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The present invention relates to imidazo pyridine derivatives of formula (I), in which the phenyl moiety is subsﬁmmd, and in which
the imidazo pyridine moiety is substituted with carboxamide group In 6-position, which inhibit exogenously or endogenously stimulated
gastric acid secretion and thus can be used in the prevention and treatment of gastrointestinal inflammatory diseases.
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IMIDAZO PYRIDINE DERIVATIVES WHICH INHIBIT GASTRIC ACID SECRETION

TECHNICAL FIELD

The present invention relates to novel compounds, and pharmacentically acceptable salts
thereof, which inhibit exogenously or endogenously stimulated gastric acid secretion and
thus can be used in the prevention and treatment of gastrointestinal inflarnmatory diseases.
In further aspects, the invention refates to compounds of the invention for use in therapy; 1o
processes for preparation of such new compounds; to pharmaceutical compositions
containing at least one compound of the invention, or a pharmaceutically acceptable salt
thereof, as active ingredient; and to the use of the active compounds in the manufacture of
medicaments for the medical use indicated above. The invention also relates to new

intermediates for in the preparation of the novel compounds.
BACKGROUND ART

Substituted imidazo[1,2-a]pyridines, useful in the treatment of peptic ulcer diseases, are
known in the art, e.g. from EP-B-0033094 and US 4,450,164 (Schering Corporation); from
EP-B-(0204285 and US 4,725,60! (Fujisawa Pharmaceutical Co.); and from publications by
J. 1. Kaminski et al. in the Journal of Medical Chemistry {vol. 28, 876-892, 1983: voi. 30,
2031-2046, 1987; vol. 30, 2047-2051, 1987, vol. 32, 1686-1700, 1989; and vol. 34, 533-
541, 1991).

For a review of the pharmacology of the gastric acid pump (the H¥, K+-ATPase), see Sachs
‘et al. (1995) Annu. Rev. Pharmacol. Toxicol. 35: 277-305.

DISCLOSURE OF THE INVENTION
It has surprisingly been found that compounds of the Formula I, which are imidazo

pyridine derivatives in which the phenyl moiety is substituted, and in which the imidazo

pyridine moiety is substituted with a carboxamide group in 6-position are particularly
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effective as inhibitors of the gastrointestinal H*, K+-ATPase and thereby as inhibitors of
gastric acid secretion. The carboxamide group in 6-position is optionally selected to give

compounds of Formula I a molecular weight < 600.
In one aspect, the invention thus relates to compounds of the general Formula I

Rl

H!
\N =" N A\
[ y
N A

N

HS

or a pharmaceutically acceptable salt thereof, wherein

Rlis
(a) H,
(b) CHy, or
(e} CH,OH:

RZ s
(a) CH;, or
(b} CH2CH3;

R3 is
{a) H,
(b) Cy-Cp alkyl,
(c) hydroxylated C-Cg alkyl, or
(d) halogen;
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R4 is

() H,

(b) C-Cg alkyl,

(c) hydroxylated C|-C4 atkyl, or
(d) halogen;

R3is
{(a) H, or

(b) halogen;

RS and R7 arc independently selected substituents, comprising C, H, N, O, S, Se , P and

Halogen atoms, which give compounds of Formula I a molecular weight < 600, provided
that at least one of R® and R” can not be H, C-Cg alkyl, hydroxylated C,~Cg alkyl,or Cy~
Cg alkoxy-substituted C;~Cjg alkyl, and

Xis
(a) NH. or
(b)Y 0.

As used herein, the term “C|—Cg alkyl” denotes a straight or branched alky! group having
from 1 to 6 carbon atoms. Examples of said C-Cg alkyl include methyl. ethyl, n-propyl.
iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and branched-chain pentyl and

hexyl.

The term “halogen” includes fluoro, chioro, bromo and iodo.

. 6 7 . . ..
The substitutents R~ and R are defined as independently seiected substituents, comprising

C.H.N, 0, S, Se, P or Halogen atoms, which give compounds of Formula [ a molecular

weight £ 600, which is a definition easily understood by a persen skilled in the art.
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Examples of substituents that fall within the scope of this definition includes, but is not

limited to,

30

{2) H,

{b) C1~Cyg alkyl,

{c) hydroxylated C;-Cy alkyl,

(d) C;~Cg alkoxy-substituted C,-Cg alkyl,

{ &) C;—Cg alkenyl,

( f) C3-Cg alkynyi,

( g ) halogenated C,-Cg alkyl,

( h) C3-Cg cycloalkyl,

{ i) cycloalkyl-substituted C;—Cg alkyl,

( j) aryl, in which aryl represents phenyl, pyridyl, thienyl, imidazolyl, indelyl. naphthyl
or furanyl, optionally substituted by one or more substituents sel=cted from halogen,
C—Cg alkyl, C,-Cg¢ alkoxy, CF3, OH, nitro, amino, C,—Cg alkyl-NH-, (C;-Cg
alkyl);~N—, or CN or NH380,,

(k) aryl substituted C;—Cg alkyl, in which aryl represents phenyl, pyridy!, thienyl,
imidazolyl, indolyl, naphthy! or furanyl , optionaily substituted with one or more
substituents seiected from halogen, C;~Cg alkyl, C;~Cg alkoxy, CF3, OH, nitro, amino
C,—Cg alkyl-NH-, (C|~Cg alkyl)s—N—, CN or NH;50,,

(1) R8~AC-Cy) alkyl-, wherein R3 is NH,C=0-, C;~Cg alkyl-NHC=0-, (C;-Cq
alkylhNC=0-, C;~Cg alkyl-OOC-, NH;804~, C-Cg alkyl-SO,NH-,
ArSO,NH-, cyano, C;—Cg alkyl-CO-NH~, C;-Cg alkyl-QOCNH-, C;-Cg alkyl-
O-, C7-C)y alkyl-0- C=Cg alkyl-S0-, C|~Cg alkyl-S~, C|-Cg alkyl-SOa-, C|~
Ce¢ alkyl-C=0-, NHy~, C,|~Cg alkyl-NH-, (C,—Cjg alkyl);N-, ArCONH-, Ar(C{-C¢
alky)CONH, ArNHSO,;-, (Ar)y-N-80,-, C|-Cg¢ alkyl-NHSO,—, ArS-, ArSO-,
ArSOy—, ArC=0-, NH,CONH- C,-Cg alkyl-NHCONH-, (C,~Cg alkyl)s—
NCONH-, AtNHCONH-, Ar-O-, Ar-NH-, Ar(C;~Cg alkyl)N-, (C,-Cq
alkyl)sNSO»—, hydroxylated C1-C6 alkyl-O- or morpholinyl ; wherein Ar represents
phenyl, pyridyl, thienyl, imidazoly!, indolyl, naphthy! or furanyl, optionally
substituted with one or more substituents selected from halogen, C,—Cg alkyl. C,-Cg

alkoxy, CF3, OH, CN, nitro, amino, C;-Cg alkyl-NH-, or (C|~Cg alkyD)sN-.
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(m) C+-Cy» .
(n) OH, O-C|-Cg alkyl, or O-hydroxylated C,~Cg alkyl,
R—NR

o) />"‘ wherein R9 and Rm are independently H or C{-Cg alkyl,
R'C—N

p) RI(C,-Cg) alkyl-COO-(C,-Cg) alkyl- wherein R1! js HOOC-, C,-Cg alkyl-

OOQC- or an amino carbony! group with the formula

@}

AN/RH

L

wherein R12, R}3 are the same or different H, or C;-Cg alky!

RS and R7, together with the nitrogen atom to which they are attached, form a
saturated or unsaturated ring optionally containing one or more further heteroatoms
(for example morpholine, piperazine, pyrrolidine, piperidine), optionally substituted
with one or more substituents selected from halogen, C,—Cq alkyl, C;—Cg alkoxy, CF3,
OH, nitro, amino C—Cg alkyl-NH-, (C|—Cg alkyl)s—-N—, CN ,NH,50,, phenyl,
NH,CO-, C-C; alkyl-CO-, the ring can be fused with an aromatie ring (such as
tetrahydroquinoline);
Both the pure enantiomers, racemic mixtures and unequal mixtures of two enantiomers are
within the scope of the invention. It should be understood that all the diastereomeric forms
possible (pure enantiomers, racemic mixtures and unequal mixtures of two enantiomers)
are within the scope of the invention. Also included in the invenzion are derivatives of the
compounds of the Formula I which have the biological function of the compounds of the

Formula I, such as prodrugs.

It will also be appreciated by those skilled in the art, although derivatives of compounds of
formula I may not possess pharmacological activity as such, they may be administered
parenterally or orally and thereafter metabolised in the body to form compounds of the

invention which are pharmacologically active. Such derivatives may therefore be described
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as "prodrugs”. All prodrugs of compounds of formula [ are inchuded within the scope of the

invention.

Depending on the process conditions the end products of the Formula I are obtained either
in neutral or salt form. Both the free base and the salts of these end products are within the

scope of the invention.

Acid addition salts of the new compounds may in a maoner known per se be transformed
into the free base using basic agents such as alkali or by ion exchange. The free base

obtained may also form salts with organic or inorganic acids.

In the preparation of acid addition sals, preferably such acids are used which form suitably
pharmaceutically acceptable salts. Examples of such acids are hydrohalogen acids sich as
hydrochloric acid, suiphuric acid, phosphoric acid, nitric acid, aliphatic, alicyclic, aromatic
or heterocyclic carboxyl or sulphonic acids, such as formic acid. acetic acid, propionic acid,
succtnic acid, glycolic acid, lactic acid, malic acid, tartaric acid, eitric acid, ascorbic acid.,
maleic acid, hydroxymaleic acid, pyruvic acid, p-hydroxybensoic acid, embonic acid,
methanesulphonic acici. ethanesulphonic acid. hydroxyethanesulphonic acid,

halogenbensenesulphonic acid, toluenesulphonic acid or naphthalenesulphonic acid.

Preferred compounds according to the invention are those of the Formula T wherein Rl is
CH; or CH>0H: R is CHj3 or CH,CH3: R3 is CH.3 or CH,CHa: R# is CH3 or CH,CHjy:
R3is H, Br, Cl, or F: R6 and R7 are independently (provided that at least one of RS and R7
can not be H, Cy-Cg alkyl, hydroxylated C;-Cg alkyl or C;-Cg alkoxy-substituted Cy-Cg
alkyl):

(2) H.

(b) C—Cy alkyl,

(c) hydroxylated C|~Cg alky!,

(d) C-Cg alkoxy-substituted C;—Cyg aikyl,

{ e) C3-Cp alkenyl,

( £} C3~Cg alkynyl,
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{ ) halogenated C-Cyg alkyl,

{ k) C3~Cg cycloalkyl,

( i) cycloalkyl-substituted C)-Cg alkyl,

(j) aryl, in which aryl represents phenyl, pyridyl, thienyl, imidazolyl, indolyl, naphthyl
or furanyl, optionally substituted by one or more substituents sejected from halogen,
C,-Cg alkyl, C|—~Cg aikoxy, CF3, OH, nitro, amino, C;—Cg¢ alkyl-NH-, (C|-Cg
alkyf);—N~-, or CN or NH;80,,

(k) aryl substituted C—Cg alkyl, in which aryl represents phenyl, pyridy!, thienyl.
imidazolyl, indolyl, naphthyl or furanyl , optionally substinuted with one or more
substituents selected from halogen, C-Cj alkyl, C;~Cg4 alkoxy, CF3, OH. nitro, amino
C,—-Cg¢ alkyl-NH-, (C;-Cjg alkyl);-N~, CN or NH280s,

(1) R8—C-Cg) alkyl-, wherein R8 is NH.C=0-, C~Cg alky-NHC=0-, (C;—Cg
alkyl)NC=0-, C|-C¢ alkyl-O0C-, NH,50,~, C-Cg alkyl-SO.NH-,
ArSOsNH-, cyano, Ci-Cg alkyl-CO-NH-, C,-Cg alkyl-OOCNH-~, C;-Cg alkyl~
O-, C4-Cyq alkyl-O- C~C¢ alkyl-S0-, C;~Cg alkyl-S—, C)~Cg alkyl-504~, Cj-
Cg alkyl-C=0-, NH;—, C-Cg alkyl-NH-, (C|-Cg alkyl};N-, ArCONH-, Ar(C;-C;
alky])CONH, ArNHSO;-, (Ar)-N-50,—, C|-Cg4 alkyl-NHSO>—, ArS-, ArSO-,
ArSO;-, ArC=0-, NH,CONH- C,-C; alkyl-NHCONH-~, (C;~-Cg alkyl)»—
NCONH-, AINHCONH-, (C;-Cg alkyl);—N-SOs—, Ar-O—, Ar-NH-, Ar(C|-Cg
alkyl)N-, (C=Cg alkyl};NSO,—, hydroxylated C1-C6 alkyl-O- or morpholinyl ;
wherein Ar represents phenyl, pyridyl, thienyl, imidazolyl, indoly. naphthyl or
furanyl, optionally substituted with one or more substituents seiected from halogen,
C~Cg alkyl. Cj=Cg¢ alkoxy, CF3, OH, CN, nitro, amino, C~Cg alkyl-NH-, or {C\—
Cg alkylN-,

(m) C4-Cya

{n) OH, O-C\-Cg alkyl, or O-hydroxylated C;-Cg, alkyl,
r—N

(0) />“‘ wherein Rg and R'? are independently H or C;-Cg alky!,
R'S—N

{p} R!-(C,-Cg) alkyl-COO-(Cy-Cg) alkyl- wherein R!! is HOOC-, C-Cg4 alkyl-

OOC- or an amine carbony! group with the formula
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O

)LN/HQ

e

wherein R12, R13 are the same or different H, or C;-Cg¢ alkyl

R6 and R7, together with the nitrogen atom to which they are attached, form a
saturated or unsaturated ring optionally containing one or more further heteroatoms
{for example morpholine, piperazine, pyrrolidine, piperidine), optionally substiruted
with one or more substituents selected from halogen, C,—Cg¢ atkyl, C;-Cg alkoxy, CFj,
OH, nitro, amino C;-Cg alkyl-NH-, {C;-Cj alkyl);~N—, CN NH,80-, phenyl,
NH,CO-, C-Cg alkyl-CO-, the ring can be fused with an aromatic ring (such as
tetrahydroquinoline);

More preferred compounds according to the inventioa are those of the Formula [ wherein
R! is CH; or CH,OH: R2 is CH3, R3 is CH;3 or CH>CHjy: R* is CHy or CH,CH3; R3is H,
Br, Cl, or F; R% and R7 are independently (provided that at Jeast one of RS and R7 can not
be H, C{-Cg alkyl, hydroxylated C,-Cg alkyl or C;-Cg alkoxy-substituted C-C¢ alkyl)

(a) H,

(b) C-Cg alkyl,

(¢) hydroxylated C,—Cg alkyl,

(d) C1—Cg alkoxy-substituted C,~Cg alkyl,

(e) halogenated C;~Cg alkyl,

(f) aryl, in which aryl represents phenyl, pyridyl, imidazolyl, indolyl, or naphthy!,
optionally substituted by one or more substituents selected from halogen, C,—Cg alkyl,
C,—Cg alkoxy, CF3, OH, C,-Cg alkyl-NH-, (C,—Cg alkyl);—N—, or CN;

