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Study on Metabolic Stability of Foretinib Derivative LWK-126 in Liver Microsomes of Different Species
WANG Zhongyuan', YANG Huali', CUI Xing’,ZHU Gaofeng’, TANG Lei’, LIAO Weike’(1. Dept. of Pharmacy,
Guizhou Provincial People’s Hospital, Guiyang 550004, China; 2. Guizhou Provincial Engineering Technology
Research Center for Chemical Drug R&D, Guiyang 550004, China)

ABSTRACT OBIJECTIVE: To establish the method for the concentration determination of foretinib derivative LWK-126 in liver
microsomes, and to study its metabolism stability in liver microsomes of rats, Beagle dogs and human. METHODS: In the in vitro
incubation system of liver microsomes, LWK-126 was dissolved in liver microsomal incubation systems of rats, Beagle dog and
human initiated by reduced nicotinamide adenine dinucleotide phosphate solution. After incubation in water at 37 °C for 0,5,10,20,
30 and 60 min, the reaction was terminated with acetonitrile containing internal standard (1 pg/mL tolbutamide). UPLC-MS/MS
method was applied to determine the concentration of LWK-126 in the incubation systems. The determination was performed on
Waters BEH Cis column with mobile phase consisted of water (containing 0.1% formic acid)-acetonitrile (containing 0.1% formic
acid) by gradient elution at the flow rate of 0.4 mL/min. The column temperature was 30 °C, and the sample size was 2 uL. The
mass spectral analysis was performed in a positive electrospray ionization mode, and the full MS experiment was run with the
selective reaction monitoring mode with a scanning range of m/z 50—1 200. Taking the concentration of LWK-126 at 0 min as
reference, the remaining percentage and the enzyme kinetic parameters were calculated. RESULTS: The linear range of LWK-126
was 0.05-15 pg/mL (R*=0.999 2); the lower limit of quantification was 0.05 pg/mL, and the lowest detection limit was 0.01
pg/mL. The precision, accuracy, extraction recovery and matrix effect all met the analysis requirements of biological samples. The
remaining percentage of LWK-126 in liver microsomes of human, rats and Beagle dogs for 60 min were (33.17 +4.52) %, (3.14 +
6.73)% ,(1.38+5.85) % ; ti» of them were 33.15, 11.76, 5.62 min; the clearance rates were 38.45, 118.81, 245.76 uL/(min-mg),
respectively. CONCLUSIONS: The method for the content
determination of LWK-126 in liver microsomes is established
successfully. The order of metabolic stability of LWK-126 in
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Fig1 Chemical structure of LWK-126
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1.2 FEHRBEAF

LWK-126 J5UE 25 (4it5- 20150216, 4 >98% ) i3k
FH 25 B K 2% S gt 5 B R B T R0 BS CI b, it 5
M26M7L15275, 4l >98% )y F iR A= YRk A
BELZA ] 5 0 T i B W28 — A% T PR W % — 4 (NADP-Na.,
L5 718B0225) | 7 % Wt -6- 1 1R - — 4N (G-6-P-Na,, It &
116B039) . % %] b -6- il 12 JIit = W (G-6-P-DH, it 5
20160725) ¥ B AL R ERHCARA A HEE 2 )F
B ke, SAbEE AR en S s o prat, HAniatn
1R oy el s S0 2w RS, K R aligoK
1.3 BFfhrik

