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DESCRIPTION

Title of Invention
LITHOGRAPHIC PRINTING PLATE PRECURSOR AND - PLATE MAKING
METHOD THEREQF

Technical Field

The present invention relates to a lithographic pﬁnting plate precursor and a plate making
method using the same. More particularly, it relates to a lithographic printing plate precursor
capable of undergoing a direct plate making by image exposure with laser and a plate making
method of the lithographic printing plate precursor.

Background Art

In general, a lithographic printing plate is composed of an oleophilic image area accepting
ink and a hydrophilic non-image area accepting dampening water in the process of printing.
Lithographic printing is a printing method utilizing the nature of water and oily ink to repel with
each other and comprising rendering the oleophilic image area of the lithographic printing plate to
an ink-receptive area and the hydrophilic non-image area thereof to a dampening water-receptive
area (ink-unreceptive area), thereby making a difference in adherence of the ink on the surface of
the lithographic printing plate, depositing the ink only to the image area, and then transferring the
ink to a printing material, for example, paper. 3

In order to produce the lithographic printing plate, a lithographic printing plate precursor
(PS plate) comprising a hydrophilic support having provided thereon an oleophilic photosensitive
resin layer (image-recording layer) is used. Specifically, the PS plate is exposed through a mask,
for example, a lith film, and then subjected to development processing, for example, with an
alkaline developer to remove the unnecessary image-recording layer corresponding to the
non-image area by dissolving while leaving the image-recording layer corresponding to the image
area, thereby obtaining the lithographic printing plate.

Due to the recent progress in the technical field, nowadays the lithographic printing plate
can be obtained by a CTP (computer-to-plate) technology. Specifically, a lithographic printing
plate precursor is directly subjected to scanning exposure using laser or laser diode without using a
lith film and developed to obtain a lithographic printing plate.

With the progress described above, the issue on the lithographic printing‘plate precursor

has transferred to improvements, for example, in image-forming property corresponding to the CTP
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technology, printing property or physical property. Also, with the increasing concern about global

environment, as another issue on the lithographic printing plate precursor, an environmental
problem on waste liquid discharged accompanying the wet treatment, for example, development
processing comes to the front.

In response to the environmental problem, simplification of development or plate making
or non-processing has been pursued. As one method of simple plate making, a method referred to
as an “on-press development” is practiced. Specifically, according to the method after exposure of
a lithographic printing plate precursor, the lithographic printing plate precursor is mounted as it is
on a printing machine without conducting conventional development and removal of the
unnecessary area of image-recording layer is performed at an early stage of printing step.

Also, as a method of simple development, a method referred to as a “gum development”
is practiced wherein the removal of the unnecessary area of image-recording layer is performed
using not a conventional high alkaline developer but a finisher or gum solution of near-neutral pH.

In the simplification of plate making operation as described above, a system using a
lithographic printing plate precursor capable of being handled in a bright room or under a yellow
lump and a light source is preferable from the standpoint of workability. Thus, as the light source,
a semiconductor laser emitting an infrared ray having a wavelength of 760 to 1,200 or a solid laser,
for example, YAG laser, isused. An UV laser is also used.

As the lithographic printing plate precursor capable of undergoing on-press development,
for instance, a lithographic printing plate precursor having provided on a support, an
image-recording layer (photosensitive layer) containing an infrared absorbing agent, a radical
polymerization initiator and a polymerizable compound is described in JP-A-2002-287334 (the
term “JP-A” as used herein means an “unexamined published Japanese patent application”). AIso,
as the lithographic printing plate precursor capable of undergoing gum development, for instance, a
lithographic printing plate precursor wherein the development is conducted with a finisher or a gum
solution having pH close to neutral is known as described in EP-A-1751625 and EP-A-1868036.

In such a lithographic printing plate precursor of a simple processing type, a support
having a surface of high hydrophilicity is heretofore used in order to make possible development
with a developer having low pH or dampening water (ordinarily nearly neutral) on a printing
machine and as a result, the image area is apt to be removed from the support by démpening water
during printing so that sufficient printing durability can not be obtained. On the contrary, when
the surface of support renders hydrophobic, ink also adheres on the non-image area during printing
to cause printing stain. Thus, it is extremely difficult to achieve a good compatibility between the

printing durability and the stain resistance and further improvements are desired.
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In view of the above problems, in JP-A-2005-125749 and JP-A-2006-239860, a

lithographic printing plate precursor capable of forming an image without conducting alkali
development and comprising a hydrophilic support having thereon a photopolymerizable layer
sensitive to laser, wherein a copolymer which contains (al) a repeating unit having at least one
ethylenically unsaturated bond and (a2) a repeating unit having at least one functional group
capable of interacting with a surface of the support is contained in the photopolymerizable layer or
other layer is proposed and it is described that a lithographic printing plate which is excellent in not
only printing durability but also stain resistance is obtained.

Also, in JP-A-2008-213177, a lithographic printing plate precursor comprising a support
having thereon a hydrophilic layer composed of a hydrophilic polymer which contains at least one
of a reactive group capable of directly chemically bonding with a surface of the support and a
reactive group capable of chemically bonding with a surface of the support through a crosslinked
structure and a partial structure having a positive charge and a negative charge and which is
chemically boned to the surface of the support and an image-forming layer in this order is proposed
and it is described that a ﬁthographic printing plate which is excellent in hydrophilicity of the
non-image area and its sustention and also excellent in adhesion property between the image area
and the support is obtained.

Further, in JP-T-2008-510634 (the term “JP-T” as used herein means a published
Japanese translation of a PCT patent application), a lithographic printing plate precursor comprising
a support having thereon an undercoat layer of a copolymer containing (1) a phosphonic acid group
and/or a phosphate group and (2) an acid group and/or a group having an ethylene glycol or
polyethylene glycol side chain is proposed.

However, with respect to the lithographic printing plate precursor proposed in
JP-A-2005-125749 and JP-A-2006-239860, the stain resistance of the lithographic printing plate
prepared is insufficient and further a problem arises in that stain occurs when the lithographic
printing plate precursor is used after the passage of time from the preparation of lithographic
printing plate precursor, that is, the stain resistance after the passage of time is insufficient.

Also, with respect to the lithographic printing plate precursor proposed in
JP-A-2008-213177, sufficient results in both the stain resistance without the passage of time and the
stain resistance after the passage of time are not obtained. Further, the hydrophilic polymer
described in JP-A-2008-213177 has restriction on the producing condition, for example, in that it is
necessary to use a nonaqueous solvent at the polymerization reaction in order to introduce the
reactive group capable of chemically bonding with a surface of the support through a crosslinked

structure into the polymer and a large environmental load.
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Further, the lithographic printing plate precursor proposed in JP-T-2008-510634 has a

problem of insufficient stain resistance.

Summary of Invention

Therefore, an object of the present invention is to provide a lithographic printing plate
precursor which is capable of conducting direct plate making based on digital data, for example,
from a computer, by image-recording using a solid laser or semiconductor laser emitting an
ultraviolet ray, visible light or infrared ray, particularly, a lithographic printing plate precursor
which can be developed on a printing machine or with an aqueous solution having pH of 11 or less,
is excellent in developing property, particularly developing property after the passage of time, and
can provide a lithographic printing plate exhibiting high printing durability and good stain
resistance (including stain resistance after the passage of time) and a plate making method of the
lithographic printing plate precursor.

As a result of the intensive investigations, the inventors have found that the
above-described object can be achieved by using a lithographic printing plate precursor described
below.

Specifically, the present invention includes the following items.
ey A lithographic printing plate precursor comprising a support and an image-recording layer
containing (A) a polymerization initiator, (B) a sensitizing dye and (C) a polymerizable compound,
wherein the image-recording layer or an undercoat layer which is optionally provided between the
support and the image-recording layer contains (D) a polymer compound containing (al) a
repeating unit having a side chain having a zwitter ion structure, (a2) a repeating unit having a side
chain having a polyoxyalkylene structure and (a3) a repeating unit having a side chain having any
structure represented by formulae (a3-1), (a3-2), (a3-3), (a3-4), (a3-5) and (a3-6) shown below:

ICI) ?l) oM3!
.y
* —Y3-p—OM* x —Y*-0—P—0OM* x —Y3-B_
OM¥! Ons2 - om¥
(a3-1) (a3-2) (a3-3)
| o R3O - o rO —COM¥
* _YSJJ_I__“__RSZ% * __Y3 " l “ OR33 * ,—YS-N
' R32 R32 3 _\>—C02I\/l32

@ (a3-5) | (@36)
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In the formulae above, M>' and M** each independently represents a hydrogen atom, a

metal atom belonging to alkali metal or alkaline earth metal or an ammonium, R* to R¥ each
independently represents a hydrogen atom or an alkyl group, Y? represents a single bond or a
divalent connecting group selected from the group consisting of —~CO-, -O-, -HN-, a divalent
aliphatic group, a divalent aromatic group and a combination of these groups, and * indicates a site
connecting to a main chain of the polymer compound.

) The lithographic printing plate precursor as described in (1) above, wherein the side chain
having a zwitter ion structure in the repeating unit (al) has a structure represented by formula (al-1)

or (al-2) shown below:

I1?11 ﬁ
- +
x —YI-NELT—A x —Y1—o—FI>—o—L12—E
] '
Ry O
(al—l) (81-2)

In formula (al-1), R!! and R"™ each independently represents a hydrogen atom, an alkyl
group, an alkenyl group, an alkynyl group, an aryl group or a heterocyclic group, or R" and R"
may be combined with each other to from a ring structure, L' represents a connecting group, A”
represents a structure having an anion, Y! represents a single bond or a divalent connecting group
selected from the group consisting of —CO-, -O-, -HN-, a divalent aliphatic group, a divalent
aromatic group and a combination of these groups, and * indicates a site connecting to a main chain
of the polymer compound. In formula (al-2), L'? represents a connecting group, E* represents a
structure having a cation, Y' represents a single bond or a divalent connecting group selected from
the group consisting of CO-, -O-, -HN-, a divalent aliphatic group, a divalent aromatic group and a
combination of these groups, and * indicates a site connecting to a main chain of the polymer
compound.
3 The lithographic printing plate precursor as described in (1) or (2) above, wherein the side
chain having a polyoxyalkylene structure in the repeating unit (a2) has a structure represented by
formula (a2-1) shown below:

R21

|
* YQA{CHQ_—(CH)E;,—O +R22 (a2-1)
|

In formula (a2-1), R represents a hydrogen atom or an alkyl group, R* represents a

hydrogen atom, an alkyl group or an aryl group, a represents an integer from 1 to 5, | represents an
integer from 2 to 150, Y? represents a single bond or a divalent connecting group selected from the

group consisting of —CO-, -O-, -HN-, a divalent aliphatic group, a divalent aromatic group and a
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combination of these groups, and * indicates a site connecting to a main chain of the polymer

compound.
4 The lithographic printing plate precursor as described in (3) above, wherein | in formula
(a2-1) represents an integer from 31 to 150.
(5) The lithographic printing plate precursor as described in any one of (2) to (4) above,
wherein the side chain having a zwitter ion structure in the repeating unit (al) has a structure
represented by formula (al-1) and in formula (al-1) A” represents a sulfonate.
6) The lithographic printing plate precursor as described in any one of (1) to (5) above,
wherein the repeating unit (a3) has a side chain having the structure represented by formula (a3-1)
or (a3-2).
@) The lithographic printing plate precursor as described in any one of (1) to (6) above,
wherein the polymer compound (D) further contains (a4) a repeating unit having a side chain
having a radical polymerizable ethylenically unsaturated group.
® The lithographic printing plate precursor as described in any one of (1) to (7) above,
wherein the polymer compound (D) is contained in the undercoat layer.
)] A plate making method of a lithographic printing plate comprising exposing imagewise
the lithographic printing plate precursor as described in any one of (1) to (8) above and then
removing an unexposed area of the image-recording layer by supplying printing ink and dampening
water on a printing machine.
10) A plate making method of a lithographic printing plate comprising exposing imagewise
the lithographic printing plate precursor as described in any one of (1) to (8) above and then
removing an unexposed area of the image-recording layer by an automatic development processor
in the presence of a developer having pH from 2 to 11.

The functional mechanism of the invention is not quite clear but it is estimated as follows.

Specifically, by incorporating a copolymer containing (al) a repeating unit having a side
chain having a zwitter ion structure, (a2) a repeating unit having a side chain having a
polyoxyalkylene structure and (a3) a repeating unit having a side chain having a structure capable
of interacting with a surface of support into a layer adjacent to the support, permeability of
dampening water or developer in the unexposed area of the image-recording layer is improved and
further the surface of support having extremely high hydrophilicity can be obtained after the
development. As a.result, even after the passage of time where developing property and stain
resistance are apt to be degraded, the developing property and stain resistance are not degraded and
the excellent lithographic printing plate precursor can be obtained.
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Brief Description of Drawing
Fig. 1 is a view schematically showing a configuration of an automatic development

processor.

Description of Embodiments

In the specification, with respect to the description of a group in a compound represented
by a formula, when the group is not indicated whether substituted or unsubstituted, unless otherwise
indicated specifically, the group includes not only the unsubstituted group but also the substituted
group, if the group is able to have a substituent. For example, the description “R represents an ‘
alkyl group, an aryl group or a heterocyclic group” in a formula means that R represents an
unsubstituted alkyl group, a substituted alkyl group, an unsubstituted aryl group, a substituted aryl
group, an unsubstituted heterocyclic group or a substituted heterocyclic group.

The lithographic printing plate precursor according to the invention will be described in
detail below.

The lithographic printing plate precursor according to the invention comprises a support
and an image-recording layer containing (A) a polymerization initiator, (B) a sensitizing dye and
(C) a polymerizable compound, wherein the image-recording layer or an undercoat layer which is
optionally provided between the support and the image-recording layer contains (D) a polymer
compound (hereinafter, also referred to as a specific polymer compound) containing (al) a
repeating unit having a side chain having a zwitter ion structure, (a2) a repeating unit having a side
chain having a polyoxyalkylene structure and (a3) a repeating unit having a side chain having a
structure capable of interacting with a surface of the support. The specific polymer compound and
components of each of the layers are described in detail below. '
<(D) Specific polymer compound>
(al) Repeating unit having side chain having zwitter 1on structure

The specific polymer compound according to the invention contains a repeating unit
having a side chain having a zwitter ion structure in order to make the surface of support in the
non-image area highly hydrophilic. The side chain having a zwitter ion structure is preferably

represented by formula (al-1) or (al-2) shown below:

Yo i
- +
x —Y1-NTLT—A * —Y1—O—l|3—O—L12—E
L
Ri; on
(al-1) (al-2)
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In formula (al-1), R and R each independently represents a hydrogen atom, an alkyl

group, an alkenyl group, an alkynyl group, an aryl group or a heterocyclic group, or R' and R?
may be combined with each other to from a ring structure, L!" represents a connecting group, A
represents a structure having an anion, Y! represents a single bond or a divalent connecting group
selected from the group consisting of —CO-, -O-, -HN-, a divalent aliphatic group, a divalent
aromatic group and a combination of these groups, and * indicates a site connécting to a main chain
of the polymer compound.

The ring structure formed by combining R'' and R'? with each other may contain a hetero
atom, for example, an oxygen atom and is preferably a 5-membered to 10-membered ring, and
more preferably a 5-membered or 6-membered ring.

A number of carbon atoms of each of R'! and R'? including a number of carbon atoms of
a substituent which may be present described hereinafter is preferably from 1 to 30, more
preferably from 1 to 20, particularly preferably from 1 to 15, and most preferably from 1 to 8.

Examples of the alkyl group represented by each of R'! and R'? include a methyl group,
an ethyl group, a propyl group, an octyl group, an isopropy! group, a tert-butyl group, an isopentyl
group, a 2-ethylhexyl group, a 2-methylhexyl group and a cyclopentyl group.

Examples of the alkenyl group represented by each of R'! and R'? include a vinyl group,
an allyl group, a prenyl group, a geranyl group and an oleyl group.

Examples of the alkynyl group represented by each of R'' and R include an ethynyl
group, a propargy! group and a trimethylsilylethynyl group.

Examples of the aryl group represented by each of R'! and R'? include a phenyl group, a
1-naphtyl group and a 2-naphthyl group. Examples of the heterocyclic group include a furanyl
group, a thiopheny! group and a pyridinyl group.

These groups may have a substituent. Examples of the substituent include a halogen
atom (e.g., F, Cl, Br or I), a hydroxy group, a carboxyl group, an amino group, a cyano group, an
aryl group, an alkoxy group, an aryloxy group, an acyl group, an alkoxycarbonyl group, an
aryloxycarbonyl group, an acyloxy group, a monoalkylamino group, a dialkylamino group, a
monoarylamino group and a diarylamino group.

R'! and R" each particularly preferably represents a hydrogen atom, a methyl group or an
ethyl group in view of the effect and ready availability. A methyl group or an ethyl group is most
preferred.

The divalent connecting group represented by Y' includes a single bond or a divalent
connecting group selected from the group consisting of —-CO-, -O-, -NH-, a divalent aliphatic group,

a divalent aromatic group and a combination thereof.
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Specific examples of the combination of groups represented by Y! are set forth below.

In each of the specific examples shown below, the left side connects to the main chain.