(2) aryl substituted C—Cg alkyl, in which aryl represents phenyl, pyridyl, imidazelyl.
indolyl, or naphthyl, optionally substiluted with one or more substituents selected from
halogen, C,~Cg atkyl, C;-Cg alkoxy, CF, or OH,
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(h) RB~(C-Cg) aikyl-, wherein R8 is NH,C=0-, C;-Cg alkyl-NHC=0-, (C,~C

alkyl);NC=0—, C—Cg alkyl-O0C-, cyano, C;-Cg alkyl~-CO-NH-, C,~-Cg alkyl-
OOCNH~, C|-Cg alkyl-0~, C3-Cy3 alkyl-O- C|-C, alkyi-SO-, C,-Cg¢ alkyl-S-,
C—Cp alkyl-C=0~-ArCONH-, Ar{Cy-Cg alkyDCONH, ArC=0-, NH,CONH- C|-
Cg alkyl-NHCONH-, (C|-Cg aikyl),-NCONH-, ArNHCONH-,hydroxylated C1-C6
alkyl-O- or morpholinyt ; wherein Ar represents phenyl, pyridyl, imidazolyl, indolyl,
or naphthyl optionally substituted with one or more substituents selected from halogen,
C—=Cg alkyl, C;~C¢ alkoxy, CF3, OH, CN,

() Cy-Cys alkyl
(HOH,
(k) RH(C,-Cg) alkyl-COO-(C;-Cg) alkyl- wherein R1! is HOOC-. or C,-Cg alkyl-00C

R6 and R7, together with the nitrogen atom to which they are attached, form a saturated ar

unsaturated ring optionally containing one or more further heteroatoms (for example

morpholine, piperazine, pyrrolidine, piperidine), optionally substituted with one or more

substituents selected from halogen, C\~Cg alkyl, C,-Cg alkoxy, CF3, OH, nitro, amino,
CN ,NH.503, phenyl. NHyCO-, C,-Cg alkyl-CO-, the ring can be fused with an aromatic

ring {such as tetrahydroquinoling)

Most preferred compounds according to the invention are:

2,3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-6-(morpholinocarbonyl)-imidazo[ 1,2-
ajpyridine

N-(4-ethoxyphenyl)-8-{2-ethyl-6-methylbenzylamine)-2, 3-dimethylimidazo[ 1.2-
a]pyridine-6-carboxamide
N-[2-(dimethylamine)-2-oxoethyl]-8-(2-ethyl-6-methyibenzylamino)-N,2 3-
trimethylimidazo[ 1,2-a)pyridine-6-carboxamide
(8-(2-ethyl-6-methylbenzylamina)-2,3-dimethylimidazo[ | ,2-a}pyridin-y1}{(4-
methylpiperazino)methanone
1-{(8-(2-ethyl-6-methylbenzyiamino)-2,3-dimethylimidazof 1 ,2-a]pyridin -6-
yhecarbonyl)-2-(s)-pyrrolidinecarboxamide

B8-(2-ethyl-6-methylbenzylamino)}-N-hydroxy-2,3-dimethylimidazo{1,2-a)pyridine-6-

_carboxamide
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10

(2-ethyl-6 methylbenzylamino)-N-{2-(2-hydroxyethoxy)ethy!)-2,3-dimethylimidazo{ ! ,2-

a]pyridine-6-carboxamide

(8-(2-ethyl-6-methylbenzylamino)-2,3-dimethylimidazo[ §,2-a)pyridin-6-y1)(3-hydroxy-
1-pyrrolidiny!)methancne
¢ N-(3,4-dihydroxyphencthyl)-8-(2-ethyl-6-methylbenzylamino)-2,3-

dimethylimidazo[l,2-a}pyridine-6-carboxamide

s 8-(2-ethyl-6-methylbenzylamino-3-(hydroxymethyl)-2-methyl-6-{morpholinocarbony!)-
imidazo(1.2-alpyridine

* N~((8-{2-cthyl-6-methylbenzyl}amino)-2,3-dimethylimidazo[ 1,2-a]pyridin-6-
yl)carbonyl)guanidine

s 4-(2-{((8-(2-ethyl-6-methylbenzylamino)-2,3-dimethylimidazo[ 1,2-a]pyridin-6-
yhcarbonyl)amino)ethoxy)-4-oxobutanoic acid

Preparation

The present invention also provides the following process for the manufacture of

compotunds with the general Formula L.

A process for manufacture of compounds with the general Formula I comprises the

following steps:

a) Compounds of Formula II

H,N = ng_nz
N —

1I
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1

wherein R!, R2, R3, R4, RS, and X are as defined in Formula I, can be hydrolyzed under
standard conditions to the comesponding carbexylic acid to the corresponding carboxylic

acid compounds of Formula 11

(0] R
HO =~ N N\ o
\ ——
X
A2 R
ot

oI

b) Compounds of the Formula [II wherein R}, R2, R3, R4, R5 and X is as defined in

Formula I can be reacted with amino compounds of Formula [V

. 7 . .
wherein R6 and R’ are as defined for Formula I, in the presence of a coupling reagent to

the corresponding amide compounds of the Formula k. The reaction can be carried out in an

15 inert solvent under standard conditions.

The present invention alsa provides the following process for the manufacture of

intermediate compounds with the general Formula II.

A process for manufacture of compounds with the general Formula IT wherein X is NH

comprises the following steps:
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12
a) Compounds of the general Formula V
O
Ci SN
=
Cl
N
o7 "o

v

.,
R v

10 wherein RS and R7 arc both hydrogen, to the coresponding amide of the Formula VI. The

reaction can be carried out in standard conditions in an inert solvent.

RB
~ X

pr
c

,N;O
° VI

15 b) Compounds of the general Formula VI can be reacted with ammonia to compounds of

the gencral Formula VII
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13
0
Hs
N NN
Lol
NH,
Ny,
o VI

wherein RS and R7 are both hydrogen. The reactions can be carried out under standard

conditions in an inert solvent.

¢) Compounds of the Formula VII can be reduced e.g. by using hydrogen and a catalyst
such as Pd/C 10 compounds of the Formula VIII

2 Vil

wherein R6 and R7 are both hydrogen. The reaction can be carried out under standard

conditions in an inert solvent.

d) The imidaro{l.2-a]pyridine compounds of the Formula X can be prepared by reacting

compounds of the general Formula VIII with compounds of the general Formula IX

IX

wherein R2 is as defined for Formula 1 and Z is a leaving group such as halogen, mesyl.

tosyl and R represents H, CH3 or an ester group such as COOCH;, COOC;H; ctc.
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14

The reaction is carried out under standard conditions in an inert solvent such as acetone,

acetonitrile, alcohol, dimethylformamide, etc. with or without a base.

O ﬂg
R
N ~ N
|, N
H = \N
NH, X

e) Compounds of the Formula X can be reacted with compounds of the Formula XI

4
R X1

o wherein R3, R# and R3 are as defined for Formula I and Y is a leaving group. such as a

halide, tosyl or mesyl , to the compounds of the Formula XII.

o Py
&
R\N NN N\
7 S ..___'N
NH
Rt R?

LY
R X1
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15

wherein R2, R3, R4, and R? are as defined for Formula I and R® and R7 both hydrogen and
Rg is H, CH3 or an ester group such as COQCH,4, COOC,Hsg, etc. It is convenient to
conduct this reaction in an inert solvent, e.g. acetone, acetonitrile, dimethoxyethane,
methanol, ethanol or dimethylformamide with or without a base. The base is e.g. an aikali
metal hydroxide, such as sodium hydroxide and potassivrn hydroxide, an alkali metal
carbonate, such as potassium carbonate and sodium carbonate; or an organic amine, such as

triethylamine.

f) Reduction of compounds of the general Formula XII wherein R? is an ester group e.g.
by using lithium borchydride in an inert solvent, such as tetrahydrofuran or diethyl ether. 10
the compounds of the general Formula I wherein R! is CH,OH and R6 and R7 are both
hydrogen.

Medical use

In a funther aspect, the invention reiates to compounds of the formula I for use in therapy,
in particular for use against gaswointestinal inflammatory diseases. The invention also
provides the use of 2 compound of the formula 1 in the manufacture of 2 medicament for
the inhibition of gastric acid secretion, or for the wreaimenr of gastrointestinal inflammatory

diseases.

The compounds aceording to the invention may thus be used for prevention and treaiment
of gastrointestinal inflammatory diseases, and gastric acid-related diseases in mammals
including man, such as gastritis, gastric ulcer, duodenal ulcer, reflux esophagitis and
Zollinger-Ellison syndrome. Furthermore, the compounds may be used for treatment of
other gastrointestinal disorders where gastric antisecretory effect is desirable. e.g. in
patients with gastrinomas, and in patients with acute upper gastrointestinal blecding. They
may also be used in patients in intensive care situations, and pre-and postoperatively to

prevent acid aspiration and stress ulceration.
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The typical daily dose of the active substance varies within a wide range and will depend
on various factors such as for example the individual requirement of each patient. the route
of administration and the disease. In general, ora! and parenteral dosages will be in the

range of 5 to 1000 mg per day of active substance.
Pharmaceutical formulations

In yer a further aspect, the inveation relates to pharmaceutical compositions containing at
least one compound of the invention, or a pharmaceutically acceptable salt thereof. as

active ingredient.

The compounds of the invention can also be used in formulations together with other active

ingredients, e.g. antibiotics such as amoxicillin.

For clinical use, the compounds of the invention are formulated into pharmaceutical
formulations for oral, rectal, parenteral or other mode of administration. The
pharmacentical formulation contains at least one compound of the invention in
combination with one or more pharmaceutically acceptable ingredients. The carrier may be
in the form of a solid, semi-solid or liquid diluent. or a capsule. These pharmaceutical
preparations are a further object of the invention. Usually the amount of active compounds
is between 0.1~95% by weight of the preparation, preferably between 0.1-20% by weight
in preparations for parenteral use and preferably between 0.1 and 50% by weight in

preparations for oral administration.

In the preparation of pharmaceutical formuiations containing a compound of the present
invention in the form of dosage units for oral administration the compound selected may be
mixed with solid, powdered ingredients, such as lactose, saccharose, sorbitol, mannitol,
starch, amylopectin, cellulose derivatives, gefatin, or another suitable ingredient, as well as
with disintegrating agents and lubricating agents such as magnesium stearate. calcium
stearate, sodium stearyl fumarate and polyethylene glyco! waxes. The mixture is then

processed into granules or pressed into tablets,
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Soft gelatin capsules may be prepared with capsules containing a mixture of the active
compound or compounds of the invention, vegetable oil, fat, or other suitable vehicle for
soft gelatin capsules. Hard gelatin capsules may contain granules of the active compound.
Hard gelatin capsules may also contain the active compound in combination with solid
powdered ingredients such as lactose. saccharose, sorbitol, mannitol, potato starch, corn

starch. amylopectin. cellulose derivatives or gelatin.

Dosage units for rectal administration may be prepared (i) in the form of suppositories
which contain the active substance mixed with a neutral fat base; (ii) in the form of a
gelatin rectal capsule which contains the active substance in a mixture with a vegetable oil,
paraffin oil or other suitable vehicle for gelatin rectal capsules; (iii) in the form of a ready-
made micro enema; or (iv) in the formn of a dry micro enema formulation to be

reconstituted in a suitable solvent just prior to administration.

Liquid preparations for oral administration may be prepared in the form of syrups or
suspensions, e.g. solutions or suspensions containing from 0.1% to 20% by weight of the
active ingredient and the remainder consisting of sugar or sugar alcohols and a mixture of
ethanol, water, glycerol, propylene glycol and polyethylene glycol. If desired. such liquid
preparations may contain coloring agents, flavoring agents, saccharine and carboxymethyl
cellulose or other thickening agent. Liquid preparations for oral administration may also be
prepared in the form of a dry powder to be reconstituted with a suitable solvent prior to

usée.

Solutions for parenteral administration may be prepared as a solution of a compound of the
invention in a pharmaceutically acceptable soivent, preferably in a concentration from
0.1% to 10% by weight. These solutions may also contain stabilizing ingredients and/or
buffering ingredients and are dispensed into unit doses in the form of ampoules or vials.
Solutions for parenteral administration may also be prepared as a dry preparation to by

reconstituted with a suitable solvent extemporanecusly before use.
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The compounds according to the present invention can also be used in formuiations,

together or in combination for simultaneous, separate or sequential use, with other active

ingredients, e.g. for the treatment or prophylaxis of conditions involving infection by

Helicobacter pylort of human gastric mucosa. Such other active ingredients may be

antimicrobial agents, in particular:

B-lactam antibiotics such as amoxicillin, ampicillin, cephalothin, cefaclor or cefixime;
macrolides such as erythromycin, or clarithromycin;

tetracyclines such as tetracycline or doxycycling;

aminoglycosides such as gentamycin, Kanamycin or amikacin;

quinolones such as norfloxacin, ciprofloxacin or enoxacin;

others such as metronidazole, nitrofurantoin or chloramphenicol; or

preparations containing bismuth salts such as bismuth subcitrate, bismuth subsalicylate,

bismuth subcarbonate, bismuth subnitrate or bistuth subgallate,

The compounds according to the present invention can also be used together or in

combination for simultaneous, separate or sequential use with antacids such as aluminium

hydroxide, magnesium carbonate and magnesium hydroxid or alginic acid, or

together or in combination for simultaneous, separate or sequential use with

pharmaceuticals which inhibit acid secretion, such as, H2-blockers (¢.g cimetidine,

ranitidine), H'/K” - ATPase inhibitors (£.g. omeprazole, pantoprazole, lansoprazole or

rabeprazole), or together or in combination for simultaneous, separate or sequential use

with gastroprokinetics {e.g. cisapride or mosapride).

Intermediates

A further aspect of the invention is new intermediate compounds which are useful in the

synthesis of compounds according to the invention.

Thus, the invention includes
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(a} acompound of the formufa XVIII
o R
HO = N’j\>;ﬁ2
S\
X
R? 2y

& X VI
. 1 02 53 ,4 .5
s  wherein R, R°,R", R, R™ and X are as defined for Formula L.
{b) a compound of the formula VI
0 R?
AN,
N ~ "N
L, N—re
R . ‘--N
MR, VI

PCT/SE99/00662

wherein R2, R6 and R7 are as defined for Formula I, and R? is H, CH3 or an ester group

such as COOCH,, COOC;H;s, etc.;
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{¢) 2 compound of the formula X
O [\
R
NT = N/g—a s
NN
NH
RS Ha

Rl

s wherein R2, R3, R%, R3, R® and R7 are as defined for Formula I. and R? is an ester group
such as COOCH,, COOCaH; etc;

EXAMPLES

w 1. PREPARATION OF COMPOUNDS OF THE INVENTION

Example 1.1

Synthesis of 2,3-dimethyl-8-(2-ethyl-6-methvlbenzylamino)-6-(morpholinocarbonyl)-
\s  imidazo[1,2-apyridine

CH,

SR

0 2 “--N
NH

H,C
CH,
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2.3-Dimethyl-8-(2-ethyl-6-methylbenzylamino}-imidazo[ 1,2-ajpyridine-6-carboxylic acid
{0.15 g, 0.44 mmol) and o-Benzorriazol-1-y}-N,N. N’ N'-Tetramethyluronium
tetrafluoroborate (TBTUX0.14 g, 0.44 mmel) were added to methylene chioride (10 mb).
Morpholine (0.12 g, 1.4 mmol) was added and the reaction mixture was stirred at ambient
temperature for 1.5 h. The reaction mixture was added to a column with silica gei and
purification by chromatography using ethylacetate : methylene chloride (1:1) as eluent gave
0.12 g (66%) of the desired product.

