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i i (aphids) M RAEYHRKMRE, CEBKE, SEYRS, LT HZREHABH,
B4 I b 53 30 11 48 2 i B AR 3K (alarm pheromone) 253 4 UL fE R {55, i FLaRK
BB P, 1972 4 Bowers 2™ % 3% 2 K 45 i (Macrosiphum rosae) | B 5. 4F (Acyrthosiphon
pisum) | & = X #F (Schizaphis graminum) P % # §F (Aphis gossypii) 25 PU iF b iy % aR # Bt
TTHEE, % MBI L5200 E-B-%: 8% (1, EBY) , 1978 4E Edwards fl Wientiens
218 443 BB SE T BhF (Myzus persiae) fil 73 4 4 i (Macrosiphum avenae) iy % 7R & 4 &
EBF, Hit, BIF REREMFEZFH R R TR —SEER XL,

EBF 7E XA &M TARE, AT FRMNTEXFRERE 2019, Nishino 44
RS — SRR T HAT MR AR BT, RAUTEMEEY REERRERE.
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EHERS
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RINPE T AR EYEYE, B aiE T 2, 8, 11 KA [AKE M3 W EH S0 I, K74
i, 2. 8 1 8 %} % EF (Aphis Laburin Karlebach) i &Gk, HBEHKF K 2>3>8,
HE B InE k.

Sy Z-F1 BE-F ARSI (S YR F 99%) 4T Wittig REBEIT 22 ME-2, E
I Z BRIEEAE, DUERR M- A R R ARA, B Z-23 BT Z: E A 1111
RAY, 200 & HIE T A& B 28 AR

% L

BREHREBHEE, IR HHARMETE SR 44 DS-801 B sbhh i 00 &, A,
NMR fj H 4 JEOL 4 & FX-90Q B 3L W 5, #5)% ODOlLs, Bk BIshA 7% TMS,
MS f#E VG A7 ZAB-HS RSO E, BTHRGHEE. GO JJREMELZT SP-09A
BE WG SHEEMNE, RIVRWAR, Qi a. REBK (G0mx0.25 mm) FHE 4
%4, b. OV-101(30.6m x0.25 mm) A BN AL, #A CDMC-1 ZUAHEH A B, e
#4348 i 3 B Perkin-Elmer /7] PE-251 &Y B 3R TB 5 IR ZM B e 40 AL, iR wesn
WHEFTKAE, RAZEZREHECRTHER R, HERERSER 10% fRitkE
FER PR, BB R LR R SRR, BUL IR SRS LT SR R
EHREBMEETESREY. KBIIESLALEALTRTREN. “WEZERERR
FE™ R R R R T B R = R4 B 5 IR 2R R R L R R AR

EHEBNEH 7 —10—0°C T¥ 5.5 WAL T KZRE & F KK N\ 150mL &
76.1g(0.5mol) AT REEM T /K ZHEH B, AR H AT 2 0°C, IR E T B 2b, 8
RRYEIN 800mL ykKH, 542, F ZBER (2 x100mL) . SR ANEEK. MR, K
ek, TAKMBRNTR, WEREEN, kL 75—76°C/0.3mmHg s, # 50.3g(65%),
niy 1.4778, CioHsOGFEME. O, 77.86; H, 11.76, LW, O, 77.78; H, 11.67)., IR fI
*H NMR %45 5 3C#k [10] #2538 — 2L,

