;e3e, XT6T"12 JUN 2003 Heat Sensitive Recording Material -1 The ﬁﬁﬁz%
invention relates to heat sensitive recording naterials. It nore 03
particularly relates to such recording material in the formof a supporting
substrate, for exanple, a paper sheet, synthetic paper sheet or plastic
resin filmcoated with col our-form ng-4ystens conprising a col ourl ess or

pal e col oured el ectron donative conmpound (col our form ng cmmmmmmmm‘an
organi c el ectron acceptor (devel oper). Heat sensitive recor

convent H§ﬂ§4 émgcﬁé QE@E ﬂét ﬁalsystem for recording transferred igigf mati on
t hr ough — by utilising a colour reaction between a
col our form ng conpound and a devel oper. The properties which are nost

desirable in a colour formng material, in addition to the effective
devel ophiehpreséntdoNention reiates thkeatwensitisprensrsingoagtiegalsib thond partinglsdy and i nage

stabili ' L I a

noi st ur Leétgsi%é ?%#&?lhg e@iﬁ@%@%%@gf éfuér Qﬁp&gﬁ“@;fg‘? ﬁtgastg,oijg? g%%rg&gévggl%%ed
col our , sheehsynihetie papas sheetniplastic resirefildesadtepwith cadbwdiorreing systems f ast ness
of the I A i ' rties and
o i mor ST S8Rl o Bl SeSrd Cao b G TRaNE RHARE | °F "2
obj ect cdmpdundpardambrganiceziédton scoepton(desleloperat sensitive recordi ng
materials with inproved properties, especially to provide an increase in

i mge stability whilst inproving the background whiteness of the paper

bef or e Heatgiensjtieekcortingozaskapnuemtibnally besmasedds a $ystamm tevedavgiag traasferred

Tecor of M A PR 58 kot SEhedl oy GuBlroGesdstSator BBa Sholing, and

b) at |easingcompdendbopedevdlopdre formula ORL ~~ HXHABR2 (1), O
wherein R is unsubstituted or substituted phenyl, naphthyl or C, -Czoal kyl,
12 JUN 2003 -2 NH X is a group of the formula -CSO~7r1 ~~, -C -CAIis

unsubst Theiprederies shizhtare utostidgsinablel ie Iae;olqwﬁmlm_mg materiak; ilﬁmmarkbiene, or

of tor reeunoe yslnet gPLLlalr, i e S ARYE, dabi ol Bynbresg e A7 oL
- O CO- Nitability NespeQially lighitifastheSs of the- deVeldbled colBuCBeat-hnd malGtundHfshizss of the

-0 CO - o - -S., - T - - N , -OCOO
and - 0 PRSIBRE pHIOLE K assice e RSP calob PastbtBFETES 918! benzyl or

Cl- C2oadldwgloped colour and water fastness of the developed colour.

A need exists to improve the above properties and to improve the archival capabilities of
such recording materials. It is an object of the present invention to provide heat sensitive
recording materials with improved properties, especially to provide an increase in image
stability whilst improving the background whiteness of the paper before imaging and the
background whiteness of the undeveloped portion after imaging.

The present invention is directed to a heat sensitive recording material, comprising
a) at least one colour forming compound, and
b) at least one developer of the formula

0

1
R—S§—N—X—N—A—B—R 1),
SN N—A—B—R, (1)
0o

wherein

R, is unsubstituted or substituted phenyl, naphthyl or C,-Cxsalkyl, *G00002+

LT



wWth the proviso, that, if Bis not a linking group of formula -0 S02-, R2
is unsubstituted or substituted phenyl, naphthyl or Cil-Ceal kyl and 2 Hit 2003 f
Bis -O, R is not alkyl. R as phenyl or naphthyl can be unsubstituted or
substituted by, for exanple, C, -Cgal kyl, C,-CBal koxy or hal ogen. Preferred
substituents are C, -C4al kyl, especially. nethyl or ethyl, C, -C4al koxy,

especi ally net hoxy or ethoxy, or halogen, especially chlorine. R as

napht hyl is preferably unsubstituted. Rl as phenyl is preferably
substituted, especially by one of the above al kyl substituents. R as

C, - C2oal kyl can be unsubsti tygpHed or sjbstltuteg by, for exanple C, -Ceal koxy
or hal gg@ggrd?jpegfqﬁé%ﬁgbst||t|uents aq C, pAal |l{(oxy especi al |l y nmet hoxy or
et hoxy, or "hal'ogen) especialdy chl arjme. R ascG - &20al kyl is preferably
unsubstituted. Preferably, R’ is phenyl which I's unsubstituted or

substi tut ed .C -Ceal kyl 1- Cegl kox hal ogen i.nportance are

t he su%‘ést Fﬁ@éﬁtuﬁ‘i’e‘?{ﬁu%qtgﬁgﬁhepﬁﬁ'ﬁq'F%B&QV@P?ggeapég&{gﬁﬁl Oyf 80ps which are
Slﬁle]'Ei Un&wdtitb;ed%r-sﬁégtitkmh hemrrcéye;rfagdomppy met hyI X is preferably a group of
the fo

JUN 208 2 doingarum X i B SP natie By AR SOFo AR 68 e kit et o

subst i tcolmule,, m-ocoemmbez-of; s@@JNﬁtl +S- nstmetc@tméusmut edCO.Ni¢zD.KY! |

B e T

phenoxﬂQ%ﬁh@ﬂMbtltUBﬂ%ﬁ*@ﬂlﬁsﬂﬁhté&j &wl oangiquyczsalb,ﬂtl tuents are those
containing 1 to 4 carbon atons. Preferred substituents are C, - CBal k

hal ogeWit8 FP’PV'&PeIHan—BCEé‘IO@I"?k'QS Q'@é‘ﬁlq{fﬂ@wapﬂ)ﬁ%' &'%%%éﬁ“teﬂ Oéis a
napht hy|eyneuted p 3‘I %aahmp%r@tdaawsmw wieed -OA FSs Aot@k@r ocyclic group is
preferably pyrimdylene which is unsubstituted or substituted by

C, - Ceal kyl , especi aI ly by C -Cdalkyl. A as a C, -C, 2al kyl ene group is
preferabbyp ﬁenﬁ%ﬁhkﬂﬂtﬁﬂ%an%%%h@étlwe@oréffb%lt'&Yéded]Ffor%&ﬁifngfer@q(%elﬂwzs A are

phenyl ene groups whi ch are unsubstituted or substit

hal ogeFaQaﬁlg?m rthalpgen. Erslengd substituents| are fy-Coalkyt pereciady meﬂ@éar Ry,
C - Ceabl@swkonalegs@u@wéhbﬁwr%& MIM%’esp@cra@ggHBMﬁétﬁ RRAGRAphinyNR! ogen,

phenyl , phenoxXy hénoxycar bonés especl a
b

hal ogeRreemaYi W%ﬂltl@ed c%eﬂ%meny @éanaramssleﬁtﬁwéﬁwsp@rmaﬁhbbgeﬁ of faeghl y

prefer ggg,@5|wg§bﬁlt@érﬁs phenyl ene groups which are unsubstituted or
substituted by C -C4al kyl or hal ogen, especially unsubstituted phenyl ene

groups. Preferred linking groups B are those of fornulae -0 S02-, -S02-0)
- S02- N I I groups of
for mul alﬁ‘e’a-s 5 (gggeﬁkyl C%@)S 5n&6§§?tut§cggr s@sﬁ@fe'ﬂ"ﬂw fd?%?e ?r%%oglmy %g l'i nki ng
gr oups NBlogen sRyefelires suostpents arriC+-Bualkaxy, 9%09& Y Methoxy oF ethaky.\or hielogen, or
napht h3élspé[’lf‘é ﬁ*bhfb’i‘nﬂebﬁ éutas %H%%?ef@(afv@%ﬁbéthﬁt@@ by, for exanple,

C, - CBal k al ogen-su stl Ceal koxy-substituted
C, - Ceal kyI C, Ceal koxy, hal ogen-substituted C, - CBal koxy or hal ogen.

Pr ef er rp?@keféb'vh Wphe tykwmhmbg%a@g}aﬂ@ﬁnmm et Al ggcgﬁng‘bhfﬁ;f’o“

atons. Pre rred u ltuents are n (I
pr ef er #BlogenBtmastimgodancerare dke @&sﬁwecbmnukgrgunss Highlt pigfested are phenyl

Subst i (R HSHHbY & dUBEtITRATY CLEAKyI, PretdaBdMhethy!.

X is preferably a group of the formula | | or I | , especially a group of the

formula | |



Unsubstituted benzyl is preferred. 12 JUN 2003 -4 R2 as C,-C2oal kyl is
preferably C, -Ceal kyl, especially C, -Csal kyl, and can be unsubstit 42edNdg))
substituted by, for exanple, C, -Ceal koxy, hal ogen, phenyl or naphthyl.
Preferred are the unsubstituted al kyl groups, especially C, -C4al kyl .
Preferred groups R2 are C, -Csal kyl; hal ogen-substituted C, -Csal kyl ;
phenyl - substituted C, -Csal kyl; naphthyl -substituted C, -Csal kyl; phenyl
which is unsubstituted or substituted by C, - CEaIkyI halogen substituted
C, -Ceal kyl, C, - Cealkoxy-substltuted C - CBaIﬁy

hal ogerﬁ\%%Eh%ymr@opreaphﬁwepae)eyowcaman%wbs Hatﬁﬁpﬁwbsaﬁae%éhiw XA i s
subst i wmgnkzlyhﬁog&ﬂguwkut@di ch@igagﬁna Uham&xy s@b&{}@téﬂ@i -GBRYPE , ZaIR6S,

C, -C4al k en-substi t ut ed , - i'S unsubst i't ut ed

or sub%%@@ﬂ'@éb%&t@%ﬂkwy &n- |le@élﬁhowém@dqg¢n @nﬁmyb@hquym chis
unsubstphah%@e%@tb@uf%fféﬁé& Qﬁgg}ﬁd Qlko M.kueﬂfs é}alm%rbon eg& h RNy

whi ch i's un ut ed stit C, -C4al kyl . Preter are

devel optares. direfeueesubstituents aW@r@s&HWIR,hai @epfﬁelhytltumﬂﬁomaa&yls Glo€ealkylt ed by
C, - 4al r Y, ' rrulal | , -CA
S pheﬁ@%@%’éﬁ?ﬂ‘%h&% Au%%ﬁ[)@b&&'? B%gf)grdpﬁﬁgst |r? EI? é@glﬁt{/sm@,té%dal kyl or

hal ogen, preferably unsubstituted phenylene, |ike 1,3-phenylene, Bis a

peneyl i SHEEEoosRE AR i ey Bl By ¢ o BSien & 3BBR T B

especi & Galklyic rypeciaily by G Cmikybt i t ut ed by C, -C4al kyl . The conpounds 01’c

formula (1 ) can be prepared in accordance with schenes 1-3 bel ow, 12 JUN
Z003 -5 X001l RS NCXRB-ANH----f RSN'NABRI +Z2111 110
O H H A 8 8 CRC3dlitylene drolp is pieferably Cr-CralBléhd\lespddidly'CiiCaky@ne. [~ 1 | O OH
H

Preferred groups A are phenylene groups which are unsubstituted or substituted by
C,-Cealkyl, halogen-substituted C,-Cgalkyl, C-Cgalkoxy-substituted C,-Cgalky!, C;-Cgalkoxy,
halogen-substituted C;-Cgalkoxy, C¢-Cgalkylsulphonyl, halogen, phenyl, phenoxy or
phenoxycarbonyl, especially C;-Cgalkyl, halogen-substituted C,-Cgalkyl, C1-Cgalkylsulphony!
or halogen.

Highly preferred groups A are phenylene groups which are unsubstituted or substituted by
C1-Cqalkyl or halogen, especially unsubstituted phenylene groups.

Preferred linking groups B are those of formulae -O-SO 5-, -SO,-O-, -SO,-NH-, -S-SO-, -O-,
-0-CO- and -O-CO-NH-, especially linking groups of formulae -O-SO,-, -S0O,-O- and
-S0O,-NH-. Highly preferred are the linking groups B of formula -O-SO,- and -O-.

R; as aryl is preferably phenyl or naphthyl which can be unsubstituted or substituted by, for
example, C,-Cgalky!, halogen-substituted C;-Cgalkyl, C-Cgsalkoxy-substituted C,-Cgalkyl, C;-
Cgalkoxy, halogen-substituted C,-Csalkoxy or halogen. Preferred alkyl and alkoxy
substituents are those containing 1 to 4 carbon atoms. Preferred substituents are C;-Cjalkyl

and halogen. R; as naphthyl is preferably unsubstituted.

R: as benzyl can be substituted by the substituents given for R, as phenyl or naphthyl.
Unsubstituted benzyl is preferred.



XXRONOE---~R0O03. ~ Il H+ R BA-NHR2 11l NNA-B-RR OOHHwere
R, R2, A) B and X are as defined above and E is al kyl or aryl. 17 JUN 2003
Furthernore, in the case where the species H2ZN-A-B-H i s avail abl e the
conpounds of formula (1 ) can be prepared in accordance with schene 4
below, X O04. RS-N=CX HB-A-NH -=4R SN NABHI1II "f* 2211 11 0O
OHHXORSN NABRIIl I OHHINn the case of schenes 1, 2 and 4

t he R, -sul phonylisocyanate (or R, -sul phonamde) is reacted with R2-am ne

(or RZ-jsocyanate).in th ese or absenc f an organic solyent.

br ef or B8PS Creetie) jretertty b SRl S ATe e g e e reBl iR ctch as
alr ormat Fqbdﬁ%{d%@bﬁﬁdﬁ@)&mpté} Ir?lxd:.{aﬂ(beﬂ Halogen bmdgydrna@gmlg?fsélfeﬁbc? Ei‘h_aﬂ(;bc or
alicyclic hydrocarbons, chlorjnate rocar bons, dial kyl acyl am des,

al i phaypﬂitﬁé?‘@dsaﬁkyggf%ﬁét?%peﬁ@&hé'g;“gg‘(i cyclic ketones, aliphatic ethers,
cyclic ethers, alkylnitriles and mxtures thereof. Mst preferred are

o ot nrelEERGarotas Fe 2100 TORB0HOa U s o GO SCET e

but yl aceicbiryl: RAftHY-sebdiRited ), makiephatyl whieh isdnsdbsititear sastitREE by

but anone, cycl ohexanone, nitronethane, acetonitrile, propionitrile,

ni t r ombt1RaAkY! BRIPgANSHASHERS Gi-freali Grfkoxisibstbted fy-Carlkyli GrEmikdne,
car bon hbl%gél%bﬂ)é?iidté@c1@#1?6%Wn; AApHihy® BRY BBZANRhicH P MatiREed Byt Ur es
thereof. Polar erotic solvents such as al cohols may al so be used. 2I<'he
react | &nGqalkyashalogsy carried out at 0-100C preferably 040C for up to 12

hours. The reaction may further be catalysed by tertiary am nes, carboxylic
acids, amdes or ureas._In the case of schenme 3, the reaction of carbamate

R, SO2NHigtbePiRfaried-aipwrs Romank2C.ally!: halogapsieitgad Crb.elkyerherahivhish iswat er
or gani ¢ng@s¥fmdd & su%t’ghté'a%ytT@PCfaWyl gm%}%@ﬁéﬁﬁﬁ}ﬂ @n@beRR? @@F:ﬁ i9f an

i norgani c or_organi c base. pi cal I'ncl’'ude those discussed

her ei niep@istituteshersubgtituted byl vdaliy rahalogas, gspacially Ghemd whickd®o3, Na2C03),
al kal i ; ' Iﬂg@-l , alkali netal al koxides (sodium

met hoxiu e '%klbdﬁqj%@ﬁg,gﬂt&ee?ti ar‘yclagqrgv}ries such as triethylam ne,

di i sopropyl et hyl am ne. Many synt heses are known for sul phonyl ureas and are
i ncorp i f ( . Chem, 1990, (33), 9, 2393,

Chem Rggéﬂeﬁ%ggé@é(\%g&dl& f%@%gg'v&?é\@g‘%, 65), 365% . In addition, the

pr esentRiiismpkenyl which és stbstistastbyt 6:-alied, rief methyfornula R8 R2 R ~~ H X
H(2), OR4 wherein R, is unsubstituted or substituted phenyl, naphthyl or
C -CzQGal kyl, R3 and R4 indepfhdently of each other are hydrogen,

C, - CealXigla group oigtbe feyomda i t u |ed C, - Ceal kyl, C, -Ceal koxy-substituted

C, - Ceal kyl, C, -Csal koxy, hatrGgen-substituted C, - Ceal koxy,

C, - Caal kyl sul phonyl , hal ogen, phenyl, phenoxy or phenoxycarbonyl, NH S O X
i's a groigphehylbmewhieh Milisubstitutedlor bubbstitutéd by OGC,alkyl or Galogen, preferably

unsubstituted phenylene, like 1,3-phenylene,

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

R. is phenyl, naphthyl or benzyl which is unsubstituted or substituted by C,-C,alkyl or
halogen, especially phenyl which is substituted by C;-C,alkyl.

