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ACMD 
Advisory Council on the Misuse of Drugs 

 Chair: Professor Les Iversen  
Secretary: Zahi Sulaiman  

1st 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 opioid MT-45 

The Advisory Council on the Misuse of Drugs (ACMD) is continuing to review 
materials which may present sufficient risk to the UK to merit control under the 
Misuse of Drugs Act 1971. The materials being monitored include the 
synthetic opioids, a diverse range of compounds which, by their ability to 
suppress respiratory function, can present a particular and potentially lethal 
hazard to users. I am pleased to enclose the ACMD’s report on a synthetic 
opioid known as “MT-45”. 

MT-45 has been reported in a number of serious adverse events and deaths 
in other European countries since 2013, most notably in Sweden. Two deaths 
related to MT-45 have also been reported from the USA. Although the ACMD 
has not seen evidence to indicate the current availability of MT-45 in the UK, 
the Council recommends the permanent control of this opioid, based on its 
potential to cause harm in the UK and the fatalities reported in other countries 
within a short time period. Like other opioids, MT-45 has a high addictive 
potential and abuse liability.  

The European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) 
and Europol have published a joint report on the potency and toxicity of MT-
45. The potency of racemic MT-45 is comparable to morphine, which itself is 
controlled under the Misuse of Drugs Act 1971 as a Class A substance.  
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The ACMD recommends that MT-45 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).  

 

Yours sincerely,  

 

     

 

 

Professor Les Iversen    

ACMD Chair      

 
CC: Rt Hon Theresa May MP, Home Secretary 
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ACMD’s review of the synthetic opioid MT-45 

 

1. Introduction 

1.1. MT-45 is a potent opioid, available in some European countries outside 
the UK, and reported in a number of deaths and cases of significant acute 
toxicity in Sweden (EMCDDA-Europol report, 2014; EMCDDA Risk 
Assessment MT 45, 2014 (Annex 1)).  

1.2. MT-45 is structurally related to lefetamine, an analgesic drug, which is 
controlled as a Class B material under the Misuse of Drugs Act 1971 (see 
figure 1). Although it does not appear to be widely used as yet in the 
United Kingdom, it clearly has the potential to cause harm to users.  

Lefetamine

N

 

Figure 1: Chemical structure of lefetamine 

 

2. Chemical description 

2.1. MT-45 is an N,N-disubstituted piperazine compound. The IUPAC name is 
1-cyclohexyl-4-(1,2-diphenylethyl)piperazine (see figure 2). The 
compound has two enantiomers S(-) and R(+) but the substance appears 
to be usually sold as the hydrochloride salt of the racemate. 

2.2. In addition to “MT-45” the compound is also known as I-C6, CDEP, and 
NSC 299236. 
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Figure 2: Chemical structure of MT-45 
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3. Availability  

3.1. MT-45 is offered for sale in USA, Canada, Hong Kong, Japan, China and 
India, and is offered for sale or has been detected in several European 
countries (Belgium, Sweden and Germany). In Sweden, MT-45 has been 
detected in white powders both as lone MT-45 and in combination with 
other psychoactive substances; it has also been detected in herbal 
smoking material together with synthetic cannabinoids.  

3.2. Drugs Early Warning System (DEWS) surveys in July/August 2014 and 
October 2014 failed to find any UK-based “Clearnet” websites openly 
offering MT-45 for sale.  

3.3. Forensic Early Warning System (FEWS) surveys have also failed to 
detect MT-45 in UK samples. 

3.4. An Internet snapshot survey undertaken using EMCDDA methodology in 
June 2014 identified seventeen Internet sites offering MT-45 for sale 
(personal communication: Dr David Wood and Dr Paul Dargan).  

 

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 MT-45.  

4.2. The EMCDDA risk assessment on MT-45 states that there are “no known 
uses of MT-45 as a component in industrial, cosmetic or agricultural 
products. There are currently no other indications that MT-45 may be 
used for other legitimate purposes. MT-45 has no established or 
acknowledged medical value or use (human or veterinary) in the 
European Union.”   

