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3 4a~4p
4a: Ar=Ph; 4b: Ar=2-MePh; 4c: Ar=4-MePh; 4d: Ar=3-MePh;
4e: Ar=2,3-diMePh; 4f: Ar=24-diMePh; 4g: Ar=2,5-diMePh; 4h: Ar=4-EtPh;
4i: Ar=4-iPrPh; 4j: Ar=4-nBuPh; 4k: Ar=2-MeOPh; 41: Ar=4-MeOPh;
4m: Ar=2-EtOPh; 4n: Ar=4-EtOPh; 40: Ar=4-FPh; 4p: Ar=4-CIPh

Scheme 1 Synthetic routes of the title compounds (4a ~4p)
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4-F A HR (=98% , Kidt Ay BUS AR FRA 7)) 5 X Ak 8 ( =98% , Aladdin- |- Bl T A=
R R BRA T s B =95% , RiftAy RS A AR BRA R]) o HAR R 2 bt
1.2 SLEHHE
L2.1 Fhk L a4 IR 1 B2 3Gk 18 1 /)& i ik o
1.2.2  FRE4K2 894 % 4 9.0 2(0.05 mol) J1[a]{£& 1.5. 45 g(0. 05 mol) [A] & FEM F1 13. 8 ¢(0. 1 mol)
ToKBRIRBR T 250 mL ZfigHr, 75 80 CF, [l S i 6 h, ¥ A R % I, ;IR R 2ot dh R 28 K i
RPN TE K B T A 5, B B A ENER 4-(3-F R E L) -F TR (2), /7% 81%,
mp 124 ~126 C, 'H NMR (500 MHz, DMSO-d, ) ,8:8.17(d,J =7.0 Hz,1H, coumarin-5-H) ,7. 60 (t, ] =
5.0 Hz,1H, coumarin-7-H) ,7.34 ~7.30 (m,2H, coumarin-6,8-H); 7.18(d,J=8.5 Hz,2H, Ar—H) ,
6.95(d,J=8.5 Hz,2H,Ar—H) ,5. 26 (s,1H, coumarin-3-H) ; °C NMR (125 MHz, DMSO-d, ) ,5:166. 37,
161. 83,153. 64,151.52,133. 86,131. 13,125. 04,123.49,117. 14,112. 72,107. 86,106. 08 ,93. 06,
1.2.3 Pk 3 96 H42.53 g(10 mmol) 4-(3-ZHA4A L) -5 T &K (2) 1 T 50. 0 mL 4, fin
A L0 mL =2, IR, 23 B D T 21 35 SC iy, Ze 12 i 1. 02 mL(12 mmol ) )T 50. 0 mIL 58
PRI, JEORAT 35 °C L 50FE 8 ho ROMAS S V2 A R =R, UERR A7), A 200 mL K, 29, T
P TCK Sl EE 25 &, 45 3] 60 AR 4-(4-53 0 FUR IR AR AU F TR (3), 77 %:86% , mp 147 ~
148 °C, '"H NMR (500 MHz, DMSO-d, ) ,5:8.03(d,J=8.5 Hz,1H, coumarin-5-H) ,7. 74 (t,J =8.0 Hz,
1H,coumarin-7-H) ,7. 48 ~7.43(m,2H, coumarin-6,8-H) ,7. 16 (d,J=8.0 Hz,2H,Ar—H) ,6.98 (d,J =
8.0 Hz,2H, Ar—H),5.26 (s, 1H, coumarin-3-H) ; "C NMR ( 125 MHz, DMSO-d, ) , 8: 165.93,161. 35,
154.16,151.52,136.69,133. 35,131. 16,128.22,125. 10,123. 48 ,122. 31,117.25,115.31,93. 21,
1.2.4 1-3K3-(3-(4-BF5 5 FH) XA 5lk(da~4p) 894 $40.295 g(1.0 mmol) 4-(4-5EHH%4
FRIE A4 ) FF LR (3) A 1. 1 mmol J5 &N T 10 mL DU WEmH, = RS0, RN 1 ~3 h 545 k9
PR RR 200, A B A L, 15 2 H AR & W 195 36-3-(3-(4-A Fr R k) R I8 B IRATT B9
(4a ~4p)

1-JRHE-3-(3-(4- A F FF 5L R H) BiliR (4a) : (A FE &, mp 163 ~ 165 C, 73 80% ; 'H NMR
(500 MHz,DMSO-d, ), 8:5.26 (s, 1H, coumarin-3-H) ,6.69 (d, J=7.5 Hz, IH, Ar—H) ,7.12(d, J =
7.0 Hz,1H,Ar—H) ,7.30 ~7.48 (m,7H, coumarin-6 ,8-H, Ar—H) ,7.60(d,/=8.0 Hz,2H, Ar—H) ,
7.74(t,J =8.5 Hz,1H,coumarin-7-H) ,8. 03(d,J =8.0 Hz,1H, coumarin-5-H) ,9. 81 (s,1H, OPhN—H) ,
9.90 (s, 1H, ArN—H ) ; ®C NMR (125 MHz, DMSO-d, ), 8: 93. 34, 115.26, 117.07, 121. 81, 123. 47,



776 N AL o 534 %

124.36,125.09, 126. 09, 128.93, 133. 87, 138. 37, 139. 83, 148. 92, 153. 56, 161. 65, 166. 46, 181. 29; IR
(KBr), o/cm~'; 3323, 3159, 1716, 1606, 1541, 1388, 1224, 1145; MS ( ESI) i} & {f ( C,H,(N,0,S)
[M+Na]*:403. 0,5 {4 :403. 9.

