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Pharmacokinetic study of a novel SHP2 derivative NC-55-122 in
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Abstract: To investigate the pharmacokinetic characteristics and metabolites of Src homology 2 region-
containing protein tyrosine phosphatase 2 (SHP2) protein inhibitor in SD rats, a triazole quinolinone based
derivative NC-55-122 was utilized. Firstly, rats were randomly divided into groups and given compound NC-55-
122 intragastric and intravenous administration, respectively. Blood samples were collected at different time points.
Taking carbmazepine as the internal standard, ultra-high performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS) was used to determine the concentration of NC-55-122 in rats, and the methodology
was verified. DAS 2.0 software was used to calculate the main pharmacokinetic parameters, and GraphPad Prism
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8.0.1 software was used to plot the blood concentration-time curve. At the same time, UPLC-Q-TOF/MS was
established to analyze plasma samples, and UNIFI metabolite prediction software was used to analyze metabolites
after oral gavage and intravenous injection. The linear range of the mass concentration of compound NC-55-122
was from 1 ng-mL" to 1 600 ng-mL", and the linear relationship was good. The matrix effect, extraction recovery,
precision, accuracy and stability were investigated in this linear range, which met the requirements of biological
analysis. Secondly, the analysis of pharmacokinetic parameters showed that the oral bioavailability of the
compound was low, with F%= 3.09%, indicating that the compound was absorbed slowly in vivo. Finally, five
possible metabolites were deduced by analyzing the ion flow diagram and combining UNIFI software. The
detection method established in this experiment is highly sensitive, specific, rapid and efficient, which is suitable
for the determination of the blood concentration of compound NC-55-122 in rats and the analysis of metabolites,
and lays a foundation for the structural modification and druggability evaluation of the later anti-tumor drug NC-
55-122. All animal experiments were approved by the Experimental Animal Ethics Committee of Guizhou Medical
University (approval number: 2200823).
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Figure 1 Chemical structures of NC-55-122 (A) and carbamaze-
pine (B)
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B. Ji#: 0.4 mL-min"; A:3E: 35 °C; #EFEE: 2 uL.
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F BN B T4 NC-55-122, m/z 531.19—445.0;
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(> =0.999 6), NC-55-122 & Il Jid & ¥R B 1) 26 1 76 [l Ry
1~1 600 ng-mL".
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Figure 2 NC-55-122 representative chromatogram. A: Blank

plasma; B: Blank plasma + NC-55-122 + internal standard; C:
Plasma sample + internal standard. 1: NC-55-122; 2: Internal stan-

dard peak
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(1 7 B2 HE AR B ORG24 2 FLAE
1.6 RBEMER IAKRMZEIMEK 100 uL, & T
2 mL EPEH, 23 B i &K FEAAIC (10 ng'mL™) H
(600 ng-mL™")+ & (1 200 ng-mL™") ) NC-55-122 R 5%
100 pL, BN E AT 2% 6 o 4% IR LR 5t Ak
PRT7VE T AT AL B, 430 2% 52 4E-80.-20.4 °C N AF I
48 h, Jx B 3 IRVR LG 5 J5 NC-55-122 ke e, AT
FE b 45 SR o HR b o 2R i 2R T RE AT B, R
SRR B UREIEI 5, YR FFRE, TR IIREM. &£
B 1% 77 VR 15 1 NC-55-122 BR8P & I 7 R .
2 KRATHENHEREEFSH
FEZAB) J1 5 T, 4 0l B 45 T NC-55-122
(25 mg-kg") 5 )& H ki 5 NC-55-122 (5 mg-kg") JEA
[ A V) 3 B8 38 SR i, 4% R NIC-55-122 45 0 30 5 1 A vl
S5 AT W SE P A I 24 R BE, R 45 B 1K B4 A DAS.2.0
A REAT VR E BB S S 4L, W 1 iR, GraphPad
Prism 8.0.1 £ il| P35 1fiL 24 34% 5~k 8] i 28, 4n &1 3 Firs
ARSI 28 ok VE B R R S X RS TR R 45 25 T
XA 2 (K13), &R BR, b EPINC-55-122 LAIHE B 45
2 )5, 72130 h J5 M2 WP 2500k B 08 1) 1 0E A, (E

Table 1 Main pharmacokinetic parameters of compound NC-55-
122 (n=6,x£5)

Parameter iv (5 mg-kg™) ig (25 mg-kg™")
AUC,,,, /nghmL’ 12 164.688+244593 1734.504 = 77.432
AUC / ng-h-mL" 12 219.839 £ 445.356 1 889.618 +45.733
MRT,,,, /h 227540212 6.283 + 0.289
MRT, /h 2.394 + 0.366 6.367 £0.345
CLz/L-h-kg" 0.409 +0.076
v,/ Lkg' 2.407 +0.334
C_ /ngmL" 12526755 +479.244  261.67 + 8.862
t,/h 4.076 = 0.705 22.643 £0.376
F/% 3.09%

