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Genotoxicity Assessment and Limit Study of Azilsartan Related Compounds

FENG Xiaolong, ZHU Huiming " (Shijiazhuang University, Shijiazhuang 050035, China)

ABSTRACT: OBJECTIVE To analyze the synthetic route of azirsartan, determine the information of starting materials,
intermediates, side reaction products and other related compounds, study the mutagenicity of related compounds, determine the
limit of related compounds, and provide basis for the establishment of quality standards. METHODS The genotoxicity data of
related compounds were determined by searching related databases, and the mutagenicity of impurities was predicted by using
two kinds of quantitative structure-activity relationship software. The genotoxicity of related compounds was classified
according to ICH M7 guidelines, and the limits of related compounds were determined according to relevant guidelines.
RESULTS Among the 18 compounds screened, 11 were non-genotoxic and could be controlled as non-genotoxic impurities,
while 7 compounds showed positive mutagenicity prediction results and needed to be controlled as genotoxic impurities.
CONCLUSION In order to ensure the safety of drug use, the total impurities in the final product should not >0.5%, the
maximum limit of single impurity should not >0.001 875% for related compounds with positive mutagenicity prediction results,
and the maximum limit of single impurity for other related compounds should not >0.1%.

KEYWORDS: azilsartan; genotoxicity; related compounds; quality standard
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SRR, B2 18 AT AT 4% i
(HEWAXEFEREWE 1. K 2): &6 (starting
material, SM)1 >, 2 i JFURL 5 | A 4% i (start material
introduces impurities, SMID5 />, .27 ] {k
(intermediate , IM) 3 4~ , f XY Ji (related
compounds, RC)9 1>,
1.2 ZRffa P O ik

WS ICH M75), A W) Bfa EE I i ek
PR 26 A T 75 728 s SCRRA &R 4B, 2R Jo ik
RAFXFE R 3 2508, R QSAR ki A1t
AR REVEVEAS , PN AH RS 45 R . QSAR T T
AR 2 DHEANER T, AN R
WL, 53— BN R g i U .
MR A R IE R, R AR %2 B A
AT REMI LSS, AR AR A B sl
AT B — L BRI 25 1 AhE 2 FhOr A
W& BB R G54, T IR 7840 9 F il 45t , 5%
FRR AR T B A T A P AR AR QSAR Tl
WT5 G A g SR, AT 2 B 2oh 56 1~5 28,
ST WL 2, M 532 BV AT i) 2% g ] SR o
1.3 QSAR Tl
1.3.1  LZHMNFMERAE  Toxtree, WA 3.1.0,
P DB 2 O3 2 MU b 2 & R RS i 9 o T R
Toxtree ¥ {72 EMA ., 5[ FDA KAHICHE T 50
WHEFER AT, & EEDRRR L i1, R

-1314.-

Chin J Mod Appl Pharm, 2023 May, Vol.40 No.10

P B /R SR W) B AT A3 SRS, B R Tt g
BEPE . BRSO R K A A A EE I T 237
132 G@it w4 ADMET predictort™,
iAs 9.5, B 2EE Simulations Plus AT & o B2
FDA . EPA . il 254k . R B2 02 ) 1
ADMET Fl iz —, HIP s 1 AT 50 52
254l 2 FDA, TG EfL . mlk .
oy AR, BEPE L AR R AR B S R
2 4R
2.1 HXRYBUIE

3 A R A B P X 0 1A S ) gk
1t A% BP0 20 o0 M, K R AU R A4S
TOXNET(fJ# CPDB., GENE-TOX %). Toxicity
Japan MHLW . ECHA-CHEM , Bacterial mutagenicity
ISSSTY . Micronucleus ISSMIC . Micronucleus
OASIS 75, BF5E & B thiy 18 N KW st Jo
SCHHEE . QSAR PHANAISY, 2 R TCEHE R
PR EER AT B 10 4>, ATRARIS R 5 2%
ZeI, FA 8 ANFIA 1 AL L R AR AT g5t
TETE IR Gs ), ARl R 3 28905, SR ILEK 1.
&l 2,
2.2 JRFIREHE

ABFFER A TR E , d TR N
F L HRPERE B, KA D) S R BE AR T E
% 2% o e T AR B AN R T X IR U T AR 0.5
#(0.5%), HIEZRESIREATE>0.5%, AR50
W TG AR BN T R W e AR Y 0.1 A
(0.1%), RP 28 m BREEANTE>0.1%, % 5] RC-8
B 5 b A (B SCRR RS TAK-53
M-IDPY, - BREE RTS8 Y g, He T AU A T X
R F2 e T ALY 0.2 £5(0.2%) 0

XT3 2876, S M7 4850, wERAIT
o A0 T 75 7 1 0 B P AR A ] e IR [ 3 1Y
FEPH~# T B {H (threshold of toxicological concern,
TTOILATS 2 5k, PP MERE AR, H#Hil
KM TTC EBEA TR R . PISFTbiH, R
A B BT TTCHHR Y T a2 HB AR 1.5 pg-d!
PO R RAEL LA H R F2 00T Al LISz 2 4P Y
i, PSRRI R R K H HEAE>80 mgd™!, &
TR ZRBOKIE C=TTC/HHHE, WERHZ ™5
a3 SRE IR G M AR B B2 B FR AN AS>
0.001 875%.

P E AR F 255 2023 47 5 5 40 B4 10 1



FT1 FFDERFRYFREFETN S KL
Tab.1 Prediction results of genotoxicity of organic impurities in azilsartan
HIiT CAS aF 7% JB SR R toxtree ADMET Predictor 4y
SMI-1 114772-54-2 C14H,(BIN LR RS A alerts Negative 3
SMI-2 - CgHsNOg BAREREEIA No alerts Positive 3
SMI-3 - C,3H27N306 RAREEEIA No alerts Negative 5
SMI-4 - Cy3H19N304 BRI A No alerts Negative 5
SMI-5 136285-69-3 Cy3H21N;0, IR FURLEIA alerts Positive 3
SM 139481-41-7 Ca2H23N30;5 AR R No alerts Negative 5
IM-1 1397836-41-7 Ca6Ha6N4O4 rhEl A No alerts Positive 3
IM-2 - CaoH30N4O6 rh A No alerts Positive 3
IM-3 1403474-70-3 C27H24N,Os5 Pl A No alerts Negative 5
RC-1 1397836-52-0 Ca4H9N;0;5 T2 RS No alerts Negative 5
RC-2 1586011-04-2 CaHpsN304 TR No alerts Negative 5
RC-3 1696392-11-6 CasHy N304 T2 BEARAIT No alerts Negative 5
RC-4 - Ca4H2oN4Oy T2, K5 No alerts Positive 3
RC-5 - C»3H23N304 T2 alerts Positive 3
RC-6 - Cy3HuN4O3 T2 alerts Positive 3
RC-7 - Ca4H2oN4Oy T2 KRR No alerts Negative 5
RC-8 1442400-68-1 C23H6N4Os T2 . KRR No alerts Negative 5
RC-9 1403474-76-9 C,5H2N,Os T2 BEfRALIT No alerts Negative 5
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Fig. 2 Structural formula of azilsartan related compounds
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Tab. 2 Impurity classification method
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DNA-reactivity related induction of gene mutations(e.g., positive
findings in in vivo gene mutation studies).
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