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RP-HPLC EZNERZEH LB XD R

EEHE R, BER L EHE, NEE, A
IR T W25 By AT R 7 B 412003)

WZE HBH: 25 RP-HPLC kM2 2 KW ILA XM, Fik: KA Agilent Zorbax SB Cs( 150 mm X 4.6 mm,
5 um) &3k, RAR R TH —0.1% a7k A6 2P, Ak 1.0 mL - min™, 4232 30 °C, 40 7% K 210 nm,
GR:ERRNEFFNT, LR REARBITS B, B A RR B R CEK DR E i
IE 5 A /2 0.41~24.52 pg* mL™' (7=0.999 9 ). 0.50~29.93 pg* mL™" (=0.999 9 ). 0.46~27.88 pg * mL™" (=0.999 6 ).
0.58~34.99 pg * mL™" (7=0.999 8 )., 0.51~30.88 pg * mL™" (r=0.999 8 ). 0.55~1 090.4 pg - mL.™' (=0.999 9 ) K & H)
AE%EARZRIFEML R, ERELREZ TR H A 4.95.3.23,5.02.5.44,3.79.3.37 ng, FH enlk &
(n=9) 5% A 93.5%.92.5% 94.1%.91.0%.93.2%. LEIR: Z7 ik FHiE, AR 7T R TRl T A X% RmE,
KA : e B B Es 545 % & (CETP ) #7407 ; ShARIBARARAL ; 2 B UL 5 SR B 48H] 5 A A4 s Rl & 0k 4
&3k ik
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Determination of related substances of anacetrapib by RP-HPLC

YUAN Xiu—ju, YAO Liang—yuan, SU Liang , WANG Ling-lan,
LIU Ruo—hui, ZHAO Jing—zhi

( Hunan Qianjin Xiangjiang Pharmaceutical Co., Ltd., Zhuzhou 412003, China )

Abstract Objective: To establish an RP—-HPLC method for the determination of related substances of
anacetrapib. Methods: The determination was performed on an Agilent Zorbax SB C, column ( 150 mm x 4.6
mm, 5 pm ), with a mobile phase consisting of a mixture of acetonitrile and 0.1% phosphoric acid solution by gradient
elution. The flow rate was 1.0 mL * min™". The column temperature was set at 30 °C and the detective wavelength was
210 nm. Results: Related substances were completely separated from the principal component. The calibration curves
for impurity A , impurity B, impurity C, impurity D, impurity E and anacetrapib, revealed good linearities over the ranges
of 0.41-24.52 pg - mL™" (7=0.999 9 ) , 0.50-29.93 pg - mL™" (r=0.999 9 ) , 0.46-27.88 pg - mL™"' (=0.999 6 ) , 0.58—
34.99 pg* mL™" (r=0.999 8 ), 0.51-30.88 pg * mL ™' (r=0.999 8 ), 0.55-1 090.4 g * mL™" (r=0.999 9 ) , respectively.
The limits of quantitation were 4.95, 3.23,5.02, 5.44,3.79, 3.37 ng, and the recoveries ( n=9 ) were 93.5%,
92.5%,94.1%, 91.0%, 93.2% for the above impurities, respectively. Conclusion: The method is proved by the

methodology validation that it can be used for testing the related substances of anacetrapib.
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Keywords: cholesteryl ester transfer protein ( CETP ) inhibitors ; atherosclerosis ; anacetrapib; quality control;

related substances ; RP—HPLC
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Fig. 1 The synthetic routes of anacetrapib
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Fig. 2 The structures of anacetrapib and its related substances
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(Tedia A F], HPLC 2% ), HAi 134 1 b4l
2 FiEEER
2.1 Rk

35T : Agilent Zorbax SB Cyg # (150 mm x 4.6 mm,
Spm); WA : A MM 0.1% BERRIEW, B ARG 4%
1 BRI TR, T 1.0mL - min” 5 A3 : 30 °C
K« 210 nm; PFEEEE: 10 plL,

