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el ates to ndb8EX i0AP4fazopyri di nes which are i ntended for use in the
pharmaceutical industry as active substances _for producing pharma-
ceutical s. Background of the invention

" New imidazopyridines

field of the invention

The invention relates to novel imidazopyridines which are intended for use
“in the pharmaceutical industry as active substances for producing pharma-
ceuticals. .

ackar of the inventijon

European Patent Application EP-A-O0 033 094 describes imidazo[l,2-alpyrt-
dines which have in position 8 an aryl substituent which is preferably a
phenyl, thienyl or pyridyl radical or a phenyl radical which is substituted
by chlorine, fluorine, methyl, tert.-butyl, trifluoromethyl, methoxy or
cyano., Aryl radicals mentioned as particularly interesting in

‘EP-A-0 033 094 are the radicals phenyl, o- or p-fluorophenyl, p-chloro-
phenyl and 2,4,6-trimethylphenyl, of which the radicals phenyl, o- or _
p-fluorophenyl and 2,4,6-trimethyiphenyl are particularly preferred. Euro-
pean 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[1,2-a]pyridines which have in position 3 an
unsaturated aliphatic radical, in particular a (substituted) alkynyl ra-
dical. European Patent Application EP-A-0 226 890 describes imidazo[l,2-a]-
pyridines which are substituted in position 8 by an alkenyl, alkyl or
cycloalkylalkyl radical.

Description of the invention

It has now been found that the compounds which are described in detail
herainafter and which differ from the compounds of the prior art, in
particular by the substitution in position 3 or.8, have surprising and
particularly advantageous properties.
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di nes whi ch. Ba0%X 4rgosition 8 an aryl substituent which is preferably a
phenyl, thienyl or pyridyl radical or a phenyl radical which is substituted
by chlorine, fluorine, nmethyl, tert.-butyl, trifluoranethyl, methoxy or
cyano. Aryl radicals nmentioned as particularly interesting in EP-A-0 033
094 are the mheliinuerstipmanryatesoto comppundsiof diblaefoyinylapl sk rattaghied rghieet: od
2,4,6-trinet gy ngangﬁcmhich t he radi cal s phenyl, o- or p-fluorophenyl

and 2,4, 6-tri et henyl, are particularly preferred. Euro- pean Patent
Appl i cat i ons REp- Xepezo'aél"égg,"“E&‘i&PWg@”@oa, EP-A-0 268 989 and EP-A-0 308
917 descri beRil nmidiaates1]-4Cakthyl} di nes whi ch have in position 3 an

unsat ur at ed [ agl q in particular a (substituted) al kynyl ra-
di cal . Europggniﬁgﬁgﬁtiagp?ﬁggfion EP- A-0 226 890 describes imdazo[1, 2-a]- .

pyri di nes whiRdh dapetesub4Cralkoxy a8 position 8 by an al kenyl, alkyl or
cycl oal kyl al ayl deasitezad . (axygdngser NBf i on of the invention

and the salts thereof.

1-4C-alky] represents straight-chain or branched alkyl radicals with 1 to 4
carbon atoms. Examples which may be mentioned are the butyl, iso-butyl,
sec.-butyl, tert.-butyl, propyl, isopropyl, ethyl and, in particular, the
methyl radical.

1-4C-alkoxy represents aﬁ oxygen atom to which one of the abovementioned
1-4C-atkyl radicals is bonded. The mathoxy radical is preferred.

Suitable salts for compounds of the formula I are preferably all acid

¢h3w0Y+ addition salts. Particular mention may.be mada of. the. pharmacnlngirally .
compatible salts of the inorganic and organic acids customarily used in
pharmaceutical technology. Pharmacolegically incompatible salts which may,
for example, be the initial products of the processes for the preparation
of the compounds according to the invention on the industrial scale are
converted into pharmacologically compatible salts by processes known to the
skilled worker. Suitable as such are water-soluble and water-insoluble acid
addition salts with acids such as, for example, hydrochloric acid, hydro-
bromic acid, phosphoric acid, nitric acid, sulfuric acid, acetic acid,
citric acid, D-gluconic actd, benzoic acid, 2-(4-hydroxybenzoyl)benzoic
acid, butyric acid, sulfosalicylic acid, maleic acid, lauric acid, malic
acid, fumaric acid, suceinic acid, oxalic acid, tartaric acid, embonic
acid, stearic acid, toluenesulfonic acid, methanesulfonic acid or 3-hy-
droxy-2-naphthoic acid, the acids being employed for the preparation of the
salts in a ratio of amounts which is equimolar or different therefrom -
depending on whether the acid is mono- or polybasic and depending on which
salt is required.
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hereinafter cgysyMpi1o4e differ fromthe conpounds of the prior art, in
partlcular by the substitution in p05|t|on ? or 8, have surprising and
particul arly advant ageous properti es.

- 2- The invention relates to conpounds of the fornula | (see attached

i higf aﬂ; r o Negaiples! BF Whéiebr&OcoRRAMABSwIRh My B8 mBctoRed RS trk copoiasot es
y 3-hydroxymethy1-8-(2-methoxycarbonylamino-6-methylbenzylamino)-2-methyl-
imidazo[1,2-a}pyridine, 3-hydroxymethyl-8-(2-methoxycarbonylamino-6-
methylbenzyloxy)-2-methylimidazo[1,2-a]pyridine, 8-(2-methoxycarbonyl-
amino-6-methylbenzylamino)-2,3-dimethylimidazo[1,2-a]pyridine and
8-(2-methoxycarbonylamino-6-methylbenzyloxy)-2,3-dimethylimidazo[1,2-a]-
pyridine and the salts thersof.

The invention further relates to a process for the preparation of the
compounds of the formula I and the salts thereof. The pracess comprises

a) for the preparation of the compounds of the formula I, in which RO
denotes hydroxymethyl, reducing compounds of the formula II (see
attached sheet of formulae), in which Rl, R2, R3 and A have the
abovementioned meanings, or comprises

b) for the preparation of the compounds of the formula I, in which RO
denotes methyl, reacting compounds of the formula III (see attached
sheet of formulae), in which Rl and A have the abovementioned meanings,
with compounds of the formula IV (see attached sheet of formulae), in
which R2 and R3 have the abovementioned meanings and X denotes a suit-
able leaving group, or comprises

¢) for the preparation of the compounds of the formula I, in which RO
denotes methyl, reacting compounds of the formula V (see attached sheet
of formulae), in which Rl1, R2 and A have the abovementianed meanings,
with compounds of the formula VI (see attached sheet of formulae),
wherein R3 has the abovementioned mean1ngs and Y denotes a suitable
leaving group, '

and, if required, subsequently converting the resulting compounds I into
the salts thereof, or comprises, if required, subsequently 1iberating the
compounds I from the resulting salts of the compounds I.

The reduction of the compounds II is carried out in a manner familiar to
tha skilled worker, It takes place in inert solvents, for example Tower

aliphatic alcohols, for example by use of suitable hydrides such as, for
example, sodium borohydride, if desired with the addition of water.
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en6tRES. 1596 CLuddRy | | MK UWENSRTENTEG 8Ny and A denot es¥0 Eoxy §eHF or
NH, and t he B58BX H184%reof . 1-4C-al kyl represents straight-chain or -
branched alkyl radicals with. 1 to 4 carbangatons. Exanples which may be
mentioned are the butyl, iso-butyl, sec.-butyl, tert.-butyl, propyl,
I sopropyl,. ethyl and, in particular, the nethyl radical. 1-4C- al koxy
represents an oxygen atomto which one of the abovenentioned 1-4C- al kyl

radi cal 2 s fﬁtggpe%gmﬁhlsf r’qﬁémwodrﬁgimlbwita ﬂ\lreeédaﬁamsdx_vtsws tcawﬁdsa}tt $n faor
conpounds o e for a re pr ra all acid additipon Sus .iss
Particul ar rf@ﬂ[‘?ro'rfa‘hgga'bé“’n&fesg?ﬁ?ﬁé“’ﬁ%l’ n%?é'o?’@ﬂﬁfas'}' ¢naﬁq93§§iﬁgpycgg}q"s of
the inorganief pratessgasuch acithisse dssanibed lig Eusentanrfapenn'hnniégitﬁeai
technol ogy. glIALITRESI0RY! GAEN-DRRNPEL.! RIshiehE Jeiing oy is! Air SXahBE @ De
t he |n|t|aIdPro ucts o égeﬁﬁloﬁﬁﬁses for. . the g;egaraiéon 5@ é@ﬁﬂﬁﬁnpounds'
accordi ng t dialagen atas{praterably h1pring oy prgmingl, 08 a,pachappshl f nt o |
phar macol ogigralp.y Themeatt iiohei ss adttrd et oupraiventageoushvin the preserde pf agbase
wor ker. Sui tabhe @Sa5Yfibrgdhfc WRartkide SRiCa8iddimt Bidraige] Wel 6fF AR thorga-

nic carbonate, such as patassium carbonate, or of an organic nitraogen base,

such as triethylamine,. pyridine, collidin or 4-dimethylaminopyridine), in

which the course of the reaction can be assisted by the addition of cata-

1ysts, such as alkali iodide or tetrabutylammonium bromide,

The reaction of the compounds V with the compounds VI is also carried out
in a manner familiar to the skilled worker as it is customary for the pre-
paration of aromatic urethans, preferably by reacting the compounds V with
haloformiates (Y = halogen), such as chloroformiates, in inert solvents.
The reaction is advantageously carried out in the presence of an acid bin-
ding agent (proton acceptor). As proton acceptors, alkali metal carbonates
(such as potassium carbonate) or hydrogen carbonates (such as sedium hydro-
gen carbonate), or tertiary amines (such as triethylamine) may be mentioned
for example.

The skilled warker is aware bacause of his expert knowledge of the specific
reaction conditions required for carrying out the process.

The substances according to the invention are isolated and purified in a
manner known per se, for example in such a way that the solvent is removed
'by distillation in vacuo, and the resulting residue is recrystallized from
a suitable solvent or subjected to one of the conventional purification
methods such as, for example, column chromatography on suitable support
material.

Acid addition salts are obtained by dissolving the free base in a suitable
. solvent, for example in a chlorinated hydrocarbon, such as methylene chlo-
! ride or chloroform, or a lower aliphatic alcohol (ethanol, isopropanol), a
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brom ¢ acid, Q§ﬂ@§§ﬁ%ﬁﬁ<: aci d, n|tr|c aC|d sulfurlc acid, acetic acid,
Citric acid, D-gluconic acid, benzoic acid,52-(4-hydr0xybenzoy|)benzoic
acid, butyric acid, sulfosalicylic acid, maleic acid, lauric acid, malic
acid, fumaric acid, succinic acid, oxalic acid, tartaric acid, enbonic
aci d,” st eari desonead, suchl a=Reshohe oo canaethier, nschaase tetirgbydrofurandorodi Soppe-

dr oxy- 2- napht éﬁheé\c'vﬂhcﬁ h.enﬁ@hsi&h@%a&&mcqueﬁ tOMpI e tRS %a«m&u%@fut he
salts in a r%wh prgﬁ a I's equinolar or different therefrom -
dependi ng on §TW5? &Et d |s nmono- or pol ybasi ¢ and dependi ng on whi ch
salt is required. - 3-
The salts are isolated by f11trat1on, reprecipitation, prec1p1tat1on with a
non-solvent for the addition salt or by svaporating off the solvent. Re-
sulting salts can be converted by rendering alkaline, for example with
aqueous ammonia solution, into the free bases which can, in turn, be con-
verted into acid addition salts. It is possible in this way to convert
pharmacologically incompatible acid addition salts into pharmacologically
compatible acid addition salts.

The starting compounds II can be prepared in a manner known per se, for
example by reacting the compounds VII with the compounds VIII (see attached
sheet of formulae) in which R1, R2, R3 and A have the abovementioned
meanings, and X is a suitable Yeaving group, for example a halogen atom
{preferably chlorine or bromine}, or by analogous appTication of processes
such as those described, for example, in European Patent Applications
EP-A-0 033 094 or EP-A-0 308 917.

The starting compounds IIT are known from European Patent Application
EP-A-0 299 470, the starting compounds IV from European Patent App]1catwon
EP-A-0 308 917.

The starting compounds V can be prepared in a manner known per se from the
corresponding nitro compounds by reduction. The nitre compounds themselves
can be prepared from the compounds III and appropriate nitro compounds
corresponding with the compounds IV.

