1, 059, 146 : devel oped silver halide, 7-mnute treatnent in a nunber of

magent a col our devel oper sol utions had the general

conposi tion: Magent a Col our Devel oper Sodi um hexanet aphosphat e

1.0 gram Sodi um sul phite 5.0 .

4- Am no- N-ehyl - N- ([ err] - net hanesul phon- . am doet hyl )-mt ol ui di ne
sesqui - sul phat e nonohydr at e : _ 3.5 Trisodium ;
phosphat e ' 40.0 Pot assi um brom de

0685 S%d' um sul phatg | PATENT SPE@IlFICﬂéﬂiEQthOdI de G e
0 coupl B Uiy, NoDmawmes oo ST PR 46
Car bowax 40 Date of Appllca]_imomgﬁn;gﬁomplete Specification: Feb 13, I964

Et hyl enedi ar‘r'b.gl__e i "~ No. 602&{643 0O Water to o

(1;, ga'r e . 5 . _5' Rt SheSi uiRd $eeor America (No. 259 392) on _IEeb 18, 1963.
bl eachi ng an ' .'/ tf?é’P’F%ISﬂeﬂﬂﬁ"?f’d PE‘I‘S'ff‘ﬁ‘bgf"t (587 |

Bl each Fornu @ Crown Gpydightif?diex aret aphosphate o
SOdI um brum e L 1.0

1.0 gram ' g

g Index a.taceeptanoe 'SP G g 1F4C2, 1F406 1F4D2, 1F4D3‘1w1@ 1F4F'3,
Pot assi.um ferricyani:de - 1F4F4, TP4F, 1]]3@2@'1303)'%00834“3 - Mater to-
1.0 litre lnt.(l..-—007d49/16//G03<pH 6: 85 ' e e .
Fi xing Bath - coﬁpﬂxmmimmmosphate'

Water to
pH 7.2 We, EastmMan KoDAR CompaNny, a Company organized under the Laws' of the
) State of New Jersey, United States of America, of 343 State Street, Rochester 4,
New York, United States of America, Assignees’ of ROBERT Josepr TUITE, do hereby
_ ~ declare the invention, for which we pray that a patent may be granted to us, and
5 the method by which it 1s o be performed to be partlcularly descnbed in ‘and : by the 5
following statement: — " o
. 'This invention is related to colour photography arid * more partlcularly to
magenta-formmg ‘couplers and their use in colour photographic development,
The formation of coloured photographlc images by coupling oxidized primary

188 grans LAryl_&%ﬂWTUI grlva.tlves and their usmnrg2 0.0
. . . .- . Colour Devel ent?gocesses B

v 10 aromatic amino developing agents imagewise with -colour forming or coupling com- 10
: .. pounds is well known. In these processes,.subtractive colours are usually produced and
T B phenolic ‘or naphtholic couplers are used ‘to produce a cyan dye; 5-pyrazolone couplers

are used to make a magenta dye, and compounds having an actlve methylene group
separanng two carbonyl grotips are used to form a yellow dye.

15 ‘In" one well-known way of performing colour development d1ffus1ble couplers 15
are used in alkaline developer solutions containing primary aromatic amino colour
developing agents, These solutions are used to colour develop exposed colour .photo-
graphic materials which do not contain colour-formmg couplers, During colour develop-
ment, the coupler and developing agent diffuse into the colour photographic material

- with the imagewise formation of oxidized colour developer and .its subsequent coupling 20

. to produoe a non-diffusing dye image in the material.

_ It is desirable that couplers employed in colour photography should have good
-“'coupling activity, and produce dye images that have the desired spectral absorptron

.-~ characteristics and that have good stablhty on ‘prolonged exposure to light. It is also
25,7 .“desirable that the coupler and its reaction products do not produce yellow stain in the 25

“highlight or Dmin areas of the developed photographic inaterials. :
‘Some of the magenta-forming couplers previously. proposed for use haVe good
actmty and produce dyes with good ‘absorption characteristics but the dyes do not have

the desrred light stability, “Furthermore, the couplets may tend to produoe undesirable .

“yellow stain in the Dmiin areas of the developed elements. Further, many previously 30 .

K_@scnbed 3-amlmo-5-pyrazolone ‘magenta-forming’ couplérs are unacoepmble because

et of low coupling activity and undeslrable ‘spectral absorption characteristics of the
# Tr—dyes-produced from them.

According to the present mventlon, there is provided a - l-aryl-3 —an111no-5—
35 ‘pyrazolone of the following general formula: 35

cl

[Price 4s. 6d.]



Separate pieces of the exposed nulticol our photographic material were
processed 5 as descri be above, the nmagenta col our devel oper
sol ution contai ning vari ous mgent a- 5 form ng couplers

“as_indicated in the folTowng table. The coupler 1-(2,4,6- tricnioro-

)-3-(4-nitroanilino)-5-pyrazolone (claimed in Specificati-on No.

b 76) whi ch is not within the fornmula of the present
m¥ohti on was used as the control. The pro cessed and dried
€met s were corrpar'e"d for yel 1o§9,&6ai n- by det er'm' ni ng, t he opti cal

10 . de@ﬁér& "%ig c%‘nﬂ‘e, areas cy%éniv nt TNT oU DJ e friter having a
cutoff poi-epge hydro cyam, ormm’yrepres %ﬂ’im Hledigl density val ues

of each oﬁulphbtgl,pn lmaflﬁdeastoneofw X,Y ~with Iight

t hr o?gh aang hxdquger The st r | ps vver e t hen exposed to a t_ungst.en arc
|gh fOr 43.40% }m‘i‘f@&? 6391”&‘4 8 fig @?F ] 1'ighty through
he gr eenmagenta dyes havm s‘?ﬁuhty ' ick ¥ ".'.;: ita dy "at a

densi ty ofionlofCprepel ed)\M ﬁévaloﬂthe prxor art’ atﬁch incl @N@s&pﬁcﬁ&s each strip are

t abu) at edOfM'PlBrl-i-ﬁelmn'é otimlae fto, wewlside the general formula of the 1 5

1,059 1 4 gpresent mventwn, pnor art pyrazolones do not show this combination of 10
1 L properties.

