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Abstract In order to discover novel aphid control agent, aphid alarm pheromone (E)-S-farnesene (EBF) was chosen as lead
compound and a series of substituted EBF analogues were designed by replacing unstable conjugated double bond of EBF with
different kinds of heterocyclic rings. All the compounds were synthesized and their structures were confirmed by 'H NMR, "*C
NMR, IR spectra and HRMS analysis. Biological test showed that all the compounds displayed insecticidal or repellency ac-
tivity to Myzuspersicae (Sulzer) or Aphis glycines (Matsumura). Some of them exhibited higher insecticidal activity than EBF.

NOTE

Introducing ester group was favorable to repellent activity.

Keywords EBF analogues; heterocyclic rings; insecticidal activity; repellency activity; structure-activity relationship
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R~ BRI 4238 5] N B EBF 5t rh, B FEM
FLHOOE, WG T 10 M E A FEZL ) EBF 54004,
X BARCE AT T ARSI, HERIAAR
Ui S A e ME R R AL i s IR BARE A Ak
PRI 2.

1 ZFHR5ME
1.1 BirtEMNER

H AR LA P %% % 26 W, Scheme 1, DLEF B AR
K, B, . g G S RBLA R T — R T
1) EBF KW, = BRI 2R FEANE = B Arfb &
Y) 6a 5 3a KA NaH FIRIEH X%, HIsLED
6a 5 3a MLl 45t EEAEREL, Ak NaH 1%
BHEZ 101, PPN 6a; rhElk 5 NaH #k
EeRy 102 KUURE, P40 3a. T H A AFR a0 2-fF Jk
VSRR 5 v (B4 5 ) S, o 5 NaH R #0RH
L2 b, 53R AR KoCOsy = 2 MEme %5, Fir
(G BN
1.2 BirtEYNSHRIE

CLHEFRGEDD 6a M, kAT S fE AT

_NO.
! e o N2
A s AL L10_ 11
2 3 4 5 O 9N N
13&0)12
6a

121 bkt
1 6a LA, 76 2924, 2856 cm ' H L T B
RIS I, Sy CHs, CH,, =C—H 4R35

on

—

)\/\/K/\OH )\/\/K/\m E—— )\/M
2 ~

N
N/NOQ |

B 1 HiMLEWm & R

Scheme 1 The synthetic route of target compounds

02
@ : ~N N )I\ N ~ Me
()
456 http://sioc-journal.cn/

© 2015 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2015, 35, 455~461



Chinese Journal of Organic Chemistry

WU, 7F 1747 em ' 7 B A B R IR 1IE, S C=0 I
Wiie; 7E 1666 cm ' A7 B A B R ) C =N FFE IS IE; [H]
I, E 1583 F1 1385 em " [X 45 AT DA 2% 4] il 2 1 W i 0.
1.2.2 M A

7 'THNMR 1, 1,3,5 B B30 | C-12 F1 C-13 £
REFE, A2 E] N O i+ K BRI R /E H i k37 5%
&), W2ENLRE 6 4 BILE 5.28 A1 4.90, ANHIE; C-3 5 C-7
I Z BIAR AR I R R B A E RS N
HIE, C-3 LI 6 75 5.05~5.09 Z [8], C-7 th 240 F8 &
1 5.32~5.37 2 [f]; C-8 A Z 2IM AR C-7 S fig 2
GRCWALAAIRE 0 7E 4.74 JidT, B4 A, (& H L
N 7.32 Hz ; C-11 AR FAHER FF X, C-11 Ak
2B 6 D 3.10; C-4 A1 C-5 PIANTE 3L T 245> &
E—ig, NEZEE, WA 6 1F 2.03~2.12 Z[f]; C-1,
C-2 Al C-6 ¥IAME, BAIMELT 3, ¥k 6
76 1.68 FfHilz, MHlg
1.3 BirtaMiRE s
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HARJEHET, SR RAR G 77 v 7E 04 48 h 5
&, BRI HdE R 1. TS EBF T4
A LU, (AR SRS A, R ER
Je PG RE 26 4 5 2 Sk 24 h R IR ZH 77%, 57
S 45 h BRAER IS 94%P). % 1 P S EBF AR

