WO 03/ 101943 PCT/ EPO3/ 05560 -1- Heat Sensitive Recording Material The
present invention relates to new crystal forns of

N- ( p-t ol wwoasubphodnyl ) - N - (3-p- tol uenesul phonyl - oxy- phenylCrerezgssaet hods
for their manufacture, their use and _to heat sen- sitive recording

mat erial's, conprising such new crystal forms. WO 00/ 34567 describes novel
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manuf ac- tured as described in WO 00/ 34567 the conpound gi ves an X-ray
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whi t enes ore an er agei ng er conditions
of dry heebpes@retspediimmnvakeolor develaperstrongeraicantnosn P%forfﬂéﬁbe t he present

invention is directed to N (p-tol uenesul ghopyl)-N -(3-p-tol uenesul phonyl -
oxy- phenyl )urea having an X-ray povvderopvi ng Bragg angl es (20/ CukK)
of 10.3, 11.1, 13.0, 13. 1506,0 17—¥, 48.%718.4, 19.6, 20.0, 20.8, 21.3,
23.1, 25.0, 25.5, 26. 4,@%&7& .1, 32.8; (mai h peak underlined),
and N-(p-tol uenesul phonyl 83t pt | uenesul phonyl - oxy- phenyl ) urea havi ng

an X-ray powder pattern having Bragg angles (20/CuKa) of 6.4, 8.1, 10.1,
11.1, 12wbichN-T-tokengsulphenyl)-N'1(8-patolugresaiphorgl-axy-phgnyd)urepo Wien pangfac- 20. 8,

21.3, 21 - 28. 6,
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21.2,21.6, 23.4, 24.4, 24.8, 25.2, 28.1, 28.8 (see FIG. 3).

Although the use of this compound in heat sensitive recording materials produces images
with increased stability and at the same time improves the background whiteness of paper
before and after ageing, still a need exists to improve even further the background whiteness
of thermal paper both before and after ageing under conditions of dry heat and the combina-
tion of heat and moisture.

Hence, the present invention is directed to N-(p-toluenesulphonyl)-N’-(3-p-toluenesulphonyl-
oxy-phenyl)urea having an X-ray powder pattern having Bragg angles (26/CuK,,) of 10.3,
11.1, 13.0, 13.3, 15.6, 17.1, 18.1, 18.4, 19.6, 20.0, 20.8, 21.3, 23.1, 25.0, 25.5, 26.4, 26.8,
27.5, 29.1, 32.8; (main peak underlined), and N-(p-toluenesulphonyl)-N'-(3-p-
toluenesulphonyl-oxy-phenyl)urea having an X-ray powder pattern having Bragg angles
(26/CuK,) of 6.4, 8.1, 10.1, 11.1, 12.0, 12.7, 13.7, 15.7, 16.2, 16.5, 18.0, 19.2, 19.9, 20.5,
20.8, 21.3, 21.8, 22.4, 22.6, 23.1, 24.1, 25.1, 25.6, 26.5, 26.8, 27.7, 28.6, 28.8, 32.1 (main
peak underlined).

Further, the invention is directed to a method for manufacturing the above novel compounds.
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form, dichloromethane, carbon tetrachloride, chlorobenzene, dichlorobenzene, dioxan or
mixtures thereof.

In a preferred embodiment, toluene is chosen as solvent for the manufacture of N-(p-
toluenesulphonyl)-N'-(3-p-toluenesulphonyl-oxy-phenyl)urea having an X-ray powder pattern
having Bragg angles (26/CuK,) of 10.3, 11.1, 13.0, 13.3, 15.6, 17.1, 18.1, 18.4, 19.6, 20.0,
20.8, 21.3, 23.1, 25.0, 25.5, 26.4, 26.8, 27.5, 29.1, 32.8, and ethyl acetate is chosen for the
manufacture of N-(p-toluenesulphonyl)-N'-(3-p-toluenesulphonyl-oxy-phenyl)urea having an
X-ray powder pattern having Bragg angles (26/CukK,,) of 6.4, 8.1, 10.1, 11.1, 12.0, 12.7, 13.7,
15.7, 16.2, 16.5, 18.0, 19.2, 19.9, 20.5, 20.8, 21.3, 21.8, 22.4, 22.6, 23.1, 24.1, 25.1, 25.6,
26.5, 26.8, 27.7, 28.6, 28.8, 32.1.



26.5, 26.8, 27.7, 28.6, 28.8, 32.1. WO 03/101943 PCT/ EP03/ 05560 -3 Anot her
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N- (p-tol uenesul phonyl) - N - (3-p-tol uengsul phonyl - oxy- phenyl)urea having an
X-ray powder pattern having Bragg angles (29/CuKq) of 10.3, 11.1, 13.0,
13.3, 15.6, 17.1, 18.1, 18.4, 19.6, 20.0, 20.8, 21.3, 23.1, 25.0, 25.5,
26.4, 26.8, 27.5, 29.1, 32.8, and
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heat sensrtive récording tefi al cdonprising the inventive conpounds or
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Caalkyl, -NR?R?, wherein R? and R® independently from each other stand for hydrogen or C;-

Csalkyl, or C,-Cgacyl amino.

A further embodiment of this invention relates to a heat sensitive recording material,
comprising the inventive compounds or inventive mixtures.

A preferred embodiment of this invention relates to the above heat sensitive material further
comprising at least one colour forming compound.

The colour forming compounds are, for example, triphenylmethanes, lactones, benzoxazi-
nes, spiropyrans or preferably fluorans.

Preferred colour formers include but are not limited to: 3-diethylamino-6-methyifluoran, 3-
dimethylamino-6-methyl-7-anilinofluoran, 3-diethylamino-6-methyl-7-anilinofluoran, 3-
diethylamino-6-methyl-7-(2,4-dimethylanilino) fluoran, 3-diethylamino-6-methyl-7-
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3, 3-bi s(1-pct net h ndo
> Dhanyl SAORAIES FTBRHHE SRRy e 2lsp B HERHagaar oty tg! Fefteptovs et y1 am
i no- 3, 1l-fgecongeardsne and
2- phenyl - 4- (4-di et hyl am nophenyl ) - 4- (4- net hoxyphenyl ) - 8- net hyl - 7-
d| rret hyl am no- 3, 1- benzoxazi ne,
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chloro-7-anilinofluoran, 3-dibutylamino-7-(2-chloroanilino)fluoran, 3-N-ethyl-p-toluidino-6-
methyl-7-anilinofluoran, 3-(N-ethyl-N-tetrahydrofurfurylamino)-6-methyl-7-anilinofluoran, 3-
(N-ethyl-N-isobutylamino)-6-methyl-7-anilinofluoran, 3-N-ethyl-N-ethoxypropylamino-6-
methyl-7-anilinofluoran, 2,4-dimethyl-6-[(4-dimethylamino)anilino]fluoran, 3-(4-diethylamino-



Al'l of the above col our form ng conpounds can be used singly or as a

m xture with other colour form ng conpounds; or they nay al so be used

t oget her wibtoh/161983 her bl ack col our form ing conpounds. HPghIBPOpe&hEr red
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fluoran, 3- dibutylam no-6-nethyl-7-anilinofl uoran,
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3-(N-et hyl - N-i soanyl am no) - 6- net hyl - 7-ani | i nof | uoran, 3-di et hyl am no- 6-

chl oro-7-anilinof| uoran, 3-dibutylam no-7-(2-chloroanilino)fluoran,

3- N et hy|lL|§)al§@pQﬁsmlq1f@_L@e sgl@tqqylponﬁ_cgmpmnpgﬂq @At g colour forming compounds.
3-(N-ethyl -N-tetrahydrofurfuryl am no)-6-nmethyl-7-anilinofluoran, 3-

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

3- N et hy AREMOPRBSE/BF pgie-RRasesr guesirbesthsolid selufionipagiestrsy aerystal lattice which

S 571-1 gilgztiéi%lé_rnti/@all[;gtﬁ;ﬂg% g@&tﬂyétgﬁ dT@h&bf ifsicompbhents. Bhe campdhetii is bpbdusting VO

2 et hoxy IGRYAST it SR3E 51153 ofhe RYPS SamAPRsntyeh acts, a8 st Jhe X-ay

3, 3- bi s( pifftactien hattemmbisnch pmempphasé sdidreetutign ia sulstepitiallydtentdieal frttiataf obeir es

ther eof . o fholcSmBbridhd BARLMLNER. Wifin SHAiflIAE HHLARLGAIRIS o1 Ad cBhpd.cast two
col our formng conmpounds. = A nonophase (or single-phase or guest-host)

sol i d solngeth grpdgessalmesiddenticalrgssltsal | attice which is identical with the
crystal lattice of one of its conponents. One conponent is enbedded as the

