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W E CHRTERIHETEN(PVSO) FUE-MERMENSIER . T _REEIELER, #THEFRS,
HELPASH WERENERZBEIRENESY BEYHNMEELAE 10 E EESMMAL
BT RERCEHETREEMEAHREN NTRKBREARREMNE IR 5.

X@R Elk BEXHIBETIR, ENEAY, ik

1 R B’ Z H (PA) ¥ 5] 55 £ 8 4K ( Precursor) ,
BEEZBETH(PPVSO) RAME TEAS &
H.ATHRERAIBRPREIREMEL FEFH
FREBRBHHTI RN, KRR MEE A T
114 PPVSO 2R IEIR R B (E B ~ 150°C) # 4%
W PA,RIE =4 B P-4 % T i AR, IR B & F T 4K
BEERERENER" T AC280NE
MR PVSOMBHREANZ=ZHELEY, E1EE
BENSTEMHRT T RH5%5HE 17 PVSO #Xf
-RERLH R BILRY IR AR E AT
VA MR o S A T 2% 3 e itk B 35 R bl AR B R B
7T 00 B B AL ( Self-micellization) it B . B &
3 B E BE A 6 B A o A 3 P R L BB A R R
EHMEEERAER BT LA PPvso B ILE
PARERA, SECEFRPEALFMNE
BERAT R FEHER M HEH, e
REEAEMRACRK.EXEL PVSO IETES,
AT ZRERFE 2R IR, & A 8050 B o SR AR B
I PPVSO BINE AW HEESEMBKHGTHEZ
HERMEREENENEZR, b —F5H
PVSO i Bt ML M R AH.

1 XEI;L

1.1 {FEAH

Fir B 7R0 8 4 40 S ), B U6 B Ah B BE
H NEXmEaEtRNsTRE £ XN
FETHHERERZE EHWEL . T R
(SAH)ER T M5 BMALNHIE, 24054 %
BREREERIE. FETRESR T, M 50 mL M
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AEmRPMALBEL R T H125(0.023 mol),
A K 70 5 M (40 mL) MBS R (0.02
mol), IO EHW, TERKK 24 h, 55
F-4 E-WANE-ETIRA, XA Gelman T E
HEMESI RRARNEES 1,1- ¥ X2 % (DPE)
HIBIZE CaH, FEE T M ERIR, BEHBRH .

1.2 ERZBETHR(PVSO)HIB &

7 500 mL B9 = FUH P, 89 (0.5 mol) AT K
ZROSOmL) RN, A ZBEABER.LH. 2R
MR T, T 30 min AR BEHBERPRER
MEGEM (0.5 mol) , BRI XHBN-ZBBER. 5
BOLL =80, A ZRZ%5(0.75S ml ) FIE K Z
B(10mL) , BAMBETE I hHAREBEENE
MAERERBMARER, HEREZE . N RES
BREER N 0.5 h, RIVIERYEMN B . EHEALKM
BERESVIBRELNE . BFAMERN _RZ
"R HFUALH# - SHEEREHETT SR
RE .

LTAEH M50 mL) A 3] 500 mL =
HHP, F45min HEFMAHH (0.6 m)HZ
BE(17S mL) R B BB, MAZEG F R
R 10h . RS HEFTR, T ¥EE NaBr, [
WAHIAIEK(200mL) , KAMBAGBESR.
KER CHCL (B0 mL)EW 3K, WEFNE. B
BLESEXAK CaCl, TG, EFHARLREN, B#
170 R 7 18, WU SE 40 ~ 45°C/133.3 Pa RY 1B 53,18
PO EEMREREZIAERE(PVS) . R
15% .
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B PVS(0.15 mol ) F1IK Z, B (70 mL) , fli A F)
WOml M =FH P, EB TR 30% H,0, KF
BO3mol) FAIMEES, MERNLE. WA
Ml WHEBEAER, TIEE A CHC,
(BmL)ERZK WEAIE FHIEBARR
EPH ALK CaCl, TRERERLEEN, B
A, M5 92°C/26.7 Pa 19184, BRI LG . XL
Pk B W A, M 0% . B E 20T, TE CaH, FF
ETHEAR REARARPEH . EHFET -20<
K& .

