WO 03/ 018582 PCT/ SE02/ 01489 Novel i m dazopyridine conmpounds with
therapeutic effect TECHNI CAL FlI ELD The present invention relates to novel
conpoundswoanadigsBer apeuti cal |y acceptable salts 5 thereof pCutsiEotioi4shi bi t
exogenously or endogenously stimnulated gastric acid secretion and thus can
be used in the prevention and treatnment of gastrointestinal inflammatory

di seases. In further aspects, the invention relates to conpounds of the
invention for use in therapy; to processes for preparation of such new
conpoundNovebinpazopgeidint codponriiMAti therapsutic @ffeed ni ng at | east one conpound
of the invention, or a therapeutically acceptable salt io thereof, as
active ingredient; and to the use of the active conpounds in the

manuf acture of nedicaments for the medical use indicated above. BACKGROUND
ART SubstTEHCHEICAIFHRZID[ 1, 2- a] pyri di nes, useful in the treatnment of peptic
ul cer di ses, are 15 kno from EP-B- 0033094 and US

4, 450, 162’%@6??8?‘1 lﬁzjert‘}SPp‘S%r)\Ftﬁf f%‘%ﬂvep‘?‘?‘mﬂ“"%ﬁs 280 SspsaECally &C‘Eﬁgmg?erszg§ 601

(Fuj i sawa, &8y %&ﬁqﬁmlsaLexé‘genbusly@ﬁ&{dég&faﬁs@@dmu %a%ZQ@xd(sA@xfeﬁmca) and
from publications by J Kam nski in the Journal of Medi cal

Cheni st r ythfsvaah be 28¢d 1&16@ B@Q¢ntf.b98%5d treatimenBeX, ga20G hte2d infle@8idatonyaliseadn,

2047- 205 87 686-1700, 1989:;. and vol. 34, 533-541, 1991). 20
For a1 oV Wt 3 aim&tspfha e ?rbrgegﬁjfﬁftomwpaﬂgdé of ﬂ]eaemtlﬁa fY YeE Huthefapy; to

Kt- ATPas )} o3RS foraftBiSarat®in dFlsucH dehdSdmpuunls; t ?HamP ABATHERICImp oIi@RSh§O| 335:
277-305. "W have now found additional substituted |n1dazo[1 2-a] pyridines,

useful i monhenmg "deastone coptpound pémeun:veutlme ror d|ﬂmmsczébymcmntahhgsalt

advant age us_p ertles(ﬁﬂgégﬁte CLOSURE OF THE | It has
Sur pr l'sr BRSO Ar oV e e i And e SF BF PR FRsmmRypat n o @aﬁ e RTar Iy
ef fecti ven@ficanienlyl 1F iR mSedfa] hitGndidstd Gbdeest i nal H+, K+- ATPase and ther eby
as |nh|b|tors of gastric acid 30 secretion. _

BACKGROUND ART
Substituted imidazo[1,2-a}pyridines, useful in fhe treatment of peptic ulcer diseases, are

15 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 (Fujisawa Pharmaceutical Co.); W099/55706 and
WQ099/55705 (AstraZeneca) and from publications by J. 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, 1989; and vol. 34, 533-541, 1991).

20
For a review of the pharmacology of the gastric acid pump (the H*, K*-ATPase), see Saéhs
et al. (1995) Annu. Rev. Pharmacol. Toxicol. 35: 277-305.

We have now found additional substituted imidazo[1,2-a]pyridines, useful in the treatment

25 of peptic ulcer diseases exhibiting advantageous properties and potency.

DISCLOSURE OF THE INVENTION

It has surprisingly been found that compounds of the Formula I are particularly effective as
inhibitors of the gastrointestinal Ht, K*-ATPase and thereby as inhibitors of gastric acid

30  secretion.



WD 03/ 018582 PCT/ SE02/ 01489 2 In one aspect, the present invention thus
rel ates to conpounds of the general Formulal ORR-~-N/ N\ R R5 N X
Het | 5 wooa/opsaz maceutically acceptable salt thereof, wremsEn2/dagis a
4-, 5-, or 6-nenbered aromatic or aliphatic heterocyclic group containing
at | east one nitrogen, oxygen or sul phdar atom substituted with a R3 and a
R4 group in the ortho positions; 10 RLis (a) H (b) CH3, or (c) CH2OH

1s R2 is (a) CH3, or (b) CH2CH3; R3 and R4 are independently selected from
the group of 20 (a) H (b) Ci1-C6 alkyl, (c) hydroxylated Cl1-C6 al kyl, or
(d) halo are . in endently sel ecte ubstlt ent

conpri si E; &easrqeaNthed)resgnt 1§gent1|9ngp] reﬁéﬂséﬁg‘ﬁn&? PFWﬁlgEPFr %n‘pounds of
Formula | a nol ecul ar weight S 600; WO 03/018582 PCT/ SE02/ 01489

O ‘ R

R
R5 : N S

ora pharmaceutically acceptable salt thereof, wherein Het is a 4-, 5-, or 6-membered
aromatic or aliphatic heterocyclic group containing at least one nitrogen, oxygen or sulphur

atom, substituted with a R3 and a R4 group in the ortho positions;

10 Rlis
(@ H,
(b) CHj, or
(c) CH,0H;

s R2is
(a) CH3, or
(b) CH,CHg;

R3 and R4 are independently selected from the group of
20 (a) H,
(b) C1-Cs alkyl,
(c) hydroxylated C{-Cg alkyl, or
(d) halogen;

25 R3 and RO are independently selected substituents, comprising C, H, N, O, S, Se, P and

halogen atoms, which give compounds of Formula I a molecular weight < 600;



3 R5 and R6, together with the nitrogen atomto which they are attached,
forma saturated or unsaturated ring optionally containing one or nore
further hwoaesossens and;, 5 Xis (a) NH, or (b) 0. As usedPoarsEnngi4ghe term
"Cl-C6 al kyl" denotes a straight or branched al kyl group having 10 from1
to 6 carbon atons. Exanples of said. C3-C6 al kyl includes, but is not
limted to, nethyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, t-butyl and straight- and branched- chai n pentyl and hexyl. The
ternl"halogen" i ncludes fluoro, chloro, brono and iodo. 15 The term"4-,

5-, or 6- ro ..0or aliphatic hete clic oyp. cont ai ni ng at

| east one mﬁ %@ @t‘&%{?%éwl%gh%‘e} FRRY atﬁ‘f‘é?nwthl“ﬁ’ctﬁ d@g attg‘iﬁlﬁg'fgnﬂét‘satwaﬁ? ed to
substi tuted &runsatemﬁtéa&mgtdﬁ@ﬁal@zc%hta%ﬂgonef Atk fhrte? RBRARtorYAdO! €.
pyrroline, pyrrolidine, dioxolane, oxathiolane, oxazol ane, oxazol e,

t hi azol e, im dazol e, imdazoline, imdazolidine, pyrazole, 20 pyrazoli ne,
pyrazoll ine, isoxazole, isothiazole, oxadiazole, furazan, triazole,

t hi adi’az E, pyran, pyridine, piperidine, dioxane, norpholine, dithiane,
oxat hi ane, "’ (Qypgp5phollne pyri dazi ne, pyrimdine, pyrazine, piperazine,
triazine, thiadiazine, dithiazine groups, and shall be understood to

i ncl ude aII(bbGners of the above identified groups. The term "azetidinyl"
shal |, for exanple be understood to include the 2-, and 3-isomers and the
25 ternms "pyridyl" and "piperidinyl" shall, for exanple by understood to

i ncl ude tAeuséd herdin, theBfin 4C|-XQBEA" d%@es@%’i&gﬂf‘&rﬁrhﬁﬁﬁéﬂ alkyl ét%@ﬁh&vxﬁ% xtures

and unequal m xtures of two enantionmers are within the scope of the
i nventi orfronh {l tg h@atbdnbtomm Eaasplesdf sahd€;-«T4 alkylandudest it eome dingteddo,ns 30

i bl t 1.xt ] Xt f ot
Pnant | omdhal e B RioRoi T sioBof BTy e D R Pl EEhofd ety ¢ he
i nvent i onyra{cBedl8RdiN BbhtyRmdexjine ‘ ‘

The term "halogen" includes fluoro, chloro, bromo and iodo.

The term “4-, 5-, or 6-membered aromatic. or aliphatic heterocyclic group containing at
least one nitrogen, oxygen or sulphur atom” includes, but is not limited to substituted or
unsubstituted azetidine, furan, thiophene, pyrrole, pyrroline, pyrrolidine, dioxolane,
oxathiolane, oxazolane, oxazole, thiazole, imidazole, imidazoline, imidazolidine, pyrazole,

20  pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, furazan, triazole, thiadiazole,
pyran, pyridine, piperidine, dioxane, morpholine, dithiane, oxathiane, thiomorpholine,
pyridazine, pyrimidine, pyrazine, piperazine, triazine, thiadiazine, dithiazine groups, and
shall be understood to include all isomers of the above identified groups. The term |
“azetidinyl” shall, for example, be understood to include the 2-, and 3-isomers and the

25 terms "pyridyl" and “piperidinyl” shall, for example, by understood to include the 2-, 3-,

and 4-isomers.

