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This invention reletes to the produotmn of di~-

4 Claims.

azotype light-sensitive layers or other dlezotype :
- materials and more particularly to diazotype ma-
- terials wherein the"hght-sensitive agent is a di-

~ azo derivative of an aromatic ortho or para di-

_'_-e.mlne havmg one of the followmg formules

. (Ar) --(GHECHEQ)nX-

| oo cNHee

- and oI T
s 5_50H50H20)'H'X. o

@ (CHsCH:0)wX |

. NHz2 e
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for the purpose of using such intermediate print
as an original in making further copies. |
-~ Although this invention embraces all diazo
derivatives of the aromatic ortho and para di-
amines of the foregoing class, a preferred group

- of such diazos which is particularly suitable for
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~ wherein 7 is eny integer greeter than 1 and n’ is

any mteger R is a member of the group con-

sisting of alkyl; hydroxyalkyl, alkoxyalkyl, aryl,

20

~"aralkyl and acyl; X is a member of the group con- - |

_51st1ng of hydrogen ehphatm aromatic, hetero-
cyclic and acyl such as acetyl, benzoyl and furoyl .
-~ and Ar is an aromatic radical containing no alkyl _

 substituents of greater than 3 carbon atoms con-
“tent.
- stituted by such common. subst1tuents as halo-
" gen, C1 to Cs alkyl, alkoxy, hydroxye.lkyl carboxy,

a cerboalkoxy and sulfo groups.

Tt has been found thet d1ezo eompounds of thlS

 class when ‘developed with one of the azo com-

ponents generelly employed for dlezotype work,

~ either by the dry development process wherein -
~3b

the ezo component and diazo compound are both

‘The aromatic nuclei may be otherwise sub-

30 py naphthalene, anthracene or other aromatic

25

“carbon atoms.

two-component diazotype compositions comprises-
the diazo compounds derived from substituted p-
phenylene diamines hevmg the followmg formu—"
les - | |

}CHeC s 20),;H |

HEN—ON |

| R

HN< >N}O

(OHzOHeO)n’H - |
wherem the variables 7, 7’ and R have the same

H:CH:0)/H

values as above and wherein the phenylene nu-

cleus may be further substituted as-indicated
above but when substituted by alkyl, such al1kyl

substituent should not contain more than three
The invention will be particular-
1y described with reference to this preferred class.
of diazo derivatives but it is understood.-that such
_.-desor1pt1on is exemplary of the class of ortho and_
. para aromatic diamines wherein the phenylene’ . .

nuecleus of this preferred oless may be substltuted

" nuclei, wherein the diazotized amino group and

contemed in the: 11ght-sens1t1ve leyer or by the o

j"wet development ‘process Where only “the dl&ZO_:_::_'
 compound is contained in the light-sensitive lay--
~ er and the azo oomponent issapplied as part-of .
- an alkaline developing solutlon reproduotlons_ 40
~ can be obtained having images of bright dark"

tones on a clear white background wherein the =

L 1meges are Weshfest and possess greet perma-

' f'_" when used in a two oomponent system together |
. with the azo component for thedry developing
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- diazotype process and are particularly charac- -

‘terized by their excellent printing speed in either
a two-component or - one-component system

When used in comunctmn‘ with the proper azo
- components such as resorcinol and resoromol de-~
these diazos will reproduce the image
in the seple shede ‘which has excellent photo-.
graphic. density or ‘opacity to ultrsmolet light.

- Accordingly, When used in such a oomblnetlon the
diazos of this class are emmently suited for

transition prlntlng Where a, transparent or semi-

50

the substltuted amino group may bear elther an.
“ortho or para relationship to each other o
‘aromatic nucleus and. Whereln the terminal hy-~
droxy group and the polyethylene oxide members
'of the subst1tuted aminge group may be sub tltuted'f_' :
as indicated in the general formula. :

on the .

