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Synthesis and fungicidal activity of maleated rosin acid
acylhydrazone compounds

XU Xuetang, LENG Fang, DUAN Wengui®, CEN Bo,

DONG Shugiu, WANG Weikun
(College of Chemistry and Chemical Engineering ,Guangxi University ,Nanning 530004 , China)

Abstract : Maleated rosin acid hydrazide (3) was prepared via acyl chlorination and hydrazinolysis
using maleated rosin acid as starting material , followed by condensation of 3 with phenyl aldehydes to
afford eleven novel maleated rosin acid acylhydrazones 4a — 4k. Their structures were confirmed by
IR,'"H NMR,"”C NMR and elemental analysis. The preliminary bioassay showed that, all the target
compounds exhibited different fungicidal activity against five fungi tested at the concentration of
50 pwg/mL, in which compound 4e (R =4-CH,0OC H, ) had the best inhibition rate of 68.3% against
Gibberella Zeae.
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4a-4k

Scheme 1

1 XIWEHS
1.1 {XFERAF

Nicolet Nexus 470 FT-IR T 4p ¢ &4 ( 2
Nicolet /A7) ; AVANCE AV 600 MHz #8 5 #% fi 4t
AL (B Bruker 23 7)) ; PE2400 I %155 % 43 #11X
( 3% Perkin Elmer 2\ W) ) ; X-4 Y I S0 £ 0 7 4
CREETFARRE, AU 2 e AU A TR A H] ) .

AT (P, ) P RE N AA IR A A PR A W] ) 5 B
SRR (1) 4% SCHR[ 14 ] B 65 Hax iR X i 8
GrHTal . 5 A IR R T RSO R A LA
W i A W 1 D s A AL
1.2 LEYHIERK
L2.1 dEfR2 ek Z%CER015 ] & hids 3
T8 1 L&A 2, m. p. 188 ~ 190°C (TESCHRED) L iR
RNHT0% ,

1.2.2 #ER3 e thEW3 Wik aw, =
HSCHR[16 ] 77 A 1iAs B0 8 [144, m. p. 255 ~
256 C, %R %k 80% . IR,y/cm‘l :3 282,2 959,
2868,1 769,1 694,1 507.,'"H NMR ( 600 MHz,
DMSO0) ,5:0. 53 (s,3H,C,, — H),0.88 ~0.95(m,

6H,C,, -H,C,, —H),1.04(s,3H,C,, —H),1.09
(s,2H,CH,),1.24 ~1.73(m,10H,CH,),1.78 ~
1.81(m,1H,C, -H),2.10 ~2.13(m, 1H, Cj -
H),2.34(dd,J=9.6 Hz,3.1 Hz,1H,C, - H) ,2.45
(d,J=7.9 Hz,1H,C,, -H) ,2.81(dd,J =7.8 Hz,
2.8 Hz,1H,C,, -H) ,2.86(d,J=1.5 Hz,1H,C,, -
H),4.21(s,2H,NH,),4.83(d,J =9. 3 Hz,2H,
NH,),5.33(s,1H,CH=C),8.81(t,J =2.3 Hz,
1H,NH) ,*C NMR (150 MHz,DMSO) ,8:177. 27,
175. 24, 174. 55, 146. 13, 124. 29, 53. 33, 53. 21,
50.24,48. 96,45. 16,42. 78 ,37. 63,37. 20, 36. 44,
35.05,34.96,32.22,27. 16,20. 72,20. 66,20. 16,
16.81,16.28,15.53,

1.2.3 Hirfta44 thém 1.0 g(2 mmol)
&4 3 F130 mL Jo/K ZEEIAS] 250 mL = [14%
JHEH N 3 mL Kk R (FEAEARR]D) 75 N, /I F
B 9 mmol BRI EE,78 CF i 4 h, FRERE
R GG (TLC) Wil (JRIFR) . A it/ 2 1)
F RN 5 4, AR T (0 0E BRAA, iE T, A
KPR AL o A2 AT HR A2 11 4> R A 7 iR i
JEEBRAE G Y 4 [4a ~ 4k Jit FY A9 36 B0 500 4R O
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VAR ): VIZRCHE) =1:1,1:1,1:1,1:1,
4:9 3:4 3:4.5:7,5:8.4:7,2:1],
1.3 FEFEMENE