The following examples serve to explain in detail the preparation of the
compounds accarding to the invention. In particular, the examples serve to
exemplary describe the reactions according to the process variants a, b and
c as well as the preparation of selected starting compounds. Likewise,
further compounds of the formula I as well as further starting compounds,
the preparation of which is not described explicitly, can be prepared in an
analogous manner or in a manner familiar to the skilled worker by applying
usual process techniques. The abbreviation RT stands for room fempevature,
h stands for hour(s), m.p. for melting point, dec. for decomposition.
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3- hydr oxynet Bap5X 11842 net hoxycar bonyl ani no- 6- met hyl benzyl ani no) - 2- net hy! -
imdazo[1, 2-a] pyridine, 3-hydroxynethyl -8 €2- net hoxycar bonyl ani no- 6-
met hyl benzyl oxy) - 2-met hyl i m dazo[ 1, 2-a] pyri di ne, 8-(2-nethoxycarbonyl -
am no- 6- net hyl benzyl am no) - 2, 3-di met hyl i m dazo[ 1, 2- a] pyri di ne and
8- (2- net hoxycar bonyl am no- 6- net hyl benzyl oxy) - 2, 3-di net hyl i m dazo[ 1, 2-a] -
pyridine and the salts thereof. The iExampiteison further relates to a
process for the preparation of the conpounds of the fornulal and the salts
t hereof. The process co -rlses '

the fornula } BrEoxmyls8-£0 ' 0 2 : fds of
the fornula II ngggJﬂgxggﬁgghed sheet of fornulae) "in mhlch Rl, R2, R3
and A have the abovenenti oned neani ngs, or conprises b) for the

et hyl - 1 oackisHgPasipm OF APOoPS 1of ecamap rIAh G0N Soddim hiide facto m1 ‘¥ dhS
tetrahydrofuran is added to a solution of 2 g of 8-amino-3-formyl-2-methyl-
imidazo[1,2-alpyridine in 40 ml of dry tetrahydrofuran at RT. Brief heating
at 50°C is followed by vigorous evolution of gas. After the evolution of
gas is complete, the mixture is cooled to 0°C, and a solution of 3.9 g of
2-methoxycarbonylamine-6-methylbenzyl bromide in 40 ml of dry tetrahydro-
furan is added dropwise. The mixture is again heated to 50°C and kept at
this temperature for 3 h. It is then poured into ice-water, neutralized
with a 1ittle dilute hydrochloric acid and extracted four times with ethyl
acetate. The collected organic phases are washed with water and dried over
sodium sulfate. The solvent ist stripped off in vacuo, and the dark brown
viscous residue is chromatographed on siljca gel (ethyl acetate:petroleun
ether = 1:1 as eluent). Recrystallization from isopropanocl results in 2.5 g
of the title compound of m.p. 188-190°C (dec.). :

2. 3-Hydr ethyl-8-{2-metho mino-6-methylbe 0)-2-me-~
thylimidazo[l.2-alpyridine

2 g of 3-Fformyl-8-(2-methoxycarbonylamino-6-methylbenzylamino)-2-methylimi-
dazo[1,2-a]pyridine are suspended in 30 ml of methanol at RT, 0.2 g of so-
dium borohydride is added in portions, and the mixture is stirred at RT for
1 h. Subsequently, half the solvent is stripped off in vacuo, the residue
is poured into ice-water, and the mixture is neutralized with a few drops
of dilute hydrochloric acid and extracted four times with ethyl acetate.
The collected organic phases are washed with water and dried over sodium
sulfate, The solvent is stripped off in vacuo. The remaining yellowish re-
siduae completely crystallizes after some time. Recrystallization from ethyl
acetate results in 1.3 g of the title compound of m.p. 170-172°C.

This Sheet Has Been R laced
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wi t h conmpoundss08X dlbnmformjl a |V (see attached sheet of formulae), in

whi ch R2 and R3 have the aboverentioned neapi.ngs and X denotes a suit-

abl e | eaving group, or conprises c¢) for the preparation of the conpounds
of the fornula l |n whi ch RO, denotes nethyl reacting conpounds of the
fornuia V (seb Srmd8<(Zomat - ‘ ethylbe KYiR42-me ida-have

t he abovenentiomg%gggﬂ%gg%ﬁﬂg Wi th conpounds of the fornula VI (see
attached sheet of ftornulae), wherein R3 has the abovenenti oned meani ngs
and Y denotes a suitable | eaving group, and, if required, subsequently
converting t hi6reofl IifayndeBpvdney-2- metbyd imfdaze Bl 2salpietdine argrm(sswleﬂsws
Ifl[equ:‘rteﬂ ﬁ?‘mw&&ethbrﬁ%ﬁ ieh tea@m%mw%ssiurﬁrmo*teaﬁ@suhtelrng :
salts o e co e reductio is carried ou
in a manner f%ﬂ‘?ﬂ) E ﬁg t58 %) Fompe V(‘HPE&J“%S?"'F gﬁ@and@lew Y"ﬂ@
sol vents, forkieselgshe (fonvexamilepbediite®)atmondded, A solustomolfed.byg wfe2-orth-
sul table _hydrdx?@&rb%HﬂQm%-sfﬁthmmﬁbr&rﬁdé UM S0P yrdadydacetiohi®iqse rigd with
the addition ddegw%¥opw1se, and the mixture is heated at 70°C for 6 h. After cooling to
RT, the mixture is poured into ice-water, adjusted to pH 9 with a few drops
of 6 N sodium hydroxide solution and extracted with sthyl acetate. The
collected organic phases are washed with water and dried over sodium sul-
fate. Stripping off the solvent in vacuo and stirring in a 1ittle cold
methanol result in 3.2 g of the title compound of m.p. 196-198°C.

4. 3-Hydroxymethyl-8-(2-methoxycarbonylamino-6-methylbenzyloxy)-2-met
imidazo[1l.2-alpyridine

In analogy to Example 2, 2.1 g of the title compound of m.p. 185-187°C are
obtained from 3 g of 3-farmyl-8-(2-methoxycarbonylamino-6-methylbenzyloxy)-
2-methylimidazo[1,2-a]pyridine and 400 mg of sodium borchydride,

5. 8-(2-Methoxycarbonylamino-6-methylbenzylaming)-2.3- -
70 -alpyridine '

4.5 g of sodium iodide and 6.63 g of dry sodium carbonate are added to a
solution of 4.03 g of 8-amino-2,3-dimethylimidazo[l,2-a]lpyridine and 6.41 g
of 2-methoxycarbonylamino-6-methyl-benzyl chloride in 400 ml of dry
acetone, and the mixture is heated under reflux for 6 h. After cooling to
RT, 400 m1 of water are added and the acetone is distilled off in a water
Jjet vacuum. The aqueous residue is then extracted three times with each
time 200 ml1 of ethyl acetate. The combined organic extracts are washed with
300 ml of water, dried over magnesium sulfate and then concentrated. The
residue is purified by chromatography on silica gel {toluene/dioxan = 9:1
as eluent). The fractions with Re = 0.2 are concentrated and then recrys-
tallized from diisopropyl ether. 4.71 g (56%) of the title compound of m.p.
136-138°C are isolated.
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- 4- FhEER. |1§ iﬁf t RYKC@MPBURRIENTE & MRKEN t he conpounds WFR ca+P&3
out in a man lar to the skilled worker, for exanple by anal ogous
Application of processes such as those des®r+bed in European Patent
Applications EP-A-0 033 094 or EP-A-0 308 917. A suitable leaving group is
for exanple a hal ogen atom (preferably chlorine or bromne) or a

nmet hanesul f onyl oxy group. The reaction is carried out advantageously in the
presence of a)bayerdaeting the antliencompemids disdotved din, acatohe,awitiodl uin

hydr oxi de, or of ' a0 s PR ate, or
of an organic nihy%cgﬂ%gza&mé&gga@sapw1g‘f’f@@nﬂ?ﬁ? pyrléﬁépklsg%'&?gﬁlﬁzadi n or
4- di met hyl ani nogyti@dete)(des} WhioBkrIPRd course of the reaction can be
assisted by the addition of cata-

b) By reacting the title compound, dissolved in tetraﬁydrofuran. with
methanesulfonic acid, the methanesulfonate of the title compound of
m.p. 181-182°C (dec.} is obtained.

c) By reacting the title compound, dissolved in acetone, with fumaric
acid, the hemifumarate of the title compound of m.p. 191-182°C (dec.)
is obtained.

6. 8-(2-ﬂgthoxzcarbonzlamino-s-methx]benzzToxx]-Z,S-djme;hx1jmjdgzo-

A solution of 9.5 ¢ of 2-methoxycarbonylamino-6-methylbenzyl chloride in
150 m1 of dry acetonitrile is added dropwise at RT to a suspension of 7.2 g
of 8-hydroxy-2,3-dimethylimidazo[1,2-aJpyridine in 130 ml of dry acetoni-
trile, to which 8 g of commercial potassium fluoride (50% by weight) on
kieselguhr (for example Celite®) has been added. The mixture is heated at
70°C for 9 h, After cooling to RT, the mixture is poured into 1 1 of ice-
water and extracted three times with ethyl acetate. The collected organic
phases are washed with distilled water and dried over sodium sulfate. After
stripping off the organic solvent in vacuo, the precipitating residue is
Filtered off, washed with a Tittle ethyl acetate and ether and dried. After
recrystallization from isopropanol, 2.2 g of the title compound of m.p.
176-177°C are obtained.

Sodium fodide (15.0 g) and sodium carbonate (31.0 g) are added to a solu-
tion of 8-amino-2,3-dimethylimidazo[l,2-al}pyridine (14.7 g} and 6-methyl-
2-nitrobenzylchioride (18.6 g) in acetone {100 ml) at RT and are heated to
reflux for 6 h. After cooling to RT and evaporation of the solvent, the
residue is dissolved in a mixture of ethyl acetate (200 ml1) and water

“This Sheet Has Been Replaced
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of the conpou ¢h the conpounds VI is also carried out in a manner
famliar to the skilled worker as it is cusgomary for the pre- paration of
aromatic urethans, preferably by reacting the conpounds V with

hal oform ates, (Y = hal ogen), such as chloroform ates, in inert solvents.
The reaction § Ud@\)arﬂﬂégﬂlﬂﬁrqﬂ"é&rﬁhﬁ%’6u§ePﬁWtﬁﬁé’f§r ddEercdheme Bwrther d bi n-
di ng agent ( pextractions @ptiviekhylAscqbaos 10Sarl§pther combiiddadrgantd dbyerardrenat es
(such as pot agsiy F%{%pﬁ&%ﬁﬁ. s‘&'ifibédiri%gﬁ&c%ﬁfm@f%sa VEHER 6F 88 Gff\. UiB.Ryglr o-
gen carbonate), or tertrary am nes SSUC as triethylamne na¥ be nenti‘oned
for exanple. Ofrhbe ditla cempaundrystal bizar s Betaintly ¥ellRwssodigrerbe MAbRATedge

% thebSpeci fiiquecdstévapmeatodisntiothe rexddie dd guot fiedrbyy civomatdgraghy pm ocess.
e subst ance I Vernd.lyo . I ] a
manner known %é?&gg?ijf(g?] %ﬁgfr#éﬁééﬁn-s%éh&a%&geﬁtfggﬁﬁﬁga@gfﬁéﬁﬁ ilgdg grl?}oved
by distill ati®wstallisgmateript: ARten seqrystaldizatdeniof hoth fraeiions) firon sdhyt om

a suitabl e sodceeite,021.5Up) (F6t%H)dof TheNEtPé colsoun® ifenip. OT6D-16R1CI driecat i on
met hods such ﬁ§1aﬁﬁr exanpl e, col um chromat ogr aphy on suitabl e support

mat eri al .

8. ~-{2- -Butoxycarbhonylamino-6-methylbenzylaminp)-2,3-dimethyl imida-

zo[1l.2-alpyridine

The title compound is prepared according to the procedure described for
example 1 starting from 8-amino-2,3-dimethylimidazo[l,2-a]pyridine (4.8 g),
.2-tert-butoxycarbonylamino-6-methylbenzylchloride (9.2 g), sodium jodide
(5.5 g) and sodium carbenate (8.0 g) in acetone (250 ml). Purification by
chromatography on silica gel (toluene/dioxane 20:1 as eluent) and crys-
tallization from diisopropyl ether yield 7.1 g {62%) of m.p. 149-152°C.

9. B8-{2-tert-Butoxvcarbonvlamino-6-methylbenzvloxy)-2.3-dimethylimidazo-
[1.2-alpyridine

The title compound is prepared according to the procedure described for
examplae 7 starting from 2,3-dimethyl-8-hydroxy-imidazo[l,2-alpyridine

(1.6 g), 2-tert-butoxycarbonylaminc-6-methylbenzylchloride (3.1 g), sodium
fodide (1.8 g} and sodium carbonate (2.7 g) in acetone (350 ml). Purifi-
cation by chromategraphy on silica gel (toluene/dioxane 5:1 as eluent) and
crystallizatton from cyclohexane yield 3.0 g (78%) of m.p. 128-131°C.

10. 8-{2-tert-Butoxycarbonylamino-6-methylbenzylamino}-3-formy?-2-methyl-
imidazo[1,2-alpyridine

The title compound is prepared according to the procedure described for
gxample 7 starting from 8-amino-3-formyl-2-methylimidazo[1,2-a]pyridine
(4.0 g), 2-tert-butoxycarbonylamino-6-methylbenzylchloride (7.0 g), sodium
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Acid addbiREB L:58r e OBYAIGHIENRATENTE SO MRKEY t he free base NRa7&8 suPtife
solvent, for 8% n a chlori nat ed hydr ocar bon, such as net hyl ene chl o-
ride or chloroform or a lower aliphatic almohkol (ethanol, isopropanol), a
- 5- ket one, such as acetone, or an ether, such as tetrahydrofuran or

diisopro- pylether, which contains the re?U|red acid or to whjc
requi red aci diodide khsleglcmd) sedipmaarbonatr (&) g} ar caters &?%“‘Mﬁ PPT"tﬁiat i on,
repreci pi t at i catjompbgaihpotiatbyaphwi dnhs 1 {00 e qfty tuehe/dioxdrecs sidds télaanigjahdd or

by evapor ati ngyetd115 %160 Fv6h di 1 Bropyl ether yield 7.3 g (81%) of m.p. 210-212°C.

dazofl.2-3 idi

a) 4.77 g of 8-benzyloxy-2-methylimidazo[l,2-alpyridine are stirred in a
Vilsmeier mixture of 20 ml of dimethylformamide and 2.3 ml of phos-
phoryl chloride for 2.5 h at 60°C, and are worked up mit ice/water and
potassium hydrogen carbonate in a usual manner. 8-Benzyloxy-2-methyl-
imidaze[1,2-a]pyridine-3-carboxaldehyde of m.p. 105-106°C (from diiso-
propylether) is obtained, which is debenzylated according ta Kaminski
et al., J.Med.Chem. 28, 876 (1985), method H, to yield 3-formyl-8-hy-

~droxy-2-methylimidazo[1,2-alpyridine of m.p. 251-252°C.

b) The title compound is prepared according to the procedure described for
example 7 starting from 3-formyl-8-hydroxy-2-methylimidazo[1l,2-a]pyri-
dine (2.4 gq), Z-tert-butoxycarbonylamino~6-methy1benzy]ch1oride
(4.2 g), sodium fodide (2.5 g) and sodium carbonate (3.7 g) in acetone
(400 m1). Purification by crystallization from diisopropyl ether /
ethyl acetate yield 4.4 g (80%) of m.p. 189-181°C.

