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Liquid Chromatogr aphy-Tandem Electrospray lonization lon Trap Mass
Spectrometric Assay for the M etabolites of Arbidol

WANG Yu-ya, CHEN Xiao-yan, LI Qiang, ZHONG Da-fang
(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 203201, China)

Abstract: A method was described for identification of arbidol and its metabolites in biological samples by liquid
chromatography-tandem electrospray ionization ion trap mass spectrometric (LC-ESI-MS"). Identification of metabolites
and their structure elucidation were performed by comparing the m/z of their relative isotope and their changes in
molecular mass, retention times and full-scan MS" spectra with those of parent drugs and blank matrix. At least five
phase I metabolites (such as de-methyl, sulfoxide, sulfone metabolites and so on) and twelve phase II metabolites (such
as glucuronide conjugations and sulfuric acid conjugations) were identified in human urine. The identification of these
metabolites is useful for further study of definitive metabolic pathways of this drug in vivo.
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Bl EE 2 /R (arbido 1) —FlopT R AR H DU #5258 & I A3 2 A 20 0 o (0 SR A A 4%
JrRk, HATMRENELS, AN RRDDEERE R AEIRR L2 TR IAT T E I S R Sk
e, RARAFEMAFRYT BAT, B 2R 0 A SMRBHIE AR W SCHRRE . AR AR SR
LC-ESUMS" A, XIHREZY i 52 18 PRI A SN GORE A4 A8 BT B 2 2 e LA DA T 5 1k 7y
B, AURDTCE AR R AR R i A o

1
11

LC/MSD Trap XCT ultra HL%E 2521 BTG4 : 56 Agilent 23 w7 iy, BUA FEIE 55 2575 (ESD),
FHIE B TR TR I s B EE SR R (20 8>99.5%) . WhBH R RFEOT A A IR A T3, 2Rkl
PR B : AR E DU 2543 B w44 HRE(fibat): S61H Sigma AWM= 6h; IR (i), 3%
Tedia A %] %8s 7KoA milli-pore I4EHK; M2 Fl M4 & 25T &, 4589 NMR i & ;
MIKIREN A (o iral): EZ R ARFABRA R ™0 5 g% IRN: 55 [ Sigma 2 7]
1.2

Pis PSR, B FE TR, GBI, AR, AariAtE. g, O R
DA R A=A IR B 2 R A fff e A AR ORI R, FFE N brite. 50 2 Cld il At
PR DIl . SR 2N RT4AE 12 h, WURTHIRI, FIRE 2SRRI LE2Se/K 400 mg, Wk 24 h R
o 1] 200 pL FRVEHIN 400 wL I, 389 1 min, 250> 5 min (11000 rmin '), HX 500 pL L3 i &
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10 mL (R, 40 °C 250 FIRT, A ¥ (100 uL FEED: ¥ (5 mmol-L ™' FE#RNE) = 30: 70
HIA AR, B S uL 3547 LC-MS" 4347

FREX 14.7 g MM, #5A#T 500 mL EZ/K P, LL1 mol-L™ MMM pH %5 5.0 RIS . FRiX
385 mg S-HIAHEFIRES, VT pH 5 MIBIRZEM 50 mL Hh, 3453 2 000 U-mL ™ (1) p-HI2 Bl IR
W 17 200 pL 2R 0N 2 000 U S-71 25 % H R I 200 uL, niiiRa, 37 °C /Kty T4 16 he
1.3

ik Ultimate-XB-C g #£, 5 um $if%, 200X4.6 mm I.D.: 3E[E welch materials 23 & 7= i 5
AN Cig Y4, 4X3.0mm I.D.: 5[ Phenomenex 23w = s WAIAH BBV : 0~15 min
E: 5 mmol- L' B E (30: 70, V/V), 15~15.5 min HE#: 5 mmol-L ' BERN% (50: 50, V/V), 15.5~
25 min F1E¥: 5 mmol'L ™' EEM&EN%Z (50: 50, V/V), 25~25.5min PfE: 5 mmol-L 'EE#NL (70: 30,
VIV), 25.5~30min FIEE: 5 mmol-L ' &% (70: 30, V/V), 30~30.5 min FIfE: 5 mmol-L ' ifk
Jt2 (30: 70, VIV), 30.5~40 min FFEE: 5 mmol-L ' EEMIE (30: 70, V/V); ¥iik 0.50 mL'min ',
i 25°C, R S ul.
14

ESI B 76, FHHEE m/z 100~700; HiBh/ W 1400 kPa; TH/TU% 12 mLmin '3 T<
WL 350 °C; BN HIE 3500 V. HEREFER E B, 15875 K.

