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ABSTRACT OF THE DISCLOSURE 
Positive color photographic images are produced by 

a modified dye diffusion transfer process including ex 
posure of a silver halide emulsion layer transfer of a 
diffusing development inhibiting substance from the ex 
posed areas to an unexposed developable emulsion layer 
whereby development is inhibited by the said transferred 
development inhibiting substance and transfer of a dye 
from the said second emulsion layer which is split off 
from a non-diffusing dye-giving compound upon develop 
ment, to an image-receiving element, whereby the non 
diffusing dye-giving compound has the formula defined 
below. 

The invention relates to a process for the production 
of positive color photographic images by the dye diffusion 
transfer process, and to a material for carrying out the 
process. 
The production of positive colored images by the dye 

diffusion transfer process is already known. In one known 
process, for example, so-called dye-developers are used, 
i.e. compounds which contain in the same molecule both 
a dye radical and a group capable of developing silver 
halide. When light-sensitive silver halide emulsion layers 
which have been exposed imagewise and thus immobilized 
in the layer whereas the remaining dye-developer which 
has not been oxidized remains capable of diffusion and is 
transferred to an image-receiving layer where it forms 
the positive image. This process has been described, for 
example, in German patent specification No. 1,196,075. 
Very complicated materials are, however, required for 
carrying out this process. Furthermore, owing to the 
nature of the groups which render the compound hydro 
philic and capable of diffusion (generally phenolic hy 
droxyl groups), it is necessary to operate at very high 
pH values. 

In another process, which has been described, for ex 
ample, in German patent specification Nos. 1,147,843 
and 1,199,129, non-diffusing color couplers are used 
from which dyes which are capable of diffusion are split 
off in the process of color development and these dyes 
are transferred to the image-receiving element. In order 
to obtain positive images by this process, which is basic 
ally a negative process, light-sensitive dye-giving elements 
are used which consist of at least one layer combination 
of a light-sensitive silver halide emulsion layer and another 
'unexposed developable emulsion layer which contains the 
said non-diffusing color coupler. The light-sensitive silver 
halide emulsion layer is developed with color developers 
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2 
in the presence of so-called DIR couplers, i.e. in the 
presence of couplers which, when reacted with oxidized 
colour developers, split off substances which inhibit de 
velopment (DIR=development inhibitor releasing). The 
development inhibiting substances which are liberated 
imagewise in the light-sensitive layer diffuse into the ad 
jacent unexposed developable emulsion layer where they 
inhibit development imagewise. The uninhibited (positive) 
portions of the unexposed developable emulsion layer are 
developed by the remaining developer whose oxidation 
products then react with the non-diffusing couplers to 
form diffusible dyes which are transferred imagewise to 
the image-receiving element. According to German patent 
specification No. 1,229,389 suitably substituted non-dif 
fusing hydroquinone compounds which by reaction with 
the developer oxidation products are oxidized to the 
corresponding quinones, thereby splitting off development 
inhibiting mercaptains, can be used in such a process in 
stead of the DIR couplers. 
The non-diffusing couplers used in the last mentioned 

processes are compounds in which a bond is split by the 
reaction with oxidized color developers in the course of 
development, which bond links the non-diffusing coupler 
radical via an intermediate member to a diffusible dye 
radical or second coupler radical or it links a radical 
which renders the compound non-diffusing to a coupler 
radical which is in itself capable of diffusion. The usual 
types of known photographic couplers have been de 
scribed for this purpose, e.g. pyrazolinone-(5) derivatives, 
phenol derivatives and ox-naphthol derivatives and open 
chain ketomethylene compounds. The "coupling posi 
tion' of the coupler molecule is understood to mean the 
carbon atom in the 4-position in the case of pyrazolinone 
(5) compounds, in the case of phenol and a-naphthols 
it is also understood to be the carbon atom in the 4 
position and in the case of open chain ketomethylene 
couplers it is understood to be the carbon atom of the 
methylene group in the group CO-CH2-CO. 

In the process of coupling with oxidized color de 
velopers, the substituent in the coupling position is split 
off and there results, depending on the method used for 
carrying out the process, either a diffusing azomethine 
dye or, if the coupler portion is non-diffusing, a diffusing 
dye which may be of some other type. The resulting dif 
fusible dyes are transferred from the light-sensitive ele 
ment to an image-receiving element which is in close 
contact with it. . . . . . . 

These last mentioned processes have several disad 
vantages. For example, the diffusing dyes are generally 
azomethine dyes and accordingly are only moderately 
stable and fast to light. In cases, however, where the Sub 
stances split off in this process from the coupling position 
of the non-diffusing couplers are diffusing dyes which may 
belong to some other class of dyes and may therefore be 
more fast to light, other serious disadvantages arise. 
That part of the molecule which is split off in the 

process of oxidative coupling is linked to the "coupling 
position' via a "cleavable bond," i.e. a bond which can be 
split off. The following are examples of such cleavable 
bonds: azo (-N=N-), oxy (-O-), mercury 
(-Hg-), alkylidene (includes both >CH- and 
=CH-), thio (-S-) or dithio (-S-S-). ".. 
The proposed groups are not all found to be equally 

advantageous. Some of them, e.g. the groups --O-, 
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-Hg- and =CH-, are unsuitable in practice because 
splitting off these groups takes place too slowly. More 
over, in the patents relating to these processes, e.g. in 
German Pat. Nos. 1,147,843 and 1,199,129, the only bond 
which has been specifically disclosed as the cleavable bond 
between the light-fast dye portion and the non-diffusing 
coupler portion is the azo bond. If, however, the azo 
group is chosen as bridge member, reaction with the oxi 
dized color developer results, as is well known, in the 
formation of nitrogen which partly escapes from the layer 
in the form of small bubbles and interferes with the 
necessary contact between the dye-giving element and the 
image-receiving element. This is particularly the case 
when elevated temperatures are employed to accelerate the 
process. 

However, if the thioether group which is also very 
easily split off from the coupling position of couplers 
in the reaction with oxidized color developers, is used 
in this dye diffusion process as bridge member between the 
diffusion-fast portion of coupler and the diffusible dye 
portion, this entails disadvantages since, as is Well known, 
the mercaptains formed in this reaction react very readily 
with silver halide, either chemically to form silver mer 
captains or by absorption at the silver halide. This fact 
is made use of, for example, when using DIR couplers. 
These characteristics, however, stand against the require 
ment of rapid, and as far as possible quantitative, diffusion 
of the liberated dyes. 

It is an object of the present invention to provide an 
improved process for the production of positive colored 
images by the dye diffusion transfer process, and to pro 
vide a suitable photographic material for this process. 