'H-NMR (300 MHz, CDCl3): § 1.2 (¢, 3H), 2.32 (s, 3H), 2.35 (s, 3H), 2.37 (5. 3H), 2.7 (q,
2H), 3.7 (s, 8H), 4.35 (d, 2H), 4.95 (bs, 1H), 6.15 (s, 1H), 7.0-7.2 (m, 3H), 7.4 (s, 1H)

Example 1.2

Svnthesis of N-(d-ethoxyphenvi)-8-(2-ethyl-6-methvibenzylaminag)-2,3-
dimethylimidazo( !,2-a]pyridine-6-carboxamide

H,C

2.3-Dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[ 1.2-a]pyridine-6-carboxylic acid
(0.15 g, 0.44 mmel) and o-Benzotriazol-1-yI-N,N,N' N'.Tetramethyluronium
tetrafluoroborate {TBTUY0.14 g, 0.44 mmol) were added to methylene chloride (10 ml). 4-
ethoxyanilin(0.19 g, 1.4 mmol) was added and the reaction mixture was stirred at ambient
temperature for 72 h. The solvent was evaporated under reduced pressure and the residue
was added to a column with silica gel and was purified by chromatography using
methylene chloride ; methanol (95:5) as eluent. The residue was treated with a hot mixture
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of hexane : ethyl acetate (2:1) and the product was filtered off and dried to obtain 8.14 g
(74 %) of the desired compound as white erystals.

'H-NMR (300 MHz, CDCl3): 8 1.2 {t. 3H), 1.4 (t,3H), 2.35 (s, 9H), 2.65 (q, 2H), 4.0 (q,
2H), 4.35 (d, 2H), 4.9 (1, 1H), 6.55 (5. 1H), 6.85 (d, 2H), 7.0-7.2 (m, 3H), 7.5 (d. 2H), 7.9
(s. 1H), 8.15 (s. 1H)

Example 1.3

Svnthesis of N-{2-(dimethylamine}-2-oxoethyl]-8-(2-ethyl-6-methylbenzyviamino)-N,2,3-
trimethylimidaze{ 1,2-a[pyridine-6-carboxamide

s f CH,
N

HC™ N = N
X \n/\ I /g‘CHa

o . oH, o A=y
NH

H,C
CH,

2,3-Dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[ I, 2-a}pyridine-6-carboxylic acid
{0.13 g, 0.38 mmol) and o-Benzotriazol-1-yl-N . NN* N'-Tetramethyluronium
tetraflucroborate (TBTU) (0.12 g, 0.38 mmol) were added to methylene chloride (10 mi).
N.N.Dimethyl-2-methylamino-acetarnide (0.088 g, 0.38 mmol) was added and the reaction
mixture was stirred at ambien! temperature for | h. The solvent was evaporated under
reduced pressure and the residue was purified by column chromatography using methylene
chloride : methanoi as eluent (95:5) which gave 80 mg (48 %) of the title product.

'H-NMR (500 MHz, CDCIl3): § 1.2 (t, 3H), 2.3 (s, 6H), 2.35 (s, 3H), 2.65 (g, 2H), 2.75 (s,
6H), 2.95 (s, 3H). 3.15 (s, 2H), 4.35 (bs, 2H), 4.85 (bs, 1H), 6.25 (s, 1H), 7.0-7.2 (m. 3H),
7.45 (s, 1H).

Example 1.4
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Synthesis of (8-(2-¢thyl-6-methylbenzylamino)-2, 3-dimethylimidazo[ 1, 2-alpyridin-ylj(4-
methylpiperazino)methanone

Q CH,
N =" N
(\ &\CH:
Hc"N XN
3
NH
C
" CH,

2,3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo( 1 ,Z-a]ﬁyﬁdinc-&carboxylic acid
(0.5 g, 1.48 mmol} and o-Benzotriazol-1-yl-N NN’ N*-Tetramethyluronium
tetrafluoroborate (TBTU)0.48 g, 0.1.5 mmol) were added to methylene chloride (20 mi)
and the mixture was stired for 5 min, N-methylpiperazine (0.16g, 1.6 mmol} was added
and the reaction mixture was stirred at ambient temperature overnight. The solvent was
evaporated under reduced pressure and purification of the residue by column
chromatography on silica gel using methylene chloride:methanol (9:1) as eluent gave 0.46
g {74 %) of the title compound.

1H-NMR (500 MHz,CDCl3): § 1.22 (t, 3H), 2.34 (s, 3H), 2.36 (s, 3H), 2.38 (s, 3H), 2.47
(bs, 4H), 2.71 (q, 2H), 2.80 (s, 3H), 3.65 (bs, 4H), 4.36 (d, 2H), 4.94 (t, 1H), 6.19 (s, 1H),
7.04-7.18 (m, 3H), 7.42 (5. 1K)

Example 1.5

Synthesis of 1-({8-(2-ethyl-6-methylbenzylamino)-2, 3-dimethylimidazo{ 1,2-a]pyridin -6-
yljcarbonyl)-2-(s)-pyrrolidinecarboxamide
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H.N._-©
Q CH,
s /
N N
- p——
X N
NH

H,C
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2,3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazof[1,2-a]pyridine-6-carboxylic acid
(0.15 g, 0.44 mmol) , o-Benzotriazo)-1-yl-N,N,N* N’.Tetramethyluronium
tetrafluoroborate (TBTU)(0.14 g, 0.45 mmol) and triethylamine (0.05 g, 0.5 mmol) were
added to methylene chleride (10 mi) and the mixture was stirred for 10 min.(S)-
prolinamide (0.016 g, 0.45 mmol) was added and the reaction mixture was stirred at
ambient temperature for | h.. The solvent was evaporated under reduced pressure and
purification of the residue by column chromatography on silica gel using methylene
chloride:methanol {9:1) as eluent and erystallization from diethyl ether gave 0.07 g t36 %o}

of the title compound.

1H.NMR (500 MHz,CDCl3): § 1.21 (t, 3H), 2.1-2.2 (m, 4H), 2.33 (s, 3H), 2.35 (s ,3H),
2.37 (s, 3H), 2.70 (q, 2H), 3.65-3.75 (m, 2H), 4.36 (d, 2H), 4.80 (bs, 1H), 4.94 (bs (1H),

5.88 (s, 1H), 6.33 (s, 1H), 6.98 (s, i1H), 7.04-7.19 (m,3H), 7.54 (5, 1H)

Example 1.6

Synthesis of 8-(2-ethyl-6-methylbenzylamino)-N-hydroxy-2,3-dimethylimidazof1,2-

ajpyridine-6-carboxamide
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Q CH,
HO
N “ZV N\
H - CH,
X N

NH

H,C

CH,

2,3-dimethyl-8-(2-cthyl-6-methylbenzylamino)-imidazo[ 1 ,2-a)pyridine-6-carboxylic acid
(0.15 g, 0.45 mmol) , o-Benzotnazol-1-yl-N,N,N' N'-Tetramethyluronium

5 tetraflucroborate (TBTUN0D.14 g, 0.45 mmol), tricthylamine (0.1 g, 0.99 mmo}) and
hydroxylamine hydrochloride (0.03] g, 0.46 mmol) in dimethylformamide (5 ml).

The title compound were prepared according to Example 1.5 (Yield: 0.016 g, 10 %)

10 'H-NMR (500 MHz,CDCl3): § 1.15 (bs, 3H), 2,25 (bs, SH), 2.6 (bs, 2H), 4.25 (bs, 2H),
4.95 (bs, 1H), 6.45 (bs, 1H), 6.9-7.1 (m, 3H), 7.75 (bs, 1H)

Example ].7

ts  Synthesis of (2-ethyl-G methylbenzylamino)}-N-{2-(2-hydroxyethoxy)ethyl)-2,3-
dimethylimidazo[1,2-a]pyridine-6-carboxamide

o CH,
0

Ho/'\/ \/\N SN \
CH
— 3

X N

NH
H,.C
} CH

20 2,3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[ },2-a]pyridine-6-carboxylic acid
(0.3 g, 0.88 mmol) , o-Benzotriazol- 1-yl-N,N,N’ N'-Tetramethyluronium tetrafluoroborate
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(TBTUY(0.29 g, 0.90 mmol) and 2-(2-aminocthoxy)ethanol (0.2 g, 1.9 mmol) in me(h'ylcné
chloride (10 ml).

The title compound were prepared according to Example 1.5 (Yield: 0.24 g, 80 %)
1H-NMR (500 MHz,CDCl3): 8 1.25 (t, 3H), 2.25 (s, 3H), 2.3 (s, 3H), 2.35 (s, 3H), 2.75 (q,
2H), 3.4-3.45 (m, 2H), 3.55-3.7 (m, 6H), 4.35 (d, 2H), 5.05 {t, 1H), 6.45 (s, 1H), 7.0-7.2
{m, 4H), 7.5 (s, 1H)

Example 1.8

Synthesis of (8-(2-ethyl-6-methylbenzylamino)-2,3-dimethylimidazo[1,2-a]pyridin-6-yi )(3-
hydroxy-1-pyrrolidinyl)methanone

ot CH,
N = N
HO—C' :g—CHJ
X N
NN
H,C
: CH,

2.3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[1,2-a)pyridine-6-carboxylic acid
(0.15 g, 0.44 mmol) , o-Benzotriazol-1-yl-N,N,N* N'-Tetramethyluronium
tetrafluoroborate (TBTUY0.14 g, 0.44 mmol) and 3-pyrrolidino} (0.12 g, 1.4 mmol) in
methylene chioride (10 ml).

The title compound were prepared according to Example 1.4. Crystallization from
cthylacetate:hexane (2:1} (Vield: 0.24 g, 80 %)

IH-NMR (300 MHz,CDCl3): § 1.23 (¢, 3H), 1.93 (bs, 2H), 2.33 (s, 3H), 2.34 (s,3H), 2.41
(s, 3H), 2.70 (g, 2H), 3.51-3.89 (m, 4H), 4.35 (d, 2H), 4.38-4.55 (m, 1H), 5.04 (bs, IH),
6.35 (s, IH), 7.01-7.16 (m, 3H), 7.51 (s, 1H)
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Example 1.9

Synthesis of N-(3.4-dihydroxyphenethyl)-8-(2-ethyl-6-methylbenzylamino)-2, 3
dimethylimidazoll,2-a]pyridine-6-carboxamide

a CH,
HO _
N N
H N—ch,
.
HO A N
NH
H.C
? CH,

2,3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[ 1,2-a]pyridine-6-carboxylic acid
{0.15 g, 0.44 mmol) and o-Benzotriazol-1-yl-N,N,N',N'-Tetramethyluronium
tetrafluoraborate {TBTUX0.14 g, 0.45 mmol} were added to dimethylformamide(10 mi)
and the mixture was stirred for 5 min. 3,4-dihydroxyphenetylamin (0.27 g §.4 mmol) and
triethylamine (0.28 g, 1.4 mmol) were added was added and the reaction mixture was
stirréd at ambient temperature for 72 h.. The solvent was cvaporated under reduced
pressure and purification of the residue by column chromatography on silica gel using
methylene chloride:methanol (9:1) as eluent and crystallization from acetonitrile gave
0.059 g (28 %) of the title compound,

TH-NMR (400 MHz,DMSO-dg): 8 115 (1, 1H), 2.22 (s, 3H), 2.33 (s, 3H), 2.37 (5. 3H),
2.65-2.74 (m, 41), 341 {q, ZH}, 4.37 (d. Z2H), 4.85 (t, 1H), 6.48 (dd, 1H]}, 6.63-6.66 (m,
2H), 6,70 (d, 1H), 7.07-7.21 (m, 3H), 8.04 (d, 1H), 8.49 (t, 1H), 8.63 (s, 1H), B.75 (s, 1H)

Example 1.10

Synthesis of 8-(2-ethyl-6-methylbenzylamino-3-(hydroxymethyl})-2-methyl-6-
{morpholinocarbonyl)-imidazo{ 1,2-ajpyridine
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CHEOH
N =~ N\
@bN :
-
CH,

8-(2-ethyl-6-methylbenzylamino)-3-hydroxymethyl-2-methylimidazo[ 1,2-a)pyridine-6-
carboxylic acid (0.012 g, 0.034 mmol), o-Benzotriazol-1-yl-N,N,N' N'-

s Tetramethyluronium tetrafluoroborate (TBTU)(0.011 g, 0.034 mmol) and morpholine
(0.009 g, 0.1 mmol) in methylene chloride (I ml)

The title compound were prepared according to Example 1.1. (Yield: 0.008 g, 56 %)

o 1H-NMR (300 MHz,DMSO-dg): 8 1.23 (t, 3H), 2.33 (s, 3H). 2.39 (s, 3H), 2.72 (g, 2H),
3.74 (bs, 8H), 4.37 (d, 2H), 4.85 (s, 2H), 5.02 (t, 1H), 6.27 (d, 1H), 7.06-7.22 (m, 3H), 7.75
(d, 1H)

Example 1.86

Synthesis of N-((8-(2-ethyl-6-methylbenzyl)amino)-2,3-dimethylimidazol1,2-a pyridin-6-
yl)carbonyl}guanidine

e /1\/\/\&

NH

S HC
RN CH,
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2,3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[1,2-a]pyridine-6-carboxylic acid
(0.5 g, 1.5 mmol} , diisopropyethylamin {0.57 g, 1.5 mmol) and guanidine carbonate (0.53
£. 2.9 mmol) were added 1o dimethy!formamide (10 ml). o-Benzotriazol-1-y}-N,N,N' N'"-
Tetramethylurcnium tetraflucroborate (TBTU)(0.48 g, 1.5 mmol) was added and the
reaction mixture was stirred at 50 °C for 3 h.. The solvent was evaparated under reduced
pressure and purification of the residue by column chromatography on silica gel using
methylene chloride:methanol (100:13) as eluent and crystallization from diethyl ether gave
0.12 g (21 %) of the title compound,

IH-NMR (500 MHz,CDCl3): & 1.1 (t, 3H), 2.25 (s, 3H), 2.3 (5, 3H), 2.35 (s, 3H), 2.7 (q,
2H), 4.35 (d, 2H), 4.8 (bs, 1H), 6.9 (s, 1H), 7.05-7.2 (m, TH), 8.25 (s, 1H)

Exampie 1.87

Synthesis of 4-(2-{({8-(2-ethyl-6-methylbenzylamino)-2,3-dimethylimidazo{1,2-a]pyridin-
6-yljcarbonyijaminojethoxy)-4-oxobutanoic acid .

o
o 1
HO Ny 2NN
i H — CH,
X3 N
NH
H,C
N CH,
SN

23 dimethyl-S-(Z-ethyl—6-methyibenzylamino)-N—hydroxyclhyl-imidazo[1 ,2-a)pyridine-6-
carboxamide (250 mg, 0.263 mmol) and succinic anhydride (100 mg, 1.00 mmo)} were
added to 7 ml of acetone. The mixture was refluxed for 48 h. The presiptated product was
filtered off and washed with acetone and ether to give 288 mg (91%) of the title compound.