1-(2-HIRERHE ) 3-(3-(4-A A& B2 A8 A0 ik (4b) : A [E A, mp 167 ~ 169 C, j= 3 78% ;
'"H NMR (500 MHz, DMSO-d, ) ,8:2.25(s,3H,CH;),5.26 (s, 1H, coumarin-3-H) ,6.69 (d, J=7.0 Hz,
1H,Ar—H) ,7.12(d,J=7.5 Hz,1H,Ar—H) ,7.30 ~7. 49(m,6H, coumarin-6 ,8-H, Ar—H) ,7. 61 (d,J =
7.5 Hz,2H,Ar—H) ,7.75(t,J=8.0 Hz, 1H, coumarin-7-H) ,8.05 (d, J = 8.0 Hz, 1H, coumarin-5-H) ,
9.76(s,1H,0PhN—H) ,9.98(s,1H,ArN—H) ; C NMR (125 MHz, DMSO-d, ) ,5:21.36,93.17,115. 10,
116.94, 121. 44, 121. 67, 123.35, 124.75, 124.86, 125.71, 126.01, 128.67, 133.75, 137.75, 138. 26,
139.52,148.75,153.42,161. 54, 166.34,180.05; IR (KBr) , o/cm ") : 3334, 3153, 1707, 1606, 1560,
1386,1276,1145 ; MS(ESI) 148 ( C,sH,gN,0,S) [ M + Na] * :425. 5 JHR( . 425.7,

1-(4-HIEFRIE) -3-(3-(4- A LR k) R IL) B ik (de) - @ A, mp 167 ~ 169 C, % 83% ;
'H NMR(500 MHz, DMSO-d, ) ,8:2. 21 (s,3H, CH,),5. 26 (s, 1H, coumarin-3-H) ,6. 68 (d,J = 7.5 Hz,
1H,Ar—H) ,7.12(d,J=7.0 Hz,1H,Ar—H) ,7. 30 ~7. 48(m,6H, coumarin-6 ,8-H, Ar—H) ,7. 60(d, J =
8.0 Hz,2H,Ar—H) ,7.74 (t,J=7.5 Hz, 1H, coumarin-7-H) ,8.03 (d, J=7.0 Hz, 1H, coumarin-5-H) ,
9.36(s,1H,0PhN—H) ,9.75(s,1H,ArN—H) ; *C NMR (125 MHz, DMSO-d, ) ,8:19. 02,94. 02,115. 93,
117.74,122.52, 124. 16, 125. 66, 127.07, 127.27, 127.74, 129. 24, 131.48, 134. 53, 136. 09, 139.99,
149. 69 ,154. 24 ,162. 34, 167. 15,181.72; IR (KBr) , o/em " : 3323, 3159, 1716, 1606, 1541 , 1388 , 1224 ,
1145 ;MS(ESD) 1848 ( Cs H, N,058) [ M + Na| * :425. 1, U H{f:425. 5,

1-(3-FROEORAE) -3-(3-(4-5AF LR k) AL B ik (4d) : @R, mp 169 ~ 171 °C, % 86% ;
'"H NMR (500 MHz, DMSO-d, ) ,8:2.25(s,3H,CH;),5.26 (s, 1H, coumarin-3-H) ,6.69 (d, J=7.0 Hz,
IH,Ar—H) ,7.11(d,J=7.5 Hz,1H,Ar—H) ,7. 33 ~7.48(m,6H, coumarin-6 ,8-H, Ar—H) ,7.60(d, J =
7.5 Hz,2H, Ar—H ), 7.74 (t, J= 7.5 Hz, 2H, coumarin-7-H, Ar—H ), 8.03 (d, J= 7.5 Hz, 1H,
coumarin-5-H) ,9. 38 (s,1H,OPhN—H) ,9. 96 (s,1H,ArN—H) ; "C NMR (125 MHz, DMSO-d, ) ,5:18. 34,
93.80, 115.69, 117.51, 121.98, 122.36, 123.92, 125.42, 126.98, 127.22, 128.67, 130. 67, 132. 66,
134.30,134.90,138.72,140. 18,149. 64 ,154.00,162. 14,166. 91 ,181. 41 ;IR(KBr) ,¢/cm ' :3322,3132,
1714,1606,1543 ,1386,1226,1147 ; MS(ESI) i 58 {H (C,; H,gN,0,S) [ M + Na] *:425. 1, M &H{H .425. 1,