Red!JCt i ON" "'The I-aryl-3-amhno-5-pyrazolones of the above formula y used " ix -~ Yel l'ow

Stain aquevuiSillalise colour developer solutions containing primary ar &H@mo develdpl g ht Fade %

Dens fst y ing ;gents 1.3 mpf,i@g magepta dye images in imagewise exposed multicolour ph@ont r 0l . 38

grap! 1cma 5

A 11 ' A rev ur process well known in the art for the colourldevelo t of 28 39

. an magevnse d multilayer, multicolour photographic material -comfrising a

.12 support having) cited thereor a red-sensitive. silver halidé emulsion layer, 2 green- 19

.13 sensitive silverphalide emulsion layer and a blue-sensmve silver’ hahde emulsdon layer 16

12 20 compnsesrhertsepbgf . _ _ .5 20 30

.12 )] de@:logﬁg a negauve sﬂvcr 1mage in each of said silver hahd@ emulsmn 20

.13 lay&s 28

13 = )N waslnpg water, - 20

1 3 (3 selgf:;y re-exposmg the unexposed and’ undevelemq gdvFralmh@ ng:BeNs t Qé‘t t he
magent a dyeg4sy Qblb@die e!ogﬁg ﬁaﬁm@ QUADRESar Fundeddopk MRL halide in said tion

were all nore sddabismvdjmnwxprmhomgqﬂhcemwamhp&amiainglbadiiﬁisilne was the control.

The 'yel | ow: %)amsnmn‘tgaﬁacqunl% he Dmin areas of the processed strips was.from

0.4 40 0.6 (6), Selecugg;ﬁ-egﬁolﬁéo eSpeE(gé&l 1n9%1n§e§1&$p@d sﬂf‘]rert}glﬁdeclg%:‘gl tﬁérl p. These

i mprovenent s" akgy sl reselts
from coupl er(?5 cvhlrcctevqlqpmamalﬁs:enmemfand huﬂdemnpw sitverchiligd @1 sofd hat is, coupl er

5is 1-(2,4,6- }gfegﬁquﬁowmgym&a?hewmhmemmmwmmm one and the

contggol is 'J(g hin 35 _
2,4,6-tri Chl(mésaﬁﬁﬁyum&péséd mdt&na@abﬂea@mhmayfnaﬁpbe&eslmﬁhe coupl ers

' errpl oyed i n( E)xslmpénmlﬂye!al | exhibited good coupling activity, that

colour developing said fogged silver halide in the green-sensitive layer with
a photographic colour developer contalmng a diffusible magenta;tnmnng
40 _ coupler, —. '40
(11) washing in water, ' R .
- (12) bleaching to convert said silver images to silver halide, . e
 (13) fixing to remove silver halide, _ R
(14) ' washing in water and drying. N2

45 When performing this process in accordance with the present mventlon the - =/, /45~
magenta forming developer solution contains one of the 1-aryl-3-amlmo-5-pyrazolone A
couplers of the above formula as the magenta-image-forming coupler. R
The couplers of the invention are preferably prepared by a general synthqs&s\f
making' 1-aryl-3-anilino-5-pyrazolone couplers. In this synthesis an arylhydrazine “is==="
50 mixed and heated with a methyl lB—methylmercapto—B—aryhmmopropmnate The reacupn *_~50
is believed to occur according to the following equations: T

/NAr' T NHAr
I ArNHNHz +CH3$—C —"ArNHN" ' +CH3SH

CHzCOZCHs cuzcozcu3



10 I's they forned good dye i mages havi ng desirable sensitonetric curves
(curve relating 10 devel oped dye density to | og exposure).

I n anot her test, the coupler

1-(2, 4, 6- trlchlorophenyl) 3-anilino-5-pyrazol one which e does
not faII within the fornula of the invention was used in the magenta. -

devel oper - conposition described in Exanple 1inthe process
described in Exanple 1. This coupler 15 was found to have: such

| ow coupling activity that the magenta Bj8l46mage formed was 15 -3
unusabl e, that I's the Dmax and contrast of the dye | nage were too | Ow.
Simlarly, ot her |-aryl- 3-ani | i no-5- pyrazol.oné coupl ers -
outside the fornula of-the |nveﬂﬁmbn paye N=C—NHAT! been found to have
such | ow coupling activi Tif@N+tat - th okrbe’ usechzes desired for

devel opi ng_magenta dye inmages. cmdbaBZO \C-Céﬁ st.at ed above, the
couplers afe intended for use in reversal colodr processes:.in 20

whi ch the coupler is incorporated in-the_ developln sol ution such as t hose

descri bed in wherein Ar and Ar’ é““i"ﬂc P s . c Eq5mation |

of the amide hydr G of i gencrat i Fable tg -
EXAVPLE 2 proceed without pause Wath i cﬁ ll-arﬁ"éli-gah (5? ; 01 AR ¢ -
materials 06 t he héaylie Howdver pM&dAh'B a 2,6-disubstitited phenylipfcap) &ﬂepﬁe&@m&posedsas

in Exanmple 1 and ng;, \;telnu&utlb heeeveq scléte tholamdp hpirm,s@d cychze ey separate step

descri bed previ oqus o areygfe "!ﬁ?ﬁ S Rﬁ% oaceta n :
conventi onal treated with an alkaﬂ @all knel%ﬁgrgfsu Igalﬁm In‘éth Lx's&lveg{ &l‘:ﬂr dener
wat er washi g, d@s/ﬁkﬂiﬂ nabaiiot; Iaﬂd aheCféﬂltmg sodio acetoacetic ester i @thénl teBBd with an 10 -

p- net hyl am nopheﬂmﬂls nl@héeabilgack and “whi te deveI oper,

wat er washing, sgl eL”eq k? ;‘né‘tg t mte s‘TYt'ih gt h red
light, treat- metho emost mcy shgﬁca |§e M,@I oper