The compounds of formula (1) can be prepared in accordance with schemes 1-3 below;



.12 JUN 2003 B is a linking group of fornmula -0 S02-, -S02-0, f@W?ﬂﬂa
-0-CO, -CONHS02-, -S02-NHCO, -OCOO or -OPO(0R2)2 and RZ
unsubstituted or substituted phenyl) naphthyl or C, -C2oal kyl, with the
proviso, that) if Bis not a linking group of fornula -OSOZ-, R2 is
unsubstituted or substituted phenyl) .maphthyl or C -Cealkyl. As to R, R2,
X and B the above preferences apply. Preferably, R3 and R4 are hydrogen,
C~- C8al kyl, hal ogen-substituted C, -CBal kyl, C, Ceal kyl sul phonyl or hal ogen.
Preferred al kyl and al koxy groups R3 and R4 contain 1 to ﬁ carbon atons.

H ghly preferged groups R3 and R4 are hydrogen, C, - aI kyft or hal ogen,

especi ally hydgrogen. O inportance are conpounds of a (2), wherein R
i s pheyl RE+GrNs=Cukitijut Rg—B—B— Rl ky=—pr —ef&b-IN/ byNﬂeAh‘le RO X is
a group of thélformulal I , ZC R3 and 4|ndepende:5 & ch other are

hydr ogen, C, -&al kyl or hal ogen, preferably hydroge | i nki ng group

of fornmula -O S02-, and R2 is phenyl which is unsubstitut ed or substituted
by C, -4al kyl ~ especially phenyl which is substitut by &£, - C4al kyl. The
conpounds of fjormula (2) can be prepared as given aljpve fjor the conpounds
of forpul aR(-Jr Nmepcmwgigmmm—qonpounds—ﬂr a—isvr— xalpj-eA—B-R
tri phenyl met hailnes % act dhes, benzoxazi nes, Spi ropyr ahs Ior prlef er abl y2
fluorans. Pref®rred col our formers include but are t m ted to;
3-di et hyl am no- 6- et hyl fl uoran, 3 di net hyl am no- 6- net hyI - 7-ani | 'i nof | uor an,
3diethy|am’n06ne(hyl 7-anilinofluoran, 3 X
dlethylamno-g I-7(24d|rrethylanlllno) fl uor )]\

met

3-diet chlo or

3-di et % jﬂ hy| l%("3 he'i_f a‘ﬁﬁi’?ﬂﬂmw ani |Bh0)||_f_|NJOI‘ ahl A—B-R,
3-di et hyl am nQ}6 12 J U N 2003 _g_ nethyl -7-(2-chl®r ¢qni |l Hno) fl uor an
3-di et hyl am no- 6- net hyl - 7- (4-chl oroani | i no) fl uoran,

3di et hyihars RQ6; AEB Ayt X7aré Zsfdefiosdativiei ama)E islalkyt anaryl.

3-di et hyl am no- 6-net hyl - 7- (4-n-octyl anilino) fluoran, 3-diethylamno
-7-(4-n-octylanilino) fluoran, 3-diethylam no -7-(n-octylam no) fluoran,
3- di et IFyHAsNiwe, il {r(ejd:ds@nm)draltﬁd’sﬂecfebl}QNQNB-H is available the compounds of

- i ot RYTaIR (1580 BR prResied Ao t'aré‘%ﬂ%f"'zﬁ”&%mm n0-7-t- but yl {1 uor an,
X

3di et hyl am no - 7-car boxyet hyl fl uoran,

3-di et hyl anin 6 chl or o- 7- ani | i nof | uor an, /U\
3di ethyla No-&- 7- no)_fl ugr _,_ AR
3d|ethy|gﬁinq16 mspﬁ'?(? 45&%%’4%) quorE{] i —N° N—A—B—H
3-di et hyl ami nd@fi - et hoxyet hyl - 7-ani | i nof | uor an, H H

3-diethylam no-7-(3-trifluoromethylanilino) fluoran,
3-di et hyl am no-7-(2-chl oroanilino) fluoran,

3-di et hyl am no- 7net hyl fl uora, 3-di et hyl am no-7-chl or ofI uorjan,
3-di ethylam no-7-(2-fluoroanilino) fluoran, 3-diethylam ncJ- benzo[ a]

fluoran, 3-diethylam no-benzo[c] fluoran,
3-di butyl am no- 7di benzyl ami nof [ uoran , 3-di butyl am ney 7- a | i nof | uoran |,
3-di et hyl am no-7-ani | i nof | uoran, 3di butyl am no- 6- lgnst ty | or an,

3-di butyl am no- 6- net hyl - 7-ani | i nof | uor an, —S—-N N—A—B-R,
3- di but yl am no- énet hyl - 7(24d|rrethylan|I|no) quor%yH ‘|_|

3- di but yl am no- 6-met hyl - 7- (2- chl or oani | i no) fluoran,

3di but yl am no- 6- et hyl - 7- (4-chl oroani I i no) fl uoran,

3d|butylamno met hyl - 7-(2-fl uoroani |l ing) fluora

6-
3- di butl) 3547628 SRBATRGS 172 %@d # ther ﬁ*uﬁwlefmmﬁﬂ%natﬁ {e5}PurauiboaAmide) is

3- di butrgh@sd Wh @(;Iatmm ey, Llsgcyéﬂétb) iAQhé BRYsBRGe or absence of an organic solvent.
3-di but%l am no- 6- chl oro-anj | i nof| uoran

3- di butRrPieR Ehepraspnee pliamAPair 2RPPIAA GPratic sevaR such as aromatic

3- di butpipsda Fﬁb'ng Erdoriitéd Sdftatit R roEéﬁ@ﬁsﬂ'&hphatlc or alicyclic hydrocarbons,
3-di but yl am no- ( 2f l uoroanili no

fl
3- di but%ﬂ'QiWPFRSL (qqamyqlaﬁylpgylwpgﬁq q{v@)‘uatpq efseraraliphatic ketones, alicyclic
3- di penfeydrg] éli?)‘hﬁﬂ@émél's' Z%éh@'e'tﬂé?@fdllkyﬂﬂﬁfés and mixtures thereof. Most preferred are
3-dip ente/lamn06 met h Y hIoroanlllno? flu
3di pentplugne rﬁy137'3§-33€tt'fq quymie h@Vﬁ?'I‘%ZﬁPPi H@pthy fQH’ﬁ%!ﬁ'de dnmethylacetamlde
3-di pent yl am no- 6-chl oro-7-ani | i nof | uor an,
3-di pentyl am no- 7- (4-chl oroanilino) fluoran,
3-pyrrolidino-6-nethyl-7-anilinofluoran,
3pi peri di no- 6- net hyl - 7-ani | i nof | uor an,
3- (N- et hyl - N- pr opyl am no) - 6- net hyl - 7-ani | i nof | uor an,
3- (N-net hyl - N-cycl ohexyl am no) - 6- et hyl - 7- ani | i nof | uor an,



.12 JUN 2003 _g_ phenyl am nophenyl ) am noani | i nof | uor an,

3-met hyl -6-p-(p d nmet hyl am nophenyl ) am noani | i nof | uor an, 12 JUN 2003
3-di et hyl am no- 6- p- ( p- di et hyl am nophenyl ) am noani | i nof | uor an,

3-di et hyl am no- 6 p (p-di but yl am nophenyl ) am noani | i nof | uor an,

, 4- di met hyl - 6- ((4-di met hyl am no) ani lL.igwo] fl uoran,

di nmet hyl am nophenyl ) am no] - 5, 7- di net hyI fl uoran,

-tris(dinmethyl am no)spiro[fluorene- g - pht hal i de] ,

4-
6'

, 6,6 -trls(dl et hyl am not)ﬁ EI ro fI uorene-9, 3
bi e
bi
bi

2

3.1

3,6,

3 t hal i dej,

3 5. b1 StaeRA PR PR U Abeats, HetAteh ABENIA: lgkanydrofuran,
3,

3

:

3,3

h

' %ééloﬁlé rﬂ%lﬁa{?wnénéy&%@ﬁéh’drﬂephirbm'eﬁﬁﬂe acetonitrile, propionitrile, nitromethane,

i s- 2-( - di h | am nort])hen fp met hoxyphenylt)et henyl - 4,5, 6, 7Ttetrab
phpﬂ\é”qnaglycoldlmethylether chloroform, dnch oromethane, carbon’tetrachloride,

> g:o Ep&%ﬁz%é@khﬂ@d@&@.@é\wbhnznﬁﬂue@ttﬁmafp Rt pr St IENts such.a&- tetrac

3, 3- bi gcohals may(@lsqpbe Berd. dThrosaelsn i reforablycapisg qut at 6:160°G preferBblyopht hal i
de o
3, 3- bi $O7G 1Y P IRARERYISh TR fpagtion may, Hithes DR, EHaNSTY Rt IRHaHaTIes| 1 4. 5. 6, 7- t et
r achl orcagokylil dcitis, amides or ureas.

3- (4-di et hyl am no- 2- et hoxyphenyl ) - 3- (1- et hyl - 2- net hyl i ndol e- 3yl ) - 4- azapht ha
l'i de,

3- (4- diretieydaaaohschzned Hiaky pdeetiyh pf Sarbdmat BISRNAENOE whit amine3RyBANMAZ apht ha
l'i de,

3- (4- cRAYAIHSATTIE] AV AKTRSS ATHRS RIS RIERDIC) So8/ et TR Brereaf iy Nendol e- 3- y1 ) -
4azap htpl’e‘ﬂehd@or Sosnbé sf dn Riokydniermegdnic baskol BrpRay §glveritd imeluddehose

2" phentsHSn e AR b aied kB AR bl ke AEOFa Ay am

no- 3, 1111%1& lﬂ&)‘éddb@ (RBOH, KOH), alkali metal alkoxides (sodium methoxide), pyridine, tertiary _
ﬁopgeg%ﬁ% g:qe?téﬂgtl‘l)?]aml odolalls%rgpyletéﬁggltnhoxyphenyI) 8- met hyl - 7- di net hyl am

-[ 1- met hyl et hyl i dene} bi s(4, 1- phenyl eneoxy- 4, 2- qui nazol i nedi yl )] bi sS[ N, N-
diethy enzen %
bi s( NmetHW %ﬂ”ﬁ'ﬁéﬁﬁ/ ierneuyn-far SHIRhAW L9 8Rd Bie/Bsasporated herelp Y feferange m xt ur es
t her eof(y.M¥d Cidm.| heoalpe)e9 cZdoayIChémIFBvVIgI95TBOY NJ EheRRAe, 16980(6%) a5y, Or as
a mxture with other colour form ng conpounds; or they may al so be used
together with further black col our form ng conpounds. Highly preferred are
3- di et hylaaaitio®,the PRIsBN inverdiBh lid difdctdéePoddvel compounds of formula
3-di et hyl am no- 6- et hyl - 7- (3met hyl ani I'i no) fl uoran,
3-di et hyl am no- 6-net hyl - 7- (2, 4-di net hyl ani | i no) fl uoran,
3di but yl am no- 6- net hyl - 7- ani | i nofJ uor an,
3-di pentyl am no- 6-net hyl - 7- ani | i ffef | uor an,
3- ( Nmet hyl -N-pr yl am no) - 6- met hyjl - 7- GB-I-LlH‘]OH uor an,
3- (N- net hyl - ),{ | ohexyl am no) G-rrniAiy | 7- arfi | i nof | uor an,

(N-et hyl - NRjstfrrry Nari-Ke) N6 w -ani | i nof | uor an,
n

3-
3-
, 3-
orm
o

3-

3-di et hyl ami no- d¢hi blr o- 7- ahi | i for an, @),
3-di but yl ani no- 70(2 chl or oani | | ng) f | uor an,

3- N et hyl - p-tol ui di no-6net hyl - i Iinofluoran,

3-(N—et hyl - N-t et r ahydr of ur f uryI am' no) - 6- met hyl - 7- ani | i nof | uor an,
3(N- et hyherbini sobut yl ami no) - 6- met hyl - 7-ani | i nof | uor an,

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

2, nét iByNs@sti Medjprnetmyqum phendin naphiay! or GotCaglkyl,

3- 4 d'ﬁtM A nBegsrRiehfx Mpéh%nwtaer%ré ﬂy&sgéﬂddgaﬁ(whma eut?smedl azapht hal

[ de 3, 3-bi s(p-di net hyI am nophe am nophthal i de and m xtures

nyl
t her eof Ci-Ceallgyl, frC @iioay-substityted & e%‘bwp‘ésgaéﬁg@m hﬁ'@% WI‘@T%I ut| ons
conpri sgn e ) ratehl hgaoe.g
si ngl e- % gsagﬁo(%( %ug Jrs;ﬁd?\gf Pglgéé%{bﬁfﬁgn pogg)zgrs@sem cryst l Iattl ce
which is identi cal vvlth the qgyystal lattice of gne of its conponents. One
conpone £ the guest nt cry$tal lattice of the other
conpone%:'Sé%O%g%?%@"ﬁ@at hechost ne Qﬁr a;LyI ifffaction pattern of such
a nonophase solid solution is subst an |aIIy i dentical to that of one of the
conponents, called the "host'. Wthin certain [imts, different proportions
of the components produce al nost identical results. In the literature, the
definitions by the various authors, such as, G H Van't Hoff,
A.|l.Kitaigorodsky and A Whitacker for solid solutions and m xed crystals
are often contradictory) (cf, e.g. "Analytical Chem stry of Synthetic
Dyes', Chapt er 10/ page 269, Edltor K. Venkat ar aman, J WI ey, New Yor Kk,
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i butyl am no- 6- net hyl -7-ani | i nof | uoran and

i propyl am no-6-net hyl - 7-ani | i nof | uor an; 12 JUN 2003
i butyl am no- 6-net hyl - 7-ani | i nof | uoran and

