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 Zirconium oxide catalyzed elimination of ammonia from 2-butan-

amine to yield 1-butene as the major product. The selective forma-

tion of 1-butene was also observed for ZnO, La 2O3, ThO2, and MgO, 

though considerable formation of C2 and C5 hydrocarbons occurred.

 Primary amines undergo decomposition to yield ammonia and olefins over acidic 

catalysts1.) 2-Alkylamines decompose to give a mixture of olefins rich in 2-olefins, 

which is produced by the mechanism involving alkyl cation intermediates. We wish 

to report that 1-butene was selectively formed in the decomposition of 2-butanamine 

over ZrO2, and that the similar tendency was observer for other basic catalysts. 

 Zirconium oxide, La2O3, and ThO2 were prepared from aqueous solutions of ZrOC12, 

La(NO3)3, and Th(NO3)3, respectively, by precipitation with aqueous ammonia, follow-

ed by washing, drying and calcining. Magnesium oxide was obtained by decomposition 

of Mg(OH) 2(Kanto Chem. Co.) at 500C in He stream. Zinc oxide was purchased from 

Kanto Chem. Co. Silica-Alumina(Nikki Chem., N-631L) was used for comparison. A 

microcatalytic pulse reactor was employed for most of the runs. For some experi-

ments, a closed recirculation reactor was used. 

 Results obtained with the pulse reactor are given in Table 13) Produced butenes 
were considered to form by elimination of ammonia from 2-butanamine. Besides but-

enes, ethane and isomers of pentene were produced in considerable amount especially 

over ThO2, La2O3, MgO, and ZnO. It is noted that butenes consisted mainly of 1-but-

ene. This is in contrast to the predominant formation of 2-butenes over SiO2-A12O3 

which is also includes in Table 1. As the hydrocarbons other than butenes might be 

produced by the successive reactions or by the processes different from butene form-

ation, the reaction was carried out at a low temperature in the recirculation reac-

Table 1 Distribution of hydrocarbon produced in elimination of ammonia from 2-butanamine

*Calculated on the base of the amount of reactant injected . **SiO2-A12O3
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for to avoid the processes 

other than the elimination 

of ammonia. Time depen-

dence of composition in 

the reaction over ZrO2 is 

shown in Fig. 1. At the 

reaction temperature of 

300•Ž, 1-butene was exclu-

sively produced in addi-

tion to ammonia. 

 The selective form-

ation of 1-butene from 2-

butanamine over ZrO2 is 

reminiscent of the dehydr-

ation of 2-butanol over 

ZrO2, in which 1-butene 

was selectively formed. 

Furthermore, selective 

formation of 1-butene from 

2-butanol was observed 

over La2O3 and ThO2.

Fig. 1 Decomposition of 2-butanamine at 300•Ž over ZrO
2 which 

 was pretreated at 350•Ž

The selective formation of 1-butene from 2-butanamine is considered to occur 

by a silmilar mechanism to the selective formation of 1-butene from 2-butanol. For 

the dehydration, the reaction is explained to occur by the process in which either 

concerted mechanism 5) or carbanion mechanism 6) is involved. Considering that ZrO2, 

ZnO, La 2O3, ThO2, and MgO possess basic sites on the surfaces, it seems more likely 

that the selective formation of 1-butene from 2-butanamine proceeds by the carbanior 

mechanism as shown below.

The reaction is initiated by abstraction of an H+ from carbon atom 1 by basic sites 

on the catalyst surface to form carbanion 1. 
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