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Technical report on
1-cyclohexyl-4-(1,2-diphenylethyl)piperazine (MT-45)

Prepared by: Dr Istvan Ujvary, Budapest, Hungary
EMCDDA contract: CC.14. SAT.008
Date: 15 September 2014

Annex 1 to the risk assessment report of a new psychoactive substance; 1-cyclohexyl-d-(1,2-
diphenylethyl)piperazine (MT-45)

This Technical Report was preparad under EMCODA contract, Given the lime frame stipulaied in the Council
Decigion, it has nol been formally edited by the EMCDDA. As a result, whie the scientific date presented has been
viarified feo the axternt possible, miner changes may be infroduced al & later date when the repar & officlally
published. The EMCDDA may nol bé heid responsible for the use of the mfarmabion confained herain withoul prior
consulaltion, The msk assessment report on 1-cycichexyl-4-(1, 2-diphamylethyllpiperazing (MT-45), to which this
report is annaxed was produced by the Scienlific Committes of the EMCDDA and shall be regarded as the
authartative dacument
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Summary

MT-45 is an NN -disubstituted piperazine having a cyclohexane ring attached to one of the
nitrogen atoms of the piperazine ring and a 1,2-diphenylethyl moiety attached to the other
nitrogen atom. MT-45 was invented by the Japanese company Dainippen Pharmaceutical Ceo.,
Ltd. in the early 1570s. The analgesic properties of MT-45 wera studied in preclinical trials in
the 1970s and the 1980s, but the drug was not developed inte a medicing. MT-45 has no
current known legitimate industrial, agrochemical, cosmetic, human or veterinary medical use.

MT-45 has appeared recently on the illicit drug market typically as a white powder. It is offered
on the Internet. It was first detected ('} in a seizure by customs in Sweden in October 2013
with formal notification to the European Union Early warning system in December 2013, MT-45
has also been detected in Germany and Belgium. Most of the sezures have been reported by
Sweden; the largest seizure (250 g) was reported by Germany.

According to experience reports posted on the Internet MT-45 appears to have been available
since 2012. It is advertised for sale on its own as a ‘research chemical’ or a 'legal opioid’ in
amounts ranging from gram to kilogram quantities,

Due to the lack of co-ordinated national or European population surveys related to MT-45,
there is no information on the prevalence of use of MT-45.

From information available from self-reports posted on Intarnet forums, many of the users of
MT-45 appear to be only experimenting with this new substance. Routes of administration are
oral, nasal, intravenous or intramuscular injection; inhalation of the vapours of the free amine
has alse been mentioned. Typical single oral or nasal deses range from 30 to 75 mg.

The pharmacolegy, with special emphasis on analgesic effects, of racemic MT-45 as well as
the individual (S) and (R) enantiomers has been studied in several animal models. Studies with
opioid receptor preparations have also been carried out, Racemic MT-45 and its (5) isomer
appear to be merphine-like opicid analgesics with the dextrorotatory (S isomer being more
potent than morphine in most rodent assays regardless of the route of administration. One
receptor study has revealed that (5)-MT-45 is an opioid receptor agonist with selectivity
towards the § and x opioid peptide (DOP and KOP, respectively) receptor types, with affinities
comparable to or higher than those of morphine. It appears that the high analgesic activity of
the racemic mixture is due to synergistic interactions of the individual sterecisomers. It is also
conceivable that some of the metabolites contribute to analgesic activity in wivo of MT-45,
though the metabolism of MT-45 is not known.

l_tj Detections’ |s an all-encompassing term and may include seizures andior colected and/or biclogical samples. Selure
means a substance available (seized) through law enforcement acthities (police, customs, border guands, ete.)
Collected sarmples are those that are aclively collected by drug monaning systems (such as test purchases) for
monilonng and research purposes. Biological shmples ane those from human body fulds (urine, blood, el ) andior ather
specimens (lisaues, hair, ebc.)
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The levorotatory (R) isomer of MT-45 has been shown to induce learning and memory
impairment in mice that is associated with its antagonism at sigma receptors.

There are no clinical studies on the subjective effects of MT-45 in humans. According to self-
reports available on Internet forums, the effects of MT-45 resemble those of opioids.

Information on the dependence hability of MT-45 is imited. Studies involving rodent models
indicate that MT-45 can substitute for morphine; withdrawal symptoms could also be induced.

The acute toxicity of MT-45 upon oral and intravenous administration to rodents is higher than
that of morphine, Typical opicid type adverse effects, including respiratory depression and
constipation, were noted in rodent studies.

Eighteen non-fatal intoxications were reported from one Member State, Sweden; twelve of
these were analytically confirmed. In life-threatening intoxications the opioid receptor
antagonist naloxone was valuable in reversing overdose symptoms.

Twenty-eight deaths associated with analytically confirmed MT-45 have been reported. All
occurred in Sweden between November 2013 and July 2014, In all but four of these cases
forensic analysis detected other psychoactive substances, including alcohol, prescription
medicines andfor new psychoactive substances. In eight cases, MT-45 intoxication was
declared to be the cause of death. In one case, MT-45 was detected in an accidental fatality.

In conclusion, MT-45, first described in the scientific literature in 1975, i1s a recenlly emerged
synthetic opicid analgesic with a novel chemical structure. The powder products currently sold
are presumed to be racemic mixtures of the hydrochloride salts of (8) and (R) sterecisomers of
MT-45. The pharmacolegical properties of MT-45, including dependence liability and toxicity,
are similar to morphine. Currently, the substance appears to have a limited use in EU Member
States, Norway and Turkey. Between October 2013 and July 2014, MT-45 was seized in two
Member States, Sweden and Germany; it was also detected in a single sample in Belgium.
Fatal and non-fatal intoxications, occurring within a period of six months, have been reported
from a single EU member state, Sweden. Between Movernber 2013 and April 2014, MT-45 has
been detected in number of non-fatal poisonings, in the life-threatening cases the opicid
receptor antagonist naloxone proved to be a useful antidote. There have been allogether 28
deaths where MT-45 was detected in biclogical fluids and in four of these cases MT-45 was
the sole drug present. Furthermore MT-45 was declared to be the cause of the death in eight
of the fatalities.
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Section A. Physical, chemical, pharmaceutical and pharmacological
information

A1. Physical, chemical and pharmaceutical information

A1.1. Physical and chemical description (including methods of synthesis, precursors,
impurities if known — type and level)

Chemical description and names

MT-45 is an NN -disubstituted piperazine compound, having a cyclohexane ring attached to
one of the nitrogen atoms of the piperazine ring and a 1,2-diphenylathyl moiety attached to the
other nitrogen atom (Figure 1).

Figure 1, The molecutar structure, formula and weight of MT-45, Asterisk indicates chiral centre

Molecular formula: CyyH,y M,

I/’\ N Molecular weights: 348 52 (base), 421 45 (2 x HCI salt)
N

MT-45 is a structurally unique synthetic analgesic developed by the Japanese company
Dainippon Pharmaceutical Co., Ltd., in the early 1970s while searching for analogues of the
tricyclic tranguilizer-antipsychotic perathiepine (%) and of the structurally related analgesic
lefetamine (*) (Umemocto et al., 1972; Natsuka et al., 1975; Nishimura et al., 1976; see also
Heri and Fujimura, 1975). The pharmacoloegical properties of MT-45 were studied by industrial
and academic laboratories in the 1870s and 1980s in animals and in wifre; it would appear that
it has not been studied in humans. These experiments revealed that the pharmacology,
including analgesic activity, of MT-45 is complex and may involve not only opicid receptors but
alkso non-opioid targets, which have not been fully characterised (Section A2). The
development of the compound was apparently abandoned for unknown reason.

The systematic (International Union of Pure and Appled Chemistry, IUPAC) name of MT-45:

1-cyclohexyl-4-(1, 2-diphenylethyl)piperazine

) 1-{ 13, 11- Ditrpdrodibenpal b fiheepin- 10-yi} 4-methyipiperanne

i" Lefetamine, thad s (12)-N A dimethyl- 1 2-dphenyethanamine, i controlled under the UN 1971 Convention on
Paycholropic Subsdances as o Schedube IV substance. It is also caled (=k5PA
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Other names, acronyms or synonyms reported:  MT-45 (%); I-C8 (*); IC-6: CDEP;
NSC299236 (%).

One Member State (Belgium) reported that the street name “‘wow’ has been used in reference
to a combination of MT-45 with a synthetic cathinone analogue methylone ().

MT-45 is a chiral molecule with one asymmetry centre thus two enantiomers exist. The pure
isomers may be obtained by resclution of the racemic mixture obtained by synthesis. The
optical rotation ([a)*p values) determined for the dihydrochloride salts of (R)-(=) and (S)-(+)
isomers are -56.0 (c 1.0, methanol) and +56.3 (¢ 2.0, methanol), respectively (Natsuka et al.,
1575). There is no information on the isomeric composition of the samples seized in the EU
reflecting, in part, the fact that sterecchemical analysis is not routinely undertaken in forensic
laboratories. Of note in this respect is that no optical rotation was cbserved for MT-45 isclated
from a collected sample of a colourless 'liquid aroma’ drug product purchased in Japan in early
2013 indicating that the product contained the racemic mixture (Uchiyama et al., 2014).

