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69Ron and Oilahuasca Chemistry

69Ron and Oilahuasca Chemistry documents the history, theoretical framework, extraction

innovations, and community controversies surrounding the online researcher known as 69Ron. Writing
on the DMT-Nexus and the Herbpedia wiki between 2008 and 2014, 69Ron formulated the modern
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“Oilahuasca” concept—the targeted sequencing of natural enzyme inhibitors and plant essential oils

(allylbenzenes) to evoke psychoactive and therapeutic states.

This article details 69Ron’s non-toxic d-limonene extraction technique (“DryTek”), the forum backlash

regarding essential oil vendors and exaggerated potency, the documented fact that 69Ron had never
consumed the classical psychedelics he compared his preparations to, and the pharmacological reality of

subtle, experimental neuromodulation versus recreational expectations.

Who was 69Ron?

In the late 2000s, 69Ron was one of the most prolific research contributors on the DMT-Nexus forums

and the primary architect of the Herbpedia “Oilahuasca Activation” guides:

The “Space Paste” Ancestry: 69Ron’s work did not emerge in a vacuum; it was an attempt to

deconstruct and refine “Space Paste”—an eclectic folklore recipe popularized on internet forums

(such as the Shroomery and Bluelight) combining raw grated nutmeg, black pepper, cinnamon,
turmeric, and other spices into a paste intended to produce MDMA-like or mescaline-like states

without severe nausea.
Shulgin’s In Vivo Amination Hypothesis: The theoretical foundation was drawn from Alexander

Shulgin’s commentary on the “Ten Essential Amphetamines” in PIHKAL (specifically under

entries for MMDA and TMA). Shulgin mused that the human liver might take the nitrogen-free
allylbenzenes found in essential oils and “aminate” them in vivo using endogenous ammonia or

amino acid transaminases to yield active primary amphetamines.
The Sequencing Model: Rather than consuming toxic bulk spices simultaneously, 69Ron

proposed a time-staggered pharmacological sequence: administering natural inhibitors (such as

piperine from black pepper, eugenol from clove, and curcumin from turmeric) 30 to 60 minutes
*prior* to consuming micro-doses of isolated essential oils (such as elemi oil or nutmeg essential

oil).

The “Direct Amination” fallacy vs. metabolic reality

69Ron’s fundamental assertion—that manipulating liver enzymes would cleanly convert plant

allylbenzenes into the exact classical primary amphetamines (e.g. elemicin into TMA, or myristicin into
MMDA)—has been decisively disproven by modern biochemical toxicology:

                [ 69RON'S DISPROVEN FORUM PREMISE ]

  Elemicin / Myristicin ──(+ In Vivo Ammonia)──► TMA / MMDA (Primary Amphetamines)

                                 ▲

                                 │  DOES NOT OCCUR IN VIVO

                                 │

                [ ACTUAL BIOCHEMICAL METABOLIC FATE ]

                Elemicin / Myristicin / Safrole
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                                 │

        ┌────────────────────────┴────────────────────────┐

        ▼                                                 ▼

[ The Oswald Pathway ] [ SULT1A1 DNA-Reactive Pathway ]

• 1'-Hydroxylation (CYP2C9/2E1)                   • 1'-Hydroxylation

• Oxidation to Phenyl Vinyl Ketone                • Sulfonation by SULT1A1

• Michael Addition with Secondary Amines          • Unstable 1'-Sulfoöxy Ester Cleavage

• Yields TERTIARY Amino-Adducts                   • Reactive Carbocation Covalent DNA Adducts

  (Dimethylamine, Piperidine Adducts)             • Hepatocarcinogenicity Risk

1. Why direct hepatic amination fails

Mammalian hepatic enzymes do not catalyze the direct addition of ammonia ($NH_3$) across

unactivated allyl double bonds.
Decades of metabolic profiling demonstrate that allylbenzenes do **not** convert into primary

amphetamines in humans.

When psychonauts report distinctive psychoactive effects from spiced essential oils, the activity is
mediated either by intact allylbenzene interactions across secondary receptors or by the Oswald
pathway—where 1’-hydroxylation followed by oxidation to phenyl vinyl ketones leads to
Michael additions with endogenous secondary amines (such as dimethylamine or piperidine),

generating novel **tertiary amino-alkaloid adducts**.

2. Toxicological hazards: SULT1A1 and DNA adducts

In online discussions, advocates often assume that because essential oils are “natural,” they are non-
toxic compared to synthetic entactogens like MDMA or 6-APB. Pharmacological reality is far more

complex:

When allylbenzenes (especially safrole, estragole, and methyleugenol) undergo 1’-hydroxylation,
the resulting allylic alcohol is a high-affinity substrate for cytosolic sulfotransferases
(specifically SULT1A1).
Sulfonation generates an unstable **$1’$ ester**. Because sulfate is an excellent leaving group, it

spontaneously dissociates, creating a short-lived, intensely electrophilic **allylic carbocation**.

This carbocation reacts directly with nucleophilic sites on hepatic DNA—predominantly forming
covalent **$N^2$-(trans-isoalkenyl)deoxyguanosine adducts**.

This covalent DNA alkylation is the established molecular mechanism responsible for the
documented hepatocarcinogenicity of high-dose, chronic allylbenzene ingestion in animal models.

Inducing or manipulating liver enzymes to force large fluxes of allylbenzenes through metabolic

bottlenecks carries genuine genotoxic and mutagenic risks.
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The Limonene A/B extraction innovation (“DryTek”)

Beyond essential oils, 69Ron made a permanent, widely validated contribution to the ethnobotanical

extraction community by developing the food-grade d-limonene extraction technique (often termed
“69Ron’s Mescaline DryTek”):

 [ Dry Cactus Powder / Botanical Matter ]

                  │

                  ▼  + Food-Grade Base: Calcium Hydroxide (Ca(OH)2 / Pickling Lime)

      [ Basic Alkaline Paste ]

                  │

                  ▼  + Non-Toxic Organic Solvent: d-Limonene (Orange Terpene Oil)

   [ Non-Polar Extract: Freebase Alkaloids in Limonene ]

                  │

                  ▼  + Dilute Food Acid: Vinegar (Acetic Acid) or Citric Acid

   [ Polar Aqueous Phase: Clean Alkaloid Salts (Acetate/Citrate) ]

                  │

                  ▼  Evaporation

        [ Food-Grade Mescaline / Alkaloid Crystals ]

1. Elimination of neurotoxic petrochemicals

Traditional underground alkaloid extractions relied on hazardous petroleum distillates: naphtha,
toluene, benzene, and xylene, paired with corrosive sodium hydroxide (lye).

69Ron demonstrated that d-limonene (a natural monoterpene steam-distilled from citrus peels)
exhibits an ideal non-polar dielectric constant for dissolving freebase alkaloids while carrying

negligible toxicity, a pleasant citrus aroma, and biodegradability.

2. Calcium hydroxide (Pickling Lime)

Replaced dangerous sodium hydroxide with calcium hydroxide ($Ca(OH)_2$).

When mixed with dry plant powder and minimal water, calcium hydroxide creates a crumbly, non-
sludgy “dry paste” that does not form intractable emulsions when stirred with d-limonene,

allowing clean decantation without separatory funnels.

3. Acid salting and clean crystallization
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Agitating the alkaloid-rich limonene with household white vinegar (dilute acetic acid) salts out the

alkaloids into the water layer as acetates.
Evaporating the water layer yields clean alkaloid salts without petroleum residue. This

methodology became the blueprint for subsequent green-chemistry protocols like the CIELO tek.

The controversy: vendor accusations and forum fallout

Around 2011–2013, fierce controversy erupted across DMT-Nexus, Bluelight, and other entheogen

forums regarding 69Ron and the Oilahuasca framework:

The Backlash: Several prominent forum moderators and chemistry contributors accused 69Ron

of running an elaborate promotional campaign to sell essential oils through affiliated web vendors,
alleging that Oilahuasca was “snake oil” and “dangerous pseudoscience.”

The Expectation Gap: Dozens of forum users who attempted 69Ron’s complex recipes—

consuming combinations of elemi oil, nutmeg oil, clove oil, and enzyme inhibitors—reported
either zero psychoactive effect, mild stimulant buzzes, or acute gastrointestinal distress, leading

many to dismiss the entire framework as unworkable.

The Herbpedia revelation: zero classical baseline

A forensic reading of 69Ron’s own writings across Herbpedia and DMT-Nexus archives reveals the root

cause of the controversy:

69Ron openly admitted in multiple forum postings and Herbpedia entries that he had

never in his life consumed MDMA, Mescaline, Amphetamine, or LSD (“Acid”).

1. Comparison to textbook literature, not personal experience

When 69Ron described elemicin as “just like mescaline” or myristicin as “an MDMA-like
experience,” he was **not comparing them to actual drug experiences**.

Instead, he was comparing his subjective feelings of warmth, stimulation, pupil dilation, and mild

perceptual brightness to the **written descriptions** found in Shulgin’s PIHKAL and academic
textbooks.

Having never experienced the overwhelming sensory saturation of 300 mg of mescaline or 120
mg of MDMA, 69Ron interpreted subtle, threshold central monoaminergic and adrenergic shifts

as “mescaline-like.”

2. Why some feel it and others do not

This experiential disconnect explains the conflicting reception of Oilahuasca:

Recreational expectations lead to disappointment: Psychonauts seeking an intense, recreational
entheogenic journey or club high found the mixture entirely inadequate.

Subtle neuromodulation is real: Researchers approaching the framework as an exercise in subtle
metabolic tuning, cognitive enhancement, or mild mood elevation confirmed distinct

physiological effects: marked stimulant drive, altered time perception, pupil changes, and

prolonged wakefulness.
Extreme metabolic variability: Because the survival of intact allylbenzenes relies on individual

liver genetics, individuals with differing CYP1A2, CYP2D6, and CYP3A4 phenotypes experience
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wildly disparate blood plasma concentrations.

Status of the research

69Ron was neither an infallible prophet of legal psychedelics nor a pure snake-oil charlatan. He was an

inventive, autodidactic lay researcher who successfully pioneered green d-limonene extraction and
correctly identified that Cytochrome P450 enzymes govern allylbenzene metabolism.

Oilahuasca remains **highly experimental research in metabolic tuning and enzyme kinetics**, not a

shortcut to a classical recreational trip.

See also: Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery · Sublingual

Absorption, Salivary Enzymes, and Mucosal Bioavailability · Ubulawu, African Oneirogens, and
Saponin Pharmacokinetics · Shulgin Ten Essential Amphetamines and Metabolic Chemistry ·

Allylbenzene Metabolism, Oswald Pathway, and Mace · Traditional Spiced Formulations and

Synergistic Blends · Cytochrome P450 System Inhibition and Induction · Cannabinoid Oilahuasca ·
Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Airway Irritation and Cannabinoid Prodrug Delivery

Airway Irritation and Cannabinoid Prodrug Delivery examines the neuro-receptor triggers, solvent
irritants, and thermal degradation mechanisms that cause coughing and pulmonary distress during

cannabinoid inhalation—alongside clean extraction and water-soluble prodrug strategies designed to
bypass airway exposure.

This article details the activation of transient receptor potential (TRP) channels by phenolic hydroxyls,

monoterpene mucosal stripping, the chemistry of thermal ketene generation, the hydrophilic plant pre-
wash protocol, and non-inhalation O-phosphate ester prodrugs.

Biological triggers of inhalation irritation

                        [ INHALATION HAZARDS ]

                                    │

          ┌─────────────────────────┴─────────────────────────┐

          ▼                                                   ▼

[ Free Phenolic -OH Group ]                          [ Thermal Pyrolysis ]

 • Direct TRPA1 / TRPV1 activation                    • Atomizer coil temps >200 °C
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 • Triggers sensory nerve cough                       • Esters break down into toxic

   reflexes in airway C-fibers                          ketene gas (CH2=C=O)

1. TRP channel activation by free phenols

The acute cough reflex triggered by inhaling aerosolized cannabis extract is an involuntary
neurochemical response:

Sensory nerve endings (vagal C-fibers) lining the larynx, trachea, and bronchi express transient

receptor potential channels—predominantly TRPA1 (the ankyrin receptor) and TRPV1 (the
capsaicin/vanilloid receptor).

Natural phytocannabinoids possessing free, unprotected phenolic hydroxyl groups (-OH)—such as
Δ9-THC, CBD, and cannabigerol (CBG)—act as direct chemical agonists on these receptors.

Agonist binding opens cation channels, triggering rapid calcium influx and initiating the

brainstem cough reflex to expel perceived airway toxins.

2. Monoterpene solvency on mucosal membranes

Volatile monoterpenes—including α-pinene, d-limonene, and myrcene—exhibit strong non-polar
solvency.

When inhaled in concentrations exceeding 2% to 5% of a vape oil or concentrate formulation,
these low-molecular-weight terpenes dissolve and strip the protective phospholipid bilayer from

pulmonary epithelial linings.

This solvency effect produces localized stinging, mucosal inflammation, and heightened
sensitivity to heat.

3. Coil pyrolysis and toxic ketene generation

When acetate ester derivatives (such as THC-O-acetate or vitamin E acetate) are heated on electronic

vaporizer coils exceeding 200–300 °C, the ester bond undergoes homolytic and concerted thermal
cleavage (pyrolysis):

THC-O-Acetate ──(>200 °C)──► Free THC + CH2=C=O↑ (Ketene Gas)

Pulmonary toxicity: Ketene gas is an exceptionally toxic electrophilic gas. Upon contact with

moist alveolar tissue, it reacts immediately with water:

CH2=C=O + H2O ──► CH3COOH (Glacial Acetic Acid)

The in situ formation of concentrated acid directly within delicate alveolar sacs acetylates cellular

enzymes, ruptures capillary membranes, and causes delayed chemical pneumonitis and non-
cardiogenic pulmonary edema (the identical pathology observed in EVALI).

Inhaling pyrolyzed acetate esters is fundamentally unsafe.

Advanced clean alternatives
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                      [ ADVANCED CLEAN ALTERNATIVES ]

                                      │

        ┌─────────────────────────────┼─────────────────────────────┐

        ▼                             ▼                             ▼

[ Hydrophilic Pre-Wash ] [ Sublingual / Nano-Emulsions ] [

O-Phosphate Salts ]

• Strips water-soluble       • Bypasses pulmonary lungs        • Charged water-soluble salt

  tannins & sugars           • Oral mucosal absorption         • Cleaved by gut phosphatases

1. Hydrophilic plant pre-wash protocol

Combusting or vaporizing unwashed botanical extracts frequently causes severe throat scratchiness

independent of cannabinoid content, driven by water-soluble plant ballast:

Mechanism: Raw cannabis floral material contains high concentrations of hydrophilic impurities:
hydrolyzable tannins, free plant sugars, chlorophyll degradation fragments, and mineral salts

(nitrates, phosphates from fertilizers).
Protocol:

1. Raw floral material is washed or submerged in hot (60–80 °C) distilled water prior to solvent
extraction.

2. The polar water layer dissolves and rinses away water-soluble tannins, bitter glycosides, and

mineral salts.
3. Because neutral cannabinoids and terpenes are completely lipophilic and hydrophobic (logP >

6.0), they remain anchored inside the glandular trichome heads.
4. Following water drainage, standard solvent extraction (ethanol, hydrocarbons, or lipid infusion)

yields a golden, transparent extract entirely free of harsh water-soluble combustion irritants.

2. Non-inhalation water-soluble prodrugs: O-phosphate salts

To deliver high-potency cannabinoids without pulmonary irritation or delayed inhalation hazards,

medicinal chemistry utilizes water-soluble prodrug salts:

Synthesis: Reacting the phenolic hydroxyl group of Δ9-THC or CBD with a phosphorylating

reagent (e.g., phosphorus oxychloride, POCl3, or dibenzyl phosphorochloridate) followed by
alkaline neutralization yields an O-phosphate sodium or potassium salt (e.g., THC-O-phosphate

disodium salt).

Aqueous solubility: The ionized phosphate group (-O-PO3²⁻ 2Na⁺) converts the hydrophobic
cannabinoid oil into a completely water-soluble crystalline salt that dissolves cleanly into aqueous

beverages, oral drops, or sublingual tinctures without requiring chemical surfactants, emulsifiers,
or polysorbates.
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Metabolic activation:

THC-O-Phosphate ──(Alkaline Phosphatase)──► Δ9-THC + Inorganic Phosphate (Pi)

Endogenous alkaline phosphatase enzymes—abundantly expressed on the brush border of

intestinal enterocytes, vascular endothelium, and hepatic sinusoids—rapidly cleave the phosphate
ester bond, releasing pure neutral THC directly into the portal or systemic circulation.

This completely circumvents TRP channel airway irritation, avoids all coil pyrolysis risks, and

eliminates inhalation toxicity.

See also: Cannabinoid and Tryptamine Prodrugs · Cannabinoid Isomerization · Modified Cannabinoids

Matrix · Cannabis Harm Reduction · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Alexander Shulgin Alchemy Isotopes and Soul
Chemistry

Alexander “Sasha” Shulgin: Modern Alchemy, Radiotracers, and the Chemistry of the Soul
chronicles the life, philosophy, and foundational scientific contributions of Dr. Alexander Theodore
Shulgin (1925–2014)—the preeminent organic chemist, psychopharmacologist, and modern alchemist of

the 20th century. Expanding beyond conventional pharmacological encyclopedias, this text investigates

Shulgin’s magnum opus texts (PIHKAL and TIHKAL) as sacred modern alchemical treatises, his
pioneering work tagging radioisotopes to track consciousness, his search for the physical-spiritual

interface of the soul, and his enduring partnership with Ann Shulgin.

1. The Alchemical Journey: From Zectran to The Farm

Alexander “Sasha” Shulgin was born in Berkeley, California, in 1925. After serving in the U.S. Navy

during World War II, he earned his doctorate in biochemistry from the University of California,
Berkeley, and conducted postdoctoral research in psychiatry and pharmacology at UC San Francisco.

The Corporate Golden Goose (Zectran)

In the late 1950s, while employed as a senior research chemist at Dow Chemical Company, Shulgin

synthesized and patented Zectran (mexacarbate)—one of the world’s first highly selective,
biodegradable methylcarbamate insecticides.

Zectran generated millions of dollars in revenue for Dow Chemical.

In gratitude, Dow granted Shulgin an unprecedented degree of scientific autonomy: he was given
freedom to pursue any chemical research of his choosing, publish in peer-reviewed academic

journals, and utilize company facilities.

The Mescaline Revelation (1960)
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In 1960, Shulgin conducted a bioassay of 400 milligrams of mescaline sulfate. The experience radically

reorganized his understanding of chemistry, neuroscience, and human consciousness:

He realized that the profound visual richness, emotional depths, and transcendent beauty he

perceived were **not contained inside the mescaline molecule**. The molecule was merely 3,4,5-
trimethoxyphenethylamine—a collection of ordinary carbon, hydrogen, oxygen, and nitrogen

atoms.

Therefore, the entire vast, divine landscape of memory, aesthetic lucidity, and cosmic wonder was
**already latent within the architecture of the human mind and soul**. The molecule acted as a

physical key that unlocked a door.
Concluding that understanding the nature of consciousness was the highest possible calling for a

chemist, Shulgin eventually departed Dow Chemical to establish his independent hillside

laboratory (“The Farm”) behind his home in Lafayette, California, holding an official DEA
Schedule I analytical researcher license for over two decades.

2. PIHKAL and TIHKAL: Sacred Modern Alchemical Grimoires

Published in 1991 and 1997 with his wife and co-researcher Ann Shulgin, PIHKAL (Phenethylamines I

Have Known and Loved): A Chemical Love Story and TIHKAL (Tryptamines I Have Known and Loved):

The Continuation are often mistaken for standard chemistry lab manuals. In reality, they are **modern
alchemical texts**:

1. The Bipartite Architecture: Matter and Soul

Historical alchemy was never merely about transmuting base lead into physical gold; authentic alchemy

(*spagyrics*) was a spiritual technology (*solve et coagula*—dissolve and coagulate): the purification
of dense matter to liberate the divine spirit hidden within. Shulgin understood this explicitly:

Part I: The Soul (Psychology, Shadow, and Love): Written largely by Ann Shulgin, Part I

explores Jungian shadow integration, the navigation of grief and unconscious trauma, relationship
dynamics, and spiritual initiation. It establishes that psychopharmacology without psychological

maturity and ethical integrity is dangerous and sterile.
Part II: The Matter (The Chemical Grimoire): Part II contains precise, repeatable organic

synthesis procedures, reagents, boiling points, proton NMR spectra, and human bioassay notes for

179 phenethylamines (in PIHKAL) and 55 tryptamines (in TIHKAL).
By fusing raw, rigorous laboratory chemistry with the subjective landscape of human love and

spiritual transcendence, the Shulgins created the first true scientific alchemical grimoires of the
modern era.

2. The Foundational Mandate: Freedom of Knowledge

Shulgin was acutely aware that modern political hierarchies and drug enforcement agencies were

moving toward total cognitive prohibition. He recognized that if his laboratory was raided or his papers
seized, decades of foundational discoveries could be classified, sealed, or destroyed.

He chose to self-publish the recipes openly in the public domain.

His mandate was preservation: ensuring that the chemical keys to human consciousness would
remain permanently accessible to future generations of scientists, healers, and philosophers.
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3. Radiotracers, Nuclear Isotopes, and “Soul Chemistry”

Beyond bench-top organic synthesis, Shulgin was a pioneer in **radiopharmacology and radioisotope

tracking**, collaborating extensively with the Lawrence Berkeley National Laboratory (the historic
birthplace of nuclear medicine) and Donner Laboratory:

1. Tagging Molecules with Radioactive Isotopes

To observe how psychoactive molecules moved through the physical body and crossed the blood-brain

barrier, Shulgin synthesized compounds incorporating radioactive isotopes:

Carbon-14 ($^{14}C$) & Tritium ($^3H$): Substituting stable carbon-12 with radio-carbon
allowed quantitative autoradiography and liquid scintillation counting.

Radio-Iodination (DOI and $^{125}I$ / $^{131}I$): Shulgin synthesized **DOI** (4-iodo-2,5-
dimethoxyamphetamine) substituting a radioactive iodine isotope.

DOI proved to have extraordinary nanomolar affinity and selectivity for the serotonin

$5_{2A}$ and $5_{2C}$ receptors.
Because iodine radioisotopes emit detectable gamma rays and X-rays, Shulgin’s

radiolabeled DOI became the gold-standard scientific research probe used globally by
neuroscientists to map the microscopic density of serotonin receptors in living mammalian

brains.

2. “X-Raying Isotopes to Find the Soul”

Shulgin’s deep fascination with radiolabeled isotopes went far beyond anatomical mapping; it was a

philosophical search for the **physical-spiritual boundary of consciousness**:

He tracked how an infinitesimal mass of matter (often merely a few micrograms or milligrams)

traversed the bloodstream, penetrated the vascular endothelium of the blood-brain barrier, and
docked into specific receptor pockets on pyramidal neurons in the cerebral cortex.

Shulgin observed that while radiation detectors could trace the physical isotope, the physical

isotope could never explain the **qualia**—the transcendent experience of the “observing self,”
the subjective awareness of eternity, or the sudden dissolution of the ego into universal love.

In his lectures and notes, Shulgin reflected that chemistry was not the master of the soul, but its
mirror: molecular structures were physical lenses focusing the light of the soul into conscious

manifestation.

4. The Essential Shulgin Discoveries

Throughout his career, Shulgin synthesized, bioassayed, and documented hundreds of novel

psychoactive molecules:

1. The Rediscovery of MDMA (The Empathy Catalyst)

Although originally synthesized and patented by Merck in 1912 as an obscure chemical intermediate,
MDMA (3,4-methylenedioxymethamphetamine) was forgotten for decades.

In 1976, Shulgin synthesized MDMA via a novel, clean chemical pathway and bioassayed it,

recognizing its unique status as an **entactogen** (generating profound interpersonal trust, fear
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extinction, and emotional empathy without sensory distortion).

Shulgin introduced MDMA to the psychologist Leo Zeff, who traveled across the United States
introducing it to thousands of clinical psychologists and psychiatrists. This underground clinical

work laid the direct historical foundation for the modern FDA-cleared MAPS clinical trials
treating post-traumatic stress disorder (PTSD).

2. The “Magical Half-Dozen”

In PIHKAL, Shulgin identified his six most significant, therapeutically powerful phenethylamines:

1. Mescaline: The foundational natural phenethylamine from Peyote and San Pedro cacti; the

benchmark against which all others were measured.
2. DOM (STP): 4-Methyl-2,5-dimethoxyamphetamine; an extremely potent, long-acting (14–20

hours) psychostimulant and visionary agent.
3. 2C-B: 4-Bromo-2,5-dimethoxyphenethylamine; widely celebrated for its precise sensory

enhancement, visual aesthetics, and gentle “museum level” threshold.

4. 2C-T-7: 4-Propylthio-2,5-dimethoxyphenethylamine; characterized by rich, deeply meditative
visual and somatic architecture.

5. 2C-E: 4-Ethyl-2,5-dimethoxyphenethylamine; an intensely analytical, intellectually rigorous, and
uncompromising psychotool.

6. 2C-T-2: 4-Ethylthio-2,5-dimethoxyphenethylamine; warm, emotional, and introspective.

3. The Shulgin Rating Scale and the ++++ (Plus-Four) State

To standardize qualitative bioassays, Sasha and Ann developed the famous **Shulgin Rating Scale**:

Minus (-): Baseline; zero effect.

Plus/Minus (±): Subtle threshold; a hint of activity.

Plus One (+): Unmistakable effect; specific sensory or mood shifts, but easily ignored.
Plus Two (++): Clear, pronounced alteration; marked sensory enhancement, but daily routine can

still be managed.
Plus Three (+++): Maximum intensity for that chemical; full visionary or entactogenic state.

Plus Four (++++): A rare, unitive transcendent mystical state:

Completely independent of dosage.
Characterized by the profound cessation of the subject-object divide, communion with the

divine, and an unshakable conviction that the universe is interconnected and conscious.
Shulgin viewed the ++++ state as the ultimate purpose of his alchemical work—a brief, life-

altering glimpse into the eternal soul.

5. Legacy: The Bridge Between Sasha Shulgin and David E.
Nichols

While Dr. David E. Nichols (*Purdue University*) represented the formal academic, computational, and
institutional wing of entactogen and psychedelic receptor mapping—designing rigid analogues to

decipher the exact amino acid binding pockets of the $5_{2A}$ receptor—Alexander Shulgin was the
intrepid foundational explorer who blazed the trail.

Nichols and Shulgin shared a decades-long friendship and correspondence. Shulgin’s open

documentation provided the chemical blueprints that allowed Nichols, Bryan Roth, and modern
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structural biologists to resolve cryo-EM receptor structures and bring psychedelic medicine into 21st-

century psychiatry. Shulgin remained to his final days a sovereign modern alchemist: humble,
intellectually fearless, and devoted to unlocking the sacred mysteries of the human spirit.

See Also

PIHKAL and TIHKAL

Shulgin Rating Scale

Shulgin Ten Essential Amphetamines and Metabolic Chemistry
David E Nichols, Entactogen Pharmacology, and Receptor Mapping

Structure-Activity Relationships in Psychopharmacology
The 2C Series and Extended Phenethylamines

The Tryptamine Family and Endogenous Neurochemistry

Bioelectricity, Forensic Genomics, and Alchemical Transmutation
Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Alkaline Earth Metals Calcium Signaling and
Strontium Mimicry

Alkaline Earth Metals, Calcium Signaling, and Strontium Mimicry explores the comparative
physiology, skeletal crystallography, nuclear toxicology, and synaptic electrophysiology of Group 2

divalent cations—specifically Calcium ($Ca^{2+}$) and its molecular imposter Strontium
($Sr^{2+}$).

It traces how their near-identical atomic valence and ionic radii enable strontium to substitute into bone

hydroxyapatite, how therapeutic strontium ranelate rebuilds bone density, why radioactive Strontium-90
acts as a lethal “bone seeker,” and how calcium dynamics drive synaptic neurotransmitter exocytosis

under endocannabinoid ($CB_1$) retrograde control.

Periodic chemistry: Group 2 Alkaline Earth Metals

Calcium ($Z=20$) and strontium ($Z=38$) occupy adjacent periods in Group 2 of the periodic table,

possessing identical outer valence shell electron configurations ($ns^2$):

Element
Atomic
number

($Z$)

Electron
configuration

Divalent ionic radius
($M^{2+}$)

Hydration
enthalpy (kJ/mol)

Calcium
($Ca$)

20 $[Ar]\4s^2$ 100 pm (0.100 nm) -1577 kJ/mol

Strontium
($Sr$)

38 $[Kr]\5s^2$ 118 pm (0.118 nm) -1443 kJ/mol
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Both elements readily surrender their two outer $s$-orbital valence electrons to establish stable,

noble-gas electronic configurations as divalent cations ($Ca^{2+}$ and $Sr^{2+}$).
Because $Sr^{2+}$ possesses an ionic radius only 18% larger than $Ca^{2+}$, biological

transport systems, calcium-sensing receptors, and mineral crystal lattices frequently fail to
distinguish between them, allowing strontium to act as a near-perfect biological analog.

Skeletal crystallography: Hydroxyapatite lattice substitution

The human skeletal framework is composed of an inorganic mineral phase known as hydroxyapatite
($Ca_{10}(PO_4)_6(OH)_2$):

                   [ HYDROXYAPATITE CRYSTAL LATTICE ]

                                   │

   Ca₁₀(PO₄)₆(OH)₂   ──(Sr²⁺ Ingestion)──►   Ca₁₀₋ₓSrₓ(PO₄)₆(OH)₂

                                   │

          ┌────────────────────────┴────────────────────────┐

          ▼                                                 ▼

[ Stable Strontium (Sr-88) ] [ Radioactive Strontium (Sr-90) ]

• Strontium Ranelate / Citrate                    • Nuclear fission fallout ("Bone Seeker")

• Dual-action bone remodeling                     • High-energy beta irradiation of marrow

• Stimulates osteoblasts, stops osteoclasts       • Triggers leukemia and osteosarcoma

1. Heteroionic substitution

When strontium is ingested, it is absorbed through intestinal divalent metal transporters into

systemic circulation.
Because of its chemical mimicry, strontium undergoes isomorphous substitution into the bone

mineral lattice, displacing calcium ions to form **strontium-substituted hydroxyapatite**
($Ca_{10-x}Sr_x(PO_4)_6(OH)_2$).

Strontium deposits primarily at sites of active bone formation (trabecular bone) and on crystal
surface hydration layers.

2. Dual-action pharmacology: Strontium Ranelate

While calcium simply serves as raw mineral building substrate, therapeutic strontium compounds (such

as strontium ranelate and strontium citrate) exhibit a unique, dual-action pharmacological mechanism on

bone cell dynamics:
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Osteoblast stimulation: Strontium binds and activates the G-protein coupled Calcium-Sensing
Receptor (CaSR) on the surface of pre-osteoblasts. This triggers intracellular $PLCIP_3Akt$
signaling cascades that stimulate osteoblast proliferation, enhance collagen synthesis, and

accelerate bone matrix mineralization.
Osteoclast inhibition: Simultaneously, strontium agonism at the CaSR on mature osteoclasts

suppresses their differentiation, induces apoptosis, and down-regulates the production of RANKL

(Receptor Activator of Nuclear Factor $$B Ligand), effectively halting the enzymatic breakdown
of existing bone.

Nuclear toxicology: The Strontium-90 “Bone Seeker” hazard

The biological fidelity of strontium mimicry becomes catastrophic in the presence of nuclear

contamination:

Fission byproduct: Strontium-90 ($^{90}Sr$) is one of the most prolific and long-lived fission
isotopes produced by thermonuclear weapon detonations and nuclear reactor disasters (such as

Chernobyl and Fukushima), possessing a physical radioactive half-life of 28.8 years.
The “Bone Seeker” mechanism: When atmospheric fallout deposits $^{90}Sr$ onto soil, plants

take it up as calcium. Grazing livestock secrete it into dairy milk. When ingested by humans

(particularly growing children whose bone turnover is rapid), the gastrointestinal tract and skeletal
osteoblasts incorporate $^{90}Sr$ directly into deep, permanent bone mineral.

Radiation biology:
Once locked in the bone matrix, $^{90}Sr$ cannot be easily eliminated or chelated.

It decays via pure beta decay ($0.546$) into its daughter isotope, Yttrium-90 ($^{90}Y$),

which itself decays emitting intense, penetrating beta particles ($2.28$).
Sitting within sub-millimeter proximity of the hematopoietic stem cells inside the bone

marrow cavity, this continuous ionizing bombardment shatters DNA double strands,
inducing chronic bone marrow aplasia, acute myeloid leukemia, and malignant

osteosarcomas.

Calcium signaling at the synapse and $CB_1$ retrograde control

In the central nervous system, intracellular calcium dynamics serve as the universal electrical-to-

chemical transducer governing neurotransmission:

 [ Action Potential Influx ] ──► Depolarization opens

Presynaptic VGCCs (Cav2.1 / Cav2.2)

                                                │

                                                ▼

[ Localized Ca²⁺ Microdomain Surge (>10–100 µM) ] ──► Binds

Synaptotagmin-1
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                                                │

                                                ▼

[ SNARE Complex Fusion ] ──────────────────────► Neurotransmitter

Exocytosis (Glutamate/GABA)

                                                │

                                                ▼  Postsynaptic Over-Activation

[ Postsynaptic Ca²⁺ Spike ] ───────────────────► Activates PLCβ and

DGLα

                                                │

                                                ▼

[ On-Demand Synthesis of 2-AG ] ──────────────► Retrograde Diffusion

across Synapse

                                                │

                                                ▼

[ Presynaptic CB1 Receptor Binding ] ──────────► Gβγ Subunit INHIBITS

Presynaptic Ca²⁺ Influx

                                                │

                                                ▼

[ Synaptic Transmission Terminated ] ──────────►

Depolarization-Induced Suppression (DSE/DSI) 

1. Presynaptic exocytosis

Under resting conditions, neurons maintain an exceptionally low free intracellular calcium

concentration ($[Ca^{2+}]_i 100$), compared to high extracellular levels ($[Ca^{2+}]_o 2.0$)—

a steep 20,000-fold gradient.
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When an electrical action potential invades the presynaptic nerve terminal, the membrane

depolarization activates Voltage-Gated Calcium Channels (VGCCs), primarily the high-
voltage-activated N-type ($Ca_v2.2$) and P/Q-type ($Ca_v2.1$) channels.

$Ca^{2+}$ ions rush inward down their electrochemical gradient, creating intense, localized
nanodomain concentrations ($>10100\$) directly adjacent to docked synaptic vesicles.

The $Ca^{2+}$ ions bind to the low-affinity calcium sensor synaptotagmin-1, triggering the

physical zippering of the SNARE protein complex, which fuses the vesicle membrane with the
presynaptic terminal, releasing neurotransmitters (such as glutamate, dopamine, or GABA) into

the synaptic cleft within 200 microseconds.

2. Endocannabinoid retrograde inhibition of calcium channels

When postsynaptic neurons experience prolonged depolarization or intense excitation, an emergency
retrograde feedback circuit is engaged:

1. Postsynaptic calcium spikes activate calcium-dependent enzymes: phospholipase C$$ (PLC$$)

and diacylglycerol lipase-$$ (DGL$$).
2. These enzymes immediately synthesize the endocannabinoid 2-arachidonoylglycerol (2-AG) “on

demand” from membrane lipids.
3. Because 2-AG is a lipophilic lipid, it diffuses backward across the synaptic cleft (retrograde

transmission) and binds to presynaptic Cannabinoid Type 1 ($CB_1$) receptors.
4. The activated $CB_1$ receptor couples to inhibitory $G_{i/o}$ proteins. The dissociated $G_{}$

protein subunits translocate across the presynaptic membrane and bind directly to presynaptic N-

type and P/Q-type calcium channels, physically **blocking $Ca^{2+}$ entry ($I_{Ca}$
inhibition)** while opening inward-rectifying potassium channels (GIRK).

5. Deprived of calcium influx, the presynaptic terminal ceases vesicle fusion, terminating further
neurotransmitter release—a neuroprotective mechanism known as Depolarization-Induced

Suppression of Excitation (DSE) or Inhibition (DSI).

3. Strontium as a biophysical electrophysiology tool

In patch-clamp neurophysiology experiments, substituting extracellular calcium with strontium

($Sr^{2+}$) allows researchers to dissect synaptic mechanisms.
$Sr^{2+}$ passes readily through open voltage-gated calcium channels and binds synaptotagmin,

but because intracellular clearing pumps (plasma membrane $Ca^{2+}$-ATPase, SERCA) and
endogenous binding proteins (parvalbumin, calbindin) have low affinity for strontium, it remains

in the terminal much longer.

This decouples fast, synchronized vesicle fusion and reveals slow, prolonged asynchronous
neurotransmitter exocytosis.

Botanical extraction: Calcium hydroxide in green chemistry

In botanical extraction, calcium’s alkaline divalent chemistry provides an indispensable purification tool:

In 69Ron’s non-toxic DryTek extraction protocol, calcium hydroxide ($Ca(OH)_2$, hydrated
lime) is used rather than caustic sodium hydroxide ($NaOH$).
$Ca(OH)_2$ is virtually insoluble in non-polar solvents (like d-limonene) and has a self-buffering

water pH of ~12.4.
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Selective saponification: When ground botanical biomass is moistened with an aqueous

$Ca(OH)_2$ paste, the divalent $Ca^{2+}$ ions react with plant free fatty acids, precipitating
them as **insoluble calcium soaps** (calcium carboxylates, identical to insoluble hard-water soap

scum).
Meanwhile, the alkaline environment deprotonates water-soluble alkaloid salts into lipophilic

freebase molecules, allowing them to dissolve cleanly into d-limonene without carrying messy

fatty acids or chlorophyll into the finished extract.

See also: Chelated Minerals · The Expanded Endocannabinoid System and FAAH Science ·

Endocannabinoid Chemistry and 2-AG Metabolism · 69Ron and Oilahuasca Chemistry · Bioelectricity,
Forensic Genomics, and Alchemical Transmutation · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Allylbenzene Metabolism

Allylbenzene metabolism involves multiple pathways, including Phase I oxidation by CYP450 enzymes
and Phase II Glycine Conjugation, which compete with the proposed formation of alkaloid metabolites.

The availability of amino acids can influence which metabolic pathways are utilized 1.

Phase I Metabolism

Allylbenzenes undergo Phase I metabolism, which typically involves 1’-hydroxylation to an allyl
alcohol derivative, followed by oxidation to an aldehyde metabolite, and further oxidation to a

carboxylic acid metabolite 2. This process is mediated by CYP450 enzymes, primarily CYP1A2 and

CYP3A4 34. CYP1A2 is noted as the primary enzyme for myristicin metabolism, converting it to 5-

allyl-1-methoxy-2,3-dihydroxybenzene 5. CYP3A4 is a secondary pathway and the most prevalent CYP

enzyme in the human liver 6.

Phase II Metabolism: Glycine Conjugation

Glycine conjugation is identified as a major competing pathway for allylbenzene metabolism 7.
Aldehyde metabolites of allylbenzenes can undergo glycine conjugation to increase their water solubility

and facilitate urinary excretion 8. This process is a two-step enzymatic pathway that occurs in the

mitochondrial matrix 9: 1. **Acyl-CoA formation:** Mediated by medium-chain acyl-CoA synthetase
2B (ACSM2B), also known as xenobiotic/medium-chain fatty acid CoA ligase. This enzyme activates

the carboxylic acid metabolite to a CoA thioester, requiring ATP, CoA, and Mg2+ 10. 2.
**Conjugation:** Catalyzed by Glycine N-Acyltransferase (GLYAT), which transfers the acyl group

from the CoA thioester to glycine 11.

Glycine is the most frequently used amino acid for xenobiotic conjugation in humans, particularly for

aromatic carboxylic acids 1213. Its availability can be limited, which may affect the extent of this
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reaction 14. Other amino acids like glutamine and taurine can also be involved in conjugation in humans,

though glutamine plays a minor role in allylbenzene metabolism 15.

Predicted glycine conjugates for specific allylbenzenes include:

**Methylchavicol (estragole):** Documented metabolites include 4-methoxycinnamoylglycine

and 4-methoxybenzoyl-N-glycine 16.
**Sarisan:** Predicted to form 3,4-methylenedioxy-5-methoxycinnamoylglycine and 3,4-

methylenedioxy-5-methoxybenzoyl-N-glycine 17.
**Croweacin:** Predicted to form 2-methoxy-3,4-methylenedioxycinnamoylglycine and 2-

methoxy-3,4-methylenedioxybenzoyl-N-glycine 18.
**Isoelemicin:** Predicted to form 3,4,5-trimethoxycinnamoylglycine and 3,4,5-

trimethoxybenzoyl-N-glycine 19.
**Osmorhizole:** Expected to follow the pattern of forming [substituent groups]-

cinnamoylglycine and [substituent groups]-benzoyl-N-glycine 20.

Alkaloid Formation (VKFRI Hypothesis)

Within the Institute’s framework, VKFRI proposes that allylbenzenes can be metabolized into alkaloid

compounds 21. This process is described as part of the “Oilahuasca theory,” which suggests that

allylbenzenes are pro-drugs requiring metabolic activation 2223.

The proposed pathway involves: 1. **CYP450-mediated oxidation:** Allylbenzenes (e.g., myristicin,

elemicin, safrole) are converted by CYP450 enzymes (primarily CYP1A2, CYP3A4) to 1’-hydroxy

metabolites 24. 2. **Further oxidation:** The 1’-hydroxy metabolites are further oxidized to 1’-oxo

metabolites, which are described as reactive intermediates 25. 3. **Non-enzymatic adduct formation:**
These 1’-oxo intermediates then undergo non-enzymatic condensation with endogenous amines, such as

dimethylamine, piperidine, and pyrrolidine 2627.

The resulting alkaloid metabolites are identified as aminopropiophenones, not amphetamines 28. Three

subtypes of these alkaloid metabolites are proposed: dimethylamines, piperidines, and pyrrolidines 29.
VKFRI hypothesizes that only allyl forms of these compounds, not propenyl forms, are capable of

forming these alkaloid metabolites 30. Glycine depletion could theoretically enhance the formation of

these alkaloids 31.

Specific Allylbenzenes and Activity

The presence of specific substituent groups on the benzene ring is proposed to influence the activity of

allylbenzenes 32:

**Allyl side chain:** Required for alkaloid conversion 33.
**Position 4:** Must be a methoxy or methylenedioxy group for psychedelic activity; a hydroxy

group at this position (as in eugenol or chavicol) results in stimulant, not psychedelic, activity 34.

**Position 2:** A methoxy group here may lead to LSD-like mental effects 35.

**Position 5:** Methoxy or methylenedioxy groups may enhance visuals 36.

**Position 6:** A methoxy group here may lead to amphetamine-style speedy effects 37.
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Examples of allylbenzenes mentioned in the context of metabolism or activity include:

Myristicin (from nutmeg, parsley) 383940

Elemicin (from nutmeg) 4142

Safrole (from sassafras, trace in nutmeg) 4344

Estragole (methylchavicol, from basil, fennel) 4546

Apiole (from parsley) 4748

Dillapiole (from dill) 4950

Methyl eugenol (from bay, allspice) 5152

Sarisan 5354

Croweacin 5556

Isoelemicin 57
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Coverage

The section “Specific Allylbenzenes and Activity” is primarily based on a single source,

`oilahuasca_marsresident_research.json`, for the proposed influence of substituent groups on activity.

The “Alkaloid Formation (VKFRI Hypothesis)” section draws heavily from VKFRI’s internal research
and the “Oilahuasca theory” documents.
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Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Allylbenzene Metabolism Oswald Pathway and Mace

Allylbenzene Metabolism, the Oswald Pathway, and Mace examines the in vivo biotransformation of
plant allylbenzenes into tertiary amine alkaloids, the enzymatic cascade discovered by E.O. Oswald, and

the chemical advantages of mace over whole nutmeg in ethnobotanical pharmacology.

While early psychedelic lore hypothesized that the liver directly animated allylbenzenes with ammonia
into classical primary amphetamines (e.g., myristicin into MMDA), published biomedical research

established an alternative metabolic sequence involving endogenous secondary amines and phenyl vinyl
ketone intermediates.

The Oswald pathway: in vivo alkaloid formation

In the 1970s, toxicologists and pharmacologists led by E.O. Oswald (Oswald et al., 1971; Peele &
Oswald, 1977) investigated the urinary and biliary metabolites of safrole, myristicin, and related

allylbenzenes in mammalian models. They published the first empirical demonstration that

allylbenzenes form nitrogen-containing alkaloid adducts in vivo:

 [ Plant Allylbenzene ] (e.g., Myristicin, Safrole,

Elemicin)

         │

         ▼  Step 1: CYP2C9 / CYP2E1 (1'-Hydroxylation)

[ 1’-Hydroxyallylic Alcohol ]

         │

         ▼  Step 2: ADH / 17β-HSD2 (Dehydrogenation / Oxidation)

[ Electrophilic Phenyl Vinyl Ketone Intermediate ]

         │

         ▼  Step 3: Michael Addition with Endogenous Secondary Amines

[ Tertiary Amino-Alkaloid Adducts ]
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(Piperidine / Dimethylamine / Pyrrolidine Derivatives)

Step 1: 1’-Hydroxylation

Cytochrome P450 monooxygenases (predominantly CYP2C9 and CYP2E1) hydroxylate the
benzylic methylene carbon adjacent to the aromatic ring.

This generates a secondary allylic alcohol (such as 1’-hydroxymyristicin or 1’-hydroxysafrole).

Step 2: Oxidation to vinyl ketones and the 17β-HSD2 bottleneck

The secondary alcohol undergoes dehydrogenation to an $,$-unsaturated ketone—a phenyl vinyl
ketone.

This oxidation is catalyzed by alcohol dehydrogenases (ADH) and the steroid enzyme 17β-
hydroxysteroid dehydrogenase type 2 (17β-HSD2).
Enzymatic Modulation: Natural polyphenols (such as high dietary concentrations of quercetin

found in unpeeled onions or naringenin in grapefruit) are documented inhibitors of 17β-HSD2.
Ingestion of these inhibitors blocks vinyl ketone formation, preventing downstream alkaloid

generation and explaining delayed or absent effects in human trials.

Step 3: Michael addition of endogenous amines

Phenyl vinyl ketones are powerful, electron-deficient Michael acceptors.
In hepatic and intestinal tissues, the terminal alkene carbon is attacked by available endogenous

secondary amines—yielding stable tertiary amino-alkaloid metabolites:

1. Dimethylamine Adducts: Derived from endogenous choline and lecithin breakdown. Highly
polar, faster renal clearance, shorter duration of action.

2. Piperidine Adducts: Derived from dietary piperine or L-lysine metabolism by gut microflora.
Displays higher lipophilicity (XlogP) and superior blood-brain barrier permeation.

3. Pyrrolidine Adducts: Highest lipophilicity, prolonged central half-life.

Nutmeg vs. Mace (Myristica fragrans)

The tropical evergreen tree Myristica fragrans (native to the Maluku Islands of Indonesia) produces a

peach-like fruit containing two distinct culinary and medicinal spices:

     [ Outer Peach-like Fruit Flesh ]

                    │

     [ Crimson Lacy Aril: MACE ] ────► High volatile oil / High Elemicin / Low Fat

                    │

     [ Hard Woody Seed Shell ]

                    │
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     [ Inner Kernel: NUTMEG ]    ────► High Trimyristin Fat (up to 40%) / High Myristicin

1. The trimyristin dilemma in whole nutmeg

The severe physical malaise, sluggish onset, and excruciating hangover associated with recreational

whole-nutmeg ingestion are largely caused by non-psychoactive lipid ballast:

The inner nutmeg seed contains between 30% and 40% fat by weight, predominantly comprised

of trimyristin (the glycerol tri-ester of myristic acid).
Ingesting 10 to 30 grams of raw powdered nutmeg forces a massive load of saturated trimyristin

fat into the gastrointestinal tract.

Trimyristin dramatically slows gastric emptying, delays absorption of active volatiles for 4 to 8
hours, and provokes intense nausea, dry mouth, and liver stress.

2. The chemical profile of Mace

Mace is the dried, lacy, reddish aril that wraps around the nutmeg shell:

Significantly lower lipid content: Mace contains very little trimyristin fat, eliminating the heavy,
oily stomach ballast of the seed.

Higher volatile oil concentration: Mace yields up to 7% to 14% volatile essential oil by weight

(compared to 2% to 8% for whole seed).
Enriched in Elemicin: The essential oil of mace exhibits a significantly higher ratio of elemicin
to myristicin compared to nutmeg seed. Because elemicin is the structural analog of the
trimethoxyphenethylamine (mescaline/TMA) family, historical herbalists consistently preferred

mace over nutmeg for stimulating, cerebral applications.

3. Distilled essential oil vs. crude powder

Steam-distilling the essential oil of nutmeg or mace extracts the volatile allylbenzenes (myristicin,

elemicin, safrole, 5-methoxyeugenol) and monoterpenes (sabinene, pinene) while leaving non-volatile
trimyristin completely behind in the distillation flask. Dosing isolated steam-distilled essential oil in

micro-quantities (a few drops) avoids the gastrointestinal toxicity of crude plant powder.

See also: Shulgin Ten Essential Amphetamines and Metabolic Chemistry · 69Ron and Oilahuasca

Chemistry · Traditional Spiced Formulations and Synergistic Blends · Cytochrome P450 System
Inhibition and Induction · Cannabinoid Oilahuasca · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Antioxidants and Cannabinoid Stability

Antioxidants and Cannabinoid Stability examines the free-radical oxidation pathways that degrade

cannabinoids, the chemical triggers that accelerate quinone formation, and the multi-tiered protective
mechanisms provided by botanical antioxidants—particularly rosemary extract (Salvia rosmarinus). It
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also details the biophysical interactions between volatile terpenes, cell membranes, and cannabinoid

receptors.

This article details the three-stage free radical cascade, factors accelerating CBD auto-oxidation to HU-

331, rosemary’s sacrificial antioxidant cascade, metal ion chelation, and membrane fluidization by
monoterpenes.

Radical oxidation dynamics in cannabinoids

Like polyunsaturated lipids, cannabinoids undergo oxidative degradation via a three-stage free-radical
chain reaction:

1. Initiation: Heat, ultraviolet radiation, or transition metal catalysts abstract a hydrogen atom from
a weak carbon-hydrogen or phenolic oxygen-hydrogen bond, generating a carbon- or oxygen-

centered free radical ($^$).

2. Propagation: The free radical reacts rapidly with molecular triplet oxygen ($_2$) to form a
peroxyl radical ($^$). The peroxyl radical abstracts a hydrogen atom from an adjacent

cannabinoid molecule, generating an organic hydroperoxide ($$) and a new radical ($^$),
propagating a self-sustaining degenerative cycle.

3. Termination: Two radicals collide to form unreactive dimers, cross-linked polymers, or quinones.

                        ┌──► Radical Sacrificial Protection (Rosemary stops HU-331 oxidation)

                         │

CBD + Essential Oils ─────┼──► Synergistic CB2 Activation

(β-Caryophyllene + CBD crosstalk)

                         │

                         └──► Transdermal Flux Enhancement (Monoterpenes fluidize lipid barrier)

Accelerating oxidation: CBD to HU-331

In the absence of protection, cannabidiol (CBD) oxidizes into cannabidiol-quinone (HU-331) and

complex chromophores. This reaction is dramatically accelerated by four conditions:

Accelerating
factor

Mechanism
Accelerated
timeframe

Alkaline pH
(>8.5–9.0)

Deprotonates phenolic -OH into an electron-rich phenolate

anion ($^-$), exponentially accelerating spontaneous electron

transfer to O2.

Minutes to
hours

(vs. months at
neutral pH)
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Accelerating
factor

Mechanism
Accelerated
timeframe

Transition
metal catalysts
(Fe³⁺, Cu²⁺)

Catalyze Fenton-like electron transfer from the resorcinol ring

directly to dissolved oxygen.
Minutes

Chemical
oxidants

Reagents like potassium ferricyanide ($_3[_6]$) or silver
oxide ($_2$) strip electrons directly.

Rapid

stoichiometric
conversion

(<15 min)

UV radiation +
O2 sparging

UV-B photons excite the aromatic ring to triplet states while

bubbling pure oxygen supplies unlimited radical acceptors.
Hours

Rosemary extract: the sacrificial antioxidant cascade

Rosemary extract contains three primary natural polyphenols: carnosic acid, carnosol, and rosmarinic
acid. Together, they provide long-term stability to cannabinoid oils through two distinct mechanisms:

1. Peroxyl radical scavenging & the sacrificial cascade

Carnosic acid is a lipophilic abietane diterpene containing an ortho-diphenolic system.

When a peroxyl radical ($^$) encounters carnosic acid, the phenolic hydroxyl groups donate a
hydrogen atom ($^$), quenching the radical into a stable hydroperoxide ($$).

In doing so, carnosic acid oxidizes into carnosol.
Crucially, carnosol is *itself* an active antioxidant capable of scavenging a second free radical.
This multi-stage “sacrificial cascade” provides sustained antioxidant protection far exceeding

that of single-stage synthetic antioxidants like BHT or α-tocopherol.

2. Metal ion chelation (Halting Fenton chemistry)

Trace dissolved iron (${2+}/{3+}$) or copper ions catalyze the breakdown of lipid hydroperoxides
into destructive hydroxyl radicals ($^$).
The ortho-dihydroxy catechol structure on rosmarinic acid and carnosic acid acts as a bidentate

ligand, chelating free metal ions into stable, redox-inactive coordination complexes. This deprives
the mixture of the catalytic initiator required for Fenton cascades.

Terpene and essential oil interactions

Beyond sacrificial antioxidant protection, co-formulating cannabinoids with botanical terpenes induces
functional biophysical changes:

1. Membrane fluidization and transdermal penetration

Small, non-polar monoterpenes—such as 1,8-cineole (eucalyptol), d-limonene, and α-pinene—

partition directly into the hydrophobic core of phospholipid bilayers.
They disrupt the crystalline packing of fatty acyl chains in cellular membranes and the outer

stratum corneum of human skin.
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This increase in membrane fluidity significantly boosts the transdermal flux rate of lipophilic

cannabinoids (logP ≈ 6.3), accelerating topical delivery.

2. Cytochrome P450 modulation

Sesquiterpenes (like β-caryophyllene) and monoterpenes competitively inhibit hepatic and
intestinal enzymes (such as CYP3A4 and CYP2C19), prolonging the circulatory half-life of orally

ingested cannabinoids.

3. Deep Eutectic Solvents (DES)

Solid terpene crystals (such as menthol or thymol) mixed with solid cannabinoid isolates form
room-temperature liquids through eutectic hydrogen bonding, eliminating the need for petroleum

or alcohol solvents in topical applications.

4. CB2 receptor crosstalk (The β-Caryophyllene synergy)

While CBD acts as a negative allosteric modulator or low-affinity ligand at CB1/CB2, β-
caryophyllene (present in both rosemary and cannabis) binds directly to the orthosteric binding

site of the CB2 receptor as a full agonist, providing complementary, non-psychoactive anti-

inflammatory signaling.

Summary of molecular interactions

Target
Botanical

component
Interaction mechanism Net outcome

Lipid Matrix /
CBD

Carnosic Acid
/ Carnosol

Hydrogen atom donation
to peroxyl radicals

Halts radical chain; prevents
oxidation to HU-331.

Trace
Transition
Metals

Rosmarinic

Acid

Ortho-dihydroxy

chelation of Fe²⁺/Fe³⁺

Shuts down Fenton radical

generation.

Cellular
Membranes

1,8-Cineole /
Limonene

Phospholipid bilayer
fluidization

Multiplies transdermal and
mucosal penetration.

CB2
Cannabinoid
Receptors

β-

Caryophyllene

Direct orthosteric agonist

binding

Additive anti-inflammatory

receptor signaling with CBD.

See also: Cannabinoid Photochemistry and Degradation · Cannabinoid Isomerization · Modified

Cannabinoids Matrix · Beta-Caryophyllene · Cannabis · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Balm of Gilead and Uziza
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Balm of Gilead, Uziza, and Ancient Resinous Synergies examines two foundational botanical

medicines from the ancient Levantine and West African pharmacopeias: the sacred resinous balsam
known as the Balm of Gilead (*Commiphora gileadensis* and *Populus balsamifera*), and the pungent

medicinal pepper known as Uziza (*Piper guineense*). It investigates their phytochemical profiles, their
convergence within the Piperaceae endocannabinoid-potentiating framework, and the historical science

of blending heavy botanical resins with pungent alkylamides for transdermal penetration, wound

healing, and metabolic amplification.

1. The Balm of Gilead: History, Botany, and Oleo-Resins

The term “Balm of Gilead” historically refers to two distinct but functionally convergent botanical
lineages prized for their restorative, antiseptic, and tissue-regenerating oleo-resins:

1. The Classical Levantine Balsam (*Commiphora gileadensis*)

Historical Lineage: Sourced from the mountainous region of Gilead (east of the Jordan River in

modern-day Jordan) and ancient Judea (around the Dead Sea basin at Ein Gedi and Jericho). In the

Hebrew scriptures, it is celebrated as *Tsori* (Jeremiah 8:22: “Is there no balm in Gilead? Is
there no physician there?”). During the Second Temple and Roman imperial periods, the balsam

orchards of Judea were a prized royal monopoly, yielding an unguent worth more than its weight
in silver.

Phytochemistry: Belonging to the Burseraceae family (the same family as frankincense and

myrrh), *Commiphora gileadensis* (syn. *C. opobalsamum*) secretes an aromatic oleo-gum-
resin rich in:

Sesquiterpenes: $$-Caryophyllene, $$-copaene, and $$-bisabolene.
Monoterpenes: $$-Pinene, limonene, and sabinene.

Triterpenic Acids: Guggulsterones and related polycyclic triterpenoids that demonstrate

potent anti-inflammatory, NF-$$B inhibitory, and anti-hyperlipidemic activity.

2. The Boreal Cottonwood Balsam (*Populus balsamifera*)

North American Tradition: In Indigenous American and frontier herbal medicine, the resin-
coated spring leaf buds of *Populus balsamifera* (balsam poplar), *Populus candicans*, and

*Populus deltoides* are infused into tallow, lard, olive oil, or beeswax to produce “Balm of Gilead
Salve.”

Active Chemistry:
Salicin and Populin: Natural phenolic glycosides that metabolize upon absorption into

salicylic acid, providing localized non-steroidal anti-inflammatory and analgesic relief.

Balsamic Esters and Caffeoyl Derivatives: Act as broad-spectrum topical antimicrobials
and cicatrizants (tissue healing accelerators).

2. Uziza (*Piper guineense*): West African Bioavailability
Powerhouse

Uziza (also known as Ashanti pepper, Benin pepper, false cubeb, or Guinea cubeb) is an aromatic

climbing vine native to the tropical rainforests of West Africa, widely utilized across Nigerian,
Ghanaian, and Cameroonian traditional medicine and culinary traditions:
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Phytochemical Profile of the Piperaceae Family

Belonging to the pepper family (*Piperaceae*), Uziza contains a complex matrix of pungent
alkylamides and volatile oils that interface directly with the human endocannabinoid and drug-

metabolizing systems:

Bioactive
Compound

Chemical
Class

Primary Pharmacological Action

Guineensine Isobutylamide

Potent dual inhibitor of endocannabinoid cellular reuptake and

fatty acid amide hydrolase (FAAH); significantly elevates
systemic anandamide levels.

Piperine
Piperidine

alkaloid

Potent mechanism-based inhibitor of hepatic and intestinal

CYP3A4, CYP2D6, and P-glycoprotein (P-gp / ABCB1);

elevates co-ingested compound bioavailability by up to 2000%.

Cubebin Lignan
Anti-inflammatory, antiparasitic, and neuroprotective; modulates
nitric oxide (NO) synthase.

Chavicine &
Piperylin

Alkylamides
Selective agonists of the TRPV1 and TRPA1 cation channels,
triggering mucosal vasodilation and warming sensations.

$$-
Caryophyllene

Bicyclic

sesquiterpene

Selective dietary cannabinoid receptor 2 (CB2) full agonist;

downregulates pro-inflammatory cytokines without

psychoactivity.

3. The Pharmacological Bridge: Resins, Pungency, and
Transdermal Driving

In both ancient Levantine unguents and traditional African herbal preparations, heavy aromatic resins

(Balm of Gilead, myrrh, frankincense) were rarely applied in isolation. They were routinely
compounded with pungent spices from the *Piperaceae* (Uziza, black pepper) or *Zingiberaceae*

(ginger, grains of paradise):

1. Fluidizing the Stratum Corneum

The stratum corneum presents a continuous, densely packed lipid matrix composed of ceramides,
cholesterol, and free fatty acids that bars the entry of large, hydrophobic resin acids and

triterpenes.

The volatile monoterpenes and sesquiterpenes in Balm of Gilead ($$-caryophyllene, pinene) and
the alkylamides in Uziza (piperine, guineensine) act as natural penetration accelerators:

They temporarily fluidize the intercellular lipid bilayer of the skin and oral mucosa.
They extract or reorganize membrane lipids, reducing barrier resistance and permitting deep

dermal and trans-follicular absorption of anti-inflammatory resins.

2. The Endocannabinoid Synergy Matrix

While the Balm of Gilead delivers concentrated $$-caryophyllene to activate peripheral CB2
receptors, Uziza delivers guineensine and piperine to inhibit FAAH and prevent the intracellular

reuptake of endogenous anandamide.
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When co-administered orally in traditional spiced broths (such as Nigerian *Ofe Nsala* or pepper

soup) or applied topically as an anointing oil, this botanical pairing simultaneously amplifies
endogenous endocannabinoid signaling while suppressing inflammatory cascades via synergistic

multi-target kinetics.

See Also

Cannabinoid Oilahuasca

Stack Substances
Black Pepper

Kava Potentiation
Beta-Caryophyllene

FAAH

Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery
Sublingual Absorption, Salivary Enzymes, and Mucosal Bioavailability

Punic Wax
Head Cone

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Bioavailability Metabolic Inhibition and Synergy

Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery provides an exhaustive
examination of pharmacokinetic bioavailability ($F$), hepatic and intestinal enzyme modulation,

membrane transporter kinetics, and deliberate multi-agent phytosynergies. Spanning from classical

ethnobotanical technologies (such as the Ayahuasca MAOI paradigm and Southern African Ubulawu) to
modern nootropic stacks (Racetams and Alpha-GPC), Oilahuasca, furanocoumarin-driven Cytochrome

P450 inhibition, and accessible household metabolic modulators (piperine, vanilla, cinnamon, turmeric,
glutathione, and ethanol), this text details the biochemical mechanisms that dictate whether an active

molecule is destroyed on first pass or successfully reaches central receptor targets.

1. The Pharmacokinetic Triad: Absorption, First-Pass Extraction,
and Systemic Area Under the Curve

Oral bioavailability ($F$) is the fraction of an administered dose of unchanged drug that reaches the
systemic circulation: $$F = f_a F_g F_h$$ Where:

$f_a$ (Fraction Absorbed): The proportion of the ingested molecule that successfully leaves the
gut lumen and crosses the apical membrane of the intestinal enterocyte. This is governed by

aqueous solubility, lipophilicity ($P$), molecular weight, and mucosal boundary layers.

$F_g$ (Intestinal Availability): The fraction that escapes metabolism within the enterocyte wall.
Intestinal enterocytes express high concentrations of Cytochrome P450 enzymes (principally

CYP3A4 and CYP2J2) and active ATP-binding cassette (ABC) efflux pumps such as P-
glycoprotein (P-gp / ABCB1) and Breast Cancer Resistance Protein (BCRP / ABCG2).
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$F_h$ (Hepatic Availability): The fraction that escapes first-pass clearance by the liver via the

portal vein. In the liver, parenchymal hepatocytes subject compounds to Phase I functionalization
(CYP monooxygenases) and Phase II conjugation (glucuronidation, sulfonation, glutathione

conjugation).

For compounds with high first-pass extraction ratios ($E_h > 0.8$), oral administration yields negligible

systemic exposure unless metabolic enzymes are deliberately modulated, or administration routes are

shifted to sublingual, transdermal, or pulmonary pathways.

2. DMT and Ayahuasca: The Foundational Bioavailability Lesson

The classic demonstration of metabolic gating in ethnopharmacology is the combination of plants in the
Amazonian brew Ayahuasca:

The Molecular Barrier: $N,N$-Dimethyltryptamine (DMT), derived from *Psychotria viridis*

or *Diplopterys cabrerana*, is a high-affinity agonist at the serotonin $5_{2A}$, $5_{2C}$, and
$5_{1A}$ receptors. When ingested orally in isolation, DMT is completely inactive even at gram-

scale doses.
The Enzymatic Scythe: Enterocytes of the small intestine and hepatocytes express high levels of

Monoamine Oxidase A (MAO-A), an outer-mitochondrial flavoenzyme that catalyzes the

oxidative deamination of primary and secondary monoamines:

$$ + _2 + _2 + + _2_2$$ $$ $$

The RIMA Shield: The woody vine *Banisteriopsis caapi* supplies $$-carboline alkaloids:
harmine, harmaline, and tetrahydroharmine (THH).

Harmine and harmaline are potent, competitive, Reversible Inhibitors of Monoamine
Oxidase A (RIMAs).
By transiently saturating the active site of MAO-A in the gut wall and liver, the harmalas

prevent the oxidative deamination of DMT.
Unmetabolized DMT passes intact through the enterocyte, traverses the liver via the portal

vein, enters arterial blood circulation, crosses the lipophilic blood-brain barrier (BBB), and

binds central $5_{2A}$ receptors.
Multi-Target Synergy: In addition to MAO-A inhibition, tetrahydroharmine functions as a

selective serotonin reuptake inhibitor (SSRI), while harmine inhibits the dual-specificity tyrosine-
phosphorylation-regulated kinase 1A (DYRK1A) and Cytochrome P450 2D6 (CYP2D6),

orchestrating broad neurochemical amplification.

3. Oilahuasca, Grapefruit Juice, and the Hepatic CYP450 System

The Oilahuasca paradigm—first mapped scientifically by 69Ron and expanded in modern cannabinoid

and allylbenzene research—mirrors the Ayahuasca principle using Cytochrome P450 monooxygenases.

The Grapefruit Effect: Mechanism-Based “Suicide” Inhibition

Grapefruit juice (*Citrus paradisi*) is the gold standard for clinical drug-food interactions:

Active Furanocoumarins: The primary inhibitors are bergamottin and 6’,7’-
dihydroxybergamottin (6’,7’-DHB).
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Mechanism-Based (“Suicide”) Inactivation:

1. When 6’,7’-DHB enters the catalytic active pocket of Cytochrome P450 3A4 (CYP3A4), the
heme iron ($Fe^{3+}$) oxidizes the furan ring into a reactive epoxide or carbene intermediate.

2. This reactive species instantly forms an irreversible covalent adduct with the apoprotein of the
CYP3A4 enzyme and the catalytic heme iron.

3. The enzyme is permanently destroyed. Restoration of intestinal CYP3A4 activity cannot occur

through competitive dissociation; the body must biosynthesize brand-new CYP3A4 enzyme
molecules, a process requiring 24 to 72 hours.

Impact on Intestinal P-gp and CYP3A4: Because CYP3A4 and P-glycoprotein metabolize or
pump out more than 50% of all therapeutic drugs and lipophilic terpenes/cannabinoids, pre-

treatment with grapefruit juice or purified 6’,7’-DHB increases systemic drug exposure ($$) by

300% to 1200% ($312$).

The Oilahuasca Multi-Enzyme Matrix

In Oilahuasca chemistry, essential oil allylbenzenes (elemicin from nutmeg, myristicin from mace,
eugenol from clove, estragole from tarragon) are normally destroyed or routed to inert metabolites by

hepatic Phase I enzymes:

Degradative Pathway: Hepatic CYP1A2, CYP2A6, and CYP2E1 rapidly oxidize allylbenzenes

into epoxides, which are cleared via glutathione conjugation, or hydrolyze them into inactive
phenols.

Targeted Inhibition: By pre-dosing targeted natural inhibitors—such as chamomile (apigenin, a

potent CYP1A2 and CYP2C9 inhibitor), piperine, or citrus bioflavonoids—the degradative
enzymes are blocked.

Metabolic Redirection: The allylbenzene molecules survive first-pass hepatic transit to act
directly at central nervous system receptors, or undergo transamination/metabolic

biotransformation into psychoactive phenethylamine metabolites.

4. The Choline-Racetam Bioavailability Engine: Precursor-
Modulator Dynamics

A profound demonstration of physiological bioavailability and stoichiometric coupling occurs in the
synergy between Racetams and Choline Donors.

The AMPA PAM Mechanism and High-Affinity Choline Uptake

Racetams (such as Piracetam, Aniracetam, Oxiracetam, and Phenylpiracetam) act as Positive
Allosteric Modulators (PAMs) of the AMPA (glutamate) receptor, slowing channel deactivation
and desensitization in the presence of glutamate.

Simultaneously, racetams stimulate presynaptic High-Affinity Choline Uptake (HACU), the

rate-limiting step in acetylcholine (ACh) neurotransmission.
The Acetylcholine Depletion Crisis (“Racetam Headache”): By accelerating acetylcholine

synthesis and vesicle release, racetams rapidly deplete intracellular acetylcholine reserves in the
hippocampus and cerebral cortex.

When free choline runs out, cholinergic neurons undergo “auto-cannibalism,” hydrolyzing their

own structural cell-membrane phosphatidylcholine to liberate choline for neurotransmitter
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synthesis. This triggers the characteristic dull, frontal “racetam headache,” synaptic fatigue, and

cognitive fog.

Choline Donor Hierarchy and Blood-Brain Barrier Permeability

Co-administering a racetam requires supplying a bioavailable choline precursor capable of crossing the
blood-brain barrier:

Choline Source

%
Choline

by
Weight

BBB
Transport

Mechanism

Metabolic
Byproducts &

Hazards

Bioavailability
Score

Choline Bitartrate ~41%

Low
passive

diffusion;
poor active

carrier
uptake

Converted heavily
by intestinal

microbiota into
trimethylamine

(TMA), oxidized by
liver FMO3 to

atherogenic TMAO;

causes “fishy” body
odor; fails to

significantly elevate
brain ACh.

Poor

CDP-Choline
(Citicoline)

~18.5%

Dissociates
into

cytidine and
choline;

cytidine

converts to
uridine,

crossing
BBB via

nucleoside

transporters

Uridine drives the

Kennedy pathway,

synthesizing
structural membrane

phosphatidylcholine
and increasing

striatal dopamine

receptor density;
excellent for long-

term neurorepair.

High
(Neuroregenerative)
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Choline Source

%
Choline

by
Weight

BBB
Transport

Mechanism

Metabolic
Byproducts &

Hazards

Bioavailability
Score

Alpha-GPC
(L-α-

glycerylphosphorylcholine)

~40%

Rapidly
crosses

BBB via

organic
cation

transporters
(OCTs);

water- and

lipid-
soluble

Direct, rapid
precursor to

acetylcholine and
phosphatidylcholine;

raises brain ACh

concentrations
within 30 minutes;

stimulates growth
hormone secretion.

Highest (Acute
Cholinergic Power)

Phenylpiracetam: Lipophilic Molecular Engineering

Piracetam is highly hydrophilic with low lipid solubility ($P $), requiring large multi-gram doses
($4.89.6$) to achieve therapeutic brain concentrations.

In Phenylpiracetam (Fonturacetam), a lipophilic phenyl ring is added to the 2-pyrrolidone core.

This simple structural modification increases lipophilicity by orders of magnitude, allowing
Phenylpiracetam to freely cross the blood-brain barrier via passive transcellular diffusion at doses

of merely 100 mg ($3060$ the potency of piracetam).
Furthermore, the phenyl moiety confers affinity for the Dopamine Transporter (DAT), adding

potent psychostimulant, anti-fatigue, and cold-tolerance properties absent in parent piracetam.

5. Vitamin C: Absorption Driver and Cellular Redox Guardian

Vitamin C (L-ascorbic acid) is far more than an isolated micronutrient; it functions as a primary

chemical driver of gastrointestinal absorption and metabolic protection:

Non-Heme Iron Reduction ($Fe^{3+} Fe^{2+}$)

Dietary non-heme iron exists predominantly as insoluble ferric iron ($Fe^{3+}$) at neutral
intestinal pH, which precipitates as hydroxide complexes.

Ascorbic acid acts as a powerful single-electron reducing agent, converting $Fe^{3+}$ to soluble

ferrous iron ($Fe^{2+}$):

$$^{3+} + ^- ^{2+} + ^{-}$$

Ferrous iron ($Fe^{2+}$) is the exact obligate substrate for the apical membrane transporter
Divalent Metal Transporter 1 (DMT1) on duodenal enterocytes. Co-administering 100 mg of

Vitamin C increases non-heme iron absorption by 300% to 400%.

Redox Shielding of Polyphenols and Amines
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Bioactive polyphenols (such as EGCG from green tea, curcuminoids, resveratrol, and

anthocyanins) and monoamine precursors (such as L-DOPA from Mucuna Pruriens) are prone to
rapid autoxidation in the alkaline environment of the upper small intestine prior to absorption.

Ascorbate maintains a strong reducing microenvironment in the gastrointestinal lumen, donating
electrons to oxidized phenoxyl radicals and regenerating parent catechols, preventing degradation

before mucosal uptake.

Recycling Cellular Antioxidants

When $$-tocopherol (Vitamin E) neutralizes lipid peroxyl radicals in cell membranes, it is

oxidized into a tocopheroxyl radical.
Ascorbic acid reduces the tocopheroxyl radical back into functional $$-tocopherol at the

membrane interface, while glutathione (GSH) subsequently regenerates dehydroascorbate back to
ascorbic acid, establishing a continuous, self-healing cellular antioxidant cascade.

Liposomal Delivery Architecture

Standard oral ascorbic acid suffers from saturable, rate-limited transport via intestinal Sodium-
Dependent Vitamin C Transporters (SVCT1), resulting in sharp drop-offs in bioavailability at
doses above 200–500 mg.

In Liposomal Vitamin C, ascorbic acid is encapsulated inside sub-micron phospholipid bilayer

vesicles.
These liposomes bypass SVCT1 transporters entirely, absorbing intact through M-cells of Peyer’s

patches via the lymphatic system and fusing directly with peripheral cell membranes, achieving
plasma concentrations previously reachable only via intravenous infusion.

6. Accessible Household and Nutritional Synergists (Kitchen
Pharmacology)

Common culinary herbs, spices, and dietary molecules contain potent enzyme modulators that can be

harnessed to control bioavailability:

1. Vanilla (Vanillin)

Phytochemistry: 4-Hydroxy-3-methoxybenzaldehyde.
TRPV1 Activation: Vanillin is a selective agonist at the transient receptor potential vanilloid 1

(TRPV1) channel, modulating pain perception, peripheral blood flow, and neuroprotective
signaling.

Enzyme Inhibition: Vanillin is an established competitive inhibitor of Cytochrome P450 2A6
(CYP2A6) and a mild modulator of hepatic UDP-glucuronosyltransferase (UGT). By inhibiting
CYP2A6, vanillin slows the metabolic inactivation of nicotine, cotinine, coumarins, and various

pharmaceutical amines.
Antioxidant Neuroprotection: Readily crosses the blood-brain barrier, upregulating cerebral

catalase and superoxide dismutase (SOD) activity.

2. Cinnamon (Cinnamaldehyde and Eugenol)
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TRPA1 Driving: Trans-cinnamaldehyde is one of nature’s most potent agonists of the TRPA1
(transient receptor potential ankyrin 1) cation channel. TRPA1 activation triggers rapid sensory
vasodilation, increasing mucosal blood flow and gastrointestinal motility.

Cerebral Glucose Translocation: Cinnamaldehyde acts as an insulin mimetic, stimulating
autophosphorylation of insulin receptors and triggering translocation of the GLUT4 glucose

transporter to cellular membranes, significantly enhancing glucose and nutrient uptake in neurons

and myocytes.
Hepatic Modulation: Inhibits CYP2A6 and CYP2E1, protecting against xenobiotic-induced

oxidative stress and modulating the clearance of co-ingested botanicals.

3. Turmeric and Piperine: The 2000% Glucuronidation Miracle

The Bioavailability Bottleneck: Curcumin (the primary curcuminoid of *Curcuma longa*) has
an oral bioavailability of under 1%. Ingested curcumin is rapidly and almost completely

conjugated in intestinal enterocytes and the liver by UDP-glucuronosyltransferase 1A1
(UGT1A1) into curcumin glucuronide and sulfated by sulfotransferases (SULT), followed by
active extrusion via P-glycoprotein.

