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(57) ABSTRACT 

The present invention provides a resin composition that 
includes (A) a polymer compound that has, on a side chain 
of a main chain polymer, through a linkage group containing 
a hydrogen-bonding group and a ring structure, a terminal 
ethylenic unsaturated bond, and is soluble or sWelling in 
Water or an alkali aqueous solution, and (B) a compound that 
generates radicals When exposed to light or heat. The 
invention further provides a thermo/photosensitive compo 
sition that includes (A‘) a polymer compound that has a 
non-acidic hydrogen-bonding group on a side chain and is 
soluble or sWelling in Water or an alkali aqueous solution, 
and (B‘) a compound that generates radicals When exposed 
to light or heat. 
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RESIN COMPOSITION AND 
THERMO/PHOTOSENSITIVE COMPOSITION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority under 35USC 119 
from Japanese Patent Application Nos. 2002-237509 and 
2002-275439, the disclosure of Which is incorporated by 
reference herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a resin composition 
and a thermo/photosensitive composition that can be used as 
compositions that can be cured by light or heat and used in 
image recording materials such as three dimensional optical 
shaping and holography, planographic printing plate mate 
rials, color proofs, photo-resists, and color ?lters, inks, 
paints, and adhesives. In particular, the invention relates to 
a resin composition and a thermo/photosensitive composi 
tion that can be suitably used as recording materials of 
negative type planographic printing plate precursors capable 
of so-called direct plate-making Which can be directly made 
a plate With various lasers based on digital signals of a 
computer and the like. 

[0004] 2. Description of the Related Art 

[0005] In recent years, development of lasers is remark 
able; in particular, solid lasers, semiconductor lasers, and 
gas lasers that emit UV light, visible light, and infrared light 
in the Wavelength range of from 300 to 1200 nm, can be 
easily obtained as ones that are high in poWer and small in 
siZe. The lasers are very useful as a recording light source 
When the direct palate making based on digital data of such 
as a computer is performed in planographic printing. There 
are various studies on the image recording materials that 
respond to various laser lights; positive image recording 
materials that respond to infrared lasers of a photosensitive 
Wavelength of 760 nm or more (such as those described in 
US. Pat. No.4,708,925), and acid-catalyst crosslinking 
negative image recording materials (such as those described 
in Japanese Patent Application Laid-Open (JP-A) No.8 
276558) are knoWn. Furthermore, radical polymeriZing 
negative image recording materials that respond to UV light 
or visible light in the range of from 300 to 700 nm are also 
knoWn (such as those described in US. Pat. No.2,850,445 
and Japanese Patent Publication (JP-B) No.44-20189). 

[0006] Normally, such a negative image recording mate 
rial contains a compound that generates radicals When 
eXposed to light or heat and a polymeriZable compound, and 
a recording method is utiliZed in Which a polymeriZation 
reaction is caused by the radicals generated When eXposed to 
light or heat as an initiator, thereby an image recording layer 
in an exposed portion is cured, and thereby an image area is 
formed. Such negative image recording materials are loW in 
the image forming property in comparison With positive 
image recording materials in Which a recording layer is 
made soluble by energy of laser irradiation. Accordingly, 
With an intention of accelerating a curing due to polymer 
iZation and thereby forming a image area With strength, heat 
treatment is generally applied before development. 

[0007] As printing plates that have such an image record 
ing layer formed by the polymeriZation caused by light or 

Nov. 25, 2004 

heat, techniques (such as those described in JP-A Nos.8 
108621 and 9-34110) that use a photo-polymeriZable or heat 
polymeriZable composition as a recording layer are knoWn. 
These image-recording layers are eXcellent in the high 
sensitivity image forming property. HoWever, When a hydro 
philicity-imparted substrate that is used as a support, there is 
a problem in that since adhesion at an interface betWeen the 
image recording layer and the support is loW, the press life 
is short. 

[0008] Furthermore, in order to improve sensitivity, use of 
infrared lasers of higher output is under study; hoWever, 
there is a problem in that an optical system is contaminated 
by generation of ablation of a recording layer during laser 
scanning. Other than this, chemical ampli?cation-type sen 
sitive materials (such as those described in JP-A No.11 
65105) and sensitive materials that utiliZe polymeriZation of 
ethylenic unsaturated compounds (such as those described in 
J P-A No.2000-89455) are under study. HoWever, since these 
sensitive materials contain components eXcellent in the 
reactivity to light and heat, there is concern in that handling 
under White light or variation of an environmental tempera 
ture tends to cause an undesirable reaction, that is, their 
shelf-stability is poor. 

SUMMARY OF THE INVENTION 

[0009] Taking such disadvantages of the eXisting tech 
niques into consideration, the object of the invention is to 
provide a resin composition useful as a photo- or thermo 
curing composition that can form a solid coating that can be 
ef?ciently cured by light or heat and is excellent in the 
shelf-stability, and can be preferably used for image record 
ing materials used in such as three dimensional optical 
shaping and holography, planographic printing plate mate 
rials, color proofs, photo-resists and color ?lters, inks, paints 
and adhesives. And another object of the invention is to 
provide a thermo/photosensitive composition that is eXcel 
lent in the ?lm forming property, ?lm strength and shelf 
stability that are useful as a recording layer of a negative 
type planographic printing plate precursor. 

[0010] The present inventors, after intensive study, have 
found that the object can be achieved by introducing a 
linkage group and a terminal group having a speci?c struc 
ture on a side chain of a polymer compound that plays a role 
of a binder in a resin composition, using a polymer com 
pound that has a non-acidic hydrogen bonding group on a 
side chain and is soluble or sWelling in Water or an alkali 
aqueous solution as a polymer compound that plays a 
function as a binder in a thermo/photosensitive composition. 
Thereby, the invention Was accomplished. 

[0011] That is, the resin composition according to the 
invention includes 

[0012] (A) a polymer compound that has, through a 
linkage group containing a hydrogen-bonding group 
and a ring structure, a terminal ethylenic unsaturated 
bond on a side chain, and is soluble or sWelling in 
Water or an aqueous alkali solution (hereinafter, 
occasionally referred to as speci?c alkali-soluble 
polymer compound A“), and 

[0013] (B) a compound that generates radicals When 
eXposed to light or heat (hereinafter, occasionally 
referred to as “radical initiator”). 
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[0014] As the hydrogen-bonding group, those having a 
structure represented by the following formula (a) are pref 
erable. 

(a) 

O R 

[0015] In the formula (a), R denotes a hydrogen atom or 
a monovalent organic group. Furthermore, R may form a 
heterocyclic structure together With a nitrogen atom in the 
formula; in that case, the heterocyclic structure becomes the 
ring structure. That is, as a linkage group in the invention, 
one having a structure represented by the folloWing formula 
(b) or (c) is preferable. 

(b) 

R 

I (C) 

|| 
0 

[0016] In the equation (b), the de?nition of R is the same 
as that in the formula (a), and X represents a single bond or 
an organic linkage group. 

[0017] The ring structure involved in the invention is 
preferably a saturated cyclic hydrocarbon group or hetero 
cyclic group having 3 to 20 carbon atoms, or an aromatic 
hydrocarbon group or a condensed polycyclic hydrocarbon 
group having 6 to 20 carbon atoms. 

[0018] Furthermore, in the invention, a glass transition 
temperature of the speci?c alkali-soluble polymer com 
pound A is preferably 60° C. or more. 

[0019] Although the mechanism of the invention is not 
clear, such speci?c alkali-soluble polymer compound A has 
an ethylenic unsaturated bond on a side chain. The structure, 
having a functional group high in the radical reactivity, is 
excellent in the reactivity, and furthermore, a dense and 
strong crosslinking structure betWeen polymer compounds 
can be rapidly formed by energy transfer during exposure. 
Accordingly, it is considered that a planographic printing 
plate precursor that contains such speci?c alkali-soluble 
polymer compound A as a component of a recording mate 
rial can realiZe high sensitivity, and excellent press life and 
ink-af?nity. 

[0020] Furthermore, the speci?c alkali-soluble polymer 
compound A according to the invention has, as a linkage 
group betWeen the terminal ethylenic unsaturated group and 
a main chain polymer, a hydrogen-bonding group and a ring 
structure. In a conventional alkali-soluble polymer com 
pound having an ethylenic unsaturated bond, When an 
amount of the introduced ethylenic unsaturated groups is 
increased to improve the sensitivity, there is a problem in 
that the glass transition temperature thereof (Tg) decreases 
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and the shelf-stability to light and heat deteriorates. HoW 
ever, in the speci?c alkali-soluble polymer compound A 
used in the invention, it is considered that the hydrogen 
bonding properties of such linkage group and bulkiness of 
the ring structure restrict a rotation around a polymer 
compound main chain and enables to maintain a high glass 
transition temperature. 

