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Q o YEgEdE SHZ 2= AEZE I =o|v|tE dEAS §435kn, o] HEAE JEA
shkgof] 9l Fgstei}t. 4—Methoxy—~N—naphthyl—1,2—phenylenediamine® 4-fluoro—
benzoyl chloride®] ¥H§ % N—(4~—fluorobenzoyl) —4—methoxy—N ' —naphthyl—1,2—phenyl—
enediamine®] ¥AEAT o|2HE] E3kS 2 demethylationol 23] @FAIQ 2— (4 —fluoro—
benzoyl) =5 —hydroxy--1—naphthylbenzimidazole®] ¥ojZ ). 8422 potassium carbo—
nateZ 3H3H= N—cyclohexyl—2—pyrrolidinone (CHP)oll #aizc). 4" Zeldl=o|q|cfE2
N—methyl—2—pyrrolidinone (NMP)ell &&= 0.38 dL/g (NMP at 30 T)9 o5 IxE
HE FER0lRE(TYE 270 TR IFFEANM 5% FHULE Hole 2&v A
ARANAME 550 T, E7EANE 540 TGl

ABSTRACT : Novel monomer for polybenzimidazole was prepared and polymerized via
aromatic nucleophilic substitution reaction. Thus, N—{(4—fluorobenzoyl) —4—methoxy—
N'—naphthyl—1,2-phenylenediamine was synthesized from the reaction of 4—methoxy—N—
naphthyl—1,2—phenylenediamine and 4—fluorobenzoyl chloride. N—(4—fluorobenzoyl) —
4 —methoxy — N'—naphthyl—1,2—phenylenediamine was converted to 2— (4 —fluorobenzoy!) —
5—hydroxy—1—naphthylbenzimidazole by ring closure and demethylation reaction. Poly—
merization was done in N—cyclohexyl—2—pyrrolidinone (CHP) containing potassium car—
bonate. The resulting polymer was soluble in N—methyl—2—pyrrolidinone (NMP) and had
inherent viscosity of 0.38 dL/g (NMP at 30 C). The glass transition temperature (7,) of the
polybenzimidazole was 270 C. The thermogravimetric analysis (TGA) thermograms of this
polymer showed 5% weight losses at 550 C in nitrogen and at 540 C in air.

Keywords : polybenzimidazole, aromatic nucleophilic substitution reaction, heat resistant polymers.

796 Polymer (Korea) Vol. 25, No. 6, November 2001



Bulky Side Group& Z&= &

M

Z=oln|tiEe B3 Udy, Jssy ¥
% 7IAF AEE MR AY a8 LB
okl ey AEAel sidEn fEdel&=rt
400 C o]del™ frguel] % £3=rt Wl o
Bof 7habrlzt AA ok AdA oz deE AR
J1 A gk Zeyzen|tEd F2 AF,
= molding compound 59 FH® 7lEdo &
H=olnitE Ad4e oY, T FEdM S
dimethylacetamide (DMAc)ol =94 spinning&
slo] ©¥==d), asbestos?] tiAlFoIL} H3HE-E, Vg
A gE Fo= ARHELE "Eoly molding com—
pound® A$E EASo] & precursords WHE
% ol2 93 HHZ JMEd ¥ EXEE Fole W
HE Abgshed "E, F Fol, HEAA, ol2uEs

2| 5o §go] 7k5dit

71 3R ZEizolntEe] 7S ST 9
3 oje] 71A WhHEe] AFse] givh AW whHS
FAMEl catenations T PHOEM polyl2,2'—
(m—phenylene) —5,5' ~bibenzimidazole] 0] 1 o]
t}. o] df{t B¥ PBI fiberdtn Bld $58
Uad 2 Wstsyd dfe] AFg Asare] A
U ME7] Z2FAY fUE FoR AREI JUvh
FHAE FARE FA3 43715 EYske e
2A dAAGE A HEER g odHZ 927
So] wol AR ARAE WzolvthE: g
9 19 fX2 $£AE HAuHR XFA7IE Ao
tht® Ar|7b 23 dgdel £ WAt =9
HH AET ARE Aol HEe] Yoy m Aes) &
Fo] golatA ol T7} gelAH, AR AFEAl]
of gui7t & RS Hol f7]8ue e A%
= ZUtEnh B3] wdlwlg xge Eepizelv]
thEL Wgde] gl AstEA] ¢kx, 7] FelXg
atPAL 238 ST RuE3Ith

