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2 9f: 2,2'-Bis(4-(3,4-dicarboxyphenoxy)phenyl)propane dianhydride (6H-BABPA)ZE 4-
nitrophthalimideg 2% 232 3o §43Act. 49 6H-BABPAS} o8 £{9| tjojulzie)
DU FHAE 71&9] two-stepTHl sl FHEATE. QAR Felolu] it FEA 9} o] & & oln
=33l o2 Ealdlg|2oln| =9 IHHE (inherent viscosity)E 0.46-2.46, 0.14-1.88dL/g
o] Hel2 27 At EF Ao ZFgldH 2oln| = A #7] &1 AN-methyl-2-
pyrrolidone, N, N-dimethylformamide, N, N-dimethylacetamide, methylene chlorideol] %%t
o} frEldolexel WE 190-251 'C AA 271sA e 7] BHLEE 520 C o] Aolith.

ABSTRACT: 2,2" -Bis(4-(3,4-dicarboxyphenoxy)phenyl)propane dianhydride (fH-BABPA)
was synthesized by 4-nitrophthalimide as starting material. Polyetherimides were prepared
by conventional two-step method from 6H-BABPA and several diamines. This procedures
yielded high molecular-weight polyamic acids and polyetherimides with inherent viscosities of
0.46-2.46, 0.14-1.88 dL/g, respectively. Most of these polymers were soluble in organic sol-
vents such as N-methyl-2-pyrrolidone, N, N-dimethylformamide, N, N-dimethylacetamide,
methylene chloride at ambient temperature. The glass transition temperatures of these poly-
mers were in the range of 190-251 C and the initial decomposition temperatures were over
520 °C under nitrogen.

Keywords: polyetherimides, 6H-BABPA, 4-nitrophthalimide, soluble.

M B ol g g3 dol FA ot 2 8ol Aol A
o aAA Eglolml= Fd) JEE ) &7 5&

dutdo g FPojul=s FHd BAH omjl=72 EYsie] Azt AsE g o) g WEo2A T8

2 5] 913, chain-chain 13| 3] FHol & 44
AT % 71AF, A7F EALS JRE Ze
2 98 Ut a3y & A0 LE(T,) e &

664

o] 7l2A 4L 78k, B2e= 2 HYY] 5
& Eist) SN B A% AT AY 304 F
ot PSS WA} KTHT GEANS F4 o

Polymer(Korea) Vol. 20, No. 4, July 1996



6H-BABPAA Zddd2olnz=e Az 2 AHA

oe|27]7} =¥ isopropylidenephenoxy#le] T4
B 938 AR’ o) BB dakyel 1,3-
phenylene diaminez}e] F{el oJal Az Za]d|
H2olulzgs Tp7b ¥iar g8j4o] 5% niaz
A AEYW Ultemo 2 ABE 1 Ut} o] Ulteme)
FEL 7 /HE deA ded A HA FAHS
N-(3-hydroxyphenyl)-3-nitrophthalimide9]  self-
condensationd] 2J3l 34 3= W] U}l ze}
kg0 2 Qs nixEe] ZejdH2o|n=g ¢x)
X 3o oOE dgezes A3 S0 udlA
bisphenol salt®} bishaloimide HE+ bisnitroimide}
9] nucleophilic nitro displacementol| 2j3] =33}
£ olnh i o] Wile WA sl 7 3| =24
717} & et 2¥sEo] Q+= bisphenol A%} 4,4 -
(dihydroxydiphenyl)ether 5ol thaljAjqt 1-z}eke]
ZeldH2olv=g FAout, WAg s F Fhe
3| =8 A)7]7} €& hydroquinone¢] 4} resorcinol =
AT ol x, FHA ] A 7Hx] FueE
o] A= HF AFe S Holzele 2AF
°of l& Aoz ¥¥A Uvh 2 RigerM
Beck,'® Snyder,'® Wirthol}'7 oJal ®H3u® cyano
activated nitro displacement ¥g-o] &alA <)

