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COLORANTE REACTIVO

1. Campo de la invencion.

La presente invencién se refiere a nuevos colorantes reactivos, y mas
particularmente, a un tinte nuevo reactivo para una fibra que tiene grupos hidroxilo o
grupos amino en agotar el tefiido, tefiido frio almohadilla lote, tefiido continuo, la

impresion y la impresion digital..

2. Antecedentes de la Invencion.

El color de la moda actual es la tierra-el tono de color como marrén, gris, caqui,
olivo y beige. Las telas con colores en tonos tierra se forma a partir de tefiido de telas
con colorantes tina y tienen una buena reproducibilidad y solidez. Sin embargo, el
procedimiento de tintura es complicado, sin color brillante se forma en el
procedimiento de tefiido tal, y la propiedad de aumento es pobre. Por lo tanto, existe
una necesidad de desarrollar un nuevo tinte para mejorar colorantes tina

Ademas, W02008/055805 describe una mezcla de colorante reactivo. Sin
embargo, existe una necesidad de desarrollar un solo color amarillo o rojo tintes

marrones reactivos con gran reproducibilidad y solidez.

RESUMEN DE LA INVENCION

La presente invencién proporciona un colorante reactivo que tiene la estructura de

férmula(l):
X
Q, /k
Ry N7 SNR,
HO,S — = ' l
(HO38)13 : XX N_N@N—N - N—MN/)—N——Rz
N o —
4

SO;H (I)

en donde X es un halégeno o carboxypyridinium; R1, R2 y R3 son
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independientemente hidrégeno, alquilo C1-4, Cl-4alkylcarbonyl, bencilo, alquilo
Cl-4hydroxyalkyl o sulfobenzyl; n es 0 o 1; Ql y Q2 son independientemente
hidrégeno, sulfo, alquilo Cl-4alkyl, C1 4alkoxy-, Cl-4alkanoylamino o ureido, y

(HO3S) 1-3 es de 1 a 3 grupos sulfo opcionalmente unido a naftilo.

En una realizacion, n es 0 en la férmula (I), y el colorante reactivo de la presente

invencion tiene la estructura de formula(I-1):

/L
Ry N7 SNR,
l I
(HO3S)1-3 l AN N N=—N NAH\N/ N—R,
= =
/
S
\_ SO,H (I-1)

en donde X es un haldégeno o carboxypyridinium; y R1, R2 y R3 son
independientemente hidrégeno, alquilo C1-4, Cl-4alkylcarbonyl, bencilo, alquilo
C1-4hydroxyalkyl o sulfobenzyl.

En una forma de realizacion, X es un halégeno o carboxypyridinium; y R1, R2 y
R3 son independientemente hidrégeno, alquilo C1-4, C1-4hydroxyalkyl o sulfobenzyl.
Por ejemplo, el colorante reactivo de la presente invencion tiene la estructura de (I-1a),

(I-1b), (I-1¢c), (I-1d), (I-1e), (I-1) or (I-1g):

NH2
SO3H
COzH
/_803"'
SOgH (-1a);
NHz
SO3H
N=N NH—J\ )—N
cozH
SOzH
so;,H (I-1b);
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NH,

SOgH )\
3 XN

N
T — CO,H
\_/

SOzH
HO3S (I-1¢);
NH2
SO3H
N=N NH—]\ )—N
COZH
/‘SOsH
SOH (I-1d);
SO3H
NH

SO3H )\

Aol
' SO3H CO2H
SOzH

(I-1e);
N— (C2Hs)2

SO3H

SeapAtiew

' SO3H COoH
SOsH (-16);

NHC,H40H

SOzH

SeMptTLtLe
O SO3H COzH
SO3H

En una realizacidn, n es 1 en la férmula (1), y el colorante reactivo de la

(-1g).

presente invencion tiene la estructura de férmula (I-2):
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Q
Ry N° SNRg
(HO38)1.3 XX —N=N N=N r!l—Ll )—r!l—R
\__:__ N/ 2
N o =
2 /
&

O3H (1_2)

en donde X es un halégeno o carboxypyridinium; R1, R2 y R3 son
independientemente hidrégeno, alquilo C1-4, Cl-4alkylcarbonyl, bencilo, alquilo
Cl-4hydroxyalkyl o sulfobenzyl; y Q1 y Q2 son independientemente hidrégeno,
alquilo C1-4, C1-4alkoxy o C1 -4alkanoylamino.

En la realizacién, X es un haldgeno o carboxypyridinium; R1, R2 y R3 son
independientemente hidrégeno, alquilo C1-4, bencilo, alquilo C1-4hydroxyalkyl o
sulfobenzyl; y Q1 y Q2 son independientemente alquilo Cl-4alkoxy o
Cl-4alkanoylamino. Por ejemplo, el colorante reactivo de la presente invencion tiene

la estructura de formula (I-2a), (I-2b), (I-2¢) or (I-2d):

NHaq
SOgH OCHs N/KN
/4
B e nintann S i
HO3 SOsH  NHCoCH; O SO3H COH
(I-2a);
GHa
s
SOH OCHj3 N/KN
/
A e A
HO3 SO3H NHCOCH3 ' SO3H COoH
(I-2b);
SO3H
H
N
SOsH OCH3 /J§
/
O‘ N=N N=N Q Nl LN
HO3 SOaH  NHeocHs; ' SO3H COzH
(I-2c);
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NHC2H4OH
SOsH OCHj
Ly
SOsH  NHcocHs, SOzH COzH

(1-2d).

El colorante reactivo de la presente invencion tiene gran propiedad de
acumulacién. En comparacion con los tintes comerciales, el colorante reactivo de la
presente invencion tiene una mejor propiedad de acumulacién, y tiene una mejor
reproducibilidad y solidez a la tintura a mediados de la temperatura de tintura agotado

y tefiido frio almohadilla lote.

Descripcion detallada de las realizaciones preferidas

Los siguientes ejemplos especificos se utilizan para ilustrar la presente invencion.
Una persona experta en la técnica puede facilmente imaginar las otras ventajas y los
efectos de la presente invencion.

Para ilustracion, todos los compuestos en la especificacion se presentan como
acidos libres, sin embargo, el colorante reactivo de la presente invencion seria en
forma de sales solubles en agua, en el que las sales pueden ser metales alcalinos,
metales alcalinotérreos, sales de amonio o orgénicos aminas, y preferentemente sales
de sodio, sales de potasio, sales de litio, sales de amonio o sales de trietanolamina.

Los colorantes reactivos de la presente invencién se pueden preparar por los
métodos convencionales, y no hay ninguna limitacién a la orden de los pasos. El
crom6foro se puede preparar, y luego el colorante puede ser sintetizado.
Alternativamente, el cromoéforo puede ser sintetizado durante la preparacion del
colorante.

El colorante reactivo de la presente invencion puede ser aplicable a los materiales

de fibra, especialmente materiales de fibras de celulosa, y aplicables para tefiir o



10

15

20

25

27517

estampar materiales de fibra que tiene la fibra de celulosa. Los materiales de fibra
puede ser, pero no se limitan a, las fibras naturales de celulosa regenerada o como el
algoddn, cafiamo, lino, ramio, materiales de rayon de viscosa o fibras que tienen fibras
de celulosa. El colorante reactivo de la presente invencién puede ser también aplicable
para el tefiido y estampacion de fibra se mezcla con fibras hidroxicelulosa.

El colorante reactivo de la presente invencién puede ser fijado en las fibras en
soluciéon de tinte acuoso y pasta de estampacion, y se puede utilizar para tefiido y
estampado en agotar el teflido, tefiido continuo, lote frio almohadilla impresion de
tintura, o la impresion digital.

En la presente invencion, el teflido o la impresion puede realizarse de acuerdo con
los métodos convencionales. Por ejemplo, tincidon por agotamiento se realiza mediante
el uso de sales inorgénicas neutros (tal como sulfato de anhidrido de sodio y cloruro de
sodio) y / o los agentes de acidos bien conocidos de union (tal como carbonato de
sodio e hidréxido de sodio). Las cantidades de las sales inorganicas neutros y alcalinos
no son criticos, y pueden ser afiadidos juntos o por separado en el bafio de tinte.
Ademas, agentes auxiliares de tefiido (por ejemplo, agentes de nivelacién tintes y
colorantes agentes retardantes) se puede utilizar, y la temperatura para el tefiido puede
estar en ¢l intervalo de 40 ° C a 900C, y preferiblemente de 50 ° Ca 70 ° C.

En el tefiido frio lote almohadilla, el objeto a ser tefiido se enrolla y se tifié con la
sal inorgéanica neutral (tal como sulfato de sodio anhidrido o cloruro de sodio) y el
agente de fijacion de 4cido (tal como carbonato de sodio o hidroxido de sodio) a la
temperatura ambiente.