TH-NMR (500 MHz, DMSO): § 1.16 (t, 3H), 2.24 (s, 3H), 2.35 (s, 3H), 2.39 (s. 3H), 2.48-
2.58 (m, 4H), 2.70 (q, 2B), 3.54 (q, 2H), 4.19 (t, 2H), 4.39 (d, 2H), 4.90 (t, 1H), 6.72 (s,
1Hj, 7.09-7.22 (i, 3H), 8.08 (5, 1H), 8.59 (¢, 1H). 12.25 (s, 1H}.
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Example 11-85 was prepared by parallell-synthesis using the follewing method:

Eray
&

TTETO} Amin)

@ Fo /H'
-
HN
b : ""CH \Rv
~GH,

s 3

HyG
D isgy

éw

SCHEME 1

-

Teiathylamin (TEA)

Solution A : 0.149 mrmol in 1 ml dimethylformamide

Solution B (TBTU): 0.297 mmol in 1 ml dimethylformamide

Solution C + D: Amin (C) (0.297 mmol in | ml dimethy!formamide) + TEA (D) (0.594

mmo} in 1 ml dimethylamin)

To a solution A {300 pl) were added solution B (150 ul ) and solution C+D (150 pl}. The
reaction was stirred by shaking at room temperature overnight. The solvent was evaporated
under reduced pressurc. The residue was solved in dichloromethane/methano} (9/1)(600 ul)
and was filired through a plug of silea gel (100 mg) and the gel was washed with
dichloromethane/methano! (9/1) (0.5-1.0 ml). The filtrate was evaporafed under reduced
pressure to give the desired compounds. (If needed the compounds were purified by

preparative HPLC.)
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The analyses of the examples was made by HPLC and the compounds were identified by
LC-mass spectroscopy. All compounds prepared in Example 11-85 showed a mass
spectrum that confirmed the proposed structure.

As the starting compound A in the reactions the following compounds were used.

o N’g_
CH,

At R
' A
° o CH,
A~ N e,
o HO N
\ \ CH, - :g—CH, N
N NH
NH
Hy H,C GH,
HG cH
3
A2 A3
a CH,
"
Ho N&DHJ
)
NH
r\@\ CH,

AS

As the starting compound C in the reaction the following amines were used.
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C9 c1o ch ci2

/\/j/\o’\/\uu, " Sy,
No?
c1a c14 c1s
15
O~
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The Examples | 1-85 were prepered according to scheme |

The primary or the secondary amino nitrogen is the nitrogen involved in the reaction.

lgm

I CH,

Al

e.g. Al + C5 ->  Example27

C5
Example 27



5

WO 99/55705 PCT/SE99/00662
34
An + Ca —> Example 11-85
Al A2 A3 Ad A3
Cl Example |1 | Example 12 | Example 13 | Example 14 | Exampic 15
Cc2 Example 16 | Example 17 | Exampie 18 | Example 19 | Example 20
C3 - - - - Examnple 21
C4 Example 22 | Exatnple 23 | Example 24 | Example 25 | Example 26
Cs Example 27 | Example 28 | Example 29 { Example 30 | Example 31
Cé6 Example 32 | Example 33 | Example 34 | Example 35 | Example 36
C8 Example 37 | Example 38 | Example 39 | Example 40 | Example 41
c9 Example 42 | Example 43 | Example 44 | Example 45 | Example 46
C10 Example 47 | Example 48 | Example 49 { Example 50 | Example 5
Cl1 - Example 52 | Example 53 | Example 54 | Example 55
CI2 - Example 56 | Example 57 | Example 5§ | Example 39
C13 - Example 60 | Example 61 | Example 62 | Example 63
Ci14 - - Example 64 | Example 65 | Example 66
C15 Example 67 | Example 68 | Example 69 | Example 70 | Example 71
Clé6 - Example 72 | Exampie 73 | Example 74 | Example 75
C1l7 Example 76 | Example 77 | Example 78 | Example 79 | Example 80
C18 Example 81 | Example 82 | Example 83 | Example 84 | Example 85

2. PREPARATION OF INTERMEDIATES

Example 2.1

Synihesis of 8-(2-ethylbenzylamino)-2,3-dimethylimidazof 1, 2-a]pyridine-6-carboxylic acid

8-(2-ethylbenzylamino}-2.3-dimethylimidazo{t.2-a]pyridine-6-carboxamide (1.0 g. 0.0031

mol) and sodium hydroxide (1.2 g, 0.031 mol) were solved in ethano! (95 % Y30 ml) and
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was refluxed overnight. The solvent was evaporated under reduced pressure and to the
residue was added water. The pH was adjusted to 7 by addition of conc HCI (2.6 ml) and
the solid that precipitated was isolated by filtration, washed with water and dried 1o give

1.0 g (99 %) of the title compound.

IH-NMR (300 MHz,DMSO-dg): 8 1.2 (t, 3H), 2.25 (s, 3H), 2.35 (s, 3H), 2.7 (q, 2H), 4.45
(d, 2H), 6.3 (s, LH), 6.45 (1, 1H), 7.05-7.25 (m, 4H), 7.95 (s, {H)

Example 2.2

Synthesis of 8-(2.6-diethvibenzylaming)-2,3-dimethvlimidazof 1.2-alpyridine-6-carboxylic

acid

8-(2,6-diethylbenzylamino)-2,3-dimethylimidazo[ | ,2-ajpyridine-6-carboxamide (1.5 g,
0.0043 mol) and sodium hydroxide (1.7 g, 0.043 mol) were solved in ethanol (95 %} (30
ml).

The title compound were prepared according to Example 1.4. (Yield: 1.5 g, 99 %)

IH-NMR (400 MHz.DMSO-ds): & 1.14 (1, 6H), 2.22 (s, 3H), 2.37 (s, 3H), 2.67 (q, 4H).
4.37 (d, 2H), 4.89 (1, 1H), 6.68 (s. IH), 7.11 (d, 2H), 7.23 (t, 1H), 8.09 (s, 1H)

Example 2.3

Synthesis of 8-(2,6-dimethyl-4-fluorobenzylamino)-2,3-dimethylimidazo[1,2-ajpyridine-6-

carboxylic acid

8-(2.6-dimethyl-4-fluorobenzylamino)-2,3-dimethylimidazo[ 1,2-a]pyridine-6-carboxamide
mesylate (1.47 g, 0.0034 mol) and sodium hydroxide (1.7 g, 0.034 mol) were solved in
ethanol (95 %) (30 ml).

The title compound were prepared according to Example 2.1. (Yield: 1.1 g. 95 %)
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{H-NMR (400 MHz, DMSO-de): §2.23 (s, 3H), 2.34 (s, 6H). 2.36 (s, 3H), 4.31 (d, 2H),
5.04 (bs, 1H), 6.70 (s, 1H), 6.90 (d, 2H), 8.02 (s, 1H)

Example 2.4

Synthesis of 8-2-isopropyl-6-methylbenzylamine)-2,3-dimethylimidazo( 1,2-a]pyridine-6-

carboxylic acid

8-(2-1sopropyl-6-methylbenzylamino)-2,3-dimethylimidazof 1,2-a] pyridine-6-carboxamide
mesylate (1.2 g, 0.0027 mol) and sodium hydroxide (1.1 g, 0.027mol) were solved in
cthanol(93 %) (25 ml).

The title compound were prepared according to Example 2.1. (Yield: 1.1 g, 95 %)

IH-NMR (300 MHz.DMSO-de): § 1.69 (d, 6H), 2.74 (s, 3H), 2.85 (s, 3H), 2.89 (5, 3H),

3.73 (m. 1H), 4.90 (d, ZH), 5.48 (t, 1H), 7.19 (s, IH), 7.55-7.61 (m, 1H), 7.70-7.76 (m,
2H), 8.60 (s, LH)

Example 2.5

Svnthesis of 8-(2-ethyvl-6-methvlbenzylamino)-2,3-dimethylimidazof 1, 2-a]pyridine-6-

carboxylic acid

8-(2-ethyl-6-methylbenzylamino)-2,3-dimethylimidazof 1 2-a}pyridine-6-carboxamide
mesylate (11.0 g, 0.025 mol} and sodium hydroxide (7.0 g, 0.17 mol) were solved in
ethanol(95 %) (120 ml) and was refluxed for 20 h. The solvent was evaporated under
reduced pressure and to the residue was added water {150 mi). The pH was adjusted to 5 by
addition of conc HCl and acetic acid and the solid that precipitated was isolated by
filtration. washed with water and acetone, and dried to give 7.6 g (88 %) of the title

compound
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IH-NMR (500 MHz.DMSO-dg): & 1.15 (t, 3H), 2.26 (s, 3H), 2.34 (s, 3H}, 2.39 (s, 3H).
2.69 (q. 2H), 4.38 (d, 2H), 5.2 (bs, 1H), 6.73 (s, 1H). 7.07-7.2 {m, 3H), 8.12 (s, 1H)

Example 2.6

Synthesis of 8-(2-ethvi-6-methylbengylamino)-3-hydroxymethyl-2-methylimidazof1,2-

ajpyridine-6-carboxylic acid
8-(2-ethyl-6-methy!benzylamino)-3-hydroxymethyl-2-methylimidazo[ 1,2-a}pyridine-6-
carboxamide (0.02 g, 0.057 m mol) and sodium hydroxide (0.02 g, 0.29 mmol) were solved
in ethanol (95 %) (1 ml) and was refluxed for 20 h. The solvent was evaporated under
reduced pressure and to the residue was added watez (1 ml). The pH was adjusted to 5 by
addition of acetic acid and the solid that precipitated was isolated by filtration. washed

with water and dried 1o give 0.012 g (60 %) of the title compound.

1H-NMR (300 MHz.DMSO-dg): 8 1.14 (t, 3H), 2.22 (s, 3H), 2.33 (s, 3H), 2.67 (q. 2H).
4.33 (d, 2H), 4.55 (bs. I1H). 4.67 (s, 2H), 6.83 (s, 1H), 7.06-7.24 {m, 3H), 8.15 (5. [H)

BIOLOGICAL TESTS
1. In vitro experiments
Aclid secretion inhibition in isolated rabbir gastric glands

Inhibiting effect on acid secretion in vitro in isolated rabbit gastric glands was measured as

described by Berglindh et al. (1976} Acta Physiol. Scand. 97, 401-414.
Determination of H*,K*-ATPase activity

Membrane vesicles (2.5 to 5 pg) were inéubnted for 15 min at +37°C in 18 mM Pipes/Tris

buffer pH 7.4 containing 2 mM MgCl,. 10 mM KCl and 2 mM ATP. The ATPase activity
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was estimated as release of inorganic phosphate from ATP, as described by LeBel a1 al.
(1978) Anal, Biochem. 85, 86-89.

2. In vivo experiments
Inhibiting effect on acid secretion in female rats

Female rats of the Sprague-Dawly strain are used. They are equipped with cannulated
fistulae in the stomach (lumen) and the upper part of the duodenum, for colizction of
gastric secretions and administration of test substances, respectively. A recovery period of

14 days after surgery is allowed before testing commenced.

Before secretory tests, the animals are deprived of food but not water for 20 h. The stomach
is repeatedly washed through the gastric cannula with tap water (+37°C), and & ml Ringer-
Glucose given subcutaneously. Acid secretion is stimulated with infusion during 2.5-4 h
{1.2 mi/h, subcutaneously) of pentagastrin and carbachol (20 and 110 nmol/kg b,
respectively), during which time gastric secretions are collected in 30-min fractions. Test
substances or vehicle are given either at 60 min after starting the stimulation (intravenous
and intraduodenal dosing, 1 mlfkg), or 2 h before starting the stimulation (oral dosing, 5
ml/kg, gastric cannula closed). The time interval between dosing 2nd stimulation may be
increased in order to study the duration of action. Gastric juice samples are titrawed 10 pH
7.0 with NaOH, 0.1 M, and acid output calculated as the product of titrant volume and

concentration.

Further calculations are based on group mean respouses from 4-6 rats. In the case of
administration during stimulation; the acid output during the periods after administration of
test substance or vehicle are expressed as fractional responses, setting the acid output in the
30-min period preceding administration to 1.0. Percentage inhibition is calculated from the
fractional responses elicited by test compound and vehicle. In the case of administration

before stimulation; percentage inhibition is calculated directly from acid output recorded

after test compound and vehicle.
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Bioavailabiliry in rat

Adult rats of the Sprague-Dawley strain are used. One to three days prior to the
experiments all rats are prepared by cannulation of the left carotid anery under anaesthesia,
The rats used for intravenous experiments are also cannulated in the jugular vein (Popovic
(1960) 1. Appl. Physiol. 15, 727-728). The cannulas are exteriorized at the nape of the

neck.

Blood samples (0.1 - 0.4 g) are drawn repeatedly from the carotid artery at intervals up to

5.5 hours after given dose. The samples are frozen until analysis of the test compound.

Bioavailability is assessed by calculating the quotient between the area under biood/plasma
concentration (AUC) curve following (i) intraduodenal (i.d.) or oral (p.o.) administration

and (if) intravenous (i.v.) administration from the rat or the dog, respectively.

The area under the blood concentration vs. time curve, AUC, is determined by the
logflinear trapezoidal rule and extrapolated to infinity by dividing the last determined blood
concentration by the elimination rate constant in the terminal phase. The systemic
bioavailability (F%) following intraduodenal or oral administration is calculated as

F(%) = (AUC (p.o. ori.d.) /AUC {i.v.) } x 100,

Inhibition of gastric acid secretion and bicavailability in the conscious dog.

Labrador retriever or Harrier dogs of either sex are used. They are equipped with a
duedenal fistula for the administration of test compounds or vehicle and a cannulated

gastric fistula or a Heidenhaim-pouch for the colilection of gastric secretion.

Before secretory tests the animals are fasted for about 18 h but water is freely allowed.
Gastric acid secretion is stimulated for up to 6.5 h infusion of histamine dihydrochloride

(12 ml/h) at a dose producing about 80% of the individual maximal secretory response. and
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gastric juice ¢ollected in consecutive 30-min fractions. Test substance or vehicle is given
orally, i.d. ori.v., 1 or 1.5 h after starting the histamine infusion. in a volume of 0.5 ml/kg
body weight. In the case of oral administration. it should be pointed out that the test
compound is administered to the acid secreting main stomach of the Heidenham-pouch

dog.

The acidity of the gastric juice samples are determined by titration to pH 7.0, and the acid
output calculated. The acid output in the collection periods after administration of test
substance or vehicle are expressed as fractional responses, setting the acid output in the
fraction preceding administration to 1.0. Percentage inhibition is calculated from fractional

responses elicited by test compound and vehicle.

Blood samples for the analysis of test compound concentration in plasma are taken at
intervals up to 4 h after dosing. Plasma is separated and frozen within 30 min after
cotlection and later analyzed. The systemic bioavailability (F%) after oral or t.d.

administration is calculated as described above in the rat model.
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CLAIMS
1. Acompound of the formula I
o] A
RB
N = N N
| il
R S N
X
Rt R
3
5 R I

or a pharmaceutically acceptable salt thereof, wherein

Riis
10 {a) H,
(b) CH3, or
(c) CH.OH:

R2 s
s {a) CHs, or
{b) CH,CH3;
R3 is
(a) H,
20 (b} C|-Cg alkyl,
(c) hydroxylated C1-Cg alkyl, or
(d) halogen;

25 (a) H,

PCT/SE99/00662
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(b) Cy-Cg alkyl,
(¢ hydroxylated Cy-Cg alkyl, or
(d) halogen;

R3is
(a) H. or
(b) halogen;

R6 and R are independently selected substituents, comprising C, H,N, 0, S, Se, Por

Halogen atoms, which give compounds of Formula [ a molecular weight < 600, provided

that at least one of R and R’ can not be H, C,-Cg alkyl, hydroxylated C,~Cg alkyl.or C,—

Cy alkoxy-substituted C(~Cg alkyl, and

Xis
(a) NH, or
(b) Q.

