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Overview

Identify and describe the core components of 2C Drugs

Recognize the key signs and symptoms of intoxication

Outline treatment management strategies and potential
complications

Discuss the emergence of novel illicit substances in the New
England Region



Phenethylamines: The Core Structure

= Phenethylamines are a class of
compounds that form the structural
backbone for many important
substances, both naturally occurring
and synthetic

= The defining structural characteristic
of these compounds is the presence
of methoxy (-OCH3) at the 2 and 5
positions of the benzene ring

= Naturally occurring examples
include mescaline, the primary
psychoactive compound found in the O B\ N
pey0te cactus Peyte ctu;(Lohopra wiIIiasii)

This Photo by Unknown Author is licensed under CC BY-SA



https://en.wikipedia.org/wiki/Peyote
https://creativecommons.org/licenses/by-sa/3.0/

Phenethylamines: Endogenous Relatives

(Catecholamines)

= Within the broad class of Catecholamines

phenethylamines are
catecholamines, a vital group of Catechol @ Amine
endogenous compounds O
= Catecholamines are structurally
defined by the presence of a
catechol group—a benzene ring with

hydroxyl groups at the 3 and 4
positions—connected to an amine

group :

= This family includes key
neurotransmitters and hormones
such as dopamine, norepinephrine
?noradrenaline), and epinephrine
adrenaline), which play crucial roles
in the sympathetic nervous system
and various neurological pathways




Phenethylamines: Introducing 2C Compounds

= 2C-B was first synthesized in 1974 OH
by American chemist, marketed in H
late 1980s as a (legal) MDMA ) ~

replacement

= “2C” designation arose from 2 carbon
atoms between the benzene ring and
the amine group

= The basic phenethylamine structure
can be modified through the
addition of various chemical groups,
particularly on the benzene ring.

= The 2C compounds are
characterized by methoxy groups at
the 2 and 5 positions of the benzene
ring, often with further substitutions
at the 4 position

The structure above represents the backbone of the 2C drug family



Common 2-C Compounds

Chemical Name Common Street Names

2C-B 4-Bromo-2,5-dimethoxyphenethylamine Nexus, BDMPEA, Venus, Bees,
Bromo, Toonies, Spectrum

2C-E 4-Ethyl-2,5, dimethoxyphenethylamine Aquarust, Eternity, Europe,
Hummingbird

2C- 4-lodo-2,5-dimethoxyphenethylamine Smiles

2C-T-7 2,5-dimethoxy-4-propylthiophenethylamine Blue Mystic, T7, Beautiful, Tripstay,

Tweety-Bird Mescaline

2C-C 4-Chloro-2,5-dimethoxyphenethylamine
2C-D 4-Methyl-2,5-dimethoxyphenethylamine

2C-P 4-Propyl-2,5-dimethoxyphenethylamine



Mechanism of Action

* The mechanism of 2-C compounds likely revolves around the
common site of action on central serotonin receptors

= All phenethylamine hallucinogens (including 2C compounds) bind and
promote partial agonism at the 5-HT2 receptor

= Activation of the 5-HT2A receptor is believed to be the main driver
behind the psychedelic effects experienced by users

= Stimulant properties are likely due to effects on dopamine and
norepinephrine neurotransmitters



Pharmacokinetic Parameters of Selected 2C

Route of Onset of Duration of . . Half-Life (Oral

CelnlEOie Administration Effects AL AN Effects AUUELZLGE LR Fluid - 2C-B)

2C-B Oral 20-90 min | 1.5-2 hours | 2-8 hours MAO_A/B’ CYP450 ~2.5 hours
(minor)

2C-E Oral 20-90 min | Varies 6-12 hours | O-demethylation, N-— specified
acetylation

2C| Oral 40-60 min | ~2 hours | 4-12 hours | O-demethylation, Not specified
deamination




Toxicity, Overdose, and
Clinical Management




Prevalence and Trend

= 2C drugs are increasing in popularity especially in nlghtllfe setting
= Majority of users are young adults 18-29

= These compounds originated in Latin America, théy’ve"""'/fnade their
way to Europe and are becoming more prevalent in the US

= They are frequently used alongside alcohol, MDMA, cocaine, and
other psychedelics/stimulants g




Spectrum of Effects

Sympathomimetic Serotonergic

= Effects of 2C compounds are Hallucinations are a defining
typically diverse and often involve characteristic of 2C compound
the sympathetic nervous system use

= Visual, auditory, tactile, and olfactory
, SYMPATHOMIMETICS

* ACTIVATE SYMPATHE TIC NERVOUS svsren Mood Alterations

7% x : Cognitive and perceptual
1 HR % BP J DIGESTION

FIGHT or FLIGHT RESPONSE ‘lf chan geS

MAXIMIZE BLOOD FLOW to

Psychosis and delirium




Other Considerations

= Variable composition makes it
| challenging to identify the exact
substances

= Complex and unpredictable
clinical presentations

= Potential for drug-drug
interactions (particularly MAO-I
and antidepressants)

