WO 2006/ 108745 PCT/ EP2006/ 060658 -1- Coating Conpositions for Marking
Substrates The present invention refers to coating conpositions for marking
substrates, to a process for the preparation of these conpositions, to
substrat es cwated/108785 t hese conpositions and to a procesE/ER06/0GEHSS
preparation, to a process for preparing marked substrates using these 5
conpositions and marked substrate obtainahle by the latter process and to
am ne salts of the organic netal conpounds. Packagi ng usually needs to be
marked with visible informati on such as | ogos, bar codes, expiry dates or

bat ch ”“"b%fimwQHﬁn&gngQRQRﬂﬁﬁxgsmppEmks by coating the packaging with a

10 conposi and a col our devel oper, which upon
treatment with energy such as heat reacts to forma visible colour. WO

02/ 074548 descri bes coatingﬁ;onp05|t|ons conprising an oxyanion of a

mul t i val eniThe pegsent investionssefaspiocoatingheamnesiionsien MARdRG bSHARS, to a pracass:for
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These conposli tions were coated on a su trate exa carton oard
dried to ypPecessdar hpigiepacatan.itpg pMS%Bepar%aIngdn@rhe¢ ﬂlbsa”s\@ﬁ usipg thasgduce a
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that only opaque coatings 20 and i mnages can be obtai ned. WO
2004/ 0437089306 Met# £empaiidsng corrp05| t| ons conprising a colour former, an
am ne conpound of nol ybdenum tungsten or vanadium an organic sol vent and

optionally _a  polynerjc binder xanmpl e of an "am nol ybdate" is
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energy such as heat reacts to form a visible colour.

WO 02/074548 describes coating compositions comprising an oxyanion of a multivalent
metal, for example ammonium octamolybdate (AOM), a binder, which is typically polymeric,

15 and a solvent such as water or ethanol. These compositions were coated on a substrate, for
example carton board, dried to yield an opaque coating and exposed to an IR laser to
produce a black image.

The disadvantage of the coating composition of WO 02/074548 is that only opaque coatings
20 and black images can be obtained.

WO 2004/043704 describes coating compositions comprising a colour former, an amine
compound of molybdenum, tungsten or vanadium, an organic solvent and optionally a
polymeric binder. An example of an “amine molybdate” is bis(2-ethylhexyl)amine

25 octamolybdate. The compositions were coated on substrates such as polyethylene
terephthalate film, aluminium foil or polypropylene packaging film, dried to yield an opaque or
transparent coating and exposed to an IR laser or thermal printer to produce a coloured
image.

30 There is an ongoing need to develop further coating compositions.

It is an object of the present invention to provide coating compositions, which yield coloured
images of excellent intensity and of high durability especially in terms of water resistance and



i mge. 30 There is an ongoing need to devel op further coating conpositions.
It is an object of the present invention to provide coating conpositions,
which yield coloured images of excellent intensity and of high durability
especi al | y iWO2Wp/HB745f wat er resi stance and WO 2006/ 1087 PSTERENISOHGH/ 060658
-2 abrasion resistance, and which coating conpositions can be nodul ated in
order to achieve either transparent or-Bpaque coatings. These objects are
sol ved by the coating conposition according to claim1, the substrates 5
according to clainms 11 and 15, the processes according to clains 10, 12 and

13, and by apagbiResRBInS, il wHid atnd BinosHBRDEAN IR AREE i o sLévE 16.

The conpositions of the present Invention conprise a colour forner, an am ne
salt of ane'ﬂvfﬁﬁﬂﬁpéf%?reﬂpaﬁmﬁ@ a binder, a solvent, and optionally

addi ti onal conponents, wherein 10 the amine salt of the or gani c netal
compound is of formila CR Jo F3P) OR/MNMRa[ R1 n 15 in which
X is silicofessobssissre salyes thQﬂ@ﬁ'"aPBmPﬁ% ian-Aeeorging de P‘PHE'P drife spkptrates

sel ect esl f pguBHdinEEto Glafthd 1 Temast5s thepodebsesfcBording téciaiiis 10, 12 and 13, and by
amine salts of organic metal compounds according to claim 16.

The compositions of the present invention comprise a colour former, an amine salt of an
organic metal compound, a binder, a solvent, and optionally additional components, wherein
10  the amine salt of the organic metal compound is of formula
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15  in which X is silicon or boron, and
4 E and F are the same or different and are selected from the group consisting of
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R7 a b a WO 2006/ 108745 PCT/ EP20061060658 -3 OO O 6 R\ R OO df
R6\ Ox g h 5in which R6 and R7 are the sane or different are hydrogen,

Cl4- al kyl , dpodhde9syy. hal ogen, amino or carboxy, and fﬁ,ﬁzm%gd‘;gfpon 0 =
1 and p = 0, ang Is aryl, aralkyl or Cly4-alkyl, or o =1 and p = 1, and
Wwand R2 together form a one residue sel egt ed from 10 the group consi sting
of a, b, ¢, d, e, f, g and h, and for boron o= Oand p =0, and R3, R4

and R5 are the same or different and are hydr ogen, Cl.12-al kyl,
Cl. 6- hydroxyal kyl, allyl, 15 aralkyl or arylsul fonyl, in whi ch aral kyl or
aryl sul fonyl can be substltut ed Rith Cl.4-al kyIO or R3 and R4 together with

the nitrogen t@ i ch they ached for phol i no or piperidino
ring. Exanples r Cl.4- alR re methyl, ropyl, isopropyl, butyl,
sec-butyl, iso@utyl and tert-
d e f
* (o) *
=L T
g h

5 inwhich R® and R’ are the same or different are hydrogen, C1_-alkyl, C;4-alkoxy, halogen,
amino or carboxy, and

for X=silicon o=1andp=0,andR"is aryl, aralkyl or C;.¢-alkyl, or
o=1and p = 1, and R and R? together form a one residue selected from
10 the group consisting of a, b, ¢, d, e, f, g and h, and

for X=boron o=0andp=0, and

R®, R* and R® are the same or different and are hydrogen, Ci.12-alkyl, C1.s-hydroxyalkyl, allyl,

15  aralkyl or arylsulfonyl, in which aralky! or arylsulfonyl can be substituted with Cy_-alkyl, or R®
and R* together with the nitrogen to which they are attached form a morpholino or piperidino
ring.

Examples for C14-alkyi are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl and tert-

20  butyl. Examples for C,.4-alkoxy are methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-
butyoxy, isobutoxy and terf-butoxy. Examples of halogen are chlorine, bromine, fluorine and
iodine. Examples of aryl are phenyl, 1-naphthyl, 2-naphthyl and pyridyl. Examples of aralkyl
are benzyl and 2-phenylethyl. Examples of C,.1o-alkyl are methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, isobutyl and terf-butyl, pentyl, hexyl, heptyl, octyl, 2-ethylhexyl, nonyl, decyl,

25 undecyl and dodecyl. Examples of C.s-hydroxyalkyl are hydroxymethyl, 2-hydroxyethyl,
2-hydroxypropyl, 3-hydroxypropyl, 4-hydroxybutyl, 5-hydroxypentyl and 6-hydroxyhexyl.
Examples of arylsulfonyl are phenylsulfonyl and tosyl.



20 butyl. Exanples for Cl_4-al koxy are nethoxy, ethoxy, propoxy, isopropoxy,
but oxy, sec- butyoxy, isobutoxy and tert-butoxy. Exanples of hal ogen are

chlorine, b i uorine and iodine. Exanples of aryl
1- napht hyl , %ﬂﬁgmf‘%ﬂ and pyridyl. Exanples of aralkyl P&?@%@E@%g%nd

2- phenyl et hyl . Exanples of Cl.12-al kyl are nethyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, isobutyl and tent-buty‘?: pentyl, hexyl, heptyl, octyl,

2- et hyl hexyl, nonyl, decyl, 25 undecyl and dodecyl. Exanpl es of

C _6- hydroxyal kyl are hydroxynet hyl, 2-hydroxyethyl, 2-hydroxypropyl,

3- hydr oxy pingsferrediedmypbsitiondofithé preSertyrcentionpimrwhich Xisdsileohy dr oxyhexyl .

s EPoooer BRbEsle e Raihe B ufeRAEY ¥ sBRKy Bn SRR ol BdR | Venci on, i n
which X is silicon, E and F are the sane or different and are selected from

t he group consésti*ng of 60O*PR6E R6 R, R aba 50 x &zLl O d
e in whichprR6 and R7 are the sa or different are _ hydrogen, Cl-4-alkyl,

Cl4- al koxy, olgen, 6
R® ' R
R7 R7 *
a b ¢
5
- 0]
0O *
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d e
in which R® and R’ are the same or different are hydrogen, C,.s-alkyl, C+.-alkoxy, halogen,
amino or carboxy, and
10

o=1and p=0,andR"is aryl, aralkyl or C,-alkyl, or
o=1and p =1, and R" and R? together form one residue selected from the group consisting
ofa, b, ¢c,dand e, and

15 R® R*and R’ are the same or different and are hydrogen, C1.1o-alkyl, Cy¢-hydroxyalkyl, allyl,
aralkyl or arylsulfonyl, in which aralkyl or arylsulfonyl can be substituted with C+4-alkyl, or R®
and R* together with the nitrogen to which they are attached form a morpholino or piperidino
ring.

20
In more preferred compositions of the present invention, in which X is silicon,
E and F are the same or different and are selected from the group consisting of



am no or carboxy, and 10 o =1 and p = 0, and R1 is aryl, aral kyl or
Cl4-alkyl, or o =1 and p = 1, and Rl and R2 together form one residue
selected fromthe group consisting of a, b, ¢, d and e, and 15 R3, R4 and
R6 are the JHMR006A08MSF ferent and are hydrogen, C _12- al kyCI/EP2006/060658

Cl. 6- hydroxyal kyl, allyl, aralkyl or arylsulfonyl, in which aral kyl or

aryl sul fonyl can be substituted with Cl.8-alkyl, or R3 and R4 together with
the nitrogen to which they are attached form a norpholino or piperidino
ring. 20 In nore preferred conpositions of the present invention, in which X
is silicon, E 6nd*F are the samg of different and are selected fromthe
group consirsti ngy’of WO 2006/ 108

PCT/ EP2006/ 0606538 -5- R6 OR6 R\ R7 ,
R7 abag d e in whi nd R7Raame or different and are
hydr ogen or al kyl, ®® and p = 0, &g/ , aryl, 5a =1 and p = 1,
and Rl and tgfer form ne residue selgcted fromthe group
consisting of axt, ¢, d and e, and
a b c
o)
(0] *
07 ’
0
d e

in which R® and R’ are the same or different and are hydrogen or C;s-alkyl,
o=1andp=0,andR'isaryl,

5 o=1andp=1,andR"and R?together form a one residue selected from the group
consisting of a, b, ¢, d and e, and

R®, R* and R® are the same or different and are hydrogen, C1.1o-alkyl, C1¢-hydroxyalkyl, allyl,
or arylsulfonyl, in which arylsulfonyl can be substituted with Cs-alkyl, or R® and R* can

10  togerher with the nitrogen to which they are attached form a morpholino or piperidino ring.

Examples of C,.1-alkyl are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl and tert-
butyl, pentyl, hexyl, heptyl, octyl, 2-ethylhexyl, nonyl and decyl.

15
In most preferred compositions of the present invention, in which X is silicon,

E and F are the same and are selected from the group consisting of

20 a b



R3, R4 and R5 are the same or different and are hydrogen, Cl.13-alkyl,

Cl. 5- hydroxyal kyl, allyl, or arylsulfonyl, in which arylsul fonyl can be
substituted with C1. . -alkyl, or R3 and R4 can 10 togerher_w th t ni trogen
to which thé@ﬁgggqu#%ched form a norpholino or piperidiﬁETF%ﬂﬁEBaE?%nples
of C1.10-al kyl are nethyl, ethyl, propyl, isopropyl, butyl, sec-butyl,

i sobutyl and tert- butyl, pentyl, hexyl:eheptyl, octyl, 2-ethyl hexyl, nonyl
and decyl. 15 In nost preferred conpositions of the present invention, in
which Xis silicon, E and F are the sane and are selected fromthe group
consisting of e O R\ Rs/ R/ R7 20 a b WO 2006/108745 PCT/ EP2006/ 060658

-6- in which R d Rf ar drogen, o =1 and p =0, and R is phenyl, o =1
and p = 1, 'nmwm‘i’?@e&%éq%er forma one residue selected fromthe group
5 consi sti ag 1adndgp = 0, andR 'ds pByl, R4 and R5 are the same or different and are

hydr ogen, C1..8-al =" YA , j nitrogen to
whi ch t heyg5r1ean§tptk%£‘:'hag1g lf‘oérnﬁng %}ﬁéﬁﬁﬁ%&ﬁ ’ﬁé’ggef%‘g’%!%%{’@s‘ﬁ%?em?ﬁ 5-al kyl
are nethyl consisting of pba@mdic, i sopropyl, butyl, sec-butyl, isobutyl and tert-
butyl, pentyl, hexyl, heptyl, octyl and 2-ethyl hexyl.

