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Synthesis and Activity of Sex Pheromone Analogues of Argyrogramma agnata (Staudinger)
MA Haoyun', LI Hui', WANG Liuyang', WENG Aizhen', ZHAO Hongying?, MEI Xiangdong", SHE Dongmei', NING Jun'
(1. State Key Laboratory of Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of
Agricultural Sciences, Beijing 100193, China; 2. Forest Protection Institute of Heilongjiang Province, Harbin 150040)
Abstract: Argyrogramma agnata (Staudinger), as a polyphagous pest, poses a serious threat to the production of beans
and cruciferae vegetables in China. As the derivation and development of sex pheromone, insect pheromone analogues
have better chemical stability and have been widely used in the green prevention and control of pests. In this paper, based
on the sex pheromone of Argyrogramma agnata, four novel structural pheromone analogues were designed and
synthesized—cis-9-dodecallyl acrylate (W1) and cis-9-dodecene isobutyrate (W2), cis-9-dodecene-2-chloroacetate (W3),
cis-9-dodecene-3-chloropropionate (W4), and the structure were characterized. The indoor insect antenna electroantenno-
gram experiment (EAG) showed that the males of Argyrogramma agnata had a good physiological response to analogs
W1-W4, and showed a certain dose-effect relationship.
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1.3
-9- -1- W1
1.0g -9-
-1- 25 mL DCM.0.82 g
Smin, 0.75¢g SmL DCM
o 30 min TLC
=1 130 -9-
-1- W1 78%:
W1
W2~W4,
W1~W4 N N
-9- -1- W1
78%:

'H NMR 500 MHz CDCl; 6 5.81-5.72 m 2H .4.51 t
J=13.6 Hz 2H .2.772.73 m 2H 249243 m 4H .2.06-
1.56 m 12H .1.40 t J=15.1 Hz 3H .0.52 t J=22.0 Hz
3H "“C-NMR 500 MHz CDCl, 6 173.61.130.57.128.34.
63.46.28.71.28.37.28.21.28.15.27.83.26.62.26.05.24.89 |
19.49 .13.37.8.16 HR-MS ESI m/z Calcd for C,sH,0,

M-+H * 240.2101 found 240.2105,
-9- -1- w2
43%.,

'H NMR 500 MHz CDCl; 6 5.64-5.61 m 2H .4.38 t
J=157 Hz 2H .2.782.72 m 2H .2.34-231 m H .2.30-
228 m 2H .1.88-1.62 m 12H .1.41 t J=18.4 Hz 6H .
0.52 t J=19.8Hz 3H BC-NMR 500 MHz CDCl; 6 170.12.
128.31.128.25.61.23.31.25.29.82.29.80 2C .29.42.28.96.
27.82.25.34.20.35.18.72 2C .7.86 HR-MS ESI m/z Calcd
for C,(H;0, M+H * 254.4108 found 254.4114,

9- 2- w3
65%.

'H NMR 500 MHz CDCl; 6 5.32-5.28 m 2H .4.40 s
2H .4.21 t J=17.8 Hz 2H .2.22-2.08 m 4H .1.68-1.24
m 12H .0.58 t J=15.4Hz 3H "“C-NMR 500MHz CDCl,
6 163.12.131.15.130.55.63.21.39.84.28.42.28.13 2C .28.06.
27.98.27.35.25.65.19.38.10.25 HR-MS ESI m/z Calcd for
C,H,Cl0, M+H * 260.8012 found 260.0816,

-9- 3- W4
58%.

'H NMR 500 MHz CDCl; 6 5.45-5.41 m 2H .4.20 t
J=13.6Hz 2H .3.96 t /=143 Hz 2H .2.49 t J=164Hz 2H .
2.18-19.78 m 4H .1.58-1.25 m 12H .0.64 t J=21.3 Hz
3H "C-NMR 500 MHz CDCl; 6 170.32.132.31.132.25.
62.81.38.72.38.02.29.32.29.31 2C .29.25.28.75.27.67.27.53.
20.02.12.13 HR-MS ESI  m/z Caled for C;sHxClIO, M+H *
274.8302 found 274.8308,
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EAG
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0.01.0.1.1.10.100.1
000 pg/nL o
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2h
0.1 mol/L
3 SPSS-24
One-Way ANOVA P<0.05 .
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4.51~4.48 t
0 2.77~2.73

