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WO 2006/ 108745 PCT/ EP2006/ 060658 -1- Coati ng
Conpositions for Marking Substrates The present

WO noenvs7en refers to coating conpositions for PET/EPI9g6/060658
substrates, to a process for the preparation of these
conpositions, to substrates_goated with these
conpositions and to a process for their preparation,
to a process for preparing marked substrates using

these 5 ¢co sitions _and r{'arked substrate obtainable
Mﬁh&%@a&&gﬁ%@% am ne salts of the

organi c netal conpounds. Packagi ng usually needs to be

mar ked with visible informati on such as | ogos, bar

The prederst inveatign referd & esating coaipositionsnbemarking®ubstiztes o a process for

e R e PO 9 RSB 5E od egilons anc o
proceks\fel thpie prepakatioh, toEoprotessdompreparivigt harkee sghystrateshusigy these

heat reacts to forma visible col . WO 02/ 074548
compiidont SRS ek i obletiamis ey B filer efdRg S8R faTing sats of the
organit nsetahcotmpoahdsnt netal , for exanpl e ammoni um

oct anol ybdate (AOV), a binder, which is typically

polymeric, 15 and a solvent such as water or ethanol.
Packahimgaisaallypeeds tobs maeked withatisible dnfomnatiob stctaaelogbsrbar codes,

. eX le.carton,. board, dried to vield,an opague coating .
oxpir] 31585 bERY e oars e P AehBs it £ & RoR RS pRERid witn o
compdsitiodiceanbvising agelout fdrimer adhé colgucdevelpet, whichaiporeatment with
n r02/0 45%&3 tl(}g}% ornl% Q0 ue coatings 20 and bl ack
ene 9%‘@0 ASC [F&C zg? VIS %7 043704 descri bes

coati ng conpositions conprising a colour forner, an

' C und. of. ol vbdenum tungsten or_ vangdi um.

wo @b Pfas B oflind R BisRR prdRRe BB ofYan et fifliyarent
metaf\foressxamplecaramoaiun’ astamelybaidty KA@M, "'a biader, which is typically polymeric,

bi s(2-.et hvl hexyl )am ne oct anol ybdat e, The
and 5 RhY E Fler bR ASThate RRVRP R FiaroBieg on a substrate, for
exanpié gatdnythorned dried te pibldren giagué icbatingandraxposed tbanl IRdaser to

ol opyl ene packaging film dried to yield an opaque
prod@cfegﬁlragﬁ@aéﬂeem coating and exposed to an IR | aser or
thermal printer to produce a coloured imge. 30 There

The @gﬂgﬁlgg%%gg):gg% crcl)%ﬁﬁig E:c())mgc():“s\lltl%lnooq V{Ia rOtZRﬁrAfSEQ %tthera](%nly opaque coatings

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
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.

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



It is an object of the present invention to provide
coati ng conpositions, which yield coloured inmages of
wexwelibssmd i ntensity and of high durability esperERi0b§060658

in ternms of water resistance and WD 2006/ 108745

PCT/ EP2006/ 060658 -2 abrasign resistance, and which

coating conpositions can be nodul ated in order to

achi eve either transparent or opaque coatings. These

ect are ed by the coat.i si,tion. .

abragEh Frstare, BHOMHE RO TR L TSGAISDS SOt Aer tp achieve
eithe€ trangParent broghaglie, coltigspr ocesses accor d| ng to clains

10, 12 and 13, and by amne salts of organic netal

conmpounds according to claim 16. The conpositions of
Theseltbjeeissre Rbived b e cuating BPrmpositich Suebrlitg to@leimr, tWSUbstrates

5 acooghid B ams e 15 dRG PryoSeet AcPong B GRph e STk By

aminéQalt6f srganie netdl lcodboliids sucemirgtoRiiml16conpound i s of
formulan- 1 R1L 10 EO /OFHR3 OORN4 1R2] n P
15 in which Xis silicon or boron, and E and F are the

The &sigositions iof ﬂw@rpeéﬁenarmdemm cofipeieé adofoupforinBE a@iraPipe salt of an
consi stin

orga@@@@ta@g %8“%?/ @ﬁ%ozgf@g%’é?@ﬁgptigm@?ad’aitioﬁalboo(r:np\cl)\%\)ents, wherein

10 the amine salt of the organic metal compound is of formula
=,

_
DN |
AN L
.

N
R5/+ \R4

<

p _

15  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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-300 R\ R6OO def 6 R* O* g h 5 in which
R6 and R7 are the sane or different are hydrogen,
w@i00dAed7ky | , Cl_4- al koxy, hal ogen, am no or CBECDBR2006/060658

and for X = silicon o =1 and p =0, and RL is aryl,

aral kyl or Cl_4-alkyl, or o.g.1 and p = 1, and Rl and

R2 together forma one residue selected from 10 the

group consisting of a, b, ¢, d, e, f, g and h, and for
boron o= 0 and 5 =0, and R3, R4 and R5 are the sane

Cb dlfferent and ar ey hydr ogen, Cl1_12-al kyl,

in

-hydroxyau<¢ 1, 15 aral kyT~+or aryl sul f onyl

i ch aral Ry anylsulfon e substituted
wPt h TC1. 4- al kyl, ~or her with the
nitrogen to which they are attached form a norpholino
or piperidino ring. Exanples for Cl.4-alkyl are
mettyl , ethyl, propy®, isopropyl, béityl, sec-butyl,
i sobutyl and tert- 20 butyl. Exanples for Cl.4-al koxy
are met hoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-

] Xy, 1sobut oxyO tert-butoxy. Exanpl es of
R en are chlorine, brom ne, fluorine and i odine.
nplres of aryl are enyl, 1-naphthyl, 2-naphthyl

and pyridyl. Exanples of aral kyl are benzyl and
2-pBenyl et hyl . Exanphes of Cl1_12-al kyl are nethyl,
et hyl, propyl, isopropyl, butyl, sec- butyl i sobut yl
~and %ert putyl pentyl, hexyl heptyl octy
in whjchelR %%Ex?ﬂe th‘h é@fye or giffesent areshydrageoy €1 eﬁW'o@dae%JWXY: halogen,

mnmg%@ﬂgj 6- hydr oxyal kyl are hydroxynet hyl ,
,  2-hydroxypropyl, 3-hydroxypropy|,
4- hydroxybutyl, 5- hydr oxypentyl and 6-hydroxyhexyl .

for X =silicon o=1andp=0,andR"is aryl, aralkyl or Cy_4-alkyl, or
o=1and p =1, and R" and R? together form a one residue selected from
the group consistingof 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, C;.>-alkyl, C1.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.

Examples for C,_s-alkyl are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl and fert-
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,_1,-alkyl are methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, isobutyl and tert-butyl, pentyl, hexyl, heptyl, octyl, 2-ethylhexyl, nonyl, decyl,
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.
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Exanpl es of aryl sul fonyl are phenyl sul fonyl and tosyl.

WO 2006/ 108745 PCT/ EP2006/ 060658 -4 In preferred
wa@evpaes7ti ons of the present invention, in whiB¢I/EP1086/060658

silicon, E and F are the sane or different and are

sel ected fromthe group consjsting of s O* O* 6~= R

R sR RRRfT abc 50 OR 0O01* <) O dein

which R6 and R7 are the sane or different are

in pridied fombasilimat thpresantavg i i wilih g shean. o o "

E an@Fadré YHe $9mddr différbhtydnd 416 s@leaedi f@ﬁﬂtha groub, co?m@.iétrrﬁg.oﬁnd
R2 together form one residue selected fromthe group
consisting of a, b, ¢, d and e, and 15 R3, R4 and R5

he sanme or di bferent and are hydrogen

R\ C172-al kyl, C, _s-hydroxyal kyl , « aral kyl or
@ yl fonyl ch. ar al kyg¢ @@ sul fonyl can be
ys{ituted wR .4-al kyl, :»:

R
a b ¢
(o}
O _*
o X ¥
(o}
d e

in which R® and R’ are the same or different are hydrogen, C,.4-alkyl, C14-alkoxy, halogen,
amino or carboxy, and

o=1and p =0, and R 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, ¢, dand e, and

R® R*and R® are the same or different and are hydrogen, C.>-alkyl, C1.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.

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
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and R4 together with the nitrogen to which they are
attached forma norpholino or piperidino ring. 20 In
woreooe/1g87¢3 er red conposi ti ons of the present i NRENEPIING/060658
in which Xis silicon, E and F are the same or
different and are selected fgomthe group consisting
of WD 2006/ 108745 PCT/ EP2006/ 060658 -5- s p * O* RR
6 R~ RFRRT* abc OOR OO dein which R6 and
R7 are t he sama or dlfferent and are hydrogen or
O andelsaryI 50=1

and an R2 to a one residue
IcTed fro rou conﬁ a, b, c, d and
nd_R3, R4a 5 are the san® dlfferent and are
Cl_10-al kyl, C, _s- hydrd&yal kyl, allyl, or
aryl sul fonyl, in whi ch aryl sul f onyl ccan be substi tuted

with Cl.4-alkyl, or R3 and R4 can 10 togerher with the
nitrogen to mhich they are attached form a norpholino
or piperidino ring. _Exanples of Cl1_10-al kyl are

nmet hyl , ethyl, propyl, isopropyl, butyl, sec-butyl,

i tyl and kgr .

*

O *

in which R® and R are the same or different and are hydrogen or C;.s-alkyl,
o=1andp=0,andR"is aryl,

o=1andp =1, and R" 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, C.s-hydroxyalkyl, allyl,
or arylsulfonyl, in which arylsulfonyl can be substituted with C,.4-alkyl, or R® and R* can
togerher with the nitrogen to which they are attached form a morpholino or piperidino ring.
Examples of C.1p-alkyl are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl and fert-
butyl, pentyl, hexyl, heptyl, octyl, 2-ethylhexyl, nonyl and decyl.

