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(tert-Butyldiphenylsilyl)methylcyclopropanes undergo ring opening to furnish substituted dihydrofurans in good to excellent yields on treatment
with TiCl, in dichoromethane. The silicon that assists the regioselective ring opening is retained in the product to allow further functional
group manipulations.

Cyclopropanes are useful synthetic intermediates because obpened species will have the features of a homo Michael
their ready accessibility and good reactivity. The silicon- system and those of an enolate equivalent (Figure 1).

assisted ring opening of cyclopropane derivatives has beer_
utilized in the synthesis of substituted olefind/icinal

substitution of a donor and an acceptor on the cyclopropane

ring gives a sort of double activation and makes the ring D\VA = D/J'\/_\A
cleavage possible under mild conditichghe fluoride ion 1 2
and BR—acetic acid systems have been used to cleave D = Doror Substituent
cyclopropanes having a trimethylsilylmethyl group as the A = Acceptor Substituent

donor substituerit The cleavage of the carbeisilicon bond Figure 1.
restricts the scope of this reaction, because an important
functionality is lost to aIIovy further synthgtic manipulatipns. The best way to achieve the above objective could be the
Hence, methods are required to effect ring opening without j4cement of bulky substituents on silicon, as these would
the extrusion of the silicon. In doing so, the resulting ring- prevent the silicon from being attacked by nucleophiles,
which is the exclusive pathway in the allylsilane chemistry.
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s phenyl ketone. It is significant to note that the enolate did

Scheme 1 not cyclize on the incipient carbocation to give the desired
o . dihydrofuran.
R? Ticl R The above methodology was extended to prepare bicyclic
R’ CH—SI> t—BuPhZSiﬂRz ethers. The cyclopropane derived from 2-diazocyclohexane-
SiPhyt-Bu 2z 1,3-dione was so reactive that it furnished the desired product
a R'= CO,Me, R? = OMe 4 under the conditions of its formation itself (Scheme 2). The
b R!=COMe, R?=Me
¢ R'=COEL, R2=Me |
d R'=50,Ph, R?= OEt Scheme 2
o}
. N2 Rhy(OAc)y SiPhyt-Bu
electron-attracting groups (entries 1—4) underwent facile ~ # > S'tht'B“éio CHCly, reflux, 5h @J
regioselective ring opening to furnish substituted dihydro- 5 6 95% 7

furans in good to excellent yields. A ketone enolate cyclized

use of a Lewis acid was not necessary. This high reactivity

_ may be attributed to the ring strain present in the spirobicycle.

Table 1. Transformation of the The formation of the dihydrofuran proceeds presumably
(tert-butyldiphenylsilyl)methylcyclopropaneinto the through the 5-exo-trig cyclization of titanium enolate on the
Dihydrofurans4 silicon-stabilized carbocatiéh that is formed from ring
entry silane temp (°C) time  product vyield (%) opening (Scheme 3). The products of intermolecular addi-
1 22 30 3h 1a o6 tions were not observed.
2 3b 0 toroom temp 3h 4b 81
3 3c —30 10 min 4c 70
4 3d —30toroomtemp 8h 4d 75 Scheme 3 Mechanism of Dihydrofuran Formation
5 3eb 0 to room temp 21h no reaction Tic)
4 2
a |solated overall yield° R = H, R = OEt. o ) R
R2 70
R'—
. . , SiPhyt-Bu
in preference to an ester enolate (entry 3). This is in SiPhyt-Bu

accordance with the results observed in the copper-catalyzed

1,3-dipolar addition of diazomethylacetoacetate to electron- ] ) ]
rich olefins?® No ring cleavage was observed, even at room !N conclusion, cyclopropanes bearing electron-attracting

temperature, when the cyclopropane ring had a single estefdrouPs as the acceptor and tkertbutyldiphenylsilyl)methyl
function (entry 5). This may be due to the insufficient 97OUP as the donor are easily cleaved with Jitdl furnish
activation of the ring. In contrast, a single phenyl ketone substituted dihydrofurans. The carbon—silicon bond is not

(2.4:1 mixture of isomers) brought about the ring cleavage cleaved, and it is preserved in the product for its further

smoothly to furnish 3-hydroxy-gert-butyldiphenylsilylbutyl manipulat_ion into useful functional groups, incIuding OH.
The reaction of the above enolate with electrophiles such as
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