This invention therefore relates to a dye diffusion trans 
fer process for the production of positive photographic 
images in which a dye-giving light-sensitive element con 
sisting of at least one combination of a light-sensitive 
silver halide emulsion layer and, in combination with this 
layer, a non-diffusing compound (DIR compound) which 
splits off a diffusing, development inhibiting substance in 
the reaction with oxidation products of the color de 
veloper, and an unexposed developable emulsion layer 
which contains a non-diffusing dye-giving compound, is 
exposed imagewise and developed with a color developer, 
and in which the development inhibiting substance is 
split off imagewise from the DIR compound by the color 
development in the areas corresponding to the silver image 
(negative) formed in the light-sensitive silver halide emul 
sion layer, the said development inhibiting substance 
which has been split off diffusing into the unexposed de 
velopable emulsion layer where it inhibits development in 
areas corresponding to the image, whereupon, as the un 
inhibited portions of the unexposed developable emulsion 
layer (positive) are being developed, diffusion dyes are 
liberated from the non-diffusing dye-giving compound by 
the oxidation products of the color developer and trans 
ferred to an image-receiving element. The process is char 
acterized in that the unexposed developable emulsion 
layer contains a non-diffusing dye-giving compound hav 
ing the following Formula I: 

R 

A. : CeN-N-X-B 

wherein 

R1 represents hydrogen, an alkyl group with up to 20 car 
bon atoms and preferably with 1 to 5 carbon atoms, an 
aralkyl group, e.g. benzyl, an aryl group, e.g. phenyl, or 
an amino group which is substituted with alkyl or aryl, 
for example with phenyl, and in which two alkyl 
groups on the nitrogen atom may be joined to form a 
Ing. 
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4. 
R represents an alkyl group with up to 20 carbon atoms, 
an aralkyl group, e.g. benzyl, an aryl group, e.g. phenyl, 
an acyl group which is derived from aliphatic carboxylic 
acids with up to 20 carbon atoms or from aromatic 
carboxylic acids such as benzoyl, or an amino group 
which is substituted with alkyl or aryl, for example 
with phenyl, and in which two alkyl groups on the nitro 
gen may be joined to form a ring, or 

R and R taken together represent the ring members 
required to complete an isocyclic or heterocyclic group, 
preferably 5-membered or 6-membered, which may 
have a condensed benzene ring; at least one of the radi 
cals R1 and R2 carries the group A; 

X represents a sulfonyl group, a carbonyl group or a 
single chemical bond; 

A represents a photographically inert radical rendering 
the dye-giving compound resistant to diffusion; and 

B represents a dye radical; or 
A represents a dye radical either alone or together with 

R2; and 
B represents a photographically inert radical rendering 

the dye-giving compound resistant to diffusion. 
Radicals which render the compound resistant to dif 

fusion are understood to be radicals which enable the 
compounds according to the invention to be incorporated 
in a diffusion-fast form in the hydrophilic colloids cus 
tomarily used in photographic materials; these radicals 
must, of course, in no way influence the photographic 
properties of the layers. The radicals preferably used for 
this purpose are organic radicals which in general may 
contain straight chain or branched chain aliphatic groups 
and, if desired, also isocyclic or heterocyclic aromatic 
groups. The aliphatic portion of these radicals generally 
contains from 8 to 20 carbon atoms. These radicals are 
connected to the remaining part of the molecule either 
directly or indirectly, e.g. by way of one of the following 
groups: -CONH-, -SO2NH-, -CO-, -SO-, 
-NR- in which R represents a hydrogen atom or an 
alkyl group, or -O- or -S-. The radical which 
renders the compound resistant to diffusion may also con 
tain groups which render the compound water-soluble, 
e.g. Sulpho groups or carboxyl groups; these groups may 
also be present in the anionic form. Since the diffusion 
characteristics depend on the molecular size of the whole 
compound, short chain radicals may in some cases be 
used as the ballasting radicals which render the com 
pound resistant to diffusion, e.g. if the molecule as a 
Whole is large enough. 
The dye radicals may in principle be the dye radicals 

of any class of dye, provided they are sufficiently dif 
fusible after they have been split off to be able to diffuse 
in to the image-receiving layer through the layers of the 
light-sensitive material. On account of this requirement, 
the dye radicals preferably have at least one but generally 
Several groups which render them water-soluble. Suitable 
groups which render them water-soluble are inter alia 
carboxyl groups, sulfo groups, hydroxyl groups or hy 
droxyalkyl groups. The following are given as examples 
of dyes which are particularly suitable for the process 
of the invention: azo dyes, anthraquinone dyes, phthalo 
cyanine dyes, indigoid dyes and triphenylmethane dyes. 
One of the features in which the process according to 

the invention differs from the processes mentioned above 
is that compounds which contain none of the coupler 
radicals normally used in conventional color photography 
are used for the process of the invention. Another differ 
ence between this process and the known processes lies in 
the larger choice of developer substances which may be 
used, which is due to the fact that the color shade of the 
transferred dyes does not depend on the developer. 
The dyes which are split off from the dye-giving sub 

stances according to the invention by the reaction with 
the oxidation products of the developer must be suffi 
ciently hydrophilic to ensure rapid, and as far as possible, 
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quantitative diffusion. The hydrophilic character is gen 
erally imparted by sulfo groups or carboxyl groups. It 
is known from the chemistry of couplers that a suitable 
balance must be achieved between the size of the radicals 
which render the compound resistant to diffusion and the 
number of groups which render the compound soluble 
in order to achieve both sufficient resistance to diffusion 
and sufficient solubility in aqueous alkaline media; the 
resistance to diffusion decreases with an increasing num 
ber of solubilizing groups. The larger the radical which 
renders the compound resistant to diffusion, the larger 
the number of solubilizing groups required for diffusion. 
Two conditions must be fulfilled in the dye diffusion 

process according to the invention. The dye-giving com 
pounds according to the invention must be incorporated 
in a completely diffusion resistant form in the unexposed 
developable layer of the light-sensitive element, and the 
dyes liberated by the reaction with the oxidation products 
of the developer must be readily soluble in the reaction 
media and capable of diffusion through them. The dye por 
tion of the molecule is generally very large and there 
fore the dye which is split of must be very hydrophilic 
in order that the necessary rate of diffusion may be 
achieved, i.e. it should contain a large number of Solu 
bilizing groups. On the other hand, the compounds used 
according to the invention must satisfy the same require 
ments as regards resistances to diffusion as is necessary 
in the known chromogenic processes, i.e. these compounds 
should contain as few solubilizing groups as possible in 
order to achieve optimum resistance to diffusion. It is, 
therefore, desirable that solubilizing groups are formed 
in the splitting reaction which remain with the dye por 
tion of the molecule and impart to it a certain additional 
capacity for diffusion. 
According to a particularly advantageous embodiment 

of the process of the invention, therefore, compounds of 
the following Formula II incorporated in a diffusion-fast 
form are used: 

(II) R 

wherein 

R1 and R2 having the meanings given above, and at least 
on of the radicals R1 and R2 carries the group D; 

X represents a sulphonyl group or a carbonyl group; 
BALL is a ballasting photographic inert radical rendering 

the dye-giving compound resistant to diffusion; and 
DYE is a dye radical. 