En el tefiido continuo, el objeto a ser tefiido se coloca en la solucion de colorante
mezclado con el agente de fijacion de 4cido (tal como carbonato sddico o bicarbonato
sodico), y luego se seca por el calor o fijado por el vapor. En el tefiido dos bafios, el

objeto se tifie, se tratd con la sal inorganica neutral (tal como sulfato soédico o silicato




10

15

20

27517

de sodio), y luego se seca o fijado por el vapor.

La presente invencion se ilustra mediante, pero no se limitan a, las siguientes
realizaciones. La temperatura se presenta como grados Celsius, y las partes y
porcentajes se calculan en base al peso sin especificado.

Realizacion 1

(1) 30,2 partes de 2-naftilamina-4 ,8-disulfénico se dispersaron en 300 partes de
agua con hielo, y después se afiadié con 28,5 partes de 32% de solucién de HCI. La
mezcla se agitd y, a continuacion se afiade lentamente con 6,9 partes de solucioén de
nitrito de sodio. La mezcla se agit6 durante 1 hora a 0-50C. A continuacién, la mezcla
se afiadi6 lentamente con 22,3 partes de 1-naftilamina-8-sulfonico, y después el pH se
ajust6 a 3 con bicarbonato de sodio. La mezcla se agité durante 3 horas a 10-150C. La
solucidn de reaccion se formo luego.

(2) 100 partes de agua con hielo, incluyendo 18,4 partes de cloruro cianurico se
vertid lentamente en la solucién de reaccion, y el pH de Ia solucidn se ajustd a 5-6 por
bicarbonato sédico. La mezcla se agité a 10-150C durante tres horas y, a continuacion
se filtra para obtener la solucidn de reaccion.

(3) El pH de la solucion de reaccién se ajusté a 10-11 por solucién de amoniaco
del 24%. La mezcla se calienta a 40-450C, se agito durante 2 horas, y luego

procesados a través de salazén a cabo para obtener el producto(1).

SOsH NH,

O SO;H cl
SO,H

(4) El producto (1) se disperso en 300 partes de agua, y después se afiadié con

(1)

12,3 partes de piridina-3-carboxilico. La mezcla se calienta a 70-800C, se agitd

durante 3 horas, y luego procesados a través de salazén a cabo para obtener el
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producto (2), es decir, el compuesto de formula (I-1a) (Amax=405 nm)
NH2
SOzH

“N =N NH«I\ )—N
/—SO3H 002H
SO3zH )

realizacion 2

(1) 30,2 partes de 2-naftilamina-4 ,8-disulfonico se dispersaron en 300 partes de
agua con hielo, se afiadieron 28,5 partes de 32% de solucion de HCI, se agité y
después se afiadi6é con 6,9 partes de solucidon de nitrito de sodio. La mezcla se agit6
durante 1 hora a 0-50C. A continuacién, la mezcla se afiadié lentamente con 22,3
partes de 1-naftilamina-7-sulfonico. A continuacién, el pH de la mezcla se ajusté a 3
por el bicarbonato de sodio, y se agité a 10-150C durante 3 horas, a fin de obtener la
solucion de reaccion.

(2) 100 partes de agua con hielo, incluyendo 18,4 partes de cloruro ciantrico se
verti6 lentamente en la solucion de reaccién, y el pH de la solucion se ajust6 a 5-6 por
bicarbonato sodico. La mezcla se agité a 10-150C durante 2 horas y, a continuacion se
filtra para obtener la solucidn de reaccion.

(3) El pH de la solucién de reaccion se ajustd a 10-11 por solucion de amoniaco

del 24%. La mezcla se calienta a 40-450C, se agitd durante 2 horas, y luego

procesados a través de salazon a cabo para obtener el producto(3).

SO;H NH,

i
_ 7 N

N=N O NH—< N
N=(

o

SO;H
SO;H (3)

(4) El producto (3) se dispersé en 300 partes de agua, y después se afiadié con

12,3 partes de piridina-3-carboxilico. La mezcla se calienta a 70-800C, se agit6
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durante 3 horas, y luego procesados a través de salazén a cabo para obtener el

producto (4), es decir, el compuesto de formula(I-1b) (Amax=400 nm)

NH,
SO;H y )\N :
Oy L0y
T CO,H
SO;H \ {
SOzH (4)

Realizacion 3

(1) 30,2 partes de 2-naftilamina-4 ,8-disulfonico se dispersaron en 300 partes de
agua con hielo, se afiadieron 28,5 partes de 32% de solucién de HCI, se agit6 y
después se afiadidé con 6,9 partes de solucion de nitrito de sodio. La mezcla se agitd
durante 1 hora a 0-50C. A continuacidn, la mezcla se afiadié lentamente con 22,3
partes de 1-naftilamina-6-acido sulfonico. A continuacién, el pH de la mezcla se ajusto
a 3 por el bicarbonato de sodio, y se agit6 a 10-150C durante 3 horas, a fin de obtener
la solucion de reaccion.

(2) 100 partes de agua con hielo, incluyendo 18,4 partes de cloruro cianﬁricd se
vertid lentamente en la solucidn de reaccion, y el pH de la solucion se ajustd a 5-6 por
bicarbonato sédico. La mezcla se agité a 10-150C durante 2 horas y, a continuacién se
filtra para obtener la solucion de reaccion.

(3) El pH de la solucién de reaccidén se ajusté a 10-11 por solucion de amoniaco
del 24%. La mezcla se calienta a 40-450C, se agité durante 2 horas, y luego

procesados a través de salazon a cabo para obtener el producto(5).

&
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N
N=N O NH—</ \N
v~
o lint
SO3;H

HO5S (5)

(4) El producto (5) se dispersé en 300 partes de agua, y después se afiadié con
12,3 partes de piridina-3-carboxilico. La mezcla se calienta a 70-800C, se agitd
durante 3 horas, y luego procesados a través de salazén a cabo para obtener el

5 producto (6), es decir, el compuesto de formula(I-1¢) (Amax=400 nm)

NH,
Oy
T — CO.H
SOzH > /
HO3S (6)

Realizacion 4
(1) 30,2 partes de 2-naftilamina-1 ,5-disulfénico se dispersaron en 300 partes de

10 agua con hielo, se afiadieron 28,5 partes de 32% de solucién de HCI, se agité y

después se afiadi6 con 6,9 partes de solucidén de nitrito de sodio. La mezcla se agité
durante 1 hora a 0-50C. A continuacién, la mezcla se afiadidé lentamente con 22,3
partes de 1-naftilamina-8-sulfénico. A continuacion, el pH de la mezcla se ajustd a 6
por bicarbonato sdédico, y se agité a 10-150C durante 3 horas, a fin de obtener la
15  solucidn de reaccion.

(2) 100 partes de agua con hielo, incluyendo 18,4 partes de cloruro ciantrico se
vertio lentamente en la solucién de reaccion, y el pH de la solucién se ajusté a 9-9,5
por bicarbonato sédico. La mezcla se agit6é a 8-100C durante 3 horas, y luego se filtra

para obtener la solucidn de reaccion.

10
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(3) El pH de la solucién de reaccion se ajusté a 10-11 por solucién de amoniaco
del 24%. La mezcla se calienta a 40-450C, se agit6 durante 2 horas, y luego

procesados a través de salazon a cabo para obtener el producto(7).

SO;H NH,

O SO3H cl
SO;H

5 (4) El producto (7) se dispersé en 300 partes de agua, y después se afiadié con

(7

12,3 partes de piridina-3-carboxilico. La mezcla se calienta a 70-800C, se agito
durante 2 horas, y luego procesados a través de salazon a cabo para obtener el

producto amarillo (8), es decir, el compuesto de férmula (I-1d) (Amax=400 nm)

NH2
SO3H
NH'J\ )—
cozH
/—803H
SOzH (8)
10
Realizaciones 5 a 7:
Los siguientes colorantes reactivos de piridina-3-carboxilico se prepard de
acuerdo con realizaciones de 1 a 4. Los tintes tenian de alta pureza, gran propiedad y
la acumulacién de una gran solidez a la.
15

Realizacion 5 5
El producto amarillo (9), es decir, compuesto de férmula (I-1e) (Amax = 402nm)

se obtuvo..

11
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SO3zH

NH
SO3H

Somp S At
SOgH COZH

SO3H 9)

Realizacidén 6

El producto amarillo (10), es decir, compuesto de formula (I-1f) (Amax = 408nm)

5  se obtuvo.

Realizacion 7

El producto amarillo (11), es decir, compuesto de féormula (I-1g) (Amax = 406nm)
10  se obtuvo.