KB KR R A e
PR 75 i , #5141 200 pug/mL #Y L AL Sorporl-144 ikt
AL 500 we/mL 25k, HU 1 mL 253 TH5 RN,
A9 mL PSA K% 3¢ J, il i & il b &9k
50 wg/mL & 25 M. 7 K5 I 4 ) A TR ik L
FTMCEAR 5 mm (PE0F, & T 25PN, BRI 3 3k,
DIAInZE 3 e Axt e, IR (24 £1) THY

BRI R 97 48 h i A A BRE 42 R ELAR O

525 PO REAH A, ol (1) 2 H AR X P i 23
FXFIDHIR/ % = (X BB TE A2 - b PR V%

HAR) x 100/ %] WA 18 7% H AR (1)

2 H#R5WE

BHRE & W BB 4FAE
FIARE a9 4 9 BAL R | ZLA 8 EiE FioT
RO R WA | R AR 2 ik 3,

2.1

®1 BRUEYW 4 WEBL DIMERTR S TEE
Table 1 Physico-chemical data,IR and elemental analysis data of target compounds 4
ey . WoR R n LT JEZ 57 Elemental analysis(#15:{i, Caled. )
Compd. Yield/% m.p./TC State IR,p/cm ™! C H N
4a C,Hy 62 185 ~ 186 [ERCRTLES 3446,1 771,  75.40(75.47) 7.40(7.33)  9.20(9.26)
White crystal 1710,1 668
4b 4-FC,H, 86 179 ~ 180 ERERTYCN 3446,1772,  71.26(71.23)  6.64(6.61)  8.70(8.74)
‘White crystal 1710,1 652
4c 4-CIC¢H, 78 175 ~176 [SRERTTLS 3447,1 775, 67.96(68.01) 6.64(6.59) 6.93(6.97)
White crystal 1713,1 664
4d 4-BrC4H, 84 184 ~ 185 [SRERTLLS 3448,1 773, 60.20(60.24) 5.87(5.83) 7.26(7.21)
White crystal 1712,1 665
4e 4-CH;OC¢H, 72 177 ~178 T AR 3447,1 773, 72.38(72.43) 7.61(7.56) 8.27(8.24)
Yellow crystal 1707,1 654
4f 2-CH;0C¢H, 73 174 ~175 RGN LN 3447,1 775, 72.45(72.43) 7.54(7.56) 8.21(8.24)
Yellow crystal 1709,1 655
4g 3-CH;0C¢H, 77 171 ~172 SRERTYLN 3449,1 774, 72.40(72.43) 7.57(7.56) 8.26(8.24)
White crystal 1709,1 655
4h 4-NO,C H, 73 192 ~193 Hefa Rk 3442,1780,  66.05(65.99) 6.33(6.39) 11.80(11.84)
Yellow crystal 1716,1 652
4 2-NO,C¢H, 88 183 ~ 184 i fa Rk 34241775,  65.93(65.99) 6.45(6.39) 11.78(11.84)
Yellow crystal 1717,1 655
4j 3-NO,C¢H, 71 175 ~176 L RGRTLIN 3449,1 774, 66.01(65.99) 6.33(6.39) 11.90(11.84)
Yellow crystal 1 697,1 648
4k 3-Cl4-CIC4H;4 58 183 ~184 SRENEELN 3449,1 774, 61.89(61.83) 5.67(5.72) 7.45(7.40)
White solid 1717,1 648
®2 BHFHEYW4 5 HNMR 4
Table 2 'H NMR spectral data of target compounds 4
L4349 Compd. "H NMR (600 MHz,CDCl,/TMS) ,8
4a 0.61(s,3H,Cyy - H),0.95 ~0.97(m,6H,Cy —H &C,; —H) ,1.26(s,3H,C,y —H) ,1.40 ~1.42(m,2H,CH, ) ,1.46 ~

