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Table 1 List of Doping Drugs

A) Psychomotor
Stimulant drugs, e.g.
Amphetamine
Benzphetamine
Cocaine
Diethylpropion
Dimethylamphetamine
Ethylamphetamine
Fencamfamine
Methylamphetamine
Norpseudoephedrine
Phendimetrazine
Phenmetrazine
Prolintane
and related compounds
B) Sympathomimetic’
amines, e.2.
Ephedrine
Methylephedrine
Methoxyphenamine
and related compounds

C) Miscellaneous central

nervous system

stimulants, e.g.
Amiphenazole
Bemegride
Leptazol
Nikethamide
Strychnine and
related compounds

D) Narcotic analgesics,

€.g.
Heroine
Morphine
Methadone
Dextromoramide
Dipipanone
Pethidine and
related compounds
E) Anabolic steroids
Norethandrolone
Ethylesterenole
Methylteslerone
Methandienome
Esters of
19-norteststerone and
related compounds
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Table ]| Doping Drugs and their Structural Formulae

1. Amiphénazole
(APZ)
NH.

Lg
H,N——N

5. Dextromoramide
(DEX)

©<c]]co |

q ¥- ~CH.~CH— CcH,

9. Ephedrine
(EPH)
CIH—(%H-CH B
OH NH-CH;,

13. Leptazol
(LEP)

N-
Il N-
N

17. Methylephedrine
(MEP)

CH—(]IH— CH,

OH I}I—‘Cﬂs
CH,

21. Norephedrine

(NEP)
oH

OH NHZ

@—CH-CH—CHs

25. Prolintane
(PLT)

Oreusep-c.,
N
-

2. Amphetamine
(AMP)

@-CHrCH—CHS

NH,

6. Diethylpropion
(DEP)

CH; C,Hs

@co—(':u—N/
NC,Hs

10. Ethylamphetamine
(EAM)

@—cng—gn—cm

NH-C,H;

14, Methadone
(MED)

CH;CHzCO-C-CHyCHN

18. Methylphenidate

(MPH)
N

CH-COOCH,

£

22. Norpseudoephedrine
(NPE)

oH
@—CH—(EH-CHS

He

26. Strychnine
(STR)

3. Bemegride
(BEM)
[¢)

D{HZ—CHg
HN
or~ CH,

7. Dimethylamphetamine
(DMA)

¢ -ctecu-cH,

I\II—CH3
CH,

11. Fencamfamine

(FEN)

@ iN H-CHzCH,

15. Methoxyphenamine
(MPA)
OCH,

CH, @—CH #CH~CH,

“CH,4

NH- CH,

19. Morphine
(MOR)

H,CN
OH

OH

23. Phentermine
(PTM)

s
e C-NH,

CH,

Caffeine
(CAF)

H, éij]’-h

CHS

Letters in parentheses show an abbreviation of the drug name

4, Cocaine

0C)

COOCH,
N-CH, ;%)C(@

8. Dipipanone
(DIP)

CH;CH5CO-C-CH7CH-CHy

|
O
12. Fenfluramine

(FFA)

Q-CHg—Clﬂ—NH- C,H,
+C cH,

16. Methylamphetamine
(MAA)

@—cn—CH— CH,

NH— CH,

20, Nikethamide
(NIK)

Qco—lxll-csz

C.Hs

24, Pethidine
(PET)
COOC,H;

weN A0

Nicotine
(NIC)
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—), {EE/ v 7 » F Y v (Aldrich Chemical
Company, U.S. A), BLU =2 v GEELRK)
TR EEA L, 737 2 7Y —n (Aldri-
ch), ¥z btwE7~<4 F (Janssen Pharma-
ceutica, Belgie), vy = F 1 7 n vt + v (Siegfr-
ied Zofingen, Switzerland), vy v .</ v (Bu-
rroughs Wellcome & Co., England), 7 = v %
v 7 7 3 v (Aldrich), x+ ¥ (Burroughs

Wellcome & Co.,), / A+ 7V 4 Fz7 = F Y v
(Aldrich), 7 =~ 5 o 3 v (Alfred Bader
Library of Rare Chemicals, U.S. A)), B L Uf 7
= Y v # v (Industrie Chimiche Farmaceutiche
Italiana, S.P. A. ; Italia) 1 AAG & 5 <, 2
HEEELOBERICLVAFE LR, YXFLT v
723V, TFAT YT Yy, BEUT 2
YINTZ R yOLIEREL, vy FryREo A,
H. Beckett ZFnEEIZ LV HE5sh-bns

