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Synthesis and insecticidal activity of amides
derivatives of norcantharidin

SUN Wen-bo, LIU Zhong-yi,ZHANG Ya-lin
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Abstract: [Objective] This study is trying to find new cantharidin-related compounds with highly in-
secticidal activity,in order to provide reference for developing the new pesticide which is highly active,less-
toxic and less-persistent. [Method] Twenty amides derivatives are synthesized with norcantharidin as the
lead compound via the replacement of anhydride ring of norcantharidin with the fatty amine or aromatic a-
mine by acylation reaction. The structures of all the newly synthesized compounds were confirmed by 'H
NMR, HRMS and IR. The insecticidal activity of the 20 derivatives on the Plutella xylostella had been de-
termined. [Result] Among the twenty derivatives synthesized in this paper, the compounds NC-1, NC-3,
NC-4,NC-9,NC-10,NC-13,NC-16 ,NC-17,NC-18,NC-19 and NC-20 are novel. All the compounds exhibit
some insecticidal activity at concentration 500 mg/L except the NC-3,NC-11 and NC-17,among them, the
morality ration of the NC-8 and NC-10 against P. xylostella are 100%. The further bioassay demonstrated

* [k BT 2012-09-27
[REWE] ERAZET R BHF L I (200903052) 5 B PT 4 131157 R 7 013 T2 KR £ 1 (2007ZDKG-14)
[MEZHRAT AN 987—) . 5 (alji%) L Bea P62 A AL . 32 38 N A L& RN R 4R 7 W Ak 22 k5
E-mail : wbsun06 @ yahoo. com. cn
GEEER] SRR 1959—) , 5, B G R0 A 082, 1 428 0, 35 22 N 35 2R 45 B o 2 AR 4 95 DR JH AR 5

E-mail . yalinzh@yahoo. com. cn



80 P AL AR MRB 3 222 4R (A SRR 2 B

#%

the insecticidal activity of compound NC-8 with the morality ration 34. 59% at concentration 100 mg/L,

was higher than the corresponding parent compound norcantharidin. [Conclusion) The insecticidal activity

reduced with increasing of aliphatic substituent’s steric hindrance and influenced by the substituents with

different electronegativity on the benzene ring.
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Fig.1 The structures of cantharidin and norcantharidin
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Fig. 2 Synthetic routes of amides derivatives of norcantharidin NC-1—NC-20
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Table 1 Physical and HRMS data of NC-1—NC-20 compounds

5 73 BE B Bl HRMS

[ia=g 7] M CEHD PR/ N fE R/ C 3T
Compound State(r. t. ) Yield m. p. Formula T E SHAE
Calculated value Found value

