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Imaging element for inhibiting image formation with cobalt{lll) complexes and method of forming an
image

BACKGROUND OF THE INVENTION
Field of the Invention .
This invention relates to a cobait(lll} complex-containing photographic element which can b
made negative-working or positive-working, depending upon the nature of the exposure given.

State of the Prior Art

Cobalt(lli) complexes containing releasable ligands have been utilized in non-silver redox
reactions photoinitiated by means of photoreductants or spectral sensitizers, as disclosed, for example,
in Research Disclosure, Volumes 126 and 130, October 1974 and February 1975, Publications Nos.
12617 and 13023, respectively, published by Industrial Opportunities Limited, Homewell, Havant,
Hampshire PO91EF, United Kingdom. Preferred reduction products of such a reaction are cobalt(il} and
amines or ammonia. Either of these can in turn be used to form images, the cobalt {li) being chelated by
compounds capable of forming at least bidentate chelates, or the amines being reacted with dye
precursors, including diazo-coupler systems, to form a dye; or the cobalt(ll) or amines can be used to
bleach out preincorporated dye. Such imaging processes are disclosed in Research Disclosure, Volume
126, October 1974, Publication No. 12617, part {ll. Amplification can be achieved by using a reduction
agent precursor capable of forming a reducing agent with the aforesaid reduction products, for the
reduction of remaining cobalt(lll) complexes. For example, certain of said chelating compounds for
cobalt{ll) form, when chelated, a reducing agent, as described in Research Disclosure, Volume 135, July
1975, Publication No. 13505, and o-phthalaldehyde will react with ammonia to form a reducing agent,
as disclosed in Research Disclosure, Volume 158, June 1977, Publication No. 15874. Imaging
elements based upon such reactions involving cobalt(ili} complexes are useful, for example, in graphic
arts as room-light handling contact films, e.g., as an intermediate in the preparation of printing plates.

The cobalt complex imaging elements of the prior Research Disclosures can be either negative-
working or positive-working, but the same element is not both. That is, a separate image-forming
material {e.g., a dye former) is used in those instances in wiich the element is to be negative-working,
compared to those instances in which the element is positive-working {(e.g., by bleaching out a pre-
existing dye). It would be highly desirable to provide an imaging element wherein the same element can
be made negative or positive working, merely by controlling the processing of the element.

A further aspect of said prior cobalt complex imaging elements is that they can develop back-
ground print-up because the unexposed photoinitiator in the background areas causes increased D,
{minimum density} upon handling as a result of room light activation of the photoinitiator. To avoid
print-up, a peel-apart system can be used, that is, one wherein the layer of cobalt(lll) complex relied
upon for the imaging is removed from the image recording layer. Print-up is more difficult to avoid in in-
tegral systems, particularly when the exposed photo-reductant reduces the complex at room tempera-
tures.

Therefore, there is a need for cobalt imaging systems which are less likely to suffer print-up when
handled in room light conditions.

Metal complexes capable of releasing amines have been used prior to this invention to thermally
activate image recording means such as diazo-coupler compositions. Examples are disclosed in U.S.
Patent Nos. 3,469,984; 3,224,878; and 2,774,669. Because of their thermal instability, such
complexes generate amines when overall heated, to cause diazo coupling or the like. There is no disclo-
sure in this art of means for inhibiting such dye development.

Canadian J. Chem., Volume 54, pages 3685 through 3692 {18786), teaches that certain cobalt
complexes, specifically [(NH,);Co(lll}dimethylsulfoxide]3*, can be inhibited against thermal reduction by
the addition of equimolar concentrations of p-toluenesulfonic acid. No suggestion is made that such
acid can be photolyticaily generated.

Patents relating to the background of image formation using amines or cobalt complexes include
U.S. Patents Nos. 2,774,669; 3,102.811: 3,469,984; 3,224,878 and Japanese Patent Publication No.
74/6234. ‘

United Kingdom Patent No. 1,497,452 discloses the use of a cobalt complex and a photoreduc-
tant which may include an image-former. A layer containing such a composition may be coated on a
support using a chlorinated hydrocarbon solvent.

Description of the Invention

According to this invention there is provided the method of forming an image comprising first
exposing an imaging element containing a layer of an energy-activatable image precursor composition
comprising at least one cobalt 1ll complex having ligands releasable by said activating energy, said
energy-activatable image precursor being a composition activatable by electromagnetic energy of any
kind in areas where it has not been inhibited by an already exposed photoinhibitor, as hereinafter des-
cribed, and said composition when activated by exposure to electromagnetic energy providing an
image either by generating a density or by destroying a pre-existing density or altering its colour, and
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before or after said first exposure placing the layer of the energy-activatable image precursor composi-
tion in contact with a layer of an image-forming material which generates an image in response to the
release of the ligands and which contains, as a photoinhibitor, a single compound or a mixture of com-
pounds which does not form a complex with cobalt and which responds to activating radiation having a
wavelength greater than 300 nm, different from that activating said image precursor composition and
which inhibits the release of ligands from the cobalt Il complex or inhibits the effect of released ligands
on the image-forming material upon exposure to activating radiation of a different wavelength to that
activating the image precursor composition and after such contact exposing the image-forming
material to said activating radiation of a different wavelength, one of said exposures being imagewise
and the other uniform.

Description of the Preferred Embodiments

This invention relates to an imaging process wherein an imagwise exposure activates an image
precursor composition comprising at least a cobalt(lll) complex containing releasable ligands, to form
an image, and wherein a second exposure photolytically generates the means for inhibiting such ligand
release. More specifically, it has been discovered that a photoinhibitor such as a photolytic acid genera-
tor after suitable exposure will inhibit the release of ligands which would otherwise occur by activating
the exposure of the image precursor composition.

An “image precursor compaosition”, as used herein, is a composition as described which when ap-
propriately activated by exposure, produces an image either by generating a density or by destroying a
pre-existing density or altering its colour. Also as used herein, the precursor composition is “energy-
activatable” if it is activatable by electromagnetic energy of any kind in areas where it is not inhibited by
an already exposed photoinhibitor of the invention. The image precursor composition can be activated
by thermal or light exposures of the type disclosed, for example, in Research Disclosure, Volume 147,
July 19786, Publication No. 14719 depending upon the circumstances. Thermal exposure can occur
through the use of infrared radiation or convection, but preferably it-is achieved through conduction. As
will be readily apparent, exposure of the image precursor composition is achieved by a different
wavelength, that is different from that used to activate the photoinhibitor. Generally the image precur-
sor composition is activated by longer wavelength energy than will activate the photoinhibitor.

In a highly preferred form, the exposure of the image precursor composition is achieved through
the use of heat or light or both together. However, as noted, if light is used or is present in a thermal
exposure, it is of a wavelength or an intensity that does not activate the photoinhibitor. Simiiarly, the
light exposure used to imagewise activate the photoinhibitor to inhibit image formation can include
energy of wavelengths and intensities that are incapable of activating the image precursor compasition
in preference to the photoinhibitor, as shown, in examples hereinafter described. To insure such dis-
crimination, filters may be used, particularly for broad-band exposures. Preferably, if thermal energy is
used to expose the image precursor composition, it is generated in a total absence of light, such as by a
hot block, hot stylus, or heated rollers in a dark room.

As used herein, “photoinhibitor” means a single compound or a mixture of compounds which re-
spond to activating radiation having a wavelength greater than 300 nm, to inhibit the release of ligands
by the cobait(lll) complex.

The photoinhibitor can comprise one or more compounds which themselves have a sensitivity
that responds to wavelengths longer than 300 nm, or it can comprise a compound whose sensitivity re-
sponds only to wavelengths shorter than 300 nm, and a spectral sensitizer which increases the native
sensitivity to beyond 300 nm. :

An imaging element containing the radiation-sensitive composition of the invention can comprise
one or more operatively associated layers, with the image precursor composition being contained in
one or more of the layers. That is, the image-forming material of the image precursor composition can
either be admixed with the photoinhibitor, or it can be in a separate, adjacent layer where it responds to
the ligands which are released by the cobalit(lll) complex, as is more fully described hereafter. Thus, the
photoinhibitor and the image precursor composition are in chemical association, that is, are either ad-
mixed together in a single layer, or are in contiguous layers either as manufactured or as processed.

Image Precursor Composition

This composition includes at least 1) a cobalt{lll) complex containing releasable ligands and 2) an
image-forming material cabapie of generating an image upon release of said ligands. If the cobait(lll)
complex is thermally stable, i.e., it will not release ligands in response to an exposure which is primarily
thermal in nature, then one or more destabilizer materials preferably is included, as defined and des-
cribed hereafter.

An amplifier can also be included in the image precursor composition. As used herein, an “ampli-
fier” is a reducing .agent precursor composition or compound which interacts with the image precursor
composition to generate additional initiators of the imaging reaction, whereby an internal gain, usually
expressed as enhanced density, is achieved compared to that which results without the amplifier.

. Preferably, the initiators so generated are amines, and a highly useful example of an amplifier for
. generating such additional amine initiators is o-phthalaidehyde. The reason for such preference is that o-
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phthalaidehyde aiso functions as an image-forming material, as is hereinafter described. Alternatively,
the amplifiers can be compounds which chelate with the cobalt{ll) produced from cobalt{lll}. Such
chelating compounds contain conjugated w-bonding systems capable of forming with such cobalt{ll),
additional reducing agents for remaining cobalt{lll) complexes. Typical amplifiers of this class, and
necessary restrictions concerning pKa values of the anions that can be used in the cobait{ill) complex in
such circumstances, are described in Research Disclosure, Volume 135, July 1975, Publication No.
13505.

Any cobalt(lil) complex containing releasable ligands and which is thermally stable at room
temperature will function in this invention, whether or not it is thermally stable within the processing
temperatures used. Such complexes on occasion have been described as being “inert”. See, e.g., U.S.
Patent No. 3,862,842, Columns 5 and 6. However, the ability of such complexes to remain stable, i.e.,
retain their original ligands when stored by themselves or in a neutral solution at room temperature
until a chemically or thermally initiated reduction to cobalt(ll) takes place, is so well known that the
term “inert” will not be applied herein.

Such cobalt(lil} complexes feature a molecule having a cobalt atom or ion surrounded by a group
of atoms, ions or other molecules which are generically referred to as ligands. The cobalt atom orion in
the center of these complexes is a Lewis acid while the ligands are Lewis bases. While it is known that
cobalt is capable of forming complexes in both its divalent and trivalent forms, trivalent cobalt
complexes, i.e., cobalt{lll} complexes, are employed in the practice of this invention, since the ligands
are relatively tenaciously held in these complexes, and released when the cobalt is reduced to the (i)
state. : :

Preferred cobalt{lil) complexes useful in the practice of this invention are those having a coordina-
tion number of 6. A wide variety of ligands can be used with cobalt{l!l) to form a cobalt{ilf) compiex. The
one of choice will depend upon whether the image-forming material described hereinafter relies upon
amines to generate a dye or the destruction of dye, or upon the chelation of cobalt(ll) to form a dye
image. in the latter case, amine ligands or non-amine ligands can be used, whereas in the former case
amine ligands are preferred as the source of initiators for the image-forming reaction. Useful amine li-
gands include, e.g., methylamine, ethylamine, ammines, and amino acids such as giycine nato. As used
herein, “ammine” refers to ammonia specifically, when functioning as a ligand, whereas “amine” is
used to indicate the broader class noted above. Highly useful with ali the embodiments of the image
precursor composition hereinafter described are the ammine complexes. The other amine complexes
achieve best results when used with particular destabilizer materials hereinafter described, for example,
photoreductants.

The cobalt(lll} complexes useful in the practice of this invention can be neutral compounds which
are entirely free of either anions or cations. As used herein, “anion” refers to non-ligand anions, unless
otherwise stated. The cobalt{lll) complexes can also include one or more cations and anions as deter-
mined by the charge neutralization rule. Useful cations are those which produce readily soluble co-
balt(lll) complexes, such as alkali metals and quaternary ammonium cations.

A wide variety of anions can be used, and the choice depends in part on whether or not an ampili-
fier is used which requires that the element be free of anions of acids having pKa values greater than
about 3.5. Otherwise, the choice of anions is significant only to the extent that it determines whether or
not the complex is thermally stabie when heated to the temperature at which the composition or
element is processed. As used herein, “thermally unstable” means that the complex decomposes at the
temperature in question sufficiently to release enough ligands to start the intended reaction of the
image precursor composition, as described herein. If a thermally unstable complex is used with the
image-forming material alone as the image precursor composition, the complex is preferably unstable
only at temperatures greater than 100°C. If a thermally stable complex is to be used a destabilizer
material must be included, the complex is preferably stable up to a temperature of at least 130°C.

The anions which tend to render the complex thermally unstable include those that decompose readily
to a radical, such as trichloroacetate; those forming unstable heavy metal salts, such as azido; and
those which are themselves reducing agents, such as 2,5-dihydroxy-benzoate; N,N-dimethyl-
dithiocarbamate; and 1-phenyl-tetrazolyl-5-thiolate. ’
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Representativg examples of complexes containing ligands which are reported as being thermally
unstable above 100°C are listed below:

[Col1lt) (NH,NH—C—NH,)I**X,,

[Colill) {NH,), (Ng),]

[Collll) {NHy)s (C,0,)1™X,

[Colll) (NHy), (C,0)["*X,
[Coltl) {NHg), (C,0,),]"™X,

[Co(lll} {NH,), (H,0) (C,0,)1"*X,

[Collll) (NH,), (NO,) (NHJIZ*X,

/O—O\
[Collth) ( 2 >.———CH2—O—CSZ)3]
[ Joug ]

[Colltl) (NH,), (H,0),1%X,

[Colltl) (NH,); Cly]

wherein X is a suitable anion and n is 0 to 3 and represents the number of anions necessary to satisfy

the charge neutralization rule.
Except for the special condition of thermal instability noted above any anion can be selected if an
anion is necessary for charge neutralization, provided the anion is compatible. As used herein, anions

" are considered "“compatible” if they do not spontaneously cause a reduction of cobalt{lil) complex at

room temperature. As noted, a complex does not require anions if it is already neutral.

