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Abstract

To explore the chemical space of SHP2 inhibitors by changing Benzo[c][1,2,5]thiadiazole moiety
into Benzo[c]heterocycle moiety, a series of Benzo[c]heterocyclic compounds have been designed,
synthesized and evaluated their biological activities against SHP2. Among them, compound 14 dis-
played moderate inhibitory activity with ICs of 26.22 pM against SHP2.
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1. 5l

SHP2 /& B PTPN1 1 4wt i —FP7EAA PN )32 2R 1A (1 2 11 T S B B T iy, 81 &4 PR 9 ) 2 YRR AL /KT
Z 5 ZMAMRAAIES[1]. SHP2 1575 iGN RASHE I\ K5 2 Pl PR e (1) kA K A 5 B V) BR R
[2], JEETEMIPUMIRAE 23], HAR SHP2 IS T HERHE4], (H2&, LR{EHE LIC_RIEEW
ZAEPE L, SHP2 M ISR To ikl 2 LE W) i LA 2590 R M 75 ZE[5] [6] [7] [8] [9]. TERTIANI TAEH,
BAVRIL T SR e e sE M BT SHP2 FM#IFI[10]. Wik 1 Fras, SN iE SHP2 5 ik 2: 23],
PATH e — R R B TCHE AL 2R IR . SR IFIRIE . MR SR S5 R T, W R AT 8 MR FIT
BIRMEAY), HAEHZ "THNMR A1 PCNMR TR, A g in el 2 K 3 s, Sl miksh 1
KW, A EEPIXT SHP2 SR | — & s FE Mgt . HAh b &4 14 (ICso = 26.22 pM)X} SHP2 7R |
AR R IR, )R SR SHP2 FMHIFIRT 7T TAEBEE T — & LR .

2. MR EREE
2.1. R

'H-NMR Al *C-NMR &% Ff] Bruker AVIII-400 MHz B A% AL HRASGI 52 5 B AL 248700 B Rk 1d W 48,
BN T B Al B 24, RERRACIE B, 3 A LRI AT 22 JUAR B . SHP2 b A
(SHP2"™": 246-523AA)E Z 24 i i L SR ie = 4lifk, 6,8- —9i-4-H 3-7-F A& 5 R R R (DIFMUP),
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Compound 1 Compound 14
1C50 =39.13 uM against SHP2 1C59=26.22 uM against SHP2
Figure 1. The design of target compounds
E 1. Bir &gt
2:R1=5:NO, X=N.Y = 5 T R] =5NH, X=NY=8
3: R1=6-NOy, X=N,Y =S i AN X\ a R—: X \> 8: R1 =6-NH,, X=S,Y=N
4R'=5NO, X=NY=NH "L Ay e~ Y R =SNH X=NY=NH
5: R' = 5NO,, X = CH.Y = NH 10: R'= 5-NHy, X = CH.Y = NH
6: R1:6-N02,XZCH,Y:NH 1M1: R =6-NH2,X=CH,Y=NH

RN AT: a) Fe/NH,CI, EtOH/H,0, 90°C.

Figure 2. Synthetic route for compounds 7 - 11
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R NH, R N
T, = UL
NH, N

12: R=Br 14:R =Br
13: R=NO;, ’:15:R=N02
16: R = NH,

7 FIZ A4 a) CS,, NaOH, EtOH/H,0, 100°C; b)
Fe/NH,CI, EtOH/H,0, 90°C..

Figure 3. Synthetic route for compound 14 - 16
3. LAY 14~16 B R EEL:
2.2. AW 7~11 LK 14~16 IERR