NHCQH4OH
SO3H

Sy Ry
SOzH COzH

SO3zH (1 1)

Realizacion 8
(1) 57,5 partes de 2-naftilamina-3 ,6,8-trisulfénico se dispersaron en 225 partes
15  de agua con hielo, y se afiadié con 45 partes de solucién de nitrito de sodio. La mezcla
se agitd a 8-150C durante 1 hora. La mezcla se afiadi6 con 27,03 partes de

3-amino-4-methoxyacetanilide. El pH de la mezcla se ajustd a 5-5,5 por solucién de

12
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sodio 45% de hidréxido, y la mezcla se agité a 20 © C durante 2 horas. La mezcla se
afiadié con 36.87 partes de 32% de solucion de HCI, y se afiadi6 lentamente con 45
partes de solucion de nitrito de sodio. La mezcla se agité a 5 a 10 © C durante 1 hora.
La mezcla se afiadiéo con 32.82 partes de 1-naftilamina-8-sulfénico. La mezcla se
afiadi6 con una solucién diazo a 10-150C, el pH de la mezcla se mantuvo a 6-6.5 por
solucién de sodio 45% de hidréxido, se agité durante 2 horas, y la mezcla fue

procesada a través de salazon a cabo para obtener el producto (12).

SOH OCHs

g

(2) 24,91 partes de cloruro cianurico se dispersaron en 40 partes de agua con
hielo. La mezcla se afiadi6 a la solucion del producto (12) a 0-50C, y luego el pH de la
mezcla se mantuvo a 6-7 por la solucion de carbonato sédico al 15%. La mezcla se
agité a 10-150C durante 1 hora.

(3) 16.55 partes de solucion de amoniaco 24% se afiadieron a la solucidn de
reaccion obtenida de la etapa anterior (2), y la mezcla se agité a 40-450C durante 1
hora. Entonces, 28,25 partes de piridina-3-carboxilico se éﬁadieron a la mezcla. La
mezcla se calienta a 80-900C, y se agitd durante 5 horas, a fin de obtener el producto

rojo pardo (13), es decir, el compuesto de formula(I-2a). (Amax=481nm)

NHy
SO3H OCH3 N/J%N
/4
e ey
HOs SOsH  NHcocHs ' SO3H COH

(13)

Realizacién 9

(1) 24,91 partes de cloruro ciantirico se dispersaron en 40 partes de agua con

13
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hielo. La mezcla se afiadi6 a la solucién del producto (12) a 0-50C, y luego el pH de la
mezcla se mantuvo a 6-7 por la solucion de carbonato sédico al 15%. La mezcla se
agit6 a 10-150C durante 1 hora.

(2) 14.77 partes de N-metil anilina se afiadieron a la solucion de reaccion
formado a partir de la anterior etapa (1), y la mezcla se agité a 40-450C durante 1
hora. Entonces, 28,25 partes de piridina-3-carboxilico se afiadieron. La mezcla se
calienta a 80-900C, y se agito durante 5 horas. A continuacidn, el producto rojo pardo

(14), es decir, el compuesto de formula (I-2b), se obtuvo. (Amax=520nm)

crs
SO3H OCHs N ,T;NO
N=N—©—N=N O NHJLN/)—D

HO3 SOsH  NHcocHs; ' SO3H COH

(14)

Realizacion 10

(1) 24,91 partes de cloruro cianurico se dispersaron en 40 partes de agua con
hielo. La mezcla se afiadié a la solucion del producto (12) a 0-50C, y luego el pH de la
mezcla se mantuvo a 6-7 por la solucién de carbonato sédico al 15%. La mezcla se
agit6 a 10-150C durante 1 hora.

(2) 23.86 partes de acido metanilico se afladieron a la solucién de reaccioén
formado a partir de la anterior etapa (1), y la mezcla se agité a 40-450C durante 1
hora. Entonces, 28,25 partes de piridina-3-carboxilico se afiadieron. La mezcla se
calienta a 80-900C, y se agité durante 5 horas. A continuacion, el producto rojo pardo

(15), es decir, el compuesto de formula (I-2¢), se obtuvo. (Amax=520nm)

14
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SO3H
H
N
SOH OCH3 N/l§N
/4
Ao e L0
HO3 SOsH - NHcocH; ' SO3H COH

(15)

Realizacién 11
(1) 24,91 partes de cloruro cianurico se dispersaron en 40 partes de agua con
5 hielo. La mezcla se afiadi6 a la solucion del producto (12) a 0-50C, y luego el pH de la
mezcla se mantuvo a 6-7 por la solucion de carbonato sodico al 15%. La mezcla se
agit6 a 10-150C durante 1 hora.
(2) 8.42 partes de etanolamina se afiadieron a la solucidn de reaccién formado a
partir de la anterior etapa (1), y la mezcla se agit6 a 40-450C durante 1 hora. Entonces,
10 28,25 partes de piridina-3-carboxilico se afiadieron. La mezcla se calienta a 80-900C,
y se agité durante 5 horas. A continuacidn, el producto rojo pardo (16), es decir, el

compuesto de féormula (I-2d), se obtuvo. (Amax=530nm)

NHC,H40H
SO3H OCH3 PN
B S s S,
HO3 SOH  NHcocHs O —SO3H COzH
(16)
15 Ejemplo de ensayo 1

1 parte del colorante obtenido de la Realizacion 8 se disolvié completamente en

100 partes de agua destilada para formar la solucidn de tinte. 20 partes de la solucion

de colorante se introdujeron en el anillo de colorante, afiadido con 4,8 partes de
mirabilita, y se afladié con agua destilada a un total de 75 partes. A continuacion, la

20  mezcla se afiadié con 5 partes de solucion alcalina puro (320 g / 1). 4 partes de tejidos

de algodon de ligamento tafetan se colocaron en la solucion de tinte, y se mezcla bien

15
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con el colorante. Entonces, el anillo de tinte se colocé en la incubadora, la temperatura
se elevo a 60 ° C en 30 minutos, y la fijacion se realizé durante 60 minutos. Después
del tefiido, los tejidos fueron limpiados con agua fria, a continuacién, limpiado,
decolorado, y se secé. Los tejidos tefiidos de color rojo marrdn tenia gran profundidad
captacion morir la propiedad y el medio de contraste.

La medicién de la propiedad de acumulacion: K / S valor indicado profundidad
de color o la profundidad apariencia del color de las telas. La medicion se determina
de acuerdo con el tipo de reflexion de las telas. La tasa de reflexion (R) de la parte
cubierta y parte descubierta de las telas se midié mediante un espectrofotémetro, y
calculado en el valor K/ S de acuerdo con la ecuacion:

K/S = (1-R)*2R

Ejemplo de ensayo 2

3 partes del colorante preparado a partir de la Realizacion 1 se disolvieron en 100
ml de agua para formar la solucion de tintura almohadilla (30 partes / 1). 25 ml del
agente alcalino (hidréxido de sodio (15 ml/ L) y mirabilita (30 partes / 1)) se afiadio en
la solucién de tefiiddo almohadilla, y la mezcla se agitd. La mezcla se vierte en el
dispositivo de rodillo tefiido almohadilla. Después de ser tefiido, los tejidos de algodén
fueron rodados. A continuacion, los tejidos de algodén laminados se almacenaron a
temperatura ambiente durante 4 horas. Entonces, las telas amarillas fueron limpiados
con agua fria, luego se limpia con agua hervida durante 10 minutos, se limpia con agua
hervida detergente no idnico durante 10 minutos, y se limpia‘ con agua fria. A
continuacidn, los tejidos se secaron, y las telas de color amarillo se obtuvieron
entonces. Las telas de color amarillo tenia una gran acumulacion de absorcién de la

propiedad y el color.

16
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Ejemplo de ensayo 3 Comparacién de la propiedad de acumulacién en el tefiido
de agotar
El colorante preparado a partir de la realizacion 1 y el colorante del ejemplo
comparativo se compararon segun el método del Ejemplo de prueba 1, en donde
5  diferentes concentraciones de la solucion de tinte se utilizaron para la comparacién de

propiedad de acumulacién en agotar el tefiido. Los resultados se muestran en la Tabla

1.

