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‘This invention relates to safety paper and more
particulariy to paper and the like treated with a
chemical or chemicals to render it sensitive to ink
eradicating chemicals,

In the preparation -of so-called safety papers
& chemical compound is incorporated in the paper,
which compound, upon the application of com-
mon ink eradicators to the paper, is decomposed
or chemically altered, producing a conspicuous
stain or discoloration upon the paper due to a
change in the color of the chemical compound,
thereby indicating that an attempt has been made
to alter the original writing on the paper. Paper
and the like of this type is particularly valuable

5 for use in the preparation of bank checks, deeds,

wills, drafts, stocks, and bonds, and other instru-

ments representing values or records, and offers

g protection against fraud.

Safety papers and chemicals employed in their
preparation, which have been used up to the pres-
ent time, have proven to be more or less unsatis-
factory for the reason that the color which was
developed with ink eradicators has not been strik-
ing or permanent and was éasily removed with
common chemicals, such as reducing agents.
""urthermore, some of the prior safety papers are
not fost to light, whereupon the paper becomes
discolored when exposed to sunlight. Also, some
of them lose their staln producing properties
after exposure to sunlight or ageing for s short

time.

An object of the present invention is to produce
2 safety paper which yields a conspicuocus stain
when treated with common ink eradicators which
are used in removing writing or ink from the
paper.
such type in which the stain produced by ink
eradicators is of such permanent character that
it is not removed by any chemical treatment
which will leave the paper itself unaltered. A
further object is to treat paper and the like with
& chemical compound which is stable toward the
action of light and air and atmospheric conditions

of high humidity and elevated temperatures,

whereby a material is produced which will not be
discolored upon exposure to sunlight and varying
atmospheric conditions and which will remain
sensitive to ink eradicators for indefinite periods
of time, even upon exposure to sunlight and vary-
ing atmospheric conditions. Other and further
objects are to provide new compositions of matter

- and to advance the art. Other objects will ap-

pear hereinafter.

These objects may be accomplished according
to my invention which comprises incorporating in
paper and the like, a member of the class of or-

- ganic compounds known as the amino-aryl-

60

thiazoles and their derivatives and salts. The
amino-aryl-thiazoles together with their deriva-
tives and salts have been found to be especial}y

A further object is to provide a paper of.

(CL 91—87.95)

suited to the preparation of safety paper. These
compounds react with strong oxidizing agents
such, for example, as hypochlorite, to yield high-
ly colored, insoluble, and often very stable com-
pounds. These oxidation products, especially
when formed in or on paper or the like, by ap-
plication of a bleach solution to the paper and the
like, in which has been incorporated a thiazole,
give a conspicuous color ranging from a yellow-
brown to a purple, which color cannot be removed
by further bleaching or oxidation or by the ap-
plication of acids or alkalies, or by washing until
the paper itself is destroyed.

The term ‘“amino-aryl-thiazoles” as employed
throughout this specification and the claims is to
be understood to include the various derlvatives
and their salts.

The amino-aryl-thiazoles, when pure, are color-
less solids and are very fast to light, including
direct sunlight, even when incorporated in paper.
They are stable compounds and do not decom-
pose on standing under atmospheric conditions,
over long periods of time.

Since the aminc-aryl-thiazoles are colorless
when pure, they can he readily incorporated in
white paper or paper of any color without alter-
ing the color or the shade until the paper is treat-
ed with an ink eradicator or an oxidizing agent
to develop a characteristic stain.

When paper containing these compounds is
treated with hypochlorite or other common ink
eradicator, the stain produced develops rapidly
and is formed under acid or alkaline conditions

even in the presence of reducing agents, when--

ever the ink eradicator is applied in amounts suf-
ficient to remove ordinary ink marks from the
paper.

