(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

-

U
(43) International Publication Date :
5 August 2010 (05.08.2010)

2P0

(10) International Publication Number

WO 2010/086211 A1

(51) International Patent Classification:
CO8F 220/58 (2006.01) CO8F 220/60 (2006.01)
B41C 1/00 (2006.01) B41C 1/10 (2006.01)

COSF 220/56 (2006.01)

(21) International Application Number:

PCT/EP2010/050263

(22) International Filing Date:

12 January 2010 (12.01.2010)
English
English

(25)
(26)
(30)

Filing Language:
Publication Language:
Priority Data:

09151708.6 30 January 2009 (30.01.2009) EP
61/149,030 2 February 2009 (02.02.2009) Us

Applicant (for all designated States except US): AGFA
GRAPHICS NV [BE/BE]; IP Department 3622, Septes-
traat 27, B-2640 Mortsel (BE).

1

(72)
(73)

Inventors; and

Inventors/Applicants (for US only): LOCCUFIER, Jo-
han [BE/BE]; Agta Graphics NV, IP Department 3622,
Septestraat 27, B-2640 Mortsel (BE). MORIAME,
Philippe [BE/BE]; Agta Graphics NV, IP Department
3622, Septestraat 27, B-2640 Mortsel (BE). LINGIER,
Stefaan [BE/BE]; Agfa Graphics NV, IP Department
3622, Septestraat 27, B-2640 Mortsel (BE).

Common Representative: AGFA GRAPHICS NV; IP
Department 3622, Septestraat 27, B-2640 Mortsel (BE).

74

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: ANEW ALKALI SOLUBLE RESIN

U R2

R’ 0

CJ

N

20107086211 A1 |1 00 O 010 O A0

<

W

(57) Abstract: An alkali soluble resin is disclosed comprising a first monomeric unit including at least one sulfonamide group and
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moiety comprising an ethylenically unsatured polymerisable group; R?, R* and R* independently represent hydrogen, an optionally
substituted alkyl, alkenyl, alkynyl, alkaryl, aralkyl, aryl or heteroaryl group or, the necessary atoms to form a five to eight mem-
bered ring.
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A NEW ALKALI SOLUBLE RESIN,
[DESCRIPTION]
FIELD OF THE INVENTION

5 [0001] The present invention relates to a new alkali
soluble resin and a lithographic printing plate precursor

comprising said resin.

BACKGROUND OF THE INVENTION

10
[0002] Lithographic printing presses use a so-called
printing master such as a printing plate which is mounted on a
cylinder of the printing press. The master carries a
lithographic image on its surface and a print is obtained by

15 applying ink to said image and then transferring the ink from
the master onto a receiver material, which is typically paper.
In conventional, so-called “wet” lithographic printing, ink as
well as an agqueous fountain solution (alsco called dampening
liquid) are supplied to the lithographic image which consists

20 of oleophilic (or hydrophobic, i.e. ink-accepting, water-
repelling) areas as well as hydrophilic (or oleophobic, i.e.
water—-accepting, ink-repelling) areas. In so-called
driographic printing, the lithographic image consists of ink-
accepting and ink-abhesive (ink-repelling) areas and during

25 driographic printing, only ink is supplied to the master.
[0003] Printing masters are generally obtained by the
image-wise exposure and processing of an imaging material
called plate precursor. In addition to the well-known
photosensitive, so-called pre-sensitized plates, which are

30 sultable for UV contact exposure through a film mask, also
heat-sensitive printing plate precursors have become very
popular in the late 1990s. Such thermal materials offer the
advantage of daylight stability and are especially used in the
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so-called computer-to-plate method wherein the plate precursor
is directly exposed, i.e. without the use of a film mask. The
material is exposed to heat or to infrared light and the
generated heat triggers a {physico-)chemical process, such as
ablation, polymerization, insolubilization by cross linking of
a polymer, heat-induced solubilization or particle coagulation
of a thermoplastic polymer latex.

[0004] The most popular thermal plates form an image by a
heat-induced solubility difference in an alkaline developer
between exposed and non-exposed areas of the coating. The
coating typically comprises an oleophilic binder, e.g. a
phenolic resin, of which the rate of dissolution in the
developer is either reduced (negative working) or increased
(positive working) by the image-wise exposure. During
processing, the solubility differential leads to the removal
of the non-image (non-printing) areas of the coating, thereby
revealing the hydrophilic support, while the image (printing)
arcas of the coating remain on the support. Typical examples
of such plates are described in e.g. EP-A 625728, 823327,
825927, 864420, 894622 and 901902. Negative working
embodiments of such thermal materials often require a pre-heat
step between exposure and development as described in e.g. EP-
625,728,

[0005] EP 1 985 445 discloses a lithographic printing plate
precursor comprising on a support having a hydrophilic surface
a coating comprising an IR absorbing agent and a contrast
enhancing compound.

[0006] WO 2007/099047 discloses a heat-sensitive positive-
working lithographic printing plate precursor comprising a
support having a hydrophilic surface and a heat-sensitive
coating comprising an IR absorbing agent, a phenolic resin and
an alkaline soluble polymer comprising a specific monomeric

unit including a sulfonamide group.
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[0007] Unpublished patent application EP 8 105 202
discloses a heat-sensitive positive-working lithographic
printing plate precursor comprising on a support having a
hydrophilic surface, a heat-sensitive coating comprising an
underlayer comprising a specific alkaline soluble polymer and
an upperlayer comprising a phenolic resin.,

[6008]) Before, during and after the printing step, a
lithographic printing plate is in general treated with various
liquids such as for example ink and/or fountain solution or
treating liquids for further improving the lithographic
properties of the image and non-image areas. Ink and fountain
solution for example, may attack the coating and may reduce
the press life. It is of high importance that the coating is
sufficiently resistent against the application of these
variety of treating liquids or in other words, has a high
chemical resistance. Furthermore, it is important that
positive-working printing plate precursors based on a
solubility difference exhibit a substantive differentiation
between the development kinetics of exposed and non-exposed
areas. In other words, the dissolution of the exposed areas in
the developer should be completely finished before the
unexposed areas also start dissolving in the developer. If
this differentiation 1s not sufficiently pronounced,
insufficient clean-out which may become apparent as a
reduction of the sensitivity of the plate, toning (ink-
acceptance in the non-image areas) and/or ink build-up on the
blanket, may result, The low differentiation between the
development kinetics of exposed and non-exposed areas may
further lead to a loss of coating in the image areas,
especially a loss of small image details or so-called high
lights, a reduced press life and/or a reduced chemical

resistance.
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SUMMARY OF THE INVENTION

[0009] It is an object of the present invention to provide
a new alkali soluble resin and to provide a positive-working
lithographic printing plate with an execellent lithographic
quality and a high chemical resistance. A printing plate with
a high lithographic quality means a printing plate showing no
stain on the plate after processing and no toning during
printing. A high chemical resistance means that the coating is
not, or substantially not affected by printing ligquids such as
the printing ink, e.g. UV curable printing ink, fountain
solution, plate and blanket cleaner.

[0010] The objects of the present invention are realized by
c¢laims 1 and 12 repectively, 1.e. an alkali soluble resin as
defined in claim 1 characterized in that said resin comprises
a first monomeric unit including at least one sulfonamide
group and a second monomeric unit according to the following

structure (I):

wherein

R1 represents a structural moiety comprising an
ethylenically unsatured polymerisable group;

R2, R3 and R4 independently represent hydrogen, an

optionally substituted alkyl, alkenyl, alkynyl, alkaryl,
aralkyl, aryl or hetercaryl group or the necessary atoms to
form a five to eight membered ring; and a lithographic
printing plate precursor as defined in claim 12 which
comprises on a support having a hydrophilic surface or which

is provided with a hydrophilic layer, a heat and/or light-
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sensitive coating including an infrared absorbing agent and
the alkaline soluble resin according to structure (I).

[0011] It was surprisingly found that a printing plate
precursor comprising the alkali soluble resin according to the
invention, i.e. a resin comprising a first monomeric unit
including at least one sulfonamide group and a second
monomeric unit according to structure (I} as described above,
results in a printing plate with excellent lithographic
properties.

[0012] Other features, elements, steps, characteristics and
advantages of the present invention will become more apparent
from the following detailed description of preferred
embodiments of the present invention. Specific embodiments of

the invention are also defined in the dependent claims.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The alkali soluble resin of the present invention
includes a first moncmeric unit containing at least one
sulfonamide group, and a second monomeric unit derived from

the monomer according to the following structure (I):

Q@ Rz\/m
Rl,ﬂxoxfxwrim
O
(I)
wherein

R! represents a structural moiety comprising an

ethylenically unsatured polymerisable group;

2 3 4
R°, R* and R independently represent hydrogen, an

optionally substituted alkyl group such as methyl, ethyl
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or propyl; an optionally substituted cycloalkyl group such
as cyclopentyl, cyclohexyl, 1,3-dimethylcyclohexyl; an
optionally substituted alkenyl, alkynyl, alkaryl, aralkyl
or hetercaralkyl group, an optionally substituted aryl
group such as benzene, naphthalene or antracene, or an
optionally substituted heterocaryl aryl group such as
furan, thiophene, pyrrole, pyrazole, imidazole, 1,2,3-
triazole, 1,2,4-triazole, tetrazole, oxazole, isoxazole,
thiazole, isothiazole, thiadiazole, oxadiazole, pyridine,
pyridazine, pyrimidine, pyrazine, 1,3,5-triazine, 1,2,4-
triazine or 1,2,3-triazine, benzofuran, benzothiophene,
indole, indazole, benzoxazole, gquinoline, quinazoline,
benzimidazole or benztriazole; or the necessary atoms to

form a five to eight membered ring.

[0014] Preferably, R® and R? in structure (I)
independently represent hydrogen or an optionally substituted

alkyl or aryl group, most preferably, R2 and R*® represent

hydrogen. R4 preferably represents an optionally substituted
alkyl or aryl group.

[0015] The ethylenically unsatured polymerisable group
preferably represents an acrylate, a methacrylate, a styrene,
a maleimide, an acrylamide or a methacrylamide group. An
acrylamide and a methacrylamide group are particularly
preferred.