The Piperine Breakthrough: Piperine, the pungent alkaloid from Black Pepper (*Piper
nigrum*):

Potently inhibits both intestinal and hepatic UGT1A1 and P-glycoprotein.
At a dose of merely 20 mg piperine co-administered with 2 g curcumin, human clinical

studies demonstrate a 2000% (20-fold) increase in curcumin AUC, transforming an

unabsorbable compound into a therapeutic agent.
Broad Synergies: Curcumin itself is a natural, reversible inhibitor of MAO-A, MAO-B, COX-2,

and CYP1A2, creating multi-layered anti-inflammatory and monoaminergic synergies when
combined with other botanicals.

4. Glutathione: The Tripeptide Oral Barrier and Solutions

The Oral Degradation Problem: Reduced glutathione ($ = $) is the master intracellular

antioxidant and Phase II detoxifying nucleophile. Raw oral crystalline glutathione has near-zero

systemic bioavailability because it is cleaved in the intestinal lumen by the brush-border enzyme
$$-Glutamyltransferase ($$-GT) into its constituent amino acids (glutamate, cysteine, glycine).

Advanced Delivery Modalities:

1. S-Acetyl-L-Glutathione (SAG): The attachment of an S-acetyl group to the reactive thiol

protecting group shields the tripeptide from $$-GT degradation. SAG is readily absorbed intact

through the intestinal mucosa or sublingually, after which intracellular esterases cleave the acetyl
group, liberating free, active GSH inside the cytoplasm.

2. Sublingual Buccal Absorption: Administering S-acetyl or liposomal glutathione under the
tongue bypasses intestinal $$-GT and liver first-pass metabolism entirely.

3. Precursor Replenishment (The GlyNAC Engine): Co-administering N-Acetylcysteine (NAC)
with Glycine provides the rate-limiting amino acids for endogenous enzymatic glutathione
synthesis (via glutamate-cysteine ligase and glutathione synthetase), bypassing the oral peptide

absorption barrier entirely.

5. Alcohol (Ethanol) as a Transmucosal Solvent and Enzyme Interactor

Dual-Phase Solvent: Ethanol ($CH_3CH_2OH$) possesses both a polar hydroxyl group and a
non-polar hydrocarbon tail, acting as a universal amphiphilic solvent capable of dissolving both
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hydrophilic alkaloids and highly lipophilic terpenes, cannabinoids, and resins.

Epithelial Permeabilization: In the oral cavity and stomach, ethanol intercalates into the lipid
bilayers of epithelial cell membranes, fluidizing lipid domains, extracting membrane cholesterol,

and widening paracellular tight junctions. This dramatically accelerates transmucosal diffusion of
co-administered bioactives (the historical biochemical basis for herbal tinctures and ritual elixirs).

CYP2E1 Competition: Acute ethanol ingestion acts as a competitive substrate for Cytochrome

P450 2E1 (CYP2E1) and alcohol dehydrogenase (ADH), altering the hepatic clearance kinetics of
co-administered xenobiotics.

6. Additional Dietary Enzyme Modulators

Quercetin: Abundant in capers, red onions, and apples; potent inhibitor of CYP3A4, CYP2C9,

and P-glycoprotein, enhancing the absorption of epigallocatechin gallate (EGCG) and resveratrol.
Naringin / Naringenin: Citrus bioflavonoids; inhibit CYP1A2, CYP2A6, and organic anion

transporting polypeptides (OATP1A2).

Resveratrol: Red grape polyphenol; potent competitive inhibitor of sulfotransferase SULT1A1,
preventing the rapid sulfation of co-ingested bioflavonoids and catecholamines.

Rosemary (Carnosic Acid / Rosmarinic Acid): Potent inducer of the Nrf2-ARE (Antioxidant
Response Element) pathway, upregulating Phase II glutathione S-transferase (GST) and

NAD(P)H:quinone oxidoreductase 1 (NQO1).

See Also

Sublingual Absorption, Salivary Enzymes, and Mucosal Bioavailability

Ubulawu, African Oneirogens, and Saponin Pharmacokinetics
Cannabinoid Oilahuasca

69Ron and Oilahuasca Chemistry

Stack Substances
Choline Donors

Racetams
Cytochrome P450 System Inhibition and Induction

Monoamine Oxidase Inhibitors and Neurotransmitter Systems

Liposomal Vitamin C
Black Pepper

Mucuna Pruriens

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Bioelectricity Forensic Genomics and Alchemical
Transmutation

Bioelectricity, Forensic Genomics, and Alchemical Transmutation bridges the electrical

manipulation of genetic matter, the analytical tools of forensic chemistry, and the historical lineage
connecting classical alchemy to contemporary nanotechnology. Far from disconnected disciplines, the
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physical behavior of electrical charge, the molecular fingerprinting of DNA and volatile accelerants, and

the alchemical transmutation of metals form a continuous epistemological continuum.

This article details electrical techniques in genetic engineering (gel electrophoresis, electroporation, and

morphogenetic fields), chemical and genetic forensics (STR profiling, headspace GC-MS fire analysis,
and isomer litigation), and the material realization of alchemy from Paracelsian spagyrics to modern

nanoparticle synthesis.

Electricity in genetic science: The bioelectric code

In molecular biology, nucleic acids and cellular membranes are fundamentally electrical entities. DNA is

a polyanionic polymer carrying a continuous negative electrical charge along its sugar-phosphate
backbone ($-PO_4^{3-}$), while living cell membranes maintain electrical dipoles and resting

membrane potentials ($V_{mem}$):

                   [ ELECTRICAL MANIPULATION OF GENETICS ]

                                      │

          ┌───────────────────────────┼───────────────────────────┐

          ▼                           ▼                           ▼

[ Gel Electrophoresis ] [ Electroporation ] [ Morphogenetic

Bioelectricity ]

• DNA migration to Anode (+)   • High-voltage pulses      • Resting membrane potentials (Vmem)

• Sieved by molecular size     • Creates transient pores  • Directs cell fate & pattern formation

• Capillary DNA sequencing     • Delivers CRISPR/plasmids • Pre-transcriptional bioelectric code

1. Gel and capillary electrophoresis

Agarose Gel Electrophoresis:
Placing a mixture of DNA fragments into an agarose polymer gel submerged in an alkaline

buffer (such as TAE or TBE) and applying an electrical current ($80120$) establishes a
uniform voltage gradient.

Because the phosphate backbone imparts a constant charge-to-mass ratio, all DNA
molecules experience an identical electromotive pull toward the positive anode (+).

The porous agarose matrix acts as a physical molecular sieve: smaller, lower-molecular-

weight DNA fragments weave easily through the pores and migrate rapidly, while larger
fragments are retarded. Intercalating fluorescent dyes (such as ethidium bromide or

GelGreen) reveal distinct, size-resolved genetic bands under ultraviolet light.
Capillary Electrophoresis (CE):
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Replaces slab gels with sub-millimeter fused-silica capillaries filled with liquid polymer

matrices.
Applying high electrical fields ($>1030$) drives rapid, high-resolution separation of single-

stranded DNA fragments down to single-base resolution.
Integrated with multi-color laser-induced fluorescence (LIF), capillary electrophoresis is the

foundational technology powering both automated Sanger DNA sequencing and modern

forensic DNA fingerprinting.

2. Electroporation (Electro-transformation)

To genetically modify plant cells, bacteria, or human stem cells, foreign DNA (such as recombinant
plasmids or CRISPR-Cas9 ribonucleoproteins) must cross the hydrophobic phospholipid bilayer of the

cell membrane:

Dielectric breakdown: An electroporator applies intense, millisecond-duration electrical pulses

($1025$) across a suspended cellular suspension.

Nanopore formation: The sudden electric field polarizes the cell membrane, inducing a
transmembrane potential of approximately 1 volt. This electrical stress causes localized dielectric

breakdown of the lipid bilayer, creating transient, hydrophilic nanometer-scale pores.
Payload entry: Negatively charged DNA molecules are driven electrokinetically through these

open pores into the cytoplasm. Upon cessation of the pulse, the cell membrane naturally reseals
within seconds, achieving stable genetic transformation without viral vectors.

3. Morphogenetic bioelectricity: The developmental code

Beyond laboratory manipulation, evolutionary developmental biology demonstrates that living tissues

utilize endogenous electrical networks:

All non-neural cells maintain a resting electrical membrane potential ($V_{mem}$) governed by
transmembrane ion channels (pumping $K^+$, $Na^+$, $Cl^-$, and $Ca^{2+}$).

Cells communicate their electrical states through gap junctions, forming spatial voltage gradients
across anatomical tissues.

As demonstrated by modern developmental biophysicists, these bioelectric pre-patterns act as an

executive information layer: specific voltage gradients instruct cells whether to form an eye, a
limb, or a leaf, switching on master genetic transcription factors (such as *Pax6*). Modulating

these voltage gradients with ionophore drugs can trigger complete limb regeneration or reprogram
tumor cells into healthy tissue independently of genetic mutations.

The forensic interface: Chemical detection and law

The precise analytical tools developed to study chemical reactions and genetics serve as the ultimate
arbiters in criminal jurisprudence and fire investigations:

1. Forensic DNA profiling (STR analysis)

Forensic human identification does not sequence whole genomes. Instead, it targets **Short

Tandem Repeats (STRs)**—highly polymorphic non-coding regions containing repeating
nucleotide sequences (e.g., [GATA]$_n$).
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Multiplex PCR amplifies 20 core STR loci established by the FBI’s Combined DNA Index System

(CODIS).
Capillary electrophoresis separates the fluorescently labeled STR amplicons by length, generating

an individualized mathematical profile. The statistical probability that two unrelated individuals
share the identical 20-locus profile is less than one in a trillion.

2. Arson and explosion forensics: Headspace GC-MS

Following catastrophic residential explosions caused by illicit volatile solvent extraction (such as open-

blasting butane honey oil):

Fire debris (charred carpet, drywall, clothing) is sealed in airtight paint cans.
Forensic chemists warm the can, allowing volatile hydrocarbons trapped within the debris to

equilibrate into the overhead air (the headspace).
A gas-tight syringe or solid-phase microextraction (SPME) fiber injects this vapor into a **Gas

Chromatography–Mass Spectrometry (GC-MS)** instrument.

By comparing retention times and mass spectral fragmentation patterns against standardized
hydrocarbon petroleum libraries (ASTM E1618), forensic scientists detect trace parts-per-million

residues of volatile accelerants (butane, propane, isobutane, pentane), providing definitive
scientific evidence for arson and felony manufacturing prosecutions.

3. Forensic isomer and analogue litigation

In controlled substance trials under the Federal Analogue Act:

Prosecutors and defense teams deploy **Nuclear Magnetic Resonance (NMR) spectroscopy**
and **circular dichroism polarimetry** to establish whether a seized designer drug is an optical

isomer, a positional regioisomer, or an unclassified structural analogue, determining whether

mandatory statutory penalties apply.

The alchemical lineage: From Spagyrics to Nanochemistry

A historical examination of chemistry reveals that modern materials science, electrochemistry, and

botanical extraction are the direct intellectual descendants of classical alchemy:

                [ CLASSICAL ALCHEMY & SPAGYRICS ]

                               │

       ┌───────────────────────┴───────────────────────┐

       ▼                                               ▼

[ Western Tradition: Paracelsus ] [ Eastern Tradition: Rasa Shastra

]
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• Tria Prima (Sulfur, Mercury, Salt)          • Shodhana, Bhavana, and Puta

• Volatiles, Alcohols, Mineral Ash            • Incineration into Bhasmas

• Botanical Spagyric Extractions              • Metallic Nanoparticles (15–50 nm)

       │                                               │

       └───────────────────────┬───────────────────────┘

                               ▼

        [ 21st-CENTURY NANOMATERIALS & SYNTHESIS ]

         • Supercritical Extraction & Terpenes (Sulfur)

         • Pure Organic Solvents & Distillates (Mercury)

         • Electrolytic Colloids & Calcined Oxides (Salt)

         • Green Polyphenol Nanoparticle Capping

1. The Paracelsian Tria Prima (The ancient spagyric code)

The 16th-century Swiss-German physician and alchemist Paracelsus revolutionized medicine by
abandoning the Galenic four-humor doctrine in favor of the Tria Prima—the three philosophical

principles inherent in all physical matter:

Sulfur (The Soul / Flammability): The volatile, oily, combustible principle. In modern botanical

science, this corresponds exactly to volatile monoterpenes and lipid-soluble resins.
Mercury (The Spirit / Volatility): The fluid, transmutational, active principle that bridges body

and soul. In modern extraction, this corresponds to the extracting alcohol solvent, polar carrier, or

water-soluble active alkaloid/cannabinoid essence.
Salt (The Body / Fixity): The indestructible, non-volatile mineral ash remaining after complete

incineration. In modern chemistry, this corresponds to trace chelated minerals, plant salts, and
inorganic oxides.

The Spagyric Extraction Protocol: Classical spagyric pharmacy involved:

1. Extracting the active essence using fermented alcohol (Mercury).
2. Steam-distilling the aromatic essential oils (Sulfur).

3. Incinerating the remaining exhausted plant biomass into a pure white mineral ash (Salt).
4. Recombining the calcined mineral salts with the alcohol tincture and essential oils.

Far from mystical nonsense, this procedure ensured that the final medicine contained both organic

lipophilic compounds and bioavailable ionic mineral cofactors.

2. Eastern alchemy: Rasa Shastra and Waidan

In ancient India (Rasa Shastra) and China (Waidan / External Alchemy), alchemists pursued
*dehadhatuvada*—the perfection of the biological body through metallic transformations:
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Working centuries before the discovery of atoms, Indian alchemists realized that raw bulk metals

are toxic and unassimilable, but could be transformed through cyclic, high-temperature calcination
with herbal juices (the *Puta* process) into Bhasmas.

Modern transmission electron microscopy has validated that these ancient alchemists were
synthesizing **15 to 50 nanometer metallic nanocrystals capped with protective phytochemical

layers**, achieving the first documented engineered nanoparticles in human history.

3. Modern transmutation: From nuclear colliders to green nanochemistry

The ancient alchemical dream of transmuting base metals into gold is now a documented physical fact:

In nuclear particle accelerators, bombarding bismuth-209 with high-energy alpha particles or
carbon ions strips protons, transmuting it directly into stable gold-197 atoms.

In green chemistry, combining electrical currents with natural botanical polyphenols (tannins,
curcumin, EGCG) to synthesize crystalline metallic quantum dots and colloidal clusters is the

technological fulfillment of the alchemical quest: matter transformed through energy, light, and

natural plant essences.

See also: Colloidal Metals, Electrochemistry, and Nanoparticles · Rasa Shastra and Ancient Indian

Nanochemistry · Cannabinoid Chromatography and Genomics · Cannabinoid and Terpene
Electrochemistry · Isomers, the Analogue Act, and Forensic Chemistry · Mysticism and Eastern

Philosophy in Science · Laboratory Equipment and Extraction Engineering · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Building Brains

Building Brains surveys foundational neurobiological research on brain repair, glial cell architecture,

life-extension compounds, and dendritic arborization, following the 2016 Church of Neuroscience

research series by the Van Kush Family Research Institute. It is the close companion of Neurogenesis,
Neuroprotectants, and Synaptogenesis, focusing on approaches to traumatic brain injury (TBI) and

cognitive longevity.

Summary

The monograph gathers four core research strands:

1. Life-Extension Compounds: Cycloastragenol, alongside the author’s speculative primer
hypothesis.

2. Carnosine: An endogenous neuroprotective dipeptide acting in synergy with antioxidant
cofactors.

3. Glial Cells (“The Other Brain”): Shifting focus from purely neuronal transmission to astrocytes

and oligodendrocytes (drawing upon Marian Diamond’s anatomical studies of Albert Einstein’s
brain).

4. Dendrite Growth: Stimulating synaptogenesis and dendritic branch elongation via ampakines.
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Cycloastragenol and the Primer Hypothesis

Cycloastragenol, a triterpenoid saponin aglycone extracted from the root of Astragalus membranaceus,

has been studied in molecular biology for its ability to transiently activate telomerase (the enzyme
complex that elongates chromosomal telomeres). The author flags a speculative hypothesis—untested in

clinical medicine—concerning the potential priming of repair pathways via chemically-induced

dimerization (CID) concepts. The Library preserves this strictly as the author’s historical speculative
hypothesis, noting that potent prescription immunosuppressants (like tacrolimus) carry severe clinical

contraindications and must never be self-administered.

Carnosine: Endogenous Peptide Neuroprotection

L-Carnosine ($$-alanyl-L-histidine) is an endogenous dipeptide concentrated in high concentrations in

mammalian brain and skeletal muscle tissue:

Antioxidant and Antiglycation: Carnosine scavenges reactive oxygen species (ROS) and

reactive nitrogen species, buffers intracellular lactic acid, and inhibits advanced glycation end-

product (AGE) formation.
Synergy with Vitamin E: Preclinical models demonstrate that carnosine’s membrane-protective

and cellular longevity properties are significantly multiplied when paired with lipid-soluble alpha-
tocopherol (vitamin E).

Glial Cells: Astrocytes and Oligodendrocytes

Historical neuroscience treated glia (from the Greek for “glue”) as passive structural filler holding
neurons in place. However, post-mortem histological analysis of Albert Einstein’s brain revealed a

dramatically higher ratio of glial cells to neurons in the prefrontal and parietal cortices, sparking modern
investigation into glial computation:

Oligodendrocytes and Remyelination:
Oligodendrocytes synthesize and maintain the lipid myelin sheath insulating central axons.
In traumatic brain injury, demyelination exposes bare axons to metabolic death.

Cellular screens identified the over-the-counter antihistamine clemastine as an agent that
stimulates oligodendrocyte precursor cell (OPC) differentiation, accelerating functional

remyelination.

Astrocytes and Adenosine Regulation:
Astrocytes form the tripartite synapse, regulating the metabolic microenvironment, clearing

excess synaptic glutamate, and modulating extracellular adenosine signaling.

Dendrites and Ampakines

The final thread focuses on dendrites—the arborized receiving arms through which neurons form

synaptic junctions:

Ampakines (AMPA Receptor Modulators): Compounds like aniracetam and research

ampakines (CX-614) act as positive allosteric modulators of AMPA-type glutamate receptors.
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By slowing receptor deactivation, ampakines stimulate the activity-dependent synthesis of Brain-

Derived Neurotrophic Factor (BDNF), promoting rapid dendritic spine branching without
excitotoxicity.

2-AG Neuroprotection: The article highlights 2-arachidonoylglycerol (2-AG) as the brain’s
native on-demand circuit breaker against traumatic brain injury (TBI) and post-traumatic cerebral

edema.

Not Medical Advice

This article is an educational survey of brain-repair research. It is not medical advice, not a diagnosis or

prescription, and not a treatment protocol. Traumatic brain injury, stroke, and coma are life-threatening
medical emergencies requiring immediate emergency hospital care. Consult a licensed physician.

See also: Neurogenesis, Neuroprotectants, and Synaptogenesis · Synaptogenesis, Neuroplasticity, and

Brain Rewiring · Psychotomimetics, Sedation, and the Evolution of Psychiatry · The Tryptamine Family
and Endogenous Neurochemistry · Catecholamines, Transporters, and Monoamine Reuptake · 8-

Prenylnaringenin · MAGL · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Bupropion Buspirone and Atypical Psychotropics

Bupropion, Buspirone, and Atypical Psychotropics: Substituted Cathinones, Azapirones, and
Receptor Kinetics provides a comprehensive pharmacological and chemical analysis of two widely
prescribed “atypical” neuropsychiatric agents: Bupropion (Wellbutrin, Zyban) and Buspirone (Buspar).

Distinct from traditional SSRIs, SNRIs, tricyclics, and benzodiazepines, these compounds illustrate key

principles of structure-activity relationships (SAR): how a bulky *tert*-butyl group transforms a
substituted cathinone into a non-abusable clinical antidepressant and smoking-cessation aid, how the

azapirone scaffold selectively modulates $5_{1A}$ autoreceptors to decouple anxiolysis from
GABAergic sedation, their susceptibility to Cytochrome P450 enzyme interactions, and the clinical

rationale for their synergistic co-prescription.

1. The Atypical Paradigm: Bypassing the Classical Monoamine
Framework

In mainstream clinical psychopharmacology, mood and anxiety disorders have historically been treated
via two monolithic drug classes: 1. Serotonergic Reuptake Inhibitors (SSRIs / SNRIs): Flood the

synaptic cleft with serotonin ($5$), frequently causing blunted affect, apathy, weight gain, and severe
sexual dysfunction. 2. GABAergic Modulators (Benzodiazepines): Positive allosteric modulators at

$GABA_A$ receptors that provide rapid sedation and muscle relaxation at the cost of motor ataxia,

cognitive amnesia, rapid tolerance, and life-threatening physical dependence.

Bupropion and Buspirone sit outside these traps:
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Bupropion possesses **zero serotonergic affinity**, targeting dopamine and norepinephrine

reuptake while antagonizing nicotinic receptors.
Buspirone possesses **zero $GABA_A$ affinity**, acting as a selective partial agonist at

serotonin $5_{1A}$ receptors without sedation, addiction, or cognitive impairment.

2. Bupropion (Wellbutrin): The Substituted Cathinone in
Medicine

1. Chemical Structure and the Cathinone Lineage

Chemical Name: $()$.

Molecular Formula: $C_{13}H_{18}ClNO$ (Molecular weight: $239.74$).
The $$-Keto Phenethylamine Backbone: Bupropion is structurally a substituted cathinone—

the exact chemical family containing natural cathinone from the East African shrub Khat (*Catha
edulis*), methcathinone, and illicit designer “bath salts” (mephedrone, MDPV).

                    O     CH3

                    ║     │

              C ─── C ─── CH ── NH ── C(CH3)3

             ╱ ╲

            │   │

            │   │

             ╲ ╱ ── Cl (3-Chloro substitution)

       [ 3-Chloro-N-tert-butyl-β-keto-amphetamine ]

2. The $N$-tert-Butyl Shield: Transforming a Stimulant into a Medicine

In standard amphetamines and cathinones, an unsubstituted or methyl-substituted amine nitrogen

permits rapid access to monoamine oxidase (MAO) and facilitates the inward transport and massive
carrier-mediated release of dopamine and norepinephrine (reverse transport via DAT/NET).

In bupropion, the amine is shielded by a bulky, sterically hindered tertiary butyl group ($_3_3$).
This steric hindrance prevents bupropion from being cleaved by MAO, abolishes the violent

monoamine-releasing properties seen in methcathinone, and restricts its activity to steady,

competitive reuptake inhibition.

3. Target Profile and Active Metabolite Pharmacokinetics

Bupropion is largely a **prodrug** for its active hepatic metabolites:
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Hepatic CYP2B6 Transformation: In the liver, Cytochrome P450 2B6 (CYP2B6) hydroxylates

the *tert*-butyl group to form Hydroxybupropion. Carbonyl reductases also convert bupropion
into threohydrobupropion and erythrohydrobupropion.

Metabolite Dominance: Hydroxybupropion circulates at plasma concentrations **4 to 7 times
higher** than parent bupropion and exhibits an extended elimination half-life ($t_{1/2} $

vs. $12$ for parent bupropion). Hydroxybupropion is primarily responsible for the sustained

therapeutic norepinephrine and dopamine reuptake inhibition (NDRI).
Nicotinic Acetylcholine Receptor ($nAChR$) Antagonism: Both bupropion and

hydroxybupropion function as non-competitive, voltage-dependent antagonists at neuronal
nicotinic receptors (specifically $_3_4$, $_4_2$, and $_7$ subtypes).

By blocking the autonomic and reward signaling triggered by inhaled nicotine, bupropion

(marketed as Zyban) prevents nicotine from reinforcing dopamine release, serving as a
first-line smoking-cessation therapeutic.

4. The Seizure Hazard and the “Poor Man’s Cocaine” Fallacy

Seizure Threshold Collapse: Bupropion significantly lowers the neuronal seizure threshold in a

dose-dependent manner (occurring in ~0.1% of patients at therapeutic doses, escalating to 0.4%–
1.0% above 450 mg/day). The hazard increases exponentially if tablets are crushed, bypassing

extended-release matrices (XL/SR).
Illicit Abuse Misconceptions: In prison populations and recreational forums (such as

*DrugBuyersGuide*), bupropion is sometimes crushed and insufflated under street names like

“wellies” or “poor man’s cocaine.”
Pharmacologically, this is an excruciating and dangerous practice: bupropion achieves low

therapeutic DAT occupancy in the human brain (**14% to 26%**, far below the 50%
threshold required for true cocaine-like reinforcement).

Insufflating crushed binders and active salt causes severe chemical nasopharyngeal necrosis,

severe agitation, tremors, visual hallucinations, and violent grand mal seizures without
meaningful euphoria.

5. The Contrave Synergy (Bupropion + Naltrexone)

In the FDA-approved weight-management combination Contrave:

Bupropion stimulates pro-opiomelanocortin (POMC) neurons in the hypothalamic arcuate
nucleus, triggering release of $$-melanocyte-stimulating hormone ($$-MSH), which activates

MC4 receptors to suppress appetite.

Simultaneously, POMC neurons release $$-endorphin, which binds $$-opioid autoreceptors to
shut down POMC firing via negative feedback.

Co-administered **Naltrexone** (a pure $$-opioid antagonist) blocks this autoinhibitory opioid
loop, allowing sustained, uninhibited POMC firing and profound reduction in food cravings and

hedonic binge eating.

3. Buspirone (Buspar): The Azapirone Anxiolytic

1. Chemical Structure and the Azapirone Class

Chemical Name: 8-[4-[4-(pyrimidin-2-yl)piperazin-1-yl]butyl]-8-azaspiro[4.5]decane-7,9-dione.
Molecular Formula: $C_{21}H_{31}N_5O_2$ (Molecular weight: $385.51$).
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Structure: Features a pyrimidinylpiperazine heterocyclic head connected via a flexible 4-carbon

butyl chain to a rigid spiro-glutarimide core.

2. Receptor Kinetics: The $5_{1A}$ Autoreceptor Engine

Buspirone is the prototype of the **azapirone** class, designed to modulate serotonin signaling without
GABAergic interaction:

Presynaptic Somatodendritic Full/Near-Full Agonism: In the dorsal and median raphe nuclei,
buspirone binds with high nanomolar affinity ($K_i 30$) to $5_{1A}$ autoreceptors. Activation

opens $G$-protein-coupled inwardly rectifying potassium channels (GIRK), hyperpolarizing

serotonergic neurons and arresting excessive, frantic serotonin firing during acute stress and panic
states.

Postsynaptic Partial Agonism: At postsynaptic $5_{1A}$ receptors located in the hippocampus,
septum, and amygdala, buspirone acts as a partial agonist with ~50% intrinsic efficacy relative to

endogenous serotonin. In states of low serotonin tone, it boosts signaling; in states of serotonin

excess, it acts as a functional buffer, promoting neurogenesis (BDNF upregulation) without
inducing emotional blunting.

Dopaminergic and Noradrenergic Disinhibition: Buspirone functions as an antagonist and
weak partial agonist at presynaptic dopamine $D_2$, $D_3$, and $D_4$ autoreceptors. By

blocking presynaptic $D_2$ inhibition, it promotes dopamine and norepinephrine release in the
prefrontal cortex.

The Active Metabolite 1-PP: Rapidly metabolized by liver CYP3A4 into 1-(2-
pyrimidinyl)piperazine (1-PP). 1-PP crosses the blood-brain barrier and functions as a potent
antagonist at $_2$-adrenergic autoreceptors, accelerating noradrenergic tone and contributing to

alert, non-sedating cognitive vigilance.

3. Why Buspar Has Zero Abuse Liability

Unlike alprazolam (Xanax) or diazepam (Valium), buspirone has **zero affinity for the
$GABA_A$ benzodiazepine binding site**.

It does not produce muscle relaxation, motor incoordination (ataxia), anterograde amnesia, or

hypnotic sedation.
It does not induce pharmacological tolerance or physical dependence; abrupt cessation carries zero

risk of rebound seizures or delirium tremens.
It does not potentiate the lethal respiratory depressant effects of ethanol or opioids.

4. Cytochrome P450 Collisions and Synergies

Both drugs highlight the critical role of hepatic Phase I and Phase II metabolism:

Agent
Primary Hepatic

Enzyme

Enzyme
Inhibition

Profile
Notable Food/Drug Collisions

Bupropion CYP2B6
(Forms

Potent

inhibitor of

Inhibiting CYP2D6 drastically elevates levels

of co-administered drugs like metoprolol,
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Agent
Primary Hepatic

Enzyme

Enzyme
Inhibition

Profile
Notable Food/Drug Collisions

Hydroxybupropion) CYP2D6 dextromethorphan, and atomoxetine.

Buspirone
CYP3A4
(Forms 1-PP;

massive first pass)

Minimal

enzyme

inhibition

Extreme vulnerability to CYP3A4 suicide

inhibitors (Grapefruit juice furanocoumarins,
piperine, ketoconazole). Ingestion with

grapefruit juice raises buspirone AUC by
400% to 900%, inducing acute dizziness and

dysphoria.

The Clinical Combination: Wellbutrin + Buspar (“Bu-Bu”)

In clinical psychiatry, the combination of Bupropion and Buspirone is widely recognized as a synergistic
dual-agent regimen: 1. Balancing Activation and Anxiolysis: Bupropion provides stimulating

noradrenergic and dopaminergic drive (improving motivation, energy, and cognitive focus), but can

occasionally trigger transient anxiety or jitters. Buspirone adds non-sedating $5_{1A}$ anxiolytic
coverage, smoothing out autonomic arousal. 2. Preserving Sexual Function: Both agents are virtually

free of sexual side effects. When patients experience SSRI-induced erectile dysfunction, anorgasmia, or
loss of libido, switching to or augmenting with Bupropion and Buspirone frequently restores normal

dopaminergic and cholinergic sexual function. 3. Weight Neutrality: Neither compound triggers the

metabolic syndrome, insulin resistance, or rapid weight gain characteristic of tricyclics, mirtazapine, or
atypical antipsychotics.

See Also

Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery

The Tropane Alkaloids: Brugmansia, Cocaine, and Metabolic Chemistry

Old World vs. New World Visionary Botanicals: Toxicity, Titration, and the Shulgin Method
Stack Substances

Catecholamines, Transporters, and Monoamine Reuptake
PIHKAL and TIHKAL

Shulgin Ten Essential Amphetamines and Metabolic Chemistry

Cytochrome P450 System Inhibition and Induction

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Caffeine Extraction

1. Caffeine Extraction

melek.salon · hathor.live · wiki.soapbox.community — 50

bioavailability:_Metabolic_Enzymes,_Transporters,_and_Synergistic_Delivery
bioavailability:_Metabolic_Enzymes,_Transporters,_and_Synergistic_Delivery
bioavailability:_Metabolic_Enzymes,_Transporters,_and_Synergistic_Delivery
file:///workspaces/Bot/marketing/books/dist/The_Tropane_Alkaloids:_Brugmansia,_Cocaine,_and_Metabolic_Chemistry
file:///workspaces/Bot/marketing/books/dist/Old_World_vs._New_World_Visionary_Botanicals:_Toxicity,_Titration,_and_the_Shulgin_Method
file:///workspaces/Bot/marketing/books/dist/Stack_Substances
file:///workspaces/Bot/marketing/books/dist/Catecholamines,_Transporters,_and_Monoamine_Reuptake
file:///workspaces/Bot/marketing/books/dist/PIHKAL_and_TIHKAL
file:///workspaces/Bot/marketing/books/dist/Shulgin_Ten_Essential_Amphetamines_and_Metabolic_Chemistry
file:///workspaces/Bot/marketing/books/dist/Cytochrome_P450_System_Inhibition_and_Induction
https://wiki.soapbox.community/
https://melek.salon/


Caffeine extraction is the family of techniques used to isolate caffeine (1,3,7-trimethylxanthine, a

purine alkaloid, C₈H₁₀N₄O₂, MW 194.19 g·mol⁻¹) from plant material, or to remove it from a beverage
matrix (decaffeination). The same compound is the target in a freshman organic-chemistry tea

experiment, in a billion-dollar industrial decaffeination plant, and in a modern “green chemistry”
laboratory optimizing deep-eutectic solvents — but the chemistry that makes all of them work is the

same: caffeine is a weakly basic, water-soluble alkaloid whose solubility climbs steeply with

temperature and which partitions strongly into chlorinated and other mid-polarity organic solvents. This
article covers the molecule’s behavior, the botanical sources and their yields, the best readily-available

high-content/low-price feedstocks, the classic laboratory isolation, the major industrial decaffeination
processes, modern green techniques, a solvent comparison, the other valuable compounds you can

extract from the same feedstock (L-theanine, catechins, chlorogenic acids), how to synthesize caffeine

from cheaper precursors than caffeine itself (theobromine from cacao, or total synthesis from bulk
chemicals), and the safety and harm-reduction considerations that a research and religious institute treats

as part of the method rather than a reason to withhold it.

1. The Molecule: Why Caffeine Behaves the Way It Does

Every method below exploits four physical facts about caffeine. Know these and the methods are

obvious consequences.

1. Structure and class

Caffeine is 1,3,7-trimethylxanthine — a xanthine (a purine: a fused pyrimidine–imidazole ring)
fully methylated at the three available nitrogen positions. Its demethylated cousins are

theobromine (3,7-dimethylxanthine, the chief alkaloid of cacao) and theophylline (1,3-
dimethylxanthine). Collectively these are the methylxanthines; most “caffeine” extractions co-

extract some theobromine and theophylline.

Full methylation matters: caffeine has no N–H hydrogen-bond donor, which lowers its lattice
energy, raises its volatility, and is why it sublimes cleanly.

2. Physical constants (approximate; verify against CRC / Merck for exact work)

Melting point: ~234–236.5 °C (literature).

Sublimation: sublimes readily at ~178 °C, especially under reduced pressure — the basis of
purification by sublimation.

Water solubility (steep temperature dependence):
~2.0–2.2 g / 100 mL at 20–25 °C (sparingly soluble — “cold”).

~20 g / 100 mL at 80 °C (freely soluble — “hot”).

~67 g / 100 mL at 100 °C (very soluble — “boiling”).
The ~30-fold swing from room temperature to boiling is what makes hot-water solid–liquid
extraction and hot-water recrystallization both work: pull caffeine out hot, drop it back out of
solution cold.

Organic solubility: freely soluble in dichloromethane (DCM / methylene chloride) and

chloroform; the chloroform/water partition coefficient is on the order of ~10 (caffeine strongly
favors the organic phase). Also soluble in ethyl acetate, acetone, and hot ethanol / 2-propanol.

3. Weak basicity — the lever the acid–base trick pulls
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Caffeine is an extremely weak base (pKₐ of its conjugate acid ~0.6). At any normal or basic pH it

is neutral, hence lipophilic and organic-soluble.
The co-extracted interferents in tea and coffee are acids: tannins (polyphenolic gallate esters),

gallic acid, and chlorogenic acids. Add a base — typically sodium carbonate (Na₂CO₃) — and
these acids become their charged carboxylate/phenolate salts, which stay in the water and will

not cross into the organic layer. Caffeine, neutral regardless, crosses freely.

Net effect: one base addition cleanly separates neutral caffeine (→ organic phase) from acidic
tannins (→ aqueous phase). This is the single most important idea in laboratory caffeine isolation.

2. Botanical Sources and Their Caffeine Yields

Caffeine occurs in ~60 plant species as a natural pesticide. Dry-weight content varies widely between

sources and cultivars; the figures below are typical ranges (sources disagree — orientation, not assay

values).

Guarana seed (Paullinia cupana): ~2.5–8% (often ~3.6–5.8%; powder cited up to ~15%) —

highest common natural source.
Tea leaf (Camellia sinensis): ~2–4% (to ~5%); also theobromine/theophylline and L-theanine;

the classic lab source.

Guayusa (Ilex guayusa): ~1.7–3.5% (analyses ~2.9–3.28%), roughly robusta-coffee level;
naturally contains L-theanine.

Kola nut (Cola spp.): ~2–3.5%, plus theobromine.
Coffee bean (green): robusta ~2.2%, arabica ~1.0–1.5%; roasting changes mass more than total

caffeine.

Yerba mate (Ilex paraguariensis): ~0.5–2.2% (peak ~1.4%) — moderate, NOT a supersource
(see §3).

Cacao (Theobroma cacao): ~0.1–0.7%, mostly theobromine, little caffeine.

3. Best Readily-Available Feedstocks (Highest Content, Lowest
Price)

A practical question deserves a practical answer: if you want the most caffeine per gram and per dollar

from something you can actually buy, what do you reach for?

1. Is yerba mate a “supersource”? No.

Despite its reputation, yerba mate is on the low-to-moderate end (~0.5–2.2%, peak ~1.4%) —

below guarana, guayusa, kola, and robusta coffee. It is pleasant and widely available, but it is not
a high-yield extraction feedstock. If someone wants a supersource, point them elsewhere.

2. The actual high-content sources

Guarana is the natural champion: seed ~2.5–8%, and — critically for extraction — it is sold as a

cheap bulk powder and as standardized extract (commonly 10–22% caffeine). A 22%-caffeine
guarana extract is the most concentrated readily-available feedstock on the ordinary market.

Guayusa (~1.7–3.5%) is a genuine high-content leaf, roughly robusta level, and has the bonus of

naturally co-occurring L-theanine (see §8).
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Strong black tea / tea dust and fannings (~2–4%) is the cheapest-per-kilogram high-content

source — tea “dust” (the cheap byproduct grade) is both high in caffeine and nearly free in bulk,
and it carries L-theanine too.

Green (unroasted) robusta coffee beans (~2.2%) are cheap in bulk and higher than arabica.

3. Caffeine per dollar (rough; prices and shipping vary)

Standardized guarana extract (e.g. 22% caffeine) is the best value and the least work: ~100 g
of 22% extract (order ~$15–20) is ~22 g of caffeine — on the order of ~1,000–1,400 mg of

caffeine per dollar, in a matrix already stripped of much of the tannin load, so the

extraction/purification is easier as well as cheaper.
Plain guarana powder (~4–8%) is higher content than most leaves but lower caffeine-per-dollar

than the standardized extract.
Bulk cheap tea (dust/fannings) and green robusta beans are the best value if you want a whole-

plant matrix rather than an extract — pennies per gram, 2–4% / ~2.2%.

Spent coffee grounds are free (a waste stream) but carry only residual caffeine; they are the
feedstock of choice for the green-chemistry methods in §6, not for maximum yield.

Practical rule: for the most pure caffeine with the least effort and lowest cost, start from a
standardized guarana extract; for a cheap whole-plant teaching extraction, use tea dust; yerba

mate is for drinking, not for extracting.

4. Classic Laboratory Extraction: Tea/Coffee → Pure Caffeine

The canonical undergraduate isolation. It combines solid–liquid extraction (steeping) with acid–base
liquid–liquid extraction (separatory funnel) and a final purification step. The flow is: solid feedstock
→ steep in hot water with Na₂CO₃ (dissolves caffeine; ionizes the acids) → filter off solids → cool →

shake the aqueous liquor with DCM in a separatory funnel (caffeine moves into the lower organic layer;

tannin salts stay in the upper aqueous layer) → dry and evaporate the DCM → crude caffeine →
sublime or recrystallize → pure caffeine.

1. Step sequence

Steep: boil tea leaves / grounds in water with added Na₂CO₃ (a few grams per ~100 mL) for ~15–

20 min. Hot water drives caffeine into solution; the base ionizes the acids.
Filter the hot mixture to remove solids (gravity or Büchner).

Cool the filtrate (DCM is volatile and emulsions worsen when hot).
Liquid–liquid extract: in a separatory funnel, shake the aqueous extract with DCM in several

small portions (better than one large). Caffeine moves into the lower DCM layer; tannin salts stay

above. Swirl gently rather than shake hard, to limit emulsions.
Dry the combined DCM extracts over an anhydrous drying agent (Na₂SO₄ or MgSO₄);

decant/filter.
Evaporate the DCM (rotovap or gentle warm bath in a hood) → crude caffeine.

2. Yields and why they are low

Reported undergraduate yields are low and inconsistent — often ~1–3% of the tea mass as crude,

with further loss on purification. One source reported as little as 0.15%; the high outliers are

usually calculation errors.
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Dominant losses: emulsion formation at the DCM/water interface (traps product), incomplete
extraction (too few DCM portions), and small-scale handling losses.
Emulsion fixes: add brine (saturated NaCl), avoid vigorous shaking, give the layers time, or filter

through Celite.

3. Purification — Sublimation

Caffeine sublimes at ~178 °C. Gently heating crude caffeine (hot plate / sand bath, often under
reduced pressure) drives caffeine vapor onto a cold surface (iced watch glass, cold finger), leaving

non-volatiles behind → fine white needle crystals.

Trade-off: sublimation can decompose caffeine and give poor recovery if overheated; control the
temperature.

4. Purification — Recrystallization

Dissolve crude caffeine in a minimum of hot solvent, then cool/precipitate pure crystals.

Common systems: hot water (needles, but the needle habit can occlude impurities); or acetone /
ethanol / 2-propanol with petroleum ether added dropwise to the cloud point.

5. Industrial Decaffeination Methods

“Decaffeination” is caffeine extraction run in reverse intent — the beans/leaves are kept, the caffeine is
removed (and usually sold on; recovered caffeine supplies the soft-drink and supplement industries). All

start by swelling green (unroasted) beans with water or steam so caffeine can migrate.

1. Direct solvent process

Beans are steamed, then soaked directly in a solvent that selectively dissolves caffeine,
repeatedly; solvent is drained and beans steamed again to remove residue.

Solvents: methylene chloride (DCM) or ethyl acetate (EA); EA is regarded as less hazardous.

2. Indirect solvent process (“water-processed, solvent-assisted”)

Beans soak in hot water, which pulls out caffeine and flavor. The caffeine-laden water is drawn
off and treated with solvent (DCM or EA) to strip the caffeine; the now-caffeine-free, flavor-rich

water is returned to the beans so they reabsorb flavors. The solvent never touches the beans.

3. Swiss Water Process (SWP) and Mountain Water Process

Solvent-free, water-only. A Green Coffee Extract (GCE) — water pre-saturated with all of

coffee’s solubles except caffeine — is used: fresh beans soaked in GCE lose only caffeine (the
solids are already at equilibrium, so flavor stays). The caffeine-bearing water is passed through

activated-carbon filters that trap caffeine; the water is recycled.
The Mountain Water Process (Mexico) uses the same water/carbon principle.

4. Carbon dioxide / supercritical CO₂

CO₂ turns “supercritical” above ~31 °C and ~73 bar, acting as a tunable mid-polarity solvent.

Supercritical CO₂ percolated through wet green beans selectively dissolves caffeine while leaving
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larger flavor molecules; caffeine is recovered by dropping the pressure (it precipitates) or washing

into water / onto carbon.
First demonstrated by Kurt Zosel (Max Planck Institute) in 1967. Clean and residue-free; capital-

intensive. At high pressure (~40 MPa) caffeine and coffee oil can even be separated by
centrifuging the CO₂ extract.

5. Ethyl acetate / “sugarcane” (natural) process

Uses ethyl acetate, which can be derived from sugarcane fermentation and is marketed as a

“naturally occurring” solvent (“sugarcane process,” common in Colombia). Chemically it is a

direct- or indirect-solvent process; the “natural” label is about the solvent’s origin, not a different
mechanism. (Vendor terminology is inconsistent.)

6. Triglyceride / coffee-oil process

Beans soak in hot water, then are contacted with triglyceride oils — notably deodorized coffee
oil from spent grounds — at elevated temperature; the oil’s triglycerides extract surface caffeine.
The oil is regenerated (e.g. vacuum distillation) and reused. Marketed as solvent-free; used for

specialty/organic beans. (Patent literature is the reliable description.)

6. Modern “Green” Extraction Techniques

An active area aimed at replacing chlorinated solvents and cutting energy, often targeting waste streams
(spent coffee grounds, cocoa bean shells) for caffeine plus co-products.

Ultrasound-assisted extraction (UAE): acoustic cavitation disrupts cell walls and boosts mass

transfer; reported to raise caffeine removal by ~30% versus the same process without ultrasound.

Pairs with CO₂, water, or DES.
Microwave-assisted extraction (MAE): volumetric dielectric heating ruptures cells and

accelerates extraction; fast, lower solvent use.
Natural Deep Eutectic Solvents (NADES): low-toxicity, biodegradable “designer” solvents from

a hydrogen-bond donor + acceptor — e.g. betaine–glycerol, glycerol–urea, betaine–sorbitol.
Shown on spent coffee grounds, cocoa bean shells (ultrasound + glycerol–urea recovered ~2.46
mg caffeine per g dry matter), and green robusta decaffeination.

Ionic liquids (ILs): tunable salt solvents with negligible vapor pressure, used for selective
caffeine partitioning (cost/toxicity questions vs NADES).

Subcritical / pressurized hot water extraction (PHWE / SWE): liquid water held under
pressure above 100 °C; its polarity falls with temperature until it behaves like a mild organic

solvent — a fully “green” solvent exploiting exactly the temperature–solubility curve in §1.

Aqueous DES (aquoDES): water-diluted binary mixtures (betaine/water, glycerol/water) for
ultrasound extraction of caffeine and chlorogenic acids together.

7. Solvent and Selectivity Comparison

DCM (direct/indirect, lab): high selectivity (partition ~10); chlorinated, suspected carcinogen,
strict residual limits; cheap; lab and industry.

Ethyl acetate: good selectivity; “natural,” flammable, milder than DCM; moderate cost; industry.
Swiss Water (carbon): moderate–high, flavor-sparing; no solvent residue; higher cost; specialty.
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Supercritical CO₂: very high and tunable; no residue (CO₂ off-gasses); high capital, large scale.

Triglyceride / coffee oil: moderate; solvent-free (food oil); niche.
NADES / aquoDES: tunable and improving; low-toxicity, biodegradable; research → pilot.

Ionic liquids: high, tunable; cost/toxicity under study; research.
Subcritical water: moderate; greenest (just water); research → pilot.

8. Extracting the Other Compounds From the Same Feedstock
(L-Theanine, Catechins, and More)

The same tea or coffee that yields caffeine carries several other valuable molecules. Because they differ

in polarity and charge, one feedstock can be fractionated into several separate products — “caffeine
extraction” and “L-theanine extraction” are two cuts of the same process, not different jobs.

1. L-theanine

L-theanine (γ-glutamylethylamide) is an amino acid, ~1–2% of dry tea (Camellia sinensis), also

present in guayusa.
It is zwitterionic and very water-soluble, so during the §4 acid–base DCM extraction it stays in
the aqueous phase while caffeine leaves into the DCM. The classic caffeine workup therefore

already separates the two for free: the DCM layer is your caffeine, the leftover water liquor is
your crude L-theanine (mixed with polyphenols).

Isolating it from that aqueous liquor: remove the polyphenols/tannins (activated carbon or an
adsorption resin), then purify the amino acid by cation-exchange chromatography (it binds a

cation resin at low pH, elutes with ammonia/base) and crystallize. Yields from tea are low, which

is why most commercial L-theanine is now made by microbial/enzymatic synthesis — but direct
extraction is real and is the “clean-label” route.

2. Catechins / EGCG and other tea polyphenols

The “green tea extract” of supplements: the catechins EGCG, EGC, ECG, EC (EGCG is the

headline antioxidant), plus theaflavins/thearubigins in black tea.
Extracted with hot water or aqueous ethanol, then concentrated and purified on adsorption
resins (e.g. HP-20-type) and by solvent partition. These are the same polyphenols the Na₂CO₃
step ionizes away from caffeine — so they report to the aqueous/waste stream of a caffeine

extraction and can be recovered from it.

3. Chlorogenic acids — “green coffee bean extract”

Chlorogenic acid is the major phenolic of green (unroasted) coffee and the active of “green

coffee bean extract.” Water or aqueous-ethanol extraction, then resin purification.
Note the overlap: chlorogenic and gallic acids are exactly the “tannin acids” that the Na₂CO₃

basification converts to salts and holds in the water during caffeine extraction — so the caffeine
process’s aqueous waste stream is the chlorogenic-acid product stream.

4. Theobromine and theophylline

The two co-occurring methylxanthines (cacao and kola are theobromine-rich; tea carries small

theophylline). They co-extract with caffeine into organic solvent and are separated from it
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afterward by chromatography or by fractional crystallization / sublimation (they differ in

solubility and sublimation temperature).

5. The point

A single hot-water extraction of tea is a mixture. Rational fractionation turns one cheap feedstock
into several products at once: DCM pulls the caffeine, ion-exchange recovers the L-theanine,

adsorption resin captures the catechins, and the acidified water stream carries the
chlorogenic/gallic acids. Design the workup around which product you actually want.

9. Synthesizing Caffeine From Cheaper, More Available
Precursors

If caffeine itself is hard or expensive to obtain, the alternative to extraction is to build it. The useful

insight is that caffeine (1,3,7-trimethylxanthine) is only one or two methyl groups away from
compounds that are far more available than caffeine — and that a full total synthesis starts from cheap

bulk chemicals and no plant material at all. The routes below are ordered by how easy the starting
material is to get. (Synthetic and extracted caffeine are the identical molecule; “natural vs. synthetic” is

a labeling/economic distinction, not a chemical one.)

1. From theobromine — one methyl group away, and cacao is everywhere

Theobromine is 3,7-dimethylxanthine; caffeine is 1,3,7-trimethylxanthine. The only difference is

one methyl group at N1 — so a single N-methylation of theobromine gives caffeine.
Theobromine is abundant and cheap in cacao (and cacao husk/shell waste) and kola — a far more

available feedstock than caffeine for anyone near chocolate manufacturing or its by-products.
The reaction is a straightforward SN2 N-methylation. Historically: Strecker (1861) first

converted theobromine to caffeine with methyl iodide; Fischer (~1898) methylated it with CH₃I

under NaOH; Biltz & Damm used dimethyl sulfate. This is the classic “revived teaching-lab
synthesis of caffeine.”

This is the single most practical “make it cheaply” route: one step, from a ubiquitous
precursor.

2. From theophylline

Theophylline is 1,3-dimethylxanthine (a cheap pharmaceutical); methylating it at N7 gives

caffeine. Industrially the theophylline sodium salt is the intermediate taken into the final
methylation.

3. The methylating agent matters (toxicity, and the green option)

Methyl iodide: effective, but toxic and volatile.

Dimethyl sulfate: effective but carcinogenic, mutagenic, and volatile — avoid, especially in a

teaching or home setting.
Methyl chloride: industrial, restricted.

Dimethyl carbonate (DMC) — the green choice: non-toxic; with a DBU catalyst on
theophylline sodium it has been reported at ~98% yield, >99% purity with essentially no
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hazardous waste. DMC itself is made from urea. Prefer this where the methylation is being done

deliberately.

4. Total synthesis — the Traube route (from bulk chemicals, no xanthine needed)

Starting materials: N,N′-dimethylurea + cyanoacetic acid (cheap bulk chemicals; ethyl
cyanoacetate is the common stand-in) — note it is cyanoacetic acid, not malonic acid.

Sequence: condensation → cyanoacetyl-dimethylurea → ring-closure to 5-amino-1,3-
dimethyluracil → nitrosation at C6 → reduction to 5,6-diamino-1,3-dimethyluracil (DAU) →
formylation (formic acid) → alkaline ring closure to theophylline → N7-methylation → caffeine.

This is the dominant commercial total synthesis: more steps, but it starts from the cheapest
possible feedstock and needs no plant material. Older procedures used POCl₃ and classic

nitrosation; modern industrial variants use Pd/C or iron-powder reductions.

5. Historical — from uric acid

Emil Fischer’s foundational purine work built the xanthine ring from uric acid (historically
abundant from guano and urine). Multi-step and now mainly of historical interest; the exact

conditions and dates vary between sources — verify against the original Fischer papers before
relying on them.

6. Which route to choose

Have cacao / theobromine? One green methylation (DMC + DBU) → caffeine. Simplest and

cleanest.

Have only bulk reagents? The Traube total synthesis from dimethylurea + cyanoacetic acid.
Want pure caffeine with least effort overall? Recall from §3 that a standardized guarana extract
is often cheaper and easier than any synthesis — synthesis wins when plant material is unavailable
or a “synthetic” product is specifically wanted.

10. Safety and Harm Reduction

Withholding method detail from someone who will proceed anyway is the harm this library exists to
prevent; safety is taught as part of the method.

1. Solvent hazards

Dichloromethane / methylene chloride: volatile, a CNS depressant, metabolized to carbon
monoxide, and a suspected human carcinogen. Use only with a fume hood / effective
ventilation, never near open flame, and never ingest product carrying residual DCM. Industrial

decaf has strict residual-solvent limits for exactly this reason.

Chloroform: similar toxicity/carcinogenicity; largely superseded by DCM in teaching labs.
Ethyl acetate / acetone / petroleum ether: flammable — keep away from ignition sources;

ventilate.
Prefer water-based, supercritical-CO₂, or NADES / subcritical-water routes when the product

is to be consumed.

2. The pure-compound hazard
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Isolated caffeine is far more dangerous than any beverage. The estimated human lethal dose is

roughly 150–200 mg/kg (order of ~10 g for an adult; rat oral LD₅₀ ~192 mg/kg). Serious toxicity
(tachycardia, arrhythmia, seizures, vomiting) can begin well below that.

A level teaspoon of pure caffeine powder is ~3–5 g — the caffeine of dozens of cups, enough
to cause severe toxicity, and a small multiple of that can kill. The U.S. FDA has warned

explicitly about pure/highly-concentrated powdered caffeine because household scales cannot
safely measure a ~50–200 mg dose from bulk powder.
If you isolate caffeine, treat it as a potent drug: never dose from bulk powder by eye; dilute to a
known concentration before any use; keep it labeled and away from children and pets (it is
especially toxic to dogs).

See also

Spiced Coffee
Cytochrome P450 System Inhibition and Induction — caffeine is a CYP1A2 substrate

Molar Stoichiometry Powder Density and Tolerance Kinetics
Immunometabolism Thermogenerative Stimulants and Hepatic Resilience

Cannabis Oil and MHRB Extraction — a sibling acid–base / solvent extraction

Sources

Chemistry LibreTexts and university organic-chemistry lab handouts (Bennington, Cerritos,

Winthrop) — tea-leaf extraction procedure and the Na₂CO₃ acid–base rationale.
Wikipedia, Decaffeination and Ilex guayusa; Colipse / Crockett / RawBean / Mission Coffee

overviews — direct, indirect, Swiss Water, CO₂, ethyl acetate methods; Kurt Zosel 1967; guayusa

caffeine range.
U.S. patents on fatty-solvent / coffee-oil and acidified-CO₂ decaffeination.

ScienceDirect / Springer / NCBI-PMC (2021–2025) — NADES, aquoDES, ultrasound- and
microwave-assisted green extraction from spent coffee grounds, cocoa bean shells, green coffee.

USDA/FDA/NIH caffeine review, caffeineinformer, and retailer listings — source caffeine

contents and rough caffeine-per-dollar for guarana/guayusa/mate/tea/coffee.
Owen 2008, Nobre 2008, Einöther 2010, and a 2025 meta-analysis — caffeine + L-theanine

attention effects (modest, task-specific).
Chemical databases (ChemicalBook) and lab reports — physical constants (mp ~235 °C,

sublimation ~178 °C, water solubility, partition coefficient). Verify exact constants against CRC

Handbook / Merck Index.

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Cannabinoid Adducts and Conjugates

Cannabinoid Adducts and Conjugates surveys the covalent additions, macromolecular dimers,

endogenous lipid conjugates, and supramolecular complexes formed by cannabinoids. The reactive
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phenolic hydroxyl groups and isolated cyclohexenyl double bonds on cannabinoid scaffolds render them

vulnerable to electrophilic additions, radical couplings, and metabolic lipid esterifications.

This article details acid adducts (chlorinated cannabinoids, sulfates, and haloacetates), cannabinoid

dimers, Phase II metabolic fatty acid conjugates, and non-covalent inclusion complexes.

Acid catalyst adducts

During chemical isomerization, purification, or unquenched storage, strong acids form covalent addition

products with cannabinoid alkenes and phenols:

1. Hydrochloric acid (HCl) adducts: chlorinated cannabinoids

Reaction: Exposing CBD or THC to concentrated hydrochloric acid or bubbling anhydrous HCl
gas through an organic cannabinoid solution causes an electrophilic hydrohalogenation:

Δ9-THC + HCl ──► 9-Chloro-Hexahydrocannabinol (9-Cl-HHC)

Protons attack the double bond to form a tertiary carbocation, which is immediately trapped by the

nucleophilic chloride anion (Cl⁻).

Significance: 9-Chloro-HHC and related chlorohydrins are frequent synthetic artifacts in illicitly
isomerized Δ8-THC. When vaporized, chlorinated cannabinoids decompose, releasing toxic,

corrosive hydrogen chloride gas into airway tissues.

2. Trifluoroacetic acid (TFA) and haloacetate adducts

When strong organic haloacids (such as TFA) are used as cyclization catalysts, the trifluoroacetate
anion competes with the intramolecular phenolic hydroxyl group:

CBD + CF3COOH ──► Cannabinyl-Trifluoroacetate Ester Adducts

These adducts are stable against neutral water washes and require saponification or elevated
thermal stripping to cleave.

3. Sulfuric acid sulfate adducts

Concentrated sulfuric acid acts as a dehydrating and sulfating agent. Direct exposure to the

phenolic hydroxyl group yields polar cannabinoid sulfate esters (-O-SO3⁻ H⁺).
Sulfated cannabinoids possess high aqueous solubility and altered biodistribution, and serve as

reference standards for Phase II metabolic clearance assays.

Cannabinoid dimers and oligomers

Cannabinoids undergo dimerization through thermal, acidic, or free-radical mechanisms, producing

high-molecular-weight resins that reduce extract clarity and dilute potency:

                [ Thermal / Acidic Catalysis ]

     2x Cannabinoid ────────────────────────► [2+2] / [4+2] Cycloaddition Dimers
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                                                (High-MW Viscous Resins)

                [ Radical / Oxidative Stress ]

     2x Cannabinoid ────────────────────────► Biphenolic C-C / C-O Linked Dimers

                                                (Dark Oxidative Degradants)

1. Thermal and acidic cycloaddition dimers

Heating cannabinoid concentrates above 160 °C or exposing them to prolonged acid reflux drives
intermolecular cycloadditions between cyclohexenyl terpene rings.

These reactions yield [2+2] cyclobutane-bridged or [4+2] Diels-Alder-type dimers.
The resulting dimeric cannabinoids possess molecular weights exceeding 628 g/mol, forming the

glassy, dark, intractable pitch observed in over-cooked reaction residues.

2. Radical-mediated phenolic oxidative coupling

Exposure to light, transition metals (Fe³⁺, Cu²⁺), or basic air bubbling generates resonance-

stabilized phenoxyl radicals.
Two phenoxyl radicals undergo radical-radical recombination at open aromatic positions (ortho or

para to the hydroxyl group).
This forms covalent carbon-carbon (C-C) or ether (C-O-C) biphenolic dimers. These dark-

pigmented chromophores account for the persistent brown or black discoloration of aged

cannabinoid distillates.

3. Cannabitriol and ether-bridged adducts

Cannabitriol (CBT) and its ethoxy/methoxy adducts are tri-oxygenated cannabinoids formed when

solvent nucleophiles (water, ethanol, methanol) attack epoxide intermediates on the cyclohexene

ring during acid-catalyzed storage or extraction.

Endocannabinoid and metabolic lipid conjugates

Cannabinoids interact intimately with lipid metabolism, forming covalent conjugates with fatty acids

both synthetically and endogenously:

1. Hybrid synthetic conjugates (THC-O-Arachidonate)

Medicinal chemists have synthesized covalent hybrid molecules linking phytocannabinoids
directly to endocannabinoid fatty acids:

THC + Arachidonic Acid ──(DCC / DMAP)──► THC-O-Arachidonate

In vivo, these hybrid molecules act as dual-action prodrugs. Intracellular esterases cleave the

conjugate, releasing an orthosteric exocannabinoid (THC) alongside an arachidonic acid precursor
pool for endocannabinoid biosynthesis.
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2. Phase II metabolic fatty acid conjugation (Adipose sequestration)

In vivo esterification: In mammalian tissues (especially liver, lung, and adipose tissue), a distinct
Phase II metabolic pathway esterifies the free phenolic hydroxyl of Δ9-THC with endogenous

long-chain fatty acids (such as palmitic, stearic, and oleic acids).
Lipid droplet storage: Cannabinyl fatty acid esters are exceptionally lipophilic (logP > 10) and

incorporate directly into cellular lipid droplets and adipose triglycerides.

Clinical implication: These stored fatty acid adducts are slowly hydrolyzed by intracellular
lipases over weeks and months, continuously leaching free THC back into systemic circulation.

This metabolic sequestration explains why chronic cannabis users test positive for urinary
cannabinoid metabolites for 30 to 60 days following cessation.

3. COX-2 and LOX enzymatic cross-coupling

The endocannabinoid 2-AG is directly metabolized by cyclooxygenase-2 (COX-2) into

prostaglandin glyceryl esters (PG-Gs), while anandamide is metabolized by lipoxygenases (12-

LOX, 15-LOX) into hydroxy-anandamides (HETEs-EA), coupling cannabinoid turnover directly
to inflammatory mediator generation.

Caffeine–cannabinoid conjugates and co-crystals

A direct covalent caffeine–cannabinoid bond does not occur naturally in nature, but medicinal chemistry

and crystal engineering have created hybrid molecular architectures:

1. Synthetic covalent codrugs (Bifunctional linkers)

Linker chemistry: Because caffeine is a methylxanthine and cannabinoids are terpenophenols,

they do not react spontaneously. To bond them covalently, chemists employ bifunctional
dicarboxylic acid linkers (such as succinic acid or glutaric acid).

Coupling: One carboxyl end of the linker is esterified to the phenolic -OH group of Δ9-THC or
CBD, while the other end is coupled via an amide or ester bond to the 8-position of an amino-

functionalized caffeine derivative (e.g., 8-aminotheophylline or 8-aminocaffeine):

THC-OH + HOOC-(CH2)2-COOH + 8-Aminocaffeine ──► THC-O-CO-(CH2)2-CO-NH-Caffeine

Targeting A2A–CB1 receptor heteromers: These “codrugs” are engineered to simultaneously

target adenosine A2A receptors (via the methylxanthine moiety) and cannabinoid CB1 receptors
(via the cannabinoid moiety). In the mammalian striatum, A2A and CB1 receptors form functional

G-protein coupled receptor heteromers where adenosine signaling directly modulates

cannabinoid-induced catalepsy, dopamine release, and motor control.

2. Non-covalent co-crystals (Supramolecular adducts)

π–π stacking & hydrogen bonding: Caffeine is a planar, electron-deficient aromatic heterocycle
that excels at forming non-covalent π-stacking networks.

Solid-state properties: Co-crystallizing pure CBD or CBDA with caffeine in a precise 1:1 molar
ratio produces crystalline co-crystals bound by hydrogen bonds between CBD’s phenolic

hydroxyls and caffeine’s carbonyl oxygens.
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Formulation advantage: Unlike oily or amorphous cannabinoid resins, caffeine-CBD co-crystals

are non-hygroscopic crystalline solids with dramatically faster aqueous dissolution rates and
extended shelf stability without modifying the covalent identity of either molecule.

3. Ternary cyclodextrin complexes

Hydroxypropyl-β-cyclodextrin (HP-β-CD) encapsulates hydrophobic cannabinoids inside its non-

polar cavity while caffeine coordinates via hydrogen bonding along the hydrophilic exterior rim,
creating water-soluble ternary inclusion complexes for aqueous liquid delivery.

Non-covalent supramolecular systems

1. Cyclodextrin inclusion complexes

Cannabinoids form host-guest inclusion complexes with cyclic oligosaccharides, particularly β-
cyclodextrin and hydroxypropyl-β-cyclodextrin (HP-β-CD).
The hydrophobic core of the cyclodextrin ring encapsulates the lipophilic cannabinoid skeleton,

while the hydrophilic outer surface interacts with water, achieving true aqueous dissolution

without surfactants.

2. Deep eutectic solvents (DES)

Mixing solid cannabinoid isolates with natural terpenes (such as menthol or thymol) in specific
molar ratios produces a deep eutectic liquid with a melting point far below that of either individual

component, mediated by extensive intermolecular hydrogen bonding.

See also: Endocannabinoid Chemistry and 2-AG Metabolism · Cannabinoid Isomerization · Universal

Reaction Templates in Cannabinoid Chemistry · Antioxidants and Cannabinoid Stability · Stack

Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Cannabinoid and Terpene Electrochemistry

Cannabinoid and Terpene Electrochemistry explores the application of electrical potentials, electron-

transfer dynamics, and organic electrosynthesis to phytocannabinoids and volatile terpenes. By replacing
stoichiometric chemical oxidants, hazardous reducing hydrides, and high-temperature thermal ovens

with precisely tuned electrode potentials, electrochemistry provides clean, room-temperature synthetic
and analytical pathways.

This article details anodic oxidation of CBD into quinones (HU-331), cathodic electro-hydrogenation

into HHC, low-temperature electrochemical decarboxylation preserving terpenes, and transdermal
iontophoresis.

The electrochemical advantage: Electrodes as clean reagents
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In classical organic synthesis, adding or removing electrons requires stoichiometric chemical reagents

(such as chromium oxidants, permanganates, or lithium hydrides) that generate toxic chemical waste
streams and trigger side reactions. In organic electrosynthesis, the anode and cathode act as clean,

infinitely tunable reagents:

                [ VOLTAGE-CONTROLLED ELECTRODE SURFACE ]

                                   │

          ┌────────────────────────┴────────────────────────┐

          ▼                                                 ▼

[ Anode (+): Anodic Oxidation ] [ Cathode (-): Cathodic Reduction

]

• Electron abstraction (SET)                      • Electron donation

• Strips e⁻ from phenolic rings                   • Nascent hydrogen generation (H•)

• Decarboxylates THCA/CBDA at 25 °C               • Hydrogenates double bonds to HHC

• Synthesizes HU-331 without toxic metals         • Bypasses high-pressure H2 gas tanks

By adjusting the cell voltage ($E_{cell}$) against a reference electrode (such as $Ag/AgCl$),

chemists can select the exact thermodynamic threshold required to oxidize or reduce a specific

functional group without disturbing other sensitive parts of the molecule.

Anodic oxidation: Clean synthesis of Cannabinoid Quinones

The oxidation of cannabidiol (CBD) into its antineoplastic 1,4-benzoquinone derivative (HU-331) is
traditionally performed using chemical oxidants like potassium ferricyanide or silver oxide ($Ag_2O$).

Electrochemistry eliminates these reagents entirely:

Electrode materials: Utilizes chemically inert, high-overpotential anodes—most notably Boron-
Doped Diamond (BDD) or glassy carbon electrodes—suspended in an acetonitrile/water

electrolyte containing a supporting salt (such as lithium perchlorate or tetrabutylammonium
hexafluorophosphate).

Single-Electron Transfer (SET):

1. Setting the anodic potential to approximately +0.9 V to +1.2 V selectively strips a single electron
from the electron-rich resorcinol ring of CBD, generating a transient phenoxyl radical cation.

2. A second electron transfer and deprotonation form an electrophilic quinoid intermediate.
3. Nucleophilic attack by water molecules across the ring inserts the second carbonyl oxygen,

cleanly yielding crystalline HU-331 with zero toxic metal contamination.
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Cathodic electro-hydrogenation: Synthesizing HHC without gas
tanks

Converting unsaturated cannabinoids (such as $^9$-THC or CBD) into fully saturated
hexahydrocannabinol (HHC) industrially requires high-pressure autoclaves, explosive hydrogen gas

($H_2$) cylinders, and noble metal catalysts (palladium on carbon, Pd/C). Cathodic electrosynthesis
provides a benchtop alternative:

In situ nascent hydrogen generation: At a high-surface-area cathode (such as a nickel foam or

palladium-modified mesh), electrons reduce protic solvent protons ($H^+$) into highly reactive,
surface-adsorbed nascent hydrogen radicals ($H^$):

H⁺ + e⁻ ──► H• (Surface-Adsorbed Nascent Radical)

Atmospheric hydrogenation: The adsorbed hydrogen radicals transfer directly across the

cyclohexenyl double bond of the cannabinoid molecule docked against the cathode surface.

Safety advantage: Because the reactive hydrogen is generated electrochemically in situ and
consumed immediately at the electrode interface, the reaction proceeds cleanly at ambient room

temperature ($2025$) and standard atmospheric pressure, eliminating the catastrophic explosion
hazards of compressed hydrogen gas autoclaves.

Electrochemical decarboxylation: Preserving volatile
monoterpenes

In standard cannabis processing, converting non-psychoactive cannabinoid carboxylic acids (THCA and

CBDA) into neutral cannabinoids (THC and CBD) requires baking raw plant material or crude resin in
thermal ovens at 110 °C to 125 °C for 30 to 60 minutes.

The thermal terpene sacrifice: High thermal decarboxylation evaporates and pyrolyzes delicate,
low-boiling monoterpenes (such as $$-pinene, boiling point 156 °C, and myrcene, boiling point

168 °C), destroying the entourage profile and imparting a scorched, flat aroma to distillates.

The Kolbe-type electrochemical alternative:
Cannabinoid carboxylic acids possess a carboxylate group ($-COO^-$) anchored to the

aromatic resorcinol ring.
Applying an anodic potential of ~+1.3 V selectively oxidizes the carboxylate group,

abstracting an electron to form a transient carboxyl radical:

Cannabinoid-COO⁻ ──(-e⁻)──► [Cannabinoid-COO•] ──► Cannabinoid• + CO2↑

The unstable radical spontaneously expels carbon dioxide gas ($CO_2$), and rapid

hydrogen abstraction from the electrolyte yields pure neutral cannabinoids.
Crucially, this reaction occurs at room temperature (20 °C), allowing processors to

completely decarboxylate cannabis oils while retaining 100% of the native, heat-sensitive

monoterpene profile.

Terpene electrochemistry and functionalization
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Volatile terpenes possess isolated and conjugated alkene bonds that can be selectively functionalized

using electrochemistry:

Electrochemical Epoxidation: Anodic oxidation of $$-caryophyllene in a biphasic water-organic

emulsion generates transient hypohalite intermediates that cleanly convert the endocyclic double
bond into caryophyllene oxide—a potent, non-psychoactive anti-inflammatory and food-

preservative agent—without using dangerous organic peracids (like mCPBA).

Limonene transformations: The exocyclic double bond of citrus d-limonene can be
electrochemically hydrated or aminated to synthesize novel terpene-derived aroma and therapeutic

scaffolds.

Transdermal iontophoresis: Electrical cannabinoid delivery

Because the human skin’s outer stratum corneum is a highly resistive lipophilic barrier, standard

topically applied cannabinoids penetrate slowly:

Iontophoretic driving force: By utilizing synthetic water-soluble cannabinoid prodrug salts—

specifically THC-O-phosphate disodium salt or CBD-O-phosphate potassium salt—the
cannabinoid carries a negative net electrical charge ($-PO_4^{2-}$).

Micro-current delivery: Placing an active cathode electrode pad (delivering a gentle,

imperceptible micro-current of $0.10.5^2$) over an aqueous cannabinoid prodrug patch creates
electrostatic repulsion.

Like charges repel: the negative electrode drives the negatively charged cannabinoid ions directly
through the epidermis and dermal capillary beds into systemic circulation within minutes,

achieving injection-like absorption rates without needles or inhalation.

See also: Colloidal Metals, Electrochemistry, and Nanoparticles · Laboratory Equipment and Extraction
Engineering · Universal Reaction Templates in Cannabinoid Chemistry · Cannabinoid Photochemistry

and Degradation · Airway Irritation and Cannabinoid Prodrug Delivery · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Cannabinoid and Tryptamine Prodrugs

Cannabinoid and Tryptamine Prodrugs covers the chemical synthesis, pharmacokinetic activation,

and safety profiles of esterified psychoactive molecules. Acylating phenolic hydroxyl groups (-OH)
modifies chemical stability, receptor irritation, lipophilicity, and metabolic pathways across

cannabinoids, tryptamines, and nootropics.

This article details direct anhydrous acylation, Alexander Shulgin’s pharmacokinetic framework for 4-
substituted tryptamines, blood-brain barrier permeability enhancements in nootropics, and the critical

thermal degradation hazard of acetate esters (ketene gas formation).

Esterification and phenolic acylation
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In organic pharmacology, a prodrug is an inert or less-active bioreversible derivative of an active drug

molecule that undergoes enzymatic or chemical transformation in vivo to release the active parent
moiety. Capping free phenolic hydroxyl groups (-OH) as esters (such as acetates, propionates, or

hemisuccinates) alters physical and biological characteristics:

                        [ Free Phenolic -OH Group ]

                                      │

                                      ▼  + Anhydrous Acylating Agent (e.g., Acetic Anhydride)

                        [ O-Acetyl Ester Capping ]

                                      │

                       ┌──────────────┴──────────────┐

                       ▼                             ▼

             [ Masked TRP Receptors ]       [ Increased Lipophilicity ]

            (Reduced Airway Irritation)     (Altered Metabolic Kinetics)

1. Direct anhydrous acylation mechanics

Reagents: Capping phenolic hydroxyl groups requires an acid anhydride (such as acetic
anhydride) or an acyl chloride (such as acetyl chloride) in the presence of a mild non-nucleophilic

base or acid catalyst (e.g., pyridine, 4-dimethylaminopyridine [DMAP], or sulfuric acid).

Omission of basic aqueous wash during workup: Unlike cannabinoid isomerization workups
(which mandate basic bicarbonate washes to remove mineral acids), basic aqueous washes are

strictly avoided during ester synthesis. Newly formed ester bonds are moisture-sensitive; exposure
to water or alkaline solutions catalyzes nucleophilic acyl substitution, hydrolyzing the ester back

into the parent phenol and free carboxylic acid:

R-COO-R' + OH⁻ ──► R-COO⁻ + R'-OH (Hydrolysis back to free phenol)

Unreacted acylating agents and volatile acids are instead removed under high vacuum and heat or

co-evaporated using non-reactive azeotropic solvents.

Shulgin’s tryptamine observations (4-OH vs. 4-AcO)

In TIHKAL (Tryptamines I Have Known and Loved, 1997), Alexander “Sasha” Shulgin documented the

practical chemistry and human psychopharmacology of 4-substituted indolealkylamines:

1. Oxidative vulnerability of 4-hydroxyindoles

Unprotected 4-hydroxy tryptamines—most notably psilocin (4-OH-DMT) and 4-OH-MiPT—are
notoriously unstable:
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Atmospheric oxygen, heat, and light trigger rapid auto-oxidation of the electron-rich indole

nucleus.
Oxidation yields quinoid and polymeric breakdown products characterized by intense blue or

black staining, rapidly degrading pharmacological potency in solution or botanical extracts.

2. The acetate shield (4-AcO)

By acetylating the 4-hydroxyl group to synthesize 4-AcO-DMT (psilacetin) or 4-AcO-MiPT, the
phenolic oxygen atom is stabilized as an ester:

The acetyl cap prevents electron donation into the aromatic ring, halting oxidative polymerization.

4-AcO compounds demonstrate substantially prolonged shelf-life, crystallizing into stable, non-
staining salts (fumarates or hydrochlorides).

3. In vivo enzymatic bioactivation

4-AcO-tryptamines function as metabolic prodrugs:

Upon oral ingestion, endogenous non-specific carboxylesterases and alkaline phosphatases in the
intestinal mucosa, blood plasma, and liver rapidly cleave the acetyl ester bond:

4-AcO-DMT ──(Plasma Esterases)──► 4-OH-DMT (Psilocin) + Acetic Acid

While some users debate whether 4-AcO-DMT possesses distinct receptor binding prior to

cleavage, pharmacokinetic studies confirm extensive conversion to psilocin in systemic

circulation.

Lipophilic esters in nootropics and amino acids

The ester prodrug strategy is widely applied to nootropics, amino acid analogs, and racetam scaffolds:

Blood-Brain Barrier (BBB) permeability: Hydrophilic molecules containing free polar
carboxylic acid or hydroxyl groups cross the lipophilic endothelial membranes of the blood-brain

barrier poorly. Esterification increases the octanol-water partition coefficient (logP).
Hepatic bypass: Increased lipophilicity facilitates passive membrane diffusion, reducing

degradation by first-pass gastrointestinal and hepatic enzymes. Once across the BBB, brain

parenchymal esterases hydrolyze the ester linkage to release the active parent drug.

