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(1C5 = (1.27 £0.19) mg/L) B BVE PRI 29 6 345 % Cde25B #H1E MM A, 11 A B AR F3=
P R AP0 P, Hoh 8-A-d  8-C-d 1 8-D-c 411 il 75 4 9 1C5, B 435 47 (0.97 +0.05) , (1.06 +0.03) Fi
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Fig.1 Clinical drugs containing an amide bonds
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AR ST R , XA 2 PRI o I SR R DR S I, BB R B PR e . CABIRE R
B, B A T2 DNA S 23 7% A S 28 1, T T D06 v 1 20 M 1 3 A B, e S50 4 4
ARG 5 A T AR o I R IR YT B 1 o R 5 1 () 5 e 8 140 25 40 B 1 45 T
(Tmatinib , ULIET 1) Bk 4 RIS (4 24 3R 25 0 0 1, HEIRT IO 2503 AE 50% 2245 5l R A 367 N
20 b I DR 5 2 2 MR (9 1/ D S e ( CMIL, LI 1) 1) S i PR A L I S5 2 3R 0 4 o i AL IR A RIIT %
(1955 AR AR T S A ) 2% s R R R BE A% ( Cyantraniliprole, WP 1), i J2k 5 1o P iS4 bt e
SETRTRBE G, HOE FIVEY) 02 o SEARRIFT R IA % , 0 s T P 0 Lk S 245 0 5 A R x4, 15 3 T
TS R 20 T A LI 1) N (i R 48 A O BIF 5 R A 2 B AU 1 AT T A A

AR [ 1 2 BR R BRI 1B (protein tyrosine phosphatase 1B, 455 PTP1B) Ji— i (b 1% 22 R W FR AL (O g ,
TR A K SRS L. DFFE I, PTPLB A V835 [ % R A8 & % (5 S SRR, A5
R TR 2 B B AT, BRI XA R o IR B S AT , ST PTPLB ik 70 G 5t AL %
S, ARSI 25 BRI B (cell division cycle 25B, Cde25B ) J2 4f i 51 30 26 £ 1Ak g 1) — A~
KB LR IR o R AR LA . AR RGRE A Cde2SB it B3k, I Cde25B i
SHIEAETAYT I B

Sy e MG B PTPLB Al Cde25B #30) , 7E AR AR ZE AT AT 92 A BBty b A SO B R BLEY
TEVEDD B Sk I R IR S5 5 R T Y B EUARA T i TR e R R PR P 4L I
PHRCRER 1,2 ,4- =R 1,3 4-18 “IPE A B T84 A R BB RS54 FL AR 4> T, LUSIE 3 P4
FEMIEE TR THIRROC R, 0 0e IR ML LA Z5 56 29 . BAR= 045 17 B 10 Scheme 1,

;i CH,OH 7 \ NH,NH, - H,O
N N COOH ————— = N COOCH, ——»
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Scheme 1  Synthesis route of target compounds

1SR

1.1 {XEEFitH

AVANCE 500 MHz NMR BRUZREIEYRPEIEAL (Fi 1 Bruker 23 7] ) 5 Agilent 6224 7 =573 i ot 3% A% ( 56
Agilent 4 7] ) ; TENSOR 27 U HLIM AR L AMEE AL (78 Bruker AXS 24 7]) 5 X-5 BUECT R A3
ML R 2R e AR A FRA R S I EE TR 2 IE ; WFH-203B B = F 58413 B 43 (LA L Sl A BR
) o PRGN T A oA all, PEASIKE F PTPLB Al Cde25B 33 iy [ 58 24 i ik Hh 0 52 30 2
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FIHRIATFR RIB I 215 B nY , 2 7E 90% LU L,
1.2 3-MEAEE-1,2,4-=MAT4 9 (5A ~5D) S RIEE

DL 4-ni g H R S A 0 T Rk, 28R Ak R | i A AR N5 B 4 2D ROV I 4- 28 Ak -3- (kg 4- L) -
1H-1,2,4-=18-5 (4H) -G (4) , 0% 76% ,mp 251.3 ~253.0 °C, 53CHkEAMAF" . ¥ 10 mmol {L&
Py 4% 12 mmol FFAFEERS T 10 mL JoK L, T 78 C AN 4 b, R AR, 2108, ris - &
REEAEZAT[ VR VO ) - V( ZBR CTR) =2:1 14785, 15514k 549 5A ~5D,

3-(MHEBE-4-5L) 4-R IR -1 H-1,2 ,4-=-5 (4H) B (SA ) « @ E A I3 89% ,mp 187. 4 ~
188.9 °C,IR(KBr) ,o/cm ™' :3109, 2968 ,2568,1640,1565,1065,752;'H NMR (500 MHz, DMSO-d, ) ,§:
11.10(s,1H,S—H) ,9.99(s,1H, N—=C—H ) ,8.75(d,J =4.4 Hz,2H,PyH) ,8. 11 ~8.05(m,2H,PyH) ,
7.86 ~7.73(m,5H,Ph) .