This class of- compounds, the amino-aryl-
thiazoles, may be employed as free bases or as
salts, that is, as the hydrochloride, hydrobromide,
hydroiodide, hydrofluoride, sulfate, phosphate,
formate, acetate, or oxalate. These compounds,
as the base or as the salt, may be employed in
either aqueous solution or non-aqueous solution
as in methyl or ethyl alcohols the alcohols being
either pure or containing water. The amino-
aryl-thiazoles forming the subject matter of my
invention may be represented by the formula:

N\ H
R/ \o——blr——A
AN s/ .

in which R represents an aryl nucleus having ad-
jacent carbon atoms joined to the nitrogen and
sulfur atoms respectively, and which may be un-
substituted or may contain one or more sub-
stituents and in which A represents hydrogen. or
an alkyl, aryl, or aralkyl group. When A repre-
sents an aryl or aralkyl radical the aryl nucleus
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. may be 'unmbstii':uted or may contain sub-
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stituents. Some of the substituents which the
aryl nuclei may contain are alkyl, alkoxy, halo-

gen, amino, nitro, and sulfcuic groups. Sul--

fonated amino-aryl-thiazoles have been found to
be effective materials for safety paper, the sul-
fonated bases being more soluble and faster to
light than tHe unsulfonated compounds. '
Also, in general, the unsubstituted amino com-
pounds, in other words, those in which A repre-
sents hydrogen are to be preferred because of
their greater solubility and fastness to light.
Among the compounds which I have found to be
particularly satisfactory for my purpose are:

Amino-benzo-thiazole
Nx

N
C—NH;
g’

. Amino-a-naphtho-thiarole

I;>c-nm

* 1-amino-5-sulfonic-a-naphtho-thiscole

N
B>C—NH:
8 OsNi
Amino alkyl benzo-thiaroles
: N
N
- alkyl C—NH;
g’/
lamlﬂo-a-metﬁyl-benzo-tmnzole
CHs
Ny
No—NH;
et
1-amino-5-methyl-benro-thiazole
Mx
So~NE:
o 8/
1-amino-3-ethyl-benzo-thiszole
CsEjy N
Na
\O—NH:
s’
1-amino-5-ethyl-benso-thiazole
N;
X .
C—NH3
s/
1-amino-3-propyl-benso-thiasole
) CsHy .
N
N -
OC—NH,
4

,-amino-8-propyl-benzo-thiarols
Nx
So—NH
O 8’
Amino-alkoxy-benzo-thigzoles
N:
X
alkoxy- C—NH;
8’

1-amino-5-methoxy-benzo-thiasole

N;
X
. O—NHj
CHiO 8/
1-amino-5-ethoxy-benzo-thiazole
N -
NOo—NHy
CsHiO 1
Amino-halogen-benso-thiazoles
N .
X
~ hal C—NH;
. Ve
1-amino-3-chloro-benzo-thiazole
Cl.
-N;
X
C—NHj;
8
l-amino-g-ehlo:o—bmmothm«;h
Nx
\C—-NKs
ot 8’

1-amino-3, 4, 6-trichloro-benzo-thiszols
: (o)}

‘o N
) \C-—NHa
N 8

1
1-amino-3-bromo-benso-thiazole
" Br

N
S g—NH,
8/

Amino-alkyl-halogen-benzo-thiazoles

alkcyl .

2,
hal \O—Nm
8’
1-amino-3-methyl-5-chloro-benso-thiazole
CH;
N
\O—Nﬂa

a 8/
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1-amino-3-methyl-6-bromo-banse-thiazole 1-(aryl)-amino-apyl-thiszoles
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(1

CHg

Ny 3 .
N\ /C—N—m‘yl
. C--NH; 8 '
/ :

