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The present invention relates to arylguanidine arene 
diazosulfonates which are photosensitive, solvent-soluble 
compounds having particular utility in the manufacture of 
light-sensitive diazotype materials and lithographic plates. 

It has become increasingly apparent in recent years 
that high molecular weight, photosensitive compounds 
which are soluble in organic solvents, such as alcohols, 
esters, ketones, methyl Cellosolve, dimethylformamide, 
chloroform and the like, have important applications in 
the diazotype and lithographic fields. Representative 
of such compounds on which considerable work has 
already been done are the diazooxides, diazoimides, 3 
diazolindoles, 3-diazoindiazoles and nitrones. Each of 
these fills an important segment of the involved fields, 
but considerable research is under way to find new com 
pounds serving to bridge the hiatus in said fields which 
cannot be served adequately by the presently known com 
pounds. 

It has now been discovered that arylguanidine arene 
diazosulfonates, which are salts of high molecular weight, 
are photosensitive, solvent-soluble substances having such 
characteristics. These compounds, because of their attri 
butes, are particularly suitable for use in lithography, i.e., 
in the manufacture of paper and metal lithographic plates. 

Arylguanidine arenediazosulfonates, their preparation 
and their use in diazotypy and lithography constitute the 
purposes and objects of the present invention. 
The new general class of photosensitive, solvent-sol 

uble substances contemplated herein is typified by the 
following general formula: 

Nér 
/ 

ArNSOE.RN=C 

Yr 

wherein Ar is an aromatic radical such as phenyl or 
substituted phenyl, i. e., alkylphenyl such as methyl 
phenyl, ethylphenyl and the like; alkoxyphenyl such as 
methoxyphenyl, ethoxyphenyl, dimethoxyphenyl, dieth 
oxyphenyl, dipropoxyphenyl, dibutoxyphenyl and the like; 
halophenyl such as chlorophenyl, bromophenyl and the 
like; alkylaminophenyl such as methylaminophenyl, 
ethylaminophenyl, N,N-dimethylaminophenyl, N,N-di 
ethylaminophenyl, N-ethyl-N-propylaminophenyl, N-eth 
yl-N-butylaminophenyl, N-ethyl-N-3-hydroxyethylamino 
phenyl, N-ethyl-N-benzylaminophenyl and the like; 
cycloalkylaminophenyl such as cyclohexylaminophenyl 
and the like; arylaminophenyl such as phenylaminophenyl, 
N-phenyl-N-naphthylaminophenyl and the like; acyl 
aminophenyl such as acetylamincphenyl, phenylthioace 
tylaminophenyl, benzoylaminophenyl, phenylacetylamino 
phenyl and the like; and phenoxyphenyl; phenylthio 
phenyl; diphenyleneoxide; naphthyl; diphenylenesulfide; 
benzylphenyl, phenethylphenyl and such aromatic radi 

10 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

cals starting with said phenoxyphenyl as bear the same 
substituents as those listed for the phenyl radicals; R 
being hydrogen or aryl such as phenyl; alkylphenyl such 
as methylphenyl, dimethylphenyl and the like; naphthyl 
Such as 1- or 2-naphthyl and the like, at least two R's 
being aryl and at least one R being hydrogen. 
The new salts are made by preparing in a known man 

ner the required alkali metal arenediazosulfonate and 
reacting the same in an aqueous medium with the selected 
arylguanidine acetate with gentle heating if desired. The 
arylguanidine arenediazosulfonates separate from the 
aqueous solution, sometimes as solids, sometimes as oils 
which later crystallize. The photosensitive solids which 
have a color ranging from yellow to orange, red or 
brown are insoluble in water but soluble in such solvents 
as isopropyl alcohol, acetone and chloroform. They 
may be, accordingly, coated on a suitable base from 
Such solvents to prepare diazotype and lithographic 
materials. 

