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Abstract Objective: To investigate the metabolites and metabolic pathways of W] — 14, a novel anti — depress-
ant compound, in rats and human liver microsomes by HPLC — MS/MS. Methods: Samples of rat plasma and

urine, as well as in vitro incubation system of human liver microsomes were analyzed by HPLC - MS/MS.
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Chromatographic conditions; the chromatographic conditions were as follows; Hypersil BDS C (100 mm x 4. 6

mm, 3 wm) column, with 0. 1% formic acid aqueous solution (A) — methanol (B) as the mobile phase, gradi-

ent elution flow rate 0. 4 mL + min ', column temperature 40 °C , and injection volume 5 pL. The identification

of metabolites and speculation on the metabolic pathways of W] — 14 were conducted by comparing the fragmenta-

tion mode and characteristic fragment ions of WJ —14. Results: A total of 12 metabolites of W] — 14 were identi-

fied, including 6 in rat and 6 in human liver microsomes, with two metabolites were detected in both rat and hu-

man liver microsomes. The major metabolic pathways of W] — 14 were identified as hydroxylation, demethylation,

hydration, glucuronidation and methylation. Conclusion: In this work, we investigated the metabolites and meta-
bolic pathways of W] —14 using HPLC — MS/MS for the first time. The metabolism of W] — 14 occurred in phase

I and phase II metabolic reactions, in which hydroxylation in phase [ is dominant. The results of the current

study may provide valuable information for the formulation development and application of W] - 14.

Keywords: W] —14; HPLC — MS/MS; metabolites; human liver microsomes; metabolic pathways
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Tab.1 Grouping of in vitro incubation systems
ik SEERAH XFHRAE TR NIFoREA) - XTHREL 2(TC WI - 14) XJHAZH 3(JC NADPH)
- (experimental  (control group 1, without (control group 2, (control group 3,
(constitute)
group) human liver microsomes ) without WJ —14) without NADPH)

NJHA3eki 44 (human liver microsomes) (1 mg » mL™") 10 - 10 10
NADPH(3 mmol - L") 40 40 40 -
AR 4 — Wi — A # (Nay, HPO, — KH,PO, ) (100 mmol - L.7") 100 100 100 100
SAEEE(MgCl, ) (3.3 mmol - L~1) 20 20 20 20
WJ -14(100 pg - mL™") 2 2 - 2
7K (H,0) 28 38 30 68
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Tab.2 Gradient elution program of WJ -14
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t/min
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Tab.3 Biotransformation for common phase I and phase II metabolites
J¥5 (No. ) 53)/0 = (gain/lose)  JCZEZH i (formula) JFi AR (L (mass offset) H WL AL 257 ( biotransformation type)
1 1 0] 16 #2FAk (hydroxylation )
2 2 0 32 XIEHEA (di — hydroxylation)
3 3 0 48 = #2334 (i - hydroxylation)
4 1 H,0 18 7K 4 (hydration )
5 1 H, 2 Sk (hydrogenation )
6 -1 CH, 14 2= H 34k ( demethylation)
7 -1 H, 2 JIii & ( dehydrogenation )
8 1 SO, 80 iz 1k ( sulfation)
9 1 CH, 14 H 54k ( methylation )
10 2 CH, 28 X 324k ( di — methylation )
11 1 Ce 04 Hg 176 A Z PR 1L ( glucuronidation )
12 2 Ce 04 Hyg 352 WU 2 B EE R Ak ( bis — glucuronidation )
13 1 Cs 09 HgS 256 W EHE TR - BiR 1k (gluc - sulfation)
14 1 Ce 0, Hg 192 BB — 31k (glue - hydroxylation)
15 1 CioHsN; 06 305 BIEH RS G (gsh)
16 1 CgH,( 05 162 HEEAL (glucose)
x10° %103 %107
54 2822 A 20+ 2821 C e 2821 E
54 i 14
454 28 94
s 4] 5 i
2 33 5 £l
5 3 % 151 % 67
5 25 5 135.1 5 59
= a . a
= 21 s = 1 = Y B3
= 1.5 = = 34
) Juis| oEf
= ! an
0.5+ \ [ 14
0 ‘UJ. “’..Jvl o : ; ; , 0 \\H‘ \l'-w' su' ‘AJl'l . ; . . X 0 ”ydl I"J|A|'JIJ"L . . . . )
50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500
mz mz mz
<10¢ 1092 e 1088 p *10° 1050 g
1.6 4 . 5
1.4
1.4 4 4.5
= Al 12k} 2 o
£ 1) - -
= = 14 o 35
G 14 G a3
= = i = @
2 081 \ g 08 £ 25
5 0.6 - 5 0.6 ‘ 5 2
W \ B s
04 0.4+ .1
02 J \‘ 024 ( \ 0.5
0 S oh - 0 —
2 4 6 8 10 12 14 2 4 6 8 10 12 14 2 4 6 8 10 12 14
¢/ min {/ min t/ min