AL 7=,

AT~ TR R 2 A L, 3 R
Norit A (#, Amend Drug & Chemical Co.,
USA)XAD-2 {37 v S5 — 35 4 } XAD-2
(Rohm & Haas Co., U.S. A) 2/ L 7~

FERR UIFEATIC BN T 2R AR, #E
RIS L o 2 B — VBPIR, B LU, 1977463k
Elop s N =T 2k r—, 7 4 %4

1. Extraction by Ether
Urine 5ml

5N HCI 2 drops
Ether 3.5 ml
shake (5min)

centrifuge
(3,0001rpm, 5 min)

Ether Urine
SN KCH 0.5ml
Ether 3ml
Na, SO, 3g
shake, centrifuge

Acid Fraction

Ether Urine

c¢.HC1 1.2ml
hydrolyse

30 min
adjust to pHI9
Ether 3ml
Na, SO, 3g
shake,
centrifuge

Etiler Urine

Hydrolysed Fraction

Figure I Extraction Procedure

2. Extraction using Charcoal
Urine 5ml

pH 11 buffer soln.
2.5ml

3. Extraction using XAD-2
Urine 10ml

XAD-2

Cl}arcoal Q.3ml wash with;
mix, centrifuge pH 4.55 buffer soln.
Chloroform
Urine Charcoal
Chloroform  XAD-2
Ether 3ml
Chloroform wash with
Ether Charcoal Frac. pH 11.6 buffer
soln.
Ether Frac. Chloroform- Chloroform-
Isopropanol Isopropanol
(5:1), 3ml (3:H

Org. layer  Charcoal

Chloroform-Isopropanol
Frac.

Org, layer XAD-2

Chloroform-Isopropanol
Frac:
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1. A¥RABIC X 2K Fig LISET o
<, B 5ml % 16.5x115 mm F}&5EILEIC
Y, 5NHCL 0. 1ml #jnz L+ 2, Z
Iz —F7a3.5ml 2Nz 5 M0 TE b
#IF 3, 000 rpm T 5 Al LB L, FBoz~
TNEEKRGET V) T ar ANTANAH T 28—
PEBUGREBEICE S, =~ 1mlTiER
HEORBEZT, Zoz—Fa 2Rl TREB
oz rzob, Fifsxz—s1rPET2E o~
FOREET Y v AR HHEREEE S, (B
PESYED BT L= EDRIZs — F 1 3
ml, 5N«HCl 0.5m/ &H 50 LA TEiL
Jmr—FMZUkEL, BERT—TFrERELE
B+ v A AR FY v L) 38%
oz, EMEEEE FERC S F, SO
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ml 2Nz CHREAE T 30 ik R e 1775 -
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BEElS « HFR F AR 2T 2 INZ B0 (kR
YD

&2 OB EF30°DKIBEF Ny K FT=
—FrEHELBEDER 5,

2. VEMERE Meola oOFE? IZH00, R
5ml#%16.5X115mmILiemE - & Y pH11 RER
EBER 2. 5m/ & TEHERTVE. 3miz iz, 77 v
ValXY—TIKEBEEL = Db HIHEET
3, DTS, 000 rpm T 5 S3fHlE Lo EE L T R
DWETTh, ZORIWEIZZ—71 3mlzhn
Z, 450 FETHEB 2T, LIS {E#HE
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TEL SV FEDD, FEEFHEN. S 21T

&
&

HEE FHBREICE B S HIZH ) —EmmEr <
DIRL, A¥-iHKIC 5 BEE - Bifk = 7 VIR
2WEMAB. (Zuadkibelf VT ) —01
SED &< O E 40°0kBE T Ny [T
TR HE LR 52,

3. VY vE Pranitis & 0JFES (2660,
JR10miz XAD—2 71 5 2 % i#iB X 4 pH 4. 55
0. 05MFERE v — S B HI THe > =D H 7 mm kv
LTCEHT 3, (B - FiETED oW T pH 11.6
D0, 0IMREE 7 V BEE T - 7= b, 7 mak
VMo 4V Turr)—nyE (3:1) TIHEHLS
DEERE « FEER = F AR 2T 2 A B (T
SED &2 OFHE E $940° OB T Ny [ T T
B BELEEMER 5,

