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Abstract. Some of the variousl-substituted derivatives of the MDA have become popular drugs of abuse (MDMA, MDEA) in
Europe and in France. With the increasing seizures of MBBBnéthyl-1-(1,3-benzodioxol-5-yl)-2-butanamine] a new homo-

logue of MDMA and MDEA, forensic analysis of these controlled substances requires the use of powerful techniques to charac-
terize them. Analysis by either high performance liquid chromatography (HPLC) or capillary gas chromatography (CGC) allows
the separation of MDMA, MDEA, MBDB and EBDB. The isomers MDEA and MBDB are best differentiated by either nuclear
magnetic resonance spectroscopi-lIMR) or the combination of mass spectra (MS) and retention time (CGC). These tech-
niques were successfully applied to seized tablets.
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Introduction cific deleterious effects have been demonstrated in non-

human primates for MDA and, to a lesser extent, other meth-
MDMA or “Ecstasy, Adam”, [3,4-methylenedioxymetham- ylenedioxyamphetamines, consisting of a destruction of
phetamine] and MDEA (Eve), its ethyl derivative are syn-serotonin neurones; they are likely in man too. Therefore,
thetic drugs derived from MDA or [3,4-methylenedioxyam-though never studied so far, the consequences of long term
phetamine] that will be considered as the parent. All of thesgxposure to these drugs might be severe. Finally, as for most
MDA derivatives used as recreational drugs have come f@sychotropic drugs, the users of these substances may
Europe and France from the United States and are extremelgvelop a tolerance which leads them to take increasing
popular with certain young people, particularly in discos andoses [3]. Psychic dependence is potential with cyclic users
rave-parties. and certain with heavy consumers [4].

Some pharmacologists take the view that some psy- Analogues [1-(3,4-methylenedioxyphenyl)-propanamines,
chopharmacological properties dEsubstituted derivatives 1-. MDMA, MDEA, MDMMA, NOHMDA], and homo-
of MDA are sufficiently distinctive for them to be consid- logues [1-(3,4-methylenedioxyphenyl)-butanamines, e.g.
ered as a new class of psychoactive compounds, tBDB] of MDA are regularly synthesized in an effort to
Entactogens (Greek “en” = within or inside, “gen” = to pro_evade the law, so that the latter ne_eds to be constantly
duce or originate, Latin “tactus” = touch) [1]. There is somd!/pdated in order to keep pace. Increasing demand has fed to
disagreement on this point within the scientific communitythe development of a flourishing illicit market.
Thgse _compounds are popular with their users because .OfHardIy a week goes by without the press reporting large
their stimulant effect on the central nervous system, thellg; o5 (hundreds or even thousands tablets or capsules) of

power to reduce inhibitions and to enhance empathy, ang,: is aimost always described as “Ecstasy” [5]. MBDB is
their mildly hallucinogenic properties. Due to their amphetme latest arrival on the “illicit drugs market” and has only

amine-like structure (Tab. 1), these molecules can eX?FEcentIy been prohibited in France (December 1996).
harmful peripheral and central effects, such as hypertension,

cardiac arrhythmia and malignant hyperthermia, and becauseTo combat clandestine synthesis, the starting materials
of their hallucinogenic feature, they can give rise to psychisuch as 3,4-methylenedioxyphenyl-2-propanone, safrole,
and neuropsychiatric complications [2,3]. Additionally, spe-isosafrole and piperonal have been placed in Europe in the
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Table I. Principal derivatives of MDA.

1-(3,4-methylene- 1-(3,4-methylene- 1-(3,4-methylene- molar Mass
dioxyphenyl)-2-propanamines dioxyphenyl)-2-butanamines dioxyphenyl)-3-butanamines (g/mol)
NRIR?
0 NRIR2 0 NRIR? 0
< T <
MDA Rl=R’=H 179
MDMA Rl=H, RR=CH, MDP-2-B R=R=H MDP-3-B R=R=H 193
NOHMDA Rl=H, R=OH 195
MDEA Rl=H, R = GHs MDP-2-MB Rl'=H, R=CH; MDP-3-MB R'=H, R=CH, 207
= MBDB
MDMMA R1= R?= CH;, 207

MDP-2-OHB R=H, R=OH MDP-3-OHB R=H, R=OH 209
MDP-2-EB R=H, R=GCHs MDP-3-EB R H, R?*= GHs 221
= EBDB

MDP-2-MMB Rl= R?= CH, MDP-3-MMB  R!= R?= CH, 221

*Nomenclature and abbreviations -For the designation of these compounds in the literature, two systems are found: (i) the first one, called trivial or
common nomenclature (CN), based on the amphetamine moiety in their structure is obviously employed by physicians andtsoXieokgse it recalls
the psychoactive power of these drugs in man; (ii) the second one, based on the rules of the organic systematic nomesethtyeciemists (SN).