S-THFERIFBEME(1 g, 5.56 mmol)Hl NH,C1 (1.19 g, 22.22 mmol) ) ZEEFI/K(2:1, 15 mL)&E R, BT 90°C
TR TR [R13 S 82 30 min JE IR (1.24 g, 22.22 mmol), 4RSERIRBERE SN 3 h, Wil B e 4, #
e, JEA I EEVES 2 Ik, JERA G, WA NaHCO; KIS, 28 CEEZE, /KB T
T, W4s, HEENT RS AT R L ER) AR B G AL A T (707 mg, UK 84.9%). 'H NMR (400
MHz, DMSO-d6) §: 8.89 (s, 1H), 7.73 (d,J=8.8 Hz, 1H), 7.14 (d,J=2.4 Hz, 1H), 6.83 (dd,/J=8.8 Hz,J=
2.4 Hz, 1H), 5.41 (s,2H); 13C NMR (100 MHz, DMSO-d6) : 149.64, 147.77, 14528, 135.69, 123.57,
115.42, 10432, HRUUTTES B EY) 8~11,

6-ZHE-1,3-KHEME(8), FHEER, IR 94.2%; 'H NMR (400 MHz, CDCl3) §: 8.91 (s, 1H), 7.69 (d,
J=8.8Hz, 1H), 7.41(d,J=2.4Hz, 1H), 6.86 (dd,J=8.4 Hz, J=2.0 Hz, 1H), 3.85(s, IH); "“CNMR (100
MHz, CDCl3) §: 155.79, 155.26, 148.34, 122.46, 120.88, 115.61, 106.39.

S-FIEIRFEIKME9), KRR, YR 77.9%; 'HNMR (400 MHz, DMSO-dy) §: 7.87 (s, 1H), 7.26
(d, J = 8.8 Hz, 1H), 7.68 (d, J=2.0 Hz, 1H), 6.52 (dd, J = 8.4 Hz, J=2.0 Hz, 1H); "°C NMR (100 MHz,
DMSO-dg) 6: 144.92, 139.91, 137.39, 133.21, 117.42, 111.95, 97.18.

55 JENE L (10), AREAAR, UER 78.3%; 'H NMR (400 MHz, DMSO-d) d: 10.57 (s, 1H), 7.13 (t,J=
2.8 Hz, 1H), 7.09 (d, J=8.4 Hz, 1H), 6.70 (d, J=2.0 Hz, 1H), 6.51 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 6.14 (s,
1H), 4.42(s,2H); “C NMR (100 MHz, DMSO-d;) : 141.44, 13025, 129.02, 125.19, 112.31, 111.84,
103.73, 100.11.

6-Z ALY, IRFERE A, IR 90.1%; "H NMR (400 MHz, DMSO-dy) §: 10.45 (s, 1H), 7.18 (d, J
=8.4 Hz, 1H), 6.97 (t,J=2.4 Hz, 1H), 6.57 (s, IH), 6.39 (dd, J= 8.4 Hz, J= 1.6 Hz, 1H), 6.19 (t,J=2.0 Hz,
1H), 4.68 (s,2H); “C NMR (100 MHz, DMSO-d;) : 144.10, 137.98, 122.18, 120.49, 120.02, 110.25,
101.28, 95.68.

B 4-1RA8HE (100 mg, 0.538 mmol). CS, (408 mg, 5.38 mmol). NaOH (107.5 mg, 2.69 mmol)LA & £,
REANIK(2:1, 1 mL)YOAF, SOMNRE T 100°CHa T A 3 h, )2 ZEH Ak s 8 w45, BRE2,
JHCT ANY R PE, A REAARATH, dhiE, FAoKEE, T8, SR E R AL A 14 (68 mg, 55.5%). 'H
NMR (400 MHz, DMSO-d) 0: 12.70 (d, J = 14.4 Hz, 2H), 7.30~7.27 (m, 2H), 7.09 (d,J=9.2 Hz, 1H); “C
NMR (100 MHz, DMSO-d¢) : 169.64, 134.13, 132.09, 12542, 114.78, 112.40, 111.49. FEBIE
Btk & 15.

SRl FE-2-FRFE A IR IR (15), AR AR, IR 49.2%; "H NMR (400 MHz, DMSO-d) §: 13.14 (s, 2H),
8.08 (dd, J=8.8 Hz, J=2.0 Hz, 1H), 7.89 (d,J=2.0 Hz, 1H), 7.31(d,J=8.8 Hz, IH); "*C NMR (100 MHz,
DMSO-dg) 6: 172.28, 143.09, 137.86, 132.73, 119.44, 109.74, 105.13.