[0021] Furthermore, the thermo/photosensitive composi 
tion according to the invention includes (A‘) a polymer 
compound that has a non-acidic hydrogen-bonding group on 
a side chain and is soluble or sWelling in Water or an alkali 

aqueous solution, and (B‘) a compound that generates radi 
cals When exposed to light or heat. The (A‘) polymer 
compound that has a non-acidic hydrogen-bonding group on 
a side chain and is soluble or sWelling in Water or an alkali 
aqueous solution, in a mode, further includes an ethylenic 
unsaturated bond on a side chain. 

[0022] In the thermo/photosensitive composition accord 
ing to the invention, as a polymer compound that plays a role 
of a binder, a polymer compound that has a non-acidic 
hydrogen-bonding group on a side chain and is soluble or 
sWelling in Water or an alkali aqueous solution (hereinafter, 
appropriately referred to as speci?c alkali-soluble polymer 
A‘”) is used. In the folloWing, although an operation thereof 
is not clear, a case Where the thermo/photosensitive com 
position according to the invention is used particularly in a 
recording layer of a negative type planographic printing 
plate precursor Will be explained. 

[0023] A non-acidic hydrogen-bonding group used in the 
invention indicates a group that does not have proton 
donating property and has proton accepting property, and 
furthermore in Which atoms different in the electronegativity 
according to Pauling are combined, and, When a hetero atom 
is contained in constituent atoms, a hydrogen atom is not 
bonded to the hetero atom. As such non-acidic hydrogen 
bonding group, for instance, a nitrile group can be cited; in 
this case, since a negative charge is largely polariZed on a 
nitrogen atom, the nitrogen atom forms a hydrogen bond 
With a hydrogen atom of other functional group such as a 
carboxyl group present in the speci?c alkali-soluble polymer 
A‘ and thereby forms a strong ?lm. Furthermore, the nitrile 
groups mutually interact With each other due to the polarity 
thereof and form a strong ?lm; accordingly, an image of 
higher strength can be formed. Thus, a high press life is 
realiZed. 

[0024] Furthermore, the speci?c alkali-soluble polymer A‘ 
according to the invention preferably has an ethylenic unsat 
urated bond on a side chain. Since the structure has a 
functional group high in the radical reactivity, immediately 
after generation of the radicals due to the energy transfer 
during exposure, crosslinking reactions take place betWeen 
the speci?c alkali-soluble polymers A‘. When a structural 
unit having such an unsaturated bond is contained in a 
polymer composition, the formation of a cured ?lm, that is, 
insolubiliZation to a developer or an organic solvent very 
rapidly proceeds. 

[0025] Furthermore, as mentioned above, the crosslinking 
reaction takes place immediately after the exposure, and 
furthermore, a cured ?lm high in the crosslink density is 
formed oWing to the hydrogen bond formed by the non 
acidic hydrogen-bonding group, or a mutual interaction. 
Accordingly, in particular the ablation caused by infrared 
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laser scanning exposure, that is, a phenomena in Which other 
loW molecular components, for instance, a photothermal 
converting agent, in the recording layer is released from the 
recording layer, does not take place. Accordingly, an effect 
is also exhibited that contamination of an optical system 
caused by the ablation is suppressed. 

[0026] Furthermore, normally, in many cases Where the 
cured ?lm is formed utiliZing a radical polymeriZation, for 
obtaining a suf?ciently strong cured ?lm, an oxygen-shield 
ing layer (protective layer) is disposed as an upper layer of 
the recording layer in order to suppress radical polymeriZa 
tion hindrance caused by an external oxygen so that the 
polymeriZation reaction suf?ciently proceeds. HoWever, 
When the speci?c alkali-soluble polymer A‘ according to the 
invention is used as a binder, since a cured ?lm high in the 
crosslinking density can be formed, an in?uence of the 
polymeriZation hindrance due to oxygen is practically hardly 
exhibited. Accordingly, it has merit in that there is no need 
of disposing the oxygen-shielding layer. Moreover, it is 
considered that since the compatibility betWeen the binder 
according to the invention and other components that con 
stitute the thermo/photosensitive composition, for instance 
radicals, is improved, a phase separation of the composition 
With passage of time can be suppressed, resulting in excel 
lent shelf-stability. 

[0027] The ?rst aspect of the invention is to provide a resin 
composition (L), comprising: 

[0028] a polymer compound A that has, through a 
linkage group containing a hydrogen-bonding group 
and a ring structure, a terminal ethylenic unsaturated 
bond on a side chain, and is soluble or sWells in Water 
or an alkali aqueous solution; and 

[0029] a compound B that generates a radical When 
exposed to light or heat. 

[0030] The second aspect of the invention is to provide a 
resin composition (L), Wherein the hydrogen-bonding group 
in the linkage group in the polymer compound A is repre 
sented by the folloWing formula (a): 

Formula (a) 
_ C_ N _ 

O R 

[0031] Wherein in formula (a), R represents a hydrogen 
atom or a monovalent organic group. 

[0032] The third aspect of the invention is to provide a 
resin composition (L), Wherein the ring structure in the 
linkage group in the polymer compound A is a saturated 
cyclic hydrocarbon group or heterocyclic group, Which have 
3 to 20 carbon atoms. 

[0033] The fourth aspect of the invention is to provide a 
resin composition (L), Wherein the ring structure in the 
linkage group in the polymer compound A is an aromatic 
hydrocarbon group or a condensed polycyclic hydrocarbon 
group, Which have 6 to 20 carbon atoms. 

[0034] The ?fth aspect of the invention is to provide a 
resin composition (L), Wherein a glass transition tempera 
ture of the polymer compound A is 60° C. or more. 
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[0035] The sixth aspect of the invention is to provide a 
resin composition (L), Wherein the terminal ethylenic unsat 
urated bond on a side chain of the polymer compound A is 
represented by any one of the folloWing general 

General formula (1) 

General formula (2) 

R5 R6 R7 
General formula (3) 

R11 

—Y3—(|:=(|: 
R9 R10 

[0036] formulae (1) through (3): 
[0037] Wherein, in general formula (1), R1 represents 

a hydrogen atom or a monovalent organic group; R2 
and R3 each independently represent a hydrogen 
atom, a halogen atom, an amino group, a carboxyl 
group, an alkoxycarbonyl group, a sulfo group, a 
nitro group, a cyano group, or a monovalent organic 
group; Y1 represents an oxygen atom, a sulfur atom, 
or —NR12—; and R12 represents a hydrogen atom or 
a monovalent organic group; 

[0038] in general formula (2), R4 through R8 each 
independently represent a hydrogen atom, a halogen 
atom, an amino group, a dialkylamino group, a 
carboxyl group, an alkoxycarbonyl group, a sulfo 
group, a nitro group, a cyano group, or a monovalent 

organic group; Y2 represents an oxygen atom, a 
sulfur atom, or —NR12—; and R12 represents a 
hydrogen atom or a monovalent organic group; and 

[0039] in general formula (3), R9 represents a hydro 
gen atom or a monovalent organic group; R10 and 
R each independently represent a hydrogen atom, a 
halogen atom, an amino group, a dialkylamino 
group, a carboxyl group, an alkoxycarbonyl group, a 
sulfo group, a nitro group, a cyano group, or a 

monovalent organic group; Y3 represents an oxygen 
atom, a sulfur atom, —NR12— or a phenylene group 
that may have a substituent; and R12 represents a 
hydrogen atom or a monovalent organic group. 

[0040] The seventh aspect of the invention is to provide a 
resin composition (L), Wherein a content of the ethylenic 
unsaturated group in the polymer compound A is 1.5 meq/g 
or more per gram of the polymer compound A. 

[0041] The eighth aspect of the invention is to provide a 
resin composition (L), Wherein a Weight average molecular 
Weight of the polymer compound A is 6000 or more. 

[0042] The nineth aspect of the invention is to provide a 
resin composition (L), Wherein the linkage group is repre 
sented by the folloWing formula (b) or (c), and has the 
ethylenic unsaturated bond as a substituent on the ring 
structure: 
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(b) 

(C) 

[0043] wherein in formula (b), R represents a hydrogen 
atom or a monovalent organic group, and X represents a 
single bond or an organic linkage group. 

[0044] The tenth aspect of the invention is to provide a 
resin composition (L), Wherein an acid value of the polymer 
compound A ranges from 0.5 to 30 meq/g. 

[0045] The eleventh aspect of the invention is to provide 
a thermo/photosensitive composition (M), comprising: 

[0046] a polymer compound A‘ that has a non-acidic 
hydrogen-bonding group on a side chain, and is 
soluble or sWells in Water or an alkali aqueous 

solution; and 

[0047] a compound B that generates a radical When 
eXposed to light or heat. 

[0048] The tWelfth aspect of the invention is to provide a 
thermo/photosensitive composition (M), further comprising: 

[0049] 

[0050] 

a sensitiZing dye; and 

a radical polymerizing compound. 