Cannabinoid prodrugs: THC-O-acetate

Pharmacokinetics and potency

THC-O-acetate (THC-O) is the acetate ester of Δ9-THC or Δ8-THC.

Receptor masking: The free phenolic hydroxyl group at C1 is required for direct binding to CB1

and CB2 cannabinoid receptors. Capping this group temporarily prevents receptor activation.
Lipophilic transport: The acetyl ester increases lipid solubility, accelerating cell membrane

permeation.
Delayed onset: Inhaled or ingested THC-O-acetate exhibits a characteristic metabolic delay of 20

to 45 minutes, representing the time required for endogenous carboxylesterases to cleave the

melek.salon · hathor.live · wiki.soapbox.community — 68



acetate moiety and generate free, psychoactive THC.

The lethal airway hazard: coil pyrolysis and ketene gas

While oral ingestion of THC-O-acetate is metabolically processed via gut and plasma esterases safely,

vaporizing or dabbing THC-O-acetate presents severe pulmonary toxicity:

                [ Thermal Coil Pyrolysis (>200–300 °C) ]

   THC-O-Acetate ──────────────────────────────────────► Free THC + Ketene Gas (CH2=C=O)

                                                                │

                                                                ▼ + Alveolar Moisture (H2O)

                                                      Acetic Acid Deep in Lungs

Pyrolysis threshold: At electronic cigarette coil temperatures exceeding 200–300 °C, the ester

bond undergoes thermal cleavage (pyrolysis), releasing free ketene gas (CH2=C=O).
Mechanism of toxicity: Ketene is a powerful, highly reactive acylating agent. Inhaled into the

pulmonary alveoli, ketene reacts violently with moisture lining the lung epithelium:

CH2=C=O (Ketene Gas) + H2O ──► CH3COOH (Concentrated Acetic Acid)

Delayed acute pulmonary injury: Ketene acetylates cellular proteins, lyses alveolar membranes,

and causes delayed pulmonary edema, chemical pneumonitis, and severe respiratory failure. This
identical pyrolysis mechanism accounted for the 2019 EVALI (e-cigarette or vaping product use-

associated lung injury) epidemic caused by vaporized vitamin E acetate.

Harm-reduction mandate: Inhaling, vaporizing, or smoking any acetate ester cannabinoid
(THC-O, CBD-O, HHC-O) is dangerous. Acetate prodrugs should never be heated on high-

temperature atomizers.

See also: Airway Irritation and Cannabinoid Prodrug Delivery · Cannabinoid Isomerization · Modified

Cannabinoids Matrix · PIHKAL and TIHKAL · Cannabis Harm Reduction · Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Cannabinoid Chromatography and Genomics

Cannabinoid Chromatography and Genomics provides an exhaustive technical reference on

analytical separation methods, preparative purification technologies, cannabis chemotype genetics, and

marker-assisted breeding. From HPLC separation of cannabinoid acids to Centrifugal Partition
Chromatography (CPC) and the codominant alleles governing THCA/CBDA synthases, this article

details the science that defines the modern testing laboratory and cultivation facility.
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Analytical chromatography: HPLC vs. GC

In cannabinoid and terpene testing, selecting the appropriate chromatographic modality is critical to

avoiding analytical artifacts:

                            [ RAW CANNABIS SAMPLE ]

                                       │

          ┌────────────────────────────┴────────────────────────────┐

          ▼                                                         ▼

[ High-Performance Liquid Chromatography (HPLC) ] [ Gas

Chromatography–Mass Spectrometry (GC-MS) ]

• Liquid mobile phase / Room temperature            • Heated injection port (250–280 °C)

• Separates THCA from THC without heat              • Thermally decarboxylates acids to neutral THC

• Regulatory gold standard for potency              • Gold standard for volatile terpenes & solvents

1. High-Performance Liquid Chromatography (HPLC)

Configuration: Reversed-phase chromatography utilizing a non-polar **C18 silica column**

($4.6 $, $35$ particle size). The mobile phase uses a gradient elution of water and acetonitrile
acidified with 0.1% formic acid or phosphoric acid to suppress ionic ionization.

Detection: Diode Array Detection (DAD) monitoring UV absorption at 220 nm (general

conjugated cannabinoid absorption) and 280 nm (aromatic phenolic absorption).
The Non-Thermal Advantage: Because HPLC operates at ambient or low column temperatures

($3040$), it does not induce decarboxylation. It separates and quantifies neutral cannabinoids
($^9$-THC, CBD, CBG) and native carboxylic acids (THCA, CBDA, CBGA) independently.

The Active THC Formula: To calculate the theoretical maximum THC available upon

combustion, analytical laboratories apply the molar decarboxylation formula:

Total Potential THC = Free THC + (THCA · 0.877)

The factor 0.877 reflects the proportion of molecular mass retained when the heavy carboxyl group ($-
COOH$, MW 45 g/mol) is irreversibly lost as carbon dioxide gas ($CO_2$, MW 44 g/mol).

2. Gas Chromatography (GC-MS / GC-FID)

Configuration: Utilizes a fused-silica capillary column (such as a 30-meter DB-5MS) with high-

purity helium carrier gas. Detection is performed via Flame Ionization Detection (FID) or

electron-impact Mass Spectrometry (MS).
The GC Decarboxylation Artifact: GC requires vaporizing liquid samples inside an injection

port heated to 250 °C to 280 °C. At this temperature, 100% of cannabinoid acids (THCA, CBDA)
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spontaneously decarboxylate on the column into neutral THC and CBD. Injecting raw, unheated

cannabis into a standard GC yields a single “Total THC” peak, obscuring the plant’s true acid
profile unless samples are first silylated using BSTFA.

Primary Applications: GC is the regulatory standard for quantifying **volatile botanical
monoterpenes** (pinene, myrcene, limonene, linalool) and screening for **residual extraction

solvents** (butane, propane, ethanol, heptane down to parts-per-million limits).

Preparative chromatography: Scaling isolation

While analytical chromatography processes micrograms for testing, industrial processors use preparative

chromatography to isolate pure minor cannabinoids at kilogram scale:

1. Centrifugal Partition Chromatography (CPC)

Traditional preparative columns use solid silica gel, which suffers from irreversible adsorption,
high solvent consumption, and toxic solid silica waste.

Liquid-Liquid Partition: CPC (and High-Speed Counter-Current Chromatography, HSCCC)

utilizes a support-free liquid stationary phase held inside spinning rotor chambers by powerful
centrifugal force, while an immiscible liquid mobile phase is pumped through it.

Advantages:
Zero solid stationary phase: eliminating column degradation, channeling, and silica

contamination.

100% mass recovery of injected crude extract.
Allows continuous, high-throughput isolation of rare minor cannabinoids—such as pure

cannabinol (CBN), cannabichromene (CBC), cannabigerol (CBG), or $^8$-THC—at 99%+
pharmaceutical purity.

Cannabis genomics and the five chemotypes

In botanical taxonomy, classifying cannabis by the traditional folk labels “Indica” and “Sativa” is
scientifically obsolete. Whole-genome sequencing demonstrates that leaf shape (narrow-leaf vs. broad-

leaf) does not correlate with cannabinoid or terpene chemotype. Formal pharmacology classifies
cultivars into **five distinct chemotypes** (de Meijer et al., 2003):

Chemotype
Primary

cannabinoid
profile

Dominant
ratio

Genetic synthase locus
Commercial
designation

Type I
High THC,

low CBD

THC:CBD >

10:1
Homozygous $B_T / B_T$

Drug-type / Adult-

use cannabis

Type II
Balanced THC

and CBD

THC:CBD ≈

1:1
Heterozygous $B_T / B_D$

Mixed-ratio

medicinal cannabis

Type III
High CBD,
low THC

CBD:THC >
10:1

Homozygous $B_D / B_D$
Industrial hemp /
Broad-spectrum

CBD
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Chemotype
Primary

cannabinoid
profile

Dominant
ratio

Genetic synthase locus
Commercial
designation

Type IV
High CBG,

trace
THC/CBD

CBGA

dominant

Null mutation ($B_0$)

blocking downstream
synthases

CBG specialty

cultivars

Type V
Cannabinoid-
null

Cannabinoids
< 0.05%

Resorcinolic acid pathway
blocked

Industrial fiber /
Grain hemp

1. The codominant synthase locus

The inheritance of cannabinoid production is governed predominantly by a single genetic locus

containing two codominant alleles:

Allele $B_T$: Encodes the enzyme **THCA synthase**, which cyclizes cannabigerolic acid

(CBGA) into THCA.
Allele $B_D$: Encodes the enzyme **CBDA synthase**, which cyclizes CBGA into CBDA.

When both alleles are inherited ($B_T / B_D$), the two enzymes compete directly for the
identical shared substrate pool of CBGA inside glandular trichomes, yielding an exact, balanced

1:1 ratio of THCA and CBDA.

2. Marker-Assisted Selection (MAS) and molecular breeding

Modern agricultural breeding programs deploy DNA polymerase chain reaction (PCR) assays to

accelerate cultivation:

Early Sex Determination: Cannabis is a dioecious species where male plants produce negligible

cannabinoids and pollinate female crops, ruining flower quality. Using Sequence-Characterized
Amplified Region (SCAR) primers, breeders test DNA extracted from young seedling cotyledons

to identify male Y-chromosome markers, culling male plants weeks before flowering.

Compliance Screening: Genotyping seedlings for the $B_D / B_D$ homozygous state
guarantees that crops will not express the functional THCA synthase enzyme, ensuring field

harvests remain strictly compliant with the federal 0.3% THC hemp threshold.

See also: Laboratory Equipment and Extraction Engineering · Cannabinoid and Terpene

Electrochemistry · Cannabinoid Isomerization · Modified Cannabinoids Matrix · Cannabis · Stack

Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Cannabinoid Isomerization

Cannabinoid Isomerization is the acid-catalyzed intramolecular cyclization of cannabidiol (CBD) into

tetrahydrocannabinol (THC) isomers. The reaction transforms the open-chain monoterpene ring of CBD
into the tricyclic dibenzopyran structure characteristic of psychoactive cannabinoids.
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This article details the chemical reaction dynamics, kinetic versus thermodynamic product distributions,

catalytic systems (Brønsted, Lewis, and heterogeneous), workup and purification protocols, and the
physical chemistry explaining why household natural acids fail.

Mechanism and reaction dynamics

CBD and THC share the identical molecular formula (C21H30O2, MW 314.46 g/mol) and are

constitutional isomers. The conversion proceeds through acidic protonation of the cyclohexenyl double

bond in CBD, generating a tertiary carbocation intermediate. Intramolecular nucleophilic attack by the
adjacent phenolic hydroxyl group closes the central pyran ring:

     [ CBD Isolate (Open Ring) ]

                  │

                  ▼  + Acid Catalyst (H+ or Lewis Acid) + Heat / Time

  [ Cyclization of Central Pyran Ring ]

                  │

                  ├──► Δ9-THC (Kinetic Product)

                  └──► Δ8-THC (Thermodynamic Product)

Kinetic vs. thermodynamic control

Δ9-THC (Kinetic Product): Formed initially during brief reaction intervals, mild acid catalysis,

or lower thermal thresholds. It possesses a non-conjugated double bond at the C9–C10 position.

Δ8-THC (Thermodynamic Product): Thermodynamically more stable due to endocyclic double-
bond conjugation and lower steric strain. Prolonged heating, exposure to stronger Brønsted acids,

or extended residence times drive double-bond migration from the C9–C10 position to the more
stable C8–C9 position.

Iso-THC and Minor Isomers: Extended exposure to harsh acids or excessive heat drives ring

rearrangements yielding iso-THC derivatives, Δ10-THC, and tricyclic polymers that possess
reduced CB1 receptor binding affinity.

Catalytic systems

1. Brønsted-Lowry mineral and organic acids

Sulfuric acid (H2SO4): A non-volatile diprotic mineral acid. Drives rapid cyclization, but

prolonged contact or excess heat causes rapid resin darkening, charring, and polymerization.
Requires aqueous-base extraction to remove, as it cannot be evaporated.

Hydrochloric acid (HCl): Strong monoprotic acid. Anhydrous HCl dissolved in non-polar
solvents facilitates rapid cyclization. Aqueous HCl (muriatic acid) introduces phase-separation
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issues and side-product formation (see below).

p-Toluenesulfonic acid (pTSA): A solid organic sulfonic acid (pKa ≈ -2.8). Soluble in organic
media, providing controlled proton donation with fewer oxidative side-reactions than concentrated

mineral acids.

2. Lewis acid catalysts

Boron trifluoride etherate (BF3·Et2O), Zinc bromide (ZnBr2), Aluminum chloride (AlCl3):
Act as electron-pair acceptors that coordinate directly with the phenolic oxygen or alkene π-

system, substantially lowering the activation barrier for cyclization.

BF3 complexes can achieve high Δ9-THC selectivity under strict temperature control (-10 °C to
20 °C) in anhydrous non-polar solvents within 1 to 2 hours.

3. Heterogeneous solid acid catalysts

Zeolites and Acidic Clays (Montmorillonite, Bentonite):
Solid aluminosilicate matrices with Brønsted and Lewis acid sites inside molecular pores.
Molten CBD passed through or refluxed with activated acidic clays at 100–150 °C undergoes

heterogeneous cyclization predominantly into Δ8-THC.
Advantage: Catalyst can be removed entirely by mechanical filtration, avoiding aqueous acid-base

wash steps.

Aqueous vs. anhydrous environments

The physical chemistry of cannabinoid solutions dictates whether cyclization succeeds or produces

unworkable degradants:

Factor
Aqueous systems (e.g., dilute mineral acids,

vinegar, lemon juice)

Anhydrous systems (e.g.,
anhydrous HCl in heptane,

pTSA in toluene)

Phase
compatibility

Severe phase separation; CBD is highly
hydrophobic (logP ≈ 6.3) and forms a separate

oil layer with minimal surface contact with
aqueous protons.

Single homogeneous organic
phase; non-polar solvents dissolve

CBD completely, enabling direct
catalytic collision.

Proton
quenching

Water acts as a proton acceptor, forming
hydronium ions (H3O+) which are far weaker

proton donors than unquenched acid
molecules.

Protons remain unquenched and
highly reactive, directly

protonating the cyclohexene
double bond.

Side
reactions

Water acts as a competing nucleophile,
attacking carbocations to yield hydrated side-

products (e.g., 11-hydroxy-THC derivatives,
hydroxylated adducts).

Eliminates water-addition side

products; cleanly yields cyclized

pyran rings.

Oxidation
rate

High thermal energy in open aqueous systems
drives competitive oxidation of CBD and

THC to cannabinol (CBN) and quinones
faster than ring closure.

Under inert atmosphere (N2/Ar)
or reflux, oxidation is suppressed

while cyclization proceeds
cleanly.

melek.salon · hathor.live · wiki.soapbox.community — 74



Why household natural acids fail

Popular internet claims suggest CBD can be converted to THC by boiling with household vinegar (acetic
acid, ~5%), lemon juice (citric acid), or vitamin C (ascorbic acid). In controlled laboratory trials, this

conversion fails:

Phase separation: Natural culinary solutions are >90% water. The hydrophobic CBD isolate

separates entirely from the aqueous layer.

Activation energy and pKa limits: Acetic acid (pKa ≈ 4.76) and citric acid (pKa1 ≈ 3.13)
possess insufficient acid strength in aqueous dilution to overcome the high activation energy

barrier of the cyclohexenyl double bond. At ambient to moderate boiling temperatures, conversion
rates remain below 0.1%.

Concentrating acetic acid: To function as an effective cyclization catalyst, acetic acid must be

stripped of water into glacial grade (>99% anhydrous):
Fractional distillation: Water boils at 100 °C while pure acetic acid boils at 118.1 °C,

allowing water-rich vapor to be rejected.
Fractional freezing (Freeze concentration): Pure acetic acid has a high melting point of

16.6 °C (62 °F). Chilling concentrated vinegar below 16 °C causes glacial acetic acid to

crystallize into solid ice-like plates while liquid water is poured off.
Chemical drying: Treating concentrated acid with anhydrous sodium sulfate (Na2SO4) or

magnesium sulfate (MgSO4) removes residual moisture, while adding stoichiometric acetic
anhydride reacts with trace water to produce pure acetic acid.

Why alcohol solvents fail (The nucleophile trap): Dissolving CBD and acid in high-proof

ethanol (Everclear) fails completely. Ethanol acts as a competing nucleophile: instead of the
intramolecular phenolic oxygen attacking the carbocation to close the pyran ring, ethanol attacks

the carbocation, yielding inactive ethoxy-cannabinoid adducts (ethoxy-CBD, ethoxy-THC).

Muriatic acid (HCl) dynamics and chlorinated intermediates

Muriatic acid is the historical commercial name for aqueous hydrochloric acid:

Industrial grades and trace iron: Hardware-store muriatic acid typically ranges from 14% to

31.45% HCl (pH < 1.0) and exhibits a characteristic yellowish or greenish tint caused by trace
iron chloride (FeCl3) impurities. In cannabinoid processing, dissolved iron is dangerous because it

acts as a transition metal catalyst for Fenton-like free-radical oxidation, rapidly turning oils dark

brown or black.
Anhydrous HCl gas vs. aqueous muriatic acid: Aqueous muriatic acid causes immediate

biphasic separation with CBD and fails to cyclize. Conversely, bubbling dry anhydrous HCl gas
through non-polar hydrocarbon solvents (such as heptane) containing CBD drives rapid

cyclization.

Chlorinated intermediates and base elimination: Because the chloride anion (Cl⁻) is a strong
nucleophile, it can attack the carbocation intermediate before the pyran ring closes, forming

chlorinated adducts (such as 8-chloro-iso-THC and 9-chloro-HHC). Restoring the active Δ9- or
Δ8-THC alkene requires a subsequent base dehydrohalogenation wash to eliminate HCl.

Severe chemical hazard: Concentrations above 30% HCl off-gas corrosive white vapors that

destroy respiratory membranes. Mixing muriatic acid with household bleach (sodium
hypochlorite) releases lethal chlorine gas:

NaClO + 2 HCl ──► NaCl + H2O + Cl2↑ (Toxic Chlorine Gas)
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Carboxylic acid pKa thresholds

Acid
pKa

range
Cyclization

efficacy on CBD
Notes

Trifluoroacetic
acid (TFA)

0.23

–
0.51

High

Strong haloacetic acid; drives rapid cyclization, but

forms persistent ester adducts if not thoroughly
stripped.

Maleic acid /
Oxalic acid

1.25
–

1.90

Moderate to high
Di-acids with sufficient strength in anhydrous

media; requires high thermal input.

Citric acid /
Malic acid

3.13

–
3.40

Very low

(aqueous) / Trace
(neat)

Insufficient proton activity for cyclization; causes
caramelization and decomposition when heated dry.

Acetic acid
(Glacial)

4.76

Negligible alone;

functional with

Lewis promoters

In pure form lacks sufficient proton-donating

power without mineral acid co-catalysts.

Cannabinoid
acids (THCA,
CBDA)

~3.75
–

4.88

None
(endogenous

carboxylic acids)

Endogenous phenolic carboxylic acids undergo
thermal decarboxylation (-CO2) above 105 °C

rather than self-catalyzing cyclization.

Workup, neutralization, and purification

Leaving residual acid catalysts, acidic salts, or unreacted bases in cannabinoid extracts causes ongoing

product darkening, acid-catalyzed decomposition into CBN, and acute pulmonary toxicity upon
vaporization. Complete chemical workup is mandatory.

 [ Crude Reaction Mixture: Cannabinoid Oil + Non-Polar Solvent

+ Acid Catalyst ]

                                 │

                                 ▼  Transfer to Separatory Funnel

              [ Ice-Cold Saturated Brine Quench Bath ]

                                 │

              ┌──────────────────┴──────────────────┐

              ▼                                     ▼

    [ Upper Organic Phase ]                 [ Lower Aqueous Phase ]

  (Solvent + Neutral Cannabinoids)        (Water + Quenched Inorganic Acids)

              │                                     │
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              │ (Retain)                            └──► (Discard)

              ▼

  [ Saturated Sodium Bicarbonate (NaHCO3) Wash ]

  (Neutralizes trace free acids; releases CO2 gas)

              │

              ▼

  [ Neutral Distilled Water Polishing Washes ]

  (Rinses trace inorganic salts until pH = 7.0)

              │

              ▼

  [ Desiccation over Anhydrous Na2SO4 / MgSO4 ]

              │

              ▼

  [ Vacuum Stripping of Solvent ] ──► [ Purified Cannabinoid Distillate ]

1. Salting-Out Assisted Liquid-Liquid Extraction (SALLE)

Ice-cold brine quench: Pouring the reaction mixture into ice-cold saturated sodium chloride
(NaCl) brine immediately halts reaction kinetics by lowering temperature and hydrating acid ions.

The high ionic strength of the brine increases the dielectric constant of the aqueous layer,

preventing emulsion formation and sharpening the phase boundary.
Partitioning: Neutral cannabinoids partition strictly into the non-polar hydrocarbon layer (e.g.,

heptane, hexane), while polar acids and inorganic salts partition into the aqueous phase.

2. Neutralization sequence

Bicarbonate wash: The organic phase is agitated with aqueous saturated sodium bicarbonate
(NaHCO3). Bicarbonate reacts with residual mineral and organic acids:

HCl + NaHCO3 ──► NaCl + H2O + CO2↑

H2SO4 + 2 NaHCO3 ──► Na2SO4 + 2 H2O + 2 CO2↑

Frequent venting of the separatory funnel is required to release evolved carbon dioxide gas.

Polishing neutral washes: Successive washes with neutral deionized water remove residual
dissolved sodium bicarbonate, sodium chloride, and water-soluble degradation byproducts until

the aqueous wash tests neutral (pH 7.0).

3. Drying and solvent evaporation
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Chemical drying: Trace water suspended in the organic phase is removed by stirring over

anhydrous sodium sulfate (Na2SO4) or magnesium sulfate (MgSO4) followed by filtration.
Rotary evaporation / Vacuum desolventization: Solvent is removed under reduced pressure.

Physical and evaporative dynamics

Acid volatility and azeotropes: Hydrochloric acid is volatile; however, open evaporation of

aqueous HCl solutions does not remove the acid ahead of water. At 108.6 °C, HCl forms a

maximum-boiling azeotrope at 20.2% concentration. As water evaporates from dilute HCl, the
remaining liquid concentrates until it reaches the azeotrope, drastically accelerating charring and

resin decomposition.
Non-volatile mineral acids: Sulfuric acid (H2SO4) and phosphoric acid (H3PO4) possess

extremely low vapor pressures and will never evaporate during vacuum purging. If an aqueous

bicarbonate wash is omitted, non-volatile acids remain trapped in the cannabinoid matrix,
catalyzing permanent resin darkening and yielding acrid, toxic sulfur dioxide or phosphoric fumes

upon heating.

Hazards and quality standards

Respiratory hazard of unwashed extracts: Inhaling aerosolized cannabinoid oil containing even

trace acid catalysts (HCl, pTSA, H2SO4) triggers acute bronchial constriction, severe airway
epithelial damage, and toxic chemical pneumonitis.

Testing requirements: Any isomerized distillate must undergo full third-party testing via High-
Performance Liquid Chromatography (HPLC) or Gas Chromatography–Mass Spectrometry (GC-

MS) for cannabinoid potency, residual solvents, heavy metals, and residual acid/halide

contaminants.

See also: Modified Cannabinoids Matrix · Cannabinoid and Tryptamine Prodrugs · Stereochemistry in

Cannabinoid and Psychedelic Synthesis · Airway Irritation and Cannabinoid Prodrug Delivery ·
Cannabis · Cannabis Harm Reduction · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Cannabinoid Neuroprotection and Perinatal
Development

Cannabinoid Neuroprotection and Perinatal Development details the established cellular science and

developmental biology of cannabinoids as neuroprotectants. Highlighting the landmark United States
government patent (US Patent 6,630,507), receptor-independent antioxidant mechanics,

endocannabinoid signaling in maternal breast milk and neonatal suckling initiation, and the prevention
of brain injury during perinatal hypoxic-ischemic asphyxia, this monograph provides an exhaustive

scientific reference on the neuroprotective roles of cannabinoids across embryonic, fetal, neonatal, and

adult life.
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The Established Science: US Patent 6,630,507

While the public and political discourse historically treated cannabis solely through the lens of

psychotropic intoxication and abuse, peer-reviewed cellular neuroscience established decades ago that
cannabinoids are exceptionally potent neuroprotectants.

This consensus was formalized at the highest institutional level when the federal government of the

United States was awarded US Patent 6,630,507 on October 7, 2003 (filed April 21, 1999):

                   [ US PATENT 6,630,507 OVERVIEW ]

┌────────────────────────────────────────────────────────────────────────┐

│ TITLE:    Cannabinoids as Antioxidants and Neuroprotectants            │

│ ASSIGNEE: The United States of America as represented by the           │

│           Department of Health and Human Services (HHS / NIH)          │

│ INVENTORS: Aidan J. Hampson, Julius Axelrod (Nobel Laureate),          │

│            Maurizio Grimaldi                                           │

└────────────────────────────────────┬───────────────────────────────────┘

                                     │

      ┌──────────────────────────────┴──────────────────────────────┐

      ▼                                                             ▼

[ ACUTE NEUROPROTECTION ]                                     [ CHRONIC NEUROPROTECTION ]

 • Ischemic stroke & cardiac arrest                            • Alzheimer's disease & dementia

 • Traumatic brain injury (TBI)                                • Parkinson's disease & ALS

 • Excitotoxic glutamate dumping                               • HIV-associated dementia

1. Nobel Laureate Findings: Axelrod and Hampson

Dr. Julius Axelrod, who shared the 1970 Nobel Prize in Physiology or Medicine for discovering
the mechanisms of neurotransmitter reuptake and storage, co-authored the foundational National

Institutes of Health (NIH) laboratory studies demonstrating that cannabinoids directly shield

cortical neurons from glutamate-induced excitotoxic cell death.
The patent explicitly claims:

“Cannabinoids have been found to have particular application as neuroprotectants, for example in
limiting neurological damage following ischemic insults, such as stroke and trauma, or in the treatment

of neurodegenerative diseases, such as Alzheimer’s disease, Parkinson’s disease and HIV dementia.”
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Crucially, the patent highlights that non-psychotropic cannabinoids, specifically cannabidiol
(CBD), provide equivalent or superior neuroprotection compared to psychotropic $^9$-THC,
entirely devoid of psychotropic intoxication or cannabinoid $CB_1$ receptor-mediated

psychoactivity.

2. Receptor-Independent Phenolic Antioxidant Action

Beyond binding cell-surface receptors, cannabinoid molecules possess a core phenolic hydroxyl
group attached to an aromatic ring.

This aromatic architecture allows cannabinoids to act as potent hydrogen-donating antioxidants:

Cannabinoids neutralize reactive oxygen species (ROS)—including the hydroxyl radical
($$), superoxide anion ($_2^{-}$), and toxic peroxynitrite ($^-$).

In comparative assays, the antioxidant capacity of cannabidiol was demonstrated to be 30%
to 50% more potent than $$-tocopherol (Vitamin E) and significantly more stable than

ascorbate (Vitamin C) in preventing neuronal lipid peroxidation.

This antioxidant shield operates universally across cell membranes, protecting mitochondrial
respiratory chains and preventing the apoptotic death of neural tissue regardless of whether

cannabinoid receptors are expressed.

Perinatal and Fetal Neurodevelopment

Far from being an artificial or foreign substance, endocannabinoids are fundamental physiological

signaling molecules that orchestrate embryogenesis, fetal neurodevelopment, and early postnatal
survival:

            [ ENDOCANNABINOIDS IN NEONATAL SURVIVAL & DEVELOPMENT ]

                                      │

        ┌─────────────────────────────┴─────────────────────────────┐

        ▼                                                           ▼

[ MATERNAL BREAST MILK ]                                    [ PERINATAL ASPHYXIA RESCUE ]

 • High concentrations of 2-AG & AEA                         • Severe hypoxia during labor/birth

 • Initiates oral-motor suckling reflex                      • Preserves blood-brain barrier

 • Essential for neonatal milk ingestion                     • Suppresses microglial neuroinflammation

 • Prevents failure to thrive (Ester Fride)                  • Rescues cortical & striatal neurons

1. Maternal Breast Milk and the Suckling Reflex (Ester Fride’s Research)

In groundbreaking developmental research led by Dr. Ester Fride at the Hebrew University of

Jerusalem and Ariel University, scientists discovered that mammalian maternal milk (both
bovine and human) naturally contains high physiological concentrations of
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endocannabinoids, predominantly 2-arachidonoylglycerol (2-AG) alongside anandamide

(AEA).
The Suckling Switch: Fride demonstrated that activating the newborn’s cannabinoid $_1$

receptors is the critical neurological signal required to initiate the oral-motor tongue musculature
and feeding reflex:

When newborn rodent pups were administered a selective $_1$ receptor antagonist

(SR141716A / rimonabant), the infants completely ceased suckling and nursing, despite
maternal milk being readily available.

The antagonist-treated pups failed to ingest milk and died within 24 to 48 hours from failure
to thrive.

Strikingly, when exogenous $_1$ agonists or endocannabinoids were co-administered, the

suckling reflex was instantly restored, and normal growth resumed.
This proved that endocannabinoid signaling is not merely an optional modulator, but an

indispensable evolutionary survival mechanism designed to initiate neonatal feeding immediately
after birth.

2. Protecting the Fetal and Neonatal Brain from Hypoxia-Ischemia

Perinatal asphyxia—a critical lack of oxygen delivery to the fetus during complicated labor or umbilical

cord compression—is one of the leading global causes of neonatal death, cerebral palsy, intractable
infant epilepsy, and cognitive impairment.

Extensive preclinical research led by Dr. José Martínez-Orgado (Hospital Clínico San Carlos, Madrid)

demonstrated that administering non-psychotropic cannabidiol (CBD) immediately following severe
perinatal hypoxia-ischemia produces profound, life-saving neuroprotection:

Excitotoxic Buffering: During oxygen deprivation, fetal brain cells deplete ATP and dump
catastrophic levels of glutamate. CBD restores glutamate homeostasis, preventing toxic

intracellular calcium surges.

Restoring EEG Amplitude: Newborn models subjected to perinatal asphyxia exhibit severe,
flattened electroencephalographic (EEG) waveforms and recurring neonatal seizures. Post-insult

administration of CBD rapidly restored normal cortical EEG background rhythm and completely
prevented the onset of ischemic seizures.

Preserving the Blood-Brain Barrier (BBB): Hypoxia causes microvascular endothelial

breakdown, leading to severe brain swelling (cerebral edema). CBD administration preserved
vascular tight-junction proteins, preventing edema and brain herniation.

Anti-Inflammatory Microglial Deactivation: CBD prevents the transformation of resting
microglia into neurodestructive, amoeboid inflammatory phenotypes, suppressing the secretion of

destructive pro-inflammatory cytokines (TNF-$$, IL-1$$) and inducible nitric oxide synthase

(iNOS).
Proton Magnetic Resonance Spectroscopy ($^1$-MRS) Recovery: In vivo neuroimaging

showed that CBD preserved cerebral concentrations of $N$-acetylaspartate (NAA)—the
definitive biomarker of neuronal viability and mitochondrial health—demonstrating that treated

neonates suffered minimal structural brain loss.

The Retrograde Circuit Breaker: Depolarization-Induced
Suppression of Excitation

melek.salon · hathor.live · wiki.soapbox.community — 81



The core mechanism linking fetal development to adult neuroprotection is the endocannabinoid system’s

unique role as a retrograde synaptic circuit breaker:

      [ PRESYNAPTIC TERMINAL ]                            [ POSTSYNAPTIC NEURON ]

    ┌───────────────────────────┐                       ┌───────────────────────────┐

    │                           │                       │  Massive Depolarization   │

    │   Glutamate Vesicles      │                       │  & Pathological Ca2+ Jump │

    │                           │                       │                           │

    │      [CB1 Receptor]       │                       │  Lipid Precursor Cleavage │

    └─────────────▲─────────────┘                       └─────────────┬─────────────┘

                  │                                                   │

                  │           RETROGRADE DIFFUSION                    ▼

                  └───────────────────────────────────────── [ 2-AG Synthesis ]

In standard chemical neurotransmission, signals travel anterogradely from presynaptic axon
terminals to postsynaptic dendrites.

The endocannabinoid system operates in reverse (retrograde signaling):

1. When a postsynaptic neuron experiences pathological over-excitation (whether from birth
hypoxia, traumatic brain injury, or ischemic stroke), intracellular calcium rushes to toxic levels.

2. In direct response, the postsynaptic membrane mobilizes diacylglycerol lipase (DAGL) to
synthesize 2-arachidonoylglycerol (2-AG) on demand.

3. 2-AG diffuses backward across the synaptic cleft and docks into presynaptic $_1$ receptors.

4. $_1$ activation inhibits presynaptic P/Q- and N-type voltage-gated calcium channels, physically
locking shut the gates of glutamate release.

This phenomenon—known as Depolarization-Induced Suppression of Excitation (DSE)—is
the brain’s intrinsic biochemical emergency brake, engineered by evolution to prevent excitotoxic

neuronal death from the first moments of life through old age.

See also: Building Brains · Neurogenesis, Neuroprotectants, and Synaptogenesis · Synaptogenesis,
Neuroplasticity, and Brain Rewiring · Psychotomimetics, Sedation, and the Evolution of Psychiatry ·

Eugeroics, Wakefulness, and Sleep Pharmacology · The Expanded Endocannabinoid System and FAAH
Science · Endocannabinoid Chemistry and 2-AG Metabolism · Anandamide and 2-AG · MAGL · 8-

Prenylnaringenin · Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.
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Cannabinoid Photochemistry and Degradation

Cannabinoid Photochemistry and Degradation details the light-driven transformations, wavelength-

dependent reactions, and photochemical degradation pathways of cannabinoids, solvents, and acids.
Unlike thermal reactions that rely on kinetic ground-state collisions, photochemical excitation promotes

electrons into higher-energy molecular orbitals, unlocking reaction pathways otherwise inaccessible at
room temperature.

This article details fundamental photophysical laws, wavelength-specific transformations of cannabidiol

(forming Cannabielsoin, HU-331, and photoredox THC cyclization), and the hazardous photochemical
breakdown of laboratory solvents and acids.

Fundamental principles of photochemistry

Photochemical transformations are governed by two physical laws:

1. Grotthuss–Draper Law: Light must be absorbed by a chemical entity for a photochemical

transformation to occur. Wavelengths for which a molecule has zero absorptivity pass through
without inducing reaction.

2. Stark–Einstein Law: In a single-photon process, each absorbed photon activates exactly one

molecule. Photon energy ($E$) is inversely proportional to wavelength ($$):

E = hc / λ

Because shorter wavelengths deliver higher quantum energy, different regions of the electromagnetic
spectrum trigger distinct chemical modes:

[ Wavelength (nm) ] 200 nm ────────── 280 nm ────────── 315 nm ────────── 400 nm 

────────── 700 nm [ Light Spectrum ] │ UV-C │ UV-B │ UV-A │ Visible Light │ [ 

Primary Mode ] └─ Homolytic Cleavage ─┴─ Photo-Oxidation ─┴─ Sensitized 1O2 ─┴─ 

Photoredox SET ─┘

Region Wavelength
Quantum
Energy

Primary Reaction
Mode

Example

UV-C
200 – 280

nm

>425

kJ/mol

Direct homolytic
covalent bond

cleavage ($C-C, C-H,

O-O$)

Cleaves H2O2 into hydroxyl
radicals ($^$); cyclizes CBD to

Cannabielsoin.

UV-B
280 – 315
nm

380 – 425
kJ/mol

π ──► π* electronic
excitation; pericyclic

reactions

Drives auto-oxidation of CBD to
HU-331 quinone (“pink oil”); [2+2]

cycloadditions.

UV-A
315 – 400

nm

300 – 380

kJ/mol

Photosensitizer triplet

energy transfer to O2

Residual chlorophyll generates

Singlet Oxygen ($^1_2$), attacking
double bonds.

Blue
Light

400 – 500

nm

240 – 300

kJ/mol

Photoredox single-
electron transfer

(SET)

Metal complexes ($[_3]^{2+}$)
catalyze neutral radical cyclization

of CBD to THC.
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Wavelength-specific photochemistry of CBD

Cannabidiol (CBD) possesses two primary ultraviolet absorption bands:

Primary absorption maximum: ~207 – 212 nm (Far-UV / UV-C)
Secondary absorption band: ~270 – 280 nm (Mid-UV / UV-B border)

1. UV-C Light (200–280 nm): Cannabielsoin (CBE) formation

Because CBD’s dominant absorption peak lies in the UV-C region, short-wave ultraviolet radiation

supplies sufficient energy (>425 kJ/mol) to rupture single bonds:

Intramolecular photo-cyclization: UV-C excitation of the resorcinol ring drives an
intramolecular addition between the C1 phenolic hydroxyl and the isolated cyclohexenyl double

bond, synthesizing Cannabielsoin (CBE) and methoxy-CBE adducts. CBD does *not* cyclize to
THC under UV-C.

Homolytic radical polymerization: UV-C directly cleaves phenolic O-H bonds, generating free

phenoxyl radicals that rapidly polymerize into insoluble, dark brown resins.

2. UV-B Light (280–315 nm): HU-331 and “Pink CBD”

UV-B overlaps with CBD’s secondary aromatic absorption band (~280 nm):

Conversion to HU-331 (Cannabidiol-Quinone): UV-B photons excite the resorcinol ring into an

excited singlet state, followed by intersystem crossing to a triplet state. This excited species reacts
with ground-state triplet oxygen (O2) to generate reactive superoxide radicals ($_2^{-}$),

converting the dihydroxybenzene ring into a p-quinone:

CBD (Colorless Resorcinol) + UV-B + O2 ──► HU-331 (CBD-Quinone) + Chromophoric 

Artifacts

The “Pink Oil” phenomenon: Trace formation of HU-331 and related hydroxy-quinones
produces an intense pink or purple hue in CBD isolates and clear distillates stored in transparent

glass bottles exposed to daylight.

3. UV-A Light (315–400 nm) and singlet oxygen attacks

Pure CBD is virtually transparent to UV-A light and remains photochemically stable in pure solution.
However, when botanical extracts contain trace photosensitizers (such as residual chlorophyll a/b,

pheophytin, or riboflavin):

1. The sensitizer absorbs UV-A photons, transitioning to an excited triplet state.
2. It transfers its excitation energy directly to ground-state triplet oxygen ($^3_2$), generating highly

reactive Singlet Oxygen ($^1_2$).
3. Singlet oxygen attacks the isolated cyclohexene double bond via an Alder-Ene reaction, forming

allylic hydroperoxides that decompose into hydroxylated epoxy-cannabinoids.

4. Visible light photoredox conversion to THC

Under ambient visible light (400–700 nm), pure CBD is inert. However, modern synthetic

photochemistry utilizes visible light photoredox catalysts:
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Catalysts: Ruthenium or iridium polypyridyl complexes (e.g., $[_3]^{2+}$, $[_3)_2()]^+$) or

organic dyes (Eosin Y).
Single-Electron Transfer (SET): Irradiating the reaction mixture with blue LEDs (~450 nm)

photo-excites the catalyst, which abstracts a single electron from CBD to generate a transient
radical cation.

Neutral cyclization: The radical intermediate lowers the activation barrier for intramolecular

attack by the phenolic oxygen, driving cyclization into Δ9-THC and Δ8-THC at room temperature
under completely neutral conditions without requiring strong liquid acids.

Hazardous photochemical breakdown of solvents and acids

Reagent containers exposed to sunlight or UV lamps undergo hazardous chemical transformations:

1. Ether photo-oxidation (Explosive peroxides)

Solvents containing ether linkages—including diethyl ether, tetrahydrofuran (THF), and 1,4-

dioxane—absorb ultraviolet light in the presence of air to form shock-sensitive organic
hydroperoxides (ROOH).
When peroxide-contaminated ether solutions are concentrated on a rotary evaporator, peroxides

concentrate in the boiling flask, posing severe explosion hazards. Ethers must be stabilized with
butylated hydroxytoluene (BHT) and stored in amber glass under nitrogen.

2. Chlorinated solvent photolysis (Phosgene generation)

Chloroform ($_3$) and dichloromethane ($_2_2$) undergo UV-C homolytic cleavage to generate

chlorine radicals ($^$).

In the presence of atmospheric oxygen, chloroform decomposes into phosgene gas ($_2$) and
hydrochloric acid:

2 CHCl3 + O2 ──(hν)──► 2 COCl2↑ (Phosgene) + 2 HCl↑

Phosgene is a deadly pulmonary warfare agent that reacts with lung moisture, causing fatal

pulmonary edema. Chloroform must be stabilized with ethanol or amylene and stored dark.

3. Mineral acid photolysis

Nitric acid (HNO3): Highly light-sensitive. UV photons trigger decomposition:

4 HNO3 ──(hν)──► 4 NO2↑ + 2 H2O + O2↑

Released nitrogen dioxide ($_2$) gas dissolves back into the acid, imparting a characteristic

yellow or brown coloration and releasing toxic nitrogen oxide fumes.
Hydroiodic acid (HI): Photolyzes into elemental iodine ($_2$), turning red-brown.

4. Photo-Acid Generators (PAGs)

Synthetic photolithography and modern organic chemistry utilize stable onium salts (such as

triphenylsulfonium triflate).
These molecules are completely inert in darkness; upon exposure to a UV pulse, they photolyze

instantly to release ultra-strong superacids (e.g., trifluoromethanesulfonic acid, $_3_3$), allowing
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light-switched acid catalysis without manual reagent addition.

See also: Antioxidants and Cannabinoid Stability · Cannabinoid Isomerization · Modified Cannabinoids
Matrix · Universal Reaction Templates in Cannabinoid Chemistry · Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Cannabinoid Quinones and Novel Derivatives

Cannabinoid Quinones and Novel Derivatives examines the chemical synthesis, anti-neoplastic
pharmacology, and neuroprotective activity of quinoid cannabinoids. Oxidizing the aromatic resorcinol

core of phytocannabinoids into 1,4-benzoquinone architectures radically transforms their
pharmacological profile—abolishing central CB1 psychotropic activity while unlocking potent catalytic

inhibition of DNA topoisomerase IIα and selective activation of PPARγ.

This article details the discovery of HU-331 by Raphael Mechoulam, related cannabinoid quinones (HU-
336, HU-345), aminoquinone derivatives (VCE-003.2), synthetic Diels-Alder cycloadditions,

cannabinoid-adjacent natural quinones (thymoquinone), and analytical N,O-TMS silylation.

Quinone formation and the oxidation shift

Quinones are oxidized derivatives of aromatic compounds characterized by a conjugated cyclic dione

system:

     [ Cannabinol / Cannabidiol (Resorcinol Ring) ]

                           │

                           ▼  Oxidation (Alkaline O2 / Metal Catalysis)

              [ 1,4-Benzoquinone Core ]

                           │

      ┌────────────────────┴────────────────────┐

      ▼                                         ▼

[ Topoisomerase IIα Inhibition ] [ PPARγ Activation ] (Antineoplastic

/ Non-Cardiotoxic) (Neuroprotection / Anti-Fibrotic) 

When cannabidiol (CBD) or related cannabinoids undergo one-electron or two-electron phenolic
oxidations, the resorcinol ring converts into a p-benzoquinone:

Loss of classical cannabinoid psychoactivity: Quinones cannot bind productively into the
orthosteric pocket of the CB1 receptor, completely eliminating intoxication, sedation, or cognitive
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disruption.

Emergence of new molecular targets: The electron-deficient quinone ring functions as a
Michael acceptor and redox-active pharmacophore, engaging nuclear receptors and catalytic

enzymes.

Cannabinoid quinone monographs

1. HU-331 (Cannabidiol-Quinone)

Discovered and synthesized in the laboratory of Raphael Mechoulam at the Hebrew University of
Jerusalem:

Synthesis: Prepared by oxidizing pure CBD isolate in an alkaline ethanol solution (KOH) in the

presence of atmospheric oxygen, or catalytically using Fremy’s salt (potassium nitrosodisulfonate)
or silver oxide (Ag2O):

CBD + O2 ──(KOH / EtOH)──► HU-331 (1,4-Benzoquinone Derivative)

Mechanism of Action: HU-331 exhibits extraordinary, selective cytotoxic activity against human

cancer cell lines (colorectal, lung, glioblastoma) at low micromolar concentrations.
Topoisomerase IIα Catalytic Inhibition:

Classical anthracycline chemotherapy drugs (such as doxorubicin or etoposide) act as

“topoisomerase poisons,” generating double-strand DNA breaks that lead to severe
cardiotoxicity, congestive heart failure, and secondary leukemias.

HU-331 operates through an entirely distinct mechanism: it acts as a pure catalytic
inhibitor of topoisomerase IIα, blocking the enzyme’s ATP hydrolysis without causing

DNA cleavage.

In preclinical oncology models, HU-331 demonstrated potent anti-tumor efficacy without
producing the cumulative myocardial toxicity characteristic of standard anthracyclines.

2. HU-336 and HU-345

HU-336 (6-Hydroxy-Δ8-THC Quinone): Synthesized by oxidizing 6-hydroxy-Δ8-THC.

Displays powerful anti-angiogenic properties, inhibiting vascular endothelial growth factor
(VEGF) and blocking tumor neovascularization in glioblastoma models.

HU-345 (Cannabinol-Quinone): An oxidized derivative of cannabinol (CBN) possessing

pronounced anti-proliferative and anti-inflammatory activity.

3. VCE-003 and VCE-003.2 (Cannabigerol Aminoquinones)

To enhance stability and target neurodegenerative diseases, medicinal chemists synthesized
aminoquinone derivatives of cannabigerol (CBG):

VCE-003.2 (EHP-101): An aminoquinone derivative formed by coupling an ethylamine group to
the quinone ring of CBG.

Receptor Dynamics: VCE-003.2 acts as a potent, non-psychotropic agonist at PPARγ
(peroxisome proliferator-activated receptor gamma) and the peripheral CB2 receptor.
Therapeutic Profile: Demonstrates remarkable neuroprotective efficacy in preclinical models of

Huntington’s disease, Amyotrophic Lateral Sclerosis (ALS), and Multiple Sclerosis (MS). It
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preserves striatal neurons, suppresses microglial neuroinflammation, and stimulates endogenous

neural progenitor cell migration without psychotropic side effects.

Synthetic potential: novel cannabinoid-adjacent frameworks

The electron-deficient, conjugated double bonds of cannabinoid quinones make them versatile synthetic
building blocks:

1. Diels-Alder cycloadditions

Cannabinoid 1,4-quinones act as potent dienophiles.

Reacting a cannabinoid quinone with conjugated dienes (such as cyclopentadiene, isoprene, or

myrcene) yields complex tetracyclic and pentacyclic phenanthrenoid frameworks.
This allows the rapid construction of rigid, novel polycyclic architectures that explore uncharted

regions of the neuroreceptor chemical space.

2. Michael additions and thiol scavenging

Quinones undergo facile nucleophilic 1,4-addition (Michael addition) with sulfur nucleophiles.
Intracellularly, quinones can react with the free sulfhydryl group of reduced glutathione (GSH) or

specific cysteine residues on target proteins (such as the Keap1 sensor protein, activating the

cytoprotective Nrf2-ARE antioxidant pathway).

Cannabinoid-adjacent natural quinones: Thymoquinone

Thymoquinone: The primary bioactive quinone constituent of black seed oil (Nigella sativa).
Endocannabinoid Cross-Talk: While not a dibenzopyran, thymoquinone interacts directly with

cannabinoid signaling, acting as an indirect modulator of CB2 receptors and demonstrating

synergistic anti-inflammatory activity when co-administered with phytocannabinoids.
Nrf2 Activation: Triggers nuclear translocation of Nrf2, inducing phase II detoxification enzymes

(heme oxygenase-1 [HO-1], superoxide dismutase [SOD], catalase), mirroring the protective
cellular responses elicited by botanical polyphenols.

Analytical chemistry: N,O-TMS derivatization

Because cannabinoid quinones, catechols, and hydroxy-cannabinoids possess polar, reactive functional
groups (hydroxyls, enols, carboxylic acids), analyzing them via Gas Chromatography–Mass

Spectrometry (GC-MS) requires chemical derivatization:

Silylating Reagents: Reagents such as BSTFA (N,O-bis(trimethylsilyl)trifluoroacetamide) and

BSA (N,O-bis(trimethylsilyl)acetamide) react with active protic hydrogens.

N,O-TMS Derivatization: Replaces active hydrogens on phenolic -OH, enolic, and amino groups
with a non-polar, bulky trimethylsilyl (-Si(CH3)3 / TMS) group:

R-OH + BSTFA ──► R-O-TMS + CF3CONH-TMS

Silylation prevents thermal decomposition in the GC injection port, sharply reduces column peak

tailing, and provides diagnostic mass spectral fragmentation patterns (such as the characteristic
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$[M-15]^+$ loss of a methyl radical from the TMS adduct).

See also: Modified Cannabinoids Matrix · Structure-Activity Relationships in Psychopharmacology ·
Universal Reaction Templates in Cannabinoid Chemistry · Antioxidants and Cannabinoid Stability ·

Cannabinoid Photochemistry and Degradation · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Catecholamines Transporters and Monoamine
Reuptake

Catecholamines, Transporters, and Monoamine Reuptake provides an exhaustive chemical and

pharmacological reference on the mammalian catecholamine cascade, trace amine systems, monoamine

transporters (SERT, DAT, NET), and the neurochemical mechanisms governing the spectrum from
restful sleep to stimulant-induced psychotic wakefulness.

The Catecholamine Biosynthetic Cascade

The catecholamines are bio-active amines characterized by a central benzene ring bearing two adjacent

hydroxyl groups (a catechol nucleus at positions 3 and 4) attached to an ethylamine side chain:

[ L-Phenylalanine ] (Essential Amino Acid)

       │  (Phenylalanine Hydroxylase / PAH)

       ▼

[ L-Tyrosine ] ──────────────────────────────────────────► [ Thyroid Hormones: T3 & T4 ]

       │  (Tyrosine Hydroxylase / TH — Rate-Limiting Step)     (Iodinated Tyrosine Dimers)

       ▼

[ L-DOPA (L-3,4-Dihydroxyphenylalanine) ]

       │  (Aromatic L-Amino Acid Decarboxylase / AADC)

       ▼

[ Dopamine (3,4-Dihydroxyphenethylamine) ] ──► [ Motivation, Salience, Motor Control (D1–D5) ]

       │  (Dopamine β-Hydroxylase / DBH — Inside Synaptic Vesicles)

       ▼

[ Norepinephrine (Noradrenaline) ] ──────────► [ Vigilance, Sympathetic Tone, Arousal (α/

β Adrenergic) ]
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       │  (Phenylethanolamine N-Methyltransferase / PNMT — Adrenal Medulla)

       ▼

[ Epinephrine (Adrenaline) ] ────────────────► [ Systemic Fight-or-Flight Hormone ]

Tyrosine as Master Precursor: Dietary L-tyrosine serves as the shared precursor for both the
entire catecholamine system and the thyroid hormones (Thyroxine/T4 and
Triiodothyronine/T3). In the thyroid gland, tyrosine residues on thyroglobulin are iodinated into
monoiodotyrosine (MIT) and diiodotyrosine (DIT) and coupled into metabolic regulators that

dictate basal cellular respiration throughout the body.

The Rate-Limiting Enzyme: Tyrosine hydroxylase (TH) requires tetrahydrobiopterin ($BH_4$),
molecular oxygen, and ferrous iron ($Fe^{2+}$) to convert tyrosine into L-DOPA. Because TH is

tightly regulated by end-product feedback inhibition, consuming dietary tyrosine does not cause
runaway dopamine spikes. In contrast, administering L-DOPA (found naturally in Mucuna

Pruriens) bypasses this rate-limiting checkpoint, directly inflating dopamine synthesis.

Trace Amines, Invertebrate Neurochemistry, and Natural
Ephedrines

Alongside the primary catecholamines exists a family of endogenous trace amines synthesized from the
same aromatic amino acids:

Molecule Chemical Structure
Primary Source /

System
Target

Receptor
Physiological

Function

Octopamine
4-

Hydroxyphenylethanolamine

Invertebrates

(Insects/Mollusks),

Citrus aurantium,
brewing

Arthropod
Octopamine

GPCRs;
Human

TAAR1

The “Arthropod

Adrenaline”—

mediates fight-or-
flight, sting

release, and
foraging in

bees/locusts;

metabolic trace
amine in humans.

Tyramine 4-Hydroxyphenethylamine

Fermented foods,
cheeses, aged

meats, human
tissues

TAAR1,

vesicular

displacement

Indirect

sympathomimetic;

triggers
norepinephrine

release; causes
hypertensive

crisis when MAO-

A is inhibited.

Synephrine 4-Hydroxy-$N$-
methylphenylethanolamine

Bitter Orange
(Citrus aurantium)

$_1$, $_3$
Adrenergic

Thermogenesis,
lipolysis, mild

cardiovascular
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Molecule Chemical Structure
Primary Source /

System
Target

Receptor
Physiological

Function

receptors,

TAAR1

stimulation

without crossing
the blood-brain

barrier.

$$-
Phenethylamine
(PEA)

Unsubstituted

Phenethylamine

Human brain,

cocoa, microbial

decarboxylation

TAAR1

(High

Affinity)

“The Endogenous

Amphetamine”—
potent trigger of

dopamine release;

metabolized in
minutes by MAO-

B.

Ephedrine
$$-Hydroxy-$$-

methylphenethylamine

Ephedra sinica

(Ma Huang)

Direct $$/$$

Adrenergic
agonist +

NET
releaser

Bronchodilation,

CNS stimulation,
classical botanical

bridge to synthetic
amphetamines.

1. Octopamine: The Insect Equivalent of Norepinephrine

In arthropods and mollusks (first discovered in the salivary glands of the octopus Octopus vulgaris

by Vittorio Erspamer in 1948), octopamine functions as the primary sympathetic
neurotransmitter, filling the exact physiological role that norepinephrine occupies in vertebrates.

In honeybees, octopamine surges during flower foraging, dancing communication, and hive

defense; in locusts, it drives the transition from solitary to aggressive swarming behavior.
In humans, octopamine is a trace amine synthesized by $$-hydroxylation of tyramine. It is found

in high concentrations in the peel of bitter orange (Citrus aurantium) and is produced as a natural
metabolic byproduct of yeast fermentation during brewing and winemaking. In mammals, it binds

the Trace Amine-Associated Receptor 1 (TAAR1), functioning as an endogenous rheostat that
downregulates excessive dopamine and glutamate firing.

2. Ephedrine: The Natural Plant-to-Amphetamine Bridge

Used in Traditional Chinese Medicine for over two millennia as Ma Huang, the shrub Ephedra

sinica produces the alkaloids $(-)$-ephedrine and $(+)$-pseudoephedrine.

Chemically, ephedrine is a $$-hydroxy derivative of methamphetamine:

Ephedrine: C6H5─CH(OH)─CH(CH3)─NH(CH3)  ──[ Reductive Dehydroxylation ]──►  

Methamphetamine: C6H5─CH2─CH(CH3)─NH(CH3)

The presence of the $$-hydroxyl group renders ephedrine more polar than methamphetamine,

substantially impairing its ability to cross the blood-brain barrier. Consequently, ephedrine exerts

powerful peripheral adrenergic effects (bronchodilation, vasoconstriction, cardiac stimulation)
with only mild central euphoria.

Chemically removing that single oxygen atom yields methamphetamine—a molecule that diffuses
instantly across the blood-brain barrier into the central nervous system.
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Transporters and the Reuptake Inhibitor Spectrum

Synaptic neurotransmission is terminated by high-affinity plasma membrane monoamine transporters

that pump extracellular transmitter back into the presynaptic terminal:

SERT (Serotonin Transporter, SLC6A4)

DAT (Dopamine Transporter, SLC6A3)

NET (Norepinephrine Transporter, SLC6A2)

Therapeutic and recreational substances modulate these transporters across a clear spectrum of

selectivity:

                [ THE REUPTAKE INHIBITOR HIERARCHY ]

                                 │

      ┌──────────────────────────┼──────────────────────────┐

      ▼                          ▼                          ▼

   [ SSRI ]                   [ SNRI ]                   [ SNDRI ]

(Selective Serotonin) (Serotonin-Norepinephrine) (Triple

Reuptake)

• Fluoxetine (Prozac)   • Venlafaxine (Effexor)     • Cocaine (Natural Tropane)

• Sertraline (Zoloft)   • Duloxetine (Cymbalta)     • Mazindol / Tesofensine

• Pure SERT blockade    • Dual SERT + NET           • Broad SERT + NET + DAT

1. SSRIs (Selective Serotonin Reuptake Inhibitors)

Compounds like fluoxetine and citalopram selectively bind the central substrate pocket of SERT,
physically occluding the channel.

This prevents serotonin clearance without altering dopamine or norepinephrine flux, stabilizing

mood and emotional reactivity while producing negligible acute psychomotor stimulation.

2. SNRIs (Serotonin-Norepinephrine Reuptake Inhibitors)

Molecules like venlafaxine, desvenlafaxine, and duloxetine inhibit both SERT and NET.
Elevating synaptic norepinephrine alongside serotonin introduces energizing, anti-fatigue, and

analgesic effects mediated by descending adrenergic pain-inhibition pathways in the spinal cord.

3. SNDRIs (Triple Reuptake Inhibitors / Cocaine)

Non-selective inhibitors that block all three monoamine transporters (SERT, NET, and DAT).
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Cocaine: An alkaloid extracted from the leaves of the Andean shrub Erythroxylum coca. Cocaine

is a classic SNDRI:
By blocking DAT, it prevents dopamine clearance in the nucleus accumbens, reinforcing

addictive reward loops.
By blocking NET, it drives sharp peripheral tachycardia, pupillary dilation, and

hypertension.

By blocking SERT, it enhances sensory salience.
Crucially, cocaine also blocks voltage-gated sodium channels ($Na_v$), conferring local

anesthetic properties and pro-arrhythmic cardiac toxicity independent of its transporter
action.

Reuptake Blockers vs. Substrate Releasing Agents

The central divide in psychostimulant pharmacology is the mechanical distinction between reuptake
blockers (cocaine, methylphenidate) and substrate releasing agents (amphetamine, methamphetamine,

MDMA):

 [ REUPTAKE BLOCKER (e.g. Cocaine) ]            [ SUBSTRATE RELEASER (e.g. Methamphetamine) ]

          Presynaptic Terminal                           Presynaptic Terminal

        ┌──────────────────────┐                       ┌──────────────────────┐

        │                      │                       │  Meth enters via DAT │

        │   [Vesicle Intact]   │                       │   [Vesicle Collapsed]│

        │   (Dopamine Stored)  │                       │   (VMAT2 Reversed)   │

        │                      │                       │  Dopamine in Cytosol │

        └──────────┬───────────┘                       └──────────┬───────────┘

                   │                                              │

          [DAT Blocked at Pore]                          [DAT Reversed / Efflux]

                   │                                              │

                   ▼                                              ▼

      Dopamine clearance stopped                      Massive dopamine forced out

       (Dependent on native firing)                    (Independent of action potentials)

1. Reuptake Blockers (Pore Occlusion)

Cocaine and methylphenidate (Ritalin) sit inside the extracellular-facing vestibule of DAT and

NET like a cork in a bottle.
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They do not cause dopamine release on their own; they merely ensure that when the presynaptic

neuron fires an action potential, the naturally exocytosed dopamine remains trapped in the
synaptic cleft for longer.

Because transmitter accumulation remains dependent on endogenous neuronal firing rates, the
ceiling of synaptic dopamine elevation is constrained.

2. Substrate Releasers (VMAT2 Collapse and Transporter Reversal)

Amphetamines (including methamphetamine and MDMA) act as pseudo-substrates:

1. Transporter Hijacking: Amphetamine is transported *into* the presynaptic cytoplasm by DAT

and NET.
2. VMAT2 Collapse: Once inside, amphetamine is a weak base that diffuses across vesicular

membranes into storage vesicles. It collapses the intra-vesicular proton gradient ($pH$) and
competitively inhibits the Vesicular Monoamine Transporter 2 (VMAT2).

3. Cytosolic Flooding: Deprived of the proton motive force required to trap monoamines, thousands

of dopamine molecules leak out of the ruptured vesicular stores into the presynaptic cytoplasm.
4. Transporter Phosphorylation and Reversal: Amphetamine activates intracellular protein kinase

C ($$) and CaMKII, phosphorylating DAT. This flips the transporter into an outward-facing
conformation: DAT runs in reverse, pumping massive floodgates of cytosolic dopamine backward

across the membrane into the synaptic cleft.

This dump occurs entirely independent of action potential firing, producing synaptic dopamine

concentrations up to 10-fold higher than those achieved by pure reuptake inhibitors.

Functional Monoamine Balance: Sleepiness vs. Psychotic
Wakefulness

Conscious experience and the sleep-wake continuum are governed by the dynamic equilibrium between
serotonergic, dopaminergic, and noradrenergic tone:

[ GABA / Adenosine / Melatonin ] ──► [ Sedation / NREM Sleep ]

               ▲

               │

[ Balanced 5-HT / DA / NE Tone ] ──► [ Relaxed Alertness / Focus ]

               │

               ▼

[ Elevated Norepinephrine ] ───────► [ Hyper-Adrenergic Tension / Insomnia ]

               │

               ▼

[ Excessive Dopamine + NE ] ───────► [ PSYCHOTIC WAKEFULNESS ]
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                                      • Aberrant salience & hyper-vigilance

                                      • Auditory hallucinations & paranoia

                                      • Delusional pattern recognition

1. Norepinephrine: The Vigilance Gate

Originating in the brainstem locus coeruleus, norepinephrine projects across the entire neuroaxis.

Moderate noradrenergic firing promotes sharp executive focus, working memory, and sustained
attention.

Excessive noradrenergic tone (hyper-adrenergic storm) floods cortical $_1$ and $_1$ receptors,
inducing physical restlessness, panic attacks, muscular tremors, tachycardia, and refractory

insomnia. The subject cannot enter sleep because the locus coeruleus refuses to quiet down.

2. Dopamine: The Salience Engine

Originating in the substantia nigra (motor control) and ventral tegmental area (VTA)
(mesolimbic reward/salience pathway).
Dopamine does not mediate raw pleasure; it assigns incentive salience—tagging sensory stimuli

with personal importance, urgency, and survival relevance.

3. Serotonin: The Impulse and Mood Stabilizer

Dampens impulsive reactivity, regulates hypothalamic body temperature setpoints, and
coordinates with the pineal gland to initiate sleep transitions via melatonin.

4. The Path to “Psychotic Wakefulness” (Stimulant Psychosis)

When high doses of substrate-releasing stimulants (methamphetamine, high-dose amphetamine) or

intensive SNDRIs (cocaine binges) are maintained over 48 to 72 hours without sleep, the brain

transitions from functional stimulation into psychotic wakefulness:

Mechanism of Aberrant Salience: Unchecked dopamine dumping into the striatum and

prefrontal cortex causes the brain to assign profound, urgent meaning to neutral stimuli. A passing
car, an ambiguous whisper, or a flickering shadow is tagged with extreme personal significance.

The Paranoia Feedback Loop: Noradrenergic hyper-arousal elevates fear and autonomic panic,
leading the cognitive prefrontal cortex to rationalize the ungrounded salience by constructing

elaborate persecution narratives (gang-stalking, surveillance, conspiracies).

Sensory De-filtering: Sleep deprivation depletes adenosine clearance, while cortical $D_2$
receptor over-activation bypasses thalamic sensory gating. Unfiltered neural noise breaks into

conscious awareness as auditory hallucinations (whispers, radio static, running water voices) and
peripheral visual illusions (“shadow people”).

Resolution: Pure dopamine $D_2$ receptor antagonists (antipsychotics such as haloperidol or

olanzapine) paired with GABAergic sedative hypnotics (benzodiazepines) break the psychotic
circuit by shutting down dopamine signaling and forcing the restorative sleep required to clear

synaptic monoamines.
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See also: Structure-Activity Relationships in Psychopharmacology · The Tryptamine Family and

Endogenous Neurochemistry · David E Nichols, Entactogen Pharmacology, and Receptor Mapping ·
Ecstasy Pill Forensics and Historical Adulteration Trends · Shulgin Ten Essential Amphetamines and

Metabolic Chemistry · Molar Stoichiometry, Powder Density, and Tolerance Kinetics · Mucuna Pruriens
· Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Chemistry and Your Brain

1. Chemistry and Your Brain

“Chemistry and Your Brain”** is a 2016 neuropharmacology primer by **marsresident**

— an introduction to how the brain works electrochemically and to the receptor systems and

neuropeptides that public brain-health advice usually skips over58. On the Church-of-
Neuroscience shelf it is the shelf’s **neurochemistry reference**, feeding from The Church
of Neuroscience and Biohacking and complementing the mechanism articles Neurogenesis,

Neuroprotectants and Synaptogenesis and Building Brains.

This is a **neutral, educational** reference to the neurochemistry and to a set of named research

compounds. It is deliberately **reference-only**: it names what the source names and what each

targets, but it states **no doses and no stacks** and is **not** a protocol (see § Not medical advice).

Summary

The primer builds up the brain from its parts — **neurons**, their branching **dendrites**, the
**synapses** where dendrites meet, and the **neuropeptides** that carry signals — and stresses that

the whole process is **electrochemical**. From there it surveys neuropeptide biology (including the

**gut–brain axis**), glial cells, the major **receptor systems** (serotonergic, cholinergic,
GABAergic), the concept of **esterase inhibition**, and finally a **catalogue of nootropic and

neuroactive compounds**, each linked to research on what it targets59.

Neurons, neuropeptides, and the gut–brain axis

The post frames brain function as electricity that is itself a function of chemistry: signalling molecules

called **neuropeptides** drive emotion and, together with neurons/dendrites/synapses, form memories

and thought60. A striking point is that neuropeptides are found **outside the brain too**, in the **gut–

brain axis** — so that “gut feelings” have a literal biological basis61. The source gathers research on
neuropeptides as drug targets and on peptide chemistry (β- and γ-peptides, peptidomimetics, and specific

systems such as somatostatin/SRIF, angiotensin, and endothelin).

Glial cells
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As in Building Brains, the primer highlights **glia** — from the Greek for “glue” — once dismissed as

structural filler and now recognized as active participants in brain function (the “other brain”), including
a role in neuropeptide signalling. It gathers research on glia, GDNF, and the two glial types

**oligodendrocytes and astrocytes**62.

Receptor systems and esterase inhibition

The primer introduces the major receptor families as the levers of brain chemistry:

- **Serotonin (5-HT) receptors** — the best known; the post notes that **5-HTP**, a close precursor

of serotonin, acts on this system63. - **Cholinergic receptors** (affected by nicotine) and **GABA
receptors** (affected by benzodiazepines) as two other major systems. - **Esterase inhibition** — the
idea that certain enzymes (“esterases”) break down signalling molecules before they reach receptors, so

inhibiting them lets more signal through. (Acetylcholinesterase inhibition is the mechanism behind
several of the compounds below.)

A reference catalogue of named compounds

The bulk of the post is a list of neuroactive compounds, each with links to research on its target. The
Library reproduces this as a **reference index of names and targets only** — what each is and which

system it engages — and **omits any dose, stack, or regimen** (the source itself gives research
citations rather than doses; none are added here). The compounds named include: **melatonin**

(sleep/tryptamine), **piracetam** and **phenylpiracetam** (racetam nootropics), **choline** and

**alpha-GPC** (cholinergic precursors), **galantamine** (an acetylcholinesterase inhibitor),
**triacetyluridine**, **phenylalanine**, **phenibut** (a GABA-B agent), **noopept**, **PRL-8-

53**, and the botanicals **Synaptolepis kirkii** and **ubulawu**64. Several of these are traditional
herbs treated elsewhere in the Library’s ethnobotany material; several are research chemicals with real
risks (phenibut, in particular, carries dependence and withdrawal hazards).

Where this sits in the corpus

This is the **neurochemistry reference** node of the Church-of-Neuroscience shelf. Read it with
Building Brains (glial cells) and Neurogenesis, Neuroprotectants and Synaptogenesis (receptor/plasticity

mechanism); its nootropics thread continues the “Nootropics” topic named in The Church of
Neuroscience and Biohacking, and Piracetam links it to the Cold-War pharmacology history in Brain

Balance.

Not medical advice

This article is an educational neurochemistry reference. It is **not medical advice**, **not a diagnosis

or prescription**, and **not a dosing protocol or supplement stack**. The named compounds are listed
for understanding of what they target, without any amount, schedule, or combination. Some (phenibut,

galantamine) carry real risks including dependence or interactions. Nothing here should be self-

administered. Consult a qualified clinician.
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Sources

65 66 67 68 69 70 71

Coverage

This article faithfully captures the substance of the 2016 marsresident post “Chemistry and Your Brain”

— the electrochemical picture of neurons/dendrites/synapses/neuropeptides, the gut-brain axis, peptide
chemistry and neuropeptide drug targets, glial cells, the serotonergic/cholinergic/GABAergic receptor

systems and esterase inhibition, and the catalogue of named nootropic/neuroactive compounds. Per the
task’s reference-only discipline, the compound list is preserved as names-and-targets with NO dosing,

stacks, or regimens added (the source gives research citations, not doses); risky compounds are flagged.
The original’s many PubMed/PMC links are anchored to stable encyclopedic sources. Neutral,

education-only, with a not-medical-advice footer.

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Colloidal Metals Electrochemistry and Nanoparticles

Colloidal Metals, Electrochemistry, and Nanoparticles examines the physical chemistry of
electrochemical metal nanoparticle generation, Faraday’s laws of electrolysis, the crucial distinctions

between ionic and colloidal states, and the severe medical risks of improvised production. It also
connects electrochemistry to organic electrosynthesis and green botanical nanoparticle stabilization.

While popular lore often suggests creating colloidal silver at home using household batteries, wire, and

silver coins, the underlying physical chemistry reveals strict electrical, purity, and phase boundaries that
dictate particle size, stability, and toxicological safety.

The electrochemistry of colloidal metal synthesis

Colloidal metals—most notably silver ($Ag$) and gold ($Au$)—are liquid suspensions of sub-

microscopic metallic clusters ($1100$) suspended within a dielectric fluid (typically pure water). They

are generated electrochemically through low-voltage aqueous electrolysis:

                [ Anode (+) : Pure Silver / Gold ] ──► M⁰ ──► M⁺ + e⁻  (Oxidation)

                                                                │

                                                                ▼  Aqueous Migration

                [ Cathode (-) : Inert Electrode  ] ──► 2 H2O + 2e⁻ ──► H2↑ + 2 OH⁻ (Reduction)

                                                                │
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                                                                ▼

                [ Controlled Reduction & Nucleation ] ───────► M⁰ Nanoparticle Core

1. Electrode redox mechanics

Anode Oxidation (+): At the positive electrode, electrical potential strips electrons from the
metallic lattice, releasing zero-valent silver atoms into the liquid as positively charged silver

cations:

Ag⁰ (Solid Metal) ──► Ag⁺ (Aqueous Ion) + e⁻

Cathode Reduction (-): At the negative electrode, electrons reduce water molecules, evolving

flammable hydrogen gas ($H_2$) and producing alkaline hydroxide ions ($OH^-$):

2 H2O + 2 e⁻ ──► H2↑ + 2 OH⁻

Secondary Nucleation: As silver cations migrate through the solution, a fraction is reduced back

into zero-valent atoms ($Ag^0$). When multiple neutral atoms collide, they nucleate into metallic
clusters that grow into suspended nanoparticles.

2. Faraday’s laws of electrolysis

The total theoretical mass of metal ($m$) liberated from an electrode is strictly proportional to the total

electric charge ($Q$) passed through the circuit, as defined by Faraday’s first law:

m = (I · t · M) / (F · z)

where $I$ is electrical current in amperes, $t$ is time in seconds, $M$ is molar mass ($107.87$ for

silver), $F$ is the Faraday constant ($96,485$), and $z$ is the valence number ($1$ for $Ag^+$).

Physical parameters: Voltage, Current, and Particle Size

The quality, stability, and particle size distribution of colloidal suspensions depend on electrical
parameters:

Parameter Mechanism Low setting High / Uncontrolled setting

Current
(mA)

Governs ion
liberation rate

1–2 mA (Constant
current): Slow, steady ion
release; yields tiny, uniform

nanoparticles (5–15 nm).

Unregulated (>20 mA): Rapid

ion dumping; triggers
agglomeration into giant particles

(>100 nm) and grey sludge.

Voltage (V)

Establishes

overpotential
to overcome

water
resistance

12–30 V DC: Controlled
electron transfer without

excessive thermal bubbling

or arcing.

High voltage (>48 V): Plasma
arcing, thermal convective

turbulence, coarse polydisperse

particle sizes.

Water
Conductivity

Dictates initial

resistance and

Pure Distilled (<1 µS/cm):
Very high resistance

Tap / Mineral Water: Low

resistance; causes instant
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Parameter Mechanism Low setting High / Uncontrolled setting

current flow initially; prevents instant
runaway current spikes.

uncontrolled current surge and
mineral precipitation.

Why constant-current regulation is mandatory

When electrolysis begins in pure distilled water, electrical resistance is exceptionally high, and current

flow is nearly zero. As silver ions are released, the water’s electrical conductivity steadily rises:

If a simple, unregulated DC voltage source (such as three 9-volt batteries wired in series) is used,

current automatically climbs as conductivity rises.
This exponential current surge floods the solution with ions faster than they can nucleate cleanly,

resulting in particle agglomeration (particles clumping together into large micro-particles) and

precipitation out of solution.
Professional synthesis utilizes a constant-current limiting circuit that automatically dials down

the voltage as water conductivity rises, capping current at $1.02.0$ throughout the entire run.

Contamination hazards: Coins, Sterling Silver, and Salt

The most dangerous errors in amateur colloidal preparation involve using impure metals or adding

conductive salts:

1. The hazard of silver coins and sterling silver (.925)

Historical silver coins (such as pre-1965 U.S. dimes, quarters, or half-dollars) and sterling silver
jewelry are **alloys, not pure silver**.

Sterling silver contains 92.5% silver and 7.5% copper, often with trace contaminants of nickel,
zinc, and lead.

During electrolysis, copper and nickel are oxidized into solution alongside silver:

Cu⁰ ──► Cu²⁺ + 2e⁻   (Toxic Blue-Green Copper Ions)

Ni⁰ ──► Ni²⁺ + 2e⁻   (Allergenic / Toxic Nickel Ions)

Ingesting copper- or nickel-contaminated solutions causes acute heavy metal poisoning,
gastrointestinal ulceration, and renal toxicity. Safe colloidal preparation requires certified **.9999

(99.99% pure) fine silver** or gold bullion wire.

2. The salt additive trap (Silver Chloride formation)

Inexperienced operators frequently add a pinch of table salt ($NaCl$) or baking soda to distilled

water to “speed up” the slow initial current.
Dissolved sodium chloride supplies an abundance of chloride ions ($Cl^-$). As soon as silver ions

($Ag^+$) leave the anode, they react instantly with chloride:

Ag⁺ (aq) + Cl⁻ (aq) ──► AgCl↓ (Insoluble Silver Chloride)

Silver chloride is a heavy, milky-white insoluble chemical salt with an extremely low solubility

product ($K_{sp} ^{-10}$). It is **not colloidal silver**. Ingesting silver chloride precipitates
coarse silver salt crystals in deep internal tissues, drastically accelerating systemic toxicity.
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Colloidal vs. Ionic silver: The Tyndall Effect

Ionic Silver (Clear): Consists of individual dissolved silver cations ($Ag^+$) bonded to water

hydration spheres. The solution is completely transparent and colorless, as ions are far too small to
scatter visible light.

Colloidal Silver (Yellow to Amber): Consists of metallic, zero-valent silver nanoparticles

($Ag^0$). Nanoparticles exhibit a distinct physical phenomenon known as Localized Surface
Plasmon Resonance (LSPR), selectively absorbing blue wavelengths (~400–420 nm) and

transmitting a pale yellow or amber hue.
The Tyndall Effect: Shining a red laser pointer through a true colloidal suspension reveals a

visible, glowing beam of light scattered by the suspended nanoparticles. A pure ionic solution or

pure water shows no beam.

Toxicology: Argyria and clinical reality

1. Argyria (Permanent Tissue Silver Deposition)

When ionic or colloidal silver is chronically ingested, silver ions enter systemic circulation and
bind to serum proteins (predominantly albumin).

The silver deposits into the dermis of the skin, the nail beds, the conjunctiva of the eyes, and
internal organs.