®1 BERBRER
Tab.1 Gradient elution program
R 8] T A Tt B
(time ) /min ('mobile phase A )/%  ( mobile phase B )/%
0 58 42
12 58 42
20 35 65
40 15 85
60 15 85
61 58 42
65 58 42

22 IR
221 XS E AW O 9 BRI FE i DT RN 2% T
A~E XF B8 A 1, 20 00 FR P A A Rl A g 1
mL 7 10 mg 92 ZE il DC X B8 S 6 4 R AF 1 mll 757
0.5 mg FY5- 44 5% BE S Ad 25T o
222 HEEAAER O HBUR S 20 me, KRR E, B
20 mL &2 i, 0 R A OF AR R B 2 R B A
AIfS .
23 RGuEHMAR

e %5 1 LS o) FE T i 8 VR 3 o, o Y A R T
WA 1 mL & 1 mg ZIEMPCHIE 1 mL 75 50 ng 4524
JE TR AV, VR R GeiE R R . AE iR 45
PEF, £ W O/ BA B A] 43 55108 « 42050 A 8.7 min 2% )5t
B 9.4 min.Z4 i C 10.5 min, 2% i D 25.9 min, 2% i E
36.1 min . ZZZEMPT 40.0 min; BEHEL 22 ZE /T DT
R 177 876, 55 L% 2, i RCRORE (i (B S O A A
BB R G 1 WL IE] 3 4, 0 A4S 2% ST AR AG T
B 210 nm AT HERIM L
24 LlEtids
241 FHBATHRE B aEs CHE) 10
L, AR R, 455 WS IR RN T 04
R A5 F= A o
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Fz2 AR BE E R A XTI EF LR
Tab.2 Results of relative retention time and

relative response factor
ARG f B s ]

( relative

AR R

( theoretical

iz

( compound )

IYEE

( resolution )

retention time ) plate number )

ZJ5T A (impurity A ) - 0.21 10 844
Z=J% B (impurity B) 1.99 0.22 10 483
Z&JF C (impurity C ) 2.63 0.25 10911
Z=J% D (impurity D ) 44.32 0.61 136 264
ZJ5 E (impurity E ) 31.35 0.89 163 567
L FEMVL (anacetrapib ) 10.48 1.00 177 876
0.1
0. 08 M } ‘
2 0. 06 - | r ‘ ;
= 0.04 ! ‘ ' ‘
0.024 ‘1 . ‘
0 Mﬂ%u—\_ﬂi ‘t 1 f—
6 5 To 1 %0 3 % % o b 80 B & &

t/min

B3 SRkiAaiEE

Fig.3 HPLC chromatograms
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Fig. 4 Spectra of diode array detector
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242 GREIBEIRIAES R PRI ZE il DT TR
520151215 ) 500 mg, # 50 mL I, i A A i
IR B2, 550 AR R I i £ TR . RS
2 mL, 3k 6 4y, 4300 E 20 mL B, ST
) S50 T R R i 0 . DR M PRAE  (RIAEI
W) ;s QEEWEIR: 1 mol - L7 ERRIAWE | mL, 272,
BT 80 CHEAE AN 18 h, 240, FHER P A, TAL
W1 mol - L AR ALENIA 1 mL, #2250, B T 80
CHEF A 1.5 h, B4, R b AL @ ALBEE : in
30% iF AL EIEI 3 mL, BT 80 CHEA il 12 h,

B OFE IR B 80 CHEAR TN 65 h (kg
TR QA R &, BRI st P, (R Ak i
W) s @©OEMR: 7E(5 000 +500 ) Ix FEJE R iCE 5
do 3 6 RS BN AR B 20T , 52 “2.17 I
T SR UERE , F PDA RGN B8 4148, 15 20 (6 3% 14
WL 5, G55 IR AR SR A T S &
W4T R4 B, R WA I I & S8 Ik ek 5 22 ZE il D
Kot it 7= 0 35 46 210 nm A3 LSRN, F— A5 IR IE e
210 nm FE AR K B -& BRPE ; #R35 PDA $148 &1, 7]
I R AERE AT AR UEA AT FEPR A7 7

