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Studies on the Dyes derived from 1, 4-Naphthoquinone

Akira INOUE,* Nobuhiko KUROKI* and Kenzo KONISHI*

               (Received September 30, 1959)

        1,4-Naphthoquinone dia!kyl ether and monoalkyl ether were obtained from 1,4-

    naphthequinone in a single step by the combined reduction and alkylation reaction.

    The former were derived to azoic dyes by nitration following reduction, and the latter

    to disperse monoazo dyes by coupling with aromatic amines and to Algol Brilliant
    Green BK and its homologue by cond2nsing with a-chlorid3 of isatin d3rivatives. 2,3-

    Dichloro-1,4-naphthoquinone obtained by chlorination of 1.4-naPhthoquinone, were
    derived to vat dyes. in which derivatives of Helindon Yellow R by condensing with
    aromatic amines, Helindon Yellow G and its homologue by condensing with 6-hydroxy-

    phenazine derivatives, Indanthrene Yellow 6GD and its homologue by cond)nsing with

    naphthosultam-phenazine, and brasanquinone derivatives by condensing with hydroxy-

    compeund of Naphthol AS type were included. 1,4-Addition reaction of primary
    amines to 1,4-naphthoquinone were of use for the preparation of Helindon Red CR and

    its homologue beeing used as a vat dye and a disperse dYe. 1,4-Naphthoquinone-
    monoimine derivatives were prepard from 5-nitro-2,3-disubstituted-1,4-naphthoquinone.

     1-Phenylazo-2,4-dihydroxynaphthalene derivatives were prepared by the reaction of

     phenylhydrazine to 2-hydroxy-1.4-naphthoquinone derivatives.

                                1. Introduction

    lt has been Shown that 1,4-naphthoquinone, benzoic acid, maleic anhydride and
  '9,10-dihydroxynaPhthacenequinone were formed as by-products in the manufacture of

phthalic anhydride by vapour-Phase catalytic air oxydation of naphthalene. Besides

these, triPhthaloylbenzene, which has not been detected up to the present, was isolated

and identified by the authers.i)

    Maleic anhydride has been collected in the form of maleic acid or fumaric acid, or

its sodium-salt, and derived to succinic acid and bis-alkyl sodium sulfosuccinate (wetting

agent, e.g. Aerosol OT), etc.

   , The formation of 1,4-naphthoquinone makes up considerable amounts and cannot

be evitable through the manufacturing process of phthalic anhydride. Then, the utili-

zation of naphthoquinone are important on phthalic industry.

    2-Methyl-1, 4-naphthoquinone, antihemorrhagic activity of which is three times more

effective than natural viramine. Ki , can be prepared form 1,4-naPhthoquinone.2)

    2,3-Dichloro-1,4-naPhthoquinone is･outstanding as a agricultural fungicide.3)

    In the present work, the dyes from 1,4-naphthoquinone were investigated with

respect to azoic, vat and disperse dyes. The detailes for the most part had been

reported in the Journal of the Society of Organic Synthetic Chemistry in Japan and the

present report is giving a comprehensive one on the results.

    * Department of Applied Chemistry, College of Engineering.
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                               2. Azbic Dyes

    Among the cotnpounds derived from 1,4-naphthoquinone, only two kinds of azoic

dyes have been reported. One is 6-hydroxynaptithophenazine (17),`) hnother is benzo-

carbazolequinone derivative in all probability, which is obtained by condensing 2,3-

dichloro-1, 4-naPhthoquinone with aromatic amino-hydroxy compound,5) and the both are

a azoic coupling component.

   2-1 2-Amino-1,4-dialkoxynaphthaletie (a diazo component)e)

    rxL/i`h inc'IAICOhOl' r'X)/iX<I Nitration f/X>/iXXd-No2 Reduction ' r/X>/iX)"NH2

                       (1) R-CH, (3) R-CH, (5) R-CH,
                       (2) R-C,H, (4) R-CbH,                                                              (6) R-=C,H,

    1,4-Dimethoxynaphthalene (1) has been prepared by dissolving 1,4-naphthohydro-

quinone in an aqueous solution' of sodium hydroxyde and methylation under nitrogen-

atomsphere by means of dimethylsulphate in the yield of 60 % of the theory.2) In the

present experiment, a mixture of 1,4-naphthcquinone, methyl or ethyl alcohol and tin

powder or stannous chloride was stirred on a steam bath, and saturated with dry HCI

gas to give 1,4-dimethoxy- (1) or 1,4-diethoxynaphthalene (2) in a single step. There

was obtained 85.2% yield of pure (1) (m.p. 85-60C) and 77.4% yield of pure (2)

(m. p. 89-900C) without recrystallization.

    Nitration of 1,4-dialkoxynaphthalene has not been reported up to the present. On

this reaction, the concentration of nitric acid was more effective, and the quantity of

the acid and the reaction temperature were less. ･ Thus, 1,4-dialkoxynaphthalene was

dissolved in benzene or cholorobenZene, and 2-2;5 times theoretical amount of 20%

nitric acid was dropped into the solution at 20-50C to give the nitro-compound. Oxy-

dation of the nitro-compound by potassium permanganate gave phthalic acid. When

N02 group was introduced at 5- or 6-position in 1,4-dialkexynaphthalene, then the

oxid･ation Ptoduct shoUld be 3- or 4-nitrophthalic acid. Therefore, it was confirmed

that the nitration product was 2-nitro･1,4-dialkoxynaphthalene.

   Reduction of 2-nitro-1,4-dialkoxynaphthalen6'vias carried out smoothly in an auto-

           Table 1. Yield. m. p. and gnalysis of 2-amino-1,4-dialkox¥naphthalene.

Compd.

(3)

(4)

(5)

(6)

Yield

%
60. 3

78. 4

83. 0

90. 3

m.p.

 oC

 95=:-- 6

78-9
100-1

97-8

N%
Caled.

6. 01

5. 36

5. 71*

5: !3*

Found

6. o5

5. 42

5. 67*

5. 15*

Mol. Wt.

Calod.

,

233

261

Found

231.9

261. 5

Stared figure-N % of acetylamino-derivative.
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clave by means of catalytic hydrogenation with Raney-Ni at 5e-600C.

   2-Amino-1,4-dialkoxynaphthalene could be diazotized by the usual method, and the

diazo-solution was dark green. Diazotized amino-dialkoxynaphthalene was combined

with NaPhthol AS, AS-OL and AS-SW on cotton, and the dyeing results were listed in

Table 2.

      Table 2. Colour shade and fastness for azoic combination of 2-amino-1,4-dialkoxy-

             naphthalene with Naphthol ASt AS-OL and AS-SW on cotton.

 Diazo-
component

(5)

(6)

･(5)

(6)

(5)

(6)

Coupling-
component
(Naphthol)

AS
AS

AS-OL

AS-OL

AS-SW
AS-SW

Colour Shade

Dark Violet

Dark Violet

Dark Brownish
 Violet

Dark Brownish
 Violet

Purplish Black

Purplish Black

Ad

MSb

 620. 0

-493.2

-493.5

 633.1

 613. 5

 589. 2

Fastness

Light

 6
 6

 6

5-6

>6
 6

Washing

5

5

5

5

5

5

Rubbing

3

3

3

3

3

3

    Concentration of coupler solution--10g/1., Liquor ratio=20 : 1.

   2-2 1,4-Dialkoxy-2-naphthylamides of B-hydroxynaphthoic acid

        (a coupling component)6)

                               OR OR                                11          O():gg.. + .,.-(i)/×) -- OIOII,oH,ry..(i)/×)

                               OR OR
                              (5) R-CH, (7) R-CH,
                              (6) R=C,H, (8) R=C2H,'

   According to the usual method, 2-amino-1, 4-dialkoxynaphthalene could be condensed

with 3-hydroxynaphthoic acid (BON acid) in a high yield.

      .

       Table 3. Yield, m.p. and analysis of 1,4-dialkoxy-2-naphthylamide of BON acid.

Compd.