‘guest' in the crystal ttice of the ofher c o] t, which acts as the
Post: e Kerdiyrt: b aehiichs B v e aR AU iR B BEhTA col L d sl ut i on
i s subst #tKitaigbsodsidearidi Ac\Whitacket foedolid Solativas and mixee crystais@neoften, conteddiced t he
"host'. Wt hj ent al Al ~od L i r [ . CONPO- nents
produce a éf?e'?’déh?ly@gl blﬁgerélgtm(g.s E"Iﬁtﬁ&f(“‘ hngePl ?gér)pg%rdre@?g?%%i %glltolqni tions by the
various #iansataramane hVéiley, NewYarg 9% 7)Hof f, A. I . Ki t ai gor odsky and
A. Wi t acker for solid solutions and m xed crystals are often contradic-
tory, (cf, e.g. 'Analytical Chemstry of Synthetic es', Chapter 10/ page
269, Edi t'BF te”%. W@?ﬂ@?é@ %‘?C@ﬁf"”*ﬁf\/t?’l '@9%9%@9\/5%@?',”“‘1’9?'%!xeq'ﬁ'é‘s@'e?ﬁ\demnophase
sol i d solfinéd KereinOtherefand, tshplild be taken frohn sl followiny defifiitiohisx®hbicichiadtbaén , as de-
fined herei ref or S | d. be. t n fromthe follow ng definitions,
whi ch ha\?gapg%deﬁ?t}ﬁ%gg&ng@wp{rg\%ﬁ ﬁgatecﬁtk Pg"ﬁ%dqerﬁ;rs BQPeSdSts?fngt e of know edge of such
syst erms: AAmenppbasedoesiiale-pBasegir gugsirhes) splid geletion-pherssjessotrydal datticatvihinh
pOSsessesg igericiShiflthe &ydthidSid¥roRe 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

of the components, called the ‘host’. Within certain limits, different proportions of the compo-

nents produce almost identical results.

A multiphase solid solution possesses no precise, uniform crystal lattice. It differs from a
physical mixture of its components in that the crystal lattice of at least one of its components
is partially or competely altered. In comparison to a physical mixture of the components,
which gives an X-ray diffraction diagram that is additive of the diagrams seen for the individ-
ual components. The signals in the X-ray diffraction diagram of a multiphase solid solution
are broadened, shifted or altered in intensity. In general, different proportions of the compo-
nents produce different results.
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doubt it may al so be pointed out that, inter alia, there may al so be

anor phous structures and m xed aggregates consisting of different particles
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different_co n S .0 pU rvs; tal nodificatian. h _anor phous
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sol ut i onghase givemebover yst al s, and possess different fundanental properties.
As herei nbefore detail ed, the nonophase solid solutions conprise a
plurality of colour com pounds. Suitable colour formng materials which
may be i RflPadiedaninteraskargdng gllawing menopgasgrselid salgioas:gi ven above. OF
par ti cul atdibubfighias6-raétyl7milih6fiuofiniaRg 3rRBUGRINGIEE 7 Ibeh ) IFRhdiubraRS |
g: g: Eﬂ: g;:32#%@@ﬁgﬁ%ﬁ%b@%éﬁ%h%@%%&l{aﬁﬁ I;fBE%iri.l)u‘?yrllaqnino-7-ani|inoﬂuoran; 3-dibutylamino-
3- di but yléameéthy-76anifisofuoran/argrd-diethgémino sanilinefllioran; 3-diethylamino-6-methyl-7-
3-di but yl_a#m BReknany kidi 1A, G M. a0~ B -AN |- Z=and | Lnof | uor an
and 3 Gl Borenanl's el aniindilhye AR ST o iRhold
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3- di but ylzaqseam@-NEthiminé-cunkinyicoddiieiaian; 3-dibutylamino-6-methyl-7-
anilinofluoran and 3-N-2-pentyl-N-ethylamino-6-methyl-7-anilinofluoran; 3-dibutylamino-6-
methyl-7-anilinofluoran and 3-N-isopropyl-N-ethylamino-6-methyl-7-anilinofluoran; 3-

dibutylamino-6-methyl-7-anilinofluoran and 3-N-Cyclohexylmethyl-N-ethylamino-6-methyl-7-
anilinofluoran; 3-dibutylamino-6-methyl-7-anilinofluoran and 3-dipropylamino-6-methyl-7-
anilinofluoran; 3-dibutylamino-6-methyl-7-anilinofluoran and 3-N-2-butyl-N-ethylamino-6-
methyl-7-anilinofluoran; 3-dibutylamino-6-methyl-7-anilinofluoran and 3-N-cyclohexyl-N-
methylamino-6-methyl-7-anilinofiuoran; 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; 3-dibutylamino-6-
methyl-7-anilinofluoran and 3-dibutylamino-7-(2-chloroanilino)fluoran; 3-dibutylamino-6-
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anilinofluoran (80%), 4,4'-[1-methylethylidene)bis(4,1-phenyleneoxy-4,2-quinazolinediyl)}-
bis[N,N-diethylbenzenamine] (20%).



et hyl am no- 6- net hyl - 7-ani | i nof | uoran (10% ;

3-di et hyl am no- 6-net hyl - 7-ani | i nof l uoran (80%,

3- N- i soamybD-0BHehy | am no- 6- net hyl - 7-ani | i nof | uoran (20% ; PCT/EP03/05560
3-di et hyl am no- 6-net hyl - 7- anilinofluoran (20%,

3- N-i soanyl - N- et hyl am no- 6- net hyl - 7- arfOl-i nof | uoran (80%; 3-

di et hyl am no- 6- net hyl - 7-ani | i nof | uoran (109,

3-N-i soanyl - N- et hyl am no- 6- net hyl - 7- ani | i nof | uoran (909% ;

3-di et hy'ﬁmrﬂéh hégétsbl(d sJutiaﬂs banwdseasmglybw/@mlxﬁwé\wm athgr cofgur forming

met hyl am no t |
3-di et hyl %’??R‘?HR% sr‘\’éff ﬂ?,‘rlpge hnq% g? I%g?n%%ﬁ%rga% benzoxazines and spiropyrans;
3-N-pr ODYér-théyrfﬂéMéwbe wsed Gogethehyith fartaeriblack geplq:qg(fpf@mg(cggwunds Examples

3- di et hyl| qﬁ%(ﬁﬁﬁg% oY fofmifi 84 +]duﬁ8 bR héréRBerore.

3-N propy? am no- /7-ant l'rnofluoran (80%; 3-
di et hyl am no- 6- net hyl - 7- ani I | nofI uoran (109,

3- N- pr opy{d¥mBRd Xé@éﬂl@@dl@hﬁ?&ﬂyﬁe ﬂrepa’tétl byi aWaribty ©F MmBtho88 Wrie such method
3-di ethyl am no- 62 ette I Lot smé] n'{lxjfur ofthg’dgsllree%%mggﬂeﬂ% |§d|s-
met hyl - 7-ig3he rspwtylhﬁﬁ"%f'\em e’(e@o% y

3-di et hyl §dﬂé&0wﬁ1 cb”F&hthUdnthEamgl, ini ansuiitabl@ saivent @ Qolyent Jixture. Suitable solvents in-

di et hyl | ]
3I S, bﬁt 3 | gp;%la.ltérer@ l;w? dgtg toélt?enr!.1 %e%?%&gyééﬁgrgﬂﬂ%rg&&ene chlorobenzene, 1,2
3, 3- bi s( 1dImbmbmﬁﬂmﬂyaholndbanqkJS}ol-grpmrhhmbut@nql rosipritrie, gimethyforpaTide 6-

met hyl - 7- 5&Eo! @mh each other and with water. The monophase solid solution
25 b o( 10l e i

A 200

di but yl aertberGSﬁ@i@%!w crvst@!hﬁaﬂ?%@m Ul?rs&h’e'@tg’@%ﬁ‘gen /i(['“'tﬁ? d higrcan be brought