o] cyano”]£ nucleophilic nitro displacemerit ¥+2-
A 7V ZEF 847 F9 sl 53] A2l
33} 4-nitrophthalonitrile ¢kt HHYA H=AQ
salicylaldehyde, 2-cyanophenol, 2-nitrophenol $3}
T ghgo] 7 dojdrt. oA #4€ bisphthalic
ether= 71 Bal5o] tetra-acid2 =t} Tetra-
acide ©53HE AR-3ld bis(etheranhydride)
At = g Yo 2= GE.JAE N-methyl
= N-phenyl-4-nitrophthalimide 2} bisphenol salt
9] nucleophilic nitro displacement ¥+g-0.2 A
bis(etherimide) & 43t} o|AE 7l Rasldd
bis(tetra-acid)& 911 acetic anhydrideljdjs] &
43to]  bis(etheranhydride) & 44 3Hc}.18 o] 2 A)
}dE dEtdl= PMDAY BTDAS:= 2 7]
9] & vEA AA3T o2 AP Lol
o & H= AL Fdo dianhydride?} B a4l
A A i S felsld Ais o] WEe=z AT
7} A== FA o At Nitro displacement 2H3-
o 23] 3 2 4-nitrophthalimide®} bisphenolate
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FE ugA71H ©h%3 bis(etheranhydride) & ¢
€ 4 9th.! Bis(etheranhydride)W ] 3-isomer:
4-isomer Bt} T,7} 3 god ole
carbon-oxygen F99 3A AF=7} ortho-car-
bonyl | @412] YA golel ols) FEH o2 A B
7] golt? aeEe T8 %ol7] ddAME 3-
isomer7} frEldht, B3 &EE fF-E 4-isomerd]
Hla] gt Feldlg2olujme] A& ALLEE E
o]7] A= 4-isomerg Alg3IlY T, & Hole
Aol Helsith’” 183y A|fEl=  4-nitrophthalic
anhydridet= 4-nitrophthalimidesl] B]&} A]eF ko]
J7}e], T3 3-nitrophthalic anhydride7} 5—8%
Ed=o] Aot iy B QpoiE ZAE
HA #4543 4-isomere] 6H-BABPA
o £% 97%< 4-nitrophthalimide & %
&ted 4-nitrophthalic anhydride& 34 6}9&’5}»
A HE AzAAAM TR AMEE I A G4
Ultem Alge] BAE AMEA @*é% 6H-
BABPAZE 1,3-phenylene diamine (3-PDA)& ¥
e o FRo dolRlsd F3st, oj5o] 714
- 84, 7148 43 9 &84de A
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Al 2. 4-nitrophthalimide (Tokyo Kasei Chemi-
cal Co., Japan), 2,2"-bis(4-hydroxyphenyl)pro-
pane (bisphenol A ; Aldrich Chemical Co., U.S.A),
aniline (Dong-Yang Chemical Co., Korea), sodi-
um hydroxide, acetic anhydride, dimethyl sul-
foxide, acetic acid, toluene 9] AJ|2te FAlo]
adi 2 A-3t¥ Tt Benzidine (BZ;Fluka Chemical
Co., Switzerland), 1,4-phenylenediamine (4-PDA ;
Aldrich Chemical Co., US.A), 1,3-phenylene-
diamine (3-PDA; Aldrich Chemical Co., U.S.A),
4,4’ -diaminodiphenylether (ODA ; Fluka Chemical
Co., Switzerland), 4,4 -methylene dianiline
(MDA ; Aldrich Chemical Co., U.S.A), bis(4-
aminophenoxy)biphenyl (BAPB; Chriskev Compa-
ny, Inc, US.A), 1,4-bis(4-aminophenoxy)ben-
zene (TPE-Q;Chriskev Company, Inc., US.A), 4-
(4-aminobenzyl)cyclohexylamine (ABCHA), sup-
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plied by Air Products and Chemicals. Inc., U.S.A,
2,2 -bis(4-(4-aminophenoxy )phenyl)hexafluoro-
propane (BDAF;Central Glass Co., Japan), 2,2"-
bis(4-(4-aminophenoxy )phenyl)propane (BAPP;
Chriskev Co. Inc., U.S.A), 2,2"-bis(3-(4-amino-
phenyl)hexafluoropropane (3-BDAP ; Hoechst,
Germany), 1,3-bis (4-aminophenoxy)benzene
(TPE-R;Chriskev Co., Inc., US.A), and 2,2"-bis
(4-(4-aminophenyl)hexafluoropropane (4-BDAP;
Hoechst, Germany) & & Al <3}l 2ja) A
=oj At N-methyl-2-pyrrolidone (NMP)-& Al&-
&) Aol B PO olM FFa AHEBAT

N-Phenyl-4-nitrophthalimide2] A 3 £,
N-Phenyl-4-nitrophthalimide+= 4-nitrophthalic
anhydride -8 4808 48 94% A} 4-
Nitrophthalic anhydride=% 4-nitrophthalimide &
BE] R ZE 4-nitrophthalic acid2% g4 slgrh.
IR (KBr) 3114 (Ar.), 1779(C=0), 1718(C=0),
1536 (Ar-NO,), 1493 (Ar-NO,), 1378, 1345,
1099 cm™; '"H-NMR (300 MHz, DMSO-dg) & 8.70
(dd, J=8.4, 2.4 Hz, 1H), 8.61 (dd, J=2.4, 0.6 Hz,
1H), 8.22(dd, J=8.4, 0.6Hz 1H), 7.60-
7.40 (m, 5H);'3C-NMR (75 MHz, DMSO-dg) ¢
165.7, 165.4, 151.7, 136.5, 133.2, 131.8, 130.0,
129.2, 128.6, 127.5, 125.1, 118.3 ; mp 192-194 C.

