
;e3ei fT@,T6T JT 81   Liquid Crystal-Aligning Agent 5 Technical Field The
present invention relates to a liquid crystal-aligning agent used in
production of liquid crystal display devices. More particularly, the
present 10 invention relates to a liquid crystal-aligning agent capable of
providing a liquid crystal display device having a high pretilt angle
stably. Background Art 15 Liquid crystal display devices are currently in
wide use as a thin display. Liquid crystal display devices of general use
are a twisted nematic (TN) type and a super twisted nematic (STN) type. In
producing these liquid crystal display devices, as disclosed in
JP-B-62-38689 an 20 alignment layer is necessary for allowing a liquid
crystal interposed between two substrates with transparent electrodes, to
alien in a particular direction relative to the substrates. Further in the
liquid crystal display devices of TN type and STN type, the liquid crystal
must 25 be aligned in inclination, i.e. at a pretilt angle relative to the
substrate surfaces; this needs to be achieved by the liquid
crystal-aligning agent used. The pretilt angle is required to be 9 to 8 in,
for example, 



the STN type. As the liquid crystal-aligning agent capable of achieving
such a high pretilt angle, there are mentioned a polyimide precursor
solution as described in JP-A-1-177514 and a soluble polyimide sol~~tion as
5 described in JP-A-3-26191S. In the liquid crystal display devices
produced using such a liquid crystal-aligning agent, however, there are
problems that the pretilt angle is not sufficiently stable and decreases in
a hightemperature environment of 80C or higher, etc., inviting 10 poor
display. As a different method for achieving a high pretilt angle, there is
introduction of siloxane structure as described in JP-A-3-164714. In this
method, however, introduction of siloxane structure to a high degree makes
15 bad the alignment of liquid crystal and, therefore, in some cases the
siloxane structure can not be introduced in an amount necessary to obtain a
sufficient pretilt angle. As liquid crystal display devices have come to
possess improved properties in recent years, it has become 20 necessary
that materials for alignment layer possess more properties than before.
Specifically, the materials for alignment layer must give a stable pretilt
angle as mentioned above and have good electrical properties and, in
production. of liquid crystal devices, must show uniform 25 film
formability, anti-rubbing property, etc. Further, since a lower temperature
has come to be employed in production of liquid crystal display devices in
recent years, the materials for alignment layer must show the   3
above-mentioned properties at levels equal to or higher than the past
levels even when a firing temperature lower than 200C is employed. 5
Disclosure of the Invention The present invention relates to a liquid
crystal-aligning agent which overcomes the above-mentioned problems of
conventional liquid crystal-aligning agents and which is capable of
providing a liquid crystal display 10 device having a high pretilt angle
stably. That is, the present invention provides a liquid crystal-aligning
agent comprising, as the resin component, a polyimide precursor c6ntaining
a chemical structure 



represented by the following formula (1): H CH3 CH3 H ( ~ ~ I N CH2 I~ ~ ~
i~ CHZ N (1) 3 CH3 CH3 3 15 Preferred embodiments of the present invention
include the above liquid crystal-aligning agent wherein the polyimide
precursor is a polyamic acid, and the above liquid crystal-aligning agent
wherein the polyimide 20 precursor is a polyamic acid ester. The present
invention further provides a liquid crystal-aligning agent comprising, as
the essential components, the above polyimide precursor and a polyimide
precursor represented by the following general formula   4 (2) O O H H C~ ~
-N-'Z-N ( 2 ) Y RO-C C-OR O O (wherein Y is a tetravalent aliphatic group,
Z is a bivalent aromatic group, and R is H or an alkyl group). 5 Detailed
Descripticn of the Invention The liquid crystal-aligning agent of the
present 



