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Executive summary

Etonitazepyne (IJUPAC name: 2-[(4-ethoxyphenyl)methyl]-5-nitro-1-(2-pyrrolidin-1-ylethyl)-1H-
benzoimidazole, also known as N-pyrrolidino etonitazene) is a benzimidazole-derived synthetic
opioid with a chemical structure and pharmacological similarities to Schedule | drugs (under the
1961 United Nations Conventions) such as etonitazene. Etonitazepyne appears to be an
analogue of benzylbenzimidazole derivatives with analgesic properties that were originally
synthesized in the late 1950s, although it was not described in that series.

No medical use of etonitazepyne was identified. Etonitazepyne has not been reviewed
previously by the WHO Expert Committee on Drug Dependence.

Etonitazepyne dihydrochloride supplied as test material from online suppliers has been
described as a yellow powder. Reports from the Welsh Emerging Drugs and Identification of
Novel Substances project indicate the presence of etonitazepyne in “M30” blue tablets.
Snorting, sniffing and oral administration have been described as the main routes for taking
etonitazepyne.

No reports on the pharmacokinetics of etonitazepyne were identified.

In-vitro pharmacological studies have shown that etonitazepyne is an opioid agonist, with
greater affinity to p-opioid receptors than to 6- and k-opioid receptors. Although various
inhibitory constants have been reported, both studies showed that etonitazepyne has a higher
affinity to p-opioid receptors and a lower affinity to x-opioid receptors than fentanyl and
morphine. One study indicated a higher affinity, whereas the other revealed a lower affinity, of
etonitazepyne to 5-opioid receptors. In other studies, the potency of etonitazepyne at the p-
opioid receptors was greater than that of fentanyl or morphine. Etonitazepyne was more potent
in inducing analgesia than morphine and fentanyl in both the warm-water tail-flick assay and
the hot-plate latency test.

No studies were found of the toxicity of etonitazepyne, but its association with drug-related
deaths and its presence in toxicological cases suggest that it could cause harm and may pose a
serious public health threat. The reported effects after etonitazepyne use include euphoria,
drowsiness, itchiness, nausea and/or vomiting, sweating and difficulty in breathing.

Etonitazepyne has been analytically confirmed in 21 blood samples and one urine sample from
21 post-mortem cases, of which four were in Canada and 17 in the USA. Etonitazepyne was
usually detected with other substances. Etonitazepyne has also been identified in Europe (e.g.,
Belgium, Slovenia, United Kingdom) and New Zealand.

No studies were identified of the dependence potential of etonitazepyne in experimental
animals or humans. In drug discrimination studies (two-lever choice method) in animals,
etonitazepyne fully substituted for the discriminative stimulus effects of morphine, suggesting
its potential for abuse. Although no studies on the abuse potential of etonitazepyne in humans
were identified, its structural similarities to other Schedule | (under the 1961 United Nations
Conventions) synthetic p-opioid receptor agonists (e.g., etonitazene), which have a high
potential for abuse, suggest that etonitazepyne has potential for abuse. In addition, law
enforcement data, toxicology case work and reports from online drug forums and websites
suggest potential nonmedical use of etonitazepyne. An online forum report by a person who
had used etonitazepyne described severe opioid withdrawal.

Etonitazepyne has no known therapeutic or industrial use or any marketing authorization. It is
used as a reference material in scientific research and forensic applications.
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Etonitazepyne is not currently controlled under the 1961, 1971 or 1988 United Nations
Conventions. It is a Schedule | controlled substance in Canada and has been placed temporarily
in Schedule | of the Controlled Substances Act in the USA.

1.

Substance identification

A. International nonproprietary name
Not available

B. Chemical Abstracts Service registry number
2785346-75-8

C.  Other chemical names
2-[(4-Ethoxyphenyl)methyl]-5-nitro-1-(2-pyrrolidin-1-ylethyl)benzimidazole
2-(4-Ethoxybenzyl)-5-nitro-1-(2-pyrrolidin-1-ylethyl)-1H-benzimidazole
2-{[(4-Ethyloxy)phenyl]methyl}-5-nitro-1-(2-pyrrolidin-1-ylethyl)-1H-
benzimidazole
N-Pyrrolidino etonitazene

D. Trade names
Etonitazepyne is sold as the hydrochloride salt under the name “N-pyrrolidino
etonitazene” (1).

E. Street names
Etonitazepyne is indicated under its own name or as N-pyrrolidino etonitazene.

F. Physical appearance
Etonitazepyne dihydrochloride purchased from online suppliers as a test material
has been reported to be a homogeneous yellow powder (2). Etonitazepyne
purchased as reference material has been described as a crystalline solid (1).
Reports from the Welsh Emerging Drugs and ldentification of Novel Substances
project (3) indicated the presence of etonitazepyne in “M30” blue tablets, sold as
oxycodone.

