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57 ABSTRACT

A water-soluble monoazodye having the following formula
(I) in its free acid form:

(D

2
SO0 /R
NH—7Z

|

wherein X 1s —CH=CH,, or —CH,CH,W wherein W 1s a
leaving group removable by alkali; R' is methyl,
—NHCONH,, or —NHCOT" wherein T" is methyl, ethyl,
—CH,CH,COOH or —CH=CHCOOH; R~” is hydrogen,
lower alkyl or lower alkoxy; and Z 1s

U
N% /N\Fv
\ o
/ N or N\( N
p 0 b

wherein P 1s cyano or halogen, each of Q and U which are

independent of each other, 1s halogen, V 1s halogen or
R3

/

_N n

\

A

and Y is halogen or a group of the following formula (1) or

(2):

(1)
R

——N—F—S0-X

(2)

wherein R°, A, R* and E are as defined in the disclosure and
G 1s as defined above, has a moderate yellow to orange color
and 1s particularly suitable for dyeing cellulose fibers or
nitrogen-containing fibers.

3 Claims, No Drawings
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1

WATER-SOLUBLE MONOAZODYE
CONTAINING A TRIAZINYL OR
PYRIMIDINYL GROUP AND AT LEAST ONE
VINYL SULFONYL TYPE GROUP IN ITS
STRUCTURE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This present invention relates to a water-soluble monoa-
zodye of a moderate yellow color having a novel chemical
structure. Particularly, it relates to a water-soluble monoa-
zodye having from 2 to 4 reactive groups in the chemical
structure and being particularly suitable for dyeing cellulose
fibers or nitrogen-containing fibers.

It 1s common to use water-soluble reactive dyes to dye
fibers containing cellulose fibers or nitrogencontaining
fibers. Such water-soluble reactive dyes are required to be
excellent 1n level dyeing and capable of dyeing the objects
in deep color, and yet the dyed products are required to be
excellent 1n various fastnesses. These properties of reactive
dyes delicately differ depending upon the basic structures,
substituents or reactive groups of the dyes or depending
upon the combination thereof. Therefore, dyes having vari-
ous chemical structures have been proposed.

Japanese Examined Patent Publications No. 18474/1983
and No. 18471/1983 disclose reactive dyes having the
following structural formulas (A) and (B), as examples of
dyes of moderate yellow type:

——N—/=N

Cl

In each of these reactive dyes, the diazo component 1s a
component of a naphthalene type, but these reactive dyes are
still slightly 1inadequate 1n the level dyeing property, and
they are not fully satistactory also in the build-up property.

The present mvention has been made 1 view of the
above problems, and 1t 1s an object of the present invention
to provide a water-soluble monoazodye useful as a reactive
dye of moderate yellow to orange type which 1s excellent not
only 1n the chlorine fastness and light fastness but also 1n the
level dyeing property and which i1s also excellent in the
build-up property.

As a result of extensive studies, the present inventors
have found 1t possible to accomplish the above object by
using a novel monoazo compound having a specific chemi-
cal structure. The present imnvention has been accomplished

on the basis of this discovery.

2

Thus, the present imvention provides a water-soluble
monoazodye having the following formula (I) in its free acid

form:

2

SO3H
10 /\_
SO-X
s wherein X 1s 13 CH=CH,, or —CH,CH,W wherein W 1s a
leaving group removable by alkali; R' is methyl,
—NHCONH,, or —NHCOT" wherein T is methyl, ethyl
—CH,CH,COOH or —CH=CHCOOH; R~ is hydrogen,
lower alkyl or lower alkoxy; and Z 1s
20
UJ
N
N T
N or N\ N
. o \r
p Q Y

wherein P 1s cyano or halogen, each of Q and U which are
independent of each other, 1s halogen, V 1s halogen or

(A)

g nat

R
N P N N
\/\( NHCOCH, \r

SOQCZH40803NH

SOZCZH4OSO3NH

55

60 and Y 1s halogen or a group of the following formula (1) or

(2):
(1)

