. WD 2004/ 113339 PCT/ SE2004/ 001013 1 NOVEL TM DAZOPYRI DI NE COVPOUND 11 W TH
THERAPEUTI C EFFECT TECHNI CAL FIELD s The present invention relates to a
novel compound, and therapeutically acceptable salts thereof, which inhibit
. .exogenously or endogenously stimnmulated gastric acid secretion and thus can
be used in the prevention and treatnent of gastrointestinal inflamuatory

di seases. ég&k&s& aspects, the invention rel ates tfb@ﬁﬁ gaﬁagund of the
i nvention fo se’'in therapy to processes for preparation of such new
conpound; to pharmaceutical to compositions containing the conmpound of the
invention, or a therapeutically accepthble salt thereof, as active
ingredient and to the use of the conpound of the invention in the

manuf acture of medi canents for the nedical use indicated above. BACKGROUND
ART is Subsiovmt aiDAvCZeDINFCEMPYUNDIIN SerHUIsBRNPHOTIC BBFRCEAt Ment  of
peptic ulcer' diseases, are known in the art, e.g. from EP-B-0033094 and US
4,450, 164 (Sobering Corporation); from EP-B-0204285 and US 4, 725, 601
(Fuj i sawa Phgiompgeut imglp Co. ); from SV099155706 and W99/ 55705
(AstraZeneca); from WD 03/018582 (AstraZeneca); and from publications 20 by

J. J. Kam nski et al. in the Journal of Medical Chemstry (vol. 28,
876- 892, 1985 he pfkent inbendibn refiged to?ibOel bOBround, Qhd th ea@éhﬁy dédepkabld Ay, Vol .
32,1686-1700, 190; .and vol. 34, 533-541, 1991). a review of the

phar macol ogyPool HEchqaubi} ¢xoeeapysly G5 GRA9RmPRRLY W“lﬂ%ﬁﬁﬁ?f‘ﬁa@é%se"f%@é and5 Sachs et

al . (1995) AnRian Raited iRlaaIpREERIon aaméhﬁeht of gMtroidté#ma0bilanbatfig dReai@W f ound a
substituted im ﬁﬁél 2- a] |dlp ef ul Ig he treat nt of peptic ulcer
di seases exHPHi B?E? et éthefﬂé@'tﬂoa &y gh pot ency

anc(/ or | ong therapy; to processes for preparatlon of such new compound; to pharmaceutical
10 compositions containing the compound of the invention, or a therapeutically acceptable
salt thereof, as active ingredient; and to the vse of the compound of the invention in the

manufacture of medicaments for the medical use indicated above.

BACKGROUND ART
15
Substituted imidazo{1,2-a]pyridines, useful in the treatment of peptic nlcer diseases, are
known in the art, e.g. from EP-B-0033094 and US 4,450,164 (Schering Corporation); from
EP-B-0204285 and US 4,725,601 (Pujisawa Pharmaceutical Co.}; trom WO99/55706 and
‘WO099/55705 (AstraZeneca); from WO 03/018582 (AstraZeneca); and from publications
20 bylJ. J. Kaminski et al. in the Journal of Medical Chemistry (vol. 28, 876-892, 1985; vol.
(_ 30, 2031-2046, 1987; vol. 30, 2047-2051, 1987; vol. 32, 1686-1700, 196%; and vol. 34,
533-541, 1991).

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

We have now found a substituted imidazo{1,2-a]pyridine, useful in the treatment of peptic
ulcer diseases exhibiting advantageous properties e.g. fast onset, high potency and/or long

duration, high solubility and high dissolution rate.
30



duration, high solubility and high dissolution rate. 30 WD 2004/ 113339

PCT/ SE2004/ 001013 2 DI SCLOSURE OF THE INVENTION It has surprisingly been
found that conmpound of the Formula | is particularly effective as inhibitor
of the gastrointestinal H+, K+-ATPase and thereby as inhibitor of gastric
acid s secretion. In one aspect, the present invention thus relates to a

conpound of Fowoudoszssze0 CH3 Hi,. I., Y N~Hs NH3!' H3 | 10 or a
pharmaceutically acceptable salt thereof. Depending on It’(ﬁréSEﬁ?”ff?:ﬁé%‘%
conditions the end product of the Fornula | is obtained either in neutral

or salt form Both the free base and the salts of the end product are within
the scope is of the invention. In the preparation of acid addition salts,
preferably such acids are used which form therapeutically acceptable salts.
Exanpl es of INSCHOSUREIOFJFE INyENATGN ogen aci ds such as hydrochl oric acid,
sul phuric acid, phosphoric acid, nitric acid, aliphatic, alicyclic, aromatic
20 or heterocyclic carboxyl or sul phonic acids, such as formc acid, acetic
aci d, propi drhaesorazingly bsecfoumi that achgpndéffiedormonlatis gartibvdatyieffeave ds mal i
acid, tartari,.aci itri.c.agikd, r bi acid,.mleic¢c acid . hydroxynaleic
261 d. pyr oy B e S SE K PRTRLE YR aff S i of e

s secretion.

In one aspect, the present invention thus relates to a compound of Formula I

or a pharmaceutically acé:epta’tﬂe salt thereof..

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

15 of the invention.

In the preparation of acid addition salts, preferably such acids are used which form
therapeutically acceptable salts. Examples of such acids are hydrohalogen acids such as
hydrochloric acid, sulphuric acid, phosphoric acid, nitric acid, aliphatic, alicyclic, aromatic
20  or heterocyclic carboxyl or sulphonic acids, such as formic acid, acetic acid, propionic
acid, succinic acid, glycolic acid, lactic acid, malic acid, tartaric acid, citric acid, ascorbic

acid, maleic acid, hydroxymaleic acid, pyruvic acid, p-hydroxybensoic acid, embonic acid,



WD 2004/ 113339 PCT/ SE2004/ 001013 3 net hanesul phoni ¢ aci d, ethanesul phonic
aci d, hydroxyet hanesul phoni ¢ acid, hal ogenbensenesul phoni c acid,

t ol uenesul phoni ¢ acid or napht hal enesul phoni ¢ acid. PREPARATION 5 The
‘present invention also provides the follow ng process for the manufacture of
the conmpound with Forrmula L A process for manufacture of conpound wth

Formul a | conpii.efgi3kee followi ng steps: o0 a) conpoupgggh'ﬁﬁ&ﬁgla Il O CH3
R NCH3 NNH H3CCH3 Il wherein Rl represents a d - -a?lcoxygroup or

-NH2, can be hydrol yzed under standard, conditions in the presence of an
aqueous acid or a base, ( to the corr%sponding carboxylic acid conmpound of
Formula Il 1s OCH3 HON CH3 N

methanesulphonic acid, ethanesulphonic acid, hydroxyethanesulphonic acid,

halogenbensenesulphonic acid, toluenesulphonic acid or naphthalenesulphonic acid.

PREPARATION

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

compound with Formula I.