Tabla 1
Acumulacién de la propiedad en agotar el colorante
(K/8S)
Colorante (0.w.f) 1% 2% 4% 8%
Colorante de realizacién 1 5.30 9.49 16.33 21.61
Colorante de ejemplo
3.15 6.32 12.48 18.90
comparativo 1
10
Ejemplo comparativo 1:
SO;H cl
/L S0,CH,CH,080;H
N N H—k J—NO
HOsS SO;H CHZCH3
De acuerdo con la presente invencion, el colorante de la Realizacion 1 tenia gran
- propiedad de acumulacién a mediados de la temperatura de tintura agotado.
15

Ejemplo de ensayo 4 Comparacién de la propiedad de acumulacién en el tefiido frio

17
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lote almohadilla

El colorante de la Realizacion 8 y el colorante del ejemplo comparativo 2 se
compararon segun el método del ejemplo comparativo 2, en el que diferentes
concentraciones de solucidn de tinte (g / 1) fueron utilizados para la comparacion de

propiedad de acumulacién. Los resultados se muestran en la Tabla 2.

Tabla 2
K/S (almohadilla fria de colorante por
lotes: 16 horas)
Colorante 15 g/l 30 g/l 60 g/l
Colorante de realizacién 8 8.134 11.323 13.030
Colorante de ejemplo comparativo
5.185 8.000 9.820
2
Ejemplo comparativo 2:
cl
SO3H OCH3 N/J%N
N=N—< />-N=N Q NH—! )_NAQ
v CaHs
HO3 SOsH  NHCOCH; O SO3H S0,CoH40S03H

De acuerdo con la presente invencion, el colorante de la Realizacion 8 tenia gran
propiedad de acumulacion en el tefiido frio lote almohadilla.

En comparacién con los colorantes de los Ejemplos Comparativos 1 y 2, el colorante
reactivo de la presente invencidn tiene una mejor propiedad de acumulacion y
reproducibilidad a mediados de la temperatura de tintura y el tefiido frio almohadilla
lote. En comparacion con los tintes comerciales, el colorante reactivo de la presente
invencion tiene gran propiedad de acumulacién, propiedad de limpieza del agua y
solidez.

El invento ha sido descrito utilizando ejemplares realizaciones preferidas. Sin

18
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embargo, se debe entender que el alcance de la invencién no estd limitada a las
disposiciones descritas. El alcance de las reivindicaciones, por lo tanto, debe
concederse la interpretacién mas amplia, a fin de abarcar todas las modificaciones y

arreglos similares.

19
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REIVINDICACIONES

Lo que se reivindica es:

1. Un colorante reactivo que tiene una estructura de formula(l):

X

A

N N R
(HO38)1.3 \ X _N@N— N_Ji\ /)—lll—Rz
N
/ Z

803H (I)

en donde X es un halégeno o carboxypyridinium; Rl1, R2 y R3 son
independientemente hidrégeno, alquilo C1-4, Cl-4alkylcarbonyl, bencilo, alquilo
C1-4hydroxyalkyl o sulfobenzyl; n es 0 o 1; Ql y Q2 son independientemente
hidrégeno, sulfo, alquilo C1-4alkyl, C1 4alkoxy-, Cl-4alkanoylamino o ureido; y 1-3
(HO3S) es de 1 a 3 grupos sulfo.

2. El colorante reactivo de la reivindicacion 1, en el que cuando nes 0, X es un
halégeno o carboxypyridinium, y R1, R2 y R3 son, independientemente, hidrégeno,
C1-4alkyl, C1-4alkylcarbonyl, bencilo, alquilo C1-4hydroxyalkyl o sulfobenzyl.

3. El colorante reactivo de la reivindicacion 2, en donde X es un halégeno o
carboxypyridinium, y R1, R2 y R3 son independientemente hidrogeno, alquilo C1-4,
C1-4hydroxyalkyl o sulfobenzyl.

4. El colorante reactivo de la reivindicacién 3, que es:

NH2
SO,H

N=N NH{ )_
COZH
/ —SO3H
SO,H .

5. El colorante reactivo de la reivindicacién 3, que es:

20
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NHC2H4OH
SOzH

“N— HJ\ N/)_N
SO3H COgH

SO3H

6. El colorante reactivo de la reivindicacién 1, en la que cuando n es 1, X es un
halégeno o carboxypyridinium, R1, R2 y R3 son independientemente hidrégeno,
alquilo C1-4, Cl-4alkylcarbonyl, bencilo, alquilo C1-4hydroxyalkyl o sulfobenzyl, y
5 Ql y Q2 son independientemente hidrégeno, alquilo C1-4, Cl-4alkoxy, o

Cl-4alkanoylamino.

7. El colorante reactivo de la reivindicacién 6, en donde X es un halégeno o

carboxypyridinium, R1, R2 y R3 son independientemente hidrégeno, alquilo C1-4,

bencilo, alquilo C1-4hydroxyalkyl o sulfobenzyl, y Q1 y Q2 son independientemente
10 alquilo C1-4alkoxy, o C1-4alkanoylamino.

8. El colorante reactivo de la reivindicacion 7, que es:

NH>
SO3H OCH3 PY

N=N~<:>-N=N O NH—I\’II\N/)N—@

HO3 SOsH  NHcoCH; O SO3H COH

9. El colorante reactivo de la reivindicacion 7, que es:

NHC,H4OH
SOsH OCH3

N N
/4
Pos st atanty
HO3 SOzH NHCOCH3 O SO3H COoH

21
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RESUMEN DE LA DIVULGACION

Un colorante reactivo se describe. El colorante reactivo tiene la estructura de

férmula(I):
1
Q
1 Fl{1 N| \N T3
(HO3S)4.3 : X Xy—N=N N=N - N—I\N/)‘N—Rz
N o —
/
\ /\SO3H (I)

donde X, R1, R2, R3, N, Q1, Q2 y 1-3 (HO3S) se definen en la especificacién. El
colorante reactivo de la presente invencion tiene gran propiedad de acumulacién, la

reproducibilidad y la solidez.

22
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(FHAERK - EE FHNEELY » XLKE$H

Y EARE)
X HHER
X ¥ XIPC 4% ¢
— B (PUER)

ROE M 2ok

REACTIVE DYE
S PR

—~RBREMELEH GHEAFTARAOEH

X =

(HO38)15 TN N"N@N-N I!I—H\N/ lll—-Rz
/ A

\803H (1)

Ef X>~R"Ry*Ry~n~Q;~Q A(HO;8)3 2%
AW RAEMLE ABHXRBRENAFEBE LR
M BRMEREEHEN -
= EXERABE <

A reactive dye of the formula (I):

x
N Rg
(HO3S)13 \ X N=N@ / 'L —Rg
/ =
Fow .

wherein X, Ry, Ry, R3, n, Q;, Q; and (HO3S);.; are deﬁned in the

specification. The reactive dye of the present invention has good dye depth

reproducibility and color fastness properties.
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%2 & & e AN 223 #Ho® 1- B OB O-6- % #8
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(1-Naphthylamine-6-sulfonic acid) > A % 8 &, %9 38 & 8 s (&
E3>-RABEICEISCTHHFEI IE > HFEHRER -

(2)3% 100 # %k Kk ¥4 18.4 # = % & £ (Cyanuric
chloride)ty 5 # R E B EARBR T » NG A NHER
Bl ESZE 6 RBEI0E ISCTHRE2 M 8BER
BP 2 RER -

(3)4: % B 95 BB TR 5L 24% B A KR R B i (8 4
HAI10Z 11> 85 405 45C HERMLE 2B &
BT ERHFEEMO) -

SO:H NHp
A
N=N O NH—</ Y
) -
o3
SO.H

HO3S (5)

(DFEEBHG) D #3300 KT o N 123 RET
# (Pyridine-3-carboxylic acid) » # B £ 70 £ 80C ' H & %
P2 3 E SRR BRAFEEEEW®OG) BFX(I-1c)k
A4 (X max=400nm) °

NH,
SOgH \ /KN
Oe N NHJLN/)_NQ
/T — CO,H
SO4H > /

HO,S (6)
Eip 4

(¥ 30.2 ey 2-EBk-1,5-—%% 8 (2-Naphthylamine-
1,5-disulfonic acid) -3 & 300 kK P #EF wA 285 #
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4 32%HCl KB RPE T A #EH BEBA 6.9 558
DA EAMKER RBENO0ESCTHERESE 1 )05
B Z2E B AN 223 How 1- B B -8 & B
(1-Naphthylamine-8-sulfonic acid) > 24 %% B8 &, %y 95 2 & s 14
E6 - NBEIOEISCTFHHEEI NG B RER -

(2)#% 100 kK ¥4 18.4 4 = % & £ (Cyanuric
chloride) 8y " MR E B BIARBIR T > A8 R M H LR
WEE 9Z 95 NEBESE I0CCTHFEI L 88K
BBPIFERER

BEBEZHEHARERU 4% K KERALBLESE
¥AEI10E 11> FBEL0E 45C HEHE 205> &
BB F2NEHT) -

SO;H NH,
N
OO N=N O NH—</ S
=
O SO.H cl :
SOsH (7)
IEN

D EH(DRHEA30045KY A 123 G4REFT
B (Pyridine-3-carboxylic acid): #32 & 70 £ 80°C » ## 4 %
#3220 BENHRAFIFEEZHO) BrX(-1d)1t
44 ( A max=400nm) -