65

N—F—S0,X
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-continued

N—FE—S0,X),

wherein R> is hydrogen or lower alkyl, A is a C,—C, alkyl
or naphthalene group substituted by at least one selected
from the group consisting of a sultonic acid group and a
carboxylic acid group, or phenyl substituted by at least one
selected from the group consisting of a sulfonic acid group
and a carboxylic acid group, and which may be substituted
by at least one selected from the group consisting of
hydroxyl, halogen, C,—C, alkyl and C,—C, alkoxy, R, 1s
hydrogen or C,—C, alkyl, E 1s phenylene unsubstituted or
substituted by lower alkyl, lower alkoxy, halogen or a
sulfonic acid group, a naphthalene group unsubstituted or
substituted by a sulfonic acid group, C,—C, alkylene or
C,—C, alkyleneoxy C,—C, alkylene, and X 1s as defined
above.

In the above water-soluble monoazodye of the present
invention, X in the formula (I) represents —CH=CH,, or
—CH,CH,W. However, when X 1s —CH,CH, W, 1t will be
converted to —CH=CH,, by the removal of W-H by alkal..
Thus, these two groups may be regarded as equivalent.

The group represented by W which 1s removable by the
action of alkali, may, for example, be a sulfuric acid ester

ogroup, a thiosulfuric acid ester group, a phosphoric acid
ester group, an acetic acid ester group or a halogen atom.
Particularly preferred 1s a sulfuric acid ester group.

Y in the formula (I) is halogen or a group of the above
formula (1) or (2).

When Y i1s halogen, the halogen includes fluorine, chlo-
rine and bromine. However, when V 1s halogen, Y 1is
preferably chlorine, and when V 1s

Y 1s preferably fluorine.

When Y is the group of the above formula (1), R, is
hydrogen or C,—C, alkyl, preferably hydrogen, methyl or
cthyl.

W 1n the group Y has the same meaning as the leaving
ogroup removable by alkali described above. W 1n the group
X and W 1n the group Y may be the same or different.

When P, Q or u 1s halogen, such halogen includes fluorine,
chlorine and bromine, preferably chlorine and fluorine.

Specific examples of

/N%\N
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include:

CN Cl Cl F CN Br
F Cl
N4< N4<
/ \ N and / \ N .
CN Cl Cl Cl

Particularly preferred are:

H‘” —(
_<_> _g_\/

Cé \ \F

Cl

The halogen for V in the formula (I) includes fluorine,
chlorine and bromine. However, when Y 1s halogen, V 1is
preferably chlorine, and when Y 1s other than halogen, V 1s
preferably chlorine or fluorine.

Specific examples of the group
RS

A

wherein A 1s a C,—C, alkyl or naphthalene group substituted
by at least one selected from the group consisting of a
sulfonic acid group and a carboxylic acid group, include the
following groups:

_NHC2H4503H, _NHC3H5503H, _NHCL;HgSOgH:
CH; T2H5
—NC2H4803H5 _NC2H4503H, _NHCHQCOOH,,
TOOH CH,
——NHC,H,COOH, —NHCHCH,COOH, —NC;H,COOH,
SO;H,
—NH—/ ‘
SO;H
SOLH
N\ s
and

——NH— ‘

PN
N

%

SO,H
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-continued -continued
SO,H
—NH—/\‘/\/ —NH / \ Br, NH Cl,
N N\F : —
SO,H SO,H
COOH / \
—NH4< >—OCH3 and
10 /_
Specific examples of the same group wherein A 1s phenyl SO;H

substituted by at least one selected from the group consisting
of a sulfonic acid group and a carboxylic acid group, and

which may be substituted by at least one selected from the 5 / \
o —NH SO,H
oroup consisting of hydroxyl, halogen, C,—C, alkyl and

C,—C, alkoxy, include the following groups:

—NH / \ ,—NH—@SO;J,H,, 20
— — Among them, the following groups are particularly pre-

SO,H ferred for

OCH,

SO3H
25 R3

Ay X

SO;H

30

// \> when Y 1s halogen:

'Q\/OH
SOgH SOsH 35 _NH_Q R / Q
—/ “SO;H, ——/ “SO;H,
_NH_(_\}COOPL @
o —NH
COOH and

/ 40

SO,H

CH3

—NH4Q , —NH4§/_\>780H5 _<: SO.H
45
COOH >OsH
COOH For E, the phenylene unsubstituted or substituted by lower

alkyl, lower alkoxy, halogen or a sulfonic acid group and the

N </ > naphthalene group unsubstituted or substituted by a sulfonic

50 acid group include the following groups:

- -O--Q4D

m Mmiyj»
%&_Q Qe

65

SO,H
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3

-continued

SO,H

"~ )\ _SOsH
AN

R
\/Y

In the above formulas, the bond indicated by * 1s the bond
which 1s connected to the

ogroup. Further, the C,—C, alkylene or the C,—C, alkyle-
ncoxy C,—C, alkylene for E may, for example, be the
following groups:

B-(B-chloroethylsulfonyl)ethyl,
v-(3-chloroethylsulfonyl)propyl,
0-(p-chloroethylsulfonyl)butyl,
v-(-sulfatoethylsulfonyl)propyl,
B-(vinylsulfonyl)ethyl,

B-[ B-(p-chloroethylsulfonyl)ethoxy|ethyl,
v-[v-(P-sulfatoethylsulfonyl)propoxy Jpropyl, and

B p-(vinylsulfonyl)ethoxy |ethyl.
When V 1s halogen,

R4

——N—E—S0-X

1s preferably a group wherein R, 1s hydrogen and E 1s
phenylene, C,—C, alkylene or C,-C, alkylencoxy C,-C,
alkylene, such as

_NH_</ >_802C2H40503H9
- </ \2
S0,CH4OS05H,

_NHCQ_HEI_SOZCZHEI_OSOSH:

_NHC3H6502C2H40803H a))

_NHC2H4OC2H4S 02C2H40503H.

In the formula (I), R is methyl, —NHCONH,, or
—NHCOT" wherein T" is methyl, ethyl, —CH,CH,COOH
or —CH=CHCOOH. The monoazodye wherein R’ is
—NHCONH, 1s particularly excellent 1n that an object dyed
therewith undergoes no color change even against a strong
alkaline aqueous solution at the time of the post mercerizing,
treatment, and that 1t has no thermotropy.
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Further, when Z 1s wherein each of V' and Y' is halogen, R' is preferably
—NHCOCH,CH,COOH or —NHCOCH=CH,COOH

with a view to improvement of the solubility of the dye.

N \ 5 For R, the lower alkyl is preferably methyl or ethyl, and
N the lower alkoxy 1s preferably methoxy or ethoxy.
— For R”, the lower alkyl is usually methyl or ethyl.
In the water-soluble monoazodye of the present invention,
10" _SO,H and —S0O,X in the diazo component in the above

formula (I) may be substituted at any positions of the o-, m-

wherein P, Q and U are as defined above and p-positions. It 1s preferred that one of them 1s located at
the p-position and the other 1s located at the o-position.

15 The water-soluble monoazodye of the present mvention

VJ’
/ 4\< may be used 1n the free acid form or in the form of 1ts salt.
— N

The salt may, for example, be an alkali metal salt or an

alkaline earth metal salt. Particularly preferred i1s a lithium
salt, a sodium salt or a potassium salt.
Y’ 20
The most preferred dyes of the present mnvention are
represented by the following formulas (I-a), (I-b) and (z-c).

X'05S N=—N / \ j/ \‘7NH—A’
A N
NHCONHZ Y

wherein X' and R*' have the same meanings as the above X
and R”, respectively, A' is

_<:> SO5H _<_\ 7 SO,H
_<: SO,H

and Y' 1s fluorine or chlorine.