3-(MEREA-IE ) 4- (N RE-2-38 A S G000 ) -1 H-1, 2 4-=-5 (4H) BRI (5B) « % T 0 [ {4, i %
86% ,mp 193.7 ~ 198.5 °C, IR (KBr), o/cm ™' 3120, 2985, 2549, 1700, 1611, 1074, 744; '"H NMR
(500 MHz,DMSO-d, ) ,8:11.09(s,1H,S—H) ,9.97(s,1H, N—=C—H ) ,8.77 ~8.75(m,2H,PyH) ,8. 07
(d,J=7.9 Hz,1H,PyH) ,7.85 ~7.80(m,2H,PyH) ,7. 50 ~7. 38 (m,3H,PyH) ,

3-(MLIE4-J5 ) 4- (R -2-J U L 2 58 ) -1 H-1,2 ,4- = -5 (4H ) - Bl (5C) < R K €8 [ 44, e 52
85% ,mp 188.6 ~ 190.5 °C, IR (KBr), o/cm ' 3103, 2956, 2580, 1650, 1600, 1077, 756; '"H NMR
(500 MHz,DMSO-d, ) ,6:11.08(s,1H,S—H) ,9.78 (s,1H, N=—=C—H ) ,8.70(d,J=5.8 Hz,2H,PyH) ,
8.05(d,J=5.8 Hz,2H,PyH),7.43(d,J=1.8 Hz,1H, furan—H) ,7.12(d,J=1.8 Hz,1H, furan—H) ,
6.7 5(d,J=1.8 Hz,1H, furan—H) ,

3-(MEIE 438 ) 4-— Sk PR SR -1 H-1 2 4- = -5 (4H ) - (5D) A7 8 (o [, e 81%
mp 180. 54 ~181.7 °C,IR(KBr), o/cm~':3108,2957,2567,1668,1580,1405,1072,766,451 ; 'H NMR
(500 MHz,DMSO-d, ) ,8:11. 15(s,1H,S—H) ,10. 12(s,1H, N=—=C—H ) ,8.32(d,J =4.7 Hz,2H,PyH) ,8. 15
(d,J=7.8 Hz,2H,PyH) ,4.78(t,J =1.8 Hz,2H,FcH) ,4.56(t,J =1.8 Hz,2H,FcH) ,4.35(s,5H,PyH) .
1.3 BirF9H8[(A~D)-(a~d) ] EREZE

SrILL 4 Bh 5 A IR LA JFURE , SR FHZ LR 77 3k 0 Bl 2- -5 - B 1,3 ,4-1 Tk (6a ~ 6d) (L
H 6a IE 91% ,mp 209.5 ~210.8 °C ;6b Y& 90% , mp 210.3 ~211.9 C ;6¢ Y% 93% ,mp 192. 4 ~
194.1 °C;6d Y 3% 77% , mp 214.8 ~215.2 C, g 45 R 5 CRZ AT ) o B G 6 19z 2R
CICH, COCLHEAT R AR > 45 2-5-N-(5-(FF 35 ) 1,3, 4 —k-2-3) Z Wt (7a ~7d) ) il % (3
H 7a % 80% ,mp 127.5 ~126.8°C ;7b Y% 81% , mp 133.4 ~135.2 C;7¢ W% 81% ,mp 112.3 ~
114.1 °C;7d W% 78% ,mp 130. 2 ~ 131. 7°C , i3 25 R 5 3CHAAT) o SRI5 40514 1 mmol ] {& (5A ~
5D) .10 mL N &% 1. 2 mmol (YK, CO, & F 100 mL AT, S IEAFE S min, 85 730 2218 A 15 mL
H R 7a ~ 7d B (1 mmol fL54) Ta ~7d ¥ F 15 mL PN H) o B BHE, )2 AR (15
(TLC) Wi 5z 37 5¢ IS R BE AT A ZK vh , 2o 3, AR 7 il 2 ek AT 2 AT (TR0 V (A 1 ) -
VI(ZIRCER) =3:1) 4788 A48 Hhrfb 5 8[ (A ~D)-(a~d) ],