NH,

SOH /k

| N7 "N
=N NH ‘ N
CoRrQ,

‘SOsH
SO4H

(8)
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£EFHRAIEAMEXSF R THAHUTFTARAETT
B REBMEN  HRELES - FREE - LEFRFF
EHERZ RN -

Bk 5
T B % AW O) B K (I-1e)fb 4 % ( X max=402nm)
' SOH
() 70" NTSN
@ N— —';NHJI\N/)—SI)Q
SO3H GO2H
SO3H (9)
E 5] 6

T3 E % 6 E B0 B KO- A H (A
max=408nm)

N—(C2Hs)2
SO3H

- “- Oy T )
O SO3H CO2H
SO3H

Tl 7
TR R & E W (11) Ep*’g(llg)ﬂ:‘ # (A

max=406nm)

(10)
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SOgH Ay
SO SURaS
SO3H COxH
SO3H O ( 11 )
K k4] 8

(1)#% 57.5 47 &4 2- % B%-3,6,8- = &% # (2-naphthylamine-
3,6,8-trisulfonic acid)iy 4 4 8% 225 frk Ak & > 4512 A
AS T M R ER SRR IE R R A& BB ISCT#H#EL MeF o
BE AN 2703 ) 3R K 4-F 44 T8 ER
(3-amino-4-methoxyacetanilide) i A 45% & &, 1L 4 K B %
S pH #IFAE S E 55 W 20CTFHHE 2 0F o fluA 36.87
ey 32% BB KER  RBEZ N 45 ey B sk
Bk NS EICCTHRME Lok o BiE 3282 4084 1-% 1%
-8-%#% B (1-naphthylamine-8-sulfonic acid)# 10 £ 15C F #w
NERBRT LR AS%EACAREREH pHE 6 2
6.5 | 2 e %4&%@1‘%#&&4@&%(12) ° I~

SOH QOCH;

A e
HO4S SO3H NHCOCH O SO4H

(2)3 24.91 #r = % & £ (Cyanuric chloride)4 #.4& 40
Brokkd o 4 0 E ST awAs] & #(12)8 KER T o %
15% s BReNKER MK PHBEFEOCE T R E—FT BB E4
#4102 1SCT#HHF 1 EF o

(3)R 16.55 £ 8 24% 8, A& o A £ 3k Q) & BB+ -
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A0 B ASCTHE 1 o5« BEfuA 2825 AR ST
& (Pyridine-3-carboxylic acid) > #:2 %] 80 £ 90°C » 4 5
I B TAE LR EEN3) 0 B X (24 % - (A

max=481nm)

NHz
SOgH OCHz A

NTSN
Syl 0y
HO3 SOsH - NHeocHs Q SOgH c

T 9

' 13)

(1) # 24.91 4 = B §, £.(Cyanuric chloride)% % & 40

WARAKF  BEOESCTFARNEDL2)WBERRT » L
15% B KERFEpPHEHF ECCE T BE—F B EESE

. ;}“&3:‘44-""-‘— 10 & ISOC_F;J“%:}# 1 IJ\ E%:—' o

(2)B 14.77 4 # ¥ % B (N-methyl aniline)su A £ i (1)
FRiFRERF A£A0EASCTTFT#HIF LT3 E A 28.25
#r ey B+ T 8 (Pyridine-3-carboxylic acid) 7% | 80 £ 90
T #B#HS50 FT42l e Eo4) X JT-2b)t
4% ¢ (X max=520nm)

GHa
.
SOgH OGHy . /KN
. @
oot aateite®
HO3 SO0sH  NHCOCH, O SOgH COgH
Frpl 10

(D% 2491 # =% £ £&.(Cyanuric chloride)#- % /£ 40
kAT 0FESCTFAANBERIDIHBABERTY » R

(14)
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I5% B B KBBRFEPHEFALO6E T L —F B BES
#HA 10 Z ISCT#HHE 1 /8Fo

(2)B% 23.86 f7 &9 1- K B -3-7% 8 (Metanilic acid)fz A L
A FRBERT > £40ZASCTHRHF1ANHE - B E
A 28.25 47 8y & & T B (Pyridine-3-carboxylic acid) 5+ ;& 2|
80 2 90°C » ## 5w BT E otz & £ (15) 0 B K

(I-2c)i6 44 = (A max=520nm)

SO3H
H
N (]
OCH3
SOgH Ry -
e Y AR

T i) 11

(1)#% 24.91 4 = % § £.(Cyanuric chloride)y # 4 40
rkAKE 2 AE0ZESCTFRAZEHADGAERT > &
15%m B8R KBRA PpHEF L E T S K BES
HE 102 1SCTHE 1w

(2)8 8.42 47 &4 T 8% B (Ethanolamine)fo Ak 3k (1) #7453
RAEMWRT » £ 40 2 ASCF#HH 1 0% o 22 oA 2825
¥y 89 R & T 8 (Pyridine-3-carboxylic acid): 732 %] 80 £ 90
Cr|/FIFS5 I FTFB otz e Z2H06) 0 B K (I-2d)4b
et e (imax=530nm)
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. NHC,;H4OH
SO3H OCH3

¥ N=N N-—"N NHJNl\ /N @

R B ) 1

RE®G SR 14 REEN 00K RBAF » 1
BLA MR ERR 20 EANRRT W ANTH 48 4
FREBABLRMPEBE 754 BN 320 /A28
BRKER S - RAGERPEABANLRF > LEHTF
BTLESELEHNEIE > BUEEHREAANERET > AH
Hsgse 30 5EFREOCHMBKLRBROOSERSE - $ER
o mmﬁﬁu Kbt BE—FFER S RAK S BR
BE O BIGCEECEEDEEEROERERLER -

R RMAZ KIS AAXRBRERARAXRBDERE
FE O REESHMEABEARRY —BHE - LR EF X
ZABBRACTEKWRARZRTIE Ao AAEH TR ER
ERIPARABEFI-HORFEER) ABHLERERHA
(K/S)y» Bp —fx R & 2 LA #hdo by 3 ¢

K/S = (1-R)*/ 2R |
HERpH 2

R3ImERG 1 mEEnRREn 100 24K &

AR 30/ B R R S RRA 25 BAER ST :*_ém 15 £ 9

/3 Fu 2= a30ﬁmmWA#R$ﬁ#%ﬁ%W=ﬁ4wé&
BINBRHMROUeD) BEE T > RAWNBEDEBRBENLR R

(16)
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B BHAABK  LBWERBMNETBTREL NG - &
%o RFFEINFALEMABLARLE BERBERAKL 10

S ARBEHBZIEBRTFENER 10048 B2 EA
&K F BRI RERELMEHBERGRRER
ALé&Fo

BB 3--0% B R R M bR R

RE®G 1 ZEHARLERER L eyl 34K G K5
1 2% RAARHRBEOwWL)ETZ L R M
BOMFERRDENT R L F o

d lowl R AW UKHWEZT A L % (on weight of
fabric) o
%1
Z B8R M (K/S)
# #(o.w.f) 1% | 2% 4% 8%
THAp 1 2 & 530 | 9.49 | 16.33 | 21.61
b Ak 1 3.15 | 632 | 12.48 | 18.90

Pb Ak 1

SO,H Cl
O )§ SOZCHZCHZOSO3H
O Yol )
HO,S SO;H CH2CH3

BB AEATES 1AF2EN > £FBAHE R
ReL HETRERAEEILRM -
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R B4 4--4 B % (Cold Pad Batch) %t 3& 1 b 8% i8] 3%,

B el 8 X R SR 2 MR B R R
2 2F ik RARERBRRE@D AR RMLE A
BERBHENTER2TF -

* 2
K/S (A B Z:16 /NEF)
# H 15g/1 30g/l | 60g/l
b 8 2 8.134 | 11.323 {13.030
b & AR 2 5.185 8.000 | 9.820
btk 2
SOsH OCH3
O NH—]\N/)—N
. HOs 303“ NHCOCH3 2 % 50,CsH40S0H

BB FREISHBZIEN  EABLELEEZER
O EEBEERRME ’

MABRRLEER 1 RILER2ZRBE R RAEHA
ZRBEEHEABRBGRENE BARTRERRAR
R REABRAMEAEE  BENRZTEEN > AR
Bz REMEMNELEE - KARREEFEL FEA
REZWEE

LHEEGEFATHERARETAZIRERE S " @
FERABMAER FEARTHARE ALY TAERHE
FPABHLIBEHAEET  HELEETHRAEFTEHBER
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\S0.H 002H
SO4H / (I-1a) -
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REACTIVE DYE

1. Field of Invention
The present invention relates to novel reactive dyes, and more particularly, to a
novel reactive dye for a fiber having hydroxyl groups or amino groups in exhausting

dyeing, cold pad batch dyeing, continuous dyeing, printing and digital printing.