1.49(m,4H,CH,),1.53 ~1.55(m,2H,CH,),1.64 ~1.78 (m,2H,CH,),1.89 ~1.91 (m,2H,CH,),1.98(d,J =

9.8 Hz, 1H,Cy —H),2.23 ~2.25(m,1H,C,s - H),2.52(d,J=8.2 Hz,1H,Cs - H),2.55 ~2.58(m,1H,C,, - H),

2.84 ~2.90(m,1H,C, - H),3.12(d, J=2.5 Hz,1H,Cy, - H),5.47(s,1H,HC =C),7.37 ~7.40(m,5H, Ar) ,7. 44 ~

7.46(m,1H,Ar) ,7.72(s,2H,Ar),7.78(d,J=7.4 Hz,2H,Ar) ,8.36(s,lH,N=CH - Ar) ,9.01(s,1H,N=CH - Ar),

9.37(s,1H,CONH)
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b5 Compd.

"H NMR (600 MHz,CDCl,/TMS) ,§

4b

4c

4d

4e

4f

4g

4h

4i

0.65(s,3H,Cy —H),0.93 ~0.99(m,6H,C,, —H & C,, - H),1.29(s,3H,Cjy —H),1.36 ~1.82(m, 10H,CH, ),
1.90 ~1.92(m,2H,CH,),1.96(s,1H,Cy —H) ,2.26 ~2.27(m,1H,C,s —-H) ,2.53(d,J=8.1 Hz,1H,C5 - H) ,2.57 ~
2.59(m,1H,C,, ~H),2.90 ~2.93(m,1H,C, —H),3.14(d,/=3.3 Hz,1H,C,, - H),5.48(s,H,HC =C),7.03 ~
7.14(m,4H,Ar),7.73(s,2H,Ar),7.80(dd,J =8.6 Hz,5.3 Hz,2H,Ar) ,8.32(s,|H,N=CH - Ar) ,8.94(s,1H,N =
CH - Ar) ,8.99(s,1H,CONH)

0.65(d,J=7.4 Hz,3H,Cyy —H) ,0.92 ~0.99(m,6H,Cys - H & C,, —H),1.28(s,3H,Cyy - H),1.37 ~1.60(m,8H,
CH,),1.69 ~1.81(m,2H,CH,),1.90 ~1.92(m,2H,CH, ) ,1.95(s, 1H,Cy - H) ,2.25 ~2.28(m,1H,C,s - H) ,2.53
(d,J=8.2 Hz,1H,C, - H),2.54 ~2.59(m,1H,C,, —H),2.90 ~2.95(m, IH,C,, - H),3.14(d, J=2.7 Hz, H,
C,, —H),5.48(s,1H,HC =C),7.36 ~7.38(m,4H,Ar) ,7.67(d,J =8.0 Hz,2H,Ar) ,7.73(dd,J =6.7 Hz,1.9 Hz,2H,
Ar),8.32(s,1H,N=CH - Ar),9.01(s,1H,N=CH - Ar) ,9.04(s,|H,CONH)

0.65(s,3H,Cy — H),0.93 ~0.98(m,6H,Cy, -H & C,;, —H),1.29(s,3H,C,y ~H ),1.36 ~1.80(m,10H,CH, ),
1.90 ~1.92 (m,2H,CH, ) ,1.95(s,1H,Cy - H),2.24 ~2.26(m,1H,C,s - H) ,2.53(d,J=8.2 Hz,1H,Cs - H) ,2.56 ~
2.59(m,1H,C,, ~H),2.90 ~2.93(m,1H,C, -H),3.14(d,J=2.1 Hz,1H,C,, - H),5.48(s,1H,HC =C),7.52 ~
7.55(m,4H, Ar) ,7.60(d,J=8.2 Hz,2H,Ar) ,7.66(d,J =8.5 Hz,2H, Ar) ,8.30(s,1H,N =CH - Ar) ,8.92(s,1H,N =
CH - Ar) ,9.04(s,1H,CONH)

