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BESRSEEY - BERBEFARRZE (OF > R)-9, 12-+ AR R (R)-9-+
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BRERE o
o HE R AE
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AR FTE 2 8% « B (Formamide
Yy FkAt(Pentana){®3EE Aldrich A8 H &
0 1,4-— 5 FE(Dioxane) & E. Merck
AFHS  BiEESF (Potassium carbonate)
R B AN T G o (R)-3-IKH-1-R =3
B ((E-3-Pentenyl) triphenylphosphonium
bromide) » 9- 7.k A £ f¥(9-acetoxy-1-nonal
) 9-RFEke R = ((9-hydroxynonyl)
-~triphenylphosphonuim bromide] ##{%H
CaRK e

SEAREY TR Z&E ¢ RN
5 (Infrared Spectrophotometer » ffijf IR)
BB B A JASCO A-302 » LRk iR B
(Nuclear Magnetic Resonance Spectrome-
ter » f§F5 'H NMR) £ RA JEOL JNM-
FX 60 » 2% (Mass Spectrometer » fijf
MS) #ZHf%®E Hewlett Packard 2 BHyEAE
B/ B2k ( Gas Chromatograph/Mass
Spectrometer) HP-5890 A #1 HP-59870 B
MSD - SiHE¥Hi% (Gas Chromatograph)
£ %6 Hewlett Packard HP-5890 » 5 Hi%%
£ Flame lonization Detector ; FBEEHR
f5: (A) £ 18mx2mm Z 15% OV-275
on 80/100 mesh Chromosorb W (B) §
30m x 0.53mm Z Methyl silicon fused
silica capillary column HP-1.
ZR: (I8~ R)-9,12-+mEEEZ i

¥ 8.22g (0.02 mole) = (BR)-3-IKHS
S-S (E—2Z23)) 0 4.01 g (0.02
mole) Z 9-ZEE LMD ([H—<z4))» 3.30
g (0.024 mole) Z B » 1 257 FPERAL
B 20 %57t 1,4- 5N » B—MAM A
BT B ES o REREHE » InsE
95°C WHERE 4 /NBF o MpEIEE » SR BN
BRI 5 RTIME B TR o (R R A
R EER  ABRTTHZ RIS RIA LR
» MR FEY Triphenylphosphine oxide
AT H 3 o SRR LRI » Pz i

EVICREE L 2N » WM 2.74g (54%
FER) » HIBELE 115-120 °C/0.08 mmHg (
Wk F 5 110-112 °C/0.04 mmHg ) o B
HEQYBEEME (FhRRB ZRZNE/E
D =1:20) B8 (Z,E)-9,12-TDDA » &
EREDRERFTTEET (A) W8 2H
Y 0 JER Bt = ¥R (Retention
time) £ 4.94 min (83%) KA RHHH
5.28min (17%) °
(V@ )-9-+ I G By 2 B

¥ 16.5g (0.034 mole) & 9-TRELIAL
=3 (A—2z(6)) % 2.93 g (0.034
moale) Zkit (FE—=Z(6))+ 5.70 g (0.041
mole) ZiEsH > 1ml ZREER 33ml Z
1.4- — PRI E—bn A BEE N » HER Bl
B 7 2.30 g 2 El (2)-9-TDOL (
3295 FER) S 125-127°C/1.2 mmHg
(3Bt £ 89-95 °C/0.06 mmHg!®) o
IS I R AR RS R

wEFERRE Sigma AFERZ (Z,
E)-9,12-TDDA R BT &Mz (2)-9-TDOL
— AR TR S 0 BRI (Z,E)
-9,12-TDDA : (2)-9-TDOL=10:1» &35t
550 pg » SRR WIBGATFY » FRIELHPE
ZF] B R R TB i AL A R A o FHAR
R ZE R TR 9 B L PR EAT © 1%
SEHRE R A AR 30 AFwE > FiE
mAnREER 10 AR G L & F 2R B fk B
iR ESEDL (n-Hexane) BOEMZER
S Ze i MR 3~d4 TEHL ° A
G s i 3~4 B 2258557 5 il 2 SRR R kI
» 3 LN 1 B P B R 2R AL L » SBAE Lok
FEC B A E S o

ERAH®

ZEe (E ~ ®)-9,12-+mEE R UR)-9-+ M|
REEZ AR

B 4 i (Z,E)-9,12-TDDA FL H
Sigma A FEBZAES » %M R, NMR,
MS Z¥ e EsE2ME o 3¢ IR (film):
3010, 2930, 2860, 1745 (—C=0), 1450,
1435, 1365, 1240, 1035, 965 (=C—H trans
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), 725 cm™! (=C-H cis) o 3 H NMR
(CDCI;) & 0.8—1.8 (aliph. H) »1.96 (s,
3H, CH,CO), 3.97 (t, 2H, J=6 Hz, -OCH:
Y+ 5.30 (m, br., 4 Olef. H) - £ 15%
AgNO, #fi{b#ItEa m/e: 252.3(19.5)
192.3 (5.9) » 135.2 (12.7) » 121.2 (17.5) »
110.2 (16.5) » 107.2 (15.4) » 96.2 (23.4) »
95.2(30.3) » 94.2(30.3) » 93.2(26.5) » 82.2
(46.4) » 81.2(100) » 80.2(35.2) » 79.2 (74)
» 77.2 (23.8) 0 69.2 (17.3) » 68.2 (72.8) »
67.2(61.6) » 55.2(37.3) o LEMFHT =M
BRpIZE (A) SHEERS 4.94miny £ (B)
S EEEE 13.27 min o

