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Abstract: Dipyridine—terminated polystyrenes and polybutadienes were synthesized by the chain end—
functionalization reaction of polystyryllithium (PSLI) and polybutadienyllithium (PBDLD with di{(2—pyridyl)
ketone (DPK) using a living anionic polymerization method in the Ar—glove box. Living polymeric lithiums
with low molecular weights (Mw=1000~2000 g/mol) were used to investigate the chain end—functionali—
zation yield with DPK and the degree of coupling reaction by the attack of organolithium to the pyridine
ring in the presence of TMEDA using GPC, "H-NMR, ®*C~NMR analysis. DPK~terminated PBD exhibited
much higher functionalization yield and less amount of coupling reaction compared with DPK —terminated
PS. 86% functionalization yield with 9% degree of coupling was obtained when the PBDLi was added
dropwise to DPK solution at room temperature. The functionalization vield was increased as the reaction
temperature decreased, however, no LiCl effect was observed in this chain end—functionalization reaction
with DPK.

Keywords: living anionic polymerization, chain end—functionalized polymer, di{2—pyridyDketone, dipyridine—
terminated polymer.
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LB 12A1%F oV 78 T ARSI

=% 2, Aeldd 1 3-butadiened 2ol& e S M4L
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Table 1. Chain End-Functionalization Reactions of PSLi with DPK
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B2ur)el $7)11, W71l DPK 0.66 g(36X107& 2 mL %
o}l =0 Wp Aad A LiCIE WAL Bl v whey|
of) oy Zgir}. o] Mo PSLi2 1 mL/min 52 ZsA7IHA T
AN HEg-E 244 AT & 2—propanol 718l 98-8 FX
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99.9 atom%D) & AFE3IGEo, HEEAE tetramethylsilane
(TMS) & ArEaiSith ZaAde aiEAke] B 240l gel
permeation chromatography (GPC; Waters 2690)% o831tk
AYL WatersAFY styragel HR—0.5, HR—1, HR—-2& A3
th GPC %5524 PS F= PBE ANSI] e g2 5 7
Aegn} B BE, M/ Me& ARSI

O]

RL)

#7 W ER

Polystyryliithiume| DPK~-ZUEH Zk=5} 512 271°] pyridineS 74|
= ketone SIEFES] DPK S} PSLiZke] Wk WA wkgolid ol
= dipyridine—2gk WA 1R} RRe) Y £A1E $151e] 1000
~2000 g/mol A%EQ) EA8ES 7IX= 8 PSLig glove boxol
A g2daled gk B wkge] H4390ch B & 49 NMR #
A =5 pExpe] U v 58 L JE)9) T Ao] ofgA
g 89 oje}l GPCE )43 243 244 AZH ARE doidl
7] 3187 ujEol| ARAEE PSLig AMgslo] Dk WA Nk Sesget
%t} Scheme 2¢] UERA WhSE —78 C, AR 2 60 T 5 ojE
71 oA dek WA DPKS] 98 (L] B2 1~6u 7119
T, e g wkgel gEks wiXEe 71 TMEDA (5= THE) ¥
LiCl kg w3z rlsisith ol 9heE22] Hal ile Hal
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Table 1o oje7 K] @et 94 wkgzro] wle) QolA dipyridine—

Sample No. 7= (;rfif; 7 [TMEDAV/IPSLi) [LiCU/[PSLU [DPK)/IPSLI] Temp.() Coupling(%) Func.yield (%
D-PSHI 20 126 [THFI/IL1=80 0 15 20 71 -
D—-PSM1 1.8 1.23 1 0 1.5 20 44 26
D-PSM2 14 115 2 0 15 60 68 20
D-PSM3 1.4 115 2 0 3 20 68 21
D-PSM4 23 117 2 0 3 78 34 43
D-PSM5 0.9 1.09 2 5 3 20 73 17
D-PSM6 2.4 119 2 10 3 20 46 34
D-PSM7 1.0 121 2 10 5 20 69 24
D-PSMS’ 2.4 115 2 10 5 20 30 49

* PSLi was added dropwise to DPK solution(0.5 mL/min).
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Figure 1. SEC chromatograms of (1) base polystyrene; (2) DPK

chain end—functionalized polystyrene (sample D—PSM8) reacted

in cyclohexane at 20 C.
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Figure 2. SEC chromatograms of (1) base polystyrene; (2)
DPK chain end—functionalized polystyrene (sample D—PSM4)
reacted in cyclohexane at —78 C.
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Figure 3. "H-NMR spectra of (1) base polystyrene; (2) DPK
chain end~—functionalized polystyrene (sample D~PSM8).
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Figure 4. 18C—NMR spectrum of DPK chain end—functionalized
polystyrene (sample D—PSMS).
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Table 2. Chain End-Functionalization Reactions of PBDLi with DPK

PBDLI ’
Sample No. [TMEDA/IPBDLI {LiCll/[PBDLI [DPKI/[PBDLil Temp.(T) Coupling(%) Func. yield(%)
P X103 o) MM, e e VIeeRr
D-PBD1 1.8 1.15 1 0 2 25 22 64
D—-PBDZ 0.7 1.28 2 0 2 25 52 66
D-PBD3 2.0 1.17 3 0 2 25 31 67
D—PBD4 2.1 1.38 2 10 2 25 36 63
D-PBDS 1.3 1.16 2 10 3 25 36 68
D-PBD6 1.3 1.20 2 10 5 25 26 69
D—-PBD7 1.2 1.18 2 10 10 25 13 68
D-PBDS’ 1.7 1.29 2 10 2 25 13 84
D—PBDS" 1.3 1.22 2 0 2 25 9 86
# PBDLi was added dropwise to the DPK solution (0.5 ml./min).
] i ’
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Figure 5. SEC chromatograms of (1) base polybutadiene; (2)
DPK chain end—functionalized polybutadiene reacted in cyclo~
hexane solution at 25 C (sample D—PBD9).
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Figure 6. 'H—NMR spectrum of DPK chain end—functionalized

polybutadiene (sample D—PBD9).
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