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Description 

This  invention  relates  to  dyeing  of  cotton  yarns  for  denim.  Specifically,  this  invention  is  concerned  with  a 
dye  or  dye  composition  suitable  for  use  in  dyeing  cotton  yarns  such  as  denim  warp  yarns. 

5  Denim  has  found  wide-spread  utility  in  work  clothing,  ladies'  trousers,  children's  apparel,  etc.  for  its  feeling 
of  cotton  to  touch,  durability  and  the  like  as  a  fabric  for  clothing. 

Jeans  made  of  such  denim  have  been  used  widely  for  many  years  as  clothing  called  "blue  jeans".  Such 
popularization  of  blue  jeans  has  occurred  for  the  following  reasons.  The  characteristic  shade  of  the  fabric  dyed 
with  an  indigo  dye  and  its  changes  along  the  passage  of  time  are  favored.  In  addition,  it  is  feasible  to  develop 

10  apparel  while  placing  importance  on  fashion  by  making  use  of  the  above  changes  in  shade. 
Reflecting  the  recent  diversification  and  expression  of  individuality  in  fashion,  the  demand  has  increased 

not  only  for  blue  jeans  but  also  so-called  color  jeans  such  as  yellow,  green  and  black  jeans.  It  is  hence  desired 
to  color  denim,  a  fabric  for  jeans,  in  various  shades  which  range  from  a  yellow  or  green  color  to  a  black  color. 

Sulfur  dyes,  vat  dyes,  reactive  dyes  and  naphthol  dyes  are  used  to  dye  warp  yarns  for  color  denim  so  as 
15  to  meet  the  popularization  of  color  jeans. 

Color  jeans  dyed  using  these  dyes  are  however  different  in  various  properties  from  those  dyed  with  indigo, 
and  their  values  as  goods  ranging  from  dyed  fabric  to  apparel  are  hence  different  from  those  of  conventional 
jeans. 

As  mentioned  above,  blue  jeans  are  favored  as  clothing  owing  to  their  characteristic  colorand  various  other 
20  properties  inherent  to  them.  Such  properties  are  also  desired  for  color  jeans.  Such  properties  are  however  not 

available  from  products  dyed  with  sulfur  dyes,  vat  dyes,  reactive  dyes,  naphthol  dyes  or  the  like. 
For  example,  blue  jeans  rope  dyeing  machines  have  conventionally  been  used  widely  to  dye  cotton  yarns 

with  indigo  dyes.  It  is  however  difficult  to  apply  such  machines  for  dyeing  cotton  yarns  with  with  above- 
mentioned  dyes,  since  the  dyeing  and  coloring  behaviour  of  these  dyes  compared  with  indigo  dyes  is  signifi- 

25  cantly  different.  Moreover,  effects  of  decoloration  can  hardly  be  expected  from  the  bleaching  of  these  dyes 
with  chlorine.  When  bleaching  is  applied  to  black  denim  comprising  warp  yarns  dyed  in  a  black  color  with  a 
dye  composition  of  indigo  and  a  conventional  yellow  threne  dye,  the  blue  color  alone  is  decolored  to  allow  the 
yellow  color  to  remain  so  that  the  commercial  value  is  impaired  considerably.  A  rope-dyed  product  which  has 
been  dyed  with  a  mixture  of  an  indigo  dye  and  another  dye  such  as  sulfur,  vat,  naphthol  or  reactive  dye  can 

30  scarcely  exhibit  such  fading  effects  as  those  available  with  blue  denim,  and  the  product  is  much  less  attractive 
from  the  standpoint  of  commercial  value,  because  when  bleached  with  chlorine,  the  other  dye  undergoes  very 
little  decoloration  unlike  the  indigo  dye. 

No  dye  has  been  reported  which  shows  dyeing  and  coloring  behaviour  similar  to  indigo  and  has  similar 
properties.  Accordingly,  there  is  neither  a  dyeing  process  for  cotton  yarns  making  use  of  a  novel  dye  having 

35  such  properties  nor  cotton  denim  dyed  with  the  novel  dye  or  color  jeans  using  such  dyed  denim. 
An  object  of  this  invention  is  to  provide  a  dye  composition  which  can  exhibit  dyeing  and  coloring  behaviour 

similar  to  indigo  dyes  and  which  can  also  show  properties  similar  to  indigo  dyes  with  respect  to  effects  of  de- 
coloration  upon  bleaching. 