R®, R* and R?® are the same or different and are hydrogen, C+g-alkyl or allyl, or R® and R*
together with the nitrogen to which they are attached form a morpholino ring.

10  Examples of Cyg-alkyl are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl and tert-
butyl, pentyl, hexyl, heptyl, octyl and 2-ethylhexyl.

In especially preferred compositions of the present invention, in which X is silicon, the amine
salt of the organic metal compound of formula | is selected from the group consisting of
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R Ox 10 g h in which Ra and R7 are the sanme or different are hydrogen,
Cry-al kyl, Cl4-al koxy, hal ogen, am no or carboxy, and WO 2006/ 108745

PCT/ EP2006/ 4- 0=0 and p = 0, and R3, R' and R or

di fferent a\%gggqﬁgmﬁy rogen, Cl.12-al kyl, CI1.6-hydroxyal ky(%rlﬁpaz})(lk@tsi&gge

aral kyl or arylsulfonyl, in which aral \I;}/ or arylsul fonyl can be substituted
with Cl4-alkyl, or R3 and R together With the nitrogen to which they are
attached forma norpholino or piperidino ring. In nore preferred
conpositions of the present invention, in which Xis boron, 10 E and F are
the sane or—different and are seglected fromthe group consisting of R6 0 O

R R\ Rbf OR6vx gh b in which R6 d R7 are the sane or
different pre hydrogémyor CL.,-alkyl, and 0F0 and p = 0, and 20 R3, R4 and
R5 are the|sane or different and are hydro Cl.10-al kyl, allyl or

aral kyl, i pshich_@gra he substltut,\pd with Cl IkyI or R3 and R4
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they are attached forma norpholino ring. 25 In nost preferred conpositions
of the present invention, in which Xis boron, E and F are the sane and are
selected fromthe group consisting of WO 2006/ 108745 PCT/ EP20061060658 - 15
-6 OO0 O /WONG6/HSIS R \ R R/ a b f in which R6 andPRVEBRE6/PER80gen,
and 5 o= Oand p =0, and R3, R4 and R5 are the sane or different and are
hydrogen, Cl1 _3-alkyl or ally]. 10 In esf8cially preferred conpositions of
the present invention, in which Xis boron, the amne salt of the organic
metal compound of fornmula | is selected fromthe group consisting of - ~ g

60\ / IN(129) OOOIl O O-Q)\ N+ (130) OO Hz O 15 WD 2006/ 108745
PCT/ EP2006/{ 060658 - 16-

O?Siio INTNTNTTTS (128)
00 H,

5
In preferred compositions of the present invention, in which X is boron,
E and F are the same or different and are selected from the group consisting of
rE Oy (O Q
o * " Q@J\:* R@t
R7
a b f
* O *
LI 1€
10 g h

in which R® and R are the same or different are hydrogen, Ci4-alkyl, Ci.-alkoxy, halogen,
amino or carboxy, and



OOCyOH2 (131) z \ OOH OBp (132) OO OBpO\ Fi3N* ~%(133) O5 OO\
00 (134) 0 WD 2006/ 108745 PCTI EP2006/ 060658 -17- O O O B (135) OHz OH

O\ ~ B 0&1363 p O
0 2006/108745 PCT/EP2006/060658

-14 -

o=0and p=0, and

R?, R* and R® are the same or different and are hydrogen, C1.1o-alkyl, C1.s-hydroxyalkyl, allyl,

5 aralkyl or arylsulfonyl, in which aralkyl or arylsulfonyl can be substituted with Cy.4-alkyl, or R®
and R* together with the nitrogen to which they are attached form a morpholino or piperidino
ring.

In more preferred compositions of the present invention, in which X is boron,
10 E and F are the same or different and are selected from the group consisting of

* O * O
S

a b f
* O *
€1 X
g h

15
in which R® and R’ are the same or different are hydrogen or C,-alkyl, and

o=0and p=0, and
20 R’ R*and R® are the same or different and are hydrogen, C.ip-alkyl, allyl or aralkyl, in which

aralkyl can be substituted with C;.4-alkyl, or R® and R* together with the nitrogen to which
they are attached form a morpholino ring.

25 In most preferred compositions of the present invention, in which X is boron,
E and F are the same and are selected from the group consisting of



O OH OBON137) OOO 5 0i (138) ) 9oc /B 0 WO 2006/108745
PCT/ EP2006/ 060658 -18 / OBl (139) O/ \ H2 0 OOB, H3N* (1400 OO0 O
BOH(141) O~\ 7z 000
WO 2006/108745 PCT/EP2006/060658
-15 -
O+ Q
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a b f

in which R® and R’ are hydrogen, and

5 o=0andp=0,and

R?, R* and R® are the same or different and are hydrogen, C..g-alkyl or allyl.

10 In especially preferred compositions of the present invention, in which X is boron, the amine
salt of the organic metal compound of formula | is selected from the group consisting of
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O00(QJ,0l NH (151) OO0 LOO\NHZ (152) 1 01l 5 The amne salt of the
organi c netal conpound of fornmula |I can be prepared by reacting a silane
such as phen%h)&ﬁ%ﬁk?ﬁxysilane, a silicate such as tetraethylorthosilicate,
or boric acid W e respective conmpound of the fornmul BCUBPIOOEP$0638d/ or
OHF-OH in the presence of the respective amne of the formula NR3RR5. |f
the starting material is a silane or boril8-acid, 10 2 nmpl equival ents

OH E-OH and/or OHF-OH and | nol equivalent of NRBRR5 are used. If the
starting material is a silicate, 3 nol equivalents O+ E-OH and/ or OH F- OH
and 2 nol equivalents of NR3R4AR5 -are used. The reaction can be performed in
any suitable organic solvent. Ifl the starting material is a silane or a
silicate, the redastion is ergbly perfornmed in tetrahydrofurane. |If the

starting materi & el d, |[the reaction is preferably perfornmed in 15
a mxture o 1 gr. |The copositians~of the pr nt invention
consi st of thg p dan anount oftﬁ?BﬁT\D.Ol to(gggb t he am ne
salt of the|ongahi \ hopound of formul a2l in an anount of from O0.01

to 50% a b| nder of [froml to 80% a solvent in an anmount of
from1l to 2D 99% and opti onal addi ti onal conmponents in an anount of fromO
to 20% wherein each anount is ™Dy wei ght based on the weight of the
conposi tion. WD 2006/ 108745 PCTI EP2006/ 060658
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-22 Preferably,
from0.1 to 30% the

in an ampunt.of. fr
and the soldgﬁfmkﬁgghg

conponent s

based on the wei ght of the conposition.-
consi st of the col our forner
salt of the organic netal

10% the bi
of from 50

o 10 99% antion I
fromO to 5% wherein ea anount

in an anou

from5 to
addi ti onal

be any suit

t he group consisting of phthalides,
qui nazol i nes,

the conposition consist of the colour forner in an anount of
am ne salt of the organic netal conpound of fornula I
.1 to 30% the binder in an anmount of from1l to 60%
anount of from20 to 99% and opt i FEFP2d160658 nal

in an anount of fromO to 10% wherein each amount is by 5 wei ght
Mbre preferably, the conposition

in an anount of fromO0.1 to 10% the am ne
conpound of forrmula I in an anmobunt of fromO0.1 to
rom1l to 30% and the solvent in an anount
addi tional conponents in an anount of

is by weight based on the weight of the

) QI f8r.-ly, th conposiu%on consi st of the col our forner

t of fron1% to 5% the am ne |t of the grganic netal conpound
of froml t&5% thex 15 bi M8r in an anmount of
ent in|an amount of from 70 to 90% and opti onal
\ts in an anoupt of fromO to 3% wherein each anount is

t he weight ot the conposition. 20 The col our fornmer can
| e col our forner. itable colour fornmer can be selected from
fluorans, triaryl net hanes, benzoxazi nes,
t hi azi nes, oxazines and m xtures

er in an anount of

Spi ropyrans, qui nones,

t hereof . Exanpl es of phthalides—are crystal violet |actone
(3, 3-bi s(p-|di net hyl am noghewyl ) - 6-di net hyl - 25 am nopht al i de),
3, 3- bi s(p-di net hyl.am nop | ) pht hal i de, 3, 3-bi s(1-ethyl-2-nethylindol -
3-yl) pht halji de, 3,3-8i§ -octyl -R-met hyl i ndQl - 3-yl ) phthalide (sold for
exanmpl e under the [trigdenane G ba(r) Pergaseript(r) Rﬁ‘é}’w B),
3-(4-di et hyl am nophegyh)43- (1-etpyl -2-n€th H jndol -3YV¥) - pht hal i de,
7- (N-et hyl -|N-i sqgpent yl am'go) - 3- net hyl - | - phgnyl spi r o[ 4H- chr oneno-
[ 2, 3-c] pyr dzol eH)-3' pht hal i de,
3,6,6'-tri§(di 2 -/Ianino)spiqufIuorene-9,3'-phthalide],
0]
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30 3,6,6'-tris(diethylam no)spiro[fluorene-9, 3" -phthalide],
3,3-bis-[2-(p- dinethylaninophenyl)-

2- (p nethoxy hen %ethenyl 5,6, 7-t et rabr onopht hal i de,
phenyl)-2-(p nethoxyphenyl)ethenyl-4,5,6,7-tetrach|orophthalide,
3,3-bis[1, 1-bis(4-pyrro- , -20-

| i di nophenyl ) et hyl ene-2-yl]-4,5,6,7-tetrabronopht hal i de,

3, 3-bi s-[ 1- (4- met hoxyphenyl ) -

1-(4- pyrrldlnophenyl)ethylene 2-yl]-4,5,6, 7-tetrachl oropht hal i de,
3- (4-di et hyll am no-2-etho 6/ 108745 PCT/ EP2006/ 060658 - 23
phenyl ) - 3- ({1- et hyl - 2- net K 3-y|)-4-azaphthalide,

3- (4-di et hy|l am noO -%tgo P

3-(1-octyl -|2- nethyll d 3- yI) 4 azaphthaI|Qe a

3-(4- cyclo exyleth Iaﬁano Xy- NSNS /ﬁ (147)

3-yl)-4-azaphthalide 5 The phthalides can

he art, fgr exanpl e crystal violet |actone
1, 347, 467, and

3, 3-bi s(1- yl -2-nmet hyl i ndol - 3=yl )phthalide can be prepared as descri bed

in GB 1,389,716. Exanples of fluorans are are

3-di (et hyl)an no-6-nethyl -7-(tart-butoxycarbonyl)anilinofluoran, 10

3-di et hyl amino- 7- di benzyl am nof +yor an,

3-di but yl ani no- 7- di benzyl/an or an di et hyl

ani no- 6- metjhy! - 7 di benz Iuofkh//éfﬁ?éf\¥fAhfﬁﬁvéfhé«hylfIuoran
3-di et hyl ani no- hIoro- -met hyl f | uor an,

3-di et hyl ani no- 6- | uoran, 3-diethy anmino-7-tert- (148)

butyl fl uor 3-di Q?ban'no 7-( thoxycarbonyl) fYuoran (as sold for exanple
under the [tradena G bagr) Pergascript(r) Oange |1G,

3-di et hyl ani no- t hyl f 1 uoran, 3B-diethylam no 15/6, 8-di nmet hyl fl uor an,
3-di et hyl anji no- | or of | uoran, 3B-di butyl am no-6-Yet hyl fl uor an,

3-cycl ohex m no- 6- chl or of | uoran, 3-di et hyl am nofbenzo[ a] fl uor an,

3-di et hyl am no- benzo[ c]fluoran, 3-dinmethyl am no-6-mnethyl-7-anilinofluoran,
3-di et hyl am no- 6-net hyl - 7-anilinofl uoran,

3- dlethylanlno 6- met hyl - 7- (2, 4-di pet hyl ani | i no) f1 uoran, 3-diethyl am no-

