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Abstract . Wholly aromatic polyesters were synthesized by Pd-catalyzed carbonylation with
carbon monoxide. Molecular weight of the polymers was increased by using diodide mono-
mers. Melting temperatures of the polymers were much decreased by introduction of various
side chains. Transition temperature was investigated by DSC and TGA, and molecular

weight, solubility, and liquid crystallinity were also studied.
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Scheme 1.

2949 zr=r}, 78}, poly(p-phenylene tere-
phthalate)u} polyparaoxybenzoyl& Zulgs:
Zgojniz, FEdAH 2= §30] 600CA ©]=
og Iy 7hao] gelakx] ¥the ARl 9l
o} G A 2EAE PR EolA] BE e

g Jepime AEAFlY §854 T Thse

2 Aolae datsietast Bejelg o)z o
23} diodide® WHgAIA Hlud B BAFE
Z,

O

Al ok, SepA|ol FUA] AHSE ACke e
2t}. Periodic acid dianhydride, 1,8-diazabicy-
clo[5,4,0 Jundec-7-ene (DBU) & Janssen Chi-
mica?] E3 Alerg, triphenyl phosphine, benzoyl
peroxide= Fluka 534S, palladium chlo-
ride= Indoisoprecous Metals Co.o] S3A|etE,
iodine, sodium hydride(60% dispersion In mine-
ral oil), n-decanol, n-dodecanol, n-tetradecanol
o Aldrich EgA2FS, p-xylene, N-bromosuci-
nimide, n-octanol, 4,4"-isopropylidene diphenol,
N,N-dimethylacetamide (DMAc), carbon tetra-

Eojof A199 53 19953 9¥

chloride= Junsel E3A]%F2, acetic acid, sulfo-
ric acid, ethyl alcohol & £3}8t E3 AJ2FE A}

23591, tetrahydrofuran (THF)& Junsei

&

A2k sodium metald} benzophenone o &
S AAsI FR3I AMESAT.

A4 4.

2,5-Diiodo xylene : 37 Z&tA=0] xAES
Q97 L5 A & Ax)|5}1L para-xylene 3.54 g (0.03
mole)& o} EAYS} B, H4ke) 100:20:3 &3 &
] 20 mLol| &allale} W1 o7 R2= 6.80¢g
(0.027 mole) 3} periodic acid dihydrate 3.04 g

(0.01 mole) & 7}3tx wytslgoh 1S 2E=
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B AIZ T vhgo] Bubd BYeRES 3
SREH (NagS) §o 200 mLejl 231 4lojA] |

W 20EE AAT T udeinsd de B

A AGES WA, AR 4
A A7H @ 2 105g (& T5%)F

At

gird o AAgE C 268%, H 2.2%
277 C 26.9%, H 2.1%

p-Didecyloxybenzene : 250 mL4T Zetx3
of HAR, LEA, Y2V E FAS L, 7]
11 g(0.1 mol) hydroquinone 2} 14.03 g (0.25 mol)
KOH, 55.30 g (0.25 mol) n-decylbromideZ {11
tetrabutylammonium bromide (TBAB) 2.9 g2
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77% m.
DAY C79.9%, H11.9%, 08.2%
242+ C80.0%, H 12.0%, 0 8.0%

2,5-Diiodo-p-didecyloxybenzene : $]ol|4] & &
p-didecyloxybenzene 3.90 g (0.0l mo) 3™ I
2.974 g (0.011 mol) periodic acid dihydrate
1.266 g (5.5 mmol)& &80 (THF : HOAc :
H,SO,:H.0=100:100:3:20) 100 mLe}| o 78
TE FAAIIH 12417 ¥9EgAIF7) 3L, ©) 2
sodium bisulfite £ 200 mLol)] o] %
dined AAsLL, ojulele] 72N AL A
Pelge=1:1 &% Sol2 AR} wa

2L At o] AL A methylene chloride

r[o

=
=
p{R=t

25'

A

=8:2 E¢ $942 By azeiEady Pels)
of ©5¢ WY 2% 501g8 AT FE2 78
%ol gk
PR AxgE C 48.6%, H6.9%, 0 5.0%
Z7k C48.5%, H 6.9%, 05.0%

2.5-Dilodo-p-didodecyloxybenzene® & H+
Mo gasn

%3821 Dichlorobis(triphenylphosphine) pal-
ladium(II) [PdCL (PPhs).] : 4.432 g (25 mmol)
PdCl, &} 15.74 g (60 mmol) & N,N-dimethylfor-
mamide 160 mLoll ¥ 11 140~150C=E 7} 38}
RhS-A|7]51, Wztetd A AHo] &Y. F3
S st odelH 22 MAst, 25°CoellA
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Polymer BID :

[~<O)-co-0-O) %?@—o-co-]n

0.5707 g (2.5mmol) 2] 4,4" -isopropylidenediphe-
nol @ 0.8247 g (2.5 mmol) 2] p-diiodobenzene,
0.08 g9] PPh,, 0.105 g9 PdCl,(PPhj), 0.915
mL2] 1,8-diazabicyclo [ 5,4,0 Jundec-7ene(DBU)

