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.
3-AMINOINDAZOLE DERIVATIVES

Matter enclosed in heavy brackets [ ]-appeai*s in the

original patent but forms no part of this reissue specifi-

cation; matter printed in italics indicates the additions
made by reissue.

This ;mvention relates to new 3-aminoindazole deriv-

5

10

atives having valuable therapeutic activity. More spe- -

cifically the 3-aminoindazoles of this invention have
central nervous system activity and are particularly
useful as muscle relaxants, analgesics, antipyretics and
mild tranquilizers.

The novel 3-aminoindazole derwatwes of this inven-
tion are represented by the following structuml for-

mula

Form u.la I

when:

R represents halogen having an atomic weight of less
~than 80 or trlﬂuoremethyl said R bemg In a pcm-
“tion B8 to the hetero ring; |

R, represents hydrogen, lower alkyl cr phenyl and

R, and R, represent hydrogen or lower alkyl.

2

delic, cinnamic,. citraconic, .aspartic, stearic, palmitic,
itaconic, -glycolic,  p-aminobenzoic, glutamic, benzene
sulfonic-and theophylline acetic acids as well as with
the 8-halotheophyllines, for example, [ 8-bromotheop-
lylline 1 8-bromotheophylline. Exemplary of such inor-
ganic salts are those with hydrochiorie, hydrobromic,
sulfuric, sulfamic, phosphoric and nitric acids. Lif}
Of course, these salts may aiso be prepared by the
classical method of double decomposition of appropri-
ate salts which is well-known to the art.

The novel 3-am1nemdazole derivatives of this inven-

. tion are prepared by either of the following proeeqhureb
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The term “lower alkyl” where used herein denotes

' groups having 1-6 carbon atoms preferably 1-2.
The preferred compounds of this invention are thoee
of Formula I in which R is in the 5-position.

Advantageous compounds of this invention have the'

| fellowmg fermuld

Formula 1l

in which R 1s trifluoromethyl or chloro..

A compound of this invention having particularly
advantageous therapeutic activity 1s 3-amino-5-tri-
fluoromethylindazole.

This 1nvention  also inciudes phdrmdeeutleal]y ac-

40 :
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‘ceptable salts of the above defined bases formed with -

‘nontoxic organic and inorganic acids. Such salts are
eas:ly prepared by methods known to the art. The base
is reacted with either the calculated amount of organic
or inorganic acid in aqueous miscible solvent, such as
acetone or ethanol, with isolation of the salt by concen-
tration and cooling or an excess of the acid in aqueous
immiscible solvent, such as ethyl ether or chloroform,

with the desired salt separating directly. Exemplary of '

such organic salts are those with maleic, fumaric, ben-
zolc, ascorbic, pamoic, succinic, bismethylenesalicylic,
methanesulfonic, ethanedisulfonic, acetic, propionic,
tartaric, salicylic, citric, gluconic, lactic, maleic, man-

60

635

PROCEDURE A

R + H,NNHR; —>
. +
NH
R | 2
IF,N
Ry

X 1S Br [ or Cl d[‘ld R and R, are as deﬁned here-
above. - ~

PROCEDURE B

. (1) HONO
CN.
R (2) SnCly -

The term R 1s as deﬁned hereabeve . |
Aecordmg to Procedure A above an R-subst:tuted 0-
halobenzonitrile is reacted with at least one equivalent
of a hydrazme in a suitable solvent such as a lower
alkanol for example ethanol, 1soprepdnel or butanol.

The reaction is advantageeusly carried out at elevated

temperature such as from about 45° C. to the reflux |
temperature for from about 12 to 36 hours. It is prefer-
able to have a small amount of a mmeral acid such as
hydrochloric acid present in the reaction mixture to -
catalyze the cyell?dtlen to the indazole. .

By procedure B above an R-substituted- e-eydnodm--
line 1s diazotized by treating with concentrated hydron
chloric. acid and sodium nitrite and the resultmg diazo
eompound is treated with stannous chloride in concen-
trated hydrochloric acid at about 0° C. to give, after
working up, the 3- ammemdazele of' this invention. .