6-met hyl - 7-[(3-trifluoro | ani | i no)fluoran
3-di et hyl anji no- 6 nethyl - chl proani | i no) 20 fl uoran,
3-di et hyl ani no- 6 thyI -chl proani li no)fluoran, 3-diethyl am no-6-nethyl -
/\/\/\H+W\ (149)
2

5

N +
Cos | Yy e
00 ﬁ




7-(2-fluoroanilino)fluoran,
3-di et hyl am no- 6- net hyl - 7- (p-octyl ani | i no) fl uoran, 3-di ethyl am no-
7-(p-octylanilino)fluoran,
3-di et hyl aniW@286AE]7HY/| - 7- (p- net hyl ani | i no) f | uoran, 3- di RGFEPIA6HE0658
6- et hoxyet hyl - 7-ani | i nof | uor an,
3-di et hyl am no- 6- net hyl - 7- (3- net hyl ani li20) f | uoran, 3-di et hyl -
am no-7-(3-trifluoromethylanilino)fluoran,
3-di et hyl am no-7- (2-chl oroani | i no) fl uoran, 3-diethyl 25
am no-7-(2-fluoroanilino)fluoran, .3-diethyl am no-6-chl oro-7-anilinofluoran,
3-di butyl ani no- 6-nethyl-7-anilinofluoran (as sold for exanple under the
tradenane di ba(r) Pergascript(r)| Black I|I-2R),
3-di butyl ani no- 6-oet hyl - 7- (2, 4- di et hyl ani I {no) f | uor an,
3-di butyl ani no- 6- mﬂ:L?-(Z-ch or oani] i noyf.l uora
7

3-di but yl anji no- 6- met bl -{7- (4- chl proani |l I'no "l uor anqsg di but yl am no-

6- net hyl - 7-|( 2- f | uoro@r?t\no) f | uor an,

3-di but yl anji no- 6- net hyl - R ( 3- tr| fl uoronet hyl 30 anilinofluoran,

3-di butyl anji no- 6- et hoxyet hyl - 7-ani | i nof | uoran, 3-di butyl am no-6-chl or o-
ani li noflu n, 3-dibutylam no-6= nmet hyl - 7- (4- met hyl ani | i no) f| uor an,

3-di butyl am no- 7-(2-chloroanilino)fluoran,

3-di butyl am no-7-(2-fluoroanilino)fluoran, 3-dipentylam no-

6- met hyl - 7- ani | i nof | uor an, S
3-di pentyl am no- 6- net hyl - 7- (4- 2-¢hl oroani |l i no) fl uoran, 3-di pentyl

am no-7- (3-trifluoronethylanilino)fluoran,

3-di pentyl gm no- 89chl oro- 7-ani | i nof | uoran, WD 2006/ 108745 PCT/ EP2006/ 060658

-24 3-di pentyl am tcx Q2- chl oroani | i nO)MNﬂ;l, (152)

3-pyrrolidijno- 6-ne - 7jani | i nof [ uor an,

3- pi peri di no- 6- et n| | i nof | uor an,

3- (N-met hyl|- N- pr opyI am n - 6- et hyl - 7- ani | nof | uor an,

3- (N-net hyl|- N-cycl ohexyl am no) - 6 met hyl - 7-ani | i nof | uor an,

3-(N-et hyl -'N-cycl ohexyl am no) - 8- net hyl - 7ani | i nof | uor an,

3- (N-et hyl - N-hexyl am no) - 7-ani | i nof l uoran, 3-(N-ethyl-p-toluidino) 5
am no- 6- net hyl - 7-ani | i nof | uor an,

(N-et&yl - p-tol ui di no)am no- 7- net hyl fl uoran, 3-(N-ethyl -

'( iﬁjgtwh;??kg?pgg'g r?ygFéFr#lﬁ g@glc '4} (+)H‘?'oan| |f?1ro ula | c1an be 6{)repared by reacting a
(N- et hyl sitenesoengs manmldyletao)gfallameoa Filicate suquasudragthylorthosmcate or boric acid
(

(

(

(

t hyl - sobut'y m no) - o- ne |'uoran
but yl tmrem amine o thgfqmulaﬁRaﬂ l&nif |themjant|m)rr@tenal is a silane or boric acid,

| $6PT 97 eQliva@ROOHULELHH MHd/or OH-F-OH and 1 mol equivalent of NR*R*R® are used. If
the starting material is a silicate, 3 mol equivalents OH-E-OH and/or OH-F-OH and 2 mol

3-
N-
3-
3-
3-
3-
3-
3-

N-
m_aet hyl m]_i\tllﬁ felrk Vrépfogﬁé' Bf{tn@rg @ Cﬁ}l-ﬁﬁ?lﬂ%dlzpﬁhlﬁ -BRfih HR #Bsence of
N-
N-

equivalents of NR®R*R® are used. The reaction can be performed in any suitable organic

solvent. If the starting material is a silane or a silicate, the reaction is preferably performed in

tetrahydrofurane. If the starting material is boric acid, the reaction is preferably performed in
16  a mixture of methanol and water.

The compositions of the present invention consist of the colour former in an amount of from
0.01 to 50%, the amine salt of the organic metal compound of formula | in an amount of from
0.01 to 50%, a binder in an amount of from 1 to 80%, a solvent in an amount of from 1 to

20 99%, and optional additional components in an amount of from 0 to 20%, wherein each
amount is by weight based on the weight of the composition.



10 6-nethyl -7-anilinofl uoran,

3- (N-et hyI N-et hoxypr opyl am no} 6- net hyl - 7ani | i nof | uor an,

nmet hyl - Sp di rret hyI anm nophenyl ) am noani | i nof | uor an,

thoxy 6 H#t hyl - am nopheny! ) ani noani | i nof | uor ifT/EP2006/060658

2 chl or o- 3- net hyI 6 p- ( p- phenyl am nophenyl ) am no- anil i nofl uoran,

2-di et hyl am no- 6- p- ( p- di met hyl am nopheny. %-am noani | i nof | uoran, 2-phenyl -
6- met hyl - 6- p- (p- phenyl am nophenyl ) am noani | i nof | uor an,

2- benzyl - 6- p- (p- phenyl am no 15 phenyl)am noanilinofl uoran, 3-nethyl-6

p- (p-di et hwéfecablyqnéem <)s”1tf6n%ﬁ§l!st|dfﬂ1éfdowaf fdfmer in an amount of from 0.1 to 30%, the
3-di et hyl am no- 6-

h | f
301 ot i st 0@%@5?% RO S D R B AR a5 0 te3ge. the
2, 4- di met hyindérih (aﬁamonﬁttdiyr’oam 1002 and the kbilem irodn aﬁﬁdmtbm@haom 99% a

preparedb et hogds. in the a for, .ex | 803~ di et.h i -

DD e e Sos S ek o o RSB e b oSt il

3- di et h§l anideight fiased oh yhe weigitidf thecconfpositkiran and

3-di et hyl am no- 6- et hyl - 7- (2, 4-di net hyl ani I i no) fl uoran and can be prepared

as described in US 5,166, 350 A,

3-di et hyl aIMarmplefemy;ythe&mmbsmn bgrisist of the oglblinfomean ircamaroeunt pf fpraOetdtoas

descr i bed iyf, e Arikedh of il orgati Bl ABRE oFroRRIST afr Mt BAIHE38 Can
e prepare escriped I'n ,

3- pyrrol i di18%, herindayin-an-ammunt efdfonubtoai0aant 1 solvent in an amount of from 50 to

3- pi peryhdi Bgy 65 I S Lhed in US
3, 86, a0 RORHR GGt S Abid B kBT SR AmIERS FOB 8 PEMERIE T o e

pr epat ed a@mgurids by weightrbases! on theweight ofthe gemiposition.

3- (N- et hyl - N- propyl am no) - 6- met hyl - 7-ani | i nof | uoran can be prepared as
described in GB 2 154 597 A 30 Exanpl es of benzoxazines are

2- pheny| - 4 Most preferably, tei aeapRsition 90n§n€0f theekeurgrmen ip| gn.amount of from 1 to 5%,

|6n mé}:hw 1;;&' dmﬁé‘k‘él%ﬂtﬁ@o:ﬁaﬂuc R0 eXABAUN of RIThGIH | §Pdh ARoltt BPRERY te8%drcr i bed
2- phenyf- 4b(f‘n§e’d|‘ éf‘ ﬁ!ﬂ%ﬁ‘i qf FBRehtpl Poeandshe solvent inaeameynt of tierm 0 te 90%, and

7- di et hyl éﬁildhﬁra'ﬂdftmhﬁrbéﬁ?éaﬁéd’@m NQAnRROF Hf B ?W%?&Q@ﬁér@&ﬁ&ﬁﬁ isby25 An
exanpl e of ﬂw nazol i ne i |¥| et hyl i dene) bi s(4,1

S
- phenyl ene&?ﬂg- ageaeplqy weight of the Jomposn

I\Jl\)

20 The colour former can be any suitable colour former. Suitable colour former can be selected
from the group consisting of phthalides, fluorans, triaryimethanes, benzoxazines,
quinazolines, spiropyrans, quinones, thiazines, oxazines and mixtures thereof.

Examples of phthalides are crystal violet lactone (3,3-bis(p-dimethylaminophenyl)-6-dimethyl-
25 aminophtalide), 3,3-bis(p-dimethylaminophenyl)phthalide, 3,3-bis(1-ethyl-2-methylindol-
3-yl)phthalide, 3,3-bis(1-octyl-2-methylindol-3-yl)phthalide (sold for example under the
tradename Ciba® Pergascript® Red | 6 B), 3-(4-diethylaminophenyl)-3-(1-ethyl-2-methyl-
indol-3-yl)-phthalide, 7-(N-ethyl-N-isopentylamino)-3-methyl-1-phenylspiro[4H-chromeno-
[2,3-c]pyrazole-4(1H)-3'phthalide, 3,6,6'-tris(dimethylamino)spiro[fluorene-9,3'-phthalide],
30 3,6,6'-tris(diethylamino)spiro[fluorene-9,3'-phthalide], 3,3-bis-[2-(p-dimethylaminophenyl)-
2-(p-methoxyphenyl)ethenyl-4,5,6,7-tetrabromophthalide, 3,3-bis-[2-(p-dimethylamino-
phenyl)-2-(p-methoxyphenyl)ethenyl-4,5,6,7-tetrachlorophthalide, 3,3-bis[1,1-bis(4-pyrro-
lidinophenyl)ethylene-2-yi]-4,5,6,7-tetrabromophthalide, 3,3-bis-[1-(4-methoxyphenyl)-
1-(4-pyrridinophenyl)ethylene-2-yl]-4,5,6,7 -tetrachlorophthalide, 3-(4-diethylamino-2-ethoxy-



zol i nedi yl )] bi s[ N, N-di et hyl benzeneam ne]. An exanple of a triarylmethane is
bi s(N-nmet hyl di - phenyl am ne) - 4-yl - (N-but yl car bazol e) - 3-yl - net hane, whi ch can

be pr epar edﬁ%ﬂﬂ&?&gkbed in GB 1,548,059. 5 Exanpl es of fig'}‘%’%@%a’g% are

, 3,3 -trine sp|r0[2H-1 benzopyran-2, 2' -indol i nejJ,
rret hyI spirofi ndoI ine-2,3 -[3H naphth[ 2, 1- b] [ 1, 4] oxazi ne] and
[',3 ,3 -trinethyl spi ro- [ 2H 1- benzot hi' yran-2, 2'-indol ine]. 10 An exanple
of a quinone is hematoxyline. An exanple of an oxazine is 3, 7-bis(dinethyl-
am no) - 10- benzoyl phenoxazi ne. An exanple of a thiazine is
3, 7-bi s(di nllanhldeméeﬂty)-Z nieGhytindnl-Gyj Jharaphihalide; B¢4-diethyfariade R pthoxiyheoy)-our

for mer A | f eferably,
t he col ourgl‘Pg%%Ea ledo &!-\%%z?@#ﬁ{l ﬁ(?lg (Egy%%&gg@yl mtﬁ ﬁ@{eﬁm&yl i ndol -