The following Table !l is a partial list of particularly preferred cobalt(lil} complexes within the
scope of the invention. The suffix (U) designates those which are thermally unstable above about
100°C.
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TABLE Il

COBALT(lil) COMPLEXES

hexa-ammine cobalt(lll) benzilate
hexa-ammine cobalt(lll) thiocyanate
hexa-ammine cobalt(lll) trifluoroacetate
chloropenta-ammine cobalt{lll) perchiorate
bromopenta-ammine cobalt(lli) perchlorate
aquopenta-ammine cobait(lll) perchlorate

bis(methylamine) tetra-ammine cobalt(llf)
hexafluorophosphat

bis(dimethylglyoxime)bfspyridine
cobait{lli}trichloroacetate (U)

bis(dimethylglyoxime)ethylaquo cobalt(lil)
cobalt(lil) acetylacetonate

tris(2,2’-bipyridyl)cobalt(lll)
perchiorate

aquopenta(methylamine) cobalt(IHl)
nitrate (U)

chloropenta(ethyiamine) cobalt(li)
perfluorobutyrate (U)

trinitrotris-ammine cobalt(iH)
trinitrotris(methylamine) cobalt(lll) (U)

u-superoxodeca-ammine dicobait(lii)
perchlorate {U)

penta-ammine carbonato cobalt{lil)
perchiorate

tris(glycinato) cobait(l1l)

The image-forming material of the image precursor composition can comprise compounds or
compositions in addition to the cobalt(iil} complex and destabilizer material, if any, or it can be the
same compound as is used as a destabilizer material. It can be a dye-forming material, or a dye which is
bleachable. Examples of dye-forming materials which also comprise destabilizer materials used to
interact with the cobalt(lil} complex, as discussed hereinafter, inciude 4-methoxynaphthol, which forms
a blue dye when oxidized, and protonated diamine destabilizer material which when associated with a
conventional color coupler will form a dye when it is oxidized by the reduction of the cobalt{ill) complex.
Examples of image-forming materials used in addition to a destabilizer material include o-
phthalaldehyde, also used as an amplifier; an ammonia-bleachable or color-alterable dye {cyanine dyes,
styryl dyes; rhodamine dyes, azo dyes, and pyrylium dyes); a dye-precursor such as ninhydrin: or a diazo-

- coupler system. Details of these examples are set forth in Research Disclosure, Volume 126, October

1974, Publication No. 12617, Part Ill, noted above. Still another alternative is to admix with the

cobalt(lil) complex, chelating compounds which will react with cobalit(ll) to form a dye image.
Ammonia-bleachable materials will, of course, produce an imagewise absence of dye in the

exposed areas. As will be readily apparent, ammonia-bleachable materials and color-aiterable
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materials, when incorporated into an element, preferably are used in a separate adjacent layer that is
associated with the photoinhibitor layer after the latter is exposed.

As noted above, the image precursor composition includes destabilizer materials in those
instances wherein the cobalt(lll) complex is thermally stable. As is implied by the term, destabilizer
materials are those which render the otherwise thermally stable cobait(lil) complex susceptible to
release of the ligands when appropriately exposed. The exact mechanism by which these destabilizer
materials cause the release of the ligands from the cobalt complex is not understood in most instances,
other than that such release does occur and cobait(ll) is produced, except where inhibited by the
photoinhibitor photoproducts. Because the mechanism of these destabilizer materials is largely
uncertain, the subclasses under which various examples fall are uncertain and not necessarily mutually
exclusive. To be useful, the destabilizer materiais must be compatible with the cobalt(lll) complex.
Usually, this is not a problem, “compatible destabilizer materials” being used here to mean materials
that do not interfere with the complex, such as by precipitating it or by spontaneously reducing it.

Examples of destabilizer materials useful with the complex include organo-metallics such as
ferrocene and 1,1-dimethylferrocene, and tricarbonyls such as N,N-dimethylaniline chromium
tricarbony!, as well as organic materials, and may or may not require an amplifier such as
phthalaldehyde. For example, destabilizer materials comprising 4-phenyl catechol and gquinone
photoreductants, hereinafter described, do not require the use of an amplifier compound. Other
destabilizer materials will not release the ligands, when appropriately exposed, in amounts sufficient to
generate observable dye in the same or an adjacent layer without the presence of ,an amplifier such as
o-phthalaldehyde. Still other destabilizer materials may release sufficient ligands to cause some dye
formation, and at least some of these destabilizer materials can achieve much higher density if an
amplifier is included. Therefore, in many of the embodiments of the invention, o-phthalaldehyde
comprises part of the image precursor composition, for preferred resuits, whether or not it actually is
required to produce observable results.

The behaviour of o-phthalaldehyde in an |mage precursor composmon appears to involve, in the
preferred embodiments, the formation with ammonia of an adduct which is a reducing agent (see
structure A in equation 1 below). The adduct itself causes reduction of remaining cobalt({ill} complex
and releases more ligands. Such release produces an internal gain.
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The initial NH; comes from the cobalt(lll} complex on exposure, either because_of its own
thermal instability, or because of activation by a destabilizer material, by one of several mechanisms
described hereafter. o-Phthalaldehyde aiso forms a dye imaging material, oligomer (B), in addition to its
amplifying function as a reducing agent precursor for cobalt(ill). Further explanation can be found in

5§ DoMinh et al, “Reactions of Phthalaldehyde with Ammonia and Amines”, J. Org. Chem. Vol. 42, Dec.
23, 1977, p. 4217.

Useful destabilizer materials are the following thermally responsive organic materials and
equivaients thereof:

{(a) 4-Phenyl catechol.

10 (b} Sulfonamidophenols and naphthols such as 4-phenylsulfonamido-2,6-dichlorophenol and 4-
phenylsulfonamido-2-methyl-1-naphthol.

{c) Other aromatic alcohols such as 4-methoxynaphthol and 1,4-dihydroxynaphthalene.

(d) Pyrazolidones such as 4-hydroxymethyl-4-methyl-1-phenyl-3-pyrazolidone, 1-phenyl-4,4-
dimethyl-3-pyrazolidone and the like.

15 (e) Acids having the formula:
- 0]
7 -~ N “
/ C-C-0OH
z 1
20 x C—C—NHg
S - I
o
wherein:

Z represents from about 4 to about 8 carbon atoms necessary to complete 1 or more aromatic or
26 cycloalkyl rings such as a benzene, a naphthalene or a cyclohexane ring.

Suitable examples of such acids include, for example, phthalamic acid, 2-carboxy-cyclohexyl-
carboxyamide and amine salts thereof, including 2-carboxy-cyclohexylcarboxyamide triethanolamine
salt, and the like.

{f} Ureas having the formula:

30 ) T

R—NH—Cll—NH2
wherein:
T represents S or O; and
35 R represents a hydrogen atom, an o-hydroxyphenyl group or an o-carbamoyliphenyl group.
" Suitable compounds include: Urea, thiourea, 2-hydroxypheny! urea and the like.
(g) Salts having the formula:

/ N\
40
Z1 M—T' ~NH5 . ClgCCOgH
\ / :
—
wherein:
45 M represents a carbon or nitrogen atom

T’ represents a chemical bond or an alkylene group containing from 1 to 3 carbon atoms, and
Z! represents from 4 to 6 nonmetallic atoms necessary to form an aromatic carbocyclic or
heterocyclic ring.
Suitable examples of such salts including 1- ,B-amlnoethyi)-Z imidazolidinone trichloroacetate, 2-
s0 amino-2-thiazoline trichloroacetate, anilinium trichloroacetate and the like.
(h} Morpholine precursors having the formula:

0
/""“C/

/
55
72 \ PLELIN
~
== ==C=NJ / ©
| s—0

60 I/N\I

Na”

wherein: 0

22 represents from 4 to 8 non-metallic atoms required to complete one or more heterocyclic rings;
65 one example of such precursors being 3,3-bis(morphilino)oxindole.
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{i} Aminimides in polymeric or simple compound form containing the structure:

i
5 —C—NO—N®

RN
CH,

including, for example, (N-methypiperidine) 1-naphthoylimide; (trialkylamine) cinnamimides;

10 bis(dialkyl-2-hydroxypropylamine) adipimides; (dialkyl-2-hydroxypropylamine} paimitimides or
laurimides; bis(trialkylamine) sebacimides or azelamides; 2,2'-(p-phenylenebis-3-acryoyl)-bis-[1-
hydroxypropyl-1,1-dimethylhydrazinium] dihydroxide bis{inner salt); and polymers having a repeating
unit of the formuia: -

S DOV O o r
P X ~
-{-ll\l N—-C—CH=CH-* \.-./o—CH-CH—C—N—CHQCHCHQ—O—(CH2)4—O—CHQCHCH2}—
0 CH3 CH3
polymers having repeating units with pendant aminimide groups of the formula:
CH,
b
25 —PCHz—C]I—]—
C=0 OH
Q® |
N—N(CH,),{CH,CHCH,);
30

those described in U.S. Patent No. 4,016,340, issued April 5, 1977, and in Research Disclosure, Vol.
157, May 1977, Publication Nos. 15732, 15733 and 157786; (trialkylamine) arylimides such as (tri-
methylamine) benzimide and {trimethylamine) naphthimide, including arylimides substituted with
hydroxy, lower alkyl or nitro; and trialkylamine aryl suifonamides such as trimethyiamine-p-toluene-
38 sulfonimide.
(i) Amido-triazoles having the formula:

R céN\
) N
N ../ Nlon-cH
bl L
45

wherein:

R! represents a hydrogen atom or an alkyl group having from 1 to 5 carbon atoms, such as
methyl, ethyl, iso-propyl and the like;

R2 and R3 either both represent hydrogen atoms or taken together form an aromatic, a cycloalkyi

& or a heterocyclic ring; and

Z? represents from 4 to 8 nonmetallic atoms necessary to complete one or more substituted or
unsubstituted aromatic ring.

Such amido-triazoles including, for example, 5-methyi-1-(2)-N-{phenylcarbamoyl)benzotriazole,
5, 6-dichloro-1-{2)-N-{dimethyl carbamoy!) benzotriazole.

55 (k) Thiolate precursors having the formula:
- -~
Ve S R4
{ N/
60 La c
\
N 7N

65 wherein:

10
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R* is lower alkyl containing from 1 to 5 carbon atoms, for example, methyl, ethyl, propyl and the
like;

RS is carbamoyl or an unsubstituted heterocyclic or aromatic ring or a substituted aromatic ring
containing from 6 to 8 nonmetallic ring atoms, for example, 2-pyridyl, phenyl, 4-nitrophenyl and the
like; and ’ .

Z% is the nonmetallic atoms required to complete a substituted or unsubstituted heterocyclic ring
containing from about 4 to about 8 atoms. Examples of such precursors include thiazolidines, such as
2-methyl-2-carboxamidothiazolidine, substituted benzothiazolines such as 2-methyl-2-[2-pyridyl]-
benzothiazoline and 2-methyl-2-[4-nitrophenyllbenzothiazoline.

(1) Blocked mercaptotetrazoles having the formula:

RE—N — |?:—s---w
I

N N
\N/
wherein:

R® represents a hydrogen atom or a phenyl group and,
R? represents a heat-removable group selected from the group consisting of:

0
| ' I 2= 4270
O - a7 N
—~COCH,CH,80,C4H, C N\' . N CHz | ~CHyCHs—C L LI
- ez e
N 0
—CHyCH,CN —CripCHC— ¢ PLINE ~C-0-47 N,
3ot | ._./
OCygHa7
{m) Cyclic imides having the structure:
o
N
:/ 8
\
z5 NH
\\ /
- _,/Bg

wherein:

Z5 represents the non-metallic atoms necessary to complete one or more heterocyclic rings, and,

R® and R? are the same or different and each represents a carbonyl or methylidyne group. Such
cyclic imides include, for example, succinimide, hydantoin and substituted hydantoin, phthalimide, oxa-
zolinedione and the like.

{n) Barbiturates such as 5-n-butylbarbituric acid, and those having the structure:

R Ryo -

011\./ 12

NN ~°
Vol

/ \./

0

RIG
o)
wherein: .

R0 represents a hydrogen atom or an alkyl group having from 1 to 5 carbon atoms, such as
methyl, ethyl, propyl and the like;

R' represents a hydrogen atom or an alkyl group having from 1 to 5 carbon atoms such as
methyl, ethyl, propyl, n-butyl and the like; and

R'2 represents an alky!l group having from 1 to 5 carbon atoms, such as methyl, ethyl, propyl, and
the like, or an aralkyl group such as benzyl; and
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{o) Protonated arylene diamines having the structure:

@NH,_ (R'3)
|
Ar

|
NH,

n’t

wherein:

Ar represents a substituted or unsubstituted arylene group containing from 6 to 20 carbon atoms,

R represents a hydrogen atom or an alkyl group having 1 to 3 carbon atoms, and,

n’ and n’’ are each 1, 2 or 3; provided that the sum of n’ and n’’ is 3. Useful protonated p-
phenylene diamines include those which are characterized by the loss of the extra proton when heated,
creating the unprotonated form which undergoes a redox reaction with the cobait(ill) compiex.