The compounds of this invention in which the 3-
amino group is alkylated, i.e., the compounds of For-
mula I in which one or both of R, and R; are lower
alkyl, may be prepared by the following procedures. -

Monomethylation is carried out by reacting the pri-
mary:-amine with methyl or ethyl formate and refluxing
the resulting N-formyl compounds with a metallic hy-
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dride such as lithium aluminum hydride or sodium
hydride, preferably in an cthereal solvent. The dimeth-
ylamino derivatives are obtained by treating the pri-
~mary amine with a mixture of aqueous formdldehyde

4
one to four times daily, The daily dosage regimen will
be from about 50 to about 350 mg., preferably from
about 100 to about 250 mg. per day.

The following examples are not limiting but are lllus-

and formic acid. - 5 trative of this invention.
The 3-alkylamino compounds of this invention may
also be prepared as follows: Example 1
. R Ro
¢ Z\m{ ' L 2
CZHSDH =OCZH5 C=N

—=—=> R 7 R N\

. R3 -x R3
———.’

The terms R, R,, R,, R and X are as. defined here-
above. | |

“An cqu:mo]dr mlxture of an o- ha]obenmmtrlle and a
lower alkanol are treated with dry hydrogen chloride to
give the imino-ether which is reacted with an amine
having the formula, R,R;NH, to give the amidine. Con-
densing the o-halobenzamidine with a hydrazine gives
the 3-alkylaminoindazoles of this invention. |
- Certamn of the compounds of this invention exist in
polymorphic forms all of which are objects of this in-
vention.

. The course of the reactions described hereabove for
the preparation of the compounds of Formula | in
‘which R, 1s lower alkyl or phenyl is uncertain. There-
fore,

I-position, the compounds in which R; is in the 2-posi-
tion may be formed in certain instances and ‘it is in-
tended that they are also objects of this invention.
The 3-aminoindazole derivatives of this invention are
preferably employed in pharmaceutical form in admix-
ture with a pharmaceutical carrier. The pharmaceutical
carrier may be either a solid or a liquid. Exemplary of

solid carriers are lactose, magnesium stearate, terra.
alba, sucrose, talc, stearic acid, geldtin, agar, pectin

and acacia. Exemplary of liquid carriers are peanut ol1l,
olive oil, sesame oil and water. Similarly, the carrier or

diluent may include a time delay material such as glyc-
eryl monostearate or glyceryl distearate a'lone or witha ~

wax. |
A wide variety of pharmaceutical forms can be used.

Thus 1t a solid carrier 1s used, the preparation can be in
the form of a tablet, a pharmaceutical powder, a hard
gelatin capsule, a troche or a lozenge. If a liquid carrier
is used, the preparation can be in the form of a soft
gelatin capsule or may be placed in an ampule or in a
liquid suspension. |

A dosage unit for internal administration compmes
from about 25 mg. to about 350 mg., preterably from
about 50 to about 200 mg. of active ingredient.

The administration may be parenterally or orally.
Advantageously equal doses will be administered from

3()
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To a cuprous cyamde solution prepared from 125 g.
of cupric sulfate is added in 200 ml. of toluene the
diazonium salt prepared from 48 g. of 2-bromo-5-tri-
fluoromethylaniline. The cyanide solution is kept alka-
line by addition of solid sodium carbonate during the
addition of the diazonium salt at 0°-5° C. The mixture
is stirred for three hours, ‘then allowed to stand for 16
hours. The toluene layer is subjected to steam distilla-
tion. The toluene is distilled off, followed by 2-bromo-
5- tr:ﬂuommethylbenzonltrlle which is recrystallized

~ from hexane to give colorless crystals, M.P. 50°-5]1° C.

40

although the structures have been written
throughout the specification and claims with R, in the -
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A solution of 8.0 g. of 2-bromo-5-trifluoromethyl-

benzonitrile, 3 ml. of 95% hydrazine and 40 ml. of

ethanol i1s kept at 45°-50° C. for 30 hours. The solution
Is evaporated to dryness. The residue is treated with
[00 ml. of 2 N hydrochloric acid, then stirred and
heated to 95° C. On cooling the aqueous layer is de-
canted off and treated with sodium acetate to near
neutrality. The precipitate is isolated by filtration and
recrystallized from benzene to yield 3-amino-5-tri-
tfluoromethylindazole, M.P. 122°-123° C.