(7)

(8)

Yield

%

80. 0

79. 9

m. p.

 eC

208 -9

170 - 1

N%
Calcd.

3. 75

3. 49

Found

3. 74

3. 56

   When the coupler (7)

dyeings were obtained, and

BG, the corresponding one

and (8) were developed

 the colour shades were

in benzene series.

with

more

Scarlet. GG on

brownish than

cotton, brown

Naphtho! AS-
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4. Colour shade and fastness for azoic combination of Scarlet GG and Scarlet G

   with Naphthol AS-BG. 2,5-diethoxyanilide of BON acid, 1,4-dimethoxy and

   1,4-diethoxy-2-naphthylamide of BON acid.

 Diazo-
component

Scarlet

 GG

Scarlet

  G

Coupling-
cemponent
(Naphthol)

AS-BG
-OEt
 (7)

 (8)

Colour Shade

'

Dark Reddish Orange

Yellowish Red

Reddish Brown

Dark Reddish Orange

AS-BG
-OEt
 (7)

 (8)

;
1

:
:
1

Red

Yellowish Red

Red

Red

Ad

mJte

598. 8

604. 3

594.6

591. 7

616. 8

613. 0

608. 8

615. 0

Fastness

Light

>6
>6
>6
>6

5-6
5-6
>6
 6

Washing

5.

5

5･

5

5

5

5

5

Rubbing

5

5

3

3

3

3

3

3

 Concentration of coupler solution-=10g/l., Liquor ratio==20 : 1,

 -OEt==2, 5-Diethoxyanilide of BON' acid.

2-3 2-Amino-3-chloro-1,4-dialkoxynaphthalene (a diazo

             OR O             1 11         ()([[) [ll R.:C,",li, :i2.g.as. ()/(():C,i,

             1 - 11             OR- O             '             so,Cl, (9)             in CHC13

             OR
         O(1)')i:81 (,l?ill:,CH.ll, gEfsOo3,'

             bR

   The chlorination of 1,4-dialkoxynaphthalenes in

gave 2,3-dichloro-1,4-naphthoquinone (9) in ahigh yield

dichloro-derivatives of 1,4-dialkoxynaphthalene were

form with the theoretical amount of sulfury1 chloride

   When the dichlorinated products were treated

pounds could not be produced, but the products derived

to be identical with 2,3-dichloro-1,4-naphthoquinone (9)

naphthoquinone. From this evidence, it was confirmed

1, 4-dialkoxynaphthalene were 2, 3-dichloro-derivatives.

       OR OR. ()(t"-N02 fi･.02cCH'2ci, ,. ()1(,)INci02 ie.d,"fieciWitllt l

       OR OR
  (3) R-CH, (12) R-CH, (14)
  (4) R-tC,H, (13) R-=C,H, (15)

e

C12

in

  component)7)

           o
           ll       /vx.g.a8H i.i..J
           b'

  acetic acid with cholorine gas

   beyond expectation. However,

obtained by chlorinating in chloro-

  at low temperature. .

with a mixed acid, the nitrocom-

   in the high yield, were proved

    obtained by chlorinating 1, 4-

  that the chlorinated products of

    PR
O():N,,H,

    bR

  R=CH,
   R=C,H,

              9R
?,a.n.d,.e.yer ()():ccl

       --e- t
              OR

        (10) R-CH,
        (11) R=C2Hs
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    2-Nitro-1,4-dialkoxynaphthalene obtained in section 2-1, was also chlorinated in

chloroform with sulfuryl chloride and reduced to amino-derivative with iron powder and

hydrochloric acid. Thus obtained aminoderivatives were converted into 2,3-dichloro-

1,4-dialkoxynaphthalenes by Sandmeyer reaction, hence the structures of (12)-(15)

were assigned to monochloro-derivatives of 2-nitro- and 2-amino-1,4-dialkoxynaph-

thalene.

Table 5. Yield, m. p. and analysis

4-dialkoxynaphthalene.

of 2, 3-dichloro-, 2-nitro-3-chloro, and 2-amintr3-chloro-1,

Compd.

(10)

(11)

(12)

(13)

(14)

(15)

Yield

%
77. 9

82. 5

80. 0

80. 4

70. 1

66. 3

m.p.

 oC

107-8

103-4

121-2

97-8
101-2

73-4

N%
Calcd.

5. 90

5. 27

Found

5. 94

5. 28

Cl %

Calcd.

27. 64

24. 92

13. 27

12. 01

Found

27. 48

24. 51

13. 16

11. 80

    2-Amino-3-chloro-1,4-dialkoxynaphthalene could be diazotized by the usual method,

and the diazo solution was pale yellow. Diazotized amino-chloro-dialkoxy-naphthalene

was combined with Naphthol AS, AS-BG, 2,5-diethoxyanilide of BON acid, 1,4-dimethoxy-

(7) and 1,4-diethoxy-2-naphthylamide of BON acid (8), and the dyeing results were

listed in Table 6.

Table 6. Colour shade

   naphthalene

and

with

fastness for azoic combination

the azoic coupling components

of

of

2-amino-3-chloro-1.4-dialkoxy-

Naphthol AS type.

  Dizo-
component

(14)

(15)

Coupling-
component
(Naphthol)

AS
AS-BG

--OEt
 (7)

 (8)

AS
AS-BG

--OEt
 (7)

 (8)

Colour Shade

Red

Red

Red

Dark

Deep

Red
Purplish Red

Deep

Red

Deep

Dark

Deep

Purplish

Purplish

Red
Purplish

Red

Red

Red

M
mp
618. 1

629. 0

620.0

608. 8

643. 0

657. 5

617. 5

631. 3

608. 5

650. 0

Fastness

Light

3-4
 4
  4

  6

3-4

  3

3-4
  3

5-6
  4

Washing

5

4

4

5

4

4

4

4

5

4

Rubbing

3

3

3

3

3

3

3

3

3

3

Concentration of coupler solution==10g/1.,

-OEt- 2. 5-Diethoxyanilide of BON acid.

Liquor ratio==20 : 1,

2-4 6-Hydroxynaphthophenazine (a coupling component)8)
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             O ococHs             ll 1         ()</> cAoCn2c9H,so,e ()(tJ-ococH3 Hydrolysis.

             O OCocH,
                                                /x
                        o ll
         oxidation ()('t/1-OH g;NNI(). /×/N,[(/N'/

                 ' b' iviV
                                              6H

                      (16) (17)
   6-Hydroxynaphthophenazine (17) has been synthesized

1, 4-naphthoquinone (16) with o-phenylenediamine in an acidic

ing sodium acetate,9) but the details has not been

the yield of 92.8 % of the theory and the melting point was

   There have been four methods for the

that is, acidic or alkaline hydrolysis of 2-anilino-1,

addition of aniline to 1,4-naphthoquinone,ie) alkaline

hydronaphthyleneoxyde obtainable by the oxydation of 1,

powder,") or hydrogenperoxyde,i2) direct oxydation of

oxygen in caustic alkaline aqueous medium,i3)

which was prepared by hydrolysis of

1,4-naphthoquinone by Thiele-reaction.i`) From our

four methods, it was shown that the last one gave the

theory based on 1,4-naphthoquinone).

    6-Hydroxynaphthophenazine is soluble in caustic

compound. Thus, 6-hydroxynaphthophenaine was developed

components and the results were listed in Table 7. The

hydroxynaphthophenazine to that of Naphthol AS was 3:4.

   Table 7. Colour shade and fastness for azoic cornbination of

           with azoic diizo components.

