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10 I by an angiotensin converting enzyme mainly during the circulation in the

lung. Said angiotensin II constricts the vascular smooth muscle as well as
promotes the secretion of aldosterone in the adrenal cortex, by which the
blood pressure is iﬁcreasec__i. Thc__refore, it is well known that angiotensin
II receptor antagonists may be useful in the tréatfn'ent of hypertension.

15 Based on the above-mentioned mechanism, there have been
known some hypotensive égents,_ for example, imidazdpyridine derivatives
such as 2-(lower alkyl)-5-(lower alkanoyl)-3-(substituted
biphenylyl)methyl-4,5,6,7-tetrahydroimidazo[4,5-c]pyridine—4-carboxylic
acids, and a pharmaceutically acceptable salt thereof (cf. Japanese Patent

20 "First Publication (Kokai) No. 279361/1993).

Said known compounds have some problems when used
clinically. For example, some compounds have difficulty in being
absorbed from the dig_estive'organs when administered orally, or even if
being absorbed well at the digestive organs, other compounds are hardly

25 converted into the active form in the plasma after being absorbed.

Under the above-mentioned circumstances, it has been desired
to develop a compound which can be well absorbed from the digestive
organs and thereafter, becomes quickly the active form in the plasma so
that it can show excellent pharmacological activities.

30 Brief Description of the Invention
An object of the present invention is to provide novel



Under : t he above-nentioned circunstances, it has been desired to develop a
conpound whi ch can be well absorbed fromthe digestive organs and
thereafter, becomes quickly the active formin the plasma so that it can
‘show excel | ent pharmacol ogi cal activities. Brief Description of the
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i mi dazopyri dppssesieihveitionss 66 provideca phaempcgutical composition comprising

' as an active ingfedient’ the novel imidazopyridine derivative or a
pharmaceutically acceptable salt thereof in admixture with a conventional
‘pharmaceutically acceptable carrier or diluent. A still further object of
10 the present invention is to provide a method of prophylaxis or treatment of

hypertension in warm-blooded animals including human beings.

Detailed Description of the Invention

, The present invention relates to imidazopyridine derivatives
of the formula [I]:

15
Rl
R3
- cooc,0c00cH [1]
aw R
20
N“ "NH
\ 7
N—N
wherein Rl is a lower.alkyl group, R? is a lower alkanoyl group, and R3
and R4 are each lower alkyl groups, or both combine at the end thereof to
25 form an alkylene group having 3 to 6 carbon atoms, or a pharmaceutically

acceptable salt thereof.

| Preferred examples of the present compounds [I] are 2-n-
prépyl-S-acetyl-S-[Z’—(1H—tetrazol—S-yl)biphenyl-4-yl]methyl-4,5,6,7-
tetrahydroimidazo[4,5-c]pyridine-4-carboxylic acid (3-pentyl)oxycarbonyl-



15 20:wherein [err] is a lower alkyl group, R2 is a | ower al kanoyl group,
and R3 and R4 are each | ower al kyl groups, or both conbine at the end

't'hereof to 25 forman al kyl ene group having 3 to 6 carbon atons, or a
pharmaceutically acceptable salt thereof. Preferred exanpl es of the present
conpounds [I] are 2-n- propyl-'5-acety|-3-[2' -(1

H-tetrazol - 5-yl) bi phenyl - 4-yl ] met hyl - , 6, 7-

t'et rahydr oi m dazo[ 4, 5- c] pyr| di ne- 4- car'b xyl ic acid (3-pentyl)oxycarbonyl -
-3- oxynethyl ester,
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[1] and their phar maceutlcally 5 acce abI t hereof are useful as
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treatment of hypertension in human beings or other warm- blooded
animals.

The present compounds [I] may be used as a medicament
either in the free form or a pharmaceutically acceptable salt thereof. The

10 pharmaceutically acceptable salt is preferably a hydrochloride thereof,
which shows an excellent crystallizability.

The present compounds [I] may exist in the form of an
optically isomer due to an asymmetric carbon atom thereof, and the
present invention also includes these optically active isomers and a mixture

15 thereof.

The present compounds [I] or a pharmaceutically acceptable
salt thereof is suitable for an oral administration, but can be used for a
parenteral administration. The present compounds [I] or a
pharmaceutically acceptable salt thereof may also be used in the form of a

20 pharmaceutical preparation in admixture with a pharmaceutically
acceptable carrier or diluent being suitable for oral administration or
parenteral administration. The pharmaceutical preparations may be in a
solid form such as tablets, capsules, powders, etc., or in a liquid form such

~as solutions, suspensions, emulsions, etc. When administered parenterally,

25 the present compounds [I] or a pharmaceutically acceptable salt thereof
may be used in the form of an injection preparation.

The daily dose of the present compounds [I] or a
pharmaceutically acceptable salt thereof varies depending on.age, weight,
conditions of patients and severity of diseases, but when administered

30 orally, it is usually in the range of 0.01 to 30 mg/kg, preferably in the



The prresent conpounds [I] may exist in the formof an optically isomer due
to an asymmetric carbon atomthereof, and the present invention also

i-ncl udes these optically active isoners and a m xture 15 t hereof. The
present conpounds [I] or a pharnmaceutically acceptable salt thereof is
suitable for an oral adm nistration, but can be used for a parenteral

adm ni stration. The present conpounds [I] or a pharmaceutically acceptable
salt thereof may also be used in the fo of a 20 phar maceut i cal
preparation in adm xture with a pharnaceutically acceptable carrier or
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adm ni stration. The pharmaceuti Cal preparations may be in a sdlid form such
as tablets, oapallyds,theawngesf @002, tool mg/kg, preférablyimtbhecange of d.01i ons,
suspensi ons, enulsions, etc. Wien adm nistered parenterally, 25 t he
present conpé® 31'{18 &r a pharmaceutically acceptable salt thereof may be
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15 wherein Y is a hydrogen atom or a protecting group, and R! and R? are
the same as defined above, or a salt thereof, or a reactive derivative at the

carboxyl group thereof, with a compound of the formula [III]:

R3
X~ CH,0CO0CH{ (]
R4
20 wherein X is a reactive residue, and R3 and R4 are the same as defined

above, and when Y is a protecting group, followed by removing said
protecting group from the product.