T SD K BURF UKL A4 (4L 5 MIC254034) (it L
¥ RO AR (165 MIC257015) ¥ [ b i {5 4= 4
FHEAT IRA A, B LA AN RURLR (L5 38292) 1 B
[ Corning Costar 23 7] , Jii f e B 4424 20 mg/mL(LAEE
Fit).
2 AEEHER
2.1 BRHOEE
2.1.1 LWK-126 "4 K5 % PRI LWK-126 J5URL 24 5
T, B R T E 25T 10 mL I 05 e
91 mg/mL Y LWK-126 I #57 »
2.1.2 NFRERAZ LW K% RO 86 T IR0 i
fb A, $ 2.1 1R kil B R A 1 mg/mL [
FRORRE T IR N ARV R . (T, B R R AR IR, T 2
AR B R T IR B TR R 1 pug/mL O IR
2.1.3 I Ji TR Pk e A MR R4 —AZ T IR W R (NADPH) 4l
E W FREUNADP-Na, 200 mg.G-6-P-Na, 200 mg . &
HHBE 133 mg, /K i IF 2 75 2 [Al — 10 mL s,
F—20 CTFRA,IEH AW, FREUTE R HN 44 mg.
G-6-P-DH 1 000 U, 7K % ff I 45 2 7] — 25 mL &l
o, T —20 CRORAEIC N B HHT K A VRCFI B
FAF 5 LIRA 5], RIFS NADPH 4B i, o2&
el R 1 mmol/L (LUK =4 NADPH 1) .
22 WEERRMBEIISAE

BURER L HeAs K A RORLAR £5 0.1 mg, 4351 100
mmol/L ABERREL 22 Ml (PBS,pH=7.4) i B £ 0.5 g/L,
B R A LWK-126 I £ W36 i, i e &0 F ik &
LWK-126 [} it W BE R 5 pg/mL. # BRI T 37 C
AN E 5 min J&5 , Sz BVIIA NADPH #4510 20
RN o 1250 B IR 2 B SR F R 200 pL, HiH NADPH ()
AU E R 1 mmol/L, H EE IR/ O 1% , LWK-
126 LT eV BE R 5 pg/mL , JHFMORE 1A (8 28 1k By
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0.5 pg/mL. K bR AP E i & 1 R CE A 37 CHEK
B, B TR 0.5.10.20,30.60 min B i A “2.1.27
TR 5 I FR 2K 1R 400 pL 2% 11 0y 5 iR i 5y,
4 °C"F LA 16 000 r/min 5.0 10 min, BU 358, &SR
WX B FH P B 200 pll 5235, FHALL 16 000 r/min 2.0
10 min, B b 35 W3 & 38 FF 23 B, 5 2845 A B TR) R
LWK-126 (BT B . B E IR R TP #E 3 IR
2.3 LWK-126 RERERNEF %

2.3.1 @AM S S L) Waters BEH Cis (50
mmx2.1 mm, 1.7 pm) K 3% 4, Waters VanGuard BEH
Cis(5 mmx2.1 mm, 1.7 pm) AR HE ; LLK (55 0.01% H
2 ) R ShAH A 26 (5 0.019% PR J i sk A FEA T4
FEBERT (0~0.5 min, 5% A ;0.5~4.5 min, 5% A—98% A ;
4.5~5 min, 98% A—5%A) ; il # N 0.4 mL/min; A
30 CiHFFERA 2 nl. B FE A IS HL 2R (EST) , 25
TURULEE 100 °C5 BANE LN 1.5 kV, HEFLHL N
30 V, VAR SR B Ry 400 °C, HEFLA 5 50 Lih, i
VST A R 800 L/h >R FHHE 4R Sy Al (SRMD) , R4
TE BT, FAHETE K m/z 50—1 2005 B0H % 540 B i
A Masslynx V4.1, REERFE] 4 5 min.