The pure enantiomers, racemic mixtures and unequal mixtures of two enantiomers are
within the scope of the invention. It should be understood that all the diastereomeric forms
30  possible (pure enantiomers, racemic mixtures and unequal mixtures of two enantiomers)

are within the scope of the invention. Also included in the invention are derivatives of the



WO 03/018582 PCT/ SE02/ 01489 4 conpounds of the Formula |I that have the

bi ol ogi cal function of the conpounds of the Formula |I. Depending on the
process cwodBMiIs’es t he end products of the Fornmula | are ®OTSEnEC484 t her 5
in neutral or salt form Both the free base and the salts of these end
products are within the scope of the #nvention. Acid addition salts of the
new conpounds may in a manner known per se be transforned into the free
base using basic agents such as alkali or by ion exchange. The free base 1lo
obt ai ned cempouandsoofitios Rorsmild bthai have thetsinliogical funetomgeliihe capatiads dfthe he

prepar ation 0%1a0|d addition salts, preferably such acids are used which
forns - therapeutlcally acceptable salts. Exanples of such acids
are hydrohal ogen acids such as hydrochloric acid, sul phuric acid,
phosphoric acid, nitric acid, aliphatic, alicyclic, 15 aromatic or

het er ocy dbépendiag bo tlyd proeess abnphierisshaaidfgodwtrdf the Férmuia Laraobtinedeithérc aci d,
proplonlc aci d, colic .acid, ctic. acid, malic acid,

tartarsi c BAPYral oF faﬁfc i C?Btgltg%gg%l}/aﬁlg én me&alt | tRese end PEPd“FIS?GFeo‘W]PF'HI"IE‘? c

aci d, pyru¥ieCofafd fhveidhy dr oxybensoi c acid, errbonl c acid, nethanesul phonic
aci d, ethanesul phoni c acid, hydroxyethanesulphonlc aci d,
halogenbensenesulphonlc aC|d t ol uenesul phoni c acid or naphthalenesulphonic

acid. 20 Pref unds accordi,ng to the |n ention are those of the
ol o A GG s R R Sroun ek B A G Koh B8 tRiaPeRRn oLt 1 s Ra

R3 Y RlinbShe ﬁ'cé Base dsing BhsiChBentuch € KB 10X O3hPd 838 %reE%I{eSE02/ 01489

10  obtained may also form salts with organic or inorganic acids.

In the preparation of acid addition salts, preferably such acids are used which forms .
suitably therapeutically acceptable salts. Examples of such acids are hydrohalogen acids
such as hydrochloric acid, sulphuric acid, phosphoric acid, nitric acid, aliphatic, alicyclic,

15 aromatic 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, methanesulphonic acid, ethanesulphonic acid, hydroxyethanesulphonic acid,
halogenbensenesulphonic acid, toluenesulphonic acid or naphthalenesulphonic acid.

20

Preferred compounds according to the invention are those of the Formula I or a

pharmaceutically acceptable salt thereof, wherein Het is RS 72 R™;

/-

Y

Rlis
25 (a)H,
| (b) CH, or
() CH,OH;



5 R2is (a) CH3, or (b) CH2CH3; s R3 and R4 are independently sel ected
fromthe group of (a) H (b) C 1-C6 al kyl, (c) hydroxylated d -C6 al kyl,
or (d) habwegem,ssA0 R5 and R6 are independently sel ected POISEIL/UESY S,
conprising C, H N, 0, S, Se, P and halogen atons, which give conpounds of
Formula | a nol ecular weight < 600; RS and R6, together with the nitrogen
atomto which they are attached, forma saturated or is unsaturated ring
optionally containing one or nore further heteroatons; Xis (a) NH .or (b).
0; and X?i¥ is S, SO S, 0, NH C=N, and N=C. More preferred conpounds
according to tE invention are those of the Fornmula | or a
phar maceut i %ﬂ §3a?:rcept able salt thereof. wherein Het is RA R3Y 25 Rl is
CH3 or CHZC]-(lb CHS, or CH2CH3; R3 and R4 are independently sel ected
fromthe group 012 H C 1-C6 al kyl, hydroxylated C 1- .C6 al kyl, and hal ogen;
WO 03/ 018582 PCT/ SE02/ 01489
s R3 and R4 are independently selected from the group of

(a) H,

(b) C1-Cg alkyl,

(c) hydroxylated C{-Cg alkyl, or

(d) halogen;

R3 and R6 are independently selected substituents, comprising C, H, N, O, S, Se, P and

halogen atoms, which give compounds of Formula I a molecular weight < 600;

RS and R, together with the nitrogen atom to which they are attached, form a saturated or

15 unsaturated ring optionally containing one or more further heteroatoms;

Xis
(a) NH, or
(b) O; and
20

Y is S, SO, SO,, O, NH, C=N, and N=C.

More preferred compounds according to the invention are those of the FormulaI or a

pharmaceutically acceptable salt thereof. wherein Het is R* 72 R™;

/

Y
25 R!is CH3 or CH,0H;
R2is CHj3, or CH,CHj;

R3 and R4 are independently selected from the group of H, C1-Cg alkyl, hydroxylated C -
Cg alkyl, and halogen;



6 R5 and R6 are independently (a) H, (b) C 1-C6 alkyl, (c) nono or

di hydroxyl ated C1-C6 alkyl, 5 (d) C 1-C6 al koxy-substituted C 1-C6 al kyl,
(e) C2-Cowalokemsbs (f) C2-C6 al kynyl, (g) hal ogenated C 1PCo/SEDX§1489 ( h)
C3-C8 cycloal kyl, 10 (i) cycloal kyl -substituted C1-C6 al kyl, (j) aryl, in
whi ch aryl represents phenyl, pyridyl,6thienyl or furanyl, optionally
substituted by one or nore substituents selected from hal ogen, Cl-C6 al kyl,
Cl-C6 al koxy, CF3, OH, nitro, amno, C 1-C6 al kyl-NH, (C 1-C6 al kyl)2-N-,
or CN, (K33 aundR® aralstependendy C1- C6 al kyl, in which aryl represents phenyl,
pyridyl, thi | or 15 furanyl, optionally substituted with one or nore
substituentéggéiected from hal ogen, C 1-C6 alkyl, C 1-C6 al koxy, CF3, OH,

nitro, am nqkﬁcé-_(%iﬂ@lkyl -NH, (C 1-C6 alkyl)2-N, or CN, (1) R8-alkyl, in
which R8 is pC=3, C 1-C6 al kyl -NHC=O-, (C 1-06 al kyl )2NC=O-, Cl1-Ch
al kyl - OOC-, (NHa&GPer, diljdrogylated ¢h-GOANA; , 20 Ar SS2NH-, cyano, C 1-C6
al kyl - CO NH - al kyl -OOCNH-, C 1-C6 alkyl-O, C 1-C6 alkyl-SO, C
1- G 4l kyl - $9) gcjcpcﬁkoxé{r%f“ﬂ%éﬁl‘%i‘i& al kyl -C=0-, NH2-, Cl-Cs al kyl - NH-,
(C1-C6 al kylQedb c At . ArNHSQ2-, (Ar)2-N-SC2-, Cl1-C6 al kyl - NHSC2-,
Ars-, ArSO ,( %\%Cﬁ Af C=0- , NH2CONH' Cl1- 6 al kyl - NHCONH-, (C1-C6
al kyl ) 2- NCONB-C,—Q MHGONH- , 25 (C1-C68)2 N-S2-, Ar-O, Ar-NH, Ar(Cl-CB) N,
or (Cl-C6)2NS02-; wherejn Ar. represents phenyl, pyridyl, thienyl or
furanyl, opR& ?&Wa@ﬁg%T?Q6W§H with one or nore

(h) C43—Cg cycloalkyl,

10 (i) cycloalkyl-substituted C1—Cg alkyl,
(j) aryl, in which aryl represents phenyl, pyridyl, thienyl or furanyl, optionally
substituted by one or more substituents selected from halogen, C—Cg alkyl, CI—C6
alkoxy, CF3, OH, nitro, amino, C{—Cg alkyl-NH-, (C 1‘—C6 alkyl),—N—, or CN,
(k) aryl substituted C{—Cg alkyl, in which aryl fcpresents phenyl, pyridyl, thienyl or

15 furanyl, optionally substituted with one or more substituents selected from halogen,
C,-Cg alkyl, C;—Cg¢ alkoxy, CF3, OH, nitro, amino C,~Cg alkyl-NH-, (C;~-Cq¢
alkyl),-N—, or CN, |
(1) R3-alkyl, in which R® is NH,C=0-, C{—Cg alkyl-NHC=0-, (C;~Cs
alkyl);NC=0-, C;~Cg alkyl-OOC—, NH,SO,~, C;~Cg¢ alkyl-SO,NH-,

20 - ArSO,;NH-, cyano, CI—C6 alkyl-CO-NH-, C—-C¢ alkyl-OOCNH-,
C,-Cg alkyl-O-, C;~Cg alkyl-SO-, C;-Cg alkyl-S—, C;—Cg alkyl-SO,—,
C,—Cg alkyl-C=0-, NH,~, C{—C¢ alkyl-NH-, (C{—C4 alkyl);N-, ArCONH-,
ArNHSO,—, (Ar),-N-SO,—, C{—C¢ alkyl-NHSO,—, ArS-, ArSO-, ArSO,—, ArC=0-
, NH,CONH- C;—Cg¢ alkyl-NHCONH-, (C;-Cg alkyl),-NCONH-, AINHCONH-,

25 (C1—Cg)—N-SO5—, Ar-O—, Ar-NH-, Ar(C{—Cg)N-, or (C{—C¢),NSO,— ; wherein Ar
represents phenyl, pyridyl, thienyl or furanyl, optionally substituted with one or more
substituents selected from halogen, C;—Cg alkyl, C;—Cg alkoxy, CF3, OH, CN, nitro,
amino, C—Cg¢ alkyl-NH-, or (C;—Cg alkyl);N—;

30 R3 and RS may together with the nitrogen atom to which they are attached, form a

saturated or unsaturated ring optionally containing one or more further heteroatoms;



substituents selected from hal ogen, C 1-C6 al kyl, C 1-C6 al koxy, CF3, OH,
CN, nitro, amno, C1-C6 alkyl .NH, or (C 1-C6 alkyl)2N; 30 R5 and R6
may togetwero3wigss2zt he nitrogen atomto which they are att @chredo2/6@sm a
saturated or unsaturated ring optionally containing one or nore further
het er oat ons; WO 03/ 018582 PCT/ SE02/ 01489 7 X is (a) NH, or (b) 0, and 5
Yis S, SO S02, O NH, C=N, or N=C. Particularly preferred conpounds
according to the invention are those of Formula | or a pharnaceutically
acceptabl e salt thereof, wherein Het is RA R3 ; Y 10 RL is CH3 or CH2CH
R2 is CH%isor CH2CH3; R3, and R4, are independently hydrogen or Cl-C6

al kyl ; and R6 are independently 15 (a) H, (b) C1-C6 al kyl, (c) nono or
di hydr oxyl at@@aNg, dr C6 al kyl, or (d) G 1 -C6 al koxy-substituted C 1-C6
alkyl; Xis NH and 20 Yis S, 0, NH C=N, or N=C. Another enbodi nent of
the present (PhQe#nd on is a conpound of Fornula | wherein R4 R3

5

Y is §, SO, SO,, O, NH, C=N, or N=C.
Particularly preferred compounds according to the invention are those of Formula I or a

pharmaceutically acceptable salt thereof, wherein Het is R® 72 R™;

/

Y

R! is CH; or CH,OH;
R2is CHj;, or CH,CHj;
R3, and R4, are independently hydrogen or C{-Cg alkyl;
R5 and R6 are independently
15 (@) H,
(b) C1-Cg alkyl,
(c) mono or dihydroxylated C-Cg alkyl, or
(d) C1-Cg alkoxy-substituted C1-Cg alkyl;

X is NH, and
20 YisS, 0, NH, C=N, or N=C.