[0051] The thirteenth aspect of the invention is to provide 
a thermo/photosensitive composition (M), Wherein a content 
of a structure unit that has the non-acidic hydrogen-bonding 
group in the polymer compound A‘ is 0.1 mol % or more. 

[0052] The fourteenth aspect of the invention is to provide 
a thermo/photosensitive composition (M), Wherein the poly 
mer compound A‘ comprises at least one kind of acryloni 
trile, methacrylonitrile, and a radical-polymerizing com 
pound represented by the folloWing formula (C-A) as a 
polymer unit of the polymer compound A‘: 

formula (C-A) 

[0053] Wherein in formula (C-A), X represents a hydrogen 
atom or a methyl group; Y represents an oxygen atom, a 
sulfur atom, or a N—W; W represents a hydrogen atom or 
an alkyl group having 1 to 10 carbon atoms that may have 
a substituent; and Z represents a group having a non-acidic 
hydrogen-bonding group. 
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[0054] The ?fteenth aspect of the invention is to provide 
a thermo/photosensitive composition (M), Wherein a content 
of the polymer compound A‘ ranges from 5 to 95% in terms 
of solid components. 

[0055] The siXteenth aspect of the invention is to provide 
a thermo/photosensitive composition (M), Wherein a Weight 
average molecular Weight of the polymer compound A‘ is 
40,000 or more. 

[0056] The seventeenth aspect of the invention is to pro 
vide a thermo/photosensitive composition (M), Wherein the 
polymer compound A‘ comprises, as a polymer unit, a 
radical-polymerizing compound having an acid group. 

[0057] The eighteenth aspect of the invention is to provide 
a thermo/photosensitive composition (M), Wherein the poly 
mer compound A‘ comprises, as a polymer unit, a radical 
polymeriZing compound having an acid group, and an acid 
value of the polymer compound A‘ ranges from 0.5 to 4.0 
meq/g. 

[0058] The nineteenth aspect of the invention is to provide 
a thermo/photosensitive composition (M), Wherein the poly 
mer compound A‘ comprises an ethylenic unsaturated bond 
on a side chain. 

[0059] The tWenteenth aspect of the invention is to pro 
vide a thermo/photosensitive composition (M), Wherein 
Wherein the polymer compound A‘ comprises an ethylenic 
unsaturated bond on a side chain, and a group having the 
ethylenic unsaturated bond on a side chain of the polymer 
compound A‘ is represented by any one of the folloWing 
general formulae (C-l) through (C-3): 

General formula (C- 1) 

General formula (C-Z) 

Rc5 Rc6 Rc7 
General formula (C-3) 

Rcll 

Rc9 Rc10 

[0060] Wherein in general formula (C-l), Rc1 represents a 
hydrogen atom or a monovalent organic group; Rc2 and Rc3 
each independently represent a hydrogen atom, a halogen 
atom, an amino group, a carboXyl group, an alkoXycarbonyl 
group, a sulfo group, a nitro group, a cyano group, or a 
monovalent organic group; and Xc represents an oxygen 
atom, a sulfur atom, or —NRc4-, in Which Rc4 represents a 
hydrogen atom or a monovalent organic group; 

[0061] in general formula (C-2), Rc4 through Rc8 
each independently represent a hydrogen atom, a 
halogen atom, an amino group, a dialkylamino 
group, a carboXyl group, an alkoXycarbonyl group, a 
sulfo group, a nitro group, a cyano group, or a 
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monovalent organic group; and Yc represents an 
oxygen atom, a sulfur atom, or —NRc4-, in Which 
Rc represents a hydrogen atom or a monovalent 
organic group; and 

[0062] in general formula (C-3), Rc9 represents a 
hydrogen atom or a monovalent organic group; Rc1O 
and Rc11 each independently represent a hydrogen 
atom, a halogen atom, an amino group, a dialky 
lamino group, a carboXyl group, an alkoXycarbonyl 
group, a sulfo group, a nitro group, a cyano group, or 
a monovalent organic group; and Zc represents an 
oXygen atom, a sulfur atom, —NRc12- or a phe 
nylene group that may have a substituent, in Which 
Rc12 represents an alkyl group that may have a 
substituent. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0063] A resin composition according to the invention 
includes (A) a polymer compound that has, through a 
linkage group containing a hydrogen-bonding group and a 
ring structure, a terminal ethylenic unsaturated bond on a 
side chain, and is soluble or sWelling in Water or an alkali 
aqueous solution (speci?c alkali-soluble polymer compound 
A), and (B) a compound that generates radicals When 
eXposed to light or heat (radical initiator). The resin com 
position according to the invention may further contain (C) 
a sensitiZing pigment that has a function of absorbing light 
of a predetermined Wavelength and converting it into heat, 
and, (D) a radical polymeriZing compound for improving the 
sensitivity and the formability of a ?lm. 

[0064] Furthermore, a thermo/photosensitive composition 
according to the invention includes (A‘) a polymer com 
pound that has a non-acidic hydrogen-bonding group on a 
side chain and is soluble or sWelling in Water or an alkali 
aqueous solution (speci?c alkali-soluble polymer A‘), and 
(B‘) a compound that generates radicals When eXposed to 
light or heat. Furthermore, the thermo/photosensitive com 
position according to the invention may further contain (C‘) 
a sensitiZing pigment that has a function of absorbing light 
of a predetermined Wavelength and converting it into heat, 
and, (D‘) a radical polymeriZing compound for improving 
the sensitivity and the formability of ?lm. 

[0065] Still furthermore, the speci?c alkali-soluble poly 
mer A‘ preferably has an ethylenic unsaturated bond on a 
side chain. 

[0066] In the folloWing, the respective compounds that 
can be used in the resin composition according to the 
invention Will be eXplained sequencially. The eXpression 
“thermo/photosensitive” as used herein, relates to any com 
position Which reacts in response to heat or light or to both 
heat and light. The term “light” or “photosensitive” broadly 
includes materials responsive to a Wide variety of radiation 
including, but not limited to, visible light, infrared light, and 
UV radiation. The “light” may be coherent, as from a laser 
or not coherent, as from a lamp. 

[0067] Speci?c Alkali-Soluble Polymer A] 
[0068] A speci?c alkali-soluble polymer A that is used as 
a binder component of a resin composition according to the 
invention is a polymer compound that has, on a side chain 
of a main chain polymer, a linkage group (hereinafter, 
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appropriately referred to as “speci?c linkage group”) having 
a hydrogen-bonding group and a ring structure, and a 
terminal ethylenic unsaturated bond, and is soluble or sWell 
ing in Water or an alkali aqueous solution. 

[0069] In the invention, being soluble in Water or an alkali 
aqueous solution means that a speci?c alkali-soluble poly 
mer A dissolves When Water Whose pH is 7 or more or an 

alkali aqueous solution is added thereto, and being sWelling 
means that a speci?c alkali-soluble polymer A sWells When 
added to Water Whose pH is 7 or more or an alkali aqueous 
solution. 

[0070] (Linkage Group Having Hydrogen-Bonding Group 
and Ring Structure) 

[0071] Aspeci?c linkage group according to the invention 
has a hydrogen-bonding group and a ring structure betWeen 
a main chain polymer and a terminal ethylenic unsaturated 
bond described later. In the folloWing, such hydrogen 
bonding group and ring structure Will be detailed. 

[0072] <Hydrogen-Bonding Group> 

[0073] As the hydrogen-bonding group that can be used in 
the speci?c linkage group in the invention, there is no 
particular restriction as far as it is a divalent linkage group 
having a hydrogen-bonding partial structure. 

[0074] Speci?cally, an oXime group, urea group, amidine 
group, amino group, amide group, imide group, sulfonamide 
group, ether group, thiol group, imino group, thioether 
group, thiocarbonyl group, thioester group, carbamoyl 
group, ureide group, formyl group, carbamoyloXy group, 
sul?nyl group, sulfonyl group, sul?namoyl group, sulfamoyl 
group, sulfonyl sulfamoyl group, sulfonylcarbamoyl group, 
phosphono group, phosphonoXy group, or ones that have a 
structure represented by the folloWing formula (a) can be 
cited. 

[0075] Among these, a urea group, amidine group, amide 
group, imide group, sulfonamide group, carbamoyl group, 
ureide group, carbamoyloXy group, sulfonylcarbamoyl 
group, or ones having a structure represented by the formula 
(a) is particularly preferable. 

O R 

[0076] In the formula (a), R represents a hydrogen atom or 
a monovalent organic group. Among them, a hydrogen atom, 
an alkyl group that may have a substituent, and an aryl group 
that may have a substituent are preferable. 

