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- - drawbacks.
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1

This invention relates to an improved process

- of preparing leuco indanthrone tetrasulfuric es-
ters by the oxidative condensation of leuco beta-
‘aminoanthragcuinone disulfuric esters.

Tn the past, the procduction of leuco mde,n-

(CL 260—265)

| ‘throne tetrasulfuric esters has been attempted

with various oxidizing agents, such as ferricy-
anides, hypochlorites and lead dioxide, which are

actions.. These have been particularly serious

with the alkali metal ferricyanides and hypochlo-
rites; and as a result the only process which has

had any practical significance is one using lead
dioxide under alkaline conditions as the oxidiz-

" ing agent. While this process has been sufficiently
effective to be used for actual practical produc-

tion of the esters, it suffers from a number of
Lead is expensive and its high mo-
f.jleculal weight makes it a very wasteful oxidiz-
ne agent. The cost of the lead is so high that

. 'r.m process using it as an oxidizing agent can be

ecarried out without recovery of lead, which pre-
sents sericus problems.
lead dioxide process are sufficiently serious so
that it has even been proposed to use silver oxide
 in spite of its high cost.

- ‘These pro-

The drawbacks to the

:0

18

20

are the following:

2

spent oxidizing agent readily and substantia_lly
guantitatively by filtration and, if desired, it can

be recenerated and reused. The product is ob-
tained in the filtrate from which it can be iso-

lated in good yields and satlsfactery purity by
conventional means,

The present invention is applicable genere,lly to
leuco sulfurie esters of heta-aminoanthragui-
nones, the only requirement of course being that
there he a free alpha position adjacent to the
amino groun. Typical esters which may be used
bete—emmeanthraqumene
3-chloro -2~ aminoanthraquinone, 3 - bromo-2-
aminoanthraguinone, z-ammeenthreqmnone—3-
carboxylic acid, 2-amino-3-methyl anthragui-
none, 2-amino-3-methoxyanthraguinone; and
compounds containing condenged rings, such as
1,2-kenz-3-aminoanthraguinone are also suitakle.
Eisters may be used in the form of the amino com-
pounds or, if desired, their N-acyl derivatives,
such as acetylamino end sulfamido compounds

may he emploved and throughout the specification

. and claims the term ‘a beta-aminoanthraqui-
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According to the present mventmn we have

found that if simple compounds, not complexes,
of the metals of group VIII of the periodic 5YS-
tem, having atomic numbers 26, 27 and 28, i. e.,

jron, cobalt and nickel, are used as ex1dlzmg ]

"dr_i_ieulty is encountered. However, in order to
he oxidizing agents for practical purposes, in these

. “compounds the metal must be in a higher state

of oxidation. In the case of iron, the valence

- must be 4 or 6, trivalent ferric iron will not op-

erate satisfactorily. Cobalt in the tri and tetra-
- valent state and nickel in the tri and tetravalent

‘state may also be used in the form of their simple

compounds. Not only do the oxidizers of the
present invention operate smoothly and efficiently,
hut their. Jow molecular weight improves output

- 1% is not known why the improved results are so
~ specific to the higher oxidation state of the three

metals. Ordinarily, complex trivalent iron com-
pounds such as ferricyanides are powerful oxi-
~ dizers.
“oiye useful results, whereas tetravalent and hex-

avalent iron compounds can be used very efiec-
tweir We do not know why: the higher statee

. of oxidation give the improved results and it 15-_
not intended to limit the present mventlon te{

emr theoretical explanation.
- It is an advantage of the present 1nventmn

Yet in the present process, they do not
60

the reaction proceeds smeothly and no
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none” includes the beta-acyl amino anthraqui-
nones as well as those having a free amino group.

Wwhile the improved results of the present in-
vention are obtainable with any compounds of
the metals of group VIII in thelr higher state of
oxidation, certain specific compounds of this class
are readily obtainable and are, therefore, prefer-
able for economic reasons. These include barium.

and strontium perferrites, alkali and alkaline

earth metal ferrates, sueh as ferrates of so-
dium, potassium, calcium and harium; coballic
hydroxides, cobaltic dioxide and oxides of fri-
and tetravalent nickel. The invention, of course,
is not limited to the use ef these preferred 0}:1-

dizing ‘agents.