2
2.1 LC-MS'

BT EL /K (MO) B — 2T ey 112 W hym/z 477, 479 [M+H]", {6 RE{3 BN R J2£41.9 mins
Nk T ARBA LR B s AR A, SR B B A HAHE 7y 1 8 Fm/z ATTHEAT 2 i 41
BT o AE 0 o, BT EL IR FIME S 188 1 K= AR Frmlz 459 [MAH—H,0]", kLIt 45
w) FEAEREFm/z 432 [IMA+H—(CH3),NH] o Xfm/z 432347 450801, B EARIRE L (44 u)
(R 5 m/z 388 Xfm/z 388IEAT VUL TTiik 73 A7 - BEAF B 800 A AL (109 w) [ Frm/z 279
HHUE U], m/z 432, 388H1279 72 R LU /RUEST 115 m/z ATTINRFIERE 251, 45 uy 44 w109 ust
HRFIE P E M o RIS m/z 3233547 T DUZR ST 73 47 LA S 6 iz 279164 T T Il suit o34, 3
S5 TR L. HEIR 2 BTN R R LSk R A s TR
21

55 PRAEFNEE S AR SR, A8 PREERIBSREAG AR S b A TR o /R S HARE Y, Ho s AR
F T3 9) miz 463/465. 479/481. 493/495. 495/497. 509/511. 543/545. 557/559+ 559/561. 573/575-
575/577 589/571. 639/641. 653/655. 655/657. 669/671. 671/673 H1 685/687, MILH 5 N HIML
IR 12 A AU X 17 PRS0 2 9050 4 v i 1, Hrh M2, M3, M9 Al M13
(RN S MO AN, PRI A M2 FT M9 i, R R@ e, 25 m T 20 B EE2e/RAE AR
() FZAUE R T 3.

3
ST IR BT B2 R B Jm N PR EREA T E oM, AU T BEIOE MR E, $E il TRy
LTI, xS 25 M I 2 25 BI3EA T 70T, R T ISR S K R
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Fig.l1 Proposed CID pathway of arbidol at the procurer of m/z 477

1
Tablel Theretention timeand fragmentation of M S’ for arbidol and its metabolites

M+H]" LR B IS 7)/min ZRNF TR AT
B L2 /R 477,479 419 MSY/477: 459, 432 (100%); MS*/432: 388 (100%), 323, 294; MS*/388: 360, 279
(M0) (100%), 309, 251; MS*/323: 279 (100%), 294; MS*/279: 251 (100%), 264
Ml 463, 465 38.7 MS/463: 432 (100%), 445; MS*/432: 388 (100%), 323, 294, 279
M2 493,495 31.6 MS?/493: 368 (100%); MS*/368: 353, 323 (100%); MS*/323: 294, 279 (100%), 251
M3 479,481 419 MS?/479: 434,354 (100%),323
M4 509, 511 31.9 MS?/509: 464 (100%), 332, 269; MS*/464: 420 (100%), 323, 294; MS*/420: 295, 279

(100%), 266

M5 495,497 309 MS?/495: 464 (100%), 332, 269

Mé 557,559 34.0 MS?/557: 477 (100%), 432, 388

M7 653, 655 35.1 MS?/653: 477 (100%), 432, 388, 294

M8 573,575 233 MS?/573: 448; MS*/448: 433, 368, 323 (100%)

M9 669, 671 22.6,24 MS?/669: 544; MS*/544: 529, 368, 323 (100%), 279
M10 543, 545 37.7 MS?/543: 463, 432 (100%), 388

M1l 639, 641 36.6 MS?/639: 463, 432 (100%), 388

MI2 559, 561 294 MS?/559: 434; MS*/434: 419, 419, 354, 323 (100%), 310
M13 655, 657 25.326.9 MS?/655: 530, MS*/530: 515, 486, 354, 323 (100%), 310, 279, 251
M14 575,577 289 MS?/575: 495, 464 (100%), 332, 269

MI15 671,673 26.3 MS?/671: 495, 464 (100%), 332, 269

M16 589, 571 24.1 MS?/589: 509 (100%), 464, 420

M17 685, 687 24.5 MS?/685: 509 (100%), 464, 420, 294
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Fig.2 Proposed CID pathway of M2 at the procurer of m/z 493 (A) and M 11 at the procurer of m/z 669 (B)
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Fig. 3 Proposed major metabolic pathway of arbidol in human urine
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