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. COMPLETE SPECIFICATION |

Photogra,phle Colour Development and Colour Developmg
" .Solutions therefor

We, _ EASTMAN KopAK = 'COMPANY, a
Cornpany orgamzed undér the Laws of the
State of New Jersey, ' United ‘States of America,
(Assignees ‘of Epwarp THOMAS PEscH and
REMSEN STODDART VAUGHN) of 343, State

"Street, Rochester 4, New York, Umted States

of America, do hereby declare the invention,
for which we pray that a patent may. be
granted to us, and’ ‘the méthod by which it is
to be performed, to be parucularly desenbed
in and by the followmg statement:— ;

This invention relates to colour photo-—
graphy where at least one’ photographic colour
image is” produced by colour development of
silver halide 'such that the oxidation - products
of the developing 'agent combine “with a
colour coupler to produce the image as a dye-
image. The invention is specially concerned
with the formation of ofi¢ or more such images
by reversal processing of a multi-colour silver
hal1de matenal

1| and IL

T 'H,—;N—R'

" or water-soluble salts thereof wherein R repre-

~-sents a -hydrogen atom or an alkyl group;

e 45

. R" represents an alkyl or an aminoalkyl group;
and n is an integer of from 1 to 8, such that
¢ompounds having formula I, the total

, - \nﬁmber of carbon atoms in the gtoups R, and
R’ taken together is at least 2 and not more

50

than 8, and such that in compounds having
formula II, the total number of carbon atoms
in the two R groups and in the —(CHp)—
gxp taken together is at least 2 and not more

Typical examples of the developlng agents

‘of Formulae I and IT are: —
- [Price 4s. 6d.)

\ 1.066.967
" ﬂ»hcai.&araal ﬁm?tmvaeasserﬁemd w

f’ yl am ne sul phate _
gpﬂggzmmmmyudssm% s Amarica (No. 233,048) on Oct, 28, lg@
Complete Specification Published: April 126, 1960.i tre =

é}mogﬁ £ Gegpas di ssol ved by the' additi on
net hyl am no- 2-

(‘éﬁﬁs C10A3, C10A5, C10D); €2 C(2B3A2, 2B3D, 2B3E, 2B3F,
2B3G1 2B3G4, 2133(;5 2B3GS8, 2B53C1, 21353.13)

lnt Cl.'-—G 03¢ // CO7c

O her

The colour developers used for such pur- o

poses usually consist of aqueous alkaline solu-
tions containing a p-phenylenediamine (substi-
tuted or not) colour developing  agent having
at least orie primary amino group. The colour
forming coupler may also be present in the
solution. ' "Sodium sulplnte and  sodium
bromide are often used in these developer
solutions. Usually phenolic or mnaphtholic

25

30

couplers are used to form the cyan dye |

image, ' pyrazolone - cotiplers to form the
magenta dye image, and open chain keto-
methylene couplers to form the yellow image.

According to the present invention, there is

provided a colour developer composition com- .

35

prising (1) a primary aromatic amino develop-

ing agent, (2) a colour-forming coupler, 3)
an alkali, and (4) a water-soluble developing
agent selected from those havmg the formuld:

' '-H--N'—(CHZ)'.-{-N-éH

compoundl 4 Methylammo 2.- methyl-
phenol sulphate.
. compound 2. N;N’ -
2.- methylphenol)
compound 3.

Ethylene bis(4-Amino-
- (8 - Aminoethylamino)

phenol sulphate

These developing - agents may be used to
advantage as competing developing agents in
colour developer solutions for processing colour
photographic elements in instances where it is
desirable to control colour contrast and colour
fog. The competing developing agents of our
invention give unexpectedly good results and
are valuable for use in colour photographic