The  invention  also  aims  to  provide  a  dye  composition  which  can  produce  a  color  tone  ranging  from  a  green 
40  color  to  a  black  color. 

Aims  of  the  present  invention  have  been  achieved  e.g.  by  using  a  specific  quinophthalone  derivative  as 
a  dyeing  colorant.  Namely,  the  use  of  the  quinophthalone  derivative  combined  with  an  indigo  dye  allows  dyeing 
a  green  to  black  color.  By  using  such  a  dye,  dyed  products  similar  to  indigo  dyes  in  the  state  of  dyeing  and 
coloration  and  the  time-dependent  changes  can  be  obtained  in  accordance  with  a  dyeing  process  similar  to 

45  that  employed  for  indigo  dyes.  The  following  process  may  be  followed  to  dye  cotton  yarns  with  the  quinophth- 
alone  derivative  alone  or  with  a  dye  composition  containing  both  quinophthalone  derivative  and  indigo  dye. 
For  example,  a  number  of  single  yarns  are  put  together  into  a  form  resembling  a  single  rope,  bound  into  the 
form  of  a  tow,  wound  into  a  spherical  shape.  Numerous  warp  yarns,  which  have  been  wound  separately  into 
a  spherical  shape  in  the  above-described  manner,  are  then  paid  out  at  the  same  time  and  guided  into  several 

50  sets  of  dyebaths,  which  are  each  equipped  with  squeezing  rolls  and  an  airing  device.  Dyeing  and  oxidizing 
steps  of  short  periods  of  time  are  thereafter  repeated  to  dye  the  warp  yarns  gradually  into  a  thicker  color.  Name- 
ly,  a  continuous  dyeing  process  is  used.  Denim  warp  yarns  in  the  form  of  ropes  are  immersed  in  a  dyebath 
containing  the  quinophthalone  derivative,  squeezed  and  then  exposed  to  air  to  oxidize  the  quinophthalone  der- 
ivative.  Material  for  making  color  jeans  ranging  from  a  yellow  color  to  a  black  color  can  be  obtained  by  repeating 

55  the  above  steps. 
Embodiments  of  the  invention  will  now  be  described  in  more  detail  by  way  of  example  only. 
In  general,  warp  yarns  for  blue  jeans  denim  are  dyed  continuously  by  aligning  a  number  of  single  yarns 

into  a  form  resembling  a  single  rope,  binding  them  into  the  form  of  a  tow,  winding  them  into  a  spherical  shape, 
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simultaneously  pulling  out  many  warp  yarns  which  have  been  wound  into  the  spherical  shape,  guiding  the  warp 
yarns  into  several  sets  of  dyebaths  which  are  each  filled  with  a  solution  of  an  indigo  dye  in  its  reduced  form 
and  then  repeating  the  steps  of  immersion,  squeezing  and  oxidation  for  short  time  periods. 

5  Although  quinophthalone  derivatives  usually  exhibit  no  dyeing  and  coloring  ability  for  cotton  when  applied 
by  any  dyeing  process  for  cellulose  fibers,  the  present  inventors  have  surprisingly  found  that  cotton  yarns  can 
be  dyed  gradually  into  a  thicker  or  stronger  yellow  color  by  repeating  dyeing  steps  for  denim  warp  yarns  such 
as  those  mentioned  above,  namely,  such  quinophthalone  derivatives  exhibit  dyeing  and  coloring  behaviour 
similar  to  indigo  dyes  and  can  perform  rope-dyeing  of  denim  warp  yarns  by  repeating  their  immersion,  squeez- 

10  ing  and  air  oxidation.  It  has  also  been  found  that  the  resulting  dyed  product  has  good  light  fastness  and  shows 
properties  similar  to  indigo  dyes  with  respect  to  effects  of  decoloration  when  bleached  with  chlorine  and  re- 
garding  time-dependent  changes.  Owing  to  their  closeness  in  dyeing  and  coloring  behaviour  to  indigo  dyes, 
they  can  produce  mixed  colors  typified  by  black  colors  through  their  combination  with  an  indigo  dye  and  can 
therefore  meet  the  demand  for  color  jeans,  leading  to  completion  of  the  present  invention. 

15  Quinophthalone  derivatives  useful  in  the  practice  of  this  invention  are  those  represented  by  the  following 
general  formula  (I)  or  (II); 

wherein  X  means  H,  Br  or  CI  and  Y  denotes  H,  COOR  or  -COOC2H4OR  (R:  alkyl).  Further,  dye  compositions 
35  according  to  this  invention  contain  at  least  one  of  the  above  derivatives  in  combination  with  an  indigo  dye. 

