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This invention relates tonew organic chemical
compounds possessing therapeutic activity, and
to methods by which they may be produced from
readily available startins materials. More par-
sicularly, it relates to the preparation of substi-
tuted 3-amino-benzotriazine—1,‘2,4-oxides-1, and
to the valuable chiemical corapounds so produced.

The substituted 3-amino-1,2,4-benzotriazine-
oxides-1, with which this invention is concerned,
particularly those containing halogen, alkyl or
alkoxy substituents on the penzene ring portion
of the molecule, appear to possess potential thera-
peutic value for use in the treatment of malaria.

Benzo-1,2,4-triazine compounds with substit-
1ents in the 3-position, both with and without an
oxygen atom linked to nitrogen, have previousiy
been described in the chemical literature. How-
ever, the compounds thus prepared have been
those in which the benzene ring portion of the
moiecule, i. e. the 5-,6-,7~, and 8-positions, have
peen unsubstituted. Compounds wherein halo-
gen substituents, particularly chlorine and bro-
mine substituents, are attached to the benzene
ring portion.of the benzoiriazine. compound have
not previcusly been prepared. . We have found
these compounds to be especially promising in
the trestment of malaria.

In preparing compounds of this type it has
been usual first to prepare an aromatic guanidine
intermediate compound by reacting nitro-aniline
with cyanamide or cyanamide dihydrochloride.
Previously it was considered that this genersl
method would not be successful when the nitro
group was attached ortho. or para to the amino
group. of the. nitro-aniline, . However Arndd
showed that a nitro-aniline of this fype could.be
reacied to form an aromatic guanidine, although
the reaction was unusually violent, especially in
its initial phases. We have now found that in
preparing, as:the intermediate product, aromaiic
guanidines containing halogen, alkyl, or alkoxy
substituents on the benzene ring portion thereof
by reacting ortho nitro-aniline and cyanamide or
cyanamide dihydrochloride; it is.possible to con-
trol the reaction by refluxing, thereby permitting
the preparation of 3.amino-benzotriazine-1,2,4-
oxides-1 containing Hslogen, ‘alkyl, and alkoxy
substituents on the benzene poriion of the mole-
cule. Previously such compounds have nob-been
prepared, and these new compounds, as well as
the improved method prepsring them, constitute
our invention.

In preparing our new chemical -.compounds a
substituted ortho nitro-aniline is reacted with
cyanamide or with cyanamide . dihydrochleride.
The ortho-nitro-aniline reacted. may.carry halo
gen, alkyl, or alkoxy substituents. . The reaction
is carried out under acidic conditions to form the
aromatic guanidine derivative. This compound
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ig then. treated with an alkali-in' order to form
the new substituted 3-amino-benzotriazine-1,2,4—
oxides-1.

In preparing our new compounds;'wherein the
benzene ring portion of the ‘bengotriazine deriva-
tive is- substituted with chlorine, bromine, alkyl
or-alkoxy, as distinguished from the compounds
previously prepared” wherein this portion of the
molecule has been unsubstituted, we find it"gen-
erally desirable to control the violerce of the re-
action, especially the violence of its earlier stages.
This is-most effectively done by refluxing which
permits & higher " internal temperature without
permitting the reaction to become so viclent as
to- become “destructive to: material or-equipment.
Tn this way we are able to prepare compounds
such as the 7-ch10ro-3-amino-benzotriazin‘e—-1’,2,
dsoxide-1, in large batches; and in very satis-
factory yield.

Sometimes it is difficult to bring about reaction
vetween the substituted ortho-nitro-aniline and
cyanamide or cyanamide dihydrochloride, ‘and,
under these circumstances, it has been found de-
sirable to heat the mixture of reactants to the
temperature at which the mixture begins tofoam
(generally 175-180°°CJ). This may advantageously
he-done by heating in an-oil'bath. The reaction
mixture is. held at.the temperature of incipient
foaming for from five to fifteen minutes, where-
upon it is diluted with water, rendered -alkaline
in ‘reaction, and boiled. In. this. way the re-
action proceeds smoothly and “the. desired. sub-
stituted” 3 - amino-benzotriazine - 1,2,4 - oxides-1
are formed . in good yield.  The reaction. product
may then be filtered off and washed with alcohol.

The. reactions iavolved in the production of
our new chemical compounds may be represented
a5 follows:
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wherein Bi1, Rz, R3 and Re represent hydrogen,
Kalogen, alkyl or alkoxy. In place of cyanamide,
CNNHj3, its dihydrochloride CNINH: (HCY 2 may
also be reacted with the substituted ortho-nitro-
aniline in the first step of the reaction..