N-(5-2RH-1,3 , 4-10¢ — 25 ) -2- ((4-7p FE-2- 1 s i 2 S -5- (ML g 4-58 ) 4H-1,2 ,4- = -3-38) ) B
3L 2L (8-A-a) : I {a A i % 73% ,mp 235.3 ~236.5 °C,IR(KBr) ,,o/cm ' :3514,3060,2931,1665
1611,1107,783 ,685;'H NMR (500 MHz,DMSO-d, ) ,8:11.29 (s, 1H,N—H) ,10.39(s,1H, N—=C—H ) ,8.76
(d,J=4.4 Hz,2H,PyH) ,8.09 ~8.04(m,2H,PyH) ,7.93(1,J =8.6 Hz,8H,Ph),7.66 ~7.43(m,2H,Ph),
4.50(s,2H,CH,) ; HRMS( ESI) 1125 C,, H s NOS, [ M + 1] * :498. 1045 , Sl {f :498. 1033,

N-(5-(XFHIZRIE) -1, 3,418 — 258 ) -2- ((4-FR -2 FR I S 2 BE-5- (ML g 4-58 ) 4H-1,2 ,4- = -
3-JL)BRAL) Z e (8-A-b) ; (€8 [ {4, IR 70% ,mp 237.5 ~238.9 C,IR(KBr) ,¢/cm ™" ;3608 ,3030 ,
2982,1680,1610,1124,775,664; 'H NMR (500 MHz, DMSO-d, ) ,8:11.34 (s, 1H,N—H) ,10.06 (s, 1H,
N=C—H ) ,8.78 ~8.77(m,2H,PyH) ,8.09(d,J=8.6 Hz,2H,PyH),7.84 ~7.83(m,3H,Ph),7.43 ~
7.26(m,4H,Ph) ,4.45(s,2H,CH,),2.72(s,3H, CH,) ; HRMS ( ESI) 3} 84 {# C,s H,)N,OS, [M + 1] *
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512. 1201, SE{E :512. 1218,

N-(5-(4-FAERHE) 1,3, 4-E 258 ) -2- ((4-RJE-2-H i BE 2 -5 - (kg 4- 58 ) 4 H-1,2  4-—
B BRI R (8-A-c) ; I A UL 75% ,mp 241.2 ~244. 1 °C ,IR(KBr) ,o/cm " ;3564 ,3030,
2975,1675,1632,1110,764,673;'H NMR (500 MHz, DMSO-d, ) ,8:11.60 (s, 1H,N—H) ,10. 12 (s, 1H,
N=C—H ),8.32(d,J=4.7 Hz,2H,PyH) ,8. 18(d,J =7.8 Hz,2H,PyH) ,8. 06 ~8. 04(m,2H,Ph) ,7. 65
~7.63(m,3H,Ph),7.55 ~7.47(m,2H,Ph) ,4.36(s,2H,CH,) ,3. 88 (s,3H,0CH, ) ; HRMS ( ESI) {44
{HC,sH, NgO,S, [ M + 17 *:528. 1151, 5Zi{ :528. 1165,

N-(5-(4-AHE) -1,3 ,4-H8 23 ) 2- (((4-R I -2-HUG RL 2 BE-5- (L hE4-5L ) 4H-1,2 4-— 13-
) FRIL) Z e (8-A-d) ; 118 [F4A, Y% 62% ,mp 213.7 ~215.4 °C,IR(KBr) ,o/cm ™' :3582,3040,
2968 ,1660,1609,1108 ,756,680; 'H NMR (500 MHz, DMSO-d, ) ,5:11.38 (s, 1H,N—H) ,10. 67 (s, 1H,
N=C—H ) ,8.32(d,J=4.7 Hz,2H,PyH) ,8.18(d,J=7.8 Hz,2H,PyH) ,8.06 ~8.04 (m,4H,Ph),
7.65~7.63 (m,4H, Ph),7.55 ~ 7.47 (m, 1H, Ph), 4.40 (s, 2H, CH, ) ; HRMS ( ESI) | & i
C,,H,,CIN,0,S,[ M + 1] *:532. 0655, Sl {E : 532. 0646,

