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Abstract—The exposure of certain primary e-fert-butyldimethylsilyloxy-a-diazo-B-ketophosphonates to the action of catalytic
rhodium(II) in refluxing toluene leads to a C-H insertion followed by elimination of the silyloxy group to give 2-phosphonocy-
clopenten-2-ones in fairly good yields. © 2002 Elsevier Science Ltd. All rights reserved.

In the recent years, the Rh(II)-catalysed C-H insertion
reaction of «a-diazocarbonyl compounds has been
widely used for the construction of various five-mem-
bered carbocycles.! For instance, it has been shown by
Yakura et al. that the treatment by rhodium acetate of
e-tert-butyldimethylsilyloxy-a-diazo-B-ketosulfones®> or
a-diazo-B-ketoesters® gave rise to 2-methoxycarbonyl-
or 2-phenylsulfonyl-cyclopenten-2-ones resulting from
an insertion reaction followed by elimination of the
silyloxy group.
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By contrast, we recently reported* that, after exposure
to catalytic rhodium(II) in refluxing toluene and further
hydrolysis, the trimethylsilyloxy ethers of type 1, in
which the vicinity of Cs—H bond was sterically hin-
dered, gave mainly a-phosphono-d-lactone 2 resulting
from a Wolff rearrangement® of the intermediate metal-
locarbene (Scheme 1).

We report in this note that, when the same reaction
conditions were applied to certain primary tert-
butyldimethylsilyloxy ether analogues of compounds 1,
the insertion reaction did occur and gave rise to
cyclopentenones.

The new starting diazo compounds 4a-d were easily
prepared, in two steps, from known (S)-methyl-3,4-
tert-butyldimethylsilyloxy butanoate 3a® or readily
available® esters 3b—d (Scheme 2). When submitted to
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Scheme 2. Reagents: (a) LICH,PO(OMe), (2.1 equiv.). (b) TsN;, K,CO;, CH,CN. (c) Rh,(OAc),, PhCH;, reflux.
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the action of catalytic rhodium acetate in refluxing
toluene, compounds 4 gave rise to the corresponding
cyclopentenones 5 as the sole detectable product in the
indicated yields.’

Under the same conditions, diazo 4e gave the cyclopen-
tenone Se in 62% yield besides a small amount of the
lactone 6 (9%) (Scheme 3). Since we have previously
observed* that the trimethylsilyloxy analogue of 4e gave
the same compounds, in 37 and 17% yields, respec-
tively, these results demonstrated that beside the known
site-directed effect of the silyloxy group,® which pro-
motes insertions of metallocarbenes into the adjacent
C-H bond, the course of the reaction is significantly
influenced by the nature of the alkyl substituents on the
silicon atom. Finally, we found that diazo 4f° led to the
sole ketene silyl acetal 7 resulting from a Wolff rear-
rangement. Thus, in this case, the replacement of the
trimethylsilyloxy group by the ferz-butyldimetylsilyloxy
one did not modify the result of the reaction,* probably
because the vicinity of the Cs—H bond was too hindered
to allow the insertion reaction to take place.

In conclusion we report in this note a preparatively
useful access to some 2-phosphonocyclopenten-2-ones
which would be new valuable cyclopentanone building
blocks.
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