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ABSTRACT OF THE DISCLOSURE
Water-soluble quaternized cationic monoazo dyestuffs

of the formula
N
Rx—N/ \ o

Ry

@

—N=N—B | z©

N

|
Rs

wherein B is a residue of a coupling component and Ry,
Ro, R5 and Z© are the radicals individually defined in the
specification and claims. The cationic monoazo dyestufls
are suitable for the dyeing of various materials such as
paper, mordant-treated cellulose fibers, acetate fibers, silk,
leather, polyester fibers and the like and especially for
the dyeing of fibrous materials made of polyacrylonitrile
or copolymers thereof. The dyeings in orange to reddish
violet shades obtained with the new dyestuff possess an
excellent fastness to light, washing and the like. The dye-
stuff is further characterized by the fact that the result-
ing dyeing can be more completely discharged by treat-
ment with stannous chloride than the dyeings obtained
by analogous dyestuffs hitherto known.

This invention relates to novel cationic azo dyestufls
and more particularly relates to mnovel quaternized
cationic monoazo dyestuffs capable of dyeing various
fibrous materials including natural and synthetic fibrous
materials in full, dense and brilliant shades. The dyeings
in orange to reddish violet shades thus obtained are char-
acterized by their good fastness properties.

The novel cationic monoazo dyestuffs of the present
invention are represented by the general formula

A ®
|- z \C— '=N—B—| o

R z
Rs

A basic monoazo dyestuff of the following formula:

N D
my \C——N—-N—B-l 79
R,-(':\ / o

N

]

wherein R, is a member selected from the group consist-
ing of lower alkyl, benzyl and phenyl, R, is hydrogen,
lower alkyl, benzyl or phenyl; Rs is 2 member selected
from the group consisting of lower alkyl, benzyl, car-
bamoyl-ethyl, carbamoyl-isopropyl, lower alkoxy-ethyl
and lower alkylcarbonylethyl, and B is a member selected
from the group consisting of

1) R
A—N<
Ra (&)

1)
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2

wherein A is phenyl or naphthyl or phenyl substituted
by a member selected from the group consisting of lower
alkyl, lower alkoxy, meta-acetylamino and ortho- or
meta-chlorine, and R; and R, are each a member selected
from the group comnsisting of hydrogen, lower alkyl, beta-
oxyethyl, beta-cyanoethyl, beta-chloroethyl, beta-meth-
oxyethyl, beta-ethoxyethyl, benzyl, phenyl and 4-ethoxy-
phenyl;
if) CHy—CH;
A'-—-N\ /X1

CH,—CH; 3)
wherein A’ is a phenyl and X; is a member selected from
the group consisting of oxygen, imino and methylene;

CH;
CH—X3

i)

)
wherein Y is lower alkyl and X5 is a member selected
from the group consisting of hydrogen, hydroxy, methoxy
and chlorine and

iv)
———CH;

H
\ITI/\ <

Y )

wherein Y is a member selected from the group consist-
ing of lower alkyl and beta-cyanoethyl, X; is methyl and
Z®8 is an anion.

The above-defined cationic monoazo dyestuffs of the
present invention may advantageously be prepared by
quaternizing particular monoazo dyestuffs free from sul-
fonic and carboxylic radicals and represented by the for-
mula

N
R 1—11/ \
Ry
~ o

wherein R;, R, and B have the same meanings as afore-
mentioned, with a quaternizing agent according to the
conventiona! procedure. There are thus obtained novel,
water-soluble basic monoazo dyestuffs having excellent
characteristics with respect to the shades of dyeing prop-
erties.

The quaternary ammonium monoazo dyestuffs of the
present invention, as will be explained later in detail, are
new triazol compounds having chemical structures wholly
different from those of hitherto known basic monoazo dye-
stuffs derived from aminotriazol compounds.

It is surprising and wholly unexpected that the particu-
lar triazol monoazo dyestuff of the abovementioned gen-
eral Formula 6 used as the starting material for the qua-
ternization according to the present invention can be pre-
pared by diazotizing an aminotriazol compound which
contains a substituent at a definite nitrogen atom of said
triazol ring and then coupling the resulting diazotized
aminotriazol compound with an azo component capable
of providing the residue B in the Formula 6. The said tri-
azol monoazo dyestuff possesses a definite chemical struc-
ture leading to the formation of the quaternized ammo-
nium compound having particular dyeing properties which
are distinguished from those of known quaternized tria-
zol-type basic azo dyestuffs.

The hitherto known quaternized triazol-type basic azo
dyestuffs derived from known triazol azo dyestuffs are

C—N=N--B
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TABLE 11

Intermediate monoazo dyestuff used in present invention Intermediate monoazo dyestuff used in known processes

Benzylation product (II) of 2 compound having the
formula:

Chemical formula... @ HC N / o
TN N\ (o8 \ s
N O\ % i C—N=N— N
ab S BN N4 Nem
% CaHs N i
o
A Max. in pyridine.. 431 mp. eemcarecmmmecmemn——eemaen 458 mpy.
) Benzylation product (IV) of a compound having the
formula:
Chemical formula.. . H
OH’C\ /N\ CiHs /N\ CoH
. 2H3 5
N N
H) SRS PR R e
\N/ cm@ \N/ cm—@
T aw
A Max. in pyridine. . 418 Mo oo eemmmmaee mecmmccmemcemmam—nen 450 mp.

In the accompanying FIGS. 1 and 2, the absorption Here again, it is noted from Table III and FIGS. 1
spectra in the visible region of the intermediate monoazo 25 and 2 that the maximum absorption wave length in the
dyestffs and of the quaternary ammonium salts thereof spectra of the quaternary ammonium compounds of the
according to the present invention are graphically shown present invention, like those of the compounds (I) and
in comparison with the absorption spectra of the .corre- (IIT) in Table IT and in FIGS. 1 and 2, shift toward the
sponding intermediate monoazo dyestuffs and the quater- region of shorter wave lengths in the continuous spectrum
nary ammonium salts thereof obtained by the known 30 over the maximum absorption wave length in spectra of
processes. the afore-mentioned known quaternarized ammonium azo