3-yl) pht haphe@el)-@éb-leﬂiyf &meﬂ)wnqmlé yl)FAalaaphﬂhellder adenane Ci ba( r) Per gascript(r)
Red 16 B), 3-di- ethylam no-7-(ethoxycarbonyl)-fluoran (as sold for exanple

under the trade nanme Ci ba(r) Pergascript(r) Orange |G or

3- di buty| afhewhtiGalides ean berprapared Ay frethods knquersin dhe art, ferrexamalepirystal 2@leinder t he
trade nane N
sui tabl e blla %P@QQP? e@éﬁﬁgﬁ G %Tﬂd—'b% ?6(1 bﬁ%T C?F ky}?e?'."g@eé"r‘%g%&ﬁé@gﬁp | es of
pol yneri c Hiybpithalideean eﬁ;pryapar@dpénywbgd '"s@@ﬁ@ﬁ@ 788! ymer s and hydr ogenat ed
products thereof, vinyl polyners pol yol efins and hydrogenated or epoxidi zed

products 25 ther eof al dehyde p %rrers epoxi de %glyrrers pol yam des
pol yest er st xﬁﬂ‘%ﬂ%ﬁﬁf@t‘?féﬁ%ére ar%ﬁﬂ‘( ¥)asmiae-g-mesh -BieryRarcaRvianiieafiyaERs and

deri vaig vesdiethlaffo-7 Erbenﬁlam.ﬁ@ﬁuoﬁanbaﬂ%fylanﬁﬁdlmtb‘éﬂzﬁﬁnmoﬂudﬁém Bedicthyl-
mers forned fromat | east one

Beryi ¢ moBREs Be ez e Tien, SUCUAGIos ReHaerea i RIVRERS one

styr ene NDE.GRIBO-7-mMethyiludran Braiethylahifo-:mathyP7TreRloRadras, 3-diethylamino-7-tert-
butylfluoran, 3-diethylamino-7-(ethoxycarbonyl)-fluoran (as sold for example under the
tradename Ciba® Pergascript® Orange IG), 3-diethylamino-7-methyifluoran, 3-diethylamino-

15  6,8-dimethylfluoran, 3-diethylamino-7-chlorofluoran, 3-dibutylamino-6-methylfluoran,
3-cyclohexylamino-6-chlorofluoran, 3-diethylamino-benzo[a]fluoran, 3-diethylamino-
benzo[c]fluoran, 3-dimethylamino-6-methyl-7-anilinofluoran, 3-diethylamino-6-methyl-
7-anilinofluoran, 3-diethylamino-6-methyi-7-(2,4-dimethylanilino)fiuoran, 3-diethylamino-
6-methyl-7-(3-trifluoromethylanilino)fluoran, 3-diethylamino-6-methyl-7-(2-chloroanilino)-

20 fluoran, 3-diethylamino-6-methyl-7-(p-chloroanilino)fluoran, 3-diethylamino-6-methyi-
7-(2-fluoroanilino)fluoran, 3-diethylamino-6-methyl-7-(p-octylanilino)fluoran, 3-diethylamino-
7-(p-octylanilino)fluoran, 3-diethylamino-6-methyl-7-(p-methylanilino)fluoran, 3-diethylamino-
6-ethoxyethyl-7-anilinofluoran, 3-diethylamino-6-methyl-7-(3-methylanilino)fluoran, 3-diethyl-
amino-7-(3-trifluoromethylanilino)fluoran, 3-diethylamino-7-(2-chloroanilino)fluoran, 3-diethyl-

25 amino-7-(2-fluoroanilino)fiuoran, 3-diethylamino-6-chloro-7-anilinofluoran, 3-dibutylamino-
6-methyl-7-anilinofluoran (as sold for example under the tradename Ciba® Pergascript®
Black I-2R), 3-dibutylamino-6-methyl-7-(2,4-dimethylanilino)fluoran, 3-dibutylamino-6-methyl-
7-(2-chloroanilino)fluoran, 3-dibutylamino-6-methyl-7-(4-chloroanilino)fluoran, 3-dibutylamino-
6-methyl-7-(2-fluoroanilino)fluoran, 3-dibutylamino-6-methyl-7-(3-trifluoromethyl-

30 anilino)fluoran, 3-dibutylamino-6-ethoxyethyl-7-anilinofluoran, 3-dibutylamino-6-chloro-
anilinofluoran, 3-dibutylamino-6-methyl-7-(4-methylanilino)fluoran, 3-dibutylamino-
7-(2-chloroanilino)fluoran, 3-dibutylamino-7-(2-fluoroanilino)fluoran, 3-dipentylamino-
6-methyl-7-anilinofluoran, 3-dipentylamino-6-methyl-7-(4-2-chloroanilino)fluoran, 3-dipentyl-
amino-7-(3-trifluoromethylanilino)fluoran, 3-dipentylamino-6-chloro-7-anilinofluoran,



mal ei ¢ nononer. Exanples of acrylic nononers are acrylic acid or salts
t hereof, acrylamde, acrylonitrile, Cl-6-alkyl acrylates such as ethyl

acryl ate, bwogdoogfosyssate or hexyl acrylate, di(Cl-a-al KybcYRpZi6dodsR8745
PCT/ EP2006/ 060658 -26 ami no)C, . a-al kyl acryl ates such as di net hyl am noet hyl

acrylate or diethylam noethyl. acrylate _ gr_ld Cl4- al kyl halide adducts thereof
such as di net hyl am noet hyl acryl ate net ﬁyl chloride, amdes fornmed from
di (C, -a-al kyl am no) C, $- al kyl am nes and acrylic acid and Cl-4-al kyl halide
adducts thereof, nmethacrylic acid or salts thereof, nmethacrylam de,
met hacr y| ohflipetylaming-(¢-ghlorpaninojiupranc3-pyrerlidinoSomethys-ariinefHoradt hacr yi at e or
et hyl et f‘@ﬁif)&ﬂi@i@(ﬁ-m@tﬁyﬂlaﬁﬂiﬁéﬂﬁﬂan, M@-Mﬁ%ﬂémiﬁ”@f-@&fétwl-ﬂaﬁiﬁn&meran,

ro

G (€, 4" a1 K)ol SaeRFiotermehintmephatey oK oo preniamisok,

ggl iEile a?Cmmb?\yf—heﬁiﬁmfﬂuon%ﬁpB-W—ﬁﬁ\?ILNJhb@larﬁiH@)W-iﬁlid&ﬂ%rlﬁﬁ,t(hW-eﬁh?Itﬁ-_ﬁ)ﬁﬁdir}d)am de.
a es _.of .st e nNononer s e styren, - et tyrene
PRl e A e R SR R M e R
chl or: de, N-iisalydnyldm)-ehh@thyldeanilmbm;dr?ri,sc(Mdtryyl-NaiFdsmnylamind)-w-i(mylhloraaﬁmw.e.
Exanpl es ol efi rs are et ene,_ pro ene, | ene._ an I SOprene
S W2 T S ek R R e T R
t et r af | ur caihg)-G2methyl-Eaniflipdflasraof 3-(N:kthyleN-isobatgiamincdBemetayl -anilmoflgbranal ei ¢
anhydri de | et nide, I f rvli ) t hyl
ot hacr yi Aty PR FTEB LB AT ripoflten. s PSRt SRE T b A RET <
St yr ent® pod-methy7-aniingliadrane3-gN-Ethyi-ethorypropdaniiee)B-metigl- Zayilimflaoraononer and
at | east i q i i C 4 r.
Beanpl os o metgPa B Undbonchl EniRediiaMRFar D h b0l B EORRARE"T - ¢
mononer s eanainepheayl)aationaniinguonar, 8shisfo-3-sejhyefw-(pahpnyamingphenytigmispe
but adi ene gfipbRidtar? 2YidinRShihBBLE (o-diméihgiamirfdb Rty fminddhifbAG8&n, 2-phenyi-
6-methyl-6-p-(p-phenylaminophenyl)aminoanilinofluoran, 2-benzyl-6-p-(p-phenylamino-
15  phenyl)aminoanilinofluoran, 3-methyl-6-p-(p-dimethylaminophenyl)aminoanilinofluoran,
3-diethylamino-6-p-(p-diethylaminophenyl)aminoanilinofluoran, 3-diethylamino-6-p-(p-dibutyl-
aminophenyl)aminoanilinofluoran and 2,4-dimethyl-6-[(4-dimethylamino)anilino}fluoran.

The fluorans can be prepared by methods known in the art, for example 3-diethylamino-7-di-
20 benzylaminofluoran, 3-diethylamino-7-feri-butylfluoran, 3-diethylamino-6-methyl-7-anilino-
fluoran and 3-diethylamino-6-methyl-7-(2,4-dimethylanilino)fluoran and can be prepared as
described in US 5,166,350 A, 3-diethylamino-6-methyl-7-(3-methylanilino)fluoran can be
prepared as described in EP 0 546 577 A1, 3-diethylamino-6-chloro-7-anilinofluoran can be
prepared as described in DE 2130845, 3-pyrrolidino-6-methyl-7-anilinofluoran and
25  3-piperidino-6-methyl-7-anilinofluoran can be prepared as described in US 3,959,571 A,
3-(N-ethyl-N-isoamylamino)-6-methyl-7-anilinofluoran can be prepared as described in
GB 2 002 801 A, and 3-(N-methyl-N-propylamino)-6-methyl-7-anilinofluoran can be prepared
as described in GB 2 154 597 A.

30 Examples of benzoxazines are 2-phenyl-4-(4-diethylaminophenyl)-4-(4-methoxyphenyl)-
6-methyl-7-dimethylamino-3,1-benzoxazine, which can be prepared as described in
EP 0 187 329 A1, and 2-phenyl-4-(4-diethylaminophenyl)-4-(4-methoxyphenyl)-8-methyl-
7-dimethylamino-3,1-benzoxazine.



bl ock polyners, styrene ethylene propyl ene styrene block polyners. 25 Vinyl
polynmers are polyners forned fromat | east one vinyl nononmer or from at
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Exanpl es of "viny nononers, ol efin nmonomers and mal ei ¢ nONONErs are given

above. Exanpl es of vinyl poI ynmers are ggl yvinyl chloride and

pol yvi nyl al cohol . 30 Pol ypol efins are péPyners formed fromat | east one
ol efin nmonomer. Exanples of olefin nononmers are given above. Exanpl es of
pol yol ef i nes are pol yet hyl ene, pol ypropyl ene and pol ybut adi ene. WO
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xyl enol . An exanple of pol yal cohol is ponvinyI alcohol. Exanpl es of am ne
monormer%s are aniline and mel anmi ne. Exanpl es of urea nononers are urea,

thiurea andfifasdighi ﬁiﬁ;y%s afd\’ ?svrmh@m%p.%mh%hw?raaoi 211Rdolihg), PSIaHl Y|

butyral formed fromb ral an vi nyl al cohol oxi de pol'yners are

pol yners foethdspirofiagaling- I%@é‘ﬂ"&ﬂhg‘[% 1. 4loxazng) aad 1ahd’ f&'f“eﬂ%ﬁ?tm'one al cohol

nononer  angHoLbeh3biiRdp Yfgﬁgrmrndoﬁﬁ@npl es of epoxide nononers are
epi chl or hydr| ne and . Exanpl es of al cohol nononers are phenol,

cresol, resorcinol, xyI enol, bisphenol A and glycol. An exanple of epoxi de

pol ymerg i SArpés@ﬁm@/ofraaﬁmnevmé‘;ﬁaw@nné Wnra&dmbrecanaﬁak@iﬂéx& BB (dimatal
bi sphenol A. é %é des are R ner.s F { gr_p | e sﬁ one nmononer
havi ng an &wp 1099 By phengxazine. An example of a hlazme iS bls(dl amino)-

10-benzoylphenothiazine.

Preferably, the colour former is a phthalide or a fluoran or mixtures thereof.
15
More preferably, the colour former is crystal violet lactone, 3,3-bis(1-octyl-2-methylindol-
3-yl)phthalide (sold for example under the tradename Ciba® Pergascript® Red | 6 B), 3-di-
ethylamino-7-(ethoxycarbonyl)-fluoran (as sold for example under the trade name Ciba®
Pergascript® Orange |G) or 3-dibutylamino-6-methyl-7-anilinofluoran (as sold for example
20  under the trade name Ciba® Pergascript® Black I-2R).

The binder can be any suitable binder. Preferably, the binder is a polymeric binder.
Examples of polymeric binders are acrylic polymers, styrene polymers and hydrogenated
products thereof, vinyl polymers, polyolefins and hydrogenated or epoxidized products

25 thereof, aldehyde polymers, epoxide polymers, polyamides, polyesters, polyurethanes,
sulfone-based polymers and natural polymers and derivatives thereof. The polymeric binder
can also be a mixture of polymeric binders.

