Discrimination of Narcotics and Drugs with a Computer

Susumu INDE, Yoshikatsu UNO, Masataka ISHIGURO, and Shigeru NANBA
Tokyo Customs Laboratory,
5-5-30, Konan, Minato-ku, Tokyo, 108 Japan

An attempt was made to discriminate narcotics and drugs with a personal computer
and soft ware available on the market.

A data base for the Marquis test and infrared spectra in about 1,600 cases of
narcotics and drugs was prepared as data for retrieval.

In discriminating cases, unknown samples were subjected to the Marquis test and
infrared spectrometry. Data obtained were retrieved with a personal computer. As for
the Marquis test, the color test is inputted, and therefore, inputting only one color
enables retrieval of all the names of products that have the color concerned.

As for the infrared absorption spectrum, the distance between 1800 cm 1 and 500
cm 1 including the finger print region is divided at the interval of 50cm 1 and not
more than 10 peaks are inputted in the order of intensity therefore, a variety of
retrieval and free retrieval can be done by inputting characteristic peaks or inputting
peaks in the order of intensity. This, coupled with maximum utilization of the
dialogue type characteristic of the personal computer, will produce a high
discrimination rating and possibility of a similar product being retrieved even in the
case of a product name for which no data are available.
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&) Table 3  Place of statement in data
Fig. 1 Code
g , (FAGE) Flucw af stalemend
| AMALYSLIS OF DRUG (L5, DEFARTHMENT
@) 2 OF JUSTICE}
Fia. 2 L MERCEK INDEX
g &N MR SRR 14
) In FHHOFAMEZ A2 bt
@) Fig. 3 c SO A AT |
o W ILEE B AR R IR D
Table 1
AMPHETAMINE
1600 o o o
(1) INFRARED SEARCH SYSTEM 2 O.R.BR.G. O. G Table 4
(2) ISOLATION and IDENTIFICATION of DRUGS?
® &
4 No.14 9 Table 4 A method of retrieval in the color test for
(5) 6) Marquis reagent. Orange and green are
(6) MERCK INDEX 1 inputted
@) 9 BEE SR #B="0. AND#B="G' THEN:
HAME MARDIULS
1 ACEMETACIN i Y.G
2 | BENACTYZINE CG.aLL,
3 | DENACTYEZINE HCL O.G.BLL,
4 | BEHZILONIUM BROMIDE .G BLL,
Table 1 Code for the color test for Marquis reagent BROMIDE
; 5 | CEFRADINE 0.4,
 Beind Color F i | DEXTROAMPHETAMINE S5UL- | 0.F.BRG.
H BLACK FATE (AMPHETAMINE]
BLU | BLUE 7 | DL-AMPHETAMINE HCL C.R.O.BR.
HRE HROWHN B | DL-CHLORD EFHEDRINE HCL | ©.Y.0.
GY GRAY 4 | PFIPENZOLATE BROMIDE 0.3, BL,
G GREEM
B EED
i RANGE . S L
P PINE Tl ol e L =
v VIDLET & FURTLE " - - e
¥ YELLOW 2 ‘hﬂ_ b b1
-
Table 2 Code for Narcotic Control Law. Awakening . i
Drug Control Law and Cannabis Control Law 3
Code : -
(RESULT} Marelicadrug -
K Methamphetamines | WL ) L T e
LSD LED = T P =
M Nareoiics drug | FERE & T =T Bl T i
M 5] Synthetic narsotics dreg | SRR —_— T —— W — --
Cannabis [ 7
! nabs (XN ) Fig. 4 Infrared spectrum
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Fig. 4 PHENYL METHYL AMINOPROPAN
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Table 5

Table 5 Amethod of retrieval whereby about 6 peaks
in the infrared absorption spectrum are

inputted

HASMH  #C='080" AND#C="075" AND#C=
‘150" AND#C="140" AND#C="110"
AND#C='165" THEN;

NAME IR-SPECTRA
1 | BENZETHONIUM 125 155115 150 140 085
CHLORIDE 110 080 075 165

2 | CAPTODIAME 145075 150 080 110 105

105 140 165 130

3| LEVOMORAMIDE 165 140 110 075 145 090

070 080 105 150

.| 080075 150 150 140 110
165 140 110 120

080 075 150 140 110 140

4 | PHENYL METHYL
AMINOPROPAN HCL

5| PHENYL METHYL
AMINOPROPAN HCL |165 110 120 105

6 | PHNEYL METHYL 080 075 150 155 140 110
AMINOPROPANE HCL | 110 165 140 120

7 | THIAMINE HCL 170 165 140 155 150 110
080 075
@

Table 6

Table 6 A method of retrieval whereby peaks in the
infrared absorption spectrum are inputted
in the order of intensity