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

O *
6
* R
R® *
R7
a b ¢
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butyl, pentyl, hexyl, heptyl, octyl, 2-ethylhexyl,
nonyl and decyl. 15 In nost preferred conpositions of
WO bmeposgsEnt i nvention, in which X is silicon, PCEER206/660658
are the sane and are selected fromthe group
consisting of s p* O* RR.-RERT RT* 20 abcW
2006/ 108745 PCT/ EP2006/ 060658 -6- in which R6 and R7
are hydrogen, o =1 and p =0, and Rl is phenyl, o =1
and p = 1, and RL and R2 together form a one residue
selected fromthe group 5 consisting of a, b and c,
in whith RRdndPRtaBhydrogehhe sane or different and are
dr o or allyl, or R3 and R4 together

_.h gen - al kyl
o =1gndp Tﬁeé'?ﬁ%i_@d’gﬁn%o which they are attached forma
o = nandgheh| asd Rl agd R1 Hgbtharfdresa e Esidlie ablsited o theigidtip

et.hyl ropyl, isopropyl, butyl, sec-butyl, isobutyl
consghggfaféq,{hargﬁ?,y', pentyl, hexyl, heptyl, octyl and

2-ethyl hexyl. In especially preferred conpositions of
he esent inventjon, .in which Xis silicon, the
3 5 - ’ 3 4

R, R Al 226, e s5fhe aresGiptne e Fibrogesh i bor 2l ALRGa7d R
togethér with eetrittodehadwhivh tBéyoare attadiddiorma mdrpAdind ringO ~;

SS.OH X11) O~ 0:Si.0/ N+ (12)
Examples of C;.g-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

.Oi 53?8 }O. \/Hj (1)
O:Sio /\/\/\H"’\/\/\ (12)
O J |




H2 WO 2006/ 108745 PCT/ EP2006/ 060658 -7- OO QO O
OSi.OH(13) OO/-\ DSi.O\ / T (14) NH3 OO

W@ 1®p/1008 . O H2 5 O0 0:Si.ON (16) _ \ / H- REI/EP2006/060658
2006/ 108745 PCT/ EP2006/ 060658 -8- OO/ \ ~:Si.ON
(177 H OOOCOS .ON ~%(38) O~ O/ \ ~Si.O
N(19) H2 5

O:SiO \\\/ng (13)
gZSig b (14)
O:Si o /\/jﬁ 2\<\/\ (15)

(16)

Iz

o%

O

g

£
A




pr
.0 N+ (111)

OSi.OH2 000 2

-8-

\ /N2

I=z

D (110) WO 2006/ 108745 PCT/ EP2006/ 060658
_0-000H OO\ / \ 2-

00

. Si . PCT/ERBY6/060658

(I7)

(18)

(19)

(110)



\'/ \12- 0.0 1..0H(1149) .00002 W

2006/ 108745 PCT/ EP2006/ 060658 -10- \ 2 O;Si Ol / ~N+
W@ 1bjos7@&0 '0 HL OO0 12 \ / \ 2/ \ O (116) PCI/BP20@k»/060658

LH2ZN- OO OO 2 P090 NH (117) O Si.Opro OO -~O

N+ ~~ (118) \ / [/ \ H2 WD 2§06/ 108745

PCT/ EP2006/ 060658 - 11-

2

k/N(\ (113)

LN(\/ (114)
P




OO0 0;Si .0\ N (119)
r, 06°0 + 0 (121)

WQ@OD6/1008745 PCT/ EP2006/ 060658
pI/N(124) O.O/ i

pOi ( S

5 0Sip H(126)

0 0
ol.o
o’S"o:/[

0 0

>Si.

0 00;Si.ON (120)
02 5p

-12 P, pl

-10 -

H,N

C)

HSi.p N(125)

H Oo 0 -0

00122 00 .Si.H () WO

N SPCTRBI006/060658
O.0OH

(115)

(116)

(17)

(118)



1 WD 2006/ 108745 PCT/ EP2006/ 060658 -13- OqlrQj (j:
.Sip H(127) 2 O .S Op !l [/ [/ N (128) H2 5 1In
w@e@hbaos7exl conpositions of the present inventiPET/EPI006/060658
which X is boron, E and F are the sane or different
and are selected fromthe gr@up consisting of 6 p OO
R6 R RFRabf R I p10 g hin which R6 and R7
are the sane or different are hydrogen, Cl_4-al kyl,
Cl_4-al koxy, hal ogen, am no or carboxy, and WO
— 2006/ 108745 PCT/ EP2406/ 060658 -14- o= 0 and p = 0,

and R3, and R5 arle the sane or different and are
hydr oge 1 12-al kyl, C, _6-hydroxyal kyl, allyl, 5
nyl, in whi aral kyl or

substituted,ywi th Cl. 4- yl, or R3
the nit to which ey are
holino or ridino

>Si.

O O

Q)Oi
<J

(120)

,_D (121)

o O
o.l.0 N
s O /\/HL (122)



ring. In nore prefer
i nvention, in which
W@ a0ve/16874%i f f erent an
consi sting of
h 15 in which R6 an
hydr ogen or Cl.4-al k
R3, R4 and R5 are th
hydr ogen, Cl1_10-al ky
— aral kyl can be subst
R4 together with the
attache rm a norp
conposi
DT O
OF\QUP

14

are hydrogen, and

~Si.

~Si.

6 0 OOR

red conpositions of the present

X is boron, 10 E and F are the

d are selected fromthe grPOLPP2006/060658

/' \ * 6 R6 Rabf O R6g

d R7 aregothe sane or different are

yl, and o= 0 and p = 0, and 20

e sane or different and are

|, allyl or aralkyl, in which

ituted with Cl.4-alkyl, or R3 and
nitrogen t ich they are

0
holino ring. 25 In nost preferred
present invention, in which Xis

t he anf’are sel ec fromthe
WD 2006/ 108745 PCT/ EP2 / 060658

R6\ R abfxin which R6 and R7

/A\V/\\/H:LW\\ (124)
/A\/A\/Hﬂ\L\ (125)
\/HW (126)



5 o=0and p=0, and R3, R4 and R5 are the sanme or
different and are hydrogen, C,_$-alkyl or allyl. 10 In
wesweaosahiy preferred conpositions of the presSBCIL/EP2006/060658
invention, in which Xis boron, the amne salt of the
organi c metal conpound of fommla | is selected from
the group consisting of - 00\ N(129) B & OO P OO
N+ (130) H2 0% O 15 WD 2006/ 108745 PCT/ EP2006/ 060658
-16- Op ol g H+ (131) Kd O2 OOH 00 + B (132)
— K-d O O O 0% )

Iz

0:3‘30 NN )
o070 N

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
0) 0]
RS * R® .
a b f
* O *
L 1€
10 g h

in which R® and R are the same or different are hydrogen, C,.4-alkyl, C4-alkoxy, halogen,
amino or carboxy, and
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\ / H3N+~~ (133) OOP O OH 090 P B. 2 (134) D
ON O WD 2006/108745 PCT/ EP2006/ 060658 -17- O O O ~
wWo-2@eh87¢135) O OH2 OH N 0 0 %0 g, (136)PCDBAPID6/AS0658

H B (137) OO
-14 -

o=0andp=0,and

R® R*and R® are the same or different and are hydrogen, C;.>-alkyl, C1.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.

In more 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

(o] * (o]
RS * R .
a b f
* O *
Sqd T
g h

in which R® and R are the same or different are hydrogen or C.4-alkyl, and
o=0andp=0,and
R®, R* and R® are the same or different and are hydrogen, C1.1o-alkyl, allyl or aralkyl, in which

aralkyl can be substituted with Cy_4-alkyl, or R® and R* together with the nitrogen to which

they are attached form a morpholino ring.

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
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O OB NH (138) 0 O Loi WD 2006/108745

PCT/ EP2006/ 060658 -18 / \ O g j | H(139) O2 O g |
woiBNeA0874310) O Oc:o0 O\ g | (141) ~ O O CPEHREPIIEE0658

OP \ g HB3N+ (142) OO\ c:o0 0 WO 2006/108745

PCT/ EP2006/ 060658 -15-

in which R® and R” are hydrogen, and

o=0andp=0,and

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

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

o X
H
00 NS (129)
G0 ﬁ
o |
o \L
0.0 NN (130)
/B‘ H2
00
o




-19 00 OH+ N(143) OOO 000 NH+ (144) OOO O

00 NH+ (145 OOO 5000 N(146) OO H2O0 \ / WO
wWQO6NA0DEY45 PCT/ EP2006/ 060658 -20- / \ 00 BpPCINEP2006/060658

(147)

-16 -
O
0.0 "
131
/B\ /\/j/\H /\K\/\ ( )
o O 2
(o}
O H
00 R I
B (132)
00
(o}
O
(O]
B H3N+\/ (133)
0 O
(o}
O
Q.02 H, (134)
/B\ NSt
o0 N~
(o}




joOO Lo/ \ 00 (148) BOOLo-H 0 OO0 B N+
(149) OOH2 0 52 (150) \ 0%\ NH+ Bao ,0 . WO

WQO6/1008745 PCT/ EP2006/ 060658 -21- O O O g NPCI/LBAP6/060658
000 070, BN (152)

-17 -
(®)
00
/B\ P S Nl N2 N (135)
0O O H,
0
H
P N N N
N\/\/\/\/
0
00
o'Bb (136)
0
0 \/\/\H+
00 N~
B (137)
0O
0

0

O O ANNHTS

([ §-&o
O

(138)




w@soophestyd tri et hoxysil ane,

— and/ or OH F-OH and 1

O O 5 The amne salt of the organic netal conpound of
formula | can be prepared by reacting a silane such
a silicate such asPCT/EP2006/060658
tetraethylorthosilicate, or boric acid wth the
respective conpound of the fqgr.nula OH E- OH and/ or
OHF-OHin the presence of the respective am ne of
the forrmula NR3R4R5. If the starting naterial is a
silane or boric acid, 10 2 nol equivalents O+ E-COH
‘mol equi val ent of NR3R4R5 are

ng material is a silicate, 3 nol
and/ or OHF-OH and 2 np

used. If the starti

al ents OH E- OH
o) -

a silane orHa

: rial
Is preferably perforfmed in 15 a m
— and water. The conpositions of the
consi st of the colour forner in an

0.01 to 50% the amine salt of the
— conpound of formulall
50%

in an anount
a binder in an |anount of from
amount of from1l to 20 9996
f S in an
is by
a) 2066?‘108745

of fromO0.1 to
salt of the organlc nmet al conpound
— anmount of fromO0.1 to 30% the
from1l to 60% and the sol vent
to 99% and optional additiona
— anmount of fromO to|T0%
wei ght based on the
: ably,

in ay] nt lof fromO0.1 to
t \glo. tHel gk gani c
OPIJ J1t

ly perforned in
is boric acid,

based on4ohe wei

bi nder
in an anount of from 20
conmponents in an
wher ei n each anount
wei ght of the conposition.
the conposition consist of the col our

M N PN
H.N

R5 are used. The reaction can be
it abl e .otgaft g solwent .

| f (BB
silicate, the

t et rahydr of ur ane.
the reaction
xture of nethanol
present invention
amount of from
or gani ¢ net al
of from 0.01 to
1 to 80% a sol vent

and optiona

of fromO to 20%
ght
PCT/EP2006/060658

conmposition consist of the col our

30% the am ne
of formula | in an
in an anount of

is by 5
Mor e

10% the anm ne

et a'/\omﬁwNW L1 Qadn
H2

(142)



10% the binder in an anmount of from1l to 30% and the
solvent in an anmount of from50 to 10 99% and

W@pioba0saks addi ti onal conponents in an anmount OPCT/EPI00&060658
to 5% wherein each anount is by weight based on the
wei ght of the conposition. .Mast preferably, the
conposition consist of the colour fornmer in an anount
of from1l to 5% the amne salt of the organic neta
conmpound of forrmula I in an anmobunt of from1l to 5%

— the 15 bindgrin an amount of from5 to 15% and the
sol vent in @ punt| of from 70 to 90% and opti onal
addi i onal cyry i

is by weifght based on the weight
20 Thg~colNur~fornmer qas) be any
r. SU|tabIe colour former can be
roup consisting of phthalides,
jorgns, triaryl netlhanes, benzoxazi nes,
quﬁ--/olines, spi rogyrans, qui nones, thiazines,
oxazi nes and m xtures thereof. Exanples of phthalides
are crystal violet |actone
(3, 3-bi s(p- dlnethylan1nophenyl) 6- di met hyl - 25
— am nopht al i dg
3, 3-bi s(p-di yl am nophenyl ) pht hal i de,
3, 3-pi s(1-ethyl/- 2-mgt hyl i ndol - 3-yl)phthalide,
3,3-b blon, yl - 2- mgt hyl i ndol - 3\yl ) pht hal i de (sold for
r the tjradenane & Ha(r) Pergageript(r)