sol ution com ai nmgocadﬁcym ycmimng)rgamc S&Qhesls, Coll. mupberﬁsadihdﬂ&r@dﬁiotmry 15
aromati c ami no déeeibephbnb al anster\ned @Iand«a ' Sywimbis €bIL\NDL 1op. 447,

exposure of the %; ‘ﬁs’%‘can é‘n‘?s f? 1b1w41ﬁf§nabﬁsl oBPkal i ne
yel low ﬁe‘ﬁn“ lf@cct"ﬁeém‘;& :tg 8bpl er and
dre )

a primry azu)mat iC Bﬁhdbﬁ among the 1—ary1-3—an111n6 £]ohed Gf ﬂgﬁ%non folléws hi ng20 °
foggi ng the unexmé‘e@l%a | ver halide in the" green- sensitive

| ayer ,~treatment wjh d eIo r solution
contain 35 " LRSI R A i
aromati c anmi no deves. Op+(mgﬁ-&gﬂﬁﬁopheﬂ§®t39(3- anoanﬂmo)-s-pyrazolonwashl ng, bleaching,
fixing, wat& vvashl‘hg A6 heny t%nwdm)épmmﬂm one 25

of the exposed photggrz i!ﬁ‘lg Lo RS (3‘§w 8% n ntrol. coupl er
|-(2,4,6-trichloro-7 1 G_mchloro_fmu J &pﬁ%ﬁlﬂg&) 5- pyrazol one,
t he n'agent a devel oper lf(Z}G-dic]h&o-S-eﬁhﬁ Ql‘i-ﬂil:hloroamlmo) yrazolon€ ONt ai ned
coupler 5 |£|o pl ace t he control_coupler. The processed St ps were com
20 A A bl bt F e o
coupler 5 ShOV\Bd light-sensitive materials (WHdEF ﬁﬁtal EY éorﬁ fgure to

| i ght and about - 8¢ ﬁswmohﬂmhﬁhﬁmhﬂt&ﬂﬂﬁcolour-formmg s11verhal Hvelgp-€a t han
did the con oI , Such as, the .phenylenediamines, &nﬂléndieg; 1-a-mhen;1mnedbmms hown t hat -

.. 0 -

other"Coupl 1S o BETERS v e e artaes
over the control mgﬂwahyl j@ﬁ i a.f:ﬁ, 3ty o
the parti cul. ar. -C Xu} Hmw%ﬂmhmyﬂﬂommdbdﬂ@l-4-aﬁi¢ ifind, raadl: 5yan or

ye| | ow B -ethyl-N-,B ydroxyethylammeamhne, .and. the p-aminophenols, and thelr substitu--
40 ~t10n products when the amino group ‘is unsubstituted may be used, As well-known. . 40
“{ _~~Lzin the art various other materials may be included in the developer solutions depending -

\_upon the -particular reqmrements, for example, an alkali metal sulplute carbonate,

~ . bisulphite, bromide or iodide.

. ~The “following Examples 1llustrate the results Wthh may be obtamed by per-

45 formmg the present invention.. _ _ 45

o ' EXAMPLE 1 _ -

A multllayer, multicolour photographlc material comprising a support ooated m'
succession with a red-seisitive cyan-forming silver halide emulsion layer, a green-
‘sensitive magenta-forming silver halide emulsion layer, a yellow filter layer, and a

50 blue-sensitive yellow-forming silver halide emulsion layer was exposed to a step wedge 50

in a sensitometer. Pieces of this material were processed as follows: 1-minute treat-
ment in a conventional alkali metal bisulphite-formalin prehardener, water washing,
2 1/2-minute development in a conventional p-methylaminophenol sulphate-hydro-
quinone black-and-white developer, water washmg, foggmg the unexposed and un-




form ng coupler can be used in the reversal colour process of the invention
as | ong as a magenta form ng coupler of the invention is used.
The nunbered couplers |isted above may be prepared by the follow ng pro-

cedur &s. 5 Coupler 1 nay be prepared as folTows. To a

net hagol J f<"3fr. 2% sodi um net hoxi de prepared from 2.3 granms (0. 10

ar 3P $ yrmetal in 150 nms. of dry met hanol were
adepd 21R%GTHBs (LY nol e) of acetoacetic ester. The solution

vvasgrefl ed 20 m nutes, coollpdystei ghtly, and 19.3 grams (0.10 ol e) of
4- N on [ SOLhrocyanat e a ded. The

sol it ia mn nagorR EZ vgh%%e’p/h “:ﬁ;&iﬁ“& M it (2% m&%‘&cg ferr] C. and 7
m-sf Ilght exc s) of rret hyI i odi de added.. The 10 : . sol ution

was al¥ owed to warm up to: rommtmv@pdurl ng 15 -m nutes then was
refluxed for 15-60 | ution was coo d.slightly, 21.1 grams
dugpd for 1 saa}mezaf@%@ L%

(0.€10 nol e d1umsu1 trichl or opheny [azine were a ed, and

the s&l uti on was re yd-N-(B-2nethanesulphon- hours.” The reaction mxture
‘§" c®ol ed, #sq¥rdr azone was: %eparf-- . 15 ated by

fllet\r@tlon - ; ‘hanol and drled400 o

158 P Ginide hydrazone (44.8 gress,>0. 10 m)l e) was added

to’angol uti on of: 18nd81mslﬂphabe - grans (0 20 .. m.IOeg »af :sodi um et hoxi de in

35@ ns. of rre_thangmm"@a%%ﬁ? xture was = - | 1 % ef| uxed for about 1

holsr g30 45 minut e, LUt on: was obt ai ned)loco’OI ed,: 350

mM g 8f: wat er .addedoupknd t he sol-ution acidified wodmaeeti c acid.. The

prg&ci pitate was Carmaxmse arated by filtratib@gemashed with water, and

dried® After recrygtap) g‘l PFEm 20 :;"gmr’;acetonltrlle the.

co pl\‘."er 1 had a ey hd;ﬂte@gjmtg of 267- 269[err] C Coupl er 2

was.prepar ed. by, the nethod, used to make coupl er 1,. except. that 16.0
grams (0.10 m)l e) of (ZF"W&W(’)’ ALpRjo mleddafiinat e were used in place of
4 met hyl - = S sul*phonﬂ phenenyl i sot hi.ocyanate -to make the anide

grazone The am’d&' ihing 4K Wing baths 188 the followiflg bampSéitions: €/ 0, M p.

