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1. A compound of the formula I
RO
/ N
R1
N
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A (n
Y
N
R2
R3'
R3
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in which

RO is 1-4C-alkyl, hydroxymethyl, halogen or
thiocyanate,
R1 is 1-4C-alkyl,
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R2 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen
or trifloromethyl,

R3 is hydrogen or 1-4C-alkyl,

R3’ is hydrogen, 1-4C-alkyl or substituted 1-4C-
alkyl having one or two identical or
different substituents selected from the
group consisting of halogen, 1-4C-alkoxy and
1-4C-alkoxy-1-4C-alkoxy,

R4 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen
or trifluoromethyl,

R5 is  hydrogen, 1-4C-alkyl, 1-4C-alkoxy or

halogen,
A is O (oxygen) or NH and
Y is 0 (oxygen) or CH,,

or its salts.

he use of compcunds as claimed in <lzim 1 and
their pharmacolocically tolerable salts £for the
production of medicaments for the prevention and

treatment of gastrointestinal diseases.

A process for the preparaticn of the compounds of
the formula I as claimed in claim 1 and their

salts, which comprises

al for the preparation of compounds of the formula
I in which RO 1is hydroxymethyl, reducing
compounds of the formula II (see attached
formula sheet I), in which R1, R2, R3, R3’, R4,
RS, A and Y have the meanings indicated in

claim 1, or

b) cyclizing compounds of the formula 111 (see
attached formula sheet II), in which RO, R1,
R2, R3, R3‘', R4, R5, A and Y have the meanings
indicated in c¢laim 1 and X 1is a suitable

leaving group, with elimination of HX,

J3
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and if desired then converting the compounds I
obtained into their salts, or if desired then
liberating the compounds I from salts of the
compounds I obtained.

P



OP1 DAT:E 22/02/96 APPLN. ID

31662/95
AOJP DATE 04/04/96 PCT NUMBER PCT/EP95/02954

IRATERNIRENEN TR

AU9531662

(51) Internationale Patentklassifikation 6 :

C07D 471/04, A61K 31/435 // (CO7D Al
471/04, 235:00, 221:00)

(11) Internationale Veriffentlichungsnummer:

WO 96/03405

(43) Internationales

Veroffentlichungsdatum: 8. Februar 1996 (08.02.96)

(21) Internationales Aktenzeichen: PCT/EP95/02954

(22) Internationales Anmeldedatum: 26. Juli 1995 (26.07.95)

(30) Prioritiitsdaten:

2391/94-9 28. Juli 1994 (28.07.94) CH

(71) Anmelder (fiir alle Bestimmungsstaaten ausser US): BYK
GULDEN LOMBERG CHEMISCHE FABRIK GMBH
[DE/DE);, Byk-Gulden-Strasse 2, D-78467 Konstanz (DE),

(72) Erfinder (fir alle Bestimmungsstaaten ausser CA US): Sl-
MON, Wolfgang-Alexander; Schubertstrasse 17, D-78464
Konstanz (DE). RIEDEL, Richard; Durlesbach 7, D-88339
Bad Waldsee (DE). POSTIUS, Stefan: Austrasse 4b, D-
78467 Konstanz (DE). KLEY, Hans-Peter; Im Weinberg
3b, D-78476 Allensbach (DE).

(72) Erfinder; und

(75) Erfinder/Anmelder (nur fir US): GRUNDLER, Gerhard
[DE/DE], Meersburger Strasse 4, D-78464 Konstanz (DE).
RAINER, Georg [DE/DE}; Bimauer Strasse 23, D-78464
Konstanz (DE), SENN-BILFINGER, Jorg [DE/DE];
Santisstrasse 7, D-78464 Konstanz (DE), THIBAUT, Ulrich
(DE/DE); Brielstrasse 7, D-78462 Konstanz (DE).

(74) Gemeinsamer Vertreter: BYK GULDEN LOMBERG
CHEMISCHE FABRIK GMBH:. Byk-Gulden-Strasse 2,
D-78467 Konstanz (DE).

(81) Bestimmungsstaaten: AU, BG, BR, BY, CA, CN, CZ, EE, FI,
HU, JP, KR, LT, LV, MX, NO, NZ, PL, RO, RU, SG, §I,
SK, UA, US, europdisches Patent (AT, BE, CH, DE, DK,
ES. FR, GB, GR, IE, IT, LU, MC, NL, PT, SE).

Veroffentlicht
Mit internationalem Recherchenberichi,

(54) Title: IMIDAZOPYRIDINE-AZOLIDINONES
(54) Bezeichnung: IMIDAZOPYRIDIN-AZOLIDINONE

(57) Abstract

The invention concemns compounds of for-
mula (I), wherein the substituents and symbols have
the meanings indicated in the description, and the
use thereof in the treatment of gastro-intestinal dis-
eases.

(57) Zusammenfassung

Die Erfindung betifft Verbindungen der
Formel (I), worin die Substituenten und Symbole
die in der Beschreibung genannten Bedeutungen

haben, und ihre therapeutische Anwendung zur
Behandlung gastrointestinaler Krankheiten.
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Imidazopyridine azolidinones

The invention relates to novel imidazopyridine azclidi-
nones which are intended to be used in the
pharmaceutical industry as active compounds for the

production of medicaments.
Known technical background

European Patent Application EP-A-0 033 094 describes
imidazo{1,2-alpyridines which in the 8-position carry
an aryl substituent which is preferably a phenyl,
thienyl, pyridyl, or chlorine-, fluorine-, methyl-,
tert-butyl-, trifluoromethyl-, methoxy- or cyano-sub-
stituted phenyl radical. As aryl radicals of particular
interest, EP-A-0 033 094 mentions the radicals phenyl,
o- or p-fluoropheryl, p-chloropnenyl and 2,4,6-tri-
methylphenyl, c¢f which the radicals phenyl, o- ov
p-flucrcphenyl and 2,4,6-trimethylphenyl are narticu-
larly preferred. - European Patent Applications
EP-A-0 204 285, EP-A-0 228 (006, EP-A-0 268 989 and
EP-A-0 308 917 describe imidazo[l,2-alpyridines which
in the 3-position carry an unsaturated aliphatic
radical, in particular a (substituted) alkynyl radical.
- European Patent Application EP-A-0 266 890 describes
imidazo[l1,2-a)pyridines which are substituted in the
g8-position by an alkenyl, alkyl or cycicalkylalkyl

radical.