Examples of the arenediazosulfonates which are suit 
able for the preparation of the photosensitive compounds 
are the alkali metal salts such as sodium p-ethoxyben 
Zenediazosulfonate; sodium 3-chloro-4,6-dimethoxyben 
Zenediazosulfonate; sodium p-acetamidobenzenediazosul 
fonate; sodium N-benzyl-N-ethyl-p-aminobenzenediazo 
Sulfonate; sodium 2,5-diethoxy-4-methylbenzenediazo 
sulfonate, sodium 2,5-dimethoxybenzenediazosulfonate; 
Sodium 4-bromo- or chloro-2,5-diethoxybenzenediazo 
sulfonate; sodium 5 - chloro-2,4-diethoxybenzenediazo 
Sulfonate; sodium 2-chloro-4,5-dimethoxybenzenediazo 
sulfonate; sodium 4-diethylamino-6-ethoxybenzenediazo 
sulfonate; sodium 4-diethylamino-2,6-diethoxybenzene 
diazosulfonate; sodium 4-dimethylamino-6-methoxyben 
Zenediazosulfonate; sodium N-ethyl-N-propyl-4-amino 
6-ethoxybenzenediazosulfonate; sodium N-ethyl-N-B-hy 
droxyethyl - 4 - amino-6-ethoxybenzenediazosulfonate; so 
dium-4-ethyl-amino-3-methylbenzenediazosulfonate; sodi 
um 4-diethylaminobenzenediazosulfonate; sodium N-eth 
yl-N-benzyl-4-aminobenzenediazosulfonate; sodium N 
ethyl-N-B-hydroxyethyl-4-aminobenzenediazosulfonate; 
sodium 4-dimethylaminobenzenediazosulfonate; sodium 
4-benzylamino-2-methoxy-5-methylbenzenediazosulfonate; 
sodium 4 - benzoylamino-2-methoxy-5-methylbenzenedi 
azosulfonate; sodium 4-benzoylamino-2-chloro-5-meth 
oxybenzenediazosulfonate; sodium 4-(4-methoxyphenyl 
amino)benzenediazosulfonate; sodium 4-phenylthioacetyl 
amino-2,5-diethoxybenzenediazosulfonate; sodium 4-cy 
clohexylaminobenzenediazosulfonate; sodium 2,4,5-tri 
ethoxybenzenediazosulfonate; sodium 4-acetylamino-2,5- 
dibutoxybenzenediazosulfonate; sodium 4-phenylacetyl 
amino-2,5-diethoxybenzenediazosulfonate; sodium 4-eth 
ylmercapto-2,5-diethoxybenzenediazosulfonate; sodium 
4 - ethylmercapto-2,5-diethoxybenzenediazosulfonate; so 
dium 4-morpholinobenzenediazosulfonate; sodium 4-9- 
naphthylaminobenzenediazosulfonate; disodium 3,3'-di 
methoxy-4,4'-biphenyltetrazodisulfonate; disodium 4,4'- 
biphenyltetrazodisulfonate; sodium 4-tolyl-2,5-diethoxy 
benzenediazosulfonate; sodium 4 - acetylamino - 2,5-di 
ethoxy-4-biphenyldiazosulfonate; sodium 4-2,5-triethoxy 
4-biphenyldiazosulfonate; sodium 4'-ethoxy-2,5-dibutoxy 
4-biphenyldiazosulfonate; sodium 1-naphthalenediazo 
sulfonate; sodium 2-naphthalenediazosulfonate; the tetra 
zodisulfonate from 4,4'-diaminodiphenyleneoxide; the 
tetrazodisulfonate from 4,4'-diaminodiphenylenesulfide; 
the sodium diazosulfonate from 4'-amino-m-terphenyl; 
disodium 3,3'-methylenebis (4 - ethoxybenzenediazosul 
fonate); disodium 3,3'-ethylenebis (4-ethoxybenzenedi 
azosulfonate); the sodium tetrazodisulfonate from pip'- 
ethylenediaminoaniline and the like. 
The arylguanidines which are reacted with any of the 

aforesaid diazosulfonates to produce the photosensitive 
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compounds hereof are those of the following general acid. A red oil appeared. This oil was washed with 
formula: water and left for two days. Some yellow crystals were 

observed on the third day. On the fourth day crystal 
H lization occurred. The crystals were washed with water, 
N-R . 5 filtered, and dried in vacuo. The crystals melted at 162 