Method A:

A solution of 8-(6-methyl-2-nitrobenzylamino)-2,3-dimethylimidazo[1,2-a]-
pyridine (61 g) in methanol (5.5 1) is treated with 15 g of palladium on
chafcoal(s%) catalyst and hydrogepated at atmespheric pressure for 1.5 h at
RT. The catalyst §s filtered off and the solvent is evaporated. The residue
is dissolved in boiling ethyl acetate (2.7 1). After cooling to RT, 61 g
(82%) of the title compound of m.p. 206-208°C are isolated.
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sul ting %-ﬁ?ﬁml?ﬁéconv@m €d-IBYy PRERTR 3 MRKEN kal i ne, for exdfple8 wi g3/
agueous ammo 5 8 ion, into the free bases which can, in turn, be con-
verted into acid addition salts. It is posdilbte in this way to convert
phar macol ogi cal ly i nconpati ble acid addition salts into pharnmacol ogically
conpatible acid addition salts. The starting conpounds Il can be prepared
in a manner Kf Bbr se, for exanple by reacting the conpounds VI with
t he conpounds VIII (see attached sheet of fornmulae) in which Rl, R2, R3 and

A have the alo ' i i i +.3b | , for
exanmpl e a ha?éSé’ggg'gﬁn{%éﬁgﬁg%ﬂimcﬁ%| Lb%g?y]%b{%&rﬁa} -ée)%,—h@%\éh{/‘qgﬂ%#ggous
appl i cation df:dmadewdding £E:dhohdst mbled rasEtonwbeayto raor miskurROE, tritfluon®vpean
Pat ent Appl i @aétiensciBPad- M)03nd QRdsdale FPnfy QtIBBIOL]. Aftefhtiptiagt forg3o

conpounds |11, kno IO I Op . | ' R A :

the startinghéﬁﬁggdﬂﬁs_l f$%§?¥ﬁrﬁéggﬁﬁégFéﬁéﬂﬁﬁ%figgfﬂ3ﬁ3E€J&9€%%8$£ 17.

The starti ng%ébmBolimadivp bydroxidenselybian (75 mh) ndhe dreindtptepts fitterpd mndne
purified by chromatography on silica gel (toluene/dioxane = 8:1 as eluent),
After crystallization from ethyl acetate, 3.1 g (62%) of the title compound

of m.p. 206-208°C are isolated.
13. 8-(2-Amino-6-methylbenzyloxy)-3-formyl-2-methylimidazol},2- ridin

Starting from 8-(2-tert.-butoxy-carbonylamino-6-methylbenzyloxy}-3-formyl-
2-methylimidazo[1,2-a)pyridine (5.0 ¢) and trifluoroacetic acid (40 ml) and
by using the procedure described for example 12 (method B), 3.57 g (96%) of
the title compound of m.p. 144-150°C (dec.) are obtained.

14, 8-[2-Ethoxxcarbon11amino-ﬁ-methxlbenzx]amino}-z,s-diméthxljmjda-
zof1,2-a]pyridine

Ethyl chloroformiate (0.65 g) dissolved in dichloromethane (10 m1) {s added
dropwise to a solution of 8-(2-Amino-6-methylbenzylamino)-2,3-dimethylimi-
dazo[1,2-a]pyridine (0,98 g) in dichloromethane (50 m1} and stirred for

18 h at RT. The solution is then extracted with saturated aqueous sodium
bicarbonate solution (40 ml1), washed with water (40 ml) and evaporated. The
residue is recrystallized from ethyl acetate / diisopropyl ether. 0.32 g
(26%) of the title compound of m.p. 208-210°C (dec.) are isolated.

15, 8-(?2-Iscbuto b ino-6-methylbenzylamino}-2,3~-dimethyl imidazo-

[1,2-alpyridine

The title compound is prepared according to the procedure described for
example 14 starting from isobutyl chloroformiate (0.3 g) and 8-(2-Amina-6-
methylbenzylamino)-2,3-dimethylimidazo[1,2-alpyridine (0.56 g) in dichloro-
methane (50 m1). 0.22 g (29%) of the title compound of m.p. 144-146°C are
isolated.
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can be prepargbdsX 0d9%42 he conpounds 111 and appropriate nitro conmpounds
corresponding with the conpounds IV. The_fgllow ng exanples serve to
explain in detail the preparation of the conpounds according to the

I nvention. In particular, the exanples serve to exenplary describe the
reactions according to the process variants a, b and c as well as the

NGB s T 23 Eolt i
the formula 1" a t

, -lfglﬂé Iﬂ)&& '-,i.u'm.'mu.ltfm of
which is not desdefpplgyeidirecitly,

" U OIMpouras, c Pl epar d Of O
can be prepared in an anal ogous manner

or in a manner famliar to the skilled worker by applying usual process

t echni ques. L at i on, 0 : for
R Ry b B0 S B TSR sl bl 1

example 14 starting from isopropyl chloroformiate (1.5 g) and 8-(2-Amino-6-

methylbenzylamino)-2,3-dimethylimidazo{l,2-a]pyridine (0.98 g) in dichloro-

methane (50 ml1). 0.32 g (25%) of the title compound are isolated.

hour (s), mp.

The title compound is prepared according to the procedure described for
example 2 starting from 8-(2-tert-Butexycarbonylamino-6-methylbenzylamino}-
3-formyl-2-methylimidazo[1,2-a]pyridine (0.15 g) and sodium borohydride

(15 mg) in methanol. 0.12 g of the title compound of m.p. 102-104°C are
isolated.

t imidazofl.2-a idine

The title compound is prepared according to the procedure described for
example 2 starting from 8-(2-teri-Butoxycarbonylamino-6-methylbenzyloxy)-
3-formyl-2-methylimidaze[l,2-alpyridine (0.20 g) and sodium borohydride
{19 mg) in methanol. 0.17 g of the title compound of m.p. 140-142°C ara
isolated.

-
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3.Fornyl-8-(Zmﬁ@Eﬁé%Vbarbonylan1no-6-nethy|benzylanino)-z-nethylinida-

zo[ 1, 2-a] pyridine A suspension of 400 ng_ofg comrercial 80% sodi um hydri de
in 10 mM of dry tetrahydrofuran is added to a solution of 2 g of

8-am no-3-fornyl -2-nmethyl - imdazo[ 1, 2-a]pyridine in 40 m of dry
tetrahydrofuran at RT. Brief heating at 50[err]Cis followed by vigorous
evol ution of gas. After the evolufﬂ 1 hﬁb?ﬂ lete, the mxture is
cooled to O[err]C, and a solutio :

2- met hoxycar bonyl am no- 6- net hyl benzyl bromde in 40 m of dry tetrahydro-
furan i s addaie dfompounds. of THiee Foriwla€el afid 288l siRat Bivet m1uOhler bﬂa@m&mﬂokept

at this tenp t N, t al j.zed
Mt e 1o &Gt ot ies Mhich ndld M uREOA Lr"%?w??ﬂ\"’a ey SRS AL
acetate. The P@BH"@&%"edad}’"Q&‘PH"ée Habﬂé‘th‘i‘fb oficgarteicnpei $Reretioanandyan &4 over
sodi um sul f atcallehibepradbatdnt dcstorsonithpestonidh amnd Matesdinandf Waem-Baoddedr own
species. In this respect the compounds according to the invention are
distinguished by a great selectivity of action, a comparatively long du-
ration of action, a good enteral efficacy, the absence of significant side

effects and a wide therapeutic range.

By "protection of the stomach and intestines” is meant in this connection
the prevention and treatment of gastrointestinal disorders, especially
gastrointestinal inflammatory disorders and lesions {such as, for example,
gastric ulcer, duodenal ulcer, gastritis, functional gastropathy due to
hyperacidity or drugs) which may be caused, foy example, by microorganisms
(for example Helicobacter pylori), bacterial toxins, drugs (for example
certain antiinflammatory and antirheumatic agents), chemicals (for example
ethanol), gastric acid or stress situations.

In their excellent properties, the compounds according to the invention
surprisingly prove to be distinctly superior, in various models in which
the antiulcerogenic and the antisecretory properties are determined, to the
known compounds of the prior art. Because of these properties, the com-
pounds of the formula I and their pharmacologically compatible salts are
outstandingly suitable for use in human and veterinary medicine, where they
are particularly used for the treatment and/or pruphy]ax1s of diseases of
the stomach and/or intestine.

The invention therefore further relates to the compounds according to the
invention for use for the freatment and/or prophylaxis of the abovemen-
tioned disordars.

The invention Tikewise embraces the use of the compounds according to the
invention for the production of pharmaceuticals which are employed for the
treatment and/or prophylaxis of the abovementioned disorders.
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vi scous &-EER-ABRE | B :ghr onaPogFPRRE AATHTE i IRRENel (et hyI acet AR&Pet r BB
ether = 1:1 éﬁoﬂiﬂgﬁﬁ) Recrystal | i zation fromisopropanol results in 2.5 g
of the title conpound of mp. 188-190[err]Gg(dec.). 2.
3- Hydr oxynet hyl - 8- ( 2- net hoxycar bonyl am no- 6- et hyl benzyl am no) - 2- ne-
thyl imdazo[1, 2-a]pyridine 2 g of
3-fornyl - 8- (2- nmet hoxycar bonyl am no- 6- met hyl benzyl am no) - 2- met hyl i m -

dazo[ 1, 2- a] pymé di'n‘)@nﬁbﬁ’ %Pﬁﬂ%‘?*ﬂﬁlﬁ‘éjemﬂ}agps Bhe % e Gt ﬂ@”@&mp@ﬁndgr acé&r@:

£
di um bor ohyd e |s Lon for
L " Subacaudht \pvETEIeR ToRctheLPrRBHENELre/ o R b of s@wbwﬁmﬁ@t ped due

I s poured intbsmmbrﬁater, and the mxture is neutralized with a few drops
of dilute hydrochloric acid and extracted four tinmes with ethyl acetate.
The col l ecte are washed w th wa d dried qgver sodium
sul fate. - The 188, ameiol ErFasnea) shes B Ehg ArGEAecoREI AL Hit GORATR SBSHT  e-
si due conpl etmety comgunhéd f zthe fdrtmeta doand/on tkeirRuarpstcddbyicadty enmgatabiect hyl
acetate resuggﬁﬁ_n 1.3 g of the title conmpound of mp. 170-172[err]C

SO-

The pharmaceuticals are produced by processed which are known per se and
familiar to the skilled worker. As pharmaceuticals, the pharmacolegically
active compounds (= active substances) according to the invention are em-
ployed either as such or, preferably, in combination with suitable pharma-
ceutical ancillary substances or vehicles in the form of tablets, coated
tablets, capsules, suppositories, plasters (for example as TTS), emulsions,
suspensions or solutions, wherein the content of active substance is advan-
tageously hetween 0.1 and 95%, and wherein by appropriate choice of the an-
cillary substances and vehicles a pharmaceutical formulatjon {e.g. a sus-
tained release formulation or an enteric formulation) can be obtained which
fits exactly to the active substance and/or to the desired onset of
effects.

The skilled worker §s aware because of his expert knowledge which ancillary
substances and vehicles are suitable for the requived pharmaceutical formu-
lations. Besides solvents, gel formers, suppository bases, tablet ancillary
substances and other active substance vehicles, it is possible to use, for
example, antioxidants, dispersants, emulsifiers, antifoam agents, flaveur
correctives, preservatives, solubilizers, colorants or, in particular,

~ permeation promoters and complexing agents (for example cyclodextrins).

The active substances can be administered orally, parenterally or percuta-
neously.

In general, it has proven advantageous in human medicine to administer the
active substance or substances on oral administration in a daily dose of
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3- For nyl - 8- (BSM@&OBM&carbonvlan1no 6- nethylbenzyloxy) 2-nmet hyl i m da- |
zo[ 1, 2-a] pyri di ne .6 g of

3-fornyl - 8- hydr oxy- 2- nethylln1dazo[1 2- a]pyrldlne are dissolved in 50 m of
dry acetonitrile with exclusion of noisture at 50[err]C and, after cooling

E ]9 RT, 2. 8I gabdutcovletsiadbutpada ﬁ%efaﬁabmcarweo (550?:6 byrwem'gnlifto 1onork]u .8sel guhr
or exa e

bxycar bonyl ST éﬂeé?ﬂﬂ@ﬁ F Sipp Qe Tab 4 € oy he%a BuesnTE P
added dropwi £erabipd fCPl misdiy @aﬂsadﬂéa&séaa%{nonmpe%qh]!eyer bhe gequired t"éF" 1t.

co;)l l ng to Rin m\bec:mexw ErdnteRiut R thdrtoit Ge- ;W&Eﬂ:ﬂe adss senhi 1ap mﬂ 9 with
a rew ar ops e 8}

acet at e. ghe?gm%f:g%@g h’% k%gge%”g aé@ 'lé{r%{'aﬁgﬁg’g ﬁjgt %&?\,&?%}‘E\%{% %t) éd over
sodi um sul - fute lowny dcm@gng Toe fskihtedswonkentisi easidy wblebacanserafi his iekpart
little cold wrdiedsd tosuhblish theloptimdl Haﬁgblénhﬂndﬁ@nmumﬂnﬁ)itrﬁtfbn of the

196-198[e 1] Getive substances required in each case.