2- phenyl - Mbﬂb&ﬁlﬁb’ lS@ﬁhlﬁﬂ Rfagifivh ofa further solvent to promote crystallisation or concen-

g éﬁegf hﬁx%/o%hb(;ns}landar means guc:-h?a-s%lsrtlﬁattigx ls‘f‘eré1 na?s‘tiﬁatiloﬁ Qﬁ@G%%' cfk%llé'ﬁ'aﬂ

di et hyl arrwmp hissnbriopHasiedsolia sdiation jeHiselgted byBcamerritrationt mayee AYMARIBDPAISA0 1- benzox

gz 'pﬂgg ;P? . 91% c}ﬂé Pr%&%ﬂc@@f QQmQIT SROURY bf bas@ o IntpRivk teidtial 488 of tHl iddidtes Of

phenyl ) - 4p¢ﬂuﬂethoxyphenyl) 6- met hyl - 7- di met hyl am no- 3, | - benzoxazi ne and
2- phenyl - 4- (4-

ez el 200 aNaV R PRHSBET  SSET U S STy it bener

-[1- Wﬁfah}hbeﬁdneﬁalsd'emt)ebhr&(& chn pb @sad te peduce mixtures of two or more fluorans or

gxé ﬁutz yﬂﬁh{ﬂa@% %g?ﬁ%llr}'% l?\lllgt[fllljlg Lgﬁéh?ﬁ? é%@g&@drb?]ré&%g a single starting
(L |- ettty 'abWWWp@Bﬂeﬂ)%‘sﬂﬂef@%ﬁwaﬁﬁmmgrzowm@aure the gaptign) -

b' S[ N, N-dige &F%&e&?ﬁ&@& Rse %t%pc% matifalHrd @EHO4ive S STEMIMOPHMDE Ghthatid 0 The

nonophase so sol uti.ons é‘%@?? eI used singly or as a mxture with other
col our f oRf¥sdes: Kep BEiAREN NY8MPphenyl met hanes, |actones, fl uorans,
benzoxazi nes and spiropyrans; or they may al so be used t oget her wth

oot cUFBRELPbak LR AR SRR Bl SO,
be prepar ediebythe colawn femyng)perfmmggf theyigsultant heqt@@q%lae material is disturbed
thereby. Such developers are exemplifed by but not limited to; 4,4'-isopropylidene bisphenol,
4,4"-sec-butylidene bisphenol, 4,4'-cyclohexylidene bisphenol, 2,2-bis-(4-hydroxyphenyt)-4-
methylpentane, 2,2-dimethyl-3,3-di(4-hydroxyphenyl)butane, 2,2'-dihydroxydiphenyl, 1-
phenyi-1,1-bis(4-hydroxyphenyl)butane, 4-phenyl-2,2-bis(4-hydroxyphenyl)butane, 1-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'-
isopropylphenyl)-4-methylpentane, ailyl-4,4-bis (4-hydroxyphenyl) pentanoate, propargyl-



Is the recrystallisation nethod wherein a physical m xture of the desired
conponents is dis- solved, with or without heating, in a suitable sol vent
or sol vernwormaoig®. Suitable solvents in- clude but are n®CTIEPO3/03560 t O

t ol uene, benzene, xylene, dichlorobenzene, chlorobenzene, 1, 2-

di chl or oet hane, net hanol, ethanol, isojbropanol, n- but anol, acetonitrile,
di met hyl formam de or m xtures of these solvents with each other and with
wat er. The nonophase solid solution is then isolated by crystallisation
from t he dioi-bie@thydroxgriienyihpentanoate; a-proplii-ds4-bia (4-bydrxyoberiyl) peateaeate, i2y4-cool i ng,

standi ng, d@hédygmfo%gnmgém DRIy R ASIoRIFpriehbRb] | Sation or

concen- trat ans ‘suc | on, Steam d| stillation

and vacuur(P’Eﬁ"S'ﬁ'#'fonﬁH'éﬁTmetM‘ié‘fP“V%E Wh@ﬂf%ﬁs@'"&%‘l‘\ﬁmegﬂi;qf?i’m egoli kBt at ed by
conce tnt r ?tt%rﬁéthwénetmé(m@dre@btaﬁioa&gon@ththypb)&amhyuré Wéﬁ&@\e, 2),2-di€4-f mal |
amount of base oV uc

Al 't er nat i VWHRPXYPRERY Bb‘?r}%é’@ ‘gﬁT‘“Hd%%Y‘iﬁh Bﬂ?%ﬁwf He '@F MF%‘M%%"@W&P% ures of
the appr On?dxalﬁ@tanalZ]Z'tbls'(g-hm:ejrphaiyﬂthlo)'BMytemﬂnm 4 thydmry-B 3 -disethylpbenyt oduc ]?

m xtures qf. L Or _mor ures o
fwo 11 aor ettt Soe Balpteradio HnveMibdfiSare, MbnAdioReMatls! (52 0, )
anal ogous |mtwIrdamsdrqmbamatsahmlﬂdwdnoxybgwatecemwfrudnombempatq:é 4-eacti on.

In the ca yeioﬁd.mh@ﬁﬂeﬁufoneh@sed.rﬁ;dafx;’a.mnﬂaanﬁ,he aJ—ﬁyd?Jx?AdﬁlEthﬁfphéfrﬁ'FsdP-f am no
phenol s, et o acl ds lﬁ:toa(y%pam nés. In addition,

S,
Phe heat Tates AyoO-LSAPHPRG HRapE Sulone At RayGRepre. Rt
devel oper ,dihyditkgs,3"-didiiyldipheny sulfone /8, lﬂ-ﬁlhmﬁﬁ)fyw-n‘&tlﬂldlpﬁényﬂ befohesid't ant heat

it eb lifed b
but not & I9IEER-34-0 3 heo e 4y BB R R IeBleSr i T gene.
lr?”ia tsgh:anglntcamonylammc)l digtenylimethane, Nop-4qitmmasuiphogyl-N-phenyl( uted) ginesiy gheny| ) - 4-

2 of by (DB plaf, BRlcesl -yl YERIBIA bl Blflpte 412.-
4- phenyl - znﬂhmgr(enylwdntbyéwﬁﬁﬁyylgte %-girtert- bqtylgqﬁ@yiny |amd 3- benzyl salicylic acnd

g g g: :(j ﬁ%ﬁé&g&f@_ﬁ%ﬂ)’éa E%E‘i@ 3-phen_yl-5_-(rcrxE oédlmetgélﬁ?rg%l%sahcyhc acid, 3,5-di-a-

2, 2
bi s(4' - hde% yRegey! F@W"%ﬂ‘ﬁjlme}ﬂ'\%%tﬁﬁ s‘ﬂ'cﬂ‘é?ﬂ G 2Rerryistifonylbenzoic acid, 3-
4,4' -sec- dewexﬁanwdtuxgbe(nzolcma haiabensats), zméMnrob@ﬁpatepyw gegiexpi s
(2 et D DAl ks fo BBl RS o ooy il
ge Zt gnoa’z emor]@r(@-]bmrwlethvw-@@lrgmghtﬁalI@@ﬂdmﬂ[@%&bonﬂEOPhthallc acid, 5-(1"- ey
| t | en

pent o s g Ay B%Rﬁ%&hﬁﬂ%%omﬁnéwa tﬁ3(1 Baydpy] 5-dimémilSpHetyi-anslgsipheny! )

2- (4- et hwn&ﬁ)pléﬁyqoyaqg_t?-bb),§|ﬁ9.|zgmbf%g—pﬁ:tylwgﬁgqanylag’nno)sallcylate] dihydrate, 4-

hydroxybenzoate ester derivative (manufactured by Asahi Denka Kogyo under the trade-
name ADEKA ARKLS K-5®) and mixtures thereof.

In addition, the heat sensitive recording material of the invention can contain at least one
stabiliser.

Representative stabilisers for use in the inventive heat sensitive recording materials are se-
lected from the group consisting of 2,2"-methylene-bis(4-methyl-6-tert-butyiphenol), 2,2'-
methylene-bis(4-ethyl-6-tert-butylphenol), 4,4'-butylidene-bis(3-methyl-6-tert-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



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

(4- met hyl phenyl sul fonyl ) phenol, pen- tanethyl ene-bis(4-hydroxybenzoate),
2, 2- di mretw@l0339B43li (4- hydr oxyphenyl ) pent ane, 2, 2-di (4- PCT/EP03/05560

hydr oxyphenyl ) hexane, 4, 4' -di hydr oxydi henyl t hi oet her,

1, 7-di (4- hydr oxyphenyl t hi 0) - 3, 5- di oxdRépt ane,

2, 2" -bi s(4-hydroxyphenyl thio)diethyl ether,

4, 4" - di hydr oxy- 3, 3' -di et hyl phenyl t hi oet her: benz bepzoat e,
et hyl - 4- hyetalamineniuwzand polyyalgn metal n%rtmﬁam@wj a-metyigheiHios)

::SEL ?sly '%ﬁ}?hﬁ @%bf §c§‘dy|&9(w NHehﬁ'sthﬁéO?(XJa@Wéﬂﬁbﬁ/benzene 4{o-

enzoa dr ox en sul.f
2, 4" - di hy(d)vdlwmeﬂw&m@m]'ﬂd\!@mxm é “ﬁgﬁﬁiﬁ ofi té‘ﬁ@?f'zoé%i'c'd'f one,
4- hydr oxyg étafdaﬁé’@fr ﬁ?nﬁ@ﬁh’ déi@ RRAY berszyl é‘sféﬁ,&metélsblﬁhf@my\amlc-dnmtmdymwae nyl
sul fone % hydr oxy- 3, 3' - di all yl di phenyl sul fone,
3, 4- dlhydW@?9 4 - et hyl di phenyl sul fone, 4,4'-
di hydroxy-3,3',5,5' -tetrabronodi phenyl sul fone, 4,4'-bis

e G T e e TGN

N- p-t ol ue 0X al ate
di cycl ohemwl-metmmwmmh&m@memwydm é—tﬂyaﬁ‘tﬂk%ﬁb Hﬁ'l%a? d:13tis6: (4.
et hoxyphﬁl &lcyl F'c}xg-‘él %é%ﬂ\ex%?héﬁ‘y |b§faﬁe 4Pz fioxyle(d mByiglysiaydgydipitengici d,