[0016] In a preferred embodiment, the alkali soluble resin
contains a second monomeric unit derived from the monomer

acceording to structure (II):
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— 7 -
0 o
)

RS L 0\)|\
N R6
N

0
(11)

wherein

R® represents hydrogen or an optionally substituted alkyl
group such as a methyl, ethyl, propyl or isopropyl group;

R® represents hydrogen, an optionally substituted alkyl
group such as a methyl, ethyl or propyl group; an optionally
substituted cycloalkyl group such as a cyclopentyl,
cyclohexyl, 1,3-dimethylcyclohexyl group; an optionally
substituted alkenyl, alkynyl, alkaryl or aralkyl group, an
optionally substituted aryl group such as benzene, naphthalene
or antracene, or an optionally substituted heteroaryl group
such as furan, thiophene, pyrrole, pyrazole, imidazole, 1,2,3-
triazole, 1,2,4-triazole, tetrazole, oxazole, isoxazole,
thiazole, isothiazole, thiadiazole, oxadiazole, pyridine,
pyridazine, pyrimidine, pyrazine, 1,3,5-triazine, 1,2,4-
triazine or 1,2,3-triazine, benzofuran, benzothiophene,
indole, indazole, benzoxazole, quinoline, quinazoline,

benzimidazole or benztriazole; and

1 . . .
I,” represents a divalent linking group.

[0017] The optional substitutents on the alkyl, cycloalkyl,
alkenyl, alkynyl, alkaryl or aralkyl, aryl or heteroaryl aryl
groups may be selected from alkyl, cycloalkyl, alkenyl or
cycloalkenyl group; an aryl or heterocaryl group; an alkylaryl
or arylalkyl group; an alkoxy or aryloxy group; a thio alkyl,
thio aryl or thio heterocaryl group; an alkyl ester of a
hydroxyl, -SH, a carboxylic acid group; an alkyl ester of a
sulphonic acid group; an alkyl ester of a phosphonic acid

group; an alkyl ester of a phosphoric acid group; an amino
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group; a nitro group; a nitrile group; a halogen; or a
combination of at least two of these groups, including at
least one of these groups which is further substituted by one
of these groups.

[0018] Preferably, the linking group L1 represents an

alkylene, arylene, heterocarylene, -0-, -C0O-, -C0-0-, -0-CO-,

-CS—, =0-(CHp}x~, —(CHp)x-0-, —(CH3}x~0-CO-, -0-CO-(CHz}x~, -
(CH3) x«=0-CO- (CHp) 1=, = (CH2) x~COO0~,-CO-0- {CH2) x—, — {CH2) x~COO- (CHz2} 1~
, —(CHz)x-NH-, -NH-(CHj)x~, —(CHz)x~CONH-, - (CHz)x-CONH-50,-,

—NH- (CH3) x—-0- (CH5) 1., —-CO-(CHy)x, =-{CH3}x-CO-, -CO-NH-, -NH-CO-,
-NH-C0O-0-, -0O-CO-NH, -{(CH;),-CO-NH-, -NH-CO-(CHz)x—,
-NH-CO-NH-, -NH-CS-NH-, or combinations thereof. K and 1

independently represent an integer equal to one or greater
. . 1
than one. Most preferred, the linking group L represents an

alkylene, arylene or hetercarylene group.
[0019] Without being limited thereto, typical examples of
monomers according to general structure (I} and/or (I1) are

given below,.

Monomer-1

H
Z N\¢jL CH,
Y

H Monomer-2
A N CH,
/\rf%\r

2 Monomer—3
O
0
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0 Monomer-4
o CH,
Y

q Q Monomer-5
S0t
0 0 '

0 Monomer-—6
0 0
YT w)LCHs
0 0 CH,

Monomer-8

)ﬁr\/\/\g\)t

Monomer-9

H, 0
H
N o ch,
0 0
07 0
HVCH’

0
g Monomer-10
Y o
0 0
\“JLCH
0
Monomer-11
0
o 0
\ \/[(
o CH,

[0020] The first monomeric unit containing a sulfonamide
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group is a monomeric unit comprising a sulphonamide group
j . j k
represented by —NRJ-Soz— or —SOz—NRk— wherein R’ and R® each

independently represent Hydrogen, an optionally substituted
alkyl, alkanoyl, alkenyl, alkynyl, cycloalkyl, heterocyclic,
aryl, hetercaryl, aralkyl, heteroaralkyl group or combinations
thereof,

[0021] In a preferred embodiment the monomeric unit
containing a sulfonamide group is derived from the monomer

according toc structure (III):

R9

R,/
C=cC
il

wherein

i . .
R, R8 and R9 independently represent hydrogen or an optionally

alkyl group such as a methyl, ethyl, propyl or isopropyl
group;

L? represents a divalent linking group; and

R and R represent hydrogen, an optionally substituted alkyl
group such as a methyl, ethyl, propyl or isopropyl group; an
optionally substituted cycloalkyl group such as a cyclopentyl,
cyclohexyl, 1,3-dimethylcyclohexyl group, an optionally
substituted alkenyl, alkynyl, alkaryl or aralkyl group, an
optionally substituted aryl group such as benzene, naphthalene
or antracene, or an optionally substituted heterocaryl aryl
group such as furan, thiophene, pyrrole, pyrazole, imidazole,
1,2,3-triazole, 1,2,4-triazole, tetrazole, oxazole, isoxazole,
thiazole, isothiazole, thiadiazole, oxadiazole, pyridine,

pyridazine, pyrimidine, pyrazine, 1,3,5-triazine, 1,2,4-
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triazine or 1,2,3-triazine, benzofuran, benzothiophene,
indole, indazocle, benzoxazole, guinoline, quinazoline,

benzimidazole or benztriazole.

[0022] Preferably R’ and R® represent hydrogen and R®

preferably represents hydrogen or an alkyl group.
[0023] Preferably, the linking group L2 represents an

alkylene, arylene, heteroarylene, -0-, -CO-, -C0O-0-, -0-CO-,

-CS—, -0-(CHz}x—, —(CHz)x-0-, —(CHz)x-0-CO-, ~0-CO-{CH2)k~, -
{CHz} x—0-CO-(CHz) 1~, — (CHz) x~COO0~-,-C0O-0- (CH3z) x—, - {(CH2) x~COO- (CH2) 1~
, —{CHy)x-NH-, -NH-(CHy)yx-, -{CHz)x—CONH-, - (CH)x-CONH-SO;-,

-NH- (CH3) x—-0O- (CH2) 1-, —-CO-{CHz2)g, ={CHz)x~CO-, -CO-NH-, -NH-CO-,
-NH-C0O-0—-, —0O-CO-NH, -{CH,)x-CO-NH-, -NH-CO-(CH)x—,
-NH-CC-NH-, -NH-CS-NH-, or combinations thereof. K and 1

independently represent an integer equal to one or greater
than one. Most preferably, the linking group L2 represents an

alkylene, arylene or heteroarylene group.

[0024] The optional substituents may be selected from an
alkyl, cycloalkyl, alkenyl or cyclc alkenyl group, an aryl or
heteroaryl group, an alkylaryl or arylalkyl group, an alkoxy
or aryloxy group, a thio alkyl, thio aryl or thio heteroaryl
group, a hydroxyl group, -SH, a carboxylic acid group or an
alkyl ester thereof, a sulphonic acid group or an alkyl ester
thereof, a phosphonic acid group or an alkyl ester thereof, a
phosphoric acid group or an alkyl ester thereof, an amino
group, a sulphonamide group, an amide group, a nitro group, a
nitrile group a halogen or a combination of at least two of
these groups, including at least one of these groups which 1s

further substituted by one of these groups.

[0025] In a more preferred embodiment the first monomeric
unit containing the sulfonamide group is derived from the

monomer according to structure (IV):
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(IV)

wherein R'?, R' and R! independently represent hydrogen or an
optionally substituted alkyl group such as methyl, ethyl or
propyl group; and

L3 represents a divalent linking group; t represents 0, 1 or an

integer greater 1;

R¥® or R'® independently represent hydrogen, an optionally
substituted alkyl, alkenyl, alkynyl, alkaryl, aralkyl group,
an optionally substituted cycloalkyl group such as a
cyclopentyl, cyclohexyl, 1,3-dimethylcyclohexyl group, an
optionally substituted aryl group such as benzene, naphthalene
or antracene or an optionally substituted heterocaryl aryl
group such as furan, thiophene, pyrrole, pyrazole, imidazole,
1,2,3-triazole, 1,2,4-triazole, tetrazole, oxazole, isoxazole,
thiazole, isothiazole, thiadiazole, oxadiazole, pyridine,
pyridazine, pyrimidine, pyrazine, 1,3,5-triazine, 1,2,4-

triazine or 1,2,3-triazine, benzofuran, benzothiocophene,
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indole, indazole, benzoxazole, quinoline, quinazoline,

benzimidazole or benztriazole; and

R®, R, R2® and R?! independently represent an alkyl,
cycloalkyl, alkenyl or cyclo alkenyl group, an alkoxy group, a
thio alkyl group, a hydroxyl group, -SH, a carboxylic acid
group or an alkyl ester thereof, a sulphonic acid group or an
alkyl ester thereof, a phosphonic acid group or an alkyl ester
thereof, a phosphoric acid group or an alkyl ester thereof, an
amino group, a sulphonamide group, an amide group, a nitro

group, a nitrile group or a halogen.

[0026] Preferably, the linking group L3 represents an

alkylene, arylene, hetercarylene, -0-, -CO0~-, -CO-0-, -0-CO-,

-CS—, -0-{CHz)x=, ~(CH2)x—0-, —(CHjz)x-0-CO-, -0-CO-(CHz)x~, -
(CHz) x=0-CO-(CHy) 1—, — (CHz) x-CO0O~,~-CO-0-{CHz} x—, - (CH2) x~COO~ (CHz) 1~
; —(CHz)xk-NH-, -NH-(CHz)x—, - (CH2)x-CONH-, - {CHz}x-CONH-50,-,

~NH=~ (CH3) x=O- (CH3) -, —-CO-(CH3z)x, - (CHjz)x-CO-, -CO-NH-, -NH-CO-,
-NH-C0O-0-, -0-CO-NH, =-(CHy)x—CO-NH-, -NH-CO-(CH2)x—,
-NH-CO-NH-, -NH-CS-NH-, or combinations thereof. K and 1
independently represent an integer equal to one or greater
than one.