2. Background of the Invention

The current fashion color is earth-tone color such as brown, grey, khaki, olive
and beige. The fabrics with earth-tone color are formed from dyeing fabrics with vat
dyestuffs and have good reproducibility and fastness. However, the dyeing procedure
is complicated, no bright color is formed in such dyeing procedure, and the build-up
property is poor. Therefore, there is a need to develop a new dye to improve vat
dyestuffs.

In addition, WO2008/055805 discloses a reactive dye mixture. However, there is
a need to develop single yellow or red brown reactive dyes having great

reproducibility and fastness.

SUMMARY OF THE INVENTION

The present invention provides a reactive dye having the structure of formula (I):

X

N A
1 3
HO,S — — l I l
(HO3S)13 : X N—N@N_N - N—l\N/)-N—Rz
N Q, —
/
\ 7 5044 @

wherein X is a halo or carboxypyridinium; R, Ry and R3 are independently hydrogen,
Ci.salkyl, Cy.salkylcarbonyl, benzyl, C;.shydroxyalkyl or sulfobenzyl; n is 0 or 1; Q
and Q; are independently hydrogen, sulfo, C;.4alkyl, Ci.4alkoxy, C;.4alkanoylamino or
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ureido; and (HO3S);.3 is 1 to 3 sulfo groups optionally bound to naphthyl.

In one embodiment, n is 0 in the formula (I), and the reactive dye of the present

invention has the structure of formula (I-1):

1
(HO38)13 XX —N=N rll | N—R
\ : AI\N/ 2
N —

/

5 wherein X is a halo or carboxypyridinium; and R;, R, and Rj are independently

hydrogen, Cj.salkyl, Cj.4alkylcarbonyl, benzyl, C; shydroxyalkyl or sulfobenzyl.

In one embodiment, X is a halo or carboxypyridinium; and R;, R; and Rj are
independently hydrogen, C;.salkyl, C;.shydroxyalkyl or sulfobenzyl. For example, the
reactive dye of the present invention has the structure of (I-1a), (I-1b), (I-1c), (I-1d),

10 (I-1e), (I-1f) or (I-1g):

NH2
SO;H
NHJ\ )*N ’ \
SO4H COZH
— 3
/ (I-la);
NH2
SO3H
COZH
SO3H
SOsH (I-1b);




27517

NH,
SOzH y )\N :
N=N NHJl\N/)—N+ \>
T CO,H
SO3H \_7
HO5S (I-1¢);
NH2
SOzH
“-N_ NHJ\ )—N
COZH
/—so3H
SOsH (-1d);
SO3H
NH
SO3zH
N=N H-J\ N/)—N
SO3H COzH
SO3H (I-le),
N (C2Hs)2
SOzH
“ ! ”* A0
SO3H COzH
SOsH (1-16);
NHC2H4OH
SO3zH
N=N HJ\ )—N
SO3H COZH

In one embodiment, n is 1 in the formula (I), and the reactive dye of the present

invention has the structure of formula (I-2):
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X
a A

Ry N7 NR,
(HO38)1.3 | NN N:NQN:N rL_”\N/ l!l—Rz
T g —
2
\_ K

SO3H (1_2)

wherein X is a halo or carboxypyridinium; Ry, R, and R; are independently hydrogen,
Ci.salkyl, Cj4alkylcarbonyl, benzyl, C;shydroxyalkyl or sulfobenzyl; and Q; and Q,
are independently hydrogen, C.salkyl, C;_salkoxy or C;.salkanoylamino.

5 In the embodiment, X is a halo or carboxypyridinium; R;, R; and R; are
independently hydrogen, Ci.salkyl, benzyl, C;shydroxyalkyl or sulfobenzyl; and Q:
and Q; are independently C;.salkoxy or C;_salkanoylamino. For example, the reactive

dye of the present invention has the structure of formula (I-2a), (I-2b), (I-2¢) or (I-2d):

NH2
SOH OCHs N/J%N
P et AL e
- a ;
oy
O
SO3H OCHs N/J%N
/
NG el 20
SO3H
H
N
SO3H OCHg N/KN
Jeo st aaisry
- c ;
NHCoH4OH
SO3zH OCHj3 S
A O L0
HO3 SOzH NHCOCH;3 ' SO3H COsH
(I-2d).
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The reactive dye of the present invention has great build-up property. In
comparison with the commercial dyes, the reactive dye of the present invention has
better build-up property, and has better reproducibility and dyeing fastness in

mid-temperature exhausting dyeing and cold pad batch dyeing.

DETAILED DESCRIPTION OF THE PREFERED EMBODIMENTS

The following specific examples are used for illustrating the present invention. A
person skilled in the art can easily conceive the other advantages and effects of the
present invention.

For illustration, all compounds in the specification are presented as free acids;
however, the reactive dye of the present invention would be in the form of
water-soluble salts, wherein the salts may be alkali metals, alkaline earth metals,
ammonium salts or organic amines, and preferably sodium salts, potassium salts,
lithium salts, ammonium salts or triethanolamine salts.

The reactive dyes of the present invention can be prepared by the conventional
methods, and there is no limitation to the order of the steps. The chromophore can be
prepared, and then the dye can be synthesized. Alternatively, the chromophore can be
synthesized during the preparation of the dye.

The reactive dye of the present invention can be applicable to fiber materials,
especially cellulose fiber materials, and applicable for dyeing or printing of fiber
materials having the cellulose fiber. The fiber materials can be, but not limited to,
natural or regenerated cellulose fibers such as cotton, hemp, flax, ramie, viscose rayon
or fiber materials having cellulose fibers. The reactive dye of the present invention can
be also applicable for dyeing and printing of fiber blends having hydroxycellulose
fibers.

The reactive dye of the present invention can be fixed on fibers in aqueous dye
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solution and printing paste, and can be used for dyeing and printing in exhausting
dyeing, continuous dyeing, cold pad batch dyeing, printing or digital printing.

In the present invention, the dyeing or printing can be performed according to the
conventional methods. For example, exhaustion dyeing is performed by using
inorganic neutral salts (such as anhydride sodium sulfate and sodium chloride) and/or
the well-known acid binding agents (such as sodium carbonate and sodium hydroxide).
The amounts of the inorganic neutral salts and alkali are not critical, and may be added
together or separately into the dye bath. In addition, dyeing auxiliary agents (such as
dye leveling agents and dye retarding agents) can be used, and the temperature for
dyeing can be in the range from 40°C to 90°C, and preferably from 50°C to 70°C.

In cold pad batch dyeing, the object to be dyed is rolled and dyed with the
inorganic neutral salt (such as anhydride sodium sulfate or sodium chloride) and the
acid binding agent (such as sodium carbonate or sodium hydroxide) at the room
temperature.

In continuous dyeing, the object to be dyed is placed in the dye solution mixed
with the acid binding agent (such as sodium carbonate or sodium bicarbonate), and
then dried by heat or fixed by vapor. In two-bath dyeing, the object is dyed, treated
with the inorganic neutral salt (such as sodium sulfate or sodium silicate), and then
dried or fixed by vapor.

The present invention is illustrated by, but not limited to, the following
embodiments. The temperature is presented as Celsius degree, and parts and
percentage are calculated based on weight without specified.

Embodiment 1

(1) 30.2 parts of 2-naphthylamine-4,8-disulfonic acid were dispersed in 300 parts
of ice water, and then added with 28.5 parts of 32% HCI solution. The mixture was

stirred, and then slowly added with 6.9 parts of sodium nitrite solution. The mixture
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was stirred for 1 hour at 0-5°C. Then, the mixture was slowly added with 22.3 parts of
I-naphthylamine-8-sulfonic acid, and then the pH was adjusted to 3 with sodium
bicarbonate. The mixture was stirred for 3 hours at 10-15°C. The reaction solution was
then formed.

5 (2) 100 parts of ice water including 18.4 parts of cyanuric chloride was slowly
poured into the reaction solution, and the pH of the solution was adjusted to 5-6 by
sodium bicarbonate. The mixture was stirred at 10-15°C for three hours, and then
filtered to obtain the reaction solution.

(3) The pH of the reaction solution was adjusted to 10-11 by 24% ammonia
10 solution. The mixture was heated to 40-45°C, stirred for 2 hours, and then processed

via salting out to obtain the product (1).