Commonand systematic nomenclatures ardtatic and in roman types respectively:

MDMA: 3,4-methylenedioxymethamphetamine or N-methyl-1-(3,4-methylenedioxyphenyl)-2-propanamine or N-methyl-1-(1,3-benzed)exol-5
propanamine.

MDEA: 3,4-methylenedioxyethamphetamine or N-ethyl-1-(3,4-methylenedioxyphenyl)-2-propanamine or N-ethyl-1-(1,3-benzodi@xalepdhamine.
MDMMA: N-methyl-1-(3,4-methylenedioxymethamphetamine) or N-dimethyl-1-(3,4-methylenedioxyphenyl)-2-propanamine or N-dini&tBydezodi-
oxol-5-yl)-2-propanamine.

NOHMDA: N-hydroxy-1-(3,4-methylenedioxyamphetamine) or N-hydroxy-1-(1,3-benzodioxol-5-yl)-2-propanamine.

MDP-2-MB: N-methyl-1-(3,4-methylenedioxyphenyl)-2-butanamine or (MBDB) N-methyl-1-(1,3-benzodioxol-5-yl)-2-butanamine.

MDP-2-EB: N-ethyl-1-(3,4-methylenedioxyphenyl)-2-butanamine or (EBDB) N-ethyl-1-(1,3-benzodioxol-5yl)-2-butanamine.

first category of “chemical precursors of narcotics or psythe ethyl derivative of MBDB, EBDB, which is a likely tar-
chotropic substances” [6a-c]. Nevertheless, these commget of “drug designers” in France since its use is not yet pro-
substances (used notably in perfume manufacture) can arriibited. Its effects and toxic properties are unknown and its
illicitty from inside and outside the EEC, from Asia and physico-chemical properties have been little studied [24].

elsewhere. ) ) o
The techniques used were high performance liquid chro-

Analytical methods used for the screening and confirmamatography (HPLC), capillary gas chromatography (CGC)
tion of methylenedioxyamphetamines include radioim-coupled with mass spectrometry (MS) or nuclear magnetic
munoassays [7,8], fluorescence polarization immunoassaygsonance (NMR).

[8-11], enzyme immunoassays [8-10,12-14], thin-layer chro-

matography [8,15,16]. And the toxicologist is called upon,

therefore, to put to work the most powerful analytical techExperimental

nigues to separate by high performance liquid chromatogra-

phy [8,16-27,29,30], or gas chromatography [8,11,19,21,23- )

27,29-34] and identify by mass spectrometryStandards and chemicals used

[8,11,19,21,23-34], or nuclear magnetic resonanc . . .

[17,19,32,35] these various “designer amphetamines”. In th&IDNIA hydrochloride (Sigma-Aldrich).

article, we shall present the results we have obtained USINDEA hydrochloride obtained by extraction [19a] of a

pure MBDB or EBDB, in the presence of MDMA and patch of seized tablets which had been previously analyzed
MDEA. These latter two substances (on which we havesp),

already worked [32]) are those which are the most fre-
qguently met with in the illicit drugs market. We shall alsoMBDB hydrochloride synthesized in our laboratory (with
give results obtained on confiscated tablets. We investigateninisterial permission).
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EBDB hydrochloride synthesized in our laboratory. i.d. NMR tube (the concentration of the active principle
- . should be about t@mol LY.

Acetonitrile gradient grade LIChros&werck. . . )
Methanol spectrosol s8is

Chloroform D, CEA France.

High Performance Liquid Chromatography (HPLC)

The Liquid Chromatograph consisted of a Shim&dkG-
All other reagents were analytical grade. 10AS pump, a Shimad2uSPD-10A ultraviolet (UV) detec-

tor, a Chromjet Spectra-Physfcmtegrator, and an IPC

S‘?ized sample: batch. M. round, slightly biconvex te?blet%tellscargi‘D computer running the BOREAL software for
[diameter = 0.8 cm; thickness = 0.57 cm; average weight gnalysis of HPLC data

282.4 mg (275-289 mg)]. Appearance: off white with a few

small grey speckles and no distinguishing marks nor inscrip- The analytical reversed phase column (250 X6 mm
tion. i.d.) was packed with a,g 5 um particle size stationary
phase Kromasil 100 (Touzart & MatigriviRef. 18651255).

