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Abstract

UPLC-QTOF/MS was applied to the determination of ocfentanil and its major phase I metabolites
in human liver microsomes. Human liver microsomes were incubated in vitro with addition of oc-
fentanil and one major metabolite of ocfentanil was found in human liver microsomes. O-deme-
thylation was found to be the main pathway of the ocfentanil metabolism. And the O-demethylated
metabolite was recommended as poisoning marker of ocfentanil in human urine and blood sam-
ple. In practice, human urine and blood sample should be collected and the main metabolite in
these samples should be screened and compared in order to confirm the metabolic marker of oc-
fentanil.
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1. 518

SFRJE BT BRI R R BRI AR, SR, SRKER
YA S, OIS, HEGERN, HANE R RE2]-[7]. A 20 tad 80 AT R, HIL T
SR JE AU IR 3 AR 5 A, 10 LB AR S5 e SR AN Tt B, 0T 24 A fi RE A 22 4y Bl E K
JEU[8] [9] [10] [11]. FH T 2013 4%t BLIF K Jed#EAT 14 [12] [13], BIFARJE ST N CouHarFNLO,,
gk WL 1o

Figure 1. Molecular structural formula of ocfentanil
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X BS5OK R IR 7o 4 22 [6] [15] [16] [17] [18] [19], AHXSHARE=HIRWt e, Bk, #hse 555
KJEAER PN IARR AR AN £ ZACH 1, RT DO E RS A P ISR 1 i PR AR Al . o T f
RERMEER AR, M LAEAT R N NARACETRIE AL, shseifid Be R 2%, RERK,  ELPTRBrRs 1 T A i
TR, WAELUIT R o ORI (A S MR S22 25 AT 78 RO D712 20] [21] [22], AEFH TEREREEoxt
B3 SOBTRS A PP 5 A A AT TR A (O TEIF A We ASCRAIT o AR R SN I, 2 or 1t
1+ A T R B vy 20 AT I T J 3 VA 0 B3 JE AR N Ao s A 4 S L BRI A2 (17
%, RIEEE S E R I BSE R SR R LR I AR ) -

2. M55 %
2.1. (B/EIRAT

2.1.1. {438

Triple TOF™ 5600 i HH (21 A2 B = 5 PUMZAT R AT A 18] 1% A (Q-TOF/MS, 3¢ [ Z A4 B MU 28 2
")), FFIHALKHL Milli-Q Integral 5 (45 E 2R e %5 BRI A 1), Allegra 64R 41 B OIR A (GE1H D v 2 4
A]), QUINTIX65-1CN KF-(+HH 2z —RF, BRI ERAR]), ME104/02 R-(HrZ—R
SRR TR 2 IR A F]), R IIE YRS (R3¢ KQ500E, HE Bl ik F A2 IR A ).

2.1.2. W

BISKB(1 mgmL™ FIESAW, AZER). I ZAS(ikal, 72 EIZR 5 Bm P aAT), WERA
B (vl ali, 5 [ PUAk 3% B4R L35 A 7)), A HHYOKLAA (~20-Donor Pool, Mixed Gender, 1A, £[H),
UDP-#i %] FEI% IR (UDPGA). #fil 11 (NADP+). 7 %) h-6-1if I Mt Sk (PDH) A1) %] % B 1A ¥ (D-Saccharic
acid 1,4-lactone monohydrate) ) [ 35 [ 7 4% 31 B 1t B 25\ &), D-%6] %) B -6-BF R 43R (G-6-P)IW H AL R
KEFHAMRAR, WHEREE LBEY EVREARAR, S0 S S, B 55,
T KA BERRE A B E E 2 S AR A TR A

22. B

2.2.1. (UERFH

1) Aifh4f%: K% 35 Phenomenex Kinetex C18 {4 44(100 x 3 mm, 2.6 um 100 A), i 30°C, ik
400 pL-min™'; BEFER 1 ul, A MM 0.1%F BR/KIEW, B MUNFEE. BAEZLEMAER: 0min, 95%A, 4EfF
2min; 2~8min, A k1 95%7%5 )y 80%; 8~16 min, A AHLELFIFEIE N 5%, BEJE4E4F 2 min, 18~19 min,
A MKE 95%, Z4E4F 3 min.

2) Q-TOF/MS Jsi il 26t ramE 55 B TUR(ESI), 1ER R, B FIRIREZ(TEM): 550°C, 4~
(GS1): 50 Pa, T#<(GS2): 50 Pa, “{Ai*(CUR) 35Pa, HiJE(IS): 5500V, Zf##Hi/E(DP): 80eV. 17
G FEl: MS1: 100~800 Da, MS2: 50~800 Da, #lfi¥HiJE(CE): MS1: 10eV, MS2: 35+ 20eV, il
Analyst TF 1.7 Software 37344 . X4 i MetabolitePilot 2.0 FI PeakView 2.2 #4744 .

