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~hasrecentlybeen~ableinterestintheuse0fvinyls~aSsynthetic 

inmtes.1 Inouropinim,vinylsilaneswillserveasinportant~forthe 

stereospecific synthesis of substituted alker~W~'~ becauss thesilyl~canbereplaced 

witMaseby~es~asp10tca15, halogen&r c&mcatials7with~flyhigh 

stereospecificity. 8~gofpartiarlar~~is~possibleuseofthis~f~the 

stem0qecificsynthesisoftrisubetitukdalkemsbecauseo6thirwidespread~ , 

innature. The developnent2-4 ofthestere0sp&.ficsynthesisoftrisubstitutedvhylsilarrzs 

frcmreadilyavailable&artingmaterialshasmhancedthepmqn?ct 0fslxhanappmach 

Inthecourseofourinve&igaticm,itbecammcesmry tofirdafacilemethodforthe 

differentiationofgeatletricisaaersoftrisubstitutedvinylsilanes. Ttrzusual~ is 

toccanrertthe~~ v~lsilanesby~ilylationtotbedisubsti~alkenes.2'4 

Imeassi~tofstereochanistryispredicatedthencrm(a) thestereochemistryofthepr0dUCt 

dLkenecanhedeterminedwitheaseand(b)thesubstitutionofsilylgroupbyFrrotcn~ 

withr&entionofoonfiguratia~ Wsreporthen?anal~tivemsthcdhassdmthedifference 

of%Iand13CmnrspectraaswzllasGWretentiontims. 

FYotonmnr Spectraof Vinylsilanes 

The~shiftsofvinylpratonscanbepredictedreasoMblyyRuacoordingtothe 

mpiricalequation, 6C=CIi=5.25+XZm the Z-factorsarethesutx&.itwntshbldh~ 

coefficients. lo Unfortunately, the Z-values for the trjmthylsilyl group have mt been 

determined.11 Inlkblel,uJe havecollected thechmicalshiftsofthevinylpmwlsas 

wzll as themthylpmtcnsof thetrh?thylsilylgroup forammberofi.sansrictrisubstitut& 

vinylsilanes. IndLlcases,thechemicalshiftsofthe~l~forthe~isanersare 

consistentlyabout0.3ppnhigherfieldthanthe~Z-isaners. Usingcnlymasuxe- 

mnts franourlabmalmries, (Tablel, entriesl-4, 9-12) f0r t-he sakeof aaxsisbncy,~ 

obtain&Z cis = 0.11 and z_ =0.35 for the trh&hylsilylgroup. Thechmical shiftsof 

themethylprotonsof the tiimthylsilylgroupof theE-isoraers arealsoatahigherfield 

than that of the z-i.saIErs. ThediffeKenceislmlm?er mall (a.08 Am) aDldmynothe 

reliable enough for stzmctmal. diagnosis. Nm?rtheless,thqranzusefulfcat3-lequan~tatiwz 

deteminationofthsrelative~oftheiscmrs in a given mixture. 

13C nmr spectra of Vinylsilams 

wehave exmitxd the 13C mr of a nuaber of ~io~titutedvinylsilanes. IIll 
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Table 1. NMRDataof Vinylsilares Mz3Si-$ = Ud 

++MlRuq ,6 rppnl 

Vinylsilanes r* (x,R cX&-Si _g-Si +-Si 5-H 

l.. xz6Bll E 5.52 0.05 -1.08 140.05 145.87 

Z 5.71 0.13 0.56 138.79 147.81 

2* r($l E 5.51 0.05 -1.035 137.89 147.68 

Z 5.80 0.13 0.604 136.29 150.40 

3m zzzT31 E 5.53 0.05 -1.035 140.90 140.47 

Z 5.83 0.13 0.431 139.18 143.11 

4. @(Tl4-(II(a3)2 E 5.53 0.05 -1.035 140.86 140.43 

*eIoS21 Z 5.83 0.13 0.431 139.25 143.15 

5.a 

rz6R13 

E 5.63 0.03 

Z 5.92 0.10 

6.a R==2T '-643 Z 5.97 0.12 

7.a TT %*6 13 Z 5.90 0.10 

8.a Tm Z 5.99 0.14 

=*6Rl3 

9.c 

R1=i-C3B7 FHx2cl 

E 5.78 0.14 

Z 6.08 0.22 

lo.c luxp E 5.78 0.14 

R1=;ccsRll Z 6.08 0.22 

ll.b Rh-Bu R=cx2cl E 5.75 0.15 

Z 6.35 0.30 

12.c mi2c1 
*=?oB21 Z 6.28 0.22 

(a). Data obtain& fmn reference (4). (b] Data obtained fran T.H. Ghan, B.S. Qq ad 