EEB/OY LSS5 T7 14—

YYAFNLTV— } 7a — 4% 1 B5FM

GRAREEAD) 2 HEEY 20 X20cm, ES

0.25 mm & LCELL 105° T 1 FERIvE (L L 7=

DY, Fyr—F—FIZEET 3,

ZE vy b WL TESNEBREY -y /

—0.2ml 2z TEL, YU ATF T v—1T

28T 5,

RS L
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2. n-7%/—ne 5% 7K (95 5)

ReRE 1 BIMRRE BEBEEAY

YU RSN REROD, SHERIMER &
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9. ZvEFYUVEE —veFYv0.58%

n-7% 7 — 100 ml \ZHERT 5,

3. WilEsw 5N - Gk

4. HEbE&MEHEE Nall.ggzke6mliizd

L, U5 BiEbEEmEE (HyPtCls - 6

H,0) 10m! #®Fnt 3. FARF, /KT 10 B2

N

5. Fo—4v P73 EEERBEA<

2 ((Bi0), COs5 « 1/, H,0) 0.5 g 1= HCI, 1. 5mi
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2T50ml L B, |

6. LYY VHE FEE (CuSO, . 5H0)
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yyviml, Kdml 2Nz 3.
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7. TEEAZKEBEAZE  WMEAEE— k8 (HgNO; -
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TRIBRINITTT 4—
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HFut (AF5s E) 3% OV-17,/Gasch-
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S AN T s, AT LEE140°~240° (8°/minF
b3

(#7245 F)1.5%, OV-1 Gaschrom Q,
80~100 ¥ v ¥ =, 1mx2mm ID #5247
L, T HIRE 160°~280° (12°,/min EHIE)

BEOHE A 4 LBE T0eV, IEEE
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L TE L B CEREE T F o 206lB LU
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Table 111  Soft Drinks, Treatments, and Tonics
Drug Maker Ingredients Dose
Aspara C Tanabe K & Mg aspartate, Vitamins 2 bottles/day
1 .
Coca Cola ggf‘?ligg a Soft drink 2 cans/day
Gingin-ton Korea Extract of ginseng 1 bottle/day
g[?éggsan Drink Chugai Glucuronolactone, Vitamins 2 bottles/day
Hicee A Takeda Vitamin C (500 mg/a tab) 3 tabs/day
- » Taurine, Arginine dydrochloride,
Lipovitan D super Taisho Vitamins 2 bottles/day
New Guromont Chugai Glucuronolactone, Vitamins 2 bottles/day
QOronamin C drink Ohtsuka Vitamins ‘2 bottles/day
Tathion Yamanouchi Glutathione (50 mg/a tab) 6 tabs/day
Tioctan Fujisawa Thioctic acid (2.5 mg/a tab), Vitamins 6 tabs/day
Tiovita Drink Taiho Thiocticamide, Vitamins 2 bottles/day
Samon Royal Jelly Taisho

Royal Jelly, Vitamins, Herb extracts

2 bottles/day
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Table 1V Rf Value and Their Characteristics on TLC

Alkali Drugs
Rf. value Location
Drug
Solvent I* | Solvent II** uv Ninhydrin | PtCly -Nal | Dragendorff
Amiphenazole 0.46 1.00 + orange
Amphetamine 0.19 0.21 + violet orange
Cocaine 0.66 0.17 violet orange
Dextromoramide 0.73 0.60 violet orange
Diethylpropion 0.68 0.19 + + violet orange
Dimethylamphetamine 0.31 0.07 blue orange
Dipipanone 0.38 0.25 + violet orange
Ephedrine 0.14 0.12 + violet orange
Ethylamphetamine 0.21 0.12 + violet orange
Fencamfamine 048 0.16 violet orange
Fenfluramine 0.37 0.11 + + violet orange
Leptazol 063 044 orange
Methadone 0.26 0.11 + i violet orange
Methoxyphenamine 0.19 0.09 + + violet orange
Methylamphetamine 0.23 0.12 + + violet orange
Methylephedrine 0.21 0.11 + blue orange
Methylphenidate 0.58 0.12 + violet orange
Morphine 0.17 0.05 + blue orange
Nikethamide 0.62 0.38 + orange
Norephedrine 0.15 0.13 + + violet orange
Norpseudoephedrine 0.15 0.14 + violet orange
Phentermine 0.36 0.16 + +. violet orange
Pethidine 0.55 0.13 + violet orange
Prolintane 0.43 0.12 + violet orange
Strychnine 0.36 0.03 + violet orange
Caffeine 0.60 0.27 + blue orange
Nicotine 0.45 0.05 + blue orange
Acidic Drugs
Rf. value ‘Location
Drug
Solvent I* | Solvent IT** uv Cu-pyridine + 1% HgNO;