{p) Polymers having repeating units with the structure:

—R143-
1R15
|
Ar
|
NH

|

wherein:

R represents an organic polymer chain;

RS represents an organic moiety or a carbon-to-carbon bond;

Ar is arylene including substituted arylene, such as phenylene and naphthylene, wherein the
substituents, if any, are electron withdrawing groups such as nitro, sulfoalkyl containing from 1 to 5
carbon atoms, halogen such as chioride, fluoride and the like, and substituted alkyl such as
trihalosubstituted methyl; and

R'® represents a hydrogen atom or an alkyl group having from 1 to 3 carbon atoms.

All of the preceding destabilizers induce the release of the ligands from the cobalt(lil) complex in
the presence of heat. As noted, they may or may not require the presence of an amplifier-dye former
such as phthalaldehyde. Some of them, such as destabilizer materials {a) through (d), are quite clearly
reducing agents per se. Some like destabilizer material (k} are heat-responsive reducing agent
precursors. Some, such as destabilizer material (e) and others are heat-responsive amine precursors.
They are particularly useful with amine-responsive reducing agents and reducing agent precursors such
as phthalaldehyde that form reducing agents in the presence of amines. Some such as destabilizer
materials (h), (i} and (j) are believed to be base precursors which form a base in the presence of heat.
Destabilizer materials (a} through {d)} which are direct reducing agents do not require the presence of an
amplifier such as o-phthalaidehyde, although an ampilifier is effective to increase the speed of an
element or composition of the invention which incorporates these compounds.

Quinone photoreductants are yet another class of destabilizer materials which are useful in
inducing the release of amines from the cobalt complex. The quinones which are particularly useful as
photoreductants include ortho- and para-benzoquinones and ortho- and para-naphthoquinones,
phenanthrenequinones and anthraquinones. The quinones may be unsubstituted or incorporate any
substituent or combination of substituents that does not interfere with the conversion of the quinone to
the corresponding reducing agent. A variety of such substituents are known in the art and include, but
are not limited to, primary, secondary and tertiary alkyl, alkeny! and alkynyl, aryl, ‘alkoxy, aryloxy, alkoxyalkyl,
acyloxyalkyl, aryloxyalkyl, aroyloxyalkyl, aryloxyalkoxy, alkylcarbonyl, carboxy, primary and secondary
amino, aminoalkyl, amidoalkyi, anilino, piperidino, pyrrolidino, morpholino, nitro, halide and other
similar substituents. Aryl substituents are preferably phenyl substituents. Alkyl, alkenyl and alkynyi
substituents, whether present as sole substituents or in combination with other atoms, typically contain
20 or fewer {(preferably 6 or fewer) carbon atoms.

A preferred class of photoreductants are internal hydrogen source quinones; that is, quinones
incorporating labile hydrogen atoms. These quinones are more easily photo-reduced than quinones
which do not incorporate labile hydrogen atoms.

Particularly preferred internal hydrogen source quinones are 5,8-dihydro-1,4-naphthoquinones
having at least one hydrogen atom in each of the 5- and 8-ring positions. Other preferred incorporated
hydrogen source quinones are those which have a hydrogen atom bonded to a carbon atom to which is
also bonded the oxygen atom of an oxy substituent or a nitrogen atom of an amine substituent with the
further provision that the carbon-to-hydrogen bond is the third or fourth bond removed from at least
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one quinone carbonyl doubled bond. As employed in the discussion of photoreductants herein, the term
“amine substituent” is inclusive of amide and imine substituents.

Further details and a list of useful quinone photoreductants of the type described above are set
forth in Research Disclosure, Volume 126, October 1974, Publication No. 12617, published by
Industrial Opportunities Limited, Homewell, Havant, Hampshire PO9 1EF, United Kingdom. Still others
which can be used include 2-isopropoxy-3-chloro-1,4-naphthoquinone and 2-isopropoxy-1,4-
anthraquinone.

As noted above, photoreductants do not require the use of an amplifier, but such a use gives
improved results.

It will be appreciated from the foregoing-that, unlike the other reducing agent precursors or other
destabilizer materials described heretofore, the quinone photoreductants rety upon a light exposure
between 300 nm and about 700 nm to form the reducing agent which reduces the cobalt(ill) complex.
It is to be noted that thermal irradiation is not needed, after the light exposure, to cause the redox
reaction to take place. However, an additional thermal exposure can be used to drive the reaction to
completion. Furthermore, heat is desirable to insure the formation of dye B described above. The
activity of some of the above described destabilizers, particularly those that respond to thermal
radiation, can be enhanced by the addition of a dodecanamide.

Photoinhibitor

Photoinhibitors which are sensitive to radiation longer than 300 nm are selected because the
plastic film supports for the imaging elements and the optical glass in the exposing system absorb
radiation shorter than 300 nm. However, photoinhibitors which are sensitive only to radiation shorter
than 300 nm are useful in conjunction with spectral sensitizers. Such UV-sensitive photoinhibitors
include carbon tetrabromide, 2-tribromomethy! sulfonylbenzothiazole, 2-bromo-2-tosylacetamide, 2,2-
dibromo-2-phenyl-sulfonylacetamide, -tribromoethanol and 2-bromo-2-nitro-1,3-trimethylene glycol
dibenzoate. Useful spectral sensitizers include rhodamine, carbocyanine and cyanine dyes, Eosin and
Erythrosin, triphenyimethane dyes, thiazine dyes, anthroquinonoid and styryl dyes. Specific examples of
such sensitizers are disclosed in Yamada et al U.S. Patent No. 3,5603,745.

Preferred embodiments are those in which the photoinhibitor comprises a compaosition free of
accompanying spectral sensitizers. Highly useful examples of such photoinhibitors are photolytic acid
generators, although it is not known whether all photolytic acid generators will function as photo-
inhibitors. O-nitrobenzaldehyde is a known photolytic acid generator which is not useful because it
complexes with cobalt, and is therefore incompatible in the composition of the invention. Therefore,
only those photolytic acid generators are useful which are capable of inhibiting the release of amines
without interfering with the desired reaction in some other way.

Any photoinhibitor having the desired property of inhibiting the release of amines in response to
an exposure, can be utilized. Where the mixture of image precursor composition and photoinhibitor is
intended to be used as a dry coating composition, it is preferable that the photoinhibitor be capable of
being coated without extensive volatilization. Where a photoinhibitor is to be used with a photo-
reductant, each of the two photoresponsive compounds are selected so that their wavelengths of
maximum absormption do not overlap appreciably.

Examples of useful photoinhibitor compounds are photolytic acid generators having an inherent
sensitivity to radiation of a wavelength longer than about 300 nm., including the following materials as
well as equivalents thereof:

(a) heterocyclic compounds containing at least one trihalo methyl group, preferably those with a
chromophore substituent, such chromophores being any unsaturated substituent which imparts color
to the compound, for example, those disclosed in U.S. Patent No. 3,987,037;

{b) o-nitroacetanilides;

{c) salts such as those having the structure:

R17

“ A=~ 18
19 N/ P
R ""i'@ ®2° No)
\./ \-- - 7 X

wherein: .

R represents a hydrogen atom, a pheny! group or an alkyl group containing from 1 to about 4
carbon atoms, such as methyl, ethyl, isopropyl and the like;

R'8 represents an alkyl group containing from 1 to about 4 carbon atoms, such as methyl, ethyl,
isopropyl and the like or a 1-adamantyl group;
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R™ represents a hydrogen or a halogen atom such as chlorine or bromine;
Z8 represents a
=N®—0—, =N®—S— or =N®—N—group, and
| l % 1

5 : R20

R?° represents a hydrogen atom or an alkyl group having 1 to 5 carbon atoms; and
X'® is a suitable, anion. Useful examples include N-methyl-3-phenyl-2,1-benzisoazolium
perchlorate and N-methyl-3-phenyl-2,1-benzisoxazolium fluorosulfonate; and

10 (d) other halogenated organic compounds such as idoform and the like.
Highly preferred class (a) photoinhibitors are those having the formula:
&
15 "C\N
A i
E-z7 "
'C—(-CH=CH-)—m
20
R24 R23
wherein: ’
25 E represents a hydrogen atom, a methyl or trihaiomethyl group;

R?' represents a hydrogen atom or an alkoxy group having from 1 to 5 carbon atoms, such as
methoxy, ethoxy and the like;

R%2 represents a hydrogen or a halogen atom such as chlorine or fluorine, a nitro group or an alkyl,
dialkylamine, or alkoxy group containing from 1 to 5 carbon atoms in the alkyl portion such as methyl,

20 ethyl, isopropy! and the like;

R2 represents a hydrogen atom or an alkoxy group having from 1 to 5 carbon atoms, or together
with R# comprises the non-metallic atoms necessary to complete an aromatic ring;

R?4 represents a hydrogen atom or together with R2? comprises the non-metaliic atoms necessary
to complete an aromatic ring;

35 Z’ represents the non-metallic atoms necessary to complete one or more substituted or
unsubstituted heterocyclic rings containing from 6 to 10 atoms, such as S-triazine, quinoline,
quinoxaline, pyrazine, pyrimidine, and the like.

m’ is 0, 1 or 2; and
X'" represents a halogen atom such as chlorine or bromine. Particularly useful examples include
40 S-triazines having the formula: ’

7
C

| | .

C C

— \ N ~
CY3 .
50 R24 R23
wherein;

X', R?', R?2, R?3, and R** are as defined above, and
Y is the same or different from X' and is selected from the group consisting of halogen and
hydrogen, at least one of X'’ and Y being halogen.

55 Class (b) photoinhibitors are highly preferred which have the formula:
R27 NO
) 2
n>< \.” o
§0 ] u n
Y 4 CCX
%ﬂ/ \ - 3
R26 N\
R25
65 wherein:
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R?5 represents an alky! group having from 1 to 3 carbon atoms, an aralkyl group having from 7 to
8 carbon atoms, such as benzyl, phenethy! and the like, or when taken together with R?¢, the atoms
necessary to complete a fused heterocyclic ring such as indole and the like;

R? represents a halogen atom such as chlorine, bromine and the like, or together with R?% it forms
a fused heterocyclic ring;

R?7 represents a hydrogen atom or an alkoxy group having from 1 to 3 carbon atoms, such as
methoxy, ethoxy and the like; and

X'"" represents a halogen atom such as a chlorine, bromine or fluorine atom.

The following Table ! is a partial fisting of useful photoinhibitors of the invention:

TABLE |
Photoinhibitors
Pl1 — iodoform

P12 — 2.4-bisltrichloromethyl}-6-(p-anisyl)-s-triazine

P13 — 2.,4-bis(trichloromethyl)-6-(4-methoxystyryl)-s-triazine

Pi4 — 2,4-bis{trichloromethyl)-6-[4-dimethylaminophenyl)-1,3-butadienyl]-s-triazine
PI5 — 2-tribromomethylquinoline

P16 — 2-tribromomethylquinoxaline

P17 — 2-tribromomethyl-4-oxo-4H-1-benzopyran

P18 — N-methyl-o-nitrotrifluoroacetanilide
P!8 -— N-benzyl-o-nitrotrifluoroacetanilide
P{10 — N-beniyl-2-nitro—5—methoxy-trifluoroacetapilide

PI11 — 2,4-bis(trifluoromethyl)-8-{1-naphthyl)-s-triazine

Pl 12 — 2,4-bis(trichloromethyl)-6-(4-methoxy-1-naphthyl)-s-triazine
P113 — 6-bromo-8-nitro-N-trifluoroacetyl-benzolblpiperidine

Pl14 — N—methyl—3—diazo-4-quinolinium-p—tolueneéulfonate

PI15 — 2 4-bis{trichloromethyl!}-6-[p-dimethylamino)styryl]-s-triazine

P! 16 — N-methyi-3-phenyl-2,1-benzisoxazolium perchlorate
Pl 17 — N-methyi-3-phenyl-2,1-benzisoxazolium fluorosulfonate
Pl 18 — carbon tetrabromide

Pl 19 — p-tribromoethanol

P120 — hexabromoethane

P121 — ethyl tribromoacetate

Pt22 — tribromoacetamide

Pi23 — tribromomethylbenzene

P124 — pentabromoethane

P125 — q,a,a-tribromoacetophenone

P126 — 3-nitro-a,x,a-tribromoacetophenone

P127 — 2,3-bis(tribromomethyl} quinoxaline.
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Elements

In the simplest form of the invention an imaging element comprises a support coated with a
single layer containing an image precursor composition and a photoinhibitor as described above.
Alternatively, the image precursor composition and the photoinhibitor can be in one or more layers.
Altemnatively the outermaost layer can be coated on a separate support and disposed in reactable
association subsequently, such as after exposure of the photoinhibitor composition. For example, the
image-forming material can be included either as an integral portion of the element of the invention, or
it can be subsequently associated therewith as a separate image-recording layer. In those
embodiments wherein the image-forming material is an integral part of the element, it can either be
admixed with the image precursor {cobalt(lll} complex) preferably as a dye-forming material, or it can
be in a separate, adjacent layer. In those embodiments wherein it is admixed with the cobalt(Ill)
camplex, it is highly preferred that the image-forming material is also an amplifier, such as o-
phthalaildehyde which aiso functions as a reducing agent precursor.

Yet another alternative is to imbibe the photoinhibitor into the image precursor composition, such
as by spraying or otherwise applying a solution of the photoinhibitor to the element aiready containing
the precursor composition.