In this embodiment, both the dye radical and the radi 
cal rendering the compound resistant to diffusion may 
contain solubilizing groups, preferably sulfo groups. In 
this way, it is possible to adapt the diffusion resistance 
of the dye-giving compound and the diffusibility of the 
dyes and their capacity to be absorbed by the mordants 
of the receiving layer to the practical requirements in 
any given case by suitable choice of the number and po 
sition of the solubilizing groups. It is found to be a par 
ticular advantage of this embodiment of the process, e.g. 
when X denotes a sulfonyl group, that one may use 
dye-giving compounds which do not contain any solubiliz 
ing groups or fewer than required for diffusion. Extremely 
high resistance to diffusion is thereby obtained. The dye 
which is split off is nevertheless capable of diffusing be 
cause when it is split off by the oxidation product of the 
developer, an additional group which renders it Water 
soluble is formed from the sulfonyl group, and this solu 
bilizing group remains with the dye portion of the mole 
cule. Good diffusibility of the dye which has been split 
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6 
off is therefore achieved together with extreme insolu 
bility and hence resistance to diffusion of the dye-giving 
compounds in the layer of the light-sensitive element. 

In this embodiment of the process, preferably R and 
R taken together denote the ring members required to 
complete a heterocyclic group comprising a 5-membered 
or 6-membered heterocyclic ring. Suitable heterocyclic 
groups are, for example, the oxazoline, benzoxazoline, 
thiazoline, benzothiazoline, imidazoline, benzimidazoline, 
pyrrolidine, indolenine, isoindolenine, 1,2 - dihydropyri 
dine, 1,4 - dihydropyridine, dihydroquinoline, 1,2 - dihy 
droquinazoline, thiadiazoline, pyrazoline or triazoline 
group. The heterocyclic group preferably carries at least 
one polar group which renders it water-soluble, for ex 
ample a sulfo or carboxyl group, either directly or via 
a substituent, e.g. a short chain alkyl group. Other com 
binations are also suitable, e.g. R=H, and R2=aryl. Fb 
preferably denotes a light-fast dye radical, e.g. an azo 
dye radical or an anthraquinone dye radical. 

According to another embodiment of the process of 
the invention, a compound of the following Formula III 
incorporated in a diffusion-fast form is used: 

(III) 
C=N-N-X-BALL 

wherein 

R3 represents a hydrogen atom, an alkyl group prefer 
ably containing 1 to 5 carbon atoms, e.g. methyl, ethyl 
or propyl, an aralkyl group, e.g. benzyl, or an aryl 
group, e.g. phenyl; 

R4 represents an aryl group, e.g. a phenyl group, which 
may be part of the chromophoric system of the dye 
radical; 

X represents a sulfonyl group, a carbonyl group or a 
single chemical bond; 

BALL represents a ballasting photographic inert radical 
rendering the dye-giving compound resistant to dif 
fusion; and 

DYE represents a dye radical, either alone or together 
with R4. 

In this case, R4 is preferably an aryl group, e.g. phenyl, 
to which a dye radical is linked either directly or in 
directly, or which itself constitutes part of the chromo 
phoric system of such a dye radical. In the latter case, 
the aryl group may be linked in any position, for example 
the phenyl group in the o-, m- or p-position, via an azo 
group to an isocyclic or heterocyclic aromatic group, 
e.g. to an aryl group, or to a pyrazolone- (5) group, thus 
forming an azo dye with this group. 
The dye-giving compounds which are originally in 

corporated in a diffusion-fast form in the layer are split 
by the reaction with the oxidation products of the de 
veloper so that the dyes are released from their bond. 
Since they generally contain one or even more solubiliz 
ing groups, they are capable of diffusing into the image 
receiving layer where they are fixed by the mordant. 
The radical which renders the compound resistant to dif 
fusion remains behind in the emulsion layer of the light 
sensitive element. 

Since no new dye is formed in any of the embodi 
ments of the process and no dye is destroyed as, for 
example, in the azo dye bleaching process, it is a char 
acteristic of the diffusion transfer process of the inven 
tion that after transfer of the dye, the two layers, i.e. the 
emulsion layer and the image-receiving layer, have the 
same color but in the opposite gradation, 
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The following are examples of suitable dye-giving 

compounds: 
S 
N -O-C1633 

z-ul-se 
N (gH), 
SOE 

Color of the 
transferred dye 

A.--------- O C3 Blue-green. OE O 

-SO3 b CEs O3S 

SO-Z, 

B--------- O Do 

SO SOE 

C--------- SOE Do. 

NH- -NE 
Zir-SO2-- 

Oe O 

O C3 { 

D O NHCH(CH3)3 Do. 

- we a- a- Os 2-5 SOE. O. NE- O C3 

E.-------- OE Yellow, 

z-so-(>-co-NH-( >-N-N- COO 

COOE 

F--------- Do. 
CONE- -N=N- SOg 

Z-SO NH { > 
CO-CE3 

G------- E pH Do. 

cutta-O-( >-NH-N=CH- N=N- COO 
SO3 

COO 

H-------- Do. (pH 

call-to-su-no-> -t; COO SOgNa, 

COO 
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Color of the 
transferred dye 

I--------- 

Hoss-( Y N. == 
- st- O. NEICO CH3 

N 
N 
Cista3 

K-------- gris . . . Yellow. 

. OH. . . . . 

N-N-NH-so -NHS o:-( >-N-N- N 
(pH), .. HO3S 
SO3 ... - 

--------- . guila. m ?' . . . . " w DO, 
N - 

CEO- N 
C=N-N-S O 

N OE 
(CH2)3 

N 
SOg 

M-------- Magenta. 
Z-SO- -CO-NE- N 

soil 

SOH 

N--------- NE Do. 

Z-S o:-( >-c O-NE- N-N-( > 
SOE EO 

SOg 

O----- --- NH. Do 

cal-o-(>-si-e-on-O---> 
SO3H SO3Na SO3Na. 

P-------- Do. 

QH NH-so- CEI 

cis-so-NH-N=CH-( )-N-N- 
NaO3S- SO3Na. 

Q-------- Do. 
C /VN 

Ig -ch, 
S 
N O Cl633 

N 
(CH2)3 
O3H 

The color photographic material which is suitable for layer and an unexposed developable emulsion layer 
carrying out the process of the invention contains a light- which contains a non-diffusing, dye-giving compound of 
sensitive dye-giving element which comprises at least one the general Formula I, II or III. 
combination of a light-sensitive silver halide emulsion 75 The light-sensitive dye-giving element preferably com 
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prises three such combinations of layers which may be 
separated from each other by interlayers but in which 
each light-sensitive silver halide emulsion layer is sensi 
tive to a different region of the visible spectrum. For 
example, the light-sensitive element may contain a red 
sensitive, a green-sensitive and a blue-sensitive silver 
halide emulsion layer. The dye-giving compounds which 
are incorporated in a diffusion-fast form in the unexposed 
developable emulsion layers are preferably chosen so that 
the color of the dyes which are split off by the reaction 
with the oxidation products of the developer is comple 
mentary to the sensitivity or sensitization of the associated 
adjacent silver halide emulsion layer. 