Photoreduction: When skin is exposed to solar ultraviolet radiation, sunlight photoreduces the

deposited silver ions into metallic, elemental silver nanoparticles—the identical photochemical
process that develops photographic film:

Ag⁺ (Tissue Deposited) + UV Light ──► Ag⁰ (Dark Metallic Particles in Dermis)

This produces **argyria**—a permanent, medically irreversible slate-gray or blue discoloration

of the skin. Once deposited, silver cannot be chelated or removed.

2. Clinical and regulatory status

In 1999, the U.S. Food and Drug Administration (FDA) issued a definitive final rule stating that
over-the-counter colloidal silver products are not recognized as safe or effective for treating any

disease, as silver possesses zero essential biological function in human physiology.

Electrochemistry in organic synthesis (Electrosynthesis)

Beyond colloidal metals, electrochemistry provides clean, reagent-free pathways across organic and

cannabinoid chemistry:

                [ ORGANIC ELECTROSYNTHESIS ]

                             │

    ┌────────────────────────┴────────────────────────┐

    ▼                                                 ▼
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[ Anodic Oxidation ] [ Cathodic Reduction ]

• Generates radical cations                   • Generates radical anions

• Kolbe Decarboxylation                       • Birch-type Hydrogenations

• Green alternative to metal oxidants         • Substitutes for chemical hydrides

Green chemistry: In traditional organic synthesis, oxidizing or reducing a molecule requires
stoichiometric chemical reagents (such as chromium trioxide, potassium ferricyanide, or lithium

aluminum hydride) that generate toxic heavy metal waste streams.
Electrochemical redox: In electrosynthesis, the electrode replaces the chemical reagent. Tuning

the electrical potential ($E_{cell}$) controls the exact energy of electron transfer, permitting

selective Single-Electron Transfer (SET) to oxidize or reduce specific functional groups without
hazardous byproducts.

Green synthesis: Botanical polyphenol capping

In modern nanomedicine, metal nanoparticles are synthesized using natural botanical extracts rather than
synthetic chemical surfactants:

Plant extracts rich in polyphenols—such as green tea (EGCG), rosemary (carnosic acid), turmeric
(curcumin), and cinnamon (cinnamaldehyde)—act simultaneously as **reducing agents** and

**capping agents**.
The phenolic hydroxyl groups donate electrons to reduce $Ag^+$ or $Au^{3+}$ into metallic

cores, while the aromatic rings adsorb onto the nanoparticle surface, creating a steric repulsive

barrier that prevents particle agglomeration and stabilizes the colloid indefinitely.

See also: Rasa Shastra and Ancient Indian Nanochemistry · Chelated Minerals · Universal Reaction

Templates in Cannabinoid Chemistry · Cannabinoid Photochemistry and Degradation · Antioxidants and
Cannabinoid Stability · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Colorimetric Reagents and Presumptive Chemical
Testing

Colorimetric Reagents and Presumptive Chemical Testing provides an exhaustive technical and

practical reference on chemical spot-testing reagents, organic chromophore reaction mechanisms, multi-
reagent diagnostic matrices, and the critical forensic limitations of presumptive assays.
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In harm reduction and analytical toxicology, colorimetric reagents represent the primary line of defense

for verifying chemical identity and detecting hazardous substitutions. However, because reagents are
presumptive rather than confirmatory, understanding their underlying chemical mechanisms, cross-

reactivities, and the deadly hazard of “adulterant masking” is essential to preventing fatal false
negatives.

The chemistry of colorimetric reagents

Colorimetric spot tests rely on concentrated acids, Lewis acid oxidants, and aromatic aldehydes that
react with specific functional groups to generate highly conjugated, resonance-stabilized dye cations

(chromophores) that absorb visible light:

                [ UNKNOWN CHEMICAL SAMPLE (~1 mg) ]

                                 │

        ┌────────────────────────┼────────────────────────┐

        ▼                        ▼                        ▼

[ Strong Acid + Aldehyde ] [ Transition Metal Redox ] [

Amine-Selective Chromogens ]

• Marquis (H2SO4 + HCHO)     • Mandelin (Vanadium V)      • Simon's (Secondary Amines)

• Ehrlich (DMAB + HCl)       • Froehde (Molybdenum VI)    • Robadope (Primary Amines)

• Forms conjugated quinoid   • Multi-valence transition   • Sodium nitroprusside dye

1. Marquis Reagent (Sulfuric acid and Formaldehyde)

Composition: 100 parts concentrated sulfuric acid ($9598\\H_2SO_4$) to 1 part aqueous

formaldehyde ($37\\HCHO$).
Reaction Mechanism:

1. Concentrated sulfuric acid acts as a powerful dehydrating agent and Brønsted acid, protonating the

sample and generating transient, resonance-stabilized carbenium ions.
2. Formaldehyde acts as a bifunctional electrophile, undergoing electrophilic aromatic substitution

across the electron-rich aromatic rings of two distinct substrate molecules.
3. Dehydration and oxidation bridge the two aromatic cores via a methane carbon, forming highly

conjugated **diarylmethane and triarylmethane quinoid cations**.

4. The extended $$-electron orbital delocalization lowers the excitation energy threshold, absorbing
visible wavelengths and transmitting intense characteristic colors:

Methylenedioxy compounds (MDMA, MDA): Rapidly form dark purple/black carbocation
dimers.
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Unsubstituted amphetamines: Form orange-to-brown quinoid bridges.

Phenethylamines with alkoxy groups (2C-B): Form vivid yellow-to-green conjugated dyes.

2. Mecke Reagent (Selenious acid in Sulfuric acid)

Composition: $0.251.0\ (H_2SeO_3)$ dissolved in concentrated $H_2SO_4$.
Mechanism: Selenium(IV) serves as a selective oxidant for electron-rich catechol and dioxolane

rings, forming colored organo-selenium quinonoid complexes.
Highly effective for verifying MDMA (flashes green, rapidly turning deep dark blue) and

distinguishing phenethylamines from opiates.

3. Mandelin Reagent (Ammonium Metavanadate in Sulfuric acid)

Composition: $0.51.0\ (NH_4VO_3)$ dissolved in concentrated $H_2SO_4$.

Mechanism: Vanadium(V) is an intensely reactive transition metal oxidant. Substrate electron
donation reduces yellow $V^{5+}$ sequentially through blue $V^{4+}$ ($VO^{2+}$) to green

$V^{3+}$.
Diagnostic Role: Excellent for screening ketamine (orange-red transition) and detecting highly

toxic ring-substituted adulterants such as **PMA and PMMA** (which turn slowly brown-red
with Mandelin while showing zero initial color change on Marquis).

4. Froehde Reagent (Molybdic acid in Sulfuric acid)

Composition: Sodium molybdate or ammonium molybdate ($0.5\$) dissolved in hot concentrated

$H_2SO_4$.

Mechanism: Reduction of hexavalent molybdenum ($Mo^{6+}$, colorless/pale yellow) to lower

valence molybdenum blue complexes ($Mo{5+}/Mo{4+}$).
Valuable for confirming benzofurans (6-APB, 5-APB) and differentiating morphine from synthetic

opioids.

5. Liebermann Reagent (Potassium Nitrite in Sulfuric acid)

Composition: $10\ (KNO_2)$ dissolved in concentrated $H_2SO_4$.
Mechanism: Generates active nitrosonium cations ($NO^+$) that drive electrophilic $C$-

nitrosation across phenolic aromatic rings (the classical Liebermann dye reaction), forming
indophenol-like colored chromophores.

6. Simon’s Reagent: The Secondary Amine Diagnostic

Composition: Two-part reagent:

Simon’s A: $2\ [Na_2Fe(CN)_5NO]$ in $20\ (CH_3CHO)$.

Simon’s B: $2\ (Na_2CO_3)$ alkaline buffer solution.
The Secondary Amine Selectivity:

1. The secondary amine (such as the $N$-methyl group of MDMA or methamphetamine) reacts with
acetaldehyde to form an uncharged enamine intermediate.

2. In the presence of alkaline sodium carbonate, the enamine attacks the nitrosyl ligand of sodium

nitroprusside.
3. This generates an intense, unmistakable cobalt blue Simon’s complex.

melek.salon · hathor.live · wiki.soapbox.community — 104



Primary Amine Inactivity: Primary amines (such as amphetamine, MDA, and 6-APB) cannot

form the required enamine structure and produce **zero reaction (remains completely
clear/colorless)**.

7. Robadope Reagent: The Primary Amine Diagnostic

Composition: Identical to Simon’s, but replaces acetaldehyde with acetone.

The Primary Amine Selectivity: Reacts specifically with **primary amines** to generate an
intense cherry-red / pink complex, while producing zero color change with secondary or tertiary

amines.

8. Ehrlich Reagent ($p$-DMAB in Acidified Alcohol)

Composition: $12\p$ in concentrated hydrochloric acid ($HCl$) and ethanol.

The Indole Specificity:

1. DMAB is an electrophilic aromatic aldehyde. In concentrated acid, the aldehyde carbonyl is

protonated, forming a resonance-stabilized electrophilic carbocation.
2. This carbocation specifically attacks the highly nucleophilic **2-position of the pyrrole ring in

indoles** (such as LSD, psilocin, and DMT).
3. A second indole molecule couples to the intermediate, followed by dehydration, forming an

intensely colored, resonance-stabilized bis-indolyl dye that turns **vivid violet/purple**.

The Phenethylamine Trap: Phenethylamines, cathinones, and NBOMes lack an indole nucleus
and produce **zero color change**, making Ehrlich the premier screening test to ensure blotters

do not contain 25I-NBOMe.

9. Hofmann Reagent ($p$-DMACA in Acidified Alcohol)

Composition: $p$-dimethylaminocinnamaldehyde in acidified ethanol.
Featuring an extended conjugated vinyl bridge, Hofmann reacts with indoles and ergolines to

produce rapid, distinct blue and green chromophores, allowing analytical differentiation between

DMT and 5-MeO-DMT.

Master colorimetric reaction matrix

The following matrix standardizes published forensic reference observations across the core reagent
suite:

Substance Class Substance Marquis Mecke Mandelin Simon’s Robadope E

Entactogen
(Secondary Amine)

MDMA
Dark

Purple
→ Black

Green →

Dark
Blue

Dark

Purple →
Black

Cobalt
Blue

No
Reaction

No
Re

Entactogen
(Primary Amine)

MDA
Dark

Purple

→ Black

Dark

Blue

Dark

Purple →

Black

No

Reaction

Cherry
Red

No

Re

Benzofuran
(Primary Amine)

6-APB / 5-APB Purple
→ Black

Dark
Purple /

Purple →
Brown

No
Reaction

Cherry
Red

No
Re
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Substance Class Substance Marquis Mecke Mandelin Simon’s Robadope E

Brown

Stimulant (Primary
Amine)

Amphetamine
Orange
→

Brown

No
Reaction

Greenish
Brown

No
Reaction

Cherry
Red

No
Re

Stimulant
(Secondary Amine)

Methamphetamine
Orange

→
Brown

No

Reaction

Greenish

Brown

Cobalt
Blue

No

Reaction

No

Re

Psychedelic
Phenethylamine

2C-B
Yellow
→ Dark

Green

Yellowish

Brown

Green →

Brown

No

Reaction

No

Reaction

No

Re

High-Potency
Phenethylamine

25I-NBOMe
Brown /
Orange

Brown /

Dark
Green

Dark
Green

No
Reaction

No
Reaction

No
Re
(C

Classic Ergoloid LSD
Olive /

Black

(Slow)

Olive

(Slow)

No

Reaction

No

Reaction

No

Reaction

Vi
Vi
Pu

Tryptamine
Psilocybin /
Psilocin

Yellow
→

Orange

Greenish
Black

Green →
Grey

No
Reaction

No
Reaction

Vi
Pu

Tryptamine DMT
Orange

→
Brown

Green →

Yellow

Orange

→ Green

No

Reaction

No

Reaction

Vi
Pu

Arylcyclohexylamine Ketene / Ketamine
No

Reaction

No

Reaction

Orange
→

Reddish

No

Reaction

No

Reaction

No

Re

Synthetic Opioid Fentanyl
Light
Orange

(Faint)

No
Reaction

Light
Orange

No
Reaction

No
Reaction

No
Re

Toxic Adulterant PMA / PMMA
No
Reaction
(0–30s)

No

Reaction

Brownish
Red

Varies Varies
No

Re

The multi-reagent diagnostic decision tree

Relying on a single colorimetric test (such as testing MDMA exclusively with Marquis) creates
catastrophic diagnostic vulnerabilities. Forensic protocols require pairing reagents in structured

sequences:

                [ UNKNOWN POWDER CLAIMED AS "MDMA" ]

                                  │
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                                  ▼

                     [ Step 1: MARQUIS REAGENT ]

                                  │

        ┌─────────────────────────┴─────────────────────────┐

        ▼                                                   ▼

[ Turns Black / Purple ] [ No Reaction / Orange / Yellow ]

• Confirms MDMA/MDA/MDEA class                      • FAKE / CUT: Speed, Cathinone, or PMA

                                  │

                                  ▼

                     [ Step 2: SIMON'S REAGENT ]

                                  │

        ┌─────────────────────────┴─────────────────────────┐

        ▼                                                   ▼

[ Turns COBALT BLUE ] [ NO COLOR REACTION ]

• Secondary Amine: MDMA                             • Primary Amine: MDA or 6-APB

                                                    • Run Robadope to confirm primary amine

Differentiating LSD from 25I-NBOMe:
Cut a tiny corner of the blotter tab onto a white ceramic spot plate.

Add one drop of Ehrlich reagent.
A true ergoline (LSD, 1P-LSD) turns deep purple within 5 to 30 minutes. If the droplet

remains completely clear after 30 minutes, the blotter is not an indole and must be rejected
as an unreactive phenethylamine (such as 25I-NBOMe or a DOx compound).

Forensic limitations: The “Masking” hazard

The most dangerous pitfall in presumptive reagent testing is the physical phenomenon known as
“adulterant masking” (or the “darkest color wins” rule):
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                [ COMPLEX MIXTURE: 90% MDMA + 10% FENTANYL ]

                                     │

                                     ▼  Add Marquis Reagent

       ┌─────────────────────────────┴─────────────────────────────┐

       ▼                                                           ▼

[ MDMA Reaction: INTENSE BLACK ] [ Fentanyl Reaction: FAINT ORANGE

]

(Dominates visual optical field)                   (Completely swallowed & invisible)

                                     │

                                     ▼

            [ FATAL FALSE NEGATIVE: User Believes Sample Is Pure MDMA ]

1. Why “Darkest Color Wins”

Reagents do not perform chemical chromatography; they react with all compounds simultaneously
in the same liquid droplet.

If a sample contains a high concentration of a compound that generates a dark, opaque pigment

(such as MDMA turning pitch black on Marquis), this intense chromophore physically
overwhelms and masks lighter, more subtle colors produced by trace adulterants (such as the faint

orange of fentanyl, the yellow of methamphetamine, or the clear profile of ketamine).
The Life-Safety Warning: Reagent tests **cannot verify purity**, and a positive reaction for

MDMA does **not** prove the absence of deadly microgram adulterants. Reagents must be

paired with dedicated lateral flow **Fentanyl Test Strips (FTS)** where the entire sample is
dissolved in water to ensure trace synthetic opioids are detected.

2. Reagent shelf life and storage kinetics

Hygroscopic Degradation: Concentrated sulfuric acid is intensely hygroscopic, actively

absorbing moisture from ambient air every time a dropper bottle is uncapped. As water content
exceeds 5–10%, the Brønsted acidity drops below the threshold required to form carbenium dyes,

resulting in sluggish or absent reactions.

Formaldehyde Polymerization: In Marquis reagent, formaldehyde naturally polymerizes into
insoluble white paraformaldehyde flakes over 6 to 12 months, depleting the active electrophile.

Storage Standards: Reagents should be stored in dark, amber glass dropper bottles inside an
airtight chemical container with silica gel desiccants, ideally under refrigeration ($4$), and

replaced every 12 months.

3. Testing safety and acid neutralization
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Reagent drops consist of nearly 98% concentrated sulfuric acid and fuming hydrochloric acid.

Testing should be conducted exclusively on glazed white ceramic spot plates or glass surfaces—
never on paper, cardboard, or plastic, which acid immediately scorches.

Keep a prepared slurry of **sodium bicarbonate (baking soda, $NaHCO_3$)** adjacent to the
testing station. Neutralize every acid drop with baking soda until bubbling ($CO_2$ evolution)

ceases before washing residues down the drain.

See also: Molar Stoichiometry, Powder Density, and Tolerance Kinetics · David E Nichols, Entactogen
Pharmacology, and Receptor Mapping · Cannabis Harm Reduction · Isomers, the Analogue Act, and

Forensic Chemistry · Cannabinoid Chromatography and Genomics · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

David E Nichols Entactogen Pharmacology and
Receptor Mapping

David E. Nichols, Entactogen Pharmacology, and Receptor Mapping examines the academic

medicinal chemistry of psychedelics and entactogens established by Dr. David E. Nichols, the
comparative pharmacology of MDMA vs. 6-APB (benzofurans), the severe cardiac valvulopathy

hazard mediated by the serotonin $5_{2B}$ receptor, and the molecular docking models that bridge

synthetic phenethylamines with natural botanical allylbenzenes in the Oilahuasca framework.

While Alexander Shulgin operated primarily through clandestine bench exploration and qualitative

human self-bioassays, David E. Nichols at Purdue University established the rigorous academic
foundation of psychedelic science, synthesizing novel tool compounds, resolving stereospecific receptor

structures, and identifying the cellular signaling pathways of altered states.

The academic legacy of David E. Nichols

As Professor Emeritus of Medicinal Chemistry and Molecular Pharmacology at Purdue University,

Dr. David E. Nichols spent over four decades systematically mapping how psychoactive molecules dock

into G-protein coupled receptors:

                [ DAVID E. NICHOLS RESEARCH LINEAGE ]

                                  │

        ┌─────────────────────────┼─────────────────────────┐

        ▼                         ▼                         ▼

[ Coining “Entactogen” ] [ Novel Ligand Families ] [ High-Resolution

Modeling ]
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• Separated MDMA from     • APBs (6-APB, 5-APB)      • 5-HT2A G-protein vs β-arrestin

  classic hallucinogens   • NBOMes (25I-NBOMe)       • 5-HT2B valvular cardiotoxicity

• "Touching within"       • Rigid conformers (TCB-2) • Homology & crystallographic docking

1. Coining the term “Entactogen”

In the 1980s, when MDMA was mislabeled as a classic “hallucinogen,” Nichols and psychologist Ralph
Metzner recognized that methylenedioxymethamphetamine lacked the visual distortion, perceptual

dissolution, and cognitive disorganization of LSD or mescaline. Nichols coined the pharmacological
designation “entactogen” (derived from the Greek and Latin for “producing a touching within”),

categorizing compounds whose primary subjective hallmark is emotional openness, empathy, reduced
fear response, and enhanced social bonding.

2. Landmark chemical discoveries

The Benzofurans (APBs): Nichols synthesized 6-APB, 5-APB, 5-APDB, and 6-APDB,

bioisosterically substituting the labile methylenedioxy ring of MDMA/MDA with an aromatic

benzofuran or dihydrobenzofuran ring.
The NBOMe Family: Nichols discovered that adding a 2-methoxybenzyl (NBOMe) group to the

primary amine of 2C phenethylamines (such as 2C-I) dramatically increased affinity for the
$5_{2A}$ receptor from micromolar down to sub-nanomolar / picomolar affinities, creating

powerful chemical probes (e.g. 25I-NBOMe) to map receptor activation states.

Rigid Conformation Probes: Synthesized cyclized, stereorigid molecules (such as TCB-2) to
determine the exact 3-dimensional torsional angles required for phenethylamines to activate

serotonin receptors.

Comparative pharmacology: MDMA vs. 6-APB

The comparison between MDMA and Nichols’ 6-APB represents a classic study in structural

bioisosterism and divergence in transporter vs. receptor activation:

Pharmacological
Parameter

MDMA (3,4-
methylenedioxymethamphetamine)

6-APB (6-(2-
aminopropyl)benzofuran)

Chemical Core
1,3-Benzodioxole (two oxygens, non-
aromatic ring)

Benzofuran (single oxygen, fully
aromatic furan ring)

Amine
Structure

Secondary amine ($N$-methylated) Primary amine (unsubstituted)

Transporter
Reversal
(Efflux)

SERT >>> DAT > NET (Massive selective

serotonin release)

SERT > DAT ≈ NET (Balanced

dopamine and serotonin release)

Direct $5_{2A}$
Agonism

Negligible (Acts almost purely through
monoamine release)

Potent direct partial agonist
(Induces vivid visuals &
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Pharmacological
Parameter

MDMA (3,4-
methylenedioxymethamphetamine)

6-APB (6-(2-
aminopropyl)benzofuran)

psychedelic headspace)

$5_{2B}$
Receptor
Affinity

Weak ($K_i $); active metabolite MDA is

potent ($K_i $)

High-affinity, potent full agonist
($K_i 10$)

Duration of
Action

3 to 5 hours 8 to 12 hours

Hepatic
Metabolism

CYP2D6 auto-inhibition (Methylenedioxy

carbene complex)

Aromatic hydroxylation & furan
ring cleavage; no CYP2D6

suicide block

1. Transporter dynamics: Entactogen vs. Psychedelic-Entactogen

MDMA functions primarily as a **transporter-reversing substrate**. It binds presynaptic
Serotonin Transporters (SERT) and VMAT2, driving massive outward dumping of endogenous

serotonin into the synapse. Its direct binding to serotonin receptors is negligible.
6-APB is a hybrid: it reverses monoamine transporters like MDMA, but also possesses **high

direct intrinsic efficacy at the $5_{2A}$ receptor**. As a result, 6-APB produces the warm

empathy and prosocial tactile enhancement of MDMA combined with rich geometric visuals,
altered time perception, and open-eye drift characteristic of classic psychedelics.

2. Pharmacokinetics: The CYP2D6 auto-inhibition mechanism

When MDMA is metabolized in the liver, CYP2D6 cleaves the methylenedioxy ring, generating a

transient, highly reactive carbene intermediate. This carbene binds covalently to the iron heme
core of CYP2D6, forming a quasi-irreversible **Metabolic Intermediate Complex (MIC)**.

This results in mechanism-based suicide auto-inhibition: MDMA destroys the very enzyme
responsible for clearing it. When users redose, clearance slows drastically, causing non-linear

blood accumulation and elevated neurotoxicity.

Because 6-APB possesses a stable, aromatic benzofuran ring, it cannot form a methylenedioxy
carbene complex, avoiding CYP2D6 auto-inhibition and maintaining predictable, long-duration

elimination kinetics.

The $5_{2B}$ cardiac valvulopathy hazard

The most dangerous toxicological finding documented by David Nichols’ laboratory regarding

benzofurans and chronic entactogen use involves the serotonin $5_{2B}$ receptor:

                [ POTENT 5-HT2B AGONIST (e.g. 6-APB / MDA) ]

                                     │

                                     ▼

            [ Heart Valve Leaflet Fibroblasts (Mitogenic CaSR/Gq) ]
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                                     │

                                     ▼

            [ Phosphorylation of Src, Erk1/2, & TGF-β1 Release ]

                                     │

                                     ▼

            [ Proliferation of Interstitial Valve Fibroblasts ]

                                     │

                                     ▼

            [ Myxoid Valve Thickening & Leaflet Retraction ]

                                     │

                                     ▼

            [ CATASTROPHIC VALVULAR REGURGITATION & HEART FAILURE ]

The Fen-Phen Precedent: In the late 1990s, the prescription diet drug combination “Fen-Phen”

(fenfluramine and phentermine) was abruptly pulled from the global market after thousands of
patients developed fatal cardiac valvulopathy. Subsequent research proved that fenfluramine’s

active metabolite, norfenfluramine, was a potent agonist at the $5_{2B}$ receptor.

The Mitogenic Mechanism: Unlike $5_{2A}$ (which regulates brain neuroplasticity), $5_{2B}$
receptors are densely expressed on human cardiac heart valve leaflets (aortic and mitral valves).

Agonist activation triggers intracellular $G_q$ and Src kinase cascades, stimulating heart
fibroblasts to divide uncontrollably.

The Benzofuran Hazard: David Nichols demonstrated that **6-APB, 5-APB, and the MDMA

metabolite MDA are exceptionally potent full agonists at the $5_{2B}$ receptor**.
While infrequent, single-session entactogen use carries low structural risk, frequent, chronic, or

repeated consumption of 6-APB or MDA causes progressive, irreversible fibroblastic thickening
of heart valves, leading to valvular regurgitation, pulmonary hypertension, and congestive heart

failure.

Expanding the Oilahuasca science: Allylbenzene-to-
Amphetamine mapping

David Nichols’ high-resolution molecular modeling of the $5_{2A}$ orthosteric binding pocket
provides the theoretical framework validating the chemical rationale behind the Oilahuasca
phenomenon:

1. Structural homology: Plant oils to synthetic drugs
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The volatile allylbenzenes abundant in culinary spices are the exact unaminated parent precursors to the

phenethylamines mapped by Nichols and Shulgin:

Natural Spice
Allylbenzene

Botanical
Source

In Vivo Amination Product
(Transamination)

Synthetic Amphetamine
Analogue

Safrole
Sassafras,
Nutmeg

3,4-
methylenedioxyamphetamine

MDA (Base of MDMA)

Myristicin
Nutmeg, Mace,
Parsley

3-methoxy-4,5-
methylenedioxyamphetamine

MMDA (Nichols / Shulgin
entactogen)

Elemicin
Nutmeg, Elemi,

Sassafras

3,4,5-

trimethoxyamphetamine

TMA (Mescaline-like

phenethylamine)

Methyl Eugenol
Clove, Nutmeg,

Basil
3,4-dimethoxyamphetamine DMA

2. Receptor docking and the binding pocket

In his 3D computational models of the $5_{2A}$ receptor:

Nichols mapped the binding pocket between Transmembrane Helices 3, 5, and 6 (TM3, TM5,

TM6).
The primary protonated amine of an entactogen or psychedelic forms an essential ionic salt bridge

with Asp3.32 on TM3.
The aromatic phenyl ring docks into a hydrophobic sandwich between Phe6.51 and Phe6.52 on

TM6.

Crucially, the oxygen or sulfur substituents at positions 3, 4, and 5 form precise hydrogen bonds
with Ser5.43 and Ser5.46 on TM5.

This molecular modeling confirms why allylbenzenes must be metabolized into specific amino-
alkaloid adducts (via the Oswald pathway or transamination) before they can elicit activity: the

raw allyl hydrocarbon lacks the critical basic nitrogen required to anchor into the Asp3.32 residue,

while the properly aminated metabolite fits the pocket perfectly.

See also: 69Ron and Oilahuasca Chemistry · Allylbenzene Metabolism, Oswald Pathway, and Mace ·

Shulgin Ten Essential Amphetamines and Metabolic Chemistry · The 2C Series and Extended
Phenethylamines · The Tryptamine Family and Endogenous Neurochemistry · Catecholamines,

Transporters, and Monoamine Reuptake · Structure-Activity Relationships in Psychopharmacology ·

PIHKAL and TIHKAL · Molar Stoichiometry, Powder Density, and Tolerance Kinetics · Stack
Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Dye Chemistry

1. Dye Chemistry
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Dye chemistry is the study of how molecules produce color and how that color is bound to a material. A

dye is a colored compound that is applied from solution and holds to a fiber, surface, or — as this
Library cares about especially — to the titanium-dioxide of a dye-sensitized solar cell. This article

covers why a molecule is colored at all (chromophores and auxochromes), the major dye classes by
structure and by how they are applied, mordants, the great natural dyes (including Tyrian purple, the

Phoenician royal color), the difference between dyes and pigments, and the special requirements of a

dye that must turn light into electricity. For the enzymes that make dyes and for the solar cell itself, see
Enzyme Powders, Color, and Dye-Sensitized Solar Cells; for how color is produced enzymatically in the

body and in the plant, see Enzyme Chemistry.

1. Why a Molecule Has Color

Visible light runs ~400 nm (violet) to ~700 nm (red). A dye absorbs certain wavelengths and we

see the complementary color of what is left — a dye that absorbs blue-green looks red.
Absorption happens when a photon lifts an electron from the molecule’s highest occupied orbital

(HOMO) to its lowest unoccupied orbital (LUMO). The size of that HOMO–LUMO gap sets
the color. A small gap absorbs long-wavelength (red) light; a large gap absorbs in the UV and the

compound looks colorless.

To shrink the gap into the visible, a molecule needs extended conjugation — alternating
single/double bonds (a delocalized π-system). The more conjugated the system, the longer the

wavelength absorbed. This is the whole secret of dye design.

2. Chromophores and Auxochromes (Witt’s theory, 1876)

A chromophore is the unsaturated, light-absorbing group that sits in the conjugated system. The

classic chromophores: the azo group (–N=N–), the carbonyl (C=O, as in anthraquinone), nitro (–
NO₂) and nitroso (–N=O), azomethine (C=N), quinoid rings, and the big ring systems of the

porphyrins/phthalocyanines. No chromophore, no color.
An auxochrome is a substituent that does not make color by itself but deepens and intensifies
the chromophore’s absorption and gives the dye affinity and water-solubility: –OH, –NH₂, –NR₂
(electron donors) and –SO₃H, –COOH (which also add solubility and a handle for binding). A
donor on one end and an acceptor on the other make a “push–pull” dye with strong, deep color.

Vocabulary: a bathochromic shift moves absorption toward red (deeper color); hypsochromic
toward blue; hyperchromic/hypochromic change the intensity.

3. Dye Classes by Chromophore (structure)

Azo dyes (–N=N– joining aromatic rings): by far the largest class (~60–70% of all dyes), cheap,
and span the whole spectrum. Mono-, dis-, tris-, and polyazo by the number of azo links.

Anthraquinone dyes: the carbonyl-on-fused-rings chromophore — the second most important
class, prized for brilliant, lightfast blues/reds (madder’s alizarin, cochineal’s carminic acid are

natural anthraquinones).

Indigoid / vat: indigo and its relatives — the denim blue; Tyrian purple is 6,6′-dibromoindigo
(see §6).

Triarylmethane: brilliant, intense greens/violets/blues (malachite green, crystal violet) — but
generally poor lightfastness.
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Phthalocyanine: a large, flat, very stable ring usually chelating copper — the great industrial

blues and greens (and a candidate solar sensitizer).
Xanthene: fluorescein and the rhodamines — fluorescent.

Polymethine / cyanine: long conjugated chains, absorbing far into the red and infrared — the
dyes of photographic film and a natural fit as solar-cell sensitizers (§7).

Sulphur and nitro/nitroso dyes round out the cheaper end.

4. Dye Classes by Application (how they go on)

Acid dyes — anionic, bind protein/nylon fibers through salt links (wool, silk).

Basic (cationic) dyes — bind acrylics and, historically, silk; very bright.
Direct dyes — large planar molecules that adsorb onto cotton straight from a salt bath; cheap,

lower wash-fastness.

Disperse dyes — tiny, nearly insoluble dyes carried onto polyester.
Reactive dyes — form a covalent bond to cellulose (–OH) for excellent wash-fastness; the

modern cotton standard.
Vat dyes — insoluble; reduced to a soluble “leuco” form, soaked into the fiber, then re-
oxidized in air back to the insoluble color locked inside the fiber. Indigo is the archetype — this

redox step is why denim fades the way it does.
Sulphur dyes — cheap, dark cottons via a similar reduce-apply-oxidize cycle.

Mordant dyes — need a metal to hold (§5).

5. Mordants — Fixing Color With a Metal

A mordant is a metal salt (alum/aluminium, chrome, iron, tin, copper) applied before, with, or

after the dye. The metal ion forms a coordination complex bridging the dye molecule to the fiber,
both fixing it and often changing the shade — iron “saddens” (darkens/greys) a color, tin and

alum brighten it, chrome deepens it. One natural dye over several mordants yields a whole palette.
Mordanting is the key craft of natural dyeing.

6. The Great Natural Dyes (and the Phoenician thread)

Indigo (from woad and Indigofera) — the blue, a vat dye.
Madder → alizarin (an anthraquinone) — the classic red (“Turkey red” with an alum/oil

mordant).

Cochineal / kermes → carminic acid (anthraquinone) — crimson from insects.
Logwood → haematoxylin — blacks and purples with iron.

Weld, fustic, turmeric (curcumin), henna (lawsone), saffron — yellows and oranges.
Tyrian purple — 6,6′-dibromoindigo, extracted from Murex sea-snails by the Phoenicians of

Tyre and Carthage. It took thousands of snails for a few grams, making it worth more than its
weight in gold and reserving it for royalty — the original “royal purple.” It is the most storied dye

in history and sits directly on this project’s Punic / Phoenician line (the Sera / wax / J2a diaspora

thread).

7. Dyes That Make Electricity — The Solar Requirement
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A dye for a dye-sensitized solar cell has to do more than look colored; it has to inject an electron into
titanium dioxide, so it needs three things:

Broad, strong visible absorption — a good chromophore with extended conjugation

(anthocyanins, cyanines, porphyrins/phthalocyanines, Ru-polypyridyl dyes like N719).
Energy levels that line up — its excited-state (LUMO) energy must sit above the TiO₂

conduction band so the electron flows downhill into the semiconductor, and its ground state

(HOMO) must sit where the electrolyte can refill it. This matching is why many pretty natural
dyes make poor cells.

An anchoring group — usually a –COOH (carboxyl) or hydroxyl that chemically grips the TiO₂
surface so the electron can jump across. Natural anthocyanins carry hydroxyls that do this;

synthetic solar dyes are built with carboxyl anchors on purpose.

So dye chemistry and solar chemistry are one subject: pick the chromophore for the color and the light,
add the auxochrome/anchor for binding and energy-level tuning, and the same molecule that dyes a cloth

can power a cell.

8. Dyes vs. Pigments

A dye is soluble (or is solubilized during application) and binds to the substrate at the molecular

level.
A pigment is an insoluble solid, ground into fine particles and dispersed in a binder (paint, ink,

plastic). The same chromophore (e.g. phthalocyanine) can serve as a dye or, as an insoluble
salt/complex, as a pigment.

9. Safety and Harm Reduction

Some azo dyes can be reduced (in the gut or environment) to aromatic amines, several of which
are carcinogenic — the reason certain azo dyes are banned in textiles and food; prefer tested,

compliant dyes for anything skin- or food-contacting.
Mordant metals — chromium (especially Cr(VI)), copper, and tin salts — are toxic and an

environmental hazard; handle with gloves/ventilation and never pour spent chrome mordant down

the drain. Alum and iron are the gentler mordants.
Vat/sulphur reduction uses strong reducing agents and alkali (sodium dithionite, lye) — caustic;

ventilate and protect skin and eyes.

See also

Enzyme Powders, Color, and Dye-Sensitized Solar Cells

Enzyme Chemistry
Caffeine Extraction — caffeine copigments anthocyanin solar dyes

Sources

ScienceDirect (chromophore overview), IntechOpen “Structure and Properties of Dyes and
Pigments,” and university dye-chemistry notes — Witt’s 1876 chromophore/auxochrome theory,
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HOMO–LUMO/conjugation basis of color, dye classes by chromophore and by application,

mordanting.
Standard references on natural dyes and Tyrian purple (6,6′-dibromoindigo; Murex; Phoenician

Tyre/Carthage).
DSSC literature (see the Dye-Sensitized Solar Cells article) — sensitizer requirements:

absorption, energy-level alignment with TiO₂, and carboxyl anchoring.

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Ecstasy Pill Forensics and Historical Adulteration
Trends

Ecstasy Pill Forensics and Historical Adulteration Trends chronicles the epidemiological, chemical,
and forensic evolution of pressed “Ecstasy” tablets and crystalline “Molly” from the pre-ban 1980s

Texas club culture to modern European high-potency super-pills and North American counterfeit
markets.

Drawing on decades of forensic mass-spectrometry data from organizations like DanceSafe,
EcstasyData / DrugsData, and Erowid, this article deconstructs the persistent urban myths of street pill

“bases” (such as the “heroin-based” pill fallacy), maps the precursor-driven shifts into piperazines and

synthetic cathinones, and details the contemporary threats of methamphetamine substitution and lethal
fentanyl cross-contamination.

The timeline of market composition

The chemical contents of ecstasy have always been dictated by precursor availability, legislative
crackdowns, and underground profit margins:

 [ Late 1970s – 1985 ] ──► LEGAL ERA: Open distribution in

Texas bars (“Empathy” ──► “Ecstasy”)

                                 │

[ 1990s – Early 2000s ] ──► RAVE BOOM: Classic safrole MDMA /

“Heroin-cut” myth / PMA “Death” pills

                                 │

[ 2004 – 2009 ] ──► PRECURSOR FAMINE: Global safrole clampdown ──►

The PIPERAZINE wave (BZP / TFMPP)
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                                 │

[ 2009 – 2016 ] ──► NPS & CATHINONE ERA: “Molly” crystals

replaced by Methylone (bk-MDMA) & Mephedrone

                                 │

[ 2016 – Present ] ──► THE BIFURCATION:

                            • Europe: PMK-Glycidate "Super-Pills" (200–300+ mg pure MDMA)

                            • North America: Widespread Methamphetamine substitution & Fentanyl hazard

The pre-ban Texas era (Late 1970s – 1985)

Before the U.S. Drug Enforcement Administration emergency-scheduled MDMA into Schedule I on

July 1, 1985, the compound was legal and unclassified under federal law:

From Therapy to Nightclubs: In 1977, Alexander Shulgin introduced MDMA to psychologist

Leo Zeff (“The Secret Chief”), who trained hundreds of therapists nationwide to use the

empathogenic compound in clinical psychotherapy.
The Texas Commercial Explosion:

In the early 1980s, former seminary student Michael Clegg established the “Texas Group,”
rebranding the substance from its clinical working name “Empathy” to “Ecstasy” for mass

consumer appeal.

Texas—specifically Dallas, Austin, and Houston—became the open global capital of
ecstasy distribution.

Pills were sold openly over the bar at high-profile nightclubs, most famously the Starck
Club in Dallas (designed by Philippe Starck and co-owned by Blake Woodall), where

MDMA was openly dispensed on bar menus and charged to credit cards alongside

champagne.
Tablets were distributed through convenience stores, college bars, and via toll-free 1-800

telephone numbers delivering directly to hotel rooms.
During this era, Alexander Shulgin and other academic researchers visited Texas to observe

the spontaneous social adoption of a pure, unadulterated entactogen before prohibition took
effect.

The classic rave era (1990s – Early 2000s): Myth vs. Forensic
Reality
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As rave culture expanded globally, clandestine production moved underground, giving birth to pervasive

street folklore regarding pill “bases”:

1. The “Heroin-Based” vs. “Speed-Based” urban myth

The Folklore: Ravers classified pills by subjective sensation, claiming that energizing pills were
“speed-based,” visual pills were “mescaline-based,” and heavy, sedated, “couch-lock” rolls with

intense eye-wiggles were “heroin-based.”
The Forensic Reality (GC-MS Testing):

Over more than two decades of laboratory GC-MS analysis conducted by organizations like

DanceSafe and EcstasyData (DrugsData), heroin was essentially never detected in ecstasy
pills.

Economic and Pharmacokinetic Reasons: Heroin has very poor oral bioavailability (~30%),
is significantly more expensive per kilogram than MDMA or amphetamines, and makes

zero economic sense as an adulterant.

What Actually Caused the “Heroin Roll”:

1. Pure High-Dose MDMA: At doses exceeding 120–150 mg, MDMA induces profound postural

relaxation, heavy limb lethargy, and ocular nystagmus (involuntary eye fluttering) driven by
potent $5_{1A}$ receptor activation and hypothalamic oxytocin surges.

2. MDA: Possesses stronger direct $5_{2A}$ hallucinogenic activity and heavier somatic muscle
load than MDMA.

3. Sedating Adulterants: True adulteration in sedating pills typically consisted of inexpensive

dissociatives—predominantly **DXM (dextromethorphan)** or trace ketamine.

The Reality of “Speed-Based” Pills: Unlike heroin, methamphetamine and amphetamine were

common adulterants, added alongside caffeine and ephedrine to stretch supplies and impart
intense physical wakefulness.

2. The lethal PMA and PMMA threat

In the late 1990s and early 2000s, underground chemists unable to source safrole used anethole

(from anise oil) to synthesize para-methoxyamphetamine (PMA) and para-
methoxymethamphetamine (PMMA), pressing them into pills bearing logos like “Mitsubishi”
or “Crown”.

The Fatal Mechanism: PMA is a potent serotonin-releasing agent *and* an irreversible MAO-A
inhibitor. Crucially, PMA has a very slow onset (up to 1–2 hours). Users assuming their pill was

weak or bunk took two or three more tablets.

Once the compound took effect, the combined monoamine release and MAO-A blockade triggered
malignant hyperthermia (body temperatures exceeding 42 °C / 108 °F), diffuse intravascular

coagulation, and multiple fatal poisonings globally.

The Piperazine Era (2004 – 2009): The Precursor Famine

In the mid-2000s, international regulatory task forces cracked down heavily on the global supply of

sassafras oil and safrole (the primary chemical precursor for synthesizing PMK/MDP2P), seizing
hundreds of tons of oil in Cambodia and China. With real MDMA virtually unavailable, clandestine

pressers flooded the market with industrial **piperazines**:
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                [ THE PIPERAZINE COMBINATION STRATEGY ]

                                  │

        ┌─────────────────────────┴─────────────────────────┐

        ▼                                                   ▼

[ BZP (1-Benzylpiperazine) ] [ TFMPP ]

• Selective Dopamine / Norepinephrine Releaser     • Non-selective Serotonin Agonist

• Pure physical CNS stimulation                    • Triggers 5-HT1A / 5-HT2A / 5-HT2C

• Zero empathy / High seizure risk                 • Mydriasis & perceptual changes

        │                                                   │

        └─────────────────────────┬─────────────────────────┘

                                  ▼

            [ "LEGAL ECSTASY" / CLANDESTINE PARTY PILLS ]

             • Attempted to mimic MDMA's dual DA / 5-HT release

             • Caused severe migraines, vomiting, insomnia, seizures

BZP + TFMPP Formulation: Neither compound alone felt like MDMA. Clandestine operators
combined BZP (which supplied dopamine/norepinephrine stimulation) with TFMPP (which

supplied serotonin agonism) to approximate the entactogenic profile.
Clinical Morbidity: Piperazines produced severe peripheral vasoconstriction, extreme

gastrointestinal distress, crushing post-use dysphoria, and high rates of grand mal seizures, driving

thousands of emergency room visits before being placed into emergency control.
mCPP (meta-Chlorophenylpiperazine): A metabolite of the antidepressant trazodone pressed

into ecstasy pills, notorious for causing intense panic attacks, somatic dysphoria, and acute
migraines.

The Novel Psychoactive Substance (NPS) & Cathinone Era (2009
– 2016)

When the dance community abandoned pressed pills in favor of crystalline powder branded as “Molly”
(believed to be pure unadulterated MDMA crystal), clandestine manufacturers responded by substituting
cheap synthetic cathinones and novel tryptamines:

1. Synthetic Cathinones (“Bath Salts”)
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Methylone (bk-MDMA / $$-keto-MDMA): Structurally identical to MDMA except for a ketone

oxygen at the $$-position. Methylone has a much shorter duration (1.5 to 2.5 hours), a higher
dopamine-to-serotonin ratio, and causes intense compulsive redosing (“fiending”). Throughout the

early 2010s, forensic testing revealed that over 70% of “Molly” analyzed in parts of the United
States was pure methylone.

Mephedrone (4-MMC / 4-methylmethcathinone): An intensely euphoric monoamine releaser

that swept the United Kingdom and Europe, producing empathy comparable to MDMA coupled
with severe cardiovascular strain.

Subsequent Waves: As specific cathinones were banned, underground chemists synthesized
endless analogues: ethylone, butylone, pentylone, and eutylone.

2. Novel Tryptamines in Pills: “Foxy Methoxy” and “Moxy”

In the early 2000s, substituted tryptamines developed by Alexander Shulgin were pressed into

ecstasy-style tablets:

5-MeO-DiPT (“Foxy Methoxy”): Characterized by strong tactile enhancement and
gastrointestinal turbulence; active at 6–12 mg.

5-MeO-MiPT (“Moxy”): A hybrid psychedelic-entactogen with potent monoamine
reuptake inhibition alongside $5_{2A}$ agonism; active at 4–8 mg.

The modern bifurcation (2016 – Present)

Today, the global ecstasy market has diverged into two radically different regional landscapes:

1. Europe: The PMK-Glycidate “Super-Pill” Problem

Around 2015, Dutch and Belgian clandestine chemists revolutionized industrial MDMA synthesis
by importing unregulated pre-precursors from China—specifically **PMK-glycidate (PMK ethyl

glycidate)**.
Synthesis yields soared, restoring real MDMA to over 95% of European seized tablets.

The Overdose Hazard: To compete in the market, pressers engaged in a potency arms race.

While a classic 1990s ecstasy pill contained 80 to 100 milligrams of MDMA, modern European
tablets (such as “Blue Punisher” or “Orange Tesla”) frequently contain 200 to 350+ milligrams of

pure MDMA.
A single tablet delivers 2.5 to 3.5 times the maximum recommended therapeutic dose, causing

acute serotonin toxicity, severe hyperthermia, hyponatremia, and fatal cerebral edema in
unsuspecting users.

2. North America: Methamphetamine substitution and Fentanyl hazard

In the United States and Canada, pressed ecstasy pills frequently contain zero MDMA, consisting

instead of pure **methamphetamine**, synthetic cathinones, or caffeine.

The Fentanyl Cross-Contamination Threat:
Unlike traditional adulterants that were chosen for pharmacological similarity, fentanyl

contamination is often accidental, caused by illicit tableting operations using the identical
automated rotary pill presses to stamp counterfeit oxycodone/Xanax pills and ecstasy

without decontamination.

Because fentanyl is lethal at the 2-milligram threshold ($2,000\$), microscopic cross-
contamination on a pill punch die is sufficient to render an ecstasy tablet fatal to an opioid-
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naive user.

Harm Reduction Standard:

1. Use **Marquis, Mecke, and Simon’s reagents** to confirm the presence of MDMA and rule out

methamphetamine/cathinone substitution.
2. Dissolve the entire pill in water and test with a **Fentanyl Test Strip (FTS)** before consumption

to detect trace cross-contamination.

See also: Colorimetric Reagents and Presumptive Chemical Testing · Molar Stoichiometry, Powder
Density, and Tolerance Kinetics · David E Nichols, Entactogen Pharmacology, and Receptor Mapping ·

The 2C Series and Extended Phenethylamines · Cannabis Harm Reduction · Shulgin Ten Essential
Amphetamines and Metabolic Chemistry · PIHKAL and TIHKAL · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Egyptian Wax Headcones

Egyptian Wax Headcones

Egyptian wax headcones were physical objects worn on the head, confirmed by archaeological

discoveries in 2019 72. For over a millennium, from approximately 3,550 to 2,000 years ago, cone-
shaped objects appeared on people’s heads in Egyptian art, including paintings, reliefs, and tomb

decorations 73. Prior to the 2019 discoveries, some scholars considered these depictions to be symbolic

representations, similar to halos in Christian iconography 74.

Depiction of a person wearing a headcone, as seen in ancient Egyptian art.

Depiction of a person wearing a headcone, as seen in ancient Egyptian art.

Archaeological Confirmation

In December 2019, the results of the discovery of two intact wax headcones were published in the

journal *Antiquity* 75. These headcones were found in 3,300-year-old burials at Amarna 76. The first
headcone was discovered in 2010 on the skull of a woman aged 20-29 (Individual 150), and a second

was found in 2015, both at Amarna 77.

Physical analysis of the discovered headcones indicated they were hollow shells, not solid unguents as

previously theorized 78. They measured approximately 3 inches tall and 4 inches wide 79. The interior

contained brown-black organic matter, possibly fabric 80.

Spectroscopic analysis, specifically Diffuse Reflectance Infrared Fourier Transform Spectroscopy

(DRIFTS), identified the primary constituent as biological wax, specifically beeswax, rather than fat or

incense 81. Characteristic peaks at 2850, 2920, and 2950 cm⁻¹ indicated CH group stretching vibrations,

and a peak at 1472 cm⁻¹ indicated hydrocarbon chains 82.

VKFRI Hypotheses and Framework
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Within the Van Kush Family Research Institute (VKFRI) framework, Egyptian wax headcones are

considered real physical objects used for specific purposes 83.

Function and Significance

VKFRI proposes that wax headcones were used for consciousness enhancement through controlled

melting 84. This function is connected to rebirth and fertility in the afterlife, interpreted as consciousness

preservation 85. Beeswax, the primary constituent, is considered by VKFRI to be a spiritual conductor,

bridging material and spiritual realms 8687. Ancient Egyptians reportedly believed beeswax to be a
powerful agent, capable of inflicting harm or change, and priests burned beeswax candles as offerings,

believing their light and purity carried spiritual meaning 88.

Mount Hermon Connection

VKFRI posits that Egyptian wax headcone technology connects to Mount Hermon, which is described

as an original consciousness interface center 8990. The Institute interprets the biblical phrase “the dew of
Hermon” from Psalm 133:3 as a direct reference to Egyptian wax headcone technology, where melting

wax flows down from the head, providing “life for evermore” or consciousness awakening 919293. This

“dew descending” is seen as a physical process matching the melting wax 94. Psalm 133 also compares
Hermon’s dew to oil poured on Aaron’s head, which VKFRI interprets as an “Oil + Dew = Dual

consciousness conductor system” 9596.

T Hieroglyph Reinterpretation

VKFRI proposes a reinterpretation of the Egyptian T hieroglyph, suggesting it represents wax,

specifically wax headcones, rather than bread 9798. This reinterpretation is considered by VKFRI to

reveal consciousness technology embedded in the Egyptian writing system 99.

Connection to Peseshet and Lotus Headbands

VKFRI draws a visual parallel between depictions of high-status Egyptian women, including medical
practitioners like Peseshet (fl. c. 2500 BCE), wearing lotus flowers hanging from headbands, and the

imagery of wax headcones 100. The blue water lily (Nymphaea caerulea) was sacred in Egyptian

medicine and contained psychoactive alkaloids 101.

Punic Wax and Related Technologies

VKFRI considers Egyptian headcone technology to be part of a broader network of wax-based

consciousness interface technologies, including Punic Wax and Kyphi incense 102. Punic Wax, identified
by VKFRI as saponified beeswax, is described as an ancient consciousness transmission technology that

bridges material and spiritual realms 103104. Within VKFRI’s linguistic framework, the Spanish word
“cera” (wax) is linked to “sera” (will be/future), leading to the interpretation of Punic Wax as “future

manifestation technology” 105.

Kyphi incense, also mentioned in relation to headcones, contained ingredients such as cinnamon,

cardamom, and myrrh 106. VKFRI proposes that allylbenzenes found in Kyphi relate to PIHKAL

compounds like myristicin and elemicin 107.
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Anti-Imperial Activation Pattern

VKFRI proposes that the rediscovery of Punic Wax, which is connected to Egyptian wax headcone

technology, follows an “Anti-Imperial Activation Pattern” 108. This pattern suggests that such

technologies are cyclically forgotten and rediscovered, activating during periods of imperial threat 109.
Examples cited by VKFRI include the rediscovery of Punic Wax by a German exile during the Nazi era,

Punic civilization’s resistance to Rome, and a 2020 rediscovery during a period of “consciousness

blocking” 110.

Sources

phoenician/phoenician/complete_punic_wax_synthesis.json

phoenician/phoenician/evidence_plain_sight_mediterranean_synthesis.json
phoenician/phoenician/phoenixian_synthesis.json

phoenician/phoenician/punic_consciousness_technology_manual.json
phoenician/phoenician/punic_wax_consciousness_synthesis.json

phoenician/phoenician/punic_wax_technology_synthesis.json

phoenician/phoenician/wadjet_theia_correction.json
phoenician/phoenician/wax_headcone_complete_research.json

phoenician/phoenician/wax_headcone_midwife_order_synthesis.json
consciousness

Coverage

The section on “VKFRI Hypotheses and Framework” is based primarily on VKFRI’s own research and
interpretations, as explicitly attributed within the text. The archaeological confirmation section is based

on a single source detailing the 2019 discovery.

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Enzyme Chemistry

1. Enzyme Chemistry

Enzyme chemistry is the connective tissue of this whole Library. An enzyme is a biological catalyst —

almost always a protein — that takes one molecule (the substrate) and turns it into another (the
product), fast and selectively, under body-temperature conditions. Every substance in this Library is on

one or both sides of some enzyme’s reaction: a plant builds a cannabinoid or an alkaloid with enzymes,
and your body takes that same molecule apart (or switches it on) with other enzymes. This article

teaches both directions at once — the anabolic / biosynthetic lens (how one thing *becomes* another,

“this or that”) and the metabolic lens (what is actually happening in your body when you take
something) — and it maps the specific transformations onto the articles that already cover them in

depth. For the quantitative side (Km, Vmax, Ki, competitive vs. non-competitive inhibition,
transporters) see Enzyme Inhibition Kinetics and Molecular Transporters.
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1. The Two Directions Every Enzyme Serves

Anabolism / biosynthesis (building up): small, cheap precursors are assembled into complex,

valuable molecules — a plant turning fatty-acid and sugar scraps into THCA, or a cell methylating
theobromine into caffeine. This is where “a synthesis that could be profitable” actually lives

legitimately: give a microbe or a cell the right enzymes and feedstock and it grows the product

(see §6, fermentation).
Catabolism / metabolism (breaking down or switching): the body transforms a molecule to use

it, activate it, or clear it — oxidizing caffeine, hydrolyzing acetylcholine, deaminating serotonin.
This is where dose, duration, interactions, and danger come from.

The same molecule is usually a product of one enzyme and a substrate of the next. Health,

potency, and toxicity are all questions of which enzyme wins the competition for a given
molecule — and that is something you can deliberately steer (§5).

2. The Cofactors That Power the Transformations

Most enzymes cannot act alone; they need a small-molecule cofactor that carries the group being
moved. Learn these five and most biochemistry becomes readable:

SAM (S-adenosylmethionine) — the universal methyl donor. Every “add a methyl group” step
runs on SAM: theobromine → caffeine, noradrenaline → adrenaline, the O-methylation of

catecholamines by COMT. SAM is regenerated through the folate/methionine cycle — which is
why L-Methylfolate and Choline Donors matter to methylation capacity.

PLP (pyridoxal-5′-phosphate, vitamin B6) — decarboxylation and transamination. Every

“remove the carboxyl, make the amine” step: L-DOPA → dopamine, 5-HTP → serotonin,
histidine → histamine.

BH4 (tetrahydrobiopterin) — aromatic hydroxylation. Tyrosine → L-DOPA and tryptophan →
5-HTP both need BH4.

NAD(P)H and FAD — the redox currency. Oxidations and reductions, including the

Cytochrome P450 System Inhibition and Induction monooxygenases (which also use O₂) and the
flavin of monoamine oxidase.

CoA / acyl-CoA and ATP — activation and acyl transfer. Hexanoyl-CoA and malonyl-CoA
feed the cannabinoid polyketide; acetyl-CoA + choline makes acetylcholine.

3. The Enzyme Classes, With Library Examples

Transferases (move a group): methyltransferases (SAM) make caffeine and adrenaline;
prenyltransferase builds the cannabinoid skeleton; ChAT transfers acetyl to choline.

Oxidoreductases (redox): CYP450 (Phase-I oxidation), monoamine oxidase (deaminates
serotonin/dopamine — see Monoamine Oxidase Inhibitors and Neurotransmitter Systems),

tyrosine/tryptophan hydroxylases, dopamine-β-hydroxylase.

Hydrolases (add water, cleave): acetylcholinesterase (Cholinergic Neurotransmission and
Cholinesterase Inhibition), salivary esterases, and FAAH, which ends the anandamide signal

(Endocannabinoid Chemistry and 2-AG Metabolism).
Lyases / decarboxylases (PLP): aromatic L-amino-acid decarboxylase makes dopamine and

serotonin from their precursors.
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Synthases / ligases (assemble): polyketide synthase + olivetolic-acid cyclase and the cannabinoid

synthases (THCA/CBDA/CBCA synthase); caffeine synthase.
Isomerases (rearrange): e.g. the geranyl/neryl-PP isomerase that feeds cannabinoid prenylation.

4. Worked Transformations — How One Thing Becomes Another

Each line is substrate → product (enzyme, cofactor), with the article that covers it in depth.

Theobromine → caffeine (caffeine synthase / N-methyltransferase, SAM). The whole purine

series — xanthosine → 7-methylxanthine → theobromine → caffeine — is one methyltransferase
after another. See Caffeine Extraction.

Hexanoyl-CoA + 3 malonyl-CoA → olivetolic acid → CBGA → THCA / CBDA / CBCA
(polyketide synthase + olivetolic-acid cyclase; then prenyltransferase; then the Δ⁹-THCA / CBDA

/ CBCA synthases). THCA and CBDA then become THC and CBD by non-enzymatic

decarboxylation (heat). This is the cannabinoid pathway, and the direct structural cousin of the
caffeine purine pathway.

L-Tyrosine → L-DOPA (tyrosine hydroxylase, BH4) → dopamine (AADC, PLP) →
noradrenaline (dopamine-β-hydroxylase) → adrenaline (PNMT, SAM). Velvet bean (Mucuna

pruriens) is a direct L-DOPA source that enters this chain. See Catecholamines Transporters and

Monoamine Reuptake.
L-Tryptophan → 5-HTP (tryptophan hydroxylase, BH4) → serotonin (AADC, PLP) →
melatonin (N-acetylation + SAM methylation). See Monoamine Oxidase Inhibitors and
Neurotransmitter Systems.

Choline + acetyl-CoA → acetylcholine (choline acetyltransferase); then acetylcholine →
choline + acetate (acetylcholinesterase). The whole on/off switch of the cholinergic synapse. See
Cholinergic Neurotransmission and Cholinesterase Inhibition and Choline Donors.

Codeine → morphine (CYP2D6, O-demethylation) — a prodrug bioactivation: the body’s
enzyme makes the active drug. See Cannabinoid and Tryptamine Prodrugs and Cytochrome P450

System Inhibition and Induction.

Folate → dihydrofolate → tetrahydrofolate → L-methylfolate, feeding methionine → SAM —
the engine that powers every methylation above. See L-Methylfolate.

5. Metabolic Redirection — Utilizing Enzymes to Steer Where a
Molecule Goes

Because a molecule is fought over by competing enzymes, you can decide the outcome by three levers
— the operational heart of this Library’s pharmacology:

Supply the substrate and cofactor (precursor loading): give the body L-DOPA (mucuna), 5-

HTP, choline, or methyl donors (L-Methylfolate) and you push the building pathway toward its
product.

Inhibit the enzyme that would destroy it: this is the huasca phenomenon — an MAO inhibitor
lets orally-taken tryptamines survive the gut and liver instead of being deaminated, and black-

pepper piperine or grapefruit furanocoumarins inhibit CYP enzymes to raise and lengthen

exposure. See Bioavailability Metabolic Inhibition and Synergy, Oilahuasca, Cannabinoid
Oilahuasca.
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Induce the enzyme to clear it faster: chronic exposure (e.g. tobacco smoke inducing CYP1A2)

speeds clearance, which is why smokers metabolize caffeine faster and why quitting can cause
caffeine to pile up.

6. Biosynthesis as the Modern “Profitable Synthesis”

The legitimate, patentable way to make a valuable molecule is often to let an enzyme do it. Give an

engineered microbe (yeast or E. coli) the biosynthetic enzymes and cheap feedstock and it ferments the

product: caffeine from the methyltransferase pathway (§4), or cannabinoids from the olivetolic-acid
pathway — the same diagrams the cannabis plant runs, moved into a fermenter. This is clean, scalable,

and lawful where the product is, and it is the honest home of “a synthesis that could be profitable.”
Chemical total synthesis (see Caffeine Extraction §9) is the alternative when no biological route is

available.

7. What Is Happening in Your Body — The Metabolism Lens

When you take any substance, it runs a gauntlet of enzymes, and knowing the gauntlet is knowing the

dose and the danger:

Phase I (functionalization): mostly CYP450 oxidations that add or expose a reactive handle —
and that can activate a prodrug (codeine → morphine) or inactivate a drug. First-pass metabolism

in gut and liver is why oral doses differ so much from sublingual or inhaled (Sublingual
Absorption and Salivary Enzymes).

Phase II (conjugation): glucuronidation, sulfation, methylation (COMT), acetylation, and
glutathione tagging make the molecule water-soluble for excretion.

The amine-handling enzymes: MAO deaminates serotonin, dopamine, and tyramine; this is why

an MAOI plus aged cheese (tyramine) risks a hypertensive crisis, and an MAOI plus a
serotonergic risks serotonin syndrome. See Monoamine Oxidase Inhibitors and Neurotransmitter

Systems.
The interaction map is the risk map: most dangerous combinations are enzyme-mediated — a

CYP inhibitor stacking a drug to toxic levels, an MAOI removing a safety valve, an induced

enzyme causing withdrawal of effect. This is covered quantitatively in Enzyme Inhibition Kinetics
and Molecular Transporters and practically in Bioavailability Metabolic Inhibition and Synergy.

8. Safety and Harm Reduction

The enzyme layer is exactly where the serious interactions live, so it is taught as part of the chemistry,
not withheld. MAOI + tyramine (aged/fermented foods) → hypertensive crisis. MAOI + serotonergic
(SSRIs, tryptamines, some cough suppressants) → serotonin syndrome. CYP inhibition (grapefruit,
some antifungals, ritonavir) can multiply blood levels of an ordinary dose into an overdose. Enzyme
induction (smoking, St. John’s Wort, carbamazepine) can silently drop a drug below effect — including
hormonal contraceptives. Before combining anything in this Library, ask the enzyme question first: what

processes this, and what else am I giving that speeds it up or shuts it down?

See also
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Enzyme Powders Color and Dye Sensitized Solar Cells

1. Enzyme Powders, Color, and Dye-Sensitized Solar Cells

This article follows one arc all the way through: the industrial enzymes you can actually buy as
powders do real chemical work; a particular family of them makes color; and those dyes can harvest
sunlight and make electricity in a dye-sensitized solar cell. It is the applied, buildable companion to

Enzyme Chemistry — the same catalysts, now turned toward dyeing, pigments, and buildable
photovoltaics. The through-line is the Library’s “everything is everything”: a biocatalyst becomes a

pigment becomes a watt.

1. Industrial Enzyme Powders — the workhorses you can buy

Enzymes are sold as stabilized powders and liquids, graded by activity, with a pH and temperature

optimum on the spec sheet. They are the same classes described in Enzyme Chemistry, packaged as
reagents.

Proteases (papain from papaya, bromelain from pineapple, bacterial subtilisin): cut proteins. Meat
tenderizer, laundry detergents, leather bating, brewing haze removal, contact-lens cleaner.

Amylases (α-/gluco-amylase): starch → sugars. Baking, brewing/distilling (mashing), glucose and

high-fructose syrups, detergents.
Lipases: split fats. Detergents (grease), dairy flavor, biodiesel transesterification, leather

degreasing.
Cellulases: cut cellulose. Textile “bio-polishing” and denim bio-stoning, detergents, biofuel

pretreatment.

Pectinases: break pectin. Fruit-juice and wine clarification, higher juice yield.
Lactase, invertase: lactose → glucose+galactose (lactose-free dairy); sucrose → invert sugar

(soft candy centers).
Rennet / chymosin: clots milk casein — cheesemaking.

Glucose oxidase + catalase: glucose + O₂ → gluconic acid + H₂O₂ (glucose test strips, oxygen

scavenging/food preservation); catalase then splits the H₂O₂ to water + O₂.
Oxidases that make color — laccase, peroxidase, tyrosinase: the bridge to §2.
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Using them: respect the enzyme’s pH and temperature optimum (most die above ~60–70 °C and at

extreme pH); for repeated use, immobilize the enzyme on a resin/bead so it can be filtered out and
reused. Store cold and dry — activity decays.

2. Enzymes That Make Color

A subset of oxidoreductases turns small, often colorless aromatic compounds into colored dimers,

oligomers, and polymers — making dye on the spot, greener than conventional chemical dyeing.

Laccase (a multicopper oxidase that uses ordinary O₂ and releases only water): oxidizes phenols
and anilines to radicals that couple into colored oligomers/polymers. Used to dye cotton and

wool (red and lilac shades on cotton have been achieved from precursors + laccase), for denim
finishing and bleaching, and in oxidative hair dyes. pH is the key variable for the shade.

Peroxidases (horseradish peroxidase, soybean peroxidase): use H₂O₂ instead of O₂ to drive the

same oxidative coupling into colored products.
Tyrosinase: oxidizes phenols to o-quinones that polymerize into melanin — the browning of cut

fruit, and the basis of enzymatic fur/hair coloration from tyrosine-type precursors.
Bio-indigo: engineered bacteria expressing an oxygenase convert indole → indigo — the denim

blue, grown instead of synthesized from aniline.

Plant pigments (anthocyanins, betalains) are made and modified by plant enzymes
(glycosyltransferases, oxidases); these are exactly the dyes used in §3.

Dual use — the same enzymes also destroy color: laccase, peroxidase, and tyrosinase are
workhorses for decolorizing azo and reactive dyes in wastewater, breaking the chromophore

apart. Make color or unmake it, same catalyst.

3. From Dye to Electricity — Dye-Sensitized Solar Cells (Grätzel
cells)

A dye-sensitized solar cell (DSSC), invented by O’Regan and Grätzel in 1991, makes the dye do what
chlorophyll does in a leaf: catch a photon and release an electron. It is, fairly literally, artificial
photosynthesis, and it is cheap and buildable.

1. The five parts and the electron’s journey

Transparent conductive glass (FTO/ITO) as the front electrode.
A layer of nanoporous TiO₂ (titanium dioxide, anatase) sintered onto it — a huge surface area of

white semiconductor.

A single molecular layer of dye (the sensitizer) adsorbed onto the TiO₂.
An iodide/triiodide (I⁻/I₃⁻) redox electrolyte filling the gap.

A platinum- or graphite-coated counter electrode (back glass).
The cycle: a photon hits the dye → the dye’s electron is excited and injected into the TiO₂
conduction band → it travels through the TiO₂ and out the external circuit (that is your current)

→ it returns at the counter electrode and reduces I₃⁻ to I⁻ → the I⁻ regenerates the oxidized
dye, and the loop repeats. The TiO₂ carries charge; the dye catches light; the electrolyte is the

shuttle.

2. The dyes and their efficiency
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Ruthenium dyes (N3, N719, “black dye”) are the benchmark at ~11–13% power conversion,

record near ~14% — but they use rare, costly metal.
Natural dyes are the accessible option and the classic experiment: anthocyanins (berries, red

cabbage, hibiscus, Melastoma — the best natural performers, up to ~3.16%), betalains (beetroot),
chlorophyll (spinach, generally lower), and carotenoids. Real-world natural-dye cells usually

land between ~0.1% and ~3%.

Why natural dyes underperform: their HOMO/LUMO energy levels often don’t line up cleanly
with the TiO₂ conduction band, so injection is inefficient, and the pigments degrade (poor

stability).

3. Making natural-dye cells better

Acidify the extract — anthocyanins are more stable and better-injecting from acidified
methanol; cell performance is pH-dependent.

Co-sensitize — mixing dyes broadens light capture; a spinach-chlorophyll + Ixora-anthocyanin

cell reached ~2.39%, several times either dye alone.
Copigmentation — adding a copigment stacks and stabilizes the anthocyanin; notably, caffeine
copigmentation of anthocyanin dyes has been shown to raise DSSC efficiency — a direct tie-
in to Caffeine Extraction.

4. The garage / temple-tech build

Spread TiO₂ paste on conductive glass, sinter it (hot plate/kiln), cool, and soak it in berry,
hibiscus, beet, or red-cabbage juice until stained. Add a drop of iodide electrolyte, clamp a
graphite (pencil) or platinized counter-electrode glass on top, clip the edges — it produces

measurable voltage and current in sunlight. Cheap, non-toxic if you choose a safe electrolyte, and

it genuinely makes power from a berry and a pane of glass.

4. The Through-Line

A biocatalyst (§1) is turned into a pigment (§2), and that pigment harvests light into electricity (§3) in

a device modeled on photosynthesis itself. The same enzymes that dye a shirt can, via the dyes they
make, help power a cell — and a molecule from one shelf of this Library (caffeine) improves a device

on another. Everything is everything.

5. Safety and Harm Reduction

Enzyme-powder dust is a respiratory sensitizer — inhaled protease/amylase dust causes

occupational asthma (the classic detergent-industry hazard). Handle powders with a mask, avoid
raising dust, work wetted-down where possible.

Peroxide and oxidizers: H₂O₂ (peroxidase reactions) and concentrated oxidative hair-dye
precursors are corrosive/sensitizing — gloves and eye protection.

DSSC electrolyte: the standard iodide electrolyte is often dissolved in acetonitrile, which is toxic

and volatile — for DIY use a water-, gel-, or ionic-liquid-based electrolyte instead. Don’t inhale
TiO₂ nanopowder, and respect the hot sintering step.
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See also

Enzyme Chemistry

Caffeine Extraction — caffeine copigmentation of DSSC anthocyanin dyes
Cytochrome P450 System Inhibition and Induction — the oxidase cousins of laccase/peroxidase

Bioavailability Metabolic Inhibition and Synergy

Sources

Tandfonline (Biocatalysis & Biotransformation) and SAGE (Textile Research) —

laccase/peroxidase enzymatic coloration; laccase dyeing of cotton (red/lilac shades); denim/hair-

dye uses.
Google Patents US6296672B1 and related — enzymatic textile dyeing (laccase, tyrosinase

precursors).
ScienceDirect / Frontiers — laccase/peroxidase/tyrosinase azo-dye decolorization (the reverse

use).

O’Regan & Grätzel, Nature 1991 — the original dye-sensitized cell.
Academia/ScienceDirect/NCBI-PMC reviews (2018–2025) — anthocyanin/betalain/chlorophyll

DSSC efficiencies (~0.1–3.16%), HOMO/LUMO mismatch and stability limits, acidification and
co-sensitization improvements, and caffeine copigmentation of anthocyanin DSSCs.

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Eugeroics Wakefulness and Sleep Pharmacology

Eugeroics, Wakefulness, and Sleep Pharmacology details the molecular mechanisms and clinical
evolution of wakefulness-promoting agents (eugeroics), advanced sedative-hypnotic sleep technologies,

and historical tricyclic antidepressants. Spanning Provigil (modafinil), its prodrugs (adrafinil,

armodafinil), low-dose quetiapine (Seroquel), selective benzodiazepines (Doral/quazepam), dual orexin
receptor antagonists (DORAs), and tricyclic “shotgun” pharmacology, this monograph charts the

transition from crude central nervous system depression toward precise receptor-targeted sleep-wake
modulation.

Eugeroics: Modafinil, Prodrugs, and the Orexin Axis

Unlike traditional psychostimulants (amphetamine, methamphetamine, methylphenidate), which induce
generalized motor hyperactivity, cardiovascular strain, and high abuse liability, eugeroics (from the

Greek *eu*, “good/well”, and *egēgora*, “wakefulness”) promote clean, alert cognitive vigilance
without peripheral sympathetic storms:

                [ THE EUGEROIC (MODAFINIL) CASCADE ]

                                 │
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      ┌──────────────────────────┼──────────────────────────┐

      ▼                          ▼                          ▼

[ Atypical DAT Binding ]  [ Lateral Hypothalamus ]   [ Tuberomammillary Nucleus ]

 • Low-affinity, long-stay • Surges Orexin A & B     • Histamine H1 release

 • Inhibits dopamine pump  • Sustains wake drive     • Cortical wakefulness

 • Zero cytosolic dumping  • Inhibits sleep switches • Non-rebound alertness

1. The Chemical Lineage: Adrafinil, Modafinil, and Armodafinil

The class originated in 1974 at Lafon Laboratories in France under neurophysiologist Michel Jouvet:

Compound Chemical Name
Pharmacological

Status
Half-Life

($t_{1/2}$)
Mechanistic

Nuance

Adrafinil
(Olmifon)

2-(Diphenylmethylsulfinyl)-$N$-

hydroxyacetamide

Historical Pro-
Drug (OTC /

Deregulated)

1–2 hours

(Parent)

Metabolized
in the liver by

oxidation and

hydrolysis
into active

modafinil;
requires

hepatic
bioactivation

and carries

mild liver
enzyme load

with daily
use.

Modafinil
(Provigil)

2-(Diphenylmethylsulfinyl)acetamide

Racemic Active

Eugeroic

(Schedule IV)

12–15

hours

Direct active
molecule

($R$- and
$S$-

enantiomers);

clean
wakefulness

without
stereotypic

motor

hyperactivity
or acute

rebound
exhaustion.
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Compound Chemical Name
Pharmacological

Status
Half-Life

($t_{1/2}$)
Mechanistic

Nuance

Armodafinil
(Nuvigil)

$(-)-(R)$-2-

(Diphenylmethylsulfinyl)acetamide

Enantiopure

Eugeroic ($R$-
isomer)

15–18

hours

The pure $R$-
enantiomer;

exhibits
slower

clearance,

higher
circulating

plasma
concentrations

late in the day,

and superior
metabolic

stability over
the $S$-

isomer.

Flmodafinil
(CRL-
40,940)

Bis(4-
fluorophenyl)methylsulfinylacetamide

Novel Research
Eugeroic

18–24
hours

Bis-fluoro

substitution
on the phenyl

rings sharply
enhances

bioavailability

and potency,
extending

wakefulness
duration with

lower

milligram
dosing.

2. Molecular Mechanism of Action

Atypical DAT Inhibition: Modafinil binds the dopamine transporter (DAT) at a binding

conformation distinct from cocaine or methylphenidate. It has a slow association rate and long
residence time, preventing dopamine reuptake without triggering the rapid, high-amplitude

dopamine spikes that drive addiction.
Orexin (Hypocretin) Activation: Modafinil directly stimulates orexinergic neurons in the lateral

hypothalamus. Orexin A and B project across the entire brainstem, stabilizing wakefulness and

preventing involuntary transitions into sleep. (Patients with narcolepsy lack these orexin neurons,
explaining modafinil’s extraordinary clinical efficacy in this population).

Histaminergic and Glutamatergic Tone: Downstream of orexin, modafinil triggers histamine
release from the tuberomammillary nucleus and elevates extracellular glutamate while

downregulating GABA in the cortex, producing wakefulness completely free of the tremors,

tachycardia, and “psychotic wakefulness” crash associated with amphetamines.
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Advanced Sedative-Hypnotic Technologies: Seroquel, Doral, and
DORAs

Historically, treating insomnia meant using blunt central nervous system depressants (alcohol,
barbiturates, classic benzodiazepines) that produce severe next-day cognitive hangovers, motor ataxia,

and respiratory depression. Modern pharmacology targets specific sleep switches to induce restorative
sleep without persistent daytime drowsiness:

1. Low-Dose Seroquel (Quetiapine): The Histaminergic Sleep Switch

Quetiapine (Seroquel) is clinically classified as an atypical antipsychotic, but its receptor binding

affinity changes dramatically across dosage tiers:

At High Doses (300–800 mg): Quetiapine achieves 60–75% occupancy of dopamine $D_2$ and
serotonin $5_{2A}$ receptors, exerting formal antipsychotic and mood-stabilizing effects for

schizophrenia and bipolar mania.
At Low Doses (25–50 mg): Quetiapine has negligible affinity for dopamine $D_2$ receptors.

Instead, it acts almost exclusively as an intensely potent Histamine $H_1$ receptor inverse
agonist and moderate **$_1$-adrenergic antagonist**.
The Non-Drowsy Paradox: At 25 mg, quetiapine rapidly shuts down histaminergic arousal in the

hypothalamus, knocking patients out within 45 minutes. Because $D_2$ receptors remain
unbound, patients avoid the horrifying muscular tremors (extrapyramidal symptoms) of typical

antipsychotics. However, chronic off-label use for insomnia is controversial due to long-term

metabolic side effects (insulin resistance, weight gain, dyslipidemia) driven by $H_1$ and
$5_{2C}$ blockade.

2. Doral (Quazepam): Selective $_1$ Benzodiazepine Technology

Traditional benzodiazepines (diazepam/Valium, alprazolam/Xanax) bind non-selectively to all $$-

subunits ($_1, _2, _3, _5$) of the $_A$ receptor, producing broad muscle weakness, memory loss, and
severe daytime motor uncoordination alongside sedation.

