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Abstract: A facile and efficient method to construct a multicyclic branched polymer through combining
atom transfer radical polymerization (ATRP) and atom transfer radical coupling (ATRC) technologies
is introduced. Firstly, the branched polystyrene was prepared by ATRP using 2-(2-bromoisobutyrylo-
xy)ethyl methacrylate (BIBEM) as the branching agent. And then Br terminal-Br terminal radical cou-
pling of BPS was conducted through ATRC under a high dilute solution. The obtained multicyclic pol-
ymers (c-BPS) exhibit a rare characteristic of narrow dispersity and endless structure. The structure

and property of the resulted polymers have been characterized by triple detection size exclusion chro-
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matography (TD-SEC), nuclear magnetic resonance spectroscopy (! H NMR) and dynamic light scat-
tering (DLS). The results show that the well-defined and high purity multicyclic branched polystyrene
(c-BPS) have been synthesized successfully.
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Table 1 TD-SEC analysis results of separatedbranched polymers

Sample M,/ (g+ mol 1) M,/ (g+mol 1) APDI g’

BPS-1 9 600 30 200 3.08 0.79
BPS-2 30 500 39 100 1.17 0.78
BPS-3 54 800 85 200 1. 26 0. 48
BPS4 141 000 311 500 1. 25 0. 52
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Table 2 TD-SEC analysis results of different molecular weight branched and cyclic polymers

Sample M,/ (g« mol™1) M,/ (g - mol™1) AppI a

BPS-1 9 600 30 200 3.08 0. 56
BPS-1 7 800 28 800 2.61 0.62

BPS-2 30 500 39 100 1.17 0. 60
c-BPS-2 25 700 39 200 1. 19 0. 65

BPS-3 54 800 85 200 1. 26 0.55
c-BPS-3 46 400 82 300 1. 25 0. 44

BPS-4 141 000 311 500 1. 25 0.63
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