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Y

To all whom it may concern:

Be it known that we, RupoLn Kn1rrscw, a
subject of the King of Prussia, Emperor of
Germany, ARTHUR HENRY STALAY Howt, a

5 subject of the Queen of Great Britain and Ire-
land, and ERWIN OBERREIT, a subject of the
Kingof Saxony, all doctors of philosophy, and
residing at Tudwigshafen-on-the-Rhine,in the
Kingdom of Bavaria and Empire of Germany,

10 have invented new and useful Improvements
in the Manufacture of Aromatic Isatin Com-
pounds, of which the following is a specifica-
tion,

We have invented a new process for the

15 manufacture of isatin, its homologues, and
its analogues of the aromatic series, any one
or all of which we hereinatter esignate by
the term ‘‘isatin bodies.” :

Isatin has hitherto been prepared from a

20 benzene derivative containing an aliphatic
side chain—as, for instance, nitro-phenyl-pro-
piolic acid. (Berichie 13, p.2259; 12, p. 350.)
Also isatin has been obtained from bodies
containing the indol ring already formed.

25 Thus it is produced by the oxidation of indi-
go-blue, of indigo-red, of indol, of oxy-indol-
carboxylic acid, and of amido-oxy-indol. (See
Berichie 29, p. 658; 11, p. 1228.) o

] Prior to our invention isatin has never been

30 obtained from indoxylic acid and derivatives

thereof by direct oxidation. o

As is well known, if indoxyl or indoxylie
acid be oxidized by the oxygen of the air in
alkaline solution indigo is produced, and the

35 same is the case if an acid solution be oxi-
dized by ferric chlorid. "Therefore in case it
was desired to prepare isatin from indoxyl or
indoxylic acid or the like it was heretofore
necessary either to oxidize these products to

40 indigo and then prepare the isatin from this

- or to adopt some such indirect process as the
conversion of the indoxyl into ethyl-indoxylic
acid, nitrosing this body, and reducing the
nitroso-indoxyl thus obtained to the amido

45 compoundsand oxidizingthese. (See Berichie
15, p. 784.) T

The new process which we have invented is
based upon the fact that indoxyl, indoxylic
acid, and their alkali derivatives, as also the

Application filed January 26,1899, Serial No, 703,504, (No specimené.)

homologues and analogues of these bodies, 5o
yield isatin and its corresponding homo-
logues and analogues on direct suitable oxi-
dation. This conversion into the isatin com-
pounds takes place directly without any pre-
vious conversion into nitroso or amido de- 55
rivatives or any previous production or inter-
mediate formation of indigo itself. The proc-
ess is simple and gives very good yields. Al-
most all the usual oxidizing agents can be
used, and either acid, neutral, or alkaline so- 60
lution. Only such weak oxidizing agents
asferricchlorid or oxygen cannot be used suc-
cessfully, because they result in the forma-
tion of indigo itself. The oxidation can be
effected at the ordinary temperature, but is 65
preferably carried out at temperatures from
70° to 100° centigrade.

The following .instances of the oxidizing
agents which can successfully be employed
will illustrate the wide choice that there is in 70
the oxidizing agents for use in this invention:

(a) when oxidizing in acid solation, potassium
bichromate, lead nitrate, mercurie nitrate, or
dilute nitric acid; (b) when oxidizing in neu-
tral solution, potassiumn permanganate under 75
conditions when- the solution is maintained

‘neutral, for instance, by the addition of mag-

nesium sulfate; (c¢) when oxidizing in alka-
line solution, ammonium persulfate, potas-
sium chromate, manganic oxidizers, such as 8o -
potassium permanganate or manganese per-
oxid, potassium ferricyanid, iodin, bromin,
chlorin; ferric sulfate, cupric sulfate, or mer-
curic chlorid, precipitated with caustic soda;

lead peroxid. 85

The initial materials which have been sue-
cessfully used areindoxyland indoxylic acid,
(or the melts containing the same or ana-
logues thereof, obtained in accordance with
the examples of Heumann’s indigo patents 5 9o
see, forinstance, United States Letters Patent
No. 534,560 and English Letters Patent Nos.
8,726 and 10,509, of 1890,) ethyl-indoxyl, acet-
ylindoxyl, indoxylic ester, acetyl-indoxylic-
ester, (Berichle 14, p. 1742,) para-methyl-ind- 95
oxyl-ester, beta-naphthindoxylic-ester, and
the corresponding acids, all of which are here-
inafter referred to as “‘indoxyl compounds.”
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The following examples will serve to illus-
trate the manner in which the invention can
best be carried into effect. The parts are by
weight:

