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Scheme 1  The synthetic method of target products
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1.1 {UEFFKH

X-5 BT 0 ks s A (ALt B8 e A AR A FRA A ) s BRUKER Avance -500MHz BB AR I
X (Fii 1 Bruker A F)) ,ZAB-HS B (ET, %[ VG 4 w]) , WGH-30 BIXLLAM 366 RETH( FE 55
I AR A R A H]) , WFH-203B 2 = FI AP0 A% ; — 2Bk IR - = SeU S0l (4-nik g YR 2, 6-Hik g —
B2 AEFIR IEZSR T 2R T IURR LT oSIR LT /NBR L STk TCK Sl S BT TR e drati, b5 4
ey 85% J45 55 210 ~ 213 CHSCHREAMIZF ™' 0 L&) 1a ~ 1 S3CHRAIAE T (L& 9 6 R
70. 5% K 8 KT 300 C, SO o
1.2 ZHHE
1.2.1 feady la~1 & midk e NSRS FRECA mmol JEMTERINA S0 mL = I gk 2
110 °C, 553464k 0.5 ho K 0.3184 ¢ (3 mmol ) B LA FR — 2 B0 K , I A S W AR R 5, TH i i B2 &2
160 C,fiFEIY 4 ho [ Se R fE R AN R %00, AT 20 mlL 218 5873 Ve, g, B2 THRug ok, 1
50% L BEEE A A B2l
1.2.2 4154 2a~20 0946 ki@ E 16 Nz%%iﬂﬁﬂ:,%} 2 mmol fL5 %) 1a ~ 1f 1 0. 246 2(2 mmol) 4-nlt,
WE F RN A ZI PG 4548 (Schlenck tube) H, SR J5 K 3 mL POCL ITA SN 28, THIR 2 110 °C, 55 HE [l 37
4 ho RNSERESE e B LR AEI A 150 mL pkOK IR & Wb, 580 B KO % il . T 20% K, CO, 5
KOH ¥ N8 9 pH {3 8. 0 24y, W el , A7t AR, s b, FHYS K S8 70 Ve I B 0,
CTE-DMF JRAA WA B 45 0, B TR AT 3 A 4
1.2.3 & 3a~3fagb itk 7 NS T, B 4 mmol {54 1a ~1f FI 2 mmol F57 R
AV IRHE  FE ROV AA R A S mL POCL , FHELE 125 C fiiHE [ 6 h J5 , - HkE SO i8] 250 mL
ook Rk R E IR . 1] 20% K,CO, 5 KOH HIR -G 1 B 15 H pH (H 28 8. 0 24y, i B A5 [ &4, 1]
Y IKFET VR UE D, ] L B-DMF JR-G A0 B 45 0, 025 TR 207 .
1.2.4 &S eemaEx  1ENTRIPTE 2 mmol L5474 F10. 246 ¢(2 mmol ) 4-AEIEFER A
P IEE SR EHE 3 mL POCL A SO A 2R, THIR 22 110 C 3 4E L 4 b 5, R RORE SRS A DK
K, 120% K, CO, 5 KOH ARG IR 1R H pH (HE 7. 5 ~8. 0,198, FIR K s vk i IE vk, Hl &
BE-DMF {51 R H 25 o, B T HRAS 2 &A1
1.3 {EMHIRIE

4-F IS5+ T lE Fe4H-1,2,4-= W3- F5 B (1e) : A K, IXE 78% , mp 109.5 ~ 110.3 C,
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'"H NMR (500 Hz,DMSO-d,) ,5:13.40(s,1H) ,5.46(s,2H),2.56(t,J =7.50 Hz,2H),1.63 ~1.60(m,
2H),1.28 ~1.23 (m,24H),0.86(t,J =6.50 Hz,3H) ;" C NMR (125 Hz, CDCL,) ,§:160. 08,150. 02,
32.07(2xC),29.65(10 x C),23.28,22.54,14.08; IR (KBr) , o/cm ' ;3378 ,2834,2815,2545,1621,
1454 ,1425,1326,1314, 1224, 1152, 1034, 852 ; HRMS ( positive-SIMS ) , m/z:327. 2490 (M + 1) (& {4
C,,H,,N,S:326.2504) ,

