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(54) Title: NOVEL COLORANT COMPOUND AND METHOD OF MANUFACTURING THE SAME AS WELL AS BLUE
RESIST COMPOSITION FOR USE IN COLOR FILTER CONTAINING THE SAME

(57) Abstract: The present
invention provides (I) a method of
manufacturing a triphenylmethane
colorant that can suppress the
sub-reactions in conversion to a
sulfonamide and is industrially
advantageous, (II) a colorant
compound that has both excellent
spectral characteristics and a
high solubility relative to organic
solvents or polymers as a coloring
agent to be used in color filters
and (III) a blue resist composition
for use in a color filter that shows
a high lightness and an excellent
hue particularly for blue color and
can be used to display an image

& that is excellent in terms of spectral characteristics and contrast. There are provided a method of manufacturing a sulfonylhalide
& by halogenating the sulfonic acid group in the colorant compound and a method of manufacturing a sulfonamide compound

<

the invention. general formula (1)

represented by the general formula (1) comprising conducting condensation reaction of the sulfonylhalide compound and an amine.
There is also provided a blue resist composition for use in a color filter comprising at least one colorant compound according to
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DESCRIRTION
NOVEL COLORANT COMPOUND AND METHOD OF MANUFACTURING
'THE SAME AS WELL AS BLUE RESIST COMPOSITION FOR USE

5 IN COLOR FILTER CONTAINING THE SAME

TECHNICAL FIELD
This invention relates to a novel colorant
compound, ‘a method of manufacturing such a colorant
10 compound’and a blue resist composition for use in a

color filter containing such a colorant compound.

BACKGROUND ART
Génerally, in the field of organic synthetic
15 chemist;y, a sulfonamide‘compound is synthesized by
means of a condensation reaction of a corresponding
' sulfonyl chloride compound and a correspoﬁaingAamine,
and tﬁe.sulfonyl chloride compqund is syﬁthesized’by
chlorinating a sulfonic acid group. A similar
20 process is used for forming a sulfonamide for a
colqrant‘of a dye or a pigment. A sulfonyl chloride
is prepared for a cqlorant by using chlorosulfonic
acid, phosphorus.pentachLoride or phosphorus
. trichloride when chlorinating a sulfonic acid group.
25 However, known chlorination techniques are
industrially not satisfactory bécaﬁse they are

accompanied by a problem of sub-reactions that can
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arise at the time of éhlorinating sulfonic acid
groups, which sub-reactions are, for example, that a
sulfonic acid group is introduced anew into the
skeleton of the colorant or that the skeleton of the
colorant is decomposed.

A method of using thionyl chloride for
chlorinating a sulfonic acid group is disclosed in an
attempt of avoiding such sub-reactions (see Japanese
Patent Application Laid-Open No. HO07-242631).
However, the colorant that is the reaction substrate
used in the disclosed chlorination technique is a
xanthene type colorant and no technique that is
applicabie to a triphenylmethane type colorant has
been reported so far.

Meanwhile, the advancement of science and
technology has gifen rise to changes in the life
style and colorants are currently being used in

various industrial fields not only to dye or color

‘various materials such as fiber, plastic and leather

but also for the purpose of recording and dispiaying‘
information. Particularly, as personal computers
have rapidly become popular in recent years, there is
a rapidly expanding demand for color liquid crystal
displays. Color filters are indispensable for

displaying color images on liquid crystal displays

" and are critical parts to their performances.

Additionally, in line with the cﬁrrent dissemination



WO 2006/088171 PCT/JP2006/302917

10

15

20

25

of broadband systems, development of color filters
that can realize enhanced spectral characteristics
and a high contrast ratib has become an urgent issue,
for displaying high definition images.

Known methods for manufacturing color filters
include the dyeing method, the printing method, the
ink-jet method and the photoresist method. However,
the photoresist method has been in the main stream in
recent yéars because it can control the spectral
characteristics of color filters in a reproducible
manneriand allows fine patterning operations because
of the high resolution it provides.

Pigments are generally beiﬁg used as coloring
agents with the photoresist method. However,
pigments have a certain size and hence accompany a

depolarization effect. "It has been known that the

contrast ratio of color display of liquid érystal

displéys is reduced when pigments are used'for
coloring agents. Additionally, it is difficult to
achieve a high transmission of backlight in a system
using pigments to pose limits fér improving the
lightness of color filters. Furtherﬁore, because
pigments are insoluble in organic solvents or
pblymers, colored resist compositions are obtained in -
a dispersed state. However, it is difficult to
stabilize the dispersion.

On the other hand, dyes are.generally soluble
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in organic solvents or polymers and hence stable in
colored resist compositions without giving rise to
aggregation. Therefore, color filters prepared by
using dyes as coloring agents do not accompany any
depolarization effect and can achieve a high
transmission of backlight because the dyes are
dispersed on a molecular level. Color filters

prepared by using dyes have been reported since they

" show excellent spectral characteristics and are

adapted to display images with an enhanced display
contrast.

A method of using C. I. Acid-Blue 104, which is
a triphenylmethane type colorant, as a colorant for
blue color filters (see Japanese Patent Application
Laid-Open No. 2003-5362) and a method of using C. I.
Acid Red 6, which is a monoazo type colorant, as a
colorant for red color filters (see Japanese Pétent
Application Laid-Open NG. 2003-5361) have been
disclosed. Of theses methods, the former method of
using a triphenylmethane type colorant is
particularly advantageous because of the high molar

absorption coefficient (g) of the colorant and the

vivid color tone and excellent spectral

characteristics.
Furthermore, a method of using an anthraquinone
type colorant as a colorant for blue color filters

(Japanese Patent Application Laid-Open No. 2001-
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108815) and a method of using a naphthoquinone_type

colorant also as a colorant for blue color filters

(Japanese Patent Application Laid-Open No. 2002-
338839) have been disclosed.

