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Fig. 1. Chemical structure and names of abused tryptamines
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Fig. 2. Synthesis of standard substances: (A) 5-MeO-DPT, (B) 5-MeO-DPT-dy4
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Table 1. The screening of drugs by spot tests

Compound Ehrlich Marquis Simon
Tryptamines
AMT Purple Yellow -
DIPT Purple Yellow -
DPT Purple Yellow -
4-Ac-DIPT Brown Gray -
5-MeO-AMT Green Dark yellow -
5-MeO-DIPT Green Dark yellow -
5-MeO-DMT Green Dark yellow -
5-MeO-MIPT Green Dark yellow -
5-MeO-T Green Dark yellow -
Melatonin Green Dark yellow -
6-MeO-T Orange Green -
Amphetamines
AP - Orange -
Ephedrine - Orange -
MA - Orange Blue
Methoxyphenamine Orange Orange Blue
Methylephedrine - Orange -
Agricultural chemicals
Carbaryl - Pale yellow -
Chlorthiamid - Pale purple -
Diuron - - -
EPN - Pale yellow -
SWEP - - -
Xylycarb - - -
Benzodiazepines
Alprazolam - - -
Bromazepam Orange Yellow -
Diazepam - - -
Barbiturate
Amobarbital - - -
Pentobarbital - - -
Phenobarbital - - -
Tricyclic antidepressant
Amitriptyline - Dark red -
Clomipramine - - -
Imipramine - - -
Mineral
Sodium thiosulfate - Yellow =

5-Methoxy-N-acetyl-tryptamine (Melatonin) ; 6-Methoxytryptamine (6-MeO-T); —, negative
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Table 2. Detection limits of tryptamines by
Ehrlich’s reagent

Conc, (ug/ml)
BL 10

AMT - +

DIPT - -

DPT -
5-MeO-AMT -
5-MeO-DIPT -
5-MeO-DMT -
5-MeO-MIPT -

4-Ac-DIPT

Compound

I+ + + + + + +|Z

L+ 4+

BL, Blank test; +, positive; —, negative

Table 3. Detection limits of tryptamines by
Marquis reagent

Conc. (ug/ml)
BL 10

AMT - -

DIPT - -

DPT
5-MeO-AMT - -
5-MeO-DIPT - -
5-MeO-DMT - -
5-MeO-MIPT - -

4-Ac-DIPT

Compound

|
|
L+ + +++ + +|2

BL, Blank test; +, positive; —, negative
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AMT ZE&£TOREF v M CTHYE, 5-MeO-AMT &

AccuSign AMP T4, Triage, AccuSign MET TR,

5-MeO-DIPT {F& T2 o 70, bug/ml DEETIL,

AMT #f AccuSign AMP T2 - 72,
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BEELLUTEER

AL THEL NS 2 0= 79 L% Fig. 3
ZRY, FNENOE -7 SBIRBIFTH Y, THEL
BAHY— I QMR EN Loz, T2, BENIT R
AT bV, BERDPOHEESNE T I T AL M
F v e—F L7 (Fig 4A, B)o MU T ¥ 3 UV REESE
W& FRAFIZ 0.01, 0.05, 0.1, 0.5, 1.0, 2.0 pg/ml 1272 5 &
INTHML, B LR % Table 7 127”3 MRIET
Bidviitd 0.05 ug/ml, EHFHEIE 0.06-2.0 pg/ml,
AR B4R $2120.981-0.999Cd o 72, Table 8 IKRT & 9

Table 4. Limit of detection for screening of
tryptamines in urine using TBPE

Conc. (ug/ml)

Compound

0.5 1.0 2.0

AMT - - -
5-MeO-AMT - - -
5-MeO-DIPT - + +
5-MeO-DMT - + +
5-MeO-MIPT + + +
DIPT - + +
DPT - + +
4-Ac-DIPT — = +

-+, positive; —, negative
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Table 5. Results for cross-reaction of tryptamines in
urine (50 xg/ml)

Table 6. Results for cross-reaction of tryptamines in
urine (5 zg/mil)