BRI, 121753, B 46.2¢ F MR ] 46 g MIF LR, AR5 CHk[13]788) 21.8g
F I E PR (42%)b. p. 94—96°C/0.5 mmHyg, n¥ 1.4623, CisH.,0 GHEMH. C, 80.35 H,
11.41, SE@ifE. O, 80.42; H, 11.47), IR fi1 *H NMR ¥ 5308 [14] 8 —8. W KR
WA 2 GO J%E (a £, KR 158°C, % W8t 195°C, ki BE 190°C, HERTE 1.2kg/om?),
HERE Z6.9Tmin, E7.41min, @EE>97%, Z:H=28:72,
2T WER ERASKKPT,H 14.8mmol ET HE ZBENE BN T 80mL & 15.3 mmol
BEE B TR ZEE BB, iR 1h, KB H T, T30 min g A 60mL 4 2.9g(14.9 mmol)
FHENEN TR ZEBE S, N5 TER TN 2h FEER 100, %4, 3%, E&HA
THERSE 2—3 . KR BB BYA 60g REBBEITHEN, A IMBEREN, 527, 25
£384%, CoHo GF5EME. C, 87.42; H, 12.58, i, O, 87.41; H, 12.20). gy 1650
(C=C), 885(CH,—=C), 822(CH=C)em™, 8y, 1.61—1.74(12H, t, 4x OH,0—0), 2.04
(8H, t, 4xOH,C=C), 4.70(2H, s, CH,=C), 5.18(2H, m, 2xCH=C)ppm, 3=k
86%, OusHaG-#fH, C, 87.30; H, 12.70, SZfif. O, 87.04; H, 12.85). vy 1675
(C=0), 835(CH—C)em™, 8n 1.59—1.75(16H, t, BxCH,0—0), 2.10(8H, d, 4x
OH,0=0), 5.26(8H, m, 3xCH=C)ppm, m/2, 206(M*), &= 381%, CucHas (G HH.
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C, 87.17, H, 12.80, 3w, C, 87.02; H, 12.76), vmx: 1680(C—C), 835(CH=0)cm™?,
dn; 0.88(8H, t, CH,CH,), 1.59—1.66(12H, d, 4x OH;0=0), 1.98—2.12(10H, m, 5x
CH,0=0), 5.08(8H, m, 8 xCH=C)ppm, m/z. 220(M*), 5= 37%, OuHao (GHEA,
C, 87.10; H, 12.90, 2£Wifd. O, 86.89; H, 13.24), vmex: 1660(0=C), 830 (CH—0)om™,
dm: 0.82(3H, 1, CH,CH,), 1.28(2H, m, CH,CH;), 1.54—1.62(12H, d, 4x OH;0—0),
1.96—2.11(10H, m, 5x OH,0=0), 5.08(3H, m, 8 x OH—=0)ppm, m/z, 234(M*). 6j=
E 5%, vmex: 1650(0=0), 1618 (0=0—0—=0), 986 (OH—CH,), 895(CH,—C)ecm™*, &g,
1.54—1.62(12H, t, 4xCH,0=0), 1.94—2.10(8 H, m, 4 x OH,0—C), 4.84—5.10(4 H,
m, 2x OH=C(0H;),, CH,—0), 5.78(1H, d, CH=C), 6.31—6.73(1 H, m, CH=CH,)
ppm, m/z, 218(M*), TF=E 6%, vmex: 1650(0—0), 1599, 1493, 1442 (3K 0=0), 740
(OH=CH), 698 (¥H({t#¥ O=CH)em™, &g 1.54—1.61(9H, d, 3xCH;0=0), 1.80
(8H, q, OH,0—=CPh), 1.96, 2.16(8H, q, 4XxCH,0=0), 5.04(2H, m, 2xCH=0),
6.20(1H, s, C=CHPL), 7.16(5H, s, OsH;)ppm, m/z, 268(M*). FRMELFINE. 2a
K, £E IR 150°C, 1 3 2% 180°C, ¥ {kiR g 180°C, A:R1/E 1.0kg/om?, fE i H] Z 6.84 min, B
7.27min, Z:E=32:68, 8b#k, &k 1.7Tkg/om?, 6Z, 10Z:6Z, 10E:6E, 10Z:6E, 10E
=16.7:13.7:32.9:36.6, KN 10.06, 10.39, 10.89, 11.25 min,