invention comprising, as the resin component, a polyimide precursor
containing a structure represented by the 10 formula (1) can allow a liquid
crystal to make good alignment and makes it possible to obtain a
high.pretilt angle. The polyimide precursor containing a structure resented
by the formula (1), used in the present invention 15 can be obtained by
reacting 1,4-bis(3-aminopropyldimethyl silyl)benzene with a tetracarboxylic
acid diar.hydride or the like in a polar solvent. A polyamic acid can be
obtained when a tetracarboxylic acid dianhydride is used. A polyamic acid
ester can be obtained when the polyamic 20 acid is esterified or when the
above reaction is conducted using a tetracarboxylic acid diester. Examples
of the tetracarboxylic acid dianhydride are pyromellitic acid dianhydride,
3,3',9,4'   5 biphenyltetracarboxylic acid dianhydride,
3,3',9,4'benzophenonetetracarboxylic acid dianhydride,
butanetetracarboxylic acid dianhydride, cyclobutanetetracarboxylic acid
dianhydride, 5 cyclopentanetetacarboxylic acid dianhydride, 1,2,4,5
cyclohexanetetracarboxylic acid dianhydride,
bicyclo[2,2,2]octo-7-ene-2,3,5,6-tetracarboxylic acid dianhydride,
5-(2,5-dioxotetrahydro-3-furanyl)-3-methyl-3cyclohexene-1,2-dicarboxylic
acid anhydride, 2,3,5 10 tricarboxycyclopentylacetic acid dianhydride, and
3,4dicarboxy-1,2,3,4-tetrahydro-1-naphthalenesuccinic acid dianhydride. The
tetracarboxylic acid dianhydride, however, is not restricted to these
examples. The polyamic acid ester can be obtained by 15 reacting a
tetracarboxylic acid dianhydride with an alcohol (e. g. methanol, ethanol,
1-propanol or 2-propanol) to form a tetracarboxylic acid diester, and
subjecting the diester to condensation under dehydration with a diamine, or
by subjecting a polyamic acid to condensation under 20 dehydration with an
alcohol. In producing the polyimide precursor containing a structure
represented by the formula (1), used in the present invention, a diamine
other than 1,4-bis(3aminopropyldimethylsilyl)benzene may be used as long as
25 the use does not impair the effect of the structure represented by the
formula (1). Examples of the diamine are p-phenylenediamine,
m-phenylenediamine, 2,5diaminotoluene, 3,5-diaminotoluene,
2,5-diamino-p-xylene, 



