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Determination of related substances in a new drug aituomode by HPLC

LI Tong, ZHANG Ting-ting, JIN Bo, XIAO Qiong, WANG Xiao—jian, YIN Da—li, MA Chen™

( Institute of Materia Medica, Chinese Academy of Medical Sciences, Beijing 100050, China )

Abstract Objective: To establish an HPLC method for the determination of related substances in a new anti—psoriasis drug
aituomode ( SYL.927 ) bulk drug. Methods: Separation was performed on an HC—Cg chromatography column ( 4.6 mm x 250
mm, 5 wm ), and the detection wavelength was 283 nm. The mobile phase was acetonitrile—0.2% sodium acetate buffer
solution, with gradient elution at a flow rate of 1.0 mL * min"'. The column temperature was 40 °C. and the injection volume was
20 p.L. The method was validated for the determination of the related substances in aituomode bulk drugs, including 6 kinds
of intermediates and 3 kinds of by—products. Results: SYI.927 and all the related substances were well separated, with the
resolution greater than 1.5. All of the analytes was good linear relationships ( 7 > 0.999 9 ) in the linear range. The detection limits
were 0.5-2 ng, and the quantification limits were 14 ng, respectively. The average recoveries ( n=7 ) were between 100.2%
and 101.4%, with the RSD < 2.2%. The total content of related substances in each of the three batches of aituomode samples
was less than 1.0%. Conclusion: The method was suitable for the quality control and stability test of aituomode bulk drug.
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EmEIE L IR LA R U 4 B RS AN
BB 295 R BRI , I PRI A
SRR AEGIRTT BE R R 25 L S
IR YEH RIS Y5 | X BE 2 W) 25 A AN [R) F2 BE 1Y)
SRR B B Z 7 eAbh, A AR R %
1 Z80CA A R I RRE , Qn ARSI 1D - | g i
PO RS St —E R IR T YA 2 ik
PEEH

rh [ R 2R 2 e 2 W 5% I 42 ZAEE AT, 4R 3
T A aE R Y I B S1P, 2 A i sh 7 G
(SYL927 ) "0 A2ty e 4 R L2 1. SYL927 14
AN BRSZEG B XT S1P, 3244 8 35 () 38 sh i 4 Ak
PEVE; ZEVR N, % 25 W0 o037 A0 R E PRk 22 40 it 05
HAEH , BENEAEASREAIR O3 1Y [R] A 5RO RS
IR U 40 LK, 78 H B SR yse PR E AR i A Al vh

RARBIFHAIFE RN Ak, 5 H Al S1P A2 A
PN FIAA L, SYLO27 BEEEIE I B S1P, AZ 44, i X0
LA L5 AR 58 1) S1P, 244 AU F 055 , X0
FIE B R D 5 L 3 02 Ko 9 L4 40 %) 2 a8 S
HH g A ORI S AT SRR T SYL927 A
AR 25 S MR d RIE R AR R R
G VR TAT T BB 1 a2 IEAEREAT |
I RBISE o

o d il SYL927 JFURE 24 48 G il ik 8 v T BB AEAE
Ay TRA (I = A A T, AR SCHEST TR Rk
TRORR 0 TS RGN SY1L.927 FOAT S o il i, %of ket
HE W T EH Y 6 Fhrb a4k (927-1,927-2,927-3 .,
927-5.927-6.,927-7, 456 X AR UL F 1) F1 3 Fh Al
728 (Imp—A | Imp—C . Imp—F , 4544 Ko &4 R W36 1) ik
3 TWE5T, a2 E e IR I S Sy v
2EGUE, DT A Wi St} 25 5 DG o, AR UE 245 4 1) I
Eig i Tl ETAOR

x1 SYL927 RBEXMRMLE
Tab.1 Structures of SYL927 and related substances

845 (code ) 258538 (structural formula ) b2 25 ( chemical name )
SYL927 NH,
HO 2- BHE 20 2-(4" —(2- ZIENEME —4-F)-[ 1, 1" - 3K ]-4-
o O ) CHE -1, 3- N R IR AR
O 2—amino—2- (2- (4’ —( 2—ethyloxazol-4-yl )~ [ 1, 1’ —biphenyl ] -
\ Ny HCL 4—yl ) ethyl ) =1, 3—propanediol hydrochloride
0
927-1 0
Cl =t Y o
O 2~ AR L1
O 1-([ 1, 1" —biphenyl |-4-yl ) ~2—chloroethan—1-one
927-2 0
)KNH o 2-§2- (L1, 17 - BEREE | —4- B ) —2- SRSk | -2- 2t —
iR — T
Et00C diethyl 2—(2-([ 1, 1" —biphenyl ] -4-yl ) ~2—oxoethyl ) -
COOEt O 2-acetamidomalonate
927-3