2,2’ -Bis( N-phenyl-4-(3,4-dicarboxyphenoxy )-
phenyl)propane (6H-dimide) 2 &AM U 4. 2,2
-Bis( N-phenyl-4-(3,4-dicarboxyphenoxy )phenyl)
propane (6H-diimide)& DMSO £ddlA N-
phenyl-4-nitrophthalimide ¢} 2,2"-bis(4-hydroxy-
phenyl)propane?] disodium phenoxide salt (6H-
sodium salt) & A8l A sHACE? doj whg
ERES 219 1.2N-HCl §9 A &1 o3}
W oA FHo] dojHth. o] F dehEE AHAY 3t
WAl A 422g (& 90%)& EUth Mp
211-212 °c; IR (KBr) 3065 (Ar), 2969 (AD),
1776 (C=0), 1724(C=0), 1502, 1478, 1377,
1275, 1238, 1098cm™; 'H-NMR (300 MHz,
DMSO0-dg) & 7.97(d, J=8.1 Hz, 2H), 7.6-7.3 (m,
8H), 7.14 (d, J=9.0 Hz, 4H), 1.72(s, 6H); 1*C-
NMR (75 MHz, DMSO-dg) & 166.5, 166.4, 163.0,

666

FRT - WY - H29

152.8, 147.2, 134.4, 132.1, 129.0, 128.8, 128.2,
127.5, 126.1, 125.5, 123.1, 119.8, 111.7, 41.1, 31.1.

2,2’ -Bis(4-(3,4-dicarboxylic acid phenoxy )phen-
yl)propane (6H-tetra-acid) &t 3 24, 6H-
Tera-acid= 6H-diimideo] NaOH £9%& ¥ 7}
28t 2447 FFAINTL o] T AH AN AL
BFAFIE FLT AFA e gofo] Hrt, o] §AE
2N-HNO; 2Lell &7 Fow uvjd JHo] gl
th o] AAANE AFsa, =AL B 5 o
del2z F&3Ach FEHLS T4 MgSO,HdlA
DHRA| T AZTNA A 2E A A s W] 1At
31l7g (& 92%)& EArh IR (KBr) 3460
(-OH), 3035(Ar), 2972 (Al), 1713(C=0),
1686 (C=0), 1593, 1504, 1418, 1239, 836 cm™!;
'H-NMR (300 MHz, DMSO-dg) & 7.96 (br, m,
2H), 7.4-7.2 (br, m, 6H), 7.2-7.0 (br, m, 6H), 1
67 (s, 6H); '"C-NMR(75MHz, DMSO-dg) &
168.2, 167.6, 159.2, 153.2, 146.5, 137.2, 133.2,
128.5, 127.4, 119.4, 119.2, 118.5, 42.1, 30.8 ; mp
198-199 C.

2,2’ -Bis(4-(3,4-dicarboxyphenoxy )phenyl )pro-
pane dianhydride (6H-BABPA) & 3 £4. 6H-
Tetra-acid 30.6 g (0.055 mole) 3} F 24+ 67.7g
(0.66 mole)o] EFES 1417 T wytstEA F
FAATH ke EHEY) By 24 4
Ato] Az7IAA AASAXE WA 14} 267 g
(F& 90%)eo] Loz, Mp 186-187C; IR
(KBr) 3100 (Ar), 2964 (Al), 1847 (C=0), 1783
(C=0), 1593, 1502, 1480, 1286, 1261, 1226,
1070, 890, 874, 740cm™; 'H-NMR (300 MHz,
DMSO-dg) § 8.07 (d, J=8.4 Hz, 2H), 7.50 (dd, J
= 8.4, 2.4 Hz, 2H), 7.42(d, J= 2.4 Hz, 2H), 7.40
(d, J=8.4 Hz, 4H), 7.14 (d, J= 8.4 Hz, 4H), 1.71
(s, 6H); "*C-NMR (75 MHz, DMSO-dg) & 164.1,
162.8, 162.6, 152.2, 147.6, 134.2, 128.9, 128.0,
124.8, 124.6, 120.1, 112.6, 42.3, 30.7. Caicd. for
C3;H,004: C, 7154%; H, 3.87%. Found : C,
71.33%; H, 3.83%.