503H R?

N / \ ﬁmﬁ/ \F
<)

_/ SOZXH
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wherein X" and R*" have the same meanings as the above
X and R” respectively, R" is [NHCH,CH,COOH or
—NHCH=CHCOOH | NHCOCH.CH,COOH or
—NHCOCH=CHCQOOQOH, and V" 1s fluorine or chlorine.

5
(I-¢)
/SO3H RZ" U’
N < 10
X"O S‘</ \>7N=N / \ NH / \N
le Pt Q’”
15
wherein X" and R*" have the same meanings as the above
X and R, respectively, R is [-NHCH,CH,COOH or
—NHCH=CHCOOH] NHCOCH,CH,COOH or
—NHCOCH=CHCQOH, and when P'" is chlorine, each of 2Y
Q' and U'"'1s fluorine, and when P'" 1s cyano, each of Q" and
[Q"] U’” is chlorine.

The water-soluble monoazodye of the present invention
can be produced as follows. ns
Namely, an azo compound of the following formula (II):

(1)
RZ
TQ”H 30
[Ny
A _
SO,X /

R’ 35
wherein R*, R* and X are as defined above, is condensed
with a reactive compound of the following formula (III):

40
7'—Hal (IIT)
wherein Z" is
45
U
—
N
= 50
P Q
wherein P, Q and U are as defined above or
55

(I-b)

\(N 60

wherein Hal 1s halogen, and Hal 1s halogen 1n an aqueous g5
medium at a temperature of from 0° to 15° C., whereby a
water-soluble monoazodye of the following formula (IV):

12

(IV)

NH—Z

wherein R', R, X and Z" are as defined above, is produced.
In a case where Z in the formula (I) is

A
NYN

Y

wherein one of V or Y 1s halogen, an azo compound of the
following formula (V):

(V)
TO3H R’
@NZN NH—K NYHM
K |
SO,X Naw N
o he

Hal

wherein R*, R*, X and Hal are as defined above, is con-
densed with an amine of the following formula (VI), (VII)
or (VIII):

(VI)
R3

(VII)

SO,X

(VII)
H—N—E—S0,X),

wherein R>, R*, A, E and X are as defined above, in an
aqueous medium at a temperature of from 30 to 40° C.,

whereby a water-soluble monoazodye of the following for-
ula (IX) is obtained:

(IX)

SO,H

SO,X

N Ve
NH—r/ \‘r
N\( N

YZ

Rl
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lelerem R*,R” are as defined above, and when y~ is halogen,
V< 1s

when y~ is the group of the formula (1) or (2), V* is halogen.
Further, to produce a water-soluble monoazodye of the
formula (I) wherein V is

and Y is the group of the formula (1) or (2), a monoazodye
of the following formula (X):

(X)

SO,H

A

SO,X

R3
N |
NH—(/ W—N—A
N\\\r N

Y3

wherein RY, R, R°, A and X are as defined above, and y° is
halogen, 1s condensed with an amino compound of the above
formula (VII) or (VIII) in an aqueous medium at a tempera-
ture of from 85° to 95° C. at a pH of from 4 to 6.

The feature 1n the chemical structure of the water-soluble
monoazodye of the present invention resides in that the
diazo component has a phenyl group substituted by —SOH
and —SO, X and the coupling component has a halotriazinyl
group, a pyrimidinyl group or a triazinyl group substituted
by the group of the formula (1) or (2). By virtue of this
characteristic chemical structure, the build-up property and
the level dyeing property at the time of dyeing are remark-
ably 1improved.

803H
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The water-soluble monoazodye of the present invention
can be widely used as a dyestull for dyeing fibers and cloths,
a colorant for tinting paper and synthetic resins and as a
colorant for e.g. an ink for an 1nk jet printer. However, 1t 1s
particularly suitable for use as a dyestuit.