60

65
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met hyl phenol sul phate concentration was separated, washed with brine,
dried and con- 5 varied by several 0.01 granmilitre increnents centrated

in_vacuo. The solid residue was 40 above and below 0.35 gramlitre, and
i mages recrystaltized TTom acetontrite yretding—4—2 of—st+r+ear—

qual i ty. werg: obt ai ned. o grans of "Conpound 2. M croscopic
examni nat i on. of cross sections - The N, N -oxalyl bis(4-- amino - 2:= _ of"
filmsanplés” showed that there was no net hyI phenol ) was prepared as
fol | ows. 3o-- a 10 sit ver ret ent I Oq,,d699{7he yeI | ow i mage | ayer of sol uti on
of.. 12 gr ane u. 4_ afi-ne rret-hy —the film which was: processed

in our "yeP® t%‘hpa di!;logmammof thudnmhgenm colout 2eveliper solutioeV el oper
of .di oxang; e : ém e no a;i“!éa“tlmg h@e Fokpawel primemit @ ofed:-

above mayplduce vsbm asdrbil g rlﬂpur {;3 y g%iﬁﬁsﬂipcﬁg agent repars as
f O| | OW§ -would cause undesuable shlfts mn hu'EI‘hﬁd[oeaN-dll@[l ef;. &};gatﬁﬁé St - %‘@nﬂk Ol 1 hour

' °°l°“1 comrast -~ toluenediamines, - Theammlopﬂgrmﬁtahzur e, after
Whl ch t'ﬂﬁ?mﬁﬂ ig useful for preventmg 'Ue""J‘ the salt- form ‘such as- the qu| nol i ne
l's, yd Qrid
hydr ochl ofof SmpRStof b o i smbl;"th o °‘;§§f‘?}1‘f )\ pﬁ ”"9%5“@ anms of

t ol uhy & ocyan fog inttheahlw-m&vmdﬂahé gr&fnedandnthh&a(aﬁmnutﬁpﬂ récils may a4BERORE and 45

grans -of Bt ‘é’a evelopmgn Pse@ra sblairl deydqping agentsc whapl thal cohol
yield-  ma j%ﬁzhwogﬂ ygt’:l’ F‘mibgsfteclr r gllip N-plkwy " 6. 8 gr ans
of NN _- dor -comBosd wluch I HEV%1@LL %"&‘ $687 .grans
of 215 n!@th rm* r a dry form, m ‘their these developing &gen Qa J@U | ggri ne
under nit gﬁg%mp e(l)a mgtic’ 3%%?%&3@ ﬂl%eameodieaméatmmot hen
. COVPOUND ‘cgupler, - {, E‘}“’W&ﬁ ted A

nm xtur e oécoﬁisry araun@haxﬁl pcva e dude?gi‘:c%q%, % amThl S

sol uti¥hn ?@%@ Hy 401&frarr;swof 60%1clety _

wher euponydgg; o hyla ydrate
in 25 co ;ﬁ%ﬁ% th}l'lﬁr M - J@l' 'E_gf L S“IPE 'hae4y f- dater was
refl uxed afnole hfdr 49 aqueous RilRiBkI6R , NN D diett "'"'methylanﬁme- hy:,“rg: - after

whi ch Pi f 5 “fPP%tdm\MtOtde!swl rideg 4 - amino - N - ethyl - N - (-
ztend the xt%\gg Elapsr especisy p1¢%1l'.<-gl1anesulphonamldoethyl) By nZ @m\;ﬁﬁgiJN%o 2

acid. TQ ﬁﬁ( su&a@Nmonohydr thyk
 appr oxi rratod.ryd 1d$e10501uiub.ﬁ @Jyl Qéon&hmhﬁO' dieth Fﬂ hﬁ pitl gn of 2 grans
of 11 i 8t of e ehoatiod ol anth@r ENDOAbsR - ML (8 - Sbabyethst)
ni ni urt®h ‘fﬁ “ToReTAY tionp, suehf as _ Mio oiligs .sulphaxgsandoNJNEthilﬂeth- 15d B
Ji ol di ng gl et sy Ml Gt PO A e Vetdea R i,pd of 15
rbonate: 9 _a th own water-soluble colour
product pliitepan Ak ﬁ&ﬁ)[ﬂii’o_.‘ itate and/or an coupler compounds can be used to advantage-
55 'alk%‘llllemetacclmlgeilfreauon ' : ' @ in %nh: %ollclyur developer solutions. - . i
0 e competin ollowing example 8 !
developing agents' can be varied cons1d£rabl§ mventlon :g p g i 1llustrate the 80 . %
and will depend upon thé particular’ colour : EXAMPLE 1 : T
coupler, the particular colour developing agent ~ Two pleces of a photographm element com-
and the particulas competmg developmg agent prising a. support. coated with- a ‘red-sensitive
40 to be used. The optimum concentration can silver halide emulsion layer weré. exposed t0 85
be determined by methods well known in the light through a step wedge (havmg 0.15 log
art, that is by making studies of the results exposure increments between consecutive steps)
given by systematic variations in_ concentranon in a sensitometer. Each of these photographic

of these components, ' elements were treated with a black-and- —
45 Our competing developmg agents are used developer havxng the composmox;1 o whlte‘;&
2,4—D1ammophenol hydrochlonde 5 | ams |
Sodium sulphite (dessicated) 50 & 2
Potassium bromxde 5