As is seen from Table II and the curves in FIGS. 1 and dyestuffs. The shades of the quaternarized ammonium azo
2, the maximum absorption spectra of the compounds (I) dyestuffs according to the present invention on polyacrylo-
and (III) to be used in the present invention, different nitrile fibres can also be distinguished from those of the
from those of the compounds (II) and -(IV) to be used 35 known quaternarized ammonium azo dyestuffs. Again,
in the known processes, shift toward the region of shorter these facts prove that there is a distinct difference between
wave lengths in continuous spectrum than those of the the chemical structures of these two groups of the dye-
known compounds (II) and (IV). This fact proves that stuffs. It is thus believed that the dyestuffs according to
the chemical structures of the former two compounds dif- the present invention have chemical structures corre-
fer from those of the latter two. It is therefore sure that 40 sponding to the Formulae i and j of the Group C
the former compounds must have the structures falling in Table 1, whereas the known dyestuffs would have the
in wtih the Formula e of Group B in Table I, while the chemical structure corresponding to anyone of the For-
latter compounds must have the structures falling in with mulae g, h, kand L.
either one of the Formulae d and £. : Incidentally, it has been observed that the azo dyestuffs

Similarly, the absorption spectra in the visible region of 45 obtained starting from 2-benzyl-3-amino-1,2,4-triazol hy-
a few quaternary ammonium compounds (V), (VII), drochloride melting at 241° C. which had been prepared
(IX) and (XI) obtained from the intermediate triazol according to the teaching of the article of Shirakawa, the

monoazo dyestuffs according to the present invention and Journal of Japanese Pharmacological Society, 80, pp.
of the equivalent known ammonium compounds (VI), 1550-6 (1960), unexceptionally show the same absorption
(VIID), (X) and (XII) obtained by the known processes 50 gpectra as those of the known azo dyestuffs. It is therefore
are shown in Table III and FIGS. 1 and 2. These quater- surmised that the known intermediate azo dyestuﬁ should
nary ammonijum compounds weer also chromatograph- probably have the Formula d of Group B in Table I, and
ically identified as simple substances. furthermore the quaternary’ ammonium compound de-
TABLE III
Compounds of present invention Compounds prepared by known processes
Methylation Product (V) a compound having the Dimethylation Product (IV) of acompound having
formula: the formula:
Chemical formula........ Tl Hs?/N CH
Hs
N \ / / \ Cszs
| C—N=N —N
HC\ / \CzH C —N=N
. 5
N C:Hj
ALmax. in water. . ooouozoiiiiiiioie 524 Mg e e emec el mnen Tuiininn. 538 mp.
Shade on polyacrylomtnle ﬁbres_--_ Red._... e Bluish red.
Structura] formula ) M%thylatlon Product (VII) of Compound (I)- . eeaeooon Mg,thylatmn Product (VII) of Compound (II).
Amax, in water. B2B IO e
Smﬁade on polyccrylomtnle fibres._.- Red_._ Blmsh red.
Struc?llxral formula. él‘égrbamoylethylatlon Product (IX) of Compound (I)... (;iarbamoylethylatwn Product (X) of Compound (IT):
A water muy
STl‘;ie on polyacrylomtnle fibres__.. Red-. Blulsh red.
Structural formula y Methylatlon Produet (XI) of Compound (ITT)..cu__. Methylatlon Product (XII) of Compound (IV).
Amax. Inwater. el 518 m, 535

Shade on polyacrylonitrile fibres.... Yello\msh red - Blulsh red.
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rived therefrom should naturally have either one of the
Formulae g and h. It may be concluded taking into con-

‘sideration of the effect of the steric hindrance of the com-.
-pounds of Group B upon-a quaternizing agent, that there -

is a probability that the compound (d) will result in the
compound (h) according to the known process, while the
compound (e) will result in the compound (j) according
to the present invention.

The above presumption is reasonably supported by the
chemical formulae of the analogous compounds given,
for example, in the specification of British Pat. No.
837.471.

At any rate, it is obvious from the above consideration
that the triazol monoazo dyestuffs in the form of quater-
nary ammonium- salts of the present invention are new
substances that can wholly be distinguished from those
disclosed in British Pat. Nos. 837,471 and 791,932.

The intermediate triazol monoazo dyestuffs represented
by the Formula 6 which serve as starting materials for
the production of the quaternized monoazo dyestuffs
according to the present invention may be obtained by
coupling a diazotized 3-amino-1-substituted (or 1,5-di-
substituted) 1,2,4-triazol in an aqueous medium with an
amino compound of the benzene or naphthalene series
‘free from acid radicals which are capable of dissociating
in water.

As examples of the amine compounds, there may be
used various kinds of compounds conventionally used in
the field of azo dyestuffs and preferably those capable
of coupling at the paraposition to the amino group. Al-
though the amino group may be a primary or secondary
one, a tertiary amino group is preferable. As exemplary
substituents for R, and Ry in said amino group, there may
be mentioned, for example, hydrogen, methyl, ethyl, pro-
pyl, butyl, g-hydroxyethyl, p-cyanoethyl, g-methoxyethyl,
p-ethoxyethyl, g-chloroethyl, benzyl, phenyl and 4-ethoxy-
phenyl and the like.

As the cyclic amino compound of the aforementioned
Formula 3, there may be mentioned piperidino, piperazino
and morpholino compounds and the like. There may be

15

fo

20

25

30

40

further mentioned tetrahydroquinolyl compounds such as,

for example, 1-buty}-3-oxyl-1,2,3,4-tetrahydroguinoline as
the compound of the Formula 4 and also indolynil com-
pounds, such as, for example 1,2-dimethyl indoline as the
compound of Formula 5. —

As suitable amino compounds such as abovementioned, °

there may be enumerated, for example,

N- (beta-cyanoethyl)-o-chloroaniline,
N-(beta-cyanoethyl)-o-anisidine,
N,N-diethylaniline,

N,N-diethyl-m-toluidine,
N,N-diethyl-m-chloroaniline, |
‘N,N-diethyl-m-anisidine,
“N;N-diethyl-N’-acetyl-m-phenylenediamine, .
N,N-dimethylaniline,

N,N-di-n-butylaniline, : =
N,N-dibenzylaniline, .
N-ethyl-N-benzylaniline,
N-ethyl-N-(beta-oxyethyl)aniline,
N-ethyl-N-(beta-oxyethyl)-m-toluidine,
N-methyl-N-(beta-chloroethyl)aniline,
N-benzyl-N-(beta-cyanoethyl) aniline,
N,N-bis(beta-cyanoethyl) aniline,
'N,N-Jbis(beta-cyanoethyl)-m-toluidine,

