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Oxidative polymerization of phenolic monomers and cros
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Kenta TANAKA

s coupling polymerization of asymmetrically func-

tionalized monomers are described as the precession synthesis for aromatic polymers controlled by transition

metal catalysts. New methodologies, namely radical-controlled oxidative polymerization of phenols with high

regioselectivity and asymmetric oxidative coupling polymerization of naphthol derivatives with high stereoselec-

tivity have been developed. For Kumada-Tamao type and Suzuki-Miyaura type cross coupling polymerization,

not only the head-to-tail selectivity has been regulated, but also catalyst transfer polycondensation has converted

polymerization growth mechanism from stepwise growth type into chain growth type.
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(i) Oxidative Polymerization of Phenolic Monomers

Cat. /02 OH
Ar—OH  ——==. %Ar 0 } or Ar
-H20 n n

(ii) Cross-Coupling Polymerization of Asymmetric Monomers

Cat.
X-Ar—Y . %Ar% Y = MgX, B(OR)z, etc.
XY 0 X=CLBrIetc.
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11098 Dimer formation of PPL

Entry Catalyst Oxidant Solvent Time Conv. Yield @ Dimer ratio (%)
(h) %) %) p-4 o4 00-22 00-13
1 Cu(Tpzb)CI» 029 Toluene 0.25 13 9 91 9 0 0
2 Cu(Tpzb)C1» 029 THF 1.7 11 7 91 9 0 0
3 Cu(Lif)Cl2» 029 Toluene 0.2 9 8 93 7 0 0
4 Cu(LiPr)Cl2 P 029 THF 7.5 12 9 89 7 1 3
5 Cu(LHex)CL2 D) 029 Toluene 0.2 7 7 95 5 0 0
6 Cu(LnBy)Cl2 P 029 Toluene 0.2 12 12 90 9 0 1
7 CuCl / teed © 02¢) Toluene 0.02 17 12 79 6 2 13
8 - AIBND Toluene 120 27 15 82 4 2 12
9 Tyrosinase 9 Air®  Acetone/buffer(5/5) 1 14 <0.1 - - - -

a) Total yield of dimmers. b) Cu complex (5mol%), 2,6-diphenylpyridine. ¢) CuCl (5mol%), teed. d) Enzyme (2wt%).
e) Under dioxygen at 40°C. f) Oxidized by AIBN under nitrogen at 40°C. g) Under air at 25°C.
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monomer conversion at 3h (%)

1k:15)[2»2 Dimer formation of PL

Entry Oxidation system Time Conv. Yield @ Dimer ratio
(h) %) (%) PPL 0-2 pp-2 po-2 00-2
1 Cu(tacn)Cl / 02 1 2.8 0.14 62 3 5 21 8
2 AIBN© 71 3.8 0.35 15 14 2 48 21

a) Total yield of dimers: 4-phenoxyphenol (PPL), 2-phenoxyphenol (0-2), 4,4’-diphenol (pp-2), 4,2’-diphenol (po-2), 2,2’-diphenol (00-2).
b) Oxidative coupling of phenol catalyzed by Cu(tacn)Clz2 (0.5 mol%) and 2,6-diphenylpyridine in toluene under dioxygen at 40°C.
¢) Oxidative coupling of phenol oxidized with AIBN in toluene under nitrogen at 40°C.
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