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SERHFITLU % I 2 720\ RBVEHD & MBH O HEBMARE FR 70~ b 757 (GO) BECTRINT
Ku,%%%ﬁﬁ?A%ﬁwfﬁﬁT%ﬁ&t7y7lyiVQ@)&W}5V7I&EV(MM V7
AT VAR —ORICHFEERL, WHON A THET B2HERH L. WThbV—F4 T2 ThbiHl
FEOBRBRGHICHARL L, TOEERELZELIETECE50THS. ZITHEELELIE, TV T4
THEMRL TR L, WA T L THREEMEAEOSHEITBEIC 4 5 RIE MTPA-pyrazole & B L 72,
TOREER, (H)aA PF Yo (b TVFURAFINT 2N T EFN T T4 F (MTPACD 12, ¥
V-V EREEE LTRSS ELILICI VAR ENZ. ZOREE GCHIA 270V ) ¥V TRIIEA
L, ROTHEBEAMBEEZBRAL, ThE2Z0DFTFE GCIEATERETT, AV rvaryR—-—MTH
EHRRB LTI TATF LAY =R, BEERKOSEIT 2 TERICTIODTHAS. ARELZHVF
VAT LHEMEEICX D, dAP, AP, d-MA R IMA ENFENO GCIEABHEED 50 uM 2> S 2500
UM QR CTEMEZR L. T2, BNEIGBRTRETIESDEFBD SN2 b 00, FEMMLTIED
BHEEIRGTHY, RRELHVDL I LITL) GCEAW 1 uL FIEE T AP 2525 uM BLE, MA %% 50

uM B EH UL AP KU MA DN ERUA LR TE 2 I e Wbt ko,

1 # E

URHIAFEOTHAHN L LRABDSDT YT 2 5
IV (AP) RU'2 &7 x4 3I¥ (MA) OBITIE, )b
FEMEEROBNEZ RO SNIEENDH L. ENTEHHER
% HEEANL dMAYTH 575, RET S LRI IMA 23
MEEIHHERLZEERIBTVENTVE20TH 5.
AP 1A 2BANT B LX), BEREEVWEFRIN:
HEAZEA L2200, BT SNEEHZHRALZO0
ZHMTXLEEYVD 5.

HIE, RPEEASNTOESE CEBADGEREARE 56
T 5, FERCERELRF I VIS AT HWTHHET S
FEL, WAETERREZ VT ATV —DOBICHEER
F 22212k, WHOH S ACTHEET 2 HEND 5.
HAZB= NS5 14— /BESWE (GC/MS) DBFED
BT AREE, BEBR»OEBBOEBLEKOEEF T
BEM2 S | HPLETHS. $72, HBHALORE
iZ, B 1401 ¥ F 2~} RUTFHBRIESEDI L

'SR B SRR AR S AR SET : 650-8510 REEBME
TR RKTILFEE-4-1

* FNEREE TR S AR ZERT: 350-1101 HWEEJIBH A
T 1633

* WA AR5 658-8558 ST R T BHEX
ZARILJLET 4-19-1

BEThY, WTFhOFEKIZLTH, V=54 Y T—27IZH
DANBIZEAMETHE. 28%5, ROBEERISHT
&, AEHAZ W) ZREHURIIRERRA S h, ZOMAR
52~3IEHUATHREZROONE r — A%<, Zh
ZFNORB L MR LE 2B 5 2 L3RR R
DETLEDPEE LD ThAb.

EEDLIE, FIND T AERHFEMMLBEICEDL kL
LT, Y77 2F I VHEEMBEICER L. 0 AT
5% FVEHEEMEER, FEALAEZ EREAMBRE R
B GCICEAT A TYT AT LA —~DFHEHK[L
ZITH) DB TEDHETHL., REEHNWLZ LT, ¥
TGV T ANDRERFILEAAE I 2 ) FIE R TR
HARD I AW REL 72 5.