0.02- A 0.27 B
0. 015 0. 16+
0.01 0. 12
=) 2 B
< 0.005- < o.08]
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A. 2 %) (blank ) B. REBIAFES (sample solution ) C. FREEIFHFEN ( destroyed by acid ) D. SR IAFE A ( destroyed by alkali ) E. S fbiIAHE
fin (destroyed by oxidation ) F. S IEBEIAFES: ( destroyed by heat ) G. YEHRBEIAFE S ( destroyed by strong light )
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Fig.5 HPLC chromatograms in various degradation conditions
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2.5 R MR

Fie “2.17 TN A SR R IBGR GEIE PR
TR BT AR BRI TR, RS, 43 5T 0.2.4.6.
8 h A, 5D B ) s A 2 0T A 2T B 4% 5T C 445
D 2%t E M FEM VTR 0 h oA, i FRAR L
FINTE 2% DI, RIS IRAE = IR A 8 h IWFUE .
2.6 AEE IR
2.6.1 PERERSSERE 4 2.7 TR @S A R
BZR G038 FAPE RIS T (AR X BR AT, S i
6 B, iR IR, 25 R BT A (4% 5T B 2% 5T C 2% i
D 4% )0 B B % FE i DT 04 TH L) RSD HIK R 0.60%
0.60% . 0.40% . 0.70% . 0.50% . 0.40% , 3¢ Wi % J7 ¥ ik
FEXE B R AT
2,62 WEMIRE 2.7 WU GRS, BUR S,

20 mg, M FRE , H 20 mL SR 0 H B R T
BEEZI B 5250, BS . PATEC ] 6 4 it i A T
PEATINAE o DATHRRIE — ARk 4 4 & i, 6 4l
FE 25 S RS F% R A% T 2 9 24 X AR A 24 7
0.05% VAN, R ik mEE M R AT
2.7 il

43 BRG 5 2 HUAS 2 0% R i 4 98, o Y
s 88 il B 2% 4% oL T i R 4R 0.5.1,5.10, 20, 30
pg - mL IR A VAW AR REINE , i sk A 5
e 85 WL FE 1 DG X R T At 8 VAR, I Y R T il %
FRIF R 0.5, 1,10, 100,500, 1 000 pg * mLL™
(VAT M UCHERE I 2, e SR g i AR, DADGE TR AL (A )
AR, M (C,pg - mL™) g AR A A7 26 o]
I, AR R (n=6 ) MZEPEMLRE, L35 3.

(T

®3 EEFEGEEEEXRERENRERFHRNESR

Tab.3 The results of regression equation, linear range, correlation coefficients, relative correction factor of the investigated compounds

LR AR I IR F o .
N Il 15 , . : TR R
a8 ( compound ) . . ( linear range )/ r ( relative correction
( regression equation ) O ) (LOQ )/ng (LOD ) /ng
( pg - mbL ) factor )

Z&J5 A (impurity A ) A=30454C-127.41 0.41~24.52 0.999 9 1.06 4.95 1.39
Z&J% B (impurity B) A=23 735C-2 946.9 0.50~29.93 0.999 9 0.83 323 0.97
Z&J% C (impurity C ) A=26 720C+1 428 .4 0.46~27.88 0.999 6 0.93 5.02 208
Z&J% D (impurity D ) A=30 109C+3 637.1 0.58~34.99 0.999 8 1.05 5.44 1.70
ZJ5 E (impurity E ) A=26 089C—6 672.9 0.51~30.88 0.999 8 0.91 3.79 1.38
22 3E/ VL (anacetrapib ) A=28 761C-63 229 0.55~1090.4 0.999 9 _ 337 0.92

SEIRFIATESE A IRIEIER , gL 5 4
TR R R TE R, Y IR Y 7E 1009% ¥ B
i) o7 L) 10.0% LA, DL FEMIIC g 2 88, 15
2 2% AR AG IE PR, 45 5 WL 3, 4% 2% AR A% 1
25175 0.8~1.2 Ju [ N, & B ] 2k H i FUH — 4k
TR,

