.~ g caa ~ gy amam MNAN ANIONNT C2 NN . NN
Tetrahedron Letters, Vol.32, No.1, pp 31-34, 1951 0040-4039/91 $3.00+ .00

Printed in Great Britain Pergamon Press plc

Novel Photochemical Reaction of
2-(2-Alkynyl)acetophenones Initiated by Type II Abstraction
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Abstract: Irradiation of 5a and 5b in methanol leads to formation of the diastereomeric metho
alcohols 8a and 9a, and 8b and 9b, respectively. These reactions can be understood as involving type
abstraction of v hydrogen, 1,5 cyclization of the resulting biradical 6 to form vinyl carbene 7 (as 1+ 2),
and then carbene insertion into the hydroxyl group of solvent methanol.

We report here a novel photochemical reaction of two o-(2-alkynyl)acetophenones that results
from closure on the triple bond of the intermediate alkyl propargyl biradicals (cf 1- 2) formed on type
II hydrogen abstraction.

Reaction? of the Grignard reagent from o-bromoacetophenone ethylene ketal (3), prepared from
commercially available o-bromoacetophenone, with methoxyallene? in the presence of cuprous iodide
furnished acetylene 4. Subsequent methylation in tetrahydrofuran at -78 °C, using butyllithium, hex-
amethylphosphoramide, and 5 equiv of iodomethane gave a mixture of the ethylene ketals of 5a and 5b.
These underwent hydrolysis on treatment with oxalic acid adsorbed on silica gel G in dichloromethane*
to yield a mixture of ketones. This mixture was separated by chromatography over silica gel to furnish
the desired substrates, o-(2-butynyl)acetophenone (5a)* and its methyl homolog 5b.
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Irradiation of ketones 5a and 5b in methanol (A >340 nm) followed by chromatographic separa-
tion and purification gave, respectively, 8a and 9a, and 8b and 9b, the assigned structures of which are in
accord with their spectroscopic properties.® These compounds are somewhat unstable and readily rear-
range during workup. The products appear from their spectroscopic properties to be various isomers of
the allylic rearrangement products 10a and 10b. Apart from these side reactions, there was no evidence
for other significant products from the irradiations. Type II hydrogen abstraction in 5 leads to alkyl
propargyl biradical 6, and formation of 8 and 9 can be explained through 1,5 closure of 6 to vinyl car-
bene 7. Insertion of 7 into the O-H bond of solvent methanol then yields the observed products. There
are previous examples of this type of reaction in several other systems that furnish alkyl propargyl bi-
radicals on irradiation,” but this is the first observation of the reaction in § ,¢ -acetylenic ketones. Quan-
tum yields for these products, determined at < 1% conversion and A ~313 nm, in a merry-go-round ap-
paratus, with the concomitant formation of acetophenone from valerophenone as actinometer,® were 8a
(¢ = 0.0041), 8b (0.004), 9a (0.017), 9b (0.012).
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Assignment of stereochemistry to 8 and 9 rests on the considerable difference in hydrogen
bonding in the two series that is indicated by their IR spectra.’ Both molecular models and molecular
mechanics calculations suggest that intramolecular hydrogen bonding between hydroxyl and methoxyl
should be more favorable in 8a,b than in the diastereomeric 9a,b. This is largely the consequence of
fewer non-bonded interactions in 8a,b in the conformation of the side chain required for effective hy-
drogen bonding'°

Prolonged irradiation of 5a in benzene as solvent (A >340 nm) led to only ~1% reaction and re-
covery of unreacted starting material. Results were similar at A >280 nm. We assume that the product
detectable in minute amount by analytical gas chromatography is 11, the expected result of 1,2 hydrogen
shift in carbene 7a. A small amount of 11, which contains the chromophore of 1-phenyl-1,3-butadiene,!
should prevent further reaction by competitive absorption of light and quenching of triplet 5a.!?
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