NC-1 F {4, [ & White solid 84 144~146 CyH12NO, ([M-1]7) 198.076 6 198.075 3
NC-2 {5, [& & White solid 71 98~100(96~98)[17] Ci2Hog NOG([M+1]) 242.137 8 242.139 3
NC-3 4, [ & White solid 74 136~137 Cii HisNO, ([M+177) 228.123 6 228.123 3
NC-4 4, [ & White solid 66 114~115 Cis Hiy FNOy;Na ([M+Na]™) 302.080 5 302.080 7
NC-5 4, [ & White solid 86 163~164 C1sHyFNO;Na ([M+Na]™) 302.080 5 302.081 1
NC-6 {4, & & White solid 71 157~159 CisHiy FNO;Na ([M~+Na]™) 302.080 5 302.081 3
NC-7 [ {4 [ & White solid 63 151~152(154~156)117) €1y HisNOsNa ([M~+Na]™) 300. 084 8 300.085 1
NC-8 {4, [ & White solid 44 269~270(271~273)L17] CisHi5NOgNa ([M+Na] ") 328.079 7 328.079 6
NC-9 #6[E K Yellow solid 92 153~154 Cis Hiy N Oy Na ([M+Na] ™) 309.085 1 309. 085 6
NC-10 (4, [E 4 Yellow solid 20 160~161 CiyHisN2OgNa ([M+Na] ™) 329.075 0 329.075 4
NC-11 I 5 & White solid 53 178~179 CryHiyNoOsNa ([M+Nal*)  329.075 0 329.077 1
NC-12 {4, [ /& White solid 49 155~156 (154)L17) CiyHiyN2OgNa ([M+Na] ™) 329.075 0 329.076 3
NC-13 [ {4, [& & White solid 37 209~210 Ci6H20 N2 Oy Na ([M+Na] ™) 327.132 1 327.132 5
NC-14 {4 & & White solid 24 183~184 Cis HigNOgNa ([M+Na] ™) 344.111 0 344.111 5
NC-15 {7, [ & White solid 31 150~151 Cis HigNOgNa ([M+Na] ") 344.111 0 344.111 9
NC-16 {4, [ & White solid 18 197~198 C17Hy NO;Na ([M+Na] ™) 374.121 6 374.121 3
NC-17 {4, [ & White solid 51 164~166 Ci1s HisN2OgNa ([M~+Na] ™) 343.090 6 343.091 1
NC-18 F {4 [# 4 White solid 55 184~186 CyoH1gNOsNa ([M+Na]™) 376.116 1 376.116 2
NC-19 4, [ & White solid 49 164~165 C21 HigNOsNa ([M+Na] ") 388.116 1 388.116 5
NC-20 H 4, [E & White solid 45 251~253 CisHi N30, Na ([M+Na] ™) 324.096 0 324.096 3

T A5 PR RO S © AL A W i STk .

Note: Values in bracket are melting point of known compounds presented in the literature.

x 2 AW NC1~NC-20 Wik SIE ML R ILHIE
Table 2 'H NMR and IR data of NC-1—NC-20 compounds
e '"H NMR (500 MHz,DMSO-ds / TMSO) IR(KBr) ,v/cm™!

Compound T 6 h ’

NC-1 1.45~1.70(m,4H,H-1,2),2. 57(s,3H,H-1"),2. 90(dd, J=11. 03,10. 09 Hz,2H,H-4,5), 3392,1 649,1 587,
4.60(d,J=4.73 Hz,1H,H-6),4. 79(d,J=4.41 Hz,1H,H-3) 1410.1 049
0.88(t,J=7.25 Hz,3H,H-4"),1.23~1.32(m,2H,H-3"),1.32~1.40(m,2H,H-2"),1. 42~

NC-2 1.63(m,4H,H-1,2),2. 81 ~2.87(m,2H,H-1"),2. 99(dd, J=6. 31,6. 31 Hz,2H,H-4,5), 3303,1 693,1 646,

4, 48(d,J=4.41 Hz,1H,H-6) ,4. 74(d,J=4.10 Hz,1H,H-3),7. 33(t,]=5.20 Hz,1H,H-9), 1432,1 252,

11.89(br,s,1H,H-10)

1.02(dd,J=6.31,2.52 Hz,6H,H-2",3"),1.41~1.62(m,4H,H-1,2),2. 78(dd, ] =10. 09,
NC-3 10.09 Hz,2H,H-4.5),3.76(dq,J=13.52,6. 74 Hz,1H,H-1"),4.47(d,J=4.73 Hz,1H, H-

6).4.72(d,J=4.10 Hz.1H.H-3),7.16(d.,J=7.88 Hz.1H,H-9)

1.53~1.68(m,4H,H-1.2),3.04(d,J=9. 46 Hz,1H,H-4),3. 21(d,J=9.77 Hz,1H,H-5),

3 310,1 696,1 648,
1389,1 243

3299,1701,1 660,

NC-4 4.61~4.77(m,1H,H-6),4.78~4. 93 (m,1H,H-3),7. 06 ~7.19(m,2H,H-37,5"),7. 20~ 1617.1 191
7.28(m,1H,H-4"),8.02(t,J=7.72 Hz,1H,H-6"),9. 28(s,1H,H-9),12. 13(br,s,1H, H-10) ’
1.41~1.71(m,4H,H-1,2),2. 97(d, J=9. 46 Hz,1H,H-4),3. 07(d,J=9. 46 Hz,1H,H-5),