Fgt ¥ 2M. Egjopgite WA delnlg N
methyl-2-pyrrolidone (N.MP)O]I =9 t}&, o] &
Yol FeFe] dianhydrided ¥ o] EFE o] 2

oZ‘:
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6H-BABPAA EeddZojuze] Az 9 4R

29 FE7} 15-20 wt% Q! £<4o] A Yt o]
EYRe TUHUA 8247 FU TS, 4B
M castste] Eeloteat BEE Axauc 2
glotelat IE-& air ovendA Z+zZk 100, 200, 300
ToAlA 1A 71Esl] d olu =33}, oy
Al olu|=3} wojx Eejoig2ojujz RA} FolA
3ol F& HEAHA nBape} Zejolulite) 23
s}l 54 okzlol LERARITH

6H-BABPA-4-BDAP Fa2lota|a(115): IR (film)
3052, 2970, 2935, 1716, 1665, 1600, 1506, 14186,
1334, 1307, 1259, 1231, 1015, 835, 786, 747, 738,
703 cm™;'H-NMR (300 MHz, acetone-dg) & 9.82
(br d, 2H), 7.97 (br d, 2H), 7.8-7.9 (br m, 4H),
7.61 (br m, 2H), 7.3-7.5 (br m, 6H), 6.9-7.1 (br
m, 6H), 1.7 (br s, 6H); '3*C-NMR (75 MHz, ace-
tone-dg) 6. 168, 167.5, 167, 162, 159, 155, 154,
148, 147, 143, 141, 135, 134, 133.5, 131, 130.5,
129, 128, 124, 120, 119, 118, 117, 43, 31(Two sig-
nals due to @ carbon and B carton on CF; groups
are not observed).

6H-BABPA-4-BDAP Ez[olE|2ojo|= (12j): IR
(film) 3066, 2968, 2931, 1780, 1730, 1600, 1517,
1506, 1479, 1368, 1275, 1241, 1175, 1078, 1015,
830, 745, 718, 703 cm™; 'H-NMR (300 MHz,
CDCly) 6 7.91 (d, J=8.4Hz 2H), 7.56(d, J=
8.6 Hz, 4H), 7.52 (d, J= 8.6 Hz, 4H), 7.44(d, J=
1.8 Hz, 2H), 7.37(dd, J=8.4, 1.8Hz 2H), 7.34
(d, J=8.4Hz, 4H), 7.04 (d, J= 8.4 Hz, 4H);'3C-
NMR (75 MHz, CDCly) & 166.4, 166.3, 164.0, 152.
6, 147.6, 134.0, 132.6, 132.4, 131.0, 128.8, 125.9,
125.7, 124.8, 123.2, 120.0, 111.9, 42.6, 31.0 (Two
signals due to @ carbon and A carton on CF,
groups are not observed). Caled. for C,gH,gN,OcF
:C, 67.48% ;H, 3.45% ;N, 3.42%. Found : C,
67.25% ; H,3.57% ;' N, 3.06%.

6H-BABPA-BDAF ®Rz[o|E|=0jo0|= (12k): IR
(film) 3054, 2966, 2927, 1778, 1726, 1600, 1504,
1479, 1446, 1378, 1247, 1210, 1175, 1080, 1016,
879, 831, 745, 704cm’; 'H-NMR (300 MHz,
CDCly) 6 7.89(d, J=7.8Hz, 2H), 7.30-7.45(m,
16H), 7.17(d, J=8.7 Hz, 4H), 7.04(d, J=8.7 Hz,

#2i A20A A43 19963 7Y

8H); '3C-NMR(75 MHz, CDCl;) & 166.8, 166.7,
163.8, 157.5, 155.7, 152.7, 147.6, 134.2, 131.8,
128.7, 128.1, 127.4, 125.7, 125.0, 123.0, 120.0,
119.9, 118.1, 111.9, 42.5, 31.0 (These signals due
to @ carbon and £ carton on CF; groups are not
observed). Caled. for CygHgN,OgFg: C, 69.46%;
H, 3.62% ; N, 2.79%. Found : C, 69.35%; H,3.79
%; N, 2.68%.

