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Table 1  Sample materials used in this work and in

Previous works
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Fig.1 Activity per unit amount of ethylenediamine

in l4-dioxane vs. time for the reaction be-

tween ethylenediamine and PV Asoo (T).
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Table 2 Rate constants (k) and activation energies(Ea)" for the materials in the reaction

k! Ea
Materials
30°C 50C 70°C 90°C kJ » mol!

Ethylenediamine _ 12 1.6 2.0 13
1,3-Diaminopropane — 1.4 22 2.6 15
1,4-Diaminobutane - 1.1 1.5 1.8 12
1,5-Diaminopentane - 1.3 2.0 2.5 16
1,6- Diaminohexane — 1.0 1.4 1.8 14
1,7-Diaminoheptane - 1.0 1.5 2.0 17
Ethylene glycol 1.9 2.9 3.9 - 16
Bﬁtanedioic acid!? — 1.7 2.0 2.4 7.4
Aniline® - 0.44 1.5 4.9 39
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Table 3 The relation between the rate constants (k) and the relative atomic charges of the N atoms

in the diamines estimated by applying MOPAC method™

Materials (B/h') at50°C Value of charge on N atom
Ethylenediamine 1.2 -0.278
1.3-Diaminopropane 1.4 -0.273
1.4-Diaminobutane 1.1 -0.274
1.5-Diaminopentane 1.3 -0.274
1.6-Diaminohexane 1.0 -0.274
1.7-Diaminoheptane 1.0 -0.274
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Abstract

Reactivity of Normal Chain Diamines in the T-for-H Exchange Reaction
Hiroshi Imaizunm, Hiroyoshi Saito* and Naoki Kaxo

Department of Chemistry and Chemical Engineering, Faculty of Engineering, 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 exchange reaction) between tritium-labeled poly (vi-
nyl alcohol ) and each normal chain diamine has been observed in the range of 50 10 90 C. Consequently, the
activity of the diamine increased with increasing reaction time. Applying the A”"-McKay plot method 1o the
observed data thus obtained, the rate constants (k) for the diamines were also obtained. Using each k thus ob-
tained, the relation between the number of methylene groups in the diamine and the reactivity of the diamine
was guantitatively compared.

Then, in order to clarify the effect of relative atomic charge of N atom in the amino group on the reactiv-
itv of the diamine, the MOPAC method was used. From botl the above-mentioned and the obtained previ-
ouslv, the following five items were found as to normal chain amines in the T-for-H exchange reaction. (1)
Increasing the number of methylene groups in each diamine leads to decreasing k for the diamine. (2)The
decreasing ratio of the reactivity of the diamine, where the number of methylene groups in each diamine in-
creases from one to three (and to five), is larger than the decreasing ratio of the reactivity of the diamine,
where the number of the methylene groups in the diamine increases from two to four (and to six). (3)The ef-
fect of temperature on the reactivity of several compounds is in the following order:(dicarboxylic acids) <
(diamines) < (diols} <(aromatic compounds). (4) When the munber of methylene groups is odd, the relative
atomic charge of the N atom in the amino group decreases with increasing number of metitylene groups in the
diamine. When the number of methylene groups is even, the relative atomic charge of the N atom has a ten-
dency to increase with increasing number. (5) We have a high possibility that the structure of normal chain
diamine in a certain solvent may be stereo-chemically estimated by applying both the MOPAC method and
the method used in this work.
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