DISCLOSURE OF THE INVENTION

However, the methods described in Japanese
Patent Application.Laid—Open Nos. 2003-5362 and 2003-
5361 are accompanied by such problems that the
solubility of the colorants relative to organid
solvents or polymers is insufficient and hence the
colorants can easily be eluted in -a development
process. On the other hand, the dyes described in
Japanese Patent Application Laid-Open Nos. 2001-
108815 and 2002-338839 are not satisfactory although
they show a sufficient degree of solubility relative
to organic solvents or polymers and excellent
épectfal characteristics.. Theiefére, as discussed
above, no colorant that has.both excellent spectrai
characteristics and a high solubility relative to
organic solvents or polymers has been reported.

In view of the abbve—identified circumstances,
it is the first object of the present invention to
provide a method of manufacturing a triphenylmethane
type colorant that can suppress the sub—reactions in
the process of forming a sulfonamide and is

industrially advantageous. The second object of the
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present invention is to provide a colorant comﬁound
that has both‘excellent spectral chaiactefistics and
a high solubility relative to organic solvents or |
polymers, as a coloring agent to be used in color
filters. The third object of the present invention
is to provide a blue resist composition for use in a
color filter that shows a high lightness and an
excellent hue particularly for blue color and can be
used to display an image that is excellent in terms
of spectral characteristics and contrast.

According to the present invention, the above
objecfs are achieved by providing a colorant compound
charactérized by having a structure ;epresented by
the general formula (1) shown below:

(general formula (1)),

wherein
each of R; through R4'independently denotes a hydrogen

atom, an alkyl group that may be substituted, an aryl.
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group that may be substituted or an aralkyl grbup
that may be substituted} each.of Rs and Rg
independently denotes a hydrogen atom or an alkyl
group and each of R; and Rg independently denotes a
hydrogen atom, a sulfonic acid group, an amino group
that may be substituted or —-SO;NRgR;o, wherein each of
Rgand Rip independently denotes a hydrogen atom, an
alkyl gfoup, an aryl group or an aralkyl gréup and
may form a heterocycle with a nitrogen atom.
Additionally, in the general formula (1), n denotes
an integer between_l and 3. If neither R; nor Rg is -
SO,NRgR31g, at least one of the R& through R, is an
alkylene group, an arylene gfoﬁp or anﬂaralkylené
group having —SO,NRgRjp as a substituent. 1In the
general.formula (1), An denotes a counter anion,

which is not necessary when a counter anion exists in

the molecﬁle.

Preferably, in a colorant compound according to
the invention as defined above, the colorant compound
has a structure as represented by general formula (2)

shown below:
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(general formula (2)),

| G2
‘lﬁzcy}q.

Hs,

where Rg and Rjy independently denotes a hydrogen atom,

an alkyl group, an aryl group or an aralkyl group and
5 may form a heterocycle with a nitrogen atom.
Accbrding to the present invention, there is
also provided a method of manufacturing a
sulfonylhalide compound having é structure as
represented by general formula (4) shown below, which
10 is useful for manufacturing a colorant compound
accordingfto the invention. The manufacturing method
comprises a step of causing a colorant compound
having a structure as represented by general formula‘
(3) shown below and a thionyl halide to react with
15 each other in the‘presence of N,N-dimethylformamide

and an organic solvent:
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(general formula (3))

wherein
each of R; through R; independently denotes a hydrogen
atom, an alkyl group that may be substitdted, an aryl

group that may be substituted or an aralkyl group

" that may be substituted, each of Rs and Rg

independently denotes a hydrogen atom or an alkyl

group, each of R; and Rg independently denotes a
hydrogen atom, a sulfonic acid group, an amino group
that ﬁay be substituted or -SO:M aﬁd n denotes an
integer between 1 and 3, at least one of the R;
through R4 being an alkylene group, an arylene group
or an aralkylene group having‘-SOﬂM as a substituent
if neither Ry nor Rg is -S03M. In the general formula

(3), M denotes a counter cation of a sulfonic group

‘and An denotes a counter anion, although An is not

necessary when a counter anion exists in the molecule.
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(general formula (4))

R By | AP
3 Izz/:qk P

wherein

each of R; through Rs independently denotes a hydrogen
atom;ian alkyl group that may be substituted, an aryl
group that may be substituted or an aralkyl group
that may be substituted, each of Rs and Rg
independently denotes a hydrogen atom or an alkyl
group, each of R; and Rg independently denotes a
hydroéen‘atom, a sulfonic acid group, an amino group
that may bé substituted or -S03X and n denotes an
inﬁeger between 1 and 3, at least one of the R
through Ry being an alkylene group, an arylene group .
or an aralkylene grbup having —-S0sX ‘as a substituent
if neither Ry nor Rg is —-SOs3X. - In the general formula
(4), X denotes a halogen atom and An denotes a
counter anion, although An is not necessary when a
counter anion exists in the molecule.

According to the present invention, there is
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also provided a method of manufacturing a colofant
compound according to the invention. A manufacturing
method according to the invention comprises a step of
causing a sulfonylhalide compound having a structure
as represented by the general formula (4) obtained by
a method of manufacturing a sulfon?lhalide compound
having a structure as defined above and an amine
having a structure as represented by general formula
(5) bélow to react with each other to conduct
condensation reaction:
(general formula (5))

Rg Ryp -

g fo
H

wherein each of Rg and Rig independéhtly denotes a
hydrogen atom, an alkyl group, én aryl group or an
aralkfl group and may form a heterocycle with -a
nitrogen atom.

