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3 2849 dFA 9 UFFHol sttt ¢EA J2ew o= Inifertero] <y
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Scheme 1. Basic mechanism of living radical polymerization
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bipyridine®]t} RuClh(PPh)/Al(OiPr)*s 3 Z& HolF4¢ T2AYAY o] FZZv|
gt AAste REAAEFH dolgE AlojdA S2AYAY FIolFE %

£ PN Bl o] THLH 3 FEE nEAE T

A Ho] thE F&7]9 =go] JHedty A2e dFAge g3 FaAA vF folst
A EEFFTFAE AXE 5 dov F Aed AEUE =R IFZEFZTTHA Y

Az 2@ bsaan. & AGAAE 9d F8718 AT ANA BRohY BF47]
g KT ANAY B S Ago] WAEOE At stard REAE FAHA
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Scheme 2. Synthesis of various multifunctional initiators

2. &9

2.1. USAE HAIHCQ &4

Trichloro acetylchloride € Phenol, Tris-(2-hydroxyethyl)cyanuric acid,
Pentaerythritol#} 2] ¥t&-& 53t ©d 287, 5 ZA8&7], AlF FAE718& Z2e AANAE
g5t tH(scheme 2). 3F #HE712 z= MAAE d2 £ trichloro acetylchloride
(2.1ml, 18.95mmol) & tris—(2-hydroxyethyl)cyanuric acid(1.5g, 5.74mmol)¢} pyridine
(1.58ml, 18.95mmol)& 30mle] benzened} =¢1 & %o ZoJAE 100mle) T ZepxIo
FAZNE AHESld FAF] FYIEY Wg EFEL F2AAAM 24A7 T wEEg Fof
50mle ZFHE 2-33 A% evaporatingdle] AAHES AU} ALF A& AANAY A

= heptanecdl 4 AL ALFReH BY 48 ANAY 4F F& ANAL A$E
oild B2 Axate] ALFAT

2.2. NSt
Trichloro acetylchloride, Tris-(2-hydroxyethylcyanuric acid, Pentaerythritol<
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AldrichA} A &g o] o]lA49] AR el ALEstgth Styrene(Junsei Chemicals)e 543 9
activated alumina’t 39 Z4g& FIAANA FTEEAANE AATE T AEFAT.
MMA (Junsei Chemicals)= CaH:¢t hydroquinone® 2% ¥i JAFFHFat A&
Benzene2 Sodium # Benzophenone®2 S #H3td A3 2w Diphenyl ether(Janssen
Chemicals)® ZF#AR glol AH&8Ath ol9elE CuCld 2,2'-bipyridined AldrichAb A&
S o ol BAZBAFC] AEIRAT

2.3. E=aiis

Zgur3o Axle RE MAAY S A9 vlxd FYE A oH A7IME
AzAe719 AANAE AHEE Zg2gd FEAY A5 EJoh AAA 0.16g(0.23mmol)
& CuCl (0.023g, 0.68mmol), 22'-bipyridine (0.319g, 2.04mmol), ZEJJd TGFA 5
ml(43.6mmol) 2 Diphenyl ether 5 mlZ three-way stopcock& ZtE 100 mle] w3 Eep2
Ao Y& T 130C(EE 110C)E §AE bathollA GAANF ghEAH oY dojzl A
HEL THFE 4t A713 Fo & vegd AAAZ F 60TE FAE AFLE
MAM AZAZ F 2 RFAE ZAsA 249 Azt digk aRAR2e] AAEE FEHA
}.

2.4. BN
FAE MAAL 24 'H-NMR 2 “C-NMRd| 9 £A59on 300 MHz¢
'H-NMR(Varian Co.)& A&z 5 wt%® CDChel &85t SAs At nE&xte £x
Zy B 23= d MY Zel28d A 2do) AdZ2¥ WatersAte] GPCE AME3I3 L
W fule= THFE AH83led 333 ed ZHE 134y EZ8i28€d EFEANBEMn =
472-2.160,000 ; Mo/Mn = 1.03-1.09)2 AH&3td BAY.

3. &t & u&

3.1. USAZIIE 2= HANAHQG &
t}£ 2 87| 8 ztE= JfAIA= Trichloro acetylchloride®t Phenol, Tris- (2- hyd
roxyethyl)cyanuric acid, Pentaerythritols# #e°] 3|=84d 1§F& Zt 2249 WgS
st dojAtt ol tid W32 Scheme 291 UENG glow Zbzbe] JfAIAlY] i 4
2 'H NMRelt BC NMR §¢ 9 dsgom o5 44 os) aszyez QA7
FAHASTE ¢ F U

3.2. Stard NEAC| &Y
oA vl A Al o8 BT FA S TEEE] WPHYLH Aol F
g FEuEAA a9 oz FAo] Y L LEY 130TAN FHe] 1Y
Atk AFAE7E Z2E AAAC g8 TG A= TN 5271 ¢ w2
A 110CAME wgg APaArh 45 F&71E Z2E AAAY & A2 Y At
g pEAR] AL dFEA F/AHE 2o Ad wE In(MlvIMDe #
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Ag AR Y&E ¢ 4 Utk BAFEIY WAL 12-133E9) R Ho=A
A AfAUBEEEE] S GHY EAA st e % @ T
ANAG e A2 AEANA BF Ago] 4Fate FELEol dolREstel BalA
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Figure 2. Polymerization of styrene with 3-functional initiator/
CuCl/2,2'-bipyridine in Diphenyl ether at 130°C. [M], = 4.4M
; [initiator], = 0.023M ;{l]/ {CuCl}/ [Bipy], = 1/3/9

Figure 1. Time vs. In([M]/[M]) of the polymerization of the
styrene by the 3-functional initiator. [M], = 4.4M
[, = 0.023M ; [i]/[CuCll,/[Bipyridine], = 1/3/9
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