6 3,3'-dimethylbenzidine, 3,4'-d~aminodiphenyl ether, 4,4'diaminodiphenyl
ether, 4,4'-diaminodiphenylmethane, 4,4'diaminodiphenylsulfone,
1,3-(3-aminophenoxy)benzene, 1,3(4-aminophenoxy)benzene,
1,4-(3-aminophenoxy)benzene, 1,4 5 (4-aminophenoxy)benzene,
4,4'-(4-aminophenoxy)biphenyl, 2,2-bis[4,4'-(4-aminophenoxy)phenyl]propane,
2,2-bis[4,9'(4-aminophenoxy)phenyl]hexafluoropropane,
2,2-bis[4,4'-(4aminophenoxy)phenyl]sulfone, 1,3-bis(4-aminophenory)propane,
1,4-bis(4-aminophenoxy)butane, ethylenediamine, 10 1,3-diaminopropane,
1,4-diaminobutane, 1,5-diaminopentane, 1,6-diaminohexane,
1,7-diaminoheptane, 1,8-diaminooctane, 1,10-diaminodecane,
1,12-diaminododecane, 1,4-diaminocyclohexane, and
4,4'-diaminodicyclohexylmethane. The diamine is not restricted to these
examples. 15 In the present invention, when the liquid crystal-aligning
agent comprises, as the resin components, both of the polyimide precursor
containing a structure represented by the formula (1) and the polymide
precursor represented by the general formula (2), very good 20 electrical
properties are obtained. The polyimide precursor represented by the general
formula (2), used in the present invention can be obtained by reacting an
aliphatic tetracarboxylic acid dianhydride or the like with an aromatic
diamine in a 25 polar solvent. A polyamic acid can be obta~r.ed when an
aliphatic tetracarboxylic acid dianhydride is used, and a polyamic acid
ester can be obr_ained when the polyamlc acid is esterified or when an
aliphatic tetraca~bor:ylic acid   diester is used in the above reaction.
Examples of the aliphatic tetracarboxylic acid dianhydrlde used for
obtaining the poly~mide precursor represented by the general formula (2)
used in the present 5 invention are butanetetracarboxylic acid dianhydride,
cyclobutanetetracarboxylic acid dianhydride, cyclopentanetetracarboxylic
acid dianhydride, 1,2,4,5cyclohexanetetracarboxylic acid dianhydride,
bicyclo[2,2,2]octo-7-ene-2,3,5,6-tetracarboxylic acid 10 dianhydride,
5-(2,5-dioxotetrahydro-3-furanyl)-3-methyl-3 cyclohexene-1,2-dicarboxylic
acid anhydr=de, 2,3,5tricarboxycyclopentylacetic acid dianhydride, and
3,4dicarbo~xy-1,2,3,4-tetrahydro-1-naphthalenesuccinic acid dianhydride.
The aliphatic tetracarboxylic acid 15 dianhydride, however, is not
restricted to these examples. Examples of the aromatic diamine used for
obtaining the polyimide precursor represented by the general formula (2)
used in the present invention are pphenylenediamine, m-phenylenediamine,
2,5-diaminotoluene, 20 3,5-diaminotoluene, 2,5-diamino-p-xylene,
3,3'dimethylbenzidine, 3,4'-diaminodiphenyl ether, 4,4'diaminodiphenyl
ether, 4,4'-diaminodiphenylmethane, 4,4'diaminodiphenylsulfone,
1,3-(3-aminophenoxy)benzene, 1,3(4-aminophenoxy)benzene,
1,4-(3-aminophenoxy)benzene, 1,9 25 (4-aminophenoxy)benzene,
4,4'-(4-aminophenoxy)biphenyl, 2,2-bis[4,4'-(4-aminophenoxy)phenyl]propane,
2,2-bis[4,4'(4-aminophenoxy)phenyl]hexafluoropropane,
2,2-bis[4,4'-(4aminophenoxy)phenyl]sulfone, 1,3-bis(4-aminopheno};y) 



Substitute sheet - 5 December 2002 8 propane, and
i,9-bis(9-aminophenoxy)butane. The aromatic diamine, however, is not
restricted to these examples. Examples of the polar organic solvent used in
the polymerization for obtaining any of the polyimide 5 precursors used in
the present invention are N-methyl-2pyrrolidone, dimethylformamide and
dimethylacetamide. The polar organic solvent, however, is not restricted to
these examples. The liquid crystal-aligning agent of the present 10
invention comprises a resin component and a solvent component. Preferred
examples of the solvent component used in the liquid crystal-aligning agent
of the present invention are a mixed solvent of N-methyl-2~pyrrolidone
(NMP) and 2-butoxyethanol, a mixed solvent of NMP and 15 ethylcarbitol, a
mixed solvent o` NMP and propylene glycol mono-n-butyl ether, a mixed
solvent of NMP and propylene glycol diacetate, and a mixed solvent of
dimethylacetamide and 2-butoxyethanol. The solvent component, however, is
not restricted to these examples. The liquid crystal 20 aligning agent of
the present invention :nay further comprise a very small amount of a silane
coupling agent or a titanium-based coupling agent for improved adhesion to
a substrate. 25 Best Mode for Carrying Out the Invention The present
invention is described in detail below by way of Examples. However, the
present invention is in no way restricted by these Examples.   Substitute
sheet - 5 December 2002 9 (Synthesis Example 1) In a four-necked separable
flask equipped with a thermometer, a stirrer, a dropping funnel and a dry
nitrogen gas-introducing tube, 21.81 g (0.10 mole) of 5 pyromellitic acid
dianhydride was dispersed in 300 g of N methyl-2-pyrrolidone (NMP). In the
dropping funnel, 12.n2 g (0.05 mole) of
1,4-bis(3-aminopropyldimethylsilyl)benzene was uniformly dissolved in 100 g
of NM?, and the whole amount of the resulting solution in the dropping 10
funnel was dropped into the separable flask while the flask contents were
stirred at 10C in a nitrogen current. Then, stirring was conducted for 3
hours. The dropping funnel was removed; 20.53 g (0.05 mole) of
2,2-bis[9,4'(4-aminophenoxy)phenyl]propane was added into the 15 separable
flask; and the resulting mixture was stirred at 10C for 5 hours. The system
was returned to room temperature to obtain an NMP solution o~f a polyamic
acid. The solution was diluted with NMP and 2-butoxyethanol so that the
concentration of resin component became 5% and 20 the ratio of NMP and
2-butoxyethanol became 8:2, whereby a liquid crystal-aligning agent (1) was
obtained. (Synthesis Example 2) 