Br. 8

1-(phenyl)-amino-benzdthizwale

Amino—ilkoxy-halogen-benwthiazoles X " :
3 -
. N, s/
halogen— C—~NH;
: 8’/ 1-(tolyl)-tolidinyl-thiazoles
H CH:
1-amino-5-ethoxy-3-chloro-benso-thiazole N :
o N 8/ '
N‘\c NE 1-(2-methyl-phenyl)-amino-3-methyl-bengo-thiazole
—. 3
CH; -
CslL0 8 CH;s
N H
Aminoc-amino-banzo-thiazoles \0—111’
. 8 / !
' RN ,
NH— 8 /C_E ¢ 1-(4-chloro-2-methyl-phenyl)-emino-3-methyl-5-chloro-benso-thirsots,
CHs
1:5-amino-benzo-thiazole b= CHs
N~
X ’ /C—N Cl
xn
>C—Nm o 8
NH: 1-(aralkyl)-aminoc-aryl-thiszoles
Amino-nitro-benzo-thiazoles Ny JEII
N : : \C-—N—cmmxyl
TV s/
NOs—— | /C—NHn
\/"s 1-(banzyl)-amino-banzo-thiszole
1-amino-5-nitro-benzo-thingole Ny o '
—N\ s/
- C—NHg :
NOa—\/——@ The salts of any of the above compounds or
» ) their analogues have proved to be psrticulsrly
Amino-gulfonic benzo-thiszoles effective. Illustrative examples of some of these
: salts follow: ‘ .
: v
N
s omm_i_ /C—N'Hn Hydrochlorides
\\/ 8 1-amino-benzo-thistole hydrochloride
I-smino-5-sulfonic-benro-thiarole ‘ N\
.~ C—NHgHO!
Ny 8/ :
C—NH)y
8 OsNa 8

1-(alkyl)-amino-a-yl-fhimmhs
N. H

X
\"C—-I!I—alkyl
8’

1-(methyl)-am!no-benzo-thiazoie
N :
C~N—CHs .
Pl

8

1-(ethyl)-amino-banzo-thmlm
N. H

X
\C—IlI—CaHu
s/

j-aminoc-g-naphtho-thiazole hydrochloride

NSo—-NHyHOL
8

1-amino-3-m¢sthyl-b§nz&thiazole hydrochloride
CH,

BN
C—NHs—HC1
8/’

1-amino-5-methoxy-benzo-thiazole hydrochloride
Nx

. ~C—NH;- HCI
CH;0 s/ :
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1-amino-8-chloro-benzo-thiazole hydrochloride

O: C—NH:. HC1

1-amino-3-methyl-5-chloro-benzo-thiazole hydrochloride

CHas
Ny .
C—NH:- HCI
cl s/

1-(methyl)-amino- beuzo-thiazo]e hydrochloride

Q C-—-NH HCI

1-(2-methyl-phenyl)-amino-3 hyl-benzo-thi
CH» ’

le hydrochloride

Bulfates .
1-amino-5-chloro-benzo-thiszole sulfate
N

x

C—NH; - Hs80¢

Cl 8
2

1-(methyl)-amino-benzo-thiarole sulfate

N
—NH «H3i80;
s’
b2
Phosgphates
1-amino-3-methyl-5-chloro-benzo-thiazole phosphate
CH:
NN i
C—NH; | ' -HsPOq4
Cl 8

3
_ 1-(phenyl)-amino-benzo-thiazole phosphate

. HiPOs

Acetates
1-amino-5-ethoxy-benzo-thiarole acetate

N -~
X
C—NH;s

-CHiCOOH
CiH;0 8 :

1-(#chloro-Z-methyl-phenyl)-amlnto?.:ﬁmthyl-s-chloro-benzo-thiazole
aceta

.CH,COOH

CH: .

b 1 . )
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' Other compounds which have been found to be
effective for my purpose are sulfonated 1-amino-
3-methyl-benzo-thiazole, sulfonated l-amino-5-
ethoxy-benzo-thiazole and their salts. Many
other compounds falling within the class will
readily occur to those skilled in the art and my
invention is intended to include all such com-
pounds.

