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

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

southern Europe and its occurrence is monitored extensively with live virgin 

female traps 
2a 

It has recently been proposed that (7E,92)-7,9-dodecadlen-l-y1 _ 

acetate (1) is a natural sex pheromone emitted by the virgin female, 2,3 and 
MI 

the synthetic compound has been shown to effectively attract male moths in 

the field 2-4 We describe here a practical stereoselective route which can be 

used to preparehon a large scale 

ReactIon of l-butynylmagneslum bromide with acrolein 1~ dlethyl 

ether at -20' gave 1-hepten-4-yn-3-01 (2) The crude alcohol 2 was heated 
mv, n*r 

for 6 hr with trlmethyl orthoacetate In toluene, with proplonic acid as the 
. 

catalyst, 5,6 under condltlons of continuous removal of the methanol-toluene 

azeotrope. Dlstlllation gave (in 50% yield from acroleln) methyl 4-nonen- 

6-ynoate (!a), bp 130" (20 mm) Glc analysis of the product showed it to 

contain an E 2 ratio of ca. 4.1 (cf ref 6) -- - - The pure E isomer can be readily 

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

but such a separation 1s unnecessary at this stage 

420, 
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Reduction of the ester 3a (E:Z isomers in ratlo 4:l) with LlA1H4 in -- 

tetrahydrofuran gave the alcohol%, bp 65O (0.2Omm), which was converted to 

the bromide 3d, bp 52-55 
- 

(0.15n-m) (via the E-toluenesulfonate 2 In 70% 

overall yield from 3a. The bromide zwas then coupled In tetrahydrofuran 

with 3-[(l-ethoxy)-ethoxy]propylllthlum (4)' 
lylr 

using catalytic quantltles (ca - 

0.1 equiv) of dllithlum tetrachlorcuprate t-5", 1 hr),* to give 5a. Acid 
- 

hydrolysis (trichloroacetlc acid In aqueous 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-01 (5b) (98.6% purity by glc analysis) in 50% 
- 

overall yield from 3d. 
&WV+ 

The pure E enyne alcohol 5b was converted to the trimethylsilyl 
- 

ether 2, bp 90-92' (O.l3mm), (Me3SiC1-Et3N In CH2C12). Selective hydrobor- 

atlon of the acetylene group of 5c with an equlmolar amount of bls(3-methyl- 
MM * 

2-butyljborane (O", 2 hr In tetrahydrofuran) followed by protonolysls of the 

vlnylboron IntermedIate with acetic acid (65", 5 hr), 9 and then alkaline 

H202 treatment to remove boron contalnlng lmpurltles, followed by acid hydro- 

lysis of the protecting group (CC13C02H in methanol, 25' 1 hr) gave the 7:,9Z 

dlene 6, bp 85' (O.l6mm), In 70% yield from 5b.l' 
rr*r 

Acetylatlon of Athen gave 

the sex pheromone,.l_, bp 86-86.5' (0.21mn).~~'~~ 

OH 

2 
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3a. R = C02CH3 
IWI 

b; R = CH20H 
M 

c, R = CH20Ts 
m 

d, R = CH2Br 
* 

I 
(111) CC13C02H 

2:; R = CH(CH3)0CH2CH3 

b,R=H 
ti 

c; R = SiMe3 
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The diene alcohol&can be purlfled by crystalllzatlon from pentane at 

-50' but the enyne alcohol 2 crystallizes much more readily. 

Glc analysis was determined at 130° on 4-m x 2-mm (1.d.) glass columns 

packed with 3% PDEAS on 100/120 mesh Chromosorb W-AW-DMCS (cf. ref - 

2b) The pheromone synthesxzed by this route was shown to contain 

97.5% of the 7E,9Z Isomer and 1.8% of the 7C_,9E isomer A sample of - - 

the 7E,9E isomer was prepared using the general procedure of E. Pleglshl 

and T Yoshlda, J Chem Sot., Chem. Comm., 606 (1973). 

Satisfactory nmr, lr and mass spectra, and also elemental analyses, 

were obtained for all new compounds. 


