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LC-MS identification of the degradation products of didanosine”

DU Ming-luo, LIAN Ying, ZHANG Jun-xia, CHEN Wei, ZHONG Ping

( Henan Institute for Food and Drug Control , Zhengzhou 450003, China )

Abstract Objective: To identify the related substances of didanosine by hyphenated LC—MS methods. Methods: The
separation was carried out on InertSurstain C 5 ( 250 mm x 4.6 mm, 5 pm ) column with mobile phase consisting of
0.386% ammonium acetate solution ( adjust pH=8.0 by amonia water solution ) and methanol-acetonitrile ( 50: 50 )
by gradient elution. The related substances were detected by positive ESI high resolution TOF/MS and their
MS/MS spectra were determined as well. The conditions of TOF/MS were as follows : nebulizer pressure 345 kPa, gas
temperature 350 °C, drying gas flow 10 L+ min”', capillary voltage 4 kV and fragmentor100 V. The argon collision
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gas pressure of MS/MS was set at 0.2 Pa, and the collision energy at 25 eV. Results: There were 8 related
substances in didanosine and their chemical structures were determined through the elucidation of their accurate
TOF/MS data, the corresponding product MS spectra and further validated with the organic reaction mechanisms.
The impurities were identified as 9- ( 2—oxo—4—butiric acid ) -1, 4,5, 7, 8, 9- hexahydro—purin-6-amine,
hypoxanthine, inosine, 2’ —deoxyinosine , 9— ( 2~hydroxy—acetyl ) -1, 9-dihydrogen—purin—6-amine, 3’ —deoxyinosine,
2", 3" —anhydroinosine , 9— ( 2—ethoxy—4—methyl propionate—tetrahydrofuran ) -1, 9—dihydrogen—6H —purin—6-amine.
Conclusion: The LC—MS method is useful for the identification of related substances in pharmaceuticals. The related
substances found in didanosine are valuable for its quality control.

Keywords: anti—-HIV therapeutic preparation; purine nucleoside drug; didanosine; identification of impurities ;
9— ( 2—oxo—4-butiric acid ) -1,4,5,7,8,9-hexahydro—purin-6—amine ; hypoxanthine ; inosine ; 2’ —deoxyinosine; 9—( 2—
hydroxy—acetyl ) =1, 9—dihydrogen—purin—6—amine; 3’ —deoxyinosine; 2’ , 3’ —anhydroinosine ; 9— ( 2—ethoxy—4-methyl

propionate—tetrahydrofuran ) —1, 9~dihydrogen—6H —purin—6—amine ; LC-MS

£ WLFH (didanosine, 27, 3" — XU A HLH, W
P 1) J— TR A T 300 2 SR ) 57 , S P
P o) 390 B SR XS AR IR ) = Wl TR UL AR Y A
FH, Hh ik DNA SERYIER , ITTRHAT HIV S 25 19 52 i3
o IR b FE TR 2 908 (AZT) ANifaZ G
O ICAER HIV B ks g AT
DIUH A e ok, 283 TRAK S T BR R Ak
AT B MU, HAT M5 1) 0 B S TE 5 1 R AL
il

1 ERNFEN
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Tab.1 Accurate mass results of the relatedsubstances of didanosine by ESI high resolution TOF/MS

LioaUIIY(ER FEH A Feriil R (E A1
No. RRT  (experimental (theoretical  ( proposed molecular No. RRT  (experimental (‘theoretical ~ ( proposed molecular
mass ) mass ) formula ) mass ) mass ) formula )

I 0.28 240.088 1 240.085 9 CoH,N,0, VI(D) 055 252.0857 252.0859 G H,N,O,
IMcA) 031 136.039 6 136.038 5 CsH,N,O VI(E) 0.6l 250.072 7 250.070 2 CyoH,oN,O,
mcB) 041 268.080 8 268.081 5 CoH,N,O5 VIICF)  0.81 234.078 1 234.0753 CoH,oN,O;
V(c) 048 252.084 1 252.0859 CjoH,N,04 X 2.13 336.144 2 336.143 4 CysH,N,Os

\ 0.50 194.043 5 194.044 0 C;HgN,O5
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&2 ERNEAXWEMSMS —HERH
Tab.2 The MS/MS fragments of the related substances of didanosine
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