The reaction of the compound [II], or a salt thereof, or a
reactive derivative at the carboxyl group thereof, with the compound [III]

25 may be carried out by a conventional method. |

The salt of the compound [II] is, for example, an alkali metal
sélt, an alkaline earth metal salt, an organic amine salt, etc. The reactive
derivative at the carboxyl group of the compound [II] is preferably a

corresponding acid halide, acid anhydride, active ester, etc. The reactive



usual by in the range of 0.002 to 1 ng/kg, preferably in the range of 0.01
to 0.3 ng/kg. According to the present invention, the present conpounds [1]
5 may be prepared by reacting a conmpound of the formula [I1]: N COCH
[11] 210 [err] 15 wherein Y is a hydrogen atom or a protecting group,
and [err] and R2 are the sane as defined above, or a salt thereof, or a
reactive derivative at the carboxyl group thereof, with a conpound of the
formula [I11]: R3 20 wherein X is-areactive residue, and R3 and R4 are
“the sanme as defined above, and when Y is a protecting group, followed by

renovi ng sai ']@sfgﬁg ﬁfﬁréft%htt@ﬂ gjljg%(; {,rpfﬂé dﬁ‘i'l!dCHIIJEB prefaablya eflogbs

conpound [ 1| or a'salt , or a reéactive derivative at the carboxyl
group t her eaftomv(¢.lg. chéorinepbrontine, liofiks etc.). my be carried out by a
conventional nethod. The salt of the conpound [I

alkali metal salt, an_@k%ml%éhﬁﬁeﬁﬁﬁﬁn @aqm,%r]gglcg%ﬁiﬁﬁp&eéﬁ n,
or of er abl y ARETTLS B BEPyntAEEE Caiea SR IR i PR dRad ' ¢, 5
The reactive centor. The acid acceptor includes, for example, an alkali metal
carbonate (e.g. potassium carbonate, etc.), an alkali metal hydride (e.g.
sodium hydride, potassium hydride, etc.), an alkali metal alkoxide (e.g.
sodium methoxide, sodium ethoxide, potassium t-butoxide, etc.), an
organic amine (e.g. a trialkylamine, pyridine, etc.), an alkali metal
10 hydrogen carbonate (e.g. sodium hydrogen carbonate, potassium hydrogen
carbonate, etc.). |
These reactions may preferably be carried out in a suitable
solvent (e.g. an ether solvent such as dioxane, tetrahydrofuran, a di-lower
alkyl formamide, a di-lower alkyl sulfoxide, acetone, methyl ethyl ketone,
15 ethyl acetate, acetonitrile, chloroform, methylene chloride, etc.) at a
temperature of from under cooling to with heating, e.g. at a temperature
* of from -30°C to 100°C, preferably at a temperature of from -10°C to
room temperature.
When a product obtained in the above reactions has a
20 protecting group, said protecting group may be easily removed by a
conventional method. “The protecting group is, for example, a trityl
group, a tri-lower alkylsilyl group, a cyano-lower alkyl group, or a lower

alkoxybenzyl group.
The present compounds [I] may also be prepared by reacting a
25 compound of the formula [IV]:
N
R'—<”
N N—R? [IV]
H . R
COOCH,0COOCH,

R4



-5- residue represented by X in the conpound [I11] is preferably a hal ogen
atom (e.g. chlorine, bromne, iodine, etc.). For exanple, the reaction of
the free conpound [II] or a salt thereof with the conpound [III] is carried
out in the presence of an acid 5 acceptor. The acid acceptor includes,
for exanple, an alkali nmetal carbonate (e.g. potassium carbonate, etc.), an
al kali nmetal hydride (e.g. sodium hydride, potassium hydride, etc.), an

al kali metal al koxide (e.g. sodi um nmeth®xi de, sodi um et hoxi de, potassi um
t-butoxide, etc.), an organic amne (e.g. a trialkylamne, pyridine, etc.),

an al kal i . I pRY@H3 t . | 1 ar bonat e,
TelBlreil R1, RBYROOARNRIUINE! ek af deFHRAHABIVE 20P Sald

pot assi um hydrogen ese reactions may preferably be

carried out {heréofsWithld ompound! of theoformmulat PVEJ: sol vent such as di oxane,
tetrahydrofuran, a di-lower al kyl formam de, a di-lower alkyl sulfoxide,

acetone, methyl ethyl ketone 1 acetate, acetonitrile,

chl orof orm nethyl ene éﬁmﬂf&e, @ 2 enperature of from under
cooling to with heating, e.g. at“atenpgrature of [Mlom[err] to [err]
preferably at a tenperature of from[erfq] to roomtenperature. Wen a
product obtained in the above reacti ogs .' a 20 protecting group, said
protecting group may be easily renoved ﬁ? a conventional method. The
protecting group is, for exanple, a trNtyN gfoup, a tri-lower alkylsilyl
group, a cyano-lower al kyl group, or a |ower

wherein X! is a reactive residue, and Y is the same as defined above, or a
salt thereof, and when Y is a protecting group, followed by removing said
10 protécting group from the product.
Further, the present compounds [I] may also be prepared by
reacting a compound of the formula [VI]:

N
1 /
T

15
[VI]
\( 9\/13
20 N—N Y
wherein R! and Y are the same as defined above, or a salt thereof, with a
compound of the formula [VII]:
_ IOI .
HC- COOCH,0COO0CH{ ) (Vi)
R
25

wherein R3 and R# are the same as defined above, to give a compound of

‘the formula [VIIL]:



al-koxybenzyl group. The present conpounds [I] may al so be prepared by
reacting a 25 -conmpound of the forrmula [IV]: [IV] HJerr] -6- wherein
Ferr] are the same as defined above, or a salt thereof, with a conpound of
the formula [V]: [V] 5 wherein [err] is a reactive residue, and Y is the
sane as defined above, or a salt thereof, and when Y is a protecting group,
fol |l owed by renoving said 10 protecting group fromthe product.

Further, the present conpounds [1] nay'akso be prepared by reacting a
compound of the fornmula [VI]: 15 [VI] 20 wherein Rlerr] and Y are the same
as defined above, or a saltlaher , Wwth a compound of the forrmula [VII]:

R—( |
N

NH
_ o
COOCHZOCOOCH< [VI]
. R4
5 =Y,
N
\
N—N Y

wherein R1, R3, R4 and Y are the same as defined above, followed by
10 reacting the compound [VIII] with a compound of the formula [IX]:

HO-R? Ix]

wherein R2 is the same as defined above, or a salt thereof, or a reactive
dgrivative thereof, and when Y is a protecting group, followed by
15 removing said protecting group.

The reaction of the compound [IV] with the compound [V]
may be carried out in the presence of an alkali metal hydride or an alkali
metal alkoxide, or in the presence of an acid acceptor. The suitable
.example for the reactive residue represented by X! in the compound [V] is

20 a halogen atom. ,

When the reaction is carried out in the presence of an alkali
metal hydride or an alkali metal alkoxide, the alkali metal hydride
includes, for example, sodium hydride, potassium hydride, etc., and the
alkali metal alkoxide includes, for example, sodium methoxide, sodium