A,

Et00C
COOEt

2-12-([ 1, 17 - BRHEIE | —4- B8 ) 0% | -2 ZPRAHEN i —
LT
diethyl 2— (2—([ 1, 1" —biphenyl ] -4—yl ) ethyl ) ~2—acetamidomalonate
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5 (code ) 255K (structural formula ) 254485 ( chemical name )
I
N 2- LBEESE -2-1 2- (4 - (2- (NBEEUE ) CMEsE ) -[ 1,17 - 3K
9275 Et00C HEE | -a-BL) I VN R .k
COOEt 0 diethyl 2—acetamido—2—( 2— (4" —( 2—( propionyloxy ) acetyl ) =[ 1,
O 1" ~biphenyl | -4—yl ) ethyl ) malonate
0
0
I
NH 2- LKL 21 2- (4 —(2-(HIR) ZMEHE) - [ 1, 17 -1 ]
0276 F£00C —4- 35 CH NN RO
COOEt 2-acetamido—2—-{ 2— (4’ —( 2—( propionic acid ) acetyl )=[ 1,
O N 1" —biphenyl ] -4yl { diethylmalonate
X
Ya
0
02\1«1{ N- 4 (4 =(2 ZIEREME -4- )= 1,1 B |4 36) -1-
o Ho Fodt 2 CRIFIE) T -2 38 | ke
10 O N-(4-(4" —( 2—ethyloxazol-4-yl )-[1,1 —biphenyl ] —4-yl )
O —1-hydroxy—2- ( hydroxymethyl ) butan—2-yl ) acetamide
N\
\ I\
0
NH, - HC1
1o 2- @ HE 2-{2- (4" —(2- BMIENE M —4-FE)-[ 1, 1 - K ]
O ) 1,3 R
Imp-A HO .
O 2-amino—-2-( 2- (4" = (2- (hydroxymethyl ) oxazol-4-yl )=[ 1,
\ N\7—\ 1" =biphenyl | -4—yl ) ethyl ) propane—-1, 3—diol hydrochloride
0 OH
NH, - HC1
o 2 M 2] 2- (4" — (2= FUERE M —4— 3 )—[ 1,17 — B |4
O He) LIk H -1, 3- A BRI AL
Imp-C HO . .
O 2—amino—2—-(2— (4" —( 2-methyloxazol-4-yl ) — (1,1 —biphenyl ]
\ N\7* —4-yl ) ethyl ) propane~1, 3—diol hydrochloride
0
OQ\NH
HO N-{4-(4" —(2- ZFEuEms —4-3)-[1,1" - IR ]-4- 3% )-1-
O BT bt -2- 26 | Z kI
Imp-F .
O N-(4-(4" —(2-ethyloxazol-4-yl )=[ 1, 1" —biphenyl ] -4-yl )
N& —1-hydroxybutan-2-yl ) acetamide
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0
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1 UFE5KH

11 %R 5 S RO A a3 A (5 HE LC-20AT
%% . SPD-M20A 4 ] #% . LC solution T_fF 3 ), XP205
T4z —H K (METTLER 2AH] ),

1.2 iKz§ CNE W BEEY H HPLC 9%, H R A
Al K T B BERA I 4liig K = KA RN, b
aff, [ 25 4 B A2l A IR | SR, B, b
AL T, WHEHAE (SYL927 ) BRI ZGRE S (It 5
SNT20140423 . SNT20140424 . SNT20140425 ), | [5
B2 2E B2 g 25 W WF 58 7 5 SYLO27 , A i Hh [a] {4 927
1.927-2.927-3.927-5.927-6.927-7 F1 & 7= ¥
Imp—A | Imp-C ., Imp-F B X} i fih , 21 ¥ K T 99%,
F P B 2 b2 B 2 IR T BRI

