 Tdex at Acoeptance :—G2 C(CS, D15B). -
Int. CL.:—G 03 ¢ 7/26. - S
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 PATENT SPECIFICATION
 robrawmes o
- - Date:of Applic_ation and filing Comple'te' Speciﬁcatid‘n:: :

4 June, 1965.

- 5 June, 1964.,

No. 23941/65. -

Application made in United States of Americai-ﬂ\lb.."373,020)' on

' (Patent of Addition to No. 1,072,915 dated 17 Dec, 1963).
Complete Specification Published: 18 April, 1968. :
'© Crown Copyright 1968. RN

" .COMPLETE SPECIFICATION. - -

Photogrﬁphi_c Colour Print Materials.

‘We, Kopak LIMI’I‘ED, a Company regis-
tered under ‘the Laws of Great Britain, of
Kodak House, Kingsway, London, W.C.2,

. (Assignees of EDWARD Bowes KNOTT,
MiRoSLAV  VAsa Muoovic and Davip

GEORGE SAUNDERS); -do hereby declare the
pray. that a - patent
may be granted to us, and the method by
which it is to be performed, to be par-

ticularly described in ‘and by the fol_lo_wing

This invention relates to photographic

. . materials, and more particularly to a photo-
' graphic colour print material having incor-
15

porated
agents. - _ -
.- Photographic colour print materials gener-
ally comprise a white reflecting support, for
Daryta-coated paper, having
separate * blue, green and red sensi-

therein fluorescent  brightening

tive -silver” halide emulsion. layers over

the .white surface. Generally, the red
' containing  a  cyan

" coupler, is the uppermost Light sensitive
coating, Clear gelatin layers may be pro-

. vided between the light sensitive layers and
- a gelatin ‘layer may be coated over -the

30

. superposed layers. ‘When' t
 brightening agents have ‘been_incorporated

35

~of the print. is di .
. provide satisfactory protection against ultra-

top red sensitive layer for protection,

RiE Fluorescent brightening agents have been
incorporated in: the baryta coating of such:

colour print materials ~ bt - the effect is

greatly” reduced by the dye image in the
‘When' the fluorescent
in the upper emulsion fayers an unpleasant
bluish bloom often occurs in the ‘dark areas
In addition, it is difficult to

violet radiation for the dyes in the colour

print while still .retaining the desired

fluorescence of the -brightening agent. For

‘example, if ultraviolet inhibitors are incor-

porated in the light sensitive layers ultra-
- [Price 4s. 6d.] o

violet light will be absorbed by -such ageiits
and prevented from reaching and activating
the fluorescent brightening agent. In Speci-

fication No. 1,072,915 there is described and

claimed a photographic -colour - print ma-
terial comprising a white reflecting support

carrying three light sensitive silver halide

emulsion layers, one of each sensitive or
sensitized respectively to the red, green and
blue regions of the spectrum, in which the
top silver halide emulsion layer contains a
dispersion of an organic solvent in which
is dissolved or dispersed .a fluorescent
brightening agent compound which is in-
soluble in water. = o oo
According to the present -invention there

'is provided a photographic colour print

material comprising a white reflecting sup-
port carrying three light sensitive silver
halide emulsion layers, one of each sensitive
respectively to the red, green -and .blue
regions of the spectrum, in which at least

1,110,015

45
50

55

65

one emulsion layer below the top emulsion .

layer contains a dispersion of a water in-
soluble fluorescent brightening agent dis--

solved or dispersed in a water insoluble

liquid which has a boiling point greater
than 175°C and which is a solvent for the

fluorescent brightening agent.

The photographic colour print material
preferably contains a coupler capable of
dye formation with the oxidation products

~of 4 colour developing. agent in each light

sensitive emulsion layer.. The coupler is
preferably. dissolved or dispersed in a water
insoluble liquid. The liquid in which the
fluorescent brightening agent is dissolved or
dispersed may be the same as that in which
the coupler is dissolved or dispersed. =~ -
The water insoluble liquids employed in

70

75 -

80

preparing solutions of fluorescent ‘brighten- .

ng agents for incorporation into hydrophilic
colloid materials for the photographic colour

85
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7. Benzyl hydrogen succinate
. Bp-Tert. butyl phenoxy -ethyl alcohol -,

. 30

_ print materials. of the invention are the low- -
“molecular weight, organic, water-insoluble,
_crystalloidal materials
_above -175°C "and good

-having a boiling point
od solvent action for

ening _agent.

the fluorescent brighteni
useful ‘solvents. include:.. . -
Sl Acids
p-Sec.amylbenzoic ‘acid. .- -

.~ B-Phenylpropionic acid |
L2100
© .17 .Phenyl ethyl acetic acid .

