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EFFECTS ON CA ACTIVITY BY AN JH ANALOGUE
IN COCCINELLA SEPTEMPUCTATA

GuaN XUECHEN

(Institute of Zoology, Academia Sinica)

The present work deals with the effects of different doses of JH analogue‘h on the rate of
JH synthesis by the CA in Coccinclla seprempuctata fed on artificial diet or on aphids. In
ordér to select the right doses of JH analogues for arousing the CA activity to the highest, we
determined the changes of size and activity of CA after treatment with ZR-512 different deve-
lopment stages of female adult Coccinella septempunciara. The results are as follows:

1. ‘The change of CA activity is similar at different development stages either in female
or male adults fed on aphids. CA activity increased with ovarian development then it decrease
after oviposition. CA activity of male reaches its highest 6—7 days earlier than that of the
female. As a rule activity in male is always higher than in female.

2. Fed ether on atificial diet or aphids both the female adults were trated with 10, 50,
100, 200 ug/ul per ZR-512, size of CA is longer than control (treated with acetone). Sise of CA
changed with the development. Those fed on artificial diet, the size of CA in the females was
longer than those fed on aphids.

3. The treatment with various doses of ZR-512 on females changed of CA activity. The
optimum concentration of ZR-512 might stimulate the CA activity. After treatment with 10,
50 ug/ul per female, CA activity is higher than control. For the female adults fed on aphids,
the most effevctive dose was 10 ug/ul per female. For those fed on artificial food the most ef-
fective dose seemed to be 10 or 50 ug/ul per. |
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H H H H : Il
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H H ]
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B H

R ERBEERERPRAL-“EMHMAP TS ENCRANT EREERESR
BEEIK R 11-+ AT RE, S B A EBM-11-1 XER G B SRR LRSS /b b
% Pd/BaSO,/utlw, Pd/BaSO,/[Xft, Lindlar BALHI/IR&HERD p-2Nic LHWETEE E
(Lester F1 Hall, 1980), R RAEE BN 14%,1.2%,1.1% M 0.9%. XRAHEERE
ZEBEEFEME (Kobayashi %, 1978), HELHA (Corey F1 Suggs, 1975) ML
BEAL A BB (B - 11—+ AR EE RS- 11-+ B OB ER o

Wittig BRER R+ —HBRELRLCERSRMNE o BR+—8, HEBERES o-
RIS+ —8, S=XBERS#E. 8RN _BEETRIERT S5 REBEREM-11-
TABAE. 2REEEEE,RABESERN 6.7%. %ﬁff&*ﬂlﬁﬁﬂﬁﬂfﬁ?ﬁ%‘]ﬁmﬁ 11-+
ANBIBEM-11-+ AR IECBE.
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1983 (HAD BEEaEES
(i) a

4H25B—4 H29H 23,7 1
4A30B—5H481 30 6 1
SESHE—5F98 . 31.3 ‘ 41
SHI0E—5 H'14 8 77.1 40
SA14BE-5A19H 122 78

1984 (R @)
4H1H—4 F158 52,5 0
4H16 B—4H30 B 149.5 16
5H1B—5H150 125.5 21
SH16H—~5H31H 426.5 8




NBIRBAEAHERUR D, B R AR E S AA RSNOFERERE. 1983455 AR
AHBRTERXENAKEE[RLTRG, —MKAFHE—BRTHER 2,194 %, H
FEPEFNBX, 1984 EEZEHBBX, BINEBEEEEBESERITETER
Mo HEEBRBHTL BRI R BRBRNE 1 k. HEBEBLELBE, &
e, FTAE BIGIT A T R MR

g B F &

SHAHAUTHEMRE: A Lo 103 BEEN, 1k, FE 48 10%0V-101, 38
{k Chromosorb W, E Sk 20 Z=F+/4y , 48 170°C; B: Perkin-Elmer F17 R (Y,
2KRRXANR 2R XIME 6 ZEADREE, BEMH oG- PRENERERE)-4-8 &
EBEE, 5K Gas-Chrom Q, B 25 &FH/4y, BEFE 120—180°C, 1°C/ 4,
BRIk A Cameca RMN250 R 75 %1 CDCl;, ik TMS,