2- butyl - N- et hyl am no- 6- met hyl - 7ani | i nof | uor an;

i butyl am no- 6- et hyl - 7-ani | i nof | uogan and

cycl ohexyl - N-met hyl am no- 6- net hyl - 7ani | i nof | uor an;

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

i et hyl am no- 6-net hyl -7-(3-nmethyl anilino) fluoran; 12 JUN 2003 -12

i buByd ahmkm @mﬁephgdrmwaam Somfi’p@cOa,nSéIaddH -0-CO-, -CO-NH-SO,-,

i et CSI%CE A | ani i no) fluoran;
i buty am no 6- et q ;(g%c?l Fuﬂér{an and

i peﬁi ipl unsulbaditBedrot mdstntmmwphenybfnhpmmqur C1-Cyoalkyl,

| b u&/mﬁ{g pﬂ&)?%g@ tgﬁé1 b ﬁ% 5\8‘@5 hﬁl{}?ﬁ{/ rldgé%P o?rﬂgllal S)osr%ﬁ’ R is unsubstituted or

[ bu$l;dsatmted)prfi}nvenbgﬂ|th)7l-cmm {Ggalifl uor an and

i et hyl am no- 6-chl oro-7-anilinofl uoran;

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

I buAy k@R, Ry; X-a02-Bchk@boaa pteferenddsiappin;

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

et hyl - p-t ol ui di no- 6-net hyl - 7-ani | i nof | uor an;

i buP;df@rﬁbl\LlypﬂﬁamﬂﬁHhade%degdnt 000, alRy! Aialagneth- s|u7bst|tute|d Cy- C?alkyl Ci-

N e AL O i o R 1 86 LR AR o

N- ebémbn Bltonse) Bligh pm‘d‘rfe)d-gﬁoﬂﬁ RyhndRpafe rry@rfdgear 8pCaalkyl or halogen,
n?‘- -nmet hyl -7-ani | i nof | uoran and

ot RS

KIROPR- opyl am no- 6- met hyl - 7ani | i nof | uor an;
butyI am no- 6- net hyl -7-ani | i nofI uoran and

g)gt orﬁ_ng% %4dl i ngsgépﬁﬁ'%? iar‘fﬂ ;'?lI'lEJ)?Irﬁgr an and

et hyIsagmemnﬁuaﬂsmubstﬁamulUyrmf¢4an<ryarpreferably by methyl,
i et hyl am no- 6- net hyl - 7- ani I'i nof | uoran and

propyl - N- met hyl am no- 6 n®t hyl - 7ani | i nof | uor an;

i et kb agror Gthetdinbita’ - (3Ht ol yl') ani nof | uor an and

i et hyl am no- 6- net hyl - 7anL inof | uor an;

i butyl am no- 6- rret hyl - 7-ani | i nof | uoran and

1d| bu?{‘?% ‘IEI%YH Hﬁ{ﬂl&o&igam ?tﬁﬁ%%r?e%gﬁ%% ,g@;- G Ifyl or hao?gen, preferabiy

phenwydrégér- di et hyl am nophenyl ) - 4( 4- met hoxyphenyl ) - 6- net hyl - 7- di net hyl am

0-3, 1

phenﬁbg%ggﬁégﬁp@?ﬁ)mﬁn e(?ﬁ?l%z:’ﬁn&- met hoxyphenyl ) - 8- met hyl - 7- di et hyl ami
o 3 lﬂaempjmrakwmeh is3urciubstityted or nabsdituted by C+-Caalky!] éspetialiypplenyawdich is

I e) bi s(4, 1- phenyl eneoxy4, 2- qui nazol i nedi yl )] bi s[ N, N-d

et hyI %gﬁggﬁéﬁﬁﬁqd glﬁ{)lt he above nobnophase solid solutions the first
onpound is in a nolar ratio of 75 to 99.9% by nole, the second conpound is
nar i t 1Z3RY I f | uti ons
orpr i o Rk tst S s e ealBeriRiEREs Shef aag‘?let%I’IIs Rbuhds 3
di butfgrhasta (190- 6- met hyl - 7- ani I i nof l uoran (99. 9%
di et hyl am no- 6- net hyl - 7ani | i nof l uoran (0.1 % 12 JUN 2003 -13
di but yl am no- 6-net hyl - 7-ani | i nof l uoran {99%,
di et hwemidmofcﬁmn‘@tdwﬂpoﬁna@iaid, fr_ofelxampmn triphefgimethanes, lactones,

di butyl am_no- 6- ne I,i r‘g huoran (959,
et IyT4RHARE8- EII’EPR P“%° el WPA% (5% ;

utyI am no- 6- net hyl - 7-ani | i nof | uoran (90% and

ib
: E %ﬁeﬂ%@h%rﬁ?ﬁsﬁ%lgﬁnﬁt%? paﬁlmnhadq Sé/silegwﬁmﬁmo-oé)rhethylfluoran 3-

memylbmm@smtmﬁmnmmmm S-EﬁalthyIIarmﬂé-ISUﬁétaVI 1-affinofluoran, 3-

s Sl BT TRU A b SRk oS eran drd sBMamnertmetnyt 7

butdﬁloa@ﬂuwarﬁsrméthylhmYnoasunIdtmm(eqrmrérﬂét%(lamnﬁb) fluoran, 3-diethylamino-6-
i sopropyl - N- et hyl anmi no- 6- met hyl - 7ani I i nof l uoran (5% ;

i butyl am no-6-net hyl -7-ani I i nofl uoran (90% and
Cycl ohexyl net hyl - N- et hyl am no- 6net hyl - 7-ani | i nofl uoran (10% ;
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- di but yl am no- 6- net hyl - 7-ani | i nof | uoran (95% and 17 JUN

- N- Cycl ohexyl net hyl - N- et hyl am no- 6net hyl - 7-ani | i nof |l uoran (5% ; 2003
-di but yl am no- 6- net hyl - 7-ani | i nof l uoran (90% and

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

- di but yl am no- 6- met hyl - 7- ani | i nof | uargan (95% and

- di propyl am no- 6- net hyl - 7ani | i nof | uoran (5% ;

-di butyl am no- 6- net hyl - 7- ani I i nof | uoran (90% and

-N- 2-but yl - N- et hyl am no- 6- et hyl - 7ani | i nof | uoran (10

- di butngithy? {8=chlareartiife) ffueran) 3- ﬁ@th)’iﬂi‘ﬂ'aﬂ 6¢rastinyl- 7aﬁ’dchloré?'=m'hno) fluoran, 3-
-3*2 Btéwar%sts%mgr m%ﬁ {ammoﬂlﬂaﬂaln' @-%fétﬁ&@irﬁiﬂofe%thyl 7-(4-n-octylanilino)
i but m no- 6 ani

i nofl'uoran (90
-di et Hytpram STgLemymmhg FZ-{A-amicthiland ol eeran,(3-die lamlno -7-(n-octylamino) fluoran,

- di buﬁ)q'&ﬁ])(l%@ln%. il Lﬁéh_@arﬁi’ﬁb filRR5A @ﬂlémy%ﬁngQﬁ% methyl-7-(dibenzylamino)

-di ethyla -ani { i nof ['uor an

- di bufiyorani :hdteﬁmm|n91&qrﬂan7l-l_inntjwlflugre@n3(dmlq)glammo -7-t-butylfluoran, 3-
i g: ghpﬁk%nﬁgo% @E%B%*Qt@jl%r%,n@ faﬂﬁnc% g%g@oro -7-anilinofluoran, 3-

- N sdwﬂWlarf\Inetﬁambmyi ?rcbsmerhim|a1ylino7ﬁmran,rﬂ)ﬂlletlmaannq B9hethyl-7-(4-

-dib |, ani no- 6+ f : ,
N1 o SR Ry s sEuR R R B R Bifingtuoray fydethvianing & 2003 - 1
-di bumdtlwiﬂumarﬁaqmemwanﬂmamchlmnfﬁjom 3Fd|QtBﬂa/f)1;no -7-(3-trifluoromethylanilino)

i SII' Iba {ﬂg{{%lm %I'gfe%ﬁ%fﬁ‘?{?(g?% F)IQPI'QI(I) )Slg?an ? g&b}gﬂfieﬂﬂmg A ﬁﬂuoroamhno) fluoran,

- N- cy GHdidteyigind-berizofd) ioomnaa; Brdmylmhmamento[n]dﬁmmr awlikutpaino-7-

SRR I W M —
-di et hwwmmmoas~thwilu&amm d:IlbOlealmlm amétB@% anilinofluoran, 3-dibutylamino-6-

: SII- gts %%rré%;\%e}sg Wnltpoaﬂe%rhﬁl)@-ﬁﬁgbwgéb}jjé%étﬁgl 7(-62900/rQI6roanilino) fluoran, 3-
- N i s ergutflaiinetdiedivl-nq4 Shigeddmtinoy futram, rodibutglaaind- 8@94thyl-7-(2-fluoroanilino)
N1 solRfR. R RJRBRb e TR IR HQ?”'[%’RQH”@@O%":’UW‘W'”O e

-di et mmmmqhﬁanmdsfwovéh ardibutpaminesé-ahiofBaifnofluoran, 3-dibutylamino-6-methyi-
: SII' 2[ %ﬁdﬂg'\t% agnhﬁ%)tafmﬂraw aﬂ'?ﬁ'tplﬁg‘l'r?%gr(%ﬁﬁ g1y lnc%r}lugran/% ‘dibutylamino-7-(2-
-N-pr CimysfoalNﬂlrfBI ﬂudr@iﬂ%dib@tyl@mﬁﬂrqﬁ-(ﬂ&mthylmfdrgwiammoZIO%ah 3-dipentylamino-6-
AR 5 A P AR et o

-di et W;be’tfﬁ?laﬁtﬂm@ mtﬂ‘ﬁhorﬁnﬁiﬂiwarﬂmbb fhaaram, 3- dlﬁ%tylammo 6-chloro-7-anilinofluoran,

"o ot Rt Bruh 2 R Braano) s TG gg- ety 7 aiinofluoran, 3

- di et Fuﬂaearraﬁwe ﬁwdw,tli‘ryémmoﬂaérahys M—l?ﬂélWIJNJ@rb afhPRy4s:methyl-7-anilinofluoran,

] g: g: %(I\imeﬂyl@ W@iqﬁ%rquman l@}l{}&i\&lﬂ?ﬁ@? nc%]@p %-élﬁ%thyl N-cyclohexylamino)-6-
- gl gUtmitaW‘{lﬁnlﬁncﬁfﬁbFBH |37Ngéthilllpﬂ@fdlduﬁds)ﬁ@r(e&@%afmlmoﬂuoran 3-(N-ethyl-N-

L di bluts aé]cﬁ)a({:lﬁ m@% ﬁé‘ﬂﬁtg% ﬁggﬁanﬁuHén) sgﬁaﬁﬁh)l(lg\b@éamy/%mmo) 6-chloro-7-

, 3- bi S&rﬁhrféﬂ&dr’an% (N-tehWI Wﬁhh@f&fkﬂﬁﬁ/hﬁhh@% 2\@%,4 7-anilinofiuoran, 3-(N-ethyl-N-

- di butyl am no ani |l jnoflu

pheny'PQQH“(@@i’@Bﬁ;}T‘ﬁ%VhBﬁﬂ'@"r’@ﬂ”j’rad’a @Z‘F“?hé{'é{g‘!(?BﬁBW9F’)n°é"6rfﬁ?tﬁy'r7 “7- di et hyl am
no-3, 1- Qﬁlmﬁ@%hn@(ﬁi‘%propyl N-3- Pentylamlno) -6-methyl-7-anilinofluoran, 3-(N-ethyi-N-

2phenyl - 4- (4- di et hyl am nopheny 4- met hoxyphenyl ) - 8- met hyl - 7- di met hyl am
no- 3, 1beRoBRIRYVIRR NEbE-Methyl-7- anlllnofluoran 3-cyclohiexylamino-6-chlorofludran, 2 -methyl-
6-p-(p-dimethylaminophenyt)aminoanilinofluoran, 2-methoxy-6-p-(p-
dimethylaminophenyl)aminoanilinofluoran, 2-chloro-3-methyl-6-p-(p-
phenylaminophenyl)aminoanilinofluoran, 2-diethylamino-6-p-(p-
dimethylaminophenyl)aminoanilinofluoran, 2-phenyl-6-methyl--6-p-(p-

phenylaminophenyl)aminoanilinofluoran, 2-benzyl-6-p-(p-



. 3-di butyl am no-6-net hyl -7-ani | i nofl uoran (80%, m xture of
2- phenyl - 4- (4di et hyl am nophenyl ) - 4- (4- et hoxyphenyl ) - 6- net hyl - 7-dh ﬁm am
no-3) 1-benzoxazine and 2 12 JUN 2003 -15
phenyl - 4- (4-di et hyl ani nophenyl ) - 4- (4- et hoxyphenyl ) - 8-met hyl - 7-di net hyl am n
0- 3,1 benzoxazi ne(20% ; 3-dibutylam n? 6-nmet hyl -7-anilinofluoran (90%,

, 4" -[1-met hyl et hyl i dene) bi s(4, 1phenyfeneoxy- 4, 2- qui nazol i nedi yl ) hi s[ N, N-di
et hyl benzenani ne] (10% ; 3-di butyl ani no- 6- net hyI 7 ani | i nofl uoran (80%,
4,4' -[ 1-net hyl et hyl i dene) bi s( 4, 1phenyl eneox - qui nazol i nedi yl ) pi s[ N, N- di

et hy| beRenyRERneRIENy DaoaniliRofivaiasp BxrathWéi-p- zo §maﬁ?ﬂw%ﬂ'§0@myﬁ@nu@ed singly
or as §mf‘ﬁdﬂ‘tha‘ﬁ wcﬁéihﬁmﬁ{o szsl<.9uretr#ﬁarﬁhaﬂqéwnmmasﬁ.mmbra%s3 -diethyl-

trlpheny met h anes actones benzoxazi nes and plropyrans or
t hey naying-&e- b@l%\é@nme@wv@ammmnlllr@iw 2¢ft- a'm@t%ﬁd(frdrmfhwm@n@brrpounds.