[0027] The optional substituents may be selected from an
alkyl, cycloalkyl, alkenyl or cyclo alkenyl group, an aryl or
hetercaryl group, an alkylaryl or arylalkyl group, an alkoxy
or aryloxy group, a thio alkyl, thio aryl or thio hetercaryl
group, a hydroxyl group, -SH, a carboxylic acid group or an
alkyl ester thereof, a sulphonic acid group or an alkyl ester
thereof, a phosphonic acid group or an alkyl ester therecof, a
phosphoric acid group or an alkyl ester thereof, an amino
group, a sulphonamide group, an amide group, a nitro group, a
nitrile group a halogen or a combination of at least two of

these groups, including at least one of these groups which is
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further substituted by one of these groups.
12
[0028] Preferably, in structure (IV}, R and R13 represent

hydrogen and preferably R' represent hydrogen or an alkyl
g p

group. R or R' preferably independently represent hydrogen,
an alkyl, a cycloalkyl or aryl group. L3 preferably represents
an alkylene, arylene, heterocarylene, -CO-NH-, -CO-0- or
combinations thereof, most preferably L3 is absent.

[0029] Alternatively, the first monomeric unit containing
the sulfonamide group is derived from the monomer according to

structure (V):

(L),

rE R
ng R’.!l

I‘i]H

[N

Y7

(V)
wherein

3

R, R, RM, 17, t and R'®, R'®’, R?® and R*' and the optional

substituents are as described for structure IV; and

R'" represent an optionally substituted alkyl, alkenyl,
alkynyl, alkaryl, aralkyl group, an optionally substituted
cycloalkyl group such as a cyclopentyl, cyclohexyl, 1,3-
dimethylcyclohexyl group, an optionally substituted aryl group
such as benzene, naphthalene or antracene or an optionally
substituted heteroaryl aryl group such as furan, thiophene,
pyrrole, pyrazole, imidazole, 1,2,3-triazole, 1,2,4-triazole,
tetrazole, oxazole, isoxazole, thiazole, isothiazole,

thiadiazole, oxadiazole, pyridine, pyridazine, pyrimidine,
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pyrazine, 1,3,5-triazine, 1,2,4-triazine or 1,2,3-triazine,
benzofuran, benzothiophene, indole, indazole, benzoxazole,

quinoline, quinazoline, benzimidazole or benztriazole.

1
[0030] Preferably, in structure (V), R12 and R 3 represent

hydrogen, preferably R represent hydrogen or an alkyl group
and R!’ preferably represents an alkyl, cycloalkyl or aryl

group. The linking group L3 preferably represents an alkylene,
arylene, heteroarylene, -CO-NH-, -C0-0- or combinations

3 .,
thereof; most preferably L~ 1s absent.

[0031] Further suitable examples of sulfonamide polymers
and/or their method of preparation are disclosed in EP 933
682, EP 330 239, EP 894 622, EP 982 123, EP 1 072 432, WO
99/63407 and EP 1 400 351.

[0032] Without being limited thereto, typical sulfonamide
monomeric units according to the present invention are given

below as monomers:

Sul fonamide Monomer-1

H, -
N
L
o
NH

2

Sulfonamide Monomer -2

%}r”@%
HN
&

Sulfonamide Monomer -3

)i]WH
N\©\
0
1%
HN. N

=

[
No

CH,

CH,
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Sulfonamide

Monomer -4

2
CH, Sulfonamide Monomer -5
0]
L
.
NH,
o Sulfonamide Monomer -6
/
N
I L
.
NH,
H Sulfonamide Monomer -7
N
/\[r
L
o
HN.
C,H,

Sulfonamide

Monomer -8

Sul fonamide

Monomer -9

Sulfonamide

Monomer -10

Sulfonamide

Monomer -11

Sulfonamide

Monomer -12
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[0033] The alkali soluble binder according to the present
invention may further comprise one or more other monomeric
units, preferably selected from an alkyl or aryl
{meth)acrylate such as methyl (meth)acrylate, ethyl
(meth)acrylate, butyl ({(meth)acrylate, benzyl {(meth)acrylate,
2-phenylethyl (meth)acrylate, hydroxylethyl (meth)acrylate,
phenyl {meth)acrylate; {(meth)acrylic acid; (meth)acrylamide;
a N- alkyl or N-aryl (meth)acrylamide such as N-methyl
{meth)acrylamide, N-ethyl (meth)acrylamide, N-phenyl
(meth)acrylamide, N-benzyl (meth)acrylamide, N-methylol
(meth)acrylamide, N-{4-hydroxyphenyl) {meth)acrylamide, N-({4-
metylpyridyl) (meth)acrylate; {(meth)acrylonitrile; styrene; a
substituted styrene such as 2-, 3- or 4-hydroxy-styrene, 4-
benzoic acid-styrene; N-{meth)acryloylaminoethyl phtalimide, a
vinylpyridine such as 2-vinylpyridine, 3-vinylpyridine, 4-
vinylpyridine; a substituted vinylpyridine such as 4-methyl-2-
vinylpyridine; vinyl acetate, optionally the copolymerised
vinyl acetate monomeric units are at least partially
hydrolysed, forming an alcohol group, and/or at least
partially reacted by an aldehyde compound such as formaldehyde
or butyraldehyde, forming an acetal or butyral group; vinyl
alcohol; vinyl acetal; vinyl butyral; a vinyl ether such as
methyl vinyl ether; vinyl amide; a N-alkyl vinyl amide such as
N-methyl vinyl amide, caprolactame, vinyl pyrrolydone;
maleimide; a N-alkyl or N-aryl maleimide such as N-benzyl
maleimide,

[0034] Without being limited thereto, typical generic
structures of the alkali soluble resin according to the
present invention are given below represented by their monomer

composition.
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[0035] In each of the structures above m,

independently represent an integer ranging between 1 and 200,
preferably an integer ranging between 2 and 150 and most

preferably ranging between 4 and 100,
The alkali soluble polymer of the present invention

[0036]
i.e. number

has preferably a molecular weight ranging for M,
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average molecular weight, between 10000 and 500000, more
preferably between 10000 and 200000, most preferably between
10000 and 100000, and for M,, i.e. weight average molecular
weight, between 10000 and 1000000, more preferably between
20000 and 500000, most preferably between 20000 and 200000.
[0037] According to the present invention, there is also
provided a lithographic printing plate precursor comprising on
a support a heat and/or light sensitive coating comprising the
alkali soluble resin according to structures (I} or (II}) of
the present invention. The printing plate is positive-working,
i.e. after exposure and development the exposed areas of the
coating are removed from the support and define hydrophilic
(non-printing} areas, whereas the unexposed coating is not
removed from the support and defines oleophilic (printing)
arecas. It was surprisingly found that the coating of a
printing plate precursor comprising the alkali soluble resin
of the present invention has, compared to resins of the prior
art, an improved thermoresponsivity which may result in an
improved developing latitude. An improved thermoresponsivity
means that the difference in dissolution rate of the coating
between the exposed and non-exposed areas is enhanced which
results in an improved developing latitude.

[0038] Optionally, the coating may further comprise one or
more binders selected from hydrophilic binders such as
homopolymers and copolymers of vinyl alcohol,
(meth)acrylamide, methylol (meth)acrylamide, (meth)acrylic
acid, hydroxyethyl (meth)acrylate, maleic
anhydride/vinylmethylether copolymers, copolymers of
(meth)acrylic acid or vinylalcohol with styrene sulphonic
acid; hydrophobic binders such as phenolic resins (e.g.
novolac, resoles or polyvinyl phenols); chemically modified
phenclic resins or polymers containing a carboxyl group, a

nitrile group or a maleimide group as described in DE 4 007
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428, DE 4 027 301 and DE 4 445 820; polymers having an active
imide group such as —SOZ~NH—CO—Rh, —SOZ—NH—SOZ—Rh or —CQO-NH-
SOzuRh wherein Rh represents an optionally substituted

hydrocarbon group such as an optionally substituted alkyl,
aryl, alkaryl, aralkyl or heteroaryl group; polymers
comprising a N-benzyl-maleimide monomeric unit as described in
EP 933 682, EP 894 622 (page 3 line 16 to page 6 line 30), EP
982 123 (page 3 line 56 to page 51 line 5), EP 1 072 432 (page
4 line 21 to page 10 line 29) and WO 99/63407 (page 4 line 13
to page 9 line 37); polymers having an acidic group which can
be selected from polycondensates and polymers having free
phenolic hydroxyl groups, as obtained, for example, by
reacting phenol, resorcinol, a cresol, a xylenol or a
trimethylphenol with aldehydes, especially formaldehyde, or
ketones; condensates of sulfamoyl- or carbamoyl-substituted
aromatics and aldehydes or ketones; polymers of bismethylol-
substituted ureas, vinyl ethers, vinyl alcohols, vinyl acetals
or vinylamides and polymers of phenylacrylates and copolymers
of hydroxy-phenylmaleimides; copolymers comprising
vinylacetals as described in EP 1 208 014 and W02009/005582;
polymers having units of vinylaromatics, N-

aryl (meth)acrylamides or aryl (meth)acrylates containing
optionally one or more carboxyl groups, phenclic hydroxyl
groups, sulfamoyl groups or carbamoyl groups such as polymers
having units of 2-hydroxyphenyl (meth)acrylate, of N-(4-
hydroxyphenyl) (meth)acrylamide, of N-(4-sulfamoylphenyl)-
{meth)acrylamide, of N-(4-hydroxy-3,5-dimethylbenzyl)-
(meth)acrylamide, or 4-hydroxystyrene or of
hydroxyphenylmaleimide; vinylaromatics, methyl (meth)acrylate,
phenyl (meth)acrylate, benzyl {(meth)acrylate, methacrylamide or
acrylonitrile.

[00392] The amount of alkali soluble binder according to the
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present invention in the coating is preferably above 50 %wt,
more preferably above 75 %$wt and most preferably above 85% wt
relative to the total weight of all ingredients in the layer
comprising the alkali soluble binder.

[0040] The coating may comprise, besides the layer
comprising the alkali soluble binder of the present invention
— further also referred to as first layer - and optionally one
or more additional binders, optional other layers. In a
preferred embodiment, the coating comprises besides the first
layer, a second layer comprising a phenolic resin located
above said first layer; further referred to as upper layer.
Said phenolic resin is an alkaline soluble oleophilic resin.
The phenolic resin is preferably a novolac, a resol or a
polyvinylphenolic resin; novolac is more preferred. Typical
examples of such polymers are described in DE-A-4007428, DE-A-
4027301 and DE-A-4445820, Other preferred polymers are
phenclic resins wherein the phenyl group or the hydroxy group
of the phenolic monomeric unit are chemically modified with an
organic substituent as described in EP 894 622, EP %01 902, EP
933 682, W0%9/63407, EP 934 822, EP 1 072 432, US 5,641,608,
EP 982 123, W099/01795, W004/035310, WO04/035686, WO04/035645,
WO004/035687 or EP 1 506 858.