-Water-. . o lhtre

to’ develop a silver _negative 1mage, the and cyan dye positive 1mage On 2
- elements were washed in water, reexposed to  elements idéntified as (A) was cyan devél
“red light and cyan’ developed in_the’ solution  with a"freshly mixed developer of our et
93 described below to develop a sdver posmve tlon havmg the formula




hours at room tenperature, a solution of 5 VWHAT WE CLAIM 1S -
grans of NN - oxalyl bis(4 - amno - 2- 1. A col our devel oper
conposition conpris- met hyl phenol) in 500 m . of anhydrous di- ing (1)
a;nimrvﬂﬂﬁmﬁTfﬁﬁTmTﬁﬁﬁ¥ﬁmT@ — etnyl etner. Ater this tine,
aqueous "al cohol agent, (2) a colour-formng coupler, (3) an 70 35 was
added slowly to the m xture to deconpese alkali, and (4) a water-soluble
devel opi ng t he excess hydride. The al um na which separ- agent selected
from+tthose having the fornul a: [ errylos6.9
'13066,967 3 .
1, 066, 967 - = — 1 s -~ Seeh um
sul phite (desjccated) 10 0O grans
Sodi wq broni de Cyan Developer 1 0. 22
Pol yet ™yl ene gl ycol {Havim MLV Of apout 4UUU) .
Pot assi um i odi de Aga;méﬁfﬁﬁhamxmb 1& =ﬁf®”"
N, N- Di et hyl - p- phenylesﬁnhﬁmank@kammmn o anmohydrochlorlde
2.0 . _g$§?RM@UGﬂZ|n1dazole nitrate 331 » -
n . sl
0. 040 _ ﬁ%ﬁféﬁ@m?mﬁat e 12H[°e re..
20.0 ) %}H 2. 0 »
50.0 — " 1-Hydroxy-2-[8-(2-acetamido-phenyl)- R
' cthyl] naphthamide 2.0 e
4-methylamino-2-methylphenol sulphate 0.2 '
“Water to IR S htre
The other element (B). was cyan developed developer solutions contaihiné'bﬁr competing 20
with the same developer after it had been developing ‘agents show similar photographic
aerated by passing a stream of air through it. stability (that is, do not produce hue shifts or
5 - The colour developed elements A and B, colour contrast shifts in the developed dye
were treated with a conventional ferricyanide- image) upon aeration.
bromide bleach followed by a sodium thio- ExAMPLE 2 25
sulphate fixing bath to remove silver halide A multilayer, multicolour photographic
and leave the cyan dye images. The optical element containing three silver halide layers,
10 densities of the step wedge dye images to red one sensitive to red, one sensitive to_ green,
light and to green light were measured with and oné sensitive to. blue was -given identical
a densitometer and the results showed that exposures to light through. a step wedge 30
‘aeration of our cyan developer containing 4- (having 0. 15 log exposure increments between
' methylamino-2-methylphenol sulphate pro- consecutive steps) in a sensitometer. The ele-
15 duced substantially no hue shift in the dye ment was given negative development as in
images formed on colour development. This Example 1,.water washed, and the red-sensi-
valuable charactensuc of our developers is “tive layer given selective reexposure to red 35

o,

40

unexpected.
Yellow developer solutxons and magenta

Cyan Developer 2

hght It was then cyan-developed by treating

it with a cyan developer haying the formula:

Sodium bromide
6-nitrobenzimidazole nitrate
Potassium fodide
Sodium sulphite (desiccated)
" Sodium sulphate
Sodium hydroxide
. Sodium thiocyanate . .
Hydroxylamme sulphate
methyl aniline sulphate

.- - naph
- Hexyleneglycol - :
Polyethylene glycol (having a
molecular weight of about 1540)
4-Methylamino-2-methyl phenol
sulphate
Water to

: 4-amm0-N-ethyl-N—([5-hydroxyethyl)-3-
' 2-(0-Acetam1do-p—phenylethyl)—l-hydroxy
: thamide

BSocom| ..

