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—CH2NH2); 6.91 (d, 4-Ar-H meta to C(CH3)3); 7.23 ppm (d,
4-Ar-H ortho to C(CH,), and 1-Ar-H para to -CH,NH,). 3¢
NMR (CDC13) as shown in Figure 4-8 and in Table 4-4 '6
30.95 (C‘§H3)3 35.47 (CH,-NH,); 42.04 (CH3—Q~CH3)§ 114.04,
117.67, 128.02, 128,03, 145.45, 155.18 and 157.0 ppm
(aromatic C ). IR (KBr) appeared in Figure 4-4.

Anal. Calcd. for C22H21N02 : C, 79.73; H, 6.39; 0,
9.65; N, 4.23, Found ; C, 79.33; H, 6.42; 0, 9.,90; N, 4.07.

Preparation of poly[oxy-1l,4-phenylene-(l-methylethylidene)-

l,4-phenylene-oxy—-(2-trimethylammonium methyl)-1,3-

phenylene], 46.

A slurry of 45, 0.33 g (0.001 mole) was stirred with
1,25 m1 (0.02 mole) of iodomethane and 1.0 g (0.01 mole) of
anhydrous potassium bicarbonate in 20 ml methanol at 25 °C
for 24 hr under a nitrogen atmosphere. After removing the
inorganic salts by filtration, the filtrate was evaporated
to dryness, the residue was washed with several aliquots of
distilled water to extract residual inorganics, and
redissolved in methanol. Isolation of the product by
reprecipitation into water and drying in vacuo at 35 °C for
24 hr yielded 0.40g (80%) of polysalt, 46 , [ 1 | CH30H =
0.70 dl/g.
1H NMR (CD3OD) as shown in Figure 4-9 : § 1.72 (s,
2-033); 3.30 (s, 3—C§3); 4.81 (s, —Cﬂz); 6.57 (d, 2-Ar-H
meta to —CHZ-N(CHS)SI); 7.10 (d, 4-Ar-H ortho to -0-); and

7.37 ppm (d, 4-ArH ortho to -C(CH3)3 and 1-Ar-H para to
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13
_CHZ_N(CH3)31)°

C NMR (CD30D) as shown in Figure 4-10 :
§ 31.39 (C-CHg); 43.50 (CHa-C-CHg); 54.47 (-N-(CHg),);
60.44 (QHZ-NHZ); 111.79, 120.93, 129.76, 134.23,148.79,
154.26 and 160.61 ppm (aromatic C).
Anal. Calcd. for C25H28NIO2 :
2.79; 1, 25.31., Found : C, 58.37; H, 5.73; N, 2.18; I,

c, 59.89; H, 5.63; N,

21.79, The results were consistant with an extent of

substitution of 0.80.

Preparation of poly[oxy-1,4-phenylene-(l-methylethylidene)-

l,4-phenylene-oxy-(2-sodiodithiocarbamylmethyl)-1,3-

phenylene], 49.

Carbon disulfide (1.2 ml) was added dropwise to a
mixture of 45, 0.33 g in 20 ml of chloroform and 0.5 ml of
40% NaOH while stirring at room temperature. Addition
required 5 min, the resultant orange slurry was stirred for
an additional 15 min. The orange precipitate was recovered,
washed sequentially with petroleum ether and acetonitrile,
and dried in vacuo; 0.34 g (79Z) of the poly(dithiocarbamate
salt, 49 , was obtained.

Anal. Found : C, 50.16; H, 4.12; N, 2.38; S, 9.82,

The analysis indicates that 0.66 dithiocarbamate unit /

repeat unit were introduced.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



202

Preparation of Isocyanatoethyl methacrylate (IEM) adduct,

il;l

A solution of 0.83 g of 45 in 35 ml of chloroform was
treated with 3.5 ml of IEM, 51. The reaction was allowed to
proceed for 48 hr at 25 °C before the volume of the solution
was reduced to about 15 ml in vacuo and the adduct
precipitated in methanol. After washing in acetone and
drying for 24 hr, 0.96 g (78.3%7Z) of 51 was recovered.
1H NMR (CDC13) as shown in Figure 4-14 : S 1.67 (s,
2—C§3); 1.84 (s, CH2=C—C§3); 3.4 (s, —CEZ—NH); 4,1 (s,
-CH,-0-); 4.42 (s, Ar-CH,-NH); 5.20 (s, 2-NH); 5.45, 6.0l
(s, —C=Cﬂz); 6.57 (d, 2~Ar-H meta to —CHZ—NH—); 6.91 (d,
4~Ar-H meta to —C(CH3)3); and 7.20 ppm (d, 4-Ar-H ortho to

