
following Examples are obtained  using gela-  dye image was formed in the
red sensitive     tin  silver bromiodide emulsions, excellent  emulsion
layer.                            60     results can also be obtained using
other photo-    Following washing, the outer blue sensi-     graphic silver
halide emulsions. These emul. tive emulsion layer, was incompletely exposed
5  sions can be coated in the usual manner on  using blue light so as not
to expose the under-     any support, e.g. glass, cellulose nitrate film,
lying green sensitive emulsion layer; there-     cellulose acetate film,
polyester film, poly-  after yellow colour development was carried  65
vinyl acetal resin film, paper or metal.   out in a colour developer
solution such as       The following are examples of the processes
described above except that it contained as 10  of the invention:
the  coupler  [err]-benzoylacetanilide   which
formed a subtractively coloured yellow dye                     EXAMPLE 1
image in the layer.                         70       A multilayer colour
film including a cellu-    The film  was then treated for 30 secs     lose
ester film support having superimposed at 80 F with the following bath to
nucleate     thereon in order red, green and blue light and develop the
residual silver halide in the 15  sensitive gelatin silver bromiodide
emulsion  blue sensitive emulsion layer and to nucleate     layers and
having a yellow filter separating  but not develop the silver halide in the
green  75     the blue and green sensitive emulsion layers  sensitive
emulsion layer.     was exposed to a coloured subject to record     latent
negative images in each emulsion layer.
grams 20  Thereafter the film was developed in a black-    water
800 ml     and-white silver halide developer solution of    NaOH
3     the following composition:                    KBH[err]
0.1    80                                                   Na[err]SO[err]
5                                       grams
2,5-dihydroxy-n-nonanophenone    0.7       sodium sulphite (anhydrous)   80
water to make                     1 litre 25    N - methyl - p -
aminophenol         sulphate                      5           After
washing, the film was developed in       hydroquinone                    2
a colour developer composition such as des- 85       sodium    carbonate
(mono-               cribed above except that instead of the cyan
hydrate)                     25         colour coupler the magenta colour
forming 30    sodium bromide                   2        coupler
1-p-nitrophenyl-3-methyl-5-pyrazoli-       potassium    iodide   (0.1%
done was used. 



solution)                     2 c.c.     Subsequently, the  film  was
treated  to  90       isopropylamine                  6         remove the
silver therefrom, by washing first       water to make                    1
litre  for 5 mins and then treating for 2 mins in 35   (pH was 10.3)
a silver bleach bath having the following
composition:       Following washing, the red sensitive emul-     sion
layer of the film was reversal exposed
grams    95     through the support using red light and the   sodium
ferricyanide          160     film  was then developed in a cyan colour
sodium bromide                     36 40  developer composition of the
following com-   water to make                      1 litre     position:
The film was then treated for 2 mins in a      grams    fixing bath having
the following composition: 100      sodium  sulphite (anhydrous)   5
colour developer*           0.55
grams 45    Sodium    carbonate  (mono-                 sodium hyposulphite
180        hydrate)                 15          sodium sulphite
9        poassium bromide               0.25       water to make
1 litre        potassium    iodide    (0.1%        solution)              2
c.c.     The film was then washed for 5 mins and  105 50    colour
coupler**                 0.55     dried.       sodium  hydroxide
0.4         As a result cyan, magenta and yellow posi-       water to make
1 litre  tive images were obtained in the red, green       (pH was 10.0)
and blue sensitive emulsion layers, respec-
tively, and it was apparent therefrom  that  110        *4 - amino - 3 -
methyl - N,N - diethyl- the borohydride-hydroquinone derivative bath 55
aniline hydrochloride                   had been particularly effective to
prevent the       **2,4 - dichloro - 5 - (p - toluenesulphon- development
of magenta dye in the blue sensi-         amido)-l-naphthol
tive emulsion layer and the development of
yellow dye in the green sensitive emulsion 115       As a result a
subtractively coloured cyan  layer.         



6                                        1,089,991
EXAMPLE 2                   the process of this invention comprise the
The process of Example 1 was carried out aromatic primary amines containing
an addi-     except using 0.5g of 2,5-dihydroxy-n-nonano-  tional
substituent (i.e. additional to the pri-     phenone  and  0.2g  of
tertiary-butylamine  mary amino group) selected from an amino  65 5  borane
instead of KBH[err] with similar results, group (substituted or not) and a
hydroxyl     the correct dye being developed in the blue  substituent.