[0077] As substituents that can be introduced, an alkyl 
group, alkenyl group, alkynyl group, aryl group, alkoXy 
group, aryloXy group, halogen atom, amino group, alky 
lamino group, arylamino group, carboXy group, alkoXycar 
bonyl group, sulfo group, nitro group, cyano group, amide 
group, alkylsulfonyl group, arylsulfonyl group and hydroXy 
group can be cited. 

[0078] Furthermore, the R may form a heterocyclic struc 
ture With a nitrogen atom in the formula; in that case, the 
heterocyclic group may become a ring structure described 
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below. That is, as the linkage group in the invention, ones 
having structures represented by the following formulae (b) 
and (c) are preferable. 

(b) 

R 

I (C) 

|| 
0 

[0079] In the formula (b), the de?nition of R is the same 
as that in the formula (a). 

[0080] X represents a single bond or an organic linkage 
group. As such organic linkage groups, ones that are poly 
valent organic groups constituted of non-metal atoms and 
constituted of from 1 to 60 carbon atoms, from 0 to 10 
nitrogen atoms, from 0 to 50 oxygen atoms, from 1 to 100 
hydrogen atoms and from 0 to 20 sulfur atoms are prefer 
able. As more speci?c structures, ones in Which the folloW 
ing structural units are combined can be cited. 

[0081] Polyvalent naphthalene, Polyvalent anthracene 

[0082] Furthermore, the linkage groups may have a sub 
stituent. As such substituent, a halogen atom, hydroXy 
group, carboXyl group, sulfonate group, nitro group, cyano 
group, amide group, amino group, alkyl group, alkenyl 
group, alkynyl group, aryl group, substituted oXy group, 
substituted sulfonyl group, substituted carbonyl group, sub 
stituted sul?nyl group, sulfo group, phosphono group, phos 
phonate group, silyl group, and heterocyclic group can be 
cited. 
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[0083] <Ring Structure> 

[0084] As a ring structure that is used in the speci?c 
linkage group in the invention, there is no particular restric 
tion as far as one forms a ring structure, such as a saturated 
or unsaturated cyclic hydrocarbon group and a heterocyclic 
group,. Furthermore, such ring structure may be a monocy 
clic structure or a condensed polycyclic structure. 

[0085] Among them, saturated cyclic hydrocarbon groups 
or heterocyclic groups having 3 to 20 carbon atoms, or 
aromatic hydrocarbon groups or condensed polycyclic 
hydrocarbon groups having 6 to 20 carbon atoms are pref 
erable. 

[0086] The ring structures may further have a substituent; 
as such substituent that can be introduced, an alkyl group, 
alkenyl group, alkynyl group, aryl group, alkoXy group, 
aryloXy group, halogen atom, amino group, alkylamino 
group, arylamino group, carboXy group, alkoXycarbonyl 
group, sulfo group, nitro group, cyano group, amide group, 
alkylsulfonyl group, arylsulfonyl group, and hydroXy group 
can be cited. 

[0087] As speci?c eXamples of such ring structure, a 
cyclopropane ring, cyclobutane ring, cyclopentane ring, 
cycloheXane ring, cycloheXane ring, cycloheptane ring, ben 
Zene ring, naphthalene ring, indene ring, aZulene ring, 
acenaphthylene ring, ?uorene ring, phenalene ring, phenan 
threne ring, anthracene ring, bicyclo[3,2,1]octane ring, furan 
ring, thiophene ring, pyrane ring, pyridine ring, pyraZine 
ring, pyrimidine ring, pyrrolidine ring, and piperidine ring 
can be cited. Among these, a cyclopentane ring, cycloheXane 
ring, benZene ring, naphthalene ring, bicyclo[3,2,1]octane 
ring, pyridine ring, pyrrolidine ring, and piperidine ring are 
particularly preferable. 

[0088] (Terminal Ethylenic Unsaturated Bond) 
[0089] The speci?c alkali-soluble polymer A according to 
the invention has, on a side chain of a main chain polymer, 
the speci?c linkage group and the terminal ethylenic unsat 
urated bond. As such terminal ethylenic unsaturated bond, 
ones that are represented by the folloWing general formulae 
(1) through (3) are preferable. 

General formula (1) 

General formula (2) 

R5 R6 R7 
General formula (3) 

R11 

—Y3—(|::(|: 
R9 R10 

[0090] In the general formula (1), R1 represents a hydro 
gen atom or a monovalent organic group; a hydrogen atom 
or an alkyl group that may have a substituent can be 
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preferably cited; among these, a hydrogen atom and a 
methyl group are preferable because they are high in radical 
reactivity. 

[0091] R2 and R3 each independently represent a hydrogen 
atom, halogen atom, amino group, carboXyl group, alkoXy 
carbonyl group, sulfo group, nitro group, cyano group, or a 
monovalent organic group; as the monovalent organic 
group, an alkyl group that may have a substituent, aryl group 
that may have a substituent, alkoXy group that may have a 
substituent, aryloXy group that may have a substituent, 
alkylamino group that may have a substituent, arylamino 
group that may have a substituent, alkylsulfonyl group that 
may have a substituent, and arylsulfonyl group that may 
have a substituent can be cited. Among these, a hydrogen 
atom, carboXyl group, alkoXycarbonyl group, alkyl group 
that may have a substituent, and aryl group that may have a 
substituent are preferable because they are high in radical 
reactivity. 

[0092] Y1 represents -Z-O—, —S—, or —NR12—. 

[0093] Here, Z represents a single bond or an organic 
linkage group; speci?cally, ones similar to X in the general 
formula (b) can be cited. R12 represents a hydrogen atom or 
a monovalent organic group; preferably, a hydrogen atom 
and an alkyl group that may have a substituent can be cited; 
among these, a hydrogen atom, methyl group, ethyl group, 
and isopropyl group are preferable because they are high in 
radical reactivity. 

[0094] As such Y1, one that is represented by -Z-O— is 
most preferable. 

[0095 As a substituent that can be introduced in each of 
the R through R3 and R12, an alkyl group, alkenyl group, 
alkynyl group, aryl group, alkoXy group, aryloXy group, 
halogen atom, amino group, alkylamino group, arylamino 
group, carboXyl group, alkoXycarbonyl group, sulfo group, 
nitro group, cyano group, amide group, alkylsulfonyl group, 
and arylsulfonyl group can be cited. 

[0096] In the general formula (2), R4 through R8 each 
independently represents a hydrogen atom, halogen atom, 
amino group, dialkylamino group, carboXyl group, alkoXy 
carbonyl group, sulfo group, nitro group, cyano group, or 
monovalent organic group; as the monovalent organic 
group, an alkyl group that may have a substituent, aryl group 
that may have a substituent, alkoXy group that may have a 
substituent, aryloXy group that may have a substituent, 
alkylamino group that may have a substituent, arylamino 
group that may have a substituent, alkylsulfonyl group that 
may have a substituent, and arylsulfonyl group that may 
have a substituent can be cited. Among these, a hydrogen 
atom, carboXyl group, alkoXycarbonyl group, alkyl group 
that may have a substituent, and aryl group that may have a 
substituent are preferable. As substituents that can be intro 
duced, substituents similar to those cited in the general 
formula (1) can be cited. 

[0097] Y2 represents an oxygen atom, sulfur atom, or 
—NR12—. The de?nition of R12 is the same as that in 
general formula 

[0098] In the general formula (3), R9 represents a hydro 
gen atom or a monovalent organic group; a hydrogen atom 
or an alkyl group that may have a substituent can be 
preferably cited; among them, a hydrogen atom and a methyl 
group are preferable because they are high in radical reac 
tivity. 
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[0099] R10 and R11 each independently represent a hydro 
gen atom, halogen atom, amino group, dialkylamino group, 
carboXyl group, alkoXycarbonyl group, sulfo group, nitro 
group, cyano group, or a monovalent organic group; as the 
monovalent organic group, an alkyl group that may have a 
substituent, aryl group that may have a substituent, alkoXy 
group that may have a substituent, aryloXy group that may 
have a substituent, alkylamino group that may have a 
substituent, arylamino group that may have a substituent, 
alkylsulfonyl group that may have a substituent, and aryl 
sulfonyl group that may have a substituent can be cited. 
Among them, a hydrogen atom, carboXyl group, alkoXycar 
bonyl group, alkyl group that may have a substituent, and 
aryl group that may have a substituent are preferable 
because they are high in radical reactivity. 

[0100] As substituents that can be introduced, those cited 
for substituents in the general formula (1) can be cited. 

[0101] Y3 represents an oxygen atom, sulfur atom, 
—NR12—, or phenylene group that may have a substituent. 
The de?nition of R12 is the same as that in the general 
formula 

[0102] Among such terminal ethylenic unsaturated bonds, 
ones that are represented by the general formula (1) are 
preferable from a vieWpoint of the sensitivity. 