The 1nvent10r1 will be described in greater de-
tail in conjunction with the following specific
examples, the parts bemg by weight unless other-— |

wise indicated.

Eramme 1

A mixvure of 5.4 p'e;rts of the petassium'Selt of
2-acetylamino - 3 - chloro-anthrahydroguinone-
0,10-disulfuric acid ester, 4 parts of sodium hy-

- droxide, and '35 parts of water is stirred at 85° till

h::,rf:irolysie of the acetyl group is complete, as indi-
ated by the failure of any precipitate to form
wrzen 5 drop of the reeetlorl solution is diluted

- with 2 ec. of water and treated with a few crys-
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that the regction conditions are in no sense criti- |

Cal,

slightly above room temperature. When. the re-

- action is complete, it is possible to recover the

L The reaction proceeds readily in aqueous
- medium at moderate temperatures, preferably

60

tals of sodium nitrite iollowed ‘ey dﬂate hydro-
chloric acid. |
~ To the hydrolyzed solution eentemmg the di-

sulfuric ester of 2-amine-3-chloro-anthrahydro-
guinone, is-added 5.5 parts of cobaltic hydroxide
prepared by adding 12.5 parts of cobaltous ace tate

to a solution of 10 parts of potassium hydroxide in
100 parts by volume of 15% sodium hypochlorite




3
solutmn ﬁltez ing and Washmg the resultmg black
precipitate.

The reaction mixture is held at 85° until oXi-
dation is complete, filtered, concentrated to 80
parts by volume, and salted with 20 parts of po-
tassium chloride. After thorough stirring and
cocling, the producet is
tetrasulfuric acid ester of the dichloro leuco in-
danthrone is obtained. |

FErxample 2

Barium ferrate is prepared by adding a solu-
tlon of 13.5 parts of ferric chloride in 20 parts
of water to a solution of 20 parts of potassium
hydroxide in 50 parts of water. To the resulting
ferric hydroxide precipitate is added 100 parts
by volume of 159 sodium hypochlorite solution,
giving & violet sclution, which is heated briefly
at 80° C. To this is added a solution of 13 parts
of barium chloride in 50 parts of water. The
purple precipitate which forms 1mmedlately is
filtered and washed.

The barium ferrate, prepared as described, is:

added to a baltch of 2-amino-3~-chloro-anthra-
hydroquinone-disulfuric ester, prepared as de-
scribed in Example 1. The oxidation is carried
out at 60° C. There is then added 5 parts of
- potassium chloride. The mixture is filtered, con-

centrated to 50 parts by volume, salted at 60° C.
with 7 parts of potassium chloride and 20 parts
of methanol, and cooled thoroughly. On filtra-
tion, there is obtained a good yield of the yellow-
orange potassium salt of the leuco dichloro
indanthrone tetrasulfuric ester.:

Example 3

An aqueous solution of 12.6 parts of nickel
chloride and 10 parts of sodium carbonate is
oxidized by treatment with 100 parts by volume
of 10% sodium hypochlorite solution. The re-
sulting nickel dioxide is added to a batch of 2-
amino-3-chloroanthrahydroquinone - disulfuric
ester prepared as described in Example 1. Oxi-

Itered. A good yield of the

2,659,727
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15% sodium hﬁpochlorite solution. After stir-
ring and heating at 80°, the mixture is filtered

- -and a violet solution is obtained.
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dation is completed at 85° C. The reaction mix-

ture is filtered, concentrated to 50 parts by
volume, and salted with 15 parts of potassium
chloride followed by 12 parts of methanol. After
- thorough stirring, filtration gives a good yield

~
el

Wt

of the light orange potassium salt of the leucoc

dichloro 1ndanthrone tetrasulfuric ester.
| Example 4

A mixture of 20.0 parts of the potassium salt
of 2-gacetylamino-3-bromo anthrahydroguinone-
9,10-disulfuric acid ester, 14 parts sodium hy-
droxide, and 120 parts of water is stirred at 85°
till hydrolysis is complete as described in Ex-
ample 1.