    9H
fYXi-oH

    1    OH

                by condensing 2-hydroxy-

                 aqueous medium contain-

        manifested. Our experiment gave

                 higher than 2900C.

preparation of 2-hydroxy-1, 4-naphthoquinone ;

         4-naphthoquinone obtained by 1,4-

          treatment of 1,4-diketo-2,3-tetra-

            4-naphthoquinone with bleaching

             1,4-naphthoquinone with air-

    and oxidation of 1, 2, 4-trioxynaphthalene

1,2,4-triacetoxynaphthalene obtainable from

           experimental results for above

            highest yield (about 60% of the

alkali and

     with

   ratio of

couples with

several azoic

 substantivity

diazo

diazo

of 6-

6-hydroxynaphthophenizine

Azoic Base
  (Salt)

Blue BB

Variamine Blue B

Red B

Bordeaux GP

Scarlet GG

Brown RR
Green BB

Yellow GC

Colour Shade

Dark Red
Dark Brownish Purple

Orange

Yellowish Red

Reddish Yellow

Dark, Reddish Orange

Dark Purple

Yellowish Orange

Xd

mpa

- 493. 4

 498. 5

 593. 7

 607. 5

 582. 3

 604. 0

 502. 0

 585. 0

Fastness

Light

5-6
5-6
 3
3-4
 3
4-5
5-6

 3

Washing

3-4
4-5
 4
4-5
4-5
 3
 5
 4

Rubbing

5

5

4

4

4

4

4

4

Concentration of coupler solution=5g/l,, Liquor ratio == 20 ; 1.
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                               3. Vat Dyes

   The number of vat dyes derived from 1,4-naphthoquinone, reported upto the

present, has been reached to a considerable amount. However, many of them have

been found in the patent literature and the details have not been shown. Among these,

next five dyes can be found in Colour Index (second edition); that is, Algol Brilliant

Green BK (CI 73840), Helindon Yellow R (CI 56070), Helindon Yellow G (CI 56075),

Helindon Red CR (CI 56050, CI Vat Red 33) and Indanthrene Yellow 6GD (CI 56080,

CI Vat Yellow 27).

   In the present work, these dyes and the derivatives, additionally brasanquinone

derivatives were synthesized for the test of dyeing and phtosensitized tendering effect.

   3-1 Carbazolquinone derivativesi6)

              1[ 11         2 (X.it,.) + HXi =..OO (- (x?)Hi )' (i )(.i/)-:i ..../OO

                                        OH
                   o
         -m. /VlvNHvx
         (mN2) lvlV lvl
                   6i

                      Helindon Yellow R

   Helindon Yellow R (2,3-benzocarbazol-1,4-quinone) has been syntheSized by 1,4-

addition of 1,2,3-benzotriazole to.1,4-naphthoquinone and cyclization by heating.")

However, since 1,2,3-benzotriazole has been prepared from 1,2-diaminobenzene, and

then the preparation of the derivatives is dithcult.

    O(l;t:Ccii + H2N-<:>-cH3 (-.,r) Oi?t(,N,"XO-cH,

     (18)

      B'2.0/(IIt)/×,N,",.X-()-,., C"-O([ilt)/N"XX()/.cH, (b)(li[)Xi:81

                                                               (19)
                   '

    /vllvNHx/x /×.JLx/NHvx          ll    [.,.Jy, ×.)-cH3 [i2', i[,.:.H., ix,/)h! Lx!×,                                                           (21) X-H

                                                           (25) X-NH,



38 A. INovE, N. KuRoKr and K. KoNisHi

    o
/V[vNHvx
lll ll
 1 li

xo
            (22)
            (26)

           o
 /vNHvUvx.
 Il ilL
            il h
           ox
 X-H
 X == NH,

   In the present work, vat dyes containing

ing of 2,3-dichloro- (18) and 5-nitro-2, 3-dichloro-1, 4-naphthoquinone

primary amines by dehydrochlorination, substitution

group with bromine, followed by dehalogenation

pewder.i8) The use of activated copper was

experiment. The aromatic primary amines

were P-toluidine, B-naphthylamine, benzidine, o-dianisidine and 1

   As the condensation of 1,5-diaminoanthraquinone with

was dificult, compound (28) was prepared by

diamino-anthraquinone (in the yield of 91.0 %),

and then cyclization with activated copper (in

4

    o
    ll

/vxllI
    Il
    o

      O NH,
      il I
  /VVX+i1 5 S  VVV   1 ll
 H,N O

-       OH
(-2O(1))

       OH

    O OCH, OCH, O/x/!lvNHVx /lx./NHx/!lvx

                          vv                 V'

          (23) X-H
          (27) X-NH,

carbazole ring were prepared by condens-

                                 .                   (19) with aromatic

       of the orthO･position of imino

  and cyclization with the use of copper

  shown to be more successful by our

used for the formation of carbazole ring

              ,5-diaminoanthraquinone.

           dichloro-naphthoquinone (18)

  1,4-addition of 1,4-naphthoquinone to

   bromination (in the yield of 72.4%),

 the yield of 90.0 %).

                           o
                           ll
               /x /vx
.8･.NH9xLi<itNH/,w

`B'2-･

oi?)i,vs.;/(J,,IX<]Bk:r)OO

           o
                                o
                                ll

                      /× /VX
C"
 - ryP/y..9>cX/itNH/t.,/, iV

       VV V           ll
           O (28)

    II
    o

o
l
l

  II
l
[o

   It is dificult to determine the position of dehydrochlorination of nitro-dichloro-

naphthoquinone (19) with amines, but 5-nitro-2-amino-3-chloro-1,4-naphthoquinone has

been assigned to the condensation product of (19) with ammonia without offering

substantial evidence.'9) In this report, we assigned the formula of (24)-(27) to the
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condensation products of nitro-dichloro-naphthoquinone (19) with the used aromatic

amines, in conformity to the above mentioned foundation. The reaction condition,

yield, etc. were listed in Table 8-10.

        Table 8. Dehydrochlorination of 2,3-dichloro-(18) and 5-nitro-2,3-dichloro-1,4-

                 naphthoquinone-(19) with aromatic amines.

Reagent
  mol

(18)

(18)

(18)

(18)

(19)

(19)

(19)

(19)

O. 05.

O. 02,

O. 025,

O. 05,

O. 02,

o. e2,

O. O15,

o. e2,

p-Toluidine

B-Naphthylamine

Benzidine

o-Dianisidine

p-Toluidine

B-Naphthylamine

Benzidine

o-Dianisidine

O. 052

O. 021

O. 031

O. 027

O. 022

O. 022

O. O08

O. Oll

Solvent
(AcOH)
  cc

 70

 45

 55

100

 60

 60

40

50

React.
Temp.
 oC

reflux

  e

  e

  e

 e
 e
 e
 e

React.
Time
 hr

1

1

2

2

2

3

3

4

Yield

 %
8e. 2

80. 7

80. 8

67. 9

78. 8

78. 2

85. 5

76. 9

Mark of
Product

(20")

(21")

(22")

(23")

(24,t)

(25")

(26")

(27")

Table 9. Bromination of the products in Table 8.

Reagent
  mol

(20")

(21")

(22")

(23")

(24")

(25")

(26")

(27")

O.025,

O. Ol,

O. Ol,

O. Ol,

O. Ol,

O. Ol,

O. Ol,

O.Ol,

Bromine

   e

  e
  ,;r

  e
   e

  e
  4

O. 055

O. 022

O. 044

O. 044

O. 022

O. 022

O. 044

O. 044

Solvent
(AcOH)
  cc

120

 50

 80

 80

 60

 40

 4Q

 50

React.
Temp.
  oC

room
40-50

room

room
40-50

room

room

room

React.
Time
 hr

1

4

3

3

1

3

4

3

Yield

 %
78. 7

72. 7

8!.6

70. 3

76. 2

76. 6

73. 3

80. 2

Mark of
Product

(2or)

(21')

(22')

(23t)

(24')

(25')

(26')

(27')

Table 10. Cyclization of the products in Table 9.

Reagent

  g
(20')

(21t)

(22')

(23')

(24')

(25')

(26')

(27')

5. 0,

3. 0,

3. 0,

3. 5,

2. 0,

3. 0,

3. 0,

3. 0,

Cu

e

e

e

e

e

e

e

3.o

3.0

3.0

5.0

2. 0

3.0

3.5

3. 5

   Solvent
(Nitroberrzene)

     g

    14. 0

    10. 0

   22.0+
Quinotine

   20.0+
Quinoline

    10. 0

    12. 0

    12. 0

    12. 0

4.5

3.0

React.
Temp.
  oC

reflux

  e

  e

  e

  e

  e

  e

  e

React.
Time
 hr

1

1

2

1

4

3

4

5

Yield

%
60. 7

41. 7

49. 8

40. 5

76. 5

38. 9

52. 1

55. 3

Mark
  of
Product

(20)

(2!)

