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Synthesis and Analysis of Phenethylamine Analogues

Kaori SANUKI*, Hitoshi ORUI* , Tomokazu FUJIT* , Naoki KURASHIMA* | Yukari IKEHARA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Some substances having similar molecular structure and similar actions such as excitation to narcotic drugs are controlled
as designated drugs by the Pharmaceutical Affairs Law. Methods of analyzing these substances are essential for Customs
laboratories.

Four phenethylamine substances among the designated drugs and their analogues such as MDMA were synthesized and
qualitative analyses were carried out by infrared spectrometry (IR), gas chromatograph-mass spectrometry (GC-MS),
high-performance liquid chromatography (HPLC) and nuclear magnetic resonance spectrometry (NMR). As a result,
moderate conditions for separating each substance by GC-MS or HPLC were determined. In addition, the infrared spectrum,

mass spectrum, UV spectrum and NMR spectrum for each substance were obtained. It was shown that these drugs can be

identified by these methods.
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Fig. 1 Chemical structures of synthesized phenethylamine compounds
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Fig.3 Production schemes of 4-FMA, PMMA and HMDMA

ETNENOHIER, AF T I UHEBER O MY & Rk '7
B b YU A% AL — IS T pH6 IS AR 715, il FIC
1B 5, MRFEIOEAZ MR L7, 0.2N HCI aqu“*E?ﬁﬁ&
PRiC L, ReaK T 885, 02NNaOHaq. T/ h Uiz L, 7
oAV AT T 5, B L7227 ookl b2k~ 7 %y
U LA THIRS G, WNARERET D, BHonifbamit Y
TFNT—T VRIRIZ KSR - V2 F A —T VIR EINZ
Wt 2155, Z0%, A% ) — - PoF Lo —F URIKRE L
THRSR ATV, BT 2,
2. 3. 3 MMDA-2 D&RL

MMDA-2 |%, Fig. 4 |RTAF— LI L W EREIT- T,

S eI e OO
o on K cos “NaBH,CN
ACONH, f:@(ﬁ/ LiAIH, fm
CH,CH,NO, o O_N_O7 [0) Oﬂlz

MMDA-2
Fig.4 Production scheme of MMDA-2



BIBLT AT 4547 B 35

BTV EREED Y U A%, DMF IR T2 T 30 oREHE
Lt, b AFAZINAZ, 65CT 4 B8R 5, GKT
%, S, AEEHEETF LTS5, BIY L -EgRTF L
[E & TR~ 7%y U N THRS . RINARERET D,

N-AFAHRNLET =V R EHARARY VAR TIZT30 45
B L72%,. OTHLNER- T LMt E Iz, 95CT 1 K
MR 5, 34-AF LU VAR T =Y —LOWKEiHERE,
KaeMzx, Z7ararVATHHT 2, BULZZ @aiLbiEs
Wils~ 7 %0 A CHIRSET-%, W2 RBITREET 5,

@THELNZ mafR /L AR OERT = A e =
haxz o 95°CT 5 RfifEd 2, FOSKTH, AL, K
Nz, Z7aaR) A THHT 5, FERLEZ mafLbE@s,
WET, WEEET 5,

ERFELKT., Kisp, KBV F VLTI =T L5 MKkT
FZ b Fr7Z L (THF) HTHEEL, ZnIZ@THLALZ 1
ARV AR & K THE ISR S, x5, Tk, =ik
RLU, SEHSHET 2, @THONEZY v aRL AlHHOHER
EHER L ADEOKTRIGER T S AFTF U2 M2 TAEL,
L o R

@THELNIALEYE P F N e—TF VIR, Bk - ¥
ZFNT—T VIRIREINZ, R E 55, Tk, A%/ —L
- VR IO —TOURIR E L CHEREREITV, BT S,

3. FERMEOBE

3. 1 EBHOFER

ARIZE VGO 7 FOWEN BHOHBIETH 21 ED %,
Cl- ¥ AANY MUWZ K DK E & (Table 1), EI - ¥ A AT |
) (Fig. 7) KROYNMR A~%2 L (Fig. 10 LUV Fig. 11) 12X
Wl

