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WD 2007/ 014847 PCT/ EP2006/ 064387 -1 Stabl e Aqueous
Di spersions of col our devel oper This invention rel ates
WO 20000M3@%i ti ons conpri sing a col our devel oper PCEREP2006/064387
ani oni ¢ di spersant and a thickening agent as well as
to heat-sensitive recording.qaterials conprising such
conpositions, a process for its manufacture and its
use. 5 Heat-sensitive recording is a well known
echni que and |s system for recording
Stable Aguepils Dis ! fAGVEIODEEh the medi ation of heat,
by utilisi ng a coI our reaction between a col our
form ng conpound and a devel oper. 10 A need exists to
This pivedticreretatesotqweoipssitiorsspensprisingce ccﬂomtﬂeoelopeieale boipeic dispersant
at is lowin v 9
ana & e BV DA R e pertSe rf GRAg el forRb G Sucn
commasitioasta pecess fonits madéactuce aretitsaeset r ansport ati on
costs, is storage-stable in particular with regard to
sedi nentation, and is econom c to produce, i.e. uses
Heatlsensitivetecbsdingf is atvb&&lrkriowgrtecﬁnmn!e&rﬂus: bsedbas asystern dor recordlng

trans??{ré)de ) grﬁ%tlso&ie augﬁgfeolﬁ_égléﬁ %qz%?ggiﬁ er?g %nrcc))(ltgﬂrr r%%ct?on between a
colodrdbroémp sarhpaumgl amxiye) geveloper | ur ea and the ani oni c
di spersant Gohseran(r)L3266, in which the

concentration of the col our devel oper is 36.4% JP
A ne@65ist29@ fbdude as hqeesusalisperdiar ef aptolduralevslaper thatl islow in viscosity,

suchqﬁvelcﬁﬁ t@%)ee:gge}er{%n%'ég?egaﬁ/ g@ﬁﬁﬁ%@ |\f’]eOI ﬁrt’gdlent gontgnt eg.in

order:torredmterte&nsportalbntobetsplsIstmagealstablleorp particularhdftlh relgtrd to

sedlm(?li\g ca'\eagd% E? ?cttS%fr%éLkoﬁ pre Iﬁwlﬁnné%e@& gfn otﬁé)r ingredients such
asamonncellspelzsantsn of t he col our devel oper and which is
storage-stable. Another object is to provide
correspondi ng heat-sensitive recording materials
JP 2004p84262rdiscisel niixtaesiod et cabour dagelower e p-toluéressalfdnyl-N'-3-(p-

toluefERUBHAPRTRT bR o e it g A Ebaaflg o i whion e

concentrgtionidf trencolaunidebeloperyis B&é% dP 20032028 disaqses eohixture of the

samé A0S SERbe T B50He Autn & 10% aau By iintbyd irbRatda O

polyvinylalcohol, wherein the concentration of the colour developer is 40%.

It is therefore an object of the present invention to provide a composition with an even higher
concentration of the colour developer and which is storage-stable. Another object is to
provide corresponding heat-sensitive recording materials comprising such a composition,

wherein the oil resistance and the initial image intensity are not deteriorated

The present invention is directed to a composition, which comprises a colour developer of
the general formula |

O

|
R—S—N—X—N—A—B—R,

| H H

o

wherein
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-2 R is phenyl or naphthyl, which can be

unsubstituted or substituted by C -Csal kyl, Cl-C8-
w@bdooxyssar hal ogen; or C, -C20al kyl, which can BeT/EP2006/064387

unsubstituted or substituted by C, -Cs-al koxy or

hal ogen, X is a group of thg_formula -C(=NH)-

-C(=S)- or -C(=0 -, 5 Ais unsubstituted or

substituted phenyl ene, naphthylene or C -C, 2al kyI ene,

[ ubstit ut

R isghgny) of Bap Rl WGR P Be B TR yatigt Bkg Camlish, c.-Co
alkoxy#dal@gensddH SO2-, - S02- NH-, -S-S2-, -0- CONH-,
e St S o
Xlsaﬁﬂﬁpl‘dﬂtr@fﬁorm%l@@@\ﬁ) atD(El:S-)-QJrPOt(:s]@lRZ)Z and 10 kF)\’2 is
ar er en or na can e .

i lalod L B AR L5 G5 B
unsubﬁﬂltOI@GI’dle SUM“tut%dJ?adrOGy%IE%% |

al KOX ubst | 0
B is FUITRTOUR BRI THEch 85 ST S TR RH S8,y
-O-CGaNE! -RAChE NH@@JG-uIsecohyHi;ls%NHyl CO-NH-SO,-, -O-CO-NH-SO,-,
L RSN, Sty - SO P-CC-074d -0-PO-ORs), and
R> |sr(a:aa>b| o;ggfelrékmppmertyybﬁihpﬁthygmﬁd{ma%\ t{yudstabsatmaa oﬁ@t{s;ittutcid by C:-

- a . | C UDST | e ups

Cralf), repaep st gIod FChaRN: Sﬁﬁe%mwavﬁé‘mgtsﬂ%ﬁaef@nb-&;aqf?oxv,
haloébnlsdb@tlt?tedmlﬁ@ﬁl?iybr ﬂaldgérﬁog dry parts per 100 dry

0 0Ol O ev (S ni oni
venzff which2an Be e yes By ey haifoar astiedC (BRGNS ratkony-
substitfed Q-Cfaikyh B, )CAlkOy, melo@eﬁusdb%uttma? C3-QRéalkoxyOst haigeR; of

ou eve O, a eni n
or C efurif Whict 5 hE Rtttk friude b chre i, Meipagg: phenyior
naph@iyl,sm@st i t ut ed by, for exarrpl e, Cl-C8al kyl,
o0 £k SRl B3 B30T Por e o osHE S CIAFBeselfis by woioto

an afiépie dispetsantaidioxy or et hoxy, or hal ogen, especially

o) 0. G} ke ieteranyy 087 04 00 fors, frefdatly Biofid Bisary pags per 100 parts of

colow@sieeslopér | Ypebweightofad thidRénlnglhgs!r& al kyl substituents. R
as C, -C20al kyl can be unsubstituted or substituted by,
for exanple C, -Csal koxy or hal ogen. Preferred

R: a$ pliletiyi 6Mﬁphﬂ1yﬂ¢ah e uisdidbtitated or eatpstiited by, foredxampye, @;-Csalkyl,

t h h 0 i al | R,
C:-Coaktp 1 RlopoT TR R sibs EE B G TG Gk s ey or ety
Ci- CECéIkdég fﬁp@ﬁmlly nd@tcrsmh?/ bﬁetlhﬁﬁy,lbﬁﬂéllbgélﬁ@spéc@lybfh:drhélFepbsbryaphthyl is

- a . - a OXy. Or 0 n,. nosSt .
preferaigposHettuted, R e PRSI el SRy, Sxpciallypy gns of the
abovpraiybsuediuen®. phenyl groups which are substituted by

C, -Cal kyl, preferably by methyl. WD 2007/014847
PCT/ EP2006/ 064387

R1 as C4-Cyalkyl can be unsubstituted or substituted by, for example C;-Cgalkoxy or
halogen. Preferred substituents are C;-C,alkoxy, especially methoxy or ethoxy, or halogen,
especially chlorine. Ry as C4-Cxpalkyl is preferably unsubstituted.

Preferably, R, is phenyl which is unsubstituted or substituted by C4-Csalkyl, C,-Csalkoxy or
halogen. Of most importance are the substituted phenyl groups. Highly preferred are phenyl
groups which are substituted by C4-C,alkyl, preferably by methyl.
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-3 Xis preferably a group of the formula -S(=0- or

-C(=0- , especially -C(=0-. A as a phenyl ene or
woaphibghene group can be unsubstituted or subeeT/EP108€064387

by, for exanple, C, -Csalkyl, hal ogen-substituted

C, - Csal kyl, C, -Csal koxy-subsgituted C, -Csal kyl,

C, - Csal koxy, 5 hal ogen-substituted C, - Csal koxy,

C, - Csal kyl sul phonyl, hal ogen, phenyl, phenoxy or

s aREeY 6 erai o the rBuE -SERVEPHOGOT - eoparall G50

atons. Preferred substituents are C, -Csal kyl,

A as Gronglyigng A raeribATe Al a1 B8 wiBsiien o Substdied by Kt exampe,
C,-Chengli 1Rl ddentstlstitied &, Cyakylh € -8R+ SUbSEURUIT - Gyalkyl, C:-Cgalkoxy,

netodkoe Boftial S ethext. EatralvlsCibapiu Bogrrop el ntraoor

phendx@sarsoryl. Preféfrbd Mk @ArsmdaNkonp substitiehtear@those containing 1 to 4 carbon

C, -Csal kyl ene, especj.all .- CAal kyl ene. 5 Preferre
atoms; RSN SyBRT AR Frh eCa bt er o LS ed SSclialih e Gty
sulphnybatiildden! & ds bynhaptthylenalgkaUp is prdferably-udslisstituted. ed

C, -Csal kyl, C, -Csal koxy-substituted C, -Csal kyl,

C, - Csal koxy, hal ogen-substituted C, -Csal koxy,

A as @ het&ratydit group e pieferabip bparaidylepd auhjch,is phetibetitutedror substituted by
enoxycar

p onyl,, .e cially C, -Csal kyl,
Ci-C 'fvage@ﬁeea'fyste%J?UP@?ﬁ’vE -Csal kyl, C,-Csal kyl sul phonyl
or hal ogen. 20 Highly preferred groups A are phenyl ene

r QURS ich are unsubstitute r substitut b
A as ClnlkYpioodais gRleL belralions asamsa Griviene.
phenyl ene groups. Preferred |inking groups B are those
of formulge -Q-SR-, -S02-Q-, -S02-NH., -S-SO2-.  -0-,
P’efez'Bed-Qfﬂ"dRiE QFﬂjgh-etS‘%b*? HF?‘{PSél@b“é*b‘i"ﬁluPﬁ‘l’Yﬁt'M‘?f%' %ﬁ’é‘{ﬂfﬁ?d&h’
C1-C£a1k}:¢mﬂaaﬁ;en%u8§ﬁluted {SCI?el _ k_a(RyI, @mgalké@%ﬁﬂbﬁtuteﬂiClg.lid:a‘alcl)(yl,s&-cgalkoxy,
referre e.the I|i n r S or - 0- -
nalodieuRbictedt acaaliopy. ¢ auLRtBRy. hateady PRI shRnstgror
phenoRycarbahyl) ebpedidily B CTalkyl Adlogen-subddtitutddICeCsdikyl, G.aCsalkylsulphonyl
xanmpl e, C, -Csal kyl, hal ogen-substituted C, -Csal kyl,
or hgl0geAs 5| koxy- substituted C, -Csal kyl, C - 30 C8al koxy,

hal ogen-substituted C, - Csal koxy or hal ogen. Preferred
. alk and al koxy substituents are those containin )
Highfp3fer & shies A ire PhemUes SiBuPs BER pikar B Gu Sr Sthstiuted by
C:-ChalkyCéahdyden, essedilly apsubstifdledshengleht iydupss pr ef er abl y
unsubstituted. WO 2007/014847 PCT/ EP2006/ 064387 -4 R2
as benzyl can be substituted by the substituents given

Prefdrfd IIRRing YreUperB drecthoseadfiidimilae -0 804hH s304-0t,e80b ML YIS-§6,-, -O-,
refer '\@Fas G - al kyl is pref rag} C, - abkl

0o nfraTioNEE. Sariely T rours bR PO 005p" bed
-SO,sNIs Highli sréfded &r® thediniinggeoups, B ifaink@ YO-SGi ag@ 1o-.

phenyl or naphthyl. Preferred are the
R2 as aryl is preferably phenyl or naphthyl which can be unsubstituted or substituted by, for
example, C,-Csalkyl, halogen-substituted C;-Cgalkyl, C;-Csalkoxy-substituted C;-Csalkyl, C+-
Csalkoxy, halogen-substituted C,-Cgalkoxy or halogen. Preferred alkyl and alkoxy
substituents are those containing 1 to 4 carbon atoms. Preferred substituents are C,-C,alkyl
and halogen. R; as naphthyl is preferably unsubstituted.
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unsubstituted al kyl groups, especially C -C4al kyl .
Preferred groups R2 are C, -C6al kyl ;

whadoogens4substituted C, - C6al kyl ; phenyl - subst i PCt/@P2006/064387
C, - Coal kyl ; napht hyl -substituted C, -C6al kyl; phenyl
which is unsubstituted or supstituted by 10
C, - Csal kyl, hal ogen-substituted C, -Csal kyl,
C, - Csal koxy-substituted C, -Csal kyI C Csal koxy,

n subst i al kox ge hth
R: anFRIHLAT e i s by Sebstiacts Gyen B RIS PR of ndphtny.
Unsdb%ht@@!benlz&zlg@bnef@rgaf_ erred groups R2 are C,- CAal kyl ;
hal ogen-substituted C, - C4al kyl ; phenyl which is 15
unsubstituted or substituted by C, -C4al kyl or hal ogen;

R, as1pObdalkyl i8 peefoebk)C,-Cdaikgh ebpeciallp BiiGhikllyasdlcan be unsubstituted or

subsTBRURY: fir A ble. Crlratkoy: bdlbest: BPoDi e Pt I ralerred are the

unsubstitGkéalakkyl grobips; feepécigliyat, ecﬁwel opers of formula (1),
wherein 20 R, is phenyl which is substituted by
C -Cal kyl, preferably by nethyl, X is a group of the
Prefdrigdngrbaps |€,{ar@)c1rcdé| Kyl halbgwbmmé& chCiakynshéagitdubstitatéd

or ubs b hal o eferably .
C-CenlofephiFabspla e el Phe™ wh e g suslied] f sulstiuted by
C1-CLa'rI]IE}K,I le)ghwtbstﬂﬁteﬁ @; r(l{;bikyll o7 V\-EQE ko@tsubﬁhtufwd;#ﬁgtalﬁll, ICs-Csalkoxy,

enyl ,. or benz ich . is unsubstituted o
naloggTeallREEC rraoR o falggen, iapiia e bened i fybstuted by
C,-Cpienyt halbgeth is substituted by C -Cdal kyl. The

conpounds of fornula (1) are known or can be prepared

as disclosed e.g. in EP 1,140,515. 30 A preferred
Highgprefdire® gtoupt R lage CRELEIK; Hatgentsudstitated G raLalki phenyl whlch is

nyentive c o) ol our devel oper
unsupBiiiH of BaeESE b Catearl of Brifoee: PeBRbAAg IRV TS
unsussmsttedtouh?mhtuhne&by mawl or héle{;@f @bb@tuéﬂty piehylyhich i¥ i s
royp o = WO 2007/ 014847
unsu%é%y@aﬁégp%lgﬁ%;%gygugﬁ{k Y's phenyl ene which is
unsubstituted or substituted by C -C4al kyl or hal ogen,
ref er unspbstityted phenyl ene, |ike
Prefeyreg %ﬁ@ﬁ lapgrs OE%F’EU'Q%} BW@” group of formula -O SO2-
R, isphenyl-whidids Bdbstituted by T -Calkyi broferatsly bpeeyd, which is
Xi unsubz{lijtht ed or %St ituted by C, -C4al kyl or 5
is @ gfoyp O thedoila :64P)uhenyl which is substituted by
Ais ;ﬁhenS%ﬂb kahich |§’Uﬁ§tﬂfsahlad dris@bstitutediby GJiCypkyisaMialdgen fpreferably
unsu%stltutega'ﬁenyl ne, YIVI [I]%l %le%)%gr?l preferably exhibiting a
B is a linking group of formula -O-SO,- or -O- and
R2 is phenyl, naphthyl or benzyl which is unsubstituted or substituted by C4-C,alkyl or

halogen, especially phenyl which is substituted by C,-C,alkyl.