1-(2,3- 2 BR R ) -3-(3-(4-5 A LR ) A0 i Ik (de) : FHEAENK, mp 175 ~ 176 C, 7&K
74% ;'H NMR ( 500 MHz, DMSO-d, ), &: 2.15 (s, 3H, CH, ), 2.26 (s, 3H, CH, ), 5.26 (s, 1H,
coumarin-3-H) ,6.69 (d, /J=7.0 Hz, 1H, Ar—H) ,7.08 ~7.30 (m,4H, Ar—H) ,7.45 ~7.49 (m,2H,
coumarin-6,8-H) ,7.60(d,/=9.0 Hz,2H,Ar—H) ,7.73(t,J=8.0 Hz,1H, coumarin-7-H) ,8. 03 (d, J =
8.0 Hz,1H, coumarin-5-H ), 9.41 (s, IH, OPh—NH), 9.75 (s, IH, AtN—H ) ; *C NMR ( 125 MHz,
DMSO-d, ) ,8:15.07,20.87,93.67,115.62,117.42,122.09, 123. 84, 125. 34, 126. 25, 126. 82, 128. 93,
134.22,134.61,137.98,138.36,149. 33,153.93,162. 01 ,166. 84 ,181. 52;;IR(KBr) ,o/cm ' :3325,3163,
1712,1606,1533,1388,1224,1145 ;MS(ESI) i1 5{H ( C,,HyyN,0,S) [ M + Na] " :439. 3, M &5{H :439. 5,

1-(2,4-ZHHEAEEL ) -3-(3-(4-%80F 30k ) 2R 00 iR (46) « I &4, mp 176 ~ 178 C, 754 72% ;
'"H NMR (500 MHz, DMSO-d, ), 8:2.23 (s,3H, CH,),2.29 (s,3H,CH;),5.26 (s, 1H, coumarin-3-H) ,
7.00 ~7.31(m,5H, Ar—H) ,7.44 ~7.48 (m,2H, coumarin-6,8-H) ,7.61 (d,J=8.0 Hz,2H, Ar—H) ,
7.73(t,J =8.0 Hz,1H, coumarin-7-H) ,8. 03(d,J =8.5 Hz,1H, coumarin-5-H) ,9. 48 (s,1H, OPh—NH) ,
9.86(s,1H, ArN—H) ; *C NMR (125 MHz, DMSO-d, ) , 5: 18. 04,20. 80,93. 02, 114. 96, 116. 81, 121. 59,
123.23,124.75, 126. 19, 126. 93, 128.01, 128. 18, 131. 13, 133. 63, 134.96, 136.01, 138.07, 148. 68,
153.28,161. 44 ,166.25,180. 77 ; IR (KBr) , o/cm ~' ;3324 ,3155,1707 , 1606, 1560, 1386, 1276, 1145 ; MS
(ESI)i+%:1E(Cz4H20N203S) [M +Na] ":439.3 ,‘Uﬂﬂ%ﬁ:“g’g 5

1-(2,5-ZH R AL ) -3-(3-(4-5 R A8 ) K38 i lIK (4g) « FLEA & A, mp 177 ~ 179 C, 77
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70% ;'H NMR ( 500 MHz, DMSO-d, ), &: 2.20 (s, 3H, CH, ), 2.26 (s, 3H, CH, ), 5.26 (s, 1H,
coumarin-3-H) ,6.98(d,/=7.5 Hz,1H,Ar—H) ,7.11(d,/J=7.5 Hz,1H, Ar—H) ,7.31 ~7.49(m,6H,
coumarin-6,8-H,Ar—H) ,7.61(d,J=7.5 Hz,2H,Ar—H) ,7.73(t,J =8.5 Hz,1H, coumarin-7-H) , 8. 03
(d,J=7.5 Hz,1H,coumarin-5-H) ,9. 45 (s, 1H, OPhN—H) ,9. 89 (s, 1H, AtN—H) ; " C NMR ( 125 MHz,
DMSO-d, ) ,8:17.89,20.87,93.26,115.19, 117.02, 121. 78, 123.43,126. 40, 126. 40, 127. 73, 128. 87,
130. 60,132. 18, 133.82,135. 61, 138. 28, 148. 94, 153. 50, 161. 63, 166. 44, 180. 87 ; IR (KBr) , o/cm ™" :
3327,3149,1703,1605,1560,1392,1219,1184 ; MS (ESI) 11518 ( C,,H,yN,0,S) [ M + Na] * :439. 3 il &=
{H:439.6,