Table 1 Actual mass and measured mass of synthesized phenethylamine
compounds

Compounds  Chemical Fomula  Acctual Mass Measured Mass  Err (ppm)

4-FMP CoH3FIN, 154.103202 154.10215 6.83
4-FMA CroHisFINy 168.118852 168.11670 -12.80
PMA C1oH16N;0, 166.123189 166.12138 -10.89
PMMA CiHigN,O, 180.138839 180.13548 -18.65
HMDA CiHiN,0, 194.118104 194.11325 25.01
HMDMA C1oHisN, 0, 208.133754 208.13375 20.02
MMDA-2 C11H N, 05 210.113019 210.11207 452

Cl- v AANY MVTHE, ZNENOERIZOWT, KFEAM
BOGTA A E—=7BENESh, WInb HmEOE &L
25.01ppm L FOFRFAETH » 72,

EI-MS Tid, 7> 7 =4 I WD 4-FMP, PMA, HMDA KO
MMDA-2 TliE m/z44 |2, A X > 7 =& I B0 4-FMA,PMMA
HMDMA TlE.m/z 58124 I =V LA A DO E— 2 BBl STz,
BT, RUVNDFREED a FHFIC IV AT 27T 7 A M A
A UH, 4-FMP KM 4-FMA Tid m/z 109, PMA % U PMMA Tl
m/z 121, HMDA & (" HMDMA Tld m/z 135, MMDA-2 Tl m/z 166

DT T T AV " A UPRRVBECBRN SN E, ZTho
{EEMZBNTRHAD T T 7 A " F U il S,

F7-. BCNMR %<2 [, 'H-'H COSY %<~ kL, 'H-BC
HMQC A2 kb 'H-BCHMBC A7 FUZ LY ¥ 7 F LDl
BEITV., MEERIT 21T o7, £ ART MUIZDONWT, 22Tk
#51Z MMDA-2 O % DD A9 (Fig. 11),

Dbk, BEMOAERZ MR LT,

3. 2 REINMT—RRUBEHELURLE DLLE - Rt

3. 2. 1 FT-IR

AR LT 7 RO S OYEREYE DO ARIMEI A~ 2 kL% Fig. 512
R,

(a) 4-FMP

4000 3000 2000 1000 400

(b) 4-FMA
4000 3000 2000 1000 400
%T M
I " N |
(c) PMA \/
1000 ' 300 ' 000 ' 1000 400
%T
(d) PMMA
4000 3000 2000 1000 400
%T
(e) HMDA
4000 ' 3000 T 2000 ) 1000 400
%T
(f) HMDMA

4000 3000 o 2000 T 400



36 7w X F AT L RBIUREIIO B L 547

441

(a) 4-FMP
%T
109.1
83.1
L 5T eso | %0 | 1221 1381 g5
Fg) MMDA-2 ‘ ‘ ‘ ‘ ‘ ‘ [ 50 ' 00 150 miz
Wavelength (cm)
58.1 (b) 4-FMA
Fig.5 IR spectra of synthesized phenethylamine compounds
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Fig. 7 EI/MS spectra of synthesized phenethylamine compounds
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Fig. 8 Liquid chromatogram of phenethylamine compounds:
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Table 2 HPLC data of phenethylamine compounds

Peak R.T. (min) Compounds UV Absorption (nm)
1 13.1 MDA 234,286
2 142 PMA 224,276
3 14.9 MMDA-2 236, 300
4 18.0 Amphetamine 260
5 21.4 4-FMP 265,272
6 235 MDMA 234,286
7 24.8 HMDA 234,286
8 27.0 PMMA 224,276
9 354 Methamphetamine 260
10 41.8 4-FMA 265,272
11 45.0 HMDMA 234,286

Fig. 9 UV spectra of phenethylamine compounds
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