AR5t Bk EAHA, 2, 4- S R 3EREE (1) (A B AR, I 75% , mp 111.7 ~ 112.4 C,
'"H NMR (500 Hz,DMSO-d,) ,5:13.32(s,1H),5.45(s,2H),2.56(t,J =7.40 Hz,2H),1.65 ~1.60(m,
2H),1.29 ~1.23 (m,28H),0.85(t,J =6.75 Hz,3H) ;" C NMR (125 Hz,CDCL,) ,5:160. 05,150. 05,
32.07(2xC),29.67 (12 x C),23.23,22.58,14.02; IR (KBr) , o/cm ' ;3443 2852 ,2625,1615, 1545,
1434 ,1326,1232,1215,1105,946 ,775 ; HRMS ( positive-SIMS) , m/z:355. 2801 (M + 1) ( 31345 C,,H,xN,S:
354.2817) ,

3-Pikt-6-(4-nkhE)-[1,2,4] =mk[3,4-b][1,3,4 18 (2a) : I EAH A, T2 85% ,mp 134.3 ~
136.3 °C,"H NMR(500 Hz,CDCl,),5:8.67(d,J =4.6 Hz,2H),7.69(d,J =4.55 Hz,2H) ,3.08(t,J =
7.6 Hz,2H) ,1.97 ~1.92(m,2H) ,1.59 ~1.57(m,2H) ,1.29 ~1.26 (m,6H) ,0.79(t,J =6.7 Hz,3H) ;
“C NMR (125 Hz,CDCL,) ,8:160. 13,155. 10,145.02(2 x C) ,140. 15(2 x C) ,120.03(2 x C) ,32. 04 (2 x
C),29.20(2 xC),23.16,22.42,14.07; IR (KBr) , o/cm ™' :3436,3324,3135,2914,2837, 1649, 1586,
1367,1118,934,808 ,717 ; HRMS( positive-SIMS) ,m/z:302. 1412(M + 1) (848 C,,H,,N,S:301. 1429) ,

3-THE-6-(4-NkhE)-[1,2,4] =m[3,4-b][1,3,4 WM (2b) : B AR, ILHE 83% , mp 130. 8 ~
134.1 °C,"H NMR(500 Hz,CDCl,),5:8.85(d,J =4.6 Hz,2H),7.92(d,J =4.55 Hz,2H) ,3.07(t,J =
7.5 Hz,2H) ,1.84 ~1.79(m,2H),1.39 ~1.21(m,12H) ,0.82(t,J =7.0 Hz,3H) ;" C NMR (125 Hz,
CDCl,) ,8:160.16,155.21,145.07 (2 x C),140.09 (2 x C) ,120.07(2 x C),32.07(2 x C),29. 67 (4 x
C),23.17,22.40,14.09; IR (KBr) , o/cm ™' :3432,3315,2942,2825, 1648 , 1586, 1435, 1045 ,951, 852,
735 ; HRMS ( positive-SIMS) ,m/z:330. 1719 (M + 1) (31814 C,,H,;N,S:329. 1724) ,

3-F i hk-6-(4-EhE)-[1,2,4 ] =mME[3,4-b ][ 1,3,4 JHE W (2¢) : B EORIR UL 77% ,mp 135.8 ~
140.4 °C ,"H NMR (500 Hz,DMSO0) ,5:8.82(d,J =4.6 Hz,2H),7.92(dd,J =4.5 Hz,2H) ,3.08(t,] =
7.6 Hz,2H) ,1.84 ~1.79(m,2H) ,1.28 ~1.26(m,16H) ,0.85(t,J =6.6 Hz,3H) ;" C NMR (125 Hz,
CDCL,) ,8:160. 15,155.16,145.07 (2 x C) ,140.07 (2 x C),120. 06 (2 x C) ,32.02(2 x C),29.65(6 x
C),23.21,22.45,14.03;IR(KBr) , o/cm ' ;3434 ,3358,2936,2838, 1659, 1611, 1461, 1399 ,953 , 865,
817,605 ; HRMS ( positive-SIMS) ,m/z:358. 2015 (M +1) (31414 C,,H,,N;S:357.2027)