F 5 VEHEMRLS I 5N 5 BLERTALEE R IE D KR
S, Bousf FEEREL, 1, 2B/ T7TIVEEESL
TIVTATFVAR—Z2HTH. CORICDOEEICERT S
WEPEISARBDETIEBOHLEZS SR TOT,
INLOREEZZOTIA VI T LFEEMMEAEL LTH
WA Z EIZE S TIE R, BTLEIC L B % T VERERLR
WIZHWSNG EN(M) 7t ureFi)y7a)irsu
54 F (I-TPC) 1Z2WTC, U H 95 5%F5NVFHEMRLE,
BTALEELC X 5 &AL & LB L 7 Jurgen & OFHEIC &
L, TN T AFEMRCITETLIET BRI AR TR
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Fig. 1 Structures of conventional reagents

A: a-Methoxy-a-trifluoromethyl-phenylacetylchloride,
B: N-(trifluoroacetyl)prolyl chloride, C: Menthyl
chloroformate

TRRIEAS 20 1% (AP) KU 40 (MA) RIRETH -7z,
Jirgen HIEZEDERE, + ¥ H T LETIZAP RV MA D
T—ELAITPC L IS Lozl LR L T
B. FIT, REETIRA VT A THELRC AT
IZHEAH, GCHTHREBEOEWERALZVWHREF T
WHBMMEREORELZRA, BEFLRERZ2HBLOTHE
T 5.

FHRFERREICOVWTE, BI7us 4 FTHLER
FEMEAEDO 70T 4 FRMMObEWICEIRT S Z L1
IhWEETHrZELEL.

2 % B

2.1 F =

KARFERBERD ¢ MAERIE (vaRr®), B4y
BE X DB IMAKEERE, Jd-APBIERIE R U I-AP BE

BRiE % BV 7o,

BEHFEREREL LT, TVFY v FE (—)-X U F
vrauariA—r (MCF, 99%), REALEE (+)-a-X
NEYa(PYINATAFA) T2 VT EF LI TS
4 F (MTPACl, 98% JiL), Regis® I-N-(FY 7041

KAGAKU Vol. 56 (2007)
TEFM)TRYNMZET A4 F0IM 7 BEFRVLBER

(I-TPC, 0.1% d-isomer &H) %7z (Fig. 1).

ZOMOREL LT, FAMERT PSS trTI >
(REFIARE; BK, EREEH), sousna (Bik;
BREBM), 7TVFY v FREY VY (BiK; 99.8%),
MAAEE T 7%~ k) RORRILEREA 7 ¥ 2
¥ R EHV.

2:2 GC/MS %kt

SH A 1; Agilent technology # 6890N %' 2 7 1< b
75 7518 +5973N MSD HESHTEE, &7 4 ; HP-5MS
(&= 0.25 pm, P 0.25mm, £X 30m), FxU¥—
HA; He (1mL/min), #J ARE; 70C T1 5 EEE
L7:#%, 84 20C ©T280C FCTHIE, HEAFE;, A7V
v+ (5:1), EADRE; 250C, 44 bk (BE) - i
B BT A A4 bk (70eV) - 230C, WMEMIREE; 150T.

OMEt 2, BRI GCITAV A7 u< b 7o 7HE +
QP5050A B ESHEEE, & T 4 ; DB5MS (BE 0.25 um, KN
£025mm, & 30m), ¥v)¥—+4X; He (1 mL/min),
h 5 AREE; 70C T14aMERELAE, 45 20C T
280C ¥ CTHIE, HWAKE;, A7y + (5:1), FEADR
B, 250C, 44 bk (BE) - RE; EFA 4 bk
(70 eV) - 250C, MEMRIEE; 100T.

WETNOEBDIFEAOTA F -7 TR - VEEET
AN AE NOY > A DYAR

2:3 ARG

ERFERKFTE I V= 25mg (0.5 mmol) Z7 b
Sv Fu79¥05mL (€YY 05mmole&H) 12
%L,iﬁTT%%L&ﬁ%wﬂPkmbﬂmgm5mm®
BHRACHET L. FTHLAEY YV UVIEBELZFINR, 7
FoeFuTy s rEREEE, BOhEEEHLERY
OOV LICHEERL BRICBRAREKRET MY
T AKEW IR B L < YR L7, 3000 BlERT 10
SRR LR, ZOTRLABESRL. BONhiy
O uRVABHE BEKEES ) ATHRALZR, 70
ORNVAEBRERE, 1 KRELER L CEGRKAEN 93.6
mg (. 66%) =7,

