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Summary: On treating potassium salts of n-membered cyclic keto esters or sul-
fones with phenyl l-propenyl selenone, a one-carbon ring expansion reaction
involving cyclopropanation or vinylation takes place to give the corresponding
bicyclo[(n - 1).l1.0Jalkanones or (n + l)-membered cyclic ketones bearing vinyl

group at their 3-position.

In addition to strong electron-attracting behaviors, a much polar linkage
between carbon and selenium atoms has provided rather unique character to vinyl
selenoxides and vinyl selenones as synthetically useful reagentsﬂ"2'3 On the
basis of such aspects, these selenium-~containing functional groups usually
activate C=C bonds for conjugate addition of several nucleophiles and further
act themselves as excellent leaving groups. These features have allowed an
efficient cyclopropanation on their C=C bonds by treating with dibasic nucleo-

philes such as enolates.z'3

In the present paper we describe the reaction of
vinyl selenones with anionic 2-~alkoxycarbonyl- or 2-benzenesul fonylcyclo-
alkanones, which has provided an unprecedented methodology for one-carbon ring
enlargement involving cyclopropanation or vinylation, Thus, treatment of potas-
sium salt of ethyl 2-cyclohexanonecarboxylate 1 with phenyl (E)-propenyl sele-
none 2-(§)4 in THF at room temperature led to a predominant formation of the

corresponding bicyclo[5.1.0)octane 3a of (lR*,7S*,8R*)—configuration5

together
with a small amount of l-vinyl-3-cycloheptanone-l-carboxylate 4, whereas the
latter 4 was obtained as a sole product from the reaction with (Z)-propenyl
selenone 2-(Z) under similar conditions (Eq 1). Interestingly, a product 3b
bearing cis-conformation between a methyl group and a ketone function on the
cyclopropane has never been detected in both reaction mixtures.

Absence of 3b apparently indicates that such a product of cis~conformation
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may be initially formed, but readily undergoes ring opening under present reac-
tion conditions through a proton transfer from methyl to the closely located
ketone oxygen to yield the corresponding 4 as shown in Scheme 1.
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The stereochemical results of the reaction course may be rationalized by

assuming that, in the reaction with anionic species of rigid conformation,
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both an initial conjugate addition and a second l,2-addition3 take place on the
same face of the vinyl selenone predominantly or exclusively. Consequently, the
2-(E) affords 3a as shown in Scheme 2, while the 2-(2) may initially yield the
corresponding bicyclic compound 3b of (lR*,7S*,SS*) configuration which under-
goes ring cleavage to give 4.

The observed stereocontrol on cyclopropane ring of 3a as well as selective
ring cleavage of 3b depending on the geometry of 2 used seem to be quite useful
for several synthetic purposes.

Similarly, cyclooctanonecarboxylate could be converted to the corre-
sponding 9-membered keto ester 5 exclusively on treating with 2-(E) (Eg 2).

Q CO:Et 0
4+ 2-(E) _.T.};lF_> (Eq 2)
rt. thr CO,Et
S 69%

In the reaction with 2-(2), cyclic keto sulfones 6a-c also behave gsimilar-
ly to give the ring-enlarged 3-phenylsulfonyl-3~vinyl cyclic ketones 7a-c.
However, their reactions with 2-~(E) failed to give the cyclopropanation pro-
ducts selectively. For example, treatment of 2-phenylsulfonylcyclohexanone 6a
with 2-(E) resulted in the complex mixture, from which the same ring opening
product 7a was isolated in 29% yield along with a small amount of the cyclo-

propyl ketone (14%).
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THE S0,Ph
6a (n=6) 7a  62°%
6b(n=8) 70 94°%
B¢ (n=12) 7c  57%

In contrast to cyclic keto esters, sulfones react with 2 much more slowly
and a higher reaction temperature is usually required for complete consumption
of the starting material 2. During such slow conversion, stereochemical outcome
may be disturbed possibly during the process of four-membered ring formation
which results in the preferable formation of relatively stable conformation to
lead to 7. As a typical example, the reaction of 2-benzenesulfonylcyclo-
dodecanone affords 3-phenylsulfonyl-3-vinylcyclotridecanone 7c as a sole pro-

duct irrespective of the geometry of 2.
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Thus, in addition to direct cyclopropanation with dibasic enolates, use of
vinyl selenones as conjugate addition acceptors has broaden their synthetic
utilities in such aspects as a one-carbon enlarged cyclopropanation including a
selective transfer of an acyl group, and selective ring opening of the
resulting cyclopropyl ketones, depending on their geometry and the substrates

used as nucleophiles.
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