Triage Triage AccuSign AccuSign

Triage Triage AccuSign AccuSign

Compound (s \ip) (gthers) AMP  MET Compound (s \p) (sthers) AMP  MET
AMT + - + T AMT T - + -

5MeO-AMT - - + - 5MeO-AMT X x - x

5:MeO-DIPT - - - - 5McO-DIPT X x X

+, positive; —, negative

+, positive; —, negative; X, not tested

Table 7. Limit of detection and linearity data for determination of tryptamines in urine

Compound LOD Linearity Equation Correlation
P (ug/ml) (ug/ml) Coefficient
AMT 0.05 0.05-2.0 y=0.971x —0.006 0.998
5-MeO-DMT 0.05 0.05-2.0 y=0.736x—0.016 0.998
5-MeO-AMT 0.05 0.05-2.0 y=0.537x-0.017 0.998
5-MeO-MIPT 0.05 0.05—-2.0 y=1.186x—0.031 0.999
DIPT 0.05 0.05-2.0 y=0.779x +0.020 0.997
DPT 0.05 0.05—2.0 y=0.710x+0.010 0.997
5-MeO-DIPT 0.05 0.05—2.0 y=0.964x —0.018 0.999
5-MeO-DPT 0.05 0.05-2.0 y=1.030x—0.010 0.999
4-Ac-DIPT 0.05 0.05-1.0 y=0.387x+0.017 0.981
LOD, limit of detection
Abundance| .
500000 Blank urine
450000
400000
350000
300000
250000
200000
150000 m/z:58
oot s,
s S
m/z:256
%100 12,00 13.00 1400 15.00 ' 16.00 " Time
5-MeO-MIPTTFA (S-MeO-DIPT-TFA . \\ 0 T TFA
Abundance 5-MeO-DMTCTFA Spiked urin
500000 -MeO- MTQ; / 5-MeO-DPT-d,TFA P o
450000]  AMT-TFA OPTTFA 4
DIPT-TFA
400000
350000 /
400000 5-MeO-AMT-TFA /4-Ac-DIPT-TFA
250000
200000
150000 m/z:58
wono y" L= = B,
50000 J e
T T T T ™ T T T T T T T M/Z.ZSG
%10 12,00 13,00 14,00 15.00 16,00 Time

Fig. 3. Mass chromatograms of the extracts of blank urine and spiked urine



IhBREESME, b5 (1-3), F19- 6 H

226
253
140
r+
129 %46
6 102 136
o L8 L 178 198 299
100 200 300 m/z
75 89 116 14418955 i 256 270
100 200 300 m/z
114
72
| 129 154 226240 325
100 260 300 mz
114
240
) 7'2 8.16 139133 22'6 | 31L1
100 260 360 s
256
283
159
M*
140 se
69 gg 116 186
5-MeO-AMT-(TFA),  bode il I C_ 2l 242
160 260 360 iz

Fig. 4A. Spectra and structures of TFAA derivatives of (a) AMT, (b) 5-MeO-DMT, {c) DIPT,
(d) DPT and (e) 5-MeO-AMT.
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114
130144159173 155 256270285
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114
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114
72
130144158 216 242256 383
100 200 300 m/z
128
5-MeO-DPT-d,-TFA 80 96 144189173 256270 350
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Fig. 4B. Spectra and structures of TFAA derivatives of (f) 5-MeO-MIPT, (g) 5-MeO-DIPT,
(h) DPT, (i) 4-Ac-DIPT and (j) 5-MeO-DPT-d 4.
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Table 8. Accuracy, intraday and interday precision for tryptamines in urine