In combination with the light-sensitive silver halide 
emulsion layers, the light-sensitive element contains non 
diffusing compounds which in their reaction with the 
oxidation products of color developers split off a diffus 
ing substance which inhibits development. These last men 
tioned compounds may, for example, be so-called DIR 
couplers, i.e. compounds which react with oxidation prod 
ucts of a color developer to yield a dye and a development 
inhibiting substance, for example a mercaptan. DIR cou 
plers of this type have been described in German Offen 
legungsschrift No. 1,422,839. They may be represented 
by the following formula: 
(IV) Cp-S-R 
wherein 

Cp represents a color coupler radical, and 
R represents an organic radical which is split off together 
with the sulfur atom of the thioether bridge in the reac 
tion with the oxidation products of the color developer 
and thus forms a diffusing mercapto compound which 
has a development inhibiting effect. 
Another important group of compounds which react 

with oxidation products of color developers to split off 
development inhibiting substances and which are preferred 
for the process of the invention have been described in 
U.S. Pat. No. 3,632,345. These compounds are not color 
couplers and will therefore be termed "DIR-compounds' 
hereinafter to distinguish them from the DIR couplers 
mentioned above. They are represented by the following 
formula: 

(W) R. 

x--S E 

wherein 
E represents a group which is split off together with the 

sulfur atom of the thioether bridge in the reaction with 
the oxidation products of the color developer to form a 
mercapto compound which has a development inhibit 
ing action, e.g. to form heterocyclic mercapto con 
pounds such as mercaptotetrazoles, especially 1-phenyl 
5-mercapto-tetrazole, 1-nitrophenyl-5-mercaptotetrazole 
or 1 - naphthyl-5-mercaptotetrazole; mercaptothiazoles 
such as mercaptobenzothizoles or mercaptonaphthia 
zoles, mercaptooxadiazoles, mercaptopyrimidines, mer 
captothiadiazoles such as 2-mercaptothiadiazole tri 
azines; mercaptotriazines, mercaptotriazoles; mercapto 
substituted benzenes such as thiophenol; or derivatives 
of thioglycolic acid, cysteine or glutathione; 

R= (1) a hydrogen atom; 
(2) an alkyl group preferably containing up to 18 

carbon atoms; 
(3) an aralkyl group such as benzyl or phenyl ethyl; 
(4) a cycloalkyl group such as cyclohexyl; 
(5) an aryl group, especially aryl radicals of the phen 

yl or naphthyl series; 
(6) a heterocyclic radical having 5 to 6 ring members, 

which rings may contain one or more hetero atoms 
such as N, O, S or Se and condensed benzene or 
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12 
naphthalene rings, e.g. benzoxazole, benzothiazole 
and the like, or 

(7) the group-S-E; 
X-lone of the following groups which activate the car 

bon atom to which X, R and S-E are attached: 

-CONH2, -CONHR, -CON (Ri), -SO2R, 
-SOH, -SO2OR1, -SO2N (R1)2, -CN, 

I-N(R), or the group, -S-E; 
R= (1) a saturated or olefinically aliphatic radical con 

taining up to 18 carbon atoms, preferably up to 
5 carbon atoms, which radicals may be substituted, 
e.g. with hydroxyl, alkoxy, halogen or aryl radi 
cals, especially phenyl; 

(2) an aryl group, preferably phenyl or naphthyl, 
the phenyl rings being substituted, if desired; or 

(3) a 5-membered or 6-membered heterocyclic radi 
cal which may contain one or more hetero atoms 
such as N, O, S or Se and condensed benzene or 
or naphthalene rings; two of the substituents R1, 
for example in the quaternary amino groups or 
Sulfonamido groups shown above, may together 
represent the ring members required to complete 
a saturated 5-membered or 6-membered ring which 
contains nitrogen, e.g. piperidine, pyrrollidone or 
morpholine. 

The following DIR compounds have been found to be 
especially suitable: 

(1) N-N 
is0-C Hi-( >--CH-s- C( () N-N 

(2) C2H 

C12H2O-C-NH 
N-N -Co-CHS-C, 

N 

(3) N-N 
2 

cano-(D- o-CH-s-c N-N 
SOE 

(4) N-N 
2 

CO oH-H-CH-C o-NH-( >-c O-CH-s-c 
C18H31 N-N 

(5) 
N-N 

{ X-NH-5 C-S-CH-CO- -C2E25 iso 
Ys1 

In the light-sensitive element, the DIR couplers and 
the DIR compounds described above are closely asso 
ciated with the light-sensitive silver halide layers, i.e. 
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they are situated as close as possible to the position where 
the oxidation products of the color developer are formed. 
They may, therefore, be directly contained in the light 
sensitive silver halide emulsion layers. The development 
inhibiting substances produced on reaction with the DIR 
couplers or ID compounds with oxidation products of 
color developers should, however, produce their action 
mainly in the unexposed developable emulsion layer and 
not in the light-sensitive silver halide emulsion layers. 
It has, therefore, in many cases been found advantageous 
not to incorporate the DIR couplers or the DIR com 
pounds in the silver halide emulsion layer but in a layer 
of binder arranged between the silver halide emulsion 
layer and the unexposed developable emulsion layer. 
The silver halide emulsions used in the light-sensitive 

layers of the light-sensitive, dye-giving element are Or 
dinary highly sensitive photographic silverhalide emul 
sions, which form negative silver images and which con 
tain silver chloride, silver bromide or mixtures thereof, 
if desired with a small silver iodide content of up to 10 
mols percent. The binder used for the silver halide may 
be gelatin or some other hydrophilic colloid known for 
photographic purposes; gelatin is preferred. 
The said light-sensitive silver halide emulsions may or 

may not be sensitized. They may, for example, contain 
spectral sensitizers, e.g. the usual monomethine or poly 
methine dyes such as cyanines and preferably those which 
have sulfobetaine groups, hemicyanines, streptocyanines, 
merocyanines, oxonoles, hemioxonoles, styryl dyes or the 
like or methine dyes which have three or more nuclei, for 
example rhodacyanines or neocyanines. Sensitizers of 
this type have been described in the work by F. M. Hamer 
“The Cyanine Dyes and Related Compounds' (1964). 
The light-sensitive emulsions may also contain other 

additives generally used in such products, e.g. chemical 
sensitizers, antifogging agents, coating agents, gelatin 
hardeners or plasticizers. 
The unexposed, developable emulsion layers which are 

adjacent to the light-sensitive silver halide emulsion layers 
contain metal salts which are capable of being reduced 
and which may be reduced by the developer substances 
in the presence of development nuclei and the develop 
ment of which may be inhibited by the development in 
hibiting substances already mentioned. These compounds 
are preferably silver salts of organic and inorganic acids, 
such as silver halides, e.g. silver chloride, silver bromide 
or mixtures of these salts, silver citrate, silver oxalate, 
silver phosphate, silver thiosulfate, silver cyanide or silver 
thiocyanate. Palladium bromide, palladium cyanide or 
copper-(II) bromide are also suitable. Metal salts of this 
type may be developed without exposure in the presence 
of development nuclei, e.g. in the presence of colloidal 
noble metals such as silver or gold or colloidal metal Sul 
fides, metal selenides or metal tellurides, e.g. lead sulfide, 
nickel sulfide, cadmium sulfide, silver sulfide, silver sele 
nide, silver telluride, copper sulfide, zinc sulfide and mer 
cury sulfide. Sodium hulfide, colloidal sulfur and organic 
sulfur compounds such as thiourea or Xanthates are also 
suitable physical development nuclei for the above men 
tioned metal salts. Another possibility of rendering the 
metal salt emulsions developable without exposure con 
sists in treating them with chemical reducing agents such 
as certain boron hydride compounds, or in exposing them 
to light, which causes the emulsions to become fogged. 