G. WHO review history
Etonitazepyne has not formally been reviewed by WHO and is not currently under
international control.

Chemistry

A. Chemical Name
IUPAC name: 2-[(4-Ethoxyphenyl)methyl]-5-nitro-1-(2-pyrrolidin-1-ylethyl)-1H-
benzoimidazole
Chemical Abstracts Service index name: 1H-Benzimidazole, 2-[(4-
ethoxyphenyl)methyl]-5-nitro-1-[2-(1-pyrrolidinyl)ethyl]- (ACI)

B. Chemical structure

Free base:
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O
_\
Molecular formula: C>;H»6N40s
Molecular weight: 394.47 g/mol
C. Stereoisomers
No information was available.
D. Methods and ease of illicit manufacture

Etonitazepyne is an opioid 2-benzylbenzimidazole, or “nitazene”, which are
compounds developed in the late-1950s as opioid analgesics (4). Unlike its
analogues, such as etonitazene, isotonitazene and protonitazene, etonitazepyne
has not been reported in the scientific or patent literature (5). An analogue bearing
the N-pyrrolidino group but lacking the nitro group at the 5-position of the
benzimidazole ring (N-pyrrolidino etodesnitazene) has been described (6). Related
nitazene analogue containing a piperidine substitution, named “etonitazepipne”,
was reported recently (7).

Etonitazepyne is a close analogue of etonitazene, carrying a pyrrolidino ring rather
than a diethylaminoethyl moiety at the 1-position of the benzimidazole ring.

Synthesis of etonitazepyne has not been reported in the literature. It can be
obtained through synthetic routes reported for synthesis of its 5-nitro-2-
benzylbenzimidazole analogues, such as etonitazene, by appropriate replacement
of reagents (8—-12).

Although no information was found on the method and scale of manufacture of
etonitazepyne that was recently detected, use of the synthetic methods for its
nitazenes analogues should be simple and cost—efficient and does not require
regulated precursors.

E. Chemical properties
Melting-point
No information was identified.
Boiling-point
No information was identified.
Solubility

Etonitazepyne has been reported to be soluble in methanol and partially soluble in
water; it is not soluble in dichloromethane (13).
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Etonitazepyne is soluble in dimethylformamide at 30 mg/mL and in dimethyl
sulfoxide at 1 mg/mL. It is soluble at 10 mg/mL in acetonitrile and methanol and at
5 mg/mL in ethanol (1).

Identification and analysis

Etonitazepyne is available as a reference material from commercial suppliers for
use in routine analysis for forensic and clinical investigations (1).

Analytical methods for the identification of etonitazepyne in seized samples include
infrared spectroscopy, proton nuclear magnetic resonance, gas chromatography—
mass spectrometry and liquid chromatography—high resolution mass spectrometry
(2, 13).

Liquid chromatography coupled with mass spectrometry has been used for
identification and quantification of etonitazepyne in biological samples such as
human blood and urine (14).

Ease of conversion into controlled substances

No information was found.

General pharmacology

A.

Routes of administration and dosage

Reports from the Welsh Emerging Drugs and ldentification of Novel Substances
project (3) indicate that snorting or sniffing is the preferred route of administration
of etonitazepyne. In one case, the substance was taken orally.

Pharmacokinetics
No information was found.
Pharmacodynamics

In preclinical studies, the pharmacological profile of etonitazepyne was similar to
those of potent Schedule | (under the 1961 United Nations Conventions) synthetic
p-opioid receptor agonists such as etonitazene and isotonitazene (15). Because of
these pharmacological similarities, use of etonitazepyne may pose a high risk for
abuse and may negatively affect people who use it and their communities.