R-N=c? 164 C. The yield was 72%. 
The probable structure is: 

B 

h Cl 
iO CO NSoH.HN=C(-N -(D- 

wherein R is hydrogen or an aromatic radical of the CB 
benzene or naphthalene series such as phenyl, alkyl 
phenyl, i. e., tolyl, xylyl or the like; acylaminophenyl Example III 
such as lauroylaminophenyl and the like; alkylsulfamoyl- 1,3-di-o-tolylguanidine 3,3'-dimethoxy-4,4'-biphenyl 
phenyl such as dodecylsulfamoylphenyl and the like; I tetrazodisulfonate was prepared in the same manner as 
naphthyl such as 1-naphthyl, 2-naphthyl and the like, in Example I. The reddish yellow crystals melted at 
it being understood that at least two R's are such aro- 153-155 C. with decomposition and probably possessed 
matic radicals and at least one R is hydrogen. the following structure: 

CE OCHs OCH CH 

K)-ne-sion.<>-C) one-si-(D. 
Illustrative of such arylguanidines are: 

1,3-di-o-tolylguanidine 25 Example IV 
1,3-dixylylguanidine e 1,2,3-triphenylguanidine 1,3-di-o-tolylguanidine 4,4'-biphenyltetrazodisulfonate 
1,1,2,3-tetraphenylguanidine. was prepared from sodium biphenyltetrazodisulfonate in 
1,2-diphenyl-3-o-tolylguanidine 0 the same manner as in Example I. The sodium biphenyl 
1-(p-lauroylaminophenyl)-3-phenylguanidine 30 tetrazodisulfonate was made by tetrazotizing benzidine 
1-(p-dodecylsulfoamoylphenyl)-3-phenylguanidine . e 1,3-di-1-naphthylguanidine and treating the solution with solutions of sodium bicar 
1,3-di-2-naphthylguanidine bonate and sodium sulfite. 
1,3-diphenyl-2(1-naphthyl)guanidine, and the like. The structure of the product is probably: 

CE CH 

K>-me-no-O-(D-saouin-e-in-(D. 
The invention is further illustrated by the following Example V 

examples, but it is to be understood that the invention 40 A solution of 17.5 grams of sodium p-acetamidoben 
is not restricted thereo. Zenediazosulfonate in 50 mls. of warm water was treated 

Example I with a warm solution of 33.5 grams of 1,3-di-o-tolyl 
guanidine in 100 mls. of acetic acid, 50% by volume. 

e An oil separated which solidified to orange crystals when 
was dissolved by gentle heating in a mixture of 1750 mls. 45 refrigerated. These were collected, washed, and dried 
of water and 70 mls. of acetic acid. To the above solu- in vacuo. The product weighed 28.0 grams, an 84% 
tion was added a solution of 175 gms. of 1,3-di-o-tolyl- s 
guanidine in 700 mls. of water and 620 mls. of acetic EASE Airposition at 176-180 C. and 
acid. CH 
A heavy yellow precipitate formed upon slow addition 50 

with stirring at 35-40 C. The slurry was cooled to 18 20° C. and filtered. The cake was then slurried twice CHCONH rSOH.HN=C(-NH ) 
with water, refiltered and dried in vacuo over sodium Example VI 
hydroxide. The yield was 90 percent. The crystals 2,2'-methylenebis(4-nitrophenol) (Chattaway and 
melted at 147-149 C. 55 Goepp, J. Chem. Soc. 1933, 699) was converted by means 
The probable structure of the product is: of ethyl sulfate and alkali into 2,2'-methylenebis(4-nitro 

phenetol), which was reduced catalytically over palladium 
on carbon to 3,3'-methylenebis(p-phenetidine). The hy CH 

one-(D-one-sik), drochloride of this base was diazotized and converted 60 to sodium 3,3'-methylenebis(4-ethoxybenzenediazosul 
Example II fonate) in the usual way. 