In producing the diazotype materials from coat-

" ing solutions containing the diazo compounds of

this invention as the light-sensitive agents, the.
base or support carrying or. containing the llght—.:;_
sens1t1ve compounds, the azo components and
other coating materials is coated, dipped, brushed

- or sprayed with the sensitizing solution by means
well known. to the art, the particular type of appli- :
‘cation depending upon the carrier employed.. As.’
_carriers, such materials as paper or cloth which .

may be opaque,. semi- -transparent or of g trens—

parentized type; film such as prepared from cel-
lulose nltre,te cellulose eoetate or other cellulose

esters or regenerated cellulose; glass plates .or

'_ sheet metal may be employed - 'Where paper is

- 1used as the base or support for the light-sensitive -
 coating, the coating solution is generally applied

55

by using a trough and doctor blade but may, if

- desired, be brushed on or sprayed When a film

tranSparent 1ntermed1ate d1ezotype prlnt ls made

_1s used as a support swelhng agents should be .
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'added to the o'o.a-;ting' solution in order to obtein B

proper. penetration and the solution is generally
applied bya dipping method. In addlulon to the di-.

~azo compound, azo component and such swelling
agents as may be added, the coatling solution may

contain the usual adjuvants such as metal salts

designed to intensify the dye images, aluminum

sulfate, titanium ammonium fluoride, nickel sul-
fate and the like for increasing water proofing
qualities; stabilizing agents such as thiourea, thio-
sinamine, naph thalene trisulfonic acid and the

i.:}

like; acids designed tc retard precoupling such as

-~ citric acid, tartaric acid, boric acid and the like:

- and hygroscopic agents such as glycol, glycerine,

dextrin and the like. As coupling components we 1}

may use any azo coupling component known to be
suitable for diazotype light-sensitive layers. AS
suitable azo components, there may be mentioned

2,3-dihydroxy naphthalene and its sulfonic acid

derivatives, phloroglucin, naphthalene guanidines
‘such as 7-hydroxy naphthalene-1-guanidine and
- 5-hydroxy naphthelene—-l-bzguamdlne acetoace-

00

tic acid amides such as acetoacetic acid cyclohexyl

amide, eoetoeoetlo aold benzyla,mlde and aceto-

- acetic acid-a-amino pyridine; substituted naph-
- thols such as i-methyl-w-dimethylamino-2-hy-
droxy ngphthalene, 2.6 dimethyl-8-hydroxy naph-

thalene and its reaction product with formalde-

“hyde dimethylamine; hydroxynaphtho - imidaz-

oles such as 7"hydroxy naphtho-1’,2’:4,5 imidaz-

- ole and 2 - carboxyethyl - 7’ -~ hydroxynaphtho-
1’27:4.5- 1m1dazole phenol and phenol derivatives,

cresols, resor cmol and resorcinol dea rivavives such

30

as 4- ohlororesorelnol and dlohloloreeorolnol and

‘resorcinol esters and ethers. -

Some of these azo 3:

‘components, notably those of the resorcinol fam-
ily which will produce sepia images, have a fast

cou_pllng rate.
pling stability of
taining such an azo component. Since it is desir-

able to use these azo components which will pro-

Th1s tends to impair the precou-
a two- component system con-
40 mth 2 solutlon containing per 100 cc. of water:

duce senia sha,des in the production of diazotype
transparencies, precoupling instability: is a de-
cided disadvantage as precoupling instability will -

- produce background color in the transparency,
~ which background coler will absorb actinic light

in areas where the transparencies should trans-
mit the light.
when using the diazos of this invention since the
‘diazos of the aromatic ortho and para diamines
having the polyebhylene oxide substitutions on

This disadvantage is overoome_

51{)' |

the undiazotfized amino group have a high degree - |
of resistance to precoupling even in combinations

~containing AZ0 components bavmg 2, fast oouplmg_ '

rate.

THe diazo compounds may be apphed to the

support either from a solution containing the
diazo compound as the only dye component or
from a solution containing both the diazo com-
pound and the azo component. Where the coe,t-

4

| The following examples wﬂl serve to illustrate

“further the preparation of diazotype p‘lotoprmt—
ing materials from the diazo compounds of our
invention, it belng understood that the invention

is not limited to the particular materials or pro-
portions therein described. Unless other mee
specified, the parts are by Welght

| E_wample 1 |
~ Paper is coated in the usual manner with a

| solutlon oontalnlng per 100 cc. of water:

25 g. N,N- dl(hydroxyethoxyethyl)enlllne .
p-dlezo ZnClz double salt

(CH:C "20)2_ |
/\(C"EC_HEO)_EH |

| . N=NCL1/2ZnCl ) |
L 7 g, 2 3 dlhydroxynaphthalene ﬁ-sulfonlc |
 acid o
8.0 g. CItI‘IC acld o
4.0 g. thiourea = | | o -
The thus coated paper is dried and exposed to
light under a pattern gnd the print developed by
drawing the exposed diazotype coated paper
through ammonia fumes.