2. Acompound according to formufa I wherein R} is CHy or CHyOH: R2 is CHj or
CH,CHjs; R3 is CHy or CH>CHjy: R is CH3 or CH,CHjy; R3 is H, Br, Cl, or F: RS and R7
are independently (provided that at ieast one of RS and R7 can not be H, Cy-Cg alkyl,
hydroxylated Cy-Cg alky! or Cy-Cg alkoxy-substituted C|-Cg alkyl)

(a) H,

(b) C,—Cg alkyl,

(c) hydroxylated C;—Cg alkyl,

{(d) C,—Cg alkoxy-substituted C,-Cg alkyl,
{ &) C4-Cg alkenyl,

( f) Cy-Cg alkynyl,

( g) halogenated Cy-Cg alkyl,

( h) C3-Cg cycloalkyl.

{ i) cycloalkyl-substituted C,—Cg¢ alkyl.
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(j) aryl, in which ary! represents phenyl, pyridyl. thienyl, imidazolyl, indolyl. naphthyl
or furanyl, optionally substituted by one or more substituents selected from halogen,
C—Cg alkyl, C,~Cg alkoxy, CF3, OH. nitro, amino, C|-Cg alkyl-NH-, (C,—Cg¢
alkyl;-N-, or CN or NH;80,,

(k) aryl sabstituted C;—Cg alkyl. in which aryl represents phenyl, pyridyt, thieny,
imidazolyl. indolyl, naphthyl or furanyl , optionally substituted with one or more
substituents seiected from halogen, Cy-Cg alkyl, C;~Cg alkoxy, CF3, CH, nitro, amino
C—Cyg alkyl-NH-. (C;-Cg alkyl);=N=, CN or NH;50;,

(1) R8—(C,-Cg) alkyl-. wherein R3 is NH,C=0-, C,-C, alkyl-NHC=0-, (C|-Cg
alkyl}yNC=0~, C,-Cg¢ alkyl-00C-, NH:S0,~, C|~Cg alkyl-SC-NH-,
ArSO,NH-, cyano, C-~Cg alkyl-CO-NH-, C,-Cq alkyl-OOCNH-. C;-Cg alkyl-
O—, C3-Cy alkyl-O- C-Cy alkyl-80-, C|-Cg alkyl-5-, C)-Cg alkyl-8O.—, C-
Cg alkyl~-C=0-, NH>~. C\~Cg alkyl-NH-, (C;-Cg alkyl;N-, ArCONH-, Ar(C-Cg
alkyl)CONH, ArNHSOq—, (Ar);-N-80,—, C—Cg alkyl-NHSO,—, ArS-, ArSO-,
Ar80a-, ArC=0-, NH2CONH~ C,-Cg alkyl-NHCONH-, (C;-Cg alkyl}r~
NCONH-, AINHCONH-, (C[~Cg¢ alkyl};-N-SOa—, Ar-O-, Ar-NH~, Ar(C;-Cq
alky!)N~, hydroxylated C1-C6 alkyl-O- or morpholiny! ; wherein Ar represents
phenyl, pyridyl, thienyl. imidazolyl, indoly, naphthyi or furanyl, opticnally
substituted with one or more substituents selected from halogen, C1~Cg alkyl. C,—Cq¢
alkoxy, CF3, OH, CN, nitro, amino, C~Cg alkyl-NH-, or (C~Cg alkyl)aN-,

(m) C-Cy5 .

(n) OH, O-C,;-Cg alkyl, or O-hydroxylated C,—Cg alkyl,

r—R

(0) />— wherein R” and R'® are independently H or C)-Cg alkyt,
A'S—N

{p) RU(C|-Cg) alkyl-COO-(C;-Cg) alkyl- wherein R!! is HOOC-, C|-Cg alkyl-
OOC- or an amino carbenyl group with the formula

)J\ Rr"
N/

L
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wherein R¥2, R!3 are the same or different H, or C|-Cg alky!

R6 and R7, together with the nitrogen atom to which they are attached., form a
saturated or unsaturated ring optionally containing one or more further heteroatoms (for
example morpholine, piperazine, pyrrolidine, piperidine), optionally substituted with one or
more substituents selected from halogen, C,-Cg alkyl, C~Cg alkoxy, CF5, GH., nitro,
amino C-Cg alkyl-NH-, (C|—Cg alkyl}y~N-, CN ,NH,S0,, phenyl. NH,CO-, C-Cg
alkyl-CO-, the ring can be fused with an aromatic ring (such as tetrahydroquinoline),

or a pharmaceutically acceptable sali thereof.

3. A compound according to claim 1 or 2 I wherein R is CH3 or CH,OH: R2is CH3, R is
CHj or CH,CH3; R? is CH; or CH,CH;; RS is H, Br, Cl, or F; RS and R7 are
independently (provided that at least one of R6 and R7 can not be H, Cy-Cg alkyl.
hydroxylated C,-Cg alkyl or C;-Cg alkoxy-substituted C;-Cg alkyl).

(2) H,

{b) C;-Cy alkyl,

(c) hydroxylated Cy-Cy alkyl.

(d) C-Cg alkoxy-substituted Cy-Cg alkyl,

{e) halogenated C—Cy alkyl,

(f) aryl. in which aryl represents phenyl, pyridyl, imidazolyl, indoiyl, or naphthyi,
optionally substituted by one or more substituents selected from halogen, C;-Cg alkyl,
C,—Cyg alkoxy, CF3, OH. C|-C¢ alkyl-NH-, (C,~Cg alkyl}h-N-, or CN;

(g) aryi substituted C,—Cg alkyl, in which aryl represents phenyl, pyridyl, imidazolyl,
indolyl, or naphthyl, optionally substituted with one or more substituents selected from
halogen, C,—Cjg alkyl, C;—Cg alkoxy, CF3, or OH, |

(h) R8—(C-Cg) alkyl-, wherein R3 is NH;C=0-, C,-Cg alkyl-NHC=0-, (C|-C¢
alkyDDaNC=0-, C;-C; alkyl-O0C-, cyano, C;~Cg alkyl-CO-NH-, C;—Cg alkyl-
OOCNH-, C-Cg alkyl-0-, C;-C5 alkyl-O- C|-Cg alkyl-SO~, C;-Cg alkyl-5-.
C—Cg alkyl-C=0~-ArCONH-, Ar(C,-C¢ alkyl)CONH, ArC=0-, NH,CONH~ C;-
Cg alkyl-NHCONH-. (C;-Cg alkyl};-NCONH-. AINHCONH-hydroxylated C1-C6
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alkyl-O- or morpholinyl ;. wherein Ar represents phenyl, pyridyl, imidazolyl, indolyl,
or naphthyl optionally substituted with one or more substituents selected from halogen.
C-Cg alkyl, C,-C¢ alkoxy, CF;, OH, CN,

(i) Cy-Cypalkyl

(i CH,

(k) R11-(C}-Cg) alkyl-COO-(C,-Cg) alkyl- wherein R!! is HOOC-, or C-Cg alkyt -

00C,

R6 and R7, together with the nitrogen atom to which they are attached, form a saturated

or unsaturated ring optionally containing one or more further heteroatoms (for example

morpholine, piperazine, pyrrolidine, piperidine), optionally substituted with one or more

substituents selected from halogen, C|~Cg alkyl, C;~Cj alkoxy, CF3, OH, nitro, amino,
CN NH5S0;3. phenyl, NH,CO-, C-Cg alkyl-CO-, the ring can be fused with an aromatic

ring

g (such as tetrahydroquinoiine)

4. The compound according to claims | to 3 being;

2,3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-6-(morpholinocarbonyi}-imidazo[1.2-
alpyridine,
N-(4-ethoxyphenyi)-8-(2-ethyl-6-methylbenzylamino)-2,3-dimethylimidazo{1,2-
a]pyridine-6-carboxamide,
N-{2-(dimethylamine)-2-oxoethyl}-8-(2-ethyl-6-methylbenzylamino)-N,2,3-
trimethylimidazo(1,2-ajpyridine-6-carboxamide,
(8-(2-ethyl-6-methylbenzyluminoe)-2,3-dimethylimidazo(1,2-ajpyridin-yi3(4-
methylpiperazino)methanone,
1-((8-(Z-ethyl-6-methylbenzylamino)-2,3-dimethylimidazo[ | ,2-a]pyridin -6-
yl)carbonyl)-2-(s)-pyrrolidinecarboxamide,
8-{2-ethyl-6-methylbenzylamino)-N-hydroxy-2,3-dimethylimidazo[ 1,2-a) pyridine-6-
carboxamide,
(2-ethyl-6 methylbenzylamino)-N-(2-(2-hydroxyethoxy)ethyl)-2,3-
dimethylimidazo(!,2-a)pyridine-6-carboxamide,

(8-(2-ethyl-6-methylbenzylamino)-2,3-dimethylimidazo[ }.2-a]pyridin-6-yi)(3-
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hydroxy-t-pyrrolidinyl)methanone,
N-(3,4-dihydroxyphenethy})-8-(2-ethyl-6-methylbenzylamino)-2,3-
dimethylimidazo[1.2-a])pyridine-6-carboxamide,
8-(2-cthyil-6-methylbenzylamino-3-(hydroxymethyi)-2-methyi-6-
{morpholinocarbonyl)-imidazo[ l.2-a]pyridine,
N-((8-(2-ethyl-6-methylbenzyl)amino)-2,3-dimethylimidazo{1,2-apyridin-6-
ylycarbonyl}guanidine,
4-(2-(((8-(2-ethyl-6-methyibenzylamino)-2,3-dimethylimidazo(1,2-a}pyridin-6~
yl)carbonyl)amino)ethoxy)-4-oxobutanoic acid,

or a pharmaceutically acceptable sait thereof.

. A compound according to any of claims 1-4 as a hydrochloride or mesylate salt.

. Products containing a compound according to any of claims 1-5 and at least one

antimicrobial agent as a combined preparation for simultaneous, separate or sequential

use in the prevention or treatment of gastrointestinal inflammatory diseases.

. Products containing a cémpound according o any of claims 1-5 and at least one proton

pump inhibitor as a combined preparation for simultaneous, separate or sequential use in

the prevention or treatment of gastrointestinal inflammatory diseases.

. A process for the preparation of a compound according to any one of claims 1 o 5,

wherein X is NH, comprising

(a) reacting a compound of the Formula I1
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cl Y

m

wherein R® and R7 are as defined in claim 1. in an inert solvent, to a compound of the

Formula 1V,

v

(b) reacting a compound of the Formula IV wherein R8 and R7 are as defined in claim

I, with amnonia in an inert solvent to a compotnd of the Formula V

O
RB
\'il I N
R'l'
= NH,
NS
O' o}
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(¢) reducing a compound of the Formuia V wherein RS and R7 are as defined in claim

1 in an inert solvent under standard conditions to a compound of the Formula VI

A~ XN

-

-z

NH,

NH, Vi

(d) reacting a compound of the Formula VI whersin R® and R7 are as defined in claim

1 with a compound of Formula VI

wherein R? is as defined in claim 1, Z is a leaving group and R? represent H, CHj or

an ester group, in an inert solvent with or without a base to a compound of the Formula

VIII
s
O 9
R,
=
\ =
R’ PV
NHz VIII

{e) reacting a compound of the Formula VIIT wherein RS, R7 and R? are as defined in

claim 1, and R? is H, CH; or an ester group with a compound of Formula IX
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X

wherein R3, R4, and RS are as defined in claim !, and Y is a leaving group in an inert

solvent with or without a base, to a compound of the Formula X

o] R°
R,

N = N

l N)—re
R’ A

NH
A3 R
R* X

(f) reducing a compound of Formula X wherein R? i5 an ester group in an inert

solvent to a compound of the Formula [ wherein R! is CH;OH and X is NH.

A process for the preparation of a compound according to any one of claims 1 to 5,

wherein X is NH and R! is H or CHj, comprising

{a) reacting a compound of the Formula IT
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ot SN

0 I

with an alcohol compound of the general formula R!7-OH, wherein R0 is an alkyl

group under standard conditions, to a compound of the Formula XI

0 l\N
A

/NQO

Ci

o X1

{b) reacting a compound of the Formula XI wherein R!0 is an alkyl group, with
ammonia in an inert solvent under standard conditions 10 a compound of the Formula
10 X1

X1

{c) reducing 2 compound of the Formula XII wherein R'? is an alkyl group in an inert

15 solvent under standard conditions to a compound of the Formula XIi{
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NH, XII

(d) reacting a compound of the Formula XIII wherein R0 is an alkyl group with 2

compound of Formula XIV
0
/u\ R 11
R Ci:H/
z X1V

wherein R? is as defined in claim 1, Z is a leaving group and R1! represent H or CHj,

in an inert solvent with or without a base to a compound of the Formula XV

0] ' A"
R
~
O N \ o
N \N
NH, XV

{e) reacting a compound of the Formula XV wherein R!0 is an alkyl group, R2 are as

defined in claim 1 and R!! is H or CH3 with a compound of Formula IX
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wherein R3. R4, and R3 are as defined in claim | and Y is a leaving group in an inert

solvent with or without a base (0 a compound of the Formula XVI

0 Fl"
R
"
o /§
Xy =N
NH
as H3
4
R XVI

(f) reacting a compound of Formula XVI wherein R2, R3, R* and R3 are as defined in

claim 1, R1? is an alky} group and R!! is H or CH; with a compound of Formula TII

HI

wherein RS and R7 are as defined in claim 1. under standard conditions, to a compound

of Formula I wherein R} is H or CH; and X is NH.

A process for the preparation of a compound according to any one of claims | to 5

comprising

(a) treating a compound of Formula XVII
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o] R‘
Rm\
(e} =~ N N R
\ —
X
RS R®
4
R XVII

wherein Rl, R2, R3, R4, R3 and X are as defined in claim | and R10 is an alky! group.

with acid or base under standard conditions 10 a compound of Formula XVIII

o]

-
HO 7NN .
P
X
A R
R XVIII

(b) reacting a compound of Formula XVIII wherein Rl, R2, R3, R4, R5 and X is

defined in claim I with a compound of Formula ITI

A
SNH

7

I
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wherein R and R7 are as defined in claim 1, in the presence of a coupling reagent in

an inert solvent under standard conditions, to a compound of Formula I.
A compound according (o any one of claims 1 to 5 for use in therapy.

A pharmaceutical formulation containing a compound according to any one of claims 1
to 5 as active ingredient in combination with a pharmaceutically acceptable diluent or

carrier.

Use of a compound according to any one of claims | to 5 for the manufacture of 2

medicament for the inhibition of gastric acid secretion.

Use of a compound according to any one of claims 1 to 5 for the manufacture of o

medicament for the treatment of gastrointestinal inflammatory diseases.

Use of a compound according to any one of claims | to § the manufacture of a
medicament for the treatment or prophylaxis of conditions involving infection by
Helicobacrer pylori of human gastric mucosa, wherein the said salt is adapted to be

administered in combination with at least one antimicrobial agent.

A method for inhibiting gastric acid secretion which comprises administering 10 a
mammal, including man. in need of such inhibition an effective amount of a

compound according to any one of claims 1 to 5.

A method for the treatment of gastrointestinal inflarunatory diseases which comprises
admjnistering to a mammal, including man, in need of such treatment an effective

amount of a compound according to any one of clairas [ ta 5.