(22)

(23)

(24)

(25)

(26)

(27)

N%
Calcd.'

 5. 36

 4.71

 5. 89

 5.11

10. 15

 8. 97

10. 73

 9. 62

Found

 5. 35

 4. 62

 5. 76

 5. 06

10. 10

 8. 86

10.68

 9. 52

The compounds (20) - (28) were reduced by sodium hydrosulfite in a caustic
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alkaline solution

cotton were listed

          Table

       A. INouE, N. KuRoKi and K. KoNism

without dithculty, and reoxidized by air. The results of dyeing on

in Table 11.

11. Results of dyeing with vat dyes containing carbazole-ring.

Dye

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

Colour Shade

Yellowish Red

Dull Reddish Orange

Red Brown
Dark Brownish Purple

Pale Pink

Greyish Red

Pale Red

Dull Purple

Greyish Red

Ad

mpa

/

 5EO.O

 591. 2

 595.0

-493.3

 603. 8

 eol. s

 610. 0

-500. 0

 605. 8

           i
Dyeings frorn
the Residual
  Liquor

sarne

faint slightly

faint

faint

same

same

same

same
faint slightly

Fastness

Light

6-7
6-7
3-4
3-4
6-7
6-7
4-5
4-5
6-7

Washing [ Rubbing

4-5
4-5

 4
 4
 4
 4
 4
  4

  4

4

5

5

5

5

5

5

5

5

    Dye-=5% on the weight of cotton, Liquor ratio-20:1.

   3-2 Derivatives from naphthophenazine, naphthosultamphenazine and

       brasanquinone2e)
                                                                '

                    o' AA     ,l,/1/IF/i.(,'ill/1i]8i()<111i)if.,()/"i'11S/i('s'-('ilEii.o'

                                 [I ll         (i7) olXrXl (29) olXrXL
                                  vv
                               (30) (31)
                             Helindon Yellow G

   6-Hydroxynaphthophenazine (17) obtainable by the condensation of 2-hydroxy-1,4-

naphthoquinon'e (16) with o-phenylenediamine, has been known to react with dichloro-

naphthoquinone (18) by an acid-binding agent to give Helindon Yellow G.2')

            Table 12. Preparation of Helindon Yellow G and its derivatives.

Dye

(30)

(31)

Reagent

  mol

`67H',8bOoO&'.(a.88i8'O05'

(29) O.O05, (18) O.O05,
cH,cooNa o. o13

  Solvent
(Nitrobenzene)

    cc

60

co

React.
Temp.
 eC

140- 50

190-200

React.
Time
 hr 1

Yield L

 %
N%

2

3

82. 8

88. 9

Calcd.

7. 00

6. 22

Found

6. 95

6. 19
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   2-Hydroxy-1,4-naphthoquinone was also condensed with 1,2-naphthylenediamine in

the yield of 91.2 %, and the product was reacted with dichloro-naphthoquinone in the

same manner. The formula of (29) was assigned to the condensation product of

hydroxy-naphthoquinone with naphthylenediamine, according to the report22) in which

the formation of 1,2-benzo-6-hydroxyphenazine has been confirmed on the condensation

product of 2-hydroxy-1,4-benzoquinone with 1,2-naphthylenediamine.

                                                           O,S-NH     HOS..Ni.H2 ,,,,, O.･P.-.Ni." ..., O.'F.'.Nie H.iN:O .l
..L

.
      [vV ' lvV ' lvl×!- ' ixi!N.
                                           NO NI
                                                                VX
                                                                 11
                                                                 V

                          /×          o O[1          ll N/V      OO:81 o,s-N/k,/iN.

      (is) 61 /1×/lx/
              . ll b
                  VVN
                       [I N
                      NI
                       VX
                        II
                        V

                      (32)
              Indanthrene Yellow 6GD

   Indanthrene Yellow 6GD has been

prepared by the condensation of di-

chloronaphthoquinone (18) with naph-

thosultamphenazine derived from naph-

thosultam, and PB report23) has given

full details for its preparation. In the

present work, compound (33) was also

prepared by the use of 1, 2-naphthylene-

diamine in the same manner. Two
kinds of formula, a-.or b-type; could be

assumed for compound (33), but'there

chemical constitution was confirmed.

           o
           11                     HO       O():81+ XO.

            H il           oV
          (18)

        /×    oil
     N/V
      il
     /VN
e'R-.rs./ o

lllVVN    11 N
    N l
     vx
      11
     /v
     II
     v
    (33)a

   Table 13. Yield'

Yellow

         /x
     olj
      N/V
       i l
      /VN
y,g-."/o

 IlI VVN     ll N
     NI
      VVX
       l l l
       VV

     (33)b

and analysis of Indanthrene

 6GD and its homologue.

Dye

(32)

(33)

Yield

 %

1

:- 2. 0

24. 5

N%
Calcd.

i
e
,

Found

9. 11

8. 22

9. 03

8. 15

is no

(-2HCI).

Yield==Theoretical yield

     Peri-acid.

means at the present

       o
   /Vlvovx
   111 [i
   vv K/×       11 li       ov
        (en)

based

tlme,

on

by

startmg

which the
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                           (35)X--<:> (36)X--<[> (37)X--<I>-Cl

    /Vlvovlx･ OCH3 ocH,
                                                        /vx
                                -li I <39)                                                        ii1                                                   x--         U ll (38)X
                                                         1
                                                         OCH,

   Dichloro-naphthoquinone (18) can be condensed with aromatic hydroxy-compounds

by the aid of acid-binding agent. For example, the use of B-naphthol has given 4,5-

benzobrasanquinone (34), but the product had no athnity for a fiber.2`) However, it

has been shown in Patent25) that the brasanquinone derivatives had afinity for a cotton,

when aromatic hydroxy-compound of Naphthol AS type were used. In the present

work, Naphthol AS, AS-E, AS-SW and the product (7) from 2-amino-1,4-dimethoxy-

naphthalene already mentioned in section 2-2, were condensed with dichloronaphtho-

quinone by the aid of anhydrous sodium acetate or pyridine.

         Table 14. Condensation of hydroxycompound with dich!oronaphthoquinone.

Dye

(35)

(36)

(37)

(38)

(39)

Reagent

 mol

Naphthol AS O.Ol,
(18) O.Ol, Pyridine O.06

Naphthol AS-OL O.Ol,
(ls) o.ol, cH,cooNa o.o4

Naphthol AS-E O.Ol,
(18) O.Ol, CH,COONa O.04

Naphthol AS-SW O.Ol,
(18) O.Ol, Pyridine O.06

 (7) O.Ol, (18) O.Ol,
cH,cooNa o. o4

Solvent
(EtOH)
  cc

L

90

50

50

60

60

      iTR.ekCS:1

 ec [
React.
Time
 hr

Yield

 %

reflux

  e

  e

  e

  e

2

2

2

2

2

61. 6

76. 0

46. 0

83. 0

94. 0

N%
Calcd. 1 Found

1

3. 36

3. 13

3. 10

3. 00

2. 13

i

L

e

1

3. 33

3. 09

3. 12

3. 06

2. 14

The results of dyeing on cotton were listed in Table 15.