0.67(s,3H,Cyy —H),0.96 ~1.02(m,6H,C, —H &C,, —H) ,1.30(s,3H,C,y —H),1.40 ~1.66(m,8H,CH, ) ,1.69 ~
1.85(m,2H,CH,),1.90 ~1.95(m,2H,CH, ) ,2.07(s,IH,Cy —H),2.25 ~2.29(m,1H,C,s ~H),2.54(d,J =8.1 Hz,
1H,C; —H),2.58 ~2.61(m,I1H,Cy, —H),2.86 ~2.96(m,1H,C,, —H),3.16(d, J=3.7 Hz,1H,C,, - H),3.86(d,
J=2.1Hz,6H,CH,0),5.51(s,1H,HC=C),6.92 ~6.95(m,4H,Ar) ,7.71(d,J =8.4 Hz,2H,Ar),7.80 ~7.83(m,
2H, Ar),8.23(s,1H,N=CH - Ar) ,8.75(s,IH,N =CH - Ar) ,8.84(s,1H,CONH)

0.65(s,3H,Cyy —H),0.96 ~0.99(m,6H,Cys —H &C,; —H) ,1.29(s,3H,C,y —H) ,1.37 ~1.65(m,8H,CH, ) ,1.75 ~
1.78(m,2H,CH, ) ,1.90 ~1.94(m,2H,CH, ) ,2.05(s,1H,Cy —-H) ,2.22 ~2.31(m,1H,C,s -H) ,2.53(d,J =7.8 Hz,
1H,C, —H) ,2.57 ~2.66(m,1H,C,, —H),2.85 ~2.93(m,1H,C,, —H),3.14(d, J=1.9 Hz,1H,C,, - H) ,3.83(s,
3H,CH,0),3.88(s,3H,CH,0),5.50(s, 1H,HC =C) ,6.88 ~6.91 (m,2H, Ar) ,6.93 ~7.02(m,2H, Ar) ,7.36(t,J =
6.9 Hz,1H,Ar) ,7.41(t,J=7.3 Hz,1H,Ar) ,8.06 ~8.09(m,2H,Ar) ,8.57(s,IH,N =CH - Ar) ,8.76(s,1H,N = CH -
Ar),9.22(s,1H,CONH)

0.65(s,3H,Cyy - H),0.92 ~0.99(m,6H,C, —H &C,, —H) ,1.25(s,3H,C,y —~H),1.40 ~1.66(m,8H,CH, ) ,1.70 ~
1.94(m,4H,CH,) ,2.05(s,1H,Cy —H) ,2.25 ~2.28(m,1H,C,s -H),2.53(d,/=8.2 Hz,1H,C; - H),2.60 ~2.65
(m,1H,C,, ~H),2.90 ~2.95(m,1H,C,, —H),3.15(d,J=2.6 Hz,1H,C,, - H),3.83(d,J =2.5 Hz,3H,CH,0),
3.85(s,3H,CH,0),5.50(s,H,HC =C) ,6.96(dd,/=8.2 Hz,2.5 Hz,1H,Ar),7.01(d,J=7.6 Hz,1H, Ar) ,7.22(d,
J=7.5Hz,1H,Ar),7.29 ~7.33(m,3H,Ar),7.39(s,2H, Ar) ,8.28 (s,1H,N = CH — Ar) ,8.78(s,IH,N =CH - Ar) ,
8.95(s,IH,CONH)

0.66(d,J =8.5 Hz,3H,C, — H) ,0.93 ~0.99(m,6H,C,s - H &C,, —H),1.32(s,3H,Cpy —H),1.39 ~1.67(m,10H,
CH,),1.73 ~1.84(m,2H,CH,) ,1.88 ~1.99(m,1H,C, —H) ,2.23 ~2.27(m,1H,Cys —H) ,2.52 ~2.62(m,2H,C,, -
H &Cs -H),2.92 ~2.96(m,1H,C, —H),3.17(d, J=2.2 Hz,1H,C,, -H),5.50(d,J=5.1 Hz,1H, ~-HC=C),7.90
(d,J=8.7 Hz,2H,Ar) ,7.95 ~8.00(m,2H, Ar) ,8.26(dd,J =8.9 Hz,1.9 Hz,4H,Ar) ,8.54(s,1H,N = CH - Ar) ,9. 06
(s,1H,N=CH - Ar) ,9.35(s,1H,CONH)

