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Recent reports from this laboratory have disclosed a stereo-
controlled synthesis oftrans- and cis-3-(ethoxycarbonyl)-4-
hydroxy-5-substituted-2-isoxazoline 2-oxides1 by a tandem
nitroaldol (Henry)1 -ring closure process from 2,3-epoxy alde-
hydes2 and 2-bromo aldehydes3 (Scheme 1).
We anticipated that the dipolar character of these cyclic

nitronates might be exploited for a regio- and stereospecific
intramolecular 1,3-dipolar cycloaddition4 with an olefinic
counterpart aptly linked to the hydroxyl of the isoxazoline ring.
In particular we were very attracted by the possibility to effect
an unprecedented silicon-tethered5 1,3-dipolar cycloaddition.
The “temporary silicon connection” methodology, deeply

investigated during the last few years by the Stork6 and Tamao7

groups, achieves the regio- and stereoselective formation of new
bonds by temporarily linking together the two reactants by
means of an eventually removable silicon atom.
We report here that racemic 4-hydroxy-2-isoxazoline 2-oxides

1 when treated with chlorodimethylvinylsilane8 and imidazole
in acetonitrile at room temperature gave previously unknown
tricyclic compounds2 in very good to excellent yields (Scheme
2). Table 1 summarizes the results obtained. To the best of
our knowledge this is the first example of a silicon-tethered
intramolecular 1,3-dipolar cycloaddition.9,10

The formation of tricyclic compounds occurs by a tandem
process where the functionalization of the C(4) hydroxy group
is followed by the intramolecular 1,3-dipolar cycloaddition
where the cyclic nitronate acts as the dipole and the vinylsilane
moiety as the dipolarophile. The cycloaddition step proceeds
regiospecifically with the exclusive formation of the “fused”

rings in opposition to the “bridged” system and stereospecifically
with the exclusive formation ofcis-fused isomers.11

Compared to that of the other reported silicon-tethered
cycloadditions,5 the 1,3-dipolar cycloaddition step is extremely
facile and proceeds spontaneously under the very mild condi-
tions required for hydroxyl derivatization.12 No appreciable
amounts ofintermolecular1,3-dipolar cycloaddition products
were observed when compound1h was allowed to react with
1,3-divinyl-1,1,3,3-tetramethyldisiloxane for three days under
the same reaction conditions. Likely, entropic factors and the
adequate length of the tether to achieve the appropriate
geometries make theintramolecular1,3-dipolar cycloaddition
possible.
Tricyclic compounds of type2 are not only examples of new

heterocycles. They possess the framework of a hydroxylated
amino acid already set up and a richness in functionalities (the
ethoxycarbonyl group, the nitroso acetal bicyclic system,13 and
the cyclic silyl ether14 ) that could be exploited to unfold these
tricyclic systems, obtaining, with “acyclic” stereoselection, very
interesting linear structures such as polyhydroxylated nonnatural
amino acids, and probably their cyclic variants.
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Scheme 1.General Preparation of 4-Hydroxy-2-isoxazoline
2-Oxides

Scheme 2.General Preparation of Tricyclic Compounds2

Table 1. Preparation of Tricyclic Compounds2

t (h) yield (%)

a: R1 ) H; R2 ) anti-PhCH(OH) 48 95
b: R1 ) anti-PhCH(OH); R2 ) H 53 >99
c: R1 ) Ph; R2 ) CH3 15 99
d: R1 ) n-C12H25; R2 ) H 24 79

+ cis isomer (2:1)
e: R1 ) R2 ) (CH2)5 24 >99
f: R1 ) R2 ) CH3 46 96
g: R1 ) R2 ) C2H5 24 95
h: R1 ) Bu; R2 ) H 24 97

+ cis isomer (5:1)
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As a preliminary attempt to investigate this potentiality,
tricyclic compoundcis-2h was converted to the corresponding
bicyclic diol by an oxidative removal of the temporary silicon
atom linker, under the conditions developed by Tamao.15 The

moderately unstable diol was protected immediately after
isolation as the diacetate3. Reductive ring opening of the
nitroso acetal moiety was performed with ambient pressure
hydrogen in methanol, in the presence of a catalytic amount of
Raney Ni, to afford the polyhydroxylated aminolactone deriva-
tive 4 in 52% isolated yield from starting isoxazoline1h
(Scheme 3).
In this communication we have presented a new type of

silicon-tethered cycloaddition that allows the preparation, in high
yields, of a previously unknown type of heterotricyclic com-
pound under very mild conditions. The net result of this
cycloaddition is to deliver a two-atom fragment in a regio- and
stereospecific fashion, achieving a great increase in structural
complexity. Finally the many functionalities present on the
tricyclic compounds could allow selective manipulation to give
very interesting and potentially biologically active structures.
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Scheme 3a

aConditions: (a) (i) KF, KHCO3, 30% H2O2, THF/MeOH; (ii) AcCl,
Et3N, DMAP. (b) 1 atm of H2, Raney Ni, MeOH, KH2PO4.
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