Data from preclinical studies provided by the US Drug Enforcement Administration
(15) on etonitazepyne binding and agonism at the three main opioid receptors (9, «,
and p) showed that it had greater binding affinity to u- and 5-opioid receptors but
lower binding affinity to k-opioid receptors than fentanyl and morphine. Further
details on the binding and agonism of etonitazepyne at opioid receptors are
presented in Annex 3.

In-vitro radioligand binding assays performed in rat brain tissue showed greater
affinity of etonitazepyne for p-opioid receptors (Ki = 4.09 £ 0.63) than for - (Ki =
959 + 193) and k-opioid receptors (K; = 980 + 213) (5), as shown in Table 1.

Table 1. Binding affinities to opioid receptors of etonitazepyne, fentanyl and
morphine in three independent experiments
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Drug name 3-OR [*H]DADLE K-OR u-OR
[3H]U69,593 [BH]DAMGO

Ki £ SD Ki £ SD Ki £ SD
Etonitazepyne 959 + 193 980 + 213 4.09 £0.63
Fentanyl 479+ 76 224 +33 6.17 £ 0.82
Morphine 220+41 74.4+11.38 3.99+0.40

Adapted from reference 5

In data provided by the US Drug Enforcement Administration (15), etonitazepyne
showed much greater agonism to pi-opioid receptors than fentanyl (about 31 times)
and morphine (about 42 times). Its agonism to &-opioid receptors was similar to
that of fentanyl and morphine but lower to k-opioid receptors (Annex 3).

Etonitazepyne also showed high potency [ECso = 0.348 nM (0.137-0.876)] in a u-
opioid receptor-p-arrestin 2 activation assay. These values exceeded the potencies
of both fentanyl [ECso = 14.9 nM (10.6-21.0)] and morphine [ECso = 290 nM (132—
668)] (5).

The analgesic properties of etonitazepyne were assessed in the hot-plate test after
subcutaneous administration to male Sprague-Dawley rats. Treated rats showed
dose-dependent latency of withdrawal, with a potency (EDso = 0.0017 mg/kg) 10
and 2000 times those of fentanyl (EDso = 0.0209 mg/kg) and morphine (EDsp = 3.940
mg/kg). The EDso for catalepsy induction (scored on three overt symptoms:
immobility, flattened body posture and splayed limbs) was 0.00354 mg/kg (about
twice as weak as the antinociceptive potency). The 0.001 and 0.003 mg/kg doses of
etonitazepyne slightly but significantly increased the rats’ body temperature 60 min
after injection, whereas a pronounced, sustained drop in body temperature was
noted after injection of the highest dose (0.01 mg/kg). The effects of etonitazepyne
on hot-plate latency, catalepsy and body temperature were similar to those of
fentanyl and morphine (5).

Etonitazepyne was also tested for its ability to induce analgesic effects in the warm-
water tail-flick assay in Swiss-Webster mice with a cumulative dosing procedure
(from 0.0001 to 0.01 mg/kg) followed by a time-course of the peak effect of
etonitazepyne. Etonitazepyne increased tail-flick latency in a dose-dependent
manner. In terms of potency ratios (EDsp test compound:EDsy reference
compound), etonitazepyne was more potent than morphine and fentanyl. In terms
of relative efficacy (Emax test compound:En.x reference compound °~ 100),
etonitazepyne was considered equally efficacious as morphine and fentanyl. The
peak analgesic effect of etonitazepyne lasted 30 min.

Subcutaneous injection of naltrexone before administration of 0.01 mg/kg
etonitazepyne blocked its analgesic effect, supporting the involvement of opioid
receptors on the action of etonitazepyne (16).

5. Toxicology

The peripheral blood concentrations in two post-mortem cases in which etonitazepyne was
analytically confirmed were 2.4, and 8.3 ng/mL (17). As the in vivo potency of etonitazepyne is
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20 times higher than that of fentanyl in humans, it is reasonable to conclude that these are lethal
concentrations (18).

Between January and October 2021, etonitazepyne was analytically confirmed in 21 blood
samples and one urine sample from 21 post-mortem cases in North America: 17 in the USA, in
West Virginia (8), Florida (2), Colorado (1), Kentucky (1), Minnesota (1), New Jersey (1), New
York (1), Pennsylvania (1) and Tennessee (1); and 4 in Canada, in British Columbia. Seventeen of
the decedents were male, and three were female; gender was not reported in one case. The
ages ranged from 16 to 61 years. Etonitazepyne was detected with fentanyl in 12 cases, with
methamphetamine in 12 and with benzodiazepines such as flualprazolam, etizolam,
flubromazepam, clonazolam and desalkylflurazepam in 11 cases. Etonitazepyne was the sole
substance detected in seven cases (5).