Descraption of the invention

it has now been found that the compounds described in
greater detail below, which in particular differ Zfrom
the compounds of the prior art by the substitution in
the 8-position, have surprising and @particularly

advantageous properties.
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The invention relates to compounds of the formula I

(see attached formula sheet 1), in which

RO is 1-4C-alkyl, hydroxymethyl, halogen or thiocyanate,

R1l is 1-4C-alkyl,
R2 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen or
trifloromethyl,

=3 is hvdrocan or 1-4C-alkyl,

=3 is nyérogan, 1-4C-alkyl cr suzstizuzed 1-3C-alikyl
raving o©n2 or IWe idantical cr diilsrant sul-
stituants s2lectad Irom the gryoup consisting cf
nalogen, 1-4C-alxkoxy or Isic, L1-4C-alkoxy-1-4C-
alkoxy,

R4 is hydrogen, 1-4C-alkyl, »-4C-alkoxy, =nalcgsn or
trifluoromezihyl,

RS is hyérogan, 1-&C-alkyl, _-4C-alkoxy or ha.cgs:n,

2 is O (oxygen) or N#Z and

Y is O (oxygen) oxr CH,,

and their salts

1 -4C-Alkyl is straight-chain or branched alkyl raZ:icta.s

{sic] having 1 to 4 carbon atoms. Examples wilich may o2

meationed are the butyl, iscbutyl, sec-bulv., T2r
putyl, prooyl, iscopropyl, ethvl and, in particular,

methyl radical.

Yalogen within the meaning ol the invention 1s ZroTine,

fluorine and in particular chlcrine.

1-4C-Alkoxy 1is an cxygen s&tom oo which cone oI inz
apovemantioned 1-4C-a2lkyl rzdicals is bonded. EIzamples
which may be mentioned is ([sic] the methoxy and ine
ethoxy racdical.

1-4C-2lkoxy-1-4C-alkoxy is one oI z:hz azcsaTenIonzl
1-4C-alkoxy racdicals which s substituzed by a Iurtner
1-4C-alkoxy radical. An example which mav k2 rent:icned
is the methoxyethoxy racdical.

.
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Suitable salts of compounds of the formula 1 are pre-
ferably all acid addition salts. Particular mention may
be made of the pharmacologically tolerable salis w. Li.—
incrganic and organic acids customarily useac 1
pharmacy. Pharmacologically nontolerable salts wn>c

can 1initially be obtained as process products, ZIc
example, 1in the preparation of the compounas accoriinz
o the invention on the induscrial scale are cornverctsa
into pharmacologically tolerable salts by the processses
known to the person skilled in the art. Those suizakle
are water-soluble and water-insoluble acid additicn
salts with acids such as, for example, hydrochloric
acid, hydrobromic acid, phosphoric ac_-d, nicric acid,
sulfuric acid, acetic acid, c¢itric acid, D-gluccnic
acid, benzoic acid, 2-(4-hydroxybenzoyl)benzcic acid,
butyric acid, sulfosalicylic acid, maleic acid, lauric
acid, malic acid, fumaric acid, succinic acid, oxalic
acid, tartaric acid, embonic acid, stearic acid,
toluenesulfonic acid, methanesulfonic acid or
3-hydroxy-2-naphthoic acid, the acids being employed ir
salt preparation - depending on whether it 1is a mono-
or polybasic acid and depending on which salc is
desired - 1n an equimolar quantitative ratic or one

differing therefrom.

Compounds to be emphasized are those of the formula I,

in which

RO is 1-4C-alkyl, hydroxymethyl or halogen,

R1  is 1-4C-alkyl, '

R2 is 1-4C-alkyl or halcgen,

R3 is hydrogen or 1-4C-alkyl,

R3’ 1is hydrogen, 1-4C-alkyl or substituted 1-4C-alkyl
having a substituent selected from the group
consisting of halogen, 1-4C-alkoxy and 1-4C-
alkoxy-1-4C-alkoxy,

R4 is hydrogen,

RS is hydrogen,

A is 0 (oxygen) or NH and

Y is O (oxygen) or CH,,
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Compoun2s TO 02 particu_arly emphasized arz Ihose cof

he Zormula I, i1n which

20 is mechyl, hydroxvmezhyl, chlorinz or Zluorins,

21 is methvl,

22 1s 1-4C-alkyl,

23 is hydrogen or 1-4C-alkyl,

2R3’ 1is hydrogen, 1-4C-a2lkyl or substituzad 1-4C-alkvl
having a substituant sz2lected from the group
consisting oI 1-4C-alkoxy and 1-4C-alxoxy-.-4C-
alxoxy,

R4 is hycdrogen,

RS is hydrogen,

A is 0 (oxygen) or NH ard

v is O {(oxygen) or CH,,

and their salts.

Preferred compounds are thcse of the
which

RO is methyl, hydroxymethyl or chlorine,
R1 is methyl,

R2 is 1-4C-alkyl,

R3 is hydrogen or 1-4C-alkyl,

R3’ is hydrogen, 1-4C-alkyl,

1-4C-alkoxy-1-¢C-alkoxy-1-4C-alkyl,
R4 is hydrogen,

RS is hydrogen,

2 is O (oxygen) or NH

Y is O (oxygen) or CH,,

and their salts.

Exemplary compounds according to the

listed in Table 1 which fcollows:

formula I, in

1-4C-alkoxy-1-4C-alkyl or

LA
1]

invention a
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Taple 1
Compounds of the formu.a I (se=

a
wicth R1=CH,, R4=H, R5=E and the follownz firzh=:

substituent and symbol meanings:

RO R2 R3 R3" L ¥
z cH, Y E NH c
P CH, H H NH cH
3 CH, H H c
F CH, H H o o
cl CH, H H o) c

1 CH, H 3 NH oy
cl CH, E H c Cx
CH, Cl y K NE ~
CH.0H c H H NE c
CH, cl H H o o
CH, c H K NE oy
cl C1 H H NE TH.
CH,OH CH, H H NH cE
CH, CH, H CH,0CH,CH,0CH, NH 0
CE, cl H CH,OCH, NH 0

and the salts of the compcocunds mentioned in the table.

Compounds of the fcrmula I can each have a cr_»al
center in the positions to which the substituents R3
and R3’ are bonded. In the case of the chiral
compounds, the invention. therefore includes bhoth trns
pure enantiomers and diastereomers and their mixturss

in any mixing ratio, including the racema:tes.

h

rt

1y

The invention further relates to a process £fcor

i

A

preparation of the compounds of the formula I and th

o

salts. The process comprises

a) for the preparation of compounds of the formula I

in which RO is hydroxymethyl, reducing compounds
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of the formula II (see attacheld formula sheer
in which R1, R2, R3, R3’, R4, R5, L and VY rav= t~n

meanings indicated above, or

4
~

Wb

e cyclizing compounds of the formu_.a 112 s==
accached Zformula sheec II), in whicn RC, BI, =2,
R3, R3’', R4, R5, A and VY have <=The meaninos

indicated above and X is a suicable

with elimination of HX,
anrd if desired then converting the compounds I cktairsd
irto their salts, or if desired then liberating th=s

compounds I from salts of the compounds I obtained.

