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Sunurlaru; The diastereoisomeric ratio of stiZbenes formed in the Peterson reaction of Ph?HSiR, 

with PhCHO is shown to be insensitive to medium effects and temperature, but varies significantly 

as the bulk of SiR, increases. 

The Peterson reaction 1 is a versatile carbonyl olefination reaction that can be used as an 

alternative to the Wittig reaction 2 

R'CHO + R"CHSiR 3 + R'CH=CHR" + R,SiO- (1) 

(I) 

Two major drawbacks to the extensive use of the Peterson reaction have been difficulty of 

obtaining the a-silyl carbanion (I), particularly in high yield3, and the relative lack of 

stereoselectivity, when unsymmetrical cl-silyl carbanions and carbonyl compounds are employed.' 

The wcrk reported here is part of a systematic investigation of the mechanism of the Peterson 

reaction. The model system chosen for this initial study was the reaction of PhCHSiMe,& (M = Li, 

Na, K, Mg)with PhCHO, to give a mixture of cis and trans-stilbenes. The stilbenes were formed by 

the addition of excess alkoxide (4 mmol) to a mixture of bis(trisubstitutedsilyl)phenylmethane 

(2 mm011 and benzaldehyde (17 mmol) in anhydrous hexamethylphophoramide (25 cm') under an 

atmosphere of nitrogen, equations 2 and 3 4 

PhCH(SiMe,), + RO- HMPA 
+ PhCHSiMe, + ROSiMe, (2) 

?hCHSiMe, + PhCHO ----+ PhCH=CH-Ph + Me,SiO- (3) 

After quenching with water, analysis of the products by glc indicated a stilbene yield of 

100 + 3% relative to the silane. Separate experiments showed that there was no interconversion 

of Ciz and trans-stilbene under the reaction or work-up conditions. The ratio of cis and trans 

stilbene formed in this reaction was 

initial a-silyl carbanion confirming 

insensitive to the type of alkoxide used to generate the 

that in this system a free carbanion is generated.5 
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In contrast to the Wittig reaction, 
6 

the effect of varying the counterions and adding inert 

salts on the diastereoisomeric ratio of stilbenes obtained from the reaction of PhzHSiMe, with 

PhCHO was very small indeed (Tables I and II). 

Table I 

The effect of varying the counterion on the diastereoisomeric ratio of stilbenes produced by the 

Peterson Reaction 

alkoxide used in anion formation cis/trans-stilbene % Yield a 

LiOBut 

NaOMe 

KOBut 

NaOSiMe, iMgIA 

ayield by g.1.c. 

1:1.43 100 

1:1.32 99 

1:1.30 100 

1:1.81 50 

Table II 

The effect of adding inert salts on the diastereoisomeric ratio of stilbenes produced by the 

Peterson Reaction 

[LiC104]/mo1 l-la cisltrans-stilbenes 

0.000 1:1.43 

0 074 1:1.43 

0 150 1:1.4sb 

0 300 1:1.47c 

a[PhCHSiMe,Li+] = 0.084 mol 1-l 'yield of stilbenes 53% 

byield of stilbenes 71% 

In a related study of the Peterson reaction7 It was shown that the reaction between 

Me,SiCH=C=&iMe, and PhCHO gave a 1:l mixture of cis and tram products with lithium as the 

counterion, but with magnesium ion present, the ratio changed to 3:l. However, no such dramatic 

effect was observed in this study; the ratio moving slightly in the opposite direction. Again 

unlike the Wittig reaction the diastereoisomeric ratio of the Peterson reaction was found to be 

relatively insensitive to changes in the temperature from 5OC to 79OC and varying the solvent 

(HMPA; 1:4 mixture of HMPA and THF; DMSO and DMF). The variability of the cis:trans ratio in 

the Wittig reaction are frequently a result of the reversible formation of the intermediate 

oxaphosphetan/betaine. The consistency of the ciS:trans ratio in the Peterson reaction of 
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Ph&SiMe, with PhCHO presumably reflects the irreversible formation of the competing thPe0 

c?T'yth+O a-silylalkoxides (scheme) which undergo stereospecific syn-eliminations to give the 

tram and ais-stilbenes respectivley. S,g 

Scheme : The formation of cis and trans stilbene in the Peterson reaction 
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The only other variable in this system, that allows the isolation of cis and trans-stilbene, 

is the nature of the groups on silicon. We have synthesised a number of a-trisubstituted-a- 

trimethylsilyltoluenes which form the corresponding a-trisubstituted silylbenzyl carbanion on 

treatment with alkoxides. We have confirmed that the less sterically hindered trimethylsilyl 

group was always preferentially cleaved. 

Pi-CH(SiMe,)SiR, + R'O- + PhCHSiR, 

The effects of varying the steric 

trans stilbene ratio obtained from the 

Table III 

+ Me,SiOR' (4) 

size of the groups attached to the silicon on the cis: 

Peterson reaction are given in Table III. 

The effect of varying the SiR, group on the ratio cis:trans stilbenes, obtained by the reaction 

of PhCHSiR, with PhCHO 

cis:trans-stilbene ratio 
__--____ -I_ 

1:1.30 

1:1.24 

1:1.14 

1:1.04 

1:0.65 

1:0.52 

amethyldicyclohexylsilyl, yield 94% 