In a four-necked separable flask equipped with a thermometer, a stirrer, a
dropping funnel and a dry 25 nitrogen gas-introducing tube, 29.42 g (0.10
mole) of 3,3',4,4'-biphenyltetracarboxylic acid dianhydride was dispersed
in 300 g of N-methyl-2-pyrrolidone (t~MP). In the dropping funnel, 25.24 g
(0.10 mole) of 1,4-bis(3   ' Substitute sheet - 5 December 2002 10
aminopropyldimethylsilyl)be.^.zene was uniformly dissolved in 100 g of NMP,
and the whole amount of the resulting solution in the dropping funnel was
dropped into the separable flask while the flask contents were stirred at 5
10C in a nitrogen current. Then, stirring was conducted for 8 hours. The
system was returned to room temperature to obtain an hMP solution of a
pclvamic acid. The solution was diluted with NMP and 2-butoxyethanol so
that the concentration of resin component became 5s and the ratio 10 of NMP
and 2-butoxyethanol became 8:2, whereby a liquid crystal-aligning agent (2)
was obtained. (Synthesis Example 3) In a four-necked separable flask
equipped with a thermometer, a stirrer, a dropping funnel and a dry 15
nitrogen gas-introducing tube, 21.81 g (0.10 mole) of pyromellitic acid
dianhydride was dispersed in 300 g of NMP. While the system was stirred at
20C in a nitrogen current, 15.82 g (0.20 mole) of pyridine was dropped
thereinto from the dropping funnel, after which stirring ' 20 was conducted
for 3 hours. Then, 6.41 g (0.20 mole) of methanol was dropped `rom the
drcpping funnel, and stirring was conducted for 5 hours. The system was
cooled to 10C, and a solution of 41.27 g (0.20 mole) of 



dicyclohexylcarbodiimide dissolved in 100 g of NMP was 25 dropped from the
d=opping funnel, followed by stirring for 30 minutes. Thereto were added
12.62 g (0.05 mole) of 1,4 bis(3-aminopropyldimethylsilyl)benzene and 10.01
g (0.05 mole) of 4,4'-diaminodiphen,,rl ether, and stirring was
Substitute sheet - 5 December 2002 11 conducted for 8 hours. The resulting
suspension was dropped into a 20-fold 1:1 mixture of water and methanol.
The resulting solid was collected by filtration and vacuum-dried at 25C for
48 hours to obtain a polyamic 5 acid ester. 5 g of the polyamic acid ester
was dissolved in 95 g of a 8:2 mixed solvent of y-butyrolactone and
2-butoxyethanol to obtain a liquid crystal-aligning agent (3) . (Synthesis
Example 4) 10 In a four-necked separable flask equipped with a thermometer,
a stirrer, a dropping funnel and a dry nitrogen gas-introducing tube, 19.83
g (0.10 mole) of 4,4'-diaminodiphenylmehtane was dispersed in 300 g of NMP.
While the system was stirred at 10C in a nitrogen. current, 15 thereto was
added 19.81 g (0.10 mole) of butanetetracarboxylic acid dianhydride. The
resulting mixture was stirred at 10C for 5 hours. The system was returned
to room temperature to obtain an NMP solution of a polyamic acid. The
solution was diluted with NMP and 20 2-butoxyethanol so that the
concentration of resin component became 5 o and the ratio of NMP and
2-butoxyethanol became 8:2. 70 g of the resulting solution was mixed with
30 g of the aligning agent (3) to obtain a liquid crystal-aligning agent
(4). 25 (Example 1 ) The liquid crystal-aligning agent (1) obtained in
Synthesis Example 1 was spin-coated on a glass 



