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The European grape vine moth, Lobesia botrana (Scniff) (Lepidoptera

Tortricidae, sub-family Olethreutinae) 1s a major pest of vineyards in

southern Europe and its occurrence 1is monitored extensively with live virgin
Za

female traps It has recently been proposed that (7E,92)-7,9-dodecadien-1-yl

2,3

acetate (1) 1s a natural sex pheromone emitted by the virgin female, and
AN

the synthetic compound has been shown to effectively attract male moths 1in
the field 2-4 We describe here a practical stereoselective route which can be
used to prepareda on a large scale
0]
o/u\
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A

Reaction of l-butynylmagnesium bromide with acrolein ir diethyl
ether at -20° gave l-hepten-4-yn-3-ol &il The crude alcohol‘zmwas beated
for 6 hr with trimethyl orthoacetate 1n toluene, with propionic acid as the
catalyst,5’6 under conditions of continuous removal of the methanol-toluene
azeotrope. Daistillation gave (in 50% yield from acrolein) methyl 4-nonen-
6-ynoate (3&), bp 130° (20 mm) Glc analysis of the product showed i1t to
contain an E 7 ratio of ca. 4.1 (¢cf ref 6) The pure E 1isomer can be readily

obtained by distillation of the isomer mixture on a spinning-band column,

but such a separation 1s unnecessary at this stage
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Reduction of the ester 3a (E:%Z isomers in ratio 4:1) with L:LAlH4 in
~rn T T
tetrahydrofuran gave the alcohol 22} bp 65° (0.20mm), which was converted to
the bromide 3d, bp 52-55° (0.15mm) (via the p-toluenesulfonate 3c) in 70%
AN _— P o aasl
overall yield from 33: The bromide 3§~W35 then coupled in tetrahydrofuran
with 3-[ (l-ethoxy)-ethoxylpropyllithium (4)7 using catalytic guantities (ca
Vel
0.1 equiv) of dilaithium tetrachlorcuprate (-5°, 1 hr),8 to gaive 5a. Acid
N
hydrolysis (triechloroacetic acid in agueous tetrahydrofuran, 60° for 1 hr)

then gave the crude alcohol which was crystallized from pentane at -35° to

give (E)-7-dodecen-9-yn~l-ol gay (98.6% purity by glc analysis) in 50%
overall yield from 3d.
fasaa)
The pure E enyne alcohol 5b was converted to the traimethylsilyl
- faaaad

ether 3&, bp 90-92° (0.13mm), (Me351Cl—Et N 1in CH2012). Selective hydrobor-

3

ation of the acetylene group of 5c with an equimolar amount of bis(3-methyl-
M

2-butyl)borane (0°, 2 hr in tetrahydrofuran) followed by protonolysis of the

vinylboron intermediate with acetic acid (65°, 5 hr),9 and then alkaline

HZOZ treatment to remove boron containing impurities, followed by acid hydro-

lysis of the protecting group (CC13C02H in methanol, 25° 1 hr) gave the 7E,9Z
diene 6, bp 85° (0.16mm), in 70% yield from Sb.lo Acetylation of 6 then gave
~w AN ~"
the sex pheromone 1, bp 86-~86.5° (O.me).ll’12
~
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N
CH,C (OCH,,) N
3 3’3 S + X =
2, ? \\\45’\\//~\\R Ne—N
CH3CH2C02H
za, R = C02CH3
b; R = CH20H
M
c, R = CHZOTs
AN
d, R = CH,Br
~ 2
Ll/\/\o)\o/\
4
Vaaad
L12CuC14
(l)<)_g\BH
OR < > X\ OH
AN N
4
I/ (11) CH,CO,H
(111) CC1,CO,H
2&; R = CH(CH3)OCH2CH3 /éw
b, R =H l Aczo—Pyrldlne
M
c; R = SlMe3 1
m Ava
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