( A process for manufacture of compound with Formula I comprises the following steps:

10 a) compound of Formula I
0 CH,
R' ~ N
XN

iNH

HC CH,

I
wherein R1 represents a Cy-Cg-alkoxygroup or -INHo,

can be hydrolyzed under standard conditions in the presence of an aqueous acid or 2 base,
( to the corresponding carboxylic acid compound of Formula I

15
0 CH,
HO N
N N
NH

HyCu_~_-CHs

AN



NH H3C/ CH3 IIl WO 2004/113339 PCT/ SE2004/ 001013 4 The acid and base can
be selected fromHCO, H2S04 and NaOH b) conpound of the Formula |1l can be
reacted with am no conmpound of Forrmula IV HO ~~"NH2 IV 5 in the presence

-of a coupling reagent, such as o-benzotriazol-l-yl-N NN ,6N -
tetranmet hyl uronium tetrafl uoroborate (IBMto the corresponding amde, i.e.

the conpound,gf la I. The reaction can be carri epoQdiboooid® 1 nert
sol vent sucﬂw§§MEg?%gthyl formam de (DWMF), nethyl enchl oride and

acetonitrile, or mxture thereof, under 10 standard conditions. In one
enbodi ment of the invention, the reactfon according to step a) above can be
carried out by hydrolyzing a conpound of Forrmula Il to the correspondi ng
acid in the presence of NaOH in an aqueous al cohol, such as aqueous

met hanol or ethanol, at reflux for 1 to 3 hours. is A further process for

produci ng th&e%am%égh‘?ecleﬂ‘f@ﬁtﬁ@,rih@@qﬁﬁdﬁﬁﬁ{.t he following step a)

conpound of Formul a V,
b) compound of the Formula II can be reacted with amino compound of Formula IV

_ in the presence of a coupling reagent, such as o-benzotriazol-1-yl-N,N.N’ N’-
(. tetramethyluronium tetrafluoroborate (TBTU) to the corresponding amide, i.e. the
compound of Formula I. The reaction can be carried out in an inert solvent, such as
dimethyl formamide (DMF), methylenchloride and acetonitrile, or mixture thereof, under

1w standard conditions.

In one embodiment of the invention, the reaction according 1o step a) above can be carried
out by hydrolyzing a compound of Formula II to the corresponding acid in the presence of
NaOH in an aqueous alcohol, such as aqueous 1rethanol or ethanol, at reflux for 1 to 3

hours.
15

A further process for producing the componnd of the invention comprises the following
step

a) compound of Formula V,

Q CH,
R Y N’§>_CH
NN :
NH
H,C CH,
20 v

wherein R1 represents a C1-Cg-alkoxy group,



L RN\\ CH3 ~ NH HSC/ CH3 20 V wherein R represents a C -C6-al koxy
group, WD 2004/ 113339 PCT/ SE2004/ 001013 5 can be reacted with an am no
conmpound of Forrmula IV 0': NHZ IV s to give the corresponding amde, i.e.
‘the conmpound of Formula |I. The reaction can be carried out by heating the
reactants in the neat am no conpound or dissolved in an inert solvent under
st andar d condybifiagi33®8- 9- 1 n an al cohol such as net hangtyseaisoabgvat ed
tenperature, such as between 40 to 60 C, or at reflux. The reaction can be
io perforned in the presence of a base_or a cyanide salt. In one enbodi nent
of the present invention the reaction ?s performed in the presence of a
base sel ected from 1, 8-di acabi cycl o(5. 4. 0) undec-7-ene (DBU) or 1, 5-

di azabi cycl Oéaﬁbgmgétg!ﬁﬂﬂﬁiu% no(:%mlmdaé?ohﬂul ¢ urther enbodi ment of the
present invention e rea s performed in the presence of an

al koxi de, such as sodi um net hoxi de, potassi um net hoxi de, or potassium

et hoxi de. hi one. enbodi rren|1ioof the invention the cOrrpound of Fornmula Vis
m xed with the \./\NH2

v

5  to give the corresponding amide, i.e. the compound of Formula L.

(' The reaction can be carried out by heating the reactants in the neat amino compound or
dissolved in an inert solvent under standard conditions, e.g, in an alcohol such as methanol,
at elevated temperature, such as between 40 to 60 °C, or at reflux. The reaction can be

10 performed in the presence of a base or a cyanide salt.

In one embodiment of the present invention the reaction is performed in the presence of a
base selected from 1,8-diacabicyclo(5.4.0)undec-7-ene (DBU) or 1,5-
diazabicyc10(4.3.0)non-S-ene (DBN). '

15
In a further embodiment of the present invention, the reaction is performed in the prescnce

of an alkoxide, such as sodiurmn methoxide, potassium methoxide, or potassium ethoxide. -

(: _ . In one embodiment of the invention the compound of Formula V is mixed with the
20 compound of Formula IV in a solvent, such as an alcohol, for example methanol or
ethanol. The base is added to the heated reaction mixture and the reaction is completed at
an elevated temperature, for example between 40 to 60 °C, or at reflux. The base can be

selected from, among others, potassium methoxide, or sodium methoxide.



.20 conpound of Forrmula IV in a solvent, such as an al cohol, for exanple

met hanol or ethanol. The base is added to the heated reaction m xture and
the reaction is conpleted at an elevated tenperature, for exanpl e between
-40 to 60 C, or at reflux. The base can be selected from anong others,

pot assi um net hoxi de, or sodi um net hoxi de. WD 2004/ 113339 PCT/ SE2004/ 001013

6 MEDI CAL USE,},0h@, 5336t her aspect, the invention rel atgs,deQuolibtfos0mpound of
Formula | for use in therapy. |In particular, the invention provides the use
of a conmpound of Formula I in the 5 manufacture of a nmedi canent for the
inhibition of gastric acid secretion, ®r for the treatnent of
gastrointestinal inflanmmuatory di seases. The conpound according to the
invention may thus be used for prevention and treatnent ( of

gast r oi nt estMERICALIT$EMat ory di seases, and gastric acid-related di seases in
manmal s 10 i ncl udi ng-man, such as gastritis, reflux esophagitis,

Zol linger-Ellison syndrone and peptic ulcer disease including gastric ulcer
and duodenalln afusther. aspeat, thedénwvmitioe reldtdseo the nquaponn efddpruitel foswsd irf theragir eat ment  of
ot her gastrqgin i . di sorder. ere i isecretory effect is
desirabl e, gfl&‘l.'rg?su?\ar’pa e %O‘P%Sgésufer?fﬁg%é‘%u%%ﬁomrl‘nlﬁ%)g]tnitgent S wth acute

ti pper gast munnbheskiofiamedibaedt fagghe ihibition ofgastricacidsgcrati@ipodfer thsed f or

ef fective caqntral, and, 1s. treatment of .heartburn and ot her Gastroesophageal
Ref | ex Di segg%mfffgé%ug?tﬁﬁ%ngﬁgﬁ%%ou ‘é“%%é- mai nt enance synptomati ¢ GERD,
erosi ve esophagitis healing and nmintenance), regurgitation, short and

| ong-term f i ) I . al so be
used in pa{riaire}ll%? (gﬁg%l%d %ﬁ?@ﬁg ?ovtéee%léérﬂéoﬁﬁg%?ogﬁg% ﬂg%%%%nﬁg}? g;rl;%@éé%%g. operatively
to {prevent afeatroigisitinat infammatefy dissesss cand EwticatidaviateDdiscTiee it wodé  dai | y dose

of the agi Ve SHSLANGSn YALLAS:, WhthiBpRetl SouhARERi BN nilfolk SERSRS

ulcer disease including gastric ulcer and duodenal ulcer. Furthermore, the compound may

be used for treatment of other gastrointestinal disorders where gastric antisecretory effect is
desirable, e.g. in patients with gastrinomas, sud in patients with acute upper
gastrointestinal bleeding. The compound may also be used for effective control and

15 treatment of heartburn and other Gastrdésophageal Reflux Disease (GERD) syrnptoms
(acute and maintenance symptomatic GERD, =rosive esophagitis healing and
maintenance), regurgitation, short and long-term management of acid reflux disease and
nausea, They may also be used in patients :i: intensive care situations, and pre-and
postoperatively to prevent acid aspiration and siress ulceration.