The compounds of formula (1) are known or can be prepared as disclosed e.g. in
EP 1,140,515.

A preferred embodiment of the instant invention concerns the inventive composition, in which
a colour developer of formula (1) is chosen, wherein

R, is phenyl which is substituted by C+-C,alkyl, preferably by methyl,

X is a group of the formula -C(=0)-,
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saponi fication degree of 86.5 to 89.0 nol-% and a

viscosity of 2.3 to 2.7 nPas for a 4% by weight
waeodoabigm? at 20C. Such ani oni ¢ di spersant s ar ePEIERIV06/064387

the art, an exanple would be 10 Gohseran(r)L3266

(from Ni ppon Gohsei). Alterngtively, the anionic

di spersant may be an aromatic sulfonic acid, e.g. an

ammni um salt of naphthal ene sulfonic acid

for deh e _conde te such. as cofjx(r)930 (fro
As pRRRY i DR e or T Lieg BY & e lsybcsnaioggn, préfBrably
unsup@ﬂutut@arplhauyaéh@ﬁk@ ,ksqirfehﬂe?@col (r) LSf 16, 150|ab ab

. car ated_ acr manuf act ured by a
Bis %ﬁ@% PVPEEfé’ 'él é "’E"m ckeni ng agent or
R> |st;irnieﬁ§4 emwhmyusmtaérizyl WHneh isnmwbsrmjt@d oﬁéwbsﬁtalfedhg/ Cis€glkyhor
der Vi SCOS. i e ural organic

nalogfy SRRSFIALY PAERY POICDL R FUSRUELPY GG g nat es. . g.

sodi um al gi nat e, pect| nes, starch, which can be
Profrali tandein ekatrsgthie SRR G iy
sapoﬁulﬁéthmtdelgraj FBB. stgtsg @kr@n%wwmasédsuty Bf2B t62.7 mPas for a 4% by

- S0 0X . :

weigfEachiieD T SUEh aniotis Sierapie srekgonP MBBAFy AR pLample would be
Gohmgm_msqmjmlmppdamomr)yl ic acid, nethacrylic acid or

et hyl acrylate, or inorganic thickening agents such as

polysilicates, clay mnerals such as nontnorillonites,
AlterpativeROthetdrishic dibpetsanit @i iecsh giohtit BBIRdNid duid, *f @ rad ammonium

saltq E\%E algﬁgrs]ul nve?nélq r@@ﬁ%ﬁf@hé&nﬁg%%g&%%}é&escofix@%O (from
Huntﬁméﬁl%ﬁb?ﬁamb Pf&dlldgﬁ)rbr gwa?bo&wdiedmoajngar@abmas Cliba®GIascoI®LS 16,
ter-sol u ar bo neLs or. cqpol. )

a canfidfed Foals Goncis manufasfred BY bR Seacy SRR g,

nmet hacrylic acid. 30 Furt her m)re anot her enbodi nent
As tidating e drderereroysuply BEdRpRN cHlgS e b bRy in order to
incre@SeTPiIecasity A1eS natural dRginftathicRerehagetts gﬁtimdsl dgaﬂ-bgérr @lginates, e.g.

i nventive osi tion ri ses [ n
sodiel) HEUTALS, PeETRoRPIRD, WEEHGRA PP ufR i Sush &8 Mugioxypropyiated
starmhc&efneek@tﬁamgthﬂ préﬁehblypf(aﬁftlﬂrf @.dn a;yath‘é& B%WCQHJéI%Tng agents

hz §P20§/§064 Iate ot |§M { | |
Suchg¥s walet BFY, 8’§Y‘1‘?%rﬂgr aF %Péhyc el P9 YL’TWS(%WPW’“G‘S
basediontathttamiab, dericcichy, evathatrylic dicidya reiyitornate pordnorganic thickening
ag r@mqj% S ohal E'ﬁt?e% ;’é;éﬁrm%@gaﬁ‘%&{ﬁs“em@? X iTones S HabRARS.

2- di brono- 2, 4- di cyanobut ane and 2 br ono- 2-ni tro-
m Lanxess Deut s

3- di fr . , ,
A P%ﬁf@%ﬁgﬁ?&‘%ﬁt@@e 556 AT I0 NYPIIVS BEPoF bR Grein thesfickening
agenlt,d in ammm?ﬂgm 0 Ogo 0 hérygurh,LEfbgFJgglalgd?tdéSva(t)er-lsoluble
a :
carofefes, pBly AP esophb MeateRedh ShdemRB. e Breckh S bpapte or
methaeiyiit agi@¢r |. 10 Anot her preferred enbodi nent of this
invention relates to conpositions, in which the

concentration of the col our devel oper is at |east 50%
FurtHerore] bAgtRESé mivsdimbBintablatstp thesase of thickening agents for the

manufacturing of storage-stable colour developer compositions.

In another preferred embodiment the inventive composition comprises as an additional

component a biocide. Generally, the known biocides in this field can be used, preferred are
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a) at |least 50% by wei ght of col our devel oper | b) an

ani oni c dispersant, in an anmount fromO.1 to 5 dry
w@aore143eT 100 parts of dry col our devel oper PCT/EB200§/064387

a thickening agent, in an anount from0.01 to 2.0 dry

parts per 100 parts of dry cgLour devel oper |, d)

optionally a biocide, and e) rest water, which adds up

to 100% 20 The inventive conpositions usually are

oo REERMAS B midhrciof Bhinarobors e ther o Dol a1e (@ miure

of 1 ztumh@am dlay’Hhobufané afd i1 rze@bnzssomuammie (ﬁiédronv\@érﬁ(ess Deatschland

d.int for

G BaEY 210G i ol B GE dioRngRard pRLS-bedipes2 ito-
1,3- pti:gSpaﬁ]drduhfrem LaiReds Déuischldrnd GMBA) oA Mgldsth@TKolwmz-W-\tméiblﬁ)

I ar stirr VIC produce a coarse
benzﬂﬂ“ﬂﬁ%‘i%ﬁS a?ﬁ%“c'%%iﬂ%&' ‘%@b@ fon is preferably then

25 processed further in a mll or attritor until the

esired reduction in particl i.ze of col our 0
Usuabp Bicidei s padelinaarbals i B.93118 3 predSiafiyigano-1 to 1.5 % by
weight baged drithe @tbunEsiith€ ablobedslelpbl 5 t hat may operate

with re-circul ati on. The average particle size of

col our developer | after further processing is

Anothér préfelrad iefbobiengnd 60Risdnvintion rol&ted B cmﬁ;ﬁfs&roabl il whithtthe
ul ti fine d@g er si on

conch&ralenal 1P il dBvelnlibe of osst 203 it eheriipy Which SompRth
a) atﬂdfésCB@%iUggNé@ﬂm cél@ur&ibvyéiofpbdl the i Event ive stable
eqQu | Spersi on ero t her ment
b) ary K QS ERRaT AN BN P (.8 1415 Oy s et 100 Bang gty colour
develtpetf act ur e of the inventive conposition, wherein WO
7/.014847 PCT/ EP / 064
c)a @z&@sma%aeerr ingh SR el @ﬁ@r?sgﬂfv Bacfs e 180 Papte.of gy gglour

developget her, optionally with a biocide, preferably at
nmbi ent .te erature, b) the such obtained mxture is
d) onfigpaliics biGaB Y | i

in order to obtain an average particle

e) rest watet, Whichhids apge 100%f rom 0.2 to 2.0 pm and 5 c)
bl ending the treated m xture of step b) with a
t hi ckeni ng agent. The inventive conpositions generally

The mvawtwe@dmasufumS admelly‘raeuﬁmlfaml@redfbysmsn bmamgtt@gﬁtleer at ambient
ol.our, devel o ons as

tempﬁéaéltlregg?] gcialwr vplgggr |d?l|ﬁ‘bt11ﬁ,&{l@ﬂ0£l§)ers_ﬁ9?ﬂnq dtr rFﬂ%pFed a biocide and
watef ﬂmcbolmﬂﬂem‘lo;idﬂ I Snaly easniployedrie trt form bba dry powder, or preferably as

a walS s ROk V6 5868 AR g e B 94 ighshoar
stirrifgpdgaae tblpediduce a coarse dispersion. The coarse dispersion is preferably then
processed further in a mill or attritor until the desired reduction in particle size of colour
developer | is achieved. Suitable mills include horizontal and vertical bead mills that may
operate with re-circulation.The average particle size of colour developer | after further
processing is normally in the range 0.2 to 2.0 ym, preferably in the range of 0.5 to 1.5 pm.
The resulting fine dispersion is usually then blended with a solution of the thickening agent to
yield the inventive stable aqueous dispersion.

Therefore another embodiment of the instant invention relates to a process for the

manufacture of the inventive composition, wherein
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15 Usual Iy the anmpbunts of col our form ng conpound and
the inventive conposition are choosen in such a way,
w0 bat/o14se¢7 wei ght rati o of col our form ng conMpoRP@TEPI0G/064387
col our developer | is in the range of from1l:1.5 to
1:5.0, preferably from1:1.87to 1:3.5. The col our
form ng conpounds are, for exanple, triphenyl nethanes,
| actones, 20 benzoxazi nes, spiropyrans or preferably
fluorans. Preferred colour forpers include but are,not .
a) & faiTTBSpBSY 152 PP ARG LTAEFIS 1R D odgtner, Gptoral with a
biocidé, rpréfesdbinatimnifent@émperaftrani | i nof | uor an,

b) the B0 UL PR R TSt FGAtd i SrHoIBH o AYSrage pafig, size in
e D R L L 3. ErLi) oot sl ani | i o)

-0l e a Nno- b- NE, = (= -1.ri uor one ani 1 no
o) bigiidgr e o BB i o slar, D 2 ke B8R or aani | | un)

fluoran, 3-diethylam no-6-nethyl-7-(4-chloroanilino)

flugran, 3- diethylan no-6-nethyl-7-(2-fluoroanjlino
The YSTE RomBoRf T GANSTHIN U AR T e haIastsTo oL oradich able
colodrldeoélaper cdnipositibyd aswsias for héatsepeitivé fatoldimpmatdrigr an,
3-di ethylam no -7-(n-octylam no) fluoran,
3-di ethylam no -7-(di benzyl am no) fl uoran,
A furthed eRibblinimt ofthis-imintiyh refatéslidee Reatisensitvg redBrdirgunatenal
3- di et hyl am no- 6-chl or o- 7- et hyl f | uor an,
COMpfIsl9t hyl anmi no- 7-t - but yl fl uoran, 3- diethyl ani no
a) -dceleutfoxying bympbuiwl, and
3-di. et hﬁ\lf am no- 6-chl oro-7-anilinofluoran, 3 d
b) tOE iMeatys e RR%EAY | - 7- (3- net hyl ani | i no) fl uoran,
3-di et hyl am no-6-net hyl -7-(4- methylanilino) fluoran,

Usuaji/ :e:%rlﬁ%rg%npﬂ%l&r%@ﬁ@%rﬁ%né@%gItLel {ﬁegrl\t}\]/grc%rr}iposition are choosen
in such divelyhihaatevzight edticosfebloupforming compound to colour developer | is in the

3-diethyl am na-7-(3-trifluoronethylanilino) WO
rang3 b Irk P boP RISRIORY FBHSET S g Puior an

3-di et hyl am no- 7- (2- chl oroani l'ino) fluoran,
The golgn:lrg{)r%%@ﬁn?mpgo%g% %é%,[,;(]lmjroqrﬁ%ﬁﬁ elal;;rppwenyflllm%%ra%gé, lactones,
benzdxakidshypicopyisms loe prstérablyfluo@nen, 3- di but yl am no- 7-

di benzyl am nof |l uoran , 3-di butyl am no-7-anilinofl uoran

, 3-di ethylam no-7-anilinofluoran, 3-
Prefettdaldojdum formersinoiatid plt drk wot limited to; 3-diethylamino-6-methyHfluoran, 3-

cimedfimo YrEii 8 B ILeRy) 3 R p TRV i ngoran. o
diethflatTicR6-melhyki7E@IAinRHyYRrfino PARYn, B-dithgiriooBtieltiyha

)
fluoran, 3- dibutyl an na-§-nethyl-7-(4-chloroaniljno) .
chorp i -ty A P ARyl JERER prlemin-o-
methlyl-Pg2-8Nloroanilino) fluoran, 3-diethylamino-6-methyl-7-(4-chloroanilino) fluoran, 3-
diethﬁaﬂﬁ’oﬁﬁ%@ﬂ%@%@%ﬁ%ﬂ%@ﬁu S Bl AL ARt - A o ctylanilino)
fluoran, [Badigt@yiBpino/~7@id-oAgahilist) A0oran, 3-diethylamino -7-(n-octylamino) fluoran,

iy J-HiberamimRyeranys et Ao dhetwc-dbesayiamino)
quor@n,(ﬂ-dléﬂwylbﬁﬁﬁdﬂw-cﬁ’lo(oZT-?igtﬁmmd, BFt{i@thfllhmmoant-butylﬂuoran, 3-
oroani Lin

. ..3-di.b | i -7-(2 fl ,
diethy iR AN E YT REeo A AR B BT o Ripra, 3
diethGradiifue6inyetayr7nG@-riethyiahiiyg)fido@n| B-dRuiylaminess.methyl-7-(4-

3-di. | am_ np-,6- hyl - 7- (4-2-¢chl il . .
ety RaHI N e Gt e R G T g G e T
methlylfluoraan3-distislilgminb7-enidrofluosar [3-disthyl dmara-T- el lororrthylanilino)