2.2.2. B K ARFReRI AN RHR B R L

N AMOAE A 5 S R 56 S i 44k 28 1 0.2mol- L™t KoHPO, 2 (pH = 7.4)2H i, b & &40 4% 5 mmol-L 2,
NADPH 4 % % 45 (0.2 mmol-L 43§ 11 (NADPY). 1.2 U-mL ™ % % §-6-1 1% Jii S B (PD) A1 2 mmol-L ™ 4%
-6~ 2 (G-6-P)), %I H B NS 1 mmol-L™, UDP-# & B EZ(UDPGA) 2mmol-L™" Rl HLZ5 K JE (FF v
W, 1mM, JNEES uL & 250 L AR, ZIRELN 20 uM), AFRCRLAE AR E N 0.5 mgmL™, &
AR RIEAAFIN 0.25 mL. F, FSEAXBAARET LY, LU 0 h RS BT .
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ST R A S0 ORI 59 4k 2R 15 74 F 14 3% (25 pg/mg protein) IR &, BT 4°C A T S 20 min,
LT UGTs W PEIIIEIR o P 4% IR N 7 TR0, TOUEL 5 min J5, B\ NADPH B R Gi il
UDPGA J& 21Xt R Si. FTA 1R SEIZE 37°CHEAT. Lh BN 1 mL vk ZBEUTi & 1, 3% 3 min, £k
8. 13000 rpm ERE E L 10 min 5, EL IS 1 ml, B0 E T TR 200 pL FEEEVE, 9
JiE 3min, 13000 rpm #.0> 10 min FRG, WHC SRR, SRR EE 2 k. B A IREN 3T

3. &R5Ve
3.1. BFKERiESFEmRT

1 2.2.1 SRIRSEAT T, BIFRJB I g an sl 2(a)fw, BEE T 371.2127, FE T 188.1428,
146.0967, 134.0969, 105.0705. [%] 2(b) NHAEHE L, HIEREY 11.472 min. IR EIET W
] 3 Fzn[23]: BRZFKJB A T-45 M N-2REEBE 7 1) C-N SR AR o-T R, L2 1 Mbeddls, 1530
A, TIHER A RPN i Lk 146.0967 1) B 515 K. 2 T 45/ FRIRIEFR ) N-C F1 C-C #E b3,
W24 D (s bk 188.1428). E (Jifir Lk 134.0969) A1 Fo Jfifaf Lt 105.0705 [ 5 F G NA LHEHEF
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Figure 2. Mass spectrogram (a) and extracted lon chromatography (b) of ocfentanil

B 2. BIFKER) =R B E () AR NS TR E (b)

3.2. BIFKEHE ARk th =R KM~ MR BB FHE 247

3.2.1. BFKEEANFRRAEPEER I~

S R BB IS K R TE N T Sk AR A AR 5 B @ O- 2= b e (B 4) 24 TAR =9
CyHysFNLOx(M1), EAfE B LR 1.
322, BFXKEREERBEA ML RESFEDS T

B R e ML 1) o ] 5(a) s, BEESTk 357.1968, 15§14y 188.1425, 146.0949,
105.0703, 73.0485. [&] 5(b) g HARME A, U R] )y 10.88 min. HENI AL RAL W1 6 Fros: B
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Figure 3. Proposed fragmentation route of ocfentanil
3. P KRR RIS RFETRE

Table 1. Main Phase | metabolites produced by ocfentanil in a model of in vitro incubation of human liver microsomes

F+ 1. BSKREARFRMA A EINERT =S EZRSH

I ik
ey gmon  REIIL - 2 FAET i 731
(min) igE  wEm o (Pm)

188.1428, 146.0967,

B2 - —
BIFRE 11.472 CpHzFN,O,  371.2129  371.2127 0.6 134.0969, 105.0705
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Figure 4. The main metabolic pathway of ocfentanil
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Figure 5. Mass spectrogram (a) and extracted ion chromatography (b) of the main metabolite of ocfentanil, M1
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Figure 6. The proposed fragmentation route of the main metabolite of ocfen-
tanil in UPLC-QTOF/MS

6. BIFRREERIE~H M1 AT RERI BUIE T2

4, &Eig

AR SN FH 0 S PRI ROAE €0 B B — FE DU BT AT R 8] J53 3 6 BRZF R SR AT TSI, St R o R AR A 2
1774307, Mg IR R e I BEES 7o 371.2115, EE (17 5514 188.1423, 146.0964, 134.0964, 105.0705,
I BLZF K JE 1 e e Ho oy T4 M rh N-2RFEBERGH 0 16 C-N R AE - %Y, Fids 1 AN dElms, Filt—
ZUNJTATLE 146.0964 157 . AR, FLURBEAH N-C Il C-C B K AEWRY, 2N Ffir Lk 188.1423,
JFiAar bt 134.0964 [FIRF o i far Lt 105.0705 F S 2K IR B, IR NHEIRT 250K J8 24 ot Jo il 2R F A 4
fTLREK.

BE IS, ASCH N SR 23T 1 B2 R B AR MR Sz, FEx) BL25 K J8 i 32 AR ™
Y ML AT T T, A RRBEIE KB E BRI Y O-2 FEAAR I R R A G, T RO
CaiHasFN,O,, BEES i far bt Ay 357.1973. i B Sizfm LA i 25 B 25 K Je i F & $2 it 17 V8 72 I A= Wb
HEY, ABTEAE LS 0 TAE PSR s N SRIBREAR BUMARRE AR, PUX Hrp i) E AW Y), A Remss
BN IR R R AR R Y, N IERIN E BEF R B IE AT At 5% .
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