Dibenzyl acetic acid’ '~
" Mono-niamylphthalate (acid ester)

] (aéid estérj
S Alcohols’
n-Hexylphenylcarbinol. .

- Amides.. - . _'

o L N'Acetyl N-.n-butyl' hiline
. 20 a.n]l mn
- NeBenzoyl piperidin

. N-Acstyl N-methyl' p-toluidine .

yl |
“Ethyl N;N-di-n-butyl’ carbamate
- Ethyl N-phenyl carbamate = -

- Ne2-cyanobut

- Tetrahydrofurfuryl benzoate . -
. Ditetrahydrofurfuryl succinate
Ethyl benzyl malonate

. Dimethyl phthalate’ © -

. 'Ethyl phibalate - "

3

" Tgo-amyl e
‘Benzyl phthalate = . -

Propyl phthalate =~ -
n-Butyl phthalate~' -~
my1 phthalate -
-amyl -phthalate

. 40+ B-Mcthoxyethyl ‘phthalate’
" -Bthoxyethyl phthalate

utoxyethyl phthalate’
yl-a-naphthoate -

.. "'Methyl o-methoxybenzoate -

45 -

50
eyl bensoate’

' p-Sec-amylberizophetione -

‘Butyl’ o-methoxybenzoate -
_-o-Naphthyl acetate = .

©“Methyl p-tolucnesulphonate

" Eihyl o-anisate: -

. Methyl phthalylethyl giycollate
“'Butyl’ phthalylbutyl glycollate * - *

“ Resorcino] diacetate’ . ' .

=i Ketorie Derivatives 7
enzophenone ‘-
cetopherione . -

jphénone ~ *

2'4:dihydroxy vale

‘Typical '

i Phenol Ethers. s
Veratrole (1,2-dimethoxybenzene) .
Eugenol methyl ether . =~ . .-

Hydroquinone dimethyl ._ethe_'f'f . e

: - .Phosphate - Esters: . - .
Triphenyl phosphate. =~ - .
Tricresyl phosphate
‘Diphenyl ‘mono-p-tert. butyl phenyl phos-
- phate . CL '

_ Moxﬁ;)phcnyl,di-p-tert. butyl phenyl-phos-:
- 'phate .

Diphenyl ﬁmtid—_d—chlorophenyl phosphate

6.

70

Monopheny! :di-o-chlorophenyl phosphate - -

Tri-p-tert. butyl phenyl phosphate
Tri-o-phenylphenyl phosphate - S
Di-p-tert. butyl pheniyl mono (5-tert. butyl-
~ -2-phenylphenyl)-phosphate :

Sulphonamides

. toluidine - _ ,
N-p- Toluenesulphonyl * N,N - dimethyl-
" amine - - .
p.p*-Di-n-amylbenzenesulphonanilide
- p-Toluenesulphonyl N,N-di-n-butyl amine
: -Sulphones - :

-n-Butyl sulphone - '

Iso-amyl sulphone

L . Ureas = o
N,N'-diethyl-N,N*-diphenyl urea
N,N-di-n-butyl urea . L

~ Solutions of fluorescent _ brightening agent

in these solvents are dispersed as' globules
which are water immiscible. The globules
are dispersed in the layer in which they are

incorporated, and are not washed out by
- ‘aqueous processing baths. . ..~

“"The fluorescent brighteiiing = agents  are
preferably “incorporated. in the colour print
material in’ a layer containing coupler cap-
able of forming a dye which co-acts with tl?c
fluorescent agent to extinguish fluorescence

: in those areas, and only those areas, where
- the dye is produced by. colour development.