Exanpl Qﬁlhﬁg] f|§Hl%h @t[(tiedlm@f?\ly%‘rﬁlnéd?{eﬂlll%|98P5’9J-H}q§th§‘lf|§orghVf? pre. The

h
6 G FliMBE
nDnOp ase solid SO uti1 ons can prep ared y a Varlet ? Sﬁg@ ane such

et hodaménoysriroffsierenet s rn*‘é'éﬁlid@h 3 ﬁ@ﬂdwﬁyﬂaéwno)aplm{fwre@ﬁ O REGAEIE T ho
desired 4 %5@%5&?!&%6&%%9 UI : %fam phiidilo W 3 B% -&lﬁ%th)’laﬂmﬁosu' table

sol vent ' or m xture vents inclu are not limted
t 0 t ol peernyl)pbbatidem 8,3-Rigt{2-fe-dimptoraminopeewdri(p-mrthoxyhenyliateenyl-4,5,6,7-

acet onf PRI AR T P AR P BRI R AR o R, e

ot her Arﬁﬁ Wtetmdmmhthélﬁde B3Broighhais(4-pyrrdidndphengletihderted@pl]4s06,dt ed by

;[)gﬁz a es}ra B%Q%éﬂé’ll&a%gebﬁssﬂl (\éﬁ'ﬁétpg)éyﬁ%%%g? f(4 ﬂ(ﬁ.td}ﬁ ?wnﬁwfgg p%)@ br ought

‘cr yst alls,6 Aiteteachimroprdnaliciet 8-44- d@thytgymso-emjmwphmwh)ss Svemyle&rrmtrwﬂmdidlaﬂ- on,

Sor ut 1 oh 2 epbe i, GE AR bl SO TIRIBBRE IR, S 1

t he pr egapitiealiot, 3(4opdidhexyiBthytantfo-Basethoxypheny)-8y tetiye2 wetindindalssleyl}-4-0of t he

1 om e s o s CislhpiaurBBRRPIR AR, B0 B AR RREN "L

used t gl)phtdlide mikiiteiofe2-pényl-de4-aiietmparainbpleygs(demethbkyrhienylies-métbyl-7-

exanpl tures, of two fluor are g a single

st artl 5“?%?‘8?‘#%3 &nb[ HZ?W'%@%@E@VH&%S@@S '€ﬁ°§ﬂ€3yﬁﬁn@ total nolar
conce_ntmliahmxyphgmyl)tmmetmatdl?athy!ammdqﬁ 1€tm1e| oxﬁznrfelhu:mr Elnmethylws,edderﬁe}lr( ting |
mat eri al r rivatives o 0 n thalic.a i des, keto acids
and di 3‘#?2%3IP§}?{‘¥€1829°"1Vn SHW‘F‘gW?Qly“ﬁ'sﬁ\é&égtgﬁgfeﬁe\?gwréeg(Iy%r\lng mat eri al can
cont ai Mnehyldiphiérlshine kagiN-datylebrdpesie)-gHyl-aethanb@and ohituresftbemeonng per f or mance
of the resultant heat sensitive material is disturbed thereby. Such

devel opers are exenplifed by but not [imted to; 4,4'-isopropylidene 12
J UN 2009 of thesabdvesqolwmﬂirmmb e‘bmpwodbuarybé deewesibglg phamalmixture with other

-cycl ohexyl i dene Dbi bi s- (4hydr oxypk - 4. net hyl pent ane,
2 2. i RISy Forns GPECRO GG AR A8 e e 1ot MG ey ek shbeP
1- phenybwﬂngc@hﬁémxhydroxyphenyl)butane,
4- phenyl - 2, 2- bi s(4hydr oxyphenyl ) but ane,
1- phenyl - 2, 2- bi s(4- hydr oxyphenyl ) but ane)
2, 2-bi S*inéhlybydé@e’d/ar% S’IBithIamlﬂﬁdslﬁlrhetHyIFVeaﬂﬂMiqileﬁiaan&-dlethylamino-6-methyl-7-(3-

4, 4 - saeetupyinddieran, S onerhorbmemuy-C 4o BaNe ) Fomna: ui

( 2 t er tdi ﬁi’nﬂ’fm&le)hyl 7- amlmofluoran 3- dlpentylamlno -8-methyl-7-anilinofluoran, 3-(N

(242b'r§dﬁsswdﬁ bkl iabsgh OGRASE I?t‘?"?vﬁk?!ﬂ%%ﬂ%éf‘?e‘ﬁy'

Eeﬂt anoahﬂmdﬂuampﬁl Ndel;tHyllN &oérﬁylthﬁﬂmwmbmpw hgﬂu@cbgtuamelemetaylémmors]e 5
phenyl Qn eno net hy e ) on pheno

2. (phe lquaﬁf%wino? ugrap43 ﬁéﬁ”ﬁ)&ﬁ@'ﬂ?ﬁcﬂ%ﬁ% IH%ﬂ)ﬂu ?3 gH\ tglw)dmo 6-

(4met hyhpingry-bAMhdRIBYAN, SRNESBYI-N- wahwfatdamwﬁmb) sweﬂlswdrammﬂmat ®),

2, 2-di metg%l 3, 3di (4- ydroxyp eny drox)XaphenyI)hexane

4, 4' d| dﬁoﬁHB’W’l"“‘Pm mWéF)anlllnoP uoran '3- ﬁ ethy(?ll\Fethoxyprop mino-6

1, 7-di ( 1Bi Pfimidtr-i[ h\%ﬂ{ linoff 3-(4-diethyl
> 5 b é?ﬂwmgﬁggggﬁgén@l 40 10) dr:fy(lat ! yMRino)anilino]fluoran, 3-(4-diethylamino-

4, 2 _ i Rpthosnesy - araa Ay BRI Pl I BFARNNAERS PR Ry aBRS0at e,
et hyl DevARRERRSnopHtRAide atha QL ARERENAL €,

|soprog§¥gﬁ hydroxybenzdgge but yl - 4hydr oxybenzoat e,

i sobutyl - 4- hydroxybenzoate, 4, 4'-di hydroxydi phenyl sul fone,

2, 4' di hydr oxydi phenyl sul fone, 4-hydroxy-4'-nethyl di phenyl sulfone,

4- hydr oxy-4'i sopropoxydi phenyl sul fone, 4-hydroxy-4'-butoxydi phenyl

sul fone, 4,4'-di hydroxy-3, 3" diallyldi phenyl sulfone,



OCR Owherein Rand R are identical or different fromeach other and
each represent C--Csal kyl. Exanples of R and R are nethyl, ethyl{7 nyN o803
i so-propyl and n-, sec- or tert-butyl. The substituents R and R are
identical or different fromeach other and each are preferably C, - C4al kyl,
especially methyl or ethyl, in particylpar ethyl. The above sensitisers are
known or can be prepared accordl ng to known nmet hods. I n addition, the heat
sensitive recording material of the invention can contain a stabiliser.
Representative stabilisers for use in heat sensitive recording materials

i nclude 2, 2' net hyl ene- bi s(4-net hyl -6-tart-butyl phenol),

2,2 (

2 Bﬁ% |§?é:ls§e'1ﬁ>gggl%st6 Rk %Ly@ol%ﬁ’t{rﬁsé&%%i@p%ﬂ%‘ﬁgt two colour forming compounds.

4,4' -thio-bis(2-tert- butyI 5- met hyl phenol ),
1

, 1, 3-t)1 - | -.4-h b
11 5 A rRhSERI S HHRSE U7 SIS hRsbsY LT Phesbaels opyptal attce which
(3-tertis taiehydaJ Hith yhoky mystaﬁlattrebfmybmemd gongdnbotseOndicsmpdnent is drdbedddd2@03 - 18

dib d h I f | £ L . bi e ar
(2.t cottng e BHBRRGILlul g S ouer ool Wi e v tre hest: TotyPpneny
phOSphadn&aamh ;&ltﬂec‘d of suehal moammae woticssiutionl iy sadstitiameidahticabld that dfeneof |

i o1 ve SR conheals polesh e R BB e TirERiesttions of the

4- [ a- ( hesaipoxgnte trydyc einnystadenticdl resalisoxydi phenyl sul fone, netal salts of
p- ni trobenzoic acid, netal salts of phthalic acid nono benzyl ester, netal
salts of cinnamc acid and m xtures thereof. Preferred stabilisers are

‘4, 4' - buhyﬂ.é niemmrbj 196 efimtitny bybthbeatiolaythgreesieh las, G.H.Van't Hoff,

tert but vl -5 t hyl pheno .
1 1 3 t4 f§? E’ﬂ&}’l 'ﬁ’%'&ﬁ@g O@@Q SBWf'g’/*SpﬂMP‘?d Gslsarepftgns_ ¢ i g( 2
ZELhW cl.‘bnk‘rﬁdibw-(& @@CM&ﬁW&lMt@Wl Sty cglﬂ hméncl: DyeTfChapter 1d0/paget269 Ed[[t%r .
enzy ci 0X i phenyl sul fone and m xtures ereo
The hedf%ém?&aﬁ?@"ﬁ&w@ Nﬁ\fj%‘fer&b of the invention can be prepared
accor di T fefin GRONSHak& Balld ém@ttmdgr nlaﬂrphss@ém.b%oluabn'Ioeﬂﬁiedm?stspla@ur form ng
conmpound, at |east one devel op at | east. one sensitises

are pul 9&finpd arels fagratos. fhPWd\B&tt%'f'erbeO’ﬁ t@%fioﬁ%[‘%aﬁfi%tﬁ’é‘ﬁs‘i"lﬂ'ﬁh Ra¥e be’ such as

aqueousad&biéd’tbﬁb(é ca@r&ft Bbrovb @ sfa®d Hf IMBwWRRIE @USudN syBfehtRy di spersion. |f
desired a stabiliser is treated in the sanme manner. The fine particle

di sper P 8190PRaRe (GpeiapiReRNage OF GupRiNAEN SalifSAYHIOR POFsesgenA CH/SER) IfiGR Wik
amount sis@fendbAdAth tnd lysel 182 dr6h o AompBiRNRS @ab%lbmbsn&«tr%meage%dasf or

the heat sensitive recording material incl al cohol and
%gﬁﬂsﬁi‘ut

par ti al 9 ‘guest i hesaystal datfieroRhthe ameaeomem%m ic he'Bestndhe #rray

pol yvi n&‘ﬁra@h&@ﬁéﬂe‘in oﬂ&!tha?‘HoMS%é%fe s%ﬁfdj kallisreis SUShammi dheeey & 4t of one
cel l ul ose ul ose t hyl cellul ose, carboxynethyl cellul ose and

acetyl @fdhe e@'ae@er%ﬁa|l%fa"*aﬂst’ h@rﬁ@nﬁm'@mscdlﬁwmwrpa@rﬂoe%sﬂmner of

St yr enechlbcHEnB rod iR AMoBYibiesttaPidsdies, Pol yvinyl acetate, polyacrylam de,
pol yanmi de resin and m xtures thereof. Exenplary fillers which can be used

i ncl ude cal ci um carbonate, kaolin, calcined kaolin, alum nium hydroxi de,

talc, tatditiphaseisend sutich ﬁ&s@éﬁe@% prbdisd AnifdHRi w&mr@m@e Neitérs from a
ureaformal dehyde resin, hollow plastic m Xt ures thereof.

nd
Repr es eﬁ"ﬁyétqa{/@'ﬂuﬁﬁrqf E%HQ@P‘P'Eﬁ”t%@éh?tﬁhﬁé@[ﬁ%é@H@Ptof ddeastonp f itg compeIants s

i ncl ude;sqpRay o %}ﬁp&ély%}e'ﬂ ﬂﬂéon%ar%bﬁ'?& &Phykfoal MB&IS G THe insidreatsam de,
pol yet hyl'ene, “ car nauba wax, paraffin wax, zinc stearate or calciumstearate
and m mecgsgn\teﬁ@n@bfay diffraction diagram that is additive of the diagrams seen for the

individual 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

components produce different results.

A mixed crystal (or solid compound type) solid solution possesses a precise composition and
a uniform crystal lattice, which is different from the crystal lattices of all its components. If



12 JUN 2003 _19_ O her additives can also be enployed, if necessa{%.wfm?
additives are for exanple fluorescent whitening agents and ultrav }l
absorbers. The coating conposition so obtained can be applied to a suitable
substrate such as paper, plastic sheet and resin coated paper, and used as
the heat sensitive recording materialy,; The systemof the invention can be
enpl oyed for other end use applications using colour formng materials, for
exanple, a tenperature indicating material. The quantity of the coating is
usual ly in the range of 2 to 10 g/n2, nost often in the range 4 to 8g/ng.
The r eifarantiyopritiens ofithe spmarmrnigleadcwithin codaintinin e theaameresultithen fayer

can i Lt ko0 j ; i i4 desired, an undercoat
Iayer.nsoﬁﬁgblhh elrsggg%&:t &y@?'emfee@g&ey%{Jgf%ggtesgd@%e?%en the substrate and the
t hernosensitive colouring |ayer. The protective |ayer usually conprises a
wat er - 0l ; el r h L ring

| ayer .ﬁﬁf“%é‘??'é%ﬁ%%ng%rlgﬁé%ttafgsy eﬁ%ﬁﬁ%d %%n?h%tbﬁgé;%ﬁg’\?\g%%ﬁ%oﬁ%ﬁg resins in
conbi necthdrphows sthuchwes and mixad Aggregades ennsisting etiditiereatpanticlesohdiffdaremtnal r esi ns
can be : i e , AVAVA| | oSt and

ot ar crP'ERR(YEE suBh S bt GHatTuT Ry Rp e BPUKSRL o iR each £ 8

hy dr oxgrestalyrhedifi¢atibns®ychcambphynesthyctwes bod obed aggtdgatesaiannbidscequated

pol yachJt A SRR AR Rl e, P bt BT RO yppartiss

ester/nmethacrylic acid copolyners; alkali nmetal salts of styrene/maleic

anhydr de copo rs; alkali tal salt f tyvlene/mal ei ¢ _anhydri de
copol Msgﬁelrﬁd%g‘g;??p%cﬁit%mogg@?%sgfl%Isﬁlgﬁ%n,s %ﬁ?pi@%ﬁ;pl%alggpﬁ?&wt er-sol ubl e
'pol yestampoundd. Suitablodiow fouprgmaidriatdvitich yal ibelinadedho tre. sclil @ojatiotsect | ve

| ayer may, al sq contain a water-resisting agent such as a pol yam de resin,
nel ani #& tp%sseiq{\,/eq e dehyde, glyoxal or chrom umalum Furthernore, the
protective |ayer may contain fillers, such as finely-divided inorganic

powder e.g. af calciu bonate, silica,, zinc oxide, titanium oxide,

al uni néﬁﬂ?"ﬂ&d?rd%eéee?t aR @ﬁﬁ‘{i’d‘#%"&@?lﬁ"@é@ﬁ?m SISt e, clay, talc,

sur f ap&ﬂtﬁu@&émﬁo;@:ln@wm@hmabmm?: asd Sgiib;]dtymhMo-Z-diBenkWnﬁw&o;a?@ ﬂi vi dfa_d
organi ¢ powder, of, e, a urea-for e resjn,. a_styrene/ nethacrylic
aci d c6—6@%@)ﬁ%’ﬂ'"Bﬁ-ﬁal@%?w@ﬁaﬁumafﬁé@fwfﬁm'Pa?é?ﬁ"mﬂa?%g}' contains as its
nai n C@Wﬁo%—rﬁbﬂﬁﬁ?-aﬁ@i&bﬂho@@daﬁd Bididtieylaminpecadilirefiesranpl es of bi nder
resins _for

