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The Effect of the Substituent Direction of Monosubstituted
Hydroquinones upon the Transition Temperatures of the
Resulting Thermotropic Polyesters

AT, ol

sung -gu Kang”, Jin-sik Lee™

<Abstract>

Because of the difference of the relative reactivity between
two hydroxyl groups of the hydroquinone due to the steric
hindrance of the substituent, many combinations of the
substituent  direction in the polyesters derived from
asymmetrical diphenols such as monosubstituted hydroquinones
was expected. It was studied how the mode of the direction
affected the properties of the resulting polyesters in terms of
the transition temperatures of the thermotropic polyesters
prepared from terephthalic acid, 2,4-dichloroterephthalic acid,
and  phenylhydroquinone by the reaction using p-
Toluenesulfonylchloride in pyridine. The direction was tried to
control the relative reactivity by changing the reaction
temperature and addition time of the hydroquinone, and by
modifying it through an association of the hydroquinones with
DMF,

Key words : relative reactivity, monosubstituted hydroquinone,
transition temperature, thermotropic polyester
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Table 1. Polycondensation of IPA, TPA and MellQ"

Addition time 7 inh” Endotherms®
of MellQ
(min) (dL/g) CED)
0 1.30 260. 282(w)
10 1.23 258. 280(w)
20 1.17 260. 280(s)

a) IPA=TPA=25mmol, MellQ=bmmol; T<sCl=13mmol.
DMI"=10mmol; Reaction temperature=60 (.

b) Measured in p-chlorophnol at 50C _
¢) Determined by DSC (first run at a heating rate of 2
0C/min) and corresponding to the melting point(Tm, the

transition to nematic mesophase);, w=weak, s=strong.
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Table 4. Polycondensation of DC-TPA and PPhHQ

in the Absence of DMI

Temperature Addition time 7inh"  Endolherms®
of MelQ Tm, Ti
(C) (min) (dL/g) (E)
120 0 0.97 274, 393
100 0 1.89 277, 412
20 0.76 277, 381,400
30 0.88 275, 381,407
80 0 1.63 274, 406
30 0.79 270, 381,407

a) DC-TPA=PhlIQ=5mmol; TsCl=13mmol,
Reaction temperature=601T,

h) Measured in p-chlorophnol at 50C.
c) Determined by DSC(first run al a heating rate of

20C/min).

Table 5. Effect of Addition of PhHQ/LiCl upon the
Polycondensation of DC-TPA and PhHQ®

Temperature DMF 7 inh" Endotherms®
l"l'\]_[_l1 Fl‘ii
(T) (mmol) (dL/g) (TC)
100 0 1.89 277, 412
10 1.32 270, 400
80 0 1.63 274, 406
10 1.04 268, 398

a) DC-TPA=PhHQ=5mmol; TsCl=12mmol; DMI'=10mmol,
addition time of PhlIQ/DMIF solution= Omin.

h) Measured in p-chlorophnol at 50°C.
c) Determined by DSC.

Wtk 100CoA] o] Zelurl =253 ¢ ¥
Tm¥ Tig YEPRAG. PhHQS|] H-7FAZHE
Mol ko] gaka YeplAnt. Fig. 33 29
PhHQE 3o }¥7}8}9S wl= Tmeo] 277C
& YHERS=d o)A S AR FrtEE o
= 214CE &Xx7F #Aas9g. TPA/PhHQ #
2] o} {FAEHA = b O E Tmez F4
v e yAzy 250C HolA #EEHIE
d) o] WA AV|E K7} Ao uwpe} F 7138}
At W% 100C, e Ut AAE
Za o7} 412THo) A st Tig e &
ol Hlsle] Atz dojx Felv = Tizl 3807,
A07TC, 430TolA Yeb= E343 A4S 2
E} o] 212 80Col A stz WA F|molA
- o Q9 Tigl ¢S TmE YeEpd= A3

- 151 -



12§ 8}o| -

r e okAbolu}. DC-TPA/PhHQ #¢]v]2] I'm,

Ti % TPA/PhHQ® N353 FAsSar o] 7l
& Ee|ule] kgt x| g7 ".1.:!‘ &S N §FS)-
Segment®) i-©| 2} 5555 % o}

0

f

? Addition time = 30min

S

g Addition time = Omin

| i T i | i |
200 300 400 500
Temperature{ °C)

IFig. 2 DSC TIPA/PhIIQ polyester
prepared by dropwise addition of PhllQ.

curves for

3

1 Addition time = 30min

| W
' st eon

;

IFig. 3 DSC curves for DC-TPA/PhIIQ polyester
prepared by dropwise addition of P’hllQ.

A| gk 191 H} %‘-% Z A s Wk o] djL) i
5ho] = & 7 3= ﬁll- =Al 1Eel AdiEFl
AL W M 7= Aol AFHR Ao A7}

¥t DMFi= PhHQ®} ¢Fst 3 322 A& 7
gow % sugA e weAel Frhu
ZoliL ol Qo Qlate] QA elo] 71
&9 Ale|li= FHAad Aol AEFH o
A 5h7] whake] RAM Z7hst Zolm o1 A

20 Aol AH A Felolzdie) folg

D) J. Economy, R. S. Starn,

feofl v &xfi= o 8}

-

e A EFev e Tm, Tie HWugk Wsls
LFER o)}, AlA| F=3%F whE-S- 80T, 100T
Al PhHQY LiCle] &3t -8-9) o] DL-—II-“AE]-
DPCP, ¥2|gl &ofof ghio) J-7}sle] %la8)s}
Ak 2 A% 7ldig A Tmel ¢F 7C 9
W& ZFASY A Tik 5 HEg-w-lool A 33y

ALt

O

—_—

Faed

1) b,
Polym. Seci.,
1301 (1993).

M. Watabiki, and K.
Part A

Kimura, J.
Chem., 31,

Higshi,
Polym.

2) ]. R. Schaefgen, U. S. Patent 4, 118, 372
(1978).
3) F. Higshi, A. Hoshio, Y. Yamada and M.

Ozawa, J. Polym. bSci, Part A: Polym.
Chem., 23, 69 (1985).

4) I¥. Higshi, T. Mashino, J. Polym. Sci.,
Al Polym. Chem., 23, 2999 (1985).

V. . Matkovich,

Nowak, J. Polym. Sci.,

14, 2207 (1976).

Part

and B. L.

Chem. Ed.,

Polym.

(2002¢1 29 52 FH4,

20021 5% 252]1 | ¢))

=~ 192 =