The Chemical Abstract Service Registry Numbers (CAS RNs) for MT-45 (%)
52694-55-0 racemic free base
57314-55-3  dihydrochloride (2 x HCI) salt
S7377-70-5 (R)-isomer
57426-38-7  (R)-isomer dihydrochloride salt
52604-52-7  (S)-isomer

52694-54-9 (S)-isomer dihydrochloride salt

The REACH registered substances database hosted by the European Chemicals Agency
{ECHA) (%) was searched using the CAS registry numbers listed above and also 41537-67-1.
The search retumed no results,

Identification and analytical profile

Analysis of MT-45 using gas chromatography (GC) or liquid chromategraphy (LC) coupled with

y] 11 has not bean possible o ascertain the ongn of the commonly used name MT-45

Iy In this acronym used in the scentific and patent [terature the Roman numeral ‘T relers to structural "Geoup | shudied
while ‘CE indicates the "sit-membered cyclobexane’ ning.
O The "MSC number” is 8 Cancer Chemotherapy National Service Center assgned number from the Natienal Cancer

Institute of the Uniled States of Amernca

i 2-Methrylaming-1.[3 d-methylenediowyphenylpropan-1-one or 1-(1 3-benzodiom|-5.y0)-2-{me ylamino jpropan-2-one

! The CAS RNs were obtained by an exact but not sterscdefined siructural search in the SciFinder® database (CAS,
Amencan Chemical Society). Many suppliers and inlernet databases, including PubChem, ChemSpider and Wikipedia,
pive a CAS RN of '91537-67-1" for MT-45 but this dentifer s no lonper used by CAS for regisiration purposes,

i) hit:fiecha eurnpa euinformation-on-chemicaly
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Technical report on
1-cyciohexyl-4-(1,2-diphenylethyl)piperazine (MT-45)

Prepared by: Dr Istvin Upvdry, Budapest, Hungary
EMCDDA contract: CC. 14 SAT 006
Date: 15 Septomber 2014

Annex 1 to the risk assessment repon of a new psychoactive substance: 1-cyclohexyl-d-(1,2-
diphenylethyl)piperazine (MT-45)

Tres Tachmcal Rlopor was prepared under SMCDOA contract. Grvan the tme frame sipulsied o the Council
Docgon. £ has nof beer formaly sdifed by the EMCODA. As o resut. wiie the soantahe dafs presonded hag besn
VT ko the evionl possdie, minee changes may e mtroduced af & later date wiwn e repart & offcaaly
pubiafed The EMCDDA may nof be hald responsibly for the use of the mionrmabion condamed haredy withow! poor
consutation Thi mik assssamant repart on T-cpciohgryd. 41, 2-diphamyelhpiperarme (M T-45), 1o wheoh the
rport i anneTad was procduced by i Soendific Commidtes of the EMCDDA snd shalf be regarced a3 the
audbontalive dosurmant
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Methods and chemical precursors used for the manufacture of MT-45

There is no information regarding the manufacturing sites, the precursors or the synthetic
methods used for MT-45 detected within the European Union. Furthermore, suppliers that
advertise MT-45 might not necessarily be the manufacturers of the chemical,

The patent and scientific literature describes two methods for the synthesis of MT-45 and
closely related analogues (Matsuka et al., 1975; Nishimura et al., 1978). One of the routes is
depicted in Figure 2: the key precursor is the commercially available racemic 1,2-diphenyl-
ethylamine, which is readily converted to MT-45 by nng-forming alkylation with N N-bis(2-
chloroethyl)cyclohexanamine (™), which is prepared from the diethanolamine derivative of
cyclohexane (Wilson and Tishler, 1951). Alternatively, MT-45 can be prepared by alkylating
cyclohexylamine with N N-bis{2-chloroethyl)-1,2-diphenylethanamine (%) obtained by a multi-
step process involving Grgnard reaction (Goodson and Christopher, 1950), Mote that these
syntheses afford a 1:1 mixture of the (5) and (R) enantiomers each possessing distinct
biclogical aclivities (Section AZ). The pure enantiomers used in pharmacological studies were
obtained by optical resolution of the racemic mixture (Natsuka et al., 1975).

Figure 2. The synthesis of MT-45 according to Matsuka et al. (1975).

MH
5 (\N’O MaHCO, (\
i (I DMF heating

o]

The syntheses of MT-45 mentioned above use readily available starting matenals and require
conventional laboratory equipment. No special chemical expertise is needed for the production
of the substance. However, familiarity with special precautions that should be taken during
handling the ‘nitrogen mustard’ intermediate products is a requirement,

™ The blister-producing bis(2-chioroethyllamine derrvatives (nirogen mustards) should be considered to be dangerous
[eyietanic) substances due Lo their toalkylsting propatios.

ki | See provious foolnole an the toxicty of nitrogen mustards.
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Other synthetic methods are also feasible and have, in fact, been used for the synthesis of
related 1,2-diphenylethylamines (see, for example, Yamakawa, 1960). One of such routes
relies on the reaction of a benzyl Grignard reagent and an a-piperazino-benzonitrile, which can
be obtained from benzaldehyde, an alkali metal cyanide and the appropriate piperazine
{Strecker synthesis) ("*). A similar, cyanide-free synthotic procedure that uses benzaldehyde, a
benzyl Grignard reagent and an appropriately substituted piperazine as precursors may also
be applicable (Fray et al., 2006).

Typical impurities encountered in seized samples

There is currently ne information available on impurities arising from the synthesis of MT-45 in
the seized and collected samples obtained from the drug market (Section C). For seizures
reported to the EMCDDA and Europol, the ingredient content has usually not been quantified.

Of the 28 seizures made in Sweden, one powder contained a synthetic cathinone (a-PBP ('%),
while another one contained an arylethylamine stimulant (6-APDB ('")). A white powdery
sample detected in Belgium contained MT-45 and methylone. A ‘light brown, chunky
substance’ seized in Germany contained MT-45, heroin base, caffeine, paracetamol and
sorbitol. In two plant materials seized in Sweden, MT-45 was detected in the presence of the
synthetic cannabinoid receptor agonist AB-FUBINACA {"j in one case and APINACA (AKB-
48) {‘“} in the second case. For details on seized and collected samples, see Section C.

During forensic analysis of a range of products purchased in Japan between January and
March 2013, MT-45 was found along with other new psychoactive substances in an herbal
mixture, in a fragrance powder’ and in two ‘liquid aroma’ forrmulations (Uchiyama et al., 2014).

A1.2. Physicalfpharmaceutical form

A structured search conducted by the EMCDDA of Internet suppliars and retailers selling MT-
45 (Section 3.4.2) found that, where specified, the substance is offered as the dihydrochloride
salt form; in most cases the form offered was not specified. Self-reported experiences on user
websites mention the use of the dihydrochloride salt (Bluelight, 2014a; Flashback, 2014;
Shroomery, 2014).

Infermation provided from seizures and a collected sample reported by the Member States has
usually noted the presence of MT-45 in powder form. Whether the MT-45 was the free amine
or a salt has not been reported. Since no systematic analysis has been done, it is not known

™ This type of @ restion had gensral applicability fof the synthess of phentytlidne and relaled drogs, Aol cyanides,
Firweved, are hlw}l P OncUS substances and thesr manufacture, rade and ute require anedanl Pl
| 1-Pheny- 2-(pryrrolidine1 -y ibutan-1-one

|:":| B 2-Arninapeopyl)- 2. 3-dihvpdrobenzofuran o 1-(2 J-dihydre- 1-benzofuran-6-ylpropan-2-amine
™ A 1-Amina-3-methyl- 1-ccobutan-2-yi)-1-{4-fucrcbenzyl |- 1H-indazole- 3-carboxarmide

"™ R -Adamantyl) 1-pentyl- 1H-ndazole-3-carboxamide of 1-penby-N-ftricyciof3.3.1.1" Jdee-1 i1 H-inda zole-3-
carboarmide
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that the substance traded under the name ‘MT-45" is the free amine or its (dijhydrochloride
salt. In one instance it was detected in a seized sample of brown heroin base. MT-45 has also
been detected in samples of plant material in the presence of synthetic cannabinoid
substances. In two non-fatal intoxications reported by Sweden the physical form used by the
patients included a tablet in one case and a capsule in the other.

A detailed description of MT-45 seizures and collected samples that have been encountered
can be found in Table 4 (Section C).

A1.3. Route of administration and dosage

Information provided by the Member States and obtained from user websites suggests that the
route of administration for MT-45 include nasal insufflation (‘snorting’), oral intake (tablets,
capsules or ‘bombing’), smoking, as well as intravenous and intramuscular injection, and rectal
administration (see also Section D1.2 and Tables 8 and 7). Self-reported doses in non-fatal
intoxications relating to MT-45 use wera 100 mg for oral and 60 mg for nasal intake (Helander
et al., 2014). Information from several user websites indicates that a range of doses may be
used: single oral doses typically ranged from 25 mg to 75 mg with re-dosing reported; doses
for nasal insufflation included 15-30 mg (this route of administration was noted by several
users to cause painful irritation). One user reported inhaling the vapours of MT-45 base made
from 50 mg of the salt; the same user reported rectal administration of "80 mg of MT-45 salt as
the solution’ (Bluehight, 2014a). Single acute oral doses as high as ‘215 mg" and repeated
dosages totalling 500 mg over the course of 12 hours have also been reported by other users.
For further details, see Seclion D1.2 (see also Bluelight, 2014a; Flashback, 2014; Shroomery,
2014).

In non-fatal intoxications associated with MT-45 use other psychoactive substances have also
been detected in biological samples (Helander et al., 2014; for details, see Section D1.2.2). In
several of the deaths reported by Sweden forensic analysis of biological samples detected MT-
45 in conjunction with other new psychoactive substances, medicines and/or controfled drugs
{details provided in Section D1.2.3 and Table 8). Information from user websites also suggests
that MT-45 may be used on its own as well as in combination with other drugs (Bluelight,
2014a).

A2. Pharmacology, including pharmacodynamics and pharmacokinetics

FPharmacokinefics

There are no data available from animal studies in the literature on the pharmacokinetics of
MT-45. Likewise, there are no data on the metabolic fate of MT-45 in humans.

It is of note that a recent study on the metabolism in the rat of structurally related 1,2-diphenyl-
ethylamines identified aromatic ring hydroxylation as one of the initial metabolic steps (Wink et
al., 2014). Similar phenolic denvatives could be formed from MT-45 as well, and such
compounds have been prepared and shown to be bicactive (Matsuka et al., 1978, Nakamura et
al., 1980; Mozaki et al., 1989; Kobayashi, 1991) and may contribute to the overall pharmaco-
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toxicological profile of MT-45 in vivo. (see also subsection on Pharmacodynamics below).