A sample of the free base in ether is treated with

'hydrogen chloride gas to gwe the hydrochlorlde salt.

Ex’amp]e 2

A mixture of 20.6 g. of 2-nitro-4-trifluoromethylani-
line, 30 ml. of hydrochloric acid and 40 ml. of water is
poured onto 80 g. of crushed ice and treated with 6.0 g.
of sodium nitrite at 0°-5° C. The resulting diazonium

salt solution is added slowly to an aqueous solution of

cuprous cyanide (prepared by treating 35 g. of copper
sulfate with potassium cyanide). The mixture is
warmed at 50°-60° C. for 30 minutes, then cooled and
treated with concentrated hydrochloric acid. The pre-

‘cipitate is collected by filtration and extracted with

boiling carbon tetrachloride. Cooling and filtering the
extracts gives 2-nitro- -4-trifluoromethylbenzonitrile.
Water (50 ml.) is added to a solution of 11.4 g. of the
above prepared nitro compound in S0 ml. of glacial acetic
acid. Eight grams of iron powder is added slowly at 60“
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C. Cooling, basifying with sodium carbonate, ﬁltermg

the precipitate, extracting it with boiling ether and

evaporating the extracts gives 2-cyano-3-trifluorometh-

ylaniline.
To a mixture of 18.6 g. of 2-cyano-5-trifluorome-

“thylaniline and 120 ml. of concentrated hydreehlone

acid is added dropwise 8.0 g. of sodium nitrite in aque-
ous solution. The resulting diazo solution is added

‘dropwise to 152 g. of stannous chloride in concentrated

~ hydrochloric acid at 0° C. After allowing the mixture ta
stand for several hours at 0° C.,
is treated with boiling water and the solution is made
alkaline. The precipitate is recrystallized from benzene
to give 3-amino-6- tnﬂueromethylmdazole M.P.

168°-169° C. | o

Example 3

By the procedure of Example 2, 15.2 g. of 4-chloro-

2-cyanoaniline is diazotized and treated with stannous
chloride to give 3-emino-S-ehloreindazele, M.P.
162°-163° C. -- |

The free base is converted to the hydroc,hlonde salt
by treatment with hydrogen chloride in ether-ethanol

solution.

Example 4

4-chloro-2-iodoaniline is treated with sodium nitrite

it is filtered. The solid

10

{5
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heated at about 160°-170° C. for two hours. To the
cooled mixture, concentrated sodium cyanide solution

is added. The solid material is filtered off and extracted

with benzene. The benzene extracts are concentrated
and fract:enally distilled to give 2-Lyano -4-fluoroani-
line. |
By the procedure of Example 2 13.6 g. of 2-cyano-4-
fluoroaniline is treated with 8.0 g. of sodium nitrite and -
concentrated hydrochloric acid, followed by stannous

chloride to give 3-amin0-5—ﬂu0roindazele; -

Example 7

A solutlon of 10.05 g, of 3-amino-5 -trlﬂuerome- .
thylindazole in 120 ml. of dry nitrobenzene is treated

~ with 4.75 ml. of dimethyl sulfate by dropwise addition

over five minutes. The resulting mixture is stirred at
150° C. for one hour, then cooled to room temperature.
and taken up in excess dilute hydrochloric acid. The

acid solution is neutralized with 40% sodium hydroxide

and solid sodium bicarbonate. A solid forms which is

~ filtered, washed with hot benzene and recrystallized

25 225°-226° (.

from ethanol and ethanol-heptane to give 1(or 2)-
methyl-3-amino- S-trlﬂuoremethyhndazole, | M.P.

An ethyl acetate eelutlon of the free base is treated
with an equivalent amount of citric acid to give, upon

~concentration and cooling, the citrate salt.

and hydrochloric acid to give the diazonium salt which

is reacted with cuprous cyanide as in Example 2 to
yield 4- chloro-2-iodobenzonitrile.