When the water-soluble monoazodye of the present
invention 1s to be used as a dyestuff, the fibers to be dyed
may, for example, be cellulose fibers such as cotton, viscose
rayon, cupra ammonium rayon or kemp, or nitrogen-
containing fibers such as polyamide, wool or silk. Particu-
larly preferred are cellulose fibers. Such fibers may be used
in the form of mixed fibers with e.g. polyester, triacetate or
polyacrylonitrile.

To dye cellulose fibers or nitrogen-containing fibers by
means of the water-soluble monoazodye of the present
invention, 1t 1s common to employ an acid-binding agent, for
example, an inorganic alkali such as sodium hydrogencar-
bonate or sodium carbonate, or an organic base such as
tricthylamine. The dyeing can be conducted in the presence
of such an acid-binding agent in accordance with a conven-
tional method.

The water-soluble monoazodye of the present invention
may be used 1n combination with the other water-soluble
dye.

As the dyeing method, a dipping method 1s particularly
preferred, and the dyeing temperature 1s usually from 40° to
80° C.

Further, the water-soluble monoazodye of the present
invention can be applied also to other dyeing method such
as a cold pad batch method, a pad steam method, or a textile
printing method.

The water-soluble monoazodye of the formula (I) of the
present invention 1s particularly suitable for dyeing cellulose
fibers or nitrogen-containing fibers to a yellow to orange
color, and 1t 1s excellent 1n the buildup property. Further, the
dyed products are excellent not only 1n the chlorine-fastness
and the light-fastness but also 1n the level dyeing property.

Now, the present mnvention will be described 1n further
detail with reference to Examples. However, it should be
understood that the present invention 1s by no means
restricted to such specific Examples.

EXAMPLE 1 and COMPARATIVE EXAMPLE 1

0.3 g or 1.2 g of each of monoazodyes of the following
formulas (I-1) and (C):

(I-1)

— \yN—N{/ 7

N\ N
NHCONHZ \‘/ SO3H
Cl
(©
SO53H
SO Yasgnad®
\ N\ N
NHCONH» \( SOZC2H4OSO:J,H

SO,H

Cl
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was dissolved 1n 300 ml of water, and 20 9 of Glauber’s salt The results are shown 1n Table 1.

was added thereto to obtain a dye bath. In this dye bath, 15

9 of a non-mercerized cotton cloth was dipped, and the 1ABLE 1

temperature was raised to 60° C. over a period of 30 5 Build-up

minutes. Then, 4.5 9 of sodium carbonate was added thereto, property Level dyeing

o . ) Monoazodye (1.2 g/0.3 g)  property
and dyeing was conducted at 60~ C. for one hour, followed

- - - - - Example 1 (I-1) 250 Remarkably
by ?Nashmg W}th water, soaping, washing with water and aniformly dyed
drying to obtain a yellow dyed cloth. . Comparative (C) 150 Non-uniformity in
Here, the monoazodye of the above formula (I-1) was ~ 'empe ] tii:iii density

prepared by reacting 1 mol of a monoazo compound of the
following formula (II-1):

(I1-1)
SO,H

HO,SOH,C-0-S N=—N / \ _‘/ \I—
NHCONH, Y

Cl

with 1 mol of 3-sulfoaniline in an aqueous medium at 35° C. EXAMPLE 2
for 4 hours while maintaining the pH at a level of from 5.0

to 5.5, followed by salting out with potassium chloride. 3
[max: 404 nm (water)]

Measurement of the build-up property
With respect to each dyed cloth, 1ts surface reflectance
was measured by a color difference meter (Macbeth® spec

0.3 g or 0.6 g of a monoazodye [max: 412 nm (water) ] of
the following formula (I-2):

(I-2)