3- b =L E-6-(4-MEhE)-[1,2,4] =Me[3,4-b] [ 1,3 4 JEE M (2d) . B EARR , 0% 73% ,mp 129.6 ~
133.4 °C,"H NMR(500Hz,CDCl,) ,5:8.85(d,J =4.55 Hz,2H) ,7.75(d,J =4.75 Hz,2H) ,3.15(t,] =
7.6 Hz,2H) ,1.96 ~1.90(m,2H) ,1.25(m,20H) ,0. 88(t,/ =7.05 Hz,3H) ;" C NMR (125 Hz,CDCl,) ,
5:160. 10,155.12,145.04(2 x C) ,140. 08(2 x C) ,120.02(2 x C),32.05(2 xC) ,29.63(8 xC),23.25,
22.50,14.08; IR (KBr), o/cm ' 3332, 3142, 2935, 2826, 1624, 1607, 1446, 1187, 925, 836, 804, 657 ;
HRMS ( positive-SIMS) ,m/z:386. 2321 (M + 1) (#%{4 C,, H,,N,S:385.2331) ,

3- T E-6-(4-MEhE)-[1,2,4 ] =ME[3,4-b] [ 1,3,4 JBE M (2e) : B AR R, IR 75% ,mp 130.6 ~
134.8 °C ,"H NMR (500 Hz,CDCl;),5:8.85(d,J =4.6 Hz,2H),7.75(d,J =4.55 Hz,2H) ,3. 14 (t,] =
7.6 Hz,2H) ,1.96 ~1.91 (m,2H) ,1.29 ~1.26(m,28H) ,0.87(t,J =6.7 Hz,3H) ;" C NMR (125 Hz,
CDCL,) ,8:160. 18,155. 17,145.10(2 x C) ,140. 11 (2 x C) ,120.09(2 x C),32.08 (2 x C),29. 62 (10 x
C),23.26,22.57,14.05; IR (KBr) , o/cm ' ;3407 ,3320,3127,2838, 1589, 1456, 1404, 1056, 935, 836,
824,715 ; HRMS( positive-SIMS) ,m/z:414. 1305(M + 1) (488 C,,H,sN,S:413.2613) ,