Such colour developers com-     and green sensitive emulsion layers.
prise the phenylene-diamines and substituted
derivatives thereof containing at least 1 pri-                     EXAMPLE
3                   mary amino group, such as the colour forming  70
The process of Example 1 was carried out developers disclosed in U.K.
patents  651,749 10  except using 0.5g of 2,5-dihydroxy-n-nonano- and
653,284.  Aminophenols containing at     phenone and 0.2g of dimethylamine
borane  least 1 primary amino group can also be used     instead of
KBH[err] with similar results, the cor-  as colour developers.     rect dye
being developed in the blue and    The usual addenda can be incorporated in
75     green sensitive layers.                    the colour developers,
such as strongly alka-                                                 line
agents (e.g. sodium-carbonate, potassium 15                 EXAMPLE 4
carbonate and sodium hydroxide) restraining       The process of Example 1
was carried out agents, such as potassium bromide, and stain     except
using 0.5g of 2,5-dihydroxy-n-nanono-  preventatives such as alkali metal
sulphites. 80     phenone and 0.2g of trimethylamine borane  As indicated
above, the colour forming com-     instead of KBH[err] with similar
results, the  pounds or couplers are also used in the colour 20  correct
dye being developed in the blue and  developers.  The prior art has
previously     green sensitive emulsion layers.           described in
detail many water-soluble colour
couplers which can be used in the process 85                     EXAMPLE 5
of our invention, Typical of such couplers are       The process of Example
1 was carried out the following:     except using 0.5g of
2,5-dihydroxy-n-nonano- 25  phenone and 0.4g of pyridine borane instead
Cyan Couplers     of KBH[err] with similar results, the correct dye  1.
5-benzenesulphonamido-1-naphthol     being developed in the blue and green
sensi-    2. 2,4 - dichloro - 5 - (p - toluene- 90     tive emulsion
layers.                            sulphamido) - 1 - naphthol       In a
similar manner other multilayer colour  3. 2,4 - dichloro - 5 - (4' -
bromodi- 30  films containing at least 2 differently sensi-   phenyl - 4  -
sulphonamido) - 1-     tised emulsion layers, at least 1 emulsion
naphthol     layer being primarily blue sensitive and one  4. 5 - (m  -
nitrobenzenesulphonamido)- 95     or more other emulsion layers red or
green       1-naphthol     light sensitive, can be colour developed as   5.
2-acetylamino-5-methylphenol 



35  described above using the borohydride, and    6. 2 - [err] - (p -
tert.amylphenoxy) - n-     hydroquinone derivative-containing bath prior
butyrylamino - 4 - chloro - 5 - -methyl-     to the last colour development
step.  Thus,     phenol                                100     following
reversal exposure and colour de-    7. 2 - (p'tert.amylphenoxy - p -
benzoyl)     velopment of the blue sensitive emulsion layer
amino-4-chloro-5-methylphenol 40  (or other outer emulsion layer) the bath
is    8.2 - phenylacetylamino - 4 - chloro - 5     employed to nucleate and
develop residual       methylphenol     silver halide in the blue sensitive
emulsion  9. 2 - anilinoacetylamino - 4 - chloro - 5 -   105     layer and
to nucleate the other layer or layers  methylphenol     of adjacent thereto
having a light-sensitivity    10. 2 - {4' - [3" - (4"' - tert.amylphen- 45
to regions overlapping those of the outer        oxy) -
benzoylamino]benzoylamino}- 4-     layer.  Thereafter, the remaining layer
or       chloro - 5 - methylphenol     layers are colour developed and
silver and   11. 2 - m - aminobenzoyl -  4 - chloro- 5- 110     any
residual silver halide is removed as usual.  methylphenol
12. 2 - (4'   sec.amylbenzamido)  - 4-       The first or black-and-white
developer used   chloro - 5- methylphenol 50  in the process of our
invention is generally     a rapid developer of the MQ type, i.e. a mix-
Magenta Couplers     ture of hydroquinone and Elon (p-N-methyl-   13. 1 -
phenyl - 3 - acetylamino   5- 115     aminophenol) developer, or a
Phenidone (a        pyrazolone     3-pyrazolidone)  developer.   "Elon"
and    14. 1 - phenyl - 3 - dichloroacetylamino- 55  "Phenidone" are
registered trade marks.          5-pyrazolone       The colour forming