A mixture of 10.0 g. of 4-chloro-2- mdobenzemtrlle,
5 ml. of 95% hydrazine and 50 ml. of ethanol 1s allowed
~ to stand for 24 hours at 50° C. Working up as in Exam-
~ ple 1 gives 3-amino-6-chloroindazole. |

The base in ethanol solution 1s treated with an equiv-
alent amount-of hydrogen chloride to give, on concen-
tration and cooling, the hydrochloride salt. |

Example 5

5-bromo-2-nitroaniline is converted into 5-bromo-2-
nitrobenzonitrile by treating the aniline derivative with
sodium nitrite and hydrochloric acid and reacting the
resulting diazonium salt with cuprous cyanide as in
Example 2. The nitro group is reduced with stannous

chloride and hydroehler:c acid to give 4-bromo-2-

cyanoaniline. | o
~ Twenty grams of 4-bromo-2-cyanoaniline is treated
with concentrated hydrochloric acid and sodium ni-

trite; the resultmg diazo compound is reacted with

‘stannous chloride in concentrated hydmchlorle acid at
0° C. Working up as in Example 2 gwes 3-amino-5-

bromoindazole.
A 1.0 g. sample of the tree base in 50 ml. of ethyl

acetate is treated with an excess of maleic acid in ethyl .

acetate solution. Concentrating and cooling gives 3-
amino-5-bromoindazole maleate.

Example 6

A mixture of 22 g. of 4-fluoroaniline, 50 g. of 10dine,
25 g. of calcium carbonate, 75 ml. of ether and 75 ml.
of water is heated at reflux for 48 hours. The ether is
removed by distillation and the excess iodine is de-
stroyed by addition of sodium thiosulfate. Steam distil-
lation and recrystallization from petroleum ether gives
4-fluoro-2-iodoaniline.

Fifteen grams of cuprous cyanide and 14 g of dry
pyridine are heated to a homogeneous melt. After add-
“ing 25.0 g. of 4-fluoro-2-iodoaniline, the mixture is

30
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A mixture of 10.0 g. of 2-chloro-5-trifluoromethyl-
benzonitrile and 5.0 ml. of menomethylhydrdzme in 50
ml. of butanol is heated at reflux for 18 hours. The
mixture is evaporated to dryness. The residue 1s slur-
ried with ether and filtered. The yellow crystalline solid
is 1{or 2)-methyl- 3-am1n0-5 tnﬂuommethylmdazele B
M.P. 145° C. | |

Example &

A mixture of 10.0 g. of 2-bromo-S-trifluoromethyl-
benzonitrile and 5.0 g. of monophenylhydrazine in

butanol is refluxed for 12 hours. Evaporating the mix-

ture to dryness, treating the residue with ether, and
filtering glves l(or 2)-phenyl-3- dmmo -5- tnﬂuerome-— .
thylmdazole | |

Example 9

A 'mixture of 5.0 g. of 3-amine-5-triﬂuomm’ethj'lin-'
dazole, prepared as in Example I, and 25 ml. of methyl
formate is refluxed for eight hours, then concentrated

~in vacuo to leave crude 3- fermylammo S-trlﬂuoreme-

thylindazole. . |
An ether solution of 3-f0rmylamme-5 -trifluorome-

thy]mdezele 1s added to 2.0 g. of hithium aluminum

hydride in ether. The resultmg mixture is refluxed for

16 hours. Ether is added, followed by water. The mix-

55
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‘ture is filtered and the filtrate is concentrated. The

residue 1s recrystallized from benzene to give 3-
methylamino-5-trifluoromethylindazole.

Example 10

A mixture of 4.0 g. of 3-amino-5-chloroindazole, *
prepared as in Example 3, 7 ml. of 40% aqueous for-
maldehyde and 10 ml. of 90% formic acid is heated at
reflux for 16 hours. The cooled reaction mixture is
treated with 4 ml. of concentrated hydrochloric acid

and the solution 1s evaporated in vacuo. The residue is

neutralized with sodium hydroxide and [ extrated 1
extracted with ether. The extracts are evaporated to
give 3-dimethylamino-5-chloroindazole.
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The free base in cthanol is treated with an excess of
ethereal hydrogen ehlorlde to gwe the hydmehlerlde

salt. |
Example 11
Into a mixture of 20.5 g. of 2-bromo-5- trifluorome-
thylbenzonitrile and 4.6 g. of cthanol in ether 1S pdbsed

dry hydrogen chloride at roOm temperdture The mix-

ture is allowed to stdnd overmght Neutmlumg &.epa- :

rating the organic layer and concéntrating ‘in vacuo
gives 2-bromo-5-trifluoromethylbenzimino ethyl ether.
The 1imimo-ether 1s treated with an equ:molar amount
of diethylether at room temperature in ethanol solu-
tion. After concentrating in vacuo N ,N- dlethyl 2-
bromo-5- trlﬂuoromethylbenmmldme 1$ obtdmed

