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ABSTRACT : A series of liquid crystalline polyesters containing the 4-chloro benzoate group on the hydroquinone unit
of rigid group were synthesized through solution polymerization of 2,5-di(4-chlorobenzoate)hydroquinones and 4,4'-dicarboxy-
a,w-diphenoxy alkane. The structure and properties for synthesized polymers were investigated by 'H-NMR, FT-IR, DSC,
TGA, and POM. As result of investigations, The presence of the methylene group and bulky lateral groups in polymer
chain have a great influence on the properties of polymers such as solubilities and thermal transitions. The optical textures
of polymers revealed a weak birefringence in the melt and indicated that they form nematic mesophase. All polymers have
very narrow mesophase temperature ranges.

Keywords - liquid crystalline polyester, x-shaped rigid group, mesogenic unit, methylene spacer
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2 AFo A AFgE A|2FQ1 ethyl-4-hydroxybenzoate, @,
-dibromoalkane-> AldrichA} A|&-<, 2,5-dihydroxy-1,4- benzo-
quinone, 4-chlorobenzoyl chloride™ TCI A& 1t = AF&-3}
Stk 24 pyridine, 1,1,2,2-tetrachloroethane (TCE)+:=
AldrichA}] A5 12 ARS8} O™, tetrahydrofuran (THF),
1,4-dioxane, thionyl chloridet™= Z+2}+2] LA WH S ©]-8-3o]
A F A8kt

st e St Ey SEAY F2REAS IR spectrometer
(Perkin Elmer Spectrum 1000), 'H-NMR spectrometer (JEOL
INM-AL 300), €34 2 AGAS ZAH] $I5he] differ-
ential scanning calorimetry (DSC, TA DSC Q20), thermogravim-
etry analyser (TGA, TA TGA Q50), polarizing optical microscope
(POM, Leitz ortholux), hot stage (Linkam TP 92)= ©]-&&}3it}.
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23} 7ro] glzEh o 7 d5te] on TCR/¥ 2y
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2.1 2,5-di(4-chlorobenzoate)-1,4-benzoquinone, (Q-Cl)
AF"7delA 500 mL EfAAe] 2,5-Tho]dto] EEA|

-14-H1Z 7= 5 g (3.57 x 10? mol)S THF 150 mLol| $-313H]
A7) a1, THE/Y 29 (= 200 mL2 mL)ol| €aix7] 4-F=2
2HxAFZ o= 1249 g (7.14 x 10?2 mol)S A2t =
o] g-ato] HH3] A3sAl7]aL 13 h A7 EA BESA17)
b el A Ee] AAECE HEE & HHSES 1000 mLe
7R SRl A, FAE ANES oFst] SRTE
A AH F Axeta tolSake 7 A A ste] ekl o]
AdE Ah AFES] mpE 2514 C, 82 78%3itt
IR (KBr, cm™) : 1667~1687 (quinone C=0), 1733~1756 (ester
C=0), 1088 (Ar-Cl). 'H-NMR (DMSO-ds, ppm) : 8.15 (4H,
C(=0)-Ar), 8.07 (2H, quinone ring), 7.70 (4H, CI-Ar).

2.2 2,5-di(4-chlorobenzoate)hydroquinone (M-Cl)

500 mL Zetaz Ulol A A E 2,5-thold-ZR Zul 2 ol|o]
E) 149273 25 g (599 x 10° mol)S 25 mL2] FEAe- Tho]
Sabol g A17) 4L, o] 5 ZsAl wHkshE A tho] A M7
°] 104H€] 10% Na,S,04 T&M& HH3] Aar7iek A7t

Na,S,0,

u@f
(M-Cl)

i
C2H5O—C—@OH + Br—(CHy),—Br

K,COs 1l
————> CHO-C 0—(CHp)—0

1l
Acetone C=0CaHs

—g > Ho- —(CHp)y— OH

: :
NaOH
C
n=2, 4 6, Band10

Figure 1. Synthetic routes of monomers.
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Figure 2. Synthetic routes of polymers.
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Figure 3. IR spectra of Q-Cl, M-Cl and P-8. (KBr)
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Figure 4. '"H-NMR spectra of Q-Cl, M-Cl and P-8. (DMSO-ds or
CF;COOD)

T IAZERE Aol A IR 7] AL o whsted, =2 k] Al
sk, AxAR F v satow Adgsto] £ e A%
= otk AEES] mpe 3094 T, T8 84%tt

IR (KBr, cm™) : 3400 (OH), 1733~1756 (ester C=0), 1088
(Ar-Cl). 'H-NMR (DMSO-ds, ppm) : 9.48 (OH), 8.16 (4H,
C(=0)-Ar), 7.64 (4H, Cl-Ar). 6.82 (2H, hydroquinone ring).