= Unreliability of self-reporting

= There is no routine toxicology
screen to detect 2C compounds
= Comprehensive toxicological analysis

is often time consuming and not
. ) — readily available



Case Highlight #1

= JMed Toxicol. 2013 Feb 2;9(2):196-198. doi: 10.1007/513181-013-0287-x 4

Recurrent Seizures and Serotonin Syndrome Following “2C-1” Ingestion

Adam Bosak !, Frank LoVecchio 1, Michael Levine 1%

» Author information » Article notes = Copyright and License information

PMCID: PMC3657032 PMID: 23378125

Abstract

The phenethylamines, including 2, 5 dimethoxy-4-iodophenethylamine, commonly referred
to as 2C-1, have recently emerged as a new class of designer drugs. Cases of toxicity from
these drugs are not well described in the literature. This case report describes a 19 year-old
male who insufflated 2C-1. Following the ingestion, the patient developed recurrent seizures,
and was taken to the emergency department, where he was noted to be hyperadrenergic and
had recurrent seizures. The patient was diagnosed with serotonin syndrome and
experienced prolonged respiratory failure, although he ultimately made a full recovery.
Comprehensive drug testing revealed the presence of 2C-1. The pharmacologic properties of

2C-I are also discussed.



Submitted 2C-B to DrugsData.org (2009-2024)
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. Of the 422 substance samples labeled as 2C-B, only 231 substance samples labeled as 2C-B contained only 2C-B (54%)

. 169 substance samples that were sent in labeled as another product contained 2C-B (27%)



List of Novel Substances Found in 2C-B Samples

m 25B-NBOH

m 2-Br-4,5-DMPEA
m2C-C

B 3-Methylmethcathinone
m 5F-MDMB-PICA

B Acetaminophen

® Amphetamine

Hm Beta-Methoxy 2C-B
H Caffeine

H Ergosterol

W Ketamine

H Lidocaine

= MDA

B Methamphetamine
m Mescaline

m Phenactein

u Tadalafil

m 25C-NBOMe

m2C-B

m2C-H

W 4-Acetoxy-MET

H 5-MeO-DMT

®m Alpha PiHP

H Benocyclidine

m Bk-EBDB

B Dextromethorphan

B Etaqualone

m Ketamine Precursor A

mLSD

m MDA 2-aldoxime analog

B Methaqualone

B N-methyl-1-Phenylpropylamine
m PMK ethyl glycidate

E N-methyl-1-Phenylpropylamine+A68:A71

m 25|-NBOMe

m 2C-B-Fly

m2CH

H 4-Methylmethcathinone

H 5-MeO-MiPT
AMB-FUBINACA

B Benzoic acid

H Bromo-dragonfly

® Domperidone
Ibuprofen

H Levimasole

m mCPP

= MDMA
Methylsulfonylmethane

® Nothing

B Synthesis byproduct(s)

u Unidentified



Medical Management

= Continuous monitoring of the patient status, vital signs, and cardiac
functions is paramount in overdose settings

= Treatment of 2C overdose is primarily supportive care

* |[mmediate intervention is crucial in patients with hyperactive delirium
with severe agitation, seizures, or HYPERTHERMIA

= Aggressive cooling measures should be utilized to address hyperthermia
through chemical sedation and surface cooling

= Benzodiazepines are your friends for agitation control, delirium control,
and seizure control

= |n cases of serious overdoses, we need to utilize more than institutional
“horms”

= There is nho specific antidote for 2C drug overdoses!




Medical Management: Optimal Cooling

= Optimal cooling’s purpose is = Evaporative Cooling: Removing

rapid and aggressive reduction of clothing, spraying the skin with

the patient's core body water (often tepid water), and using

temperature fans

= The goal is often to quickly decrease = Conduction Cooling: Applying ice
the temperature below 40°C (104 °F) packs to areas with major blood
and ultimately towards the normal vessols
range (36-38°C).

= Ilce Water Immersion: While often
cited as the most effective and rapid
cooling method, particularly for
exertional heat stroke, practical
barriers exist in many emergency
department settings



Long-Term Consequences of 2C Compound Use

= Scientific research on long-term
consequences of 2C compound
use is limited which makaes it
challenging to definitively assess
the chronic health risks

= Anecdotal reports suggest
several long-term consequences
including persistent psychosis,
and hallucinogen persisting
perception disorder



What about Maine?




