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Summary: Under the effect of butyllithium, 1-trimethylsilylpropargyl alcohol 

undergoes rearrangement to afford the corresponding trimethylsiloxyallene or 

its lithiated one, which can be used for the preparation of a,B-unsaturated 

ketone derivatives. 

It has been well known that, under the catalytic effect of base, 

1-trialkylsilyl alcohol undergoes a facile rearrangement into the corresponding 

trialkylsilyl ether via transfer of the silyl group from carbon to the adlacent 

oxygen. 
1 

In this rearrangement reaction , a 1-trialkylsiloxycarbanlonlc species 

has been proved to be formed, but it has hitherto been quite difficult to use 

such a kind of intermediates for carbon chain elongation because of its high 

lability under the reaction conditions. 
2 

We have recently shown a synthetic 

application of this rearrangement for generating a homoenolate precursor and 

have reported a stereo- and regio-specific preparative method of silyl enol 

ethers. 
3 In the present paper, we wish to describe a method for generation of 

lithiated trimethylsiloxyallenes and their reactions, starting from 

1-trimethylsilylpropargyl alcohols L, which can easily be prepared by treating 

the corresponding acyltrimethylsllanes4 with bromomagnesium acetylrdes. 
5 

OH 

R'-CO-S,Me3 + BrMg-Cd-R* - R'-h-CzC-R* 

Various examinations have shown that, surprisingly, complete conversion 

of the alcohol 1 into the corresponding alkoxide 2 appears to be quite 

difficult even with butyllithium when tetrahydrofuran is employed as the 

solvent, and the formation of complex mixtures has usually resulted. Ibis may 

6"'J 



be attributable to an extremely raprd rearrangement of the srlyl group of the 

inrtlally formed alkoxlde 2 into the lrthrated allenrc specres 3, 
6 

and the 

resulting solutron may be a mrxture of 3 and 4 together with remalnlng 

butylllthrum. Thus assumptron 1s supported by the followrng observatron; an 

effrcrent conversron of the alcohol L into the corresponding trlmethylslloxy- 

allene 4 can be effected under the influence of a catalytrc amount (ca. 5 mol%) 

of butyllrthlum in IT-IF as shown rn Scheme 1 (see Table 1). 
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Employment of a non-polar solvent such-as hexane as the reactron solvent 

has made the rearrangement of 2 rnto 2 extremely slow. Thus, the alcohol 1 can - 
be converted rnto the correspondrng lithium alkoxlde 2 almost completely. 

Further, addltron of tetrahydrofuran to the resulting solution effects the 

rearrangement efficiently to afford the desrred llthrated allene Intermediate 2 

Carbon charn homologatron can be achieved effectrvely by the in situ reactron 

of 2 with approprrate alkyl halrdes, and the correspondrng a, B-unsaturated 

ketone 1s obtarned rn high yreld after aqueous work-up of the reaction mrxture 

(See Table 2). 

Scheme 2 
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a 

Sometimes, rsolatron of trimethylsrloxyallene 2 1s dlfflcult by a simple 

drstlllatron due to Its labrlity on heating, but the crude product 1s usually 
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Table 1. Preparation of Trimethylsiloxyallene 4. 

R1 R2 Yield(%) of 4 

C3I-I7 'sH5 96 

C61i5CH2CH2 C4H9 97 

C6H5CH2CH2 'sH5 89 

C6H5CH2CH2 Me3Si 63 

C6H5CH2CH2 CH30-CH2 80 

Table 2. Preparation of u,B-Unsaturated Ketone 5. 

R1 R2 R-Hal Yield(%) of 5 

C3H7 'sH5 CH31 92 

C6H5CH2CH2 
CqH9 CH31 94 

'sH5=lZCH2 'sH5 CH31 92 

C6H5CH2CH2 
'sH5 C4H9I 86 

C6H5CH2CH2 Me3S1 CH31 87 

C6H5CH2CH2 (C2H402)CHCH2CH2 CH31 82 

highly pure enough to be used for further synthetic purposes. For example, 
another carbon chain can also be introduced on the central carbon of the allenic 

linkage under the influence of a Lewis acid as shown below. 

?" 
C3H7-$-Cd-C6HS 

BULI (5 mol%) F)SiMe3 

/ C3H7-C=C=CH-C6HS 
SiMe3 

C6”5C”(OC”3)2 
w 

TiClq, CH2C12 
C3H7CO-f=CH-C6HS 

C6H5CH-OCH3 

81% 
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On treating a 4-alkoxypropargyl alcohol derlvatlve with nutylllthlum 

(led, rearrangement of the llthlum alkoxlde appears to 

successive 1,4-ellmlnatlon of llthlum alkoxlde as shown 

corresponding allenlc ketone was isolated In good yield 

of the reactron mixture. The reaction 1s considered to 

formation of the cumulated trlene 7. 

be followed by 

in Scheme 3. The 

after aqueous work-up 

proceed through the 

Scheme 3 
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C6H5CH2CH2-CO-CH=C=CH2 P C6H6CH2CH2-C=C=C=CH2 

56% I 
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