13

—C(CH3)3 and 1-Ar-H para to -CH,-NH-). C NMR (CDCL3) as

2
shown in Figure 4-15 and Table 4-4 : & 18.33 (CH,=C-CH,);
31.11 (C-CHy); 34.44 (NH-CH,); 39.72 (Ar-CH,~NH); 42.50
(CHS—QfCH3); 64.17 (Qﬁz-O); 126.11 (C=QH2); 136.11
(CH2=Q7CH3); 158.06 (NH-C-NH); 167.50 (-0-C=0); 113.06,
118.61, 120.8, 128,33, 129.17, 146,11, 154.72, and 156.39
ppm (aromatic C). IR (KBr) appeared in Figure 4-16.

Anal. Calcd. foe C29H30N20S :+ C, 71.59; H, 6.22; N,
5.76; 0, 16.44. Found : C, 70,55; H, 6.40; N, 5.52. The

analysis indicated that 0.96 adduct / repeat unit were

introduced.
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Preparation of poly(methyl methacrylate-g—polyamine adduct),

52.

A solution of 0.78 g (1.6 meq) of polyamine adduct,
51 , and 0.64 g (6.4 meq) freshly distilled methyl
methacrylate (MMA) in 20 ml of THF was heated at 55 °C for
5 hr under nitrogen atmosphere with 0.017 g (0.064 mmole) of
K28208 and 0.034 g (0.128 mmole) of 18~crown-6. The
slightly cloudy solution was precipitated in a 500 ml of 1:1
volume mixture of water and methanol; filtered and dried in
vacuo. After extraction of the residue in 100 ml of
chloroform, the gel-liked polymer was separated from the
slightly cloudy chloroform solution by using a sieve(40
Mesh). After drying in vacuo, about 1.00g of graft
copolymer 52 was obtained. The composition of this
copolymer was shown in Table 4-7. 1H NMR and IR were

appeared in Figure 4-17 and 4-18 respectively.

Preparation of poly[oxy-1,4-phenylene-(l-methylethylidene)-

l,4~phenylene-oxy-2,6-pyridinel, 54.

A solution of 11.41 g (0.05 mole) of Bisphenol-A and
7.40 g (0.05 mole) of 2,6-dichloropyridine in 82 ml NMP and
37 ml toluene was blend with 7.26 g (0.0525 mole) of
powdered anhydrous potassium carbonate in a 250 ml round
bottom flask under nitrogen atmosphere. Water was removed

by azeotropic distillation with toluene and followed with

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



204

the toluene distillation. The reaction mixture was
maintained at 170 °C for 4 hr. The solution was allowed to
cool to room temperature and carefully neutralized with
glacial acetic acid until the solution was slightly acidic.
The polymer was recovered by precipitation the mixture into
one liter 1:1 volume mixture of water and methanol and was
éollected by suction filtration. The solid was added and
stirred into a 500 ml of water and neutralized with 0.2 N
NaOH until the solution had pH = 7. The solid was filtered
again by suction filtration and washed with 1 liter of cold
water. After reprecipitation of 54 from chloroform into
methanol and drying in vacuo, 13.73 g (90.5%) of polymer
with a [ N ] CHCl3 = 0.098 dl/g. .

1H NMR (CDC13) as shown in Figure 4-19 : § 1.65 (s,
2—Cﬂ3); 6.45 (d, 2-H on position 3,5 of pyridine); 7.03 (d,
4-Ar-H ortho to -0-); 7.20 (d, 4-Ar-H ortho to —C(CH3)3);

13

and 7.55 ppm (t, H on position 4 of pyridine). C NMR

(CDC1,) as shown in Figure 4-20 : § 31.04 (C-CH,); 42.28

(CHB—Q—CHB); 104.18, 120.38, 127.86, 142,00, 146.71, 151.82,

1

and 162.62 ppm (aromatic C). IR (KBr) : 1431 cm =~ (C=N ring

strectching) as shown in Figure 4-21.

Anal. Calcd. for C20H17N02 : C, 79.19; H, 5.65; N,

4.62; 0, 10.55. Found : C, 75.21; H, 5.53; N, 4.42,
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Preparation of poly[{oxy-1,4-phenylene-(l-methylethylidene)-

l,4-phenylene-oxy-1,4-phenylenesulfonyl-1,4~-phenylene)-co-~

{oxy~1,4-phenylene—(l-methylethylidene)-1l,4-phenylene-oxy-

(2~cyano)-1,3-phenylene}], 55.