Preferably the image precursor composition and photoinhibitor are contained in a layer or layers
coated onto a support. Any conventional photographic support can be used in the practice of this
invention. Typical supports include transparent supports, such as film supports and glass supports, as
well as opaque supports, such as metal and photographic paper supports. The support can be either
rigid or flexible. The most common photographic supports for most applications are paper and
transparent film supports. Suitable exemplary supports are disclosed in Product Licensing Index,
Volume 92, December 1971, Publication No. 9232, at page 108, and Research Disclosure, Volume
134, June 1975, Publication No. 13455, published by Industrial Opportunities Limited, Homewell,
Havant, Hampshire POS 1EF, United Kingdom. The support can incorporate one or more subbing layers
for the purpose of altering its surface properties so as to enhance the adhesion of the radiation-
sensitive coating to the support. :

The image-precursor composition can include a binder. Any binder compatible with cobalt(lil)
complexes can be used, for example, the binders listed in the aforesaid Publication No. 12617 of
Research Disclosure, especially paragraph (D). Typical of such binders are acetates, cellulose
compounds, vinyl polymers, polyacrylates and polyesters. In those embodiments relying upon o-
phthalaldehyde as the image-forming material and/or as an amplifier, it is preferred that the binder be
selected which will maximize the minimum neutral densities produced during exposure and
development. Highly preferred examples of such binders include certain polysulfonamides, for
example, poly(ethylene-co-1,4-cyclohexylenedimethylene-1-methyl-2,4-benzenesulfonamide} and
poly(ethylene-co-hexamethylene-1-methyi-2,4-benzenedisulfonamide), and poly{methacrylonitrile).

The coating solvent selected will, of course, depend upon the makeup of the composition,
including the binder if any. Typical preferred solvents which can be used alone or in combination are
lower alkanols, such as methanol, ethanol, isopropanal, t-butanol and the like; ketones, such as methyi-
ethyl ketone, acetone and the like; water; ethers, such as tetrahydrofuran, and the like; acetonitrile;
dimethyl sulfoxide, dimethylformamide and chlorinated hydrocarbon solvents which are not effective as
acid generators, because they voiatize out of the coating.

The proportions of the non-binder reactants forming the composition to be coated on the imaging
element can vary widely, depending upon which materials are being used.

y A useful range of coating coverage of cobalt(ill) complex is between about 5 and about 50
mg/dm3, :

Since a cobalt{lll) complex is always present, the molar amounts of other components are
expressed per mole of complex. Thus, if destabilizer materials are incorporated in the composition in
addition to cobalt(ili} complex, they can vary widely such as from 0.004 moles of ferrocene to 5 moles
of other destabilizers per mole of complex. For example, 5-n-butyibarbituric acid can be present in an
amount of between about 0.005 moles and about 5 moles per mole of the complex. The photoinhibitor
can be present in an amount from 0.005 to 2.5 moles per mole of cabalt(lll) complex. For example, 2,4-
bis({trichioromethyl)-6-(p-anisyl}-s-triazine can be present in those amounts.

Typically, the energy-activatable compasition is coated onto the support in a solution by such
means as whirler coating, brushing, doctor-blade coating, hopper coating and the like. Thereafter, the
solvent is evaporated. Other exemplary coating procedures are set forth in the Product Licensing Index,
Volume 92, December 1971, Publication No. 9232, at page 109, published by Industrial Opportunities
Limited, Homewell, Havant, Hampshire PO9 1EF, United Kingdom. Addenda such as coating aids and
plasticizers can be incorporated into the coating composition.

In certain instances, an overcoat for the energy-activatable layer of the element can provide
improved handling characteristics, and can help to retain otherwise volatile components. Useful
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examples include crosslinked gelatin overcoats crosslinked with a crosslinking agent such as
hexamethoxy methyl melamine, and polymers having the recurring units:

—(—-CH'2 - fH )X— —tCHpy — CH-)‘;I—
O'—‘C- " l \\‘
NH
2 N !
\28,
—-CR?8 — CHa—) +CH, — C'ZRZB—);,—
0=C c,:=o ]
b . 0
30
D—=—C~CH,y,—C—R

wherein:

R28 represents a hydrogen atom or an alkyl group having from 1 to 3 carbon atoms;

R?? represents an alkylene group having from 1 to 3 carbon atoms;

R3° represents an alkyl group having from 1 to 3 carbon atoms;

m'is 1 or O;

Z8 represents from 3 to 8 non-metallic atoms necessary to complete one or more saturated or
unsaturated heterocyclic ring;

D represents —NH— or —O—; and

X, Y, z and 2z’ represent weight percents of the recurring units of the polymer and

25 < x < 90
10<y <75
0<z<10
0<2 <10.

The preferred form of the overcoat is a dual coating first of gelatin crosslinked as noted, and as a
final coat, a layer of ceilulose acetate having an acetyl content of 19 weight percent and an ash content
of 0.04 weight percent. .

Figs. 1A through 1C are schematic sectional views of an element of the invention, each view
illustrating a step in a positive-working processing of the element in accordance with the invention;

Figs. 2A and 2B are sectional views similar to those of Figs. 1A through 1C, wherein a negative-
working process is demonstrated; and

Fig. 3 is a sectional view similar to that of Fig. 1, but illustrating still another embodiment.

Further details of the imaging element, and the process of use, can be understood by reference to
the drawings. In Fig. 1A, element 10 comprises a support 12 and a layer 14 containing, in admixture,
an energy-activatable image precursor composition designated by wavy lines, a photoinhibitor, and an
image-forming material such as a dye-forming material. The element is exposed through an image 18
to radiation which activates the photoinhibitor, preferably light, designated by arrows 16. The radiation
activates the photoinhibitor in portions 20 and 22 of Fig. 1B to inhibit the image precursor composition,
as indicated by the absence of wavy lines, but not in_the unexposed portion 24.

Imaging elements containing light-activatable photoreductants are usable even though they also
contain light-activatable photoinhibitors because the photoinhibitors are generally activated more
rapidly than the photoreductants. Generally the photoinhibitors are activated by shorter wavelength
radiation than the photoreductants. Therefore it may be desirable to interpose an optional filter 25,
shown in phantom in Fig. 1A, which transmits shorter wavelength radiation 16 that activates the
photoinhibitor but does not transmit longer wavelength radiation that activates the photoreductant. For
example, if the photoinhibitor is iodoform and the image precursor composition includes a quinone-
photoreductant, a “Wratten 18A” filter, manufactured by Eastman Kodak Company, can be used.
“Wratten” is a trade mark.

Thereafter, as shown in Fig. 1B, the entire element is given a uniform exposure to thermal
radiation or light which activates the image precursor composition as indicated by arrows 26. If the
image precursor composition contains a photoreductant, the uniform exposure is to light and it is
necessary to prevent the photoinhibitor in portion 24 from responding. A preferred method for
accomplishing this is the interposition of a suitable filter 28, shown in phantom in Fig. 1B. Such a filter
is selected to cut off the light wavelengths which are necessary for the photo-activation of the
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photoinhibitor, and to transmit the wavelengths, usually longer, useful in activating the photoreductant.
For example, if the photoinhibitor is iodoform and the image precursor composition includes a quinone
photoreductant, a “Wratten 2A" filter can be used.

The effect of the uniform exposure of the image precursor composition is to generate a dye in
portion 24, Fig. 1C, and none in the inhibited portions 20 and 22, thus rendering element 10 positive-
working. The dye is schematically shown by the superimposed straight lines.

For example, the presently preferred embodiment features o-phthalaldehyde as an amplifier and
dye-forming material incomorated in layer 14, along with an s-triazine photoinhibitor such as 2,4-
bis(trichioromethyl)-6-(p-anisyl)-s-triazine, hexaammine cobalt(lil) trifluoroacetate complex and either
5-butylbarbituric acid or diphenylhydantoin as a destabilizer. Imagewise exposure to light activates the
photoinhibitor, A subsequent overall thermai exposure, such as at 150°C for the barbituric acid and
130°C for the hydantoin, causes reduction of the complex, release of ammaonia, formation of the adduct
of phthalaldehyde further reduction of remaining cobalt(lll) complex, release of more ammonia, and
amplified dye formation.

Alteratively, the image-forming material of the image precursor composition, which can be, for
example, o-phthalaidehyde as noted above, can be disposed in an adjacent layer 30, shown in phantom
in Figs. 1B and 1C. As shown, layer 30 can be positioned as an overlay in contact with element 10 after
the imagewise exposure as shown in Fig. 1A, or alternatively, it can be overcoated onto layer 14 as an
integral portion of element 10. In either case the uniform exposure which activates the image precursor
composition, arrows 26, will develop the release of NH, ligands in portion 24 only. The NH, ligands will
migrate to portion 32 of the layer 30 as shown by arrows 34, where either a dye is formed or a pre-
incorporated dye is bleached or altered in color. Thereafter, layer 30 can be removed from or retained
on, element 10.

In Fig. 2A, the same element as in Fig. 1A is given a different treatment to render it negative-
working. Specifically, the same identical element, regandiless of the image precursor composition used,
is rendered negative-working merely by changing the exposure sequence. That is, the process step
effectuated by imagewise exposure is now an exposure capable of activating the image precursor
composition rather than the photoinhibitor. Parts similar to those previously described bear the same
reference numerals to which the distinguishing suffixes “a” are added. For purposes of comparing this
negative-working mode to the positive-working mode previously discussed, it is again assumed that the
image-forming material of the image precursor composition is a dye-forming material. Thus, element
10a comprises the same coating 14a on support 12a as described before. However, imagewise
exposure (arrows 16a) through image 18a must not activate the photoinhibitor. If exposure 16a is
thermal, only the image precursor compaosition is activated. in such instance, image 18a is selected so
as not to significantly reradiate in the “dark” areas. If however, exposure 16a is broadband light
radiation, it preferably passes through a suitable filter 28a, shown in phantom, selected to prevent
transmission of radiation sufficient to activate the photoinhibitor, but to allow transmission of radiation
sufficient to activate the image precursor composition. As noted before, a “Wratten 2A" filter is
effective if the photoinhibitor is iodoform and the image precursor composition contains a quinone
photoreductant destabilizer. In the case where a photoreductant destabilizer material is used, an
optional subsequent thermal exposure can be included. Dye imagewise develops in areas 20a and 22a,
Fig. 2B.

The element is then given overall exposure arrows 26a of Fig. 2B, to radiation which activates the
photairhibitor to prevent background printup. As in the case of the imagewise exposure step of Fig. 1A,
it may be desirable in some instances to interpose a suitable filter 25a, shown in phantom, to insure
that the exposure 26a does not activate the image precursor composition.

As in the case of the process shown in Figs. 1B and 1C, the negative image can be formed instead
in an adjacent layer, not shown, by transfer of ligands thereto from layer 14a.

If the photoinhibitor includes a compound having a response only to radiation of wavelengths
shorter than 300 nm. and a spectral sensitizer, as described above, it is contemplated that the element
of the invention is one in which the photoinhibitor and the image precursor composition each occupy
two separate but adjacent layers 40 and 50, element 10b of Fig. 3. In this manner, the spectral
sensitizer will sensitize only the photoinhibitor and not also the cobalt(lll) compiex or the destabilizer
material, so that photoinitiation of the inhibitor will not also act to activate the image precursor
composition. If the photoinhibitor does not inherently produce a volatile acid capable of being readily
transferred to the layer containing the image precursor composition, for the inhibition step, the photo-
inhibitor layer can optionally include sodium trifluoroacetate, to produce in the presence of the non-
volatile acid generated by the photoinhibitor, trifluoroacetic acid which is sufficiently volatile.

Examples
Examples 1—3
Use of Organo-Metallic Destabilizer

Stock solution A was prepared by dissolving 265 mg of the cobalt complex, hexaamminecobalt(lil)
trifluoroacetate, 535 mg of o-phthalaldehyde as amplifier and image-former and 30 mg of 2.,4-
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bis(trichloromethyl}-6-p-methoxystyryl-s-triazine as photoinhibitor in 2 g of acetone. To this solution
was added 10 g of a 20% solution of the binder polyl(ethylene-cohexamethylene-1-methyl-2,4-
benzenedisulfonamide) in 1:1 acetone/methylethylketone.

Solution B was prepared by dissolving 4 mg of the destabilizer ferrocene (dicyclopentadienyl iron)
in 6 g of acetone. Solution C was prepared by dissolving 4 mg of the destabilizer 1,1-dimethyl-
ferrocene in 6 g of acetone. Solution D was prepared by dissolving 10 mg of the destabilizer N,N-di-
methylaniline chromium tricarbonyl in 6 g of acetone.

To 1.0 g of stock soiution A was added 0.1 g of solution B to form the coating solution for
Example 1. This solution was then coated with a 100-micron doctor blade on a subbed poly(ethylene-
terephthaiate) support, dried, and overcoated with a 5% aqueous solution of poly(acrylamido-co-N-
vinyl-2-pyrrolidinone-co-2-acetoacetoxyethylmethacrylate using a 50-micron doctor blade, and dried.
After drying, the film was exposed through a silver negative for about 8 seconds to the light from a 400
watt medium pressure mercury arc lamp in an IBM Microcopier IID exposing apparatus and dye-
developed by heating, face up, for five seconds on a heated block at 160°C. A high density, positive
image resulted. Similar resuits were obtained when solutions C and D were substituted for solution B to
make the coating solutions for Examples 2 and 3.

Exampie 4
4-Phenyl Catechol as A Destabilizer Material Without Phthalaldehyde

20 mg of [Co(NH, ) J(CFCO,);, 7 mg of the destabilizer, 4-phenyl catechol and 16 mg of iodoform
as the photoinhibitor were dissolved in 700 mg of acetone. 1.4 g of a 15 percent solution of cellulose
acetate butyrate, as binder, in acetone were added and the resulting solution was coated with a 100
micron doctor blade on a subbed poly(ethylene terephthalate) support. This film was exposed for 8
seconds through a 0.3 log E silver step tablet.in a copying apparatus containing a 400-watt medium
pressure mercury arc lamp (commercially available as a Micro Master Registered Trade Mark Diazo T.M.
Copier). The exposed film was placed in face-to-face contact with a diazo-coupler recording element as
an image forming layer (commercially available from Eastman Kodak Company as Kodak Registered
Trade Mark Diazo Type M) and the sandwich was passed twice through a set of rollers heated to 140°C
at a speed of 12.7 cm per minute. A positive biuish image of the step tablet was produced with
minimum densities of 0.07 and maximum densities of 0.5, when read using red light.