W.Mychjlcmskij,lktrahedxun Letters, 3253 (1976). (c) T.H. Chan, W. h@chajlamkij, 
B.S. Ong and D.N. Rar@, J. Orgamnet. them., 107, C-1 (1976). 
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allcases,themtbylcarbmeoftbetr~lsilylgroupsoftheEisCmXs rescmateata 

higberfieldthanthatofthe2 isarms (Table 1). Ihe difference is laqe (-1.5 ~EXU) and 

consistentenar3htobeuseNasamethodforstructurdldifferentiaticn. Th?uSeofthe 

l3Ccbenicalshiftfcn:stereochemicalassi~tofdi-andtrisubstituted alkeneshasbeen 

reoognisea”‘Ihey . areba&ltypicallycnthe obsemationthatthea-car~khichhavemre 

sl&.cin~~aremreshielaed.13 ThereverseisaFparentlytrueinthepresentcase. 

~etrimethylsilylcarbonswhichare~reSterically~ (ttX?Zisaner) arel.esS 

shielded. We attributed this to the so-called 6 effezt14, i.e., a 1,5(6) Cli3-CH3 relaticn- 

shipmayleadtoa~ieldshift~these~~aresuitablyorientedwithrespectto 

each otber.13 

GasLiquidChrcmatxgraphy (GLC)ofVinylsilanes 

Nmxas the analysisoforganosiliom~ byGLchasbeenexamindquite 

extensively, 15 thestl&yofgean&ic isanersofvinylsilanesbasnotbeenreportedtoour 

knudldge. WehavesutmittedfourpairsofisanerictrisubstitutedvkryLsilanestoGII: 

analysis. ~ratioofretentiontkneoftheZi~r~ti~totheEjsanerisgreater 

thanunity (Table2)inallcases. Whilethis obsematicmisamsistentwithtlmsecbtzind 

forisanericalkenes,cau~nrrmstbeexercisedinusingthisinformatianaloneforstereo- 

dmucal assignmnt. 16 

In~lusi~,~feelthat~lm,inconjuncticnwith~,canbeappliedprofitablyto 

the qualitative as well as the quantitative detednati of geanetric isamzrs of tri- 

substituted vimylsilanes. 
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mble 2: Gr.cdataofvinylsilanes Mz3Siyl 

R 

tRZ:t$3 (colum txqxrature) 

-1 amml II cmlum III OxlmNIv 

R=C2B5 

l'R1=M6Hll 
1.06(13S") 1.05(210") 1.06(110°) 1.00(130°) 

R=n-C5Sll 
2'Rl 3H7 =i-C 

1.25(125=.) 1.20(190°) 1.19( 900) 1.13(120°) 

3. ;=rrcgHL1 

="-cloH21 
1.16(200“) 1.14(300°) 1.16(180“) 1.13(210') 

R=(T)4*(-)2 

4- Rl=*oELL1 
1.17(220°) 1.16(300°) l.l5(190") 1.11(210°) 

tR 
=re&.nticm~ 

Colum I: 121, 1/8";20% carbmmx 2oMcm chramsmb W-AM-IX!S 
(60/80 nmh) -Carrier (;3s Elcw (heliun)=5Oml/min. 

Uzdum II: 20', I./S"; 20% Apiezon L cm dramsod W-M-W 
(60/80 mesh); Belium Flaw = 40 ml/min. 

ColLmm III: 20', V8";lO%D~~l~l~~~on~~~~~-~ 
(EO/lOO msh);Beliun Flm = 30 ml/dn. 

(blum IV: 6', l/E"; 10% SB 30 on chmmmrb W-M-LXKS 
(EO/lOO Esh); Wliun Flaw = 40 ml/min. 