Bisphenol-A 11.41 g (0.05 mole), 4,4'~dichloro-
diphenylsulfone 8.61 g (0.03 mole), and 2,6-dichloro-
benzonitrile 3.44 g (0.02 mole) in 82 ml NMP and 37 ml
toluene was blend with 7.26 g (0.0525 mole) of powered
anhydrous potassium carbonate in a 250 ml round bottom
flask., Copolymerization was coﬁpleted at 170 °C in 5 hr.
After reprecipitation of 55 from chloroform into methanol
and drying in vacuo, 19.0 g (95.8) of polymer with a
[ N ] CHCl; = 0.14 d1/g was obtained.

1H NMR (CDClS) as shown in Figure 4-22 : d 1.71 (s,
4—Cﬂ3); 6.50 (d, 2-Ar-H meta to -CN); 6.95 (d, 8-Ar-H meta
to —C(CH3)3); 7.05 (d, 4-Ar-H meta to —802—); 7.25 (d,
8-Ar-H ortho to -C(CH3)3 and l1-Ar-H para to -CN); and 7.85

ppm (d, 4-Ar-H ortho to —SOZ—). 13

C NMR (CDC13) as shown in
Figure 4-23 : @ 30.87 (C-CH4); 42.33 (CH5-C-CHg); 112.98
(-CN); 109.89, 114.83, 117.58, 119,71, 128.34, 129.59,
134.04, 135.28, 147.08, 152,71, 161.24, and 161.86 ppm
(aromatic C). IR (KBr) : 2200 cm—1 as shown in Figure 4-24.
Anal. Found : C, 71.46; H, 5.04; N, 1.35; S, 4.66., The
result indicated that the copolymerization product composed

with 0,57 repeating unit of poly(arylether sulfone) and 0.38

repeating unit of polynitrile.
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Preparation of poly[{oxy-1,4-phenylene-(l-methylethylidene)~-

l,4-phenylene-oxy-1,4-phenylenesulfonyl-1l,4-phenylene}-co-

{oxy~1,4-phenylene-(l-methylethylidene)-1,4-phenylene-oxy-

2,6-pyridine}], 56.

Bisphenol-A 11.41 g (0.05 mole), 4,4'-dichloro-
diphenylsulfone 10,05 g (0.035 mole) and 2,6-dichloro- -
pyridine 2.22 g (0,015 mole) in 82 ml NMP and 37 ml toluene
was blend with 7.26 g (0.0525 mole) of powered anhydrous
K2CO3 in a 250 ml round bottom flask under nitrogen
atmosphere. Copolymerization was completed at 170 °C in
6 hr. The solution was allowed to cool to room temperature,
glacial acetic acid was used to neutralize the solution
until the solution was slightly acidic. The polymer was
filtered after it has been precipitated from a 1:1 volume
mixture of water and methanol. The polymer was added and
stirred into a 500 ml of water and neutralized with 0.2 N
NaOH until the solution had pH = 7. After reprecipitation
of 56 from chloroform into methanol and drying in_vacuo,

18.44 g (92.0%) of polymer with an [ T} ] CHC1l, = 0.10 was

3
obtained.

1H NMR (CDClB) as shown in Figure 4-25 : § 1.70 (s,
4—C§3); 6.45 (d, 2-H on position 3,5 of pyridine); 6.95 (d,
8-Ar-H meta to —C(CH3)3); 7.05 (d, 4-Ar-H meta to —SOZ—);
7.25 (d, 8~Ar-H ortho to —C(CH3)3); 7.60 (t, H on position 4

13

of pyridine); and 7.84 ppm (d, 4-Ar-H ortho to —SOZ—). C

NMR (CDC13) as shown in Figure 4-26 : § 30.94 (C-QHB);
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42,37 (CHS—Q—CHB); 104.27, 117.64, 119.77, 128,41, 129.65,
135.36, 142,04, 147.12, 152,80, 161.93, and 162.55 ppm
(aromatic C). IR (KBr) : 1431 cm -1 (C=N ring stretching)
as shown in Figure 4-27,

Anal. Found : C, 73.18; H, 5.18; N, 1.09; S, 5.03. The
result indicated that the copolymerization product composed

with 0.7 repeating unit of polyaryl ether sulfone and 0.3

repeating unit of polyaryl ether pyridine.
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