232 TIRMHEE HIBGE RS O ERES ORETE
D FNA AR, LA s il IS 08 R BRUHFRORLAAR R A 5T, Hidr
Fi“2.27 R )7 il4S ) \LWK-126 % BEAE 5 (5 B4 5
pg/mL FIAAR 1 ng/mL, DA i KT (4 K B RORE A A
JOT, F 2,27 BT 7 kA ) FIE 15 min B ) LWK-126
B R BUHFRORLAAR , $222.27 500 F 7 e il A5) 45038 o, 3%
QNIRRT L R R AR,
LWK-126 () {435 W I JE [ 47, Of B I5F A 292 2.08 min,
EE AR R op TR A T4 LWK-126 B9 , 2%
TR R LR 2,

233 HMXR EETHRSRMEMESELE i)
“2.1.1750 F LWK-126 IV JiGE 5, A 28 28 il K3 1
K EUHTORAAR IR B 1A 2, i LWK-126 J5T v B2 43531
270.05.0.1,0.5.1.2.5.5,10,15 pg/mL It 2 55 5 FE
VU, ¥ 2. 27 WU T PR A S IR VAR 2.3, T
SRAFIERE AT 0 R T AL, DL LWK-126 J s iR (x,
ng/mL) M AR KR  LWK-126 55 bR A 0 i AL A () Ky
AR bR FEAT [0 50 B, A5 [ E D7 B2 S y=11.16x+0.5
(R*=0.999 2) , 4% JZ HH LWK- 126 46100 Ji 4 v B 12k 1
JE IR 0.05~15 ug/mL, E & R4 0.05 pg/mL, F A
TIBR 47 0.01 pg/mL (35 3 131 .

2.3.4  UEWRREE S5AE I BUU2.1.17 0 LWK-126
T 4 VR i, T 28 28 3 1R O3 R U IRk A i 75 1k
FH il B T BR T AR B (0.05 pg/mL) I 7 R A
VWO b R BE (0.1.,2.5.,10 pg/mL) A4 ke
ARV, 45 5 1 o A FEAR R “2.27 T kA B S Bk
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TEWAE 2.3 17 R A 20 A i sk T FR, B4 H
PURGE BE 5 RSN E 3 K, 548 H AP 3ERE o DASIE Jo
W5 e o A R P A T U LA VAR VA JEE L 25 5 LAAR
X2 (RE)FRR . G52R8 i T IR E I FHEh S
TR AR S B9 H P L H 8] RSD /T 10% , RE BI7E +
6% Z N, R I T LR BE RIS % 8 R TRILR 1.

*1 LWK-I26HN HEBZESEHERKRER

(n=5)
Tab 1 Results of intra-day and inter-day precision
and accuracy tests of LWK-126(n=5)

BB TR, HIEE R RE,
pg/mL SMFRKE (R ts), pg/ml RSD,% LIRS (T +s), pg/mL RSD,% %
005 0.052£0.003 57 0054 +0.004 741 081
01 0.098+0.006 6.12 0.101£0.008 792 100
25 26850238 8.86 2457£0.125 509 —1.72
10 10.567+0.155 147 10.814+0.509 471 567
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2.35  FRICENR S FEON R 2. L R
LWK-126 I £ 0 5, 1A 28 28 e ik 23 1 5K B AL
R A F SR P R B R (0.1,2.5,10
pg/mL) B BTHEAE SR, 4% 2.27 IUT Jr e Ab BE B
TR 2.3 17 WUR 2P HERE BT I ST AR (4,) o
28 e I A R BT RORE MARI87 75 K JR 482,27 I Jr ik
ARBRE A LWK-126 I 8 8 8, i S Bk A
10 O MR — B R I, 2.3, 17 T 2R R Sy
Br, e RIE A (4,) o DA BRI FIAIR rp e Bt
S — B LWK-126 30, 4% 2.3 17300 | 2R UEAE 7
Br AL SRIETRIAR (4s) o BERIAE LA TERAE 5 U, THRE I
[ WA AL RO < $E AN R (% ) = (41/4.) x100%
LT (% ) = (A4:/45)x100% , 25 R W3 2.