WGt L2 MR AR, SRR R RE . 45 SRR, NC-
55-122 7F K BRI 2% B b ok U0 21 1) €8 5% £ 57 B 1R Ry
19.91 min, H.m/z 531.010 0, 3 iz 43 H7 I 22 B 5 1 5 5
TRE (K 4), BIEAEYNC-55-122 4, BRI T
SRR AT BE A AR 0, X Ak A W I L 5 Tk
(ESI) Jii i % W% 2.

U= A B R B B [6] 24 6.87 min, #E4>+

Table 2 Mass spectrometry analysis of prototype drugs and their

possible metabolites

L K N 22.643 h, 1 B 2590 A ) TR B A1, T Metabolite ~ [M+H]" ¢z /min Formula MS/MS
- N . . N NC-55-122 531.0100 1991  C,H,CINO,  531.0100,
Yot B IF 1] 9 6.283 h, MLV HH 2450k BEAIG, AT RE 2 2454 T 4458800
AR RAE TR L. 28 B3R, NC-55-122 F# ik A 4342185 687  C,H,NO, 112560 0
VESHA 2 GG A R S B R B 5332571 1995  C,H,,CINJO 445.110 0
- e c 4421468 1523  C,H,CINO, 1029900
3 NC-55-122 FE KR MR =534 D 629.1880 2071  C,H,CINO,  531.0100
K E B R0 ik 25 24 71 5] IS TR] 05 i AR 2500 )5, 20 E 607.1100 2570 C,H,CIN.O,S 504.110 0
A 15000~ B 30
E 2
2 10000 & 200
g E
g E=4
% 5000 g 100
g g
S S
0 T T T T T T 1 0 T T v T T N 1 T T 1
0 10 20 30 0 10 20 30
Time/h Time /h

Figure 3 NC-55-122 average blood concentration-time curve after intravenous injection and gavage. n =6, X = s. A: Injection; B: Igavage
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Figure 4 Total ion flow diagram. A: Blank plasma; B: Plasma sample
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B MAH] A miz 434218 5, LR B 25910 73 T IR
§/D 97 Da, HEMH N NC-55-122 fli 5 2K 5 H F 54k~
A AR, £ R AR TS K (K 5A) d, FE
FTE Fr B8 7 N miz 112,560 0. [A Bk, HEIAC 57~ 40 A
N 4= K- 1-(2- 2 K -3- H Ak -5- (R W - 1- 6 ) O
FE)-[1,2,4] =M FF[4,3-a] W BEIR-5 (4 H) -

AU 4 B B 3 Or B I 18] 24 19.95 min, #E57+
BT UEM+H] A m/z 533. 257 1, 5IER 259 B, 4
TR T 2 Da, I I 9 NC-55-122 WR 88 3£ [ 48
W= fE ek e (B1SB) 1, FERE
Je: W 24 F) R BE 2R m/z 445.110 0, P5 EAENAC I 7740 B
N N-(3-(4-(2- AR 3)-5- 28 f-4,5- & -[1,2,4] = JF
[4,3-a] W bk -1-38)-4- 5 JE-5- A FE 5 38)-N-Q2- 2 &
) PR i

AR =4 C 1 G AR B B 1] 24 15.23 min, #E5>T
B MAH] A miz 442.146 8, LR B 259010 73 T IR
/0 89 Da, HEM H A NC-55-122 it 2,3- — & -4H-1L.2-
I A R -4 5 P R R A 7 A AU P, R R
BT A m/z 102.090 0 (B 5C), Kk, HEMACE =4 C R
2-(5-(2-F W3 AL R B -4H-1,2,4- = -3 30 -6- H 4R
H-4-(WR G -1 -2 FE G ) 2K

AR 729 D (1) €385 £ B2 I8 7] 24 20.71 min, #E5>1
BT M+H] N m/z 629.188 0, 5 R AL & IAH EL, 4
TR N T 98 Da, AR IR 1 (1% U8 B B ] L 7E 43
TEFM G ETER, PLANC-55-122 KR H

5% B (B 5D) H, R B 8 531.010 0,
RIFF=HI D A (S)-4-(L2-5 A% 3E)-5-(3-(4-(2-F . 3k)-5-
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Figure 5 MS diagram of metabolites. A-E: Metabolites A-E
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Figure 6 Possible metabolic pathways of NC-55-122 in rats
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