In the absence of studies examining the pharmacokinetics of MT-45 in humans, user reponts
available on the Internet are the only scurce of information relating to the time course of the
effects of MT-45, According to these self-reports, the psychoactive effects of MT-45 become
apparent at about 15 min after nasal intake of 30 mg, or at about 60 min after oral intake of
single doses in the range of 45-70 mg; at these dosages the effects of MT-45 subside after 2
hours; by re-dosing, which is frequently reported, the effects may be extended for over 8 hours
(Bluelight, 2014a). For examples of user reports, see Section D1.2.1,

Pharmacodynamics

The unusual pharmacolegical properties of compounds centaining the 1,2-diphenylethylamine
core have been studied since 1940 (see, for example, Dodds et al., 1945). The structurally
simple lefetamine, also known as (—)-SPA, is an obsolete — and internationally contralled —
analgesic with some stimulant properties investigated in Japan in the early 1960s and with
limited medical use in Italy (Santenal) (see Janir et al., 1989), alse contains this structural
core. From a historical point of view, the development of MT-45 was based on structural
analogies to the experimental antipsychotic perathiepine and the analgesic-stimulant
lefetamine. Interestingly, four substances related to MT-45 have recently emarged in the EU as
‘new psychoactive substances': diphenidine (%), methoxphenidine ('), NEDPA () and
NPDPA () also contain the 1,2-diphenylethylamine moiety. The pharmacology of the former
two is, however, different: their anesthetic and 'dissociative’ effects are similar to ketamine and
are due to their noncompetitive antagonism at the NMDA (N-methyl-D-aspartate) receptor
complex (Berger et al., 2008; Wallach et al., 2014).

During a research programme starting in the early 1970s and spanning two decades, scientists
at Dainippon Pharmaceutical Company prepared and investigated over 100 N-(1,2-diphenyl-
ethyl)piperazine derivatives (Umemoto et al, 1972; Natsuka et al., 1975, 1978, 1987, 1999).
Amaong the first series of compounds, MT-45 stood out as a promising analgesic agent
comparable to morphine (Natsuka et al., 1975).

The analgesic activity of racemic MT-45 as well as the individual (5)- and (R)-MT-45 stereo-
isomers were compared to morphine and lefetamine and used methods according to the
standards of the day with rodents as exparimental animals. Specifically, thermal pain was
induced by heat light radiation anto the tail of the animal (D'Amaur-Smith or tail-flick method),
mechanical pain was induced by pressing the tail of the animal (modified Haffner test),
chemical pain was induced by administering phenylquinone or acetic acid intrapertoneally to
the animal (writhing method), while electrical pain was induced by applying electrical stimuli by

3 1-{1.2-diphen ylethyl piperidine

" 14| 14 2-methaxyphenyd - 2-phemyletiyijpiperiding
i A-elhyt-1,2-dipgherylettylamine

™ Neisopropyi-1. 2-diphenylethylaming
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subcutaneous electrodes inserted in the base of the tail of the animal. The analgesic activity of
the compounds is expressed as weight-based EDs; values (**) calculated from dose-response
curves (for details, see Nakamura and Shimizu, 1976). The results are summarised in Table 1,

Table 1. Analgesic activity (ED-; values in mg/kg) of morphine hydrochlonde and MT-45 and its
sterecisomers, all as dihydrochlorides, and lefetamine hydrochloride upon subcutaneouws (5.c.) or oral
administration (male animals; n = 18-54) (Natsuka et al., 1975; Nakamura and Shimizu, 1978, Imai,
1982) (7). Key: a: phenylquinone-induced pain (Matsuka et al,, 1975; Nakamura and Shimizu, 1976); b:
acelic acid-induced pain (Kobayashi, 1991},

Prug Mice Rats
Thermal Mechanical Electrical Chemical Tharmal  Mechanical
marphing  $.c. 239 2.41 1.22 0.58" 3179 147
5.C. 047"
oral 29.4 15.4 7.70 4.20° 41.0 v dn]
rac. MT-45s.¢. 3.09 215 1.54 224" 6.62 0.73
5.C 064"
oral 209 11.9 0.8 125 29.5 36.4
(S)-MT-45 s.¢. 1.92 1.08 0.91 1.97° 539 0.73
sc, 0.40"
oral 20.9 5.51 14.8 106 no data 26.0
(RF-MT-45s5.¢c. 50.7 274 38.3 36.0 275 45.0
s, 1.0°
oral  nodata no data £1.0 733" no data no data
lefetaming s.¢. 46.6 19.4 1749 3.86" 36.9 42.0
5.C. 6.0°
aral =240 Ga6 =100 2.3 =240 >240

As can be seen in Table 1, the analgesic activity of racemic MT-45 was comparable to
morphine against all noxious stimuli except, perhaps, against chemically induced pain.
Comparing the EDs values shown in Table 1, it is also evident that the analgesic activity of
MT-45 resides in the dextrorotatory (S) isomer. For example, the respective subculanecus
ED.; values of (5)- and (R)-MT-45 are 1,92 and 50,7 mg/kg in the mouse thermal pain test,

™ EDhe. of median affective dose, is the dosé causing S0% of the maximum of an arbstrary bul well defined efect for the
maasured biological efect of interest

Thermal pain was induced by heat light radation onto the tail of the animal (D¥Amour-Smith or tad-flck mefhed),
machanical pain was induced by pressing the tal of the animal (modified Haffnar test), chemical pain was induced by
sdmineslering phenylquinone or acibc acid ntraperitonealy to the ansmal (writhing method), while electncal pain wvas
induced by applying elecincal stimuli by subtulaneous elecirodes inserled in the base of the tad of the armal
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Because of its higher molecular mass (*®), racemic MT-45 is somewhat more active than
marphine on a molar basis in some of the assays,

It is notable that upon subcutaneous injection the analgesic activity of the (5) enantiomer of
MT-45, evan on weight-based terms, is higher than that of marphine in most animal tests.
Upon oral administration, however, marphine appears to be more active in some of the assays
shown in Table 1.

Lefetamine was less active than MT-45 as an analgesic in all tests in both rodent species.

The relationship between the analgesic activity in the mouse and the opioid receptor binding in
vitro using rat brain homogenate preparations was studied for MT-45 and its individual
enantiomers; morphine and lefetamine were used as comparative standards (Fujimura et al,,
1978, Imai, 1982; Nozaki et al., 1983; see alse Nozaki et al., 1989). Te evaluate the effect of
the substances on peripheral opicid receptors, inhibition of electrically induced contractions of
the longitudinal muscle of guinea-pig isolated ileum (7') was also determined. Receptor
affinities of the test compounds were characterised by estimating the binding inhibition (1Css
values (™)) of the specific radioligand to the receptor preparation. The radioligands used were:
[PHlnaloxone (preference to MOP receptors), [*H)dihydromorphine {preference to MOP
receptors), DADLE {["‘H]{D-Naz.i} L&l.rb]nnkuphalin; DOP receptor specific), and EKC ([’Hiu«th}l‘l-
ketocyclazocine; KOP receptor specific). The results are shown in Tables 2 and 3 {"‘).

A comparison of the in vive analgesic activity data shown in Table 2 indicates that the
racemate and the (S)-isomer of MT-45 are more potent than morphine. The (R)-isomer is less
active than morphine though its analgesic effect is comparable to that of lefetamine. In the
isolated guinea pig ileum assay in situ, the (5)-isomer of MT-45 displayed high activity
although it was still 2.6-fold less active than morphine in inhibiting electrically induced
contractions in this experimental setup. Similar to morphine, MT-45 and both its isomers
displayed strong antinociception when injected directly into the brain (i.e., by the
intracerebroventricular route), thus a central mode of analgesic action is evident.

Table 2. Analgesic activity in mice and inhibition of electrically induced contraction of guinea pig lleum
preparation by MT-45 and its sterecisomers, all as dilwdrochlondes, merphine hydrochlionde and
lefetamine hydrochionde (Fujimura et al, 1978; Imai, 1982, Mozaki et al, 1983). Abbreviations: 8.c.:
subcutaneous injection, ic.v.. intracerebroventnicular injection

™ Because of its higher molecular weight, MT-45 (348 54 for the free base and 421 45 for he dibydrochlonde sall) is more
active than morphine (385 34 for the free base and 321.80 for the hydrochioride salt) in some assays when using molar
EQw values inslead of the weight-based valuwes given in Talble 1. For example, the respective malar EDs values for sul-
culanecusty administered morphine and racemdc MT-45 are 7.4 and 7.3 prnolhg thesrnal (ail-fick) test, 7.5 and 5.1
wmallg in the mechanical (Hafner) lest, and 1.8 and 5.3 wmolkg i the chemical (writhing) test in the mouse

) The guinga-pig ilewm is now known bo possess mulliple opicid receplor types. namely MOP and KOP receplors with litthe
of no DOP receplors

™ Gy 15 the concentration of the test campound required to displace 50% of the radiclabelled ligand from the receplor

™ Since discrepancies in some of the receplor afSnity values on morphine-competition assays In publications from this
group have been noled, relevant data were taken fnom the mosd recent pubbcafion (Nozaki f al., 1983)
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Analgesic activity, Guinea pig ileum

Drug ED contraction, IC.y
s.c. Lew,

mglka kg nM
morphing 5.9 040 48
rac. MT-45 1.7 012 15.3
{(S)-MT-45 4.4 035 127
(R)-MT-45 300 2.00 107
Iefetaming 18.0 320 138

Table 3. Affinities of morphine hydrochioride, MT-45 and its sterecisomers, all as dihydrochlorides, and
lefetamine hydrochloride to binding sites of vanious tritialed kgands in rat brain homogenates (Fujimura
et al., 1978; Imai, 1982; Nozaki et al, 1983). Abbreviations: DHM: ['H.Jdihydromorphine: NLX:
[‘Hinaloxone; DADLE: [ H)(D-Ala’ D-Leu’lenkephalin; EKC: ['Hjethylketocyclazocine.

Drug ICs, NM

DHM NLX DADLE EKC
morphine 46 55 786 242
rac. MT-4% 644 T42 156 176
(S)-T-45 736 143 T06 780
(R)-MT-45 1610 1210 G14 ]
lefetaming 3082 3685 1110 4022

Data on competitive binding to punfied receplor preparations reveal some receptor lype
selectivity (Table 3), The (S) isomer and the racemate of MT-45 are poor inhibitors of the
binding of the triliated dihydromorphine and naloxone probes indicating low affinity to MOP
receptors. However, (5)-MT-45 efficiently competes with the DOP-selective tritiated enkephalin
analogue probe DADLE and even more efficient in inhibiting the binding of the KOP-seleclive
["Hethylketocyclazine ligand with an ICy, value three-fold lower than that of morphine
Accordingly, this isomer is a preferential DOP and KOP receptor ligand. According to data
shown in Table 3, the receptor selectivity of (R)-MT-45 is lower than that of its enantiomer,
though a relatively high affinity to MOP receplors is retained

In a separate study using different receplor preparations and [‘H}duprennmhina as radioligand,
the ICy; values for the MOP receptor were 0.17 pM and 11 pM for morphine and MT-45,
respectively, while for the KOP receptor the ICy, values were 0.42 uM and 16 uM for morphine
and MT-45, respectively (Kobayashi, 1881).
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Receptor binding experiments conducted in the presence or absence of Na® shed light on the
functional nature of receptor interaction and indicated that, similar to morphine, racemic MT-45
and (5)-MT-45 are opiold receptor agonists; the 'sodium index’ (**) for morphine, racemic MT-
45, (5)-MT-45, (R)-MT-45 and naloxone was 26,5, 6, 1 and 1, respectively (Fujimura et al,
1978, Imai, 1982).