Another embodiment of the present invention is a compound of Formula I wherein

E-N

R ) R

Het is Y .

25 Rlis H, CHj3, or CH,OH;
R2is CHj, or CH,CHj3;

R3 is C-Cg alkyl;



/ Het isY; . 25 RlLis H CH3, or CH2ZOH R2 is CH3, or CH2CH3; R3 is
Cl-C6 al kyl; WD 03/018582 PCT/ SE02/01489 8 R4 is Cl1-C6 alkyl; R5 and R6
are each wodepessdent |y sel ected from hydrogen, Cl-C6 al kylPCTreEnD01@89

di hydroxylated C 1-C6 al kyl, C 1-C6 al koxy-(C 1-C6 al kyl), hydroxylated C
1-C6 al koxy-(C 1- C6 alkyl) or R5 and & may together with the nitrogen
atomto which they are attached, 5 form norpholine or hydroxyl ated
pyrrolidine; X is NH and YisSor0. Yet another enbodi nent of the present
i nventi orrd g (§-cpaR@und of Fornula | wherein R4 R3 10 Het is Y Rl is CH3;
R2 is CH3; R3is C1-C6 alkyl; 15 R4 is C 1-C6 alkyl; R5 and R6 are each

i ndepend hydr Na oC1- | Ky, Q,or _di hydroxyl at ed

C 1-C6 al yain}é%ﬁgfg%%gpé%%ga yfglggte%rrlgw @%ﬁr%&?@p‘é’& RO Es” al koxy-(C

1- C6 alkyl), or R5 and may together with the nitrqQgen atomto whjch they

ar e at { acHBHIOIEh mErogoN e Co Ry GxSisalion: BYTPH TN o COURROTC 1N  and
Cg alkyl) or RS and R® may together with the nitrogen atom to which they are attached,

5 forfn morpholine or hydroxylated pyrrolidine;
X is NH; and
YisSorO.

Yet another embodiment of the present invention is a compound of Formula I wherein

4

R~ ) R

10 Hetis Y ;
R! is CHj;
R2is CHj;

R3 is C;-Cg alkyl;

15 R4is C}-Cg alkyl;
RS> and R are each independently selected from hydrogen, C-Cg alkyl, mono or '
dihydroxylated CI-C6 alkyl,'Cl-CG alkoxy-(C1-Cg alkyl), hydroxylated C;-Cg alkoxy-(C1-

Cg alkyl) or RS and R6 may together with the nitrogen atom to which they are attached,

form morpholine or hydroxylated pyrrolidine;
20 X is NH; and }
YisSorO.

Most preferred compounds of the present invention are
¢ 2,3-dimethyl-8-[(2,4-dimethyl-thiophen-3-ylmethyl)-amino}-imidazo[1,2-a]pyridine-6-

25 carboxamide or a pharmaceutically acceptable salt thereof.



Yis Sor O Mst preferred conpounds of the present invention are
2,3-dimethyl -8-[(2, 4-di net hyl -t hi ophen-3-yl net hyl )-am no] -i m dazo[ 1, 2- a] pyr
i di ne- 6- b ogardsexam de or a pharmaceutically accept abl e alrtSEvtiengnf WO
03/018582 PCT/ SE02/ 01489 9 PREPARATION The present invention al so

provi des the foll owing processes for tfAe nanufacture of conpounds with the
general Fornmula I. 5 Process A Conpounds of Formula Il OR R6 NNR2 R5
--N NH2 (I1l) to wherein RL, R2, R5 and R6 are as defined for Formula I
can be r O Wridneompounds of  the general Formula Il HYO Het (111)
is wherei'n t1s defined for Formula I, in the presence of a Lewi s acid,
e.g. zinc chloride to conpounds of the general Fornmula IV, WO 03/018582

PCT/ SEO2/ 01489 10 . , _
The present invention also provides the following processes for the manufacture of

compounds with the general Formula L.

Process A

Compounds of Formula II

O . R1
R :
|Tjs = N/\g—Rz
NH,
- (In

10 wherein R1, R2, RS and RS are as defined for Formula I can be reacted with compounds of

the general Formula III
HYO
~ Het

(IT)

1s  wherein Het is defined for Formula I, in the presence of a Lewis acid, e.g. zinc chloride to

compounds of the general Formula IV,



OR RB\ N N5\ R RN NHet (IV) wherein Rl, R2, R5, R6 and Het are
as defined for Fornmula |, whereupon the conpounds 5 of the general Formula
|V are redWous®isssy. by usi ng sodi um borohydride or sodi umpcoysanpbrsohydri de
to conmpounds of the general Fornmula I wherein X is NH The reactions can
be carried out under standard conditiod8 in an inert solvent e.g. nethanol
or ethanol. Process B 10 Conpounds of the Formula V, ORI R6 N S\ NR2
RA (V) 15 wherein Rl, R2, R5, R6 are as defined for Formula | and Ais
NH2 or OH, can be reacted w th conpounds of the Formula VI WO 03/018582
PCT/ SE02/ 01489

o) R’
R
=
R N \N
N
~
Het
(v)

wherein R!, R2, R5, R and Het are as defined for Formula I, whereupon the compounds
5 of'the general Formula [V are reduced e.g. by using sodium borohydride or sodium
cyanoborohydride to compounds of the general Formula I wherein X is NH. The reactions

can be carried out under standard conditions in an inert solvent e.g. methanol or ethanol.
Process B

Compounds of the Formula V,

0] ' R
R\,
~
R . \N
A
V)

wherein R1, R2, R5, R6 are as defined for Formula I and A is NH, or OH, can be reacted

with compounds of the Formula VI



11 /Z Het (VI) wherein Het is as defined for Fornula | and Z is a

| eaving group, such as a halide, tosyl or 5 nesyl, to the conpounds of the
For mul a Iwolo/oissszonveni ent to conduct this reaction in aRCTiSEe2/€148DI vent ,
e.g. acetone, acetonitrile, dinethoxyethane, nethanol, ethanol or

di met hyl formam de with or without a bage. The base is e.g. an al kali netal
hydr oxi de, such as sodi um hydroxi de and pot assi um hydr oxi de, an al kal
nmetal carbonate, such as potassium carbonate and sodi um carbonate; or an
organi ¢ am-ne, such as triethylamne. 10zProcess C A process for

manuf acture of conmpounds with the gengfal Fornmula | conprises the
follow ng steps: 15 a) Conpounds of F la VI ORL H2ZN NR 2 X Het VII
wherein Rl, R2, Het and X are as defined in Forrmula I, can be hydrolyzed
under standard 20 conditions to the Iyesponding carboxylic acid of
Formula VII1 WO 03/018582 PCT/ SE02/01489° 12 OR HO N Rz '

wherein Het is as defined for Formula I and Z is a leaving group, such as a halide, tosyl or

s mesyl, to the compounds of the Formula I. It is convenient to conduct this reaction in an
inert solvent, e.g. acetone, acetonitrile, dimethoxyethane, methanol, ethanol or
dimethylformamide with or without a base. The base is e.g. an alkali metal hydroxide, such
as sodium hydroxide and potassium hydroxide, an alkali metal carbonate, such as

potassium carbonate and sodium carbonate; or an organic amine, such as triethylamine.

Process C

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

following steps:

15 a) Compounds of Formula VII

HZN / N/\g;R2
N \N
rX

wherein R1, R2, Het and X are as defined in Formula I, can be hydrolyzed under standard

20  conditions to the corresponding carboxylic acid of Formula VIII



N X Het

is as defined in Formul a |

VI1I b) Compounds of the Fornmula VIIl wherein Rl, R2, Het and X

I X 5 R6 NWMO iBH145%2 wherein RS and R6 are as defi ned for FecmsHEa2/401489 n

presence

0- Benzotriazol -1-yl-N,N,N , N -Tetranet hyl uroni um tetrafl uor
to the 10 correspondi ng am de conpounds of the Fornula I.

of a coupling reagent, such as

can be reacted with am no conpounds of Fornmul a

t he

oborate (TBTU)
The reaction can

be carried out in an inert solvent under standard conditions. MEDH CAL USE
15 In a further aspect, theoinventionF@eIates to compounds of the fornula I

for use i

i nfl ammatory di seases.
of the formula I in the
gastric acid secretion,
inflammatory di seases.
t hus be used for prevention and

di seases,
as gastri

03/ 018582 PCT/ SE02/ 01489 13

n therapy, in parfiicular foy use against gastrointestinal

at mrent of gastrointestinal

Q | so provides the use of a conpound
OR gedi canent for the inhibition of

20 The cpnpounds according to the invention may
reat ment of gastrointestinal inflamuatory

such

tis, gastric ulcer, duodenal ulcer, reflux esophagitis and WO

and gastric aci d-regt ed diseases in mammal s including nman,

FIinger-EIIison syndromy. Furthernore,

conpounds may be used for treatnent of

20

b) Compounds of the Formula VIII wherein R1, R2, Het and X is as defined in Formula I

can be reacted with amino compounds of Formula IX

wherein R5 and R6 are as defined for Formula I, in the presence of a coupliﬁg reagent, such

as o-Benzotriazol-1-yl-N,N,N’,N’-Tetramethyluronium tetrafiuoroborate (TBTU) to the
corresponding amide compounds of the Formula I. The reaction can be carried out in an

inert solvent under standard conditions.

