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Abstract

The present work on the deuteration of pure hydrocarbons was attempted to gain
additional information concerning the deuterium exchanging reaction of coal and coal
derivatives.

In this study, deuterophosphoric acid-boron trifluoride complex was used as the deuteration
reagent for the authentic substances. As a pure sample, the following hydrocarbons were
used ; aromatic ring substances, alkyl benzenes, and other saturated hydrocarbons.

The analyses of deuterated products were carried out by various methods. Infra-red
spectroscopy, especially in the region of C-H and C-D stretching vibration, gave both
qualitative and quantitative information. By mass spectroscopy the distribution of substituted
deuteriums were measured. A high resolution nuclear magnetic resonance study yielded highly
important information on the quantitative substitution of each type of hydrogen.

It was found that the deuteration of aromatic hydrocarbons occured readily at 65°C in
two hours, and aromatic hydrogens were deuterated up to 80 % or more. The deuteration
in the alkyl parts of the alkyl aryl hydrocarbons was observed only in the case of cumene
and tetralin, and all aliphatic hydrocarbons were not substituted under the above conditions.
In the case of cumene, disproportionation occured after fifteen minutes from the onset of the
reaction. It seems that the deuteration of the side chain of cumene occured when its propyl
carbonium ion was separated from the aromatic nucleus to cause disproportionation or

transalkylation.
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