Varian # VXR-500 # i\ > T '"H NMR, “C NMR K U'%
& 2 &Kot NMR fI5E 21TV, HIZHE M4100 Z W THE
G EATo7Z. ThHICLYAEShEERXE Fig. 2
IZRL 7z,

"H-NMR (CDCls, 500 MHz) $3.64 (3H, q, ] = 1.5 Hz,
-OCHs), 6.33 (1H, dd, J = 3.0, 1.5 Hz, 4-H), 7.38 (3H,
m, 3-, 4-, 5-H), 7.53 (2H, m, 2-, 6-H), 7.66 (1H, d,
J=15Hz 3-H), 818 (1H,d,] =3.0 Hz, 5H).

BESIEHME (CisHuFN.O,) ; 284.0772, FEillfE;
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Fig. 2 Structure of the MTPA-pyrazole

- 284.0775.

24 F2HhTLBEHE

BR L7 E MR ORERR T 7OV UL 7 1 RV A
WIuL % GCH~A27ay ) Y VILRAL, ER 3L %
WA L7-BEEA (7)) —) OANFHF VB UL ZWA
L, 252 GCA vV rva IZEFR{EALL

2:5 RH5OMHEFE

<A 70Xy PEHOTHRER4mL 277 4% v ME
HTFAD OFEREBRE ICHRL, BEBTF V5 mL RUY
YEREW (pH 10.0) 0.85 mL 2N T 90 B~ 7 2 F
IR =5 —CTHEHHELL. #HBER, BBR-FILVESISL
mL ZH LW EERBREICHIML, WE+Xx5 /-
(1+40) # 0.15mL A%, ey e —%—ET8%5
B 70C ISR L 200 BELREMITHELRER LA, L
FOBRERERRT FIRAI T — A REHBHHEE
EHOTIT -7z, B 5N EY %K 0.2 mL ISR
LTAE Yy VEIZHIL, 28% 7V E=TK1LERTAN
FH02mL EZMARNLF Y 7 A3 F9—T 30 DEHE
g, w008 (750 BiE, 34 L, AFH U@L
Wi & LBz, :

3 MERLEE

3.1 WBELEFEMHREDIRE

GCHOX I VFEREAELLTHRES TS
MCF?, [-TPC® }. Uf MTPA-CI? 12D W TR LB 8 4L &
GC/MS 12k W Zh o REOLBEREEZME L. MCFIZ
DWW I Hughes 5 O HEY THEMRILL /2. L TPCIZD
WTIRFAESOFENCE L2, MY F VT I VR
EX#EWT5uL IS, TPCHRIME%L 200 L KEB L CH
EARIL L 72. MTPA-Cl 22\ Tl Fallon 5 ® H S TH
BHAL L7, ENENOFEMEREZ MM 1 T GC/MS &
119 S &I X ) oBEtERe 2 AT L 72,

MCF THE ML ENTH DIZDOWTIZ, AP RO MA
W atk, IR GEE o, GCORBHES

3C/min TTELTDE, MAD d1E, [T S
LODAP RS N0/, I-TPC THEMRLE
L DITDNWTIE, dAP & I-AP BT d-MA & [-MA D ¥ —
IOBEEN 21 R 18 L RF SRR L. L L,
REICAHYE LT A-TPCHIBEALTWVE 2D,
I-TPC T I-MA % #FHE ML T % & I-MA @ 4-TPC FHEMRL
WOY—2 BB T S, TOY¥—213 dMA ® ITPC 5Fi&
HERFFEEIFELTHS ) 2, MEDIAANRT PV
XBICT&3, HEME 100% O -MA #90HLTh d-MA
PRALIZESEREZEBENSKD Y, RPEEH S
MEITIICIEAEYE TH o 72. MTPA-Cl THEMLE N
72 DIZDWTIX, dAP & AP DY — 75X 21 &
BIFTHY, dMA L IMADOY — 7 3EEED 1.4 & LR
WEIFCTH 7. MEITEFEREEOBRINILTHEET
HY, FiH7 4V ~—HEOY -2 BB, RbE
BHSHIE L TH S &EZ bhs.