On  the  other  hand,  the  dyeing  process  of  this  invention  (see  earlier  European  patent  application  public- 
ation  N°  0276171)  is  a  process  for  dyeing  cotton  yarns  with  any  one  of  the  above-described  quinophthalone 
derivatives  or  a  dye  composition  of  at  least  one  of  the  quinophthalone  derivatives  and  an  indigo  dye,  which 
comprises  forming  the  cotton  yarns  into  a  shape  resembling  a  rope,  immersing  them  in  a  dyebath  containing 

40  the  above-described  derivative  or  composition,  squeezing  them,  exposing  them  to  air  to  oxidize  the  quinophth- 
alone  derivative  and  in  the  case  of  the  composition,  the  indigo  dye  contained  therein,  and  repeating  the  im- 
mersion,  squeezing  and  oxidation  steps. 

In  addition,  dyed  products  according  to  this  invention  are  dyed  by  such  a  process. 
The  quinophthalone  derivatives  of  this  invention  are  represented  by  either  one  of  the  above  general  for- 

45  mulae.  The  following  compounds  may  be  mentioned  as  specific  examples. 
2-Phthaloylmethylidyne-3-hydroxyquinoline,  2-phthaloylmethylidyne-3-hydroxy-4-bromoquinoline,  2- 

(ethoxyethoxycarbonylphythaloylmethylidyne)-3-hydroxyquinoline,  2-(methoxycarbonylphthaloylmethylidyne)-3- 
hydroxyquinoline,  2-phthaloylmethylidyne-3-hydroxy-4-chloroquinoline,  and  2-naphthaloylmethylidyne-3-hy- 
droxyquinoline. 

so  These  derivatives  present  a  wide  range  of  yellow  colors  and  can  meet  the  demand  for  yellow  jeans  even 
when  used  singly.  Dye  compositions  of  this  invention  contain  one  or  more  of  the  above-described  quinophth- 
alone  derivative  and  an  indigo  dye.  The  quinophthalone  derivatives  may  be  used  singly  (see  earlier  European 
patent  application  publication  N°  0276171).  Two  or  more  of  the  quinophthalone  derivatives  may  also  be  used 
in  combination  in  accordance  with  each  desired  color  shade. 

55  In  the  composition  containing  at  least  one  of  the  quinophthalone  derivatives  and  an  indigo  dye,  no  partic- 
ular  limitation  is  imposed  on  their  content  ratio.  It  is  possible  to  prepare  various  compositions  capable  of  dyeing 
in  colors  ranging  from  a  yellow  color  to  a  green  or  black  color  by  mixing  them  at  various  ratios.  For  example, 
a  dye  composition  containing  2-phthaloylmethylidyne-3-hydroxy-4-bromoquinoline  and  indigo  at  a  ratio  of 
about  4:6  may  be  used  to  obtain  material  for  making  black  jeans. 
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Although  no  particular  limitation  is  imposed  on  the  mixing  ratio  of  the  indigo  dye  and  quinophthalone  der- 
ivative,  the  dye  composition  may  contain  the  indigo  dye  and  quinophthalone  derivative  at  a  ratio  of  1:9  -  9:1 
depending  on  the  hue  desired.  In  addition,  additives  to  various  dye  compositions,  for  example,  1-20  parts  of 

5  a  neutral  inorganic  salt  such  as  anhydrous  salt  cake  and  20  parts  or  less  of  an  anionic  surfactant  such  as  lign  in- 
type  dispersant  are  incorporated  to  prepare  the  dye  composition.  The  dye  composition  obtained  in  such  a  man- 
ner  as  described  above  is  generally  provided  in  the  form  of  powder.  The  composition  may  however  be  provided 
in  various  forms  such  as  powder,  granules  and  paste  in  accordance  with  its  application  purposes. 

Rope-dyeing  of  warp  yarns  for  denim  is  practised  in  accordance  with  the  dyeing  process  of  said  earlier 
10  European  patent  application  Publication  N°  0  276  171  which  makes  use  of  the  dye  ordye  composition  described 

above.  Namely,  the  warp  yarns  are  put  together  into  the  form  of  a  rope  or  the  like,  immersed  in  a  dyebath 
containing  a  quinophthalone  derivative  of  the  general  formula  (I)  or  (II)  or  the  quinophthalone  derivative  and 
an  indigo  dye,  squeezed,  and  then  exposed  to  air  to  oxidize  the  quinophthalone  derivative  and  where  con- 
tained,  the  indigo  dye.  The  immersion,  squeezing  and  oxidation  steps  are  repeated. 