37 11-=HE-2 6 10-+-B=H%-1BZEGWMEH ASHEPT,H3.72(20.3
mmol) = &k Z A 3 P B BB IS N 80 mL & 20 mmol Bfgguy DMF s, #i3E1h 3k
BEHT, T1h AT 20mL & 8g(156. 4 mmol) F M EWEI Y DMF B, REAZZHE,
Bidk Oh, BRMYEIA 300mL kK, ZEARB(2X 100 mL), 3 AR K F K, FEhsR. K
¥, TAKMBM TR, BRIBNEH 130g ERITHEEN, 95:5 AMBE-ZBEREN, B
3.0g 8, =% 78%, OuHaO.(GF84H. 0, 77.22; H, 10.67, stWifi. O, 76.98, H, 10.60),
Vmax: 1715(0=0), 1656(0=C), 1215, 1180(C—O0)om™, 8n, 1.23(3H, t, CH,CH,0),
1.56—1.63 (9H, d, 3xCH,0=0), 1.84—2.68(11H, m, 4xCH,0=0, CH,C=0C0,),
4.11(2H, q, CH;0), 5.06(2H, m, 2xCH=0), 5.64(1H, s, 0—CHCO,)ppm, m/z, 264
M%),

3,7 11-=PK-2 6 10+ _%=iH-1-MOWEHM TESRP. KERHYT, ¥
20mL 4 3.78g (26 mmol) — R E L MR ER I DUANKm X T A 40mL 5 0.6g (25
mmol) /b3 i Uk B PR, FiRBH S0min, A)5 T 30min Py 50mL £ 2.9g
(15 mmol) F M3 75 i PSRV, Bidk 10h, WIERX 2 MARkmg, R ARYE XN 60mL K
h, ZEER (3 x 25 mL), |BURK K K., WAEAPIE WYL, TKBRMN TR, rEENE
WEm, 51.6g9,72% 46%, b. p. 98—100°C/0.2 mmHg, Cs HxN(GHH1E. O, 82.89;
H, 10.67; N, 6.44, L. C, 82.49; H, 10.832; N, 6.24), vu.y, 2217(0=N), 1645,
1675(C—=0), 828(CH=0)cm™, &z (W#x HMDS). 1.61—1.69 (9H, d, 3xCH;0=0),
1.90-—2.44(11H, m, 4 x OH;0~0, OH,0—CON), 5.10(8 H, br. m, 8 x CH=C) ppm,

8,7 11-=HE-2 6 10-+-%=%-1-B9Z BB (1) &M T 65— -70°CF,
% 15mL £ 1.822g(Pmmol)8 i oK Z. Bk i i A\ 60mL & 0.51 g SRR TG/K BB R
Birh, FHERE —20——80°C, 4% 1h, fi4.4g 28 CERLIBR R RN A RS, A SbmL
WS LSRR, HEETEEREE. K ST ER TR T 20 mL sk g, A 2mL
ZMFF, 7E 50—60°C B 3h, %y, MM YEAN B0mL K, ZEIE(2%x20mL), HHL
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ERK BHELHEEYE, TARRATR, BREEHEH0g -ERHTHEN, 95:5 A
k- ZEE VRN, 78 0.9 10, 2R 68%, CuyHx0,(GH8ME. O, 77.22; H, 10.67, LHH.
C, 77.43; H, 10.46). vuex 1750(0—O0), 1680(C—C), 1230(C—0), 830(CH—C)em™,
om: 1.54—1.62(12H, d, 4x CH,0—0), 1.98(11H, s, 4x OH.0—C, OH;C0), 4.51(2H,
d, CH,0), 5.04(2H, br.m, 2xOH—0), 5.28(1 H, , O—CHOH,0) ppm,

6, 10-—Hx-1, 5 I +—H=HADNER &CM(15], H8.5gHFMHEEBE
3.7g1l, =% 42%, b. p. 84—85°C/9mmHg, m/z 178 (M*), 187 M- OH,CH—CH,]*,
135, 128, 109, 93, 81, 69 (Hi&, [(OH;) 0—=CHOH,] %), 55,41 [C:Hsl*, Z: E=28:72(b £,
KR 115°C, %5298 180°C, £(4hiRE 160°C, HATE 1.15kg/em?, {R &R} F Z 6.05min, B
6.40 min),