VoS EEREOMET A S, FERA4HE IR LIS
N7z MTPA-Cl % vy, Thé @bt s HAsdbe
58I X ) HHFEMERAEORRE AR

3.2 BEREEORE :

BigEsk & LI T OfLaW 2 Ma L.

N-methyl-2-pyrrolidone, N-methylpyrrolidine, indole, 2,4-
dinitrophenylhydrazine, p-nitrosophenol, a-nitroso-$-
naphthol, dimethylglyoxime, 2-methyl-4(5)nitroimidazole,
2,2,2-trifluoroacetamide, pyrrole, acetamide, methy-
laminoacetonitrile, 3-pyrroline, 3-(trifluoromethyl)pyra-
zole, piperazine, 4-nitroimidazole, piperidine, pyrrolidine,
hexamethyleneimine, o-toluidine, benzylamine, di-n-buty-
lamine, n-propylamine, pyrazole, N-methylacetamide.

MTPA-Cl L il % KIEEEHEH L2 DD ) B,
MTPA @ imidazole #F &M & N-methylacetamide #%EMRIZ
DVTIX, AP D& VI T AFEBLITRETSD o 7275,
MA &G L7 2o 72, pyrazole ##E Kk (MTPA-pyra-
zole) &, AP D d, I ARU"MA D d,i k&t ¥ 71T L TH
HICHREERRL, REROHY -2 2527,

W& 2 DF ¥ T AFEBETHONA =SV
A*vrua=< b7 I 5% Fig. 3117

3-3 EFBE DK

U h T AFEMBEAT) 2OIZIE, AP R U MA I
L CHBEOFERRELEATILENHS. —F T,
GC/MS ~DORABLGREEROKRT Z BRI 5701213,
REFABRTELLRILLVIEINEE LY., 22T,
T A FERERPBONIEELRRERIZOVTRETL
7z,

MTPA-pyrazole IR % 0~20(w/v) % (FEERTF V&)
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Fig. 3 Typical total ion chromatogram of 4
tion with MTPA-pyrazole
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Fig. 4 Effect of concentration of MTPA-pyrazole on
on-column derivatization yield

(A): AP, (B): MA; @: MTPA derivatives of d-stimu-
lants, & : MTPA derivatives of I-stimulants, Il: not
derivatized stimulants

U
12 14 16
time/min

LI-AP and d,l-MA after on-column derivatiza-

DHWHEATELEE, AP KU MA O FHEMRILEDOEILE K
D7z, d-AP, I-AP, d-MA, I-MA K UNEEREYE A 7 ¥
I (C28) & 100pg mL ' TOBETHEAFY UE
WEREL, oM TF v 7 AFEMKL GC/MS %
Tv, Bohh b= N4 F 20T T FLHD
MTPA-d,I-AP }. U8 MTPA-d,I-MA D&NFEMAE — 7 &
C8 ¥—7 L OWKLERD/Z. FRFICREIGD AP KT
MADE—27Yr C8¥—27 DY —7HRFLDRD .
Fig. 4 (A) IZRT & H1T, 4,l-AP IZHF L Tid MTPA-pyra-
zole IBEDT 2(w/v) % L ETH57% AP OFHEMRILE NS
5N, RRSDAP Y -7 b8BEIN o7z, T/,
Fig. 4 (B) IZRT L 1T, 4,I-MAICX L CiE 2(w/v) %
TlZ T 7% MTPA-d,IMA D — 7 BEEINL DR
T, REBOMADE —27 BB NZ., L2L, 10
(w/v) % L ETT o5 FEMRMTRIELN, RSO
MADY—27 3B EhZL ko7, RRIED AP BT
MA D ¥ — 27 PBEINZ L o 72D - T MTPA-,I-
AP % U MTPA-d,I-MA D ¥ — 7 WL OBEMAF LT Y,
BEHOE - bBEINEPo7228 LD, APRT
MA 13 MTPA-pyrazole i#JE 2(w/v) % LLER U 10(w/v) %
PECKEGSPIS L7z sz, CoZ&drb AP
B O MA BEW % FHEMRILT 5 729 D MTPA-pyrazole i
BIZ10(w/v) % BEVPHRETH B Z L B0 o,