se, inth ndercoat | ayer _aje: .polyvyjnyl al cohol: starch and
st ar ch3@&t¥aminge '?’eg\é(w‘lﬂnﬂ'é’gﬁlffé?ri‘ %’&q ?'\@hg&ﬁg' éa'ﬁlﬂoﬂﬂ%ﬁﬁél | ul ose,
hy dr ox g&fitig}isainoLe-msthyl-zanhiasuteamihe 8ldisthpsainoreinbiycBhhiihefierand

pol yac tSHRrBnay el SniRalesth B B RGPV BTN BIER YT c aci d

est er | grilifsicioydn; ¢ aci d copol yners; alkali nmetal salts of styrene/naleic

o BB i Bl e A SR 2T L

pol ynegsiigefkldrags Wat er - sol ubl e pol yesters and car boxyl - gr oup-nodi fi ed

pol yvi nyl al cohol s; pol yvinyl acetate; polyurethanes; styrene/butadi ene
Dbl y ARSI g TR OTGR5A) 266 T SRR RBAmIng B PTET or : def vi ny!
acet at anfiReRloydarer s; pol ybutyl net hacryl ate; ethyl en/vinyl acetate copol yners
and styrene/ butadi ene acryl jc derivative copolyners. Specjfic exanples of
fill erﬁ-chwvla@m%n}eﬁmlﬁrﬂwweﬂ%eravap@ﬁ- -@9'@%%@9@@#@@ iRy @ja%ﬁ&'—
powder $.aflindfluthn:cal ci um carbonate, silica, zinc oxide, titanium oxide)

al um ni_ um hydr oxi de, zinc hydroxi de, barium sul phate, cl %%,, talc,

surf ac @ﬁ'?%?@ﬂ‘%@rmﬁt%%%" ’\0850’.6? apd 3cqiprony RMEP-¢-mgthal i @Q?W'har d

Cor p. ) 3-@bdyibinie)-a-nfbtideshitiotasrah aR8\3e2soudfl-N-Bthglamind-&andtgyal dehyde
resins, styrene/methacrylic acid copolyners and polystyrene. In addition,

t he un@ét"ﬂ@fﬁ{_omrﬁyer nmay contain a water-resisting agent. Exanples of such
agent s 3@&a§ut?|bm-@%{ﬁyn-7téhiuwlhb@H LRl LRRyEBNSHLNRetRYIOMIrdes nRNSAp! | Onal
resistance to plasticiser, oil and heat agei ng whilst” show ng an inproved
backgr @atigoferainess. The following non-linmiting exanples, illustrate the

novel rRgiBhLRINGE-nt il - SRR¥ub AN ¥R Rdethylamino-6-methyl-7-(3-methylanilino)

fluoran;



Synt hesis Exanple 1 Preparation of

N (p-t ol uenesul phonyl ) - N - ( 3-n-but yl ani nosul phonyl phenyl ) urea. 11 ZzJUNUR03
Z003 -21 To a stirred solution of 4.6g am nobutyl benzenesul phonam de in
10g di met hyl f ormam de at room tenperature was added 4. 14g

t ol uenesul phonyl i socyanate. After thr‘jﬁ hours at room tenperature 0.65g

t ol uenesul phonyl i socyanate was added d stirring continued for one hour.
To the reaction m xture was added water and nmethanol to precipitate the
product as a white solid which was isolated by filtration and washed with
met hanérdibulylperinaibyretyliZraniirofivorat a8d G-dictaylpmitué-metiagd-7aBidadimethyiamilBol d
yield, quglahi g poi nt 153-153.3C. Synthesis Exanple 2 Preparation of

N- (p-t ol uenéesul phonyl )-N - (4-trinet hyl acet ophenyl) urea. A mixture of 22.3g
4- ni t r Sptieutyleminaretiathyddearilirofiaordn 260 §-diperitgapmopimethyhasintinangegh:t 0 a

nyar oganag oA ST Bnelord & A ey T SR tMhg cact i on

m xt ur @niipsflussan;ed, filtered and the solvent renoved to yield 18.7g of

The 4. S eotRa e e dia sl i eaine iy e Beelluoaic. pr oduct

usi ng Brdibutgiamind-eesthyHFeahilinofl@ranphe 3idibutylginim-2fciiibroanmholigora®l | d whi ch

was i sal filtration.and washe ith |[sopropanol, nelting point

e L N UM ECTE N S A

N- ( benBediesylbpirangdnethyl-7¢hilnotiabras aAE al(pltutﬁww;@frrahfd}wlﬂfulawa?ﬁinoﬁ&n?etw rred

sol uti an olf g 659 m am nophenol in 45nl acetonitrile was ‘added dropw se

{9.59 b naznéﬁ‘é’ ﬁ‘?rﬁ onyl i socyanate such that the tenperature was maintained at

<40C. Bhdtoulylsinitica6-WasthyH7-driiiRifilisran GRE 3HAUSthAIN-lSBBIRY R ledheig.-And al | oved

to stand..Oé@r ”:!Hﬂht' To the reaction was then added” 25nil "wat er "and 5. 359 47%

caust | @UagLC the reaction was heated to 55-60C. To this was added, over

t wo hoGrdibutPlamie-P-richyarasinontisray bal BAN-eeI-N dihoxgbisl lhaReREShardiA i on of

47% caustl.i o soda so as to maintain the pHﬂfget vveenx?%&gndlll. Afﬁ’gr t wo

hours ZA"BBYYHL reaction mass was neutralised with hydrochloric acid to

pr oduc &-dibdtilaminorrniethy7esrilpiotladren ahd bledifR#y-84(4pr oduct . Thi s was i sol at ed

by filtrat'h?,n argjgav,\{as d wwth water to give after drying 21.1 g of product,

mel ting" EMYERNYOEUOEMt hesi s Exanple 4 1 Z JUN 2003 -22 Preparation

of N-( B=maddaﬁnemuétﬁmmv{o)e-h«\'etr(yﬁmpmﬁbwﬁhlrhd?%f&ﬂyﬂaﬁ%iﬁé%gr%ﬂn ppea. To a

solution. of 81.759g m am nophenol in 77.4g 47% caustic soda a%d 44, 3g wat er

at 65CHHBOLPINY) “dr opwi se over three hours, 143.7¢

p- t ol usRBGHYIRRRYS-eYtRN-7ChilinbAGorE hAY BRIy PRPRMh AX M AL peci pi tat ed

during trlle gour se of lgyr]\e addi ti on was isgmed by ?Ié| ?{raaét !T{c%% a?ld washed

al kal i R8"PPREMWt h water to give 101.4g of solid. The

m t ol usndetyIpmirtys-MeRH7LBREYNESINbMRINarE 8RY 8'diel 14 Rinb EEmBiHgA¥Ct using the

met hod described in oA o 1 anotoras Y 8 heflyd b mB NEti ng point

155- 15§8!1n #bsis Exanele 5 Preparation of

N- ( p- t aldisrparinemdiyH-ardiFonrtisay bagb Ly % 8s el 1 ed
# y! me&m_ Ztlﬁé)tg IncldI-83npHinailde!

sol utign _of N-tol uenesul_phonyl et hyl car ,

3- phenyrdeiYRBIRA-SRyetim 7 adinollugraf pnd mixture of 2rgheait-4rét-diethy Bg)inophenyl)-4-

acet oni(d-hidikoxyBRéri)-8iRtHYR A dRHeHPERind & | bk 28:@5%ind 2nB P4 Ranyl-4-(4-
diethylaminophenyl)-4-(4-methoxyphenyl)-8-methyl-7-dimethylamino-3,1-benzoxazine:
3-dibutylamino-6-methyl-7-anilinofluoran and 4,4'-[1-methylethylidene)bis(4, 1 -phenyleneoxy-
4,2-quinazolinediyl)bis[N,N-diethylbenzenamine).

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%);



The reaction mass was allowed to cool and diluted with water to pref i tate
the product as a white solid. Synthesis Exanples 5a to 44 Accordlnb N 1284
above synthetic nethods the N, N disubstituted areas given in the foll ow ng
Table 1 can be prepared. Table 1

Synt hesi sNN NbltlngSynthetlcExaaneP0|%twbthod(C)accordlng

t oExanpl e5ap- Tol uenesul phonyl 3- Phenyl - T49. 5- 4sul phonyl oxyphenyl 1536p- Tol uen
esul phonyl 2- p- Tol uene- 149. 8- 4sul phonyl oxyphenyl 152. 57p- Tol uenesul phonyl 2- Ph
enyl - 156- 4su] phonyl oxypheny| 160. 4 12 JUN 2003 -23

Synt hesT SRV IENRG- Wﬁ}"ﬂe@”'B’Bﬂéﬂﬁﬁnd%%htM?WM@U@Ca@mw-ﬁgamhnofluoran

t oExangh e§p- Toluenesulphonyl4 Benzoyl oxyphenyl 229- 23129p- Tol uenesul phonyl 4-
Pheny IsuI honyI 161- 1634oxyphenyl 10p- Tol uenesul phonyl 4- Acet oxyphenyl about 22
0011p- ﬁo@géﬁy@@wcpyﬁwhw fharit %bnwﬂ@?/°L@W§@mew6MhWamwoﬂud>r|ahonyI
phenylggg Toluenesulphonyl3 p- Tol uene-178- 1834sul phonyl oxyphenyl 134- Chl or ob
enzene Tol uene- 144- 1514sul phonyl sul phonyl oxyphenyl 14p- Tol uenesul phonyl 4-
p- Tol ue%@bqtgtarmmﬁmtbwanymlhnqﬂphmmm%p)arrabBmeaesunypwmﬂwlamaute/dnsmyphonyl 15
8- 1633 B@R¥ ﬁRP ol uenesul phonyl 2- Met hyl - 4- p- 176- 1804t ol uenesul phonyl -
yphenyl 17p- Iphonyl5 met hyl - 3- p- 169- 1714t ol uenesul phonyl oxy- 2- pyrlm
i dyl 18p-dibuiylaminerBhethyit Haplinddiluomnd93%s afdd 846 2ipphiyitethyaraipbleymafgt-7ol uenes
ul phony] 4= pa % (ﬂgyggyy 168- 1693sul phonyl phenyl 20p- Tol uenesul phonyl 3-Cctyl sul p
honyl - oxyp enyl Tol uenesul phonyl 3- Hexadecyl - 153- 1593sul phonyl oxyphenyl
12 JUN Bzmb@tylazuncssiﬂmetbw?smmlmumanqmo hed BdEsapopgRoethydaihed(fgcor di ng
toExanQ#ﬂ%éﬁE X*gﬂ* honyl 3- p- Tol uene- 118- 1205sul phonyl oxyphenyl 23p- Tol uenes
quhon I é%onyllGl 1634oxyphenyl 24Phenyl sul phonyl 3- ( p- 149- 4Tol uen
'lesul phéhgibutytantoo:gypéteyiyi-2incflabraar(@5%) phw8iN-BopropyrN-Bitly Baaed-8X et Tﬂrwl 264-C
hIoropgﬁﬂ% ﬁ(%g #i] 8- 4sul phonyl Tol uenesul phonyl 1790oxy) phenyl 27p- Toi uenesu
phonyi g & &84 5-1185. 528p- Tol uenesul phonyl 4- Acet am do192. 8- 1sul pho
nyl pherfydilm@@laﬁﬁ@qnemmydmamI|rmiloorsa|n39()%9 Bk $MBChelohdx) Bt/ oyt RRALE18830p-
ToIuenqﬁahﬁgg&¥h%mgg%nq§¥$?rbanyl)139 - 2phenyl 14131p- Tol uenesui phonyl 3- ( 2-

suIphod&&b&&k@mﬁmﬁyﬂ@hﬁﬁybmEﬂﬂapmmqgﬂ%me&mBQhOQMbﬂwﬁmﬂi -mP&ﬁPMhm&56187l33p
-Tqueq&&Kl ﬂ%#glé4 ?3 5- 2t ol uenesul phonyl am n195. 30) phenyl 34p- Tol uenesu
| phonyl Celt H éW# f@? 8-2193. 7354- Chl or 04- Tri met hyl 187- 2phenyl sul phon
yl acet snditotytaenind-638ethyl-7-AdlinbioRAd80%2 and 3-dipropylamino-6-methyl-7-

SyntheS|§ h@g@ltlggEYnthetlcExaaneP0|ntN@thod( ) accor di ng

toExanﬁW '8 ‘H?%ﬁ phonyl 4- Tri met hyl 159- 1672acet am dophenyl 374- Chl or 02- (p
- 161 1mmphmayﬂ.wsmimhwﬂ@mmnaawnab@%yhﬁdsédm@;swdnaﬁ&ﬂﬁéwpﬁsul phonyl 3- (N,

62 5 1536lci @HV??&%@%O 165phenyl 39Benzenesul phonyl 2- ( p- Tol uenesul pho-157- 160

4nyl ox@@beuywn#weamaylonaﬁmmmmadqg@%) A58 phenutys NLaMMInsLE-plagxr phenyl 41
p- Tol uen Sul honﬁol 3-( bi phenyl 140- 3phosph|nyl)phenyll41 542p- Tol uénesul phony

| 4- Benfv 6 %ﬁ@% 4 1155. 343p- Tol uenesul phonyl 3- Benzyl oxyphenyl 153. 9- 1155

. 344p- Todibelyamih@Bansth@-Racmofiosieplies) 2663 h-2566-R-chyahpslamaRipl e 45
Preparatton of a rophase solid solution from
2 -car ﬁ%@ am no- 2hydr oxybenzophenone (90nmpl1% and

- car tsampumamm -Byrhethy Meadiitulido ey beny, arhemgamind- @m@rﬂ@ 7-aifinéfldorad Of 98%
sulphugg§¢$C|d and 61.2g ol eum was added, 78.97g of

-car '‘4di but yl am no- 2- hydroxybenzophenone and 7. 44qg of

- car Iseoliputflathing-Byrhetny o aRlineliuoran 8 5%y @ BPDRNINEE- YLy - a?%hrnowucsrant he
tenpergag% bei ng mai ntai ned bel ow about 25C by use of "an ice-bath. Once in

sol uti 0. 7g of 4-net hoxy-2-net hyl di phenyl am ne 12 JUN Z003
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%);



