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Design of Main- and Side-Chain
Sequence-Regulated Copolymers via Single
Monomer Radical Addition and Radical
Copolymerization
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(A) Atom Transfer Radical Addition (Kharasch Addition)
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Scheme 1. _ Atom Transfer Radlcal Addition (ATRA) and their
Aplication.
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Scheme 2. Atom Transfer Radical Additon and
Step-Growth Radical Polymerization with Chiral Transition
Metal Catalysts
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Scheme 3. Radical Copolymerization of Allyl Funvtionalized
Sequence-United Oligomers

Table 1. Copolymerization under Various Conditions

: @ T, T Reactivity
b b ANCOTp- .5 Ratio?
M, Solvent [M;lp/[Maly Mb M /M, MM, C) - -
I-Hexene Toluene 11 27400 208 14/86 o 79
o PnC(CFy,OH 1/1 36000 164 24776 - - 0 33
Toluene 122800 232 16/84 205 311 0 73
1 phoFg0m M1 22900 233 2476 206 321 L
- 71 12100 2.10 39/61 234 304 o
Toluene 11 35500 156 18/82 206 328 0 70
2 PRC(CF,),0H 11 34100 155 19/81 283 351 0 49
________ 7 8900 1.40 38/62 324 317
Toluene 11 30700 1.33 16/84 236 319 0 70
3 PhC(CF);0H /1 50500 1.28 20/80 248 336 0 47
77777777 M 6100 1.86 40/60 271 318
Toluene /1 20200 286 16/84 454 309 0 63

4 PRC(CF),0H 11 27800 252 21779 576 331 0 42
- 71 9400 245 39/61 849 333
[M;]p +IMA](/[AIBN], = 100, toluene, 60 °C. “by 'H NMR *by GPC. “T(PMA) =10 °C,
T,(PSt) =100 °C, T (PNIPAM) = 134 °C. by Kelen-Tiidos method.
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Scheme 4. Synthesis of Maleimide-Ended
Sequence-Regulated Dimers and their Radical Alternating
Copolymerization
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Iterative ATRASs for Side-Chain Sequence Regulation
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Scheme 5. Main- and Side-Chain Sequenced Polymers via Radical
Copolymenzauon of Maleumde Ended Sequence Regulated Trimers
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Figure 1. Temperature dependence of transmittance: 10 mg/ml
THF/MCH = 50/50 solution; cooling rate = 1 °C/min; wavelength
500nm, and DSC Analysis of poly(M,-alt-St).
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A 6),
HAE

4/5



BONTHEGRIZONWT, 7T
VT AT VTN 74 e ﬁ’ﬁﬁg@fgﬂ% (1 poly(MSA-alt-St) + 3 poly MSApwac )

WK ERIZ K0 VR gz 28 y pisestam
L%, A1 Fvary7Ly s A N s

FERIZOWTHIRET 21T o7, £ . 3 - L g
THOYIEEEZ T HILESEE D (am)

Y AR= ﬂ?}l/.b.{ﬁ{fﬁi L L\ Eﬁ%%])%&f (1 poly(MSA-ait-St) + 4 poly(MApa S-ait-St)
DELIRDEIITEEAEL, 2T ' -
NORATED DLS JE 517577, G- 106
ZNENDORLFREROTZE A,

WL E 100 nm B EOBEER B ° blom) o
B, av 7Ly s AOMARE e i)

BENE, VFROBALT I 0 av
= ] ) D =171 nm
, .,,,/,,PIJ\/\” i ‘ Dy/Dy =1.09 ||
3

PLEIZ Ko TR FRITIE & A E2EM

Lo T=23, FVR A 8o

A A5 JE TR A R Q) D IR i e e e
X b‘ﬁxh‘b 300 nm ui@*ﬁ%%ﬁ (2 poly(MA,S-alt-St) + 4 poly(MApyacS-alt-St))

MBR ST, —h, AR LR YOS
AT % AT DR AT \\C\w o oz m
([ZFRWT, RIS <72 b | 200 2 . _+MMA

nm BEEZRLEE 2, ZoZ Lk b oy L

V. EEHIREEE S A A U HES DIE R >  Figure 2. DLS anlysis of polymer mixture in CHCIy at 20 °C

LR &4 b B4 2 2 = b 7o (Q028W%): [COOH] = [NMe:R] = 0.5 mM.
- DR —
Mol

L b RewCTlid, ATRA RS E W X0 mER—REEZ2 AT 58 ~— D5/
MARETH L Z 2R L7z, & <2, ATRA KURIC X V6N D EFESA Y IE /7
=& 7 VHNEET H T EICX Y A LI X OMUSHECA I = 0 1235
BALTZT TR, T 6 DMK A F AT MEBYIEE D £ ORI DORARONE
FRZE->T, R ~—DOWIEICEEEL G20 Z L2 b E LTz,

References

1) Matsumoto, H.; Nakano, T.; Nagai, Y. Tetrahedron Lett. 1973, 51, 5147.

2) (a) Kato, M.; Kamigaito, M.; Sawamoto, M.; Higashimura, T. Macromolecules 1995, 29, 1721. (b) Wang, J.-S.;
Matyjaszewsk. K. J. Am. Chem. Soc. 1995,117, 5614.

3) (a) Satoh, K.; Mizutani, M.; Kamigaito, M. Chem. Commun. 2007, 1260. (b) Mizutani, M.; Satoh, K.; Kamigaito,
M. Macromolecules 2009, 42, 472.

4) Satoh, K.; Ozawa, S.; Mizutani, M.; Nagai, K.; Kamigaito, M. Nat. Commun. 2010, 1, 6.

5) Tizuka, Y.; Li, Z.; Satoh, K.; Kamigaito, M.; Okamoto, Y.; Ito, J.; Nishiyama, H. Eur. J. Org. Chem. 2007, 11, 782.
6) Satoh, K.; Matsuda, M.; Nagai, K.; Kamigaito, M. J. Am. Chem. Soc. 2010, 132, 10003.

5/5