 Table 15. Results of vat dyeing with the derivatives of naphthophenazine,

         sultamphenazine and brasanquinone.

naphtho-

Dye

(30)

(31)

(32)

(33)

(35)

(36)

(37)

(38)

(39)

Colour Shade

Yellow

Yellowish Orange

Yellow

Dark Orange

Reddish Yellow

Light Reddish Yellow

Yellow

Light Reddish Yellow

Dull Orange

Ad

mp

i

577. 2

587. 7

577. 9

590.8

581. 0

581. 3

579. 2

581. 1

585. 0

Dyeings from
the Residual
   Liquor

Fastness

1
Light

same
faint slightly

same

same

same

same
same
faint slightly

faint slightly

,

4-5
4-5
4-5
5-6
 6
 6
 6
 6
 6

Washing Rubbing

5

5

5

5

5

5

5

5

5

1
5

5

5

5

5

5

5

5

5

Dye-5% on the weight of cotton, Liqtior ratio=20 : 1.
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   Indanthrene Yellow 6GD is said to be a "nontender",26) an important factor in the

field of yellow and orange vat dyes, on the other hand is also said to be actively

tendering dye.27) The prepared nine vat dyes were tested for photosensitised tendering

activity, and it was shown that the tendering effect was less in naphthosultumphenazine

derivatives containing no furan ring and was more prominent in brasanquinone con-

taining furan ring.

     Table 16. Photosensitized tendering effect of the vat dyes prepared in this section.

Tendering %

(30)

2.6

(31)

3. 6

(32)

2.4

1 (3,)

2.3

(35)

5. 9

(36)

t

I s.7

(37)

8.3

(38)

7.9

(39)

8.2

    Tendering %==Mean loss % of tepsile strength of. dyeings after light exposure.

                                                        '
   3-3 Algol Brilliant Green BK and its homologue

                                            Cl Cl
                                            il
        OO-NH-cCIN--N-OIO S02C12- O()-NH-glN-N-OIO

                                                             '
                                                       Cl                    Cl                                 Cl         Aici3- ･O(i)(:oH/Xc..N.O/o/ dii'H2SO`. O((it)(ioH/Xco

                       Cl Cl          Br2 /vivNHx pci, /vlvNN
             --i- l/1l CO - l/1l C-Cl                Br/VVXCO/ B./VVXCO/
            OH
         ,l
                        Cl        /vx        iX/iXXtJ. ,.?/<)(i)(N,gx.,=/ii)o :(igi :Rl'i,]3; "'galBrmia"fG,'ilen

                                   OR
   AIgol Bril!iant Green BK has been prepared by condensing a-chloride of x-bromo･

1-chloro-2,3-naphthoisatin with 1,4-naphthohydroquinone monomethyl ether, and the

details of the preparation has been given in PB report.28) In the present work, Algol

Bri11iant Green BK and its homologue were prepared by the use of 1,4-naphthohydro-

quinone monomethyl ether, monoethyl ether and monopropyl ether, derived from 1,4･

naphthoquinone resPectively.

   1,4-naphthohydroquinone mono-alkyl ether has been prepared by heating naphtho-

hydroquinone in 3 % alcoholic hydrochloric acid,29) or by treating 1, 4-naphthoquinone in

aleohol with stannous chloride and phosphorous oxychloride.3e)

   It was already described in section 2-1 that combined reduction and alkylation

reaction takes place very smoothly, giving high yields of naphthohydroquinone di-alkyl

ether by heating a mixture of 1,4-naphthoquinone, stannous chloride and the corres-
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ponding concentrated

alkyl ether was also

alcoholic hydrochloric

            Table 17.

    A. INouE, N. KvRoKi and K. KoN!sHr .

alcoholic hydrochloric acid. H{Mnrever, naphthohydroquinone mono-

 obtained in a single step, when a moderate concentration of

acid is adopted.

 Preparation of 1,4-naphthohydrquinone monoalkyl ether.

Ether

Methyl

Ethyl

Propyl

Reagent mol

N.Q.

O. 05

O. 05

O.05

SnCl,.2H,O

O.062

O. 062

O.062

5% Alc.HCI

O. 137

O. 137

O.137

React.
Temp.
  oC

reflux

  e

  e

React.
Time
 hr

2

2

2

Yield

%
60. 9

57. 6

46. 5

m. p.

 eC

129-30

100- 1

106- 7

    N.Q.-1,4-Naphthoquinone, Mole 6f 5 %

    Algol Brilliant Grreen BK and its

homologue (40)-(42) were vattable

with sodium hydrosulfite in a caustic

alkaline solution, but the vattability

and dyeability were decreased in the

order of (40) to (42). Then, the dye

(40)-(42) were solubilized by ICI

pyridine-metal method for dyeing, and

the results of dyeing with the solubilized

  Table 19. Results of dyeing with leuco ester

alcoholic hydrochloric acid is based on HCI.

   Table 18. Yield and analysis of Algol Brilliant

             Green BK and its homologue.

Dye

(40)

(41)

(42)

Yield

%
73. 0

70. 9

73. 0

   Cl+Br

Calcd,

24. 49

24.02

23. 29

%
Found

24. 67

23. 86-

23.20'

dye were listed

of Algol Brilliant

in Table

Green BK

19.

and its homologue.

Dye Colour Shade

l
Ad

mpa

Dyeings from
the Residual
   Liquor

Fastness

Light Washing Rubbing

On Cotton

(40)

(41)

(42)

Deep Bluish

Bluish Green

Bluish Green

Green 498. 6

497. 9

495. 6

faint slightly

      e

      " L

4

4

4

5

5

5

5

5

5

On Wool

(40)

(41)

(42)

Dark
Dark

Deep

Green

Green

Greenish Blue 1

498. 6

495. 8

491.3

faint

faint

faint extremely

6-7
6-7
6-7

5

5

5

3

3

3

 Dye=3% on the weight of cotton or wool, Liquor ratio==20 : 1.

3-4 2-Arylamino-1,4-naphthoquinone
                                               '                                       '
                         No Ho-N-so,Na
                         llA/}oH HN02. rYXI-oH NaHSOs (YXl -oH H,SO,

.

    "H,

ryxi-o.

     l
    SO,H
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                                      " 11          /vllvo H2N-<->'Cl   Fesp`-k.i.,i,. r'･()<trJ.e.E,.,r()?')i;`:'7Ci

                                                       Helindon Red CR

   Helindon Red CR, vat dye for wool, is 2-(4'-chloroanilino)-1,4-naphthoquinone (43).

The details of its preparation from B-naphthol has been given in PB roport,3i) and the

reaction steps are illustrated as above schema. However, in the present work, Helindon

Red CR and its derivatives were prepared by 1,4-addition reaction of aromatic primary

amines to 1,4-naphthoquinone for the purpose of utilization of 1,4-naphthoquinone.

                                                                .
                                     Pi

                                                              OH                       OH /XA O    (×.)i!i), Ai¥ine- o(,iirNH'x k/iX.t/, i. O(.l")TN"'X " O'(jtX.'

                     (45) X==-<!> (46) X--<:> (47) X--<:>-OCH,    (44) X--<:>

                                ×l                             /
                             X-/ OCH,

                       o ,o    (4s) x-=-<:>-NH-(i)o (4g) x--<:>-<:>-NH-(lt/i/x)

                        Il H                       oo
             ocH, ocH, O
              l- ll    (so) x--<:>-<:>-NH-rY>
                            VV
                             6i

   In 1,4-addition reaction, normally an excess of 1,4-naphthoquinone is used to

oxidize the initi'ally-formed substituted naphthohydroquinone to the corresponding 1,4-

naphthoquinone, and then, the products result in 2-arylamino-1,4-naphthoquinone plus

naphthohydroquinone. There has been some reports,3S) in which oxidation of substituted

naphthohydroquinone was carried out by the use of such earrier as CuCl ,CeC13, or

(CH3COO)2Cu and oxygen. It was shown in our experiment that naphthohydroquinone

could be recovered with great diMculty and in a little yield. Then, the latter method

using a oxygen carrier was more advantageous than the former for industrial practice.

Products (43)-(50) were prepared respectively by blowing air into a mixture of

naphthoquinone, (CH3COO)2Cu.2H20 and such amines as P-chloroaniline, aniline, a-

naphthylamine, o- and P-anisidine, P-phenylenediamine, benzidine, and dianisidine in

boiling methonal.
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Table 20. Yield,

A. INdvE,

m.p. and

N. KuRoKT

analysis af

and K. KoNlsHI '

2-arylamino-1,4-naphthoquinone.