BEHEY 15 (200 mg, 1.03 mmol)F NH,CI (219 mg, 4.10 mmol)f] ZEEFIK(2:1, 3 mL)ERE T
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90°C VM ¥4 PR [B1 97 S 3 30 min Ji& I8 (229.6 mg, 4.10 mmol), AREE[RIFHFE RN 1 h, Wil s v 56 4
Jei, PGHIE, JEEAIA BTG 2 R, JERAHG, A1 NaHCO, KSR, L8R BRAEEL, ToKE
FRAN T WRAE, FEEHT 2 BI(2:1 AR 2R £.156) 153 1 5% (A [E AR L 54 16 (86 mg, Y3 50.9%). 'H NMR
(400 MHz, DMSO-d) d: 11.91 (s, 2H), 8.05 (d,J=9.6 Hz, 1H), 6.40~6.37 (m, 2H), 4.97 (s, 2H); "*C NMR
(100 MHz, DMSO-dg) : 166.36, 145.42, 133.84, 124.09, 110.27, 110.24, 94.86.

3. BR5VHE

AHFFELL NasVOs FEABAYEXT IR, 4 1 FIC R T FN SR He b & 20(7~11, 14~16)%F SHP2"™ (1)
FHNETE10]. SLIGEE HRIE, MIRFF IO A ImEME . JRIFRmE . WIREE, EEEAE 6 MLtk a8
11), X TEGAHDHEVE B AR T 2EAE S M AYI(T F110), S R FHFBEMEER AL S4(7 F0 8) 4
TEPEAR T 2R KM AN A G, XSS IR IR, S AR B DL R IR I S5 R0 A G D A
—EMIFI . 5 A7 EAEIURA 1,3- 25 -2H-Z IR [d]WKIE-2- BB 16 A0 v P AL T 55 9L P 2 S Ak 454
7. RIFIKPEAL S 9 FINIEAL G 10, 3X — 25 i — 0 Ul B R SR AU S A dE P 2 7 A — e
MRS . 7F 1,3- S -2H-ZKFE[d] K ME-2- R EAIL A4 14~16 1, AL A 14 SR T A 1, 1Cs
IER T 2622 uM. BARKISE, ZAE Y6 SHP2P™ (R4 1 B BAK T B PEXT E NasVOs.

Table 1. Inhibitory ratio of Benzo[c]heterocyclic compounds 7 - 11, 14 - 16 against SHP2 *™°

= 1. THATEIRMLEH(7~11, 14~16)%F SHP2™® Ho3NEI5E 14

e,

7-11 and 14-16

Comp R HET Inhibition® (%) ICso (uM)°
N
7 5-NH, Y 3.44 NT®
S
S
8 6-NH, ( 22.02 NT
N
N
9 5-NH, [N\> 0.67 NT
H
N\
10 5-NH, N -0.28 NT
H
H
1 6-NH, N 7.56 NT
/
H
N
14 Br [ >=s 80.78 26.22
N
H
H
N
15 NO, [ >=s 16.77 NT
N
H
H
N
16 NH, [ =S 30.12 NT
N
H
Na;VO,* - - - 7.43+1.91

*Values tested at 20 pg'mL ™" concentration; "The pNPP assay. ICs; values were determined by regression analyses and expressed as means + SD of
three replications; “Not tested; 4 positive control.
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4. Z5ig

AR SHP2 A2 25 18], BT IR T 8 AN A FIEmE . SETFIRmE, M5 DL K 1,3- =5
2H-AFF[dKME-2- TR A S5 45k BT 51, o 5-1R-1,3- S -2H-FIF[d WK E-2- TR A (T & 4 14) 2R3
TR HMEEE, MIRORR T R R, ISR DL KRR AL AR, AL & I 1 7
- RE HIRE .
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