2.3 Polymer (P-n)
BE TEAES Y o FEG o, FEHA

P8E S S0l 71wk vt 2k SRl 44t 7}
HA-1,8-Cho] A L H| QL (M-8) 1 g (2.59 x 107 mol)S
9] SOCL 3 mLE 7}8ke] 2 h &4t 8- Al %, 7E] soCh,
L 7rekstellA] A AL, A AHEEHES TCE 9 mLol| &

Atk = o 27 ]2,5-3}01(4-—333@%_01]OIE)-1,4-
slo] =2 7= (M-C) 1.085 g (2.59 x 10° mol)S TCE/¥] 2l

(= 6.5 mL/ 4.5 mL)°ll &3l|A|7]131, A2 t)7] & o] &35to] HE
7= 8] Ashsto] WA ZTE REEE2- 80 T el
10 h &<k &atA wakah jEg-A17]aL, wghEof "ol
Mﬁ%# HHAIZ T, o] YJES Uﬂ%%i T A8k
, AR Tl oMlE o R 24 h E HEHlehaL, Iy
QA AXAT A= T8 87%3H
IR (KBr, cm™) : 1730 (ester, C=0), 2900 (aliphatic, C-H), 1088
(Ar-Cl). 'H-NMR (CF;COOD, ppm) : 1.4~1.8 (12H. -CH,-), 4.1
(4H. -OCH-), 6.9~7.3 (6H, O-Ar), 8.0~8.1 (8H, C(=0)-Ar),
7.5~7.6 (4H, Ar-Cl).
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o|th. TCES &l AHE-ato] 25C F2Follx 54 ¢ %—%
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Table 1. Inherent Viscosity” and Solubility” of Polymers

Polymers 7 i CHCl3; TCE THF Pyridine DMAc DMF DMSO H,SO4

P2 035 A o A O O O O O
P-4 036 A o A O O O O O
P-6 049 O o O O O O O O
P-8 066 O o O O O O O O
P-10 039 O o O (@] O O O (@]

* Inherent viscosities were measured at a concentration of 0.5 g/dL
in a TCE at 25 C.
® O : Soluble on heating

A Partially soluble on heating

x : Insoluble
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Figure 5. DSC I1st heating thermograms of polymers.
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Figure 6. DSC 2nd heating thermograms of polymers.

Table 2. Yields and Properties of Polymers

Polymers yield ;fg Tm Tia AHy
(%) (C) (C) (C) (J/g)
P-2 85.3 119 246 255 0.7
P-4 86.0 94 237 244 2.9
P-6 80.2 64 179 248 1.9
P-8 84.3 70 178 196 1.0
P-10 87.1 54 169 183 9.4

*The values were observed by melting point apparatus and polarizing
optical microscope.

T o), 23k Mol A= B e VeV E e TR
1 4= itk wie =l o7} } HS SHA P29 T
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Figure 7. TGA thermograms of polymers.
Table 3. Thermogravimetric Analyses of Polymers.
Weight loss® (%) Residue?
Pol 5% T4
Oymers o Calcd® Found (Wt%)
P-2 275 103 11.7 24.7
P-4 276 9.9 11.0 21.6
P-6 296 9.6 9.8 19.8
P-8 284 9.2 9.5 14.3
P-10 286 8.9 8.3 15.0

* Initial 5% weight loss temperature.

® Weight loss percent at Ist degradation.
€ End group (-CI) wt% of substituents.
4 Weight percent of residue at 700 C.

DSC €4S 7127 3o,
[e)
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Figure 8. Photomicrographs of polymer (P-4) and (P-6). (magnification
200x)
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