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Determination of three diastereoisomers in nirmatrelvir API by HPLC-MS

JIN Yun'"?, ZHANG Xian—hua®, WANG Jun®, LI Jin-xia’>,WU Yao-li*, SHEN Meng—jie’,
ZHAO Long—shan"

(1.College of Pharmaceutical Sciences, Shenyang Pharmaceutical University, Shenyang 110016, China; 2.Zhejiang Huahai
Pharmaceuticals Co., Ltd., Linhai 317024, China; 3.Agilent Technologies (China) Ltd., Inc., Beijing 100102, China)

Abstract Objective: To establish an HPLC—MS method for determination of three diastereoisomers in nirmatrelvir
API. Methods: The analytical column was an InfinityLab Poroshell SB—Cis (150 mm x 3.0 mm, 2.7 pum), the two
columns connected in series in series. The mobile phase was buffer (0.1% formic acid) (A) —acetonitrile (B), the
diluent was water—acetonitrile—methanol (61 : 19.5 : 19.5). The whole run carried out by gradient elution. The
column temperature was 80 “C, the injection volume was 2 L, and the sample temperature was 5 °C. Results:

Nirmatrelvir was separated completely from three diastereoisomers (the resolution > 1.5). The test solution was stable

for at least 3 d. The LOQ of diastereoisomer 1 was 0.04%, the LOQ of diastereoisomer 2 was 0.04%, the LOQ of
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diastereoisomer 3 was 0.05%. The linear correlation coefficient of diastereoisomer 3 was > 0.99. The linear range was
LOQ-150% of specification. The average recovery (n=9) of diastereoisomer 3 was 97.2%, RSD = 3.1%. The repeatability

and intermediate precision completely met the requirements. The three diastereoisomers contents in three batches of

nirmatrelvir API 24 months long—term stability test were all completely met the requirements, respectively. Conclusion:

This method is simple, rapid, sensitive and specific to be used for the determination of three diastereoisomers in

nirmatrelvir APL
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Tab.1 The informations of nirmatrelvir API and diastereoisomers

HEY( compound ) 433 (molecular formula )

2544 ( chemical structure ) M (type )

R

( nirmatrelvir )

Co3H3l3N504

AR A A 1 Co3H3F3N504
( diastereoisomer 1)
FEXoF ke S ¥ A 2 CosHF3N504

( diastereoisomer 2 )

H TG RLST Cactive ingredient )

0 )

J N

kT NS s H
Y 0

HN
(S)
HN \\\ CN
(S)

T 245 ( process impurity )

T Z4%5 ( process impurity )
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b4 (compound ) 432 (molecular formula )

2EF4) ( chemical structure ) M (type )

XSS 1A 3

( diastereoisomer 3 )

Ca3H3l3Ns50,4

T 2245 ( process impurity )
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Agilent 1260/G6125C ( Agilent 227 ); XPE105
+77 5 2 — W T K ( Mettler Toledo 2y 7)) 5 (014
InfinityLab Poroshell SB—C;s ( 150 mm x 3.0 mm, 2.7 pm );
HOR (6 3% 4, BT AL T )5 & 05 ({4 33 40, Sigma—
Aldrich A 7] ); FEE ({A3%4, MERCK A F) ); #B2lik
( MiLLi—Q #li7K Al 4% o

X HE G A FD R AR i S A A 1 X B A
K 2 AR SR A 3 (R 4 AN R S Sk T
KR 250 B A BR 28 | i 4 i R 2022-2177
2023-5065 . 2023-5064 . 2023-5171, & 45h 99.5% .
95.2%.6.5%.99.1% ).

R HRES R 2y CH AR 2L A A7 PR A Wl
5 D5448-22-001 . D5448-22-002 , D5448-22-003 ),
2 HiEE%R
2.1 A

R InfinityLab Poroshell SB-Cs ( 150 mm x 3.0 mm,
2.7 pm) A, 2 R, DAZE Mk (0.1% W2
W) (A) - CJE (B) R shtf, LIK - N - HBE
(61 : 19.5 = 19.5) MBS, #&3 2 A TR B
Vel , AR 80 °C, R 2 uL, FESHEE 5 °C. LI
W55 2 (ESI) VR MBS 1R, SIM B4 .

2.2 EBECH
221 AR KR FRICE X B AR 1 X R

®2 BRERMER
Tab.2 Gradient elution program

BN EE ] ( ratio of mobile phase ) /%
— e - Wi (flow rate )/

t/min oA L oLt
( mobile phase ) A ('mobile phase ) B
0~30 70 30 0.6
30~35 70 — 20 30— 80 0.6
35~35.01 20 80 0.6—1.0
35.01~38 20 80 1.0
38~38.01 20 —170 80 — 30 1.0 — 0.6
38.01~45 70 30 0.6