Interlayers are arranged in the material according to 
the invention between the individual layer combinations 
which consist of one light-sensitive silver halide emul 
sion layer, one unexposed developable emulsion layer and, 
if desired, a layer of binder which can contain the DIR 
couplers or DIR compounds, these interlayers serving to 
ensure that the action of the development inhibiting sub 
stances which are liberated by the reaction with the oxi 
dation products of the color developer is restricted to 
the given layer combination. These separating interlayers 
may advantageously contain a small amount silver halides T. 
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4. 
such as silver chloride, silver bromide, silver iodide or 
mixtures of these salts which are capable of forming in 
soluble salts with mercaptains. Other compounds which 
react with mercaptains are, for example, colloidal metals 
or colloidal metal sulfides, selenides or tellurides. If these 
separating layers contain light-sensitive silver salts, they 
should be less sensitive to light than the light-sensitive 
silver halide emulsions of the dye-giving layer combina 
tions. 
The light-sensitive element of the color photographic 

material according to the invention may, therefore, have 
the following structure, for example: 
a blue-sensitive silver halide emulsion layer and, associ 

ated with this layer, a non-diffusing compound which 
splits off a development inhibiting substance in the re 
action with the oxidized color developer; 

an unexposed developable emulsion layer containing a 
nondiffusing compound having one of the Formulae I, 
II and III, which splits off a diffusing yellow dye in 
the reaction with the oxidation products of the de 
veloper; 

a separating layer; 
a green-sensitized silver halide emulsion layer and, asso 

ciated with this layer, a non-diffusing compound which 
splits off a development inhibiting substance in the re 
action with oxidation products of the color developer; 

an unexposed developable emulsion layer containing a 
non-diffusing compound having one of the Formulae I, 
II and III which splits off a diffusing magenta dye in 
the reaction with oxidation products of the developer; 
separating layer; 
red-sensitized silver halide emulsion layer and, associ 
ated with this layer, a non-diffusing compound which 
splits off a diffusing development inhibiting substance 
in the reaction with oxidation products of the color 
developer; 

an unexposed developable emulsion layer containing a 
non-diffusing compound having one of the Formulae I, 
II and III which splits of a diffusing cyan dye in the 
reaction with oxidation products of the developer. 

A 

Individual layers or layer combinations in the light 
sensitive element described above may, of course, be 
interchanged but in such a case care should be taken to 
ensure that the original association between sensitization 
and color of the dye split off on development is preserved. 

According to one particular embodiment of this inven 
tion, the light-sensitive dye-giving element may be ar 
ranged on a conventional transparent or opaque support. 
In this case, the imagewise exposed material is processed 
by treating the light-sensitive element with an aqueous 
alkaline processing composition in the presence of a color 
developer substance, so that development of the light 
sensitive silver halide, diffusion of the uninhibited por 
tions of the unexposed developable emulsion and diffusion 
of the dyes which have been split off are initiated. The 
light-sensitive element treated in this way is brought into 
contact with a conventional image-receiving element 
which consists mainly of an image-receiving layer on a 
support. The dyes, which are now imagewise diffusible, 
are transferred to the image-receiving element where they 
produce the final image. When transfer has been effected, 
the light-sensitive element is separated from the image 
receiving element. 
The image-receiving element consists mainly of sup 

porting a layer of binder which contains dye mordants 
for fixing the diffused acid dyes. 
The mordants used for acid dyes are preferably long 

chain quaternary ammonium or phosphonium compounds 
or ternary Sulfonium compounds, e.g. those described in 
U.S. patent specification Nos. 3,271,147 and 3,271,148. 
Certain metal salts and their hydroxides which form spar 
ingly soluble compounds with the acid dyes may also be 
used. These dye mordants are dispersed in one of the 
usual hydrophilic binders in the receiving layer, e.g. in 
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gelatin, polyvinyl pyrrolidone, completely or partially hy 
drolysed cellulose esters or the like. Certain binders may, 
of course, function as mordants, e.g. copolymers or poly 
mer mixtures of vinyl alcohol and N-vinyl pyrrollidone, 
e.g. those described in German Auslegeschrift No. 1,130,- 
284, or those which are polymers of quaternary bases 
which contain nitrogen, e.g. polymers of N-methyl-2-vinyl 
pyridine as described, for example, in U.S. patent specifi 
cation No. 2,484,430. Other suitable binders which func 
tion as mordants are, for example, guanyl hydrazone 
derivatives of alkylvinyl ketone polymers as described 
e.g. in U.S. patent specification No. 2,882,156, or guanyl 
hydrazone derivatives of acyl styrene polymers as de 
scribed e.g. in German patent specification P 2009 498. 
Other binders, e.g. gelatin, however, generally are added 
to the last mentioned mordanting binders. 

According to another embodiment of the process, both 
elements may be arranged on the same layer support, 
above one another. In that case, the layer directly 
mounted on the layer support is the image-receiving layer 
which contains a dye mordant in a binder, and the vari 
ous layers of light-sensitive element are arranged above 
this. After exposure and development and when the dyes 
which have been liberated imagewise by development 
have diffused into the lowermost image-receiving layer, 
the light sensitive layers are washed. Readily soluble emul 
sions are generally used in that case, for example those 
based on polyvinyl alcohol or on cellulose ether phthalate 
which is soluble in alkalis. 

According to a third embodiment of the process, a 
material comprising a transparent image-receiving layer 
On a transparent Support and the light-sensitive element 
arranged over the image-receiving layer is used. The ma 
terial is sealed off at the top by a covering layer which 
is impermeable to light, and thus forms a dimensionally 
stable unit which cannot be separated. After exposure, 
which is carried out through the transparent support, an 
aqueous alkaline processing composition which contains 
a pigment, preferably a white pigment, is pressed into the 
material between the light-sensitive element and the 
image-receiving element. This pigment-containing proc 
essing composition pressed into the material forms an 
intermediate layer which is impermeable to light but per 
meable to diffusing dyes. The dyes which have been split 
off in the process of development diffuse through the light 
impermeable pigment layer into the image-receiving ele 
ment where they form a colored reproduction of the orig 
inal object. This reproduction is visible through the trans 
parent Support but with the sides reversed. 
According to a fourth and particularly preferred em 

bodiment of the process, the material used is very similar 
to that described above but it differs from it in that the 
layer which is impermeable to light but permeable to 
alkali and to diffusing dyes is arranged a priori between 
the light-sensitive element and the image-receiving ele 
ment, and in that the light-impermeable covering layer 
mentioned above is not present during the exposure. In 
this case, exposure is carried out from the side remote 
from the transparent support. The light-sensitive element 
is then treated with an aqueous alkaline processing com 
position by applying the composition to the surface of 
the element or by dipping the element into it or wetting 
it with the composition, and the light-sensitive element 
and the covering layer which is impermeable to light are 
then pressed together. On development, dyes are split off 
in the light-sensitive element in an amount depending 
on the imagewise exposure which has taken place, and 
they diffuse through the intermediate layer which is im 
permeable to light into the image-receiving element where 
they form a colored reproduction of the original object 
which has been photographed. This colored copy is again 
visible through the transparent support but in this case 
without the sides being reversed. Apart from the fact that 
the sides are not reversed, this embodiment of the process 
has the advantage over the previous one that exposure 
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is not carried out through a transparent layer and other 
additional transparent layers and that the dyes which 
are split off on development are not required to pass 
through a layer of developer in their transfer to the image 
receiving element. Both these factors have an advanta 
geous effect on the sharpness of the images obtained. 
Any of the colour developers customarily used in con 