10- R () RE-1

1,10-32 ZE3(40 52,0.23 BE/R)IE T 48 % SIRBR(FK 36% th8E) 200 ZF b, nk
Z 90°C, RPRIEBR-BEBBEE N, 72 90°C FAEBERIRR 24 /Nito  REUHE AA
MBRER S P, K, T KRB TR, ZBEANEHADESEE, SLakR
Py 10- 1838 RE-1 (414 7)), WK 73%, #b/H 86—90°C/0.05 K RiE, A N2
1.4800, SZHER{E (Patterson %5, 1956); #iH 166—169°C/10 B4 RKA: , 7 54 BF N51.4817,
10-SRB-1(31 %, KR 71%)o #E4 110—111°C/0.35 BEH FAL, 57 4 NZ1.4588, 37
BR1E (Pattison 25,1956); ¥/ 147.5—1499C/9 KT, I §HHE NZ1.4584,

1-AR+—#

—imEE(20 32,0.11 BE/R)EE TR (60 ZF)Hh, m)\tt%ﬂ:z:ﬁﬂmt(wﬁ)o K
W o B HBr K4 8 /e, KRz FAK 2k, B Sk 2, B A %, AT R
BT, ZBENGRAAHEE (30—60C) EER. 5 18 micly, X 62%, 5 49—
50°Co XHK{E (Larsson, 1963) 50.1—50.4°C (E) &,

BRIt IRiI%: 8:0.96—1.41(m, 10H, 5xCH,); 1.52—1.70(m,2H, CH,CH,COOH),
1.74—1.91(m, 2H, CH,CH,Br); 2.3(t, 2H, CH,—COOH); 3.35(t, 2H, CH,Br), 11.7
(s, 1H, COOH),

11-RR+—8

BH-RA—® (26538, 0.1 BE/R) MICEBE(175 BF)ERBRHEMIIEEE 3
70,0.08 BE/R)CRE(50 ZF )i ho FRTBERE, BEER. ASiE (A) Billle R
wHBEmAK SR RGN 50% MEBESBER, THIBE, AMfgahKEk. AL
KRBET R XBEAEHLBOEER, B 17.3 75, 08 69%, 1/ 45—46Co ik
f& (Rosen F1 Hybl, 1972)46°C,

BREIERE,. 6 1.1—1.4(m, 14H, 7xCH,;); 1.5—1.6(m, 2H, CH,CH,Br); 1.7

e 9 .



(s, 1TH, —OH); 1.8 — 1.9(m, 2H, CH,CH,OH); 3.4(t, 2H, CH.Br); 3.6(1, 2H,
CH,0H), ‘

o-BE+—InE=X#MRE

- —E(4.8 7,19 BBEE/R), S EB(5.7 78, 22 BEE/R)ECHE 140 BF i
F 48 /NEYo LB HFE BR =R LB e 4—5 R, B A AEK 8.2 7, LBI$ 84.2%. &
F5 84—86°Co ikE (Horitke %5 ,1980): 85—86°Co -

BRiItiRiE. 5:0.94—1.34(m, 14H, 7xCH,); 1.34— 1.70(m, 4H, 2xCH,); 3.34
(t, Br, 4H, 6Hz, P-CH,, CH,;0); 4.42(s, 1H, OH); 7.44—7.84(m, 15H, 3xC¢H;)o

11-4-7 IR ¥

ERSHETT B 1.6mol /L T REC (11327, 1802 E/R)BEMBI A TK
B(—70°C)A I HR-1(13.4 35, 162 ZEE/R)PIABkM(65 )W, Bedk 2 M,
BB MEEE(116 75, 65 BHEAT)AFEBMBE=BARG BT, AR BABHE,
BEBEBFE—10c,EHEENE 2 /ML, REAEZER 20°C, BHH 4 Nt KNA
SiE (A) B, RMEMAWKK, BRBEEE, RMEACBER =R, CBEREMAK
¥, BRI Ak, AR XA MBE TR EBFRESERCERY(14.8 7)), F(AK A)
83.9% WL H* 77.6% , Hi A 112—116°C/0.05 TR KAE, ITHEE NZ1.4618, His 18°Co

10-SARR-1(27 3,.0.04 BE/R) i Ligkheg, BE8iEm2, 3- —SitrE
(12.6 3,0.15 BE/R) R ¥ 40°CIEE K. MATKBRBEEEES 2,3- S0, #
LYIEE KBS 10-FRBE-2-TNELmE (31 55), ¥ 80%, #4 122—124°C/0.02
BERIRAL,HT SRR N21.4635, %4 CH;OH/HC! XI &G, 6% A RBRES 10-
%ﬁ%ﬁg'l *E_‘ﬁlo

