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Abstract-The pine sawfly pheromones. e~fh~o-3.7.dimethylpentadecan-2-0~ acetate and propionate. as well as the 
threo- and other analogues have been prepared by a stereospecific route for structure-activity tests. 

Simple esters of erythro - 3,7 - dimethyIpentadecan - 2 - (under non-epimerising conditions) of a ring with 
01 (la; C-7 stereostructure not reported) have been substituents in a cis (or tram) arrangement. The method 
shown’ to be components of the sex attractant of several used here is based on the well-known stereospecificity of 
species of pine sawflies (e.g. Neodiption serfifer: the Baeyer-Villiger reaction.6 Opening of a “Baeyer- 
~y~enopferu: ~~~rjonidue). The pheromone appears to Villiger lactone” (from a cycle-hexanone) with a suitable 
be stored in the insect as the alcohol (la) and esterified nucleophile should give a compound with a CO group in 
prior to use.’ Different species of the family Diprionidae the position where the C-7 Me group will be placed in the 
apparently use different esters (e.g. acetate and pro- final product and should make possible preparation of 
pionate) of la as one means of obtaining a species- compounds with different substituents in the “C-7” posi- 
specific pheromone; ’ in some species the pheromone tion and of nut-compounds which lack substituents here. 
may be an optical isomer of la.’ 

OH 

A suitable starting material for the synthesis is the 
commercially available’ diastereomeric mixture of 
dimethylcyclohexanols (2). This can be separated by 
distillation into two fractions containing the two cis- 
dimethyl (Za) and the two r~ans~imethyl alcohols (2b) 
respectively. Jones oxidation gave the corresponding 
ketone (3a or 3b)8 without any epimerisation (GLC). 
Baeyer-Villiger oxidation of the ketone 3 gave the 
lactone (4a or 4b). The 13C NMR spectrum of 4n showed 
no signals attributable to 4b (and vice versa) which 
means that the lactone-forming step also goes without 
epimerisation of the starting ketone. Only very weak 
signals from other material (unidentified) were detected 
in the 13C NMR spectra which means furthermore that 
the Baeyer-Villiger reaction is almost totally regios- 
pecific. The protons at C-6 in 4a and 4b give rise respec- 
tively to a sharp quartet and to a broad pentet (S 4.61 and 
4.25 ppm). In the most stable conformation(s) of 4a (in- 
spection of ~eiding-models), the angle between the 
protons on C-5 and C-6 was close to 90”. According to 
the Karplus equation this should mean a coupling 
constant close to OHz. This corroborates the cis- 
dimethyl assignment in 4a. 

la 

Biologically active diastereomeric mixtures of the 
isomers of 1 have been prepared by non-stereospecific 
routes during the structural elucidation’ and later by 
others.2 A stereospecific synthesis of la was described in 
a preliminary report on the present project.3 

Pine sawflies cause severe damage, at regular inter- 
vals, to Swedish pine forests; the pheromones of these 
insects have been under study in Sweden for some time.4 
Since the structure of a major sawfly pheromone is now 
known’ this offered a possibility of investigating’ recep- 
tor specificity towards different isomers and analogues. 
As part of this work, I now report the preparation of a 
series of compounds (Scheme 1) for testing. Biological 
evaluation is in progress and will be reported elsewhere. 

There are four obvious positions (or combinations of 
these) in the molecule which may be important for 
receptor specificity: the acid moiety of the ester group 
and the three asymmetric C atoms 2,3 and 7. Since 
variation of the ester function seems to be used by the 
insects for species specificity, the most interesting (and 
indeed the easiest) part of the molecule to manipulate is 
that close to the ester group, i.e. the C-2/C-3 stereos- 
tructure. 

An erythro (or three) alcohol system of the present 
type should be most easily formed by fragmentation 

tPart I, see Ref. 3. 
tpresented at the Euchem Conference; Structure, Synthesis 

and Biosynthesis of Mono- and Sesqaiterpenoids. Varenna, Italy 
(25-31 Aug. 1977). 

Reaction of the lactone 4 with one equivalent of octyl- 
lithium at low temperature gave the keto-alcohol (5a or 
5b). At room temperature, the main product is the dial 
(and unreacted lactone 4) formed by reaction of the 
lithium alcoholate of 5 with a second molecule of octyl- 
lithium. Presumably, at low temperature the hemiacetal 
salt formed initially is sufficiently stable that ring-opening 
and subsequent reaction with octyllithium is minimised. 

Reaction of the keto-alcohol 5 with methylene- 
triphenylphosphorane gave the corresponding olefinic 
alcohol (6a or 6b). Standard Wittig conditions gave 
only 24% yield (after column chromatography). How- 
ever, adding one molar equivalent of hexamethyl- 
phosphoric triamide (HMPT} per molar equivalent of Li 
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