substrate with an IT0 transparent electrode, and the   coated substrate was
dried in a clean oven at 170C for 120 minutes. The substrate was r~~bbed
and, using it, an antiparallel cell having a cell gap of 50 ~ m was formed.
A liquid crystal (ZLI-2293, a product of Merck) was poured 5 i:~to the
cell. The resulting liquid crystal cell was heated to 100C and slowly
cooled to room temperature. Observation was made using a polarizing
microscope, which indicated good alignment of liquid crystal. The pretilt
angle of liquid crystal was 6.0 as measured by a crystal 10 rotation
method. The liquid crystal cell was allowed to stand at 90C for 1,000 hours
and then measured for pretilt angle, which was 6.0. A liquid crystal cell
having a cell gap of 7 ~ m was produced in the same manner and allowed to
stand at 90C for 1,000 hours. Before and 15 after the standing, a sine wave
of 33 HzT5V was applied to the cell and a current value was measured. As a
result, the current value after the standing at 90C for l,000 hours was 1.3
times the current value before the standing. (Example 2) 20 The operation
of Example 1 was repeated using the liquid crystal-aligning agent (2)
obtained in Synthesis Example 2. Alignment of liquid crystal was good; the
pretilt angle of liquid crystal was 6.a before the standing at 90C for
1,000 hours and 6.2 after the 25 standing for 1,000 hours; and the
increased current value was 1.2 times. (Example 3) The operation of Example
1 was repeated using   Substitute sheet - 5 December 2002 13 the liquid
crystal-aligning agent (3) obtained in Synthesis Example 3. Alignment o.
liquid crystal was good; the pretilt angle of liquid crystal was 5.0 before
the standing at 90C for 1,000 hours and 5.0 after the 5 standing for 1,C00
hours; and the increased current value was 1.3 times. (Example 4) The
operation of Example 1 was repeated us;ng the liquid crystal-aligning agent
(4) obtained in 



10 Synthesis Example 4. Alignment of liquid crystal was good; ' the pretilt
angle of liquid crystal was 6.0 before the standing at 90C for 1,000 hours
and 6.0 after the standing for 1,0G0 hours; and the increased current value
was 1.0 time. 15 (Comparative Example 1) In a four-necked separable =task
equipped with a thermometer, a stirrer, an inlet for raw materials and a
dry nitrogen gas-introducing tube, 21.81 g (0.10 mole) of pyromellitic acid
dianhydride was dispersed in 300 g of 20 NMP. While the system was stirred
at 10C in a nitrogen current, thereto was added 20.53 g (0.05 mole) of
2,2bis[4,4'-(4-aminophenoxy)phenyl]propane from the inlet for raw
materials. The resulting mixture was stirred at 10C for 5 hours. The system
was returned to room temperature 25 to obtain an NMP solution of a polyamic
acid. The solution was diluted with NMP and,2-butoxyethanol so that the
concentration of resin component became 5% and the ratio of NMP and
2-butoxyethanol became 8:2, whereby a liquid   Substitute sheet - 5
December 2002 14 crystal-aligning agent (5) was obtained. The operation of
Example 1 was repeated using the liquid crystal-aligning agent (5).
Alignment of liquid crystal was good; the pretilt angle of liauid crystal
was 5 2.5 before the standing at 90C for 1,000 hours and 2.5 after the
standing for 1,000 hours; and the inc=eased current value was 2.1 times.
(Comparative Example 2) In a four-necked separable flask equipped with a 