MEDICAL USE

In a further aspect, the invention relates to compounds of the formula I for use in therapy,
in particular for use against gastrointestinal inflammatory diseases. The invention also
provides the use of a compound of the formula I in the manufacture of a medicament for
the inhibition of gastric acid secretion, or for the treatment of gastrointestinal inflammatory

diseases.

The compounds according to the invention may thus be used for prevention and treatment
of gastrointestinal inflammatory diseases, and gastric acid-related diseases in mammals

including man, such as gastritis, gastric ulcer, duodenal ulcer, reflux esophagitis and

t he



ot her gastrointestinal disorders where gastric antisecretory effect is
desirable, e.g. in patients with gastrinomas, and in patients wth acute
upper gaswopeBnisssti nal bl eeding. They rmay al so be used i RCPSEIEOM4S9 | n

i ntensive care situations, and pre-and postoperatively to 5 prevent acid
aspiration and stress ulceration. The t¥ypical daily dose of the active
substance varies within. awi de range and will depend on various factors
such as for exanple the individual requirenment of each patient, the route

of adm nizdifidet-Bllisan dyridiémeli FipteAnorkthe Eaap@inds Biaglbeaigel foatemirenadf dosages
will be in the -o range of 5 to 1000 ng per day of active substance.
PHARVACEUTherApstrodrEatinalrdiepiders whees gastriciantipecreteidysélest is dpwirableyesitinon rel at es

to pharmaceutic conpositions contai njn t | eas n of the
nvent oangs §RhyeaRERaRH aBf T SR sl et s B Llse B LR, ey

i ngr edi enfiay Ao CRRB avpafenafin ifiensivivard sigatiaard sie-a8e pusiegeritivelyotomul at i ons
together with other active ingredients, e.g. antibiotics such as

anoxi oi | Iprevenp@ridaspiretipmprdstregselceratien.conpounds of the invention are

formul ated into pharmaceutical fornulations for oral, rectal, parenteral

or other node of .adm nistration. The pharmaceutical fornulation contains a

conpound e tyf1€al AN BEIe AT thecEiOEBibIRtOVaribs WAthAE widd rafiR shdPhidrdeperut i cal |y
acceptabl e ingredients. The carrier may be in the formof a solid, 25
semi - sol ick variony @atoes dich aefar exemplg theipdividual Equisemei of aerbanatipriathe route

preparati Qng_ar. further,. object aof .the inventjon., Usually,the, anount of
et ve camaumigrarionany (G Fokoisy o ard bERbIR e v e
pr ef ef,ablyn Q)tf\gagno@(;&géﬁg/@gyomﬁgmubisﬁnweparations for parenteral use

and preferably between 0.1 and 50% by weight in preparations for oral
adm ni stration. 30 WD 03/018582 PCT/ SEQ2/ 01489 14

PHARMACEUTICAL FORMULATIONS

In yet a further aspect, the invention relates to pharmaceutical compositions containing at |
15 least one compound of the invention, or a therapeutically acceptable salt thereof, as active

ingredient.

The compounds of the invention can also be used in formulations together with other active -
ingredients, e.g. antibiotics such as amoxicillin.
20
For clinical use, the compounds of the invention are formulated into pharmaceutical
formulations for oral, rectal, ‘parenteral or other mode of administration. The
pharmaceutical formulation cohtains a compound of the invention in combination with one
or more pharmaceutically acceptable ingredients. The carrier may be in the form of a solid,
25 semi-solid or liquid diluent, or a capsule. These pharmaceutical preparations are a further
object of the invention. Usually the amount of active compounds is between 0.1-95% by
weight of the preparation, preferably between 0.1-20% by weight in preparations for
parenteral use and preferably between 0.1 and 50% by weight in preparations for oral
administration.

30



In the preparation of pharmaceutical fornulations containing a conpound of
the present invention in the formof dosage units for oral adm nistration
t he conpowod3sedserted may be mixed with solid, powdered iPagrs&dt/enss, such
as | actose, saccharose, sorbitol, mannitol, starch, anylopectin, cellul ose
derivatives, gelatin, or another suitab#e ingredient, as well as 5 with

di sintegrating agents and |ubricating agents such as nagnesi um st ear ate,
calcium stearate, sodiumstearyl funmarate and pol yet hyl ene gl ycol waxes.

The m xt ukehd prepirafion of sHaeasRUtitA f@nEARYS Esntoihinglaadagpduhdbhthe phEseits. Sof t
gel atin capsul es may be prepared with cachsyu! es containing a mxture of the
active 10ingentionimthedprme fhpesase units for pral adimiaistaten the sgmpawndeselsiced mastbe or
ot her suitabl,e.vyehi.cle for ..soft.gel atj | es. 2] at | psul es
may cont APASAGIOUE s BiehislR B s RS kel dotitol s ai "y

al so cont @irbh, taREy1@sekiil, & eD@IOROdRH ati VesC 1IN 8 ArtheMstifftat®inigttdidae Wl @retidis
i ngredients such as |actose, saccharose, sorbitol, mannitol, potato starch,
cor nstsar cwith disintegeting agents end liboisatingagpita siaheas nagngupmstasrate salogenge uni t s

for rectal adm ni.stration. my be pr [ (3. kn_the rm.of .s ositories
whi oh' conterfier Rtz fare e A bR A ol Vbt T kBl SRR
t he formIg}t,c@,Sedgg{oagrhﬁmése&tpaéssg@mwﬂamewi ch contains the active substance
in a mxture with a vegetable oil, paraffin oil or other suitable vehicle

for gelatin rectal capsules; (iii) in the formof a ready 20 nade mcro

enema; oro(d V) .n the formof a dry.m . f. l.atlo o)
reconsti t%éf{e%él?tﬂl KPP %%Wée grgp%rgﬂ%'ﬁﬂ]lfg]?&pl)eﬁlggafnég%%l%rset&zﬁ‘ei a(l)(:qul.%Li qui d

prepaiat i @aspolifd oPEGhpAaiEs Bf th idich@dh, Fegetdite Hil PR BEL6thEMsuithBle veliiBleTbr SYr ups
or suspensions, e.g. solutions or suspensions containing fromO0.1 %to 20%

by wei ghtsofifgelatia capgiles. Herd gedatinpgpandisanay eonthin panylenaf the aetiveaegipongg of
sugar or sugar, alcohols and.a mxture of et . wat ar. I r ok.

ot ooyl ene el SRRRISS R DREMS e nihs iR R

prepar at Imemng@afrsats@uamsqam@, S3EhMrSse, §drBING1] inBhiftYSIdido s@akchari ne and
car boxymet hyl cellul ose or other thickening agent. Liquid preparations for

oral admi eeirestarel, iapylopggtimicslbulpse depivetives etg¢latinhe form of a dry powder to be
reconISSti tuted with a suitable solvent prior to use.

Dosage units for rectal administration may be prepared (i) in the form of suppositories

which contain the active substance mixed with a neutral fat base; (ii) in the form of a

gelatin rectal capsule which contains the active substance in a mixture with a vegetable oil,

paraffin oil or other suitaBle vehicle for gelatin rectal capsules; (iii) in the form of a ready-
20  made micro enema; or (iv) in the form of a dry micro enema formulation to be

reconstituted in a suitable solvent just prior to administration.

Liquid preparations for oral administration may be prepared in the form of syrups or
suspensions, e.g. solutions or suspensions containing from 0.1% to 20% by weight of the

25 active ingredient and the remainder consisting of sugar or sugar alcohols and a mixture of
ethanol, water, glycerol, propylene glycol and polyethylene glycol. If desired, such liquid
preparations may contain coloring agents, flavoring agents, saccharine and carboxymethyl
cellulose or other thickening agent. Liquid preparations for oral administration may also be
prepared in the form of a dry powder to be reconstituted with a suitable solvent prior to use.

30



30 WD 03/018582 PCT/ SE02/ 01489 15 Solutions for parenteral adm nistration
may be prepared as a solution of a conpound of the invention in a

phar macewD®alisssaccept abl e sol vent, preferably in a concentrs&Ebi/ensd rom 0. 1
%to 10% by wei ght. These solutions nmay al so contain stabilizing
ingredients and/or buffering ingredi enbs and are di spensed into unit doses
in the formof anpoules or vials. 5 Solutions for parenteral

adm nistration may al so be prepared as a dry preparation to by.

reconst i t3diebnsifbipaterseral Advhigisgatiotenby B prpmed anesolaliyn bd congpouné of thee
conpounds, according to the invention can also be used in forpul ations

t oget her Wemiondn pehargeceufically gecepiabligrselvent, prefarghly ithe concentrafiontrom

prophyl axt .l 1600 GRS TRNALHI G, L8y LAY EGkAST AL bERRRgengRy! of! o

human gastric nuco her "ac i ngre antim crobia
agents, ituffehk ingédérnts aBark AbparBea irtd Dhiotdbss i the foms ofuraydlés drivials.
anpicillin, cephalothin, cefaclor or cefixineg; macr ol i des such as

er yt hriomyalutionsforpasenternl astiinisiation ey aleg be pi¢pared g i despreparptipntelbyne or
doxycycl ‘rggdsn&ééﬁneéig‘v@?rt]%g%'li}’a%?ess‘oﬁi\%%t éﬂ%ﬁpfﬂ%n&%&%@&é Qe ka@namycin or am kaci n;

qui nol one oxacin, crprofroxacrn or enoxacin;, others such as
met roni dazol e, nitrofurantoin or chloranphenicol; or preparations
containinﬂ bi smuth salts such as bisnuth subcitrate, bismuth subsalicylate,

bi smuth s Hedsaceending fe thesiabpitionge alsp bp ussdnomyions degsthepithhe
conpound Sotﬁ%rﬁa%{ig«lt ﬁl retdfaé(r:lisp g g' Y aid t%a%ﬂn%ng A g’l.oggylgglrs %? ﬁ%ld[it@ogs%%iﬁg :, ons

t oget her W I'ngredi en reat nme
pr ophyd axinfecfbn bpAdiitdbaber p¥alof higan EEME Mesta. Sututkd agaed ingeediehger . Such

ot her active ingredients nmay be an NSAID, an NO NSAID, a COX-2 inhibitor
or a bi sphasphanigmierobasagents, in particular:
e B-lactam antibiotics such as amoxicillin, ampicillin, cephaléthin, cefaclor or cefixime;
¢ macrolides such as erythromycin, or clarithromycin;
 tetracyclines such as tetracycline or doxycycline;
15 & aminoglycosides such as gentamycin, kanamycin or amikacin;
¢ quinolones such as norfloxacin, ciprofloxacin or enoxacin;
e others such as metronidazole, nitrofurantoin or chloramphenicol; or
¢ preparations containing bismuth salts such as bismuth subcitrate, bismuth subsalicylate,
bismuth subcarbonate, bismuth subnitrate or bismuth subgallate.
20 |
The compounds according to the invention can also be used in formulations together with
other active ingredients, e.g. for the treatment or prophylaxis of conditions involving
medicament induced gastric ulcer. Such other active ingredients may be an NSAID, an NO-

NSAID, a COX-2 inhibitor or a bisphosphonate.