Acrylic polymers are polymers formed from at least one acrylic monomer or from at least one
30 acrylic monomer and at least one styrene monomer, vinyl monomer, olefin monomer and/or

maleic monomer.

Examples of acrylic monomers are acrylic acid or salts thereof, acrylamide, acrylonitrile,
C..¢-alkyl acrylates such as ethyl acrylate, butyl acrylate or hexyl acrylate, di(C44-alkyl-



amno as well as a carboxy group or fromat |east one nononer having two
am no groups and at |east one nonomer having two carboxy groups. An exanple

of a monomerydak@san  am de group is caprolactam An e>§%%§00%60g58d| am ne
is 1, 6-di am nohexane. Exanples of 20 dicarboxylic acids are adipic acid
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adds are t@ddﬁ@tﬁttl’ﬁb?édfcmétﬁb lid RRPGH AR th@re%F'n‘ibtﬁ’éEk’lémnﬁe nAshRaEbRaRsli car boxylic

acid. An 3Q exa es of yesters is et hyl ene terephthal ate. So-called

S kyd s Rs AP meegYIaaRER a8 meihEPBAEYEl FODLTERPORAS SHEs 25
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di i socyanaarei crosslini@nsuchi dssv,ptmethglefetsisatrndarpigeny| net hane dii scocyanate. 5

Exanpl es of sul fone-based pol ynmers are pol yaryl sul fone, polyethersul fone,

pol yphenyl - sul fone and pol ysul fone. Polysulfone is a polyner formed from
4, 4- di th| oExesinpidssof gtyreniel haroenersiave sbjrermeméthy@styrbhé ancd-vipgibiphienyl. B>amples a

CeL o oo MRkt R B oSN e R gBle SR, AT gL
acet at e anahd vired acetate.cExampiesaof ateéin monomers are ethylene, propylene, butadiene and
isoprene and chlorinated or fluorinated derivatives thereof such as tetrafluroethylene.
Examples of maleic monomers are maleic acid, maleic anhydride and maleimide.
15
Examples of acrylic polymers are poly(methyl methacrylate), poly(butyl methacrylate) and
styrene acrylic polymers.

Styrene polymers are polymers formed from at least one styrene monomer and at least one

20 vinyl monomer, olefin monomer and/or maleic monomer. Examples of styrene monomers,
vinyl monomers, olefin monomers and maleic monomers are given above. Examples of
styrene polymers are styrene butadiene styrene block polymers, styrene ethylene butadiene
block polymers, styrene ethylene propylene styrene block polymers.

25  Vinyl polymers are polymers formed from at least one vinyl monomer or from at least one
vinyl monomer and at least one olefin monomer or maleic monomer. Examples of vinyl
monomers, olefin monomers and maleic monomers are given above. Examples of vinyl
polymers are polyvinyl chloride and polyvinylalcohol.

30 Polypolefins are polymers formed from at least one olefin monomer. Examples of olefin
monomers are given above. Examples of polyolefines are polyethylene, polypropylene and
polybutadiene.



The polyneric binders are known in the art and can be produced by known
nmet hods. The polyneric binder can be al so produced in situ by UV radiation

of a conposiyd Hde4RHR | Sing 15 nononers, capable of radipgdjepReds)EdREd Sation,
and a UV sensitive initiator. Preferred poI ynmeric binders are acrylic
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pr opi onat e
formed from epichlorihydrin and bisphenol A.

15
Polyamides are polymers formed from at least one monomer having an amide group or an
amino as well as a carboxy group or from at least one monomer having two amino groups
and at least one monomer having two carboxy groups. An example of a monomer having an
amide group is caprolactam. An example of a diamine is 1,6-diaminohexane. Examples of

20 dicarboxylic acids are adipic acid, terephthalic acid, isophthalic acid and 1,4-naphthalene-
dicarboxylic acid. Examples of polyamides are poyhexamethylene adipamide and
polycaprolactam.

Polyesters polymers formed from at least one monomer having an hydroxy as well as a

25 carboxy group or from at least one monomer having two hydroxy groups and at least one
monomer having two carboxy groups or a lactone group. An example of a monomer having a
hydroxy as well as a carboxy group is adipic acid. An example of a diol is ethylene glycol. An
example of a monomer having a lactone group is carprolactone. Examples of dicarboxylic
acids are terephthalic acid, isophthalic acid and 1,4-naphthalenedicarboxylic acid. An

30 examples of polyesters is polyethylene terephthalate. So-called alkyd resins are also
regarded to belong to polyester polymers.



et hyl butanoate. Exanples of Cl-4-al koxy derivatives thereof are
2- et hoxyet hyl acetate and 2-nethoxyethyl acetate. Exanples of C3-6-ketones
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polymeric binder can be also produced in situ by UV radiation of a composition comprising

15  monomers, capable of radical polymerisation, and a UV sensitive initiator.

Preferred polymeric binders are acrylic polymers, vinyl polymers, aldehyde polymers,

epoxide polymers, polyamides, polyesters and natural polymers and derivatives thereof.

More preferred polymeric binders acrylic polymers, vinyl polymers, natural polymers and
20 derivatives thereof.

Even more preferred polymeric binders are poly(methyl methacrylate), poly(butyl meth-
acrylate), polyvinyl alcohol and cellulose.

25 The most preferred polymeric binder is poly(methyl methacrylate).

The solvent can be any suitable solvent. A suitable solvent can be selected from the group
consisting of organic solvents, mixtures of organic solvents, and mixtures of one or more
organic solvent with water. Preferably, the solvent is an organic solvent or a mixture of

30 organic solvents. More preferably, the solvent is an organic solvent or a mixture of organic
solvents wherein the organic solvent or solvents are selected from the group consisting of
C,«-alkanols, Cy4-polyols, Cis-alkyl Ci4s-alkanoates, Cs ¢-ketones, C,e-ethers, Cos-nitriles,
nitromethane, dimethylsulfoxide, dimethylformamide, dimethylacetamide, N-methyl



under the tradenane Ci ba(r) Pergascript(r) Orange 1G and
3-di butyl am no-6-nethyl - 7-anilinofluoran (as sold for exanple under the

tradenane Ciyhgiedosddsisgascript(r) Black 1-2R), 1 to 5%o0 alt of
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gddi ti oEaI ety mgmeatbﬁaamm ¢t D7 HalkoRy ddrivatived theréofabe 2- ufmemtm eea&e@ﬂ@u nt is
y wei ght on, the osition t .0 te
Chvent Lon Py acetis, Efimlen ¢l AEREo s gRng And metyESth 8lone
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The optional additional components of composition of the present invention can be any other
compound suitable for improving the performance of the composition. Examples of optional
additional components are IR absorbers, UV absorbers, starting amine NR*R*R?, stabilizers

20 and antioxidants. The addition of an IR absorber increases, for example, the density of the
image, whereas the addition of the starting amine NR®R*R® increases the background
whiteness.

An example of an IR absorber are alkylated triphenyl phosphorothionates, for example as
25 sold under the trade name Ciba® Irgalube® 211. An example of a UV absorber is 2-hydroxy-
4-methoxybenzophenone.

The coating composition of the present invention can be a solution or dispersion such as an
emulsion or suspension. Preferably, the coating composition is a solution, as these coating
30 compositions yield transparent coatings.

Examples of coating compositions which are a solutions are compositions consisting of 1 to
5% of a colour former selected from the group consisting of crystal violet lactone, 3,3-bis-
(1-octyl-2-methylindol-3-yl)phthalide (sold for example under the trade name Ciba®



The substrate can be a sheet or any other three dinensional object and it
can be transparent or opaque. The substrate can be nmade from paper,

cardboard, RRdIosroweed, textiles, glass, ceram cs and/ opchalp¥dRisusse=xanpl es
of polymers are polyethylene terephthal ate, | ow WD 2006/ 108745

PCT/ EP2006/ 060658 - 31 density-pol yet hy_Isnon_e, pol ypropyl ene, biaxially

ori entated pol ypropyl ene, polyether sulfone, polyvinyl chloride polyester

and pol ystyrene. Preferably, the substrate is made from paper, cardboard or

pol ymer. More preferab e substrate is a flexible &(;I%/erer filmmade from
|

I t h
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to nat her , aspe of . t he esent _invention.is a process for
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B ubstr atg uhylrlketdﬁe, angpuisndl hadltiai;al édiﬂph dPeARtSemMan amygrt of em t())tEF 3¢, shbssir at e can
e coated w t he, c osition o e present invention by using a 15

standard cB |%”3b5$yn§vﬂqhg askd °§ﬁ'&$w§'gﬁta°§§§r°°wgf’@?n'appI i cation, rotation
application, spray application, curtain application, dip application, air
applicatio if icati. bl.a licati Lol | | i i,on. The
coating co%&%&f’i%ﬁ%ﬁ%%@g'ﬂ&&e@h %rg aesggl‘ﬁlﬁ?segrgt(’gﬁ'ﬁg%%ﬂ% %PS%§$§?§C}8
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t he coat edPengbsaript® Bed W B}, 8-diethylaina -(ethokyrachonpiiHluaran (assolgyfot exapptier t o

under the tradename Ciba® Pergascript® Orange I1G) and 3-dibutylamino-6-methyl-7-

anilinofluoran (as sold for example under the tradename Ciba® Pergascript® Black I-2R), 2.5

15  to 3.5% of the amine salt of the organic metal compound of formula 11 to 152, 8 to 12%

poly(methyl methacrylate) as binder, 75 to 85% of a solvent consisting of acetone and methyl

ethyl ketone in a ratio 1:1 to 1:4, and optional additional components in an amount of from 0

to 3%, wherein each amount is by weight based on the weight of the composition.

20 Also part of the invention is a process for preparing the composition of the present invention
comprising the step of mixing the amine salt of the organic metal compound |, the colour
developer, the binder, optionally additional components and the solvent. Preferably, the
process comprises the steps of
i) mixing the amine salt of the organic metal compound of formula | and solvent,

25 i) adding the colour former, the binder and optional additional components, and
iii) optionally diluting the composition to the desired concentration with further solvent.

Also part of the invention is a substrate coated with the coating composition of the present
30 invention.

The substrate can be a sheet or any other three dimensional object and it can be transparent
or opaque. The substrate can be made from paper, cardboard, metal, wood, textiles, glass,
ceramics and/or polymers. Examples of polymers are polyethylene terephthalate, low



25 generate a colour marking. The energy can be heat or any other energy,
which is transformed into heat when applied to the substrate coated with

the conposi ty,§8yRfiod7e Present invention. Exanples of suE}J@: ﬁ Bososds € WV,
IR or microwave i1rradiation. 30 The energy can be applied to the coated

substrate in any swtabl e way, for exanp £ heat can be applied by using a
thermal printer, and UV and IR irradiati®tn can be applied by using a UV or
IR | aser. Exanples of IR lasers are CO2 |asers, Nd: YAG |lasers and IR

seni conduct or | asers. WD 2006/ 108745 PCT/ EP2006/ 060658 - 32 Pref er abl y, the
energy i s HAensitypaliethylees polypiopylgne iiaxially grientated pelyprgpylens, petyethersgifens, on
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Typi cal | y €#EbeaeE et PQIRY More hreierably, fiessbsisatel IStartbexmledeolWé"ﬂn mdeérp@r i ned
by the ap%b@&h éﬁbteﬁéﬁﬂth‘éi&f@hﬁﬂv a&shﬁpagtﬁw&ieeaélyﬁre%ﬂ&@b@kﬁw Sfertdt@pe, for

exanpl e en t e wavel en nm and the di aneter
of the $asBP|VM88)ﬂ?W%P@Y§Berrﬁﬁf°@°r@ AobRXiBY! ghiorige.ni cal ly 0.5 to 4 W di aneter
and the line speed is typically 300 to 10000 nm's. 10 Yet another aspect of

the invention is the marked substrate, which is obtained by above process.
Al so part d&he thicknessof the coating usually ‘Pf@sg'wst'%th@ffa'ﬁg?eof&b@n‘ﬁoeo#ﬁt Breferafiydtifid of

formula 1% e range of 1 to 500 pm. More preferably, it is in the range of 1 to 200 pm. Most
preferably, it is in the range of 5 to 150 um.
10
Another aspect of the present invention is a process for preparing a coated substrate, which
comprises the step of i) coating a substrate with the composition of the present invention.

The substrate can be coated with the composition of the present invention by using a

15  standard coating application as such as a bar coater application, rotation application, spray
application, curtain application, dip application, air application, knife application, blade
application or roll application.

