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Synthesis of Thioureido Cinnamic Acyl Thiourea Derivatives as Plant Exogenous Antioxidants

DUAN Zhi-fang, SHAO Ling,LI Xin-chang ( College of Life Science,Zhaoqing University ,Zhaoqing , Guangdong 526061 )
Abstract

cinnamic acyl thiourea derivatives had been gotten after the acylchlorination of cinnamic acid,thioureation with ammonium thiocyanate and then

[ Objective ] To synthesize substituted thioureido cinnamic acyl thiourea derivatives as plant exogenous antioxidants. [ Method ] Five

the reaction with arylthiosemicarbazide or thiosemicarbazones under solvent-free condition. Their structures were characterized by IR,'H-NMR,
MS and EA. The scavenging effects of these compounds on the superoxide radical (O, ™ +) ,hydroxyl radical (-+OH) and DPPH- and their total re-
duction capacity were also compared with ascorbic acid(V,) as the reference material. [ Result] They all had scavenging effects on these radi-
cals,in which N-p-chlorophenylthioureido -N'-cinnamic acyl thiourea(1c) had stronger effect on DPPH - than the others and V... [ Conclusion ]
As exogenous antioxidant N-p-chlorophenylthioureido -N’-cinnamic acyl thiourea(1c) could be used in the protection of plant oxidative stress.
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Fig.1 Synthesis route of the target compounds
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N - ZRGRMRIE - N’ — PUAREBESEGIR (1a) YR B KK,
P34, 77% ,m. p. 228 ~229 °C;'H NMR (400 MHz, DMSO —
d6)8:13.65(s,1H,PhNH) ,11.68(s,1H,CONHCS) ,10.73(s,
1H,CSNH) ,10.37 (s, 1H,NHCS),7.79(d,J = 15. 8 Hz, 1H,
PhCH=0C),7.14 ~7.72(m,10H,Ar—H) ,7.02(d,J =15.8
Hz,1H,C = CHCO) ;IR (KBr)v:3 194(NH),3 028,1 679(C
=0),1626(C=20C),1597,1519,1451,1220.1 152(C =
S),975,764,697; Anal. caled. for C,, H, N,0S,:C 57. 30, H

4.49 N 15.73 ;found C 57.21 ,H 4.39 N 15.55,

N — X FH 2R IR S — N' — PR IR A IR (1h) - PR AT Aok
H,7EH29.46% ,m. p. 281 ~282 °C;'H NMR (400 MHz, DM-
SO -d,)5:13. 60 (s, 1H, PhNH), 11. 67 (s, 1H, CONHCS) ,
10.61(s,1H,CSNH) ,10. 27 (s,1H,NHCS),7.79(d,J =15. 8
Hz,1H,PhCH=C),7.12 ~7.64 (m,9H, Ar—H) ,7. 01 (d,
J=15.8 Hz,1H,C = CHCO),2.29(s,3H,—CH, ) ; IR(KBr)
v:3335.3229.3 196 (NH),3 054,3 027,3 003,1 685(C =
0),1629(C=0C),1510,1 448,1 345,1 196.1 154(C=S),
977,819,762,705; Anal. caled. for C;HN,0S,:C 58. 38, H
4.87,N 15.14;found C 58.31 ,H4.79 N 15.25,
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K, %9.28% ,m. p. >290 °C ;'H NMR (400 MHz, DMSO —
d®)$:12.44(s,1H,PhNH) , 10. 18 (s,1H,CONHCS) ,9. 96 (s,
1H,CSNH) ,9. 75 (s, 1H,NHCS),7.75(d,J =15.8 Hz, 1H,
PhCH=C),7.45 ~7.68(m,9H, Ar—H) ,6.91(d,J =15.8
Hz,1H,C = CHCO) ;IR (KBr) v:3 338.3 195.3 108 (NH) ,
3003,1661(C=10),1620(C=C),1573,1543,1 493,
1346,1193, 1 162(C =1S),1 089,777,539;EI - MS m/z
(%):356(M* - H,S,4.54),279 (3.38),243 (5. 17) ,226
(4.39),203(5.48),184(9.48),169(24.43),131(100) , 127
(32.45),111 (28.39),103(25.17),75(12.49) ,65(6.32);
Anal. caled. for C,, H,; CIN,0S,:C 52.24 H 3. 84, N 14. 34;
found C 52.31,H 3.79,N 14.25,

N — X G 2 T 0 2 R Uk 2 — N7 — PR T 2 U
(2) W o AR, P % 68.44% ,m. p. 232 ~234 °C;'H
NMR (400 MHz, DMSO - d,) $:13.35(s, IH, NHC = S),
12.32(s,1H,C=SNHC=0),11.84(s,1H,= NNH) ,10.99
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(s,IH,C=SNH),8.15(s,1H,CH=N),7.80 (d,J=15.8
Hz,1H,PhCH =) ,7.47 ~7.83(m,9H,Ar—H) ,7.02(d, J =
15. 8 Hz,1H,= CHCO); IR (KBr) v:3 323.3 159 (NH),
3055,1687(C=0),1633(C=0C),1520,1 4841 449
(Ar),1226,1193.1151(C=S8),1 086,978,763 ,681 ; Anal.
caled. for C,4H (CIN,0S,:C 51.72,H 3.83,N 16. 76; found C
51.66,H 3.74 /N 16.83,

N - KL AR B IEGNREE - N' - AEBELBRIR (3) - 3%
Hoo, [ A, 77 &R 60. 25% , m. p. 214 ~ 216 °C;'H NMR (400
MHz,DMSO - d6) $:13.76(d,J =7.3 Hz,1H,NHC = 8S),
11.86(s,1H,C=SNHC=0),11.37(s,1H,=NNH) ,11. 17
(d,/=6.4 Hz,1H,C=SNH), 7.90 ~7.93(m,2H,Ar—H),
7.81(d,J=15.8 Hz,1H,PhCH =) ,7.44 ~7.66(m,8H, Ar—
H),7.01(d,J=15.8 Hz,1H,= CHCO),2.40(s,3H,CH3);
IR(KBr) v:3 326.3 204(NH),3 055,3 024,1 687(C=0),
1632(C=C),1538.1509.,1 488 (Ar),1 446,1 2241 198
1153(C=1S),978,764,686;El - MS(% ) :397(M*,0.5),
363(5.25),348 (12.26),221(27.49),202 (8.49), 176
(25.56),148(6.86),131(100) ,118(17.55),103(28.26),77
(25.34),51(4.79) ; Anal. caled. for C,yH,,N;0S,:C 56. 78 ,H
4.78,N 17.58;found C 57.43,H4.79,N 17.63,
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