»

[

O = ON N OmWSOoOO!}
M o oo W womooggm“-h

5 1

‘The element was then subjected to pro-
cessing comprising the following steps: water
washing, selective reexposure of the blue-

sensitive layer with blue light, yellow develop-
ment in a developer having the formula;



Hexyl ene gl ycol 20.0 m .

[err] -Benzoyl-[err]-methoxyacetanilide 2.0 grans

Di et hyl hydroxyl am ne sul phat e 2.5

| =Phenyt=3-pyrazoftdone—— P R 0. 30—

4- Met hyl am no- 2- met hyl phenol sul phat e 0.35° B
Water to - ' 1 litre o
Q her pieces of elenment were given the sane at ed was di ssol ved by the -
addi tion of 4sod| um treat ment Ei(ﬁ'&pk7 that the 4-methyl am no-2-.
pot assi u — e phat e

concentration was separ at ed, washed with br| ne dr| ed and con-
vari ed by severa T - cuo. The igpd
resi due was 40 gggﬁ ier2BB) ow 0: 35 gr arﬂl i trglafi P mages ki

0028 Zimlar quallty

recrystallized frqs&ass%ﬁmytrl le yielding 4
wer e obt ai ned. NN-dletl@yl-ﬁ-phmﬂéneﬁmm&)und 2. M :er oscopi c

exam nation of cros °IS’<1-,PF51° The NN - oxal yI: s.'( -amino - 2-
of film sanples %@% Rl fFE was no et hyl- ‘pher. oéo) ‘Was prepared as
follows. To a lyetBylén¥ gy coI@iwﬁi:@tal onin the yel I ow i-mage”| ayer of

solution of 12 grannole:hlazlwenghaoﬁah@tmg) et hyl- +45. thelﬁllmvvm ch was
processed in our y%exyl egl‘gﬁ?enol and 13 grans. Of - qU| ne»in 125 nt.

devel oper. a—Bmﬂyléro-methoxyacetamhde “Tof di'oxane lvgas ‘#dded at room -

tenperature Dieth: oRyMiiteLstlghataTENt.i ONed .above msty38be,, With stirri ng,
6.3 grans of oxal yirphetyl-3piraolidone prepared as fol |o@ms i,

The reaction nmixt W& Rs stirred for 1 hour at. fire '
room tenperature, after whi ch t| me-the - 15 ’ g CGVPQJND 1
qui nol i ne hy; ro hioride was ered a tion of
955 grans of W wasc tOShf S osedctg nv(':hétﬁ? 1attaeg “e"e“‘\?%“cb“o SQ%HH :
gui none and 45 gram; of sodi um sul ph| tein reS| due recrystal |i-zed from

ethyl alcohol yield- - ~.- 3 ]itres of water:: edto.180C. -
ing 6.8 grans- of I\I:ﬁgodlmnp%aéhydelmgmm - am no- 4o|m %ﬂmﬁutod ave, were
added 687 grans ofSod@msulnle \ ..xp‘hrerhol) : 5.0 55. . 20 40%

met hyl am ne_ under

esu]_phon. perl od. Qf 3 1h?)ursa- The aut ocl ave

LB !‘
was t hen - 7 amidoefa§inte ég qmsulphate monohydrate 12,90 4F ._-,
- Citrazinic acid . 0072 0,
- Ethylenediamine 3.0 Ty
* Polyethylene glycol (having T
' " - molécular weight ofabout 4000) S L0 T
" Sodium sulphate - - _ L ., 500
‘Soditum hydroxide ‘ T e e 0,32 )
1-(2,4,6—mch10rophenyl)—3—(4—mtro—
anilino)-5-pyrazolone o 1,67 .

. Hexylene glycol . . e e . 10,00 ml,
Sodium bromide o 50:3 . gram
Potassium iodide 075--.li» =

= tre: .