08eP88[ err]..C., was then cyclized.to formthe coupl er. \l\:thh was 25
recrystalllzed from acetic acid B domBe to give a product with a
mel ting point Sodi mhexame@lgh ¢ 303[err] C 1.0 gram Coupl er 3
was prepared by t hsbdfmitieslddisec t o .hmke coupl er ﬂ_oex,(;ept that 16.0
grans (0.10 nol e) Sﬂﬁn@- --enyl i sot hi. ocyanatléoﬂ/er;e used in place of »

4- et hyl - 30 Toussiym fomrigyay .f)henyl i sot hi ocyan‘é‘f% ¥ make the am de

hydrazone. The cycmgeg coupl er' - 30 ~a fer recrystalli zat| on

from di net hyl acet m de. and ethanol had a nel ting” p0| nt. of

290-292[err] C (dec.). ansBath Coupl er. - - Was. prepared by.the

nmet hod used to nak oying 19.5 grams (0.10 nol e)

of 2-chl oro-5- cyan&ﬁ%n tiphitet NI"ocyanat e | in- pl aqoao(ﬁamﬁ met hyI " 35

sul phonyi phenyl i soSadivmaliesulptiate t 0 make the am de2k dr,azone _The. co‘upl er made

by 35 SO Wﬁ‘“‘&ycl i zation of  the anide.hyBrd¥8ne was recrystallized

f etic amdt% dlveaoroduct : vuthameltlng poi nt of
err].C. (dec ). - Coupl er 5 was’ prepared by t he

used to_itake ‘coupl er 1 enpl oyl ng '18.0 . 0w gr_ams (0 10 nol e)
of it ropheg- pix ﬁ@fF%g&ﬁlﬁéfgs;ﬁoﬁ‘“f: ‘é- ;

hydr azdne. ink O ‘]grasq&égwmff us magenta-
V@@\Nﬂeper phenyl)—S-(4-mu'@ﬂﬂi®D-&-|p&thﬂ;Ede (craiimi ﬁEBbﬁiﬁﬁﬂuoﬁ No.gmﬁm} chﬁauCI n‘el ti ng
at 250- 251 dsrnof Wiglmﬂlefonnula of the present in@entj , ontreh ' I phy =1 he “met hod
used f@;‘ co . md]th§ W%mrz ggared for lowstglln}‘,.: .,,.

2, 4- di Chl or gpN&sRYTHeSHAL Mg et ' i

was 72-96 hWhSIghtTdnﬁuglea(gfeaoﬂlternMuﬁ m expos‘ea Ita rta@snemarbermve a snall

anmount 2@5 for 3 day§ atgh/th ﬂ@dwctﬂuesgg@aiﬂddmty ‘;’F‘? Gg;h lmhyehmr med by
il o S iR - |

the magenta coupler used. _ _ 15




hydrazone and excess hydrazine). The filtrate was then added to a solution

of 2 parts by wei ght of sodi um net hoxi de in nmethanol, refl uxed
for 30 mn. and an equal vol une of water added. The reaction

m xture was then extracted with ether to renove SOME dark
tarry material. The aqueous solution was acidified wth acetic acid and

50 - the precipitate was separated by filtration, washed well. with water, - -
and dried. After three recrystallizations fromacetonitrile -

there was obtained a 24 %yield of produt; . .. . mp. 197-201[err]

c. — _ - naredfhe nethod used for coupl&r 1 °

enpl oyi ng equi val ent S amount s of - _

2, 4-di chl or ophenyl i sot hi ocyanate and 2, 6-di ‘([‘:{hl or 0- 4~ nR_ed;aphenyl hydr azi ne

55 The gyclized cou S 1:8 Lal | % m gl & cetic acid to .
! Pt gk yz) | (IO AERpcet 1 C aeld Lo

yield the prqoduct; . 55 , p—229-2317 err]

Coupl er 8 was prepared b met hod used for .¢bupler 1 enploying _
equi val ent . amoynt s of 4-dich|or%?henyliso@ﬁﬁocyanate and

2, 6-di chl or 0- 4- cyanophenyl hgdr azi nejg ‘72 The cyerftzed coupler was
recrystallized fromgl acial 4acetic #id to yiéﬁﬂ the proglget; 60

mp. 258-261[err] C. (dec.)? - 30 12 0.05 . .
60 . Theﬂarygisothjoﬁyanates use were pr red by - reaction
of the appropriate anine 8 - 20 W th thijgphosgene §'hs an aqueous
suspensi on. The procedure included the use of high- ’ Speed
stirring in.a Mrton flaskK, tnus ermmatmg—tire—need—e+—ah—e+ gani c

sol vent - R _ ' ' S .

1, 059, Ky .. This table shows that the magenta dyes form ' ntly

hi gher \y 14t hanti% very : ¢ stablg upon.In@gleOhgetl_éww%fmrgn%kgkc%&gﬁé hi s

revi sed eglur e. LTSI BEOE

evi s ) gg.@l%dfﬂ#ﬂﬁ e peoctsed nirie sy e .4 1 LA
literature, fOr in the results 15 ‘Mﬁ-gwg%g§ﬂmﬁﬁﬁﬂiﬁm@ nat es
ol
ond).