Molecular modalling studies attempted to interpret the structural and conformational
requirements respansible for the unique analgesic activity and receptor selectivity of the
enantiomers of MT-45 and some of its analogues, lefetaming and morphine (Mezaki =t al,
1869, Kobayashi, 1881).

The above experimental results indicate that MT-45 s an opioid receptor agonist and its:
marphine-like properties in vitro reside in the (S) enantiomar. The mode of analgesic action of
the individual enantiomers and the racamic mixture, however, appoars to be comploax (*'). Itis
natabla that the (S)-isamer shaws binding preferanca te DOP and KOP receptors. Interactions
at an allosterlc site that could contribute to the analgesic activity of the racemic mbxture of MT-
45 have also been suggested (). Since the metabolism of MT-45 has not been studied, the
potential contribution of metabolites, such as ring-hydroxylated derivatives, lo the analgesic
activity — or to the toxicity — of the substance is not known, (The analgesic activity and receptor
binding of related synthetic phenols, which in theory could be formed in wive by ring-
hydroxylation of MT-45, has been studied. see Section A2 Pharmacokinetics above and
paragraph below),

Among the 1-substituted-4-(1 2-diphanylethylipiperazine derivatives disclosed in a saries of
publications by Dainippon Pharmaceutical company, several compounds had equal or higher
analgasic activity than MT-45. For example, replacement of the cyclohexane ring of MT-45 by
larger (e.g.. cycloheplane or cyclooctane) nngs affords substances with strong analgesic
activity. Notable are alse certain phenol and methoxy derivatives (™) (Nishimura ot al., 1978;
Matsuka et al., 1987, Kobayashi, 1991; Natsuka et al., 1988), Some analegues containing a
substituted-phanyt group in place of the cyclohexyl group of MT-45 are 20 to 100 times more
potent analgesics than marphine in animal assays (Natsuka et al,, 1987 A further potent
analogue 15 AD-1211 (*) which produces analgesia through & central mechanism but lacks.

™ Thee bty of 8" tp decrmase Ehe polenoy of apiod receptor B-poniita bo epdond recoplors with neghgile affest on the
petengy of sntegonis can be uted to differentiole sgonists from aplagonists in smple bndng opermmis. Thua, for
cpitid fedeplor 8 gonists the wodum mdet , (hat i ho fatio of 1T, values delerminad in the pieients and n the
sbamnce of Ha’, i larger than 1 ifoe @ tocent trsters on iy aliostenc phenormenon. sen Kadnlich of sl 2014}

1" Several lines of evidence indicate that co-administration of MOE snd DOP receplor agonksis can resull v synerp stic
whalgesic effects (Anapthan. 20065, while KOP receplor ainalion antagomes the anaigesis sclhaty of MOP eceptor
wpoaisls Pan, THS8)

™ It could be of redevance fhad o sludy by Malsuno of al [ 1958) revesbed thal the IF-MT-45% ifteracts with sigma receplors
which are kniwn to modulate opicid anaigesia

(| B 2{-Chmiohevylpparmzin. 14 F-phvermytathyd lohmnol und 1-cyciohrand-4-[23-methanphonyil 1-fihemliethii}
pporarine, espectionly

| The pare hydeory snalogue. thal i3 &[4 -cyzioheryipiperarin-1-y- 2 phenyleinyiphenol’ whaoh is less polive than
MAT-45 (Haluiks ol bl 1578), hat been adverined on Ihe Intetmel hifp Qv jobk cherm cornisan-§3 0 008 e 270 hepy

bitp Sy ot sg comenipay-EE3 R4 ST -0 Bird [Auguat 2014)
! B e Dt - 2t U ot - 1 gl 2 -pFervy el o sl
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respiration inhibition (Nakamura et al., 1985).

Respiratory depression, which is one of the most prominent adverse effects of MOP receptor
agonists, of racemic MT-45, of its pure enantiomers and of morphine was examined in rabbits
upon intravenous administration (Nakamura and Shimizu, 1976). At the 1 mg/kg dose, racemic
MT-45 and (5)-MT-45 depressed respiration by 59% and 57%, respectively; the (R) enantio-
mer failed to cause any respiratory depression even at 5 mg/kg. In comparison, a dose of 3
ma'kg morphine depressed respiration by 63%. These results suggest that for racemic MT-45
the acute toxicity risk due to respiratory depression is at least as high as for morphine (*).

The effects of racemic MT-45, its pure enantiomers and morphine on gastrointestinal motility
were compared using the charcoal meal test in mice (Nakamura and Shimizu, 1976). At 3
mgkg and 10 mgkg subcutaneous doses, both racemic MT-45 and (3)-MT-45 reduced gut
propulsion dose-dependently but their potency was somewhat weaker than that of morphine at
the same dosages. The (R) isomer of MT-45 was about tenfold less potent than the (5) isomer.

The effect on pupil size of subcutaneously administered MT-45 and its isomers was studied in
mice and rabbits (Nakamura and Shimizu, 1978). In the mouse, the mydriatic activity of
racemic MT-45 was higher than that of morphine at the equal 10 mg/kg dose; at the 3 ma/kg
dose the synthetic drug was somewhat less effective than morphine in increasing pupil
diameter. However, the (5) isomer of MT-45 and morphine appeared to be equally active at the
3 mg'kg dose. The (R) isomer had negligible effect of pupil size aven at the 30 mg/kg dose. In
the rabbit, miotic response was observed for morghine at 10 mg'kg but none of the MT-45
preparations had any effect on pupil size at this dose.

In the mouse, the Straub-tail indexes (*) for racemic MT-45, its (S) isomer and morphine were
estimated to be 7.34, 30 and 33.1, respectively, suggesting the involvement of the opioid
system in the pharmacology of the synthetic piperazine derivatives (Nishimura et al  1978; see
also; Natsuka et al,, 1987).

The local anesthetic activity of MT-45 and both of its isomers was investigated using the
corneal reflex method in guinea pigs with morphine and procaine as comparative standards
{Nakamura and Shimizu, 1976). The local anesthetic activity of (R)-MT-45 was the highest of
the test compounds with a mean effective concentration of 0.03%. For racemic MT-45, (5)-MT-
45, morphine and procaine the mean effective concentration values were 0.092, 0.16, 2.0 and
0.27 %, respectively. (Note that it is (5)-MT-45 that is mostly responsible for the analgesic
aclivity of the drug, although it is assumed that the (R) enantiomer also contributes to the
overall biclogical activity of the racemic mixture; see Tables 1 and 2).

™ Tha toase symphaems, including respiratony depression, observed in non-fatal human overdose cases related 1o MT-45
use could successiully be treated with naloxone admenistration (Helander ot al, 2014, see also Section D1 .2)

™ The “Straub-tad index” is defined as the ratio of the inbravencuws LDy, valee and the Straub tail EDy value, where 1he
Straub tail EDy; is defined a5 the dose, inpected intravenously through the Lail wiin of the animal, producing Straub-
reaction {ngid tad held upright and tending te curling over the back of the: ansmal in an S-shaped cunve) in S0% of the
treated animals. The Straub-index was once used to assess dependence labidity of drugs, including nancolics
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The effect of MT-45, its isomers and morphine on body temperature after subcutaneous
injection of 3 or 10 mg'kg doses were studied by recording changes in rectal temperature of
separately kept Wistar rats (Nakamura and Shimizu, 1976). While (R)-MT-43 had negligible
effects at these doses, 10 mg/kg of racemic MT-45 transiently increased the rectal temperature
by 1.02 “C though this hyperthermia was much milder than that of morphine at the same dose;
the effect of (3)-MT-45 on body temperature was comparable to that of the racemic drug.

While morphine at 10 mg/kg subcutaneous administration caused a remarkable change
{~138% increase) in plasma glucose level in rabbits compared to untreated animals, the
hyperglyceamic activity MT-45 was much weaker (~40% increase) at this dose (Nakamura and
Shimizu, 1976).

Matsuno et al. (1998) examined the invelvement of sigma receptors () in the psychopharma-
cological activity of MT-45_ It was found that intraperitoneally administered (R)-MT-45 (*
produced significant memeory impairment in the mouse passive avoidance leaming
performance test. This memory impairment could be alleviated by subcutaneous administration
of sigma receptor agonists, such as (+)-N-allylnormetazocine, suggesting that the observed
meamory impairment is due to the antagonist effect of (RK)-MT-45 at sigma receptors and thus
unrafated to epioid receptors (see Pan, 1998). A receptor binding study, using guinea pig brain
membrane preparation and [*H]pentazocine as radioligand, revealed that (R)-MT-45
possessed high affinities for beth o, and @; receptor subtypes with 1Cs; values of 1.4 nM and
1.8 nM. respectively.

In an in vive screening programme conducted at the National Cancer Institute (USA), MT-43,
codenamed NSC299236, was found inactive in two P388 leukemia mouse models at 25 or 50
mg/kg intraperitoneally injected doses (NCBI, 2014).

Mo studies were identified that have examined the pharmacology of MT-45 or its close
analogues in humans. For the acute physiclogical and psychological effects noted in users of
MT-45, see Section D1.2.

A3. Psychological and behavioural effects

As described in Section A2, animal studies only characterised the narcetic-analgesic effects of
MT-45, There is scarce information on the behavioural effects of MT-45 in animals (for
dependence liability studies, see Section B1; for different toxic symptoms observed for the
enantiomars administered at non-fethal doses, see Section D1.1).

