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Abstract

The title reaction gave rise to 2-phenylsulfonyl-3-oxo-tetrahydrofurans in satisfactory yields providing
an entry to some furan derivatives. # 2000 Published by Elsevier Science Ltd.

Keywords: carbenoids; diazo compounds; furans; insertion reactions; sulfones.

Some years ago, Moody and co-workers prepared a 2-phenylsulfonyloxepan-3-one from the
Rh(II)-catalyzed cyclisation of a sulfonyl diazo precursor.1 To our knowledge this is the only
reported example of a carbenoid mediated intramolecular insertion reaction of a hydroxy
diazoketosulfone.2,3 As part of our continuing interest in the chemistry of diazo compounds,4 and
considering the importance of ®ve-membered oxygen heterocycles, we recently decided to
examine if the same methodology could be applied to the preparation of furanic derivatives. We
report in this note our preliminary results.
The required hydroxy-ketosulfones 2 were prepared by condensation of the dilithium salt of

phenylsulfonylacetone and carbonyl compounds 1 (Scheme 1).5 Compounds 2a±d were then
converted into the corresponding diazo compounds 3 by diazo transfer reaction using tosyl
azide.6

When a methylene chloride solution of compounds 3 was stirred at room temperature in the
presence of a catalytic amount of Rh2(OAc)4 the expected cyclisation reaction occurred to give
the tetrahydrofurans 4 in fairly good yields after silica gel chomatography.7,8 Except for gem-
dimethyl derivative 4d, in each case the ketofurans 4 were obtained as a mixture of diastereomers.
To obtain more elaborated compounds we then turned to an alternative route for the

preparation of b-keto-d-hydroxy-sulfones using the Claisen condensation between the dilithio-
anion of methylphenylsulfone and b-hydroxy esters.9 These conditions were ®rst applied to the
optically active ester 5a, prepared in 43% yield by the baker's yeast asymmetric reduction of
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methyl 2-oxocyclopentanecarboxylate according to the Kometani et al. procedure10 using glucose
as an energy source (Scheme 2). We thus obtained a mixture of expected ketosulfone 6a and of its
C-1 epimer in 64% yield. Careful column chromatography of this mixture allowed us to isolate
pure 6a in 40% yield. Under the same conditions, 5b, prepared in 83% yield by alkylation of 5a,11

led to 6b (71%). Compounds 6 were then transformed as previously into the corresponding diazo
compounds 7 which were submitted to cyclisation conditions12 to give 8a and 8b in satisfactory
yields.

We then explored some synthetic potentialities of the 3-oxo-tetrahydrofurans 4 (Scheme 3).13

Reductive desulfonylation14 of 4c in free radical conditions (Bu3SnH, AIBN)15 gave known
5-phenyl-3-oxo-tetrahydrofuran 916 in 80% yield. Sodium borohydride reduction of 4c led to the
alcohol 10 (73%) as a mixture (80:20) of two diastereomers.17 When the mesylate 11 prepared
from 10 was submitted to the action of potassium tert-butoxide it gave 5-phenyl-2-phenylsulfonyl-
3,4-dihydrofuran 14 in 88% yield. We then examined the possibility to convert 10 into the
dihydrofuran 15. For this purpose 10 was ®rst converted into the acetate 12 which was submitted
to the SmI2 mediated18 reductive elimination conditions of b-acetoxysulfones to give 15 in 46%
yield. This compound was obtained in a slightly higher yield (52%) by submitting the thioester
13, obtained quantitatively from 10, to radical generating conditions.19,20

Scheme 2.

Scheme 1. (a) CH3COCH2SO2Ph, 2 equiv. LDA, THF. (b) TsN3, K2CO3, MeCN. (c) Rh2OAc4 cat., CH2Cl2
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In conclusion we report in this note that the Rh2(OAc)4 catalysed intramolecular insertion
reaction of a-diazo-b-keto-d-hydroxy-phenylsulfones proceeds in satisfactory yields providing an
entry to some furan derivatives. Since starting materials can be prepared in two steps from easily
obtained non racemic b-hydroxy esters the methodology should allow optically active compounds
to be readily prepared.
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