NC-5 4.66(d,J=4.41 Hz,1H,H-6),4. 80(d,J=3.78 Hz,1H,H-3),6. 85(td,J=8.43,2. 36 Hz, 3 276,1 719,1 683,

1H,H-4"),7.22(d,J=8.20 Hz,1H,H-6"),7.29~7.36(m,1H,H-5"),7.57(d,J=11. 66 Hz, 1612,1 204
1H,H-2"),9.95(s,1H,H-9)12. 01(s,1H, H-10)

1.45~1.69(m,4H,H-1,2),2.96(d,J=10.09 Hz,1H,H-4),3. 05(d.J=9. 77 Hz,1H, H-5),
NC-6 4.65 (d,J=4.10 Hz,1H,H-6),4. 79(d, J=3.78 Hz,1H,H-3),7. 13(t,J=28. 83 Hz,2H. H-
27,67),7.55(dd, J=8.83,5.04 Hz,2H,H-3",5"),9.73(s,1H,H-8),11. 98(br,s,1H,H-7)

1.42~1.74(m.,4H,H-1.2),2.93(d,J=10. 09 Hz,1H,H-4),3. 02(d,J=9. 46 Hz,1H,H-5),

4.62(d,J=3.78 Hz,1H,H-6).4.79(d,J=2.52 Hz,1H,H-3),6. 68(d,J=8. 20 Hz,2H,H- 3 414,1 732,1 655,
37,57),7.30(d,J=8.51 Hz,2H,H-2",6"),9. 13(br,s,1H,H-7"),9. 36(s, 1H,H-9),11.89 1617,1 192
(br,s,1H,H-10)

1.52~1.64(m,4H.H-1,2),2. 98(d,J=9.46 Hz,1H,H-4),3.11(d,J=9.77 Hz,1H,H-5),
NC-8 4.68(d,J=4.41 Hz,1H,H-6),4.80(d.,J=3.78 Hz,1H,H-3),7. 66(d,J=38. 83 Hz,2H, H-
27,67),7.89(d,J=8.83 Hz,2H,H-37,57),10. 05(s,1H,H-9),12. 35(br,s,2H,H-10)

1.46~1.70(m,4H,H-1,2),3.00(d.J=9.46 Hz,1H,H-4),3.09(d,J=9.77 Hz,1H,H-5),
NC-9 4.69(d,J=2.52 Hz,1H,H-6),4. 80(br,s,1H,H-3),7. 74(s,2H, H-3",57),7. 77~7. 79 (m,
2H,H-27,6"),10. 20(s,1H,H-9),12. 05(s, 1H, H-10)

3327,1726,1 698,
1616,1 215

3 284,1706,1 599,
1176,

3343,2 224,1 683,
1592,1178
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I\
‘%“% 'H NMR(500 MHz, DMSO-ds / TMSO) IR(KBr) ,v/cm™!
Compound
1.46~1.72(m,4H,H-1,2).2.98(d, J=9. 77 Hz, 1H.H-4).3.12(d, J=9. 77 Hz,1H,H-5),

NC-10 4.63~4.85(m.2H,H-3.6),7.60(t,J=8.20 Hz,1H.,H-4"),7.82(d,J=7.88 Hz, 1H,H-5"), 3 316,1 714,1 662,
7.90(d,J=7.88 Hz,1H.H-6"),8. 65(br.s. 1H,H-37),10. 28(br,s,1H,H-9),12. 02~12.09 1 538,1 623,1 176
(m,1H,H-10)
1.45~1.70(m,4H, H-1,2),3. 01(d, ] =9. 77 Hz, 1H, H-4),3. 09(d, ] =10. 01 Hz, IHLH-5) 000 0000 4 60y