A method for the treatment or prophylaxis of conditions involving infection by
Helicobacrer pylori of human gastric mucosa. which comprises administering to a

mamimal, including humans. in need af sych treatment an effective amount of 2
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compound as claimed in any one of claims | to 5, wherein the said salt is administered

in combination with at [east one¢ antimicrobial agent.

A pharmaceutical formulation for use in the inhibition of gastric acid secretion wherein

the active ingredient is a2 compound according to any one of claims 1 to 5.

. A pharmaceutical formulation for use in the treatment of gastrointestinal inflammatory

diseases wherein the active ingredient is a compound according to any one of claims |

to 5.

. A pharmaceutical formulation for use in the treatment or prophylaxis of conditions

involving infection by Helicobacter pylori of human gastric mucosa. wherein the
active ingredient is a compound according to any one of claims 1 to 5 in combination
for simultaneous, separate or sequential use or together with at least one antimicrobial

agent.

. A compound of the formula VIII

Q ]
N =~ N \ -
N
NH, VI

wherein R2. Réand R7 are as defined in claim i, and R? is H, CHj or an ester group.
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23. A compound of the formula X

HS

R
N " N N\ )
{ R
R’ D AT

N

X
wherein R2, R3, R4, RS, RS and R7 are as defined in claim 1, and R? is an ester group.
24. A compound of the formula

o] R

HO o N/g—az
\ ——

N

Xvil

wherein R}, R2, R3, R4 R? and X are as defined in claim 1.
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A, CFi. OH. #X, &HX. C-CeHA-NH-. (C-Cebt#)-N-,

CN. NH;80;. #&. NH,CO-. C-CsH#%-CO-, FRIRTEFR
A8 -(48) o w9 FoEuk),

surg st AR, SPEARA M FER S RFA RS RETRA
MARELZRTCE A, Bigseid, FATREAE AT ek X (Sh8g 2tak R
Mk SN R AW Fo B AT AT B AR REFF RSB AERLNE
BA. BAXIASHe LMy X 1106 6947 & M (Bl he ik 2
ML ELIELRE AT,

AFBBAARCIEES, RN ICSHHITERTHRILA
bt HREEW, REMNE2M IR oREY, S2HEARBEHBRE
A EE WAL S, B, b M TAHRE BT E 7.
AR 1Tk e ERLREEA.

HAELE &S, XNINELEHTAPRIEGHIEF, X
75 0 5 B Ao AR AR AT A

MBS, TRAAS a7k, RAsiXf &aﬁé&:ﬂ
WEFRBEHBRBER. RFGHERLTEHF IR R,
.,

EBRmAEOHET, RAERIESHASEFLTHEHEG
B, iXSbEied o) R A GBI e BB, AR, BB, AL MRk, &
k. FREEFALARBE, HieTR, LR AR, RAR T
BEER, SLBR. ERBL. BEE. HHER. RiIRkEE. LkE. BAL
KRB, AWER. P-BAEWE. ilB(embonic). FHtEE. TR, 2
XoHgeg., HREHRE, TERRIERL

Mg AKX ARG AW E X [ESH, R F R'ECH
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CH,OH; R?*% CH;# CH,CH;; R®#2 CH;# CH,CH;; R*%Z CH,
# CH,CH;; R°AH. Br. CIAF,R R RIZRHEA R F R
PES—AREEH. C-Celik, BRAY C-CouiH C-Cobi i
AR C-Co )

(a)H,

(b)C;-Ce Fo 2,

(c)BFA C-Cs I,

(d)C1-Cs AR C-Ce iR,

(e)Co-Co 83 X,

(DCr-Cs st X,

(2) B89 C-Cs ek,

(h)C3-Cs ZRA A,

()FRBA- BN C-Co A,

NEZNEALF VST N 4L N LF N LF N F N
EA Rk, LA Te—AREAMRREERMK: HE,
Ci-Cedtdk, C-Cesf k. CF. OH.A#& &%, C-CotA-NH-
(C-Ce 3K ),-N-3, CN & NH,S0;,

(K)Ci-Co AR F A, Kb FARAEL, ik, ok
sked X, Wk, REXA Sk, SRBEARTH—AKE AR
ARk BE, C-Cetidh., C-Ceifi. CF. OH. & £&,
C-Ce oA -NH-. (C-Cs ¥ % )-N-. CN & NH;S0,,

(DR3-(C,-Co)i -, H ¥ R:Z NH,C=0-. C,-CsH%A-NHC=0-,
(C1-Cs A, NC=0-, C;-Co3EE-0O0C-. NH;SO;-. Cy-Ce B4
SO,NH-. ArSO,NH-. %, C;-CobA-CO-NH-. C-Ceiik-
OOCNH-. C-Cs#%-0-. Cr-Cpik-0-. C-Ce#A-SO-. C-Cs
BHH-S-. C-Ce K -S0;-. C-CeAE-C=0-, NHp-. C;-Cehii-
NH-. (Ci-C¢ A RN-. ArCONH-. Ar(Cy-Cg %2 )CONH .
AINHSOp-, (Ar)-N-SOp-. C)-Co 5 A-NHSO,-. ArS-. ArSO-.
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ArSOp-. ArC=0-. NH,CONH-. Cy-Ce#6&-NHCONH-, (Ci-Cs#i
%),-NCONH-. ArNHCONH-. (C)-Cs##4),-N-SO-. Ar-O-. Ar-
NH-. Ar(C;-Cs S8 E)N-, (C,-Co S E),NSO;-. £ EAL# C-Co 2 -O-
ekl EP ArARAEA, abn k. A ek wlpA K
Ekvh A, FRBBIATH—AREANABRRERNA: JF. C-
Cotttk, C-Celtf¥. CF;. OH. CN. %, AX. C-Coki
-NH-3,(C;-Cs H5),N-,

(m)Cy-Cra»

(MOH. O-C;-Celihi O-2A4b8h C-CoHiik,

n'--n

/
(0) =N  HF RO ROLIIN HK C-Cobok,
(P)RV-(C1-Co) 5 £-COO-(C-Ce)t -, ¥ RU 2 HOOC-. G-

Co B E-O0C-HA A T Xag £ L HA:

0
ot
e

¥ RZ, RPAHEARFEAS HK C-Co ik,
RéFe R7 B EMAT#ERN RRTF—RYRFHEH —ARB A A 5H
& BT tgta e B, R A IR(HdovDak, T, WEESR, RR), 4Rk
HEATH—AREARRERR: GF. C-ClE. C-Cei&

%, CF;. OH. #%. &% C-CoRENH- (C-CoA)N-

CN. NH;S0;,. ¥%. NH,CO-. C)-Ce4%-CO-, A 3R~TLH F 3R
A e(F) 2oy E o ak).

HAER LR BRGNS WR X 1144, 1P RECH &
CH,OH; R? & CHj; R® & CH; & CH,CH;; R* & CH; &% CH,CH;; R° &
H. Br, CIFRFPRBIZ(HRARFR ¥ES—AREL
H. C-Cebt., 2EALH C-Co IR C-Co K -TAN Ci-Co It
)
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(a)H .

(b)C:-Cs o2,

()2 Rty C-Co bk,

(d)C1-Ce 22 AA B9 Cr-Co B,

(3)@4&% C2'CG }fb)é-:

OF L, A PFEREEL, ot ke wlR A X KR,
fEi d it § AT 89— AHEABRARERKA: §F,. C-Coi. C-C
WKEA, CFi. OH. C-Ce#A-NH-. (C-Co%tA),-N-2 CN,

(e)C1-Ce AR F X, A PFAMREARR, w ik, sk X,
kAR AR, Fihdik AR TH—AKEARKERRK: GE.
Ci-Cs k. C-Cehf k. CF & OH, |

() RE(C-Cobtdk-, ¥+ R:Z NH,C=0-. C;-Cs A -NHC=0-.
(C)-Cs-32 ), NC=0-. C)-CsH%A-00C-, &k, C-Cs 54 -CO-NH-,
C-Ce %A -O0CNH-, C;-Co#HH-0-. CrCpp3eXk-0-. C-CohoH-
SO-. Cr-Ce¥e%-S-. C;-Cede&-C=0-. -ArCONH-. Ar(C;-Cs k%t
#)CONH. ArC=0-. NH,CONH-. C;-C¢}t#-NHCONH-. (C;-Cs
$A),-NCONH-. AINHCONH-. #%4L69 C)-Co A -0-R Dok X,
b Ar RAFEA, K, ofk, HIRARRE, FiRTRAUT
B —AH S AMBRRERR: &, CCokidk. C-CoHfik. Ch.
OH. CN,

(i) C7-Cpp B0,

() OH,

(k) RY(C-Cop&-COO(Ci-Copt -, F F R'' 2 HOOC-&, Ci-
Ce $24.-00C,

Ré e R7 5 S 1 AT 4840 SR T —R Y BALRAH —A K $ A A shed
BTt fe R R (Bl he Dok, sk, WeBK. RR), fFkd
HHATH— AR EANMARREIAR: BE. C-CohiX. C-Cef
A. CF;. OH.#% £A. CN. NHS0,.¥%. NH,CO-. C-Cs

.8 -
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BA-CO-, BT 55 F AR (Hl o vw Ldouk).

A K U BRI AR
2,3-=F %-8-(2- T A-6- F T HA)-6-(BomAR B L)k 5F[1,2-
)P
N-(4-LRAE K H)-8-(2-LA-6-FEAFEL)2,3-=F Ahoknd 5
[1,2-a]"H5% -6 F Bk
N-[2-(=F 3 B)-2-F M LK )-8-(2- L A -6-FHF HH)N,2,3-=
Ptk ok 3 [1,2-a] -6 T BEEE
(8-(2- T AA-6-F A F £ A)-2,3-= F Ao 3 [1,2-a -2 )(4-F
Hoko k)P &R
14((8-(2- T 2-6- P AT B A)2,3- = F Kokt (1, 2-a] R -6- %)
BA)-2-(5)-oR B T BEAE
8-(2- L -6-F FF B A)N-2 4.2 3- = F A okrd 541 2-a] "R -6-
T HAR |
(2-T4-6-FEAFRE)N-2-2-2 LEA) L A)2,3- = F fhoknp
H[1,2-a] "R -6- F BLh:
(8-2- L K-6-F A F £4)-2,3- = F ok 31, 2-a]72-6-55)(3-
FHR-1 BT R ) T 8
N-(34-=H A ELH)8-(2-LAh-6-FAFEA)23- = Fhsked
3[1,2-a]vH"Z-6- F Bt A
8-(2- L AA-6-F LT R K-3-(B FH)-2-F A -6-(Foh K BA)- Kk
3(1,2-a]be
N-((8-(2- L A-6-F 2 ¥ X) 85 )-2,3- = 7 Aok H(1,2-a] 72 -6-
ESE #3113
4-2-(((8-(2- L3 -6- 2 3F £.25)-2,3- = F ke H[1,2-a]HR-6-
BFARRDTHAA)A-EXTE.
#& | -
AEALRBT 7 5 &R X 1M ey 7 ik,

.9.
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”e a8 Reke sand san

ATH&EX [ Fkalenl TH &
a)X 11 64

Il
AP R'. R, R, R RIFXWAEXIPHEIL EHAEHT
THKBFE ARG EBFRBENARX I KLY,

0 1
Ho " N \ a2
\ —

X

RY R

R I
)X I 4té#, A+ R'. RL R R ROFEXwEXIPH
Z3, THX IV AXLeH

Rﬂ
\NH

7

.\
AP REAR WwEXT VAR, EEBGEMNALETEEFHAEHX
[ BB e, BE B TEBWER T, EfFEFFTIHAT.
AZ BRI AT H) &8 X 1T 89 F 0 4R4LE-h 869 77 ik
#&@X LMk, AP XANH, &L THR
(ayf£i@ X V e
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EEERMUVAE-B Y-8 )
A

F P ROAe RTARZ &, F2)40 A6 X VI BbER, R A TERAERHET,
JE W HE A AT

VI

R
KT I\N
H?
Z NH,
N
© vII

AFROFRTBREL., ZARTEFEFGT, LWEEN 7#AT
¢) iR A S Hlde Pd/o, TR X VIIRLE-HE R A X

VIII At

NH, VI

F# ROFo RTARA . HEETERERST, EWHEN FRAT
d) X X Ak HH1,2-a] R T#iL X VI 44 b5 X IX 4L
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) WA R

L.

AP ReEXITHAEL, ZABEARA, dlg . PHABL,
wEHKBA, RONREAH. CH; RBI%AH 4 COOCH;. COOCH;%.
HR L TEMFAEST, ERREN AR, LHF B —FATR
BFY, ERBIZHBAETHAT,

?
i!\’ . AT R

N
NH, X

)X X {445 X XI e A5
Y

R

X1
EFR, RIFRLXIPHENL YREFAA# (L. FEH
B S PakE A, 33X X144

-]
AN
=
Z’ N':§~H’
.

NH

) R?

oXu
AFR, R RFRXIPHENL RFRHFLHA R AZH.
CH; 3. B¢ %4 COOCH;. COOCH;¥. THARMAHREMN(H 4R
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B, i ZFERALK. T, LB -FTEATEE)Y, EFAREK
HBAETHITRE., # e 2 e B L A o R BE
P, BB E e BT B, AP e = LR,

4] %o il 48 9 SACAL W A Fldevs Bk R 2B P, i
BBX XN 444, R PROA®RE FIABXIHKEH LR
& CH,0H, RC# R7ApZ AL
E 57 A&

FH—F o, REARFREAINSHELTPHRAE, LXA TR
FEBINER FALPLREX IS HAENER THH T8 R
B FH B AR RG AL, |

B, RBERLZAGIESH TR FTRE Foib 57 vH S50 LIEARY
B Ak Riols FRAELGERI T X, Bk, T80 T%.
B R E K Aol - A A, Hob BRASHLTATEA
KEEEROHIMERQ R HAEA Pl RREENRAPERE
Bt by A, ZAMELTRA TR PETHRA, AEAT
F KT FoF KRG By ok B BB Ao 51 3895 T AR

BEERBR BN ELHGREBRRFETHZ AEH %
BARAGARTE L, eRERPEREE. —LH, vBBE
MY B 4 £ 5-1000 mg EHEH K.

2 A 40 H]

F—F @, REATREHAE Y —FER FHE S EREARS
MBEEBFETRLHEGHAELMH,

AL ML L CERBS P it ETEBR—RE
12 R.

HFRERARE, BALBLESHERE SO 1. B
NREELHEFXGERARNN. ZHERAHNNCFES—FHE—HAE
Frih g TR SRS B REREY. FESARTUZEK,
FEARFEREBEMIREHN, HEEAFHNIRLAGH —48

-13 -
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8. BF AR E LSRN EE01-95% THEIEL
3, R EMBMMNTEG01-20%, sTFoBRLSH, hidbARe
F#E€ &4 0.1-50 %.

EWMEUB RS H M T LM XGESH EALALSHeE
RERF, TR RFHLESHE BR B KRR bl 4ltE, £,
LA, HEERE. ZH. X8RS FEET4AY. RIS ET
A8 6 MG VAR MR Fi R R e R AEERAE. REASERAS, MBAT D
B AR R O BERERA. MRS IR A M e L A AR R R
#l.