TLER-1(8.2 3,011 BE/R)E F TSk (100 Z2F)h , ZRSK KR P BHEE LR
TEETHREBECKER(.16 BE/R/F,86.2 BF,0.1 BR)ETFIKBHIER. 2/ EE
HBERE —10°C M7 B BN 10~ RS E-2'- P S mRe (26 33,0.072 BE/R)T A
HEMEBE=R(175 BH)BER . BnxkE,EHREAZER, S5k 2 /N, Hail
(A) Blllo RM#MBANKASR, A RER=ER. BECKE BT KHEE(150 EFR”)
L, MALBN B ERBERKE. BaiE (A) Bil. FRNVTRGE, BEXHE, A
X, O RIEBREE BB, FKk. AT KHBRETR. ZBENESR
11-ARBEREE-1(19.5 72) , 4 (A A)83.5% (% 79.2% , #/5 108—110°C/0.05 &

N RE L, ITHE NB1.4642,
BRsItiRiE. 5:0.96(t, 3H, 6Hz, CHa), 1.2—1.6(m, 20H, 10xCH;); 2.0—2.2(m,

4H, 2xCH,-C=); 2.30(3, 1H, OH); 3.5—3.8(m, 2H, CH;0).

G-11-+ X
11— KRR EREE(5.92 32, 25 BEER)E THEFIN MA SRR, ZEESHRBEh

* ARBEARERRE, TR,

« 10 -



HEARREN A ko MEMAF 2 FAntre s, Bk AKRRE, AT KER. Ok
REGERALE, 5% $hiede, AK¥%, BLEKHEBRETH. XBEHEE/I-11-+ Bk
B, PBUE 108—109°C/0.05 B2 R A, 37 1 N21.4590, tx (&g B) = 21.7 %0
REEILIRE. 5 0.92(t, 3H, 6Hz, CH;); 1.1—1.5(m, 20H, 10xCH;); 1.9—2.2(m,
4H, 2xCH,C=); 2.90(s, 1H, OH); 3.6(t, 2H, 6Hz, CH;0); 5.3—5.6(m, 2H, HC =
CH),
H R IR RN 2 IR BRI L (A B)InE 2.

B2 FREEEEEENN-NDBRELNES

{3 B A BB &M . g3 TR
5% Pd[BasO, Lt 4t =/ 949 - 98.6:1.4
5% Pd[BaSO, M ik jp &34 0—3C 1009 98.8:1.2
59 Lindlar MM - s 0—5C 1009 98,9:1.1
P-2Ni 78 0—5C 67% 99,1:0,9

R-11-17 R IB 8

SAL94(0.96 72,0.06 BE/R , S & 50%) FIREHERK, ZRESR T EERE, WA
"HETR(I0 ZF),E75—80C WmBEh, TERSEP TR 40 o8, EXLESHHEN
1, AEZER. MTREZNUIEE (20 2H)o o-BRET—RE=FHREE(8.2 7,
0.016 BE/R) W_HEWR 20 BH) HAERKBERMER NBE, EETHEL /N
W L&Z 0°C, MARIZRSHREE(1.72 53, 0.02 BE/R), 4k B HE, ASIBARNERMS
Ko REEBAVKAK T, ABCEER 3 Ro TEEREBUK FIAKEE, BT K HBRATHR. 15
FlE RS EaMmRY(2.5 7)o SR (% A)90.9%, WK 59.1%, Hir 104°C/0.02 2%
REE, ta (Ki¥B) = 21.7 43, IL (&1 B)X 93.3:6.7,

B IRiE,. 5:0.88(t, 3H, 6Hz, CH;); 1.0—1.7 (m, 20H, 10xCH;); 1.8—2.1(m,
4H, 2xCH,C=); 3.1(s, 1H, OH); 3.6(t, 2H, 6Hz, CH,0), 5.2—5.4(m, 2H, HC =
CH)o

B-11-+ AR B

ERSRET B2 37,0.052 B/R)FRAI Sk (4 BF) MITRIN_FH
H T CEB(20 TR 180°C, BRI 3 EAE LY, REKRBEAE 10C,
¥ 11~ 75 E2(0.65 72 0.0026 BE/R)FI 2 BAMW_HERL - ZERNBESBIMA T LR
BRI , REEBEHFT MM, 7 140°C 485 48 /Nite S A RITRM. RREARHE,
FIVK-WR B R, P T SRR B, BUE TR R 41, 8 e iRk (0,59 70) , 418 (i
A)95 %, W3 89.3% , tx ((AHB) = 23.2 53,