25 ethoxide, potassium t-butoxide, etc. The reaction is preferably carried
out in a suitable solvent at a temperature of from under cooling to with
heating, for example, at a temperature of from -30°C to 50°C, preferably
at a temperature of from -10°C to room temperature. The solvent

includes, for example, a di-lower alkyl formamide, a di-lower alkyl



O [VIF] 25 wherein R3 and R4 are the sane as deflned above, to give a

conpound of the formula [VIII]: Th1SSh cf‘lerr] R
R4 and Y are the sane as defined abo r EE* eﬁéé&
compound [VI11] with a conpound of. t

a

wherein [err] is the sanme as defined ove or a salt thereof or a
reactive derivative thereof, and when Y Is a protecting group, followed by
15 renovi ng said prot ect i ng group. “Mé reaction of the conmpound [ V]
with the conpound [V] may be carried out in the presence of an alkali netal
hydride or agylébxidel arditlower Ak ?'l deetamiide ahtlea lyweeallanl. an aci d.
acceptor. The sui tabl e exampl e for the reactive residue represented by
[err] in the conpound YXhen the reaction is carried out in the presence of an acid

acceptor, the acid acceptor includes, for example, an alkali metal
carbonate, etc. The reaction is preferably carried out at a temperature of
5 from under cooling to with heating, for example, at a temperature of from
-10°C to 100°C. The solvent is, for example, acetone, dimethyl
formamide, dimethylsulfoxide, etc.
The present compounds [I} may be obtained in the form of a
mixture of two stereoisomers, which are pfepared by reacting the
10 corhpound [V] with the compound [IV] at 1-position of the imidazo-
pyridine nucleus or 3-position thereof. In this case, these isomers may be
separated by a conventional method such as silica gel column
chromatography, recrytallization, etc.
The reaction of the compound [VI] with the compound [VII]
.15 may be carried out in the presence or absence of an acid or base. When
the reaction is carried out in the presence of an acid or base, the acid
includes, for example, an inorganic acid (e.g. hydrochloric acid, sulfuric
acid, phosphoric acid, etc.), and an organic acid (e.g. oxalic acid, fumaric
acid, etc.), and the base includes, for example, an inorganic basé such as an
20 alkali metal carbonate, an alkali metal hydrogen carbonate, etc. The
reaction is carried out in a suitable solvent at a temperature of from under
cooling to with heating, for example, at a temperature of from 10°C to
100°C, preferably at a temperature of from room temperature to a boiling
point of the solvent to be used. The solvent includes, for example, water '
25 or a lower alkanol, or tetrahydrofuran, dioxane, or a mixture of these
solvents and water.
The reaction of the compound [VIII], which is obtained by the
reaction of the compbund [VI] with the compound [VII]}, with the
compound [IX] is carried out by a conventional method. For example, the

30 reaction is carried out in the presence or absence of a base or



20 - a hal ogen atom When the reaction is carried out in the presence of
an al kali netal hydride or an al kali netal al koxi de, the al kali netal

hydri de includes, for exanple, sodium hydride, potassium hydride, etc., and
the al kali netal al koxide includes, for exanple, sodium nethoxide, sodium
25 et hoxi de, potassiumt-butoxide, etc. The reaction is preferably
earried out in a suitable solvent at a tenperature of fromunder cooling to
with heating, for exanple, at a tenperafdre of from[err] to [err]
preferably at a tenperature of from[err] to roomtenperature. The sol vent

i ncludes, fodelgydating-condénsimyvagesd. kyl formam de, a di-Iower alkyl - 8-
sul foxide, a di-| owefg al kyl acet %m’ de, and a | ower al kanol. _ Wen the

reaction is carried ouTheﬂomp;OlmeH@ﬁLman beusediin thedepmoef arpactive d
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tri-lower alkylamine, pyridine, a 4-di-(lower alkyl)aminopyridine, and an
inorganic acid such as an alkali metal hydrogen carbonate, an alkali metal
carbonate, an alkali metal hydroxide, etc. The reaction may be carried -
10 outin a suitable solvent at a temperature of from under cooling to with
heating, for example, at a temperature of from -30°C to 100°C, preferably
at a temperature of from -10°C to a boiling point of the solvent to be used.
The solvent includes, for example, methylene chloride, chloroform, ethyl
acetate, tetrahydrofuran, ether, or a mixture of these solvents and water.
15 When the reaction is carried out in the presence of a
dehydrating-condensing agent, the dehydrating-condensing agent includes,
for example, dicyclohexylcarbodiimide, 1-ethyl-3-(3-dimethylamino-
propyl)carbodiimide, benzotriazol-1-yloxytris(dimethylamino)-
phosphonium hexafluorophosphate, etc. It may be added a reaction
20 promoter such as hydroxybenzotriazole, N-hydroxysuccinimide, etc. to the
reaction system. The reaction is carried out in a suitable solvent at a
temperature of from under cooling to with heating, for example, at a
temperature of from -10°C to 80°C, preferably at around room
temperature. The solvent includes, for exafnple, methylene chloride,
25 chloroform, a di-lower alkylformamide, acetonitrile, tetrahydrofuran, etc.
In the above-mentioned reactions, the starting compounds may
be used either in the free form or in the form of a salt thereof. The salt of
the compound [IV] may be, for example, hydrochloride, hydrobromide,
oxalate, etc. The salt of the compound [V] may be, for example, an alkali
30 metal salt, etc. The salt of the compound [VI] may be, for example,



3-posittion thereof. In this case, these isomers may be separated by a
conventional method such as silica gel colum chromatography,
recrytallization, etc. The reaction of the conpound [VI] with the conpound

[MI1] 15 may be carried out in the presence or absence of an acid or
base. \Wen the reaction is carried out in the presence of an acid or base,
the acid includes, for exanple, an inorganic acid (e.qg. hydr ochl ori c

acid, sulfuric acid, phosphoric aci d,'é C.), and an organic. acid (e.qg.
~oxalic aqid fumaric acid, etc.), and the base includes, for exanple, an

i norgani ¢ baairdeRibride ﬂi}g[l_(ﬁ%bromldélI bralaterastal  Jdebsulnof thecorpeund et al

hydr ogen carBonate, etc he reaction is carried out in a suitable solvent
at a tenper JMI1E mﬂayfbmrfonrwampiepanr&];kﬂm metah shaan adkaline caxthripetal at a
tenperature of fromJ[err] to{err] preferagbly at a te ratyre of fromroom
terrperaturestabtaltﬁcﬂ\dyimyt@osal aémtgaén@@nwmsai gg apypoLganie Acid,
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out in the presence or absence of a base or - 9-
alcoholate thereof.

When the present compounds [I] thus obtained are in the form
- of a racemic mixture, said racerhic compounds [I] may be optically
10 resolved by a conventional method.
The starting compound [II] and the starting compound [VI]
may be prepared according to the method disclosed in Japanese Patent
First Publication (Kokai) No. 279361/1993.
The starting compound [IV] may be prepared according to the
15 " method disclosed in J apanese Patent First Publication (Kokai) No.
167687/1986 or 101062/1990. |
The starting compound [III] may be prepared according to the
method disclosed in Rep. Yamanouchi Cent. Res. Lab., No. 2, pp. 95
(1974). Among the starting compounds [III}, the starting compound [II1]
20 in which X is a chlorine atom may also be prepared by reacting methyl
chloroformate with sulfuryl chloride to give monochloromethyl
chloroformate, followed by reacting monochloromethyl chloroformate
with an alcohol compound of the formula [X]:
HO—CH] ® X]
25 N4
wherein R3 and R# are the same as defined above.
In the present description and claims, the lower alkyl group
means alkyl groups having 1 to 6 carbon atoms, preferably ones having 1