If the compounds and/ar salts according to the invention are to be employed
for the treatment of the abovementioned disorders, the pharmaceutical pre-
parations can also contain one or more pharmacologically active consti-
tuents from other groups of pharmaceuticals, such as antacids, for example
aluminium hydroxide, magnesium aluminate; tranquilizers such as benzodia-
zepines, for example diazepam; spasmolytics such as, for example, bietami-
verine, camylofin; anticholinergics such as, for example, oxyphencyclimine,
phenca\"bamide; local anesthetics such as, for example, tetracaine, pro-
caine; where appropriate also enzymes, vitamins or amino acids,

~Particularly noteworthy in this connection is the combination of the com-
pounds according to the invention with drugs which inhibit acid secretion,
such as, for example, H blockers (for example cimetidine, ranitidine),
H+/K+ATPase inhibitors (for example omeprazole, pantoprazole), or further-
more with so-called peripheral antichelinergics (for example pirenzepina,
telenzepine) and with gastrin antagonists with the aim of enhancing the
principal action in an additive or superadditive sense and/or eliminating
or reducing the side effects, or furthermore the combination with substan-
ces with antibacterial activity (such as, for example, cephalosporins,
tetracyclines, nalidixic acid, penfcillins or else bismuth salts) to con-
trol Helicabacter pylori.
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-2-methyl - pspsxigregazor[1,2-a]pyridine In analogy to Exanple 2, 2.1 g of
‘the title conpound of mp. 185-187[err]C are obtained from3 g of
3-fornyl - 8- (2-met hoxycar bonyl am no- 6- net hylbenzyl oxy) -
2-met hylim dazo[ 1, 2-a] pyri dine and 400 ng of sodi um borohydri de. 5.

8- (2- Met hoxycar bonyl am no- 6- et hyl benzyl am po) - 2, 3-di net hyl i m da-
zor[1,2-a]pyridine 4.5 g of sodlun1lﬂﬁiﬂﬁigﬂ£16 63 g of dry sodium
carbonate are added to a solution of 4.03 g of

. 8-am no- 2, 3-di et hyl i m dazo[ 1, 2- a]pyridine and 6.41 g of

2- nethoxycarbonylan1no 6- et hyl - benzyl chloride in 40Q £t one,

m of dry.a
and the mi xt Thecexeelhent: peptantive 3dien eniide stomachpapd tﬂw&ﬁ?%w'ﬁb 9200 m
of water aregpddpd safdl skbvetineberihei comgowids | doedrding tontle meaftiql'et:awézeuum

The aqueous ie%#{-‘%téd's ih hﬁgeﬂﬁggﬁ‘%‘ag%nt 5\{1‘130@1 te'xH@!Sim\é\MtaIT woeels ! The caﬂﬁbuﬂas of

t hyl t at t
AP A gy O R SRR N DL RTINS

have been provided with numbers which correspond to the numbers of these
compounds jn the examples.

Examination of the secretion-inhibiting action on the perfused vat stomach

The effect of the compounds according to the invention after intraduodenal
administration on the acid secretion stimulated by pentagastrin in the
perfused rat stomach in vivo is represented in the following Table 1.

Table 1
No. Dose Inhibition of acid secretion
(umol/kg) (%)
i.d.

2 6 100

4 10 100

5 3 . 100

6 3 100

Methad

Anesthettzed rats (CD rat, female, 200-250 g; 1.5 g/kg i.m. urethane} un-
derwent tracheotomy and then opening of the abdomen by a median epigastric
incision, and fixation of a PVC catheter transorally in the esophagus and
another via the pylorus in such a way that the ends of the tubes just pro-
Jjacted into the Tumen of the stomach. The catheter Teading out of the pylo-
rus led via a lateral opening in the right abdominal wall to the outside.

-
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as eIuent).'NMﬁXfﬂHHﬂlons with Rlerr] = 0.2 are concentrated and then
recrys- tallized fromdiisopropyl ether. 4.471_.9g (56% of the title conpound
of mp. 136-138[err]C are isol ated.

-8-  a) By reacting the title conpound, dissolved in acetone, with 12 N
hydrochl oric acid, the hydrochloride of the title conpound of mp.

211-212[ err] gféegegharau@} qp,tﬁa‘e%ﬁ (atiBht B0-§ P BE tthbestfohsd laai’m

di ssolved in oni
met hanesul foﬂa‘ibse'f“tﬂ% ati 31°6 wasnpRasad through continuous y (8.5 nt/nin,
6.8-6.9; Brun-Unita I). The effluate was collected (25 m] measuring cy1in-

der) at intervals each of 15 min and underwent determination of the pH (pH

meter 632, glass electrode EA 147; Diameter = 5 mm, Metrohm) and, by titra-
tion against a freshly prepared 0.01 N NaOH to pH 7 (Dosimat 655 Metrohm),

of the secreted HCT.

Gastric secretion was stimulated by continuous infusion of 1 ug/kg

(~ 1.65 ml/h) i.v. pentagastrin (left femoral vein) about 30 min after the
end of the operation (that is to say after determination of 2 preliminary
fractions). The substances to be tested were administered intraduodenally
in a Tiquid volume of 1 ml/kg 60 min after the start of the continuaus
infusion of pentagastrin. '

The body temperature of the animals was kept constant at 37.8 - 38°C by
infrared irradiation and a heated cushion (automatic stepless control via
rectal temperature sensor).

The dose which led to a maximum inhibition of acid secretidn by 100% is
indicated in the Table. -
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(ﬁssolved |nBﬁ&ﬁ©MMZ\Mtr1funar|c acid, the hemifunarate of the title

compound of mp. 191- 192[err] C (dec.) i1 Obtai ned. 6.

(1. 2.8l pyr i e A 501 Ui on of 9.5 o1 o2, 3-ctmet vt RN I A

2- nethoxycarbonylan1no 6- met hyl benzylPatentClafmsi n 150 m  of “dr§
acetonitrile is added dropwi se at RT to a suspension of 7.2 g of

8- hydr oxy- 2, met hyl i i daz -a]lpyridine in 130 m of dry acetoni-
trile, to whi tﬂjogpodm O?O%E?'gc'}]mg?a got assium fluoride (50% by wei ght) on

ki esel guhr (for exanple Celite[err]) has been added. The m xture is heated
at 70[err]C for 9 h. After cooling to RT, the mxture is poured into 1 1 of
i ce- water and extracted three tines with etﬂyl acetate. The collected
organi c phases are washed with distilled water and dried over sodi um

sul fate. After stripping off the orga c SO nt in vacuo, the
precipitating residue is filtered o th alittle ethyl acetate
and ether and dried. After

(1)

/’

\Ya

NHCO-R3

in which

RO denotes methyl or hydroxymethyl,
Rl denotes 1-4C-alkyl,

R2 denotes 1-4C-alkyl,

R3 denotes 1-4C-alkoxy and

A denotes 0 (oxygen) or NH,

and the salts thereof.

2. Compounds of the formula I according to claim 1, wherein RO denotes
methyl.

3. Compounds of the formula I according to claim 1, wherein RO denotes
hydroxymethyl.

4. Compound according to claim 1 selected from the group comprising
3-Hydroxymethyl-8- (2-methoxycarbonylamino-6-methylbenzylamino)-2-methyl-
imidazo[1,2-a]pyridine,

3-Hydroxymethyl-8-(2- methoxycarbonylam1no -6-methylbenzyloxy)-2- methyl-
imidazo[1l,2-a]pyridine,

"Ml



. 3
re‘b??gltv%[tngéag%é%‘ﬁ:{?gﬁsdafn?%%qr@pmwg% % Mﬁ% e tit) e conpothh@eif H-§L2
176-177[err] gg@xemqbﬁal ned. 7.

8- (6- Met hyl - 2-ni t robenzyl ani no) - 2, 3- dlnethﬁb|n1dazo[1 2-a] pyridine Sodi um
i odide (15.0 g) and sodlun1carbonate (31.0 g) are added to a solu- tion of
8- am no- 2, 3-di met hyl i m dazo[ 1, 2-a] pyridine (14.7 g) and 6-nethyl -

2-ni t robenzyac(rﬂ-mthdnyc(aj:Bormg)mon&mbh}dhmz(ylm)rrZ dﬂmemhmﬂaéﬂbl'ﬁehl ed to

reflux for i& der cooling to RT and evaporation of the solvent, the
solve

residue is dg (2-tert- Butoxycar;‘bonyti amm%f Gengetxy'lb%gzey Q,ﬁﬁlos.?gqg-mtrﬁ:’?@mmtzﬂ

[1,2-a]pyridine,
8-(2-tert-Butoxycarbony1amino-ﬁ-methy]benzyloxy)-2,3-dimethy1imidazo-
[1,2-a]pyridine,
8-(2-Ethoxycarbonylamino-s-methylbenzylaminn)-z,s-dimethy1imidazo[l,a-a]-
pyridine,
8-(2-Isobutoxycarbony1amino-ﬁ-methy]benzy1amino)-z,B-dimethy1imidazo-
[1,2-alpyridine,
8-(2-Isopropoxycarbonylamino-G-methyTbenzy]amino)-z,s-dimethylimidazn-
[1,2-a]pyridine,
8-(2-tert-Butaxycarbony1amino-s-methylbenzylamino)-3-hydroxymethy1-Z-me-
thylimidazo[1,2-a]pyridine and

8- (2-tert-Butoxycarbonylamino-6-methylbenzyloxy}-3- hydrnxymethyl -2-methyl-
imidazo[l,2-alpyridine :

or a salt thereof.

5. 8-(2-Methoxycarbonylamino- 6-methy1benzy1am1no) -2,3- d1methy11m1dazo-
[1,2-alpyridine or a salt thereof.

6. Process for the preparation of the compounds of the formula I as claimed
in claim 1 and the salts thereof, which comprises

a) for the preparation of the compounds of the formula I, in which RO
denotes hydroxymethyl, reducing compounds of the formula 11

- 7
OO

(11)

\\§\ /// CH,

NHCO-R3

"M
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( 208", ARG 1 BedanT co ngﬁgwgia‘nMNoff: K0hr e PR 2P
extractions mﬁﬂﬁ(ﬁlm&I acetate (100 m) the conbined organic |ayers are

dried over magnesium sulfate and concentrated to a volune of 80 nm. 12.1 g
of the title conpound crystallize as a farrftly yellow solid. The nother

|l iquor is evaporated and the residue is purified by chromatography on
silica gel -(tol ugna/digyan HeRd helfinyé &iderndnlidiaonal, dd g of
crystal line mat Leji(;;‘l gﬁéhA teg2 r%%rag}cs’?‘;f‘ﬂ zaﬁ oﬁ o b(bgit h fractions from et hyl
acetate, 21.5 g @R &PSof the title conpound of mp. 160-162[err]C are

I sol ated. 8.

8-(2-tert- B“fngyf%?rﬁﬁ”k(#e?ﬁﬁ‘?oﬁ o'?eiﬂbyw@'aﬁrv&sa@?@ -Rrandi s R Which qe-

zo[ 1, 2-a] pyri di ne e compoun accP qipg to the
procedure descr |d§é@ltqsoﬁe*é¥h-rrﬁﬁéctﬂ“%t°&l"?quﬁg e formu a
8 am no- 2, 3-di methylim dazo[ 1, 2- a] pyri di ne (4 8 0),

am no- 6- nethylbqﬂzylchlorlde (9.2 g), sodiumi odide
almnamnﬁmlmmr bonat e (8 0 g) {8/ acetone (250 nml). Purification by
chronatograp y om stlica gel Iuen dloxane 20:1 as eluent) and crys-

tallization fron1d||sopropyl h N 7.1 g (62% of n18 149- 152[ err] C.

AH

in which Rl and A have the meanings g1ven in claim 1, with compounds of
the formula IV

R2

/_&Hz"x (1v)

NHCO-R3

in which R2 and R3 have the meanings given in claim 1 and X denotes a
suitable leaving group, or comprises

c) for the preparation of the compounds of the formula I, in which RO
denotes methyl, reacting compounds of the formula v

N
AN

(X

()=
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[1 2- a]pyrldlﬁ%5 ¢ t|tIe conpound is prepared according to the procedure
described for exanple 7 starting from - 21 -

2, 3-di net hyl - 8- hydr oxy-i m dazo[ 1, 2- a]pyrldlne (1.6 g9),
2-tent-butoxycarbony|an1no 6- met hyl benzyl chloride (3.1 g), sodiumi odide
(1.8 g) and sodium carbonate (2.7 g) in acetone (350 m). Purifi- cation by

chr omat ogr aphy g ﬁﬂi'chcl& gg ahd Y H@\&e{:ﬁé %ﬁﬂﬁ%ﬁgj—véﬁs ﬁ"lrtr::l'gm }?8 ?31[err] c

crystallization fromcyclohexan

10. 8- (2-tert - BfOBIRHR d¢ g?rw)("is%ﬁet hyl benzyl ami no) - 3- f or ny! - 2- et hyl -
I m dazor[ 1, 2- a]pyrldlne The title conmpound is prepared according to the
procedure described for exanple 7 starting from

8-am no-3-fornyl -2-nmethylimdazo[ 1, 2-a] pyridine (4.0 g),

2-tert-but oxycar bonyl ani no- 6- net hiyg begzw chl oride (gvD) g), sodi um

wherein R3 has the meanings given in claim 1 and Y denotes a suitable
leaving group,

and, if required, subsequently converting the vesulting compounds I into
the salts thereof, or comprises, if required, subsequently Tiberating the
compaunds I from the resulting salts of the compounds I. '

7. A pharmaceutical containing a compound as claimed in claim 1 and/or a
pharmacologically compatible salt thereof.

8. A compound as claimed in claim I and the pharmacologically compatible
salts thereof for use for the prevention and treatment of gastrointestinal

disorders.

9. The use of compounds accerding to claim 1 and the pharmacologically
compatible salts thereof for the production of pharmaceuticals for the
prevention and treatment of gastrointestinal disorders.

DR
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gk .éélﬁran PQGE -66)
ﬁb““"“,f-’éﬁﬂié’g"ﬁfg AT sasqasu St PAl %r‘mamwm( 19 |n acet hE6q 25- /ES
Pur| fi- cati gsomomgomat ogr aphy on si lica. gel (toI uene/ di oxane 9:1 as

eluent) and crystallization from dii soprop)gb £ther yield 7.3 g (81% of
m p. 210-212[err]C 11.