Compound Intraday* (n=5) Interday® (n=15)
spiked (ug/ml) Mean = SD  CV (%) Mean * SD CV (%)
AMT
0.1 0.12+0.01 12 0.11£0.01 10
1.0 1.07£0.04 3.9 0.94 +0.08 8.3
5-MeO-DMT
0.1 0.07+0.01 9.6 0.06 £0.01 16
1.0 0.72%0.06 9.0 0.75+0.08 10
5-MeO-AMT
0.1 0.05+0.002 5.1 0.05%0.003 6.2
1.0 0.58 =0.01 2.2 0.53+0.03 5.8
5-MeO-MIPT
0.1 0.10£0.002 2.1 0.10%0.01 6.1
1.0 1.24£0.04 2.9 1.24 +£0.05 4.0
DIPT
0.1 0.12+0.02 14 0.10=0.01 9.0
1.0 0.85%0.03 3.6 0.82%0.02 3.0
DPT
0.1 0.09£0.01 11 0.09+0.01 7.6
1.0 0.75%£0.03 3.5 0.76 £0.02 2.6
5-MeO-DIPT
0.1 0.09=0.001 1.2 0.10 £0.004 4.1
1.0 1.03£0.02 2.0 1.03£0.03 2.6
5-MeO-DPT
0.1 0.11£0.003 3.2 0.10£0.003 3.2
1.0 1.11+0.01 1.2 1.07 £0.02 15
4-Ac-DIPT
0.1 0.07+0.02 30 0.05£0.001 20
1.0 0.36 = 0.06 16 0.27£0.07 25

SD, standard deviation; CV, coefficient of variation

2 Intraday precision analysis was performed on a single day of analysis

b Interday precision analysis was performed over five consecutive days

IZIRFPVREE 0.1, 1.0 ug/ml T HWNERIE1.2-30%,
1.2-16% T&H o720 Tz, RFIRE 0.1, 1.0 pg/ml TD
A Z8)133.2-20%, 1.5-25% CTH o 72,

5. PUTEILREEEMICLBFEEN
5-MeO-DIPT WD EEb NI2HFICONWT, KER
WH L7e FEEERHOICRT LB CTH b, BEM
E3705%, SR E BT 5-MeO-DIPT & B b
BEARICEDP LTILMICEAS L, Mb2<LT,
ek EEBLRIL, BRAHE VBT LEELL
70, EHIERICHE SN, KEFHORND
TeZzoo, [ HBFE S IR &R GER L AR

DWTHH L7z BED 5-MeO-DIPT 2B L2 8%
HLZLTTWZ b, IR RERASPET
HofzZ b, GO-MS FIT L AFELEREITo
kA, FHEENT 5-MeO-DIPT iZ#H & Lf, 5-
MeO-DPT ##&H &/, JRF D 5-MeO-DPT R
0.37 pg/ml 725 72,

Z =
BT ARICEE I LS 5-MeO-T £2-3
— F7a/8 5 55-MeO-DIPT # 8T 5 HETH

bo AFHELR Do -IEEYE (5-MeO-DPT) & E
KFET AL L 22 AEEENE  (5-MeO-DPT-dy) O
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AREBMIIC, 2-9—F7axr% 1-9— K7
v, 1-8=F7unrdg, CEERIERLI-E IS,
SHT B0 OEEWE L LTRSLEFEL N,
20728, W, HEEOYUBRERFT L T,
HEBEG] & A L %EE, 5-MeO-DIPT I3FRSEICISE
ENTWZAHY, 5-MeO-DPT IFERE ICHEES N TV
Polz, TNHFEEREMITECRIIG, GC-MS LW
ST BRI TH ZOERRD R L, EEYWEOAT
PEELBELE & o7z, SHEER LASHTFERICH
TAEEME IBATEZ D Db o728, BEEYD
AFRELL, AFTERZVWIDREH L, 202
Enbd, BRIEBWCESEIMFORENL, Eikfl
DEANTAF OFE L LSy O g O MG A7
BLEZD,