background. When submitted to accelerated
aging tests or stored for a period of time under

‘average conditions of temperature and humidity,

the coated paper exhibits good storage stability.
Its prlntlng speed durlng exposure is exoellent-

Exdmple 2 | |
A paper support is coated in the usual manner

25 g NN-dl(hydroxyethoxyethyl)anﬂme
. p-diaze ZnCls double salt | . .
- 11g 23 dlhydroxynaphthalene C
| _'f8 0 g. citric geid - | .
- 4.0 g. thloure&

After exposing this coetlng whmh has been d1 ied
under a pattern the image is developed by draw-
1ng through ammeonis fumes to a bright blue on
clear. white background. The prlntlng speed
durlng exposure is excellent and the coated paper

“has very good storage stability when tested either -
‘under average storage conditions over a period
of time or by aecelel ated a,glng tests

E:comp[e 3 o
Transparentlzed paper is coa,ted 1n the usual |

manner w1th a solutlon eontelmng per 100 cc of
- water: - - |
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ing solution containg no azo component, Drecou-

pling stability is, of course, no problem. . I—Iowever

such factors as printing speed and ability to pro-

- duce images havm good wash fastness, good pho-

- tographic resolution and shades of good photo-
graphic density as well as visual density are just

65

b0 g NN dl(hydroxyethoxyethyl) amllne“'
- p- dlELZD ZnClz double salt SR ‘
2.5 g. resorcinol |
- 8.0 g. citric acid
4. 0 g, thiourea

| After drying the thus coated trensparentlzed'_--

as important in evaluating the efficiency of such

a single component pr ocess as they are in the case
- of the two-component process where the azo com-

ponent is also contained in the cootlng solution.

- paper, it is exposed to light under a pattern and

. the nnege developed by drawing it through

-~ ammonia fumes.
70
In the single component process, the az0 com-

ponent is added to the developing solution which

1s applied by a contact or fog spray method te the

- exposed dlazotype loyer in order to produce the
dyve i 1mage o |

The resulting image of the

original pattern is in a sepia shade on a clear
transparent background 'This sepia image has
good photographic densn;y as- well as visual
density and thus is eminently suited for use as
an intermediate transparency in the produotlon r
ot :further coples. The coated transparentized

The developed image
- of the pattern is a bright blue on a clear white
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| pa,per prmr 4+6 exposure and deveIOpment has
" ggod storage stability thus ehmmatmg any back~

ground color in the transparency or the final
copy due to premature couplmg of the dye com-
ponents during storage.

The diazo compound employed in these exam-
ples may be prepared by the autoclave reaction
of 2 mols of ethyvlene oxide at 90° C. on 1 mol of
NN-dlhydroxyethyl ganiline or the reaction of 4

mols of ethylene oxide upon 1 mol of aniline. 10

The resulting -base is nitrosated or nitrated in
the usual manner.
then reduced by zinc dust and HCI and the thus
obtained amine is diazotized in the usual manner
to give the zinc chloride double salt.

vention with similar results.
tuting any one of the following diazos for the
NN - dl(hydroxyethoxyethyl)amllne - D - diazo

The nitroso or nitro group is

- 6 -

The diazo compound employed in Examples 1,
2 and 3 may be replaced by the following diazo
compounds of the class contemplated by this in-
Thus by substi-

7nCls double salt of Examples 1 and 2, bright
blue images on a white background may be ob-
tained from a coating which has good printing
speed and good storage stability and by making
the same substitutions in Example 3, sepia col-
ored images having good opacity to ultraviolet
light or good photographic density in the dye
areas may be obtained from coatings which have

15 good printing speed and good storage stability.

- Diazo Compound. | o

| J;?i‘tjb@ﬂji_&*?ﬁ‘dfﬁ;ﬂi& |

Preparation

N N-dl-hydroxyethyl ani-
11ne—p -diazo " ZnCls: dou—- | -/ |
. ble salt... . . . L N oo

1 "CHCH;0H

) -N (h droxydiethoxyethyl) }O oH40)sH
. .= N - (hydmxyethoxsr- | : | y
~ ethyl) -aniline - p~diazo | - N
- ZnCls double salt; | . |\EO —
o 40 )2