developers useful in    15. 1 - phenyl - 3 - (m -aminobenzoyl)-     our
invention  have been  previously  des-       amino - 5 - pyrazolone
hydrochloride 120     cribed in the prior art and our invention is   16. 1
- phenyl - 3 - phenylcarbamylamino-   not restricted to the use of any
particular   5-pyrazolone 60  colour forming developer.  Colour forming
17. 1 - phenyl - 3 - p - aminobenzoyl-     developers particularly useful
in practicing    amino-5-pyrazolone            



1,089,991                                        7  18. 1 - phenyl - 3 -
palmitylamino - 5-  photographic material which comprises a sup-
pyrazolone                            port and at least an outer silver
halide emul-  65            19. 1 - phenyl - 3 - [p-(p' - sec.amyl-  sion
layer and a next inner silver halide
benzoyl)aminobenzoylamino] - 5 - pyra-  emulsion layer which is sensitive
to a part of      5        zolone                                the region
of the spectrum to which the outer            20. 1 - m - tolyl - 3 - (2,4
- di - tert.butyl-  layer is sensitive is exposed to a light image
m - tolyloxyacetylamino) - 5 - pyrazo-  and developed by a black and white
developer  70               lone                                  thereby
producing a negative silver image            21. 1 - (n -
tert.butylphenoxyphenyl)  3-  and a complementary silver halide image in
10       (p - n   amyloxybenzoylamino) - 5-  each of the emulsion layers,
the outer emul-               pyrazolone                            sion
layer is subjected to  a reversal re-            22. 1 - [p - (p' -
tert.butylphenoxy)phenyll-  exposure without rendering developable silver
75                3 - [m - (p - toluenesulphonylamino)  halide in the inner
emulsion layer, the outer                benzoylamino] - 5 - pyrazolone
emulsion layer is colour developed by a colour      15    23. 3 - (p -
nitrophenoxyacetylamino) - 1-  developer in the presence of a colour
forming 2',4',6' - trichlorophenyl) - 5 - pyrazo-  coupler, the material is
treated with  an               lone
aqueous solution which contains a silver halide  80
nucleating boron compound having at least            Yellow Couplers
one boron atom  bonded to at least one            24. p - ([err] -
benzoylacetamido)benzenesul-  hydrogen atom so as to nucleate residual
silver      20        phonamide                             halide in the
outer emulsion layer and the            25. p - ([err] -
benzoylacetamido)benzenesul-  silver halide image in the inner emulsion
layer 85                phonanilide                           and at the
same time or thereafter the            26. 4 - (p - toluenesulphonamido) -
[err]-   material is treated with an alkaline aqueous
benzoylacetanilide                    solution which contains a silver
halide de-  2 5   27. 1,4 - di -  [(benzoylacetamido)benzene-  veloping
agent which is a 1,4,dihydroxy- -                sulphonamido]benzene
benzene soluble in the solution and having  90            28. N - (p -
benzoylacetamidophenyl) -4-  a side chain containing at least 4 C atoms
[p - (benzoylacetamido) - benzenesul-  substituted in the nucleus so as to
reduce                phonamido]benzenesulphonamide         to silver only
the nucleated silver halide in      30    29. p -
acetoacetamidobenzenesulphon - [err] -  the outer emulsion layer.
naphthalide                             2. A colour reversal process
according to  95            30. p - (4 - ethoxybenzoylacetamido)ben-  claim
1 in which there is a filter layer be-                zenesulphonamide
tween said outer and next inner silver halide            31. p - (quinoline
- 8 - sulphonamido)-  emulsion layer which absorbs light to which 



35       [err]-benzoylacetanilide               said outer emulsion layer
is sensitive.            32. NN' - di - (p - benzoylacetamido-    3. A
method according to claim  1 or 2 100                phenyl)naphthalene -
1,5 - disulphon-  in which said next inner silver halide emul-
amide                                 sion layer is sensitive to the green
region            33. N-benzoylaceto-o-anisidine            of the spectrum
and said outer silver halide      40    Other water-soluble colour-forming
com-  emulsion layer is sensitive to the blue region          pounds or
couplers can be employed  in  of the spectrum.