Zejul=oln|}EE UWtA © 2 bis(o—phenylene—
diamine) #} dicarboxylic acid FEA9] RIgO2 F
gty 2™ bis(o—phenylenediamine)-& 714 0]
vtz AE|7E ol dgt s BN
HF3717Y ASED. =% polyphosphoric acid$
e 2 &g AMgsllof st wbg F dAse

Eoi 254 A6E 2001d 11¥

gl =ol vk o) g

EN
Al

L

HEg g2 BAES AAHL st 5 93
’é?}‘? upghA] o8] 71A] e Zdlz=oln]
wio] AEded 2 5 shivlh Wakg IFX3
(aromatic nucleophilic substitution reaction)

aﬁ
do ofy b

0

W B3t EoAe ALE g8 vlg I¥A
£l 1 olfE WEE 5 Eo] p’'
Az A7t ¥7) qie] AfA} F
o, 38 W3Ey 9lv] "otk I
8 )@Y ortho EE para AA} electron—
withdrawing group®] 2™ ukE Z7Ho] AR
Asprh vlHA s o] WIS AR FRGo] 2 Ao
iy dEA Avk B JAA G oln] 4
d3he o] nERS FENSO
polysulfone®|l} polyetheretherketoneo] 1 thi
AQl oojtt. FE|Wlzolv|Ee] A¢ dizoln|thE
A Eo] electron—withdrawing group 0.2 ZH&-8 4
Qorz fzolmthE AEE 717l wEkAe] AR
kel o o] 7Hesitt

2

B A7oIME Figure 13} Zo] WizolujgE 3
29 19 Fart yzedoz e MEE E
HzoluttE: dFAE Tz, ol AFA
Zoll sl FEHST Yz M@y WAl
ugst FAFE 2HEEE JHAEA A717F H A
ng o9 Eqel 3t gl fAEHEA
HeEe ¥ ‘51‘3,1‘:} olgh o] 7k3/del
ZeylzolnthE S Wdgol viststge] a4
= Bopell % %“-?Ho}ﬂl 84 e 7
=)

QO

(1)

Figure 1. Structure of 2-(4—fluorobenzoyl) ~5—

. hydroxy—1—naphthylbenzimidazole.
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Al & 4—Methoxy—2—nitroaniline (Aldrich), 1-
bromonaphthalene (Aldrich), nitrobenzene (Aldrich),
potassium iodide (Aldrich), copper (II) sulfate penta—
hydrate (Aldrich), 4—fluorobenzoy! chloride (Ald—
rich) = 13 Aleks 798 d2 Argsilth. Po-
tassium carbonate (Aldrich)+ ZA| 238 & 7t
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4-Methoxy- A-naphthyl-2-nitrophenylamine(2)2| M.
TR D #FF9717)7F AAE 500 mL 37 T2 2
230 4—methoxy—2—nitroaniline (16.82 g, 0.1
1-bromonaphthalene (20.71 g, 0.1 mol),
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2 119-120 Ccgck IR(KBr, em™): 3118, 3059
(C—H); 1520 (N-0), 'H-NMR(DMSO—d°, ppm):
95 (1H, s, NH); 8.1-6.6 (10H, m, ArH); 3.8 (3H,
s, OCHg).

4-Methoxy - A-naphthyl-1,2-phenylenediamine(3)2]
&M, 4—Methoxy— N—naphthyl—2—nitrophenyl—
amine (6.60 g 0.025 mol) (2)% ethyl acetate(40
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d, NH); 7.8—6.1 (10H, m, ArH); 4.8 (2H, s, NHy);
3.7 (3H, s, OCHs).
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Figure 2. IR spectrum of 4-—methoxy~/N—naphthyl—
2—nitrophenylamine.
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Figure 3. 'H-NMR spectrum of 4-methoxy—N-
naphthyl—2—nitrophenylamine.
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Figure 4. IR spectrum of 2— (4—fluorobenzoyl) —5—
hydroxy—1—naphthylbenzimidazole.
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Figure 5. '"H-NMR spectrum of 2— (4—flucrobenzoyl) —
5—hydroxy—1—naphthylbenzimidazole.
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Figure 7. DSC thermogram of poly (N-naphthylbenz—
imidazole).
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Figure 8. TGA thermogram of poly (N—naphthylbenz—
imidazole).
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