10

15

A mixture of 5.0 g. of N,N-diethyl-2- brome 5 tri-

ﬂuoromethylbemamtdme and 2.0 ml. of 95% hydra-
zine are refluxed in butanol for [2 hours. Evaporating
the solution, treating the reqldue with ether and filter-

ing gives 3- dlethylammo 5- trlﬂuemmethy[mddzole

Example 12

Ingredients: A mounts, mg.
3- amino- "'>—lriﬂuurumethvhndﬂze!e 100
Sucrose - 50
Starch . L S 30
Tale . . o L | 6.
ISILdl‘IL dle P | ' o 3

The active mgredlent and the sucrose are mixed and
granuldted with 10% geldtm selutlon The wetted mass

20

25

30

is passed thmugh a No. 6 US. rhesh screen onto drying

trays. The granules are dried and passed through a No.
20 U.S. mesh screen. These: granules are then mixed
with the starch, talc and stearic acid, passed through a

No. 60 U S. mesh screen. dnd then eompressed mto_

tablets.
One tablet l‘i ddmlmstered twice a ddy

Example 13

Ingredients: Amounts, mg,

J-amino-3- lnﬂlmrr.}melh}flmd'lmle
hydrochloride |

L.actose

75
1 (30

40

45

The ingredients are screened through a No. 40 U.S. -

mesh sc¢reen, transferred to a mixer, mixed well and
filled into a hard gelatin capsule.
One capsule is administered three times a day.

| '; Example-:l-ﬁl .

Ingredicnts: ~ Amounts. mg.
3-amino-5- thurumdd.ﬁule 125 |
Peanut oil . ' 100

50

-continued

Ingredients: Armounts, mg.

Luete;se' 100

The above mgredients are mlxed and ﬁ]led into a
hard gelatm eap&u]e | S |

What is claimed is:

1. A pharmaceutical composition having analgesic and
muscle relaxant activity; fsi'dmage unit form, comprising -
a solid pharmaceutical carrier and from about 25 mg. to
about 350. mg. of a chemical.compound of the class
consisting of a free base and its nontoxic, pharmaceuti-
cally. acceptable .acid addition salts, the free base hav- -
ing the formula:

1n which:

R is a member selected from the group consisting of
halogen having an atomic weight of less than 80
and trifluoromethyl, said member being in a posi-
" tion B to the hetero ring;

R, is 2 member selected from the group eenmstmg of
hydrogen lower alkyl and phenyl; and |
R, and R; are members selected from the group con-

sisting of hydrogen and lower alkyl. o

2. A pharmaceutical composition having analgesic and

muscle relaxant activity, in dosage unit form, comprising
33

a solid pharmaceutical carrier and from about 25 mg. to

‘about 350 mg. of a chemical compound of the formula:

in which the CF; moiety is in a position 8 to the hetero
Ting. . . |
3. A pha: maceutical composition uf claim 2 r_mnammg
3-amino-5-trifluoromethylindazole. |
4. A pharmaceutical composition of claim 2 c(;mammg |
3-amino-6-trifluoromethylindazole. |
5. A pharmaceutical composition havi mq ana!gewc and
muscle relaxant activity, in dosage unit form, comprising
a solid pharmaceutical carrier and from about 25 mg. to
about 350 mg. of a chemlcal compound of the formula

The .ingredients are mixed into a thwk slurry ‘u?d 60 in Whth the Cl mmety is In a position B to the hetere

filled 1nto a b@ft geldtm capsule

Exam p]e | 5

Ingredients: Amopnts: mg. -

3-amino-% -chloroindazole hy drochloride ' 100

65

ring. .
6. A pharmaceutical composition of claim 5 containing
3-amino:S=chloroindazole. . .

/. A-.pharmaceutical composition oj C(azm 5 con tammg

3-amino- 6 ehloromdazole
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