Standard and working solutions The mobile phase consisted of a linear gradient of ace-

For HPLC - A quaternary mixed standard working solutiorfonitrile (from 5% to 80% in 25 min) in 0.1 M aqueous tri-
was prepared by adding the four compounds as hydrochlgthylammonium acetate pH 7.3. The UV absorbance detec-
ride (MDMA: 4.2 mg/mL; MDEA: 3.7 mg/mL; MBDB: 4.1 tor was operated at 280 nm and 0.05 absorbance units full
mg/mL; and EBDB: 2.7 mg/mL) in methanol. Further, thisScale (AUFS). The separations were accomplished at a flow
solution was diluted by one fifteenth in methanol, degassé@te of 1 mL/min and at ambient temperature.

by ultrasonication and used for carrying out the chromato-

graphic separation of the derivatives.

For each compound (i.e. respectively MDMA, MDEA, ?,‘Caglclfla/s)Gas Chromatography-Mass Spectrometry

MBDB and EBDB hydrochloride), a working standard solu-

tions (J2 mg/mL in methanol) was prepared, and its correThe CGC-MS analysis was carried out using a Hewlett-
sponding daughter solution was obtained by a one fifteenthackar@ HP G1800A GCD system which consists of a gas
dilution in methanol and finally degassed by ultrasonicatioghromatograph and an electron ionization detector (EID).
and injected into the chromatograph for peak identificationthe instrument is controlled by a data system that consists

Solid samples (batch M): solid tablets were ground to gf an HP Vectra 486 personal computer. Chromatographic

powder and dissolved in hydrochloric acid. Any insoluble>¢Paration was achieved on a 60<n.323 mm i.d. fused

; et ilica capillary column  Alltech AT-1  (100%
materials were removed by filtration and the aqueous SOI&_imethylponsionane; film thickness 0.38n: Ref. 13668).

tion was then extracted by a classical toxicological proc‘i e . ; S
dure [19,36] and the base converted into hydrochloride forpp€ iniector was used in the splitless mode at 250 °C and
[19]. This purification of “street samples” is useful to pro-'€ 9as-chromatograph oven temperature was programmed
tect the HPLC column, but not necessary when a systeﬂ? follows: initial tempoeratu_re 100 CO for 1 min; tempera-
such a precolumn is employed. ture program rate 30 C/mml to 300 °C; and this tempera-
ture was maintained for 12 min. Helium was used as the car-
For CGC-MS - &ndard and working solutionsere pre- rier gas at a flow rate of 2 mL/min. The detector (EID)
pared with the same protocol as for the HPLC, except thaperated in the electron impact mode with the ion source
the new quaternary mixed standard working solution wakemperature set at 250 °C, the ionization voltage at 70 eV
prepared with the following concentrations (MDMA: and the mass spectrometer (quadrupole) used in the scan
4 mg/mL; MDEA: 3.8 mg/mL; MBDB: 4.5 mg/mL; and mode.
EBDB: 3.5 mg/mL).

Solid samples (batch M): solid tablets were ground to a )
powder and an aliquot dissolved in 1 mL methanol. AftefNuclear Magnetic Resonance (NMR)
filtration, 0.5 pL was injected and analyzed by CGC-MS

using the same procedure as the standards, Proton nuclear magnetic resonance speétlaNMR) were

recorded as the hydrochloride salts using a BRIKBRX

For NMR - Stock solutions: deuterochloroform (CB)CI 400 Fourier Transform (400 MHz NMR) equipped with a 5
solutions {0 102mol LY of each compound (MDMA, mm probe and running in pulse mode (with a 15 ppm spec-

MDEA, MBDB or EBDB hydrochlorides) were prepared. tral width and 16 K data size). A zero filling of 2 allows to
obtain a 0.18 Hz/point for digital resolution. A 30° flip angle