Bemegride 0.71 0.65 black

Barbital 0.60 black

* Solvent I  Chloroform: Methanol (9:1)
## Solvent II n-Butancl:5% Citric acid (95:5)
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i 2 26% Table IV ISR L 7=,
FERLEZEYD Y b7 h VED LU oS
13, TRCFIT—F Y Fu7SHBICGHETHY,
A7 24 B LU =aF vy EBENEIIT DN
0D, HEASmEFEIG LT T = 4 v (RE
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Table V. Relative Retention Time on each Temperature using 1.5% 0V-17 Column

Column Temperature

120° 140°

180° 235° 290°

Amiphenazole-TMS
Amphetamine-TMS 1.00(2.08)*
Bemegride 1.22
Cocaine
Dextromoramide
Diethylpropion 2.44
Dimethylamphetamine 1.50
Dipipanone
Ephedrine-TMS 4.03
Ethylamphetamine-TMS 1.40
Fencamfamine-TMS
Fenfluramine-TMS 1.18
Leptazol
Methadone
Methoxyphenamine-TMS 3.88 0.88
Methylamphetamine-TMS 1.20
Methylephedrine-TMS 4.17 1.06
Methylphenidate
Morphine-TMS
Nikethamide
Norephedrine-TMS 3.31 0.97
Norpseudoephedrine-TMS 3.31 0.88
Phentermine-TMS 1.11
Pethidine
Prolintane
Strychnine
Caffeine
Nicotine

1.00(4.30)

0.82

1.00(5.33) 0.20
1.00(6.93)
0.39

1.78
1.78

0.72

1.00(5.12) 0.24
0.69

2.32
0.53

0.96
0.45
2.25
2.70 0.43

* A figure in parenthesis shows retention time minute.

_8_.
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Conditions; Shimadzu GC-4CMPF, 1.5%; OV-17 on Shimalite W,DMCS,
80-100 mesh, 1.5m * 3mm glass column, N, 30ml/min., temp.

isothermal at 120° for 3 min., then programmed to 300° at
10° /min. and held at 300° until the end of the analysis. sen-
sitivity 102 M Q, range 40mV

Figure 2 Gas Chromatogram by Programmed
GLC
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Figure 3 Gas Chromatogram by Programmed
GLC
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1.5% OV-17 on Shimalite W, DMCS, 80-100 mesh,

1.5m X 3mm glass column, temp. isothermal at 250°

for 1minute, then programmed to 300° at 20° /min.
and held at 300° until the end of the analysis. sen-—
sitivity 102 M Q, range 40 mV

Figure 4 Gas Chromatogram of Drug Mixture

TMS detected in high temperature
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Figure 5 Mass Spectrum of Acidic Drug
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Figure 6-1 Mass Spectra of Alkali Fraction Drugs
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Figure 6-2 Mass Spectra of Alkali Fraction Drugs
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Figure 6-3 Mass Spectra of Alkali Fraction Drugs
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Figure 7 Mass Spectra of Hydrolysed Fraction Drugs



Table VI Relationship between Alkali Fraction Drugs and diagnostic m/e selected

Drug mfe 72| 78 | 82|100{106 (109 110|112|118{126|140|142|148|154 159168 (170|180 (247

Amphetamine-TFA ® o
Dexfromoramide @
Diethylpropion 0 ®
Dimethylamphetamine @
Dipipanone ®
Ephedrine-TFA o] @
Ethylamphetamine-TFA o e} [ ]
Fencamfamine-TFA e} ® | O
Tenfluramine-TFA ) le] o |®
Leptazol ® o
Methadone ®
Methoxyphenamine-TFA o] o | ®
Methylamphetamine-TFA o) 0 ]
Methylephedrine-TFA ) o)
Methylphenidate-TFA @] ®
Nikethamide ol o BiNe)
Norephedrine-TFA ®
Norpseudoephedrine-TFA . (4]
Phentermine-TFA ®
Pethidine e} ®
Prolintane . ®
N-Ethylnicotinamide-TF'A o |- L]
LS. o ®

