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We have been interested in the chemistry of 1,2-cyclobutanediones because
of their potential utility as intermediates in synthesis and to compare their
chemistry with the extensively studied ketene dimers, 1,3—cyclobutanediones.1
A simple technique for the conversion of diethyl succinate and a variety of
a,B-substituted succinates to the corresponding 1,2-bis[trimethylsiloxy] cyclo-
butenes followed by methanolysis2 and then by dimethylsulfoxide-acetic anhy-
dride oxidation3r4 now permits ready examination of the behavior of 1,2-cyclo-
butanediones.>

Thus, the title diketone, 1, a pink solid, mp. 119.6-120.8°, was prepared
from 9,10-dimethy1-42/6-hexalin dicarboxylate in overall yield of 52¢.6/7

COLCH
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3) DMSO-Ac0 (75%)
CO,CH3 1

Preatment of 1 with slightly basic methanol or with aqueous base brings
about a benzilic acid-type rearrangement to give the hydroxycyclopropane car-

boxylic acid derivative, 2 in 90-100% yield.8 Strong agueous base converts 2

to the a-keto acid, 3b. 0o
n
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Compound 2a, mp. 74.4-75.7” showed an infrared spectrum (KBr disc) with
-OH absorption at 3480 cm™l and >C = 0 at 1720 cm~l. The nmr spectrum (CClg,
internal tetramethylsilane) showed the vinyl protons as a pair of multiplets

at 65.38-5.46 and 65.51-5.64; the OCH, appeared at §3.56(s); the OH appeared

3
as a broad, temperature variable signal (erased by addition of D,0) at about
§3.12 while the allylic protons appeared as an AB multiplet further split by
vinyl hydrogens, 6§1.85-2.90. The acid, 2b had mp. 145-147.5° (it could be
converted to 2a with diazomethane). vy, KBr >C = 0 1690 em™l. The nmr
spectrum in CDC1; showed the following characteristics: §6.4-7.0(s) - OH and
CO,H (disappear on addition of DZO); §5.55 and 65.68(t) (J = 1Hz), CH = CH

and complex multiplet 61.95-2.9 - CHp -.

Compound 3a was obtained by treating 1 or 2 with excess potassium hydrox-
ide under reflux, followed by acidification and treatment of the crude carbox-
ylic acid with diazomethane. The ester (60% yield) was purified by washing
through a Florisil column and then by distilling (bulb-to-bulb), 0.1 mm/89-95°,
np25 1.5026, vp,, (smear) 1735 and 1715 cm™l.

It is interesting to note that prolonged reflux (in the dark) of a neu-
tral methanol solution of 1 produced a mixture of 2 (58%) and 3 (8%). 1In a
slightly acid solution, under otherwise similar conditions, 2 was produced in
59% yield along with about 7% of a new compound that showed a 1780 em™l car-
bonyl absorption and -OCH3 at 63.43. The quantity obtained precluded further
structure determination.

Simply melting 1 together with an equimolar amount of o-phenylenediamine
produced the expected quinoxaline in good yield, mp. 139.5-140.9°.

Heating of the a-diketone at about 160° caused gas evolution (CO) with
the production of isotetralin. We hoped that a different reaction might occur
on photolysis. However, exposure of solutions of 1 in methanol, carbon tetra-
chloride, pentane or benzene to pyrex filtered sunlight showed only carbon mon-
oxide evolution with formation of isotetralin.l0 The mass spectrum showed no

peaks above 132 m/e.15
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