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Study on the photochemical reacitivity of oraganotellurium, and its application for
living radical polymerization
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The reactivity of C-Te bond photolysis of variuos organotellurium compounds was
studied, and the living radical polymerization employing these comounds was examined. The efficient
radical generation from living polymer bearing organotellurium group at chain_end under photoirradiation
was utilized for the radical coupling reaction of polymers, and also the clarification of the mechanism
of radical polymerization. Althoguh the living radical polymerization of vinyl acetate using
organotel lurium compounds was studied detaily, a higly controlled polymerization was not achieved as

targeted.
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Scheme 1. Reaction of organotellurium
compounds with TEMPO under photoirradiation.
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Figure 1. Transient absorption spectra of the photolysis of
organotellurium compounds.
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Scheme 2. Polymerization of butyl acrylate.
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Scheme 3. Polymerization of (2-isocyanatoethyl)acrylate.
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Scheme 4. Diene-assisted radical coupling of living polymer.
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Figure 2. Structures of diene-assisted RC products

prepared from 1a and 2-hydroxymethyl-1,3-butadiene.
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Scheme 5. Synthesis of 4-miktoarm star polymer.

(4)

3

PMMA



®)

TERP
la 1d
TERP
la 1b
1b
3000
TERP

TERP

Yasuyuki Nakamura, Mengmeng Yu, Yu
Ukai, Shigeru Yamago,
“Organotellurium-mediated radical
polymerization under photo irradiation”,
ACS Sym. Ser., ,
2015

Yasuyuki Nakamura, Kouji Nakanishi,
Shigeru Yamago, Yoshinobu Tsujii, Kenichi
Takahashi, Takashi Morinaga, Takaya Sato,
“Controlled polymerization of Protic Ionic
Liquid Monomer by ARGET-ATRP and
TERP”, Macromol. Rapid. Commun.,

, 35 , 2014, 642-648. DOI:
10.1002/marc.201300855
Yasuyuki Nakamura, Takahiro Arima,

Shigeru Yaamgo, “Modular Synthesis of
Mid-Chain-Functionalized = Polymers by
Photoinduced Diene- and Styrene-Assisted
Radical ~ Coupling Reaction  of
Polymer-End Radicals”, Macromolecules,

, 47 , 2014, 582-588. DOL:

10.1021/ma402354m

Shigeru Yamago, Yasuyuki Nakamura,
“Recent progress in the wuse of
photoirradiation in living radical
polymerization”, Polymer, ,54
2013, 981-994. DOLI:
10.1016/j.polymer.2012.11.046

Yasuyuki Nakamura, Shigeru Yamago,

“Organotellurium-mediated living radical
polymerizationunder photoirradiation by a
low-intensity light-emitting diode”, Beilstein.
J. Org. Chem,, , 9 , 2013,
1607-1612. DOI: 10.3762/bjoc.9.183

”, 95 , 2015,
3 28
0 )
”’ 95 R
2015,3 28 ,
”, 41
,2014,11 28
”) 63 , 2014, 9
25
”) 63 ,2014,
9 25
”’ 63
,2014,5 28
“TERP-RC
(N- )
”) 94 ,2014,3
27
” 94 ,
2014,3 27
”, 63 R
2013,9 13
Yasuyuki Nakamura, Naoki Noguchi,

Shigeru Yamago, “Determination of the

termination mechanism in radical

polymerization of conjugated monomers”,
63 ,2013,9 11



()

12

( )2013, 2013, 7

, “TERP

,2013 5 29

NAKAMURA, Yasuyuki

30456826



