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A(b1-0)

A liquid crystal alignment agent and production method thereof capable of forming a liquid crystal
alignment film with excellent environmental resistance, the liquid crystal alignment film and production
method thereof, and a liquid crystal display element having the same are provided. The liquid crystal
alignment agent includes a polymer (A), and a solvent (B). Polymer (A) is selected from polyamide,
polyimide, polyimide-based block copolymer, or any combination of the above-described polymer, and

comprising the unit represented by formula (b1-0).
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FA k2% S T e B (50 9 223 T -
[0099) 37 (B) 9 FLAE (1 6055 {EL 7R PR FY N-BF 25 -2- 08 B - -
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Z M 1F T &Bt ( ethylene glycol n-butyl ether )~ /7, g —~ B E it -
LOELEBMIME - L R FERM . 2 LR
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Ll " C-15,~" CB-15, (B A #iE ) BYHE (chiral) Kl
FONEBEEHREAEF U HA-HIEA-2-HETERNERESFMSIT
& (ferroelectric) R & e
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1,2,3.4- 35 T ZEPUERE —FF(1,2,3,4-cyclobutane tetracarboxylic dianhydride)

a3
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NH, o)

P
HoN

O

bl-g
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HoN
\©\O/\EO>J
NH2 O

H(bL-55)FT R L&Y
NH,

bl Ho ST
A N.__L_s

O
H=Ub2- TR EEY
HoN NH,
b2-a
COOH

Hb2-1DFTRANEEY)

COOH NH,
b2-b O
HoN g COOH

Hb2- 1R L&Y

HOOC COOH
HoN NH,

= (02-9 BRI L&)
HoN

b2-d
NH,»
COOH

b3-a | ¥f- _J#7(p-diaminobezene)

b3-b | 4,4 - JFE T IRFEH 5 (4,4’ -diaminodiphenyl methane)

b3-c | 4,4 - _JFE T IKEEH (4,4’ -diaminodiphenyl ether)

b3-d | HN(b3-1-D)FTRAVEEY)
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H,N

b3-e

H(b3-1-5 BRI L&Y

HoN

HoN
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NH,
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NH.
N
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[0135]

[ 1]

iy

(&7 * mole%)

=140

A-1-1

A-1-2

A-1-3[A-14

A-1-5

A-2-1

A-2-2

A24

A-2-5

Uz —
Rk

(a)

al

100

100

100

100

a2

100

100

50

a3

50

o

(b)

-
o=y
P)(b1)

bl-a

bl-b

bl-c

bl-d

bl-e

bl-f

bl-g

bl-h

bl-i

bl-j

-
o=y
P)(b2)

b2-a

b2-b

b2-c

b2-d

-
o=y
P(b3)

b3-a

b3-b

b3-c

b3-d

b3-e

b3-f

b3-g

b3-h

B nohz (B2 (%)

36

66
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[0136]

[ 2]

iy

(BEfi7 © mole%)

1044

LERE SR

A-2-7

A-2-8

A-29

A-2-10
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TR s B 1) ) e H B AE 5 A~ TR BC 1R B R B IS T A DL B

RIC

(3 SC5E PH 1 ]
LIQUID CRYSTAL ALIGNMENT AGENT AND PRODUCTION
METHOD THEREOF, LIQUID CRYSTAL ALIGNMENT FILM AND

PRODUCTION METHOD THEREOF, AND LIQUID CRYSTAL

DISPLAY ELEMENT

(P50 ] A SEUA R Bt — f i 282 53 1 (2 Y R B 1m0 ) e H B aE Ty

& R 1A R R HL B U A DL R B B IO TG 1) R Y R & AR
ULt e RS REEEREGY (A) DLRER (B) - EGY) (A)
ERETFHMERTE Y  FREEESY - Bl R LR
=

SR EESYNESEE - HEE(b1-0)F/REVE T

*_Qa_v__pb_ .
R®—~Y—R Cy ft(bl—())

[ £32] A liquid crystal alignment agent and production method

thereof capable of forming a liquid crystal alignment film with
excellent environmental resistance, the liquid crystal alignment film
and production method thereof, and a liquid crystal display element

having the same are provided. The liquid crystal alignment agent

B 1H - H2 HEHRER
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includes a polymer (A), and a solvent (B).

Polymer (A) is selected

from polyamide, polyimide, polyimide-based block copolymer, or

any combination of the above-described polymer, and comprising the

unit represented by formula (b1-0).

*~Re—Y—R"-Cy

[EEMRKE] EI-

[ RRE ZFFHREERH]
100 © & & B n i
110 : E—E ¢
112 @ E5—ER
114 : 5 —EHE
116 * 55— % & o (= B
120 : 88 B¢
122 1 B AR
124 1 FHER
126 * 55 2% & B 1= B
130 @ /R & BT
[FFEEE ]
*—Re—Y—R"-Cy

27

formula (b1-0)
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