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90° for 10 min. followed by refluxing (118°) for
a further 15 min. A single crystallization of the
crude produet from methylbutane at —15° yielded
needles of the desired 3-coprosten-5-0 (II) in
68% wield, m.p. 89-91°: analytical sample, m.p.
93.5-94.5°, [a]h + 98° (chloroform) (¢ 2.9),
Ae 2.75 u (found: C, 83.58; H, 11.93). The terti-
ary allylic aleohol II was characterized by its
facile dehydration which was readily demon-
strated in acidic 959 ethanol (ca. 0.05N in hydro-
chloric acid): the characteristic maxima of 3,5-
cholestadiene (228, 235, and 242 mu)'* appeared
in the ultraviolet spectrum and increased in
intensity over a period of several hours. Hydro-
genation of II with platinum oxide in ethanol
proceeded rapidly at room temperature with the
uptake of one equivalent of hydrogen and yielded
coprostan-5-01,'2 (999), m.p. 79-81°,[a] % +35°
(chloroform) (¢ 3.2), A3 2.75 4.

The mild conditions necessary for the rapid
succession of steps which presumably involve
hydrazone formation, opening of the epoxide and
elimination of nitrogen'® were even more strikingly
demonstrated when it was found that the reaction
of hydrazine with other «,8-epoxy ketones pro-
ceeded at room temperature in aleohol solutions
in the presence of acetic acid. Preparatively,
using these conditions, 1,5,5-trimethyl-2-cyclo-
hexen-1-ol, b.p. 59.0-60.5° (6 mm.), was readily
isolated in 669, yield from the reduction of iso-
phorone oxide (10 g.): analytical sample, b.p.
60.5-61.0° (7 mm.), ny 1.4653, A5 2.8 and 2.9 u
(found: C, 76.87; H, 11.28). Hydrogenation with
platinum oxide in ethanol resulted in the uptake
of one equivalent of hydrogen and vielded 1,3,3-
trimethyleyclohexan-1-0l'* (789;), m.p. 71.5-72.5°,
ASE 2 8 and 2.9 u.
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The Synthesis of Cyeclopropanols

Sir:

Although cyclopropanol and simply substituted
eyclopropanols would be of interest for numerous
synthetic and mechanistic studies, no  general
methods for their preparation are available. Cyelo-
propanol itself, in very impure form, was prepared
by Cottle and co-workers,»* and again in low vield
and also impure by Roberts and Chambers® but
neither method appeared applicable for the syn-
thesis of substituted cyclopropanols of known
structure. We wish to report the synthesis of
cyelopropanol (I), trans-2-phenyleyclopropanol (IT),
and 1-methyleyvelopropanol  (ITI) by methods
which are general enough to be extended to the
svnthesis of other cyclopropanols.

OH
H OH

H CH:x OH

I CH. I1I
I1

Our initial interest in the isolation and investi-
gation of cyclopropanols was aroused by the ob-
servation that cyelopropanol accumulates during
the basic hydrolysis of cyclopropyl acetate,® despite
its known sensitivity to alkali.! Lithium alumi-
num hydride reduction of the acetate in ether,
followed by careful work-up and purification by
isolative gas chromatography gave cyclopropanol
as a colorless, stable, water-soluble liquid. TIts
derivatives agreed in melting point with those re-
ported by Cottle.

This method of synthesis was extended to the
preparation of II and III. trans-2-Phenyleyclo-
propanecarboxylic acid® was converted in good
yield to the methyl ketone by reaction with methyl-
lithium” and thence to trans-2-phenyleyclopropyl
acetate with peroxytrifluoroacetic acid.® Reaction
with lithium aluminum hydride, or better still,
with methyllithium, gave II, b.p. 75°/0.2 mm.,
m.p. 41.5-42.0°. Although IT decomposes slowly,
its structure was supported by its infrared and
NMR spectrum. It readily formed a l-naphthyl
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urethane, m.p. 130.0-130.5°, anal. C, 78.75; H,
5.55; N, 4.41 and a p-nitrobenzoate, m.p. 102.0-
102.5°, Anal. C, 67.38; H, 4.59; N, 4.84.

