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Liquid Chromatography-Tandem Electrospray Ionization Ion Trap Mass
Spectrometric Assay for the Metabolites 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 1 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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B EG S /R (arbido 1) R — M FT RV e R BUR B Y. El i 3l S 70 40 M b O 89 B T A 7
T3, RAWZMLE, ARRMADFR R, ERKESHTHGERTHEE R PR AR
B, RABFHNMATTRY. BT, FIHA/RIERIMUSBIF R X BE. & THERA
LC-ESUMS” £iR, XtARZY/E 3 iAH R UL & A FFSonL A AL o] b 2 /R B AR ist AT s ¢ 50
B, MARERREREREYH AP HREY.

1 #8FA%
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LC/MSD Trap XCT ultra #5835 - B 7 B R B (X : X E Agilent A 5] 7= &, CH M EH IR (ESD),
FIEE FHEABTRRN: FILLA/RNRABGE>99.5%): WHAPEREFRAERABRM; Hhes
HEa /R RE: AFRENAFRABRE: PR(AlE): XM Sigma A8~ F8 (Bikd). £
Tedia 24 87 %h: 7K milli-pore fI2E¥7K; M2 f1 M4 B LAY &R, M NMR #E;
HIRREN D (AHHT4t): RAEBERNERAT M ; p-HEREREE: %[ Sigma AR =&,
12 SRR

B BHREZRE, CSBNERERE, SETL. 58, £HEE. ME. ouEnE
UERMmMER. ek, NHERESFREREIRERARLE, FANERE. AR ROET A
RHEZRASHE. SRR 12 h, KESARE, ORAHEMETH /R 400 mg, B 24 h K
o 200 pL FR¥INA 400 pL R, 3R 1 min, B0 5 min (11000 rmin~"), Y 500 pL L& E
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10 mL R E+, 40°C M TKRTE, A V (100 uL FFRE): ¥ (5 mmol-L ™' BARRER) = 30: 70
RIS AR, B S uL 31T LC-MS" 247

FREX 14.7 g HMMKERE, YBART 500 mL EAKP, LL1 molL™' HIMERIA pH = 5.0 BIA. HREX
385 mg SRR MAAE, T pH 5 MMM 50 mL &, K78 2 000 U-mL ™" Iy - 4555 11 QRS
YW [ 200 uL M3E AN 2 000 U S-#iZ 5 H RRAF 200 uL, RFRA, 37°C KB TFHIL 16 h.
13 BigFs

K0 Ultimate-XB-Cjg &k, 5 pm Bi42, 200X4.6 mm LD.: E welch materials 2 5)7= 5
BN CieffPH:, 4X3.0mm1D.: [E Phenomenex 2 &)= 5h: WEHA ABEREYERR: 0~15 min
B¥: 5 mmol'L™' BEMRIE (30: 70, ¥/¥), 15~15.5 min FA¥: 5 mmol-L ' B&MRRX (50: 50, V/V), 15.5~
25 min FA%: 5 mmol- L™ BB (50: 50, V/¥), 25~25.5 min FA¥: 5 mmol-L ™ BSARER (70: 30,
Viv), 25.5~30min F8¥: 5mmolL ' B&MM& (70: 30, V/V), 30~30.5 min FFE¥: 5 mmolL ™' K&MS
B (30: 70, ¥/V), 30.5~40 min FIR¥: 5 mmol-L ™' RERRRE (30: 70, V/¥); WE 0.50 mL-min ', &k
#25°C, HHERSuL,
14 RidReG

ESI B T8, H#EE mz 100~700; HEBYSHE 1400 kPa; THRUHE 12 mL-min~'; FHX
HR 350°C; EMFREIS0V. BARERERE, FRTHAN.

2 ZR5HE
21 PFALEAROLC-MS "4

PTLEAR/R (MO) BI—RRHEHE S TR T ¥ Ham/z 477, 479 [M+H)", i8Rt A £41.9 min.
A THRPTLLAORI RN R, RARFHERMEIES TEFmz 4T73HT SRR B
Bt EZFTE D, BTHS/RIES T B F RAKF=ERE F miz 459 M+H—H,0]", %k Bk 45
w) FEER ) miz 432 M+H—(CH:),NH] o Stmiz 4323 4T =BT, TEAIREZE (44 u)
M B Fmiz 388, Xim/z 388 4T I ik M E BB IR LEMA B 109u) KIBEHm/z279.
HIBLB, miz 432, 388FI2TORBTLL S /RUES T B Tz ATTHAFIER BT, 45u. 44 ufl109 ul
HFHERPHEERBER . RN miz 32338047 T DURRE T A R XEmiz 27193647 T LR, |
ZRIITRI. B EREETERN BT RBRERRTEIL
21 EVHESPREMNEE

S5RENBZ OFAXTR, EREABBEEDFRITMHA/R IR, RTINS
F BT 7 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 1 685/687, M3ItHH 5 N—AHfL
EYA 12 N AHREY. X 17 RN S ETGENRREA LE 1, Hh M2, M3. M9 I MI3
FINT RS MO REl, EBLEL M2 f M9 A5, HERIRMRR, SRRTE 2. FHLAEREARRK
M EEABRERTHE 3.
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Fig.1 Proposed CID pathway of arbidol at the procurer of m/%z 477
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Tablel The retention time and fragmentation of MS" for arbidol and its metabolites

M +H]" A BT 8 14 /min ZHEMTERANT
R LR 4,419 419 MS¥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, 465 387 MS/463: 432 (100%), 445; MS/432: 388 (100%), 323, 294, 279
M2 493,495 316 MS?/493: 368 (100%); MS'/368: 353, 323 (100%); MS*/323: 294, 279 (100%), 251
M3 479,481 419 MSY/479: 434, 354 (100%),323
M4 509, 511 319 MS?/509: 464 (100%), 332, 269; MS/464: 420 (100%), 323, 294; MS*/420: 295, 279
(100%), 266
M5 495,497 30.9 MS?/495: 464 (100%), 332, 269
M6 557,559 340 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, 671 226,24 MS?/669: 544; MS*/544: 529, 368, 323 (100%), 279
M10 543, 545 317 MS?/543: 463, 432 (100%), 388
Mil 639, 641 36.6 MSY/639: 463, 432 (100%), 388
MI2 559, 561 29.4 MS?/559: 434; MS*/434: 419, 419, 354, 323 (100%), 310
M13 655,657 253269 MS?/655: 530; MS*/530: 515, 486, 354, 323 (100%), 310, 279, 251
M14 575,577 289 MS?/575: 495, 464 (100%), 332, 269
M15 671, 673 263 MS?/671: 495, 464 (100%), 332, 269
Mi6 589,571 24.1 MS?/589: 509 (100%), 464, 420
Mi17 685, 687 25 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 M11 at the procurer of m/% 669 (B)

: SOH
M
sou %:P SANE
] Br

M6 ~ ( el | SO
Gl ANy 0 o M16

DY T\ Glu

M17

M4

H o r SOH

A
O 7 MI12
SOH H ~ “0)},;5_/%—0
NS O, (o] Glu
MI0 T~ AN

iSoesavigine
Gl
Ml = Br ¢ N H SOH

3 BNEIRRAGANORIBRES
Fig.3 Proposed major metabolic pathway of arbidol in human urine
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