8- (2-tert-Butoxycar bonyl am no- 6- net hyl benzyl oxy)-3-fornyl -2-nethylim -
dazo[ 1, 2-a] pyri di ne a) 4.77 g of

8- benzyl oxy- 2-met hyl i m dazo[ 1, 2-glk i O 1 h 218 Q,g(;,,reed in a Vil snei er
m xture of 20 ml of dinethylfor n%%%a of phos- phoryl
chloride for 2.5 h at 60[err]C, and are worked up mt ice/water and

pot assi um hydrogen carbonate in a usual nmanner. 8-Benzyl oxy-2-nethyl -

' mi dazo[ 1, 2- 3} pYp{éliedGi Fe el XRhsRAYEmpoind® ¢ tAdFoARfber r1C (fromdiiso-

N
SN

(1)
R2

\_/

NHCO-R3

CHa

and the therapeutic use thereof.
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pr O BYENEN GRS o “anTan Tied. BYHGLL PEN é%éﬁé&éwr@ed accor di ng t o™kZR nsif->2
et al., J.Me85¢Hem 28, 876 (1985), nmethod H to yield 3-fornyl-8-hy-
dr oxy-2- et hyl i m dazo[ 1, 2- a] pyri di nﬂﬁiﬂjﬁ_ﬁgﬂ@éﬂ% 252[err] C b) The title
conmpound is prepared according to the procedure described for exanple 7
starting from 3-fornyl -8-hydrgyy-2-nmethylimdazo[ 1, 2-a] pyri - ge (2.4
g), 2-tert-butoxycarbonyl am not 6- et hyl benzyl chl ori de (4.2 g SOdI um

iodide (2.5 g) and sodi ar ate (3.7 g) in acetone 4
Purification by cr yst/%ﬂ rom dii sopropyl ether / cet ate
yield 4.4 g (80% of mp 1 R1C 12.
8- (2- Amn06rrethylb | a , 3-di met hyl i m dazo[ 1, 2- pyr| thod
A A sol ution of _
8- (6- et hyl - 2- ni talzobenzy ani nojq 2, 3~ di met hyl i m dazo[gh pyr |l\he (61 g)
i n nmet hanol IS ty eat ed W|th 15 g of pal j mon ch rcoaI(S%
catal yst a ogena;,ed at atnospheric pressfire Nor 1.5
Hy \\ / CH,
NHCO-R3 NHCO-R3
(1) (11)
CHq

\/\~)§ U
\\/ \\N NHCO-R3

Ait (1V)

\/K " R3-CO-Y

R2
A
Yal
NH, (VI)l
(V) .
CHO
/\N » O—cnz—x
K R1
/\N T NHCO-R3
AH
(VID) (VIII)
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RT.” The 6&fE8I14896 L& 47 | t erBvd %!f-leNa*?ﬂi‘E'tlTﬁe&‘}*Q%lSFﬂ&t | S .evapor at eNB-?

i;s di gsolved in boiling ethyl acetate (2.7 1). Af‘it’e‘f cool i ng
(82% 'of t he tltmmound ohrambmﬁ.oﬁo mmi;s@maml sol at ec¥

- 111)-  Met hageRNATION ANMELDUNGVE OFI‘EN'ILICHTN CH DEM VERTRAG DBER DIE
8- (2-tert-But mqyambnowﬁfwa bnnces rzom- wm%g'ﬁsm@m

[1,2-a] Qyﬂhﬁm&mﬂ&ng . ticd ch K&PWI crTNy ?Or199

iOO rr1) and then
rsds B+ Axgugt 1994 (18.08.94)
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(57) Abstract
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After crystallization fromethyl acetate, 3.1 g (62% of the title cﬂﬁﬁ&mﬁY

of mp. 206-208[err]C are isolated.  13.
8- (2- Am no- 6- et hyl benzyl oxy) - 3-f ornyl - 2- net hyl i

m.dazo[ 1, 2-a] pyri di ne

Starting from8-(2-tert.-butoxy-carbonyl am no- 6-nethybbeﬂzytﬁmygqaﬂ{ornyp :

2-methylimdazo[1, 2-a] pyridine (5.0 g) amd]trifl

by using the procedure described for exanple 12
the title conpound of mp. 144-150[err]C (dec.)
8- ( 2- Et hoxyewafiidaxbpyw iddngs net hyl benzyl am no) - 2
zo[ 1, 2-a] pyridine Ethyl chloroformate (0.65 g
di chl oronet hane (10 m) is added dropwi se to a

8- (2- Ami no- 6- et hyl benzyl ami no) - 2, 3- dinethylim

B Dacalie ag441 oy b
(Mo D) | g gj‘ﬁ%f

A sab,te%lf[\e ! ged .2,

%‘%«YE%L ST “g5e - 1o paged ..

3 sisor}\}ed LRage d"- to paged ..
Jiion

'avhr‘i* zh%t%m dtila7 0. 98

~g) indic ogg ﬁ €, ![g and stirred for 18 h at RT. The solution 13
t hen ext”* rE?Q'E QER Q aqueous sodi um bi carbonate solution (40 m),
washed with water (40 m) and evaporated. The residue is recrystallized

from et hyl1acehatng i6n Je1 308 ¥8Yhow "hidaQopyridines which are intended for use

in the pharmaceutical industry as active substances for producing pharma-

ceuticals.

Background of the invention

European Patent Application EP-A-0 033 094 describes imidazo[l,2-alpyri-
dines which have in position 8 an aryl substituent which is preferably a
phenyl, thienyl or pyridyl radical or a phenyl radical which is substituted
by chlorine, fluorine, methyl, tert.-butyl, trifluoromethyl, methoxy or
cyano. Aryl radicals mentioned as particularly interesting in

EP-A-0 033 094 are the radicals phenyl, o- or p-fluorophenyl, p-chloro-
phenyl and 2,4,6-trimethylphenyl, of which the radicals phenyl, o- or
p-fluorophenyl and 2,4,6-trimethylphenyl are particularly preferred. Euro-
pean 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-a]pyridines which have in position 3 an
unsaturated aliphatic radica1, in particular a (substituted) alkynyl ra-

dical. European Patent Application EP-A-0 226 890 describes imidazo[l,2-3]-
pyridines which are substituted in position 8 by an a]keny1, alkyl or

cycloalkylalkyl radical.

Description of the invention

It has now been found that the compounds which are described in detail
hereinafter and which differ from the compounds of the prior art, in
particular by the substitution in position 3 or 8, have surprising and

particularly advantageous properties.

This is the replacement sheet .
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(269@ of the title conmpound of mp. 208-210[err]C (dec.) are isolated. 15.
8- (2- I sobut oxycar bonyl am no- 6- met hyl benzyl am no) - 2, 3- di net hyl i m dazo-

[1 2-a]lpyridine The title conmpound is prepared accordlng to the procedure

descri bed for exanple 14 starting fromisobutyl chloroformate (0.3 g) and

8- (2- Ani no- 6- met hyl benzyl ani no) - 2, 3- di net hyl i m dazo[ 1, 2- a] pyri di ne (0.56

g) in di chl oro- net hane (50 M). 0.22 ¢ (2@9@ of the title conpound of m p.
144-146[err] C are i sol ated. : _ -
12 - . _ .
The invention relates to compounds of the formula I (see attached sheet of

formulae) in which

RO denotes methyl or hydroxymethyl
R1 denotes 1-4C-alkyl,

R2 denotes 1-4C-alkyl,

R3 denotes 1-4C-alkoxy and

A denotes O (oxygen) or NH,

and the salts thereof.

1-4C-alkyl represents straight-chain or branched alkyl radicals with 1 to 4
~ carbon atoms. Examples which may be mentioned are the butyl, iso-butyl,
sec.-butyl, tert.-butyl, propyl, isopropyl, ethyl and, in particular, the
methyi radical. .
1-4C-alkoxy represents an oxygen atom to which one of the abovementioned

1-4C-alkyl radicals is bonded. The methoxy radical is preferred.

Suitable salts for compounds of the formula I are preferably all acid
addition salts. Particular mention may be made of the pharmacologically
compatible salts of the inorganic and organic acids customarily used in
pharmaceutical technology. Pharmacologically incompatible salts which may,
for example, be the initial products of the processes for the preparation
of the compounds according to the invention on the industrial scale are
converted into pharmacologically compatible salts by processes known to the

. skilled worker. Suitable as such are water-soluble and water-insoluble acid
addition salts with acids such as, for example, hydrochloric acid, hydro-

- bromic acid, phosphoric acid, nitric acid, sulfuric acid, acetic acid,
citric acid, D-gluconic acid, benzoic acid, 2-(4-hydroxybenzoyl)benzoic
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-hy-
droxy-2-naphthoic acid, the acids being employed for the preparation of the
salts in a ratio of amounts which is equimolar or different therefrom -
depending on whether the acid is mono- or polybasic and depending on which
salt is requifed.'

~This is the replacement sheet
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16. 8-(2-1sopropoxycarbonyl anm no- 6- net hyl benzyl am no) - 2, 3-di met hyl i m dazo-
[1, 2-a] pyridine The title conmpound is prepared accordlng to the procedure
described for exanple 14 starting fromisopropyl chloroformate (1.5 g) and
8- (2- Ani no- 6- net hyl benzyl ani no) - 2, 3- di met Byt i mi dazo[ 1, 2-a] pyri di ne (0. 98
g) in dichloro- nethane (50 n1) 0. 32 g (25% of the title-conpound are

I sol at ed. 17.

8-(2-tert- BﬁxmpﬁeamﬁommfamedocanmuwMbmizynaﬁrhenmentaomdjawmtmpmmds

- met hyl i m da i_dL ng to
fhe procedu?gﬂygrgx@kew] glggm?cﬁﬂzb%flaaﬁnﬁl @@&Hﬁb@ﬁﬁ@ﬁﬁﬁ%@%ﬁﬂ@]

8- (2-t ert - BiWilag ﬁlrsoh yam'msa aiwwfiwqym@w r%?hznmthoxycarbonﬂammo 6-

3-fornyl -2- ﬁetﬂwbérmydow)[ Zv&tﬁ}mﬁdﬁﬂ@ Z-Q]éﬁm@)in@,né (spd:etnmxbeimmd‘r-l de (15

rrgz)l ;?eg?t h%rgpnlo 6- mejtgyﬁaenzyltar:}l?né) tZlfdC gﬁmytl'mw%zoﬁ] B-a pyr1J1ne andr] Care
8-(2-methoxycarbonylamino-6-methylbenzyloxy)-2,3-dimethylimidazo[1,2-a]-
pyridine and the salts thereof.

The invention further relates fo a process for the prepération of the
compounds of the formula I and the salts thereof. The process comprises

a) for the preparation of the compounds of the formula I, in which RO
denotes hydroxymethyl, reducing compounds of the formula II (see
attached sheet of formulae), in which Rl, R2, R3 and A have the
abovementioned meanings, or comprises -

b) for the preparation of the compounds of the formula I, in which RO
denotes methyl, reacting compounds of the formula III (see attached
sheet of formulae), in which Rl and A have the abovementioned meanings,
with compounds of the formula IV (see attached sheet of formulae), in
which R2 and R3 have the abovementioned meanings and X denotes a suit-
able leaving group, or comprises

¢) for the preparation of the compounds of the formula I, in which RO
denotes methyl, reacting compounds of the formula V (see attached sheet
of formulae), in which Rl, R2 and A have the abovementioned meanings,
with compounds of the formula VI (see attached sheet of formu1ae),
wherein R3 has the abovementioned mean1ngs and Y denotes a suitable
leaving group, -

and, if required, subsequently converting the resulting compounds I into
the salts thereof, or comprises, if required, subsequently liberating the
compounds I from the resulting salts of the compounds 1.

The reduction of the compounds II is carried out in a manner familiar to
the skilled worker. It takes place in inert solvents, for example lower
aliphatic alcohols, for example by use of suitable hydrides such as, for

evample podium borohydride if desired with the addition of water.
Tnis is the repiacement sheet
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18. 8- (2-tert-Butoxycarbonyl am no-6- et hyl benzyl oxy) - 3- hydr oxynet hyl - 2- me-
thylim dazo[ 1, 2-a] pyri dine The title conpound is prepared according to
the procedure described for exanple 2 starting from - '

8- (2-tert-Butoxycarbonyl am no- 6- net hyl benzyl oxy) -
3-fornyl-2-nethylimdazo[ 1, 2-a] pyridine (0420 g) and sodi um borohydride (19
mg) in nmethanol. 0.17 g of the title conpound of mp. 140-142[err]C are

I sol at ed. - 13 -

The reaction of the compounds III with the compounds IV is carried out in a
manner familiar to the skilled worker, for example by'analogous Application
of processes such as those described in European Patent Applications

EP-A-0 033 094 or EP-A-0 308 917. A suitable leaving group is for example a
halogen atom (preferably chlorine or bromine) or a methanesulfonyloxy
group. The reaction is carried out advantageously in the presence of a base
(e.g. of an inorganic hydroxide, such as sodium hydroxide, or of an inorga-
nic carbonate, such as potassium carbonate, or of an organic nitrogen base,
such as triethy]amine; pyridine, collidin or 4-dimethylaminopyridine), in
which the course of the reaction can be assisted by the addition of cata-
lysts, such as alkali iodide or tetrabutylammonium bromide.

The reaction of the compounds V with the compounds VI is also carried out .
in a manner familiar to the skilled worker as it is customary for the pre-.
paration of aromatic urethans, preferably by reacting the compounds V with
haloformiates (Y = halogen), such as chloroformiates, in inert solvents.
The reaction is advantageously carried out in the presence of an acid bin-.
ding agent (proton acceptor). As proton acceptors, alkali metal carbonates
(such as potassium carbonate) or hydrogen carbonates (such as sodium hydro-
gen carbonate), or tertiary amines (such as triethylamine) may be mentioned
for example.

The skilled worker is aware because of his expert knowledge of the specific
reaction conditions required for carrying out the process.