There are no published formal studies assessing the psychological and/or behavioural effects

™ Inilinlly, sigrma receplons were proposed 1o be is o Sublype of opsoid receplod but they nfe na longer considered 1o be
opioid recepbors. Meverthele s, sigma receptons cam infuence ophaid aclions, Induding anslgesia The o, and oy sigma
recepler sublypes have been well chamclerised, Receplor sublype 0 could be a potental larget foc the treatment of a
hest of neurcpsychialric dsorders. such as schizophrenia. depression, and cogniiive disorders, ad well as brain
Ischemia and drug dependende

™ The subslance was codenamed 'COEF by the aulhors of this study
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of MT-45 in humans. Limited information avadable on user websites indicates that the effects
of MT-45 resemble those of opioids. (For effects descnbed in selected users’ self-reports, see
Section D1.2.1)

A4, Legitimate uses of the product

Mo information was provided by any Member State, Turkey and Nonway indicating industnal,
agrochemical, cosmetic, veterinary or human medical use. The legitimate use of MT-45 is
currenily restricted to scientific research, if any, and as an analytical reference standard.

There is no infermation that MT-45 is currently used in the manufacture of a medicinal product
in the European Union, However, in the absence of a Eurcpean Union database on the
synthetic routes of all medicinal products this information cannot be verified, There is no
marketing authorisation (exisling, ongoing or suspended) for MT-45 in the Eurcpean Union of
in the Member States (EMCDDA=Europol, 2014),

Literature searchas have indicated that the 1-(1.2-diphenylethyl)piparazine core structure
present in MT-45 is a unigue and rarely used lemplate in medicinal chemistry ™.

As mentioned in Section A2, several 1,2-diphenylethylamine denvatives structurally related to
MT-45 have been investigated but none of them was marketed as a medicine.

Close analogues of 1-(1,2-diphenylethyl)piperazines, such as the cormesponding cathinone-like
amincketones (also called ‘desyl-piperazines’ or, formally, 1,2-diphenyl-2-(piperazin-1-yl)-
ethanones) and ephedrine-like aminoalcohols (formally 1,2-diphenyl-2-(piperazin-1-yljethanols)
have been described (Gruenman and Hoffer, 1987, Shimokawa et al,, 1979, Li et al , 2006).

Section B. Dependence and abuse potential

B1. Animal in vive and in vitro data

The dependance liability of racemic MT-45 and ( 5)-MT-45 was assessed in rodents (Nishimura
et al. 1976; see also; Natsuka et al., 1987). Nalorphine-treatment of mice that had received
repeated doses of the test substances precipitated jJumping behaviour and other withdrawal
signs similar to those noted for morphine in the same assay. Furthermore, MT-45 substituted
for morphine in morphine-dependent rats. To assess dependence liability, Nishimura et al.
{1976} determined the Straub-index in the mouse (see Section A2 for discussion) for racemic
MT-45, (5)-MT-45 and morphine as 7.34, 30 and 33.1, respectively, Note, however, that the
Straub-tail response is now known to be an inadequate methed for dependence assessment,
Nevertheless, these data indicate that { S}-MT-45 has morphine-like pharmacological
properties,

i A lserature search in SciFinder® (CAS, Amernican Chemical Society) using the molecular siructure of MT-£5 refreved 2
paten! (Haggery o al, 201 2} lsting MT-45, by its systemabc name, among hundreds of polential sdurvants with
possdbie use in Ganced Therapy. Futhermore, the search retrigved nol only publications on the quened subslance bul
#la0 two ifelevant inoigame chemalry publicabons that apparently use 106 &% an acronym for some olher chemecal
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Ne animal self-administration studies appear to have been published. Tolerance, cross-
tolerance or sensitisation studies are also lacking.

B2. Human data

MNe studies were identified that have examined the dependence and'or abuse potential of MT-
45 in humans, There are no user reperts or published cases in the scientific or grey literature
describing the potential for dependence or abuse potential for MT-45. Addiionally, there have
been no formal studies investigating the dependence andfor abuse potential of MT-45 in
humans,

We are not aware of any reports from local, regional or national drug treatment agencies
relating to MT-45 dependence.

Some self-reported user experiences (irip reports’) on user websites suggest tolerance and
describe withdrawal-like symptoms as “minor but still unpleasant™, "hot and cold, dry retching”
and “my pupils were huge” (Bluelight, 2014a).

Section C. Prevalence of use

Information from seizures, collected and biological samples

MT-45 was first detected in a seizure by customs in Sweden on 15 October 2013 with formal
notification to the EU Early Warning System on 5 Decembar 2013, Subsequently, an additional
two Eurcpean countries, that is Belgium and Germany reporled the detection of MT-45 to the
EU Early Warning Systemn (*"Jeither in one or more seizures, collected samples or intoxication
cases. The details of the seizures, indicating year, number, amount and seizing authority, by
these member stales are listed in Table 4. MT-45 has mostly been encountered in white or off-
white powder form. In three of the powder samples another ‘new psychoactive substance’ was
alkso detected. MT-45 was also found in two herbal smoking mixtures along with a synthetic
cannabinoid, No detection of MT-45 has been reporied by the other Member States, Turkey
and Norway,

Table 4. Details of seiFures and collected samples of MT-45 reported to the EMCDDA and Europol

|¢u|.mur .lnwuntanddmlhufﬂw seizure [ collected sample

|
| Belgium

*h ‘Detections’ s an all-encompassing term and miry inchode seirunes. andior colected andior biclogical samples. Selzure
means & subslance svailable {sewed) through lrw enforcement acinibes (palice. oustoms, bonder guards, efc )
Coliected samples ane those Thal are actively collecied by drug meniloring systems (Such as test purchases) for
mondonng and ressarch purposes. Biclogiesl samples are those from human body fuids (urine, blood, eic ) and'or olfer
specimens (listue s, haar, elc.)
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Country | Amount and details of the seizure / collected sample

2014 Datectid in a powder sample obtished fom & uier who purchased i from an Internet shop
and had f teited by 8 ‘pill teating’ serioe. The sample alvo contmned methylone

[Hmnr

2m3 One seiZure by the poiice of 8 “light brown chunky sutstance™ (11.3 g} containing MT-45
heron base. caffene. paracetomol, and sorbsiol

[Eﬂu | Cme eszure by the pelice of white pewwdar (250 40 ) containing MT-45 of 05% punty

Emn

203 One serure of white powoed (43 0 g} by cuatorms, fout seipures (051, 13 212and 4 08 g
all whete poracderns) by poice

4 Twanty-rine sedures (rangog from 0.1 g 100 g) 85 white powdens, one of thess samples

contained 0-APDE anothet one alpha-PBP, both synthetic semulant. Two furthar tedures
(055 gt 0.90 g of herbal maberial contiited MT-45 aleng with & syrihelic cannatenod (AD-
FUBINACA or AKBAA). With the excepbion of one sedure thal was made by cusloms all
seTues were made by the polce

The drug has also been encountered in Japan (Uchiyama et al, 2014) and in the USA (%),
Availability from [nternet retailers

According to Internel searches for ‘'MT-45" conducied several imes from early-2014 to August
2014, the lamily of “piparazing-opiolds™ was discussed as early as Oclober 2006 wilth a shorl
list of sciantific publications on MT-45 (Bluslight. 2014b). A Wikipadia entry was created in
March 2011 (Wikipedia, 2014), Experience reports followed from 2012 (Bluelight, 2014a;
Flashback, 2014, Shroomery, 2014),

According to ‘Google Trends' (), the first peak of the Google-defined relative search
frequency for ‘MT-45" emerged in September 2012,

According to Swedish chat forums on psychoactive substances, MT-45 became used in
Sweden in May 2013 (Helonder et al., 2014)

For the purposa of tha EMCDDA-Europal Joint Report on MT-45, a structured search of the
Intemet was conducied in June 2014 for Internet suppliars (that typically appear to be
manufacturers and/or wholesalers) and retailers selling MT-45 (*) (Google. 2014). Twelve
sites thatl appear 1o bé based either within the EU, Canada, China and India wera identified.

) W1 peires webniies seling poterally desdly degsl narcobos’ news relerse dated Aprd 11, 2014 Avalabie ot

" D e Gote 00 errse

™ Unerey e standtandasd EMODTA methadnlosy o mordorg imemet sales of e pRychoactsys wlalsnees Rrally
googhe oo uk wins sesiched useng ihe lerm buy MT-457 snd the fest 100 seanch resuts were revewed. Furthar detals
of I Methadslogy S avadatie rom the EMCO0A on regues,
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Five of the sttas only provided quanties and prices for MT-45 on application. The remaining
savon sites listed quantities and prices. Briofly; the minimum guantity offored was 1 g (n=2
sites) with a mean price of EUR 33.25 (EUR 22.16~44 34); the maximum guantity offered was
2000 g (n=1 site) wath a price of EUR 12,900, Most of the seven sites offered quaniities
ranging from 10 g to 1000 g. The mean price for 10 g (n=5 sites) was EUR 178.11 (EUR 128-
311.01); the mean price for 100 g (n=5 sites) was EUR 77837 (EUR 488 00-1,107 90); the
maan price for 1000 g (n=5 sdes) was EUR 3,041 .02 (EUR 2.363.52-3.914.58), On these sites
MT-45 was typically sold as a ‘research chomical. Repeating the search in August 2014 gave
similar results. For example, 10 g, 100 g or 1 kg of MT-45 were offered for USD 180.00. 700.00
ar USD 3200.00, respectively (*™); angther supplier offared 1 kg of MT-45 for USD 6716.00 (%,

An Intemel snapshol survey undertaken in English during June 2014 identified 17 sites salling
MT-45 (18 ware common to both the “google.co.uk”™ and "google com’; 1 identified on
“geegle.com” only). The country of arigin was identifiable from the Internet site as follows:
China = §; Canada- 2; Germany = 1; India = 1 and Sweden 1; it was not possible to identify
the cauntry of arigin for 4 Internet sites. Nine Intarnel sites had no information directly available
on cost and this was only available to registered users and/or on requost. OF the gight Intermet
sites where information was available on cost, six ware salling in dellars (assumed to be US
dollars, although not explicitly statad). one in Euros and one in Swedish Krona, MT-45 was for
sale in amounts ranging frem S00mg 1o Skg. The mean price of MT-45 docreased with
ncreasing purchase amounts from USDST.6 £ 18937 per gram for a 1g purchase to USD 3,36
£ 1.83 per gram for a kg purchase (personal communication to the EMCODA fram David
Viod).