1-(4-ZHEHIE) 3-(3-(A- 7 52 HE) HEIE) TR (4h) « 11 65 814, mp 172 ~ 174 °C, 775 87% ;
'"H NMR (500 MHz,DMSO-d,) ,8:1. 18(t,J/=7.5 Hz,3H,CH,) ,2.51 ~1.54(m,2H,CH,),5.26(s,1H,
coumarin-3-H) ,6.69(d,J=7.5 Hz,1H,Ar—H) ,7.16(d,J =8.0 Hz,2H,Ar—H) ,,7.31 ~7.49(m,6H,
coumarin-6,8-H,Ar—H) ,7.60(d,J=8.0 Hz,2H,Ar—H) ,7.61(d,J=8.5 Hz,2H,Ar—H) ,7. 74 (t, ] =
8.0 Hz,1H,coumarin-7-H) ,8. 03(d,J=7.5 Hz,1H, coumarin-5-H) ,9. 87(s,1H,OPhN—H) ,9.95(s,1H,
ArN—H) ; "C NMR ( 125 MHz, DMSO-d, ), 8: 16.51,28.55,93.74, 115.68, 117. 17, 122.17, 123. 89,
124.99,125. 41, 126.49, 128. 64, 134.29, 137.81, 138. 89, 141. 15, 149. 26, 153.98, 162. 07, 166. 88,
180.68; IR ( KBr), o/cm™'; 3329, 3174, 1685, 1606, 1541, 1384, 1222, 1145; MS ( ESI) i & {4
(CpuHyuN,0,S)[M +Na] ™ :439. 1,10 515 :439. 9,

1-(4-SNBEOREE) 3-(3-(4-5 7 S 3R BE) R0 ) iRk (41) = & {4, mp 186 ~ 188 °C, /™ # 77% ;
'"H NMR ( 500 MHz, DMSO-d, ), 8: 1.20 (s, 6H, CH, ), 2.88 ~2.30 (m, IH, CH),5.26 (s, IH,
coumarin-3-H) ,6.69(d,J=7.5 Hz,1H,Ar—H) ,7.12(d,/J=7.5 Hz,2H,Ar—H) ,7.21 ~7.46 (m,6H,
coumarin-6,8-H,Ar—H) ,7.62(d,J=8.5 Hz,2H,Ar—H) ,7.73(t,J =8.0 Hz,1H, coumarin-7-H) , 8. 03
(d,J=8.5 Hz,1H,coumarin-5-H) ,9. 75 (s,1H, OPhN—H) ,9. 94 (s, 1H, AtN—H) ;" C NMR (125 MHz,
DMSO-d, ) ,8:24.30,33.33,93.17,115. 11, 116. 98, 121. 69, 123. 37, 124. 43, 124. 91, 125. 93, 126. 66,
133. 79, 137.35,138.35,145.23,148.71,153. 44, 161. 57, 166. 38, 180. 07; IR (KBr) , o/cm ' ; 3325,
3116,1701,1606,1541,1386,1219, 1186 ; MS (ESI) i1 {8 ( C,sH,N,058) [ M + Na] * :453. 1, i (-
453.2,

[-(4- THHEIE) 3-(3- (4407 B2 IE) HIE) BLR (4]) : 11 € 8 7k, mp 196 ~ 198 C 775 71% ;
'"H NMR (500 MHz,DMSO-d,) ,8:1.14(t,J=7.0 Hz,3H,CH,),1.56 ~1.59(m,2H,CH,) ,2.55(t,J =
7.5 Hz,2H,CH,) ,5.26(s,1H,coumarin-3-H) ,6. 68(d,J=7.0 Hz,1H,Ar—H) ,7. 14(d,J =8.0 Hz,2H,
Ar—H) ,7.31 ~7.46 (m,6H, coumarin-6,8-H, Ar—H) ,7.61(d,J=9.0 Hz,2H, Ar—H) ,7.73 (t, J =
7.0 Hz,1H,coumarin-7-H) ,8.03(d,/ =8.0 Hz,1H,coumarin-5-H) ,9. 68 (s,1H,OPhN—H) ,9. 98 (s,1H,
ArN—H) ;" C NMR (125 MHz,DMSO-d, ) ,5:14. 19,22. 15,33. 56,34.72,93.27,115.21,117.02,121. 71,
123.42,124.42,124.94, 126. 03, 128.69, 133. 82, 137.32, 138. 40, 139. 26, 148. 80, 153. 51, 161.60,
166.41,180. 17;IR (KBr) , o/cm ™' :3327,3124, 1715, 1606, 1547, 1384, 1225, 1145; MS ( ESI ) i % {4
(CyH,,N,0,S)[M +Na] " :467. 1, il §{H :467. 3,

