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Communications

ADVANCED

loxane oligomers.m Furthermore, hydrogen bonding be-
tween phenyl-urazole groups enabled chain extension of
telechelic polyisobutylenes and crosslinking of polybuta-
dienes.*! In these polymers, relatively weak association in
combination with crystallization leads to physical cross-
links, which result in materials with improved properties.

Telechelic polymers functionalized with units that dimer-
ize without forming crystalline domains will lead to concate-
nation of the building blocks and to selective formation of
long linear chains. A high dimerization constant of the unit is
a prerequisite for obtaining chains with a high degree of poly-
merization. Our group has described the strong dimerization
of 2-ureido-4[1H]-pyrimidinones by quadruple hydrogen
bonding (Fig. 1) and the formation
of linear polymeric chains of di-
functional compounds.”! Recently,
we have shown that this 2-ureido-
4[1H]-pyrimidinone unit (UPy ’_.
unit) is suitable for functionaliza-
tion of low-molecular-weight tele-
chelic siloxanes using a hydrosily-
lation reaction.!”) However, this
synthetic strategy is not generally
applicable and requires protec-
tion/deprotection steps. Further-
more, functionalization of a tri-
functional hydroxy-telechelic
copolymer of ethylene oxide and
propylene oxide with UPy end
groups has been described that
used a diisocyanate possessing
controlled reactivity of the two iso- CHs
cyanate groups.” But the use of A~
this synthetic methodology is ham- N)\
pered by the possibility of covalent o
crosslinking.

Here we present the large-scale
synthesis, from cheap commercially
available reagents, of synthon 1 1
consisting of an UPy unit linked to a
reactive isocyanate group. The elec-
trophilic isocyanate can react with
common nucleophilic end groups of
telechelic polymers as hydroxy or
amine groups (Fig. 1). To show the
versatility of this approach OH tele-
chelic poly(ethylene/butylene) was
functionalized with 1 because it is
almost completely amorphous and

pyrimidinone units.

NH,

HO—X—OH

CsH1aNCO

u

234a) X

apolar, which increases the strength b) X = \/\0*:\(0} (2.0 kg/mol)

of the hydrogen bonds. Moreover,
we will show that this concept is o X
generally applicable to telechelic
polyethers, polyesters, and polycar-
bonates, leadmg to a new set of su-
pramolécular materials.

"

Scheme 1.
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MATERIALS

Building block 1 (2(6-isocyanatohexylaminocarbonyl-
amino)-6-methyl-4[1H]pyrimidinone) was prepared from
2-amino-4-hydroxy-6-methylpyrimidine using a six-fold ex-
cess of 1,6-hexyldiisocyanate. When the conversion was
complete, excess diisocyanate was recovered by distillation,
and the product was isolated in a yield of 94 % at a scale of
200 g. Polymers 3 were prepared by refluxing dilute solu-
tions (30 mM) of hydroxy telechelic polymers 2 in chloro-
form with a two-fold excess of building block 1, together
with a small amount of dibutyltindilaurate as a catalyst.
The conversion was determined with "H NMR spectrosco-
py, and after 10-16 h functionalization was complete
(Scheme 1). Polymers 3 were obtained after a simple work-

Fig. 1. Schematic drawing of functionalization of telechelic polymers with quadruple hydrogen-bonded ureido-
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