The reduction oI the compounds II is performed in

2

manner customary per se to the person skilled in the
arct. It is carried out in inert solvents, e.g. lLower

aliphatic alcohols, e.g. using suitable hydrides, such

wit

o]

as, for example, sodium borohydride, 3if desire

addition of water.

The cyclization of the compounds III is carried cut in
a manner familiar per se to the person skilled in the
arc, for example as described in the following
examples, in inert solvents and in the presence of an

acid-binding agent (proton acceptor). Proton acceptors

-

which may be mentioned are, for example, alkali meta

181

hydroxides, such as sodium or potassium hydroxides, o

I

)

metal hydrides, such as sodium hydride. A suitap
leaving group is, for example, a halogen azom
(preferably chlorine or bromine) or a methane-

sulfonyloxy group.

The person skilled in the art is familiar on the basis
of his expert knowledge with the reaction conditcicns
which are specifically necessary for carrying out tne

precess.
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The isolation and ©purification of the s.pstances

according to the invention 1s carried out i1n a manna:

Known er se, tor example, ir such & way T a. ...=

solvent s discilled off in vacuc &and tns r=siili-

octa_ned 1s recrystallizsd from a sul:zac

subjected to one of the customary purifica
cr. as, for example, column chromatcgraphv on suizazl=

suppert material.

Acid addition salts are obtained by dissclving tne fr==
base In a suitabl solvent, e.g. in water, in =z
chlorinated nycrocarbon, such as methylene chlcrigs cor
cn_crolorm, a _ower aliphatic alcorol schanc_,
isoproparocl;, a ketone, such as acezore, c¢r an ethzy,

such as TEF or diisopropyl ether, which ceonctains z-ns

desired acid, or to which the desired acid is cthen

The salts are obtained by filtration, reprecipitation,
precipitation with a nonsolvent for the addition sal:
e

r by evaporation of the solvent. Salts obiained can ce

converted by basification, e.g. with aquecus ammonia
so_ution, intc the free bases, which in turn can p=
converced into acid additicn salts. In this anner,
pharmacologically ncntolerable acid addition salzs car

The starting compounds II are obtained bv cyclizaticn

of these compounds IZI in which RC has the meaning CHE2.

The compounds III are obtained, for example, &Ly
reaction of compounds IV (see attached formula snee:
II), in which RO, R1, R2, R4, R5 and A have ctn=
meanings indicated above, with compounds Hal-lC-VY-
CHR3‘-CHR3-X, in which R3, R3’, Y and X have tcn=
meanings indicated above and Hal is a halogen atom

(preferably chlorine or bromine).

B
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The starting compcunds IV are disclesed 1n EZ-2-0 %

989 and EP-A-0 308 917 or cthey can ks preparea -n a

manner analogous Lo that asscriped there. For =zzavil=,

che starting comcounds IV ca

o]
1]
Re}
5
[0}
'O
V]
o
W
]
3
M)
]
)}I
'3
1]
it}
"

<rown per se from the correspond-ng nityc caorrounds o
reduction or by hydrolysis of

darivatives.

v]

he following examples serve to illustra

ct
1]
-
ja
Q
[N
I
[}
1
th
x4

tail the preparation of thke compounds accerding T2

e
the invention. In particular, the examples alsc s=ro=
S

o describe hy way of example the preparazticn ¢ zn=
compounds oI <the ZIcrmuia I and :ths praparaz-on c:
s=lected starting compounds. Likewise, fuxcthar
cempounds 0% the Zformula I and Zurther Taring
corpounds, whose preparation is not cescriksd

eyplicicly, can be prepared in a mannar which 1s
arna_ogous or in a manner which is familiar per sz zc

a
the person skilled in the ar: using customary rrocsss

techniques. The abbreviation RT stands for room
temperature, h stands for hour(s), min stands Zor
m_nute(s), m.p. for melting point, b.p. for boiling

coint and dec. for decompositicn.

e
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a) 8-[2-{2-Chloroethoxycarbonylamino) -é-methyl-

benzylamino) -2,3-dimethylimidazo(1,2-alpyridine

2-Chloroethyl chloroformate (12.4 g, 81 mmol) dissclved
in dichloromethane (40 ml) 1is added dropwise at RT,
during the course of about 30 min, to a solution of
8- (2-~amino-6-methylbenzylamino)-2,3-dimethylimidazo-
{1,2-a]lpyridine {(19.65 g, 70 mmol) in anhydrous
dichloromethane (600 ml). The mixture is then stirred
at RT for 16 h and then extracted with sodium hydrogen
carbonate (4 x 200 ml). After extraction of the aqueous
phases with dichloromethane (200 ml), the combined
organic extracts are washed with water (2 x 200 ml),
dried over magnesium sulfate and concentrated. The
crude product which remains (33.9 g} 1is used directly
for the further reaction in Example 1b.

b) 3-{2-(2,3-Dimethylimidazo(1,2-alpyridin-8-ylamino-
methyl) -3-methylphenyl]loxazeclidin-~2-one

Sodium hydride (3.15 g, 80% strength in paraffin) is
added in portions with Vigorous stirring in the course
of about 30 min to a solution of the c¢rude product from
Example la (33.8 g) in anhydrous ethanol (800 ml). The
mixture 1is then stirred for a further 30 min at RT,
then water (200 wml) 1is added in portions and the
ethanol 1is distilled off on a rotary evaporator. The
precipitate is filtered off with suction, washed with
water and dried in vacuo. The crude product is purified
by chromatography on silica gel (eluent:
4:1). After concentration of the

"

toluene/dioxane

fractions of Rg 0.15 and crystallization from ethyl
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acetate/diisopropyl ether, the title compound (13.6 g,
63%) is isolated as a beige solid. M.p. 139-140°C.

c) Reaction of the title compound dissolved in
acetone with methanesulfonic acid gives the
methanesulfonate of the title compound of m.p.
232-235°C.

a) 8~ [2-(2-Chloroethoxycarbonylamino) -6-methylbenzyl-
amino] -3-chloro-2-methylimidazo(l,2-a]pyridine

According to the procedure indicated in Example 1la,
8- (2~amino-6-methylbenzylamino) -3-chloro-2-methylimid-
azo[l,2-ajpyridine (0.27 g) and 2-chloroethyl chloro-
formate (0.18 g) in dichloromethane (30 ml) give the
title compound as a brown oil, which is used directly
for further reaction in 2b.

b) 3-[2-(3-Chloro-2-methylimidazo(l,2-a)pyridin-8-
ylaminomethyl) -3-methylphenyl]oxazolidin-2-one