SO;H NH,

O SO,H cl
SO;H

(4) The product (1) was dispersed in 300 parts of water, and then added with 12.3

(D

parts of pyridine-3-carboxylic acid. The mixture was heated to 70-80°C, stirred for 3
15 hours, and then processed via salting out to obtain the product (2), i.e. the compound

of formula (I-1a) ( A max=405 nm)

NH2
SOzH
N=N NH—J\ )—N
C02H
/‘SOsH
SOzH (2)
Embodiment 2

(1) 30.2 parts of 2-naphthylamine-4,8-disulfonic acid were dispersed in 300 parts

20  of ice water, added with 28.5 parts of 32% HCI solution, stirred and then added with

6
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6.9 parts of sodium nitrite solution. The mixture was stirred for 1 hour at 0-5°C. Then,
the mixture was slowly added with 22.3 parts of 1-naphthylamine-7-sulfonic acid.
Then, the pH of the mixture was adjusted to 3 by sodium bicarbonate, and stirred at
10-15°C for 3 hours, so as to obtain the reaction solution.

5 (2) 100 parts of ice water including 18.4 parts of cyanuric chloride was slowly
poured into the reaction solution, and the pH of the solution was adjusted to 5-6 by
sodium bicarbonate. The mixture was stirred at 10-15°C for 2 hours, and then filtered
to obtain the reaction solution.

(3) The pH of the reaction solution was adjusted to 10-11 by 24% ammonia
10 solution. The mixture was heated to 40-45°C, stirred for 2 hours, and then processed

via salting out to obtain the product (3).

SO;H NH,
"~
N=N O NH—</ N
v=(
ol
SO;H
SO;H (3)

(4) The product (3) was dispersed in 300 parts of water, and then added with 12.3
parts of pyridine-3-carboxylic acid. The mixture was heated to 70-80°C, stirred for 3
15  hours, and then processed via salting out to obtain the product (4), i.e. the compound

of formula (I-1b) ( A max=400 nm)

NH,

SOgH . /KN
OO N=N NH—“\N/)—NQ
_/ — CO,H
SOzH \ o “

Embodiment 3
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(1) 30.2 parts of 2-naphthylamine-4,8-disulfonic acid were dispersed in 300 parts
of ice water, added with 28.5 parts of 32% HCI solution, stirred and then added with
6.9 parts of sodium nitrite solution. The mixture was stirred for 1 hour at 0-5°C. Then,
the mixture was slowly added with 22.3 parts of 1-naphthylamine-6-sulfonic acid.
Then, the pH of the mixture was adjusted to 3 by sodium bicarbonate, and stirred at
10-15°C for 3 hours, so as to obtain the reaction solution.

(2) 100 parts of ice water including 18.4 parts of cyanuric chloride was slowly
poured into the reaction solution, and the pH of the solution was adjusted to 5-6 by
sodium bicarbonate. The mixture was stirred at 10-15°C for 2 hours, and then filtered
to obtain the reaction solution.

(3) The pH of the reaction solution was adjusted to 10-11 by 24% ammonia
solution. The mixture was heated to 40-45°C, stirred for 2 hours, and then processed

via salting out to obtain the product (5).

SO;H NH,

N
OO N=N O NH—</ _\<N
=
o
SO;H

HO;S (5)
(4) The product (5) was dispersed in 300 parts of water, and then added with 12.3
parts of pyridine-3-carboxylic acid. The mixture was heated to 70-80°C, stirred for 3
hours, and then processed via salting out to obtain the product (6), i.e. the compound

of formula (I-1¢) ( A max=400 nm)

NH,
SOzH )\
N7 N ;
OO - VP (U BV
N —
T COLH
SOzH > /
HO;S (6)
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Embodiment 4
(1) 30.2 parts of 2-naphthylamine-1,5-disulfonic acid were dispersed in 300 parts
of ice water, added with 28.5 parts of 32% HCI solution, stirred and then added with
J 5 6.9 parts of sodium nitrite solution. The mixture was stirred for 1 hour at 0-5°C. Then,
the mixture was slowly added with 22.3 parts of 1-naphthylamine-8-sulfonic acid.
Then, the pH of the mixture was adjusted to 6 by sodium bicarbonate, and stirred at
10-15°C for 3 hours, so as to obtain the reaction solution.
(2) 100 parts of ice water including 18.4 parts of cyanuric chloride was slowly
10 poured into the reaction solution, and the pH of the solution was adjusted to 9-9.5 by
sodium bicarbonate. The mixture was stirred at 8-10°C for 3 hours, and then filtered to
obtain the reaction solution.
(3) The pH of the reaction solution was adjusted to 10-11 by 24% ammonia
solution. The mixture was heated to 40-45°C, stirred for 2 hours, and then processed

15  via salting out to obtain the product (7).

SO;H NH,
N
v S d
(I -
O SOH Cl
SOs;H (7)

(4) The product (7) was dispersed in 300 parts of water, and then added with 12.3
parts of pyridine-3-carboxylic acid. The mixture was heated to 70-80°C, stirred for 2
hours, and then processed via salting out to obtain the yellow product (8), i.e. the

20  compound of formula (I-1d) ( A max=400 nm)

10




27517

SO3H

_ \

COZH
/-—SO3H
SOzH (8)

Embodiments 5 to 7:
The following reactive dyes of pyridine-3-carboxylic acid were prepared
5 according to Embodiments 1 to 4. The dyes had high purity, great build-up property

and great fastness.

Embodiment 5
The yellow product (9), i.e. compound of formula (I-1e) ( A max=402nm) was

10  obtained.

SOzH

Embodiment 6

The yellow product (10), i.e. compound of formula (I-1f) ( A max=408nm) was

15  obtained.

N— (C2Hs)2
SO3H

“““ L300
SO3H COZH

11
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Embodiment 7

The yellow product (11), i.e. compound of formula (I-1g) ( A max=406nm) was
obtained.

NHCzH4OH
SO3H

SR
SOzH C02H

SOzH (1 1)

Embodiment 8

(1) 57.5 parts of 2-naphthylamine-3,6,8-trisulfonic acid were dispersed in 225
parts of ice water, and added with 45 parts of sodium nitrite solution. The mixture was
stired at 8-15°C for 1 hour. The mixture was added with 27.03 parts of
3-amino-4-methoxyacetanilide. The pH of the mixture was adjusted to 5-5.5 by 45%
sodium hydroxide solution, and the mixture was stirred at 20°C for 2 hours. The
mixture was added with 36.87 parts of 32% HCI solution, and slowly added with 45
parts of sodium nitrite solution. The mixture was stirred at 5 to 10°C for 1 hour. The
mixture was added with 32.82 parts of 1-naphthylamine-8-sulfonic acid. The mixture
was added with diazo solution at 10-15°C, the pH of the mixture was maintained at
6-6.5 by 45% sodium hydroxide solution, stirred for 2 hours, and the mixture was

processed via salting out to obtain the product (12).

SO,H 0CHs

o Yo o
HO4S SOsH  NHeocH SOaH
? (12)

(2) 24.91 parts of cyanuric chloride were dispersed in 40 parts of ice water. The
mixture was added to the solution of the product (12) at 0-5°C, and then the pH of the

mixture was maintained at 6-7 by 15% sodium carbonate solution. The mixture was

12
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stirred at 10-15°C for 1 hour.

(3) 16.55 parts of 24% ammonia solution were added to the reaction solution
obtained from the above step (2), and the mixture was stirred at 40-45°C for 1 hour.
Then, 28.25 parts of pyridine-3-carboxylic acid were added to the mixture. The

5  mixture was heated to 80-90°C, and stirred for 5 hours, so as to obtain the red brown

product (13), i.e. the compound of formula (I-2a). ( A max=481nm)

NH>
SO3zH OCH3 P

N=N~<:_§—N=N O NHJI\J'\N/J—SQ
HO3 -

SOsH  NHCOCH; ' SO3H COH
(13)

Embodiment 9
10 (1) 24.91 parts of cyanuric chloride were dispersed in 40 parts of ice water. The
mixture was added to the solution of the product (12) at 0-5°C, and then the pH of the
mixture was maintained at 6-7 by 15% sodium carbonate solution. The mixture was
stirred at 10-15°C for 1 hour.
(2) 14.77 parts of N-methyl aniline were added to the reaction solution formed
15 from the above step (1), and the mixture was stirred at 40-45°C for 1 hour. Then, 28.25
parts of pyridine-3-carboxylic acid were added. The mixture was heated to 80-90°C,
and stirred for 5 hours. Then, the red brown product (14), i.e. the compound of

formula (I-2b), was obtained. ( A max=520nm)

0
SOzH OCHs N/KN
B St
3 COH

HO3.
20
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Embodiment 10

(1) 24.91 parts of cyanuric chloride were dispersed in 40 parts of ice water. The
mixture was added to the solution of the product (12) at 0-5°C, and then the pH of the
mixture was maintained at 6-7 by 15% sodium carbonate solution. The mixture was
stirred at 10-15°C for 1 hour.