3-di pentyl am no-7-(4-chl oroanilino) fluoran,
3-pyrrolidino-6-nethyl-7-anilinofluoran, 3-
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pi peri di no- 6- net hyl - 7-ani | i nof | uor an,
3- (N-net hyl - N- pr opyl am no) - 6- net hyl - 7-ani | i nof | uor an,
WA .2007/014847 PCT/EP2006/064387
3- (N- et hyl - N-cycl ohexyl am no) - 6- met hyl - 7- ani | i nof | uor
an, 3-(N-ethyl-Ncycl ohexyl agino) - 6-
met hyl - 7-ani | i nof | uor an,
3-(N-ethyl -p-toluidino)-6-methyl-7-anilinofluoran,

tards A i P R LB 05 e

3-die&y{é\hlﬁbib}éhzdfh]tfﬁxbfaahBdfélﬁylérﬁMbWeﬁﬂbmpﬂuoﬁamthWIZmMT i

diberi?zg/I%n cg[ﬁugmrho‘gdlgu @ﬁ'\%-ﬁngﬂpﬂq% i %8PH]¥|aman -7-anilinofluoran, 3-
d|but?laﬁﬂhdlﬂ-tn)dth)NﬂU(Sr@ﬁ,rmbmmymt)m@ﬁméthyll-? dnifidfluoran, 3-dibutylamino-6-

metrl {2 Febp BB ine) funizp, 3 ibviviaming Eaeityk -2-ShiprorRlRY)flyoran, 3-

dibutiyRfhina36-iéteyi{Ty(l-dNtoroanilino) fluoran, 3-dibutylamino-6-methyl-7-(2-fluoroanilino)

quor%E,%K&I@%%Wy&?%ﬁﬁ%@ﬁ%ﬁgﬂmh@3%&%}?& -dibutylamino-6-

ethogjelthyi ﬁ-aﬂlil|ﬁ6ﬂd@;‘érﬂI‘H—dlﬂﬁthl@ﬁﬁﬂo)—@-ﬁhlﬁﬂﬁéthlllndﬂuéﬂablO:B-arbutylamlno -6-methyl-
7'(4'm-e@ﬁ{a%§ﬁ4fﬁéé1g;ﬁgjpl)ltglmﬁ-l(ip-prﬁaa'lgip%)rﬂ’uoran, 3-dibutylamino-7-(2-

fluor@arfioPfiGoran,redibiytafnio-TN- methyl -N-formylamino) fluoran, 3-dipentylamino-6-

metl'g'[}zgé#iﬁ @F;%gn%o%n?%ﬂnngg H\y JIl(l4o 5 cﬂloroanlllno) fluoran, 3-

dipergylmﬁomigtrmuaﬁa}Mﬁammpmmm /Badliperstylamino-6-chloro-7-anilinofluoran,
3-d|pﬁﬂ@%e/n|?|§9ﬁ7-r{6%ﬁfgﬁ%r}}|g% ﬁ{?&%ﬂ , ﬁ-w&qligliap-gr{pethyl-%anilinoﬂuoran, 3-

piperddife6-nydthyi-7rariiofluoran, 3-(N-methyl-N-propylamino)-6-methyl-7-anilinofluoran,

3(N$ﬁ€%{@&c@ﬁ%§ﬁ%¥1ﬁo " trﬁ%ﬁgrﬂ %@@{@ﬁ&%ﬁgﬁm sthyl-N-cyclohexylamino)-6-
methgR7-ahillAdflusrar B-(N-ethyl-p-toluidino)-6-methyl-7-anilinofluoran, 3- (N -ethyl-N-
isoarﬁﬂ%&i{q&%{-ﬁ%&@%é@i’_?ﬁo(flef)%ln%-?%-le%ml Rlago en}y ar%l%ns % oro- |7nof
aniIirﬁiﬂhd&l@n&mbﬂwﬂNhuﬁmi)@?dmeI%ﬁvﬂo))Mémym hhlnmfﬂubmna&(N -ethyl-N-

T A R R R L T

anlllrﬁxﬂﬁonﬁn 3-(N-$do¢bro“mt Ky3-pentylamino)-6-methyl-7-anilinofluoran, 3-(N-ethyl-N-

etnodyBeotgharpo Kb etk g ?ﬂoﬁvpkﬂs%'é?mm@ SEHGRHREFD Gmeint

6-p- (bwdlmethylamlnophenyl)amlnoanlllnoﬂuoran 2-methoxy-6- p

d'meﬁ*y?agmgor@%gyléara Br%'?'ﬁ’;ﬂpﬂ Q%blh%%%egﬁ% m nopht hal i d

pher@laamhnmehy’a)a(nmnchnmbhudrgm naigtrglamino-8-p(p- rret hoxyphenyl )
t.etrabro

aimeghy i en ey pasngpatbe e B Re By meihys SProxypheny!)
pherglehaphole IR aR CTO&R0EH-P64387 -

phenylaglindneay A Rk %mﬁyﬁ@Mpydémﬁt}*v'@ﬁgn%hﬁnx'lam'%o-

amlmcﬁu&ranl@-ﬂfeﬂ@laﬂiiﬁ@htﬂl@i digthylaminophenyl)aminoanilinofluoran, 3-diethyl-

amlnpeﬁzg ?&awLﬁ/la n '8??%'8{9%?%8% % Eﬂr rpglb nloéJ R2 degtﬁyt/IQXuno)

anilind] fidordh €3- H¥Jd&mth¢alﬁt®bh@wahﬁ1’w-5)7- dimelnyéubsdn; 3;6/82tde(dimethyl-

) le-3- vl )-4- ht hal.i - ) ) , )
aming SOy S e Pt PR EhEL F6 6 B clishyiaminoisniaiiyprese 93 pthalicel],
3,3-big]pldenéhylhmind phemeg lintethylatrinophthalide, 3,3-bis(p-dimethylamino-

T G A T e
tetrabrothophthalides 318¢bisJ2 (B timdthyrahninepienyl) 2-(phrhétabxyibhenyl)ethenyl-

3, 3-bis(1-octyl -2-net hylindol e-3- yl) phthalide,

m xture of

2- phenyl - 4- (4-di et hyl am nophenyl ) - 4- ( 4- met hoxyphenyl ) -

6- net hyl - 7- di net hyl am no- 3, | - benzoxazi ne and

2- phenyl - 4- (4-di et hyl am nophenyl )-4-(4

nmet hoxyphenyl ) - 8- met hyl - 7- di met hyl am no- 3, 1- benzoxazi n

e, 4,4 -[I -nmethylethylidene)- 10
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nmet hyl di phenyl am ne) - 4-yl - (N- but yl carbazol e)-3-yl-nmeth
ane and m xtures thereof. Al of the above col our

wo osomiong4Tonpounds can be used singly or as a PCREP066/064387
with other colour form ng conmpounds; or they may al so
be used together with furtheg_black colour 15 form ng
conpounds. Highly preferred are
3- di et hyl am no- 6- net hyI 7-ani | i nof | uoran,

t hyl
4565 TRrBERYIoRMIAIES RO - 9'8{42Px{%ﬁfi i bﬂﬂy@ﬂ%# y455,7-
tetrabrot@pBthalide, 3(B-big{ V{4 MetroxPp gl |-(4f7p|yﬁidnhdph§2§'l)wiy§)he -2-yl)-
e no uor ) - .
4.5 6RO B ) eqﬁwﬂ@mﬁ el ORYAPY EP (18t Tethytincole-3
yl)- 4%zé;b\htllmidb¥i|3 (NdiyHylzphied-p ety pherfyt) B {1Rydtyl-2-methylindole-3-yl)-4-
111N uo n, . .

azaphirelte. T RPh SRl aminR A MBI et melbinsole-3-+1-4-
azapBthdiidd, [By3-bis{ 196th Ai-2-slethyittole-3:yi) | phirafitiél @, 3+Bis(1-octyl-2-methylindole-3-

) oy R et A AL BB oD S Ritrasyeenyi-6-metny 7
dimethy(dind-Byl- bé\hzb%il&hdﬂﬂ'D-bhélﬁyll-ﬂxn@’ﬁtlﬁwamﬁoﬁlﬁﬁrmol#(1 ani | i
met%ﬁ%h‘é@{ﬂﬁ@%r@jﬁ&%@ﬁeﬁ% inor raher}/zoxazme 4.4'[1-methylethylidene)-
bis(43t- bh@iyl@ﬁboi}-&,QWbWiy@]mﬂl-l\ﬁdlﬁﬂtyfb)éhzgnaaﬁne] bis(N-
metrSRipng e SN PulAERg ek A B e A GRS et

3- (4 dl ethyl am no- 2-
All ofif-u f%rwlggﬁ?qofégte npaﬁ??]bhwscleé] (sjigglglye/ o?gsl % mxt%%ea\ﬁm other

coIOLnH@h‘MhQ ccﬁnpbdﬁdtsi‘t}ﬂtﬁév mayp Bisb deiuded eatfétior witt ferther brick eblour

; IS also possible to use solid solutions conprising

ormlggcp@ggg Svo col our forming conpounds. 30 A nonophase
(or single-phase or guest-host) solid solution

BT ER e SRi i S b SR i
metmramtmo)emto;ar{s 3&11@ta¢dmdwoae‘>metﬂw7 (g,:heﬁmﬁthylatnmh@) fmtbwﬂ; a3l

| C 0 r CO | C as. e
ity g6 oot SaP O g S g ATaipofran, 3-N-
methyPNipbHEeEmiAo) 6-&1&?}-}7?{22%&3&%{_}&@&!?&@ Nyc%/bldﬂé*ylmho} -6 methyl-
7-anjifiiuofin, S8l AR o ErrRelv T ap et iUoag, Bgiyiamino-6-
chlorbl-mgrilmwoﬂddlaffah%-d_rbgtylmmpo-rft-(aamﬁ)r?én|Itn|b§ﬂutofha3i‘rlﬂoflem§/lsp -toluidino-6-

uce nos | n |
metf, 2ahiRefiofite aMEME Ryah Y Hiyiapd K oty 2 EnihGhuoran, 3-N-
ethyl®l-4solatylamite)id-methyr7-anikhdfiogan, Gdﬂi-bbhyBNthbe\ﬁbldpﬁlekﬁio 6-methyl-7-
aniing o8 2 Py R B R e B o Bgar 4 Bley Nigmino-2-
etho@phth)ﬁ)-B-m ayt?lSZ meﬁ}ﬂﬁdcﬂé 391I§14F3§29§ri1(t25|§i§7$,;$l-m§_(ﬁ leethyIamlno

e a or e erm
phory e OpRL S SaR L gb aod s Wdeor, o720 Tor

sol ution' or mxed crystal', as 10 defined herein,
her ef shoul. e.taken fromthe fo i N .
Itis %‘e‘? Porst 'eomesem"@ ﬁgH%RPé waeRsng & G?EHWP&°¥‘\’AHE%6WHQ&‘P{“P°”""S-
i nproved state of know edge of such systens: A

nonophase (or singl e-phase or guest-host) solid
A m%@PG@ﬁeo(ﬁr pioglenhigee ongugsi-8est) S‘P'fgtspl%'en Wﬁﬁﬂ%ses a crystal lattice which

is identical with the crystal lattice of one of its components. One component is embedded as
the ‘guest’ in the crystal lattice of the other component, which acts as the ‘host’. The X-ray
diffraction pattern of such a monophase solid solution is substantially identical to that of one
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is identical with the crystal lattice of one of its
conmponents. One conponent is enbedded as the " guest’

WO poovioessaT ystal lattice of the other conmponentPCTRPDING/064387
acts as the "host'. The X-ray 15 diffraction pattern
of such a nonophase solid sogution is substantially
identical to that of one of the conponents, called
the "host'. Wthin certain limts, different

o o} B 2Bl bl o BRSSP e Bh S dprions of e
compuRaRSHeduseGlnbstGderticaluasdlier m crystal lattice. It

differs froma 20 physical mixture of its conponents
in that the crystal lattice of at |east one of its

In thé Mterirenthe definitiewy tsy' thb |v§ln61]s Anharstick ag) Gad.¢an't HOH,

AL KRBERAGR G AhiBRS S 0L Acukes EORES 78 ofen
contr@didtdry, (€f, 0%. Wﬁelydcamnﬁst@eﬂrs)yhmbtué Dges’| Clptérdid@age 269, Editor

onent The si the X-ray diffraction
KVGB?%E '%N?YV%’?%&"Z sol ution are broadened,

shifted or altered in |ntenS|ty In general, different
roporti ns of 25 Go ents rod ce dlfferent
The B3 pRsm S Sqld g or MR S04 SO AtmiAgayetar, as
define@ lhiefkirs dharbioed) sRoGIa desgiendram thel folowlRgraemitionswisititlhav been

mcrystal lattice, which is . different fromthe
adapip fothd bR imeroval gl or ABwEat B Sieh SVEEms: ol {16 oot
A mcmoﬁpaget (beauaglefphtab@ oﬁgxmsohest; &IH%@mtloglpbkse@sé@é tA/stal lattice which
n

3 lid
s iaensCay it e oV, BRIER of RES i itetp By BntS, ORE Famadier fasdfbedded as
the djmrﬁmtenefcwytaim (ﬁftheﬁ@thbt cdrﬁpdmw alhsoh dees @othBt iRt OTHe X-ray

d|ffra§:[~I qrhgqtlﬁnt% S{ scﬂﬁ:h aan% %ga% Eaéjaﬁogéloe 58y tgs?orwglpyolaentlcal to that of one

of thél bérﬁﬁdmﬁrdts Iealléd thé amsof Wilhih fcel‘tﬁﬁ}llmgpltt?ﬁeréﬂﬂ proparionsSaftiie
as, Xa regate o i fferent conponents
°°m@£‘8ﬂ SR %Q?Wz%w%% $- PCT/ EP2006/ 064387 - 11
cryst al nodification. Such anorphous structures and
i I es cannot beeuate with eithe | i
AmdRghese SHE SRR pogares edPechnuinge Spish et dffers fom a
physfcah@xemra ofits wrmwehtseiﬁ that fise dsrystall |atied ora |kt ahé efits dongponents

) h | ut |
s paflfloh corsiely lieae. N saMPRnsaD Bt e calpiHs of dhe pmpogents
which\/giv@b aﬁB@ralyejlffractloud%bram thadtes sdditiveé of meudila@rams seke for the

indiV\thPIsqﬂmgdﬁ)V &n aﬁ%gg%a% gﬁﬁa %5’815/ lg{a}fr c:‘,ii@F\ %Ea%%m % a mumphase solid

solutidndir® btqaldémad] @hiftedot Aydred irtintehbif0in gererdl, difiérent proportions of the
7-di btﬁnzyl am nof luoran; 10

3-di put yl am n
comgqn&hgutﬂréq%difger%ntﬁﬁ | =7-anilinofluoran and

3-di butyl am no-7-ani | i nof | uor an;

A mléecﬂqrg%{ b/dp&ﬁql %o%_pgﬁh? Yyﬁg} gﬂ' Qrsglxrl?lgrfm lpggsreggesaa gremse composition and
a uniforth @ydialliattite) avhiichie diffigrent fraimi thé bgstalittizes anall its components. If
i et hyl amtﬂﬁe7 ani |l i nof |

differ%b clfsieloailstNo Borﬂg?rfﬁﬂts I?a(i, ﬁwr}]gqrreu'bm# échﬁm same result, then a
solid3ollkieh Bypresant in whidk tHeyrhixéd arystal acts by arkst.