2 DMAc 10 mLo| %o]31, CO 7|4 g A5}
3% FHA7IAL F F vhA] SR8k A&7 A B3
9l ¥EE wtal CO 7IHE M ML 94sn

e AlEth. Ztdsle 27 100C7A)
A e W 9HEo 4E LS sl 2417 o wkg
AlAHA CO 71H|9] 4R7F BUH ue &
200 mLo} vjgh ol o] IHAAHLY. AAHE
st} 2N-@ak, A HighE, mAE ol E
Z AE 2 AHI T 80 CollA] X Hdxstg
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AR C75.8%, H6.7%, 0 17.8%
43 C75.8%, H6.7%,017.5%
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Polymer-HID-1 :
CH;

[@»CO-O«-@—O-CO—L

CH;

0.8949 g(2.5 mmol) & 2,5 - dilodo - p - xylene,
0.5707 g (2.5 mmol) 2] 4,4’-isopropylidenediphe-
nol, 0.105 g (0.15 mmol)2] PdCl,(PPh,),, 0.08 g
9] PPh;, 0.915 mL DBUE DMAc 10 mLe &3}
sl W3 2o aio g F3si.

A1
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£33 C76.1%,H7.7%, 0 16.2%
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Polymer BID-10 :
O-(CHy)o-H

CH,
—@ co-o{)}&@}-o—co—]n

O"(CHz)m“H

1.6063 g (2.5 mmol) 2] 1,4-didecyloxy-2,5-diio-
dobenzene, 0.5707 g (2.5 mmol) 8] 4,4’-isopro-
pylidenediphenol, 0.105 g] PdCl, (PPh;)., 0.08
g9 PPh, 0.915mL DBUE DMAc 10 mLoll

gafatel Y 2L PR FHIA

Q) ~8A A AL C 73.5%, H11.1%, 0 15.5%
237+ C 73.5%, H 11.1%, 0 15.4%

Wy
£
T
T
olo
to
o
op

Mze 2Ae T ANY

A

EESNDIR ¥

Polymer-HID([-{0)-C0-0-1,). 0.275g (2.5
mmol)e] hydroquione, 0.8247 g (2.5 mmol)& p
-diiodobenzene, 0.08 g PPh, 0.105 g9 PdCl,
(PPhy),, 0.915 mL DBUE& DMAc 10 mLell &3

sol W1 Le WHOE FRIY

ara - A2 C70.0%, H3.3%, 026.7%
=27 C 70.0%, H 3.4%, 0 26.6%

Polymer HID, HID10, HID12= 2o upHog
Rigakais

2Z%M(copolymer HID1+10, HIDI0+12,
HID1+10+12, BID1+10, BID10+12, BID1+10
+12). o}elloll 2 FXE HAIR FZHAES 9%

HID1+10:
CH, O-(CIL)-H
[@oco@co'()—@}@co@coo-],.
Cl, 0-(CHy)w-H
BID1+10:
C”1 O-(CI1.),.—
Cll, 7 Cl, (i
O}O-0 co—Q}cvo -O|—0-0 »C()@ACO-O—],.
Cll, / CH,
(/”_1 O‘(C”z)w‘“
HID10+12
O-(CH.) 1! 0-(CH,),-11
[@0co@&co-o-@-o-coj(jco-oqn
O‘(CIIg)w‘II O"(Cllz)”‘]{
HID1+10+12

CH,

O‘(CIIZ)IU_I{ /O-(an)lz”

[@o-cojd—coo@—oco@coo@o-co@coo—].,

C]{g

Zo| A1978 A55 19959 9%

O-(CH)-H

O’(CHz)lz'H

679



q %
2L 27z FHEsIRoH, 2 R e &
HZ A= 1012 4358 = 11118 &
%92, hydroquinone Tk th4l 4,4" -isopro-

]

pylidenediphenol & Algsle] & shioz =3
3} polymer BID1+10, BID10+12, BID1+
10+128 489t

717124, FT-IR spectroscopy= DigilabA}e]
Bio-Red Model FTS-60M2 A3}, NMR
spectroscopy + Bruker A}2] Model AC-80 (80
MHz) & A}aom_tﬁ FT-NMR&
[R-4358 A}235l9ct. 94842 Caro-ElbaAle)
CHNS-0O EA 11088 A}g3lith. Ex1FL Wa-
tersAte] HPLC M-45% RI detecter®} ZHP oz
4] styragel standard M, 1,000, M,, 10,000 &} 2
g 20 QEsty F4sden,
polystyrene standard M, 800, 2,500, 4,000,
13,000, 50,000, 90,0008} 2 Gre| A FAJsHe
= A9 vlaA 2} 727} 815$ polycar-
bonate standard M, 12,000, 19,000, 23,000%
A&t AR o™ log(M,) 9 viEATTHY
WA Aol ZF HME o|FAth HAAFML
lotd 2 thA] Z4gsteiA Td & 7]stgitt. Pall
adiumz% Fojo o8] FFE T €8 A
& DSCeo TGAe 9ate &Asint. DSCSE
A& DuPont 9900 2& V 22AZ 10 °C/min,
30 cc/min. of N,o] 27 og &A1 0o, TGA
= DuPont 9900 2d V 1.1F2 10°C/min, 50 cc
/min. of N,2} 702 =350}
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dadeoz AT + AUt Fig. 13 Fig. 29
p-xylene®} 272 & 8 2=3% 2,5-dilodo-p-
xylene o] IR E3}EAz NMR BE32AL Uel
Witk NMR E-324 Zaje| A 2.35 ppmol]
©7], 7.65 ppmel #A n2]Fo HEl7)e Z2E
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Fig. 1. IR spectra of p-xylene and 2,5-diiodo-p-xy-
lene.
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Fig. 2. NMR spectra of p-xylene and 2,5-diiodo-p-
xylene.
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Hol vebue, 2 tiEgr)d did AUy dds|e
WMo 2 EQal @Y FEl 2 HEhA 2,52k
go=drl & HIYESS el