3-4 HEIRMO®KE

d-AP, I-AP, d-MA KU I-MA O ZFNENDIRED 100
pg mL™' OAFH UEHR, REAGHEESBOR» LD
el T F VI R OF 0.5 ug mL™' @ d-MA KW 5 IR
ERBRICHIE S - HEBR = - VR 2 SREHAW L LT,
DAL 2 TH VD T 4% 5 VEEMRL GC/MS % 5 HiE
DBELTIT, E—2HBERVE -2 B E0FHEZ KD
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Table 1 Reproducibility of on-column derivatization
Peak area® Peak height?
Sample Peak
Average CV, % Average CV, %
d-AP, I-AP, d-MA, I-MA MTPA-d-AP 2094018 2.90 1678605 2.67
100 pg mL "' each hexan solution MTPA-I-AP 2133444 3.51 1665232 2.53
MTPA-d-MA 1372230 1.09 1097863 1.20
MTPA-I-MA 1875276 1.60 1045267 2.73
Ethyl acetate extract of MTPA-d-MA 233778 4.35 190207 4.57
0.5 ug mL~" d-MA aqueous solution
Ethyl acetate extract of urine A MTPA-d-AP 295982 3.80 204256 4.44
MTPA-d-MA 1502188 2.78 1177863 5.21
Ethyl acetate extract of urine B MTPA-d-AP 297045 5.08 219127 3.96
MTPA-d-MA 5088590 1.59 3991552 2.16
Ethyl acetate extract of urine C MTPA-d-AP 8552074 6.52 6536729 5.94
MTPA-d-MA 43604525 5.96 15243233 3.43
d-AP, I-AP, d-MA, I-'MA
100 pug mL~" each hexan solution AP (free) 1794264 5.66 641055 5.34
(Achiral analysis) MA (free) 1718049 6.90 670756 8.90
a) All statistics are based on data from five replicate injections (N = 5).
) MTPA-pyrazole ~ MTPA-anhydride
b MTPA-d-MA
z
w
qﬁ) -
E MTPA
Octacosane(1.S.)
T T T T T - T T T v 1
6 8 10 12 14 16

Retention time /min

Fig. 5 Total ion chromatogram of ethyl acetate extract of abuser’s urine by use of on-

column derivatizatrion with MTPA-pyrazole

7. B, FENEACL2BELHRT 5 20FEAIIEE
BB AOC0s BF — M vV ¥ —FH, 10w/v)%
MTPA-pyrazole FEERT F JVIE# 1 uL, 225 0.5 uL, B
BWIUL ZRA L THEET GCITEATEY ARV LT
Ty TaBElE VAU T AFEMLET oK. BEEE
W 57:%, d-AP, I-AP, d-MA BT I-MA DEhEh
DWEAT100 ug mL™' OAFH VBT, FEELRE
ERHOWRVEEOEAICIY 5 MEVELTGC/MS L,
FIRICHEBRM 2ROz, Table 1ITRT LI, FvA5
L FHEMLEIC X DE SN2 MTPA-d,I-AP D ¥ — 2 Hfk
DEEBRE (CV) 1EAT2.90~6.52, ¥—7FHXD CVIE
A52.58~5.94 TH 0, [ L MTPA-4,I-MA O ¥ — 7 EfE
D CV A 1.09~5.96, ¥'— 27 EED CVES 1.20~5.21
THholz. INLIEFFEMEBEEZH R VIIICLYE

LN/ZAP DY - HED CVIE566% L —27BFBED
CV f 5.34%, MA DY — 7D CVH 6.90% & ¥—7
FMEDCVESIY% LIEL CTHEECHEAKTH - /.
F 72, Fig. 5IC—BIZRT X9, BLAHBRMEEE VE
bbb =4+ ra< b7 54512, MTPA-d,I-AP,
B MTPA-d,I-MA DZH Y — 7 LB Y ETHE— 713
B BN oT.