20 |

( The typical daily dose of the active substance varies within a wide range and will depend

on various factors such as for example the individual requirement of each patient, the route
of administration and the disease. In general, oral and parenteral dosages will be in the
range of 5 to 1000 mg per day of active snbstance, preferably in the range of 20 to 60 mg,

25 for instance 50 mg. The compound of the invention may be administered to the patient in a
continuous treatment as well as on-demand treatment, depending on the individual
requirements and the disease. By the compound of the invention possibilities to improve
the quality of life for the individuals suffering from gastric acid related diseases and/or
gastrointestinal inflammatory diseases are given.

30



.on various factors such as for exanple the individual requirenment of each
patient, the route of admnistration and the disease. In general, oral and
parenteral dosages will be in the range of 5 to 1000 ng per day of active
-substance, preferably in the range of 20 to 60 ng, u for instance 50 ngy. The
conpound of the invention may be adm nistered to the patient in a
continuous treatnent as well as on-demand treatnent, d I t he

i ndi vidual r®gdi%¥tint s and the disease. By the conpoﬁﬁ%ﬁ%k@ﬁﬁgginvention
possibilities to inprove the quality of life for the individuals suffering
fromgastric acid rel ated di seases andfor gastrointestinal inflammtory

di seases are given. 30 WD 2004/ 113339 PCT/ SE2004/ 001013 7 PHARVACEUTI CAL
FORMULATIONS In yet a further aspect, the invention relates to

phar maceut | CEHIARMRPESITIC ANsoRMOt ATIONSY t he conmpound of the invention, or a
therapeutically acceptable salt thereof, as active s ingredient. For
clinical use, the conpound of the invention are fornmulated into

pga_r nmaceut i Crlyet i_f@dﬂfﬁﬁhs%&dt,&ﬁ&in%@ﬁoxﬂlélaifcs torpﬁﬂﬁﬁdzl tentiabedRiposifids cﬁlﬁajﬂﬁ@m&dﬁbge ﬁf
adm ni stration. e nar mpceut i cal formul ation contains a conpound of the
nvent i on | e CGBRBIC S EEGHERRrPT S MEPrRUGHL HePR R A B 6P y Bccept abl e

i ngr edi ents. indddiergarri er maybe in the formof a solid, sem .solid or
liquid diluent, or a capsule. These pharmaceutical preparations are a
further object of the invention. Usually the amount of the conpound of the
i nvention i sFdvebnixbuse, the donGobihdmyf thatrivghition afe fodnalaeddna pedrinasanticalr ef er abl y

bet ween 0. 1- 20% by ight _in r ratjons .fo ar.enter use and preferably

bet ween 0. 1- H%}gl ﬁ“%@f‘g‘ﬁrmfﬁl’ B"f‘%%%’?&{? eﬁénocii%{aflg'%nlsg?%?n'?’fm nistration. In

t hel pr epar at phemeofutip formeiztert dooains § compobimt of drsnveotinan pomignatioitpenend of t he

i nvention
10

),

or more pharmaceutically acceptable ingredients. The carrier may be in the form of a solid,
semi-solid or liquid diluent, or a capsule. These pharmaceutical preparations are a further
object of the invention. Usually the amount of the compound of the invention is between
0.1-95% by weight of the preparation, preferably between 0.1-20% by weight in _
prcparations for' parenteral use and preferably between 0.1-50% by weight in preparations |

15 for oral administration.

In the preparation of pharmaceutical formulations containing a compound of the invention
in the form of dosage units for oral administration the compound selected may be mixed-
wiih solid, powdered ingredients, such as lactose, saccharose, sorbitol, mannitol, starch,
2 amylopectin, cellulose derivatives, gelatin, or another suitable ingredient, as well as with
(' - disintegrating agents and lubricating agents such as magnesium stearate, calcium stearate,
sodium stearyl fumarate and polyethylene glycol waxes. The mixture is then processed into

granules or pressed into tablets.

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

30 amylopectin, cellulose derivatives or gelatin.



.in the formof dosage units for oral adm nistration the conpound sel ected
may be mxed" wth solid, powdered ingredients, such as | actose,
saccharose, sorbitol, mannitol, starch, i0 anylopectin, cellulose
-derivatives, gelatin, or another suitable ingredient, as well as with

di sintegrating agents and | ubricating agents such as magnesi um stearate,

cal ci um st ea_r\%?%mﬁﬂgi um stearyl fumarate and pol yet %m%ﬂ%ﬂxﬁﬁl waxes.
The m xture is en processed into granules or pressed into tablets. is
Soft gelatin capsules nmay be prepared with capsul es containing the active
conpound of the invention, vegetable il, fat, or other suitable vehicle
for soft gelatin capsules. Hard gelatin capsules nay contain granul es of

t he conpound, of the Jnventiaon. tin sul gs contain the
conpound of (btoﬁgécimﬁl\%efﬁrtrf%a a‘lhﬁlmé%f‘%'g??‘lb e?/ﬂretdﬁﬁgnotﬁ?%“%g%é?ogié&%s ngr edi ent s
such as | actwhih comain dieapmpernd sfchdinvention mxedhwitiod pevpd tfabasesiringhy foumr n st ar ch,
30 anyl opectin el |l ulose .der.ivatl elatin. . WO.20 /H‘%r’:‘@g

PCT/ SE2004/ Gt)i%e‘}. nr ltjff)g%l)gﬂ%whlﬁl? %)é{#ngrﬁle%é%?%ﬁngé{&ﬁ? R e i%on nayw}g]e pr epar ed
(i) in the faovegatable cilupaoadBi diboriother svitktle yehicleforgehatit feetaloapyutes:(di) of the he

i nvention m:xed wWth a neutral fa 5€x (ii)-.ln the for elatin
rectal caspsﬁ e o e y'%:ng% s r%aé%%@%notll}# %Pf?%qlcﬁ?/g}f I (g%r%g"ﬁ‘%g’gm xture
with a vegedbkengitited ipasaifablesolwdint justipriot thedmpisiritabl e vehicle for gelatin
rectal capsules; (iii) inthe s formof a ready-made micro enema; or (iv) in
the formof a dry micro enema formulation to be reconstituted in a suitable
sol vent j ust-iqyid pyeparatonsdor andl admigisiralion may feprepaprdénwtee &aringfi syrénsror or al

admj ni st r at isaReliRYs RS, REBBRE thsbdhsibioohi@iniie Bom/iat RH08 by wHEHPGRL ONS, €. 9.
soluti ons orsgsgasperis%ovns cont aisi?ﬁﬂﬁg_froom'gn?_l%mto 20% by vy ght of the ro
conpound of cPHEOUR okthe inventiamend theaemainder eraeistingohgisanar mgavAlcobayard r sugar

al cohol S andyfuiFiok Liiel, Watck EHARA! propine Elye G2 RhyleR AR, eEsigtay col _ and

pol yet hyl enewgll ycol. It desired, ~such Irquid preparations may contain

col ori ng agéwhdiquit|pepaFtioNy MaY eaRiadn coloaing RgeRtsrfeaverHyy agents, saccharine and

carboxymethyl cellulose or other thickening agent. Lituid preparations for oral

administration may also be prepared in the form of a dry powder to be reconstituted with a

15 suitable solvent prior to use.