1-(2-F AR AL ) -3-(3- (458 LR AE) KK ) i IR (4k) « 1 [ A, mp 175 ~ 176 C, % 80% ;
'"H NMR (500 MHz,DMSO-d, ) ,8:3.89(s,3H,0CH,),5.26(s,1H, coumarin-3-H) ,6.98(d,J=7.5 Hz,
1H,Ar—H) ,7.20(d,J=8.0 Hz,1H,Ar—H) ,7.31 ~7.49(m,4H, coumarin-6 ,8-H,Ar—H) ,7. 61 (d,J =
8.0 Hz,2H,Ar—H) ,7.74(t,J=7.5 Hz,1H, coumarin-7-H) ,7.80(d,J=8.0 Hz,2H, Ar—H),8.03 (d,
J=8.0 Hz, 1H, coumarin-5-H) ,9.41 (s, IH, OPhN—H) ,9.96 (s, IH, AtN—H ) ; "C NMR ( 125 MHz,
DMSO-d, ) ,8:56.51,93.66,112.36,115.60,117.41,120. 66, 122. 08, 123. 82, 125. 33, 126. 38,126.97,
128.39,134.22,138. 68,149. 21,152.99,153.92,161. 98 ,166. 79,180. 48 ; IR(KBr) ,o/cm ' :3331,3136,
1708,1606,1538 ,1388,1219,1145 ;MS(ESI) {8 {H (C,; H,gN,0,8) [M + Na] " :431. 2, M §{H . 431. 5,

1-(4-HEBEOR AL ) 3-(3-(4-5 7 KL AR BE) R0k ) it Ik (41) = @ [ A, mp 178 ~ 179 °C, 7”4 83% ;
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'"H NMR (500 MHz,DMSO-d, ) ,8:3.75(s,3H,0CH,) ,5.26(s,1H, coumarin-3-H) ,6.96 (d,J=8.5 Hz,
1H,Ar—H) ,7.43 ~7.48(m,6H, coumarin-6 ,8-H, Ar—H ) ,7.61(d,J =8.0 Hz,2H,Ar—H) ,7. 73 (t,J =
8.0 Hz,1H,coumarin-7-H) ,8.03(d,/ =8.0 Hz,1H,coumarin-5-H) ,9. 56 (s,1H, OPhN—H) ,9. 88(s,1H,
ArN—H) ; ®C NMR ( 125 MHz, DMSO-d, ) , §: 55. 88,93.49, 114. 34, 115.43 ,117.23,121.92, 123. 63,
125.15,126.33,126. 86, 132. 70, 134. 03, 138. 62, 149. 02, 153. 72, 157. 34, 161. 82, 166. 63, 180. 73 ; IR
(KBr) ,o/cm™"':3337,3116,1710,1606, 1541, 1386, 1222 ,1145; MS ( ESI) 318 {f ( C,,H,4N,0,8) [ M +
Na] *.431. 2, &8 .431. 3,

1-(2-Z 5B AE ) 3-(3-(4-5A 7 BLRHL) AHE) B IR (4m) : A A, mp 174 ~ 176 C, "3 73% ;
'"H NMR (500 MHz,DMSO-d,) ,8 :1.41(t,J=6.5 Hz,3H,CH,) ,4.14 ~4.18 (m,2H,OCH, ) ,5.26 (s,
1H, coumarin-3-H) ,6.98(d,/=8.0 Hz,1H,Ar—H) ,7.10(d,/J=7.0 Hz,1H,Ar—H) ,7. 16 ~7.48 (m,
6H, coumarin-6,8-H,Ar—H) ,7.61(d,J=8.5 Hz,2H,Ar—H) ,7.73(t,J=8.5 Hz,1H, coumarin-7-H) ,
7.80(d,J=8.0 Hz,2H,Ar—H) ,8.03(d,J=8.0 Hz,1H, coumarin-5-H) ,9. 31 (s, 1H, OPhN—H ) ,9. 85
(s, IH, A’N—H ) ; "C NMR ( 125 MHz, DMSO-d, ), §: 15.03, 64.21,93. 18, 112. 82, 115.09, 116. 91,
120.09, 121. 68, 123.32, 124. 83, 125.98, 126.37, 128.39, 129. 33, 132.26, 133.75, 138. 04, 148. 81,
151.69,153.41,161.47,166.28,179. 76 ; IR (KBr) , o/cm ' :3332,3119, 1705, 1606, 1548 , 1387, 1219,
1145 ;MS(ESI) {}#1H (C,,HyyN,0,S) [ M + Na] * :455. 2, il &1 . 455. 4,

1-(4- S HRAE) -3-(3-(4-4 7 FL R Ak ) A3 Bk (4n) « @A, mp 172 ~ 174 °C 773 84% ;
"H NMR (500 MHz,DMSO-d, ) ,5:1.38(t,J =8.0 Hz,3H,CH,) ,4. 02 ~4.05(m,2H,0CH,) ,5.26(s,1H,
coumarin-3-H) ,6.96(d,J=9.5 Hz,1H,Ar—H) ,7.31(d,/J=8.0 Hz,4H ,Ar—H) ,7.44 ~7.47(m,2H,
coumarin-6,8-H) ,7.61(d,J=8.0 Hz,2H,Ar—H) ,7.74(t,J =7.0 Hz,1H, coumarin-7-H) ,8. 04 (d, J =
7.0 Hz, 1H, coumarin-5-H ), 9.43 (s, 1H, OPhN—H ), 9.82 (s, IH, AIN—H); "C NMR ( 125 MHz,
DMSO-d, ) ,8:15.15,63.59,93.27,114.60, 115.21,117. 07, 121. 80, 123. 47, 125. 00, 126. 19, 126. 68,
132.36,133. 88,138.42,148. 81,153. 52,156. 40,161. 68 ,166. 49 ,180. 43 ;IR (KBr) ,/cm ' :3329,3117,
1701,1606,1537,1389,1226,1145 ;MS(ESI) {154 ( C,,Hy,N,0,S) [ M + Na] * :455. 1, M &5{H . 455. 3,