3- (A-o|ethylan1noph nyl)-3-(1- éthyl-z-nﬁthyl-
3-yl)-phthalide,

et hyl - N-i sopent|yl am no) - 3- et hyl - 1- phenyl spi ro[ 4H
-chronme no- [2,3-c]pyrazole-4(1 H)-3' phthalide,
3,6,6"-tris(dinethylamno)spiro[fluorene-9,3 -phthalid

e], 30
— 3, 6 6' -tris(diethylgm no)spiro[fluorene-9,3"-phthalide
], -di thylaninop enyl ) -
nyl ) et henyl - , 7-tetrabronopht hal i de

thylanlno-
phenyl|) - & (p- met hox phenyk%gkh% | -4,5,6, (agetrachl oro
pht hallide -3, 3- bi s[ 1, 1- bi s(4-pyrro-
i di et hyl e e- 2- yl]1-4,%,6,7-tetrabronophthalid
e, 3- bi s-[ 1- (4- netlhoxyphenyl ) -
1- yrridi nophenyl|) et hyl ene-%-yl]-4,5,6, 7-tetrachl or
— opht hal i de, 3-(4-diethylam no-2-ethoxy WO 2006/ 108745
PCT/ EP2006/ 060658 - 23
phenyl)-3-(1-ethyl-2-methylindol -3-yl)-4-azapht hal i de,
— 3-(4-d iethyla no-|12- et hoxyphenyl ) -
{ hyl i|ndol - 3-yl ) -4-azapht hal i de and
3-(4-cyclohe\_ et hyl|am no- 2- met hoxy-
pheny\) 3p(J- et hyl - 2- met hyl i ndol - 3-yl') - 4- azapht hal i de

B, N (146)
00 H,
o




5 The phthalides can be prepared by nethods known in
the art, for exanple crystal violet |actone can be
w@e@paosgas as described in GB 1, 347,467, and  PCT/EP2006/060658
3, 3-bi s(1-ethyl-2-nethylindol- 3-yl)phthalide can be
prepared as described in GB2p.389, 716. Exanpl es of
fluorans are are
3-di (et hyl)am no-6-net hyl - 7- (t ent - but oxycar bonyl ) ani |
nofl uoran, 10 3-di et hyl am no-7-di benzyl am nof | uor an,
3-di but yl am pox7-di henzyl am nof | uoran, 3-di et hyl -
' Y- (di|benzyl am no) f | uor an,
3-di gt hyl am Wwe~/6- met|hyl f | uoran, 3-di et hyl am no-

6- chl ®r¢@- o—Het hyl f | or an,

3- dlethyhanlno 6- met|hyl - 7- skl ex.gftuer an, (147)

3-di etlhyf adpo- 7-terft- butyl flugran,

3- di hylan1nb 7- (etlhoxycar bo )-fluoran (as sold for

e under the tjradenane Q@ ba(r) Pergascript(r)
gé 1, 3-diethyl am no-7-nethyl fluoran

3-di ethylam no 15 6, 8-di net hyl fl uor an,

3-di et hyl am no- 7- chl or of | uor an,

3-di but yl am no- 6- et hyl f | uor an,

— 3-cycl ohexyl am no- 6-|chl or of | uor an,

penzq|[ a] U/WQ/WWW
benzg[ c] f | uoy-=

H
3- di mat-hy ban no 6- mgt hyl - 7- ani | i nof | uor an, (148)
3- dlethyhanlno 6- netlhyl - 7-anili nofl ugran,
0- 6- metjhyl - 7- (2, 4- di met hyl ani | i no) f1 uoran

-4} -7-(3-trifldoronethyl anilino)fl uoran,

et hyl am no- 6- netlhyl - 7- (2- chl or oanpl i no) 20

f 1 uor an,

3-di et hyl am no- 6- et hyl - 7- (p- chl or oani | i no) f | uor an,
3-di et hyl am no-6-net hyl - 7-(2-fluoroanilino)fluoran,
__ 3-di et hyl am no- 6- methyl - 7- (p- octyl ani I i no) f| uor an,

3-di 7-(pg-octylanilino)fluoran,

3-di -metlhyl - 7- (p-met hyl ani I'i no) f1 uor an

3-di 6- etlhoxyet hyl - 7-ani | i nof | uor an

3- di 8m{no- 6- net|hyl - 7-£3- pet by gl uoran, ..o
3-di am no- 7- (|3- trlfluoronethylanll|no)fluoraﬁ )
3- di ey §\ao- 7- (2-|chl or oani | i no) f1uor an, 3-di et hyl

25 /ami (2-fluorganilino)fluoran,

3-9 hyl am no- 6- chljor o- 7- ani | i nof | uor an,

L 3-di butyl am no- 6-methyl-7-anilinofluoran (as sold for
exanpl e under the tradenane Ciba(r) Pergascript(r)

Bl ack |-2R)

3-di but yl am no- 6- hyl - 7- (2, 4-di et hyl ani | i no) f | uor an
, 3-di butylam no-6-nethyl- 7-(2-chloroanilino)fluoran,
3-di butyl am no- 6- net|hyl - 7- (4- chl or oani | i no) f | uor an,

3 dibutylanino- 6- mgt hyl - 7-(2-fl uoroani I i no) fl uor an,

- 6- thyI-75$8TTmHJIuoronﬁgayl 30

0 ou I%n1 5- 6- et oxyet hyl - i ani | i nof | uor an,

3 di but yl am no- 6-chljoro- anilinofl uoran,

3-di but yl am no- 6- net|hyl - 7- ( 4- nethylanlllno)fluoran,
L 3-di butyl am no- 7-(2-chl oroanilino)fl uoran,
3-d
3-d

i butyl am no-7-(2-fluoroanilino)fluoran,
i pentyl am no-
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6- met hyl - 7-ani | i nof | uor an,
3-di pent yl am no- 6- net hyl - 7- (4- 2-chl or oani | i no) f | uor an,

W@2@bpesTey| - am no-7-(3-trifluoronethyl ani | i nopdT/EP10861060658
3-di pentyl am no- 6-chl oro-7-ani linofl uoran, WO
2006/ 108745 PCT/ EP2006/ 060659 . - 24
3-di pentyl am no-7-(4-chl oroanilino)fl uoran,
3-pyrrolidino-6-nethyl-7-anilinofluoran,

3- pi peri di no-6-net hyl - 7-ani | i nof | uor an,

— 3-(N-met hyl - N- propyl|ami no) - 6- net hyl - 7-ani | i nof | uor an,
3- (N- net hyl - N-cycl ohexyl am no) - 6- et hyl - 7-ani | i nof | uor
an -(N-et hyl - N- cydl ohexyl am nQ) -

(h ni | i nof l{uor an,

[

3 (N— hexyl ani no) - 7>arfiINHiof | uor(i&h)

3- (N 5y¢ -toluidijno) 5

am no- 6- et byl - 7- ani|l i nof | uor an,

3- (N-et hyl - p-tol ui dijno) am no- 74 et hyl f | uor an,

3-(N-ethyl - Nisoamyl am no) - 6-net hyl -7-ani |l i nofl uor an,
— 3-(N-ethyl-N-isoanyl am no)-7-(2-chl oroanilino)-

fl uoran,

3-(N-et hyI N-i soanyl am no) - 6- chl oro-7-ani | i nof | uor an,
— 3-(N-ethyl -N-tetrahydrofurfuryl-

am no) - 6- et hyl - 7-ani | i nof | uor an,

3- (kéet hyl - N- i sobut yl am no) - 6- et hyl - 7-ani | i nof | uor an,

3-( yh-N-i soanyl|am no) -&- pet hyl - 7- anj L i nof | uor an,

3- (NEo§r§Eill N- 3- gent yl am\n)oj)aNt'Q (1s2)

6- met d-&ni | inofluoran,

3- (N- et hyl et hoxypr opyl ani ndﬁ 6- met hyl - 7-ani | i nof | uo

ran,

2- met hyl - 6- p- (p- di ngt hyl am nophenyl ) am noani | i nof | uor a

n, 2-methoxy-6-p-(p-dinethyl-

am nophenyl ) am noani | i nof | uor an,

2- chl or o- 3- et hyl - 6- p- (p- phenyl am nophenyl ) am no-
ani | i nof | uor an,

The é’mﬁlile%famzﬂv &@d@arﬁ’c Rie{ah copBINYYFASHRPN&MEE stEPABEBY rédtling a

| uor an, -

siang Sifgh A% ey HEOmIRIAge. AR Bl BIe a8 AraRiaHipThSPRlgoprhpric acid

with %eb@ﬁ?ééhv@od?nﬁd?mﬁhﬁﬂié‘ B OFRE-OH and/or OH-F-OH in the presence of
am noani | i nof | uoran

the rgsqegel/\fmmlge of the-farmia AR ﬁrﬁsnﬁﬂweﬁ?'[t'j‘am% iahis 3 silgne 96 paric acid,

2 moﬂequwalents OH-E-OH and/or OH-F-OH and 1 mol equwalent of NR®R*R°® are used. If
|eth | am no- 6- tgné - di et hyl am U'E enyl ) am_noani | i nof

the SF%%I'ﬁa aljs atsHigatens e gayvaleotyQireyPH and/or OH-F-OH and 2 mol

equn?d’@rfﬂ@@fmﬁﬁ“kamen&é&“ THeYeheudA @R b Pérformed in any suitable organic
4-di met hyl - 6-[ (4-di net hyl am no) ani | i no] fl uéran. The

30"’@"“ df)tf‘ﬁﬁ?%mﬁ@"ﬂr'\%ﬁeﬁ@lﬁ P2 sitiga dke reastien i rprqu@bg[rqerformed in

tetraﬁﬁroiﬁ?éh@pif ﬁw%‘té#'tlﬁé et Rofic did, 8 reaction is preferably performed in
benzyl am nof | uor an,

a m"ﬁ”’&l"éﬂﬁ}ﬂ‘%ﬂﬁ’l as walekr t - but yl f | uor an,

3-di et hyl am no- 6-net hyl - 7-ani l i no- fluoran and

3-di et hyl am no- 6-net hyl - 7- (2, 4-di met hyl ani | i no) fl uor an
The ggrapqsitionp ef E‘Pé’ﬁ%ﬁeé‘ﬂ'néignt'od'é@é‘?'ﬁﬂéfdh? polQys formegdn g gmgunt of from
0.01 % 80%! ik aRiThd8alfof RS Biganié- rﬁ&alrw@duaa of foﬁﬂb:l%'l #PARBMBSEA of from

pre ared as described in A
0.01 BQ 0%t ;Yindei in@n@aneyny phfrom 4 e ﬁpmmsetypawn@a@wnt of from 1 to

99%pér@mp"ueﬁalaéadﬂ.6ﬁa rdohfb@néﬁ’cs WFar?dRB8G4f from 0 to 20%, wherein each
3-pyrrolidino-6-nethyl-7-anilinofluoran and
amount is by weight based on the weight of the composition.
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25 3-pi peridi no-6-nethyl-7-anilinofluoran can be
prepared as described in US 3,959,571 A

w@2qobkes7ny/| - N-i soanyl am no) - 6- met hyl - 7- ani | i nOPCTIBPZANG/060658
can be prepared as described in GB 2 002 801 A and
3- (N- et hyl - N- propyl am no) -.@onet hyl - 7-ani | i nof | uor an
can be prepared as described in GB 2 154 597 A 30
Exanpl es of benzoxazi nes are