3.5 EEMCHESIBRO®KRE

MTPA-pyrazole |2 & 5 % ¥ # 7 ABEMMLBEOEEN: %
METd %720, WEREER L.

d-AP, I-AP, d-MA KU IMA DZFNZFNDHERED 50~
2500 UM DA FH ETE (€28, 100 uM &F) #FHEL,
GWEME 1 TF V0 T AFERE GC/MS 21T, Boh
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Table 2 Recoveries of d,l-AP and d,l-MA from human urine determined by on-column derivatization with MTPA-
pyrazole and GC/MS analysis .

Recovery, %™

Amount added/pug mL™
d-AP I-AP d-MA IMA
0.2 106.5  8.00 103.1  5.40 124.8 0.60 95.3 7.50
0.5 1145 470 1189 490 180.1 5.00 111.1 2.80
10.0 1079  2.80 1056 240 80.5 1.90 82.0 2.30

a) Values are average CV (N = 3)

O RELBREREIT o7, FOREIL Table 212R7 L7 X

g 100L———I""'\.——-—‘—'\-____. 3 K‘, T AANRY MVIZ X BRERBRED 0.2 ugmL_l
T go- DIRTIF, d-MA OEUIHEH 124.8% KT 130.1% L EW»
£ HER L2, i, EREQOHEHETEY 7Y Yars
T 60 4 LR MA DY — 2 BIRATT 1— F i 7o o BSPEHE S
E R 2 5% EAREEZ 2 5N5. —F, 10 ugmL™
§4w DRTIX, d,1-AP DEIEZ 107.9 KU 105.6%, d,I-MA
fzm DEIEIZ 80.5 K1 82.0% T, EBRORETE VI DO
= BRI OR TR L CHRIITE 2 2 L SR S N
e o4 T T T T T T T

0 1 2 3 4 5 6 7

Strage time/days

Fig. 6 Stability of MTPA-pyrazole 10(w/v)% ethyl
acetate solution (N = 3)

2= NVAFrra< 7T AHD MTPA-d,I-AP R TY
MTPA-d,I-MA DERFZEEEE —27 & C28 ¥— 27 LD
Bz d L ICHEREZER LA, 2oFBE, HEAEK
0.99 UL EOE B ARD b7,

2, oG 1TEH YT AFERERIEETY,
MTPA-d,l-AP F U MTPA-d,I-MA DA ¥ % ¥ E— FIZBIF
HIERTHRIBEZRE L7z, HBOHMEREE, A AR
T INVOR=ZALF V=7 (m/2=189) D 5% LiE®D
WEERFOA 4 Y — 7 O L I TRES, MTPA-AP
KU MTPA-MA DfE¥T A ARTZ P VIZ—BTBHI L L
L7:. TORER, GCIEAB 1L H, AP 225 uM ULk,
MADBBOUM U LETENL DT RANRY MVERHRTE
HIEFHLHRL R,

3.6 ARINELEER

d-AP, I-AP, dMA RN I-MA %, 7Y —IREEE T 0.2,
0.5 R 10ug mL™ £ 22 XH@HMLARIZOWT,
DEBRFECHE RIS VI EZ 3 E, ~AFHI2&
Mg SEBYVELIT-o72. EEHOARERE L
TRy Or— MERZHCSL I EDE T L, KFEAK
LRE I HEDETHH I e 0S, HED LAY T»F —
MIEFHEESN TV, 22T, 2534V 20ug
ENEEEY LCHRMLZ:. SFREORICOWT 3EHT

3.7 HEOREM

BHEOGIZIT) ECTREORERIFEEICEETDH
5.

MTPA-pyrazole ® 10(w/v) % BEBRTF VIEHIZT b T
Fh v NERIEEE L LT 5(w/v)% WML, GC%—
TS —HONL TVE VICANERTEEFELR. 2
N2 7HBECbZsTH 24BHEBEICHWEHLT
GC/MS ATV, WIEERYE L REOHBILOEILE K
DB LYVRAEREBRSOBREL KD (N=3).
BB, A7) YIUITBEREBRATBEE, N TN
CVdFx v 707y L% BEHLT, Ty v TTE2HLT
WA L7z, ZOE, Fig. 6 1R T LBy, 7HEICHZ
STREBEORDVIZIIELEALEDLNT. +HEBIMHE
RTRETH B 0o 7.