The substances according to the invention are isolated and purified in a
manner known per se, for example in such a way that the solvent is removed
by distillation in vacuo, and the resulting residue is recrystallized from
a suitable solvent or subjected to one of the conventional purification
methods such as, for example, column chromatography on suitable support
material. -

Acid addition salts are obtained by dissolving the free base in a suitable
solvent, for example in a chlorinated hydrocarbon, such as methylene chlo-
ride or chloroform, or a lower aliphatic alcohol (ethanol, isopropanol), a

This is the repiac'ement sheet
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I ndustrial applicability The conpounds of the formula | and their salts
have val uabl e pharnacol o- gical properties which make themindustrially
utilizable. They exhibit, in particular, a pronounced inhibition of gastric
acid secretion and an ex- cellent protectlye action on the stomach and

I ntesti nes of warm bl ooded species. In thi's respect the conpounds according
to the invention are distinguished by a great selectivity of action, a

conpar at | valetobdNGuct'as ek ik, Obr At eHir, SUACL EBLMPErRUFAEREYdi is

absence of 'signi’ficant fects e therapeutic rang
"prot ecti orPYdethane Wrisheeatains the 2904 ¥Ed"2G1d orodAWRIRh ttfhﬁsre,qymn%dc@% ithe

prevention gmgm?@ﬁﬁbnﬁﬂampf gastroi ntestinal disorders, especially
gastrointestinal inflamuatory disorders and | esions (such as, for exanple,

gastric ul cer, duodenal -ulcer, gastritis, functional gastropathy due to
hyper aci di tTheosalds ug=) isdiiatbd rbgyfﬂermmsed'epmcipekattmhe preyipiitat tov gith ans

(for exa”p'n%n;ﬁwaﬂ)%whepg&muan SBPCLRr 'ev&ﬁBFai‘ﬁug ﬁ?#%e(ioqg:?ﬁt?‘aﬂﬁ" ©

certain antil r heunat i L exanpl e
et hanol ), g%@tmgcsélzﬁsdcaﬂ DS rcsByersRd R FoHisTIng al aline, for example with

aqueous ammonia solution, into the free bases which can, in turn, be con-
verted into acid addition salts. It is pdssible in this way to convert
pharmacologically incompatible acid addition salts into pharmacologically
compatible acid addition salts.

The starting compbunds IT can be prepared in a manner known per se, for
example by reacting the compounds VII with the compounds VIII (see attached
sheet of formulae) in which Rl, R2, R3 and A have the abovementioned
meanings, and X is a suitable leaving group, for example a halogen atom
(preferably chlorine or bromine), or by analogous application of processes
such as those described, for example, in European Patent Applications
EP-A-0 033 094 or EP-A-0 308 917.

The startihg compounds III are known from European Patent Application
EP-A-0 299 470, the starting compounds IV from European Patent Application
EP-A-0 308 917.

The starting compounds V can be prepared in a manner known per se from the
corresponding nitro compounds by reduction. The nitro compounds themselves
can be prepared from the compounds III and appropriate nitro cdmpounds
corresponding with the compounds IV.

The following examples serve to explain in detail the preparation of the
compounds according to the invention. In particular, the'examples serve to
exemplary describe the reactions according to the process variants a, b and
c as well as the preparation of selected starting compounds. Likewise,
further compounds of the formula I as well as further starting compounds,
the preparation of which is not described explicitly, can be prepared in an
analogous manner or in a manner familiar to the skilled worker by applying
usual process techniques. The abbreviation RT stands for room temperature, '
h stands for hour(s), m.p. for melting point, dec. for decomposition.

This is the replacement shest
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I'n their excellent properties, the conpounds according to the invention
surprisingly prove to be distinctly superior, in various nodels i-n which
the antiul cerogenic and the antisecretory properties are determned, to the
known conpounds of the prior art. Because ,of these properties, the com
pounds of the forrmula | and their pharnacéloglcally conpatible salts are
outstandingly suitable for use in human and veterinary nedicine, where they
are particularly used for the treatnment and/or prophylaxis of diseases of

t he stomach and/or intestine. The invention therefore further relates to

t he conmpounds according to the inventifamptes use for the treatnent and/or
prophyl axis of the abovenen- tioned disorders. The invention |ikew se
enbraces the use of the conpounds accord|no to the invention for the
product i orl.of31floamyia8e(2 imeahg onY] e methylbenz vl ami eyl

prophyl axi s of, [tlhf-ﬂm it | oned d| sorders

A suspension of 400 mg of commercial 80% sodium hydride in 10 ml of dry
tetrahydrofuran is added to a solution of 2 g of 8-amino-3-formyl-2-methyl-
imidazo[1,2-a]pyridine in 40 ml of dry tetrahydrofuran at RT. Brief heating
at 50°C is followed by vigorous evolution of gas. After the evolution of
gas is complete, the mixture is cooled to 0°C, and a solution of 3.9 g of
2-methoxycarbonylamino-6-methylbenzyl bromide in 40 ml of dry tetrahydro--
furan is added dropwise. The mixture is again heated to 50°C and kept at
this temperature for 3 h. It is then poured into ice-water, neutralized
with a Tittle dilute hydrochloric acid and extracted four times with ethyl
acetate. The collected organic phases are washed with water and dried over

- sodium sulfate. The solvent ist stripped off in vacuo, and the dark brown
viscous residue is chromatogréphed on silica gel (ethyl acetate:petroleum
ether = 1:1 as eluent). Recrystallization from isopropanol results in 2.5 g
of the title compound of m.p. 188-190°C (dec.).

2. 3-Hydroxymethyl-8-(2-methoxycarbonylamino-6-methylbenzylamino)-2-me-
thylimidazo[l.2-alpyridine

2 g of 3-formy1-8-(2—meth0xycarbony1amino-G-methy1benzy]amino)-z-methylimi-
dazo[1,2-a]pyridine are suspended in 30 ml1 of methanol at RT, 0.2 g of so-
dium borohydride is added in portions, and the mixture is stirred at RT for
1 h. Subsequently, half the solvent is stripped off in vacuo, the residue
is poured into ice-water, and the mixture is neutralized with a few drops
of dilute hydrochloric acid and extracted four times with ethyl acetate.

The collected organ1c phases are washed with water and dried over sodium
sulfate. The solvent is stripped off in vacuo. The remaining yellowish re-
sidue completely crystallizes after some time. Recrystallization from ethyl
acetate results in 1.3 g of the title compound of m.p. 170-172°C.
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- 14 - The invention furthernore enbraces the use of the conpounds
according to the invention for the treatnent and/or prophylaxis of the
abovenenti oned disorders. The invention further relates to the

phar maceuti cal s which contain one or nore Zoenpounds of the fornula I and/or
t heir pharmacol ogically conpatible salts. The pharmaceuticals are produced
by processed which ar e knomn per se and fan1I|ar to t he skllled wor ker. As
phar maceut3.caBsEormit PCH 0 imida-

subst ances) agg @rqﬁ ﬁ%@Qd m; |nvent|on are em poned elthef as such or,

preferably, i th suitable pharma- ceutical ancillary

subst ances or vehicles in the formof tablets, coated
2.6 g of 3-formyl-8-hydroxy-2-methylimidazo[1,2-a]pyridine are dissolved in
50 ml of dry acetonitrile with exclusion of moisture at 50°C and, after
cooling to RT, 2.8 g of commercial potassium fluoride (50% by weight) on
kieselguhr (for example Celite®) are added. A solution of 3.6 g of 2-meth-
oxycarbonylamino-6-methylbenzyl bromide in 50 ml of dry acetonitrile is
added dropWise, and the mixture is heated at 70°C for 6 h. After cooling to
RT, the mixture is poured into ice-water, adjusted to pH 9 with a few drops
of 6 N sodium hydroxide solution and extracted with ethyl acetate. The
collected organic phases are washed with water and dried over sodium sui-
fate. Stripping off the solvent in vacuo and stirring in a little cold
methanol result in 3.2 g of the title compound of m.p. 196-19§°C.

4., 3-Hydroxymethyl-8- ZPmethox carbonylamino-6-methylbenzyloxy)-2-methyl -
imidazo[1,2-alpyridine

In analogy to Example 2, 2.1 g of the title compound of m.p. 185-187°C are
obtained from 3 g of 3-formyl-8-(2-methoxycarbonylamino-6-methylbenzyloxy)-
2-methylimidazo[1,2-a]pyridine and 400 mg of sodium borohydride.

5. 8-(2-Methoxycarbonylamino-6-methylbenzylaming)-2,3-dimethylimida-
zo[l,2-a]pyridine

4.5 g of sodium iodide and 6.63 g of dry sodium carbonate_are added to a
solution of 4.03 g of 8-amino-2,3-dimethylimidazo[l,2-a]pyridine and 6.41 g
of Z-methoxycarbonylamino-G-methy]-benzy] chloride in 400 ml of dry
acetone, and the mixture is heated under reflux for 6 h. After cooling to
RT, 400 m1 of water are added and the acetone is distilled off in a water
jet vacuum. The aqueous residue is then extracted three times with each
time 200 ml of ethyl acetate. The combined organic extracts are washed with
300 ml of water, dried over magnesium sulfate aﬁd then concentrated. The
residue is purified by chromatography on silica gel (toluene/dioxan = 9:1
as eluent). The fractions with R = 0.2 are concentrated and then recrys-
tallized from diisopropyl ether. 4.71 g (56%) of the title compound of m.p.

136-138°C are isolated. '
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tabl ets, capsul es, suppositories, plasters (for exanple as TTS), enul sions,
suspensi ons or solutions, wherein the content of active substance is advan-
t ageously between 0.1 and 95% and wherein by appropriate choice of the an-
cillary substances and vehicles a.pharmace8ttcal forrnulation (e.g. a sus-
tained rel ease fornulation or an enteric formul ation) can be obtai ned which
fits exactly to the active substance and/or to the desired onset of

effects. The skilled worker is aware because of his expert know edge which

ancillary gy bsﬁyaﬁéﬁfhﬁ?q:h‘éetlitq'eeémﬂioﬂﬁU'd1§§’6'ﬁ/eﬁointa*é@térféqumﬂﬂlz N
phar maceuti cal

ati Besi (0] en orners osli tor
Pata tabl of RARYIRIAFIE dsads HhecaydTRanTAMEs of the & 14 )Bompwd OF Bifbs |t

i s possible tczmsga],z’tO(détanpj @bt &iedoxi dants, dispersants, emulsifiers,
antifoam agents,  flavour correctives, preservatives, solubilizers,

colorants or, in particular, perneation pronoters and conpl exi ng agents
(for exanpb® ®Bycreabdbingithe)titTeheompounde disbelvedcars tednalydrafuvani, swihed

advant ageaus. TR Rl FHE: SRENENesul PS8 Ciehe LsTECAtRUEY of

subst ances on mpal 1&di821Cs{dea.i)ohs iobtainad.| y dose of

c) By reactihg the title compound, dissolved in acetone, with fumaric
acid, the hem1fumarate of the tltle compound of m.p. 191-192°C (dec.)
is obtained.

6. 8-(2- Methoxzcarbonzlam1no 6- methz]benzz]ox12-2,3-dimethylimidazo-
[1,2-ajpyridine I

A solution of 9.5 g of 2-methoxycarbonylamino-6-methylbenzyl chloride in
150 m1 of dry acetonitrile is added dropwise at RT to a suspension of 7.2 g
of 8-hydroxy-2,3-dimethylimidazo[l,2-a]pyridine in 130 ml of dry acetoni-
trile, to which 8 g of commercial potassium fluoride (50% by weight) on
kieselguhr (for example Celite®) has been added. The mixture is heated at
70°C for 9 h. After cooling to RT, the mixture is poured into 1 1 of ice-
water and éxtracted three times with ethyl acetate. The collected organic
phases are washed with distilled water and dried over sodium sulfate. After
stripping of f the organic solvent in vacuo, the precipitating residue is
filtered off, washed with a 1ittle ethyl acetate and ether and dried. After °
recrystallization from isopropanol, 2.2 g of the title compound of m.p.
176-177°C are obtained. '

Sodium iodide (15.0 g) and sodium carbonate (31.0 g) are added to a solu-
tion of 8-amino-2,3-dimethylimidazo[1l,2-a]pyridine (14.7 g) and 6-methyl-
2-nitrobenzylchloride (18.6 g) in acetone (100 ml1) at RT and are heated to
reflux for 6 h. After cooling to RT and evaporation of the solvent, the
residue is dissolved in a mixture of ethyl acetate (200 ml) and water N
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- 15 - about 0.01 to about 20, preferably 0.05 to 5, in particular 0.1 to
1.5 ng/ kg of body wei ght, where appropriate in the formof a plurality,

pre- ferably 1 to 4, individual admnistrations to achieve the required
result. In the case of parenteral treatment it is possible to use simlar
or (especially for intravenous adni ni st rat i%n of t he acti ve substances) as
a rule | ower dosage. The skilled worker is easily able because of his
expert kno abl i sh the o ti,mal dosage and de of adm nistration

w ed to es
of the act (¢ Hlbstadec ke oxgeniceBhase dacteraaked off. Aiker dhperfusthary/ or
salts a@%ﬁtmﬁ&i Weth rethnt ietate (100 bR )t RuMblined organic layers are

dried over magnesium sulfate and concentrated to a volume of 80 ml. 12.1 g
of the title compound crysta1lize'as a faintly yellow solid. The mother
liquor is evaporated and the residue is purified by chromatography on
silica gel (toluene/dioxane = 6:1 as eluent) to yield additional 14 g of
crystalline material. After recrystallization of both fractions from ethyl
acetate, 21.5 g (76 %) of the title compound of m.p. 160-162°C are .

- isolated. .

8. 8-(2-tert-Butoxycarbonylamino-6-methylbenzylamino)-2,3-dimethylimida-
zofl,2-alpyridine

The title compound is prepared according to the procedure described for .
example 1 starting from 8-amino-2,3-dimethylimidazo[1l,2-a]lpyridine (4.8 g),
2-tert-butoxycarbonylamino-6-methylbenzylchloride (9.2 g), sodium iodide .
(5 5 g) and sodium carbonate (8.0 g) in acetone (250 ml). Purification by
chromatography on silica gel (toluene/dioxane 20:1 as eluent) and crys-
tallization from diisopropyl ether.yield 7.1 g (62%) of m.p. 149-152°C.