-26 was added and the m xture was stirred for about 3hr at 30C. The
reacti on mass was then added, over about 30 minutes with stirring]?tiN a003
m xture of 135g tol uene-45g water at 85C. To this was then added, over 30
mnutes, 135.7g water. Agitation was ceased and the separated aqueous phase
was renoved. To the remaining organicphase was added 244g sodi um hydroxi de
100TW 199g tol uene and 387g water an(] the reaction was stirred for 2h at
85C. The reaction was cooled to 25C and the precipitated product was
isolated by filtration. The product was washed with hot water (about 60C)
t hen nSrHRYRMIE mqt@dﬂtaﬁ"moéu@ram@@%b 3J-ispamyhNsibideamiset6-aetyl-dt i on
(el ti r&g,“p@nd&a@b@c@ 181.4C). Exanple 1 Preparation of heat sensitive
coating fornul atl ons cont ai ni ng
N-(p-t g*r@)@ﬁwgm'%%ﬁw')wﬂ“amlmﬁﬁv@lﬂné&?ﬂaéhI%N@M@‘Dhﬁé(ybﬂimhylammaﬁ -mBittEr si ons
Ato CaWﬁ%Fw@ﬂd%rré‘rPﬂ'b . by grinding the conpositions shown below in an _
attritor until a\ ’erage particle size of 1-1.5N was attained. Dispersion
A (Col @tﬂlemblﬂmo)ﬁ-ﬁl&ﬂhwta}dilmln@afi(?ﬁé’/(ohg'BI-N gsoggiyl Nr&bmylaxv\gmare @e%jl par E S
Pol yvi %hmgﬁéﬁ?%g{m%()% aqueous solution) 1 parts ter parts
Di spersion Devel oper)
N (p-t @I-dlemelsmlrmwtl)ylm-a(rﬁﬁrpﬂum‘auMh;smmmmmwmmogmgthmﬁ parts
Pol yvi 6A0% aqueous solution) 7.5 parts Water .5 parts
Di sger s%%‘ong@?%%wl)l ser) parabenzyl bi phenyl 10.0 parts Pol yvi nyl al cohol
(10% a@bmmylaBMwﬁﬂmbyl-fearmirpaumran\(m%) 320-isbapyl-Nsstiylamieoreainettyayi ng
m xt ur f tp par ed by conbining together the follow ng conponents:
12 JUN%E‘@@ Lh bn A Di spersion B Dispersion C 10.0 6.0 Cal cium
'Car bona%t@ettu?lﬁ%mﬁmmﬁbyldi—aplmoﬁum)\ (10260 mMamFNramw?rhﬂa%mu@Fwi _
di sper nyl al cohol (10% aqueous sol ution)4.5Ti nopa -
(fl &@@@'%&mﬁ? {gér{‘l?)hg agent)0. 12Water2.48 ' This coating m xture was
appl i ed-diethpiamirsi-elenetiyl-T-dlrofipapa90%), BAlpeodyONgheBylamir-amthylg- wei ght  of
about 5.0 4rr2 g} hen dried. The resulting sheet was cal endered by neans
of a Iaﬁggpg l{?{?ﬁ@ I‘é)nder to produce a recording sheet with excell ent
backgr @udiethwlairtirenesethyliFearii¢mtiusran $80%), 8- pespyHNAetAARMINCXE hibit ke -
dem)nstrei.t ef? excﬁ&)lD nt background whiteness of paper after application of
the cod "R énd in storage stability) i.e. resistance to light) heat
and rmuasalanhgzl)anmfo eHnehyH T @rilineti ubraf 1207%) , Be-pespi-Reh sapamirdisl szl ent
resi st an thzee ge to cottonseed oil, plasticiser, heat, heat and
noi st ur® maﬁqo‘;@n RJ&HU onal Iy, the recording paper obtained shows a high
dynami @- a.emslammu 6y etESCRIMDH Gbtafi1 0% B-NpldiyPR:mEtagikeiresLehaffyiizenesss
Bef or e aqd fter Gﬁtg@l ng: This test assesses the effects of heat and _
noi st ur®™" ﬁ‘iﬂ%’” d thermal paper. The whiteness of unprinted paper is
neasure&aldlamlylagwlm Simedaley |7 -dridHbfiaerah € S0%2% rEsditopmingio-6-hetigi-g-@nd after agei ng
for onei ? a GOCQ%Q 50% R H. Dynamc Sensitivity at Various Pul se
W dt hs: olyl)aminotluoran (

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

tolyl)aminofluoran (80%);

3-dibutylamino-6-methyl-7-anilinofluoran (90%), 3,3-bis(1-octyl-2-methylindol-3-yl)phthalide
(10%);

3-dibutylamino-6-methyl-7-anilinofluoran (80%), 3,3-bis(1-octyl-2-methylindol-3-
yl)phthalide(20%);

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

3-dibutylamino-6-methyl-7-anilinofiuoran (80%), mixture of 2-phenyi-4-(4-
diethylaminophenyl)-4-(4-methoxyphenyl)-6-methyl-7-dimethylamino-3,1-benzoxazine and 2-



‘the image produced on thernmal paper. 12 JUN 2003 -28 Ten i ndivi

areas are printed with increased anounts of energy using an Atl antek

t hermal response tester nodel 200. The optical density of each inmage is
measured using a Macbeth 1200 series- D®nsitoneter. Lghtfastness Tests (120
Hours Exposure): This test assesses the stability of the thermal paper,
including the image, after exposure to sunlight. An inmage is produced using

packor SR < AR ERBREAR 4 EE kBl oAl Ry Ko e RSB E D

emtti bgn:mx‘azlhe@oaﬂ) sunlight (approximtely 1200 Lux) for 120 hours. The

neasur Smunariremelf e AR 24 N BV BB M A B Comot er.

Cot t onpke/iéidoxiRd - qmimzoda'nemyi)]ma[gm dﬁth;&b&rasnarameﬁw%}s the stability of the

| mage n .exposed t ed oi Al e.l I, u5| ng an
At | ant \g‘hﬁwﬁ? °'¥E§B{¥E‘2@a"ﬂ w8 Lé ra%%?e/f’ 56 %8%’%%@'@@ §ri’ #(4's then Gravure
pri nt eghemtiendoly-4i 23q@eazdinediyl) lsisfNdiethydseateaa mh@J2004). 24 hours. The
optical density of the image is neasured using a Macbeth 1200 series
Densitoneter before and after exposure. Plasticiser Resistance of |mage and
Back r qhewﬁtdwopfﬁhéésdlne%mss&emse tdea) sitgpbt ad & noktuteheitd dstagnecadsld foaskgr ound
when ex ose%‘i?o PVC |n Qﬁ 20- I25% hthal ate ester-t pI asti ci ser.
i mge © eQM”}ﬁ EC‘PH - gPrang Q¥azinasand SpEBRY R0 The
| mge io$t tmay’élgo 5@U‘S@ditog\étﬂehwtthmrﬁ\éfblﬁﬁld%Ioﬂﬁ@ﬁmﬁ%@mpé@&ﬁsﬁﬁaﬁmﬁlés 24

a

hour s a The optical density of the ckground are neasured
Using 2 FRRASEDST IS B EOmRAYLTS G gon BEEIPEICR af t or exposure. - 12

JUN 2003 -29 V\aterfast ness of Image: This test assesses the stability of
the inmage after inmmersion in water. An inmage |sS produced usmg an Atl ant ek

t her malTheSBPRORSase ealidsolutighe Farbbe prepaeed %@rl‘-’@/ pifetnedy Qne sehingihedd

vat er a4 theQeeRy$BIBRICAtHERod Wherddn B BHYSical MbRURKI ik el TopoRénts ke 1 Mage i's
measured using a Macheth 1200 series Densitoneter before and after

i mer S,%olvp@,a\yltlhcpfdmmugp@ﬁt@gggsq witahlesolyent erglyent mixture. Suitable solvents

include but are not limited to toluene, benzene, xylene, dichlorobenzene, chlorobenzene,

-27 parts by weight 6.6 This test assesses the sensitivity and intensity of
NG

1,2-dichloroethane, methanol, ethanol, iso-propanol, n-butanol, acetonitrile,
dimethylformamide or mixtures of these solvents with each other and with water. The
monophase solid solution is then isolated by crystallisation from the solvent or solvent
mixture. This can be brought about by cooling, standing, addition of a further solvent to
promote crystallisation or concentration by standard means such as distillation, steam
distillation and vacuum distillation. When the monophase solid solution is isolated by
concentration it may be advantageous to do so in the presence of a small amount of base, to
improve the visual aspect of the isolated product.

Alternatively, monophase solid solutions can be prepared from mixtures of the appropriate
starting materials. The technique can be used to produce mixtures of two or more fluorans or
phthalides. For example, mixtures of two fluorans are produced by replacing a single starting
material with two analogous materials to the same total molar concentration in the reaction.
In the case of fluorans, these starting materials are derivatives of amino phenols, phthalic
anhydrides, keto acids and diphenylamines.

In addition, the heat sensitive recording material can contain a previously known developer,
unless the colour forming performance of the resultant heat sensitive material is disturbed
thereby. Such developers are exemplifed by but not limited to; 4,4’-isopropylidene



This test assesses the effects of heat and noisture on the image._l_mj' g
"is produced using an Atlantek thermal response tester nodel 200. m
is aged at 60C at 70% R H. for 24 hours. The optical density of the inmge
i s neasured using a Macbeth 1200 series Densitoneter before and after
exposure. Heat Resistance of |mage andgls Background at 80C. This test
assesses the effect of heat on both the image and background of thermal
paper. An image is produced using an Atlantek thermal response tester nodel
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243-di but yl ami no- 6- net hyl - 7- par abenzyl bi phenyl Synt hesi sani | i nof | uo1r7amﬂg<m%l
e 15253-di but yl am no- 6- net hyl - 7- par abenzyl bi phenyl Synt hesi sani | i nof | uor an
(75 parts) and 3- Exanpl e 4di et hyl am no- 6- et hyl - 7-ani | i nof | uoran (25

parts) 263-di but yl am no- 6- net hyl - 7- pardBenzyl bi phenyl Synt hesi sani | i nof | uor an
(50 parts) and 3- Exanpl e 4di et hyl am no- 6-net hyl - 7-ani | i nof | uoran (50

parts) 273-di but yl am no- 6- net hyl - 7- par abenzyl bi phenyl Synt hesi sani | i nof | uor an
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2303 0 ORI B BBl o SRR OB kb DR A RSEETRA T ot 1 uor anph
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of | uor quigqtér@g@a%;%lp@%xy onananilide, p-hydroxylauranilide, p-hydroxyoctadecan-
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4- di et hyheraintaid Bt évgligereighlyaraliffirentirofe tasxythéremdl eacB répressit Y ,-Csatkgl. y1 et her
met hyl i ndol e- 3-yl ) - 4- azapht hal i de463- (4-di et hyl am no- 2- Di - ( p- Met hyl benzyl ) 4
et hoxyphenyl ) - 3- (1-octyl - 2- oxal at enet hyl i ndol e- 3-yl ) - 4-azapht hal i de473, 3- bi
s( p- di nEtdmyplesrof®phe Ry hje-raethgl; athwh ny bbispipespyl dratl me éy loarartibytpt hal i de483-di b
ut yl am no- 6- net hyl - 7- N- phenyl phenyl 4ani | i nof | uor ansul phonam de * Devel oper
used in conjunction with a stabiliser, fornulation described bel ow, 12
JUN 200the sibshitvants R add RPaefddérticaloor differbmsteitons eschi dthereandasaich age p@ferablgt i ons

cont ai nikn p-tol.uenesul phonyl ).- N -( 3- pt ol uenesul phonyl oxyphenyl ) urea
and o SoabAnLEEb SR GERE NS PartkiRE BV par ad by g1 ndl ng.t he
conposi tions shown below in an attritor until an average particle size of
1-1. 5N yas attain

ed. Dispersion A (Colour Forner,
3-di but ¥ eaﬂ‘?%ﬁ@!‘ﬁgﬁﬁ Bre kg ?ﬁ?@f‘fqm’%a'é‘? 6&0%%1&;‘9 o WNAPRTCIS cohol  (10%
aqueous sol ution) 10.50 parts Water 6.49 parts D spersion B (Col our
Devel oper), N (p-tol uenesul phonyl)-N (3-p-10l uenesul phonyl oxyphenyl ) urea
75 par Pdeioh i FeatTasing eadba Rt ot e RSN SRRt & SRR 25 5
parts Dispersion C (Sensitises) parabenzyl bi phenyl i 0.0 parts Pol yvi nyl
al cohol _(10% aqueous, .solufion). 10.0 parts Water 20.0 parts Dispersion D
(St abi | Fé%ﬁefoe’i‘, ‘{933-‘?*?'\‘18(93}0-’89%f’é’l‘%&?gﬂﬂ“"-eﬁ%‘?fgw-”@‘ HPEHAR A ) but ane 7.5
Pﬁr ts :Dmtemitqmélbis'(mgmmactb&‘lét@ﬂpmh B, z,ei-gbhwmhe-%@-pmyt-stém?ﬁuylpata?]&),par ts A
ermal coating mxture was n _prepare . conhbi ni oget her
fol | ow g CUHSERETAS S TEStB R ertaolPaae) ot Syt ineig Aot bgy-S Taettiphenshls
1,1,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl) butane, 1,1,3-tris(2-methyi-4-hydroxy-5-
cyclohexylphenyl) butane, bis (3-tert-butyl-4-hydroxy-6-methylphenyl) sulfone, bis (3,5-



-35 Dispersion B 10.0 Dispersion C 6.0 Dispersion D 2.5 Cal cium Cetr bfﬁﬂ%ﬁ‘a
" (25% aqueous di spersion) 12.0 Zinc stearate (33% aqueous !

di spersi on) 0. 9Pol yvi nyl al cohol (10% aqueous sol ution)4. 5Ti nopal ABP-X
(fluorescent whitening agent)O0. 12VWater2.48 This coating m xture was applied
on one side of a base paper weighing- #-g/n2 in a coating weight of about
5.0 g/n2 and then dried. The resulting sheet was cal endered by neans of a

| aborat ory cal ender to produce a recordi ng sheet with excellent background
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& - bt QAR B B (S ety SRy RGeSl £4-
C - Oeahlb%@&':coﬂ’ymﬁh/dnyl émfbﬁgem drdlﬁmgrloxy@élﬁ@ﬁé% [gf hp&@ﬂﬂﬁ&tﬁ%ﬁ&&?’l xyd¥4 S O X

is a group O |ng gr oup

of f or RyYAraxydiphsop SUWQ'SO”]Q??' saltgefzp-mppobea;om agi NPetatFalts of pithalic %‘H@ AANO whi ch

i s U”SHQ%y'I éé’cbﬁ%é?él sﬁtﬂ@éﬁélﬁhﬁrﬁ*@ 2B drd- rﬁ}ﬂﬁjlré‘éfthereﬁﬁ' ogensubsti tut ed
C, - Ceal kyl", C, -CBal koxy-substituted C, -Ceal kyl, C, -Ceal koxy,

hal ogensubstituted C, - Ceal koxy or hal ogen; napht hyl and benzyl, which is
subst i b%fsﬁe&)ytaan 3dré w{xh eutgkb@news nmtﬁﬂettlaﬁ bwmﬁeﬁel r4 qu@.o -Hid( zféergs not a

Ilnklng group R~ i s unsubstit'uted

phenyl utai-Sﬁaq&lmlmnol)m 1,8-5ai@ppethyl-Lbydsow- et butulpaewl)lbutmﬂe‘i &tnr%(21 s
ggggyg?eWI Ghyifox BRS ik REh ) butdrbak 108 hzy Xyl 85 Ay I RS bxy) diphény! UN
' sulfone and mixtures thereof.