25

INTERMEDIATES

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

synthesis of compounds according to the invention.

30  Thus, the invention includes compound of Formula (IV)



| NTERVEDI ATES A further aspect of the invention is new internediate

conpounds whi ch are useful

i nvent i orvo30/0T438%

in the synthesis of conpounds according to the
the invention includes conpound of FoPewISEOYN39 WO

03/018582 PCT/ SE02/ 01489 16 O R

R6 NS NR2Z R N N Het

R, R2, R5, R6 and Het are as defined fler Fornula | above.

(1'V) wherein
5 EXAMPLES 1.

PREPARATI ON OF COVPOUNDS OF THE | NVENTION 10 Exanple 1.1 Synthesis of
8-([(2,4-di methylthien-3-yl)nmethyl]am no}-2,3-di nmethylimdazo[1, 2-

a] pyridi ne-6-carboxamde OM HZN N :-\ M

NNH M M 15 S

8- Ami no- 2, 3-di net hyl i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de nesyl ate (0. 36g,

mol ),
O R
RY -
\[I] = N/\g'Rz
R° NN
N
r
Het
(IV)

wherein R}, RZ, R5, R6 and Het are as defined for Formula I above.

EXAMPLES

1. PREPARATION OF COMPOUNDS OF THE INVENTION

10 Example 1.1

Synthesis of 8-{[(2,4-dimethylthien-3-yl)methyl] amino}-2, 3-dimethylimidazo[1,2-

a]pyridine-6-carboxamide

0 Me
H,N 77 NN Me
XN
NH
Me—~ Me
\_/

8-Amino-2,3-dimethylimidazo[1,2-a]pyridine-6-carboxamide mesylate (0.36g, 1 mmol),

2 4-dimethylthiophene-3-carbaldehyde (0.17 g, 1.2 mmol), zinc chloride (0.15g, 1.1 mmol)

1



2, 4- di net hyl t hi ophene- 3-car bal dehyde (0.17 g, 1.2 mmuol ), zinc chloride
(0.15g, 1.1 mmol) WD 03/018582 PCT/ SE02/ 01489 17 and sodi um

cyanobor owgpdiiodssst 0. 14 g, 2.1 mmol) were added to net hanolpcfARombidsand t he
m xture was refluxed for 20h. under nitrogen atnosphere. After cooling to
room tenperature triethylamne (0.5 mly was added to the reaction m xture
and the solvent was evaporated under reduced pressure. Purification of the
resi due by col umm chronatography 5 on silica gel using nethylene chloride

met hanol (10:1) as el uent gave g of the title cong
(300 MHz anéws@ua&yazobmof(@ndsm P4 8.2 nuaol) yege addedsto methamyly. 01211)@31d(t§e 3H)
4.3 (d .95

(bs, 1 hyilhrg Vi rédhuep oop i ropeb homafpil Bask cbbimgltoodSy 7
pr epar ed t@ﬁgaraﬂfraglewmﬁem9%9%@&1&@3%{1@%5&0%{1% dnd hESolb&lt s O O CH
CH, CH, N NH Etanot (95%9 /NH Hret A Het B J

CH, J 13T@vapMed)md¢ﬂ®eNl0@ﬂ-lprdxhure NPugifichtidR6ofMhe residudlbly €olininethingrhatngmplfyl EA)
NH I\g -O<onRs51hca gel using methylene chloride:methanol (10:1) as eluent gave 6 mg (2 %) of the

title compound.

'H-NMR (300 MHz, DMSO-dg) 2.15 (s, 3H), 2.25 (s, 3H), 2.35 (s, 3H), 2.45 (s, 3H), 4.3

(d, 2H), 5.4 (t, 1H), 6.6 (s, 1H), 6.9 (s, 1H), 7.3 (bs, 1H), 7.95 (bs, 1H), 8.1 (s, 1H)

10 Examples 1.2 - 1.23

Examples 1.2-1.23 is prepared according to the procedure depicted in Scheme 1, see below.

0
Q CH, £y
HO Z N
HN 7NN NaOH N CH
CH A S~ 3
SN i e N
Etano! (95%) NH
NH r
Het
Het A B
CH, (TBTU)
- {Amin)
HO N
¥ \\ CH, @N\\N
N 7\ R6,
+ NH + Triethylamin (TEA) - ——s
N
rNH : ' \o\%‘ \ Rrs”
Het /N\ : .
B (1 eav C (1eqv D (feav E_(2eqv
CH,
R6
. \N Z N \
slas =, s
X N * Scheme 1 - Examples 1.2 to 1.23
I/NH
Het E

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



Het /NB (1 env) C (1 eav) D(1 epv) E(2 eav) CH R61 N | ;:t-:NCH K5
. Schene 1 - Exanples 1.2 to 1.23 /NH Het F As the starting conpound A in
t he reactworns/ougsez f ol | owi ng conpounds were used. 15 WO ORCOKEHB@1489

PCT/ SE02/ 01489 18 0 11 O HZNHZNJ_ NH NH 4N A A2 S/ or 0 As the
reacting conpound D the follow ng conpo8nds were used. 5 HO-~ NH2 NH HO |
| ~NH NH2 HO D1 D2 D3 D4 HO HO,,-,,-,,NH NH2 NH O NH

0] . o]
H,N = N/\gi H,N “ N/\g;
™ \N ™ \N
NH NH

S / (0] /

As the reacting compound D the following compounds were used.

or

~
NH “NH HO —
| e k - " NH
D2
HO_ -~
j/\NH2
HO |
D5 D6 D7 D8
HO/C\NH '
D10

The following compounds F is thus prepared.



Il HO HO 2 \/

D5 D6 D7 D8 O NH2 HO NH --'

-\NH2 D9 D10 D1 The

foll ow ng conpounds F is thus prepared. WO 03/018582 PCT/ SE02/ 01489 19 Al
A2 Dl bBExwiopBo18582 Exanple-1.3 D2 Exanple 1.4 Exanple 1. RPCTBBoExasple 1.6

Exanmple 1.7

D4 Exanple 1.8 Exanple 1.9 D5 Exanple 1.10 Exanple 1.11 D6

Exanmple 1.12 Exanple 1.13 D7 Exanple 1914 Exanple 1.15 D8 Exanple 1.16
Exanple 1.17 DO Exanple 1.18 Exanple 1.19 D10 Exanple 1.20 Exanple 1.21

D11 Exanple 1.22 Exanple 1.23 Ceneral
is dissolved in ethanol
24 h. The sol vent

added to tthe resi due.
t hat Alpr‘i ni

hydr oxi de (5 eqv)
refluxed for

wat er

S

acid and
wat er and dl‘lﬁ

procedur e:

(959

i S _evaporate

t he inid

I s adj

rhe pl;{z: isal

ated

L00 ﬁﬁp*l‘eeliz' t

CExAERIOd

EC]V) D }.‘Cb|v'} argr—T—(z "€tV e—ateCt—1t 0

m xture ils stpyred|atEfaniple Qr 24EQamfmq.§ol

reduced gressure amd the
D3 Example 1.6 Example 1.7
D4 Example 1.8 Example 1.9
D5 Example 1.10 Example 1.11
D6 Example 1.12 Example 1.13
D7 Example 1.14 | Example 1.15
D8 Example 1.16 Example 1.17
D9 Example 1.18 Example 1.19
D10 Example 1.20 Example 1.21
D11 Example 1.22 Example 1.23

A (1 eqv) and sodi um

and the mxture is

under reduced pressure and 5
usted by addition of acetic
ated by filtration, washed with
onpound (B) B (1 eqv), C (1

i met hyl formam de and the io
vent i s evaporated under

General procedure: A (1 eqv) and sodium hydroxide (5 eqv) is dissolved in ethanol (95%)

and the mixture is refluxed for 24 h. The solvent is evaporated under reduced pressure and

water is added to the residue. The pH is adjusted by addition of acetic acid and the solid

that precipitated is isolated by filtration, washed with water and dried to give the title

desired compound (B)

B (1 eqv), C (leqv), D (1 eqv) and E (2 eqv) are added to dimethylformamide and the

mixture is stirred at r.t. for 24 h. The solvent is evaporated under reduced pressure and the

residue is purified by chromatography using silica gel and methylene chloride/methanol as

eluent to give the desired compound F



residue is purified by chromatography using silica gel and nethyl ene

chl ori de/ net hanol as eluent to give the desired conpound F WD 03/018582
PCT/ SE02/W048@18520) Tabl e 1 - Conpounds accordi ng to ExanplP€3/SEpZor89. 23 O
6 RNN\ SRA4YNHEX. RRNHy Ex. R11-1 NH RS# RS 1.2 i H2 S HO 1.13
rNWZ O HO1.3 1 HLHO1.14 OB/ N~~RBp2 S O NH 1.4 S 1.15 HO~/O-~NH O
1.5NHO021.16 ONHS 1.6 HONHZ S 1.17 ONHO HO- , 1.7 NHz 0 1.18 NH2 S