9. 8-(2-tert-Butoxycarbonylamino-6-methylbenzyloxy)-2,3-dimeth limidazo-

[1.2-alpyridine

The title compound is prepared according to the procedure described for
example 7 starting from 2,3-dimethy1-S-hydroxy-imidaio[l,Z-a]pyridine

(1.6 g), 2-tert-butoxycarbonylamino-6-methylbenzylchloride (3.1 g), sodium
iodide (1.8 g) and sodium carbonate (2.7 g) in acetone (350 m1). Purifi-
cation by chromatography on silica gel (toluene/dioxane 5:1 as eluent) and
crystallization from cyclohexane yield 3.0 g (78%) of m.p. 128-131°C.

10. 8-(2-tert-Butoxycarbonylamino-6-methylbenzylamino)-3-formyl-2-methyl-
imidazo[1.2-alpyridine

The title compound is prepared according to the procedure described for
example 7 starting from 8-amino-3-formy1-Z-methylimidazo[l,z-a]pyridine
(4.0 g), 2-tert-butoxycarbonylamino-6-methylbenzylchloride (7.0 g), sodium
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for the treatment of the abovenentioned di sorders, the pharmaceutical pre-
parations can al so contain one or nore pharnacol ogically active consti -
tuents from other groups of pharmaceuticals, such as antacids, for exanple
al um ni um hydr oxi de, magnesi um al um nate; tranquilizers such as benzodi a-
zepi nes, for exanple diazepam spasnolytics such as, for exanple, bietam -
verine, canylofin; anticholinergics such-d9, -for exanpl e, oxyphencycli m ne,
phencarbami de; |ocal anesthetics such as, for exanple, tetracaine, pro-
cai ne; where apgzagrlate al so enzymes, vitamps, or an no

t

i ds, o
Parti cul arilodide rhgnd rsodmum casbenade th li 9) t‘H'eaE%ﬁ?BPn(a?tasi% 'Hf)o'f PuRtFicom
DOUEdS ac;‘c%&@'bm%yt &ﬂ&ﬂﬁthn:’!’)Pé H&'dhnsﬂ id ééPQ%oYﬁHn@Vdidﬁah@lg 1ag$ datlaeﬁtptaman
such as or ., ockers or raniti o
Herr]/ K| mfﬁgggmq%%m 8i ssqpﬂ’eéﬂe)%aﬁ?ﬂ A Sﬁfbff 5% <§i"2§m Bk azibfﬁ br
further- more with so-called peripheral anticholinergics (for exanple
plrenzeplqﬁ Z ] 9
enhanci ng t'he X f ot ]
el imnating odazmd@ ﬂgxt“n:lan gi de- effect s, or furt hermore the conbl nat i on
W th substan- ces with antibacterial activity (such as, for exanple,

cephal osporins, tetracyclines, nalidixic acid, penicillins or else bisnmth
sal ts) t 0 ajond. A7r gl of8-bemtydoxer2-pgthyliimidazo[1,2-aJpyridine are stirred in a

Vilsmeier mixture of 20 ml of dimethylformamide and 2.3 ml of phos-
phoryl chloride for 2.5 h at 60°C, and are worked up mit ice/water and
potassium hydrogen carbonate in a usual manner. 8-Benzyloxy-2-methyl-
jmidazo[1,2-a]pyridine-3-carboxaldehyde of m.p. 105-106°C (from diiso-
propylether) is obtained, which is debenzylated according.to Kaminski
et al., J.Med.Chem. 28, 876 (1985), method H, to yield 3-formyl-8-hy- .
droxy-2-methylimidazo[1l,2-a]pyridine of m.p. 251-252°C.

b) The title compound is prepared according to the procedure described for
example 7 starting from 3-formy1-8-hydroxy-2-methy1imidazo[l,z-a]pyri-
dine (2.4 g), 2-tert-butoxycarbonylamino-6-methylbenzylchloride
(4.2 g), sodium iodide (2.5 g) and sodium carbonate (3.7 g) in acetone
(400 m1). Purification by crystallization from diisopropyl ether /
ethyl acetate yield 4.4 g (80%) of m.p. 189-191°C.

Method A:

A solution of 8-(6-methyl-2-nitrobenzylamino)-2,3-dimethylimidazo[1,2-a]-
pyridine (61 g)'in.methanol (5.5 1) is treated with 15 g of palladium on
charcoal (5%) catalyst and hydrogenated at atmospheric pressure for 1.5:h at
RT. The catalyst is filtered off and the solvent is evaporated. The residue
is dissolved in boiling ethyl acetate (2.7 1). After cooling to RT, 51 g
(82%) of the title compound of m.p. 206-208°C are isolated. |
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- 16 - ' - Phar macol ogy The excel | ent
peotective action on the stomach and the action inhibiting gastric acid
secretion by .the conpounds according to the invention can be denonstrated
in investigations on ani mal experinental omgels. The conpounds according to
the invention investigated in the nodel detail ed hereinafter have been
provi ded with nunbers which correspond to the nunbers of these conpounds in
t he exanpl @sthodEBam nati on of the secretion-inhibiting action on the
‘perfused rat stonach '

8-(Z-tert-Butoxycarbony]amino-s-methylbenzylamino)-2,3-dimethy11midazo-
[1,2-a]pyridine (6.7 g) is added portionwise to a mixture of trifluoro-
acetic acid (30 ml1) and anisole (3.ml) at 25-30°C. After stirring for 30
minutes at RT the solution is added to ice-water (100 ml) and then treated
with 6 N sodium hydroxide solution (75 ml). The precipitate is filtered and
purified by chromatography on silica gel (toluene/dioxane = 8:1 as eluent). -
After crystallization from ethyl acetate, 3.1 g (62%) of the title compound
of m.p. 206-208°C are isolated. '

13. 8-(2-Amino-6-methylbenzylox

Starting from 8-(2-tert.-butoxy-carbonylamino-6-methylbenzyloxy)-3-formyl-
2-methylimidazo[1,2-a]pyridine (5.0 g) and trifluoroacetic acid (40 ml) and
by using the procedure described for example 12 (method B), 3.57 g (96%) of
the title compound of m.p. 144-150°C (dec.) are obtained.

14. 8-(2-Ethoxycarbonylamino-6-methylbenzylamino)}-2.3-dimethylimida-
zof1.2-alpyridine :

Ethyl chloroformiate (0.65 g) dissolved in dichloromethane (10 ml) is added
dropwise to a solution of 8-(2-Amino-6-methy1benzy1amino)-2,3-dimethylimi-
dazo[1,2-a]pyridine (0.98 g) in dichloromethane (50 ml1) and stirred for
18 h at RT. The solution is then extracted with saturated aqueous sodium
bicarbonate solution (40 ml), washed with water (40 ml} and evaporated. The
residue is recrystallized from ethyl acetate / diisopropyl ether. 0.32 g
(26%) of the title compound of m.p. 208-210°C (dec.) are isolated.

The title cdmpound is'prepared according to the procedure described for
example 14 starting from isobutyl chloroformiate (0.3 g) and 8-(2-Amino-6-
methylbenzylamino)-2,3-dimethylimidazo[1,2-a]pyridine (0.56 g) in dichloro-
methane (50 m1). 0.22 g (29%) of the title compound bf m.p. 144-146°C are
isolated.
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The effect of the conpounds according to the invention after intraduodenal
adm nistration on the acid secretion stinulated by pentagastrin in the
perfused rat stonmach in vivo is represented in the following Table 1

Table 1 No. Dose |nhlbltloq20f aci d secretion

([err] ol /kg) (% 2 6

100 4 10 100 5 3

100 6 3 ' 100 Met hod Anesthetized rats

(CD rat, female, 200- 250 g; 1.5 g/kg . m urethane) un- derwent tracheotony
and then opénifxd2¢ tutank feledh yd by amino)-2,3-dimethylimidazo-

Il,Z-algxr1d1ne

The title compound is prepared according to the procedure described for
example 14 starting from isopropyl chloroformiate (1.5 g) and 8-(2-Amino-6-
methylbenzylamino)-2,3-dimethylimidazo[1,2-a]pyridine (0.98 g) in dichloro-
methane (50 m1). 0.32 g (25%) of the title compound are isolated.

17. 8-(2-tert-Butoxycarbonylamino-6-methylbenzylamino)-3-hydroxymethyl-2-
methylimidazo[1,2-alpyridine S

The title compound is prepared according to the procedure described for
example 2 starting from 8-(2-tert-Butoxycarbonylamino-6-methylbenzylamino)-
3-formyl-2-methylimidazo[1,2-a]pyridine (0.15 g) and sodium borohydride

(15 mg) in methanol. 0.12 g of the titie compound of m.p. 102-104°C are
isolated.

18. 8-(2-tert-Butox carbon.lamino-G-meth 1benz 16x -3-hydroxymethyl-2-me-

thylimidazo[l.2-alpyridine

The title compound is prepared according to the prdceduré described for
example 2 starting from 8-(2-tert-Butoxycarbonylamino-6-methylbenzyloxy)-
3-formyl-2-methylimidazo[1,2-a]pyridine (0.20 g) and sodium borohydride
(19 mg) in methanol. 0.17 g of the title compound of m.p. 140-142°C are
isolated.
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[

i'ncision, and fixation of a PVC catheter transorally in the esophagus and
another via the pylorus in such a way that the ends of the tubes just pro-

jected into the lumen of the stomach. The catheter |eading out of the pylo-
rus led via a lateral opening in the rigbtygmhdom nal wall to the outside.

- 17 - After thorough irrigation (about 50-100 m) of the stonach,

~physiological NaCl solution at 37[err]C was passed through continuously -
(0.5 M/mn, pH6.8-6.9; Brun-Unita |I). The effluate was collected (25 ni

geasuring cylin- der) at interv Ig ach, of 15 @. .and under went

eterm nati-on of the pH (pH netiﬂJé§§—4ﬁiﬂd;¥§%Q;ﬁ%de EA 147; Dianeter =5

mm Metrohm) and, by titra-
The compounds of the formula I and their salts have valuable pharmacolo-
gical properties which make them industrially utilizable. They exhibit, in
particular, a pronounced inhibition of gastric acid secretion and an ex-
cellent protective action on the stomach and intestines of warm-blooded
species. In this respect the compounds according to the invention are
distinguished by a great selectivity of action, a compafative]y long du-
ration of action, a good enteral efficacy, the absence of significant side
effects and a wide therapeutic range. '

By "protection of the stomach and intestines" is meant in this connection
the prevention and treatment of gastrointestinal disorders, especially
gastrointestinal inf]ammatory disorders and lesions (such as, for example,
gastric ulcer, duodenal ulcer, gastritis, functional gastropathy due to
hyperacidity or drugs) which may be caused, for example, by microorganisms
(for example Helicobacter pylori), bacterial toxins, drugs (for example
certain antiinflammatory and antirheumatic agents), chemicals (for example
ethanol), gastric acid or stress situations.

In their excellent properties, the compounds according to the invention
surprisingly prove to be distinctly superior, in various models in which
the antiulcerogenic and the antisecretory properties are determined, to the
known compounds of the prior art. Because of these properties, the com-
pounds of the formula I and their pharmacologically compatible salts are
outstand1ng]y suitable for use in human and veterinary medicine, where they
are particularly used for the treatment and/or prophylaxis of diseases of
the stomach and/or intestine.

The invention therefore further relates to the compounds according to the
invention for use for the treatment and/or prophylaxis of the abovemen-
tioned disorders.

The invention likewise embraces the use of the compounds according to the
invention for the production of pharmaceuticals which are employed for the
treatment and/or prophylaxis of the abovementioned disorders.
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L

tion against a freshly prepared 0.01 N NaOH to pH 7 (Dosi mat 655 Metrohm,
of the secreted HO. (Gastric secretion was stinulated by conti nuous
infusion of 1 [err]g/kg (= 1.65 m/h) i.v. pentagastrin (left fenoral vein)
about 30 mn after the end of the operation (that .is to say after

determ nation of 2 prelimnary fractions)., Jhe substances to be tested were
adm ni stered intraduodenally in a quufd'vgtdne of 1 mM/kg 60 mn after the
start of the continuous infusion of pentagastrin. The body tenperature of
the animal s was kept constant at 37.8 - 38[err]C by infrared irradiation
-and a heated cushion (automatic stepless control via rectal tenperature
sensor). THee iovend iomifiirtheuhore embrasésriheiuse bf tthencompousdsl aceerdingoto by

100%1's | ng{eCqhcht'iBn 3¢ £kt Featment and/or prophylaxis of the abovementioned
| disorders. '

The invention further relates to the pharmaceuticals which contain one or
more compounds of the formula I and/or their pharmacologically compatible
salts.

The pharmaceuticals are produced by processed which are known per se and
familiar to the skilled worker. As pharmaceuticals, the pharmacologically
active compounds (= active substances) according to the invention are em-

" ployed either as such or, preferably, in combination with sui}ab]e pharma-
ceutical ancillary substances or vehicles in the form of tablets, coated
tablets, capsules, suppositories, plasters (for example as TTS), emulsions,
suspensions or solutions, wherein the content of active substance is advan-
tageously between 0.1 and 95%, and wherein by appropriate choice of the an-

“cillary substances and vehicles a pharmaceutical formulation (e.g. a sus-
tained release formulation or an enteric formulation) can be obtained which
fits exactly to the active substance and/or to the desired onset of
effects.

The skilled worker is aware because of his expert knowledge which ancillary
substances and vehicles are suitable for the required pharmaceutical formu-
lations. Besides solvents, gel formers, suppository bases, tablet ancillary
substances and other active substance vehicles, it is possible to use, for
example, antioxidants, dispersants, emu]éifiers, antifoam agents, flavour
correctives, preservatives, solubilizers, colorants or, in particular,
permeation promoters and complexing agents (for example cyclodextrins).

The active substances can be administered orally, parenterally or percuta-
neously.