1.3 #J PPVSO M8l &

PHAM-BEESHE(-78C) , ERM4ES R
BT #fTHRA RN A 280 100 mL B A B30
PMA LK THF(30 mL) I H B K5 &0, Hm
A& 3 fEEE/R B DPE, U RER IS ¥R 51
RiEtE  BS M A (& PVS0(2.50¢) .0.5h 5, H
EHBRL L RESHE. . MADSHEHEKL
Bth, 183 X K E EH K PPVSO-a, FE# 5+ T
BIFBERETIANYT M (SAHDET
4mLEK THF, BIMARIREGH R, TEHRKER
B 10 min. 7o 8 B A W M A 8 288 (300 ml) ,
LR ERNEKRIE. R B-TIEML.BHT
BE . HIFHRMEEEN PPVSO, ¥ RET
-0CHMKED. FHERS S ©iE (GPC,
Styrogel™ Millipore 5 i+ Hl Waters™486 I i 1R 3¢
ERMIBIMERSUNRA S FREES> M UE
B REAE BB FE KA 254 nm.

1.4 BZHROHE

HBPPVSOERMBEEN lem . BER 2mm B
B ETHERP. EB33PaNasTEET, T
0CHH P 24 h, PPVSO BRAH TR BAH
RZHR (PA). J9BR EE PPVSO B9 #4 8 BR K2 Mi,
PPVSO MEKBr RS, EREEZEN 1lem . BEE N2 mm
WA FE M B 40 T HE 4T RN B ROBL , 3 2 B R
AR L0 A 003 LA 8 S A 30 B B i PR B, BRUBR R R
EEMAG R L E AL,

1.5 PPVSO WIS

¥ PPVSO(0.1S )T 1,2- " Z. 52 (30 mL)
o, ARt F B AR (CPBAL0.3 ), FE R M
24 h. A 1 mol/L 4R%-F BEPS VR (1 mL), Bk SEH
15 min. SRR A, IR H e %5 LB =4,
BIAAAREEZLHER(PPVSO,) . M BN 33
&I O0X-8 VPO {{ ] PPVSO, HI%EXt %4 F

E(AIn,PPVS«Z)2 ),?"é?ﬂjﬁﬁ‘b‘j 9%&% 40CC .

1.6 FRIIBEXNWE

L KBr [E B 8 7 Nicolet 550 FTIR 4L #b Y6 3% (X
EHEARRESYMAIN AL, HERKRLTH
HERSE.

# PPVSO(#Y 150 mg) B F THF(10 mL) , JT A
0.1 mol/L HCL P¥ M (1.20 mL), #& ¥E # )5 LA B Bk
R A, A 0.05 mol/L. KOH/MeOH 5 W
WMEAE.
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2.1 PVSOMI&HR

PVSO & B & KBRS W AR A i 5 =,
1 B .

B 1A PPVSO P [E] ™% PVS # 500 MH:z
'"H-NMR i% BAZR AR 1, ZFHSYEHNHIE
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Fig. 1 'H-NMR spectra of PVS and PVSQ

Table 1 'H-NMR results of PVS and PVSO

Chemical shift and coupling of proton
Ha Hb He Phenyl
pPVs 5.24.d 5.28.d 6.49.dd 7.15.m
PVSO 5.78,d 6.09,d 6.55,dd 7.50 and 7.61,m

Monomer

Selvent : CDCly

2.2 PVSORIAEFES

HEFRST-BC.E<AHTHIT.MA
HERERFHROLKTRSBRL, RARER
R EEH#T MALRLERT —BREG . EENE
ERLHE, RUBEPLAT L L BERM
ZRIWAF2LF , HRPEEITDE-SE F-HM
ZHEEEESN X PVSO #THETES KM,
ERMBEAGMEREMENT FRIH . PPVSO-a
(L EREE S E) MA L PPVSO(H HREF M) 0
CPCHIE&E i w RUETRENTARRET
RN ERARIL.
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Scheme 1  Synthesis route of PPVSO and its reaction

Table 2 Anionic polymerization of PY5( at —78C*

Initator SAH Yield Theor GPC
Polymer

(mmol) (mg) (%} M, M, PDI
PPVS0-1 Cs-Naph,0.306 93 100 8830 9380 1.04
PPVS0-2 Cs-Naph,0.504 150 91 5360 5600 1.05
PPY50-2a Cs-Naph,0.504 a 91 5360 5500 i.05
PPVS0-3 Cs-Naph,1.100 330 14 2450 3510 1.01
PPV50-4 Na-Naph,(. 288 90 100 9370 9820 1.03
PPVS0-4a Na-Naph,0.288 0 100 9370 9760 1.03
PPVSO-5 Na-Naph.0.435 130 100 6210 6080 1.03
PPY50-6 Na-Naph,(.748 230 100 3610 3720 1.03
PPVS0-7 Li-Naph, 0. 804 240 95.3 3360 3920 1.01
FPVS0-8 Li-Naph ,0.462 140 95.1 5840 6010 1.03
PPVS0-9 Li-Naph.0.310 95 92.5 8720 10670 1.04
PPV50-9a Li-Naph,0.310 0 92.5 8720 9740 1.01

* 2.50 g PV50 monomer was used.

