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Abstract
The low temperature photochemical decomposition of 3- chloro-croton aldehyde
tosylhydrazone sodium salt in tetrahydrofuran results in the formation of 3- chloro- 3-
methyl cyclopropene and 5- chloro- 5- methyl- pyrazolenine respectively. In the
presence of moisture, the photohydrated compound 3 was obtained as one of the

products.

Introduction

The most common reaction of vinylcarbenes and
carbenoids is the formation of cyclopropenes, several
such reactions have been reported [1]. With some
exceptions, most routes to vinylcarbenes are
believed to proceed via the initial formation of
vinyldiazoalkanes [2]. These compounds are known to
arise from the thermal or photochemical decomposi-
tion of the tosylhydrazone salts of a, B- unsaturated
carbonyl compounds [3]. Tosylhydrazones are easily
prepared in good yield by the reaction of correspond-
ing carbonyl compounds with p-toluenesul - fonhyd-
razide. Generally, these compounds are highly crystal-
line, conveniently handled, and very stable atordinary
laboratory temperatures. General interest in the
chemistry of tosylhydrazones has arisen as a result of
the work of Bamford and Stevens in 1952 [4]. Since
then, extensive studies showed that tosylhydrazones
are potentially useful intermediates for organic synth-
esis. _

Generally, when the 8- position of tosylhydrazone of
a, B- unsaturated carbonyl compound is not substi-
tuted (R=H), pyrazole formation (through cyclization
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of diazo intermediate) is predominant [5].

As aresult of our interest to know the effect of halogen
substitution in 8- position on product distribution, we
chose the title compound. Certainly, the cyclopropani-
zation of this compound and other derivatives could
have led to the formation of 3- chloro- cyclopropenes
which must be prepared through classical methods [6].

Results and Discussion
p. Tolutenesulfonylhydrazone 1 was prepared by
reaction of B- chloro- croton aldehyde [7] with p-
toluenesulfonhydrazide in ethanol at 50 C(MP125°C,
52% yield). Identification of 1 was done according to
the analysis of spectroscopic properties.

| |
H,C $O,-N-N=C-C=C,

The mass spectrum of tosylhydrazone showed the
expected molecular ion peak at m/e 272. The H-NMR
spectrum (acetone- d6, §) revealed peaksat6.8-8.1(m,
7H, changed to 6H in D,0), 2.7 (S, 3H), and 2.4 (S,
3H). Anal. caled. For C;H;; CIN,0,S, C,48.4%; H,
4.8%; N, 10.3%. Found: C, 49.3%; H, 5.5%; N
10.5%.

To 0.12M solution of tosylhydrazone 1 in dry THF
was added an equivalent mole of sodium methoxide
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and the mixture was stirred for 15 minutes. The
solution was irradiated at 3660A° in a pyrex vessel
under nitrogen atmosphere at-5"C for two hours using
two UV lamps. After evaporation of solvent,
pyrazoline 2 was obtained as the photoproduct (88%
yield). The H-NMR (CDCl,, 8) showed peaks at 6.8-
7.2 (dd, AB pattern, J=9 Hz , 2H), and 2.1 (S, 3H).
The experiment was repeated but the wavelength
was changed to 2540A°. The product was found to be a
mixture of four compounds. Column chromatography
separation of mixture on Silica gel using a mixture of
36% chloroform and 70% carbon tetrachloride as
elutent gave two products which were identified as
pyrazoline 2 and alcohol 3 in 35% and 30% yield

respectively.
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The structure of alcohol 3was realized on the basis of its
H-NMR (CDCl,;, 8) which showed peaks at 2.4 (m,
1H), 1.7 (bs, 1H, disappeared in D,0), 1.5 (S,3H) and
0.8 (m, 2H). The alcohol 3 seems likely to have arisen
through the photohydration of Cyclopropene 4. The
source of moisture might have been from solvent or
nitrogen gas. On the basis of these results, it was
concluded that the cyclopropene yield would improve
if a high pressure mercury lamp was used and the
solvent dried as much as possible in order to avoid
further reaction of cyclopropene.

Therefore, the photolysis was repeated with a high
pressure mércury lamp for a period of four hours at
20°C through a pyrex filter. Rapid filteration of
solution through Silica gel (20g) and evaporation of
solvent gave cyclopropene 4 (47% yield). Structure
assignment of cyclopropene 4 followed from its H-
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NMR spectrum whichshowed peaksat7.2(S,2H), and
2.1(S,3H).

It is apparently possible to obtain a significant
amount of vinylcarbene from 8- chloro- substituted
a,B- unsaturated aldehyde and a simple method to the
synthesis of 3- chloro- cyclopropene derivatives.
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