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EARNMZAKAEWMET AEA3IK.BER

ERARSSATHT FHESSMARNMD
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BEEULRE M CTHF A A, 2 3 KIFMULEA L
Ja BE T 1,15 3 08 4y 5 B 3 0 B X 2 4 (PST-
Thp) . PST #1 PST-Thp i 5+F B R H 53 #i A Waters
510 B KB F 4 L (R M 48 5 Waters™ 486 % )
R, KR 254 om) B E , Hi 34 S 70 & 0k
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1.3 PST-Thp M E{L BB HE
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(2411 Bl B9 77 B 47 .0.56 ¢ PST-Thp i+ 20 mlL
Ao, B EERMAR 40 oL FhH-LK FeCl,
FIBGHP, FeCl, IR APEM LA B 4 A5 R
B FEETTEERMN 24 h, RARERLER
RENERRERE, ARG KREREKEEE
WM PRMAE O, BHHT Y. AZ 8RR
B 48 h IR X ES® PST-Thp, B HB £
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1.4 PST-Thp ME{LBEELE IS
—ERH PST-Thp2 #1 0.56 g Thp & T 20 mL r
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75, A BN 100 mL FH5-F7K FeCl, (BEH 5 H
WIS RE R B ) IR A WP B EE IR AL 24 h.
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UV-240 43 X 6 BT W E PThp-g-ST KT EYH
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Scheme 1 Preparation of macromonomer of PST capped with thiney! group

Table 1

{ PST-Thp)
ST Butyl lithium 3-Bromothiophene ~ GPC results
Polymer E—————
(g) ( mmol ) ( mmol) M, MM,
PST1 2.70 0.08 - 38300 1.05
PST-Thpl  2.70 0.08 0.24 30000 1.08
PST2 2.70 0.18 - 15500 1.04
PST-Thp2 2.70 0.18 0.54 17100 1.11
PST3 2.70 0.23 - 12100 1.03
PST-Thp3 2.70 0.23 0.69 15800 1.21
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Fig. | Molecular weight distribution of PST and PST-Thp
by GPC

Preparation of macromonomer with thienyl end-group
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Scheme 2 Mechanism of oxidation coupling polymerization of thiophene and synthesis of PThp-g-ST

Table 2 Oxidation coupling homopolymerization of PST-Thp
macTomonomers
PST-Thp {g) W, Con GPC results
PThp-¢g-ST
2 3 (g2 (=) M, MM,
GP-01* 0.56 - - 0.56 49.6 48600 12.39
GP-02* - 0.56 - 0.56¢ 56.2 30200 1.79
GP-03" - - 0.56 0.5 63.0 27500 3.58

*The first digit denotes the amount of thiophene added and the second

stands for the macromonomer used.

2.3 PST-Thp SEMPINELBEHRES
PST-Thp2 558 m} 12k 17 55 38 K 7 2 i =X 2 B
=5 B A K N ZBEBR K R PLER A AT R ok
R S mER(W) SRYME AR
A, LZAEM B A TS T UARR, B T2 fE
PST-Thp2 HABER 2 E S ARERACRIER
SR LR AN PSEThp2, BRI A B T 2B
RSP (CP-y2) K y RRA[FIEEM MAE.
GP-y2 SHTWERBMNE B (P, M PSt-
Thp2 %% k% (Con) 1 A % 3. Con Ffi PST-Thp2 hn

AR &S TFEE, KT PSt-Thp2 BN
R XATRERG FREMNMHERNEAIRESY
EHHIBRFE FEN. K> FRENFRLER
TREHEE:

W, x P, - Wy
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Ha Wi, W, 73 5|WEBF1 PST-Thp2 MIMA R .

H PST-Thp2 B9 ¥% fk 2 n K tff PST-Thp2 #
CP-2 P HMEEARETE W%)ERIIAEKS
gt —H AR GP-y2, 8B EA ¢ B e
EERGY . EXRREEMR T THE EMFESH
MLHEBE S GP-y2 ME S B(W, )39 R 13.5,
15.6.18.6 1 30.0, B GP-y2 * PSt-Thp2 B & B
AT . GP-y2 ol BT 24 GPC i £k g
2R BABRERFIAZR I B, T &I GP-y2 7]
B  FRO AL BT, SR E @K
R BB H .

Table 3 Ouwidation coupling copolymerization of PST-Thp2 with thiophene

W, W Wy Pi.. Con W, GPC resulis w,

PThp-g-ST i ’ AmgglA
i (g) (e (g) (%) (%) (%) R MM, (%)
GP-12* 0.52 Q.10 0.62 95.4 71.5 12.1 3.88 36800 2.30 3.5
cP-22 0.52 0.20 0.72 85.0 46.0 15.3 2.28 42100 2.24 15.6
GPp-32* 0.52 0.45 0.97 76.7 45.0 30.1 1.51 51800 1.98 18.6
Gp42* 0.52 0.56 1.08 72.5 47.0 33.6 1.43 57900 1.67 36.0

* The first digit denotes the amount of thiophene added and the second stands for the macromonomer used .
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Fig. 2 GPC curve of the soluble of PThp-#-ST (GP-52} in
chloroform
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Fig. 3 FTIR spectra of the soluble of PThp-g-ST {GP-y2) in
chloroform
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Fig. 4 Uv-vis spectroscopy of the soluble of PST-g-ST
(GP-»2} in chlorcform
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(3RH) 697 cm™ ' WERIFH AT 754 cm ' #E) . BEM} KR H
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HEpmREHEREAY S .

EAH UV-Vis XA 4 FFR, 07 K
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ZEIFARENEHN=WN S F&, RIA
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SYNTHESIS OF MACROMONOMER OF PST CAPPED WITH THIENYL
GROUP AND STUDY OF ITS OXIDATION COUPLING POLYMERIZATION

HE Weidong'’, LEUNG L M*, WANG Zhiyu'
(" Department of Polymer Science and Engineering and Laboratory of Bond Selective Chemistry of China Science Academy |
Undversity of Science and Technology of China, Hefei 230026)
( Department of Chemistry , Hong Kong Baptist University, Kowloon . Hong Kong)

Abstract A novel macromonomer, polystyrene capped with thienyl group ( PST-Thp), which can undergos
oxidation coupling polymerization , has been synthesized by anionic polymerization of styrene with butyl lithium as the
initiator and 3-bromo-thiophene as the terminator. Its homopolymerization and copelymerization with thiophene in the
presence of anhydrous ferric chloride produced poly( thiophene- g-styrene) ( PThp-g-ST) and were studied by GPC,
FTIR and UV-Vis spectroscopy. The homopolymerization just gave out polymacromonomer with very low
polymerization degree . Copolymerization of PST-Thp with thiophene produced graft copolymer with conjugated main
chain of polythiophene and narrowly-distributed branch chain of PST. Copolymerization conversion of PST-Thp and
the fraction of the soluble of PThp-g-ST increase with molecular weight of PST-Thp.

Key words Macromonomer, Graft polymer, Thiophene, Oxidation coupling polymerization