ventional color photography are suitable for development 
in this process, e.g. the usual aromatic compounds of the 
p-phenylene diamine type which contain at least one pri 
mary amino group. Suitable color developers are, for 
example, 
N,N-dimethyl-p-phenylene diamine, 
N,N-diethyl-p-phenylene diamine, 
monomethyl-p-phenylene diamine, 
2-amino-5-diethylamino toluene, 
n-butyl-N-a-sulfobutyl-p-phenylene diamine, 
2-amino-5-(N-ethyl-N-(3-methanesulfonamidoethyl 

amino)-toluene, 
N-ethyl-N-6-hydroxyethyl-p-phenylene diamine, 
N,N'-bis-(6-hydroxyethyl)-p-phenylene diamine, or 
2-amino-5-(N-ethyl-N-3-hydroxyethylamino)-toluene. 
Other suitable color developers have been described e.g. 
in J. Am. Chem. Soc. 73, 3100 (1951). 

In one special embodiment of the process of the in 
vention, color developers which are resistant to diffusion 
may also be used, for example those described in U.S. 
patent application Ser. No. 43,939; filed June 5, 1970. 
The diffusion-fast color developers are preferably used 
in a light-sensitive silver halide emulsion layer which 
also contains the EDIR couplers or DIR compounds. Al 
though a developer substance is also required to be pres 
ent in the unexposed developable layers in the develop 
ment process, this substance need not necessarily be a 
color developer since the dye-giving compounds of For 
mulae I, II and III also react with oxidation products 
of black-and-white developers to split off the diffusing 
dyes. For example, the unexposed developable emulsion 
layer may contain such a black-and-white developer in 
a diffusion-fast form, e.g. a diffusion-fast pyrocatechol 
derivative. A light-sensitive element of this kind which 
contains a diffusion-fast color developer and a diffusion 
fast DIR compound in the light-sensitive silver halide 
emulsion layer and a diffusion fast black-and-white de 
veloper in the unexposed developable emulsion layer may 
be processed with an alkaline liquid or viscous activator 
compositions which preferably also contains phenidone 
or phenidone derivatives. On the other hand, an addi 
tional developer substance for developing the unexposed 
developable layer may also be added to the alkaline ac 
tivator composition. On processing, this developer sub 
stance penetrates the layers and develops those portions 
of the unexposed, developable emulsion layer which have 
not been inhibited in their development by the develop 
ment inhibiting substances. 
The invention will now be explained with the aid of 

examples. 
EXAMPLE 1. 

The following layers are applied to a transparent poly 
ethylene terephthalate support: 

(1) A silver chloride emulsion containing per kg. 12 g. 
of silver and 24 g. of dye-giving compound D; silver 
application 0.8 g./m.?. This layer is exposed to day 
light for 20 seconds. 

(2) A 5% aqueous gelatine solution containing per kg. 
12 g. of DIR compound No. 4. This compound is ap 
plied in an amount of 0.6 g./m.. 

(3) A red-sensitized silver iodobromide emulsion contain 
ing per kg. 35 g. of silver, 4 mols percent of which 
is in the form of silver iodide. The silver application 
is 1.3 g/m.. 
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After exposure through a step wedge, the material is 
dipped in a developer of the following composition for 
30 seconds together with an image-receiving layer: 
12 g. of N-ethyl-N-3-hydroxyethyl-4-amino aniline, 
25 g. of potassium carbonate 
0.5 g. of KBr, 
0.3g. of anhydrous sodium sulfite, 
0.8 g. of ascorbic acid, 
water up to 1000 ml. 
The image-receiving layer consists of a pigmented cel 

lulose acetate support on which a 5% aqueous gelatine 
solution containing per kg. 30 g. of octadocyl-trimethyl 
ammonium bromide has been applied. Amount of mor 
dant applied: 3 g/m.2. 
The negative and the image-receiving layer are then 

pressed together for 3 minutes. After separation of the 
layers, a positive cyan color wedge having a density maxi 
mum of 1.2 and a density minimum of 0.25 is obtained. 

EXAMPLE 2. 

The following layers are applied to a transparent cellu 
lose triacetate support: 
(1) A silver chloride emulsion containing per kg. 12 g. 
of silver, 20 g of the dye-giving compound N and 10 
ml. of a 2% aqueous suspension of colloidal silver 
sulfide; silver application 0.8 g./m.. 

(2) A green-sensitized silver iodobromide emulsion con 
taining per kg. 17.3 g. of silver of which 4 mols per 
cent is silver iodide, and 20 g. of DIR compound No. 
3; silver application 1.3 g/m.. 
After exposure through a step wedge, the material is 

dipped in a developer of the following composition for 
30 seconds together with an image-receiving layer as in 
Example 1: 
10 g. of N-ethyl-N-6-hydroxyethyl aniline, 
0.2 g of ascorbic acid, 
20 g. of potassium carbonate, 
0.5 g. of anhydrous sodium sulfite, 
0.3g. of sodium thiosulfate, 
water up to 1000 ml.; 
pH adjusted to 11.5. 
The material and the image-receiving layer are pressed 
together for 3 minutes. After separation of the layer, a 
positive purple color wedge is obtained. 

EXAMPLE 3 

The following layers were applied to a transparent Sup 
port: 

(1) A 5% aqueous solution of a copolymer of 2 parts 
by weight of methyl vinyl ether and 3 parts by weight 
of maleic acid (molecular weight approximately 
50,000); thickness of the layer 4u.; 

(2) a 2% aqueous polyvinyl alcohol solution; thickness 
of the layer 3pt; 

(3) a 5% aqueous gelatin solution containing 30 g. of 
octadecyl-trimethyl-ammonium sulfate per litre; thick 
ness of the layer 5u; 

(4) a 5% aqueous gelatin solution containing 1000 g. of 
TiO2 per litre; thickness of the layer 3p; 

(5) a 5% aqueous gelatin solution containing 60 g. of 
carbon black per litre; thickness of the layer 1pt; 

(6) a silver chloride emulsion containing per kg. 15 g. 
of the dye-giving compound D and 10 ml. of a 2% 
suspension of colloidal silver sulfide; silver application 
0.4 g/m.; 

(7) a red-sensitized silver iodobromide emulsion contain 
ing per kg, 15 g. of DIR compound No. 3; silver appli 
cation 1.0 g/m. 

