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Conjugated polyolefinic fragments am found in a wide variety of intere&ng and important 
organic compounds. Several examples of natural products include: the polyene maaolide& (over 
uw) members reported to date) which dispiay potent antiviral activity and have been succesMly 
employed in anutungal theraw, camtenoids*b that act as pigments in nature; leukotrienes~ which 
areknowntomediateimmediateh ypemetktivity reactions and inflammation. Uses of such systems 
as energy transfer reagents in photochemical reactions have also been reported2d. In light of these 
and other examples, the efficient assembly of conjugakd polyokfinic chains is desireable. In our 
continuing studies in the area of polyene synthesis, we wish to report now our discovery of a 
stemoselective method for the formation of conjugatnd tratis-trienee via a low-valent titanium 
induced reductive elimination of l&dibenzoate-2,4dienes. 

Walborsk~ was the first to report that 1,3dienes could be prepared by the low-valent titanium 
reductive eon of 2-ene-l&diols and we have since applied this method to the synthesk of 
several natural products and analogue&. Following these results, we began a study of the fotmation 
of trienes5 by the same type of elimination starting from l,&diol-2,4dknes. 

The diene-diol system 3a was prepared (Scheme I) via stepwise condensation of diecetylened 
with the akiehyde 1 derived from (+1(R). methyl lactate, followed by stereospecific cis reduction of 
the diyne using an activated zinc+opper couple? The compound 3a, with a pure cis-cis geometry in 
the dienic moiety (coupling constants of 11.6 Hz were measumd for the vinylic protons), was 
isolated as a mixture of 3 dkstemomers which could easily be separated by column chromatography 
(A, least polar isomer; B minor isomer; C major and most polar isomer). 

Ti(ol reductive elimination was then applied; under the usual condition&a, to each 
diitereomer of compound 3a. In sharp contrast with our previous studies on vitamin A analogues, 
yields were very low and curiously only the more polar and major dias&momer C gave the all-trans 
triene Ig. The other diastereomers (A,B) yielded only a geometric mixtum of triene isomers (Table I). 

During our studies of diene fotmation via tRanium mductive eliion of 2-ene-l$-diols, it 
hadbeenobsenred*OthatpKUectianofthe~~shadinsomecasesinfluencedthe~~ 
outceme as well improved the yield. This approach was applied to the 1,6diol-2,khene system and 
thus we prepared compounds 3b-3f. The results listed in Table I show that the stemoselectivity of 
thereactionwasdramaticarltyimprovedbyproteQingkwhOHgroups(3c,3d,3flandinthecase!of 
the dibenzoate 3f we observed only the exclusive formation, in almost quantitative yield@, of the 
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all-trans triene I regardless of the starting diastereomer. A side product III, resulting from a vicinal 
diol elimination, was observed in cases where a free OH group was present12. 

Table II reports another example confirming the pnxeeding results. The dienedio14 was made 
in a similar way from aldehyde 1, diacetylene and butanal, followed by reduction of the triple bonds 
with Zn-Cu. The two major diastereomers (A more polar, B less polar) were separated and subjected 
to TiIol studies (Table II). The two diastemomers A and B of compounds 4a and 4b showed different 
behavior upon exposure to the Ti(0) reaction: only the more polar isomer B gave the all-trans trienel3 
in a moderate yield, wkeas both dibenzoate diastereomers 4c gave only the all-trans triene in high 
yield regardless of the diol configuration. 

Table II. Low vaIalt litanium ruhlclive dimin&n d4. 

OTBS 0 pz 
l-i(O) 

ZT + lriene 

06 4 
isomers 

iv,dill.UUl V 

Hence, low-valent titanium reductive elimination of 1 ~olte24-dienes, readily 
obt&ed in 2 steps tnom the corresponding l,Gdiol-2&diync, is a highly stereoselective and a high 
~~raa&ionallowingthcsynthesisof~all-trarwtrienw~p~nofthisnethodinthe 
total synthesis of 6(E), S(S), 12(R) leukotriene Ba is reported in the foIlowing communication. 

Aanowladgmmts : We thank CNRS for providing an assaMe reseaxh position to Guy B. Stone 
and for fkanckd support as welf as NATO for a travel grant (Y 517f87). 
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The dibenzoate (3f,4c}, in dry THF (0.09 M) was added to a suspension Of Ti(o) [4r6 equiv, 0.2 M 
in THF} at 65 "C under Argon for 0.5 - 211. ~ reaction can be appl/ed to the mixture of 
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