Erample 1—Oxidation of indoxylic acid
with potassium, permanganate, and caustic
soda.—Prepare a solution of about six parts
of potassium permanganate in fifty parts of
water and containing ten parts of solid caus-
tic soda. Ieat thissolution to about 80° cen-
tigrade and add about seven parts of ind-
oxylic acid. When the color of the perman-
ganate disappears, filter from the precipitated
manganese peroxid, neutralize the filtrate ex-
actly, and evaporate down to a small volume.
Then add an excess of hydrochlorie or sul-
furie acid and allow the isatin to crystallize
out. ‘

Inthe above example instead of seven parts
of indoxylic acid rather more than eight parts
of indoxylic-ethyl-ester can be used and the
reaction proceeds in a similar manner; or if
the equivalent quantity of ortho- or para-
methyl-indoxylic-ester be used then the cor-
responding ortho- or para-methyl-isatin re-
sults.

Fxample 2—Oxidalion of naphthindoxylic-
ethyl-ester with polassium ferrieyanid and
caustic soda.—Dissolve about eight parts of
potassium ferricyanid in about one hundred
and sixty parts of water and add about ten
parts of caustic-soda lye, (containing about
thirty-five per cent. NaOH.) IHeat the solu-
tion to about 90° centigrade and add gradu-
ally about two parts of naphthindoxyl-ethyl-
ester, (alpha or beta.) Stir while adding and
continue stirring the mixture subsequently.
After a short time the oxidation is concluded.
Tilter in order to separate from a small quan-
tity of pitehy matter. Add hydrochloric acid
to the filtrate. A deep-red crystalline pre-
cipitate of naphtisatin is obtained. Collect
by filtration and work up in the usual way.

Example 8—Owxidation of indoxyl will
manganese peroxid and caustic soda.—Pre-
pare a mixture of twenty parts regenerated
manganese peroxid, thirty parts of water, and
seven parts of caustic-soda lye, (containing
about twenty per cent. NaOH.) Boil this
mixture and add slowly an aqueous solution
of eight parts of indoxyl. When the oxida-
tion is completed, collect the isatin, as de-
seribed in the foregoing Example 1.

Example j—Oxidation of indoxylic acid
with cupric sulfate and caustic soda.—Dis-
solve about four parts of crystallized copper
sulfate in sixteen parts of boiling water and
precipitate by adding about three parts caus-
tie-soda lye, (containing about thirty-five per
cent. NaOIL.) . Stircontinually andadd abount

one part of indoxylic acid. The oxidation
takes place almost immediately. Boil this
mixtare and filter off the precipitate of cu-
prous oxid and add an excess of hydrochloric
acid to the filtrate. The isatin willin a short
time separate out in the crystalline form.

Example 5—Oxidation of indoxylic acid
with polassivm  ferricyanid and  caustic
soda.—Dissolve about seven parts potassium
ferricyanid in about two hundred parts of
boiling waterand add about ten parts of caus-
tic-soda lye, (containing about thirty-five per
cent. NaOH.) Tothissolution add gradually
nine parts of indoxylic acid. The solution
obtained contains the isatin.

Erample 6—Oxidalion of « melt contain-
ing indoxylic acid with nitric acid.~=Prepare
a mixture of three parts of nitric acid (con-
taining about sixty-one per cent. INO;) and
one hundred partsof water. Tothis mixture
sufficient acetic acid must be added to rather
more than neutralize the alkali from the melt
to be added with the indoxyl body, so that
the oxidation liquid remains acid all the time
while adding the melt. Add the melt gradu-
ally in the form of a fine powder, and con-
tinue adding this melt until a sample with-
drawn and rendered alkaline on treatment
with air shows that there is a slight excess of
indoxylic body present, in that indigo is
formed. This indicates that the oxidation
agent is used up. Neutralize the solution
exactly with sodium carbonate, filter and con-
centrate by evaporation, and precipitate the
isatin with sulfuric acid.

Now what we claim is—

1. The process for the production of an
isatin body of the aromatic series by the direct
oxidation of an indoxyl eompound substan-
tially as described.

9. The process for the production of an
isatin body of the aromaticseries by the direct
energetic oxidation of the corresponding in-
doxyl compound, substantially as described.

3. The process of making an isatin body
by direct energetic oxidation of the corre-
sponding indoxylic-acid body, all substan-
tially as described.

4. The process of making isatin by oxida-
tion of indoxylic acid with a manganic oxi-
dizer, all substantially as described.

In testimony whereof we have hereunto set
our hands in the presence of two subseribing
witnesses.

RUDOLT KNIETSCIH.
ARTHUR HENRY STALAY IIOLT.
ERWIN OBERREIT.
Witnesses:
ERNEsST F. EHRHARDT,
HowarD E. J. INGLEY.
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