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

reconstituted with a suitable solvent extemporaneously before use.

The compound according to the invention can also be used in formulations together with
25 other active ingredients, e.g. for the ireatment or prophylaxis of conditions involving
infection by Helicobacter pylori of human gastric mucosa. Such other active ingredients
may be antimicrobial agents, in particular:
» f-lactam antibiotics such as amoxicillin, ampicillin, cephalothin, cefaclor or cefixime;
« macrolides such as erythromycin, or clarithromycin;
3 e tetracyclines such as tetracycline or doxycycline;
» aminoglycosides such as gentamycin, kanamyein or amikacin;

» quinoclones such as norfloxacin, ciprofloxacin or enoxacin;



.car boxynet hyl cellul ose or other thickening agent. Liquid preparations for
oral admnistration may al so be prepared in the formof a dry powler to be
reconstituted with a is suitable solvent prior to use. Solutions for
-parenteral adm nistration nay be prepared as a solution of the conmpound of
the invention in a pharmaceutically acceptable solvent, preferably in a
concentrationwagﬁghlg 1% to 10% by wei ght. These sol ut}ons.fB¥fks0 contain
stabilizing ingredlen?s and/ or 20 buffering ingredients ané are di spensed
into unit doses in the formof.anrpoules or vials. Solutions for parenteral
admi ni stration may al so be prepared as®a dry preparation to be
reconstituted wth a suitable solvent extenporaneously before use. The

conmpound according to the invention can al be used in fornul ations
together with 0%‘255%8%1?5@‘35‘&‘1‘ & E@%“ﬂ’?\?@?‘ﬂ’ : he"f“if’?"’fhe treat nent or
prophyl axi s o©fprépaiins caitnihgdiahot H%s such hatdmudinsubyitrhie lvisgabaabsalicypyd, or i of
human gastric nucgsa, Such gt heti; ctive ingredi enﬁFs maybe anti m crobi al
agents, in par® Sypearbopage, pigpopth shonifrata i Gistopd swhgallatess amoxicil lin,
anpicillin, cephalothin, cefaclor or cefixine; macrol i des such as
erythromycin, or clarithronycin; 30 tetracyclines such as tetracycline or

doxycycl i ne; TheRbinpoall ¥ORingd @Sths 1h6entiaS cAIARb BEWsed thgetk@damMeembin@iondsn kaci n;
gui nol ones such as norfl oxacin, ciprofloxacin or enoxacin; W 2004/ 113339

PCT/ SE2004/ 09wleeous sepgratres Seq8entipl vag Withintasidh aieh ot dumisium lydipxidee oi n or
chl oranpheni gl = ) | o [P dehi SEHR %@&l&% uch as bisnuth
subcitrate, b?ég?rsﬁt °”§%§‘a?‘|{d?§/|g§%§{ Bg%ogjwtﬂﬂélu chy’boﬁ te, Blﬁlsrmt h subnitrate
or e@i snut h sebpalaticutfer sitsulfhepug sspplatered sequentialdissgitht phathpseltinalewhiclon can al so be
used together, .ot I i L OR | i, qul. gﬂﬁ o ake equenti a
use with ant%@? gﬁﬁﬁﬁﬁﬁggﬁgfhh?aﬁﬁﬁﬁﬁﬁégﬁ%% e,gHﬁmﬁ&ﬁBﬁﬁ’k?JQﬁh&

10 inhibitors (e.g. o_:_nep:azple, pantoprazole, lansoprazole or rabeprazole), ot together or in

combination for simultaneous, separate or sequential use with gastroprokinetics (e.g.

cisapride or mosapride}.

The ;omi)ouﬁd accofding to the invention can also be used together or in combination for

15 simuitaneous, separate or sequential use with other active ingredients, e.g. for the treatment
or prophylaxis of conditions involving medicament induced gastric ulcer. Such other active
ingredients may be a NSAID, a NO-releasing NSAID, a COX-2 inhibitor or a

bisphospbenate.

20 The compound according to the invention can also be used together or in combination for
( simulianeous, separate or sequential use with a gastrin antagonist such as a CCK2

antagonist.

INTERMEDIATES

25
A further aspect of the invention is a new intermediate compound which is useful in the

synthesis of the compound according to the invention.

Thus, the invention includes compound of Formula I

30



magnesi um car bonat e and magnesi um hydroxi de or alginic acid, or together or
in conbination for sinultaneous, separate or sequential use with
pharmaceuticals which inhibit acid secretion, such as, H2-blockers (e.qg.
cinetidine, ranitidine), H+, K+-ATPase ro inhibitors (e.g. oneprazole,

pant oprazol e, | ansoprazol e or rabeprazole), or together or in conbination
for simultane ate or sequential use with gastroprokinetics (e.g.

ci sapride or ﬁﬁgﬁﬁfﬁgﬁg The conpound accordi ng to the BGHAENO#WE1Ean al so be
used together or in conmbination for u sinmultaneous, separate or sequenti al
use with other active ingredients, e.gl0for the treatment or prophyl axis of
condi tions involving nedi canent induced gastric ulcer. Such other active

i ngredi ents may be a NSAI D, NO-rel easing NSAID, a COX-2 inhibitor or a

bi sphospbonate. 20 The conpqund accor@ing to the invention can also be used

together or in conbination f | t{al | ecus, separate or sequential use
with a gastrin antagoni st Huch 45 o c@ntagoni st. | NTERVEDI ATES 25 A

further aspect of the inventionys w I it er medi ate conpound which is
useful in the synthesis of the C npoUnd according to the invention. Thus,
t he invention includes compound gfy Fornula 111 30 WO 2004/ 113339
PCT/ SE2004/ 001013 10 11CH3 N\ CHs
H,C. CH,
( Il

5 EXAMPLES
1. PREPARATION OF THE COMPOUND OF THE INVENTION

Example 1
10
Synthesis of 8-{(2,6-dimethylbenzyl)amino]-2,3-dimethylimid:izo[1,2-a]pyridine-6-

carboxylic acid.

( 0 CH,

HO Z
&CHS
\ ——

N

NH

HC CH,

15

8-Isopropyl [(2,6-dimethylbenzyl)amino]-2,3-dimethylimidazo[ 1,2-a]pyridine-6-
carboxylate (100 g, 0.274 mol) was added to methanol (900 ml) and water {100 ml).



NNH H3C/ CH3 \f M 5 EXAMPLES 1. PREPARATI ON OF THE COMPOUND OF THE I N
VEN1lI ON Exanple Z 10 Synt hesis of

8-[(2, 6-ditnethyl benzyl )wni no] -2, 3-dinmethylimd zofl, 2-a] pyridi ne-6-

. carboxylic acid. OCH3 HONCH3 N NH H3C CH3 15 8-Isopropyl
[ (2, 6-di met hyl benzyl )am' noj - 2, 3-di met hyl i m dazo[ 1, 2- a] pyri di ne- 6-

car boxyl ate

m). WO 2004/MQ 3%/ SE2004/ 001013 11 Sodi um hydchGT&EmE’

1 274 nol) was added to nethanol (900 m%@%ﬁg wat er
1.13 nol)

(100

was added and the m xture was refluxed for 2 h. About half of the sol vent

was evaporated and the product was predipitated by adding acetic acid
m) and water (1000 m ). The m xture was stirred over night at room

t enper at ur e.