Examples 5—6
Use of Sulfonamidophenyls and Naphthols as Destabilizer Materials
The following composition was prepared:

Acetone (solvent) "81.5g
Polylethylene-co-1,4-cyclohexylenedi-
methylene-1-methyi-2,4-benzenedisul-

fonamide {binder) 11.1g
N,N-bis(2-hydroxyethyl)dodecanamide

{destabilizer enhancer) 0.748 g
[Co(NH,)l{CF,CO,), 1.73 ¢
2-4-bis{trichloromethyl)-6-(p-methoxy-

styryl)-s-triazine (photoinhibitor) 0.0196 g
2,4-bis(trichloromethyl)-6-(p-anisyl)-s-

triazine (photoinhibitor) 0.288¢g
o-Phthalaldehyde (amplifier and image-

former) 346 g
“SF—1066" Surfactant, a dimethyl poly-

oxyalkylene ether copolymer supplied by

General Electric Company {coating aid) 092g

To identical 4.0 g portions of the above solution were added respective 12.0 mg portions of the
following sulfonamidophenol destabilizers:

Example 5
4-phenylsulfonamido-2,6-dichlorophenol
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Example 6
4-phenylsulfonamido-2-methyl-1-naphthol

The resulting solutions were then coated with a 150-micron doctor biade on subbed
polylethylene terephthalate) support, dried and then overcoated with a 4.7% aqueous solution of
poly(acrylamido-Co-N-vinyl-2 pyrrolidinone-Co-2-acetoacetoxy methacrylate copolymer (50:45:5 by
weight) containing 0.05% Surfactant 10G, a nonylphenoxyglycerol coating aid, with a 50-micron
doctor biade.

Samples of the dried coatings were then exposed for about two seconds through a 0.15 log E
step tablet in an IBM Microcopier 11D exposing apparatus. Processing for a 7.3 second contact time at
160-~155°C in a Canon Kal-Developer Model 360 VC resulted in positive images for each coating.

Further coating samples were similarly exposed and dye-developed for ten seconds, face up, on a
hot block. The neutral D-max obtained as a function of process temperature follows:

Example Temperature D-min D-max

5 145°C 0.03 0.04
5 150°C 0.03 0.08 '
5 165°C 0.04 0.15
5 160°C 0.04 0.60
5 165°C 0.04 0.72
5 170°C 0.08 2.10
6 145°C 0.08 2.79
6 150°C 0.08 3.14
6 155°C 0.08 3.19
6 160°C 0.23 3.21
6 165°C 0.31 3.28
6 170°C 0.66 3.37
Example 7

Other Naphthol Destabilizer Materials

A solution was prepared by dissolving 200 mg of [Co(NH,),] (CF;Co,),, 400 mg of the amplifier
and image-former o-phthalaldehyde, and 200 mg of 2,4-bis(trichioromethyl)-6-p-methoxystyryl-s-tri-
azine as photoinhibitor in 2 g of acetone. To this solution were added 8 g of a 20% soiution of the
binder poly(ethylene-co-hexamethylene-1-methyl-2,4-benzenedisulfonamide) in acetone.

In 2 g of this solution was dissolved 1 mg of the destabilizer, 4 methoxynaphthol. This solution
was coated with a 100 micron doctor blade on subbed poly{ethyiene terephthalate)support, dried, and
then overcoated with a 5% aqueous solution of the overcoat polymer of Example 1 using a 50 micron

_doctor blade. After drying, the film was exposed and dye-developed in the manner described in

Example 1, to give a neural positive image with a D-max of 2.7 and a D-min of 0.08.
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Exampie 8

A Pyrazolidine as a Destabilizer Material
The following composition was prepared:

Acetone (soivent) 15.87 g

Polylethylene-co-1,4-cyclohexylenedi-
methyl-1-methyl-2 ,4-benzenedisuifon-

amide) (binder) 77.6g
N,N-bis(2-hydroxyethyl)dodecanamide

{destabilizer enhancer) 0.65¢g
[Co(NH,)l (CF,-CO,), 1.73¢
2 ,4-bis{trichloromethyl-6-{p-methoxy-

styryl)-s-triazine (photoinhibitor) 0.017g¢g
2 A-bis(trichloromethyl)-6-(p-anisyl)-s-

triazine (photoinhibitor) 0.25¢
o-Phthalaldehyde (amplifier and image-

former) 3.01g
GE SG—1066 Surfactant (coating aid) 0.80g

To a 3.8 g portion of this composition was added 6.5 mg of 4-hydroxymethyl-4-methyi-1-phenyl-
3-pyrazolidone. : .

The resulting solution was then coated with a 150-micron doctor blade on a subbed poly(ethylene
terephthalate) support, and dried. The coating was overcoated with a 5% aqueous solution of the
overcoat polymer of Example 1 containing 0.05% Surfactant 10G with a 50-micron doctor biade.

A sample of the dried coating was then exposed for about 16 seconds through a 0.15 log E step
tablet to the light from a medium pressure mercury arc iamp in an IBM Microcopier 1ID exposing
apparatus and heat processed for a 5.5-second contact time at 150°C in a Canon Kal-Developer,
Model 360 VC. A positive image with neutral D-max of about 2.73 and a brownish D-min of 0.21 was
obtained.

Example 9
Another Pyrazolidone Destabilizer
: A solution was prepared by dissolving 200 mg of [Co(NH,)/](CF,-CO,),, 400 mg of o-
phthalaldehyde {amplifier and image-former), and 200 mg of the photoinhibitor 2,4-bis(trichioro-
methyl}-8-p-methoxystyryl-s-triazine in 2 g of acetone. To this. solution were added 8 g of a 20%
solution of the binder poly{ethylene-co-hexamethylene-1-methyl-2 4-benzenedisulfonamide) in
acetone.

In 2 g of the above solution was dissolved 1 mg of 4,4-dimethyl-1-phenyi-3-pyrazolidone. This
solution was coated with a 4-mil doctor blade on subbed poly(ethylene terephthalate) support, dried,
and then overcoated with a 5% aqueous solution of the overcoat polymer of Example 1 using a 50-
micron doctor blade. After drying again, the film was exposed through a silver negative for about 8
seconds in an IBM microcopier IID exposing apparatus and heat-processed, face up, for five seconds on
a 160°C hot block to give a neutral positive image with a D-max of 3.0 and a D-min of 0.05.

Example 10
Acids as Destabilizer Materials )

An image precursor composition solution was prepared for Exampie 10 comprising 400 mg of
[ColNH,)¢] (CF,-CO,),, 800 mg of o-phthalaldehyde as amplifier and image-former, 200 mg of N,N-
bis(2-hydroxyethyl} dodecanamide as destabilizer enhancer, and 40 mg of 2,4-bis{trichloromethyi}-6-p-
methoxystyryl-s-triazine as photoinhibitor in 20 gms of 20% poly{ethylene-co-1,4-cyclohexylenedi-
methylene-1-methyl-2,4-benzenedisulfonamide {binder) in acetone.

To two grams of this solution was added 4 mg of phthalamic acid, and the solution was then
coated on subbed poly(ethylene terephthalate) with a 100-micron coating knife. A 50-micron overcoat
of the overcoat polymer of Example 1 (5% in water) was then applied after drying. The resulting film
was exposed for 8 seconds in an IBM Microcopier 1ID exposing device through a 0.3 log E step tablet
and heated for 5 seconds, face up, on a 160°C hot block. A positive neutral image with a D-max/D-min
ratio of 2.0/0.06 was produced.
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Example 11
Example 10 was repeated except that 4 mg of the destabilizer, 2-carboxycyclohexylamide was
use}d in place of the phthalamic acid. A positive image was produced having D-max/D-min ratio of
2.1/0.06.

Example 12
A Urea as a Destabilizer Material

A solution of an image precursor composition was prepared by dissolving 266 mg of [Co(NH,)]
(CF;-CO,); and 534 mg o-phthalaldehyde as amplifier and image-former in 2 g of acetone and adding to
this 10 g of a 20% solution of the binder, poly(ethylene-co-1,4-cyclohexylenedimethylene-1-methyi-
2 4-benzenedisuifonamide) in acetone.

In 2 g of this solution, were dissolved 8 mg of iodoform as photoinhibitor and 5 mg of 1-{2-
hydroxyphenyllurea as destabilizer. This solution was coated with a 100-micron doctor blade and
overcoated with a 5% aqueous solution of the overcoat polymer of Example 1 using a 50-micron doctor
blade. The film was dried and exposed through a silver negative for 8 seconds on a Microcopier 1D and
dye-developed by heating, face up, for 5 seconds on a 160°C hot block to produce a neutral positive
image with a maximum density of 2.8.

Example 13
Example 12 was repeated except that the photoinhibitor iodoform was replaced with 1 mg of

CizC \(N\l____(CH=CH)2 ‘_@-N(CHB)Z .
N O N
~

The film was exposed through a silver negative for 7 seconds to a 650-watt incandescent light source
(commercially available under the trade name Nashua 120 Multi-Spectrum Copier). When dye-
developed by the process described in Example 10, a neutral positive image with a maximum density of
2.3 was produced.

Example 14
Salts as Destabilizer Materials

In 3.8 g of a 13.6% solution of the binder, poly(ethylene-co-1,4-cyclohexylenedimethylene-1-
methyl-2 4-benzenedisulfonamide) in acetone were dissolved 66.4 mg of [Co(NH,),] (CF,-CO,), 120
mg of the image-former o-phthalaidehyde; 9.9 mg of the photoinhibitor, 2,4-bis(trichloromethyl)-6-(p-
anisyl)-s-Triazine; 26 mg of N,N-bis(2-hydroxyethyl) dodecanamide as destabilizer enhancer; and 12
mg of SF—1066 surfactant (from General Electric). To this solution was added 9.6 mg of 1-(3-
aminoethyl)-2-imidazolidione trichloroacetate as destabilizer and the resulting solution was coated
with a 150-micron doctor blade on subbed poly{ethylene terephthalate) support. This coating was then
overcoated with a 4.5% solution of the overcoat polymer of Example 1 in water with 0.06% 10G
surfactant coating aid using a 50-micron doctor blade.

The dried coating was exposed for 2 seconds through a 0.15 log E step tablet using a Micro
Master Diazo T.M. Copier and dye-developed by heating, face up, in a 150°C Canon Kal-Developer,
Model 360 VC for 5.5 seconds. A brownish positive image having a D-max of 0.98 and a D-min of 0.17
to blue light was obtained.

It is believed that the destabilizer underwent the following thermal decomposition to generate an
amine:

r\ i
N—CH2CHaNHg . Cl3CC—OH —A—*
NH
o]
N—CH2CH2NH2+CO2+CHC |3
NH

0]

Examples 15—16
In Example 15, Example 14 was repeated except that the destabilizer material comprised 2-
amino-2-thiazoline trichloroacetate. Example 16 was a repetition of Example 14 except the destabilizer
material was anilinium trichloroacetate. Both of these produced a satisfactory positive image.
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Exampie 17
Use of a Morpholine Precursor Destabilizer Material

In 78 g of acetone were dissolved 15.9 g of the binder, poly(ethylene-co-1,4-cyclohexylenedi-
methylene-1-methyl-2,4-benzenedisulfonamide); 650 mg of N,N-bis(2-hydroxyethyi) dodecanamide as
destabilizer enhancer; 1.66 g of [Co(NH,)] (CF,-CO,),; 17 mg of 2 4-bis(trichloromethyl)-6-{p-methoxy-
styryl)-s-triazine as photoinhibitor; 250 mg of the photoinhibitor, 2,4-bis{trichloromethyl)-6-{p-anisyl})-
s-triazine; 3.0 g of o-phthalaldehyde as amplifier and image-former; and 800 mg of SF—1066
surfactant (General Electric). To 3.8 g of this solution were added 3.2 mg of the destabilizer, 3,3-
bis{morpholinojoxindole. The resulting solution was coated with a 150-micron doctor blade on subbed
poly{ethylene terephthalate) support, dried, and subsequently overcoated with a 4.5% solution of the
overcoat polymer of Example 1 in water with 0.05% 10G surfactant coating aid using a 50-micron
doctor blade.

The dried coating was exposed for 8 seconds through a 0.15 log E silver step tablet using the
Micro Master Diazo T.M. Copier and dye developed by heating, face up, on a 150°C hot block. A neutral
positive image having a D-max of 2.56 and D-min of 0.06 was obtained.

