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Suzuki-Miyaura polycondensation of tribromobenzene and p-phenylenediboronic acid ester in the
presence of ‘BusPPd precatalyst afforded hyperbranched polyphenylene with 100% degree of
branching and a much higher degree of polymerization than predicted by the Flory-Stockmayer
theory. Based on the result of a model reaction of tribromobenzene with phenyboronic acid in the
presence of the same Pd catalyst, this polymerization behavior is probably due to successive tri-
substitution of tribromobenzene with the boronate in the monomer and oligomers through
intramolecular Pd-catalyst transfer. Similar polycondensation of tribromo monomers, including
bromothiophene units or silyl group, with diboronate monomers afforded high-molecular-weight

hyperbranched polymers without gelation.
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Figure 1. MALDI-TOF mass spectrum of the polymer obtained by the polymerizatoion of 1 and 3a at
room temperature for 3 h, followed by end-capping with 2-bromothiophene at room temoerature for 24 h.
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Table 1. Polymerization of 5 or 6 with 3 2
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Sa-c 0ot ot B 6 Br 0 8
o oo oot
3¢ 3d 3d
entry 50r6 3 Reaction site ratio of Br:B(OR), Time (h) M, (M, /M, )P Yield (%)°
1 5a 3a 1210 3 13600 (2 86) 90
2 5a 3b 1.5:1.0 3 3210 (1.50)¢ &
3 5a 3b 1510 24 3890 (1.62)9 ¢
4f 5a 3b 1.51.0 3 20000 (8.60) 38
5 5a 3c 1510 05 10400 (5.14) 65
6 5a 3d 1.51.0 3 3680 (1.90)° e
7 5a 3d 1510 24 12000 (5.37) 59
8 6 3a’ 1.3:1.0 3 17900 (7.99) 98
9 6 3b 1210 24 10600 (2.17) 58
10 6 3d 1.2:1.0 24 18500 (4.42) 9
1 5b 3a 1510 5 7610 (1.78) 48
12 5b 3b 1.51.0 5 76600 (4.22) 24
13 5b 3c 1510 4 64700 (11.51) 26
14 5b 3d’ 1.5:1.0 5 80700 (9.35) 40
15 5c 3a 1510 3 11900 (2 60) 86

@ Polymerization of 5 or 6 (0.60-1.0 equivalent) with 3 (1.0 equivalent) (reaction site ratio of Br:B(OR), = 1.2-1.5:1.0) was
carried out in the presence of 5.0 mol% of 1Bu;PPd G2 precatalyst and CsF (4.0 equivalents)/18-crown-6 (8.0 equivalents)
at room temperature in THF and H,O. © Estimated by GPC based on polystyrene standards (eluent: THF). ¢ Isolated yield. ¢
Crude product. © Not isclated. f The polymerization was carried out at 40 °C.
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