Table 1 — Compounds according to Examples 1.2 - 1.23

R‘i\,:J y N/\é—
Rs X \N
NH
\&
VA
Ex. RN Ex. RN
N Y : b Y
# R # R
NH HO
1.2 [ 2 S 13 r\NHz o
HO
NH
1.3 2 0
| L1 | HO Oy | s
~
NH
140 | S 115 | HO 0", | O
\ .
1.5 ’f” 0 1116 O NH S
. HO
1.6 T, S 1.17 d 0
HO
1.7 ~"SNH 0
2 1.18 O, s
HO
\/\NH /O\/\
1.8 — S 1.19 NH, O
HO
TR, 1.20 no—L N s
1.9 /_J 0o
HO 1.21 Ho/CNH 0
HO _~
NH
1.10 | S 1.22 \/\NH2 S
HO
111 V\TH 0 1.23 SN, 0
HO NH,
1.12 S
HO




HOB/~ 1.8 NHS 1.19 ONH2 0 HO,-,,-,, NH1.20 HOCNH S HOL 1.9 0 HO1.21
HO-CNHO HO1.10 HS 1.22 "~~NHZ S 1.11 HO-\ NHO 1.23 ~\NH2 0 HO 1.12
rNH2 S HOOWR0R38018582 PCT/ SE02/ 01489 21 BI OLOG CAL TEBT$/SEN2/0138%i tro
experinments 5 Acid secretion inhibition in isolated rabbit gastric gl ands
Inhibiting effect on acid secretion in2vitro in isolated rabbit gastric

gl ands was neasured as described by Berglindh et al. (1976) Acta Physiol.
Scand. 97, 401-414. 10 Determ nation of H, K+- ATPase activity Menbrane
vesicles (2.5 to 5 g) were incubated for 15 min at +37Cin 18 mM Pipes/Tris
buffer pH 7.4 containing 2 mM MgC12, 10 mM KCl1 and 2 nM ATP. The ATPase

activity | ed as rel ease of inorganic phosphate from ATP, as
descri be@@ﬁ@ﬁg?gg? (1978) Anal. Biochem 85, 86-89.
1. In vitro experiments

Acid secretion inhibition in isolated rabbit gastric glands

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

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

Membrane vesicles (2.5 to 5 ug) were 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
15 was estimated as release of inorganic phosphate from ATP, as described by LeBel et al.

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

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

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

25 14 days after surgery is allowed before testing commenced.

Béfore secretory tests, the animals are deprived of food but not water for 20 h. The stomach
is repeatedly washed through the gastric cannula with tap water (+37°C), and 6 ml Ringer-
Glucose given subcutaneously. Acid secretion is stimulated with infusion during 2.5-4 h

30 (1.2 ml/h, subcutaneously) of pentagastrin and carbachol (20 and 110 nmol/kg'h,



2. In vivo experinments 20 Inhibiting effect on acid secretion in female

rats Female rats of the Sprague-Dawly strain are used. They are equi pped

wi th canmwibaBemssti stul ae in the stomach (lunen) and the wppSEIpesd of t he
duodenum for collection of gastric secretions and adm nistration of test
substances, respectively. A recovery period of 25 14 days after surgery is
al l oned before testing commenced. Before secretory tests, the animals are
deprived of food but not water for 20 h. The stomach is repeatedly washed

through tlageemadly), BuGEiWHICH tithd dastriRedtBli@s aterebilegted ANB0-tnifffrablici@ETest G ucose
gi ven subcut aneously. Acid secretion is stinulated with infusion during

2. 5-4 h 30bgtances pf véhicle aiscgivemetgs ity rom afien stagiagthe Hinlatiouineypetus( 20 and

110 nnol / kgh 3/ 018582 .P EO02/ 0 9 .22 respectively uring which
time gastatnlgdm?\@gpg?r}agﬁ%s‘%’el qzléée%rt?{e %éﬁr%%rﬁ?%gﬂ‘ersggiu?%wg(&%g Smgsgbst ances
or vehi clgyR¥ @adti¥ efhriild {16§edRITHE Aint itefl BEtwebRHbdiNDald Rinfilation rAdy B8

(i ntravenous and intraduodenal dosing, 1 m/kg), or 2 h before starting

t he stsi mihereassd i ordgt tookdedyrihe deratipn phastiogaQastiic)uicgrsamples efedtiteatgd toplke ti ne
i nterval t sl and st | ati,o e 5 incregased in order to
ey he G Bt R o8l O RR s BE pod BPACRRGR o0l 1D 7 o

wi t h NaOHonbenkaltbnand aci d output cal cul ated as the product of titrant
vol unme and concentration. Further calcul ations are based on group nean

responses from4-6 rats. In the case of 10 adm nistration during
stimulation, th cid output.during the periods affer admnistratgion of
Cest substaet st &R St kish B ateds BOnPS BoPhErf B @ sor' ng
the agi d QuliRviratidh dutg s8RmMEtoNPBE a6ld oRfpRE BeHiMptha P dlissifteAhdr@iRistiatidn 8F
Percentage inhibition i's calculated fromthe fractional responses elicited
by test detisubstance ot velaele ereeexprassadss fragienabfespensesissiting theoasid gupwrie the

stimulatipgn;.percentage.inhibi.tion is.cabculated direct.ly . fromacid, output
" ecor dod i esiod L anakimibi g S i RREt G RALLRR in oI IR RORHpS
fractional responses elicited by test compound and vehicle. In the case of administration
before stimulation; percentage inhibition is calculated directly from acid output recorded

15 after test compound and vehicle.
Bioavailability in rat

Adult rats of the Sprague-Dawley strain are used. One to three days prior to the

20  experiments all rats are prepared by cannulation of the left carotid artery under anaesthesia.
The rats used for intravenous experiments are also cannulated in the jugular vein (Popovic
(1960) J. Appl. Physiol. 15, 727-728). The cannulas are exteriorized at the nape of the

neck.

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

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

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

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



Adult rats of the Sprague-Dawl ey strain are used. One to three days prior
to the 20 experinents all rats are prepared by cannul ation of the left
caroti d awDesy18ssziler anaesthesia. The rats used for i ntr ZCEPEOH01489
experinents -are al so cannulated in the jugular vein (Popovic (1960) J.
Appl . Physiol. 15, 727-728). The cannukas are exteriorized at the nape of
the neck. 25 Blood sanples (0.1 - 0.4 g) are drawn repeatedly fromthe
carotid artery at intervals up to 5.5 hours after given dose. The sanpl es

are frozerelidd indenfbebidod Rhcdttib®ss. taR R AUC, B ga¥diihédby dhky 1S
assessed by cal culating the quotient between the area under bl ood/pl asma

concent r dog/tinear Mapyzoadal vde find extvdpalpted th infinitydyidividingl the lastdetervinegrtdood p. 0. )
adm nistration 30 and (i.). intravenoys (i ,Vv.) admnistration fromthe rat
or the ddgrerueen By thelmingsRs EasS e dmBhd PR TBENBREG en s

t he bl ood,igRAAEMfAFEYE TolYSwink iftR1dGsden8) orRIekt adinistedtRInTs BAGuIRKd bHie

| og/li near trapezoidal rule and extrapolated to infinity by dividing the

| ast det i) reAUCAp®. orichLehULHi.vonxdP0t he el i mination rate constant in
the term nal phase. The systemic bioavailability (F¥% follow ng
i ntraduodenal or oral admnistration is calculated as 5 F(% AUC (p.o. or

i.d.) 1 AKabldon\or astri¥ adfiQecrenbh Bhd bdBvdlabBRS In he coksbusasg.etion and -
bi oavailability in the conscious dog. Labrador retriever or Harrier dogs

of either sex are used. They are equipped with a io duodenal fistula for
the admnistration of test. c oyn or_vehic and a cannul ated gastric
{1stul 8 OrPHIBEIAAEP T RESE ROl ST SEOFFdes GROD PG el tPPL Yabek et Lon.
Beforg semb@dfal HisthRSbStht RBm@NstERIoA oRtdt ddsictdd{ & veaRMIindlBcdhnidiegnat er i's
freely allowed. Gastric acid secretion is stinulated for up to 6.5 h

i nf usi on gaftribifistudmonret didenyhdiro ool fodéhel®llgdtionmf/ghjtriaseaetimse pr oduci ng
about 80% of the individual nmaximal secretory response, and gastric juice
collected in consecutive 30-mn fractions. Test substance or vehicle is

gi ven  orgdfb sedret@ry @ts theVanimdls @fe fhsted for ab&1R11 8 Kift tWalkd i fEe1PhBéwed. ne
infusion, in a volune of 0.5 nm/kg body weight. In the case of oral
admi ni st rGasireracid secetion idstiveulpted fure toatS It infusiernef igamine dihydrochloride
15 (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 ml/kg
body weight. In the case of oral administration, it should be pointed out that the test

compound is administered to the acid secreting main stomach of the Heidenham-pbuch

20 dog.

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

25 fraction preceding administration to 1.0. Percentage inhibition is calculated from fractional

responses elicited by test compound and vehicle.