The molar amount of DPE and SAH are more than three times that of the initiator,

2.3 PPVSO M BRAMEHL
PPVSO T OCHEZ FEAEMEMNB RN, &
FRTENR PAWAESWMLSLENE 2 fr
B Bk R, PPVSO # S—0 1 45 ik 3h 1%
(1043 em™ ) REA B R, PARNRE C—=CHEMN
C—H M ¥ (1009 em™' ) H T . B R PPVSO
PHER BN I HEBEMMREELEY 8

ERAHARERNMBEE AL ERBBRIE
PoREFEMYME-RRHL.

PPVSO 5 E b LR X & 2 B & 8 (PPVSO0, ),
HERAMEBFTETEO—S=0 MR &
(1305 em™" 1 1145 cm™") . A T B EE PPVSO My #h
HER RO, #F 1305 e ' YE R PIbRMEME, UL A,/
Ay LLTE R 85 58 P2 IH B AL B I (DE ) , S8 RY #h 48
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ME3 fFR, A~E PPVSO KA HBBEERXE
9% ~ 98 % .

(AINSIAIJOS)
DE = [ 8o (1)
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Fig. 2 FTIR spectra of PPV50-9,PA-9 and PPVSO,-9
PPV50,-9 was acidified . PPYS0-9 or PA-9 was not acidified .
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Fig. 3 Elimination degree of PPYS0 with time

B F PPVSO R 4R 5 5B & 4 W B AL, i
# PPVSO EAL R E M PPVSO, LI E R Y
g Xt o F B . HILE KIS, 1305 cm™' #1145
em ™ 4 O—S—O MR RNGH B HE H—2m
ALMERES BRI, REEGRAEIE A
VPO ¥ E SUR K H A9 PPVSO, X R T8/
M, epvso FERFIAR 3 IMREHRERSOH

TEE B, BB RIS PPVSO I T 4+ T & .

2.4 BAPKRUETHREEDHE

PPVSO # PPVSO, F ¥ 5& A1 IR 72 £, & 3000
om™ " BRI A 3 T BT 69 7K R MU e , AT B I L JS TH
%1600 cm B, BB L TREBR K
g THESYWRES T HENE 4 B, B
X T 4 F & 8 & & PPVS0-9, {5 AT LA L %% Bl
1591 em™ ' Ab B COO™ Li* Bk 210 45 Ik 5h e | X Jo K
HMBE LY PPVS0-9a W AL . HI &, SN B
FEYI PA-9O Fl PAGa R WA “1BL"#,H PAOFF
TERMIBNMEIRE, RN L RBEASYRRHN
B B 3 O O T A TR 3

PA-9a A h ‘ l / \
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Fig. 4 Comparison of PPVS0 and PA with{out} carboxylale group

ME 3 &0 LLE H, PPVS0-9 E ALK PPVSO,-
95 BB AERTMARR, 1710 cm” ' HHE
FIRd A o 0 R SR B M i AR R B e o, H o 1695
em™ ' 4b 2 COOH MBKE , ILAMFE 1200 em ™' 20 H B
BEMC—ORHE. UFEERE, FHT R
FHEN LA R PPVSO B HE R MBI A
TRERT.