10 thermometer, a stirrer, a dropping funnel and a dry nitrogen
gas-introducing tube, 29.92 g (0.10 mole) of
3,3',4,4'-biphenyltetracarboxylic acid dianhydride was dispersed in 300 g
of NMP. In the dropping funnel, 24.85 g (0.10 mole) of
1,3-bis(3-aminopropyl)tetramethyldisiloxane 15 was uniformly dissolved in
100 g of NMP, and the whole amount of the resulting solution in the
dropping funnel was. dropped into the separable flask while the flask
contents were stirred at 10C in a nitrogen current. Then, stirring was
conducted for 8 hours. The system was 20 returned to room temperatu=a to
obt~ir. an NMP solution of a polyamic acid. The solution was diluted with
NMP and 2-butoxyethanol so that the concentration of resin component became
5 o and the ratio of NMP and.2-butoxyethanol became 8:2, whereby a liquid
crystal-aligning agent (6) 25 was obtained. The operation of Example 1 was
repeated using the liquid crystal-aligning agent (6). Alignment of liquid
crystal was bad.   Substitute sheet - 5 December 2002 15 (Comparative
Example 3) In a four-necked separable flask equipped with a thermometer, a
stirrer, a dropping funnel and a dry nitrogen gas-introducing tube, 21.81 g
(0.10 mole) of 5 pyromellitic acid dianhydride was dispersed in 3D0 g of
NMP. While the system was stirred at 20C in a nitrogen current, 15.82 g
(0.20 mole) of pyridine was dropped thereinto from the dropping funnel,
after which stirring was conducted for 3 hours. Then, 6.41 g (0.20 molt) of
10 methanol was dropped from the dropping funnel, and stirring was
conducted for 5 hours. The system was cooled to 10C, and a solution of
41.27 g (0.20 mole) of dicyclohexylcarbodiimide dissolved in 100 g of NMP
was dropped from the dropping funnel, followed by stirring for 15 30
minutes. Thereto was added 24.85 g (0.10 mole) of 1,3
bis(3-aminopropyl)tetramethyldisiloxane, and stirring was conducted for 8
hours. The resulting suspension was dropped into a 20-fold 1:1 mixture of
water and methanol. The resulting solid was collected by filtration and 20
vacuum-dried at 25C for 48 hours to obtain a polyamic acid ester. 5 g of
the polyamic acid ester was dissolved in 95 g of a 8:2 mixed solvent of
y-butyrolactone and 2-butoxyethanol to obtain a liquid crystal-align=ng
agent (7) . 25 The operation of Example 1 was repeated using the liquid
crystal-aligning agent (7). Aligrr,~ent of liquid crystal was bad. In any
of Examples 1 to 4, good alignment of  



16 liquid crystal and a high pretilt angle of 5.0 to 7.0 were obtained, and
the change of pretilt angle after standing at 90C for 1,000 hours was very
small, indicating good stability of pretilt angle. The increase in current
value 5 was small at 1.3 times or less; particularly in Example 4, the
increase was none at 1.0 time and good. In Comparative Example 1, since a
polyamic acid not containing the chemical structure represented by the
formula (1) was used as a liquid crystal-aligning agent, 10 the pretilt
angle was low at 2.5 and the increase in current value was large at 2.1
times. In Comparative Example 2, since a polyamic acid . containing a
siloxane structure, whic~i is not the chemical structure represented by the
formula (1), was used, 15 alignment of liquid crystal was bad. In
Comparative Example 3, since a polyamic acid ester containing a siloxane
structure, which is not the chemical structure represented by the formula
(1), was used, alignment of liquid crystal was bad. 20 Thus, the liquid
crystal-aligning agent of the present invention can give good alignment of
liquid crystal and a high and stable pretilt angle of liquid crystal and
can provide a liquid crystal display device of good display property and
high reliability. 25 Industrial Applicability The present invention relates
to a liquid crystal-aligning agent used in production of liquid   17
crystal display devices. More particularly, the present invention relates
to a liquid crystal-aligning agent capable of providing a liquid crystal
display device having a high and stable pretilt angle. Therefore, the 5
present invention can be applied in various industries using a liquid
crystal.   Substitute sheet -1 August 2001 is Claims 1. A liquid
crystal-aligning agent comprising, as a resin component, a polyimide
precursor containing a chemical structure represented by the following
formula (1 ): 