“THe following examples.are o be.regarded as
{liustrative, but not restrictive, of our process.
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EXAMPLE I

7-chloro-3-amz‘no-benzotriazz‘ne 1,24 oxide~1

A solution of 80 g. of 4-chloro-2-nitro-aniline
in 160 ml. of glacial acetic acid was heated to re-
flux and 20 ml. of concentrated hydrochloric acid
added. Heating was discontinued and 140 g. of
cyanamide and 140 ml. of concentrated hydro-
chloric acid were added simultaneously at ap-
proximately the same rate. The addition was
carried out at such a rate that the mixture re-
fluxed gently and required approximately 20 min,
After the addition was complete, the temperature
was kept at 95-105° C. for 15 minutes by external
heating. The solution was then added to ice
and made strongly alkaline with 30% sodium
hydroxide. A deep orange red suspension was
obtained which was heated to boiling with me-
chanieal stirring. During the boiling, a lemon-
yellow precipitate was formed (if the material
forms a red solution, it is not alkaline enough
and more alkali must be added). The hot solu-
tion was filtered and the product washed with
water and then slurried with 500 ml. of ethanol
and dried. The product weighed 63.5 g. (68.7%
yield).

By following these procedures the following new
chemical compounds have been brepared without
difficulty:

1. 3-amine-7-methoxy-benzotriazine-1 2,4-0%-
ide-1; melting point: 258-259° C., (with decom-
position),

2. 3-amino-7-chloro-benzotriazine-1,2,4-oxide-
1; melting point: 302° C., (with decomposition).

3. 3-amino-T- bromo-benzotriazine-1,2 4-ox-
ide-1; melting point: 294-295° C., (with de-
composition).

4, 3-amin0-6-chloro-benzotriazine-1,2,4-oxide-
i; melting point 293-295° C., (with decomposi-

tion).
EXAMPLE 2
5,7 dichloro—3-amino-benzotriazz‘ne 1,2,4 oxide-1

A mixture of 5 g. of 4,6 dichloro-2-nitro-aniline
and 5 g. of cyanamide dihydrochloride was heated
in an oil bath at 180-190° C., with stirring. The
foaming, which begins when an internal tempera-
ture of about 180° C. ig attained, subsides in about
3 minutes. Then two 1 g. portions of eyanamide
dihydrochloride were added and the mixture
maintained at 180-190° for two minutes after
each addition. The melt was dissolved in hot
watber and made strongly alkaline with 30% sodi-
um hydroxide and boiled. The precipitated
product was filtered and washed well by slurrying
with two 50 ml. portions of ethanol, yielding 3.2
8. of crude product, melting point 285° C. with
decomposition. The erude material was re-
crystallized from 2-ethoxyethanol having the
formula C:HsOCH:2:CH.OH and also known as
“Cellosolve,” melting boint 287° C. with decompo-
sition.

By following these brocedures the following
new chemical compounds have been prepared
without difficulty:

1. 3 - amino - 5 - chloro - henzotriazine - 1,2,
4-oxide-1; melting point 258-260° C., (with de-
composition).

2. 3 - amino - 5,7 - dichloro - benzotriazine -
1,2,4-oxide-1; melting point 287° C., with decom-
position.

3. 3 - amino - 5 - methy] - benzotriazine - 1,2,
4-oxide-1; the melting point was not observed.

The 3 - amino - 7 - chloro - benzotriazine - 1,2,
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4 - oxide ~ 1, and the 3 - amino - 7 - bromo -
benzotriazine - 1,24 - oxide - 1 appear to be
promising therapeutic agents capable of use in
the treatment of malaria. The former, melting
at 302° C. (with decomposition), is a yellow
crystalline material slightly soluble in alcchol to
form a solution having a slight greenish
fluorescence.

Various changes and modifications may be
made in our invention which would fall within
the scope thereof. It is our intention that such
changes and modifications as are comprehended
within the scope of the appended claims shall be
considered as part of our invention.

We claim;:

1. 3 - amino - 7 - halo - benzotriazine - 1,2,4 -
oxide - 1 represented by the formuia:

, o)
N/

Ny

(’3—NH2
\N/

wherein X is a halogen.

2.3 - amino - 7 - chloro - benzotriazine -
1,2,4-oxide-~1.

3.3 - amino - 7 -
1,2,4-oxide-1.

4. 3 - amino - 5,7 - dichloro benzotriazine -
1,2,4-oxide-1 represented by the formula:
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bromo - benzotriazine -

2

Cl /

Cl1
5. A 3 - amino - benzotriazine - 1,24 - oxide -~ 1
having the formula:
0
“4
N
/ \IT_
/C—-NHZ
\N
%,
wherein Ri is a radical selected from the group

consisting of halogen and hydrogsn and Rs repre-
sents halegen.

Ry
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