According to the present invention, there is
also pfovided a blue resist composition for use in a
color filter compriéing a resin or a monomer and at
least a colorant compound having a structure as
represented by the above general formﬁla (1) .

Thus, the present invention provides a novel
colorant compound that is excellent in terms of

spectral characteristics such as color developability
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and transparency'and an industrially advantageous

method of manufacturing such a colorant compound. It

~is possible -to control the solubility of a novel

colorant compound according to the present invention
relative to organic solvents by changing the type of
amines to be used in the condensation reaction in the
process of manufacturing the colorant compound. The
present invention provides a resist composition for
use in a color filter showing an excellent blue color

tone by using such a novel colorant compound.

" BRIEF DESCRIPTION OF THE DRAWINGS -

- FIG. 1 is a ;H NMR spectrum (400 MHz, CDClj,

room temperature) of a colorant compound (10)

according to the present invention; and

FIG. 2 is a UV visible absorption spectrum of
the colorant compound (10) at room temperature when

dissolved in cyclohexane.

BEST MODE FOR CARRYING OUT THE INVENTION

Now, the present inventiqn will be described in
greater detail by réferring to preferred embodiments
of the invention.

As a result of intensive reseaxrch efforts for
solving.the above-identified préblems of the prior
art, the inventors of the present invention found

that a colorant compound having a structure as
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represented by the above general formula (1) shows

excellent spectral characteristics such as color

' devélopability and transparency to get to the present

invention. It is possible to control the solubility
of a colorant compound as represented by the general
formula (1) relative to organic solvents by changing
the type of amines when forming a sulfonamide in the
process of manufacturing the colorant compoﬁnd. It
is also possible to provide a color filter showing an
excellent blue color tone by using such a colorant
compound .for a resist composition.

-Alkyl groups .that can be used for each of R;
through R4 in the above general formulas (1), (3) and
(4) inclgde a methyl group, an ethyl group, an n-
propyl group, én isopropyl group, an n-butyl group, a
sec~butyl groﬁp, a tert-butyl group, an n-pentyl
group and an ﬁ—hexyl group. Aryl groups that can bé
used fof each of R; through R4 include a phenyl group,
a l-naphthyl group and a 2—ﬁaphthyl group. Aralkyl
groups that éan be used for each of R; through Ry '
include a benzyl group and a phenethyl group. R; and
Rz (or R; and 34) may be the same with or different
from each other, and R; and R; (or R, and Rj3) may be
the same with or different each other, although they
are preferably the same from the viewpoint of color
tone and raw material cost. It is particularly

preferable that they are all ethyl groups or that R;
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and Rz (or R; and R;) are ethyl groups and R; aﬁd Ry
(or Ry and Rs;, whichever éppropriate) are benzyl
groups. These substituents may be substituted by -
SO2NRgR1g.

5 Alkyl groups that can be used for each of Rs and
R in the above general formulas (1), (3) and (4) |
include a methyl group, an ethyl group, an n-propyl
group and an isopropyl group. Preferably, each of Rs
and Rg may be either a hydrogén atom or a methyl

10 group.

The amino grbup of each of R; and Rg in the
above general formulas (1), (3) and (4) may be
substitﬁted by an alkyl>group such as a methyl group
and an ethyl'group, a ‘phenyl group, a methoxyphenyl

15 group, an ethoxyphenyl group or a benzenesulfonic
- acid group. Ry and Rig. in the above general formula -
(1) correspond to a substitution residue group of an
amine.represented by the above general formula (5).
Since Rg and Rjp in the above general formula
20 (5) significantly influence the éolubility of a
colorant. compound represented by the general formula

(1), it.is possible to obtain a colorant compound

showing a desired level of solubility by changing the

substituent of each of Ry and Rjy. Examples of

25 substituents that can be uséd for each of Ry and Rip
include chain or cyclic alkyl groups such as a methyl

group, an ethyl group, an n-propyl group, an
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isopropyl group, an n-butyl group, a sec—butyl‘group,’
a tert-butyl group, an n-pentyl group, an n-hexyl
group, an n-pentyl group, an n-octyl group, a 2-
echylhexyl group and a cyclohexyl group as well as
aryl groups such as a phenyl group, a l-naphthyl
group and a 2-naphthyl group and aralkyl groups such
as a benzyl gréup and a phenethyl group.

Each of Ry and Rjp may form a heterocycie with a

nitrogen atom. Specific examples of such

‘heterocyclic groups include a piperazino group, a

piperidino group, a pyrrole group, an indol group, a
carbazole group, a pyrazolé group, - an indazole group,
an imidazole group, a benzimidazole group, a triazole
group, a benzotriazole group and a tetrazole group. -
From the viewpoint of reactivity for sulfonamidat;on,
it is preferable that the substituent of each of Rg‘
and Rio shows a small steric hindrance becaﬁse the
reacti?ity of the general formula k5) is high when
such a substituent is used and a.colorant compound
répresented by the general formula (1) can be
produced .at a high yield. From the viewpoint of
solubility for orgaﬁic solvents, it is preferable
that each of Ry and Rip is a long chain élkyl group or
the like that is highly oil-soluble. |
Now, a ﬁethod of manufacturing a novel colorant
compound to be used for the purpose of the present

invention will be described below. The method of
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manufacturing a colorant compound according to the
present invention comprises a step of obtaining a
sulfonylhalide having a structure represented by the
general formula (4) as mentioned above by
halogenization of a sulfonic group in a colorant
compound represented by the general formula (3) as
described above and a step of subsequently obtaining
a colorant compound represented by the above general
formula (1) by causing a condensation reaction to
take place between the sulfonylhalide compound and an
amine having a structure represented by the above
general formula (5).

