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Gopalpur Nagendrappa$

Engler-Bunte Institut, Bereich Petrochemie,
Universitdt Karlsruhe, 7500 Karlsruhe, West Germany

Abstract: 1,7-Dichforocyclopentene undergoes dehalogenation-ning opening with sodium
and chlorotrimethylailane to gform silylated pentynes.

1,2-Dihalocycloalkenes have long been known to dehydrogenate with alkali metals
ta  cycloalkynes, which, if  unstable (5-8 membered rings), would undergo
oligomerization or other cycloaddition reactions with trapping r‘eagentsl. We have
now noticed that the same reaction leads to ring «cleavage in five membered ring
system, and the results are presented here.

When 1.2-dich10rocyclopentene2 (1} was heated with sodium and chlorotrimethyl-
silane at 50-55° in dry ether3 for 45-50 h (15 h in dry THF), a product was obtained
in 90% yield4, which contained mainly the pentynes 2 and 3 along with 4 (in 15:65:12

ratio respectively) and traces of a few unidentified products5 (Scheme I).
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Scheme 1

Five membered heterocycles are known to yield ring opened products when
treated with strong bases. The driving force for these reactions is believed to be
the stabilization of the anion finally on the electronegative hetercatom in the
cyclic isomerﬁ. The formation of 4 indicates that the anion 57 is likely to be
formed initially which then leads to the ring cleavage productsg. When this reaction
was extended to 1,2-dichlorocyclohexene (6), it was found to react at room temperature
giving a complex mixture of products, which did not, however, include any silylated
hexyne. Thus the ring strain appears to be responsible for the homocyclic ring

opening in the case of 1. Considering the very poor yields of the identifiable
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products reported previously in the dehalogenation of 1,2—d1‘halocyclopentenes1

the excellent yields of 2 and 3 from 1 imply that the ring cleavage is perhaps

the major path of the reaction and that the intermediates would lead to intractable

material if not trapped by suitable reagents such as chlorotrimethylsilane used here,
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that undergoes ring~opening. There is some circumstantial evidence for the last
route but we have not yet been able to prove it.
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