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Abstract . Several silicon-containing aromatic polyesters with flexible side branches were synthesized
by solution, melt and interfacial polycondensation of bis(4-chlorocarbonylphenyl)dimethylsilane with
2-n-alkylhydroquinones. All polymers were soluble in polar solvents like THF, chloroform, DMF, p-
chlorophenol, etc.,, and their inherent viscosities ranged from 0.23 to 1.23 dl/g depending on the
length of side branches, and polymerzation methods. The phase transition due to side chain melting
of these polyesters were detectable at 46~99C, whose values decreased with increasing the length
of side chains. The initial decomposition(T,s) in TGA curves appeared at 307~309C in N, gas and
residual weights at 800C were 21.4~35.2%. Wide angle X-ray diffractograms showed that alkylsubs-

tituted polyesters have some crystallinity resulting “rom the crystallization of flexible side branches.
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Table 1. Yields, Melting Point, and Elemental Analysis Data of 2-n-Alkylhydroquinone Monomers

Alkyl groups Yields Melting points Cin % Hin %

T (%) (T) Calc. Found Calc. Found
1-butyl 69 86 72.30 7241 8.49 8.54
1-hexyl 74 88 74.19 74.26 9.34 9.73
1-octyl 92 100 75.63 75.83 9.97 10.00
1-decyl 97 103 76.15 76.44 1046 10.56
1-dedecy! 95 105 77.64 77.78 10.86 11.23
1-hexadecyl 91 108 78.99 79.10 11.45 11.54
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Poly[ 2-n-alkyl-1,4-phenylene bis(4,4'-dimethylsilbenzoate)]¢] 34 @ &4
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Fig. 1. IR spectra of representative alkylsubstituted
polyesters (a) Si-PES-8-S and (b) Si-PES-12-M(KBr
pellet).
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Fig. 2. 'H-NMR spectra of representative alkylsubsti-
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(CDCl;, TMS=0 ppm).
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Table 2. Yields, Viscosities, and Elemental Analysis Data of Alkylsubstituted Aromatic Polyesters

Polymerization Yields Ninn® Cin % Hin %
Polvmers

methods® (%) (dl/g) Calc. Found Calc. Found

Si-PES-4 S 38 0.41 72.36 73.05 6.31 6.56
M 89 0.45 72.36 72.82 6.31 6.48

Si-PES-6 S 40 0.35 73.00 73.27 6.80 6.84
M 84 0.51 73.00 72.09 6.80 6.89

I 92 0.87° 73.00 72.92 6.80 6.77

Si-PES-8 S 35 0.26 73.88 74.67 7.23 7.46
M 88 0.30 73.88 73.93 7.23 7.31

1 74 1.23¢ 73.88 73.85 7.23 7.25

Si-PES-10 S 52 0.24 74.52 75.02 7.62 7.57
M 91 0.29 74.52 74.81 7.62 7.89

I 89 0.31° 74.52 74.38 7.62 7.59

Si-PES-12 S 42 0.26 75.10 74.85 8.00 8.34
M 86 0.34 75.10 7447 8.00 8.27

Si-PES-16 S 37 0.23 76.08 76.12 8.57 861
M 81 0.35 76.08 76.39 8.57 8.73

4For polymer systhesis methods S. M and I, see experimental part
(S : solution polymerization, M . melt polymerization and 1 : Interfacial polymerization)

b Measured in chloroform at 30C

¢ Measured in p-chlorophenol/1,1,2,2-tetrachloroethane(6 : 4) mixed solvent at 30C
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Poly[2-n-alkyl-1,4-phenylene bis(4,4'-dimethylsilbenzoate)]2] 4 2 24

Table 3. Thermal Properties of Alkylsubstituted Aromatic Polyesters

Polymerization T, T, Ty 5% Weight Residual Wt.
Polyesters . , ‘
methods () (¢) (©) loss(C) at 800C(%)
Si-PES-4 M - 256 309 375 35.2
Si-PES-6 I 99 252 308 375 325
Si-PES-8 | 69 308 374 26.8
Si-PES-10 I 48 ~ 309 375 24.9
Si-PES-12 M 46 — 307 374 22.1
Si-PES-16 M 7¢ — 306 373 20.2
“ Side chain crystallization temperature
b Initial decomposition temperatures
¢ Not observed above room temperatures
Si-PES-4-M 100 ¢ |
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/// BT - sipEs61
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— g P S 15S 101
s § 7
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] 3
=
\,\,J///Sim:swml 2
o
v Si-PES-12-M 0 , . A —
2 v 0 20 400 600 800 1000
- ] ‘Temperature{ C)
\ Si-PES-16-M i
Fig. 4 TGA-curves in Ny-gas at 10C/min for various
alkylsubstituted polyesters.
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Fig. 3. DSC-thermograms of several aromatic polves-
ters with flexible alkyl side chains(Heating rate © 10
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Si-PES-8-1

Intensity(a.n.)