T BHGIE ST 24 0F R, 48 h D52, X5 kg
AR —FL. EBF RWfa e Eikin s REMH, 48 h 5, K
o Hbrfb &9 & & ) LA 24, HA 4d 1 6a 1)
EEIEA AR IS T 7.91%F 5.19%). (H5%:%
EBF HIfE MEAR L, AT & B IIAN R 4 2R UK EBF
FA ) B A R ) fa e .
1.4 SE£Y5EM

DK S ARk Rt 5, 23 5l 1 B An b & 45
PR e PR R e R0 B AR D TE PR (S R LR 2). R 2
ATLAE H, EB4 B AR A% K G e bk R 0 ey
FIEPE. MRHUENER, HARL A YR ST 1) 4 0F
WEPE, Hh b & 3b. 3d. 3e ER AR IR IESET:
R ETS EBF; A RENZE, 1659 3a. 3b. 4a I
4b £ 300 pg/mL W FEZ T AR AL T 7E 150 pg/mL K
P& R REYE, X — IR AEBRATHT AR A I A )
U2 XATBE R EBF 25U S AL Gk 2 1 A TR S
YEFNLEANE], Y128 M E AL 70 B, EBF R H &
AV RE 5 WF dUn o 455 B (OBPs) 4 &, AT S5 Mg He
FIAT AP 3 — 25 BV T ALER A S0 IEAE 3R T . AR
WS TEE, 5 HARME A Y Bk A E e B 5 A R e
P, HrP k&Y 3by 4b. 4c Fl 6a 7E 5 pg 7&K, KRIE
UKIRERAE 50% M LA b, BARA KT EBF HOOKEEE T,
BEARaEEY ST EBF, At — B0 M E. [F,

£ 1 HIrMEY) X EBF [ffeE Pt scih s 1
Table 1 Stability data of target compounds and EBF

N “E/% N “E/%
LG 0h 48h ke 0h 48 h
EBF 92.46 0.00 4a 99.18 99.13
3a 99.53 99.06 4b 99.86 99.84
3b 96.69 96.43 4c 99.83 99.20
3c 99.04 98.59 4d 97.83 89.92
3d 97.56 97.51 6a 97.99 92.80
3e 99.32 99.00
R2  HIRGA YRR
Table 2 Repellentand insecticidal activity of target compounds
ey IKEA /% F BB T2 Y%

KEWF 5 g B 5 ug KEWF 300 pg/mL KEF 150 ug/mL BkEF 300 pg/mL HEEF 150 pg/mL
3a 33+1.7 142+1.0 5.1%+1.6 243+35 18.1£1.0 643+1.5
3b nt 524+24 77.7£1.0 38.0%£1.8 36.1£3.1 703122
3c nt 02%29 243122 19.0£2.0 60.6x1.5 35.9+3.0
3d 0.0£0.0 18.6%0.7 96.5+1.7 81.2%2.1 100.0%0.0 100.0%0.0
3e nt 45%0.1 69.6%3.1 48.8+23 66.71+2.8 344%4.1
4a 0.0£0.0 6.2£0.5 62%1.3 19.0£0.7 31714 222420
4b 25%+1.2 57.6x1.3 93%1.8 282%19 38.0£2.7 62.4%3.1
4c nt 50.0£3.2 28.2%2.6 120*x1.4 43.9+3.1 34.8%3.5
4d nt 49.1x1.5 59.1£29 13.7%£1.5 73.2%2.5 32.6%0.1
6a 12.1£1.6 553%1.6 51.9%+4.0 17.3%1.1 58.7%£3.6 24.7%+24