F2 LWK-126 FIREN O Y R 5 E R ik 06 45 R

(n=5)
Tab 2 Results of extraction recovery and matrix ef-
fect of LWK-126(n=5)

BB RS, SRR, % JERRUIL, %

pg/mL Xts RSD xts RSD
0.1 914243111 340 95.3045.55 582
25 92351354 38 102921449 436
10 98.37£7.58 770 99.15£5.16 520

2.3.6 FaEMEE  BCU2.1.17 N LWK-126 I 45 Wi &
It A 2 R T K R BB R 75 A = v, 1
BT L R o R R 0 R A R (0.1,2.5. 10
ng/mL), %550y . BFEMIR“2.27 TN kA B , 43991
TEZETCE 24 h 4 CURFEPY L 24 h R 2 —80 CJe
SRR S R, $5 2.3 W R S F BERE AR MY, 10 S U T
A AW VB W =3a =i a3 T B S = R TR
V0T B VR B 1) RSD 34/ F 10% , 2B LWK-126 0 5k
AR R S MRS BT PR IR 3,
=3 LWK-126 WiZEMIRIGLE R (n=5)
Tab 3 Results of stability tests of LWK-126(n=5)

e FHAMEM D BE 240 A3
L Swr— o a— U
we/nl SRERE  RSD,  SHMBURE  RSD,  SUREKE  RSD,

(xts),pgml % (xts),pgml % (xts),pgml %
01 011430005 438 01080007 648 010120004 39
25 240257 937 246010152 618 28520194 680
10 05260541 568 1051740475 452 1063580526 495

2.4 LWK-126 7ERF R sh R T E

24.1 FFRORAIE R R AL RIE R
JE A 57 B T AL R AR A, AR 9T 382,27 00 5 ik
VAT 28 PG R B (A7 35 14 22 v fin A 46 8 i KT 1Y)
FEAROREAA ) A0 BF A ot R 2H (BI04 22 A
AJE B T NADPH Sl A ) A KR L FURS R ok
R E R ZR, 29 T E 0.5.10.20,30,60 min I %
“2.3. 17T SRR, bR 2R T SR R o
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LWK-126 19 i B2 . LU 0 min B LWK-126 (14 57
R S IR, LUHA A5 IR ] LWK-126 19 BT ik 2 5
ZIRH TR R R A5 LR FATRAE3 IR 4
R, LWK-126 7655 [ H MBI A F A R D E
60 min i AT A 11 43 5 4E 101.3% ~108.8% (L1 V-2 {H
FoR)TEHE N, WA FAE 58 B G 1) S oL (A 07
PRZ X LWK-126 BIFGBRHIE A T IR 5T, TR 4.
F4 LWK-126 7£ = B 28 50 BA 14 X BR 48 AT {04k o 559
B 60 min HFIRBESE(XLts,n=3,%)
Tab 4 Residual percentage of LWK-126 incubated in
the liver microsomes of blank group and nega-

tive control group for 60 min(x+s,n=3,%)

k] NG KRR & HAR R kil
shdl 1044£3.06 101.3+1.68 1029447
Wb R 10434574 105.6+3.48 108.8+540

2.4.2  LWK-126 FEAS [ R0 & FFoRL A b (i 80 4% 1 2R
WE Fe 2,271 F g N R B s Rk ik
WEERR, 29 T E 0.5.10,20, 30,60 min i} 4%
“2.3.17 T AR S BT bR HE A SR R
LWK-126 [ TR0 B, Fi4%“2.4.17 00N 7 1A HE A I ]
SULWK-126 FFIAR E 3. LR PATEAE 3 IR, 4551,
LWK-126 7E A . K BURFHORAR I 5 14 R H 7E 5~10 min
FE T B Fpe PR, T 7E BUAS KRR A9 3 1R 3 H U 0~
5 min SRR, LWK-126 75 KB HORS R Ok:
P i F 60 min B9 F6 4% @ 43 5400 R (3317 £
4.52)% (3.14+6.73) % .(1.38 £ 5.85) % , W3 5.

x5 LWK-126 EAEFMAEPHRRTESREGL

s,n=3,%)
Tab 5 Residual percentage of LWK-126 in different

liver microsomes(xts,n=3,% )