Dye

(43)

(44)･

(45)

(46)

(47)

(48)

(49)

(50)

Yield

  %

73. 6

･52. 7

75. 3

94. 0

83. 0

74.1

81. 7

(43. 0)

(20. 1)

(17. 2)

(74. 1)

(82. 0)

m. p.

 oC

264- 5

190- 1

>300
149-50

156- 7

>300
251- 2

275- 6

N%
Calcd.

L

4. 94

5. 62

4. 68

5. 02

5. 02

6. 67

5. 64

5. 04

Found

4. 78

5. 54

4. 66

5. 03

4. 97

6. 49

5. 48

4. 84

Figure    .put ln

Table

bracket is the

21. Results of

yield

vat

without oxygen-carrier.

dyeing with 2-arylamino-1,4-naphthoquinone.

-8
g
"
o

M.-Hco
q
o

Dye

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

Colour shade

Dark Red

Red

Brown
Dull Red

Dull Red

Purplish Black

Brown Purple

Dark Purple

Dull Red

Dull Red

Brown
Dull Red

Dull Red

Dark Brown
Brown Purple

Dark Purple

Ad

mp
 616. 7

 612. 0

 587. 0

 613. 5

 608. 2

-492. 9

-501.9

-5Q3.6

 621. 0

 608. 2

 587. 7

 620. 0

 621. 7

-496. 1

-499. 2

-546.5

Dyeings from
the Residual
   Liquor

faint

faint

faint

same
same
faint

faint

faint

slightly

Fastness

Light

  6

5-6
5-6

 4
 4
 6
5-6
5-6

faint

faint

same

same

same
faint

faint

faint

slightly

slightly

slightly

slightly

5-6
5-6
  5

  5

  5

 5
 5
 5

Wa$hing

3-4
3-4
 4
3-4
3-4

 4
 4
 4

3-4
3-4

 4
  3

3-4
 4
 4
 4･

Rubbing

3-4
3-4

 5
 4
 4
 4
 4
 4

3-4
3-4

 5
 4
 4
 4
 4
 4

 Dye==5% on the weight of wool and silk, Liquor

3-5 Triphthaloylbenzene derivatives

                    /×
                Oll
              O N/V
              11 11
         ()()()(>8 Zn in conc. H2so4

              II ll
              oIVX
                oll
                    V
         Triphtha!oylbenzene

ratio=20;1.

           H /X
           oll
         oVV
         ll 11
    /VVVX     [ll1O. vvvv         Ell
         o/VX
           OII
           HV
  Anhydroquinhydron
  triphthaloylbenzene

of
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    Triphthaloylbenzene has been found in'the crude phthalic anhydride produced by

the vapour phase catalytic oxydation of naphthalene by the authorsi) and prepared also

from 1,4-naphthoquinone by its intermolecular condensation in aqueous medium or

aqueous phenol.`2) It was vattable in an alkaline solution of hydrosulfite, but had ne

aMnity for a cotton. However, anhydroquinhydron, the reduction product of triphthaloyl-

benzene, had considerable athnity for a cotton and gave brilliant greenish yellow

dyeings. It had excellent light fastness (>7), but poor one to chlorine (2) because of

the ready conversion into original triphthaloylbenzene by oxidation.

    There are two hydroxyl groups in anhydroquinhydron of triphthaloylbenzene which

are sensible to an oxidant, the substituted product of the hydroxyl groups by methoxyl

groups could not be reduced with an alkaline hydrosulfite solution.

    H. E. Fierz-David et al.`3) has obtained nonunitorm derivatives of triphthaloylbenzene

by its chlorination and bromination, and tri-sulfonate of･ anhydroquinhydron by its

sulfonation with 20 % oleum.

    It was found that the experimental results, checked by the authors, were same as

those obtained by Fierz-David et al., though the experimelltal conditions were modified,

and the nitration products of triphthaloylbenzene with mixed acid or kalium nitrate in

              .conc. sulfuric acid were also'not quite uniform. Anhydroquinhydron was sulfonated

more easily than the original triphthaloylbenzene. For example, triphthaloylbenzene

cou!d not be affected by conc. sulfuric acid even at 1500C, but anhydroquinhydron was

readily sulfonated at 900C and the product was a nonuniform hexa-sulfonate.

                                           /

                              4. Disperse Dye

   Numerous disperse dyes of naphthoquinone or naphthoquinone-imine type have been

suggested as cellulose acetate dye. However, many of these dyes have been derived

from naphthazarine, then the starting materials have been 1,5-dinitronaphthalene and

not 1.4-naphthoquinone. For the preparation of 2,3-dihalogeno-1,4-dihydroxy-5,8-naphtho-

quinone-monoimine from 5-nitro-2,3-dichloro-1,4-naphthoquinone, Sandoz Co.33) have gotten

an American Patent recently.

    4-1 Derivatives from 1,4-naphthoquinone-monoimine34)

                                                        .H..
                                                       J" 'X

                 o oo            O/(ilt)l:RR, s2o3 in H2so4. (l)([IIt):R,

              ill IL            O,NO ･ HNO                                                   - -.                                                       sni/'

                                            (57) R-=R'-=Cl      (19) R-R'--Cl
                                            (58) R-R'-Br      (51) R-R'-Br
                                            (59) R-=NH,, R'-Cl      (52) R-NH,, R';Cl
      (53) R-NH.CH,.CH,OH,' R'=-Cl                                            (60) R=NH.CH,.CH,OH, R'===Cl
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      (s4)'R==HN<gllilCcHHi>o, R'-=c! (6i) R-HN<2Ili12Ili>o, R,-ci

      (55) R=-NH-<:>-NH,, R'=-Cl (62) R=-NH-<:>-NH,, R'-Cl

      (56) R-=NH-<:>-OH, R'=-Cl (os) R-NH-<:>-OH, R'-=Cl

   It was patented that nitro-dichloro-naphthoquinone (19) is reduced to 2,3-dichloro-

1, 4-dihydroxy-5,8-naphthoquinone-monoimine (57) by sulfur sesquioxide in concentrated

sulfuric acid medium, following the rearrangement of oxygen atom in nitro group.33)

In the present work, compound (19) and (51)-(56) were synthesized for the prepa-

ration of known dye (57), (58) and its homologue (59)-(63), and the structure in above

schema were assigned to these compounds, in conformity to the foundation mentioned

                                                                     '                                      '                      'in section 3-1.

    Among the starting materiais, compound (19) and (52) are already known. Nitro-

dibromo-naphthoquinone (51) were prepared from the known 2,3-dibromo-1,4-naphtho-

quinone by the same method as the preparation of nitro-dichloro-naphthoquinone (19)

(yield 53.0 % m.p. 209-100C).

        Table 22. Condensation 5-nitro-2,3-dichloro-1,4-naphthoquinone with'arnines.

Compd.

(53)

(54)

(55)

(56)

Reagent

  mol

Monoethanolamine
O.044, (19) O.02

Morpholine O.044
(19) O.02

p-Phenylenediamine
O.022, (19) O.02

p-Aminophenol
O.022, (19)          O. 02

Solvent
(MeOH)
  cc

50

50

50

50

React.
Temp.
 oC

room

  e

refiux

  e

React.
Time
 hr

3

L5

4

4

m. p.

 oC

Yield

 %

206-7*

106-1

 >280

239-9*

1

48. 9

e6. 8

91. 2

69. 7

N%
Calcd.

9. 45

8. 24

12. 23

 8.13

i

Found

i
I

9. 37

8. 20

12. 14

8. 02

    Stared one melted with decomposition.

   NaPhthoquinone-monoimine dyes were

mixture of O.Ol mole of starting material

    Table 23. Yield, analysiS arid absorption

 prepared by the modified method, that is a

with O.7g of sulfur in about 14 % oleum was

maximum of naphthequinone-monoimine dye.