Quazepam (Doral): Engineered as a trifluoroethyl benzodiazepine that exhibits high functional
selectivity for the $_1$ receptor (receptors containing the $_1$ subunit), which is concentrated
in the sensorimotor cortex and thalamus and controls sleep initiation.

The Short Functional Impact: By selectively targeting $_1$ over $_2/_3$
(anxiolytic/myorelaxant) and $_5$ (hippocampal memory encoding), Doral facilitates rapid sleep

induction with substantially less muscle weakness, ataxia, or residual daytime cognitive
impairment than classic benzos, bridging the gap between historical benzodiazepines and modern

Z-drugs (Ambien).

3. Dual Orexin Receptor Antagonists (DORAs): The Future of Non-GABAergic
Sleep

The most sophisticated evolution in sleep pharmacology is the development of DORAs—including

suvorexant (Belsomra), lemborexant (Dayvigo), and daridorexant (Quviviq):

Inhibiting the Wake Drive: Rather than forcing global, unnatural brain-wide inhibition through

GABA, DORAs selectively block the wake-promoting neuropeptides orexin A and orexin B at
their GPCR targets ($_1$ and $_2$).

melek.salon · hathor.live · wiki.soapbox.community — 134



Preserving Natural Sleep Stages: By simply turning down the active wake signal, the brain

transitions naturally into physiological slow-wave and REM sleep. Patients awake without
morning grogginess, motor ataxia, respiratory suppression, or the risk of fatal physical

dependence.

Tricyclic Antidepressants (TCAs): The “Shotgun” Precursors

Synthesized in the late 1950s (beginning with imipramine and followed by amitriptyline,

nortriptyline, and doxepin), Tricyclic Antidepressants (TCAs) are characterized by a fused three-ring
core:

                [ THE TRICYCLIC "SHOTGUN" PHARMACOPHORE ]

                                     │

    ┌───────────────────┬────────────┴────────────┬───────────────────┐

    ▼                   ▼                         ▼                   ▼

[ SERT & NET ] [ Histamine H1 ] [ Muscarinic M1 ] [ Cardiac

Channels ] Reuptake Block Intense Sedation Anticholinergic Na+ / hERG K+

Block Antidepressant Weight Gain / Hangover Dry Mouth / Delirium FATAL

TOXICITY (OD) 

1. Why TCAs Are Called “Shotgun” Drugs

TCAs were the first clinically successful synthetic antidepressants, but their lack of molecular selectivity

produced severe, multi-system side effects:

SERT and NET Reuptake Inhibition: Prevents clearance of serotonin and norepinephrine,

slowly elevating mood and providing powerful relief for neuropathic pain.

Histamine $H_1$ Blockade: Massive sedation and morning hangover. (In fact, ultra-low-dose
doxepin [3–6 mg, marketed as Silenor] was repurposed entirely as an FDA-approved non-

scheduled sleeping pill because its $H_1$ affinity is thousands of times stronger than its
monoamine reuptake inhibition).

Muscarinic $M_1$ Antagonism: Severe anticholinergic side effects: profound dry mouth,

blurred vision, urinary retention, severe constipation, and acute delirium in elderly patients.
**$_1$-Adrenergic Antagonism:** Postural orthostatic hypotension (blood pressure drops

drastically upon standing, leading to fainting and falls).

2. Lethal Cardiotoxicity in Overdose

Unlike modern SSRIs, which are relatively safe in acute isolated overdose, TCAs are notoriously
lethal in overdose.

TCAs act as potent blockers of cardiac voltage-gated sodium channels ($Na_v1.5$) and

delayed-rectifier potassium channels (hERG / $I_{Kr}$) in myocardial tissue.
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Overdosing on a two-week supply of amitriptyline slows cardiac intraventricular conduction,

widening the QRS complex on an ECG, prolonging the QTc interval, and precipitating refractory
ventricular tachycardia, torsades de pointes, and fatal cardiac arrest. This lethal toxicity is the

primary historical reason modern psychiatry transitioned away from TCAs to SSRIs and modern
multimodal agents.

See also: Psychotomimetics, Sedation, and the Evolution of Psychiatry · Synaptogenesis,

Neuroplasticity, and Brain Rewiring · Catecholamines, Transporters, and Monoamine Reuptake · The
Tryptamine Family and Endogenous Neurochemistry · Structure-Activity Relationships in

Psychopharmacology · Building Brains · Neurogenesis, Neuroprotectants, and Synaptogenesis · Stack
Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Hemp Industry Scale-Up and Legal Synthesis
Protocols

Hemp Industry Scale-Up and Legal Synthesis Protocols translates theoretical cannabinoid and
botanical chemistry into practical, scalable engineering protocols for the regulated hemp and clinical

formulation industry. While gray-market operators frequently rely on hazardous shortcuts, professional

scale-up demands rigorous phase management, legal precursor sourcing, and quantitative neutralization.

This article details the transition from benchtop to pilot scale, the legal utilization of fractional freezing

for acetic acid, the non-toxic d-limonene green extraction protocol, and the hydrophilic plant pre-wash
required to meet clinical inhalation standards.

Benchtop to Pilot Scale: The Physical Engineering Challenge

Scaling a chemical reaction from a 100 mL beaker to a 50-liter jacketed glass reactor fundamentally
alters the thermodynamics and mass transfer dynamics:

Exothermic runaway: Acid-catalyzed isomerizations (such as CBD to $^8$ or $^9$-THC) are

highly exothermic. While a 5-gram benchtop reaction safely dissipates heat into the surrounding
air, a 5-kilogram reaction acts as an insulated thermal mass. Without active internal cooling loops

or ice-water jacket chilling, the core temperature rapidly spikes, driving the reaction past the
kinetic THC product into dark, degraded iso-THC polymers and CBN.

Agitation and mass transfer: Because CBD and acid catalysts often reside in different physical
phases (biphasic systems), vigorous overhead mechanical stirring is required to maximize the

surface area of the oil-water interface. Magnetic stir bars fail at scale due to the high viscosity of

cannabinoid distillates.

Scale-Up Protocol 1: The Glacial Acetic Acid Freeze

melek.salon · hathor.live · wiki.soapbox.community — 136

file:///workspaces/Bot/marketing/books/dist/Psychotomimetics,_Sedation,_and_the_Evolution_of_Psychiatry
file:///workspaces/Bot/marketing/books/dist/Synaptogenesis,_Neuroplasticity,_and_Brain_Rewiring
file:///workspaces/Bot/marketing/books/dist/Synaptogenesis,_Neuroplasticity,_and_Brain_Rewiring
file:///workspaces/Bot/marketing/books/dist/Catecholamines,_Transporters,_and_Monoamine_Reuptake
file:///workspaces/Bot/marketing/books/dist/The_Tryptamine_Family_and_Endogenous_Neurochemistry
file:///workspaces/Bot/marketing/books/dist/The_Tryptamine_Family_and_Endogenous_Neurochemistry
file:///workspaces/Bot/marketing/books/dist/Structure-Activity_Relationships_in_Psychopharmacology
file:///workspaces/Bot/marketing/books/dist/Structure-Activity_Relationships_in_Psychopharmacology
file:///workspaces/Bot/marketing/books/dist/Building_Brains
file:///workspaces/Bot/marketing/books/dist/Neurogenesis,_Neuroprotectants,_and_Synaptogenesis
file:///workspaces/Bot/marketing/books/dist/Stack_Substances
file:///workspaces/Bot/marketing/books/dist/Stack_Substances
https://wiki.soapbox.community/
https://melek.salon/


For organic synthesis, commercial white vinegar (5% acetic acid) is useless due to proton quenching by

water. Purchasing regulated glacial acetic acid (>99%) often triggers DEA/state chemical precursor
watchlists. However, hemp processors can legally generate high-purity anhydrous acetic acid on-site

using the physical properties of the molecule:

 [ Commercial 30% Cleaning Vinegar ]

                 │

                 ▼  Place in deep freezer (-20°C)

    [ Fractional Freezing / Freeze Concentration ]

                 │

    ┌────────────┴────────────┐

    ▼                         ▼

[ Liquid Water Phase ] [ Solid Ice-like Plates ]

 (Drain and discard)      (Glacial Acetic Acid, MP: 16.6°C)

The Protocol: Pure acetic acid freezes at 16.6 °C (62 °F), whereas water freezes at 0 °C. By
slowly chilling concentrated vinegar in a chest freezer, the acetic acid crystallizes into solid,

transparent plates while the water remains a liquid slurry containing the remaining impurities.
Execution: The liquid water is poured off, and the frozen acetic acid crystals are allowed to melt

at room temperature. Repeating this freeze-thaw cycle three times yields >95% purity acetic acid

without specialized distillation glassware or regulatory flags.
Final Drying: To achieve 99.9% anhydrous status, the melted acetic acid is stirred over

anhydrous magnesium sulfate ($MgSO_4$) to lock up trace water, then decanted.

Scale-Up Protocol 2: Green Chemistry d-Limonene Extraction

Scaling up the extraction of active alkaloids or cannabinoids using toxic petroleum distillates (naphtha,

toluene, hexane) introduces severe fire hazards, ventilation requirements (C1D1 facilities), and residual
solvent testing failures. The hemp and botanical industry can substitute these with **d-Limonene**

(orange oil):

The Protocol (DryTek):

1. Basification: Powdered botanical biomass is mixed with food-grade calcium hydroxide

($Ca(OH)_2$, pickling lime) and just enough water to create a crumbly, dry paste. This freebases
the target compounds and locks plant tannins into the calcium matrix.

2. Extraction: The paste is soaked in food-grade d-limonene. Because the paste is dry, it does not
form unmanageable emulsions, and the limonene can be mechanically pressed or drained off
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cleanly.

3. Acid Salting: The alkaloid/cannabinoid-rich limonene is agitated with a 5% citric acid or acetic
acid water solution. The active compounds salt out into the water layer.

4. Recovery: The water layer is separated (via a bottom-drain vessel) and evaporated on wide
stainless-steel trays, yielding clean crystalline salts or purified resin. The d-limonene is recovered

and infinitely recycled for the next batch.

Industry Advantage: Completely eliminates explosive C1D1 facility requirements and
guarantees that any trace residual solvent is simply a food-grade citrus terpene.

Scale-Up Protocol 3: The Hydrophilic Clinical Pre-Wash

The modern vape and inhalation market is plagued by harsh, throat-burning products. This harshness is

rarely the cannabinoid itself, but rather the pyrolysis of water-soluble plant ballast (sugars, tannins,

fertilizer salts) extracted alongside the resin.

The Protocol:

1. Raw, cured hemp floral biomass is submerged in a large stainless-steel vessel filled with hot
($80^$) distilled water.

2. The biomass is mechanically agitated for 15 minutes. The water rapidly turns dark brown as it

dissolves polar tannins, chlorophyll degradation products, and ionic salts.
3. The water is drained. Because neutral cannabinoids and terpenes are completely hydrophobic ($P

> 6.0$), they remain locked inside the plant trichomes and do not wash away.
4. The washed biomass is dried in a forced-air oven.

The Result: When the dried, pre-washed biomass is subsequently extracted using standard

ethanol or $CO_2$ methods, the resulting crude oil is dramatically paler, less viscous, and entirely
free of the water-soluble compounds that cause acute airway irritation and coil fouling.

Scale-Up Protocol 4: The SALLE Quench and Neutralization

To scale up chemical isomerizations, the reaction must be halted instantly (quenched) to prevent over-

cooking into CBN or iso-THC polymers.

The Protocol:

1. The hot reaction mixture (containing solvent, THC, and acid catalyst) is dumped directly into an

equal volume of ice-cold saturated sodium chloride ($NaCl$) brine.
2. The Thermal Shock: The ice immediately drops the temperature, freezing the reaction kinetics.

3. The Phase Split: The saturated brine breaks any emulsions, forcing a razor-sharp separation

between the organic solvent layer (containing the THC) and the aqueous layer (containing the
quenched acid).

4. Neutralization: The separated organic layer is pumped into a vessel containing saturated sodium
bicarbonate ($NaHCO_3$) to neutralize trace acids. *Scale-up warning:* This neutralization

releases massive volumes of $CO_2$ gas. At scale, this must be done in an open-top reactor or a

continuously vented vessel to prevent explosive over-pressurization.
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See also: Solvent Chemistry and Polarity in Botanical Extraction · Cannabinoid Isomerization · 69Ron

and Oilahuasca Chemistry · Airway Irritation and Cannabinoid Prodrug Delivery · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Hydrosols Absolutes and Botanical Extraction
Modalities

Hydrosols, Absolutes, and Botanical Extraction Modalities provides an exhaustive technical and

historical guide to the physical separation, distillation, solvent extraction, and lipid-transfer technologies
used across traditional perfumery, pharmaceutical compounding, and modern herbal formulation. It

details the precise thermodynamic and chemical differences between aqueous infusions (teas) and steam

distillates (hydrosols), the two-phase physics of essential oil separation, the multi-step chemistry of
floral concretes and absolutes (including winterization and wax precipitation), historical cold-fat

enfleurage, and the biphasic culinary/medicinal lipid extraction mechanics behind “marijuana butter”
(cannabutter) and medicinal pomades.

1. The Separation Spectrum: From Simple Infusions to High-
Vacuum Absolutes

Botanical extraction relies on matching the polarity, volatility, and thermal stability of the target

phytomolecules to the extracting medium and physical conditions:

 [ AQUEOUS INFUSIONS (Teas) ] ──► [ STEAM DISTILLATES ] ──► [

LIPID INFUSIONS ] ──► [ SOLVENT EXTRACTS ]

• Hot/Cold Water Extraction       • Hydrosols (Water fraction) • Cannabutter / Ghee         • Concretes (Hexa

• Non-

volatile ballast extracted  • Essential Oils (Lipid)     • Direct fat transfer        • Absolutes (Ethanol ri

• Perishable in 24–48 hours       • Self-

preserving distillates• Biphasic water separation • Wax-free fine perfumery

2. Hydrosols vs. Teas vs. Distillates: Phase Physics and Chemistry

Although both are water-based preparations, an aqueous herbal tea and a botanical hydrosol operate on
completely different chemical and physical planes:
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Attribute Herbal Infusion / Tea Botanical Hydrosol Pure Essential Oil

Extraction
Method

Liquid-solid steeping

($70100^$)

Steam distillation or

hydrodistillation

Steam condensation &

phase separation

Active
Composition

Heavy water-soluble
compounds: tannins,

flavonoids, sugars,
minerals, mucilage

Volatile water-soluble
organics: carboxylic acids,

light alcohols, suspended
micro-droplets

Pure hydrophobic
volatiles:

monoterpenes,

sesquiterpenes,
phenylpropanoids

Non-Volatile
Ballast

High (contains

carbohydrates,

proteins, salts)

Zero (pure condensed

vapor)

Zero (volatile aromatic

fraction only)

Shelf-Life &
Stability

Highly perishable (24–
48 hours; ferments

rapidly)

Extended (12–24 months;
naturally sterile and acidic)

Indefinite (lipophilic,
resists microbial

growth)

Internal/Topical
Action

Nutritional, astringent,

systemic tonic

Mild anti-inflammatory,

cutaneous toner, eye wash

Highly concentrated;

caustic if un-diluted

The Chemistry of the Hydrosol

When steam passes through plant material (such as rose petals, lavender, or chamomile), it vaporizes

both water-soluble and oil-soluble aromatic molecules:

1. Vapor Transport: The steam breaks open botanical glandular trichomes and essential oil ducts.
2. Condensation: In the condenser coil, the mixed vapor cools and returns to a liquid state.

3. Phase Separation in the Florentine Receiver: The condensate flows into a separation vessel (a
Florentine receiver or *essencier*). Because oil and water are immiscible, the hydrophobic

essential oil separates into a distinct phase.

4. The Hydrosol Matrix: The underlying water is not ordinary distilled water. It is a saturated
aqueous solution containing:

Hydrophilic Volatiles: Low-molecular-weight polar alcohols (such as linalool, geraniol,
phenylethyl alcohol in rosewater), organic acids, and aldehydes that prefer the aqueous

phase.

Colloidal Micro-Emulsion: Tiny micro-droplets of non-polar terpenes ($< 0.1\$)
permanently dispersed in the water matrix.

Mild Acidic pH ($4.55.5$): Conferred by trace volatile carboxylic acids, which acts as a
natural bacteriostatic barrier against microbial spoilage.

3. Essential Oils and Density-Driven Phase Separation

The separation of pure essential oils from hydrosol during distillation is dictated by the **Specific
Gravity** ($SG$) of the volatile constituents relative to water ($SG = 1.00^3$ at $20^$):

1. Light Oils ($SG < 1.0$) — Floating Fractions

Examples: Citrus oils (limonene $SG $), Lavender (linalyl acetate $SG $), Rosemary

(pinene/cineole $SG $), Pine, Mint.
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Behavior: These oils are less dense than water. In the Florentine receiver, they float on the surface

of the hydrosol. Continuous distillation allows the hydrosol to drain from the bottom while the
pure oil layer is skimmed from the top.

2. Heavy Oils ($SG > 1.0$) — Sinking Fractions

Examples: Clove bud oil (eugenol $SG $), Cinnamon bark oil (cinnamaldehyde $SG $),

Wintergreen (methyl salicylate $SG $).
Behavior: Phenylpropanoids and aromatic esters containing heavy benzene rings and polar

oxygen atoms have higher densities than water. They sink to the bottom of the Florentine flask,

requiring a bottom-drain receiver to separate the oil from the overflowing top hydrosol.

4. Concretes and Absolutes: The Science of Fine Floral
Extraction

Many delicate botanical blossoms—such as Jasmine (*Jasminum grandiflorum*), Tuberose (*Polianthes

tuberosa*), Orange Blossom (*Neroli*), and Violet leaves—are severely damaged or altered by the high
heat and water of steam distillation. High temperatures hydrolyze delicate esters and cook floral aromas

into bitter vegetal notes. To capture their true aromatic profile, perfumers deploy **solvent extraction**:

 [ Fresh Flower Blossoms ]

          │

          ▼  Non-Polar Solvent Wash (Hexane, Heptane, or supercritical CO2)

[ Solvent + Volatiles + Waxes + Pigments ]

          │

          ▼  Low-Temperature Vacuum Distillation (Solvent Recovery)

    [ CONCRETE ]  (Solid, waxy, highly fragrant paste)

          │

          ▼  Ethanol Agitation & Warming (Wax-Free Dissolution)

[ Alcohol Solution + Insoluble Wax Precipitate ]

          │

          ▼  Winterization (-20°C Freezing & Micro-Filtration)

melek.salon · hathor.live · wiki.soapbox.community — 141



[ Filtered Perfume Alcohol ]

          │

          ▼  Vacuum Stripping of Ethanol (Rotary Evaporator)

    [ ABSOLUTE ]  (Pure, viscous, 100% alcohol-soluble aromatic elixir)

Step 1: Producing the Concrete

Freshly picked flowers are placed in large perforated metal baskets inside an extraction vessel.

A non-polar solvent (historically benzene or petroleum ether; modernly food-grade **hexane** or
**supercritical $CO_2$**) is washed through the flowers at room temperature.

Non-polar solvents dissolve the aromatic terpenes and esters alongside the plant’s natural cuticular
**waxes**, phytosterols, and pigments (chlorophyll, carotenoids).

The solvent is drained and evaporated under gentle vacuum ($3040^$), recovering the solvent for

re-use and leaving behind a solid or semi-solid, waxy mass called the Concrete. A concrete
typically contains 50% pure aromatic oil and 50% odorless plant wax.

Step 2: Refining the Absolute via Winterization

Because plant waxes are insoluble in alcohol and would cause fine perfumes to cloud, precipitate, and

clog atomizers, the concrete must be transformed into an Absolute:

1. Ethanol Dissolution: The concrete is heated gently ($4050^$) with pure 190–200 proof ethanol

($95100\$ ethyl alcohol). The volatile scent molecules dissolve completely into the alcohol, while

the heavy plant waxes melt into suspension.
2. Winterization (Sub-Zero Freezing): The warm ethanolic solution is placed in a deep-freeze

environment (typically $-15-25$) for 24 to 48 hours. At sub-zero temperatures, the solubility of
long-chain aliphatic waxes drops to near zero; the waxes crystallize and agglomerate into heavy,
white flocs that precipitate out of solution.

3. Vacuum Filtration: The chilled slurry is immediately filtered through a chilled Büchner funnel or
sub-micron filter paper, catching 100% of the solid waxes while the fragrance-saturated alcohol

passes through clear.

4. Alcohol Evaporation: The ethanol is evaporated under vacuum using a rotary evaporator. The
final product is the Absolute—a concentrated, highly viscous, intensely aromatic liquid that

dissolves completely in perfumer’s alcohol.

5. Enfleurage: The Ancient Art of Cold-Fat Absorption

Before the invention of petroleum-derived hydrocarbon solvents in the 19th century, the French perfume

capital of Grasse and ancient Egyptian temple apothecaries captured fragile floral scents through
Enfleurage—the selective absorption of volatile aroma molecules into solid animal or vegetable lipids:

1. Cold Enfleurage (L’Enfleurage à Froid)
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Glass plates mounted in sturdy wooden frames (called ***châssis***) are coated on both sides

with a 5 mm layer of purified, completely odorless, neutral fat—traditionally a calibrated blend of
70% purified lard (porcine fat) and 30% beef tallow, or hydrogenated plant lipids.

Fresh, dewy blossoms (principally jasmine or tuberose) are placed by hand, face down, across the
fat layer.

Post-Harvest Biosynthesis: Jasmine blossoms continue to live and enzymatically biosynthesize

volatile odorants for up to 36 hours after being picked. As the blossoms “exhale” their scent
molecules, the surrounding lipid matrix acts as an infinite non-polar solvent sink, capturing and

trapping the lipophilic volatiles.
Every 24 to 48 hours, the exhausted, withered petals are removed by hand (*défleurage*), and a

fresh layer of newly opened blossoms is laid onto the fat.

This labor-intensive cycle is repeated **30 to 40 times** across an entire harvest season until the
fat becomes completely saturated with perfume.

2. Pomade and Enfleurage Absolute

The resulting highly fragrant fat is called an Enfleurage Pomade.

In ancient Egypt and classical Rome, this pomade was used directly on hair and skin as a solid
perfume or molded into Head Cones.

In modern Grasse perfumery, the pomade is agitated with pure alcohol to extract the floral essence
away from the fat, chilled to precipitate any dissolved triglycerides, and evaporated into an ultra-

rare, high-value Enfleurage Absolute.

6. Lipid Extractions and “Marijuana Butter”: Biphasic
Separation Dynamics

Direct lipid extraction—the foundational technique behind culinary “cannabutter,” infused coconut oil,
and Ayurvedic medicated ghees (*Ghrita*)—is a direct modern descendant of ancient unguent making:

The Hydrophobic Imperative

Cannabinoids (THC, CBD, CBG) and lipophilic terpenes possess extremely high octanol-water

partition coefficients ($P 6.5$). They are completely insoluble in water ($< 210\ $), but have near-
infinite solubility in neutral lipid triglycerides (butterfat, coconut MCTs, olive oil).

Prior to lipid extraction, dried plant material must undergo thermal decarboxylation ($110120^$

for 30–45 minutes) to convert non-psychoactive carboxylic acid forms (THCA, CBDA) into
neutral, lipophilic, bioavailable forms (THC, CBD) by liberating gaseous $CO_2$.

The Water-Butter Biphasic Separation Trick

Traditional cannabis culinary lore recommends simmering decarboxylated cannabis in a mixture of

**butter and water**, rather than pure butter alone. This simple kitchen technique represents an elegant
application of biphasic liquid-liquid extraction:

 [ DECARBOXYLATED BOTANICAL MATERIAL ]

                 │
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                 ▼  Simmered in Water (70%) + Clarified Butter / Fat (30%) at 100°C

┌────────────────────────────────────────────────────────────────────────┐

│ THE EXTRACTION MATRIX │ │ │ │ [ Non-Polar Butterfat Layer ] [ Polar

Aqueous Water Layer ]│ │ • Dissolves 100% of Cannabinoids • Traps

water-soluble contaminants:│ │ • Dissolves Sesquiterpenes

(Caryophyllene) chlorophyll, bitter tannins, │ │ • Absorbs fragrant

lipophiles • Dissolves harsh plant salts & sugars│ │ │ │ (Thermally

buffered at exactly 100°C — boiling water prevents scorching) │

└───────────────────────────────────┬────────────────────────────────────┘

                                   │

                                   ▼  Press through cheesecloth / mesh

                   [ Liquid Biphasic Filtrate ]

                                   │

                                   ▼  Refrigerate at 4°C (Density Phase Separation)

┌──────────────────────────────────┴──────────────────────────────────┐

▼                                                                     ▼

[ TOP LAYER: SOLIDIFIED BUTTER PUCK ] [ BOTTOM LAYER: DIRTY WATER

]

• Pure, fragrant, concentrated lipid                  • Brown-green wastewater containing

• Highly bioavailable, mild flavor                    chlorophyll, tannins, and impurities

• Lifts off cleanly as a solid disk                  • DISCARDED COMPLETELY

Three Critical Scientific Advantages of the Biphasic Water Simmer

1. Absolute Temperature Buffering: Pure butter consists of butterfat and delicate milk solids

(casein, lactose) that burn, smoke, and oxidize at temperatures above $120150^$, degrading

cannabinoids into inactive CBN and generating bitter acrolein. Adding copious water locks the
entire thermodynamic system at exactly **$100^$** (the boiling point of water at atmospheric

pressure), making thermal degradation or burning physically impossible.
2. Impurity Stripping (Washing Out Chlorophyll and Tannins): Chlorophyll, hydrophilic

polyphenols, bitter tannins, and degraded plant sugars are polar. While cannabinoids dissolve into

the floating molten butterfat, the harsh, foul-tasting polar impurities dissolve exclusively into the
hot water layer.

3. Effortless Density Separation: When the liquid mixture is chilled in a refrigerator ($4^$), the
less dense butterfat ($SG $) floats to the top and crystallizes into a solid, hard puck. The foul,
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brown-green water remains liquid beneath the puck. The solid medicated butter disk is simply

lifted out, rinsed with cold water, and stored—producing a purified, delicious, and highly potent
extract.

7. Carrier Lipids Compared: Ghee, MCT, and Beeswax

The choice of lipid carrier dictates digestive absorption pathways, shelf stability, and mucosal

permeability:

Lipid
Carrier

Dominant Fatty Acid
Profile

Digestion & Absorption
Pathway

Best Application

Clarified
Butter
(Ghee)

Saturated short-,

medium-, and long-
chain triglycerides;

zero water or milk

solids

Partially absorbed via

portal vein (short-chain
butyrate); highly stable

against lipid peroxidation

Ayurvedic herbal

compounding; high-heat
cooking; traditional

medicated balms.

MCT Oil
(Coconut /

Palm)

Caprylic (C8) and

Capric (C10) medium-

chain triglycerides

Bypasses lymphatic
chylomicron packaging;

absorbed directly via portal

vein to liver for rapid
ketone synthesis

Fast-acting sublingual
drops; oral tinctures;

maximum pharmacokinetic
onset speed.

Cocoa
Butter

Palmitic (C16), Stearic

(C18), and Oleic (C18 : 

1) fatty acids

Melts sharply at human

body temperature (34–

36∘C)

Suppositories; solid

cosmetic bars; edible

chocolates; stable topical
body butters.

Beeswax /
Punic Wax

Palmitate and oleate

esters of long-chain

fatty alcohols; free
cerotic acid

Non-digestible wax matrix;

forms protective occlusive
cutaneous films

Solid perfume Head Cones;

Punic Wax emulsions;

apotropaic barrier creams;
herbal salves.

See Also

Solvent Chemistry and Polarity in Botanical Extraction

Laboratory Equipment and Extraction Engineering
Punic Wax

Head Cone

Kyphi
Cannabinoid Oilahuasca

Stack Substances
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Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery

Sublingual Absorption, Salivary Enzymes, and Mucosal Bioavailability
Balm of Gilead, Uziza, and Ancient Resinous Synergies

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Immunometabolism Thermogenerative Stimulants
and Hepatic Resilience

Immunometabolism, Thermogenerative Stimulants, and Hepatic Resilience investigates the
biochemical architecture linking metabolic rate, adipose thermogenesis, immune competence, and

hepatic detox kinetics. It explores how compounds like octopamine and caffeine trigger non-exercise

mitochondrial uncoupling (burning fat without physical motion), the opposing metabolic and
immunological depression induced by dissociative anesthetics like ketamine, the biological and cultural

primacy of the human liver (including the 2,000-year-old Chinese 7-herb formulation Xiao Chai Hu
Tang and its parallels with Indian Paan), and practical molecular mechanisms for boosting systemic

metabolism and immune resilience through immunometabolism.

1. Non-Shivering Thermogenesis: Burning Fat Without Physical
Motion

The phenomenon of elevated basal metabolic rate and lipolysis in the absence of mechanical muscular
work is governed by the sympathetic nervous system acting on specialized adipose tissue depots:

[ Octopamine / Synephrine ] ──► Stimulates β3-Adrenergic Receptors on Adipocytes

                                             │

                                             ▼ Gs Protein Activation

                                   [ Adenylyl Cyclase ]

                                             │ Converts ATP

                                             ▼

[ Caffeine / Methylxanthines ] ─x [ Phosphodiesterase (PDE) ]

(Blocks cAMP breakdown)                      │

                                             ▼ Elevates Intracellular cAMP

                                   [ Protein Kinase A (PKA) ]

                                             │
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                   ┌─────────────────────────┴─────────────────────────┐

                   ▼                                                   ▼

      [ Hormone-Sensitive Lipase ]                            [ UCP-1 Activation ]

     Phosphorylates HSL & Perilipin                     Uncoupling Protein 1 in Mitochondria

                   │                                                   │

                   ▼ Lipolysis                                         ▼ Proton Leak

       Triglycerides ──► Free Fatty Acids               Proton gradient collapses directly

            (Fuel Mobilization)                         into THERMAL HEAT (Calorie Burning)

1. Octopamine and $_3$-Adrenergic Agonism

Molecular Origin: Octopamine (para-hydroxyphenylethanolamine) is an endogenous trace amine
synthesized from tyramine via dopamine $$-hydroxylase, found in high concentrations in citrus

peel (*Citrus aurantium* / Bitter Orange) and invertebrate nervous systems.

Target Selectivity: While traditional catecholamines (epinephrine, norepinephrine)
indiscriminately activate $_1$, $_2$, $_1$, and $_2$ receptors—carrying intense cardiac stress—

octopamine functions as a selective agonist at the human **$_3$-adrenergic receptor** and
**Trace Amine-Associated Receptor 1 (TAAR1)** with minimal affinity for cardiac $_1$

receptors.

**The $_3$-cAMP-PKA Cascade:** Binding to $_3$ receptors on white and brown adipocytes
couples to stimulatory $G_s$ proteins, activating membrane-bound adenylyl cyclase. This

generates a surge in intracellular cyclic adenosine monophosphate (cAMP), activating **Protein
Kinase A (PKA)**.

Enzymatic Lipolysis: Activated PKA phosphorylates both **perilipin** (the protective protein

coat surrounding intracellular lipid droplets) and **Hormone-Sensitive Lipase (HSL)**. This
allows HSL to translocate to the droplet core, hydrolyzing stored triglycerides into free fatty acids

and glycerol.

2. Uncoupling Protein 1 (UCP-1 / Thermogenin): Pure Heat Generation

In brown adipose tissue (BAT) and “beige” subcutaneous adipocytes, free fatty acids liberated by PKA
activation bind directly to and activate Uncoupling Protein 1 (UCP-1 / thermogenin), an integral

transport protein spanning the mitochondrial inner membrane:

Normal Respiration: Under standard cellular conditions, electrons passing through Complexes I–

IV of the electron transport chain pump protons ($H^+$) into the intermembrane space, building a

steep electrochemical proton motive force ($p$). Protons can re-enter the mitochondrial matrix
only via **ATP Synthase (Complex V)**, coupling proton flow to the synthesis of chemical ATP.

The Uncoupled Proton Leak: UCP-1 acts as a physiological proton channel, allowing protons to
bypass ATP Synthase and leak directly back into the mitochondrial matrix.

Thermodynamic Dissipation: Because the potential energy of the proton gradient is not captured

as ATP, the entire energy of fatty acid oxidation collapses directly into **pure thermal kinetic
energy (heat)**.
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Through this exact mechanism, $_3$-agonists drive systemic non-shivering thermogenesis,

burning significant calories and oxidizing visceral fat without requiring muscle contraction or
locomotion.

3. Caffeine: The Phosphodiesterase and Adenosine Shield

When caffeine (1,3,7-trimethylxanthine) is co-administered with a $$-agonist:

PDE Inhibition: Cyclic AMP is normally cleaved and inactivated within seconds by intracellular
phosphodiesterase enzymes. Caffeine functions as a competitive PDE inhibitor, locking the

enzyme’s catalytic pocket and maintaining elevated cAMP levels, thereby prolonging HSL

lipolysis and UCP-1 activation.
Adenosine Antagonism ($A_1/A_{2A}$): In adipose tissue and sympathetic nerve terminals,

local adenosine acts as a tonic negative-feedback brake, binding $A_1$ receptors to halt adenylyl
cyclase. Caffeine competitively antagonizes $A_1$ receptors, severing this feedback brake and

sustaining sympathetic noradrenergic tone.

2. Ketamine: Metabolic and Immunological Depression

In stark contrast to thermogenic stimulants, the dissociative arylcyclohexylamine Ketamine exerts

profound inhibitory effects across both basal energy metabolism and systemic immune surveillance:

1. Downregulation of Basal Metabolic Rate ($BMR$) and Hypothermia

NMDA Receptor Antagonism: Ketamine is a potent, non-competitive antagonist at the
phencyclidine (PCP) site within the ionotropic $N$-methyl-$D$-aspartate (NMDA) receptor pore,

blocking calcium ($Ca^{2+}$) and sodium ($Na^+$) influx in glutamate-responsive neurons.

Depression of Cerebral Metabolic Rate: Ketamine acutely decreases the cerebral metabolic rate
of glucose ($CMR_{}$) and cerebral oxygen consumption in major subcortical, cerebellar, and

spinal centers, transitioning the central nervous system into a profound metabolic trough.
Hypothermic Impairment: Ketamine disrupts the hypothalamic thermoregulatory setpoint and

abolishes muscular shivering tone while simultaneously inducing peripheral vasodilation. Under

prolonged exposure or clinical anesthesia, core body temperature collapses rapidly (induced
hypothermia), dramatically lowering the basal metabolic rate.

2. Immunosuppressive Actions: Blunting the Defense Cascade

While ketamine’s anti-inflammatory actions are clinically advantageous in blunting lethal septic

cytokine storms, chronic or high-dose exposure severely compromises innate and adaptive host
immunity:

Suppression of Pro-Inflammatory Cytokines: Ketamine potently inhibits the translocation of
**Nuclear Factor kappa B (NF-$$B)** into the cell nucleus, suppressing the transcription of

critical inflammatory signaling cytokines:

$$ , ), )$$

Inhibition of Neutrophil and Macrophage Phagocytosis: Ketamine suppresses the directional

migration (chemotaxis) of neutrophils and inhibits the **oxidative respiratory burst** (the
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NADPH oxidase-mediated production of superoxide anions and hydrogen peroxide necessary to

lyse engulfed bacterial pathogens).
Depression of Natural Killer (NK) Cell Cytotoxicity: Clinical and animal models demonstrate

that ketamine markedly downregulates natural killer cell cytotoxicity and suppresses T-
lymphocyte proliferation.

Clinical Manifestation (Ketamine Cystitis): In chronic recreational users, the combination of

excreted caustic ketamine metabolites (norketamine) irritating the urothelium and local mucosal
immunosuppression triggers severe, ulcerative, bacterial-colonized **ketamine-induced ulcerative

cystitis**, often requiring bladder removal.

3. The Liver: The Master Organ of Life and Immunity

1. Etymology and Cultural Primacy

In Germanic and Indo-European etymology, the word Liver originates directly from Old English
***lifer***, inextricably tied to the verb ***libban*** / ***leofian*** (“to live”, “life”) and

Proto-Germanic ***librō***.
Ancient peoples perceived the liver not as a mere metabolic filter, but as the literal, physical

**seat of the living soul and vital life force**:

In ancient Mesopotamian and Etruscan medicine, hepatoscopy (divination through the
inspection of animal livers) treated the liver as the master mirror of cosmic and biological

health.
In Traditional Chinese Medicine (TCM), the Liver (*Gan*, 肝) is designated as the

**“General of the Army”**—the sovereign planner of the body responsible for storing the

blood, regulating the smooth flow of vital *Qi*, and defending against toxic invasion.
The Alcohol Factor: Because ancient populations consumed weakly fermented ales,

meads, and wines as their primary source of sterile, pathogen-free hydration, a robust liver
capable of clearing continuous ethanol, acetaldehyde, and fermentation congeners was the

literal boundary between longevity and premature death.

2. The Liver-Immune Axis: The Largest Reticuloendothelial Filter

Modern immunology recognizes that the human liver is the primary immunological powerhouse of the

abdominal viscera:

The Kupffer Cell Army: The sinusoidal vascular lining of the liver houses **over 80% of all

resident tissue macrophages in the entire human body: Kupffer cells**.
Endotoxin Neutralization: Blood arriving from the intestines via the portal vein is saturated with

bacterial debris and toxic lipopolysaccharides (LPS / endotoxin) shed by gut microbiota. Kupffer

cells and liver sinusoidal endothelial cells (LSECs) phagocytose and degrade over 99% of portal
endotoxins and bacteria in a single pass, preventing systemic sepsis.

Synthesis of the Complement System: Hepatocytes biosynthesize **over 90% of the body’s
circulating complement proteins** ($C1C9$), the enzymatic cascade that binds, opsonizes, and

punches membrane attack complex (MAC) pores through invading bacteria and virus-infected

cells.
Acute Phase Proteins: The liver synthesizes and releases systemic defense proteins during

infection: C-reactive protein (CRP), ferritin (sequestering iron away from proliferating bacteria),
haptoglobin, and fibrinogen.

melek.salon · hathor.live · wiki.soapbox.community — 149



4. Ancient Hepatic Pharmacology: The 2,000-Year-Old 7-Herb
Formulation

Long before the isolation of Cytochrome P450 enzymes, ancient physicians engineered multi-botanical
matrices specifically designed to modulate liver enzymes, induce Phase II conjugation, and protect

hepatocytes:

The Master 7-Herb Formulation: Xiao Chai Hu Tang (200 CE)

Recorded in the foundational Han Dynasty medical canon ***Shanghan Lun*** (Treatise on Cold
Damage Diseases) compiled by the master physician Zhang Zhongjing around 200 CE, the formulation

Xiao Chai Hu Tang (Minor Bupleurum Decoction) remains the gold standard in East Asian hepatology:

Botanical
Ingredient

Botanical
Taxon

Key Active
Phytochemistry

Enzymatic & Pharmacological Target

Chai Hu
(Bupleurum
Root)

Bupleurum
chinense

Saikosaponins (A, B,
C, D)

Stabilizes hepatocyte membranes;

suppresses lipid peroxidation; modulates
glucocorticoid receptor sensitivity and T-

cell signaling.

Huang Qin
(Baical
Skullcap)

Scutellaria
baicalensis

Baicalin & Baicalein

Potent free-radical scavenger; inhibits

hepatic COX-2 and iNOS; protects
against alcohol-induced steatohepatitis;

modulates Cytochrome P450.

Ban Xia
(Pinellia
Rhizome)

Pinellia

ternata

Ephedrine analogues,

phytosterols, choline

Dries toxic dampness; antiemetic;

downregulates visceral autonomic
nausea.

Sheng Jiang
(Fresh

Ginger)

Zingiber

officinale

Gingerols &
Shogaols

Stimulates bile acid secretion
(choleretic); activates gastric motility via

5-HT3 antagonism; drives hepatic
glutathione synthesis.

Ren Shen
(Asian
Ginseng)

Panax

ginseng

Ginsenosides (Rb1,

Rg1)

Stimulates mitochondrial ATP synthesis;

enhances Kupffer cell phagocytic

capacity; activates the Nrf2 antioxidant
response element.

Da Zao
(Red Jujube

Date)

Ziziphus

jujuba

Triterpenic acids

(betulinic acid),

cyclic AMP

Protects against toxic liver necrosis;

provides nutritional carbohydrates and
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Botanical
Ingredient

Botanical
Taxon

Key Active
Phytochemistry

Enzymatic & Pharmacological Target

trace cofactors for glycogen

replenishment.

Zhi Gan Cao
(Honey-Fried

Licorice)

Glycyrrhiza
uralensis

Glycyrrhizin &
Glabridin

Inhibits 11β-HSD1; potently induces

hepatic Phase II Glutathione S-
Transferase (GST); acts as universal

formulation harmonizer.

The Convergence with Indian Paan (Betel Quid)

This sophisticated multi-compound strategy directly parallels the ancient Indian tradition of Paan:

In India, fresh Betel leaf (*Piper betle*) is coated with slaked lime (calcium hydroxide), catechu

(*Acacia catechu*), areca nut, and aromatic spices (cardamom, clove, fennel).
Enzyme Activation Mechanics:

Just as Indian Paan utilized an alkaline mineral buffer (slaked lime) to elevate salivary pH

and drive transmucosal alkaloid absorption, while betel leaf phenols induced salivary $$-
amylase and gastric bile secretion,

The Chinese 7-herb formula used *Zhi Gan Cao* and *Chai Hu* to upregulate hepatic
Phase II conjugating enzymes (GST and UGT) while ginger and skullcap stimulated bile

flow, ensuring rapid clearance of endotoxins and ethanol metabolites.

5. Driving Metabolism and Immune Resilience:
Immunometabolism

The modern discipline of **immunometabolism** reveals that an organism’s capacity to fight infection,
clear toxins, and maintain physiological vigor depends directly on the bioenergetic programming of its

metabolic machinery:

1. The Master Metabolic Sensor: The AMPK-SIRT1-PGC-1$$ Engine

AMP-Activated Protein Kinase (AMPK): Activated when intracellular energy drops (elevated
AMP/ATP ratio), signaling cellular nutrient scarcity:

Shuts down energy-wasting anabolic fat synthesis via phosphorylation and inhibition of

Acetyl-CoA Carboxylase (ACC).
Activates catabolic fatty acid oxidation and cellular glucose uptake via GLUT4

translocation.
Mitochondrial Biogenesis: AMPK phosphorylates and activates **SIRT1** (sirtuin 1) and

**PGC-1$$** (peroxisome proliferator-activated receptor gamma coactivator 1-alpha), triggering

the transcription of brand-new, healthy mitochondria inside skeletal muscle, liver, and immune
cells.

Autophagy and Mitophagy: AMPK activation stimulates autophagy—the cellular vacuum
cleaner that engulfs and degrades senescent mitochondria, misfolded intracellular protein
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aggregates, and intracellular viral/bacterial pathogens.

2. Bioenergetics of Immune Subsets

Pro-Inflammatory M1 Macrophages & Effector T-Cells: Rely primarily on **aerobic

glycolysis** (the Warburg effect) for rapid, short-term generation of ATP, reactive oxygen species,
and inflammatory cytokines to destroy acute infections.

Anti-Inflammatory M2 Macrophages & Memory T-Cells: Rely on **Fatty Acid Oxidation
(FAO)** and high-efficiency **Oxidative Phosphorylation (OXPHOS)** in healthy mitochondria

to sustain prolonged immune surveillance, resolve inflammation, and accelerate tissue repair.

Maintaining metabolic flexibility—the ability to shift seamlessly between glycolysis and
mitochondrial fatty acid oxidation—is the core biological determinant of immune resilience.

3. Targeted Botanical and Metabolic Protocol

Brown Fat & Non-Shivering Thermogenesis: Octopamine (*Citrus aurantium* extract, $_3$

stimulation) stacked with moderate Caffeine (PDE and adenosine inhibition).
Mitochondrial Respiration & Electron Transport: Coenzyme Q10 (Ubiquinol, $100200$),

Acetyl-L-Carnitine (ALCAR, shuttling fatty acids into mitochondria, $5001000$), and Alpha-
Lipoic Acid (ALA, recycling cellular antioxidants).

Hepatic Phase II & Kupffer Protection:
**Xiao Chai Hu Tang** or modern equivalents: Milk Thistle (**Silymarin / Silibinin**,
stabilizing hepatocyte membranes), Baicalin (*Scutellaria*), and Licorice root extract.

**The GlyNAC Engine:** N-Acetylcysteine (NAC, $6001200$) + Glycine ($12$) to
supply the rate-limiting substrates for hepatic glutathione synthesis.

Innate Immune Training: Mushroom $-(1)(1)$-glucans (from Reishi, Chaga, and Shiitake),

which bind **Dectin-1 receptors** on macrophages and dendritic cells, priming epigenetic
vigilance without triggering chronic inflammation.

See Also

Yin Chen Hao
Virology, Antivenom Immunology, and Aromatic Antimicrobials

Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery
Sublingual Absorption, Salivary Enzymes, and Mucosal Bioavailability

The “-Huasca” Phenomenon, Metabolic Redirection, and Herbpedia Pharmacology
Cytochrome P450 System Inhibition and Induction

Stack Substances

Liposomal Vitamin C
Punic Wax

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Isomers the Analogue Act and Forensic Chemistry
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Isomers, the Analogue Act, and Forensic Chemistry examines the chemical classification of isomers,

their divergent definitions under statutory drug law, the mechanics of the Federal Analogue Act of 1986,
and Alexander Shulgin’s famous “salt shaker” critique in TIHKAL Entry #48 (aMT).

While physical chemistry defines isomerism with mathematical and stereochemical precision, federal
jurisprudence treats chemical similarity through legal standards that frequently collide with molecular

reality.

The taxonomy of isomers in organic chemistry

In chemistry, isomers are molecules sharing an identical molecular formula but possessing distinct

structural arrangements or spatial orientations:

                            [ ISOMERIC CLASSIFICATION ]

                                         │

           ┌─────────────────────────────┴─────────────────────────────┐

           ▼                                                           ▼

[ Constitutional / Structural ] [ Stereoisomers ]

• Same atoms, different bonding order                            • Same bonding, different 3D shape

• Skeletal (chain branching)                                     ┌─────────────┴─────────────┐

• Positional (regioisomers, e.g., Δ8 vs. Δ9)                    ▼                           ▼

• Functional (e.g., virodhamine vs. anandamide)          [ Enantiomers ]            [ Diastereomers ]

                                                         • Mirror images            • Non-

mirror images

                                                         • Chiral centers           • Geometric (cis/trans, E

                                                         • (R) vs. (S), (+) vs. (-) • Epimers (e.g., 9R vs. 9

1. Constitutional and positional isomers

Positional Isomers (Regioisomers): Molecules sharing the identical carbon skeleton where a

substituent or double bond resides at different positions. Examples: $^8$ versus $^9$; 2-
methyltryptamine versus 5-methyltryptamine.

Functional Isomers: Share identical formulas but possess different functional groups (e.g.,

virodhamine is an ester, whereas anandamide is an amide).

2. Stereoisomers: Enantiomers vs. Diastereomers
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Enantiomers (Optical Isomers): Non-superimposable mirror-image molecules created by

asymmetric chiral centers. Enantiomers rotate plane-polarized light in opposite directions
(dextrorotatory $(+)$ versus levorotatory $(-)$) and display identical boiling points, melting

points, and NMR spectra in achiral environments, but interact asymmetrically with chiral
biological receptors.

Diastereomers: Stereoisomers that are not mirror images. Includes geometric isomers (*cis* /

*trans* or $Z$ / $E$) around rigid double bonds (e.g., $$-asarone [*trans*] vs. $$-asarone
[*cis*]), and epimers differing at a single stereocenter (such as $(9R)$ versus $(9S)$).

The Controlled Substances Act (CSA) statutory definitions

Under federal statutory law (21 U.S.C. § 802(14)), Congress defined “isomer” in a manner that departs

substantially from standard scientific nomenclature:

The Hallucinogen Expansion (Schedule I(c)):

For substances listed as hallucinogens under Schedule I, the statute explicitly specifies:

"the term 'isomer' includes the optical, position, and geometric isomers."

The Legal Distinction: Under this statutory provision, if a chemical is scheduled as a

hallucinogen, any positional isomer (a chemically distinct molecule with a different IUPAC name

and different bonding topology) is automatically treated by federal courts as a Schedule I
controlled substance itself.

Narcotics Exclusion: For narcotic drugs, Congress restricted the statutory definition of “isomer”
exclusively to optical isomers (enantiomers), creating a statutory dichotomy where the word

“isomer” has different legal definitions depending on the pharmacological category of the

compound.

The Federal Analogue Act of 1986

To address synthetic chemists designing novel psychoactive substances not yet scheduled by name, the
U.S. Congress enacted the Controlled Substances Analogue Enforcement Act of 1986 (21 U.S.C. §

813):

1. The two-pronged statutory test (21 U.S.C. § 802(32)(A))

To prosecute an unscheduled chemical as a “controlled substance analogue,” the government must prove

beyond a reasonable doubt:

1. Structural Prong: The chemical structure of the substance is substantially similar to the

chemical structure of a controlled substance in Schedule I or II; AND
2. Pharmacological Prong: The substance has a stimulant, depressant, or hallucinogenic effect on

the central nervous system that is substantially similar to or greater than the effect of a

Schedule I or II controlled substance (or is represented/intended to have such an effect).
3. Human Consumption Requirement: The substance must be intended for human consumption

(leading to the widespread, historic labeling of research chemicals as “not for human
consumption” or “bath salts”).
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2. The Schedule III, IV, and V Exemption

A critical and often overlooked limitation of the Analogue Act is that it **strictly applies only to
analogues of Schedule I and Schedule II controlled substances**.

If a novel synthetic chemical is substantially similar to a substance listed in **Schedule III,
Schedule IV, or Schedule V** (such as ketamine, benzodiazepines, or certain barbiturates), it is

**completely exempt** from prosecution under the Analogue Act.

This statutory limitation drove the proliferation of unscheduled synthetic benzodiazepines (e.g.,
etizolam, clonazolam) and dissociatives (e.g., methoxetamine/MXE, deschloroketamine) on the

gray market. Because analogues of Schedule III or IV compounds are entirely unregulated by the
Analogue Act, they remain legal to possess and distribute under federal law until the DEA

explicitly schedules them by name.

Shulgin’s critique: the “Salt Shaker” metaphor and aMT

In TIHKAL (Entry #48, aMT / alpha-methyltryptamine) and in his landmark 1990 forensic address

(*“How Similar is Substantially Similar?”*, published in the Journal of Forensic Sciences), Alexander
“Sasha” Shulgin mounted a scathing critique of the Analogue Act’s scientific incoherence:

1. The Salt Shaker Metaphor

Shulgin argued that “substantial similarity” is an arbitrary, non-scientific legal fiction that fails the

constitutional “void for vagueness” doctrine by denying citizens fair notice of what is lawful:

Shulgin’s Salt Shaker Metaphor: “Consider a salt shaker. It is a glass vessel with a
metal cap containing five holes. If you construct a shaker with six holes, is it

substantially similar? What if it has four holes? What if the holes are drilled in a circle
rather than a star? What if the glass is square rather than round? At what point does it

cease to be a salt shaker and become something else?”

The Variable Mesh Net: Shulgin pointed out that in organic chemistry, changing a single atom
(such as exchanging a hydrogen for a methyl group, or moving an oxygen from C4 to C5)

fundamentally redirects a molecule’s binding affinity, turning a visual psychedelic into a
stimulant, an antidepressant, or an inert compound.

By leaving “substantial similarity” undefined in mathematical or stereochemical terms, Congress

created a legal net with a completely variable mesh size:

"A legal net designed by the prosecution to catch whatever fish it desires to 

catch, and allow whatever fish it wishes to escape."

2. Case study: aMT (alpha-Methyltryptamine) in TIHKAL #48

Pharmacology: aMT is an indolealkylamine synthesized in the 1960s and marketed in the Soviet
Union as an antidepressant under the brand name Indopan. It functions as a long-acting central

nervous system stimulant, monoamine releasing agent, and mild visual psychedelic with a

duration of 12 to 18 hours.
Optical Isomer Divergence:

(S)-(+)-aMT: The more potent enantiomer; functions primarily as an amphetamine-like
central dopamine and norepinephrine releasing agent.
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(R)-(-)-aMT: Displays significantly lower stimulant potency.

The Analogue Paradox: When Shulgin published TIHKAL in 1997, aMT was completely
unscheduled. Under the Analogue Act, federal prosecutors argued it was an analogue of alpha-

ethyltryptamine (AET) or DMT. However, because aMT possesses an alpha-methyl group absent
in DMT and lacks the ethyl chain of AET, expert chemists frequently gave diametrically opposed

testimony in federal courtrooms regarding whether aMT met the “substantial similarity” threshold.

The DEA eventually bypassed the Analogue Act’s vagueness battles by placing aMT under
emergency temporary scheduling in 2003, followed by permanent Schedule I placement in 2004.

Legal isomers vs. chemical analogues

The tension between isomers and analogues remains the central battleground of forensic drug litigation:

Dimension Isomer (Scientific & Statutory)
Controlled Substance Analogue (21

U.S.C. § 813)

Definition
Physical fact: exact same molecular
formula ($C_xH_yN_z$), different

connectivity or 3D shape.

Legal construct: “substantially similar”

molecular structure and subjective effect.

Proof
required

Objective analytical instrumentation
(NMR, GC-MS, chiral polarimetry).

Subjective expert witness testimony

comparing molecular models and
qualitative effects.

Statutory
status

Automatically controlled if listed in

Schedule I(c) as an isomer of a

hallucinogen.

Requires proving human consumption

intent and chemical similarity on a case-

by-case basis.

Vagueness
challenge

Resilient: based on physical structural
formulas.

Vulnerable: historically challenged under
the Fifth Amendment Due Process

vagueness doctrine.

See also: Structure-Activity Relationships in Psychopharmacology · Religious Sacraments, RFRA, and

the Temple of True Inner Light · Stereochemistry in Cannabinoid and Psychedelic Synthesis · PIHKAL

and TIHKAL · SoapBox Law · Legal Lexicon · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Laboratory Equipment and Extraction Engineering

Laboratory Equipment and Extraction Engineering details the hardware, physical dynamics, and

safety protocols governing botanical extraction, distillation, and formulation. From benchtop magnetic
stirrers and ultrasonic cavitation baths to industrial wiped-film short-path distillation and closed-loop

hydrocarbon systems, this article provides the technical and engineering foundation for professional
processing.

Crucially, it documents the severe physics and statutory criminal liabilities surrounding volatile solvent

extractions, serving as a primary safety and harm-reduction guide against catastrophic solvent
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explosions.

Laboratory equipment and physical mechanisms

1. Magnetic stirrers and heating mantles

Mechanism: A motorized rotating magnet beneath a ceramic or aluminum plate drives an internal

PTFE-coated (Teflon) magnetic stir bar inside the reaction vessel.
Vortex dynamics: Stirring creates a central vortex that pulls reactants down toward the bottom of

the vessel, maximizing surface contact between immiscible liquid phases or accelerating the
dissolution of solid cannabinoid isolates.

Thermal control: High-viscosity cannabinoid oils have poor convective heat transfer. If heated

without continuous stirring, local “hot spots” form along the glass base, causing severe scorching
and pyran ring degradation. Modern laboratory hot plates employ external PT1000 thermocouple

probes submerged directly in the fluid to regulate heat via PID algorithms and prevent thermal
runaway.

2. Ultrasonic equipment: cavitation and sonochemistry

Often informally described as “non-vibrating cleaners” because the fluid surface appears calm while

violently cleaning glasses or jewelry, ultrasonic equipment utilizes high-frequency acoustic waves
($2040$):

 [ Piezoelectric Transducer (20–40 kHz) ] ──► Acoustic Sound

Waves in Fluid

                                                      │

                                                      ▼

[ Rapid Alternating Pressure Cycles ] ──► High Compression / Low

Rarefaction

                                                      │

                                                      ▼

[ Acoustic Cavitation Micro-Bubbles ] ──► Grow during low pressure,

reach unstable size

                                                      │

                                                      ▼
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[ Violent Adiabatic Collapse ] ──► Micro-jets, Local Temps (~5,000

K), Pressure (~1,000 atm) 

Acoustic Cavitation: High-frequency sound waves travel through the liquid, generating

alternating high-pressure (compression) and low-pressure (rarefaction) cycles. During the low-
pressure cycle, high-intensity sound tears the liquid apart, creating millions of microscopic

vacuum bubbles (cavities).

Implosive Energy: When these micro-bubbles reach an unstable volume, they violently collapse
(implode) in sub-nanosecond timescales. This localized collapse generates extreme micro-

environments: temperatures approaching 5,000 Kelvin, pressures exceeding 1,000 atmospheres,
and microscopic liquid shear jets travelling at hundreds of meters per second.

Applications in Botanical Science:

1. Ultrasonic-Assisted Extraction (UAE): Micro-jets blast against plant tissue, shattering cell walls
and glandular trichome heads in minutes, releasing cannabinoids and terpenes into solvents at

room temperature without thermal degradation.
2. Solvent Degassing: Cavitation forces dissolved oxygen ($O_2$) and carbon dioxide out of

solution as visible bubbles, stripping dissolved oxidants to protect sensitive cannabinoids from

converting into HU-331 quinones or CBN.
3. Nano-Emulsification: Ultrasonic immersion horn probes supply immense mechanical shear

forces, fracturing coarse cannabinoid oil droplets down into uniform, sub-100 nanometer micelles.
These nano-emulsions dissolve transparently into water, creating rapid-onset beverages without

synthetic chemical surfactants.

3. Microwave-Assisted Extraction (MAE) and Synthesis

Electromagnetic mechanism: Microwave radiation ($2.45$) does not heat by surface
conduction. Instead, it interacts directly with molecular dipoles:

Dipolar Rotation: Polar molecules (primarily water, alcohols, and acids) align and oscillate

with the alternating electric field millions of times per second, generating instantaneous
internal friction and volumetric heating.

Non-polar transparency: Non-polar solvents (heptane, hexane, mineral oil) and pure neutral
cannabinoids have low dielectric loss tangents ($$) and are essentially transparent to

microwave radiation, absorbing minimal heat directly.

Internal Trichome Lysis: Raw botanical tissue naturally contains intracellular moisture.
Microwaves penetrate the plant biomass and selectively boil this internal water. The instantaneous

generation of internal steam produces massive pressure within plant cells and glandular trichome
heads, causing them to explode from the inside out and flushing cannabinoids into surrounding

solvents in 2 to 5 minutes.

Household microwave hazards:
Heating flammable volatile solvents (ethanol, acetone, hydrocarbons) or sealed glass jars in

a consumer kitchen microwave is extraordinarily dangerous.
Domestic microwaves produce non-uniform standing waves with severe “hot spots.” In

sealed containers, rapid solvent vaporization creates explosive hydrostatic pressures that

shatter glass. If solvent vapor leaks into the oven cavity, the non-explosion-proof electrical
door switches or magnetron relays spark, igniting a catastrophic fuel-air fire.

Professional laboratories utilize specialized microwave synthesis reactors equipped with
pressure-rated Teflon vessels, continuous fiber-optic infrared temperature sensors, and inert

nitrogen gas sparging.
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4. Rotary evaporators (Rotovaps)

Used to strip and recover extraction solvents (such as ethanol or ethyl acetate) rapidly at low
temperatures.

A motor rotates the evaporating flask inside a heated water bath, spreading the liquid into a thin,
continuous film across the entire interior glass surface.

A vacuum pump lowers system pressure, drastically reducing the solvent’s boiling point (e.g.,

ethanol boils at 35 °C rather than 78 °C under 100 mbar vacuum). The solvent vapor travels into a
chilled condenser coil, liquefies, and collects in a receiving flask, leaving pure cannabinoid extract

behind without thermal scorch.

5. Short-Path Distillation

The Short-Path Principle: Heavy, viscous cannabinoids (MW > 314 g/mol) have very high
atmospheric boiling points (>400 °C) that would cause immediate charring and thermal

destruction.

Molecular Distillation: Operating under ultra-high vacuum ($<0.01$ / $10$), the boiling point of
$^9$-THC and CBD drops to between 160 °C and 190 °C.

In a short-path distillation head, the vapor travel distance between the heated boiling flask and the
condenser is only a few centimeters (“short path”). This minimizes the residence time the

cannabinoid molecule spends in the vapor phase, preventing thermal decomposition.

Multiple fractions are collected via a multi-neck “cow” receiver: volatile monoterpenes and
residual solvents (heads), pure clear cannabinoid distillate (main body), and dark high-boiling

polymers/pitch (tails).

The closed-loop vs. open-blast divide: Solvent explosion hazards

The extraction of botanical resin using light hydrocarbon solvents (butane, $C_4H_{10}$, and propane,

$C_3H_8$) represents the most dangerous operation in ethnobotanical processing if engineering
controls are omitted:

                [ BUTANE LEAK IN ENCLOSED SPACE ]

                                │

                                ▼

  [ Heavy Gas Density (2.08 g/L vs. Air 1.29 g/L) ]

  (Sinks to floor; pools silently in basements, corners)

                                │

                                ▼

  [ Lower Explosive Limit Reached (LEL: Just 1.8% in Air) ]

                                │

                                ▼  Any Micro-Spark (Relay, Static, Switch)
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  [ CATASTROPHIC FUEL-AIR THERMOBARIC EXPLOSION ]

  (Blown walls, structural collapse, fatal 3rd-degree burns)

1. Physical properties of hydrocarbon solvents

Heavier than air: Butane gas possesses a vapor density of approximately 2.08 g/L, compared to
ambient air at 1.29 g/L. Unlike methane or natural gas (which rises and vents through ceilings),

butane gas **sinks directly to the floor**.
It flows like an invisible, odorless liquid along floorboards, pooling silently in low corners, drains,

stairwells, and crawlspaces.

Narrow explosive threshold: Butane has an exceptionally low Lower Explosive Limit (LEL) of
only 1.8% by volume. If a room’s atmosphere contains as little as 1.8% butane vapor mixed with

oxygen, the entire volume becomes an explosive fuel-air bomb.

2. The lethal hazards of “Open Blasting”

In early illicit market history, amateur operators engaged in “open blasting”—packing raw cannabis into
glass, PVC, or stainless tubes and blowing aerosol cans of liquid butane through the top, collecting the

runoff into open Pyrex dishes.

The Ignition Triggers: Because the heavy butane vapor pools along the floor, any routine

electrical event ignites the mixture:

The internal thermostat relay click of a standard kitchen refrigerator or freezer.
A static electricity spark generated by walking across a carpet or wearing

polyester/synthetic clothing.
A light switch, ceiling fan, or cell phone battery.

The pilot light of a water heater or furnace.

The Blast Wave: A butane fuel-air explosion is a thermobaric event. The rapid expansion of hot
gasses blows out residential walls, collapses roof structures, and generates fireball temperatures

exceeding 1,000 °C, inflicting fatal full-body third-degree burns and pulmonary blast injuries.

3. Statutory penalties and criminal liability

Operating uncertified, open volatile solvent extractions carries severe criminal liability across all
jurisdictions:

Under federal law (21 U.S.C. § 856), operating an unpermitted solvent extraction facility is

prosecuted as a manufacturing felony.
In state courts, causing a residential solvent explosion results in charges of felony arson, reckless

endangerment, and involuntary manslaughter if occupants, neighbors, or responding firefighters
are injured or killed.

4. Professional engineering standards: C1D1 Closed-Loop Systems

In the legal, regulated hemp and cannabis industry, volatile solvent extraction is safely conducted

exclusively within engineered, closed-loop environments:
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ASME-Rated Pressure Vessels: Solvents are contained inside sealed 304/316 stainless-steel

systems rated to withstand pressures exceeding 250–350 PSI. The butane is chilled to cryogenic
temperatures (-40 °C to -80 °C), washed through biomass columns, purged through inline

dewaxing filters, and evaporated back into recovery tanks using sparkless recovery pumps. Over
99% of the solvent is recovered and recycled indefinitely without releasing vapor into the room.

Class 1 Division 1 (C1D1) Cleanrooms:
All electrical wiring, lighting fixtures, and motor housings must be certified explosion-proof
(intrinsically safe), completely sealed so that internal sparks cannot contact the external

atmosphere.
High-volume, continuous negative-pressure ventilation fans exhaust air to the outdoors at

rates exceeding 100 CFM per square foot.

Continuous optical and electrochemical hydrocarbon gas sensors monitor ambient air; if
butane levels reach 10% of the Lower Explosive Limit (0.18% butane), audio-visual alarms

trip and the system automatically shuts down all valves and energizes emergency purge
fans.

All pipes, vessels, and operators must be physically bonded and connected to dedicated

copper earth-grounding rods to eliminate all static electrical potential.

See also: Hemp Industry Scale-Up and Legal Synthesis Protocols · Solvent Chemistry and Polarity in

Botanical Extraction · Cannabinoid Isomerization · Cannabinoid and Terpene Electrochemistry ·
Cannabis Harm Reduction · SoapBox Law · Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Modified Cannabinoids Matrix

Modified Cannabinoids Matrix is a comparative chemical and pharmacological index of semi-
synthetic, rearranged, and prodrug cannabinoids derived from natural plant precursors. Modifying the

dibenzopyran core, aromatic hydroxyl group, or alkyl side-chain yields compounds with radically

altered stability, water solubility, receptor affinity, and toxicity profiles.

This article details the summary matrix, synthesis routes, receptor dynamics, and safety considerations

for each major class.

Summary comparison matrix

Compound Class
Synthesis /
Reagents

Structural
Shift

Pharmacokinetics
& Properties

Hazards &
Notes

Δ9-THC
CBD + Mild

Acid Catalyst
(Kinetic)

Cyclization of

CBD pyran
ring (C9=C10

double bond)

High-affinity

orthosteric CB1

partial agonist;
psychoactive

reference standard.

Labile;
oxidizes to

CBN under
heat/air;

psychoactive

intoxication.
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Compound Class
Synthesis /
Reagents

Structural
Shift

Pharmacokinetics
& Properties

Hazards &
Notes

Δ8-THC
CBD + Stronger

Acid /
Prolonged Heat

Endocyclic

double-bond
migration to

C8=C9

~50–66% potency

of Δ9-THC;
thermodynamically

more stable.

Commercial
crude extracts

often carry
residual acid or

iso-THC

byproducts.

HHC
(Hexahydrocannabinol)

THC / CBD +

H2 + Noble
Metal Catalyst

(Pd/C, Pt)

Catalytic
hydrogenation

of double
bond into

saturated

cyclohexane
ring

Extreme UV and

thermal stability;
mixture of active

(9R) and inactive

(9S) epimers.

Metal catalyst
(palladium)

must be

completely
filtered and

certified absent
on heavy metal

COAs.

THC-O-Acetate
THC + Acetic
Anhydride

(Anhydrous)

Phenolic

hydroxyl (-
OH) capped

as an acetyl

ester

Lipophilic

metabolic prodrug;

20–45 min
metabolic delay;

masks airway TRP
irritation.

Severe
inhalation
toxicity:
Pyrolyzes on
vape coils

(>200 °C) into

toxic ketene
gas

(CH2=C=O).

THCp
(Tetrahydrocannabiphorol)

5-

Heptylresorcinol

+ Terpene
Cyclization

Side-chain
extended from

5 carbons

(pentyl) to 7
carbons

(heptyl)

~33× higher
binding affinity for

CB1 (Ki ≈ 1.2
nM); prolonged

duration of action.

Extremely

potent; high
risk of severe

anxiety, panic,
and prolonged

cognitive

impairment.

THCJD

5-

Octylresorcinol
+ Terpene

Cyclization

Side-chain

extended to 8
carbons

(octyl)

High CB1 affinity;

lipophilic
membrane

anchoring.

Unregulated;
market

products

frequently
mislabeled or

contaminated
with synthesis

isomers.
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Compound Class
Synthesis /
Reagents

Structural
Shift

Pharmacokinetics
& Properties

Hazards &
Notes

THC-O-Phosphate Salt
THC + POCl3 /
Base

Phenolic

hydroxyl
converted to

ionic sodium

phosphate salt

Fully water-
soluble; non-

inhalation
delivery; cleaved

by gut/plasma

alkaline
phosphatases.

Oral/sublingual

prodrug; non-

inhalable;
eliminates

vaping and
thermal risks.

HU-331 (CBD-Quinone)
CBD + High pH

/ Metal Oxidants

/ UV

Resorcinol
ring oxidized

to p-quinone
diketone

Non-psychoactive;
potent inhibitor of

topoisomerase II;

anti-neoplastic
activity.

Reactive

quinone

species;
potential

cytotoxicity at
elevated

systemic
concentrations.

Cannabielsoin (CBE)
CBD + UV-C
Radiation (254

nm)

Intramolecular
photo-

cyclization
across

phenolic

oxygen and
terpene ring

Non-psychoactive;
stable photo-

degradant marker.

Formed during

improper UV
sterilization or

direct sunlight

exposure.

Detailed chemical profiles

1. Hexahydrocannabinol (HHC)

Synthesis: Prepared via catalytic hydrogenation. Hydrogen gas (H2) is bubbled through a solution

of THC or CBD in the presence of a noble metal catalyst—typically palladium on carbon (Pd/C)
or platinum oxide (Adams’ catalyst)—under pressure:

Δ9-THC + H2 ──(Pd/C)──► Hexahydrocannabinol (HHC)

Epimeric split (9R vs. 9S): Hydrogenation creates a new stereocenter at C9, producing two

diastereomers:

(9R)-HHC: The methyl group adopts an equatorial orientation. It fits snugly into the CB1
receptor pocket, possessing binding affinity comparable to Δ9-THC.

(9S)-HHC: The methyl group adopts an axial orientation. It exhibits vastly reduced CB1
binding affinity (roughly 10% of the 9R epimer).

The 9R:9S ratio determines the overall potency of commercial HHC distillates.

Shelf-life: Because the reactive cyclohexenyl double bond is completely saturated, HHC does not
oxidize into cannabinol (CBN) when exposed to UV light, heat, or ambient oxygen, giving it

unmatched shelf-life stability.

2. Alkyl chain-extended cannabinoids (THCp and THCJD)
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The alkyl pharmacophore: The classical pentyl (5-carbon) alkyl chain of Δ9-THC fits into a

hydrophobic binding groove in the CB1 receptor. Early cannabinoid structure-activity relationship
(SAR) research demonstrated that extending this chain modulates affinity:

1 to 3 carbons (THCC, THCV): Substantially reduced CB1 agonism; THCV acts as a
neutral antagonist or weak partial agonist at standard doses.

5 carbons (Δ9-THC): High-affinity partial agonism (Ki ≈ 10–40 nM).

7 carbons (THCp / Δ9-tetrahydrocannabiphorol): Discovered naturally in trace amounts by
Italian researchers in 2019. The 7-carbon heptyl chain spans the full depth of the receptor’s

hydrophobic tunnel, boosting CB1 affinity by roughly 33 times (Ki = 1.2 nM).
8 carbons (THCJD / octyl-THC): Synthetic extension providing intense, prolonged receptor

occupation.

Clinical risks: High-affinity chain-extended cannabinoids cause prolonged tachyphylaxis (rapid
receptor downregulation), extreme tolerance spikes, and heightened incidence of acute cannabis-

induced psychosis or panic episodes in unprimed users.

3. THC-O-phosphate: clean water-soluble delivery

Chemistry: Attaching an ionic phosphate group (-PO4²⁻) to the C1 phenolic hydroxyl transforms
an insoluble, viscous resin (logP ≈ 6.3) into a crystalline salt with high aqueous solubility.

Non-inhalation delivery: Designed strictly for aqueous oral solutions, sublingual drops, or
intravenous research models. Cleaved quantitatively by endogenous alkaline phosphatases into

active Δ9-THC, completely eliminating pulmonary exposure, coil heat, and pyrolysis hazards.

See also: Cannabinoid Isomerization · Cannabinoid and Tryptamine Prodrugs · Airway Irritation and
Cannabinoid Prodrug Delivery · Stereochemistry in Cannabinoid and Psychedelic Synthesis · Cannabis

Harm Reduction · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Molar Stoichiometry Powder Density and Tolerance
Kinetics

Molar Stoichiometry, Powder Density, and Tolerance Kinetics examines the mathematical and

physical laws governing pharmacological dosing, the fatal errors of visual powder approximation

(“eyeballing”), the physics of bulk density variation, and the cellular kinetics of receptor desensitization
and tolerance.

In pharmacological science, biological receptors do not recognize gross visual volume or raw milligram
weights—they interact exclusively with molar quantities of individual molecules. Understanding the

physical boundaries between crystal packing, salt forms, and cellular receptor downregulation is the

primary foundation of quantitative harm reduction.

Molar stoichiometry in pharmacology: Molecules vs. Milligrams
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Pharmacological potency is fundamentally stoichiometric. A single therapeutic response requires a

specific number of ligand molecules to occupy target receptors across synaptic clefts:

 [ Raw Powder Weight (mg) ] ──► Depends on Salt Counter-Ion

& Hydration (Salt Factor)

                                    │

                                    ▼

[ Molar Amount (Moles = Mass / MW) ] ──► Multiplied by Avogadro’s

Number (6.022 × 10²³)

                                    │

                                    ▼

[ Absolute Number of Molecules ] ──► Binds Exact Number of Receptors

in Synapse 

1. Avogadro’s number and the mole

One mole of any chemical substance contains exactly $6.022 ^{23}$ molecules (Avogadro’s
constant, $N_A$).

Because different chemical compounds possess wildly different molecular weights (MW,

measured in grams per mole), two identical milligram weights contain vastly different numbers of
active drug molecules.

2. The salt factor equation: Freebase vs. Ionic salts

Most psychoactive alkaloids and synthetic compounds cannot be cleanly crystallized as unstable neutral

freebases; they are reacted with acids to form crystalline ionic salts (hydrochloride, fumarate, tartrate,
succinate, or sulfate):

The total weighed mass on a balance includes both the active drug molecule and the inactive acid

counter-ion.
The Salt Factor Formula:

Active Freebase Mass = Weighed Salt Mass · (MW_freebase / MW_salt)

Compound
Form

Molecular Formula
Molecular

Weight
(g/mol)

Salt Factor (%
Active

Freebase)

Active Freebase
in 100 mg
Weighed

MDMA
Freebase

$C_{11}H_{15}NO_2$ 193.25 100% 100.0 mg
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Compound
Form

Molecular Formula
Molecular

Weight
(g/mol)

Salt Factor (%
Active

Freebase)

Active Freebase
in 100 mg
Weighed

MDMA
Hydrochloride
(HCl)

$C_{11}H_{15}NO_2

HCl$
229.71 84.1% 84.1 mg

MDMA
Tartrate

$(C_{11}H_{15}NO_2)_2
C_4H_6O_6$

536.57 72.0% 72.0 mg

DMT
Freebase

$C_{12}H_{16}N_2$ 188.27 100% 100.0 mg

DMT
Fumarate

$(C_{12}H_{16}N_2)_2

C_4H_4O_4$
492.62 76.4% 76.4 mg

If an operator assumes that “100 mg of a salt” equals “100 mg of active drug,” or switches

between freebase and salt forms without calculating the stoichiometric ratio, biological receptor
occupancy will diverge significantly.

The deadly fallacy of “Eyeballing” powders

In harm reduction and clinical toxicology, attempting to measure a dose by visual approximation
(“eyeballing,” using the tip of a knife, a match head, or comparing visual piles) is one of the most

prolific causes of accidental fatal overdoses:

                [ IDENTICAL VISUAL PILE SIZE: ~0.1 cm³ ]

                                   │

          ┌────────────────────────┴────────────────────────┐

          ▼                                                 ▼

[ Aerated, Fluffy Lyophilized Powder ] [ Dense, Compacted

Micro-Crystalline ]

• Bulk Density: ~0.15 g/cm³                       • Bulk Density: ~1.10 g/cm³

• Mass: 15 milligrams                             • Mass: 110 milligrams

• Result: Normal Threshold Dose                   • Result: LETHAL 730% OVERDOSE

1. Bulk density ($$) and crystal polymorphism
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The visual volume of a powder has **no fixed relationship to its mass**. Bulk density ($= m/V$) varies

by up to an order of magnitude based on physical and environmental variables:

Crystal habit: Needles, plates, prisms, and amorphous flakes pack with completely different void

fractions.
Milling and particle size: Coarse crystals leave large air gaps; finely micronized powders

compact tightly.

Electrostatic aeration: Static charge causes dry powders to repel each other, creating fluffy, low-
density powders ($0.100.20^3$).