2 AEEER

21 3% & {015 4 Agilent HC—Cy (4.6 mm x
250 mm, 5 wm ) ; FhtH: A HIR 2N, B AR 0.2% Bt
NGB (FRE—K A ETREA 204 ¢, ITVKEETR 80 mL, il
JKZE 1 000 mL, iZK# & 10 4%, pH 3.6 ), #EA7HLEUE
Ji, A6 B PR R UL 25 AL : 1.0 mL c min”'; IR
40 °C 5 K% - 283 nm; #EAEEE: 20 pl.

22 XS AT A B SYLO27 IR 2 A i 2
25 mg, WERAFRE, B 25 mL B, i FR R P i i
IR B2 25T, WA VR E R 1 mg - mL 1)
I, B

x2 BERMER
Tab.2 Gradient elution program
WL IIAH LLA] (ratio of mobile phase ) /%

18] ( time ) /min

A B
0 20 80
40 50 50
50 50 50
60 70 30
70 20 80
75 20 80

23 RA XS A R U R
1 mL, &F 100 mL &N, R 2205 5325,
175 10 pg - mL™" BV, A5
24 RGXRESEE TS PRI SYL927 K
o] A& 927-1,927-2,927-3.,927-5 . 9276, 927-7
T, 0 P A O A R AR 10 g - mL7 AOTR
AR T o A3 FRECGE] 7= 4 Imp—A | Tmp—C .
Tmp—F FH A 9277, il F s A O 72 R A B il i
10 pg - mL™" OTRART AR .
25 LREMRE I AR RS AR
T JRA X IR T A A A 20 pl, 3% “2.17
TR 0 1 SR AR o . BRI IR TP 451k
BB, SYL927 5 9 AN KW i 45 M AR )
RBNTERE A EERT 15, BRI, WA 1,

YL92
800 000 — 'S/ 921
- Tmp-C _ i 9272

700 000 ] Impl A mf 927\7. }"‘P F 927\1. l ;27—5

600 000 —
= 500 000 — A A A D
-
SN
< 400 000 ] ] l l u

300 000 — 927-6 .

200 000 | A n 927I3 |

100 000 — "—k B

0 s A
0 15 30 45 60
t/min
25T (blank solvent ) B. {REA XTI SHIAM T (mixed reference substance solution I ) C. {RA XTI T ( mixed reference substance solution

11 ) D. 3 5% ( analytical solution )
E1 TEMEEE
Fig.1 Chromatograms of specificity

2.6 WEIRPEIRE:  FRECSYL927 JFRIZGRERZ 10 me,
540y, oy M AT 6 L E T (4500 500 ) 1x, 10 d ],
IR C60 °C, 10 d). B B PR (0 6 mol - L™ 4 4

ALERE T 1 mL, 76 80 C /KW MFK 1 h, BOA £ %=,
fil 6 mol « L™ #RER VAW A ) FRBE IR (S 6 mol - L™ £
FRVAW 1 mL, 7E 80 C/K I M 1 h, i & = i,
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T 6 mol - L™ & A& Ak 414 %5 3 Hh A ) L AR R
A 30% i3 FALE A 1 mL, 80 C/KIA 0.5 h), i H
P 1) B 0.2 mg - mL™" PR IR U A, TR 3k i T 4% 1 3R
A2 W A3 RS %% i B R i IR T 4%
20 L, 3% “2.17 TSI , g E LA 2,

SYL927

Mieaicl=F Yo

0 10 20 30 40 50 60 70
t/min

a ft R B W analytical solution ) b. [ = R N thermolytic

condition solution ) . YERE IR IA W ( photolytic condition solution ) d. il

IR % T (basic hydrolysis solution ) e. FR % 31 % i ( acidic hydrolysis

solution ) . BALWEIR AW (oxidative solution )