The heat sensitive recording material of the invention can be prepared according to
conventional methods. For example, at least one colour forming compound, at least one
developer and, if desired, at least one sensitiser are pulverised separately in water or a
suitable dispersing medium, such as aqueous polyvinyl alcohol, to form an aqueous or other
dispersion. If desired a stabiliser is treated in the same manner. The fine particle dispersions
thus obtained are combined and then mixed with conventional amounts of binder, filler and
lubricant.

Representative binders used for the heat sensitive recording material include polyvinyl
alcohol (fully and partially hydrolysed), carboxy, amide, sulfonic and butyral modified
polyvinyl alcohols, derivatives of cellulose such as hydroxyethyl cellulose, methyl! cellulose,
ethyl cellulose, carboxymethyl cellulose and acetyl cellulose, copolymer of styrene-maleic
anhydride, copolymer of styrene-butadiene, polyvinyl chioride, polyvinyl acetate,
polyacrylamide, polyamide resin and mixtures thereof.

Exemplary fillers which can be used include calcium carbonate, kaolin, calcined kaolin,
aluminium hydroxide, talc, titanium dioxide, zinc oxide, silica, polystyrene resin, urea-

formaldehyde resin, hollow plastic pigment and mixtures thereof.

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.



OXis a group of the fornmula ~ ~, -C R3 and R4 independently of %Fﬁ@
ot her are hydrogen, C,-C4al kyl or hal ogen, preferably hydrogen, 1 2003
| i nki ng group of fornmula -0-SQZ-, and R2 is phenyl, which is unsubstltuted
or substituted by C -C4alkyl. 3. A heat sensitive recording material,
conprising a) at |east one colour formng conmpound, and b) at |east one
devel oper of the formula ORL SHX-HA-B-R2 O(1 ) wherein R is phenyl or
napht hyl , which can be unsubstituted or substituted by C, -Ceal kyl,

C, -C8-al koxy or halogen, NHS O X is a group of the formula I I , ! | or ~

~, -G -C -CA is unsubstituted or substituted phenyl ene, naphthyl ene or
C, - C, ~alteylaelditivescan sisabe enpldyet] it nécdsany. smbbaddinvmhrhémreaxacrm ic group, B
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- O S02matéfald, Sorxatipe, |attbﬁ196ra<ﬂjre$1tﬁt§‘aﬁlh wis@gkigphenyl or naphthyl . 4. A
recordi ng material accordi ng to claim3, wherein R is phenyl, which is
unsubstituted or substituted by C, -CBal kyl, C, -CBal koxy or hal ogen. S. A
recor dirRg (IBﬁtﬂ{lbfiﬂhe%‘éﬁﬁ’rﬁ is'l&uél iRt fEnge owzweco@m& mioSt G M Ithe MingER 1S
!substltut ed ,by G, - al koxy or hal ogen. 6. A recording nateri al
accordlfhégf*b cl ai m3 wherel n R, is phenyl, which is substituted by

C -Calkyl. 7. Arecording materi al accordi ng to claim3, wherein

The recording material containing such a thermosensitive colouring layer can in addition
contain a protective layer and, if desired, an undercoat layer. The undercoat layer may be
interposed between the substrate and the thermosensitive colouring layer.

The protective layer usually comprises a water-soluble resin in order to protect the
thermosensitive colouring layer. If desired, the protective layer may contain water-soluble
resins in combination with water-insoluble resins.

As such resins conventional resins can be employed. Specific examples are:

polyvinyl alcohol; starch and starch derivatives; cellulose derivatives such as
methoxycellulose, hydroxyethylcellulose, carboxymethylcellulose, methylcellulose and
ethylcellulose; sodium polyacrylate; polyviny! pyrrolidone; polyacrylamide/acrylic acid ester
copolymers; acrylamide/acrylic acid ester/methacrylic acid copolymers; alkali metal salts of
styrene/maleic anhydride copolymers; alkali metal salts of isobutylene/maleic anhydride
copolymers; polyacrylamide; sodium alginate; gelatin; casein; water-soluble polyesters and
carboxyl-group-modified polyvinyl alcohols.

The protective layer may also contain a water-resisting agent such as a polyamide resin,
melamine resin, formaldehyde, glyoxal or chromium alum.

Furthermore, the protective layer may contain fillers, such as finely-divided inorganic
powders, e.g. of calcium carbonate, silica, zinc oxide, titanium oxide, aluminium hydroxide,

zinc hydroxide, barium sulphate, clay, taic, surface-treated calcium or silica, or a finely-
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claim3, wherein A is phenylene, which is unsubstituted or substituted by
C, - Ceal kyl ) hal ogensubstituted C, -Ceal kyl, C, -CBal koxy-substituted

C, - Ceal kyl, C, -Ceal koxy, hal ogensubsti tut ed C, - CBal koxy,

C, - Ceal kyl sul phonyl , hal ogen, phenyl;2@henoxy or phenoxycarbonyl; or is
napht hyl ene; or C, -C, ~al kyl ene; or pyrimdylene which is unsubstituted or
substituted by C -Ceal kyl. 9. A recording material according to claim 8,
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C, - CBak&moiymeha potystysenest | tut ed C, -Ceal koxy, C, -Ceal kyl sul phonyl hal ogen,
phenyl, phenoxy or phenoxycarbonyl. 10. A recording materi al accor di ng to
claim9, wherein 12 JUN 2003 39 A is phenylene, which is unsubstituted or

subst i Tué eddéryodl layee ablally, contdireganitssmbist doimytoadnt€ a-tiieddr kedin and a filler.
C, - CBal kyl sul phonyl or hal ogen. 11. A recording material according to claim
10, wherein A is phenylene, which is unsubstituted or substituted by
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A recording material according to claim wherein B 1s a |inking group of
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unsubstituted or substituted by C -C4al kyl or hal ogen; or benzyl,
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acetate; polyurethanes; styrene/butadiene copolymers; polyacrylic acid; polyacrylic acid
esters; vinyl chloride/vinyl acetate copolymers; polybutylmethacrylate; ethylen/vinylacetate
copolymers and styrene/butadiene acrylic derivative copolymers.

Specific examples of fillers for use in the undercoat layer are:

finely-divided inorganic powders, e.g. of calcium carbonate, silica, zinc oxide, titanium oxide,
aluminium hydroxide, zinc hydroxide, barium sulphate, clay, talc, surface-treated calcium,
silica or calcined clay (eg Ansilex,Engelhard Corp.), and finely-divided organic powders of,

e.g., urea-formaldehyde resins, styrene/methacrylic acid copolymers and polystyrene.

In addition, the undercoat layer may contain a water-resisting agent. Examples of such
agents are given above.

In particular the invention provides exceptional resistance to plasticiser, oil and heat ageing
whilst showing an improved background whiteness.

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

Synthesis Example 1
Preparation of N-(p-toluenesulphonyl)-N'-(3-n-butylaminosulphonylpheny!) urea.



18. A recording material according to claim3, wherein RZ is phenyl, which
"is uhsubstituted or substituted by C, -C4al kyl. 19. A recording natlgriU8l 2003
according to claim 3, wherein 12 JUN 2003 40 R, is phenyl, which is
substituted by C -Cdalkyl, OX is a group of the formula l' , -CAis
phenyl ene, which is unsubstituted or-&ubstituted by C, -C4al kyl or hal ogen,
Bis alinking group of fornula -O-SQZ- or -O, and RZ is phenyl or benzyl,
which is unsubstituted or substituted by C -C4al kyl. 20. A recording
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mixture was stirred for one hour at room temperature and allowed to stand overnight. To the

reaction was then added 25ml water and 5.35g 47% caustic soda and the reaction was

heated to 55-60°C. To this was added, over two hours, 9.93g p-toluenesulphonylchloride

with simultaneous addition of 47% caustic soda so as to maintain the pH between 10 and 11.

Atter two hours at 60°C the reaction mass was neutralised with hydrochloric acid to produce

a thick white precipitate of the desired product. This was isolated by filtration and washed

with water to give after drying 21.1g of product, melting point 162-170°C.

Synthesis Example 4
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According to the above synthetic methods the N,N’ disubstituted ureas given in the following
Table 1 can be prepared.

Table 1
Synthesis N N’ Melting Synthetic
Example Point Method
(°C) according to
Example
5a p-Toluenesulphonyl 3-Phenyl- 149.5- 4
sulphonyloxyphenyl 153
6 p-Toluenesulphonyl 2-p-Toluene- 149.8- 4
sulphonyloxyphenyl 152.5
7 p-Toluenesulphonyl 2-Phenyl- 156- 4
sulphonyloxyphenyl 160.4
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11 p-Toluenesulphonyl 2-p-Toluene- 167-169 4
{ sulphonyloxy-5-
ethylsulphonyl phenyl
12 o-Toluenesulphonyl 3-p-Toluene- 178-183 4
sulphonyloxypheny!
13 4-Chlorobenzene 3-p-Toluene- 144-151 4
sulphonyl sulphonyloxypheny!
14 p-Toluenesulphonyl 4-p-Toluene- 190-193 2
sulphonyloxyphenyl
15 p-Toluenesulphonyl 3-Butylsulphonyl- 168-163 3
oxyphenyl
16 p-Toluenesulphonyl 2-Methyl-4-p- 176-180 4
toluenesulphonyl-
oxyphenyl
17 p-Toluenesulphony! 5-methyl-3-p- 169-171 4
toluenesulphonyloxy-
2-pyrimidyl
18 p-Toluenesulphonyl 5-p-Toluene- 145-148 4
sulphonyloxynapthyl
19 p-Toluenesulphonyl 4-p-Tolyloxy- 168-169 3
sulphonylphenyl
20 p-Toluenesulphonyl 3-Octylsulphonyi- 3
oxypheny!
21 p-Toluenesulphonyl 3-Hexadecyl- 153-159 3
sulphonyloxyphenyl
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sulphonyloxyphenyl
23 p-Toluenesulphonyl 4-Phenylsulphonyl 161-163 4
oxyphenyl
24 Phenylsulphonyl 3-(p- 149- 4
Toluenesulphonyl 151.6
oxy)phenyl
25 p-Toluenesulphonyl 3-Trimethyl 3
acetoxyphenyl
26 4-Chlorophenyl 4-(p- 177.8- 4
sulphonyl Toluenesulphonyl 179
oxy)phenyl
27 p-Toluenesulphonyl 4-Acetophenyl 184.5- 1
185.5
28 p-Toluenesulphonyl 4-Acetamido 192.8- 1
sulphonylphenyl 193.2
29 p-Toluenesulphonyl 3-(Ethoxycarbonyl 186.8- 3
oxy)phenyl 188
30 p-Toluenesuiphonyl 3-(Ethoxycarbamyl) 139.8- 2
phenyl 141
31 p-Toluenesulphonyl 3-(2-napthyl sulphony! | 151.2- 3
oxy)phenyl 152
32 p-Toluenesulphony! 4-Benzoylphenyl 185-187
33 p-Toluenesulphonyl 3-(4- 193.5- 2
toluenesulphonylamin | 195.3
o)phenyl
34 p-Toluenesulphonyi 3-Acetaminophenyl 192.8- 2
193.7
35 4-Chloro 4-Trimethyl 187- 2
phenylsulphonyl acetamidophenyl 189.4
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3 p-Totuehésuiphonyt” 3-(N,N-di-p-Toluene- | 162.5- 1
sulphonyl)amino- 165
phenyl
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phenyisuiphonyl sulphonylphenyl
41 p-Toluenesulphonyl 3-(Dipheny! 140- 3
phosphinyl)phenyl 141.5
42 p-Toluenesulphonyl 4-Benzyloxyphenyl 154- 1
165.3
43 p-Toluenesulphonyl 3-Benzyloxyphenyl 153.9- 1
155.3
44 p-Toluenesulphonyl 3-Phenyloxyphenyl 166.5- 1
168.5

Synthesis Example 45
Preparation of a monophase solid solution from 2'-carboxy-4-dibutylamino-2-

hydroxybenzophenone (90mol%) and 2'-carboxy-4-diethylamino-2-hydroxybenzophenone

(10moi%).

To 249.5g of 98% sulphuric acid and 61.2g oleum was added, 78.97g of 2'-carboxy-4-

dibutylamino-2-hydroxybenzophenone and 7.44g of 2'-carboxy-4-diethylamino-2-

hydroxybenzophenone over about 2hr with the temperature being maintained below about

25°C by use of an ice-bath. Once in solution, 50.7g of 4-methoxy-2-methyldiphenylamine
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yield 106.2g of a monophase solid solution (melting point 179.9-181.4°C).

Example 1
Preparation of heat sensitive coating formulations containing N-(p-toluenesulphonyl)-N'-(3-p-
toluenesulphonyloxyphenyl) urea.

Dispersions A to C were prepared by grinding the compositions shown below in an attritor
until an average particle size of 1-1.5( was attained.

Dispersion A (Colour Former)

3-dibutylamino-6-methyl-7-anilinofluoran 3.01 parts
Polyvinyl alcohol (10% aqueous solution) 10.50 parts
Water 6.49 parts

Dispersion B (Colour Developer)
N-(p-toluenesulphonyl)-N'-

(3-p-toluenesulphonyloxyphenyl) urea 7.5 parts
Polyvinyl alcohol (10% aqueous solution) 7.5 parts
Water 22.5 parts

Dispersion C (Sensitiser)

parabenzylbiphenyl 10.0 parts
Polyvinyl alcohol (10% aqueous solution) 10.0 parts
Water 20.0 parts

A thermal coating mixture was then prepared by combining together the following
components:
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Waterfastness of Image:

This test assesses the stability of the image after immersion in water.
An image is produced using an Atlantek thermal response tester model 200. The image is

immersed in de-ionised water at room temperature for 24 hours. The optical density of the
image is measured using a Macbeth 1200 series Densitometer before and after immersion.

Heat and Moisture Resistance of Image:
This test assesses the effects of heat and moisture on the image.
An image is produced using an Atlantek thermal response tester model 200. The image is

aged at 60°C at 70% R.H. for 24 hours. The optical density of the image is measured using
a Macbheth 1200 series Densitometer before and after exposure.

Heat Resistance of image and Background at 80°C:
This test assesses the effect of heat on both the image and background of thermal paper.
An image is produced using an Atlantek thermal response tester model 200. The image is

aged at 80°C for 24 hours. The optical density of the image and background are measured
using a Macbeth 1200 series Densitometer before and after exposure.

Static Sensitivity and Background Storage Stability

This test determines the thermal sensitivity of thermal paper.

Thermal paper is exposed to a range of temperatures for a fixed period of 1 second. Twelve
separately heated blocks at 50°, 60°, 70°, 75°, 80°, 85° 90° 95° 100° 110° 120° and

150°C are applied to the paper to produce an image. The optical density of each image is
measured using a Macbeth 1200 series Densitometer.
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From the static sensitivity, the temperature at which a density of 0.2 occurs is calculated This

temperature gives an indication of the background storage stability of the paper.

