Tetrahedron Letters No.ll, pp. 859-860, 1970, Pergamon Press., Printed in Great Britain.

LIGHT~INDUCED INCORPORATION OF FROTIC SOLVENTS TO CYCLOHEXENYL AND CYCLOHEPTENYL ESTERS
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Protic solvents add photochemically to six- or seven-membered cyclic olefins in the
presence of BTX sensitizere.l We have extended this reaction to cyclohexenes and cyclo-
heptenes containing an acyloxy group at allylic or homoallylic position to establish an
efficient method of preparing 1,3~ or 1,4-cycloalkanediol derivatives.

Irradiation of a solution of 2-cyclohexenyl acetate (I: R=Ac, 5.0 g)2 in acetic acid
(300 ml) and xylene (10 ml) in a quartz vessel was effected by means of external 200 W
high pressure mercury arc for 70 hr to afford a ¢is, trans mixture (ca. 1:1) of 1, 3-d1-
acetoxycyclohexane (II: R=Ac, 70%;. Irradiation of 2-cyclohexenyl benzoate (I: R=Bz)

in acetic acid without sensitizer” resulted in the formation of ca. 1:1 mixture of cis-
and trans~l-acetoxy~-3-benzoyloxycyclohexane (II: R=Bz, 56%).7 Similar irradiation of
3-cyclohexenyl acetate (III)7 as I yielded a c¢is, trans mixture (ca. 1:1)8 of 1,4-diacet-

oxycyclohexane (IV, 95%). Methanol or higher carboxylic acids were also found to afford
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acid (614%), isobutyric acid (40%), isovaleric acid (37%), and pivalic acid (35%). In
the reaction of 2-cycloheptenyl acetate (V)7 the presence of sulfuric acid9 was requisite

with I. Solvent (yield in %): methanol (51%), propionic acid (53%), n-butyric

for the formation of a cis, trans mixture (ca. 1:1) of 1,3-diacetoxycycloheptane (VI,

30%).10 "Carbonium ion-stabilizing" methyl substituent yielded inferior yields of

adducts. The acetate VII afforded the diacetate VIII (30%)7 along with the exocyclic
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olefin IX (60%)7 under identical condition. The acetate X’ also gave the diacetate XI
(25%)7 and the exocyclic olefin XII (70%).7 The formation of the diesters II and IV
occurred in a positionally specific manner, which may suggest participation of the neigh-
bouring acyloxy group controlling the protonation. It seems probable that initially
formed carbonium ion has much more vibrational energy than the one generated by simple
protonation of ground-state cis-olefin. The formation of exo-clefins IX and XI shows
that kinetic rather than thermodynamic control prevails in the subsequent reactions of

the carbonium ion.
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