ACMD
Advisory Council on the Misuse of Drugs
Chair: Professor Les Iversen
Secretary: Zahi Sulaiman
st
1 floor (NE), Peel Building
2 Marsham Street
London
SW1P 4DF
Tel: 020 7035 1121
ACMD@homeoffice.gsi.gov.uk

Lynne Featherstone MP, Minister for Crime Prevention
Home Office
2 Marsham Street
London
SW1P 4DF
14 November 2014

Dear Minister,
RE: ACMD’s recommendation on the synthetic stimulant 4,4’-DMAR
I am pleased to enclose the Advisory Council on the Misuse of Drugs’ report on the
synthetic stimulant known as “4,4’-DMAR”. This novel psychoactive substance was
first detected in Europe in December 2012 and has since caused deaths in Europe,
including the UK and most notably in Northern Ireland.
The European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) and
Europol have published a joint report on the potency and toxicity of 4,4’-DMAR. The
EMCDDA has also recently published its risk assessment of 4,4’-DMAR 1.
Although the ACMD has not found an indication of its current availability in the UK,
the Advisory Council recommends the permanent control of this stimulant based on
the fatalities it has already caused in the UK and in Europe. 4,4’-DMAR is an
analogue of 4-methyl-aminorex, which is already controlled as a Class A, Schedule 1
compound.
The ACMD recommends that 4,4’-DMAR be controlled under the Misuse of Drugs Act
1971 as a Class A substance and scheduled under Schedule 1 of the Misuse of
Drugs Regulations 2001 (as amended).
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http://www.emcdda.europa.eu/publications/joint-reports/4-4-DMAR
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Yours sincerely,

Professor Les Iversen
ACMD Chair
CC: Rt Hon Theresa May MP, Home Secretary
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ACMD Report on the Synthetic Stimulant 4,4’-DMAR

1. Introduction
1.1. 4,4’-DMAR is a synthetic substituted oxazoline compound [EMCDDA-Europol
report 2014] (see figure 1). It is an analogue of aminorex (figure 2) and 4methylaminorex (4-MAR) (figure 3). Aminorex and 4-MAR are controlled in the UK
as Class C, Schedule 1 and Class A, Schedule 1 respectively.
1.2. 4,,4’-DMAR was first detected in Europe in the Netherlands in December 2012, in
the UK it has been detected in seizures in Northern Ireland and Scotland
[EMCDDA Europol 2014]. In vitro studies have shown that 4,4-DMAR is a
stimulant drug. There are reports of deaths associated with 4,4’-DMAR from the
UK and a number of other European countries.

2. Chemical description
2.1. The IUPAC name for 4,4’-DMAR is 4-methyl-5-(4-methylphenyl)-4,5dihydrooxazol-2-amine.

Figure 1: Chemical structure of 4,4’-DMAR

Figure 2: Chemical structure of Aminorex

Figure 3: Chemical structure of 4-methylaminorex (4-MAR)

2.2. There are two chiral centres in the oxazoline ring of 4,4’-DMAR and so there are
four different enantiomers or two different racemic (±)-cis and (±)-trans
racemates; the analysis of seized and biological samples suggests that it is the
cis isomer of 4,4’-DMAR that is available on the drugs market in the UK and
elsewhere in Europe [Brandt 2014].
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2.3. 4,4’-DMAR is often sold under the name Serotoni, other common names are 4,4’dimethylaminorex, Direx, 4-methyl-euphoria, 4-methyl-U4Euh and ST60.

3. Availability
3.1. 4,4’-DMAR has been detected in tablet and powder form in the UK and a number
of other European countries including the Netherlands, Denmark, Finland,
France, Sweden, Poland, Romania and Hungary [EMCDDA Europol 2014]. The
seizures in the UK that have been reported to the EMCDDA include seizures of
tablets in Northern Ireland (labelled ”Speckled Cherry” or “Speckled Cross”) and
white powder in Scotland [EMCDDA Europol 2014]. Analysis of products has
shown that 4,4’-DMAR is often the only active substance, but some samples have
contained other drugs including mephedrone and synthetic cannabinoids.
3.2. An Internet snapshot study undertaken in the UK in April 2014 using EMCDDA
methodology only identified one site selling 4,4’-DMAR (in contrast 20 Internet
sites selling the controlled substance 4-MAR were identified) [Nizar 2014].
3.3. In April 2014 the UK Focal Point reported 2 seizures in Scotland containing 4,4’DMAR (1.2 grams of white powder within 5 small plastic bags were seized on 13
April 2014 by the Police in Renfrew, Scotland; and trace samples of white
powder, seized on 16 April 2014).
3.4. In April 2014 the UK Focal Point reported on the analysis of a test purchase from
an Internet vendor. The sample which was sold as “4,4-DMAR” was purchased
and characterised by the School of Pharmacy & Biomolecular Sciences (Liverpool
John Moores University) and ROAR Forensics (Malvern) in March 2014. This test
purchase was confirmed to contain 4,4’-DMAR.
3.5. A Drugs Early Warning System (DEWS) survey in October 2014 failed to find any
UK-based “Clearnet” websites openly offering 4,4’-DMAR for sale.
3.6. Forensic Early Warning System (FEWS) surveys have also failed to detect 4,4’DMAR in UK samples.

