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INTRODUCTION

Cyclobutenones are well established as useful starting materials for
highly substituted quinones and aromatic compounds.1 Electrocyclic-
ring opening leads to ketenes as intermediates, which undergo further
reactions such as [4 + 2] and [2 + 2] cycloadditions.2

Reported here is a regiospecific synthesis of cyclopentenones em-
ploying a formal [4 + 1] cycloaddition of carbenoids on cyclobutenone
ethylenedithioacetals3 and a synthesis of naphthalenes using benzocy-
clobutenone ethylenedithioacetals4 as starting materials employing a
hydrosilylation/Diels–Alder reaction.

RESULTS

Both processes work in a one-pot manner. Reaction with different
dienophiles (both alkenes and alkynes) leads to naphthalenes in good
yield. Heating of substituted cyclobutenones (usually in toluene at
95◦C) and addition of different carbenoids (silylated diazomethanes)
leads to cyclopentenones in excellent yields. These compounds have
potential as starting materials for further reactions, for example, the
synthesis of antibiotics and their analogues such as methylenomycins
and thio-anthracyclines.

Received July 9, 2004; accepted October 5, 2004.
Address correspondence to Konstantin Benda, Technische Universität Clausthal, In-

stitut für Organische Chemie, Leibnizstrasse 6, 38678 Clausthal, Germany. E-mail:
konstantin.benda@tu-clausthal.de

1463

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
3
5
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1



1464 K. Benda and E. Schaumann

REFERENCES

[1] L. M. Gayo, M. P. Winters, and H. W. Moore, J. Org. Chem., 57, 6896 (1992).
[2] R. L. Danheiser, R. G. Brisbois, J. J. Kowalcyzk, and R. F. Miller, J. Am. Chem. Soc.,

112, 3093 (1990).
[3] W. Regenhardt and E. Schaumann, Synthesis, 1076 (2001).
[4] J. S. Swenton, D. K. Anderson, D. K. Jackson, and L. Narasimhan, J. Org. Chem., 46,

4825 (1981).

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
3
5
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1