[0103] As structure unit of the speci?c alkali-soluble poly 
mer A having a speci?c linkage group and a terminal 
ethylenic unsaturated bond recited in the invention, those 
that are represented by the folloWing general formula (4) can 
be cited. 

General formula (4) 
R13 R15 

(|:—C 
R14 

G_ (Mr 

[0104] In the general formula (4), G represents a speci?c 
linkage group according to the invention; A represents a 
terminal ethylenic unsaturated group; and n represents an 
integer of from 1 to 8. 

[0105] R13 and R14 each independently represent a hydro 
gen atom, halogen atom, amino group, carboXyl group, 
alkoXycarbonyl group, sulfo group, nitro group, cyano 
group, or a monovalent organic group; as the monovalent 
organic group, an alkyl group that may have a substituent, 
aryl group that may have a substituent, alkoXy group that 
may have a substituent, aryloXy group that may have a 
substituent, alkylamino group that may have a substituent, 
arylamino group that may have a substituent, alkylsulfonyl 
group that may have a substituent, and arylsulfonyl group 
that may have a substituent can be cited. Among them, a 
hydrogen atom is preferable. 

[0106] R15 represents a hydrogen atom or a monovalent 
organic group; a hydrogen atom or an alkyl group that may 
have a substituent can be preferably cited; among them, a 
hydrogen atom and a methyl group are particularly prefer 
able. 

[0107] Among such structure units, according to the 
invention, those represented by the folloWing general for 
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mulae (5) and (5‘) are particularly preferable; and the 
speci?c alkali-soluble polymer Apreferably contains at least 
one such structure units. 

General formula (5) 

o R R1 R2 B 

General formula (5 ') 

[0108] In the general formulae (5) and (5‘), the de?nition 
of R and X are as that in the general formula 

[0109] The de?nitions of R1 through R3 and Y4 are the 
same as those in the general formula (1), and the de?nitions 
of R13 through R15 and n are the same as those in the general 
formula 

[0110] The speci?c alkali-soluble polymer A according to 
the invention can be manufactured according to at least one 
of the folloWing synthesis methods 1) through 3). 

[0111] Synthesis Method 1) 

[0112] This is a method in Which one kind of or tWo or 
more kinds of radical-polymeriZing compounds that are 
represented by the folloWing general formulae (6), (6‘), (7) 
or (7‘), and, optionally, one kind of or tWo or more kinds of 
other radical-polymeriZing compounds are alloWed to co 
polymeriZe according to an ordinary radical polymeriZation 
method, thereby a precursor of a desired polymer compound 
is synthesiZed; thereafter, by use of a base, a proton is 
pulled-out and L1 or L2 is eliminated; thereby a desired 
polymer compound that has a structure represented by the 
general formula (1) is obtained. 

[0113] At that time, in the manufacture of a polymer 
compound precursor, generally knoWn suspension polymer 
iZation method or solution polymeriZation method can be 
applied. As a constituent of the copolymer, any one of block 
copolymer, random copolymer and graft copolymer can be 
applicable. 

General formula (6) 

|| | I1 I, 
ring R R n 
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-continued 

O ring R1 R2 In 

General formula (7) 

R13 R15 
| | 
C=C O L2 H 

O R ring R1 R2 In 

General formula (7') 

R13 R15 
| | 
C—C O L2 H 

H | || | | 
R14 (|:—N Y1—c—(|:=(|:—R3 | 

O ring R1 R2 n 

[0114] In the formulae, the de?nitions of R and X are the 
same as those in the general formula 

[0115] The de?nitions of R1 through R3 and Y are the same 
as those in the general formula (1), and the de?nitions of R13 
through R15 and n are the same as those in the general 
formula 

[0116] L1 and L2 represent an anionic elimination group. 
As speci?c examples, a halogen atom, sulfonic acid group, 
sul?nic acid group, carboXylic acid group, cyano group, 
ammonium group, aZide group, sulfonium group, nitro 
group, hydroXy group, alkoXy group, phenoXy group, thio 
alkoXy group, and oXonium group can be cited; and, a 
halogen atom, sulfonic acid group, ammonium group, and 
sulfonium group are preferable. Among them, a chlorine 
atom, bromine atom, iodine atom, alkylsulfonic acid group 
and arylsulfonic acid group are particularly preferable. As 
eXamples of the preferable alkylsulfonic acid groups, a 
methane sulfonic acid group, ethanesulfonic acid group, 
l-propanesulfonic acid group, isopropylsulfonic acid group, 
l-butanesulfonic acid group, l-octylsulfonic acid group, 
l-hexadecanesulfonic acid group, tri?uoromethanesulfonic 
acid group, trichloromethanesulfonic acid group, 2-chloro 
l-ethanesulfonic acid group, 2,2,2-tri?uoroethanesulfonic 
acid group, 3-chloropropanesulfonic acid group, per?uoro 
l-butanesulfonic acid group, per?uoro-1-octanesulfonic 
acid group, 10-camphorsulfonic acid group, and benZylsul 
fonic acid group can be cited. As eXamples of preferable 
arylsulfonic acid groups, benZenesulfonic acid group, trans 
[3-styrenesulfonic acid group, 2-nitrobenZenesulfonic acid 
group, 2-acetylbenZenesulfonic acid group, 3-(tri?uorom 
ethyl)benZenesulfonic acid group, 3-nitrobenZenesulfonic 
acid group, 4-nitrobenZenesulfonic acid group, p-toluene 
sulfonic acid group, 4-tert-butylbenZenesulfonic acid group, 
4-?uorobenZenesulfonic acid group, 4-chlorobenZene 
sulfonic acid group, 4-bromobenZenesulfonic acid group, 
4-iodobenZenesulfonic acid group, 4-methoXybenZene 
sulfonic acid group, 4-(tri?uoromethoXy)benZenesulfonic 
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acid group, 2,5-dichlorobenZenesulfonic acid group, 2-nitro 
4-(tri?uorornethyl)-benZenesulfonic acid group, 4-chloro-3 
nitrobenZenesulfonic acid group, 2,4-dinitrobenZenesulfonic 
acid group, 2-rnesitylenesulfonic acid group, 2,4,6-triisopro 
pylbenZenesulfonic acid group, penta?uorobenZenesulfonic 
acid group, l-naphthalenesulfonic acid group, and 2-naph 
thalenesulfonic acid group can be cited. 

[0117] <Bases Used to Bring About Elimination Reac 
tion> 

[0118] Furthermore, as bases used to bring about the 
elimination reaction, hydrides, hydroxides or carbonates of 
alkali metals, organic arnine compounds and metal alkoxide 
compounds can be cited as preferable exarnples. 

[0119] As preferable examples of hydrides, hydroxides 
and carbonates of alkali metals, sodiurn hydride, calciurn 
hydride, potassiurn hydride, sodium hydroxide, potassium 
hydroxide, calcium hydroxide, potassium carbonate, sodium 
carbonate, potassiurn hydrogen carbonate, and sodium 
hydrogen carbonate can be cited. 

[0120] As preferable examples of organic arnine corn 
pounds, trirnethylarnine, triethylarnine, diethylrnethylarnine, 
tributylarnine, triisobutylarnine, trihexylarnine, triocty 
larnine, N,N-dirnethylcyclohexylarnine, N,N-diethylcyclo 
hexylarnine, N-rnethyldicyclohexylarnine, N-ethyldicyclo 
hexylarnine, pyrrolidine, l-rnethylpyrrolidine, 2,5 
dirnethylpyrrolidine, piperidine, l-rnethylpiperidine, 2,2,6, 
6-tetrarnethylpiperidine, piperaZine, 1 ,4 
dirnethylpiperaZine, quinuclidine, 1,4-diaZabicyclo[2,2,2] 
octane, hexarnethylene tetrarnine, rnorpholine, 
4-rnethylrnorpholine, pyridine, picoline, 4-dirnethylarni 
nopyridine, lutidine, 1,8-diaZabicyclo[5,4,0]-7-undecene 
(DBU), N,N‘-dicyclohexylcarbodiirnide (DCC), diisopropy 
lethylarnine, and Schiff bases can be cited. 

[0121] As preferable examples of metal alkoxide corn 
pounds, sodiurn rnethoxide, sodiurn ethoxide, and potas 
siurn-t-butoxide can be cited. These bases may be used 
singly or in combination. 

[0122] In the elimination reaction recited in the invention, 
as solvents used When the base is added, for instance, 
ethylene dichloride, cyclohexanone, methyl ethyl ketone, 
acetone, methanol, ethanol, propanol, butanol, ethylene gly 
col rnonornethyl ether, ethylene glycol rnonoethyl ether, 
2-rnethoxyethyl acetate, 1-rnethoxy-2-propanol, l-rnethoxy 
2-propyl acetate, N,N-dirnethylforrnarnide, N,N-dirnethyl 
acetarnide, dirnethylsulfoxide, toluene, ethyl acetate, rnethyl 
lactate, ethyl lactate, and Water can be cited. These solvents 
can be used singly or in combination. 