A B. (1% (plasma) C.D. fR{ (urine)
E2 WJ-14 EARERARPHE EPI 1R E R E
Fig.2 EPI spectra and retention time of WJ —14 in different samples

E.F. APk (human liver microsomes )
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Fig.3 Proposed fragmentation pathways of WJ —14 in positive ion E/‘J:%Z:%,ﬂ: /FE Iﬁjfg%(} 3‘:‘% EKJ T{E i H = % m/z

mode 282} M2 3 OHJG I WI — 14 BRI 254 sm/z 1510
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Tab.4 Metabolites of W]J —14 in rats and human liver microsomes

FA; - ( detection location)

R ﬁgﬂﬁﬂﬂ ﬂ%%iﬂh%’é’ﬂ [M+H]* ?F{E(ﬁj:j;%¥ N4 i JIiE4 PNET T2
(metabolite) (rete““",“ ( biotransformation m/z fragments } 5 PRI b

time)/min type) o8 (plasma)  (plasma)  (plasma) (urine) (guman liver

fons)m/z (0~2h) (2~4h) (4~8h) microsomes )
Mi 471 KA (hydration) 300 282 153196 + + - + -
M2 9.26  =FHAL(tri - hydroxylation) 330 282 151,105 - + + + +
M3 12,40 LHIUSE - iRk 44 268 163 121 - + + - -

( demethylation — glucuronidation )

M4 3.81  JHI3Ak( demethylation) 268 121 91,109 + - - + +
M5 2.85  BEFEHAL(di - hydroxylation) 314 282 167 210 - + + - -
M6 4.83  HZL{L(methylation) 296 135,149 192 - + - + -
M7 4.74 #2354k (hydroxylation) 298 282 135 121 - - - - +
M8 5.76 F2 A4k (hydroxylation ) 298 282 178 .121 - - - - +
M9 7.48 ¥4k (hydroxylation) 298 282 135121 - - - - +
MIO 551 FHH{K(demethylation) 268 135109 91 + - - + +
Mi11 570 =FEAL(ui - hydroxylation) 330 282 312,135 - + + + +
M12 7.46  =FEAL(ui - hydroxylation) 330 282 312,135 - + + + +

W — LARFERE FT 855 m/z 135 1 OH J5 Y B §~3m/z
105 2% WI - 14 BYRFIEREFr 1 M2 2R BRIR A I
TN PRI AT REAS I 3], (] I BT RORL A4S b A
0 SAR [ e LR HE 5 R 1

QB M3 g Hr: AU M3 R R B I TE]
12. 40 min, H 437N Cy Hy NO7F,YE%¥%%59
m/z 444 M +H] " 1t WI — 14 £ 162 =0 W] - 14

HWEHR L

Fe R — A RO 2s B ( - 14) I3, & A
B S AR TR AL 25 5 ( +176) AR 1, F%
ARFHERE 7S~ m/z 268 iy M3 Jlii ] 2 i RERR AL ) 1Y
BT i WI - 14 LR IS 3 1-5m/z 163
M3 RHIERE R8T m/z 268 2 105 #8 7 J5 i 18 1
m/z 121 WJ — 14 FiErE H B Fm/z 135FE45: 14(CH,)
R RS M3 HAER BRI rr s3]
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Fig. 4 Blank sample chromatograms(A) , extracted ion chromatograms(B) and enhanced product ion scan chromatograms(C) of metabolites

of WJ -14 in rats
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