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BIFUNCTIONAL ANNULATING REAGENTS: THE USE OF NOVEL ALLYLSILANES FOR THE
ONE-POT PREPARATION OF SIX AND SEVEN-MEMBERED RINGS

Thomas V. Lee*, Raymond J. Boucher and Caroline J.M. Rockell
(School of Chemistry, The University, Bristol BS§ 1TS, England).

Summary: Preliminary details of a new strategy for the synthesis of five, six, and seven—-membered
rings by use of novel allylsilane reagents are described.

The preceding communication described some interesting chemistry for a series of acetalstannanes
which, although of value in forming five-membered rings, are of limited or no use in the synthesis of
cyclohexanes or cycloheptanes.! We have therefore made a detailed study of a series of complementary
reagents, the allylsilanes (1) to (3), having already disclosed the utility of (1) in forming cyclopentanes by
reaction with an O-silylated enolate in the presence of a Lewis acid.2  This paper describes the
reactions of (2) and (3) to form cyclohexane and cycloheptane derivatives, so providing us with a general

strategy for the one-pot preparation of five, six and seven—membered rings.

OH
0SiMe TiCl
w (e (T
Me3Si. n B /
H OMe
OMe

(1)n=20
(2) n =1
(3)n=2

The preparations of (2) and (3) are shown in SCHEME 1. The known reaction of the Grignard
reagent (4) with diketene in the presence of anhydrous nickel (11) chloride gave the allylsilane 5)3
which was reduced, oxidised4 and protected to provide an overall 36% yield of the required bifunctional
annulating reagent (2). The corresponding allylsilane (3) was obtained from the alcohol (6) which was
an intermediate in the above route. Tosylation and cyanide displacement gave a nitrile which was

readily converted to (3) in 46% overall yield.
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The results of the reaction of these allylsilanes with O-silylated enolates is shown in the TABLE.
We know that initial reaction with trimethyisilyl trifluoromethanesulphonate forms predominantly the
1 isomer (7)5, which is not usually isolated unless required, but is treated with titanium tetrachloride to
form the cyclized product (8) as a mixture of cis and trans isomers.6,7 From a synthetic viewpoint this
is not a disadvantage since we can make good use of one of the features of these allylsilanes over our
previously described organotin bifunctional reagentss, viz. the provision of additional functionality for
manipulation in the newly formed ring. Thus ketone formation and elimination of water gives an enone

(9) in yields of 62-67% which are of greater flexibility in synthesis than the alcohol precursors.

In summary, bifunctional annulating reagents such as (1) - (3) are the basis of a novel general one
pot annulation procedure, currently applicable to the preparation of five, six and seven-membered rings.
The ability of the two reactive centres in these reagents to be activated under one set of conditions, but
sequentially, is an important feature, not least since it negates the need for the laborious preparation of
cyclization pre.cursc:rs.9 Additionally unlike the only other one-—pot bifunctional annulating reagents to

have been reported!0 these are not limited to the synthesis of one ring size.
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