Bi-11-+-7 B8 T B AR

M- 1= ABERE(S.2 32, 0.02 BEAR)MABEsE (16 BA)MBE (13 EF)BES
Wp, EEES e KEAEEA BN RRIRS Y RUKKY R, FIC AR R AR

o 11 »



HERTE, KR TT K BB TR 2B HE R T AR A (6.152), 418 (18 A)99.5%,

W= 99.5% , 5/ 112—116°C/0.04 B4 REE,PT 5T EE NZ1.4500, tp (&ifE B) = 22.1 4,
B IEIRIE. 6:0.90(t, 3H, 6Hz, CH;); 1.2—1.6(m, 18H, 9xCH,;); 1.9—2.3 (m,

4H, 2xCH;—C=), 2.08(s, 3H, CH;CO); 4.0— 4.3(m, 2H, CH,0); 5.3 — 5.6(m, 4H,
2xCH,C=)

R-11- +/\ﬁﬁﬁlﬁﬁ'ﬂ%5‘l H-+XBEREAR, HFERL. ¢ (A B)= 235
Fo ~ .
Wi-11-+XBRE CREERNAKE: SFLERARBENR-11-+XBREZHRE L
AgNO,/SiO; FER 4L, 1G4 11-+ AR Bl , i (B) ABRRA Rk, Bk
M- 11— XER A CRRER (103 235, 0.36 BEE/R)E T LB (50 =) h, IMABRERSE R
BEAEE CZEMEZREREIRAGEA NN, RNERE, RNk AXBRE,
RCEEB, KSR ALK R E TR ZANBBLN-11-+ SBRHE (84.1 EE) U
H 81.9%, K% (B) ABRRKARH K&,

Bi-11-+ AR R

M- 11~ BRI RE (4 32, 16.6. ZEEE/R)M—EH (60 B )BHK —KMA B 5%
MMLBE R (5.4 78,24.9 BN R F (40 BI)BPHH , EBSK F LR (2000)8
#2 R, REAGE (A) Bl MATHREE 200 27,9 H LHK, BER BN
LiRe LHEEHREHEREI LR, XBNEELEARRKK (3.84 ), 4 (A
A)91.8% ,WL 3R 80.5% , 8B 103—106°C/0.07 B RAE, 3T 5B N21.4550,t (i B) =
17 5o ‘ ,

BRg LR, 5:0.94(t, 3H, 6Hz, CH,); 1.2—1.7(m, 18H, 9xCH,); 1.9 — 2.2 (m,
4H, 2xCH,C=); 5.3—~5.5(m, 2H, 2xHC==); 9.9(t, 1H, 2Hz, HC = O),

E-11-1+7 % m e
AR-11-TABRIBE SR, TIEF Lo (138 B) = 18.34

2 *® X R
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SYNTHESIS OF THE DIAMONDBACK MOTH SEX
PHEROMONE——(2Z)-11-HEXADECENAL AND
(Z)-11-HEXADECENYL ACETATE AND IT’S

FIELD ATTRACTIVENESS

Liv Xun KonNg Jie ZHane ZHONGNING

(Institute of Zoology, Academia Sinica)

Ke Lipau

(Inssizute of Atomic Energy, Zhejiang Academy of Agriculture)

YiN CHANGQING

(Instizuze of Vegeswable, Jiangsu, Nanrong)

The sex pheromone components of diamondback moth, (Z)-11-hexadecenal and (Z)-11-he-
xadecenyl acetate as well as synergistic component (Z)-11-hexadecenol were synthesized from 1,
10-decandiol by alkyne route and from 10-undecenoic acid by Wittig reaction. The total yi-
elds of (Z)-11-hexadecenal and (Z)-l1-hexadecenyl acetate, with high (Z) content, around 99%,
were 45.6% and 56.4% by alkyne route and were 17.1% and 21.2% by Witting reaction. Pure
(Z)-11-hexadecenyl acetate was obtained from AgNO;/SiO: chromatography and hydrolysed to
pure (Z)-11-hexadecenol. The later was oxidized to pure (Z)-11-hezadecenal. The field attra-
ctiveness of ternary pure or 99% (Z) components pheromonal lure was very high and was more
effective than -that of black light.
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