According to the procedure indicated in Example 1lb, the
crude product 2a (0.37 g) and sodium hydride (0.45 g,
80% strength in paraffin) in anhydrous ethanol (20 ml)
give, after crystallization from ethyl acetate/
petroleum ether, the title compound (70 mg, 21%) as a
beige solid. M.p. 137-139°C.

a) 8- [2-(2-Chloroethoxycarbonylamino) -6~methylbenzyl-
amino] -3-formyl-2-methylimidazo{l,2-a)pyridine
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According to the procedure indicated in Example 1a,
8- (2-amino-6-methylbenzylamino) -3-formyl-2-methyl-

imidazol[l,2-a)pyridine {2.03 g and 2-chloroethyl
chloroformate (1.01 g) in dichloromethane (120 ml) give
the title compound as a brown oil, which 1is used

directly for further reaction in Example 3b.

b) 3-(2-(3-Formyl-2-methylimidazo([1l,2-a)pyridin-8-
ylaminomethyl) -3-methylphenyl]oxazolidin-2-one

According to the procedure indicated in Example 1b, the
crude product 3a (0.12 g) and sodium hydride (0.01 g,
80% strength in paraffin) in anhydrous ethanol (10 ml)
give, after crystallization from ethyl acetate/
diisopropyl ether, the title compound (80 mg, 73%) as a
beige solid. M.p. 196-197°C.

c) 3-(2- (3-Hydroxymethyl-2-methylimidazo[l,2-a) -~
pyridin-2-ylaminomethyl) -3-methylphenyl)oxazol-

idin-2-one

A solution of 3-[2-{3-formyl-2-methylimidazo([1l,2-a]-
pyridin-8-ylaminomethyl) -3-methylphenyl]oxazolidin-2-
one (0.18 g, 0.49 mmol) and sodium borohydride (19 mg,
0.5 mmol) in anhydrous ethanol (20 ml) is stirred at RT
for 30 min. Water (75 ml) is then added, the ethanol is
distilled off on a rotary evaporator and the aqueous
residue 1is extracted with ethyl acetate (3 x 50 ml).
The organic extracts are washed with water (50 ml),
dried over magnesium sulfate and concentrated. After
crystallization from diisopropyl ether, the title
compound (120 mg, 66%) is obtained as a beige solid.
M.p. 152-157°C.
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a) 8-[2-{2-Chloroethoxycarbonylamino) -6-methylbenzyl-
oxyl] -3-formyl-2-methylimidazo(l,2-alpyridine

According to the procedure indicated in Example 1la,
8- (2-amino-6-methylbenzyloxy) -3-formyl-2-methylimidazo-
{1,2-alpyridine (2.36 g) and 2-chloxoethyl chloro-
formate (1.3 g) in dichloromethane (150 ml) give the
title compound as a brown o0il which is used directly

for further reaction in 3b.

b) 3-[2-(3-Formyl-2-methylimidazo(l,2-a)Jpyridin-8-yl-
oxymethyl) -3-methylphenyl]oxazolidin-2-one

According to the procedure indicated in Example 1b, the
crude product 4a (1.14 g} and sodium hydride (0.13 g,
80% strength in paraffin) in anhydrous ethanol (200 ml)
give, after crystallization from ethyl acetate/
diisopropyl ether, the title compound (0.7 g, 67%) as a
beige solid. M.p. 242-244°C.

c) 3-[2- (3-Hydroxymethyl-2-methylimidazo[l,2-a] -
pyridin-8-yloxymethyl) -3-methylphenyl]oxazolidin-

2-one

A solution of 3-[2~(3;formyl—z—methylimidazo[1,2-a]—
pyridin-8-yloxymethyl) -3-methylphenyl] oxazolidin-2-one

(1.39 g, 3.8 mmol) and sodium borohydride (0.19 g,
4,75 mmol) in anhydrous ethanol (125 ml) is stirred at
RT for 1.5 h. Water (100 ml) is then added, the ethanol
is distilled off on a rotary evaporator and the aqueous
residue 1is stirred at 4°C for 30 min. The precipitate

is filtered off, washed with cold water and dried in

vacuo. The title compound (1.28 g, 91%) [lacunal as a
beige solid. M.p. 190-193°C.
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5. - -3-02- - -al-
a) A mixture of 150 g (1.14 mol) of 1,3-dichloro-

propanol and 90.2 g (1.14 mol) of pyridine is
added dropwise at 5-8°C in the course of 2 h to
591 ml (1.14 mol) of a solution of phosgene in
toluene (1.93 mol/l) and the mixture 1is ctirred
for a further 24 h at 20°C. It is aerated with N,,
pyridine hydrochloride is filtered off, the
filtrate is washed with water and dried with mag-
nesium sulfate, and after fractional distillation
102 g (47%) of 2-chloro-1-chloromethylethyl
chloroformate are obtained. B.p. 140-145°C/18

mbar.

A solution of 2.0 g (7.13 mmol) of 8-(2-amino-6-
methylbenzylamino) -2,3-dimethylimidazo(1,2-a]j -
pyridine and 1.5 g (7.84 mmol) of the preceding
compound in 80 ml of dichloromethane is stirred
for 2 days at RT. The organic solution 1is washed
with saturated sodium carbonate solution and
water, dried with magnesium sulfate and concen-
trated in vacuo. 3.4 g of crude 8-(2-[(2-chloro-1-
chloromethylethoxy) carbonylamino] -6-methylbenzyl-
amino) -2,3-dimethylimidazo(1l,2-alpyridine are ob-
tained as an oil, which is employed in the next

stage.

A solution of 0.48 g of 85% potassium hydroxide in
4 ml of ethanol is added dropwise at 20°C to a
solution of the preceding compound in 30 ml of
ethanol and the mixture is stirred for a further
5 h. It is concentrated in vacuo, the residue 1is
treated with water, the mixture is extracted with
dichloromethane and the magnesium sulfate-dried
organic layer 1is concentrated in vacuo. The resi-

due 1s treated with 5 ml of ethanol and cooled in




10

15

20

25

30

35

WO 96/03405 - 14 - PCT/EP95/02954

b)

c)

an 1ice bath. 1.2 g of the title compound are
obtained. M.p. 141-143°C.

Analogously to Example Sa, 2-chloro-l-propanol and
phosgene give 2-chloro-1-methylethyl chloro-
formate. B.p. 55-56°C/17 mbar.

Analogously to Example S5b, 2.0 g (7.13 mmol) of §&-
(2-amino-6-methylbenzylamino) -2, 3-dimethylimidazo-
[1,2-a)pyridine and 1.23 g (7.85 mmol) of the
previous compound are reacted and 3.1 g of crude
8-(2-[(2~-chloro-1l-methylethoxy)carbonylaminoc] -6-
methylbenzylamino)-2,3-dimethylimidazo(1,2-

alpyridine are obtained as an amorphous mass.