to 4 carbon atoms. The lower alkanoyl group means alkanoyl groups



dehydrati ng- condensi ng agent. The conpound [IX] may be used in the form of
a reactive derivative, for exanple, in the formof an acid anhydride
thereof, or an acid halide thereof. 5 When the reaction is
carried out in the presence of a base, the base may be any conventi onal
ones, preferably an organic base such as a tri-Ilower alkylam ne, pyridine,
a 4-di-(lower al kyl)am nopyridine, and _an inorganic acid such as an al kal
net al hydrogen carbonate, an al kali. metl |- carbonate, an al kali netal

hydr oxi de, etc. The reaction may be carried 10 out in a suitable

sol vent at ah4wRpel & & Sardonl 4temd) pieferably bies having 2 feedtdadon faesms.
exanple, at a tenperature of from[err] to [err] preferably at a

tenperature of from - Themjkybgroupsi haviggpbitoy ear tomns are mathyh used.
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p(r)gpgl (r:rgr gobl (Fﬂel%@gwggﬁéltgz’lcﬁnwlﬂﬁ %1%@5/?5. n}éstgﬂg},g% tr?c/)t) - pﬁg‘?s%%gﬁ? um

hexaf | uor ophigambtiydenetgroup; tetrambthyddne greupe pentamethylene grouppt er such
as hydroxybenzotriazol e, N hydroxysuccinimde, etc. to the reaction system
The react i onhé¢xameatvyilene gnouprets. suitabl e sol vent at a tenperature of from

{0 Terr] proferably at TapquREEntaBeRERRGs dtufiraed HRERE MRy S ' Tor
exanpl e, met iy Ghi L Bk3hifEs, but should not be construed to be limited thereto.
10 Example 1
(1) 2-n-Propyl-5-acetyl-3-[2’-(1H-tetrazol-5-yl)biphenyl-4-yl}-
methyl-4,5,6,7-tetrahydroimidazo[4,5-c]pyridine-4-carboxylic acid methyl
ester 1/2 fumarate (300 g) is suspended in a mixture of chloroform (2
liters) and water (1 liter), and the mixture is neutralized with sodium
15 hydrogen carbonate (50 g) to give 2-n-propyl-5-acetyl-3-[2’-(1H-tetrazol-
5-yl)bipheny1—4—yl]methy1-4,5,6,7-t¢trahydroimidazo[4,5-c]pyridine-4-
carboxylic acid methyl ester (270 g).
This product (270 g) is dissolved in chloroform (1.5 liter),
and thereto are added triethylamine (65 g) and trityl chloride (158 g), and
20 the mixture is stirred at room temperature overnight. The reaction
solution is washed, dried, and evaporated to remove the solvent. The
residue is recrystallized from a mixture of ethanol-ether to give 2-n-
* propyl-5-acetyl-3-[2’-(1-trityl-1H-tetrazol-5-yl)biphenyl-4-yl]Jmethyl-
4,5,_6,7-tetrahydroimidazo[4,5-c]pyridine-4-carboxy1ic acid methyl ester
25 (325.8 g).
M.p. 188-189°C (decomposed)
FAB-MS (m/z): 742 (M+H), 243 (base)
NMR (CDCl3) & : 0.85 and 0.96 (both, t, J=7.3, 3H), 1.73 and 2.20

(both, s, 3H)



25 : chloroform a di-lower alkylformam de, acetonitrile,
tetrahydrofuran, etc. In the above-nentioned reactions, the starting
conmpounds nmay be used either in the free formor in the formof a salt
thereof. The salt of the conmpound [IV] nmay be, for exanple, hydrochloride,
hydr obroni de, oxal ate, etc. The salt of the conpound [V] may be, for

e_xarrpl e, an alkali 30 netal salt, 3&1 The salt of the conpound [VI]
may be, for exanple, - 10- hydroch'r de, hydrobrom de, oxal ate, etc.
The salt of the conmpound [VIII] may be, for exanple, an alkali netal salt,

an al kal i ne eart hyet arhé%bbveﬁ:diﬁ?dﬁn@%% gaktsuspended dmiacmixgure ofal t, a

salt with an inorganic acid, a sal an organic acid, etc. The salt of

t |hE lcorrpouncbtr[]lhnbl (r%;htblrs,) and tetrehydrofuran €00ml) ard itherstalis added aan
al kaline earth netal  salt The VI | d th
01;] a hydr at esalatioaf sedium g‘é/ldé‘l’ &angggfm Wﬁﬁ%ﬁ?e@@ SAmA jo[lrri
t hus obt ai ne I ounds
o, obtal neg: B8 v ToblE LA Bhnd gRp R Eoﬁvfé%tﬁﬁ%&gf@isd%ﬁ%@ﬁ%ﬁe?%t g
compougd [ | 'dﬂerﬁﬁ'%‘ett solvt] ﬁﬁdqaerfaarig ddded ERbrdforif ¢Raitess)acrredi ng to
t he rret hod In Japanese Patent First Publication (Kokai) No.
279361/ 1993. mikeurstiawasheds dried, and] ¢wxdporatedoto perapacdliesotvent. ndheo t he
residue is triturated with ether to give 2-n-propyl-5-acetyl-3-[2’-(1-trityl-
1H-tetrazol-5-yl)biphenyl-4-ylJmethyl-4,5,6,7-tetrahydroimidazo[4,5-
clpyridine-4-carboxylic acid (319 g).
10 FAB-MS (m/z): 728 (M+1), 243 (base)
NMR (DMSO-dg) & : 0.69 and 0.79 (both, t, J=7.4, 3H), 1.56 and

2.02 (both, s, 3H)
(3) The above compound (2.92 g) is dissolved in dimethyl-

formamide (30 ml),-and thereto is added potassium carbonate (0.83 g).

15 The mixture is cooled with ice, and thereto is added dropwise a solution of
3-pentyloxycarbonyloxymethyl chloride (0.87 g) in dimethylformamide (5
ml). After addition, the mixture is warmed to room temperature, and
stirred at room temperature overnight. To the mixture is added ethyl
acetate, and the mixture is washed, dried, and evaporated to remove the

20 solvent. The residue is purified by silica gel column chromatography
(solvent; n-hexane:ethyl acetate = 1:1) to give 2-n-propyl-5-acetyl-3-[2°-
(1-trityl-1H-tetrazol-5-yl)biphenyl-4-yl]Jmethyl-4,5 ,6,7-tetrahydroimidazo-
[4,5-c]pyridine-4-carboxylic acid 3-pentyloxycarbonyloxymethyl ester
(2.95 g) as a caramel.

25 FAB-MS (m/z): 872 (M+H) 243 (base)

| NMR (CDCl5) 6 : 4.60 _(IH, quint), 5.18 (2H, ABq), 5.61 (2H, ABq)

(4) To the above product (2.92 g) is added 85 % formic acid (20
ml) under ice-cooling, and the mixture is warmed to room temperature,

and stirred for one hour. The reaction solution is diluted with ice-water,



15 - met hod di scl osed in Japanese Patent First Publication (Kokai) No.
167687/ 1986 or 101062/ 1990. The starting conpound [I11] may be prepared
according to the nethod disclosed in Rep. Yamanouchi Cent. Res. Lab., No.