Water to. :

5 water washed, bleached in a ferricyanide- photographlc element was T~
bromide bleach and fixed with a sodium thio- Example 2. It was given negative deveﬁ) .
sulphate fixing bath, washed and dried. " ‘'ment with the black-and-white' ‘developet: 15

The element so processed showed that the Example i, -washed; “and :processed as d .
cyan image had particularly satisfactory’ ‘cribed i Example 2 mcludmg the cyamr. .~

10 sharpness. development but it was given .a -differes

" EXAMPLE 3 yellow development. It was yellow devel3pet
Another pleoe of a multilayer, multicolour m the fOllOng yellow developer composiug;




cooled to 90[err] C and the contents were acidified A m xture of 35 grans
~of p-"bronophenol w th sul phuric acid. This solution was cooled 40
grams of ,60% ethylenedianine and 2 . tor 15[ err] C. wher eupon a solid
separated, "'was grans of copper sul phate penta hydrate, in 25 s
coll ected and dried, yielding 575 grans d§0669670 ml . of water was reflux#d .
for 6.hours . 60. product, mp. 242-244C. - after which
|t|rm|"{' was _aci dified with sul phuric acid. This mxture was ‘

concentr at to Sodium sulph1te (desiccieldyPOUND 2 10.0 grams
appr oxi mat el y 1/ 4 of thsoﬁmg gi vol une and " To a solatign of 2
¢ glycol

[

~grans of lithium al u- H@WM%M‘@@) id segeﬁ ated, - °
| mi ni ni:um hydride in 400 -D1 E - was col | ected%na=dri ed,
"yielding 41 granms of 65 mon t er was added over a.erjod of 15

mp. 279- 280[eﬁf1i1®benmdazolehwcs ‘at room t enper at t!lrQéQ a sol utla'n
of 5. - WHAT WE CLAIM &gig“glpg:tsghm A3 of NN - oxal yl. (4»- amingi-
2- 1 A col our devel enb GGPSI tion conpri s-. met I"g(,r(phggiol) I+N.:5C
m . of anhydr ous -di - kyaeetayiiliad omat i ¢ .am no develmpighgs - -

i Elgieﬁz@l-oaneﬂfo

product

ether:” After this t| e, thydrozylaping wdphateagent , (2) a col o%rifoxsm ng
coupler, (3) an W L L. the nixt ureot%gI deconpose’

al k cand (4) a vvaterm eve p?ar%é{ﬂp e t he excesg yqiﬁede_ ‘The

al u a which separ - P Terr]
6 . 1, 066, 967 or water-soluble

her eof Wh eQibérrpideksr of ple@ent veal ghwen thi-enmé oped wesOdipaledttyahe fiditios df sdiute0 -
treatment except that the 4-methylamino-2- potassium tartrate. The ether solution was
methylphenol sulphate concentration was separated, washed with brine, dried and con-

5 varied by several 0.01 gram/litre mcrements centrated in vacuo. The solid residue was 40

10

15

20

25

30

35

above and below 0.35 gram/litre, and images
of similar quality were obtained.

Microscopic examination of cross sections
of film samples showed that there was mno
silver retention in the yellow image layer of
the film which was processed in our yellow
developer.

The compounds mentioned above may be
prepared as follows: — :

CompouND 1

~ To a solution of 955 grams of toluhydro-
quinone and 45 grams of sodium sulphite in
3 litres of water which was heated to 180°C.
in an autoclave, were added 687 grams of
409% methylamine under nitrogen over a
period of 3 hours. The autoclave was then
cooled to 90°C. and the contents were acidified
with sulphuric acid. This solution was cooled
to 15°C. whereupon a solid separated, was
collected and dried, yielding 575 grams of
product, m.p. 242—244°C,

COMPOUND 2
To a solution of 2 grams of lithium alu-
minium hydride in 400 ml. of anhydrous di-
cthyl ether was added over a period of 15
hours at room temperature, a solution of 5

-grams. of N,N’ - oxalyl bis(4 - amino - 2-

methylphenol) in 500 ml. of anhydrous di-
ethyl ether. After this time, aqueous alcohol
was added slowly to the mixture to decompose
the excess hydride. The alumina which separ-

OH

I and II.