15  The  dyebath  containing  such  a  quinophthalone  derivative  is  prepared  by  adding,  for  example,  caustic  soda 
or  an  alkali  mixture  of  caustic  soda  and  soda  ash  as  an  alkali  agent.  The  concentration  of  the  quinophthalone 
derivative  in  the  dyebath  is  determined  in  accordance  with  the  desired  intensity  of  its  color  on  the  resulting 
dyed  product.  In  general,  a  concentrated  solution  containing  the  quinophthalone  derivative  in  a  range  of  10  - 
50  g/f  is  provided  as  a  separate  bath  solution.  Dyebaths  whose  concentrations  range  from  0.5  g/f  to  10  g/f 

20  are  then  prepared  individually  by  using  the  concentrated  solution. 
On  the  other  hand,  it  is  necessary  to  use  the  alkali  at  a  concentration  slightly  higher  than  a  level  where 

the  quinophthalone  derivative  is  dissolved.  It  is  however  not  absolutely  necessary  to  dissolve  the  quinophth- 
alone  derivative  completely  in  the  dyebaths. 

In  the  dying  process,  the  above  quinophthalone  derivative  may  be  used  singly  so  as  to  obtain  a  product 
25  dyed  to  a  yellow  hue  (see  earlier  European  patent  application  publication  N°  0276171).  It  is  also  possible  to 

use  the  quinophthalone  derivative  in  combination  with  an  indigo  dye  so  that  the  dyed  product  may  have  a  de- 
sired  hue  ranging  from  a  green  color  to  a  black  color  by  way  of  example. 

In  the  latter  case,  dyeing  may  be  carried  out  by  causing  the  quinophthalone  derivative  and  indigo  dye  to 
be  contained  in  a  same  dyebath.  As  an  alternative,  a  dyebath  containing  the  quinophthalone  derivative  and  a 

30  reduced  bath  containing  the  indigo  dye  in  its  reduced  form  may  be  prepared  separately  and  dyeing  may  then 
be  performed  by  using  both  baths  (see  earlier  European  patent  application  publication  N°  0276171). 

For  the  preparation  of  a  dyebath  containing  both  quinophthalone  derivative  and  indigo  dye  in  combination, 
it  is  feasible  to  use  the  quinophthalone  derivative  and  indigo  dye  provided  separately  or  to  employ  the  dye  com- 
position  of  the  present  invention. 

35  When  the  quinophthalone  derivative  and  indigo  dye  provided  separately  are  used,  the  indigo  dye  is  used 
first  of  all  in  an  amount  required  to  achieve  a  desired  hue.  An  alkali  required  to  reduce  the  indigo  dye,  for  ex- 
ample,  caustic  soda  and  a  reducing  agent  such  as  hydrosulfite  are  added.  The  indigo  dye  is  then  reduced  at 
room  temperature  to  70°C  to  prepare  a  reduced  bath.  Thereafter,  the  quinophthalone  derivative  is  added  to 
the  reduced  bath  of  the  indigo  dye  to  prepare  a  dyebath  containing  the  thus-reduced  indigo  dye  and  the  qui- 

40  nophthalone  derivative  in  combination.  When  the  dye  composition  of  this  invention  is  used,  reducing  agent 
and  alkali  in  amounts  required  for  the  reduction  are  also  added  to  prepare  a  dyebath. 

In  the  process  where  a  dyebath  containing  the  quinophthalone  derivative  as  a  sole  dye  and  a  reduced 
bath  containing  the  indigo  dye  alone  are  prepared  separately  to  perform  dyeing,  the  dyebath  containing  the 
quinophthalone  derivative  is  prepared  by  a  method  in  which  an  alkali  is  added  as  described  above,  while  the 

45  reduced  bath  containing  the  indigo  dye  in  its  reduced  form  is  prepared  by  adding  caustic  soda  and  hydrosulfite 
to  a  concentrated  bath,  which  is  not  a  dyebath  and  is  to  be  reduced,  and  reducing  the  indigo  dye  at  room  tem- 
perature  to  70°C  to  prepare  a  concentrated  and  reduced  bath  and  then  forming  a  dyebath  of  a  suitable  con- 
centration  from  the  reduced  bath. 