The application of amino-aryl-thiazoles, their
derivatives and salts, to paper will be a simple
matter to those skilled in the manufacture of
paper. These substances may be incorporated in

10

the pulp itself, that is, by adding them to the -

beater. Further, they can be added to the paper,
in solution or in suspension, with the sizing. They
can also be applied to the surface of the paper by
dipping or calendering operations. The salts of
the amino-aryl-thiazoles, for example, the hy-
drochlorides, appear to have an affinity for the
cellulose fiber since they are exhausted from the
suspension of pulp in the beater, and the thiazoles
can be efficiently applied in this manner. The
hydrochlorides may also be applied in any of the
ways above mentioned. Since these compounds
can be applied to paper in any one of & number
of routine operations employed in the manufac-
ture of paper, it will be evident that this method
of producing safety paper can be carried out at
a minimal cost. The amount of amino-aryl-thi-
azole employed will vary with the intensity of the
stain desired. However, it has been found that

20
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when the amino-aryl-thiazole is added to the

pulp in the beater, 1-5 pounds of the thiazole per
thousand pounds of pulp will give a finished paper
which will yield a deep indelible stain. Smaller
or larger amounts may be employed, if desired.
However, the above proportions have been found
to be satisfactory for most purposes. Similar pro-
portions may be employed when the substances
are incorporated in the paper in the other ways
above mentmxged although smaller quantities will
generally be employed.

Other materials, such as parchment, textﬂes,
wood fibre, wood, and in fact any material upon
which it may be desired to write or print letters

40

45

or designs with ink and obtain protection against

alteration of the writing or predetermined design,
may be treated with the compounds of my inven-
tion. Accordingly, when I refer to “paper and
the like” in the specification and claims, I intend
to include, thereby, all such materials.

While I have described certain specific com-
pounds of a class, and methods of preparing safe-
ty paper therewith, it will be obvious to those
skilled in the art that there are many other com-
pounds falling within the class which may be
employed and other methods for incorporating
the same into paper may also be employed, with-
out departing from the spirit of my invention.
Accordingly, the scope of my invention is to be

‘limited solely by the appended claims construed

as broadly as is permissible in view of the prior
art.

I claim:

1. Paper and the like having incorporated
therein s l-amino-5-chloro-benzo-thiazole.

2. Paper and the like having incorporated
therein 1-amino-5-chloro-benzo—th!azole hydro-
chloride.

3. Paper and the like having Iincorporated
therein a 1-amino-alpha-naphtho-thiazole.

4. Paper and the llke having incorporated
therein 1-amino-alpha-naphtho-thiazole hydro.
chloride.
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5. Paper and the like having incorporated 7%
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therein a
thiazole.

§. Paper and the like having incorporated
therein - l-amino-3-methyl-5-chloro-benzo-thi-
azole hydrochloride.

7. The method of rendering paper and the like
sensitive to ink eradicating chemicals which com-
prises incorporating therein a 1-amino-aryl-
thiazole compound cortaining the 1-amino-aryl-
thiazole nucleus in which the amino nitrogen is
directly bonded to the carbon of the thiazole ring
and has at least one free amino hydrogen.

8. The method of rendering paper and the like
sensitive to ink eradicating chemicals which
comprises incorporating therein g 1l-amino-aryl-
thiazole compound containing the 1-amino-aryl-
thiazole nucleus in which' the amino nitrogen is
directly bonded to the carhon of the thiazole ring
and has two free amino hydrogens. '

9. The method of rendering paper and the like
sensitive to ink eradicating chemicals which com-
prises incorporating therein & i-amino-aryl-thi-
azole compound containing the i-amino-aryl-
thiazole nucleus in which the amio. nitrogen is
directly bonded to the carbon of the thiazole
ring and has at least one free amino hydrogen and
the aryl group contains at the most two benzene
rings, .

10. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein e i-amino-aryl-
thiazole compound containing the 1-amino-aryl-
thiazole nucleus in which the amino nitrogen is
directly bonded to the carbon of the thiazole
ring and has two free amino hydrogens and the
aryl group contains at the most two benzene

i-amino-3-methyl-5-chloro-benzo-

-rings.