2- phepyl - 4- (4-di et hy Lnophenyl ) - 4- (4- et h henyl.) - ..
Prefegafiirii comeRs it Saeich ot be SBPULHYZ, S AR PUPTE B t330%, the
amingrs@ﬁaf e ozgarﬁkegm_@fail E@dpd)l_]hd&ﬁ’ rf]cs}mlalft’aﬂ iﬁ%ﬂ A?Moutnﬁﬁﬂrom 0.1 tlo 30%, the

. 2-phenyl -4- (4-di m e -4-(4-ne -
oindd T 86 Aot oo i SOkianD W SqMerb it 20RO I 20 t 96, and
optioA@IGalditidRd1tontiche B0 aRB0RTF fronPSto D% atgrein eath @mount is by
weigﬁ_ :jl nﬁéglgh*gegw'gﬁaﬁﬂ%Lﬁp&?ttlorr]\yl et hyl i dene) bi s(4,1

linediyl)]bis[N Ndiethyl benzeneam ne]. An exanpl e

S?Infr:yr)%rr:e?[h neils_biyl\l-zthldi-.] e
More eyt R SRR BB 11 BASWTRYHES 120 AEIHEKR from 0.1 to
10% V¥R @itasaltst tiy eiganie thaldl cdapouhd ebfotriula G dn SAGuit@Pfrom 0.1 to

| es. of ir ans ar .
10% The BIncBF ingn Bouey PLT 18 40% atips s9var 1 ap-amayatf fagp 50 to
99%, arﬂh@ﬁtﬁnélrddditionallqompogent's in %n amour;]t of fr<2)m10 tk()) 5‘Vi, V\A/fherein each
amougt s i waiahEbasge B fseiaf rghe hompositan. +° L 4l oxazin

[ 2H 1- benzot hi opyran- 2, 2' -indoline]. 10 An exanpl e of
wos SRS B b A R e A oA A o 5%
the a?grﬁ?éb!ﬁlleofﬂilﬁe argbhicaﬁétal_&:dn‘ipogna ]?bl'o&ﬁfil'aﬂm Ib:y hmmimta)f from 1 to 5%, the

. - benzo not hi azine. Prefera t he col our for
bindrdh 4% GFIEHEN SR TP 11 GBH A SIVSRLIY 81 eDovTiay Bom 10"pd0b, and
optioNbIraﬂdﬂbﬁéléﬁog’Cﬁg_ﬁentk h\eaf 91110Uﬁt df ?En?w tdd:y’f, ,cwg@rbnlﬁtl)eaﬁ{\ ﬁhf’“ gt is by

|l act one - -octyl-2-ne i ndol - 3- al i de
We'g%' S&QPBrthéewsﬁbiséf]fﬁ%@%P?ﬁﬁ N r aéenarre G ba{r) P
Pergascript(r) Red 16 B), 3-di-
et hyl am no- 7- (et hoxycar bonyl )-fluoran (as sold for

exanpl e under the trade name G ba(r) Pergascript(r)

The &lcurdermebcan be 3ngdisbitdbye ediourdednereS iiidbte/cotdur forAed cawbaselected
Qas sol d for.ex?nﬁle. . .
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-
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],
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-yl]-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-



10

15

20

25

30

20 under the trade name G ba(r) Pergascript(r) Black
| -2R). The bi nder can be any suitabl e binder.

woe@baosald y, the binder is a polyneric binder.PCT/EP2006/060658
Exanpl es of polyneric binders are acrylic polyners,
styrene polyners and hydrogemated products thereof,
vi nyl polynmers, polyolefins and hydrogenated or
epoxi di zed products 25 thereof, al dehyde pol yners,

i d I , I i d I t .
pheny i el rhethyiridgl Syl s720BtalitR. JridetBiiemingr2taprypheny)-
3-(1-§6thmf| emyamblwyilatamf it ane af(4- cTEGh?@leYﬂWAmiﬂon-mdmbxy-
C 0] e m. X (0] C | naers Cr | C
phe”ﬁ&%}'@n‘e"i@@?’@gﬁ%‘frﬂﬁﬁgé DT“O#%BE%IQF at | east one )allcryl ic
mononmer or fromat |east one 30 acrylic nononmer and
he GBS cah i ool St SEREHE ko b AR BByl S vt
lactoR® BaMBé pr@eﬁem ddscﬂtt)éﬂ?lhdSBJﬂ ,gaa,lg,es, édmlﬁi,s-fbfs,(‘ll -e’;hyl-Z-metIIqulindol-
m C nitri . - acr ates sucC
'yl)aé{‘%ldﬁ)ﬂa ierpy pc%%‘?a%fi?iﬂ"gg%lrﬁgﬂﬂgﬁﬁexyl yacryl at e,
di (C, _4-al kyl WD 2006/ 108745 PCT/ EP2006/ 060658 -26
| k |
Exariibd 90 orgis At Ba, RS A e i A b R b S bt lponuoran,
3- dldl'ﬁjlarﬁiﬁ(t)-actﬂbﬁﬁz?h |ahh&mh| eofagsmtbuaﬁadrdmammyér&vlfam&ifhwan 3-diethyl-
C | ae es om . .
aming ey 2 boaeR I O, 3 Plapemuts b et P, 3-gietgyiamino-
6- chIGﬂﬁ?-@ibtlﬂﬂflmlokaH 3I:tﬁéthyalam|r®®tmtrs/| Vlmﬂroﬁcﬂfuorarniemanylémmo 7-tert-

th f,
puty e B By aring 2 B bR B (F549/q fos examelg spdgthe
traddﬂiehié}dilbamPbﬁgk@.‘ﬂmﬂ@&)r@hg@t@)% digtihyaning ! 7ainethylfluoran, 3-diethylamino-

6, 8-<frmbtvioran, Yot iE s enboraihstan, P iaieor el e,

3- cycslcbr(éiyla#mai K—y;hlamlﬂgoaaﬁ, 3@1eﬂinwafguambﬁﬁzo[amdorﬁﬁ1:haiétnylan@ino-
a
venzQfElflori sl e Ao S N B ek - R lowieg o-gethyl-

7- anlﬁmﬂmfa?ﬁ 3afiethylxmiPoes-Methy B 2,4 i metaylahlﬁlﬁb)ﬂuoran 3-diethylamino-

6me\;hy|l] (Qﬁﬁfﬁr@&p ﬁﬂgﬁpr\\ﬁ%pgﬁrgéliib Jigty IQXW%%( ma I (??fgn[oroanilino)-

fluoram, lsydhetdgamurcdaﬁs-meu@e—? (wichiprodntiinb)fiugtang 8- asthylamido6-mgihyl-

t at. f olef . hyl . .
e B e P 2 B OB S
7- (p-f)d:tylahlmm)ﬂmfadE{T—dieﬂiylamao-BhﬂétByIf? rrasthglanilino)fluoran, 3-diethylamino-

6- eth:ggqt/eréﬁ 73 Olgwto SE,Ie % dlgﬁ%g;?n p%% %ﬁaﬁ%ﬁéﬁnﬁ%mhno)ﬁuomn 3-diethyl-

amino-7- (3-tr|ﬂuoromethylan|I|no)ﬂuoran 3-diethylamino-7-(2-chloroanilino)fluoran, 3-diethyl-

amino-7-(2-fluoroanilino)fluoran, 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-
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,
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15 Exanples of acrylic polynmers are poly(nethyl
nmet hacryl ate), poly(butyl nethacrylate) and styrene
wa@enghosos4pol yners. Styrene pol yners are pol ynepPGT/EP1on&ah0658

fromat |east one styrene nononer and at |east one 20

vi nyl nmononer, ol efin nononeiy .and/ or mal ei ¢ nononer.
Exanpl es of styrene nononers, vinyl nononers, olefin
nononers and naleic nononers are given above. Exanples

e buf adi en

. of
S-S CroAN PP UEra8; APy B T e g Eioren
3-pippﬂhiyimstraethyltztagnmﬂebmﬁl, BIIR-rstOWN- pmylahyrkﬁmemaihglck-amlmoﬂuoran,
o BTl oG oS BT b S Bamno
6-metiynaramilinafgbran, Q-WQMyWQeWIaﬁinﬁ)-mmmludwn 13e(Neétyl-p-toluidino)-
ot o TR PR e
N-|sdaﬂiwaiﬁh6) ?l#r%btlmﬂaaﬂlliwﬂudrﬁrh ,3- dl\d@th?llivg-ls{cb@hWWn?m:J)a? (Zfd:"lﬂd)roanlllno)
ol efins ro one
fuorg], ar ke opTy Bt o uorﬁanﬁjﬁ@-ﬁ?Vf;?%eﬁ?fw@ﬁofuﬁUW'-
amlna)le-\nﬁ?ethﬁﬂaémllr@ﬂudrén Fm(ly-@’ch?f Nﬂaﬂ)uajlaimﬁﬁ %—gjd%lgz&smlmoﬂuoran
ene. a ut ene.
-V Reh RSB EnR 5 e RIS oF (N EPercRY N SReraTEino)-
6- me‘ch}ﬂmm‘nbﬂxﬁbraﬁ 3- @alsmwym-etraixyl@bwammomemthym -gilinofasran,
n al co nmonQ
2 e Sel s A P PR B MRy e methyt-
amunﬁpmml)ammfanﬂhﬁmbmmemrerrﬁetaylss -p-p- p’ﬁér@ﬁimd@phenyl)ammo-
anlllr}s):ﬂgoreﬂg%gp %@(@5% -p{p%i%\xe@]%ﬁs nglﬁrﬁlﬂg?mlm u%ran 2 -phenyl-
6-mettiiBTY-@-sHenplimirdphe hyl lanisognilingfudrigh, Zberiypé-p-(ppheiyiasino-

phergher e o ERs S o P - Sl e By D5 angR Aegioran.
3- duemylamamus(p;duemmaahrdﬁinydﬁ)amhmrnoﬂaoramIw thylanming-§pjo-dibutyl-
aming3h et aineRRTRNp i 2 Aeehy i el BRI Belibcren.
mononer and at | east one al cohol nonomer and/or am ne
The ﬂ%?gr{rse cgan be prgBarea by meetr?oc}(s kn%wn in 81 rfc' for example 3-diethylamino-7-di-
benzylaminofluoran, 3-diethylamino-7-ferf-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
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.

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.



