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The cleavage of silicon-alkynyl carbon imnd (in I) by fluoride ion is relatively facile1 

whereas the cleavage of silicon-vinyl carbon bond (in II) is difficult 1,2 . This is attributed 

in part to the ability of the alkynyl anion to act as a better leaving group in what is 

probably an %2-Si reaction3. We found that wkn there is a +hyd.roxy group present, cleavage 

of silica-vinyl cxbn bond (in III) by fluoride ion can occur. A &hydroqeffectwas 
n 

proposed to account for the observationL. Hoover, even with the anchimeric assistance of ths 

R3Si, 

I R$i-CEC- II ,c=cc 

B-hydroxy group, cleavage of the silicon-alkyl carkm bond (in IV) by flmride ion could not 

be a&ieved2. 

In view of the increasing interest of silyloxiranes in organic synthesis 4-7 and the 

expectation that the oxirsnylanionmybe somewhere in-between the vinylanionand the alkyl 

anion in terms of basicity', we have examined the cleavage of silimncarbon bond in ccaqwunds 

of 

a: 

c: 

We 

gemral structure v by flmride ion. 1 

R3siNC-CH2 
R'--c'\o/ 

(i) F- 2 7 

g/b, v (ii) HP 
b R -tf-C~-,D-l~ d- R$iF (1) 

OH O VI 
1 

R=R =C6H5, 
2 

R =H b: R=CH3, R1=C,H,, R2=H 
1 

R =CsH5, 
2 

a: R =H c: Rkf$ R2=H 

R=C,H,, R'S,, R2=H d: R+?2=(CH2)5, R=CH3 d: 
12 

R R=(CH2)5 

wish to report the rmarkable observation that the replacement of silyl group by hydrogen 

(equation 1) can indeed be achieved with relative ease. 

Ccqmmds V mre obtained by epoxidation of III9 with m-chloroperbemoic acid in methylem? 

chloride at room temperature. A mixture of V and Tetraethylammnim fluoride (1.1 equivalent) 

in dimethylsulfoxide or acetonitrile was stirred at rocxn temperature for 2 hours. When the 

reaction mixture was quenched with water aud extracted with ether, there was obtained in 

essentially quantitative yield the cmqxmnd VI. The identities of conyqomds VI were secured 

by standard spectroscopic means as well as by comparison with authentic aqmmds prepared by 

epoxidation of the corresponding allylic alcohols. 
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Ccmparison of the relative rates of reaction with fluoride ion indicated that it is 

easier to cleave ths silicon~kon bond in v than in III’. Thisledusto investigatethe 

reaction of Sin@e triorganosilyloxis with fluoride ion. Indeed, tripknylsilyloxirane 

OirIIa). on reaction with potassilrm fluoride in ethanol-dimethylsulfoxide gave tripbanylfluoro- 

silane10 as ~11 as ethylene oxide 
11 . Similarly, trans-l-phenyl-2-trithylsilyloxirane 

12 

WIIb) ontreakeentwithtetraethylanremi um fluoride in CMSQ foll& by quenching with mter 

gave Styrene Oxide (VIIIb) in quantitative yield. 

g, /*\ ,H i) F’ R’, /*\ /H 
c-c b 

H’ ‘SiRa ii) H-Solvent 
C-C' 

H’ ‘ti 

VII a: R1=H, 
mJ6H5 b: 

1 
R =C6H5, R=CH3 VIII . a. Rl-R2=H 

1 
b: R1=C6H5, R2=H 

c: R=C 
12 

sH5, R=D. 

'pzle stereochanistryof substitutionatthe oxiranylcarb~-~ has &anexamj_nedon the 

basis of the foll&ng expzrkts. &oxidation of IIIa m inastfreoselectivermnnsr 

tigive thsepoxyooqoundVaas onediasterecat~. While the sterecchmristryofVa has17Dt 

been established with certainty, it is argued that ths preferred conform&ion of IIIa is 
16 

likely tohave thevinyl groupeclipsingwithtk pknylgroup ; epoxidation of IIIa then 
17 

0CCWredontksamesideastkhydro~group. The sterezckemistryo:EVIawasl~~~ver 

deduced definitely by lithium alunCnm hydride reduction to give erythro-l-pknylpropane-1,2- 

di0113. The overall transformation can be depicted by scheme I. The repla cement of the silyl 

sroupbyhydrog~ (Va-VIa) occurred thus with retention of configuration at carbon. 

Similar stereospecific transformations were obtained for the sequence IIIb+Vb+VIa. 

Retentionof configuration at the oxiranylcarboncan~ver be dsmonstratfxl in the 

conversion of VIIb to VIIc. A solution of VIIb (1 nnrzJe), tetraethylaanr~nium fluoride in 

lml of tMS5-d6 was stirred for one minute at roan tempzature. The reaction mixture =s 

poured into 20 ml D,O. * Styrene oxide (VIIIC) was isolated in 70% yield and found to have 

33%deuteriumincor~eration (mass spzctranatry) withallthe deuteriumamfined totk trans- 

position (I-W). 
18 

T~mechanisms canbaconsidaredtoaccountfor tkobservedresults. The firstone 

involves a frontside electrophilic substitution at the oxiranyl carbon 
19 . This is considered 

less likely in view of the relative order of reactivity of alkynyl > vinyl > alkyl. Soma 

carbanioniccharactermusthavedevelopedatthe carboncenter. In the case of the second 

mechanisn, anoxiranylanionis postulated as the interm&iate 
19 . Oxiranyl anion has previously 

ken implicated in the base-catalysed rearranvnt of epoxides 20 . Infornmtion about the 

nature of tkoxiranylanionhas however been scanty. In as moth as W-E present reaction 

gives an indicaticnof the nature of cd&anionic character at the carbon center, our results 

suggest that (1) oxiranylanion is ccqarable to alJqny1 anion as leaving group and (2) the 

rate of inversion of the oxiranyl anion is sufficiently 
21 slow with rev& to proton transfer 

sothatthe stereockmicalin&grityatthe oxiranylcar~nismaintained. 
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