SO3H
HOgSOH4C20284</ \>_ 4</ >_ _I/ \‘7NHC2H4803H
N\ N
NHCONHZ
NH
F
\ S0-5,CH4OSOsH
55

trometer MS-2020, manufactured by a division of Kolmor- was dissolved 1n 300 ml of water, and 20 g of Glauber’s salt

gen Corporation) to obtain a percentage exhaustion. The was added thereto to obtain a dye bath. In this dye bath, 15
build-up property was represented by a relative value of the 5 g of a cotton cloth was dipped, and the temperature was
dyed density obtained by using 1.2 g of the dye to the dyed raised to 60° C. over a period of 30 minutes. Then, 4.5 g of
density obtained by using 0.3 g of the dye. sodium carbonate was added thereto, and dyeing was con-
Level dyeing property ducted at 60° C. for one hour, followed by washing with

With respect to the dyed cloth obtained by using 0.3 g of s water, soaping, washing with water and drying to obtain a

cach monoazodye, the uniformity 1 dyeing was visually yellow dyed product having a good level dyeing property.

evaluated. Further, the build-up property was also good.
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Here, the monoazodye of the above formula (I-2) was
prepared as follows.

Namely, 1 mol of a monoazodye of the above formula
(II-1) was reacted with 1 mol of 2-aminoethane sulfonic acid
in an aqueous medium at a temperature of from 30 to 40° C.
under stirring for 10 hours while maintaining the pH at a
level of 8 with sodium carbonate to obtain a compound of
the following formula:

SO,H

/
HO3SOH;C50,S / \ N=—N / \ NH
>

NHCONH,

Then, this compound was reacted with 1.2 mol of
3-(Phydroxyethyl)sulfonylaniline sulfuric acid ester in an
aqueous medium at a temperature of from 90 to 95° C. under

20

25

30

35

40

45

50

55

60

65

138

stirring for 10 hours while maintaining the pH at a level of
from 5 to 6 with sodium acetate, followed by salting out with

potassium chloride to obtain the monoazodye of the above
formula (I-2).

EXAMPLE 3

The monoazodyes shown 1n the following Tables 2 and 3
(in their free acid forms) were prepared in accordance with
the method of Example 1 or 2, and cotton cloths were dyed

N
4‘/ \‘rNHCZH4SO3H

N

<~

Cl

with them i1n the same manner as in Example 1, whereby
their level dyeing properties were excellent, and their build-
up propertics were also excellent.
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TABLE 3
(D)
2
SO,H /R v
/N / \ —
O—NzN — - /— A
SO,X
R! P Q
TO3H
<O S§ : Amax nm  Color of
No. 2 —R! —R~ —P —Q —U (water)  dyed cloth
3-43 SO,i —NHCOCH=CHCOOH —OCH; —ClI —F —F 422 Yellow
H0350H4C2025;—®—
3-44 so,H —NHCOCH,—CH,COOH —OC,H; —CN Cl  —Cl 423 Yellow
HO3SOH4C2028—©—
3-45 SO, —NHCOCH,—CH,COOH —OCH; —Cl —F —F 420 Yellow
H0350H4c20254®—
3-46 SO0,H —NHCOCH=CHCOOH —OCH, —Cl —Cl —Cl 421 Yellow

HO,SOH,C,05S / \

What 1s claimed 1s:

[1. A water-soluble monoazo dye having the following /N
formula (I) 1n its free acid form: 45 | ‘ H"-’
Z 18 N ~ N
0 \(
R? Y
TO:J,H / .
{/_ \ N=—N / \ NH—7 wherein V 1s halogen or
/\_: __
504X R3
Rl 55 —N/ »
\

A

Y is halogen or a group of the following formula (1) or (2):
wheremn X 1s —CH=CH, or —CH,CH,W wherein W 1s a

leaving group removable by alkali, R' is methyl, (1)
—NHCONH,,, or —NHCOT" wherein T" is methyl, ethyl,
—CH,CH,COOH or —CH=CHCOOH; R” is hydrogen,

lower alkyl or lower alkoxy; and N=—E—50,X
65




Re. 37,004

45

-continued

(2)