Examples 18—27
Aminimides as Destabilizer Materials
A solution of an image precursor composition was prepared as follows:

1294g Poly(ethylene-cg-1,4-cyclohexylene-
dimethylene-1-methyl-2,4-benzene-
disulfonamide (binder)
81.6¢g Acetone (solvent)
0.304g General Electric SF—1066 Surfactant

0.65¢g Recrystallized N ,N-bis(2-hydroxy-
ethyl}-dodecanamide (destabilizer
enhancer)

3.01¢g o-phthalaldehyde {amplifier and image-
former)

0.25¢ 2 4-bis{trichloromethy!)-6-p-anisyl-s-
triazine (photoinhibitor)

0.017g  2,4-bisltrichloromethyl)-6-[p-methoxy-
styryll-s-triazine (photoinhibitor)

1.66g [Co(NH,)¢] (CF4CO,),

To 10.0 g samples of the preceding solution were added the aminimides of Table lil. A separate
control was prepared using the destabilizer, 5,5-diphenylhydantoin in place of the aminimide.
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TABLE {li
Aminimides
Amount
Example Aminimide {mg)
Control None (5,5-diphenylhy'danto-in) 20.8

18 (trimethylamine)cinnamimide 16.8
19 bis(dimethyi-2-hydroxypropy!- 14.3

amine)adipimide

CHy O O CH3 OH
el o | lole |
20 N—N—-C—CH=CH CH=CH—C-N—hll—CHQCH-CH2—-O—-
CHg CHg
OH
(CH2)4—0~CHoCHCHo 19.3
n

21 (Dimethyl-2-hydroxypropylamine) 29.3

paimitimide
22 (Dimethyl-2-hydroxypropylamine) 24.8

laurimide
23 {Dimethyl-2-hydroxypropylamine) 27.0

myristimide
24 bis(trimethylamine)sebacimide 13.0
25 Poly[(N,N-dimethyi-2-hydroxy- 15.3

propylamine)methacrylimide)]
26 Poly{(trimethylamine)methacrylimide}] 11.8
27 bis(trimethylamine)azelamide 13.8

After mixing the resulting solutions, handcoatings were made utilizing a 150-micron wet laydown
upon a transparent, subbed, poly(ethylene terephthalate (support). The coatings were appropriately
dried and then overcoated with a 50-micron wet laydown of 4.5% aqueous solution of the overcoat
polymer of Example 1 containing 0.6% 10G surfactant and dried. Coating samples were
sensitometrically exposed in an IBM Microcopier HID exposing unit and dye-developed by heating, face
up, for 5 to 10 seconds in a 150°C Canon Kalfile processor. All samples and the controi developed
black dye in the non-image areas and remained clear in the exposed areas, and thus were positive-
working. Example 18 was 1.2 log E slower and 0.3 higher in neutral D-max than the control which
exhibited a D-max of 2.6.

it was further found that Example 18 gave a substantial improvement over the controi in
processing, or development, latitude.

Examples 28—31
Use of Triazole Destabilizer Materials

In 81.5 g of acetone were dissolved 11.1 g of poly{ethylene-co-1,4-cyclohexyienedimethylene-1-
methyl-2 4-benzenedisulfonamide) (binder), 748 mg of N,N-bis(2-hydroxyethyl)dodecanamide
(destabilizer enhancer), 1.73 g of [(Co(NH,);| (CF,-CO,),, 19.6 mg of 24-bis(trichioromethyl)-6-(p-
methoxystyryl}-s-triazine (photoinhibitor), 288 mg of 2,4-bis{trichloromethyi)-6-{p-anisyl)-s-triazine
{photoinhibitor), 3.46 g of o-phthalaldehyde (image-former) and 920 mg of SF—1066 surfactant
(obtained from General Electric).
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Example 28 ' .
To 4.0 g of this solution were added 9.5 mg of the destabilizer 5-methyl-1(2)-N-(anilino-
carbonyl}lbenzotriazole, having the formula:

CHa

the anilinocarbonyl group being a thermally releasable blocking group.

The resulting solution was coated with a 150-micron doctor blade on a subbed poly(ethylene
terephthalate) support, dried and then overcoated with a 4.7% solution of the overcoat polymer of
Example 1 in water containing 0.05% 10G surfactant coating aid, using a 50-micron doctor blade.

The dried coating was then exposed for 2 seconds through a 0.15 log E silver step tablet using a
Micro Master Diazo T.M. Copier and dye-developed by heating, face up, on a 160°C hot block. A
brownish, positive image having a D-max of 1.30 and D-min of 0.58 to blue light was obtained.

Examples 29—31 were the same as Example 28, with approximately the same results, except
that the destabilizer materials were:

Example 29 : N\\
CHg N
T/
ﬁ‘“”‘@
(0]
Example 30 Cl
N
N
N
T /
Cl C—N(CHg)y
|
(0]
Example 31 - Gl )
AN
N
NY4
S ©)
0
Example 32

Thiolate Precursor Destabilizer Material

8.2 mg of 2-methyl-2-[2-pyridyi]-5-chiorobenzothiazoline {destabilizer};”24.7 mg of N,N-bis(2-
hydroxyethyl)-dodecanamide (destabilizer enhancer); 63.1 mg of [Co(NH,),] (CF,.CO,),; 0.7 mg of 2,4-
bis(trichloromethyl)-6-[p-methoxystyryl]-s-triazine (photoinhibitor); 9.5 mg of 2,4-bis(trichloromethyl)-
6-[p-anisyl]-s-triazine (photoinhibitor); 114.4 mg of o-phthataldehyde {image-former); and 30.4 mg of
SF—1066 surfactant were added to 3.6 g of 17% poly{ethylene-co-1,4-cyclohexylene-dimethylene-1-
methyl-2 ,4-benzenedisulfonamide) (binder) in acetone. This solution was coated with a 150-micron
doctor biade on subbed polylethylene terephthalate} support and dried. This image precursor
composition layer was then overcoated with a 5% solution of poly(acrylamide-co-N-vinyi-2-

25



70

15

20

25

55

0003 263

pyrrolidone-co-2-acetoacetoxyethylmethacrylate) in water with 0.068% surfactant 10G coating aid
using a 50-micron doctor blade and dried. A sample of the film coating was exposed through a silver
negative for 8 seconds on an {BM Microcopier IID device and dye-developed by heating in a 155°C
Canon Kal-developer, model 360 VC for 5.5 seconds. A black, positive image with a neutral D-min of
0.12 and a D-max of 3.2 was produced.

Examples 33—35
Example 32 was repeated except that the destabilizer material was, respectively, 2-methyl-2-
carboxamidothiazolidine, 2-methyl-2-[2-pyridyl]benzothiazoline, and 2-methyl-2-[4-nitrophenyl]-
benzothiazoline. When tested at equivalent chemical levels and similar exposure and processing
conditions, these materials also yielded satisfactory results.

Example 36
Use of a Blocked Mercaptotetrazole as a Destabilizer Material

0.037 moles of 1-phenyl-[3-toluenesulfonyl)propionyloxy]-5 mercaptotetrazole (See Table 1V},
29.9 mg of N,N-bis(2-hydroxyethyl) dodecanamide as destabilizer enhancer, 69.0 mg of [Co(NH,),|
CF,-C0O,),, 0.8 mg of the photoinhibitor 2.4-bis(trichloromethyl)-6-[p-methoxystyryl]-s-triazine, 11.5
mg of the photoinhibitor 2,4-bis(trichloromethyl)-6-[p-anisyl]-s-triazine, 138.5 mg of o-phthalaldehyde
as amplifier and dye-former, and 36.8 mg of SF—1066 surfactant were added to 3.7 g of 12%
poly(ethylene-co-1,4-cyclohexylene-dimethylene-1-methyl-2,4-benzenedisuifonamide) (binder) in ace-
tone. This solution was coated with a 150-micron doctor blade on a subbed poly(ethylene tere-
phthalate} support and dried. This basecoat was then overcoated with a 4.7% solution of the overcoat
polymer of Example 1 in water with a 0.05% surfactant 10G coating aid using @ 50-micron doctor
blade and dried. A sample of the film coating was expocad through a silver negative for 2 seconds on an
IBM Microcopier 1ID device and dye-developed by heating on a 170°C hot block for 10 seconds,
support side down. A positive image was produced with a D-min of 0.19 and a D-max of 0.80.

Examples 37—41
Example 36 was repeated except that equivalent amounts of the blocked mercaptotetrazoles
listed in Table IV were substituted for that of Example 36. When similarly exposed and processed, the
elements of Examples 37—41 produced comparable results.
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TABLE IV
Mercaptotetrazoles

@>—-N-_--C-S-R8
I

N N
\/

Example 36 R8
o a
—COCH5CH, S05C7Hy
Example 37

—iC?-N/__\N—CH3

Example 38 e

e
Example 39 —CHZCHZCN
Examplé 40

—CHoCHC

OC4gHa7

Example 41 ﬁ
e

Example 42
Use of a Cyclic Imide as the Destabilizer Material

In 2 g of a 20% solution of poly{ethylene-co-1,4-cyclohexylene-dimethylene-1-methyi-2 ,4-
benzenedisulfonamide) (binder) in 95:5 acetone:H,0 were dissolved 40 mg of [Co(NH,) ] (CF,-.CO,),, 48
mg o-phthalaldehyde (amplifier and image-former}, 5 mg of succinimide as destabilizer, and 30 mg of
iodoform as photoinhibitor. This solution was coated with a 100-micron doctor blade on a subbed
poly(ethylene terephthalate) support. This film was exposed through a silver negative for 0.5 seconds
on an IBM microcopier 11D device and dye-developed by heating for 10 seconds face-up.on a 145°C
hot block. A black positive image with a neutral density D-max of 1.4 and a D-min of 0.04 was formed.

Example 43

In 10 gms of a 20% solution of the binder, poly(ethylene-co-1,4-cyclohexylene-dimethylene-1-
methyl-2,4-benzenedisulfonamide) in acetone were dissolved 200 mg of {Co(NH,),] (CF,-CO,),, 400
mg phthalaldehyde (image-former), 25 mg 5,5-diphenylhydantoin (destabilizer) and 20 mg 2,6-bis{tri-
chloromethyt)-6-p-methoxystyryl-s-triazine {photoinhibitor). This solution was coated as in Example 42
and aged for one week to allow sensitometry to stabilize. A sample was exposed through a silver
negative for four seconds in the IBM Microcopier 1D device. Ten seconds dye-development by heating
on a 140°C hot block produced a black positive image with a D-max of 2.05 and a D-min of 0.05.

Example 44
Use of a Barbiturate as a Destabilizer Material
A stock solution was prepared by adding 798 mg of [Co(NH:,)s] (CF;:CO,), 1.6 g of o-
phthalaldehyde image-former, and 60 mg of 2,4-bis{trichloromethyl}-6-p-anisyi-s-triazine photo-
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inhibitor to 30 g of 20% solution of poly(ethylene-co-1,4-cyclohexylenedimethylene-1-methyl-2,4-
benzenedisulfonamide) in acetone.

In 1 g of acetone were dissolved 3 mg of 5-n-butylbarbituric acid. 0.1 g of this solution was then
added to 1.0 g of the stock solution, coated, overcoated, exposed, and processed as in Exampte 7 to
give a posmve image with a D-max of 3.0 and a D-min of 0.1.

Example 45
Use of a Quinone Photoreductant as a Destabilizer Material

75 mg of [Co(NH,)l (CF;-CO,), and 60 mg of 2-{N-ethyl-N-benzylamino)-3-chloro-1 4-naphtho—
quinone, a photoreductant, were dissolved in 1.7 g of 2-methoxyethanol. To this solution, 3.4 gofa 15
percent solution of cellulose acetate butyrate in acetone was added to form a stock solution.

A quantity of 40 mg of iodoform was dissolved in 1 g of chloroform. To this solution, a quantity of
2 g of the above stock solution was added. The resulting solution was coated with a 100-micron doctor
blade on a subbed poly{ethylene terephthalate) support.

A sample of this film was exposed for 2 minutes through a silver test object on a U.V. exposing
device, available commercially as a Canon Kalfile Printer 340VC. This exposure imagewise generated
inhibitor. The film was then given an overail 30-second exposure to tungsten light using a Nashua 120
Muiti-Spectrum Copier to photogenerate reductant. The exposed film was placed in face-to-face
contact with a diazo recording element (commercially available under the trade name Kodak Diazo Type
M) and the sandwich was passed twice at 76.2 cm per minute through a set of rollers heated to a
temperature of 100°C. A positive image was developed with a maximum density of 1.0 and a minimum
density of 0.07 measured in red light. {The heating step was used to increase the dye-development
reaction).

Examples 46—47
Using a Quinone Photoreductant to be Either Positive- or Negative-Working

In 1 g of dioxane were dissolved 120 mg of iodoform (photoinhibitor) and 25 mg of the
destabilizer 2-dibenzylamino-3-chioro-1,4-naphthoquinone. To this solution was added a second
solution consisting of 120 mg of [Co(NH,},] (CF,-CO,), and 166 mg o-phthalaldehyde (image-former) in
a 20% solution of the binder poly(ethylene-co-1,4-cyclohexylenedimethylene-1-methyl-2,4-benzene-
disulfonamide) in 95:5 by volume acetone:H,0. This solution was coated with a 100-micron doctor
blade on subbed poly(ethylene terephthalate) support and overcoated with a 10% solution of
{copolyester 1,1,3-trimethyl-5-carboxy-3-(p-carboxyphenyl)indan bisphenol A) in toluene.

A dried coating was exposed to visible light for 0.5 seconds on an IBM Microcopier IiD device
through a silver negative and a Wratten 2A filter which removes ultraviolet radiation. Upon heating for
15 seconds face-up on a 140°C hot block, a dense black negative image was formed.

Example 47 comprised a repetition of Example 46, except that the element was exposed for 6
seconds on an IBM Microcopier D through a silver negative and a Wratten 34 filter which passes
uitraviolet radiation, followed by a 0.5 seconds dye-development exposure through 7 Wratten 2A filter.
Fifteen seconds of heating face-up on a 140°C hot block developed a dense positive image.