L1: -CO-O-divalent aliphatic group-

L.2: -CO-O-divalent aromatic group-

L3: -CO-NH-divalent aliphatic group-

L4: -CO-NH-divalent aromatic group-

L5: -CO-divalent aliphatic group-

L6: -CO-divalent aromatic group-

L7: -CO-divalent aliphatic group-CO-O-divalent aliphatic group-

L8: -CO-divalent aliphatic group-O-CO-divalent aliphatic group-

L9: -CO-divalent aromatic group-CO-O-divalent aliphatic group-

L.10: -CO-divalent aromatic group-O-CO-divalent aliphatic group-

L11: -CO-divalent aliphatic group-CO-O-divalent aromatic group-

L.12: -CO-divalent aliphatic group-O-CO-divalent aromatic group-

L13: -CO-divalent aromatic group-CO-O-divalent aromatic group-

.14: -CO-divalent aromatic group-O-CO-divalent aromatic group-

1.15: -CO-O-divalent aromatic group-O-CO-NH-divalent aliphatic group—

L16: -CO-O-divalent aliphatic group-O-CO-NH-divalent aliphatic group-

The divalent aliphatic group includes an alkylene group, a substituted alkylene group, an
alkenylene group, a substituted alkenylene group, an alkinylene group, a substituted alkinylene
group and a polyalkyleneoxy group. Among them, an alkylene group, a substituted alkylene
group, an alkenylene group and a substituted alkenylene group are preferred, and an alkylene group
and a substituted alkylene group are more preferred.

Of the divalent aliphatic groups, a chain structure is preferable than a cyclic structure, and
further a straight-chain structure is more preferable than a chain structure having a branch. A
number of carbon atoms included in the divalent aliphatic group is preferably from 1 to 20, more
preferably from 1 to 15, still more preferably from 1 to 12, yet still more preferably from 1 to 10,
and most preferably from 1 to 8.

Examples of the substituent for the divalent aliphatic group include a.halogen atom (e.g., F,
Cl, Br or I), a hydroxy group, a carboxyl group, an amino group, a Cyano group, an aryl group, an
alkoxy group, an aryloxy group, an acyl group, an alkoxycarbonyl group, an aryloxycarbonyl group,
an acyloxy group, a monoalkylamino group, a dialkylamino group, a monoarylamino group and a
diarylamino group.

Examples of the substituent for the divalent aromatic group include an alkyl group in
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addition to the substituents described for the divalent aliphatic group above.

Y' is preferably a single bond, -CO-, a divalent aliphatic group, a divalent aromatic group
or any one of L1 to L4 described above. Further, from the standpoint of stain resistance, Y'is
preferably L1 or L3, and more preferably L3. Moreover, the divalent aliphatic group in L3 is
preferably a straight—chain alkylene group having from 2 to 4 carbon atoms, and in view of
synthesis, it is most preferably a straight—chain alkylene group having 3 carbon atoms.

L' represents a connecting group and is preferably a connecting group selected from
—CO-, -O-, -HN-, a divalent aliphatic group, a divalent aromatic group and a combination of these
groups, and preferably has 30 or less carbon atoms including a number of carbon atom of the
substituent which may be present described hereinafter. Specific examples thereof include an
alkylene group (having preferably from 1 to 20 carbon atoms, more preferably from 1 to 10 carbon
atoms) or an arylene group (having preferably from 5 to 15 carbon atoms, more preferably from 6
to 10 carbon atoms), for example, a phenylene group or a xylylene group. From the standpoint of
stain resistance, L'! is preferably a straight-chain alkylene group having from 3 to 5 carbon atoms,
more preferably a straight-chain alkylene group having 4 or 5 carbon atoms, and most preferably a
straight—chain atkylene group having 4 carbon atoms.

Specific examples of L' include connecting groups shown below.
—CHz‘_ -'CHQCHz_‘ ‘_CHononz‘_ __C H20H2CH20H2“

 CH,CH,CH,CH,CHy— - —CHuCH,CH,CH,CH,CHy—

The connecting group may have a substituent. Examples of the substituent include a
halogen atom (e.g., F, Cl, Br or I), a hydroxy group, a carboxyl group, an amino group, a cyano
group, an aryl group, an alkoxy group, an aryloxy group, an acyl group, an alkoxycarbonyl group,
an aryloxycarbonyl group, an acyloxy group, a monoalkylamino group, a dialkylamino group, a
monoarylamino group and a diarylamino group.

In formula (al-1), A™ preferably represents a carboxylate, a sulfonate, a phosphonate or a

phosphinate.
Specifically, anions shown below are exemplified.
o QP o9R" ¢
/“\O@ S \Oe P P-\O@ - P< O@

In the formulae above, R" has the same meaning as R'" or R'"2 described above.



WO 2012/127698 PCT/JP2011/063305

11
From the standpoint of stain resistance, A™ is most preferably a sulfonate. Further, in

formula (al-1), a combination where L' is a straight—chain alkylene group having 4 or 5 carbon
atoms and A’ is a sulfonate is preferred, and a combination where L' is a straight—chain alkylene
group having 4 carbon atoms and A is a sulfonate is most preferred,

A combination where Y' is L1 or L3, R'! and R'? each represents an ethyl group or a
methyl group, L' is a straight—chain alkylene group having 4 to 5 carbon atoms and A” is a
sulfonate is preferred.

Further, a combination where Y' is L3, R'! and R" each represents a methyl group, L' s
a straight—chain alkylene group having 4 carbon atoms and A’ is a sulfonate is more preferred. -

Specifically, structural formulae shown below are preferred.

x ® & o« @ H
O\/\N/\002 o\/\N/\’/\S_O?,@ * N\/\®/\/\ Q
hig N S0;
0 /N 0 /7 N\ VAN
. . 0
*_0.__~&® S0% @ © H Y °
\[r S~ TSN "\[ro\/\N/\/\/S03 *\[rN\/\/'EIE\/\/SOZi
/A \ )
0 0 < Ne
H \/ (
H an H N/ S
* N N * >
Y \/\/CBW\SOB \f‘rN\/\/%\/\/\SO:ﬂ@ \[rN\/\/N@\/\/’\/SO:"
0 o) 0
< A * H ' @ ]
\er\/\/\N/\/\/SOg \”, \//\/\N/\/\/\S03
0 /N o ' /N

In formula (al-2), L'? represents a connecting group and is preferably selected from the
group consisting of -CO-, -O-, -NH-, a divalent aliphatic group, a divalent aromatic group and a
combination thereof. Specific examples and preferred examples thereof are same as those
described for the connecting group represented by L' above.

Y! has the same meaning as Y! in formula (al-1) and preferred examples thereof are also
same as those described for Y'.

* indicates a site connecting to a main chain of the polymer compound.

E' represents a structure having a cation. E" preferably represents a structure having an
ammonium, a phosphonium, an iodonium or a sulfonium, more prefefably a structure having an
ammonium or a phosphonium, and particularly preferably a structure having an ammonium.
Examples of the structure having a cation include a trimethylammonio group, a triethylammonio
group, a tributylammonio group, a benzyldimethylammonio group, a diethylhexylammonio group,
a (2-hydroxyethyl)dimethylammonio group, a pyridinio group, an N-methylimidazolio group, an
N-acridinio group, a trimethylphosphonio group, a triethylphosphonio group and a
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triphenylphosphonio group.

A most preferred combination of L2 Y' and E" is a combination where L'? is an alkylene
group having from 2 to 4 carbon atoms, Y'is L1 or L3 and E' is a trimethylammonio group or a
triethylammonio group. ,

Specifically, structures shown below are exemplified.

© S e
0, o \ / 0, o E E 0 o \
* ' N. * ! N

*Yo\/\O’P\O/\/'@I}\

) o .
°. 0 @ o o \/ j\ .0, 0o FE E
» (@] /p\ N ~ fL \P: \N 1‘
o
In the invention, specifically, the repeating unit having a side chain having a zwitter ion

structure is preferably represented by formula (A1) shown below.

|-R10"| R'\O?)
o

[ el |
(A1)
In formula (A1), R™ to R'® each independently represents a hydrogen atom, an alkyl

group having from 1 to 6 carbon atoms or a halogen atom. G represents a side chain having a
zwitter ion structure and is preferably a structure represented by formula (al-1) or (al-2) described
above. Preferred examples and combinations with respect to formulae (al-1) and (al-2) are same
as those described above.

In formula (A1), a particularly preferable side chain for G is a structure represented by
formula (al-1).

The content of the repeating unit (al) having a side chain having a zwitter ion structure in
the specific polymer compound according to the invention is, from the standpoint of stain resistance,
preferably in a range from 5.0 to 95% by weight, more preferably in a range from 5 to 80% by
weight, still more preferably in a range from 10.0 to 60% by weight, and further considering
printing durability, yet still more preferably in a range from 20.0 to 60% by weight, most preferably
in a range from 15 to 45% by weight, based on the total repeating unit of the specific polymer

compound.
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(a2) Repeating unit having side chain having polyoxyalkylene structure

The specific polymer compound according to the invention contains (a2) a repeating unit
having a side chain having a polyoxyalkylene structure. The side chain having a polyoxyalkylene

structure is preferably represented by formula (a2-1) shown below.
21

1
*=Y2—LCH,—(CH),—0|-R”
|

(a2-1)

In formula (a2-1), R* represents a hydrogen atom or an alkyl group, R* represents a
hydrogen atom, an alkyl group or an aryl group, a represents an integer from 1 to 5, I represents an
integer from 2 to 150, Y? represents a single bond or a divalent connecting group selected from the
group consisting of ~CO-, -O-, -HN-, a divalent aliphatic group, a divalent aromatic group and a
combination of these groups, and * indicates a site connecting to a main chain of the polymer
compound.

In formula (a2-1), examples of the alkyl group represented by R* or R include a methyl
group, an ethyl group, a propyl group, an octyl group, an isopropyl group, a tert-butyl group, an
isopentyl group, a 2-ethylhexyl group, a 2-methylhexyl group and a cyclopentyl group. Examples
of the aryl group include a phenyl group, a 1-naphtyl group and a 2-naphthyl group.

R?! is most preferably a hydrogen atom. R? is preferably a hydrogen atom ora methyl
group, and more preferably a methyl group. a represents an integer from 1 to 5, and is preferably
1 or 2, and most preferably 1, from the standpoint of stain resistance.

1 represents an integer from 2 to 150, and is preferably from 23 to 150, more preferably
from 31 to 150, still more preferably from 50 to 150, and most preferably from 51 to 100, from the
standpoint of stain resistance.

Y? represents a single bond 6r a divalent connecting group selected from the group
consisting of —CO-, -O-, -HN-, a divalent aliphatic group, a divalent aromatic group and a
combination of these groups. The divalent aliphatic group and divalent aromatic group are same
as those described for Y' above. Y? is most preferably a connecting group represented by L17
shown below.

L17: -CO-O-

"In L17, the left side connects to the main chain.

A most preferred combination of Y2, R?' and R* is a combination where Y?isL17,R* is

a hydrogen atom and R* is a methyl group.

The polyoxyalkylene structure includes specific examples shown below.
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In the invention, specifically, the repeating unit having a side chain having a
polyoxyalkylene structure is preferably represented by formula (A2) shown below.
R201 R203
-
l R202 .IJ J (A2)
In formula (A2), R**' to R?® each independently represents a hydrogen atom, an alkyl

group having from 1 to 6 carbon atoms or a halogen atom: J represents a side chain having a
polyoxyalkylene structure represented by formula (a2-1) described above, and preferred
embodiments are also same as those described for formula (a2-1).

The content of the repeating unit (a2) having a side chain having a polyoxyalkylene
structure in the specific polymer compound according to the invention is preferably in a range from
5 to 95% by weight, more preferably in a range from 20 to 80% by weight, most preferably in a
range from 20 to 49% by weight, based on the total repeating unit of the specific polymer

compound, from the standpoint of on-press development property and stain resistance.
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(a3) Repeating unit having side chain having structure capable of interacting with surface of

support

The specific polymer compound according to the invention contains a repeating unit (a3)
having a side chain having any structure capable of interacting with a surface of support represented
by formulae (a3-1), (a3-2), (a3-3), (a3-4), (a3-5) and (a3-6) shown below, in order to enhance
adhesion property to the support.

o 0O v om?®’
|l 1] /
* —Y?-p—OM*? » —Y-0—P—OM®  « —Y*-B
C|)M31 6M32 OM32
(a3-1) (a3-2) | (a3-3)
o RO o R¥O /_COQMM
3 33 3 33 —Y3_ '
. —y _lL_'_H_R . —y JJ_*_JJ_OR . —YO-N
R | RS2 - N—CO,M*2
(a3-4) (a3-5) (a3-6)

In the formulae (a3-1), (a3-2), (a3-3), (a3-4), (a3-5) and (a3-6), M>' and M** each
independently represents a hydrogen atom, a metal atom belonging to alkali metal or alkaline earth
metal or an ammonium, R* to R* each independently represents a hydrogen atom or an alkyl
group, Y° represents a single bond or a divalent connecting group selected from the group
consisting of —CO-, -O-, -HN-, a divalent aliphatic group, a divalent aromatic group and a
combination of these groups, and * indicates a site connecting to a main chain of the polymer
compound.

Examples of the alkyl group represented by any one of R*! to R* include a methyl group,
an ethyl group, a propyl group, an octyl group, an isopropyl group, a tert-butyl group, an isopentyl
group, a 2-ethylhexyl group, a 2-methythexyl group and a cyclopentyl group.

Y? has the same meaning as Y? in formula (a2-1). Y° is preferably a single bond, a
divalent aromatic group or any one of L1, L2, L3 and L4 described above, and most preferably a
single bond, L1 or L2. , ' '

From the standpoint of stain resistance and printing durability, the structure capable of
interacting with the surface of support is preferably the structure represented by formula (a3-1),
(a3-2) or (a3-6), more preferably the structure represented by formula (a3-1) or (a3-2), and most
preferably the structure represented by formula (a3-2). In formula (a3-1) or (a3-2), both M and
M ére preferably hydrogen atoms.
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Specifically, structures shown below are exemplified.
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The repeating unit (a3) having a side chain having at least one structure capable of

interacting with the surface of support is preferably a repeating unit represented by formula (A3)

shown below.

R301 R303
LT
L Lo & ]

R Q (A3)

In formula (A3), R*®' to R*® each independently represents a hydrogen atom, an alkyl
group having from 1 to 6 carbon atoms or a halogen atom, and Q represents the structure capable of
interacting with the surface of support selected from the structures represented by formulae (a3-1)
to (a3-6) described above. The preferred embodiments are also same as those described in
formula (a3-1) to (a3-6) above. .

The content of the repeating unit (a3) having a side chain having at least one functional
group capable of interacting with the surface of support in the specific polymer compound
according to the invention is preferably in a range from 2 to 95% by weight, more preferably in a
range from 3 to 50% by weight, most preferably in a range from 5 to 25% by weight, based on the
total repeating unit of the specific polymer compound, from the standpoint of stain resistance and
printing durability.

(a4) Repeating unit having side chain having radical polymerizable reactive group
The specific polymer compound according to the invention preferably contains (a4) a

repeating unit having a side chain having a radical polymerizable reactive group from the
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standpoint of printing durability. The radical polymerizable reactive group preferably includes an

addition polymerizable unsaturated bond group (for example, a (meth)acryloyl group, a
(meth)acrylamido group, an allyl group, a vinyl group, a vinyloxy group or an alkynyl group), and
a functional group capable of conducting chain transfer (for example, a mercapto group). From
the standpoint of printing durability, the addition polymerizable unsaturated bond group is preferred,
and a group containing a (meth)acryl group is most preferred. The term “(meth)acryl group” as
used herein means an acryl group and a methacryl group.

The radical polymerizable reactive group can be introduced by (a) a urethanization
reaction using a hydroxy group of the polymer side chain and an isocyanate having the radical
polymerizable reactive group, (b) an esterification reaction using a hydroxy group of the polymer
side chain and a carboxylic acid, carboxylic halide, sulfonic halide or carboxylic anhydride having
the radical polymerizable reactive group, (c) a reaction using a carboxyl group or salt thereof of the
polymer side chain and an isocyanate having the radical polymerizable reactive group, (d) an
esterification reaction using a halogenated carbonyl group, carboxyl group or salt thereof of the
polymer side chain and an alcohol having the radical polymerizable reactive group, (e) an
amidation reaction using a halogenated carbonyl group, carboxyl group or salt thereof of the
polymer side chain and an amine having the radical polymerizable reactive group, (f) an amidation
reaction using an amino group of the polymer side chain and a carboxylic acid, carboxylic halide,
sulfonic halide or carboxylic anhydride having the radical polymerizable reactive group, (g) a ring
opening reaction between an epoxy group of the polymer side chain and various nucleophilic
compounds having the radical polymerizable reactive group, or (h) an etherification reaction
between a haloalkyl group of the polymer side chain and an alcohol having the radical
polymerizable reactive group.