H~N-R'

recrystallized from acetonitrile yielding 4.2
grams of Compound 2. _

The N,N’-oxalyl bis(4 - amino - 2-
methylphenol) was prepared as follows, To a
solution of 12 grams of 4 - amino - 2 -methyl-
phenol and 13 grams of quinoline in 125 ml.
of dioxane was added at room temperature
with stirring, 6.3 grams of oxalyl chloride.
The reaction mixture was stirred for 1 hour at
room temperature,
quinoline hydrochloride was filtered off. The

filtrate was concentrated in vacuo, and the

residue recrystailized from ethyl alcohol yield-
ing 6.8 grams of N,N’ - oxalyl bis(4 - amino-
2 - methylphenol).

CoMPOUND 3

A mixture of 35 grams of p-bromophenol,
40 grams of 60%, ethylenediamine and 2
grams of copper sulphate penta hydrate, in
100 ml. of water was refluxed for 6 hours
after which time it was acidified with sulphuric
acid. This mixture was concentrated . to
approximately 1/4 of the original volume and
cooled to 15°C. whereupon a solid separated,
was collected and dried, yielding 41 grams of
product, m.p, 279—280°C.,

WHAT WE CLAIM IS:—

1. A colour developer composition compris-
ing (1) ‘a primary aromatic amino developing
agent, (2) a colour-forming coupler, (3) an
alkali, and (4) a water-soluble developing
agent selected from those having the formula:

CH

H-N—(CH ) N—H

after which time . the-

50
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65
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sents a hydrogen atomor an al kyl group; R of the preceding clains.

represents an al kyl or an am noal kyl group; 10. In the col our reversal
devel opnent of a_ 50 and pis an jnteger of from1l to 8, such that
mul tilayer, multicolour photographi-c material 5 in conpounds having
formulqa |, the total after exposure to |ight through, an original

nupber of carbon atons in the groups ‘R and | mge, said nateri al
containing three differ- R taken together is at |east 2 and not nore
ently sensitized silver halide erhﬂﬁégfdn | ayers, than 8, _ &nd such that
i n compounds® having one of said layers being red-sensitive, one of 55
formula |1, the total number of carbon atons said layers being.

gr €Rg- sensi ti ve sadit ohidfdesiccd) i N the two R group® apdmin the

' (CH[ err])[err] Sodlstabd’mlmyers bei n%]‘, bl ue-sensitived.2n mhich the

group taken tog{?ﬁ@y@égﬁl@%ﬁ@ 2 AlcRPPRS 008 r e s%ig(ii exposed el enent is

gi ven a negat | vas AR s shenyeachllte B o -

and-white devel. opﬁmliydmslﬂ&rﬂetlve reexposure of 2.0 2. A colour

devel oper. corrpoérliltr@md@blammtesal d red-sensiti veoloag/es with red light,
treat- 60 di% 9 -3 kali netal sulp toe an alkali nent of
said el ement “wi t pcolour 15 netal brom dg, agdl an alkali netal
i odi de. devel OszBenzogl mdglokyaetanitidposur e of the sakd gams = 3. A col our
devel oper corrpo:i?1 S#Phaffl ue-sensitive lay@3 vish- blue light,
treat- %Eli%l “%hgtgupl er, a na ho’l’l c nment of said
€l'ement with a oI our oupl er, a pyrazol ogge coupler, a

counar one deve+-e-pe+—+egg1—ﬁg—e-he—u-ﬁe>epes-ed—s+-H+ef—h-a-H—de— 65

coupler, or-an ~open-chain ketonethylene in the green-sensitive |ayer,
treating Other piecksClof eleRint veeerLigiteIthe same  ated was dissolved by the addmon of sodium

el emrent V\ﬁjﬁﬁﬂ n‘il%t '@bl%ﬁﬁthy 20 potassium tartrate. ﬂheAF Wnd@&el oper

conposi, &Eﬁ Poige t’fj ﬁﬁ %{[’; e’ & 1
cont ai nl NghoSand gea taxﬁz)é&irr 2 daiam a¢b and t hen-

in a fixioh mﬂatquahiamcmm eedo or engderdd ne. . bath, to | eave
in said el gﬁ%g' &ﬁg Q§s sectiqys 0 The N’ '°x¢b';ce@’rs6 I ﬁg?r
conposiy i e yeiis fotad a % ‘@mstﬁﬁﬁdb J’ oyg- 25