Claims

1. The method of forming an image comprising first exposing, to radiation which activates a
photoinhibitor compound or mixture of compounds, as hereinafter described, an imaging element
containing, in one or more adjacent layers, (a) an energy-activatable image precursor compaosition
comprising at least one cobalt [l complex having releasable ligands; (b) an image-forming material
which generates an image in response to the release of the ligands, said energy-activatable image
precursor being a composition activatable by electromagnetic energy of any kind in areas where it is
not inhibited by an already exposed photoinhibitor, as hereinafter described, and said compaosition
when activated by exposure to electromagnetic energy providing an image either by generating a
density or by destroying or changing a pre-existing density; and {c} as a photoinhibitor, a single
compound or a mixture of compounds which does not form a complex with cobait and which responds
to activating radiation having a wavelength greater than 300 nm and which inhibits the release of
ligands from the cobalt llf complex or inhibits the effect of released ligands on the image-forming
material upon exposure to activating radiation of a different wavelength to that activating the image
precursor composition, and thereafter exposing the imaging element to radiation of a wavelength which

. activates the energy activatable lmage precursor.

65

2. The method according to Claim 1 wherein the layer of the |mage—formmg material is adjacent
to the layer of the energy-activatable image precursor composition on a single support.

3. The method according to Claim 2 wherein the imaging precursor composition is activated by
uniform heating.

4. An imaging element containing, in one or more adjacent layers, (a) an energy-activatable image
precursor composition comprising at least one cobait il complex having releasable ligands; {b) an
image-forming material which generates an image in response to the release of the ligands, said
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energy-activatable image precursor being a composition activatable by electromagnetic energy of any
kind in areas where it is not inhibited by an already exposed photoinhibitor, as hereinafter described,
and said composition when activated by exposure to electromagnetic energy providing an image either
by generating a density or by destroying or changing a pre-existing density; and (c) as a photoinhibitor,
a single compound or a mixture of compounds which does not form a complex with cobalt and which
responds to activating radiation having a wavelength greater than 300 nm and which inhibits the
release of ligands from the cobalt lll complex or inhibits the effect of released ligands on the image-
forming material upon exposure to activating radiation of a different wavelength to that activating the
image precursor composition.

5. An imaging element as claimed in Claim 4, in which the photoinhibitor is a heterocyclic
compound having at least one trihalomethyl substituent group.

6. An imaging element as claimed in Claim 5, in which the photoinhibitor is a heterocyclic
compound having the formula:

" r21
[ )
2 C~—~nN RZ2
[] "

E-z7 Cm={CH=CH)

S --

m" )
Rr23

R24
in which,

E represents a hydrogen atom, a methyi or trihalomethyl group;

R?! represents a hydrogen atom or an alkoxy group having up to 5 carbon atoms;

R?2 represents a hydrogen atom, a halogen atom, a nitro group or an alkyl, dialky!lamino or alkoxy
group having up to 5 carbon atoms in the alky! portion;

R?3 represents a hydrogen atom or an alkoxy group having up to 5 carbon atoms, or together with
R?4, the non-metallic atoms necessary to complete an aromatic ring;

R24 represents a hydrogen atom, or together with R?3, the non-metallic atoms necessary to
complete an aromatic ring;

Z7 represents the non-metallic atoms necessary to complete one or more heterocyclic nngs
contalnlng from 6 to 10 atoms;

m’' is 0,1 or 2; and

X' represents a halogen atom.

7. An imaging element as claimed in Claim 5, in which the photoinhibitor is 2,4-bis(trichloro-
methyl)-6-{p-anisyl)-s-triazine; 2 ,4-bis(trichioromethyl) 6-(4-methoxystyryl)-s-triazine; 2,4-bis{tri-
chioromethyl)-6-{4-(4-dimethylaminophenyl)-1,3-butadienyl}-s-triazine; 2-tribromomethyiquinoline, 2-
tribromomethylguinoxaline; 2-tribromomethyl-4-oxo-4H-1-benzopyran; 2,4-bis{trichloromethyl)-6-(1-
naphthyl)-s-triazine;  2,4-bis(trichioromethyl)-6-(4-methoxy-1-naphthyi)-s-triazine; tribromomethyi-
benzene; or 2,3-bis(tribromomethyllquinoxaline.

8. An imaging element as claimed in Claim 4, in which the photoinhibitor has the formula:

27
R NOj
O
) C-CX3
R26 N\
R25

in which,

R25 represents an alky! group having up to 3 carbon atoms, an aralkyl group having 7 or 8 carbon
atoms, or when taken together with R2?%, the atoms necessary to complete a fused heterocyclic ring,

R?® represents a halogen atom, or when taken together with R?5, the atoms necessary to complete
a fused heterocyclic ring;

R?7 represents a hydrogen atom or an alkoxy group having up to 3 carbon atoms; and

X" represents a halogen atom.

9. An imaging element as claimed in Claim 8, in which the photoinhibitor is N-methyi-o-nitrotri-
fluoroacetanilide; N-benzyl-o-nitrotrifluaroacetanilide; N-benzyl-2-nitro-5-methoxy-trifluoroacet-
anilide; or 6-bromo-8-nitro-N-trifluoroacetyibenzo [b] piperidine.
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10. An imaging element as claimed in Claim 4, in which the photoinhibitor has the formula:

R19 ©76_R18 1 ©
i

in which,

R'7 represents a hydrogen atom, a phenyl group or an alkyl group having up to 4 carbon atoms;

R'® represents an alkyl group having up to 4 carbon atoms, or an adamanty! group;

R'® represents a hydrogen or a halogen atom;

Z8 represents a

® ® ®
=N—0—, =N—8S—, ora=N—N—
] ! N
[ i i RZO
group, and;

R2% represents a hydrogen atom or an alkyl group having up to 5 carbon atoms; and

X' represents an anion.

11. An imaging element according to Claim 4, in which said photoinhibitor is N-methyl-3-diazo-4-
quinolinium-p-toluenesulphonate; N-methyl-3-phenyl-2,1-benzisoxazolium perchlorate or N-methyl-3-
phenyl-2,1-benzisoxazolium fluoroborate.

12. An imaging element as claimed in Claim 4 in which the photoinhibitor is one of the
halogenated organic compounds iodoform, carbon (etrabromide, J-tribromoethanol, hexabromo-
ethane, ethyl tribromoacetate, tribromoacetamide, tribromomethyl benzene, pentabromoethane,

" a,a,x-tribromoacetophenone or 3-nitro-a,a,a-tribromoacetophenone.

13. An imaging element as claimed in any of the preceding claims, in which the cobalt lil complex
is unstable and the complex decomposes at a temperature greater than 100°C sufficiently to release
enough ligands to start the reaction of the image precursor composition.

14. An imaging element as claimed in any of the Claims 4 to 12 in which the cobalt lil complex is
thermally stable up to a temperature of at least 130°C and there is present in the image precursor
composition a destabilizer compound which renders the otherwise thermally stable cobalt lll complex
susceptible to release of the ligands when appropriately exposed but which does not interefere with the
cobalt Il complex.

15. An imaging element as claimed in any of the preceding claims, in which the image precursor
composition contains an amplifier which is a reducing agent precursor compasition or compound which
interacts with the image precursor composition to generate additional initiators of the imaging reaction,
whereby an internal gain, usually expressed an enhanced density, is achieved compared to that which
results without the amplifier.

16. An imaging element as claimed in Claim 15, in which the ampiifier is o-phthalaldehyde.

Revendications

1. Procédé de formation d'image consistant

— & réaliser une premiére exposition & un rayonnement qui active un composé photoinitiateur ou
un mélange de tels composés, comme décrit ultérieurement, d'un produit formateur d’'image contenant,
dans une ou plusieurs couches adjacentes, (a) une composition constituant un précurseur d'image,
activable par une énergie, comprenant au moins un complexe de cobait lll ayant des ligands libérables,
{b) une substance formatrice d'image qui crée une image en réponse a la libération des ligands, ce
précurseur d’'image activable par une énergie étant une composition activable par toute énergie
électromagnétique dans les plages ou elle n'est pas inhibée par un photoinitiateur déja exposé, comme
décrit ultérieurement, cette composition, lorsqu’elle est-activée par une exposition a une énergie
électromagnétique, fournissant une image par formation d'une densité ou bien par destruction ou
modification d'une densité préexistante et (c) comme photoinitiateur, un composé unique ou un
mélange de composés qui ne forme pas un complex avec ie cobalt et qui est sensible 3 un rayonnement
activateur ayant une longueur d'onde supérieure 8 300 nm et qui inhibe la libération des ligands du
complexe de cobalt il ou qui inhibe I'action des ligands libérés sur la substance formatrice d’'image lors
d’une exposition & un rayonnement activateur d'une longueur d'onde différente de celle qui active la
composition précurseur d'image,

et ensuite & exposer le produit formateur d'image & un rayonnement d'une longeur d'onde qui
active le précurseur d'image activable par une énergie.

2. Procédé conforme & la revendication 1. dans lequel la couche de la substance formatrice
d’image est adjacente a la couche de la composition constituant le précurseur d'image activable par
une énergie sur un seul support.
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3. Procédé conforme a la revendication 2, dans lequel la composition constituant le précurseur
d'image est activée par un chauffage uniforme.
4. Produit formateur d'image contenant, dans une ou plusieurs couches adjacentes, (a) une
composition constituant un précurseur d'image, activable par une énergie, comprenant au moins un
s complexe de cobalt lll ayant des ligands libérables, (b) une substance formatrice d'image qui crée une
image en réponse & la libération des ligands, ce précurseur d’'image activable par une énergie étant une
composition activable par toute énergie électromagnétique dans les plages ol elle nest pas inhibée par
un photoinitiateur déjd exposé, comme décrit ultérieurement, et cette composition, lorsqu’elle est
activée par une exposition a une énergie électromagnétique, fournissant une image par formation d'une
10 densité ou bien par destruction ou modification d'une densité préexistante, et (c) comme photo-
initiateur, un composé unique ou un mélange de composés qui ne forme pas une complexe avec le
cobalt et qui est sensible & un rayonnement activateur ayant une longueur d’onde supérieure 8 300 nm
et qui inhibe la libération des ligands du complexe de cobalt H} ou qui inhibe 1"action des ligands libérés
sur la substance formatrice d'image lors d'une exposition 4 un rayonnement activateur d'une longueur
15 d'onde différente de celle qui active la composition formant précurseur d'image.
5. Produit formateur d’'image conforme 3 la revendication 4, dans lequel le photoinhibiteur est un
composé hétérocyclique ayant au moins un groupe substituant trihalogénométhyle.
8. Produit formateur d'image conforme a la revendication 5, dans lequel le photoinhibiteur est un
composé hétérocyclique de formule:

20
fxg - g2t
AN g2
25 E__;_\7 g-(CH=CH)m..
~.et R23
w0 R24

ou E représente un atome d‘hydrogéne, un groupe méthyle ou trihalogénométhyle,
R?! représente un atome d’hydrogéne ou un groupe alkoxy ayant jusqu'a 5 atomes de carbone,
R?2 représente un atome d'hydrogéne, un atome d’halogéne, un groupe nitro ou bien un groupe
alkyle, dialkylamino ou alkoxy dans lequel le radical alkyle a jusqu’'d 5 atomes de carbone,

35 R23 représente un atome d’hydrogéne ou un groupe alkoxy ayant au pius 5 atomes de carbone ou
bien, associé & R?4, R?3 représente les atomes non métalliques nécessaires pour compléter un noyau
aromatique,

R?% représente un atome d’hydrogéne ou bien associé & R23, R?* représente les atomes non
métalliques nécessaires pour compléter un noyau aromatique
40 27 représente les atomes non métalliques nécessaires pour completer un ou plusieurs
hétérocycles contenant de 6 & 10 atomes,
m’’ est égal da O, 1 ou 2,
X' représente un atome d‘halogéne.
7. Produit formateur d'image conforme 3 la revendication 5, dans lequel le photoinhibiteur est la
45 2,4-bis (trichloromethyl})-6-(p-anisyl)-s-triazine, la 2,4-bis (trichlorométhyl)-6-(4-méthoxystyryl)-s-tri-
azine, la 2,4-bis(trichlorométhyl)-8-[4-(4-diméthylaminophényl)-1,3-butadiényi]-s-triazine, la 2-tri-
bromométhylquinoléine, la 2-tribromométhylquinoxaline, le 2-tribromomethyl-4-oxo-4H-1-benzo-
pyrane, la 2,4-bis{trichlorométhyl}-6-(1-naphtyl)-s-triazine, la 2,4-bis(trichlorométhy!)-6-(4-méthoxy-
1-naphtyl}-s-triazine, le tribromométhylbenzéne ou la 2,3-bis(tribromométhyi)quinoxaline.

50 8. Produit formateur d’'image conforme & la revendication 4, dans lequel le photoinhibiteur a la
formule:
27
R NO,
55 /
C~CX3

R26 N

0 N

ol R% représente un groupe alkyle ayant au plus 3 atomes de carbone, un groupe aralkyle ayant 7 ou 8
atomes de carbone, ou bien, associé & R?%, R?® représente les atomes nécessaires pour compléter un
65 hétérocycle condensé, .
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R représente un atome d'halogéne ou bien, associé 3 R?5, R26 représente les atomes nécessaires
pour compléter un hétérocycle condensé,

R?7 représente un atome d’hydrogéne ou un groupe alkoxy ayant au plus 3 atomes de carbone,

X' représente un atome d’halogéne,

9. Produit formateur d'image conforme 3 la revendication 8, dans lequel le photoinhibiteur est le
N-méthyl-o-nitrotrifluoroacétanilide, le N-benzyl-o-nitrotrifluoroacétanilide, le N-benzyl-2-nitro-5-
méthoxytrifluoro-acétanilide ou la 8-bromo-8-nitro-N-trifluoroacétylbenzo [b] pipéridine.