[0041] The novolac resin or resol resin may be prepared by
polycondensation of at least one member selected from aromatic
hydrocarbons such as phenol, o-cresol, p-crescl, m-cresol,
2,5-xylenol, 3,5-xylenol, resorcinol, pyrogallol, bisphenol,
bisphenol A, trisphenol, o-ethylphenol, p-etylphenol,
propylphenol, n-butylphenol, t-butylphenol, l-naphtol and 2-
naphtol, with at least one aldehyde or ketone selected from
aldehydes such as formaldehyde, glyoxal, acetoaldehyde,
propionaldehyde, benzaldehyde and furfural and ketones such as
acetone, methyl ethyl ketone and methyl iscobutyl ketone, in

the presence of an acid catalyst. Instead of formaldehyde and
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acetaldehyde, paraformaldehyde and paraldehyde may,
respectively, be used.

[0042] The weight average molecular weight, measured by gel
permeation chromatography using universal calibration and
polystyrene standards, of the novolac resin is preferably from
500 to 150,000 g/mol, more preferably from 1,500 to 50,000
g/mol,

[0043] The poly(vinylphenol) resin may also be a polymer of
one or more hydroxy-phenyl containing monomers such as
hydroxystyrenes or hydroxy-phenyl (meth)acrylates. Fxamples of
such hydroxystyrenes are o-hydroxystyrene, m-hydroxystyrene,
p-hydroxystyrene, 2-(o-hydroxyphenyl)propylene, 2-{m-
hydroxyphenyl)propylene and 2-{p-hydroxyphenyl)propylene. Such
a hydroxystyrene may have a substituent such as chlorine,
bromine, iodine, fluorine or a Ci-4 alkyl group, on its
aromatic ring. An example of such hydroxy-phenyl
(meth)acrylate is 2-hydroxy-phenyl methacrylate.

[0044] The poly(vinylphenol) resin may usually be prepared
by polymerizing one or more hydroxy-phenyl containing monomer
in the presence of a radical initiator or a cationic
polymerization initiator. The poly(vinylphenol) resin may also
be prepared by copolymerizing one or more of these hydroxy-
phenyl containing monomers with other monomeric compounds such
as acrylate monomers, methacrylate monomers, acrylamide
monomers, methacrylamide monomers, vinyl monomers, aromatic
vinyl moncomers or diene monomers.

[0045] The weight average molecular weight, measured by gel
permeation chromatography using universal calibration and
polystyrene standards, of the poly(vinylphenol) resin is
preferably from 1.000 to 200,000 g/mol, more preferably from
1,500 to 50,000 g/mol.

[0046] Examples of suitabkle phenolic resins are:
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0l: ALNOVOL SPN452 is a solution of a novolac resin, 40
swt in Dowanol PM, obtained from CLARIANT GmbH.
Dowanol PM consists of l-methoxy-2-propanocl (>99.5 %)

and Z2-methoxy-1l-propancl (<0.5 %).

-02: ALNOVOL SPN400 is a solution of a noveolac resin, 44
2wt in Dowanol PMA, obtained from CLARIANT GmbH.
Dowanol PMA consists of 2-methoxy-l-methyl-

ethylacetate.

—-03: ALNOVOIL HPN100 a novolac resin obtained from
CLARIANT GmbH.

-04;: DURITE PD443 is a novolac resin obtained from
BORDEN CHEM. INC.

-0b: DURITE SD423A is a novolac resin obtained from
BORDEN CHEM. INC.

-06: DURITE SD126A is a novolac resin obtained from
BORDEN CHEM. INC.

—-07: BAKELITE 6866LB02 is a novolac resin obtained from
BAKELITE AG.

-08: BAKELITE 6866LB03 is a novolac resin obtained from
BAKELITE AG,

-09: KR 400/8 is a novcolac resin obtained from KOYO
CHEMICALS INC.

-10: HRJ 1085 is a novolac resin obtained from

SCHNECTADY INTERNATIONAL INC,.
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RESIN -11: HRJ 2606 is a phenol novolac resin obtained from
SCHNECTADY INTERNATIONAL INC.

RESIN -12: LYNCUR CMM is a copolymer of 4-hydroxy-styrene
and methyl methacrylate obtained from SIBER HEGNER.

[0047] The dissolution behavior of the two-layer coating -
i.e. the coating comprising the first layer and the upper
layer and optionally other layers - in the developer can be
fine-tuned by optional solubility regulating components. More
particularly, development accelerators and development
inhibitors can be used. These ingredients are preferably added
to the upper layer.

[0048] Development accelerators are compounds which act as
dissolution promoters because they are capable of increasing
the dissolution rate of the coating. Developer resistance
means, also called development inhibitors, are ingredients
which are capable of delaying the dissolution of the unexposed
areas during processing. The dissoluticon inhibiting effect is
preferably reversed by heating, so that the dissolution of the
exposed areas is not substantially delayed and a large
dissolution differential between exposed and unexposed areas
can thereby be obtained. The compounds described in e.g. EP
823 327 and WO 97/39894 are believed to act as dissolution
inhibitors due to interaction, e.g. by hydrogen bridge
formation, with the alkali-scluble resin{s) in the coating.
Inhibitors of this type typically comprise at least one
hydrogen bridge forming group such as nitrogen atoms, onium
groups, carbonyl (-CO-), sulfinyl (-S0-) or sulfonyl (-S0;-)
groups and a large hydrophobic moiety such as one or more
aromatic rings. Some of the compounds mentioned below, e.g.

infrared dyes such as cyanines and contrast dyes such as
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quaternized triarylmethane dyes can also act as a dissolution

inhibitor.

[0049] Other suitable inhibitors improve the developer
resistance because they delay the penetration of the agueous
alkaline developer into the coating. Such compounds can be
present in the first layer, the upper layer and/or in an
optional second layer as described in e.g. EP 950 518, and/or
in an optional development barrier layer on top of said layer
as described in e.g. EP 864 420, EP 950 517, WO 99/21725 and

WO 01/45958. In the latter embodiment, the solubility of the

barrier layer in the developer or the penetrability of the

barrier layer by the developer can be increased by exposure to
heat or infrared light,.

[0050] Preferred examples of inhibitors which delay the
penetration of the aqueous alkaline developer into the coating
include the following:

(a) A polymeric material which is insoluble in or impenetrable
by the developer, e.g. a hydrophobic or water-repellent
polymer or copolymer such as acrylic polymers,
polystyrene, styrene—-acrylic copolymers, polyesters,
polyamides, polyureas, polyurethanes, nitrocellulosics and
epoxy resins; or polymers comprising siloxane (silicones)
and/or perfluorcalkyl units.

(b) Bifunctional compounds such as surfactants comprising a
polar group and a hydrophobic group such as a long chain
hydrocarbon group, a poly- or oligosiloxane and/or a
perfluorinated hydrocarbon group. A typical example is
Megafac F-177, a perfluorinated surfactant available from
Dainippon Ink & Chemicals, Inc. A suitable amount of such
compounds is between 10 and 100 mg/m?, more preferably
between 50 and 90 mg/m?.

{(c) Bifunctional block-copolymers comprising a polar block

such as a poly- or oligo(alkylene oxide) and a hydrophobic
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block such as a long chain hydrocarbon group, a poly—- or
oligosiloxane and/or a perfluorinated hydrocarbon group. A
suitable amount of such compounds is between 0.5 and 25
mg/m?, preferably between 0.5 and 15 mg/m? and most
preferably between 0.5 and 10 mg/m*. A suitable copolymer
comprises about 15 to 25 siloxane units and 50 to 70
alkyleneoxide groups. Preferred examples include
copolymers comprising phenylmethylsiloxane and/or
dimethylsiloxane as well as ethylene oxide and/or
propylene oxide, such as Tego Glide 410, Tego Wet 265,
Tego Protect 5001 or Silikophen P50/X, all commercially
available from Tego Chemie, Essen, Germany. Said poly- or
oligosiloxane may be a linear, cyclic or complex cross-
linked polymer or copolymer. The term polysiloxane
compound shall include any compound which contains more
than one siloxane group —-Si{R,R’)-0-, wherein R and R’ are
optionally substituted alkyl or aryl groups. Preferred
siloxanes are phenylalkylsiloxanes and dialkylsiloxanes.
The number of siloxane groups in the polymer or oligomer
is at least 2, preferably at least 10, more preferably at
least 20. It may be less than 100, preferably less than
60,
[0051} It is believed that during coating and drying, the
above mentioned inhibitor of type (b) and (c¢) tends to
position itself, due to its bifunctional structure, at the
interface between the coating and air and thereby forms a
separate top layer even when applied as an ingredient of the
coating solution of the first layer, the upper layer and/or an
optional second layer. Simultanecusly, the surfactants also
act as a spreading agent which improves the coating quality.
The separate top layer thus formed seems to be capable of
acting as the above mentioned barrier layer which delays the

penetration of the developer into the coating.
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[0052] Alternatively, the inhibitor of type (a) to (c) can
be applied in a separate solution, coated on top of the upper
layer and/or other layers of the coating. In that embodiment,
it may be advantageous to use a solvent in the separate
solution that is not capable of dissolving the ingredients
present in the other layers so that a highly concentrated
water—-repellent or hydrophobic phase is obtained at the top of
the coating which is capable of acting as the above mentioned
development barrier layer.