3- benzyl met hyl benzyl salicylic acid,
3- phenyl - sﬂfe@te @@F%’ﬁﬂﬂhﬁé?fzyl ) salicylic acid, 3,5-di-a- nethyl benzyl
salicylic acid; netal salts of salicylic acid, 2-benzylsulfonylbenzoic

acid, 3- cgegl ohseex {tI(%re drox @Sﬁ%%ﬁe fﬁ?érﬂ? %rﬂfe &gﬁgg@g&o,ﬂgqgconven-

4-ni t r obeM t
4- ? I2 r ghgmymethmwrmmmplec atdeasti gnegé(o(cwr fognvegywppwgu Blepsponerralovedesci d,
mono ( 2- hy op%lx X@ ﬂ‘éjl % &ed‘s aﬂﬁésrt Bll'\é %@Qlﬂéé? %I’e‘ pﬁll\@ﬁééﬂl seéaraéﬁﬁﬁ I\A@!éy 654 iame

i sopht hal | anesu ony I sopht cid
bi s(1, 2- ddlhpawm; me@um.s#gm ﬁg,qaqn@p% yrbgﬂﬂang P Qﬁl mlﬁ an attnt’or a

one- O) bi sEidu AR Mﬁl?(@tpglvé&se?— to¥6sm gh Bq-‘ueous or other dispersion with an average particle
bi s[ 4- n- oct yl oxy car gé%%%no salicylate] dihydrate, 4- hydroxybenzoate

ester derld'@ﬁ‘ﬂe(/% "Ibr?ﬁ by Asahi Denka Kogyo under the trade- nane
ADEKA ARKLS K- 50) and m xtures thereof. In addition, the heat sensitive

recordi ng gﬁabi ;ﬂ)e n{lsﬂe%or{sqwsrﬁﬂt%d%%meﬁ' did Qﬂen' R with @nventiend | | ser .

Repr esent sers for use In e I nventive heat sensitiv

r ecor di ng amaurgs Dfeﬂl@eamg@@ﬁ Inbsicart @nd.rifsiesifade a glablizer @BAEYT €8 1 g auxilia-

2, 2" -met hylengg me%élﬂtmgtrﬁi‘tbreqs Etﬁfeh‘t@bﬁtﬂih BIneaQdesitivd, récording layer composi-
rret hyl ene 4- et

4, 4' - but ympruafaesmt@e somRRsipn bl t°§lr}?194%aéﬁéﬁ’3 resuiting coating is dried. The
4, 4' - t hi ospitsrh 3f the irtverlitldi\y:hn Be priployddihestisrend use applications using colour forming

113 1 e Ry Pl o el debl KREREED ) e, i s

(3-tert-butyl -4- hydroxy 6- met hyl phenyl) sul fone, bis

(b3t 5| di5br ﬁppﬂaﬁ‘ééﬁﬁé( Q%‘ﬁéﬂ' of s‘-i:ﬂéﬁl@%po:fs dbed Srithisifi QII):M aH{H ég(asnale*s @eteof in-
pﬁo}s/ph at gmé paqq? gq?qod-free paper madeyfro?nnr?on-chﬁ:rlge bleag\ed pﬁl{) baslé! pé?' corQXInPrIg

waste paper plastic films, and synthetic paper.

Representative binders for use in the heat sensitive recording layer include polyvinyl alcohol
(fully or partially hydrolysed), carboxy-modified polyvinyl alcohol, acetoacetyl-modified poly-
viny! alcohol, diacetone-modified polyvinyl alcohol, silicon-modified polyvinyl alcohol, oxidised
starch, gelatine, caesin, derivatives of cellulose such as hydroxyethyl cellulose, methyi cellu-
lose, ethyl cellulose, carboxymethyl cellulose and acetyl cellulose, starch-vinyl acetate graft
copolymers, styrene-maleic anhydride copolymers, methyl vinyl ether-maleic anhydride co-



WO 03/ 101943 PCT/ EPO3/ 05560 -12 netal, anmmoni um and pol yval ent netal salts
t hereof, 4-benzyl oxy-4'-(2-nethyl glycidyl oxy) diphenyl sulfone,

4, 4" - di glwyoiodyboxy di phenyl sul fone, 1, 4-diglycidyl oxybenz®o&/EP43/)3860

(hydr oxynet hyl ) benzyl oxy] - 4- hydr oxydi phenyl sul fone, netal salts of

p-ni trobenzoic acid, mnmetal salts of pﬂﬂ?ﬁﬂlc acid nono benzyl ester, neta
salts of cinnamc acid and m xtures thereof. Preferred stabilisers are
4,4' -butylidene-bis(3-nmethyl-6-tert-butylphenol), 4,4 -thio-bis(2-tert-

but y| - 5- npelyménsHisapsbpylene-malaic anhydride cepelyrpers andh(Kevater- ssluplsrf?ﬁ'ﬁuﬁfy'leﬁﬁenw )

but ane, thacier‘iJ IEEQ%%FHMCI t%ﬁdfa%%néﬁ@ﬂtmfw@ﬁxhé aﬁwﬂh&ﬂﬁes

4- benzyl oX 0X hen
t her eo1¥ U‘hEBOﬁeT agwH8f afj W'@&&Qﬁy@ﬁd W}%PB‘l‘t?gafP 4§f”eigﬁ€$r W\?%Fﬁrayoaﬁ? it

prepared a0y, % v Jodstd of hChiat §dneiivd rebdting tiyer. For exanpl e, at | east one
col our form ng conpound, at |east one col our de- veloper and, if desired,

at | east one sensitiser are pulverised separately in water or a suitable
di sper si ngeﬁedenﬂnvspigmems facusednithe heatysensitive redortingdayen jnclude arouerd caiciwal |

mll, an at a&) p vﬁc |tat§9r2:glcm Aartﬂﬁatle l&%ﬁﬂlrpﬂélgﬁ dl@a%ﬁn taﬁjrtfuﬁurﬁ‘h oxidE! Bfg)S or

ot her dIS an aver ag I amet er abou 02t020pm
The fine p’anruw\cdlcacldﬁ Qp@pﬁd%ﬁmofmekﬁ Qﬂb‘-ﬁeﬁ%ﬂé@ sgifate, cP@WWWBE’%Wd”’Fﬁen m xed

wi th conven b@?@)de r&4iD Wlicw ﬂgstﬁ'p@ﬂﬁﬁt andinglkiaret theFébbWh@%ﬂ‘toquughﬁnﬂSSl red, a
stabiliser an r one

or sul ti ture is
stirred t&eysrbsAbYLRLR TS y@ﬁgﬁ ? % I8 eﬁ@hf&baﬁ'tr?B o g@ﬂ?'g@'or g °"3ilgeoﬂé )t(The
coati ng coaRfikrécoftinglagppl ied to a support and the resulting coating is
dried. The systemof the invention can be enpl oyed for other end use
applications using colour formng nmaterials, for exanple, a tenperature
i ndi cat i n@Repwesentataie lubTiaants fas e in thesheabsensitivexeresdigo layerdugiydeistearamigior t s used

in this f'n%ktgdren@%g ééﬁ%‘ﬁidgsp&iﬁ géwéﬁbarﬁbﬁﬂé%é%aﬁi‘éff in WaRdint ERErafR AL Made

from non- I ne ase paper containing waste paper plastic
films, an@lUQWGaféﬂela@dmﬁéﬁeStWesent ative binders for use in the heat
sensitive recording |ayer include ponvinyI al cohol (fully or partially

hydrol ysed carb -nodi 1 ed | c ced poly-

oyl 4 csnambeapbpraiaiey PR b ey P Rea SRR el

pol yvi nyl shibe,afsal desived, dHickild surfactantsisuciyas mduwmdlompwccu@tm wdmm@geof

cel I ul ose St%'e%g r%%ul%f\gp ?éfcﬁﬁrﬁ?’du ﬁjlfgfél ’Eﬁﬂdi?ﬁ@'tal 95{51 insolisABErs sﬁ&myé

cel | ul ose, YEIFB ose an dy |.ul ose, starch -vl

acet at e grgm’oxal urea-forma dehyde resins, melamme-formal ehyde resms polyamide resins, poly-
amideamine-epichlorohydrin resins, adipic acid dihydrazide, boric acid, borax, ammonium
zirconium carbonate and potassium zirconium carbonate; antifoaming agents, fluorescent

whitening agents, fluorescent dyes and/or pigments, tinting dyes and UV absorbers.