2, pp. 95 (1974). Anong the starting conpounds [IIl], the starting conpound
[111] 20 in which Xis a chlorine atom may al so be prepared by reacting
pet hyl chl oroformate with sul furyl chlgéide to gi ve nonochl or onet hyl

chl oroformate, followed by reacting nbAdchl oronmet hyl chloroformate with an
al cohol conpound of the fornmula [X]: R3 25 HO-CH 4

[X] wherein gy ﬁi@irﬁ(’ohﬂﬂ? miAgersAsRire yefiRivedeBy dlavtion, andhwashed.e The
e

description and clains, the |ower alkyl group neans al kyl groups having 1
to 6 carbon filtrats is peafralizbd ywithesatiueai¢d gqueons sodimpdrydrogan .carhenatgner

Pr ef or Abl . AONEHRRVTPT Ao aplo BB exAGied o RO TR T RRACHIS o 4
car e, 2 A, oL e Bl MR
o "o Sl Y NG Sl oMograpiy e L BN
group, pent agilbrofoenenwthapol = 50:1) to give 2-n-propyl-5-acetyl-3-[2’-(1H-
tetrazol-5-yl)biphenyl-4-yllmethyl-4,5,6,7-tetrahydroimidazo[4,5-c]-
pyridine-4-carboxylic acid 3-pentyloxycarbonyloxymethy! ester (2.09 g)
as a caramel. This product (0.50 g) is dissolved in ethanol, and thereto is .

10 added a 27 % solution of hydrogen chloride in ethanol, and the mixture is
evaporated to remove the solvent. The residue is recrystallized from a
mixture of ethanol-ether to give 2-n-propyl-5-acetyl-3-[2’-(1H-tetrazol-5-
yl)biphenyl-4-yljmethyl-4,5,6,7-tetrahydroimidazo[4,5-c]pyridine-4-
carboxylic acid 3-pentyloxycarbonyloxymethyl ester hydrochloride (0.31

15 g).
M.p.: 198-200°C (decomposed)
FAB-MS (m/z): 630 (M-+H), 207 (base)
NMR (DMSO-dg) 6: 4.54 (1H, quint)
Examples 2-3 .
20 (1) 2-n-Propyl-5-acetyl-3-[2’-(1-trityl- 1H-tetrazol-5-yl)biphenyl-

4-y1]methy1—4,5,6,7-tetrahydroimidazo[4,5-c]pyridine-4-carboxylic acid
obtained in Example 1-(2) and the corresponding starting compound [1II]
are treated in the same manner as in Example 1-(3) to give the compounds

~ as listed in Table 1.



hexanet hyl ene group, etc. The present invention is illustrated in nore
detail by the follow ng Exanpl es, but should not be construed to be limted
thereto. 10 Exanmple 1 (1)

2 n- Propyl -5-acetyl-3-[2"- (|l H-tetrazol -5-yl) bi phenyl.-4-yl]-

met hyl -4,5, 6, 7-t et rahydr oi m dazo[ 4, 5-c] pyri di ne-4-carboxylic acid nethyl
ester 1/2 fumarate (300 g) is suspended in a mxture of chloroform (2
liters) and water (1 liter), and the miléture is neutralized with sodi um 15
hydr ogen carbonate (50 g) to give 2-n-propyl-5-acetyl-3-[2'-(1Htetrazol -
5-yl ) bi phenyl - 4-yl | methypjedt 5, 6, 7-t et rahydroi m dazo[ 4, 5- c] pyri di ne- 4-
carboxylic acid nethyl—ester (270 a). This product (270 g) is§ dissolved in
chloroform (1.5 liter), and theret?\lare dded triethylam ne (|65 g) and
trityl chloride (158 g), and 20 haxture is stirred gt room

t enper at ur e jover ni ghit . OHgCHXCt n is washed, driedq, and

evapor at ed tjo renove] t he sol vent. } BItTeCp§H£cryst allided froma

m xture of gthanol -ether to give prppyl -5-acety|}i;R12' -(1-trityl- 1
Htetrazol - §-yl) bi phenyl - 4-yl ] nethyl -  COOCH,0COOC
4,5,6,7-tetr] drai mi dazo[ 4, 5-clpyri di n-4-,[car2boxyl ic apid ngt hyl ester 25
(325.8 g). M .afj; r] (deconposh W% z): 742 (MFH), 443 (base) NWR
(CDC13) [ert]: No.gs fand 0. 96 (bot 3H), 1.73 and 3.20 (both, s,

3H) ,
(Tet-Tr: 1-Trityl-1H-tetrazol-5-yl group)
| FAB-MS
R3 R4 (w/2) NMR (CDCl5) 6

0.85 (3H,
2-1) | —CHy | —CH, | 844 M+H) 548 51, ABg)
244 (base) | 557 (2H, ABq)

| 884 (M+H) 0.83 (3H, t)
3-(1) -(CHy)s- 243 (base) 5.18 (2H, ABq)
5.58 (2H, ABq)

(2) The above products are treated in the same manner as in

Example 1-(4) to give the compounds as listed in Table 2.



- 12 = (2) The above conpound (318 g) is suspended in a m xture of ethanol
(2 liters) and tetrahydrofuran (200 ml), and thereto is added a sol ution of
sodi um hydroxide (20.0 g) in water (20 m), and the m xture is stirred at
roomtenperature overnight. The mixture is evaporated to 5 remove the
solvent, and thereto is added chloroform (2 liters). The mixture is washed,
dried, and evaporated to renove the solvent. The residue is triturated with
ether to give 2-n-propyl -5-acetyl - 3- [2'15('1-t rityl-

1H-tetrazol -5-yl) bi phenyl -4-yl ] net hyl -4,5, 6, 7-t et rahydr oi m dazo[ 4, 5-

c] pyridi ne-4-carboxyl igastei® (319 g). 10 FAB-MS (mz): 728 (M+l),
243 (base) NMR (DMSO-dB) Terr]: 0,69 and 0.79 (both, t, J=7.4 3H . 1, 56
and 2.02 (bdth, §, 3H) (3) The above,conpaund (2.92 g) is dissolved if

di met hyl - fqrmamde (30 m ), and the v xdded pot assi um car bonate (0. 83
g). 15 The m xture i sCHa(THg, mi i ¢l d 3];5 gto i s added dropw $e a
sol ution of |3-penptyl oxycarbonyl oxynet N sploll {: 387 g) ,in

direthyl forram de (5 m). After addifion, fhe mxture is Rarmed to roofn
tenperature,| and|{stirred at roomte eratuO@QﬂHg@C@rﬂCHfo t hdH@l xturelis
added et hyl jacetate, and the m xt [ hed, dried, ang4evaporated fo
remove the 40EX. | solvent. The resy yified by silica gel colunmj

chr omat ogr aghy¥o{ $ol vent; n- hexane: e¥ : 1:1) to give

2-n-propyl -3-acetyl -3-[2" -
(Tet: 1H-Tetrazol-5-yl group)
FAB-MS NMR (DMSO-dg)

R3 R4 | Mp.(°C) o 5
2 _ 165-169 0.83 3H, 1)
@ | CH3 | CHs | Gecomp, | 602 (M+H, base) | 53 gpy’ )
3. 188-189 |
@) -(CHy)s- (decomp.) | 642 (M+H, base) | 0.83 (3H, 1)

Preparation 1
A mixture of methyl chloroformate (25.0 g), sulfuryl

5 chloride (35.7 g) and o,0’-azobis(isobutyronitrile) (100 mg) is refluxed

for 8 hours. After cooling, the reaction mixture is diluted with hexane
(150 ml) and 3-pentanol (24.0 g) is added thereto. Pyridine (42.0 g) is
added dropwise to the mixture for 20 minutes lunder ice-cooling and
stirring. After the mixture is stirred at room temperature overnight,

10 hexane (200 ml) is added thereto. The reaction mixture is washed with
water, dried, filtered and evaporated to remove the solvent. The residue is
distilled under reduced pressure to give 3-pentyloxycarbonyloxymethyl
chloride (26.3 g).

