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Regioselectivity in the Diels—Alder Reactions of 3- and 4-Substituted
1-Trimethylsilylbutadienest

By Ian FLEMING* and ALAN PERCIVAL
(University Chemical Labovatory, Lensfield Road, Cambridge CB2 1IEW)

Summary 1-Trimethylsilylbutadienes with a substituent
in the 3- or 4- position undergo Diels-Alder reactions in
which the regioselectivity is controlled by the 3- or 4-
substituent rather than by the trimethylsilyl group.

T Reprints of this paper will not be available.

WE reported earlier! that l-trimethylsilylbutadiene shows
little regioselectivity in its reactions with unsymmetrical
dienophiles. We have also observed? that 2-trimethyl-
silylcyclopentadiene® shows little regioselectivity in its
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reaction with methyl acrylate. Although these results
might be deemed disappointing for any application of
simple silylated dienes in synthesis, they do have a useful
aspect: since the trimethylsilyl group evidently exerts
little directing effect, any other substituent on the diene
should exert its directing effect more or less unimpeded.
The regioselectivity shown by substituted dienes in Diels-
Alder reactions is rather well understood, which means that
it should be easy to predict what the regioselectivity will be
for the corresponding silylated diene. We now report that
this is indeed so.
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1-Trimethylsilylpenta-1,3-diene (1) and methyl acrylate
gave the adducts (2) and (4) in a ratio of 2:1. With
methyl! propiolate, the ratio of (3) to (5) was 3:1. 3-
Methyl-1-trimethylsilylbuta-1,3-diene (6) and methyl acry-
late gave the adduct (7) as a mixture of stereoisomers, but
the regioisomer (9) was not observed and could only have
been a very minor product. With methyl propiolate, both
regioisomers (8) and (10) were observed in a ratio of 4:1.
The greater regioselectivity in the case of the diene (6)
compared to the diene (1) is in agreement with our observa-
tions with 1-trimethylsilylbutadiene:* what little regio-
selectivity that compound showed was such as to boost the
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regioselectivity induced by the methyl group in (6) and to
hamper the regioselectivity induced by the methyl group
in (1). The regioselectivity in these reactions was proved
by high-yielding protodesilylations (Scheme 1) followed by
easy aromatisation with dichlorodicyanobenzoquinone.
In the presence of a powerful directing group, such as the
silyloxy group in the diene (11), regioselectivity is essentially
complete; this diene reacted with methyl acrylate, methyl
methacrylate, and methyl propiolate to give only the
adducts (12), (13), and (14), respectively.
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These compounds were easily hydrolysed to the corres-
ponding ﬁ—silyl ketones (15), (16), and (17). As described
in the preceding papers,t such compounds are masked «f3-
unsaturated ketones, and this connection with the work
described in those papers is demonstrated by the con-
version (Scheme 2) of the adduct (12) into the mixture of
unsaturated ketones (18a) and (18b) (789;), and of the

R o

Me3Sl
. Br CO,Me R-H (18a)
(12) or (13) ——» —_— ¢
0 ! Q/C%Me
R =Meiii 0
(18b)

: ' LCO,Me
0

(19)

ScHEME 2.1 Reagents: i, N-bromosuccinimide—~tetrahydrofuran;
ii, CsF-dimethylformamide; iii, Me,SO.

adduct (13) into the unsaturated ketone (19) (829,). The
formation of products like (18) and (19) has also been
achieved by Danishefsky and Kitahara® and by Ibuka and

} The wavy lines indicate mixtures of stereoisomers of the acrylate adducts.
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his co-workers,® who used 1,3-dioxygenated dienes. In available for further manipulation before the aS-unsatura-
their case, the elimination of the ﬁ-oxygen substituent was tion is introduced by bromination.

more or less unavoidable. The advantage of our method is

that the intermediate ketones, such as (15) and (16), are (Received, 9th November 1977; Com. 1163.)
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