10

15

20

25

30

epi chl orhydri ne and gl yci dol. Exanples of al cohol

nmononers are phenol, cresol, resorcinol, xylenol,
whemphesta3 A and gl ycol. An exanpl e of epoxi deP@EDERI086/060658

i s phenoxy resin, whichis forned from

epi chl ori hydrin and bi sphenals A. 15 Pol yanm des are

polynmers forned fromat | east one nononer having an

am de group or an amno as well as a carboxy group or

An el 22 SURBIBR AR aDr Ry itkoa e - deotlbeeba: B atina-
zolinedﬁﬂu]bisp\l Nfdlahﬁméarhmé] m@ aampwnfcketngrymharse is bis(N-methyldi-

capr. a
phen ) et BT RS S e B, D 2P S, RyPRaTed gf dlescrbed in
GB 1648,689.pi c acid, terephthalic acid, isophthalic acid

and 1, 4- napht haI ene- di carboxylic aci d. Exanpl es of

pol yam des are poyhexanet hyl ene adi pani de and

Exarﬁméyéﬁwrﬁbﬁehgane Pgal ?&ﬁh@ﬂﬁlsp%[ﬂﬂﬂﬂbeﬁz@bmd 2 r aidofibe], 1,3,3-tri-

metry B RO e BRI T Ao RE) i briot et

[2H-hpefiabiogravR-madi]. | east one nononer having two
car boxy groups or a |actone group. An exanple of a
nmonomer having a hydroxy as well as a carboxy group is

An exdgthple of aguithoné\is Heatkylin® Arfexdinglle bﬁareé*aylnen@s,ngi@(elmethyl-

: Xa of a.nonomner Vin act .group (S..
aming 1 BB AR BO I B SxepP e i Bl B 4 5 Sisthiethylagnino)
10-béedogiphthdthiagingéci d, isophthalic acid and

1, 4- napht hal enedi car boxylic acid. An 30 exanpl es of
pol yesters is pol yethyl ene terephthal ate. So-call ed

Prefathbly dhé esloasfornér i8hphthali@s or &lfcbran obelixturgs thergu?) yest er
pol yners. WO 2006/ 108745 PCT/ EP2006/ 060658 - 28
Pol yur et hane are polyners fornmed fromat | east one

Morwbremﬁmm ColotirTormdr iSrstal viblealattonde3,3-pis| odtylrmpme i lindol-

Sy)irife SIS SABRRIECRS e moarres Ly PeoseiERed 1 63) s
ethyldmirﬁi-D(etmb@rbaifM)-ﬂijd%\e(aﬂsﬂimlfﬁﬁéﬁarﬁble afder\the thde name Ciba®
[ al.e
PerafRT L Prartier ! SoBBRar RPN =Rl Ry ps s frgample
unded i tple)rinid Oiba® Fpyasripi@Black 52R). pol ymer fornmed from
4, 4-di chl or odi phenyl sul fone and bi sphenol A

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
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
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,
Cis-alkyl acrylates such as ethyl acrylate, butyl acrylate or hexyl acrylate, di(C14-alkyl-
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Nat ural polymers can be a cellul ose, natural rubber or

gel atin. Exanples of cellulose 10 derivatives are
wetdvgliosoed | ul ose, hydroxypropyl cell ul ose, PCT/EP2006/060658

nitrocel lul ose, cellulose acetate and cellul ose

propi onate. The polyneric hiJggders are known in the art

and can be produced by known nethods. The polyneric

bi nder can be al so produced in situ by UV radiation of

amind)Geiacly! PO RS SUCh o GIme BBV R e < GITAaT APy acryate

and € galkyl memuepaﬂdm&rth@rebl dudaras diméethAaminioethypadrylary methyl chloride,

YN T O TSI e

addudertharebf, w&ﬁhdomb@efd or siifg mewwfméth@d'ylﬁﬁildémfdtlﬁaobjlmres

Cro S natiarRe RS ey boiy BolnbCrisof bl abetBARE o oo

aminB)C\d&iiy methaeBlatésBid gl -amylhatde/ dddue)s theebi Giides formed from

S TS S LS L b g s

and ¢resdiakensuah e N, Noaethgleretisacepamide. any suit abl e
solvent. A suitable solvent can be selected fromthe
group consisting of organic solvents, m xtures of

Exantysl@aof styréié wonbmersdrd sty'reﬁe,l naﬁetaills@mecynd oviRylbiphgdMiExamples

of ViR P EeEATG i ongl i B visg PR sHRde L RpRuty ether
and \Pvﬁyl acparf E&athbljés of blefirs flovieimers dre @thylBn@apiopylend, iRitddidiie and
ol Ve

re.o n n the
soprgas panEhiguneled oefitanated Setyates eral siehas teliatlyoetiviene.
Exanggles ofshale@ rdnonieks dremisleitadcid, ntaleid apioyjdyide aind Glaletmidey |
C, _4-al kanoates, C3_6-ketones, C4.6-ethers,
C2.3-nitriles, nitronethane, dinethylsulfoxide,
Exarﬁblwbifadr)flQrpﬁiwmdﬂearecbdmh'buiyﬂmetrﬂﬁiyme) polgwityy fne‘d‘@crylate) and
08745 PCT/ EP2006/ 060658 -29 pyrolidone and
Styregﬁlaf"é( GQRYYMEfSer eby C, 4-al kanol's, Cl_4-pol yol s and
Cl_4-al kyl Cl_4-al kanoates nmay be substituted with
Styr L4 grlmkrg é?eo‘b(g%gg fgréﬁgif@géﬁélpg%g%go yzﬁrge{ r%oH&rtBer %ncJ at least one
vinyl htdrﬁh@,,oléf&ﬂnbmﬁrﬁe‘rdndmﬁ thdleic moauin@n @xarrﬁ:lesl’m kgeref ménomers,
4- al koxyderi vatives thFr eof are 2-eth éet h

|
vinyl MOTeﬁ% 9 manqmess and, malgic Manormers are giye eﬂ aBBYS glgl(gmﬁlreé of
styregé yolymensaregityreme blitadiene styrene block polymers, styrene ethylene butadiene

block polymers, styrene ethylene propylene styrene block polymers.

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.

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.
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Exanpl es of Cl_4-al kyl Cl_4-al kanoates are et hyl

acetate, butyl acetate, ethyl propionate and ethyl
whoedanease. Exanpl es of Cl_4-al koxy deri vati veBCT/RR1066660658

are 2-ethoxyethyl acetate and 2-nethoxyethyl acetate.

Exanpl es of C3_6-ketones ar.e7acetone and net hyl et hyl

ketone. 10 Exanples of C4.6-ethers are

di met hoxyet hane, dii sopropyl ethyl and

Aol FAROrS B Pl Eer Jorsfas B 5t ResiBneGidbkye fongmer or polymer
and atniwn bfie ambh@ rmﬁorfv’me’ﬁ ofpalymes a@fm@mgaanfnérc (T%d&&&ﬁﬁl krfand{or urea

sel ecte onsi stin 0 a S
mongRb poRgrer coamales  AEhYES Brotmerserd dode g purakand
butyrar. E&empbby:f ak:bﬁol@dicih@meis a! prenbl, cesal, G%gg:ldtﬁh@dlfyl@rﬁol 8An

et on | O a It ona
exand ot pbvaongt s SplYHRI AR BRarRIos o BT MpRR/BSTE e anlige and
melah%?lEy(aﬁbfb%rof #fééhﬁ’ﬁmb’iﬁers ard avehethiupga ammdueye}rfdwnﬁub@
or nce t CO OSItI es. 0 opt 1l on

An o LA AIde B ARMTS 1 POVYIR BHYER SIS o0 BVEA B,
polywiyidiéahop am ne NR3R4AR5, stabilizers 20 and

anti oxi dants. The addition of an | R absorber

i ncreases, for exanple, the density of the image,

Epomwee;bcﬂﬁﬁertslaee p@iglmbrsmrrﬂéd fréa asteasttarfegepmmdaend\lmlaﬁd at least one
eases t a.ck%nr ound i teness. exanm e of an

alcor]qhn}%g@reb@? %'mgfe ﬁngfr@a X&) |epOX| e monomers are
epichibragdrier aridhylyuiddl Exaniplds o afosRblEmésordérs fd ﬂmemd %fesbh @esorcinol,

wtrich BSPRERO AL Gyt ) el oS58 PR FoREr o s, Whi i

formedfrbmEPichidnpedrin aribisphehbEA pr esent i nvention can be a
sol ution or dispersion such as an enul sion or
suspension. Preferably, the coating conposition is a

Polyaride$ afspol @iers Herareddfrumt 'aﬂgastfiﬁe(mtmm&érhbmﬁg aiia@lige group or an

~transparent coati ngs. a coatin oSi t
iy OV s CarBO A & YD L Bl SRe Tl SREPG AR gmyto Groups
and &tdeast¥n@monomet having WoeIrbe@| geeupsdAh leramplef grmaHomer having an

consi stin %‘f crystal VI ol

amidé QRO S8 ehoiATT MRP AT 957 REIed | Sp o e Fpraples o
dicarboxigic atide ateg @cﬂ@lc asidpterépghtialiy i), BopHihdiRSé#band 1,4-naphthalene-
oSN o2 P RoS Bl reREL FR Ry BdnEtt A and o
polycaipeoidtam. under the tradename Ci ba(r) Pergascript(r)

Orange 1G and 3-di butyl am no- 6- net hyl -
Polyesters polymers formed from at least one monomer having an hydroxy as well as a
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
examples of polyesters is polyethylene terephthalate. So-called alkyd resins are also
regarded to belong to polyester polymers.
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7-anilinofluoran (as sold for exanple under the
tradenanme Ci ba(r) Pergascript(r) Black I-2R), 1 to 5%
wo@boobhes7asri ne salt of the organic netal conpoupPd/BP2006/060658

formula 11 to 152, 5 to 15%5 pol y(net hyl

met hacryl ate) as binder, 7Q4dga 90% of a sol vent

consi sting of acetone and nethyl ethyl ketone, and

opti onal additi onal corrponents in an anount of from 0

t0,.3% wherein _each wei ght, based on
Polngp'eﬂ% afg pql}ﬁr@e@(jﬂrﬁrbesq rorg ﬁp Ie@t&n@ﬁlggcygagtpmﬂwomer and a?least one

polydt mmmetr AdYer pmyarhmamlrgm?@ga}taln?m (ﬁrdlﬂscﬁiyﬁ?alé inidn@fters are
i 0 % 0 ou or ner.,
nexagBBIE RPN O REE SRR 2l 20 gy e A igposyanate.

| actone, 3, 3-bis-

I dol ht hal i d
Exartglan o} RRrERseRONTTTS BT, Pois Baulds: polyphenyl
sulfoRe énd Golulfode WP stydifonsTisepdlyrer e i anbichibladiphenyl sulfone

.as sold for exanple under the tradenane C ba(r)
and é‘é‘?sr&ﬁg ipt(r) Orange | G) and
3-di butyl am no-6-nethyl -7- anilinofluoran (as sold for

Netufgl GERmBrS Ry 5o ST S S5 e

derivati@sriré ethyl edlluleegIgidrskypiopfiweliibse, hlrdc@lh.il&éé, c8lulgsebédtate and
E’m é&}rﬁrjﬂeth | nmethacrylate) as binder, 75 to 85% of a
cellulogp sisting of acetone and nethyl ethyl ketone
inaratio 1:1 to 1:4, and optional additional
onent s |n an amount of from 0 ere a
The SOUTRIC Padesp 2t et Bt Eb0% aioghEedpy K MeiBdd. e
polyraénigosifddrioan. be%o%rsmdédrhm skt by O¥ radisont df)f(lﬂlzqdm:‘poaltlon comprising
rocess t he. co on t he . present
mon TGS canghie o Gt epEher ity B 31 sehsfiye Tt ne
salt of the organl c netal corrpound I, the col our
devel onal |.
ProfQTRSAERRTL SHPTE A S0l ERymas oI a@wyerst Aehysie poluraers

epoxieilyniets, ﬁdl}fanﬁﬂﬁ) @orygstebs dandxiat@al potyniers aAd gativatioés thefeof.
or gani tal. compound of formula
Morg et G e SRR ACYGARYER ik Pl Bp R B PPYTarS and
derivatiiistthereal. conponents, and iii) optionally diluting
the conposition to the desired concentration with
further solvent. Also part of the invention is a
Eversrmb! préfefred palya@ridbindeis e ol mepylanetpasyate) pof(blthiemeth-

sent . inyenti The substrate can be a sheet or
acrylg{gi P&Twwﬁﬁqm'@la%‘? FéE'QSSnaI object and it can be
transparent or opaque. The substrate can be made from
cardboar d gl ass

he RaRHTREG34 rabBlers SRGRE s eobERat BEharYBRror o ar e

pol yet hyl ene terephthal ate, | ow
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
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
Ci4-alkanols, C14-polyols, C,_s-alkyl C,s-alkanoates, C;¢-ketones, C,s-ethers, Cos-nitriles,
nitromethane, dimethylsulfoxide, dimethylformamide, dimethylacetamide, N-methyl
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WD 2006/ 108745 PCT/ EP2006/ 060658 - 31
densi ty-pol yet hyl ene, pol ypropyl ene, biaxially
w@eioenvsasd pol ypropyl ene, pol yet her sul f one, PCT/EP2006/060658

pol yvi nyl chloride polyester and pol ystyrene.