3-di butyl am no- 6-net hyl - 7-ani | i nof | uoran and

3-N-i soanyl - N- et hyl am no- 6- net hyl -
For the avoidance of doubt it may also be pointed out that, inter alia, there may also be

amorphous structures and mixed aggregates consisting of different particles of different
physical type, such as, for example, an aggregate of different components each in pure
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15 ani |l i nofl uoran;
3-di butyl am no- 6-net hyl - 7-ani | i nof | uoran and
wW@20d78143ent yl - N- et hyl am no- 6- et hyl - 7- ani | i noPd TrEPENG/064387
3-di butyl am no- 6-net hyl - 7-ani | i nof | uoran and
3- N-i sopropyl - N-et hyl am no-.6net hyl - 7- ani | i nof | uor an;
20 3-di butyl am no- 6-net hyl -7-ani | i nof | uoran and
3 N- Cycl ohexyl met hyl - N- et hyl am no- 6- et hyl -

crysthl AP e Py S BhorRbaNR SRS AntLMES Agaregalgs cannot be equated

with Sithéir BOIPSOIE NS Or MixBetdrystald,-aiial fosBeds! diffgraémt, fundamental properties.
3-di butyl am no- 6-net hyl - 7-ani | i nof | uoran and
3-N-2-butyl - N-et hyl am no- 6- net hyl -7- ani | i nof| uor an;

As h%ir%eﬁir@dé&ll@ﬂh&mﬁnmfaby olitt sohitions @ﬁﬂnpm@@ pRiFdlity of colour

compio;ﬂwfjg.?%f qaglgr%lpu’r\lfo%mgy mgtg]ngls w(?uch ma)y !)e included in the solid solutions

are tRosd dnbryaboveno- 6- met hyl - 7-ani |'i nof | uoran and

3-di et hyl am no- 6- et hyl - 7- (3-net hyl ani l i no) fl uoran;

3-di butyl am no- 6-net hyl - 7-ani | i nof | uoran and
Of patticlil@atifteteatrarané foeing mandphade Solimsoltibasi | i no) 30
N o o AL WA B AN
3-dibatythnhin 6L asthplIoz-anilimsfigtan AndrB- dilbﬁl?fahhm a—lanﬂiridluofrelm

opyl am no ani lino uoran

DA TN BRI A o P ZAng.
3- d.e?wh;/ag?aegrggnhgor lémndidﬂgg;agg?grs?auemghhum aranmmuoran
3K SRR ST B B RHGTE Ar i i YBIMIRR Gelfih7-aniinofuoran:
3- dubatwhirhnbsﬁLméﬂhwor @nilifofitbraoramars-NHssaniyl-NogtAylamino-6-methyl-7-
di but yl am no- 6- et hyl - 7-ani | i nof | uoran and

an""!?ﬂNPr@f'hyl p-t ol ui di no- 6- met hyl - 7-ani | i nof | uor an;

3- dub&twhrhubsﬁmehwor nilifdfidgtan anars-Ni23drity N-sthyRitho-6-methyl-7-
(N-et hyl - N-t et rahydr of ur f uryl am no) - 6- net hyl -
an"'“f’ﬂﬁ?lrlaf‘i nof l uoran; 5
3- dlb&twhrblblblﬁl-rﬁéﬁhym énlrmiﬂhwan%nﬂrﬁ Nilsml‘rd)pWNaéthﬁaldino-6-methy|-7-
N- et hyl - N-i sobut yl am no) - 6- et hyl -
an""!ﬂqf‘?rlaﬁofl uor an;
3- dub&twhrhub-ﬁLménhwor aninmsfioptan andr8-NiGyefdhegylmethyiN-ethylamino-6-methyl-

- N- et hyl - N- et hoxypr opyl am no- 6- net hyl -
7-anﬁﬂ<!?}||- | uor an;
3-dib3|tydiirhmb-ﬁl-mé1ihw97 nilimdfidgtan anars-dipropllatminca®-nastisll-7-anilinofluoran;

sdofeeb L S AR
anilindfidorafA hyI am no- 6- met hyl -

3-dibutylamino-6-methyl-7-anilinofluoran and 3-N-cyclohexyl-N-methylamino-6-methyl-7-
anilinofluoran;

3-dibutylamino-6-methyl-7-anilinofluoran and 3-diethylamino-6-methyl-7-(3-methylanilino)
fluoran;

3-dibutylamino-6-methyl-7-anilinofluoran and 3-diethylamino-6-methyl-7-(2,4-dimethylanilino)
fluoran;

3-dibutylamino-6-methyl-7-anilinofluoran and 3-dipentylamino-6-methyl-7-anilinofluoran;
3-dibutylamino-6-methyl-7-anilinofluoran and 3-(N-methyl-N-propylamino)-6-methyl-7-
anilinofluoran;

3-dibutylamino-6-methyl-7-anilinofluoran and 3-diethylamino-6-chloro-7-anilinofluoran;
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ani | i nof | uor an;
3-di et hyl am no- 6-net hyl - 7-ani | i nof | uoran and

we20d¢7p1epy| - N- net hyl am no- 6- net hyl - 7- ani | i nof PODERZVN6/064387
15 3-di et hyl am no- 6- net hyl - 7- (3-tol yl ) am nof | uoran and
3-di et hyl am no- 6- et hyl - 7- _a@il i nof | uor an;
3-di butyl am no- 6-net hyl - 7-ani | i nof | uoran and
3, 3-bis(1-octyl -2- nethyllndol 3-yl) pht hal i de;

3- dibgiy?i biﬁag ?thxlo7 ing'?(glyﬁ ﬁﬂ%% h GW&O&??Z oroa.nllln(L)Brquoran
3- dlbiJﬂrlélﬁhb-@Xm@ﬂh?IﬂEthlhrﬁ)ﬂﬂden}dndZ} Nldebelammms-&éth})D&mmaﬂuoran
3D P B DY 0T H ot An 0N S OHEMFtEhucroBTypyiaming) fmethy'-

7-anilthdfiosdn; No- 3, 1- benzoxazi ne;

3- dlbuwgqrﬁla%) rﬁgi}hplg%gléi "Eﬁ“&%@"ﬁ"@ﬂ%@?@%@@ﬁ? uty m|no) 6- meLhyI 7-

anilinbfildor@dj nazol i nedi yl )] bi s[ N, N-di et hyl benzenam ne]. In
s R B BT e Sh T b arfa B
anilirbfigerad; conpound is in a ratio of 25 to 0.1 % by nol e.

.25 Exanmpl es _ of noph [ | uti i Si
s ST FPUE O Tl S, oy o
dmeﬂqy(ianhm@)tahiﬁm]ﬂmrén met hyl - 7-ani I i nof | uoran (99. 9%,

| i nof | 0. 19 ;

3NN A SRR rarpinaAoreR PR etV gy ethyt-7-
anlllrﬁ)ﬂdmehhyl am no- 6-nmet hyl -7-anilinofluoran 30 (1 %;
S R A T
anilirdfidbranf yl ami no- 6- met hyl - 7- ani i nof | uoran (90% and
et il L B S P
amlnrﬁ)ﬂdoﬂauiyl am no- 6- rret hyl - 7-ani | i nof l uoran (95% and

sl By -SRI R S oL Ay APl e Eobpptnalice:

3- dlb&mhlrﬁnbﬁ-rﬁ@ﬂhylopahlhr%ﬂebfwﬁleﬁﬂlrﬁlﬁtuﬁe of2-pyednyl-4-(4-diethylaminophenyl)-4-
i lino

(a-m3Rgresigy iR ey taming: heseptRsing Ao BRe A (-
dueth@faMmcgmanylpyiﬁ Memdxyblaeﬁync& ettt Nyimethylaminbi3)bbbhxagine;

3- dlbifﬁl@r@nwﬁ@%ﬁﬁgpl Q@ rm(ilyﬂgﬂn qq_layz{lh)” amtt}y&&&yf(l;dg%)%ls(i ’? p&nyleneoxy-
4, 2-queriakylinediydbis[NNodiethyibenzdnkatine).

In the above monophase solid solutions the first compound is in a molar ratio of 75 to 99.9%
by mole, the second compound is in a ratio of 25 to 0.1% by mole.

Examples of monophase solid solutions comprising two components A and B in the stated
ratios are: 3-dibutylamino-6-methyl-7-anilinofluoran (99.9%), 3-diethylamino-6-methyl-7-
anilinofluoran (0.1%);

3-dibutylamino-6-methyl-7-anilinofluoran (99%), 3-diethylamino-6-methyl-7-anilinofluoran
(1%);

3-dibutylamino-6-methyl-7-anilinofluoran (95%), 3-diethylamino-6-methyl-7-anilinofluoran
(5%);

3-dibutylamino-6-methyl-7-anilinofluoran (90%) and 3-N-2-pentyl-N-ethylamino-6-methyl-7-
anilinofluoran (10%);



10

15

20

25

30

3-di butyl am no-6-net hyl - 7-ani [ i nof |l uoran (95% and
3- N Cycl ohexyl net hyl - N- et hyl am no-6- 10
woredoipl4s47 ani | i nof l uoran (5% ; PCT/EP2006/064387
3-di butyl am no- 6- et hyl - 7-ani | i nofl uoran (90% and
3-di propyl am no- 6- net hyl - 7-_4&ni | i nof |l uoran (10%;
3-di butyl am no- 6- net hyl - 7- ani | i nof l uoran (95% and
3-di propyl am no- 6-net hyl -7- anilinofluoran (5% ; 15

aigifera PR EeRAbRD. <8?"ZII' ) 2 PR Aol arBpar-metnyi-7-
anilifofiG8fan (8%t but yl am no- 6- net hyl - 7 ani li nofl uoran (95%
3-dibgfglﬁjqr%ihB-prrngt?%&-%%)aeofﬂn&a%%&% gﬁﬁ-tl\h%lobr%byl-N-ethylamino-6-methy|-7-
amlnrﬁ:ﬂdd')rbut(ym%m no- 6- met hyI 7- ani I i nofl uoran (90%,
s O IS S RE e (58 I B30 R A -y
amlnribﬂdo@hqu%am no- 6- met hyI 7- ani I i nofl uoran (15%;
ST L e SRR E R FA—
meth&l- ﬂahmhoﬂu@mm(qo%)rret hyl - 7-ani | i nof | uoran (95%,

th I f :
3-digming SN AR LEERER g e Q#Pvﬁaﬁqéﬁﬁe&hﬂ%g%@mmo-&
methy-NahifioéfisrarNS eg yhyl am no 6-methyl -7- anili nofl uor an

I fl

s-aitybaion O Lenrdies ”55‘2%%%?%0@33%5 RSV an
amhr(oﬂﬂaﬁan (ﬁe%) butyl am no- 6- net hyl - 7-ani | i nof | uoran (90%,
3- dlequrplﬁC ?rﬁgﬁﬁél 7- eﬁl[ﬁ tﬂfﬁ&a%%g"%j gﬁgg-tdﬁ]r};(l)ﬁyzémino-6-methy|-7-
anilirdbfldbrahi§d%gnm no- 6- met hyl - 7-ani | i nof | uor an (90%

A RPN LA -

anilinoAubrah 4n0%Y- 6- met hyI 7-anilinofluoran (80%,

a-dinfipio 3 bk pal I'I‘o%%@?%%ﬁ‘%5—5%—?@&bkwﬂ&léﬁ%%wrwbﬁ
anilindflbbrian @89%Y.| - N- et hyI am no- 6- met hyI - anilinofl uoran

3- dlbi.@lgaguho% rﬂgﬁﬂgl Iln ug%ﬁpgﬁs Esy anl l I OfeltHy? 7- amlmoﬂuoran
(10%);

3-dibutylamino-6-methyl-7-anilinofluoran (85%), 3-diethylamino-6-methyl-7-anilinofluoran
(15%);

3-dibutylamino-6-methyl-7-anilinofluoran (80%), 3-diethylamino-6-methyl-7-anilinofluoran
(20%);

3-dibutylamino-6-methyl-7-anilinofluoran (95%), 3-N-isoamyl-N-ethylamino-6-methyl-7-
anilinofluoran (5%);

3-dibutylamino-6-methyl-7-anilinofluoran (90%), 3-N-isoamyl-N-ethylamino-6-methyl-7-
anilinofluoran (10%);

3-dibutylamino-6-methyl-7-anilinofluoran (80%), 3-N-isoamyl-N-ethylamino-6-methyl-7-
anilinofluoran (20%);

3-dibutylamino-6-methyl-7-anilinofluoran (90%), 3-N-cyclohexyl-N-methylamino-6-methyl-7-
anilinofluoran (10%);

3-diethylamino-6-methyl-7-anilinofluoran (90%), 3-N-isoamyl-N-ethylamino-6-methyl-7-
anilinofluoran (10%);
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ani | i nofl uoran (90% ;

3-di et hyl am no- 6-net hyl - 7-ani | i nof | uoran (90%,
we20d7p1epy!| - N- net hyl am no- 6- net hyl - 7- ani | i nof PODEP2V06/064387

(10% ; 3-diethyl am no-6-nethyl-7-anilinofluoran (80%,

3- N-propyl - N-net hyl am no- 6-.ngt.hyl - 7- 10 ani |l i nofl uoran

(20% ; 3-diethyl am no-6-nethyl-7-anilinofluoran (20%,

3- N- propyl - N- et hyl am no 6- met hyl - 7- ani l i nof | uoran

. (80% .. 3-diethyl am I f 109
a-dieyfgipedyne e R PR B0 b Hy Ay e B R -7
anilifo808€an (2(;'%)3 di et hyl am no- 6- net hyl - 7-ani | i nof | uor an
3- dle&tyi?iﬁupg% rﬁgtﬁyl ?%lﬁ]l({}@é[%nﬁb‘%xl3_-£-_i§o?é_myl-N-ethylamino-6-methy|-7-
anilindbfidorah {8d8)N no- 6- met hyl - 7-ani | i nof | uoran (20%,

et hyl 6-pethyl - 7-(3- tqlyl ' I
S-diefygano S Ep i PO RO S NGR YBI  7-
anilindfldorah§9d%pct yl - 2- met hyl i ndol - 3- yI )pht hal i de 20
s-ciebiarne BBy 2Bmaing G S RS Bt sySmetiy.-7-
anmﬁbﬂdorbut(y(b%m no- 6- met hyl - 7- ani | i nof | uoran (90%,