10

15

20

Sodium hydroxide (45 g, 1.13 mol) was added and the mixture was refluxed for 2 h. About
half of the solvent was evaporated and the product was precipitated by adding acetic acid
(100 ml) and water (1000 ml). The mixture was stirred over night at room temperature.
The product was filtered off and washed with water and acetone. 88 g (99%} of the

compound of the invention was obtained.

1H NMR (DMSO, 400 MHz) & 2.22 (s, 3H), 2.33 (s, 6H), 2.36 (s, 3H), 4.36 (d, 2H), 5.03
(t, 1H), 6.64 (s, 1H), 7.04-7.15 (m, 3H), 8.05 (s, 1H).

Example 2

8-[(2,6-diriethylbenzyl jaming |-N-[{ 28 )-2-hydroxypropyl]-2,3-dimethylimidazo[ 1,2-

alpyridine-6-carboxamide

8-{(2,6~-dimethylbenzyl)amino]-2,3-dimethylimidazo{1,2-a]pyridine-6-carboxylic acid (30
g, 0,0928 mol) and 30 g diisopropylethylamine (30 g, 0.233 mol) were added to
dimethylformamide (DMF) (250 ml). o-benzotriazol-1-yi-IN, N, N’ N’-tetramethyluronium
tetrafluoroborate (TBTU) (36 g, 0.112 mol) was added. The mixture was stirred for 15 min
at room temperature, (§)-1-amino-2-propanol (8.4 g, 0.112 mol) was added and the stizring
was continued for 1 h at room temperature, Water (100 mi) was added and the reaction
mixture was heated to 70 °C. The product was precipitated by slowly adding more water
(200 ml). The mixture was then stirred for 5 h at 65-70 °C. After cooling to room

(100



~The product was filtered off and washed with water and acetone. 88 g (99%
of the s conpound of the invention was obtained. 1H NVR (DVSO, 400 MHz) 6
2.22 (s, 311), 2.33 (s, 611), 2.36 (a, 3H), 4.36 (d, 211), 5.03 (t, 1H),
.6.64 (s, 111), 7.04-7.15 (m 3H), 8.05 (s, 111). to Exanple 2 8-((2, 6-da;
tet hyl henzyl )(,Yrnireoi-N f (2S)-2-hydroxypropyl)-2, 3-dinethylimdazo[1,
2- a)pyridine-6-¢c carboxamide O HHO---~" / NN NHI

8-[(2, 6-di met\WI %'é’ﬁ?W) am no] - 2, 3-di et hyl i m dazo[ 1, 2- g’]"éW?“&’l”%%l}G-car boxyl i
c acid (30 g, 0.0928 nol) and 30 g diisopropylethylamne (30 g, 0.233 nol)
were added to dinethyiformam de (DWF) 13250 m ). o-benzotriazol-1-yl-N, N,
N ,N -tetramethyluronium tetrafluoroborate (TBTU) (36 g, 0.112 nol) was
added. The m xture was stiffed for 15 min at roomtenperature.

(S)-1-am no Iﬁ&@ dokan ng zo was
conti nued fofgmgé m?odgrﬁnctﬁégrr%%e?eatur ewvi&?teg?ﬁh%wﬁg W?jtésl agz’%dpfga%fd t he
reaction mitkt epmpovsief Heditvention ovay btdinedThe product was precipitated by slowy
adding nore water (200 m). The mi xture was then stirred for 5 h at 65-70
T. After cooling to room WD 2004/113339 PCT/ SE2004/ 001013 12 tenperature

t he product mwﬂ(bmaedomfmmmmmmW(mm@mmemrM5 (s@mian. 33.7 g

o o' 15, “SIpEA, B B T A2 158y b, MG R, 570 )
1H), 6.8 (t, 11D, 7.02-7.15 (m, 3¥0), 7.71 (s, 1ED).

Example 3

1w 8[(2,6-dimethylbenzyl)amine]-N-{(25)-2-hydroxypropyl]-2,3-dimethylimidazo[1,2-"

ajpyridine-6-carboxamide mesylate salt

0 CH,
NN N
LN N _on
H \ ~— 3
"
NH **ﬁ—OH
o)

8-[(2,6-dimethylbenzyl)amino]-N-[(25)-2-hydroxypropyl]-2,3-dimethylimidazo[1,2-
a)pyridine-6-carboxamide (29.0 g, 0.0762 mol) was dissolved in refluxing isopropanol

15 (280 ml). Methanesulfonic acid (7.4 g, 0.0770 mol), dissolved in isopropanol (20 ml), was .
added to the solution. When cooled, a crystalline substance precipitated. The mixture was
left over night at room temperature. The product was filtered off and washed with

isopropanol. 29.9 g of the compound of the invention as mesylate salt was obtained.



.$ 3.21 (m111), 3.58-3.66 (m 211),3.96-4.06 (m 1H), 4.29 (d, 2H), 5.00 (t,
1H), 6.41 (s, 1H), 6.89 (t, 1H), 7.02-7.15 (in, 3H), 7.71 (s, 1H). Exanple

3 10

-8-[(2, 6-di net hyl benzyl ) am no] - N-[ (2S) - 2- hydr oxypr opyl ] -2, 3-di net hyl i m dazo[ 1
, 2 a] pyridine-6-carboxam de nesylate salt OCHs HO',~ N HCH3 NO 11

NH -~-CH O

8-[ (2, 6-di et Fg“é’ﬁ?%”) ani no] - N-[ (29) - 2- hydr oxypr opy] ] 9" By 1 i ni dazo |
1, 2- a] pyridine-6-carboxam de (29.0 g, 0.0762 nol) was dissolved in

refl uxing i sopropanol 15 (280 ml). MetHKanesulfonic acid (7.4 g, 0.0770 nol),
di ssolved in isopropanol (20 m), was . added to the solution. Wen cool ed,
a crystalline substance precipitated. The m xture was |eft over night at

room t erper e BNSGPSRANDS) R (i e £51s 3, 2l WB1aA (bt 2 S0P opanol

29.9 g of the conpound of the iInvention as inésylate salt was obtai ned. WO
2004/ 113339 ®CH)SE2G0%/ (002id)1 3.82-385 (1 IRVR.42IMEE). 665\60s,NH)7.18- 72118, (d, 3H),

2.25 (s, 3 , , 48 (s, 3H), 3.21-3.33 2H) |
2 85585 (H)n%mﬂé‘ g,ts’gf%l’zgg?)é?’ 1%‘1?)?&1531.}935%35(,"&1@1 TNLP (m ,3H),(r7n.36H%s,
IH), 842 (s, 1H 8.79 (t, IH 13.68 (bs, 1H).

5  Example 4

8-[(2,6-dimethylbenzyl Jamino]-N-[(28)-2-hydroxypropyl]-2,3-dimethylimidazof 1,2-

a]pyridine-G-carboxamide

(
HO. j\ '
N V\N/\g_
i H . /l\
. % \%r Sy
| NH
\\
10
A mixture of 8-isopropyi-i(2,6-dimethyibenzyl)amino]-2,3-dimethylimidazo{1,2-

( alpyridine-6-carboxylate {5 g, 13 mmol) and (S)-1-amino-2-propanol (3.8 g, 50 mmol) in

methano] (10 ml) and tciuene (10 ml} was heated to 40-45 °C. Potassium methoxide (0.57

g, 2.6 mmol) was added as a solution in methanol {32 %-w/w). The reaction mixture was
15 heated to reflux (67-68 °C) and kept at this temperature until desired convezsion (2-4 h)

checked with HPLC.