A solution of 0.48 g of 85% KOH in 15 ml of
ethanol is added dropwise at RT to 2.9 g of the
previous compound in 15 ml of ethanol and the
mixture is additiocnally stirred for 12 h. It is
concentrated in vacuo, the residue is treated with
water, the mixture 1is extracted with dichloro-
methane and the magnesium sulfate-dried organic
layer 1is concentrated in vacuo. The residue 1is
treated with 0.3 ml of concentrated hydrochloric
acid and acetone and 1.5 g of the title compound
are obtained. M.p. 274-275°C (dec.).

Analogously to Example 5b, 2-chloropropyl
chloroformate and 8- (2-amino-6-methylbenzylamino) -
2,3-dimethylimidazo({1l,2-alpyridine give 8-[2-(2-
chloropropoxycarbonylamino) -6-methylbenzylamino] -
2,3-dimethylimidazo(1,2-alpyridine.

3

S
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b) The previous compound and a solution of potassium

hydroxide in ethanol give, analogously to kExampls

5c, the title compound.

8.

a)l Analogously to Example 5b, 8-[2-(l-chloromethyl-2-
methoxyethoxycarbonylamino) -6-methylbenzylamino] -
2,3-dimethylimidazo(1,2-a]lpyridine is obtained
from 1-chloromethyl-2-methoxyethyl chloroformate
{Helv. Chim. Acta 44, 105, 1961) and 8-{2-amino-6-
methylbenzylamino)-2,3-dimethylimidazo(l,2-a]-
pyridine.

b) The previous compound and a solution of potassium
hydroxide in ethanol give, analogously to Example
5c, the title compound.

9. -12- - ] - in-8- -

-3- -9

a)l 8- [2-(4-Chlorobutyrylamino) -6-methylbenzylamino] -
2,3-dimethylimidazo({1l,2-a)pyridine

0.88 ml (7.85 mmol) of 4-chlorobutyryl chloride 1is
added dropwise at 0-5°C Qith stirring to a solution of
2.2 g (7.85 mmol) of 8-(2-amino-6-methylbenzylamino) -
2,3-dimethylimidazo[1l,2-alpyridine and 0.63 ml
(7.85 mmol) of pyridine in 30 ml of dichloromethane and
the mixture is stirred for a further 2 h at 0-20°C. It
is treated with water and potassium hydrogen carbonate
to pH 7, the mixture is extracted with shaking, and the
organic layer is dried with magnesium sulfate and con-
centrated in vacuo. The residue is recrystallized from
toluene and petroleum ether (50/70°C). 2.6 g (86%) of
the title compound are obtained. M.p. 138-140°C.

r |
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b) 1-[2-(2,3-Dimethylimidazo{l,2-alpyridin-8-ylamino-
methyl) -3-methylphenyl)pyrrolidin-2-one

A solution of 0.41 g (6.25 mmol) of 85% KOH irn 13 al c¢i

-~ ~
-

ecthanol is added dropwise at RT to a solution of

th ()

{6.24 mmol) of the previous compound in &0 ml ¢
ethanol and the wmixture is stirred for a further 4 h.
It 1s concentrated in vacuo to about 30 ml, the residue
is diluted with water and the mixture 1is extracted
several times by shaking with ethyl acetate. The
organic layer is dried with magnesium sulfate and con-
centrated in vacuo, and the residue 1is crystallized
using diisopropyl ether. 2.0 g (92%) of the title
compound are obtained. M.p. 138-141°C.

10. 1-[2-(3- -2- -

a) 8- [2-(4-Chlorobutyrylamino) -6-mechylbenzylamino] -
3-chloro-2-methylimidazo(1l,2-a]pyridine

According to the procedure indicated in Example Sa),
the title compound is obtained by reaction of 8-(2-
amino-6-methylbenzylamino) -3-chloro-2-methylimidazo-
(1,2-a)lpyridine and 4-chlorobutyryl chloride as a beige
powder after crystallization from ethyl acetace/
cyclohexane. Yield 66%; m.p. 127-130°C.

b) l—[2—(3-Chloro-2-metﬁylimidazo[1,2—a]pYridin-8-yl-
aminomethyl) ~-3-methylphenyl]pyrrolidin-2-one

According to the procedure indicated in Example 9b),
the title compound is obtained as a beige powder by
reaction of the previous compound with potassium
hydroxide in ethanol and subsequent cxrystallization

from diisopropyl ether. Yield 77%; m.p. 265-267°C.
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Starting compounds

Al. 3-Chlorxo-2-methyl-8-pivaloyvlaminosmidaze  _,Z-a -

vyidir

5.0 g (18.6 mmol) of 2-methyl-8-pivaloylamincim_cazo-
{L,2-alpyridine hydrochloride, prepared from 8-amiro-2-
methylimidazo(1,2-alpyridine and pivaloyl <chloride,
m.p. 229-230°C, are dissolved in glacial acetic acid
(20 ml) and chlorine gas 1is slowly passed in at 1%°C
until the reaction has ended according to TLC checking
(about 20 min). The solvent is ther distilled off, cthe
residue 1is taken up in ethyl acetate/water (in each
case 30 wl), and the solution 1is rendered basic and
extracted with saturated sodium hydrogen carbonate
solution. The extract 1is then extracted again with
ethyl acetate (3 x 30 ml). The combined organic
extracts are washed with water (50 ml), dried over

magnesium sulfate ancd concentrated. The resicdue 1is

purified by chromatography on silica gel (eluent:
toluene/dioxane = 9:1). After concentration of the
fractions of R. = 0.2, the title compound (4.1 g, 83%,

1s obtained as a colorless solid. M.p. 117-118°C.

A2.

