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Results and Discussion

To address the question of formation of free isocyanate both the stability of
1,6-hexamethylene di-(aminocarboxysulfonate) (1) in 20 percent D,O at room
temperature and its reaction with butylamine have been examined by *C-NMR
spectroscopy. Because the carbonyl carbons of isocyanates have long relaxation
times and cannot benefit from the Nuclear Overhauser Effect, their resonances
are weak and of little use for the detection of free isocyanate (6). However, the
shift value for the a-methylene carbon of hexamethylene diisgcyanate is suffi-
ciently different from that for the a-methylene carbon of its bisulfite adduct (i)
(Table I) to insure that any monoisocyanate (3), would be detected at concentra-

TABLE I

3C-SHIFT VALUES IN PPM AND (RELATIVE INTENSITIES) FOR WATER SOLUBLE,
HYDROLYTIC PRODUCTS OF HEXAMETHYLENE-1,6-Di-
(AMINOCARBOXYSULFONATE) (1) IN 20 PERCENT D,O AND 1.8 PERCENT
TRIETHYLAMINE AT 33°C

Carbon species T a-C p-C y-C C=0
Product I 40.77 29.99 26.15
(possible 4) (619) (631) (761)
161.50
(190)
Product II 40.38 27.45 25.96
(possible 5) (454) (447) (426)
Hexamethylene di- 41.09 28.75 26.35 166.31
(aminocarboxysulfonate) ) (3351) (2756) (3190) (487)
Hexamethylene® .
diisocyanate 42.42 30.34 25.34 121.59

“In DMSO-d¢ at 33°C,

tion levels above about 0.5 percent. A 10 percent solution of 1,6-hexamethylene
di-(aminocarboxysulfonate) (1) in 20 percent D,O (pH 4.79) after standing at
room temperature for 24 hr presented no spectroscopic evidence for the forma-
tion of either isocyanate or of any hydrolytic products. When triethylamine (1.5
percent) was added to effect alkaline hydrolysis of (1), no free isocyanate could be
detected in spectra obtained using a 24-hr period. However, seen in these spectra
were new resonances with shift values significantly different from those for
hexamethylene-1,6-diisocyanate (Table I). These resonances probably derive
from dimer and trimer ureas (4) and (5), as shown in Scheme I. The insoluble
material has been reported to be the e)?f)ected polyureide material (1).

With spectroscopic data on the alkaline hydrolysis of (1) in hand, the reaction
of (1) with butylamine in water at 33°C was next examined (Scheme IT). Within
a minute after addition of a 1.1 equivalent amount of butylamine to a 10 percent
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