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Abstract: Parabanic acid reacts with formaldehyde, ethylene oxide, and propylene oxide under
mild conditions to give hydroxyalkylated derivatives. The products were isolated at high yield
from the stoichiometric reaction mixtures. The N,N’-bis(hydroxymethyl)paraban-ate (1), N,N’-
bis(hydroxyethyl)parabanate (2), and N,N’-bis(2-hydroxypropyl)parabanate (3) were identified
on the basis of IR, 'H , and '*C NMR spectroscopy and X-ray crystallography for 3. The isolated
compounds are formed at preliminary stage of polyaddition reaction between parabanic acid and
epoxides leading to parabanate-bonded polyethers.

N-hydroxyalkylated derivatives of heteroaromatics like isocyanuric acid (X =N-H, Y = H)
and parabanic acid (PBH;, X = none, Y = H):

X 0

Y/\(‘)(\Y

can be obtained by straight hydroxymethylation of free acids with formaldehyde or oxiranes, or
by synthesis of s-triazene (or imidazolidine) ring from N-alkylated precursors (1,2). The
polyetherols obtained in such procedures are useful substrates to obtain thermally resistant
polyurethanes and polyesters (2,3). In the course of our systematic work on the subject we have
focused on the synthesis of the low molecular weight products of addition of oxiranes to

parabanic acid, i.e. bis(hydroxyalkylated) derivatives of parabanic acid (where X = none, Y =
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CH;OH, CH,CH,OH, CH,CH(OH)CH3) (4). The N,N’-bis(hydroxymethyl)-parabanate (1),
N,N’-bis(2-hydroxyethyl)parabanate (2), and N,N’-bis(2-hydroxypropyl)parabanate (3) have
been isolated in pure form in good yields: 95%, 90%, and 80%, respectively. Whereas 1 can be
obtained by simple stoichiometric reaction between formaline and PBH; at room temperature
within 8 minutes (4), the respective oxiranes react with PBH; at 40° C within 12-15 hours in the
presence of triethylamine (TEA) catalyst (5). The compounds have been identified by elemental
analysis, the 'H and '*C NMR, and IR measurements (see Table 1). The vic-o) stretching
vibration bands of PBH; (1768, 1741 cm’') (6) shift slightly upon hydroxyalkylation indicating
that substitution on nitrogen takes place. In the case of 3 regioselective oxirane ring opening is
observed. The (R,S)-, (S,5)-, and (R,R)-3 are formed in statistical 50% : 25% : 25% prcportions,
as can be estimated from X-ray crystallographic measurement performed for crystals obtained by
recrystallization of crude product from butanol-heptane solvent mixture with 80% final yield.
The diastereoisomers are not distinguishable by NMR. The molecular structure of 3 is presented

in Figure 1.

Fig.1. Molecular structure of 3 with crystallographic numbering. Selected bond lengths (A):
N(1)-C(3) 1.458(2); N(1)-C(4) 1.356(2); N(1)-C(6) 1.404(2); O(2)-C(4) 1.213(2); O(4)-C(6)
1.194(2) (for details see Table 2 and ref. 7-9).

There are four molecules of 3 in the unit cell. The hydrogen atoms attached to O5 and O5A lie at
common position for both the R and § configurations at C8 (C8A). The conformations around

C2-C3 and C7-C8(C8A) are antiperiplanar similarly to those found in N-propylparabanate and
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Table 2. Crystal data and structure refinement for 3.

Empirical formula
Formula weight
T /K

A /A

Crystal system
Space group

a /A

/A

/A

/D

/R

N<T»OU

D. /Mgm

u /mm?

F(000)

Crystal size /mm

0 range for data collection /°
Ranges of h,k,1

Reflections collected
Independent reflections (Rjn)
Data/parameters

GOF (F?)

Final R,/wR, indices (I>20y)
Largest diff. peak/hole /e' A

C9HI4N205
230.22

100(2)
0.71073
Monoclinic
P2,/n
13.448(3)
6.0200(10)
13.939(3)
95.38(3)
1123.5(4)

4

1.361

0.112

488
0.22x0.17x0.15
3.69 - 28.44
-17-17,-8-5,-17-18
7179

2598 (0.0272)
2598/224
1.143
0.0519/0.1056
0.370/-0.235

N-methyl,N'-(2-phenylethyl)parabanate (10). The N1-C3 (N2-C7) bond distances are analogous
to those in other mentioned derivatives. In all cases N-alkylation resulted in elongation of N1-C6
distances from 0.008 A (for mono-N-alkylated derivative) to 0,077 A for 3 and shortening of C6-
04 bond (0.018 A for 3 and 0.028 A for N-methyl,N’-(2-phenyl)ethylparabanate) in comparison

with parabanic acid (11).

From the obtained results it can be concluded that no enantioselectivity of addition of the

second propylene oxide to N-(2-hydroxypropyl)parabanate occurs; the final mixture is composed
of statistical (R,R), (S,S), and (R,S) bis(hydroxyalkylated) diastereoisomers ofi 3. Identified

bis(hydroxymethylated derivatives of parabanic acid are intermediates in the condensation of

parabanic acid with excessive equivalents of oxiranes leading to formation of parabanate-based

polymers studied by us recently (1).
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