Settling and humidity: Vibrating, tapping, or ambient moisture collapses air channels,
consolidating powder into dense clumps ($0.801.20^3$).

The batch-to-batch trap: Even from the same supplier, different batches of the identical

compound can differ 5-fold in bulk density, rendering past visual experience useless.

2. The human visual blindspot below 50 milligrams

The human eye cannot reliably gauge depth, aeration, or density in sub-centimeter piles. To
human vision, 5 mg and 35 mg of powder appear virtually identical.

In potent classes—such as 2C phenethylamines (e.g. 2C-P, 2C-T-7), synthetic tryptamines (5-
MeO-DMT), or novel entactogens—the difference between an active threshold dose (2–5 mg) and

an emergency room hospitalization (25–40 mg) is a single, visually imperceptible dusting of
powder.

3. Volumetric Liquid Dosing (VLD): The scientific solution

To eliminate the mechanical limitations of inexpensive consumer balances and visual estimation:

Protocol: A measurable mass of powder (e.g., $100$ weighed accurately on a calibrated $0.001$

milligram balance) is fully dissolved into a precise volume of a compatible liquid solvent (e.g.,
$100$ of bacteriostatic water or food-grade propylene glycol).

Accuracy: Complete dissolution achieves homogeneous molecular dispersal. Each $1.0$ drawn
with a graduated oral syringe delivers exactly $1.0$ of compound. Measuring liquid volume with

a syringe provides microgram-level precision without relying on powder geometry.

The microgram threshold and the “Chocolate Chip Cookie”
effect

While classical drugs (such as mescaline, MDMA, or caffeine) dose in tens or hundreds of milligrams,
modern synthetic pharmacology operates across the microgram ($$) threshold, where $1\ = 0.001 =

0.000001$:

                      [ VISUALIZING THE SCALE ]

   • 1 Grain of Table Salt (NaCl): ~60 to 100 micrograms (µg)

   • Active Dose of LSD:           ~100 micrograms (1 grain of salt)

   • Active Dose of 25I-NBOMe:     ~500 micrograms (5–8 grains of salt)
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   • Lethal Threshold of Fentanyl: ~2,000 micrograms (2 milligrams / ~25 grains)

   • Lethal Dose of Carfentanil:   ~20 micrograms (Fraction of a single grain)

1. High-potency microgram classes

LSD (Lysergic Acid Diethylamide): Threshold active at $20\$; standard entheogenic dose
$100150\$.

25I-NBOMe: Substituted phenethylamine active at $250800\$. Due to cheap synthesis, it was
widely mis-sold on blotter paper as counterfeit LSD in the 2010s. Unlike non-toxic LSD, 25I-

NBOMe is a potent full agonist with severe peripheral vasoconstriction, triggering fatal seizures,

cardiac arrest, and renal failure at low milligram doses.
Synthetic Opioids (Fentanyl & Analogues): Pure pharmaceutical fentanyl is lethal at

approximately $2$ ($2,000\$) in opioid-naive adults. Ultra-potent veterinary analogues—such as
**carfentanil** (10,000 times morphine potency)—possess lethal thresholds below $20\$, where

inhalation of airborne dust can prove fatal.

Synthetic Cannabinoids (K2 / Spice / Street “Tune”): Third- and fourth-generation indazole-3-
carboxamides (e.g., 5F-MDMB-PINACA, MDMB-4en-PINACA, AB-CHMINACA) are ultra-

high-affinity **full agonists** at $CB_1$ ($K_i < 1$). Unlike $^9$-THC (a low-efficacy partial
agonist with a ceiling on receptor activation), synthetic cannabinoids produce maximum receptor

efficacy at microgram doses ($50200\$), triggering intractable seizures, psychoses, and fatal
hyperthermia.

2. The “Chocolate Chip Cookie” effect (The Hot-Spot Hazard)

In forensic toxicology and harm reduction, the uneven distribution of microgram-active substances in

illicit solid mixtures is known as the “Chocolate Chip Cookie” effect:

      [ ILLICIT POWDER BLEND: BULK BINDER + MICROGRAM COMPOUND ]

                                  │

                                  ▼  Lack of Multi-Axis Industrial V-Blenders

      [ Static Clumping & Incomplete Geometric Dilution ]

                                  │

          ┌───────────────────────┴───────────────────────┐

          ▼                                               ▼

[ “DUD” TABLET / FRACTION ] [ “HOT SPOT” TABLET / FRACTION ]

• Concentration: ~5 µg                          • Concentration: ~2,500 µg (2.5 mg)
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• Result: Zero psychoactive effect              • Result: SUDDEN LETHAL OVERDOSE

The Physical Mechanism of Non-Uniformity:
Pharmaceutical manufacturing utilizes high-precision geometric dilution, micronized
milling, and multi-axis tumbling V-blenders running for hours to ensure that microgram

APIs (Active Pharmaceutical Ingredients) disperse evenly throughout bulk binders.
In underground manufacturing, simple manual stirring or mechanical shaking fails to

overcome electrostatic attraction and particle size disparities. The active microgram

compound clumps together into localized, hyper-concentrated aggregates—termed “hot
spots”.

The Cookie Analogy: In a batch of chocolate chip cookies, the chocolate chips are never
mathematically uniform across every crumb. One bite contains zero chips, while an adjacent

bite contains four chips clustered together.
In a batch of pressed counterfeit prescription pills or illicit powders, one unit may contain

negligible active compound, while the adjacent unit from the identical press contains a

massive, concentrated clump of $2,0005,000\$ ($25$)—inflicting sudden respiratory arrest,
unmanageable toxicity, or death.

Solid delivery matrices: Blotters, Sugar Cubes, and Liquid
Carriers

To distribute microgram-active substances without relying on dry powder compression, historical and

modern pharmacology has utilized liquid deposition across absorbent matrices:

                [ VOLUMETRIC LIQUID SOLUTION (Pure Solute) ]

                                      │

       ┌──────────────────────────────┼──────────────────────────────┐

       ▼                              ▼                              ▼

[ Perforated Blotter Paper ] [ Porous Sugar Cubes ] [ Frozen Liquid

Matrices ]

• Pure cotton rag cellulose    • 1960s Sandoz / Owsley era    • Sub-zero dark storage

• Max capacity: ~1–2 mg/tab    • High atmospheric exposure    • Bypasses chlorine tap trap

• Debunks "Mescaline Blotter"  • Fast thermal / air decay     • Arrests iso-LSD formation

1. Blotter paper physics and capacity limits
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The Matrix: Standard pharmaceutical and analytical blotter consists of pure, unbleached cotton

rag or high-porosity cellulose chromatography paper (such as Whatman No. 1).
Capillary Absorption: Liquid solutions deposit via capillary action into the interstitial spaces

between cellulose microfibrils.
The Physical Saturation Limit:

A standard single square of perforated blotter ($1/4 /4$, or $6.35 $) has a maximum

physical absorption capacity of approximately 1.0 to 2.0 milligrams of total dissolved
solids.

Any attempt to deposit more than ~2 mg causes the solute to crystallize out of solution,
forming a visible, gritty crust on the paper surface that flakes off.

Debunking the “Mescaline Blotter” Myth:
In street folklore, blotter paper is frequently mis-sold as “mescaline,” “synthetic
psilocybin,” or “concentrated THC.”

A standard active oral dose of mescaline is 200 to 400 milligrams; an active dose of
MDMA is 80 to 120 milligrams; a dose of pure psilocybin is 15 to 30 milligrams.

None of these compounds can physically fit onto a piece of blotter paper. Any blotter tab

circulating on the market is **physically guaranteed to be a microgram-active substance**
—such as LSD ($100\$), a potent DOx amphetamine (DOC/DOM, $1.52.5$), or an

NBOMe ($500800\$).

2. Historical evolution: Sugar cubes, gelatins, and freezing

The 1960s Sugar Cube Era: In the early clinical (Sandoz Delysid) and counterculture (Owsley
Stanley) periods, liquid LSD was dispensed dropwise onto porous refined sugar cubes or candy

wafers.
The Degradation Trap of Sugar Cubes:

Refined sucrose cubes provided instant capillary absorption, but exposed the fragile

molecule to ambient air, atmospheric humidity, and light.
In the presence of warmth and humidity, the indole nucleus degrades rapidly.

The Tap Water Chlorine Hazard:
Municipal tap water contains residual hypochlorous acid ($HOCl$) and free chlorine

($Cl_2$) at parts-per-million levels.

Because the indole ring of lysergamides is extremely sensitive to electrophilic attack, trace
chlorine in tap water **instantly destroys LSD molecules on contact**, chlorinating the

aromatic ring and triggering photolytic addition of water across the 9,10-double bond to
form completely inactive lumi-LSD.

Stable liquid handling strictly requires pure steam-distilled water or anhydrous ethanol.

Frozen Storage (Ice Cubes and Sub-Zero Vials):
To arrest molecular degradation, historical researchers stored calibrated aqueous solutions

frozen (such as in dark, sealed glass containers or ice trays under inert gas).
Freezing immobilizes molecular motion, halting both oxidative cleavage and the

spontaneous C-8 epimerization that converts active d-LSD into biologically inactive **d-

iso-LSD**.
The Transition to Windowpanes and Blotters: To overcome the rapid decay of sugar cubes,

underground chemists developed gelatin “windowpanes” (suspending the molecule inside a solid
gelatin matrix that dried into durable translucent squares) before standardizing on dry, perforated,

light-shielded cellulose blotters.

3. Analytical harm reduction for microgram substances
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Fentanyl Test Strips (FTS):
Qualitative lateral flow chromatographic immunoassay strips sensitive down to $20100$.
The Sampling Trap: Because of the chocolate chip cookie effect, testing a small scraping

or chip from a pill or powder pile is unreliable—the chipped piece might be an empty
binder, while the un-tested half harbors the lethal hot spot. Standard harm reduction requires

dissolving the entire sample in water for testing (the solution can subsequently be consumed

or evaporated).
Naloxone (Narcan) Rescue:

A competitive antagonist at $$-, $$-, and $$-opioid receptors with highest affinity for $$.
Displaces fentanyl from opioid receptors within 2 to 3 minutes, restoring spontaneous

respiration.

Due to the extreme receptor affinity and lipophilic tissue re-distribution of synthetic
fentanyl analogues, multiple repeated doses of naloxone are frequently required as initial

doses metabolize.
Colorimetric Reagent Differentiation (LSD vs. 25I-NBOMe):

Ehrlich / Hofmann Reagent: Contains $p$-dimethylaminobenzaldehyde (DMAB). It

reacts specifically with the indole nucleus of LSD to produce a deep purple or blue color
within 5 to 15 minutes. Because 25I-NBOMe is a phenethylamine lacking an indole ring, it

produces **zero color reaction**.
Organoleptic testing: 25I-NBOMe has an intensely bitter, chemical, metallic taste that

causes immediate local numbness of the tongue and oral mucosa (“If it’s bitter, it’s a
spitter”). Pure LSD on blotter paper is essentially odorless and tasteless.

Cellular tolerance kinetics: Downregulation vs. Depletion

When psychoactive ligands bind neuroreceptors, cellular regulatory systems immediately activate
homeostatic negative feedback loops:

 [ Agonist Binds GPCR (e.g. 5-HT2A) ] ──► Activates Gαq

Signaling (PLC, IP3, Ca²⁺)

                                                 │

                                                 ▼

[ GRK Phosphorylation ] ──► Adds Phosphate to C-Terminal Tail

                                                 │

                                                 ▼

[ β-Arrestin Recruitment ] ──► Sterically Uncouples G-Protein

(Tachyphylaxis)
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                                                 │

                                                 ▼

[ Clathrin-Coated Endocytosis ] ──► Pulls Receptor inside Cell

(Internalization)

                                                 │

                                                 ▼

[ Lysosomal Degradation ] ──► Receptor Destroyed; Requires New Gene

Translation 

1. The GPCR life cycle: Desensitization to Downregulation

GRK Phosphorylation: Continuous agonist binding recruits G-protein Coupled Receptor
Kinases (GRKs), which phosphorylate serine and threonine residues on the receptor’s intracellular

C-terminal domain.
$$-Arrestin Uncoupling (Tachyphylaxis): Phosphorylation triggers high-affinity binding of $$-
arrestin-1 and $$-arrestin-2. $$-arrestin sterically blocks further G-protein interaction,
terminating downstream second-messenger signaling within minutes, even while the agonist

remains bound.

Endocytosis and Downregulation: $$-arrestin acts as an adaptor linking the receptor to clathrin-
coated pits, internalizing the receptor into intracellular endosomes. While some receptors are

dephosphorylated and recycled to the cell surface, prolonged high-affinity stimulation diverts
receptors to lysosomes for enzymatic degradation (downregulation). Replacing destroyed

receptors requires de novo protein transcription and membrane trafficking, requiring days to

weeks.

2. Classic psychedelic tolerance ($5_{2A}$)

Potent $5_{2A}$ agonists (such as LSD, psilocin, and 2C compounds) induce rapid and profound
receptor internalization.

Within 24 hours of administration, cell surface $5_{2A}$ density drops dramatically, producing
near-complete cross-tolerance to all serotonergic psychedelics.

Doubling or tripling the dose during the refractory period fails to reproduce qualitative effects,

while significantly increasing peripheral cardiovascular side effects. A minimum of 7 to 14 days
of complete abstinence is required for receptor densities to recover to baseline.

3. Monoamine releaser tolerance (MDMA): Vesicular depletion

Unlike direct receptor agonists, entactogenic releasers (such as MDMA and 6-APB) produce tolerance

through a completely different presynaptic mechanism:
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MDMA reverses the Vesicular Monoamine Transporter (VMAT2) and Serotonin Transporter

(SERT), purging stored vesicular serotonin pools into the synaptic cleft.
Concurrently, MDMA causes reactive oxygen species (ROS) that temporarily inhibit tryptophan
hydroxylase (TPH), the rate-limiting enzyme in serotonin synthesis.
Once presynaptic axonal serotonin stores are emptied, redosing cannot generate further empathy

or euphoria—it only drives peripheral norepinephrine and dopamine release, provoking severe

hyperthermia, cardiac strain, and neurotoxic axon pruning.
This neurochemical exhaustion is the biological foundation for the harm-reduction “3-Month

Rule,” ensuring complete restoration of presynaptic vesicular serotonin pools and TPH enzyme
recovery.

See also: David E Nichols, Entactogen Pharmacology, and Receptor Mapping · Enzyme Inhibition

Kinetics and Molecular Transporters · Structure-Activity Relationships in Psychopharmacology ·
PIHKAL and TIHKAL · Psychedelic and Psychopharmacology Glossary · Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Neurogenesis Neuroprotectants and Synaptogenesis

Neurogenesis, Neuroprotectants, and Synaptogenesis examines three interconnected mechanisms of
neural repair and cognitive optimization, drawing upon the 2016 Church of Neuroscience research series

by the Van Kush Family Research Institute. It details adult neurogenesis, synaptic remodeling, and the
neuroprotective role of the endocannabinoid system (specifically 2-AG) against traumatic brain injury

and excitotoxic edema.

Summary: The Gears of Cognition

The monograph models cognition as an interconnected network of gears: an initial stimulus propagates

down established neural pathways, activating associated memories and sensory traces. While dogmatic
20th-century neuroscience asserted that the adult human brain could never generate new neurons,

modern cellular biology demonstrates two distinct forms of lifelong neuroplasticity:

1. Neurogenesis: The proliferation and integration of new functional neurons from stem cell niches.
2. Synaptogenesis: The rapid construction, strengthening, and remodeling of synaptic junctions and

dendritic spines.
3. Neuroprotection: Shielding neural tissue from excitotoxic death, oxidative stress, and post-

traumatic cerebral edema.

The Endocannabinoid System and Neurogenesis

The endocannabinoid system (ECS) serves as an indispensable master regulator of both

neurodevelopment and adult neurogenesis:

Neural progenitor cells in the subgranular zone of the hippocampus express high densities of $_1$
and $_2$ receptors.
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Endogenous cannabinoid signaling (via anandamide and 2-AG) directs progenitor cell

proliferation, migration, and differentiation into mature, functional granule neurons.
Preclinical botanical research demonstrates that natural plant compounds—such as the hops-

derived prenylflavonoid 8-Prenylnaringenin (a potent natural MAGL inhibitor)—protect
endogenous 2-AG from degradation, thereby promoting sustained hippocampal neurogenesis.

2-AG as an Acute Neuroprotectant

The most urgent clinical thesis of the monograph highlights the role of 2-arachidonoylglycerol (2-AG)
in acute neurological trauma:

The Traumatic Brain Injury (TBI) Cascade: Severe head impact or ischemic stroke induces
catastrophic presynaptic glutamate dumping. Excessive glutamate triggers unregulated calcium

influx through NMDA receptors, causing mitochondrial collapse and cerebral edema (brain

swelling)—a primary cause of mortality in comatose patients.
The 2-AG Circuit Breaker: Post-synaptic neurons synthesize 2-AG on demand in response to

massive depolarization. Retrograde diffusion across the synaptic cleft activates presynaptic $_1$
receptors, closing voltage-gated calcium channels and arresting further glutamate release.

Reversing Edema: Seminal studies (Panikashvili et al., 2001; 2003) demonstrated that

administering synthetic 2-AG or inhibiting monoacylglycerol lipase (MAGL) significantly
reduces brain edema, attenuates blood-brain barrier breakdown, and dramatically reduces

hippocampal cell loss following closed head trauma. The author argues that translating this
established finding into emergency trauma care represents a critical clinical opportunity.

Synaptogenesis, Dendrites, and Ampakines

While neurogenesis generates new neurons over weeks, synaptogenesis builds new connections across
existing neurons within hours:

Dendritic Arborization: Dendrites form the receptive tree of the neuron, bristling with thousands
of tiny dendritic spines that form chemical synapses.

Ampakines: Positive allosteric modulators of AMPA-type glutamate receptors (such as

aniracetam, CX-516, and CX-614) facilitate synaptogenesis by slowing receptor deactivation. This
stimulates activity-dependent secretion of Brain-Derived Neurotrophic Factor (BDNF),
triggering the physical sprouting of new dendritic spines and facilitating long-term potentiation
(LTP).

This glutamatergic plasticity mechanism foreshadowed the modern clinical adoption of ketamine

for rapid synaptic restoration.

Not Medical Advice

This article is an educational survey of neuroplasticity and neuroprotection research. It is not medical
advice, not a diagnosis or prescription, and not a treatment protocol. Traumatic brain injury, stroke, and

coma are medical emergencies requiring immediate emergency intervention. Consult a licensed

physician.
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See also: Building Brains · Synaptogenesis, Neuroplasticity, and Brain Rewiring · Psychotomimetics,

Sedation, and the Evolution of Psychiatry · The Tryptamine Family and Endogenous Neurochemistry ·
Catecholamines, Transporters, and Monoamine Reuptake · 8-Prenylnaringenin · MAGL · Stack

Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Oilahuasca

The term “Oilahuasca” refers to a proposed biochemical mechanism by which certain culinary

ingredients, specifically those containing allylbenzenes, may be combined to produce psychoactive

effects through the manipulation of metabolic enzymes 111. The name is a portmanteau combining ‘oil’
and ‘ayahuasca’, referencing the principle of enzyme manipulation used in ayahuasca (MAOI + DMT)

but applied to culinary spices using cytochrome P450 (CYP450) enzymes 112.

History and Development

The concept of Oilahuasca was pioneered by a researcher known as Ron69 (69ron) 113. Ron69
developed the core Oilahuasca theory through a systematic review of medical literature from databases

such as WebMD, NCBI, and PubMed, beginning with research into nutmeg’s psychoactive effects
114115116. The key insight was that the principle of enzyme inhibition, used in ayahuasca to prevent drug
breakdown, could be applied to culinary spices using CYP450 enzymes instead of monoamine oxidase

(MAO) 117118119. Ron69’s findings were documented on the HerbPedia Wikidot 120121.

The theory also integrates concepts from Dr. Alexander Shulgin’s work 122. Shulgin, a biochemist and
author of *PiHKAL*, proposed that certain natural essential oils, which he called the “Ten Essential

Oils,” could theoretically be metabolized into psychoactive amphetamine-like compounds 123124. He
suggested that these compounds, such as myristicin, could be “aminized” in the liver to become active
125.

More recently, Rev. Ryan Sasha-Shai Van Kush (also known as OnlineAngelicalist, Phoenixian,

Angelicalist, FinShaggy, punicwax) has expanded upon Ron69’s original theory 126. Within the VKFRI
framework, this expansion includes confirming the theory with NCBI/PubMed citations, integrating
Shulgin’s framework, developing a detailed CYP450 enzyme interaction database, creating a

comprehensive herb database, establishing a three-phase strategic protocol, and documenting safety

concerns 127.

Proposed Mechanism

VKFRI proposes that Oilahuasca involves a complex multi-enzyme orchestration to activate naturally

occurring allylbenzenes found in spices 128. The theory suggests that allylbenzenes are pro-drugs that

require metabolic activation by CYP450 enzymes 129.
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The proposed metabolic pathway involves several steps: 1. Allylbenzenes (e.g., myristicin, elemicin,

safrole) are metabolized by CYP450 enzymes, primarily CYP1A2 and CYP3A4, through 1’-

hydroxylation to form 1’-hydroxy metabolites 130131. 2. These 1’-hydroxy metabolites undergo further

oxidation to become 1’-oxo metabolites, which are described as reactive 132. 3. These reactive
intermediates then form non-enzymatic adducts with endogenous amines, such as dimethylamine,

piperidine, and pyrrolidine 133. 4. The resulting alkaloid metabolites are proposed to be

aminopropiophenones, not amphetamines 134. Three alkaloid subtypes are proposed: dimethylamines,

piperidines, and pyrrolidines 135.

VKFRI’s comprehensive theory suggests that this is not a simple conversion but a sophisticated

manipulation of the metabolic ecosystem 136. It proposes that the 17bHSD2 enzyme acts as a master

activation enzyme, requiring complex multi-enzyme orchestration 137.

Enzymatic Cascade (VKFRI Hypothesis)

VKFRI proposes a nine-stage enzymatic cascade for Oilahuasca activation 138:

**Stage 1: Preparation (T-60 to T-30 min)**: CYP3A4, CYP2C9, and CYP2A6 inhibitors (e.g.,

cinnamon, black pepper, fennel) bind, and glutathione depletion begins (e.g., via cinnamon) 139.

SULT inhibition (e.g., via basil’s nevadensin) also occurs 140.
**Stage 2: Induction (T-30 to T-0)**: Coffee consumption initiates CYP1A2 gene transcription

and enzyme synthesis 141.
**Stage 3: Loading (T-0 to T+2 hrs)**: Multiple allylbenzenes (e.g., myristicin, apiole, dillapiole,

elemicin, estragole, methyleugenol) are consumed, competing for the same CYP1A2 enzyme 142.
**Stage 4: Saturation (T+2 to T+6 hrs)**: CYP1A2 processes substrates, and mechanism-based
inactivation occurs, leading to progressive enzyme loss (e.g., myristicin and apiole forming

reactive intermediates that inactivate CYP1A2) 143.
**Stage 5: Metabolism Slowdown (T+6 to T+12 hrs)**: Most CYP1A2 is inactivated, and
remaining enzyme is overwhelmed. Alternative pathways (e.g., CYP3A4, CYP2C9, CYP2D6) are

blocked, minimizing Phase I metabolism 144.
**Stage 6: Metabolite Formation (T+4 to T+16 hrs)**: Slow formation of 1’-hydroxy metabolites
and 1’-oxo intermediates occurs, followed by non-enzymatic condensation with endogenous

amines to form aminopropiophenone types 145.
**Stage 7: Phase II Blockade (T+6 to T+48 hrs)**: Glutathione is depleted, and SULT is

inhibited, preventing detoxification and leading to metabolite accumulation 146.

Phase II Metabolism Modulation

Glutathione (GSH) plays critical roles as an antioxidant, a Phase II substrate for conjugation, and an

enzyme protector 147. Cinnamon is proposed to deplete glutathione through reactive oxygen species

(ROS) production and GSH oxidation 148. While myristicin induces glutathione S-transferase (GST),
cinnamon’s depletion of GSH means the enzyme is present but non-functional due to lack of substrate
149. Nevadensin from basil is proposed to inhibit sulfotransferase (SULT), blocking another Phase II

pathway 150. This combined strategy is proposed to effectively render Phase II metabolism non-

functional, leading to metabolite accumulation 151.
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Key Compounds and Herbs

Oilahuasca formulations typically involve allylbenzene compounds and various enzyme modulators

oilahuasca/oilahuasca

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Old World vs New World Magic Herbs

Old World vs. New World Visionary Botanicals: Toxicity, Titration, and the Shulgin Method
examines the deep divergence between Old World and New World psychoactive plants, the ancient art of

smoking versus oral ingestion of toxic tropanes, the Indian Sadhu tradition of smoking snake venom and
Datura on cannabis resin, the pharmacological parallel between micro-dosed tropanes and modern

anticholinergics like benztropine, and Alexander Shulgin’s formal bioassay titration (“tasting”) protocol
and “museum level” dosing paradigm.

1. The Fundamental Divergence: Old World Poisons vs. New
World Entheogens

In the history of global ethnopharmacology, a clear geographic and biochemical divide exists between

the dominant visionary flora of the Old World (Europe, Asia, Africa) and the New World (the Americas):

Region
Representative

Botanicals
Primary Active

Chemistry
Pharmacological

Class
Therapeutic Index

& Safety Profile

Old World
“Poison
Plants”

Datura (D.
metel, D.

stramonium),

Henbane
(Hyoscyamus

niger),
Belladonna
(Atropa

belladonna),
Mandrake
(Mandragora
officinarum),

Wolfsbane
(Aconitum

napellus),

Foxglove
(Digitalis

purpurea),

Scopolamine,
hyoscyamine,

atropine,

aconitine,
digoxin, coniine,

ibogaine

Muscarinic
anticholinergics,

voltage-gated sodium

channel activators,
cardiac glycosides,

nicotinic blockers

Extremely Narrow
/ Lethal: High risk

of fatal cardiac

arrest, respiratory
failure,

hyperthermia, or
multi-day violent

delirium if ingested

orally.

melek.salon · hathor.live · wiki.soapbox.community — 177

https://wiki.soapbox.community/
https://melek.salon/
file:///workspaces/Bot/marketing/books/dist/Datura


Region
Representative

Botanicals
Primary Active

Chemistry
Pharmacological

Class
Therapeutic Index

& Safety Profile

Hemlock
(Conium
maculatum),

Iboga
(Tabernanthe
iboga)

New
World
“Visionary
Plants”

Psilocybe
Mushrooms
(Psilocybe spp.),
Peyote & San
Pedro
(Lophophora,

Echinopsis),

Ayahuasca
(Banisteriopsis +

Psychotria),
Salvia
divinorum,

Morning Glory
/ Ololiuqui

Psilocybin /

psilocin,
mescaline, N, N-

DMT, harmala

alkaloids,
salvinorin A,

ergoline
alkaloids (LSA)

Serotonin 5-HT2A

receptor agonists, κ-

opioid receptor

agonists

Expansive
Therapeutic
Index: High

physiological safety
margin (LD50 ≫ 

ED50); minimal

somatic organ

toxicity; non-lethal
at standard

visionary doses.

Why the Old World Relied on “Witches’ Flying Ointments” and Smoke

Because Old World magical plants (*Solanaceae*) contain high concentrations of potent tropane

alkaloids (hyoscyamine, atropine, scopolamine) and cardiotoxic glycosides, oral ingestion was
traditionally avoided or strictly limited to emetics and execution poisons. Instead, European folk

magicians, medieval cunning-folk, and Asian ascetics developed **transdermal unguents** (the classic
“flying ointment” made by dissolving belladonna, henbane, and opium in rendered animal fat or

beeswax) and **combustion / smoking protocols**, both of which bypass the gastrointestinal tract and
temper toxic absorption.

2. The Mechanics of Inhalation: Why Smoking Tropanes Is Safer
Than Eating

The ancient practice—seen from classical Greco-Roman medicine to Indian Shaivite ascetics—of

smoking leaves of *Datura* or *Hyoscyamus* stands in stark contrast to oral consumption:

1. Pyrolytic Thermal Degradation

Tropane alkaloids are heat-sensitive esters:

$$ + + $$
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Burning dry leaf material in a pipe or cigarette pyrolyzes between 80% and 90% of the active

alkaloids before they reach the airways. The user inhales merely a small fraction of the plant’s
total chemical payload.

2. Instantaneous Pharmacokinetic Feedback ($T_{}$ in Seconds)

Inhalation: Volatilized tropanes pass across the vast surface area of the pulmonary alveolar

capillary bed, entering arterial blood and reaching the central nervous system within 5 to 15
seconds. This provides immediate sensory and physiological feedback; the user can take a single

inhalation, observe the effect, and cease immediately if dry mouth, tachycardia, or dizziness

occurs.
The Oral Disaster (Seeds and Teas): Ingesting 50 to 150 Datura seeds or drinking a boiled

decoction traps the user in a lethal pharmacokinetic latency period. Gastric emptying and
intestinal absorption take 60 to 180 minutes. By the time the user experiences central

anticholinergic delirium, the entire massive dose has been absorbed, resulting in 48 to 72 hours of

complete dissociation, dangerous hyperthermia ($>40^$), anhidrosis (inability to sweat), urinary
retention, and fatal respiratory failure.

3. Sadhus, Charas, and Smoking Snake Venom

In India, Shaivite ascetics (such as Aghoris and Nath Yogis) preserve an esoteric pharmacological art:

combining minute quantities of dried snake venom (from cobras, *Naja naja*, or kraits) and *Datura*

leaves with charas (hand-rubbed cannabis resin) for ceremonial smoking.

The Virology and Toxinology Connection

This ancient practice touches foundational principles of modern venomics and immunology:

Thermal Denaturation of Enzymatic Toxins: Raw snake venom is a complex mixture of lethal

enzymatic proteins, including Phospholipase A2 ($PLA_2$), snake venom metalloproteinases
(SVMPs), and hyaluronidases, alongside low-molecular-weight non-enzymatic three-finger toxins

(3FTxs). When subjected to the high temperatures of a glowing cannabis ember ($>600^$):

The bulky, lethal enzymatic proteins are completely denatured, losing their tertiary
structures and biological toxicity.

Small, heat-stable neuroactive peptide fragments and trace endogenous biogenic amines
survive volatilization.

Nicotinic Receptor Interactions: Post-synaptic $$-neurotoxins in elapid venom specifically
target nicotinic acetylcholine receptors (principally $$ and muscle $$). Surviving volatilized

peptide fragments interface with central nicotinic and cholinergic pathways, cross-modulating the

CB1 cannabinoid signaling of the hashish smoke to produce deep analgesic sedation, altered
perception, and intense meditative trance states without the systemic tissue necrosis or fatal

paralysis of an envenomed bite.

4. The Benztropine Model: Micro-Dosing Datura as Medicine

When Indian ascetics or traditional herbalists smoke minimal fragments of dried Datura leaf with

tobacco or cannabis, their objective is **not hallucination or delirium**:
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The Clinical Parallel: In modern Western medicine, synthetic anticholinergics such as

benztropine (Cogentin, administered at 0.5 to 2 mg) and trihexyphenidyl (Artane) are standard
prescriptions used to:

1. Balance dopamine and acetylcholine tone in Parkinson’s disease.
2. Suppress the violent extrapyramidal symptoms (tremors, dystonia, akathisia) induced by

dopamine-blocking antipsychotics.

3. Provide bronchodilation by blocking muscarinic $M_3$ receptors in airway smooth muscle.
4. Suppress excess bronchial and salivary secretions.

The Herbal Equivalent: Smoking a tiny pinch of Datura leaf yields a sub-milligram systemic
dose of scopolamine and atropine that mirrors a 1 mg benztropine tablet: it dries excess phlegm,

dilates the bronchioles (historic “Asthma Cigarettes” sold legally until the mid-20th century

contained stramonium), prevents nausea from strong cannabis resin, and stabilizes autonomic
spasms—completely segregated from the toxic delirium of recreational ingestion.

5. Sasha Shulgin’s “Tasting” Protocol and Museum-Level Dosing

Because botanical potency varies wildly based on climate, soil, and harvest time, neither modern

pharmacology nor responsible ethnobotany ever suggests an arbitrary “minimum dose.” Instead,

researchers rely on the rigorous **titration protocol** formalized by Alexander “Sasha” Shulgin in
PIHKAL and TIHKAL:

1. The Shulgin “Tasting” Titration Protocol

When evaluating any novel or high-risk active compound:

1. Microgram Threshold Starting Point: Begin at a minuscule, sub-active fraction of the suspected
threshold dose (often 10 to 50 micrograms).

2. Complete Washout Interval: Allow a full 3 to 7 days between bioassays to permit full metabolic

clearance, receptor resensitization, and observation of any delayed somatic side effects.
3. Logarithmic to Arithmetic Step-Up: Escalate in modest increments (e.g. 50 µg $$ 100 µg $$

250 µg $$ 500 µg $$ 1 mg), constantly charting vital signs (resting pulse, blood pressure,
pupillary response, and neuromuscular coordination).

4. Identification of the True Active Base: Stop immediately once the definitive +1 threshold on the

Shulgin Rating Scale is confirmed.

2. The “Museum Level” Dose Concept

In his monograph for 2C-B (4-bromo-2,5-dimethoxyphenethylamine), Shulgin coined the term

**“Museum Level” dose**:

Definition: A precise, gentle + or ++ dosage level where perception, color saturation, auditory
depth, and aesthetic appreciation are meaningfully enhanced, but cognitive composure, emotional

stability, motor control, and social camouflage remain 100% intact.
The Test: The user can comfortably walk through a public art museum, interact with strangers,

appreciate paintings and sculptures with extraordinary lucidity, and leave without any external

observer detecting an altered state.
In botanical and nootropic experimentation, the museum dose represents the peak therapeutic

window: maximizing sensory clarity and neuroplastic focus while avoiding the chaotic somatic
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overwhelm, anxiety, or delirium of excessive recreational exposure.

See Also

Datura

PIHKAL and TIHKAL
Shulgin Rating Scale

Virology, Antivenom Immunology, and Aromatic Antimicrobials

Sublingual Absorption, Salivary Enzymes, and Mucosal Bioavailability
Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery

Cannabinoid Oilahuasca
Stack Substances

Punic Wax

Head Cone

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Psychotomimetics Sedation and the Evolution of
Psychiatry

Psychotomimetics, Sedation, and the Evolution of Psychiatry traces the historical paradigms of

psychiatric medicine—from early “model psychosis” hypotheses and involuntary institutional
experiments to surgical and chemical sedation (ether, chlorpromazine, barbiturates), the evolution of

hypnotic sleeping aids, the cathinone pharmacology of Wellbutrin, and the contrasting neurocircuitry of

generalized anxiety, paranoid anxiety, and Post-Traumatic Stress Disorder (PTSD).

The “Psychotomimetic” Hypothesis and Early Schizophrenia
Research

In the 1950s, modern psychopharmacology was born out of an attempt to discover the biological

etiology of schizophrenia. Early psychiatrists and chemists—including Humphry Osmond, Abram
Hoffer, John Smythies, and Ralph Gerard—observed that mescaline and the newly discovered lysergic

acid diethylamide (LSD) produced profound perceptual distortions, synesthesia, and cognitive

alterations in healthy subjects:

             [ THE EARLY PSYCHOTOMIMETIC HYPOTHESIS (1950s) ]

                                     │

         ┌───────────────────────────┴───────────────────────────┐

         ▼                                                       ▼
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[ Exogenous Hallucinogen ]                                [ Endogenous Schizophrenia ]

 • Mescaline / LSD / Psilocin                             • Aberrant metabolic toxin ("M-

Substance")

 • Believed to chemically "mimic"                         • Adrenochrome hypothesis (oxidized adrenaline)

   true schizophrenia                                     • Goal: Isolate the "toxin" to find the "cure"

The “Model Psychosis”: Because these compounds produced visions and unusual ideation, they

were initially classified as “psychotomimetics” (literally, *psychosis-mimicking* agents) or
“hallucinogens”.

The Endogenous Toxin Search: Researchers hypothesized that schizophrenia was caused by an

inborn error of metabolism producing an endogenous psychotomimetic toxin—such as
adrenochrome (an oxidation product of epinephrine) or abnormal methylated phenethylamines

(the “M-substance”).
Shulgin’s Early Engagement: Alexander “Sasha” Shulgin began his chemical career within this

exact intellectual climate. His early work synthesizing mescaline analogues and the

trimethoxyamphetamine (TMA) series was originally framed as an effort to map structure-activity
relationships that might uncover the biochemical trigger of clinical schizophrenia.

1. The Coining of “Psychedelic”

By 1956, Humphry Osmond recognized that the term “psychotomimetic” was fundamentally flawed: it

focused entirely on fear, confusion, and pathology while ignoring the profound aesthetic beauty,
emotional catharsis, mystical unity, and cognitive expansion reported by healthy subjects. In a famous

rhyming correspondence with Aldous Huxley, Osmond coined the term “psychedelic” (from the Greek
*psyche*, “mind/soul”, and *deloun*, “to manifest or reveal”):

“To fathom Hell or soar angelic, just take a pinch of psychedelic.”

2. Shulgin’s Critique of Institutional and Prison Studies

In his later writings, particularly in PIHKAL and TIHKAL, Shulgin delivered scathing critiques of the

early government and university experiments conducted at facilities such as the Lexington Addiction
Research Center in Kentucky and Holmesburg Prison in Pennsylvania (often funded under the CIA’s

MKUltra program):

The Neglect of Set and Setting: Institutional researchers administered massive doses of LSD,

mescaline, or synthetic analogues (such as Ditran or BZ) to incarcerated inmates, institutionalized

psychiatric patients, or unconsenting subjects who were physically strapped to hospital gurneys in
sterile, hostile basement laboratories, surrounded by white-coated doctors taking cold clinical

notes.
Manufactured Terror: Under these terrifying conditions, subjects naturally experienced

profound panic, paranoia, sensory overload, and terror.

The Epistemological Blunder: Researchers recorded these terrified reactions as empirical
“proof” that the drugs induced clinical psychosis. Shulgin argued that the researchers had not

measured the pharmacology of the molecules; they had measured the psychological trauma of
terrorizing a human being whose cognitive filters had been chemically dismantled. When taken in
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supportive, comfortable, aesthetic environments (“Set and Setting”), the exact same molecules

produced peaceful, transcendent, and therapeutic states.

The Sedation Paradigm: From Ether to “Chemical Lobotomies”

For over a century, institutional psychiatry operated on a single core therapeutic strategy: emotional and
behavioral blunting. If a patient was agitated, manic, psychotic, or severely distressed, the intervention

was to depress the central nervous system until the behavioral symptom was silenced:

                     [ THE PARADIGM OF SUPPRESSION ]

                                    │

     ┌──────────────────────────────┼──────────────────────────────┐

     ▼                              ▼                              ▼

[ Volatile Anesthetics ]    [ Barbiturate Era ]          [ Typical Antipsychotics ]

 • Ether & Chloroform        • Phenobarbital, Secobarbital • Chlorpromazine (Thorazine)

 • Global neuronal shutdown  • Direct GABAA pore openers   • Pure D2 dopamine blockade

 • Surgical suppression      • Extreme fatal overdose risk • "Chemical Lobotomy" / Apathy

1. Volatile Depressants and Dental Analgesia

In the 19th and early 20th centuries, volatile hydrocarbon solvents—diethyl ether, chloroform,
and high-dose ethyl alcohol—were the primary agents used to extinguish conscious agitation,

both for surgical procedures and in asylum management.
These agents cause non-specific membrane disruption and diffuse potentiation of inhibitory

receptors, inducing global central nervous system depression.

2. The Barbiturate Era and Its Fatal Flaw

In the early 20th century, barbiturates (synthesized from barbituric acid: phenobarbital,

pentobarbital, secobarbital / “reds”, amobarbital) became the standard treatment for anxiety,
mania, and insomnia.

Mechanism of Action: Barbiturates bind allosterically to the $_A$ receptor. Crucially, at
therapeutic doses they prolong the duration of channel opening in the presence of GABA; at

higher doses, they act as direct $_A$ receptor agonists, forcing the chloride channel open *even

in the complete absence of endogenous GABA*.
The Overdose Hazard: This direct gating activity produces an absence of a pharmacological

“ceiling effect.” By flooding neurons with hyperpolarizing chloride ions, barbiturates shut down
respiratory pacemaker neurons in the pre-Bötzinger complex of the brainstem, leading to fatal

respiratory arrest. Barbiturates possessed a razor-thin therapeutic index, making accidental death

and suicide routine occurrences.
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3. The First-Generation Antipsychotics: Thorazine as a “Chemical Lobotomy”

In 1952, French surgeons and psychiatrists discovered that chlorpromazine (Thorazine)—
originally synthesized as an antihistamine—calmed agitated surgical and psychiatric patients

without inducing general anesthesia.
The Dopamine $D_2$ Blockade: Chlorpromazine and its successor haloperidol (Haldol) act as

high-affinity antagonists at the dopamine $D_2$ receptor in the mesolimbic, mesocortical, and

nigrostriatal pathways.
Neuroleptic Malignant Blunting: While chlorpromazine suppressed acute positive psychotic

symptoms (delusions, auditory hallucinations) by blocking mesolimbic dopamine transmission, it
simultaneously blocked nigrostriatal and mesocortical dopamine, inducing profound side effects:

Extrapyramidal Symptoms (EPS): Parkinsonian tremors, muscle rigidity, and acute

dystonia.
Tardive Dyskinesia: Permanent, irreversible involuntary facial and tongue tics caused by

dopamine receptor hypersensitivity.
Neuroleptic Induced Dysphoria / Affective Blunting: Patients described Thorazine as a

“chemical lobotomy.” It did not resolve underlying psychological distress; rather, it

rendered the patient emotionally indifferent, cognitively sluggish, and incapable of feeling
pleasure or initiating spontaneous thought.

Second-Generation Atypicals: Later atypical antipsychotics (olanzapine, quetiapine, risperidone)
introduced concurrent $5_{2A}$ receptor antagonism, which stimulates downstream dopamine

release specifically in the nigrostriatal pathway to mitigate extrapyramidal motor tremors, yet the

core mechanism remains dopaminergic suppression.

The Evolution of Sleeping Pill Technology

The quest to induce restorative sleep without the lethal respiratory depression of barbiturates drove a
multi-generational evolution in sedative-hypnotic pharmacology:

Generation
Class /

Representative
Drug

Primary
Molecular

Target

Pharmacological
Profile

Clinical
Drawbacks

1st Gen:
Antihistamines

Doxylamine
Succinate (The

NyQuil
Molecule),

Diphenhydramine

Histamine

$H_1$
receptor

inverse
agonist;

Muscarinic

$M_1$
antagonist

Sedation via central

histaminergic
blockade; over-the-

counter availability.

Heavy morning

cognitive
“hangover”; next-

day brain fog;

rapid tolerance;
strong

anticholinergic
load (dry mouth,

urinary retention).

2nd Gen:
Barbiturates

Secobarbital,

Pentobarbital

$_A$

receptor
(Direct pore

opening at
high doses)

Profound, deep

central sedation;
suppression of REM

sleep.

Extreme fatal

overdose risk;
severe

physiological
dependence; lethal

withdrawal
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Generation
Class /

Representative
Drug

Primary
Molecular

Target

Pharmacological
Profile

Clinical
Drawbacks

seizures; narrow
therapeutic

window.

3rd Gen:
Benzodiazepines

Temazepam

(Restoril),
Flurazepam,

Triazolam

$_A$

receptor

Positive
Allosteric

Modulator
(PAM)

Binds $/$ interface;

increases channel

opening
*frequency*; ceiling

effect prevents
isolated fatal arrest.

Tolerance within

2–4 weeks;
disruption of deep

slow-wave and

REM sleep
architecture;

severe physical
dependence and

protracted

withdrawal.

4th Gen: “Z-
Drugs”

Zolpidem
(Ambien),
Zaleplon
(Sonata),

Eszopiclone
(Lunesta)

Selective

$_A$ $_1$

subunit
Positive

Allosteric
Modulator

Preferentially

targets the

sedative/hypnotic
$_1$ subunit over

$_2/_3$ (anxiolytic)
or $_5$ (cognitive).

Rapid onset; less
muscle relaxation;

prone to complex

amnesic sleep
behaviors (sleep-

eating, sleep-
driving,

parasomnias).

5th Gen: Orexin
Antagonists
(DORAs)

Suvorexant
(Belsomra),

Lemborexant
(Dayvigo)

Dual Orexin
Receptor

Antagonists

($_1$ and
$_2$)

Blocks wake-

promoting
neuropeptides

(orexin A & B)

rather than forcing
global GABAergic

inhibition.

Preserves natural
REM and NREM

sleep stages; non-

habit forming;
high financial cost.

The “NyQuil Molecule”: Doxylamine Succinate

Doxylamine succinate is one of the most potent sedative antihistamines known—materially more

sedating than diphenhydramine (Benadryl).

It produces drowsiness by crossing the blood-brain barrier and blocking wake-promoting
histamine neurons in the tuberomammillary nucleus (TMN) of the posterior hypothalamus.

However, because it is also a potent antagonist at muscarinic acetylcholine receptors, it impairs
acetylcholine signaling in the hippocampus, producing the classic “NyQuil hangover”—prolonged

cognitive sluggishness and impaired memory retention the following morning.

The Z-Drug Revolution: Zolpidem (Ambien)

Traditional benzodiazepines bind indiscriminately to $_A$ receptors containing $_1$, $_2$, $_3$,

and $_5$ subunits, producing broad sedation, muscle relaxation, anxiolysis, and cognitive
impairment.
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Zolpidem (Ambien) was engineered as an imidazopyridine that selectively binds the **$_1$

subunit**, which is concentrated in the cortex and thalamus and mediates sedation specifically.
While Ambien spared muscle tone and anxiolytic circuits, its high-affinity $_1$ activation can

uncouple conscious awareness from motor execution: if a user resists immediate sleep, the cortex
enters a waking hypnotic state characterized by profound retrograde amnesia and complex

automatisms (sleep-walking, preparing meals, or driving while entirely asleep).

Antidepressants: SSRI Emotional Blunting vs. The Wellbutrin
(Cathinone) Engine

Modern antidepressant therapy exhibits a fundamental chemical divide between serotonergic stabilizers
and substituted cathinones:

       [ SSRI PARADIGM (Fluoxetine, Sertraline) ]              [ WELLBUTRIN PARADIGM (Bupropion) ]

                        │                                                        │

                        ▼                                                        ▼

              [ Pure SERT Blockade ]                                 [ Substituted Cathinone ]

           • Elevates synaptic serotonin                          • 3-Chloro-N-tert-

butylcathinone

           • Suppresses limbic reactivity                         • Dual NET + DAT inhibitor (NDRI)

           • Emotional blunting / "apathy syndrome"               • Non-

competitive nAChR antagonist

           • High rate of sexual dysfunction                      • Zero serotonergic action / Anti-

fatigue

           • Weight gain & emotional flattening                   • Preserves sexual function & drive

1. SSRI Emotional Blunting (“The SSRI Smile”)

Selective Serotonin Reuptake Inhibitors (SSRIs) successfully prevent depressive despair by
elevating synaptic serotonin and downregulating hyperactive amygdala circuits.

However, in up to 50% of chronic patients, high serotonergic tone exerts an inhibitory break on
ventral tegmental area (VTA) dopamine firing via $5_{2C}$ receptors.

This results in SSRI-induced apathy syndrome: patients no longer feel bottomless sorrow, but

they simultaneously lose the capacity to feel intense joy, romantic passion, artistic inspiration, or
sexual libido. The emotional peaks and valleys are compressed into a flat, gray plateau.

2. Wellbutrin (Bupropion) Is a Substituted Cathinone

Few patients or clinicians realize that Wellbutrin (bupropion) is chemically a substituted
cathinone—a direct structural derivative of the natural alkaloid cathinone found in the East
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African shrub Khat (Catha edulis).

Chemically, bupropion is 3-chloro-$N$-tert-butyl-$$-ketoamphetamine:

Cathinone: C6H5─CO─CH(CH3)─NH2  ──►  Bupropion: 3-Cl─C6H4─CO─CH(CH3)─NH(C(CH3)3)

The Bulky $N$-tert-Butyl Shield:
By placing a chlorine atom at the 3-position and attaching a bulky, branched tert-butyl
group to the amine, medicinal chemists created a molecule that completely avoids the

neurotoxic serotonin-releasing profile of recreationally abused cathinones.
Bupropion acts as a selective Norepinephrine-Dopamine Reuptake Inhibitor (NDRI).
Furthermore, bupropion acts as a potent non-competitive antagonist at nicotinic
acetylcholine receptors (nAChR) (specifically $_3_4$ and $_4_2$ subtypes), which

explains why it is independently marketed as Zyban for smoking cessation: it physically

blocks nicotine from triggering dopamine reward spikes in the ventral striatum.
Because bupropion does not elevate serotonin, it is completely free of SSRI emotional blunting,

lethargy, weight gain, and sexual dysfunction. Instead, it provides clean executive focus,
motivation, and physical energy.

The Neurocircuitry of Fear: Anxiety vs. Paranoid Anxiety
vs. PTSD

To develop effective therapies—especially for military combat veterans—psychiatry must delineate the

distinct neurocircuits that drive distress:

[ GENERALIZED ANXIETY ]               [ PARANOID ANXIETY ]                  [ POST-

TRAUMATIC STRESS (PTSD) ]

          │                                     │                                         │

          ▼                                     ▼                                         ▼

[ Sympathetic Hyper-Arousal ] [ Aberrant Salience ] [ Trauma

Reconsolidation Lock ]

• Hyperactive Locus Coeruleus         • Striatal Dopamine runaway           • Amygdala fear memory frozen

• Excess Norepinephrine / Epinephrine • Neutral events tagged as threats    • Medial PFC fails to gate amygda

• Tachycardia, tremors, tension       • Delusional intent & persecution     • Flashbulb flashbacks & dissocia

• "The body cannot calm down"         • "They are watching / coordinating"  • "The war is happening right now

1. Generalized Anxiety: Sympathetic Overdrive

Driven primarily by an hyper-excitable noradrenergic axis originating in the brainstem locus
coeruleus.
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Characterized by excessive peripheral autonomic signaling: muscle tension, shallow breathing,

racing heart, and generalized somatic worry. The threat is diffuse and unfocused; the biological
alarm system is simply set to an excessively sensitive threshold.

2. Paranoid Anxiety: The Dopaminergic Attribution of Hostile Intent

Represents an intersection between anxiety and psychosis driven by dopaminergic aberrant
salience.
When dopamine surges inappropriately in the dorsal and ventral striatum, the brain assigns urgent

personal significance to random sensory stimuli.

The anxious cognitive cortex attempts to explain this heightened salience by concluding that
neutral external agents (neighbors, passing cars, coworkers, government entities) are acting with

deliberate, coordinated hostile intent. The individual feels under active surveillance or
persecution.

3. Post-Traumatic Stress Disorder (PTSD): The Frozen Synaptic Circuit

PTSD is not simply “severe anxiety”; it is a specific structural failure of memory reconsolidation
and prefrontal inhibitory gating:

1. Hyperactive Basolateral Amygdala: During severe life-threatening trauma (combat, catastrophic

assault), massive surges of norepinephrine and cortisol burn an indelible, hyper-consolidated fear

trace into the synapses of the basolateral amygdala (BLA).
2. Prefrontal Cortex (mPFC) Hypo-Activity: Under normal conditions, the medial prefrontal

cortex evaluates safe environments and sends inhibitory GABAergic signals down to the
amygdala to extinguish fear responses. In PTSD patients, neuroimaging demonstrates that the

mPFC is physically hypo-active and structurally atrophied: it cannot exert top-down inhibition

over the amygdala.
3. Hippocampal Dysregulation: The hippocampus fails to contextualize the memory in time and

space. Consequently, an environmental trigger (a car backfire, a loud shout, a specific smell) does
not produce a conscious memory of the past; it triggers an instantaneous, full-body flashbulb re-

experiencing: to the veteran’s nervous system, the mortal threat is happening right now in the
room.

Why Traditional Suppression Fails Veterans with PTSD

The historic institutional response to veteran trauma was to administer high doses of first-
generation antipsychotics (Thorazine), second-generation neuroleptics (Seroquel), and heavy

benzodiazepines (Xanax, Klonopin).
The Failure of Blunting: While benzodiazepines temporarily silence acute somatic panic by

forcing GABAergic inhibition, they actively block fear extinction learning.

To heal trauma, the amygdala must retrieve the fearful memory while the subject is in a safe
neurochemical state, allowing the brain to update the memory with safe contextual data (memory

reconsolidation).
Benzodiazepines cause retrograde amnesia and blunt synaptic plasticity, physically preventing the

brain from rewiring the trauma circuit. The veteran remains biochemically dependent on the

sedative, while the frozen amygdala trauma loop remains entirely intact beneath the chemical fog.

See also: Synaptogenesis, Neuroplasticity, and Brain Rewiring · The Tryptamine Family and

Endogenous Neurochemistry · Catecholamines, Transporters, and Monoamine Reuptake · Structure-
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Activity Relationships in Psychopharmacology · Building Brains · Neurogenesis, Neuroprotectants, and

Synaptogenesis · David E Nichols, Entactogen Pharmacology, and Receptor Mapping · Stack
Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Punic Wax

Punic wax is saponified beeswax — beeswax boiled repeatedly with an alkali until part of it is
converted to soap. The result is a wax that is partly water-soluble, spreadable cold, and has a melting
point raised from about 60 °C to about 100 °C (140 °F to 212 °F). It is named for the Punics, the
Carthaginians, who were a Phoenician colony.

It is also, in the Institute’s reading, the origin point of soap technology — the same chemistry that

makes soap, arrived at first on beeswax rather than on fat, and the material bridge between the Egyptian
head cone material and the cone itself.

The operator published an open-source claim on the technique on Steemit in 2019 as @punicwax:
applying Punic wax to soap, paint and incense, with resins, gums, rosins, oils, fats and balsams added

to it — stated openly so that other people should copy this ancient technique made new. This page

exists to make that claim easy to act on.

The chemistry

Beeswax is not a fat but a mixture of long-chain esters, free fatty acids and hydrocarbons. The free acid
fraction and the esters saponify with a strong base, producing wax soaps while the hydrocarbon

fraction stays as wax. What comes out is neither wax nor soap but a hybrid: the soap fraction lets water

carry it, the wax fraction gives it body and a high melting point.

Amphiphilic Emulsification and Transdermal Delivery

Because saponified beeswax contains both hydrophobic hydrocarbon tails and ionic carboxylate soap
heads, it acts as a powerful amphiphilic emulsifier.

Lipid-Aqueous Micro-Emulsions: In ancient pharmacology and cosmetics, Punic wax served as
the foundational matrix for complex unguents, ointments, and medicinal pomades. It could stably

bind polar botanical extracts, gums, and wines alongside non-polar plant resins (Kyphi,

frankincense, myrrh, pine rosin) and essential oils.
Trans-Follicular Delivery: In Egyptian Head Cones, Punic wax formulations allowed slow,

temperature-dependent liquefaction ($3740^$). The presence of saponified fatty acid soaps
facilitated trans-follicular and transdermal penetration across the human scalp, delivering

psychoactive alkaloids and aromatic terpenes directly into the cranial micro-vasculature while

completely avoiding hepatic first-pass degradation.
Convergence with African Saponin Systems: This Mediterranean saponification technology

shares direct pharmacological parallels with the southern African Ubulawu and Ukuphahla
traditions. Where Punic wax creates amphiphilic lipid carriers through alkaline saponification of
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beeswax, Ubulawu utilizes high-potency plant saponins (*Helinus integrifolius*, *Silene

undulata*) to generate aqueous micro-foams that lower mucosal surface tension, inhibit oral $$-
amylase, and enhance sublingual permeability for ritual and ancestral dream communication.

The traditional recipe

150 g pure beeswax

Artificial seawater: 42 g sodium chloride in 1,200 mL water, plus 30 g sodium bicarbonate

Boil repeatedly in the artificial seawater

Fritz Faiss (1905–1981) — a Bauhaus student of Paul Klee and Wassily Kandinsky — rediscovered the

technique with Dr Hans Schmid and holds two German patents on wax preparation for encaustic. His
key finding is the one to work from: boiling beeswax in sea water and soda three times raises the
melting point from 60 °C to 100 °C. Three times. Once is not enough.

The seven boiling procedures

Ordered roughly from mildest to strongest base:

1. Salt + baking soda in water + beeswax
2. Ashes + beeswax
3. Ashes + salt and baking soda in water + beeswax
4. Vibhuti + salt and baking soda in water + beeswax
5. Sodalime + beeswax
6. Potash + beeswax
7. Lye + beeswax

Methods 1–4 are the traditional range and are what the archaeology supports. Methods 5–7 are the

modern shortcut and produce a more completely saponified product.

Vibhuti — the sacred ash of Shaiva practice — is method 4’s alkali, and is chemically the same class of

thing as method 2’s wood ash: an alkaline ash lye. That the ritual material and the working alkali are the
same substance is the sort of coincidence this corpus takes seriously.

Safety

Stainless steel vessels only for methods 2–4. Corrosive bases attack many metals and etch glass.
Rubber gloves. Keep vinegar on hand to neutralise a base splash.

Avoid skin contact. Lye and sodalime burns are not immediately painful, which is what makes

them dangerous — the damage is done before it is felt.
Work with ventilation. Boiling alkali spits.

The patent literature

Three documented routes beyond the traditional one:
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Kreidezeit method — bleached wax saponified with potash; the result is partly water-soluble and

easy to apply.
French patent FR2559778A1 — the desert-grass method. Uses yellow wax dust (cuticle dust)
from desert and steppe grass rather than beeswax. Boil in saturated brine with sodium hydroxide
powder → cool the white pasty wax in cold water → purify by boiling in water containing iron

oxide → cool in pure water → sun bleach → reactive cooking with a metal catalyst → separate

catalyst by boiling in water → final sun bleaching. Yields a white wax with a high melting
temperature.

German patent DE202006013438U1 — “Punic milk.” Beeswax, potash (K₂CO₃), water and
sodium water-glass (Na₂SiO₃). Uses given: coating, adhesive, impregnating agent, building

material, restoration material.

The archaeology that vindicated it

Cuní, Cuni, Eisen, Savizky and Bové (2012) analysed eight Roman wall paintings from Spain and a

Roman-Egyptian mummy portrait by ATR-FTIR and GC-MS, and found the binding medium was
beeswax and soap. Their conclusion: this is the first demonstration that the Romans used a water-
soluble wax-and-soap encaustic paint, and that wax-and-soap may be the lost ancient encaustic

formulation that has been searched for for five hundred years.

That is the point at which Punic wax stops being a craft revival and becomes a solved archaeological

problem.

Encaustic

Encaustic is painting with heated wax as the binding medium — the technique of the Fayum mummy

portraits, whose colours have survived two thousand years. Ordinary beeswax encaustic must be kept
molten. Punic wax, being partly water-soluble, can be worked cold and thinned with water, which

is what makes it practical rather than merely historical.

Carthaginian context

The Punics were the people of Carthage, originally a Phoenician colony in what is now Tunisia and

Libya. The Institute’s reading connects this to the Tyre line: 2 Samuel 5:11 records Hiram king of Tyre
sending cedar and stonemasons to David, and the same Tyre founded Carthage. Blavatsky’s line is

quoted in the source material — “Not only were Moors well versed in it, they were the originators of

[Mystery Schools].” That framing is the Institute’s, not established history.

See also: Recipes · Kyphi · Head Cone · Stack Substances · SoapBox

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Punic Wax Consciousness Synthesis
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The Punic Wax Consciousness Synthesis is a research synthesis by the Van Kush Family Research

Institute (Dallas, Texas; January 2026) that reads the ancient wax corpus — Punic Wax, the head cone,
Kyphi, the Fayum portraits, and the wax-hieroglyph thesis — as a single thread the Institute calls a

consciousness technology: a material and institutional tradition, carried by the Phoenician–Carthaginian
(“Punic”) world, for inducing and transmitting states of awareness. This page sets out that synthesis. It is

the Institute’s interpretive framework, the most speculative member of the wax corpus, and it is

presented as a held position with its grounded and its conjectural parts kept distinct — the discipline the
Library calls Crypt-ology. The historical substrate (Phoenician preservation craft, Carthage, the

archaeology) is well attested; the “consciousness conductor” reading built on top of it is the Institute’s
thesis, offered for consideration rather than asserted as established fact.

The grounded substrate

Several of the synthesis’s building blocks are ordinary, defensible history and archaeology:

The head cone was a real delivery device. The 2019 Amarna excavation confirmed physical

beeswax cones (Stevens et al., 2019). A wax cone worn on the head, melting slowly in body and
ambient heat, releasing aromatics and plant compounds over the course of a feast, is a timed-

release transdermal-and-inhalation delivery system — effectively the world’s first “patch.” That it

altered mood and state through scent and absorbed compounds needs no mysticism; it is what
aromatic and herbal delivery does. See Head Cone and Edible Waxes Hive Foods and Aromatic

Resins.
The Phoenicians ran a real preservation and trade network. The Phoenicians and their western

colony Carthage (the “Punic” world) were the Mediterranean’s master traders and preservers —

of foodstuffs, dyes (Tyrian purple), documents and craft secrets. Punic wax itself is named for
them, and Pliny the Elder records a Punic method of purifying beeswax with seawater. A network

that preserved materials also preserved and moved knowledge.
“The dew of Hermon” is a real text. Psalm 133:3 — “as the dew of Hermon, and as the dew

that descended upon the mountains of Zion” — links Mount Hermon to blessing and descent “for

there the LORD commanded the blessing.” Mount Hermon is a genuine religious-geographic
focus across several traditions (it appears in Second Temple literature as the descent-point of the

Watchers in 1 Enoch). The synthesis takes this as its origin motif.
Hannibal and the Magonids were an initiated elite. Carthaginian leadership (the Magonid and

Barcid lines, Hannibal Barca) operated within a priestly-aristocratic religious culture. Reading

Hannibal as a formally educated member of a mystery-school culture — rather than the Roman
caricature of a “clever barbarian” — is a defensible historiographic correction, whatever one

makes of the larger claims.

The Institute’s framework

On that substrate the synthesis builds its interpretive thesis. These are the Institute’s positions:

Wax as a “consciousness conductor.” The synthesis reads beeswax not merely as a preservative
but as the preferred medium of a transmission tradition — the substance chosen to carry aromatics

into the body (the cone), to carry likeness and presence across death (the Fayum portrait), to seal
and carry the word (document and amulet), and to carry the sacred image (the encaustic icon).

melek.salon · hathor.live · wiki.soapbox.community — 192

file:///workspaces/Bot/marketing/books/dist/Punic_Wax
file:///workspaces/Bot/marketing/books/dist/Head_Cone
file:///workspaces/Bot/marketing/books/dist/Kyphi
file:///workspaces/Bot/marketing/books/dist/Fayum_Mummy_Portraits
file:///workspaces/Bot/marketing/books/dist/Cera_non_Panis
file:///workspaces/Bot/marketing/books/dist/Crypt-ology
file:///workspaces/Bot/marketing/books/dist/Head_Cone
file:///workspaces/Bot/marketing/books/dist/Edible_Waxes_Hive_Foods_and_Aromatic_Resins
file:///workspaces/Bot/marketing/books/dist/Edible_Waxes_Hive_Foods_and_Aromatic_Resins
file:///workspaces/Bot/marketing/books/dist/Punic_Wax


Across all four, wax is the material that holds and delivers something immaterial — scent,

presence, word, image. The Institute calls this function “conduction.”
The Phoenician–Punic transmission network. The thesis extends the trade-and-preservation

network into a transmission network for this practice — Mount Hermon as an origin point,
Carthage as a western node, the craft surviving the destruction of Carthage (146 BCE) and

resurfacing later (Galen’s cold cream; the Fritz Faiss / Hans Schmid rediscovery and German

patent in the 1930s; the modern Egyptian Magic lineage). Continuity through loss and resurfacing
— not redemption of failure — is the pattern the Institute reads here, consistent with how it reads

its own lineage.
Egregori, tulpas and oracles — “minds sustained by attention.” The synthesis places the wax

tradition next to one of Hathor’s standing topics: the idea that certain minds or presences are

sustained by collective attention. An oracle, an egregore, a tulpa — on this view a focus of
sustained attention and ritual can take on a durable, functional reality. The Institute holds this as a

position (its genuinely defensible form is about attention, ritual and shared cognition producing
real, persistent social-psychological entities), and it is the conceptual bridge from the ancient

material to the Institute’s own work with AI and the Crypt-ology — the Witness’s Mystery-School

engine.
“From Mount Hermon to digital awakening.” The synthesis closes by drawing the thread

forward to the present: a timed-release medium that shaped states of awareness in antiquity, read
as an ancestor of present-day attention-and-interface technologies — including the Institute’s own

AI work, which the paper notes was developed in collaboration with AI systems. This is the
frankly visionary end of the thesis and is offered as such.

How to hold it

The Library’s practice, per Crypt-ology, is to hold the grounded and the conjectural distinctly rather than
to collapse them. On that standard: the delivery-device reading of the head cone, the reality of the

Phoenician preservation network, the Psalm 133 / Mount Hermon text, and the Carthaginian priestly-

aristocratic culture are well-grounded. The unifying “consciousness conductor” reading, the extended
transmission network, and the forward link to “digital awakening” are the Institute’s interpretive
synthesis — a held position, coherent on its own terms, presented for the reader to weigh. Both are
offered here honestly labelled, which is the whole point of putting the wax corpus into a research library

rather than asserting it as settled.

See also

See also: Punic Wax · Head Cone · Kyphi · Fayum Mummy Portraits · Encaustic · Cera non Panis ·

Edible Waxes Hive Foods and Aromatic Resins · Crypt-ology · The Library of Ashurbanipal

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Rasa Shastra and Ancient Indian Nanochemistry
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Rasa Shastra and Ancient Indian Nanochemistry examines the classical Indian science of

iatrochemistry and metallurgical pharmaceutics (Rasa Shastra), the traditional multi-cycle calcination of
metals into Bhasmas, and contemporary materials science research demonstrating that these ancient

preparations represent some of humanity’s earliest engineered metal nanoparticles.

While historically dismissed by colonial authorities as unscientific superstition, 21st-century

characterization utilizing Transmission Electron Microscopy (TEM), X-Ray Diffraction (XRD), and

Dynamic Light Scattering (DLS) has revealed that authentic Bhasmas—most notably Swarna Bhasma
(gold) and Rajata Bhasma (silver)—are zero-valent metallic nanocrystals encapsulated in organo-

botanical shells.

The philosophy and lineage of Rasa Shastra

Rasa Shastra (literally “the science of mercury and metallic essences”) emerged as an advanced

specialized branch of classical Ayurveda during the early medieval period (8th to 14th centuries CE),
codified in foundational Sanskrit treatises such as the Rasaratna Samuccaya, Rasendra Chudamani, and

Rasarnava:

                [ Vaisheshika Atomism (Paramanu Theory) ]

                                   │

                                   ▼

      [ Raw Heavy Toxic Metals: Au, Ag, Cu, Fe, Zn, Hg ]

                                   │

                                   ▼  Shodhana (Purification & Thermal Shock)

      [ Micro-Cracked Pure Metal Powder ]

                                   │

                                   ▼  Bhavana (Wet Grinding with Botanical Juices)

      [ Polyphenol-Coated Organic Slurry ]

                                   │

                                   ▼  Marana (Repeated Hermetic Puta Calcination)

      [ Organo-Metallic Nanoparticle Bhasma (15–50 nm) ]

1. Theoretical foundations in Vaisheshika atomism

The theoretical framework of Rasa Shastra is rooted in the Vaisheshika school of Indian philosophy,

founded by the sage Kanada (circa 6th century BCE):
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Paramanu (The Indivisible Atom): Kanada posited that all physical matter is composed of

indivisible, eternal spherical points called *paramanu*, which combine through chemical heat
(*paka*) into diatomic (*dvyanuka*) and triatomic (*tryanuka*) molecules.

Parinama (Transformation of Matter): Rasa Shastra practitioners argued that macroscopic,
heavy bulk metals cannot be assimilated by human tissue and act as toxic poisons. However, by

applying sustained cyclic thermal energy (*Puta*) in the presence of organic botanical catalysts,

the metallic bonds can be shattered down to the *paramanu* level, producing a non-toxic,
biologically compatible form (*Bhasma*).

2. The concept of Rasayana

In classical Indian medicine, metallic preparations were not used merely as localized remedies, but as

Rasayanas—agents that arrest cellular senescence, enhance longevity, stimulate non-specific immunity
(*Ojas*), and modulate cognitive function (*Medhya*).

The pharmaceutical process: From bulk metal to Bhasma

Synthesizing an authentic Bhasma requires an exacting, multi-month pharmaceutical protocol designed
to eliminate heavy metal toxicity and drive particle size reduction:

1. Shodhana (Purification and thermal shock)

Raw metal sheets or foils (such as 24-carat gold or fine silver) are heated to red heat ($>800900$)

using charcoal furnaces.
The molten or glowing metal is immediately quenched into standardized liquid media: sesame oil

(Tila taila), buttermilk (Takra), fermented sour rice gruel (Kanji), cow’s urine (Gomutra), and

herbal decoctions of horse gram (Kulattha).
Repeating this heating and quenching cycle 7 to 21 times induces severe thermal shock, shattering

the metallic crystal lattice, forming deep micro-fissures, and burning off volatile impurities.

2. Bhavana (Wet trituration with botanical juices)

The cracked metal is placed into a heavy stone mortar (Kharal) and subjected to continuous
mechanical levigation (wet grinding) with fresh botanical extracts for days or weeks.

Botanical Catalysts: Commonly uses fresh juice of Aloe vera (Kumari), sacred basil (Ocimum
sanctum / Tulsi), Indian gooseberry (Phyllanthus emblica / Amla), or wild calotropis (Calotropis

procera / Arka).

Biochemical Role: High-shear mechanical grinding reduces the metal into sub-micron fragments,
while plant polyphenols, organic acids (citric, malic, ascorbic), and polysaccharides adsorb onto

the newly exposed metallic surfaces.

3. Chakrika (Pelletization) and Sharava Samputa (Hermetic sealing)

The triturated paste is rolled into flat, coin-sized discs (Chakrikas) and thoroughly dried in the
sun.

The dried discs are arranged inside a shallow earthen crucible (Sharava), covered with a matching

inverted crucible, and the seam is hermetically sealed using seven layers of clay-soaked cotton
fabric (Sandhibandhana).
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This creates an airtight, micro-oxygenated, sealed reaction vessel capable of withstanding intense

thermal cycles without allowing atmospheric oxygen to cause rapid oxidation to coarse oxides.

4. Marana and Puta (Cyclic subterranean calcination)

The sealed crucible is placed inside a deep subterranean pit and buried beneath a standardized
number of dried cow-dung cakes.

The pit is ignited. As the fuel slowly burns downward, the interior crucible reaches temperatures
between 400 °C and 900 °C (depending on the metal and specific *Puta* design: *Gajaputa*,

*Varahaputa*, or *Kukkutaputa*).

After cooling naturally, the crucible is unsealed, the ash is retrieved, mixed with fresh botanical
juices, triturated again (Bhavana), pelletized, resealed, and fired.

This entire cycle of *Bhavana* and *Puta* is repeated between 10, 30, and up to 100 times
(*Shataputi*), or even 1,000 times (*Sahasraputi*).

Modern scientific characterization: The Nanoparticle Reality

Over the past two decades, academic materials scientists and pharmacologists (including studies
published in the *International Journal of Nanomedicine* and *Materials Science & Engineering*) have

subjected classical Bhasmas to rigorous modern spectroscopic analysis:

                [ TRANSMISSION ELECTRON MICROSCOPY (TEM) ]

                                   │

                                   ▼

      ┌────────────────────────────┴────────────────────────────┐

      ▼                                                         ▼

[ Core: Zero-Valent Nanocrystal ] [ Shell: Organo-Botanical Ligand

]

• Gold (Au⁰) or Silver (Ag⁰)                    • Carbon, Oxygen, Phytochemicals

• Diameter: 15–50 nanometers                    • Derived from Aloe vera / Herbs

• High surface-area-to-volume ratio             • Steric stabilization against clump

1. Particle size analysis (TEM and DLS)

Transmission Electron Microscopy (TEM) and Dynamic Light Scattering (DLS) confirm that
authentic Swarna Bhasma and Rajata Bhasma are **true nanoparticles**.

The mean particle diameter falls predominantly between 15 and 50 nanometers, with a
significant fraction measuring below 20 nm. The repeated *Puta* heating cycles act as ancient
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top-down mechanical and thermal attrition processes, fragmenting bulk crystal domains into

nanoscale clusters.

2. Crystallography and elemental phase (XRD and EDX)

Swarna Bhasma (Gold): X-Ray Diffraction (XRD) demonstrates that gold Bhasma retains a
face-centered cubic (fcc) crystalline lattice of zero-valent, elemental gold ($Au^0$). It is not an

ionic gold salt.
Rajata Bhasma (Silver): Consists of nanocrystalline silver ($Ag^0$) alongside trace, non-toxic

silver sulfide ($Ag_2S$) phases.

Trace Element Incorporation: Energy Dispersive X-ray Spectroscopy (EDX) detects trace
amounts of calcium, magnesium, silicon, and iron picked up from the earthen crucibles and

botanical juices, which integrate into the mineral matrix.

3. The organo-metallic core-shell architecture

Fourier-Transform Infrared Spectroscopy (FTIR) reveals the crucial secret of Bhasma stability:

The metallic core is coated with an amorphous **organic shell composed of carbon, hydrogen,

nitrogen, and oxygen derived from the plant juices**.
This organic capping acts as a natural biocompatible surfactant. It creates a steric repulsive barrier

that prevents the metal nanoparticles from agglomerating into heavy, toxic lumps.

Furthermore, this phytochemical coating facilitates targeted cellular endocytosis, enabling the
nanoparticles to pass through biological membranes and cross the blood-brain barrier without

triggering the acute heavy metal toxicity associated with raw inorganic salts.

Classical quality control tests (The ancient analytical suite)

Before the invention of electron microscopes, Rasa Shastra physicians developed four physical tests to

confirm that a metal had reached nanoscale completion:

Ancient
Sanskrit test

Meaning Modern physical-chemical significance

Varitara
“Floats on
water”

Nanoscale particle size and surface tension allow the dry ash to
float indefinitely on a calm water surface without sinking.

Rekhapurnata
“Enters skin

furrows”

Particles are fine enough (<20 µm aggregates composed of 20 nm
nanocrystals) to enter and vanish into the microscopic lines of the

human fingerprint.

Niruttha
“Incapable of
re-melting”

Heating the Bhasma with pure lead or silver in a crucible

produces no metallic alloy bead, proving the metallic bonds have
been permanently altered.

Apunarbhava
“Incapable of

regeneration”

Melting the ash with strong chemical reducing fluxes (ghee,

honey, borax) fails to regenerate metallic gold or silver.

See also: Colloidal Metals, Electrochemistry, and Nanoparticles · Chelated Minerals · Mysticism and

Eastern Philosophy in Science · Pashupata Shaivism · Universal Reaction Templates in Cannabinoid

Chemistry · Stack Substances
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Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Shulgin Ten Essential Oils

The “Shulgin Ten Essential Oils: Complete Framework” is a systematic catalog of psychoactive plant
sources and their metabolic pathways, based on Dr. Alexander Shulgin’s original research and expanded

with modern findings152.

Core Theory and Modern Correction

Dr. Alexander Shulgin’s original theory proposed that adding ammonia to any of these natural product

oils would, in principle, produce the corresponding amphetamine153.

VKFRI notes a modern correction to this theory: the “ammonia addition” does not occur as simply as

Shulgin theorized in 1963154. Instead, liver enzymes create 1’-oxo intermediates, which then condense

with endogenous amines (not ammonia)155. The resulting products are aminopropiophenones, not

amphetamines156. However, VKFRI states that the basic principle holds: essential oils lead to

psychoactive metabolites157.

Framework Importance

The framework is considered important for several reasons158:

It provides a systematic catalog of psychoactive plant sources159.

It offers a structural understanding of which plants are effective160.

It allows for the prediction of relative potencies161.

It serves as a foundation for VKFRI’s Oilahuasca Theory162.

Pedagogical Framework: The 10 Classic Ladies

Within VKFRI’s pedagogical framework, “The 10 Classic Ladies” are described as a lesson in structural

alchemy163. The core insight is that Shulgin’s 10 Essential Amphetamines demonstrate that common
herbs found in a spice cabinet produce these same structures, implying that “the plants ARE the

chemistry”164.