The ultraviolet absorbers may be employed in either the thermosensitive colouring layer or in
a protective layer, and if desired, may be used in microencapsulated form in the protective

layer.

Representative examples of ultraviolet absorbers that may be used in the invention include
phenyl salicylate, p-tert-butylphenyl salicylate, p-octylphenyl salicylate and like salicylic acid
type uitraviolet absorbers:

2,4-Dihydroxybenzophenone, 2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4-
octyloxybenzophenone, 2-hydroxy-4-dodecyloxybenzophenone, 2,2'-dihydroxy-4-



copol yners, styrene-nal ei c anhydri de copol yners, nethyl vinyl ether-nmaleic
anhydri de co WO 03/101943 PCT/ EP03/ 05560 -13 pol yners,

| sopr opylwoesfredses i ¢ anhydride copolyners and |ike wat er - POTEMBOISEEI NS,
styrene- butadiene |atex, acrylic |at ex uret hane | atex and |ike

wat er - di spersi ble resins and m xtures- ‘!hereof The amount of the binder to
be used is about 5 to 40 weight-% preferably about 7 to 30 %b.w. , based
on the heat sensitive recording |ayer. Representative pignments for use in

t he heat mﬂw@beneophenma;iP.,ﬁgdlmeVAihdimeﬂEx@eompﬂembcz-hydroweaﬁmmaye,

D Sort oSSR IR AN Benalshi RAUELARA b80RE, 2 1 01 U

hydr oxi de tanium oxXl odus silica, barium

sul fate, @@Wlérwan@éiwlphaﬁwfﬁﬁﬁ rﬁmw&ﬁm@%@mﬁnm@wmﬁ/@nﬂl"&%t i ¢ pi gnent
and m xt UpeHohéiaaRYpe Jmm@éirabﬁ&béaé- b%@i!@.@lteﬁé?netmﬁﬁﬁdw %e@&&étét 51to 75

wei ght % pref erabl ut . 10 based heat sensitive
recor di ngPE&% ﬂé%‘?%@g‘ﬁtpéﬂef'qﬁ’b qut%&%(EZ ?@rs' ‘?Pé‘@"?q”f‘yf'ﬁg'pﬁ%‘yf) Z@msitive
recordi ng stambntyl-mwrdﬁ/bsmammm maldmetetayt dkechibdesedsdraing type dieraviplel abet hyl ene
wax, carnauba wax, paraffin wax, zinc stearate, cal- ciumstearate and

mi xtures tHBP&bf. Exanples of various auxiliaries that can be added to the
heat sensitive |ayer coating conpo- sition, if so desired, include

sur fact ant, L& e
cybenzenesﬁ??ﬁ&gﬁxgéhé‘g@l umﬁaur ?( l{-in g%ﬂﬁ#ﬁen?%rﬁﬁ}%&%ﬁ(sal ts;

i nsol ubi | hﬁ@ﬁl-%ﬂﬁ!hb%'Ph@YWéﬂt"aZGPe%@ @VW&%;%@W@MW@YD benzotria-

el Sm ne- b @{zdﬁﬁif@@-a’@éﬁ usmyl-sméwahéi@l -E%ﬁ!ol%enﬂbﬂiagole 2-(2' hydroxy-3 5'-di- "

ami eamnee ra ric aci

bor ax, eE‘V'?'g'd’ﬁ° ngfr %ttze&l EV&"B‘?S‘%&CJ g“ﬁ#%’PéﬂWﬁ&ﬁ?‘%ar bonat e;
anti foam bgtylagmmtrmzoléj 24X -bpreyi3, 5" ditettamyipherat) e zotriak bla,@- @5 byeindxy By gi- and/ or

g'ngl”g;teg |etr§i %ﬂlﬂ%n {-ﬁﬁer@ﬁﬂpb@éz@tﬁé&ﬁé@ (2 hgﬁ:%& EB*Jn-"{’éﬂ %ﬁéheﬂ?ﬁ&r bers may be

nosensli a protect ive

| ayer, anthettoxgheszotaarolargsi?’ tbédrwéﬂ-@"rﬂ"rﬁ"@ t%rnbmmtratu@dommwm t he
protecti V%etﬂyﬁa‘ﬁ@ﬁyl] HRAPStESRIR! 212 Wdr H*l)’béﬁ%tr%&&é ZB{Q digy3-t hat
ert- butylphenyl

Sal i oyl at ESC B e aLpereg e ”%w%!w ey Pher

ul travi ol ateﬂﬁ/hﬁatdam“zste Z(Ahﬂrhwﬁﬁ‘-owpbe@bbmmmtnazole 2-(2’-hydroxy-5'-sec-

E e o A AR PARRaNAlR e T iy SINBRIASRIO"e
methoxybenzotriazole, 2-[2'-hydroxy-3',5-bis(a,a-dimethylbenzyl)-pheny!] benzotriazole and
like benzotriazole ultraviolet absorbers;

2-(2'-Hydroxy-3'-dodecyl-5'-methylphenyl) benzotriazole, 2-(2'-hydroxy-3'-undecyl-5'-
methylphenyl) benzotriazole, 2-(2'-hydroxy-3'-tridecyl-5’-methylphenyl) benzotriazole, 2-(2'-
hydroxy-3’-tetradecyl-5'-methylphenyl) benzotriazole, 2-(2'-hydroxy-3’-pentadecyl-5'-
methylphenyl) benzotriazole, 2-(2'-hydroxy-3'-hexaadecyl-5'-methylphenyl) benzotriazole, 2-
[2'-hydroxy-4'-(2"-ethylhexyl)oxyphenyl] benzotriazole, 2-[2-hydroxy-4'-(2"-
ethylheptyl)oxyphenyl] benzotriazole, 2-{2'-hydroxy-4'-(2"-ethyloctyl)oxyphenyl] benzotria-
zole, 2-[2'-hydroxy-4'-(2"-propyloctyl)oxyphenyl} benzotriazole, 2-[2'-hydroxy-4'-(2"-
propylheptyl)oxyphenyl] benzotriazole, 2-[2'-hydroxy-4'-(2"-propylhexyl)oxyphenyl] benzotri-
azole, 2-[2'-hydroxy-4'-(1"-ethylhexyl)oxyphenyl] benzotriazole, 2-[2'-hydroxy-4'-(1"-
ethylheptyl)oxyphenyl] benzotriazole, 2-{2'-hydroxy-4'-(1"-ethyloctyl)oxyphenyl] benzotria-
zole, 2-[2'-hydroxy-4'-(1"-propyloctyl)oxyphenyl] benzotriazole, 2-[2'-hydroxy-4'-(1"-
propylheptyl)oxyphenyl] benzotriazole, , 2-[2'-hydroxy-4'-(1"-propylhexyl)oxyphenyl] benzotri- -
azole, 2-(2'-hydroxy-3'-sec-buty!-5'-tert-butylphenyl)-5-n-butylbenzotriazole, 2-(2-hydroxy-3'-



WO 03/ 101943 PCT/ EPO3/ 05560 -14 net hoxybenzophenone,
2, 2" -di hydroxy-4, 4' - di net hoxybenzophenone, 2-hydr oxy- 4-net hoxy-

5- sul f obewoephenane and |i ke benzophenone type ultravi ol ePCAEPOS/OE6E ;

2- et hyl hexyl - 2- cyano- 3, 3- di phenyl acryl

et hyl - 2-cyano- 3, 3-di phenyl acryl ate and'1T ke cyanoacrylate type ultraviol et

absorbers; bis(2,2,6,6-tetranethyl-4-piperidyl) sebacate,

b|52266tetranethl-4 | (dyl) succinat e,
bi o( 1, 2, 2565 BiybSmee RUMEPOIR- iR BN Ig2glep 2-2-hycrony-3-sec-butyhS-tet-

di-tert- biityibhehyReH-gentisenzotiazol; Q-(btﬁywoxymimwl-ﬁndt bedfﬂpﬂ’dnwiﬁ'l’-ted- am ne

éhy
2% ”L;&%&Eér%%m%%lﬁyf By SR A BAHBREBR BR 5Bk R ficie, 2
hydr oxy- 5(2-h rbxyl:msydmé‘rewylbﬂmyl)zaise¢-aut¢bmzotnazole 2-(2'-hydroxy-3',5'-di-tert-
> (o -Eﬁpﬁﬁxﬁew sppe Bivbristbede S iRl iy, S %efepentyphenylys:
2- (2" - hy dsendyutyBbenzotrdazole, @+(2"-hydroyy- @mﬁedwaeg-btaylemﬁnulb 519@9@@%40&%9!@ 2-(2-
(2 - hydl%,g&fyxy%qg l-géc-ﬁﬂlﬁhemlﬁ%hﬂbﬁ%ehz@éﬁkt 2-(2hH3fda‘$)495313‘-Qﬁ-§écaZO| e,