-<ielyaTipP SRBHFERDIeTsotes: R GRYFRRN TEHeIR O

anilir@fboraa 12096); 3 benzoxazi ne and

| - -
3- dleﬁy{fq{ﬁlpo-% %ﬁ%&ﬁ%&ﬁqﬂ% Pa%QES&%e'%y ﬁé{yl @%Pnlr?ong nzethyl 7-

an|||rﬁ)ﬂdorbut(30%m no- 6- met hyl - 7- ani | i nof | uor an (80%,

a-diefylaigprn ﬁéwﬁﬂﬂw‘aoﬂm{% Rk Y BFRa Ny BB RA & P -
A e~ (A di 21 bl bRy L) -4 ( 4- et hoxyphenyl ) - &
3-dieﬂﬁﬂiﬁﬂ@%ﬂ&?%‘rﬁw'ﬁr.lﬁ%Hsra@'?ig‘V b Py by

tolyl)@méhofiudrah d80%Y- 6- met hyl - 7- ani | | nofI uoran (90%,
I dene

AN
a-diellayheABRY Y -5 IRRTHA0 PR AT Hegyng-6 methyl-7-(3-
tolyl)bhﬂioﬁhdjmhlowzpnam ne] (109 ;

3-dib§’g?yialn?iﬁ%) rﬁéw& g?u[{r&@tﬂﬂﬁ@qéyﬁﬂ (éAé‘%s 185 (&0 dol-3-yi)phthalide
(10%henyl eneoxy- 4, 2- qui nazol i nedi yl')] bi s[ N,

s BB R B3R e Ao, L SRS TH it e
y|)phctmnd@(eo%s)ed Si ngl y or as a mxture with other col our

st RSP e 0% FOREB Y E OB e
diethylaminophenyl)-4-(4- methoxyphenyl) 6-methyl-7-dimethylamino-3,1-benzoxazine and 2-
phenyl-4-(4-diethylaminophenyl)-4-(4-methoxyphenyl)-8-methyl-7-dimethylamino-3,1-
benzoxazine(10%);

3-dibutylamino-6-methyl-7-anilinofluoran (80%), mixture of 2-phenyl-4-(4-
diethylaminophenyl)-4-(4-methoxyphenyl)-6-methyl-7-dimethylamino-3,1-benzoxazine and 2-
phenyl-4-(4-diethylaminophenyl)-4-(4-methoxyphenyl)-8-methyl-7-dimethylamino-3,1-
benzoxazine(20%);

3-dibutylamino-6-methyl-7-anilinofluoran (90%), 4,4'-[1-methylethylidene)bis(4,1-
phenyleneoxy-4,2-quinazolinediyl)]bis[N,N-diethylbenzenamine](10%);
3-dibutylamino-6-methyl-7-anilinofluoran (80%), 4,4'-[1-methylethylidene)bis(4,1-
phenyleneoxy-4,2-quinazolinediyl)]bis[N,N-diethylbenzenamine] (20%).
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or they may al so be used together with further black
col our form ng conpounds. Exanples of such other
W@ od0ocr48Dr m ng conpounds are gi ven her ei nbef orer/EB20061864387
nonophase solid solutions can be prepared by a variety
of methods. One such nethodqs.s the recrystallisation
nmet hod wherein a physical m xture of the desired
conmponents is dissolved, with or without heating, in
a suitable solvent or solv I xture. Suit
g i

The mgnoRAse soliqsqlyfipos gap bguse gi}hg ViR P Bdnixiyre Y.‘!Iaﬂgleﬁ]@f colour forming
com;bltgmg_e B&cl;h éslirit@ﬁ@)ylrdémb?éhy, mlﬁfmée{imormil?,l, Bénﬂ@ﬁaﬂﬁéséandllsﬁropyrans;

I C roe ne,, et n , ano | SO- propanol ,
or the iy 2R01be URed FoHRer D Lol P QK o g Copfpounds. Examples o
suchrthéridoRsir firmingedmpdahdcaieyiveintHerginlsdforet her and with

wat er. The nonophase solid solution is then isolated
by crystallisation fromthe solvent or sol vent

The m’tbnb%r_raee samaiqlmms iaa? bé@b@a&f t%d Bpe Ulériehy oﬁn?@ih'bﬂg,Ort\e such method

. St an , . a IT1I ONn OT .a rt. r sSolve O .pronote .

s the terBieiaSASH Meo whersih 2 iy FaiRiars Sidbe fisifa Gogiaggents is
dissd\wdtr,l wiﬁF ofﬂm&lﬁddt{?ﬁéﬂir@tﬁ Ln @&@@Meﬁi@ﬁdnt bfé_dl\iﬁmt Fﬁ)tdgreasuiwud&lvents

. | | a on, e nono ase SO ol utl on S

inclufle Bl ara FoLiash o dLeiR, PRRESTE. Plgne BichbeRPRRE SR Snlorabgnzene, 1,2

dichlé@eth@ane méthandgl| ethamst Sise-brapafdhlbutkiiel atetohitrid SimethPlformamide

o G e, B e 8, S g s s
is thei ie@at_reelcbyfdrgrstaméambﬂrr_em thé sblh@nbtaja sblogniti niki@re. aﬁ@.isﬁdaartiei Br@ught
terials, e techni que, can u to produce

abouBy o0Bo sspna i ReRD LS firtigr o 16 pisfdie poelsatapor

conceiteatiohy standartd meand suchasidistilations seam distilietisreghdyacuum

o3 S e S5 e S5 b 8oy

advadzgeens foado suinitiie praeericeadttal shall anhdunt bEbasS® ifprove the visual
fL‘?L%g ans Fﬁtsresg tarting materials are derivatives of

aspegfRtile |sRiatRs RI ‘ﬂﬁit halic anhydrides, keto acids and

di phenyl am nes. 25 In addition, the heat sensitive
reco

din terial n contain a preyviously kn .
Aterpyayglvo iopopase ol seions G0 e Arenae o Bepr it doe gporopriate
startihf enatérials. (T tedhdRjue DaN Hetusee taprotitceinixturesl obtimerdp@sbre fluorans or
orindiPBE SN e SHE, AENSLEBPLE, e REeDl L] BY, UL nge taring
matefialwitts@o-dnalogous aaterlatssto ks same fotdl’ melsicdanbentydtiod énthe reaction.
In th?r:g%%}?efglgh{ag%et o §¢’tér(ti?'1§ VAL 2ty BRE dives 3P amino phenols, phthalic
anhydrides] ke®tdeids-and HiphenHahirisoxy phenyl ) but ane,

2, 2' -di hydr oxydi phenyl, 1-
phenyl - 1, 1- bi s(4- hydr oxyphenyl ) but ane,
In additiph ey lhedt sénbitigd fecopdiigmuteiianydn) doataimne prelidusBinbwn developer,

unless 152 Gt omi DR PEEIAMeREL i BrLiRg! ook SHRYH BRfralia disturbed
there?)_yZSuph developers are exemplifed by but not limited to; 4,4’-isopropylidene bisphenol,
o o-ShsbibicBiBo L A GBS T B8Ry
meth§ipéntane 0N 2 aliibthfe3)B-dltd-Bydrdxyphichylibittarle, pI2sdiblydroxydiphenyl, 1-
phen§/l-ig-q)lis%f-dr'&arlg%grgh%)ﬁyl_)t%tar}g) 4-2p %Z{/I%lﬁr-%ldé 4-ﬁ3%1;{)x%% gr?y {b%?a%%?? -phenyl-
2,2-bis(4-hydroxyphenyl)butane, 2,2-bis(4’-hydroxy-3’-methylphenyl)-4-methylpentane, 2,2-
bis(4’-hydroxy-3’-tert-butyliphenyl)-4-methylpentane, 4,4’-sec-butylidene-bis (2-
methylphenol), 4,4’-isopropylidene-bis (2-tert-butylphenol), 2,2-bis(4’-hydroxy-3’-
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i sopropyl phenyl)-4-nmethyl pentane, allyl-4,4-bis

(4' - hydroxyphenyl ) pentanoate, propargyl -
wd2eb7hbis¢7A’ - hydr oxyphenyl ) pentanoate, n-propyPeHEHR2006/664387

(4' - hydroxyphenyl ) pentanoate, 2,4- bis

(phenyl sul fonyl ) phenol, -16

2- (4- et hyl sul fonyl ) -4- (phenylsulfonyl) phenol , 2-

(phenyl sul fonyl) - 4- (4-net hyl sul fonyl ) phenol, 2 4-bi s

isoprééﬂ?ﬁ%%#ﬁrﬁéﬂ&lp%ﬁ%gf %Mﬁ ggf;{)éln Qggp)@jphenyl) pentanoate, propargyl-

4,4-bis(@-Hlidraxdy piyényB, p%ntﬂjnbétehﬁ@fdpy}‘ﬂ) Begiy W-ﬂ%‘rbilymenﬂ) Bentanoate, 2,4-

AR T e R I )

(rouingaiiepianysui@ng) pRirel 2:4 r(ﬂmaﬂﬁwmwm/ltbglwr@lt)@hbw
I OX | oe
pentalat By ena bR SRR, 22 Ry h P Gy Ioeritane, 2.2

di(4-Bydrewyiphdnyl Jhgskirx ¥ aedmgaioRydiphenyl thioether, 1,7-di(4- hydroxyphenylthlo)

o G3BasBlb £ 2 RSB bt BN Ak

d.memsyid‘mnﬂ thlgetﬁer @ehzyﬂnlcr?ymwpr@r&bhtesuihpmaydréximdz@w propyl -4-
R B, 3PP TSy Ut Py bR dSEpuiy4-

hydr%éﬁz}délt. h@dhﬂ’l-)dihyatdé(ﬁl@g_ﬁer;yjl SLlllg)_ne h2 A= cljlhydrcl)xydlphenyl sulfone, 4-hydroxy-
, - di roxy-3, 3 -di i phen ul f one, ,
4-maghyiaighag SR nipid - pRERp R RENY GHISE. 4-hydroxy-4-
butoydfhedyisyitioms; w;43.diydioxp-3;3 -elallgbiphemd spifemey B, 4dithydesie -4 -

ettty i e RV oLt SR RS, e bl (-

tolueuéanphcﬂiymulmdarbbnlymdfmg;dtﬂwehﬁh@trmnedmpyt@luehew;bhonyl N'-phenyl

urea, PSR KR B SRRy gl AR Bl Aghery o

hydr&y!bhmarateg mL[zlqmimétls@dypn«ydw@q)awlaky] é’albﬂaaayta ssditérepliyisalicylic

acid, S brizy ROk SeorAtRYPEEND SHIcy i Soi H-phonykSoo-
dlme%y%eﬂk)rl?séﬁ@?lr&:yé&ﬁ RZYdi- o‘éﬁie'trﬁllﬂe'nﬁyl %’éll(ﬁ"hc H&H%e@%élt% dPkalicylic

salic acid benzy benzoic acid

acid,®- W@H@MMHZW]&"@X%MQ@XM' ”a ydjoxygenéolg)gﬁgoamcébenzoate zinc
4- nltﬁ)'beﬁzo%@b 41 (W ﬁﬁ%ﬁ%ﬁ@@ﬁphtﬁahﬁ%mdpﬂ ?@WHW%%M 50|d 4-(3-

henoxyet hox hal i c aci
oo T et (e S) G oo seaigal ackl 5.
benzyl%x%atrﬁd?\ﬁ ﬁ&mlﬁé'lﬁldcﬁi QQH dpheﬁyleﬁ'%ﬂéé’dlf&ﬁ?’l? QBBI‘E’(HXI‘C acid, bis(1,2-

i sopht hal'i ¢ aci d | et hanesu
d|hyqrgaﬁgmth3¢-2ﬁ]eayl 1151 gxrgzq =3- one O)bls(thlocyanato N) zinc and mixtures
therddg hydr o- 1, 5-di et hyl - 2- phenyl - 3H-pyrazol - 3-one- O bi s(t

hi ocyanato-N) zinc and m xtures thereof. 25 In

addi tion, the heat sensitive recording material of the
In addfibRIthb PBaCs iR FetoRic Mtk oY inverltRR!cBAGBhAI  Sensitiser.

exanpl es of sensitiser are stearam de, nethylol

stearam de, p- benzyl bi phenyl, mterphenyl,

Repr%s&ﬁé‘tﬁé' é%bfﬁﬁiémf BahGRer aftr éf@érgﬁﬁﬁéb h@ﬂﬁ‘ﬂ |steaF’éntﬁIQ pAA

oxal ate, 30 di (4- et hyl benzyl) oxal at

benzuib(pjpe@yﬂ @rtgﬁ’@ﬂﬁ)ﬂi% b@&?ﬂ!%@ap*ﬂ?mﬁfm%h@mm&\ew dibenzyl oxalate,
di(4- ﬁ'ibﬁ'@fl’béﬁﬁyl) 6)%1&@%(‘1%%@%&%‘?(8@5& Hlﬁ%ﬂm prhake, dlbenzyl

enoxget ane Henoxy) et hane,
|

terepfitgiale AHBENTAR BOANITARIGH Y 7. CReaABEthEE: & dibis(eaheipnenoky) ethane,
1,2- b*?é(@fh?éi ;L hd% tha’lrfehxdf t@%‘)eé‘tl?wﬁlﬁ!ﬁgi'&h%ﬁéﬁyl -14hydroxy-2-naphthoate, 4-

henyl e
methylpgeﬁyl §(q§1enyltﬁthﬂ§t 1@1%%(4,3;1 met@ylﬁgﬁryl) ethane, 2,3,5,6-4"-methyldiphenyl
meth%n@ P4 @Te@hox?ﬁéﬁfﬁ(ﬁéiér@qwalacé'@ Rfene, 1,4-diproprionoxybenzene, o-
, 4- di et hoxynapht hal éne, 1, i acet oxybenzene, 1, 4-di
pro pri onoxybenzene, o