Z-$0 E-2, 6, 10-=8B&-1, 5, 9 +—H=H RWEM HAARPT, H50mLF2g
BULRE=SREEN T K ZBBFH FEA4.2mL £ 1.07mol - L IET 24849 Z 8k ¥ WK,
80min G A 15mL % 0.88 g LMW A 1B, ARENEIN Z-FHEWE (JE>
99%) I To Kk ZEE W, BB R ET, 18 0.29g Z-2, Z:E =99.46:0.54, vp,,. 1650(C=C),
886(CH—0)cm™, g, 1.60(3H, s, B-OH,0—CH), 1.68(6H, s, 2x Z-0H,0—0H)u,
1.70 (8H, s, CH,0—CH,), 2.01, 2.04(8H, d, 4xCH,C—C), 4.68 (2H, s, CH,—Q),
5.12(2H, br.s, 2xCH=0)ppm. d; 17.66(11-C, Z-CH,), 22.54(Z-CH,), 23.40(6-
CH;), 25.79(11-C, E-CH;), 26.38(4-C), 26.76(8-0), 82.18(7-C), 88.25(3-0), 109.86
(1-C), 124.49(5-0), 125.08(9-0), [181.42(10-0), 135.82(6-0), 145.73(2-C)ppm, [
¥, B1.5g difrkF 99% iy E-FMWENEEB 0.51g E-2, B:Z=99.50:0.50, ,,,. 1650
(C—0), 886(CH—C)em™, 8y, 1.59(6H, s, 2x E-CH,0—OH), 1.67(3H, s, Z-CH,0
~CH)"* 1.71(8H, s, OH,0—0H,), 2.00, 2.03(8H, d, 4xCH,0=0), 4.68(2H, S,
CH,—C), 5.12(2H, br. s, 2xCH—C)ppm, ds 16.04(6-0Hy), 17.66(11-0, Z-CHy),
22.43(Z-CHy), 25.68(11-C, E-OH;), 26.83(4-0), 26.87(8-C), 87.92(3-C), 89.87(7-
0), 109.97(1-C), 124.17(5-C), 124.49(9-0), 181.10(10-C), 185.11(6-0), 145.78(2-0)
ppm,
Z-2 6, 10-=B&-1, 5, -+—H=H/(Z-D Wik TFTRSHEY,70°CTF,%0.1mL
2mol L7t B EREMR N i E N & B0mg Z-2/y BE i o, B N 0.04mL 6mol-L™ i % #%,
b0min ¥4, A MBAEBKEREES R SHERGMEANBREEHE, TREE
45, B/, Z:E=46.48:53.57, WRER (HEHEH—EERE), 7 90°C TEERIH,
Z:E=48.36:51.64, WRE&,.

EWEEONE WOpL HHETF Il FEEPERAGER. R O0uL HERE E
ARFHEEENEHABEMEET L BE% Lom), Imin FHTME. SRRSO,
EEH EBHARY, FEANE, —RKAHESXI0LGHR, BEERARER., RER(%)H;
2(30), 3(14), 8(10), Z-2(6.7), B-2(22), (Z+E)-2(#51:1)(82), HE4LEW(0),

AL F T E B B B2 R S B B B
4 THERBARBTPRR ISR, 1FIL8,
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Researches on Insect Pheromones
1I1. Studies on Aphid Alarm Pheromone Mimics
Li Zheng-Ming* Wang Tian—Sheng Yao En-Yun

Chen Xue~-Ren Zbhu Lan~-Hui Wang Shu-Hua
(Institute of Elemento-Organic Chemistry Nankat University, Tianjin)

Abstract

Ten aphid alarm pheromone mimics —11 (Chinese Tex$) were prepared from

citral through the following series of reactions, namely reduction of citral with NaBH,

to give geranial which was converted to geranyl chloride by treatment with PCl,.
Reaction of geranyl chloride with ethyl acetoacetate in the presence of base gave
geranylacetone which was converted to compounds 2—11 through the Wittig reaction. 2,
8 and 8 showed alarm activity to Aphis Laburin Karlebach, other compounds wore
inactive. T'wo isomers of @ were synthesized stereoselectively. The more active mixture
of Z-2 and E-2 (1:1) was obtained from the less active Z-2 by isomerization.