3- L E-6-(4-MEhE)-[1,2,4] =W[3,4-b][1,3,4 JBE M (2f) : B EM AR, W 78% ,mp 131.2 ~
134.0 °C,"H NMR (500 Hz,CDCL,),5:8.85(d,J =5.9 Hz,2H),7.75(d,J =4.6 Hz,2H) ,3.15(t,J =
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7.65 Hz,2H) ,1.94 ~1.90(m,2H),1.30 ~1.25(m,28H),0.82(t,J =6.6 Hz,3H) ;" C NMR (125 Hz,
CDCL,) ,8:160. 16,155. 15,145.00(2 x C) ,140.02(2 x C),120.00(2 x C),32.09 (2 x C),29. 64 (12 x
C),23.20,22.55,14.04; IR (KBr) , o/cm " ;3414 ,3323,3208, 2901 ,2842, 1675, 1435, 1105,940, 850,
812 ; HRMS ( positive-SIMS) ,m/z:442. 2904 (M + 1) (318} C,sH, N,S:441.2925) ,
2,6-00(3-Pidk-[1,2,4] =mE[3,4-b][1,3,4 e -6-J5) MLIE (3a) , B AR K, UK 85% , mp
180.5 ~183.4 °C,"H NMR (500 Hz,CDCl,),5:8.27(d,J =7.8 Hz,2H) ,8.08(q,J =7.25 Hz,1H) ,3.15
(q,J=7.6 Hz,4H) ,1.97 ~1.92(m,4H) ,1.58 ~1.54(m,4H) ,1.52 ~1.45(m,4H) ,1.41 ~1.36(m,
4H),1.35~1.29(m,8H) ,0.86(t,J =6.9 Hz,6H) ;”C NMR(125 Hz,CDCl,) ,8:170. 12(2 x C) ,160. 11
(2xC),155.08(2%xC),150.06(2 xC),141.68,121.00(2 x C),32.00(4 xC),29.21 (4 xC),23.18
(2xC),22.44(2 xC),14.09(2 x C);IR(KBr), o/cm ™" ;3453 ,3336,3237,3123,2920, 2842, 1586,
1468, 1387, 1126, 954, 863 ; HRMS ( positive-SIMS ) , m/z; 524.2215 (M + 1) ( 3 % {8 C,sH; NS, :
523.2326)
2,6-X(3-F-H-[1,2,4] =M [3,4-b][1,3,4] 8 " m-6-58) ik IE (3b) « 8 AR, IR 82% , mp
182.5 ~186.6 °C,"H NMR(500 Hz,CDCl,) ,8:8.40(d,J=7.8 Hz,2H),7.92(d,J=7.3 Hz,1H) ,3.05
(q,J=7.6 Hz,4H) ,1.98 ~1.9 (m,4H),1.52 ~1.44(m,4H) ,1.38 ~1.35(m,4H) ,1.31 ~1.23(m,
16H) ,0.84(t,J =6.5 Hz,6H) ;C NMR(125 Hz,CDCl,) ,8:170. 10(2 x C) ,160.09(2 x C) ,155.05(2 x
C),150.05(2 xC),141.66,121.02(2 xC) ,32.04(4 xC) ,29.67(8 xC) ,23.18(2 xC),22.43(2 xC),
14.07(2 x C) ;IR(KBr) ,o/cm ' :3438,3324 ,2917,2838,1712,1586, 1443 ,1386, 1154 ,1059 941,846,
718 ; HRMS ( positive-SIMS) ,m/z:580. 28913 (M + 1) (8&(EC,,H,,N,S, :579. 2926) ,
2,6-8(3-F—hekE-[1,2,4] =3 ,4-b][1,3,4] WEME-6-58) MERE (3c) : BE AR R, I 83% ,
mp 181.7 ~185.2 °C,"H NMR(500 Hz,CDCl,),5:8.31(q,J=7.75 Hz,2H) ,8.07(q,J =7.3 Hz,1H),
3.15(q,J=7.5 Hz,4H) ,1.95 ~1.92(m,4H) ,1.51 ~1.43(m,4H),1.42 ~1.35(m,4H) ,1.27 ~1.25
(m,24H) ,0.79(t,J =6.75 Hz,6H) ;" C NMR (125 Hz, CDCl,),58:170.15(2 x C),160.10(2 x C),
155.05(2xC),150.03(2 xC),141.62,121.04(2 xC),32.02(4 xC),29.65(12 xC),23.20(2 xC),
22.55(2xC),14.08(2 x C);IR(KBr),o/cm ' :3440,3356,2934,2836,1676, 1586, 1458 , 1135, 1042,
938,838,736 ; HRMS( positive-SIMS) ,m/z:636. 362103M + 1) (3144 C,,H N, S, :635.3622)
2,6-0(3-F =hekE-[1,2,4] =mMe[3,4-b][1,3,4] BEW-6-J5) MLNE (3d) : B AR AR, I 81% ,
mp 179.4 ~182.9 °C,"H NMR(500 Hz,CDCl,),5:8.37(q,J=7.7 Hz,2H) ,8.15(q,J =7.25 Hz,1H),
3.11(q,J=7.6 Hz,4H) ,1.96 ~1.92(m,4H) ,1.56 ~1.44 (m,4H) ,1.40 ~1.35(m,4H) ,1.26 ~ 1. 25
(m,32H) ,0.86(t,J =6.75 Hz,6H) ;" C NMR (125 Hz, CDCl,),8:170.11(2 x C),160.07 (2 x C),
155.07(2xC),150.05(2 xC),141.65,121.03(2 x C),32.05(4 xC),29.63(16 xC),23.25(2 xC),
22.50(2xC),14.08(2 x C);IR(KBr),o/cm ' ;3453 ,3342,2928,2718,1646,1501,1456,1387, 1135,
1038 ,938 ,842,727 ; HRMS ( positive-SIMS) ,m/z:692. 4221 (M + 1) ({14514 C,,H;,N,S, :691. 4228) ,
2,6-W(3-Fibekk-[1,2,4] =mE[3,4-b][1,3,4 ] B M-6-5L) NEIE (3e) : BTEAK A, IR 78% ,
mp 181.9 ~185.3 C ,IH NMR (500 Hz,CDCl,) ,5:8.38(q,J=7.8 Hz,2H) ,8.14(q,J=7.25 Hz,1H),
3.10(q,J/=7.5 Hz4H) ,1.95 ~1.9(m,4H) ,1.57 ~1.45(m,4H) ,1.35 ~1.36(m,4H) ,1.35 ~1.23(m,
40H) ,0.84(t,J =6.5 Hz,6H) ;"°C NMR(125 Hz,CDCL,) ,5:170. 14(2 x C) ,160.09(2 x C) ,155. 09(2 x
C),150.07(2 xC),141.64,121.03(2 x C) ,32.08 (4 x C),29.66 (20 x C),23.28(2 x C),22.57(2 x
C),14.06(2 x C);IR(KBr),o/cm ™" :3461,3320,3123,2934,2786,1724, 1538, 1446,1389,1158,937,
848,721 ; HRMS( positive-SIMS) ,m/z:748. 4796 (M + 1) (i8E{H C, HNyS, :747. 4804) ,
2,6-8(3-FLhekk-[1,2,4] =m[3,4-b][1,3,4] B mg-6-J5) MEIE (3) « 8 (AR A, IR 75% ,
mp 182.6 ~185.8 °C,"HNMR (500 Hz,CDCl,),5:8.38(q,/ =7.8 Hz,2H),8.07(q,J =7.3 Hz,1H),
3.20(q,J=7.6 Hz,4H) ,1.97 ~1.92(m,4H) ,1.51 ~1.45(m,4H) ,1.43 ~1.35(m,4H) ,1.34 ~1.29
(m,48H) ,0.86(t,/=6.9 Hz,6H) ;" C NMR (125 Hz,CDCL,),8:170. 13(2 xC) ,160. 12(2 x C) ,155. 06
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(2xC),150.06(2 xC),141.66,121.05(2 x C),32.05(4 x C),29.62(24 x C),23.20(2 xC),22.55
(2xC),14.09(2 x C) ;IR (KBr) ,o/cm ™' ;3454 /33373108, 2934, 2838 ,1597 , 1456, 1385, 1140, 1045 ,
942,846,710 ; HRMS ( positive-SIMS) ,m/z:804. 5421 (M +1) (i1 {4 C,sH,,N,S, :803. 5430) ,