B.p. 102-105°C (34 mmHg)
15 Preparations 2-3 s
Methyl chlorofOrrfléte, sulfuryl chloride and the

corresponding alcohol compound [X] are treated in the same manner as in



(2 -trityl- 1

H tetrazol - 5-yl ) bi phenyl -4-yl ] nethyl -4,5,6, 7-t etrahydr oi m dazo-

[4, 5-c] pyridi ne-4-carboxylic acid 3-pentyl oxycarbonyl oxynet hyl ester (2.95
g) as a caranel. 25 FAB-M5 (mz): 872 (MtH), 243 (base) NWR [err]
[err]: 4.60 (1H, quint), 5.18 (2H, ABg), 5.61 (2H, ABgq) (4). To the above
product (2.92 g) is added 85 % formc id (20 mM) under ice-cooling, and
the mxture is warnmed to roon1tenperat$g€, and stirred for one hour. The
reaction solution is diluted with ice-water, - 13 - and the insoluble
materials a%epﬁfmitﬁmtm givkithatdompoands weiseset iMfMablée B rate is
neutralized with saturated aqueous sodi um hydrogen carbonate sol uti on under
i ce-cooling, and extratabdd 3vith chloroform The extract is washed, dried,

and evaporated to solvent—The residue—is-5 pu-i-qd by
silica gel columf chromatogrfaphy (solvent; chloroformg?®thanol = §0:1) to
gi ve 2-n-propyl-5tacetyl -3-[|2' - (1H teCpaC@hOﬁKMDCbkﬁhenyl-4-y|] thyl -4,5
, 6, 7- t et rahydr oi alBNg - pyri di ne- 4- car boxyl i CRdci d

3- pentyl oxycar bony! oxin@et hy!l esk%r (4. 0g40) [as a caragel. i s prdduct
(0.50 g) is dissojved in ethanol™ and tReretlo is 10 ‘Padded a 27 %
solution of hydro | | ld_the mixture fs evapdrated to

renove the solvenf. The resiljdueCHs, r CLQEEQJIizeﬁﬁﬁpqgoqnﬁhyggre d

et hanol -ether to pive 2-n-prlopyl -5-adgetyl -3-|[ 2" - tetrazol

=2

3 ~(CHp)s- 107-109°C (9 mmHg)

Effects of the Invention
5 - The imidazopyridine derivatives [I] of the present invention
and a pharmaceutically acceptable salt thereof show more excellent
angiotensin Il antagonistic activities than the conventional imidazopyridine
derivatives and are useful for the prophylaxis or treatment of hypertension
in warm-blooded animals including human beings. For example, when the
10 hypotensive activity thereof was examined by using spontaneously
| hypertension rats, one of the desired compounds of the present invention,
2-n-propyl-5-acetyl-3-[2’-(1H-tetrazol-5-yl)biphenyl-4-yllmethyl-4,5,6,7-
tetrahydroimidazo[4,5-c]pyridine-4-carboxylic acid (3-pentyl)oxycarbonyl-
oxymethyl ester showed the hypotensive activity three times as strong as |
15 that of the corresponding free carboxylic acid compound or the
corresponding methyl ester thereof.
Moreover, the compounds [I] of the present invention and a
pharmaceutically acceptable salt thereof can be well absorbed at the
| digestive organs and thereafter rapidly become the activate form, so that
20 the concentration in the blood thereof is high. Thus, the compounds [I] of
the present invention and a phénﬁéceutically acceptable salt thereof can be
used as a medicament safely and properly.

Besides, the compounds {I] of the present invention and a



yl-) bi phenyl - 4-yl ] net hyl -4,5, 6, 7-t et rahydr oi m dazo[ 4, 5- c] pyri di ne- 4-
carboxylic acid 3-pentyl oxycarbonyl oxynet hyl ester hydrochloride (0.31 15
g). Mp.: [err] (deconposed) FAB-Ms (mz): 630 (MtH), 207 (base) NWR
(DMSO-d6) [err]: 4.54 (1H, quint) Exanples 2-3 20 (1)

2-n-Propyl -5-acetyl-3- [2" -(1 -trityl- 1 Htetrazol-5 -yl)biphenyl -

4-yl ]l methyl -4,5,6, 7-tetrahydroi m dazo[ 4,,5-c] pyri di ne-4-carboxylic acid
obtained in Exanple 1-(2) and the corT gﬁbnding starting conmpound [II1I1] are
treated in the sane manner as in Exanple 1-(3) to give the conpounds as

listed in T ﬁ'fﬂaceutlcall acteptablé sadt lﬂier&xﬁ(‘edpec{am afydréchloride/! - 1
Htetrazol - group) FAB-NMS [err] (mz) NVR (CDCl 3) 8 844 (MtH)
0.85 (3H, t )thznaot() taae €xcellest mgcmllmb;hty so that they can be isolated with
high purity. The compounds [I] of the present invention and a
pharmaceutically acceptable salt thereof are stable against temperature,
5 light, etc., so that they can be advantageously used in the brophylaxis or
treatment of hypertension.
Further, the compounds [I] of the present invention and a
pharmaceutically acceptable salt thereof are low toxic, and hence, they

show high safety as a medicament.



2-(1) -CH3 -CH3 244 (base) - 5.57 (2H, ABqg) 884 (MtH) 0.83 (3H, t)
3-(1) [err] 243 (base) - 5.18 (2H, ABgq) 5.58 (2H, ABq) (2) The
above products are treated in the sane manner as in Exanple 1-(4) to give
the conpounds as listed in Table 2. - 15 - Table 2 N[err] Ex. No. (Tet:
1H Tetrazol -5-yl group) [err] [err] MP. (O —FABME-———NMR

(DVBO-d6) 2- Terr] ~-CH3 165-169  602(MrHbase)
(deconp.) 602( MrH, base)  .0.83 (3H,-thf 3 mﬂi um mﬁl ;uml(z)
[err] (deconp.) 642 (I\/HrH base) 0. 83 (3H t) Pr ur.e of

met hyI chl orwlgatristctaifdd i3:9), sulfuryl 5 chl ori de (35 7 g) and
a, a' -azobi s(isobutyronitrile) (100 ng) is refluxed

1. An imidazopyridine derivative of the formula [I]:
" N
l.__</
5 : | N—R?
N R3
coocnpcoocn( . [1]
DaW, R
10 ' N7 “NH
. N:N ’

wherein R! is a lower alkyl group, R2 is a lower alkanoyl group, and R3
and 'R4 are each lower alkyl groups, or both combine at the end thereof to
form an alkylene group having 3 to 6 carbon atoms, or a pharmaceutically

15 acceptable salt thereof.

| 2.  2-n-Propyl-5-acetyl-3-[2’-(1H-tetrazol-5-yl)biphenyl-4-yl]-

methyl-4,5,6,7-tetrahydroimidazo[4,5-c]pyridine-4-carboxylic acid (3-
pentyl)oxycarbonyloxymethyl ester, or a pharmaceutically acceptable salt
thereof.