0.66(d,J=7.6 Hz,3H,C,, —H),0.97 ~1.01(m,6H,C,, —H &C,, —H) ,1.24 ~1.26(m,2H,CH, ) ,1.30(s,3H,C,, -
H),1.37 ~1.60(m,8H,CH,),1.72 ~1.84(m,2H,CH,),1.90 ~1.99(m,1H,C, - H),2.25 ~2.30(m,1H,C,s - H),
2.57~2.60(m,2H C,, -H & C5 —~H),2.92 ~2.96(m,1H,C, —H),3.16(d, J=3.4 Hz,1H,C,, - H),5.52(s,1H,
HC=C),7.54(t,J=7.8 Hz,1H,Ar),7.59 ~7.71 (m,3H, Ar) ,8.03(d,J =8.2 Hz,1H, Ar) ,8.09 ~8.12(m,2H, Ar)
8.30(d,J=7.8 Hz,1H,Ar),8.72 ~8.82(m,1H,N = CH - Ar) ,9.37(s,1H,N=CH - Ar) ,9.65(s,1H,CONH)
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4:3% (Continued )

b5 Compd.

"H NMR (600 MHz,CDCl,/TMS) ,§

4j

4k

0.64(s,3H,Cyy — H),0.92 ~0.99 (m,6H,Cys -H & C,; —H),1.22 ~1.28(s,3H,C,y —H),1.42 ~1.78 (m, 10H,
CH,),1.85~1.90(m,2H,CH,),1.94(s,1H,Cy ~H),2.15 ~2.24(m,1H,C,s -H),2.45(d,J=7.8 Hz,1H,Cs - H),
2.53(d,J=8.7 Hz,1H,C,, -H) ,2.78 ~2.86(m,1H,C, -H),3.08(d, J=1.8 Hz,1H,C,, -H),5.40(s,1H,HC =
C),7.54(d,J=8.1 Hz,1H,Ar),7.61 ~7.70(m,3H, Ar) ,8.03(d,J=8.2 Hz,1H,Ar) 8. 11(dd,/=8.8 Hz,9.5 Hz,
2H, Ar),8.30(d,J=7.8 Hz,1H,Ar),8.77(s,1H,N=CH - Ar) ,9.37(s,|H,N=CH - Ar) ,9.66(s, 1 H, CONH)
0.68(s,3H,Cyy ~ H),0.97 ~1.01 (m,6H,C,, - H & C,; - H) ,1.28(s,3H,C,y —H),1.31 ~1.66(m, 10H, CH, )
1.70 ~1.83(m,2H,CH, ) ,1.89 ~2.00(m,1H,Cy —H) ,2.27 ~2.29(m,1H,C,s - H) ,2.57 ~2.62(m,2H,C,, - H & C;
-H),2.92 ~2.96(m,1H,C, —~H),3.18(d, J=2.7 Hz,1H,Cy, - H),5.52(s,1H,HC=C - ),7.29 ~7.31(m,2H,
Ar),7.41 ~7.43(m,2H,Ar) ,8.10 ~8.12(m,2H, Ar) ,8.63 ~8.65(m,1H,N = CH - Ar) ,9.03 ~9. 13(m,1H,N = CH
~Ar),9.49(s,1H,CONH)