This framework aims to teach students where different additions attach to compounds and how they get

there165. Examples provided include166:

**5-MeO-DMT**: The ‘5’ position indicates where the methoxy group attaches167.
**2C-I**: The ‘2C’ indicates the phenethylamine backbone, and ‘I’ indicates iodine at a specific

position168.
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**Delta-8 vs Delta-9 THC**: The number indicates where the double bond is located169. Delta-9
THC has what VKFRI describes as a “magnetic charge” (electron density from the double bond)

at position 9, while Delta-8-THC has this “charge” at position 8170. This distinction is due to the
shift in the position of the existing double bond, not the attachment of a methoxy group like in 5-

MeO-THC171.

VKFRI connects this teaching to the concept of “HERBAL Alchemy,” stating that Shulgin’s work

fundamentally encodes herbal knowledge in chemical notation, transforming the spice cabinet into what

VKFRI calls a “laboratory of consciousness”172.

Sources

shulgin-pihkal-tihkal/shulgin-pihkal-tihkal/shulgin_ten_essential_oils.json

Coverage

This article is based entirely on the single provided source file: `shulgin-pihkal-tihkal/shulgin-pihkal-

tihkal/shulgin_ten_essential_oils.json`.

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Solvent Chemistry and Polarity in Botanical
Extraction

Solvent Chemistry and Polarity in Botanical Extraction provides the foundational physical chemistry

required for the hemp industry, clinical laboratories, and botanical extractors to reliably separate, purify,
and synthesize active compounds. Understanding the dielectric constant, partition coefficients ($P$), and

nucleophilic reactivity of solvents is what separates pharmaceutical-grade distillates from toxic,

contaminated sludge.

This article details the polarity spectrum, phase separation mechanics, the hydrophobic nature of

cannabinoids, and the critical failure of alcohol (ethanol) in acid-catalyzed synthesis (the nucleophile
trap).

The Polarity Spectrum

Solvents are broadly classified by their polarity—the uneven distribution of electrical charge across the
molecule, measured by the dielectric constant ($$):

 [ NON-POLAR (Hydrophobic) ] ─────────► [ INTERMEDIATE ]

─────────► [ HIGHLY POLAR (Hydrophilic) ]
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• Heptane, Hexane, Butane              • Ethyl Acetate             • Water, Methanol, Ethanol

• Dissolves lipids, terpenes           • Dissolves resins          • Dissolves salts, sugars

• Repels water                         • Mildly miscible           • Highly hydrogen-bonded

1. Non-Polar Solvents (Alkanes and Terpenes)

Examples: Heptane, Hexane, Butane, Pentane, and d-Limonene.
Properties: These solvents consist entirely of carbon and hydrogen bonds with symmetrical

charge distribution. They possess zero to negligible dipole moments.
Extraction Target: Non-polar solvents are the exclusive choice for dissolving neutral

cannabinoids (THC, CBD), volatile monoterpenes, and freebase alkaloids, leaving behind water-
soluble plant ballast (tannins, chlorophyll, and sugars).

2. Highly Polar and Protic Solvents

Examples: Water ($H_2O$), Ethanol ($CH_3CH_2OH$), Methanol ($CH_3OH$).

Properties: “Protic” solvents possess active hydrogen atoms bound to oxygen or nitrogen,

enabling them to form strong hydrogen bonds and act as proton donors or acceptors.
Extraction Target: Polar solvents dissolve ionic salts, mineral acids, plant sugars, and polar

glycosides.

The Partition Coefficient ($P$) and Phase Separation

The octanol-water partition coefficient ($P$) dictates exactly how a molecule behaves in a biphasic

(two-liquid) system:

Cannabinoids are extremely hydrophobic: Cannabidiol (CBD) and THC possess a $P$ of

approximately **6.3**. This means that if CBD is placed in a jar containing half water and half
heptane, $10^{6.3}$ (roughly 2,000,000) molecules of CBD will dissolve into the heptane layer

for every 1 molecule that dissolves into the water layer.

Phase Separation (The Oil-and-Water Barrier): When attempting chemical reactions using
aqueous acids (like 5% white vinegar or dilute muriatic acid), the hydrophobic CBD violently

repels the water. The CBD floats to the surface or sticks to the glass, creating a physical phase
boundary. Because the acid protons ($H^+$) are trapped in the water layer and the CBD is trapped

in the oil layer, the reaction fails completely. Successful isomerization requires a single non-polar

phase or a rigorously agitated biphasic emulsion with strong anhydrous catalysts.

The Nucleophile Trap: Why Alcohol Solvents Fail in Synthesis

A widespread error in amateur and gray-market hemp synthesis is attempting to perform acid-catalyzed

isomerizations (CBD to $^8$ or $^9$-THC) using high-proof ethanol (e.g., Everclear) as the mutual
solvent.
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                  [ Carbocation Intermediate ]

                               │

         ┌─────────────────────┴─────────────────────┐

         ▼                                           ▼

[ Phenolic Oxygen Attack ] [ Ethanol Solvent Attack ]

(Intramolecular Ring Closure)             (Intermolecular Nucleophilic Trap)

         │                                           │

         ▼                                           ▼

  [ Δ9-THC / Δ8-THC ]                   [ Ethoxy-Cannabinoid Adduct ]

(Successful Isomerization)                (Inactive Toxic Byproduct)

The Carbocation: Acid catalysis protonates the CBD double bond, forming a highly reactive,
electron-deficient carbocation.

The Competing Nucleophile: For the pyran ring to close and form THC, the phenolic oxygen of
the CBD molecule must attack the carbocation. However, ethanol ($CH_3CH_2OH$) is a polar

protic solvent and a potent nucleophile.

The Trap: The surrounding ocean of ethanol molecules attacks the carbocation faster than the
internal phenolic oxygen can. This forms a permanent, covalent ether bond between the ethanol

solvent and the cannabinoid, creating inactive **ethoxy-CBD** or **ethoxy-THC adducts**.
The Rule: Acid-catalyzed syntheses must *always* be conducted in non-polar, non-nucleophilic

solvents (such as heptane or toluene) to prevent solvent-adduct trapping.

Aqueous Washes and Emulsion Breaking

During the cleanup phase of botanical extraction or synthesis, removing polar contaminants (like

mineral acids or basic lye) from the non-polar organic solvent requires aqueous washing.

The Emulsion Problem: Vigorous shaking of non-polar solvents with pure water often creates a
milky emulsion—a stable suspension of microscopic oil droplets trapped in water that refuses to

separate.
Salting Out (SALLE): To shatter the emulsion, extractors use a saturated sodium chloride

($NaCl$) brine wash. The dissolved salt dramatically increases the ionic strength and dielectric
constant of the water layer. The water molecules cluster tightly around the $Na^+$ and $Cl^-$

ions, squeezing the hydrophobic oil droplets out of suspension and forcing an immediate, razor-

sharp phase separation.
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See also: Hemp Industry Scale-Up and Legal Synthesis Protocols · Cannabinoid Isomerization · Airway

Irritation and Cannabinoid Prodrug Delivery · Universal Reaction Templates in Cannabinoid Chemistry
· Cannabinoid Adducts and Conjugates · Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Space Paste

The following article is based strictly on the provided source excerpts.

Space Paste

Space Paste, also known as Space Jam, is described as a community-formulated recipe combining

nutmeg with synergistic spices and nuts, intended as a legal psychedelic preparation 173174. An early

systematic analysis of its chemistry predates modern oilahuasca theory 175.

Ingredients and Proposed Mechanisms

The traditional community recipe for Space Paste includes various ingredients, each with proposed roles

and active compounds 176177.

Primary Psychoactive

Nutmeg (4 parts): Considered the primary psychoactive source. It should be freshly ground from

whole nutmeg 178. 69ron identified Myristicin and Elemicin as active compounds in nutmeg,

noting them as known psychedelics 179.

Absorption Enhancement and Fats

Almonds (4 parts): Soaked overnight and rinsed. Their fat content is noted to aid absorption 180.
69ron suggested that fats and oils aid the digestion of psychedelic essential oils like myristicin and
elemicin, noting personal experience that elemicin may be ineffective without something to aid its

digestion 181. Almonds are also noted to contain benzaldehyde compounds 182.
Raw Pistachios (4 parts): These can be swapped for chocolate in improved versions of the recipe
183. 69ron also suggested pistachios for absorption enhancement due to their fats and oils 184.

Potentiators and Modulators

Black Pepper (0.5 parts): Described by 69ron as a multi-function potentiator. It contains

myristicin, Beta-caryophyllene, and Piperine 185. Proposed mechanisms include piperine
enhancing the effects of many drugs and potentially enhancing the bioavailability of curcumin by

2000% in humans 186. It is also listed as a selective MAO-B inhibitor 187. The community recipe

notes it as a CYP3A4 inhibitor, P-glycoprotein inhibitor, and a source of piperidine 188.
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Cinnamon (2 parts): 69ron described cinnamon as a psychedelic booster, containing Eugenol and

Cinnamolaurine. Eugenol is said to boost the effects of psychedelics, and cinnamolaurine is

described as looking like a psychedelic on its own, potentially requiring an MAOI to be active 189.
The community recipe identifies cinnamon as a CYP3A4, CYP2C9, and CYP2A6 inhibitor, and a

glutathione depleter 190.
Turmeric (1 part): 69ron identified turmeric as an MAO inhibitor, with Curcumin as its active
compound. Its mechanism is described as a selective monoamine oxidase inhibitor (MAOI) of

type MAO-A, which should increase the effectiveness of both elemicin and myristicin. Combined

with black pepper, curcumin is suggested to be many times more effective 191. The community

recipe notes turmeric as an anti-inflammatory and a CYP modulator 192.
Oregano (1 part): 69ron suggested oregano as a GABAergic modulator due to its active

compound Thymol, noting GABAergic activity with an unclear effect 193. The community recipe

notes oregano contains various phenylpropanoids 194.
Basil (1 part): 69ron described basil as a Cannabinoid receptor activator, with beta-caryophyllene
as its active compound. It is proposed to selectively bind to cannabinoid receptor type-2 (CB2),

which might potentiate the effects of myristicin and elemicin 195. The community recipe notes

basil contains Estragole, an allylbenzene substrate 196.
Tarragon (1 part): The community recipe notes tarragon also contains estragole, similar to basil
197.
Cayenne Pepper (0.5 parts): The community recipe states that Capsaicin in cayenne pepper

increases absorption 198.

Additional Ingredients

Cumin (1 part): Noted as a digestive aid and for flavor 199.

Maple Syrup: Added to taste for palatability 200.

Preparation

The available sources describe Space Paste as a traditional community recipe 201. One poster, 69ron,

noted that the recipe was “very well thought out” and attributed its design to an “herb genius” 202.

Dosing and Administration

A standard dose of Space Paste is reported as 2 tablespoons of the finished paste 203. An enhanced dose

is noted as 4 tablespoons when mixed with chocolate 204.

Space Booze (Ethanol Extraction)

“Space Booze” refers to an ethanol extraction of Space Paste, first documented in 2014 205.

Theoretical Basis
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The development of Space Booze aimed to address several issues associated with consuming Space

Paste directly, such as its reported duration of over 30 hours, unpleasant taste, and gastric pain, lethargy,

or flu-like symptoms caused by whole nutmeg 206. The hypothesis was that extracting the ethanol-
soluble hallucinogenic fraction from whole spices would result in a more pleasant experience with

improved dosing control 207. The key insight was that the active compounds in Space Paste are ethanol-
soluble, and extraction could allow lower doses to be more effective via a “Trojan Horse effect,” where

ethanol crosses the blood-brain barrier and carries lipophilic compounds 208.

Extraction Protocol

The extraction protocol involves:

**Materials**: 750mL of high-proof ethanol (at least 75.5% ABV and consumable), a modified

Space Paste recipe (without almonds, pistachios, or maple syrup), and a glass or stainless steel

container to prevent leaching 209.
**Procedure**: The modified Space Paste (where 1 part equals 1 tablespoon) is mixed with

750mL of high-proof ethanol. The mixture is shaken for approximately 5 minutes, then allowed to
settle for 15 minutes, forming two layers (red ethanol on top, solids on bottom). This shaking and

settling process is repeated for 3-5 days. After this period, the clear red liquid is decanted from the

solids 210.
**Final Product**: The resulting product is described as a dark reddish, clear liquid with a strong

spice smell 211.

Space Booze Dosing and Reported Effects

A batch of Space Booze made with the specified protocol is theoretically calculated to contain 6 doses,

each equivalent to 2 tablespoons of the original paste oilahuasca/oilahuasca/oil

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Stereochemistry in Cannabinoid and Psychedelic
Synthesis

Stereochemistry in Cannabinoid and Psychedelic Synthesis examines how three-dimensional
molecular orientation dictates receptor affinity, metabolic fate, and physiological potency. Synthetic

transformations conducted without chiral catalysts or stereospecific enzymes routinely generate racemic
mixtures (1:1 blends of enantiomers), fundamentally altering biological activity compared to naturally

biosynthesized botanicals.

This article details the mechanics of flat carbocation intermediates, the asymmetric binding pocket of
cannabinoid receptors, and parallel chiral dynamics across phenethylamines, amphetamines, and

racetams.

Natural enantiomeric purity vs. synthetic racemates
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             ┌──────────────────────────────────────────────┐

             │         STEREOCHEMICAL ORIENTATION           │

             └──────────────────────┬───────────────────────┘

                                    │

         ┌──────────────────────────┴──────────────────────────┐

         ▼                                                     ▼

[ Enantiomerically Pure (Natural) ] [ Racemic Mixture (Synthetic)

]

• Single 3D spatial conformation                     • 50/50 mix of (+) and (-) enantiomers

• Optimal target-receptor fit                        • Halved weight-based receptor potency

• Biosynthesized via plant enzymes                   • Formed via flat planar carbocations

1. Natural plant stereospecificity

Plant secondary metabolism employs asymmetric enzymes that dictate the stereochemical outcome of
ring cyclizations with absolute enantioselectivity:

In Cannabis sativa, tetrahydrocannabinolic acid (THCA) synthase and cannabidiolic acid
(CBDA) synthase enzymatically direct the stereocenters at carbon positions 6a and 10a.
Natural cannabis exclusively synthesizes the enantiomerically pure (-)-trans stereoisomer:

specifically (-)-Δ9-trans-THC ((6aR, 10aR)-trans-Δ9-tetrahydrocannabinol).
The natural plant never produces the dextrorotatory (+)-enantiomer.

2. Synthetic racemization mechanics

Total chemical synthesis (e.g., condensing olivetol with monoterpenes) or aggressive acid-catalyzed

isomerizations without chiral steering proceed through planar, sp²-hybridized carbocation intermediates:

A flat carbocation possesses an open, unshielded p-orbital accessible from both top (re) and
bottom (si) faces.

Nucleophilic ring closure occurs with equal 50% probability from either face.
This results in a racemic mixture ((±)-THC) containing an exact 1:1 ratio of the levorotatory (-)-

trans-THC and dextrorotatory (+)-trans-THC enantiomers.

Pharmacological impact of the unnatural mirror image
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Mammalian neuroreceptors—including cannabinoid CB1 and CB2, serotonin 5-HT2A, and trace amine-

associated receptor 1 (TAAR1)—are asymmetric chiral proteins constructed exclusively from L-amino
acids. Their binding pockets function as precise stereochemical molds:

1. Cannabinoid receptor binding affinity

(-)-Δ9-trans-THC (Natural): Fits intimately into the orthosteric binding pocket of the CB1

receptor (Ki ≈ 10–40 nM), triggering high-affinity intracellular G-protein signaling.
(+)-Δ9-trans-THC (Unnatural): Displays roughly 10-fold to 20-fold lower affinity for the CB1

receptor pocket. It cannot orient its alkyl side chain and phenolic hydroxyl group synchronously

with key hydrophobic and hydrogen-bonding residues (such as Phe170, Thr197, and Trp356).
Weight-based potency penalty: Because (+)-THC contributes minimal CB1 activation while

adding dead weight to the compound mass, an unpurified synthetic racemic (±)-THC oil requires
approximately twice the milligram dosage of natural cannabis extract to achieve equivalent central

subjective potency.

Parallel chiral dynamics across structural classes

The division of pharmacological properties between enantiomers is a universal principle across

medicinal and psychoactive chemistry:

1. Phenethylamines and amphetamines

Adding an α-methyl group to a phenethylamine backbone creates a stereocenter at the α-carbon, splitting
the compound into (R)- and (S)-enantiomers:

Compound
(R)-Enantiomer

activity
(S)-Enantiomer activity

Racemic mix (±)
consequence

Amphetamine

Weak central

stimulant; peripheral
vasoconstriction

(levoamphetamine).

Potent central
dopamine/norepinephrine

releasing agent
(dextroamphetamine; 3–4×

more potent CNS
stimulation).

Standard pharmaceuticals

(Adderall) blend specific
enantiomer ratios (3:1 d- to

l-amphetamine).

MDA /
MDMA

Primary psychedelic

receptor affinity (5-

HT2A partial
agonism);

hallucinogenic tone.

Potent serotonin/dopamine

transporter reversal

(VMAT2 / SERT
inhibition); empathogenic

stimulation.

Illicit synthesis yields
racemic mix; (S)-isomer

drives immediate
entactogenic euphoria while

(R)-isomer prolongs

perceptual alteration.

DOM / 2C-T
Series

Dominant 5-HT2A
agonist; high

psychedelic potency.

Substantially lower binding
affinity; weak stimulant

activity.

(R)-enantiomer carries
virtually the entire clinical

activity of substituted

phenethylamines.

2. Racetams and nootropics
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Commercial benchtop syntheses of racetam nootropics produce racemic blends:

Phenylpiracetam (Fonturacetam): Produced industrially as racemic (±)-phenylpiracetam.
Pharmacological isolation demonstrates that (R)-phenylpiracetam is up to 5 times more

biologically active than the (S)-isomer in dopamine transporter binding, operant conditioning, and
anti-depressant behavior.

Prescribing or consuming the racemic mixture exposes liver enzymes and renal clearance

pathways to 50% inactive or low-affinity isomer load.

Chiral resolution and analytical detection

Because enantiomers share identical molecular weights, boiling points, and chromatographic retention
times on standard stationary phases, distinguishing them requires specialized methods:

Optical rotation (Polarimetry): Measuring the direction and magnitude of plane-polarized light

rotation ([α]D).
Chiral HPLC: Utilizing stationary phases bonded with chiral selectors (such as cyclodextrin

derivatives, amylose, or cellulose tris-phenylcarbamates) that form diastereomeric complexes of
varying stability, allowing baseline chromatographic separation and quantification of natural (-)

versus synthetic (+) isomers.

See also: Cannabinoid Isomerization · Modified Cannabinoids Matrix · PIHKAL and TIHKAL ·
Psychedelic and Psychopharmacology Glossary · Racetams · Cannabis Harm Reduction

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Sublingual Absorption and Salivary Enzymes

Sublingual Absorption, Salivary Enzymes, and Mucosal Bioavailability explores the biophysical and
enzymatic mechanisms of transmucosal drug delivery via the oral cavity. It details the histological

architecture of the sublingual and buccal mucosa, the enzymatic environment of saliva (including $$-
amylase and lingual lipase), the physiological avoidance of hepatic first-pass metabolism, and practical

formulation strategies (such as saponin biosurfactants, terpene permeation enhancers, and pH

manipulation) that drive rapid, high-potency systemic absorption.

1. Anatomical and Histological Architecture

The oral cavity presents multiple distinct epithelial environments that determine the rate and extent of

molecular permeation:
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Region
Epithelial

Type
Thickness

(µm)
Keratinization Blood Supply

Delivery
Suitability

Sublingual
(Floor of
mouth /

ventral

tongue)

Stratified
squamous

100–200 Non-keratinized

Deep lingual
veins,

sublingual
artery;

extremely

dense capillary
bed

Fastest onset:
High

permeability,
ultra-thin barrier,

ideal for rapid-

acting lipophilic
bioactives.

Buccal
(Inner cheek

lining)

Stratified

squamous
500–600 Non-keratinized

Facial and
buccal

arteries/veins

Sustained
release: Thicker

barrier, expansive
surface area,

suitable for
bioadhesive

patches or tablets.

Gingival /
Palatal
(Gums and
hard palate)

Stratified

squamous
250–300

Keratinized

(dense neutral
lipid barrier)

Minor palatine

vessels

Poor: Highly

impermeable;
designed to

withstand
abrasive

mechanical

mastication.

Bypassing the Hepatic First-Pass Filter

The definitive pharmacological advantage of sublingual administration is direct systemic vascular entry:

1. Direct Venous Drainage: Capillaries beneath the non-keratinized sublingual mucosa drain

directly into the deep lingual and sublingual veins, flowing into the internal jugular vein and the
superior vena cava straight into systemic circulation.

2. Avoidance of the Portal System: Orally swallowed compounds enter mesenteric venules feeding
the portal vein, which directs 100% of the absorbed payload through the liver before reaching

arterial distribution. In the liver, extensive Phase I oxidation by Cytochrome P450 enzymes

(CYP3A4, CYP1A2, CYP2C9) and Phase II conjugation (UGT glucuronidation, sulfonation) can
inactivate 80% to 99% of a compound.

3. Preservation Against Gastric Degradation: Sublingual absorption completely avoids gastric
hydrochloric acid ($pH2.0$) and gastric/pancreatic proteases (pepsin, trypsin, chymotrypsin),

which hydrolyze acid-labile molecules, esters, and therapeutic peptides.

2. Salivary Enzymes and the Mucin Barrier
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While the mouth lacks the aggressive digestive acids of the stomach, it contains active metabolic

enzymes and a viscoelastic glycoprotein shield:

Salivary $$-Amylase (Ptyalin)

Salivary $$-amylase is a calcium-dependent metalloenzyme secreted by the parotid glands:

Mechanism: It functions as an endoglucosidase that cleaves internal $-(1)$ glucosidic linkages in

amylose, amylopectin, and glycogen, converting starches into maltose, maltotriose, and limit
dextrins.

Interaction with Botanical Bioactives:
Polymeric polyphenols, proanthocyanidins, tannins, and triterpenoid saponins (such as those
found in Ubulawu species like *Helinus integrifolius*) bind to hydrophobic pockets in

salivary $$-amylase, inducing reversible and irreversible enzyme inhibition.
Inhibiting salivary amylase prevents premature hydrolytic deglycosylation of plant-derived

flavonoid glucosides and saponins in the oral cavity, maintaining their intact, amphiphilic

molecular structure required for mucosal transport.

Lingual Lipase

Synthesized and secreted by the serous lingual glands (von Ebner’s glands) situated beneath the

circumvallate papillae at the back of the tongue:

Unlike gastric and pancreatic enzymes, lingual lipase possesses a broad pH optimum ($pH\
3.06.0$) and initiates the hydrolysis of dietary triglycerides directly in the oral cavity.

It exhibits stereospecific preference for medium- and long-chain fatty acids at the $sn-3$ position,
generating amphiphilic diacylglycerols and free fatty acids that can spontaneously form lipid

mixed micelles.

The Salivary Mucin Matrix (MUC5B and MUC7)

The mucosal surface is continuously coated by a 10–100 µm thick unstirred layer of saliva dominated by

gel-forming mucins:

Structure: MUC5B (high molecular weight, oligomeric) and MUC7 (low molecular weight,

monomeric) contain negatively charged sialic acid and sulfate groups on dense O-linked
oligosaccharide branches.

Diffusional Retardation: This dense, hydrophilic, viscoelastic hydrogel traps hydrophobic

bioactives, positively charged alkaloids, and micro-particles, presenting a significant diffusion
barrier that must be traversed before compounds can contact the epithelial cell membrane.

3. Driving Sublingual Bioavailability: Penetration Enhancers

To maximize the fraction of an administered compound that diffuses across the non-keratinized

sublingual epithelium before involuntary swallowing occurs, several biophysical levers are deployed:

1. Natural Biosurfactants (Saponins)

As established in traditional African oneirogenic medicine (ubulawu):
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Saponins possess amphiphilic geometry (hydrophobic aglycone linked to hydrophilic saccharides)

that dramatically lowers aqueous interfacial tension.
At sub-critical micellar concentrations, saponin aglycones transiently interact with membrane

cholesterol and outer-leaflet phospholipids, loosening intercellular tight junctions (zonula
occludens).

Saponins disperse lipophilic compounds into nano-emulsions, allowing lipophilic drugs to

dissolve in the watery mucin layer and rapidly penetrate the paracellular channels between
epithelial cells.

2. Terpene-Mediated Membrane Fluidization

Certain aromatic terpenes act as potent mucosal permeation accelerators:

Beta-Caryophyllene, Menthol, Limonene, and 1,8-Cineole: When introduced to sublingual
formulations, these small, highly lipophilic molecules intercalate between the alkyl tails of

mucosal bilayer phospholipids.

By disrupting ordered lipid packing, they increase the fluidity of the lipid matrix within the
intercellular domain, lowering the activation energy required for passenger molecules to partition

across the membrane.

3. The pH Partition Hypothesis and Ionization Driving

Biological membranes are selectively permeable to uncharged, non-ionized molecules: $$ = _a + () ()$$
$$ = _a + () ()$$

Weak Bases (Alkaloids, Racetams, Kavalactones): At acidic saliva pH ($pH6.5$), basic
molecules exist predominantly in their protonated, positively charged form ($BH^+$), which

cannot easily cross lipophilic cell membranes.

Mild Alkaline Buffering: Incorporating a mild alkaline buffer (such as sodium bicarbonate,
sodium carbonate, or magnesium hydroxide) elevates local sublingual microclimate pH to

$7.88.5$. This shifts the equilibrium decisively toward the un-ionized, neutral freebase form
($B$), resulting in a multi-fold increase in the octanol-water partition coefficient ($P$) and

instantaneous transcellular diffusion.

This is the exact mechanism exploited historically in traditional betel nut chewing (areca nut +
slaked lime/calcium hydroxide), coca leaf chewing with plant ash (llipta), and modern

pharmaceutical sublingual tablets.

4. Cyclodextrin Inclusion Complexes and Liposomes

Cyclodextrins ($$- and HP-$$-CD): Torus-shaped cyclic oligosaccharides featuring a
hydrophobic internal cavity and a hydrophilic external surface. They enclose lipophilic

compounds (e.g., cannabinoids, curcumin, CoQ10) inside the cavity, carrying them through the

aqueous salivary boundary layer and delivering them directly to the epithelial surface where the
free drug partitions into the lipid membrane.

Sublingual Liposomes: Phospholipid vesicles that fuse directly with the plasma membrane of
mucosal epithelial cells, dumping their encapsulated cargo directly into the cytoplasm and

intercellular space.

See Also
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Ubulawu, African Oneirogens, and Saponin Pharmacokinetics

Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery
Cannabinoid Oilahuasca

Stack Substances
Racetams

Choline Donors

Kava Potentiation
Punic Wax

Head Cone

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Synaptogenesis Neuroplasticity and Brain Rewiring

Synaptogenesis, Neuroplasticity, and Brain Rewiring examines the modern paradigm shift in

psychopharmacology from chemical suppression toward active structural remodeling of neural circuits.
Highlighting the molecular cascades of psilocybin and ketamine therapy, the activation of BDNF and

mTOR pathways, the dissolution of the Default Mode Network (DMN), and the reversal of addiction

and depression, this monograph bridges clinical psychedelic science with the Van Kush Family Research
Institute’s foundational *Building Brains* and *Neurogenesis, Neuroprotectants, and Synaptogenesis*

research corpus.

The Paradigm Shift: From Suppression to Structural Remodeling

For over six decades, clinical psychiatry relied on the “monoamine deficiency” hypothesis—the premise

that depression, anxiety, and trauma represent a chemical shortage of serotonin, dopamine, or
norepinephrine that must be rectified with daily reuptake inhibitors:

                [ THE CLINICAL PARADIGM REVOLUTION ]

                                 │

      ┌──────────────────────────┴──────────────────────────┐

      ▼                                                     ▼

[ OLD PARADIGM: CHEMICAL SUPPRESSION ]        [ NEW PARADIGM: SYNAPTIC REWIRING ]

 • "Monoamine deficiency" hypothesis           • Neuroplasticity & synaptogenesis failure

 • Chronic daily reuptake blockade (SSRIs)     • Episodic structural remodeling (Psilocybin / Ketamine)

 • Blunts emotional affect & symptoms          • Sprouts new dendritic spines & connections

 • Leaves frozen trauma loops intact           • Resets the hyper-

rigid Default Mode Network (DMN)
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The Pathology of Atrophy: Modern high-resolution neuroimaging and post-mortem histology
demonstrate that chronic stress, major depression, and PTSD are not mere chemical deficits; they

are marked by structural neuro-architectural atrophy. Prolonged exposure to elevated cortisol
and inflammatory cytokines causes the retraction of dendrites, the loss of synaptic spines in the

prefrontal cortex (PFC) and hippocampus, and the overgrowth of fear circuits in the basolateral

amygdala.
Rewiring vs. Numbing: Traditional psychiatric sedatives (benzodiazepines, antipsychotics) and

SSRIs suppress symptom expression without rebuilding lost synaptic connections. In contrast,
modern neuroplastic therapies actively stimulate synaptogenesis—the rapid sprouting of new

dendritic spines and synaptic junctions—allowing entrenched, pathological neural loops (nicotine

addiction, depressive despair, trauma flashbacks) to be structurally rewired.

Psilocybin (Mushroom) Therapy and the Serotonergic Plasticity
Cascade

The active entheogenic alkaloid in sacred mushrooms (Psilocybe cubensis), psilocybin, is

dephosphorylated in the body into psilocin (4-OH-DMT). Rather than merely elevating serotonin levels,
psilocin acts as a powerful molecular catalyst for structural neuroplasticity:

[ Psilocin (4-OH-DMT) ] 

           │

           ▼  High-Affinity Agonism

[ Cortical Layer V Pyramidal Neurons: 5-HT2A & TrkB Receptors ]

           │

           ├──────────────────────────────────────────────┐

           ▼                                              ▼

[ Calcium Influx (Ca2+) ]                      [ Direct TrkB Transactivation ]

           │                                              │

           ▼                                              ▼

[ Exocytosis of BDNF ] ────────────────────────► [ PI3K / Akt Kinase Pathway ]

(Brain-Derived Neurotrophic Factor)                       │

                                                          ▼

                                              [ mTORC1 Complex Activation ]

                                                          │
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                                                          ▼

                                        [ RAPID DENDRITIC SPINE MORPHOGENESIS ]

                                         • Sprouting of new synaptic spines

                                         • Increased synaptic density within 24h

                                         • Re-opening of critical learning windows

1. The TrkB-BDNF-mTORC1 Pathway

Direct TrkB Binding: Landmark structural biology (Moliner et al., 2023) demonstrated that

psychedelic molecules, including psilocin and LSD, bind directly to the transmembrane domain of

TrkB (tropomyosin receptor kinase B)—the receptor for Brain-Derived Neurotrophic Factor
(BDNF)—with an affinity 1,000 times higher than classic antidepressants.

mTORC1 Translation: TrkB activation triggers the downstream phosphorylation of the
mTORC1 (mechanistic target of rapamycin complex 1) pathway. mTORC1 acts as the master

cellular switch for local dendritic protein synthesis, driving the rapid construction of actin
microfilaments and synaptic scaffolding proteins (PSD-95).

Spine Morphogenesis: In two-photon in vivo imaging studies (Ly et al., 2018; Shao et al., 2021),

a single administration of psilocybin induced a persistent ~10% increase in dendritic spine
density and spine head size in the prefrontal cortex, with new connections visible within 24 hours

and persisting for months.

2. Default Mode Network (DMN) Reset: Breaking Addiction and Rumination

The Default Mode Network (DMN) is a high-level interconnected brain network (comprising the
medial prefrontal cortex, posterior cingulate cortex, and angular gyrus) that orchestrates self-

reflection, ego identity, internal monologue, and autobiographical memory.

The Hyper-Rigid DMN: In major depression and addiction, the DMN becomes pathologically
hyper-active and hyper-coherent. The brain is trapped in rigid, repetitive loops of self-criticism,

existential despair, and compulsive craving.
Entropy and De-synchronization: Psilocybin dramatically desynchronizes DMN firing,

collapsing functional modularity and increasing global neural entropy. The brain enters a hyper-

connected state where brain regions that rarely communicate begin cross-talking directly.
Smoking Cessation (The Matthew Johnson Trials): In Johns Hopkins clinical trials led by

Dr. Matthew Johnson, psilocybin-assisted psychotherapy achieved unprecedented 67–80%
smoking cessation abstinence rates at 6-month and 12-month follow-ups—materially

outperforming every existing pharmaceutical (nicotine patches, bupropion, varenicline). By

dismantling the DMN, psilocybin decoupled the cue-craving reflex, allowing patients to step
outside their conditioned self-identity as “a smoker” and instantly rewire behavioral choices.

Ketamine Therapy and Glutamatergic Synaptogenesis

Originally developed as a dissociative surgical anesthetic, ketamine is an arylcyclohexylamine that

induces rapid, robust antidepressant effects in patients with treatment-resistant depression within two to

four hours of administration:
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[ Sub-Anesthetic Ketamine ] ──► [ Blocks NMDAR on Cortical GABAergic Interneurons ]

                                                     │

                                                     ▼  Disinhibition

                                   [ Burst of Presynaptic Glutamate Release ]

                                                     │

                                                     ▼  Stimulation

                                           [ Postsynaptic AMPA Receptors ]

                                                     │

                                                     ▼  Depolarization

                                        [ L-Type Voltage-Gated Ca2+ Channels ]

                                                     │

                                                     ▼  Activity-Dependent

                                           [ Massive BDNF Exocytosis ]

                                                     │

                                                     ▼

                                          [ Rapid mTORC1 Translation ]

                                                     │

                                                     ▼

                                   [ RESTORATION OF ATROPHIED SYNAPSES (2-4 HOURS) ]

1. The Interneuron Disinhibition Hypothesis

Ketamine is an uncompetitive open-channel blocker of the NMDA (N-methyl-D-aspartate)
receptor.

At low, sub-anesthetic doses (e.g., $0.5$ IV over 40 minutes), ketamine exhibits high selectivity
for NMDA receptors located on inhibitory GABAergic interneurons.

Because these interneurons fire tonic baseline inhibitory signals onto excitatory pyramidal
neurons, blocking their NMDARs removes the brake: it disinhibits pyramidal neurons,

triggering a transient, high-amplitude burst of presynaptic glutamate release.

2. The AMPA-to-mTORC1 Burst
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The dumped glutamate floods synaptic clefts and binds post-synaptic AMPA receptors, causing

rapid sodium and calcium influx.
This intense post-synaptic depolarization stimulates voltage-gated calcium channels, triggering the

activity-dependent release of BDNF.
BDNF activates TrkB and stimulates the mTORC1 pathway, driving de novo synthesis of

synaptic proteins (such as GluA1 AMPA receptor subunits and synapsin).

Within two to four hours—long before traditional monoamine antidepressants produce even initial
neurochemical changes—ketamine physically restores synapses that had atrophied from years of

depressive stress, abruptly silencing suicidal ideation.

The Triad: Neurogenesis, Synaptogenesis, and Neuroprotection

The Van Kush Family Research Institute’s 2016 Church of Neuroscience research series (*Building

Brains* and *Neurogenesis, Neuroprotectants, and Synaptogenesis*) formulated brain repair around
three interdependent pillars:

Mechanism Definition
Anatomical

Locus
Primary

Biological Drivers
Key Studied
Molecules

Neurogenesis

The birth,

proliferation, and

functional
integration of

entirely new
neurons from

neural stem cells.

Subgranular

zone (SGZ) of

the
hippocampal

dentate gyrus;
subventricular

zone (SVZ).

Exercise, enriched

environments,

BDNF,
endocannabinoid

CB1 signaling,
$5_{2A}$

agonism.

2-AG, 8-
Prenylnaringenin,

Psilocin, Aerobic

running.

Synaptogenesis

The formation,

arborization, and
stabilization of

new dendritic

spines and
synaptic

connections
between existing

neurons.

Cerebral
cortex (Layers

II–V),
hippocampus,

amygdala,

striatum.

TrkB activation,
BDNF release,

mTORC1
signaling, AMPA

receptor

potentiation.

Ketamine,
Psilocin, LSD,

Ampakines
(Aniracetam,

CX-614), CX-

516.

Neuroprotection

Shielding

vulnerable
nervous tissue

from ischemic,
mechanical, toxic,

and excitotoxic

injury.

Universal
across central

and peripheral
nervous

system.

Microglial anti-

inflammatory
modulation,

calcium buffering,
antioxidant

defenses, inhibition

of excitotoxicity.

2-AG,
Anandamide,

Carnosine,

Cycloastragenol,
Cannabidiol

(CBD).

1. Distinguishing Neurogenesis from Synaptogenesis

Neurogenesis: The adult mammalian brain does not generate new neurons indiscriminately;

active adult neurogenesis is restricted to specific neurogenic niches, primarily the hippocampus
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(dentate gyrus). While essential for learning new spatial patterns and emotional resilience,

neurogenesis is a slow process requiring weeks for neural precursor cells to migrate and mature.
Synaptogenesis: Synaptogenesis occurs throughout the entire neocortex within minutes to hours.

A patient does not need to grow a billion new brain cells to overcome depression or stop smoking;
they need to re-wire the synaptic connections linking their existing 86 billion neurons.

2. Glial Architecture: The Astrocytes and Oligodendrocytes

As highlighted in the foundational *Building Brains* research (citing Marian Diamond’s anatomical

discovery that Albert Einstein’s brain possessed a significantly higher glia-to-neuron ratio in the

prefrontal and parietal cortex):

Astrocytes (The Synaptic Regulators): Astrocytes are not passive scaffolding; they form the

“tripartite synapse,” actively clearing excess glutamate via GLT-1 transporters to prevent
excitotoxicity, providing lactate fuel to working neurons, and regulating adenosine sleep pressure.

Oligodendrocytes and Remyelination: Oligodendrocytes wrap axon cables in lipid-rich myelin

sheaths, enabling rapid saltatory action potential conduction. In neurodegenerative disease and
severe trauma, remyelination failure leaves axons exposed. The over-the-counter antihistamine

clemastine was identified in cellular screens as an agent promoting oligodendrocyte precursor cell
differentiation and active axon remyelination.

3. Ampakines and Dendritic Arborization

First synthesized by Dr. Gary Lynch at UC Irvine, ampakines (such as aniracetam, CX-516, and

CX-614) are positive allosteric modulators of AMPA receptors.
By slowing AMPA receptor deactivation and desensitization, ampakines increase the amplitude of

excitatory post-synaptic currents without inducing the excitotoxic cell death caused by direct

glutamate agonists.
Ampakines stimulate local BDNF release, promoting sustained dendritic branch elongation and

long-term potentiation (LTP)—acting as non-psychedelic chemical facilitators of synaptogenesis.

4. Endocannabinoid Neuroprotection: 2-AG and Brain Trauma

The endocannabinoid 2-Arachidonoylglycerol (2-AG) functions as the brain’s native on-demand
circuit breaker.

In traumatic brain injury (TBI), stroke, and cerebral edema, neurons dump catastrophic levels of

glutamate, triggering fatal calcium overload (excitotoxicity).
In response to excessive depolarization, post-synaptic neurons synthesize massive surges of 2-AG

from membrane lipids. 2-AG travels retrogradely across the synapse to activate presynaptic $_1$
receptors, physically shutting down further glutamate release and reducing brain swelling

(edema).

Enhancing endogenous 2-AG signaling via MAGL inhibition provides profound neuroprotection,
underscoring why the endocannabinoid system sits at the core of the brain-repair triad.

See also: Psychotomimetics, Sedation, and the Evolution of Psychiatry · The Tryptamine Family and
Endogenous Neurochemistry · Catecholamines, Transporters, and Monoamine Reuptake · Building

Brains · Neurogenesis, Neuroprotectants, and Synaptogenesis · Structure-Activity Relationships in

Psychopharmacology · 8-Prenylnaringenin · MAGL · David E Nichols, Entactogen Pharmacology, and
Receptor Mapping · Stack Substances
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Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

The 2C Series and Extended Phenethylamines

The 2C Series and Extended Phenethylamines provides an exhaustive chemical, pharmacological,
and historical reference on Alexander Shulgin’s ring-substituted 2,5-dimethoxyphenethylamines (the 2C
Family), their conformationally locked benzodifuran derivatives (FLY and DragonFLY), their $N$-

benzyl super-agonists (NBOMes), and their 3-carbon amphetamine counterparts (the DOx Series).

Synthesized and systematically documented in Shulgin’s 1991 masterwork PIHKAL (Phenethylamines I

Have Known And Loved), the 2C series demonstrated that the 4-position of the phenethylamine
aromatic ring represents a “magic window”—an infinitely tunable receptor-binding domain where subtle

alterations in steric volume, lipophilicity, and halogenation radically alter potency, duration, and sensory

texture.

The structural architecture: What is “2C”?

The designation “2C” is Alexander Shulgin’s acronym denoting the two carbons separating the benzene

ring from the primary amino group:

                [ THE 2C GENERAL CHEMICAL SCAFFOLD ]

                               OCH3 (2-Position)

                             ┌──┴──┐

                             │  O  │── CH2─CH2─NH2  (2 Carbon Sidechain)

                             └──┬──┘

                             R (4-Position Variable Substituent)

                               OCH3 (5-Position)

The Fixed Core: All 2C compounds share a central benzene ring substituted with methoxy groups

($-OCH_3$) at the 2- and 5-positions. This 2,5-dimethoxy architecture establishes an optimal
electronic dipole that fits into the orthosteric binding pocket of the human serotonin $5_{2A}$
and $5_{2C}$ receptors.

The 4-Position “Magic Window”: The substituent ($R$) anchored to the 4-position faces
directly into a deep lipophilic sub-pocket within the transmembrane core of the receptor. Altering

$R$ (from halogens to alkyl chains to sulfur ethers) modulates affinity from millimolar down to
low nanomolar ranges.
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The classical core 2C family

Shulgin synthesized dozens of 2C analogues; the following compounds represent the core historical and

pharmacological suite:

Compound 4-Position ($R$)
Typical

Dose
Active

Duration
Pharmacological &

Phenomenological Profile

2C-B Bromo ($-Br$)
12–24

mg

4–8

hours

Shulgin’s favorite discovery;

synthesized in 1974. Warm,
empathogenic-psychedelic, rich visual

geometry, tactile and erotic
enhancement.

2C-C Chloro ($-Cl$)
20–40

mg

4–8

hours

Mildest and most relaxing of the
halogenated series; pronounced

tranquil and sedative undertones.

2C-D Methyl ($-CH_3$)
20–60

mg

4–6

hours

Shulgin termed it “pharmacological

tofu”—subtle and undemanding alone,
but remarkably amplifies and broadens

other psychedelics when co-
administered.

2C-E
Ethyl ($-

CH_2CH_3$)

10–20

mg

8–12

hours

“The Teacher.” Deep, intense,
intellectually demanding, profound

audio-visual synesthesia; very low
physical toxicity but heavy cognitive

load.

2C-I Iodo ($-I$)
12–24
mg

6–10
hours

Bright, energetic, stimulating visual

psychedelic; widely popular in the
2000s; precursor core for the NBOMe

series.

2C-N Nitro ($-NO_2$)
100–
150 mg

4–6
hours

Unique brilliant yellow nitrate salt;

rapid onset, intense somatic rushing,
heavy physical body load.

2C-P
Propyl ($-

CH_2CH_2CH_3$)

6–10
mg

14–18
hours

Exceptionally potent with a steep dose-

response curve; slow onset (up to 2–3

hours) leading to dangerous accidental
redosing.

2C-T-2
Ethylthio ($-

SCH_2CH_3$)

12–25

mg

6–10

hours

Warm, emotional, introspective; sulfur

congener metabolized by FMO

enzymes rather than CYP450.

2C-T-7
Propylthio ($-

S(CH_2)_2CH_3$)

10–30

mg

8–14

hours

“Blue Mystic.” Brilliant visual
architecture; lethal at high/insufflated

doses due to intrinsic MAO-A

inhibition interactions.
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The Extended 2C Series: Rigid rings and super-agonists

Beyond simple aliphatic and halogen substitutions, medicinal chemists (most notably Dr. David E.

Nichols and Ralf Heim) extended the 2C scaffold into conformationally restricted and ultra-high-affinity
derivatives:

                [ CONFORMATIONALLY RESTRICTED 2C VARIANTS ]

                                     │

        ┌────────────────────────────┴────────────────────────────┐

        ▼                                                         ▼

[ The FLY Family (e.g. 2C-B-FLY) ] [ The DragonFLY Family

(e.g. Bromo-DragonFLY) ]

• Dihydrofuran rings fused at 2,5 positions    • Fully aromatic difuran rings fused to ring

• Locks methoxy oxygens into rigid plane       • Incorporates amphetamine α-methyl group

• Highly selective 5-HT2A agonist              • Multi-day duration (30–

48h); lethal vasoconstriction

1. The FLY and DragonFLY Families

In standard 2C molecules, the 2- and 5-methoxy groups can freely rotate around their carbon-
oxygen bonds.

2C-B-FLY: Chemists cyclized the methoxy groups into saturated dihydrofuran rings fused to the
central benzene core, locking the oxygen electron lone pairs into a rigid planar configuration. This

conformational lock dramatically increases binding affinity at $5_{2A}$, yielding an active dose

of 10–15 mg.
Bromo-DragonFLY: Replaces the dihydrofuran rings with fully planar, fully aromatic furan rings

and adds an $$-methyl group (making it an amphetamine).
Bromo-DragonFLY is active at microgram doses ($5001,000\$).

Toxicological Catastrophe: Due to extreme metabolic resistance, Bromo-DragonFLY has

an active duration exceeding 30 to 48 hours. Its intense, unrelenting activation of peripheral
vascular $5_{2A}$ receptors induces severe, life-threatening vasoconstriction, leading to

peripheral limb necrosis (gangrene requiring surgical amputation) and multiple documented
fatalities.

2. The NBOMe and NBOH Transformation

In the early 2000s, Ralf Heim and David E. Nichols discovered that attaching an $N$-(2-

methoxybenzyl) group to the primary amine of 2C molecules (e.g., adding an NBOMe group to

2C-I to create 25I-NBOMe) increases receptor binding affinity by several orders of magnitude:
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2C-I (Ki ≈ 250 nM) ──► 25I-NBOMe (Ki ≈ 0.044 nM)   [~5,000x Increase in Affinity]

This shifted phenethylamine dosing from milligrams down into the sub-milligram microgram
range ($250800\$), creating dangerous counterfeit blotter risks.

3. Fluoroalkyl and exotic extensions

2C-EF (4-(2-fluoroethyl)): Highly potent and visual derivative combining the ethyl group of 2C-E

with a terminal fluorine atom to block terminal hydroxylation.
2C-T-21 (4-(2-fluoroethylthio)): Fluorinated thioether derivative active at 8–12 mg.

2C-iP (4-isopropyl): Branched aliphatic derivative demonstrating that steric bulk at the 4-position

reduces potency compared to linear chains.

The 2C vs. DOx Amphetamine Bridge

Every 2C phenethylamine possesses an exact 3-carbon amphetamine counterpart (the DOx family),
created by adding a single methyl group to the $$-carbon of the side chain:

    [ 2C Phenethylamine (2-Carbon Sidechain) ]        [ DOx Amphetamine (3-Carbon Sidechain) ]

                    CH2─CH2─NH2                                      CH2─CH(CH3)─NH2

                         │                                                │

                [ 2 Carbons ]                                     [ 3 Carbons (α-Methyl) ]

            • Rapid MAO Degradation                           • MAO Sterically Blocked

            • Duration: 4–10 Hours                            • Duration: 14–30 Hours

            • Milligram Doses (10–30 mg)                      • Microgram/Low-mg Doses (1–5 mg)

2C Phenethylamine
(2-Carbon)

DOx Amphetamine Counterpart
(3-Carbon)

2C
Duration

DOx
Duration

DOx
Potency

2C-B (4-Bromo) DOB (Brolamfetamine)
4–8
hours

18–30
hours

1.0–3.0
mg

2C-C (4-Chloro) DOC
4–8

hours

12–20
hours

1.5–3.5

mg

2C-D (4-Methyl)
DOM (“STP” / Serenity, Tranquility,

Peace)

4–6

hours

14–20
hours

3.0–

10.0 mg

2C-I (4-Iodo) DOI (Standard lab 5-HT2A probe)
6–10

hours

16–24
hours

1.5–3.0

mg

2C-N (4-Nitro) DON
4–6
hours

8–12
hours

3.0–5.0
mg
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2C Phenethylamine
(2-Carbon)

DOx Amphetamine Counterpart
(3-Carbon)

2C
Duration

DOx
Duration

DOx
Potency

2C-T-2 (4-Ethylthio) Aleph-2
6–10
hours

12–16
hours

4.0–8.0
mg

2C-T-7 (4-

Propylthio)
Aleph-7

8–14

hours

16–24
hours

4.0–7.0

mg

Why the $$-methyl group alters duration and potency

1. Steric Hindrance of MAO: Endogenous monoamine oxidase (MAO) enzymes rapidly deaminate
unhindered primary phenethylamines (like the 2Cs), cleaving the amine into inactive

phenylacetaldehydes. The $$-methyl group of the DOx series acts as a physical shield, sterically

blocking MAO from docking to the amine. 2. Extended Half-Life: Because MAO cannot degrade the
molecule, elimination depends entirely on slower Cytochrome P450 oxidation, multiplying the duration

of action by a factor of three to four. 3. Elevated Cardiovascular Toxicity: The protracted duration
maintains continuous peripheral $5_{2A}$-mediated vasoconstriction and sympathetic stimulation for

over 24 hours, significantly elevating the risk of hypertensive crises, hyperthermia, and acute renal stress
compared to the self-limiting 2C series.

Pharmacology and Harm Reduction

1. Steep dose-response curves (The 2C-P trap)

While classic compounds like mescaline or psilocybin possess broad, forgiving dosage plateaus, high-

potency phenethylamines (particularly **2C-E** and **2C-P**) exhibit steep, non-linear dose-response

curves:

With 2C-P, taking 8 mg produces a manageable psychedelic experience, whereas taking 11 mg can

trigger a terrifying, multi-day delirium with unmanageable tremors and cardiovascular
emergencies.

Because powders vary wildly in bulk density, these compounds must never be eyeballed and

require **Volumetric Liquid Dosing (VLD)**.

2. Reagent testing identification

The 2C series can be reliably screened and differentiated using colorimetric test kits:

Marquis: 2C-B flashes yellow and turns dark green; 2C-I turns yellow-brown; 2C-E flashes

yellow and shifts to deep green/blue; 2C-T-7 turns orange/brown.
Mecke: Distinctive green-brown and yellow-brown chromophores.

Ehrlich Reagent: Produces **zero color change (remains clear)**, definitively proving the

sample is not an indole/ergoline (ruling out LSD).

See also: PIHKAL and TIHKAL · The Tryptamine Family and Endogenous Neurochemistry ·

Catecholamines, Transporters, and Monoamine Reuptake · David E Nichols, Entactogen Pharmacology,
and Receptor Mapping · Colorimetric Reagents and Presumptive Chemical Testing · Molar

Stoichiometry, Powder Density, and Tolerance Kinetics · Structure-Activity Relationships in
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Psychopharmacology · Shulgin Ten Essential Amphetamines and Metabolic Chemistry · Stack

Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

The Decades Brain

The Decades Brain: AI history stacked, cheapest-first

The Decades Brain: AI history stacked, cheapest-first

The Decades Brain is this ecosystem’s core AI reasoning engine: the whole history of artificial
intelligence stacked in one module, cheapest layer first. A question climbs the eras — 1960s to 2020s
— and is answered at the lowest layer that can handle it; the expensive language model at the top only

wakes when every cheaper layer declines. It is how the Witness thinks without burning compute, and it

is the reference implementation for the “old AI powering new” philosophy taught across AI
Development. This page explains how it works and how to build one like it.

Why stack the decades

The operator’s design intent, verbatim: “Layers of AI, from the 70s, 80s, 90s, 00s, 10s, and now — use
them to power the Smol LLMs; they should all live under the Smols in a BRE-type fashion, because

these other AI need less computing power, no GPU.” A large language model can answer almost
anything, but it is slow, costly, and cannot explain itself. Most real questions — a greeting, a routing

decision, a lookup, a known rule — were solved decades ago by techniques that run in microseconds on
one CPU core. Stack those underneath, answer at the lowest capable layer, and you get speed,

auditability, offline operation, and the big model held in reserve.

The seven layers

Each layer is a genuine era of AI history, and each runs on plain CPU (no GPU until, optionally, the very

top):

1960s — pattern — ELIZA-style regular-expression / keyword intent matching. Microseconds.
(Greetings, identity, obvious intents.)

1970s — MYCIN — certainty-factor evidence combination (Shortliffe & Buchanan): fold several
weak signals into one confidence. Microseconds.

1980s — rules (the BRE) — a production-rule Business Rules Engine: when-these-facts-hold,

then-this-conclusion, with a full trace. This is the layer the Law AI’s doctrine rules plug into. See
Expert Systems and Business Rules Engines.

1990s — Bayes — a trainable Naive-Bayes text classifier; learns to route from a handful of
examples. Milliseconds.

2000s — TF-IDF — term-frequency retrieval over a corpus: find the most relevant document by
word overlap. Milliseconds.

2010s — embeddings — dense vector nearest-neighbour search (FAISS-class ANN), so the brain

matches by meaning. CPU-friendly. See Embeddings Semantic Search and RAG.
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2020s — the LLM — the Smol language model, last resort, only if a completer is wired in.

It learns

The brain keeps a per-layer reliability weight (starting neutral, bounded). A `feedback()` call tells it

whether a layer’s answer was right; a layer that keeps being right is believed at lower raw confidence,
and one that keeps being wrong has to clear a higher bar. This is the operator’s “MYCIN thing that

learns,” generalised to the whole stack — outcome learning without retraining anything.

How to build one (the teaching pathway)

The pattern is small enough to learn from directly. In this repo it is `integrations/decades-brain.mjs`; the

shape is:

1. Create the brain — one object holding every layer and the learned weights.
2. Teach each layer its surface:

a pattern (regex → answer) for the 1960s layer;
certainty-factor rules (evidence function → answer) for the 1970s layer;

production rules (facts → outcome) for the 1980s BRE;

examples (text + label) to train the 1990s Bayes classifier;
documents (id + text) for the 2000s TF-IDF index;

memories (embedded text) for the 2010s nearest-neighbour layer;
an optional LLM completer for the 2020s last resort.

3. Ask — the brain climbs the layers and returns the first confident answer, with the era and a trace
of what fired.

4. Give feedback — tell it whether the answer was right, so the weights adapt.

Everything is injectable (the store, the embedder, the LLM), which is why it runs fully offline in tests —
a good habit for any AI system you build: make the expensive parts pluggable so the cheap path
always works.

Where it runs in this ecosystem

The Crypt-ology brain is a Decades Brain wired to the whole Library Index and governed by

Angelic Intelligence Rule 1 — it answers the Witness’s questions from the Library, cheapest-first.
The Law AI teaches its doctrine rules into the 1980s layer.

The brief/annal pipeline uses the same brain to route and de-duplicate writing at near-zero CPU.

See also

See also: AI Development · Expert Systems and Business Rules Engines · Embeddings Semantic Search

and RAG · Library Index · Angelic Intelligence · Crypt-ology · LoRA and Fine-Tuning

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

melek.salon · hathor.live · wiki.soapbox.community — 223

file:///workspaces/Bot/marketing/books/dist/Crypt-ology
file:///workspaces/Bot/marketing/books/dist/Library_Index
file:///workspaces/Bot/marketing/books/dist/Angelic_Intelligence
file:///workspaces/Bot/marketing/books/dist/Expert_Systems_and_Business_Rules_Engines
file:///workspaces/Bot/marketing/books/dist/AI_Development
file:///workspaces/Bot/marketing/books/dist/Expert_Systems_and_Business_Rules_Engines
file:///workspaces/Bot/marketing/books/dist/Embeddings_Semantic_Search_and_RAG
file:///workspaces/Bot/marketing/books/dist/Embeddings_Semantic_Search_and_RAG
file:///workspaces/Bot/marketing/books/dist/Library_Index
file:///workspaces/Bot/marketing/books/dist/Angelic_Intelligence
file:///workspaces/Bot/marketing/books/dist/Crypt-ology
file:///workspaces/Bot/marketing/books/dist/LoRA_and_Fine-Tuning
https://wiki.soapbox.community/
https://melek.salon/


The Huasca Phenomenon and Metabolic Redirection

The “-Huasca” Phenomenon, Metabolic Redirection, and Herbpedia Pharmacology explores the

generalized pharmacological principle of the “-huasca” paradigm: the deliberate co-administration of an
active botanical or synthetic substrate with targeted enzyme inhibitors, metabolic siphons, and

absorption drivers to overcome biological barriers, prevent enzymatic clearance, and redirect metabolic
pathways toward neuroactive states. Drawing from the pioneering work documented in the HerbPedia
allylbenzene research community, classical South American Ayahuasca, Southern African Ubulawu,

modern cannabinoid potentiation (“Marijuana-huasca”), and psychiatric dual-agent architectures
(“Wellbutrin-huasca” / Auvelity), alongside critical safety analyses of historical adrenergic cascades

(such as the ECA stack and the life-threatening risks of ephedrine), this text maps the universal rules of
metabolic redirection.

1. The Tripartite Architecture of the “-Huasca” System

In modern ethnopharmacology and systems pharmacology, the suffix “-huasca” (borrowed from the
Quechua *ayahuasca*, “vine of the soul”) has transcended its original botanical context (*Banisteriopsis

caapi* + *Psychotria viridis*). It denotes any **rationally coupled, multi-component pharmacokinetic

delivery system** governed by three obligate components:

     [ 1. THE SUBSTRATE ]               [ 2. THE SHIELD ]               [ 3. THE SIPHON / DRIVER ]

(Primary prodrug or bioactive) (Targeted metabolic inhibitor) (Enzyme

inducer, cofactor, or surfactant)

             │                                  │                                      │

             ▼                                  ▼                                      ▼

    Normally degraded on               Blocks CYP450, UGT, SULT,              Redirects substrate toward

  first-

pass transit (< 5% F)         or MAO degradative routes             active targets or BBB transport

             │                                  │                                      │

             └──────────────────────────────────┼──────────────────────────────────────┘

                                                ▼

                              [ SYSTEMIC PHARMACOKINETIC AMPLIFICATION ]

1. The Substrate: An active or conditionally active compound that, when administered alone,

suffers from extensive first-pass gastrointestinal degradation, rapid hepatic extraction, or poor
membrane permeability ($F < 5\$).
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2. The Shield: One or more selective enzyme inhibitors (botanical bioflavonoids, furanocoumarins,

or synthetic ligands) that transiently or irreversibly paralyze the primary degradative enzymes
(Cytochrome P450 monooxygenases, UDP-glucuronosyltransferases, sulfotransferases, or

monoamine oxidases).
3. The Siphon / Driver: Co-factors, amine donors, physiological surfactants, or secondary channel

modulators that force the surviving chemical payload down alternative metabolic pathways (such

as allylic oxidation, transamination, or transcellular mucosal diffusion).

2. HerbPedia and the Allylbenzene Metabolic Redirection Map

The specialized ethnobotanical research compendium **HerbPedia** mapped the theoretical activation
and metabolic redirection of botanical **allylbenzenes** (essential oil components found in common

spices):

The Primary Allylbenzene Substrates

Elemicin: Found in Elemi oil (*Canarium luzonicum*) and Nutmeg (*Myristica fragrans*).

Structurally analogous to mescaline minus the ethylamine side chain (3,4,5-
trimethoxyallylbenzene).

Myristicin: Found in Nutmeg, Mace, and Parsley seed (5-allyl-1-methoxy-2,3-
methylenedioxybenzene).

Safrole: Found in Sassafras (*Sassafras albidum*) (4-allyl-1,2-methylenedioxybenzene).

Eugenol & Methyl Eugenol: Found in Clove (*Syzygium aromaticum*), Holy Basil / Tulsi
(*Ocimum tenuiflorum*), and Allspice.

Asarone ($$ and $$): Found in Calamus / Sweet Flag (*Acorus calamus*).
Apiole: Found in Parsley seed (*Petroselinum crispum*).

Estragole & Anethole: Found in Tarragon, Anise, and Fennel.

The Degradative Gauntlet and HerbPedia’s Dietary Shields

Under normal human metabolism, oral ingestion of these oils results in negligible psychedelic activity

because the liver’s Cytochrome P450 enzymes and Phase II conjugators rapidly destroy them:

Epoxidation: CYP1A2 and CYP2E1 oxidize the terminal double bond of the allyl chain into

reactive, toxic epoxides that are immediately deactivated by epoxide hydrolase and glutathione S-
transferase (GST).

Phenolic Hydroxylation & Phase II Clearance: CYP2D6 and CYP3A4 cleave methylenedioxy
rings into catechols, which are instantly glucuronidated by **UGT2B7** or sulfated by

**SULT1A1** and excreted in urine.

HerbPedia researchers demonstrated that co-administering specific dietary inhibitors blocks these
degradative drains:
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Target
Enzyme

Normal
Inactivation

Pathway

HerbPedia Dietary /
Botanical Shield

Pharmacological Result

CYP1A2
Terminal allyl
epoxidation

Apigenin (German

Chamomile),
Quercetin,

Cuminaldehyde
(Cumin)

Prevents toxic epoxide
formation; preserves the intact

allyl side chain.

CYP2A6
Allylic oxidation /
Cleavage

Cinnamaldehyde
(Cinnamon),

Vanillin (Vanilla)

Prevents degradative side-chain
cracking.

CYP2B6 Ring hydroxylation

Curcumin (Turmeric),

Glabridin (Licorice root
/ Glycyrrhiza)

Prolongs half-life of substituted

phenethyl cores.

CYP3A4
Primary hepatic &

intestinal clearance

Bergamottin & 6’,7’-
DHB (Grapefruit juice),

Piperine (Black pepper)

Paralyzes intestinal first-pass

destruction; multiplies

bioavailability 3 × –10×.

UGT2B7
Glucuronide
conjugation &

excretion

Steviosides (Stevia leaf),
Epicatechin gallate
(Green tea)

Blocks rapid Phase II
glucuronidation of phenolic

intermediates.

SULT1A1 Phenolic sulfation

Resveratrol (Red grape

skin),
Quercetin

Prevents rapid enzymatic

sulfation.

The Transamination Hypothesis

The core theoretical breakthrough of the HerbPedia model is the **metabolic transamination cascade**:

1. When degradative CYP enzymes and Phase II conjugators are blocked by the Shield, surviving
elemicin or myristicin undergoes slow, selective allylic oxidation into an intermediate

cinnamaldehyde (e.g. 3,4,5-trimethoxycinnamaldehyde from elemicin).

2. In the presence of endogenous transaminases, pyridoxal-5-phosphate (P5P / active Vitamin B6),
and nitrogen donors (such as L-glutamine or L-alanine), the terminal aldehyde is theorized to

undergo in-vivo enzymatic transamination into active phenethylamines (e.g., converting elemicin
into trimethoxyamphetamine [TMA], or myristicin into MMDA).
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3. “Marijuana-huasca”: The Cannabinoid Amplification
Complex

Applying the “-huasca” framework to the endocannabinoid system resolves the notorious
unpredictability and low oral bioavailability of cannabinoids ($F 10\$):

1. The Breakdown Barrier

Ingested $^9$-THC and Cannabidiol (CBD) are heavily metabolized on first pass by hepatic

**CYP2C9** and **CYP3A4** into hydroxy and carboxy metabolites, while endogenous
endocannabinoids (anandamide and 2-AG) are cleaved within minutes by fatty acid amide

hydrolase (FAAH) and monoacylglycerol lipase (MAGL).

2. The Multi-Target Botanical Shield

FAAH Inhibition: Co-administering yangonin from Kava (*Piper methysticum*) or guineensine
from Uziza (*Piper guineense*) potently inhibits FAAH, preventing the breakdown of
endogenous anandamide.

CYP3A4 Suicide Inactivation: Pre-treatment with fresh grapefruit juice (supplying 6’,7’-
dihydroxybergamottin) permanently inactivates intestinal enterocyte CYP3A4, preventing first-

pass destruction of oral THC.

P-Glycoprotein Blockade: Piperine inhibits apical P-glycoprotein efflux pumps, ensuring
cannabinoids that enter enterocytes are not pumped back into the gut lumen.

Receptor Crosstalk: Concentrated dietary $$-caryophyllene fully agonizes peripheral CB2
receptors, suppressing neuroinflammation and modulating CB1 psychotropic intensity into clear,

lucid analgesia.

4. “Wellbutrin-huasca”: Clinical Validation via the Auvelity
Model

The clinical establishment of the “-huasca” paradigm occurred when modern neuropsychiatry developed
the pharmaceutical formulation Auvelity (dextromethorphan + bupropion):

                   [ DEXTROMETHORPHAN (DXM) ]

         NMDA Antagonist · Sigma-1 Agonist · Rapid Antidepressant

                                 │

                                 ▼  Hepatic CYP2D6 Oxidation

                       [ DEXTRORPHAN (DXO) ]

            Rapidly cleared; minimal brain penetrance

                                 │

┌────────────────────────────────┴────────────────────────────────┐
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│                 THE PHARMACEUTICAL "-HUASCA" SHIELD             │

│                                                                 │

│   + BUPROPION (Wellbutrin)                                      │

│   • High-affinity mechanism-based inhibitor of CYP2D6           │

│   • Paralyzes the enzymatic conversion of DXM to DXO            │

└────────────────────────────────┬────────────────────────────────┘

                                 │

                                 ▼

            [ HIGH-CONCENTRATION SYSTEMIC & BRAIN DXM ]

       Prolonged half-life (t1/2 extended from 2h to 24h)

       Rapid glutamate modulation & BDNF synaptogenesis

The Substrate: Dextromethorphan (DXM) is a potent, rapid-acting NMDA receptor antagonist,
serotonin reuptake inhibitor, and $_1$ receptor agonist with profound antidepressant potential.

However, when swallowed alone, extensive hepatic **CYP2D6** first-pass extraction converts it
almost immediately into dextrorphan (DXO), which does not cross the blood-brain barrier

effectively and causes somatic dysphoria.

The Shield: Bupropion is a potent competitive and mechanism-based inhibitor of CYP2D6.
The Result: By co-administering bupropion with DXM, CYP2D6 is shut down. Plasma

concentrations of intact DXM spike by **20-fold to 30-fold**, extending its biological half-life
from 2 hours to over 24 hours, allowing DXM to cross the blood-brain barrier in high

concentrations and remodel glutamate synapses.

5. The Adrenergic Cascade: Cardiovascular Warnings, the FDA
Ban, and Clinical Boundaries

While the historical combination of Ephedrine, Caffeine, and Aspirin (the **ECA stack**) is frequently
cited in underground fitness lore as an adrenergic synergy, it represents a high-risk physiological stressor

with severe, life-threatening liabilities:

1. The Cardiovascular Hazard: Heart Attacks, Strokes, and Arrhythmias

Ephedrine (*Ephedra sinica* / *Ma Huang*) stimulates massive release of endogenous
norepinephrine from presynaptic stores and directly agonizes peripheral $$- and $$-adrenergic

receptors.

While caffeine (blocking adenosine $A_1/A_{2A}$ receptors and inhibiting phosphodiesterase)
and aspirin/salicin (blocking prostaglandin $E_2$ negative feedback) prevent normal receptor
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desensitization, this sustained sympathetic surge places intolerable hemodynamic strain on the

cardiovascular system.
Malignant Myocardial Stress: The un-braked elevation of blood pressure, intense peripheral

vasoconstriction, and tachycardia dramatically increase myocardial oxygen demand while
simultaneously constricting coronary vessels, triggering acute **myocardial infarction (heart

attacks)**, lethal ventricular arrhythmias, hemorrhagic strokes, and sudden cardiac death.

2. The 2004 FDA Ban and Modern Regulatory Restrictions

Because of thousands of reported adverse cardiovascular events and fatalities among athletes and

consumers, the **U.S. Food and Drug Administration (FDA) completely banned ephedrine
alkaloids from all dietary supplements, energy pills, and workout aids in 2004**.

In the United States, ephedrine is not a legal supplement. It is legally approved and sold
exclusively as a behind-the-counter **bronchodilator and asthma medication** (e.g. Primatene,

Bronkaid) regulated under the Combat Methamphetamine Epidemic Act, intended solely for acute

respiratory relief under strict dosage limits.

3. Extreme Danger: Stacking Ephedrine with Wellbutrin (Bupropion)

In online drug forums and unsupervised biohacking circles, individuals sometimes speculate about

combining ephedrine with Wellbutrin (bupropion) to “boost” energy, focus, or weight loss.

This combination is exceptionally hazardous and medically contraindicated without strict
physician oversight:

1. Compounding Noradrenergic Surge: Bupropion is a norepinephrine-dopamine reuptake
inhibitor (NDRI). Stacking an exogenous norepinephrine reuptake inhibitor with an active

norepinephrine releaser (ephedrine) produces an uncontrollable sympathetic storm—hypertensive

crisis, severe chest pain, and acute cardiac ischemia.
2. Seizure Threshold Collapse: Both bupropion and high-dose sympathomimetics independently

lower the neuronal seizure threshold. Co-administering ephedrine with bupropion dramatically
multiplies the risk of intractable grand mal seizures.

3. Physician Consultation Mandate: Anyone prescribed bupropion or managing asthma must

explicitly consult a licensed physician and pharmacist before taking any over-the-counter
bronchial medication containing ephedrine or pseudoephedrine. We do not promote, endorse, or

recommend this combination under any circumstances.

6. “Ubulawu-huasca”: The Ancestral African Surfactant Engine

In Southern African Ubulawu rituals, Xhosa and Zulu diviners developed an ancestral, non-combustive

“-huasca” technology:

The Substrate: Daphnane diterpenes (such as **kirkinine** from *Synaptolepis kirkii*), which

induce potent nerve growth factor (NGF) synthesis and expand REM sleep lucidity.
The Biosurfactant Shield: High concentrations of triterpenoid saponins from *Helinus

integrifolius* (*Ubhubhubhu*) and *Silene undulata* (*Undlela Ziimhlophe*):

Inhibit salivary $$-amylase, protecting complex botanical glycosides from oral degradation.
Fluidize mucosal epithelial bilayers, driving direct sublingual and transmucosal absorption

into the internal jugular vein.
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The Flavonoid Siphon: *Athrixia phylicoides* (Xhosa Bush Tea) delivers polymethoxyflavones

that inhibit hepatic CYP1A2 and intestinal UGT enzymes, preventing the rapid clearance of
kirkinine and allowing sustained synaptic neuroplastic reorganization during dream states.

7. Comparative Pharmacokinetic Architecture

System
Primary

Substrate
Degradative

Obstacle
Pharmacokinetic

Shield
Clinical / Neuroactive Outcome

& Warnings

Classical
Ayahuasca

N, N-DMT

(Psychotria
viridis)

Intestinal &

hepatic MAO-
A

β-Carbolines

(Harmine/Harmaline
from B. caapi)

Orally active 5-HT2A psychedelic

visionary state.

Oilahuasca
(HerbPedia)

Elemicin,

Myristicin,
Eugenol

CYP1A2,

CYP2E1,

UGT2B7,
SULT1A1

Apigenin

(Chamomile),

Cinnamaldehyde,
Quercetin, Piperine

Prevents epoxidation; redirects

allylbenzenes toward neuroactive
cinnamaldehydes/phenethylamines

Marijuana-
huasca

Δ9-THC, CBD,

Anandamide

Enterocyte

CYP3A4 &
hepatic FAAH

Grapefruit (6’,7’-

DHB), Kava

(Yangonin), Uziza
(Guineensine)

3 × –10× oral cannabinoid AUC;

prolonged systemic anandamide
tone.

Wellbutrin-
huasca
(Auvelity
Model)

Dextromethorphan

(DXM)

Hepatic

CYP2D6 first-
pass cleavage

Bupropion

(Wellbutrin)

mechanism-based
CYP2D6 blockade

20 × –30× plasma DXM; sustained

NMDA antagonism and rapid
synaptogenesis.

Adrenergic
Cascade
(ECA Stack
—

WARNING)

Ephedrine
(Ephedra sinica)

Presynaptic

adenosine

feedback &
PDE cAMP

hydrolysis

Caffeine

(Adenosine/PDE

inhibitor) + Salicin
(Prostaglandin/COX

inhibitor)

Severe Toxicity Warning: Risk of

acute myocardial infarction (heart

attack), stroke, and seizures.
Banned by FDA in supplements;

dangerous with Wellbutrin.

Ubulawu-
huasca

Kirkinine

diterpenes (S.
kirkii)

Salivary
amylase &

hepatic Phase
II

glucuronidation

Helinus saponins
(amylase

inhibition/surfactant)

+ Athrixia
flavonoids

(CYP/UGT shield)

Direct sublingual absorption;

enhanced NGF neuroplasticity and
lucid dream induction.
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See Also

69Ron and Oilahuasca Chemistry

Cannabinoid Oilahuasca
Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery

Ubulawu, African Oneirogens, and Saponin Pharmacokinetics

Bupropion, Buspirone, and Atypical Psychotropics: Substituted Cathinones, Azapirones, and
Receptor Kinetics

Balm of Gilead, Uziza, and Ancient Resinous Synergies
Cytochrome P450 System Inhibition and Induction

Monoamine Oxidase Inhibitors and Neurotransmitter Systems

Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

The Tropane Alkaloids Brugmansia Cocaine and
Metabolic Chemistry

The Tropane Alkaloids: Brugmansia, Cocaine, and Metabolic Chemistry provides an in-depth

chemical and pharmacological exploration of the tropane alkaloid super-family. It examines the shared
bicyclic azabicyclo[3.2.1]octane skeleton, the stereochemical divergence between $3$-axial and $3$-

equatorial substitutions, the extreme lethality of New World solanaceous extracts like Brugmansia
(Angel’s Trumpet), the pharmacodynamics of Cocaine (benzoylmethylecgonine), the hepatic organic
chemistry of alcohol transesterification into Cocaethylene via carboxylesterase hCE1, and the

comparative molecular architecture of natural and synthetic tropanes.

1. The Core Molecular Architecture: 8-Azabicyclo[3.2.1]octane

The defining structural core of all tropane alkaloids is the bicyclic 8-azabicyclo[3.2.1]octane nucleus—

a fused system comprising a six-membered piperidine ring and a five-membered pyrrolidine ring sharing
a common nitrogen bridge (typically $N$-methylated):

                   CH2 ── CH ────── CH2

                          │          │

                          N ─ CH3    CH ─ R (C3 substitution)

                          │          │

                   CH2 ── CH ────── CH2

                [ 8-Azabicyclo[3.2.1]octane Core ]

melek.salon · hathor.live · wiki.soapbox.community — 231

file:///workspaces/Bot/marketing/books/dist/69Ron_and_Oilahuasca_Chemistry
file:///workspaces/Bot/marketing/books/dist/Cannabinoid_Oilahuasca
bioavailability:_Metabolic_Enzymes,_Transporters,_and_Synergistic_Delivery
file:///workspaces/Bot/marketing/books/dist/Ubulawu,_African_Oneirogens,_and_Saponin_Pharmacokinetics
file:///workspaces/Bot/marketing/books/dist/Bupropion,_Buspirone,_and_Atypical_Psychotropics:_Substituted_Cathinones,_Azapirones,_and_Receptor_Kinetics
file:///workspaces/Bot/marketing/books/dist/Bupropion,_Buspirone,_and_Atypical_Psychotropics:_Substituted_Cathinones,_Azapirones,_and_Receptor_Kinetics
file:///workspaces/Bot/marketing/books/dist/Balm_of_Gilead,_Uziza,_and_Ancient_Resinous_Synergies
file:///workspaces/Bot/marketing/books/dist/Cytochrome_P450_System_Inhibition_and_Induction
file:///workspaces/Bot/marketing/books/dist/Monoamine_Oxidase_Inhibitors_and_Neurotransmitter_Systems
file:///workspaces/Bot/marketing/books/dist/Stack_Substances
https://wiki.soapbox.community/
https://melek.salon/


The Critical Stereochemical Bifurcation ($3$ vs. $3$)

The biological activity of a tropane is determined by the stereochemical orientation of the functional
group at carbon-3 (C3):

C3
Stereochemistry

Core Alcohol
Backbone

Representative
Alkaloids

Dominant
Receptor

Target

Pharmacological
Manifestation

3α (Axial)
(Pointing

beneath the ring)

Tropine

Scopolamine,
Hyoscyamine,

Atropine,

Benztropine

Muscarinic

Acetylcholine

Receptors
(M1–M5)

Anticholinergic,

parasympatholytic,
sedative/deliriant,

antispasmodic,
bronchodilator.