The side chain having a radical polymerizable reactive group preferably includes a

structure represented by formula (a4-1) shown below.
R 42

—Yr=
R4 R*3 (a4-1)
In formula (a4-1), R* to R® each independently represents a hydrogen atom, an alkyl
group or an aryl group. Examples of the alkyl group include a methyl group, an ethyl group, a
propyl group, an octyl group, an isopropyl group, a tert-butyl group, an isopentyl group, a
2-ethylhexyl group, a 2-methylhexyl group and a cyclopentyl group. Examples of the aryl group
include a phenyl group, a 1-naphtyl group and a 2-naphthyl group. R* to R® each independently

represents preferably a hydrogen atom or a methyl group.
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In formula (a4-1), Y* represents a single bond or a divalent connecting group selected

from the group consisting of ~CO-, -O-, -NH-, a divalent aliphatic group, a divalent aromatic group

and a combination thereof. Specific examples of the combination of groups represented by Y are

set forth below. In each of the specific examples shown below, the left side connects to the main

chain and the right side connects to the ethylenically unsaturated bond.

L18:
L19:
L20:
L.23:
L24:
L25:
L26:
L27:
L28:
L29:
L30:
L31:
L32:
L33:
L34:
L35:
L36:
L37:

-CO-NH-divalent aliphatic group-O-CO-NH-divalent aliphatic group-O-CO-
-CO-NH-divalent aliphatic group-O-CO-

-CO-divalent aliphatic group-O-CO-

-CO-0O-divalent aliphatic group-O-CO-

-divalent aliphatic group-O-CO-

-CO-NH-divalent aromatic group-O-CO-

-CO-divalent aromatic group-O-CO-

-divalent aromatic group-O-CO-

-CO-O-divalent aliphatic group-CO-O-divalent aliphatic group-O-CO-
~CO-O-divalent aliphatic group-O-CO-divalent aliphatic group-O-CO-
-CO-O-divalent aromatic group-CO-O-divalent aliphatic group-O-CO-
-CO-O-divalent aromatic group-O-CO-divalent aliphatic group-O-CO-
-CO-O-divalent aliphatic group-CO-O-divalent aromatic group-O-CO-
-CO-O-divalent aliphatic group-O-CO-divalent aromatic group-O-CO-
-CO-O-divalent aromatic group-CO-O-divalent aromatic group-O-CO-
-CO-O-divalent aromatic group-O-CO-divalent aromatic group-O-CO-
-CO-O-divalent aromatic group-O-CO-NH-divalent aliphatic group-O-CO-
-CO-O-divalent aliphatic group-O-CO-NH-divalent aliphatic group-O-CO-

The divalent aliphatic group and divalent aromatic group have the same meanings as
described above.
Y* is preferably 118, 123 or L37.

The structure represented by formula (a4-1) specifically includes structures shown below.
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The repeating unit (a4) having a side chain having at least one radical polymerizable

reactive group is preferably a repeating unit represented by formula (A4) shown below.

| R*2 T J (A4

In formula (A4), R¥ o R*® each independently represents a hydrogen atom, an alkyl
group having from 1 to 6 carbon atoms or a halogen atom, and T represents a structure of a side
chain having a radical polymerizable reactive group.

In the specific polymer compound, the repeating unit (a4) having a side chain having a
radical polymerizable reactive group is contained preferably from 1 to 50% by weight, more
preferably from 1 to 30% by weight, most preferably from 1 to 20% by weight, per unit mass of the
specific polymer compound.

Although the specific polymer compound according to the invention is able to be
synthesized by any hitherto known method, a radical polymerization method is preferably used for
the synthesis thereof. Ordinary radical polymerization methods are described, for example, in
Shin Kobunshi Jikkengaku 3. (New Polymer Experimentation 3, edited by The Society of Polymer
Science, Japan, published on March 28, 1996 (Kyoritsu Shuppan Co., Ltd.), Kobunshi no Gosei to

Hanno 1, (Synthesis and Reaction of Polymer 1), edited by The Society of Polymer Science, Japan,
published in May, 1992 (Kyoritsu Shuppan Co., Ltd.), Shin Jikken Kagaku Koza 19. Kobunshi
Kagaku (I), (New Experimental Chemistry Course 19, Polymer Chemistry (I)), edited by The
Chemical Society of Japan, published on November 20, 1980 (Maruzen Co., Ltd.) and Busshitsu

Kogaku Koza, Kobunshi Gosei Kagaku, (Material Engineering Course, Polymer Synthesis
Chemistry), published in September, 1995 (Tokyo Denki University Press) and these methods can




WO 2012/127698 PCT/JP2011/063305

20
be applied.

Further, the specific polymer compound (D) may be a copolymer containing other
repeating unit in addition to the repeating units described above. A monomer capable of using for
copolymerization of the specific polymer compound includes a monomer seleéted, for example,
from an acrylic acid ester, a methacrylic acid ester, an N,N-disubstituted acrylamide, an
N,N-disubstituted methacrylamide, a styrene, an acrylonitrile and a methacrylonitrile.

Specifically, an acrylic acid ester, for example, an alkyl acrylate (preferably having from 1
to 20 carbon atoms in the alkyl group thereof) (e.g., methyl acrylate, ethyl acrylate, propyl acrylate,
butyl acrylate, amyl acrylate, ethylhexyl acrylate, octyl acrylate, tert-octyl acrylate, chloroethyl
acrylate, 2,2-dimethylhydroxypropyl acrylate, 5-hydroxypentyl acrylate, trimetylolpropane
monoacrylate, pentaerythritol monoacrylate, glycidyl acrylate, benzyl acrylate, methoxybenzyl
acrylate, furfuryl acrylate or tetrahydrofurfuryl acrylate) or an aryl acrylate (e.g., phenyl acrylate), a
methacrylic acid ester, for example, an alkyl methacrylate (preferably having from 1 to 20 carbon
atoms in the alkyl group thereof) (e.g., methyl methacrylate, ethyl methacrylate, propyl
methacrylate, isopropyl methacrylate, amyl methacrylate, hexyl methacrylate, cyclohexyl
‘methacrylate, benzyl methacrylate, chlorobenzyl methacrylate, octyl methacrylate, 4-hydroxybutyl
methacrylate, 5-hydroxypentyl methacrylate, 2,2-dimethyl-3-hydroxypropyl —methacrylate,
trimetylolpropane monomethacrylate, pentaerythritol monomethacrylate, glycidyl methacrylate,
furfuryl methacrylate or tetrahydrofurfuryl methacrylate) or an aryl methacrylate (e.g., phenyl
methacrylate, cresyl methacrylate or naphthyl methacrylate), a styrene, for example, styrene, an
alkylstyrene (e.g., methylstyrene, dimethylstyrene, trimethylstyrene, ethylstyrene, diethylstyrene,
isopropylstyrene, butylstyrene, hexylstyrene, cyclohexylstyrene, decylstyrene, benzylstyrene,
chloromethylstyrene, trifluoromethylstyrene, ethoxymethylstyrene or acetoxymethylstyrene), an
alkoxystyrene (e.g., methoxystyrene, 4-methoxy-3-methylstyrene or dimethoxystyrene) or a
halogen-containing styrene (e.g., chlorostyrene, dichlorostyrene, trichlorostyrene, tetrachlorostyrene,
pentachlorostyrene, bromostyrene, dibromostyrene, iodostyrene, fluorostyrene, trifluorostyrene,
2-bromo-4-trifluoromethylstyrene or 4-fluoro-3-trifluoromethylstyrene), acrylonitrile,
methacrylonitrile, methacrylic acid, acrylic acid, 2-acrylamido-2-methylpropanesulfonic acid or its
salt are exemplified.

In the specific polymer compound (D), from the standpoint of on-press development
property after the passage of time and stain resistance, a combination containing from 10 to 60% by
weight of the repeating unit (al) and from 10 to 60% by weight of the repeating unit (a2) is
preferred, a combination containing from 20 to 60% by weight of the repeating unit (al) and from

10 to 50% by weight of the repeating unit (a2) is more preferred, and a combination containing
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from 15 to 45% by weight of the repeating unit (al) and from 20 to 50% by weight of the repeating

unit (a2) is most preferred.

A weight average molecular weight (Mw) of the specific polymer compound according to
the invention can be appropriately set according to performance design of the lithographic printing
plate precursor. From the standpoint of printing durability and stain resistance, the weight average
molecular weight is preferably from 2,000 to 1,000,000, more preferably from 2,000 to 500,000, |
and most preferably from 10,000 to 500,000. |

Specific examples of the specific polymer compound are set forth below together with the
weight average molecular weight thereof, but the invention should not be construed as being
limited thereto. The composition ratio of the polymer structure is indicated by a weight

percentage.
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The specific polymer compound according to the invention is used by incorporating into
an image-recording layer or an undercoat layer provided between a support and an image-recording
layer. In case of incorporating into the image-recording layer, the content thereof is preferably
from 0.1 to 20% by weight, more preferably from 0.2 to 10% by weight, most preferably from 0.5
to 5% by weight, based on the total weight of the image-recording layer. In case of incorporating
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into the undercoat layer, the content thereof is preferably from 10 to 100% by weight, more

preferably from 20 to 100% by weight, most preferably from 50 to 100% by weight, based on the
total weight of the undercoat layer.

In the range of content described above, the effects of the specific polymer compound
according to the invention on the developing property, printing durability, stain resistance and time
lapse stability can be achieved.

(Image-recording layer)

The image-recording layer for use in the invention contains (A) a polymerization initiator,
(B) a sensitizing dye and (C) a polymerizable compound. |
<(A) Polymerization initiator>

| As the polymerization initiator for the invention, a radical polymerization initiator is
preferably used. As the radical polymerization initiator, radical polymerization initiators known to
those skilled in the art can be used without limitation. ~Specifically, for example, a trihalomethyl
compound, a carbonyl compound, an organic peroxide, an azo compound, an azide compound, a
metallocene compound, a hexaarylbiimidazole compound, an organic boron compound, a disulfone
compound, an oxime ester compound, an onium salt and a iron arene complex are exemplified.
Among them, at least one compound selected from the group consisting of the hexaarylbiimidazole
compound, onium salt, trihalomethyl compound and metallocene compound is preferred, and the
hexaarylbiimidazole compound is particularly preferred. The radical polymerization initiators
may be appropriately used in combination of two or more thereof.

The hexaarylbiimidazole compound includes, for example, lophine dimers described in
JP-B-45-37377 (the term “JP-B” as used herein means an “examined Japanese patent publication”)
and JP-B-44-86516, specifically, 2,2’-bis(o-chlorophenyl)-4,4’,5,5’-tetraphenylbiimidazole,
2,2’-bis(o-bromophenyl)-4,4°,5,5’-tetraphenylbiimidazole,
2,2’-bis(o,p-dichlorophenyl)-4,4°,5,5’-tetraphenylbiimidazole,
2,2’-bis(o-chlorophenyl)-4,4°,5,5 -tetra(m-methoxyphenyl)biimidazole,
2,2’-bis(0,0’-dichlorophenyl)-4,4°,5,5’-tetraphenylbiimidazole,
2,2’-bis(o-nitrophenyl)-4,4’,5,5 -tetraphenylbiimidazole,
2,2’-bis(o-methylphenyl)-4,4°,5,5’-tetraphenylbiimidazole and
2,2’-bis(o-trifluoromethylphenyl)-4,4°,5,5’-tetraphenylbiimidazole.

The hexaarylbiimidazole compound is particularly preferably used together with a
sensitizing dye having an absorption maximum in a wavelength range from 350 to 450 nm
described hereinafter.

The onium salt preferably used in the invention includes a sulfonium salt, an iodonium
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salt and a diazonium salt. Particularly, a diaryliodonium salt and a triarylsulfonium salt are

preferably used. The onium salt is particularly preferably used together with an infrared absorbing
agent having an absorption maximum in a wavelength range from 750 to 1,400 nm.

As other radical polymerization initiators, polymerization initiators described in Paragraph
Nos. [0071] to [0129] of JP-A-2007-206217 are preferably used.

The polymerization initiators are preferably used individually or in combination of two or
more thereof according to the invention.

The amount.of the polymerization initiator used in the image-recording layer according to
the invention is preferably from 0.01 to 20% by weight, more preferably from 0.1 to 15% by
weight, still more preferably from 1.0 to 10% by weight, based on the weight of the total solid
content of the image-recording layer.
<(B) Sensitizing dye>

The image-recording layer contains a sensitizing dye. The sensitizing dye can be used
without particular limitation as far as it absorbs light at the image exposure to form the
excited state and provides energy to the polymerization initiator described above with
electron transfer, energy transfer or heat generation thereby improving the polymerization
initiation function. Particularly, a sensitizing dye having an absorption maximum in a
wavelength range from 350 to 450 nm or from 750 to 1,400 nm is preferably used.

Examples of the sensitizing dye having an absorption maximum in a wavelength range
from 350 to 450 nm include merocyanine dyes, benzopyranes, coumarins, aromatic ketones and
anthracenes.

Of the sensitizing dyes having an absorption maximum in a wavelength range from 350 to

450 nm, a dye represented by formula (I) shown below is more preferable in view of high

sensitivity.
< R
o2
A /'L | (1)
X

In formula (I), A represents an aromatic cyclic group which may have a substituent or a
heterocyclic group which may have a substituent, X represents an oxygen atom, a sulfur atom or
=N(R3), and R;, R, and R; each independently represents a monovalent non-metallic atomic group,
or A and R; or R; and R; may be combined with each other to form an aliphatic or aromatic ring.

The formula (I) will be described in more detail below. R;, R, and R; each

independently represents a monovalent non-metallic atomic group, preferably a substituted or
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unsubstituted alkyl group, a substituted or unsubstituted alkenyl group, a substituted or

unsubstituted aryl group, a substituted or unsubstituted aromatic heterocyclic residue, a substituted
or unsubstituted alkoxy group, a substituted or unsubstituted alkylthio group, a hydroxy group or a
halogen atom.

Now, A in formula (I) is described below. A represents an aromatic cyclic group which
may have a substituent or a heterocyclic group which may have a substituent. The aromatic cyclic
group which may have a substituent and heterocyclic group which may have a substituent are same
as the substituted or unsubstituted aryl group and substituted or unsubstituted aromatic heterocyclic
residue described for any one of R), R, and R; in formula (I), respectively.

Specific examples of the sensitizing dye include compounds described in Paragraph Nos.
[0047] to [0053] of JP-A-2007-58170.

Further, sensitizing dyes represented by formulae (II) or (II) shown below can also be

used.

In formula (II), R' to R each independently represents a hydrogen atom, an alkyl group,
an alkoxy group, a cyano group or a halogen atom, provided that at least one of R! to R' represents
an alkoxy group having 2 or more carbon atoms.

In formula (1), R" to R*? each independently represents a hydrogen atom, an alkyl group,
an alkoxy group, a cyano group or a halogen atom, provided that at least one of RY to R*
represents an alkoxy group having 2 or more carbon atoms.

As specific examples of these sensitizing dyes, compounds described in EP-A-1349006
and WO 2005/029187 are preferably used.

Further, sensitizing dyes described in JP-A-2007-171406, JP-A-2007-206216,
JP-A-2007-206217,  JP-A-2007-225701,  JP-A-2007-225702,  JP-A-2007-316582  and
JP-A-2007-328243 are also preferably used.
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Next, the sensitizing dye having an absorption maximum in a wavelength range from 750

to 1,400 (hereinafier, also referred to as an “infrared absorbing agent”) preferably used in the
invention is described in detail below. The infrared absorbing agent used is preferably a dye or
pigment.

As the dye, commercially available dyes and known dyes described in literatures, for

example, Senryo Binran (Dye Handbook) compiled by The Society of Synthetic Organic
Chemistry, Japan (1970) can be used. Specifically, the dyes includes azo dyes, metal complex azo
dyes, pyrazolone azo dyes, naphthoquinone dyes, anthraquinone dyes, phthalocyanine dyes,
carbonium dyes, quinoneimine dyes, methine dyes, cyanine dyes, squarylium dyes, pyrylium salts
and metal thiolate complexes.

Of the dyes, cyanine dyes, squarylium dyes, pyrylium dyes, nickel thiolate complexes and
indolenine cyanine dyes are particularly preferred. The cyanine dyes and indolenine cyanine dyes

are more preferred.  As particularly preferable examples of the dye, a cyanine dye represented by

formula (a) shown below is exemplified.

In formula (a), X' represents a hydrogen atom, a halogen atom, -Nth, X2-L! or a group
shown below. X” represents an oxygen atom, a nitrogen atom or a sulfur atom, L' represents a
hydrocarbon group having from 1 to 12 carbon atoms, an aromatic cyclic group containing a hetero
atom (a nitrogen atom, a sulfur atom, an oxygen atom, a halogen atom or a selenium atom) or a
hydrocarbon group having from 1 to 12 carbon atoms and containing a hetero atom. Xa’ has the
same meaning as Za~ defined hereinafter. R? represents a hydrogen atom or a substituent selected

from an alkyl group, an aryl group, a substituted or unsubstituted amino group and a halogen atom.

Xa~

R! and R? each independently represents a hydrocarbon group having from 1 to 12 carbon
atoms. In view of the preservation stability of a coating solution for image-recording layer, it is
preferred that R' and R* each represents a hydrocarbon group having two or more carbon atoms.

It is also preferred that R' and R? are combined with each other to form a ring, and in case of
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forming the ring, to form a 5-membered ring or 6-membered ring is particularly preferred.