A  representative  embodiment  of  the  dyeing  process  is  as  follows.  Namely,  like  usual  warp  yarns  for  blue 
so  jeans,  a  number  of  single  yarns  are  put  together  into  the  form  of  a  single  rope,  and  are  then  bound  into  a  tow- 

like  shape.  Using  many  warp  yarns  wound  into  spheres,  they  are  paid  out  simultaneously,  immersed  for  a  short 
period  of  time  in  each  of  several  sets  of  dyebaths  filled  with  a  dyeing  solution  or  reduced  solution  prepared  in 
a  manner  as  described  above,  squeezed,  and  then  exposed  to  air  to  oxidize  the  quinophthalone  derivative  or 
where  the  indigo  dye  is  additionally  employed,  to  oxidize  both  quinophthalone  derivative  and  indigo  dye.  By 

55  repeating  the  above  steps,  the  single  yarns  are  dyed  continually. 
Where  the  dyebath  containing  the  quinophthalone  derivative  and  the  reduced  bath  containing  the  indigo 

dye  in  its  reduced  form  are  provided  as  discrete  baths,  (see  earlier  European  patent  application  publication 
N°  0276171)  denim  warp  yarns  are  immersed  in  the  dyebath  containing  the  solution  of  the  indigo  dye  in  its 
reduced  form.  After  squeezing  them  through  a  mangle,  they  are  exposed  to  air  to  oxidize  the  indigo  dye  con- 

4 
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tained  in  its  reduced  form  in  the  warp  yarns.  After  repeating  the  above  steps  several  times  until  the  warp  yarns 
have  been  dyed  to  a  dark  blue  color,  the  warp  yarns  are  immersed  in  a  dyebath  which  contains  an  alkali-dis- 
solved  solution  or  alkali  solution  of  the  quinophthalone  derivative  and  hydrosulfite,  so  that  the  warp  yarns  are 

5  topped  with  a  yellow  color.  In  accordance  with  a  hue  desired  for  the  denim  warp  yarns,  this  procedure  is  re- 
peated  several  times  so  as  to  perform  the  topping.  Dyeing  of  denim  warp  yarns  in  a  mixed  color  is  feasible  by 
such  a  process.  This  process  is  preferable  from  the  standpoint  of  workability. 

In  the  process  it  is  possible  to  dye  denim  warp  yarns  gradually  into  a  thicker  color  with  the  quinophthalone 
derivative  by  repeating  their  immersion  in  the  alkali-dissolved  solution  without  need  for  applying  a  reducing 

10  operation  separately.  However,  the  dyeing  and  coloring  effects  of  the  quinophthalone  derivative  may  be  en- 
hanced  by  applying  a  reducing  operation  similar  to  that  applied  in  the  case  of  the  indigo  dye. 

When  the  process  is  applied  to  the  continuous  rope-dyeing  of  cotton  warp  yarns  for  denim,  mixed  colors 
ranging  from  a  green  color  to  a  black  color  can  be  produced  by  mixing  the  yellow  and  the  indigo  dyes.  The 
resulting  dyed  products  are  good  in  light  fastness  and  undergo  decoloration  by  chlorine  bleaching,  and  their 

15  changes  in  color  with  the  passage  of  time  are  not  substantially  different  from  those  dyed  with  the  indigo  dye. 
Color  denim  can  be  produced  by  using  the  thus-obtained  cotton  yarns  as  warp  yarns  and  twill-weaving 

them  together  with  undyed  or  dyed  yarns.  The  present  invention  can  therefore  meet  the  market  demand  for 
color  jeans. 

The  Applicant's  teachings  will  hereinafter  be  described  by  Examples,  in  which  all  designations  of  "part"  or 
20  "parts"  indicate  part  or  parts  by  weight. 

