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a:Y RATIOS IN PHENYLTHIOMETHYLATION OF SILYL DIENOL ETHERS

Ian Fleming* and Javed Igbal
University Chemical Laboratory, Lensfield Road, Cambridge CB2 1EV, England

Summary: We report 0:Y ratios for the electrophilic attack of phenylthiomethyl chloride on all
the possible 2- and 4-methylated 1-phenyl-l-trimethylsilyloxybutadienes (7a-7e); the methyl
groups appear to reduce the proportion of attack taking place at the carbon atom carrying the

methyl groups.

We reported earlier2 that silyl dienol ethers show a promising degree of d4 reactivity;
that is they react with electrophiles at the y-position, in contrast to the corresponding l1lith-
ium enolates, which react almost always at the o-position. We also reported3 that phenylthio-
methylation is the reaction giving the lowest degree of y-attack: thus the silyl dienol ether

(1) and phenylthiomethyl chloride give the o- and Yy-products (2 and 3) in a ratio of 55:45,
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and this ratio is higher than that for any other electrophile we have tried. The proportion of
Y~attack was substantially raised (0:yY=10:90) when the triphenylsilyl ether was used in place
of the trimethylsilyl ether,3 even with this, the least Y-~selective electrophile. &o far, we
have examined the silyl dienol ether (1), and its analogues in which the phenyl group is re-

»

2
placed by alkoxy, or hydrogen, but we have barely touched upon the problem of more highly

substituted silyl dienol ethers, other than to find that a 3-methyl group understandably in-
creases the proportion of Y—attack.2’5 We now report the effect on the a:y ratio of having
methyl groups in the 2~ and 4-positionms. It was not obvious whether the presence of an alkyl
group would raise or lower the proportion of attack on the atom to which it was attached, so
we studied systematically all possible combinations of the 2- and 4-substituted silyl dienol

ethers (7a-7e).
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We prepared each of the unsaturated ketones (6a-6e) using the appropriate phenylthio-
alkylation reaction6 followed by oxidation and elimination (Scheme 1), and we prepared the
silyl enol ethers (4) and the silyl dienol ethers (7a-e) using the very effective and easy
xnethod7 based on the generation, in situ, of trimethylsilyl iodide .8 We recommend this method
when there are no problems of regiochemistry (as here) or where thermodynamic silyl enol ethers

are wanted. The results of phenylthiomethylation are shown in Scheme 2,9 where the o:Y ratios

Scheme 1 Synthesis of the Silyl Dienol Ethers
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a R} =MeR®=R'=H (5a) 79% (6a) 93% (7a) 819,
b R =R%2 =Me R3 = H (5b) 73% (6b) 734, (7b) 599
¢ RL =82 =R3 = Me (5¢) 62% (6c) 61% (7c) 519
d Rl =R2 = HR3 =NMe (5d) 76% (6d) 69% (7d) 63%
e Rl =HRZ =R3 = Me (5e) 69% (6e) 77% (7e) 54%

are calculated from the yields of separated and isolated products. These ratios were supported
by the 1h-NMR spectrum of the crude reaction mixture, indicating that no gross errors had been
introduced during the separation.

There is a fairly consistent pattern to these results. An O-methyl group lowers the
proportion of attack at the O-position (compare 7a with 1, or 7b with 7d, or 7c with 7e), and
a Y-methyl group lowers the proportion of attack at the Y-position (compare 7d and 7e with 1,

or 7c with 7b, or 7b with 7a). However, all the effects are small, and the errors probably at

least as large as some of the changes in the ratios. The triphenylsilyl enol ether (10) is
iP.
0Si h3 a:sy
Phs” >c1
Ph —_—> (8e) + (9e) 51:49
ZnBr2
(10) 43% 599,
again more Y-selective than its trimethylsilyl analogue (7e). The conclusion is that alkyl

groups on the diene portion of the silyl dienol ether have a small effect on the a:Y ratio,
and usually lower the proportion of attack on the atom to which they are attached. It is not
of course possible from these results to say whether the effect is caused by a reduction in
the rate of attack at the position to which the methyl group is attached or by an increase in

the rate of attack at the other position. It must be remembered that the electrophile used in



Scheme 2 Phenylthiomethylation of Silyl Dienol Ethers
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this work is the one giving inherently the lowest degree of selectivity for the y-position,
and that other electrophiles can be expected to be more y-selective. However, it is possible
that larger electrophiles may meet resistance to attack at heavily substituted Y-positions. We
have not yet investigated this point. 8ilyl dienol ethers remain an attractive solution to
the problem of getting d4 reactivity from enones, and it is now easier to predict when prep-

aratively useful levels of y-attack can be expected.
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