Ar' and Arz, which may be the same or different, each represents an aromatic
hydrocarbon group which may have a substituent. Preferable examples of the aromatic
hydrocarbon group include a benzene ring group and a naphthalene ring group. Preferable
examples of the substituent include a hydrocarbon group having 12 or less carbon atoms, a halogen
* atom and an alkoxy group having 12 or less carbon atoms. Y! and Y?, which may be the same or
different, each represents a sulfur atom or a dialkylmethylene group having 12 or less carbon atoms.
R® and R*, which may be the same or different, each represents a hydrocarbon group having 20 or
less carbon atoms, which may have a substituent. Preferable examples of the substituent include
an alkoxy group having 12 or less carbon atoms, a carboxyl group and a sulfo group. R’, R R’
and R®, which may be the same or different, each represents a hydrogen atom or a hydrocarbon
group having 12 or less carbon atoms. In view of the availability of raw materials, a hydrogen
atom is preferred. Za represents a counter anion. However, Za™ is not necessary when the
cyanine dye represented by formula (a) has an anionic substituent in the structure thereof and
neutralization of charge is not needed. Preferable examples of the counter ion for Za include a
halide ion, a perchlorate ion, a tetrafluoroborate ion, a hexafluorophosphate ion and a sulfonate ion,
and particularly preferable examples thereof include a perchlorate ion, a hexafluorophosphate ion
and an arylsulfonate ion in view of the preservation stability of a coating solution for
image-recording layer.

Specific examples of the cyanine dye represented by formula (a), which can be preferably
used in the invention, include those described in Paragraph Nos. [0017] to [0019] of
JP-A-2001-133969.

Further, other particularly preferable examples include specific indolenine cyanine dyes
described in JP-A-2002-278057.

Examples of the pigment for use in the invention include commercially available

pigments and pigments described in Colour Index (C.L), Saishin Ganryo Binran (Handbook of the

Newest Pigments) compiled by Pigment Technology Society of Japan (1977), Saishin Ganryo
Ovyou Gijutsu (Newest Application on Technologies for Pigments), CMC Publishing Co., Ltd.
(1986) and Insatsu Ink Gijutsu (Printing Ink Technology), CMC Publishing Co., Ltd. (1984).

The amount of the sensitizing dye added is preferably from 0.05 to 30 parts by weight,
more preferably from 0.1 to 20 parts by weight, most preferably from 0.2 to 10 parts by weight, per
100 parts by weight of the total solid content of the image-recording layer.
<(C) Polymerizable compound>

The polymerizable compound for use in the image-recording layer according to the
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invention is an addition-polymerizable compound having at least one ethylenically unsaturated

double bond and it is selected from compounds having at least one, preferably two or more,
terminal ethylenically unsaturated double bonds. The polymerizable compound has a chemical
form, for example, a monomer, a prepolymer, specifically, a dimer, a trimer or an oligomer, or a
mixture thereof. ‘Examples of the monomer include unsaturated carboxylic acids (for example,
acrylic acid, methacrylic acid, itaconic acid, crotonic acid, isocrotonic acid or maleic acid) and
esters or amides thereof. Preferably, esters of an unsaturated carboxylic acid with a polyhydric
alcohol compound and amides of an unsaturated carboxylic acid with a polyvalent amine
compound are used.  An addition reaction product of an unsaturated carboxylic acid ester or amide
having a nucleophilic substituent, for example, a hydroxy group, an amino group or a mercapto
group, with a monofunctional or polyfunctional isocyanate or epoxy compound, or a dehydration
condensation reaction product of the unsaturated carboxylic acid ester or amide with a
monofunctional or polyfunctional carboxylic acid is also preferably used. Moreover, an addition
reaction product of an unsaturated carboxylic acid ester or amide having an electrophilic substituent,
for example, an isocyanate group or an epoxy group with a monofunctional or polyfunctional
alcohol, amine or thiol, or a substitution reaction product of an unsaturated carboxylic acid ester or
amide having a releasable substituent, for example, a halogen atom or a tosyloxy group with a
monofunctional or polyfunctional alcohol, amine or thiol is also preferably used. In addition,
compounds in which the unsaturated carboxylic acid described above is replaced by an unsaturated
phosphonic acid, styrene, vinyl ether or the like can also be used. These compounds are described
in references including JP-T-2006-508380, JP-A-2002-287344,  JP-A-2008-256850,
JP-A-2001-342222, JP-A-9-179296, JP-A-9-179297, JP-A-9-179298, JP-A-2004-294935,
JP-A-2006-243493,  JP-A-2002-275129,  JP-A-2003-64130,  JP-A-2003-280187  and
JP-A-10-333321.

Specific examples of the monomer, which is an ester of a polyhydric alcohol compound
with an unsaturated carboxylic acid, include, as an acrylic acid ester, for example, ethylene glycol
diacrylate, 1,3-butanediol diacrylate, tetramethylene glycol diacrylate, propylene glycol diacrylate,
trimethylolpropane triacrylate, hexanediol diacrylate, tetraethylene glycol diacrylate, pentaerythritol
tetraacrylate, sorbitol triacrylate, isocyanuric acid ethylene oxide (EO) modified triacrylate and
polyester acrylate oligomer. As a methacrylic acid ester, for example, tetramethylene glycol
dimethacrylate, neopentyl glycol dimethacrylate, trimethylolpropane trimethacrylate, ethylene
glycol dimethacrylate, pentaerythritol trimethacrylate,
bis[p-(3-methacryloxy-2-hydroxypropoxy)phenyl|dimethylmethane and
bis[p-(methacryloxyethoxy)phenyl]dimethylmethane are exemplified. Specific examples of the
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monomer, which is an amide of a polyvalent amine compound with an unsaturated carboxylic acid,

include methylene bisacrylamide, methylene bismethacrylamide, 1,6-hexamethylene bisacrylamide,
1,6-hexamethylene bismethacrylamide, diethylenetriamine trisacrylamide, xylylene bisacrylamide
and xylylene bismethacrylamide.

Urethane type addition-polymerizable compounds produced using an addition reaction
betweeh an isocyanate and a hydroxy group are also preferably used and specific examples thereof
include vinylurethane compounds having two or more polymerizable vinyl groups per molecule
obtained by adding a vinyl monomer containing a hydroxy group represented by formula (b) shown
below to a polyisocyanate compound having two or more isocyanate groups per molecule,
described in JP-B-48-41708.

CH2=C(R4)COOCH2CH(R5)OH (b)
wherein Ry and Rs each independently represents H or CHs.

Also, urethane acrylates as described in JP-A-51-37193, JP-B-2-32293, JP-B-2-16765,
JP-A-2003-344997 and JP-A-2006-65210, urethane compounds having an ethylene oxide skeleton
described in JP-B-58-49860, JP-B-56-17654, JP-B-62-39417, JP-B-62-39418, JP-A-2000-250211
and TP-A-2007-94138, and urethane compounds having a hydrophilic group described in U.S.
Patent 7,153,632, JP-T-8-505958, JP-A-2007-293221 and JP-A-2007-293223 are preferably used.

Of the compounds described above, an isocyanuric acid ethyleneoxide-modified acrylate,
for example, tris(acryloyloxyethyl) isocyanurate or bis(acryloyloxyethyl) hydroxyethyl
isocyanurate is particularly preferred from the standpoint of excellent balance between
hydrophilicity relating to the on-press development property and polymerization ability relating to
the printing durability.

Details of the method of using the polymerizable compound, for example, selection of the
structure, individual or combination use or an amount added, can be appropriately determined in
accordance with the characteristic design of the final lithographic printing plate precursor. The
polymerizable compouhd is used preferably in a range from 5 to 75% by weight, more preferably
in a range from 10 to 70% by weight, particularly preferably in a range from 15 to 60% by weight,
based on the total solid content of the image-recording layer.
<(E) Other components>

The image-recording layer according to the invention may further contain other
components, if desired.

(1) Polymer binder
In the image-recording layer according to the invention, a polymer binder can be used for

the purpose of improving film strength of the image-recording layer. The polymer binder which



WO 2012/127698 PCT/JP2011/063305

35
can be used in the invention can be selected from those heretofore known without restriction, and a

polymer having a ﬁlm-forining property is preferred. Among them, an acrylic resin, a polyvinyl
acetal resin and a polyurethane resin are preferred.

As the polymer binder preferable for the invention, a polymer having a crosslinkable
functional group for improving film strength of the image area in its main chain or side chain,
preferably in its side chain, as described in JP-A-2008-195018 is exemplified. Due to the
crosslinkable functional group, crosslinkage is formed between the polymer molecules to facilitate
curing.

As the crosslinkable functional group, an ethylenically unsaturated group, for example, a
(meth)acryl group, a vinyl group, an allyl group or a styryl group or an epoxy group is preferred.
The crosslinkable functional group can be introduced into the polymer by a polymer reaction or
copolymerization. For instance, a reaction between an acrylic polymer or polyurethane having a
carboxyl group in its side chain and glycidyl methacrylate or a reaction between a polymer having
an epoxy group and a carboxylic acid containing an ethylenically unsaturated group, for example,
methacrylic acid can be utilized.

The content of the crosslinkable group in the polymer binder is preferably from 0.1 to 10.0
mmol, more preferably from 0.25 to 7.0 mmol, most preferably from 0.5 to 5.5 mmol, basedon 1 g
of the polymer binder.

It is also preferred that the polymer binder for use in the invention further contains a
hydrophilic group. The hydrophilic group contributes to impart the on-press development
property to the image-recording layer. In particular, coexistence of the crosslinkable group and
the hydrophilic group makes it possible to maintain good balance between printing durability and
developing property.

The hydrophilic group includes, for example, a hydroxy group, a carboxyl group, an
alkylene oxide structure, an amino group, an ammonium group, an amido group, a sulfo group and
a phosphoric acid group. Among them, an alkylene oxide structure containing from 1 to 120
alkylene oxide units having 2 or 3 carbon atoms is preferred and an alkylene oxide structure
containing from 2 to 120 alkylene oxide units having 2 or 3 carbon atoms is more preferred. In
order to introduce a hydrophilic group into the polymer binder, a monomer having the hydrophilic
group may be copolymerized.

The polymer may be used in the form of fine particle as described, for example, in WO
2003/087939 and the average particle size thereof is preferably from 30 to 1,000 nm, and more
preferably from 60 to 300 nm.

In order to control the ink-receptive property, an oleophilic group, for example, an alkyl
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group, an aryl group, an aralkyl group or an alkenyl group may be introduced into the polymer

binder according to the invention. Specifically, an oleophilic group-containing monomer, for
example, an alkyl methacrylate is copolymerized.

Specific examples (1) to (11) of the polymer binder for use in the invention are set forth
below, but the invention should not be construed as being limited thereto. A ratio of the repeating

unit in the polymer binder shown below is indicated by a molar ratio.
IR N9
Co%\\/o}—Me Co{“\r/\o/kj¢7
. OH

@ o~ P 0
CO,Me Sogt O Me Cog\l/\o/u\[/
| OH
@ P A~ A~ 0
CO,Et 004’\/0?_'Vle co{\,/\o)%/
OH
@ b 0
CO,Me co A~ O Me coz/\|/\o/u\’¢
, | OH
O P A Radd o 4~
cone co’é\/oa—Me coz/\l/\o)j\]/ CO,H
| OH
© e A 4~ 0
COzMe co*\/ojfMe co; > o
OH
Me
X/\!/)ﬁ H——lll+—.C12H25
CO, -&e
A Ay PN
COzMe co’é\/oi_Me co{\l/\o)k]/
OH
A~
CO5” S0



WO 2012/127698 PCT/JP2011/063305

37
®) k\}/to »(/\‘/ho | k\{/)éo o
cofVotME co{\(\o/k( |
‘ OH

CO3NH;

coy™ SodOTMe Co{\(\o)l\(
OH
(10) Mo Mo o 4/\'/%0 ofo
, co;e\/otMe co

CO,Me )

OH
I SOROSNS: i
H H 40 \O H

vl by ok
e

Y

The weight average molecular weight (Mw) of the polymer binder according to the

10

invention is preferably 2,000 or more, more preferably 5,000 or more, and still more preferably
from 10,000 to 300,000.

According to the invention, a hydrophilic polymer, for example, polyacrylic acid or
polyvinyl alcohol described in JP-A-2008-195018 may be used, if desired. Further, an oleophilic
polymer binder is used together with a hydrophilic polymer binder.

_ The content of the polymer binder is preferably from 5 to 90% by weight, more preferably
from 5 to 80% by weight, still more preferably from 10 to 70% by weight, based on the total solid

content of the image-recording layer. '

(2) Hydrophobilizing precursor

According to the invention, a hydrophobilizing precursor can be used in order to improve
the on-press development property. The hydrophobilizing precursor for use in the invention is a
fine particle capable of converting the image-recording layer to be hydrophobic when heat is

applied. The fine particle is preferably at least one fine particle selected from hydrophobic
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thermoplastic polymer fine particle, thermo-reactive polymer fine particle, polymer fine particle

having a polymerizable group, microcapsule having a hydrophobic compound encapsulated and
microgel (crosslinked polymer fine particle). Among them, polymer fine particle having a
polymerizable group and microgel are preferred.

As the hydrophobic thermoplastic polymer fine particle, hydrophobic thermoplastic
polymer fine particles described, for example, in Research Disclosure, No. 33303, January (1992),
JP-A-9-123387, JP-A-9-131850, JP-A-9-171249, JP-A-9-171250 and European Patent 931,647 are

preferably exemplified. _

Specific examples of the polymer constituting the polymer fine particle include a
homopolymer or copolymer of a monomer, for example, ethylene, styrene, vinyl chloride, methyl
acrylate, ethyl acrylate, methyl methacrylate, ethyl methacrylate, vinylidene chloride, acrylonitrile,
vinyl carbazole or an acrylate or methacrylate having a polyalkylene structure and a mixture thereof.
Among them, polystyrene, a copolymer containing styrene and acrylonitrile and polymethyl
methacrylate are more preferred.

The average particle size of the hydrophobic thermoplastic polymer fine particle for use in
the invention is preferably from 0.01 to 2.0 pm.

The thermo-reactive polymer fine particle for use in the invention includes polymer fine
particle having a thermo-reactive group and forms a hydrophobilized region by crosslinkage due to
thermal reaction and change in the functional group involved therein.

As the thermo-reactive group of the polymer fine particle having a thermo-reactive group
for use in the invention, although a functional group performing any reaction can be used as long as
a chemical bond is formed, a polymerizable group is preferred. For instance, an ethylenically
unsaturated group (for example, an acryloyl group, a methacryloyl group, a vinyl group or an allyl
group) performing a radical polymerization reaction, a cationic polymerizable group (for example,
a vinyl group, a vinyloxy group, an epoxy group or an oxetanyl group), an isocyanate group
performing an addition reaction or a blocked form thereof, an epoxy group, a vinyloxy group and a
functional group having an active hydrogen atom (for example, an amino group, a hydroxy group
or a carboxyl group) as the reaction partner thereof, a carboxyl group performing a condensation
reaction and a hydroxyl group or an amino group as the reaction partner thereof, and an acid
anhydride performing a ring opening addition reaction and an amino grbup or a hydroxyl group as
the reaction partner thereof are preferably exemplified.

As the microcapsule for use in the invention, microcapsule having all or part of the
constituting components of the image-recording layer encapsulated as described, for example, in

JP-A-2001-277740 and JP-A-2001-277742 is exemplified. The constituting components of the
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image-recording layer may be present outside the microcapsules. It is a more preferable

embodiment of the image-recording layer containing microcapsules that hydrophobic constituting
components are encapsulated in microcapsules and hydrophilic components are present outside the
microcapsules.

The image-recording layer according to the invention may be an embodiment containing a
crosslinked resin particle, that is, a microgel. The microgel can contain a part of the constituting
components of the image-recording layer at least one of in the inside and on the surface thereof.
Particularly, an embodiment of a reactive microgel containing a radical polymerizable group on the
surface thereof is preferred in view of the image-forming sensitivity and printing durability.

As a method of microencapsulation or microgelation of the constituting components of
the image-recording layer, known methods can be used.

The average particle size of the microcapsule or microgel is preferably from 0.01 to 3.0
pm, more preferably from 0.05 to 2.0 um, particularly preferably from 0.10 to 1.0 pm. In the
range described above, good resolution and good time lapse stability can be achieved.

The content of the hydrophobilizing precursor is preferably in a range from.5 to 90% by
weight based on the total solid content of the image-recording layer.

(3) Hydrophilic low molecular weight compound

The image-recording layer according to the invention may contain a hydrophilic low
molecular weight compound in order to improve the on-press development property without
accompanying the decrease in the printing durability.

The hydrophilic low molecular weight compound includes a water-soluble organic
compound, for example, a glycol compound, e.g., ethylene glycol, diethylene glycol, triethylene
glycol, propylene glycol, dipropylene glycol or tripropylene glycol, or an ether or ester derivative
thereof, a polyol compound, e.g., glycerine, pentaerythritol or tris(2-hydroxyethyl) isocyanurate, an
organic amine compound, e.g., triethanol amine, diethanol amine or monoethanol amine, or a salt
thereof, an organic sulfonic acid compound, e.g., an alkyl sulfonic acid, toluene sulfonic acid or
benzene sulfonic acid, or a salt thereof, an organic sulfamic acid compound, e.g., an alkyl sulfamic
acid, or a salt thereof, an organic sulfuric acid compound, e.g., an alkyl sulfuric acid or an alkyl
ether sulfuric acid, or a salt thereof, an organic phosphonic acid compound, e.g., phenyl phosphonic
acid, or a salt thereof, an organic carboxylic acid, e.g., tartaric acid, oxalic acid, citric acid, malic
acid, lactic acid, gluconic acid or an amino acid, or a salt thereof and a betaine compound.