1-(4-F0RHE ) -3-(3-(4-A A LR AL ) AL B Ik (do) : B @[ A, mp 177 ~ 179 C, 74 65% ;
'"H NMR (500 MHz,DMSO-d,) ,8:5.26(s,1H, coumarin-3-H) ,7.12(d,J =8.0 Hz,2H,Ar—H) ,7.31(d,
J=6.5Hz,2H,Ar—H) ,7.44 ~7.49(m,4H, coumarin-6 ,8-H,Ar—H) ,7.61(d,J=7.5 Hz,2H,Ar—H) ,
7.74(t,J =8.5 Hz,1H,coumarin-7-H) ,8. 03(d,J =8. 0 Hz,1H, coumarin-5-H) ,9. 68 (s,1H, OPhN—H) ,
9.89 (s, 1H, A'IN—H ) ; "C NMR ( 125 MHz, DMSO-d, ), 8: 93. 61, 115.51, 115.92, 117.36, 122. 17,
123.76,125.28, 126.52, 127.22, 127.28, 134. 16, 136.41, 138.52, 149. 28, 153. 83, 161.95, 166. 74,
180.92; IR ( KBr), o/cm™': 3335, 3125, 1707, 1606, 1541, 1376, 1218, 1145; MS ( ESI) i} & {4
(C,HsFN,0,S)[M +Na] *:429.0,4{H :429. 2,

1-(4-50RHE) 3-(3-(4-A R 4k ) KAL) BilIk (4p) : FE K, mp 183 ~ 185 °C, 7 F 61% 5
'"H NMR ( 500 MHz, DMSO-d, ), §:5.26 (s, 1H, coumarin-3-H) ,7.33 ~ 7.48 (m, 7H, coumarin-6, 8-H,
Ar—H),7.61(d,J=8.0 Hz,2H, Ar—H) ,7.73(t,J=8.0 Hz,2H, coumarin-7-H, Ar—H) ,8. 03 (d, J =
8.0 Hz, 1H, coumarin-5-H ), 9.45 (s, 1H, OPhN—H ), 9.87 (s, 1H, ArtN—H ) ; "C NMR ( 125 MHz,
DMSO-d, ) ,6:93.78,115.68,117.50,122.32,123.59,123.90,124.92,125.42,126.67,131.71,132.00,
133.36,133.95,134.30,138.59, 139. 41, 149. 49, 153. 99, 162. 08, 166. 86, 180. 76 ; IR (KBr) , o/cm ™" :
3336,3151,1730,1606,1539,1382,1220,1176 ; MS (ESI) {13{H ( C,,H,sCIN,0,S) [M + Na] " .445. 1,
H{H:445. 4,
1.3 MEEWEENR
1.3.1  BAFCA-H 8941 318 £ 4 % il 3%

TR R ) AR 2R B A 200 A1 100 mg/ T B, DL /KA 1 RS B RN A 07 T Ol iR T
BT EARMEE ) da ~dp BELT T FBRE PR DU A , LA i 245 750 g s e Ay o B2 )
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1.3.2 (5 BARC G- 89 47 751 EC AR SR e e AR b 3 20 (s A 45 0 R 5 I
B S AN (200,100 ,50 .25 T 12,5 mg/L) , SR FHLRE 325 00 5 4% A o ok L ] o, Fp AL B EE &
3 W, B 2500 X0 D 1) A 8 o kB (ECs, ) B, S5 R AR 2 B

2 iPR5THE
2.1 BHRUEMHEH
BASCHE I 3 194 O 1, 5 T AR IR I A T R B, S5 5R 2% 1
®1 MRALEE3 WERES

Table 1 Optimization of the synthesis conditions of intermediate 3

No Solvent Temperature/ C Time/h Yield/%
1 Ether .t 8 18
2 Dichloromethane r. t. 8 27
3 Chloroform r. t. 8 40
4 1,4-Dioxane r.t. 8 45
5 Chlorobenzene .t 8 70
6 Chlorobenzene 0 8 52
7 Chlorobenzene 20 8 64
8 Chlorobenzene 35 8 85
9 Chlorobenzene 50 8 81
10 Chlorobenzene 35 4 48
11 Chlorobenzene 35 6 74
12 Chlorobenzene 35 10 83

Note:r. t. means room temperature.