Examples 2 to 48

The following Table 2 shows the colour former/developer/sensitiser combinations that were
used in each example. The heat sensitive recording material was prepared by the method
described in example 1. In all cases, the heat sensitive recording paper thus obtained
demonstrates excellent background whiteness of paper after application of the coating liquid
and in storage stability, i.e. resistance to light, heat and moisture, of uncoloured portion of

the coated paper and excellent resistance of the image to cottonseed oil, plasticiser, heat,
heat and moisture, water.

Table 2
Example Colour Former Sensitiser Developer

2 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 4

3 3-diethylamino-6-methyl-7- parabenzyibiphenyl Synthesis
anilinofluoran Example 4

4 3-(N-ethyl-N-isoamylamino)-6- parabenzylbiphenyl Synthesis
methyl-7-anilinofluoran Example 4

5 3-(N-cyclohexyl-N-methylamino)- | parabenzylbiphenyl Synthesis
6-methyl-7-anilinofluoran Example 4

6 3-(N-propyl-N-methylamino)-6- parabenzylbiphenyl Synthesis
methyl-7-anilinofluoran Example 4

7 monophase solid solution of 3- parabenzylbiphenyl Synthesis
dibutylamino-6-methyl-7- Example 4
anilinofluoran (9 parts) and 3-
diethylamino-6-methyl-7-
anilinofluoran (1 part)

8 3-dibutylamino-6-methyl-7- 2-Benzyloxy Synthesis
anilinofluoran naphthalene Example 4

9 3-dibutylamino-6-methyl-7- Ethyleneglycolbis-m- | Synthesis
anilinofluoran tolylether. Example 4
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Example Colour Former Sensitiser Developer
10 3-dibutylamino-6-methyl-7- Di-(p-Methylbenzyl) Synthesis
anilinofluoran oxalate Example 4
11 3-dibutylamino-6-methyl-7- 1,4-diproprionyloxy Synthesis
anilinofluoran benzene Example 4
12 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 5
13 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 6
14 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 7
15 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 8
16 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 9
17 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 10
18 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 11
19 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 12
20 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 2
21 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 13
22 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Exampie 14
23 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 1
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24 3-dibutylamino-6-methyi-7- parabenzylbiphenyl Synthesis
anilinofluoran Example 15

25 3-dibutylamino-6-methyl-7- parabenzylbipheny! Synthesis
anilinofluoran (75 parts) and 3- Example 4
diethylamino-6-methyl-7-
anilinofluoran (25 parts)

26 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran (50 parts) and 3- Example 4
diethylamino-6-methy!-7-
anilinofluoran (50 parts)

27 3-dibutylamino-6-methyl-7- parabenzylbiphenyl Synthesis
anilinofluoran (25 parts) and 3- Example 4
diethylamino-6-methyl-7-
anilinofluoran (75 parts)

28 3-dibutylamino-6-methyl-7- 1,4-diproprionyloxy Synthesis
anilinofluoran benzene Example 5a

29 3-dibutylamino-6-methyl-7- none Synthesis
anilinofluoran Example 4

30 3-dibutylamino-6-methyi-7- 1,2-Bis(3,4-dimethyl- | Synthesis
anilinofluoran phenyl) ethane Example 4

31 3-dibutylamino-6-methyl-7- 1,2-Diphenoxyethane | Synthesis
anilinofluoran Example 4

32 3-dipentylamino-6-methyl-7- Di-(p-Methylbenzyl) Synthesis
anilinofluoran oxalate Example 4

33 3-(N-ethyl-N-isoamylamino)-6- 1,2-Diphenoxyethane | Synthesis
methyl-7-anilinofluoran Example 4

34 3-(N-ethyl-N-isoamylamino)-6- Di-(p-Methylbenzytl) Synthesis
methyl-7-anilinofiuoran ' oxalate Example 4

35 3-(N-propyl-N-methylamino)-6- 2-Benzyloxy Synthesis
methyl-7-anilinofluoran naphthalene Example 4
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36 3-dibutylamino-6-methyl-7- p-Tolylbiphenyl ether | Synthesis
anilinofluoran Example 4

37 3-(N-ethyl-N-isoamylamino)-6- 2-Benzyloxy Synthesis
methyl-7-anilinofluoran naphthalene Example 4

38 3-dibutylamino-6-methyl-7- parabenzylbiphenyl *
anilinofiuoran

39 3-dibutylamino-6-methyl-7- 2-Benzyloxy *
anilinofluoran naphthalene

40 3-(N-ethyl-N-isoamylamino)-6- 2-Benzyloxy *
methyl-7-anilinofluoran naphthalene

41 3-dipentylamino-6-methyl-7- Di-(p-Methylbenzyl) *
anilinofluoran oxalate

42 3-(4-diethylamino-2- Di-(p-Methylbenzyl) *
ethoxyphenyl)-3-(1-octyl-2- oxalate

methylindole-3-yl)-4-azaphthalide

43 3-(4-diethylamino-2- parabenzylbipheny! 4
ethoxyphenyl)-3-(1-octyl-2-
methylindole-3-yl)-4-azaphthalide

44 3-(4-diethylamino-2- 1,2-Diphenoxyethane | 4
ethoxyphenyl)-3-(1-octyl-2-
methylindole-3-yl)-4-azaphthalide

45 3-(4-diethylamino-2- Ethyleneglycolbis-m- | 4
ethoxyphenyl)-3-(1-octyl-2- tolylether
methylindole-3-yl)-4-azaphthalide

46 3-(4-diethylamino-2- Di-(p-Methylbenzyl) 4
ethoxyphenyl)-3-(1-octyl-2- oxalate

methylindole-3-yl)-4-azaphthalide

47 3,3-bis(p-dimethylaminophenyl)-6- | parabenzylbiphenyl 4
dimethylaminophthalide

48 3-dibutylamino-6-methy!-7- N-phenyl phenyl 4

anilinofluoran sulphonamide

* Developer used in conjunction with a stabiliser, formulation described below;
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Example 49
Preparation of heat sensitive coating formulations containing N-(p-toluenesulphony!)-N'-(3-p-

toluenesulphonyloxyphenyl) urea and a stabiliser.

Dispersions A to D were prepared by grinding the compositions shown below in an attritor
until an average particle size of 1-1.5p was attained.

Dispersion A (Colour Former)

3-dibutylamino-6-methyl-7-anilinofluoran 3.01 parts
Polyvinyl alcohol (10% aqueous solution) 10.50 parts
Water 6.49 parts

Dispersion B (Colour Developer)
N-(p-toluenesulphonyl)-N'-

(3-p-toluenesulphonyloxyphenyl) urea 7.5 parts
Polyvinyl alcohol (10% aqueous solution) 7.5 parts
Water 22.5 parts

Dispersion C (Sensitiser)

parabenzylbiphenyl 10.0 parts
Polyvinyl alcohol (10% aqueous solution) 10.0 parts
Water 20.0 parts

Dispersion D (Stabiliser)
1,1,3-tris(3'-cyclohexyl-4’-hydroxy-6'-

methylphenyl)butane 7.5 parts
Polyvinyl alcohol (10% aqueous solution) 7.5 parts
Water 22.5 parts

A thermal coating mixture was then prepared by combining together the following
components:

parts by weight
Dispersion A 6.6
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Dispersion B 10.0
Dispersion C 6.0
Dispersion D 2.5
Calcium Carbonate (25% aqueous dispersion) 12.0
Zinc stearate (33% aqueous dispersion) 0.9
Polyvinyl alcohol (10% agueous solution) 45
Tinopal® ABP-X (fluorescent whitening agent) 0.12
Water 2.48

This coating mixture was applied on one side of a base paper weighing 50 g/m? in a coating
weight of about 5.0 g/m? and then dried. The resulting sheet was calendered by means of a
laboratory calender to produce a recording sheet with excellent background whiteness.
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1. A compound of the formula

H3
ﬁ 4. _B—R,
S e e S/
o)
R4

wherein

R, is unsubstituted or substituted phenyl, or naphthyl,

R, and R, independently of each other are hydrogen, C,-Calkyl, halogen-
substituted C,-C,alkyl, C,-C,alkoxy-substituted C,-Cjalkyl, C,-C,alkoxy, halogen-
substituted C,-C,alkoxy, C,-C,alkylsulphonyl, halogen, phenyl, phenoxy or
phenoxycarbonyl,

. X is a group of the formula H , _ H or || ,

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

-CO-NH-S0,-, and

R, phenyl, which is unsubstituted or substituted by C,-C,alkyl, halogen-
substituted C,-C,alkyl, C,-C,alkoxy-substituted C,-C,alkyl, C,-C,alkoxy, halogen-
substituted C,-C,alkoxy or halogen; naphthyl and benzyl, which is substituted by
C,-C,alkyl or halogen,

with the proviso, that, if B is not a linking group of formula -O-SO,-, R, is

unsubstituted or substituted phenyl, or naphthyl.

2. A compound according to claim 1, wheréin

R, is phenyl, which is substituted by C,-C,alkyl, preferably methyl,
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X is a group of the formula H ,

R, and R, independently of each other are hydrogen, C,-C,alkyl or halogen,
preferably hydrogen,

B is a linking group of formula -0-SO,-, and

R, is phenyl, which is unsubstituted or substituted by C,-C,alkyl.

3. A heat sensitive recording material, comprising
a) at least one colour forming compound, and

b) at least one developer of the formula

(M

wherein

R, is phenyl or naphthyl, which can be unsubstituted or substituted by C,-C,alkyl,
- C,-C;-alkoxy or halogen,

NH S 0O

X is a group of the formula —Q_ , _I l_ or _H_ ,
A is unsubstituted or substituted phenylene, naphthylene or C,-C,,alkylene, or is
an unsubstituted or substituted heterocyclic group,
B is a linking group of formula -0-50,-, -50,-O-, -NH-50,-, -SO,-NH-, -S-SO -,
-0-CO-NH-, -NH-CO-, -NH-CO-0-, -5-CO-NH-, -5-CS-NH-, -CO-NH-SO,-,
-0-CO-NH-SO,-, -NH=CH-, -CO-NH-CO-, -S-, -CO-, -O-, -50,-NH-CO-, -0-CO-O-
and -O-PO-(OR,),, and
R, phenyl, which is unsubstituted or substituted by C,-C,alkyl, halogen-substituted
C,-C,alkyl, C,-C,alkoxy-substituted C,-Cjalkyl, C,-C,alkoxy, halogen-substituted C-
C,alkoxy or halogen; naphthyl and benzyl, which is substituted by C.-C,alkyl or

halogen,
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unsubstituted or substituted phenyl or naphthyl .

4. A recording material according to claim 3, wherein R, is phenyl, which is

unsubstituted or substituted by C,-C,alkyl, C,-C,alkoxy or halogen.

5. A recording material according to claim 3, wherein

R, is phenyl, which is substituted by C,-C,alkyl, C,-C,alkoxy or halogen.

6. A recording material according to claim 3, wherein

R, is phenyl, which is substituted by C,-C,alkyl.

7. A recording material according to claim 3, wherein

X is a group of the formula H
._..C._.

8. A recording material according to claim 3, wherein

. Ais phenylene, which is unsubstituted or substituted by C,-C,alkyl, halogen-
substituted C,-C,alkyl, C,-C,alkoxy-substituted C,-C,alkyl, C,-C,alkoxy, halogen-
substituted C,-C,alkoxy, C,-C,alkylsulphonyi, halogen, phenyl, phenoxy or
phenoxycarbonyl; or is naphthylene; or C,-C,,alkylene; or pyrimidylene which is
unsubstituted or substituted by C,-C,alkyl.

9. Arecording material according to claim 8, wherein

A is phenylene which is unsubstituted or substituted by C,-C,alkyl, halogen-
substituted C,-C,alkyl, C,-C,alkoxy-substituted C,-C,alkyl, C,-C,alkoxy, halogen-
substituted C,-C,alkoxy, C,-C,alkylsulphonyl, halogen, phenyl, phenoxy or

phenoxycarbonyl.

10. A recording material according to claim 9, wherein
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12. A recording material according to claim 11, wherein

A is unsubstituted phenylene.

13. Arecording material according to claim 3, wherein
B is a linking group of formula -O-SO,-, -50,-O-, -SO,-NH-, -5-80,-, -O-,
-0-CO-NH-, -50,-NH-CO-, -0-CO-0O- or -O-PO-(OR)),.

14. A recording material according to claim 13, wherein
B is a linking group of formula -O-, -0-50,-, -SO,-O-, -50,-NH-.

15. A recording material according to claim 14, wherein

B is a linking group of formula -O-SO,-.

16. A recording material according to claim 14, wherein
B is a linking group of formula -O- and R, is unsubstituted or substituted aryl or

benzyl.

17. A recording material according to claim 3, wherein
R, is phenyl, which is unsubstituted or substituted by C,-C,alkyl or halogen;
naphthyl or benzyl, which is unsubstituted or substituted by C,-C,alkyl or

halogen.

18. A recording material according to claim 3, wherein

R, is phenyl, which is unsubstituted or substituted by C,-C,alky!.

19. A recording material according to claim 3, wherein
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X is a group of the formula H

_C_

’

A is phenylene, which is unsubstituted or substituted by C,-C alkyl or halogen,
B is a linking group of formula -O-SO,- or -O-, and
R, is phenyl or benzyl, which is unsubstituted or substituted by C,-C,alkyl.

20. A recording material according to claim 3, wherein

the recording material comprises at least one sensitiser.

21. Arecording material according to claim 20, wherein the recording material
comprises at least one sensitiser selected from the group consisting of stearamide,
methylol stearamide, p-benzylbiphenyl, m-terphenyl, 2-benzyloxynaphthalene, 4-
methoxybiphenyl, dibenzyl oxalate, di(4-methylbenzyl) oxalate, di(4-
chlorobenzyl) oxalate, dimethyl phthalate, dibenzy! terephthalate, dibenzyl
isophthalate, 1,2-diphenoxyethane, 1,2-bis(4-methylphenoxy) ethane, 1,2-bis(3-

_ methylphenoxy) ethane, 4,4'-dimethylbiphenyl, phenyl-1-hydroxy-2-naphthoate,
4-methylphenyl biphenyl ether, 1,2-bis(3,4-dimethylphenyl) ethane, 2,3,5,6-4'-
methyldiphenyl methane, 1,4-diethoxynaphthalene, 1,4-diacetoxybenzene, 1,4-
diproprionoxybenzene, o-xylylene-bis(phenyl! ether), 4-(m-methylphenoxymethyl)
biphenyl, p-hydroxyacetanilide, p-hydroxybutyranilide, p-hydroxynonananilide, p-
hydroxylauranilide, p-hydroxyoctadecananilide, N-phenyl-phenylsulphonamide

and sensitisers of the formula

I
0—C—R
€)
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23. Arecording material according to claim 22, wherein the recording material
comprises at least one stabiliser selected from the group consisting of 2,2'-
methylene-bis(4-methyl-6-tert-butylphenol), 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'-sulfiny! 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'-
diglycidyloxydipheny! 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.--