[0053] The coating of the heat-sensitive printing plate
precursors described above preferably also contains an
infrared light absorbing dye or pigment which may be present
in the first layer, or if present, in the upper layer and/or
in an optional other layer. Preferred IR absorbing dyes are
cyanine dyes, merocyanine dyes, indoaniline dyes, oxonol dyes,
pyrilium dyes and squarilium dyes. Examples of suitable IR
dyes are described in e.g. EP-As 823327, 978376, 1029667,
1053868, 1093934; WO 97/398%94 and 00/29214. A preferred

compound is the following cyanine dye:

IR-1

f0054) The concentration of the IR-dye in the coating is
preferably between 0.25 and 15.0 %wt, more preferably between
.5 and 10,0 %$wt, most preferably between 1.0 and 7.5 3wt
relative to the coating as a whole,

[0055] The coating may further comprise one or more
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colorant (s) such as dyes or pigments which provide a visible
color to the coating and which remain in the coating at the
image areas which are not removed during the processing step.
Thereby a visible image is formed and examination of the
lithographic image on the developed printing plate becomes
feasible. Such dyes are often called contrast dyes or
indicator dyes. These colorants may be present in the image-
recording layer, and if present, in the upper layer or in an
optional other layer. Preferably, the dye has a blue color and
an absorption maximum in the wavelength range between 600 nm
and 750 nm. Typical examples of such contrast dyes are the
amino-substituted tri- or diarylmethane dyes, e.g. crystal
violet, methyl violet, victoria pure blue, flexoblau 630,
basonylblau 640, auramine and malachite green. Also the dyes
which are discussed in depth in EP-A 400,706 are suitable
contrast dyes. Dyes which, combined with specific additives,
only slightly color the coating but which become intensively
colored after exposure, as described in for example
WO2006/005688 may also be used as colorants,

[0056] Optionally, the coating may contain other additional
ingredients in the first layer, and if present in the upper
layer or in an optional other layer. For example, polymer
particles such as matting agents and spacers, surfactants such
as perfluoro-surfactants, silicon or titanium dioxide
particles, metal complexing agents and polymers that further
improve the run length and/or the chemical resistance of the
plate such as polymers comprising imido (-CO-NR-CO-) pendant
groups, wherein R is hydrogen, an optionally substituted alkyl
or an optionally substituted aryl such as the polymers
described in EP 894 622, EP 901 902, EP 933 682 and WO
99/63407, are well-known components of lithographic coatings.
[0057] To protect the surface of the coating, in particular

from mechanical damage, a protective layer may optiocnally be
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applied on top of the coating; thus above the first, the
optinonal upper layer or optional othexr layer. The protective
layer generally comprises at least one water-soluble polymeric
binder, such as polyvinyl alcohol, polyvinylpyrrolidone,
partially hydrolyzed polyvinyl acetates, gelatin,
carbohydrates or hydroxyethylcellulose. The protective layer
may contain small amounts, i.e. less then 5 % by weight, of
organic solvents. The thickness of the protective layer is not
particularly limited but preferably is up to 5.0 pm, more
preferably from 0.05 to 3.0 um, particularly preferably from
0.10 to 1.0 pm.

[0058] The coating may further contain other additional
layer (s} such as for example an adhesion-improving layer
located between the image-recording layer and the support.
[0059] The lithographic printing plate of the present
invention comprises a support which has a hydrophilic surface
or which is provided with a hydrophilic layer. The support may
be a sheet-like material such as a plate or it may be a
cylindrical element such as a sleeve which can be slid around
a print cylinder of a printing press. Preferably, the support
is a metal support such as aluminum or stainless steel. The
support can also be a laminate comprising an aluminum foil and
a plastic layer, e.g. polyester film.

[0060] A particularly preferred lithographic support is an
electrochemically grained and anodized aluminum support. The
aluminum support has usually a thickness of about 0.1-0.6 mm.
However, this thickness can be changed appropriately depending
on the size of the printing plate used and/or the size of the
plate-setters on which the printing plate precursors are
exposed. The aluminium is preferably grained by
electrochemical graining, and anodized by means of anodizing
techniques employing phosphoric acid or a sulphuric

acid/phosphoric acid mixture. Methods of both graining and
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anodization of aluminum are very well known in the art.

[0061] By graining (or roughening) the aluminum support,
both the adhesion of the printing image and the wetting
characteristics of the non-image areas are improved. By
varying the type and/or concentration of the electrolyte and
the applied voltage in the graining step, different type of
grains can be obtained. The surface roughness is often
expressed as arithmetical mean center-line roughness Ra (ISO
4287/1 or DIN 4762) and may vary between 0.05 and 1.5 pm. The
aluminum substrate of the current invention has preferably an
Ra value below 0.45 um, more preferably below 0.40 pym and most
preferably below 0.30 uym. The lower limit of the Ra value is
preferably about 0.1 um. More details concerning the preferred
Ra values of the surface of the grained and anodized aluminum
support are described in EP 1 356 926.

[0062] By anodising the aluminum support, its abrasion
resistance and hydrophilic nature are improved. The
microstructure as well as the thickness of the Al,03 layer are
determined by the anodising step, the anodic weight {g/m* Al,0s
formed on the aluminium surface) varies between 1 and 8 g/mz.
The anodic weight is preferably 2 3 g/m?, more preferably 2
3.5 g/m? and most preferably 2 4.0 g/m”.

[0063] The grained and anodized aluminum support may be
subject to a so-called post-anodic treatment to improve the
hydrophilic properties of its surface. For example, the
aluminum support may be silicated by treating its surface with
a sodium silicate solution at elevated temperature, e.g. 95°(C.
Alternatively, a phosphate treatment may be applied which
involves treating the aluminum oxide surface with a phosphate
solution that may further contain an inorganic fluoride,
Further, the aluminum oxide surface may be rinsed with a
citric acid or citrate solution. This treatment may be

carried out at room temperature or may be carried out at a
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slightly elevated temperature of about 30 to 50°C. A further
interesting treatment involves rinsing the aluminum oxide
surface with a bicarbonate solution, Still further, the
aluminum oxide surface may be treated with polyvinylphosphonic
acid, polyvinylmethylphosphonic acid, phosphoric acid esters
of polyvinyl alcohol, polyvinylsulphonic acid,
polyvinylbenzenesulphonic acid, sulphuric acid esters of
polyvinyl alcohol, and acetals of polyvinyl alcohols formed by
reaction with a sulphonated aliphatic aldehyde.

[0064] Another useful post-anodic treatment may be carried
out with a solution of polyacrylic acid or a polymer
comprising at least 30 mol% of acrylic acid monomeric units,
e.g. GLASCOL E15, a polyacrylic acid, commercially available
from Ciba Speciality Chemicals.

[0065] The support can also be a flexible support, which
may be provided with a hydrophilic layer, hereinafter called
‘base layer’. The flexible support is e.g. paper, plastic film
or aluminum. Preferred examples of plastic film are
polyethylene terephthalate film, polyethylene naphthalate
film, cellulose acetate film, polystyrene film, polycarbonate
film, etc. The plastic film support may be opaque or
transparent. _

[0066] The base layer is preferably a cross-linked
hydrophilic layer obtained from a hydrophilic binder cross-
linked with a hardening agent such as formaldehyde, glyoxal,
polyisocyanate or a hydrolyzed tetra-alkylorthosilicate. The
latter is particularly preferred. The thickness of the
hydrophilic base layer may vary in the range of 0.2 to 25 pm
and is preferably 1 to 10 pm. More details of preferred
embodiments of the base layer can be found in e.g. EP-A 1 025
992, |

[0067] Any coating method can be used for applying two or

more coating solutions to the hydrophilic surface of the
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support. The multi-layer coating can be applied by
coating/drying each layer consecutively or by the simultaneous
coating of several coating solutions at once. In the drying
step, the volatile solvents are removed from the coating until
the coating is self-supporting and dry to the touch. However
it is not necessary {(and may not even be possible) to remove
all the solvent in the drying step. Indeed the residual
solvent content may be regarded as an additional composition
variable by means of which the composition may be optimized.

Drying is typically carried out by blowing hot air onto the
coating, typically at a temperature of at least 70°C, suitably

80-150°C and especially 90-140°C. Also infrared lamps can be
used. The drying time may typically be 15-600 seconds.

[0068] The heat-sensitive plate precursor can be image-wise
exposed directly with heat, e.g. by means of a thermal head,
or indirectly by infrared light, preferably near infrared
light. The infrared light is preferably converted into heat by
an IR light absorbing compound as discussed above. The heat-
sensitive lithographic printing plate precursor is preferably
not sensitive to visible light, i.e. no substantial effect on
the dissolution rate of the coating in the developer is
induced by exposure to visible light. Most preferably, the
coating is not sensitive to ambient daylight.

[0069] The printing plate precursors of the present
invention can be exposed to infrared light by means of e.g.
LEDs or an infrared laser. Preferably lasers, emitting necar
infrared light having a wavelength in the range from about 7060
to about 1500 nm, e.g. a semiconductor laser diode, a Nd:YAG
or a Nd:YLF laser, are used. Most preferably, a laser emitting
in the range between 780 and 830 nm is used. The required
laser power depends on the sensitivity of the image-recording
layer, the pixel dwell time of the laser beam, which is

determined by the spot diameter (typical value of modern
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plate-setters at 1/e? of maximum intensity: 10-25 pm), the
scan speed and the resolution of the exposure apparatus (i.e.
the number of addressable pixels per unit of linear distance,
often expressed in dots per inch or dpi; typical value: 1000-
4000 dpi).

[0070] Two types of laser-exposure apparatuses are commonly
used: internal (ITD) and external drum (XTD) plate-setters.
ITD plate-setters for thermal plates are typically
characterized by a very high scan speed up to 1500 m/sec and
may reguire a laser power of several Watts. The Agfa Galileo T
(trademark of Agfa Graphics N.V.) is a typical example of a
plate-setter using the ITD-technology. XTD plate-setters for
thermal plates having a typical laser power from about 20 mW
to about 500 mW operate at a lower scan speed, e.g. from 0.1
to 20 m/sec. The Agfa Xcalibur, Accento and Avalon plate-
setter families (trademark of Agfa Gevaert N.V.) make use of
the XTD-technology,

[0071] The printing plate precursor, after exposure, is
developed off press by means of a suitable processing liquid.
The printing plate precursor is positive working and relies on
heat-induced solubilization of the resin of the present
invention. The resin is a polymer that is soluble in an
agueous developer, preferably an aguecus alkaline developing
solution with a pH between 7.0 and 14.

[0072] In the development step, the non-image areas of the
coating are removed by immersion in an agueous alkaline
developer, which may be combined with mechanical rubbing, e.g.
by a rotating brush. The developer comprises an alkaline agent
which may be an inorganic alkaline agent such as an alkall
metal hydroxide, an organic alkaline agent such as an amine,
and/or an alkaline silicate such as an alkali metal silicate
or an alkali metal metasilicate. The developer preferably has

a pH above 10, more preferably above 12. The developer may
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further contain components such as a buffer substance, a
complexing agent, an antifoaming agent, an organic solvent, a
corrosion inhibitor, a dye, an antisludge agent, a dissoclution
preventing agent such as a non-ionic surfactant, an anionic,
cationic or amphoteric surfactant and/or a hydrotropic agent
as known in the art. The developer may further contain a poly-
hydroxyl compound such as e.g. sorbitol, preferably in a
concentration of at least 40 g/l, and also a polyethylene
oxide containing compound such as e.g. Supronic B25,
commercially available from RHODIA, preferably in a
concentration of at most 0.15 g/l. The solubility of the
components present in the developer solution and/or the
stability of a developer solution may be improved by adding
lithium ions at a concentration of at least 0.05 %wt and a
salt of an aliphatic carboxylic acid provided that the molar
ratio of the aliphatic carboxylic acid to the lithium ions is
2 1, as described in unpublished application
PCT/EP2008/064898. During development, any water-soluble
protective layer present is also removed.