T EC= *[BD D75 ]80* THEM;
| N AME ER-SFECTRA

1| BHENZYLOXY-ME, QEOD TS 1ED OTE 125 035
M-DIEENZYLTRYFT- | 150 0TE
AMINE HCL

AMITRIPTYLINE HCL | 0ED 150 080 075 150 143
10D 145

LOE DBG D75 150 115 150
14

¥ | BROMODIFHENHYD-
RAMINE HCL
4 | CHLOFHEDLANDGL By ]IJ! 0ag 10

oo ovs 1
78 103 11

D750

i | GCLUTETHIMIDE 173 125 130 &0 DD OTE

| 153 000 150 G635

| 17080 075 §5) 135 LD
123 163 120 0040

BRDETS 15D IO 075 055
LE0

& | METHYL S&LICY-
LATE
7 | MITOTANE

| DR GTE TS0 150 140 118
| 165 BdD pAD 13D

B | FHENYL METHYL
| AMINDPROPAN HOL

27 1987

|
o | FHENYL METHYL SEO 0TS 150 140 L0 140
(L]

| AMINDFROFAN HCL- | B6E 110 130
10| Y L METHY L SRD 0TS 150 140 L&D 510
I AMIMOFROFANE B 120 115 135

HCL (EUNSEEK] 30

#0-3213)

11 | FHNEYL METHYL GED 0TS 130 158 1440 010G
AMINIFROFANE HCL | 110 165 140 120

®)

Table7

Table 7 A method of retrieval whereby the number
of intensity of peaks in the infrared
absorption spectrum is specified

RS, $C=" 080 0T 160 ¢ 1" THEN
| HAME I-SFECTRA
i | SHENIYLOXY.N, DA & TS 150 0°75 135 NAS
N-DIRENEYLTRY P 150 #FTE
TAMINE HCL
? | CHLOPHEDANOL | QB0 075 150 108 0B 120
7% 1od 110
3 | MITOTAME oKD 074 550 105 &7S 055
150

& | FHENY¥L METHYL
AMIMIFROFAN HCL

] FHEMYL METHY L
AMINOPROFAN HCL

6 | PHENYL METHYL
AMINOPROFANE.
HCL {PUNEEKL N

BRO D78 B850 150 140 110
VBE 140 p10 120

GRD 075 D50 140 11 140
130 114 134

2007 pid 140 L&b 110
L4120 FEF 135

&0 3137)
7 | PHNEYL METHYL UEG 0TS LI 155 140 110
AMINOPROFANE 185 140 130
HECL
Table 8

Table 8 Amethod of retrieval whereby the number of
intensity of peaks in the infrared absorption
spectrum in specified 075 150 110

st #C=" S OTH S ' AND#C="1 |50:13°
ANDFC=":110: 21" THEN
HAME IR-SPECTR A
| 1 | B-DESOXYEPHED- 0AG 0TS 14D 150 150 11L&
RINE Hl 145 110

2 | METHADON HCL 175 074 6RO 150 116 L1
115 088 L40 144

3 PHENYL METHYL DaG D75 150 150 140 118
| AMIMOPROPFAN MCL | 1848 1480 110120

4)



50cm 1 100cm 1
700cm 1 749cm 1 650cm 1
100cm 1 Table 9
©)
Table.
10

Table. 9 A method of retrieval whereby an interval of

100cm 1! instead

of 50cm 1 is taken in case

the position of absorbance of peaks in the
infrared absorption spectrum is not clear

ST #Cm= 080" AND I BC="075" QR &C= 0707
ND®C=" 150" ANDRC =" 140" ANDeL =
“1i0° ANDEC="]55" THEM,
MAME IR-EFECTHA

1 BENZETHOMNITM IA5 1S5 108 LEQ 140 {85
CHLORIDE NI OBD @78 168

¥ | TAFTODLAME L5 078 158 080 110 105
EG5 18D 168 130

3| ERGOMNETRINE U0 LG5 153 140 110 &80
HALEATE | B30 130 OT0 060

Cl LEVOMORAMIDE 185 120 113 078 145 0490

L | FHENYL METHYL
AMINGFROFAN HCL

] HI.'EM'!':.HJ:'I'H\'I.
AMINOFROPAN HOL

T | FHNEYL METHYL
AMIHOFROFANE HL

THIAMINTE HCL

070 DED 505 150

080 0TS B350 13D 143 010
1635 143 §i0 13D

OHD 0TS B5S0 1D 1080 140
L&F 133 L20 103

OB DTS IS0 155 343 110
110 1465 £40 130

170 165 140 1EF 150 11D
DBD DTF

Table 10 A method of retrieval with the above-
mentioned retrieval methods combined