EBF 33.4%2.0 90.3+0.4 65.1%£3.5 21.5+1.8 61.3%+1.0 445429
BT E =8 + bR UE R 25 (Mean & SE); nt=not test.
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2 ZEig
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RHNE N EBF 20, AEMSE L, K5 HrL
BWIEA — 52 KA W S IR R ef e, A R Bk e v
PEECON ., U EERIE R B ARE A 4b F1 6a Xk
EF (1) X BE G M 0 B IA B 57.6% A1 55.3%, BN M S
EBF, {Hf&E s T EBF, n[{ERLSUEWTE—
ST

3 X
3.1 U5

Cole-Parmer ¥& &S AN (IR EETH AR K IE); Bruker Ad-
vance DPX 300 MHz #Z #i3L R4 (LA TMS N 57, CDCls
NYEF); PerkinElmer Spectrum 100 FT-IR ZL4Mg gAY
(KBr JEF); APEX IV {837 28 e i 70 $e . Ak
FUIE AT 43 BT 2l 5l b 22 2R, BRRs e B 4, B
BHIRG TR A HE.
3.2 HErEElE
321 AP ARQ)MH &

DA I BN = S D k), 2 B SCHR[23] 07 124
HEMIEE(2), 775 87.5%(LHA K 84.6%).
322 A FBERATES(S)H9H &

£ 100 mL = AN 12.0 g (0.040 mol)[FE 44
SR 50 mL & FE, —5 C NS 8.1 g (0.053
mol) &M EE, —10 CTRNZEIEWHM 5 mL = 4%, iR
B 8 h J&, IO 100 mL & ke, KEE=1K. K
Na,SO, T#, Wk k281, 93 aliik 6.72 g ™%
76.8%.

[ 1145 S0 BRWRIE i, 726 73.7%.
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323 1-(2-#-5- F A -1,3-7E vk )42 A B e A -
1,3,5- =4 6494 &

DL 2-50-5- FHAJE-1,3-EmE . 366 JUTCRI RS S JE R,
S8 CRR[23]) 515 A% 1-(2-5-5-0 A -1, 3-E Mt )-4- fiFy
FED e -5-F - 1,3,5- =R, IR 85.3%.

VARG 3-H JE-4-f 3 W 4-1,3,5- 8 g, =g
83.1%.

3.3 BiiEPnislE
33.1 3-[(E)-3,7-= % %-2,6-F = ¥ A |-4- 54 A TRz
A5 K -1,3,5-78 =% (3a) 89 H &

7E 50 mL = U, M 2.0 g (0.012 mol) 3-FH -
A-THFE P i dE-1,3,5-I8 R, 3.8 g (0.027 mol )R Al
20 mL 2B, FEIEHFE 30 min, RS0 1.9 g (0.011
mol) F &, FHRZE M, KRB 8 h. 8B L7,
O 50 mL & H e, K3k 3 IR, JE/K Na,SO, T4, i
U8, WURKGE, ST AR E) C MR O
fig)y=8 : 1115 AE K 3a 2.52 g, 40JF 99.5%, W&E
77.3%. m.p. 81~82 ‘C; '"H NMR (CDCl;, 300 MHz) ¢:
5.16~5.18 (m, 1H, =CH), 5.03~5.04 (m, 1H, =CH),
4.86 (s, 2H, Het-CH,), 4.80 (s, 2H, Het-CH,), 4.10 (d, J=
7.23 Hz, 2H, CH,), 3.05 (s, 3H, NCH;), 2.05~2.11 (m,
4H, CH,CH,), 1.68 (s, 6H, CH;CH3), 1.60 (s, 3H, CHs);
C NMR (CDCl;, 75 MHz) 6: 157.44, 143.04, 131.94,
123.44, 116.83, 79.55, 76.54, 45.76, 39.44, 34.40, 26.07,
25.58, 17.62, 16.14; IR (KBr) v: 3027, 2966, 2926, 2855,
1615, 1526, 1397, 1138 cm '; HRMS caled for Cy4Hs-
N,O; (M+H)": 297.1921, found 297.1917.

