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ABSTRACT OF THE DISCLOSURE

This disclosure pertains to substituted imidazo pyri-
dines, for example, 1-p-chlorophenyl-2-phenyl-3-thioxo-
2,3,5,6,7,8-hexahydroimidazo(1,5-a)-pyridine. These com-
pounds are useful as hypotensives.

This invention relates to novel heterocyclic compounds.
More particularly this invention pertains to novel 1-p-
chlorophenyl-2-substituted imidazo pyridines. The inven-
tion also pertains to methods for preparing these com-
pounds and to intermediates and methods for their
preparation.

The imidazo pyridines of the present invention may be
represented by the following structural formula:

m»m
LN \ X l
AJ N—R

R represents phenyl or lower alkyl, ie. alkyl radicals
containing 1 to 5 carbon atoms; and
A represents O or S.

[0)]
wherein:

As illustrative of the lower alkyl groups which may be
found on the compounds of the present invention, there
may be mentioned of methyl, ethyl, isopropyl, and the
like.

The compounds designated Formula I above may be
prepared by treating a phenyl piperidyl ketone with a
lower alkyl or phenyl isocyanate or isothiocyanate, and
treating the resulting intermediates with acid. The process
for preparing the imidazopyridines of Formula I may be
illustrated by the following:

/\ Cl ~Cl
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where A and R are as above described.

The pyridines of Formula I are obtained from the
1-hydroxy imidazopyridines of Formula II by treatment
with concentrated acid, preferably a mineral acid such as
hydrochloric acid, sulfuric acid, phosphoric acid, and the
like. This reaction may be carried out at temperatures
of about room temperature to reflux temperature, with
temperatures of about 30° to about 100° C. being pre-
ferred. The product, imidazo pyridines (1), are recovered
by conventional techniques such as crystallization, con-
centration, and the like.

The 1-hydroxy imidazopyridines (II) used as starting
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materials for the pyridines of this invention (1) are pre-
pared according to the process depicted as follows:

—Cl C
L i + BN=C=A —— L oml |
VY AP

6 A_] |
i)

where R and A are as previously defined.

The compounds of Formula 1I, as indicated above, are
prepared by treating a lower alkyl or phenyl isocyanate
or isothiocyanate (IV) with the appropriate phenyl
piperidyl ketone (III). The isocyanate (IV) is preferably
dissolved in a solvent such as tetrahydrofuran, benzene,
ether, chloroform, methylene chloride, and the like. The
resulting solution is then added to compound (III) in
solvent such as tetrahydrofuran, benzene, ether, chloro-
form, methylene chloride, and the like. The particular
solvents used are not critical to the success of the process.
The reaction is conveniently carried out at room tempera-
ture to reflux temperatures, although preferred tempera-
tures are from about 25° to 60° C. and especially about
25° to 40° C. The product (II) is readily isolated using
conventional techniques.

The substituted phenyl piperidyl ketone starting mate-
rial of the present invention as well as various of the
substituted isothiocyanates and isocyanates are known
and can be prepared as described in the literature. Such
other isothiocyanates and isocyanates not specifically de-
scribed in the literature can be prepared from available
materials in an analogous manner.

The compounds of Formula II may also be illustrated
by their tautomeric equivalents such as

AT C
("

N—R
an

0
= A NH
R—N |
R
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In order to simplify this description, however, Formula 11
only will be used although it should be understood that
either of the tautomeric forms may be represented as well.

