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Polymerization of Acetylene Derivatives by
Transition Metal Catalysts
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Table 1. Polymerization of 2-Ethynylthiophene by

WCls-Based Catalysts®

bt sty TR NS
(mole ratio) (t) (%)
WC, 100 30 78 9800
WCl, 250 30 31 11500
WCl, 500 30 5 -
WCl, 100 60 80 10100
WCl (1) Me, Sn(4) 100 60 8 12900
WCl(1) - PhySn(1) 100 60 9% 16600
WCl(1) - PhSn{4) 100 60 97 13500
WCl4(1} - n-Bu, Snfl) 100 60 94 20500
WCli (1) + n-Bu.Sn(2) 100 60 % 21600
WCL (1) - n-BuSni4) 100 60 92 14200
WCL (1} Et,Al(4) 100 60 2 8400
WCli(1)- (i-Bu) s Al4) 100 60 50 9700

a;Polymerization was carried out for 12hr in chlorobenzene.
Initial monomer concentration((M], )was 2M,

b;Mixture of WCI, and cocatalyst in chlorobenzene was
aged at 30C for 15min before use as catalyst.

¢;Methanol -insoluble polymer.
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Table 2. Polymerization of 2-Ethynylthiophene by Table 3. Polymerization of 1-Chloro-2-Thienylacety-

MoCl;-Based Catalysts®

lene by Transition Metal Catalysts®

b Polymer
Cat(:);ls; rSa);isz;em Solvent yield® Mn
(%)
MoCls Toluene 22 3200
MoCl; Chlorobenzene 26 3800

MoCl; (1) - n-Bu, Sn(2)
MoCls(1) - Me,Sn(2)

Chlorobenzene 45 6500
Chlorobenzene 35 5600
MoCls(1) - Ph,Sn(1) Chlorobenzene 30 3300
MoCls(1) - Et;Al{2) Chlorobenzene 15 5200
MoCls(1)« (i-Buj,Al{2) Chlorobenzene 20 5400

a; Polymerization was carried out at 60T for 12hr.
Initial monomer concentration{(M],Jand 2-ET/MoCls
mole ratio were 2M and 100, respectively.

b;Mixture of MoCl; and cocatalyst in chlorobenzene was
aged at 30T {or 15min before use as catalyst.

¢;Methanol-insoluble Polymer.
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Catalyst sy.stemb IP;liy:;ldecr Mn
{(mole ratio) (%)

WCls 30 6000
WClg(1) - Me,Sn(2) 50 9200
WCl{1) - PheSn (1) 45 8400
WCl,(1) - Et;Al{2) 67 6300
WCl(1) - (i-Bu);Al(2) 75 7200
WCle(1) - Et: AICI(2) 83 17000

MoCls 60 10200
MoCls(1) - n-Bu.Sn(2) 93 16100
MoCls(1) - Me.Sn(2) 95 20900
MoCls(1) - Et,AIC1(2) 67 8700

a;Polymerization was carried out in chlorobenzene
for 24hr at 60°C. Initial monomer concentration
((M)o) and CTA/catalyst mole ratio were 2M
and 100, respectively.

b;Mixture of catalyst and cocatalyst was aged at
30C for 15min before use as catalyst.

¢;Methanol-insoluble polymer.
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Table 4. Polymerization of I-Phenyl-2- trimethylsilyl-

acetylene by Transition Metal Catalysts?®

Catalyst systems Polymer yield®
M

(mole ratio) (%) Mn
WCl; 1 25 24700
WClI, 2 26 25500
WCl1,(1) - Me,Sn(l) 2 3 27100
WC14{1) - n-Bu,Sn (1) 2 30 19600
WCl{1) - PhiSn(l) 2 31 17700
WC,(1} - Et,A1(2) 2 3 -
MoCls 2 5 -
MoCl; (1) Mey Snll) 2 7 -
W({C0O)s-CCl.-hv 0.5 7 -
TaCls 1 10 7200
NbCl 1 13 6500

a;Polymerization was carried out at 80C for 24h in chlo-
robenzene. PTSA/catalyst mole ratio was 50.

b;Mixture of catalyst and cocatalyst was aged at 30C for
5 min.

¢;Methanol-insoluble polymer.

d:Irradiated with UV light at 30C for 1 hr.
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Fig. 1. '"H-NMR spectra of 2-ethynylhiophene (A)

and poly (2-ethynylthiophene) (B} in CDCl,.
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Fig. 2. IR spectra of poly (2-ethynylthiophene) (A),
poly (2-ethynylfuran) (B), poly (2-ethynylpyri-

dine) (C), poly (1-chloro-2- thienylacetylene (D),

and. poly (I-phenyl-2-trimethylsilylacetylene (E) .
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Fig.3. TGA and DSC thermograms of PET pro-
duced by MoCls(1} - n-Bu,Sn(2).

Table 5. Solubility of Some Polyacetylene Deriva -

tives”
Polymer® Solvent

Benzene Chlorobenzene THF CCl, DMF HCOH, MeOH
PET + + + = * - -
PEF + + + = + - -
PEP® - - - - 4+ + +
PPA + + + + + - -
PCTA + + + * =z - -
PPTSA + + + + + - -
PDPA - - - - - = -
PA - - - - = - -
a;+=soluble, *=partially soluble, — =linsoluble.

b; PPA= poly (phenylacetylene), PDPA =-poly(diphenylacety-

lene),

EA=701yacetylene

c;polv /2 my«’lfuran soluble in chloroform.
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methylacetylene) 24 2] 2s}h3ict
(Table 6).
AT ol 4 Adxet $, IRAAZ o] 8k 5

7 0.2~0. 3mm°l pellet® vb& b5 L5772 &
o 2l A8 desicatorell o] e §

point probe DC method® & 343

Ol A8 27

EEE

] e
dubd o Lol F4AHE e},

Table 6. Electrical Conductivity of Doped Polvace-

tylene Derivatives

Composition of Conductivity

Poymer i
doped polymer 2 ‘em™ )

PET (CeHS) (L2 )40 3 X107
(CeH,S) (I2) 048 1x10*

PEF (CsH., O) (T2) 0.1 5.7x107*
PPA® (C ) (T2 )26 1.8X10°®
(C ) (AsFs5 ) o2 1.1x107*

PTMA®# (Cz HE3) (I2)0.08 9,5x10°°

a; poly (phenylacetylene), b; Poly (trifluoromethylace-

tylene).
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