[ 173 3b~3e.

1-[(E)-3,7- = H 3E-2,6-3F )i J]-2- A 5 i k- 1,3-
BRIELE(3b): (A, 405 96.7%, 722 89.9%. m.p.
40~42 °C; '"H NMR (CDCl;, 300 MHz) 8: 8.07 (brs, 1H,
Het-NH), 5.12~5.17 (m, 1H, =CH), 5.03~5.07 (m, 1H,
=CH), 3.97 (d, J=7.26 Hz, 2H, CH,), 3.72~3.78 (m, 2H,
Het-CH,), 3.50~3.57 (m, 2H, Het-CH,), 2.03~2.11 (m,
4H, CH,CH,), 1.68 (s, 6H, CH;CH,), 1.60 (s, 3H, CH,);
BC NMR (CDCl;, 75 MHz) 6: 161.01, 141.97, 131.75,
123.62, 117.04, 44.92, 42.01, 41.39, 39.42, 26.16, 25.60,
17.61, 16.15; IR (KBr) v: 3352, 2966, 2909, 2732, 3020,
1671, 1562, 1378, 1260 cm '; HRMS calcd for Cj3Has-
N,O0, (M+H)": 267.1816, found 267.1811.

1-[(E)-3,7- B 5E-2,6- ¢ ) 3L 1-48 28 — W R 0 i
(3e): AHEIEAE, 4ifE 99.0%, F=%F 65.3%. m.p. 50~
52 °C; '"H NMR (CDCls, 300 MHz) J: 7.82~7.85 (m, 2H,
Ar-H), 7.68~7.71 (m, 2H, Ar-H), 5.24~527 (m, 1H,=
CH), 5.02~5.06 (m, 1H, =CH), 4.28 (d, J=7.11 Hz, 2H,

Chin. J. Org. Chem. 2015, 35, 455~461



Chinese Journal of Organic Chemistry

CH,), 1.96~2.07 (m, 4H, CH,CH,), 1.83 (s, 3H, CH,),
1.68 (s, 3H, CH3), 1.60 (s, 3H, CH3); *C NMR (CDCls, 75
MHz) J: 168.02, 140.52, 133.70, 132.31, 131.59, 123.77,
123.04, 117.99, 39.42, 35.75, 26.27, 25.53, 17.57, 16.28;
IR (KBr) v: 3458, 2966, 2914, 2843, 1614, 1471, 1432,
1767, 1716, 1317 cm'; HRMS caled for CsH»NO, (M+
H)': 284.1645, found 284.1643.

1-[(E)-3,7- — W 3£-2,6-3 45 KL ]-3-(6- A M g -3- 3
FH 356 )-IN- i 326 S0 IO P o -2- 356 fi% (3d): 3%t il Adc, 4l
97.6%, =% 48.2%. '"H NMR (CDCl;, 300 MHz) d: 8.31
(d, J=2.15 Hz, 1H, Ar-H), 7.70~7.74 (m, 1H, Ar-H),
7.36 (d, J=8.24 Hz, 1H, ArH), 5.15~5.20 (m, 2H, =
CH), 5.01~5.05 (m, 2H,=CH), 4.48 (s, 2H, CH,), 3.93
(d, J=7.34 Hz, 2H, CH,), 3.63~3.70 (m, 2H, Het-H),
3.50~3.57 (m, 2H, Het-H), 2.03~2.12 (m, 4H, CH,CH,),
1.68 (s, 3H, CH;), 1.66 (s, 3H, CH3), 159 (s, 3H, CH3); °C
NMR (CDCls, 75 MHz) §: 160.81, 151.63, 149.32, 143.44,
139.11, 131.90, 129.22, 124.75, 123.49, 116.01, 47.12,
44.89, 44.31, 39.47, 26.13, 25.62, 17.64, 16.16; IR (KBr)
v: 2967, 2922, 2856, 1670, 1537, 1463, 1369, 1271 cm ';
HRMS calcd for CoH,,CIN5O, (M+H)": 392.1848, found
392.1842.