®3 BixkEW4H "C NMR 4
Table 3 ""C NMR spectral data of target compounds 4

54 Compd.

3C NMR(150 MHz,CDCl,/TMS) ,8

4a

4b

4c

4d

4e

4f

4g

4h

4i

4j

4k

175. 18,174.79, 173. 40, 161. 52, 148.72, 147. 23, 134. 53, 133. 82, 133.09, 132. 04, 130. 42, 129. 78, 129. 04, 128.73,
128. 66, 127.71, 124. 87, 53.72, 50. 77, 49. 68 , 46. 84, 43. 55, 40. 96, 37. 84, 37. 69, 36. 91, 35. 94, 35. 08 , 32. 84, 27.70,
21.53,20.85,20.32,17. 02,16. 64, 15. 86
174.94 17469, 173. 31, 164. 23, 147. 41, 147.33, 130. 81, 130. 75, 129. 98, 129. 96, 129. 58, 129. 42, 124. 82, 116.05
115.97,115.90, 115. 82, 53. 87, 50. 81,49. 70, 46. 91 ,43. 51, 40. 97, 37. 80, 37. 77, 37. 12,35. 94, 35. 13, 32. 84, 27.70
21.47,20. 84 ,20.29,17. 02,16. 68 ,15. 83
174.69,173.30, 173. 24, 159. 60, 147. 36, 147.27, 138.07, 136. 36, 132. 28, 131. 69, 130.76, 129. 80, 129. 06, 129. 02,
128.95,128. 81, 124. 83, 53. 87, 50. 80, 49. 72, 46. 96, 43. 51, 40. 98 , 37. 87,37.77,37. 01, 35. 89, 35. 13, 32. 86, 27. 72,
21.50,20. 86,20. 32,17. 03,16. 70, 15. 84
175.01,174. 68, 173.29, 159. 61, 147. 44, 147.36, 132.75, 132.70, 132. 14, 132. 02, 131.97, 129.96, 129. 02, 128.98
128.73,126. 59, 124. 84, 53. 88, 50. 80, 49. 71, 46. 97, 43. 50, 40. 98 , 37. 86, 37. 77, 37. 00, 35. 86, 35. 12, 32. 84, 27.70
21.47,20. 84 ,20.30,17.01,16. 69,15. 82

174.90,173.50, 162. 91, 161. 89, 147. 45, 147. 36, 130. 74, 130. 71, 129. 48, 125. 87, 124.97 117.53, 117. 15, 116.97,
114. 48 ,114.30, 114.27,55.58,55. 53, 54. 12,51. 02, 49. 88, 46.75,43. 67, 41. 12,38. 06, 37. 03, 36. 10, 35. 27 , 32. 94,
29.84,27. 82 21.56,20. 92,20. 51 ,17. 27,16.75,15.92
174.60,173.95, 173.23, 159. 17, 147.29, 147. 18, 133.50, 131. 82, 127. 44 127.04, 124. 88, 124.77, 121. 51, 121. 00,
120.73, 110. 96, 110. 86, 55. 63, 54. 05, 53. 86, 50. 92, 49. 78 , 46. 82, 43. 56 ,40. 99, 37. 89, 35.91,35. 23, 35.09 , 32. 86,
29.70,27.77 ,21. 43 ,20. 87,20. 20,16. 99 ,16. 04 ,15. 82
174. 68 ,174. 02, 173.25, 161.70, 147. 36, 147. 30, 134. 44, 129. 65, 124.95, 124.79, 122.27,122.24 , 121. 14, 119. 04,
111.73,111.70, 110. 92, 55. 48, 54. 02, 53. 86, 50. 85, 49. 74 , 46. 38, 43. 55, 40. 98 , 37. 85, 36. 95,35. 91, 35.24,35. 14,
32.87,27.74 21. 40 ,20. 87,20. 31,16.97,16. 05 ,15. 81

174.63,174. 15, 173.22,156. 81, 149. 60, 148. 68, 147. 55, 147.50, 145. 87, 139.98, 139. 19, 129. 24, 128. 11, 124. 89,
124.84,124.05,123.92,53.98,50. 80,49.71,46.97,43.50,40.98,37.86,37.07,35.89,35.22,35.15,32.83,27.79,
21.55,20. 86,20.33,17.01,16. 16,15. 80
174.52,174.31,173.03, 157. 26, 148. 60, 148. 12, 147. 49, 133. 82, 133. 59, 131. 79, 130. 47, 129. 69, 129. 19, 128. 76,
128.70,124. 88, 124.73,53.87,50.78,49. 73 ,46.98 ,43.48,40.97,37.91,37.75,36.91,36.06, 35.22,32.89,27. 73,
21.54,20. 86,20.29,17.01,16. 69,15. 84