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

administration is calculated as described above in the rat model.



conpound is adm nistered to the acid secreting main stomach of the

Hei denham pouch 20 dog. The acidity of the gastric juice sanples is

det er m newolwg/ 018582 ati on to pH 7.0, and the acid output c®CTsEar/edsd The
acid output in the collection periods after adm nistration of test
substance or vehicle are expressed as baactional responses, setting the
acid output in the 25 fraction preceding admnistration to 1.0. Percentage
inhibition is calculated fromfractional responses elicited by test
conpound and vehicle'. Blood sanples for the analysis of test conpound
concent r &&kHMPn plasma are taken at intervals up to 4 h after dosing.
Plasma is separated and frozen within 30 mn after 30 collection and | ater
anal yzed. The system c bioavailability (F® after oral or i.d.

admi ni st riat i ABompound cfuhedoedulad descri bed above in the rat nodel. WO
03/018582 PCT/ SE02/ 01489 24 CLAIMS 1. A conpound of the formulal ORL
RN NR2Z R~N X5 Het | or a pharmaceutically acceptable salt thereof,
wherein Het is ay4-, 5-, or_:6-menbered aromatic or aliphatic heterocyclic

group cont aini ng|| at | east Mone nitrogen, oxygen or sul phur atom
d<§ R4 group in the 10 ortho positions; Rl is H,

substitute&%M&
| CH3
5

CH3, or CH2OH:

or a pharmaceutically acceptable salt thereof, wherein
Het is a 4-, 5-, or 6-membered aromatic or aliphatic heterocyclic group containing at
least one nitrogen, oxygen or sulphur atom, substituted with a R3 and a R?* group in the
10 ortho positions; -
Rlis H,'CH3, or CH,OH;
R2is CH; or CH, CH;3
R3, and R4 are independently selected from the group of H, C;—Cg alkyl, hydroxylated
C—Cg alkyl, or halogen;
15 R5 and R® are independently selected substituents, comprising C, H, N, O, S, Se, P
and halogen atoms, which give compounds of Formula I a molecular weight < 600
and;

X is NH, or O.
20 2. A compound or salt thereof according to claim 1, wherein

Hetis R* 72 R’ :

/

Rlis H, CHj, or CH,OH;
R2 is CH3 or CH2CH3;

Y



R3, and R4 are independently selected fromthe group of H Cl-C6 al kyl,
hydroxylated C I1-C6 alkyl, or halogen; 15 R5 and R6 are independently

sel ect ed wolswigssents, conprising C, H N, 0, S, Se, P amdThsabueasy at ons,
whi ch give conpounds of Forrmula | a nolecular weight :5 600 and; Xis NH,
or 0. 20 2. A conmpound or salt thereof 2&ccording to claim1 , wherein Het
isRARBY RLis H CH3, or CH2ZOH R2 is CH3 or CH2CH3; WD 03/018582
PCT/ SE02/ 01489 25 R3 and R4 are independently hydrogen, Cl1-C6 al kyl,

hydr oxyl at ek Cad@6* @b Kydepardenhﬁhgg@gbn Bﬁ»—@p@lkﬁ@hﬁdr dyme@@qnog:ﬂkworsel ect ed
substituents, conprising C, H, N, hal ogen at ons, whi ch
gi ve corrpourh&éogén, Forrml a I -a nol ecul ar vvel ght S 600 5 X| s NH or O and Y

S, SO S t f di
to ol aim 1. SnereRGbte igeper Sl Sic yBoGRERE beilure g B 552 G g
or CH2CH3; R3q hamgeﬁétoafsewhﬂaﬁ%%%%bwds%f Fe#mé I%'ME@J]WQéM'@@(@d Cl-G6
al kyl, or hal oge}nI O d are independently (a)

5 X is NH or an

Y is S, SO, SO,, O, NH, C=N, or N=C.

3. A compound or salt thereof according to claim 1, wherein

Hetis R~_~ ) R® .
Y
10 R!is CH; or CH,OH;

RZis CH; or CH,CHj. '
R3, and R4 are independently H, C;-Cg alkyl,hydroxylated C1-Cg alkyl, or halogen;

RS and RS are independently

(a) H,
15 (b) C{—Cg alkyl,

(c) hydroxylated C{—Cg alkyl,

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

. (e) C;—Cg alkenyl,

(f) C—Cg alkynyl,
20 (g) halogenated C;—Cy alkyl,

(h) C3~Cg cycloalkyl,

(1) cycloalkyl-substituted C—Cgq alkyl,

(§) aryl, in which aryl represents phenyl, pyridyl, thienyl or furanyl, optionally

substituted by one or more substituents selected from halogen, C;—Cg alkyl, Cy~
25 Cg alkoxy, CF5, OH, nitro, amino, C{—-Cg alkyl-NH-, (C;~Cg alkyl),—N-, or CN,

(k) aryl substituted C;—Cg alkyl, in which aryl represents phenyl, pyridyl, thienyl

or furanyl, optionally substituted with one or more substituents selected from



15 (b) C 1-C6 alkyl, (c) hydroxylated C1-C6 al kyl, (d) Cl1l-C6

al koxy-substituted C1-C6 al kyl, (e) C2-C6 al kenyl, (f) C2-C6 al kynyl, 20
(g) hal ogepaBemssel- C6 al kyl, (h) C3-C8 cycloal kyl, (i) PCT/SE02/01489

cycl oal kyl -substituted C1-C6 al kyl, (j) aryl, in which aryl represents
phenyl, pyridyl, thienyl or furanyl, o@6ionally substituted by one or nore
substituents selected from hal ogen, Cl-C6 al kyl, C - 25 C6 al koxy, CF3, OH,
nitro, amno, C 1-C6 al kyl-NH, (C 1-C6 al kyl)2-N-, or CN, (k) aryl

substituted C Yafdgeal BYICq dllfylV@f alitoxly, CERICGES &iitrs, 4hiae ), ~CpylkydNH—,t hi enyl
or furanyl, optional IX substi t ut wi th one or nore substituents sel ected
from WD 03/ 018582-cAl anw 26 hal ogen, C1-C6 al kyl, C1-C6 al koxy,

Re-al kyl 1 w4 RS s N e Bheep yegges™ (Y
al kyl ) 2NC=0-, quayig@@qdqmp@ga,lky}w@ca (LSO, 8 ko SRRNONHS AT SN

cyano, Cl1-C6 al kyl -CO-NH, Cl1- al kyl - |-O, Cl1-C6
al kyl -ssO-, C1- @SQ:)_N,H— SyanQ;lCﬁé:saﬂlWW@ﬁﬁH— C@:’cccelkad CBHe , NH2-, Cl1-C6

al kyl - NH- C1- N- Ar, Cl1- C6

al kyl - NHSOZ( 15C6 ﬁ&)é rlé%gq}ﬁ RPC—S\I el GrleaSH AT NHCONH |
(C1-C6 al kyl)?2 hatkyl- A=, NHEONIE -C{ Gk r—m)-Z 3 Ikyl) M=, QArCOWHN | Ar(C
1-C6)N- , or (C?\lf@él y2NSOZ- vvher]elél A% e(selﬁ?éa éﬁr?fu pyridyl,

t hi enyl or fur aﬁWHS@ml(dﬁ)ii-Nysosubgt-rQaﬁlléﬂ &ﬂsﬁ)zonéng ABY@-sBBR5t uent s

sel ected from hal agen GlaGRed! B le, Shyi-NHCONH-, (C;-Cg alkyl),"NCONH-,
10 ArNHCONH-, (C;—C¢),—N-SOy—, Ar-O-, Ar-NH-, Ar(C;—Cg)N-, or (C;-
Cg)oNSO,— ; wherein Ar represents phenyl, pyridyl, thienyl or furanyl, optionally
substituted with one or more substituents selected from halogen, C;—Cg alkyl, C—
" Cg alkoxy, CF5, OH, CN, nitro, amino, C{—-Cg alkyl-NH-, or (C;—Cg¢ alkyl);N—;
X is NH, or O; and
15 Y is S, SO, SO,, O, NH, C=N, or N=C.

4. A compound or salt thereof according to claim 1, wherein

3

Hetis R* 72 ~R"

/

R! is CH; or CH,OH;
20 R2 is CH;, orCH,CHjy;

Y

R3, and R4, are independently hydrogen and C;-Cg alkyl,
R5 and R are independently H, C;-Cg alkyl, hydroxylated C-Cg alkyl, or C;-Cg
alkoxy-substituted C1-Cg alkyl;

X is NH, and
25 Y is S, O, NH, C=N, or N=C.

5. A compound according to claim 1, wherein



C6 al koxy, CF3, OH, CN, nitro, amno, Cl1-C6 al kyl-NH, or (Cl-C6 al kyl)2N-;
Xis NH or O; and 15 Yis S SO S, 0, NH C=N, or N=C. 4. A conpound or
salt therwofosacssszding to claiml, wherein Het is R4 R3 PCYSERL01489 CH3 or
CH2OH, 20 R2 is CH3, orCH2CH3; R3, and R4, are independently hydrogen and
C 1-C6 alkyl; R5 and R6 are independentiy H Cl-C6 al kyl, hydroxyl ated
Cl-C6 al kyl, or Cl-C6 al koxy-substituted CL-C6 alkyl; X is NH and 25 Y is
S, O NH, C=N, or N=C. 5. A conpound according to claiml1l, wherein WD
03/018582 PCT/ SE02/ 91489 27 Ra R3 Het is YRL is H CH3, or CH2ZOH, R2 is
CH3, or CH2CH3; 5 is Cl1-C6 alkyl; R4 is Cl-C6 alkyl; R5 and R6 are each
i ndependent | yr&el € d fdm hydrogen, Cl-C6 al kyl, hydroxylated Cl- C6

al kyl, C 1-C6 al kiyxy-(/C 1-C6 al kyl ), hydroxylated C 1-C6 al koxy-(C 1-C6

al kyI) or R5 and y together with the nitrogen atomto which they are
at t ached, H¢td# m nor phol i ne or 10 hydr oxyl ated pyrrolidine; X is NH and

R!is H, CH;, or CH,OH;
R2 is CHj, or CH,CHj3;

s R3is C;-Cg alkyl;
R4 is C;-Cg alkyl;
R5 and R6 are each independently selected from hydrogen, C{-Cg alkyl? hydroxylated C-
Cg alkyl, C;-Cq alkoky—(Cl-CG alkyl), hydroxylated C;-Cg alkoxy-(C;-Cg alkyl) or R5 and.
R6 may together with the nitrogen atom to which they are attached, form morpholine or

10 hydroxylated pyrrolidine; | |

X is NH; and
YisSorO.

