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Oxonation of a-Pinene to Produce Cyclic Alcohols

Hiroshi OHTSUKA, Kazuo AOMURA, Nobu ToMITA,
Mutsuya MATSUBARA, Nobuo IIDA

Abstract

The oxonation of a-pinene was studied. The aim of this research is to observe the
behavior of the double-bond in a ring terpene under the oxonation conditions.

a-pinene was separated from the desulfurized sulfate-turpentine fraction by means of
high efficient rectification.

All experiments were conducted in a 300 ml autoclave with a magnetic agitator.

In every experiments, 50 g of a-pinene was used with cobalt catalyst in the form of
dicobalt octacarbonyl. The amount of the catalyst addition was 2 wt % of the sample oil
as cobalt metal. (1H,--1CO) gas was introduced into the autoclave up to the initial pres-
sure of 160-170 atm. The pressure was kept at 200 atm during the reaction by adding
the gas mixture. The temperature of the oxonation was varied between 130°C and 160°C.
The oxonation products were then hydrogenated at temperatures of 175-210°C and under
hydrogen pressure of 200 atm in the presence of the cobalt catalyst.

When the oxonation temperature was 130°C or 140°C, the reaction products were main-
ly a mixture of cyclic alcohols (50-60%), esters (20-30%) and hydrocarbons (5%). The
esters consisted of two components. One was low-boiling and distillable, while the other
was high-boling and undistillable.

When the oxonation temperature was 150°C or 160°C, the reaction products were a mix-
ture of cyclic alcohols (80-85%) and hydrocarbons (8-14%), together with a small amount
of high-boiling undistillable esters.

The cyclic alcohols, boiling between 90° and 95°C under 5 mmHg, also consisted of
two components. According to the elementary analysis and spectroscopic determinations
by infrared absorption and nuclear magnetic resonance, one component was a-pinanecar-
binol-1, and the other was a-pinanecarbinol-2 or -3.
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Fig. 9. Steric Structures of the Cyclic Alcohols
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