11. The method ‘of rendering paper and the
like sensitive to ink eradicating chemieals which
comprises incorporating therein a i-amino-aryl-
thiazole compound containing the 1l-amino-aryl-
thiazole nucleus in which the amino nitrogen
is directly bonded to the carbon of the thiazole
ring and has at least one free amino hydrogen
and the aryl group contains at the most two
benzene rings and has at least one substituent
selected from the group consisting of alkyl,
alkoxy, halogen, amino, nitro and sulfonic groups.

'12. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein a i-amino-aryl-
thiazole compound containing the 1-amino-aryl-
thiazole nucleus in which the amino nitrogen
is directly bonded to the carbon of the thiazole
ring and has two free amino hydrogens and the
aryl group contains at the most two benzene rings
and has at least one substituent selected from the
group consisting of alkyl, alkoxy, halogen, amino,
nitro and sulfonic groups.

13. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein a i-amino-aryl-

‘thiazole compound containing the 1-amino-aryl-

thiazole nucleus in which the amino nitrogen is
directly bonded to the carbon of the thiazole ring
and has one free amino hydrogen and one amino
hydrogen replaced by a carbon atom of an or-
ganic group.

14. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein a 1- amino-aryl-
thiazole compound containing the i-amino-aryl-
thiazole nucleus in which the amino nitrogen is
directly bonded to the carbon of the thiazole ring
and has one free amino hydrogen and one amino

5

hydrogen replaced by a carbon atom of an or-
ganic hydrocarbon radical.

15. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein a 1-aminco-aryl-
thiazole in which the amino nitrogen is directly
bonded to the carbon of the thiazole ring and
has at least one free amino hydrogen. -

16. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein a l-amino- aryl-
thizzole in which the amino nitrogen is directly
bonded to the carbon of the thiazole ring and
has two free amino hydrogens.

17. The method -of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein & l-aminc-aryl-
thiazole in which the am'no nitrogen is directly
bonded to the carbon of the thiazole ring and
has at least one free amino hydrcgen and the
aryl group contains at the most two benzene
rings. )

18. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein & l-amino-aryi-
thiazole in which the amino nitrogen is directly
bonded to the carbon of the thiazole ring and
has two free amino hydrogens and the aryl group
contains at the most two benzene rings.

18. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein & l-amino-aryi-
thiazole in which the amino nitrogen is directly
bond=d to the carbon of the thiazole ring and
‘has two free amino hydrogens and the aryl group
contains at the most two benzene rings and has
at least one substituent selected from the group
consisting of alkyl, alkoxy, halogen, amino, nitro
and sufonic groups.

20. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein a l-amino-aryl-
thiazole in which the amino nitrogen is directly
bonded to the carbon of the thiazole ring and
has one free amino hydrogen and one amino hy-
drogen replaced by a carbon atom of an orga,nic
hydrocarbon radical. ‘

21. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein a salt compris-
ing the combination of an acid with a i-amino-
aryl-thiazole in which the amino nitrogen is di-
rectly bonded to the carbon of the thiazole ring
and has at least one free amino hydrogen.

22. The method of rendering paper and the
like sensitive to ink eradicating chemicals which
comprises incorporating therein & salt compris-
ing the combination of a non-oxidizing acid with

_a l-amino-aryl-thiazole in which the amino ni-
trogen is directly bonded to the carbon of the
thiazole ring and has at least one free amino hy-
drogen.

23. Paper and the like having Incorporated
therein 8 l-amino-aryl-thiazole compound con-
taining the Il-amino-aryl-thiazole nucleus in
which the amino nitrogen is directly bonded to
the carbon of the thiazole ring and has at least
one free amino hydrogen.

24, Paper and the like having incorporated
therein a I-amino-aryl-thiszole compound con-
taining the 1-aminc-aryl-thiazole nucleus in
which the amino nitrogen is directly bonded to
the carbon of the thiazole ring and has two free
amino hydrogens.

25. Paper and the like heaving incorporated
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therein a 1-amino-aryl-thiszole compound con-
taining the I-amino-aryl-thiazole nucleus in

“which the amino nitrogen is directly bonded to

10
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the carbon of the thiazole ring and has at least
one free amine hydrogen and the aryl group con-
tains at the most two benzene rings.