According to the invention, it is preferred to incorporate at least one compound selected
from a polyol compound, an organic sulfate compound, an organic sulfonate compound and a

betaine compound into the image-recording layer.
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Specific examples of the organic sulfonate compound include an alkylsulfonate, for

example, sodium n-butylsulfonate, sodium n-hexylsulfonate, sodium 2-ethylhexylsulfonate, sodium
cyclohexylsulfonate or sodium n-octylsulfonate; an alkylsulfonate containing an ethylene oxide
chain, for example, sodium 5,8,11-trioxapentadecane-1-sulfonate, sodium
5,8,11-trioxaheptadecane-1-sulfonate, sodium 13-ethyl-5,8,11-trioxaheptadecane-1-sulfonate or
sodium 35,8,11,14-tetraoxatetracosane-1-sulfonate; an arylsulfonate, for example, sodium
benzenesulfonate, sodium p-toluenesulfonate, sodium p-hydroxybenzenesulfonate, sodium
p-styrenesulfonate, sodium isophthalic acid dimethyl-5-sulfonate, sodium 1-naphtylsulfonate,
sodium  4-hydroxynaphtylsulfonate, ~disodium 1,5-naphthalenedisulfonate or trisodium
1,3,6-naphthalenetrisulfonate, and compounds described in Paragraph Nos. [0026] to [0031] of
JP-A-2007-276454 and Paragraph Nos. [0020] to [0047] of JP-A-2009-154525. The salt may
also be potassium salt or lithium salt.

The organic sulfate compound includes a sulfate of alkyl, alkenyl, alkynyl, aryl or
heterocyclic monoether of polyethylene oxide. The number of ethylene oxide unit is preferably
from 1 to 4. The salt is preferably a sodium salt, a potassium salt or a lithium salt. Specific
examples thereof include compounds described in Paragraph Nos. [0034] to [0038] of
JP-A-2007-276454. |

As the betaine compound, a compound wherein a number of carbon atoms included in a
hydrocarbon substituent on the nitrogen atom is from 1 to 5 is preferred.  Specific examples
thereof include trimethylammonium acetate, dimethylpropylammonium acetate,
3-hydroxy-4-trimethylammoniobutyrate, 4-(1-pyridinio)butyrate,
1-hydroxyethyl-1-imidazolioacetate, trimethylammonium methanesulfonate,
dimethylpropylammonium methanesulfonate, 3-trimethylammonio-1-porpanesulfonate and
3-(1-pyridinio)-1-porpanesulfonate.

Since the hydrophilic low molecular weight compound has a small structure of
hydrophobic portion and almost no surface active function, degradations of the hydrophobicity and
film strength in the image area due to penetration of dampening water into the exposed area (image
area) of the image-recording layer are prevented and thus, the ink receptive-property and printing
durability of the image-recording layer can be preferably maintained.

The amount of the hydrophilic low molecular weight compound added to the
image-recording layer is preferably from 0.5 to 20% by weight, more preferably from 1 to 15% by
weight, still more preferably from 2 to 10% by weight, based on the total solid content of the
image-recording layer. In the range described above, good on-press development property and

printing durability are obtained.
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The hydrophilic low molecular weight compounds may be used individually or as a

mixture of two or more thereof.
(4) Oil-sensitizing agent

In order to improve the ink-receptive property, an oil-sensitizing agent, for example, a
phosphonium compound, a nitrogen-containing low molecular weight compound or an ammonium
group-containing polymer can be used in the image-recording layer. In particular, in the case
where an inorganic stratiform compound is incorporated into a protective layer, the oil-sensitizing
agent functions as a surface covering agent of the inorganic stratiform compound and prevents
deterioration of the ink-receptive property during printing due to the inorganic stratiform
compound.

As preferable examples of the phosphonium compound, phosphonium compounds
described in JP-A-2006-297907 and JP-A-2007-50660 are exemplified. Specific examples of the
phosphonium compound include tetrabutylphosphonium iodide, butyltriphenylphosphonium
bromide, tetraphenylphosphonium bromide, 1,4-bis(triphenylphosphonio)butane
di(hexafluorophosphate), 1,7-bis(triphenylphosphonio)heptane sulfate and
1,9-bis(triphenylphosphonio)nonane naphthalene-2,7-disulfonate.

As the nitrogen-containing low molecular weight compound, an amine salt and a
quaternary ammonium salt are exemplified. Also, an imidazolinjum salt, a benzimidazolinium
salt, a pyridinium salt and a quinolinium salt are exemplified. Of the nitrogen-containing low
molecular weight compounds, the quaternary ammonium salt and pyridinium salt are preferably
used.  Specific examples the nitrogen-containing low molecular weight compound include
tetramethylammonium  hexafluorophosphate, tetrabutylammonium  hexafluorophosphate,
dodecyltrimethylammonium p-toluenesulfonate, benzyltriethylammonium hexafluorophosphate,
benzyldimethyloctylammonium hexafluorophosphate, benzyldimethyldodecylammonium
hexafluorophosphate and compounds described in Paragraph Nos. [0021] to [0037] of
JP-A-2008-284858 and Paragraph Nos. [0030] to [0057] of JP-A-2009-90645.

The ammonium group-containing polymer may be any polymer containing an ammonium
group in its structure and is preferably a polymer containing from 5 to 80% by mole of
(meth)acrylate having an ammonium group in its side chain as a copolymerization component.
Specific examples thereof include polymers described in Paragraph Nos. [0089] to [0105] of
JP-A-2009-208458.

As to the ammonium group-containing polymer, its reduced specific viscosity value (unit:
ml/g) determined according to the measuring method described below is preferably from 5 to 120,
more preferably from 10 to 110, particularly preferably from 15 to 100. When the reduced
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specific viscosity value described above is calculated in terms of weight average molecular weight,

from 10,000 to 150,000 is preferred, from 17,000 to 140,000 is more preferred, and 20,000 to
130,000 is particularly preferred.
<Measuring method of reduced specific viscosity>

In a 20 ml measuring flask was weighed 1.0 g of polymer and the measuring flask was
filled up to the gauge line with N-methyl pyrrolidone. The resulting solution was allowed to stand
in a thermostatic bath of 30°C for 30 minutes and put into an Ubbelohde viscometer (viscometer
constant: 0.010 cSt/s) and a period for running down of the solution at 30°C was measured. The
measurement was conducted twice for the same sample and an average value of the measurement
was determined. The measurement was also conducted for a blank (only N-methyl pyrrolidone)
in the same manner. The reduced specific viscosity was calculated according to the formula

shown below.

Period for running down of sample solution (sec) - Period for running down of blank (sec)

Period for running down of blank (sec)

Reduced specific
viscosity (ml/g) ~

30
00

3. 33 (g) x

20 (m1l)

Specific examples of the ammonium group-containing polymer are set forth below.
(1) 2-(Trimethylammonio)ethyl methacrylate p-toluenesulfonate/3,6-dioxaheptyl methacrylate
copolymer (molar ratio: 10/90, Mw: 45,000)
(2) 2-(Trimethylammonio)ethyl methacrylate hexafluorophosphate /3,6-dioxaheptyl methacrylate
copolymer (molar ratio: 20/80, Mw: 60,000)
(3) 2-(Ethyldimethylammonio)ethyl —methacrylate  p-toluenesulfonate/hexyl — methacrylate
copolymer (molar ratio: 30/70, Mw: 45,000)
(4) 2-(Trimethylammonio)ethyl methacrylate hexafluorophosphate /2-ethylhexyl methacrylate
copolymer (molar ratio: 20/80, Mw: 60,000) '
(5) 2-(Trimethylammonio)ethyl methacrylate methylsulfate/hexyl methacrylate copolymer (molar
ratio: 40/60, Mw: 70,000)
(6)  2-(Butyldimethylammonio)ethyl — methacrylate  hexafluorophosphate/3,6-dioxaheptyl
methacrylate copolymer (molar ratio: 25/75, Mw: 65,000)
(7) 2-(Butyldimethylammonio)ethyl acrylate hexafluorophosphate/3,6-dioxaheptyl methacrylate
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copolymer (molar ratio: 20/80, Mw: 65,000)

(8) 2-(Butyldimethylammonio)ethyl methacrylate
13-ethyl-5,8,11-trioxa-1-heptadecanesulfonate/3,6-dioxaheptyl methacrylate copolymer (molar
ratio: 20/80, Mw: 75,000)

(9)  2-(Butyldimethylammonio)ethyl ~ methacrylate  hexafluorophosphate/3,6-dioxaheptyl
methacrylate/2-hydroxy-3-methacryloyloxypropyl methacrylate copolymer (molar ratio: 15/80/5,
Mw: 65,000)

The content of the oil-sensitizing agent is preferably from 0.01 to 30.0% by weight, more
preferably from 0.1 to 15.0% by weight, still more preferably from 1 to 10% by weight, based on
the total solid content of the nnage-recordmg layer.

(5) Chain transfer agent

The image-recording layer preferably further contains a chain transfer agent. As the
chain transfer agent, for example, compounds having SH, PH, SiH or GeH in their molecules are
used. The compound donates hydrogen to a low active radical species to generate a radical or is
oxidized and deprotonized to generate a radical.

In particular, a thiol compound (for example, a 2-mercaptobenzimidazole, a
2-mercaptobenzothiazole, a 2-mercaptobenzoxazole, a 3-mercaptotriazole or a S-mercaptotetrazole)
can be preferably used as the chain transfer agent in the image-recording layer.

The content of the chain transfer agent is preferably from 1 to 10% by weight based on the
total solid content of the image-recording layer.

(6) Others

Other components, for example, a surfactant, a coloring agent, a print-out agent, a
polymerization inhibitor, a higher fatty acid derivative, a plasticizer, an inorganic fine particle or an
inorganic stratiform compound may further be added to the image-recording layer. Specifically,
compounds and amounts added thereof described, for example, in Paragraph Nos. [0114] to [0159]
of JP-A-2008-284817, Paragraph Nos. [0023] to [0027] of JP-A-2006-91479 and Paragraph No.
[0060] of U.S. Patent Publication No. 2008/0311520 are preferably used.

(F) Formation of imége-recording layer

The image-recording layer according to the invention is formed by dispersing or
dissolving each of the necessary constituting components described above in a solvent to prepare a
coating solution and coating the solution on a support by a known method, for example, bar coater
coating and drying as described in Paragraph Nos. [0142] to [0143] of JP-A-2008-195018. The
coating amount (solid content) of the image-recording layer formed on a support after coating and

drying may be varied according to the intended purpose but is in general preferably from 0.3 to 3.0
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g/m®>. In the range described above, good sensitivity and good film property of the

image-recording layer can be obtained.

It is preferred that an unexposed area of the image-recording layer can be removed by
supplying a developer having pH from 2 to 11 after image exposure. Such an image-recording
layer can be constructed by appropriately adjusting at least one of the kinds and amounts of the
respective components of the image-recording layer.

It is also preferred that an unexposed area of the image-recording layer can be removed by
supplying ét least one of printing ink and dampening water on a printing machine after image
exposure. Such an image-recording layer can be constructed by appropriately adjusting at least
one of the kinds and amounts of the respective components of the image-recording layer.

The solvent used in the coating solution include, for example, methyl ethyl ketone,
ethylene glycol monomethyl ether, 1-methoxy-2-propanol, 2-methoxyethyl acetate,
1-methoxy-2-propyl acetate and y-butyrolactone, but the invention should not be construed as being
limited thereto. The solvents may be used individually or as a mixture. The solid content
concentration of the coating solution is preferably from 1 to 50% by weight.

The coating amount (solid content) of the image-recording layer on the support after the
coating and drying is preferably from 0.3 to 3.0 g/m’. Various methods can be used for the
coating. Examples of the method include bar coater coating, spin coating, spray coating, curtain
coating, dip coating, air knife coating, blade coating and roll coating.

(Undercoat layer)

In the lithographic printing plate precursor according to the invention, an undercoat layer
(also referred to as an intermediate layer) is preferably provided between the image-recording layer
and the support. The undercoat layer strengthens adhesion between the support and the
image-recording layer in the exposed area and makes removal of the image-recording layer from
the support easy in the unexposed area, thereby contributing improvement in the developing
property without accompanying degradation of the printing durability.

In the case where the undercoat layer is provided, the specific polymer compound (D)
described above is used as a compound for the undercoat layer. In the case where the
image-recording layer contains the specific polymer compound (D), the undercoat layer need not
be provided, and when the undercoat layer is provided, a polymer compound for the undercoat
layer is not restricted.

The undercoat layer may contain a known chelating agent, secondary or tertiary amine,
polymerization inhibitor, compound containing an amino group or a functional group having

polymerization inhibition ability and a group capable of interacting with a surface of aluminum
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support or the like (for example, 14-diazabicyclo[2,2,2Joctane  (DABCO),

2,3,5,6-tetrahydroxy-p-quinone, chloranil, sulfophthalic acid, hydroxyethylethylenediaminetriacetic
acid, dihydroxyethylethylenediaminediacetic acid or hydroxyethyliminodiacetic acid) in addition to
the polymer compound.

The undercoat layer is coated according to a known method. The coating amount (solid
content) of the undercoat layer is preferably from 0.1 to 100 mg/m’, and more preferably from 1 to
30 mg/m”.

(Protective layer)

In the lithographic printing plate precursor according to the invention, it is preferred to
provide a protective layer (overcoat layer) on the image-recording layer. The protective layer has
a function for preventing, for example, occurrence of scratch in the image-recording layer or
ablation caused by exposure with a high illuminance laser beam, in addition to the function for
restraining an inhibition reaction against the image formation by means of oxygen blocking.

With respect to the protective layer having such properties, there are described, for
example, in U.S. Patent 3,458,311 and JP-B-55-49729. As a polymer having low oxygen
permeability for use in the protective layer, any water-soluble polymer and water-insoluble polymer
can be appropriately selected to use. The polymers may be used in mixture of two or more thereof,
if desired. Specifically, for example, polyvinyl alcohol, a modified polyvinyl alcohol, polyvinyl
pyrrolidone, a water-soluble cellulose derivative and poly(meth)acrylonitrile are exemplified.

As the modified polyvinyl alcohol, an acid-modified polyvinyl alcohol having a carboxyl
group or a sulfo group is preferably used. Specifically, modified polyvinyl alcohols described in
JP-A-2005-250216 and JP-A-2006-259137 are preferably exemplified.

It is also preferred for the protective layer to contain an inorganic stratiform compound,
for example, natural mica or synthetic mica as described in JP-A-2005-119273 in order to increase
the oxygen blocking property.

Further, the protective layer may contain a known additive, for example, a plasticizer for
imparting flexibility, a surfactant for improving a coating property or a fine inorganic particle for
controlling a surface slipping property. The oil-sensitizing agent described with respect to the
image-recording layer may also be incorporated into the protective layer.

The protective layer is coated according to a known method. The coating amount of the
protective layer is preferably in a range from 0.01 to 10 g/m’, more preferably in a range from 0.02
to 3 g/m?, most preferably in a range from 0.02 to 1 g/mz, in terms of the coating amount after
drying.

(Support)
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As the support for use in the lithographic printing plate precursor according to the

invention, a known support is used. Particularly, an aluminum plate subjected to roughening
treatment and anodizing treatment according to a known method is preferred.

Also, an enlarging treatment or a sealing treatment of micropores of the anodized film
described in JP-A-2001-253181 and JP-A-2001-322365 or a surface hydrophilizing treatment, for
example, with an alkali metal silicate as described in U.S. Patents 2,714,066, 3,181,461, 3,280,734
and 3,902,734 or polyvinyl phosphonic acid as described in U.S. Patents 3,276,868, 4,153,461 and
4,689,272 may be appropriately selected and épplied to the aluminum plate, if desired.

The support preferably has a center line average roughness from 0.10 to 1.2 um.

The support according to the invention may have a backcoat layer containing an organic
polymer binder described in JP-A-5-45885 or an alkoxy compound of silicon described in
JP-A-6-35174, provided on the back surface thereof, if desired.

[Plate making method]

The lithographic printing plate precursor according to the invention is exposed imagewise
and then subjected to development processing to prepare a lithographic printing plate. The
development processing includes (1) a method of developing with an alkali developer (having pH
higher than 11), (2) a method of developing with a developer having pH from 2 to 11, and (3) a
method of developing (on-press development) by supplying dampening water and/or ink on a
printing machine. According to the invention, (2) the method of developing with a developer
having pH from 2 to 11 or (3) the method of developing (on-press development) by supplying
dampening water and/or ink on a printing machine is preferred.
<On-press development method>

The on-press development is conducted by mounting the imagewise exposed lithographic
printing plate precursor on a printing machine without undergoing any development processing and
supplying oily ink and an aqueous component to initiate printing. Specifically, at an early stage of
the course of printing, the unexposed area of the image-recording layer is removed by dissolution or
dispersion with the oily ink and/or aqueous component and a hydrophilic surface of the support is
revealed therewith to form the non-image area. On the other hand, the image-recording layer
cured by the exposure forms the oily ink receptive area (image area) having an oleophilic surface.
As a result, the aqueous component adheres onto the revealed hydrophilic surface and the oily ink
adheres onto the exposed area of the image-recording layer so that conventional printing can be
conducted.