N, N-bis(beta-chloroethy!)-aniline,
N-methyldiphenylamine,
N-ethyl-4-ethoxy-diphenylamine,
1,2-dimethyl-indoline, 7
1-(beta-cyanoethyl)-2-methylindoline,
N-phenylmorpholine, - .
1-methyl-1,2,3,4-tetrahydroquinoline,
1-methyl-3-oxy-1,2,3,4-tetrahydroquinoline,
1-butyl-3-0xy-1,2,3,4-tetrahydroquinoline, )
1-methyl-3-chioro-1,2,3,4-tetrahydroquinoline and

45

50
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8
1-methyl-3-methoxy-1,2,3,4-tetrahydroquinoline

and so on. . o

As exemplary substituent for R, in the aforementioned
triazol compound, there may be mentionéd an alkyl con-
taining ‘1—4 carbons, such as methyl, ethyl, butyl and the
like, benzyl and phenyl; and as the substituent for R in
said triazol compound, there may be mentioned hydro-
gen, an alkyl containing 1-4 carbon atoms such as

" methyl, ethyl, butyl and benzyl and phenyl radicals.

For example, the following triazol compounds are pref-
erably employed:
1-methyl-3-amino-1,2,4-triazol,
1-ethyl-3-amino-1,2,4-triazol,

~1-benzyl-3-amino-1,2,4-triazol,

1-benzyl-5-methyl-3-amino-1,2,4-triazol,
1-phenyl-3-amino-1,2,4-triazol,
1,5-dimethyl-3-amino-1,2,4-triazol,
‘1-methyl-5-benzyl-3-amino-1,2,4-triazol,
1-ethyl-5-phenyl-3-amino-1,2,4-triazol,
1,5-diphenyl-3-amino-1,2,4-triazol,
1-phenyl-5-methyl-3-amino-1,2,4-triazol,
1-benzyl-5-phenyl-3-amino-1,2,4-triazol,
1,5-dibenzyl-3-amino-1,2,4-triazol
and so forth. .

The novel cationic azo dyestuffs of the present inven-

tion may be prepared by quaternizing the azo dyestuffs
represented by the aforementioned general Formula 6 in

accordance with the following two procedures..

In the first procedure, the azo dyestuffs are subjected
to reaction with an alkylating agent or benzoyl chloride
in an inert organic solvent such as benzene, toluene,
xylene, chloroform, carbon tetrachloride,. tetrachloro-
ethane, chlorobenzene, o-dichlorobenzene, nitrobenzene,
dioxane and dimethyl formamide. Instead of the inert or-
ganic solvent, there is used an excess of an alkylating
agent or benzyl chloride. As preferable alkylating agent,
there may be mentioned esters of inorganic and organic
sulfonic acids and alkyl halides. The following are the
typical examples of the agents:

Dimethyl sulfate, diethyl sulfate, methyl ester of ben-

. zene - sulfonic acid; methyl, ethyl and butyl esters of p-

toluene sulfonic acid, methyl chloride, methyl bromide,
ethyl iodide, ethyl bromide and so forth.

Alihough the quaternization reaction of the present in-
vention is exothermic, an external heating is required in
most cases in order to initiate the reaction. The reaction
is advantageously carried out an an elevated temperature.

In the second procedure of the quaternization, the addi-
tion of an alpha, beta-unsaturated compound to the inter-
mediate monoazo dyestuff is carried out in a suitable
solvent in the presence of a proton yielding substance.
Solvents such as ethanol, dimethyl formamide and in par-
ticular formic and acetic acids are suitable, because these
substances are capable of highly dissolving the inter-

. mediate. azo dyestuffs.. As_ proton yielding substances,

60

65

70

there may be employed not only inorganic acids such as
hydrochloric, sulfuric and hydrobromic acids and theé like
but also organic acids-such as glacial acetic acid, ben-
zene and toluene sulfonic acids and so forth. L

As examples of alpha, beta-unsaturated compounds,
there may be mentioned acrylic amide, methacrylic
amide, vinyl methyl ketone, vinyl methyl ether and the
like, and acrylic amide is particularly preferable. Al-
though the reaction is exothermic, it is desirabel to heat
the reaction system to initiate the reaction.

The resulting quaternary monoazo dyestuffs; if they
are insoluble in the inert solvent employed, will settle out.
They are recovered easily by filtration, Alternatively, the
solvent may. be removed. from the reaction mixture by
means of vacuum distillation or steam distillation. When
a solvent is employed which is miscible with water, the

- resulting dyestuff in the form of quaternary ammonium -

.98

salt may be separated by saiting out from its aqueous
solution. , - . B S
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The quaternized cationic monoazo dyestuffs according
to the present invention contain in their molecule an ani-
onic radical derived from, for example, hydrochloric, hy-
drobromic, sulfuric, benzene and/or toluene sulfonic
acids as well as monalkyl esters of sulfuric acid. Owing
to their strongly basic nature, the colored cationic moiety
of the quaternized monoazo dyestuff molecule of the
present invention forms the stable salts with anions de-
rived from relatively weak organic acids such as formic,
acetic and oxalic acids. In a certain case, hydroxy ion is
also embraced in these salt-forming anions. The dyestuff
salts can also form a double salts with zinc chloride.

The novel quaternized ammonium monoazo dyestuffs
of the present invention, in view of their chemical struc-
ture, belong to a class of basic dyestuffs of orange to
reddish violet colors and exhibit a good solubility in water.
They are adapted for dyeing papers, cellulose fibres pre-
treated with a mordant such as tar-tar emetic and tannin,
acetate fibres, silk, leather and synthetic fibres and partic-
ularly those made of polyacrylonitrile and copolymers of
acrylonitrile. Particularly, the dyeings on the fibres of
polyacrylonitrile and copolymers of acrylonitrile, exhibit
excellent dyeing properties.

Tn most cases, the dyeings thus obtained are highly
brilliant in shades and are characterized by a variety of
orange colors. This is highly appreciated, because there is
a difficulty in production of dyestuffs capable of producing
such shades of the dyeings according to the known proc-
esses. The dyeings obtained with the novel dyestuffs show
excellent fastnesses to light, washing, rubbing, heat and
the like.