Specific examples of M in the general formula
¢3) include a hydrogen atom and a metal ion such as a
sodium ion, a lithium ion and a potassium ion.
Specific examples of X in the general formula (4)°
include halogen atoms such as a chlorine atom and a
5romiﬁe atom.

Specific examples of colorant compounds having
a structure represented by the general formula (3)
non-limitatively include those having a structure
represented by any of general formulas (6) through

(9) listed below.
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(general formula (6))

CgHg - ~ CoHp

M03 S

(general formula (7))

.5 (general formula (8))
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(general formula (9))

wherein M denotes a counter cation of a sulfonic
group as in the above general formula (3).

5 , Any of the 'above colorant compbunds is caused
- to react with a thionyl halide by itself or as a
mixtufe of two or more than two such colorant |
compounds. Thionyl chloride is p;eferable among
thionyl halides. The use of a solvent of a

10 halogenated aliphatic hydrocarbon compound 1is
preferable as a reaction solvent. Specific examples
of halogenated aliphatic hydrocarbons include
chloroform, methylené chloride, carbon tetrachloride,
1,2~dichloroethane, dichloroethylene,

15 trichloroethylene, perchloroethylene, dichloropropane,

amyl .chloride, dichloropentane, tetrachloroethane and
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1,2-dibromoethane, of which chloroform is preférable.
In the reaction of a colorant compound
represented by the general formula (3) with thionyl
halide, the amount ratio of thionyl halide (A)
relative to N,N-dimethylformamide (B), or A : B, is
preferably within a range between 1 : 0.3 and 1 : 0.8.
While tHe amount of thionyl halide (A) varieé
depending on the type and the purity of the'éolorant
compound (C) to be used, the amount ratio of thionyl
halide (A) relative to the colorant compound (C) to
be used, or A : C, is normally within a range between
1 : 1 and 1 : 20. Generally speaking, the amount of
thionyl haiide to be used méy be stoichiometrically
equivalent or slightly excessive when the colorant
compound shows a high degree of purity. On the other
hand, thionyl halide is preferably used in an amount
that is stoichiometrically much excessive when the

colorant .compound shows a low colorant purity because

it contains impurities such as common salt and/or

mirabilite ‘to a large extent. The reaction is
normally conducted by gradually dropping thionyl
halide into a mixture of a colorant compound of the
general formula (3), N,N-dimethylformamide and a
solvent of a halogenated aliphatic hydrocarbon
compound. The reaction temperature is normally
between .about 0°C and about 70°C, preferably between

ébout 30°C and 60°C, and the reaction time is
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normally between 30 minutes and 6 hours. The amount
of a halogenated aliphatic hydrocérbon compound is
used may be selected appropriately.

The sulfonylhalide compound represented by the
general formula (4) is normally taken out form the
reaction mixture by means of a conventional technique
including extraction, washing and condensation, if
necessary after cooling the reaction mixturé} after
decomposing the remaining thionyl halide by pouring
the mixture into water or ice water. Preferably, the
obtained reaction mixture (the solvent solution of a
halogenated aliphatic hydrocarbon compouﬁd éoﬂtaining
the sulfonylhalide compound and the remaining thionyl
halide) is subjected to the condensation reaction
with the amine represented by the above general
formula (5) without further treatment..

The condensation reaction of the sulfonyihalide
compoﬁnd represented by the general formula.(4) and
the amine represented by the general formula (5) is
conducted preferably in the presence of a basic
catalysf, which may typically be an aliphatic or
aromatic amine. Spécific examples of aliphatic or
aromatic amines that can be used as a basic catalyst
for the condensation reaction include triethylamine,
pyridine, piperidine, piperazine and triethanolamine.
The use .of a tertiary amine is preferable. When the

reaction mixture is subjected to a reaction with the
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aminé represented by the general formula (5) without
further treatment and a basic catalyst is used, the
mblar ratio ofithe total amount (D) of the amine
represented by the general formula (5) and the above
5 described basic catalyst relative to the amount (A)
of thionyl halide to be.used in the above reaction,
or D : A, is preferably within a range between 1
2.2 and 1 : 2.5.
When a basic catalyst is used, the molar ratio
10 of the catalyst (E) relative to the amine (F)
represented by the géneral formula (5), or E : F} is.
within a range between 1 : 0.5 and 1 : 1.5,
preferably'between 1}:,0.8 and 1 : 1.2. The amount
of the condensation reébtion solvent such as a
15 " halogenated aliphatic hydrocarbdn compound to be used
may be'éelected appropriately. The condensation
reaction temperature is normally between 0°C and 60°C,
prefeﬁably beﬁween 5°C and 40°C, and the reaction
time is normally between 30 minutes and 6 hours.  The
20 colorant compound represented by the general formuié‘
(1) is normally taken out from the condensation
reaction mixture by:means of a confentional technique
including neutralization, extraction, washing and
condensation, if necessary after cooling the reaction
25 mixture. Preferably, a technique of condensing the
solvent and refining it by recrystallization or by

means of column chromatography after the
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neutralization, the extraction and the washing_may be
used.

A colorant compound according to the invention
shows a clear blue color tone and can suitably be
used as a coloring material, preferably as a coloring
agent for color filters because of its spectral
characteristics. More specifically, it can be used
as a material for preparing a blue resist composition
as well as a printing ink, paint and writipg ink.

Now, a blue resist composition for use in a
color filter according to the present invention will
be described below. '

| A blue resist composition according to the
invention contains at least either one of binder

resin and a photo-polymerizing monomer and a colorant

‘compOUnd as representéd by the above general formula

fl). Preferably, a blue resist composition according
to thé invention further contains a photo-
polymerizétion initiator and a solvent.

In a colofifilter formed by arranging two or
more different types of pixels having‘different
spectral characteristics on a substrate, at least one
of the pixels (e.g., red, green or blue) can be made
to~Show a high degree of transparency and color
purity by using a colorant compound according to the
invention as represented by the general formula (1) .