A suspension of 3-chloro-2-methyl-8-pivaloylaminsc-
imidazo([1,2-alpyridine (4.0 g, 15 mmol) in 60% strength
sulfuric acid (25 ml) is stirred at 100°C for 1 h.
After cooling to RT, water (100 ml) is added and the
mixture 1is adjusted to pH 10 wusing 10 N sodium
hydroxide solution. It is then extracted with ethyl
acetate (3 x 50 ml). The combined organic extracts are
washed with water (50 ml), dried over magnesium sulfate
and concentrated. The residue 1is taken up in bciling
toluene, clarified with silica gel and crystallized.
The title compound is isolated as a beige solid. Yield
1.9 g (70%), m.p. 126-127°C.

al
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Bl1. 8-(6-Methyl-2-nitvobenzvlamino'-2,23-dimechy” -

- idine

15.0 g of sodium iodide and 31.0 ¢ of sodiu~ carbcnate
are added at RT to a solution of 8-amino-2,3-dimach.l-
imidazo(l,2-a)pyridine (14.7 g) and 6-methyl-2-nizrc-
berzyl chloride (18.€¢ g} in 100 ml of acectone and the
mixture is then heated at bciling under r=s2lux for & in.
After cooling the sclutiorn te RT anrd concentrating, ths
residue is dissolved in a mixture of 200 mi of ezhyl
acetate and 200 ml of water and the organic phase 1is
separated off. After three further extractions with
100 ml of ethyl acetate each, cthe combined crganic
phases are dried cover magnesium sulfate and then con-
centrated to 80 ml. 12.1 g of the title compouna crys-
tallize as a slightly yellow solid. The wmother liqguor
is concentrated. Chromatographic purification of the
residue on silica gel (eluent: toluene/dioxane = 6:1)
gives a furcther 14 g of the crystallire product.
Recrystallization of both fractions from ethyl acetate
gives 21.5 g (76%) of the title compound cf m.p. 1£0-
162°C.

B2.

A suspension of 8-hydroxy-2,3-dimethylimidazo(1,2-a]-

oyridine (7.46 g, 456 mmol), 6-meczhyl-2-nitrobenzyl
chloride (9.35 g, 50.4 mmol) , sodium carborate
(11.24 g, 105 mmol) and sodium .odide (7.62 g,

50.4 mmol) in acetone (750 ml) is heated at reflux for
8 h. After cooling to RT, water (200 ml) is added anga
the acetone 1is discilled off on a rotary evaporator.
The aqueous residue is then stirred at 4°C for 30 min.
The pale brown precipitate is then filtered off, washed
with water and dried in vacuo. Further purification is
carried out by chromatography on silica gel (eluent:

toluene/dioxane = 5:1). The fractions cf R, = 0.2 a

L
()]

ct
(o
™~

concentrated and recrystallized from ethyl aceta

A

¥
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und 1s isclated as a yzllow

cyclohexane. The title compe
solid. Yield 8.31 g (58%), m.p. 163-.7.°C.

B3 ATons -
Starting from 8-amino-3-chloroimidazo{l,2-alpyridin:
(9.26 g), 6-mecnyl-2-nicrcbenzyl chlcrids PRGN S
sodium carbonate (13.7 g) and sodium iodids (8.55 a 1in
acetone (380 ml) according to the procedure indicated

in Example Bl gives, after chrcmatography on s:lica cel
{eluent: rtoluene/dioxane = 20:1) ard c¢ryvstallizaticn
from ethyl acetace/cyclohexane, 102.5 ¢ A3% S o=
titie compound 0f m.p. 142-14¢°C.

B4. B8-f2-tert-Burcxycarbopylaming-£-mathylpengel-

[ Eeh e

Starting from §-amino-2,3-dimethylimidazo .,2-a) -
pyridine (4.8 g}, 2-tert-butoxycarbonyiamino-6-mechyl-
benzyl chloride (9.2 g), sodium iodide /5.5 ¢ and
sodium carbonate (8.0 g) in  acetone (250 ml)

analogously using the process of Example Bl gives,

atcer chromatography on silica gel cluent
toluene/dioxane 20:1) and recrystallization fromw
diisopropyl ether, 7.1 g (62%) of the title compound ¢i

m.p. 149-152°C.

BS. 8-(2-tertc-Butoxycarbonylamino-6-methylbenzyioyy -

Starting from 8-hydroxy-2,3-dimethy.ir.dazc(l,2-a, -
pyridine (1.6 g}, 2-tert-butoxycarbonylamino-6-methyl-

benzyl chloride (3.1 g), sodium iodide (1.8 g) and

sodium carbonace (2.7 g) in acetons (250 ml)
analogously using the process of Example Bl gives,
after chromatogravhy on silica gel (eluen:
toluene/dioxane 5:1) and recrystallization from
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cyclohexane, 3.0 g (78%) c¢f tne titls cormpouna =% m.@.
128-131°C.

Scarting Zfrom 8-amino-3-formyl-Z-methviimidazc[l,2-a. -

pyridina (4.0 g, 2-tert-butoxycarkbonylamino-¢-machyl-
benzyl chloride (7.0 g}, sodium iocdide 4.1 g; and
sodium carbonate (6.1 g} in acetcne  (Z32 L

analogously using the process of Example El gives,

L

fter chromatography on silica gel (el
toluene/dioxane 9:1) and recrystallization fxomr
diisoproryl ether, 7.3 g (81%) of the title compouna ci
m.p. 220-212°C,.

Starting from 3-formyl-8-hydroxy-2-methylimidazo(l,2-
aipyridine (2.4 al, 2-tert-butoxycarbenylamino-6-
methylbenzyl chloride (4.2 g), sodium iodide (2.5 g)
and sodium carbonate (3.7 g) in acetone (400 ml)
analogously using the process of Example 21 gives,
atter vrecrystallization from diisopropyl ether/ethvl
acetate, 4.4 g (80%) of the title compound of m.p. 189-
191°C.

Method A:

A solution of 8-(6-methyl-2-nitrobenzylaminc)-2,3-
dimethylimidazo(l,2-alpyridine (61 gq) in methanol
(5.5 1} 1is hydrogenated at RT and under atmospheric
pressure for 1.5 h in the presence of 15 g of palladium
on active carbon (5%) as catalyst. After filtering off

the catalyst and concentrating, the residue is
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M
(1
ig
Lhd

dissolved in boiling echvl acetats 2.7 1 L

™

coocling to RT, 51 g (82%) of the title compcund <z ~.
s

296-208°C are isolated.

= e

~

2.7 g of 8- Z-cert-butoxycarbonv.iaminc-f-mein _oEnzyo-
aTiro) -2, 3-dimezhylimidazo(l,2-ajpyricdine ars aidzld a:
25-2329C in portions to a mixturse ¢I tyiill_¥yoacsTiz
acid 3¢ ml) &and ariscle (3 ml). Afcer stixying at =7
for 30 minutes, the solution is pcoured irnte 100 ml <f
~ce-water and then treated with 75 mI ¢f &N soasurm
hydrcxide solution. The precipitate is flltered cif ana
nurified chromatographically on s_lica gel solvent:
teluene/dioxane = 8:1). Recrystallization frocm =znayvl
acetate gives 3.1 g (62%) of the title compouna oI m.p.
206-2C8°C.

c2.