2.8 KN BRANE B TR

BRI T W N 4 pg - mL™ AOIRIR,
ARG IR 2, LR MR 290 3 RGN
B, IMEME L2 10 BT S FRR, 4558 0% 3,
2.9 [ECREE

i 2% P B2 ZE il DR AR 500 mg, B 50 mL &
R 0 B O R B R PR R R
mL (CEHC9 143 ), B 9 10 mL B 40 ks 25
2 ZR TN B SR 1 mL, B 50 mL B a2y
JEXT R TR B A TR o e 288 i BB JOXo T i
£ Wi 0.8 mL(80% ). 1.0 mL( 100% ). 1.2 mL( 120% )

AL Ha i

(EEANMREE 347 ), &F ik 94 10 mL &),
FEF B B2 FE5] 4% “2.17 TR 35 4 hRE 2
MR, 45 AR A 4R B %R €L AR D K&
ZR I E 9 5F 7 B (n=9 ) KK N 93.5% . 92.5% .
94.1%.91.0% . 93.2% , RSD KK N 1.2%.2.4% . 2.7%
1.9%.2.7%.
2.10 it A

O3 B (£ 10% ) FEHR (£ 5°C) K
£ (22 nm) A A FHRER G540 N RS
35 PR A S A D) AR S Bl . 45 551 T B
2 ORI J 2% I 5 i A 4 X AR AR (E Y 7 0.05% LAY,
FGE FPERR O BA i ) w7 AR A, SRR I AR
I 2 55 2% A= BT 11%) 125 BE 34 75 FE , AR BIAR YA
S 2 FE M UCAT ) i M R 47
2,11 BEAIIE

e “2.17 TN AR SR AF, BUA § 20 mg, K % K
FE B 20 mL SR i HE S A O R R 2 A B B
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A1, EIAT . ORG E ICBE AR 10 pL FERE T, 12
EIRTIE R N GE 3 AR A, 28T A R R B AR
C.Z%J5t D KR E ¥Rk, T A — kit
FARPUE B AR LR 4.

x4 AXRYRMNELER(% )

Tab.4 Determination of the related substances

Eilnes HABF R AT JEr /i)
(lot No.)  (other maximum individual impurity )  ( total impurity )
20151215 0.13% 0.18%
20160104 0.13% 0.17%
20160416 0.04% 0.09%
3 itig

3.1 SO AR
311 AR ERE B 0.025% L
2 — CNER R, FEZEME & R, TP 242 B 22 5 0.1%
R — WA R, T J it/ i, e ¢
VERE 0.1% BERR — £ 1R 72 U sl AR R0 8 0k i 7
TN R 2 ZE M VE B A )R
3.2 RIS A TE 2 RUK P AN
R, B8 60% LG M FHIES AR SRR T 2 i i, 2
VECIR, 2 U8 S5 AN BE B0, i 2 R B AR R
Sl
3.1.3 KK kR RIEMIT 24T A~E 45
MR 251 T 7= A R 2 47 210 nm PR A 3L
SR, iR 2 210 nm VR ARG
3.2 sl

MR F B0 v LU Y, 2 ZE il DT JEORMA s
KRBT iR JERRA PR & A B R, 1
PERRAV AL SAT T & A T W fid

e HRTA BRI — A1 1153, £ 2 il VT 76 B % i 5%
FET A B8 B 1R] 249 24 0.50 1 1.03 (19244 543 ) 3
£ 10.02% F1 0.31%; FALRERFARAET BI04
JB, A XA B B ] 24 4 0.10,0.77.0.90., 0.93 1 2% Ji
PR 0.78%.0.93% . 0.47% . 1.43% ., ¥HAHH 3
BLRESR = ) ZE A AT A e — 2D 5T, DA A Mg
1“2 ZE M DT ) i
3.3 /hgh

AR 4 PG | TR R SR Y HPLC 3452
LI UCAT S oL, T 43185 1 42 ZE il e B 2% ot
A~E. ZIEL B PR, ERE &, oTH T ZE it iy
[ AR
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