(0073} The development step may be followed by a rinsing
step and/or a gumming step. The gumming step involves post-
treatment of the lithographic printing plate with a gum
solution. A gum solution is typically an aqueous ligquid which
comprises one or more surface protective compounds that are
capable of protecting the lithographic image of a printing
plate against contamination or damaging. Suitable examples of
such compounds are film-forming hydrophilic polymers or
surfactants. A suitable gum scolution which can be used after
the development step is described in for example EP-A 1 342
568 and WO 2005/111727.

[0074] The plate precursor can, 1f required, be post-
treated with a suitable correcting agent or preservative as

known in the art. To increase the resistance of the finished
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printing plate and hence to extend its presslife capability
(run length), the layer can be briefly heated to elevated
temperatures (“baking”). The plate can be dried before baking
or is dried during the baking process itself. During the
baking step, the plate can be heated at a temperature which is

higher than the glass transition temperature of the heat-

sensitive coating, e.g. between 100°C and 230°C for a period
of 40 seconds to 5 minutes. Baking can be done in conventional
hot air ovens or by irradiation with lamps emitting in the
infrared or ultraviolet spectrum. As a result of this baking
step, the resistance of the printing plate to plate cleaners,
correction agents and UV-curable printing inks increases. Such
a thermal post-treatment is described, inter alia, in

DE 1,447,963 and GB 1,154,749,

[0075] The printing plate thus obtained can be used for
conventional, so-called wet offset printing, in which ink and
an aqueous dampening liquid is supplied to the plate. Another
suitable printing method uses a so-called single-fluid ink
without a dampening liquid. Suitable single-fluid inks have
been described in US 4,045,232; US 4,981,517 and US 6,140,392,
In a most preferred embodiment, the single-fluid ink comprises
an ink phase, alsoc called the hydrophobic or oleophilic phase,

and a polyol phase as described in WO 00/32705

EXAMPLES

1. Synthesis of Monomers-1 and 2, Comparative Monomers-5 and 6.

Monomer-1:
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CH
CI/Y 3
OH Cl H\/m O
I G G T~
O O
1. NaOH 0 DIPEA

2.HCI

7.5 g (0.1 mol} mol) glycine was dissolved in 100 ml
2 N NaOH. The solution was cooled to 0°C and 10.8 g (0.12 mol)
acryloyl chloride was added dropwise over 45 minutes, while
the temperature was kept below 10°C. The reaction was allowed
to continue for one hour at 10°C., The reaction mixture was
extracted 2 times with 50 ml tert. butyl methyl ether. The pH
was adjusted to pH=3, using a concentrated hydrochloric acid
solution and the reaction mixture was satured with sodium
chloride. The mixture was extracted 5 times with 100 ml n.-
pentanol. The pooled n.-pentanocl fractions were dried over
Na,S04 and evaporated under reduced pressure, after addition of
a small fraction BHT as stabilizer. 4.2 g (32.5 %) of N-
acryloyl-glycine was isolated (m.p. 124-126°C). N-acryloyl-

glycine is Comparative Monomer 5 (see below).

9 g (0.069 mol) N-acryloyl-glycine was dissolved in 220 ml
aceton. 0.3 g BHT, 13.44 g {0.104 mol) diisopropyl ethyl amine
and 9.6 g (0.104 mol) chloro-acetone were added. The mixture
was heated to 60°C for 3 hours. The reaction mixture was
allowed to cool down to room temperature and the precipitated
salts were removed by filtration. The solvent was removed
under reduced pressure and the residue was dissolved in 200 ml
n.-pentanol. The mixture was extracted four times with brine
and the solvent was evaporated under reduced pressure. The
crude monomer 1 was purified by preparative column
chromatography on a Merck SVP D40 column, using a gradient
elution from methylene chloride to methylene chloride/methanol
95/5 at a flow rate of 40 ml per minute. 5.6 g (44%) of

Monomer-1 (m.p. 116°C) was isclated.
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Monomer-2:

CH,
oY
OH al 0
N n ¢¢T( — 4¢\W/ o —
0

0 DIPEA
1. NaOH o}

2.1CI
H
PN CH,
o (E\rf

35,8 g (0.216 mol) phenyl alanine was dissolved in 216 ml
2N NaOH. The reaction mixture was cooled to 0°C. 23.44 g (0.259

mol) acryloyl chloride was added dropwise over 30 minutes,

ZT

while the temperature was kept below 10°C. The reaction was
allowed to continue over night at room temperature. The
precipiated crude N-acryloyl-phenylalanine was isolated by
filtration. A second fraction was isolated by first diluting
the filtate with 600 ml water followed by the addition of 1200
ml acetone. The precipitated salts were removed by filtration
and the filtrate was evaporated under reduced pressure. Both
fractions were separately heated in 600 ml acetone. The
residual salts were removed by filtration and both filtrates
were combined. The solvent was removed under reduced pressure
and 12.6 g (26.5 %)} of N-acryloyl-phenylalanine was isolated
{m.p. 136-138°C}) . N-acryloyl-phenylalanine 1s Comparative

Monomer 6 (see below).

5.7 g (26 mmol}) N-acryloyl-phenylalanine and 4.0 g (31
mmol) diisopropyl ethyl amine were dissolved in 60 ml acetone.
2,86 g (31 mmol) chloro-acetone was added at room temperature

and the reaction mixture was heated to reflux for 8 hours. The
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solvent was evaporated under reduced pressure. The oily
residue was treated with 400 ml 'N HCl and further diluted
with 200 ml ice/water. Upon stirring, monomer 2 crystallized,
was isolated by filtration, washed until neutral and dried.
6.8 g (93%) of Monomer-2 was isolated (m.p. 114-116°C).

2, Synthesis of Comparative Monomers-3 to 6.

The Comparative Monomers 3 and 4 can be prepared according
to known procedures {(Morris T. et al, Organic & Biomolecular
Chemistry (2007), 5(7), 1025-1027). The synthesis of
Comparative Monomers 5 and 6 has been described above
(intermediate products in the synthesis of Inventive Monomers

1 and 2 repectively).

0
N
¢f\ﬂ/ OFL
H 0 8]
N
4%\H/ OLL
0

Comp. Monomer-3 Comp. Monomer-4

O
N
H 0
N
4¢\“/ \/J\OH
0
Comp. Monomer-—5 Comp. Moncmer-—6

3. Synthesis of Phenetyl acrylamide:
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H
NH, 0 N Cl
Cl Cl K,CO, 0]

elhy] acelate
cl]l lacct (] Ieﬂux
: \I’(\
H O
IIJ:\ l

o~ CHs

I
CH, CH,

242.4 g (2 mol) phenetyl amine was dissolved in 1600
ml ethyl acetate. A solution of 331.7 g (2.4 mol) potassium
carbonate in 800 ml water was added and the mixture was
stirred intensively. The reaction mixture was cooled to 0°C
and a solution of 266.7 g (2.1 mol) 3-chloropropionyl chloride
in 250 ml ethyl acetate was added over 75 minutes, while the
temperature was kept at 0°C. The reaction was allowed to
continue for 30 minutes at 0°C. The reaction mixture was
heated to room temperature and the organic fraction was
isolated. The organic fraction was washed with 500 ml water
and 400 ml brine. 4.4 g BHT and 460.8 g tetramethylguanidine
were added and the mixture was refluxed for 12 hours. The
reaction mixture was allowed to cool down to room temperature
and the organic fraction was washed with 1000 ml water and a
combination of 1000 ml water and 300 ml brine. Water was
removed by azeotropic distillation, followed by further
removal of ethyl acetate by distillation. In total 1100 ml
ethyl acetate was removed. The mixture was cooled to 10°C and
600 ml isooctane was added. A small portion of pure phenetyl
acrylamide was added, upon which phenetyl acrylamide
crystallized. Two fractions of 300 ml iscoctane were added and
phenetyl acrylamide was allowed to <crystallize further.
Phenetyl acrylamide was isolated by filtration, washed with
isooctane and dried. 236 g (67 %) phenetyl acrylamide was

isolated.

4, Synthesis of Sulfonamide Monomer-1:
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The synthesis of the Sulfonamide Monomer-1 has been
reported in EP 894 622 (Fuji Photo Film Co.).

5. The synthesis of the inventive and comparative resins:

The Inventive Resins 01-04 according to the present
invention and the Comparative Resins 01-04 were prepared
according to the following procedure. The monomer composition,
the initiation temperature and the molecular weight are given
in Tables 1 and 2.

In a 250 ml reactor, the amount of each type of monomers
as indicated in Table 4 were added to 35.4 g gamma-
butyrolactone and the mixture was heated to 140°C, while
stirring at 200 rpm. Upon complete dissolution of the monomer
mixture, the reaction mixture was allowed to cool down to the
initiation temperature as indicated 1in Table 4., 80ul of
Trigonox DC50 (commercially available from AKZO NOBEL) was
added at once, immediately followed by the addition of 1.121
ml of a 25% solution of Trigonox 141 (commercially available
from AKZO NOBEL) in gamma-butyrolactone. After 4 minutes, 410
pl of Trigonox DC50 was added over two hours while the reaction
mixture was heated to 140°C. The polymerization was allowed to
continue for two hours at 140°C. The reaction mixture was
allowed to cool down to 120°C and 19.6 ml l-methoxy-2-propancl
was added. The reaction mixture was allowed to cool down to
room temperature. The reaction mixture was used directly for
the preparation of the coating solutions without further
purification.

The presence of residual monomer in each of the samples
was analyzed, wusing thin layer chromatography in comparison
with original samples of the different monomers. Partisil
KC18F plates, supplied by Whatman were used. MeOH/0.5 M NaCl
60/40 was used as eluent. In none of the samples, residual
monomer could be detected.

The molecular weight of these polymers {(M,, My, M./My) was
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analyzed with size exclusion chromatography, using dimethyl

acetamide/0.21% LiCl as eluent on a 3x mixed-B column and

relative to polystyrene standards. The analytical results,

i.e.

the monomer composition,

initiation temperature and

molecular weight of Inventive Resin-01 to Inventive Resin-04

and Comparative Resin-01 to Comparative Resin-08 are given
below in Table 4.

