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The Oxidation of Epoxides by Dimethyl
Sulfoxide. A Simple Synthesis of
a-Hydroxy Ketones!'

Sir:

Dimethyl sulfoxide reacts with primary and
secondary alkyl halides and tosylates to yield the
corresponding aldehydes and ketones respec-
tively.?—8

We should now like to report that epoxides can
also be oxidized by dimethyl sulfoxide if catalytic
quantities of boron trifluoride are present. In
accord with the results obtained with halides and
tosylates, the products are a-hydroxy ketones and
dimethyl sulfide. Although the same reaction occurs
in the absence of catalyst, much longer reaction
periods are required and the yields are seriously
reduced. A sample procedure is described.

A solution of 10.0 g. (0.102 mole) of cyclohexene
oxide and 0.12 ml. of boron trifluoride etherate in
40 ml. of dimethyl sulfoxide (predried by azeo-
tropic distillation with benzene) was heated on a
steam bath for 22 hr. Additional portions (0.06
ml. and 0.04 ml.) of catalyst were added at the
end of 15 and 20 hr., respectively. The reaction
mixture was poured into ice water and extracted
with chloroform. Evaporation of the dried extracts
and distillation of the residue furnished 8.8 g. (76%,
yield) of 2-hydroxycyclohexanone as a colorless oil,
b.p. 83-85°/13 mm.; reported” b.p. 71°/7 mm.
This substance was further identified (1) by com-
parison of its infrared spectrum with that re-
ported,” (2) by the formation of its osazone,’?
m.p. 218° dec., and (3) by its solidification to a
variable melting range mixture of monomer and
dimer.”® In one run, dimethyl sulfide, b.p. 36-38°,
was obtained in 609 yield by distillation of the
reaction mixture prior to work-up.
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In a similar manner, both 28,38-epoxy-5a-
cholestane and 2,3 a-epoxy-5a-cholestane (dioxane
was required as a co-solvent in the latter case)
gave Sa-cholestane-38-0l-2-one,® m.p. 105.5-107°,
in yields of 559, and 459, respectively.!! In addi-
tion, both epoxides afiorded 5a-cholestane-2,3-
dione,'? m.p. 138-140° (119, and 199, respec-
tively) and 5a-cholestane-28,3a-diol,** m.p. 200-
201° (10% and 5%, respectively).

Phenacyl alcohol was prepared in 579, yield
from styrene oxide by the same procedure.

TuropoRE COHEN
Taparazu Tsusx

ContrIBUTION NoO. 1080
DEPARTMENT OF CHEMISTRY
UNIVERSITY OF PITTSBURGH
PirrsBURGH 13, Pa.

Received February 10, 1961

(9) An apparently pure sample of dimer, m.p. 151-152°,
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The Reaction of Aminomethyltrimethyl-
silane with Nitrous Acid?

Sir:

The well known reaction of nitrous acid and
aliphatic amines is characterized by products
resulting from an intermediate carbonium ion. We
wish to report that the reaction of aminomethyl-
trimethylsilane hydrochloride (I) and nitrous acid
results in silicon-carbon bond cleavage. Apparently
diazomethane, rather than nitrogen, is the leaving
group. No products which would result from car-
bonium ion I1% could be detected.
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The striking contrast between this reaction and
the reaction of neopentylamine® may be attributed
to the ease of nucleophilic attack through the
d-orbitals of the silicon.

To a solution of 25.0 g. (0.18 mole) of amino-
methyltrimethylsilane hydrochloride* and 37.0 g.
(0.53 mole) of sodium nitrite in 200 ml. of water,
100 ml. of 6N hydrochloric acid was added drop-
wise with cooling. After the addition had been
completed (2 hr.), the mixture was heated at
reflux for an hour. The mixture was extracted with
ether, the ethereal extracts washed with base to
remove any nitrous acid also extracted and then
concentrated by distillation. Fractional distillation
vielded 7.8 g. (56%,) of hexamethyldisiloxane (III),
b.p. 98-100°, n3' 1.3765 {lit.,’ b.p. 99-100°, n¥’
1.3772]. The infrared spectra of this material and
of an authentic sample of hexamethyldisiloxane
were identical. Gas phase analysis (5’ Silicone col-
umn, T = 100°) of the concentrated ethereal
extracts prior to distillation indicated the absence
of hydroxymethyltrimethylsilane,® sym-tetrameth-
yldiethyldisiloxane,” and chloromethyltrimethyl-
silane® Each of these compounds was prepared
independently and could be easily distinguished
from hexamethyldisiloxane in gas chromatographic
analysis, Aminomethyltrimethylsilane hydrochlo-
ride and sodium nitrite, in the absence of acid, do
not react.

Evidence for the release of diazomethane is
indirect. An attempt to remove it from the reaction
mixture by co-distillation with ether was unsuccess-
ful. However, distillation of the acidic agueous
reaction mixture yielded methanol (gas phase
chromatography identification using a 10’ Carbo-
wax column at T = 102°). Also, in one run, when
3,5-dinitrobenzoic acid was added to the reaction
mixture, a 43% yield of methy!l 3,5-dinitrobenzoate
was isolated, m.p. 107-108° [lit.,* m.p. 107°].
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The scope of this reaction and its possible use
as an alternate route for the synthesis of diazo-
alkanes are now under investigation.
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A New Approach to Polycyclic Bases. 1.
The 1-Azabicyclo{3.2.0]heptane System!

Sir:

We wish to report a novel procedure for the
preparation of polycyclic bases from acyelic starting
materials which does not require the isolation of
intermediates. The method involves the treat-
ment of ditertiary glycols with w~chloronitriles in
concentrated sulfuric acid followed by the reduction
of the resulting C=N link with sodium borohy-
dride and then the addition of alkali to induce
intramolecular alkylation. As a result of this
technique, we were able to obtain 2,2-dimethyl-4-
isopropylidene-1-azabicyclo]3.2.0Jheptane (1) a de-
rivative of a hitherto unreported bicyclic system.
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The formation of I illustrates a further example
of a new and general route to N-heterocycles which
have, to date, led to 1-pyrrolines, 5,6-dihydropyri-
dines,? dihydro-1,3-oxazines,® dihydro-1,3-thiazines,
2-thiazolines,* and bis(N-heterocycyl)alkanes.®

The 1-azabicyclo[3.2.0Theptane(I) was prepared
in 609, over-all yield based on the dimethylhexane-
diol. The intermediate 2-chloroethyl-1-pyrroline
(Ia) was formed when 3-chloropropionitiile was
treated with  2,5-dimethyl-2,5-hexanediol in cold
concentrated sulfuric acid. This compound was
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