B2 SYL927 BRI ik E

Fig.2 Chromatograms of stress condition test

g5 R W, SYL927 76t JE L5y T I B4 i IR
AT RE R ABIAR T ; BRI IR A it A /D s
s TEEAL SR T ATRRE , AL i AR 2 AR
SYL927 25k W 3R Fir 7= A Y 2% ot 5 g R 4% = e I
Z AR TE 240 B, 4 B KT 155 iR 1
B B, AT T SYL927 HYA M Bl iE .
2.7 HMEXRFE L H - TN RS T
FRIUSE  FREX SYL927 .6 Ff ef (Al &N 3 Fh &l 7= 9 i
X B I B, 43 I PR BRI A O B R 0.1~22
pg - mL™ A 6 4N R G BETR A HR S T, A <2017
T T 25 1 T RN 5 DA VR B X R AR,
VTR Y PR, HEATEAERTIE , 10 PS4tk
KFR R, TR A T AR FE] = YA SYL927 Y
i 2 R, LA S/N=3 B A5 8 R ks I B, S/N=10 Hif
Mg R PR 4558 03k 3,
2.8 K5 R AR HUSYL927.927-1,927-2,
927-3.,927-5.927-6.927-7 . Imp-A . Imp—C . Imp—F
(1R X R 535 B, i R R 2 10 pg - mL! (IR A

F3 SYL927 B 9 N EXRYIRHILMESEE . BVF AR A EF e TR ( LOD ) 5EE TR ( LOQ )

Tab.3 Linear ranges, regression equations, response factors, detection limits ( LOD )

and quantitation limits ( LOQ ) of SYL927 and 9 related substances

Jy LM B8

LIVASE

(component)  (linear range )/ pg-mL™) ( regression equation ) ' ( response factor ) LOD/ng LOQ/ng
SYL927 0.1~20 Y=93 154X+749.72 1.000 1 05 1.0
927-1 0.2-21 Y=102 170X=2 428.30 1.000 1.2 1.0 2.1
9272 0.2-21 Y=61 774X-78.75 1.000 0.7 11 2.1
927-3 0.4-21 Y=91 108X~1 743.80 1.000 1.0 2.1 42
927-5 0.2-22 Y=40 638X+ 1 242.35 1.000 0.5 11 22
927-6 0.2-21 Y=59 515X-1 598.69 1.000 0.7 11 2.1
927-7 0.1-20 Y=87 318X-895.35 1.000 0.9 0.5 1.0
Tmp-A 0.1-21 Y=84 069X-360.55 1.000 0.9 0.5 11
Tmp—C 0.1~20 Y=88 913X-1 536.27 1.000 1.0 0.5 1.0
Tmp—F 0.1~20 Y=101 690X-1 115.62 1.000 L1 0.5 1.0

VST, 48 2,17 TR % Ak i SRR 7 IR e
Tk, DL T BT AR B . 45 SYL927.,927-1,
927-2.927-3.927-5.927-6.927-7 . Imp-A . Imp—C..
Imp-F i ¥ % FEE(RSD) 4 % 4 0.41%.0.43% .
0.40% . 0.76% . 0.48% . 0.39% . 0.41% . 0.33% . 0.34%
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H10.31%, B/NT 1.0% , WK 33 AT,

29 FWAAEMEIRE  BCU2.27 TR ISR &
“2.3" TR X MR, $2 217 T AT 0,25,
5.10. 15,20 A1 25 h JEFENE , 10 SR G A, SYL927
T4 = T B A RSD /8T 1.0% , 2 WA ALK A A

| S

(T




| T T

(J‘PA HY WK

——

Chin J Pharm Anal 2018,38(7)

1215 -

TROFID HEA VR 2 TR 25 h R

2.10  UERMEEIRE: FRECSYLO27 JFURE 25 KL & 7 1y
(465 10 mg), 50 %1 E T 10 mL &I, 205 A &
FAIT 20 pg - mL TR G SR IA TR 5 mL, VP
VAR TR R 28 20 B, DU A7 D o iy o, TR Il
9N H KW 927-1.927-2.927-3,927-5.927-6,
927-7 &% Imp—-A . Imp—C . Imp—F F (A5 27148 4351
4 100.7% ., 101.1% . 100.4% . 101.3% , 100.8% . 100.4%
100.2% . 101.1% #1 101.4%, RSD 435114 0.98%.0.93% .
1.2%.0.95% .0.96% . 0.98% . 2.2% . 0.84% #1 1.1%,
T ICR R AT,