The manner in which a dye functions to
extinguish fluorescence is not known, and
whether a dye possesses this function cannot

- be predicted. However, many couplers are

known to produce dyes which possess. this
function. Particularly useful couplers which
form dyes that extinguish fluorescence are
the cyan-forming phenolic - couplers. (As
used herein and in the appended claims, the
term “phenolic couplers” is used broadly as
inclusive. of | both phetiolic_and naphtholic

N p * Toluenesulphonyl N - methyl o-

85

95

100

105

110

couplers.) ~ Typical useful phenolic' couplers -

include those described in .U.S. Patent No.
2,423,730 and the following. - '

115

Lo Coup’lers‘%P'r;adacingg Cyan Images

5. (p --amylphenoxybenzenesulptionamido)--
1= naphthol: -+ .7 .~ P e
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" 24 - dichloro - 5- (N - p - nitrobenzoyl - N:
.10~-24 - dichloro - 5 -

" naphthol. -
.. 9:~=diphenyle
+ 1-- hydroxy - 2 - (N - isoamyl - N - phenyl)-

15 -

| .5 (N -"'b'_énzyl - naphthalénesulphonamido)-

1.- naphthol

.5 - (N - benzyl - N - n - valerylamino) - 1-

-5 - caproylamino - 1 - na_,phthdl .

2 - chloro -5 - (N - n - valeryl - N - p-
isopropylbenzylamino) - 1:- naphthol.

B - hydroxyethylamino) - 1 - naphthol
palmitylamino - 1-

thetsulphonamido - 1 - naphthol

naphthamide

1 - hydroxy - 2 - (N - p - sec. 'amylphg:nyl)'-.

.- naphthamide

B - hydroxy - 1 - & - naphthoyl - 1,2,3,4-

: .20

25

30

- tetrahydroquinoline -

2 -lauryl - 1 - chlorophenol" '
1 - naphthol
- amide’ -

- 2 - carboxylic - o - naphthjil-

.. 1 - naphthol -'5 - sulpho - cyclohexylamide

+# 5= :phenoxyacetamido - I :- naphthol -

* 3 - B-- phenylpropionylamino - 1 - naphthol
Monochlor -5 - (N - . - phenylpropyl - N-

. - Pp - sec. amyl - benzoylamino) - 1-°

naphthol

'i‘he' amount of 'fhe ﬂuoréscénf brighten-

ing agent. incorporated into the silver halide
emulsion layer should be greater than 5
... milligrams per square foot, and preferably:

"+ between 15 to 35 milligrams per square foot.
- "No advantage is obtained by incorporating

35

45

- more than ‘100 milligrams per square foot:
in ‘the layer and at higher levels the
- fluorescence will be reduced by the auto-'

quenching -effect. = -

The fluorescent brightening é,gent_ by its

absorption of ‘ultraviolet  radiation serves to.

protect the dyes in lower layers of the

- colour ' print material. Further protection
of dyes in the lower layers may be pro-.

vided by incorporating an- ultraviolet ab-

- sorber in one or more layers of the colotr"
print material. In this case, the ‘ultraviolet
-absorber is incorporated in a layer of the’

.. ‘colour print material below the layer con-
 taining the fluorescent brightening agent so
- . that the fluorescence thereof is not di-

_minished due to absorption of ultraviolet-

"+ ‘radiation by the ultraviolet absorber.

55

The fluorescent brightening agents which

. are used in accordance with the invention

absorb radiation in the ultraviolet region of
the spectrum, have high fluorescent emission

_in the blue region of the spectrum, and are
- substantially

insoluble in water. -Any

. fluorescent brightening agent having these

_general properties may be incorporated in
‘a colour print material in accordance with
. our

invention. Among such fluorescent

brightening agents are the . following:

1. 2 - (4 - Stilbenyl) - 1,4,5 - triphenyl-
imidazole -

2.4 -'Dimethylaimind-'-' 4 - lauroylamido- 65

stilbene
3..1-4-(24-Di -t - aml}I':phenoxy-'
-+ acetamido)phenyl] - 4 - phenylbutal- -
1,3 - diene - - o

7 - Diethylamino - 4 - methylcoumarin
3 - Ethoxycarbonyl - 5,6 - benzo-
coumarin =
" Diethyl succinylsuccinate - = -
1,4 - bis - (2 - Benzoxazolyl)benzene
cis-- 1,2 - Bis - (2 - benzoxazolyl)-
“ethylene - - :
~trans - 1,2 - Bis - (2 - benzoxazolyl)-
ethylene ~ T
cis + 1,2 - Bis - (2 - benzimidazolyl)- -
ethylene - :
3 - (5 - Hydroxy - 2 - phenyloxazol - 4-
' ylmethylene)isochroman - 1,4 - dione
3 - phenyl - 7 - (2 - [dimethylamino-
ethylJureido)coumarin o
The substituted “stilbene: and substituted
coumarin (such as those described in British
Patent No. 786,234) fluorescent brightening
agents are particularly useful. Further
fluorescent brightening agents. which may be -
used in the materials of the invention are
described in' Specification Nos.' 1,072,914
and 1,072,915, - D
The following example illustrates the pre-

paration of a. photographic colour print -
material according to the invention.

o N wne

10.
11.