ance Wt hey mmhﬂch 8 Ipeichisell NE o felibw Sg aﬂd 1 fns bfquli Enesalmis f1, 0Cess
conpri si ngmltpex use, . devel opi ng tang 4ps addgd At m@tnh gatwe- 2-  in at

| east one IWBW“EFE?‘@I‘"?)E’&Y §e| “h stitring, 13 1 te,
NN - et hyl Erﬁ%a%ag ows: 3ddi tion to a pr Eﬁﬁ Y oL R ‘15’%%5 Wik foréﬁﬁ)lgog{:gpgo

-am no- s net hyl phenmjo)apomﬁ #+ ([ er r] - amgagshd Wydrochloritg vagmtxed
wat er - sol uifloea Mgi dp?ﬁ% a?ewfttoliﬁdm- ﬁltraanwaacgogm; ol '
1] a T4 SO um ite 1
(4) as def4izoaeiandntSceram: 3P Eg;p@@\éggdggmso SR b@;fgb cY&h’rm ning, in
0.

e le ﬁiﬁfft&:amr w‘ice‘%ﬁ Wm g%ﬁéé% afino-

20 40% methylamme under nitrogen over a
period of 3 hours. Theé autoclave was then * COMPOUND 3
cooled to 90°C. and the contents were acidified A mixture of 35 grams of p-bromophenol,
with sulphuric acid. This solution was cooled 40 grams of 607, ethylenediamine and 2
~~7to. 15°C. whereupon a solid separated, was grams of copper sulphate penta hydrate, in
25 ~.collected and dried, yielding 575 grams of 100 ml. of water was refluzed for 6 howrs 60
- product, m. p Z42—-—244°C after which time it was acidified with sulphuric
- acid.. This mixture was concentrated to
s = COMPOUND 2 approximately 1/4 of the original volume and
"’/ ;:~To -a solution of 2 grams of lithium alu- cooled to 15°C. whereupon a solid separated,
““minjum hydride in 400 ml of anhydrous di- was collected and dried, yielding 41 grams of 65
30 ‘ethyl ether was added over a period of 15 product, m.p, 279—280°C.
hQurs it room temperature, a solution of 5 WHAT WE CLAIM IS:—
™ -gram§ of N,N’ - oxalyl bis(4 - amino - 2- 1. A colour developer composition compris~
oo methylphenol) in 500 ml. of anhydrous di- ing (1) a primary aromatic amino developing
.S Zethy} ether. After this time, aqueous alcobo! agent, (2) a colour-forming coupler, (3) an 70
3Mradded slowly to the mixture to decompose alkali, and (4) a water-soluble developing
... the excess hydride. The alumina which separ- agent selected from those having the formula:

methylphenol)

O oH Ko
R

L and H.
H-N—R' H—N—(CH)—N—H

* [ L. M s *



addi tion, diethyl hydroxylam ne sul phate.

cess of Cdaim 10 characterized

I n that one 7. A col our devel oper conposition conpris- enploys 4 -
met hylam no - 2 - nethyl phenol ing (1) 4 - amno N - ethyl - N -
([err] - -sulphate as Wwat er-sol ubl'e developl ng agent 80 : hydr oxyet hyl)

- 3 - methylaniline sulphate, (4) in the
- acetamdo - [err] - phenylethyl) - 1-

cyan developer. . 35 (2) 2 (o_
12. The col our reversal T

devel opnent pro- hydroxy naphthamide, (3) 4 - nmethylam no- cess of
Claim 10 char@ct eri sed i n that one ‘ 1066367" rret hyI phenol sul phat &, (4) an
al kal i, and—emptv N TETT J1e) kal i

rg*
met al  sui phl t €OF wat -soluble salts ther

drogen atom a1k
(4) 85 g‘eg%ﬁw Javiakiabe
devel oper. 442 ni ingn nie eer lﬁomdj tetshydch
devel oper cdnp@st r Im‘ﬂa L. the
met hoxy- . ng %‘}B‘ °gc:%§%b t°§f\
- met-hyl am no
sul phate, (4) famtxal H,aihe togeh @l ofaaarbalh Iteuns
devel oprment 1 ciaghe]tw Ay ogl) groups a“ p nfly
ing to O ainf By e‘éf?ﬁeﬂeﬁﬁﬁlﬁﬁsﬁ i (S Y
col our devel opi I:gAwblﬁlaeveldﬁéseo'nipbﬁdmofCIam

thatSi'd dséﬂa lﬂg a

‘é"“‘(‘]‘émr@ Rf8gent .