4T REIOEHET, BERLBEP OREYHE
FBUEHTHLEEZD, TV vy REEIZAVF
—VEREFEOAWORRREL LTHbRLTYS
2, WHEAFL UV ERERT 7202, M) 7Y I VR
BEEDOBENEARE IRV, FOLD, BY
WHI R REHO BHRBICH S TW S v E VR
W, <N FARMICL L BEFE L BArEbE THE
THILET, BESL V7Y 3y REEEY OB
PR L o, TRFEFIC, SUVFARKBEB L O
=Yy bR TORBEHTH LS, 1V F—VEBRED
BIFEOMBESHENTESL 2 L 2R L2, KETO
BRI TFRRIE, B3R T mg, Wi T 10~60 pg/ml TH
b, BLAZROMERATA M) T 3 v REBEEYOREE
PEE pg/ml~ mgiml THLHILEFERBLTD, T
DRHETRELBRE TH o7z, INHIPITL Y Eikd
FARAE LB, BB Eh S REIcE R ER
PRETELIDEEZ D,

—%, R, KL ETE, 2ERSVFEERREE R
B L TEROBRBPETE R P o720 2T, BB
TYIVREREYOMBEE A4 VR AERE
(TBPE 3\i) &, MEMMEKLICL2BEXY T
M3t L7, TBPE R 7V FLT I VEBLUEL
BT VEZYAAT AT VEERERELTER
T 57200, TEIRFD N Ty IV REERYS
MM TELEEZ D, REI) 7Y IV REEEYD
DERIIEASFEE L 2 VEUR TR, AR AETHS
LEZ D, IEMARSE R WAREY Y M, 20
FADEZEPLIAENTVEY, FP) 7y I V%
BREYORBOFEIME SN THR Y, M) T¥
IVREBEEYOIRIET I EE2HOI LS AP,
MA OEE CXERGERRIT I EZ LN, Rl
B ORBICHHTE 2RSS 2, SHEKBRL.

FEHE, AMT, 5-MeO-AMT & AP OZEF v MBI
iR L7225, 5-MeO-DIPT i3k TH o7z, DERrS,
TBPE HEIC & 2 BRKID & FURIERIGIC & 5
Fw M AccuSign AMP ZflAGbE 5T & T, HE(C
R TH IV REEEWOREL D Z LT
EEZD,

Pbrs, BROBEKE, RbdEmET, Y
TY I VREBEEYOFEIMEEIREL B2 o /225, #
YRR OAF R LB L 2281 Y % FE T 5 13 AR
BHD GC-MS HIZL AFAEB L UVEEITHARTH
bo /o, EZOMEREIERL THREBELERME
DB LN LBEILS NI SHTEPLETH S EAR
B O3EY RN, B 50, BEEBECEAE
HIHEPHWO NS, MK &4 T T
eIz AL LR T W A TH LI EHD, Fhz
By 27200, BROREET S S A 2BV AL R
R U7z BEROREES Y 5 403, WO EAMAHEBHIC
BARZMTH Y, bz ShVWHE2ETS, b
V7Y IVREREY LT I VIEEY R GC T
T 554, PREOR L LEEE L CHERL
T BBINE N, FEMEITOWTIE, AMT & 5-MeO-
DIPT D&#1C, MEKEEREE FVv: AMT O A % FHiEE
LT 5FHEEHRE LTI, RIFFETIE, BRI
MA R SEEOEY 2R L L, ¥—2BRO
YE L EEEoR LA HWIC, TFAA KL B 7 VMt
ENO—YA (PYRAFLIYN) MY TINFETE
FPIRERNYAFALZIOOYS Y A EDER
# (BSTFA+TMCS, 99 : 1, v/v) 2L B U AFILY
Jov (TMS) 1b%EH#EF L7z. TFAA, BSTFA, TMCS &
WERSZMTH Y, 4HREINT 2 TH A )Mo
EIMCOEEMICT 2, T/, ERENEVLOOH
IR D BIEDMR Y, TFAA 12X 5 7 Y Vbidsis &
L2279 I v RBEEYOETTHETH o7z
A%, BSTFA+TMCS 12X % TMS 1kid AMT, 5-MeO-
AMT DSEHERIL S NP o7z720, TFAA XL BT
VbR RA Lz, BHEME (CV H) owTiE, IS
& LT L7z 5-MeO-DPT-dyy IHETEDFEBLT 5 5-
MeO-DPT, 5-MeO-DIPT 7 &3 L Wl %57 L 7275,
AMT, 4-Ac-DIPT % Ei310% %282 /e Y TH IV
FRBERY 2 EFFA F— F 5 v 7 TN 5 EEE
WEEWOBHIFAL Th 24, BIELHHES
B OVBA GHEDALEMHRESHFETHI L0 D,
IS 2 1 DAWARBOFETIE CVHEICIES D E A
LizbokEZ L,