4. Consultation on legitimate uses
4.1. The ACMD consulted with the Department for Business Innovation and Skills
(BIS) and the Medicines and Healthcare products Regulatory Agency (MHRA)
and found no legitimate medicinal, industrial or commercial use for 4,4’-DMAR.

5. Pharmacology
5.1. A recent in vitro study using rat synaptosomes has shown that cis-4,4’-DMAR is a
potent releaser of dopamine, norepinephrine and serotonin [Brandt et al 2014].
This study showed that cis-4,4’-DMAR has comparable potency to induce release
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at the dopamine and norepinephrine transporters and greater potency to induce
release at the serotonin transporter than d-amphetamine and aminorex (table 1) .
DAT (nM)

NET (nM)

SERT (nM)

d-Amphetamine

5.5 ± 0.5

8.2 ± 1.6

2602 ± 494 473

Aminorex

9.1 ± 0.9 1

5.1 ± 3.5

414 ± 78 45

cis-4-MAR c

1.7 ± 0.2

4.8 ± 0.9

53.2 ± 6.8 31

cis-4,4 -DMAR

8.6 ± 1.1

26.9 ± 5.9

18.5 ± 2.8 2

Table 1 - modified from Brandt et al., (2014). DAT: dopamine transporter; NET:
norepinephrine transporter; SERT; serotonin transporter; [3H]-1-methyl-4-phenylpyridinium
([3H]MPP+) used as radiolabeled substrate for DAT and NET and [3H]5-HT(serotonin) for
SERT. Data expressed as mean ± SD for N = 3–4 experiments performed in triplicate

5.2. There are no data from published studies on the pharmacokinetics including the
metabolism of 4,4’-DMAR. Reports on drug user Internet discussion forums
suggest an onset of action of 4,4’-DMAR of up to one hour which may lead some
users to re-dose; these reports suggest that the effects may last for several hours.

6. Acute Toxicity and Deaths
6.1. There has been one report to the EMCDDA from Poland of a non-fatal
intoxication with analytical confirmation of 4,4’-DMAR; limited clinical details were
available in this report [EMCDDA Risk Assessment Report].
6.2. There have been 46 deaths associated with 4,4’-DMAR in Europe (37 in the UK,
eight in Hungary and one in Poland). Clinical features reported prior to death in
these cases included agitation, convulsions and hyperthermia [EMCDDA Risk
Assessment Report]. 4,4’-DMAR was detected in post-mortem biological samples
in all of these deaths.
6.3. On 12 June 2014 the UK Focal Point reported a death of a 19 year old female on
13 April 2014 in Glasgow. 4,4’-DMAR was confirmed analytically, and no other
substances were detected. All of the other deaths reported in the UK were in
Northern Ireland. Cosbey et al (2014) reported on 18 deaths in Northern Ireland
between June and December 2013. 4,4’-DMAR was analytically detected in
biological samples at concentrations from 0.2 – 3.75 ,mg/L. The Department of
Health, Social Services and Public Safety for Northern Ireland (DHSSPSNI)
reported similar results on a further 21 inquests held in Northern Ireland for 01
June – 31 July, 2014 (a personal communication from Gary Maxwell, Health
Department Policy Branch). 4,4’-DMAR was detected in blood samples at
concentrations from 0.2 – 3.73 mg/L. in 18 cases.

5

6.4. Other drugs were found on analysis of post-mortem samples in all but one of 44
cases. An analysis by the EMCDDA of the 31 deaths reported in 2013 in which
4,4-DMAR was detected concluded that 4,4’-DMAR was the cause of death in 3
cases and contributed to death in 20 cases even in the presence of other drugs
[EMCDDA Risk Assessment Report].

7. Social Harms
7.1. 4,4’-DMAR has only been available in Europe since December 2012 and there
have been no studies which have assessed the potential social harms associated
with its use.

8. Control
8.1. 4,4’-DMAR is subject to control under drug control legislation in Denmark, Finland
and Slovenia. Hungary, Ireland, Poland, Romania and Spain control 4,4’-DMAR
using other legislation.
8.2. The EMCDDA/EUROPOL issued a joint report on 4,4’-DMAR in July 2014 and
the EMCDDA undertook a formal Risk Assessment of 4,4’-DMAR on 16th
September 2014 and this has been submitted to EU Council for approval.

9. Conclusions
9.1. Given that there have been deaths associated with 4,4’-DMAR in the short period
of time that it has been available in the UK, the ACMD believes that 4,4’-DMAR
should be subject to control in the UK.

10. Recommendation
10.1. The ACMD recommends that 4-methyl-5-(4-methylphenyl)-4,5-dihydrooxazol-2amine (4,4’-DMAR) be controlled as a Class A substance and scheduled under
Schedule 1 of the Misuse of Drugs Regulations 2001 (as amended).
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Annex 1 – EMCDDA Risk Assessment of 4,4’-DMAR
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