fh 7.5 mg B 10 mL S, IR BRSO TR R 2 41
BE L FRA], BIAS BRI | mL AR S 20 mL &,
TG BRI B B 20 B, $25), PR % i I 1 mL %A
WE 25 mL S, IR B R R 20 B, 850, il
1 mL 5 1.5 pL AEXF B S AA A 1 9 2% i 25 95 ()
TR AT SRR AR 3 119 4% B AT R PRI XS
WS FA A 2 YRR 5.7 mg B 10 mL s, IR R
WARITRRRE 208 F85] , PR B I 1 mL AR A
25 mL s AR B B = 20 B, 4850, i B
I mL % 1.5 pg EXT BRI 2 1) 2% ST it 2 W B AS
222 ZEIURRRATRE AR A PRI RS X
HEh 20 mg ‘& 20 mL &L, AR BRI f TR R 2
ZIRE ) A 1 mL 5 1 mg Z5H0ER AOTA TR ENES
223 XPHESIAR RS G IO B R X R A A
W 1 mL # 20 mL 5 IR B VRO B & 20 4R
A, FRE R E 1 mL XS CE 100 mL s, A
PR RS 22 2 B, 50, PR 26 (e B 3 mL A WA
20 mL f R N R VR R A 2 B B AT, o B
1 mL % 75 ng ZRF RTINS

224 fHASAR RIS RS OB 20 mg
B 20 mL S AR BRI RS B 20, A
B 1 mLIZIEWCE 20 mL B R R R

RO
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ZBRIRE BRSNS 1 mL B 50 pg ZSFARR VAR
EIEL
23 ikeEEEE
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L. AR AR 1 ( diastereoisomer 1) 2. EXTHILFFIA 2 ( diastereoisom—
er2) 3. AEXFH SRS 3 (diastercoisomer 3 ) 4. Z5IBHETS (nirmatrelvir )
B1 z=aRAE(A)NEEEERR(B)EEE

Fig.1 HPLC chromatograms of blank (A), specialized solution (B)

232 FRIBRANE R ORI (2.2.17 TR 44
T At 2% VBT i, R IR AT G B, B0 U B R N
0.05%, Lk 0.04% . 0.03% . 0.02% . 0.01% H¢ J¥ 11 F #
B, /DR T 0.01%, % “2.17 TiF 3% 4% 14 if
FE, UG M L2920 10 B, 2% 2% BT iR v BEAE Sy o 1 PR
DIMEE L2y 3 B, 5 2% 0t AV BEAVE A R o 00
RN 3,
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#3 EBZBREEMR(LOQ ) FMIR(LOD ) &R
Tab.3 Limit of quantitation (LOQ) and limit of detection (LOD)

A% ( compound ) LOQ/% LOD/%
ARXF WS FGHR 1 ( diastereoisomer 1) 0.04 0.01
AEXF I A A 2 (diastereoisomer 2 ) 0.04 0.01
X FA A 3 ( diastereoisomer 3 ) 0.05 0.02

233 AMEXRFRFE KRR “2.2.17 TR AEX
SRR 3 BT 10 mL, B 20 mL B, TR B
ke 2 205 5250, BRI . K% i IR 1 mL,
BT 20 mL &I, RGBS 218, #2857, iAS
50% T bRk BE L PRV W A B S IR 2 mL, B T
25 mL s, T BERRR E 22 20 B, #2257, BVAS 80%

R bR BE LR MR A2 S IR 2 mL, BT 20 mL
s, RS RBERR B 2 205, B850, B4 100% F545
W PSRBT RS B R CRE 3 mL, BT 25 mL 5
o, R BB B R 2B 150, VAR 120% FaAnidk B
LRVEVA T KSR R 3 mL, BT 20 mL B,
ARG R AR Be B 20 , F257, BIAS 150% +8 Ar ik i 26
PEEU; K% B 100% FEPR M EE AR 3 mL, B
T 10 mL D, PR B B R 20 B, $50 , RS2t
JoT R Tt BRI B L T

IR VAW, #4217 TUF s S5 R E A e SR

g, DIAEXTI AR 3 e R AR bR, I AR
AT, ZehilbniE 4, mIE R
Y=556.34X+1746.09  r=0.999 9
LR PEVL N 23.119~115.594 pg - mL™", 45 SR8 B ek
KRR
234 EEMESPEEEERE K% B
( D5448-22-001 )20 mg, & 20 mL &=, I Bk
IR R B 208 250, BIASRE . A 2 BT
1 mL, & 20 mL &), R BB B 2 21, 475,
il AR 1 mlL 7 50 pg 23 BHREH (W, R VA FL ) 6
0y, $ “2.17 N G5 540 i 45 ERE 1R 45 2R3k
X i S 44 3 & Y RSD (n=6 ) N 2.9%., B A
TR A IEIE O [ ) R
W6 0y, i “2.17 WUF A3k S50 o0 A R 1 Uk 45
AR AAR 3 S50 RSD (n=12) A 4.9%, £
I G B AT
235 HEWARENE B C2.2.37 TR X A S
“2.2.4”7 WU FAEASIAW L 2.3.17 TN LR, =
T2 T 0.3 d4% “2.17 T K (38 kbt 45
X A SR TP 5304 3 d 5 0 d AT EL (R A
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1.00, A3 i rh AR X e A A 3 19 5 o e AR 4k,
LB MRS W A5 W ) 43 B8 BE A > 1.5, FRIGT R S
WA S R TR R AE 3 d RS E T R AT