10

15

20

25

WD 2007/ 014847 PCT/ EP2006/ 064387 -17
xyl yl ene- bi s(phenyl ether), 4-(m nethyl phenoxynet hyl)
whe@hemgh7 p- hydroxyacetanilide, p- PCT/EP2006/064387
hydr oxybut yrani | i de, p-hydroxynonananili de,
p- hydr oxyl aurani | i de, p-hydr@@xyoct adecan- anilide,
N- phenyl - phenyl sul phonam de and sensitisers of the
formula 0 11 OCRV5 (3), OCR wherein R and R
are identical or different fromeach other and each
i §ishisloBRm ethegod RymePYigRens et Herg resdioayacetaniide, p-

hydrasgbbtytanili@iehy hydmdxyridhah&ilide, pMydroxpiduramilids gshydréxyoctadecan-

tert-butyl. 10 The substituents R and are identica
anilids; NeptePatiany BrgRoRae go serearscide Brodr ef er abl v
C -C4al kyl, especially nethyl or ethyl, in particular
ethyl. The above sensitisers are known or can be
prepar@©d according to known methods. 15 In addition,
the heHt sensitive recording material of the invention
cadTcohtaifh a stabiliser. Representative stabilisers
k. _use in heat sensitive recording materials include
nmet hyl ene- bi s(4-net hyl -6-tert-butyl phenol), @),
nmet hyl ene- bi s(4-ethyl -6-tert-butyl phenol),
4,4 \butyl idene-bis(3-methyl-6-tert-butyl phenol),
4,43-QTTT|TbRs(Z-tert-butyI-5-nethy| phenol ), 20
1,1,3-triss(2-nethyl -4-hydroxy-5-tert-butyl phenyl)
butane, 171, 3-tris(2-nethyl-4-hydroxy-5- cycl ohexyl

wherBH ¥pd ROMNESRE ieRl il o PR MRSy S Fefsent L ool

(3, 5- di brono-4-hydroxyphenyl) sul fone, 4,4'-sulfinyl

exariySa00R TR 3o BRYF - BSRmav Al sifear o

anmmoni um and pol yval ent netal salts thereof,

The %b%ﬁ&%!sg?é@ R %{élig%ig%’lgﬂ@ﬁ@&ﬁ hﬁﬁ%ﬂ'@?‘eﬁ%h o3dh G eferably
C:-Cialkyy,asggtiallyhethylcorethyd-in parfibyldr etkyinet hyl ) benzyl oxy] - 4-
hydr oxydi phenyl sul fone, netal salts of p-nitrobenzoic
acid, nmetal salts of phthalic acid nono benzyl ester,
The amdvelseasiti$ess afe Kriowmaorican deiptepaned atcording® KriotnanéthoddD
2007/ 014847 PCT/ EP2006/ 064387 -18 Preferred
stabilisers are 4,4' -butyl
In addifiengethb ihe&t3semsitity recordigy inateritlydf tivd mmentjon can contain a stabiliser.
4,4 -thio-bis(2-tert- butyl-5-nethyl phenol),
1,1, 3-tris(2-nmethyl-4-hydroxy-5-tert-butyl phenyl)
Represéraative stabllisgrd for age?in heat sensitive recording materials include 2,2'-

t hyl - 4- hydr - 5- | oh Noly) I u
metrfeng s R BAa B EeRaT. 2 B Eote BElERRY o etchughenoD,
4 ,4’-butglidena-bis(BmethydBeerft-butylphenol), 4,4'-thio-bis(2-tert-butyl-5-methylphenol),
1,1,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl) butane, 1,1,3-tris(2-methyl-4-hydroxy-5-

cyclohexylphenyl) butane, bis (3-tert-butyl-4-hydroxy-6-methylphenyl) sulfone, bis (3,5-
dibromo-4-hydroxyphenyl) sulfone, 4,4’-sulfinyl bis (2-tert-butyl-5-methylphenol), 2,2’-
methylene bis (4,6-di-tert-butylphenyl) phosphate and alkali metal, ammonium and polyvalent
metal salts thereof, 4-benzyloxy-4’-(2-methylglycidyloxy) diphenyl sulfone, 4,4'-
diglycidyloxydiphenyl sulfone, 1,4-diglycidyloxybenzene, 4-[a-(hydroxymethyl)benzyloxy]-4-
hydroxydiphenyl sulfone, metal salts of p-nitrobenzoic acid, metal salts of phthalic acid mono
benzyl ester, metal salts of cinnamic acid and mixtures thereof.
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5 The heat sensitive recording material of the

i nvention can be prepared according to conventional
woredoiooss7 For exanpl e, at | east one col our forPCTIEP2006/064387

conpound, and the inventive conposition, and, if

desired, at |east one sensitqgser are mxed in water or

a suitable dispersing nedium such as aqueous

pol yvi nyl al cohol, to form an aqueous or other 10

dis rslon das s treated
ero T e SRRl B BB A B o
butyldRin@thyRtheAdIR; 1<;Q81&I|s@2>d19%lﬁyﬂ-4terbxm5Xteﬁt Buityll sheRoN Betahe 01 &3-tris(2-

mett bR, D GBNEhItenY) el Aohorio A - methuiabypiggoxy) dipheny

sulfohe and eiixtgresaieeedfal i ncl ude pol yvinyl 15 al cohol
(fully and partially hydrol ysed), carboxy, am de,
sul fonic and butyral nodified polyvinyl alcohols,

The H&4t iséﬂéiii\xea@c@ﬁingehétuh@%etrféuﬁ\khnwn band b@}ss@bmd according to
ce

cel | u|l ose, hyl | ul os
convEianal PREoHS:F at eSSt 195 oge GPI IofTna ca@esind, and the
mverﬂm@ @bmgt@f gatmf @é@r‘elﬂjﬁét%ast oa@hlbwb"t?dmreqm@dj W R&tePdr a suitable

rene- but adj ene yVv ori pol
dispersih S s S8 Aovems IR SR fasefh dasoNs of atbes
dispérbion. elﬂﬁesw%le afstatiiben s\trdatdd iartse ¥drhe I‘ha@\ﬁér lrRe i€ Particle dispersions
e ca c um, car Qonat e rec

thus gPGirearS RarbbiPaL SAA RN dued AU ByNeafom M ont PRy gler and
lubridamt.c, titanium di oxi de, zinc oxide, anorphous silica,

pol ystyrene resin, urea-fornal dehyde resin, holl ow

plastic pignent (e.g. Ropaque(r) from Rohm & Haas)
Repr@@@htaﬁv)etmrndaﬁs usert fopthe heat KRitios esdording Matetarl inclagé pollydinyl

ool b 5 oo, S S 0L S S o

polyJinys alcoRdI8, defifatives |0Y6élﬁllldsler$ﬁch aﬁhyrﬁub,?tww&ellumtaﬁmbtml cellulose,
nc st ear cLum rate an m X es .

ety Bliuads, W@y caliipss o Sihuy| coRides STy i hvene maleic

anhyﬂﬂ@@&:&pﬁlymeﬁo@ﬁyraﬁ@-bhﬂad i@fe aotyviryl clarde) belyvihyiirerss; ent
and ItraV| ﬂ&?t(gabsorbers. The

PO'Y%C&Q?'?e‘ﬁlangﬁﬁ‘BEF{?%%ag MBNrES eiedan be applied to a

suitabl e substrate such as paper, plastic sheet, for

Exerﬁ%%&&@eefﬁg@g?ryca&% fﬁ}?ﬁg}ﬁ@@%@ﬁ%%@}?gb preC|p|tafSed as well as

grou)]| kﬁﬂiﬂp@élﬁ)&ﬂﬁﬁﬂ‘n ald:ﬂ:cnaﬁn hmokidattaleﬁﬁtsmmm\tl)cﬁox‘ iR er\dldSt@ie
system of the ipvention. c e e

amofppis 5k pONRB S rpE AT maREn (e e Brlst: PRURASEN (e

Ropdtiie@rfraith Rohin® Has)gndanixardsthip@oft ure i ndi cating
material. 5 The quantity of the coating is usually in
the range of 2 to 10 g/ nmR2, nost often in the range 3

Representative lubricants for use in heat sensitive recording materials include dispersions or
emulsions of stearamide, methylene bisstearamide, polyethylene, carnauba wax, paraffin

wax, zinc stearate or calcium stearate and mixtures thereof.

Other additives can also be employed, if necessary. Such additives are for example
fluorescent whitening agents and ultraviolet absorbers.

The coating composition so obtained can be applied to a suitable substrate such as paper,
plastic sheet, for example, polyethylene or polypropylene, and resin coated paper, and used
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6 g/n2. The recording material containing such a

t hernosensitive colouring |ayer can in addition
w@onrai4s4a protective |layer and, if desired, aPCT/EP2006/064387

undercoat | ayer. The undercoat |ayer may be 10

I nt er posed between the substygate and the

t hernosensitive colouring |ayer. The protective |ayer

usual ly conprises a water-soluble resin in order to

as thgg'étﬁf é{p’shi?/% éectﬁP rlrlgr;D E%fq?@ :;I’Igé gygtgégplf%iﬂgérﬁ%ﬁ rc'an Ibfe employed for
othev@idalisesdpplitdtions USiAG BSloLNfofrAiAG infAérizls) for dxample, a temperature

indi ter-gnspluble resins. 15 As such resins conventiona
INGICANG Ma®P3n be enpl oyed. Specific exanples are:
pol yvi nyl al cohol; silanol and acetoacetyl-nodified

ol yvinyl al cohols; starch and r derivatjves;
he Biantibi e dretingon syl BLIBA ratGe el aun’ Mot Pl the range 3 o
6 g/Mfydr oxyet hyl cel | ul ose, carboxynet hyl cel | ul ose,

met hyl cel | ul ose and et hyl cel | ul ose; sodi um

pol yacryl ate; polyvinyl 20 pyrrolidone;
The @bty vbterhlbohering suchatihdresdensitive eslbyringliayer can in addition

acrylam de/acrylic_acid, ester/nethacrylic acid
contg RArSHRRIVE ¥ i hTRe. SRRt gt The CRAEDE aver may be
interpaved betviknthe sliysitsand ik KitdrmosBhsitiveoaldusing fayer.

i sobutyl ene/ mal ei ¢ anhydri de copol yners;

pol yacryl am de; sodium alginate; gelatin; casein;
The pratetive RiyelstiaPOtorfsises 2 vedater-soibie rasin if fopdgr-torpebitédt e

o RO boloSrBIRALY oy e Bl e o Bl oo
resingin edthisingivndwitwatesingolubkelrasthgie- f or mal dehyde resi n,

f or mal dehyde, gl yoxal, zirconium conpounds such as
anmoni um zi rconi um carbonate or chrom um alum 30
As St[r_thh’rﬁbiﬁé ﬁfom\mn;cibuﬁma_rwr@ ?n_ttiev@nblay@ﬂ. S’;\iﬁ(\};ﬁ\g@éiﬁrﬁtblés &riet :c ers,
su as finely-divided iporganic po r e.g..0
polyiin e c PR AT At oGt PP aRE oy ey Sliay's “sifish B starch
derivativdst sellufisB defivatives sudh ésamétmxyveilmes?, alkdirdib(yéthmellulose,
sul p

carbpliethcaing, MetPUSHEipst 2 el apiligss: Roguripdiygthate: potyviny
pyrrdiitiowed; polyasryatidelagait seidesteredopolymees; @crylenide/acrylic acid
et B B  B0 Pfe SHELERSEEY e Loptmrs

alkal2efal S8 BobGlehBAHI&EE ahHyiftide copdlymbe; polgasrgamidel sydhim

. usual ly cont.ains as . its in conponents a binder. resjn.
alging{é; Sgfaln: CAsein, WalgERqIHEIE PR EFIATSATO NP HAtPUR-BdHied Pglyviny
alcontte i n the undercoat |ayer are: polyvinyl alcohol

starch and starch derivatives; cellul ose derivatives
such as 5 nethoxycel | u |l ose, hydroxyethylcellul ose,

The pratdative RpéMyiag alsb dbntam, a Watehydsistihg agesisuands a polyamide-

B T SN N7 AT SN S

compounds such as ammonium zirconium carbonate or chromium alum.

Furthermore, the protective layer may contain fillers, such as finely-divided inorganic
powders, e.g. of calcium carbonate (precipitated or ground), amorphous silica, zinc oxide,
titanium oxide, aluminium hydroxide, zinc hydroxide, barium sulphate, clay, talc, surface-
treated calcium or silica, or a finely-divided organic powder of, e.g., a urea-formaldehyde
resin, a styrene/methacrylic acid copolymer or polystyrene, or mixtures therof.
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copolynmers; acrylam de/acrylic acid ester/nmethacrylic

acid copolyners; alkali netal salts of styrene/ naleic
wandwadi4sde copol yners; al kali nmetal salts of PCT/EP2006/064387

i sobutyl ene/ mal ei ¢ anhydri de copol yners;

pol yacryl am de; sodi um al gi_pgte; gelatin; casein;

wat er - sol ubl e pol yners such 10 as water-sol ubl e

polyesters and carboxyl group- nodi fi ed pol yvi nyl

e Gadaretat el el EXeip B e i GeiePis Bndegsin and a filr.

pol yacryl | c acid esters; vi nyI chl oride/vinyl acetate

| yb t th t
specitiRelies dr et iag asbar fiaTeineat @Yor e/ but adi ene
poly\?_ﬁyﬂ wicbRol ?ﬁéﬁcﬁ@nd\s&rctﬁa@i\mgw&i ceIM'I?sSm%ﬁivétlv@s euerngd es of
| rs r use undey co I are.
metpryesfiySes JataIv st elioet. SERaTetn a8y, Shetnypeliose and
ethyleardvs@ascﬁndrﬁ rperya@th edlyahylgfyﬂumﬂne payedryabmm‘é/aiwnb @aid ester
copo o %)ac&gamlgglapw géng%)é{egp'@thagygng acﬁ,ﬂoe 9rrng%(sl aﬁ(all metaﬁ salts of

styrendinizi¢ie ah mm‘ﬁe @op@ymertsfr%l kali efsalts dﬁﬁo@h?@iﬁeflﬁa}e’c (aagydnde
e r I he

copofyipss ROELALTIG8 ST YOl SEaN cREF BOGIBRSANUEP Ehma(s such
as wafey- éauﬂélmtybﬁl@fyénd?ca&&b)dl §roRp nydEied wmmoély@ﬁqrs fpbl‘yvmyl

ccoBper S ABinbl S5Ab SRR Gt rBBRNE L, M aci

estelepﬂhﬁichloﬁdémhﬂraobﬁe sépongnérg etlybulpiasipberylatd; ettiytdh/vinylacetate
ents |e&1en bove 25 1I.n F,art i éul ar the invention

copofymers and s e agrylicHgavalive SaPYYBRS- wi t h a hi gh

cont ent of col our developer exhi bi ting good storage

Speq_l,ft exampﬁeys of'i:’ﬁers oreusée in 81e uné)er%gatelgygr a‘?é spersions (1-9)

finehhdipidea inoegerscipdvedey's, €. o%célﬁmhf&anmmel{ﬁr@mmtamw%m&%),g
rea .conpou are prepare t e r (4.0 .

amofgfiPys S 2ing P, WaD e RnaLaY D Atoe; SHE hydiorde, barium

sulpr{awtmnsyntiamsu&&edtrmd Galdﬁmasﬁcdiaﬁcmtmm&ays(@b U!triswé)(@ffrom

Enaqhai Eatp & SpRTGAY- Rt irdanit BOVerd kL b 61 WrEB A0 TIGIdRY e Felins,

styreﬁémamaqaﬁbtaciﬂ copd¥pmenddidadlystyreREAAERINOHIBSHEIBgmentd {e.g.