(8) a silver iodide emulsion, silver application 0.2 g/m.; 
(9) a silver chloride emulsion containing per kg. 15 g. of 

the dye-giving compound M and 10 ml. of a 2% sus 
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pension of colloidal silver sulfide; silver application 0.4 
g./m.; 

(10) a green-sensitized silver iodobromide emulsion con 
taining per kg. 12 g. of DIR compound No. 3; silver 
application 1.2 g/m.; 

(11) a silver iodide emulsion, silver application 0.2 
g./m.; 

(12) a silver chloride emulsion containing per kg, 20 g. 
of dye-giving compound F and 10 ml. of a 2% silver 
sulfide suspension; silver application 1 g./m.; 

(13) a non-sensitized silver iodide emulsion containing 
per kg. 10 g, of compound No. 3; silver application 1.2 
g/m.. 
After exposure to an original which is required to be 

copied, the assembly of the layers is covered with a cover 
ing layer which is impermeable to light and which consists 
of a pigmented cellit support on which a gelatin layer of 
6u has been applied. Before the covering layer and the 
assembly of photographic layers were pressed together, 
the covering layer was dipped into the following solution 
for 3 minutes: 

10 g. of N-ethyl-N-6-hydroxyethyl aniline, 
0.2g. of ascorbic acid, 
20 g. of potassium carbonate, 
0.5 g. of anhydrous sodium sulfite, 
0.3 g. of sodium thiosulfate, 
water up to 1000 ml.; 
pH adjusted to 11.5. 
A colored reproduction of the original copy is formed 

within 3 minutes which can be seen through the trans 
parent Support. 
What we claim is: 
1. In the dye diffusion transfer process for the produc 

tion of positive color photographic images by imagewise 
exposing a light-sensitive dye-giving element comprising at 
least one combination of a first light-sensitive silver halide 
emulsion layer having associated therewith a non-diffusing 
DIR compound and a second unexposed developable 
emulsion layer containing a non-diffusing dye-giving com 
pound, wherein on development a diffusing dye is liber 
ated from the dye-giving compound and transferred to an 
image-receiving layer at those parts where development 
of the unexposed developable emulsion has not been in 
hibited by diffusing development inhibitors split off from 
the DIR compounds by the action of oxidation products 
of color developers, the improvement according to which 
the dye-giving compound is a compound selected from the 
group consisting of a substituent of the formula of: 

-R 
e SR 

BALL sN-NE-X1-DYE 

wherein 
R represents hydrogen, an alkyl group with up to 20 

carbon atoms, an aralkyl group, an aryl group or an 
amino group substituted with alkyl or aryl, in which 
two alkyl groups attached to the nitrogen may be 
joined to form a ring; 

R represents an alkyl group with up to 20 carbon 
atoms, an aralkyl group, an aryl group, an acyl group 
derived from aliphatic carboxylic acids with up to 
20 carbon atoms or from aromatic carboxylic acids, 
or an amino group substituted with alkyl or aryl, in 
which two alkyl groups attached to the nitrogen may 
be joined together to form a ring; or 

R1 and R2 taken together may represent the ring mem 
bers required to complete an isocyclic or heterocyclic 
group; at least one of the radicals R and R2 carries 
the group BALL; 

X represents a sulfonyl group or a carbonyl group; 
BALL represents a ballasting photographically inert 

radical rendering the dye-giving compound resistant 
to diffusion selected from the group consisting of 
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straight chain or branched chain aliphatic groups con 
taining from 8 to 20 carbon atoms and said aliphatic 
group together with isocyclic or heterocyclic groups; 
said radicals being directly or indirectly connected 
by one of the following groups: -CONH-, 
-SO2NH-, -CO-, -SO-, -NR- in which 
R represents a hydrogen atom or an alkyl group, or 
-O- or-S-; and 

DYE represents a dye radical selected from the group 
of dyes consisting of azo dyes, anthraquinone dyes, 
phthalocyanine dyes, indigoid dyes and triphenyl 
methane dyes; and a substituent of the formula of: 

R 
C-N-NH-x-B AL 

DYEuro-R 

wherein 
R3 represents hydrogen, an alkyl group, an aralkyl 
group or an aryl group; 

R4 represents an aryl group, which may be part of 
the chromophoric system of the dye radical; 

X represents a sulfonyl group, a carbonyl group or 
a single chemical bond; 

BALL represents a ballasting photographically in 
ert radical rendering the dye-giving compound 
resistant to diffusion selected from the group con 
sisting of straight chain or branched chain ali 
phatic groups containing from 8 to 20 carbon 
atoms. and said aliphatic groups together with 
isocyclic or heterocyclic groups; said radicals be 
ing directly or indirectly connected by one of 
the following groups: -CONH-, -SO2NH-, 
-CO-, -SO-, -NR- in which R repre 
sents a hydrogen atom or an alkyl group, or 
-O- or -S-; and 

DYE represents a dye radical selected from the 
group of dyes consitsing of azo dyes, anthra 
quinone dyes, phthalocyanine dyes, indigoid 
dyes and triphenylmethane dyes. 

2. The dye diffusion transfer process according to 
claim 1 wherein the non-diffusing DIR compound which 
reacts with oxidation products of the color developer 
to split off a diffusing development inhibiting substance 
is a compound of the following formula: 

Cp-S-R 
wherein 

Cp represents a color coupler radical; and 
R represents an organic radical which is split off to 

gether with the sulfur atom of the thioether bridge 
in the reaction with the oxidation products of the 
color developer forming a diffusing mercapto com 
pound which has a development inhibiting action. 

3. The dye diffusion transfer process according to claim 
1 wherein the non-diffusing compound which reacts with 
oxidation products of the color developer to split off 
a diffusing development inhibiting substance is a com 
pound of the following formula: 

R 

X-&- S-E 
l 

wherein 
E represents a group which is split off together with 

the sulfur atom of the thioether bridge in the re 
action with oxidation products of the color de 
veloper, forming a diffusing mercapto compound 
which has a development inhibiting action; 

R represents 
(1) hydrogen, 
(2) alkyl, 
(3) aralkyl, 
(4) cycloalkyl, 
(5) aryl, 

O 
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2O 
(6) a heterocyclic radical having 5 or 6 ring 
members, or 

(7) the group -S-E; 
X represents one of the following groups which activate 

the carbon atom to which X, R and -S-E are 
attached: 

- i. 
-CONH2, -CONHR1, -CON (R)2, -SO2R, 

or the group -S-E; 
R1 represents 

(1) a saturated or olefinically unsaturated ali 
phatic radical with up to 18 carbon atoms. 

(2) aryl, or 
(3) a 5-membered or 6-membered heterocyclic 

radical; two of the substituents R1 may to 
gether represent the ring members required for 
completing a saturated 5-membered or 6-mem 
bered ring which contains nitrogen. 

4. The dye diffusion transfer process according to claim 
1 wherein the light-sensitive dye-giving element consists 
of a red-sensitized silver-halide emulsion layer, a green 
sensitized silver halide emulsion layer and a blue-sensitive 
silver halide emulsion layer and, associated with each 
of these silver halide emulsion layers, a non-diffusing 
DIR compound which reacts with oxidation products 
of the color developer to split off a diffusing development 
inhibiting substance, and an unexposed developable 
emulsion layer containing a non-diffusing dye-giving com 
pound which reacts with the oxidation products of the 
developer to split off a diffusing dye, the color of which 
is complementary to the color of the light to which the 
associated light-sensitive silver halide emulsion layer is 
sensitive. 

5. The dye diffusion transfer process according to 
claim 1 wherein after transfer of the dyes, the image 
receiving layer is separated from the originally light 
sensitive element. 