Example  1: 

Water  was  added  to  a  mixture  of  50  parts  of  "Mitsui  Indigo  Pure-EX"  (trade  name;  indigo  produced  by  MIT- 
25  SUI  TOATSU  DYES  LTD.),  40  parts  of  solid  caustic  soda  and  45  parts  of  hydrosulfite  to  give  a  total  weight  of 

1  ,000  parts.  The  resultant  solution  was  heated  at  70°C  for  1  5  minutes  to  obtain  a  concentrated  solution  of  indigo 
in  its  reduced  form.  Added  to  60  parts  of  the  solution  were  1  part  of  hydrosulfite,  0.5  part  of  caustic  soda  and 
water  to  give  a  total  weight  of  1,000  parts,  whereby  a  dyebath  of  indigo  was  prepared.  Cotton  warp  yarns  for 
denim,  which  had  been  washed  with  warm  water,  were  immersed  at  room  temperature  for  30  seconds  in  the 

30  dyebath.  After  squeezing  the  cotton  warp  yarns  through  a  mangle,  they  were  subjected  to  airing  for  90  seconds. 
Those  immersion,  squeezing  and  airing  steps  were  repeated  6  times.  The  warp  yarns  were  then  immersed  at 
room  temperature  for  30  seconds  in  a  quinophthalone  dyebath  of  2.5  parts  of  a  dye  represented  by  the  following 
formula  (III): 

35 

1  .5  parts  of  solid  caustic  soda  and  water  to  1  ,000  parts.  After  squeezing  them  through  a  mangle,  they  were 
subjected  to  airing  for  90  seconds.  Those  steps  were  continued  twice.  When  they  were  dried  subsequent  to 
their  washing  with  water,  cotton  warp  yarns  of  a  black  color  for  denim  were  obtained.  That  dyed  product  was 

45  excellent  in  light  fastness.  When  immersed  in  a  solution  of  3  g/f  of  sodium  hypochlorite  with  1  0%  of  effective 
chlorine  contained  therein  and  then  dried  at  40°C  for  20  minutes  to  treat  them  effects  of  decoloration  were 
obtained. 

Example  2: 
50 

Water  was  added  to  a  mixture  of  8  parts  of  a  quinophthalone  derivative  represented  by  the  following  for- 
mula  (IV): 

^ £ c h '   C - r ^ y C O O C 2 H 4 O C 2 H 5  
( I V  

O 

5 
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12  parts  of  "Mitsui  Indigo  Pure-EX"  (trade  name;  indigo  produced  by  MITSUI  TOATSU  DYES  LTD.),  20  parts 
of  hydrosulfite  and  20  parts  of  solid  caustic  soda  to  give  a  total  weight  of  1  ,000  parts.  The  resultant  solution 
was  heated  at  70°C  for  1  5  minutes  to  obtain  a  concentrated  solution  of  the  dyes  in  their  reduced  forms. 

5  Added  to  100  parts  of  the  solution  were  1  part  of  hydrosulfite,  0.5  part  of  caustic  soda  and  water  to  give 
a  total  weight  of  1  ,000  parts,  whereby  a  dyebath  was  prepared.  Cotton  warp  yarns  for  denim,  which  had  been 
washed  with  warm  water,  were  immersed  at  room  temperature  for  30  seconds  in  the  dyebath.  After  squeezing 
the  cotton  warp  yarns  through  a  mangle,  they  were  subjected  to  airing  for  90  seconds.  Those  immersion, 
squeezing  and  airing  steps  were  repeated  3  times,  followed  by  water-washing  and  drying  to  obtain  denim  warp 

10  yarns  of  a  dark  green  color. 
The  thus-dyed  product  had  superb  light  fastness  and  when  treated  at  40°C  for  20  minutes  in  a  solution  of 

3  g/f  of  sodium  hypochlorite  with  10%  of  effective  chlorine  contained  therein,  exhibited  effects  of  decoloration. 

Example  3: 
15 

When  treated  under  the  same  conditions  as  in  Example  2  except  for  the  exclusion  of  "Mitsui  Indigo  Pure- 
EX",  were  obtained  cotton  warp  yarns  of  a  yellow  color  suitable  for  denim.  The  thus-dyed  product  had  excellent 
light  fastness  and  when  treated  at  40°C  for  20  minutes  in  a  solution  of  3  g/f  of  sodium  hypochlorite  with  10% 
of  effective  chlorine  contained  therein,  was  decolored  into  a  pale  yellowish  white  color. 

20 
Example  4: 

A  dye  composition  was  prepared  by  adding  and  mixing  40  parts  of  2-phthaloylmethylidyne-3-hydroxy-4- 
bromoquinoline  and  5  parts  of  anhydrous  salt  cake  with  60  parts  of  "Mitsui  Indigo  Pure-EX". 