2 1 ATLVE I, YR &R R T ROV 8 h, W i i 70% . SR 5 , AR WA, [ 8 h,
B T 28 35 °C RGN 2 85% o fJm , AN, SOW IR K 35 °C, 43 59| 4 e i o s vy
AfTE] (4.6 .10 h) , HSeR 43500 R 48% 4% Fll 83% o PRI, 3 i 4- (4- B FURR IR R A5 ) & 5. (3) i B
FERON A5 AR - AR SO EE A 35 °C, S WA [E] 2 8 h,

2.2 HirEYRBEIERNT

FE LAY EE R 4k IR 'H NMR | ®C NMR il MS % F B {7 7 R AE, 78 IR 3% &7 ,3116 ~
3334 em”' & —NH—C=S—NH— = NH [ i 4 ¥& 3h 5] & 0; & G B —0—C=0— A
—NH—C=S—NH—1 C=S{ 455 Zh W W& ) H IR AE 1701 ~ 1730 F1 1145 ~ 1186 em ™' b, #£'H NMR
TR B IR EE A BT A 2= AL S TE 9. 31 ~9.98 4038 5.6 B U R E 3 AL TR E i,
1E°C NMR 3£ & H1,6 179. 76 ~ 181. 72 J& —NH—C=S—NH—H i L2 # o
2.3 Hir &I EFESE

K RV B | AR 2550 S v FEE g 200 F 100 mg/ L B, DL 7K R 1 I T R 4G 5t 97 905 10 B T
PR, e BAREA ) 4a ~ 4p WOIER TG, LA N3 2 FR .

®2 LAY 4a~4p HIDEFE M

Table 2 Antibacterial activities of the title compounds 4a ~ 4p

Xanthomonas oryzae pv. oryzae Xanthomonas citri subsp. Citri
Compound

200 mg/L 100 mg/L 200 mg/L 100 mg/L
4a 71.2 £2.3 40.4 £2.8 77.2+2.3 38.6 1.4
4b 72.3 2.4 43.5+2.4 77.4 £1.8 39.2+£2.6
4c 79.0+1.5 44.3 1.7 75.2+2.2 40.2+1.5
4d 80.4 +1.7 47.2+1.6 75.7 2.7 37.0 1.7
4e 78.1+2.1 46.4 2.4 80.1+1.2 48.1+1.6

Continued on next page
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Xanthomonas oryzae pv. oryzae Xanthomonas citri subsp. Citri
Compound

200 mg/L 100 mg/L 200 mg/L 100 mg/L

4f 82.7+1.6 44.3+1.2 83.8+2.0 50.1+2.7
4g 80.5+2.1 42.3+1.2 85.6+2.2 55.3 1.5
4h 80.3 £2.5 49.6 +3.1 84.1+21 57.4 2.4

4i 82.5 +2.8 43.5+2.7 79.2+1.6 44.1 2.2

4j 78.7 1.2 43.5+1.7 76.8 £2.6 44.2 2.0
4k 90.1+ 1.4 48.2+2.1 93.1+2.4 50.2+ 2.3

4] 94.1+2.3 55.1+1.7 96.3+1.6 58.7=+1.5
4m 87.3+ 1.5 52.7+ 2.6 90.7 £2.2 51.3+2.1
4n 92.2+2.6 57.9+1.8 94.5+1.8 53.9+2.0
40 41.2+3.1 22.1+1.0 51.6 +2.0 39.2+1.9
4p 43.4 2.7 24.8 +2.3 49.5+1.1 28.1=+1.3
Thiodiazole-copper 66.3+1.2 40.6 +2.1 76.4 1.5 46.8 +1.8

M2 AT LU, B ARG W0 B LK R il 8 0 R A7 158 57 3 18115 PR o >4 24 50 R TR Oy
200 mg/ LI}, fb54) 4d 4f dg 4h 4i 4k 41 dm FI dn SFK RS E A B A6 285091 4 80. 4% .82. 7%
80. 5% .80.3% 82.5% 90. 1% 94. 1% 87.3% F192. 2% , I FX} BE 24 51| M B 4 (66. 3% ) 3 24 2550 i &
WeFEh 100 mg/L, fb5 4 4d de 4h 4k 41 4m FI 4n X0 55 4G B A9 40 6 553 51 47.2% 46. 4% |
49.6% 48.2% .55. 1% .52.7% F1 57. 9% , S5 4L T %F BE 245 751 168 T 4 (40. 6% ) o b Ab, >4 Jot i Wk 2
200 mg/Lint, fb54) 4d de 4f 4h 4k 4] 4m FI dn XFREAG B 9790 8 (090 41 343 510 80. 1% .83.8%
85.6% 84.1% 93.1% 96.3% 90. 7% F194. 5% A, T%F B2 70 WE G 4 (1) 15 1 (76. 4% ) o 4Tk
100 mg/L B, 44 4d de 4f 4h 4k 41 dm F1 dn X HIAE B 9206 B 0 1 2643 5 48. 1% 50. 1% |
55.3% 55.3% 50.2% 58.7% 51.3% F0153. 9% , Af %] HE 24 700 W T 0] 119 745 1 (46. 8% )