(L. Doub ey al, J, AiC1%24,6-8hlordHafyl)-3-(3-nitroanikine COUpEr
é S amiting) Chem dhe “uBh# 1136y, o

4- cyanophefiyl i sothrotiranererbenylp3ff-niBpandino)ck-pysdzolond).

chl oro-5-¢ aggpher;ylﬂje ) Q% > 1 31l eghibiggfl gopkd sywpling acavityRemt  Tr av.
Chim, 66, developed dybaenticy 8216) exbosedy Bi T T O ERYPRSER vt (Pamerelstives, M 10
Dyson et al, J. Chemin 8other test,Abe couplé?d-(2,4,6-trichloropheh VNI Y: . :

2, 4-di chl or ophenyl jgswzﬁfaa ,@fo(:@lmg,cmémmﬁfwa’%ui%h @ﬁ&iﬁ v "{’i"‘;‘.‘igzes,
3041). *The 31§yangph oRamale 4 i fhepracesydpserf in&tmglebmaauﬁexag[err]
c. Amdsatie, Hick el Gy bttt o fl T e 3 dpeaigpse f i al 0y.
2, 6- Di chl or 0- 4- ni tother 1-aryB3-anilino{Siperaytloay cbuplers BRsideSthd b it Pnat i ng
4-nitroaniline by B¢ enbaveseh low weuptingoaqtivitke that they cannot beluk@as Bes@eAbr Zi NG

the 2, 6-di chb@ro-z;-gin:iﬁﬂlﬂémw&?gfg nitrosyl sulphuric acid at 40[err] C.
dpbka

i _
and reduci ng the GhiE ¢h Cc&impour'l Ohd: %ﬁ] :?ﬂtc M BE> und2py -
treat- e -.'-isngiﬁicaf:iowr{oh 44;2,092'&@159%&%[ oé% 'e(gg%i&ﬁﬁ; i 8%%?38%‘;;’%. :

=R

-

2, 6-Di chl Oro;-fgl,-,eyan-qphenyl - ' h drgrrzi ne is prepared by chlorinating
4- cyanoani | i ne, Hi az et Zhilavkd ALLDE PLEChH- R
Y 98 Egﬁ!?;?inhwer: o qnd : lgnl?E oto;:lzrapmq materials of the type employed in
o . Xample 1 we Posed as in Example 1 and given the reversal colour process 25

¢ described previously, This process included the steps: tre i i

tibed prev; . ¢ _ : treatment in
alkali’ metal bisulphite formalin prehardener, water l{:}ashing, developnfeniolilze!amg::-l

* ventional. p-methylaminophenol _sulphate-hydroquinone black and white developer'

- water washing, selective re-exposure of the red-sensitive layer with red light, ueat-’

-mént with an aqueous alkalu}e- cyan developer solution containing a cyan-forming 30

oupler-and a’primary aromatic amino developing agent, water washing, selective re-
exposure of the blue-sensitive layer, treatment with an aqueous alkaline yellow

Lo veloper solution containing a yellow-forming coupler and a primary aromatic amino

_ —~developing agent, water washing, fogging the unexposed silver halide in the green-

35 sensitive layer, treatment with an aqueous alkaline magenta-developer solution contain- 35
Ing a-magenta-forming coupler and a primary aromatic amino developing agent, water
washing, bleaching, 'ﬁxmg,_water washing and drying. The magenta developer for one
of the exposed photographic materials contained the control coupler 1-(2,4,6-trichloro-

' ph_eny.l)-_3_-(4-n11_roaml.mo)-5-pyrazolone, the magenta developer for the second material
40 - contained coupler 5 -in place of the control coupler. The: processed strips were com-
g:;edn;s é-n Efx?i];.xlple'! 1. The material ﬁontaining dye from coupler 5 showed lower
ye fading upon exposure to light an in i
Dmins?;i? tll1an did'thepcbt;ntrolp:l ure 1 gh d about 30% Iless yellow stain in the
L arly, it can shown that .other couplers of the pres i ! i

45 similar advantages over the control coupler., Thgse advantéagesH amm;mmvmmglz; 45

‘the part_:cplar cyan and yellow dyes employed so that any desired cyan or yellow




15 anyl nitrite at 0 C and then reducing the diazo conpound to the

hydr azi ne deriva- 15 tive as descri bed above. The
1-aryl-3-anilino-5-pyrazol one couplers of the invention are val uable for
Uuse. Tn colour photography, and are distinguished from ot her

1. | - 3-anilino-5-pyrazol one coupl er's by havi ng good coupllng
gity. They are further distinguished from 20 ot her

A1- 3-ani | i no- 5- pyrazol one coupl ers by producing up to 35.3 % |ess’

) 20 ' stain.in Dir gy eas of photographic naterials
procesg_ed_Lhmugh_Lhﬂm__EmaLl_;L_B%é_____uagwage_dyes formed by

t he coupl efosnuhgtv&puﬂ&npfeofsﬁdhyhebﬁv&selrcolouzgﬂslﬁcestoalﬂiel ideition as long t han

-\_

- coupl ers otstagiagentatfpraningqeuplat of ghs invention is used. v‘\gé‘ﬁ CLAIMIS: 25

1. A l-aryl s %PWW?W%F&H@EWHW&‘FPGWM% & & f or nul’ a:

Co upler 1. may be prepared as follows{To a methanolic solution [d#/sbdium 7
w@erel n J mefhésits Pedpared rmzsmr(olor@a 5tmﬁ)/oﬂraah tﬂ&pnmtos hydr'®gen or
| ori ne, ¥y methanol werg @ 1 The golution r epr esent s

p

hydr ogen, (‘Yﬁhf‘{’ﬁﬂ’ﬁﬁ%ﬂy ﬁ%ﬂ% ﬁnﬁgﬁg{gﬁg@d@dtsmﬂ ﬁd %4 Z represents
hydrogen Omifuiéd %lsé(hg teéi; QP e}l i8id dded3t Yieand Z-is

not hydr ogeiution was allowed to warm up to room temperature during 15 minutes, then was

refluxed forgs—— elsoago %an sllﬂhﬂ!slzécilmails(’%@% Yone of Coupl ers
31

30

4,6-trichl the solution :
1to 8 her%f 55 Thecr orgponm Eeeco led 1tat:d amide hES _ Us al ka! | ne
nmagenjsx- fogtga shﬁe,)é Ez,gpﬁgthas. , contaihing a Brimry
aromati c am nmhedmmd mﬂraage agsrgxmndlfamme}awgslad&danlalsoluﬂmfnf pg.8 azol one accord-

35 ~ing gqargs éqqo m 350 mls, of methanol. The mixture was
33 il ?ﬁm T Wd@%w; B Gaims, in
vk, %d Fationl

-

whi chyg he ey thed Wi haneyp
sul phonam d@emhgtd mup lhadlamelnmquofszm nonohydr at e.