N-(5-7R5E-1,3 418 205 ) -2-( (4-( ML WE-2-28 HG JE 2 3 ) -5- (L wE4-25 ) 4H-1,2 ,4-— 13-
) BRIL) ZERE (8-B-a) IR 8 [FA, WK 74% ,mp 243.7 ~245.1 °C,IR(KBr) ,o/cm ' ;3614 ,3030,
2975,1673, 1613, 1107, 773, 656 ; 'H NMR ( 500 MHz, DMSO-d, ), 8:11.09 (s, 1H, N—H), 10.53 (s, 1H,
N=C—H ) ,8.78 ~8.77(m,3H,PyH) ,8.09(d,/ =7.9 Hz,3H,PyH) ,7.84 ~7.81(m,2H,PyH) ,7.43 ~7.26
(m,5H,Ph) ,4.65(s,2H,CH, ) ; HRMS(ESI) i+%3{fC,, H,,NyOS, [ M + 1] * :499. 0997 , SZi{H :499. 0991 ,

N-(5-(RFHIZREL) -1,3 ,4-108 258 ) 2-( (4-( Nk g -2 A B2 2 ) -5- (ke 4 -2 ) 4H-1,2 ,4-
ZR3-3E) BRIL) ZERE (8-B-b) IR B [E A, K 72% ,mp 246.4 ~248.1 °C ,IR(KBr) ,0/cm ™' ;3562
,3039,2981,1675,1616,1132,739,670;'H NMR (500 MHz, DMSO-d, ) ,5:11.26(s,1H,N—H) ,10. 06 (s,
1H, N—=C—H ) ,8.73(d,J=5.8 Hz,2H,PyH) ,8.14 ~8.13 (m,1H,PyH) ,7.86(t,/=7.0 Hz,3H,
PyH),7.09 (t, J=1.8 Hz,4H, Ph), 4.27 (s,2H, CH,),2.71 (s, 3H, CH,) ; HRMS ( ESI) i & {4
C,H N,0S,[ M +1]*.:513. 1154, 523i{# :513. 1160,

N-(5-(4-HUAAEE) -1,3 408 -2 -0k ) -2- ((4-(MEIE-2 -k A S 2 0k ) -5- (i hE 458 ) 4H-1,2 ,4-
SE-3-38) BREL) 2k (8-B-c) : 3% B8 [ A, UK 70% , mp 250.3 ~251.6 °C,IR(KBr),o/cm ™" ;
3587,3030, 2968 , 1660, 1606, 1109, 768 , 658 ; 'H NMR ( 500 MHz, DMSO-d, ) ,5:11.48 (s, 1H,N—H) ,
10.66(s,1H, N—=C—H ) ,8.74 ~8.73(m,3H,PyH) ,8.08(d,J=7.9 Hz,3H,PyH) ,7.82 ~7.79(m,2H,
PyH),7.41 ~7.26(m,4H,Ph) ,4. 64(s,2H,CH,) ,3. 84(s,3H,0CH,) ; HRMS( ESI) }}1C,, H,,N, 0,S,
[M+1]":529. 1103, 52 (K :529. 1112,

N-(5-(4-FAHE) 1,3 4-BE -2 358 ) 2-((4-(MLIE-2-BE A FE 2 5 ) -5- (iLhE4-J% ) 4H-1,2 ,4-=
-3 3 ) Z Mk (8-B-d) « VRO [EAR, R 75% ,mp 228. 8 ~229.2 °C ,IR(KBr) ,g/cm ™' ;3547 ,
3030,2983,1670,1616,1087 ,758 ,682 ;' H NMR (500 MHz, DMSO-d, ) ,8:11. 54 (s,1H,N—H) ,10. 64 (s,
IH, N=—=C—H ) ,8.78 ~8.77(m,3H,PyH) ,8.09(d,/=7.9 Hz,3H,PyH),8.84 ~8.81 (m,2H,PyH),
7.43 ~7.26(m,4H,Ph) ,4.64(s,2H, CH,) ; HRMS ( ESI) }}-2 (& C,,H,,CIN,0S, [ M + 1] * :533. 0608 , 5
M :533. 0613,

