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A. General information 

Recent seized sample in Belgium 

Substance: 4-chloromethamphetamine  
Date of collection: July 2015  
Date of analysis: August 2015 
Product type: tablet 
Colour: Yellow/brown 
Region: Antwerpen 

Type  
Psychotropic substances 

Group  
Phenethylamines 

Name  
4-chloromethamphetamine 

Nature of substance  
4-Chloromethamphetamine (CMA) is a stimulant derivative of amphetamine, that was 
investigated in the past as an antidepressant. Compared to methamphetamine, 
noradreneric effects are less pronounced, and CMA demonstrates considerable 
influence on serotonin neurotransmission. It has also been established that CMA is a 
serotonergic neurotoxin. 

It is metabolized in vivo to 4-chloro-amphetamine, which is also a known neurotoxic 
compound. 

Other names  
4-CMA; p-CMA; CMA 

B. Alerts 

Alerts 
Belgium, September 2015 

The BEWSD was informed by Eurofins NV about the analysis of an ecstasy tablet 
containing chloromethamphetamine. After extensive further analysis (a.o. NMR was 
necessary), the substance was positively identified as 4-chloromethamphetamine. 

The tablet was a brown/yellow rectangle, with imprint/logo “Durex” (photos available 
further in this document). Tablet characteristics: 430mg weight, dimensions 12.5 x 
8.4mm, thickness 3.8mm. 

Reports to EMCDDA  
No reports, this is the first time this substance is reported. 



CMA was found to be a potent and long-lasting depleter of brain serotonin. It has 
been compared to methamphetamine in normal subjects, and was evaluated clinically 
as an antidepressant(Kits and van Praag 365-73;van Praag et al. 66-76;van et al. 313-
15).  
Typical dosages used were 60-90mg daily, divided into three doses. No major 
physiological side effects were noted.  
Later, it was discovered that CMA was a neurotoxic substance, specifically acting at 
the serotonergic neurotransmission system(Sanders-Bush, Bushing, and Sulser 33-41). 
Hence, clinical research in humans was halted. 

C. Pictures 

D. Clinical information  

Usage 

Subjective effects in man:  
Very little information regarding this substance is available. 

In the absence of empirical experimental clinical evidence, prof. David Nichols 
would predict 4-chloromethamphetamine to be a stimulant/hyperthermic 
agent with a  psychopharmacology similar to MDMA, but more potent, and 
also more neurotoxic. CMA might have a longer duration of action compared to 
MDMA (which lasts 4-5 hours), because it is less susceptible to metabolism.  
Acute toxicity of this compound (hyperthermia, dehydration, etc. )  w a s  t h e  
f i r s t  concern of dr. Nichols(Nichols 1-3). 

The (desired) effects of amphetamines and MDMA have been well described in 
literature. Psychoactive effects of CMA and 4-CA were evaluated in humans while 
researching both compounds as antidepressants. In the dosages used (80-90mg daily, 
in 3 doses), no significant acute psychoactivity was noticed; side effects were also 
low, although an effect on sleep and nausea was mentioned(van Praag et al. 66-76). 

Summarizing the receptor actions of CMA, we estimate that clinical effects of CMA 
will be a combined result of motor activating effects mediated by NA potentiation, 
and mood-improving effects caused largely by 5-HT potentiation. In practice, these 
include the typical amphetamine effects (e.g. increased energy and stimulation, 
euphoria), and feelings of wellbeing and possibly empathogenic effects comparable to 
those of MDMA, attributable to the serotonergic properties of CMA(van Praag et al. 
66-76). Based on rodent data, it is believed that CMA will be more potent than 
MDMA and will likely have a longer duration of action, with a psychopharmacology 
that would be similar to MDMA(Nichols 1-3).  



Of course effects will be dose-dependent. More information is available in the section 
“Dosage”. 

Dosage:  
Regarding potency in humans, very few data, if any, are available. However, data for 
the N-demethylated derivative 4-CA do exist. For example, Johnson et al found in a 
MDMA-trained rat drug discrimination study that the ED50 of 4-CA was 0.17 mg/kg, 
whereas the ED50 of MDMA was 0.78 mg/kg(Johnson et al. 1-10). Thus, from these 
in vivo rat data, one might expect 4-CA to have about four times the potency of 
MDMA. 

Also, in a study performed in 1995 it was demonstrated that 4-CA is a more potent 5-
HT uptake inhibitor than amphetamine or 4-fluoroamphetamine, although less potent 
at dopamine and norepinephrine reuptake sites(Marona-Lewicka et al. 105-13).  
The N-methyl derivative of 4-CA, CMA, will be more lipophilic and hence, more 
likely to penetrate the blood-brain barrier and potentially more potent in vivo than 4-
CA itself(Nichols 1-3).  

Table 3. Potencies of halogenated amphetamines at different neurotransmitter 
systems. Adapted from (Marona-Lewicka et al. 105-13). 

Dosages used in lab animals were 1-2mg/kg. Human clinical dosages of CMA used 
during the research as an antidepressant in the 1970’s amounted to 80mg daily 
(divided into three doses), comparable to what was found in the CMA tablet in 
Belgium(van Praag et al. 145-60). 

It is important to realize that the dosage used in clinical studies (~80mg daily) was 
administered divided into 3 doses. So each dose consisted of 25-30mg of CMA. No 
studies were found where higher dosages were administered to humans. 

Health risks 
A thorough discussion is outside of the scope of this document.  
However, it is clear that the health risks for this substance include an acute, and a later 
“stadium”. 



Acute health risks are comparable to those observed with MDMA, PMMA and 4-MA, 
and are mainly due to serotonin release, combined with stimulation. Severe 
hyperthermia is a possibility, possibly resulting from an induced serotonin syndrome. 