3-4Kk-6-(MbhE4-JE)-[1,2,4] =mk[3,4-b][ 1,3 ,4JEE_I(5) : HEMA IR 79% ,mp 198.5 ~
200.0 °C,"H NMR(500 Hz,CDCl,) ,5:8.75(d,J =4.2 Hz,2H) ,8.28(d,J =7.4 Hz,2H) ,7.99(d, ] =
4.5 Hz,2H),7.51 ~7.41(m,3H) ;" C NMR (125 Hz,CDCl,) ,8:160. 11,155.20,145.09(2 x C) ,140. 06
(2%xC),130.11(2xC),125.08(4 x C),120.11(2 x C) ; IR(KBr) ,o/cm ' :3380,3330,2850, 1645,
1580, 1445 1356 ,1225,1100,925,850,810,745 ; HRMS ( positive-SIMS ) , m/z:280. 0592 (M + 1) ({214
C,,H,N,S,:279.0589) ,

3-HERL-6-(FEA-FE)-[1,2,4] =me[3,4-b [ 1,3,4 ]Ik (Ta) : @M A, YK 73% ,mp 185.3 ~
186.1 °C ,'"H NMR(500 Hz,CDCL,),8:8.30(m,2H),7.50 ~7.45(m,3H),3.08(t,J =7.6 Hz,2H),1.97 ~
1.92(m,2H),1.59 ~1.57(m,2H),1.29 ~1.26 (m,6H) ,0.79 (t,J =6.7 Hz,3H) ;" C NMR (125 Hz,
CDCl,) ,5:160. 47 ,155. 44 ,143.29,133.30,130. 58 (2 x C) ,129. 12(2 x C) ,128. 10,32. 06(2 x C) ,29. 17
(2xC),23.18,22.52,14. 08 ;IR(KBr) ,g/cm ™' :1676,1514 1466 ,1380, 1237 ,745 ,684 ; HRMS ( positive-
SIMS) ,m/z:300. 1400 (M + 1) (31514 C,H,,N,S:300. 1409)

3-THE-6-(R4-3E)-[1,2,4] =m[3,4-b][1,3,4 JHEZ M (Tb) : B AR A, YR 78% ,mp 183.8 ~
183.5 °C,'H NMR(500 Hz,CDCL,) ,8:8.29(m,2H) ,7.50 ~7.45(m,3H) ,3.05(t,/=7.5 Hz,2H) ,1. 83
~1.78(m,2H) ,1.38 ~1.20(m,12H) ,0. 84 (t,J =7.0 Hz,3H) ;" C NMR (125 Hz,CDCl,) ,8:160. 67,
155.54,143.32,133.41,130.66(2 x C),129. 10(2 x C),128.07,32. 11 (2 x C),29.54 (4 x C) ,23.22,
22.38,14.05;IR (KBr), o/cm ' 1643, 1509, 1488, 1355, 1212, 738, 680 ; HRMS ( positive-SIMS ) , m/z:
328.1717(M +1) (315314 C\4H,,N,S:328.1722)