After cooling and charging of water (15 mi) the product precipitated. The product was

filtered off, washed with water, and dried under vacuum. 4.1 g (80 %) of the compound of

the invention was obtained as a white solid.



.5 Exwnple 4
8-[ (2, 6-di net hyl benzyl ) am no] - N-[ (2S) - 2- hydr oxypr opyl J-2, 3-di netl tyl i m dazo|
1,2- a]pyridine-6-carboxamde HOJ HNNH 10 A m xture of 8-isoprop~:
-1,[(2,6-di net hyl bcnzyl ) am no] - 2, 3-di net hyl i m dazo[ 1, 2-

a] pyridi ne-6-carboxylate (5 g, 13 n_unol) and (S)-1-am no-2- propanol (3.8 g,

50 mml) in nethanol (10 m) and toluene (10 ad.) was heated to 40-45 C.
Pot assi um net‘ﬁgﬁ‘foﬂélsf"‘& 57 g, 2.6 nmmol) was added as aP(EréﬁEﬁqu"BoﬁOIPn net hanol

(32 %ww. The reaction m xture was is heated to reflux (67-68 C) and kept
at this tenperature until desired conversion (2-4 h) checked with HPLC
After cooling and charging of water (15 m) the product precipitated. The
product was filtered off, washed with water, and dried under vacuum 4.1 g
(80 % of thaocempOAMNEEefs the invention was obtained as a white solid. WO
2004/ 113339 PCT/ SE2004/ 001013 14 BIO.OG CAL TESTS Biological tests of the
conpound according to the invention have been perfornmed as descri bed beI OW.

The tests haiSlopt:s @sto 8l fpbameehrtd b t&uﬁ&ﬁa&h&dﬂé&ﬂ%&ﬁ%) am noj -
N- ( 2- hydr oxyet hyl 2 3-di net hyl i m dazo[ 1, 2- atg)é [(dl ne- 6- car boxam de as a

reference c Cﬁﬁ?& e ogl F]eezte%s have also been perfonned Wi 2 G-dlmethylbenzyl)anuno]—

met hyl benzyly. @myaﬂhy%ﬁ 2 m&{cmﬁmmbn) 2—%9%&33@&3%&%&&%@&3&

a] pyridi ne-6-car boxanz specifically disclos in WO 99/55705. 1. In
vitro exper iSREpeund. 8-[(2, dlmethylbenzyl)ammo]-N (2-hydroxyethyl) -2,3-dimethylimidazo[1,2-

a]pyridine-6-carboxamide is specifically disclosed in WO 99/55705.

1. In vitro experiments
10

Acid secretion inhibition in isolated rabbit gastric glands

Inhibiting effect on acid secretion in vitro in isolated rabbit gastric glainds was measured as
described by Berglindh et al. (1976) Acta Physiol. Scand. 97, 401-414.

15
The inhibitory value for the compound of the invention was determined, , ICsg, to 0.26
pmol/l. The ICsq for 8-[(2,6-dimethylbenzyl)amino)-N-(2-hydroxyethyl)-2,3-

dimethylimidazo[1,2-a]pyridine-6-carboxamide was measured {0 0.28 pmol/1.
{ v': Determination of B+ ,K*-ATPase activity

Membrane vesicles (2.5 to 5 pg) wers incubated for 15 min at +37°C in 18 mM Pipes/Tris
buffer pH 7.4 containing 2 mM MgCl,, 10 mM KCl and 2 mM ATP. The ATPase activity
was estimated as release of inorganic phosphate from ATP, as described by LeBel et al.

25 (1978) Anal. Biochem. 85, 86-89.

The inhibitory value, ICsq, of the compound of the invention was measured 0.69 umol/1.
The ICsp-value of 8-{(2,6-dimethylbenzyl)amino]-N-(2-hydroxyethyl)-2,3-

dimethylimidazo[1,2-a]pyridine-6-carboxamide was measured to .75 umol/l.

30



10 Acid secretion inhibition in isolated rabbit gastric glands Inhibiting
effect on acid secretion in vitro in isolated rabbit gastric glands was
nmeasured as described by Berglindh et al. (1976) Acta Physiol. Scand. 97,
+401-414. 15 The inhibitory value for the conmpound of the invention was

determned, , 1C50, to 0.26 1llnol/l. The 1C50 for
8-[ (2, 6-di net hyl benzyl ) am no] - N- ( 2- hydr oxyet hyl ) - 2, 3-
di et hyl i mi da‘%éf‘?‘,"?‘f’é

20 Determ nation of H4, K+- ATPase activity Menbrane vesicles (2.5 to 5 @)

were incubated for 15 nin at +37'Cin 1® MV Pipes/Tris

buffer pH 7.4

containing 2 nM MgC12, 10 nM KCI and 2 mM ATP. The ATPase activity was
estimated as rel ease of inorganic phosphate from ATP, as descri bed by LeBel
et al. 25 (1978 hprimeRsochem 85, 86-89. The inhibitory value, 1C50, of

t he conpound of the invention was neasured 0.69 ynol/1.
8-[ (2, 6-di net hyl benzyl ) am no] - N- ( 2- hydr oxyet hyl ) - 2, 3-

The | C90-val ue of

dinethyliniQngﬁ%%%ﬁabnMagg&ﬂgw@hq@ﬁmg%ﬁnide was neasured to 0.75 pnol/I.
E2004/ 001013 15

WD 2004/ 113339 PCI/'S

2. In vivo experinments Inhibiting
effect on acid secretion in female rats s Female rats of the Sprague-Daw y

? pyri di ne- 6- car boxani de was meas FEFE8 Y1V p.molil. {

30

strain are Usefdie rdEDthe S Raglsl P RRFaiMhk Dse@ ATHR hﬁ@@ﬂ?plseﬁiv?&‘dhﬁﬁl?ﬂe@ th;e st omach
ectign o gastric

(lunmen) and the upper part of the duodenum_for co
secretions a’%fﬂﬁa&d‘ﬁﬁ‘ﬁ th‘gF%tqu&ﬁn)d*‘Psfh@é‘?PeEPPB‘s‘lfg‘r‘?éB%‘?e“?IB’sz’ecB{lW@P % "A recovery

period of 1dsiflayesretidds @fid Sfig&fayion & tat Jubs@deshDREREG YRS Fc@rCRABESCEd.

14 days after surgery is allowed before testing commenced.

10 Before secretory tests, the animals are deprived of food but not water for 20 h. The

stomach is repeatedly washed through the gastric cennula with tap water (+37°C), and 6 ml

Ringer-Glucose given subcutaneonsly. Acid secretion is stimulated with infusion during
2.5-4 h (1.2 ml/h, subcutanecusly) of pentagastrin and carbachol (20 and 110 nmol/ke-h,

respectively), during which time g‘astn'c secretions are collected in 30-min fractions. Test

i5  substance or vehicle are given either at 60 min after sarting the stimulation (intravenous

and intraduodenal dosing, ! mi‘kg)}, or 2 h before starting the stimulation (oral dosing, 5

ml/kg, gastric cannula closed). The time interval between dosing and stimulation may. be

increased in order to study the duration of action. Gastric juice samples are titrated to pH

7.0 with NaOH, 0.1 M, and acid vutpui calculated as the product of titrant volume and

20  concentration.,

Further calculations are based on group mean responses from 4-6 rats. In the case of

25

30

administration during stimulation; the acid output during the periods after administration of
test substance or vehicle are expressed as fractional responses, setting the acid output in the
30-min period preceding administration to 1.0. Percentage inhibition is calculated from the
fractional responses elicited by test compound and vehicle. In the case of administration
before stimulation; percentage inhibition is calculated directly from acid output recorded

after test compound and vehicle.