BEFMETE R R 4 D BAnfb a4 4k 41 4m F1 dn J0 5 $0 ] AR 3 ARG TR R R A6 15t 92 0 TR 3
EC,fH , 25 R W3 3,

®3 BoUESYHREENE EC,E

Table 3 EC;, values of Antibacterial activities of the part of title compounds

EC5/(mg-L™"
Compound s/ (mg )

Xanthomonas oryzae pv. oryzae Xanthomonas citri subsp. Citri
4k 137.42 +1.8 97.02 +1.9
41 131.05 2.2 94.31 +2.4
4m 129.23 £2.9 102.28 2.0
4n 117.43 +1.3 90.52 +1.3
Thiodiazole-copper 195.24 +1.8 120.25 1.7

3 ATt , B AR A W4T A= 0T 7K At 1 Il T R R A7 15 92 908 1 240 ELA e e i T o G
Hidk A4 4k 41 4m T dn S ST RN BTG M EC4, (B4 Bk 137. 42 131,05 ,129. 23 F1 117. 43 mg/L,
DT X B2 7 BE B (195. 24 mg/L) s A6 5 ) 4k (41 4m Fil dn 00551 7 730 75 4 18 15 1 EC {1 97. 02
94.31.102. 28 F190. 52 mg/ L, {If F3F B 25700 121 1Y) 75 4 (120. 25 mg/L) o WIBARIOE R FEHA - 24 Hpx
AW Ar Oy 2-F AU AL (2-MeOPh ) (4- 1428 Bk (4-MeOPh) \2- 2 S B4 (2-EtOPh) Fil 4-2,
SEUHE AR (4-EOPh ) B X 17 (4 H R A B W% 7K e 1 Pt Al 1 R R 478 5 5 0 TR LA A O P A o 3 e, 349
T RT B FAIEE AR 5 o At , R 280 B AR Ak A W i AR 15t 92 005 T 1938 T OO0 T 00 AR 1 A
PR T 1

3 4 e

P4 TR ST RA ) AR AT A, BT L T 16 A4S 197 45-3-(3-(4-48 /LR 45 K
B GUIRATLE) o R FHVAEURE R, | /KR A T A0 R AR 35 o o O (R R, D005 E A & O T
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R MNRERE Y RS HAME S Y BA B G . e a ) 4k (41 dm il dn X 7KAS H
il R R A5 25402 9 TR 5L A R DG P 1 358 A, 401G T 0 8 245 70 s g ] 4035 o o LA i — 2B i A
i, A AT RERS BINE P = AL S T I TAR IEAERE T
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Synthesis and Antibacterial Activity of 1-Aryl-3-(3-( (2-0xo-
2H-Chromen-4-yl) oxy ) phenyl ) thiourea Derivatives

CHEN Meihang"* , ZHANG Xun®, WANG Xiaobin’, CHEN Shixue®, SHU Hua"*
(“School of Material and Chemisiry Engineering , Tongren University , Tongren , Guizhou 554300, China ;
"State Key Laboratory Breeding Base of Green Pesticide and Agricultural Bioengineering ;

Key Laboratory of Green Pesticide and Agricultural Bioengineering ,Ministry of Education ; Certer
Jfor Rearch and Development of Fine Chemicals , Guizhou University , Guiyang 550025 , China )

Abstract In order to develop thiourea derivatives with antibacterial activities, a series of novel 1-aryl-3-(3-
( (2-0x0-2H-chromen-4-yl ) oxy ) phenyl ) thiourea derivative was synthesized from 4-hydroxycoumarin wvia
chlorination, etherification, isothiocyanate formation and addition reactions. The structures of the title
compounds were characterized by infrared spectroscopy (IR) , nuclear magnetic resonance spectrocopy (NMR)
and mass spectrometry (MS). The results show that title compounds exhibit excellent antibacterial activities
against Xanthomonas oryzae pv. oryzae ( Xoo) and Xanthomonas citri subsp. Citri (Xcc). Among of them,
compounds 4k, 41, 4m and 4n show excellent antibacterial activities against Xoo, with the ECs, values
137.42, 131.05, 129.23 and 117. 43 mg/L., respectively, which were better than that of the control agent
thiodiazole-copper ( 195.24 mg/L.). Compounds 4k, 41, 4m and 4n display considerable antibacterial
activities against Xcc, with the ECy; values of 97. 02, 94. 31, 102. 28 and 90. 52 mg/L, respectively, which
are better than that of thiodiazole-copper(120. 25 mg/L).

Keywords coumarin ;thiourea derivatives ;synthesis ; antibacterial activities
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