Additionally[ since the spectral characteristics can
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be improved by using a mixture of a pigment and a dye,

a mixture of a pigment and a colorant compouﬁd

. according to the present invention may be used for a

color filter. Additionally, some other dye may be

additionally used as a color adjusting agent to

regulate the spectral characteristics. A colorant to
be used for a color filter that contéins a colorant
compound according to the present invention.may be
either water-soluble or oil-soluble. While it is

preferable that the dye is completely dissolved, it

is not necessary to dissolve the dye if it can be

dispersed as sufficiently fine particles. Thus, many
commercially available coioring agents may |
selectively be used for the purpose of the present
invention.

Specific'examples of colorants that can be used
as color adjusting agents for a color filter
éccbrding to the present invention non-limitatively
include Acid Red 52, 87, 92, 122 and 486, Solvent Red -
8, 24, 83, 109,‘125 and 132, Disperse Red 60, 72, 88
and 206,.Basic Red 12 and 27, Acid Blue 1, 7, 9, 40,
83, 90, 129 and 249} Solvent Blue 25, 35, 36, 55, 67
and 70, Disperse Biue 56, 81, 60, 87, 149, 197, 211
and 214, Basic Blue 1, 7, 26 and 77, Acid Green 18,
Solvent Green 3, Basic Green 1, Acid Yellow 38 and 99,
Solvent Yellow 25, 88, 89 and 146, Disperse Yellow 42,
60, 87 and 198 and Basic Yellow 21. ’
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Spécific examples of pigments that .can be“used
for a color filter according to the present invention
non-limitatively include Pigment Red 9, 19, 38, 43,
97, 122, 123, 144, 149, 1leé6, 168, 177, 179, 180, 192,

5 208, 215, 21e, 217, 220, 223, 224, 226, 227, 228 and
240, Pigment Blue 15, 15:6, 16, 22, 29, 60 and 64,
Pigment Green 7 and 36, Pigment Yellow 20, 24, 81, 83,
86, 93, 108, 109, 110, 117, 125, 137, 138, 139, 147,
148, 153, 154, 166, 168 and 185, Pigment Orange 36

10 and Pigment Violet 23. Two or more of these dyes or
pigments may be mixed for use in order to achieve a
desired hue.

The content of a colorant compound as
represented by the above general formula (1) is

15 preferably between 0.1 and 400 mass$%, more preferably
between 1 and 200 mass% relative to the mass of the
bindef resin, which will be described in greater
detaii hereinafter.

While no particular limitations are posed to

20h the binder resin to be used for a blue resist
composition in a color filter according to fhe
present invention so long as the light irradiation
portion or the light shielding.portion thereof is
soluble in an organic solvent, an aqueous alkali

25 solution, water or a commercially available developer,
the uée.pf binder resins having a composition that

can be developed in water or alkali is desirable from
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the viewpoint of handling and waste disposal.

Such binder resins include those obtained by
copolymerizing hydrophilic monomers such as those
having (meth)acrylic acid, 2-hydroxyethyl, acryl
amide, N-vinylpyrrolidone, or an ammonium salt and
lipophilic monomers such as a (meth)acrylate, vinyl
acetate, styrene or N-vinylcarbazole at an
appropriate mixing ratio by way of a known process.
Such a binder resin can be used as resist of the
negative type whose light shielding portion can be
removed by development when combined with radical-
polymerizing monoﬁers having an éthyleniéaily
unsaturated group or cation-polymerizing monomers
having an oxirane ring or aﬁ oxetane ring and a
radical generator, an acid generator or a base
generator. |
‘ Alternatively, a binder resin selected from
tert—putyl carbonate, tert-butylester,
tetrahydroxypy:anyl ester or tetrahydroxypyranyl
ether of polyhydroxystyrene may be used. Such a
binder resin can be used as a resist of the positive
type whose light irradiation portion can be removed
by development when combined with an acid generator.

A blue resi;t compésition for use-in a color
filter may contain a photo-polymerizing monomer

having one or more ethylenically unsaturated double

bonds as a monomer having an ethylenically
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unsaturated double bond to be used for édditioﬁ
polymerization by way of irradiation of light. Such
a photo-polymerizing monomer may be selected from
compounds having at least one ethylenically
unsaturated group that can be used for addition
polymerization in the molecule and a boiling point of
not lower than 100°C under the atmospheric pressure.
Examples of such compounds include monofunctional
(meth) acrylates such as

polyethyleneglycolmono (meth)acrylate,
polypropyleneglycolmono (meth)acrylate and
phenoxyethyl (meth)acrylate, polyfunctional
(ﬁeth)acrylates such as

polyethyleneglycoldi (meth)acrylate,

"polypropyleneglycoldi (meth)acrylate,

trimethylolethanetri (meth)acrylate,
trimethylolpropanetri (meth)acrylate,
ﬁrimefhylolpfopanedi(meth)acrylate,
néopentylglycoldi(meth)acrylate,
pentaerithritoltetra(meth)acrylafe,
pentaerithritoltri (meth)acrylate,

dipentaerithritolhexa (meth)acrylate,

‘dipentaerithritolpenta (meth)acrylate,

hexanediol (meth)acrylate,
trimethyrolpropanetri (acryloyloxypropyl)ether,
tri(acryloyloxyethyl)isocyanurate,

tri(acryloyloxyethyl) cyanurate and
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glycerintri (meth)acrylate and polyfunctional
acrylates and polyfunctional methacrylates obtained
by adding ethylene oxide or propylene oxide to a
polyfunctional alcohol such as trimethylolpropane or
glycerin and subsequently turning it into a
(meth)acrylate.