105          practicing the process of our invention.      4. A method
according to claim 2 and 3             Methods of producing a reversal
colour  in which there is a yellow filter (i.e. which          image in
which an aqueous alkali metal boro-  absorbs blue light) between the blue
sensitive      45  hydride solution is employed to render de-  emulsion
layer and the green sensitive emul-         velopable all or part of the
residual silver  sion layer.                                110
halide in an exposed and developed silver    5. A method according to any
of claims         halide emulsion layer and in which the layer  1 to 4
wherein the reversally re-exposed outer         is subsequently colour
developed are claimed  emulsion layer and the nucleated inner emul-      50
in the claims of U.K. specification 904,462  sion layer are each colour
developed to a           (Kodak Limited).                      colour which
is subtractively related to their 115             A process of rendering
developable a photo-  sensitivities.           graphic layer having an
image-wise distri-   6. A colour reversal process according to
bution of silver halide which comprises sub-  claim  3  or 4  wherein  the
photographic      55  jecting said layer to treatment with an aqueous
material also comprises a red-sensitive silver           solution of a
boron compound which has at halide emulsion layer between the green- 120
least one and not more than three hydrogen  sensitive emulsion layer and
the support and,           to boron bonds or which contains two or more
following the production of a negative silver           amine groups each
bonded to a BH[err] is  image and a complementary  silver halide       60
claimed in claim  1 of U.K. Specification  image in each of the emulsion
layers and'           1,056,454 (Eastman Kodak Company).          before
subjecting the outer emulsion layer 125
to said reversal re-exposure, the red-sensitive             WHAT WE CLAIM
IS:-                       emulsion layer is reversal colour developed to
1. A  colour reversal process wherein a  form a cyan dye image therein and
wherein                    1,089,991    



18. 1 - phenyl - 3 - palmitylamino - 5-  photographic material which
comprises a sup- pyrazolone                            port and at least an
outer silver halide emul- 65            19. 1 - phenyl - 3 - [p-(p' -
sec.amyl-  sion layer  and a next inner silver halide
benzoyl)aminobenzoylamino] - 5 - pyra-  emulsion layer which is sensitive
to a part of      5        zolone                                the region
of the spectrum to which the outer            20. 1- m - tolyl - 3 - (2,4 -
di - tert.butyl-  layer is sensitive is exposed to a light image
m - tolyloxyacetylamino) - 5 - pyrazo-  and developed by a black and white
developer 70                lone                                  thereby
producing a negative silver image            21. 1 - (n -
tert.butylphenoxyphenyl) - 3-  and a complementary silver halide image in
10       (p - n - amyloxybenzoylamino) - 5- each of the emulsion layers,
the outer emul-                pyrazolone                            sion
layer is subjected to a reversal re-            22. 1- [p - (p' -
tert.butylphenoxy)phenyl]-  exposure without rendering developable silver
75                3   [m - (p - toluenesulphonylamino)  halide in the inner
emulsion layer, the outer                benzoylamino] - 5 - pyrazolone
emulsion layer is colour developed by a colour      15    23. 3 - (p -
nitrophenoxyacetylamino) - 1-  developer in the presence of a colour
forming 2',4',6' - trichlorophenyl) - 5 - pyrazo-  coupler, the material is
treated with  an               lone
aqueous solution which contains a silver halide  80
nucleating boron compound having at least            Yellow Couplers
one boron atom  bonded to at least one            24. p - ([err] -
benzoylacetamido)benzenesul-  hydrogen atom so as to nucleate residual
silver      20        phonamide                             halide in the
outer emulsion layer and the            25. p - ([err] -
benzoylacetamido)benzenesul-  silver halide image in the inner emulsion
layer 85                phonanilide                           and at the
same time or thereafter the            26. 4 - (p - toluenesulphonamido) -
[err]-   material is treated with an alkaline aqueous
benzoylacetanilide                    solution which contains a silver
halide de-  25    27. 1,4 - di - [(benzoylacetamido)benzene-  veloping
agent which is a 1,4-dihydroxy-                sulphonanmido]benzene
benzene soluble in the solution and having  90            28. N - (p -
benzoylacetamidophenyl) - 4-  a side chain containing at least 4 C atoms
[p - (benzoylacetamido) - benzenesul-  substituted in the nucleus so as to
reduce                phonamido]benzenesulphonamide         to silver only
the nucleated silver halide in     30    29. p -
acetoacetamidobenzenesulphon - [err]- the outer emulsion layer.
