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The recognition that B-functionalized organosilanes can eliminate to give Carban- 
1,2 

car~doublebondfornmthebasisof analkenesynthesiswhichhasbeenreportedby~ 

ard others3t4. It involves the axi&nsation of carbonyl canpounds with ci-silyl carbanions. 

Her, when the alksnes to be synthesized can display geceratric isomerism, the alkenes 

obtainedbythisreactionhaveoftenbeenfo~~beamixtureof~andZisomersinnearly 

equalpropor&ms. 2,4,5 Wewishtoprqxxe a general solutionto thepxoblemof stereu- 

selectivity in alkene sy&hesiswhichhas thevirtueof being applicable to the preparation 

of di- and tri-substituted allcenes. Wehave alsodenrmstrated theutilityofourappxoach 

inanewsynihesisof t&z sexphexsrmeofGypsyMth (diqarlure).2 

Ths overall transformations can be illustrated by S&E& 1. Reaction of aldehy&s (1) 

with or-trimethylsilylvinyl lithim (2) at -7PC afforded thE! al&ls 3 in gccd yields.1 

The sterefxelective conversionofthe alcoh3ls~intopredaninantly the 2 -isanerofthe 

allylic cMorides $ has been reported by us. 
1 Reactionwi~orgatxqqer lithiumreagents 

at mm~ teaperature7 gave cleanly ths vinylsilanesz in '~80% yields with ths same stereo- 

chemical purity as the precursor chlorides (usually %85-90% 21). Ths vinyisilanes 1 can 

be pro~ilylated with acid ti give the E_alkenes stereospecifically in nearly 

quantitative yields.* 

Tki scmeric vinylsitis Hcan also be prepared. Acetylationofthealcr&lols~gave 

ina straightforwardmanner the acetatesz. Reactionof~withorgano-copper reagentscan 

give stereoselectively the vinylsilanesi (>85% E).7 Thereactionis extremaly sensitive 

t0 the size afthealkylgroupR, the tenperatureof th? reaction aswll as the choice of 

copperreagent. When ths alkylg.roupRisiso-propylor cycloh~l, reactionof the 

acetates~withorgatxxqqz lithim reagents at -78O gaw the vinylsilanesJ in good 

uk3si 
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Scheme 1. 
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yields with high s terecselectivity. The sam reactions, ifcarriedoutatrocm~ature, 

gave mixture of pxducts including those of direct substitution of the acetate group by R'. 

When the alkyl group is n-ClOH21, the reactionof~with organmqqar lithimreagents, 

even at -1OOO , gave both isaners of vinylsilaues2 and &with low stereoselectivity. It 

isobvious~reforethatthes~stryofthep~~isgoverned~~ssteric 

interaction of the R group and the trimathylsilyl group. We are able to iqxove the 

sbzeeselectivity of the reaction by using a less reactive organcco pperreagent-mganc- 

ccpperaqtiesiumcmqmmds. Thus, treating of 2 (R = n-CIOH21) with "(n-BT)2C&gBr"g at 

-78' gave predaninantly the +mker of 5 (R = n-C10H21) in 80% yield. !&a vinylsilanes 

scan be protxdesilylated stermspe cifically to the corresponding Z-alkems. 
8 

It is interestingtonote that the sterecchmicalout~ of the sa.gueumJ+~+~-alkene 

is cpposite to that expected frm tha reaction of allylic acetate with orgauompps rlithium 

reagentwhichnormlly gives the@lkeue. 7 This illustrates the useful role of the silyl 

group in controlling the stereocbemistryofareacticn. 

Wehadpreviouslyreportedanon-stereoselecti~ synthesisofthe sexphercmmeof 

gypsymth (disparlure).2 Withthepresentapproachoutlined in schetm 2,~ havenow 

achieved a stereoselective synthesis of disparlure @:E = 87:13) in 65% overall yield 

calc!ulatedftrmthestartingundecanal. In terms of yield, isaneric purity as ml1 as 

sinplicity of cperaticns, the present synthesis appears tc be superior to the Wittig 

reaction.10 

schema2 OAt 

+ 

mus, 2 (R = n-C10H21), PEPared fran undecanal in 80% yield,' was acetylated with 

acetic anhydride togive quantitatively the acstateJwhichms purifiedbymlum 

chmaatqraphy cm silica gel (benzene). To a solution of Z-mathylpcntylmagnesim 

brunide (0.015 nmle) in ether (25 ml) at 0°, anhydrous cupruus iodide (0.0075 mle 1 was 

acIded. The mixture was warn& to ram wrature for l/4 hr and then coAed to -78O. 

Ib the mixture, the aceta&~ (0.006 rmle) in ether was added dropvise. Themixturems 

allowed to warm to roan txmperature slowly with stirring for 16 hrs. Gn mrk-up, there 

was obtabed in 82% yield the vinylsilane 3 (E:Z=87:13) after purificaticm by mlmm 

chrmatcgraphycm silicagel (hcxane). The virlylsilane 3 (0.50 g) was treated with 

15 ml of mathylene chloride and 0.10 ml 57% hydriodic acid at room temperature for 

30 minutes. ~mixturewasneutralizedanatheolefin~iisolated inquantitative 

yield. !J?ba structure and isaneric ratio of 3 was established by cxxnpaciscm with authentic 

saqle. 
10 

&oxidation of 2 by established prmedures2'10 gavediaparlure inquantitative 

yield. 
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Table: Reaction of organocopper reagents with allylic chlorides and acetates. 

, 

(a) Isolat%?i yield (b) Qmkains ~5% terminal iw (c) Yield not deimminkl _ ._ 
(d) SeeReference 1 (e) Purifiedbymlunnchranatographyaversilicagel 1-1 
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Withboth gmtricali ms of the vinylsilanes available 
11 
, it should be possible 

to replace the silyl groups stereoqxcifically with halogens 
12 

or othx electrophiles 
13 , 

thus giving tri-substi.tutedalkenes of defined stereoclaemistry. Thesereactionsareur&r 

active investigation in our laboratories. 
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