-h dr benzotrj az

- hydb'di)('?h@YB‘5'tﬂ"‘ bUW@F@ZDEﬁW% h%'i/?y‘l)“ drexyr p° td"a%ﬁir@é%‘a){‘} P 8zo0l e,
2! hydb@lﬁlﬁe&oﬁaz&é dc@l-&t@t%dh&b&ﬁ-ﬁthlbm% batizbieaaoe 7P 4-hydrog)benzene
me hyI p% eh%]\énﬁt@ éaap?qsg?oqf glethy %[{eﬁ%% 8—% Benzo{n ago?e-g?f)%ybroéyphenyl]
- hy dprpionsate-ahe polyetbylsriergiyeolympleeulaveighi z abat 300) ard likeybenzotjazgle-ul-

(2

(2

(

[2

t

2 tyl Buiy! ph 1) b t I
c-buty y p eny enzotriazol e,
(2" -hy d rngl&tgbts? L.I,Is nyl -5' - phenoxyphenyl ) - 5- net hyl benzotri azol e,
(2

ct

(
[2
en

yl Oxypl‘iﬁé‘ﬁée}tséﬂs‘i}% 'i'é(dohﬁﬁ’gzlé\ﬁei' b@étiﬁ Qomposmon is applied to the support in an amount

otri alédofdmy layeR ¢bating torapussiiivh efay be applied to the support by a known coating de-

i hyd |y18§§ ‘:31 aslfn%%@i@ bag a ; 15 E%érp la1r? E'EYH f)eQE%P LiblaRg 8 er a gravure coater,

z
(2'
(2 hen enzotrirazo
(2' - hydralie/ccter pr & detaji cogter.met hyI phenyl ) benzotriazol e 2-(2' -
ydroxy-3' -tetradecyl -5' - net hyl phenyl) benzotriazole
(2' - hydroxy-3' -pent adecyl -5' - zotrl , .
(2~ hycisiebiesh ahurerchat over gan Aag b DISHEsH Bouesdiibe opad g e peat sensi-
- hydr oxye écorﬁﬁgi@bhmlokdu;d inproye thertirdrinabsenzitiity aad efficiency during re-

: Egg Ircg ng 4The( tﬁ\dercgé&%)ep%% Sﬂgé %gﬁg%ﬁﬁ ¥HébsuE§J}f\H{h;d_nat§19FI%oat layer coat-
2' - hy diingapmpositich camntiping aemgin)compprasts,aryarticheiiew partiges and/or an oil ab-

[2
2
{ - hydi,g gja nﬁ&ltan@égiﬁélérf&ﬁ@méh)d%bqﬁ@&éuﬁ benzotriazol e,
[
[

2-
2-
2-
2-
2-
be
h
[ 2"

-hydroxy -propyl hexyl )oxyphenyl ] benzotri- azole,
- hydr oxy-4'-(1"-et hyl hexyl ) oxyphenyl] benzotriazol e,
- hy dire)sheséntativk 'examples of oil absorbing pigments include clay, calcined clay, amorphous

silica, precipitated calcium carbonate and talc. The average pigment diameter may be in the
range 0.01 to 5 um, preferably from 0.02 to 3 ym.

2-
Se
2-
2-
oC
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-

2'
2'

Representative examples of organic hollow particles include particles having a shell made
from an acrylic resin, styrene-based resin and vinylidene chloride-based resin and having a
void ratio of about 50 to 99 %. The outside diameter of the organic hollow particle may be in
the range 0.5 to 10 um, preferably from 1 to 5 ym.

-hydroxy 5'-n- dodecylphenyl) benzotriazol e, 2-(2'-hydroxy-5'-sec-

2" hydeEAGPHE Lstt g Ereably Eﬁfuanéwﬁiﬁ% oh O RRs DR e

l'i ke



et hyl heptyl ) oxyphenyl] benzotriazole, 2-[2'-hydroxy-4'-(1
"-ethyloctyl)oxyphenyl] benzotria- zole, 2-[2'-hydroxy-4'-(1

"- propyl owoyBhewyphenyl ] benzotriazole, 2-[2'-hydroxy-4'-@CTEP03/05560
propyl heptyl ) oxyphenyl] benzotri azol e,

2-[2' -hydroxy-4'-(1"- propylhexyl)oxypﬂgnyl] benzotri- azol e,

2-(2' -hydroxy-3'-sec-butyl-5"-tert- butylphenyl) 5 n- but yl benzotri azol e,
2-(2' -hydroxy-3" WO 03/101943 PCT/ EPO3/ 05560 . le of such
sec_but yIThe'orgapictholiaw parfigkesipay besexpaagableofigw, pasti of‘rt\f Pigalexample of suc

2-(2' -hy LPanGaile hﬁlﬁﬁré&ﬁd@s-a'?e mtcﬂ:“cbpsmbstmblﬁ@ emsverage-dianpstert of Odeta Sqim i azol e,

ﬁu'g §| bgnfrg{?\é%:gggﬂ @ﬁﬁldgrlaje Xhlonde resin sheh)grqé B/utgnheegnag la}. fiPmatef4I' When a support

2 (2 - hy%atéuwahaﬁeﬁddamylay& cotmerisingrsuth ekmendable yollawpammasyslsuhnztgﬂ ta azol e,
.o I t

2 (2 -hy(yﬂeﬁkl{fg/ag" rgsih%ﬁ"ﬁr&%@;u'pen 'ﬁ‘ﬁe@réyalb ?é%éssec d%@?ggﬁf?ot? Iralgazol e,

2-(2' -hydroxy-3'-tent butyl-5"-tert pentyl phenyl)-5-

sec- but yh,t) é ggﬁ% tfing p|gment IS used in combination with the organlc hollow particles, the
2- (2" - hydr oxy- | - sec- but eny I% é Blé’t%mb rla%to"l/ refoulafly
hydr oxy- 3;051bu@¢ag‘@gntmjt"5¢|t‘ﬂﬁé IP‘{f)‘eBtsr‘f% R 5@; 9G4 t%t nglg b, particutarly

2 (2 hy ﬁb’so'ioféoﬁighﬁ%(baswéryihﬁf&awbdatEnyérert but yl benzotri azol e,
-(2' -hydroxy-3,5"-di -sec-butyl phenyl )-5-n- butyl benzotri azol e,

octyl 5-tert-butyl-3-(5-chloro-2H benzotriazol e-2-yl ) -4-hydroxybenzene
pr opi onatghe birided asealan theaihdereddt{dyer is selected from the binders to be used in the heat

3 [t er DUl hla Sl kb REDARaRe0b, Faithia Siile By aienblipaaiopiona o and

pol yet hy| ¥ r t 300 l'i ke benzotriazol e
ul - travimlinykaicobelee starchiviny! anekate §QH‘?§'P13F vke P@EW&T bigdar 43 b used4tsia

conposi tiof, éra%aebf&%uiQtdmégmmrpbnkmammwuweughp%, bdsed bn thetun- 10 g/ n2,
preferably about "3 to 7 g/n2 on a dry wei ght basis. The heat sensitive

recordin qr%ﬁ?élay%'oatl ng conposition may be applied to the support by a
known coating de- vice such as a coating bar, a roll coater, an air knife

Coat or | 1 TaiaGerad ogand afe S SORbSon o Syl PoTRNRPotT P b

coater. rcoa e provided between the
support aatmbut 26 20egin’ speefsﬂablwb%%f@é%gm rﬁ’@ a|dgyweight Ragf$.der to i nprove the
thermal sensitivity and efficiency during re- cordi ng The undercoat | ayer

Is formed by coating the support w th an und ercat qy(ihc'oatrto'

conposi t i GASYEA? PE eﬁ@ledgyeﬁgﬁay, be BIRYIYRL AR the SESRNY “’ﬁ(S? GWHAYT i TFes and/ or
an oi | abnarfetiy r@gstﬁh@rﬁflﬂie recalded imapel &rwatercant hmmudaiay iforgexamplecailat fatsg.

Repr esent Lok, SSaRbAsr indle (CPRALRMACRMARF Al ISR Siechi) of ned

clay, anof a preci al c u car onate and
aver age piagemmfondedabmoatmgrhy hbai sensitiviegecordingjayep with a p@t@tw@vwe?@sam y from

0.02 to BC&?ﬂbosmon comprising as main components a binder having film-forming ability and option-
ally, a pigment and/or an insolubiliser and/or a lubricant and then drying the resulting coating

film.