The different affinities of the dyestuffs of the present
invention on these fibrous materials make it possible to
provide a variety of satisfactorily controlled dyeings rang-
ing from deep to light colors of level dyeing.

Further characteristics of the dyeings on poly-acrylo-
nitrile fibres obtained with the novel dyestuffs according
to the present invention are their good dischargability
when treated with stannous chloride. This is surprising,
because the dyeings on poly-acrylonitrile fibres obtained
with the known similar dyestuffs cannot satisfactorily be
discharged by such treatment.

The following examples illustrate the invention but
should not be construed as limiting the invention. In the
examples, parts and percents are by weight unless other-
wise indicated.

EXAMPLE 1

17.4 parts of 1-benzyl-3-amino-1,2,4-triazol were dis-
solved in 140 parts of a 60% acetic acid. To the solu-
tion were added 10 parts of a 98% sulfuric acid, and the
whole was cooled to —2°-0° C. At that temperature, 149
parts of nitrosylsulfuric acid prepared with 7.3 parts of
sodium nitrite were added drop by drop. The reaction
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mixture was kept for one hour in the presence of an
excess of nitrous acid. After completion of the diazotiza-
tion, a small amount of urea was added to the reaction
mixture to destroy the remaining nitrous acid.

A solution prepared by dissolution of 15.1 parts of
N,N-diethylaniline into 180 parts of glacial acetic acid
was poured into the above diazotized solution while keep-
ing at a temperature of 0°-2° C., and the whole was

_stirred for 30 minutes.

117 parts of ammonium acetate were then added in a
course of an hour, and stirring was continued for a half
an hour to complete the coupling. After the coupling,
the whole was poured into 1,500 parts of ice-water. Yel-
lowish orange precipitate separated out was recovered
by filtration, washed with water and dried at 70° C.

There was thus obtained a monoazo dyestuff having
the formula

N
o e,
EC=N/ \C 2H

33.6 parts of this dyestuff were dissolved in 160 parts
of dimethylformamide. To the solution were added drop
by drop 25.2 parts of dimethyl sulfate at a temperature of
90°-95° C. The mixture was agitated at that temperature
for additional two hours to complete quaternization. Then
the mixture was poured into 1,500 parts of water followed
by adding 200 parts of sodinm chloride at 80° C. The
whole was allowed to cool. The reddish orange precipitate
separated out was recovered by filtration and dried at 70°
C. There was obtained 36.2 parts of a quaternary ammo-
nium salt of the azo dyestuff, which was soluble in water
to yield a red solution. From a weak acid dyebath, the
dyestuff produced on acrylonitrile fibres a dyeing of bril-
liant red shade having considerably excellent fastness
properties to light, washing, rubbing and heat. The dyeing
was thoroughly discharged when treated with stannous
chloride.

An ethylated monoazo dyestuff was obtained by the
same procedure as that described in this example except
that a corresponding amount of diethyl sulfate or ethyl
ester of p-toluene sulfonic acid was substituted for di-
methyl sulfate in this example. By using zinc chloride in
addition to sodium chloride for salting out of the quater-
nized monoazo dyestuff, there was obtained a double salt
of the dyestuff with zinc chloride.

Other quaternized monoazo dyestuffs having similar
dyeing properties were obtained by repeating the same
procedure starting from the intermediate monoazo dye-
stuffs listed in the following Table IV. In table, the
“shade” was that of the dyeings on poly-acrylonitrile
fibres with the resulting quaternary ammonium salts of
the monoazo dyestuffs.

C3Hg

TABLE IV
Solvent i
Example Intermediate monoazo dyestuft (parts) (parts) Quaternizing agent (parts) Shade ™
b N Dimethyl Dimethyl sulfate (26.2)cu-ocao Red.
HO—N \ /CzHa i('(])%l(!ﬁ?‘mide
mé /C'N=N_©'N\
\N (|31 C:Hs
(29.3)
B TN L e [ Diethyl sulfate (31.8)._ccum-o.. Red.

AN
o e

IlIHCOCHa
(37.4)

CaHs

CoHs



3,679,656
11 12

TABLH IV—Continued

Solvent '
Example Intermediste monoazo dyestuff (parts) ’ (parts) Quaternizing agent (parts) Shade
Y TR Dimethyl Dimethyl sulfate (25.2) ...~ Orange.’
. H2C formamide
\ / \ CHzCHzCN (160). ~ : :
| mC “N~N"© -
v il >
. (43.6)
| I = /N\ (I_‘;l . . Dioxan (150)...... do. e Do.
H3;C—N /
0 N s
/ CH3;CH:CN
N
Dimethyl p-Toluene sulfonic acid Red.
formamide methyl ester (37.2). .
(160). :
PR s [+ SRR ... Dimethyl sulfate (25.2)........ Orange. :
..... s [ YOS s [+ JUNUPURPRURIIR 1

9.-.._..; ....... (o (¢ SO, p-Toluene sulfonic acid ethyl Red.
N ester (40.0).
/ \ CiHs ’
N N\ /
Piasa e | E

H
\N/ \cmcmocm
(35.0)
b [ T, : RO ) W Dimethyl sulfate (25.2).......- Red.
) N
e N/ \ . /CaHs
20—
, é C—N=N—< >——N\
/X / C3Hs
N
(42.5) .
Weosinm= : Dioxan (180)- zen-0memeeson oo oeenn. Yellowish
N - red. -
Ve \ czm '
i Dol O
o —N—
X / CH2~
N —
(39.6)
2oz : S [ I Diethyl sulfate (31.8)-.._...... Red.
N
/ \ CH;s
—Hzc-—lz D W @ N
e - .
\N/ CHzCILC1
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TABLY IV—Continued
Solvent
Example Infermediate monoazo dyestuft (parts) (parts) Quaternizing agent (parts) Shade
18 Dimethyl p-Toluene sulfonic acid ethyl Orange.
formamide ester (40.0).
/N CH:CH:CN a0 ‘
2CHz
—H,C—N \\ /
- é C—N=N— —N\
X / (E CH:CH:CN
N H;
(39.8)
S\ U (T, Benzyl chloride (25.3)c-cceee-a Red.
3
l CH;CH;
HC
\N / C;H,0 C:Hs
(37.8)
b 1 T, N/ \ Diozan (160).. Dimethyl sulfate (26.2).cccvn-- Red.
H; C—~
@HZC ) N C—N—N—ON/
: X / CH;CH,CN
(36.1)
EXAMPLE 16 25  27.2 parts ‘of the above monoazo dyestuff were dissolved

9.8 parts of 1-methyl-3-amino-1,2,4-triazol were dis-
solved in 140 parts of a 60% acetic acid, and 10 parts of
a 98% sulfuric acid were added. The whole was cooled
to a temperature of —2°-0° C. At this temperature, 149
parts of nitrosyl sulfuric acid prepared from 7.3 parts of
sodium nitrite were added drop by drop. By maintaining
an excess of nitrous acid in the solution for one hour, the
diazotization was performed. The remaining nitrous acid
was removed by decomposing it with addition of a small
quantity of urea.