O m/e which the drug gives
@ m/e which is the highest intensity for the drug in the selected numbers

Table VII  Relationship between Hydrolysed Fraction Drugs and
diagnostic m/e selected

124|176]182{196]236|289(302|303|334|355(357|371|429|207

Cocaine ® O
Morphine-TMS o O oO| ®
Strychnine ®
Codeine-TMS O ®
Atropine-TMS ®
Levallorphane-TMS e} ®
Pentazocine-TMS @ O
Pentazocine (H, O)-TMS ] ® | O
LS. (Hexesterol-TMS) @

o m/e which the drug gives. ‘
® m/e which is the highest intensity for the drug in the selected numbers.
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120 mesh, 2m x 2mm glass column. temp,
140°—240° (8° /min)

MC: JMS-300, ion energy 70eV, accer.V. 3kV,
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Computer : JMA 2000
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Figure 8§ MassChromatogram of Alkali Frac-
tion Drug Mixture TFA
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Figure 9 Mass Chromatogram of Alkali Frac-
tion TFA from Urine
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Figure 10 Mass Chromatogram of Hydrolysed
Fraction Crug Mixture TMS
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Fraction TMS from Urine
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Table VIII Detectable Limit by TLC, GLC, and MC

Detectable Limit
Drug

TLC* GLC* MCH**
Amiphenazole 3.0 1.0
Amphetamine 1.0 0.4 0.003
Bemegride 1.0 0.2 0.025
Cocaine 0.4 0.2
Dextromoramide 0.4 0.2
Diethylpropion 0.2 0.1 0.009
Dimethylamphetamine 0.2 0.2
Dipipanone 0.4 0.1
Ephedrine 0.4 0.1 0.006
Ethylamphetamine 1.0 2.0 0.003
‘Fencamfamine 1.0 0.1 0.003
Fenfluramine 0.2 0.2 0.003
Leptazol 1.0 0.2 0.003
Methadone 0.4 0.1
Methoxyphenamine 0.2 2.0 0.003
Methylamphetamine 1.0 0.4 0.003
Methylephedrine 0.4 0.4
Methylphenidate 1.0 0.4 0.003
Morphine 0.4 0.2
Nikethamide 1.0 0.1 0.006
Norephedrine 1.0 0.1 0.003
Norpseudoephedrine 1.0 0.1
Phentermine 1.0 0.2 0.003
Pethidine 0.4 0.1
Prolintane 0.2 0.1 0.01
Strychnine 0.2 0.2 0.015

* On TLC and GLC, each drug was added to 5ml
of urine. (ug/ml urine)
*#%* On MC, authentic drug was used. (ug/an injec-
tion)
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Table IX Detectable Hours by the Drug Administration Experiment

(The detectable hours on TLC and GLC show the result of the screening test,
and the hours on MC represent the result of the identification test).

Detectable Hours after Administration

Drug }?;fjj" ﬁﬁ;ﬁet&d TLC GLC MC
Ami 100 5
miphenazole oral unchanged 12 12 6 6
Lo 50 unchanged 120 120 126 120 48 24
Bemegride oral  metabolite 120 120
s . 25 unchanged ND*:* ND ND ND ND ND
Diethylpropion oral  metabolite 24 24 24 96 24 48
Ephedrine o2 unchanged 48 24 72 72 9% | 120
. ; 10 unchanged 72 24 72 72 96 120
Fencamfamine oral  metabolite 120 24 120 96
Leptazol of £ unchanged 24 48 12 12 24 6
Methoxyphenamine g?ﬁ unchanged 48 24 12 24 72 96
P : 50 unchanged 24 24 48 48 72 72
Methylephedrine oral metabolite 24 24 48 48 72 72
Methylphenidate o ;lfg unchanged ND ND 12 6 12 12
. . 250 unchanged 6 43 6 3 3 12
Nikethamide im. metabolite 24 24
Norpseudoephedrine 0328 unchanged 12 12 12 12 24 24
Prolintane 033 unchanged ND ND 12 12 24 24
Methylamphetamine™** unchanged detected detected detected
Morphine®###* unchanged detected detected detected
Pethidine###* unchanged detected detected detected
* athletes (&) ingested drugs
ek not detected
Hoksk detected from the urine of an addict