~Cio Before secretory tests, the animals are deprived of food but not water
for 20 h. The stomach is repeatedly washed through the gastric canunmla with
tap water (+37C), and 6 mM Ringer-d ucose given subcutaneously. Acid
.secretion is stinmulated with infusion during 2.5-4 h (1.2 m/h,

subcut aneousl y) of pentagastrin and carbachol (20 and 110 nnol / kg- h,

respectivel ¥é’g‘{'%§‘{§ilgﬁ%Mi ch tinme gastric secretions ar&T%g%dog@gﬁ? in 30-mn

fractions. stance or vehicle are given either n after
starting the stimulation (intravenous _and intraduodenal dosing, .| m/kg),
or 2 h before starting the stinul ationlf(oral dosing, 5 nl/kg, gastric
cannul a closed). The tine interval between dosing and stinulation may. be

i ncreased in,ord r.zto.study the duration of action. Gastric juice sanples
are titrat e OB h NaoH, 0.1 M and acid output cal cul ated as t he
product of titrant volunme and 20 concentration. Further calcul ations are

based on gro a esponses fram4-6 r .. 1n the cas f admnistration
during sti md‘#J cglftir%sr’l?ftﬁ%gppr%?@a iV %Ilﬁn %‘fsle‘%?“?ﬁoetﬁrﬁgp?%a °I§? &Sr admi ni stration
of test subzpaineatsall ratedr plegredibe cexpintmos chededt dafofid hitan ahder ampuieses, setting
t he acid out ut i n &E°eii‘§r5 30-mn .glerti od 9 eceuqi n(% ?]dm' nistratjon.to 1.0.

Per cent age i HRIBT EFHIVT FEPERPEGIRSTRE #E AT FaUIgipdip fiedveyial YAR HORYAS el i ci t ed
by test conpd?6a6yJ.ampgl. Fighiot [18.727-728).ihe canaiadre ederiorizesitar tt nape of thef or e
stinulation; percentage inhibition is calculated directly fromacid output

recor ded aH er test conpound and vehicle. 30 WD 2004/ 113339
PCT/ SE2004/ 001013 16 Bioavailability in rat Adult rats of the

Spr ague- Daw ' r . P . xperiments
all{ rats ar eﬁ%?%%%@gg( by%éﬂé %&Idéatgiﬁgerﬁe %Fal {Jﬁgﬁlﬂ%fac %‘ﬁggé%e?f ?:}tug?lltbgeirg?/p tgnder
anaest hegt a.3-5 hours after given dose. The samples are frozen until analysis of the test compound.

Bioavailability is assessed by calculating the quotient between the area under blood/plasma
concentration (AUC) curve following (i) intraduodenal (i.d.) or oral (p.o.) adminis_tréﬁon
and (i) intravenous (i.v.) administration from the rat or the dog, respectively.

15
The area under the blood concentration vs. time curve, AUC, is determined by the
log/linear trapezoidal rule and extrapolated to infinity by dividing the last determined. -
blood concentration by the elimination rate constant in the terminal phase. The systemic
bioavailability (F%) following intraduodenal or oral administration is calculated as

20 B(%)=(AUC (p.o. ori.d.}/AUC (i.v.) ) x 100.

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

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

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

Before secretory tests the animals are fasted for about 18 h but water is freely allowed.

Gastric acid secreticon is stimulated for up to 6.5 h infusion of histamine dihydrochloride
30 (12 ml/h) at a dose producing about 80 % of the individual maximal secretory response,

and gastric juice collected in consecutive 30-min fractions. Test substance or vehicle is

given orally, i.d. ori.v., 1 or 1.5 h after starting the histamine infusion, in a volume of 0.5



5 The rats used for intravenous experinents are al so cannulated in the
jugul ar vein (Popovic (1960) 1. Appl. Physiol. 15, 727-728). The cannul as
are exteriorized at the nape of the neck. Blood sanples (0.1 - 0.4 g) are
drawn repeatedly fromthe carotid artery at intervals up to i0o 5.5 hours
after given dose. The sanples are frozen until analysis of the test
conpound. Bioavailability is assessed by cal cul ati ng the quoti ent between
the area unde™HIHEEPH asma  concentration (AUC) curve PCOSEDwinmiy i )

i ntraduodenal (i.d.) or oral (p.o.) admnistration, and (ii) intravenous
(i.v.) admnistration fromthe rat or the dog, respectively. 15 The area
under the blood concentration vs. time curve, AUC, is determ ned by the

| og/ I inear trapezoidal rule and extrapolated to infinity by dividing the

| ast det er i mEkE bodpweight. lndhecasetof onal agminigprationeit shduld heapintsd ontdhas thedest t ant i n

t he term nal y : .G aRL OV Al il 04 . '

i nt r aduodenal ?&%rlsamgrﬂ%’ly@# tgﬁegdf ]idg%c?@}s{g%:ngj? gﬁ)ﬁg%%gﬁgesﬁe \}\‘/i eﬁé%&ﬂ (p.o. or
i.d.) | AUC4qdg:v.) ) x 100. Inhibition of gastric acid secretion and

bi oavailability in the conscious dog. Labrador retriever or Harrier dogs of
either sex are used. They are equi pped with a 25 duodenal fistula for the

adni ni st r at i Bis agiflity efdhe gagiripivina damples arclsiernipedhyditrationd ptl74 and thepsisk ri ¢
fistula or k SR L thB Solfe ' H retion.

Bef ore secr ?t’dg&y te%?ég%%gﬁ}l ﬁlué are ggg?gﬁcﬁd%kr“f?g ogﬁ_&ﬁgﬁﬁéﬁﬁt water is
freely all ovibstancearsvehivle agekpiesselns &rstiopal respassdsnisiting the afid putpyy in e6. 5 h

| nf usion of chbgHkAGng hbAALORO Rr1fIPerccitied AfibiHbh NoaBilada H08 GaffofluCi N9
about 80 % of the IndiVidual naximal sgcrétory response, and gastric juice
col{ ect ed i nesngnseelisitpdhy tgocompauidaad vehéds. Test substance or vehicle is
given orghly, i.d. or i.v., | or 1.5 h after starting the histam ne

infusion, in_a volume of 0.5 WO 2004/113339 PCT/ SE2004/001013 17
Blood samples for the analysis of test compound concentration in plasma are taken at

intervals up to 4 h after dosing. Plasma is separated and frozen within 30 min after
collection and later analyzed. The systemic bioavailability (F%) after oral ori.d.
administration is calculated as described a’Bove in the rat ﬁddel.

15 _
The effect on }ﬁstanﬁne-simulated_ acid secretion of the Heidenhain pouch dog,
administered with 0.25 pmol/l of the corapound of the invention was determined, the mean
percentage inhibition after 1-3 hours {mean, n=2} is 91 %.
The bioavailability of 8-[2,6-dimethylbenzylDaminol-N-{2-hydroxyethyl)-2,3-

20  dimethylimidazo[l,2-a]pyridine-6-carbozamide {0.25 umol/l) was 61 %.

