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Abstract : In spite of excellent thermomechanical performance the majority of aromatic polyimides are so poor in pro-
cessability due to their high backbone rigidity that their applications are greatly limited. The introduction of long side chains not
only enhances their processiblity but also makes useful contribution to discovering new application fields. In this article, a variety
of novel aromatic polyimides with flexible side chains were prepared either from new diamines or new dianhydrides to measure
the influence of the side chains on structure and properties of the polymers and their new applications as liquid crystal
alignment layers, photosensitive polymers, alternating multilayer nano-films and photoluminescent materials are discussed.
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polyimide.

1. ME 97

2. ABE E2lojn|=el &4 98
3. MER Y8 Diamine SHEHH 22 E AABBEH
£z|o|0|=9| &Y
3.1 (n—Alkyloxy)carbonyl ZAFEE 7HK|= E2(0|0|=9] g

3.2 dguigalg Z2(0j0|=9] gy

99

HISE=
2reks

4. 2R Dianhydride THH|Z%€E{ AABBE 101
Ezlola|E9 &Y

4.1 7158 ZAEE 7HKI= Polypyromellitimides

4.2. n—Alkyloxy ZAES JIX|= Poly(octahydroanthraceneimide)s

5 &&5 E20IA|=9] 8

104

#To whom correspondence should be addressed. E-mail: jcjung@postech.ac kr

97

5.1. Di{n—carboxyphenyl) &S 7Kl Polypyromellitimides 2
BE WOLt-Eate) Jl =

5.2. Ethynylene link& 7HA|= &2/0|B|=8] Photoluminescence 54

5.3. o—Nitrobenzyl 12 &35tz Positive Type polyimide

6. 248 105

M =

WEEE ZEjolr| = 19084 AB-type ©IFIEV) Hxe g o
2, 19500 SUHRE] EAPdo] AlRbE I, WEA SRRl uidt |
77} ZaEok=E QAE] AR 1970d] FHbRE $8Fe) &
= R k? 1 A3} DupontAtel] 2138 pyromellitic diahydride(PMDA)<}
4,4 oxydianilin( ODA)& ©]-83+ AABB type®] A+ “Kapton®” Z
glolu =7} FEH AT Figure 2). Z ©10] Vespel®, PyreML®, Apical®
2 Upilex® Fo] Q3T H2olE AvAx), WA, o aZgo),
EjekdA] 5o Hty] A EA gL 43S g ith
13k Zejojvlos 34| AB¥Y AABBY Egjojnj==

KX

YU BEA Yob® Hi L AAAY, w5



SIS P8k olHe EAIZE dAEc) ti®AR] ABES Figure 1
o YR

@k 4aminonaphthalic anhydride £+ 4-aminonaphthalene-1,8-
dicarboxylic anhydride®l|*] A== Zejolri=s B4°] W 5
AT, GFAE T8 AT 5 e 7Y IeEE AR
o=, o] AfollA TA 83k Felolv|=e] RS AABB
typeeltt.

AABBE Zolvi=i AAY kAol BBE WA E S5
o At Dupont] Kaptono] ©]9l] <3TtHFigure 2).

AABB# 2| Z&2]o]n| =94 dianhydride®} diamine T 7he} vk
SollA T Ao AR Aol PRHEE A= o7 &b
2 243} Diamine®| 131437} dianhydride®] ZAA 0] £&F
= A nEAFe] ZYou=E IS 4 UTE AkAo] &2 WY
Al EFEL Ao M= wEA] FFENA polyamic acid)s SHNE &
A%}, Poly(amic acidis= 1,34somers} 14isomere] EFTEE 714
£ ot Zol o] Bo] AHE HIX= dianhydride 720l wel &
2k}, = poty(amic acidiss 418 TEARIEICT 1,34somer®} 1,44somer
2 FARE 9% 99 ZETA o) n JhFAde] <sith o] F
TAE AGstAY BE Fexato 2 APt 2 g1es
Hkgo] Adoji} Zejoln|=2 AZH, o] of Rk 59 st
Bod3= anchimeric effectZ 18 B Hb-golct,
weks Zeloju|es WS Txo| AT FAlE 1o gt
g ow Q3 |4, ZIAA 9 1A A Ujsehd, X9k
4 Bo| g, B3lAdo] o fe] #o] 2E(TH9t §3e] vUF
Fol 7hgsl7) ook 1A Eeloluize] 7HE-E poly(amic acid)sS]
A AE F3A HAT A A FAE oIATE TRl Utk
wgbd 2F7A Zelv| = el i A FETRE HEA
A UGAM-e aA SAEER] gowA] 947l ojn=s} AeldlA &
3 2 R HEAS FAYIEE ASHo FTk o) H2 W

o [o]
Crp — o,
HoN Y b n
— 8%
HZNO O O Jn

Figure 1. Representative example of AB type polyimides.
l Hoocﬂzo-w@o@T
HN-OC OOH n
poly(amic acid)

ogoey

Kapton

A or
Ac,0

Figure 2. Synthesis of AABB-type polyimide.
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Figure 3. Phosphorylation polymerization of aminodicarboxylic acid.
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surfaces as a function of rubbing density.
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Figure 17. Synthetic route to polypyromellitimides containing bis[4-(r+
alkyloxyphenyl)] side chains.

oxy BAFES AAQEAR] 5CB AL} v fARE 725 7R 9
th ol ZAE FZE Vvt AREAe O fARH Roiise
25 AH B wigEA o] of9A WslE=A WAskual s