2,6-X0(3-Pakk-[1,2,4] =M Jf[3,4-b][1,3,4 ] B m-6-5L) %8 (8a) : BLEAM KR, IR 76% , mp
145.9 ~147.1 °C,"H NMR(500 Hz,CDCl,) ,5:8.38(dd,J=1.6 Hz,1H) ,8.09(dd,J =1.6 Hz,7.9 Hz,
2H),7.76(t,J =7.8 Hz,1H) ,3.17(t,J =7.6 Hz,4H) ,1.99 ~1.95(m,4H) ,1.50 ~1.29(m,16H) ,0. 89
(t,]=6.9 Hz,6H) ;" C NMR (125 Hz,CDCl,) ,5:160. 04(2 x C) ,155.00(2 x C) ,152.15(2 x C) ,130. 92
(4xC),129.84,125.43,32.05(4 xC),29.21(4 xC),23.28(2xC),22.56(2 xC),14.04(2 xC);IR
(KBr), o/cm ™" 3327, 3121, 2914, 2832, 1682, 1618, 1455, 1378, 1153, 1054, 951, 847, 724 ; HRMS
(positive-SIMS) ,m/z:523.2426 (M +1) (3188 C, Hys NS, :523.2431) ,

2,6-00(3-F-4k-[1,2,4 ] =3 [3,4-b ] [1,3,4 ] e " mk-6-35) I (8b) : i (A8 K, L 75% ; mp
135.5 ~137.0 °C,"H NMR (500 Hz,CDCL,),5:8.37(s,1H),8.09(d,J=1.4 Hz,7.8 Hz,2H) ,7.76(t,
J=7.8 Hz,1H) ,3.17(1,]J =7.6 Hz,4H) ,1.97 ~1.92(m,4H) ,1.53 ~1.44 (m,4H) ,1.37 ~1.35(m,
4H),1.35~1.23(m,16H),0.84 (t,J =6.5 Hz,6H) ;" C NMR (125 Hz, CDCl,),5:160.05(2 x C),
155.04(2xC),152.17(2 x C),130.93 (4 x C),129. 88,125.45,32.06(4 x C),29.64 (8 x C),29.21
(2xC),23.20(2xC),22.55(2 xC),14.03(2 x C) ;IR(KBr) ,o/cm " :3325,3152,2921,2837,1642,
1585,1457,1384 , 1158 ,1052,942 , 837 ; HRMS ( positive-SIMS ) , m/z:579. 3052 (M + 1) (358 C5 H,,N,S, :
579.3051) .

2,600 (3-RFE-[1,2,4] =mJF[3,4-b][1,3,4 JEEM-6-35) 7K (8¢) : B AR, WL 70. 3% , mp
240.2 ~242.0 °C,"H NMR(500 Hz,CDCl,) ,8:8.30(m,4H),7.85(d,J=7.4 Hz,4H),7.50 ~7.45(m,
6H);”C NMR(125 Hz,CDCL, ) ,8:160.59 (2 x C),155.13 (2 x C),143.31 (2 x C),133.47(2 xC),
130.62(4 xC),129.16(2 x C),128.03(4 x C),127.45(4 x C) ; IR(KBr) ,o/cm ' ;3411,3360,3120,
1645 ,1585,1450,1426,1355,1100 ,957,868,765,702 ; HRMS ( positive-SIMS) ,m/z:479. 0684 (M + 1) (it
A C,,H,,N,S, :478.0783)
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2.1 &iEtEnis

Cde25B FE NZEVFZIRAE R BERIA Y , B b r 52 i 280 Cde25B 3 55 Xt e A F 9 HoAy 52
o PTPIB JE 55— S ) 3 I 2 IR AR TR T 6 , i 0t o IR I 2R 52 A ) S e e £ , 2 T 0411 R
5y Z AN Al AR AR AR W E AR . R BRI 20 me/ L EA T R 4]
i , SR R AN KT 50% WAL S WA TS0 , IRE R B2 5 mg/ L IRF AR 004356 1, 4% HES 400 14 37
PEFRARAFOC 2R, BV 1Cs fEL o TCs (LI AT AR i T85 A R it e BE A7 A AL ANAT 3], 0 0 572 98 7 vk 4 B
225 3CHR[20-22 [ U7 IEEAT o MRAS R NER 1 38 2 R o

x1 BRUEWRT Cde25B°HIHPHI 2R
Table 1 Inhibition of target compounds against Cdc25B¢