1-(2-5-5- 3 F 3 -1,3-E W )-3-[(E)-3,7- - Fi JE-2,6-
N TR AR R -5 - F AR -1,3,5- =R (Be): TR
R, 465 99.3%, 73 39.4%. 'H NMR (CDCl;,
300 MHz) o: 9.57 (brs, 1H, Het-NH), 7.43 (s, 1H, ArH),
5.14~5.18 (m, 1H, =CH), 5.02~5.04 (m, 1H, =CH),
4.46 (s, 2H, Het-H), 4.26 (s, 2H, Het-H), 4.03~4.05 (m,
4H, CH,), 2.02~2.11 (m, 4H, CH,CH,), 1.66 (s, 3H,
CH3), 1.65 (s, 3H, CHs), 1.59 (s, 3H, CH;); *C NMR
(CDCl;, 75 MHz) §: 155.12, 152.78, 142.13, 140.21,
137.44, 131.98, 123.47, 117.47, 64.13, 59.86, 47.85, 43.98,
39.54,26.21, 25.64, 17.65, 16.25; IR (KBr) v: 3280, 2967,
2925, 2856, 1712, 1575, 1557, 1434, 1392, 1243, 782
em~'; HRMS caled for C7H,CINgO,S (M + H) *:
413.1521, found 413.1521.
332 (E)-3,7-= % & -2,6-F = M A Koy 2- 5 B B
(42) %4 %] %

7£ 50 mL = AN 1.00 g (0.008 mol) 2-BEm;
P84 mL S ALTEHAFD 20 mL Jo/K R, B S h
JEZEVR 22 SR R, B =R, £ — 50
mL = A 1.20 g (0.008 mol) & M. 1 mL Ml
120 mL Jo/K Z M, 208y FBEA, =i 10
h. A 100 mL &R e, 7KBE 2 X, AT NayCOs 3 2
R, To/K NapSO, T4, Rk %E, L4k Eraith[vVih
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W) - V(IR CER)=8 © 1], MR AMAK 4a 1.65 g,
4 99.2%, YK 79.8%. '"H NMR (CDCls, 300 MHz) 6:
7.79~7.81 (m, 1H, Thiophene-H), 7.53~7.55 (m, 1H,
Thiophene-H), 7.07~7.10 (m, 1H, Thiophene-H), 5.41~
5.47 (m, 1H, =CH), 5.06~5.12 (m, 1H, =CH), 4.80~
4.83 (m, 2H, CH,), 2.04~2.13 (m, 4H, CH,CH,), 1.76 (s,
3H, CHs), 1.67 (s, 3H, CH3), 1.60 (s, 3H, CHs); °C NMR
(CDCl;, 75 MHz) o: 162.19, 142.45, 134.13, 133.18,
132.08, 131.73, 127.58, 123.71, 118.25, 61.95, 39.49,
26.25,25.59, 17.63, 16.49; IR (KBr) v: 3104, 2967, 2923,
2856, 1710 cm™'; HRMS caled for CisH,,0,S M+H)":
265.1257, found 265.1262.

[E% 15 4b~4c.

