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In order to prove narcotic abuse, detection and identification of its metabolites, which
reflect peculiar chemical structure of the narcotic, in urine obtained from an abuser of
the drug is essential. Though a-methylfentanyl is the representative designer drug of the
fentanyl and its related compounds, major metabolites of the narcotic do not reflect peculiar
chemical structure of the drug. In this study, we were able to detect and identify four minor
metabolites, which reflect peculiar chemical structure of the a-methylfentanyl in urine obtained
from rats to which we gave the narcotic orally. In addition, we could develop not only the method
for solid-phase microextraction of the a-methylfentanyl from urine or blood but also that for
guantitation of the drug in urine or blood with gas chromatography(GC)/mass spectrometry(MS).

SR TEHA
(BHHEAL - 1)
[ERES R ik & &t
2009 B 2,100,000 630,000 2,730,000
2010 £ 800,000 240,000 1,040,000
2011 700,000 210,000 910,000
o F 3,600,000 1,080,000 4,680,000
WHZE5 0« R R

FHFE D43 FL < M - tERESE - RS

¥—U—KN: 7z %=N-THAF— K7 v -GC, GC/MS - HPLC, HPLC/MS - X 7

2 EM - 7 ) FT U




1. WSO 5

(1) EIERIEYTH L2 0ENT. TOWED
{EFEERIC L > TED LN TV D, EHikE
SN TW D ELHIEY) D 5y 14 1E O — 3 % Bl
OB ER\ZT-T AT — RT v T L
DI DFLEM DR G S v, GLH T
FIRHOLTWS, TNULIERERT v 7 Th

Y fﬁufd)&fifﬂﬁ%ﬁ“é T TE RN,

%@%%\@Wm\%@\wﬁﬁﬁgmﬁﬁ
EHOBEEN LTI SER I EH O
bEEN TS

Q) TVAF— - FT v IINBEINERSH
T2DX 1979 EH Y 7 40 =T T, —ADH
HAMDHERTRERAINTZEETHD, KD
I AZFE A~ A ANBTZRD AN - T2 3 7
(FREE 7 C I ORIRETEH O/ S @A)
BN DD Tz, RIEROIE T FHigs 13
P34 L, 7 AV I EEA SRR R & -
THRFIROMEELE LTI HWDLND
T2V EENDTYALF— RIS ThD
ZENHLMNIENT, ZOEWIT v A
F e ARUA N EMEEIL, 1980 LI, E O
~u A CEUPOFEBER O O)R ELH &
. WBEHERUC X 2 THIRHRE SN TND
H O T 100 < iZ ks, ZOFEYIL
SAFNT 2 XL I XL TE =75,
BHER NEOHBARE—KICL > Ta-AF L

T A )VTHD I EN R, REESNT.

ZOWEICESE BT ATFNT 2 H
=V HIERREIED Iz 5T D,

2. Mo
HFEHEDOR TN ORI EIND a-AF
NT7 2 F=VOEERMYITI T =7 =
NORBFY EHBTHY, a-AF VT =¥
= AE L BRSNS EE DR T
Wi CHREE A2 =2 1) 7= & S Vi 2 01 03 i
L7z L7z o T, KIFETITa- AT VT =
VA =Vl A DAL RS A T 5 R AR
W EREE L, EORNE L RE - E&EE
WS T HZ L HZEHMET B,

3. WDk

(1) a-AFNT 2 Z=)LETy MNIREO
5 L, TOREBEICEIR L CERIZH
Wiz,

(2) 7 v MRZEMA OB HERL LU0
7 v [EAEEIC L0 e DS THE L
77

(3) a-AFNLT A= NEHAZ o~ K
77 7 4 —(GC) /'E &S HTEMS) THrd 5
S ERE LT,

(4) BE LT GC/MS DAFTEAET (2) THIH

L7zfiHiEZ 5L, a-AF LTz 4=
VDAL TS & T D R & SR
L 700 & Of R &R 4 >R E LT,

(5) 4 DOEAHWIZ OV THIHE & W FT
L. X7 vEEHEEIC LD HEE ML LTz,

(6) 4 SOWMEFHMIZ OV T GC/MS TIER:
T D GIEEMENL LTz,

(7) 4 >OWERFIZHOWT () TR L
7 v MREBREIZ ST 2 Z 21280 4
it S G- ORFR 2 EE L7z,

4. WFIERE

(1) a-AF VT2 Z=L%F v MIKEA
B LUTHRELERIZOWTH Y DKMET
T GC/MS T Z LlZdiDa- AT LT =
= )VER DAL A T D 4 S Of%
B HM A HE L7 (Forensic Sci Int 195
%, 68-72 H, 2010), Z D 4 SOMENH#WIT
P-EEHBRAKBILa-AF VT2 2=V, o
ERaefxr ot d=lag-AF LTz H
=, w-lt RFaxsrat’t=/Lag XAFIL
Tz Ao LBLO P-EERKEB{LoE R
gXx> 7ot t=mNla-AF VT X =)L
ThDHZENFFESINT,