Solubility in Fasted State Simulated ftestinal fluid (FaSSIF)

The method describes a procedure to measure solubility of solid material in FaSSIF
25 (Pasted State Simulated Intestinal Fluid). The FaSSIF solution is an isotonic phosphate
buffer where pH is adjusted to 6.5 to reflect pH in the jejunum. Taurocholic acid and

lecithin is added to a concentration of 3 mmol/l and 0.75 mmol/l respectively.



m/kg body weight. In the case of oral admnistration, it should be pointed
out that the test conpound is adm nistered to the acid secreting min
stomach of the Hei denham pouch dog. 5 The acidity of the gastric juice
sanpl es are determned by titration to pH 7.0, and the acid output

cal cul ated. The acid output in the collection periods after adm nistration
of test subs%%{ﬁn rsvehi cle are expressed as fractional responses, setting
the acid output Tn R fraction precedi ng admi ni st rat PERSER04P01813 Per cent age
inhibition is calculated fromfractional responses elicited by test
conpound and vehicle. 10 Bl ood sanpl esi& or the anal ysis of test conpound
concentration in plasma are taken at intervals up to 4 h after dosing.
Plasma is separated and frozen within 30 min after collection and |ater

anal yzed. THemg¢fplidvnateni.dg\04 fhe spppqund of imegptiongistadded ¢ hml BaSSE gplution

adni ni st r at i QfedAieALGHY P arfifiesdRSGiIARAA ABAVGA LIRS Th G- 15 The
effect on hi steauﬁlne- SI Fr%l at e%:llﬁ%%si d séﬂgtr)aeti o%qof tbﬂe %ﬁi denhal pouch dog,
adm ni st er edrangferredGo Gipentioff tubesodnd spra ab HIVPAE amll 3G°Cifére Oimnwest A entabla s

det er m ned, n rcen i,nhi bitli f -3 r<._(mean, n=2) is
91 % The bivtgg]\%gi%? %ﬁflllﬂlg)?il/tgnglg RPSved I clﬁiuﬁcd%]a &xtgbefg co:llicentrm:PoH. The

8- [ 2, 6- di netdaydehtentingd of eheicompouhds(iR the painmes\aest dnpllyded FitG LCAQV/MS.

di met hyl i m dazo[ 1, 2- a] pyri di ne- 6-carboxam de (0.2:5 pnlol/l) was 61 %
Solubility in Fasted State Sinulated Intestinal fluid (FaSSIF) The net hod
descri bes a T odueldiity ef thocompmend o theohvwehtidn| hgaswed et 24howest wad 48 uma¥l FaSSI F 25
(Fasted Stat i nul.at.e ntestinal..Fl.uid). Th SSLF sol uti.on,is an
iso&].oni c phoag‘;i)ﬁ’g?%lum%%%%?co ggrgfoglq]eiléuegg jnl,sllg gsd"fat?eosgé.%mf%égr%tfef ect pHin the
j ejlunum Tauwomsheodsi2t8 geeld. and |ecithin is added to a concentration of 3
mol / 1 al’l]{g 0.75 Mol /1 respectively. WO 2004/113339 PCT/ SE2004/ 001013



18 1 ng of solid material, i.e. of the conpound of invention, is added to |
m FaSSIF solution and equilibrated at 37 T. Sanples are withdrawn after 1
and 24 hours. The sanples are transferred to eppendorf tubes and spun at

1 0000G and 37 C for 10 m nutes. A suitable volune of the supernatant is
renoved and diluted to a suitable concentration. The s concentrations of the
conpounds in %n§0ﬁ?qp“§s are analysed with LG UV M5. The solubility of the
conpound of tRe I"WHRY on, neasured after 24 hours, wagCESEWHOPLI3 and t he
solubility of the conpound of the invention as nesylate salt, neasured after
24 hours, was 218 pnol /1. 10 WD 2004/ 193339 PCT/ SE2004/ 001013 19 CLAIMS
1. A conmpound of formulal OCH3 HOHN H \3 NHH3 H3 1 5 o0r a
pharmaceutically acceptable salt thereof. 2. The conpound according to claim
-1 being 8-[(&i.omg netiryl benzn yl)am no]-N-[(2S)-2-

hydr oxypropyl ] -2, 3-di met hyl i m dazo[ 1, 2- a] pyri i ?i ne- 6- car boxam de nesyl ate
salt. io 3. A process for the preparation of a conpound according to cl ains
1 or 2, conpf.i A &hpoldd®f fokdig1 of

o CH,
HO
NN Z NN
¢ H - Hy
N N
¢ NH
H, H
I

5 or a pharmaceutically acceptable salt therecf.

2. The compound according to claim 1 being 8-[(2,6-dimethylbenzylyamino]-N-[(25)-2-
hydroxypropyl]-2,3-dimethylimidazo[1,2-a]pyridine-6-carboxamide mesylate salt.

10 3. A process for the preparation of a compound according to claims 1 or 2, comprising

the steps of
( a) treating & compound of Formula I
" 0
OH,
R' Y
o,
X7 N
NH
H,C CH,



a) treating a conpound of Formula I
2004/ 113339 PCT/ SE2004/ 001013 20 wherein R

4 A compound according to claim 1 or 2 for use in therapy.

15 5. Apbarmaceutical formulation containing a compound according to claim 1 or 2 as

active ingredient in combination with a pharmaceutically acceptable diluent or carrier.

6. Use of a compound according to claim I or 2 for the manufacture of a medicament for
the treatment and inbibition of gastric acid related diseases, gastrointestinal inflasnmatory
20  diseases, symptomatic GERD, erosive esophagitis, peptic ulcer disease, heartburn,

regurgitation, acid reflux diseases or nausea.

OCH~3 RLNGH NNH H3C CH I
represents a Cl- C6-al koxy group

WO

or -NH2, in the presence of an aqueous acid or base, under standard
.conditions to a conmpound of Fornula Il CHs HONCH3 NNH H3C/ CH3 s
1l b) reacting the conpound of Formula Il with a conpound of Formula IV
HO ~NHZ TV WO 2004/113339 PCT/SE2004/001013
20

wherein R1 represents a C1-Cg-alkoxy group or -NHj,

in the presence of an aqueous acid or base, under standard conditions to a compound of

Formula Il

CH,
HO ~ N
o
X N
HC CH,
5 : : m
b} reacﬁng the compound of Formula I with a compound of Formuia IV
HO
\Q/\NHz
\Y
10 inthe piesence of 2 coupling reagent in an inert solvent under standard conditions to give a
compound of Formula I.
(



V) in the presence of a coupling reagent in an inert solvent under standard
conditions to give a conpound of Formula |I. 4. A conpound according to
claim1 or 2 for use in therapy. 1s 5. A pharnaceutical fornulation
cont ai ning a conpound according to claiml or 2 as active ingredient in
conbi nation with a pharnmaceutically acceptable diluent or carrier. 6. Use of
a conpound according to claiml or 2 for the manufacture of a nedi canent for
t he treat ment vdaosnBisbi ti on of gastric acid rel ated di seaBE8R20040001013
gastrointestinal inflamatory 20 diseases, synptomatic GERD, erosive
esophagitis, peptic ulcer disease, heartfurn, regurgitation, acid reflux

di seases or nausea. WO 2004/ 113339 PCT/ SE2004/001013 21 7. A conpound of
Formula Ill CH3 HO""WIX GO N NH H30 CH3 |11

7. A compound of Formula I

( ¥ GHS
HO =~ N
'--.\ CHa
S N
NH
H,C CH,
1t