In three of the non-fatal intoxications reported by Sweden the source of the MT-45 was
raported to be the Internet. In the remaining seven cases, the source was unknown (sea Tablo
£ in Section D1.2).

Prevalence of use
Thare are curtently ne coordinated national or European surveys on the provalence of use of
MT-45 in the géneral population or in argetod populations. Further, neither the European

school survey project on aloohol and other drugs (ESPAD) nor other school/college/university
sunarys have invastigated or reported on MT-43 use.

Section D. Health risks

D1. Acuie health elfecis
D1.1. Animal data
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The acute toxicity of MT-43 to rodents was extensively studied by the company developing it.
The toxicity data are shown in Table 5 and are expressed as LDg, values, that is the dosage
causing death in 50% of the exposed animals. Mortality was monitored for seven days after the
administration of a single dose of the drug. In summary, by the oral and subcutaneous route,
the (5) isomer was more toxic than racemic MT-45 though no such difference could be
observed by the intravenous route. It is also evident that MT-45 preparations, regardless of
sterecchemical composition, are more toxic to rodents than morphine. On weight basis in the
mouse, for example, racemic MT-45 was over fourfold more toxic than marphing by the oral
route; by the intravenous route the toxicity difference was larger. MT-45 was about elevenfold
maore toxic than marphine. During the toxicity study, it was also noted that animals receiving
toxic doses of racemic MT-45 and its analgesically more active (5) isomer died with symptoms
of laboured breathing (dyspnoaa), severa sedation and muscle rigidity. Intarastingly, in lower,
sub-lethal doses the racemic mixture and the (5) isomer of MT-45 caused excitation, while the
{R) isomer caused sedation. This remarkable observation in wivo indicates different modes of
action for the two sterecisomers that is also reflected by in vitro studies (Section A2).

Table 5. Acute toxicity data (LD., values in mg'ka) of monphine hydrochlonde, MT-45 and its
stereoisomers, all as dihydrochlorides, and lefetamine hydrochloride upon subcutaneous (s.¢.),
intravenous (.v.) of oral administration (male animale: n = 20-50) (Makamura and Shimizu, 1976,
Nishimura et al., 1978).

Drug Mice Rats

aral s.c. L. oral 8.6. v,
morphine 1402 550 204 335 not tested  not tested (1)
rac. MT-45 329 743 17.8 150 136 7.8
(5)-MT-45 274 320 185 nottested not tested 8.0
(R)-MT-45 250 not tested 17.9 288 97.7 12.9
lefetamine 176 104 328 ~300 148 not tested

Apart from respiratory depression (see above), there iz insufficient information available to
determine the clinical features in animals of acute toxicity associated with MT-45.

Mo data are available on the chronic toxicity of MT-45.

The RTECS Number for the dihydrochloride of MT-45 is TL3488500 (*).

i For companson, LDy values of morphine {rat, iv,} ranges between 64 o 223 mygikg de panding upon which sall of the
drug and which stram of ral are used (Strandberg et al.,. 2006, Niemegeers et al, 1976, Finnegan et al, 1948)

™ 'RTECS stands for "Regisiry of Texc Efects of Chemical Subslances’. which i a compendium of toxicly data extracted
frarm the scientific ferature. The database was originally developed by The LS National Instiute of Occupatianal Safely
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D1.2. Human data

Mo clinical studies were identified that have systematically examined the toxicity or adverse
effects of MT-45 in humans. The sub-sections that follow summarise selected, though typical,
user reparts as well as reports from Sweden on 18 non fatal-intexications requiring emergency
treatment following MT-45 use (**). The clinical findings reported by Sweden on 28 deaths are
also presented,

0D1.2.1. User reports

There are few user reports discussing the subjective effects of MT-45. The section below is
rainly based on discussiens originating from Internet drug ferums and related websites
(hereafter ‘user websites’) and includes self-repoerts, As such it is important to note that it is not
possible to confirm the identity, the purity, the dosefamaount, etc., of the specific substance(s)
used, Analyses of new psychoactive substances or products containing therm that are sold on
the drug market have shown that the composition can differ betweean that claimed by the
retailer, as well as vary over geographical areas and time. Furthermore, the users’ physical
characteristics and health status are rarely reported, In addition, the information on user
websites should be regarded as illustrative only and not taken as representative of users of
MT-45 in general. Consequently, these reports need to be interpreted with caution.

Some users reported feeling high, a ‘decent buzz' followed by sedation; and some of them add
qualifying comments, such as feels good like an opi but lacking euphoria or that good deep opi
feeling' or ‘nice calm opiate undertones’. Typical opioid effects such as itching were noted by
several users and nausea appears to be a commeon feature. Several users reported that they
experenced analgesia whilst taking MT-45. One user reported commencing MT-45 use "as |
was going into heroin withdrawal last week', suggesting seff-medication with MT-45 to ease
opiate withdrawal symptoms. This was echoed by another user who noted ‘maybe good to
avoid wid but not much recreation in my opinion’. Three users suggested the effects of MT-45
ware similar to those of methadone, one to the synthetic opicid AH-7921, and one to codeine,
another one to oxycodone. No serious adverse events were mentioned in these reports
(Bluelight, 2014a; Chems'R'us, 2014; Shroomery, 2014). Representative quotations follow.

Bluelight:

The first user report appeared in September 2012 at this user website (Bluelight, 2014). One
user who had before experimented with inhaling the vaporised base of MT-45 "tried 80 mg of
MT-45 salt solution rectally. | expacted this to be a full dose and was surprised to find ‘maybe
threshold' effects over the following hour. This was supplemented by 30 mg converted to base

and Heallth {hitp:Mwww cdc. govinioshitecsRTECSaccess himl) but it is now maintained by Accelrys-BIOVIA of
Dassault Sysiémes

] Cwring deta collection for the risk assessment, the Swedish Mationad Focal Point reported a total of 20 non-fatal
Inteadeations assocated with MT-45 use for the peniod from Movernber 2013 up to August 2014 (see Table ).
Subsequently, Helander et al. (2014) reported the detalls of cinical findings of nine nen-fatal intoxications all of which
hed been included in the regort from the Swedish Nalional Focal Poinl
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and vaped, which gave full effects”, Another user compared the effect of a total of ¥5 mg with
redosing (10 mg + 15 mg + 15 mg + 35 mg doses at one hour intervals) on one occasion to the
effects of same amount taken in a single dose on an empty stomach. In the former case, the
effects were described as “subtle night but was quite decent, was itchy and pretty warm
Definite opiate.” In the [atter case, two hours after the bolus intake “| was way too high,
profusely sweating and vomited. Felt reminiscent of Kratom and Codeine/Promethazing”. An
‘opicid-tolerant’ user compared the effect of 100 mg of MT-45 to 10-15 mg of methadone. This
user “took 30 mg an one night and was hung over the next day fesling akin to how | feel the
day after MDMA, something no opiate has done to me before”. A self-medicating user
described “35mg very pure MT-45 Dihydrochloride taken in a capsule alongside with 250mg of
Chelated Magnesium and copious amount of bud [most likely Budweiser beer].... All my back
pain and arthritis pain disappeared™. A report described the “high very pleasant” after snorting
about 20 mg of MT-45; “pupl constriction, dulled sensation to pain and a mild amount of
euphoria” were noticed. Another user wishing to relieve the symptoms of heroin withdrawal
needed altogether about 240 mg of MT-45, taken orally over the course 2.5 hours, to feel the
calming effect of the substance; for a lasting relief, addiicnal amounts “whenever | felt the
need ... arcund 300-400 mg over & hours” were ingested. The same report concluded: “for
getting high - no so great, ... Far (minor) withdrawals — Amazing considering its availability and
iegality (grey area). Took away almost all symptoms”. The effects of a mixed intoxication with
MT-45, cannabis and ketamine were also communicated by one opicid naive user as follows:
“| weighed 45mg of mt45, capped it and swallowed on an empty stomach and nomal habitual
cannabis consumption”; after 30 min *I notice myself scratching my head...”; after 1.5 hours
"seems eguivalent to taking 10mg hydrocodone, with maybe some tramadol like
agonist’antagonist feelings”; after 2 hours, being “bored with opiate lazies... | shovel myself up
75 mg of racemic ketaming hel for an IM injection.._lower than normal khole because | am
alone, and | expact it to be potentiated by the mtd5”; about 15 minutes after injecting ketamine,
“Bliss... My mind is completely free to wander. | feel like | am floating in the clouds. .. | may
have found my sweet spot for dosage. Right on the edge of K-Hole”; 3.5 hours after MT-45
intake | seamlessly doze off 1o sleep”.

Flashback:

The first report on this Swedish-language user website on MT-45 experience appeared in
December 2013 and described a total of 200 mg of MT-45 administered first nasally {10 mg)
and sublingually (Smg) (Flashback, 2014). Apart from the bad taste and smell, the first
noticeable effect was the numbing of the mouth and the throat, Masal redesing of 20 mg and
40 mg at 60 minutes and 110 minutes, respectively, after the first dose, resulted in strongly
constricted pupils, relaxed but not euphoric feeling. Additional oral doses (2 x 60 mg as
‘bombing’) and one sublingual dose (35 mg) followed 3 and 3.5 hours after the first dose.

Chems'Rus;

Discussions of MT-45 started on this website in the ‘legal opicids’ category early 2013
{Chems'R'us, 2014). One expenance report descnbed that by rubbing over the gums
{‘'dabbing'’} a few milligrams of powdery MT-45, the effects “within 5 mins___kicked in. Very
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trippy, no warm opiate sensation”, 30 minutes later "sweaty palms and feet, little anxiety” were
noted. Another user commented later that a mixture of AH-7921 and MT-45 in a 1:1 ratio was
as euphoric and addictive as oxycodone.

Shroomery:

An experience report was posted in May 2014 on the effects of a “76mg capsule of MT-45
Dihydrochloride” taken on an empty stomach by a person with “zero opiate tolerance”
(Shroomery, 2014). One hour after drug ingestion and a subsequent meal the effect described
were "general sense of well-being, slightly stimulated,” getting warm and sweaty palms and
some itching” and these effects peaked half an hour later with some anxiety. At abaut 2 hours
post-ingestion the user felt “woozy and dizzy”, was sweating and had to vomit. The effects
started to fade 4 hours after drug intake with only "after effacts™ being falt 8 hours after
ingestion. It was concluded: “The effects lasted VERY long. | would say similar te methadone?
This iz a great chemical. With no human research besides us guinea pigs, you have to wonder
what receptors this stuff binds to and what it is actually doing.”