RO R T AAA ER AR B, Hhw, MR
B ot TP R A R RS IR B &, AR
T AR ERASH AT, BRI T TR L B KRAS
o fLAE, EAE. LA | HEER LA4EEE. RRER. XER
Br. H YR AT RO BRAR E AL,

RTHREHHANZTRETHEAOSAS PHBHAREGHE
W RAERBX, (SRS, e ACTRREAMmERE
o186 SR IEIR A TE WA R A B R AL R X (i) FiH e T 7
B X, RAV)TELEN, EEEHEMN T A4 69 TR BE M
7 .. '

TAERRE SR HEH O RLH R AHHN, Hliedh
0.1%-20% (£ E)N ER AL Fo B RAES LB, K Hib, /A8
FoR LB RSDERH A RFSHERREFR, 2RER &
BARE R TEEEEH, kA, BB TES R ERL CHAA.
B 3 AR AA- 25 04 AR R AL T B R AR A W 5 S s M EH LA
FHH .

BB B G R, THERETHFETREHENT, 4
R EH 0.1-10 % (ER)H XK ANSHG R, HBERLTEHA
ERGFIRER B R L ER T BRGNS BARELNE. BB E

-14 -
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SPa R AT HER TR R EERMTASEHENERE
#.

HBRLBHSHTAFHMN P, 5T ERES —RRA
WA X BB, FAREARFER, bleh TEFRXTEARBE
&4 '] #84% H (Helicobater pylori) & AT 3| R #h B m. H© HHEARLS T1A
REEHMN, LHE:
B-H FELER A EHF M EFHK, [FEHk. KFOBEY. KIELER
kI AF;
KIFAB L e EERABLEE,;
wIRE L g fE R $ HHE; -
AR EP R REE. FAREELTRF L
BB LGl it RV 2. RRH Y EREREVE,
FEF e Fr, kaLBRREEL X
SH SR B AT R B S, MR R E S, RN BB, ABREASE
B IE T BR A0 H) AL

WIE AR PGS TE e el e S AdeE. BB EEL
HEHER-RIUUEESOHB AR, 53NN FER, 5 dH)
B B bty bl e H2- SRl M (Bl BAERT. TRET).
H/K*-ATP Bl H(Bldo £ fivk | skdedink, 2k diub & F N ivk)
—RENESHXE B, SARENFER XA EH Y
(gastroprokinetics) (¥ % & i/ A, RiFbh]) —~RIVAE ST AR
B, 2% AW AEA.
18] 4

AEA FH—F @R T BARIERE PGS P agdredf
A,

Ht, AKX

(@)X XVIII 44

-15-
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=
HO N’&Fﬁ
\ —

R XVII
A+ R'. R R} R RFXLXIFEL;
(b)X, VI 44

AF R, RAR WwXIHAEL, R°ZH. CH; REEEAH 4o
COOCH;. COQGCH; %;
(X X bty

X

AFR. R RY, R°., RO R wXIFZN, RIZEHAN4

COOCH;. COOC,H; %.
5 A4
1. K E RS- ¢4 &

-16 -




tttttttttttttt

k34 1.1 |
2,3-=§ X -8-(2- T A-6- F AT £A)-6-(Lobh R B A)-2k =4 H[1,2-3]

LA & AR,
@ CH,
(\N Z N/\S;CH,
0\) XN

NH

5 35 23- 29 A8-(2- L A-6- T EFRA)-KLH[1,2-a] R -6-R B
(0.15 g, 0.44 mmol)#Fe o- 3 3 Zv-1-2-N NN’ N’-w9 7 £ # 44 (uronium)
w9 FMER #% (TBTU)XO0.14g, 0.44 mmol)#w A %] — R FIH10 m)P. A
hepk(0.12 g, 1.4 mmo) A E TR THHERLRSW 1.5 I of. FER
BRI — RIS AT, BLBRLE RPR0DEARL

10 F, LEALFE] 0.12 g(66 %) E = 4.
'H-NMR (300 MHz, CDCL): § 1.2 (t, 3H), 2.32 (s, 3H), 2.35(s, 3H),

2.37(s, 3H), 2.7(q, 2H), 3.7 (s, 8H), 4.35 (d, 2H), 4.95 (bs, 1H), 6.15 (s,
1H), 7.0-7.2(m, 3H), 7.4(s, 1H).

A 1.2
15 N-(4- TR FH)-8-(2- L A-6-F A F R HK)-2,3-=— F AR
[1,2-a]5Z -6- B Bhf 6 6%,
HyC
D
o
L
N = N/&-CH,
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20
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¥ 2,3- = FA-8-(2-LA-6-F A F LAk H[1,2-a] 2 -6- % 8%
(0.15 g, 0.44 mmol)#= 0-#F 3 = -1- 2N, N,N° N’-v9 F X b4 vo £.m ek
#(TBTU)(0.14g, 0.44 mmol)Ae A 8] — K FH(I0 m)P. MmA4-TZHE
¥H(0.19 g, 1.4 mmol)HHZ R B RAMETBTHRHIE 72 had, L&
ETFEREEMNAFELD SRR EP, AATR. T8
(95:5) A LA, ZENEN. ARH LR LRLBQRDYRSMHAE
RN, Bl FHFTRIE 014 g4 %R T8 T, haes
.

'H-NMR (300 MHz, CDCL): 8 1.2(t, 3H), 1.4 (s, 3H,), 2.35 (s, 9H),
2.65 (q, 2H), 4.0(q, 2H), 4.35 (d, 2H), 4.9(t, 1H), 6.55 (s, 1H), 6.85 (d, 2H),
7.0-7.2 (m, 3H), 7.5 (d, 2H), 7.9 (s, 1H), 8.15 (s, 1H).

F3E4] 1.3

N-[2-(= W HE)-2- B LA )-8-(2- L A-6- FAFRL)N23-=
57 S ok 5 1,2-a)huR -6- T e B 69 6%,

s CH,
l-l,c"N N =~ N/S‘
\Lr.\él-!a X ‘--N\ CH,

NH

HC é/\ CHa

W 2,3- = F 5 -8-(2- T &-6-F T £ K)ok ek A [1,2-a] 0% -6- R
(0.13 g, 0.38 mmol)#» 0-F I = =2-1- A N NN’ N'-v9 F 2 W4 v SUm Bk
#(TBTU)0.12g, 0.38 mmol)w A £] — K FR(10 ml)¥F. A NN-=F
F 2 K R I LRER(0.088g, 0.38 mmol) A B RSMAETRT
WH 1D, ERET AL EMNFRA =R T 5 F BL(95:5)4 HBLA,
G4 BT B B A E 2] 80 mg(48 %) 89454 = 4,

'H-NMR (500 MHz,CDCls): § 1.2(t, 3H), 2.3 (s, 6H), 2.35 (s, 3H),
2.65(q, 2H), 2.75(s, 6H), 2.95 (s, 3H), 3.15(s, 2H), 4.35 (bs, 2H), 4.85 (bs,

-18 -
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1H), 6.25 (s, 1H), 7.0-7.2 (m, 3H), 7.45 (s, 1H).
4] 1.4

(8-(2- LA -6-F T HH4)-2,3-= F Rhoked 51, 2-a] R -25)(4- F
AR X)) TSR

o] CH,
(\N ~ N"\S_
CH,
H,C/N\) LQ“N ’
NH
5

¥ 23- = FE-8-(2- L A-6-FAF R A )k I [1,2-a] T -6- 5 B
(0.5 g, 1.48 mmol)#v o-F = =-1-% - N,N,N°\N*-29 ¥ X i 48 vo BBk
#(TBTU)(0.48g, 0.15 mmol)Aw A B = £, T 5(20 ml) ¥ F #n oM 5t
35 54, A N-FE9%%0.16 g, 1.6 mmol)H E BT HRIZAL
10 BAWEA. EERATHRLERN, AZLTR FEO1)NRMA LR
B kR A AR SR A 13 8] 0.46g(74%) 94 A1LS- 4.
TH-NMR (500 MHz, CDCl;): 8 1.22 (t, 3H), 2.34 (s, 3H), 2.36(s, 3H),
2.38(s,3H), 2.47(bs, 4H), 2.71(q, 2H), 2.80 (s, 3H), 3.65 (bs, 4H), 4.36 (d,
2H), 4.94 (t, 1H), 6.19 (s, 1H), 7.04-7.18(m, 3H), 7.42(s, 1H).
15 FAEH 1.5
1-((8-(2- LA -6-F A F £ H)-2,3-= F Kokeb (1, 2-a]Hr2-6-4)
BA)-2-(5)-H b 9 BRRE 49 5K,

o)
HN o oH,
() s
N A\ o,
PN
NH
H,CKSMH,

-19 -
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A 2,3-F A-8-(2-LK-6-F A FRE)-Krd 5 [1,2-a] o2 -6-# B8
(0.15 g, 0.44 mmol), o-F I Z=k-1-%-N N N’ N°-v3 F L 48w fmss
£ (TBTU)0.14g, 0.45 mmol)#= = Z.£(0.05 g, 0.5 mmol)m A F| — K 7
(10 mi) P 32 RSB 10 547, A(s)-iE £BH:(0.016 g, 0.45
mmol)FF £ TR TR LA LR 1 Dat, BERETELEMN, A
$F 55 T BE(9: 1) SeBLA AR b B BAT kAL IR B At FEIN T8k
¥ 25 FL 75 %) 0.07g(36%) R AAL 44,

'H-NMR (500 MHz, CDCl3): 5 1.21 (t, 3H), 2.1-2.2 (m, 4H), 2.33 (s,
3H), 2.35(s, 3H), 2.37(s, 3H), 2.70(q, 2H), 3.65-3.75(m, 2H), 4.36 (d, 2H),
4.80 (bs, 1H), 4.94 (bs, 1H), 5.88 (s, 1H), 6.33 (s, 1H), 6.98 (s, 1H), 7.04-
7.19(m, 3H), 7.54(s, 1H).

FHh] 1.6
8-2-TA-6-F & F HIL)-N-2K-2 3- = P Kok wd 3[1,2-a]HZ-6-

T BRI 69 6%,
2 CH,
HO.
u*@*’&%
Hac\éf\cl'la

AT PATEBREGm)TH 2,3-2 PRS- L6 FTEFE
A)-sked H[1,2-a] 02 -6-48(0.15 g, 0.45 mmol). o-F I ==-1-K-
N,N,N’ N’-v9 7 & j 4 w9 £ 8% 2(TBTU)(0.14g, 0.45 mmol). = A&
(0.1 g, 0. 99 mmol)Fe 2 B2 2 #2(0.031 g, 0.46 mmol).

et B 1.5 41 A7 A (S £:0.016 g, 10 %).

'H-NMR (500 MHz, CDCls): § 1.15 (bs, 3H), 2.25 (bs, 9H), 2.6(bs,
2H), 4.25(bs, 2H), 4.95(bs, 1H), 6.45 (bs, 1H), 6.9-7.1 (m, 3H), 7.75 (bs,
1H).

-20 -
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FLHH) 1.7
(2-ZH-6-FAF LE)N-Q-Q- LA LEA)TH)-23- = F ok
(1, 2-a]H L -6- F BhAR 4 4%,
o CH,

T \-N

NH

Hac\&\c&

5 BT ZHFRAOm) P49 2,3-=F A -8-(2-TA-6-FEFHEL)=
s 3[1,2-a] 2L -6-2 #£2(0.3 g, 0.88 mmol). o-FFH =w-1-%-
N,N,N* N’-v9 9 2% j 44 v .40 8% 3£(TBTU)(0.29g, 0.90 mmol)#» 2-(2-£,
A ZEHA)LE0.2 g 1.9 mmol).
AT F 3 1.5 #) E-A7AEL-B-H (5 £:0.24 g, 80 %).
10 'H-NMR (500 MHz, CDCL): & 1.25 (t, 3H), 2.25 (s, 3H), 2.3(s, 3H),
2.35 (s, 3H), 2.75 (q, 2H), 3.4-3.45 (m, 2H), 3.55-3.7 (m, 6H), 4.35 (d, 2H),
5.05 (t, 1H), 6.45 (s, 1H), 7.0-7.2(m, 4H), 7.5(s, 1H).
7644 1.8
(8-(2- T A&-6-FHF R H)-2,3-= ¥ A oknd H[1,2-a) 2 -6-2)(3-
15 FAh - 1s ) T EAR 4K

-
HO-O N_:g— CHy
XN
NH

H,C
CH,

BEFH TROOmM)FE 23- = FE8--LA6-FAFELHK
g 3 [1,2-a) 2 -6- 2 B£(0.15 g, 0.44 mmol). o-FH == 1-K.
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N,N,N* N°-v9 F 2 J48ve S8R 3(TBTU)(0.14g, 0.44 mmol)#» 3-7hog
$.8%(0.12 g, 1.4 mmol).

AR T 1.4 FEFMLSY., NTLBRTLETRQDPEL
(F %:0.24 g, 80 %). |

'H-NMR (300 MHz,CDCl): 8 1.23 (t, 3H), 1.93 (bs, 2H), 2.33(s, 3H),
2.34 (s, 3H), 2.41 (s, 3H), 2.70 (g, 2H), 3.51-3.89 (m, 4H), 4.35 (d, 2H),
4.38-4.55 (m, 1H), 5.04 (bs, 1H), 6.35(s, 1H), 7.01-7.16(m, 3H) , 7.51(s,
1H).
£ 1.9

N-(3,4-=# XX THK)-8-2- LA -6-FAFHL)-2,3- = F hokrd
3 [1,2-a] "2 -6- F BB 49 SR, |

o) cH,
HO ~
N
e ™
HO X N

¥ 2,3-=F 5K-8-(2- L A-6-F A F £k 51, 2-a] R -6- B8R
(0.15 g, 0.44 mmol)f= o-F 3 = - 1-A-N, NN’ N°-v9 ¥ K 348 vo S8
#(TBTU)(0.14g, 0.45 mmol)Aw A 5] = F £ P BLE(10 ml) P 3452 %4
MBEAE 5 4. N 3,4- 2B A K TE(0.27g, 1.4mmol)F» = TE(0.28 g,
1.4 mmol)H A TR THRILZALRSY 72 0, ERATERLESE
M, AR THFE9:1)4 N sl b A A B AL IEE A
HRT AP 4 513 5] 0.059g(28%)47 A6,
TH-NMR (400 MHz, DMSO-d¢): 51.15 (t, 1H), 2.22 (s, 3H), 2.33 (s, 3H),
2.37 (s, 3H), 2.65-2.74 (m, 4H), 3.41 (q, 2H), 4.37 (d, 2H), 4.85 (t, 1H),
6.48 (dd, 1H), 6.63-6.66(m, 2H), 6.70(d, 1H), 7.07-7.21(m, 3H) 8.04(d,
1H), 8.49(t, 1H), 8.63(s, 1H), 8.75(s, 1H).
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%34 1.10
8-(2-LA&-6-F A FRA-3-(FAFE)2-FR-6-(DRAEL)%
3 [1,2-a] R 89 4%,
GH,OH

(]
N <~ N
0 ™ N
NH

H,C
3 \é/\c"'i

5 HEFEFTHEAm)TH 8-Q2-LA-6-FAFEL)I-LATH -
W ool 3 [1,2-a] e -6-25 B£(0.012 g, 0.034 mmol), o-KHf =r-1-2%
-N,N,N* N’-29 ¥ % k48 vo 88 3 (TBTU)(0.011g, 0.034 mmol)F="Guk
(0.009 g, 0.1 mmol). |

3B A4 1.1 H &AW (F F:0.008 g, 56 %).

10 . 'H-NMR (300 MHz, DMSO-dg): & 1.23 (t, 3H), 2.33 (s, 3H), 2.39(s,
3H), 2.72 (q, 2H), 3.74 (bs, 8H), 4.37(d, 2H), 4.85(s, 2H), 5.02(t, 1H),
6.27(d, 1H), 7.06-7.22(m, 3H), 7.75(d, 1H).