Cyclopropyl acetates may also be prepared by
the addition of iodomethylzine iodide to enol es-
ters. In this way l-methyleyclopropyl acetate was
formed in low yield from isopropenyl acetate.
Hydride reduction and gas chromatographic puri-
fication gave a colorless liquid, bh.p. 103°, which
was assigned the structure III on the basis of
infrared and NMR spectrum and its ready con-
version by alkali to methyl ethyl ketone.

Cottle!® prepared cyclopropanol from epichloro-
hydrin, magnesium bromide, ferric chloride, and
ethylmagnesium bromide. The mechanism of this
conversion is obscure and its applicability to the
preparation of other cyclopropanols has never
heen tested. We have found that IIT can con-
veniently be prepared in 359, yield by this method
from 2-methylepichlorohydrin.

CH,
| MgBr:
AN FeCls
O C;HsMgBr

These results make it clear that cyeclopropanols
are stable molecules, readily prepared and purified.
Iixtension of these methods to the preparation of
other cyclopropanols of interest is being investi-
gated.
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Epimerization in a Nitrite Ester Photolysis

Sir:

An clegant method for funetionalizing an “‘un-
activated’ aliphatic site was recently reported by
Barton, Beaton, Geller, and Pechet.! The method
involves photochemical rearrangement of a nitrite
ester to an oximino aleohol, and its power as a syn-
thetie tool has been convineingly demonstrated. 3

H /(m) H OH NOH
N v O ]
¢ om M ¢ &
NN VERGVERN
(e 1%
AN PN

(1) D. H. R. Barton, J. M. Beaton, I.. E. Geller. and M.
AL Pechet, o Am. Chem. Soc., 82, 2640 (1960).
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In connection with research in the caryophyllene-
humulene field we have been investigating the con-
stitution of “«’’-carvophyllene alcohol* and have
used the nitrite reaction as a degradative step.
We have encountered in our work a case in which
the C—O0 bond undergoes « change of configuration
in the course of the nitrite—oximino alcohol trans-
formation. Because of the significance of this
finding to those who may use the nitrite reaction
in synthesis or in structural studies we wish to
report relevant experiments that establish this
configurational change, even though we are not
ready to propose complete structures for our com-
pounds.

“o’’-Caryophyllene alcohol (henceforth abbrevi-
ated “a’’-alcohol; C;HaO, m.p. 118.5-119.5%;
3,5-dinitrobenzoate, m.p. 176.5-177°) was prepared
as reported*® and was oxidized (979;) to a ketone
Ci;HosO (m.p. 40.5-41.5°; 2,4-dinitrophenylhydra-
zone m.p. 158.5-159°). This ketone responded
negatively to several tests for enolizable hydrogens,
and its infrared band at 1742 em. ! (carbon tetra-
chloride) indicates a strained carbony! comparable
to that in a five-membered ring. Reduction of the
ketone with sodium in 2-propanol regenerated “«’’-
aleohol (879,), whereas hydrogenation (platinum/
ethyl acetate/perchloric acid) gave in about equal
amounts “a’’-aleohol and a liquid, isomeric aleohol
(designated  epi-“a’’-aleohol) whose 3,5-dinitro-
henzoate has a m.p. of 129.5-130.5°. The epimerie
aleohols are readily separated by chromatography
and can be differentiated by infrared spectroscopy.
Oxidation of epi-“a’’-alcohol with chromium tri-
oxide reformed the original ketone (809;). These
experiments show that “a’’-aleohol and epi-“a’’-
alcohol are epimeric secondary alcohols.

Nitrosation of epi-“a’’-alcohol (sodium nitrite
in acetic acid) gave the erdue epi-nitrite as a liquid
[v (carbon tetrachloride) 1642, 1621, 915 em.™!]
from which epi-“a’’-aleohol could he regenerated
by =aponification. Trradiation of this epi-nitrite
in henzene with a mercury lamp gave an oximing
aleohol CisHys0uN (mup. 226.5-227° dec., » (po-
tassium bromide) 3500, 1632 em.—7; yields, 50—
609). Acid hydrolysis of the oxime provided the
corresponding  keto aleohol C;Hs 0. [m.p. 98.5-
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