4{n-Alkyloxy)biphenyloxy 15& ZAF&E 7IAE dianhydride &
=)o) 3438 N Ndiphenyl-3,6-dibromopyromellitimidedl] 4(ralkyl-
oxy)biphenyloxy aniong ©]8814 HAHURE 2182 #3t] P51
o} o] AN HAZ O E Figure 1200149 SABHA Aslslglo
u, ZA) 9 80] oF 15%E tha: w9tk o]= biphenyloxy anion
©] phenyloxy anion® 0} lglAdo] W] wjE<l Aoz FHYHrch

g2 <F 380 C(onset temperature of degradation)7}A Bol| ¢k
e Bom, 300 T7A ojust Azlo|= s el o)
£ BAEe] 732440 #31 phenyl 152 3712 nn interaction®] &
7} 7 Qo2 FEHT o)F &S UhE Zelojn| st FARHA
single-stack layer structure® 7FA& A Q2 A1 0™, model com-
pound®] 7= EAAe} FABIA chair FEIQ) YATF2E 7FAA
A stacking=lo] U= o2 BRI,

o] ZEoIn =Y HAAZE 9A alkyl Aolrt FA1EE A
YERLSL alkyl o7} 126 5FA A2 YUz AHgle]
2R}, o)E 71E Figure 12 T-29] Ze)o)ulT wigFets) 79
Yxsh= AHE BT Q). EEjo|v|= FALE ether® UEH
biphenylic LC motety®} alkyl 152 o] 4528-& S71A#
AR E Fole AR Bl

Di(r-alkyloxy) == Di(n-perfluoroalkyloxy) BAKES 7Kl Poly-
pyromellitimides. 3,6-Di(rralkyloxy)pyromellitic dianhydride ek



SEKRLES

ol oA 3,6di(nalkyloxy)durenes& KMnO./pyridine® & 4t
315 A3 sFEAE 3,6dimethyloxydurene¥t <Htell $E43E methyl
B} £ ethyl, propyl 22 homologE-S =5 E1Fg3l] vzl va)rt
= e A A = 3 6-dimethyloxydurene®] 4slell A &
o} N N'diphenyl-3,6-dimethyloxypyromellitimidesl] higher alcohol8-
23 HgCl, & Lewis acid vl &) 3follA] ether exchange §H-&
A Bgkort o] HA] A wh-go] FYLR] YT IHEZ me-
thyloxypheny! bond= T+ alkyloxyphenyl bondll HI8) QFgo] 9<%k
Ao FFHFEG

ol#l AfollA 36-di(rralkyloxy)pyromellitic dianhydride monomer
£2 Figure 183} 20|, NN-diphenyl-3,6-dimethyloxypyromellitimide
£ 48% HBr acetic acidE ©]8-31 ether splittingM# N N’diphenyl-
3,6-dihydroxypyromellitimide 2 ¥ $HA]7] 31 o} 7)ol higher alkanol<
Mitsunobu §Hg-oll 2|3 etherify3l] AN N'diphenyl-3,6-di(z+alkyloxy)
pyromellitimidesE @3l o]0} Zirgaghy, Braelshe-2 A4 F
% dianhydride THE FAE ¢ I o] FAEE AN 36
di(zperfluoroalkylethyloxy)pyromellitic dianhydrides ©HFA]2} o] v]
= A= A Fstgohes

Al UM BAA AFEE ER1% oV Ee alkylAl A
&S =% Fgev|enn ¢k 50 T A o =4k ol CC A
Fholi Ao s CF 2ol A)(110~116 Kcal/mol)7} B F7) o
Foltt. 3 Ti= BaA Ao EYE Eglov|=r) alkylA A&
ol =3id ZdlojnlEr} ¢F 20 C AR ¥ EU

AAHT2E B9 diamine unit’} PDA & tolidine(TOL)?! 3%
alkylAl Alzo] =9l EElolnles & ddH STEE BERT AL
£0] 4doASFZ layer spacingS SVIFICE SRR B Algo]
=€ ZgolvieE & TEE HolA WU ol Bie AAF
QlEo] sl A FALE packingS Walsly] W&o 2 s}

n-Alkyloxy ZAKES 7HKlE Poly(octahydroanthraceneimide)s. &
WakE Zejolu oy gAR g m@Aout F24g Wk 1y
L} alicydlic 8]0 = A& 7PAA] gt ol FAME conju-

OCH, OCH; oM
H;C CH;  kmno, HO,C CO,H 48%HBr HO,C CO,H
n L : 2 2
H;C CH; HO,C COH  AcOH  HO,C CO,H
OCH; OCH, OH
0 OHo o OHo
M i;i;:: ROH
Q 0 —— n-Bu—{ »N N{ >—n-Bu —_—
DEAD/
O oHO O QH O TPP/ THF
0o ORo OR
1) ag. KOH
2)conc. HCI/  HOZC CO;H
O orRO DMSO OR
0 ORo
Ac;0
A0 oij@(éo M AT)NH, —PARS o
NMP
O OrR O
o OR g R =nCpHymet (M =8, 12, 16)

%N;j@:fb‘_% = -CH,CHy(CF)nCF3(m =3, 5,7)
n
A

O OrRO r: PDA MDA ODA TOL BDAF

Figure 18. Synthetic route of PMDA-polyimides containing z+alkyloxy
side chains.
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Figure 19. Synthetic route to polyimides containing alicyclic unit and
side group.
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Figure 21. Synthetic route to polyimides containing ethynylene unit.
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