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Development of New Elastomers Utilizing Charge-Assisted Hydrogen Bonds
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Polyethyleneimine (PEI) is a versatile polymer widely-used for detergents,
adhesives, etc. One can imagine that if guanidino group is introduced on PEI, new
elastomers with network structure cross-linked through organic salt bridges will be
developed by mixing polymers bearing carboxy or sulfo group.

We have first investigated an introducing method of N, N-disubstituted
guanidino group on branched polyethyleneimine (BPEI) by reaction with
N,N*disubstituted carbodiimides under solvent-free conditions. In general, acid or
base catalysts are necessary for proceeding the reactions of amines and carbodiimides
in solution. We have unexpectedly found that the reaction of BPEI (1, M, 1,800) and
N, N*diisopropylcarbodiimide (2a) proceeds at 40 °C for 1 h without catalyst to afford
BPEI modified with N, N-disubstituted guanidino froup (8, BPEI-DSG) when it is
carried out under solvent-free conditions. The degree of substitution (r) was
determined to be 5—24% when the feed ratio of 2a to BPEI was set to 0.05-0.5
(mol/mol). BPEI was modified with guanidino group by reaction with
N, N*-Dicyclohexylcarbodiimide (2b) (BPEI : 2b =1 : 1 (mol/mol)) at 40 °C for 1 h
without solvent nor catalyst. The BPEI-DSG thus obtained has a degree of substitution
of r=11%, which was increased up to 31% when the reaction temperature was elevated
to 60 °C. Reaction of BPEI with 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (2¢)
having primary alkyl groups proceeded more rapidly to give the corresponding
BPEI-DSG, which has a degree of substitution comparable to the feed ratio of 2¢ to
BPEI (mol/mol).
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