 

5. Pharmacology 

5.1. The Japanese company Dainippon Pharmaceutical Co. Ltd developed 
MT-45 in the 1970’s (Japan patent 4704907 [1972209]). Racemic MT-45 
is an analgesic in a variety of animal tests, with potency comparable to 
morphine. The (S)-enantiomer appears to be more potent than the (R)-
enantiomer, although both isomers bind with high affinities to all three 
opioid receptors, including the mu-opioid receptor, considered critical in 
mediating the euphoric effects and many of the clinically significant acute 
toxic effects of opioid drugs (Fujimara et al, 1978; Nozaki et al,1983). In 
animal models racemic MT-45 produces similar magnitude respiratory 
depression to morphine suggesting a similar potential for acute toxicity 
(Nakamura et al, 1976). 
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5.2. The results of animal tests showed that animals treated with MT-45 
displayed typical behavioural signs of opioid withdrawal when challenged 
with the receptor antagonist nalorphine; other animal studies have shown 
that MT-45 substitutes for morphine in morphine-dependent animals 
(Nishimura et al, 1976; Natsuka et al, 1987). These results suggest that 
like other opioids, MT-45 has addictive potential and abuse liability.  

 

6. Adverse events and deaths 

6.1. A total of 46 serious adverse events associated with MT-45 have been 
reported in Sweden. These include 18 non-fatal intoxications and 28 
deaths. Of the 18 non-fatal intoxications, MT-45 was analytically 
confirmed in 12 cases. In one case series of analytically confirmed MT-45 
acute intoxication, nine individuals required treatment in hospital for life-
threatening clinical features, including coma and respiratory depression 
characteristic of opioid toxicity; in three cases bilateral hearing loss was 
reported, that in one case persisted for more than two weeks (Helander et 
al,  2014).  

6.2. All of the 28 deaths associated with MT-45 reported from Sweden 
occurred in a 9-month period between November 2013 and July 2014. In 
all these cases MT-45 was analytically confirmed, and in 24 cases MT-45 
was present with one or more other psychoactive substances. In 19 cases 
MT-45 was reported to be the cause of death or contributing to death. 
(EMCDDA-Risk Assessment, 2014). 

6.3. Two deaths were reported in the USA in August 2013. 

 

7. Social Harms 

7.1. MT-45 has only been available for a short time in Europe, so it is too early 
to document any social harms associated with its use. However, 
extensive knowledge of the dangers of other opioids suggests the 
potential for social harm. Opioid use can lead to addiction, acquisitive 
crime, family disruption and loss of employment, and these could be 
predicted as potential consequences if MT-45 were to gain widespread 
used.  

 

8. Control 

8.1. MT-45 is subject to control under drug legislation in Latvia, Austria and 
Poland and potentially in Spain. However, 23 EU Member States reported 
that MT-45 is not subject to control measures at the national level. 
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8.2. The EMCDDA/EUROPOL issued a joint report on MT-45 (EMCDDA-
Europol Report, 2014) and the EMCDDA have published a formal risk 
assessment of this which has been approved by EU Council (Annex 1) 

 

9. Conclusion 

9.1. Given the serious adverse events and deaths already reported in the 
short period that MT-45 has been available in Europe – and given 
knowledge of the abuse potential characteristics of other potent opioid 
drugs, the ACMD believes that MT-45 should be subject to control in the 
UK. 

 

10. Recommendation  

10.1. The ACMD recommends that 1-cyclohexyl-4-(1,2-
diphenylethyl)piperazine (MT-45) be controlled as a Class A compound 
under the Misuse of Drugs Act 1971 and scheduled as Schedule 1 of the 
Misuse of Drugs Regulations 2001 (as amended). 
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Annex 1 – EMCDDA Risk Assessment of MT-45 
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