*#x%k  detected from the patient urine administered “Opiato”
*akdE detected from the patient urine administered “Pethilorphan™
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Table X Some drugs and their metabolites

AMP DMA EPH EAM MAA MEP NEP MET
Amphetamine O o
Diethylpropion (@] (@]
Dimethylamphetamine O [e) O ?
Ephedrine (@] o
Ethylamphetamine ? (¢] ?
Methylamphetamine o} O ¢}
Methylephedrine (@] (@] (@]
Norephedrine o
Norpseudoephedrine e}
? metabolite assumed from the metabolic pathway of another drugs

AMP; Amphetamine

DMA; Dimethylamphetamine

EPH; Ephedrine

EAM; Ethylamphetamine

MAA; Methylamphetamine

MEP; Methylephedrine

NEP; Norephedrine {or Norpseudoephedrine)

MET; Another metabolites



Table X1 Unchanged % Dose excreted of Doping Drugs in Urine

Drug unchanged % dose reference ?gf?i?fg;l)
Amiphenazole detected
Amphetamine 54-70 16, 17, 18, 19
Bemegride partly 20 detected
Cocaine 1-12 21, 22, 23
Dextromoramide not detected 24
Diethylpropion 2-7.8, little 13, 14, 25 not detected
Dimethylamphetamine 40 26, 27, 18
Ephedrine 61-80 28, 29 detected
Ethylamphetamine 17-45 18, 30, 31
Fencamfamine detected
Fenfluramine 20 31, 32
Leptazol 9.9 33 detected
Methadone 4 15, 34
Methoxyphenamine detected 35,36 detected
Methylamphetamine 23-major 17, 30, 37 detected
Methylephedrine 32 28, 29 detected
Methylphenidate 0.8-11 38, 39 detected
Morphine 1-14 15, 40 detected
Nikethamide detected
Norephedrine 91 15, 41
Norpseudoephedrine 40 42 detected
Phentermine less than 5 43, 44, 45
Pethidine 2-10 15, 46, 47 detected
Prolintane not detected 48 detected
Strychnine - small 49
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DOPING ANALYSIS

SCREENING PROCEDURE

Utrine 5mlx 2

5N HCI 2 drops

Ether 3.5ml

shake (5 min.), centrifuge
(3,000rpm x 5 min.)

Ether Urine

TLC-1 5N KOH 0.5ml

GLC-1 Ether 3ml (cont. I.S.)
MC-1 Na, SO, 3g .
shake, centrifuge (same)

Urine

c¢.HC1 1.2ml

hydrolyse in boil.
w.bath for 30min.
adjust to pH 9

Ether 3ml, Na, SO, 3g
shake, centrifuge (same)

I 1
Ether Urine

TLC-3
GLC-3|
MC-2

IDENTIFICATION TEST
GC-MS

CONDITIONS

TLC: dev. soln., chloroform: methanol (9:1)
color reagents,
TLC-1 uv
. Cu-pyridine reagent
1% HgNO,
uv .
Ninhydrin reagent
H,SO,
PtCl, - Nal reagent
. Dragendorff’s reagent:
uv
H,S0,
. PtCl, -Nal reagent
Dragendorff’s reagent

TLC-2

TLC-3

el SR o SRRl S o

GLC: 1.5% 0V-17 on Shimalite W, AW, DMCS, 80—
100 mesh 1.5m x 3mm glass column, N, 30ml/
min

column temperature

GLC-1  150°

GLC-2  250°(1 min), 250°~300°(20° /min)
GLC-3  250°

MC:  ion energy 70eV, accer. V. 3kV, HV 1.3kV
MC-1 3% 0V-17 on Gaschrom Q, 100—120
mesh, 2m x 2mm glass, 140°-240° (8°/
min.) :
MC-2 1.5% QV-1 on Gaschrom Q, 80-100
mesh, 1m x 2mm glass, 160°~280°(12°/
min.)

Identification GC-MS
isothermal, conditions of MS are same as the
above.

Figure 12
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