Dye

(57)

(58)

(59)

(60)

(61)

(62)

(63)

Yield

%
77. 6

77. 8

37. 6

35. 4

35. 6

63.7

33.4

N%
Calcd.

5. 43

4. 04

11. 74

9. 91

 9. 08

12. 67

 8. 47

Found

 5. 14

 4. 00

'11.14

 9. 61

 8. 91

12. 46

 8. 19

Absorption Maximum

Xvrbam MP

575

580

510

460

520

520

620

8vuax × 10-4

O.84

1. 00

O. 82

O. 66

O. 62

O. 70

O. 67

Concentration in abs'orption spectrometry === 5 × 10-4 mol/l in 95 % ethanol.
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at 35-450C for four hours. The all products were not melted at

      Table 24. Results of dyeing with naphthequinone-monoimine dye.

2800C.
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Dye Coiour Shade ･

(57)

(58)

(59)

(60)

(61)

(62)

(63)

(57)

(58)

(59)

(60)

(61)

(62)

(63)

(57)

(58)

(59)

(60)

(61)

(62)

(63)

(57)

(58)

(59)

(60)

(61)

<62)

(63)

Bluish Red

Biue Pnrple

Dull Red

Reddish ' Orange

Greyish Purple

Dull purple

Grey

Dull Blue Purple

Light Blue Purple

Greyish Red Purple

Dull Reddish Orange

Greyisb PurPle

Purple Grey

Greenish Grey

Dark Blue'Purple

Light Blue Purple

Light Red Purple

Dull Reddish Orange

Greyish Purple

Dark Purple

Greyish Olive

Blue Purple

Light B!ue Purple

Greyish Red Purple

Pale Pink

Grey

PurPlish Grey

Grey

Dye-ability

3

2

2

3

2

3

2

2

2

2

3

2

2

3

4

3

3

4

3

3

4

3

2

2

3

2

2

2

Brightness

4

3

2

5

2

2

2

4

2

2

3

2

2

3

4

3

3

5

3

3

3

4

3

2

3

3

2

2

Fastness

Light

4

4

1

l

1

3

1

5

5

3

3

3

4

3

3-4
 4
 1
  1

  1

  3

  1

 6
 5
4-5
4-5
  5

  5

  5

Washing Rubbing

2-3
2-3
2-3
 2
.2-3

 3
 4

 3
 3
 3
2-3
 3
 3
 4

2-3
2-3
2-3
 2
2-3
  3

 4

4-5

 5
4-5
 4
 4
  4

  4

3

4

4

4

4

4

5

3

4

4

3

4

5

5

3

4

4

4

4

5

5

5

5

4

4

4

5

5

    Dye==2 % on the weight of fiber, Liquor ratio=20 : 1, Dyeing on Terylene were carried

    out at 1000C without carrier.

   4-2 2-Alylamino- and 2-arylamino-1,4-naphthequinone

          ?/ (46) R--<lX (47) R==-<:>TocHs

      rYXrNH･R 6cH,
          61 ･ (64) R--<:>-OH (65) R=-CH, (66) R-CH,.CH,.OH

    rt was found that o- and P-anisidino-1,4-naPhthoquinone mentioned in section 3-4

colud dye a acetate fiber by the usual method. Then, compound (64)-(66) were also

prepared by the same method as the one in section 3-4 for using as a disperse dye.
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Table 25.
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Yield, m.p., analysis and absorption maximum of

1,4-naphthequinone.

2-allyl- and 2-arylamino-

Dye

(46)

(47)

(64)

(65)

(66)

Yield

%

52. 8

70. 7

53. 4

m. p.

 .C

248

232

154

N%
Calcd.

5. 28

7. 49

6. 45

Found

5. 16

7. 42

6. 37

Absorption Maximum

Aptcue Mpa

482

460

500

452

443

e.om×lo-4

O. 55

O. 45

O. 43

O. 33

O. 36

Concentration

     Table

 in

26.

absorption spectrometry =t5×10-` mol/l in 95 % ethanol.

Results of dyeing 2-allyl- and 2-arylamino-1,4-naphthoquinone.
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Dye

(46)

(47)

(64)

(65)

(66)

(46)

(47)

(64)

(65)

(66)

(46)

(47)

(64)

(65)

(66)

Colour Shade

Yellowish Red

Yellowish Red

Red Brown
Yellow Orange

Yellow Orange

Dull Red

Dull Red

Dull Red

Dull Orange

Dull Yellow

 Purplish Red

 Purplish Red

 Deep Red Purple

LightYellowishOrange

 Light Yellow

Dye-ability

4

4

4

4

4

2

2

2

2

2

4

3

4

4

4

Brightness

4

3

3

4

4

2

2

2

3

3

4

3

3

3

4

Fastness

Light

 3
 3
2-3
<1
<1

3-4
 4
 4
3-4
 3

 3
3-4
3-4
2-3
1-2

Washing

3-4
3-4
 2
1-2
 1

 3
2-3
2-3
1-2

 1

2

2

2

1

1

Rubbing

 5
 5
 4
4-5

 5

3-4
3-4
4-5
4-5
 5

3-4
4-5
4-5
4-5
 5

    Dye=2% on the weight of fiber, Liquor ratio=20 : 1.

   4-3 Perivatives frorn 1-hydroxy-2-phenylazonaphthalene35)

          OO OH          ll ]1 i (67) X-H      rYXi /i Yh A/>-N-N-<:.X-x (6s, x..No,

      vv vv vv          I l l (69) X-SO,NH,          OCH, OCH, OCH,
                                                     (70) X-NHAc         Russig Blue

   1, 4-Naphthohydroquinone monomethyl ether prepared in section 3-3 has been coupled

with diazo compound.36) Thus, compound (67)-(70) were prepared for using as a

disperse dye. Since 1,4-naphthohydroquinone monomethyl ether was readily oxidized

by air in alkaline solution to give Russig Blue (or Russig Indigo),37) the coupling

reaction was carried out under hydrogen atmosphere.
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27. Yield, m.p.,'anlysis and absorption maximum of 1-hydroxy-2-phenylazo-

   naphthalene derivatives.

51

Dye

(67)

(68)

(69)

(70)

Yield

%
90.0

91. 0

91.0

91. 0

m. p.

 .C

134- 5

241- 3

234- 8

229-31

N%
Calcd.

10. 07

17. 38

11.76

12. 53

Found

9. 85

IZ OI

11. 47

12. 11

Absorption Maximum

7tmttx MP

b

530

515

520

540

l Emata×io-`

1. 945

1. 940

2. 105

2. 375

Concentration

  Tab!e 28.

in absorption spectrometry==5×10-` rnol/l in 85 % ethanol.

Results of dyeing with 1-hydroxy-2-phenylazonaphthalene derivatives.
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Dye

(67)

(68)

(69)

(70)

(67)

(68)

(69)

(70)

:
9
za

z
o

(67)

(68)

(69)

(70)

Colour Shade

Deep Purp!ish Red

Purplish Red

Purplish Red

Deep Red Purple

Light Purplish Red

Dull Red Purple

Dull Red Purple

Reddish Purple

Deep Red Purple

Dark Red Purple

Purplish Red

Deep Red Purple

Dye-ability

4

2

3

3

 3
1-2
 2
 2

 4
 3
3-4
3-4

Brightness

4-5
 2
 3
 3

 3
1-2

 2
2-3

 4
 3
3-4
3-4

Fastness

Light

3

3

3

2

 4
4-5
3-4
3-4

4-5
4-5
4-5
4-5

Washing

3

3

3

3

2-3
2-3
2-3
2-3

3

3

3

3

Rubbing

3

3

2

3

3

3

3

3

2

3

2

3

 Dye=:2% on the weight of fiber, Liquor ratio=20 : 1.