To the hydrolyzed solution is added 10 parts
of nickel dioxide prepared as described in Ex-
ample 3. Oxidation is completed at 85°. After
filtration of the reaction, the solution is con-
centrated at 120 parts by volume, and salted with
24 parts of potassium chloride followed by 60
parts of methanol. After thorough stirring and
cooling, filtration gives a good yield of the tetra-
sulfuric acid ester of the dibromo leuco indan-

throne.
Exomn Ze_ 5

An aqgueous soluticn containing the ferrate ion
is prepared by adding a solution of 27 parts of
ferric chloride in 100 parts of water to a solution
of 40 parts of potassium hydroxide in 50 parts
of water. To the resulting ferric hydroxide pre-

cipitate is added at 70"‘ 100 parts by volume of 75 2,344,389

This violet solution, containing the ferrate ion,
is added to a batch of 2-amino-3-chloro-anthra-
hydroquinone-disulfuric ester prepared as de-
scribed in Example 1. After carrying out the
oxidation at 60°, the excess ferrate is removed
by precipitation with barium chloride. The mix-

ture is then filtered. concentrated to 60 parts by

volume, salted at 60° with 12 parts of potassium
chloride and 30 parts of methanol, and cooled
thoroughly. On filtration, the potassium salt
of the leuco dichloroindanthrone tetrasulfuric
ester is obtained in good vield.

We claim:

1. Process of prevaring leuco indanthrone
tetrasulfuric esters which comvrises reacting s
leuco sulfuric ester of a. bheta-amino-anthra-
qumone having a free position alcha to the
amino groun with a compound containing as an
anion iron having an even valence not less than
4 and not greater than 8. | |

2. Process according to claim 1 in which the
ircn compound is a ferrate.

3. Process according tc claim 2 in Whmh the.
beta-aminoanthraguinone is 2-amino-3-halo-
cenaninraquinene. |

4. Process according
2-amino 3—“3loganarn‘thmquinone
S-chloroanthragquinone.

9. Process according to claim 4 in which the
ferrate is an alkali metal ferrate. |

0. Process according to claim 2 in which the
ferrate is an alkaling earth metal ferrate.

7. Process aceording to claim 6§ in whmh the :
ferrate is barium ferrate.

3. Process of preparing a leuco indanthrone
tetr asnlfumc ester which comprises reacting the
levico sulfurie ester of a beta-aminoanthraqui-
none having a free¢ position alpha to the amino
with & compound of nizckel having a
vaience of atb least 3 and not more than 4.

9. Process according to claim 8 in which the
nickel compound is nickel dioxide. |
- 10. Process according to claim 9 in which the
beta-aminoanthraguinone is 2-amino-3-halogen-
anthraquinone.

11. Process according to claim 10 in which the
2~amino-3-halogenanthraguinone is 2-amino-3-
chicroanthraquinone. | |
- 12, Process according to claim 10 in which the
2-2MmMing=-3- ha,logenanthmqumone is 2-amino- .3-
bromoanthraquinone.

13. A process of preparing leuco indanthrone
tetrasuifuric esters which comprises reacting a
leuco suliuric ester of a beta-aminoanthraqui-

t0 claim 3 in which the

is 2-amino-

none with g free position alvha to the amino

- group with a compound of cobalt having a

60

valence of 3.

14, A process according to claim 13 in which

the cobalt compound is cobaltic hydroxide.
15. A process according to claim i4 in which

- the Jeuco sulfuric ester is of a 2-amino-3-halo-

65
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genanthraquinone,

16. A process acuordmg to claim 15 in which
the 2-amino- ~-3-halogenanthraquinone is 2-ami-

no-3-chloroanthraquinone.
WILLIAM B. HARDY
ROBERT B. FORTENBAUGH.
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