The US State Unintentional Drug Overdose Reporting System reports data from death
certificates, post-mortem testing and death scene and witness findings from medical examiner
or coroner reports on deaths related to unintentional drug overdose and those of undetermined
intent in 48 US jurisdictions. Etonitazepyne was detected in three cases in all states with usable
toxicological reports (i.e., detected non-trend) and in three cases in an analysis limited to states
for which data were available for each period and restricted to cases in toxicological reports (i.e.,
detected trend) between January and June 2021. Etonitazepyne was confirmed as the cause of
death in three cases in all states with usable data (i.e., cause-of-death non-trend) and three
cases in states with data for each period (cause-of-death trend) between January and June 2021
(19).

A case in the United Kingdom in which etonitazepyne was detected in combination with other
substances and caused life-threatening clinical toxicity was published recently (20).

6. Adverse reactions in humans

A self-report on an online forum indicated that the first 30 min after use of etonitazepyne were
pleasant, followed by drowsiness. Sweating and shaking were reported to have started 7 h and
acid reflux after 9 h after taking one “M30” pill. The same individual reported having woken one
night with difficulty in breathing, waking up early and having to dose to avoid withdrawal (21).

Etonitazepyne was analytically confirmed in blood (1.15 h after admission) and urine (5.5 h after
admission) in a patient admitted for acute intoxication in the United Kingdom in July 2021 (18).
The patient presented with reduced consciousness, miosis, respiratory depression and
rhabdomyolysis. Methadone and benzodiazepines were also detected, which possibly
contributed to the observed effects.

A “high alert” public notice issued by the New Zealand National Drug Intelligence Bureau for
etonitazepyne strongly urged people not to take the substance (22). It described euphoria;
drowsiness and wakefulness; temporary relief of pain, stress or low mood; itchiness; severe
nausea and/or vomiting; severe sweating or fever; slow and/or difficulty in breathing; blue lips
or fingertips; cold, clammy skin; tiny pupils; unresponsiveness and/or loss of consciousness.
These reports were not verified, and no further details (e.g., doses taken, use of other
substances) was identified.

Self-reports of adverse effects include euphoria (9), relaxation (8), increased confidence (5),
increased empathy (2), nausea (2), memory loss (2), loss of consciousness (2), enhanced senses
(1), increased libido (1), vomiting (1), tiredness (1) and increased energy (1) (3).
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7.

10.

Dependence potential

A.  Studies in experimental animals

No information was found.
B.  Studies in humans

No information was found.

Abuse potential

A. Studies in experimental animals

In drug discrimination studies (two-lever choice method), etonitazepyne fully
substituted for the discriminative stimulus effects of 3.2 mg/kg morphine after
subcutaneous administration of etonitazepyne to nine Sprague-Dawley rats at
doses of 0.00032—0.0032 mg/kg.

Assessment of potency ratios (EDsp test compound:EDsy reference compound)
showed that etonitazepyne was more potent than morphine or fentanyl and was
considered equally efficacious. The results for the first reinforcer measure were
similar to those for the total session.

Subcutaneous injection of rats with 1 mg/kg naltrexone before administration of
0.0032 mg/kg etonitazepyne blocked its morphine-like discriminative stimulus,
indicating the involvement of opioid receptors in its discriminative stimulus (23).
Further details of the discriminative stimulus effects of etonitazepyne are
presented in Annex 3.

B. Studies in humans

No information was found. Law enforcement data, toxicology case work and
reports on online forums and websites suggest potential nonmedical use of
etonitazepyne (3, 15, 22).

Therapeutic applications and extent of therapeutic use and
epidemiology of medical use

In the late 1950s, the Swiss chemical company CIBA Aktiengesellschaft synthesized a
group of benzimidazole derivatives with analgesic properties, which included Schedule |
substances such as the synthetic opioids clonitazene, etonitazene and isonitazene. An
analogue of etonitazepyne without the nitro group at the 5-position of the benzimidazole
ring (N-pyrrolidino etodesnitazene) was described, but no reference was made to
etonitazepyne (6). Notably, the research did not result in any medically approved
analgesic products

Etonitazepyne is not known to have any medical use.