Representative examples of the binder to be used in the protective layer coating composition
include polyviny! alcohol (fully or partially hydrolysed), carboxy-modified polyvinyl alcohol,
acetoacetyl-modified polyvinyl alcohol, diacetone-modified polyvinyl alcohol, silicon-modified
polyvinyl alcohol, starches, gelatine, caesin, gum arabic, derivatives of cellulose such as hy-
droxyethyl cellulose, methyl cellulose, ethyl cellulose, carboxymethyl cellulose and acetyl cel-
lulose, starch vinyl acetate graft copolymers, styrene-maleic anhydride copolymers, methyl
vinyl ether-maleic anhydride copolymers, isopropylene-maleic anhydride copolymers and like -



Represent ati ve exanpl es of organic hollow particles include particles
having a shell nade froman acrylic resin, styrene-based resin and

vi nyl i dermwogbhomizle- based resin and having a void ratio eCTaPoy05560 to 99
% The outside diameter of the organic,hollow particle may be in the range
0.5 to 10 pm preferably from1l to 5 prh™ WD 03/ 101943 PCT/ EP0O3/ 05560 - 16
The organic hollow particles nay be expandabl e holl ow particles. A typical
exanpl e of such expandable hol| ow particles are m crocagllcﬁl E]PZVI ng an
aver age dwalsesalybleyesips, styrenesbutadienedatex iagvirdatax. wrethane dalee k8|"‘i resin
shel | andgbid 866 rddfs afd rittlires tetedX.i al . When a support coated with an

under coat [ayer conprising such expandable hollow particles is subjected to
heat treatnment, the m crocapsul es expand to an average particle dianmeter of
1 to 30 prhe .y\hem ihdutubiliskr, Aibdcanbanmd] if peayired) bthesawxdiedes mayclmsslettadifom wi t h t he

hol | t t
or o1 or abl (s iash Tie Fefaniie rfeh R RS PR Rbmfietors | VS0 T 50 wei ght. - %

based on the under coat |ayer. The bi nder used in the undercoat |ayer is

sel ected § fe%ebég?ﬂ%a‘imé Qorhﬁ‘osHQR% applidd e ai SAbunt fabiout 0.8 % 1@gMFdi ng | ayer
and parti c erred exa% es are st ene but démg]e | .at.ex,

pol yvi nyl Pr&f%@h%?boéﬂ tor 29/ o0 215y Welghtbasiz.a %ﬂBU?ftc"B'fa}‘gbl nder

t0 be usegdeyta tlayusedo coat theehaansesitiod lapdpout 5 to 30 wei ght-% particularly
10 to 20 weight % based on the un- dercoat |ayer. The undercoat recording

| ayer coating conposition is applied to the support in an amount of about
2 to 20 gitigalsppossiblead brovide aprotectivelayer, g adhesive layeatand asnagneticdaysran | f

desi red, RLOIRE may be provided on the heat sensitive recording
| ayer to g}?rg%ancektﬁ%eé ?ée@l{ stance of the recorded image to water and

chemcals, for exanple, oils, fats, alcohols, plasticisers and the like to

i mprove t RepdribaaPtnelidvengbn #r&ﬂdés%&é&dﬁbﬁbﬂ res-Efa&céJtlb(ﬂésﬁéléqer&nI dndyest agsing or red by
coating t heat sensi t| recorgwgg%gﬁ%/er with a protective |ayer coating

conposi ti M’ﬁ"%é"r‘ﬁ??'?gs'l“ﬁ@"’ ?F&‘QF?”E s a binder having filmform ng
ability and option- ally, a pignment and/or an insolubiliser and/or a

| ubri cant n? { heeﬁggé’t st'égsr{l)\}é elor %Hé Ha{éﬂalg BI%B%I@QWHZﬁ Me@om?@ﬂd@%?f%?ﬁ 1ve

exanples e use ective coatin
conposi t i eention estibidexceient/printing characigristics(when piepared ﬁalstanaarﬂ §e°ﬁ9?i?%¢sy§°éd)
car boxy- ”ggérﬁﬁlg Qvfb%é&\ena )’Ilaxo@?é‘pﬂl&@rmtmgaﬁﬁfeﬁﬁ‘é‘é%taﬁﬂ dWisEﬂ ;ﬁﬂtlrﬁ&%rybﬁsﬁéé
al cohol , di acet one-nodj f é) e}f a/ ohol I m {h h
may also be used. Top coate heat sensitive recordlng Matena S prepare with the com-
pounds of the invention exhibit excellent printing characteristics. Further uses of the inven-
tive recording materials concern conventional direct thermal printing (fax, point of sale re-
ceipts, tickets, labels, tags, plotter papers); two colour and multi colour heat sensitive re-

cording materials; and reversible heat sensitive recording materials.

The following non-limiting examples illustrate the novel materials of the present invention.

Examples

Example 1: 10 g of N-(p-toluenesulphonyl)-N'-(3-p-toluenesulphonyl-oxy-phenyl)urea - ob-
tained as described in example 4 of WO 00/35679 - having crystal form A (see FIG. 3) are
slurried in toluene at 100°C for 2 hours, and then cooled, isolated by filtration and dried in
vacuo to give 9.5 g of N-(p-toluenesulphonyl)-N'-(3-p-toluenesulphonyl-oxy-phenyljurea hav-



pol yvi nyl al cohol, starches, gelatine, caesin, gum arabic, derivatives of
cel l ul ose such as hy- droxyethyl cellulose, nethyl cellul ose, ethyl

cel | ul osewomanboxy met hyl cell ul ose and acetyl cel- | ul osePCItERO®OS560 Nyl
acetate graft copolyners, styrene-nuale QF anhydri de copol yners, mnethyl

vi nyl ether-mal ei ¢ anhydri de copol yner i sopropyl ene-mal ei ¢ anhydri de
copolyners and like WO 03/101943 PCT/ EPO3/ 05560 -17 water-sol ubl e resins,
styrene-butadi ene | atex, acrylic |latex, urethane |atex and |jke water-

di sper si bing an ¥Ry povien patten having Bragg angles (30Euls) ghidnt. 11110430133 198,

| ubri cant yandhg 4 §g LeRIG 128D, 2081213, 291 25,025 8S26H 268 23.6| 29:4,2d 8l r om  t hose
used in the 'heaf ~sensitive recording l ayer coat i ng conposi tion. The

protective |ayer coating conposition is applied in an anount of about 0.5

;0 Illoeg/ Vraﬁxam@ 2f16rg367|nggg?luﬁesﬁlphmyﬁ-mn(ﬁﬁ-tommesmbmnmbheriyaﬂea; erd may be
s ggm ti vetangda@s deqch«;ilnzgxngplﬁ gs°§ @Q&g@sgﬁ d g?é?@@ﬁféf’@ a\tea?gﬁ@é an

adhesi ve forp@hoarsdarmi thexgcalédc isblated by filratidntand deied insacie tofgivel%s gsofmbcpst I n

particul af_ the et S

oil and h&’ k’?‘ @B r{’\ﬂ?.lpﬂ{ﬂﬁ%e@ﬁ? h%F%ﬁp@é’@@Lr@é@%ﬁ% gq\/\* teness ﬁ-‘\Ion top
coat ed heaavmgdaragg anglesr(29/6uid) 066.428. €r1i0dl $1.pri@®an2d, 18.7,15th86.8\@bunds of
the in- v i t i h r i epared by
St andar d_ TERHTIER GeseEd 8, A o B e o B 2 e,
Let t er pr e286,28B, 6231 offset printing processes may al so be used. Top coated
heat sensitive recording materials prepared wwth the com pounds of the

i nvention exhibit_excellent printin charac CS ri s of the

i nven- ti Examie 3 e e 8?10§I%°f6‘3\‘f%€raﬁdé@rﬂlg'ﬁleﬁ'ﬂl?&?taﬁ‘i'q% 1@[5 ?fgf' FP&Y"

printi )ng gﬁmnoﬂh@hahs éﬂdeﬂ%h@tﬂe&emﬁ@atﬂieb‘adjukled Imotyc Tlﬁdneiwgba@sad pl ot t erI
papers wo col our an sensitive re Lpg neterials;
and rever&'%ﬂ%sqlpg'af'y'és@ﬁﬁnﬁie\fée F@%ﬁr"ﬁ?&é %sr?rglt es"f‘#@“f'%’f‘{ % o

non- | i m t 6o aDRAMgylacfartidri30 ptimuese Théeacton etassistthen Gloleddé 15 e aprt slisred for

I nvention gﬁﬁfep é’r%ﬁ %Xﬁga%tgd i)y {' |ill'Pt|Og a% tc1lueHe wa?hlr(\)gx After dr}qn? at 50°C N-p-

N-(p-tol ugﬂ hon uenesu urea - ob-
tai ned as tqumewIn@euvhNﬂeoxtawsne@uwhmonmmwl EE?GT‘QV'UQ ﬁ'agﬁﬁ!gp@'\’c&?ét’%e"'f ormA
(see FIG Qﬁ?ﬁég%éﬁd%sr 026/@uk£) oﬁ‘% §ene, %01@0@1%“721 h@uar 184 4219k, ben cool ed,

i sol at ed dried in

N (p-tol u@ﬂ@s?ﬁl bRy Y- 0»[\35 3 364, 268 l?@ﬁ’g%%i pﬁ?@d?lso'é?g "bﬂ%’gﬂe}dur ea hav