BN (2)-9-TDOL » 3t IR(film):
3370(-OH) » 2925 » 2860 » 1742 » 1740 » 1242
s 1050 » 965 » 720 cm™! o 'H NMR (CDCly)
§ 1.06-1.73 (br, 22H) » 2.03 (H, -OH) »
3.60 (t, 2H, J=6 Hz, CH:-0-)» 5.33 (t,
2H, J=5Hz, -CH=CH-) o F{3% m/e: 2124
(0.2) s 194.3(4.2) » 110.2(11.6) » 109.2
(13.2) » 96.2(33.9) » 95.2(31.6) » 83.2(15.2)
» 82,2(55) » 81.2(52.8) » 69.2(34.6) » 68.2
(37.6) » 67.2(60.4) » 55.2(100) o HEMF
Ve mEEmE (A) SETS 4.98 min»
7 (B) H#%ERA 12.61 mino

B4 Jacobson ef al.t® » Su ef al.1 F]
Bestmann ef al.®» HELUARPITERES
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B (Z,E)-9,12-TDDA » Wi—EFERAYERK
L =AM F R EH ¥ o Bestmann ef
al'® [k Wittig HEREt{eas
M FIA (R)-3-IXE-1-\=ZEE (E—
ZI3)) M 9-ZEETH (E—=z4)) WmEd
R8s (Intermediates) » 53 55 W& BHF 4
Hexamethyl phosphoric trimide & » Z(#%
EEbshPE— 37548 (Dimethyl sulfoxide
» fii% DMSO) @bt TRE (H—a)
A& (Z,E)-9,12-TDDA o Rt R T
Bz &R E gy o BRENEE  BAKR
AHRPERTHE  ALRNE > BURMFERENE -
AR B REE A B M A fRER (
PhaseVtransfer catalyst)™® » I LITEEE SRR
1.4-Z“HEERASS R R ETR (FH—
b) o HEREHEEMMEREE » BRWTEK
(Z,E)-9,12-TDDA » JLEERE 542 » AEaft
Bestmann et al.® Pzl Wittig 5
W (FER 40%) ; ERFIAHERENRE ([
—2(5)) Mkt (E—z6)) ks Ea
Rl TETRE » A RESHER (2)-
9-TDOL » HERR 32% (H—c) $EE
AEASREFR LSS RS TERE
AR BAERFERTSERER o
HREFESRERERZEAHR
ARG R AT RS RERZ
B 5 BB i F MR B ERIIR— - &

Fo— TS R T RS R R A 2 S R
Table 1. Number of Spodoptera exigna males captured in traps_baited with synthetic
sex pheromone and virgin female in scallion field at Ta-an

No. of males captured on indicated date® Total

ave.

Treatment '86, Dec. '87, Jan. ' Feb. per
30 6 g 12 15 19 22 26 3 7 10 17 25 trap

AP 193 187 77 106 39 102, 48 42 104 44 61 201 161 341

B 157 140 40 52 27 38 16 14 91 68 76 183 215 279

cw» _— - 0 8 1 0 3 0 1 1 1 — — —

1) A=500 g (Z,E)-9,12-TDDA +50 g (Z)-9-TDOL. Both components were synthesized.
2) B=500 ug (Z,E)-9,12-TDDA, purchased {rom Sigma Company +50 ng (Z)-9-TDOL,

synthesized.

3) C=0One-female-baited trap was used as control during Jan. 6 to Feb. 10, 1987.
4) Values were total numbers collected in 4 traps.
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0
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(b) © Il ﬁ
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0
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Fig. 1. Synthetic schemes of the sex pheromone of Spodoptera extgua. (a): method
reported by Bestmann ef al.®, (b) and (¢): methods used in this study.
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FET MERAEMRES (EEZHTIMAA) REXEBREEB FLAR
Table 2. Number of Spodoptera exigna males captured in traps baited with synthetic

sex pheromone exposed in the field for 3 months and virgin females in
scallion field at Ta-an

No. of males captured on indicated date®

Total ave.
Treatment '87, Apr. per trap
4 8 11 15 18 22 25
AV 11 13 17 4 0 3 0 16
B2 13 30 13 1 2 4 1 16
c® 12 4 21 0 5 13 13 17

1) A=500 ug (Z,E)-9,12-TDDA 450 pg (Z)-9-TDOL. Both components were synthesized.

2) B=500 pg (Z,E)-9,12-TDDA, purchased from Sigma Company + 50 ug (Z)-9-TDOL,
synthesized.

3) C=Two-female-baited trap was used as control throughout test.

4) Values were total number collected in 4 traps for B and C treatments, and 3 traps
for A treatment.
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ABSTRACT

Yen, Y. P, Hwang, J. S, Hung, C. C,, Chen, H.C., and Lai, J. S. 1988.
Synthesis and field evaluation of sex pheromone of beet armyworm
(S podoptera exigua Hubner). Plant Prot. Bull. 30:303—309.

Beet armyworm (Spodoptera exigua Hiibner) is a serious insect pest in
Taiwan. The two main components of its sex pheromone have been identified
to be (Z,E)-9,12-tetradecadien-1-yl acetate [(Z,E)-9,12-TDDA] and (Z)-9-
tetradecenol ((Z)-9-TDOL). This paper reports a new method to synthesize
these two compounds, which is simpler and more efficient than the conventional
Wittig method. A total of 550 ug of the synthesized products, (Z,E)-9,12-
TDDA and (Z)-9-TDOL, in 10 : 1 ratio, injected into a PE microtube, was
tested in the field for its trapping effectiveness for male moths. The results
showed that this combination of the synthesized components was equally
effective as the combination of (Z,E)-9,12-TDDA purchased from Sigma
Company and the synthesized (Z)-9-TDOL, and its effectiveness could persist
up to two months in the field.

(Key words: Spodoptera exigua, sex pheromone, synthesis, field evaluation)