The imagewise exposure may be performed on a printing machine after the lithographic

printing plate precursor is mounted on the printing machine or may be separately performed using a
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platesetter or the like. As the oily ink and aqueous component, printing ink and dampening water

for conventional lithographic printing can be employed, respectively.

While either the dampening water or printing ink may be supplied at first on the surface of
lithographic printing plate precursor, it is preferred to supply the printing ink at first in view of
preventing the dampening water from contamination with the component of the image-recording
layer removed.
<Method of developing with developer having pH from 2 to 11>

According to a conventional developing process using an alkali developer as the method
(1), a protective layer is removed in a pre-water washing step, the alkali development is conducted,
the alkali is removed by washing with water in a post-water washing step, gum solution treatment is
conducted and drying is conducted in a drying step. On the contrary, in the case of conducting the
development of the lithographic printing plate precursor according to the invention using a
developer having pH from 2 to 11, the protective layer and the unexposed area of the
image-recording layer are together removed so that the resulting lithographic printing plate can be
immediately mounted on a printing machine to perform printing. By incorporating a surfactant
and/or a water-soluble polymer of oil-desensitization property into such a developer having pH
from 2 to 11, the development and gum solution treatment are conducted at the same time so that
the post-water washing step is not particularly necessary and after conducting the development and
gum solution treatment with one solution, the drying step can be performed. It is preferred that
after the development and gum treatment, the excess developer is removed using a squeeze roller,
followed by conducting the drying. Specifically, a considerably simplified processing process
(gum development) composed of development and gum treatment with one solution and drying can
be conducted.

The development according to the invention is performed at liquid temperature ordinarily
from 0 to 60°C, preferably from 15 to 40°C, using, for example, a method wherein the imagewise
exposed lithographic printing plate precursor is immersed in the developer and rubbed with a brush
or a method wherein the developer is sprayed to the imagewise exposed lithographic printing plate
precursor and the exposed lithographic printing plate precursor is rubbed with a brush.

The developer having pH from 2 to 11 is preferably an aqueous solution containing
water as a main component (containing 60% by weight or more of water based on weight of
the developer). In particular, an aqueous solution containing a surfactant (for example, an
anionic, nonionic, cationic or amphoteric surfactant) or an aqueous solution containing a
water-soluble polymer is preferred. An aqueous solution containihg both the surfactant and

the water-soluble polymer is also preferred. The pH of the developer is more preferably
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from 5 to 10.7, still more preferably from 6 to 10.5, and most preferably from 7.5 to 10.3.

The anionic surfactant for use in the developer is not particularly limited and includes, for
example, fatty acid salts, abietic acid salts, hydroxyalkanesulfonic acid salts, alkanesulfonic acid
salts, dialkylsulfosuccinic acid salts, straight-chain alkylbenzenesulfonic acid salts, branched
alkylbenzenesulfonic acid salts, alkylnaphthalenesulfonic acid salts, alkyldiphenylether (di)sulfonic
acid salts, alkylphenoxy polyoxyethylene propylsulfonic acid salts, polyoxyethylene
alkylsulfophenyl ether salts, N-alkyl-N-oleyltaurine sodium salt, N-alkylsulfosuccinic acid
monoamide disodium salts, petroleum sulfonic acid salts, sulfated castor oil, sulfated beef tallow oil,
sulfate ester slats of fatty acid alkyl ester, alkyl sulfate ester salts, polyoxyethylene alkyl ether
sulfate ester salts, fatty acid monoglyceride sulfate ester salts, polyoxyethylene alkyl phenyl ether
sulfate ester salts, polyoxyethylene styryl phenyl ether sulfate ester salts, alkyl phosphate ester salts,
polyoxyethylene alkyl ether phosphate ester salts, polyoxyethylene alkyl phenyl ether phosphate
ester salts, partially saponified products of styrene-maleic anhydride copolymer, partially saponified
products of olefin-maleic anhydride copolymer and naphthalene sulfonate formalin condensates.
Of the compounds, alkylbenzenesulfonic acid salts, alkylnaphthalenesulfonic acid salts and
alkyldiphenylether (di)sulfonic acid salts are particularly preferably used.

The cationic surfactant for use in the developer is not particularly limited and hitherto
known cationic surfactants may be used. For example, alkylamine salts, quaternary ammonium
salts, alkylimidazolinium salts, polyoxyethylene alkyl amine salts and polyethylene polyamine
derivatives are exemplified.

The nonionic surfactant for use in the developer is not particularly limited and includes,
for example, polyethylene glycol type higher alcohol ethylene oxide adducts, alkylphenol ethylene
oxide adducts, alkylnaphthol ethylene oxide adducts, phenol ethylene oxide adducts, naphthol
ethylene oxide adducts, fatty acid ethylene oxide adducts, polyhydric alcohol fatty acid ester
ethylene oxide adducts, higher alkylamine ethylene oxide adducts, fatty acid amide ethylene oxide
adducts, ethylene oxide addacts of fat, polypropylene glycol ethylene oxide adducts,
dimethylsiloxane-ethylene oxide block copolymers, dimethylsiloxane-(propylene oxide-éthylene
oxide) block copolymers, fatty acid esters of polyhydric alcohol type glycerol, fatty acid esters of
pentaerythritol, fatty acid esters of sorbitol and sorbitan, fatty acid esters of sucrose, alkyl ethers of
polyhydric alcohols and fatty acid amides of alkanolamines. Of the compounds, those having an
aromatic ring and an ethylene oxide chain are preferred, and alkyl-substituted or unsubstituted
phenol ethylene oxide adducts and alkyl-substituted or unsubstituted naphthol ethylene oxide
adducts are more preferred.

The amphoteric surfactant for use in the developer is not particularly limited and includes,
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for instance, amine oxide type, for example, alkyldimethylamine oxide, betaine type, for example,

élkyl betaine and amino acid type, for example, sodium salt of alkylamino fatty acid. In particular,
an alkyldimethylamine oxide which may have a substituent, an alkyl carboxy betaine which may
have a substituent and an alkyl sulfo betaine which may have a substituent are preferably used.
Specific examples of the compound are described, for example, in Paragraph Nos. [0255] to [0278]
of JP-A-2008-203359 and Paragraph Nos. [0028] to [0052] of JP-A-2008-276166. Specific
examples of the more preferable compound include 2-alkyl-N-carboxymethyl-N-hydroxyethyl
imidazolinium betaine, alkyldiaminoethylglycine hydrochloride, lauryldimethylaminoacetic acid
betaine, N-lauric acid amidopropyldimethyl betaine and N-lauric acid amidopropyldimethylamine
oxide. |

Two or more surfactants may be used in combination. The content of the surfactant in
the developer is preferably from 0.01 to 20% by weight, and more preferably from 0.1 to 10% by
weight.

The water-soluble polymer for use in the developer having pH from 2 to 11 includes, for
example, soybean polysaccharide, modified starch, gum arabic, dextrin, a cellulose derivative (for
example, carboxymethyl cellulose, carboxyethyl cellulose or methyl cellulose) or a modified
product thereof, pllulan, polyvinyl alcohol or a derivative thereof, polyvinyl pyrrolidone,
polyacrylamide, an acrylamide copolymer, a vinyl methyl ether/maleic anhydride copolymer, a
vinyl acetate/maleic anhydride copolymer and a styrene/maleic anhydride copolymer.

As the soybean polysaccharide, known soybean polysaccharide can be used. For
example, as a commercial product, SOYAFIVE (trade name, produced by Fuji Oil Co., Ltd.) is
available and various grade products can be used. The soybean polysaccharide preferably used is
that having viscosity in a range from 10 to 100 mPa/sec in the 10% by weight aqueous solution
thereof.

As the modified starch, known modified starch can be used. The modified starch can be
prepared, for eXample, by a method wherein starch, for example, of corn, potato, tapioca, rice or
wheat is decomposed, for example, with an acid or an enzyme to an extent that the number of
glucose residue per molecule is from 5 to 30 and then oxypropylene is added thereto in an alkali.

Two or more water-soluble polymer compounds may be used in combination. The
content of the water-soluble polymer in the developer is preferably from 0.1 to 20% by weight, and
more preferably from 0.5 to 10% by weight.

Into the developer having pH from 2 to 11 for use in the invention, a pH buffer agent may
further be incorporated.

As the pH buffer agent used in the invention, a pH buffer agent exhibiting a pH buffer
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function at pH from 2 to 11 is used without particular restriction. In the invention, a weak alkaline

buffer agent is preferably used and includes, for example, (a) a carbonate ion and a hydrogen
carbonate ion, (b) a borate ion, (c) a water-soluble amine compound and an ion of the water-soluble
amine compound, and combinations thereof. Specifically, for example, (a) a combination of a
carbonate ion and a hydrogen carbonate ion, (b) a borate ion, or (c) a combination of a
water-soluble amine compound and an ion of the water-soluble amine compound exhibits a pH
buffer function in the developer to prevent fluctuation of the pH even when the developer is used
for a long period of time. As a result, for example, the deterioration of developing property
resulting from the fluctuation of pH and the occurrence of development scum are restrained. The
combination of a carbonate ion and a hydrogen carbonate ion is particularly preferred.

In order for a carbonate ion and a hydrogen carbonate ion to be present in the developer, a
carbonate and a hydrogen carbonate may be added to the developer or a carbonate ion and a
hydrogen carbonate ion may be generated by adding a carbonate or a hydrogen carbonate to the
developer and then adjusting the pH. The carbonate or hydrogen carbonate used is not particularly
restricted and it is preferably an alkali metal salt thereof. Examples of the alkali metal include
lithium, sodium and potassium and sodium is particularly preferable. The alkali metals may be
used individually or in combination of two or more thereof.

When the combination of (a) a carbonate ion and a hydrogen carbonate ion is adopted as
the pH buffer agent, the total amount of the carbonate ion and hydrogen carbonate ion is preferably
from 0.05 to 5 mole/l, more preferably from 0.1 to 2 mole/l, particularly preferably from 0.2 to 1
mole/l, in the developer.

The developer may contain an organic solvent. As the organic solvent to be contained,
for example, an aliphatic hydrocarbon (e.g., hexane, heptane, Isopar E, Isopar H, Isopar G
(produced by Esso Chemical Co., Ltd.)), an aromatic hydrocarbon (e.g., toluene or xylene), a
halogenated hydrocarbon (methylene dichloride, ethylene dichloride, trichlene or
monochlorobenzene) or a polar solvent is exemplified. Examples of the polar solvent include an
alcohol (e.g., methanol, ethanol, propanol, isopropanol, 1-butanol, 1-pentanol, 1-hexanol,
1-heptanol, 1-octanol, 2-octanol, 2-ethyl-1-hexanol, 1-nonanol, 1-decanol, benzyl alcohol, ethylene
glycol monomethyl ether, 2-ethyoxyethanol, diethylene glycol monoethyl ether, diethylene glycol
monohexyl ether, triethylene glycol monomethyl ether, propylene glycol monoethyl ether,
propylene glycol monomethyl ether, polyethylene glycol monomethyl ether, polypropylene glycol,
tetraethylene glycol, ethylene glycol monobutyl ether, ethylene glycol monobenzyl ether, ethylene
glycol monophenyl ether, propylene glycol monophenyl ether, methyl phenyl carbinol, n-amyl
alcohol or methylamyl alcohol), a ketone (e.g., acetone, methyl ethyl ketone, ethyl butyl ketone,
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methyl isobutyl ketone or cyclohexanone), an ester (e.g., ethyl acetate, propyl acetate, butyl acetate,

amyl acetate, benzyl acetate, methyl lactate, butyl lactate, ethylene glycol monobutyl acetate,
polyethylene glycol monomethyl ether acetate, diethylene glycol acetate, diethyl phthalate or butyl
levulinate) and others (e.g., triethyl phosphate, tricresyl phosphate, N-phenylethanolamine,
N-phenyldiethanolamine, N-methyldiethanolamine, N-ethyldiethanolamine,
4-(2-hydroxyethyl)morpholine, N,N-dimethylacetamide or N-methylpyrrolidone).

Two or more organic solvents may be used in the developer.

Further, when the organic solvent is insoluble in water, it may be employed by being
solubilized in water using a surfactant or the like. In the case where the developer contains an
organic solvent, the concentration of the organic solvent is desirably less than 40% by weight in
view of safety and inflammability.

The developer having pH from 2 to 11 may contain a preservative, a chelating agent, a
defoaming agent, an organic acid, an inorganic acid, an inorganic salt or the like in addition the
components described above. Specifically, compounds described in Paragraph Nos. [0266] to
[0270] of JP-A-2007-206217 are preferably used.

The developer described above can be used as a developer and a development replenisher
| for the exposed lithographic printing plate precursor and it is preferably applied to an automatic
processor described hereinafter. In the case of conducting the development processing using an
automatic processor, the processing solution becomes fatigued in accordance with the processing
amount, and hence the processing ability may be restored using a replenisher or a fresh developer.

The development processing using the developer having pH from 2 to 11 according to the
invention is preferably performed by an automatic processor equipped with a supplying means for
the developer and a rubbing member. An automatic processor using a rotating brush roll as the
rubbing member is particularly preferred. Further, the automatic processor is preferably provided
with a means for removing the excess developer, for example, a squeeze roller or a drying means,
for example, a hot air apparatus, subsequently to the development processing means.

Further, in the plate making process of preparing a lithographic printing plate from the
lithographic printing plate precursor according to the invention, the lithographic printing plate
precursor may be heated its entire surface before or during the exposure or between the exposure
and the development, if desired. By the heating, the image-forming reaction in the
image-recording layer is accelerated and advantages, for example, improvement in the sensitivity
and printing durability and stabilization of the sensitivity are achieved. For the purpose of
increasing the image strength and printing durability, it is also effective to perform entire

after-heating or entire exposure of the image after the development. Ordinarily, the heating before
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the development is preferably performed under a mild condition of 150°C or lower. When the

temperature is too high, a problem may arise sometimes in that the unexposed area is also cured.
On the other hand, the heating after the development can be performed using very strong conditions.
Ordinarily, the heat treatment is carried out in a temperature range from 100 to 500°C. When the
temperature is too low, a sufficient effect of strengthening the image may not be obtained, whereas
when it is excessively high, problems of deterioration of the support and thermal decomposition of
the image area may occur sometimes.

<Image exposure>

In advance of the above-described development processing, the lithographic printing plate
precursor is imagewise exposed with laser through a transparent original having a line image, a
halftone dot image or the like, or imagewise exposed, for example, by scanning of laser beam based
on digital data.

The wavelength of the exposure light source is preferably from 350 to 450 nm or from
750 to 1,400 nm. In case of exposing with light of 350 to 450 nm, the lithographic printing plate
precursor having an image-recording layer containing a sensitizing dye having an absorption
maximum in such a wavelength range is used. In case of exposing with light of 750 to 1,400 nm,
the lithographic printing plate precursor containing an infrared absorbing agent which is a
sensitizing dye having an absorption maximum in such a wavelength range is used. As the light
source of 350 to 450 nm, a semiconductor laser is preferably used. As the light source of 750 to
~ 1,400 nm, a solid laser or semiconductor laser emitting an infrared rayb is preferably used. The
exposure mechanism may be any of an internal drum system, an external drum system and a flat
bed system.

With respect to the infrared ray laser, the output is preferably 100 mW or more, the
exposure time per pixel is preferably within 20 microseconds, and the irradiation energy is
preferably from 10 to 300 mJ/cm’.

With respect to the laser exposure, in order to reduce the exposure time, it is preferred to
use a multibeam laser device.

In case of the lithographic printing plate precursor requiring development processing
with a developer, the lithographic printing plate precursor is imagewise exposed and
subjected to development processing to prepare a lithographic printing plate and the resulting
lithographic printing plate is mounted on a plate cylinder of a printing machine to conduct
printing.

In case of the lithographic printing plate precursor of on-press development type, the

lithographic printing plate precursor is imagewise exposed and then mounted as it is on a
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plate cylinder of a printing machine to initiate printing. In case of using a printing machine

equipped with a laser exposure apparatus, the lithographic printing plate precursor is
mounted on a plate cylinder of the printing machine and then subjected to the imagewise

exposure.