(2) a-AFNLTzLEZ=)VETy MR
BEHL, TOREEHOICHEREL Ca-AF
VT = B =V DL FEREE BT 5 4 DD
WEABMENEL, Tzt MRIZIRIML
TR~ O BRI X0 i LT 6C/MS T
ST A B X0 OS2 RE L
77o TOFRER, R Rz —h, By 7y
PRy RARY 22— A0 KX O [EFEHH
X 4 >OMENRBED OB ICITE L TE S
T, XNy KRRV 2a— 2D/ SN U AEY
ASPE F v T L My T F v Cud 2 FED
27 v EMABEES 4 SO BERHY O
GC/MS Z3HT DT OIMBITIZE L TWDH Z &
MNBEH & 212 72 o 7= (Forensic Toxicol 28
%, 61-68 H,2010),

(3) RO THLMNE o= 4 DD E
R#@tmE, 0= 7mlm%m%m%d%\
GC/MS @ SIM ZS#Hr CEBEZ MW L =2
(Forensic Sci Int 195 %, 68-72 H, 2010),

(4) OIS THESE L7T= GC/MS 12 & % i &
HE 7 e@EREEZ V., 4 DOMER
ORI ERIIBITHRR— T —
CHEIE SN DR RE LT, FOREE,
4 SOMERHW ITHZ 5% 24 FFRIZ P-5 &
BB a-AF LTz Z=1L(1.0%., o
ERaefFrravd=ola-AFNT X
=100.1%., o-1 B Fer® o t=/1a



“AFNT 2B =0(0.1%) ., BLO P-HEK
BAKB{lLot FaXdx 7ot d=a-AF
N7 2B = (0.1% BNt ES NS Z &R
HF L7z, 2 b OMERBEMmILT v Mokt
A#% 5% 48 R Clzmaelcgit s, X
B OB ED 2-3%% 5 D Z & HVHI
L 7= (Forensic Sci Int 195 % ,68-72
&, 2010),

(5) 4 SOWEAFHMIZ O TERIERIK Y 1
~ b7 Z 7 4 —HPLC) /# »F I MS (MS-MS)
WX DOWHEDBR 2 A T- 0, KA ARE R
MBS OB SREDT- DI HPLC/MS-MS 3%
ERT, FRICE->TWARYL, 22T, BEX
MBS ORKEREIT Q) THELZI 7 afFE
MIEEEZ AW, a-AF LTz Z =)Lk
[Ffk, SEMEDOMEHIETCHL 7= ) FT Y
TN T HPLC/MS 12 1 B AR DR 38 21T
ST, MEEEEOKRERTI AT, 24
DREMBAPLEETE OARNL L OREFT D
FE 25T, W OMEELFREK THD
MiEZPEIET 5 2 &<, b2 2T, A
FTIWZH W, mEE &% FAB) F o
HPLC/MS #4707 2 A, N—AE—7
ELTO MA F 2 DIiEFh, RIEICESDT
FITA M A UREYBEESEOND ZEN
o tn, BEODOIMTE% (2) THNL L7 7
o [ AR S G L. HPLC/FAB-MS 234 &
1Tolrb A Zanrraewdr, LERAS
awYy, TuAvr Fuyvroy
DOREARDIF), R Th LMLk s T
ARAXAF AR, [FE Sz (BEFEEY
O 156 & 128-139,2012 B L OV T
Chromatogr A 1218 %, 2521-2527,2011), fit
WMENDERELTESFEE - AT NV T =
A= NVOFEAEERT2MEBREY %
HPLC/MS 33 & TV HPLC/MS-MS CTHiZR L 721>,

5. ERRERLFE
(WFgEf . W7o 88 R OSBEHEERF T2 4 1
LR

GEEams) (BH101F)

O HAVTIE, s, PR, 2= e
W, ¥r &7 ) —mdiRksn~ 77
74—/ Ed R ERE &AL D
E NER 7 = 2 F7 VU RED B XY
R DT, EF LAWY, wath.
156 %, 2012, 128-139