Examples of such compounds further include
urethane acrylates, polyester acrylates, epoxy
acrylates that are reaction products of epoxy resins
and (meth)acrylic acids and other polyfunctional
(meth)acrylates. Of the above‘listed examples,
trimethylolpropanetri (meth)acrylate,
pentaerithritoltetra(metﬁ)acrylate‘and
dipentaerithritolhexa (meth)acrylate,
dipentaefithritolpenta(meth)acrylate are preferable;

A photo-polymerizing monomer ha&ing two or more
ethylenically unsaturated double bonds may be used
alone'or two or more of them may be mixed for usé.
The content of the polymerizing compound is generally
between 5 and 50 mass% relative to the mass Qf the
coloringfphotosensifive composition (total solid
cbmponent),'preferably between 10 and 40 mass%. The
photosensitivity and the strength of the pixels can
be reduced when the content falls below 5 mass$%,
whereas the stickiness of the photosensitive resiﬁ
layer can become too much when the content exceeds 50

mass%.
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A blue resist composition for use in a coior
filter is so composed as to contain a photo-
polymerization initiator wheﬁ it is cured by
ultraviolet rays. Photo-polymerization initiators
that can be used for the purpose of the present
invention include vicinalpolyketoaldonyl compounds,
o—-carbonyl compounds, acyloin ethers, multi-branch
guinone compounds, combinations of a triarylimidazole
dimer and a p-aminophenylketone, and trioxadiazole
compounds, among which-2—benzyl—2—dimethylamino—1—(4—
morpholinophenyl[butanone (IRGACURE 369: tradename,
available from Ciba Specialty Chemicals) is
preferable. The use of a photo—polymerization
initiator is not indispensable when electron beams

are used to form pixels by means of the colored

resist according to the present invention.

.A blue resist composition for use in a color
filtef according to the present invention contains a
solvent for dissolving or dispersing the binder resin,
the phdto—polymerizing monomer, the phofo—
polymerization initiator, the coloring agent and so
on, which are described above. Solvents that can be
used for the purpose of fhe present invention include
cyclohexanone, ethyl cellosolve acetate, butyl
cellosolve acetate, 1—methoxy—Z—propylacetate}
diethylene glycol dimethyl ether, ethyl benzene,

1,2,4~trichlorobenzene, ethylene glycol diethyl ether,
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xylene, ethyl cellosolve, methyl-n-amyl ketone;
propylene glycol monomethyl ether, toluene, methyl
ethyl ketohe, ethyl acetate, methanol, ethanol,
isopropyl alcohol, butanol, isobutyl ketone and
petroleum type solvents. These solvents may be used
aloné or in combination of two or more of them.

As described above, since a blue resist
composition for use in a color filter according to
the present invention contains a colorant compound as
represented by the above general formula (1) as a
coloring agent, the pixels formed by using it show .an
excellent hue and an improved transparenoy as well as
an improved light transmittance.

(Examples)

Now, the present invention will be described
further in greater détail by way of examples and
oomparative examples, although the present invention
is by.no means limited to Ehe examples. 1In the
following description, “parts” and “%” are parts by

mass and mass$%$ unless noted otherwise.

(Example 1)

A colorant compound having a structure as
represented by the above general formula (1) is
obtained in a manner as described below. -
<Synthesis Exomple (mahufacturing a colorant compound'

as defined by general formula (10) shown below)>
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5.1 mL of thionyl chloride was dropped into a
mixture of 10 g of a colorant compound represented by
the above general formula (6), where M is sodium salt,
‘80 mL of chloroform and 2.4 g of N,N-
dimethylformamide, over one hour, at rdom.temperature.
After completing the dropping, the temperature of the
solution was raised to 60°C and stirred for 3 hours
at this temperéture. Then, a mixture of 15.5 g of
di(2—éthylhexyl)amine and 7.7 g of triethylamine was
dropped into the obtained reaction mixture, over one
hour at 0°C. After completing the dropping, the
temperature of the solution was raiéed to 60°C and
stirred for 3 hour at this temperature. After the
completion of the reaction, the reaction mixture was
neutralized by acetic acid and poured into 250 mL-of
water. Then, the reaction mixture was subjected to
an extraction process by using chloroform and the

organic layer was washed with 250 mL of water. After
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drying the organic layer by means of anhydrous’
mirabilite, the precipitate was filtered and the
solvent in the filtration liquid was distilled off.
Then, the distillation residue was refined by means

5 of column chromatography to obtain a compound
represented by the formula (10).

The structure of the compound was identified by
means :H and ;3C NMR analysis, using a nuclear
magnetic resonance spectrochemical analyzer (ECA-400:

10 tradename, available from JEOL), and the purity of
the bbtained compound was checked by means of HPLC
(high performance liquid chromatography,'LCZOloA:
tradename, available frém SHIMADZU). The results of
the analysis are shown below.

15 (results of analysis of compound represented by
formula (10))

(1) Results of {H NMR (400 MHz, CDCls, room
tempefature) kFIG. 1):
d =0.80 - 0.89 (m, 24H), 1.22 - 1.39 (ﬁ, 4éH), 2.81

200 - 3.00 (m, 8H), 3.60 - 3.70 (m, 4H), 4.75 - 4.85 (m,
4H), 6.77 - 6.79 (m, 4H), 6.85 (dd, 1H), .7.32 (d, 1H),
7.38‘(m4 2H), T7.49 - 7.57 (m, 7Hf, 7.62 (br, 2H),
7.69 - 7.75 (m, 2H), 8.31 (d, 1H)

(2) Results oﬁ 13C NMR (100 MHz, CDClg,hroém

25 femperature):

