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The Shulgin Legacy:
A Proﬁle of 2C-H Psychedelics

THE FARM

Alexander and Ann Shulgins farm lies
just over the Berkeley Hills in Lafayette,
California. The former almond orchard
is home to serene views and a clandestine
chemistry laboratory. Here, Alexander
Shulgin would conduct groundbreaking
work in psychedelic research, spanning the
1960s to the late 1990s. Shulgin received his
Ph.D. in Biochemistry from UC Berkeley,
where he later returned to teach occasional
toxicology courses, often delving into
relevant tangents like the War on Drugs.1,2
Shulgins work as a pharmacologic
researcher and professor cultivated his
curiosity of psychedelics that was infectious
to those he interacted with.

Shulgin is still renowned for his
outstanding work in pharmacologic
chemistry. Much of his work revolved
around phenethylamines, a
family that shares similar structures and
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has widely varying applications from
stimulants to psychedelics. A compilation of
his work, “Phenethylamines I Have Known
and Loved” (PiHKAL), details over two
hundred phenethylamines from synthesis
to subjective effects. This compendium
was published in reaction to a series of
sting operations performed by the U.S.
Drug Enforcement Agency (DEA), which
left Shulgin’s peers with their life’s work
destroyed and at the mercy of the judicial
system under the Nixon Administration.2
The Controlled Substances Act (CSA)
of 1970 created the legal precedent for
these raids and led to the establishment of
the DEA in 1973.3 The CSA contained five
schedules used to categorize substances
based on their potential for abuse
weighed against their medical application.
Schedule I substances are those with no
accepted medical use and a high potential
for abuse.4,5 Immediately following
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the CSA, access to these substances was
heavily restricted. The act of scheduling
substances is often politicized, and many
of the psychedelics Shulgin would work
with were placed in Schedule I without
proper analysis.5 While Shulgin and a
few colleagues successfully obtained their
licensure to continue working, the field of
psychedelics research had stalled.2,5 An era
of discovery had suddenly ended, and the
DEA was quickly encroaching on the few
prolific pharmacologists still active.

In 1993, just two vyears after the
publication of PIHKAL, the DEA revoked
Shulgin’s Schedule I clearance and
descended on the farm. The sequestration
of his lab only reaffirmed Shulgin’s
determination. In 1997, Alexander and
Ann Shulgin would publish a sequel to
PiHKAL, detailing a chemical family called
tryptamines in the same excruciating detail
as PIHKAL.2 A vocal critic of these anti-drug
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Fig. 1 Phenyl ring. This ring is composed of six
carbons, one at each vertex. Alternating double
bonds are represented by the three internal lines.
By itself, this is a benzene ring, but when bonded
or connected to an atom or molecule, this is
referred to as a phenyl ring or phenyl functional

group.

policies that bolstered the prison-industrial
complex,
and crippled pharmacological research,
Shulgin challenged the social perceptions
surrounding his work — speculating about
the War on Drugs in following toxicology
lectures at Berkeley.1,3,5 His legacy exists
not only in the attitude of active inquiry
he cultivated within his students, but also
within psychedelic research past and
present.

reaffirmed structural racism,

PHENETHYLAMINES

The identity of psychedelics has been
long debated. Shulgin describes them
as  “consciousness-changing
compounds,” while others choose the more
literal translation “mind-manifesting,”
first coined by Humphry Osmond, the
creator of the term psychedelic.i The
term ‘psychedelic’ describes a range of
psychoactive compounds. They can differ
greatly in form and function. One way
to differentiate the thousands of known
psychedelics is through structure. A
phenethylamine contains two essential
components: a phenyl ring (fig. 1) and an
ethylamine (fig. 2).1 Phenyl rings consist
of six carbons arranged in a circle with
alternating double bonds. An ethylamine
describes two carbon atoms attached in line
with a nitrogen. This core phenethylamine
(fig.3) structure is endogenous to the human
brain, where it acts as a neurotransmitter.1
Slight modifications of this
structurecreateanalogousphenethylamines
which affect humans in various ways.. For
example, the substitution of a methyl group
onto the side chain creates amphetamine
(fig. 4), a potent central nervous system

chemical
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Fig. 2 Ethylamine. The left half is composed of
two carbons, one at each vertex, which form an
ethyl group. The right has a nitrogen which, when
bonded to one carbon, is called a primary amine

group.

(CNS) stimulant: Amphetamines are
one of the most commonly prescribed
treatments for ADHD.6 Alternatively,
adding three methoxy groups, which
contain an oxygen attached to a methyl
group, creates the hallucinogen mescaline
(fig. 5).1 Archaeologists posit that for over
six thousand years, this psychedelic has
been of great cultural significance to groups
inhabiting the Americas.7

Though their history is not as storied
as mescaline, nor medical precedence
as well known as amphetamine, Shulgin
was fascinated by the 2C-X family of
compounds. He featured over twenty in
PiHKAL, where he notes effects from
aphrodisiac to empathogen which are
substances that encourage empathy in the
user. 2C phenethylamines (fig. 6) share the
core phenethylamine structure, save for
one key difference. What separates a 2C
molecule from any other phenethylamine
are the two methoxy groups that sit opposite
each other on the phenyl ring.1,8