Solid samples (batch M): solid tablets were ground to gulse width03 us) and a 4 s relaxation time allow the inte-
powder and a few mg were dissolved and sonicated for gation of bands for a relative value quantification.
seconds in 500uL deuterochloroform. After filtration

through a cotton plug in the mouth of a Pasteur pipette, the Samples were dissolved in deuterochloroform (99.8 %),
deuterated filtrate was collected directly in the usual 5 mmand tetramethylsilane served as the reference.
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Results and discussion

m
e
[t I
o=
High Performance Liquid Chromatography a
For the qualitative analysis, a sample loop ofu20s used ~
for each injection. The mobile phase is composed of pH =
acetate buffer/acetonitrile (linear gradient of LLN). We i

chose a mobile phase about that of Rop to separate MD
and MDEA [25]. Moreover, the presence of triethylamine
our solvent avoids the peak tailing of amines. The seps
tion of the quaternary standard solution (MDMA, MDEA
MBDB and EBDB) is very efficient (Fig. 1), and the reter
tion times (R MDMA — 12.26 min;tR MDEA — 13.13 min;tR

MBDB — 14.07 min;tR EBDB — 15.40 m|n) are next to the
results of Rop [25]. UV detection wavelength was set at Z
nm for all these amines, because the 3,4-methyle
dioxyphenyl group is the major common chromophoric ul L

INJECT 25-8 -98 16:33:14
15 .40

with high absorptivity. Finally, our method gave goo
results, the separation of amines was well resolved w
good symetrical peak shape and the retention times w
quite similar to those obtained by other authors with
acidic mobile phase and deactivated;g Ccolumn

[16,17,21,26,34]. . . . L
Fig 1. HPLC separation for a quaternary mixed solution in
The analysis of seized tablets (batch M) using Hii methanol of MDMA/MDEA/MBDB/EBDB hydrochloride salts.
Performance Liquid Chromatography shows a single pe
having the same elution time as pure MBDB. This result v
confirmed by CGC-MS analysis.

CHANNEL A

mass spectra of MDEA, MBDB and EBDB. The electron
impact mass spectra obtained for MDMA and MDEA fit

. o those described in a previous report on the one hand [32],
The selectivity of the procedure was tested by injecting 0.8nd in the literature on the other hand [19a,21,25,31].
pL of the pure solution of each compound at first and then

the quaternary standard solution (MDMA, MDEA, MBDB  Table Il gives a summary analysis of the mass spectral
and EBDB). A typical chromatogram is shown in figure 2fragmentation of these derivatives. For MDMA and EBDB

and presents rapid separation and good resolution. Figur@sg. 3C), the base peak and some other fragments are suf-
3A, 3B and 3C show the corresponding electron impadicient to easily characterize these two molecules which are

CGC-MS procedure

Abundance
3.3 F\bundance
3000000 3
MBDB
MDMA  MDEA 2831 papp
2500000 -
16.76 17.44 18.98
2000000 -
1500000 - .
T T M
Time-= 17.00 18.00 19.00
1000000 -
r 'r\ P Fig 2. Gas chromatogram
5000001 / u\ | for a quaternary mixed
| | o ) U e solution in methanol of
E R - MDMA/MDEA/MBDB/
E S — - e . ey | . .
Time--> 2.0 1.00 6.00 8.00 10l00_ 12,00 14,00  16.00 _ 18.00 _ 20.00 EBDB hydrochloride salts.
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Table Il. Main fragments resulting from electron-impact mass fragmentation of MDMA, MDEA, MBDB and EBDB (by CG coupling
SM).

[1-(3,4-methylene-dioxyphenyl)- [1-(3,4-methylene-dioxyphenyl)-
2-propanamine] derivatives 2-butanamine] derivatives

molecular MDMA MDEA MBDB EBDB
peak* 193 207 207 221
base 58 72 72 86 |
peak CH-CH=NH-CH, CHs-CH=NH-C,Hs CHz-CH,-CH=NH-CHj; CHs-CH,-CH=NH-C

42 44 57

163 163

other

peaks 178 O ,NQ% 178
T T
/H
O N
192 <m ks 192

common 77 105 135 136
peaks

*The molecular peak can be small.
# Structure for this peak proposed by Dal Cason [19a].

already well-separated by gas-chromatograghyéua =  their CGC retention times provide the additional distin-
16.76 min;tg ggpg = 18.98 min). The mass spectrum of theguishing parameter (Fig. 2 ypea = 17.44 min and
MBDB (Fig. 3B) is similar to that of the isomeric tgr msps = 18.31 min).

propanamine MDEA (Fig. 3A). The molecular ion occurs at

. We found finally that the extract from the seized tablets
m/z207 and is of very low abundance. The base peaks Qfas indeed MBDB (the retention time and mass spectrum

the two compounds are the cleavage product®/at72, o the only peak are the same as standard MBDB: figure not
resulting from amine dominated loss of the 3,4-methylene§hown).