5 = 10.1, 12.5, 14.0, 23.0, 23.4, 28.6, 30.3, 37.7,
46.6,'53.4, 113;2, 125.2, 126.6, 126.8, 128.0, 128.7,
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129.1, 130.0, 130.1, 130.3, 130.4, 136.2, 137.6,
140.4, 141.7, 147.4, 156.1, 182.1 |
(3) Reéults of HPLC: purity = 96.7 area%, retention
time: 9.3 minutes (MeOH/H,O = 95/5) '

'A series of colorant compounds represented by
the above general formula (2) were synthesized by

using the manufacturing method in the above described

synthesis example. Tables 1 and 2 below illustrate Rq

and Ry in the synthesized series of colorant
compounds. Colorant compounds wére‘also syothesized
by way of a similar prooess except that colorant
compounds represented by the above  general formulas
(7) through (9) were used in place of the colorant
compound represented by the general formula (6). The
series of the synthesized colorant compounds are

listed in Table 3 below.

.(Example 2)

<Evaluation of solubility of colorant compounds>

. The solubility of each of the series of the
synthesized colorant compounds (10) through (27) to
cyclohexanone was evaluated by referring to the
ranking system showﬁ below. As compounds for
comparison, those in which M of the colorant compound
represented by the above general formula (6) was
sodium salt were also evaluated in a similar manner.
Tables 1 through 3 also show the obtained results.

A: The solubility to cyclohexanone is not lower
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than 5% and lower than 10%.

. C:

than 5%.

Table 1: Evaluation of Solubility of Colorant

Compounds of Formulas (10) through (18) to

Cyclohexanone

The solubility to cyclohexanone is not lower

The solubility to cyclohexanone is lower
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Table 2: Evaluation of Solubility of Colorant

Compounds of Formulas (19) thrbugh (24) to

Cyclohexanone
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Table 3: Evaluation of Solubility of Colorant

Compounds of Formulas (6) and (25) through (27) to

Cyclohexanone

compound

No.

colorant
compound

used

R

RlO

An

solubility

(6)

@

(25)

(7

C,H,CH(C,H,)CH,-

C4H,CH(C,H;)CH,-

>

(26)

| )

C4H9CH(Cz'H5)CH2'

C4H,CH(C,H;)CH,-

@27)

€)

C4HyCH(C,H;)CH,-

CH;CH(C,Hs)CH,-

Cl

> | >

10

15

20

From the results listed in Tables 1 through 3,
it was found that a colorant compound re?resented by
the general formula (1) according to the present
invention shows a dramatically impro&ed solubility to
cyclohexanone because of its sulfonamide group if
compared with a colorant compound represented by the
general formula (3). This fact suggésts that it is
possible to obtain a resist composition that does not
giVe rise to aggregation and remains stable when used
for a colorihg agent by using a colorant compound-
having a- sulfonamide group according to present
invention. A colorént compound as represeﬂted by the
general formula (1) shows an eXcellent solubility to
cyclohexanone particularly when Ry aﬁd)Rw are alkyl
groups, long. chain alkyl groups in particular.
(Exam?le 3)

<Evaluation of spectral characteristics of colorant
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compounds>

The colorant compounds represented by the

formula (10) was dissolved in cyclohexanone and

regulated so as to show an absorbancé of 2.0. The
obtained solution was observed for UV visible
absorption spectrum at room temperature by means of a
spectro photometer (U—33iO Spectro Photometer:
tradename, available from Hitachi) (FIG. 2).‘ The
absorption peak wavelength (Apzx [nm]) was determined
from the spectrum obtained by the observation. The
spectral characteristics of the colorant compound
were evaluated by the absorbance ratio of the largest
absorption wavelength of the spectrum in the fange of
500 fo 650 nm to the smallest absorption wavelength
of the spectrum in the range of 400 to 500 nm (the

absorbance at the largest absorption wavelength / the

fabsorbance at the smallest absorption wavelength).

It is bossible to prepare a color filter having
pixels that show a high degree of lightness when the
absorbance ratio is large. ‘

While the lightness can be evaluated by means
of the Y value of the XYZ standard'colofimetric
system established by CIE (Commission Internationale
de 1l’Eclairage), the lightness was evaluated by means
of the absorbance ratio in this example because the Y

value can vary remarkably when the hue is shifted

slightly.
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The same evaluation process as described‘above
was conducted for spectral characteristics excepf
that the colorant compound represented by the formula
(10) was replaced with the colorant compounds

5 represented by the formulas (14), (25) through (27)
and (28), the colorant compound represented by the
formula (28) being an anthraquinone type dye of C. I.
Solvent Blue 35. The obtained results are sﬁmmarily
listed in Table 4 below.

10 (colorant compound (28))

Table 4: Results of Evaluation of Spectral

Characteristics

compound No. Amax [nm] absorbance ratio
(10) . 619 433

(14) o 620 434

(25) 631 185

(26) 617 - 140

(27) 621 130

(28) 620 |77
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From the results listed in Table 4 and by‘
comparing the formulas (10) and (14), it was found
that the colérant compounds having the same colorant
skeleton do not show any remarkable differénce in
terms of spectral characteristics. Additionally,.the
series of the colorant compounds represented by the
general formula (1) show spectral characteristics
much better than the colorant compound (28) that is
an anthraquinone type colorant. Particularly, the
colorant compounds having a colorant skeleton
represented by the above general formula (2) show an
excellent lightness and also excellent spectral
characteristics when used as coloring agents for
color filters.

(Example 4)
<Preparation of blue resist composition>

2.0 parts of the colorant compound (10)
obtainéd in Synthesis Example 1 was added to 6.7
parts of an acryl copolymer composition, 1.3 parts of
dipentéerithritol penta (meth)acrylate, 0.44parts‘of
2-benzyl-2-dimethylamino-1- (4- '
morpholinophenyl)butanone—l (thto—polymerization
initiatbr)‘and 116 parts of cyclohexane and the
mixture was stirred at room temperature for 3 hours.
A blue resist cémposition was obtained by filtering.
the resultant mixture by means of a 1.5 um fiiter.

