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~~thestereospeciffcpalladi~un-catalysedcross-couplingreactionofl-alkynylzinc 

chlorides or(E)-l-alkenyldffsobutylalanes, (E)-2-brmovinyltrimethylsflane reacts 

preferentially, in thepresenceof thecorresponding (Z)-stereoismer toaffordgocdyields 

of(E)-I-trimethylsilyl-1-en-3-ynes (~or(1E,3E)-l-trimethylsilyl-1,3-dienes(~. 

respectively, havingveryhighstereoismericpurities. Gmpomdsq are easily convertedinto 

(lE,32)-I-trimethylsilyl-1,3-dienes(l) by selectivehydrmetallation reactions, follow&by 

protonolysls. 

Theoverwhelmingnumberof reportson the synthesis anduseof organosilanes containing 

l-alkynyl? or stereodefined l-alkeny11,1-en-3-yny12~3,3-en-1-yny14, or1,3-dienylgroups5-7 

linked to silicon shcws that these reagents are excellentsynthetictcols. 

Duringourprevious studies onhighlydiastereoselectivepalladium-catalysedcross-cou- 

plingreactionsbetweenl-alkynylzincchloridesandstereoiscmeric mixturesof 1,2-dibrcmo- 

ethylene2m or l-alkenylbromides2e. wehavedevelopedefficientprocedures for synthesising 

(E)-1,6-bis(trimethylsilyl)-hexa-3-en-1,5-diyr1e(l)~g and (E)-l-trimethylsilyl-3-en-1-ynes 

(2)2e. Noteworthy, ~~2canbeeasilyc~vertedinto (lZ,3E)-l-trimethylsilyl-1,3- 

dienes (1) byhydroalumination follavedbyhydrolysiswithice-cold 3 NNaOH2dr2i. 
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In continuationof these studies we nowwishto report simple andconvenienthighly 

dlastereoselective proceduresforthe synthesis of (E)-1-trimethylsilyl-1-en-3-ynes (A), 

(lE,3Z)-l-trimethylsilyl-1,3dienes (~),and(1E,3E)-1-trimethylsilyl-1,3-dienes(~) start- 

ing fromacommerciallyavailable stereoisomeric mixture of 2-brcmovinyltrimethylsilane (2) 

whichcontains 87-92 %of the (E)-stereoiscmer. 
R 

‘+ R 
‘&biMe3 

\=,*,SiM333 

4 5 
Br 

‘&\SiMe, 
7 

6 

2239 



2240 

Thus, whentreatedwith 0.95 n equivof anl-alkynylzinc chloride (8) and 3 mole % of 

(PPh3)4W in TRF at -2oO- 00 for 2-4 h, a stereoisomeric mixture of 2which containedn equiv 

of (E)-~affordedgcodisolatedyieldsof (E)-1-trimethylsilyl-1-alken-3-yne (A) having ster- 

eoisomericpurityhigher than 99.5%. Sane typical results are swmnar izedinTable1. 
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Table 1 

Diastereoselective synthesis of (E)-1-trimethylsilyl-1-alken-3-ynes (4) 

Reagent: & Reaction conditions Product: (E)-4 
____________________---------~~~~~~--------------------- ________________--------. 

W R Temp. W) Time (h) Ccqxnmd Isolated Stereoisaneric 

yield (%) purity (%) 

e!a C5R11 0 2 b 78 99.5 

Bb Ph - 15 4 Ak4a 88 99.5 

&z SiMe3 - 20 2 &4b,4C 77 99.5 

Owing to thehighyields and the simplicity, this procedureismore convenient than those 

previously~loyedtoprepare(E)-l-trimethylsilyl-l-en-3-ynessuchas~4a and&4b~4c. 

Inanattempt todevelop a selectivemethcd for reducing theacetylenic groupof e 

4, someprocedurespreviouslyemployedtoprepare (Z) -l-alkenylsilanesviahyd~magnesiation~, 

hydroaluminationlO, orhydroboration llof thecorrespondingl-alkynylsilanesweretested. 