S| ZM?f %bsgﬁ)cron To dispersions 1-6, 10.0 parts

Ropagued quent|ly added to produce a 50%
aqueous d| sperS| on of conpound A. To dispersions 7 - 9

In ac@(&iﬁpﬁg% %86%59:?%; I@Fegrggfglésogtagrb% hg%%gt%a%%bf Ef%’ﬁpgﬁ of such
agentOareQivemh abovs. Parts

In particular the invention provides low viscos, aqueous dispersions with a high content of
colour developer exhibiting good storage stability.

Examples

50% aqueous dispersions (1-9) of N-p-toluenesulfonyl-N’-3-(p-toluenesulfonyloxy)phenylurea
(compound A) are prepared by mixing together 74.3 parts of a 67.3% strength water-wet filter
cake of Compound A, 15.4 parts of a 6.5% aqueous solution of dispersing agent and 0.3
parts of biocide as shown in the Table below. The mixture is then milled to a median particle



67.3% strength filter cake of
N- p-tol uenesul fonyl -N -3-(p- 74.3

wo odoaensgul f onyl oxy) phenyl yurea (Conpound A) 6PGRAEP2006/064387
aqueous sol ution of dispersant 15.4 Biocide 0.3
Subsequent addition of waterpq(.Di spersions 1-6) 10.0
Subsequent addition of 1 % aqueous sol ution of xanthan
10.0 gum (Dispersions 7 - 9) The initially produced

e Qns are ea o 4 sanpl e
size ot gL T gron o clstisSiatadm. 10-0.resd of WalEa A SHEpSuarLY added t
prodweé@ao%taqoaplﬁmuspaaau beemgp%umﬁ A motdusﬁersﬁ@«ﬁst 7 cb arssadded 10.0
a i scosity: . an a . are stor
partsil 1 gResns SLAG oL Lo T hPates & 5k Ayedur Gnpsrsign of
compaumdiA)g conposition; 7b, 8b and 9b are stored for 4
weeks at 23C before being used to prepare a
heat - sensitive coating conposition; 7c, 8c and 9c are
stored for 4 weeks at 40C before bei ngpagetl to

t-sensitive coa flnn r‘nrmnklfin']_ Aver age
67. 3ﬁ’a?t’i%in81hef"t9ﬁ' %ﬁpr't@ﬁ’%sﬂif%bw ~3(&si on @ ppsi tion °
tolueﬁ@sulfﬁﬁylﬁky()ﬁhérﬂlyhfeﬂ (oefﬂp@un&A)l nitial weeks [(at 23C)

weeks opound parts 0.9 pm Not 5 2 Pa s *

6.5%\gfAuegUS SRR @-%’%F. 15. 4 parts reabdPéd
BiocigB! XOTTOpi C neasured Acticide(r) VBS P.gaparts Water
10.0 parts WD 2007/ 014847 PCT/ EP2006/ 084387 -22 2
SUbS@Qh%"dlﬁdditiAn?ﬁWQtepﬁ?iFBefiiOOSﬂnﬁ)l\bt 3.7 Pp18.0-| Not 6.5%
i opi c
Sub r(reeasure ACtIé)Ia %%B‘%mnrmgg'?hgﬁvxm 16'(1@[0 0O parts
gum (Rispersieas A-8}. 3 parts 1.0 pm Not 13 Pap * Npt

The initially produced dispersions 7 -9 are each split into 4 samples, i.e. 7, 8 and 9 are
subsequently used immediately after preparation for measurement of initial particle size and
viscosity; 7a, 8a and 9a are stored for 4 weeks at 4°C before being used to prepare a heat-
sensitive coating composition; 7b, 8b and 9b are stored for 4 weeks at 23°C before being
used to prepare a heat-sensitive coating composition; 7¢, 8c and 9c are stored for 4 weeks at
40°C before being used to prepare a heat-sensitive coating composition.

Average particle . .
. Viscosity
size
Disper
-sion Composition
no.
After 4 Initial After 4
Initial
weeks (at 23°C) weeks
1 Compound A 74.3 parts 0.9 um | Not 52Pas* Not
6.5% PVA 3-98° sol. 15.4 parts measured. | thixotropic | measured
Acticide® MBS 0.3 parts
Water 10.0 parts




3 6. 5% Met hyl

cel l ul ose sol uti on neasured.
nmeasured 15.4 parts Acticide(r) MBS 0.3 parts

t hi xotropic

Wat er

wd.gnodopasts 4 Conpound A 74.3 parts 1.1 pm Not PGBEPa6/664387
Not 6.5% Gohseran L3266d sol uti on neasured.

* *

measur ed

15.4 parts Settl edol.ayer
0.3 parts of gumli ke deposit after

Acti ci
Wat er

de(r) MBS

10.0 parts

1 week at 4, 23 and 4OC Not redisper- sible. 5
Comnound A 74 2 nartc 1 ym-—Not 0 Py o** Not 590
2 e H<QBPRAUNAYA T3 @3S Lt i on| Ml Eot roasd 34 AR 4 [ Mot
par|tess BHOVAd203YS. 15Acptsc| de (1) MAGasurdd Plethixdtrépic | measured
gum | i kg %Eﬁé)ﬁod after Water 10.D parts 1] week at 4,
23 |4Mdcidagd 3PARY sper! sible| 6 Conpdund A 74. 3
par|twatkr 90.prpaiet 90 nPa s * Not B.5%
- t%_)_g_a&;oli_r_)_gs_],&_maasw_ed_n@a&w_etd soln 154
par|t _WP@H7_%P€FS Actic a@(H")‘ Vet 0. 3 platd ka st Not
3gumd.s% el Qélldlosﬂ dohitionV\at er 10. Pmpasdred.l| thxettogit 4. measured
23 |and 40 Not redi sper
15.4 parts
Acticide® MBS 0.3 parts
Water 10.0 parts
4 Compound A 74.3 parts 1.1 um | Not 53 mPa s ** | Not
6.5% Gohseran L3266 solution measured. measured
15.4 parts Settled layer
Acticide® MBS 0.3 parts gggggi‘t' e
Water 10.0 parts 1 week at 4,
23 and
40°C. Not
redisper-
sible.
5 Compound A 74.3 parts 1.0 um | Not 90 mPa s** | Not
6.5% Dehscofix® 930° solution measured. measured
15.4 parts Settled layer
Acticide ®MBS 0.3 parts gggggi‘t' e
Water 10.0 parts 1 week at 4,
23 and
40°C. Not
redisper-
sible.
6 Compound A 74.3 parts 1.0 um | Not 90 mPa s ** | Not
6.5% Ciba®Glascol® LS 16 measured. measured
soln 15.4 parts Settled layer
Acticide® MBS 0.3 parts ggggg‘i‘t' we
Water 10.0 parts 1 week at 4,
23 and
40°C. Not
redisper-
sible.
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WD 2007/ 014847 PCT/ EP2006/ 064387

A 74.3 parts 1.1 pm7a at 4C 520 nPa s 7a at 4C 7

We 2% @shser an L3266 sol ution :
7a, 7b, 15.4 parts 7b at 23C 7b at 23C:
Acticide(r) MBS 0.3 parts

7

.2B.2 pm 380 nPa s

xant han gum sol ution 7c at 40C 7c at 40C :

AC

1.3 pm 300 nPa s
550 nPg

c
1%
10. 0 par

uti

- 23 Conpound

1.2 pm** 410 PEBEB2006/064387

ts

Compound A 74.3 parts 1.0 pm 8a at
/I(‘ 8 6 594 F\chc

f‘\l"\

] Corgpaund Ayh3 peds s "4 bms| g a%%f@ OmPasc (g at 4°C
7at |23%%: %})rﬁeraﬁg_tazeséslorarlu MBS 0. g oar1tzipr?; 1 pm46120 410 mPa s
g o xant han gum sol ution 8c| at c at : _
7a=% d%p‘éi’ - 1.3 pm 520 nPa s cOT%e) h&ﬁ 74.3 partd /bat23°C:
7%'_- E Aviticida®MBY 6.3t gmi’g s Pa at 141 *r§%400 o 380 mPas
SCO soln : m a s
9a, ab/{ag‘a'lts Wgrsf’%*%% at 28C 9b af 193(40°C |o¢ 7cat40°C:
Act|i1.olpdrts MBS 0.3 parts 1.1 pm 3¥umiPal s 1 % 300 mPa s
xandt han gn solution 9¢c atl140C 9¢clat 40C - 100 narfb
. c‘iorﬁ?ﬁ‘@%"‘m?apérts* Br ookfli0HM N8 at 4% ng?0 mggsrp,ﬁaat4°c :
8™ * Brask i elsEofi¥® $30sdviuidhe, | 30 rpn| 51a yRVA 8-98 is g4 400 mPa's
| ow viscosity, fully hydrolysed gfade of0 poly vinyl o .
8a, 8h. goivet PRfRai [ abl e from Fl pka. b. | BRAESG03 is a 1oy8bat23°C:
8cvi qxutititE® NIBS Digpdrts hydrolysed gfadel @h poly vinyl [400 mPas
al dohol manufactured by Kuraray [Co. Ltd. [c. o .
Act|i b g@than ap8 selitian i ¢r o bi oci dp86aAfCon 8c at40°C:
I sqtip.@gatpnes nmanufactured by Thpr ¢ 10 d. 520 mPa s
Golseran 13266 is a sulfonated-poly vinyl | cohol
mar|ffoeRnE B3 RABBon Gohsdi0 kN DEMaLATG x|(765 BB S 4 9pat4°C
9nagie.5mIcIbsSILESMDILS BLddih | POl yre[ . wit imf ofmal dehyde,400 mPa s
ammoni um salt manufacturedl by Huntsman Jper fornmance o
93,9—"%cd1l§d8a’fs. Ci ba(r)d ascol (r)LS 1p ?@t@ Calr boxy! at eq 9b at 23°C :
9cACT|YAdtiside@MIBY 08 pdrenuf act Lired by| Ciibrympeci al ty 390 mPa s
Chem cals Inc.
1% xanthan gum solution 9c at 40°C 9c at 40°C :
10.0 parts 1.1 um 395 mPa s

* Brookfield No.4 spindle, 30 rpm
**Brookfield No.2 spindle, 30 rpm

a. PVA 3-98 is a low viscosity, fully hydrolysed grade of poly vinyl alcohol available from

Fluka.

b. POVAL 203 is a low viscosity, partially hydrolysed grade of poly vinyl alcohol

manufactured by Kuraray Co. Ltd.

c. Acticide® MBS is a micro biocide based on isothiazolones manufactured by Thor GmbH.

d. Gohseran L3266 is a sulfonated-poly vinyl alcohol manufactured by Nippon Gohsei

e. Dehscofix® 930 is a naphthalene sulfonic acid, polymer with formaldehyde, ammonium

salt manufactured by Huntsman Performance Products

f. Ciba®Glascol®LS 16 is a carboxylated acrylic copolymer manufactured by Ciba Specialty

Chemicals Inc.
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no. 1 to 4 show that no stable dispersions with 50% of
wa@odocor4sadevel oper | can be obtained with acceptBBP®06/064387

viscosities or flow properties: in dispersions 1 and 2

the dispersions are thixotrsapic and their viscosities

are very high, i.e. the product does not pour or flow

easily, which is a serious drawback. In dispersion 3

osobnti PR Ho e Y R S SRl porcon o

obtaivie 8 OGtA Iat:&ep'téblaohb@m orlfigiv drépéi‘l!’w\m dispessiyns pand 2 the dispersions

are (Rt diion BBt ity Fo 301N 1S; te PihdisE iR el paliipr gow
easﬂﬁ wﬁ'dilels%brbus)ﬂraﬁ)fbaak tlhg&bensidngs g &idicosityi is PetyHighn and the product
robl ens

does[ﬂoé Béyrsqr(glﬂwAlnlcP ?F@é?lg ﬁ ap@rcpr%qt?g] éﬂspgg @/ is achlevedf but it shows a very
poor 3tdtaddsthbility| Jiesdre, 6.emeivhiidcosityabutnobstbtddedstatile, 8 obskpdéd in

. PVA 203 lution, 18.00 %.Sur 1049 ip, i sopropy

disperpiogRaRnd b Lo B @ wiskenngeedt soatsipns A g FSoGR these
problethsan acetyl eni ¢ di ol manufactured by Air Products &

Chemi cals Inc. 15 The m xture of the above conponents

Is pulverised in a bead mlIl to a nean particle size
Prep@fatiod ofDigpersidnerraabloanFerined spersion B-1 ( Col our

Devel oper) parts Conpound B

[ N-p-tol uenesul fonyl-N -3-(p- 18.00

t ol uenesul T onyl oxy) phenyl yur ehphdsy powder 10% PVA 203
j Q j ene sul fonate,

3-di(pgpiyhaminp-Grethy-{ @niligpiiPehy 0 Ebilut i on water 40.90

10% PYAIPB $BIlonr € Of the above cORpopents is pul verised

inabead M|l to a nmean particle gize of 1.0 pm WO
20% Syefyne) 194%in isspronsbaigokyl selutiery | 0.2%.
Water 8.73

g. Surfynol®104 is an acetylenic diol manufactured by Air Products & Chemicals Inc.

The mixture of the above components is pulverised in a bead mill to a mean particle size of

1.0 pm.