Compd. R/Ar Inhibition rate/% “ ICs/ (mg-L71)*

2a C,Hs 32.14 £1.76 NA

2b CoHyo 30.24 +£3.73 NA

2c C, Hy 24.61 £5.69 NA

2d Ci3Hy, 22.21 £3.98 NA

2e CysHy, 11.45+5.03 NA

2f Cy7Hss 15.16 £0.38 NA

3a G Hys 96.89 +0.08 NA

3b CoHyg 100.89 +0.03 1.12£0.27

3c G Ha 100.72 £0.02 NA

3d Ci3Hy 100.87 £0.33 2.72 +£1.07

3e CisHjy, 100.74 £0.29 0.72 £0.05

3f Ci7Hss 96.56 +1.01 4.97 £0.93
CeHs 9.12 +0.87 NA

6 CeHs 12.63 +0.67 NA

a. values tested at 20 mg/L concentration; b. values calculated by nonlinear fitting through the inhibition rate at 5 mg/L concentration;

c. Nay; VO, (IC5y = (1.86 £0.24) mg/L) as a positive control.

%2 B E&YWt PTPIB ‘BN =
Table 2 Inhibition of target compounds against PTP1B ¢

Compd. R/Ar Inhibition rate/% “ ICsp/ (mg-L™")"

2a C,Hys 24.14 £1.46 NA

2b CoHyo 18.97 £2.93 0.98 £0.13

2c Cy Hy 3.67 £6.92 NA

2d Ci3Hy, 5.46 £3.20 NA

2e Cy5Hy, 0.49 £2.21 NA

21 €,y Hys 11.79 0. 04 NA

3a CyHys 87.89 +0.12 NA

3b CoHyg 85.48 +1.61 NA

3¢ Cy Hy 75.96 £0.01 NA

3d Ci3Hy, 72.83 £8.24 1.33 £0.11

3e CisHy, 98.92 £9.38 NA

3f Cy7 Hss 98.79 £1.71 NA
CeHs 63.81 +0.85 2.18 £0.20
CeHs 70.73 £0.62 NA

a. values tested at 20 mg/L concentration; b. values calculated by nonlinear fitting through the inhibition rate at 5 mg/L concentration;

d. oleanolic acid(ICsy = (1.11 £0.09) mg/L) as a positive control.

HIZE 1A 2 I, & e e i) 0 1 HA B Y LE DT A, O 1 A RO SR R AR e 20 x5 A A=
PR i — G T SRR Ta ~Te Fl 8a ~8¢ 6 M. LAY Ta ~Tc G 7L FL
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T 2a ~ 20 M MG ;L5 W) 8a ~8c [ 2a ~2f Y G RHE . HARNEEER WL 1. 3 LS PIRIERAE . [F]FE
Btk &4 Ta ~Tc il 8a ~8c fiff Cdc25B Al PTP1B A= Wi Pk, M2 SR an sk 3 fim .

S N N
<L L
\ = | | )=
Ny N= A N_N%N
R

Ta~Tc R R
R:a.CH,;b.CH,,;c.Ph 8a~8c

*3 SFENLEWI Cdc25B #1 PTP1B Fyi)h =
Table 3 Inhibition of benzene compounds against Cdc25B° and PTP1B*

Compd. Cdc25B¢ o PTP1B? ™

Inhibition rate/% “ 1Cso/(mg-L™") Inhibition rate/% “ IC5p/(mg-L™")"
7a 18.68 +1.15 NA 39.44 +4.81 NA
7b 43.95 £1.67 NA 62.39 £2.71 NA
7c 24.46 £1.53 NA 34.16 £1.77 NA
8a 10.96 +1.11 NA 11.54 +6.85 NA
8h 38.79 +£2.25 NA 66.28 +7.26 NA
8c 10.66 5. 19 NA 46.56 £2.62 NA

a. values tested at 20 mg/L concentration; b. values calculated by nonlinear fitting through the inhibition rate at 5 mg/L concentration;

c. Nag; VO, (1Csy = (1.86 £0.24) mg/L) as a positive control; d. oleanolic acid(ICsy = (1.11 £0.09) mg/L) as a positive control.

