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Found: C, 62.88; H, 5.35; N, 14.54.) The compound yel-
lowed slowly upon exposure to air and light.

The chemical properties (acidity, chelation) and spectral
characteristics of 1 agree with those of previously reported
1-hydroxypyrazole 2-oxides!® The infrared spectrum
closely resembled that of a sample of 1-hydroxypyrazole-
3(5)-phenyl-4,5(3)-dimethylpyrazole 2-oxide, while the
NMR spectrum (CF3CO2H) showed signals at § 7.80-8.90
(m, 5, CgH3), 6.47 (s, 1, pyrazole C-4 proton), and 2.52 (s, 3,
CHs3).5 The heterocyclic structure was confirmed by reduc-
tion of 1 with zinc in refluxing acetic acid to 3(5)-phenyl-
5(3)-methylpyrazole (4), identified by comparison with an
authentic sample.®

Although 1 has not been isolated previously, its inter-
mediacy has been inferred in the nitrosation of 2 with sodi-
um nitrite in acetic acid to give 2-phenyl-5-methyl-3,4-dia-
zacyclopentadienone 3,4-dioxide (5) and the corresponding
oxime (6).7 In a preliminary investigation of its chemical
reactivity, 1 was subjected to nitrosation under conditions
approximating those reported for the conversion of 2 to 5
and 6. When the nitrosation was performed under an inert
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atmosphere, the main product was 6, while the ketone (5)
was the major product when the reaction mixture was kept
saturated with oxygen during the nitrosation. These results
support the intermediacy of 1 in the synthesis of 5 and 6 as
proposed by Freeman.

We are currently pursuing further investigations into the
synthesis and reactivity of 1 and analogous compounds.
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Synthetic Organic Photochemistry. ViI. Six-Atom
Photochemical Ring Expansions!

Summary: The photolysis of 2-(2-cyclopropylcyclopro-
pyl)eycloalkanones leads to a six-atom ring expansion in a
single step.

Sir: Traditional methods for the ring expansion of carbocy-
clic systems most frequently involve one atom ring expan-
sions.2 We have been engaged for some time in a program
aimed at developing methods by which rings can be ex-
panded by several atoms in a single step. Previously we
have reported examples of two atom photochemical ring
expansions of 2-alkenyl-® and 2-alkynylcycloalkanones*
and three atom photochemical ring expansions of 2-cyclo-
propyl-®> and 2-oxiranylcycloalkanones.® In order to in-
crease the utility of the photochemical method of ring ex-
pansion we have sought to prepare systems which combine
two of the above types of structural features and herein re-
port our initial studies in this area.

A 2-(2-cyclopropyleyclopropyl)-cycloalkanone such as 1
is an attractive model system because it can potentially un-
dergo a six atom photochemical ring expansion either by a
one photon (path a, Scheme I) or by a two photon process
(path b).” The route illustrated in Scheme II, which makes
use of a recently reported synthesis of «,8-unsaturated al-
dehydes using 1,3-bis(methylthio)-allyllithium,® provided
an efficient method for the preparation of la and 1b from
the corresponding cycloalkene oxides.

Irradiation of a dilute solution of la [Ai5%#"¢ 9293 nm (e
34)] through Pyrex until approximately 80% of 1a had dis-
appeared gave a mixture which on vpc analysis was found
to contain at least five products. Because of the large num-
ber of potential cis and trans double bond isomers of 4 and
5 no attempt was made to resolve the mixture. The crude
photoproduct was distilled and reduced by catalytic hydro-
genation over palladium on charcoal to give in 78% overall
yield a mixture which contained 19% of the starting ketone
la, 61% cyclododecanone 6a and 20% 2-cyclopropyleyclo-
nonanone 7a. :

A similar irradiation of 1b [\N93""¢ 294 nm (e 50)] to 75%
disappearance of the starting material followed by hydro-
genation of the distilled crude photoproduct gave in 86%
overall yield a mixture of starting ketone 1b (25%), cyclo-

Table1
Product Composition in Photolysis of 1a

“ in Reduced Photomixture

Time, hr Ta 6a
1 3.5 8
2 9.6 17
3 12 23
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tridecanone 6b (51%), and 2-cyclopropylcyclodecanone 7b
(24%).°

In an effort to determine qualitatively whether the six
atom ring expanded products 4 arose by way of a one pho-
ton process (path a, Scheme I) or by two consecutive three
atom ring expansions (path b) the photolysis of la was
stopped at low conversion and the composition of the re-
-duced photoproduct was determined (Table I). The results
of these experiments indicate that the six atom ring ex-
panded product is a primary photoproduct because little of
it would be expected to be formed early in the reaction by a

(CHo),
5
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O Br 0
Lit >—cu
D
(CH.),
7a, n=1
bn=2

two photon process as the starting ketone would be absorb-
ing most of the light. Through the early part of the reaction
the six atom and three atom ring expanded products are
formed in an approximately 2:1 ratio. Since in the final
product the composition is ~3:1 it appears that later in the
reaction some of 5a is being converted to 4a.
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