5§  581~5.72 . 10 pg/pL
0
1.40~1.37.0.52~0.48., ) 1 000 pe/pL
2.06~1.56 o 4
2.2 EAG W2 1.40+0.33 mV,
4 4 10~100 pg/pL
1. 4 4
- o 10~100 pg/pLs
W1 w4
Y o
1 EAG
EAG /mV
0.01 pg/plL 0.1 wg/plL 1 ng/nL 10 pg/pL 100 pg/pL 1000 pg/pL
w1 0.02+0.04 be 0.03£0.01 be -0.08£0.04 ¢ 0.20+0.02b 0.79+0.12a 0.88+£0.08 a
w2 0.11+0.11b 0.08+0.01b 0.14+0.12b 0.38+0.12b 095+022a 1.40+033 a
w3 0.35%0.14 be 0.08+0.17 ¢ 0.17+0.06 ¢ 0.24+0.10¢ 0.74+0.09b 1.22+0.18a
W4 0.13+0.14 cd -0.04£0.01 cd -0.12+0.06 d 024+0.11¢ 0.62+0.13b 1.14+0.11a
2.0p
Wl W2 8W3 ow4 ©
1.5
%
% 1.0 .
£ 05 R
'ﬂ
= 0
-0.5
0.01 0.10 1.00 10.00 100.00 1.000.00
R/ (pg-uL ) [1] s [17.
2 , 2010 (7): 199; 206.
[2] , ) , (1.
3
,2016, 33(4): 20-21.
[3] VAN HAI T, VAN VANG L, SON P K, et al. Sex attractants for
4 moths of vietnam: field attraction by synthetic lures baited with
W1~W4, known lepidopteran pheromones[J]. Journal of Chemical Ecology,
W2 . W4 2002, 28(7): 1473-1481.
W1 W3, [4] KAWAZU K, OTUKA A, ADATI T, et al. Lepidoptera captured on
o the East China sea in 2005 and predicted migration sources[J]. En-
tomological Science, 2008, 11(3): 315-322.
° [5] LIC, FU X, FENG H, et al. Seasonal migration of Ctenoplusia agnata
4 (Lepidoptera: Noctuidae) over the Bohai sea in Northern China[J].

Journal of Economic Entomolology, 2014, 107(3): 1003-1008.
(] , , .
[J]. , 1984(1): 18-19.

[7] , SD-5



2020 10 19

[J1. , 1996, 12(2): 58-61. [17] CAMPS F, FABRIa S G, GASOL V, et al. Analogs of sex
[8] [J1]. , 2000 pheromone of processionary moth, Thaumetopoea pityocampa:

(2): 75-84. synthesis and biological activity[J]. Journal of Chemical Ecology,
[9] , , s [J]. 1988, 14(5): 1331-1346.

,2016, 31(5): 538-544.

[10] SUGIE H, KAWASAKI K, HIGUCHI H, et al. Identification of the
sex pheromone of the three-spotted plusia Acanthoplusia agnata
Staudinger (Lepidoptera: Noctuidae)[J]. Applied Entomology and
Zoology, 1990, 25(4): 467-473.

[11] STECK W F, UNDERHILL E W, CHISHOLM M D. Structure-ac-
tivity relationships in sex attractants for north American noctuid
moths[J]. Journal of Chemical Ecology, 1982, 8(3): 449.

[12] RENOU M, GUERRERO A. Insect parapheromones in olfaction
research and semiochemical-based pest control strategies[J]. Annu-
al Review of Entomology, 2000, 45(1): 605-630.

[13] BEROZA M. Nonpersistent inhibitor of the gypsy moth sex attrac-
tant in extracts of the insect[J]. Journal of Economic Entomology,

1967, 60(3): 875-876.

[18] SCHWARZ M, KLUN J A, Uebel E C. European corn borer sex
pheromone : inhibition and elicitation of behavioral response by
analogs[J]. Journal of Chemical Ecology, 1990, 16(5): 1591-1604.

[19] ROELOFS W L, COMEAU A. Sex pheromone perception: syner-
gists and inhibitors for the red-banded leaf roller attractant[J]. Jour-
nal of Insect Physiology, 1971, 17(3): 435-448.

[20] , ; )

[J1. ,2009, 8(3): 40-44.

[21] SIDERHURST M S, PARK S J, BULLER C N, et al. Raspberry ke-

tone trifluoroacetate, a new attractant for the queensland fruit fly,

Bactrocera Tryoni (Froggatt)[J]. Journal of Chemical Ecology,
2016, 42(2): 156-162.

[22] , , ,

1. ,2019, 27(5): 329-334.
[23] , , ,

7. ,2020, 28(6): 477-482.
[24] , ) ,
1. ,2020, 28(5): 435-440.
[25] , , 1.
,2011, 26(5): 907-910.
( : )

O e S A A i e S e A A e e ALt st S S

[14] , , ,
ul ,2015, 17(5): 505-511.
[15] , , )
[7]. , 2018, 20(4):
425-438.
[16] [D].
,2017.
}
1
1
1
1
} 2020
i 6432 hm’ 6% 3
} 36% 33%
$ 32% 29%  2.02 hm? 28% 18%.
+:> o
1
t N
1
1
1
1
1
t, o
E 3%  13.6 .
} 35% 478 3.6%
18.5% 23% 21% 317
i
+

e e B L ey B Bt S e S T e e s L e w  a

0.2%

8.6%,

60.40 0.2%,
7.3%.
22%, 33% 2249 hm?
31% 33% 4.2
( (AGROW))

G SO G G 0 G G 0 G O G GO SO O W P

X