[0123] An amount of a base being used may be equivalent, 
less, or more With respect to an amount of a speci?c 
functional group in a compound. 

[0124] Furthermore, When a base is excessively used, after 
the elimination reaction, in order to remove the excess base, 
an acid can be preferably added. As examples of acids, 
inorganic acids such as hydrochloric acid, sulfuric acid, 
nitric acid, hydrobrornic acid and perchloric acid, and 
organic acids such as acetic acid, ?uoroacetic acid, tri?uo 
roacetic acid, rnethanesulfonic acid, p-toluenesulfonic acid 
and tri?uorornethanesulfonic acid can be cited. 

[0125] The temperature condition in the elimination reac 
tion may be any one of room temperature, cooling, and 
heating condition. A preferable condition is in the range of 
—20 to 100° C. 
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[0126] Here, speci?c examples of the radical polyrneriZing 
compounds represented by general formulae (6) or (6‘) Will 
be cited; hoWever, the invention is not restricted to these. 

Cl 
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‘/ Cl 
H l 

— N OCO C 

II 
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—N 

(‘l (:1 

OCO 

RO OR Cl 

u R: —ii 
0 OR 0 

RO 

Cl 

? ©\oco 
O 



Nov. 25, 2004 US 2004/0234893 A9 
10 

O C O 

H_N 
CH0 

f O f O 

B C 

B W O Ji 

r O O r r O B C C B B C 
O O 0 

-continued 

H 
— N 

H 
— N 

H3CO 

H 
— N 

-cont1nued 

OCO 

N E / Cl 

OCO 

Cl 

N>>i>iOCO 
Cl 

OCO 

‘ ‘ /\/C1 N —C 

\ / || 
0 

Br 

[0127] Subsequently, speci?c examples of the radical 
polymerizing compounds represented by general formulae 
(7) or (7‘) Will be cited; hoWever, invention is not restricted 
to these. 
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[0128] Synthesis Method 2) 

[0129] This is a method in Which a base polymer com 
pound having a unit represented by the following general 
formula (8) or (8‘) and a compound that has a side chain 
functional group that can react With Z in the general formula 
(8) or (8‘) and a structure represented by the foregoing 
general formulae (1), (2), (3) are alloWed to react, and 
thereby a desired polymer is obtained. 
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General formula (8) 

R13 R15 

C—C 

| | 
R14 (|I|—T—X (Z)n 

O R 

General formula (8') 

IP13 IP15 
(|:—C 
R14 (|Z-—N ring H (Z)n 

O 

[0130] In the formula, the de?nitions of R and X are the 
same as those in the general formula 

[0131] The de?nitions of R13 through R15 and n are the 
same as those in the general formula (4) 

[0132] Z is selected from a hydroxide group, carboXyl 
group, carboXylic acid halide group, carboXylic acid anhy 
dride group, amino group, halogenated alkyl group, isocy 
anate group and epoxy group. 

[0133] As compounds that have a side chain functional 
group that can react With Z and a structure represented by the 
general formula (1), (2), or (3), 2-hydroxylethyl acrylate, 
2-hydroXylethyl methacrylate, 4-hydroXybutyl acrylate, 
4-hydroXybutyl methacrylate, acrylic acid, methacrylic acid, 
acrylic acid chloride, methacrylic acid chloride, N,N-dim 
ethyl-2-aminoethyl methacrylate, 2-chloroethyl methacry 
late, 2-isocyanic acid ethyl methacrylate, 3-isocyanic acid 
propyl methacrylate, glycidyl acrylate, glycidyl methacry 
late, 3,4-epoXycycloheXylmethyl acrylate, 3,4-epoXycyclo 
heXylmethyl methacrylate, 2-bromoethyl methacrylate, 
3-bromopropyl methacrylate, 2-hydroXyethyl methacryla 
mide, 4-hydroXybutyl methacrylamide, itaconic acid, ethyl 
ene glycol monovinyl ether, propylene glycol monovinyl 
ether, butylene glycol monovinyl ether, diethylene glycol 
monovinyl ether, 1-chloroethyl vinyl ether, 1-aminoethyl 
vinyl ether, 4-chloromethyl styrene, p-styrene carboXylic 
acid, allyl alcohol, allylamine, diallyl amine, 2-allyloXyethyl 
alcohol, 2-chloro-1-butene, allyl isocyanate, and allyl bro 
mide can be cited. 

[0134] Synthesis Method 3) 
[0135] This is a method in Which one kind of or tWo or 
more kinds of radical-polymerizing compounds that have an 
unsaturated group represented by the general formula (2) 
and an ethylenic unsaturated group having higher addition 
polymeriZability than the unsaturated group, and, optionally, 
another radical-polymerizing compound are alloWed to 
polymeriZe, and thereby a polymer compound is obtained. 
As eXamples of the radical-polymerizing compound that has 
an unsaturated group represented by the general formula (2) 
and an ethylenic unsaturated group having higher addition 
polymeriZability than the unsaturated group, N, N-dially 
lacrylamide, N,N-diallylmethacrylamide, allylacrylamide, 
allylmethacrylamide, and 4-allyloXyphenyl methacrylate 
can be cited. 

[0136] A content of a structure units having the speci?c 
linkage group and the terminal ethylenic unsaturated bond in 
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the speci?c alkali-soluble polymer Arecited in the invention 
is necessary to be 0.1 mol % or more, preferably in the range 
of from 20 to 80 mol %, and more preferably in the range 
of from 30 to 60 mol %. In the range, the ?lm forming 
property and the ?lm strength tend to be excellent. 

[0137] Furthermore, a structure unit having an ethylenic 
unsaturated group other than the structure unit having the 
speci?c linkage group and the terminal ethylenic unsaturated 
bond may be contained. In this case, a molar ratio, that is, a 
ratio of (building blocks having a speci?c linkage group and 
terminal ethylenic unsaturated bond) to (other building 
blocks having an ethylenic unsaturated group) is in the range 
of from 9:1 to 1:9, preferably in the range of 9:1 to 3:1, and 
more preferably in the range of 3:1 to 2:1. In the range, the 
?lm forming property and the ?lm strength tend to be 
excellent. As the other structure unit containing an ethylenic 
unsaturated group, those represented by the folloWing gen 
eral formula (9) are preferable in vieW of curing property. 

General formula (9) 

[0138] In the formula (9), R16 through R21 represent a 
hydrogen atom or a methyl group. Y2 represents an oxygen 
atom or —NR22—, and R22 represents a hydrogen atom or 
a methyl group. D represents an alkylene group having 2 to 
10 carbon atoms, and m represents an integer of 1 to 6. 

[0139] A content of the ethylenic unsaturated group in the 
speci?c alkali-soluble polymer A recited in the invention, 
When expressed in terms of the chemical equivalent per 
gram of polymer, is preferably 1.5 meq/g or more, and 
particularly preferably in the range of 2.0 to 6.0 meq/g. 
When the content is less than 1.5 meq/g, the ?lm curing 
property is de?cient; accordingly, When used as a recording 
material of a planographic printing plate precursor, the 
sufficient image strength cannot be obtained. On the con 
trary, When the content exceeds 6.0 meq/ g, the shelf-stability 
deteriorates. 

[0140] With the speci?c alkali-soluble polymer A recited 
in the invention, for improving various performances such 
as the ?lm strength and so on, other radical-polymerizing 
compound can be preferably co-polymeriZed as far as the 
effect of the invention is not damaged. 

[0141] As such other radical-polymerizing compounds, 
radical-polymeriZing compounds selected from, for 
instance, acrylic acid esters, methacrylic acid esters, acry 
lamides, methacrylamides, styrenes, acrylonitriles, and 
methacrylonitriles can be cited. 