Fig. 3¢ hydroquinone®} 1& °Licl 313 p-di-
decyloxybenzene¥ 21 & thA] 2 Q=383 2,5-
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Fig. 3. IR spectra of hydroquinone, p-didecyloxyl-
benzene, and 2,5-diiodo-p-didecyloxybenzene.
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Fig. 49l hydroquinone # p -didecyloxyben-
zene, 123l 2,5-diiodo-p-didecyloxybenzene®]
NMR 25jE@S Ueh igieh. 928 g Rels
Sl 2mERelA o) $47)9) $-927h gl
Ao 7)ol st B-$elEe] 60.8-1.8 ppm
ol Ushgth. 8ocs} W walnelze) dHe)
2oal7} §6.7 ppmolA 87.1 ppmoZ o] F3IH
t}. §3.85 ppmoilA] -O-CH,-2 vgalle] 5927}
UeR}E §1.75~68 1.2 ppmoll A &2 AEF9) ol
g3l (-CH2-) 9] 8927} Yehtaz, 0.8 ppmell 4]
orz)7)e) W) wjd (-CHy) 9l 39217 vehtt.
A wAEd e CH,:-O-CH,-:-(CH.)s:-CH,
=2:2:16:324 o] 2gtsl & dA3AH.
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Fig. 4. NMR spectra of hydroquinone, p - dide-
cyloxybenzene, and 2,5 - diiodo - p - didecyloxy-
benzene.
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Fig. 5. IR spectra of polymer BID, BID1, BID10.
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Fig. 6. IR spectra of polymer HID, HID1, HID10.
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Table 1. Solubility of Samples in Various Slovents
p-Cl- chlor- ben

H.30, THF — DMAc DMF DNSO
phenol oform zen

HID o] X X X X X X x
HID1 o] o] X X A A A X
HID10 O 0 O A A A AL
HID12 0 o} C O A L A A
HID1+10 O 0 0 A A A A L
HID10+12 O 0 0O 0 0 A A A
HID1+10+12 © 0O O 0 0 A A A
BID o] X X X X X X X
BID1 o) C O o ¢ O o©
BID10 O o © ¢ © 0 ¢ ©
BID12 O O 0o 0o ¢ 0 o0
BID1+10 o o) 0 o o ¢ 0 0
BID10+12 < o] 0 ¢ ¢ 0 o
BID1+10+12 < ¢ o 0 ¢ ¢ 0 ¢

¥C isoluble, . sohiole by beating, « : non-solule.

Table 2. Transition Temperature of the Samples

SAMPLE T, T, T Tan
~ HID - 467 — 577
HID1 263 321 407 504
HID10 72 354 388 42l
HID12 77 278 315 421
HID1+ 10 67 255 313 421
HID10+12 53 304 357 416
HID1+10+12 68 317 - -
BID - 354 - 541
BID1 159 320 346 440
BID10 65 309 328 427
BID12 60 300 301 410

BID1+10 53 300 361 436
BID10+12 54 300 - —
BID1+10+12 53 290 308 410

34l AohE Wol FEYOl O F7h5tn A%
HE B e 5 9 Role AAsg e, oy
A72A 1 AEE BASGH 5, 2FEAY
A% U ARLEL PelLE: ¥ WH g
Aov eHe AP wiwe lsgnh. F
FgA o) Holey BYRE YNHOR 7 By
Az BEAAE BAFHAEY) FUEE ML 2
olth.

Zo| A19d A535 19953 9¢¥

—
\\
(AN
HINI0 ¥
£
£
ET
N =~ —..
SN .
é D1z R —
E
st
|
£ T .
< T .
g HIDIG- 2 ™
i
0 100 200 300 100

Temperature( °C)
Fig. 7. DSC of HID10, HID12 and its copolymer
HID10+12.

Fig. 8. Polarized optical micrograph of polymer
HID1 + 104 12(magnification x 200, 77°C).

Fig. 7o) hydroquinoneo 2 Z33 ZTZ3HH)
HID10+ 122} HID1+10+1298 DSC ZA=z}

F¥7h ach. 320C9F 309°CQ BID1, BID10)
Te 2 5 9] 33949 HIDI+10014
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