Preferably, the substrate i.gmade from paper,

cardboard or polyner. Mre preferably, the substrate

is a flexible polyner filmnmade from polyethyl ene

terephthal ate, | ow depsity-pol yethyl ene,
PYrolSENG B SO, WIRIEEY T A RGPy & e GOV S R Gor B Geaikanoates
may Pels\sstinged ith 0oRalkexy.pol yvi nyl chloride. The thickness

of the coating usually chosen is in the range of 0.1

to 1000 pm Preferably, it is in the range of 1 to
Exanpfl€s 6T, Mikaholyy & eficthdnol, dtfianof prdpanbk isopiopandfor butadol, iso-

200 Mbst r ef er abl it is in the range, .of to
butarfalgaiRutd/Y spes B Rail Rranigles ol Gr-calfy B0RGHTks BfePtare
2-ethdxpsthares Sn(? grma?@@az-Fn@aaolce)farﬁ@Iwubs;t_;tgfdlﬁ:tls e gﬂ::o{ %nd glycerol.

C r es S 0] | C N u r e e
Exargam G Loyl S PIRBNGHtet b SlaY, pBalb BT S4SEAtE, fay! Prirbnate and
ethylGatanbate: ERamplewiof 01_1-b|eomm3ii¢egqmr@6f_ ard Q—eﬂh?@@ﬂ'{y! acetate and

I nventl on I N a St a ar coatl n cat |
2. mef I o ke tale. AT ol o Bl e Sre AT e il TRefh sty Retone.
Exanigles 6f0@y ¢-dthers Sips Aiynetfgxpéth@né, i diiSoprop\éthyland péetrahgaiof@rane. An

di 8' [ C?ti on, ﬁ)l r..application, knife application,
exaniiégEA CepBiiie BHCSIPMIREY o | “appl i cation. The coating

conposition can be dried, for exanple at ambient or

e

el evated tenperature. 20 Al's art. of the invention
Most ResTarabiy, e SONest 1s Ansa 6 §0eThar R xR draanie Solygntsselected
from @EGOUP esndisting &C}?pélkaiﬁolé,)C&My:l C9g,-alkandass ék:ijcﬁc_)y_\é)-kdlones. Most
t omposifiop of, t resent | nventi , and 11
prefegglihy 460 BioRis solvefilis PR selne dr o ine Bt v AaeSuher e a
marking is intended, to energy in order to 25 generate
a

e GO TRl oro o BBt G Shp Sy P r o
compduad Sultatiié fir émgroaing the\pérforinarce o the 8bMpesiticd. Eké@ples of optional
ety SR S p PRI R0 B! 6 0L BUSNERRE DhindRorde, ibiizers
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
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
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®
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The energy can be applied to the coated substrate in

any suitable way, for exanple heat can be applied by
wa@gioagosa43 hermal printer, and UV and | R irradi BET/BPR00&@0G0658

be applied by using a UV or IR laser. Exanples of IR

| asers are CO2 | asers, Nd: YAg.lasers and IR

sem conductor |asers. WO 2006/ 108745

PCT/ EP2006/ 060658 -32 Pr eferably, the energy is IR

f th
Perapidriaih Bt O Bleariey A Lot bty LS Sele fog goample
undek me&?éué?ammmmperg;aegmg@mmgé h?a) ol [c @yutylam%\-& methyl-
ar enera aser . -
r-antinafioranag s dS v aes e tpoRmgrCibaR Pereedile alagk -29),
1 to 5% &f tHeumiap eakl of the dejamioinsatcdypdune oﬂiﬁﬁhﬁumﬂu it® 152, 81%6115%
rate the |

chosen o b suffi.cien o) ,. for
poly (el eS0T of Locad¥e gF 2 Bergent tansisli of acStopg gga methy
ethylrk@toﬁh@dartdw@ptmmalmid&ronalfcdrﬁmnbﬁtsem glb eaﬂun&f@rogﬁo thUB"lA)I WRerein
| aneter an t he I ne
cach st <oy YR HAET S0 4R oIaBIe FaPOstNYe: anct hor
aspect of the invention is the nmarked substrate, which

Prefqrfsﬂggq%t@f @g%pg sg%?\g\év rg %gs?)ﬁ{nﬂ@é agoe qpsﬁl@[\%ponsstmg of25to

3.5%Cspsvioi fermek 8élgttea froibthe lgrddp donksibting Gi%rystd vidiactdia? B,3-bis-
(-ochpg by eE S bbbl o Byole iR e B
Perg8s®ipi® Red$ 6B)| Jdiettylarsin€7%(efBokydarbonyl)-fluoran (as sold for example
under the tradename Ciba® Pergascript® Orange IG) and 3-dibutylamino-6-methyl-7-
anilinofluoran (as sold for example under the tradename Ciba® Pergascript® Black I-2R), 2.5
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.

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,

ii) 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

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
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R R6RT R7T* ab c W 2006/ 108745 PCT/ EP2006/ 060658
-3300 RE~~REOO def ORGghinwhich R and
w@2ooanas7she sane or different are hydrogen, ClrdraP1096/060658
Cl_4-al koxy, hal ogen, amno or carboxy, and 5 for X =

silicon o =1and p =0, andg4Rl is aryl, aral kyl or
Cl 4-alkyl, or o =1 and p =1, and RL and R2 together
forma one residue selected from the group consisting

densg{/-gal’é{e@’yle%@, p%g{pgéwgéne%gigggwhg@%gﬁ%dl gﬂfggrrgaﬁgrf% r%%ryg[he(rjgulfone
polyvithyil ERIbEAY palyebiéramdhotlis ethlya{He)@ubstrate is made from paper,

@%ﬂa
cardigered At BOUPRY ey Pisrgrpl e sibstald sl poimp gl grads from

polyéﬂiylén@ﬂelﬁdhthatme How d@ﬁsity%lﬁeﬂgﬁédée polwarbbyl"eh@ bixidllg @fiéntated
| t?1§ I1e attacI | Elr m.,a nor pholino or
P°Y$P%?W%|Pﬂ'éfe ESy °H‘§°’RPW{"¥ %Bfi®viso that if Xis
S|I|con E and F are both reS|due a, o=1and p =

and o%ether form . L
The thlckness of the coatlng sually chosen is in the range of 0.1 to 1000 um. Preferably, it is

in the range of 1 to 500 um. More preferably, it is in the range of 1 to 200 pm. Most
preferably, it is in the range of 5 to 150 um.

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
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.

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

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.

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.



20 residue a, then R3, R4 and R5 are not all ethyl, if
X is boron, E and F are both residue a, and o= 0 and p
wWo20p/1041@h R3, R4 and R5 are not all butyl, V¥ZT/EP2006/060658
2006/ 108745 PCT/ EP2006/ 060658 -34 if X is boron, E
and F are both residue f, amp.0o= 0 and p = 0, then R3
and R4 are not propyl and R5 is not hydrogen or R3 is
not allyl and R4 and R5 are not hydrogen. The coati ng
conpositions of the present invention have the
advantage that they yield 5 col oured i nages of
Prefe?5i| the ahergmsemirrtamamd Mdre Ip'regéradlw hBidnkigy |§15F{Jm'd%|tibfy having a

tan ab s on resi.s
waveigngy idbe fana 2t Bho it SZHOR st Pre bR the et s i Wadiaton
genefateé By atC@A1agaor AINDYAGPEsEie coatings. I n addition,
the coating conpositions do not yield colouration
before the energy treatnment and, if the coating

TypicMyERsexacOpovidr of e IRNIesE &ind theRI¥peed id dutbrdiesd by the application

ne NR3R4ARS th i ncreased
and GioBRiIie a1 dn e iS alp e fiase s A bleq W fipgrayglenth ofthe
IR Ia@fmd)@fénm alFfd eed |§ﬁ1ﬁtéﬁ of)lﬁwe lisetr] bEarBQmG 86 im?rg &gé Power i4 Ypically
no an enyl tri et g,
051§ Y gharieief 2ad 5% lgp So5r s pmica op pyAREK DR (200
10 m-) to give a clear solution. Tripentyl amne (4.73 g,
0. 0208 s.added and this colourless so ion is
Yet W&PéasQ%t ?’EV‘PLBQ’GQ 184 MAgredSuURiate. which Pé#ﬂtt‘ﬂ&ed by above
procéds/- 68C). Tetrahydrofuran is renoved by distillation
and the resulting clear, viscous oil 20 is allowed to
solidify on standing. Diethyl ether (25nL) is added to
Also bhae o thel il amEss af dinb @altsof thél oiganici rhétar coinpdaeld vafadia
15 with 3 x 25 nL diethyl ether, dried to a yield of 14.8
g (90.5%9 17 as a white solid. Elenental analysis:
— Found C_74.86; H 7.5% nN 1.65. Cal cul ated for
C49H59N@§1 ]c 74.87;|H, 7.57; N, 1.78. 25 Exanple 2.

N i
I SN N

— L — n

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

O *
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Preparation of 113. Benzilic acid (13.7 g, 0.06 nol)

and tetraethylorthosilicate (4.17 g, 0.02 nol) are
wale@wsabsrerl in  tetrahydrofuran (75 nmL). Tri et hp¢BRPI066/060658

(5.73g, 0.04 nol) is added and the m xture i s heated

30 to reflux (67 C) and hel.gzat this tenperature for 3

hours. Tetrahydrofuran is renoved by distillation to

| eave a yellow oil, which is repeatedly washed with
di et hyl ether unti I crystallisatign occurs. The solid
s filtered fromdigthyl ether, vvahed and dried to
{9 d 11.3 g, £568%. of 113. WD 2006/ 108745
| EP2006/ 0% - 35- ExanpR&/3\ Preparation of 18.

phenyltriethoxysilame (7.21 g, 0.03 nol) are dissolved
in 5 tetrahydrofuran (75 nL). Triallylamne (4.12 g,
0.93 nol) is added &and the m xturefis heated to
reflux (67 C) and held at this tenperature for 3
hours. Tetrahydrofuran is renoved by distillation to
| eave a yell ow sohid., Diethyl ether (50 nL) is added
Re solid nass d flltered Solidis slurried in
ot her Diethyl ether (50 mb) at 35 C for 10
mnutes, filtered and displaced with diethyl ether.
Paje yellow solid ig dried to yield 19.2 g (92% 18.