6. The dye diffusion transfer process according to 
claim 1 wherein the image-receiving layer remains in con 
tact with the original light-sensitive material after the 
dyes have been transferred. 

7. Photographic material for the dye diffusion trans 
fer process, consisting of a dye-giving light-sensitive 
element arranged on a support, which light-sensitive ele 
ment consists of at least one combination of a light 
Sensitive silver halide emulsion layer, and, in combina 
tion with this layer, a non-diffusing compound which re 
acts with Oxidation products of the color developer to 
split off a diffusing development inhibiting substance, 
and an unexposed developable emulsion layer which con 
tains a non-diffusing dye-giving compound of the follow 
ing formula: 

R 
N 

R 

CN-NE-X-B 
/ 
2 

R1 represents hydrogen, an alkyl group with up to 20 
carbon atoms, an aralkyl group, an aryl group or an 
amino group Substituted with alkyl or aryl, in which 
two alkyl groups on the nitrogen atom may be joined 
together to form a ring; 

R2 represents an alkyl group with up to 20 carbon atoms, 
an aralkyl group, an aryl group, an acyl group derived 
from an aliphatic carboxylic acid with up to 20 car 
bon atoms or from an aromatic carboxylic acid, or an 
amino group Substituted with alkyl or aryl, in which 
two alkyl groups attached to the nitrogen atom may 
be joined together to form a ring; or 

R1 and Ra may together represent the ring members 
required for completing an isocyclic or heterocyclic 
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group; at least one of the radicals R1 and R2 carries 
the group A; 

X represents a sulfonyl group, a carbonyl group or a 
single chemical bond; 

A represents a photographically inert radical rendering is 
the dye-giving compound resistant to diffusion; and 

B represents a dye radical; or 
A represents a dye radical, either alone or together with 

R2, and 
B represents a photographically inert radical rendering 10 

the dye-giving compound resistant to diffusion. 
8. Photographic material according to claim 7 wherein 

the unexposed developable emulsion layer contains a 
compound of the following formula as dye-giving com 
pound: 5 
I R 

N 
BAL L-C-N-NH-x-DYE 

-R 
wherein 2O 
R represents hydrogen, an alkyl group with up to 20 
carbon atoms, an aralkyl group, an aryl group or an 
amino group substituted with alkyl or aryl, in which 
two alkyl groups attached to the nitrogen atom may 
be joined together to form a ring; 

R2 represents an alkyl group with up to 20 carbon 
atoms, an aralkyl group, an aryl group, an acyl group 
derived from aliphtic carboxylic acids with up to 20 
carbon atoms or from aromatic carboxylic acids, or 
an amino group substituted with alkyl or aryl, in 
which two alkyl groups attached to the nitrogen 
atom may be joined together to form a ring; or 

R1 and R2 may together represent the ring members 
required for completing an isocyclic or heterocyclic 
group; at least one of the radicals R and R2 carries 
the group BALL; 

X represents a sulfonyl group or a carbonyl group; 
BALL represents a photographically inert radical ren 

dering the dye-giving compound resistant to diffusion; 40 
and DY 

DYE represents a dye radical. 
9. Photographic material according to claim 7 wherein 

the unexposed developable emulsion layer contains a com 
pound of the following formula as dye-giving compound: 45 
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3. 

Yo-N-NH-x-B ALL 
/ 

DYE-R 
50 

wherein 
R represents hydrogen, an alkyl group, an aralkyl 
group or an aryl group; 

R4 represents an aryl group which may be part of the 
chromophoric system of the dye radical; 55 

X represents a sulfonyl group, a carbonyl group or a 
single chemical bond; 

BALL represents a photographically inert radical ren 
dering the dye-giving compound resistant to diffusion; 
and 60 

DYE represents a dye radical, either alone or together 
with R4. 

10. Photographic material according to claim 1 which 
contains, in association with the light-sensitive silver 
halide emulsion layer, a non-diffusing compound of the 
following formula which reacts with oxidation products 
of the color developer to split off a diffusing development 
inhibiting substance: 

65 

Cp-S-R O 
wherein 

Cp represents a color coupler radical; 
R represents an organic radical which is split off to 

gether with the sulfur atoms of the thioether bridge 75 
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in the reaction with oxidation products of the color 
developer, forming a diffusing mercapto compound 
which has a development inhibiting action. 

11. Photographic material according to claim 7 which 
contains, in association with the light-sensitive silver 
halide emulsion layer, a non-diffusing compound of the 
following formula which reacts with oxidation products 
of the color developer to split off a diffusing substance 
which inhibits development: 

wherein 
E represents a group which is split off together with 

the sulfur atom of the thioether bridge in the reac 
tion with oxidation products of the color developer, 
forming a mercapto compound which has a develop 
ment inhibiting action; 

R represents 
(1) hydrogen, 
(2) alkyl, 
(3) aralkyl, 
(4) cycloalkyl, 
(5) aryl, 
(6) a heterocyclic radial having 5 to 6 ring mem 

bers, or 
(7) the group -S-E; 

X represents one of the following groups which activate 
the carbon atom to which X, R and -S-E are 
attached: 

() 

-CONH2, -CONHR1, -CON (R), -SOR, 
-SOH, -SOOR1, SO2N (R) -CN, 
I-N(R)+, or the group -S-E; 

Ri represents 
(1) a saturated or olefinically unsaturated ali 

phatic radical with up to 18 carbon atoms, 
(2) aryl, or 
(3) a 5-membered or 6-membered heterocyclic 

radical; two of the substituents R may together 
represent the ring members required for com 
pleting a saturated 5-membered or 6-membered 
ring which contains nitrogen. 

12. Light-sensitive dye-giving element as constituent of 
a photographic material for the dye diffusion transfer 
process, which comprises the following layers: 

(1) blue-sensitive silver halide emulsion layer, and, in 
association with this layer, a non-diffusing DIR com 
pound which splits off a development inhibiting sub 
stance in its reaction with oxidation products of color 
developer; 

(2) unexposed developable emulsion layer containing 
a non-diffusing dye-giving compound of one of the 
Formulae I, II and III which splits of a diffusing 
yellow dye in the reaction with oxidation products 
of developer; 

(3) green-sensitized silver halide emulsion layer, and, 
in association with this layer, a non-diffusing DIR 
compound which splits off a development inhibiting 
Substance in the reaction with oxidation products of 
color developer; 

(4) unexposed developable emulsion layer containing 
a non-diffusing dye-giving compound of one of the 
Formulae I, II and III which splits off a diffusing 
magenta dye in the reaction with oxidation products 
of the developer; 
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(5) red-sensitized silver halide emulsion layer, and, in 
association with this layer, a non-diffusing compound 
which splits off a diffusing development inhibiting 
substance on reacting with oxidation products of 
color developer; 

(6) unexposed developable emulsion layer containing 
a non-diffusing dye-giving compound of one of the 
Formulae I, II and III which splits off a cyan dye in 
the reaction with oxidation products of the developer. 

5 

24 
References Cited 

UNITED STATES PATENTS 
3,632,345 1/1972 MarX ---------------- 96-95 
NORMAN G. TORCHIN, Primary Examiner 
A.T. SUROPICO, Assistant Examiner 

U.S. C. X.R. 

96-29 D, 77, 95, 109 


