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Summary: The ester enolates of allyl «-hydroxyacetates and
« -phenylthioacetates undergo a Claisen rearrangement
to give «~-substituted-y,S-unsaturated acids.

In our studies towards the synthesis of macrolide and ionophoric
antibiotics, a synthesis of et~hydroxy and «-phenylthic)~unsaturated acids
was required. For this we turned to the Claisen ester enolate rearrangement
which although discovered by Arnold et a1’ in the late 1940's, it has not
become synthetically useful until recently, with work led by Ireland3'9
Ireland has used the reaction to synthesise dihyd:ro,jasmone3 s prostaglandin
analoguesl‘, furanoid and pyranoid glycals5, tirandamycic acid6 and nonactin
acid?. The use of the reaction has been increased by the predictable
stereochemical outecome of the Claisen rearrangenentlo; in the case of allyl
esters, the stereochemical outcome is decided by the generation of the E-
or Z- enolate*~S,

Lythgoe has shown that allyl esters of «-phenylthicacetic acid
undergo the Claisen rearrangement when the trimethylsilyl enol ethers are
heated to 50-60°C1l, Thig was confirmed for allyl w~phenylthicacetate
(1;R1=R2=R3-H,X=PhS); the rearranged product (2; RI=R?=R7=H,X=PhS) was
igolated in 82% yield. Ireland had found that the use of the trimethylsilyl
enol ether was advantageous for acetate esters but in substituted cases the
lithium enolate rearranged rapidly at room temperature or slightly above".
This was indeed the case for the allyl a-phenylthioacetates; when the
solution of & lithium enclate of (1;X=PhS) was allowed to warm up from -78°C
to room temperature, the product isolated, after aqueous work-up, was the
acid (2; X=PhS) in high yield (see Table and Scheme) thus alleviating the
necessity of the silyl enol ethers.

Encouraged by these results, we turned to other a-substituted
acetates. The first group to be investipated was trimethylsiloxy, but to
date, however, no success has been achieved with the Claisen rearrangememt
of the allyl ester (1;R1=R2=R3=H,X=M63810). The failure of the reaction
may be because of the labile silyl group as Whitesell and }{elbling'.""2
have uged the methyl ethers (3; X=Me0) and Ba.rtlett13 amides with success.
Other silyl ethers will be investigated but the use of a hydroxyl protecting
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group is not necessary as the parent esters (1; X=OH) rearrange.

The allyl s~hydroxyacetates (1; X=O0H) when treated with two
squivalents of LDA in THF at -78°C and then allowed to warm to room
temperature over 10h gave, after aqueous work-up, the «-hydroxy-j.,-
unsaturated acids (2; X=0H) in high yield (see Table).

As the allyl et-hydroxyacetates are easily prepared from
glycollic acid, the reaction provides a useful method for preparing

a—hydroxy-),s-m:;saturnted acidsié,
R
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Scheme

Claisen rearrangements of allyl «-substituted acetate enolates.

Rl= RP=  E Yield of (2) (%)

X = Phs X =0H
H H H 88 (82%) 79
H Ph H 86 81
H Mo Me 88 (80%2+10) b
Me H H 79 75
Me Me Me 71 71
Ph H H 89 79

8The yleld obtained when the trimethylsilyl enol ether was heated at 60°C for 1h,
bDem.ﬁ;es that this reaction has not been carried out.
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