(2) 23.86 parts of metanilic acid were added to the reaction solution formed from
the above step (1), and the mixture was stirred at 40-45°C for 1 hour. Then, 28.25 parts
of pyridine-3-carboxylic acid were added. The mixture was heated to 80-90°C, and
stirred for 5 hours. Then, the red brown product (15), i.e. the compound of formula

(I-2¢), was obtained. ( A max=520nm)

SOzH
)
N
SO3H OCHz N/KN
et eely

Embodiment 11

(1) 24.91 parts of cyanuric chloride were dispersed in 40 parts of ice water. The
mixture was added to the solution of the product (12) at 0-5°C, and then the pH of the
mixture was maintained at 6-7 by 15% sodium carbonate solution. The mixture was
stirred at 10-15°C for 1 hour.

(2) 8.42 parts of ethanolamine were added to the reaction solution formed from
the above step (1), and the mixture was stirred at 40-45°C for 1 hour. Then, 28.25 parts
of pyridine-3-carboxylic acid were added. The mixture was heated to 80-90°C, and

stirred for 5 hours. Then, the red brown product (16), i.e. the compound of formula

(I-2d), was obtained. ( A max=530nm)

14
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NHC,H4OH
SO3H OCHg N/J%N
7
IR S o1 g
HO3 SO3H  NHcoCHs ' SO3H COZH

(16)

Test Example 1

1 part of the dye obtained from Embodiment 8 was completely dissolved in 100
parts of distilled water to form the dye solution. 20 parts of the dye solution were
introduced in the dye ring, added with 4.8 parts of mirabilite, and added with diétilled
water to total 75 parts. Then, the mixture was added with 5 parts of pure alkali solution
(320 g/L). 4 parts of cotton fabrics of plain weave were placed into the dye solution,
and well mixed with the dye. Then, the dye ring was placed in the incubator, the
temperature was raised to 60°C in 30 minutes, and fixation was performed for 60
minutes. After dyeing, the fabrics were cleaned with cold water, then cleaned,
decolored, and dried. The red brown dyed.fabrics had great deep dying property and
dye uptake.

The measurement of build-up property: K/S value indicated color depth or
appearance color depth of the fabrics. The measurement was determined according to
the reflection rate of the fabrics. The reflection rate (R) of the covered part and
uncovered part of the fabrics was measured by spectrophotometer, and calculated into
the K/S value according to the equation:

K/S = (1-R)*2R

Test Example 2
3 parts of the dye prepared from Embodiment 1 were dissolved in 100 ml of water
to form the pad dyeing solution (30 parts/L). 25 ml of the alkali agent (sodium

hydroxide (15 ml/L) and mirabilite (30 parts/L)) was added in the pad dyeing solution,

15
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and the mixture was stirred. The mixture was poured into the Roller pad dyeing device.
After being dyed, the cotton fabrics were rolled. Then, the rolled cotton fabrics were
stored at room temperature for 4 hours. Then, the yellow fabrics were cleaned with
cold water, then cleaned with boiled water for 10 minutes, cleaned with boiled
non-ionic detergent for 10 minutes, and cleaned with cold water. Then, the fabrics
were dried, and the yellow fabrics were then obtained. The yellow fabrics had great

build-up property and color uptake.

Test Example 3 Comparison of build-up property in exhausting dyeing

The dye prepared from Embodiment 1 and the dye of Comparative Example were
compared according to the method of Test Example 1, wherein different
concentrations of the dye solution were used for the comparison of build-up property

in exhausting dyeing. The results were shown in Table 1.

Table 1
Build-up property in exhausting dyeing (K/S)
Dye (0.w.f) 1% 2% 4% 8%
Dye of Embodiment 1 5.30 9.49 16.33 21.61
Dye of Comparative Example 1 3.15 6.32 12.48 18.90

Comparative Example 1:

SO;H Cl
C /k 802CH2CH20803H
O QI
HO;S SOsH CH2CH3

16
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According to the present invention, the dye of Embodiment 1 had great build-up

property in mid-temperature exhausting dyeing.

Test Example 4 Comparison of build-up property in cold pad batch dyeing

The dye of Embodiment 8 and the dye of Comparative Example 2 were compared
according to the method of Comparative Example 2, wherein different concentrations
of dye solution (g/l) were used for the comparison of build-up property. The results

were shown in Table 2.

Table 2

K/S (cold pad batch dyeing: 16 hours )
Dye 15 g/l 30 g/l 60 g/
Dye of Embodiment 8 8.134 11.323 13.030
Dye of Comparative Example 2 5.185 8.000 9.820

Comparative Example 2:

cl
SOzH OCHs N/J%N
Jesuniraacisary
CaHs
HO3 SO NcocH, ' SOgH $02CH40SO03H

According to the present invention, the dye of Embodiment 8 had great build-up
property in cold pad batch dyeing.

In comparison with the dyes of Comparative Examples 1 and 2, the reactive dye
of the present invention has better build-up property and reproducibility in
mid-temperature dyeing and cold pad batch dyeing. In comparison with the
commercial dyes, the reactive dye of the present invention has great build-up property,
water cleaning property and fastness.

The invention has been described using exemplary preferred embodiments.

17

&



27517

However, it is to be understood that the scope of the invention is not limited to the
disclosed arrangements. The scope of the claims, therefore, should be accorded the
broadest interpretation, so as to encompass all such modifications and similar

arrangements.

18
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CLAIMS

What is claimed is:

1. A reactive dye having a structure of formula (I):

R4 N R,
(HO38)43 \ X N:N@N— rll_“ 7 r!l —R,
N
/ Z

303H (I)

5 wherein X is a halo or carboxypyridinium; Ry, R; and R; are independently hydrogen,
Ci.salkyl, Ci.salkylcarbonyl, benzyl, C;.shydroxyalkyl or sulfobenzyl; nis 0 or 1; Q,
and Q; are independently hydrogen, sulfo, C;.4alkyl, C;.salkoxy, Cy.4alkanoylamino or
ureido; and (HO3S);.3 is 1 to 3 sulfo groups.

2. The reactive dye of claim 1, wherein when n is 0, X is a halo or carboxypyridinium,
10 and Ry, R; and R3 are independently hydrogen, C;.qalkyl, C;.salkylcarbonyl, benzyl,

Ci.shydroxyalkyl or sulfobenzyl.

3. The reactive dye of claim 2, wherein X is a halo or carboxypyridinium, and Rj, R,

and R; are independently hydrogen, C;.salkyl, C;.shydroxyalkyl or sulfobenzyl.

4. The reactive dye of claim 3, which is:

NH2
SO3H
N=N NHJ\ )—N
COzH
/*SO3H
15 SO3H .
5. The reactive dye of claim 3, which is:
NHC2H4OH
SO3zH
N=N HJ\ /I—N
SOzH COQH
SO3H

19



27517

6. The reactive dye of claim 1, wherein when n is 1, X is a halo or carboxypyridinium,
Ri, Ry and R; are independently hydrogen, Ci.galkyl, Cj.alkylcarbonyl, benzyl,
Ci.shydroxyalkyl or sulfobenzyl, and Q and Q, are independently hydrogen, C,.4alkyl,

Cj.salkoxy, or C;.salkanoylamino.

5 7. The reactive dye of claim 6, wherein X is a halo or carboxypyridinium, R, R; and
R; are independently hydrogen, Ci.4alkyl, benzyl, C,.4hydroxyalkyl or sulfobenzyl,

and Q and Q, are independently C;_4alkoxy, or C;_sjalkanoylamino.

8. The reactive dye of claim 7, which is:

NH;
SO3H OCH3 N /gN
Sl
HO3 SOsH  NHcocHs, ' SO3H COzH
10 9. The reactive dye of claim 7, which is:
NHC,H4OH
SOzH OCH3 WAy
N=N~QN:N Q NH—”\N/)—@
HO3 SOsH  NHcoCH; ' SOzH COH

20
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ABSTRACT OF THE DISCLOSURE

A reactive dye is disclosed. The reactive dye has the structure of formula (I):

Q
Ry N R;
HO3S - = ! '
(HO38)15 : X N_N@N_N - N—I\N/)-N—Rz
NG qQ, —
\ 2

wherein X, Rj, Ry, R3, n, Q;, Q, and (HO3S),.3 are defined in the specification. The

5 reactive dye of the present invention has great build-up property, reproducibility and

. fastness.

21
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