Si-PES-10-

40

26 (degree)
Fig. 5 Wide angle X-ray diffractograms of some rep-
resentative polyesters (a) Si-PES-6-1, (b) Si-PES-8-1
and (c) Si-PES-10-1.
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Table 4. Wide Angle X-ray Data for Alkylsubstituted
Aromatic Polyesters
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(degree)
7.2
18.1

(degree)
7.7
17.8

(degree)
85
175

2 &

el B2l Fag EgEa

H o WgE EZgloxdHags ks BCCPDS}

-n-alkylhydroquinone®] €<, &g 2 AW

oz a—LH 5(}:3\:} Lol ¢ 9] _aigoﬂ 43}01 A
Zolo} el mhet 0.23~1.23dl/g 9

3 4 Arpeol
=4

.
=58

reiglon ARFEA AR wA dold
o FEAES duk Sujol S50} 1Azl

FEA e vl 7ol FAHUETE

Q1% o] w7t Ak
Ach. el FEH
2 Q)& ZJM'ESio] w3 ] of

33k S5k

B

3

1,

2 WAk ot 3

(23 x-]] T

7lo] ¢} ghrg A g

= 7o) dimethylsilylene 9]

r;b‘. .

[‘QL' oX

]/\PZ-) 9] =Lz

.
% 4 Yok

306~309CoN A FEs7F A FEA
800CN A & @& Auko] 21,4~35.2%
obshR A ghashe gl et

o X-H AEg =)

wteh

10.

11.

12.

13.

14.

15.

16.

w e

ol 9]3) o] F

. R. L. Merker, and M. ]J. Scott, J. Polym. Sci.,

T 19893 % ghaapakavkel ) Hel =)
mo] zlu} olol] 4143 Ale) & g Th

v

z 2

!

A

. F. S. Kipping, Proc. R. Soc. A, 159, 139 (1937).
. T. H. Thomas, and T. C. Kendrick, J. Polym. Sci.,

A2, 537 (1969).

. N. Grassie, and I. G. McFarlame, Eur. Polym. [,

14, 875 (1978).

. J. A. C. Watt, Chem. Brit, 6, 519 (1970).
. D. W. Southwart, and T. Hunt, J. Inst. Rubber Ind.,

2, 77 (1968).

. D. W. Southwart, and T. Hunt, J. Inst. Rubber Ind.,

4, 75 (1979).

. E. A. Golduskii, and A. S. Kuzminsk, Polym. Sci.

Tech., 6, 75 (1979).
A2,

15 (1964).

. L. W. Breed, R. L. Elliot, and M. E. Whitehead, J.

Polym. Sci., A5, 2745 (1967).

N. Grassie, 1. G. McFarlame, and K. F. Francey,

Eur. Polym. J, 15, 415 (1979).

L. W. Breed, R. L. Elliot, and H. Rosenberg, US.
at., 3,702,317 (1972).

L. W. Breed, and ]J. C. Wiely, US. Pat., 3,303,086
(1974).

H. N. Kovacs, A. D. Delman, and B. B. Simms, /.

Polym. Sci., A6, 2103 (1968).

H. N. Kovacs, A. D. Delman, and B. B. Simms, /.
Polym. Sci. A6, 2117 (1968).

J. R. Pratt, and N. ]. Johnston, Polym. Eng. Sct., 16,
309 (1976).

N. D. Ghatge, and J. Y. Jadhav, J. Polym. Sci., Po-
{ym. Chem. Ed, 21, 3055 (1983).

Polymer (Korea) Vol. 17, No. 4, July 1993



Poly[2-n-alkyl-1,4-phenylene bis{4,4'-dimethylsilbenzoate)]2] §t4 & 4

17. N. D. Ghatge, J. Y. Jadhav, and N. N. Chaven, Eur.
Polym. [, 20, 1009 (1984).

18. N. D. Ghatge, J. Y. Jadhav, and B. M. Misra, /. Po-
iym. Sci, 24, 103 (1986).

19. J. Y. Jadhav, Makromol. Chem., Rapid Commun., 6,
457 (1985).

20. S. M. Lee, K. S. Kim, K.-S. Lee, and S. K. Lee, Po-
lymer(Kovea), 13, 888 (1989).

21. R. Kipping, /. Chem. Soc., 95, 302 (1909).

22. S. B. Speck, ] Org. Chem., 18, 1689 (1953).

23. N. D. Ghatge, and ]. Y. Jadhav, Syn. React. Inorg.
and Org. Chem., 14, 83 (1984).

24. J. Majnusz, and R. W. Lenz., Eur. Polym. ], 21, 565

E2|0] A1738 A43% 1993 7€

25.

26.

27.

28.

29.

(1985).

M. Ballauff, Angew. Chem. Int. Ed. Engl, 28, 253
(1989), and references cited therein.

K.-S. Lee, B. W. Lee, J. C. Jung, and S. M. Lee,
Polymer(Korea), 13, 47 (1989).

K.-S. Lee, J. C. Won, and J. C. Jung. Makromol.
Chem., 190, 1547 (1989).

K.-S. Lee, H. M. Kim, J. M. Rhee, and S. M. Lee,
Makromol. Chem., 192, 1033 (1991).

K.-S. Lee, J. M. Rhee, K. Y. Choi, H. M. Kim, and
S. M. Lee, Frontiers of Polymer Research, Plenum
Press, NY 1992, pp 529-540.

471