20 3.  2-n-Propyl-5-acetyl-3-[2’-(1H-tetrazol-5-yl)biphenyl-4-yl]-
methyl-4,5,6,7-tetrahydroimidazo[4,5-c]pyridine-4-carboxylic acid
cyclohexyloxycarbonyloxymethyl ester, or a pharmaceutically acceptable

salt thereof.
4. The compound according to any one of claims 1 to 3, wherein

25 the phérmaceutically acceptable salt is a hydrochloride.
5. A process for preparing an imidazopyridine derivative of the

formula [I]:



for 8 hours. After cooling, the reaction mxture is diluted with hexane
(150 nl) and 3-pentanol (24.0 g) is added thereto. Pyridi ne (42.0 g) is
stirring. After the mxture is stirred at roomterrperature overnight, 10
hexane (200 m) is added thereto. The reaction m ed w th
water, dried, filtered and evaporated tq renove t S|due S
distilled under reduced pressure to gi‘\1§3 pentyl oxyc&r bo

chloride (26.3 g). B.p. 102-105C (34 mHg) 15 Preparatlons 2 3 I\/Et hyl
chloroformate, sul furyl chl qgide d the correspondi ng al cohol conpound [ X]

are treated in the sa [Qe aS| - 16 - Preparation 1 to give the
conpounds as listed-i E%Tabl NS.

Tab 2Preparation [err] R4
B.p. 2 - CH3 - CH3 ll\f—?o mrHg) %3 [err] [err]

(9 mMHg) Effects of the Ipf¥ention The i azopyridi ne
derivatives [I] of the pKesent |n99ﬂ¢%IpCOOCH\R4 nmi

5
wherein R! is a lower alkyl group, R2 is a lower alkanoyl group, and R3

10 and R4 are each a lower alkyl group, or both combine at the end thereof to
form an alkylene group having 3 to 6 carbon atoms, or a pharmaceutically
acceptable salt thereof, which comprises reacting a compound 6f the
formula [II]:
_ N.

15 Rl_</ | N—R?

COOH [11]

20 N
\OX
N—N Y
wherein R1 and R2 are the same as defined above, and Y is a hydrogen
atom or a protecting group, or a salt thereof, or a reactive derivative at

the carboxyl group thereof, with a compound of the formula [III]:

25 _ R3

X-CH,0C00CH (]
R

wherein X is a reactive residue, and R3 and R4 are the same as defined

above, and when Y is a protecting group, followed by removing said



and a-pharmaceutically acceptable salt thereof show nore excell ent
angiotensin Il antagonistic activities than the conventi onal
L'm dazopyri di ne derivatives and are useful for the propm‘u eat rrent

of hypertension in warm bl ooded ani mal s incl uding human For -

exanpl e, when the 10 hypotensive activity thereof ME ﬂlm ng
spont aneously hypertension rats, one 05 the deS| red conp ’,ﬂm
present invention, 2-n-propyl-5-acetyt

Htetrazol - 5- yI)b| phenyl 4-yl 1 et hyl -4, 5, 6 7-
tetrahydr oi ;p ﬁxffmﬁl cboam/dl uﬁna@eskafﬁ byrddﬂv)e@eingqhéonyl -
ter shovved t

oxymet hyl e hypotenS|ve act|V|ty three tines as s rong as 15
that of the produetiod: pharmeccuticall pcceptablaisals theeod. or t he

correspondi ng net hyl e r thereof.. Mreover, onpounds [I] of the
present inventio -andg BHP?EQ‘PW%%MQ’HPE COMPrigeedeof can be

et vare f onhePipduiftafiyoefitefe ahfRlh ithe AFRBBINIAs" & i RECOTR | 36
hi gh. sThus, Céq?ﬁl)&ﬁf@%ﬂij% dddveditidnae I}iHa?ﬁ&'&butleé{Hgtdc@B gdble &arrier or

phar ITB.CEUtI y acceptable salt thereof can be uSed a a nedi canent safely
and properl)dlllmﬁi des, the compounds [I] of the present |nvention and a
- 17 - pharmaceuti cal IK accept abl e salt _t hereof &%Z ci al I drochl ori de
thereof) are excel. entAimethadfen the prephylgxisoor ﬁ@90£ qn§mram;d

w th a warm-blooded animal which comprises administering a therapeutically
effective amount of the compound as set forth in claim 1 to a 'subject
10 suffered from hypertension.
8. A method for the prophylaxis or treatment of hypertension in
a warm-blooded animal which comprises administering a therapeutically
effective amount of the compound as set forth in claim 2 to a subject
suffered from hypertension. _
15 9. A method for the prophylaxis or treatment of hypertension in
a warm-blooded animal which comprises administering a therapeutically
effective amount of the compound as set forth in claim 3 to a subject

suffered from hypertension.



high purity. The conpounds [I] of the p};,@g@g}g{algventlon and a

phar maceutical ly acceptable salt thereof ed nst
i ght, etc., so that they can be advant si n the Jrgﬁgséﬂgl\é@&”
ty eat ment of hypertensi on. Further, the of thelpres E

I nvention and a pharnmaceutically accept able salt thereof are | ow t OXi c, and
hence, they show high safety as a nedi §iment . What —l—s*ci—arﬁ%d----ks~_lm
An imdazopyridine derivative of the férmula [I]: 5 N
R3 [I] 10 wherein RL is a |ower alkyl group, R2 is a n‘jmm,ﬂl w)"!uh'm.m

and R3 and RApar8ceaehitelwsarar! Kyl groups, or both co

thereof to forman al kyl ene group having 3 to 6 carbon atom; or a

pharmaceutically 15 accept abl e salt thereof 2.
2-n- Propyl - 5-acet yl - y‘& (1 Htetrazaql -5- nyl - 4- -
rethyl - 4.5, 6, 7- t et r ahydRdMidaaepyrdineg gw af&smw [i]3aci d (3-
pent yl )oxycar bonyl oxynet hyl 1\?st er,. or a phar naceut i cally acceptable salt
t her eof . : 7
N R3
coocH,0coocHl - [
W )
N“ "NH
N—N

wherein R! is a lower alkyl ‘toup,’ Rzﬂs alower alka'ﬁbyl group, and R3

At ther %end thereof to

and R# are each lower: alkyl ps, ‘or_‘bot_l_'i'_ comb1

15 pharmaceutlcally acceptable salt thereof sa1d 1m1dazopyr1d1pe derivatives

have an excellent anglotcnsm bid antagomstlc activity and are useful for the

prophylaxis or treatment of hypertension.