Another solution was prepared by dissolving 16.5 parts
of N-phenylmorpholine in 180 parts of glacial acetic acid
and cooled to 0°-2° C., which was then poured into the
above diazotization mixture. After agitating the mixture
for a half an hour, there were added 117 parts of am-
monium acetate during one hour and the agitation was fur-
ther continued for a half an hour to ensure the coupling.
After completion of the coupling, the ligunor was poured
on 1,500 parts of ice-water. The yellowish orange pre-
cipitate was recovered by filtration and washed with
water. Upon drying at 70° C., a monoazo dyestuff having
the following chemical formula was obtained.

30

35

40

45

in 160 parts of dimethyl formamide. To the solution were
added dropwise at a temperature of 90°-95° C. 31.8 parts
of diethyl sulfate. At that temperature, the whole was
stirred for two hours to complete quaternization. After
completion of the quaternization, the mixture was intro-
duced into 1,500 parts of. water. 200 parts of sodium
chloride were added at 80° C. and the mixture was allowed
to cool. The reddish orange precipitate thus separated out
was filtered and dried at 70° C. There was obtained 32.2
parts of the quaternary ammonium salt of said monoazo
dyestuff, The dyestuff salt was soluble in water to give a
red solution. Dyeing on polyacrylonitrile fibres in a bril-
liant red shade was obtained from a weak acid dyebath.
The dyeing possessed excellent fastness properties to
light, washing, rubbing and heat. The dyeing was dis-
charged white by treating with stannous chloride.

A methylated quaternary ammonium salt of monoazo
dyestuff was obtained by the same procedure as that dis-
closed in the afore-mentioned example except that an
equivalent amount of dimethyl sulfate or p-toluene acid
methyl ester was substituted for diethyl sulfate. The re-
sulting quaternary ammonium salt was recovered as its
double salt of zinc chloride in addition to sodium chloride.

Two other quaternized monoazo dyestuffs having simi-

\ CHz—CHz lar dyeing properties were obtained by repeating the same
HaC—N \ 50 p . .
O—N=N procedure, starting from the intermediate monoazo dye-
CH » CH stuffs listed in Table V below, wherein the “shade” was
N z 2 that of the dyeings on polyacrylonitrile fibres.
TABLE V
Solvent
Example Intermediate monoazo dyestuff (parts) (parts) Quaternizing agent (parts) Shade
A7 e Dimethyl Dimethyl sulfate (26.2)-acec... Red.
formami
CH cH (160).
cm—~N \ AN
C-——N——N NH
\ CHz—CHz
H:C
(36.1)
18 .o = weeedoao e p-Toluene sulfonic acid Red.
N methyl ester (37.2).
/ CH—CH.
e N\ A
é C—N=N: —-N\ /CH:
/ \N/ CH:—CH3

(42.3)
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EXAMPLE 19

25 parts of 1-benzyl-3-amino-5-phenyl-1,2,4-triazol
were added to 150 parts of a 60% acetic acid and 10 parts
of a 98% sulfuric acid were then added at a temperature
up to 10° C. The mixture was cooled to —2°-0° C, At 5
this temperature, 145 parts of nitrosylsulfuric acid de-
rived from 7.8 parts of sodium nitrite were added drop-
wise to the mixture,

Diazotization of the mixture was carried out by main-
taining therein an excess of the nitrous acid for one hour.

Another solution was prepared by dissolving 21.6 parts
of 1-butyl-3-oxy-1,2,3,4-tetrahydroquinoline in 180 parts
of glacial acetic acid. The solution was then added to the
above diazotized solution while keeping the temperature

10

in 277 parts of dimethyl formamide, To the solution were
added dorpwise at 90°-95° C. 25.2 parts of dimethyl
sulfate. At the same temperature, the mixture was stirred
for two hours to complete the quaternization. The quater-
nized solution was then introduced into 1,500 parts of
water, and 200 parts of sodium chloride were added at 80°
C. The mixture was allowed to cool. A red precipitate
separated out which was recovered by filtration and dried
at 70° C. There were thus obtained 46.2 parts of the
quaternary ammonium salt of the said monoazo dyestuff,
which was soluble in water to give a red solution. The dye-
stuff salt produced a dyeing of bright red shade on poly-.
acrylonitrile fibers from a weak acid dyebath, The dyeing
exhibited excellent fastness properties to light, washing,

by

(44.2)