2.3.6  MEREEIALS RS FRICRIDRET X I 30 mg,
BT 20 mL B, IR BRI LR R B 20 B
A EBUZER 1 mL, BT 20 mL 235,
BERAR RE E 200, $25), PRS2 BOZVE R 1 mL,
T 100 mL I, AR BERR BE 2 20 5, $25), RIS
. BERINER 1 mL, BT 20 mL &,
i BT B B 20 BE, B850, R4S 50% F5 b vk BE 1 g
FE VAW S % R ICREE 2 mL, BT 20 mL 3,
s B B R 20 B, 45, B4 1009% $6 br vk B v 1

BE VAW ; S B B R 3 mL, BT 20 mL B,
T BT B R 20 B $525) , BIAS: 1509 Fi& bR vk B v o
JERW o TR o5 AV TR RVE B 3 10 4%
“2.17 TR A S R R A O e A L TR
I 25 R, 28 B RS B P B SR (=9 ) 2 97.2%
(RSD=3.1% ), Ui B J5 i HE FE /=i o

237 JERIZGRER R EES S XEARHER IR
SR SRR PR i (BB A5 T=25 C £2 C,
RH=60% + 5%; FCERIH:0d.3 H.6 H.9 H.12 A,
18 A .24 A ), #itlg “2.2.4” W R )bl & s,
TE 217 WU OGS AT I . A5 SR LK 4,
FREPERE A 3 AHEXT B SAR RS 4 UL BA 4
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Tab. 4 The results of test for stability

E i (content ) /%

b4 ( compound )

lot No. D5448-22-001

lot No. D5448-22-002 lot No. D5448-22-003

0d 730d 0d 730d 0d 730d
AEXTB SR A 1 ( diastereoisomerl ) < LOD < LOD < LOD < LOD < LOD < LOD
XA 2 ( diastereoisomer2 ) < 10D < 1LOD < 1LOD < 1LOD < LOD < LOD
FEXF BRI 3 ( diastereoisomer3 ) 0.05 0.05 0.05 0.05 0.07 0.07

2.4 JEURLZGRE R A

IBCAS TR] 4 0 2% 3 0 =5 DR 25 B0 B il B, 42
“2.2.4” TR J5 kil # s A, 4 1217 WUR A
AT, B R TE LR 5.

x5 ERAHEMIEER
Tab.5 The results of API

i (content ) /%

A (compound ) lot No. lot No. lot No.

D5448-  D5448-  D5448-

22-001 22-002 22-003

AEXFL SRR 1 (diastereoisomer 1) < LOD < LOD < LOD

AEXF LRI 2 (diastereoisomer2) < LOD < LOD < LOD
X SFAE A 3 (diastereoisomer 3)  0.05 0.05 0.07

3 itie
3.1 RIS 3 A AR S A AR o AT

T2 B R 15 G5 0 TR A e S A A R e L
AR G AR AR A A, 3 AN HEXT B A
A B 32 B0 2 B R 5 PR AR AR, 5 R €5 o
BT BOICEA RO 2, B2 b Joom S/ M IS
5 FILER SR TR TG A e 7 S RF 3 AN 2% T A
N5 SIS P it A 0 A0 B 2 B A 5 S 245 3
AR e S A AT o 5 RS AR DL A AR

JRASAE , AR RBRBEAT 5 2K
3.2 @IRRIE
321 RWASETEESS  RIBUH IRIERE BB AN 1A
WATERE WO RER I 5 CHE TR
322 EIEHRNEE wge b ke A IR g
WA TES R A g 3 PR A D BRE 2 ), Sl e 485 58, e 20 7
@RS 80 C.
323 @SR E S 42 Acquity Premier
Peptide CSH Cg ( 150 mm x 2.1 mm, 1.7 pm ) 6, 3% 43 il
Acquity UPLC Peptide CSH C;5 ( 150 mm x 2.1 mm, 1.7 pm )
TG, DL 3 BRIk, SR TE IR B0 3 R
TR 3 ERCR ;s th TR IR A R, Ry s b e
RE M 37 1 FE 5L Poroshell SB-Cis tail4E, FKE 2 4R
Poroshell SB—C 5 ( 150 mm x 3.0 mm, 2.7 um ) 0% £+
HRIBC, AT LIOKE R Y 3 DA T8 2, HA
W] AR 7 B B > 1.5,
324 KMERHESE B TRERTS 3 DIEXTB
SRR A S AN W58 L Tak R R O R 3 ST
B B AN G A T AN , e s AR (T HE 5 o
TR TS5
4 25

LA A E R JEURLZY S50 i 3 XS
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AOINBR L, Bk 1% A 7 1 1 & S Ak, PRAIE 1%
JAEAE JRURE 24 A5 8 VA ik DU o e v By P 5 AR
SRR T A8 B R AR B AT TR I RE T 9 BRIA (R
SRR AGHIBR ), X T T2 R BRSO AR R e 5
P 1 FIAE XS S A 1A 2 EATBRBEBAIE , X T e hRae
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