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Abstract—Formal dipolar cycloaddition of allylsilanes to o-benzoquinones proceeds in a [2+3] manner affording dihydrobenzo-
furans. With isatins [3+2] annulation of the keto carbonyl occurs yielding spiro-oxindole derivatives. © 2002 Elsevier Science Ltd.

All rights reserved.

Quinonoid compounds have assumed much importance
since they have found application as pharmaceuticals,
hormones, and pigments as well as playing very crucial
roles in photosynthesis and electron transport chains.
They are also versatile building blocks in organic syn-
thesis by virtue of their multiple reactivity profiles.! Our
studies have uncovered some novel reaction pathways
of o-quinones, especially in the area of cycloaddition.?
In this context it was of interest to probe the reactivity
of allylsilanes, versatile silicon stabilized nucleophiles,?
towards o-quinonoid compounds with their different
electrophilic sites,* both from the synthetic and mecha-
nistic standpoints. Herein we disclose our preliminary
results on the Lewis acid-promoted addition of allyltri-
isopropylsilane to two classes of o-quinonoid com-
pounds, viz., o-benzoquinones and isatins.’ To the best
of our knowledge, no reaction of allylsilanes with o-
benzoquinones has been reported previously.

Addition of allyltriisopropylsilane to 4-fert-butyl-1,2-
benzoquinone promoted by Znl, constituted our initial
experiment. In the event, a facile [2+3] annulation by
the allylsilane occurred affording the dihydrobenzo-
furan derivative 3a® in good yield (Scheme 1). 1,2-Ben-
zoquinones 1(b—c) behaved analogously giving the
corresponding adducts (Table 1).
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Mechanistically, the reaction may be viewed as a two-
step process, an initial addition of the allylsilane to the
Lewis acid complexed o-quinone moiety and the subse-
quent quenching of the B-silylcation. The initial addi-
tion occurs in a 1,6-fashion and the B-silylcation so
formed is quenched by the quinone carbonyl to afford
3a, as depicted in Scheme 2.7

Our studies on the reactivity of isatins started with
addition of allyltriisopropylsilane to N-methylisatin
leading to the interesting spiro-heterocyclic system 5a.
It is worth mentioning that isatins are useful precursors
for spiro-oxindoles, which are found in a number of
biologically interesting molecules.® Initial screening
studies revealed that SnCl, is the Lewis acid of choice
for this transformation. The reaction appears to be
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Table 1.
Entry Substrate Time Yields (%)
la R'=H, R?="Bu 1.5 84
1b R'=R?>='Bu 4.5 76
1c R'=H, R?=Tr 2.0 56
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general and useful yields of the spiro-adducts were
obtained with various isatin derivatives (Scheme 3,
Table 2).° The relative stereochemistry of the silyl sub-
stituent with respect to the amide group was found to
be cis by single crystal X-ray analysis (Fig. 1).

In summary, formal dipolar cycloaddition of allylsi-
lanes with o-quinones occurs in a [2+3] fashion whereas
with isatin derivatives, [3+2] annulation was observed.
The products are dihydrobenzofuran and spirooxindole
derivatives; such motifs are encountered in a number of
naturally occurring molecules of interest. Further stud-
ies employing other allylsilanes, and to explore the
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Scheme 3.
Table 2.
Entry Substrate Time (h) Yield (%)
4a R!'=Me, R2=H 3 91
4b R'=R2=H 3 74
4c R'=CH,Ph, R?=H 4 68
4d R!'=Ph, R>=H 4 70
4e R!'=Ts, R2=H 6 62
4f R!'=H, R?>=Br 4 66

Figure 1. Single crystal X-ray structure of 5a.

chemistry of the adducts formed, are -currently
underway.
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