[0142] Speci?cally, for instance, acrylic acid esters such as 
alkyl acrylates (the number of carbon atoms in the alkyl 
group is preferably from 1 to 20) (speci?cally, for instance, 
benZil acrylate, 4-biphenyl acrylate, butyl acrylate, sec-butyl 
acrylate, t-butyl acrylate, 4-t-butylphenyl acrylate, 4-chlo 
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rophenyl acrylate, pentachlorophenyl acrylate, 4-cyanoben 
Zyl acrylate, cyanomethyl acrylate, cyclohexyl acrylate, 
2-ethoxyethyl acrylate, ethyl acrylate, 2-ethylhexyl acrylate, 
heptyl acrylate, hexyl acrylate, isobornyl acrylate, isopropyl 
acrylate, methyl acrylate, 3,5-dimethyladamanthyl acrylate, 
2-naphthyl acrylate, neopentyl acrylate, octyl acrylate, phen 
ethyl acrylate, phenyl acrylate, propyl acrylate, tolyl acry 
late, amyl acrylate, tetrahydrofurfuryl acrylate, 2-hydroxy 
ethyl acrylate, 3-hydroxypropyl acrylate, 2-hydroxypropyl 
acrylate, 4-hydroxybutyl acrylate, 5 -hydroxypentyl acrylate, 
allyl acrylate, 2-allyloxyethyl acrylate and propargyl acry 
late); methacrylic acid esters such as alkyl methacrylates 
(the number of carbon atoms in the alkyl group is preferably 
from 1 to 20) (for instance, benZyl methacrylate, 4-biphenyl 
methacrylate, butyl methacrylate, sec-butyl methacrylate, 
t-butyl methacrylate, 4-t-butylphenyl methacrylate, 4-chlo 
rophenyl methacrylate, pentachlorophenyl methacrylate, 
4-cyanophenyl methacrylate, cyanomethyl methacrylate, 
cyclohexyl methacrylate, 2-ethoxyethyl methacrylate, ethyl 
methacrylate, 2-ethylhexyl methacrylate, heptyl methacry 
late, hexyl methacrylate, isobornyl methacrylate, isopropyl 
methacrylate, methyl methacrylate, 3,5-dimethyladaman 
thyl methacrylate, 2-naphthyl methacrylate, neopentyl meth 
acrylate, octyl methacrylate, phenethyl methacrylate, phenyl 
methacrylate, propyl methacrylate, tolyl methacrylate, amyl 
methacrylate, tetrahydrofurfuryl methacrylate, 2-hydroxy 
ethyl methacrylate, 3-hydroxypropyl methacrylate, 2-hy 
droxypropyl methacrylate, 4-hydroxybutyl methacrylate, 
5-hydroxypentyl methacrylate, allyl methacrylate, 2-ally 
loxyethyl methacrylate and propargyl methacrylate); acry 
lamides such as acrylamide, N-alkylacrylamides and so the 
like (for instance, N-methylacrylamide, N-ethylacrylamide, 
N-propylacrylamide, N-isopropylacrylamide, morphory 
lacrylamide, piperidylacrylamide, N-butylacrylamide, 
N-sec-butylacrylamide, N-t-butylacrylamide, N-hexylacry 
lamide, N-cyclohexylacrylamide, N-phenylacrylamide, 
N-naphthylacrylamide, N-hydroxymethylacrylamide, N-hy 
droxyethylacrylamide, N-allylacrylamide, N-propargylacry 
lamide, 4-hydroxyphenylacrylamide, 2-hydroxyphenylacry 
lamide, N,N-dimethylacrylamide, N,N-diethylacrylamide, 
N,N-dipropylacrylamide, N,N-diisopropylacrylamide, N,N 
dibutylacrylamide, N,N-di-sec-butylacrylamide, N,N-di-t 
butylacrylamide, N,N-dihexylacrylamide, N,N-dicyclo 
hexylacrylamide, N,N-phenylacrylamide, N,N 
dihydroxyethylacrylamide, N,N-diallylacrylamide, and 
N,N-dipropargylacrylamide); methacrylamides such as 
methacrylamide, N-alkylmethacrylamides and the like (for 
instance, N-methylmethacrylamide, N-ethylmethacryla 
mide, N-propylmethacrylamide, N-isopropylmethacryla 
mide, morphorylmethacrylamide, piperidylmethacrylamide, 
N-butylmethacrylamide, N-sec-butylmethacrylamide, N-t 
butylmethacrylamide, N-hexylmethacrylamide, N-cyclo 
hexylmethacrylamide, N-phenylmethacrylamide, N-naphth 
ylmethacrylamide, N-hydroxymethylmethacrylamide, 
N-hydroxyethylmethacrylamide, N-allylmethacrylamide, 
N-propargylmethacrylamide, 4-hydroxyphenylmethacryla 
mide, 2-hydroxyphenylmethacrylamide, N,N-dimethyl 
methacrylamide, N,N-diethylmethacrylamide, N,N-dipro 
pylmethacrylamide, N,N-diisopropylmethacrylamide, N,N 
dibutylmethacrylamide, N,N-di-sec-butylmethacrylamide, 
N,N-di-t-butylmethacrylamide, N,N-dihexylmethacryla 
mide, N,N-dicyclohexylmethacrylamide, N,N-phenyl 
methacrylamide, N,N-dihydroxyethylmethacrylamide, N,N 
diallylmethacrylamide, and N,N 
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dipropargylmethacrylamide); styrenes such as styrene, 
alkylstyrene and the like (for instance, methylstyrene, dim 
ethylstyrene, trimethylstyrene, ethylstyrene, diethylstyrene, 
isopropylstyrene, butylstyrene, heXylstyrene, cycloheXylsty 
rene, decylstyrene, benZylstyrene, chloromethylstyrene, tri 
?uoromethylstyrene, ethoXymethylstyrene and acetoXym 
ethylstyrene); alkoXystyrenes (for instance, methoXystyrene, 
4-methoXy-3-methylstyrene, and dimethoXystyrene); halo 
gen styrenes (for instance, chlorostyrene, dichlorostyrene, 
trichlorostyrene, tetrachlorostyrene, pentachlorostyrene, 
bromostyrene, dibromostyrene, iodostyrene, ?uorostyrene, 
tri?uorostyrene, 2-bromo-4-tri?uoromethylstyrene, and 
4-?uoro-3-tri?uoromethylstyrene); acrylonitriles; and meth 
acrylonitriles can be cited. 

[0143] Among the other radical-polymerizing compounds, 
those that can be preferably used are methacrylic acid esters, 
acrylamides, methacrylamides and styrenes; those that are 
particularly preferably used are benZyl methacrylate, t-butyl 
methacrylate, 4-t-butylphenyl methacrylate, pentachlo 
rophenyl methacrylate, 4-cyanophenyl methacrylate, cyclo 
heXyl methacrylate, ethyl methacrylate, 2-ethylheXyl meth 
acrylate, isobornyl methacrylate, isopropyl methacrylate, 
methyl methacrylate, 3,5-dimethyladamanthyl methacry 
late, 2-naphthyl methacrylate, neopentyl methacrylate, phe 
nyl methacrylate, tetrahydrofurfuryl methacrylate, 2-hy 
droXyethyl methacrylate, 3-hydroXypropyl methacrylate, 
2-hydroXypropyl methacrylate, allyl methacrylate, acryla 
mide, N-methylacrylamide, N-isopropylacrylamide, mor 
phorylacrylamide, piperidylacrylamide, N-t-butylacryla 
mide, N-cycloheXylacrylamide, N-phenylacrylamide, 
N-naphthylacrylamide, N-hydroXymethylacrylamide, N-hy 
droXyethylacrylamide, N-allylacrylamide, 4-hydroXypheny 
lacrylamide, 2-hydroXyphenylacrylamide, N,N-dimethy 
lacrylamide, N,N-diisopropylacrylamide, N,N-di-t 
butylacrylamide, N,N-dicycloheXylacrylamide, N,N 
phenylacrylamide, N,N-dihydroXyethylacrylamide, N,N 
diallylacrylamide, methacryamide, 
N-methylmethacrylamide, N-isopropylmethacrylamide, 
morphorylmethacrylamide, piperidylmethacrylamide, N-t 
butylmethacrylamide, N-cycloheXylmethacrylamide, 
N-phenylmethacrylamide, N-naphthylmethacrylamide, 
N-hydroXymethylmethacrylamide, N-hydroXyethyl 
methacrylamide, N-allylmethacrylamide, 4-hydroXyphenyl 
methacrylamide, 2-hydroXyphenylmethacrylamide, N,N 
dimethylmethacrylamide, N,N-diisopropylmethacrylamide, 
N,N-di-t-butylmethacrylamide, N,N-dicycloheXylmethacry 
lamide, N,N-phenylmethacrylamide, N,N-dihydroXyethyl 
methacrylamide, N,N-diallylmethacrylamide, styrene, 
methylstyrene, dimethylstyrene, trimethylstyrene, isopro 
pylstyrene, butylstyrene, cycloheXylstyrene, chloromethyl 
styrene, tri?uoromethylstyrene, ethoXymethylstyrene, 
acetoXymethylstyrene, methoXystyrene, 4-methoXy-3-meth 
ylstyrene, chlorostyrene, dichlorostyrene, trichlorostyrene, 
tetrachlorostyrene, pentachlorostyrene, bromostyrene, 
dibromostyrene, iodostyrene, ?uorostyrene, tri?uorostyrene, 
2-bromo-4-tri?uoromethylstyrene, and 4-?uoro-3-tri?uo 
romethylstyrene. 

[0144] One kind or tWo or more kinds of them can be used, 
and a content of these copolymeriZation components in the 
speci?c alkali-soluble polymer A is preferably, from 0 to 90 
mol %, and particularly preferably from 0 to 60 mol %. 
When it exceeds 60 mol %, a strength of cured ?lm becomes 
de?cient. 