5. A nethod o e °‘F é“P‘H‘c P’é& % 368gr aphi ¢ sil ver
40 hal E@%’u r’é‘ gath}:g@’ 1&“ ayer with an
aqueogss al ket 453 yiethOm.p, 206—208° u A 946 cplel idh 2§ & [usi mary
aromatic amcrysrallm:/éﬂom aalgem dxoxane ttdngwepa @sdug evithfa melting point

éhg[ glgrgpﬁﬂﬂ&??) razol ;%ée%fiyﬁﬁgto elthg éaéeal ur%eégél 2 én ?rraée-

W se m<pos oChika theC ORRE hfdridGnen THEI RAGE dOgpRE i Ng dohr ee
silver hal nddBysmlhzatrermﬁdoml dmethm}@mde m@sg@o@llhzélaymdmxsmtvé to red, gfeen

~and blue |2 292%(4eﬁbf|| (1
ggvél ogieng gﬁf HZ’@; %f‘?av q’ﬁ?ﬁ%ﬁ%ﬁ‘% useg,aﬁ;aydt ek §° i gemﬁl?nnﬂa,fayers (D

(2) wesshi ngulfhoeyiphetyibthiddyanate tocrhake jthe amide -hydrazone, uﬁ@hﬁﬁélbyel y 35e- exposi ng
t he unexposytzaaemchf twedwide hilsazonegias reerpstaiiized fean agetigiacid tosve a product _ in the
red- sensi t Wifka melijag point of 259—262"&(‘12‘3‘1)1 wd . : 50
() col our e APRRLTE PR Ay e o i ome ) Spghe 180 pe

red- SlﬁﬂSl t hy&azone The coruplet made from ihayﬁrzamnth the PG DYfFaR(mE s § eaal ouraodevel oper
cont ai ni ng castallized fromizheghago) an give a pfoduchimeigng g AdPep1° C. -~ - - 7
Coupler 6 was prepared by the method uSed for coupler 1 employmg 204 :
grams (0.10 mole) of 2,4-dxchlorophenyhsothrocyanate and the final period of reflux-<
was 72—96 hours. The reaction: miixture was then filtéred to remove a small amount -~
45 of by-product (apparently the hydrazide formed by reaction of the uncyclized amide
- hydrazone and’ excess hydrazine), The filtrate was  then added to a solution of 2 parts
by weight.of sodium methoxide in methanol, refluxed for 30 min. and an equal .
volume of water added. The reaction mixture was then extracted with ether to' Temove - - Y B
some dark tarry material. The aqueous solution was acidified with acetic acid, and s 357 . XA
50 the precipitate was separated by filtration, washed well with water, and dried>- \_._/
three recrystallizations from acetonitrile there was obtained a 24{% yield of prodnct, SN
m.p. 197—201° C, T
Coupler 7 was prepared by the method used for coupler 1 employmg eqmvalent :
' amounts of 2,4-dichlorophenylisothiocyanate and 2,6-dichloro-4-
55 The cyclized coupler was recrystallized from glac1al acetic acid to yield the product, 55
m.p. 229—231° C, (dec.),
Coupler 8 was prepared by the method used for coupler 1 employing equlvalent
amounts of 2,4-dichlorophenylisothiocyanate and 2,6-dichloro-4-cyanophenylh -
- The cyclized coupler was recrystallized from glacial acenc acid to yreld the product,. '
60 ~ m.p, 258—261° C, (dec.). .80
The aryhsothlocyanates used were prepared by reaction of the appropriate amine .
with thiophosgene in-an aqueous suspension. The procedure included the use-of high-
speed stirring in a  Morton ﬂask thus eliminating the need for an’ orgamo solvent.

durzwsphyjhuaydosiw



& material in wates
i éd “and undeveloped SEl
t he bi; sensitive layer, ol L :
17059, 146~ L -7 ConS|stentIy
hi gher yields than are reported inthe literature were obtained by this
revi sed procedure. Mst of -these conpounds have been described in the
literature, for exanpl e, 4-net hyl sul phonyl phenyl i sot hi ocyanate (L:
Doub et al, J A CS., 80, 2205 (1958), 4-cyanophenyli sot hi ocyanate
(GM Dyson_ et al 1 Chem Soc 1085¥46 436) . 2- 7 :

chl or o- 5- mmhpmghwwdaltﬁuﬁyﬁa%p&teﬁﬂm&emm&m were Bleaibd YyRnet al , Rec.
Trav. Chi rfevised;procedgge. %Ost of thes@ Einppuindsiave peen destribed mpdhe ligdatuteDfoni OCyanate (G M

Dyson et ggf;';% Y 4 S y P1 (};.rze . Doub et C%%anh' 925493 S) 8052095
4 e, EIK Bﬁp et %oc’l'rav%Ch@m?‘§ So C 1926,

PR RCY (6)-'sel ectlvel y r &8
T hallde gral ns in 55 A

2, 4£8§ chl rﬁﬁ
3041Y Thesﬂmm yd iss6ehiby REKIGM. b €he PRIsT 709 655-69[ err]
(1924)%1%4 2@-digh|otriphenylisqrhi %jbth Mo Diysom et 4, Jamnt , aisv%mrer cially.