80
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95

Example - L -

0.5 gm of 3-phenyl-7-[2-dimethylamino-
eth'yl)ureido]cOumarin,aﬁubrescentbrighten-
ing agent, was dissolved in 13 ml of dibutyl
phthalate at about 90—100°C together with 100
0.5 gm of ¢-pivalyl-2-chloro-5-[y-(2,4-di-tert-
amlylphenoxy)butyramido]- acetanilide, a
yellow coupler.: The solution was passed -
into 30 ml of 9% by weight gelatin solution
at 40°C and homogenized with rapid stirring -
for 2 minutes. The dispersion was added to

105

150 ml of a silver chlorobromide photo-
 graphic emulsion containing 1.2 gm of silver
‘(approximately 80% * chloride and 20%

bromide). The mixture was coated on a 110
baryta coated paper base to give 0.0336 gm
of silver and 0.028 gm of the fluorescent

-compound per square foot. After setting

and drying a plain. gelatin layer, a green
sensitive . silver halide emulsion layer con-
taining a magenta coupler, a further gelatin
layer, a red sensitive silver halide emulsion
layer containing a cyan coupler were coated
on top of the blue sensitive layer in succes-
sion. -

The coated material was exposed to a
step-wedge and developed in a developer
containing  4-amino-N-ethyl-N-[3-methane
sulphonamidoethyl}-m-toluidine sesqui sul-
phate monohydrate as the active agent after
which it was treated successively with a
stop ‘bath, fixing bath, bleaching bath -.ad
hardened in the usual manner. Tz colour-

115

120

125
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;'-..'"—pnnt'obtumed showed g'ood”wlnteness in the
-areas where there was no dye formation
due. to _the fluorescence of the fluorescent

bnghtemng agent. There was no fluorescence

-or bloom in the hrgh densrty areas.

WHAT WE CLAIM 1S:—
"L A photographrc colour print matenal'
comprising a white reﬂectmg support carry-
ing three-light sensitive silver halide emul-

sion layers, one of each sensitive respectrvely :

to the red, green and blue. regions of the
spectrum, in which at least one emulsion

- layer below the top emulsion layer con-

15.

20

25

35 .

tains. .a -~ dispersion -of a water insoluble .

ﬂuorescent brightening agent dissolved or

dispersed in a water insoluble ‘liquid which

has. a: boxlmg point greater-than 175°C and

“which s . a. solvent for the ﬂuorescent:
bnghtemng agent, - '

(A photographlc colour print matenal

as, clarmed in.claim 1 -in: which each light .
sensitive;- ‘silver ‘halide emulsion- layer con- -

tains - a : coupler capable: of dye formation

. with- the. oxidation products of a colour de-
'velopmg agent. .

30 A photograplnc colour pnnt material

-as claimed in claim 2 in which the coupler
. is dissolved or dlspersed in a water insoluble

30

liquid.

fluorescent . compound is dissolved or dis-
persed in: the same hqmd as the coupler in
one of the light sensitive layers. -

5. A photographic colour print rnatenal.' .
-as ‘claimed in any of the preceding .claims
in. which -the - fluorescent compound is a-

fluorescent. coumarin derivative. . :
6. A photographrc colour prmt material

as claimed i in.claim 5 in which the fluorescent.
~.compund ‘is . 3-phenyl-7-(2- [drmethylammo-

ethyl]urerdo) coumarm _

C 4, A pllotographlc colour print matenal'
as claimed in claim 3 in which the

7. A photograpl.uc colour prmt faterial

"as claimed in any of the preceding- claims

4 to 6 in which the fluorescent compound is
dissolved in the same liquid as a. phenollc
coupler. -

8 A photographrc colour prmt matenal

" as claimed  in any -of the preceding claims

in. which thé amount of fluorescenf com-
pound lies between 5 and 100 mllhgrams per

. square foot. -
9. A photographlc colour prmt material

as claimed in claim 8 in- which the amount
of the fluorescent  compound lies between
15 and 35 milligrams per square foot.