37 HILNOEE

SHEM 1, TSN 2 OB TR SEMICHRZD, B
DOBD 300 AU EGHET- 7205, BEOLIAN T A
TN = FLREOBRFIIBEI N TRV, T2, FEISH
B & RAREIGHERIC BT B dMA & I-MA O Y — 7 kR
FRET A E, SWMSMA 1 OEETEOME 1.4 & BRRE
1.4, TS 2 DEBTIZHE 1.5 L REE 14 TH D,
715 AGHROETIEED oo,

4 £l

HEEH R EEERORR LGS EIT) 720D0HB %
GC/MS Bl > h I A% 5 VEHEMRILAIEL LT MTPA-
pyrazole % BAZE L 7.
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CORBIL, FUHITFTLETAP RUMA ERRLTY

I 0
TATVFI—%BHIIHRT 5720, RPEEADEFER o
HAROMHE LSBT A WRRICTHDDTHS. AREL 1) T. Nagai, S. Kamiyama: J. Anal. Toxicol., 15, 299
2 LT o T AV S O (1991).
i Z’\ =T, RAOHF LT, "”MK{EH”%}E@M %:%i 2) H.S. Shin: Drug Metab. Dispos., 25, 657 (1997).
<, BEDIH EZITFFORRE THRERERIATZ1T 8) H.Jirgen, P. Sievert: Chirality, 6, 295 (1994).
AT EWTE, V=T 4 Vv I—T L TEBEDODGHZ LT 4) R. O. Hughes, W. E. Bronner, M. L. Smith: J. Anal.
VB EMICBEICE LTRSS R £ 8 A% Lo 3 e s
= S " 5) MEIEK, | M, RHERH: EFF, 18, 21
BHEZEBMERE LD, T2, RREE, AR TVHE (2000). :
THHIESD, RIS b OMEAEREADE © J K Fallon, A. T Kicman, J. A Henry, P. . Milligan
D. A. , AT : Clin. ., 45,
T MR A & B b 5. Cogg e A I Huts Clin. Chen 058

AFEO—EIE, HAZMREESHEWREHY S CGERHUR
No. 16915039) 2 X Y iFb .
ABfFEix, 20044611 3, H
A BB F PN 48 10 |22
WERXIIBWT—E8RELL

Development of New On-Column Chiral Derivatization Reagent for
Gas Chromatographic Separation of
Optical Isomeric Amphetamine and Methamphetamine
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A new derivatization reagent, which facilitated on-column chiral separation for gas chromatog-
raphy-mass spectrometry (GC/MS) detection of amphetamine (AP) and methamphetamine
(MA), was developed. In general, there are two methods to detect enantiomers using gas chro-
matography: one method uses a chiral stationary phase column; the other is pretreatment con-
sisting of a reaction with a chiral deriavatization reagent to form a diastereomer. Handling
both of them is rather complicated. The reagent, (+)-a-Methoxy-o-(trifluoromethyl) pheny-
lacetyl pyrazole (MTPA-pyrazole), was synthesized from (+)-o--methoxy-o-(trifluoromethyl) pheny-
lacetyl chloride and pyrazole. AP and MA were injected with the reagent in the GC/MS system,
and were separated as a-methoxy-¢-(trifluoromethyl) phenylacetyl derivatives. Ethyl acetate
solution {10(w/v)%)} of the reagent was reasonably stable, and could be used for the routine
analysis of AP and MA from urine samples. The calibration curves of AP and MA in 1 uL AP
and MA hexane extract showed linearity in the range of 50 ~2500 uM. This method gave good
reproducibility from urine, and could be adapted to detect 25 uM of AP extract and 50 UM of
MA extract in the scan mode.

Keywords : amphetamine ; methamphetamine ; MTPA ; on-column derivatization ; GC; chiral.
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