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BENZOCYCLOBUTENONES FROM ACYLSILANES
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summary: Reactions of o-(a-phenylthio)alkylbenzoyltrimethylsilanes with a
suitable catalyst such as Group 6 metal carbonyls in refluxing toluene or
dioxane afforded benzocyclobutenones.

The generation of o-quinodimethanes from the stable precursors and
subsequent Diels Alder reaction constitute a powerful synthetic strategy
for construction of 6-membered rings!. Notably absent in the 1list of the

transient species is the methylene ketene species 1, which if readily

accessible should be very useful for preparation of tetralones 2 under the
typical Diels Alder condition. And this was considered to be essential in
one of our projected synthesis. One of the potential candidates for the
stable precursor for the o-quinodimethane 1 may be acylsilanes 32, readily
available from the corresponding carboxylic acids®(Egq. 1). But numerous
attempts to generate o-guinodimethanes directly from acylsilanes were not

fruitful“.
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Another possible precursor is benzocyclobutenones 4°, for which, among
a number of syntheses, the thermal cycloaddition of benzynes to alkenes
such as ketene acetals is certainly the most direct route®. But, in our
hand, this reaction gave poor yields of products especially with higher
alkenes. Still remaining possibility would be to find a suitable methad
for ring closure of the acylsilanes 5 - 127 to benzocyclobutenones.
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For these conversions, there was a need to employ a transition metal
catalyst capable of undergoing oxidative addition and reductive elimin-
ation®. In this regard, the Group 6 carbonyls® seemed to be appropriate.
And an added bonus of using those catalysts is that the central metals are
thiaphilic?¢:1°, cConsequently, a toluene(3 mL) solution of the acylsilane
5(200.1 mg, 0.56 mmol) and Mo(CO)¢(295.7 mg, 1.12 mmol)!! was refluxed for
4 h under N, until complete consumption of the starting material. After
aqueous work-up and flash(SiO,) chromatography, the corresponding benzo-
cyclobutenone 13 (72.3 mg) was obtained in 74% vield.
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Accordingly, the acylsilanes were subject to the present reaction with
various Group 6 compounds, the results of which are summarized in Table 1.
Acylsilanes with various structures could be accommodated. Also, the
reagent could be any one of Group 6 metal carbonyls except for the case of
W(CO) s although it is difficult to pinpoint which would be the reagent of
choice. It should be mentioned, however, that Cr(C0)s reactions usually
gave a mixture of Cr(CO); complex and free forms of benzocyclobutenones,
out of which the metal-free products was isolated after treatment with
excess I,. Also, it is interesting to note that Pd(PPh;), could catalyze
the reaction efficiently despite of the inferior reactivity(Entry 13).
However, the acylsilanes 11 and 12 without the thiocether functionality
gave complex mixtures with any of the reagents 1listed above. And
low-boiling solvents such as THF, benzene, acetonitrile, etc. regardless
of ligand power gave poorer vields of products.



rable 1. Preparation of Benzocyclobutenones?.

Entry Starting Reagent Rxn Tine Product Yield
Material (h) (%)
0
1 5 Cr(Co) ¢ 4 @:_J( 61°
n-Bu
2 Mo (CO) ¢ 4 i3 74
0
3 (] Cr(Co) s 2 @:( 43®
CH,CH~CH,
4 Mo (CO) ¢ 2 14 54
)
5 S+ Mo(CO)sI- 4 76
Me
0
6 7 Cr(co) ¢ 4 @ﬁc 75°%
H,Ph
Mo (CO) ¢ 4 s 66
W(CO) ¢ 4 56
0
9 8 Mo (CO) ¢ 2 @:/K 60
CH, ) ,CH=CH,
16
0
10 9 Cr(co) ¢ 6° @:/Q 55b
CH,) ,CH=CH,
11 Mo (CO) ¢ 6 17 46
)
12 Sy Cr(co)si- 4 60
Me
13 Pd (PPh;) ,¢ 77°¢ 60
o}
14 10 Cr(Cco) ¢ 20° @:/K 43"
h
15 Mo (CO) 2 18 51
®All reactions were carried out with 1.5 - 2.0 equiv of the

reagent under N, in refluxing toluene unless otherwise noted.
PAfter treatment with I,. °In refluxing dioxane. 9With 0.1
equiv of PAd(PPhj3),. °In refluxing THF.
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In conclusion, a new and versatile method for benzocyclobutenones is
developed starting from acylsilanes. Their utilization in synthesis will
be reported in the future.
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