at 0° C. to 2° C. After stirring for a half an hour, 117 15 zvul?il:;nvgﬂ;idi? :?;; E:tggﬁfh‘:?:nngf ?}:fgiéi;scharged
parts of ammonium acetate were added to the mixture Another ethylated terna : salt £ th
during an hour, The coupling was performed by further ; elaylated qualernary ammoninm or tie
stinringg or 5 Tolf o hogr '%’he wlfgle was theg poured aforementioned monoazo dyestuff was obtained by the
h PR . R same procedure as that disclosed in the afore-mentioned
L‘}t:nglés 03: cl;a;'nt:t:fw:lcs erzvgf,;’reafg tlé;;;:;l;lémvgazﬁllgW{stllll 20 example except that an equivalent amount of diethyl sul-
ater aﬁ T g ol ot 70° G Thore w};s obtained o mgm::zo fate or p-toluene sulfonic acid ethyl ester was substituted
. - g g for dimethyl sulfate as the quaternizing agent. .
dyestuff having the following chemical formula " Farthermore, a zinc chloride double salt of said quater-
el N . ST . nary ammonium salt of the dyestuff was obtained by salt-_
/ CH. 25 ing out the resulting dyestuff salt with zinc chloride along
@'CH’—N \C—N—N ’CH oH with sodium chloride.
é — A variety of the quaternary ammonium salts of the
@/ o/ o monoazo dyestuffs having similar dyeing properties to
N tho-se.of the afore-mentioned example were prepared in
n—C.H, 30 a similar manner starting from the intermediate monoazo-
dyestuffs listed in the following Table V1. In table, “shade”
46.2 parts of the above monoazo dyestuff were dissolved was that of the dyeings on polyacrylonitrile fibres.
TABLE VI
Example Intermediate monoazo dyestuff (parts) Solvent (parts) Quaternizing agent (parts) Shade
b7 I = N, Dimethyl form- h ez Red.
; \ o gnll?dey( m;m Dimethyl sulfate (25.2)- Red
CH~NT "\ 2
L C—-N=N Nemom
H;C— N /
\N N /(l)Hz
1
CH;
: (36.2)
A e N fromso i [ SN wvizoz Diethyl sulfate (31.8)..cczzzx Red.
@—cm—N/ N\
’ mo—& O-N=N CH,CH,CN
. — 2
' v Lo
N —N
dH,—«lH—-cH;
" (34.8) ' T
2. i z2:2.d0.....zzzz: Dimethyl sulfate (25.2)._== Bluish ...
N red.
/
CH;—N
’—(IJ \C_N=N CH
-l g ]
N N
Hz—(LH—CHs
. ‘ . (40.8) .
= Nl ‘ /N SR+ (s S entid p-'l‘olttlllerie sulfonic acid Red.
@—CH:—N \ /CE’ methyl ester (37.2).
X C—N=N CHCI '
. N\ / éH: »
N
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- ] o TABLE VI-Continued
Example Intermediate monoazo dyestuff (parts) - Solvent (parts) Quaternizing agent (parts) Shade
b S, Dimethyl form- Dimethyl sulfate (25.2)...__ Red.
amide (160).
CHz—N
C"N—N CHO CH;
< /> \ /
éHs
(43.8)
°8.ecssmes N T d0....czzon Diethyl sulfate (81.8)..—ic Bluish

(40.8)

N
CH:—N/ \ | .
C—N=N- N—CH;
SR

CH;

éHa—- Hy

EXAMPLE 26

18.6 parts of 1-benzyl-5-methyl-3-amino-1,2,4-triazol
were dissolved in 130 parts of an 80% acetic acid. 10
parts of a 98% sulfuric acid were added thereto and the
solution was cooled to —2°-0° C. At this temperature,
149 parts of nitrosylsulfuric acid derived from 7.3 parts
of sodium nitrite were added dropwise. The diazotiza-
tion was carried out by maintaining an excess of nitrous
acid in the solution for one hour. The unreacted nitrous
acid was then decomposed with a small amount of urea.

Another solution was prepared by dissolving 18.8 parts
of N-methyl-diphenylamine in 100 parts of glacial acetic
acid. The solution was then added to the above-men-
tioned diazotized solution at a temperature of 0°-2° C.
After stirring for a half an hour, 125 parts of sodium
acetate were added to the mixture during one hour, and
stirred for an additional half an hour to complete the
coupling. The whole was then poured into 1,500 parts
of ice-water. The yellowish orange precipitate separated
out was recovered by filtration, washed with water and
dried at 70° C. There was obtained a monoazo dyestuff

having the following chemical formula

25

30

35

40

45

38.2 parts of the above monoazo dyestuff were dis-
solved in 200 parts of glacial acetic acid. To the solu-
tion were added at 90°-95° C. 10.6 paris of a 36%
hydrochloric acid and then 71.1 parts of acrylamide. The
whole was stirred at that temperature for 4 hours to
ensure a perfect quaternization. The reaction mixture
was poured into 1,500 parts of water. A small amount of
activated charcoal was added and the whole was stirred
and filtered. The resulting dyestuff salt was salted out
from the filtrate as a reddish orange precipitate by add-
ing 15.2 parts of zinc chloride and 200 parts of sodium
chloride, recovered by filtration and dried at 70° C.

There was obtained 42.3 parts of a quaternary am-
monium salt of the afore-mentioned monoazo dyestuff.

The dyestuff salt thus obtained was soluble in water
to give a red solution. A brilliant red dyeing on polyacry-
lonitrile fibres from a weak acid dyebath exhibited excel-
lent fastness properties to light, washing, rubbing, heat
and so forth. The dyeing was thoroughly discharged by
treating it with stannous chloride.

A scries of the quaternary ammonijum salts of the
monoazo dyestuffs having similar dyeing properties to

those of the afore-mentioned example were prepared in

CH;

@43’_ E/ >C—N=NU—

‘the same manner starting from the intermediate mono-

(35.6)

I azo dyestuffs listed in the following Table VIL In the
<\ ) table, “shade” was that of the dyeings on polyacrylo-
N 50 oo ap
CH; N nitrile fibres.
. i TABLE VII
Example Intermediate monoazo dyestufi (parts) Solvent (parts) Quaternizing agent (parts) Shade
b1 — Glacial acetic Acrylamide (71.1), hydro- Red.
\ CaHjs acid (200) bromie acid (21.2).
HC-N N\ /
e (|: . /C—N—N—— N\ :
SN = CH;CH:0H
- {28.9)
I S N e s T Vinyl methyl ketone (70.1), Red:
/ \ . /CaH5' hydrochloric acid (10.6).
HiCi—N
? ’; ) ‘/_’C—N=N w_
N /. . CH;CH;0H
N =
' 2,1
29 - @y - i (¢ S Acrylamide (71.1), hydro-  Reddish
"""" : chloric acid (10.6). violet.
N .
/ CH:
HiC—N /
’ H \C—N:N—— N
AN / CH;
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33.6 parts of the intermediate monoazo dyestuff same
as that employed in Example 1 were heated with a solu-
tion of 32.7 parts of ethyl bromide in 200 parts of ethyl
alcohol under pressure to a temperature of 100°-120° C.
for 5 hours. Most of the solvent was then distilled off under
reduced pressure. The residue was crystallized from water
to obtain 37.0 parts of the resulting quaternary ammo-
nium salt of the monoazo dyestuff.

The dyestuff salt thus obtained was soluble in water to
yield a red solution.