naphthalide                             2. A colour reversal process
according to  95            30. p - (4 - ethoxybenzoylacetamido)ben-  claim
1 in which there is a filter layer be-                zenesulphonamide
tween said outer and next inner silver halide            31. p - (quinoline
- 8 - sulphonamido)-  emulsion layer which absorbs light to which      35
[err]-benzoylacetanilide               said outer emulsion layer is
sensitive.            32. N,N' - di - (p - benzoylacetamido-    3. A method
according to claim  1 or 2 100                phenyl)naphthalene - 1,5 -
disulphon-  in which said next inner silver halide emul-
amide                                 sion layer is sensitive to the green
region 



33. N-benzoylaceto-o-anisidine            of the spectrum and said outer
silver halide      40    Other water-soluble colour-forming com-  emulsion
layer is sensitive to the blue region          pounds or couplers can be
employed  in  of the spectrum.                                105
practicing the process of our invention.     4. A method according to claim
2 and 3        Methods of producing a reversal colour  in which there is a
yellow filter (i.e. which        image in which an aqueous alkali metal
boro- absorbs blue light) between the blue sensitive      45   hydride
solution is employed to render de- emulsion layer and the green sensitive
emul-        velopable  all or part of the residual silver  sion layer.
110        halide in  an exposed and developed silver    5. A method
according to any of claims        halide emulsion layer and in which the
layer  1 to 4 wherein the reversally re-exposed outer        is
subsequently colour developed are claimed  emulsion layer and the nucleated
inner emul-      50  in the claims of U.K. specification 904,462  sion
layer are each colour developed to a          (Kodak Limited).
colour which is subtractively related to their 115          A process  of
rendering developable a photo-  sensitivities.          graphic layer
having an image-wise distri-   6. A colour reversal process according to
bution of silver halide which comprises sub- claim  3 or 4 wherein  the
photographic      55  jecting said layer to treatment with an aqueous
material also comprises a red-sensitive silver          solution of a boron
compound which has at  halide emulsion layer between the green- 120
least one and not more than three hydrogen  sensitive emulsion layer and
the support and,          to boron bonds or which contains two or more
following the production of a negative silver          amine groups each
bonded to a BH[err] is  image and a  complementary silver halide      60
claimed in claim  1 of U.K. Specification  image in each of the emulsion
layers and           1,056,454 (Eastman Kodak Company).        before
subjecting the outer emulsion layer 125
to said reversal re-exposure, the red-sensitive             WHAT WE CLAIM
IS:-                        emulsion layer is reversal colour developed to
1. A  colour reversal process wherein a  form a cyan dye image therein and
wherein                the outer emulsion layer and the next inner boron
compound contains from 0.lg to 0.5g      emulsion layer are reversal colour
developed  of the compound per litre.      to form  therein respectively a
yellow dye   13. A method according to any of the 



image and a magenta dye image and the  preceding claims in which the
alkaline  solu-   5  developed silver is removed.               tion
containing  the  1,4-dihydroxybenzene        7. A process according to any
of the pre-  derivative contains from 0.05 to 5g of the      ceding claims
said side chain being t.-butyl, derivative per litre.                   35
n-octyl, or n-nonyl.                         14. A method according to
claim  13 in                                                 which said
alkaline solution contains from         8. A process according to any of
claims  0.5 to 0.7g of the 1,4-dihydroxybenzene  10  1 to 6, said side
chain being an alkanoyl derivative per litre.      group containing from 8
to 10 C atoms or    15. A method according to any of claims 40      the
corresponding  [err]-hydroxyalkyl   group  1 to 5 in  which the material is
treated with      containing from 8 to 10 C atoms.           the alkaline
solution containing the 1,4-di-         9. A process according to claim  8,
said  hydroxybenzene derivative and the aqueous   15 side chain being
n-[err]-, n-[err] solution containing the boron compound simul-       CO-
or n-[err]-  or n-[err]  taneously, the two solutions being employed  45
(OH)-, n-[err](OH)-  or n-[err],  as a single solution having a composition
CH(OH)-.                                   substantially that of the
composition contain-         10. A method according to any of the pre- ing
2,5-dihydroxynonanophenone defined in  20 ceding claims in which the boron
compound  Example 1, 2, 3, 4 or 5.       is an alkali metal borohydride, an
aliphatic   16. A colour reversal process substantially  50       amine
borane, or a cyclicamine borane.   as described in any of Examples 1 to  5
11. A method according to claim  10 in  herein.       which the boron
compound is KBH4, t.-butyl-  17. A  photographic material comprising   25
amine borane, dimethylamine borane, tri- dye images which have been formed
by a       methylamine borane or pyridine borane.   process according to
any of claims 1 to 16. 55         12. A method according to any of the
preceding claims in which the solution of the  L. A. TRANGMAR, B.Sc., CP.A.
Leamington Spa: Printed for Her Majesty's Stationery Office by the Courier
Press.-1967. Published at The Patent Office, 25, Southampton Buildings,
London, W.C.2, from which copies may be obtained.    