The coating composition can be dried, for example at ambient or elevated temperature.
20

Also part of the invention is a process for preparing a marked substrate, which comprises the
steps of i) coating a substrate with the composition of the present invention, and ii) exposing
those parts of the coated substrate, where a marking is intended, to energy in order to

25 generate a colour marking.

The energy can be heat or any other energy, which is transformed into heat when applied to
the substrate coated with the composition of the present invention. Examples of such energy
are UV, IR or microwave irradiation.

30
The energy can be applied to the coated substrate in any suitable way, for example heat can
be applied by using a thermal printer, and UV and IR irradiation can be applied by using a
UV or IR laser. Examples of IR lasers are CO, lasers, Nd:YAG lasers and IR semiconductor
lasers.



CRJOHR3 EO OFOOR/M [R2] in which Xis silicon or boron, and 20
E and F are the sane or different and are selected fromthe group consisting

of Rs 00 7/ R7 a b D 2006/ 108745 PCT/ EP20044A49 33 00
o R % CRM O\ o Rl | X 2P VO2 g h Bt Bocss’

-32-

Preferably, the energy is IR irradiation. More preferably, the energy is IR irradiation having a
wavelength in the range of 800 to 32000 nm. Most preferably, the energy is IR irradiation
generated by a CO, laser or a Nd:YAG laser.

Typically the exact power of the IR laser and the line speed is determined by the application
and chosen to be sufficient to generate the image, for example, when the wavelength of the
IR laser is 10600 nm and the diameter of the laser beam is 0.35 mm, the power is typically
0.5to 4 W, diameter and the line speed is typically 300 to 10000 mm/s.

10
Yet another aspect of the invention is the marked substrate, which is obtained by above
process.

Also part of the invention are amine salts of the organic metal compound of formula
15
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in which X is silicon or boron, and
20 E and F are the same or different and are selected from the group consisting of




in which R6 and R7 are the sane or different are hydrogen, Cl4-al kyl,

Cl- 4- al koxy, hal ogen, am no or carboxy, and 5 for X = silicon o =1 and p =
0, and RL igMogdnossdl Kyl or Cl-4-alkyl, or o =1 and pprrkpr@bbobs and R2
toget her forma one residue selected from the group consisting of a, b, c,
d, e, f, g and h, and 10 for X = boron g: O and p =0, and R3, R4 and R5 are
the sane or different and are hydrogen, Eﬂ.lz-alkyl, Cl. 6- hydr oxyal kyl ,
allyl, aralkyl or arylsulfonyl, in which aral kyl or aryl sul fonyl can be
substituted with Cl4-alkyl, or R3 Y and R4 together with the nitrogen to
whi ch they are attached form a rorpholino or ’\peridino 15 ring, wth the
provi so that @&-X s silicg d F are both sfesidue a, o =1 and p = 1,
and Rl and R2 tlogether fB 0 residue aR%:AT
ethyl, if Xi ©Doron, E and bot h resi a, and o= 0 and p = 0, then

R3, R4 and R5 are not all butyy, WO 2006/ 108745 PCT/ EP2006/ 060658 -34 if X
is boron, E and F are both residue f, and o= 0 and p = 0, then R3 and R4 are
not propyl and R5 is not hydrogen or R3is ndt allyl and R4 and R5 are not
hydrogen. The coating conpositions of the present invention have the
advantage that they yield 5 coloured i mnages of excellent intensity and of

hi gh durabili pecially ingter,ns of water resistance and abrasion
resistanceRgééﬁgiﬁat t hey can nodul ated in order to achieve either

t ransparent aque coatings. I n addition, the coating conpositions do not
yield colouration before the energy treatnent and, if the coating

conmposi tion of ¢ he present h

in which R® and R are the same or different are hydrogen, C1_-alkyl, C;-alkoxy, halogen,
amino or carboxy, and

forX=silicon o=1andp=0,andR’is aryl, aralkyl or Cy4-alkyl, or
o=1andp =1, andR"and R? together form a one residue selected from
the group consisting of a, b, ¢, d, e, f, g and h, and

10 forX=boron o=0andp=0,and
R®, R* and R® are the same or different and are hydrogen, C.1o-alkyl, Cy-hydroxyalkyl, allyl,
aralkyl or arylsulfonyl, in which aralkyl or arylsulfonyl can be substituted with C4-alkyl, or R®
J and R* together with the nitrogen to which they are attached form a morpholino or piperidino
15  ring,

with the proviso that

if X is silicon, E and F are both residue a, 0 = 1 and p = 1, and R and R? together form
20 residue a, then R®, R* and R® are not all ethyl,

if X is boron, E and F are both residue a, and 0= 0 and p = 0, then R®, R* and R® are not all
butyl,



invention includes the starting am ne NR3R4R5 i mages with increased
background whiteness 10 can be obtained. Exanples Exanple 1. Preparation

of 17. 850%5%/?@ ~f&cid (9.495 g, 0.0416 nol) and pheny s&}n§§da?/6%§élane

(5.0 g, are dissolved in tetrahydrofuran (1 Ive a
clear solution. Tripentylamne (4.73 g, 3 0.0208 not) is added and this
colourless solution is heated to refl ux ﬁnd held for 3 hours at reflux
(67-68C). Tetrahydrofuran is renoved by distillation and the resulting
clear, viscous oil 20 is allowed to solidify on standing. Diethyl ether
(25n1_) s 'é&é%@f@fb Etand Fsareibgthresiguefi@nd oz 0 andipi 10, thert R ard Ruaramat praeed wi t h

3 x 25 b g4 ? hoﬁ{yﬁt%rgen 6F R®A n gpalﬁl éHin‘%anRSJaffe ﬁotgméir%geﬁs% 17 as a white

solid. E enenta anal ysis: Foun 65. Cal cul ated for
CC6HE66NO6SI : C, 74.87; H, 7.57; N, 1. 78 25 Exarrpl e 2. Preparation of 113.

Benzilic apieldating c?qrﬂposﬁoﬂ&oﬁﬁé predén .ﬂ@hf&q{awtwaédwﬁﬂabéﬂﬂﬁaeg.eid7 g, 0.02
not) are dissolved in tetrahydrofuran . rlethlfwam ne” (5.73g, 0.04

mol) S ackluredimagaolMeelsnbiniesskEncal B euyiaspasia P RS A WaleE| d at

this tenperskiahes érwanﬁameslstaﬁsé a8 Y4t ey CaR bé &oaela@uwomérwa%hlebéatl on to
| eave a yell ow oi | IS reai)eat Edlcf/d,twaShEd wi th dieth et her until

crystalli s%l?‘?btf‘?%%'ﬁf“s"’ Wﬁ@’%‘iﬂ ings: I 9dditiop, the ceqtingcamersi "séloﬁléﬁt yelfashed and

dried to yéordudatibh béfode the Re@Yire@fmehi and, Wihe2€Wdihd BShigdsitidh bf tHa3PenP 60658
- 35- Exarrpnvenfion includes the starting amine NR’R*R® images with increased background whiteness

- 10 can be obtained.

Examples
Example 1.
Preparation of 17.
15
Benzilic acid (9.495 g, 0.0416 mol) and phenyltriethoxysilane (5.0 g, 0.0208 mol) are
dissolved in tetrahydrofuran (100 mL) to give a clear solution. Tripentylamine (4.73 g,
0.0208 mol) is added and this colourless solution is heated to reflux and held for 3 hours at
reflux (67-68°C). Tetrahydrofuran is removed by distillation and the resulting clear, viscous oil
20 s allowed to solidify on standing. Diethyl ether (25mL) is added to the solid mass and the
solid is filtered and washed with 3 x 25 mL diethyl ether, dried to a yield of 14.8 g (90.5%) I7
as a white solid. Elemental analysis: Found C, 74.86; H 7.57; N 1.65. Calculated for
CHssNOgSi: C, 74.87; H, 7.57; N, 1.78.

25 Example 2.
Preparation of 113.

Benzilic acid (13.7 g, 0.06 mol) and tetraethylorthosilicate (4.17 g, 0.02 mol) are dissolved in
tetrahydrofuran (75 mL). Triethylamine (5.73g, 0.04 mol) is added and the mixture is heated

30 toreflux (67 °C) and held at this temperature for 3 hours. Tetrahydrofuran is removed by
distillation to leave a yellow oil, which is repeatedly washed with diethyl ether until
crystallisation occurs. The solid is filtered from diethyl ether, washed and dried to yield 11.3 g
(56.8%) of 113.



Preparation of 18. Benzilic acid (13.7 g, 0.06 nol) and
phenyl triethoxysilane (7.21 g, 0.03 nol) are dissolved in 5 tetrahydrofuran

(75 mL). Tr R@é%g(, e (4.12 g, 0.03 nol) is added and t%TEFPiﬁddfo Ls heat ed

to reflux (6 and held at this tenperature for 3 hours trahy rof uran
is renmoved by distillation to | eave a y%llow solid. Diethyl ether (50 m-)
is added to the solid nmass and flltered3 Solidis slurried in a further
Diethyl ether (50 m.) at 35 C for 10 mnutes, filtered and displaced with
diethyl ether. Pale yellow solid is dried to yield 19.2 g (92% 18. 10
Exanpl e 4. Exampiedr ati on of 147. Mandelic acid (15.2 g, 0.1 nol) and boric
acid (3.1 PrepQrafii®¥ 3, are dissolved in nethanol 15 (25 ni-) and water (25
m-) at roomtenperature To this solution is added, a solution of
triallylamne (6.86 g, 0.05 nol) in nethanol (20 nL). The resulting solution

is stirr edaaﬁz.nk%mms ¢@p@bemai)9ane\pﬁéﬁm@ahox9¥ﬁadamh 3V%9rmd|)saréerweéh .hySO

distillation and di ssol ve acet ate
m). W er e(fehydrﬂfwan 47501@%& "@%@@%@e@ﬁb Q3ymaliis addetand fhﬁémxtuiﬁj% F'ea}?qhw

acetate | aw%nmsﬂm%am\éﬁatmmgmewe%rm aatﬂard;d&ifwah Mekr@v_@u mpess to
| eave 20 a Vi sSgous  or an titurated

1S S
wh i ot RIFUIBRLR gaye aiaNm 5ol BTl RATESAEIL) i HRE b 8 S PRSRAThnd. washed
wi th di et hfiiteret. Belid |s§imme<aqh a(ﬁurtl'%r Dietttlethér (90 @ALY at 35°CB¢ 70 nfigtds} Tilterbx angp! e 5.

25 Preparat, 4 .41 0. I boric acid

(2. 505" GlupdaceRlyrth ikt alter il shi h dFef o a8 2R et er (15 )
To this0solution is added, tri-n-butylamne (4.63 g, 0.025 nol) and the
mxture is stlrlr d for 5 hours at roomtenperature. Water (100 m -) is added
and 30 stlﬁaé'ap T 1 hour. The resulting solid precipitate is filtered,

washed wi t Rrepatation ofld7.dried to

Mandelic acid (15.2 g, 0.1 mol) and boric acid (3.1g, 0.05mol), are dissolved in methanol
15 (25 mL) and water (25 mL) at room temperature. To this solution is added, a solution of
triallylamine (6.86 g, 0.05 mol) in methanol (20 mL). The resulting solution is stirred at room
temperature overnight. Methanol/Water is removed by distillation and the resulting residue is
dissolved in ethyl acetate (50 mL). Water (50 mL) is added and subsequently separated. The
upper ethyl acetate layer is dried over magnesium sulphate and distilled to dryness to leave
20 aviscous orange oil. This orange oil is subsequently titurated with diethyl ether to yield an
off-white solid which is filtered and washed with diethyl ether. The solid is dried to yield
17.5 g (77.9%) 147.

Example 5.
25 Preparation of 145.