It canbe seen fromTable 2 thatdifferentmethcds hadtobe employed to convert selectively 

andinsatisfactoryyieldalkylor silylandarylsubstituted (E)-1-trimethylsilyl-1-en-3- 

ynes (4) intothecorresponding (lE,32)-dienes (5). Thus, compound~having 99.3 % stereo- 

isomeric puritywas obtainedin 71%yieldbyapplicationof ahydroboration-protonolysis 

sequence (Entry 3). on theotherhand, hydroaluminationinether, followedbyhydrolysis of 

the derived dienylalanewithice-cold 3 NNaOHwas used to prepare in 87 % yield impound 

22dhaving 99.4 % stereoiscmericpurity (Entry 4). This samemethodappears suitable to 

prepareccmpou&&5hhavinghigh stereoisomericpurity, in spite of themodestconversion 

(Entry@. 

Finally,highlydiastereoselectivealkenylationreactionsof (E)/(Z)-Iwith (E)-l-alkenyl- 

alanes (9) wereemployedtoprepare inhighyieldalkylsubstituted (lE,3E)-l-trimethylsilyl- 

1,3-dienes(jj)12having stereoisomericpurity.higher than 99 %. 
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Table 2 

Entry Product: 5 Procedure Yield E/Z 

(%) ratio a 
Compound R 

5a8 CgHll i) i -BqAlH, hexane, 3.5 hat 2S', 3 h 38bnc 94.2 / 5.8f 

at 4S"; ii) 3 N NaOH, 00. 

a8 CgHll i) i -BuMgBr,Cp2TiC12, ether, 20 h; 14b 42.5 / 57.sf 

ii) H20, 00. 

ti CgHll i) Sia2BH, THF, 3 h, 200; ii) AcOH, 71d 95.2 / 4.8f 

6 h, 70"; iii) H202, HO-, 3.5 h, 2S". (99.3 / 0.7)9 

4 &d SIMe3 i) i -BqAl_H, 

3NNaOH, 00. 

5 eh Ph i) i-Bu$lH, 

3 N NaOH, 00 

6 Gh Ph i) i-B@lH, 

3 NNaOH, 00. 

ether, 5.5 h, 35O; ii) 87a 99.4 / 0.6 f 

(99.4 / 0.6)g 

hexane, 24 h, 500; ii) 19dse 84.3 / 16.7f 

ether, 32 h, 35O; ii) 38b,= 96.2 / 3.8f 

7 tih Ph i) Sia2BH, THF, Sh, 00; ii) AcOH, 59d (91.9 / 8.1)g 

7 h, 70"; iii) H202, HO-, 3.5 h, 25O. 

a) Evaluated by Qlc/MS and lH NMR analyses: b) Evaluated by Glc analysis of the crude reaction 
mixture; C) The reaction mixture contained only the desired (ll3,32)-silylated butadiene 5 and 
unreacted p; d) Isolated yield; e) This compound was contaminated by ca.20 % of the correspond. 
ing (E)-monounsaturated eilyl alkenes: f) E / Z ratio for the crude reaction mixture; g)E / 2 
ratio for the isolated product. 

Typically,'when aTHP solutionof a stereoisomeric mixture of Iwhich containedn eguiv of 

(E)-zwas allowed to react for 16 hat 4Wwith ahexane solutionof (E)-l-heptenyldiisobutyl- 

alsne (a), in the presence of 3 mole % of (PPh3)qPd. (lE,3E)-l-trimethylsilyl-1.3 -nonadiene 

(6a)5iwas obtained in 74.7 % isolated yield. 

Analogously, (1E,3E)-l-trimethylsilyl-5,5-dimethyl-1,3-hexadiene(~)5awas prepared in 84 % 

isolated yield startingfrom (E)-3,3 dimethyl-l-butenyldiisobutylalane (&). 

m Br-SiMe, + n R (PPh+Pd , 

;;r>,f’(‘-Bu)z TH F, 40 (16 h 

- n (E)-0 
RAfifiSiMe, + m 

Br,=, SiMe, 

w-7 

Applicationsof theabove reporteddiastereoselectiveprocedurestothe synthesis of natural 

ly-occurringpolyunsatured~ areinprogress. 

A~:Wegratefullyackncwle@ethefinancialsqpprtoftheMinistezvdellaFubbli- 

ca Istruzimeandof theCbnsiglioNazionaledelleRice&e (CM?). 
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