Nov. 25, 2004 

[0145] Furthermore, the speci?c alkali-soluble polymer A 
recited in the invention, in order to improve various perfor 
mances such as alkali-solubility of an uneXposed area, may 
be co-polymeriZed With a radical polymeriZing compound 
having an acid group. 

[0146] As such acid groups, there are, for instance, a 
carboXylic acid group, sulfonic acid group, phosphoric acid 
group, and phenolic hydroXy group; among these, a particu 
larly preferable one is carboXylic acid group. As radical 
polymeriZing compounds that contain a carboXylic acid 
group, there are, for instance, acrylic acid, methacrylic acid, 
itaconic acid, crotonic acid, isocrotonic acid, maleic acid, 
and p-carboXyl styrene. Furthermore, those that have a ring 
structure as the linkage group, such as 2-methacryloyloXy 
ethylheXahydrophthalic acid and 2-methacryloyloXyeth 
ylphthalic acid, and those represented by the folloWing 
general formula (10) such as 2-methacryloyloXyethylsuc 
cinic acid are preferable from a vieWpoint of the press life 
and developability. 

General formula (10) 

R23 

O 

[0147] (R25 represents a hydrogen atom or a methyl group; 
and o and p each independently represent an integer from 1 

to 10.) 

[0148] As radical-polymerizing compounds that have an 
acid group, one kind or tWo or more kinds of them can be 

used, and a content of these co-polymeriZation components, 
in terms of the chemical equivalent per gram of the speci?c 
alkali-soluble polymer A, is preferably 0.1 meq/g or more, 
and more preferably in the range of from 0.5 to 3.0 meq/g. 
When the content eXceeds 3.0 meq/g, in the case of a resin 
composition recited in the invention is used as a recording 
material of a planographic printing plate precursor, the 
image strength is likely to be deterionated by alkali-devel 
opment. 

[0149] As solvents that can be used When such speci?c 
alkali-soluble polymer A is synthesiZed, for instance, ethyl 
ene dichloride, cycloheXanone, methyl ethyl ketone, 
acetone, methanol, ethanol, propanol, butanol, ethylene gly 
col monomethyl ether, ethylene glycol monoethyl ether, 
2-methoXyethyl acetate, 1-methoXy-2-propanol, 1-methoXy 
2-propyl acetate, N,N-dimethylformamide, N,N-dimethy 
lacetamide, dimethylsulfoXide, toluene, ethyl acetate, 
methyl lactate, and ethyl lactate can be cited. 

[0150] These solvents can be used singly or in combina 
tion. 

[0151] A Weight average molecular Weight of the speci?c 
alkali-soluble polymer A recited in the invention is prefer 
ably 6,000 or more, and more preferably in the range of 
50,000 to 200,000. The molecular Weight less than 6,000 is 
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not preferable because the ?lm curing property and the ?lm 
strength become de?cient. When it exceeds 200,000, the 
alkali solubility decreases. 

[0152] A glass transition temperature of the resin compo 
sition recited in the invention is preferably 60° C. or more, 
more preferably 80° C. or more, and further more preferably 
1000 C. or more. When it is less than 60° C., the stability 
tends to deteriorate. 

Nov. 25, 2004 

[0153] Furthermore, the speci?c alkali-soluble polymer A 
recited in the invention may contain a non-reacted monomer. 
In this case, a proportion of the monomer in the polymer 
compound is preferably 15 mass % or less. 

[0154] In the following, speci?c examples of speci?c 
alkali-soluble polymerArecited in the invention, and typical 
synthesis examples Will be cited; hoWever, the invention is 
not restricted to the examples. 

Polymer 
compound Composition (mol %) MW 

1 98000 

W % kl”p 
C—N4©iOCO COZH 

2 

klk 
H H 
O 

89000 

,— 40 15 

cozcn3 cozn 

78000 

20 10 

CONH2 cozn 

101000 

82000 

My 15 
oco cozcnz co2H 
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-continued 

Polymer 

compound Composition (rnol %) MW 

1 1 84000 
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-continued 

17 
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Polymer 
compound Composition (rnol %) MW 
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-continued 

Polymer 

compound Composition (rnol %) MW 
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-continued 

Polymer 
compound Composition (mol %) MW 

93000 

Synthesis Example 
[0155] <Synthesis of Compound B-1> 
[0156] Into a 1000 ml three-necked ?ask, 109 g of 4-ami 
nophenol Was introduced, 1000 ml of acetone Was added 
followed by stirring of the mixture. Thereto, 84 g of sodium 
hydrogen carbonate and 0.05 g of p-methoxyphenol Were 
added, followed by cooling of the mixture With an ice bath 
containing ice Water. After a temperature of a mixture 
solution became 5° C. or less, 105 g of methacrylic acid 
chloride Was dropped by use of a dropping funnel over 1 hr. 
After the dropping came to completion, the ice bath Was 
removed and stirring Was further continued for 3 hr. A 
reaction mixture solution Was poured into 2 L of Water, and 
precipitates Were ?ltered. Obtained precipitates Were recrys 
talliZed using methanol/toluene, and 110 g of crystal Was 
obtained. Into a 500 ml three-necked ?ask, 40 g of the 
obtained crystal Was introduced and 100 ml of acetone Was 
added folloWed by stirring of the mixture. Thereto, 28 g of 
triethylamine and 0.02 g of p-methoxyphenol Were added 
folloWed by cooling of the mixture With an ice bath con 
taining ice Water. After a temperature of the mixture solution 
became 5° C. or less, 64 g of 2-bromoisobutyric acid 
bromide Was dropped With a dropping funnel over 1 hr. 
When the dropping came to completion, the ice bath Was 
removed, and the stirring Was further continued for 3 hr. The 
reaction mixture solution Was poured into 1 L of Water and 
precipitates Were ?ltered. The obtained precipitates Were 
recrystallized using isopropyl alcohol/hexane and 50 g of 
crystal Was obtained. From 1H-NMR, IR, and mass spec 
trometry spectrum, it Was con?rmed to be a compound B-l 
having the folloWing structure. 

(B-l) 
Br 

[0157] <Synthesis of Polymer Compound 2> 
[0158] Into 2000 ml three-necked ?ask, 300 g of N,N 
dimethylacetamide Was introduced and heated to 70° C. 

under nitrogen current. Thereto, 300 g of N,N-dimethylac 
etamide solution comprising 245 g of the above obtained 
compound (B-l), 22 g of methacrylic acid and 1.6 g of 
V-601 (Wako Pure Chemical Industries, Ltd.) Was dropped 
over 2.5 hr. After the dropping came to completion, the 
stirring Was continued further for 2 hr. The reaction solution, 
after cooling to room temperature, Was poured into 5 L of 
Water to precipitate, the precipitate Was ?ltered, thereby 210 
g of a precursor polymer compound Was obtained. Then, 210 
g of the precursor polymer compound and 0.1 g of p-meth 
oxyphenol Were introduced into a 2000 ml three-necked 
?ask and dissolved in 1800 ml of N,N-dimethylacetamide 
folloWed by cooling of the solution in an ice bath containing 
ice Water. After a temperature of the mixture solution 
became 5° C. or less, 300 g of 1,8-diaZabicyclo[5,4,0]-7 
undecene (DBU) Was dropped With a dropping funnel over 
2 hr. After the dropping came to completion, the stirring Was 
further continued for 8 hr. After it Was cooled to 5° C. or less 
With an ice bath containing ice Water, the the pH of the 
reaction solution Was adjusted to about 2 With 75 ml of 
concentrated hydrochloric acid. Next, the reaction solution 
Was throWn into 3 L of Water, thereby a polymer compound 
Was precipitated. The precipitated polymer compound Was 
?ltered, Washed With Water, and dried, thereby 130 g of the 
polymer compound Was obtained. When 1H-NMR of the 
obtained polymer compound Was measured, it Was con 
?rmed to be the polymer compound 2 in the speci?c 
examples. Furthermore, by gel-permeation chromatography 
(GPC) With polystyrene as a reference material, a Weight 
average molecular Weight Was measured and found to be 
98,000. Still furthermore, an acid value Was obtained 
according to titration and found to be 1.0 meq/g. 

[0159] The alkali-soluble polymer compounds recited in 
the invention may be used singly or in combination of tWo 
or more kinds thereof. In this case, a content of the other 
polymer compound other than the speci?c alkali-soluble 
polymer Arecited in the invention is 80% by mass or less in 
the polymer compounds, and more preferably 50% by mass 
or less. 

[0160] Acontent of (A) the speci?c alkali-soluble polymer 
Acontained in the resin composition recited in the invention 
is approximately from 5 to 95% by mass in terms of solid 
componentss, and preferably approximately from 10 to 85% 
by mass. In particular, When the resin composition recited in 






























































































