FEBEORFEEH T, BEH 5-MeO-DIPT ZfH L
TG E BT W25, 5-MeO-DIPT 2 52 L1
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TE %M olzo GO-MS THEWELBEbhLE~7
DR 1214.524°C, 5-MeO-DIPT O {458 [
1440502 L, BO NI AARY P VX, 5-MeO-
DIPT DY AA~NYZ bV (Fig. 4 ) ML TH
n, BEEWTHLZ LR EINL, LAL, &
LN ARANRY PVITIE, 5-MeO-DIPT 127\ m/z
86 DT T T AVF—V a vHFBERINI, TAANR
7 PVERREELER, miz 86 13 5-MeO-DIPT D
ERUARTH S 5-MeO-DPT ORI pRAZLE <2 T
TTFAEMICHETADDLEEENIZIZD, b-
MeO-DPT % & L CHEFR L7z 5-MeO-DIPT A&
BIORAFHEER 1.7 1g/ml®, 229ng/mi20, 1.6 yg/ml2D,
1.67 pg/mlin & #i4s & T A 2% 5-MeO-DPT %
BlIEE S ORENWD TTH 272, 5-MeO-DPT
DHHEBERIAHTH 575, 5-MeO-DPT DR HEE
0.37 ug/ml ¥ 5-MeO-DIPT FrEEZEH5172020 & 3E R
ThY, SHRIVH 5 M) TE I VREREYTE
DBIZBEZ D bDEER D,
RIFFERFICL D, BEPEOAFHFTRERD,
RN IEREEB L CRAEEBEFERT 5 L1
BTh, FOREE LT, BEORMFRICERL,
HREFREOBEFED—BI L b Z L HESh
bo Tz, BEEWERECHRETE LT LR R
mansdzeizky, EWEHHAORKILIZOHELT
5T ENTE, HERFEOHFLERORER MR
MTEBbDEER B,
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A Systematic Toxicological Analysis for Hallucinogenic

Tryptamines in Seized and Biological Materials

Akihiro NAKAMOTO2), Akira NAMERAV, Midori YAHATA2,
Takako KURAMOTO?2, Manami NISHIDAV and Mikio YASHIKIY

1) Department of Legal Medicine, Graduate School of Biomedical Sciences, Hiroshima University
2) Scientific Investigation Laboratory, Hiroshima Prefectural Police Headquaters

A systematic toxicological analysis for hallucinogenic tryptamines in seized and biological materials was
developed.

First, there were domestic problem that it was difficult to obtain standard sample of a controlled sub-
stance for analysis. So the standard (5-MeO-DPT) that were not obtained and internal standard (5-MeO-
DPT-dsy) were synthesized in our laboratory. Screening of powders was carried out using the combination
of several spot test, Simon’s, Marquis and Ehrlich’s reagent. It was possible to distinguish from 24 kinds of
abused drugs such as stimulants and psychotropic drugs. Also, the tendency that the same color tone was
shown by the position of the substitution on the indole ring was observed. Screening of urine was carried out
using ion association reagent (tetrabromophenolphthaleine ethyl ester) and immunoassay kits. For identifi-
cation and quantitative determination in urine was carried out using isotope dilution gas chromatography-
mass spectorometry. The calibration curves showed linearity in the range of 0.05-2.0 zg/ml. When urine
samples containing two different concentrations (0.1 and 1.0 #g/ml) of the drugs were analyzed, the coeffi-
cients of variation for intraday and interday testing ranged form 1.2% to 30%.

The developed systematic methods for toxicological analysis would be contributed to the investigation

and help for treatment of patients.