Benzilic acid (11.41 g, 0.05 mol) and boric acid (1.54 g, 0.025 mol) are dissolved in methanol
(20 mL) and water (15 mL). To this solution is added, tri-n-butylamine (4.63 g, 0.025 mol)
and the mixture is stirred for 5 hours at room temperature. Water (100 mL) is added and

30 stirred for 1 hour. The resulting solid precipitate is filtered, washed with water and dried to
give a yield of 17.3 g of 145.



give a yield of 17.3 g of 145. WD 2006/ 108745 PCT/ EP2006/ 060658 - 36-
Exanpl e 6. Preparation of 146. Benzilic acid (11.41 g, 0.05 nol) and boric

acid (1.54 I) are dissolved in nmethanol 5 (2 P} ter (15
m). To thi ¥ %Qﬁon is added a sol ution of bis(2-ethyl %ec%"i %{’?n}aﬁmg?(es 03

g, 0.025 nol) in nmethanol (20 nL) and stirred for 5 hours at room
tenperature. Water (100 m-) is added “#9d stirred for 1 hour. The resul ting
solid precipitate is filtered, washed wth water and dried to give a yield
of 17.2 g (97.5% of 146. 10 Exanple 7. Preparation of 137. Salicylic acid
(13.8 g, OExampi¢ §. and boric acid (3.1 g, 0.05 nol) are dissolved in nethanol
(25 mM-) a m.). To this is added a solution of tripentylam ne
(11.4 ¢ P%g%ﬁﬁofl(lﬁ@ 15 nmethanol (25 m-) and water (10 nlL) and stirred
for 24 hours at roomtenperature. The solvent is then reduced under vacuum

Th d I 200
nL)e p&gsugaedzﬁ.c%hr(%afs d, 69mot ?ﬁd Beﬁé’é&d | (£ 0! dé?‘?nol)%r% %.s%ﬁé@m m&géln%'i e( '

20 Prepar af2dh)@nd wates 419 mb) 76 Nﬁ%gqlvtloons adsleda sol tﬁlgn ohis@gthdhexylamise t he

or gani ¢ bogsqya g, 6VIBMENAn %aﬁaﬂ(z%&t%ﬁé stirted 1615 hélﬁé Q%oﬁe%eﬁﬁérﬁﬂﬁe fvoager . The
coating co&‘Bom tion was prepare di ssol vi ng of the am ne salt of

t he or gani 00 5%y rpddedaad sl eMg” Eﬂ%pﬂ}eéﬂs%tg‘goﬁ?% Pﬁeﬁ@ﬂatﬁrﬁs fltesggpwashed |

acet one ( SwhHlwabr arfd o give alyaid o274 QU7®%) dfMe42 ), sol d for exanple as
Ci ba(r) Pergascript(r) Blue 1-2RN, is t en added to the mxture fol |l owed by

pol y(nmet hyl nmethacrylate) (1.44 g). The mixture is then further diluted by
the adthti pxangfle et hyl ethyl ketone (7.39 g). The coating fornulation is

then appligd bvia of 137,

Sallicylic acid (13.8 g, 0.1 mol) and boric acid (3.1 g, 0.05 mol) are dissolved in methanol

(25 mL) and water (25 mL). To this is added a solution of tripentylamine (11.4 g, 0.05 mol) in
15  methanol (25 mL) and water (10 mL) and stirred for 24 hours at room temperature. The

solvent is then reduced under vacuum. The product is extracted from the resulting residue

with diethyl ether (200 mL), washed with brine and dried to yield 30.8 g (83 %) of 137.

Example 8.
20 Preparation of a coating composition comprising the amine salt of the organic boron
compound 45 and crystal violet lactone as colour former.

The coating composition was prepared by dissolving 0.42g of the amine salt of the organic
boron compound 145, prepared as described in example 5, in acetone (3.61 g). Crystal violet

25 lactone (0.42 g), sold for example as Ciba® Pergascript® Blue I-2RN, is then added to the
mixture followed by poly(methyl methacrylate) (1.44 g). The mixture is then further diluted by
the addition of methyl ethyl ketone (7.39 g). The coating formulation is then applied by a
standard coating bar method onto the substrate (paper or plastic) and imaged using a CO, IR
laser to give a blue image.

30



standard coating bar nethod onto the substrate (paper or plastic) and inaged
using a C2 IR laser to give a blue imge. 30 WO 2006/ 108745

PCT/ EP2006/ Q60 -37- Exanple 9. Preparation of a coat] 0 ition
conpri sing gﬁ%3§2Wﬁ@§salt of the organic silicon conpouh@gfgﬂﬁﬁgﬁ%%ba(r)
Pergascript(r) Orange |-G as colour forner. 5 The coating conposition was
prepared by dissolving 0.42 g of the anPhe salt of the organi ¢ boron
conpound 17, prepared as described in exanple 1, in acetone (3.61 g).

3-Di et hyl - arri no- 7- (et hoxycar bonyl )-fluoran (as sold for exanple under the
tradenane Eamalerd. Pergascript(r) Oange 1§ (0.42 g) is then added to the

m xture f y(met hyl
met hacryl acﬁré:égp% %P@%%?@%LW%@%E& tﬁ%%ﬁmg%ﬁ@é tﬁ%?@p\éﬂg%ﬁg‘l‘(o 24 g) is
t hen addeccomlih@dﬂv)andlceba&%rgescﬂb@@taege HGIa;toetdiumormhre addi tion of methyl
et hyl ketone (7.39 g). The coating fornulation is then applied by a standard

coating bar nethod onto the substrate (paper or plastic) to yield a
trans pér enfthecoatingregmpasitiomwgs prepared by dissaiding ORZIQle the aming sgleofthe organige

. . ‘h
o e sal (OSH e odd 7 biRBREA o 0Be bed ralrpln, 08 % ?3;2%!:"?! pL(r)
Bl ack | - 2 RMiRE- Z—&#tbwcarbamﬂuonaﬂe(ae@@ld fqngxerbnlpugdqntbe]tr apecpba®d by

di ssol vi ng’eng@n;ﬁ@eraﬁ sz(@ Elff;)sléltﬁen%d&&‘fa thé %&ne foII%QIeQ(Bg‘ﬁBIygﬁémsf?und 137,

prepared as describ in acetone (3

ani no- 6- meveiacryials) 01r4|4d§)4 Wbelaﬁolrw’ﬂybmst'ﬁ@wla&wﬁﬁﬂ@swmb? Wﬁ@ﬁ%éﬁ%h@m
Ci ba(rqp %ﬁ%‘héﬁdﬁét(b rzh JPisAhén éac?ee) Tr(é)mﬁ(ﬁ.lrms thé‘\ ihhﬁ‘é“r ddeda by e éd@ﬂhomoi(t ure

f ol | owed ol met hacryl ate When t he pol y(net hyl nethacryl ate)
has dis soI @/ le yHSﬁqu 39 g,),.él{m&@tmg ormulation is then applied by a standard coating

bar method onto the substrate (paper or plastic) to yield a transparent coating and imaged
using a CO: IR laser to give an orange image.

15 Example 11.
Preparation of a coating composition comprising the amine salt of the organic boron
compound 137 and Ciba® Pergascript® Black I-2R as colour former.

The coating composition was prepared by dissolving 0.42 g of the amine salt of the organic

20 boron compound I37, prepared as described in example 7, in acetone (3.61 g). 3-Dibutyl-
amino-6-methyl-7-anilinofluoran (as sold for example under the tradename Ciba®
Pergascript® Black I-2R) (0.42 g) is then added to the mixture followed by poly(methyl
methacrylate). When the poly(methyl methacrylate) has dissolved, 2-hydroxy-4-methoxy
benzophenone (0.24 g) is then added. The mixture is then further diluted by the addition of

25 methyl ethyl ketone (7.39 g). The coating formulation is then applied by a standard coating
bar method onto the substrate (paper or plastic) to yield a transparent coating and imaged
using a CO: IR laser to give a black image.

Example 12.
30 Preparation of a coating composition comprising the amine salt of the organic boron
compound 137 and Ciba® Pergascript® Red |-6B as colour former.

The coating composition was prepared by dissolving 0.42 g of the amine salt of the organic
boron compound 137, prepared as described in example 7, in acetone (3.61 g). 3,3-Bis-



benzophenone (0.24 g) is then added. The m xture is then further diluted by
the addition of 25 rret hyl ethyl ketone (7.39 g). The coating fornulation is

then applieg, 4andard coating bar method onto the tgaper or
plastic) to ﬁ?d a transpar ent coating and i maged usi ngeg g@&ﬁg 5f%aser to

give a black inmage. Exanple 12. 30 Pr epgéatl on of a coating conposition
conprising the amne salt of the organi& boron conpound 137 and G ba(r)
Pergascript(r) Red |-6B as colour fornmer. The coating conposition was
prepared by dissolving 0.42 g of the amne salt of the organic boron

c 0 rrpou nd X3pclyh-aeihviiadals mébfballdgé%p'@ for example ander thertradespmeCiba® 61 g) .
- Bi s W08 ;ﬂt;@ﬁiébﬁdﬁ?&? 5% ﬁ?ggﬁﬂ%@@ to thé)’ﬁuxture foIIowed by pgly(methy

(1 octyl-2-neth exa eér the tradenane
Gbacr] pestbeaiaten Wiron tREO Tty 1ethepryigie) has dissoivesdau sy HHBstos ur o
fol I owed taén%ﬂh\éﬁ&%t(om 9)% %Q@Q&d@daﬁ'ﬁé muxWié%th&?ﬂﬁﬁéb’cﬁl[rf&dfby'thé%&&m{df' ate)

has di ssol ved, 2- r OX benzophenone (0. I's then added. The

m xt ur @ | Snethy ﬁt'WUfect%(% &ng)tg't? %?t"lﬁ@r%ﬂlml'%WeBﬁPU'eHMWta’&aFH/W%BQ one
(7.39 g). phAfelRAniNhé SiBBNaR (baperioP p|fabwy aadpmged uQMga co AR a6l t& C%gé hRg  bar

met hod onto the substrate ( pl ast i IR | aser

e e rprangedage. e asting @ mLOn i e ApRIA BY 8r5tanao ot tng par el

standard o the @umlhtd@fab&(br p@.ettid) td Vield aURPmbparEst oﬁam@&dndqmagécﬁaémg:a coa yield
a transpaésnt C ‘&g@nd i maged using a CO2 IR laser to give a red inage.

10 Exanpl iaoser 'YAIBf a coating conposition conprising the anine
salt ofp the organic silicon conpound 17 and crystal violet |actone as
col ogr forc_[r%r. 15 The coating conposition was prepared by dissolving 0.42 g
of the amiT@™8 B of the organic

Preparation of a coating composition comprising the amine salt of the organic silicon

compound I7 and crystal violet lactone as colour former.

15  The coating composition was prepared by dissolving 0.42 g of the amine salt of the organic
boron compound 17, prepared as described in example 1, in acetone (3.61 g). Crystal violet
lactone, sold for example under the trade name Ciba® Pergascript® Blue I-2RN, (0.42 g) is
then added to the mixture followed by poly(methyl methacrylate) (1.44 g). When poly(methyl
methacrylate) has dissolved, an alkylated triphenyl phosphorothionate, as sold for example

20  under the trade name Ciba® Irgalube® 211, (0.42 g) is then added. The mixture is then
further diluted by the addition of methyl ethyl ketone (7.39 g). The coating formulation is then
applied by a standard coating bar method onto the substrate (paper or plastic) to yield a
transparent coating and imaged using a CO, IR laser to give blue image.



boron conpound 17, prepared as described in exanple 1, in acetone (3.61 g).
Crystal violet |actone, sold for exanple under the trade nanme C ba(r)
Pergascript(r) Blue I-2RN, (0.42 g) is then added to the m xture foll owed
by pol y(nethyl nethacrylate) (1.44 g). Wien poly(nethyl nmethacrylate) has
di ssol ved, an al kyl ated triphenyl phospB8rothi onate, as sold for exanple 20
under the trade nanme Ci ba(r) Irgalube(r) 211, (0.42 g) is then added. The

m xture is then further diluted by the addition of methyl ethyl ketone
(7.39 9). ]ﬂgwﬁgating formulation is then applied by a standard coati ng bar
met hod onto e substrate (paper or plastic) to yield a transparent coating
and imaged using a CO2 IR |laser to give blue image. -39- Cains 1. A coating
conposition conprisLng a colour forner, an an}ne salt of an _organic  netal
conpound, a'bi ndefoatigd LOMPaRtion SePTRIG B FACHY 1O4aEH BNAIINe SHPb R daNiGher ei n
the am ne méhicorfpolin® bigadt & soRém! aDEfRIOHAN ddaitidhall@fipshants, widreihehe O |
OF H R3 RtFe Cﬁgl in which Xis sih%fon Pr @oron, and E and F are the sane
or diff er eMBRHRLOf NS eoaRIc Met3l comPeYRd 1§ P9 WBnsi sting of O= 0= Rs RY
Rt abC OW
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in which X is silicon or boron, and