2C-X

The 2C family of psychedelics primarily
act on serotonin 5-HT2 receptors in the
brain, which are a popular target for
many commonly known psychedelics like
psilocybin, mescaline, and LSD.7,8,9 These
receptors play roles in mood, memory, and
cognition. They are distributed throughout
the brain and can display biased agonism,
meaning that the various applications of
these receptors may be determined by
their location in the brain.g As previously
mentioned, small changes in the structures
of these molecules, for example, the
substitution of one atom, can cause wildly
varying effects. The idiosyncrasies of 2C
molecules determine whether their action
is as an agonist — stimulating the receptor
— or an antagonist, blocking receptor

O/\/NHZ

Fig. 3 Phenethylamine. This molecule is formed
from the combination of a phenyl ring (left) and
an ethylamine (right).

mNH:

Fig. 4 Amphetamine. This compound is
structurally identical to the phenethylamine
molecule, save for the substitution of a methyl
group on the side chain.

O NH2
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Fig. 5 Mescaline. This molecule shares the
same base structure of phenethylamine with
the substitution of three methoxy groups on the
phenyl ring.

\O
/o

Fig. 6 2C-H (2,5-Dimethoxyphenethylamine).
This molecule forms the base structure of
all 2C-X compounds. It is analogous to both
phenethylamine and mescaline.
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activity. They act within the central
nervous system and induce intense visual,
auditory, and tactile sensations.1,8,9

What differentiated The Shulgin Lab’s
work from any of the other chemists
who had previously synthesized these
compounds was their primary assessment
of the drugs’ subjective effects. With each
new molecule, Alexander Shulgin would
estimate a safe dosage using structural
analogs, which he would ingest while
recording diligent notes on their subjective
effects. If he thought the compound to
be interesting, he would present it to a
group of researchers and his wife Ann
to consume and document.1,2 Their
respective knowledge base would build
a more robust picture of the subjective
effects of nearly all psychoactive 2C
compounds. Their reporting was
later validated by studies that would
show  definitively 5HT2  receptor
agonists possess antipsychotic and
antidepressant properties, while 5HT?2
agonists are implicated in cognition and
hallucination.9

2C-B

When asked in his final interview
to choose a favorite from the hundreds
of novel compounds Shulgin had
synthesized and ingested, he answered
2C-B without hesitation.10 Alexander,
Ann, and his testing colleagues authored
hundreds of notes on their experiences
with 2C-B. Their experiences were, in a
somatosensorial sense, rich. Following
consumption of 2C-B, Shulgin’s team
felt every nerve in their body, became
completely enveloped in music, and
experienced radiating energy emerging
from paintings. Shulgin’s favorite aspect
of 2C-B was its amorous nature. He
asserts that, “If there is anything ever
found to be an effective aphrodisiac, it
will probably be patterned after 2C-B in
structure.” 1.

Shulgin notes that 2C-B has a
steep dose-response curve, meaning that
its subjective effects scale exponentially as

more is taken.1 It is one of the shortest-
acting of any psychedelic drug, which,
in Shulgin’s words, keeps the user near
“familiar territory”.1,8 Popular in his
testing communities was the combination
of MDMA and 2C-B. Reports of 2C-B
taken just after the effects of MDMA have
become sub-perceptible, suggesting that
the undesirable effects of an MDMA crash
— depression, apathy, and mental fog —
are significantly less noticeable.1 Synergy
between MDMA, an empathogen, and
2C-B, a hallucinogen, raises questions
for the clinical application of these
substances.

PSYCHEDELIC APPLICATIONS

The attitude surrounding mental
health disorders in America largely
focuses on the correction of chemical
imbalances within the brain. This is the
case for common depression, anxiety,
and PTSD prescription medications like
selective serotonin reuptake inhibitors
and serotonin-norepinephrine reuptake
inhibitors . Psychedelics challenge this
treatment philosophy. Current research
suggests that psychedelics in clinical
contexts might promote neuroplasticity,
or changes within the structure of the
brain 11,12. Essentially, instead of
supplementing a lack or overabundance of
some neurotransmitter with psychedelics,
the brain learns how to adapt to its
environment. Though the possibility of
psychedelic therapies has only recently
come back into the mainstream, our
current state of knowledge is absolutely
encouraging. Reappraisal of antiquated
Nixon-era policies related to research,
scheduling, and sentencing is essential for
advancing evidence-based research on the

therapeutic potential of psychedelics.5
This year marks Alexander
Shulgin’s 100th birthday. The research
he and Ann performed did not exist
in a vacuum —their pharmacological
discoveries composed one small part of
a research vanguard that was unjustly
sidelined as a consequence of the War on

The 2C compounds represent just one chapter in the book of

psychedelics, where an entire class of drugs known to have

therapeutic potential were written off.
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Drugs. The 2C compounds represent just
one chapter in the book of psychedelics,
where an entire class of drugs known to
have therapeutic potential were written
off. Their recent reappraisal is backed
by legions of academics and advocates
like Shulgin. What was once a fringe
movement, carried out quietly beneath
the rolling hills of an almond farm just
outside of Berkeley, is now a worldwide
campaign that carries incredible promise
for improved healthcare outcomes.
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