6H-BABPA-BAPP Z2|olH|20lo|l= (12m): [R
(film) 3055, 3038, 2968, 2932, 2873, 1777, 1724,
1600, 1501, 1479, 1378, 1242, 1173, 1080, 1014,
952, 878, 832, 745, 700 cm™';'H-NMR. (300 MHz,
CDCl;) 6 7.88(d, J=8.7Hz, 2H), 7.42(d, J=
1.8Hz, 2H), 7.30-7.38(m, 10H), 7.23(d, J=
8.4 Hz, 4H), 7.10(d, /= 9.3 Hz, 4H);7.03(d, J=
8.4 Hz, 4H), 6.98(d, J= 9.6 Hz, 4H), 1.75(s, 6H),
1.69(s, 6H);'3C-NMR(75 MHz, CDCl;) & 166.9,
166.8, 163.8, 157.2, 154.2, 152.7, 147.5, 146.1,
134.2, 128.7, 128.2, 127.9, 126.2, 125.7, 125.0,
123.0, 120.0, 119.0, 118.7, 111.8, 42.5, 42.2, 31.0
(overlap). Caled. for C5gH,3N,O4 ¢ C, 77.84% ;H,
4.73%;N, 3.13%. Found : C, 77.71% ;H,4.82% ;N,
2.99%.

=M7|71. 38 B9 #Rld A143 IR 2¥EY
< I3 Z9oll= KBr €8l& AMsign, Az9
Lo 9o = "EE AM-3t Nicolet Magma-
IRTM 550 Fourier transform infrared spectropho-
tometer2 A1, 'H-NMR# 3C-NMR A
< Varian Unity+300 spectrometer& o]£-3}a]
5514 0|52 ppm B2 2P HeEe =
Be §&o] 9 2A|W A2E ¥ Buchi 510
o2 At DA FAo BAEE 1YL
Leco CHNS-932 94¥-47|& Algslgm, Edo|
B 2ojuj= 182} Fge| Y2EXLS Fisons EA
1108& AHg-3tdcth. Zejopulatal EejdH2ove
o] IfHEEE NMP] = Ubbeloded H=AE
AHg-3le] 05g/dL 89 F=g 25 CAAM 2R3Y
oh 2% AdAdA §F9 T4 DSC(Du Pont,
DSC)E At83ld A2&E ¢FnF £71d 71 o
3L, BATkx J1FERIA 20 C/min $E2 F
SAA 334t € 2# 34& TGA (Du Pont
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Scheme 1
TA 2000 system)& ARS8l AL 71F3ldA 20 4-nitrophthalic acid 2& %4 ZAslA 123

C/min $£58 $&A1#H 3319 AGS-500A
(Shimadzu) & AHg-3t 4294 10 mm/ming] &
T2 AFEEA ol $EH-AgIHA AFFH
5, A%, JFEES T AEE AlEe
A ¢ 60 um, & 1.0cm, Zo] 3ecmyth.

a
3

o A o

chabA| A, 2,2'-Bis(4-(3,4-dicarboxyphenoxy)
phenyl)propane dianhydride (6H-BABPA 9) =
Scheme 19 Bojz RAa} o] 7hAe] w32 AHHA
Azl ). 4-Nitrophthalic acid 2+ NaOH £
WA 4-nitrophthalimide 12] 7}4 E&jo)] <23
A)| Z3}¥ 1, 4-nitrophthalic anhydride 3& A|Z¥
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g5 wEAozA AzIFT. AREHE 4
nitrophthalic anhydride 3-& A}&3}e N-phenyl-4-
nitrophthalimide 4& #4% % Slou, AB=e
4-nitrophthalic anhydride 3 4-nitrophthalimide.
Bu}l gto] uvlx, =3 5-8%2] 3-nitrophthalic
anhydride2 g5} ¢t o] o]§= N-phen-
yl-4-nitrophthalimide 4& A X317 $3ld A9l
4] 4-nitrophthalic anhydride 3& &4 3lgdch. M
Phenyl-4-nitrophthalimide 4+ 4-nitrophthalic
anhydride 33 obd¥& wHeAlA A8 2,
2’-Bis(4-hydroxyphenyl)propaneisodium phenox-
ide salt (6H-sodium salt 6)+ DMSO-toluene(1:
1)8 LHOII'/\'] 2,2’ -bis(4-hydroxypheny! )propane
59 50% NaOH& WgA1A Azsgic}.?
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,M@@i N

6H-BABPA

—————-HNC ?H: ENH— A
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e O e
- N O /
300°C ¢ L i