4-4 Derivatives from 1-phenylazo-2,4-dihydroxynaphthalene

       o
        li
  /!OO:o.H

  Y11(5 or 8) O

       lj-N-<:>

  ?/<)O:O.H

  YI(5 or 8) OH

             N02
              '       lj==N-<:>-NO,

   /!((1×/!O:OxH

  Yi(5 or 8) OH

(71) X-=Y-H

(72) X-NO,, Y-H (74)

(73) X-Cl, Y=-H (75)

(76) X-Y-=H

(77) X-=NO,, Y-H (79)

(78) X-Cl, Y-H (80)

                   '
(81) X-Y===H

(82) X-NO,, Y-H (84)

(83) X-Cl, Y=-H (85)

X-Y-NO,
X=-Cl, Y-NO,

X -Y;NO,

X;==Cl, Y-NO,

X-Y'-NO,

X-Cl, Y-=NO,
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   1,4-Naphthoquinone does not react with phenylhydrazine to give the hydrazone,

but reacts to give 1-phenylazo-4-hydroxynaphthalene.38) Fierz-David et al.39) has prepared

Orange I by coupling phenylhydrazine-P-sulfonic acid with 1,4-naphthoquinone. In the

present work, monBazo compound (76)-(85) were prepared by the use of Phenylhydra-

zine or 2,4-dinitrophenylhydrazine and the intermediate (71)--(75) obtained from 1,4-

naphthoquinone.

    2-Hydroxy-1,4･naFhthcquinone (71) was already mentioned in section 2-4. 2-

Hydroxy-3-nitro-1,4-naphthcquinone (72) has been prepared by the action of sodium

nitrite in aquecus methanol,`O) and 2-hydroxy-3-chloro-1,4-naphthoquinone (73) by the

action of caustic alkali solution`i) to dichloro-naphthoquinone. Intermediates (74) and

(75) were prepared by the same method as the preparation of (72) and (73) from 5-

nitro-2,3-dichloro-1,4-naphthoquinone.

Table 29. Yield. m.p, and analysis of 2,3-di- and 2,3,5-trisubstituted-1,4-naphthoquinone.

Compd.

(72)

(74)

Yield

%
77. 8

45. 5

m. p.

 oC

160-1

>250

N%
Calcd.

10. 60

Found

10. 28

Compd.

(73)

(75)

Yield

%

91. 1

92. 1

m. p.

 oC

216-8

200-3

N%
Calcd.

5. 52

Found

5. 36

Table 30. Preparation of rnonoazo dye from 1,4-naphthoquinone.

Dye

(76)

(77)

(78)

(79)

(80)

(81)

(82)

(83)

(84)

(85)

Reagent

  mol

(71) O.02,
 PH O. 03

(72) O.02,
 PH O.03
(73) O.02,
 PH O. 03

(74) O.02,
 PH O. 03

(75) O.02,
 PH O. 03

(71) O.O05,
NPH O. O05

(72) O.O05,
NPH O. O05

(73) O.O05,
NPH O. O05

(74) O.O05,
NPH O: O05

(75) O.O05,
NPH O. O05

Solvent

  cc

MeOH 50+
H,O 48

MeOH 55+
H,O 48

MeOH 65

MeOH 70+
H,O 48

MeOH 55+
H,O 40

EtOH 30

EtOK 30

EtOH 25

EtOH 30

EtOH 20

React.
Ternp.

 oC

room

 e

 e

 e

 e

 80

 e

 e

 e

 e

React.
Time
 hr

Yield

%

3

3

3

3

3

4

4

4

4

4

96. 2

70.9

68. 3

21. 3

96. 2

98. 4

72. 5

85. 4

50. 2

43. 1-

m. p.

 oC

1

 236

193-4

 211

271-2

118-9

220-4

234-5

 268

 260

 230

N%
Calcd.

10. 60

13. 59

 9. 38

15. 82

12. 20

15. 82

17. 54

14.41

18. 92

16.15

Found

10. 49

13. 36

 9. 21

15. 58

11. 99

15.67

17. 23

14.16

18. 71

16. 19

PH= Phenylhydrazine, NPH == 2.4-Dinitrophenylhydrazine.

Dye (81)-(85) were carried out by the use of two drops of conc. H2S04 as a catalyst,
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31. Absorption maximum of monoazo

l,4-IViczphthoquinone

dye from 1,4-naphthoqoinone.

Dye

(76)

(77)

(78)

(79)

(80)

Amatt; Mpa

437

434

451

440

448

6max × 10-4

2. 51

3.35

3. 10

1. 74

1. 84

Dye

(81)

(82)

(83)

(84)

(85)

Xriapt mpa

456

442

444

450

450

eua×lo-4

2. 45

2. 67

3. 15

3. 24

2.45

Concentration in absorption

  10'5 mol/i in 95% ethanol

      Table 32. Results of

spectrometry=5×10-` mol/l in 95 % ethanol for (76)-(80),
 for (81)-(85).

dyeing with monoazo dye from 1,4-naphthoquinone.
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Dye

(76)

(77)

(78)

(79)

(80)

(81)

(82)

(83)

(84)

(85)

(76)

(77)

(78)

(79)

(80)

(81)

(82)

(83)

(84)

(85)

l

(76)

(77)

(78)

(79)

(80)

(81)

(82)

(83)

(84)

(85)

Colour Shade

Yellow Orange

Reddish Yellow

Reddish Yellow

Yellow Brown

Light Brown

Light Brown

Yellow Orange

Pale Recldish Orange

Reddish Yellow

Reddish Orange

Reddish Yellow

Reddish Yellow

Yellow Orange

Yellow Brown

Yellowish Orange

Pale Brown

Reddish Yellow

Pale Reddish Orange

Reddish Yellow

Reddish Orange

Yellowish Orange

Reddish Yellow

Light Yellow Orange

Light Brown

Dark Orange

Brown
Yellowish Orange

Red

Light Brown

Deep Red

Dye-ability

  4

3-4
3-4
3-4
3-4
3-4
  3

  2

  3

  3

3-4
3-4
  4

3-4
  3

  3

  3

  2

  3

  3

  4

  4

  4

3-4
  4

3-4
  4

  5

  4

  4

Bright-

 ness

4

3

4

3

4

3

3

3

3

3

4

4

4

3

4

3

4

3

4

3

4

4

4

3

4

3

4

5

4

4

Fastness

Light

<1
<1
<1
<1
<1
1-2
  1

  1

  1

  1

  3

 <1
  4

  3

  2

3-4
  !

  3

  3

  2

<1
<1･

3

1

1

1

1

1

2

1

Washing

  1

  1

  1'

  2

1-2
  3

1-2
  2

  3

  2

  2

  1

  1

  2

1-2
3-4
  2

2-3
2-3
  2

  2

  1

  2

  2

1-2
  4

2-3
2-3
  3

2-3

Rubbing

3-4
3-4
4-5
  5

4-5
3-4
  3

  4

  5

  4

  4

3-4
4-5
  5

4-5
  4

4-5
4-5
  5

  4

  4

  5

  5

  5

  5

  3

  5

  5

4-5
  4

Dye-2% on the weight of fiber, Liquor ratio = 20 : 1.

53
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                                  Addendum

    llyeings from the Residual Liquor: In order to estimate the dyeability of vat

 dyes roughly, dyeing from the residual liquor was carried out under the same dyeing

 conditions as the original ones. In this case, it is true that the more faint the tinctorial

 degree of the dyeings from the residual liquor compared with that of the original

 dyeings, the better is the dyeability.

    Llyeability and Brighthess: For disperse dyes, 2% dyeings with Diacelliton Fast

 Orange GIF (in Table 24, 26 and 32) or Celiton Scarlet B (in Table 28) on acetate was

 selected as the standard, and its colour depth and brightness were defined as 4. The

 rating of dyeability and brightness were estimated at 5, 4, 3, 2 and 1 according to the

 colour depth and brightness of the sample, comparing with that of the standard.

    Light fastness was determined by a progression comparing with Galeushin blue

 scale, using Toyo Rika Co. Fade-O-tester model FA-1.

     VVasking and Rubbing .12zstness were determined by the method of JIS K-4002.

     AbsorPtion and Rofection sPector were measured with a Hitachi Spectrophothometer

 model EPU-2 at room temperature.
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