HIEELAY) 2a 2b Fl Ta 7b 47 A W36 HEXT & B, 7E Cde25B F1 PTP1B il H, fb 54 2a 1
2b (IEER R TG Ta B0 T AEYIEE AL G0 5 PRI & T &9 Te, X RBIXT T 5
S AR SR S e AL AL 1 2 T T B S R AR B R AR TS . FREIE A 3a.3b 516G
Y 8a 8b fEXT LRI, 7E Cde25B i1 PTP1B Ui H, {54 3a F1 3b 349 8 7 H 45 o A 900 ol 36 42, i Ak &
1Y) 8a 1 8b BEARIFH A WG TE . FRE LG 6 B Rt T AW 8c, UL T 7E X 454 i 731
HA I E £ el % 5 E B

B AW 3a ~ 3 F1 6 FEFTA Wi s S e & B, 78 Cde25B ik, fb &4 3 %F Cde25B 1y
MR = TAEY 6, & th TG 3 th &4 3-I8M 3L, B T T IR, {124 85 BE o 4 b
T K, HP A 3d(1C,, = (2.72 1. 07) mg/L) FfL&4) 3£(1C,, = (4.97 +£0.93) mg/L) ¥y
A R A 2, A6 5 3b(1Cs, = (1. 12 £0.27) mg/L) FIfLG ) 3e(1Cs, = (0. 72 £0.05) mg/L) #i i
MR TSI, R A 3b 1 3e AU AR Cde25B AP35 78 PTP1B ik, 45 R & 1k
AP2b.5 F13d BRI B M H S, b G 5 R 3d 1Y 1C,, 64 A B 1C,, = (2.18 +
0.20) mg/LA11C,, = (1.33 £0.11) mg/L, k44 2b(1C,, = (0.98 +0. 13) meg/L) JiiliEYEE T3 18
Yy, AL A Y 2b A B E ) PTPLB #IH5

3 4 ie
25 b R AL ML) Jr vk T S SO A B T R HT L ST E BT Y 3-E R IR -1,2 ,4- = e g e s
AW o a5 | ARV P FE A e 2 B e fff = s I 188 — k8001 r= A T A R A9 A W3 v, Hop &
A M RELH R BRI FE 1,3 ,4- =g — AR A 490 3b 1 3e X Cde25B EA B4 4 1% 1, 33 8 %)
HeZ B8, A SR TG T A S A S W s A6 S 2b X PTPLB A %8 Al i o, 1 e T e 2
WA A B 167 e RO PR T AE B 25 W1 55 540 .
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Synthesis and Biological Activities of 3-Aliphatic-1,2,4-
Triazole[ 3,4-b ]-1,3,4-Thiatriazole Derivatives
Containing Pyridine Unit

ZHANG Chenglu*, GUO Yang, WU Yifei, ZHU Chang’an,
QU Ruifeng, SUN Lijie, WENG Xue, CHAI Jinhua
(Liaoning Provincial key Laboratory of Biotechnology and Drug Discovery ,School of
Chemistry and Chemical Engineering , Liaoning Normal University , Dalian 116029 , China )

Abstract 3-Aliphatic-1,2 ,4-triazole derivatives 1a ~ 1f were synthesized through the reaction of six kinds of
fatty acids with diaminothiourea, in which compounds le and 1f were first synthesized. In the presence of
phosphorus oxychloride, compounds la ~ 1f reacted with 4-pyridine carboxylic acid and 2, 6-pyridine
dicarboxylic acid, respectively. The 12 kinds of aliphatic triazoles, thiadiazoles 2a ~ 2f and 3a ~ 3f were
synthesized in high yields for the first time. In order to study the influence of 3-aliphatic group and pyridine,
compounds 5, 6, 7a ~7¢ and 8a ~ 8¢ without pyridine units were also synthesized. The target compounds were
well characterized by IR, '"H NMR and HRMS. In the biotic screening test, the inhibitory properties of
Cdc25B and PTP1B were explored. The results show that compounds 3b, 3d, 3e and 3f have good inhibition
activity against Cdc25B with ICs, values of (1.12 £0.27), (2.72 £1.07), (0.72 £0.05) and (4.97
0.93) mg/L, respectively; compounds 2b, 3d, and 5 exhibit higher inhibition activity against PTP1B with
IC,, values of (0.98 £0.13), (1.33 £0.11), (2.18 £0.20) mg/L, respectively.

Keywords aliphatic-triazole , pyridine unit, biotic screening test,Cdc25B,PTP1B inhibitor
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