dioxybenzyl radical. These base peaks appearingMat (
135)" are the isomeric immonium ions 72, the structure o‘;Vuclear maanetic resonance
which varies among the molecules. A further characteristic g
of this class of compounds is a peakrelz 135, which cor- For forensic drug analysis, results must be confirmed by a
responds to a methylenedioxybenzyl cation and the hydr@ompletely different technique. We chose nuclear magnetic
gen-rearranged radical cation at 136. Nevertheless some di¢sonance (NMR) which is (i) a powerful tool for structural
ferences in their mass spectra allow differentiation. Thanalysis, (i) very useful for identifying variations in mole-
MDEA spectrum shows a peakratz44, by the well-known cular structure from a parent molecule (designer drugs) and
rearrangement loss of ethylene at quaternary nitrogen atdii) very useful for isomeric differentiation [37]. The
of the immonium ion 72 (base peak). For MBDB a peak ainethodology is very simple, rapid, and becomes more and

m/z57 appears, caused by a single methyl loss. Some otH8Pre used in the analysis of pharmaceutical and illicit drug
small peaks ai/z 163 and 192 appear in the MDEA massPreparations [35]. MDA and itsl-substituted analogues and

spectrum (Fig. 3A). In contrast to MDEA, the mass spe homologues can be easily and unequivocally differentiated
trum of MBDB shows aNl — 29) peak atm/z 178 which by NMR [19,32,35].

can be explained by an alternative cleavage reaction with The 400 MHz FTHH-NMR spectra of MBDB and EBDB
loss of the ethyl group (Fig. 3B and Tab. Il) [24]. Despitehydrochlorides and an extract of powdered seized tablet
everything, their differentiation poses no problem becausgpatch M) were recorded. All are of good quality and the

527



Original articles

pbundance
80000

70000

60000 4

50000 4

40000

30000

20000 4

44

Scan 1752
7R

(17.431 min) :

3A

77
135

105

L llt
t ¥

91
I,

80 100 120

121

140 160 180

Wl 47 e 177 191
pll e

60000 A

50000

40000

30000

20000

10000 -

0

m/z-->

57

Scan 1838 (18.291 min):
T2

3B

89

135

105 429

40

m
pliky
60

h”%‘ 11
80

il " B3

100 120

Abundance
70000 +

60000

50000

40000 +

30000

20000

10000 4

0 -

m/z-->

58

41

A

M‘L.<
Iv\17

Scan 1900 (18.909 min) :
8

3C

135

70

91 105 1138
TR | RS e

1 192
J_ 87 162 176 ) 203

Fig 3. Corresponding electron-impact mass spec-

221 tra (GC-MS) for MDEA (3A), MBDB (3B) and

L
T

40

60

i
L

T i
80 100 120 140 160 180 200

T

220

EBDB (3C).

splitting patterns of MBDB and EBDB NMR spectra are

typical:

tons H-2, H-5, H-6) and a singlet at 5.90 to 5.95 ppm
characteristic of methylenedioxy protons (G-20); The
protonated amine group forms a broad singlet at

« the spectra of the MDA derivatives remain essentially the 9.45-9.50 ppm (this broadening is due to the fast chem-
same from analogue to analogue or homologue in the ical exchange between the “acidic” proton and water).
lower field resonances, and show a complex signal in the The singlet at 7.3 ppm is the residual signal of chloro-
6.6 to 6.8 ppm range resulting from three aromatic pro- form because CDGlis only 99.8% deuterated;
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Table Ill. Chemical shifts (ppm), splitting patterns and coupling constants from 400-MHz FT-1H-NMR spectra of MBDB and EBDB

hydrochlorides in CDGI

Original articles

MBDB EBDB
5 ) 5 6
o,/l\(l\mcri3 o ~~.~ NHCH,CH,
I <
0N Ny, o/ FN\en,

Proton(s) o (ppm) J (Hz) Proton(s) o (ppm) J (Hz)
NH* 9.50 bs NH 9.45 bé 3.9 :3‘]NH+5'
H5 6.75 d (ABC) 7.6 S,

