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The present study of the photochemical cycloaddition of enol acetates of
cyclic 1,2-diketones to 1l,1-diethoxyethylene has been initliated with the hope of
application to the synthesis2 of some sesquiterpenes, i.e. 1lludol etc.a. There
1s little known concerning the stereoselectivity and orientational mode of the

cycloaddltionu to diosphenol acetates.
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Compounds iﬂg and 2 were prepared according to the known procedures.5
Irradiation of a solution of ilin 1,1-diethoxyethylene for 3 hr with a 75 W high
pressure murcury lamp (pyrex filter) under nitrogen led to an olly product, b.p.
114-11577mmHg, which, after purification by preparative gas chromatography,

gave an addition product 4,C,,H,,0 5,6 neat)750, 1250, 1070 en~1; 2°C14 8.78

vmax
(34, s), 8.70 (6H, t), 7.80 (3H, s), 6.45 (4H, q) in 64% yleld. Similarly, ir-
radiation of compound 2 gave a photoadduct 5, m/e 256 (M+),)):::t 1750, 1245,
1060 cn”1; 7°C4 8,80 (6H, t), 7.93 (3H, s), 6.55 (4H, q). On treatment with

sodium ethexide in ethanol, E,was converted, after alcoholysis of the acetoxy

4103



No.47
4104

group, to a product 6,C,,Hy 0, m.p. 77-77.5°, ;}:3{“ 3460, 1783, 1000-1100 cm™ ;
,[CCM; 8.95 (34, s), 8.88 (3H, t), 8.85 (3H, t) in 54% yleld. The high frequency7
of the carbonyl band of the product indicates that a bicyclo[z,z,l] heptane
derivative § is produced. The skeletal change of }t to g suggests that the
compound i has an o ketol molety and the reaction could be explained in terms of

acyloin rearrangement.

N
8’ EtO % s
EtO
4 — —
o) HO

£

Orientational mode of the photoaddition was confirmed with the derivative
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Reduction of ’lt with sodium borohydride in ethanol afforded an alcohol 7,
y ool 350, 1725, 1060 en™t; T 8.78 (3H, s), 8.74 (3H, t), 8.70 (3H, t),
neat -1 cc1y,
7.90 (3H, s), and a minor amount of a diol 11¥ _ =~ 3380, 1075 em ; T 8.98
(34, s), 8.85 (6H, t). The alcohol 7 was treated with mesyl chlorlde in pyridine
- ccl
to glve a mesylate 8, 252% 1740, 1250, 1180 co™'; T % g.83 (3H, s), 8.81
(6H, t), 7.92 (3H, s), 7.00 (3H, s), 6.55 (4H, q), #.53 (1H, t). The mesylate
was then treated with sodium ethoxide to give an epoxide 9, C12H2003, m/e 212

. neat -1 c1
(M )3 Ypay 3380, 1110, 1015 em™>; T4 8.97 (3H, s), 8.83 (3H, t), 8.80 (3H, t),
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6.50 (4H, m). The formation of the epoxide 2'1ndioates that the hydroxyl group
in compound 7, is oriented in trans to the vicinal acetoxyl group, and an alcoholate
anion {a) formed by alcoholysis of the acetoxy group of the mesylate g attacks
from back side of the mesyloxy group. Reduction of 2’w1th lithium aluminum hydride
afforded a mono-ol clznzzoj,v:::t 3380, 1110, 1050 om~L, T°4 8,97 (3H, s),
8.83 (3H, t), 8.80 (3H, t), 6.50 (4#H, m) to which a tertiary alcohol structure 10
was assigned, since the hydroxyl group was not acetylated by acetic anhydride-
pyridine at room temperature. This conclusion is supported further by the n.m.r.
spectrum of Eg.

The infrared spectrum of 10 in carbon tetrachloride (3.3::10'3 mol./1) showed

only an absorption band at 3630 en~!

due to free hydroxyl group. Since strong
intramolecular hydrogen bond at 3558 cm"1 has been detected in cyclobutane
derivative }E? and no hydrogen bond in compound l2,9 orientational mode for the

photoadduct must be described as ﬁ'and another possible orientation ;3 is

excluded.
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The cis-configuration of the photoadduct g was deduced by the n.m.r. spectra
in which the signals (8.78 in 4 ana 7 8.83 in 8) due to angular methyl group
in acetoxy compounds were shifted by the replacement of acetyl group through
hydrogen to higher field (8.97 in 9 and 10, 8.98 in {})10.

The enol acetate Zlof cyclohexanedione was found to be inoperative in the
photoaddition reaction under the standard reaction conditions for‘i and E: The

reason is not clear at present.
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