) Chs o
N 12 "
Scheme 2
6H-Sodium salt 62 Aol UelA F7124 so- 2 18537 1778 cmto] uvEehdth. 'H-NMROA
dium methoxide& Alg3le HHE Aqou, 443 6H-BABPA 2] v & W3 G AREL 7.0-82
Q1 AJAato| A} NaOH =888 A3t Wyol o ppm GHA Z Eal= oz x| &tA| g, 8.07
felslel gl A 4slo} NaOH F8&98 A3t Wy ppm ol A 3}‘-}9—] doublet ( J= 8.4 Hz)o] &=

¢ g3t} dutd o2, 4-nitrophthalimidet2) U
EZ 189 3 phenoxide?] X3k ArL-3l=
fluorineol] T3} phenoxide?] X 3r2wr} °F 6-9
s wE5, T3 phthalimidewl @] chlorox| g4
£ A&dte fluoroX ARt 4B X @YHg &
w7t =@ Rog wuHe gok” aM tE FF
o] AT} &t WE ez HuE N
phenyl-4-nitrophthalimide 4& #4J%}e] 6H-sodi-
um salt 63} ¥F3-A]A 2,2 -bis( N-phenyl-4-(3,4-
dicarboxyphenoxy )phenyl)propane (6H-diimide 7)
4 439 6H-Sodium salt 63 xse N
phenyl-4-nitrophthalimide 4Ato]¢] ¥tg-& DMFu}
DMSO&u) FolA AFHoz AP} 2,2'-Bis
(4-(3,4-dicarboxylic acid phenoxy)phenyl)pro-
pane (6H-tetra-acid- 8)& NaOH &9 uldlA
6H-diimide 79| 7t &&flel s Az Hch
6H-Tetra-acid 8= pH 1 o]3l2 Ao =M
Hhe EEEYE ZeEqAAN 28AAE A%
6H-BABPA 9 d3fd&= #%EH o2 6H-tetra-acid
8& 4 24 WA 1els @5 Ao zEs
Azl Mt FE A 6H-BABPA 99
IR 28 EJM F4E2 C=0 §4 &5 Hola

&2 A20A A4z 1996 7¢

1L, oA & phthalic anhydride &22] C=0 7]
71l °]Z\33“ FAAAL 9 sgth. FEE 3L
= ¥ £%9 C=0 289 os C-NMR9| 33
A o]F 162.67 162.5 ppmollA] FM3) #AZ= o

At} wrHd) A3l tetra-acid 8¢] carboxylic
acid 28| & 3C-NMR9] 3134 o}%& 167.0
7} 167.5 ppmof| A} #EE o A ).

=8t FA 3 98= dianhydride?] 6H-BABPA
99 8] FHe BIE AL dolmlozRE A=
H ZgdH2oln| =9 23 #A L Scheme 29 Y
epfidich. Zgjdldlaclnize] F{td] AMSEAR W
FZ dolwl wEdAel stz ¢ symbol name$
Fig. 19 ey

Aoz A xH Egjoni=o &, <l
E4e Edlolnee] FHYE o] F= ©FA Y 3ty
FZo] 433 2EL’ Ultems] FFE oA
6H-BABPA<®} 715571 ¥ F&7t BojsiAy, 93
ol A& A8 F7Y dolwl 109 FF i 2l
dolxl FEldH2olu =g & Al A4
o o] &¥ Y WS topuls Fdle A he
7 & 715715, & (1) para-phenylene®} meta-
phenylene, (2) 6H-propylene (-C(CH,),-)3} 6F-
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Figure 1. Structures and commom symbols of aromatic diamine monomers.

propylene (-C(CF3),-), (3) phenyl®} cyclohexyl,
(4) ether®} methylene linkageEo] o] W3S
Asted hPH BHeLPEY EYS ANT 3
c}

Az Felotulit lla-1lm3 Zeldg 2o =
12a-12m9 2H4H%EE Table 19 Vehidct. AL
A guj2 NMPE AHg-3le 6H-BABPAS} tjo}
gl Z3tol ofs] dojz Ezlolmate] nHHEE
0.46-2.46 dL/g2 TRAFe] F@A7 dolHS &
vehdict. Zejolulile) Za|dHEon|=22] HE
& F7] Z9lA4 100, 200 282 300 CollA A&=
o2 77 197 Fldsle} @ ojul=shakt. ol
A wEold EgldHZoln=e] AHHEE 0
21-1.88dL/g¥t}. A z¥ 8z} 7}eH 4-BDAP
(j)s+ 3-BDAP (1) deldls} 534 125 9 121 &
goel2eln=e Hrx= Zbzt 0.48, 0.21dL/g o2