The compounds of Formulas I and II are useful be-
cause they possess pharmacological activity in animals. In
particular, the compounds are useful as hypotensives, as
indicated by their activity in rats tested by blood pres-
sure measurement using the caudal artery of an unan-
esthetized rat’s tail, and according to the basic method
described by Prioli and Winbury [J.App. Physiol. 15, 323
(1960) 1. For such use these imidazo pyridines may be
combined with a pharamceutically acceptable carrier or
adjuvant. These compounds may be administered orally
or parenterally. For this use, the dosage will vary depend-
ing upon the mode of administration utilized. However,
in general, satisfactory results are obtained when the
compounds are administered at a daily dose of from
about 10 to 100 milligrams per kilogram of animal body
weight. This daily dosage is preferably given in divided
doses, e.g. 2—-4 times a day or in sustained release from.
For most large mammals the total daily dosage is from
about 100 milligrams to about 1000 milligrams and dos-
age forms suitable for internal administration comprise
from about 25 milligrams to about 500 milligrams of the
compound in admixture with a solid or liquid pharma-
ceutical carrier or diluent.
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A representative formulation suitable for oral admin-
istration is a tablet prepared by standard tabletting tech-
niques which contains the following:

Ingredient: Parts by weight
1-p-chlorophenyl-2-methyl - 3 - o0x0-2,3,5,6,7,8-

hexahydroimidazo(1,5-a) pyridine - 30
Tragacanth . e 2
Lactose —_____________ —— 59.5
Cornstarch . _____ . 5
Talcum - S, 3
Magnesium stearate - ______ 0.5

The compounds of Formulas I and II are also useful
as diuretics and sedatives and for such uses may be ad-
ministered in the same manner and at the same dosage
levels as indicated for the hypotensive utility.

The following examples are provided for the purpose
of illustration and not by way of limitation.

Example 1

1-p-chlorophenyl-1-hydroxy-2-phenyl-3-thioxo-1,2,3,5,6,7,
8,8a-octahydroimidazo(1,5-a) pyridine.

Phenylisothiocyanate (41 g.) is added to a solution of
p-chlorophenyl-2-piperidyl ketone (22 g.) in 150 ml. of
tetrahydrofuran with stirring. The mixture is stirred for
2 hours and the solution is concentrated in vacuo to about

80 ml. and diluted with 150 ml. of pentane. The resul--

tant crystals (36 g.) are collected by filtration. This solid
is recrystallized twice from methanol to give 9.2 g. of
1-p-chlorophenyl-1-hydroxy-2-phenyl-3-thioxo-1,2,3,5,6,7,
8,8a-octahydroimidazo(1,5-a)pyridine; m.P. 199° to
201° C.

EXAMPLE 2

1-p-chlorophenyl-1-hydroxy-2-phenyl-3-oxo-1,2,3,5,6,7,8,
8a-octahydroimidazo(1,5-a) pyridine.

oo

Phenylisocyanate (1.2 g.) in 10 ml. of tetrahydrofuran
is added with stirring to a solution of 1-p-chlorophenyl-
2-piperidyl ketone (2.2 g.) in 15 ml. tetrahydrofuran.
After stirring for 30 minutes, 30 ml. pentane is added and
the resultant crystals are collected by filtration to give
2.2 g. of crude 1-p-chlorophenyl-1-hydroxy-2-phenyl-3-
oxo - 1,2,3,5,6,7,8,8a - octahydroimidazo(1.5-a)pyridine;
m.P. 212° to 215° C. Recrystallization from tetrahy-
drofuran pentane (1:3) gives 1.8 g. of pure product;
m.P. 216° to 218° C.

EXAMPLE 3

1-p-chlorophenyl-1-hydroxy-2-methyl-3-0x0-1,2,3,5,6,7,8,
8a-octahydroimidazo(1,5-a) pyridine.

("

O-——-N—OH;
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‘A solution of methyl isocyanate (2.48 g.) in benzene
(25 ml.) is added dropwise with stirring to a solution
of p-chlorophenyl-2-piperidyl ketone (8.4 g.) in benzene
(120 ml.) over a 5 minute period. The reaction mixture
is concentrated in vacuo to a syrup which was crystallized
from benzene-pentane (1:1) to give 5.5 g. of product;
M.P. 140° to 144° C.

