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? Biuton Irdrror Say is it cosmopolitan parasitoid wasp 
! ht hunts phycitid moth larvae as its hosa." Females 
t%alg~e the host larvae?." not only to lay eggs on them 

. i h raising their olrspring. but also to feed on larval 
'molymph to cnnble their owlioler to mature.'" When 
kkm~lr wasplocatesa host larva (Coriro ruurullo Walker 

+ 8 this study), she examines the larva with antenna1 
iipping. and then bends her abdomen to sting the lhost for 
'mthnia. We now report the isolation and identification 
!i the  kairomoneis) responsible for eliciting this sequence 
i;4rharacteristic behavior from the frass of host larvae. 
5 Tho hexane extract of the frass indicated kairomone 
isnity. dispbying the stinging behavior w-n. 
j h n  8 piece of filter paper (5mm x 5 mm) impregnated 
:~:h the extract was introduced to  each of 10 glass petri 
!'* USmm id x IOmm. Mini-p). a mated and aarved 
j =leaf3 days old being kept in each. Ry moniloring the 
jmomone a~tivity by ' the  sequetial host location and 
? rorninal bending behavior, the kairomone was isolated 

-;n 72kg of frass. 
i Ihc hexane extract (342g) of the Crass (7.2 kg) from the 
84aond moth Codm ccouislla. after evaooratine of the - 
'imt. was chromatographed 3 times on h SiO. column 
i"lal )kg, 55cm x 8 c m  i.d.). and the column was eluted 
!.ti S I  each of following solvents: hexane. 10"/. and 507, 
I.3 in hexane. ether and methanol. The activity was 
Iuldin theether and methsnol fractions, from which an 
jdxand non-urea-includible fraction (3.7g) was col-- 
!?d.This fraction, after purifying through a Sephadex 
!3.?Ucolumn (35g. 50% CHCI, in MeOH), y v -  
,~d with diazomethane. The resulting methylated kairo- 
;.% (M-kairomane) was purified by an SiO, column 
ilI,24cmn 1.4cm i.d.1. The M-kairomone fraction was 
j;mt-~his fraction was again 
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chromatogrphed by an SiO, column to give pure M- 
kairomone (254mg; one peak by GLC on 5% OV-I. t, 
327min).  Thecompound indicated activity a t  2 x  10-'Icg 
ancr hydrolysis, while the crude hexane extract was active 
at 21 IO-',,g (Table I). Therefore some other inactive 
fractions by themselves might have synergized or en- 
hanced the activity. 

'H-NMR spectrum (IOOMHz) of M-kaiiomone dis- 
played the following chemical shifts: 6 0.9 (1). 1.3 (br. s). 
2.1 (m), 2.3 (m). 3.5 (m), 3:8 i s )  and 5.5 (m), indicative of 
mcthyl hydroxy alkenoate. Thepresence ofester (1735 and 
1070cm-I) and of hydroxy groupis) (3400cm-I). and 
non-presence of an E geometry of the dbuble bond-(co. 
970cm-')  were also supported by IR.  No information 
about the M' ion was obtained by GC/MS of M- 
kairomone, apart from !he bllawing fragment ions: m/; 

280. 185 and 156. The acetylated M-kairomone (MA- 
kairomone) was then subjected to GC!MS (Fig. I). to  give 
characteristic fragment ions at ,n/r 381 and 352, both of 
which corresponded lo M'-31 and M'-60. respec- 
tively. As a result. the M + ion wasconcluded to  be ,n/r412 
(not detectable). suggestive of methyl diacetoxy-substitut- 
ed actadecenoate. 

High-resolution 'H-NMR (500MHz) of the MA- 
kairomone (Fig. 2) gave two acetoxy methyls at 6 2.08 and 
2.06. and two kinds of -CH,- (adjacent to COOMe and 
inbetween CH-OAc and C = C )  at 6 2.3. Almost the same 
chemical shifts (6 2.08 and 2.06) o r  two ;!cetyls and their 
relatively lower shift suggested a 1.2-diacetoxy structure 
(or heforc acetylation. 1.2-dihydroxy moiety). The double 
bond configuration was assigned as cis, based on the 
coupling constant (10.8 Hz) of the vinyl protons. 

Since the M-kairomone gave 3-nonenal and methyl 8- 
formyloctanoate by oxidative glycol fission. two hydroxy 
groups were substituted at the 9th and 10th carbon of 
methyl octadecenqate, and the double bond was present 
inbetween the 12th and 13thcarbon.Thedimethyldisulfide 
adduct o r  MA-kairomone gave the molecular ion at n ~ / :  
506. i n d  characteristicions a t  m/: 475 (M* -31). 315 and 
131, which also supported the structure unambiguously 
(Fiz. I). 

Dihydroxylalion of linoleic acid with performic acid led 
to  a diastereomer (S.R and R,S). while permanganate led 
to  the other (S.S and R.R). Vinyl protons of the former 
appearedat65.482and5.292(10.8Hz,d,7.3Hz.t. 1.8Hz. 

Table I. Ml~lMum A ~ o u s n  OF COMPOUSDS 
R l i ~ u t ~ r ~  m DEVELOP KA~ROMONI! ACTIVITY 

Crude hexane extract 2 x  10-'18g 
Natural kairomone 2 x  l0"pg 
Preparative kairomone 

(S.S and R,R) 2 x  101j rg  
Preparative kairomone 

(S.R and R.S) 2 x  
Linaleic acid > 2 x 1 0  ag 



Fig. I. Mars Spectra of the Kairornone Dciivativcs. 

A. methyl ncetyl kairornone: B. DMDS adduct of methyl ncctyl kairornonc. 

Fig. 2. High-resolution NMR Spectrum ol' Mclhyl Acetyl Kairornone. f 
i 
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nd of the latter at 5.493 and 5.289. Natural MA- 
mone contained all the sets or  vinyl protons (Fig. 2). 

vlggestive of a mixture of both diastereomers. although 
natural M-kairomone indicated optical activity at 
I@ + 2 0 9  (c=4, in MeOH). 

From the results, the structure of the kairomone was 
roncluded to be 9.10-dihydroxy-~i.~-l2-0ctadecenoic acid 
rithlour possible rtereoisomers. Thiscompound is known 
s t  plant growth regulator?' but has not previously been 
nported lrom the animal kingdom. 

6 Although bath diastereorners aner hydrolysis indicated 
itK same kairomone activity at 2 r  10 - ' ~g .  the activity 

:! reone-tenth that of the isolated kairomone. indicating 
me aereochemical requirements for developing the : xlivity. Further studies on the stcreoche!nistry af the 

i lairomone and of the co-Factors synergizing with 'the 
I biromone will be discussed elsewhere. 
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