Table 1: Inv.resins 01-04 and comp.resins 01-08.
Sulfonamide phenetyl Third monomer
Monomer-1 acrylamide
Inventive ¢i2(§ il \ij 0
=
Resin-01 0 \©\ /ﬁor \/\© = N O\J\cH,
?% o]
NH,
757 Monomer-2
. g9
6.13 g 0.96 g
Inventive iy it
N =
Resin-02 \{::]\ //\E/ \//\I::j 0 \vjt
0
$0, \-)J\H © CH,
NH, 0
Monomer-2
7.57 g 4'91 g 2.89 g
Inventive LR I \VJL o
Resin-03 éier\I::l\ 4¢j( \/AWE:j = N/“T(O\/j\mg
o Hol
0
SO

7.57 g

6.13 g

Monomer-1

0.65 g
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4i?rH ﬁ
N =
Inventive i \[:j\ /Awf \/AW::j ijt iji
50,
Resin-04 Yot E/\H’ cH
1.57 g 4.91 g Monomer-1
1.%5 g
N =
Comparative I \[:j\ //\E/ \//\Ii:j )
Resin-01 PO sSA Ao
esin- Y, il
Comp . Monomer 6
7.57 g 6.13 g 0.77 g
-
N
Comparative 4iﬁf j::]\ H
0 o /\[rN O
Resin-02 ii 5 Qﬁ/J\N OEt
H
0
Comp .Monomer 4
7.57 g 6.13 g ) 8:
. g
4, H /\I_r}\]I
o |TO
Comparative 0
R p 03 © $0; \\\j\n OH
esin- NH, il
7.57 g 1.91 ¢ Comp .Monomer 6
2.30 g
H, u g
N =
A S R Sl ]
Comparative ié QQ/M\N OEL
H
Resin-04 0
7.57 g Comp .Monomer 4
4.91 g 2.60 g
oy N o |
. N /\n/ \/\© /\er\/U\OH
Comparative 0 0 0 !
Resin-05 NH,

Comp .Monomer 5
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7.57g 0.45 g
6.13 g
A - I
N =
. QEt
Comparative o \[:j\ 0 \/NT:j \\/ﬂ\ﬁ/\Tr
50, 0
Resin-06 NH,
7.57 g 6.13 g Comp . Monomer 3
0.55 g
B i
_ 4ier ¢¢?T~V/\E:j 4¢\“/ﬁ\/jL0H
Comparative 0 \E:j\o I
Resin-07 i;
’ 4 91 Comp .Monomer 5
. g
7.57 g 1.36 g
N & \/\© S OF!
Comparative 4 \[:]\m o H/NI(
Resin-08 n,
Comp .Monomer 3
7.57 4,91 g
¢ 1.65 g
Table 2: Analytical results.
Initiation T | M, My My /My
°c
Inv.Resin-01 100 39557 | 132083 | 3.34
Inv.Resin-02 100 41333 | 154631 |3.74
Inv.Resin-03 106 38977 | 105737 | 2.71
Inv.Resin-04 108 37983 | 76919 2.03
Comparative Resin-01 100 36956 | 105225 |2.85
Comparative Resin-02 100 43308 | 140914 }3.25
Comparative Resin-03 100 40720 | 104132 |2.56
Comparative Resin-04 100 36148 | 85882 2.38
Comparative Resin-05 110 31770 | 59947 1.89
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Comparative Resin-06 110 28077 | 56026 2,00
Comparative Resin-07 110 28571 | 71970 2.52
Comparative Resin-08 110 27893 | 45558 1.63

6. Preparation of the lithographic support S-01.

A 0.3 mm thick aluminium foil was degreased by spraying
with an aqueous solution containing 34 g/l NaCH at 70°C for 6
seconds and rinsed with demineralised water for 3.6 seconds.
The foil was then electrochemically grained during 8 seconds
using an alternating current in an aqueous solution containing
15 g/1 HCl, 15 g/l S0, ions and 5 g/l Al ions at a
temperature of 37°C and a current density of about 100A/dm?
(charge density of about 800 C/dm?). Afterwards, the
aluminium foil was desmutted by etching with an aqueous
solution containing 6.5 g/l of NaOH at 35°C for 5 seconds and
rinsed with demineralised water for 4 seconds. The foll was
subsequently subjected to anodic oxidation during 10 seconds
in an aqueaous solution containing 145 g/l of sulfuric acid at
a temperature of 57°C and a current density of 33A/dm® (charge
density of 330 C/dnm?), then washed with demineralised water for
7 seconds and post-treated for 4 seconds (by spray) with a
solution containing 2.2 g/l polyvinylphosphonic acid at 70°C,
rinsed with demineralised water for 3.5 seconds and dried at
120°C for 7 seconds.

The support thus obtained was characterised by a surface
roughness Ra of 0.35-0.4pm (measured with interferometer

NT1100) and an anodic weight of 3.0 g/m”.

7. Preparation of the printing plate precursors PPP-01 to 12,

Coating step.
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The printing plate precursors were produced by coating a
coating solution onto the above described lithographic support
S-01. The coating solution contains the ingredients as defined
in Table 3, dissolved in a mixture of the following solvents:
53 % by volume of tetrahydrofuran, 20 % by volume of Dowanol
PM, which is l-methoxy-2-propanocl, commercially available from
DOW CHEMICAL Company, and 27 % by volume of gamma-
butyrolactone. The coating was applied at a wet coating
thickness of 20 um and then dried at 135°C for 3 minutes. The
dry coating weight amount in g/m® of each of the ingredients is

indicated in Table 3.

Table 3: Coating composition.

INGREDIENTS Dry coating weight
amount
g/m’
Inventive Resin-0X 0.810

or Comparative

Resin-0x (1)

50094 (2) 6.021
Crystal Violet (3) 0.012
Tegoglide 410 (4) 0.0017

{1} See Tables 1 and 2;

(2) 80094 is an IR absorbing cyanine dye, commercially
available from FEW CHEMICALS; the chemical structure of
S00%4 1is
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having a tosylate counter ion (X7);
(3) Crystal Violet, commercially available from CIBA-GEIGY;

(4) TEGOGLIDE 410 is a copolymer of polysiloxane and
5 poly(alkylene oxide), commercially available from TEGO

CHEMIE SERVICE GmbH.

Exposure step.

10 The obtained printing plate precursors 01-12 were exposed
with a Creo Trendsetter 3244 platesetter, trademark from CREO
(Barnaby, Canada), having a 20 W thermal head, operating at

. , 2
150 rpm and with an energy density of 140 mJ/cm

15 The obtained printing plate precursors 01-12 are

summarized in Table 4.

Table 4: Printing plate precursors 01-12.

PPP

Inv.Resin-01 PPP-01,

inventive
Inv.Resin-02 PPP-02,

inventive
Inv.Resin-03 PPP-03,

inventive
Inv,.Resin-04 PPP-04,
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inventive
Comparative Resin-01 PPP-05,
comparative
Comparative Resin-02 PPP-06,
comparative
Comparative Resin-03 PPP-07,
comparative
Comparative Resin-04 PPP-08,
comparative
Comparative Resin-05 PPP-09,
comparative
Comparative Resin-06 PPP-10,
comparative
Comparative Resin-07 pPPP-11,
comparative
Comparative Resin-08 PPP-12,
comparative

8. Lithographic contrast and determination of the reference

developing solutions.

In order to obtain a printing plate with a high
lithographic quality and/or printing performance - i.e. a
lithographic printing plate showing no stain on the plate and
no toning during the printing process - the difference in
optical density measured at the image areas (non-exposed)
areas and the non-image (exposed) areas should be as large as
possible. In addition, the optical density of the non-image
areas should be as low as possible. This difference in optical
density of the image and non-image areas, is called herein the

lithographic contrast.

The optical density of the non-image areas (ODpin) and the

optical density of the image areas (ODpax} Were measured



19

15

20

25

30

WO 2010/086211 PCT/EP2010/050263

- 51 -

with a CretagMacbeth D19C densitometer, commercially available
from Gretag-Macbeth AG, with the uncoated support as

reference.

In order to be able to compare the lithographic contrast
of different printing plates, the printing plate precursors
should have a similar dissolution behaviour in the alkaline
developing solution. The precursors as described in the
Examples have a different coating composition and thus show
different dissolution kinetics in an alkaline developing
solution. Therefore, the developing force, i.e. the amount of
alkali in the developer, has been adapted for each precursor
in order to obtain comparable dissolution kinetics for each
precursor. The required amount of alkali in the developing
solution has been determined for each precursor by the

following method.

Method for determining the reference developing solution for

each printing plate precursor.

The image-wise exposed precursor is developed by dipping
the precursor in the developer DEV-0l, as defined in Table 4,

at a temperature of 25°C during a dwell time of 10 seconds.
Subsequently the ODypax and ODpin values are measured. This test

is repeated several times and each time the developer (having
initially a conductivity of 17.107% 8/cm (17 mS/cm) is
concentrated progressively by adding a solution of 50% by

welight of KOH in small amounts until the exposed and developed

Q.

precursor shows a value for ODpip of 40 % of the ODpax value.

In Tables 5 to 8 the conductivity of the developing sclution
after concentration with KOH is indicated for each printing

plate precursor.
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Table 4: Composition of the developing solution DEV-0I.

INGREDIENTS DEV-01
(g)
Sorbitol (1) 67.3
K-citrate (2) 12.75
Mackam 2CSF (3) 0.3
Synperonic T304 (4) 1.025
Dequest 20605 (5) 0.11
Surfynol 104H (6) 0.17
KOH ({aqueous solution 50 % by 5.24
weight)
Water until 1000
Conductivity, measured at 25°C 17
(mS/cm)

(1) Sorbitol has the structure of

OH OH

HO \/l\l)\l/\
OH

OH OH
and is commercially available from ROQUETTE FRERES SA.
(2} K-citrate represents tri-potassium citrate monohydrate,
commercially available from MERCK.

(3} Mackam 2CSF has the structure of

M e
0 OH A -

oH- N'  OH

) [ %’

}\/\“_ R1 )

Na Na~
0 g
R HO

10
and is commercially available from CALDIC CHEMIE NV,

(4) Synperonic T304 is a block-co-polymer of polyethylene
oxide (=PEQ) and polypropylene oxide (=PPO)} attached to
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ethylenediamine (=EDA) in a ratio EDA/PEO/PPO of 1/15/14 and
having a mean molecular weight of 1600, commercially
avallable from UNIQEMA.

