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Scheme 1 Synthesis of dimethyl 4,6-bis{ bromomethyl}isophthalate
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Scheme 2  Polymerization of styrene in bulk
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Scheme 3 Hydrolysis of diester polystyrene
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Fig. 1 'H-NMR spectrum of dimethyl 4,6-bis

( bromomethy! ) isophthalate

BB BRI — RN, ARG ER P
H RN ERARLE,

=
(=]

L
(=1

=]
=
T

Conversion {%}
[ R = B |
[ = - R =)

T T T

P T 0.0
1 2 3 4 5 6 7 8 9 10
Polymerization time (h)

Fig. 2 Semilogarithmic kinetic plot of styrene conversion

versus polymerization time
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Table 1 Condition and results of polystyrene in bulk at 110°C

Conversion
No Time (h) M,(NMR)* M,(GPC) M./M.
(%)
1 2 18.6 5020 5180 1.14
2 4 30.0 8200 8110 1.15
3 6 69.4 18760 22350 1.12
4 7 74.6 21140 24560 1.13
5 9 83.3 - 28120 1.09

* Conversions were determined gravimetrically. Conversion (%) = (W,
~ W)/ Wy x 100% , where W, , W;, Wy are the weight of the polymer
obtained , initiator and the monomer added, respectively.

b ML (NMR) = Moo X 2 % (150 14 )15 + Mipisone » where [; ) and
14 are the integral values of the peaks at & = 6.3 ~ 7.3 corresponding to
the aromatic protons and at § =4.4.

° The data was determined by GPC.
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Fig. 3 The relationship of molecular weights and

polydispersities with with styrene conversion
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Fig. 4 'H-NMR spectrum of diester polystyrene
prepared at 110°C with St/I/CuBr/2,2"-bpy = 300/1/2/
6 {molar ratio} ,t =4 h
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Fig. §
polystyrene ( b) carboxylate polystyrene {c¢) dicarboxyl

FTIR spectrum of polystyrene (a) diester
polystyrene
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Fig. 6 FTIR spectrum of different polymer (a) dicarboxyl
polystyrene (b) ionic-bonded supramolecular with dodecan-1-

amine (¢) disconnection of ionic bonds
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SYNTHESIS OF MID-DICARBOXY POLYSTYRENE BY ATRP AND
FORMATION OF IONIC-BONDED SUPRAMOLECULES

YU Tao, WANG Yun, LU Dairen, BAI Ruke, LU Weiqi
( Department of Polymer Science and Engineering , University of Science and Technology of China, Hefei 230026)

Abstract  An intiator, dimethyl 4, 6-bis ( bromomethyl) isophthalate, was synthesized by bromomethylation,
oxidation , esterification and bromination reaction of 1,3-dimethylbenzene . The initiator was used to initiate the atom
transfer radical polymerization of styrene successfully . The results showed that the process had good characteristics of
controlled/living free radical polymerization. The molecular weight of the obtained polymer increases linearly with
monomer conversion, molecular weight distribution is very narrow,and a linear relationship between In([M],/[M])
and polymerization time exists. A well-defined novel structural polystyrene containing twe esters groups in the mid-
main chain was prepared with controlled molecular weight and narrow polydispersity. The structure of the polymer
was confirmed by ' H-NMR spectra . After being hydrolyzed, a dicarboxy polystyrene was obtained and used to form
ionic-bonded supramolecules with 1-dodecanamine as a model of star-shaped supramolecules. The supramelecules
formed was characterized by FTIR spectrum.

Key words Atom transfer radical polymerization, Ionic bond, Supramolecule, Star polymer