175.41,175. 14, 174. 21, 156. 81, 148. 61, 147. 32, 146. 07, 145. 99, 135.89, 135.52, 132. 84, 129.97, 129. 81, 124.73,
124.49 ,122. 46, 122.39,53.90, 50. 93, 49. 80, 47. 15, 43. 44, 40. 69, 37. 86, 35. 56, 35. 21, 32. 76, 31. 95, 29. 72, 27. 67,
21.49,20. 84 ,20. 28 ,17.02,16.70,15. 83
174.47,173.20, 173. 14, 156. 53, 147. 38, 138.32, 136. 52, 136. 42, 134. 64, 129. 80, 129.70, 129. 53, 128.91, 128. 66,
127.69, 127. 66, 124. 90, 53. 86, 50. 79, 49. 73, 47. 01, 43. 50, 41. 00, 37. 90, 37. 02, 35. 95, 35. 10, 32. 88, 31.46,29. 72,
27.73,21.53,20. 86,17.07,16. 77,15. 85
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LAY 4 1 IR G & R 57778 3 21 S A i s
FFAE TG <3 450 ~3 400 em ' 22 [A] @ /R 1 H iR
FEW SR N — HAf 45 4 3l R AE W Wi 5 1 780 ~
1 640 cm ™' Z[A] /R Y 3 ANSRIEICIE K H AR =9 1
34 C = O BRI i 76 1 600 ~ 1 450 cm ™'
Z [y 4 AE 5 C = N A R 1 i 45
PRBN NI . TIFE 45 [ BYFH8 SCIX IR BE 4R 2 AH N
PRI 2 AT 06

L5141 "H NMR %+, 5 C = O FAHMIE Y
RIS FETE 9. 66 ~ 8. 84 Z [i]; 555 F AR
AHIE BB T S A=A 7 9. 37 ~8.57 F18.65 ~
8.23 Z[u); A AN L= 8.54 ~6. 88 ],
WL L HiE,"C NMR % 3 4~ C=0 LR
W2 R 1E 175. 41 ~ 174, 47 175. 14 ~ 173. 20 i

174.21 ~ 173. 14 ZJi]; C = N R Bk 2# 0 B 17
165.91 ~ 156. 53 Z|i]; C = C I i 094k 2= 7 B 1E
149. 60 ~147. 18 ],
2.2 HixHEUHREEMNE

AR 4a ~ 4k %F 5 o 90 B 0 5% 1
TR E LS R WL 4, ATLIE H,7E 50 pg/mL T,
IR B 7 TR Ik B 2 Ak & 0 X3 5 o T 1 1
A WA TR E PR, T X /N 22 A B e A
AXE 4o M X T /N2 R, LG W) de
(R =4-CH,OC(H, ) i M e lef, MR K 68.3% ,
Hk 2 &% 4i (R =2-NO,CH, ) il 4a (R =
CoHy) 3l 5318 55. 7% F1 52. 6% , HApxfb &
YIS AR, A e i — D AT A5 R 1B A

®4 BREUESYWIHREFESO pg/mL, MEHHE/ %)
Table 4 Fungicidal activity of target compounds 4 (50 wg/mL,Inhibition rate/% )

N T - N S -
[y’ ) FREC LR IE i FL e T AEA AR B T INFE SR
Fusarium oxysporum
Compd. Physalospora piricola Alternaria solani Cercospora arachidicola  Fusarium graminearum
f. cucumerinum

4a 23.6 23.0 20.5 20.5 52.6

4b 14.5 23.0 15.3 15.3 41.0

4c 28.2 27.4 25.8 15.3 48.3

4d 23.6 27.4 20.5 15.3 40.4

4e 28.2 36.1 20.5 20.5 68.3

4f 28.2 36. 1 20.5 20.5 43.2

4g 19.1 40.4 25.8 15.3 42.5

4h 23.6 36. 1 15.3 20.5 36.1

4i 23.6 31.7 20.5 15.3 55.7

4j 28.2 40.4 20.5 20.5 42.6

4k 30.3 28.2 29.8 19.1 44.9

Bt Al E A @ T R F L F A AL F BT
A&y B PR K E W R 4 B
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