(E)-3,7- = FH-2,6-°F A HE R -2- FR R I (4b): %
PR, 40 99.9%, IE 83.7%. 'H NMR (CDCl,,
300 MHz) ¢: 7.56~7.57(m, 1H, Furan-H), 7.17~7.19 (m,
1H, Furan-H), 6.49~6.51 (m, 1H, Furan-H), 5.42~5.47
(m, 1H, =CH), 5.06~5.11 (m, 1H, =CH), 4.83 (d, J=
7.15 Hz, 2H, CH,), 2.04~2.15 (m, 4H, CH,CH,), 1.76 (s,
3H, CH3), 1.67 (s, 3H, CH;), 1.60 (s, 3H, CHs); *C NMR
(CDCLy, 75 MHz) §: 158.66, 146.04, 144.88, 142.72,
131.71, 123.66, 117.99, 117.63, 111.67, 61.69, 39.48,
26.20, 25.54, 17.57, 16.44; IR (KBr) v: 2968, 2917, 2855,
1755, 1255, 1067 cm'; HRMS caled for CisH, 05 (M+
H)": 249.1485, found 249.1479.

(E)-3,7- 1 3k-2,6-3F G BL Nt e -2- SR IR IR (de): T4
PO, 40 99.8%, IE 73.0%. 'H NMR (CDCl,,
300 MHz) d: 9.33 (d, J=1.44 Hz, 1H, Het-H), 8.73~8.77
(m, 2H, Het-H), 5.49~5.52 (m, 1H, =CH), 5.08~5.10
(m, 1H, =CH), 4.98 (d, J=7.23 Hz, 2H, CH,), 2.10~
2.14 (m, 4H, CH,CH,), 1.79 (s, 3H, CH3), 1.67 (s, 3H,
CH3), 1.60 (s, 3H, CH;); *C NMR (CDCls, 75 MHz) ¢:
163.76, 147.40, 146.13, 144.24, 143.59, 143.34, 131.65,
123.53, 117.49, 62.96, 39.42, 26.09, 25.48, 17.51, 16.45;
IR (KBr) v: 2967, 2929, 2857, 1745, 1722 cm™'; HRMS
caled for Cy;sH,N,O, (M + H) " : 261.1598, found
261.1593.

333 (E)-3,7-= W 4 -2,6-F M Lok -1- B BR B
(4d) 89 %) %

£ 100 mL = FEA I 1.5 g (0.010 mol) & -
30 mL N,N-—F 3L Lz (DMF) A1 1 mL WEBE, Hidk, W%
filt. VKA EIE—10 °C, 8023 1.6 g (0.011 mol)5
FERIRIE %, ZEFRRELE 0 CLAR. Mnsee)a =itk
M 4 h. “EHEERINGO mLX3), FHKLG0 mLX3),
To/K NaySO,, I, W4, ¥EZHT7 B [VCa Mk, 60~
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90 C) : ML LTE)=20 © 1], fHRFH PR 0.96
g, ZfE 97.8%, WH 36.9%. '"H NMR (CDCls;, 300 MHz)
5: 5.33~5.35 (m, 1H, =CH), 5.08~5.09 (m, 1H, =
CH), 4.59 (d, J=6.84 Hz, 2H, CH,), 3.41 (t, J=5.61 Hz,
4H, Het-H), 2.02~2.11 (m, 4H, CH,CH,), 1.70 (s, 3H,
CHs3), 1.68 (s, 3H, CH3), 152~1.60 (m, 9H, CH;, Het-H);
C NMR (CDCl;, 75 MHz) 6: 155.67, 140.94, 131.63,
123.83, 119.86, 119.39, 62.08, 44.73, 39.49, 26.30, 25.63,
24.37, 17.62, 16.41; IR (KBr) v: 2935, 2856, 1698, 1434,
1264 cm '; HRMS caled for C;sHxNO, (M + H) ":
266.2115, found 266.2113.