N-(5-FKFE-1,3 ,4-Wg —s-2-F8 ) -2-( (4-( WK g 235 B I S 24 3 ) -5- (ML g 4-3% ) 4H-1,2 ,4- = 1-3-
BRI R (8-C-a) IR KA E A, 2 80% ,mp 231. 6 ~233.2 °C,IR(KBr) ,o/cm ™' :3564,3030,
2981,1682,1609,1166,1092,774,676;'H NMR (500 MHz, DMSO-d, ) ,8:11.20(s,1H,N—H) ,9. 54 (s,
1H,N=—=C—H ) ,8.73(d,J=5.8 Hz,2H,PyH) ,8.02((d,J=5.8 Hz,2H,PyH) ,7.69 ~7.52(m,5H,
Ph),7.43(d,J=8.5 Hz,1H, furan—H) ,7.12(d, J=8.6 Hz, 1H, furan—H) ,6.75 ~6.74 (m, 1H,
furan—H) ,4. 30(s,2H,CH, ) ; HRMS(ESI) {1+53.4HC,, H (N;O,S, [ M + 1] * :488. 0838 , 52l {f :488. 0831,

N-(5-(RF ORI ) -1, 3, 4-108 -2 58 ) -2- ((4-( PR MRg-2 -k Y0 Bk 2 B ) -5- (b WE4-58 ) 4 H-1,2 ,4-
33 BRIL) ZERE (8-C-b) IR KA A, K 82% ,mp 237.3 ~239.0 °C,IR(KBr) ,0/cm ™" ;3575



312 N AL o 534 %

,3030,2979, 1668, 1604, 1158 1083 ,763,662; 'H NMR ( 500 MHz, DMSO-d, ) ,8:11.32 (s, 1H,N—H) ,
9.59(s,1H, N—=C—H ) ,8.11(d,J=1.4 Hz,2H,PyH) ,7.87 ~7.81 (m,2H,PyH) ,7.78 ~7.75(m 4H,
Ph),7.45(d,J=3.5 Hz, 1H, furan—H) ,7.13 (d, J= 3.5 Hz, 1H, furan—H) ,6.75 ~ 6.73 (m, 1H,
furan—H) ,4.32(s,2H,CH,) ,2.77(s,3H,CH,) ; HRMS (ESI) +} & C,, H {N; 0,8, [ M + 1] * :502. 0994,
SR :502. 0986,

N-(5-(4-HHAEAER) -1,3 418 -2 -0 ) -2- ((4- (WM -2 - F s S 2 0 ) -5 - (ke 4- 55 ) 4 H-1,2 ,4-
=3B B L) Z i (8-C-c) : IR K B A, & 76% , mp 237.4 ~239.1 °C,IR(KBr),o/cm™":
3614 ,3043, 2975, 1670, 1612, 1158, 1078, 767, 682; 'H NMR ( 500 MHz, DMSO-d, ), §: 11.26 (s, 1H,
N—H) ,10.34(s,1H, N—=C—H ) ,8.32(d,J =4.7 Hz,2H,PyH) ,8.18(d,J=7.8 Hz,2H,PyH) ,8.05 ~
8.04(m,4H,Ph),7.65 ~7.63(m,1H, furan—H) ,7.55 ~7.47(m,1H, furan—H) ,6.75 ~6.74 (m,1H,
furan—H) ,4.44 (s,2H, CH, ), 3.88 (s, 3H, OCH, ) ; HRMS ( ESI) 31 & i C,yH,(N,O,S, [M + 1] " ;
518. 0943 , Szl :518. 0951

N-(5-(4-AHE) 1,3, 4-18 -2 05 ) 2-((4- (W -2-BE H s S 2 Bk ) -5- (L g4 -2k ) 4H-1,2 ,4-=
M-3-350) B L) Z e (8-C-d) « R K 0 [E A, Ut 77% , mp 220.6 ~222.3 °C,IR(KBr) ,o/cm ™' ;3577,
3030,2988,1675,1610,1160,1084 759,669 ;'H NMR (500 MHz, DMSO-d, ) ,8:11.26(s,1H,N—H) ,10. 66 (s,
1H, N=—=C—H ),8.74(d,J =4.8 Hz,2H ,PyH) ,8.08 ~8.06(m,2H,PyH) ,7. 82 ~7.80(m,4H PyH) ,7. 41 ~
7.38(m,1H, furan—H) ,7.26(d,J =3.5 Hz,1H, furan—H) ,6. 75 ~6. 73(m,1H, furan—H) ,4. 32(s,2H,
CH,) ; HRMS( ESI) 1 (fC,, H,sCIN,0,S, [ M + 1] * :522. 0448 , SZi{H : 522. 0453 ,