Examples

The present invention will be described in more detail with reference to the following.
examples, but the invention should not be construed as being limited thereto. In the examples, a
molecular weight of polymer compound is expressed as a weight average molecular weight (Mw).
A ratio of repeating unit of the specific polymer compound according to the invention and a
comparative polymer compound is expressed in weight percentage, and a ratio of repeating unit of
other polymer compound is expressed in molar percentage.
[Synthesis example of Specific polymer compound]

Synthesis Example 1: Synthesis of Specific polymer compound (1)

(1) Synthesis of 4-sulfonatobutyl[3-(methacryloylamino)propyljdimethylammonium

In 380 ml of acetonitrile were dissolved 130 g (0.764 mol) of
N-[3-(dimethylamino)propylJmethacrylamide, 104 g of butanesultone and 234 mg of
4-hydroxy-2,2,6,6-tetramethylpiperidinoxy and the solution was heated at 70°C for 6 hours. After
allowing to cooling, to the reaction mixture were added 1,350 ml of acetone and 150 ml of
methanol and the mixture was stirred at room temperature for one hour. The crystals deposited
were collected by filtration and thoroughly washed with acetone to obtain 200.0 g (yield: 85%) of
4-sulfonatobutyl[3-(methacryloylamino)propyl]dimethylammonium.
(2) Separatory purification of LIGHT-ESTER P-1M

An aqueous solution prepared by dissolving 40.0 g of LIGHT-ESTER P-1M (produced
by Kyoeisha Chemical Co., Ltd.) in 100 g of distilled water was subjected twice to separatory
purification with 100 g of diethylene glycol dibutyl ether to obtain an aqueous solution of
LIGHT-ESTER P-1M (concentration: 10.5% by weight).
(3) Polymerization step

To a 200 ml flask equipped with a condenser and a stirrer was charged 142 g of distilled
water and heated to 65°C under nitrogen stream. A solution composed of 95.3 g of the aqueous
solution of LIGHT-ESTER P-1M purified above, 20.0 g of
4-sulfonatobutyl[3-(methacryloylamino)propyl]dimethylammonium synthesized above, 20.0 g of
BREMMER PME4000 (produced by NOF Corp.), 1.137 g of a polymerization initiator (VA046B,
produced by Wako Pure Chemical Industries, Ltd.) and 56.43 g of distilled water was
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dropwise added to the distilled water in the 200 ml flask over a period of 2 hours. After the

completion of the dropwise addition, the mixture was stirred at 65°C for 2 hours, 0.057 g of a
polymerization initiator (VA046B, produced by Wako Pure Chemical Industries, Ltd.) was
added thereto and further stirred at 65°C for 2 hours to obtain Specific polymer compound (1).

A weight average molecular weight (Mw) of Specific polymer compound (1)
thus-obtained was measured by a gel permeation chromatography (GPC) method using
polyethylene glycol as a standard substance and found to be 150,000.

Synthesis Example 2: Synthesis of Specific polymer compound (23)

To a 500 ml flask equipped with a condenser and a stirrer was charged 65.8 g of distilled
water and heated to 65°C under nitrogen stream. A solution composed of 125.1 g of the aqueous
solution of LIGHT-ESTER P-1IM purified above, 335 g of
4-sulfonatobutyl|3-(methacryloylamino)propyl]Jdimethylammonium synthesized above, 30.6 g of
BREMMER PME4000 (produced by NOF Corp.), 1.93 g of a polymerization initiator (VA046B,
produced by Wako Pure Chemical Industries, Ltd.) and 32.9 g of distilled water was dropwise
added to the distilled water in the 500 ml flask over a period of 2 hours. After the completion
of the dropwise addition, the mixture was stirred at 65°C for 2 hours, 0.097 g of a
polymerization initiator (VA046B, produced by Wako Pure Chemical Industries, Ltd.) was
added thereto and further stirred at 65°C for 2 hours to obtain a precursor of Specific polymer
compound (23).

To 45 g of the precursor of Specific polymer compound (23) obtained was added 45 g of
1-ethyl-2-pyrrolidone (NEP) and the mixture was heated at 10 mmHg and 80°C to remove water to
obtain an NEP solution of the precursor of Specific polymer compound (23).

To 45.0 g of the NEP solution of the precursor of Specific polymer compound (23) was
added water to adjust its water content to 2,500 ppm and then 26.2 mg of benzoquinone and 2.89 g
of KARENZ MOI (produced by Showa Denko K.K.) were added thereto. The temperature was
raised to 37.5°C, 0.1059 g of NEOSTAN U-600 (produced by Nitto Kasei Co., Ltd.) was added
thereto and the mixture was stirred for 9 hours. Then, 1.79 g of methanol was added thereto and
the mixture was stirred at 37.5°C for 6 hours to obtain Specific polymer compound (23). A
weight average molecular weight (Mw) of Specific polymer compound (23) thus-obtained was
measured and found to be 160,000.

The specific polymer compounds used in the examples were synthesized by changing the
monomer component for repeating unit in the synthesis examples described above and further

using an existing synthesis method, if desired.
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Examples 1 to 34 and Comparative Examples 1to 7

1. Lithographic printing plate precursor of on-press development type-1 (case where undercoat
layer contains specific polymer compound)
(1) Preparation of Support

An aluminum plate (material: JIS A 1050) having a thickness of 0.3 mm was subjected to
a degreasing treatment at 50°C for 30 seconds using a 10% by weight aqueous sodium aluminate
solution in order to remove rolling oil on the surface thereof and then grained the surface thereof
using three nylon brushes embedded with bundles of nylon bristle having a diameter of 0.3 mm and
an aqueous suspension (specific gravity: 1.1 g/cm3) of pumice having a median size of 25 pm,
followed by thorough washing with water. The plate was subjected to etching by immersing in a
25% by weight aqueous sodium hydroxide solution of 45°C for 9 seconds, washed with water, then
immersed in a 20% by weight aqueous nitric acid solution at 60°C for 20 seconds, and washed with
water. The etching amount of the grained surface was about 3 g/m?’.

Then, using an alternating current of 60 Hz, an electrochemical roughening treatment was
continuously carried out on the plate. The electrolytic solution used was a 1% by weight aqueous
nitric acid solution (containing 0.5% by weight of aluminum ion) and the temperature of
electrolytic solution was 50°C. The electrochemical roughening treatment was conducted using
an alternating current source, which provides a rectangular alternating current having a trapezoidal
waveform such that the time TP necessary for the current value to reach the peak from zero was 0.8
msec and the duty ratio was 1:1, and using a carbon electrode as a counter electrode. A ferrite was
used as an auxiliary anode. The current density was 30 A/dm’ in terms of the peak value of the
electric current and 5% of the electric current flowing from the electric source was divided to the
auxiliary anode. The quantity of electricity in the nitric acid electrolysis was 175 C/dm® in terms
of the quantity of electricity when the aluminum plate functioned as an anode. The plate was then
washed with water by spraying.

The plate was then subjected to an electrochemical roughening treatment in the same
manner as in the nitric acid electrolysis above using as an electrolytic solution, a 0.5% by weight
aqueous hydrochloric acid solution (containing 0.5% by weight of aluminum ion) having
temperature of 50°C and under the condition that the quantity of electricity was 50 C/dm” in terms
of the quantity of electricity when the aluminum plate functioned as an anode. The plate was then
washed with water by spraying. |

The plate was then subjected to an anodizing treatment using as an electrolytic solution, a

15% by weight aqueous sulfuric acid solution (containing 0.5% by weight of aluminum ion) at a
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current density of 15 A/dm? to form a direct current anodized film of 2.5 g/mz, washed with water

and dried to prepare Support (1).

Thereafter, in order to ensure the hydrophilicity of the non-image area, Support (1) was
subjected to silicate treatment using a 2.5% by weight aqueous sodium silicate No. 3 solution at
60°C for 10 seconds and subsequently washed with water to obtain Support (2). The adhesion
amount of Si was 10 mg/mz. The center line average roughness (Ra) of Support (2) was measured
using a stylus having a diameter of 2 ym and found to be 0.51 pum. |
(2) Formation of Undercoat layer

Coating solution (1) for undercoat layer having the composition shown below was coated
on Support (2) described above so as to have a dry coating amount of 20 mg/m® to prepare a
support having an undercoat layer.

<Coating solution (1) for undercoat layer>

Specific polymer compound or Comparative polymer compoﬁnd 050¢g

shown in Table 1

Water 500.00 g
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<Comparative polymer compound>
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(3) Formation of Image-recording layer

Coating solution (1) for image-recording layer having the composition shown below was
coated on the undercoat layer formed as described above by a bar and dried in an oven at 100°C for
60 seconds to form an image-recording layer having a dry coating amount of 1.0 g/m”.

Coating solution (1) for image-recording layer was prepared by mixing Photosensitive
solution (1) shown below with Microgel solution (1) shown below just before the coating, followed
by stirring.

<Photosensitive solution (1)>

Binder pélymer (1) having structure shown below 0240¢g

Infrared absorbing agent (1) having structure shown below 0.030 g
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Polymerization initiator (1) having structure shown below 0.162 ¢
Radical polymerizable compound (Tris(acryloyloxyethyl) 0.192 ¢

isocyanurate (NK ESTER A-9300, produced by Shin-Nakamura
Chemical Co., 1td.))

Hydrophilic low molecular weight compound 0.062 g
(Tris(2-hydroxyethyl) isocyanurate)

Hydrophilic low molecular weight compound (1) having structure 0.050 ¢
shown below

Oil-sensitizing agent (Phosphonium compound (1) having 0.055¢
structure shown below)

Oil-sensitizing agent (Benzyl dimethyl octyl ammonium PFj salt) 0.018 g
Oil-sensitizing agent (Ammonium group-containing polymer 0035¢g
having structure shown below (reduced specific viscosity: 44

ml/g)

Fluorine-based surfactant (1) having structure shown below 0.008 g
2-Butanone 1.091¢g
1-Methoxy-2-propanol | 8.609 ¢

<Microgel solution (1)>
Microgel (1) shown below 2640 g

Distilled water 2425¢g

The structures of Binder polymer (1), Infrared absorbing agent (1), Polymerization
initiator (1), Phosphonium compound (1), Hydrophilic low molecular weight compound (1),
Oil-sensitizing agent (ammonium group-containing polymer) and Fluorine-based surfactant (1) are

shown below.

%ﬁ ’iji{j%\/o)z\ /(chj;o’\(g:\ojl(

Binder polymer (1) (Mw: 70,000)
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Phosphonium compound (1)

<Preparation of Microgel (1)>
An oil phase component was prepared by dissolving 4.46 g of polyfunctional isocyanate
having the structure shown below (produced by Mitsui Chemicals Polyurethanes, Inc., 75% by
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weight ethyl acetate solution), 10 g of adduct (produced by Mitsui Chemicals Polyurethanes, Inc.,

50% by weight ethyl acetate solution) obtained by addition of trimethylolpropane (6 mol) and
xylene diisocyanate (18 mol) and further addition of methyl-terminated polyoxyethylene (1 mol)
(number of oxyethylene repeating unit: 90), 3.15 g of pentaerythritol triacrylate (SR444, produced
by Nippon Kayaku Co., Ltd.) and 0.1 g of PIONIN A-41C (produced by Takemoto Oil & Fat Co.,
Ltd.) in 17 g of ethyl acetate. As an aqueous phase component, 40 g of a 4% by weight aqueous
solution of PVA-205 (produced by Kuraray Co., Ltd.) was prepared. The oil phase component
and the aqueous phase component were mixed and emulsified using a homogenizer at 12,000 rpm
for 10 minutes. The resulting emulsion was added to 25 g of distilled water and stirred at room
temperature for 30 minutes and then at 50°C for 3 hours. The microgel liquid thus-obtained was
diluted using distilled water so as to have the solid content concentration of 15% by weight to
prepare Microgel (1). The average particle size of the microgel was measured by a light scattering

method and found to be 0.2 pum.
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Polyfunctional isocyanate

(4) Formation of Protective layer

Coating solution (1) for protective layer having the composition shown below was coated
on the image-recording layer described above by a bar and dried in an oven at 120°C for 60
seconds to form a protective layer having a dry coating amount of 0.15 g/m’, thereby preparing
Lithographic printing plate precursors (1) to (34) for Examples 1 to 34 and Lithographic printing
plate precursors (R-1) to (R-7) for Comparative Examples 1 to 7, respectively.

<Coating solution (1) for protective layer>
Dispersion of inorganic stratiform compound (1) shown below 15¢g

Aqueous 6% by weight solution of polyvinyl alcohol (CKS 50, 055¢
sulfonic acid-modified polyvinyl alcohol, saponification degree:

99% by mole or more, polymerization degree: 300, produced by
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Nippon Synthetic Chemical Industry Co., Ltd.)

Aqueous 6% by weight solution of polyvinyl alcohol (PVA-405, 003¢g
saponification degree: 81.5 % by mole, polymerization degree:
500, produced by Kuraray Co., Ltd.)

Aqueous 1% by weight solution of surfactant (EMALEX 710, 086¢g
produced by Nihon Emulsion Co., Ltd.)

Ion-exchanged water ' 60g

<Preparation of Dispersion of inorganic stratiform compound (1)>

To 193.6 g of ion-exchanged water was added 6.4 g of synthetic mica (SOMASIF
ME-100, produced by CO-OP Chemical Co., Ltd.) and the mixture was dispersed using a
homogenizer until an average particle size (according to a laser scattering method) became 3 um to
prepare Dispersion of inorganic stratiform compound (1). The aspect ratio of the inorganic
particle thus-dispersed was 100 or more.

(5) Evaluation

Each of the lithographic printing plate precursors thus-obtained was exposed by LUXEL
PLATESETTER T-6000II equipped with an infrared semiconductor laser (produced by
FUJIFILM Corp.) under the conditions of a rotational number of an external drum of 1,000 rpm,
laser output of 70% and resolution of 2,400 dpi. The exposed image contained a solid image and
a 50% halftone dot chart of a 20 pm-dot FM screen.

The exposed lithographic printing plate precursor was mounted without undergoing
development processiﬁg on a plate cylinder of a printing machine (LITHRONE 26, produced by
Komori Corp.). Using dampening water (ECOLITY-2 (produced by FUJIFILM Corp.)/tap water
= 2/98 (volume ratio)) and VALUES-G (N) Black Ink (produced by Dainippon Ink & Chemicals,
Inc.), the dampening water and ink were supplied according to the standard automatic printing start
method of LITHRONE 26 to conduct printing on 100 sheets of Tokubishi art paper (76.5 kg) at a
printing speed of 10,000 sheets per hour.

-<On-press development property>

A number of the printing papers required until the on-press development of the unexposed
area of the image-recording layer on the printing machine was completed to reach a state where the
ink was not transferred to the printing paper in the non-image area was measured to evaluate the

on-press development property. The results obtained are shown in Table 1.
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<On-press development property after passage of time>

The lithographic printing plate precursor obtained was allowed to stand in a temperature
and humidity controlled chamber set at temperature of 60°C and relative humidity of 60% for 4
days and then subjected to the exposure, on-press development and printing in the same manner as
described above. A number of the printing papers required until the on-press development of the
unexposed area of the image-recording layer on the printing machine was completed to reach a
state where the ink was not transferred to the printing paper in the non-image area was measured to
evaluate the on-press development property after the passage of time. The results obtained are
shown in Table 1.
<Printing durability>

After performing the evaluation for the on-press development property described above,
the printing was continued. As the increase in a number of printed materials, the image-recording
layer was gradually abraded to cause decrease in the ink density on the printed material. A
number of printed materials wherein a value obtained by measuring a halftone dot area rate of the
50% halftone dot of FM screen on the printed material using a Gretag densitometer decreased by
5% from the value measured on the 100" printed material was determined to evaluate the printing
durability.
<Stain resistance>

A 20™ printed material after the initiation of printing was picked up and the density of ink
adhered on the non-image area was determined to evaluate the stain resistance. The evaluation
was visually conducted on a ten point scale. As the point increases, the stain resistance is better.
Since it was not necessarily the case that the adhesion of ink on the non-image area occurred
uniform, the evaluation of stain resistance was conducted using the point of the visual observation.
<Stain resistance after passage of time>

The lithographic printing plate precursor obtained was allowed to stand in a temperature
and humidity controlled chamber set at temperature of 60°C and relative humidity of 60% for 4
days and then subjected to the exposure, on-press development and printing in the same manner as
described above. A 20™ printed material after the initiation of printing was picked up and the
density of ink adhered on the non-image area was determined to evaluate the stain resistance. The
evaluation was visually conducted on a ten point scale. The criteria of the visual observation were
same as those described in the stain resistance described above. As the point increéses, the stain

resistance after the passage of time is better.
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Examples 35 to 68 and Comparative Examples 8 to 14

2. Lithographic printing plate precursor of on-press development type-2 (case where
image-recording layer contains specific polymer compound)
(1) Formation of Image-recording layer

Coating solution (2) for image-recording layer having the composition shown below was
coated on Support (2) formed as described above by a bar and dried in an oven at 100°C for 60
seconds to form an image-recording layer having a dry coating amount of 1.0 g/m’.

Coating solution (2) for image-recording layer was prepared by mixing Photosensitive
solution (2) shown below with Microgel solution (1) shown below just before the coating, followed
by stitring.

<Photosensitive solution (2)>

Binder polymer (1) having structure shown above 0240 ¢
Infrared absorbing agent (1) having structure shown above 0.030g
Polymerization initiator (1) having structure shown above 0.162 ¢
Radical polymerizable compound (Tris(acryloyloxyethyl) 0.192 ¢

isocyanurate (NK ESTER A-9300, produced by Shin-Nakamura
Chemical Co., Ltd.))