33.4 [(E)-3,7-=W %-2,6-F — M £ ]-5-F A -4-m5 1
T A H-1,3,5-8 —"%-3-F BR B5(6a) 49 # &

76 50 mL = BRI 1.3 g (0.008 mol) 3-F13E-
A-THFE R FE-1,3,5-M8 R AT 15 mL N,N-— H 5 FE i
(DMF), #iidE, WM. #tnA 024 g (0.006 mol) NaH
(60%), HHE H, BRI IKBAHE—10 C, 1818
N 1.3 g (0.006 mol)& R A& M I, 4EFFREAE 0 C
LR e s, E|&M 4 h. Z&H R 30
mL X 3), H/K¥E(50 mLX3), T/K Na,SO, T, idiE,
Wi, HENT 2 EVCAHEE, 60~90 C): NLRL
BE)=1: 1], fREEHMRBAE 0.73 g, 4iAE 98.0%, /=
# 35.6%; 'H NMR (CDCls, 300 MHz) §: 5.32~5.37 (m,
1H, =CH), 5.28 (s, 2H, Het-CH,), 5.05~5.09 (m, 1H, =
CH), 4.90 (s, 2H, Het-CH,), 4.74 (d, J=7.32 Hz, 2H,
CH,), 3.10 (s, 3H, Het-CH3), 2.03 ~2.12 (m, 4H,
CH,CH,), 1.71 (s, 3H, CHy), 1.68 (s, 3H, CH3), 1.60 (s,
3H, CH;); >C NMR (CDCls, 75 MHz) 0: 154.55, 150.73,
144.16, 131.78, 123.66, 116.73, 71.13, 65.33, 48.76, 39.52,
26.17, 25.60, 20.12, 17.64, 16.46; IR (KBr) v: 2967, 2924,
2856, 1747, 1666, 1583, 1350, 1099 cm™'; HRMS calcd
for C,sH,sN,Os (M+H)": 341.1820, found 341.1816.

3.4 BirMLEMREMNE

WG E e EWE T Ek AR, 2T KkE
SRR, SRRV 0wl 73240 BT A S 7E 0. 48 h i
(& SIS ZHEIE 1200 R A, C18
FAREEFE(150 mm X 4.6 mm, 5 um), AL~ 25 C, i
AR V(B FEL) © VOK)=170 : 30, WiEA 0.7
mL/min, #EK N 254 nm, HEREENS pL. eI
TER S TR T —v2. BRSO H s W3R 1.

3.5 BirEEMEMENE
3.5.1 BARMLAAEGF R EF MM E

H A5 A0S 4 2% B B P e B AR R RO R S

WF (Aphis glycines) J Bk ¥ (Myzus persicae), % H iz
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VEPOT AR B AT IO, U R P AR HE S 2 SRR (3]
Lo (AL U SE R ESR A EVE(SOP)) |, 48 h Wi
SOOI L TIIG .

BAESET: 3 (%) = (FE i AE T % — 2 [ X M AE T
(1 — 7 AR HRIET %) X 100%

TR LT 2N T 5% AR IE, KT 20%A4
TR
3.5.2 B AR A A 6 gRaEE E M e

H br A Bk 8 A D0 i it B o R
(Aphis glycines) S kIF (Myzus persicae).

D3 73 S 5 A B 2 MR SCHR (23133047, DAk A
o1l o) iR R 7V, ORI RE AL 20 Sk DA BRI TE I AR
WF, MBS, 0.2 Limin J@AZTEMH R K ZETHK
RS SARER T EAE 5 ug FEMRIEY)
(BT 1 em? JEACH 2.5 pL FE 5, 5 min HARBET-7
A, 435 pg FEah), 55— BRI IE, SRS S
I EFIORHE T 1 em® JE4CH B0 2.5 uL IECKE, S
min HAAMETER). 10 FAMEM 15 min BF#F B 7%
BEE. SEE R I K CREE R A& B
ELOBEHIEACT . HXPEME A, SRR E S
=R, BB PR 0 2 em AHETE N AR R B
A, Al e A AR SR

IXIBE 2 (Y0) = (0o JE 2H. e i — A B A sl 80)/On i 4

K+ b FZH AL X 100%

4 Bh #1 ¥} (Supporting Information) H #x# ) 'H
NMR, “C NMR, IR J HRMS [ &, X ekl ar bl
2 WAFI 335 (http://sioc-journal.cn/) | N %K.
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