D.1.2.2. MT-45 associated acute toxicity

Between Movemnber 2013 and July 2014, the Swedish Mational Focal Point reported 48 serious
adverse events (*°) associated with MT-45. Of the 46 cases, 18 were non-fatal intoxications
(12 have been analytically confirmed) and 28 were deaths, In one of these deaths MT-45 was
detected in biological samples and the cause of death was reported as ‘injury’.

Belgiurm notified that a user had reported to a pill testing organization on sedation due to the
consumption of a powdery substance that, upon analytical examination, turned out to be a
mixture of MT-45 and methylone,

Mo nen-fatal intoxications or deaths were reperted by other EU Member States, Turkey and
MNorway.

Non-fatal cases reported by Sweden:

There have been 12 cases where MT-45 was analytically confirmed in non-fatal intoxications
associated wath MT-45 as reported by the Swedish Poison Infarmation Centre or National
Laberatory of Forensic Chemistry (*". The cases cccurred during 2013 {4 cases) and 2014 (8
cases). All these cases were males aged between 17 and 37 years. The ferensic and clinical

(] Sencus adverse event means any adverse event associated with the consumplion of a new psychoacthve substance in a
hwsman that: results in death; is life-threatening; requires hospilalisation; results in persistent or significant disability or
incapacity. consists of a congenital ancmaly or bitth defect; or is an imporant medical event that may not be
immediately Iife-threatening of result in death or hosplalisation but may jecpardise the patient o may require
intervention to prevent one of the ather oufcomes listed above should also be considered serious. Examples of such
gvenls are inensive treatment in an emergency room; conwulsions that do net resull in hospitalisation; or developmend
of substance dependency or substance abuse, Ths definition was adapled from the guidelines of (CH (1994)

" SimuRanecusty, details for two of these cases were also provided by the Swedish National Board of Forensic Medicine,
Depariment of Forensic Genetics and Forensic Toxicology.
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results for these cases are summarised in Table &,

A recent scientific publication by Helander et al. (2014) describes the details of analytical and
clinical findings for nine of these 12 non-fatal intoxications. Key data are summansead in Table
7. Mote that all these cases are also listed in Table 6.

Based on the reports on non-fatal intoxications, the clinical features of MT-45 overdose are
opicid-like adverse symptoms typically including;

- S0MNolence of UNCONSCIoUSNEss

- tachycardia

- shortness of breath (apnoea) or decreased respiratory rate
= CY&nosis

- MI0SIs.

In four of the nine cases described by Helander et al, (2014), various neurclogical
disturbances, such as parassthesia in hands and feet, difficulties in grip and coordinating hand
movements, balance disturbances, andfor blurred and double vision were also noted.
Furthermare, bilateral hearing loss developed in three cases as a result of MT-45 exposure; in
two of the cases the hearing impairment was transient but in one case the unusual ototoxicity
{*) persisted for two weeks after discharge as documented at a follow-up audiclogy testing.

It is of importance that in serious overdose cases the judicious administration of the opioid
receptor antagonist naloxone (total injected dose range: 0.1-2.0 ma) proved to be successful
{Table 7).

In addition to the above non-fatal intoxications, Sweden also reported six other cases were
MT-45 was mentioned but not confirmed analytically: in one of them (male, aged 24 years) the
clinical symptoms (constricted pupils, somnolence, seizures and high body temperature) could
have been due to the synthetic opicid AH-7921, which was detected in biclogical fluids. In
another case {male, aged 24) no bicactive substance was reporied or detected; treatment of
the symptoms (unconsciousness and low blood oxygen saturation) consisted of naloxone
administration and flumazenil as antidotes.

™ Opioid-induced hearing loss has been descnbed bul #s eticlogy is unchear (Saifan e al, 2013, see also Helander et al,
2014).
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Tabie 8, Hon-fatal infexications reported by Sweden where MT-32 vas aralytically confrmed in biclogical sampics (or guantifed in fermenal blood using
LOMEMS) Intescanars ootumed lrom Movember 2013 [Cases 1—d) thrdugh Apnl 20174 [Cages 5100 Cases 11 and 12 aksa dopured in 2004 but na
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D1.2.3. MT-45 associated deaths

Since November 2013, when the first death associated with MT-45 use was reported by
Sweden, a total of 28 deaths where MT-45 was detected have been reported from one
Member State, Sweden (EMCDDA-Europal, 2014), All but one of the death cases were males
aged between 19 and 59 years old; the one female was 23 years cld. Forensic information on
these deaths, which cccurred within a nine-month peried between November 2013 and July
2014 and typically in a home envirenment, are summarised below and tabulated in Table 8.

In all the death cases reported by the Swedish National Board of Forensic Medicine
(Department of Forensic Genetics and Forensic Toxicology, Linkdping) MT-45 was analytically
confirmed. In four of these cases MT-45 was the sole detected drug in post-morterm fermaral
blood at concentrations ranging from 0.2ug/g te 1.9 pg/g (7). In one additional case where MT-
45 was the sole detected drug in post-mortem fermoral blood (0.15 palg) death was due to an
accident ('injury’). In the remaining 24 cases at least one other psychoactive substance was
detected. These included: THC (one case); ethanol (four cases), stimulants (six cases);
benzodiazepines and/or their metabolites (thiteen cases); other opioids (ten cases); as well as
other medicines and, in some cases, their metabolites: alimemazine (also known as
trimeprazine) or levomepromazine (also known as methotrimeprazineg), bupropion, citalopram,
duloxeting, fluoxatine, gabapentin, lamotrigine, metoclopramide, mirtazapine, olanzaping,
promethazine, propranolal, quetiapine, sertraline, venlafaxine and/or Zopiclone (ene of more of
these in 14 cases). In the polydrug-intoxications, the concentration of MT-45 in post-mortem

femoeral blood ranged from 0.008 to 1.7 pg/g. (Fer further details, see Table 8,)

For teenty-two cases the cause of death was provided as follows: "MT-45 intoxication’ (eight
cases); ‘mixed intoxication® (six cases), ‘mixed intoxication' specifying "opioids’ (one case),
‘opiates and illicit drugs’ (one case) and ‘tramadol and MT-43" (one case); "ethanol and drugs’
intoxication (one case); alimemazine, MT-45 and diclazepam’ intoxication (one case); and
‘pneumonia + intoxication' (hwo cases). As mentioned in the previous paragraph, one death
was due to a fatal accident. For six cases the cause of death has not been declared {as of

September 2014),
I:I' ] For camparson, in tatal héssin of marphing poesonmg cases the repofed Blood concaniralions range fom 0041630
mgfl (Musshoff et al,, 2004; Molfatt e al, 2011, Hakkinen et al., 2012)
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In an attermpt to evaluate the toxicological significance of MT-45 in the deaths reported, an
assessment of the following evidence was considered in each case: presence and
concentraticn (and pharmacelogical nature) of MT-45; presence and concentration (and
pharmacological nature) of other drugs present (including alcohol); circumstances of death;
and, cited cause of death. This allowed categorisation of the significance of MT-45 in the
deaths as being of low significance (i.e. alternative cause of death), medium significance (i.e.
MT-45 may have contributed to toxicity/death but other drugs present may have been more
toxicologically significant) or high significance (i.e. MT-45 was cited as the cause of death or
was assessed to have likely contributed to toxicty/death even in the presence of other drugs),
In order to highlight potential interactions or contributing toxicology the other substances found
in the cases were characterised.

In 19 deaths, MT-45 was either reported as the cause of death or contributing to death (even in
presence of other substances); in three of these deaths MT-45 was the sole drug present, In 8
deaths, MT-45 may have contributed to toxicity but other substances were present that may
have been more toxicologically significant. An alternative cause of death was recorded in one
case (deceased had jumped off a building). In the cases where other substances were found
these included opioids, benzodiazepines (both authorized and unauthorised medicinal
products), stimulants, and ather prascription medicines (including anti-psychotics, anti-
depressants, and anti-convulsants).

Deaths from open source infarmation

Two deaths from the United States of Amarica that occurred between 7 and 10 August 2013
were identified in a news release by the US Immigration and Customs Enforcement's
Hormeland Security Investigations (EMCDDA-Europol, 2014), These deaths invelved a male
(aged 34 years) and a female {aged 33 years) who were found dead in their apartrent in
Hamburg, New York State, white powder identified as MT-45 was recovered at the scene, The
medical examiner determined that the male had died of acute intoxication with MT-45 and the
famale had died of acute intoxication with MT-45 and ethanol (*). Documented evidence
showed that 3 g of MT-45 had been erdered through the Internet on 29 July 2013 and received
by the victims on 5 August 2013, Diazepam and exycodone were also collected at the scene.

D2. Chronic health effects
D2.1. Animal data

There is ne animal data in the scientific or grey literature on the chronic health effects of MT-
45.

There are no data on the neurctoxicity or carcinogenicity of MT-45 in witro. It could be relevant
to mention, however, that in the in wvo anticancer drug screening programme of the National

i Ditp:twarw ice gesinewsirelen sest] £04/14041 1buffale him, and persenal communication b EMCDDA from US
Emmigration and Custems Enforcement's Homeland Secunty Imve stigations.
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Cancer Institute (MCl), USA, intraperitoneally administered MT-45, under NCI number cade
‘NSC 299238', did nol show antitumour activity in two slrains of mice bearing transplantable
tumours (P388 leukemia) (NCBI, 2014).

D2.2. Human data

There are no published studies investigating the chronic health effects of MT-45 in humans.

D3. Factors affecting public health risks

D3.1. Availability and quality of the new psychoactive substance on the market (purity,
adulterants etc)

MT-d45 is offered for sale in (multijgram as well as in bulk (kg) quantities on the Internet by
several suppliers as a drug in its own right (Section C). The purtty of these products is claimed
to be high (»95%) but this has rarely been tested by forensic analysis. Racemic and
enantiopure MT-43 have become commercially available as analytical standards or
experimental research chemicals from several fine chemical suppliers (*).