NC-11 4.67(br,s,1H,H-6),4.79(br,s, 1H, H-3), 7. 19~7. 30(m,2H,H-4",67),7. 39(d, J=7. 88 \1f27’1247' ’
Hz,1H,H-5"),7.96(br,s,1H,H-2").,9. 91(br,s,1H,H-9)12. 01(s,1H, H-10) vet
1.48~1.70(m,4H, H-1,2),3. 02(d, ] =9. 46 Hz, 1H, H-4),3. 12(d, ] =9.46 Hz, IH, H-5)5 o000 1 000 oog

NC-12 4.71(br,s,1H,H-6) ,4. 81(br,s, 1H,H-3),7. 80(d, J=8. 83 Hz,2H,H-2",6"),8. 22(d. ] = ‘1;99’1343’1 172’
8.83 Hz.2H,H-3",57),10. 40(s,1H,H-9),12. 09(br,s, 1H, H-10) R ’
1.43~1.72(m,4H,H-1,2),2. 84(s,6H,H-7",87),2.92(d, J=9. 77 Hz, 1H,H-4),3. 02(d,

NC-13 J=9.46 Hz,1H,H-5),4. 62(d, J=4.10 Hz,1H,H-6),4.79(d, J=3. 47 Hz,1H,H-3).6. 68 3 302,1 722,1 671,
(d,J=8.83 Hz,2H,H-3",57),7. 34(d, J=8.51 Hz,2H,H-2",67).9. 31(s, 1H,H-9),11.79 1602,1 321,1 167
(brys,1H,H-10)
1.47~1.68(m,4H,H-1,2),2. 94(d, ] =9. 77 Hz, 1H, H-4),3. 05(d, ] =9. 46 Hz, IHLH5) o000 oy oo

NC-14 3.71(s,6H,H-77,87),4.63(d, J=3. 47 Hz, 1H, H-6), 4. 79(br,s, 1H, H-3),6. 20 (br, s, TH, | 621’1 152’1 0613,
H-47),6.80(s,2H,H-2",6"),9. 67(s,1H,H-9),11. 98(br,s,1H,H-10) e
L 58(br,s,4H, H-1,2) 5. 04(d, J=9. 77 Hz, 1H, H-0),3.12(d, ] =9. 77 Hz, IH H-5),8.76(d J = 00 00 o0n

NC-15 42.88 Hz,6H,H-77,8") 4. 71(br,s, IH, H-6) 4. 89 (br,s, 1H, H-3), 6. 58 Cbr. s, IH, F-47), 6. 94 | 222’1 161’ ’
(br,s,1H,H-3"),7.83(br,s,1H,H-6").8. 89(br,s, 1H,H-9),12. 10~12. 40(m, 1H, H-10) ’

1. 46~1. 68(m,4H, H-1,2),2. 94(d, J=9. 46 Hz, 1H, H-4),3.05(d,J=9.46 Hz, IH. H-5), o000 o) e

NC-16 3.62(s,3H,H-8"),3.74 (s,6H,H-7",9"),4.57~4, 65(m,1H,H-6),4. 76 ~4. 82(m, 1H, H- 1612'1239’1 129’
3),6.94(s,2H,H-2",67),9. 66(s, 1H,H-9),11. 97~12. 03(m, 1 H,H-10) ’ ’