HTHEREGYMIEE  EBT ML
X BINEE LM PPVSO, E N EBY W& T
A2k, 732 e B IR MR 1695 om ™ R R IR HE
R AR, B RR RS Y PPVSO, 1 Rl
B ERE A/ A 71 K18 PVSO BT 5 HRK R
RERH(R)  HRAMAF 2F, HA(2).(3)K

Table 3 Absolute molecular weight and functionality of polymers

Polymer End-Group M, PPYS0, (¥PO) R(IR) 2n Polymer End-Group M...rrvsc_)z (IR) F
PPVSQ,-1 ~=COOH 11420 35.4 64.6 PPY50-1 —COOH 10330 1.9
PPVS0,-2 —COOH 6790 22.5 7.1 PPVS0-2 —COOH 6590 1.92
PPVSO,-3 —COOH 3400 12.0 1.0 PPV50-3 —UCOOH 3960 1.76
PPVSO,;-4 —COOH 11740 35.5 66.5 PPV50-4 —COOH 3440 1.98
PPVS0,-5 —C0O0H 6240 24.0 34.0 PPVS0-5 —CO0H 5700 1.60
PPVS0,-6 —C0O0H 3730 3.8 18.7 PPVS0-6 —COO0H 10680 2.44
PPYS0,-7 —COOH 3220 13.7 16.3 PPVSO-7 -—COOH 3230 1.48
PPVS0,-8 —CO0H 7220 23.0 39.7 PPVSO-8 —COOH 6190 1.90
PPV50,-9 —C0O0OH 11360 38.8 64.4 PPVS0-9 —C0O0H 10380 1.76
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BRHERBREN PPVSO WE T BB EY Moo, =2Mun + 20" X Moy + F x Mo/ R (5)

(M, prvso) - FIC=2Myp +2n" X Mpvy + F' X Mcoow (6)
=2M,. + 2 M 2 4

M. eevso o + 20 X Mpso + (20 +4) x Table 4 Functionality of PPYSO by titration results
Moon/R (2)

Polymer End- 4 2n’ F’

M, revso, = 2Moyp +2n % M""S"z +(2n +4) x Group  {107° mol/g)  Titration Titration
Mooul R (3) PPVSO-1  —COOCs 2.35 64.2 2.52
KEF 2n ﬁ%%%%?ﬁﬁﬁ—%i&ﬁ,ﬁhm\ PPVYS0-2 —CO0Cs 3.42 36.8 2.22

PPVSO-3  —COOCs 5.04 17.0 1.69

M ovso, ~ Movso T Mcoon 533128 DPE ,PVSO, .PVSO # PPVS0-4  —COONa 1.66 66.5 1.77
COCH,CH,COOH B4} T8 , ¥ — L th T ARG E PPVS0.5 GO0 34 8.8 180
PPVSO-6  —COONa 4.97 18.9 1.72

EVINIIEEE(F) & RFIAFE3. PPVSO-7  —COOL 4.62 16.1 1.37
F=1(n+2)/R (4) PPVSO-8  —COOLI 3.41 39.4 2.25

REEMTOERFIAL 4B e ¢ hig ffoS CCoOM e o L1
REEYE COO™ M HIBEIRHL, 2" A F' 5350 M3 M4 KB BN EETE 1.60

WEEMBNEA YT TERTOPIEOR  gop 0 ppvso 7 .08 T — B4 1L B

HREE, R (5) (6)AIRBINBEE FLEST 80, 2l T —HMEFER YA RN A EEREN
M coox 3 COCH,CH,COOM 4+ T & . oA
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SYNTHESIS OF MONODISPERSED TELECHELIC
POLYACETYLENE FROM ITS PRECURSOR

HE Weidong'?, LEUNG Iouis M’
(' Department of Polymer Science and Engineering , Universisy of Science and Technology of China,
the Open Laboratory of Bond-Selective Chemistry , Ching Science Academy , Hefel 230026)
(* Department of Chemistry, Homg Kong Baptist University , Kowloon, Hong Kong)

Abstract With 1,2-dibromoethane and thiophenol as two initial chemicals, phenyl vinyl sulfoxide{ PVSQ) was
synthesized through substitution of thiophenol, elimination of phenyl 2-bromoethyl sulfide and partial oxidation of
phenyl vinyl sulfide. The anionic polymernizations of PYSO were carried out with different naphthalene-alkaline metal
initiators in THF at — 78°C under inert atomosphere. With succinic anhydride as the terminator, mencdispersed
telechelic polymers of PPVSO with different molecular weight were obtained. The functionality of PPVS0 was
determined by the methods of FTIR and titration and its value is more than 1.60. The thermal elimination of PFVSO
under vacuum resulted in monodispersed telechelic polyacetylene with metal alkaline carboxylate as end groups.
PPVSO was converted to poly{ phenyl vinyl sulfone) by further oxidation.

Key words Polyacetylene, Telechelic polymer, Anionic polymerization