211 Tt FHPEIR S 7E Agilent HC—Cy (4.6 mm x 250
mm,5 pm) . CAPVELL PAK C4 (4.6 mm x 250 mm,
5 wm ) il Xtimata Cg (4.6 mm x 250 mm, 5 um )3 3K {5

A LT SR Ty B I 4R A R R &
W 22 (8] R A S0 R AT 4 85, A S FE R T 1.5, [F]
Af i % 2 T S A AE i (0.9 mL » min™' A1 1.1 mL -
min~" ) AR SIAR L] ( L0 -0.2% BSERENZE thil
E LR LB 19:81 F1 2B -0.2% s 1R 41 2% wh % & 4R
Fo i) 21:79 ) AN [R) €2 35 4 R (36 CF 44 C) Al
ANTA Y 0.2% Bl 1R 41 2% vp i pH (pH 3.5 Fil pH 3.7 )
ZMF T R M, S5 SRR, A W R 4y B 8
AL IR B HE L o B, 43 B BE Y R T 1.5, J7 ik T
LIy T8

2,12 A RYTRMEZE R o BB S
X BRVATIAS 20w, i ATRAR s e S E ik
WA Z 0 e o A B IRV THAR . 3 itk
FER I 25 SR L3R 4.

F4 ERAFTRYRNEER( %)

Tab.4 The determination results of related substance in SYL927 drug substance

5 (1ot No.)  Tmp-A Imp-C 927-7  Imp-F HAbPAAZ T (other single impurity ) JZ& 5 (total impurity )
SNT20140423 0.40 0.18 0.06 0.34 KA Cnot detected ) 0.98
SNT20140424 0.36 0.17 0.06 0.33 FKit (not detected ) 0.92
SNT20140425 0.39 0.19 0.06 0.32 KA (not detected ) 0.96

3 itig

3.1 FRSAHERE PRSI AL DL R AUy 2
i) L A & AL Ak, 558 T SYL927 5 a4 (&l
77 R IR 7 A 1 % i 2% I3 S5 A D) BT A I
B S [60) R0 8 B8, 22 LA I —0.2% [ TR 40 2% v ik
(pH 3.6 ) MU sl AHKR BEGEINE, 7T LA SYL927 K& A
KW g 2 [ 43R B 58 4200, HIBIE R4

32 MK RERE  SYL927 Fl 4 AShEfAk (927-1,
927-2,927-6.927-7) F13 4~ &l 7= # (Imp-A  Tmp—C..
Imp-F ) ¥J7E 281~289 nm A F KW ; 1115 a] A& 927-5
7 295 nm A Ee AW, 7E 283 nm A EE KM ; )i
927-3 £ 254 nm A FH KWL, 75 283 nm WA ML, ik
PRI A 2% JRAE 283 nm YA BRI, BA B
B PRI SRR . PRI 283 nm AR S B ASHI
ek

3.3 A XRYEIE R 24t SYL927 [k
BT, thlalA 927-1.927-2.,927-3 . 927-5,
927-6 A W T 2P Al 9 BR 2%, SYL927 Jik} 245 H A
R Imp=A L Imp—C . Imp—F F1-4 BRI 4 927-7.,

Z I35 (RIS PR3- 51 K Tmp—A 24 0.9, Tmp—C 4 1.0,
927-7 4 0.9, Imp-F H 1.1, 7 0.9~1.1 Z ], 5§ &
B AR 2 PR SYL927 TR 2GR 3 i H B
X RN SYLO27 A M A Tl A2 o
4 g

AR I HE T T AR LR R SYL927 Ik}
0 KW, FEIEAT T g, Tk R
BRORE o, L TRk . X 2 URE 2 (A I B TS
5%, 2 W% 5 15 1T A3 250 43 5 AN A T SYL927 Ji ok}
RS TE R A W T, SYLO27 B SR Ik iR I 4% R %
B PR R AL S R TT B P A B, A2 iR 4 A 2% 5, $
SYL927 e ;= iz fiy VA7 ol Iy sk G 422 ik LA 791, 7
TEZY 5 B AR o
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