(5} Dequest 206038 has the structure of

HO
N
P’A\N’”\P,OH

N
0 Hoo 0(’ Ho” %
H OH
N 7
/\P

P
LA

N
HO‘) o OH
P
0';\
OH

commercially available from MONSANTO SOLUTIA EUROPE.

(6} Surfynol 104H is a surfactant having the structure of

OH
)\/W(
OH

and is commercially available from KEYSER&MACKAY, supplied
by AIR PRODUCTS&CHEMICALS.

9. Development step.

Each imagewise exposed printing plate precursor 01-12 was
developed by dipping the precursor in its reference developing
solution - defined as described above - at a temperature of
25°C during a dwell time of 50 seconds. The corresponding

printing plates 01-12 were obtained.

10. Results of the lithographic contrast.

In accordance with the present invention, the lithographic
contrast — i.e. the difference between the optical density at
the non-exposed areas (ODpax} and the exposed areas (ODpin)
under these processing conditions should be 0.65 or more, and
the ODuin value at the exposed areas should be equal to or

lower than 0.1.
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The ODpax and ODpin values of the obtained printing plates

01-12 were measured and the results are indicated in Tables 5
to 8.

The results illustrate that the plates PP-01 to PP-04

comprising the Inventive Resins~01 to 04 have an increased

contrast 20.65 (dwell time: 50 seconds) at ODpin <0.1.

Table 5: Optical density (OD) of Inv.PP~0l and Comp.PP-05 and

06.
Printing Plates | gp, ;.* Lithographic Conductivity**
Contrast®
ODmax — ODgnin ITlS/Cm
Inv. PP-01 0.098 0.70 59,3
Comp.PP-05 0.054 0.50 40.7
Comp.PP-06 0.039% 0.52 60.6

*dwell time 50s;
** conductivity of the reference developing solution as
determined according to the method described above.

Table 6: Optical density (OD) of Inv,PP-02 and Comp.PP-07 and

08.
Resin ODpin* Lithographic Conductivity+**
Contrast®
ODmax - ODmin mS /Cm
Inv. PP-02 0.024 0.65 69.1
Comp.PP-07 0.154 0.39 16.6
Comp.PP-08 0,038 0.060 63.2

*dwell time 50s;
**conductivity of the reference developing solution as
determined according to the method described above.

Table 7: Optical density (OD) of Inv.PP-03 and Comp.PP-09 and
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Resin ODnin * | Lithographic Conductivity**
Contrast*
ODmax - ODmin mS/Cm
Inv. PP-03 0.08 0.74 50.9
Comp. PP-09 0.066 0.46 35.5
Comp. PP-10 0.12 0.67 50.3
* dwell time 50s
* &

conductivity of the reference developing
5 solution as determined according to the method
described above;

Table 8: Optical density

(OD) of Inv.PP-04 and Comp.PP-11 and

10 12.

Resin ODnin Lithographic Conductivity**

* Contrast* s/
ODmax - ODmin m cm

PP-04 0.077 |0.69 39.5

Comp.PP-11*+*%* - - -

Comp.PP—12 0.059 0.47 44 .7

dwell time 50s;
* & conductivity of the reference developing solution as

15 determined according to the method described above;

*%* Solubility problem of the coating formulatien.
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[CLAIMS]

. An alkali soluble resin comprising a first monomeric unit

including at least one sulfonamide group and a second
monomeric unit derived from the monomer according to the

following structure:

Q r2. R3
IJL,\J%
R O
)]
wherein

R! represents a structural moiety comprising an

ethylenically unsatured polymerisable group;

2 3 4 ,
R, R and R independently represent hydrogen, an

optionally substituted alkyl group, cycloalkyl group,
alkenyl, alkynyl, alkaryl or aralkyl group, an optionally
substituted aryl or heteroaryl aryl group; or the

necessary atoms to form a five to eight membered ring.

. An alkali soluble resin according to claim 1 wherein the

ethylenically unsaturated polymerisable group represents
an acrylate, a methacrylate, a styrene, a maleimide, an

acrylamide or a methacrylamide group.

. An alkali soluble resin according to claim 1 wherein the

second monomeric unit is derived from the monomer

according to the following structure:

|
N~ \m R6
H

wherein
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R® represents hydrogen or an optionally substituted alkyl
group;
R® represents an optionally substituted alkyl, aryl or
heteroaryl group, and
1 . . .
5 L~ represents a divalent linking group.

4. An alkali soluble resin according to any of the preceding

claims wherein the second monomeric unit is derived from

the monomers selected from the following list:

H
y N\/ﬁ\ CH,

44\“/5. %i(f/\ﬂ/cnl

0 0

~ 0

O
O
0
CH,
44\“/5\/Ji::rJLO/\Ef
o)

10 5. An alkali soluble resin according to any of the preceding
claims wherein the first monomeric unit comprises a

sulphonamide group represented by —-NRI-S0,-, —S0,-NR*-
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wherein R} and R*¥ each independently represent hydrogen,
an optionally substituted alkyl, alkanoyl, alkenyl,
alkynyl, cycloalkyl, heterocyclic, aryl, heteroaryl,
aralkyl, heteroaralkyl group or combinations thereof,

6. An alkali soluble resin according to any of the preceding
claims wherein the first monomeric unit comprising a
sulfonamide group is derived from the monomer according
to the following structure:

RQ

N/
RB/c B C\L2

wherein

R’, R® and R® independently represent hydrogen or an
optionally substituted alkyl or aryl group;

2 . . .
L represents a divalent linking group;

R' and R represent hydrogen, an optionally substituted
alkyl, alkenyl, alkynyl, alkaryl, aralkyl, aryl, or
heteroaryl group.

7. An alkali soluble resin according to any of the preceding
claims wherein the first monomeric unit comprising a
sul fonamide group is derived from the monomer according

to the following structure:
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N
R15/ \R16

, 12 1 .
wherein R° , R 3 and R14 independently represent hydrogen or an

optionally substituted alkyl group;

L’ represents a divalent linking group;
t represents 0, 1 or an integer greater than 1;

RY and R'® represent hydrogen, an optionally substituted
alkyl, alkenyl, alkynyl, alkaryl, aralkyl, aryl or

heterocaryl group; and

R, R', R?® and R*! independently represent an alkyl,
cycloalkyl, alkenyl or cyclo alkenyl group, an alkoxy group,
a thio alkyl group, a hydroxyl group, -SH, a carboxylic acid
group or an alkyl ester thereof, a sulphonic acid group or
an alkyl ester thereof, a phosphonic acid group or an alkyl
ester thereof, a phosphoric acid group or an alkyl ester
thereof, an amino group, a sulphonamide group, an amide

group, a nitro group, a nitrile group or a halogen.

8. An alkali soluble resin according to any of the preceding
claims wherein the first monomeric unit comprising a
sulfonamide group is derived from the monomer according

to the following structure:
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Rm
0
RlZ )%’/R
3
ﬂ;)t
R" R
rY R
I}TH
[
Rm

wherein

R, RY and R'Y independently represent hydrogen or an

optionally substituted alkyl group;
L3 represents a divalent linking group:;
t represents 0, 1 or an integer greater than 1;

R'? represent an optionally substituted alkyl, alkenyl,
alkynyl, alkaryl, aralkyl group, an optionally substituted
cycloalkyl group such as a cyclopentyl, cyclohexyl, 1,3-
dimethylcyclohexyl group, an optionally substituted aryl
group such as benzene, naphthalene or antracene or an
optionally substituted heterocaryl aryl group such as furan,
thiophene, pyrrole, pyrazole, imidazole, 1,2,3-triazole,
1,2,4-triazole, tetrazole, oxazole, 1isoxazole, thiazole,
isothiazole, thiadiazole, oxadiazole, pyridine, pyridazine,
pyrimidine, pyrazine, 1,3,5-triazine, 1,2,4-triazine or
l,2,3-triazine, benzofuran, benzothiophene, indole,
indazole, benzoxazole, guinoline, guinazoline, benzimidazole

or benztriazole;

R'®, R'®, R?® and R?! independently represent an alkyl,
cycloalkyl, alkenyl or cyclo alkenyl group, an alkoxy group,
a thio alkyl group, a hydroxyl group, -SH, a carboxylic acid
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group or an alkyl ester thereof, a sulphonic acid group or
an alkyl ester thereof, a phosphonic acid group or an alkyl
ester thereof, a phosphoric acid group or an alkyl ester
thereof, an amino group, a sulphonamide group, an amide

group, a nitro group, a nitrile group or a halogen.
9. An alkali soluble resin according to any of the preceding
claims wherein the first monomeric unit comprising a

sulfonamide group is derived from the monomers selected

from the following monomers:

)?ﬁ@

N

Q ?0
NHZZ

CH,
H
)\”/‘N
L
.
HN



10

15

20

25

WO 2010/086211 PCT/EP2010/050263

10.

11.

12.

13.

14.

- 62 -

An alkali soluble resin according to any of the
preceding claims further comprising one or more monomeric
unit(s) derived from the monomers selected from an alkyl
or aryl (meth)acrylate, (meth}acrylic acid,
(meth)acrylamide, a N- alkyl or N-~aryl (meth)acrylamide,
(meth)acrylonitrile, styrene, vinylpyridine, vinyl
acetate, vinyl alcohol, vinyl acetal, vinyl butyral, a
vinyl ether, wvinyl amide, caprolactame, vinyl pyrrolydone

or maleimide,

Use of an alkali soluble resin according to claims 1-

10 in a lithographic printing plate.

A positive-working lithegraphic printing plate
precursor which comprises on a support having a
hydrophilic surface or which is provided with a
hydrophilic layer, a heat and/or light-sensitive coating
including an infrared absorbing agent and a first layer
comprising an alkaline soluble resin according to any of

the preceding claims.

A positive-working lithographic printing plate
precursor according to claim 12 wherein the coating
comprises on top of the first layer a second layer

comprising a phenolic resin.

A method for making a positive-working lithographic

printing plate comprising the steps of:

- providing a heat-sensitive lithographic printing

plate precursor according to claims 12 or 13;

- 1imagewise exposing the heat-sensitive lithographic
printing plate precursor to heat and/or infrared

light;
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- developing said imagewise exposed precursor with
an adqueous alkaline developer so that the exposed

arcas are dissolved.

15. A method of lithographic printing comprising the
steps of:
(i) providing a printing plate according to claim 14;
(ii) mounting the obtained printing plate on a press

and start printing by applying ink and/or

dampening liquid.
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