Analyses of seized products indicate that adulterants are not typically present in the powder
products offered as MT-45. (Adulerants or contaminants arising from manufacture could be
prasent in products but these are either not detected or not repornted.) However, in two powder
samples (0.1 g and 9 g) seized by customs in Sweden the slimulants 6-APDE and a-PEP were
also detected. Furthermaore, MT-45 was detected as an added component in powder, herbal
and liguid products along with other psychoactive substances as noted in Belgium and
Germany as well as in Japan. For details on seized and collected samples, see Section C.

D3.2. Availability of the information, degree of knowledge and perceptions amongst
users concerning the psychoaactive substance and its effects

There is limited information on commenly used user wabsites regarding the effects and
potential health | adverse effects related to the use of MT-45 (Section D1.2.1). The users and
forum discussion participants appear to be generally aware of the opioid-like (wanted and
unwanted) effects of this substanco.

D3.3. Characteristics and behaviour of users (including risk factors, vulnerability, ete.)

No studies were identified thal have examined the characteristics and behaviours of users of
MT-45 use. Available information, including forensic reports from Sweden (see also Helander
et al., 2014) and fram self-reports originating from user websites, indicate that MT-d45 is
typically used in the home environment. Some users are simply experimenting with this new
drug, some usa it to self-medicate pain or opioid-withdrawal symptoms. It also apparent from
these repornts that polydrug use is common,

i For example, hitp:Auorosgenl berfinphams com or hilp Fewe: cavmanchem corm
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D3.4. Nature and extent of health conseguences (e.g. acute emergencies, road traffic
accidents)

The limited infermation on the acute health effects of MT-45 in humans has been discussed in
Section D1.2. Based on animal model experiments (Section AZ) as well as on self-reports and
clinical cases (Section D1.2), it may, however, be assurmed that the acute behavioural effects
of MT-45 on operating machinery and driving are similar to those caused by other opioid-type
narcotic-analgesics.

There is insufficient information in the reported deaths where MT-45 has been detected to
discuss in detail the cireumstances of these deaths. From the information available, it does not
appear that any of these were related to work or road traffic accidents. MT-45 was the sole
drug detected in a fatal accident (a 22-year old male jumped or fell off a building) but the
evants preceding to or the circumstances of the accident are unknowm,

D3.5. Long-term consequences of use

As discussed in Sections D2.1 and D2.2, there are no animal or human data on the chranic
health effects of MT-45 use.

D3.6. Conditions under which the new psychoactive substance is obtained and used,
including context-related effects and risks

Based on user reports and Internet searches, MT-45, being an unregulated substance in most
Member States, is openly advertised as 'new research chemical’ or legal opicid’. The amounts
offerad by Internet retailers range from 1 g to kg quantities (see also Section C).

As mentionad, the available information suggests that MT-45 is typically used in the home

environment alene or in the company of a close friend (i.e., MT-45 does not appear to be a
‘party drug’).
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Section E. Social risks

E1. Individual social risks

There are no published data to be able to determine the impact of MT-45 in this area.

E2. Possible effects on direct social environment
There are no published data to be able to determine the impact of MT-45 in this area.

E3. Possible effects on society as a whole
There are no published data to be able to determing the impact of MT-45 in this area.

One Member State (Sweden) reported the detection of MT-45 in two ‘petty drug offence’
cases. In one case, which occurred in December 2013, MT-435 was found in blood (0.08 pa/g)
akeng with alprazelam, buprenarphine, flubremazepam, flunitrazepam, maorphine and
pyrazolam. The other case occurred in March 2014 and MT-45 was confirmed by LC/MS
(TOF) in the urine but no quantification was done; buprenorphine and its nor-metabolite were
also detected.

E4. Economic costs

Given the lack of data available on acute health emergencies and healthcare utilisation related
to the use of MT-45, it is not possible at this time to estimate whether this substance is
associated with greater healthcare costs than other opioid drugs.,

ES. Possible effects related to the cultural context, for example marginalisation
There are no published data to be able to determine the impact of MT-45 in this area.

E6. Possible appeal of the new psychoactive substance to specific population
groups within the general population

At this time, there does not appear to be any appeal related to the use of MT-45 within the
general population, or even within sub-populations that are usually associated with higher use
of recreational drugs and new psychoactive substances,
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Section F. Involvement of organised crime

F1. Evidence that criminal groups are systematically involved in production,
trafficking and distribution for financial gain

Thete s no specific information that crimingl groups are systematically invobred in the
production, trafficking and/or distribution of MT-45 for financial gain (EMCDDA=Europal, 2014),

Thare i no information indicating the produciion of MT-45 in any of the Member States, Turkey
of Narway,

F2. Impact on the production, trafficking and distribution of other substances,
including existing psychoactive substances as well as new psychoactlive
substances

Thete |5 nothing to suggest that distribution networks established for heroin are boing used,
Based on the infarmalion avaifable to ECMDDA and Europal, the production, trafficking and
distribution of MT-45 doas not appear to have any impact on other existing psychoactive
substances or now psychoactive substances. However, the detection in Germany of MT-45in
a 'brovwn heroin” mixture also containing typical adulterants (caffeine, paracetamal and sarbitol)
eould be an indication of MT-45 and heroln having a common sourcs possibly associated vath
@ criminal arganisation,

Fl. Evidence of the same groups of people being involved in dilferent types of
crime

Thera is no information available i this area.

F4. Impact of violence from criminal groups on sociely as a whole or on social
groups or local communities (public order and safety)

Mo information has beon received by Europol on incidents of viclance in conneclion spacifically
with MT-45,

F5. Evidence of money laundering practices, or impact of organised crime on
other sociceconomic factors in society

No information has been received by Europol on incidents of meney-laundering specifically in
cannection with MT-45

F&. Economic costs and consequences (evasion of taxes or dulies, costs to the
judicial system)
Thera are no published data to be able to determine the impact of MT-45 in this area.

F7. Use of violence between or within criminal groups
There are no published data to be able to determine the impact of MT-45 in this area.

14029/14 ADD 1 IVinp 47
O DG D 2C EN

www.parlament.gv.at


http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&ityp=EU&inr=41351&code1=RAT&code2=&gruppen=Link:14029/14;Nr:14029;Year:14&comp=14029%7C2014%7C

F8. Evidence of strategies to prevent prosecution, for example through
corruption or intimidation

There are no published data to be able to determine the impact of MT-45 in this area.
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MNonvagian Institule for Akcohed and Drug Reseaich, Oslo
Vice-Chair of the Scentific Commities

Prof. Or, Gerhard BUEHRINGER

Adoicnon Research Und, Dep. of Clinfesl Paychology nnd Peychotherapy, Techiische Universitit Dresden
Institul fr Therapieforschung (IFT). Munich

Chair of the Scioniic Commifies

Dv. Paul DARGAN.

Clrical Toxscology, 51 Thomas' Huspial, Guy's and St Thomies' NHE Foundatinn Tiusl, Londan

Prof. Dr. Matthew HICKMAN
Social Medicine, Brstal

Prof. Dr. Dirk J. KORF
Universitel of Amsterdam, Law Facully, Amaterdam

Prof, Dr, Krzysetof KRAJEWSKI
Department of Caminclogy, Jageefiomnan niversay, Krakow

Prof. Letizia PAOL)
LINC, Leuven institute of Ciaminology, University of Leuven Faculty of Law, Leawen

D, Fernando RODRIGUEZ da FONSECA
Funditn IMABIS, Hospital Caros Haya, Matiga

Prof, Dr, Brice Ds RUYVER
Despavriment of Criminal Lone and Crimenokogy, Faciity of Law, Universilell Gent

Prof, Or. Rainer SPANAGEL
Iestitule of Psychopharmacology, Central Institule of Mental Hoalh, Mannbaim

Additional Experts 1o the Scientific Committee

Dr. Wim BEST
Utrechi Uiniversity, Faculty of Scente, Depatment of Pharmacewical Scmmces, Uliechi

Dr. Simon BRANDT
Schino! of Pharmacy & Bromolecular Sclences, Liverpoal John Moooes Uinsversity, Liverpool

Prol. Gastano DI CHIARA
Cagkan University, Biomadical Soances Dapadmaent, Caghad
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Dr. Kalervo KIIANMAA
Addiction Prevention Unst, Depardment of Alcohol, Drugs and Addiction, Mational Institute for Health and
Welfare, Helsinki

Representatives of the institutions
Elsa MAIA
Anti-Drugs Policy Unit, European Commission, Brussels

Fabiano RENIERO
Institute for Health and Corsumer Pratection (IHCP), Jeint Research Centre, Ispra

European Medicines A
Dr. Leon Van AERTS
Secton Pharmacology, Toxicology and Biotechnology (FTEBB), College ter Becordeling van
Geneezmiddelan, Medicines Evaluation Board, Utrecht

Europol
Daniel DUDEK
Project SYNERGY, Europol, The Hague

EMCDDA

Paul GRIFFITHS
Scientific Director, EMCDDA, Lisbon

Roumen SEDEFOV
Head of unit, Supply reduction and new drugs unit, EMCDDA, Lisbon

B. Invited Experts

Dr. Simon ELLIOTT
(ROAR) Forensics Lid, Warcestershire

Dr. Istvéan UJVARY
Budapest University of Technology and Ecanomics, Budapest

Dr. David WOOD
Clinical Toxicodogy, St Thomas' Hospital, Guy's and St Thomas' MHS Foundation Trust, London

C. EMCDDA Staff
Anabela ALMEIDA
Froject assistant, Astion on new drugs, Supply reduction and new drugs unit

Rachel CHRISTIE
Scientific analyst, Action on new drugs, Supply reduction and new dregs unit

Andrew CUNNINGHAM
Scientific analyst, Action on new drugs, Supply reduction and new drugs unit

Michael EVANS-EROWN
Scientific analyst, Action on new drugs, Supply reduction and new drugs unit

14029/14 ADD 1 JVinp
O DG D 2C

www.parlament.gv.at


http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&ityp=EU&inr=41351&code1=RAT&code2=&gruppen=Link:14029/14;Nr:14029;Year:14&comp=14029%7C2014%7C

Ana GALLEGOS
Head of Sector, Action on new drugs, Supply reduction and new drugs unit

Brendan HUGHES
Senior Scientific analyst - national legislation ELDD Supply reduction and new drugs unit
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