Starting from 8-(2-tert-butoxycarbonylamiro-€-mecr /1~
benzylamino) -3-formyl-2-methylimidazo{l,2~3]pyridine
3.6 g), trif

ml) according to the procedure described for Example CI

)=

uoroacetic acid (15 ml) and anisole 5

(Method B) gives, after chromatography on silica ge_
{(eluenc: toluene/dioxane = 9:1) and crystallizaticn
from ethyl acetate/cyclohexane, 2.3 g (76%) of the
title compound of m.p. 230-234°C.

C3. 8-(2-Aminc-6-methylbenzyloxvl-3-formyl-2-msthyl-

inidazo{l 2-alpyridine

Starting from B8-(2-tert-butoxycarbonylamino-6-methyl-
benzyloxy) -3-formyl-2-methylimidazo(l,2-alpyridine (5.0
g) and trifluoroacetic acid (40 ml) analogously using
the process of Example Cl1 (Method B) gives 3.57 g (96%)
of the title compound of m.p. 144-150°C (dec.).
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~ - LT PR e m Mt vy re =y e ’ B
2. 2- _2-% n-f-mEnny i nen? -

A solutisn S 8- 2-mitro-f-machylienzyelazTing -c-Tnllll
2-mzInoyliTidazo(l,2-a, pyridins LDz, el -
mzthanol 173 ml  and cigrans 173 vl 15 Tvaatel wil.
D_allnum-on-carpon catalyst % cIrsngin and ooy
genataa at RT undsr atmosgneric prassuve Icy 2oL, LIT~l
2 h, 2N hydrochloric zc:id = ml 18 aiz=z ani oo
Tixtire 1s hydrogenzted undsy IhS S3TE CINQLIIINS ~Iall
Izr L n. Ths caza.vst 1z tnsn Iilltsrsa I, Tne zil-

Sc_UtIcn and Tne sc.vent L8 distillaz 2Ff ozn oa b oravy
27300ratoy. Tha vegia_.e s disszlvad 1o Loilinzs esiol

. c -
acetate 400 ol Llzer «coo_olrng o RT, aListgroryo
PR R = - -~ 3 3 3 - -~ -~

scher /250 ml) s added and, IC <COT0.=I% ~rve-

1< ana rtésiira. Crctecilie aTTLCn o arT -

oded mammals. The compoundg asI¢riing Lo tne

invention are distinguishzd kere v a sel=cIiviTy

——————— J‘b‘,

P
«1
e

of action, a comparative_y .Oong cu¥aiicn of aciizsn, =

ood enteral activity, the apsence ¢f sicaliilcant side
g S

effects and a large therapeutic bread:zh.

"Gastric and intestinal preotection” in :Ihis connect:ion
is understood as meaning the vrevention and trestTens
of gastrointestinal dIseases, In particular gas:tro-

intestinal inflammatory diseases and _e€S.TnS  Sucsh as
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for example, gastric ulcer, duodenal ulcer, gastritis,

hyperacidic or medicament-related functional
gastropathy), which can be caused, for example, by
microorganisms (e.g. Helicobacter pvlori), bacterial

toxins, medicaments (e.g. certain antiinflammatories
and antirheumatics), chemicals (e.g. ethanol), gastric
acid or stress situations. The compounds according to
the invention in this case also have an intrinsic

action against the microorganism Helicobacter pylori.

The compounds according to the invention surprisingly
prove clearly superior to the compounds known from the
prior art in their excellent properties in various
models in which the antiulcerogenic and the anti-
secretory properties are determined. On account of
these properties, the compounds of the formula I and
their pharmacologically tolerable salts are outstand-
ingly suitable for use in human and veterinary
medicine, where they are used, in particular, for the
treatment and/or prophylaxis of disorders of the

stomach and/or intestine.

The invention therefore further relates to the com-
pounds according to the invention for wuse in the
treatment and/or prophylaxis of the abovementioned

diseases.

The invention likewise comprises the use of the com-
pounds according to the invention for the producticon of
medicaments which are employed for the treatment and/or

prophylaxis of the abovementioned diseases.

The invention furthermore comprises the use of the com-
pounds according to the invention for the treatment
and/or prophylaxis of the abovementioned diseases.

The invention further relates to medicaments which con-
tain one or more compounds of the formula I and/or

their pharmacologically tolerable salts.
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The medicaments are prepared by processes Known per se,
which are familiar to the person skilled in the art. As
medicaments, the pharmacologically active compounds
according to the invention (= active compounds) are
either employed as such, or preferably in combination
with suitable pharmaceutical auxiliaries or excipients,
in the form of tablets, coated tablets, capsules,
suppositories, patches, (e.g. as TTS), emulsions, sus-
pensions or solutions, the active compound content
advantageously being between 0.1 and 95% and it being
possible to achieve by the appropriate choice of the
auxiliaries and excipients a pharmaceutical admini-
stration form exactly suited to the active compound
and/or to the desired onset of action (e.g. a

sustained-release form or an enteric form).

The person skilled in the art is familiar on the basis
of his expert knowledge with the auxiliaries and
excipients which are suitable for the desired pharma-
ceutical formulations. Beside solvents, gel-forming
agents, suppository bases, tablet auxiliaries and other
active compound excipients, for example, antioxidants,
dispersants, emulsifiers, antifoams, flavor corrigents,
preservatives, solubilizers, colorants oy, in par-
ticular, permeation promoters and complexing agents

{e.g. cyclodextrins) can be used.

The active compounds can be administered orally,

parenterally or percutaneously.

In general, it has proven advantageous in human
medicine to administer the active compound(s) 1in the
case of oral administration in a daily dose of approxi-
mately 0.01 to approximately 20, preferably 0.05 to 5,
in particular 0.1 to 1.5, mg/kg of body weight, if
appropriate in the form of several, preferably 1 to 4,
individual doses to achieve the desired result. In the
case of a parenteral treatment, similar or (in par-
ticular in the case of intravenous administration of
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the active compounds), as a rule, lower doses can be
used. Any person skilled in the art can easily fix the
optimum dose and manner of administration of the active
compounds in each case on the basis of his exper:

knowledge.

If the compounds and/or salts according to the inven-

tion are to be employed for the treatment of the above-
mentioned diseases, the pharmaceutical preparations can
also contain one or more pharmacologically active con-
stituents of other pharmaceutical groups, such as
antacids, for example aluminum hydroxide, magnesium
aluminate; tranquilizers, such as benzodiazepines, for
example diazepam; spasmolytics, such as, for example,
bietamiverine, camylofin, anticholinergics, such as,
for example, oxyphencyclimine, phencarbamide; local
anesthetics, such as, for example, tetracaine,
procaine; and optionally also enzymes, vitamins or
amino acids.