10 Exanple 4. Preparation of 147. Mandelic acid (15.2
g, 0.1 nmol) and boric acid (3.1g, 0.05mol), are

in wHdHSROANER” A tﬁ@‘é&ﬁ@ ok différent 3:% HVd}og%HdCY‘@éI%FI é1245all€6x)y Rdlogen,

roomtenperature. To this solution is ad
aming®F Ganbewy.@d trijallyl amne (6.86 g, O. 05 m)l) in
met hanol (20 nL). The resultlng solution is stirred at
oom tenperature overnight. Methanol/\Water is renoved
for bes"éﬁOQtl 19 2tliapd PamB. AR 'é@[bf':tqfﬁ@)/'r%&ﬂ“@ﬂ(ﬂ or

di ssol ved, £ R kYL 1 36RERt Shd ROoFEther Mﬁh%%@@sﬂ@é sélécted from

added and subsequently separate The upper et hyl
acetate IB?SFOWPSCOB?'?@Q Qf\?@hﬁ%ﬂ;ﬁe!)lgﬁﬁdsul%ﬂate and
distilled to dryness to | eave 20 a viscous orange oil.

This orange oil is subsequently titurated with diethyl
for X&t pren t o G @pRd AT 0, and

R® R*and R® are the same or different and are hydrogen, C;.>-alkyl, C1.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,
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
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,
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off-white solid which is filtered and washed wth
diethyl ether. The solid is dried to yield 17.5 ¢

W@ 2700690874147. Exanple 5. 25 Preparati on of 145PCT/EP2006/060658
Benzilic acid (11.41 g, 0.05 nol) and boric acid (1.54
g, 0.025 nol) are dissolvedgn nethanol (20 nm) and
water (15 nmL). To this solution is added,
tri-n-butylanine (4 63 g, 0.025 nol) and the nixture

.o.ls stirred _for hour s .00 era
X g B9r3h o BB RANIE e Fraet SEOT o e g R A0t e Agt ropy
and ROkindt Rydeegen drar’ds hét dilyl drer RYandRSarethothjdioget. er and

dried to give a yield of 17.3 g of 145. WO

2006/ 108745 PCT/ EP2006/ 060658 -36- Exanple 6.

The E&mngbam'positmfs of4ite prBQétitinNeﬁtl@mh@l/e(tﬂlé advarageth@bthepligld
oric_ac

coloqafg@l jmagas of gx?ei trfpte)'m q,éﬁthq{{[ bi e dl s ol_?/ gmls rc])f water
resis&mkd bh@ Bbiasioadesistance; @hd thad meyfcahlb%(rﬁocﬁﬂéwdi heméataracni@ve
eithef fanspafi O5 OBOHP G RITBSEA e hevigels Cmgitons dp ot yied
colowtgiiterbeite thé ehiérgg treatmeht S0d)1if. thd Beatingshipositios of the present
inverﬁlgn éﬂ% gttt% {g_tgalfnlg:atn%ee g%-’mg%s Wi hhlf\é%%gé%g@g?pﬁng%vhiteness

can bb obtAlhégar ati on of 137. Salicylic acid (13.8 g, 0.1
nol) and boric acid (3.1 g, 0.05 nol) are dissolved in
met hanol (25 m-) and water (25 nL). To this is added

Examplesl uti on of tripentylamne (11.4 g, 0.05 nol) in 15

£ '{]?ﬁtqanol (25 mM-) and water (10 nL) and stirred for 24

X 8r's at roomtenperature. The solvent is then

Prepaetiog eflizunder vacuum The product is extracted from
the resulting residue wth diethyl ether (200 ni),
washed with brine and dried to yield 30.8 g (83 % of

BenzZllid Acid (@4351, ©. (ﬂ16Mbl)cﬁrﬁppﬂfeayl'tﬂymw(fys@neqat)im9.0208 mol) are
dlssog o%’etrah gro?urgﬁj {10% nr11L% to gﬁ/e%nélgaer s‘?’)f’jﬁtign.Oltriptent?/la?nriﬁea ?4'-"/‘3 g

0.0208 moI) 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
is 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%) 17
as a white solid. Elemental analysis: Found C, 74.86; H 7.57; N 1.65. Calculated for
CusHsoNOgSI: C, 74.87; H, 7.57; N, 1.78.

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
to reflux (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.
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conmpound 145 and crystal violet |actone as col our
former. The coating conposition was prepared by
wale@sabsrehg 0.42g of the amine salt of the or geei/EP2006/060658
boron conmpound 145, prepared as described in exanple
5, in acetone (3.61 g). Crysysal violet 25 | actone
(0.42 g), sold for exanple as Ci ba(r) Pergascript(r)
Blue 1-2RN, is then added to the m xture foll owed by
£ rﬁ;ﬂl ﬁ(mathyl net hacrylate) (1.44 g). The mxture is
XaMBH- further diluted by the addition of methyl ethyl
Prepkeitionef I87. 39 g). The coating formulation is then
applied by a standard coating bar nmethod onto the
substrate (paper or plastic) and inaged using a G2 IR
BenZiliesid (18.704,\06062mbl) bAd bhégdtrietBOxy&lhmd@6? 116 D@mol) are dissolved in

tetrallio i (Lo idsl BRI A g, B M) i Aok et e, Pt is heated
to refgi)érxevlpg)r i5:“({ hép@ aghmmu%rézoraﬁllﬁbtﬂ;.h]'i&réhydrrofugan is éemoved by
distlghaT olGAve A bl SBR St 5 B (BB LS el tneepl rapss gna
filtteradf. Soli@isasMirtied Med furthér DiethybstB&ni50 mib)eit 88 °C dor@unthutes, filtered and
aisp 5Pt e AtheS PrR oIy SR ses Bvio) B e B .o

sold for exanple under the tradenane C ba(r)
e Pﬁrgfascript(r) Orange 1G (0.42 g) is then added to
XaH® *mi xt ure fol l owed by pol y(methyl nethacryl ate)
Prepéatidd opd7. When pol y(net hyl net hacryl ate) has

di ssol ved, 2-hydroxy-4-nethoxy 10 benzophenone (0. 24

g) is then added. The mi xture is then further dil uted

Mandilictail (afd.digt, blmnm_ﬁlf) anmbﬁwiqéci@(:hydl;,_d{?rﬁmg afe/ diB&)é‘@éddin ‘hieghanol
caating . fo tion is then applie .a st r .

(25 O EEReTI28 T eh BT el So A LT SOLIGR g @ Solution of

triallyraisie (686 G096 @dl) iA nietivdrp R0aNL). Therésufling Bdiutiom etirred at room

o o R bR BB ARABA B op g reso s

dissoh@&tin ieﬂiyn?:d;dite (%Gncr]ilg watet (P50fmlt)|’1§ a&@ﬁéﬂ&sm{b@é?ﬁﬁntly ;eparated. The
coppoun and, G ba(r er gascr,i pt(r - as

uppet QITG{ACHF laveT S e Susk gty supbatb and st ip dine s o leave

a visChussarhivaegl. ThiDrgngef oiltif sutssdguentyaltirateld withediethglasiihet 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.
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
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.



10

15

20

25

30

20 boron compound 137, prepared as described in
exanple 7, in acetone (3.61 g). 3-Di butyl -
w@eionaeB4et hyl - 7- ani | i nof l uoran (as sold for BXERP1086/060658
under the tradename C ba(r) Pergascript(r) Black
[-2R) (0.42 g) is then addedgt.o the m xture foll owed
by poly(nmethyl nethacrylate). \Wen the pol y(nethyl
nmet hacryl ate) has di ssol ved, 2-hydroxy-4-met hoxy
e ﬁ ﬁophenone (0.24 g) is then added. The m xture is
XaM@R- further diluted by the addition of 25 methyl
Prepeidtigh okgone (7.39 g). The coating fornulation is then
applied by a standard coating bar nmethod onto the
substrate (paper or plastic) to yield a transparent
BenzZlizaicid@ 1 ANy, 0105006l) anboris #ciddd254 i d. @Eﬂi‘rhol) areddissdhvied in methanol

(20 RO 5 Elto 4 LY oD ' ol e iagyolbise P glneRtbamine

(6.03091000R5 mawnuémaﬂav@ﬁﬂi) ehdetirfod fBe5 BaseIat Ridni lenfiRiature. Water

co our f coat].ng cqnposi.tion S

(100 13 ddiptiapopiaed ey ipup, e Goub i AR GRS B R d, yashed

with @a@Rahe driébloqivec® Jigllufd 7 23y (9718% 646l as descri bed in
exanple 7, in acetone (3.61 g). 3,3-Bis WO 2006/ 108745
PCT/ EP2006/ 060658 - 38

Exan(.;ileqctyl 2-nmet hyl i ndol - 3-yl ) phthalide (sold for

nder the tradenane C ba(r) Pergascript(r)
Prepﬂ'@ggﬁog'é? (0.42 g) is then added to the nixture

fol |l owed by pol y(rret hyl nmethacrylate). Wen the

saichf gl R 9. FErROARd o6 26ra o Louma) a5 cisolyerdp methanol

(25 rﬂg)delﬁﬂ vgazérg(fzmmu)ﬁ ®thisis tadged ﬁgt‘)gg@i oﬂh%@gﬁtﬁdmb\}? h(glna g, 0.05 mol) in
methageh (b A1) Spet el (0 mEo0, suret Bt 4. diss 2t Mo, Fipeepture. The
solvéh;t) &gthdlélg redagéd Flﬁ%dﬁﬁe)dcmgm?.q' h‘efmo@udt)%tdxaggte? raptthe @ésultir?g residue
with ety asfd BB mUTAEde{Witihrine B it Ifvieit . plassffruar.

by a standard coating bar nmethod onto the substrate
£ ngﬂg er or plastic) to yield a transparent coating and
xa 8ed using a C02 IR laser to give a red inmage. 10
Prepvatioh bka ﬂ:é?atlnBroep@baftlbmBomf)nﬁ\g:théta'nﬂge s4Igfane bigahic boron

a e sa t organic silicon
compounH Illf anogcrys al cheﬂactone as colour ormerg

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
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.
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conmpound 17 and crystal violet |actone as col our
former. 15 The coating conposition was prepared by
wale@sabsrihg 0.42 g of the amine salt of the orBEIER2006/060658

boron conmpound 17, prepared as described in exanple 1,

in acetone (3.61 g). Crystalgpwiolet |actone, sold for

exanpl e under the trade nane C ba(r) Pergascript(r)

Blue 1-2RN, (0.42 g) is then added to the m xture

| owed by pol y(nethyl nethacrylate) (1.44 g). Wen

Exa'?)‘g (rret hyl nmethacryl ate) has dissolved, an al kyl at ed

Preptafaltlbh 6{1% bogtingsiohposition Gdjmbﬁslngl’lme%(nﬁlgie %a]f ofgﬁﬁf@(aglcﬂlcog
r nane, e
comiUnElTE ATS el FerbasarP® rargbd G ASROSH PTG “ui | i o by
the addition of nmethyl ethyl ketone (7 39 g). The
- T RE RGN PTERINE £ —

boroi cémpownd n?ppr:epaﬂed a8 dekér&iéﬁp@éﬁrhpléqahl dwetoneq3 By esiDiethyl-
lLve u

aming R Bon ThERSUIaE PO B am PR N i idpname Ciba®
Pergaszﬁip't@ g)r@nymcsﬁ) 0.42 g) S Qg acmtealgo theCraixudé (fjcﬂleww by pa8R(methyl

n| C neta OUI’I n
metrSgi{lai T 44 a8 When BrillreySu T Caeon T Benssntface 2o dymethony
benzbbh?er@ﬁb IQ@ 24 9) Bahén adldddrhe hpaineds tEhdrtiap rmn@tua <5y itlfe @ddition of
metryptE Kalong (§pp ol ginetioniig gl i therl @bl bY prathndgrskooating

bar rﬁh‘th@ﬂ omte rtl&ﬂiutﬁ[rdte&(bépér&ir Pliste) tb e 4 trangpagem coating and imaged

usmg a E:% ﬁﬁl r ?o give ar? o:ange’;msge R6 R R7 ™

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
boron compound 137, 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
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.
Preparation of a coating composition comprising the amine salt of the organic boron
compound 137 and Ciba® Pergascript® Red I-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-
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abc OOT* R\ *Re OO 15 d e f WD 2006/ 108745