10.  Photographic colour print materials
as clarmed in clalm 1 and as' herein des-
cribed. -

11. A photographrc colour print matenal
as claimed in claim 1-and as herein described
with reference to :the example. .

12. Method of making a_pliotographic

colour print. comprising exposing a material -

according ‘to claim' 1 to:a pattern of-red,

green and blue light and processing the ex-
posed material so as .to" obtain.a cyan,.

magenta and yellow dye image in- the red,
green and blue sensitive layers respectively.
13. Photographic colour prints - when-

-ever made by the method of claim 12..

14. A _photographic- colour print com--

_prising a- white reflecting -support carrying -

three layers containing cyan, magenta and

yellow -dye ‘images respectively in which at--

least one dye image-containing layer below
the top dye image-containing layer contains
a dispersion of a water insoluble fluorescent

brightening agent dissolved or dispersed in .

a water insoluble liquid which has a boiling
point greater than 175°C and which is a
solvent for the fluorescent bnghtenmg agent.

L A TRANGMAR B.SC., C.P.A.,
Agent for’ the Applrcants

Prmted for HerMa;esty S Statlonery Office by Burgess & Son (Abmgdon), Ltd —1968.
. Publlshed at The Patent Office; 25 Southampton Bulldlngs, London, C.2,
- from wluch copies may be obtamed
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15.
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. print obtained showed good whiteness in the

arcas where there was no dye formation
due to the fluorescence of the fluorescent
brightening agent. There was no fluorescence
or bloom in the high density areas.:

WHAT WE CLAIMIS:— . )

1. A photographic colour print material
comprising a white reflecting support carry-
ing three light sensitive silver halide emul-
sion layers, one of each sensitive respectively
to the red, green and blue. regions of the
Spectrum, in which at least one emulsion
layer below the top emulsion layer con-
tains a dispersion of a water insoluble
fluorescent brightening agent dissolved or
dispersed in a water insoluble liquid which
has a boiling point greater than 175°C and
which is a solvent. for the fluorescent
brightening agent. . - - .

2. A photographic colour print material

as claimed in.claim 1 in which each light
sensitive- silver halide emulsion layer con- .

tains a coupler capable of dye formation
with the oxidation products of a colour de-
veloping - agent. _

A photographic colour print material
as claimed in claim 2 in which the coupler

is dissolved or dispersed in a water insoluble

liquid. .

4. A photographic colour print material
as claimed in claim 3 in which the
fluorescent compound is dissolved or dis-
persed. in the same liquid as the coupler in
one of the light sensitive layers. o

5. A photographic colour print material )

as claimed in any of the preceding claims
fluorescent coumarin derivative.

A photographic colour print material
as claimed in claim 5 in which the fluorescent
compund s 3-phenyl-7-(2-[dimethylamino-
ethylJureido) coumarin.

‘as claimed in any of the preceding claims

- pound lies between 5 and 100 milligrams per -

in which the fluorescent compound js a’

7. A photogfdphic colour print'Eaterihl

4 to 6 in which the fluorescent compound is , 43
dissolved in the same liquid as a’ phenolic
coupler. S e
8. A photographic colour print material ;
as claimed in any of the .-greceding._claitns
in ‘which the amount of uorescent  com-

square foot. . = ORI

9. A photographic colour print materiai
as claimed in claim 8 in which the amount -, S
of the fluorescent compound ‘Lies between 55 -

: . . Coipeel :
11. A photographic colour print material = 60
as claimed in claim 1 and as herein described -
with reference to the example. R

12. Method of making a photographic = °
colour print comprising exposing a material ¢ -
according to claim 1 to a pattern of red, 65 -
green and blue light and processing the ex- S
posed material so as to obtain a cyan, - =
magenta and yellow dye image in the red,
green and blue sensitive layers respectively.
- 13, Photographic colour prints when-
ever made by the method of claim 12.

14. A photographic colour print com- _
prising a white reflecting support. carrying. . .
three layers containing cyan, magenta and = . - .
vellow dye images respectively in which at~'75 .
least one dye image-containing layer below =~ -
the top dye image-containing layer contains . :

a dispersion of a water insoluble fluorescent A
brightening agent dissolved or dispersed in . .

a water insoluble liquid which has a boiling - 80 -
point greater than 175°C and which is a
solvent for the fluorescent brightening agent.

L. A" TRANGMAR Bsc,cra.,
- Agent for' the Applicants.

70
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