26.. 7 3. :

2-n-Propyl -5-acetyl -3-{2'-(1Htetrazol - 5-yl ) bi phenyl -4-yl] -

met hyl -4, 5, 6, 7-t et rahydr oi m dazo[ 4, 5- ¢] pyri di ne-4-carboxylic acid

cycl ohexyl oxycar bonyl oxymet hyl ester, or_a pharmaceutically acceptable salt
t hereof . 4. The conpound accordi ng to-a-i%«—ene of ctaime 1 to 3, wherein
25 the pharnmaceutically acceptable salt is hydr ochl ori de. 5. A

process for preparing an i A@OMB&DWEV&)E\IH%ATWESOMUI all]:
19 [err] [I] wherein [AND PROCESS'FORYPREPARING 'FHE ISAMEal kanoyl

group, and R3 10 -and R4 are each a | ower al kyl group, or both conbine
at the end thereof to forman al kyl ene group having 3 to 6 carbon atons, or

a pharmaceutically acce ble salt thereof, which conpri gfs rea.(éﬁl ng a
conmpound of the fornul ap'i. ¢ presgnt invemion relates to nPlng“E aFoPYEINeer 1 and

R2 are the sangk 25,f\idd REANELNGporitlive hetifit)Y $h@%°Process for preparing the
same.
Prior Art

Angiotensin II is a biologically active peptide consisting of
eight amino acids, which is produced by specific conversion of angiotensin
I by an angiotensin converting enzyme mainly during the circulation in the
lung. Said angiotensin II constricts the vascular smooth muscle as well as
promotes the secretion of aldosterone in the adrenal cortex, by which the
blood pressure is increased. Therefore, it is well known that angiotensin
II receptor antagonists may be useful in the treatment of hypertension.

- Based on the above-mentioned mechanism, there have been
known some hypotensive agents, for example, imidazopyridine derivatives
such as 2-(lower alkyl)-5- (lower alkanoyl)-3-(substituted

- biphenylyl)methyl-4, 5 6,7-tetrahydroimidazo[4,3- c]pyr1d1ne-4-carboxyhc
acids, and a pharmaceptlca'lly acceptable salt thereof (cf J apanese Patent
First Publication (Kokal) No 279361/ 1993) -

Said knoyvn compounds have some problems when used
clinically. For examp‘le some compounds have dlfﬁculty m being
absorbed from the digestive organs whei admlmstered orally, or even if
being absorbed well at the digestive organs, other compounds are hardly
converted into the active form in the plasma after being absorbed.

Under the above-mentioned circumstances, it has been desired

. to develop a compound which can be well absorbed from the digestive
organs and thereafter, becomes quickly the active form in the plasma so
that it can show excellent pharmacological activities. |

Brief Description of the Invention
An object of the present invention is to provide novel



atoamor, a protecting group, or a salt thereof, or a reactive derivative at
the carboxyl group thereof, with a conmpound of the formula [II11]: 25

R3 wherein X is a reactive residue, and R3 and R4 are the same as defined
above, and when Y is a protecting group, followed by renoving said
protecting gro } nverting the
product into a %1; ot %RI‘%WJ%%&S:S%W A
pharmaceutical conposition whrcihr CONMPTTSES a therapeutically effective
anount of the conpound as set forth inclaimlin 5 adm xture with a
conventi onal :cal cceptable carrier or diluent. 7. A net hod
for the propﬁgpgéﬁ§9§ftb§§8%ﬁ§%t of hypertension in a warm bl ooded ani ma
whi ch conprises adm nistering a therapeutically effective anount. of the
conpound as set forth in claiml1l to a subject 10 suffered from
hypertensi on. 8. A nmeAhathitlazopyrdinedesivative ofrtherfortrmadatIpf -
hypertension in a warm bl ooded ani mal which conprises adm nistering a

he conmpound as set forth in claim2 to

a subject suffered frompiypg 15 9. A nmethod for the
prophyl axi s or treatment of WQypextepdeR2in a warm bl ooded ani mal which

conprises adm nistering a therapeufically R3

R4

wherein R! is a lower alkyl group, R? is a lower alkanoy! group, and R3
and R4 are each. lower alkyl groups, or both combme at the end thereof to
form an alkylene group havmg 310 6 carbon atoms and a

pharmaceutically acceptable salt thereof sald 1m1dazopyndme derivatives
‘have an excell¢nt angiotensinII- antagomstlc act1v1ty and are useful for the

prophylaxis or. treatment of hypentension. .- . -

g



~effective amount of the conpound as set forth in claim3 to a subject

suf frered from hypertensi on. Thi s Sheet- Has Been Replaced TH S SHEET HAS
BEEN REPLACED - 21 - Abstract of Disclosure: An imdazopyridine derivative
of the formula [I1]: N[I] 10 wherein [eBr] is a lower alkyl group, [err] is
a |l ower al kanoyl group,and [err] and R4 are each | ower al kyl groups, or

bot  comi ne ok, ARIGNE 5 RclaMe AMFAILAPS BLAYP having 3 o 6

carbon atons : rmaceuticalTy accep e salt thereof,said
i m dazopyridine derivaVhegshdavftish BrefiiRNbul Uil presieRct lofail ag@ani stic

activity and are useful for the prophylaxis or treatnent of hypertension.
acceptor, the acid acceptor includes, for example, an alkali metal

carbonate, etc. The reaction is preferably carried out at a temperature of
from under cooling to with heating, for example, at a temperature of from

-10°C to 100°C. The solvent is, for example, acetone, dimethyl

h

formamide, dimethylsu_lfoxide, etc.
The present compounds [I] may be obtained in the form of a
mixture of two position isomers,which are prepared by reacting the compound
0 [V] with the compound [IV] at 1-position of the imidazopyridine nucleus or
3-position thereof. In this case, these isomers may be separated by a
conventional method such as silica gel column chromatography,
recrytallization, etc.
The reaction of the cqmpoéu__qd--[-V__L] with-the compound [VII]
15 may be carried out in the presenceg or absence of an acid or baseWhen
the reaction is carried out in the presence of an acid o base, the acid.
includes, for example, an inorganfc_aciél"'"'(e'fg. hydrochloric acid, 'éillfﬁrifc
acid, phosphoric acid, etc.), and an organic. acid (e:g. oxalic acid; fumaric
acid, etc.), and the base includes, for example, an inorganic basesuch as an
20 alkali metal carbonate, an alkali metal hydrogen carbonate, etc. The
reaction is carried out in a suitable solvent at a temperature of from under
cooling to with heating, for example, at a temperature of from 10°C to
100°C, preferably at a temperature of from room temperature to a boiling
point of the solvent to be used. The solvent includes, for example, water
25 or a lower alkanol, or tetrahydrofuran, dioxane, 6r a mixture of these
solvents and water.
The reaction of the compound [VIII], which is obtained by the
reaction of the compound [VI] with the compound [VII], with the
compound [IX] is carried out by a conventional method. For example, the

30 reaction is carried out in the presence or absence of a base or