25  Water  was  added  to  a  mixture  of  20  parts  of  the  dye  composition,  20  parts  of  solid  caustic  soda  and  20 
parts  of  hydrosulfite  to  obtain  1  ,000  parts  of  a  solution.  The  solution  was  heated  at  70°C  for  15  minutes  to  pre- 
pare  a  concentrated  solution  of  the  dyes  in  their  reduced  forms.  One  part  of  hydrosulfite  and  0.5  part  of  solid 
caustic  soda  were  added  to  250  parts  of  the  thus-prepared  solution,  followed  by  an  addition  of  water  to  prepare 
1  ,000  parts  of  a  dyebath.  Cotton  warp  yarns  for  denim,  which  had  been  washed  with  warm  water,  were  im- 

30  mersed  at  room  temperature  for  30  seconds  in  the  dyebath.  After  squeezing  the  cotton  warp  yarns  through  a 
mangle,  they  were  subjected  to  airing  for  90  seconds.  Those  immersion,  squeezing  and  airing  steps  were  re- 
peated  6  times,  followed  by  water-washing  and  drying  to  obtain  denim  warp  yarns  of  a  black  color. 

The  thus-dyed  product  had  superb  light  fastness  and  when  treated  at  40°C  for  20  minutes  in  a  solution  of 
3  g/f  of  sodium  hypochlorite  with  10%  of  effective  chlorine  contained  therein,  were  decolored  thoroughly  into 

35  a  lighter  color  density.  They  had  a  dark  green  color. 

Example  5: 

Continuous  dyeing  was  conducted  under  the  same  conditions  as  in  Example  1  except  that  2-phthaloyl- 
40  methylidyne-3-hydroxy-4-bromoquinoline  was  used  in  lieu  of  the  compound  of  formula  (III).  Upon  water-wash- 

ing  and  subsequent  drying,  cotton  warp  yarns  of  a  black  color  suitable  for  denim  were  obtained  as  in  Example 
1  .  They  had  excellent  light  fastness  and  when  treated  at  40°C  for  20  minutes  in  a  solution  of  3  g/f  of  sodium 
hypochlorite  with  1  0%  of  effective  chlorine  contained  therein,  exhibited  effects  of  decoloration.  They  had  a  dark 
green  color. 

45 
Example  6: 

When  treated  under  the  same  conditions  as  in  Example  3  except  for  the  substitution  of  2-phthaloylmethy- 
lidyne-3-hydroxy-4-bromoquinoline  for  the  compound  of  the  general  formula  (IV),  were  obtained  cotton  warp 

so  yarns  of  a  yellow  color  suitable  for  denim.  The  thus-dyed  product  had  excellent  light  fastness  as  in  Example 
3  and  when  treated  at  40°C  for  20  minutes  in  a  solution  of  3  g/f  of  sodium  hypochlorite  with  10%  of  effective 
chlorine  contained  therein,  was  decolored  into  a  pale  yellow  color.  Comparative  Example: 

Using  C.I.  Vat  Yellow  2  ("Mikethren  Yellow  GCN",  trade  name;  product  of  MITSUI  TOATSU  DYES  LTD.), 
a  representative  yellow  vat  dye,  and  "Mitsui  Indigo  Pure-EX"  (trade  name;  product  of  MITSUI  TOATSU  DYES 

55  LTD.),  cotton  warp  yarns  were  dyed  in  the  same  manner  as  in  Example  2.  In  order  to  compare  the  thus-dyed 
cotton  warp  yarns  with  those  obtained  in  Example  2,  their  dyed  states  were  observed  and  their  decoloration 
tests  were  conducted  in  the  following  manner. 
Dyed  state:  Some  dyed  yarns  of  each  of  the  dyed  product  were  cut  off  with  a  cutter  knife  and  the 

cross-sections  of  their  fibers  were  observed. 

6 
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Decoloration  test:  The  dyed  products  were  each  treated  at  40°C  for  20  minutes  in  a  solution  of  3  g/f  of 
sodium  hypochlorite  with  10%  of  effective  chlorine  contained  therein. 

Results  ace  summarized  in  Table  1. 

T a b l e   1 

10  C o m p a r a t i v e   Example   Example   2 

Dyed  in  a  b l a c k  
c o l o r   in  t h e  
form  of  a  r i n g  

15  on  the  s u r f a c e  
Green   nea r   the  s u r -   of  each   f i b e r ,  
f a c e   of  each   f i b e r ,   but   a  c e n t r a l  

Dyed  s t a t e   but   y e l l o w   in  a  p a r t   of  the  f i b e r  
c e n t r a l   p a r t   of  was  n e i t h e r   d y e d  

20  the  f i b e r .   nor  c o l o r e d   a n d  
r e m a i n e d   s o -  
c a l l e d   " c e n t e r  
w h i t e "   . 