N-(5-Z8H-1,3 , 4-1E -2 ) -2-((4- 5 4 -2 W M BE 24 J-5- (b g 4-5% ) 4H-1,2 ,4-— 13-
I BRIL) 2k (8-D-a) 4 fa [E A, % 70% ,mp 267.4 ~268.6 °C ,IR(KBr) ,o/cm ' ;3548 ,3030,
2982,1668 1608 ,1409 1107 ,798 ,657 ,483 ;'"H NMR (500 MHz, DMSO-d, ) ,8:11.43 (s,1H,N—H) ,9. 70
(s,1H, N—=C—H ) ,8.32(d,J=4.7 Hz,2H,PyH) ,8.18(d,J=7.8 Hz,2H,PyH) ,8.06 ~8.04 (m,2H,
Ph),7.65 ~7.63(m,2H,Ph),7.55 ~7.47 (m, 1H,Ph),4.79 (t,J=1.8 Hz,2H,FcH) ,4.56 (t,] =
1.8 Hz,2H,FcH) ,4.32(s,5H,PyH) ,4.25(s,2H, CH, ) ; HRMS ( ESI) +1 & { C,sH,,FeN,OS, [M + 1 ] * .
606. 0707 , S :606. 0715,

N-(5-(RF ORI ) -1,3 ,4-188 Z 258 ) 2-((4- Bk bk-2- VR B 2 -5 - (L g 4- 58 ) 4H-1,2 ,4-=
W33 ) B 3L ) ZUTBERE (8-D-b) + 475 ¥ £ [ 442, st % 71% , mp 268.9 ~270.2 °C ,IR(KBr) ,o/cm ™' ;3566
3040,2983,1676,1612,1410,1110,754,681,490 ;'H NMR (500 MHz, DMSO-d,) ,5:11.41(s,1H,N—H) ,
10.06(s,1H, N—=C—H ) ,8.82 ~8.77(m,2H,PyH) ,8.09(d,J =7.9 Hz,2H,PyH) ,7.84 ~7.81(m,2H,
Ph),7.43 ~7.40(m,2H,Ph) ,4.79(t,J =1.8 Hz,2H,FcH) ,4.56(t,J =1.8 Hz,2H,FcH) ,4.35(s,5H,
PyH) ,4.22(s,2H,CH,),2.71(s,3H,CH, ) ; HRMS ( ESI) $1454 C,, H,, FeN,OS, [ M + 1 ] * :620. 0864 , 5z
MI{H :620. 0832,

N-(5-(4-FA 0L ) -1,3 , 4-18 258 ) -2- ((4- BBk Hk-2- F s BL 2 k-5 - (nik g4 -0k ) 4H-1,2,4-
Zp3-FE) BREL) 21k i (8-D-c )« A% WA A, W # 71% , mp 273.6 ~275.0 °C,IR(KBr),o/cm™":
3561,3030,2980,1681,1609,1421,1121,781,680,475; 'H NMR (500 MHz, DMSO-d, ) ,8:11.40 (s, 1H,
N—H) ,9.74(s,1H, N—=C—H ) ,8.78 ~8.77 (m,2H,PyH) ,8.09(d,J=7.9 Hz,2H,PyH) ,7. 84 ~7. 81
(m,2H,Ph),7.43 ~7.26(m,2H,Ph) ,4.74(t,J =1.8 Hz,2H,FcH) ,4.56(t,J =1. 8 Hz,2H,FcH) ,4. 35
(s,5H,PyH) ,4.20(s,2H,CH,),3.84(s,3H, OCH, ) ; HRMS ( ESI) i} %4 {f C,, H,,FeN;0,S, [M + 1] *;
636. 0813, S {E :636. 0825 ,

N-(5-(4-FAHE) 1,3 4-E T e-2-358 ) 2- ((4- ek -2- UG FE 2 BE-5- (k435 ) 4H-1,2 ,4-=
Me-3-38 ) B I ) 2Tk (8-D-d ) « 47 (o [ 44, Ui % 70% , mp 250. 6 ~251.8 °C ,IR(KBr) ,o/cm ' ;3621
3030,2979,1675,1610,1410,1120,767 ,687 ,490 ;'H NMR (500 MHz,DMSO-d, ) ,8:11.40(s,1H,N—H) ,
9.70(s,1H, N—=C—H ) ,8.78 ~8.77(m,2H,PyH) ,8.09 ~8.06(m,2H,PyH) ,7. 84 ~7.81(m,2H,Ph),
7.43 ~7.26(m,2H,Ph) ,4.76(t,J =1.8 Hz,2H,FcH) ,4.56(t,J =1.8 Hz,2H,FcH) ,4.35(s,5H,PyH) ,
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4.20(s,2H,CH,) ; HRMS( ESI) 18 {#C,s H,, CIFeN,0S,[ M + 1] * :640. 0318 , 523l {} : 640. 0304,
2 R 5vHE
2.1 PTPIB 71 Cde25B #4)3E 14 izt