Listing on the WHO Model Lists of Essential Medicines

Etonitazepyne is not listed on the 22nd WHO List of Essential Medicines or the 8th WHO
List of Essential Medicines for Children.
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11.

12.

13.

14.

15.

16.

Marketing authorizations (as a medicinal product)

Etonitazepyne is not known to have any marketing authorizations.

Industrial use

Etonitazepyne is not known to have any industrial use.

Non-medical use, abuse and dependence

No studies were found of the abuse and dependence potential of etonitazepyne in
humans. A few self-reports of intentional etonitazepyne use are found on online user
forums (e.g., 3).

Although no studies of the abuse potential of etonitazepyne in humans were found, its
structural similarities to other Schedule | (under the 1961 United Nations Conventions)
synthetic p-opioid receptor agonists (e.g., etonitazene), which have high potential for
abuse, suggest that etonitazepyne has potential for abuse in humans.

One person on an online forum reported rapidly escalating tolerance and described taking
half to one pill every 7 h to avoid withdrawal. He stated that switching to large doses of
oxycodone was insufficient to prevent or reduce withdrawal symptoms. The individual
described withdrawal (including sweating and leg restlessness) that was so severe that he
was unable to go to work (21).

Nature and magnitude of public health problems related to misuse,
abuse and dependence
No information was found on the nature or magnitude of public health problems

associated with etonitazepyne use. Adverse effects experienced by people who have
taken etonitazepyne are described in section 6.

Detection of etonitazepyne in post-mortem cases and toxicology reports and evidence of
its illicit distribution on the drug market suggest that etonitazepyne use may cause serious
harm and represents a public health concern.

Licit production, consumption and international trade

Etonitazepyne is used as a reference material in scientific research and forensic
applications (1).

Illicit manufacture and traffic and related information

The European Monitoring Centre for Drugs and Drug Addiction reported identification of
etonitazepyne in some European countries in either seizures or test purchases from online
suppliers (24).

The Early Warning System Tox-Portal of the United Nations Office on Drugs and Crime
reported the presence of etonitazepyne in Belgium, the United Kingdom (both in 2021),
the USA (2021), Canada (2021 and 2022) and New Zealand (2022) (25). In February 2021,
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the presence of etonitazepyne was confirmed by forensic testing in a 1-g test purchase
from China, which was communicated to the Belgian focal point within the SCANNER
Project (26). In March 2022, the New Zealand National Drug Intelligence Bureau issued a
public notice confirming the presence of etonitazepyne in a tablet sold as oxycodone (21);
the source of the tablet was not identified. In November 2021, an NPS Early Warning
System public notice from Slovenia identified etonitazepyne in a falsified “Percocet” (sold
as oxycodone) blue tablet (purchased on the Darknet) in Maribor (27).

In March 2021, the Scanning Novel Opioids on Online Platforms (SNOOP) of the
International Narcotics Control Board detected vendors of a substance purported to be
etonitazepyne on e-commerce platforms. As of April 2022, six platforms in South, East,
and South-East Asia had identified eight vendors offering the substance as powders in
bulk via SNOOP. One of the vendors advertised a wholesale price per kilogram of US$ 60—
80 for a minimum 1-kg purchase (26).

Data from law enforcement agencies indicate that etonitazepyne appeared on the illicit
drug market in the USA in 2021 (15). A public alert issued in June 2021 by the Center for
Forensic Science Research and Education New Psychoactive Discovery programme
reported that the substance had been associated with eight overdose deaths in the USA
(17). Health Canada’s Drug Analysis Service first detected etonitazepyne in four overdose
deaths due to several substances in British Columbia during the third quarter of 2021. The
number of detections in 2021-2022 in Canada subsequently increased to 128 (28).

17. Current international controls and their impact
Etonitazepyne is not currently controlled under the 1961, 1971 or 1988 United Nations
Conventions.

18. Current and past national controls
Etonitazepyne is a schedule | controlled substance in Canada. It has been temporarily
placed in Schedule | in the USA, effective 12 April 2022 until 12 April 2024 (29).

19. Other medical and scientific matters relevant for a recommendation
on scheduling of the substance
As etonitazepyne has been identified in products sold as oxycodone (3, 21), it is
reasonable to expect that the prevalence of intoxications due to etonitazepyne and
related to etonitazepyne may be under-reported.
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