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The simlilarity of the ultraviolet absorption spectra of
a,B-acetylenic ketones to those of a,B-ethylenic ketones
ralses the possibility that both a,P-unsaturated chromophores
might exhibit parallel photochemical behavior. While the photo-
chemistry of ethylenic ketones has been thoroughly explored,l
that of acetylenlc ketones has not been investigated. We wish

to present here some preliminary findings on this subject.

C,H_OH

While acetylenlc ketones I (Anz 5

ax 212 my, log € 3.3) and

Iz (lsgiSO 220 my, log € 3.4) are very reactive photochemically,
only intractable high molecular welght products are obtained
upon irradlation in solution. In the presence of olefins,
however, a clean addition reaction 1s observed. In analogy with
the behavior of a large class of a,B-ethylenic ketones% addi-
tion of the acetylenic bond across the olefinic linkage would

be expected to yleld cyclobutenyl ketones IITa and/or IIIb.

However, this was not the reaction course followed. Addition
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of the carbonyl to the double bond led to the exclusive forma-
tion of acetylenic oxetanes, instead. Such a reaction mode 1s
characteristic of saturated ketoness’4 and typical of those
aromatic ketones which possess a low lylng n — 7* triplet

5,6

state. The observed reaction course of acetylenic ketones

suggests, therefore, that they too react via n = 7¥ excited

state.
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Irradiation* of 2.5 g of I in 50 ml of hexane and 100 ml

of isobutylene led to 50% reaction after four hours. The adduct

* Hanovia 450 watt lamp with corex filter was employed. The
reaction temperature was kept below -10° by means of a dry-
ice bath.
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was isolated in 46% yield* (b.p. 50-51° at 25 mm. Hg) and con-
sisted of a ratio of isomers IVa (m.p. 45-46°) to IVb of 14:86.
The structure of the products was adduced from elemental analysis
and mass spectral molecular weight determination and from the
infrared (no carbonyl absorption; strong acetylenic C-H stretch-
ing vibration at 3300 cm_l) and n.m.r. spectra (three methyl
singlets in 8.4-8.9 T region; C=C-H singlet at 7.54 T for IVa

and 7.40 t for IVb and methylene protons at 7.4 and 7.6 T as

AB guartet, J=11 c.p.s. for IVa and at 5.9 and 6.0 t, J=5 c.p.s.
for IVb).

Cycloaddition of I to 2-methyl-2-butene led to the formation
of four adducts, consisting of the two expected geometrical
isomers of both Va and Vb, By vapor phase chromatographic
analysis the ratio of Va to Vb was found to be 30:70. The
structure of Va and Vb was established by n.m.r. spectroscopy
from the chemical shifts of protons H, and Hb.**

The reaction of 3-octyne-2-one (II) with isobutylene pro-
ceeded 1n an analogous fashion to that of 3-butyne-2-one.
Products VIa to VIb, formed in 82% yield (50% isolated yield
b.p. 115° at 25 mm.), were produced in a ratio of 15:85.

It is noteworthy that the addition of the carbonyl in these
acetylenlic ketones proceeds quite stereoselectively, furnishing
primarily that isomer whose diradical intermediate is more

sta.ble.4 The selectivity appears to be higher than that of

The yield of product, evaluated by vapor phase chromatography
employing an internal standard, was found to be 64%.

Chemical shift of Ha proton is in the 7.5 7T region while that
of proton Hb is 5.5-5.7°T.
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benzaldehydes and naphthaldehydess, but somewhat less than that

of saturated carbonyl compounds4, acetophenones and benzo-

5:8 More of that isomer (va), formed from the less

phenones.
stable diradical intermediate, is produced when 2-methyl-2-

butene 1s employed instead isobutylene; this is consistent with
the expected effect of the additional methyl group on the rela-

tive stablilities of the two diradical intermediates formed.4

References

1. See for example, 0. L. ( 1apman, Photochemical Rearrangements

of Organic Molecules in "Advances in Photochemistry", Vol. I,
W. A. Noyes, Jr., G. Hammond and J. H. Pitts, Jr., Eds.,
Intersclence Publishers, 1963.

2. P. E. Eaton, Tetrahedron Letters, 48, 3695 (1964).

P. E. Eaton, J. Am. Chem. Soc., 84, 2454 (1962).

E. J. Corey, J. D. Bass, R. LeMahieu and R. B. Mitra, ibid.
86, 5570 (1964).
3. E. Paterno and G. Chleffl, Gazz, Chim. ital., 33, 341 (1909).

4. G. Buchi, C. G. Inman and E. S. Lipinsky, J. Am. Chem. Soc.,

76, 4327 (1954).
5. N. C. Yang, M. Nussim, M. J. Jorgenson and S. Murov,
Tetrahedron Letters, 48, 3657 (1964).

6. D. R. Arnold, R. L. Hinman and A. H. Glick, 1ibid., 22, 1425
(1964).



