No. 4944 August 1, 1964

eorporation of label into the cytidine moiety only instead
of into both cytidine and uridine. Because the skin is
unfavourable from both a histological and biochemical
point of view, this system cannot be used to resolve the
possible mechanism of the effect of DMBA. on *H-cytidine
incorporation into RNA. Other systems are being investi-
gated with this aim in mind.
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Carrier-free (7-*H)-Testosterone

Durixeg the course of clinical investigations being
carried out here the need arose for tritium-labelled
testosterone of very high specific activity. Although
1,2-tritiated androgens are available's?, their use was
procluded in this instance by the extonsive loss of radio-
activity which would occur during the metabolism of the
steroid®.  Carrier-free (7-H)-testosterone acetate was
prepared by catalytic reduction In pure tritium of 17B-
acotoxy-androstan-4,6-dien-3-one.

As-Testosterone acetate5, m.p. 141-5°-142-5°,

max
284 my (loge=4-40), 2EBr 582, 6-08y, 6-22u, 6-38y,
812y, was prepared by dehydrogenation of testosterone
acetate with chloranil in tert.-butanolt. The use of
2,3-dichloro-5,6-dicyano-p-benzoquinone catalysed with
hydrogen chloride® gave the dienone more conveniently
and in better yield though mixed with about 10 per cent

of the 1,2-unsaturated isomer (kElf‘oaf 244 my). This

was unacceptable becausc chromatographic separation of
testosterone acetate and its A'- and A®-unsaturated
derivatives proved very difficult.

The reactivity with respect to catalytic hydrogenation
in neutral solution of the steroidal 4,5-double bond is
oxceeded only marginally by that of the 6,7-double bond’.
This difference can be increased by conducting the reaction
in anhydrous methanol in the presence of a small but
critical concentration of alkali’. In a preliminary experi-
ment, Aé-testosterone acetate (42 mg) in dry methanol
containing 400 mg 1.-* of potassium hydroxide was shaken
with pre-reduced 5 per cent palladium-on-charcoal
catalyst (3-3 mg) under hydrogen at 1 atm. pressure, and
allowed to consume 1-2 moles of gas. The solution was
filtered, acidified with glacial acetic acid and ovaporated.
The steroid was separated from inorganic material by
leaching with dry chloroform and ecrystallizing from
methanol to yield testosterone acetate, m.p. 139°-141°,

AEIESB 241 my (loge=4-21). The mixed melting point
with an authentic sample showed no depression. Traces
of the 17B-acetoxy-androstan-3-ones were detected in the
mother-liquor by vapour-phase chromatography.

Using the foregoing conditions, a 60-mg sample of
As-testosterone acetate was reduced in carrier-free
tritium gas to give testosterone acetate showing no
selective absorption at 284 my in its ultra-violet spectrum.
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This material was saponified with 0-2 N alkali in
aqueous methanol and the resulting testosteronc separated
from saturated steroids by paper chromatography (What-
man No. 1 paper; 19:1 isooctane-toluene/80 per cent
aqueous methanol), the zones being detected by auto-
radiography. The testosterone was eluted from the paper
and shown by ultra-violet spectroscopy and carrier-
dilution analysis to have a specific activity of 30-8 curies
mmole-!. This value is consistent with the formulation
of the product as (7-*H)-testosterone, having arisen from
the initially formed (8,7-*H,)-testosterone by loss of the
6-tritium atom through enolization.

The tritiation was carried out at the Radiochemical
Centre, Amersham, by Dr. E. A. Evans, whom we thank.
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Saturated Hydrocarbons from Autoxidizing
Methyl Linoleate

ExaMINATION of the vapours of autoxidizing methyl
linoleate by gas-liquid chromatography has revealed tho
presence of several compounds with retention times
corresponding to methane, ethane, propane, butane and
pentano. Identification of these compounds from autoxi-
dation of a purified unsaturated cster has not, to our
knowledge, been previously reported. This finding
confirms a prediction made by C. D. Evans et al. that
low-molecular-weight hydrocarbons would be produced
by autoxidation of unsaturated fatty acids'>. They also
reported, saturated and unsaturated short chain hydro-
carbons had been found in products from autoxidation of
soybean 0il®. Buttery and. associates identified C; to Cs
normal saturated hydrocarbons in dehydrated potatoes,
in which linoleic acid is the principal unsaturated acid in
the lipids®t. They speculated that the hydrocarbons
might have been formed in autoxidizing dehydrated
potatoes by hexanal decomposition that had been cata-
lysed by fat peroxides. However, our findings with
methyl linoleate show that the saturated hydrocarbons
arise early in the autoxidation process, when aldehydes
are either absent or present in undetectable amounts.
Therofore, the hydrocarbons are being formed either by
an extremely rapid decarboxylation of aldehydes present
at a low steady-state concentration or by a totally
different mechanism. Japanese workers identified ethane
and higher molecular weight alkanes and alkenes from
air-oxidation of soybean oil at 240° C (refs. 5 and 6). Their
results cannot be compared with ours, however, because
our ester was relatively pure and our experiments were
performed at room temperature.

We chose methyl linoleate as a simplified system for
studying rancidification in parboiled wheat products
(bulgur), because linoleic acid is the principal unsaturated
fatty acid in the lipids of whole wheat?. The original
purpose of the experiments was to observe the develop-
ment of carbonyls produced by autoxidation of unsatur-
ated fatty acids in a system free of the complications
inherent in bulgur.
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