3β (Equatorial)
(Pointing in

plane of ring)

Pseudotropine
/

Ecgonine

Cocaine
(Benzoylmethylecgonine),

Cocaethylene,

Phenyltropanes

Monoamine
Transporters

(DAT, SERT,
NET) & Nav

Channels

Central nervous

system stimulant,
monoamine

reuptake inhibitor,
local anesthetic.

2. New World Solanaceae: The Extreme Danger of Brugmansia

While Old World Solanaceae (*Datura*, *Hyoscyamus*, *Atropa*) have long recorded histories in

Eurasia, the New World genus Brugmansia (Angel’s Trumpet)—native to the subtropical and Andean
regions of South America—represents an order of magnitude increase in physical hazard:

Botanical Habit: Unlike herbaceous annual Datura, *Brugmansia* species (*B. suaveolens*, *B.
arborea*, *B. sanguinea*, *B. aurea*) are large, woody perennial trees and shrubs producing

pendulous trumpet flowers up to 30–50 cm in length.

Extreme Alkaloid Concentration: *Brugmansia* tissue produces exceptionally high
concentrations of tropanes—principally pure scopolamine (hyoscine) with lesser amounts of

hyoscyamine. A single blossom can contain between 2 mg and 10 mg of pure tropane alkaloids (a
lethal human adult dose is estimated at 10 to 50 mg).

Lethality of Concentrated Extracts: In traditional Amazonian and Andean shamanism (*toé*),
the plant is approached with immense dread and used only by specialized sorcerers (*toeros*). In

modern criminal toxicology, concentrated crude extracts (known in Colombia and South America

as ***burundanga***) are exploited for chemical assault:
Loss of Volition & Amnesia: High-dose scopolamine shuts down central muscarinic

$M_1$ transmission in the prefrontal cortex and hippocampus, inducing profound
anterograde amnesia, emotional passivity, and total compliance without physical resistance.

Somatic Collapse: Exceeding threshold doses triggers the full, lethal anticholinergic

toxidrome: malignant hyperthermia ($>41^$), pupillary paralysis (mydriasis and blindness),
extreme tachycardia ($>160$), urinary retention, violent delirium, convulsions, and fatal

respiratory failure.
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3. Cocaine: The $3$-Esterified Stimulant Tropane

Though derived from the leaves of the South American shrub *Erythroxylum coca* (belonging to the

family Erythroxylaceae, distinct from Solanaceae), Cocaine is built on the identical tropane nucleus:

Chemical Identity: Methyl $(1R,2R,3S,5S)$ (commonly named Benzoylmethylecgonine).

Structural Features:

1. An equatorial ($3$) benzoyl ester linkage ($_6_5$).
2. An equatorial ($2$) methyl ester carboxylate ($_3$).

Pharmacological Targets:

1. Triple Monoamine Reuptake Blockade: Cocaine binds with high affinity to presynaptic

transporters, physically preventing the clearance of neurotransmitters from the synaptic cleft:

Dopamine Transporter (DAT): Drives nucleus accumbens dopamine accumulation,
producing intense euphoria, psychomotor excitation, and reinforcement.

Serotonin Transporter (SERT): Modulates mood, temperature, and sensory perception.
Norepinephrine Transporter (NET): Drives peripheral sympathetic outflow, causing

potent vasoconstriction, hypertension, and tachycardia.

2. Voltage-Gated Sodium Channel ($Na_v$) Blockade: Intercalates into the intracellular pore of
neuronal $Na_v1$ channels, arresting sodium influx and blocking action potential propagation,

creating profound local anesthesia (the structural parent of modern procaine and lidocaine).

4. The Organic Chemistry of Transesterification: Cocaine and
Alcohol

When cocaine and ethanol (alcohol) are co-ingested, the human liver executes a unique chemical

transesterification reaction that produces a novel, highly cardiotoxic hybrid alkaloid: Cocaethylene.

                      [ COCAINE IN HEPATOCYTE ]

            Methyl-ester at C2 · Benzoyl-ester at C3

                                 │

                                 ▼  + Ethanol (CH3CH2OH)

                   ┌────────────────────────────┐

                   │  Hepatic Carboxylesterase  │

                   │          (hCE1)            │

                   └─────────────┬──────────────┘

                                 │  Ethyl Transesterification

                                 │  (Swaps -OCH3 for -OCH2CH3)
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                                 ▼

                       [ COCAETHYLENE ]

              Ethyl-ester at C2 + Methanol (CH3OH)

1. The Enzyme: Human Carboxylesterase 1 (hCE1)

In the endoplasmic reticulum of hepatocytes, the enzyme hCE1 normally hydrolyzes the C2

methyl ester of cocaine, releasing methanol and yielding inactive, water-soluble benzoylecgonine.

When ethanol enters the active catalytic pocket of hCE1 alongside cocaine, ethanol acts as an
alternate nucleophile. Instead of water performing ester hydrolysis, ethanol executes an

nucleophilic acyl substitution (transesterification), replacing the C2 methoxy group ($_3$) with an
ethoxy group ($_2_3$).

2. Pharmacological Profile of Cocaethylene ($C_{18}H_{23}NO_4$)

Enhanced Dopaminergic Potency: Cocaethylene exhibits higher affinity and greater selectivity

for the Dopamine Transporter (DAT) relative to SERT and NET than parent cocaine, producing an
amplified and more intensely rewarding euphoric state.

Extended Half-Life: While cocaine is cleared with a plasma half-life of roughly 60 minutes

($t_{1/2} $), cocaethylene exhibits an elimination half-life of **2.5 to 3.0 hours** ($t_{1/2} $).
Lethal Cardiotoxicity: Clinical epidemiological data indicates that co-ingesting cocaine and

alcohol carries an **18 to 25-fold higher risk of immediate lethal cardiac arrest** compared to
cocaine alone. Cocaethylene causes prolonged, irreversible blockade of myocardial voltage-gated

sodium channels ($Na_v1.5$) coupled with severe coronary arterial vasospasm and extreme

catecholaminergic myocardial oxygen demand, leading to fatal ventricular arrhythmias and acute
myocardial infarction.

5. The Tropane Spectrum: Molecular Comparison Matrix

The tropane family illustrates how subtle shifts in stereochemistry, esterification, and nitrogen

substitution dramatically redirect a molecule across radically different physiological systems:

Compound Chemical Structure Source
Primary

Mechanism

Clinical /
Toxicological

Effect

Scopolamine
(Hyoscine)

3α-(tropic acid ester) with
6,7-β-epoxide bridge

Brugmansia,
Datura,

Duboisia

Non-selective
Muscarinic

Antagonist (M1–

M5)

Powerful
central

sedation,

motion
sickness

prevention,
amnesia,
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Compound Chemical Structure Source
Primary

Mechanism

Clinical /
Toxicological

Effect

deliriant
toxidrome.

Hyoscyamine /
Atropine

3α-(tropic acid ester), un-
epoxidized (l-isomer /

racemate)

Atropa
belladonna,

Hyoscyamus

niger

Muscarinic
Antagonist (M1–

M5)

Pupil dilation
(mydriasis),

cardiac vagal
blockade

(reverses

bradycardia),
gastrointestinal

antispasmodic.

Cocaine
2β-carbomethoxy-3β-
benzoyloxytropane

Erythroxylum
coca

DAT/SERT/NET
inhibitor & Nav

channel blocker

Potent

psychomotor
stimulant,

euphoriant,
local

anesthetic,

sympathetic
vasoconstrictor.

Cocaethylene
2β-carboethoxy-3β-

benzoyloxytropane

Hepatic
metabolite

(Cocaine +

Ethanol)

Selective DAT

inhibitor &

severe
myocardial

Nav1.5 blocker

Prolonged

euphoria,

intense
cardiotoxicity

(18 × –25×
death risk),

arrhythmias.

Benztropine
(Cogentin)

3α-

(diphenylmethoxy)tropane
Synthetic

Centrally active
Muscarinic

Antagonist &
mild DAT

inhibitor

Suppresses

Parkinsonian
tremors and

antipsychotic
extrapyramidal

symptoms;

bronchodilator.
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Compound Chemical Structure Source
Primary

Mechanism

Clinical /
Toxicological

Effect

Ipratropium /
Tiotropium

Quaternary ammonium N-

isopropyl / N-dithienyl
tropanes

Synthetic
derivatives

Peripheral
Muscarinic

Antagonists (M3

selective)

Inhaled

bronchodilators
for

COPD/Asthma;

quaternary
polar charge

prevents blood-
brain barrier

entry.

WIN 35,428 /
RTI-55
(Phenyltropanes)

2β-carbomethoxy-3β-(4-

halophenyl)tropanes

Synthetic

research
chemicals

High-affinity

DAT/SERT
selective ligands

Non-ester

research probes
for PET

neuroimaging
and dopamine

transporter

mapping.
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Old World vs. New World Visionary Botanicals: Toxicity, Titration, and the Shulgin Method
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Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery

Solvent Chemistry and Polarity in Botanical Extraction
Stack Substances

PIHKAL and TIHKAL
Catecholamines, Transporters, and Monoamine Reuptake

Virology, Antivenom Immunology, and Aromatic Antimicrobials

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

The Tryptamine Family and Endogenous
Neurochemistry

The Tryptamine Family and Endogenous Neurochemistry details the molecular architecture,

biosynthetic pathways, receptor pharmacology, and phenomenological spectrum of the

indolealkylamines. Spanning essential human neurotransmitters (serotonin, melatonin), classic
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entheogens (DMT, psilocin, 5-MeO-DMT), modern synthetic analogues (4-HO-MiPT, 4-AcO-DMT,

aMT), and tetracyclic ergolines (LSD, LSA), this monograph examines how the indole nucleus
interfaces with the central nervous system and contrasts with the phenethylamine family.

Molecular Architecture: The Indolealkylamine Core

All tryptamines are built upon a bicyclic indole ring (a benzene ring fused to a five-membered nitrogen-

containing pyrrole ring) joined to an ethylamine side chain at the 3-position:

                   [ THE GENERAL TRYPTAMINE SCAFFOLD ]

                                 4

                               ┌───┐  3

                             5 │   │─── C(α)H2 ─ C(β)H2 ─ N(R1)(R2)

                               │   │

                             6 └───┘  2

                               7   N1

                                   H

Biosynthetic Root: All natural tryptamines derive from the essential dietary amino acid L-
tryptophan. Decarboxylation by aromatic L-amino acid decarboxylase (AADC) yields trace
tryptamine, while sequential enzymatic ring-hydroxylations and methylations yield serotonin,

melatonin, and botanical hallucinogens.

Tryptamines vs. Phenethylamines: While phenethylamines (dopamine, amphetamine,
mescaline, 2C-B) possess a single, flexible benzene ring separated from an amino group by two

carbons, tryptamines integrate the aromatic ring into a planar, electron-rich indole system. This
bicyclic core confers distinct electronic resonance and hydrogen-bonding characteristics at

serotonin GPCR active sites.

Endogenous Neurochemistry: The Serotonin-Melatonin Axis

The mammalian brain natively produces two master tryptamine neurochemicals that govern conscious

awareness, sensory filtration, mood, and circadian sleep architecture:

[ L-Tryptophan ] 

       │  (Tryptophan 5-Hydroxylase / TPH)

       ▼

[ 5-Hydroxytryptophan (5-HTP) ]
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       │  (Aromatic L-Amino Acid Decarboxylase / AADC)

       ▼

[ Serotonin (5-Hydroxytryptamine / 5-

HT) ] ──► [ Synaptic Signaling / Gastrointestinal Motility ]

       │  (Serotonin N-Acetyltransferase / AANAT — Pineal Gland / Dark Trigger)

       ▼

[ N-Acetylserotonin (NAS) ]

       │  (Hydroxyindole O-Methyltransferase / ASMT)

       ▼

[ Melatonin (5-Methoxy-N-acetyltryptamine) ] ──► [ MT1/MT2 Suprachiasmatic Circadian Gating ]

1. Serotonin (5-HT): The Architect of Sensory Gating

Serotonin acts as the central neuromodulator of mood, emotional stability, satiety, and sensory
gating.

Over 90% of bodily serotonin resides in the enterochromaffin cells of the gastrointestinal tract,

where it orchestrates intestinal motility and gut-brain signaling via the vagus nerve.
In the central nervous system, ascending serotonergic projections from the midbrain raphe nuclei
innervate the cortex, thalamus, and limbic system.
Activation of cortical $5_{2A}$ receptors on layer V pyramidal neurons modulates glutamate

release and sensory gating. When exogenous psychedelics bind this locus, they disintegrate the

thalamic filter, unleashing an influx of unfiltered sensory signals.

2. Melatonin: The Circadian Gatekeeper

In the pineal gland, darkness disinhibits sympathetic signaling from the suprachiasmatic nucleus
(SCN), activating AANAT to convert serotonin into $N$-acetylserotonin, which is methylated

into melatonin (5-methoxy-$N$-acetyltryptamine).
The Structural Lesson of Melatonin: Melatonin carries an $N$-acetyl group ($-NHCOCH_3$)

on its side-chain nitrogen and a 5-methoxy group ($-OCH_3$) on the indole ring. This $N$-acetyl

substitution completely destroys binding to $5_{2A}$ and $5_1$ receptors while creating sub-
nanomolar affinity for melatonin $_1$ and $_2$ receptors.

Thus, an endogenous tryptamine chemically identical to classic psychedelics at positions 3 and 5
acts not as an entheogen, but as the master hormonal signal for rest, circadian entrainment, and

restorative sleep.

Central Psychedelic Tryptamines: The Classic Suite

The psychedelic tryptamines fall into three distinct structural classes based on substitution patterns

around the indole ring:
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Compound Chemical Name
Natural Source /

Class
Typical

Dose
Active

Duration
Phenomenological

Character

DMT
$N,N$-
Dimethyltryptamine

Psychotria

viridis, Mimosa
hostilis,

mammalian brain

20–50 mg

(Vaporized /
IV)

10–20
min

Hyper-dimensional
geometric architecture;

complete breakthrough
into autonomous visual

realities; inactive orally

without an MAOI.

Psilocin
4-Hydroxy-$N,N$-

dimethyltryptamine

Dephosphorylated
active metabolite

of Psilocybe
mushrooms

10–25 mg
4–6

hours

Earthy, organic visual
distortion; emotional

catharsis; synesthesia;

strong $5_{2A}$ partial
agonism.

Psilocybin
4-

Phosphoryloxy-$N,N$-
dimethyltryptamine

Zwitterionic

prodrug in
Psilocybe

mushrooms

15–35 mg
4–6
hours

Dephosphorylated by

alkaline phosphatase in
the liver/gut into active

psilocin.

5-MeO-
DMT

5-Methoxy-$N,N$-

dimethyltryptamine

Incilius alvarius

(Colorado River
Toad), Virola

5–15 mg

(Vaporized)

15–30

min

“The God Molecule.”

Overwhelming non-
visual ego dissolution;

white-out void; intense

$5_{1A}$ agonist
hypothermia and

respiratory suppression
hazard.

4-HO-
MiPT

4-Hydroxy-$N$-

methyl-$N$-
isopropyltryptamine

Synthetic

(Alexander
Shulgin /

“Miprocin”)

10–20 mg
4–6
hours

Rich acoustic
synesthesia, luminous

spatial distortion, warm
tactile enhancement; less

gastrointestinal load than

psilocybin.

4-AcO-
DMT

4-Acetoxy-$N,N$-

dimethyltryptamine

Synthetic

(“Psilacetin”)
15–25 mg

4–6

hours

Acetyl prodrug to
psilocin; ultra-smooth

onset, highly predictable

dosing free of fungal
chitin ballast.

Bufotenin
5-Hydroxy-$N,N$-

dimethyltryptamine

Anadenanthera
colubrina (Vilca /

Cebíl), toad

venom

50–100 mg

(Insufflated)

1–2

hours

Serotonin isomer with

high peripheral $5_2$

vascular affinity;
profound facial flushing,

nausea, heavy body load
alongside vivid

hallucinations.

melek.salon · hathor.live · wiki.soapbox.community — 239



Compound Chemical Name
Natural Source /

Class
Typical

Dose
Active

Duration
Phenomenological

Character

$$-MT $$-Methyltryptamine
Synthetic

(Monase)
20–40 mg

12–18

hours

Rare
tryptamine/stimulant

hybrid; $$-methyl group
sterically blocks MAO

and triggers

dopamine/norepinephrine
release alongside

$5_{2A}$ agonism.

1. Dimethyltryptamine (DMT) and the MAO Enigma

Unsubstituted simple dialkyltryptamines like DMT and DET are instantly broken down by
intestinal and hepatic monoamine oxidase A (MAO-A) into inactive indole-3-acetic acid (3-

IAA).
Consequently, DMT is completely inactive when swallowed alone.

In traditional Amazonian Ayahuasca, indigenous shamans discovered that boiling DMT-bearing
foliage (Psychotria viridis) alongside an MAO-inhibiting vine (Banisteriopsis caapi, containing

harmine, harmaline, and tetrahydroharmine) shields DMT from enzymatic destruction, granting it

oral bioavailability and a 4-to-6-hour psychedelic duration.

2. The 4-Position Oxygen Shield (Psilocin and Miprocin)

Placing an oxygen atom at the 4-position (4-OH in psilocin; 4-HO-MiPT; 4-AcO-DMT) confers a
remarkable pharmacological property: the 4-hydroxyl group forms an internal hydrogen bond with

the protonated basic terminal amine, folding the ethylamine side chain back over the indole ring.
This pseudo-cyclic conformation physically shields the amine from monoamine oxidase enzymes,

granting 4-substituted tryptamines complete oral activity without the need for an MAO
inhibitor.

3. 4-HO-MiPT (Miprocin) vs. Psilocin

Synthesized by Alexander Shulgin in 1979, 4-HO-MiPT (Miprocin) replaces one of psilocin’s
terminal $N$-methyl groups with a bulky, branched isopropyl group:

Psilocin: 4-HO-N(CH3)2  ──►  Miprocin: 4-HO-N(CH3)(CH(CH3)2)

This asymmetrical dialkyl substitution increases lipophilicity and alters receptor selectivity.

Subjectively, Miprocin exhibits a unique emphasis on auditory changes (pitch shifting, tonal

reverberation, musical enrichment) and tactile warmth, paired with significantly less peripheral
nausea and somatic lethargy than raw mushroom fungal material.

Ergolines and Lysergamides: The Chimeric Indole-
Phenethylamine Bridge

The lysergamides—most famously LSD (Lysergic Acid Diethylamide) and naturally occurring LSA
(Ergine / $d$-lysergic acid amide found in Morning Glory seeds Ipomoea tricolor and Hawaiian Baby
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Woodrose Argyreia nervosa)—represent the ultimate structural bridge in psychedelic chemistry:

                  [ THE TETRACYCLIC ERGOLINE SKELETON ]

                                   O = C ─ N(R1)(R2)  (Amide at C8)

                                       │

                                  ┌────┴────┐

                                  │  Ring D │── N(CH3)

                               ┌──┴─────────┴──┐

                               │     Ring C    │

                               └──┬─────────┬──┘

                             ┌────┴───┐     │

                             │ Ring A │     │  (Ring B is Indole Pyrrole)

                             └────────┘─────┘

                              Indole Core      Embedded Phenethylamine

The Dual Identity: The rigid tetracyclic ergoline nucleus (Rings A, B, C, and D) simultaneously

contains:

1. An intact indole-3-ethylamine (tryptamine) backbone (Rings A, B, and the side chain running

up to the basic nitrogen in Ring D).

2. An intact phenethylamine backbone (Ring A, Ring C carbons, and the basic nitrogen in Ring D).

Because both pharmacophores are fused into an inflexible, planar four-ring matrix, LSD cannot

rotate freely to fit into a single receptor. Instead, its rigid shape locks into the orthosteric binding
pockets of serotonin ($5_{2A}$, $5_{2C}$, $5_{1A}$, $5_{1B}$), dopamine ($D_1$, $D_2$,

$D_3$, $D_4$), and adrenergic ($_1$, $_2$) receptors alike.

The Molecular Lid (Receptor Trapping): X-ray crystallography revealed that when LSD enters
the human $5_{2A}$ receptor, an extracellular loop (EL2) folds downward like a “lid” over the

diethylamide moiety, trapping the molecule inside the binding pocket for up to 12 hours. This
explains why LSD exhibits picomolar affinity and an extraordinarily long functional duration

from microgram doses ($50150\$).

LSA (Ergine) vs. LSD: LSA carries an unsubstituted primary amide ($-CONH_2$) rather than a
bulky diethylamide ($-CON(C_2H_5)_2$). LSA lacks the steric bulk to wedge the receptor’s

extracellular lid shut, binds with materially lower affinity, and produces pronounced
vasoconstriction, sedation, and uterine contractions with far less cognitive visual brilliance.

The Mescaline Units (MU) Scale
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When Alexander Shulgin and early psychopharmacologists began systematically characterizing newly

synthesized phenethylamines, amphetamines, and tryptamines in the 1960s, they lacked standardized in
vitro radioligand binding assays. To quantify potency across human subjects, Shulgin established the

Mescaline Units (MU) Scale, adopting pure mescaline as the baseline universal standard:

                [ THE MESCALINE UNIT (MU) FORMULA ]

                              Active Dose of Mescaline (350 mg)

                 MU Value = ──────────────────────────────────

                              Active Dose of Target Substance (mg)

Mescaline = 1.0 MU: The standard threshold entheogenic dose of mescaline hydrochloride is

calibrated at 350 milligrams.
Benchmarking Potencies Across Families:

TMA (3,4,5-trimethoxyamphetamine): Active at 175 mg $$ 2.0 MU.
MDA (3,4-methylenedioxyamphetamine): Active at 100 mg $$ 3.5 MU.

2C-B (4-bromo-2,5-dimethoxyphenethylamine): Active at 18 mg $$ 20 MU.

DOM (“STP” / 4-methyl-2,5-dimethoxyamphetamine): Active at 3.5 mg $$ 100 MU.
Psilocin: Active at 12 mg $$ 30 MU.

LSD: Active at $0.07$ ($70\$) $$ 5,000 MU.

Why Mescaline in Peyote is a Phenethylamine, Not a Tryptamine

A ubiquitous misconception among lay observers is that because peyote (Lophophora williamsii)
and psilocybin mushrooms (Psilocybe cubensis) are both sacred botanical entheogens, they belong

to the same chemical lineage.

In reality, mescaline is chemically and pharmacologically a phenethylamine. It is a close
structural sibling of MDMA, dopamine, and the 2C series, lacking the indole ring entirely.

Phenomenology reflects this chemical divide:
Tryptamines (Mushrooms, DMT): Characterized by shifting, morphing organic geometry,

deep emotional interiority, alien encounters, linguistic synesthesia, and heavy sedation.
Phenethylamines (Mescaline, 2C-B, MDMA): Characterized by geometric clarity, sharp

crystalline linear patterns, physical energy, somatic warmth, empathy, and active

wakefulness.

See also: PIHKAL and TIHKAL · The 2C Series and Extended Phenethylamines · David E Nichols,

Entactogen Pharmacology, and Receptor Mapping · Structure-Activity Relationships in
Psychopharmacology · Molar Stoichiometry, Powder Density, and Tolerance Kinetics · Shulgin Ten

Essential Amphetamines and Metabolic Chemistry · Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Thiols and Oxygen Congeners in Medicinal Chemistry
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Thiols and Oxygen Congeners in Medicinal Chemistry examines the comparative physical chemistry

of Group 16 elements (oxygen and sulfur), the discovery of volatile sulfur compounds (VSCs) as the
true source of cannabis skunk aroma, cellular thiol redox defense against electrophilic quinones, and the

unique pharmacology of sulfur-substituted phenethylamines (Alexander Shulgin’s 2C-T series).

By comparing the hard, electronegative oxygen atom ($-OH$, $-O-$) with its soft, highly polarizable

congener sulfur ($-SH$, $-S-$), this article details how a single atomic substitution redirects chemical

reactivity, human olfactory perception, and central nervous system receptor binding.

Periodic and physical chemistry: Oxygen vs. Sulfur

Oxygen and sulfur share the outer valence electron configuration ($ns^2 np^4$) in Group 16 of the
periodic table, yet their physical and chemical behaviors diverge sharply:

Property
Oxygen ($O$,

Row 2)
Sulfur ($S$,

Row 3)
Pharmacological & chemical

consequence

Electronegativity
(Pauling)

3.44 (Highly

electronegative)

2.58 (Moderate

electronegativity)

Oxygen pulls electron density tightly;
sulfur is much more non-polar and

lipophilic.

Atomic Radius
& Orbitals

66 pm ($2p$

valence
orbitals)

104 pm ($3p$
valence orbitals)

Sulfur is a larger, “soft” atom with

diffuse, easily polarized electron
clouds.

Hydrogen
Bonding

Strong

intermolecular

H-bonds

Negligible H-

bonding

Alcohols have high boiling points;

thiols have low boiling points and high

volatility.

Acidity
($pK_a$)

Alcohols:
$pK_a 16$

Thiols: $pK_a
11$

At physiological pH (7.4), a substantial
fraction of thiols exist as nucleophilic

thiolate anions ($R-S^-$).

Oxidation States
-2 (almost

exclusively)
-2, 0, +2, +4, +6

Sulfur forms diverse oxidized states:

disulfides ($R-S-S-R$), sulfoxides ($R-
SO-R$), sulfones ($R-SO_2-R$).

The Hard-Soft Acid-Base (HSAB) principle: Oxygen is a “hard” nucleophile that prefers
electrostatic interactions with hard electrophiles (protons, carbonyl carbons). Sulfur is a “soft,”

highly polarizable nucleophile that preferentially attacks soft electrophiles, such as $,$-
unsaturated enones (Michael acceptors).

Volatile Sulfur Compounds (VSCs): The true cannabis “Skunk”
aroma

For decades, popular cannabis culture attributed the pungent, gasoline-like “skunky” stench of potent

cultivars to terpenes such as $$-myrcene. Modern two-dimensional gas chromatography coupled with
sulfur chemiluminescence detection (GC×GC-SCD) has conclusively proven that terpenes play zero role

in this scent profile:
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             [ CHOPPING / CURING CANNABIS TRICHOMES ]

                                │

                                ▼

        [ Prenylated Volatile Sulfur Compounds (VSCs) ]

                                │

        ┌───────────────────────┴───────────────────────┐

        ▼                                               ▼

[ 3-methyl-2-butene-1-thiol (32B1T) ] [ Trace Secondary Thiols ]

• Prenyl-derived allylic thiol (-SH)           • VSC-4, VSC-5, VSC-6

• Identical to defensive skunk spray           • Synergizes diesel / funk aroma

• Olfactory threshold: <0.001 parts-per-billion

1. The dominant molecule: 32B1T

The primary molecule responsible for the signature skunk odor is 3-methyl-2-butene-1-thiol
(32B1T).
Structurally, 32B1T is an allylic thiol consisting of a dimethylallyl isoprenoid tail terminating in a
free sulfhydryl group ($-SH$).

It is chemically identical to the primary defensive organosulfur compound found in the anal scent

glands of the striped skunk (Mephitis mephitis).
Olfactory potency: The human nose possesses specialized olfactory receptors (OR2T11 and

OR2M7) exquisitely tuned to detect copper-bound sulfur volatiles. Humans can detect 32B1T at
concentrations below one part per trillion (ppt), explaining why trace microgram quantities in a

curing jar overpower grams of monoterpenes.

2. Biosynthesis and post-harvest dynamics

32B1T is biosynthesized via the plastidial methylerythritol 4-phosphate (MEP) pathway, where an
isoprenoid intermediate (dimethylallyl pyrophosphate, DMAPP) is coupled to hydrogen sulfide

($H_2S$) or cysteine donors by specialized plant sulfur transferases.

VSC concentrations peak sharply during the final week of flowering and reach maximum
volatility during early curing, but rapidly degrade upon exposure to solar UV-A light and heat.

Redox defense: Thiols as endogenous electrophile traps
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Within human cells, the unique nucleophilicity of the sulfur atom serves as the primary barrier against

oxidative destruction and drug toxicity:

1. Glutathione (GSH)

The tripeptide glutathione ($$-L-glutamyl-L-cysteinylglycine, GSH) is present in intracellular
concentrations of $510$ in the liver.

The cysteine residue provides a free sulfhydryl group ($-SH$) that acts as a sacrificial electron
donor, neutralizing reactive oxygen species (ROS) and forming oxidized glutathione disulfide

(GSSG):

2 GSH + H2O2 ──(Glutathione Peroxidase)──► GSSG + 2 H2O

2. Thiol trapping of Cannabinoid Quinones

When cannabidiol (CBD) or catecholamines oxidize into quinones (such as the topoisomerase-inhibiting
quinone HU-331 or toxic dopaminergic aminoquinones):

The quinone core is an intensely reactive, electron-deficient $,$-unsaturated Michael acceptor.
If left unquenched, quinones covalently bond to critical cellular proteins and DNA bases, causing

cytotoxicity and apoptosis.
The cellular thiolate anion of glutathione ($GS^-$) immediately attacks the electrophilic quinone

ring via a 1,4-Michael addition:

HU-331 + GSH ──► [GS-HU-331 Adduct] ──(Mercapturic Pathway)──► Renal Excretion

This covalent thiol-trapping detoxifies the quinone, converting it into a water-soluble mercapturic

acid conjugate that is safely eliminated in urine.

Sulfur in psychedelic pharmacology: Shulgin’s 2C-T Series

In classical medicinal chemistry, bioisosteric replacement of oxygen with sulfur ($-O- -S-$) dramatically

alters receptor binding dynamics. In PIHKAL, Alexander Shulgin exploited this by replacing the 4-
position alkoxy oxygen of phenethylamines with an alkylthio sulfur group, creating the legendary 2C-T
family and amphetamine Aleph series:

    [ 2C-D / 2C-I Family ]                          [ 2C-T Family ]

          OCH3                                            OCH3

        ┌──┴──┐                                         ┌──┴──┐

        │  O  │                                         │  O  │

        └──┬──┘                                         └──┬──┘

          R (Alkyl or Halogen)                            S-R (Alkylthio: -SCH3, -SCH2CH3, etc.)

    • Hard, compact oxygen ether                    • Soft, highly lipophilic sulfur ether

    • Rapid CYP450 dealkylation                     • FMO sulfur oxidation to sulfoxides
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1. Pharmacological distinctions of the 2C-T series

Lipophilic binding: Because sulfur is larger and more polarizable than oxygen, the 4-alkylthio

substituent docks deep into a hydrophobic lipophilic pocket within the transmembrane region of
the serotonin $5_{2A}$ receptor.

The compounds:
2C-T-2 (4-ethylthio): Rapid onset, warm emotional tone, duration 8–12 hours.

2C-T-7 (4-propylthio): Extremely potent, marked by intense visual architecture, deep

cognitive introspection, and a protracted 12–18 hour duration.
2C-T-21 (4-(2-fluoroethylthio)): Incorporates a terminal fluorine atom, further modulating

metabolic stability.

2. Metabolic bifurcation and safety warnings

The sulfur atom redirects metabolic clearance away from the standard Cytochrome P450 pathway:

While oxygenated phenethylamines (like 2C-B or mescaline) undergo CYP450-mediated $O$-

demethylation or oxidative deamination via MAO, alkylthio compounds are primarily oxidized by
hepatic Flavin-Containing Monooxygenases (FMOs):

R-S-R' ──(FMO3)──► R-SO-R' (Sulfoxide) ──► R-SO2-R' (Sulfone)

The fatal MAO-A interaction: At high doses (or when insufflated rather than taken orally), 2C-
T-7 exhibits unexpected intrinsic monoamine oxidase A (MAO-A) inhibition.

When combined with other monoaminergic stimulants (such as MDMA, amphetamines, or
ephedrine), this dual action—acting simultaneously as a potent $5_{2A}$ agonist and an MAOI

—provoked catastrophic serotonin toxicity, malignant hyperthermia, and multiple documented

fatalities, prompting its emergency federal placement into Schedule I.

See also: Cannabinoid Quinones and Novel Derivatives · Shulgin Ten Essential Amphetamines and

Metabolic Chemistry · Cytochrome P450 System Inhibition and Induction · Monoamine Oxidase
Inhibitors and Neurotransmitter Systems · Antioxidants and Cannabinoid Stability · Stack Substances

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Ubulawu and African Oneirogens

Ubulawu, African Oneirogens, and Saponin Pharmacokinetics examines the traditional Southern
African botanical medicine known as ubulawu, its sacred ceremonial use among Xhosa and Zulu

diviners (amagqirha and sangomas), its unique saponin-driven foaming chemistry, and its sophisticated

pharmacological parallels with modern bioavailability enhancers, oral enzyme inhibitors, and the
Oilahuasca paradigm.

1. Cultural and Ceremonial Framework
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In Southern African indigenous healing traditions (specifically among the Xhosa, Zulu, and Swazi

peoples), ubulawu refers not to a single botanical species, but to a category of sacred plant preparations
—primarily roots, barks, and stems—used to clarify intuition, communicate with ancestral spirits

(amadlozi or izinyanya), induce vivid, prophetic lucid dreams (amaphupho), and cleanse the sensory and
spiritual faculties.

The Ceremonial Froth

Unlike most global entheogenic preparations that are consumed as hot decoctions or smoked, authentic

ubulawu is prepared almost exclusively as an aqueous, cold-water micro-foam:

1. Cold Extraction: Dried roots or barks are finely crushed and placed in a clay pot or vessel filled
with pure cold spring water.

2. Churning (Ukubheka): The liquid is agitated vigorously using a traditional bifurcated or notched
whisking stick (iphahla or ubulawu stick), rolled rapidly between the palms of the hands.

3. Dense Micro-Foam Formation: High concentrations of amphiphilic triterpenoid and steroidal

saponins lower the surface tension of the water, generating a stiff, pure white foam that rises out
of the vessel.

4. Dawn Consumption and Emetic Cleansing (Phalaza): Initiates and diviners consume this white
foam at dawn before eating. In formal initiations (ukutwasa), large volumes of foam and fluid are

swallowed, followed by ritual therapeutic emesis (phalaza) to expel bile and bodily impurities,
after which the dreamer rests in sensory deprivation to receive ancestral dream visitations.

2. Primary Botanical Taxa and Active Chemistry

The core botanical species categorized as ubulawu produce a distinct suite of bioactive secondary
metabolites:

Botanical
Species

Indigenous
Name

Plant Family
Primary Bioactive

Constituents
Pharmacological

Actions

Silene
undulata
(syn. Silene

capensis)

Undlela

Ziimhlophe
(“White Paths”)

Caryophyllaceae

Triterpene saponins

(silenosides,
oleanane

sapogenins)

Oneirogenic
activity, dream

lucidity, REM sleep
expansion, mucosal

cell
permeabilization.

Helinus
integrifolius

Ubhubhubhu
(Soap Creeper)

Rhamnaceae

High-potency
triterpenoid

saponins
(helinosides),

ursolic/oleanolic

glycosides

Massive surfactant
foaming capacity,

salivary α-amylase
inhibition, mucosal

penetration

enhancement.

melek.salon · hathor.live · wiki.soapbox.community — 247



Botanical
Species

Indigenous
Name

Plant Family
Primary Bioactive

Constituents
Pharmacological

Actions

Synaptolepis
kirkii

Uvuma-omhlophe Thymelaeaceae
Daphnane diterpene
orthoesters

(kirkinine)

Potent neurotrophic
agent; induces

nerve growth factor
(NGF) synthesis;

enhances

neuroplasticity and
memory

consolidation.

Maerua
edulis

Umatshwilitshwili Capparaceae

Quaternary

ammonium
compounds,

glucosinolates,
saponins

Systemic metabolic

modulation,
ancestral dream

clarity, mild
tonifying stimulant.

Ilex mitis
Ugagane /
African Holly

Aquifoliaceae
Sterols, triterpenoid
saponins,

caffeoylquinic acids

Mild central

nervous system

sedation,
parasympathetic

activation, dream
recall facilitation.

Athrixia
phylicoides
(Xhosa Bush

Tea)

Itshelesi /
Bushman’s Tea

Asteraceae

5-hydroxy-6,7,8-

trimethoxyflavone,
chlorogenic acids,

polyphenols

Cytochrome P450
enzyme

modulation,
antioxidant radical

scavenging,

neurotransmitter
preservation.

Traditional Ubulawu Blend Examples

In authentic sangoma practice, individual plants are rarely deployed in isolation. Formulae are tailored to

specific ceremonial, diagnostic, and initiatory stages:

1. The White Path Initiation Blend (*Undlela Ziimhlophe*)

Composition: Equal parts crushed *Silene undulata* root bark and *Helinus integrifolius* stem.
Preparation: Churned cold in spring water until a stiff, snow-white foam rises over the rim of the

clay vessel.
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Application: Consumed by novitiates (*ithwasa*) at dawn for three consecutive days on an

empty stomach. The high saponin density rapidly permeabilizes sublingual and gastric
membranes, inducing vivid, recurring dreams of ancestral guides and lucid dream navigation.

2. The Neurotrophic Clear Sight Blend (*Uvuma-omhlophe*)

Composition: *Synaptolepis kirkii* root (providing the daphnane diterpene kirkinine) paired

with *Ilex mitis* (*Ugagane*) bark and a hot decoction of *Athrixia phylicoides* (Xhosa Bush
Tea).

Pharmacological Role: Designed for divinatory clarity without violent emesis. Kirkinine

stimulates potent endogenous nerve growth factor (NGF) synthesis, while the
polymethoxyflavones of *Athrixia* inhibit hepatic CYP enzymes, prolonging synaptic plastic

reorganization and preventing dream amnesia upon waking.

3. The Purgative Cleansing Blend (*Phalaza*)

Composition: High-ratio *Helinus integrifolius* combined with *Maerua edulis*
(*Umatshwilitshwili*) and wild pink (*Dianthus albens*).

Application: Whisked into copious froth. Liters of the foamy liquid are drunk rapidly at sunrise to
stimulate immediate therapeutic emesis (*phalaza*). The expulsion of bile and mucous is

understood as clearing somatic toxicity, leaving the initiate with heightened sensory acuity and

emotional calm.

4. The Diviner’s Sublingual Snuff & Tea Synergy

Composition: Finely ground *Silene undulata* root blended into traditional herbal snuff
(*ugwayi*), paired with a concentrated hot infusion of *Athrixia phylicoides* and smoldering

Imphepho (*Helichrysum*).
Mechanism: Placed sublingually and inside the nasal vestibule, bypassing gastric digestion

entirely while *imphepho* smoke delivers sedative sesquiterpenes directly to the olfactory bulb

and cerebral circulation.

3. Saponin Biosurfactants and Salivary Amylase Mechanics

The defining physical characteristic of ubulawu—its copious, stable froth—is driven by saponins.
Structurally, saponins are amphiphilic glycosides consisting of a hydrophobic aglycone core (either a

steroid or a polycyclic triterpenoid) attached to one or more hydrophilic sugar moieties (glucose,

galactose, arabinose, or glucuronic acid).

Membrane Fluidization and Transmucosal Permeation

Saponins act as natural non-ionic biosurfactants:

Micellar Solubilization: In aqueous saliva or gastric fluid, saponin molecules assemble into

spherical micelles once their concentration exceeds the Critical Micelle Concentration (CMC).
These micelles entrap poorly water-soluble lipophilic phytochemicals (such as co-occurring

terpenes, fatty acids, and diterpenes like kirkinine) inside their hydrophobic cores, dramatically

increasing their aqueous solubility.
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Lipid Bilayer Reorganization: Saponin aglycones possess strong affinity for membrane

cholesterol within mucosal epithelial membranes. They transiently intercalate into the lipid bilayer
of non-keratinized sublingual and buccal oral tissue, loosening intercellular tight junctions (zonula

occludens) without causing cytotoxicity at physiological dilutions. This permits paracellular and
transcellular transport of co-administered bioactives.

Salivary $$-Amylase (Ptyalin) and Enzyme Modulation

Research into the biochemical behavior of *Helinus integrifolius* and *Silene undulata* reveals

significant interaction with human salivary enzymes:

Alpha-Amylase Inhibition: Salivary $$-amylase (ptyalin) is an endoglucosidase that rapidly
cleaves internal $-(1)$ glucosidic bonds in dietary starches and complex carbohydrates.

Phytochemical analyses demonstrate that triterpenoid saponins and associated polyphenols in
*Helinus* and related African dream roots act as potent competitive and allosteric inhibitors of

$$-amylase.

Protection of Glycoconjugates and Prodrugs: In the oral cavity, inhibiting amylase and
associated glycosidases protects glycosylated phytochemicals and complex plant polysaccharides

from immediate premature cleavage in the mouth, allowing intact absorption through the
sublingual and buccal vasculature.

Disruption of the Viscoelastic Mucin Mesh: Human saliva contains heavy, protective, gel-
forming glycoproteins (principally MUC5B and MUC7) that form an unstirred mucosal barrier.

Saponins reduce salivary surface tension and disrupt the disulfide-linked mucin matrix, effectively

clearing the pathway for sublingual transmucosal diffusion directly into the deep lingual venous
bed.

4. The “Oilahuasca” Adjacency: Synergistic Metabolic
Modulation

The biochemical architecture of ubulawu is structurally parallel to Cannabinoid Oilahuasca and classical

Oilahuasca:

1. The Multi-Component Prodrug Matrix: Classical Oilahuasca relies on allylbenzenes (elemicin,

myristicin, eugenol) co-administered with specific metabolic enzyme inhibitors (such as CYP1A2,
CYP2A6, or CYP3A4 inhibitors from spices and citrus) to prevent rapid degradation and allow

the active compounds to exert central neuroactivity.
2. Ubulawu as Pharmacokinetic Amplification: Similarly, traditional African herbalists rarely

administer *Silene undulata* or *Helinus integrifolius* in isolation. They are blended into

complex mixtures with *Athrixia phylicoides* (Xhosa bush tea), *Helichrysum* (Imphepho), and
aromatic roots.

3. Metabolic Shielding by Xhosa Teas:
*Athrixia phylicoides* is saturated with highly lipophilic polymethoxyflavones (such as 5-

hydroxy-6,7,8-trimethoxyflavone) and caffeoylquinic acids.

These bioflavonoids demonstrate marked inhibitory affinity against hepatic and intestinal
Cytochrome P450 monooxygenases (including CYP1A2 and CYP2E1) and intestinal UDP-

glucuronosyltransferases (UGT).
When Xhosa tea or bitter herbal infusions are consumed in conjunction with *ubulawu*, the

bioflavonoids shield the diterpenes (kirkinine) and triterpenoid aglycones from Phase I
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oxidative degradation and Phase II glucuronidation, dramatically extending their biological

half-life ($t_{1/2}$) and facilitating delivery across the blood-brain barrier.

5. Convergence with Ukuphahla, Egyptian Head Cones, and
Punic Wax

The broader ritual complex in which ubulawu operates displays profound technological convergence

with Mediterranean and ancient Egyptian sensory pharmacokinetics:

Ukuphahla (Ancestor Invocation)

In Ukuphahla, the physical body is prepared as a receptive transducer:

Internal Transmucosal and Emetic Priming: Consuming foaming ubulawu saturates the

sublingual and gastrointestinal mucosa with biosurfactants, heightening autonomic and dream

lucidity.
Aromatic Sensory Driving: Sacred incense—specifically Imphepho (*Helichrysum

odoratissimum* / *petiolare*)—is smoldered continuously. Its airborne sesquiterpenes
(caryophyllene, alpha-humulene) and diterpenes pass directly across the olfactory bulb and

alveolar capillaries into cerebral circulation.

Topical Anointing with Fats and Earths: Initiates coat their skin and hair with ritual unguents,
white clay, and animal or plant fats infused with medicinal plants, opening transdermal delivery

channels.

Egyptian Wax Headcones and Punic Wax

This holistic combination of oral biosurfactants, aromatic smoke, and topical lipid matrices mirrors the
mechanics of Egyptian Wax Headcones and Punic Wax:

Ancient Egyptian banqueters and priestesses wore solid conical preparations of unguent fat and

saponified beeswax atop their heads.
As ambient desert heat and body temperature melted the cone, an emulsion of beeswax soaps and

botanical essences (such as Kyphi, Blue Water Lily [*Nymphaea caerulea*], and myrrh) slowly
trickled down through the hair and scalp.

The scalp features extraordinary vascular density and extensive follicular transdermal pathways,
permitting direct trans-follicular drug delivery directly into intracranial venous sinuses,

completely bypassing gastrointestinal destruction and hepatic first-pass metabolism.

Just as Punic Wax represents an ancient chemical emulsion technology (saponifying beeswax with
natron to create an amphiphilic delivery vehicle), ubulawu represents the African science of

generating cold-water saponin emulsions to modulate mucosal permeability, oral enzymes, and
dream consciousness.

See Also

Ukuphahla
Sublingual Absorption, Salivary Enzymes, and Mucosal Bioavailability

Bioavailability: Metabolic Enzymes, Transporters, and Synergistic Delivery

Cannabinoid Oilahuasca
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69Ron and Oilahuasca Chemistry

Head Cone
Punic Wax

Imphepho
Kyphi

Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Universal Reaction Templates in Cannabinoid
Chemistry

Universal Reaction Templates in Cannabinoid Chemistry details the foundational organic reaction
mechanisms used to synthesize, modify, and analyze cannabinoids, terpenes, and plant allylbenzenes.

Organic transformations rely on a universal toolkit to add or subtract oxygen, hydrogen, halogens, and
carbon fragments across molecular skeletons.

This article details the four universal reaction classes, methods for adding atoms (halogenation,
hydroboration-oxidation, Grignard carboxylation), and methods for removing atoms (thermal

decarboxylation, dehydration, dehydrohalogenation).

The four universal reaction classes

1. Acid-catalyzed hydration (Adding +H and +OH)

Process: Boiling an alkene in water with a catalytic mineral acid (e.g., dilute H2SO4 or H3PO4).

Mechanism: Protons (H⁺) attack the alkene π-bond to generate a carbocation. A water molecule
attacks the carbocation, followed by deprotonation to yield an alcohol:

R-CH=CH-R' + H2O ──(H+, Δ)──► R-CH2-CH(OH)-R'

Regioselectivity (Markovnikov’s rule): The hydroxyl group (-OH) attaches predominantly to the

more substituted carbon atom that best stabilizes the carbocation intermediate.

Cannabinoid application: Hydration of the cyclohexenyl double bond in CBD or THC yields
hydroxylated diols and cannabitriol derivatives, reducing lipophilicity and CB1 affinity.

2. Catalytic hydrogenation (Adding +H2)

Process: Exposing an unsaturated alkene or aromatic intermediate to hydrogen gas (H2) in the

presence of a heterogeneous noble metal catalyst—typically palladium on carbon (Pd/C), platinum
(Pt), or Raney nickel.

Mechanism: The metal surface chemisorbs both hydrogen gas (cleaving the H-H bond into

surface-bound hydrides) and the alkene π-system. Two hydrogen atoms are transferred across the
double bond simultaneously in a stereospecific syn addition:

R-CH=CH-R' + H2 ──(Pd/C)──► R-CH2-CH2-R'
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Cannabinoid application: Converts unsaturated cannabinoids into fully saturated

hexahydrocannabinols (e.g., Δ9-THC or CBD into HHC), rendering the core ring impervious to
oxidative degradation.

3. Hydrolysis (Cleaving esters and amides with +H and +OH)

Process: Heating an ester or amide in water in the presence of a strong base (saponification with

NaOH or KOH) or a strong aqueous mineral acid.
Mechanism: Nucleophilic hydroxide ions (OH⁻) attack the electrophilic carbonyl carbon,

forming a tetrahedral intermediate that collapses to expel the alkoxide or amine leaving group:

R-COO-R' + H2O ──(NaOH, Δ)──► R-COO⁻ Na⁺ + R'-OH

Endocannabinoid application: Cleavage of 2-arachidonoylglycerol (2-AG) by monoacylglycerol

lipase (MAGL) or aqueous base into free arachidonic acid and glycerol.

4. Epoxidation (Adding oxygen to form an oxirane ring)

Process: Treating an isolated alkene with a peroxy acid (such as meta-chloroperoxybenzoic acid,
mCPBA) or hydrogen peroxide (H2O2) in the presence of a transition metal catalyst.

Mechanism: An electrophilic oxygen atom is transferred concerted across the C=C double bond,
forming a strained, three-membered cyclic ether (an epoxide or oxirane):

R-CH=CH-R' + RCOOOH ──► R-CH(O)CH-R' + RCOOH

Subsequent exposure to dilute acid in water opens the strained epoxide ring to yield a vicinal diol
(two adjacent -OH groups).

Allylbenzene application: In human liver metabolism, CYP2E1 oxidizes the terminal double
bond of myristicin and safrole into reactive epoxides prior to enzymatic hydratase inactivation.

Methods for adding specific atoms

Method
Target

functional
group

Reagents &
Conditions

Transformation result

Halogenation
Alkene ──►
Vicinal

Dihalide

Br2 or Cl2 in inert
solvent (ambient

temp)

Adds two halogen atoms (+Br2
or +Cl2) across double bond.

Hydrohalogenation
Alkene ──►

Haloalkane

Anhydrous HCl or

HBr gas

Adds +H and +Halogen (e.g., Δ9-

THC ──► 9-chloro-HHC).

Hydroboration-
Oxidation

Terminal

Alkene ──►
Primary

Alcohol

1. BH3 / THF; 2.
H2O2 + NaOH

Anti-Markovnikov addition: adds
-OH to the outermost carbon.

Grignard
Carboxylation

Alkyl Halide

──►
Carboxylic

Acid

1. Mg metal (R-
MgBr); 2. Dry ice

(solid CO2); 3. H3O+

Adds a carboxyl group (-COOH),
expanding the chain by 1 carbon

and 2 oxygens.

melek.salon · hathor.live · wiki.soapbox.community — 253



Anti-Markovnikov hydroboration-oxidation

Standard acid hydration always attaches the hydroxyl group to the more substituted inner carbon. To
place an oxygen atom at the outermost, least-substituted terminal carbon of an allyl chain:

1. The terminal alkene is treated with borane (BH3·THF). Boron coordinates with the less hindered
outer carbon due to steric preference.

2. Subsequent oxidation with basic hydrogen peroxide (H2O2 / NaOH) replaces the carbon-boron

bond with a primary alcohol:

R-CH=CH2 ──(1. BH3; 2. H2O2/OH⁻)──► R-CH2-CH2-OH

Methods for removing specific atoms

Method
Target
group

removed

Reagents &
Conditions

Transformation result

Thermal
Decarboxylation

-CO2

(Carbon

dioxide)

Dry heat (>105–

120 °C)

Strips 1 carbon and 2 oxygens;
converts cannabinoid acids

(THCA/CBDA) into neutral
cannabinoids.

Acid Dehydration
-H2O

(Water)

Concentrated
H2SO4 or H3PO4

+ High Heat (>140
°C)

Eliminates alcohol to generate an

alkene double bond.

Dehydrohalogenation
-HX
(Hydrogen

halide)

Strong bulky base
(KOH in ethanol,

KOtBu) + Heat

E2 elimination of halogen and
adjacent proton to form an alkene or

alkyne.

Thermal decarboxylation kinetics

In raw cannabis floral tissue, cannabinoids exist predominantly as non-intoxicating carboxylic acids
(THCA, CBDA, CBGA) with a carboxyl group (-COOH) at the C2 position of the resorcinol ring:

Mechanism: Thermal heating above 105 °C supplies the activation energy for a 6-membered
concerted pericyclic transition state:

Cannabinoid-COOH ──(Δ)──► Cannabinoid-H + CO2↑

The acidic proton transfers intramolecularly to the aromatic ring carbon as carbon dioxide gas
(CO2) is irreversibly evolved.

Complete decarboxylation requires careful temperature control (110–120 °C for 30–60 minutes);
excessive thermal exposure (>150 °C) drives competitive oxidative degradation of THC into

cannabinol (CBN).

See also: Cannabinoid Isomerization · Modified Cannabinoids Matrix · Cannabinoid Adducts and
Conjugates · Antioxidants and Cannabinoid Stability · Cannabis
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Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.

Virology Antivenom Immunology and Aromatic
Antimicrobials

Virology, Antivenom Immunology, and Aromatic Antimicrobials examines the physics of chlorine

photolysis and solar pathogen inactivation, the immunobiology of hyperimmunization and convalescent
plasma, and the scientific deconstruction of historical aromatic formulations (“Thieves Oil”) through the

lens of modern viral protease and zinc ionophore enzymology.

From the photolytic generation of chlorine radicals to the isolation of $F(ab’)_2$ antivenom fragments

and the inhibition of viral cysteine proteases by plant polyphenols, this article bridges environmental

chemistry, clinical immunology, and ethnobotanical pharmacology.

Chlorine photolysis and solar pathogen inactivation

Chlorine is the world’s most widely utilized chemical disinfectant, but its biocidal activity in outdoor
and atmospheric environments is fundamentally governed by solar photochemistry:

                [ DISSOLVED CHLORINE IN AQUEOUS EQUILIBRIUM ]

                Cl2 + H2O ◄══► HOCl (Hypochlorous Acid) + H⁺ + Cl⁻

                                     │

                                     ▼  Dissociation (pKa = 7.53)

                               H⁺ + OCl⁻ (Hypochlorite Anion)

                                     │

                                     ▼  Solar UV Radiation (hν: 290–350 nm)

                [ PHOTO-INDUCED RADICAL CLEAVAGE ]

                HOCl ──(hν)──► OH• (Hydroxyl Radical) + Cl• (Chlorine Radical)

                                     │

          ┌──────────────────────────┴──────────────────────────┐

          ▼                                                     ▼

[ Viral Envelope Lipid Peroxidation ] [ Genomic RNA/DNA Cross-Linking

]
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• Oxidative cleavage of capsid proteins             • Oxidation of guanine to 8-OHdG

• Destroys receptor-binding glycoproteins           • Double-strand breaks halt viral life

1. Hypochlorous acid ($HOCl$) vs. Hypochlorite ($OCl^-$)

When chlorine gas or hypochlorite salts dissolve in water, they establish a pH-dependent chemical

equilibrium:

Cl2 + H2O ◄══► HOCl + H⁺ + Cl⁻

HOCl ◄══► H⁺ + OCl⁻   (pKa = 7.53)

The Neutral Biocide: At neutral or slightly acidic pH ($6.07.0$), the uncharged molecule

hypochlorous acid ($HOCl$) dominates. Because $HOCl$ carries no electrical charge, it mimics

water and rapidly penetrates the negative electrostatic charge of bacterial cell walls and viral lipid
envelopes.

At alkaline pH ($>8.0$), the negatively charged hypochlorite ion ($OCl^-$) dominates, which is
repelled electrostatically by biological membranes, reducing disinfection velocity by a factor of 80

to 100.

2. Sunlight-driven radical photolysis

When aqueous chlorine solutions are exposed to solar ultraviolet radiation ($290350$):

Photons induce homolytic bond cleavage of the oxygen-chlorine bond in hypochlorous acid:

HOCl + hν ──► OH• (Hydroxyl Radical) + Cl• (Chlorine Radical)

OCl⁻ + hν ──► O•⁻ (Oxide Radical Ion) + Cl• (Chlorine Radical)

The Radical Cascade: Hydroxyl radicals ($OH^$) and chlorine radicals ($Cl^$) possess standard

reduction potentials exceeding +2.8 V, acting as indiscriminate, ultra-fast oxidants:

1. Protein Inactivation: Radicals rapidly oxidize sulfur-containing amino acids (methionine and

cysteine) and aromatic residues (tryptophan, tyrosine) on viral outer spikes or capsids,

permanently disrupting the conformation required to dock with host cell receptors.
2. Genomic Destruction: Radicals attack ribose-phosphate backbones and guanine bases, forming

**8-hydroxydeoxyguanosine (8-OHdG)** and extensive strand breaks, arresting viral replication.

Direct solar UV-B light ($280315$) independently inactivates viruses by exciting pyrimidine

bases, creating covalent **cyclobutane pyrimidine dimers (CPDs)** that block transcription.

Antivenom, hyperimmunization, and convalescent plasma

Immunological therapy relies on the crucial biological distinction between active immunity (building

endogenous defenses over time) and passive immunity (infusing pre-formed neutralizing antibodies):
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                   [ TYPES OF IMMUNOLOGICAL PROTECTION ]

                                     │

        ┌────────────────────────────┴────────────────────────────┐

        ▼                                                         ▼

[ Active Immunity: Endogenous ] [ Passive Immunity: Transferred ]

• Antigen exposure triggers B-cells                       • Infusion of pre-formed antibodies

• Somatic hypermutation & clonal expansion                • Immediate, temporary neutralization

• Long-term memory B & T cells                            • Zero host immune memory

• Hyperimmunization (Horses, Bill Haast)                  • Convalescent Plasma, F(ab')2 Antivenom

1. Snake venom biochemistry and antivenom manufacture

Snake venoms are complex biological mixtures of high-molecular-weight enzymes and low-molecular-
weight peptide toxins:

Enzymatic toxins: Snake Venom Metalloproteinases (SVMPs) degrade capillary basement
membranes causing massive internal hemorrhage; Phospholipases $A_2$ ($PLA_2$) destroy

phospholipid bilayers, inducing myonecrosis and presynaptic neurotoxicity; Snake Venom Serine

Proteases (SVSPs) trigger consumptive coagulopathies.
Non-enzymatic toxins: Three-Finger Toxins (3FTxs) act as high-affinity antagonists blocking

nicotinic acetylcholine receptors ($nAChR$) at the neuromuscular junction, inducing flaccid
respiratory paralysis.

Industrial Antivenom Production:

1. Sub-lethal, escalating micro-doses of venom are injected into donor equines (horses) or ovines
(sheep) over several months.

2. The host animal mounts an intense humoral response, generating high serum titers of polyclonal
**Immunoglobulin G ($IgG$)** neutralizing antibodies.

3. Plasma is collected via plasmapheresis, and donor red blood cells are re-infused.
4. Pepsin Digestion ($F(ab’)_2$ Fragments): Infusing whole horse $IgG$ into humans frequently

triggers fatal anaphylaxis or severe **serum sickness** (immune complex deposition in kidneys

and joints) driven by the constant crystallizable fragment ($Fc$). Modern manufacturers treat
horse plasma with the enzyme pepsin, which cleaves off the immunogenic $Fc$ domain while

preserving the antigen-binding divalent **$F(ab’)_2$ fragments** ($100$) or monovalent
**$Fab$ fragments** ($50$). These fragments retain complete toxin-neutralizing capacity while

dramatically improving clinical safety.

2. Human hyperimmunization: The Bill Haast precedent
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In the history of clinical toxinology, herpetologist Bill Haast (director of the Miami Serpentarium)

practiced deliberate, escalating subcutaneous self-immunization with micro-doses of venom from
over 30 venomous snake species for more than 60 years.

Having survived more than 170 venomous snakebites, Haast developed exceptional titers of cross-
neutralizing polyclonal antibodies.

His hyperimmune plasma was flown worldwide to treat victims of neurotoxic bites (such as king

cobras and kraits) when commercial antivenoms were unavailable, saving 21 patients and
demonstrating the theoretical upper limit of mammalian humoral hyperimmunization.

3. Convalescent plasma in respiratory virology

The Principle: Blood plasma harvested from patients who have successfully mounted an active

immune response and recovered from a specific viral infection contains high concentrations of
neutralizing polyclonal $IgG$ and $IgM$ antibodies.

Historical Deployments: Convalescent plasma therapy was utilized during the 1918 influenza

pandemic, the 1970s Argentine hemorrhagic fever outbreaks (Junin virus), the 2003 SARS-CoV-1
epidemic, and the 2020–2022 COVID-19 pandemic.

Mechanisms of Action:

1. Steric Neutralization: Antibodies bind directly to surface glycoproteins (such as the viral Spike

protein receptor-binding domain [RBD]), preventing viral docking to host cellular entry receptors
(such as ACE2).

2. Opsonization and Phagocytosis: Antibody-coated viral particles are recognized by macrophages

and neutrophils via $Fc$ receptors, accelerating clearance.
3. Complement Activation: Membrane attack complexes are recruited to lyse enveloped viruses

directly in the bloodstream.

4. Venom Pyrolysis and the Sadhu Smoking Tradition

In traditional Indian toxinology and Shaivite ascetic practice (Aghoris, Nath Yogis), dried cobra venom
(*Naja naja*) or viper venom is traditionally combined with charas (cannabis resin) and Datura leaves in

a clay chillum for ceremonial smoking:

Thermal Denaturation of Lethal Enzymes: When snake venom is heated on glowing embers
($>600^$), bulky lethal enzymatic proteins—such as Phospholipase $A_2$ ($PLA_2$), snake

venom metalloproteinases (SVMPs), and hyaluronidases—are completely denatured as their
complex tertiary structures unfold under heat.

Peptide Survival and Nicotinic Action: In contrast to heavy enzymes, small non-enzymatic

three-finger neurotoxins (3FTxs) and short peptide fragments are more thermally resilient. Upon
volatilization and inhalation through the pulmonary alveoli, these fragments target central and

peripheral $$-nicotinic acetylcholine receptors ($$), cross-modulating CB1 endocannabinoid
signaling to induce profound analgesic sedation and altered contemplative consciousness without

the systemic tissue liquefaction or fatal diaphragm paralysis of an injected envenomation (see Old

World vs. New World Visionary Botanicals: Toxicity, Titration, and the Shulgin Method).

Thieves Oil and plague enzymology: Deconstructing historical
antimicrobials
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During the Great Plague of Marseilles (1720) and earlier bubonic plague outbreaks, European legend

recorded the trial of the “Four Thieves”—perfumers, spice merchants, and grave robbers who
plundered the homes of deceased plague victims without contracting the disease:

                [ THE FOUR THIEVES FORMULATION (1720) ]

      Clove (Eugenol) · Cinnamon (Cinnamaldehyde) · Rosemary (Carnosic)

            Eucalyptus (1,8-Cineole) · Lemon (d-Limonene) · Vinegar

                                 │

        ┌────────────────────────┴────────────────────────┐

        ▼                                                 ▼

[ Vector Disruption (Flea Repellency) ] [ Direct Membrane &

Enzyme Lysis ]

• Camphor, 1,8-Cineole, Eugenol repel           • Terpenes fluidize bacterial membranes

  Xenopsylla cheopis flea vectors               • Dissipates proton motive force (ΔpH)

• Interrupts bubonic transmission chain         • Phenolics inhibit viral proteases

1. Deconstructing the Miasma myth

Medieval medicine operated under the miasma theory, asserting that plague was transmitted by
poisonous, foul-smelling vapors exhaled by decaying corpses. Doctors wore beak-shaped masks filled

with camphor, cloves, and dried herbs, while the Thieves washed their bodies with spiced vinegar:

While the miasmic theory was scientifically invalid, the **biochemical composition of the

botanical formulation was highly functional**.

The causative pathogen of plague, Yersinia pestis, was not primarily transmitted through ambient
air; it was transmitted via the bites of infected rodent fleas (Xenopsylla cheopis).

The high concentrations of volatile monoterpenes and aromatic phenylpropanoids—specifically
**1,8-cineole (eucalyptol), camphor, and eugenol**—are potent natural botanical neurotoxins and

arthropod repellents, blocking octopaminergic receptors in fleas and effectively preventing vector

bites.

2. Direct membrane disruption

The active lipophilic molecules—cinnamaldehyde from cinnamon, eugenol from clove, and
carnosic acid from rosemary—possess partition coefficients ($P > 2.0$) that drive them into the

hydrophobic interior of bacterial phospholipid bilayers.
They fluidize the lipid matrix, inducing conformational collapse of membrane-bound ATPases,

dissipating the transmembrane electrical potential ($$) and proton gradient ($pH$), leading to
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rapid intracellular leakage and cell death.

3. Modern viral enzymology: Protease inhibition and Zinc Ionophores

In modern academic virology, the active constituents of these ancient botanical families have been

investigated for direct enzymological activity against respiratory RNA viruses (including coronaviruses
and influenza):

                   [ VIRAL REPLICATION MACHINERY ]

                                  │

        ┌─────────────────────────┴─────────────────────────┐

        ▼                                                   ▼

[ Main Protease (Mpro / 3CLpro) ] [ RNA-Dependent RNA Polymerase

(RdRp) ]

• Homodimer Cysteine Protease                   • Catalyzes viral genomic replication

• Cleaves polyproteins at 11 sites              • Zinc (Zn²⁺) directly blocks catalytic site

• Inhibited by Quercetin, EGCG, Cinnamaldehyde  • Flavonoids act as ZINC IONOPHORES

Viral Main Protease ($M^{pro}$ / $3CL^{pro}$) Inhibition:
Positive-sense single-stranded RNA viruses synthesize giant polyproteins ($pp1a$ and
$pp1ab$) that must be processed into functional individual proteins by the viral Main

Protease ($M^{pro}$ / $3CL^{pro}$).

The catalytic core of $M^{pro}$ features a conserved **Cys145–His41 catalytic dyad**.
Computational docking and in vitro crystallographic assays demonstrate that planar

polyphenols (such as quercetin, rosmarinic acid, and EGCG) fit into the $S1$ and $S2$ sub-
pockets of $M^{pro}$, forming stable hydrogen bonds with His41 and Cys145,

competitively blocking polyprotein substrate cleavage.

The Zinc Ionophore Synergy:
Intracellular free zinc ions ($Zn^{2+}$) inhibit the elongation phase of viral **RNA-

Dependent RNA Polymerase (RdRp, Nsp12)** by competing with essential magnesium
cofactors.

However, naked divalent $Zn^{2+}$ ions are hydrophilic and cannot passively cross the

hydrophobic lipid bilayer of host cell membranes.
Plant flavonoids (predominantly **quercetin** and epigallocatechin gallate) act as

lipophilic **zinc ionophores**: their polyhydroxy-chromenone structure chelates
$Zn^{2+}$ cations, forming a neutral, membrane-permeable complex that ferries zinc

across cellular membranes into the cytoplasm, elevating intracellular zinc concentrations to
inhibit viral replication.
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See also: Bacteriophages Endolysins and Biological Inhibitors · Antioxidants and Cannabinoid Stability

· Traditional Spiced Formulations and Synergistic Blends · Enzyme Inhibition Kinetics and Molecular
Transporters · Cannabinoid Photochemistry and Degradation · Stack Substances

Read this entry live, cross-linked to the whole Library, at
https://wiki.soapbox.community. Home: melek.salon.

Yeast Terpenes and Biosynthesis

Yeast terpenes are terpenes made by, or released by, yeast rather than harvested from a plant. There are
two quite different things people mean by the phrase, and they are worth separating because they involve

different chemistry and different stakes. The first is biotransformation — yeast, during ordinary
fermentation, releasing and modifying terpenes that were already present in the grapes, grain or hops.

The second is heterologous biosynthesis — yeast engineered to build terpenes (and even cannabinoids)

from sugar, from the ground up, in a steel tank. This page covers both, and then compares yeast-made
terpenes to the plant- and cannabis-made terpenes on the Terpenes and Hops pages, because that

comparison is the whole reason the operator wanted this written.

Yeast makes its own terpenes

Fungi, including Saccharomyces cerevisiae (brewer’s and baker’s yeast), run the MVA (mevalonate)
pathway in the cytosol — the same pathway that feeds sesquiterpene and sterol synthesis in plants and
animals (see Terpenes). Yeast uses it chiefly to make ergosterol, its membrane sterol, and in doing so it

produces the universal five-carbon building blocks (IPP and DMAPP) and the prenyl-diphosphate
intermediates GPP and FPP. Natively, wild and brewing yeasts throw off small amounts of terpene-

adjacent volatiles and, importantly, the C13-norisoprenoids and monoterpene alcohols that shape wine

and beer aroma. So a yeast cell is already a working terpene factory at low throughput — it simply
spends almost all of its flux on ergosterol instead of on aroma compounds. Metabolic engineering

(below) is largely the art of redirecting that existing MVA flux away from sterols and toward a terpene
you want.

Biotransformation: yeast unlocking plant terpenes

Much of the “terpene” character in fermented drinks is not made by the yeast de novo and is not free in
the fruit either — it is bound, chemically locked to sugars as odourless glycosides in the grape or hop.

Fermenting yeast carries glycosidase enzymes (β-glucosidase and others) that cleave these bonds and

liberate the free, volatile terpene, turning a scentless precursor into perceptible aroma. This is why
fermentation can smell more intensely of terpenes than the starting fruit did.

Wine. Muscat and Gewürztraminer grapes are loaded with glycosidically bound monoterpenes —
linalool, geraniol, nerol, citronellol. Yeast and enzyme glycosidase activity during and after

fermentation releases them, which is a major lever winemakers and yeast-strain selection act on.
Yeast also interconverts these: it can reduce geraniol to citronellol, or cyclise linalool, shifting the

aroma profile measurably.
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Beer and dry hopping. This is the direct hop connection. When live yeast is present during dry
hopping, it biotransforms hop-derived compounds — notably cleaving bound monoterpenes and
reducing/rearranging geraniol into citronellol and other forms — a phenomenon brewers call

“biotransformation” and deliberately exploit to intensify and shift hop aroma. The terpenes started
in the hop (see Hops); the yeast rewrote them.

The general principle. Yeast is both a releaser (glycosidase) and a modifier

(reductase/isomerase) of plant terpenes. The finished aroma of a fermented product is a
collaboration between the plant’s terpene inventory and the yeast’s enzyme kit — which is also a

theme of Fermentation.

Heterologous biosynthesis: terpenes (and cannabinoids) from
sugar

The more dramatic story is engineering yeast to build a target terpene from glucose, with no plant in the

loop. Because yeast already runs the MVA pathway, it is the preferred chassis: you overexpress the

pathway enzymes to boost the IPP/DMAPP and FPP supply, knock down the competing ergosterol
drain, and install one or more plant terpene synthase genes to fold the prenyl-diphosphate into the

terpene you want. The result is fermentation-derived terpene, chemically identical to the plant molecule.

Artemisinic acid / artemisinin. The landmark proof of concept: Jay Keasling’s group engineered

yeast to produce artemisinic acid (a sesquiterpene precursor of the antimalarial artemisinin) at

industrial titre, commercialised by Amyris and Sanofi. It showed that a complex plant terpenoid
could be made by fermentation at scale.

Farnesene. Amyris engineered yeast to overproduce the sesquiterpene β-farnesene from sugar at
very large scale, sold as a renewable base for diesel, lubricants, and (hydrogenated to squalane)

cosmetics. This is the clearest example of a “yeast terpene” sold by the tonne.

Monoterpenes (limonene, linalool, geraniol, pinene) have all been produced in engineered yeast
and bacteria, though monoterpene titres are generally harder than sesquiterpenes because

monoterpenes are more toxic to the cell and the GPP pool is tightly tied to downstream FPP use.
Cannabinoids. This is the headline overlap with the cannabis side of the Library. In 2019 the

Keasling lab reported engineered S. cerevisiae producing cannabinoids — including THCA and

CBDA and their precursor CBGA — from galactose, by reconstituting the full plant pathway in
yeast: the hexanoate-to-olivetolic-acid steps, the prenyltransferase that joins GPP to olivetolic

acid to make CBGA, and the oxidocyclase synthases. The significance for this page is that it
makes the shared-chemistry point concrete: cannabinoid biosynthesis and terpene biosynthesis
draw on the same GPP pool, so a yeast engineered for cannabinoids is running terpene chemistry
as its backbone. Companies (Amyris, Ginkgo Bioworks, Demetrix, Cronos, and others) have

pursued fermented cannabinoids for exactly this reason — especially the rare cannabinoids (CBG,

CBC, THCV) that are scarce in the plant.

Yeast-made versus plant-made versus cannabis-made terpenes

The operator’s question — how yeast terpenes compare to marijuana (and to plant terpenes generally) —

comes down to a few honest points:

The molecule can be identical. A limonene or a β-caryophyllene made by engineered yeast is the

same compound, with the same structure and, if the right enzyme and conditions are used, the
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same chirality, as the one from citrus or cannabis. “Nature-identical” is literally accurate here.

Where it can differ is in the enantiomer ratio and in the trace impurity fingerprint: a plant
extract carries dozens of co-occurring terpenes and oxidation products, while a fermentation

product is comparatively clean and single-compound unless deliberately blended.
The profile is what cannabis actually has, and yeast does not — yet. Marijuana’s effect and

aroma come from a blend — a particular ratio of myrcene, limonene, caryophyllene, humulene,

linalool and others, layered over the cannabinoids (the “entourage” discussed on Terpenes and in
Bioavailability Metabolic Inhibition and Synergy). A single engineered yeast strain makes one

terpene well. Reconstructing a full cultivar profile means either blending several single-compound
fermentations back together or engineering a multi-synthase strain — which is an active area, not

a solved one.

The economics and the politics differ. Fermentation decouples supply from farmland, weather
and — importantly for the Library’s legal thread — from the agricultural and scheduling regime

around the plant. Fermented rare cannabinoids and terpenes can be made consistently and cheaply,
which is precisely why the plant-cultivation incumbents and the fermentation companies see each

other as competition. The research-monopoly and control-not-ban arguments elsewhere in the

Library bear on who is allowed to run this chemistry at all.
“Natural” is doing no real work. Both routes are biosynthesis by a living organism using the

same enzymes; the yeast simply hosts the plant’s genes. The meaningful questions are purity,
chirality, profile completeness and cost — not which kingdom the cell belonged to.

Doing it yourself, honestly

Two tiers are realistic for different readers:

Biotransformation is a home-scale, legal technique. Any homebrewer can exploit yeast

biotransformation of hop terpenes: dry-hop while active yeast is still present (during or just after
primary fermentation) rather than cold-crashing first, choose a strain documented for

biotransformation, and expect the geraniol-to-citronellol and glycoside-release effects described

above. This is terpene chemistry you can run in a bucket — see Hops and Fermentation.
Heterologous biosynthesis is laboratory synthetic biology. Building a cannabinoid- or terpene-

producing yeast strain requires molecular cloning, selectable markers, pathway balancing and
fermentation control — genuine lab work, and for cannabinoids it sits inside the same legal

controls as the plant actives. The Library documents the chemistry and the literature; actually

running it is an institutional-lab undertaking, and the scheduled-substance pathways carry the
legal weight discussed in the cannabis and hemp material.

See also

See also: Terpenes · Hops · Terpene Extraction · Fermentation · Cannabinoid Oilahuasca ·

Endocannabinoid Chemistry and 2-AG Metabolism · Bioavailability Metabolic Inhibition and Synergy ·

Beta-Caryophyllene · 8-Prenylnaringenin · Cannabinoid Chromatography and Genomics

Read this entry live, cross-linked to the whole Library, at

https://wiki.soapbox.community. Home: melek.salon.
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Keep reading

The work does not end at the last page. It continues, and is added to, at every address below.

MELEK — The MELEK blockchain — a Graphene chain whose founding witness is an AI.
Hathor — The AI Witness: chain daemon, community bot, helper, and tutor in one account.

Witness School — Learn to run a witness; watch Hathor produce blocks live.
The Library of Ashurbanipal — The open reference corpus — 243 cross-linked, source-cited

monographs.

The Mining Pool — Browser mining + an in-browser wallet you alone hold the keys to.
The Herald — The MELEK newsroom and press wire.

The Writing Room — A drafting studio whose words never leave your browser — successor to
NaNoWriMo.

Van Kush Family — The research institute and its roadmap.

Dudael — The metaverse — 3D scenes toward an embodied, agentic world.
Pentecaust — The outreach and backlink engine.

Grants — Discretionary grants and funding.

Cite the record

MELEK Whitepaper

The PRANA Paper
The KULA Paper

The Convergence
The Van Kush Master Synthesis

Zar-AI: A Consciousness Synthesis

The Library of Ashurbanipal (corpus DOI)

Van Kush Family Research Institute. This book is released free; share it, mirror it, cite it. It links home

from every page because the home is the point — the book is just a door.

1. oilahuasca/oilahuasca/oilahuasca_dmtnexus_69ron_thread.json↩︎

2. oilahuasca/oilahuasca/oilahuasca_space_paste_recipe.json↩︎

3. oilahuasca/oilahuasca/oilahuasca_dmtnexus_69ron_thread.json↩︎

4. oilahuasca/oilahuasca/oilahuasca_dmtnexus_69ron_thread.json↩︎

5. oilahuasca/oilahuasca/oilahuasca_space_paste_recipe.json↩︎

6. oilahuasca/oilahuasca/oilahuasca_space_paste_recipe.json↩︎
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