Emphasis 1is to be given in this connection in par-
ticular to the combination of the compounds according
to the 1invention with pharmaceuticals which inhibit
acid secretion, such as, for example, H, blockers (e.qg.
cimetidine, ranitidine), H'/K' ATPase inhibitors (e.g.
omeprazole, pantoprazole), or furthermore with so-
called peripheral anticholinergics (e.g. pirenzepine,
telenzepine) and also with gastrin antagonists with the
aim of potentiating the main action in an additive or
superadditive sense and/or of eliminating or of lower-
ing the side effects, or furthermore the combination
with substances having antibacterial activity (such as,
for example, cephalosporins, tetracyclines, nalidixic
acid, penicillins or alternatively bismuth salts) for
the control of Helicobacter pylori.

|

W
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Pharmacology

The excellent gastric protective action and the gastiic
acid secretion-inhibiting action of the compounds
according to the invention can be detected in investi-
gations on animal experimental models. The compounds
according to the invention investigated in the model
mentioned below have been provided with numbers which
correspond to the numbers of these compounds in the

examples.

rat stomacgh

Table A which follows shows the effect of the compounds
according to the invention after intravenous admini-
stration on the pentagastrin-stimulated acid secretion

of the perfused rat stomach in vivo.

Table A
No. Dose Inhibition of acid secretion
(pmol/kg) (%)
i1.v.
1b 3 100
9b 3 100
Methodology

After tracheotomy, the abdomen of anesthetized rats {(CD
rats, female, 200-250 g; 1.5 g/kg i.m. urethane) was
opened by a median upper abdominal incision and a PVC
catheter was fixed transorally in the esophagus and a
further one via the pylorus in such a way that the tub-
ing ends just projected into the gastric lumen. The
catheter leading from the pylorus led outwards via a

side opening in the right abdominal wall.

!
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After thorough 1irrigation (about 50-100 ml}, warm
physiological NaCl solution at 37°C was continuously
passed through the stomach (0.5 ml/min, pH 6.8-6.95;

Braun-Unita I). In the effluate in each case cocllecz=d

i}

at an interval of 15 minutes, the pH (pH meter €32,

glass electrode EA 147; ¢ = 5 mm, Metrohm) and, byv
titration with a freshly prepared 0.01 N NaOH to pH 7
(Dosimat 665 Metrochm), the secreted HC1 were
determined.

The stimulation of gastric acid secretion was effected
by continuous infusion of 1 ug/kg (= 1.65 ml/h} of i.v.
pentagastrin (left femoral vein) for about 30 min after
the end of the operation (i.e. after determination of 2
initial fractions). The substances to be tested were
administered intravenously in 1 ml/kg of liquid volume
60 min after beginning the pentagastrin continucus

infusion.

The body temperature of the animals was kept at a con-
stant 37.8-38°C by infrared irradiation and heating
pads (automatic, continuous regulation by means of a

rectal temperature sensor).

The table indicates the dose which led to a maximum

inhibition of the acid secretion by about 100%.

¥
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Patept claims
1. A compound of the formula I
RO

Ri
N
0
A (1)
Y
N
R2

R3'

R3

R4 RS

in which

RO is 1-4C-alkyl, hydroxymethyl, halogen or
thiocyanate,

R1 is 1-4C-alkyl,

R2 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen
or trifloromethyl,

R3 is hydregen or 1-4C-alkyl,

R3' 1is hydrogen, 1-4C-alkyl or substituted 1-4C-
alkyl having one or two identical or
different substituents selected from the
group consisting of halogen, 1-4C-alkoxy and
1-4C-alkoxy-1-4C-alkoxy,

R4 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen
or trifluoromethyl,

R5 is  hydrogen, 1-4C-alkyl, 1-4C-alkoxy or
halogen,

A is O (oxygen) or NH and

Y is O (oxygen) or CH,,

or its salts.
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A compound of the Zormula I as claimeg in claim L.,

in which

RO is 1-4C-alkyl, hydroxymeznvl or nzicsen,

R1  1is 1-4C-alkvl,

RZ 15 1-2C-alkvl or halsgan,

R3  is hydroger or 1-4C-alkyl,

R3’ 1s hydrogen, 1-4C-alkyl or substituted 1-4C-
alkyl having a substituenc selec:zz2é from cthe
group consis:iing of halogan, 1-4C-alkoxy and
1-4C-alkoxy-1-4C-alkoxy,

Ra is hydrogen,

RS is hydrogan,

A is O (oxygen) or NE and

Y is 0 (oxygen) or CH,,

or its salts.

A compound of the formula I as claimed in claim 1,

in which

RO 1s methyl, hydroxymetinyl, chlorine or
fluorine,

R1 i1s methyl,

R2 is 1-4C-alkyl,

R3 is hydrogen or 1-4C-alkyl,

R3’ 1is hydrogen, 1-4C-alkyl or substituted 1-4¢C-
alkyl having a substituent selected from the
group consisting of 1-4C-alkoxy and 1-4C-
alkoxy-1-4C-alkoxy,

R4 is hydrogen,

RS is hydrogen,

A is 0 (oxygen) or NH and

Y is O (oxygen) or CH,,

or its salts.

A compound of the formula I as claimed in c¢laim 1,

in which

RO is methyl, hydroxymethyl or chlorine,
R1 is methyl,

R2 is 1-4C-alkyl,

R3 is hydrogen or 1-4C-alkyl,
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R3’ is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-
alkyl or 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl,

R4 is hydrogen,

RS is hydrogen,

A is 0 (oxygen) or NH

Y is O (oxygen) or CH,,

or its salts.

A compound of the formula I as claimed in claim 1,

in which RO is flucrine.

A process tor the preparation of the compounds cf
the formula I as claimed in claim 1 and <ctheir

salts, which comprises

a) for the preparation of compounds of the formula
I in which RO 1is hydroxymethyl, reducing
compounds of the formula II (see attached
formula sheet I), in which R1, R2, R3, R3>’, R4,
RS, A and Y have the meanings indicated in

claim 1, or

b) cyclizing compounds of the formula III (see
attached formula sheet II), in which RO, R1,
R2, R3, R3’, R4, R5, A and Y have the meanings
indicated in <c¢laim 1 and X 1is a suitable

leaving group, with elimination of HX,

and if desired then converting the compounds I
obtained into their salts, or if desired then
liberating the compounds I from salts of the

compounds I obtained.

A medicament comprising a compound as claimed in
claim 1 and/or a pharmacologically tolerable salt
thereof together with customary pharmaceutical

auxiliaries and/or excipients.

I
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8. A compound as claimed in claim 1 and its
pharmacologically tolerable salts when used in the
5 prevention and treatment of gastrointestinal diseases.
5 Thz use of compcunds as claimed in claim 1 anc
their pharmacolocically rolerabls salis EZcr ths
10 production cf medicaments for the prevantion and
treazmant of gastrointestinal diseases.
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