10. Produit formateur d'image conforme 2 la revendication 4, dans lequel le photoinhibiteur a la
formule:

R19 @©z6_R18 x1 ©
U

hd ’,
~ ’
-

ol R'7 représente un atome d'hydrogéne, un groupe phényle ou un groupe alkyle ayant au plus 4
atomes de carbone,

R'® représente un groupe alkyle ayant au plus 4 atomes de carbone ou bien un groupe
adamantyle,

R représente un atome d’hydrogéne ou d‘halogéne,

Z% représente

® ® -®
=IIV——O—, =N—S— ou=N—N—
I [

R20 représente un atome d'hydrogéne ou un groupe alkyle, ayant au plus 5 atomes de carbone,

X' représente un anion.

11. Produit formateur d'image conforme a la revendication 4, dans lequel le photoinhibiteur est le
p-toluénesulphonate de N-méthyi-3-diazo-4-quinolinium, le perchlorate de N-méthyl-3-phényl-2,1-
benzisoxazolium ou le fluoroborate de N-méthyl-3-phényi-2,1-benzisoxazolium.

12. Produit formateur d'image conforme a la revendication 4, dans lequel le photoinhibiteur est
un des composés organiques halogénés iodoforme, tétrabromure de carbone, S-tribromoéthanol, hexa-
bromoéthane, tribromoacétate d'éthyle, tribromoacétamide, tribromométhyl benzene, pentabromo-
éthane, a,a,a-tribromoacétophénone ou 3-nitro-e,q,a-tribromoacétophénone.

13. Produit formateur d'image conforme & I'une quelconque des revendications précédentes dans
lequel le complexe de cobalt il est instable et se décompose 3 une température supérieure 8 100°C en
quantité suffisante pour libérer assez de ligands pour amorcer la réaction de la composition constituant
un précurseur d'image.

14. Produit formateur d'image conforme 3 |'une quelconque des revendications 4 3 12 dans
leque! le complexe de cobalt Il est thermiguement stable jusqu‘ad une température d'au moins 130°C
et dans lequel la composition constituant un precurseur d'image contient un composé destabilisant qui
rend le complexe de cobalt lll, autrement stable thermiquement, susceptible de libérer des ligands
quand il est exposé d’'une maniére appropriée, mais qui n'interfére pas avec le complexe de cobait Ii.

15. Produit formateur d’image, conforme 3 'une quelconque des revendications précédentes,
dans ieque! la composition constituant un précurseur d’'image contient un amplificateur qui est une
composition ou un composé précurseur d’agent réducteur qui réagit avec la composition constituant
un précurseur d’'image pour créer des initiateurs supplémentaires de la réaction de formation d’image,
ce que fournit un gain interne, habituellement exprimé sous forme d'une densité accrue, comparé a
celui obtenu sans amplificateur.

16. Produit formateur d'image conforme & la revendication 15, dans lequel 'amplificateur est I'oc-
phtalaidéhyde.

Patentanspriiche

1. Verfahren zur Herstellung eines Bildes, bei dem ein Bildaufzeichnungsmaterial zundchst einer
Strahlung exponiert wird, die eine Photoinhibitorverbindung oder Mischung von Verbindungen, wie im
folgenden beschrieben, aktiviert und das Bildaufzeichnungsmaterial in einer oder mehreren einander
benachbarten Schichten enthélt: (a) eine durch Energie aktivierbare Bildvorlduferzusammensetzung mit
mindestens einem Kobalt(lH)kompiex mit freisetzbaren Liganden; (b) ein bilderzeugendes Material, das
als Folge der Freisetzung der Liganden ein Bild erzeugt, wobei der durch Energie aktivierte Voridufer
eine Zusammensetzung ist, die in Bezirken, in denen sie durch einen bereits exponierten Photo-
inhibitor, wie im folgenden beschrieben, nicht inhibiert ist, durch elektromagnetische Energie jeder Art
aktivierbar ist und wobei die Zusammensetzung, wenn sie durch Exponierung mit elektromagnetischer
Energie aktiviert wird, entweder durch Erzeugung einer Dichte oder durch Zerstérung oder Verdnderung
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einer zundchst vorhandenen Dichte ein Bild erzeugt, und (c) als einen Photoinhibitor eine einzeine Ver-
bindung oder eine Mischung von Verbindungen, die mit Kobalt keinen Komplex bilden, und die auf akti-
vierende Strahlung einer Weilenldnge von gréBer als 300 nm ansprechen und die das Freisetzen von Li-
ganden aus dem Kobalt(lll}komplex inhibieren oder die den Effekt von freigesetzten Liganden auf das
bilderzeugende Material bei Exponierung -mit aktivierender Strahiung einer Wellenldnge, die ver-
schieden ist von der Wellenldnge, die die Bildvorlduferzusammensetzung aktiviert, inhibieren, und bei
dem das Bildaufzeichnungsmaterial danach einer Strahlung einer Weilenldnge exponiert wird, die den
durch Energie aktivierbaren Bildvorldufer aktiviert.

2. Verfahren nach Anspruch 1, bei dem sich die Schicht des bilderzeugenden Materials auf einem
Trager benachbart zur Schicht der durch Energie aktivierbaren Bildvorlduferzusammensetzung befindet.

3. Verfahren nach Anspruch 2, bei dem die Bildvoriduferzusammensetzung durch gleichformiges
Erhitzen aktiviert wird.

4, Bildaufzeichnungsmaterial, das in einer oder mehreren einander benachbarten Schichten
enthilt: (a) eine durch Energie aktivierbare Bildvorlduferzusammensetzung mit mindestens einem
Kobalt(lilkomplex mit freisetzbaren Liganden; {b) ein bilderzeugendes Material, das als Folge der
Freisetzung der Liganden ein Bild erzeugt, wobei der durch Energie aktivierbare Bildvorldufer eine Zu-
sammensetzung ist, die in Bezirken, in denen sie durch einen bereits exponierten Photoinhibitor, wie im
folgenden beschrieben, nicht inhibiert ist, durch elektromagnetische Energie jeder Art aktivierbar ist und
wobei die Zusammensetzung, wenn die durch Exponierung mit elektromagnetischer Energie aktiviert
wird, entweder durch Erzeugung einer Dichte oder durch Zerstérung oder Verdnderung einer zunichst

" vorhandenen Dichte ein Bild erzeugt, und (c} als einen Photoinhibitor eine einzeilne Verbindung oder
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eine Mischung von Verbindungen, die mit Kobalt keinen Komplex bilden und die auf aktivierende
Strahlung einer Wellenldnge von groBer als 300 nm ansprechen und die das Freisetzen von Liganden
aus dem Kobalt(liflkomplex inhibieren oder die den Effekt von freigesetzten Liganden auf das biider-
zeugende Material bei Exponierung mit aktivierender Strahlung einer Wellenidnge, die verschieden ist
von der Wellenldnge, die die Bildvorlduferzusammensetzung aktiviert, inhibieren.

5, Bildaufzeichnungsmaterial nach Anspruch 4, in dem der Photoinhibitor eine heterocyclische
Verbindung mit mindestens einem Substituenten aus einer Trihalomethyigruppe ist.

6. Bildaufzeichnungsmaterial nach Anspruch 5, in dem der Photoinhibitor eine heterocyclische
Verbindung der folgenden Formel ist:

1]
[
» % =N
' "
E-2z7 C—(CH=CH)

-
® -

p21

R22

m" )
R23

R24

worin bedeuten:

E ein Wasserstoffatom, eine Methyi- oder eine Trihalomethylgruppe;

R?' ein Wasserstoffatom oder eine- Alkoxygruppe mit bis zu 5 C-Atomen;

R?2 ein Wasserstoffatom, ein Halogenatom, eine Nitrogruppe oder eine Alkyl-, Dialkyiamino- oder
Alkoxygruppe mit bis zu 5 C-Atomen im Alkylteil; ’

R?3 ein Wasserstoffatom oder eine Alkoxygruppe mit bis zu 5 C-Atomen oder gemeinsam mit R**
die nichtmetallischen Atome, die zur Vervollstdndigung eines aromatischen Ringes erforderlich sind;

R?4 ein Wasserstoff atom oder gemeinsam mit R?? die nichtmetallischen Atome, die zur Vervoli-
stdndigung eines aromatischen Ringes erforderlich sind;

Z7 die nichtmetallischen Atome, die zur Vervolistindigung von einem oder mehreren hetero-

‘cyclischen Ringen mit 6 bis 10 Atomen erforderlich sind;

m’’ = 0, 1 oder 2; und

X'’ ein Halogenatom. ,

7. Bildaufzeichnungsmaterial nach Anspruch 5, in dem der Photoinhibitor besteht aus: 2,4-Bis(tri-
chlormethyl)-6-{p-anisyl)-2-triazin; 2,4-Bis(tri-chlormethyl)-6-{4-methoxystyryl)-s-triazin; 2,4-Bis(tri-
chlormethyl)-6-[4-{4-dimethylaminophenyl)-1,3-butadienyl]-s-triazin; 2-Tribrommethylchinolin; 2-Tri-
brommethylchinoxalin; 2-Tribromethyi-4-oxo-4H-1-benzopyran; 2,4-Bis(trichloromethyl)-6-(1-
naphthyl}-s-triazin; 2,4-Bis{trichlormethyl}-6-(4-methoxy-1-naphthyl)-s-triazin; Tribrommethylbenzol
oder 2,3-Bis{tribrommethyl)chinoxalin.
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8. Bildaufzeichnungsmaterial geméaR Anspruch 4, in dem der Photoinhibitor der folgenden Formel
entspricht: .

27
R NO,

cZcxy

e

R26 N

\
worin bedeuten:

R% eine Alkylgruppe mit bis zu 3 C-Atomen, eine Aralkylgruppe mit 7 oder 8 C-Atomen oder ge-
meinsam mit R?® die Atome, dur zur Vervollstindigung eines ankondensierten heterocyclischen Ringes
erforderlich sind;

R?® ein Halogenatom oder gemeinsam mit R?® die Atome, die zur Vervollstindigung eines an-
kondensierten heterocyclischen Ringes erforderlich sind;

R¥ ein Wasserstoffatom oder eine Alkoxygruppe mit bis zu 3 C-Atomen und

X" ein Halogenatom.

9. Bildaufzeichnungsmaterial nadh Anspruch 8, in dem der Photoinhibitor besteht aus N-Methyi-
o-nitrotrifluoroacetanilid; N-Benzyl-o-nitrotrifluoracetanilid; N-Benzyl-2-nitro-5-methoxytrifiuoracet-
anilid oder 6-Brom-8-nitro-N-trifluoracetylbenzolblpiperidin.

10. Bildaufzeichnungsmaterial nach Anspruch 4, in dem der Photoinhibitor der folgenden Formel
entspricht:

R25

19 @;6—R18 5 ©

worin bedeuten:
R'7 ein Wasserstoffatom, eine Phenylgruppe oder eine Alkylgruppe mit bis zu 4 C-Atomen;
R'® ein Alkylgruppe mit bis zu 4 C-Atomen oder eine Adamantylgruppe;
R™ ein Wasserstoff- oder Halogenatom:;
Z% eine Gruppe einer der Formeln:
® ® ®
=N—=0, =N—8— gor =N—N—
I | 1

|
20
und R
_ R ein Wasserstoffatom oder eine Alkylgruppe mit biz zu 5 C-Atomen und

X' ein Anion.

11. Bildaufzeichnungsmaterial nach Anspruch 4, in dem der Photoinhibitor besteht aus: N-
Methyl-3-diazo-4-chinolinium-p-toluoisulphonat;  N-Methyl-3-phenyl-2,1-benzisoxazoliumperchlorat
oder N-methyl-3-phenyi-2,1-benzisoxazoliumfluoroborat. -

12. Bildaufzeichnungsmaterial nach Anspruch 4, in dem der Photoinhibitor aus einer halogen-
jerten organischen Verbindung bestehend aus Jodoform, Tetrachlorkohlenstoff, B-Tribromethanol,
Hexabromethan, Ethyitribromacetat, Tribromacetamid, Tribrommethylbenzol, Pentabromethan, «,a,a-
Tribromacetophenon oder 3-Nitro-a,a,a-Tribromacetophenon besteht.

13. Bildaufzeichnungsmaterial nach einem der vorstehenden Anspriiche, in dem der Kobalt(lil)-
komplex instabil ist und sich der Komplex bei einer Temperatur von gréRRer als 100°C ausreichend
zersetzt, um genug Liganden freizusetzen, die die Reaktion der Bildvoriduferzusammensetzung in Gang
setzen.

14. Bildaufzeichnungsmaterial nach einem der Anspriiche 4 bis 12, in dem der Kobalt{ll{}komplex
bis zu einer Temperatur von mindestens 130°C stabil ist und in dem in der Bildvorlduferzusammen-
setzung eine Destabilisatorverbindung vorhanden ist, die bewirkt, daf® der ansonsten thermisch stabile
Kobalt(lli)komplex Liganden freisetzt, wenn eine angemessene Exponierung erfolgt und die den
Kobait(lll})komplex nicht stért.

15. Bildaufzeichnungsmaterial nach einem der vorstehenden Anspriiche, in dem die Bildvor-
lduferzusammensetzung einen Verstirker enthélt, der aus einer Reduktionsmitielvorliuferzusammen-
setzung oder einer Verbindung, die mit der Bildvorlduferzusammensetzung unter Erzeugung zusatz-
licher Initiatoren der bilderzeugenden Reaktion reagiert, besteht, wodurch ein innerer Vorteil erreicht
wird, der sich normalerweise, im Vergleich zu einem Material ohne Verstirker, durch eine erhdhte
Dichte ausdrickt.

16. Bildaufzeichnungsmaterial nach Anspruch 15, in dem der Verstérker aus o-Phthalaldehyd be-
steht.
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