"N,N-di(hydroxydiethoxy-
- ethyl) aniline - p -diazo

) }C oH40)3H
ZHCIz double sa,lt : S

N,N-dithy droxytrlethoxy- }O :H40)4H
eth_vl) aniline - p - diazo |
ZnCls; double salt. N |
(C:H4O)4H

N-methyl, N-(hydrdxy di~ | CH3s

- ethoxyethyl) aniline-p - /
diazo Cd4Cls double salt. | N\
A ' (CH3CH;0):H

N-methyl-N-(hydroxy tet- CH;

raethoxyethyl) aniline- | S

p-diazo CA4Cl: double N

salt. PN
(CH:CH0):H

| CH:CH;0H

N=NCI-%ZnCl; |

N=NCl-%ZnCls

(02H40)_31§]:_1 .

N=NC1.15ZnCly

N=NCLKZnCl;

N=NC1-%CdCly

N=NC1l-}#CdCl

Prepared by autoclave reaction of 2 mnls of ethylene oxide at 90°
C with 1 mol of aniline followed by nitrosation or nitration,
- reduction of the nitroso or nitro group and diazotization of the

‘amino group.

Prepared by similar reaction of 3 mols of ethylene oxide 011'1 mol
of N-dihvdroxyethy! aniline followed by nitrosation or nitra-
tion, reduction of the nitrosc or nitro group and dl&ZthZ&tlﬂ‘ﬂ

of the amino group.

Prepared by similar reactmn of 4 mols of ethylene oxide on 1 mol
of N dihydroxyethyl aniline followed by nitrosation or nitra-
tion, reduction of the nitroso or nitro group and dmzotm&tlon
of the amlno group. |

Prepared b:f,r similar reactmn of 6 mols of ethylene ﬂxlde on 1 mol
of N,N-dihydroxy ethyl aniline followed by nifrosation or
mtratmn, reduction of the nitroso or nitro group and diazotiza-
tion of the amino group.

Pre a.red by similar reactmn of 3 mols of ethylene oxide on 1 mol
of N-meth ] aniline followed by nitrosation or nitration, reduc-
tion of the nitroso or nitro group and diazotization of the an:uno

group.

Prepared b:r,r similar reaction of 5§ mols of ethylene oxide on 1 mol
of N-methylaniline followed by nifrosation or nitration, redue-
tion of the nitroso or nitro group and diazotization of the amino

group.
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The:formulas given-for these diazos are-the
-most probable ones.
the:ethylene oxide enters the meleeule in dif

forming 1semels ‘Por example, the fermula fer
'the dlazo compound of B Example 1 eeuld pe:

}CHECE 20 )sH
N\
| CHzCH OH

NS
K/ |

- N"—N Cl L’é ZnClz

table could be

20-)4:5[ |

}c zc

C:E[;C:Hﬁ@_ C

_._\/_

N-—-NOI%ZnCla o

‘while two additional isomers for 'the thlrd com- |
- pound. in.the. table and three for the fourth )

_ 30

‘compound readily suggest themselves
‘We claim;

However, it is possible that
er-
ent ‘ratios than indicated in the formulas thus

20 pared from. an aromatic p-diamine, containing '

2,528,460
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and that of the seeend dlELZO compeund in the o
| | S and an azo dye couplmg eomponent

4. A diazotype photoprinting - ‘material com-

8

: from an: aromatic p-diamine, containing four
ethylene. oxide groups per molecule of the prob-
able fermula |

H E'C - 20)2:3:

}e
HEN--< >—
| CH:CE eO)zH

and an azo dye eeuplmg eemponent |

3. A diazotype photoprinting material com-
prising a light-sensitive diazo derivative pre-
pared frem an. aromatw p-dmmme havmg the.

fermula
HeN—-< >—N

: sCHzO q -

szEszE

prising a light-sensitive diazo derivative pre-

. five ethylene oxide groups per moleeule oi the |

probable fermula

_ )0
HaN—-—< >—N |

H 2 OH: O )__3]5[

= BCHEO)RH

- and an azo dye coupllng cempenent

. 1. .31azotype photommtmg meterlals eemplls-__'
o mg a, light sensitive diazo derivative of a p- -phen-

ylenedlamme of the class having the fefmula

}O = EOI 20) nH
. HEN—-< >

whe:r:em 7 and n’ are the same or. diff

“'201:. eo)n

- ponent.

2. A dlazotype photeprmtmg materlal com--_-'

| erent mte-'
- gers from 1-4- and an azo dye ceuplmg cem—-

Number
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