C
2, 6- Di chl ¢PH) °P‘TB"lls°ﬂ“ Belgng pRint jof; 6 d by chlorinating

”6' chhlor 50

4- ni §¢ 0aNighinBydd¥sind g“ i azof,i zi ng the
2, 6-di chl é;uflenn?dazw&zhgamz HialﬂorM ol l.gi?u °°“°n“° o!agg 40[Ce)ltr°r] c
and redu0| fﬁ@ﬁ@gdhtawoc tlteaotrés iyt ne conpound b
treat- e dm i1 g:ﬂ" ﬁ?mtm §°h!9ﬁ}= Gﬁlﬁdéﬁd?tdﬂwwﬂamn'h@ylrc aci d.
2, 6- chl q t mdmngthe éﬂ%fﬂg‘ PaEd By chl gri nati ng
4- cyanoanltilvusebscxﬁhemmtd. zing the am ne Wt AT nit Pte at
O[err] .an ﬁenl-ﬁ-edmr Srpyrazélene dbuplees o mwndodnetvhebiamraal ne deriva-
tive as d ‘EB and are distinguished e’thilh +3-giligniSipyrwldee pyr azol one .
cCoupbgr s 2 yﬁﬁgﬁpg}fw 8, ’§I ! X ‘;‘53';’;6 s"‘?‘1nﬁ“t€’bl our o
phot ogr aphsin ia raeeadbfspuofbglup 0&5@&5 ek - ;Jﬁsﬁﬁ o- 0 pyr azol one
coupl ers lﬁﬁ%&v ﬂ’ne@dm ﬂmgouplemdtavevunb@ecté&tyet,ett&f&h ktifﬂhger dl sti ngui shed
from 20 S “5“°&m | i no-5-pyrazol one coupl ers by produci ng up

0 355 3% | essa\aky9 as of phot ographic
materl al s pr.ocessed throug tﬁgnﬁtOfE{eﬁgPrinElg%&pfogn&a magent a |r?age dyes
formed by the couplers have expect edl y¥b$tter 1ight stability

t han coupl ers out si de the |- ntlmae_m| Y WHAT WVE CLAIM IS - 25
1. "‘A 1-aryl -3-anilino-5-% Kpe of t follow ng general formnula: o
:25 [err] mherelqn Kbpﬁbsents chlorine, nitro or cyano, W :
represents hydrogen or chlorine, represents hydr ogen, cyano or-

nitro, Y %&&E% gﬁtﬂﬂ?'}nu‘octt} Inon@' 5 23 mat h J% sul phonyl
and Z r eprepeent sydygdh, 030D ofhitrs, 58 ES?SY- ne of W X, 30
Y and Zi §{u1ﬂ§w1,rpp Zogpresents hydrogen or cyano, provided that at least one of v, X,
) 5 Asnot u1l'lodgen. cl t ' 30
: compo as..claimed in 1, bei in-
befors Tites. p aim 1, being one of Couplers 1 to 8 herein
. L p nm:ryAa‘;-o ;dautt;.om alkalcllne llnagenta formx:g colour developer solution containing a
c amino deve agent 1-aryl-3-anilino-5- ccord-
35 lngt% el?er Climlor2, o ¢ e anda lamhs -3 pyrazolone 2
. colour developer solution as claimed in Claim 3, in which the devel
M agent is 4-amino-N-ethyl-N-(8-methane sulphonamidoethyl)-m- reloping
c Ay o X m;]y an ® p! yl)-m-toluidine sesquisulphate
Vo A method of producmg a magenta image in an exposed photographi
40")# . halide emulsion layer which comprises treating the layer gmh axr: aqlfeogs gllfa}lhv:: 40
L + developing solution containing a primary aromatic amino developing agent in the '
Y. ! Ppresence of a 1-aryl-3-anilino-5-pyrazolone according to either Claim 1 or 2
sy T 6. A photographic reversal colour process which comprises sub;ecung an image-
~t " wise exposed photographic material comprising a support bearing three silver halide
45 : :tx;nﬂsmn layers, respectively sensitive to red, green and blue light, to the following 45
- ps:

35

(1) developing a negative sﬂver image in each of the emulsion ;
gg ;aleshmg lthe material in :rbaeter, g fayers;
) ctively re-exposi unexposed and undevel :
50 in the red-senme:tlr):lay‘ger, = oped silver halide grains 50
(4) colour developing the re-exposed silver halide grams in the red-sensitive
layer with a photographic colour developer containing a diffusible cyan~
forming coupler;
(5) washing the materia] in water;

55 (6) selectively re-exposing the unexposed and undevel
the blue-sensitive 1aye§ posed and undeveloped silver halide grains in 55




2. A conpound as clainmed in Claim1l, being one of Couplers 1 to 8 herein-

before |i sted. 3. An aqueous al kaline magenta form ng col our devel oper
sol ution containing a primary aromatic am no devel opi ng agent and a
1l-aryl-3-anilino-5-pyrazol one accord- 35 ing to either daim1l or 2.

35 4. A- colour developer solution as claimed in daim3, in
-whi ch the devel opi ng agent is 4-amno-N-ethyl-N-([err]- met hane -

sul phonam doet hyl) - mt ol ui di ne sesqui sul phate nonohydrate.