A red dyeing on polyacrylonitrile fibres obtained from
a weak acid dyebath showed good fastness properties to
light, washing, rubbing and heat. The dyeing was com-
pletely dlscharged by treating with stannous chloride.

By using a corresponding amount of methyl bromide,
methyl iodide and benzyl chloride for ethyl bromide in
this example, the respective quaternary ammonium salts
of the -dyestuff having similar dyeing properties were
obtained.

55

60

65

70

75

19 20
TABLE VII-—Continued
Example ' Intermediate monoazo dyestuff (parts) - ' Scolvent (parts) . . Quaternizing agent (parts) Shade )
' Glacial acetle  Vinyl methyl ether (58.1), "~ Orange.’
80... T \ acid (200). ggoo;lene sulfonic acid .
N
/ \ CH;CH;CN
H;C—N 7/
N/ / CH;CH;CN
N
(38.4)
.......... —zzzz. Acrylamide (71.1), h dr Red.
3 PR do glils]’onc a:ié (10) 6). yéxe 8
/ Csz »
HC-N : S
2.1 : s
- PRESRN 1o SN moos. Methacryalmide (85, l) Bluish red.
8oz hydrochloric 46id (16.).
N. . .
' / : n-CHy = -
N /
é /C——N:N N\ -
\ / ’ n-C4H9
N
(45.3) .
83T [ [ MR S - Acrylamide (71.1), p- . Red.
""""" toluene sulfonie a.cid
CH (18.0)« : =
1Hy
: " H;C—N /
Be—C{ / CiHy
N
(40.4) L.
B4 N oo @0n el d0. - nauii ehiiimmenaiese Red.
.34 """" ooN / \ /C;Ha .
— HoC—
N4 O
N
(39.1) S W
a5 , i, (TP Acrylamids (71.1), hydro- Red; ’
"""""Q chloric acid (106) ST
) . Csz
H C--N
é CzHa .
o s
(31.8)
EXAMPLE 36 EXAMPLE 37

To 38.2:-parts. of the intermediate -monoazo dystuff. em-
ployed.in Example 26 were added 400 parts by volume of
chloroform and25.2 parts of dimethyl sulfate: The whole
was refluxed with stirring' for 5 hours to complete qua-
ternization. The reaction mixture was subjected to distil-
lation in order to remove most of the chloroform. The
residue was dissolved under heat in a mixture of 12 parts
of a 36% hydrochloric acid and 1,500 parts of water,
shaken with a small amount of activated charcoal and fil-
tered. 200 parts of sodium chloride were added to the
filtrate to salting out-a reddish orange precipitate, which .

‘'was recovered by filtration and dried at 70° C, under re- -

duced pressure. There was thus obtained 40.4 parts of a
quaternary ammonium salt of the dyestuff, whlch was soju-
ble in water to give a red solution.

From a weak acid dyebath of said dyestuﬂ salt, poly-
acrylomtnle fibers were dyedin a brilliant. red shade hav-
ing excellent fastriess properties to-light, Washing, rub-
bing and.heat. The dyeing was completely discharged by
the treatment with stannous chloride.
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By using an equivalent amount of diethyl sulfate or ~ - erties were obtained by carrying out the same procedure
p-toluene sulfonic acid-ethyl ester instead of dimethyl sul- as that described in the above example, siarfing from the
fate as the quaternizing agent-in-this example, there-was~——-intermediate- monoazo dyestuffs listed in Table VIII below.
obtain the correspondingly ethylated dyestuﬁ’ salt. In table, “shade” was that of the dyeings on polyacrylo-
A series of the quaternary ammonium salts of the 5 mtnle ﬁbres,

monoazo dyestuffs having similar shades and dyeing prop-

) e TABLE VIII
Example Intermediate monoazo dyestuff (parts) S : ) --Solvent ;(pai'ts) Quaternizing agent (parts) Bhade B
38 \ b,ﬁ, R glggs.))form Dimethyl sulfate (26.2)....... Red.

H’G_N N C—N=N N
\ / \C:Hu
89meemeee N @8 - " Benzene (400). ... Disthyl sulfate (L8)........ Red.
mo—" \\ SO o
mo-& C_N=N_®_N\ o
A N/ ‘ ‘CaHu
. (37.2) " .
40..ecnan S ~=--Dichloro- p-Toluene suifonic acid--  Red.
’ B benzene (400). ~ ethyl ester (37.2).
CH;CH;3Cl ==
ey \C——N=N—©—N/
HC\ // Nememel h
7 -,
41 .. N Carbon tetra- Dimethyl sulfate (25.2).....- Red.

chloride (300).

Chioroform i
(400).

[ F, N Chlorobenzene
(400).

FrR do do .... Bluish
N ’ red.
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Exsmple _ Intermediate monoato dyestuff (parts) <. Il ! Solvent (perts) themlzing agont (pa.m) Shsdg v
' ’ Benzene (400) RN | SO IEamae e o] M

@ o

.Chlorohenzene _.....do.

do. W s {1}

(R.5)
49 iaceanin C Benzeno (400). do. Red:
E \ s CsH; o~
& \G—N—N—Q—N< P
v / CsH; RN b
@’H’C/ k. e b
0.1 DI

The triazol amino compounds employed as azo compo-
nent for the production of the intermediate monoazo dye-

stuffs that are subjected to quaternization according to the 40

present invention are prepated, for example, by the fol-
lowing referential examples.
Preparation of 1-benzyl-3-amino-1,2,4-triazol
40 parts of 1-benzylaminoguanidine hydrochloride
melting at 146°-147° C. were added to 60 parts of an

80% formic acid. The mixture was stirred under reflux
at 103° C. for one hour. The unreacted formic acid was

~ e plen DO0RR
then removed from the reaction mixture by distilling off
under ‘reduced pressure. ‘White crystalline miass separated
out was dissolved in 40 parts of water and the solution
was made alkaline with a 45% aqueous s0d1um hydroxide
solution.

The white crystalline Substance separated out was re-
covered by filtration and recrystallized from 160 parts

45 Of water. 28.2 parts of 1-benzyl-3-amino-1,2,4-triazol hav-

ing a meltmg point of :133°-134° C, were thus obtained.

- Other corresponding triazol compounds’ given in the.
followmg Table IX were obtained by repeatingthe same
procedure as in the above referential Example ‘A starting
from the substituted amumguamdmm and organic acids.