p A filtered solution of 18.5 grams of sodium 3,3'-methyl 
Thirty grams of sodium 3-chloro-4,6-dimethoxyben- enebis(4-ethoxybenzenediazosulfonate) in about 500 mls. 

zenediazosulfonate was dissolved in one liter of water of water was treated with 38 grams of 1,3-di-o-tolyl 
plus 20 mls. of glacial acetic acid. A little methanol was 65 guanidine in 100 mls. of water and 100 mls. of acetic 
added. The material did not entirely dissolve and was acid. The product separated as a yellowish-brown mass, 
filtered. To the filtrate was added a solution of 24 grams weight 12 grams, decomposition point 135 C. after 
of 1,3-di-o-tolyl guanidine in 150 mls. of 50% acetic softening at 80 C. The structure is probably: 

CH C 

C-ror Nao inc-sa-(D, 
OCBs I. 

175 gms. of sodium p-ethoxybenzenediazosulfonate 
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Example VII 
A filtered solution of 36.0 grams of N-benzyl-N-ethyl 

p-aminobenzenediazonium chloride zinc chloride double 
salt was treated with a solution of 25.2 grams of sodium 
sulfite in 100 mls. of water. The yellowish-orange crys 
tals of sodium N-benzyl-N-ethyl-p-aminobenzenediazo 
sulfonate were collected, dissolved in 100 mls. of water 
and 5 mls. of acetic acid, treated with a warm solution 
of 35.8 grams of 1,3-di-o-tolylguanidine in about 100 mls. 

CH 

K) sidention 
of acetic acid, 50% by volume. The yellow crystalline 
product, after being filtered, washed and dried in vacuo, 
weighed 18.3 grams, a 33% yield, melted at 175-8 C. 
and was very sensitive to light. The probable formula is: 

CH 

{Donk Xiao ascenixD. 
CHs 

Modifications of the invention will occur to persons 
skilled in the art. Thus, it is to be particularly pointed 
out that any of the diazosulfonates listed herein may be 
reacted by the procedures of the samples with any of the 
arylguanidines to yield the photosensitive products. I, 
therefore, do not intend to be limited in the patent granted 
except as necessitated by the prior art and the appended 
claims. 

I claim: 
1. Photosensitive compounds soluable in organic sol 

vents having the following formula: 

wherein Ar is selected from the class consisting of aro 
matic radicals of the benzene and naphthalene series and 
heterocyclic radicals of the diphenyleneoxide and di 
phenylenesulfide series, R is selected from the class con 
sisting of hydrogen and an aromatic radical of the ben 
zene and naphthalene series, at least two R's being such an 
aromatic radical and at least one R being hydrogen. 

2. A photosensitive compound soluble in organic sol 
vents having the following formula: 

OE 

olo-C-aoline-ul-X. 
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3. A photosensitive compound soluble in organic 

solvents having the following formula: 
C C 

co-or-D C 
4. A photosensitive compound soluble in organic sol 

vents having the following formula: 
OCE OC CE 

5. The process of producing photosensitive COs 
pounds soluble in organic solvents and having the fol 
lowing structural formula: 

wherein Ar is selected from the class consisting of aro 
matic radicals of the benzene and naphthalene series and 
heterocyclic radicals of the diphenyleneoxide and di 
phenylenesulfide series and R is selected from the class 
consisting of hydrogen and an aromatic radical of the 
benzene and naphthalene series, at least two R's being 
such an aromatic radical and at least one R being hydro 
gen, which comprises reacting an alkali metal arenediazo 
sulfonate in an aqueous medium with the acetate of an 
arylguanidine of the following furmula: 

in which R is selected from the class consisting of hydro 
gen and an aromatic radical of the benzene and naph 
thalene series, at least two R's being such an aromatic 
radical and at least one R being hydrogen. 

6. The process as defined in claim 5, wherein the arene 
diazosulfonate is sodium p-ethoxybenzenediazosulfonate 
and the arylguanidine acetate is the acetate of 1,3-di-O- 
tolylguanidine. 

No references cited. 