H5 H2
H2 6.73 d (ABC) 1.5 A, H6 6.74 §
H6 6.72 dd (ABC) 7.6 and 1.5
O-CH-O 594 s 0O-CRO 594 s
la 3.23 dd 13.5 21010 l'a 3.32 dd 13.7 2ya1p
51 = Jl‘aZ' 49 = ‘Jl'aZ'
8.8 =33,y 9.0 =33y,
2' 3.16 tdd 5.5 3)yq 2' 3.20 tdd 5.2 3y
5.1 =33, 4.9 =33514
5' 3.00 dq 7.1 B
3.9 :3‘]5'NH+
1'b 2.87 dd 13.5 1b 291 dd 13.7%% 12
8.8 9.0 =3J;,»
5' 264 s
3 1.77 dq 7.6 33z, 3 1.79 dg 7.4 33y,
5.5 =3J3, 5.2 =335
6' 1.49 t 7.1 g5
4 1.08 t 7.6 =y 4 1.07 t 7.4 =)y

Legend s=singlet, bs=broad singlet, t=triplet, g=quadruplet.
* NH* reduces the rate of exchanges and induces a coupling.
** singlet apparently (cf. p. 165 in Ref. [37]), but second order spectrum (ABC)Jwith 6 >> 1.

 for the other peaks, table Il gives proton assignmente |t is also interesting to compare the FI-NMR spectrum
according to chemical shift®)(for each of the ecstasy  of MBDB to its isomeric compound MDEA (previously
analogues (the integrated proton numbers are not shown,published [32]). They share some common points linked
but they are in agreement with the expected values). to their molecular structure (cf. table 1), but also some
fundamental differences related to the position of the
e Due to their common structure, there are certain like- g:h{'g%r%%?ﬁ evﬁgﬁr?ﬁéegtsg; g\rlocu%::lsH egotgizlsrt]e%pgﬁa{ﬁe N
nesses between the 400 MHz H-NMR spectra of atom in MDEA [32], and another triplet (CH-GCH.)

MBDB (Fig. 4) and EBDB (Fig. 5), but also some char- ; _
acteristic differences due td-substitutions: for MBDB, ggr%gﬁa?r?ﬁ V,Q/AhBeSBthe ethyl group is attached to the car

the singlet of N-Ei; at 2.64 ppm and for EBDB the
triplet of N-CH,-CHgat 1.49 ppm and the multiplet of N- « Finally, the 400 MHz FTH-NMR spectrum of the extract
from the batch M is identical with that of the standard

CH»,-CHz at 3.00 ppm.
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Fig 4. 400-MHz FT*H-NMR spectrum for MBDB hydrochloride in CDEI

MBDB sample and this corroborates the previous resuldifferentiated by NMR. This has now become a routine tech-
obtained in CGC-MS. nique which allows determination of the exact structure of
the isomer present. Analysis of a batch of seized tablets
using all the above-described techniques (HPLC, CGC-MS,

Conclusion NMR) showed that they were practically pure MBDB.

Separation of MDA derivatives (MDMA, MDEA, MBDB

and EBDB) by HPLC is efficient with the column and sol-Acknowledgments
vents we used. For GC analysis, it is essential to use hi : . .
performance capillary columns to separate MDA deriva’[ive}Oe W.OUId like to thank Delphl_ne Debove for her co_ntnbu—
with very similar structures (such as the two isomers MDE lon in Synthes.es and' Patrick Berroy and Christophe
and MBDB) and detection/identification is then carried ou _ombard for assistance in HPLC and CGC analyses respec-
by coupling to a mass spectrometer. Even if the mass sp E/_ely.

trum of MBDB is somewhat similar to that of the isomeric
propanamine MDEA, nevertheless differences in their ma eferences
spectra allow differentiation and their CGC retention time

provide an additional distinguishing parameter. 1. Nichols, D. E.; Hoffman, A. J.; Oberlender, R. A.; Jacob, P;
Shulgin, A. T.J. Med. Chem1986 29, 2009-2015.

The legal context in which such analyses are likely to be. Baudot, Ph.; Dayre, S.; Laval, R.; Viriot, M.-L.; Carré, M.-C.
used demands that their results be checked using a totally Ann. Fals. Exp. Chim. Toxical998 91, 81-100.
different method such as NMR. MDA and its N-substituted3. Mulier-Plee, I. Thése de Doctorat en Pharmacie, (N°84),
analogues and homologues can be easily and unequivocally Université de Lille Il, juin 1990.
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Fig 5. 400-MHz FT*H-NMR spectrum for EBDB hydrochloride in CDCI
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