< H=E Jeidch 28 a8z 12a, 12b,
12¢, 12f< A18" fofol Hx|do} de&4e 3}
A Zadoh. dl"dd@7](-CH,-)E 74 dopgiel
MDA (e)& m&atee] Eelolglile ddon, &
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Table 1. Inherent Viscosities of Polyamic Acids
and Polyetherimides

inherent viscosity? (dL/g)

diamine polyamic acid  polyetherimides

a 1.64 —

b 1.36 —

c 0.98 —

d 1.93 1.37
e 0.87 0.14
f 0.47 -

g 2.24 1.88
h 2.46 1.17
1 1.54 0.67
] 0.69 0.48
k 1.69 0.92
1 0.46 0.21
m 1.96 1.37

“Measured at 25 C on a concentration of 0.5 g/dl. in NMP.

713 @ ol =stels Et YRt 014 dL/go
2 F73 WojA .. 4-BDAP(j) s} 3-BDAP
() tolulse 6H-BABPA dianhydride ©hakaol
e sty we Aol Fuslo AL o Wys
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Figure 2. Infrared spectrum of 6H-BABPA-4-
BDAP polyamic acid (11j) and polyetherimide (12j).
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Az AA’BB de9] ~HEHL Yehjo] FHE
Zg)d g 2oz FRET} ot  AA dAYA
'H-NMR 2#Ede] YeltSE ¢ + A, EF
olgJ§ mEAe] “C-NMRE 94| o}F thAAe]
AX @8] FANM dAEE BaUdES] e
signalgo] @718 vehd, A= ZEA
ol Aol Ho] broaddt 3lo|=7} YERE A
oz gt #28 BC-NMR A"gEHAA FA}
% e FiRd Mo wo|ze} ddE s 14709
waE "4*4 dolas BF Jehtorn], 471X
AHE &A% F 7§¢l propylener|e] CH; &A%} 4
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tingell 93, & *< signal-to-noise2 & BFo|
2753 npzstA 2 6H-BABPA-BDAF
(12k) 2 6H-BABPA-BAPP (12m)¢] 'H-NMR
7 BC-NMR A¥EHE nEFE DB o4
HEe T AFEY] #FH B AFAN
4% Zgde=onzy FREE ofF AH, of
g Abo] o}F FAAH O Z o|n| =3l NFFPEY I
A4 Way nE) PSS ¢ F A

A ANZA. DSCe} TGAE o] &3l A A3
& Table 2¢] UYe L, 2 FAA 12a, 12d, 12h,
12i 2 12k EejdgEo|n|=9 DSC curveg Fig.
39 YvEeR AT

ZAE g Egdg2o)v= FAA 12e9} 12f
2 Ao nEAEY s Fh JIF3EA
540 ‘Colgo2 velgth g oz FHd HEd
718 23 &aqm:4g@owM0Awmoi

& Aoz LA Uk’ 129} 12f ¥R
ﬂlvhﬂﬂ@ﬂﬂQCWMMMﬂa7Vh-Mﬁ
g Aol 7 dB3HA Uelgth AzE Fed
glzoju=e] T, ¥ 190-251 ¢& JEhyth
G.EJdA= 5-8%9] 3-isomerE 712 nitrophthalic
anhydrideg 2% E3=2 6H-BABPAE AX3H
th. 12¢= o)A AZ¥ 6H-BABPAS} 1,3-phen-
ylene diamine?] Z3dl] ¢ja] A4 G.E.g] Ultem
3 w23 zA4olxw, ¢ EFUS] 3-isomer?
930 g Ultemit %f% T2 A33A 53¢
12¢8] T = 220 C2 Ykt ol o8 &34

J?

o7 Ukeme) T, @7 2& 278 BYh o2
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Table 2. Thermal Properties of Polyetherimides
Using 6H-BABPA with Various Diamines

polymer T, () Ta® (€) Tun(T) Tl
12a 251 557 581 55.5
12b 239 551 580 49.8
12¢ 220 549 577 56.0
12d 223 554 581 48.4
12e 213 520 565 65.6
12f 199 524 548 18.9
12¢g 194 544 573 48.5
12h 190 566 588 56.7
121 219 534 583 48.8
12) 237 546 577 54.2
12k 210 555 578 58.1
121 204 556 583 58.7
12m 190 562 584 48.3

¢ Initial decomposition temperature at a heating rate of 20 'C/
min under nitrogen.

5 Maximum decomposition temperature at a heating rate of
20 °C/min under nitrogen.

¢ At 900 C in nitrogen.