6. A compound according to claim 1, wherein

R~ ) R’

15 Hetis Y ;
Rl is CH3;
R2is CHj;

R3 is C;-Cg alkyl;

20 R#is Cy-Cg alkyl;
R5 and RO are each independently sel-ected from hydrogen, C-Cg alkyl, hydroxylated Cy-
Cg alkyl, C}-Cg alkoxy-(C1-Cg alkyl), hydroxylated C;-Cg alkoxy-(C1-Cg alkyl) or R and

R6 may together with the nitrogen atom to which they are attached, form morpholine or

hydroxylated pyrrolidine;



Yi sSor0. 6. A conpound according to claim1l1l, wherein Ra R3 15 Het is Y R
is CH3;, R2is CH3; R3is Cl1-C6 alkyl; 20 R4 is C 1-C6 alkyl; R5 and R6
are each wodepessdent |y sel ected from hydrogen, Cl-C6 al kylpCTisgpdr/ongd at ed
Cl- C6 al kyl, Ci1-C6 al koxy-(Cl-C6 al kyl), hydroxyl ated Cl1-C6 al koxy-(Cl-C6
al kyl) or R5 and R6 may together with2g8he nitrogen atomto which they are
attached, form norpholine or hydroxylated pyrrolidine; WO 03/018582

PCT/ SE02/ 01489 28 X is NH and YisSor0. 7. The conmpound or salt thereof
accor di ngg {soNgl #ldn 1 being 8-{[(2, 4-di nethyl thien-3- 5 yl)nethyl]an no
}-2,3-di nethyli mdazo[ 1, 2-a] pyri di ne-6-carboxam de. 8. A process for the
prepar at iYb# ©Or @ conpound according to any one of clains 1 to 7,

conprising the steps of reacting a conmpound of Formula Il ORL R6 \ N::N
R2 RS N NH2 10 (Il) wherein Rl, R2, R5 and R6 are as defined in claim1

Wit h conpoyReofpoddicor sl Mekébflakdording to claim 1 being 8-{[(2,4-dimethylthien-3-
5 yl)methyl]Jamino}-2,3-dimethylimidazo[1,2-a]pyridine-6-carboxamide.

8. A process for the preparation of a compound according to any one of claims 1 to 7,

comprising the steps of reacting a compound of Formula Il

o) R
R,
N 2\
| \\ R’
RP K. N |
NH,
10 D

wherein R!, R2, R5 and RO are as defined in claim 1 with compounds of the Formula III
H\(O
Het

(1ID)

15 wherein Het is defined in claim 1, in the presence of a Lewis acid, e.g. zinc chloride to

compounds of the Formula IV |

0 R
R
%4
A
N (V)



HyO Het (111) 15 wherein Het is defined in claiml, in the presence of a
Lews acid, e.g. zinc chloride to conpounds of the Formula IV, ORL R6 \ N
N R2 R5 Woos/oMs81V) Het WO 03/018582 PCT/ SE02/ 01489 29 PamiSEh2/01989

t hereafter reduced under standard conditions, e.g. by using sodium

bor hydri de or sodiuncyano borhydride 28 an inert solvent such as nethanol
or ethano, to give conpounds of Fornmula | as defined in claim1l wherein X
is NH 5 9. A process for the preparation of a conpound according to any
one of clainms 1 to 7, <conprising the steps of reacting a conpound of
Formula V, ORL R6 1-1 N5 NR2 R _N A 10 (V)

which is thereafter reduced under standard conditions, e.g. by using sodium borhydride or
sodiumcyano borhydride in an inert solvent such as methanol or ethano, to give compounds

of Formula I as defined in claim 1wherein X is NH.

9. A process for the preparation of a compound according to any one of claims 1 to 7,

comprising the steps of reacting a compound of Formula V,

0 R
R ‘
N N\
| \\ R
R = N
A
10 %)

wherein R1, R2, R5, R6 are as defined in claim 1 and A is NH, or OH, with compounds of

the Formula VI

z

g

Het
(VD)

wherein Het is as defined claim 1 and Z is a leaving group, such as a halide, tosyl or mesyl
, in an inert solvent, such as acetone, acetonitrile, dimethoxyethane, methanol, ethanol or
20  dimethylformamide with or without a base such as an alkali metal hydroxide, or an organic

amine, to give the compounds of the Formula I as defined in claim 1.

10. A process for the preparation of a compound according to any one of claims 1 to 7,

comprising the steps of

25 a)hydrolyzing a compound of Formula VII



wherein R, R2, R5, R6 are as defined in claiml1l and Ais NH2 or OH wth
conpounds of the Fornmula VI (Z 15 Het (VI) wherein Het is as defined
claim1l awo 0301858a | eavi ng group, such as a halide, tosyl Pom/SERE§1489 , in an
inert solvent, such as acetone, acetonitrile, dimethoxyethane, nethanol,
et hanol or 20 di nethyl formam de with o80w t hout a base such as an al kal i
net al hydroxide, or an organic amne, to give the conpounds of the Formula
| as defined in claiml1l. 10. A process for the preparation of a conpound
according to any one of clains 1@0 7, congrising the steps of 25
a) hydrol yzing a conpound of For a VIl WO/03/018582 PCT/ SE02/01489 30 OR

,N/H%_znd X are as defined in

he

HZN N Rz N X Het VII whereyR
Fornula |, under standard condition$ to |t Bf r espondi ng carboxylic acid
Ny

of Formula VIII 5 OR HOR2 N X

wherein R1, R2, Het and X are as defined in Formula I , under standard conditions to the

corresponding carboxylic acid of Formula VIII

Het VIII

b) Reacting a compound of the Formula VIII wherein R!, R2, Het and X is as defined

in Formula I with an amino compound of Formula IX

wherein R’ and R® are as defined for Formula I, in the presence of a coupling reagent, such

as o-Benzotriazol-1-yl-N,N,N’ N’-Tetramethyluronium tetrafluoroborate (TBTU), in an
15 inert solvent under standard conditions, to give the corresponding amide compound of the

Formula 1. The reaction can be carried out.

11. A compound according to any one of claims 1 to 7 for use in therapy as an acid pump

inhibiting drug.



Het VIII Db) Reacting a conpound of the Fornmula VIl wherein Rl, R2, Het
and X is as defined in Formula | with an am no conpound of Formula I X 10
R6 NH 15wvOR3k¥ssherein R5 and R6 are as defined for FornRCa/SEP2/01384 he
presence of a coupling reagent, such as

0- Benzotriazol -1-yl-N,N, N , N -Tetramet Byl uroni um tetrafl uoroborate (TBTU)
in an 15 inert solvent under standard conditions, to give the correspondi ng
am de conpound of the Forrmula |I. The reaction can be carried out. 11. A

conpound according to any one of clainms 1 to 7 for use in therapy as an
acid punp inhibiting drug. WO 03/018582 PCT/ SE02/01489 31 12.
phar maceut2 éaihaﬂmcnuﬂl@ﬂ iqumul:ecmnapnﬁamgnma ewnpRIA ACeRIGiBE P ARy ens %frﬂﬁllﬁhé of

clainms 1 as active i rrbl nat ceutically
accept abl8 cﬁslaﬁtéYﬁlng?edle BVlr(i%é‘}ebm IOT?”BUS OPagte ESa i?ﬁ%?taaéggﬁ'éﬁrﬁﬁ to any
one of cl@aikg 1 to 7 for the manufacture of a nedicanent for the

inhibition of gastric acid secretion. 14. Use of a conpound according to
any orme of claims 1 to 7 for the manufacture of a 10 nedi canent for the

treat nment. .o trointe tlna f | ammat e, of conmpound
accor di ngl3r® gﬂga EHBP Y @F%\c?rﬂ'glg?o?w %ﬁﬁxg’{%ﬁﬁqﬁ%ﬁ‘r%‘e&a@ ?’flé%?@aarrent f or
the treatfBfitardnt RSrARMMHhDNHicH &f gas@idicld sedgtibmvol vi ng infection by

Hel i cobact erpyl ori of hunman gastric nmucosa, wherein the said compound is

adapted to be

14. Use of a compound according to any one of claims 1 to 7 for the manufacture of a

10 medicament for the treatment of gastrointestinal inflammatory diseases.

15. Use of a compound according to any one of claims 1 to 7 the manufacture of a
medicament for the treatment or prophylaxis of conditions involving infection by
Helicobacter pylori of human gastric mucosa, wherein the said compound is adapted to be

15 administered in combination with at least one antimicrobial agent.

16. A method for inhibiting gastric acid secretion which comprises administering to a
mammal, including man, in need of such inhibition an effective amount of a compound
according to any one of claims 1 to 7.

20
17. A method for the treatment of gastrointestinal inflammatory diseases which comprises
administering to a mammal, including man, in need of such treatment an effective amount

of a compound according to any one of claims 1 to 7.

25 18. A method for the treatment or prophylaxis of conditions involving infection by
Helicobacter pylori of human gastric mucosa, which comprises administering to a
mammal, including humans, in need of such treatment an effective amount of a compound
as claimed in any one of claims 1 to 7, wherein the said salt is administered in combination
with at least one antimicrobial agent.

30

19. A compound of the formula (IV)



15 admi nistered in conbination with at |east one antimcrobial agent. 16. A
nmet hod for inhibiting gastric acid secretion which conprises adm nistering
to a nanwalo3/oisset udi ng man, in need of such inhibition arcafsSEeroisse anount
of a conmpound according to any one of clains 1 to 7. 20 17. A nethod for
the treatnent of gastrointestinal inflapmatory di seases which conprises

adm nistering to a mammal, including man, in need of such treatnent an
effective amount of a conpound according to any one of clains 1 to 7. 25
18. A nethod for the treatnent or prophylaxis of conditions involving
infection by Helicobacterpylori of human gastric nucosa, which conprises
adm ni stering to a mamul, including humans, in need of such treatnent an
ef fective amount of a conpound pas cl ainmed,in any one of clainms | to 7,
wherein the said salt is agmni §tered in gonbination wth at |east one
antim crobial agent. 30 1@3\¢N the formula (1V) WO 03/018582
PCT/ SE02/ 01489 32 OR R6 N NRZ R Ret  (1V) wherein R, R2, R5,
R6 and Het are as defined in R ai nl,

wherein R!, R2, R3, R6 and Het are as defined in claim 1.