HeCOOTRY defersal defeidpline ¥Eh | SOV s
mulphmyﬂnﬂti@hbmamapmc fZeriaCol our

n?t‘{r tathroughs iy gyiginal .o -
atellla hﬁ: . . h‘L er‘( 3) 4

rsﬁa Ilhy ik REGensitive, one ophsm ol
saldlhyeermtgemsemhve od| aneirof

gaid layers being. blue-sensmve, in whlch the

EXPO! ment
%ﬁ hite lopmeitt, se 'EX
Saf TR Isén€ifive IB}%EQ"Eth R& Bgh§ | tre¥€ 60 -

hal i de materi al contglmnE an mkaliamell@ﬂphlts ag@lkali FoRlit| of Csaid - element whithch dyas cédeen

exposed to & s‘ﬁ : eraﬁlkah mem;;?f‘de i
Leam ngt on Spaj % P | 12 1S
Press coupler, lonE’ Fled unsrond1 €

Bui I di ngs, Lo mm#;r, WCaQ 0pen~cham ketomethylene -

COpI es may B ‘aﬁﬂ? co our developer oomposmon of Cldim

1 ‘containing as developing agent (1) a 4-
aminophenol or a p-phenylenediamine. -
5. A colour developer. composition in accord-
25 ance with Claim 1 wherein the water-soluble
I developing agent (4) 'is 4-methylamino-2-
inethylphenol _sulphate, NN'-ethylene bis(4- -
amino-2-methylphenol), or 4-(8-aminoethyl-
amino)phentl sulphate.
30 6. Composition- of Claim 5 containing, in
addition, diethylhydroxylamine sulphate.
7. A colour developer composition compris-
ing (1) 4 - amijno - N'-ethyl - N - (8-
hydroxyethyl) - 3 - - 'methylaniline sulphate,
35 (2)2 - (o - acetamido - 8 - phenylethyl) - 1-
hydroxy naphthamide, (3) 4. - methylammo—
2 - methylphenol sulphate, (4) an alkali, and -
(5) an alkali metal sulphite,
8. A colour developer composition compris~
40 ing (1) N,)N . diethyl - p - phenylenediamine
hyd:ochlonde, @) e- ‘benzoyl - o - methoxy-
acetanilide, (3) 4 - methylamino ~ 2 - methyl-
phenol sulphate, (4) an alkali and (5) an alkah
. metal sulphite.
45 9. The method of colour developing Wthh
comprises ‘treating a silver halide material
which has been’ exposed to. a sub;ect thh a

develppgr, asglec posure . of the said
ue— 8 %éP%aglueﬁh‘k Lﬁ,&bur i of

f

de)?abpaﬂtfo ?th@ Qnexpdaed il AP 6
in the green-sensitive layer, treaftimgnthe \skid c h
element with a magenta colour developer,
tréating ‘'said developed elément - in"a ferri-
cyamde-bronude ‘bleach and then in a.fixing
bath, to leave in said elemmt a_colour repro- 70
ductlon of said original image, the improve- -
ment in the said process comprising the use,
in at least one of said colour (developers_ in
addmon to a primary aromatic amino develop-
ing agent, of a water-soluble developmg agent 75
(4) as defined in claim 1. w7 :

11, The colour reversal development pro- : s
cess of Claim 10 characterized in that one '
employs 4 - methylamino - 2 - meﬂlylphenol T
sulphate as water-soluble developing agent go

3 in the cyan developer.,

12 The colour reversal development pro-
cess of Claim 10 characterised in that one
employs 4 - methylamino - 2 - methylphenol
sulphate as water-soluble developmg agent (4) 85
in the yellow developer.

13. Colour developer composxtwns accord-
ing to Claim 1 and in wet or dry form,
substantially as herein described. -

14. Processes of colour development accord-_ 99
ing' -to Claim 9, - substantially as, ,herem-—‘
described. 7
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