WO 03/ 101943 PCT/ EPO3/ 05560 -18 ing an X-ray powder pattern having Bragg
angl es (2A/CuKa,) of 10.3, 11.1, 13.0, 13.3, 15.6, 17.1, 18.1, 18.4, 19.6,
20. 0, 20.8p0210P®43 23.1, 25.0, 25.5, 26.4, 26.8, 27.5, 29.PCTAPIB0sS6EXanpl e
2:16 g of N-(p-toluenesul phonyl)-N -(B-Q-tol uenesul phonyl - oxy- phenyl )urea -
ob- tained as described in exanple 4 o190 00/ 35679 are slurried in 320 g
ethyl acetate at 20C for 0.5 hours, and then cool ed, isolated by
filtration and dried in vacuo to give 9.6 g of N (p-

t ol uenesulS@iBy| ) - N - (3- p-t ol uenesul phonyl - oxy- phenyl )urea havi ng an X-ray
powder pattern having Br aﬂg angles (20/CuK) of 6.4, 8.1, 10.1, 11.1, 12.0,
12.7, 13.t N{pstojuenesyiphonyllsN=(3-p-tolyepesulpbonyl-oxysphgnylpiteadavipg ag X-ray pewdep 1 . g,

22. 4, 22. pattetd hdvingBradg addlesl(20/Z2uK8 of 203,5,1.1263.8, 1323/ .15.6, 12.8.18.1, 284519.632. 1.

Exanpl e 3.28':602@8 |§11>§tm%q ég.o ng% ?6.?,‘;26;882@5,%.?3?.%5 g of di nmet hyl acet am de

13.2 g of t'osyl™- am nophend and e tenperature adjusted to
50C. Then 10.4 g of para- toluenesul phonyl isocyanate are added over 30

i nut es  apd Nt(PQolenestiipRshyi)N'43-p-oMresiiphdhyl-ox@phenpifurédhdiHg dn0Lragt pbwddrher 30

m nut es. | I t 30

T nut oo, PR Rild BadBides oloIRD of 63, €1 f03 dPa 1227 M 3R e, o

dryi ng at 188C80.39.% M&%@P@ﬁ%@ﬂ% 224226234 A 1125Ho AS:6.30HREBY | ur ea
havi ng an2¥7yrze.,28\882.1pattern having Bragg angles (26/CuK) of 10.3, 11.1,
13.0, 13.3, 15.6, 17.1, 18.1, 18.4, 19.6, 20.0, 20.8, 21.3, 23.1, 25.0,

25.5, 26.4, 26.8, 27.5, 29.1, 32.8 is isolated in 90%yield. WO 03/101943
PCT/ EP03/ @5Brgeess fardbe pyapyfgeture of compounds according to claims 1 or'2, characterized in

)l\(P (p-tol ueeamglmmaméhedwphbad)wwbwml sdlmﬁﬂ%ky-ﬁﬁéhym;h@@blé\bdgrm-mva g goan

-ray po . , .3, . 0,

13. 3, 15"‘@8&c1e;%§ﬁér§§5\iuh‘€%ﬁgaﬁ@%&@e}%ﬂ%%@&92%"75%&2% 1%@.1%4' %‘."57'425. 5,

26. 4, 26.48.4018.9 195920Q.7, 2h2,91.6923.4, 24.4, 24.8, 25.2, 28.1, 28.8 with a solvent for a pe-

)l\(P (p- t ol ugbeRLthdRAGY b 1 1S 100Toprstabh tepipRrdiing Y tang Bf @?egﬂ?,%geﬁ?sdmingé ng an
-ray po (| 3 of 6.4, 8.1, .1,

11. 1, 12\.'\%{'? f‘ﬂB%‘teg%MB&@V@%ggsm‘%éﬁ§x‘;"%%"g’”% 2, 19.9, 20.5, 20 8,
21.3, 21.8, 22.4, 22.6, 23.1, 24.1, 25.1, 25.6, 26.5, 26.8, 27.7, 28.6,

28. 8, 32. 4. MturPsfasrasdéweloptide) sastiddednithe gifupcongting dsNgs.cor ding to clains

N (p- o uREBSH BTN Gro bUSHis Myt on sremiiese o g0 -y SOIESPHEN ng an
X-ray having Bragg angles (20/CukK,) of 10.3, 11.1, 13.0, 13.3,715.6, 17.1, 18.1, 18.4, 19.6, 20.0,

20.8, 21.3, 23.1, 25.0, 25.5, 26.4, 26.8, 27.5, 29.1, 32.8, and N-(p-toluenesulphonyl)-N'-(3-p-

toluenesulphonyl-oxy-phenyl)urea having an X-ray powder pattern having Bragg angles

(20/CuK,) of 6.4, 8.1, 10.1, 11.1, 12.0, 12.7, 13.7, 15.7, 16.2, 16.5, 18.0, 19.2, 19.9, 20.5,

20.8, 21.3, 21.8, 22.4, 22.6, 23.1, 24.1, 25.1, 25.6, 26.5, 26.8, 27.7, 28.6, 28.8, 32.1,

and b) N-(p-toluenesulphonyl)-N'-(3-p-toluenesulphonyl-oxy-phenyl)urea having an X-ray

powder pattern having Bragg angles (20/CukK,) of 8.7, 9.7, 12.1, 12.5, 13.8, 14.4, 16.8, 17.4,

18.4, 18.9, 19.6, 20.7, 21.2, 21.6, 23.4, 24.4, 24.8, 25.2, 28.1, 28.8.

5. Mixture according to claim 4, further comprising a compound of formula Il

e 1

Rr-:%— —H ]

=

\
H

wherein

R' is Cy-Cyealky! or Cg-Cyparyl, which can be substituted one to three times with halogen, Ci-
Caalkyl, -NR’R®, wherein R? and R® independently from each other stand for hydrogen or C- -
Caalkyl, or C4-Cgacyl amino.



powder pattern having Bragg angles (20/CuKQ of 8.7, 9.7, 12.1, 12.5, 13.8,
14.4, 16.8, 17.4, 18.4, 18.9, 19.6, 20.7, 21.2, 21.6, 23.4, 24.4, 24.8,
25.2, 28. WP 0280B4nith a solvent fora pe- riod in the rang®CefEPE3/0336000
hours at a tenperature in the range of to 150C, then isolating

N- (p-t ol uenesul phonyl ) - N - (3- p-tol uenesul phonyl - oxy- phenyl )urea. 4.

M xture of col our devel opers a) selected fromthe group consisting of N (p-
t ol uenesul phonyl )-N - ( 3-p- toluenesulphonyl oxy- phenyl )urea having an X-ray
powder pabtAcheat sensitive feaardinggnaterial -@emmmkcwmunﬂ@%claimv gnd 2gagell 3. 3,
15.6, 17 do tnd frikured Bocdoradioteairdds nd 520. 8, 21.3, 23.1, 25.0, 25.5, 26.4,
26.8, 27. .1, 32.8, and N-(p-tol uenesul phonyl)-N -(3-p-
toluenesulphonyl oxy- phenyl )urea having an X-ray powder pattern having

Br agg ang‘r S5 hedt 2évsitivEsgcoadingimateriaB adcordinty tb claiid 6, furtlie? cOmprisihgrat Iebst ahe 15. 7,

20 1, 25 Pedioringgingoutt o 50 0 50050 005 90 1 ana by

N- ( p-t ol uenesul phonyl ) - N - (3-p-tol uenesul phonyl - oxy- phenyl ) urea havi ng an
)1(-2r gy lgog%ﬁed?%ﬁsﬁﬁlg ré&YdldbGnﬁémgc&ﬂﬂﬁggE’lé aﬁ?Q( cﬁi’rﬁsa ?&no&%? thZreln]tﬁ’e 1

24. 4, 24. Beatzwsﬂwemidmgz@ats"a' EOMRFiSEs 6963538%?"3?"??6’ to cI al m 4 furt her
conprising a conmpound of formula Il 0 11 | RIl -NNHII OHH wherein
R is C, -C20al kyl or C6-C, oaryl, which can be substituted one to three
times with hal ogen, C - Cdal kyl, -NR2R3, wherein R2 and R3 independently
fromeach other stand for hydrogen or C - C3al kyl, or C, -CBacyl am no. WO
03/ 101943 PCT/ EP0O3/ 05560 -20 6. A heat sensitive recording material,
conprising the conpounds of clains | and 2, as well as the m xtures
according to clains 4 and 5. 7. A heat sensitive recording materi al
according to claim®6, further conprising at |east one colour formng
conmpound. 8. A heat sensitive recording material according to any of clains
1, 2 and 4 to 7, wherein the heat sensitive recording material conprises
at | east one stabiliser.