PTP1B & MK IAT I 38 IF Al 9 25 I H IR S0t S 54 B i ( GST) Rl & 82 11, 2R FH 224N I 4y () il &
AR ER (pNPP) 5 FIR AL A WX X Fhfl A 85 1 B9 16 PE PP il 5 Cde25B 25 /2 LA GST fi & & g
AT LS, A28 )5 2 GSH-SE R AiAuTs 2. R FHZEEIC Y28 H 3L 2¢ L BE BR IR ( OMFP ) 25 5%
AL PIXT Cde25B 8 G PR GIE O, 51X G P 25 TSGR TR0 PR o S84 > 50% (1)
HAn o F A7 0, R S BE S 5 mg/L By A 4000 o 15 2, 45 8 400 ol 355 4 7] S 4RO 06 &R, B IC, fA.
1C. o {FL I A 355 P XA ok B R AT AR R A 13 5, SRR S0 2 M SCiik Y 5 ik 9647 . Hirp Na, VO,
SE IS TR R BRI 15 A IR, ATAE S Cde25B il i M i X B 254, 578U R ( Oleanolic acid ) J2& 38
5 PTP1B 8 5 5326 H ke i FEAE 130, TT4E g PTPLB (4 i 6 M 1 X BB 2590 o ARS8 el [ R 97 25 b0
TR, SRR 1 R,

*1 HRNWEWT Cde25B 71 PTP1B gyidl =
Table 1 Inhibition rate of the target compounds for Cdc25B and PTP1B

IC50/ (mg-L~")* ICso/ (mg-L™")"
Compd. Compd.
Cde25B PTP1B Cde25B PTP1B
8-A-a NA 3.87+0.33 8-C-a NA 8.88 +0.24
8-A-b NA 5.17 +0.46 8-C-b 6.16 +1.16 7.47+1.13
8-A-c NA 11.02 +0.54 8-C-c 5.2420.16 3.66 £0.37
8-A-d 0.97 +£0.05 1.28 +0.06 8-C-d 1.06 +0.03 1.19 £0.22
8-B-a 5.16 +1.57 7.6720.61 8-D-a 1.34 +0.18 2.84 +0.44
8-B-b NA 10.43 +0.61 8-D-b 2.3520.41 5.64 £0.60
8-B-c 11.49 +0.39 8.49 +1.63 8-D-c 0.94 +0.11 1.08 £0.09
8-B-d 14.46 +3.57 9.12 +£1.30 8-D-d 5.82+0.71 5.12+5.12
Na; VO,* 1.25+0.14 — Oleanolic acid® — 1.11 £0.09

a. values tested at 5 pg/mL concentration; b. Na; VO, as a positive control; c¢. Oleanolic acid as a positive control.

FE PTP1B S0 3 PRI RE s A B, By F AR o329 3R B 1 R (0 90 16 75 1, 25 PH o et Ak . i
BORE 1,2, 4- =k 55 1,3 40 PR REAS P AR RLFRY PTPLB 3075 1, Herf 8-C-d 11 8-D-c A4 2
PR BA S 1C o (EL50 51 D (1. 19 £0.22) A1 (1. 08 £0.09) mg/L, L F X U F7 R BR (1G5, = (1.27 =
0.19) mg/L) . 7& Cde25B M ML AP, 11 A4S H AR > 5 R B RAF A9 36 78, Ko 8-A-d (8-C-d #1I
8-D-cf) IC, fH 45 (0.97 £0.05) . (1.06 £0.03) F1(0.94 £0.11) mg/L, ik F X} b Z: B4 Na, VO,
(ICs = (1.25 0. 14) mg/L) , BB HAPHIHOR LR
2.2 ML