Measure 12+ 12-17 18-25 26+ 18+
ILLICIT DRUGS
Illicit Drug Use in the Past Month'? 304 9 49 246 295
Marijuana Use in the Past Year’ 365 13 62 289 352
Marijuana Use in the Past Month? 281 8 48 225 273
Perceptions of Great Risk from Smoking Marijuana Once a Month 147 16 8 123 131
First Use of Marijuana in the Past Year among Those at Risk for Initiation of Marijuana
Use¥*? 16 4 6 7 12
Mllicit Drug Use Other Than Marijuana in the Past Month !~ 44 2 6 36 43
Cocaine Use in the Past Year 24 0 7 18 24
Perceptions of Great Risk from Using Cocaine Once a Month 774 44 68 662 730
Heroin Use in the Past Year® -- - 1 3 4
Perceptions of Great Risk from Trying Heroin Once or Twice 991 50 98 843 941
Hallucinogen Use in the Past Year 55 1 18 36 54
Methamphetamine Use in the Past Year 14 0 1 13 14
Prescription Pain Reliever Misuse in the Past Year? 36 2 3 31 34
Opioid Misuse in the Past Year>’ 34 2 3 29 32
ALCOHOL
Alcohol Use in the Past Month 643 7 71 564 635
Binge Alcohol Use in the Past Month® 243 3 42 198 240
Perceptions of Great Risk from Having Five or More Drinks of an Alcoholic Beverage
Once or Twice a Week 477 35 38 405 443
Alcohol Use in the Past Month® (People Aged 12 to 20) 25 -- - - -
Binge Alcohol Use in the Past Month®® (People Aged 12 to 20) 13 - - - -
Perceptions of Great Risk from Having Five or More Drinks of an Alcoholic Beverage
Once or Twice a Week” (People Aged 12 to 20) 50 -- - - -
TOBACCO PRODUCTS
Tobacco Product Use in the Past Month' 245 2 25 218 243
Cigarette Use in the Past Month 200 2 20 178 198
Nicotine Vaping in the Past Month 107 6 37 64 101
Perceptions of Great Risk from Smoking One or More Packs of Cigarettes per Day 837 60 75 702 777
Tobacco Product Use in the Past Month®'? (People Aged 12 to 20) 9 - - - -
Cigarette Use in the Past Month® (People Aged 12 to 20) 7 - -- -- --

Substance Use and
Perceptions of Great

Risk: Among People
Aged 12 or Older in
Maine

Survey from 2022-2023
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DEA Encounters of
— — 2C-B (2005-2023)

2010 89
2015 59
2019 201
2020 54
2022 27

2023 51



Notable Trends of Novel Psychoactive Substances

Phenethylamines Synthetic cathinones
= Ecstasy, molly’&pill and powder = Most commonly known as bath salts
forms of MDMA) are the most
common forms = Stimulants that produce similar
effects to methamphetamine,
= Submissions to DEA forensic cocaine, and MDMA
laboratories have decreased by 20%
in each year in 2022 and 202 = Were previously found in online

vendors, along with tobacco/smoke
shops, gas stations, and
convenience stores but has been
pushed underground

= Submissions to DEA forensic
laboratories have been trending
down since 2019



As Fentanyl Deaths Slow, Meth Comes for Maine -

The New York Times

“Fentanyl is still a big deal,
although from what we’re seeing in
the market, there is a lessening of
demand and the cartels are
switching products to
methamphetamine, counterfeit
pills and crack.”

- Rick Desjardins, director of the

MDEA Per DEA National Forensic

Laboratory Information System
(NFLIS), since 2017,
methamphetamine has been the
most reported drug to NFLIS-Drug


https://www.nytimes.com/2025/04/16/health/meth-maine-fentanyl.html?unlocked_article_code=1.AE8.JfOC.oyNRlig-r-EM&smid=nytcore-ios-share&referringSource=articleShare
https://www.nytimes.com/2025/04/16/health/meth-maine-fentanyl.html?unlocked_article_code=1.AE8.JfOC.oyNRlig-r-EM&smid=nytcore-ios-share&referringSource=articleShare
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representative of the percentage of each
substance contained in the pills.
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Figure 7. U.S. Overdose Deaths Involving
Psychostimulants with Abuse Potential (Primarily
Methamphetamine)*, by Opioid Involvement, 1999-2022
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*Among deaths with drug overdose as the underlying cause, the psychostimulants with abuse potential (primarily methamphetamine)
category was determined by the T43.6 ICD-10 multiple cause-of-death code. Abbreviated to psychostimulants in the bar chart above.
Source: Centers for Disease Control and Prevention, National Center for Health Statistics. Multiple Cause of Death 1999-2022 on CDC
WONDER Online Database, released 4/2024.



Figure 6. U.S. Overdose Deaths Involving Stimulants*
(cocaine and psychostimulants with abuse potential),
by Opioid Involvement, 1999-2022
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*Among deaths with drug overdose as the underlying cause, the psychostimulants with abuse potential (primarily methamphetamine)
category was determined by the T43.6 ICD-10 multiple cause-of-death code. Abbreviated to psychostimulants in the bar chart above.
Source: Centers for Disease Control and Prevention, National Center for Health Statistics. Multiple Cause of Death 1999-2022 on CDC
WONDER Online Database, released 4/2024.
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Additional Literature on Maine’s Drug Trend

MDEA 2021 Report

= Fentanyl is still the primary drug
threat in Maine (and New England
area)

= Stimulants (cocaine and
methamphetamine) are on the rise

= Cocaine hydrochloride seizures have
increased 413% since 2019

= Cocaine base seizures have increased
66% since 2019

= Methamphetamine seizures have
increased 215% since 2019

= Heroin seizures have decreased
since 2019 by 78%

Maine SEOW

lllicit and Prescription

Drug Misuse Dashboard

Annual average number of calls related to stimulants/street drugs requested for
v Filter the Data verification by non-law enforcement (per 100,000 residents)
(Maine)
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Questions?
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