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Summary 

A novel direct synthesis of poly(hr-alkyiiminoalanes) is described; it involves 
treatment of aluminum metal with primary amines in hydrocarbon solvents 
under a pressure of hydrogen. 

Much work has been carried out in our laboratories on the slmtheses and 
characterization of alane derivatives and especially of poly(N-alkyliminoalanes) 
(PLA) [l-5], which can behave relevant as polymerization catalysts [l] and 
reducing agents 161. In previous papers, we examined many routes for the syn- 
thesis of PIA and showed how the structure of PIA depends on the nature of the 
amine and on the esperimenta! conditions and how, in turn, the structural varia- 
tions markedly influence catalytic activity in polymerization. More recently, we 
described a simpler method [?I, which gives PW in quantitative yield according 
to eqn. 1. 

MA& + RNH2 hydroc3rbon ; (HAWR), + 2H2 + MH 

M = Na, Li 

Starting Born t-C4 H9NHz or primary amines having a nitrogen with Q- or p 
secondary carbon atoms, well defined PTA tetramers and/or hexamers are ob- 
tained. From linear amines or when employing polar solvents, complexes of PIA 
with MH are formed, which in some cases are completely insoluble. The combina- 
tion of reaction 1 with the well known reaction 2 [8], which regenerates MALH, 

MH + Al + 3/2 H2 --t MAlH4 (2) 

corresponds to eqn. 3. 
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We have now succeeded [9] in carrying out this direct synthesis of PTA iin a 
ine step process, using a small amount of MAR-L, as an activator. The reaction oc- 
/urs in both aliphatic and aromatic hydrocarbon solvents at fairly high tempera- 
krres under hydrogen pressure, and gives quantitatively yields of pure and well de- 
$xxd PIA oligomers even from primary amines, which give insoluble products or 
1 mixture of oligomers by other methods. Several promotors are found to speed 
fp reaction 3, the simplest being PIA itself. In Table 1 the results of some prehm- 
nary tests are listed. 

For applications which need the absolute absence of polar solvents, e.g. 
solymerization processes, the advantage of obtaining hydrocarbon solutions of 
ktive PIA in one step is of paramount importance. 

Research in progress is directed at establishing the influence of the nature of 
Lhe amine and the reaction conditions on the structure of the PIA obtained. 
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