E and F are the same or different and are selected from the group consisting of
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WO RE\W O=0 def -40- RI *0o* 9h inwhich R6 and R7 are the sane
or different are hydrogen, Cl4-al kyl, C1.4-al koxy, halogen, am no or
carboxy, and for X = silicon o =1 and p =0, and RL is aryl, aral kyl or
Cl.4-alkyl, or o =1 and p = 1, and Rl and R2 together forma one residue
sel ected fromthe group consisting of-RB-0O0 00O O* O e\ O Rer R\ O
"R a bl d OO0O0O0 sO* O OO RO R\ O 0d el f'

in which R® and R’ are the same or different are hydrogen, Cis-alkyl, Ci.-alkoxy,
halogen, amino or carboxy, and

for X = silicon 0 = 1 and p = 0, and R' is aryl, aralkyl or C,_-alkyl, or

o=1and p =1, and R' and R? together form a one residue selected from the group
consisting of
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0* O 0*

R+ O 10* 9' h' -41- for X = boron o= 0 and p = 0, and R3, R4

and R5 are the sane or different and are hydrogen, C, _, 2-al kyl,

Cl. 6- hydroxyal kyl, allyl, aralkyl or arylsulfonyl, in which aral kyl or

aryl sul fonyl can be substituted with Cl.4-alkyl, or R3 and R4 together

the nitrogen to which they are attached*orma nmor phol i no or pi peridino
ring. 2. The conposition of claiml, in which Xis silicon, E and F are the
different and are selected fromthe group consisting of s p O R 6
in which R6 and R7 are the sanme or different

sane or

R RRT RT aoR OO0de
are hydrogen, Cl.4-alk

|,
and p = 0, fa‘i%l:l@rqrhﬁae{ﬂ“,‘ PZRPRYI or Cl4-al kyl, or

R? R*and R® are the same or different and are hydrogen, C.,;-alkyl, C,.s-hydroxyalkyl,
allyl, aralkyl or arylsulfonyl,
in which aralkyl or arylsulfonyl can be substituted with C,.4-alkyl, or R® and R* together

with the nitrogen to which they are attached form a morpholino or piperidino ring.

2, The composition of claim 1, in which X is silicon, E and F are the same or

different and are selected from the group consisting of

@) *
- R
R® ”:
R7
a b c

®)
&
m@
* %

in which R® and R’ are the same or different are hydrogen, Ci.s-alkyl, Cq,-alkoxy,
halogen, amino or carboxy, and

o=1and p=0, and R'is aryl, aralkyl or C,4-alkyl, or

o=and p = 1, and R' and R? together form one residue selected from the group

consisting of

Cl. 4- al koxy, hal ogen, am no or carboxy, and o

with

1



o=and p =1, and Rl and R2 together formone residue selected fromthe
group consisting of -42- 0 O OO RO <c:;r4:0t \ O RRRT RT* O al b
CL O0* R 0* O 1 04d (r)l and R3, R4 and R5 are the sanme or different
and are hydrogen, Cl.12-alkyl, CI1. 6-hydr8xyal kyl, allyl, aral kyl or
aryl sul fonyl, in which aral kyl or arylsd ffonyl can be substituted with C, . 4-
al kyl, or R3 and R4 together with the nitrogen to which they are attached
forma norpholino or piperidino ring. 3. The conposition of claiml1, in
which X is boron, E and F are the sanme or different and are selected from
the group consisting of Re O* OO rr ~* Re\ R6 ~

¢ 0.0 00"
R 0*
R o*
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d? el

and

R® R*and R® are the same or different and are hydrogen, C..1-alkyl, C4-hydroxyalkyl,
allyl, aralkyl or arylsulfonyl, in which aralkyl or arylsulfonyl can be substituted with C,.4-
alkyl, or R® and R* together with the nitrogen to which they are attached form a

morpholino or piperidino ring.

3. The composition of claim 1, in which X is boron, E and F are the same or

different and are selected from the group consisting of




r/ 7~R abf -43- IF? g h in which R6 and R are the sane or different
are hydrogen, Cl1.4-alkyl, Cl.4-alkoxy, halogen, amno or carboxy, and o= 0
and p = 0, and R3, R4 and R5 are the sane or different and are hydrogen,

Cl. 12-al kyl, Cl1.6-hydroxyal kyl, allyl, aralkyl or arylsulfonyl, in which
aral kyl or aryl sul fonyl can be substituﬁgd with CL.4- alkyl, or R3 and R4
together with the nitrogen to which they are attached forma norpholino or
pi peridino ring. 4. The conposition of any of clains 1 to 3, wherein the
conposi tions consists of the colour forner in an anount of fromO0.01 to
50% the amne salt of the grganj£ netal conpound ot)formula | in an anount

of from0.01 to 50% thg in an anount of fromT 80% the sol vent
in an anount of from and optional additional |[conponents in an
amount of fromO to 20% : each amount is by wei ght~pased on the

wei ght of the conposition. 5. The conposition of any of clains 1 to 4
wherein the colour fornmer is selected fromthe group c&nsi sting of

pht hal i des, fluorans, triaryl §thanes, benzoxazi nes, qa&nazoli nes,

spi ropyrans, qui nones, thiazines, oxazines and m xtures thereof. 6. The
conposition of any of clains 1 to 5 wherein the binder is a polyneric

bi nder. 7.inWhichc Bipodi Rl are dfe sapeodr differentsae hysdrégent@reiliylt Gecaldxyent i s

selected fr : sisting of organic solvents, mxtures of organic
ol vent s, JAmoeRmiFE BHEyEaRZHA

o=0andp=0, and

R® R* and R® are the same or different and are hydrogen, C..;-alkyl, Cy.s-hydroxyalkyl,
allyl, aralkyl or arylsulfonyl, in which aralkyl or arylsulfonyl can be substituted with C,-
alkyl, or R® and R* together with the nitrogen to which they are attached form a

morpholino or piperidino ring.

4. The composition of any of claims 1 to 3, wherein the compositions consists of the
colour former in an amount of from 0.01 to 50%, the amine salt of the organic metal
compound of formula | in an amount of from 0.01 to 50%, the binder in an amount of
from 1 to 80%, the solvent in an amount of from 1 to 99%, and optional additional
components in an amount of from 0 to 20%, wherein each amount is by weight based on
the weight of the composition.

5. The composition of any of claims 1 to 4 wherein the colour former is selected
from the group consisting of phthalides, fluorans, triarylmethanes, benzoxazines,

quinazolines, spiropyrans, quinones, thiazines, oxazines and mixtures thereof.

6. The composition of any of claims 1 to 5 wherein the binder is a polymeric binder.
7. The composition of any of claims 1 to 6, wherein the solvent is selected from the
group consisting of organic solvents, mixtures of organic solvents, and mixtures of one

or more organic solvent(s) with water.

8. The composition of any of claims 1 to 7, wherein the composition is either a

solution or dispersion.



or nore organic solvent(s) with water. 8. The conposition of any of clains 1
to 7, wherein the conposition is either a solution or dispersion. -44- 9.
The conposition of claim8, wherein the conposition is a solution. 10. A
process for preparing the conposition of any of clains 1 to 9 conprising the
step of mixing the amine salt of the orddnic netal conpound I, the col our
devel oper, the binder, optionally additional conponents and the sol vent.

11. A substrate coated with the conposition of any of clainms 1 to 9. 12. A
process for preparing a substrate coated with the conposition of any of
claims 1 to 9, conprising the step of i) coating a substrate with the
conposi ti on9-of akhg asmpekitiomef claim & whereirgthe Zompositisisfagrolytionpar i ng a nar ked
substrate conprising the steps of i) coating a substrate with the
conposition of any of clains 1 to 9, and ii) exposing those parts of the
coat ed substG at 6 pigsessfos prenaking dhe sompnasdied el any of claemsyy to 19 eanersisingghe
generate a i i . j , i ner gy
o TR adh o OB hc e ot of HECrBERE Rl Bompodia T, S, ol ekl ng

cl ai m 13 orbinder, optignalljaddidioral Icompenenthandthg aalventnet al conpounds of fornula n
CRlao O o~ DX\0 Ra/NRa n CR2~P

11. A substrate coated with the composition of any of claims 1 to 9.

12. A process for preparing a substrate coated with the composition of any of claims
1 to 9, comprising the step of i) coating a substrate with the composition of any of claims
1t0 9.

13. A process for preparing a marked substrate comprising the steps of i) coating a
substrate with the composition of any of claims 1 to 9, and ii} exposing those parts of the
coated substrate, where a marking is intended, to energy in order to generate a colour
marking.

14.  The process of claim 13, wherein the energy is IR irradiation.
15. A marked substrate obtainable by the process of claim 13 or 14.

16.  Amine salts of the organic metal compounds of formula
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-45- in which X is silicon, and E and F are the sane or different and are
selected fromthe group consisting of OO RscccabC OQx 0 de in
which R6 and R7 are the sane or different are hydrogen, Cl 4-alkyl,

Cl. 4- al koxy, hal ogen, am no or carboxy, and o = 1 and p =0, and RL is
aryl, aralkyl or C7-4-alkyl, or o =1 afl-p = 1, and R1 and R2 together form
one residue selected fromthe group consisting of R6 O0* OO O* O OR6
/11 1" ~"\ X R/ Rf al bl C1 -46 O :x: R\ O

in which X is silicon, and
E and F are the same or different and are selected from the group consisting of
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in which R® and R’ are the same or different are hydrogen, C,.,-alkyl, Ci,-alkoxy,
halogen, amino or carboxy, and

o=1andp =0, and R' is aryl, aralkyl or C4-alkyl, or

o=1andp =1, and R' and R? together form one residue selected from the group

consisting of

o*
. R
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O dl and R3, R4 and R5 are the sanme or different and are hydrogen,

Cl. 12-al kyl, C1.6-hydroxyal kyl, allyl, aralkyl or arylsulfonyl, in which
aral kyl or arylsul fonyl can be substituted with ClL.g- alkyl, or R3 and R4
together with the nitrogen to which they are attached forma nmor phol i no or
piperidino ring, with the proviso that-é4hen E and F are both residue a, o =
1 and p =1, and R and R2 together formresidue a', then R3, R4 and R5 are
not all ethyl. 17. Am ne salts of the organic netal compounds of fornula r
n- CRL1 O O EFn | RJ/+  Rs F~e in which Xis boron, and E and F
are the sane or different and are selected fromthé® group consisting of -47-
ORs 7 ab *

0o
R o*
0*

0
L el

and

R® R* and R’ are the same or different and are hydrogen, C,..-alkyl, C¢-hydroxyalkyl,
allyl, aralkyl or arylsulfonyl, in which aralkyl or arylsulfonyl can be substituted with C,.4-
alkyl, or R® and R* together with the nitrogen to which they are attached form a
morpholino or piperidino ring,

with the proviso that

when E and F are both residue a, 0 = 1 and p = 1, and R" and R? together form residue
a', then R?, R* and R® are not all ethyl.

17. Amine salts of the organic metal compounds of formula

— —n-

Lr s
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N N A Y
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in which X is boron, and
E and F are the same or different and are selected from the group consisting of



*QwWRs (_* 9h inwich R6 and R7 are the sanme or different are

hydr ogen, Cl.4--al kyl, Cl.4-al koxy, hal ogen, am no or carboxy, and
0=0andp=0, and R3, R4 and R5 are the sane or different and are hydrogen,
Cl.12-al kyl, G _6-hydroxyal kyl, allyl, aralkyl or arylsulfonyl, in which
aral kyl or arylsul fonyl can be substitud®d with Cl.4- alkyl, or R3 and R4
together with the nitrogen to which they are attached forma norpholino or
piperidino ring, with the proviso that when E and F are both residue a, and
0= 0 and p =0, then R3, R4 and R5 are not all butyl. 18. Am ne salt of the
organi c netal conpound, whiclpls.selected fromthe p consisting of OO

N(129) p B O-48- OO \: J0H OO0O0\ / Ha~}" (131) 0,80 \/ J
RG
R7
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g h

in which R® and R” are the same or different are hydrogen, Ci,--alkyl, C;,-alkoxy,
halogen, amino or carboxy, and

o=0andp =0, and

R® R*and R°® are the same or different and are hydrogen, Cs.1o-alkyl, C4.c-hydroxyalkyl,
allyl, aralkyl or arylsulfonyl, in which aralkyl or arylsulfonyl can be substituted with C,.4-
alkyl, or R® and R* together with the nitrogen to which they are attached form a
morpholino or piperidino ring,

with the proviso that

when E and F are both residue a, and o= 0 and p = 0, then R®, R* and R°® are not all

butyl.

18. Amine salt of the organic metal compound, which is selected from the group

consisting of
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