Preparation of Dispersion B-1 (Colour Developer)

parts

Compound B [N-p-toluenesulfonyl-N’-3-(p- 18.00
toluenesulfonyloxy)phenylyurea ]dry powder

10% PVA 203 solution 12.00

45% sodium naphthalene sulfonate, polymer 1.10
with formaldehyde solution

water 40.90

The mixture of the above components is pulverised in a bead mill to a mean particle size of

1.0 pm.
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Preparation of Dispersion C1 (Sensitiser) Parts
Benzyl - 2- Napht hyl Ether 15.00 10% PVA 203 sol ution
WG 2@0/014%% sodi um napht hal ene sul fonate, pol yneeT/8PB06/064387

wi th formal dehyde sol ution water 39.40 The m xture of
t he above conponents is pul.vgrised in a bead mll to a
nmean particle size of 1.0 pm 5 Preparation of
Di spersion D1 (Pignent) parts Socal P3 h

P r?_ci bate gﬁigm car honate 40.00 40% sodi um

fepga' ISREEIo0d((PB¥H0  water 119.60 h. Socal (r)
P3 is a precipitated cal cium carbonate nanufactured by

-Eh%bove corrponents i's
RES

pulverisedinabead mll to @ particle size of

Benzy-P-NaiphtnyKeer € 1. 36 parts of 16spersion A-1, 36
parts of Dispersion 7a_ 60 pafts off D spersion C 1,

O%ﬁ/ﬂw?%'tloﬁ of Di sperS| on D-1,589 |4 parts of a 17%

45%%b&|9m5r§a°pﬂfh%ié$mecﬁuﬁ&%t§ ke d0Tg.@0 115, Chukyo
Eur ope 45 parts of 0°o PVA 203 sqgl ution and 2.2

with fosmalge de@"b&'@f‘) Ti nopal (r) ABP{Z Lilquid are nixed

wateF OJetier Wi tiT Stirring. The cpgpyupd corrpositi on thus

obtained is applied with a dry coatlweight of 6 g/n2 to
The mixire of thecaboup epmppnenteisapubgriopd in athead rail te 3 measipadigle size of
1.0 1912y Engel hard Corporation) weighing 50 g/n2. After
T drying, the resulting heat sensitive paper is
cal endered to 430 Bekk seconds snoothness. WO
P 64387 -26 Exanple 2: A
Prepé%g'@ {‘ ﬁééﬁﬁéﬁsl@gﬁéggﬂ‘% red as in Exanple 1 with the
exception that 36 parts of Dispersion 7a are replaced

——wth—36—parts—of—brsperston—7i le 3. A coating

m xture i s prepared as in Exarp[fa 1lwith the exceptlon

Socd Rat pi@6ipjtatet saloium Earﬂnnmer si op 4D0Cane replaced with 36

nﬂrfr\ af N conor i

LD U

40% 'sodium polyacrylate 'Solution S 0.40

water 119.60

h.  Socal® P3 is a precipitated calcium carbonate manufactured by Solvay S.A.

The mixture of the above components is pulverised in a bead mill to a mean particle size of

1.0 pm.

Example 1: 36 parts of Dispersion A-1, 36 parts of Dispersion 7a, 60 parts of Dispersion C-1,
160 parts of Dispersion D-1, 29.4 parts of a 17% zinc stearate dispersion (Hidorin F115,
Chukyo Europe), 45 parts of 20% PVA 203 solution and 2.2 parts of Ciba®Tinopal®ABP-Z
Liquid are mixed together with stirring.

The coating composition thus obtained is applied with a dry coatweight of 6 g/m? to a base
paper (pre-coated with Ansilex®calcined clay, Engelhard Corporation) weighing 50 g/m?>.
After drying, the resulting heat sensitive paper is calendered to 430 Bekk seconds
smoothness.
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Exanple 4: A coating mxture is prepared as in Exanple

1 with the exception that 36 parts of D spersion 7a
wae@7neghaced with 36 parts of Dispersion 8a. BROI/EP2006/064387

Exanple 5: A coating mxture is prepared as in Exanple

1 wth the exception that 3Ggnarts of Dispersion 7a

are replaced with 36 parts of Dispersion 8b. Exanple

6: A coating mxture is prepared as in Exanple 1 with

Exarp 8 25 A EERla ik - roRirad cayLerahIa ] Wb (G SXaspng hat 96 parts of

Dispérsipdtal 4ig répladediviith 36 pariufiDishension Pb.Exanple 1 with the
exception that 36 parts of Dispersion 7a are replaced
with 36 parts of Dispersion 9a. Exanple 8: A coating

Exari_i@'hlesBUAg;oiaﬁngahanmé &cbraparet aEX:ﬁEX&rsplé 1Withthé lb&c@éieﬁ ma'rt] @6 parts of
. that art rsion aare repi ace W t
Dispayg oA 58 7P 3G, Ui SRUFPBLPT CISERRIPGTS: A coat | ng

m'xture i's prepared as |n Exanple 1 vvith the exception

Exar_'%t ;Qg_at{é' t%;rgtsr%g(ﬁg? bsnorg are %ﬁpaég il gﬁgq:egtlowha?% parts of
Disp@n@ﬁ*ﬂ?lagarmré{ilatféd with wma@.gﬁarsmh 8ample 1 with the
exception that 36 parts of Dispersion 7a are repl aced
with 72 parts of freshly prepared Dispersion B-1.
xa@ lsUAtcoatihgdhixtdeais ;ﬁgp@rea lagén Bﬁ?ﬁ;ﬁl Idi1rgthi\ae gr«t@itusn Eﬂaﬂ? 36 parts of
ensitive reco terials_prepared according
DispRSRIT2 A1REARGe I 36 A A itersiat 880 Hasor f bed bel ow
and the results of the evaluations are summari sed in
Table 1. |l mage tical n3|t Usi ng a,Ther nal
Examg Go COBtTGTAIT G TPRRIoD g i EXATTRIR 11l 6 CBGhation Diat 36 parts of
Dispé&reloni 7al aré replasearvitn@s partsadfiDidpersiop8é.nt ed at an appl i ed
energy of 0.50 mJ/dot and the density of the recorded
i mge thus obtained is neasured with a Macbeth 1200
Exanfisié i7€A cdatirgy ixtteé & prepyed @ Tl Biatisle 1RGN the2REuption 428 36 parts of

. -27- O] R t t t he heat iti
DispE510, 7315 R FEPATe i PR EOR A i (1 GOt L ansoed
oil and then stored for 24 hours in an oven
i nt d at.40C, Th t th
Exarligle & B 05ig ifineis A Boaral o i EXAg dott e hRCarE fa 58 parts of
Dispérsibalfacard répiadual with 36 partl ofiDISResiéh Ob.r esi st ance
intensity 1 1.32 1.30

Example 9: A coating mixture is prepared as in Example 1 with the exception that 36 parts of
Dispersion 7a are replaced with 36 parts of Dispersion 9c.

Comparative Example: A coating mixture is prepared as in Example 1 with the exception that

36 parts of Dispersion 7a are replaced with 72 parts of freshly prepared Dispersion B-1.

Evaluation of Heat Sensitive Recording Materials

The heat sensitive recording materials prepared according to the invention are evaluated as
described below and the results of the evaluations are summarised in Table 1.

Image Optical Density

Using a Thermal Tester (Model 200 manufactured by Atlantek Inc.), each heat sensitive
recording material is printed at an applied energy of 0.50 mJ/dot and the density of the
recorded image thus obtained is measured with a Macbeth 1200 Series densitometer.
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2 1.32 1.31 31.331.31 41.331.30 51.321.31 6

1.331.31 7 1.301.32 8 1.30 1.31 9 1.31 1.32 Conp.
wezampls41. 30 1. 30 The results show that each PET/EP®06/064387

above aqueous di spersions of

N- p-t ol uenesul fonyl - N - 3- (p-2710

t ol uenesul f onyl oxy) phenyl yurea (conpound A) performin

a simlar way to the dry powder

equi val ent product

O'IIWh'eE i ncorporated into a heat sensitive recording
' | . The heat sensitive recording materials thus

Afteripriatity; etk et Isdnsiiveoriscordmgatatorfial id gravaetpriadd viensittoliseed oil and

then Slavetfod o fogyein an gv

stabilit

S SARAHRICRE SO ape recorded

portio? 8-théA MmieASurdd whh aavisdett densité@srer.i Sing a col our

devel oper of the general formulal 0 11 R S NX-H
A-B-R2 0 5 wherein R, is phenyl or naphthyl, which
Tabl€an be unsubstituted or substituted by Cl-C8al kyl,
Cl- C8- al koxy or hal ogen; or C, -C20al kyl, which can be
unsubstituted or substituted by C -C8-al koxy or
Exaf@é 0gen,  Xidiflal aingdedUp Of[ 11wl fesistata - ( =NH) -,
-C(=9S)- or|-C(=Q)-, 10 Alis unsubstituted or
substituted’ | ene, ngphthylene or C -C, 2al kyl ene,
or 1S an unR@gstituted gr subsfaguied heterocyclic
group B s a linkij nggrdup of formila 10-SO2-,
-S02-0, - N&3Bop-, -S02-NH, -9, -p-CO NH,
-NRRCO, - N8O O, -S-CO- NH, 1.5 CS- NHy, - CO- NH SO2-,
-0-CONHSOP- _ -NH=CH  |-CONHCO -5 -CO, -0-,
- S0%- NH ol 1330 cO- O and - O PA-3®R2) 2, | and
5 1.32 1.31
6 1.33 1.31
7 1.30 1.32
8 1.30 1.31
9 1.31 1.32
Comp. Example | 1.30 1.30

The results show that each of the above aqueous dispersions of N-p-toluenesulfonyl-N’-3-(p-

toluenesulfonyloxy)phenylyurea (compound A) perform in a similar way to the dry powder

equivalent product when incorporated into a heat sensitive recording material. The heat

sensitive recording materials thus produced yield black images of high optical density with

high stability to chemical influences such as cottonseed oil.
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15 R2 is aryl, which can be unsubstituted or

substituted by Cl-CBal kyl, hal ogen-substituted C, -
w@Batkydss7 C, - C8al koxy- substituted C, -C8al kyl, PCT/EP2006/064387

C, - C8al koxy, hal ogen-substituted C,-C8al koxy or

hal ogen; or benzyl, which cag.be substituted by

Cl- C8al kyl, hal ogen-substituted Cl-C8al kyl,

Cl- C8al koxy- substituted C, -C8al kyl, C,-C8al koxy,

. hal ogen-substituted C, - C8al koxy or hal ogen; 20 or
Claigs _ ~>0al kyl, which can be unsubstituted or substituted
by C, - C8al koxy, hal ogen, phenyl or naphthyl, and a)

0,1 to 5. dr arts per 100 dr rts of | our
1. ASamBpsion CTianah oI eelale i (05 srnepliemiea | and by
0.01 to 2.0 dry par}s per 100 parts of col our
devel oper | per wei ght of a thickening agent. 25 2.
The conposition _gglgﬂNﬂl{§}_ jﬂ{g}z E%ﬁrein a col our
devel oper | is os@n, [ , B znyl, which
i s substituted by Gy Cdal kyl, is a group of the
formula -C(=0) -, A I's phenylene, which is
herunsubstituted or substituted by Cl-C4al kyl or hal ogen,
WNerB B is a Iinking group of fornula -O SC2- or -0-, and
R, is\Beyl @r h8ghtBy /wREA taiPBE QhsudsHiRiied or-siBstited by [thayglkyl, C-Cs-

napht hyl or benzyl, which is unsubstituted or
alko’%’d%é‘?%ﬁ?’e%f by C, -C4al kyl or hal ogen. 3. The

C,-Caalkplo which @an de amsabstigutédorcd ubistitatet] ByaC2Cs-atkexyeoriatdgen,
. thickeni.ng agent ~j_ el gcted fromthe group
Xis & giep 3 IecfofiiE -G STt PBI i nac o
A is uvesubstitatet wb bebstitutdb plyd ryteme, naghthyenerar GyrC calkydéneyer is an
ed on acrylamde. acrylic acid, ethyl acrylate or
unsuﬁg‘fstﬂtggrOW??%St'ﬁg?éc}}.’gtemcy%ﬁ@r%%posi tion of claims 1 to
B is 3linkiigegreup ofiforranlaa0el @ 4- 015@),-@-0 SR, -BOBNbE| -$eS0s,
dded. . 10- R. Sid ceording ta~claids 1A

-o-cBER N0 AHEORE S LB S OGP By -0 Eodmsor
-NH=GHelCPAH-COh)-SanCan; -@rj SQhHNp@OG-a+Q-CO-0- and 8ORPOH{OR;),, and

from0Q. 1 to 5 dr arts pe Q  par of d col our...
Ry s o opapa e b yabubsRladorBgbeptita B £ iy Caledeh Sibtied o
Cgalkyl, TL-Calkdxypsubsyityted CsCprikyl, DOCatkoksg, hafogeénysubstitated C;-Csalkoxy or
h devel oper |, d) optionally a biocide, and

alogen; or

benzyl, which can be substituted by C,-Csalkyl, halogen-substituted C;-Csalkyl, C,-Csalkoxy-
substituted C,-Csgalkyl, C;-Cgalkoxy, halogen-substituted C,-Csalkoxy or halogen;
or C;-Cyalkyl, which can be unsubstituted or substituted by C4-Csalkoxy, halogen, phenyl or
naphthyl, and
a) 0.1 to 5 dry parts per 100 dry parts of colour developer | by weight of an anionic dispersant
and

b) 0.01 to 2.0 dry parts per 100 parts of colour developer | per weight of a thickening agent.

2.  The composition according to claim 1, wherein a colour developer | is chosen, in which
R, is phenyl, which is substituted by C;-C,alkyl,

X is a group of the formula -C(=0)-,

A is phenylene, which is unsubstituted or substituted by C4-C,alkyl or halogen,

B is a linking group of formula -O-SO,- or -O-, and



10

15

20

25

30

e) water, which adds up to 100% 20 6. A
heat - sensitive recording material conprising a) a
W@ odosr48or m ng conpound, and b) a conposi ti ONPCT/EP2006/064387
according to clains 1 to 5. 7. A process for the
manuf acturing of a conpositig according to clains 1
to 5, 25 characterized in a) mxing a col our
devel oper |, an anionic dispersant and water,

R, is GBb A RPN Dt sty wBich & unspbstilehor 3ot e d g Cr-Caalkyl or

haloget.ticle size in the range of from0.2 to 2.0 pm and
c) blending the treated m xture of step b) with a
t hi ckening agent. 30 8. Use of thickening agents for

3. tTwe compdsitioh larceorﬂfng&b erage1 8 2bhitersinltitathiotening agert is selected
osi tion as

from grpggg oy Hﬁg@@pg e é%%tg?e redj gl:lfg, %ﬁ%pmgﬂgllﬂaie w%?gr-esrol u%?engarrbg)l(y?a%s,

polymers or copolymers based on acrylamide, acrylic acid, ethyl acrylate or methacrylic acid.

4.  The composition of claims 1 to 3, wherein as an additional component a biocide is
added.

5. A composition according to claims 1 to 4 comprising

a) at least 50% by weight of colour developer |

b) an anionic dispersant, in an amount from 0.1 to 5 dry parts per 100 parts of dry colour

developer |,

c¢) a thickening agent, an amount from 0.01 to 2.0 dry parts per 100 parts of dry colour
developer |,

d) optionally a biocide, and

e) water, which adds up to 100%.

6. A heat-sensitive recording material comprising
a) a colour forming compound, and

b) acomposition according to claims 1 to 5.

7. A process for the manufacturing of a composition according to claims 1 to 5,
characterized in

a) mixing a colour developer |, an anionic dispersant and water, optionally with a biocide,

b) treating the such obtained mixture in order to obtain an average particle size in the range
of from 0.2 to 2.0 ym, and

c¢) blending the treated mixture of step b) with a thickening agent.

8.  Use of thickening agents for the manufacture of storage-stable colour developer
composition as defined in claim 1.

9.  Paper comprising the composition according to claim 1.