25  The  dyed  y a r n s   had  A f t e r   d e c o l o r a -  
a  g r e e n   c o l o r .   t i o n ,   the   c o l o r  

D e c o l o r a -   A f t e r   d e c o l o r a t i o n ,   became  p a l e r   a s  
t i o n   t e s t   a  y e l l o w i s h   c o l o r   a  w h o l e .   The  h u e  

r e m a i n e d .   was  a  d a r k   g r e e n  
30  c o l o r .  

35  Claims 

Claim  for  the  following  Contracting  States  :  AT,  DE,  GB,  IT 

1.  A  dye  suitable  for  use  in  dyeing  denim  cotton  yarns,  comprising  at  least  one  quinophthalone  derivative 
<H1 represented  by  the  following  general  formula  (I)  or  (II): 

to ( I )  

ou 

JO c i o  
3H 

( i d  
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wherein  X  means  H,  Br  or  CI  and  Y  denotes  H,  COOR  or  -COOC2H4OR  (R:  alkyl),  in  combination  with  an 
indigo  dye. 

Claim  for  the  following  Contracting  State  :  ES 

1.  A  method  of  making  a  dye  suitable  for  use  in  dyeing  denim  cotton  yarns,  comprising  combining  at  least 
one  quinophthalone  derivative  represented  by  the  following  general  formula  (I)  or  (II): 

X 

wherein  X  means  H,  Br  or  CI  and  Y  denotes  H,  COOR  or  -COOC2H4OR  (R:  alkyl),  with  an  indigo  dye. 

Patentanspruche 

Patentanspruch  fur  folgende  Vertragsstaaten  :  AT,  DE,  GB,  IT 

1.  Farbstoff,  der  fur  die  Verwendung  zum  Farben  von  Denim  Baumwollgarnen  geeignet  ist,  der  wenigstens 
ein  Derivat  des  Chinophthalon,  dargestellt  durch  die  folgende  allgemeine  Formel  (I)  oder  (II): 

X 

wobei  X  die  Bedeutung  von  H,  Br  oder  CI  hat,  und  Y  H,  COOR  oder  -COOC2H4OR  (R:  Alkyl)  bedeutet,  in 
Kombination  miteinem  Indigo-Farbstoff  enthalt. 

Patentanspruch  fiirfolgenden  Vertragsstaat  :  ES 

1.  Verfahren  zur  Herstellung  eines  Farbstoffs,  der  fur  die  Verwendung  zum  Farben  von  Denim  Baumwoll- 
garnen  geeignet  ist,  wobei  das  Verfahren  den  Schrittaufweist,  wenigstens  ein  Derivat  des  Chinophthalon, 
dargestellt  durch  die  folgende  allgemeine  Formel  (I)  oder  (II): 

8 
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X 

wobei  X  die  Bedeutung  von  H,  Br  oder  CI  hat,  und  Y  H,  COOR  oder  -COOC2H4OR  (R:  Alkyl)  bedeutet, 
mit  einem  Indigo-Farbstoff  zu  kombinieren. 

Revendications 

Revendication  pour  les  Etats  contractants  suivants  :  AT,  DE,  GB,  IT 

1.  Matiere  colorante  utilisable  dans  la  teinture  de  fils  de  tissus  grossiers  de  coton  serge,  comprenant  au 
moins  un  derive  de  quinophtalone  represente  par  la  formule  generale  (I)  ou  (II)  suivante 

X 

dans  laquelle  X  represente  H,  Br  ou  CI  et  Y  represente  H,  COOR  ou  -COOC2H4OR  (R:  reste  alkyle),  en 
combinaison  avec  un  colorant  indigo. 

Revendication  pour  I'Etat  contractant  suivant  :  ES 

1.  Precede  de  preparation  d'une  matiere  colorante  utilisable  dans  la  teinture  de  fils  de  tissus  grossiers  de 
coton  serge,  consistant  a  combiner  au  moins  un  derive  de  quinophtalone  represente  par  la  formule  ge- 
nerale  (I)  ou  (II)  suivante 
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X 

5 

10 

15 

dans  laquelle  X  represente  H,  Br  ou  CI  et  Y  represente  H,  COOR  ou  -COOC2H4OR  (R:  reste  alkyle),  avec 
20  un  colorant  indigo. 
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