1.59 (br,s.4H,H-1,2),2.26(s,3H,H-7"),3.07(d,J=9. 14 Hz,1H,H-4),3. 15(d. J=9. 77
NC-17 Hz,1H,H-5) 4. 74~4.79(m,1H, H-6),4. 81 ~4. 87 (m, 1H, H-3),7. 42(s, 1H,H-5"),7. 67 3 292.1 694,1 658,
. (d,J=8.20 Hz, 1H,H-6"),7.80(d. J=7.88 Hz, 1H, H-47),9. 29~9. 35(m., 1H, H-9), 1528.1 089
12.17~12.21(m,1H,H-10)
1.48~1.69(m,4H,H-1,2),3. 04(d,J=9. 46 Hz,1H,H-4),3. 21(d,J=9. 77 Hz,1H,H-5),
I 4.62~4.69(m,1H,H-6),4.77~4. 82(m,1H,H-3),6. 98(t,J=8. 35 Hz,4H,H-3",57,7’, 3 300,1 719.1 676,
’ 127),7.11¢s,1H,H-107),7. 38(t. ] =7. 88 Hz,2H,H-9",117),7.56(d,J=8.51 Hz,2H,H- 1611.1174,1 025
27,67),9.72(s,1H,H-9),11. 99(br,s, 1H, H-10)
1.48~1.70(m,4H,H-1,2),3.00(d,J=9. 46 Hz,1H,H-4),3.13(d,J=9. 46 Hz,1H,H-5),
NC-19 4.66~4.72(m,1H,H-6),4. 78 ~4. 86(m,1H,H-3),7. 54 ~7. 60(m.,2H,H-10",127),7. 64~ 3 305,1 718,1 684,
o 7.69(m,1H,H-11").,7.70~7.73(m.2H,H-9",13"),7. 74(s,4H,H-27,37,57,67),10. 15(s, 1 656,1 597,1 175
1H.H-9).12.05(s.1H,H-10)
1.42~1.70(m,4H.H-1,2).3.02(d. ] =9. 46 Hz,1H,H-4).3.22(d.J = 9.46 Hz., IH. H-5) 0 o oo0 ) 0o ) oo
NC-20 4.67(d.J=4.10 Hz 1H,H-6),4.80(d,J =3.15 Hz, 1H,H-3),7. 28(dd, ] =5. 36,2. 84 Hz, | 62‘7’] 601 ’1 17(37
2H,H-6",97),7.61(br,s,2H,H-7",8).,10. 15(s, 1H,H-9),12. 05(s,1H,H-10) ’ ’
£ 3 HEY NC1~NC-20 3/ SFik A5 RiFHE
Table 3 Insecticidal activity of compounds NC-1—NC-20 against P. xylostella
[ia<t/] e/ (mg » L1 IR/ % &Y JEREWE/(mg « L1 IR/ %
Compound Mass concentration Mortality Compound Mass concentration Mortality
NC-1 500 76.72 NC-12 500 1.73
NC-2 500 4.31 NC-13 500 55.56
NC-3 500 0. 00 NC-14 500 25. 00
NC-4 500 58. 62 NC-15 500 17. 24
NC-5 500 9.49 NC-16 500 22. 42
NC-6 500 37.93 NC-17 500 0. 00
NC-7 500 61.21 NC-18 500 4.31
N 500 100 NC-19 500 6. 90
100 34.59 NC-20 500 10. 53
NC 500 6.90 EHBEER 500 100
= Norcantharidin Y
NC-10 500 100 100 24
100 21.62 BEE R 500 100
NC-11 500 0. 00 Cantharidin 100 100
3 LSRR I @ T 2R A% B R S 2 B 3 2 ) o7 B3 K L B
n ) () . N\ . ~
IR IR T A H A M e R R A s, 7 35 (A1 45 48
ABEGEE MG 20 b FRR LA U S ol 25 HTBE Y 72 A < 55 SR LO D0 7 3 A H A 08 7y

TR SRR A AR B S B AR B A . i T e AL
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54 Pl AR K4 SRR D

541 %

FAH AT B 0 25 S Bl RN IS WA T R
W D S AT S T SRR Al Ak P RS A
PR 0 9% BV AT 3k 30 gk i H Y

FRE R W0 W58 K B 24 51 A 56k g T %
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3 (NC-1) B /N2 0 19 3% SO0 P B s 24 5] A3
il 7N 57 N e N D R A VSR N i 2
[7) F1 AR, 35 2 Xof 2% RO P 7 A R R ) s (B A5 1 3
&, Ar 2 2-CoH,NO, (NC-10) B} 2 5t & Ky
100%, 1 Ar 4% 3 R 3-CsHNO, (NC-11) fl 4-
Cs HiNO, (NC-12) B #1 J& & s P 5 % 336 M
ik, 25 BRTR Ak & W 55 B8 i e & 141 = ) 467 BHL
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