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Abstract

Hydrogenation of 1, 3-butadiene was performed with a mixture of deuterium and 2-propa-
nol over MoS, catalyst at 140°C, which yielded 1-butene and 2-butene containing deuterium
atoms of zero (do), two (d,), three {ds) and four (d.).

Few d,-butene formation indicates independent operation of the respective hydrogenation
reactions on MoS, catalyst. The fact that few butenes containing more than five deuterium
atoms suggests multi-exchange with deuterium via sec- butenyl intermediates.

It was concluded that the reaction of 1, 3-butadiene with D, as well as the hydrogen
transfer from 2-propanol to 1, 3-butadiene may proceed via sec-butenyl intermediates on sites
having three degrees of coordinative unsaturation, on which mutual exchange between D, and

2-propanol can not take place during the reaction.
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Table 1. Hydrogenation of 1, 3-butadiene with a
mixture of 2-propanol and deuterium
Mass spectrometric analysis of parent ion

Hydrocarbons Deuterium Distribution (%)

and hydrogen do d, dy ds d, ds
1-Butene 27.8 2.5 35.7 19.5 13.8 0.7
2-Butene 31.8 2.7 34.4 18.0 12.2 0.9

1, 3-Butadiene 98.6 1.2 0.2 0 0
Hydrogen 11.0 4.1 84.9 - — —

1, 3-Butadiene 13 Torr MoS., 0.7g
2-Propanol 6 Torr Pretreatment 450°C 3hr
Deuterium 40 Torr Reaction Temperature 140°C
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Table 2. Hydrogenation of 1, 3-butadiene with
a mixture of 2-propanol and deuterium
Mass spectrometric analysis of fragment ion

Deuterium Distribution (%)
Fragments
do d, d, d;
Methyl group
of 1-Butene 39.9 36.6 15.2 8.3
Methyl group
of 2-Butene. 57.1 22.9 16.1 3.9

1, 3-Butadiene 13 Torr MoS, 0.7 g
2-Propanol 6 Torr Pretreatment 450°C 3hr
Deuterium 40 Torr Reaction Temperature 140°C
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