12a .
250.52 ¢ (D)
12d

. 22399 ¢ (1)

218.98 C (DD .

12k 09. )
150 200 250 300

Temperature (C)

Figure 3. DSC curves for polyetherimides of 12a, 12d,
12h, 12i, and 12k at heating rate 20 °C/min in nitro-
gen.

o]fo] Mo} G.E.o 6H-BABPAE 2% 239
nitrophthalic anhydridet] e} 3-isomerE oja] @7
o] A E & AXAA 3-isomere] 54 9 FHE
o] ool olaj 12¢} BE T,& Ueie A=
Azt

T 9} oldle] 3letaQl Fzelo] AAlE thaat 2
o] Yeldrt}. a) F4 9 biphenylg 713 12a ¥ 12i
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6H-BABPAA ZzldigZoln=9 AMx ¢ 43

= Agske #Hdde 71 12b 2 12g 2EREG
T.7} ®%th b) F4¢] #dAdZ +x7} paradl
12b, 12g 2 12j7} metaddZd T2 12¢, 12h 2
121 2EAET 42t & T2 BHh c) JdHEY]
E 5 7 o4 ZAA tlopl A} FHE L8R
12g, 12i 2 12k+= dH 2718 4 &2 A3 7R
A e Agdhe ol @3Aed FEE A2
12d, 12a 2 12j¢} vimsle] Aigoz ¥e T, 5
Uehlgich d) F4idlell cyclohexyl71& 7Hd &2}
12f= Hd71E 7P gk 1EA 12eET W
o 97 A& Bgrh e) IV -C(CFy) -
718 71 222 12ke 83t -C(CHy) 718
71 &z 2mi ta 28 T8 Jeblidoh

2. Az ZadH2oln =0 g FAHA
A 2AE AedA 3T AHE Table 39
el 6H-BABPA gakx 25€ Azd i
o] Zgldlg|2ojmj== NMP, DMF % DMAc 59
"] okAl 2}A] =4d 80 9} pyridine, m-cresol ¥ meth-
ylene chloride 52} 2 A4 &vld &3)4&
elidch. 12a, 12b, 12¢ LEAHE A3 &ojd] &
& g4 UERRA skt 124, 126, 12f L&A
= tha AdE g4 Jepidoh 2ed, 5
o] JHlE7E 7ha tiella AMxE 12g, 12h, 12i,
12m LEAET EF2278 7R ol Az
" 125, 12k, 121 TEAELS ALgE ool FHold
£H3L B} o)RE /A = 2%H 34
a8 2829 s A Az n@A
o] Hojt & EAL AMEE Yol E o|R & JF
719 wat gaiAde] ARHA e, F2HA 2% 3
ol we Jge I3 wu@ Aoz vegd. 1
ez oly§ oy &34-& 6H-BABPA ©F
el F Mol deE AR o Azt 7id”
Aoz Aztgc

A ME. Bg9 932 == Table 49 e
k. "o JAREE 69-89 MPa, stid7ix]e] Al
A5L 8-81%, 28l UFHEAELS 1.1-2.0GPa
o]t

Table 4¢] Yepd gL $58 AFE=E
744 ductiledt A%S Jeligdoh 28, 125
1212 Ea]olu)ate] Exajego] vto} BEHAC) oy
9, 12a, 12¢, 12m 5& 37] $A E v =3}

W

F2d A20¢ A4z 1996d 7€

Table 3. Solubility of Polyetherimide Using 6H-
BABP with Various Solvents at Room Tempera-
ture

NMP DMF DMAc pyridine CH,Cl, m-Cresol
12 - - - - - -

12b - - - - - -
12¢ - - - - - -
12d - + - - ++ ++
12¢ ++ - ++ ++ - -
12f - + ++ + +
12¢ ++ ++  ++  ++ -

+
12h ++ + ++ ++  ++ ++
120 ++ +  ++  ++ 4+ -
12) ++ ++ ++ ++  ++  ++
12k ++ ++ ++ ++ ++  ++
120 ++ ++ ++ 4+ ++ ++
12m ++ ++ ++ +4+  ++ ++

+ + : Soluble, - : Insoluble, + : Partially soluble.

Table 4. Tensile Properties of Polyetherimide
Films

tensile elongation tensile
polymer strength at break modulus

(MPa) (%) (GPa)
12b 89 30 1.9
12¢ 83 8 1.7
12d 75 21 1.3
12f 85 10 2.0
12¢g 79 16 1.3
12h 82 81 14
121 83 11 1.8
12k 69 19 1.1

Al Bgo] brittled] A FAsHA] X A

2 1 2 8
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