26. Paper and the like having incorporated
therein a 1-amino-aryl-thiazole compound con-
taining the Ii-amino-aryl-thiazole nucleus in
which the amino nitrogen is directly bonded to
the carbon of the thiazole ring and has two free
amino hydrogens and the aryl group contains at
the most two benzene rings.

27. Paper and the like having incorporated
therein a 1-amino-aryl-thiazole compound con-
taining the l-amino-aryl-thiazole nucleus  in
which the amino nitrogen is directly bonded to
the carbon of the thiazole ring and has at least
one iree amino hydrogen and the aryl group
contains at the most two benzene rings and has
at least one substituent selected from the group

. consisting of alkyl, alkoxy, halogen, amino, nitro

30
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and sulfonic groups.

28. Paper and the like ha.ving incorporated
therein a 1-amino-aryl-thiazole compound con-
taining the 1-amino-aryl-thiazole nucleus in
which the amino nitrogen is directly bonded to
the carbon of the thiazole ring-and has two free
amino hydrogens and the aryl group contains
at the most two benzene rings and has at least
one substituent selected from the group consist-
ing of alkyl, alkoxy, halogen, amino, nitro and
sulfonic groups.

29. Paper and the like having incorporated
therein a 1-amino-aryl-thiazole compound con-
taining the 1-amino-aryl-thiazole nucleus in
which the amino nitrogen is directly bonded to
the carbon of the thiazole ring and has one free
amino hydrogen and one amino hydrogen re-
placed by a carbon atom of an organic group.

30. Paper and the like having incorporated
therein a 1-amino-aryl-thiazole in which the
amino nitrogen is directly bonded to the carbon
of the thiazole ring and has at least one free
amino hydrogen.

31. Paper and the like having incorporated
therein a 1-amino-aryl-thiazole in which the
amino nitrogen is directly bonded to the carbon

2,081,683

of the thiazole ring and has two free amino hy-
drogens. _

32, Paper and the like having incorporated
therein a 1-amino-aryl-thiazole in which the
amino nitrogen is directly bonded to the carbon
of the thiazole ring and has at least one free
amino hydrogen and the aryl group contains at
the most two benzene rings.

33. Paper and the like having incorporated
therein a I-amino-aryl-thiazole in which the
amino nitrogen is directly bonded to the carbon
of the thiazole ring and has two free amino hy-
drogens and the aryl group contains at the most
two benzene rings.

34. Paper and the like having incorporated
therein a 1-amino-aryl-thiazole in which the
amino nitrogen is directly bonded to the carbon
of the thiazole ring and has two free amino hy-
drogens and the aryl group contains at the most
two benzene rings and has at least one substit-
uent selected from the group consisting of alkyl,
alkoxy, halogen, amino, nitro and sulfonic
groups.

35. Paper and the like having incorporated
therein a 1-amino-aryl-thiazole in which the
amino nitrogen is directly bonded to the carbon
of the thiazole ring and has one free amino hy-
drogen and one amino hydrogen replaced by a
carbon atom of an organic hydrocarbon radical.

36. Paper and the .like having incorporated
therein a salt comprising the combination of an
acid with a 1l-amino-aryl-thiazole in which the
amino nitrogen is directly bonded to the carbon
of the thiazole ring and has at least one free
amino hydrogen.

37. Paper and the like having incorporated
therein a .salt comprising the combination of a
non-oxidizing acid with a 1-amino-aryi-thiazole
in which the amino nitrogen is directly bonded
to the carbon of the thiazole ring and has at
least one free amino hydrogen.

38. Bank checks having incorporated therein
& 1l-amino-aryl-thiazole compound containing
the l-amino aryl-thiazole nucleus in which the
amino nitrogen is directly bonded to.the car-
bon of the thiazole ring and has at least one
free amino hydrogen. **

- SAMUEL LENHER.
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