MR 25 WA S B, 25 03115 52 R 23 UM R B T 5 4 245 B A A9 Sl OF A AR
R RS . — 7T 1,2, 4- = 1,3, 4108 e BRES R A R Y 2GR AT, 220 IR T AR AR I T
AR ORI AR | T Ao P e Bt kSR LD 5, BT BT e 1 = TB) 2 4, BT 7 5 52 4473 1
PP A 5l ) 2 TR HEA SR VR T o 5 — 5 iy T 254 5 e e 25 W O T 2590 0+ M
A L 1AL, BT TR 2 M ) 25~ RO AR M R R/ A R s () 9 4 55 DR 3R Tl S ORGP R AR 72 Ak . H B
O3 1 BAT I AR A I P R H I PR R A SR R S N 2 B e A SRR, R T F R T R
PEFTELAE , O o ZE TG PEFE I, A% T TG PR A A 5 S5 R S B A8 A7 A — D7 U T 0 1 I H
TRRE, S — Dy I oy B RR VR, A FUAR 23315 S AAT] A 233 ) 4 P T3 48 O 5 15 M R A it
PFATE A H BR 20115 B2 AR ) B gy 7 AR U, AR B0 52 1A 23 1 i Ul AR EAE T, AT 3%t H ARy
R DS et 7/ R

H 4571 8-C-d X PTPIB il i 550 WA, il RESE AR PR L 14 G ROk I A 1) S B 3 ] g5 2
VIR TR AR E I Z R . LA 8-D-c Xf PTPIB (Il VR HIWI 2., vl BB J2 70 T 45 M ) f 5 | A%
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FL i SR A BBk T o e BRI 5 A A A R PR T O B Y, o nT LR AR LAY, XA
T ) 2 () R B A AT R PR A P P

£ Cde2SB G P A R p 11 A B AR 5 A0 R 4F o BR 1 R AN — S BRIk A, R A
WEk e e A 0 S B0 S A 8 A O e D DR E A5 2R 4 A AR AL, 55 A 36 b 1 WL 40, AT BE U T 0
TR R T HAR T AP

3 45 i

Bt E T 16 B 1,2, 4-=W 55 1,3, 4-W — W 0UR BB 1 4 I B AT A2 10 o T A HL bR Ak &
Y3 ILH RAF PTPIB (il i 1 , I 8-C-d 1 8-D-c [yl AR f5e e, 1Cs, 3900 F PR S IR 5543
RIR(1Cs, = (1.27 £0. 19) mg/L) ,ZRWIH5] ARKNG | AL i gk FE A, PTPLB il 4 T 2, A
BB R 2590 55 45 11 4> HAR e 73R B R AP Cde25B 4l 36 18, Jr 8-A-d \8-C-d 18-D-c
1) 1C5 (EAR T BHTES IR Nay VO, (1G5, = (1.25 0. 14) mg/L) , KW 5] AFIERIMEIERS, Cde25B H
A BT R RIROCR A B AU 2 e Y

it PTPIB fo Cdc25B ] &M 5f kX 30 by B R A7 25 05 b P S W shml 52, 2 s A 69 A Bl & i 3
&,
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Synthesis and Bioactivity of Novel Bis-heterocyclic
Amide Modified Sulfide Derivatives

ZHANG Chenglu® , XI Huan, SHA Yuting, SUN Xiaona, LI Chuanyin, WANG Jing, LI Yizheng
(College of Chemistry and Chemical Engineering ,Liaoning
Normal University , Dalian , Liaoning 116029 , China)

Abstract Sixteen novel double-heterocyclic modified amide sulfide derivatives containing 1,2 ,4-triazole and
1,3 ,4-thiadiazole were designed and synthesized, and their structures were characterized. The inhibitory
activities of synthesized molecules against cell division cycle 25B( Cdc25B) of protein tyrosine phosphatase 1B
(PTP1B) were evaluated. The results show that all target molecules exhibit good inhibitory activity against
PTP1B. Compounds 8-C-d and 8-D-c have the optimal inhibition. Their half maximal inhibitory concentration
(IC,,) values are (1.19 £0.22) mg/L and (1.08 £0.09) mg/L, respectively, which are lower than that of
positive reference oleanolic acid (IC5, = (1.27 £0.19) mg/L). They are expected to be anti-diabetic drug
leading compounds. The target molecules also exhibit good inhibitory activities against Cdc25B. The ICy,
values of compounds 8-A-d, 8-C-d and 8-D-c are higher than that of positive reference Na,VO, ( ICy, =
(1.25 £0.14) mg/L), which are expected to be anticancer drug leading compounds.

Keywords triazole ; thiadiazole ; protein tyrosine phosphatase 1B ;cell division cycle 25B ;inhibitors
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