N—F—S0,X),

wherein R is hydrogen or lower alkyl, A is a C,—C, a]kyl
or naphthalene group substituted by at least one selected
from the group consisting of a sulfonic acid group and a
carboxylic acid group, or phenyl substituted by at least one
selected from the group consisting of a sulfonic acid group
and a carboxylic acid group, and which may be substituted
by at least one selected from the group consisting of
hydroxyl, halogen, C,—C, alkyl and C,—C, alkoxy, R, 1s
hydrogen or C,—C, a]kyl, E 1s pheuyleue unsubstituted Or
substituted by lower alkyl, lower alkoxy, halogen or a
sulfonic acid group, a naphthalene group unsubtituted or
substituted by a sulfonic acid group, C,—C, alkylene or
C,—C, alkyleneoxy C,—C, alkylene, and X 1s as defined

above.}

2. A water-soluble monoazo dye having the following
formula (I) 1n its free acid form:

(D

2
503H

>_ %}_

wherein X 1s —CH=CH,, or —CH,CH,W wherein W 1s a
leaving group removable by alkali; R* is —NHCOT"
wherein T' is —CH,CH,COOH or —CH=CHCOOH; R*
1s hydrogen, lower alkyl or lower alkoxy; and Z 1s

wherein P 1s cyano or halogen, each of Q and U which are
independent of each other, 1s halogen.

[3. The monoazo dye according to claim 1, wherein V is

[4. The monoazo dye according to claim 1, wherein V is

Y =Y

SO3H

~) O
COOH or SOgH]

[5. The monoazo dye according to claim 1, wherein Y is
fluorine or chlorine, and V 1s

10
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\)‘/OH
SO4H, i_/\SO:J,H or

SO,H. |

e
~~ 3

[6. The monoazo dye according to claim 1, wherein R' is
—NHCONH, ]

[7. The monoazo dye according to claim 1, wherein Y is

R4

N—E

SO,X or N—CE—S0,X),. |

[8. The monoazo dye according to claim 7, wherein E is

/N
S

— C,H,0CH,— |

» ——CoHy— * ——C3Hg— or

[9. The monoazo dye according to claim 1, wherein Y is

7\

™~

—NH
SO-X. |

[10. The monoazo dye according to claim 1, wherein Y is

/N

s

——NH
SO-X,

and V is fluorine or chlorine.}

[11. The monoazo dye according to claim 1, wherein Y is

/N

™~

——NH
SO,X,

V is fluorine or chlorine, and R* is —NHCOCH,,
—NHCOCH,CH,COOH or —NHCOCH=CH—COOH ]

[12. The monoazo dye according to claim 11, wherein R*
1s —NHCOCH,CH,COOH or —NHCOCH=CH—
COOH ]

13. A water-soluble monoazo dye, wherein said dye is a
compound having the following formula:
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R*" is hydrogen, lower alkyl or lower alkoxy;
(I-c) R'" is —NHCOOH,CH,COOH or —NHCOCH
L2 —CHCOOH,
SO,H

s P"is chlorine or cyano;

X058 / \ N=N </ \> NH Q" 1s fluorine or chlorine;
—< U"" is fluorine or chlorine;

wherein when P"' is chlorine, each of Q" and U"' is

1 fluorine, and when P"' is cyano, each of Q" and U"" is
chlorine.
wherein X" is —CH=CH, or —CH,CH,W wherein W is 14. A monoazo dye according to claim 13, having the
a leaving group removable by alkali; formula in its free acid form.:
SOgH OC2H5

— \yN_% - %_/

NHCOCH__CHCOOHZCI

SO;H OC2H5 Cl
/ \ 7/ \ N*\
HO3SOH4C5055 4§_>_ /\/ N or
NHCOCﬁhCOOH CN Cl
SO;H OCH3 F
/ \ 7/ \ N*\
HO3SOH4C5055 4§_>7 /\,/ N.
NHCOC,H,COOH Cl F.
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