SRESR e e, .. SEEE 2
o ;'\}10 S .\\
TABLE IX
quetituted aminoguanidine (parts) Organic acld (parts)
NH HCOOH (4.8)
. 7
koL CHINHNHC e, ‘,H.c.l".-,:
NHjz
(12.4) . PR
NH HCOOH “8)..x Ny
Z
CsHiNHNHC HCl T
_NHy
FETTPYSIN el (1 1) Rt 3y
NH HCOOH (4.6).....i.tiimnaaainiiinis
Z TN
NHNHC\ HC1 .
NHa gi e

(18.6)
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FABLE IX—Continued

Substituted aminoguanidine (parts)

Organic acid (parts)

Triazol compound (yield: parts)

a4 @»cmdoon PaN
CH:NHNHC HCO1 . -
R CHy—C=—=N
(124 (13.6)
' © NH oy
@CH:NHNHC% HC @'CECOOH .
\.NHz ' : —-CH,—-N/ \C—NHz
.0 - (13.6) J—
Cﬁg
23.6)

In the same manner as afore-mentioned, the following
triazol compounds were also obtained.

. TABLE X
Substituted aminoguanidine Organic acid Triazol compound
(parts) } par (yield:parts)
NH CH;COOH (6)...... HsC N
7/ ANWZRN
QHxNHNHC - HC1 N (IJ—NHn
’ NH: (CHzC0):0 (10). .- HiO— bt
{12.4) (10.1)
. NH CH;COOH (6).....- N
/ 7N\
NHNHC - HC1 N (]'J—NHz
NH; (CH3CO0)30(10)-..... é=N
Ha(.//
(18.6) (16.6)

REFERENTIAL EXAMPLE B
Preparation of 1-benzyl-5-methyl-3-amino-1,2,4-triazol
20 parts of 1-benzylaminoguanidine hydrochloride hav-
ing a melting point of 146°-147° C. were dissolved. in a
mixture of 6 parts of glacial acetic acid and 10 parts of
acetic anhydride with stirring at 70°~80° C. Acetylation
was then carried out at 80°-90° C. for.212 hours. Upon 45
cooling to a room temperature, 40 parts of water were
added to the reaction mixture. 25 parts of a 48% aqueous
sodium hydroxide solution were then added to the mixture
with stirring at 50°-60° C., and a ring closure reaction
was caused by maintaining the alkalinity of the mixture
at 95°~100° C. for one hour. The reaction mixture was
cooled to a room temperature. The white crystals were
recovered by filtration, washed with water and -dried -at
70° C. ‘
18.1 parts of 1-benzyl-5-methyl-3-amino-1,2,4-triazol
having a melting point of 169°-~170° C. were thus ob-
tained. ' : .

50

55

v REFERENTIAL EXAMPLE C
Preparation of 1-benzyl-5-phenyl-3-amino-1,2,4-triazol
20 parts of 1-benzylaminoguanidine hydrochloride melt-

ing at 146°-147° C. were added with stirring to 40 parts

:of chlorobenzene at a room temperature and followed by
“addition of 14 parts of benzoyl chloride. The whole was
‘heated to 110°—120° C. until evolution of the hydrogen
:chloride ceased. 200 parts of water were added to the re-

action mixture and chlorobenzene was removed from the
mixture by steam distillation.

8.3 parts of a 48% aqueous sodium hydroxide solution
at 60°-70° C. were added to the mixture to bring its pH
to a value of 12-14. The whole was heated to boil with

.. stirring for 2 hours. Upon cooling to a room temperature,

a white crystalline mass was recovered by filtration,
washed with water and dried. There were thus obtained
23.4 parts of 1-benzyl-5-phenyl-3-amino-1,2,4-triazol hav-
ing a melting point of 140°-141° C.
In the same manner as that aforementioned, there were
obtained further triazol compounds given in Table XI.
TABLE XI

Substituted aminoguanidine (parts)

Benzoyl chloride (parts) Triazol compound (yiel_d sparts)

NH

Z

H;C;NHNH C\
NH;

+ HCl

1.9
NH

o
@—NHNH((v - HCl

NH;

(18.6)

coct N

HC— \(IJ—NH2
C====N

1.0 (16.9)

cocl N
o
=

(14.0) (21.2)
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What we claim is:
1. A basic monoazo dyestuff of the followmg formula:*

]

N
Bx—N/ \

R’-(!! C~N==N—B z9

N
R

;: s
wherein R, is a member selected from the group con- 10

sisting of lower alkyl benzyl and phenyl, R; is a member

selected from the group consisting of hydrogen, lower '

alkyl benzyl and phenyl; Ry is a member selected from

the group consisting of a lower alkyl, benzyl, carbamoyl- 15

cthyl, carbamoyl-lsopropyl lower alkoxy-ethyl and lower ;".:

alkylwbonylethyl and Bis a mcmber selected from the
group consisting of

i

€3] 20

3,619,

sy

-656

whetein Y is lower alkyl ‘and X, is a member selected
“from the groiip consisting of hydrogen, hydroxy, methoxy

and chlorine and

Ty .
o CHy ;- ‘

CH

133/ N X,

Y
wherein Y is a member selected from the group consisting
of -a”lower alkyl and beta-cyanoethyl X, 1s methyl and
Z9 is’an anion. ’
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wherein A is phenyl or naphthyl or phenyl substituted by--o5 -

a member selected from the group consisting of lower

alkyl, lower alkoxy, meta-acetylamino and ortho- or-meta« - f-wees o

chlorine, and Ry and R, are each a member selected from-..
the group consisting of hydrogen, lower alkyl, beta-oxy- °
ethyl, beta-cyanoethyl, beta-chloroethyl, beta-méthoxy- 30
ethyl, beta-ethoxyethyl, benzyl, phenyl and 4-ethoxy- -
phenyl; .
Gy S
s CHy—CH,

33
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wherein A’ is phenyl and X, is a member-selected from-~--
the group consisting of oxygen, imino and me_thylene; _ 4_0
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3. The basic monoazo dyestuff of the formula

N
:,H’c_ ('; \c-—N:N
L WS
N
A, x
4. The basic monoazo dyestuff of the formula
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8. The basic monoazo dyestuff of the formula
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