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Table 1 Structural formulas for sample materials used in this work

Material Carbon number in the ring Structural formula
Cyclopentylamine 5 Q/ NH,

NH,
Cyclohexylamine 6 O/

NH,
Cycloheptylamine 7 O/

NH,
Cyclooctylamine 8
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Fig.1 Tritium activity per unit amount of cyclohep-
tylamine in 1,4-dioxane vs. time for the reac-
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Fig.2 A”-McKay plots for cycloheptylamine in the
reaction.
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Table 2 Rate constants (k) and activation energies (E.) for the materials in the reaction

k/h! B
Material
50°C 70°C 90 °C kJ - mol!
Cyclopentylamine 1.7 2.0 24 84
Cyclohexylamine 1.3 1.6 1.9 9.6
Cycloheptylamine 12 1.5 1.8 9.9
Cyclooctylamine 12 15 17 8.5
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Fig.3 Arrhenius plots for the four materials used.
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Abstract

Kinetic Analysis of the Reactivity of Cycloamines in
the T-for-H Exchange Reaction
Hiroshi IMAZUML Satoshi NaGasawa®, Yukihiko
SHINOHARA and Naoki KANO : Department of Chemis-
try and Chemical Enginee;'ing. Faculty of Engineer-
ing, Niigata University, *Graduate School of Science
and Technology, Niigata University, 8050 Ikarashi 2-
Nocho, Niigata-shi, Niigata Pref. 950-2181, Japan

The hydrogen-isotope exchange reaction( T-for-H ex-
change reaction) between tritium-labeled poly(vinyl alco-
hol) and each cycloamine dissolved in 1,4-dioxane has
been observed at 50 - 9(5°C. Consequently, the quantita-
tive relation was obtained between the reaction time and
the increase in the tritium activity of the cycloamine. The
reaction was dynamically analyzed with both the
A"-McKay plot method and data observed. Moreover, in
order to clarify the effect of the relative atomic charge of
the N atom (in the amino group) on the reactivity of the
cycloamine, the MOPAC method was introduced. As to
cycloamine, the following three matters have been conse-
quently found in the T-for-H exchange reaction : (1)the
reactivity of each cycloamine decreases with increasing
the number of carbon atoms in the ring of cycloamine, (2)
the rate constant (k) for each cycloamine depends on the
reaction temperature, (3)the correlation is found between
the relative atomic charge of the N atom in the NH. group
and k for the cycloamine.
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