5. A nethod of produ0| ng a magentflg9 ge in an exposed phot ographi c sil ver
40 . ha onul.sio 2 Na a es.f.reating thpln\/r with an

.aqueous al Rhﬂsmmly h‘igher y161ds then d:ewao diteutwd)mre«)m:mdrbyntg;sa primry
aromatic % pf- ature,for -_ _
a5 e :@f‘?%;w i 21 .

cpgra SI YiSphénglis &; Blh;ﬂk B@Ctl ng an image-

vm se exposé ' e aylisoett anaé G:Mrrpyslon;et r,uzsbmm ng three

. silver hal g%ﬁé WSW C(%sﬁgéﬁo i S oci 1986,t 0 red, green
and bl ue l 4,6- s a%able c B erci ~Di ro-4-m (1) :
devel gpi Ng pRenyiR@a By Hﬂ&ﬂ@cmgﬂ-xﬁﬁ?gﬁirﬁf G st ay er B

(2)" washi ngaenhemuaQOezﬁ,&mehlwm—mmanmne with nitrosyl sul it asiékedlCiCel y re- exposing

ing, d by treat-
B B By Wi it

red-sensi t 3 chlorinatin diaz

(4) COl OUT T ARHANE 0T G b (e 1aNBAS R0 Sato TRt ab s Ao  heys

red- sensi t tivess described above. l.ayer with a photographi c col our devel oper
cont ai ni ng, a_ @& F-e3kbhe %1' g ppazolone °°uPlefs of the invention gyermalygple %er;

(5) washi nﬁ(‘, e B ?3};%%% :3@ Sh r°m°th°: l'a‘f’rfh'f- -l ly re-exposing
t he upexposesd ukﬂ@fs ?df@n@ﬁ@kdl?ss: ) les9 gellow - 20

t he bl ue- setwsiih |Dmn lageyscof, photographic matena processed through them. Fmally the :

1, 059, 146 magenta image dyes fp vneé&ydhwcoaréveh@mwgm@y;bemekms igj | ver hal i de

grains. i n {HRGEPERCUEdS fememon. layer with a photographic

col ougs devel opes I-G@IIB-QmI'HOGQ)yﬂ\zddnE bk hlus\mugelehammm o5f Or M ng
coupl er, - (8) washing the nmaterial in water, 5 . (9)
fogging the unexposed and  undg eloped sil'yef - halide grains in the green-
sensitive silver halide -enul, ﬁ"&'y@*ﬂ" 2 (10) col our devel opi ng
the said fogged sil ver had insl with _phot ogr aphi ¢

~¢ol our devel oper containing acggif Bl e magent a- f orm ng coupler being a
sol ution according to either Clai®m3 or 4

wherein J represents chlorine, nitro or cyano, W represents hydrogen or chlorine, X
represents hydrogen, cyano or nitro, Y represents hydrogen, chlorine, cyano or methyl-
+ sulphonyl, and Z represents hydrogen or cyano, provided that at least one of W, X, :
30 Y and Z is not hydrogen, - 30
2. A compound as claimed in Claim 1, being one of Couplers 1 to 8 herein- ‘
- before listed.
. .. . .3 An aqueous alkaline magenta forming colour developer solution containing a
S pnmary aromatic amino developing agent and a 1-ary1-3-amhno-5-pyrazolone accord- - _
- 35;. ‘lingto either Claim 1 or 2. 35
P 4. A-colour developer solution as claimed in Claim 3, in which the developing
.| .Jagent i 4-ammo-N-ethyl-N—(p-methane stﬂphonam1doethyl)-m-tolu1dme sesquisulphate
'-‘monuhydrate
5 A method of producmg a magenta image in an exposed photographic sllver
“ halide emulsion layer which comprises treating the layer with an aqueous alkaline 40
- dev\elopmg solution containing a primary aromatic amino developing agent, in the :
& ptesence of a 1-aryl-3-anilino-5-pyrazolone according to either Claim 1 or 2,
- I, 60 A photographic reversal colour process which comprises subjecting an image-
L Wise exposed photograph1c material comprising a support bearing three silver halide :
45 ‘*~emulslon layers, respectively sensitive to red, green and blue light, to the following 45

(1) developing a negative silver image in each of the emulsion layers;
(2) washing the materia] in water;
_ . (3) selectively re-exposing the unexposed and undeveloped silver halide grains -
50 ~ in the red-sensitive layer; " 50
(4) colour developing the re-exposed silver halide grains in the red-sensitive
layer with a photographic colour developer contalmng a diffusible cyan-
forming coupler;
. . (5) washing the material in water; '
5 . (6) selectively re-exposmg the unexposed and undeveloped silver hahde grams in 55

DO




10 (11) washing the material in water;

10 (12) bleaching to convert said silver images to silver

hal i de; (13) fixing to renove silver hali de, (14)

was hi - - |

devel opi ng sol ution accordlng to Caim3 contalnlng 15 ~any conmponent in
any quantity as herei nbefore descri bed. 15
8. A phot ographi c col our devel opnent process accordlng to G aimb5 enploying:
any procedural detail hereinbefore speC|f|ed 9. A process of
preparing a 1-&cyl-3-anilino-5-pyrazol oh®%# ording to either . Clai m

1 or 2, substantiall l(7)a%ol$1§rtﬁlelaﬁﬁ§ Qe Ere-Sfposed IsihRA halide grains in the blue-sensitive
L. E T. BRANCH, B. Sc.’, lafer Ryith. £ photographic colour “developer contammg a dllfuslble yellow

Pat ent Agent. @ ﬂmmm& HMﬁh on Spa Printed for “Maj esty's
Stationery ijice,”b_gt developed éhﬁ %p kgl - 19
Publ i shed by The Pat gﬁer un o ogf §' ef 9?‘&9 % @
London, WC. 2, from (\M)l a:d:ionmcdpvebsmgmy s!ue fog’gideudvaedlahde grains with a photographic
4 L . ‘ colour developer containing a diffusible magema—formmg coupler being a
solution according to either Claim 3 or: 4 :
10 '(11) washing the material in water; - : - 10
: {12) bleaching to convert said silver images to s1lver hahde, .
(13) fixing to'remove silver halide, -
(14 washmg in water and drymg

B 7. An aqueous alkahne colour developmg solutlon accordmg to Claim 3 contalmng
15 any component in any quantity as hereinbefore described. 15
8. A ‘photographic colour development process according to Clalm 5 employmg
any procedural detail hereinbefore specified.
9, A process of preparing a 1-ary1-3-amhno-5-pyrazolone accordmg 10 elther
Clalm lor2, substanually as herembefore descrlbed ,
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