@ Taira R, Sato K, Fujishiro M, Lee X-P,
Capillary high—performance liquid
chromatography/fast atom
bombardment—mass spectrometry of nine
aminoglycoside antibiotics, Medicine
and Biology, % %t A , 156, 2012
185-193

3 Hasegawa C, Lee X-P, Sato K,
Determination of dextromethorphan in
human plasma using pipette tip
solid—phase extraction and  gas
chromatography-mass spectrometry,
Anal Bioanal Chem, Z&&FHifg, 2011, 401,
2215-2223

@ Kumazawa T, Lee X-P, Sato K,

Fragmentation pathways of
trifluoroacetyl derivatives of
methamphetamine, amphetamine, and
methylenedioxyphenylalkylamine

designer drugs by gas
chromatography/mass spectrometry,

International Journal of Spectroscopy,
A, 2011 (Article ID: 318148),
1-12

® Kumazawa T, Lee X-P, Sato K,

Quantitative determination of
phenothiazine derivatives in human
plasma using monolithic silica

solid-phase extraction tips and gas
chromatography—mass spectrometry, J
Chromatogr A, &t f, 2011, 1218,
2521-2527

® Sato J, Lee X-P, Suzuki S, Sato K,
Pitfall of analysis of arsenic in hair
by inductively coupled plasma—mass
spectrometry, Medicine and Biology,
#meA, 2011, 155, 760-765

@M Lee X-P, Sato K, Determination of
nonsteroidal anti—-inflammatory drugs
in human plasma by LC-MS-MS with a
hydrophilic polymer column, Forensic
Toxicol, FL@HiA, 2010, 28, 96-104

Kumazawa T, Lee X-P, Sato K, New and
unique methods of solid-phase
extraction for use before instrumental
analysis of xenobiotics in human
sepciments, Forensic Toxicol, A,
2010, 28, 61-68

© pEERE, = WEW, GRS Ul
/U AEAEH AN & KR o~ D
JtH, JSBMS Letters, #&Fif, 2010, 35,
31-36

Sato S, Suzuki S, Lee X-P, Sato K,
Studies on 1-(2-phenethyl) -4-
(N-propionylanilino)piperidine
(fentanyl) and related compounds: VII.
Quantification of « —methylfentanyl
metabolites excreted in rat urine,
Forensic Sci Int, ##ifi, 2010, 195,
68-72

(%) G 514)
O REMEEGE, 2 WEMS, FEEREE, 8



http://www.springerlink.com/content/?Author=Chika+Hasegawa
http://www.springerlink.com/content/?Author=Xiao-Pen+Lee
http://www.springerlink.com/content/?Author=Keizo+Sato

REFFHELY V- e h 2R D
FR T VA F— KT v 7O5H., BA
EPEYRE 302201146 H 10 A,
Rk}

@ pEIERE, B BEWS, ARG U b
£ /YR SPEF v 7L GC/MS #FIHLE

MAET 7 = ) F7 2 R AREHEEO ST,

% 35 M HAREH~ AR hLESE
2. 20104F9 H 10 H, 4R

@ FEWIE. 2 BER, ERERGE . TopTip Cpg
2 FO T2 1 R O O i 5t AT
A AL PR 29 4, 2010 4 7 A
23 H, HIR

@ e (RrplGEED) | IEEFREERIC S T
LA FERRAIEORFE, 5 94 R H ARIEEY
aiRgs, 201046 A 25 H, A

® i —, AT — 2 WS, e,
Ty MRFICHRE SN0 -AF VT =
v H = AR O E R, 5 303 [BIEFNE
IS 2010452 A 27 H, HAE

(=) GF1F)
O FLiFEEE, SAEE, BRODOEE

(56 iR) . 2010 4E, 174-199

(PEEIA PEHE]
OiRdL Gt o 1)

AR

S G
HEFIZ -
T -
FSNE
HEEHA B -
ENADF

OBAHRIL (B0 1)

A PR
FEEAE
MR
TS -
FiNE
BAAFH B
ENADF

(Z Dfth)
R bt U

6. WFFER
(D) W RaRE
Ve & (SATO KEIZO)
BRFNRE: - RS - %
WeEF R« 20162422

(2) WFgt oz

2 BEE (LEE XIAO-PEN)
BRI « (B2 - Ghhm
Woe 85 20439441

(3) HEEAF IR

5K E— (SUZUKI SHINICHI)
BRFIRE: « B - RE B
W75+ 00356198

BES% et (FUJTSHIRO MASAYA)
BEFIREE « EEE - RA N R X —
Whoe &5 : 00527161