In general, it has proven advantageous in human medicine to administer the
active substance or substances on oral administration in a daily dose of
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- 18 -
formul a |

Patent Claims 1. Conpounds of the
[err]

- 15 -

about 0.01 to about 20, preferably 0.05 to 5, in particular 0.1 to 1.5
mg/kg of body weight, where appropriate in the form of a plurality, pre-
ferably 1 to 4, individual administrations to achieve the required result.
In the case of parenteral treatment it is possible to use similar or
(especially for intravenous administration of the active substances) as a
rule lower dosage. The skilled worker is easily able because of his expert
knowledge to establish the optimal dosage and mode of administration of the
active substances required in each case.

If the compounds and/or salts according to the invention are to be employed
for the treatment of the abovementioned disorders, the pharmaceutical pre-
parations can also contain one or more pharmacologically active consti-
tuents from other groups of pharmaceuticals, such as antacids, for example
aluminium hydroxide, magnesium.aluminate; tranquilizers such as benzodia- .
zepines, for example diazepam; spasmolytics such as, for example, bietami-
verine, camylofin; anticholinergics such as, for example, oxyphencyclimine,
phencarbamide; local anesthetics such as, for example, tetracaine, pro-

. caine; where appropriate also enzymes, vitamins or amino acids:

Particularly ﬁoteworthy in this connection is the combination of the com-
pounds according to the invention with drugs which inhibit acid secretion,
such as, for example, H2 blockers (for example cimetidine, ranitidine),
H+/K+ATPase inhibitors (for example omeprazole, pantoprazole), or further-
more with so-called peripheral anticholinergics (for example pirenzepine,

~~ telenzepine) and with gastrin antagonists with the aim of enhancing the

principal action in an additive or superadditive sense and/or eliminating
or reducing the side effects, or furthermore the combination with substan-
ces with antibacterial éctivity (such as, for example, cephalosporins,
tetracyclines, nalidixic acid, penicillins or else bismuth salts) to con-
trol Helicobacter pylori. . '
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I n which RO denotes nethyl or hydroxynmethyl, Rl denotes 1-4C-al kyl, R2
denotes 1-4C-al kyl, R3 denotes 1-4C-al koxy and A denotes 0 (oxygen) or NH
and the salts thereof. 2. Conmpounds of the fornmula | according to claim1,
wherein RO denotes nmethyl. 3. Conpounds_ofgthe formula I according to
claim11, wherein RO denotes hydroxynethyl. '

Pharmaco]qu

The excellent protective action on the stomach and the action inhibiting
gastric acid secretion by the compounds according to the invention can be
demonstrated in investigations on animal experimental models. The compounds
according to the invention investigated in the model detailed hereinafter
have been provided with numbers which correspond to the numbers of these
compounds in the examples. o

Examination of the secretion-inhibiting action on the perfused rat stomach

The effect of the compounds according to the invention after intraduodenal
administration on the acid secretion stimulated by pentagastrin in the
perfused rat stomach in vivo is represented in the following Table 1.

Table 1
No. Dose Inhibition of acid secretion
(umol/kg) (%)
i.d. ' :

2 6 100

4 10 100

5 3 100

6 3 100

Method

Anesthetized rats (CD rat, female, 200-250 g; 1.5 g/kg i.m. urethane) un-
derwent tracheotomy and then opening of the abdomen by a median epigastric
incision, and fixation of a PVC catheter transorally in the esophagus and
another via ‘the pylorus in such a way that the ends of the tubes just pro-
jected into the lumen of the stomach. The catheter leading out of the pylo-
rus led via a lateral opening in the right abdominal wall to the outside.
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4. Conpound according to claim1l selected fromthe group conprising

3- Hydr oxynet hyl - 8- ( 2- met hoxycar bonyl am no- 6- nethylbenzylan1no) 2- et hyl -
i'm dazo[ 1, 2- a] pyri di ne,

3- Hydr oxymet hyl - 8- ( 2- net hoxycar bonyl am no- 6- nethylbenzyloxy) 2- met hyl -

I m dazo[ 1, 2- a] pyri di ne, - 17 - - 19 -
8-(2- N@thoxycarbonylan1no 6- et hyl benzyl oxy) - 2, 3- dlnethylln1dazo[1 2-a] -
pyrldlne

8-(2-tert- Butoxycarbonylan1no 6- met hyl benzyl ami no) - 2, 3- di et hyl i m dazo-

5~ (2" Lor 1 o LA Rt Ay iA0P &) o5 e iamely afyaiglpaica

: NaCl so]ut1on at 37°C was passed through cont1nuous1y (0.5 m/min, pH
6.8-6.9; Brun-Unita I). The effluate was collected (25 ml measuring cylin-
der) at intervals each of 15 min and underwent determination of the pH (pH
meter 632, glass electrode EA 147; Diameter = 5 mm, Metrohm) and, by titra-
tion against a freshly prepared 0.01 N NaOH to pH 7 (Dosimat 655 Metrohm),
of the secreted HC]

Gaétric secretion was stimulated by continuous infusion of 1 ug/kg

(= 1.65 m1/h) i.v. pentagastrin (left femoral vein) about 30 min after the
end of the operation (that is'to say after determination of 2 preliminary
fractions). The substances to be tested were administered intraduodenally
in a liquid volume of 1 ml/kg 60 min after the start of the continuous
infusion of pentagastrin.

The body temperature of the animals was kept constant at 37.8 - 38°C by

infrared irradiation and a heated cushion (automatic stepless control via
rectal temperature sensor).

The. dose which led to a maximum inhibition of acid secretion by 100% is
indicated in the Table.
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[ 1, 2-a] pyri di ne,
8- (2- Et hoxycar bonyl ami no- 6- nethylbenzylan1no) 2, 3- dlnethylln1dazo[1 2-a] -
pyrldlne

8- (2- 1 sobut oxycar bonyl am no- 6- nethylbenzydqurm»-Z,B-dlnethyl|n1dazo-
[ 1, 2-a] pyri dine,
8- (2- | sopropoxycar bonyl ani no- 6- net hyl benzyl am no) - 2, 3- di net hyl i ni dazo-
[ 1, 2-a] pyri di ne,
8-(2-tert-ButoxycarbonyIanino-6-nethy&§@ﬁ%y@é¥ﬁ§o) 3- hydr oxynet hyl - 2- me-
thyl i m dazo[ 1, 2-a] pyri di ne and
8-(2-tert-But ] thylbenzyloxy) 3- hydroxynethyl 2- met hyl -
i m dazo[ 1, gF ?&yﬁﬁhﬁﬁgﬁt?ngqggﬁ¥ﬂfﬁereof )
8- (2- Met hoxycar bonyl am no- 6- nethylbenzylanlno) 2, 3- di et hyl i m dazo-
[1,2-a] pyridine or a salt thereof. 6. Process for the preparation of the
conpounds of the fornmula | as clained in craigll and the salts thereof,

ICh conpri ses /\ )»

(1)

\/ ”“/ - |

NHCO-R3

in which

RO denotes methyl or hydroxymethyl,
R1 denotes 1-4C-alkyl,

R2 denotes 1-4C-alkyl,

R3 denotes 1-4C-alkoxy and

A denotes 0 (oxygen) or NH,

and the salts thereof.

2. Compounds of the formu]a I according to c1a1m 1, wherein RO denotes
methyl.

3. Compounds of the formula I according to claim 1, wherein RO denotes
hydroxymethyl.

4. Compound according to claim 1 selected from the group comprising
3-Hydroxymethy1-8-(2- methoxycarbony]am1no 6-methylbenzylamino)-2-methyl-
imidazo[1,2-a]pyridine,

3-Hydroxymethyl-8-(2- methoxycarbony]am1no 6-methylbenzyloxy)-2- methy]-
imidazo[1,2-a]pyridine,

This is the replacement sheet

[LTEULUEUEL | VS



.

~ TR

a) for the preparation of the conpounds of the forrmula I, in which RO

denot es hydroxynet hyl, reducing conpounds of the formula Il [err]

- 20 - in which Rl, R2, R3 and A have the neanings given in claim1l, or
conprises b) for the preparation of the conpounds of the formula I, in

whi ch RO denotes nethyl, reacting conpound® of the fornula Il [err]

8-(2-Methoxycarbony1amino-G-methylbenzyloxy)-2,§4dimethy1imidazo[l,z-a]-
pyridine, :

8-(2-tert-Butoxycarbonylamino-6- methy]benzy]am1no) -2, 3 d1methy11m1dazo-
[1,2-a]pyridine,

8-(2-tert-Butoxycarbonylamino-6-methylbenzyloxy)- -2,3- d1methy]1m1dazo—
[1,2-a]pyridine, '
8-(2-Ethoxycarbonylamino-6-methylbenzylamino)-2,3- d1methy11m1dazo[l 2-a]-
pyridine,

8-(2- Isobutoxycarbony]am1no 6-methylbenzylamino)-2,3- d1methy11m1dazo-
[1,2-a]pyridine, :

8-(2-Isopropoxycarbonylamino-6- methy]benzyTam1no) -2,3- d1methy11m1dazo-
[1,2-a]pyridine,
8-(2-tert-Butoxycarbony1amino-G-méthy]benzy]amino)-3-hydroxymethy1-z-mef
thylimidazo[1l,2-a]pyridine and _ -
8-(2-tert-Butoxycarbonylamino-6-methylbenzyloxy)-3-hydroxymethyl-2-methyl-
imidazo[1,2-a]pyridine

or a salt thereof.

5. 8-(2-Methoxycarbonylamino-6-methylbenzylamino)-2,3-dimethylimidazo-

[1,2-a]pyridine or a salt thereof.

6. Process for the preparation of the compouﬁds of the formula I as claimed
in claim 1 and the salts thereof, which comprises

a) for the preparation of the compounds of the formula I, in which RO
denotes hydroxymethyl, reducing compounds of the formula II

/\
lg/ | (11)

A
/’

CHO

___/

\_/

NHCO-R3 - | This is the replacement sheet
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in which RL and A have the neanlngs glven |n claim1l, with conpounds of
the fornula IV [err]

- 20 -

in which R1, R2, R3 and A have the meanings given in claim 1, or

comprises

b) for the preparation of the compounds of the formula I, in which RO
denotes methyl, reacting compounds of the formula III

CH3

(111)

AH

in which Rl and A have the meanings given in claim 1, with compounds of
the formula IV |

R2

aus
\‘——}_‘2 (1v)

~ NHCO-R3

in which R2 and R3 have the meanings g1ven in claim 1 and X denotes a
su1tab1e leaving group, or compr1ses

¢) for the preparation of the compounds of the formula I, in which RO
denotes methyl, reacting compounds of the formula V

~ )\>

R2
_ ,/A
N/
NH, | ' This is the rep!acemeh't sheet
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in which R2 and—ﬁ3~have—rhe—néan%ngs given in claim1 and X denotes a

conpounds of the

- 21 -

guitablg Ie?viﬂ_gli roup, ornﬁonH%Lses c) for the preparation of the
conpounds of t ) C%hi ch RO ' - '
p fﬁiﬂtﬁ'ﬁ’ﬂl‘w] ic denot es met Nyl C&ILEY S BEEN

- 21 - . REPLAGED

in which R1, R2 and A have the meanings given in claim 1, with
‘compounds of the formula VI

R3-CO-Y (vi)

wherein R3 has the meanings givén_in claim 1 and Y denotes a suitable
Teaving group,

and, if required, subsequently converting the resulting compounds I into
the salts thereof, or comprises, if required, subsequently 1iberating the
compounds I from the resulting salts of the compounds I. . '

7. A pharmaceutical containing a compound as claimed in claim 1 and/or a
pharmacologically compatible salt thereof.

8. A compound as claimed in claim 1 and the pharmacologically compatible
salts thereof for use for the prevention and treatment of gastrointestinal
disorders. ' '

9. The use of compounds according to claim 1 and the pharmacologically
compatible salts thereof for the production of pharmaceuticals for the
prevention and treatment of gastrointestinal disorders.

I ———
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3
in which RI, R2 and A have the neanlngs glven in cIa|n11 with

conpounds of the fornula Vi ' i R3-CO Y

(V1) wherein R3 has the neanlngs glven inclaiml and Y denotes a

‘sui tabl e | eavi ng group, and, if required, subsequently converting the
resulting conpounds | into the sarts t hereof, or conprises, if required,
subsequently liberating the conpounds 4 F2omthe resulting salts of.the
compounds |. 7. A pharmaceuti cal containing a compound as claimed in claim
1 and/ or a pharnacol ogi cally ‘conpati ble salt thereof. 8. Use of a

conpound as clained in claimlNEW

MEDAZORNREDINESND treat ment of
gastroi ntestinal disorders.

Abstraét of the disc]osure

The invention relates to novel compounds of the formula I

/\ )»

R2 . -

\_/-

NHCO-R3

Hy”

.and the therapeutic use thereof.
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9. The use of conpounds according to claim1 and the phar macol ogi cal | y
corrpatl ble salts thereof for the production of pharnaceuticals for the

prevention and treat rrent of gastrointestinal disorders.

1

Sheet of formulae

‘./ Ny )\ l/ Ny /l >
\/K " R2 N K N l'u
z/A = 3 A
\\ / HCO-R3 \ / |
\ S
\=<4Hco-a3
\
R3-CO-Y

-

//N_c

/\N/l\ -tz-x
) N
' \/ N, NHCO-R3
AH Vil VIII
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in which R1, R2 and A have the meanings given in claim 1, with
compounds of the formula VI |

R3-CO-Y (V1)

wherein R3 has the'meanings given in claim 1 and Y denotes a suitable
Teaving group,

and, if requifed, subsequently converting the resulting compounds I into
the salts thereof, or comprises, if required, subsequently liberating the

compounds I from the resulting salts of the compounds I.

7. A pharmaceutical containing a compound as claimed in claim 1 and/or a
pharmacologically compatible salt thereof.

8. Use of a cohpound as claimed in claim 1 for the prevention and

treatment of gastrointestinal disorders.

9. The use of compounds according to claim 1 and the pharmacologically
compatible salts thereof for the production of pharmaceuticals for the
prevention and treatment of gastrointestinal disorders.
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