34 1.86
N-((8-(2- L A-6-F A F )£ M)-2,3-= F ook JF[1,2-a)"K -6-
15 PNt £ 3)INEY -

NH,
HN)\ﬁ)k/\N'g_‘cH:

W 2,3-=F £-8-(2- T A-6-F AT AL)-hd 5 [1,2-a] 0L -6- 3B
(0.5 g, 1.5 mmol), =& & L AR(0.57g, 1.5 mmol)Fe % BLA(0.53 g, 2.9
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- & L] L ] L ]
£ 2] LA} >0 SN 440D Baw

mmol)e A £ — F & FEAE(10 m) ¥, e o-FKH = 1.5-N NN N
v9 W SRR 4A v BN 88 3£ (TBTU)(0.48g, 1.5 mmol)if3§% B B &MiE
50 CTFHEH 3 K. ARATARREMN , A= T FE(100:15)
BB AR L AR BAT HiAL i B AR A LB P 4 B 135
0.12g(21%) 4= A8 4L4-41.

'H-NMR (500 MHz,CDCly): 81.1 (t, 3H), 2.25 (s, 3H), 2.3 (s, 3H), 2.35 s,

3H), 2.7 (q, 2H), 4.35 (d, 2H), 4.8 (bs, 1H), 6.9 (s, 1H), 7.05-7.2(m, 3H)
8.25(s, 1H).

53641 1.87
4-(2-(((8-(2- T A-6-F AF £ H)-2,3- = F Boknd 5[ 1,2-a] % 6-
2y )RR TEA)-A-ER T B4R

)ok/\/ ﬁ CHa
. o !
o S ¢ Nl\g-cw
(o} S
NH

W7 o
x

#23 = FE-8-2-LA-6-FETRA)N-2A LR 5F1,2-3] -
R -6- F Bt (250 mg, 0.263 mmol)F» 3720 B 87 (100 mg, 1.00 mmol)H»
AE Tml HE P, HHRSWE A 48 B, B IR E A R
Fo L BEBLAATE) 288 mg(91 %)8 AL a4,

TH-NMR (500 MHz, DMSO): § 1.16 (t, 3H), 2.24 (s, 3H), 2.35 (s,
3H), 2.39 (s, 3H), 2.48-2.58(m, 4H), 2.70(q, 2H), 3.54 (q, 2H), 4.19 (t, 2H),
4.39 (d, 2H), 4.90 (t, 1H), 6.72(s, 1H), 7.09-7.22(m, 3H), 8.08(s, 1H), 8.59
(t, 1H), 12.25(s, 1H).
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M’H\Q§m @:" o W "
. 8‘ \‘{'\:m] ’ ,.(R’ . ZTE(TEA)
7 ALEE Bl5% Cl1s# p2353#

LA 11-85

FE1

Bk A 0.149 mmol EF 1 ml —~F A Fska b

&5 B (TBTU): 0.297 mmol 5T 1 ml = % & ¥ 8k5: P

Sk C+D: B(C) (0.297 mmol & F 1 ml =F %4 F&t+)+TEAD)
(0.594 mmol & F 1 ml = FEEP).

6% A(300 ul) ¥ A& B(150 ul)yAwikik C+D50 ul). £ F
BT ERFHEH LR LT, ERETELEMN, BRbET—
FF AR/ F BE(9/1)(600 pl) ¥ Sfif it s AZ(100 me) E AR, AR PR/
FEE(9/1)(0.5-1.0 mD)#eA g A, ERET AL BERFE N GHA
Y. (REE, Tilithl &K HPLC 4iLizicd o).

A HPLC #1&- 24, A LC-RBEERIEH. & EHhAp
11-85 F 4| & &) A A ALS- 4 B AT sk 45 4 64 38
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WRBFE 1L EHEH 11-85.
18 FAY BA R AR T 5 A4 K.
Hlde Al + C5 o> 3] 27

HC

WLQ_{‘;

NH

CH;

Al

cs

An+Cn— 34| 11-85

- )
FAL L

¥

4 E GF e
b L

1 ] L]
ey Re WS

M 27

L
PARY By

Al

A2

A3

Ad

AS

Cl

FEHAH] 11

FHA 12

LA 13

EHH] 14

T 15

C2

L EH] 16

LA 17

5kHP] 18

F A 19

k4] 20

C3

F 34 21

C4

FLHA] 22

FHH] 23

FHH) 24

K345 25

&4 26

Cs

AP 27

LA 28

A 29

LA 30

L4 31

Cé6

LA 32

FEHAH] 33

4 34

A 35

K34 36 |

C8

LA 37

A 38

L4 39

F A 40

L4 41

C9

KA 42

L34 43
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LA 45

FEH 46

C10

LH] 47

£ 34 48

F 4] 49

F2 341 50
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Cl1

LA 52

L] 53

F 364 54

FH4] 55

Cl2

A 56

LA 57

FE AR 58

4] 59

C13

&M 60

4] 61

F 34 62

F A 63

Cl4

LA 64

g 65

%364 66

Cl5

LA 67

LA 68

FLHAH] 69

=3E4] 70

4] 71

C16

A 72

FHEH 73

LA 74

FHEH 75

C17

LA 76

KB 77

LM 78

L4 79

F 364 80

C18

% 3E4) 81

% #Ab) 82

L H4] 83
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2. FPEKH &

34 2.1

8-(2- LA F £ H)-2,3-= F R kel 5 [1,2-a]nT-6- 24 BR 49 AR

¥ 8-(2- LAF RA)-2,3-= F Ak H[1,2-a) %% -6- FBLA(1.0 g,
0.0031 mol)Fe £ F.AL44(1.2g, 0.031 mol)i&E T L BE(95 %)(30 mi) P &
AR, ARETEZLEMN S QZASD FAK, @ik
HCI(2.6 ml)¥ pHiAZ] 7, LRy & diEsy Bk, RAREHF TR
122 1.0 g (99 %) 894724 E9.

'H-NMR (300 MHz, DMSO-dg): § 1.2 (t, 3H), 2.25 (s, 3H), 2.35(s,
3H), 2.7(q, 2H), 4.45(d, 2H), 6.3(s, 1H), 6.45(t, 1H), 7.05-7.25 (m, 4H),
7.95 (s, 1H).

g4 2.2

8-(2,6-= LAF £ AK)-2,3-= F kb I [1,2-a] o -6- 4 BR 69 8%,

F 8-(2,6-= T AEF £A)-2,3-=F Aok 3 [1,2-a] 12 -6- F BLAk
(1.5 g, 0.0043 mol)F» £ AALH(1.7g, 0.043 mol)iFF ZEH(95 %)(30 ml)
F.

AIE EAA) 1.4 H S4B E 1.5, 99 %).

'H-NMR (400 MHz, DMSO-dq): & 1.14 (t, 6H), 2.22 (s, 3H), 2.37(s,
3H), 2.67 (q, 4H), 4.37(d, 2H), 4.89 (t, 1H), 6.68(s, 1H), 7.11 (d, 2H), 7.23
(t, 1H), 8.09 (s, 1H).

F364) 2.3

8-(2,6-—F % -4-FRF £ H)-2,3- = PR oked H[1 2-a]Re2-6-F B8
AR,

3% 8-(2,6-—F A4-HMRF £ H)-2,3-=F fokod H[1,2-a) R -6-
¥ SRk A8 2(1.47 g, 0.0034 mol)Fe £ BALH(1.7g, 0.034 mo)i& T T
BE(95 %)(30 ml) .

ARAE A 2.1 F)EAFMASW(F £ 1.1 g, 95 %).

'H-NMR (400 MHz, DMSO-dg): 8 2.23 (s, 3H), 2.34(s, 6H), 2.36 (s,

-29 .
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3H), 4.31(d, 2H), 5.04 (bs, 1H), 6.70(s; 1H), 6.90 (d, 2H), 8.02 (s, 1H).
FHH) 2.4
8-(2-7F 9 2 -6- 7 A F R H)-2,3-= F Rokrd 5 [1,2-a) 07 -6- 5 85

3 8-(2-F R A-6-FAFEA)2,3-= FHhoked 5[1,2-a)h2-6-F
Buik T B 3£(1.2 g, 0.0027 mol)F £ AA44(1.1g, 0.027 mol)iE T 282
(95 %)(25 mi) ¥

AL AN 2.1 $EAFHALSH(FE: 1.1 g, 95 %)

TH-NMR (300 MHz, DMSO-dg): & 1.69 (d, 6H), 2.74(s, 3H), 2.85 (s,
3H), 2.89 (s, 3H), 3.73 (m, 1H), 4.90(d, 2H), 5.48 (t, 1H), 7.19(s, 1H),
7.55-7.61(m, 1H), 7.70-7.76(m, 2H), 8.60 (s, 1H).

%) 2.5

8-(2-LA-6- T AT £.48)-2,3-= F Aok S [1,2-a] 72 -6- 5 B 49
)

# 8-(2-TLA-6-FHFRE)-2,3-=F Koknd 51 2-a] k72 -6-F ik
J S BR #.(11.0 g, 0.025 mol)Fe £ AALAA(7.0g, 0.17 mol)iFF ZBE(95
%)(120 ml) P FE @ik 20 B, BB ET RLEMF@EBAY T oA
K150 ml). BidAe AR HCl # L84 pHRE) 5, 2B HBEHRE
G R, ARFARTRE THREE 7.6 g (88 )HitAiLEH,

"H-NMR (500 MHz, DMSO-dg): & 1.15 (t, 3H), 2.26 (s, 3H), 2.34(s,
3H), 2.39 (s, 3H), 2.69 (q, 2H), 4.38(d, 2H), 5.2 (bs, 1H), 6.73(s, 1H),
7.07-7.2 (m, 3H), 8.12 (s, 1H).

F3647 2.6

8-(2-LAh-6-F A F £ A)-3-B A F -2 F Koked 5[1,2-a] %72 -6-
# B 09 B %,

3 8-(2-TLHE-6-FAFRA)I-LAFE-2-F hoked 54[1,2-a]072
-6~ ®6A5(0.02 g, 0.057 mmol)#= A FAL44(0.02g, 0.29 mmol)ix T L%
(95 %)(1 ml) F 3 B4 20 I B, HRRAET RLEH F LR E P imA
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A(lml). Eithen LEis pHHE) 5, SRS B HREHER, A
Rt FRAZ 0.012 g (60 %)t /7ML 44,

'H-NMR (300 MHz, DMSO-dg): 8 1.14 (t, 3H), 2.22 (s, 3H), 2.33(s,
3H), 2.67 (q, 2H), 4.33(d, 2H), 4.55 (bs, 1H), 4.67(s, 2H), 6.83 (s, 1H),
7.06-7.24 (m, 3H), 8.15 (s, 1H).
1R 5h 528
F B VR R MR bl 8RS

ST I & ARk R R ARER - 5L 4G Fp ) 4F Al 690 £ 4w Berglindh ¥
(1976) Acta Physiol . Scand. 97, 401-414 ¥ AT &R #AT.

H' K'-ATP 8§75 693 2

£37CTF, £5%F 2mMMegChL. 10mMKCl F= 2mM ATP #
18mM Pipes/ Tris 6944 #(pH 7.4)F, HEEAQS-Sug)B T 154
4. %o LeBel %(1978) Anal . Biochem .85, 86-89 ¥ £fiif, ¥AM ATP ¥
RAGEER B B A RAE T ATP Bt 751,
24K L5
2ot KB B b ey Fr ) 4E A

1% Sprague-Dawly & & #9#M X 8. AX A8 F(I)F+ =385
EHREHEFTRE, UARSHINATRER LS LHFLTREDR. &
Beeal, KJE 14 RAWER,

AL HREW, W Eaie R E R 20 b AL FHEEA B K
KE3IT CO)RIARE, LA THT 6ml G458 HAER. £ 2.54 bt
R, 2T 12ml/DE#RELKESEERRTEAZB(S3H 20 F
110 nmol / kg . h }A R k& o0k, LK, L 30 54— E R
G-ukdy, ERBMEERATT BB ALH, 1 ml/ kg )45 60 247,
RAR (2R, Sml/ kg , X H FIEE)F4E AT 2 D o8- FRBH R
SEE, BT o d) M2 1A) &9 B 1) 1A 0 T ASE K AR BT 7 4E A A et
A 0.1 MNaOH # 2§ M%E pH 4 7.0, B 50X RRiR
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H-F AR T A6 ARRGELHELE. EREANLH
BT, ELTRABRMAREREZREEAGER > EFHATHS
8 B (fractional responses), XA 30 4P #h b — 525 301 1) A 64 BR
FH1.0. ARBASHRERIIRGSHCARTET SirR R, £
RIBATRHH AT, 948 5 F LRRSFREASH PR E AT
RGBT ERITH.

EXEAANGLEGH R R

1% ) ;4 Sprague-Dawley s» &2 X K. EFZBI 13 X, MIHRK
AR TEBHBREE. RTHREBGRBLEHBREE
(Popovic (1960) J. Appl. Physiol. 15,727-728). % 5L AHHF &.

BHE, HARAR 55 DA S LB 04F0.1-04 g).
ok % oAt BB AT RBACS B,

HESHEXERAOT =B AGD)R o FR(p.o. )4 B Fa(ii) ¥
FRAGV)ER G, o/ R E LT BRAUC)ZH 69 B BORIRE R
X UNAE

Wt log /AT R E f2 38 B L5 B IE) o 4 F @A AUC i
it A S B v ik R RO B O R 44 R B AUC SR
AAFK, ETHBAROBRLEHEEHAAGEDAHAEF %)= T
it H: F(%)=(AUC (p.0.% i.d.)/ AUC (i.v.) x 100 .
HEIRGRRA G ERS sewddp sl fo £ F) A &

1 4+ & M ) 49 Labrador # X &, Harrier #. 4 €1+ =38 Mg
Bl 5T XA S B K, 411 § R E &K Heidenhaim-1% % vA4RIC 3
Red . -

B nbiRBd, WXk B4 18 e, 12T & daok, B E
A 2 80 %t AMRBE RSB B B 6 Fl FMA— R 485 (12 ml / h) R A
BRBRSBX 6.5 B, VA 30 A — R E TR, AN

B 1 A5 0, 0S5 ml/ kg R EMGR IR, LdRivETEAE
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HRREE., BiIZERBGSR, EoBRSFEALT, HArdXBihdHms
3| £ &4 LB %949 § 49 Heidenham-K .

ZHXEPpHA 70 RMZFRMBIBREH 8L >F, £4F
R R RERE, BREHRNREFRTFTASEORE, RELEL
— BB A FEER 1.0, MKW A BB R 5 MG
BT HE S .

BRB)E, BRARAELE 4 RELHERTHH 0L PRELS
WA R E, EREE 30 04N B REIHASE, RESH. e bifk,
HEXEER o RA 1.dLHE6 ARG EMHAEF %).
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IMIDAZO PYRIDINE DERIVATIVES
WHICH INHIBIT GASTRIC ACID SECRETION

The present invention relates to imidazo pyridine derivatives of
formula (I), in which the phenyl moiety is substituted, and in which
the imidazo pyridine moiety is substituted with carboxamide group
in 6-position, which inhibit exogenously or endogeneously
stimulated gastric acid secretion and thus ca be used in the

prevention and treatment of gastrointestinal inflammatory diseases.
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