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Poly[ 1-phenyl-2-[p-(trimethylsilyl)phenyl]acetylene] [PTMSDPA] was synthesized by metathesis
polymerization. PTMSDPA was nitrated using the mixture of sulfuric acid and nitric acid to give a
nitrated polymer. Amination of the nitrated polymer was achieved by the reduction of nitro groups
with SnCl, + 2H,0 using polymer membrane. Nitration and Amination were comfirmed by
comparison of IR spectra before and after reaction, although the molecular weights of polymers

were decreased during nitration reaction, Nitrated poly(diphenylacetylene) exhibited high gas
permeability. Aminated polymers was much higher the CO, permselectivity of than that of the
other poly(diphenylacetylene)s. Aminated polymers exhibited high CO, permselective and
relatively high gas permeability, and hence they are promising candidates for CO, separation

membranes,
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Scheme 1. Polymerization of monomer 1
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Scheme 2. Nitration of polymer 2
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Table 1. Result of polymerization"
Monomer Yield(%)" My Mo MuiMa
1 93 2,060,000 429,000 4.51
a) At 80 C for 24 h,
[Mly = 0.5M, [TaCls] =40 mM, [n-Bu,Sn]| = 80 mM.
) Methanol-insoluble product.
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Table 2. Molecular weight of polymers

Time

Polymer M, My MMy
(hour)

2 - 2,060,000 429,000 4.81

3a 0.5 355,000 105,000 3.36
3b 1 248,000 25,600 9.67

3¢ 2 689,000 49,400 13.94

3d 3 601,000 53300 1127
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Degree of i
Nitration Desilylation |
(3a)

13% 18% ;
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(3¢) 3%  32%
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Figure 1. IR spectra of polymers
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Table 3. Molecular weight of polymers

Polvmer My M M/My

2 2,060,000 429,000 4.81

3d 601,000 53,300 11.27
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NO, Ar-SiMegl ?iMe,

ey

b .

S A, .

3,900 3,400 2,900 2,400 1,900 1,400 900 400
Wavenumbers ( em™ )

Figure 2. IR spectra of polymers
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Figure 3. IR spectra of polymers
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Table 4. Solubility of the resultant polymers

Polymer Hexane Toluene Fi30 CHCl EtAe THF Acetone DMF DMSO MeOH H:.0
3

2 a Q o O x O x x x x x
3a x Q o © O 0O * ® * x x
b x a X a A A » A x x x
e = > = A 0 A x Q ® b »x
d X A X FaY o © b3 o x x %
4 » » £ x ® b B ® * x *

O soluble A partly soluble = :inspluble
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Table 5. Gas permeation of the resultant polymers

g DS‘” by ) Ne 0
I’ul)mcr ( g ) f”Ng PD; Pf-O; PO;”'N; PCO;JPN; (z ! CIT!" )
2 - 90 180 6700 19 7.0 0906
3a 13 1000 1800 400 LS 74 0,938
3b 32 1800 3100 12000 17 67 0,908
3¢ 33 1400 2600 (Ibe0 10 79 0927
3 40 100 2100 9800 19 8.9 0,955
4a 13 e 350 ise0 32 16 LO75
4h 32 76 260 1500 3.4 20 1064
PDPAY - B 1306 5300 1.6 6.6
a) Degree of substitution.
b) In the units of 1 x 10™ ce(stp) em em”s! cmHg"
(=1 barrer).

¢) Date from reference [14].
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