(Example 5)
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<Preparation of an applied sample >

The blue resist composition obtained by means
of the above-described process was applied to a glass
plate by spin coating and dried at 90°C for 3 miﬁutes.
Subsequently, the entire surface was exposed to light
and subjectéd to a post curing process at 180°C to
prepare an applied.sample. The applied sampie showed

excellent transmission and color tone.

INDUSTRIAL APPLICABILITY

A colorant compound according to the invention
can be applicable to a variety of uses because it is
highly soluble in oréanic solvents and the solubility
can be easily controlled depending on the use by
changing the type of amines to be used for '
sblfonamidation. Thus, a colorant compound according
to the invention can be applicable not only for use
in coioring agents but also in electronic materials

such as optical recording colorants because of its

remarkable physical properties.

This application claims priority from Japanese

Patent Application No. 2005-037416 filed on February

15, 2005, which is hereby incorporated by reference

herein.
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CLAIMS
1. A colorant compound having a structure

represented by the general formula (1) below:

(general formula (1)),

i
Rgﬁ/N ‘

wherein '

each of R; through Ry independently denotes a hydrogen
atom, an alkyl group that may be substltuted, an aryl
group.that may be substituted or an aralkyl group
that may be substltuted,.each of Rs and Rg
independently denotes a hydrogen atom or an alkyl
group and each of R; and Rg independently denotes a

hydrogen atom, a sulfonic acid group, an amino group

that may be substituted or —-SO;NRgRip, wherein each of

Ry and Ry, independently denotes a hydrogen atom, an
alkyl group, an aryl group or an aralkyl group and
may form a heterocycle with a nitrogen atom; n

denotes an integer between 1 and 3; if neither R; nor
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Rg is —SO,NRgRjg, at least one of the R; through R4 is
an alkylene group, an arylene group 6r an aralkylene
group having —-SO0,NRgRijp as a substituent; - and An
denotes a counter anion, which is not necessary when
a counter anion exists in the molecule.

2. The colorant compound according to claim 1
having a structure represented by the general formula
(2) below:

(general formula 2),

whereiﬁ each of Ry and Rj;p independently denotes a
hydrogen atom, an alkyl group, an aryl group or an
aralkyl group and may form a heterocycle with a
nitrogen.atom.

3. A method of manufacturing a sulfonylhalide
compound having a structure represented by general
formula (4) below, comprising a step of causing a -
colorant compound represented by the general formula
(3) below and thionyl halide to react with each other

in the presence of N,N-dimethylformamide and an
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organic solvent:

(general formula (3)),

wherein

each of lehrough R, independently denotes a hydrogen
atom, an alkyl group that may be substituted, an aryl
group that may be substituted or an aralkyl group
that may be substituted, eéch of Rs and Re |
independently denotes a hydrogen atom or an alkyl
group, each of R; and Rg independently denotes a
ﬁydrogen atom, a sulfonig acid grdup, an amino group
that may be substituted or -SO3;M; n denotes an
integer between 1 and 3; at least one of the R;
through R, is an alkylene group, an arylene group or
an aralkylene group having —-SOsM as a substituent if
neither R; nor Rg is —-S0sM; M denotes a .counter cation
of a sulfonic group; and An denotes a counter anion,
although An is not necessary when a counter anion

exists in the molecule,
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(general formula (4)),
B Ry | AP
Ry Y Ry

wherein

each of R; through R; independently denotes a hydrogen
atom, an alkyl group thét may be substituted, an aryl
group that may be sﬁbstituted or an aralkyl group
that may be substituted, each of Rs and Rg¢
independently denotes a hydrogén atom or an alkyl
group, each of R; and Rg independently denotes a
hydrogen atom, a sulfonic acid group, an amino' group
fhat ﬁay be substituted or -S03X; n denotes an

integer between 1 and 3; at least one of the R;

. through R4 is an alkylene group, an arylene group or

an aralkylene group having -SO03X as a substituent if
neifher R; nor Rg is =-S03X; X denotes a halogeﬁ atom;
and An denotes a counter anion, although‘An is not
necessary when a counter anion exists in the molecule.
4, A method of manufactufing a colorant
compound, comprising a step of causing a

sulfonylhalide compound having a structure as
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represented by the general formula (4) below aﬁd an
amine having a structure as represented by the
general formula (5) below to react with each other to
conduct condensation reaction:

(general formula (4)),

o
Ry

wherein

each of R; through R; independently denotes a hydrogen
atom, an alkyl group that may be substituted, an aryl
group'that may be substituted or anAaralkyl group

that may be substituted, each of Rs and Rg

'independently'denotes a hydrogen atom or an alkyl

group, each of R; and Rg independently denotes a
hydrogen atom, a sulfonic acid group, an amino group
that may be substituted or -S03X; n denotes an |
integer between 1 and 3; at least one of the R;
througth4 is an alkylene group, an arylene group Or
an aralkylene group having -SO3X as a substituent if

neither R; nor Rg is -S0sX; X denotes a halogen atom;
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and An denotes a counter anion, although An is‘not
necessary when a counter anion exists in the molecule,
(general formula (5)),
Rg Ryp
v
Y
.}iA
5 wherein each of R§ and Ry independently denotes a
hydrogen atom, an alkyl group, an aryl group or an
aralkyl group and may form a heterocycle with a
nitrogen atom.
5. A blue resist composition for use in a
10 color filter comprising a resin or a monomer and a

colorant compound according to claim 1.
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