EXAMPLE 4

1-p-chlorophenyl-1-hydroxy-2-methyl-3-thioxo-1,2,3,5,6,
7.8,8a-octahydroimidazo(1,5-a)pyridine,

(el

N—CHz
S

A mixture of p-chlorophenyl-2-piperidyl ketone (2.2
¢.), methyl-isothiocyanate (1.6 g.), and benzene (30 ml.)
is stirred for 3 hours. The resultant solid is collected by
filtration to give 2.5 g. of material which is recrystallized
twice from methanol to afford 1.1 g. of 1-p-chlorophenyl-
1-hydroxy-2-methyl-3-thioxo - 1,2,3,5,6,7,8,8a - octahy-
droimidazo(1,5-a)pyridine; M.P. 180° to 182° C.

EXAMPLE 5§

1-p-chlorophenyl-2-methyl-3-0x0-2,3,5,6,7,8-
hexahydroimidazo(1,5-a) pyridine

LN\

0 =¢_N"CH3

—Cl

A solution of 1-p-chlorophenyl-1-hydroxy-2-methyl-3-
oxo - 2,3,5,6,7,8-hexahydroimidazo(1,5-a) pyridine (5 g.)
in methanol (50 ml.) and concentrated hydrochloric acid
(2.5 ml.) is refluxed 3 hours. The solution is diluted with
30 ml. water and the resultant crystals are collected by
filtration to give 4.1 g. of solid which is crystallized from
chloroform-pentane (1:6) to give 3.1 g. of crude mate-
rial; M.P. 127° to 133° C. Recrystallization from acet-
onitrile gives 1.33 g. 1-p-chlorophenyl-2-methyl-3-oxo-
2,3,5,6,7,8-hexahydroimidazo(1,5-a) pyridine; M.P. 136°
to 138° C.

EXAMPLE 6

1-p-chlorophenyl-2-phenyl-3-0x0-2,3,5,6,7,8-

hexahydroimidazo(1,5-a) pyridine
L Cl
NN
o} N.
AN

Concentrated hydrochloric acid (0.3 ml.) is added to a
solution of 1 - p-chlorophenyl-1-hydroxy-2-phenyl-3-oxo-
1,2,3,5,6,7,8,8a-octahydromidazo (1,5-a)pyridine (0.6 g.)
in 10 ml. of methanol. The resultant mixture is heated at
70° C. for one hour, cooled, and the crystals collected to
give 400 milligrams of 1-p-chlorophenyl-2-phenyl-3-oxo-
2,3,5,6,7,8-hexahydroimidazo (1,5-a)pyridine; M.P. 232°
to 234° C.
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EXAMPLE 7

1-p-chlorophenyl-2-phenyl-3-thioxo-2,3,5,6,7,8-
hexahydromimidazo(1,5-a) pyridine

LA
a

&
s

|Cl

A mixture of 1-p-chlorophenyl-1-hydroxy-2-phenyl-3-
thioxo - 1,2,3,5,6,7,8,8a - octahydroimidazo(1,5 - a) pyr-
idine (5 g.) methanol (50 ml.), and concentrated hy-
drochloric acid (2.5 ml.) is heated at 70° for one hour.
After cooling, the solid is collected to give 3.0 g. of the
product which is crystallized from methanol to give 2.8
g. of 1-p-chlorophenyl-2-phenyl-3-thioxo-2,3,5,6,7,8-hexa-
hydroimidazo (1,5-a) pyridine; M.P. 256° to 258° C.

What is claimed is:

1. An imidazo pyridine of the formula

9

A—l N—R

Cl
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A represents O or S; and

R represents lower alkyl or phenyl.

2. A compound according to claim 1 which is 1-p-
chlorophenyl - 2 - phenyl - 3-0x0-2,3,5,6,7,8-hexahydro-
imidazo(1,5-a)pyridine.

3. A compound according to claim 1 which is 1-p-
chlorophenyl - 2 - phenyl-3-thioxo-2,3,5,6,7,8-hexahydro-
imidazo(1,5-a)pyridine.

4. A compound according to claim 1 which is 1-p-
chlorophenyl - 2 - methyl-3-0x0-2,3,5,6,7,8-hexahydro-
imidazo(1,5-a) pyridine.
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