SR min NG RERAFRUAE HARR TR
5 107.7242.27 10352£5.06 39752357
10 7429321 53594326 27525445
2 6820192 325943 8.05£2.20
30 54804398 18.65£2.13 343:474
60 33172452 314167 1384585

2.4.3 LWK-126 fEFfckiiAh s 128018 18
AR B A Rk b, LA LWK-126 Tl 4% 4328 1
F AR E () 5 0% A ) () a0 A7 £ Pk [l 05 4 7, 75
LWK-126 76 A B EAS R BORE 44 b iy [l 09y i
ARy o =—0.019 3x ,+4.557 1(R*=0.994 3) .y =
—0.059 2x 3 +4.590 0(R*=0.998 7) .y x=—0.123 Tx x+
4.602 6(R*=0.992 6) . M4k 2L 01 15 B2 A &b 11
FARIMI I B (1.) S5 BR % (CLw) :6,=—0.693/k
(kST MR ) \CLW=[(0.693/t,.) <F & AR (mL) )/
JHBCRAA B e (mg)™ 25 iR, LWK-126 7E A VKRR
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EU AR R JHBCREAA T (4 40,43 53] R 33.15,11.76 . 5.62 min,
CL.4353124 38.45.118.81,245.76 uL/(min-mg) -
3 iTig

AHFSE RN EE T T LWK-126 [ UPLC-MS/MS & it
SN, RN R IEYE R R TR R
YRR R IR ISR AL RN B 6 AR PR O 1
BT AH DG ESR ™, S By 1 V5 A 245 0 1 A WL 500 % JHE Bl
R IS FE LI B OE T E SR R A
BLEE ) R ) AR R BN B AT 1% , AR PRS2 36 25 51
A RIEEEN, FEABFSEH, LWK-126 T AR 1A Z
YL TR B R 5 ug/mL DA B0 IR 3 00 JHH ok 4
L TR R 0.5 ng/mL %5 R 43l , IR LWK-126 (1)
SR AT R, AT AR B SORL AR g R AR i T R
JEE T AR SR FAG

SRy 25 i A S S 36 v ORI 75 K R 1 AT
PE AR A B T2 A4S AP IR, 455 oK,
T To LAt R TG 1 25 4 A T2 AN A NADPH S B W
49 BH 1 XoF R 2 LWK-126 F ) 4% 1 4 48 101.3% ~
108.8% =[] , & A S T #4237 (9 ok A9 75 P &5 T
55, AT TR RN LWK-126 FOAC IR 9T

HEHE 1. AT FI WAL B )2 AR E , S BEARIELN T -
1130 min, A Z YA TRE ;2. 7F 30~90 min Z
5], 2% BH 32 1 AQ e e 1 v 45 5 £,>90 min, KB 3Z
YRR e A, AN 45 R R, LWK-126 75
K B ORI (1,=11.76 min) | FeA% K JFHORAK (1,=
5.62 min) HF AR AT FARIASRRE | e i
WA (£,,=36.15 min) H 4 A 258 AH X 7 9 Pk
BREE , JE TR . X R LWK-126 7EA R FE
JH O A R A A A s 22 5, M LA o A Qg
R M AN BRARL, 5 1l 200 0 £ 3% Pso G T AR, 5 14—
A LR A T DA AR R 1k

ZE LTI ASHIE G R P ST T E SOk 4%
LWK-126 Jfi 1 ¥ FE ) UPLC-MS/MS ¥ ; LWK-126 7E A~
(vl o s PR A e A R PR HE AR g A > KB >
FOAs Ko T S0 AR B v 20 B o i R A g i S B T
BOG ORI ™ P R4 T 25 A B IE , B A AR S M It
FROE, M BT AR A 2 PELT 1 o-Met 41 57 4 1t
BLIV NS/
52 ik
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