On top of these acute effects, there is the demonstrated neurotoxicity of CMA, which 
results in permant brain damage from destruction of serotonergic neurons. At the 
moment, it is unknown what clinical results will be observed due to the neurotoxicity 
of this compound in humans. Long-term damage could, for example, include chronic 
depression. Time of manifestation of these symptoms is unknown. 
Treatment of overdoses is symptomatic. 

E. Legal status 

Uncontrolled 

F. Chemistry  
Systematic chemical name  

[1‐(4‐chlorophenyl)propan‐2‐yl](methyl)amine; 4-chloro-N,α-dimethyl-benzeneethanamine

Other chemical names and variants  
4-chloromethamphetamine, p-CMA, 4-CMA, CMA

Chemical Abstracts Service (CAS) registry number
1199-85-5 (base); 30572-91-9 (HCl salt)

Molecular information  
Molecular structure: 

Molecular formula: C10H14ClN 

Molecular weight: 183.68 

Exact mass: 183.0814772 

Identification and analytical profile can be found at the end of this document. 
Analytical spectra were kindly provided by the University of Ghent (prof. dr. Van 
Calenbergh) and Eurofins Forensics Brugge (dr. apr. Cordonnier). 
The Belgian EWS alert is presented here (in Dutch and French).



The Belgian EWS alert that was send to the professional sector and general population can be 
found below (only in Dutch and French).

NL 
Geachte collega's

Het Belgisch Early Warning System Drugs op het Wetenschappelijk Instituut 
Volksgezondheid (WIV-ISP) werd op de hoogte gebracht van de ontdekking van de nieuwe 
psychoactieve substantie 4-chloromethamphetamine (CMA).
Deze stof werd eind juli aangetroffen in een ecstasy-tablet, in de regio Antwerpen.
 
CMA is een derivaat van methamfetamine waarover zeer weinig bekend is. Het is de eerste 
maal ooit dat deze stof wordt aangetroffen, op dit ogenblik is deze stof nog legaal. 
Oorspronkelijk werd CMA onderzocht als antidepressivum, maar na ontdekking van de 
neurotoxische eigenschappen werd dit onderzoek stopgezet. 
De stof is bijzonder toxisch en veroorzaakt blijvende schade aan het serotonerge 
neurotransmittersysteem. 
Daarnaast is ze ook acuut gevaarlijk: zeker in combinatie met bv. MDMA bestaat een risico 
op een serotonine syndroom en extreme hyperthermie, met mogelijk de dood tot gevolg. 
Tot op heden werden geen intoxicaties of overlijdens gemeld gerelateerd aan CMA. 
 
CMA werd in ons land aangetroffen in een rechthoekige gele tablet met logo “Durex”.
 
Het BEWSD volgt de situatie van nabij op, en zal u op de hoogte brengen van nieuwe 
ontwikkelingen.
 
FR
 
Chers collègues, 
 
Le Belgian Early Warning System Drugs, de l’Institut Scientifique de Santé Publique (WIV-
ISP), a été informé de la présence de la nouvelle substance psychoactive 4-
chloromethamphétamine (CMA).
Cette substance a été découverte fin juillet dans une tablette d’ecstasy dans la région d’Anvers.
 
Le CMA est un dérivé de la méthamphétamine pour lequel il existe peu d’information. C’est 
la toute première fois que cette substance est rapportée. Actuellement cette substance est 
légale.
A départ, le CMA a été étudié pour ses propriétés antidépresseur, mais après la découverte de 
propriétés neurotoxiques, les recherches ont été stoppées. 
La substance est extrêmement toxique et cause des dommages durables au système 
neurotransmetteur de sérotonine. 
De plus il est également dangereux de manière immédiate : certainement en combinaison 
avec par exemple la MDMA il existe un risque d’un syndrome sérotoninergique et d’une 
hyperthermie extrême avec la possibilité de conséquences létales.
Jusqu’à présent il n’y a eu aucune intoxication ou décès liés au CMA qui ont été rapportés.
 
Le CMA a été découvert chez nous sous la forme d’une tablette rectangulaire avec le logo « 
Durex ».
 
Actuellement la tablette “Durex” est la seule tablette connue contenant du CMA. Il ne peut 
pas être exclu que du CMA soit également présent dans d’autres tablettes d’ecstasy. 

 
 
 



Caractéristiques de la tablette :
Longueur : 12,5mm
Largeur: 8,4mm
Epaisseur: 4,3mm
Poids: 430mg
Forme: Rectangulaire
Couleur: Jaune
Logo: Durex
Ceci ne peut être établit qu’après une analyse de laboratoire. En Belgique il est possible de faire usage du 
service de testage de pilules de Modus Vivendi.
 
Le BEWSD suit la situation de près et vous tiendra informés lorsque de nouvelles informations seront 
disponibles.
 
Cordialement,
 
Peter
Dr. Apr. Peter Blanckaert
Coordinator Belgian Early Warning System on Drugs
DO Public Health&Surveillance, Drugs Program (BMCDDA)
Juliette Wytsmanstraat 14 | 1050 Brussels
T + 32 2 642 54 08 | F + 32 2 642 54 10
E-mail: peter.blanckaert@wiv-isp.be
Skype: wiv-isp.peter.blanckaert
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Wetenschappelijk Instituut Volksgezondheid
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Information: BEWSD Alert levels
 
The BEWSD has decided to distinguish its alert messages depending on the severity of the reported 
information. 
The following 4 alert levels are used, and will always be indicated between brackets ([]) in the subject line of 
the alert message.
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