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We have recently reported that the most potent of the sex pheromones

nroduced by the femsle red bollworm moth, Diparonsis castanea Hmps. is

trang 9,ll-dodecndien~l-yl acetatel, I.
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Pure trans and cig isomers of I were reavired for field teating, both
senapately snd combined in known ratios, Mixed isomers (60:10 trana:eis) were
obiatned in 70% yvield by s Wittis resction between nllyl triphenvlnhosphonium
bromide end 9-oxonon-l-yl acetate2 using butyl 1lithivwm in ether, Enrichment
in ona or other isomer within the range 80:20 to 30:70 trans:cis could be
effected by alterations in solvent nolarity but attempts to obtsin greater
stereoselectivity were unsuccessful, 8Senarstion of the isomers wss extremely
difficult becsuse of the terminal, conjueated wnsaturation. Only partial
resolution was achieved by argentsation chromstorraphr, (25% AgNO15 on silica gel
with hexene:ethyl acetate 98,L:1.6 as eluant), We found that 99+% trans I
could be prepared in high yield by formetion and thermal decomposition of the
sulphone IIE, The Wittig product wae treated with liouid sulphur dioxide
containing a trace of quinol at -20°% for 2 days and the resultant sulphone
separated from unreacted gis I by gradient elution from Florisil with hexane:
ether (95:5 to 0:100), The sulnhone was decomposed stereospecifically to give
trans I elther by flash distillation at 1?006/1mm or by refluxing for 30 min.
in n—octaneh.

Pure c¢is T was isolated in high vield from the Wittig product by
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treatment with excess tetracyanoethylene in tetrahydrofuran at room temperaturé?
followed by chromatogrsphy on Florisil in hexane:ether, 95:5, to remove the
Diels-Alder adduct of the trans isomer. Other less reactive dienophiles

(mnleie anhvdride, v-benzogquinone) gove only poor yields of adduct.

As the isomers of I were not resolved by gle, even using capillary columns,
the following methods were used to_establish isomeric purity, (i) epoxidation
with m-chloroperbenzole acid in benzene at 6°C and gle analysis of the cis and
trans internai‘mono-epoxides on Carbowax 20M (23% on Chromosorb 0)6,'

(ii) reduction of the terminal double bond with dlimide (from NH2NH2/H2°2/
Cusoh)7 in ethanol and glc analysis of the 9-dodecen-1-yl acetate isomers on
tetracyanoethylsted pentaerythritol (9% on Chromosorb W). ‘IR analysis of I
(in 032) could be used to deteet‘small percentrges of trans in predominantly

cis material (trans C=C, 9u7cm'1).but not vice versa., - The IR spectrum of-the

synthetic trans isomer wes identical with that of the natural pheromonel.
However, microscale applicetion of assay methods (i) and (ii) to the natural
pheromone indicated that it contained 15-25%.gi§ isomer, which would not have
been detected by IR analysis, It has recently been suggested that small
proportions of the opposite geometric isomer may occur frequently in insect sex
pheromonesa, but no actual instances of this phenomenon have been reported
previously.
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