PCT/ EP2006/ 060658 -40- Rs Og h in which R6 and R7
waemotibsz4sane or different are hydrogen, Cl_4-edtREP2006/060658

Cl_4-al koxy, halogen, am no or carboxy, and 5 for X =

silicon o =1 and p = 0, andggRl is aryl, aral kyl or

Cl 4-alkyl, or o =1 and p =1, and RL and R2 together

forma one residue selected fromthe group consisting

f.a .. C N h, and 10, f X = bor Q=
(1o 2ameBuonnpnale s foedxafiar sndet Bindragenetne Ll
Pergastfilpw RebY—PE?GEm gfé tt tr%ﬁdbu lto the, mﬁwmlwy@bwbly(methw

aryl sul f on
metreyatey Py e el BitaEilan) bk disschaaa Byt Lapetnony
benzbpherone .24 @Y Rt then addddn Thél enixtuiter |§>gﬁm futhetdilgtad iy elye &ddition of
et R helose r T SRR orilabi B asHog o i costin
bar rﬂétﬁod:oﬁtb ghd é\ﬂas&atée(p@perdjrfpfa@fu@rundamdgecanﬁn@e ot IRdader @1give an
orange |ma%;r 01Illﬁ)e coa mgsfct)rlmntﬁatlon is th(e)n apglled by a s%andard coating bar method
onto the substrate (paper or plastic) to yield a transparent coating and imaged using a CO,
IR laser to give a red image.

Example 13.
Preparation of a coating composition comprising the amine salt of the organic silicon
compound I7 and crystal violet lactone as colour former.

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
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.



RT Rt * 20abc O OORLOY O de W 2006/108745
PCT/ EP2006/ 060658 -41 in which R6 and R7 are the sane

w@eoodilod7es ent are hydrogen, Cl _4-al kyl, Cl_4- aPRDER2006/060658

Clai

hal ogen, am no or carboxy, and o = 1 and p = 0, and Rl
is aryl, aralkyl or Cl_4-allgel., or 5 0 =1 and p = 1,

and R1 and R2 together form one residue selected from
the group consisting of a, b, ¢, d and e, and R3, R4
and R5 are the sanme or different and are hydrogen,

"% 12-alkyl, C, _6-hydroxyalkyl, allyl, aralkyl or

aryl sul fonyl, in which aral kyl or arylsul fonyl can be
ubstituted with 10 Cl.4-al kyl, or R3 and R4 together
§iosinaioniosiiBn SAmPES A CHIOLT Bymlh an AT FLPTEB A meta
¢oMguuntj Abindér, pisprRehtd BR@ oplicrally 8dditg<hﬁ| Wﬁinté, Qhedin the amine
o‘régrthrpﬁ and F are the sane or

| 1 which X i
%If#fﬁ%qggﬁﬁmétépgn@bﬁ%&s IA t he group consisting
of 156 000 R* |/ \ * 6 RBR

— — n-

L

N |
N L
.

N
R5/+ \R4

RZJ
p _

in which X is silicon or boron, and
E and F are the same or different and are selected from the group consisting of

O *
6
* R
R7

a b ¢

o) o)
O+ .
j: R ) R® .
07 i
o)

d e f
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Rfabf R6 0 ghinwhich R6 and R7 are the sane or
different are hydrogen, Cl.4-alkyl, Cl.4-al koxy,

wh2006ge8145 ani no or carboxy, and 20 o= 0 and p BCODEPANE060658

R3, R4 and R5 are the sane or different and are
hydrogen, Cl_12-al kyl, Cl1.a4pydroxyal kyl, allyl,
aral kyl or arylsulfonyl, in which aral kyl or
aryl sul fonyl can be substituted with WO 2006/ 108745
PCT/ EP2006/ 060658 -42 C, _4-alkyl, or R3 and R4

t oget ith the nltrdﬁ *to mhlch they are attached
for rpholino or piperidino ring. 4. The
conpositiof of any of clains 1 to 3, wherein the
conpositions consists of the colour 5 fornmer in an
amount of from0.01 to 50% the amine salt of the
organic netal conpound of fornmula I in an anount of

ien Riand 3 98 fhe bine Ar lenl S pRERC LAl Ao

Iedgem) airdsticarboxgl argonponent s in an amount of fromo0
to 20% wherein each anmount is by wei ght based on the

wei ght of the conposition. 10 5. The conposition of
fanX =0filicdhai nNso 41ta<ndzb 70 eared R’ its fayl carhi@ylror 10014k, o6

selected_fro 3 copsi sti ng of

§RUGR= 1 SRy roee i BeBST B e RuB SHiBRed 16 e grou
anﬁkﬂmybﬁmSJchden@andhhamzlnes oxazi nes and

m xtures thereof. 15 6. The conposition of any of

claims 1 to 5 wherein the binder is a polyneric

for Xeeoro’. The= GanPppsid,iapd of any of claims 1 to 6,
wherein the solvent is selected fromthe group
consi sting of organic solvents, m xtures of organic

RYH IR anti R° ane thersaxiclsralifferént@neg apé hydrogen, C..1o-alkyl, C.s-hydroxyalkyl,
allyl, aralkyl or arylsulfonyl, in which aralkyl or arylsulfonyl can be substituted with
Ci.4-alkyl, or R® and R* together with the nitrogen to which they are attached form a

morpholino or piperidino ring.

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

* (o] *
6
* * R
7 R7

a b ¢
O
O _*
o X ¥
O
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organi c solvent(s) wth water. 20 8. The conposition
of any of clains 1 to 7, wherein the conposition is

w@Ra0kao87a5 sol uti on or dispersion. 9. The conpPSI/EPDNG/060658

of claim@8, wherein the conposition is a solution. 25
10. A process for preparingg4ihe conposition of any of
clains 1 to 9 conprising the step of mxing the am ne
salt of the organic metal conpound |, the col our
devel oper he hj nder ptiopal Iy additjon

R R rethe Sanp e fierebre myoReen Srr ke Comliay.
Ndlddent Bmiroueamioxyahdof any of claims 1 to 9. 12. A
process for preparing a substrate coated with the
conposition of any of clainms 1 to 9, conprising the
o o L B b Tt 7A%. PCT) EPP00GI 000608
any of clains, 1,t0 9

973 angp qu?’&ﬂ:%séncf %r togptshIarmPng ’ﬁﬂ?‘ﬂﬁeﬁe'%ﬁ‘gg?@&%e group
comsRting o b, Bedah@pesamd i) coating a substrate with

the conposition of any of clainms 1 to 9, and ii)
exposi ng those parts of the coated substrate, where a

RuR¢iang R%m;( meeyad@cblr Afiiffé_lr_ﬁrﬁt%rnméré ﬁyd?b?’@f, |d192-@§yl,ewﬁt|@daoxyalky|,
Ol our mar ng. . . e DProces al . .
SR 2y Pharvistitony] a whick e RAGF Saefiors” 54h Pasiistiute wih
S UbsIkyl AdreR°cvidR ‘rtegétaeryit the niifoge s $¢ which theyi die hRacHedérm a
salts of the organic netal conmpounds of

10 16. Amir
‘PBFP#B"’}P APReBNOT9E) 0 /O F H R3 O O RNRA 1R2] n

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

(o] * (o]
RS * R .
a b f
* O *
e I Y
g h

in which R® and R are the same or different are hydrogen, C,.4-alkyl, C14-alkoxy,

halogen, amino or carboxy, and

o=0andp=0,and

R®, R* and R® are the same or different and are hydrogen, C;.1o-alkyl, C+.s-hydroxyalkyl,
allyl, aralkyl or arylsulfonyl, in which aralkyl or arylsulfonyl can be substituted with
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P 15 in which Xis silicon or boron, and E and F are
the sane or different and are selected fromthe group

wae@onsiled7uhg of s O* O* RR R6 R7 R7 * a bPCT/H¥2006/060658

10.

11.

12.

2006/ 108745 PCT/ EP2006/ 060658 -44 OO T* R R6 OO
def RE1* ~* g hin wiigh R6 and R7 are the sane

or different are hydrogen, Cl _4-al kyl, Cl_4-al koxy,

hal ogen, amino or carboxy, and 5 for X = sil | con o =1

Ry R e Bty el o i

maﬁihdlﬂﬁ)@r&ilmidmérfngomthe group consi sting of a, b,
c, d, e, f, g and h, and 10 for = boron o= 0 and
p=0, and R3, R4 and R5 are the sama or different and

Ricccanysistign of aﬁ%loﬂﬂalﬁisklytb 3, Qhefélmﬂ'érd@mp@bllﬁuﬂ\s corlsts/df,the colour
E@ééﬁ@pmun\égﬁu' ! 8%&?{)? rt'ggacr{}\lpg rﬁa oytLe 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.

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.

The composition of any of claims 1 to 5 wherein the binder is a polymeric binder.

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.

The composition of any of claims 1 to 7, wherein the composition is either a solution or

dispersion.

The composition of claim 8, wherein the composition is a solution.

A process for preparing the composition of any of claims 1 to 9 comprising the step of
mixing the amine salt of the organic metal compound |, the colour developer, the binder,
optionally additional components and the solvent.

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

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 1 to 9.



Cl.4-alkyl, or R3 and R4 together with the nitrogen to

whi ch they are attached forma norpholino or
w@e@enosdu#ho ring, 15 with the proviso that whePCHEPE06/060658

silicon, E and F are both residue a, o =1 and p =

and R1 and R2 together forggresidue a, then R3, R4

and R5 are not all ethyl, 20 when X is boron, E and F

are both residue a, and o= 0 and p = 0, then R3, R4

nd RS are nat all putyl,. and when s boro E and
13. fPEoESY R’%P@EP%E@?’PG%%‘{PSH“‘ ecFOé’}Pa'S\B‘gih?)SteP%@ﬁ) gepting @
Rbshkate witht the ROPPYSitichnét Y of Blainty 1 ky9lrapdei eRvosig thésdgdrts of the
&)lalté/cj su% gate w gr% aRr%ar En% |Q ?n enc}ég togenergyzlr‘r\) 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.

10 16. Amine salts of the organic metal compounds of formula
1
=,

_

N |

N L
.

N
R5/+ \R4

<

p _

15 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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0]
O * .
6 *
j: R \ R® .
O *
0]
d (-] f
* O *
S99 ¢ T
g h

in which R® and R are the same or different are hydrogen, C,.4-alkyl, C14-alkoxy,
halogen, amino or carboxy, and

for X = silicon o=1and p=0, and R'is aryl, aralkyl or Cy_-alkyl, or
o=1andp =1, and R" and R? together form a one residue selected from the group
consistingofa, 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, C;.1o-alkyl, C+.s-hydroxyalkyl,
allyl, aralkyl or arylsulfonyl, in which aralkyl or arylsulfonyl can be substituted with
Ci.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 X is silicon, 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 ethy,

when X is boron, E and F are both residue a, and o= 0 and p = 0, then R®, R* and R® are

not all butyl, and

when X is boron, E and F are both residue f, and o= 0 and p = 0, then R® and R* are not

propyl and R?® is not hydrogen or R® is not allyl and R* and R® are not hydrogen.