Hydrophilic low molecular weight compound 0.062 g
(Tris(2-hydroxyethyl) isocyanurate)

Hydrophilic low molecular weight compound (1) having structure 0.050 g
shown above
Oil-sensitizing agent (Phosphonium compound (1) having 0.055¢

structure shown above)

Oil-sensitizing agent (Benzyl dimethyl octyl ammonium PFj salt) 0.018 g
Oil-sensitizing agent (Ammonium group-containing polymer 0.035¢
having structure shown above (reduced specific viscosity: 44

ml/g)

Specific polymer compound or Comparative polymer compound 080¢g
shown in Table 2

Fluorine-based surfactant (1) having structure shown above 0.008 g
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2-Butanone 1.091¢
1-Methoxy-2-propanol 8.609 g
<Microgel solution (1)>
Microgel (1) shown above 2640 ¢g
Distilled water 2425 ¢

(2) Formation of Protective layer

A protective layer was formed on the image-recording layer described above in the same
manner as in Example 1, thereby preparing Lithographic printing plate precursors (35) to (68) for
Examples 35 to 68 and Lithographic printing plate precursors (R-8) to (R-14) for Comparative
Examples 8 to 14, respectively.
(3) Evaluation

The on-press development property, on-press development property after the passage of
time, printing durability, stain resistance and stain resistance after the passage of time were
evaluated in the same manner as in Examples 1 to 34. The evaluation results obtained are shown

in Table 2.
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Examples 69 to 75 and Comparative Example 15

3. Lithographic printing plate precursor of simple processing type
(1) Preparation of lithographic printing plate precursor

Coating solution (2) for undercoat layer having the composition shown below was coated
on Support (1) formed as described above and dried at 100°C for one minute to prepare an
undercoat layer. The coating amount of the undercoat layer was 10 mg/m’. In the comparative
lithographic printing plate precursor, Comparative polymer compound (R-2) was used.

<Coating solution (2) for undercoat layer>

Specific polymer compound or Comparative polymer compound 050g

shown in Table 4

Water 500.00 g

Coating solution (3) for image-recording layer having the composition shown below was
coated on the undercoat layer so as to have a dry coating amount of 1.4 g/m” and dried at 100°C for
one minute to form an image-recording layer.

<Coating solution (3) for image-recording layer>

Polymerizable compound (M-1) shown below 333 parts by
weight

Binder polymer (B-1) (Mw: 47,000) shown below 2.67 parts by
weight

Sensitizing dye (D-1) shown below 032 parts by
weight

Polymerization initiator (I-1) shown below 0.61 parts by
weight

Chain transfer agent (S-2) shown below 0.57 parts by
weight

N-Nitrosophenylhydroxylamine aluminum salt 0.020 part by

weight
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Dispersion of e-phthalocyanine pigment 0.71 parts by
[pigment: 15% by weight; dispersing agent (allyl weight
methacrylate/methacrylic acid (molar ratio: 80/20) copolymer)

(Mw: 60,000): 10% by weight; solvent

(cyclohexanone/methoxypropyl acetate/1-methoxy-2-propanol =

15% by weight/20% by weight/40% by weight)]

Fluorine-based nonionic surfactant (MEGAFAC F780F, 0.016 part by
produced by Dainippon Ink & Chemicals Inc.) weight

Methyl ethyl ketone 47 parts by weight
Propylene glycol monomethyl ether 45 parts by weight

- o ; °
o) o o)
(Mixture of the isomers shown above)

| @ | \?N Os-N
S-2 N D-1 Z o>=N
T DO
N

O c |
g A o J(o\ioaém oﬁ;
a O O I

Coating solution (2) for protective layer having the composition shown below was coated

I-1

on the image-recording layer using a bar so as to have a dry coating amount of 0.50 g/m” and dried
at 125°C for 70 seconds to form a protective layer, thereby preparing Lithographic printing plate
precursors (69) to (75) for Examples 69 to 75 and Lithographic printing plate precursor (R-15) for
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Comparative Example 15, respectively.
<Coating solution (2) for protective layer>
Dispersion of mica shown below 0.6¢g
Sulfonic acid-modified polyvinyl alcohol [GOSERAN CKS-50, 08¢g

produced by Nippon Synthetic Chemical Industry Co., Ltd.
(sapontfication degree: 99% by mole; average polymerization

degree: 300; modification degree: about 0.4% by mole)]

Surfactant (EMALEX 710, produced by Nihon Emulsion Co., 0.002 g
Ltd.)
Water 13. g

(Preparation of dispersion of mica)

In 368 g of water was added 32 g of synthetic mica (SOMASIF ME-100, produced by
CO-OP Chemical Co., Ltd.; aspect ratio: 1,000 or more) and the mixture was dispersed using a
homogenizer until the average particle diameter (measured by a laser scattering method) became
0.5 um to obtain dispersion of mica.

(2) Exposure, Development and Printing

Each of the lithographic printing plate precursors was subjected to image exposure by
Violet semiconductor laser plate setter Vx9600 (having InGaN semiconductor laser (emission
wavelength: 405 nm + 10 nm/output: 30 mW)) produced by FUJIFILM Electronic Imaging Ltd.
(FFED). The image drawing was performed at resolution of 2,438 dpi using FM screen
(TAFFETA 20, produced by FUJIFILM Corp.) in a plate surface exposure amount of 0.05 mJ/cm®
so as to have a halftone dot area rate of 50%.

The exposed lithographic printing plate precursor was subjected to preheating at 100°C
for 30 seconds and then subjected to development processing in an automatic development
processor having a structure as shown in Fig. 1 using a developer having the composition shown
below.

The automatic development processor comprises a developing unit 6 for developing a
lithographic printing plate precursor (hereinafter, also referred to as a “PS plate”) 4 and a drying
unit 10 for drying the developed PS plate 4. An insertion slot is formed in a side plate of the
automatic development processor (on the left side in Fig. 1) and the PS plate 4 inserted through the
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insertion slot is transported into the developing unit 6 by carrying-in rollers 16 provided inside the

side plate of the automatic development processor. In a developing tank 20 of the developing unit
6, transport rollers 22, a brush roller 24 and squeeze rollers 26 are provided in order from the
upstream side in the transporting direction and backup rollers 28 are disposed in appropriate
positions therebetween. The PS plate 4 is immersed in the developer while being transported by
the transport rollers 22 and the protective layer and the unexposed area of the image-recording layer
of PS plate 4 were removed by rotation of the brush roller 24 to conduct development processing.
The PS platé 4 subjected to the development processing is transported into the drying unit 10 by the
squeeze rollers (carrying-out rollers) 26.

In the drying unit 10, a guide roller 36 and a pair of skewer rollers 38 are disposed in order
from the upstream side in the transporting direction. In the drying unit 10, drying means, for
example, hot air supply means or heat generating means (not shown) is also provided. A
discharge slot is provided in the drying unit 10 and the PS plate 4 dried by the drying means is
discharged through the discharge slot, whereby the processing of PS plate by the automatic
development processor is completed. The automatic development processor used in the example
had one brush roller having an outer diameter of 50 mm and being implanted with fiber of
polybutylene terephthalate (bristle diameter: 200 pm, bristle length: 17 mm), ‘and the brush roller
was rotated at 200 rpm (peripheral velocity at the tip of brush: 0.52 m/sec) in the same direction as
the transporting direction of the lithographic printing plate precursor. The temperature of the
developer was 30°C. The transportation of the lithographic printing plate precursor was
conducted at transporting speed of 100 cm/min. After the development processing, the
lithographic printing plate was dried in the drying unit. The drying temperature was 80°C.

The lithographic printing plate obtained was mounted on a printing machine (SOR-M,
produced by Heidelberg) and printing was performed at a printing speed of 6,000 sheets per hour
using dampening water (EU-3 (etching solution, produced by FUJIFILM Corp.))/water/isopropyl
alcohol = 1/89/10 (by volume ratio)) and TRANS-G (N) Black Ink (produced by Dainippon Ink &
Chemicals, Inc.).

(Developer)

The compositions of Developer 1 used in the examples and comparative examples are
shown in Table 3 below. In the developer, NEWCOL B13 is polyoxyethylene B-naphthyl ether
(average number of oxyethylene: n=13, produced by Nippon Nyukazai Co., Ltd.) and gum arabic
used has a weight average molecular weight (Mw) of 200,000.
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TABLE 3: Developer 1 (pH: 9.8)

0.2 M Aqueous boric acid solution 25.00 parts by
weight
0.2 M Aqueous sodium chloride solution 25.00 parts by
weight
0.1 M Aqueous sodium hydroxide solution 40.60 parts by
weight
Water 9.40 parts by
_ weight
NEWCOL B13 (produced by Nippon Nyukazai Co., Ltd.) 5.00 parts by
weight :
Gum arabic 2.50 parts by
weight
Hydroxy-alkylated starch (PENON JE66, produced by Nlppon 7.00 parts by
Starch Chemical Co., Ltd.) weight
(3) Evaluation

Printing durability, stain resistance, stain resistance after the passage of time and
developing property were evaluated in the following manner. The results obtained are
shown in Table 4.
<Printing durability>

As increase in the number of printing sheets, the image-recording layer was gradually
abraded to cause decrease in the ink receptivity, resulting in decrease of ink density on printing
paper. With respect to the lithographic printing plate obtained by the exposure in the same
exposure amount, a number of printed materials obtained until the ink density (reflection density)
decreased by 0.1 from that at the initiation of printing was determined to evaluate the printing
durability. The evaluation of printing durability is indicated as a relative printing durability
defined as below using Comparative Example 15 as the criterion (1.0). As the value of relative
printing durability increases, the printing durability is higher.

Relative printing durability = (Printing durability of subject lithographic printing plate
precursor)/(Printing durability of criterion lithographic printing plate precursor)
<Stain resistance>

The 20" sheet of the printed material from the initiation of printing was picked up and the
density of ink adhered on the non-image area was measured to evaluate the stain resistance. The
evaluation was visually conducted on a ten point scale. As the point increases, the stain resistance
is better. Since it was not necessarily the case that the adhesion of ink on the non-image area

occurred uniform, the evaluation of stain resistance was conducted using the point of the visual



WO 2012/127698 PCT/JP2011/063305

74
observation. The point of the visual observation was determined based on a guide that the point

was 10 in case a ratio of an area wherein the adhesion of ink on the non-image area was occurred
was (0%, the point was 9 in case the ratio was 1 to 10%, the point was 8 in case the ratio was 11 to
20%, the point was 7 in case the ratio was 21 to 30%, the point was 6 in case the ratio was 31 to
40%, the point was 5 in case the ratio was 41 to 50%, the point was 4 in case the ratio was 51 to
60%, the point was 3 in case the ratio was 61 to 70%, the point was 2 in case the ratio was 71 to
80%, the point was 1 in case the ratio was 81 to 90% and the point was 0 in case the ratio was 91 to
100%.
<Stain resistance after passage of time>

The lithographic printing plate precursor obtained was allowed to stand in a temperature
and humidity controlled chamber set at temperature of 60°C and relative humidity of 60% for 4
days and then subjected to the exposure, development and printing in the same manner as described
above. The 20" sheet of the printed material from the initiation of printing was picked up and the
denSity of ink adhered on the non-image area was measured to evaluate the stain resistance. The
evaluation was visually conducted on a ten point scale. The criteria of the visual observation were
same as those described in the stain resistance described above. As the point increases, the stain
resistance after the passage of time is better.
<Developing property>

With the lithographic printing plates obtained by performing the development while
varying the transporting speed, cyan density of the non-image area was measured by a Macbeth
densitometer. The transporting speed at which the cyan density of the non-image area became
equivalent to cyan density of the aluminum support was determined and regarded as the developing
property. The evaluation of developing property is indicated as a relative developing property
defined as below using Comparative Example 15 as a criterion (1.0). As the value of relative
developing property increases, the developing property is better and the performance is more
preferable.

Relative developing property = (Transporting speed of subject lithographic printing plate
precursor)/(Transporting speed of criterion lithographic printing plate precursor)
<Developing property after passage of time>

The lithographic printing plate precursor obtained was allowed to stand in a temperature
and humidity controlled chamber set at temperature of 60°C and relative humidity of 60% for 4
days and then subjected to the exposure and development in the same manner as described above,
and cyan density of the non-image area was measured by a Macbeth densitometer. The

transporting speed at which the cyan density of the non-image area became equivalent to cyan
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density of the aluminum support was determined and regarded as the developing property. The

evaluation of developing property is indicated as a relative developing property defined as below
using Comparative Example 15 as a criterion (1.0).  As the value of relative developing property
increases, the developing property after the passage of time is better and the performance is more
preferable. |

Relative developing property = (Transporting speed of subject lithographic printing plate

precursor)/(Transporting speed of criterion lithographic printing plate precursor)
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Industrial Applicability

According to the present invention, a lithographic printing plate precursor which is
capable of conducting a so-called direct plate making, in which the plate making is directly
conducted based on digital signals, for example, from a computer using various kinds of lasers and
exhibits high productivity, can be developed on a printing machine or with an aqueous solution
having pH of 11 or less, is prevented from degradation in developing property after the passage of
time, and can provide a lithographic printing plate exhibiting high printing durability and good stain

resistance (including stain resistance after the passage of time) can be provided.
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CLAIMS

1. Alithographic printing plate precursor comprising:

a support; and

an image-recording layer comprising (A) a polymerization initiator, (B) a sensitizing dye
and (C) a polymerizable compound,

wherein the image-recording layer or an undercoat layer which is optionally provided
between the support and the image-recording layer comprises (D) a polymer compound comprising
(al)a répeating unit having a side chain having a zwitter ion structure, (a2) a repeating unit having
a side chain having a polyoxyalkylene structure and (a3) a repeating unit having a side chain having
a structure represented by one of the following formulae (a3-1), (a3-2), (a3-3), (a3-4), (a3-5) and
(a3-6):

ICI) O OM31
* —Y*-P—OM* * —Y-0— P —oM —Y3—B<
(|3M31 OM32 OM32
(a3-1) | @3-2) (a3-3)
0 RO 0 R3O /—COQM31
_Y3_“_|_LR33 * _Y3 OR33 * __Y3
R32 I \—CO M3
@3-4) (a3-5) (a3-6)

wherein M*! and M* each independently represents a hydrogen atom, a metal atom belonging to
alkali metal or alkaline earth metal or an ammonium, R*' to R* each independently represents a
hydrogen atom or an alkyl group, Y° represents a single bond or a divalent connecting group
selected from the group consisting of —CO-, -O-, -HN-, a divalent aliphatic group, a divalent
aromatic group and a combination of these groups, and * indicates a site connecting to a main chain

of the polymer compound.

2. 'The lithographic printing plate precursor as claimed in Claim 1, wherein the side
chain having a zwitter ion structure in the repeating unit (al) has a structure represented by the

following formula (al-1) or (al-2):
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- +
x —y -NTL AT x —Y1—o—Fl>—o—L12—E
I —
Ry 0 |
(al-1) - (al-2)

wherein, in the formula (al-1), R!' and R each independently represents a hydrogen atom, an
alkyl group, an alkenyl group, an alkynyl group, an aryl group or a heterocyclic group, or R!' and
R"? may be combined with each other to from a ring structure, L'' represents a connecting group,
A’ represents a structure having an anion, Y' represents a single bond or a divalent connecting
group selected from the group consisting of -CO-, -O-, -HN-, a divalent aliphatic group, a divalent
aromatic group and a combination of these groups, and * indicates a site connecting to a main chain
of the polymer compound; in the formula (al-2), L2 represents a connecting group, E' represents a
structure having a cation, Y’ represents a single bond or a divalent connecting group selected from
the group consisting of -CO-, -O-, -HN-, a divalent aliphatic group, a divalent aromatic group and a
combination of these groups, and * indicates a site connecting to a main chain of the polymer

compound.

3. The lithographic printing plate precursor as claimed in Claim 1 or 2, wherein the side
chain having a polyoxyalkylene structure in the repeating unit (a2) has a structure represented by
the following formula (a2-1):

R21

I
* —YL{CHQ—(CH)E,—O—}R22 (a2-1)
: |

wherein R*! represents a hydrogen atom or an alkyl group, R* represents a hydrogen atom, an alkyl
group or an aryl group, a represents an integer from 1 to 5, 1 represents an integer from 2 to 150, Y?
represents a single bond or a divalent connecting group selected from the group consisting of ~-CO-,
-O-, -HN-, a divalent aliphatic group, a divalent aromatic group and a combination of these groups,

and * indicates a site connecting to a main chain of the polymer compound.

4. The lithographic printing plate precursor as claimed in Claim 3, wherein 1 in the

formula (a2-1) represents an integer from 31 to 150.

5. The lithographic printing plate precursor as claimed in any one of Claims 2 to 4,
wherein the side chain having a zwitter ion structure in the repeating unit (al) has a structure

represented by the formula (al-1) and A” in the formula (al-1) represents a sulfonate.
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6. The lithographic printing plate precursor as claimed in any one of Claims 1 to 5,
wherein the repeating unit (a3) has a side chain having the structure represented by the formula
(a3-1) or (a3-2).

7. The lithographic printing plate precursor as claimed in any one of Claims 1 to 6,
wherein the polymcr compound (D) further comprises (a4) a repeating unit having a side chain

having a radical polymerizable ethylenically unsaturated group.

8. The lithographic printing plate precursor as claimed in any one of Claims 1 to 7,

wherein the polymer compound (D) is contained in the undercoat layer.

9. A plate making method of a lithographic printing plate comprising:

exposing imagewise the lithographic printing plate precursor as claimed in any one of
Claims 1 to 8; and

removing an unexposed area of the image-recording layer by supplying printing ink and

dampening water on a printing machine.

10. A plate making method of a lithographic printing plate comprising:

exposing imagewise the lithographic printing plate precursor as claimed in any one of
Claims 1 to 8; and

removing an unexposed area of the image-recording layer by an automatic development

processor in the presence of a developer having pH from 2 to 11.
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