cl~ I IH~ IH~ --'I,~-1`CH:T ~ i ~ ~ ~ i-Z-CH=~N-, CHI CHs 2. A liquid
crystal-aligning agent according to claim 1, wherein the polyimide
precursor is a polyamic acid. 3. A liquid crystal-aligning agent according
to claim 1, wherein the polyimide precursor is a polyamic acid ester. 4. A
liquid crystal-aligning agent according to claim 1, further including a
polyimide precursor represented by the following formula (2): c~7 II It I j
~C-N-Z-;~ , Y RO-O~~ \OC-OR wherein Y is a tetravalent aliphatic group) Z
is a bivalent aromatic group, and R is H or an alkyl group. 5. A liquid
crystal-aligning agent according to claim 2, further including a polyimide
precursor represented by the following (2): c=~ II II I I c~ /c-,r-z-:; , Y
Ro-II/ \II~OR O O   Substitute sheet - 1 August 2001 19 wherein Y is a
tetravalent aliphatic group, Z is a bivalent aromatic group, and R is H or
an alkyl group. 6. A liquid crystal-aligning agent according to claim 3,
further including a polyimide precursor represented by the following
formula (2): c=~ II II_I_ _I Y RO--II/ \II OR O O wherein Y is a
tetravalent aliphatic group, Z is a bivalent aromatic group, and R is H or
an alkyl group. 7. A liquid crystal-aligning agent comprising: a resin
component, wherein the resin component includes a polyimide precursor
containing a chemical structure represented by the following formula (1 ):
H ~ H~ C: L~ K ~'--~CHi ~~--I , ~ i,--f-CH=~H-. 



CHI "'-' CH' and a solvent component. 8. A liquid crystal-aligning agent
according to claim 7) wherein the polyimide precursor is a polyamic acid.
9. A liquid crystal-aligning agent according to claim 7, wherein the
polyimide precursor is a polyamic acid ester. 10. A liquid crystal-aligning
agent according to claim 7, further including a polyimide precursor
represented by the following formula (2):   Substitute sheet - 1 August
2001 20 c~~ O O FI H . RO /Y\ -OR wherein Y is a tetravalent aliphatic
group, Z is a bivalent aromatic group, and R is H or an alkyl group. 11. A
liquid crystal-aligning agent according to claim 8) further including a
polyimide precursor represented by the following formula (2): c=~ II II_I_
j N /Y~ RO-O~ ~-OR wherein Y is a tetravalent aliphatic group, Z is a
bivalent aromatic group, and R is H or an alkyl group. 12. A liquid
crystal-aligning agent according to claim 9, further including a polyimide
precursor represented by the following formula (2): r~ II II I j C\ /C-N-Z
N , `Y RO-II/ \~ OR 0 O wherein Y is a tetravalent aliphatic group) Z is a
bivalent aromatic group, and R is H or an alkyl group. 13. A liquid
crystal-aligning agent according to claim 7, wherein the solvent component
is selected from the group consisting of:   



Substitute sheet -1 August 20D1 21 a mixed solvent of
N-methyl-2-pyrrolidone and butyl cellosolve; a mixed solvent of
Nmethyl-2-pyrrolidone and ethylcarbitol; a mixed solvent of
N-methyl-2-pyrrolidone and propylene glycol mono-n-butyl ether; a mixed
solvent of N-methyl-2-pyrrolidone and propylene glycol diacetate; and a
mixed solvent of dimethylacetamide and butyl cellosolve. 14. A liquid
crystal-aligning agent according to claim 7, further including a silane
coupling agent. 15. A liquid crystal-aligning agent according to claim 7,
further including a titanium based coupling agent.
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