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Study on Degradation Products of Febuxostat by LC-MS
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Medica, Nanjing University of Technology, Nanjing 210009, China; 2.School of Pharmaceutical Sciences, Nanjing University of
Technology, Nanjing 211816, China)

ABSTRACT: OBJECTIVE To investigate the degradation products of febuxostat. METHODS After forced degradation,
products were determined by LC-MS. The structures of degradation products were elucidated by the results of mass spectrometry
combined with the structure and the reaction mechanism. RESULTS It was speculated that the degradation products were
2-(3-cyano-4-isobutoxy-phenyl)-4-methyl-thiazole-5-carboxylic acid methyl ester, 2-(3-carbamoyl-4-isobutoxyphenyl)-4-
methylthiazole-5-carboxylic acid, 2-(3-cyano-4-isobutoxy-phenyl)-4-methyl-1-oxidation thiazole -5-carboxylic acid methyl ester,
a dimmer of febuxostat. CONCLUSION The method provides a reference of studying the stability of febuxostat and possible

degradation pathway.
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Fig 1l Structure of febuxostat
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mAU !

40

30

20

10

IR B I
0 5 10 15 20 25 30 35

t/min

15 BRBONE G B (2 A )
Fig 15
solvent)

IR/ 227 NI o R 7/ W] 0 S el TR
BRI EAR A ITAGE, Bk B IE RS,
B SO0 JLREAT SR A2 b B, ki it 7K O B HH R AL
FEW . BRI T AR IR LA 16,

Chromatogram of acid damage (acetonitrile as

o
e i HCI/CHzOH HEC)\/O i
s
NC ( oH 3 NG \s O/CHa
W/ Ho0 N
1 CH3 CH3

16 4 1 IEmRz
Fig 16 Degradation pathways of the degradation product I

3.2 TRl B R A A5 1

1 & LA IE Wk, R Hop itk o, 4%
MR A EHE G . B =4 1L B i ad 42 L
K 17.

I BACR HT 25%% 2012 4F 3 H 5 29 4555 3 1

CHg CHg

O
ch)\/o o ch)\/ o)
S - S
NG ) on OH'/CHZ0H HoN 5 on
N N

H20 °©
1 CHj 2 CHs

17 PR 1L etk 2
Fig 17 Degradation pathways of the degradation product 1I

3.3 AR B AR I HE D

VIR S SRR i S P -7 SR 9 B
T K (R A AL 7, R W R, s
TR A P AT SR AR B, R T AL R
WA FRAAE e D TLL B A a2 DL I 18

CHg CHs

o
H3C)\/ s o Ho0, Hsc)\/ 55? O CHz0H/M,0
ERICCIS i lile <y
NC \ ) oH NC \ J ©OH
N N

1 CHg CHs

18 P&/~ 4 UK e A 12 12
Fig 18 Degradation pathways of the degradation product III

3.4 DGR BRI HE

FEJCHE ERr 7 1 sk AR5
Wk R A A 3 S AR Xy 73R G Bk
PV i i A LIS 19,

CHg

o
H3C)\/
CHjy N _CH;

Ao HN

HsC o] Q S
2 s hv
e
NC \ ) OH dN—g

N /31
1 CHs N

/
o
0
NH

Oﬁ/cm
CHs

19 FRRE= 4V R 12
Fig19 Degradation pathways of the degradation product IV

REFERENCES

[1] OKAMOTO K, EGER B T, NISHINO T. An extremely potent
inhibitor of xanthine oxidoreductase. Crystal structure of the
enzyme-inhibitor complex and mechanism of inhibition [J]. J
Biol Chem, 2003, 278(3): 1848-1855.

[2] KOMORIYA K, OSADA Y, HASEGAWA M, et al
Hypouricemic effect of allopurinol and the novel xanthine
oxidase inhibitor TEI-6720 in chimpanzees [J] . Eur J
Pharmacol, 1993, 250(3): 455-460.

[3] MOU W W. Febuxostat: a novel treatment drug for gout [J].
Qilu Pharm Aff(5% 4 2j9%), 2010, 29(7): 444-445.

[4] TANG C L, WANG D C, CHEN Z. Febuxostat: a novel
treatment drug for gout [J]. Chin J New Drugs(* [E#1 25 2%i&),
2009, 18(7): 577-581.

[5] Ch. P(2010) Vol II({EZj# 2010 4EfR. —#F) [S]. 2010:
Appendix 78.

Wekis H 3. 2011-08-01

Chin JMAP, 2012 March, Vol.29 No.3 -229.