GRS, IC="00 ANDESC="[7F ANDSC=" |50
AHD#C="1d40" ANOSC="1]0" ANDEC =
106 AND®C="2 70 6" THEM
MAME [R-SPECTRA
|| CAPTODLAME 148 18 180 pAO 100 jad
TEE 140 168 11
1| FHENYL METHYL of0 g4 ado LA0 140 110
AMINOFROPAK HCL | 168 140 §LD §20
k| FHERYL METHYL A0 578 180 490 L1D 180
AMMMOFRCOPAN HCL | 064 000 520 0o
i | FHHEYL METHYL 240279 140 14T 140 110
AMINOPROPANE BCL) 110 n48 pdd 130
(6)
(O. Table

11
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Table 11  Amethod of retrieval with the Marquis test

and infrared absorption spectrum combined
HEEAS, PO ="080" ANDAC=" 075" ANMD®C="130"

ANMDEC=" 140 AHD#C="110" AN[& =
166° AND*E="0." THEM;
MANME WA LTS | I-SFECTILA
I | PHENYL METHYL i 083 0TS 153 150 140
AMINOFROPAN L EED 18% 140 310 120
ML |
1| FHEMNYL METHYL G ioA0 075 JE@ 140 110
ﬁ]-DHD'F'F.DI'M {WAD 168 10 150 108
3, PHNEYL METHYL -] @0 075 150 165 1ag
lA‘lﬂNl:nPF: PANE 110 110 PEE 140 126 |
il |
Table 12

Table 12 Discrimination of opiums, methamphetamines
and synthetic narcotics drug by color in the

Marquis test (case)
Caolor Tor Symihetic I
krthemphis-
Fargui O =] |
r-u.ﬂ:.r. pisms umIT| - n-l.::!tmr_m
VIOLET & | 27 I {PaEnylk |1 (LS50}
FURPLE ACACHNE)
RED L4 a —_
OHAMNOE I (Tebaine)| 13 3 (Pathidine.
LA
HLUE =] L4 i
d
Table 5
6
Table 2
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Table 13

Table 3

Table 13 File for narcotics and drugs

27 1987

1800cm 1 500cm 1

10

50cm 1

Table 14 A method of retrieval for methamphetamine

Hadlk A RS TE-EFECTAA KRELALL Frcd
| | MERCEE B WEN BT LEN THE L]
CHLCR 1% D L
| W3R |aa
I | CAFTODLA B Ly | A8 BT Ii:“l CEREETLEL]
[HCELaE CRIT
| L
| |
| | nEvEEOLAMITE | vnw pam prm ere |owjeg R0k
| | Ak pg s g |
S 198
& | FHENYL METHYL | ak Fid 1| ade | K CamipkIaz
AR RO A Pl 110 LR 148
HEL L1 138
! | FHENYL METHYL il | 00 BTH 150 1M | K CHNELRDD
ﬁum-qrpm-_m- | | VI3 348 BN 118
CcL | [S-E T
& | FERE YL METHYL . I ETY LEg AN | E CHEE
SO A L0 10k Lio 1
HECL L& 11
T iTII.I.n.IiIHI.H'_'l. L0 gl 10 iy Cadn
LR 10F Gl B8
Aldrich Library of Infrared
Spectra9
1600
1984 P.160

of peaks in the infrared abeorption spacirum
® nng clear

The vbowe-mentboned feeHseal methails
enmbinud

Tha Marguis 1851 and infrared abesrplion
sgsticlriamn oombdned

Compiled and Edited by James A, Heagy Gary J. Sorgen

Drug Enforcement Administration

U. S Department of Justice

A method of seirkeval ,.E;:.;’l.
The 6 pesks in the indrare:d shsarption spe- =
| cirum Ere inpuited |
The 3 peaks in the infrared Hon g |
CliEm ke iapulled iii the arder of inienssiy | R
The number of inlessiy of 3 peaks o the 4
Infrased absneption specirum & specifad
A :‘h":uruh-n' nfm-'!nlrlr of 3 P::idi-ﬁlh!
rared sheorpion spesiian & A
&l [~ -1 ITI:I a]’f; 1] o
an nverval of 100 em " metnd of 50 cm'
in takan m case 189 posfibon of shsorbano: "

ANALYSIS OF DRUGS SUPPLEMENTAL TRANSMITTAL Appendix 1 INFRARED SEARCH SYSTEM
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Bulletin on Narcotics \ol. \%
The MERCK INDEX NINTH EDITION
26 119 1986
The Aldrich Library of Infrared Spectra EDITION Charles J. Poucher



