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Herein described is a highly efficient, four-step synthesis of a natural 

sex pheromone of the European grape vine moth, mesia hotrana, (7E, 95 )-7,9- 

dodecadien-l-yl acetate (_1).l 
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A total synthesis of the title compound was achieved recently in no less 

than eight steps and in no more than ca. 10% yield from 1-butyne, acrolein and - 
3-bromopropanol,1 the stereoselectivity being ca. 80%. It was evident that the - 
stereoselective conjugated diene synthesis developed recently by us 2 was eminent- 

ly applicable to the synthesis of 1. However, the development of an efficient 

chemoselective procedure based on this diene synthesis, which would not involve 

any protection-deprotection sequence, required the generation of the crucial bor- 

ate intermediate containing an acetoxy group (2_). Virtually no information con- 

cerning this point was available. 

To test such a possibility we therefore treated a mixture consisting of 5 

mmoles each of (E)-1-hexenyldisiamylborane (sia=3-methyl-2-butyl) and n-butyl 

acetate dissolved in THF with 5 mmoles of 1-hexynyllithium in hexane-THF at -78", 

followed by gradual warming to room temperature. GLC analysis of the mixture re- 

vealed the presence of 5 mmoles of n-butyl acetate, indicating that the reaction 

took place selectively between the organoborane and 1-hexynyllithium to form the 

corresponding borate. 
2 

This was confirmed by obtaining (E)-5,7-dodecenyne in 

75% after treatment of the reaction mixture with iodine followed by sodium ace- 

tate. 
3 

Encouraged by these observations we then treated 4-acetoxy-l-butenyl- 

disiamylborane sequentially with 1-hexynyllithium, iodine, and sodium acetate. 

There was obtained in 70% yield (E)-3,5-decenyn-l-y1 acetate which was >99% E 

by GLC. These preliminary results not only demonstrate that, under these condi- 

tions, even reasonably hindered triorganoboranes are much more reactive toward 

alkynyllithiums than the acetoxy group, but also point to a hitherto unexplored, 

potentially general possibility of generating various functionalized organo- 

borates4 and utilizing these reagents in chemoselective syntheses. 
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7-Gctynyl acetate (3), bp 66-67" (0.9 mm), required for the generation of 

the organoborate 2 was prepared in 72% yield in 2 steps from 1-heptyne Via the 

acetylene "zipper" reaction6 of 2-octyn-l-01 with 2.5 equivalents of potassium 

3-aminopropylamide at O', followed by acetylation of the crude worked-up mixture. 

The alkynyl acetate (3) was converted into (E)-7,9-dodecenyn-l-y1 acetate (4_) by 

sequential treatment wiht disiamylborane (1 equiv, O", -3O", 1 hr then O", 1 hr), 

1-butynyllithium (1 equiv, -78 to -5O", l-2 hr), iodine (1 equiv, -78 to O", 

2-3 hr), and sodium acetate (1 equiv, 0 to 25", 0.5 hr), followed by extraction 

(ether), washing (H20), oxidation (30% HIOl and sodium acetate, 30-400), wash- 

ing(H1O, sodium bisulfide, H20) and column chromatography (neutral alumina, ac- 

tivity 4). The yield of 98% pure 4 was 60% (70% by GLC), and the isomeric purity 

of the purified 4 as well as the crude reaction mixture was z. 99% by GLC and 

l3c NMR.7 The spectral data for 4 are as follows: 'H NMR (CDCf,, TMS) 6 1.12 

(t, J = 7 Hz, 3H), 0.8-1.8 (m, 8H), 2.02 (s, 3H), 1.8-2.5 (m, 4H), 4.05 (t, J = 

6 Hz), 5.42 (d, J = 16 Hz, lH), and 6.05 (dt, 2 = 16 and 7 Hz, 1H) ppm; 13C 

NMR (CDClls, TMS) 6 13.05, 14.05, 20.87, 25.88(2H), 28.69, 28.82, 64.46, 78.85, 

89.91, 110.33, 142.73, and 170.85 ppm; ir (neat) 2210(w), 1735(s), 1235(s), 

955(m) cm--l. 

The conversion of 4 into the target diene 1 was carried out as reported 

previously 1,3 by the hydroboration of 4 with 1 equivalent of disiamylborane, 

followed by protonolysis with acetic acid (50°, 6 hr), evaporation at reduced 

pressure, oxidation with 30% H.0. and sodium acetate. "C NMR examination of 

the crude reaction mixture indicated that the isomeric purity of the dienic 

product was 2 98%.8 After column chromatography (neutral alumina, activity 4), 

pure 1, ) 98% isomeric purity, was obtained in 93% yield, 'H NMR (CDCf., TMS) 

6 0.99 (t, J = 7 Hz, 3H), 1.1-1.9 (m, 8H), 2.03 (s, 3H), 1.9-2.5 (m, 4H), 4.07 

(t, J = 6 Hz, 2H), and 5.05-6.65 (m, 4H) ppm; "C NMR (CDCf,, TMS) 6 14.33, 

21.04, 25.85, 28.63, 28.86, 29.31, 32.80, 64.55, 125.77, 128.08, 131.68, 134.29, 

and 171.04 ppm; ir (neat) 1740(s), 1235(s), 990(s), 950(m) cm-l. The GLC and 

spectral behaviors of the product were indistinguishable from those of an 

authentic sample. 1 The overall yield based on 1-butyne and l-heptyne is ca. - 
40%. 
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