2 2 F EB 2006 | Novel imdazopyridine conpounds with therapeutic effect
TECHNI CAL FI ELD The present invention relates to novel conpounds, apq FEB 72008
t herapeutically acceptable salts s thereof, which inhibit exogenously or
endogenously stinulated gastric acid secretion and thus can be used in the
prevention and treatnent of gastrointestinal inflamuatory diseases. In
further aspects, the invention relates to conpounds of the invention for use
in therapy; to processes for preparation of such new conpounds; to
pharmaceuti cal conpositions contaiging at | east one conpound of the
invention, or a therapeutically acceptable salt 1o thereof, as active
ingredient; and to the use of the active conpounds in the nmanufacture of

medi came f. . ' 2, andi bove. BACKGROUND ART Substituted

i mdazo P&ﬁﬂf§¥%%€§¥$§gkégh?géggpgﬁpﬁﬁg?ﬁggtreatnent of peptic ul cer

di seases, 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

Phar mac e tRCHNICADFIELDW99/ 55706 and W)99/55705 (AstraZeneca) and from
publicatigns by 3..1. mnski,et al. i he Journal of Medical Chem stry
(vol . 28, ?E‘% ‘,"’“T%’@‘%‘VBWﬁbﬁ%&ﬁ@dﬁ‘&”‘i@?%“ﬁ&?‘?hSﬂ&? 2047- 2051,

1987; ¥ 0l thereb?, whichi Sfibk 86enchOB 6 enddpenovsl stimithted 23kichdill seckiSdnd 20 For a review

of the pharnacoh;gy of the gastric acid pung t he H+, K+-ATPase), see Sachs
et al. (1A553n bepsrgm thpprgventigh and geagpent of gastreigiestingnilammatogydiseaspp have now f ound

addi t i onah Agmé sipedis! R Gaviestiofl felfdsho comPbuds dheRRntionySi&ELh teBpy: ke treatnent 25
of peptic ul cer "di seases _exhi biting advant ageous properties and potency.

Dl SCL OSUmocess=s foqpreppyationypf sych new compounds; to pharmaceutical compositions
containing at least one compound of the invention, or a therapeutically acceptable salt

10 thereof, as active ingredient; and to the use of the active compounds in the manufacture of
medicaments for the medical use indicated above.

BACKGROUND ART
Substituted imidazof1,2-a]pyridines, useful in ihc treatment of peptic ulcer diseases, are

15 known in the art, ¢.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
WO099/55705 (AstraZeneca) and from publications by J. J. Kaminski et al. in the Journal of
Medical Chemistry {vol. 28, 876-892, 1985; vel. 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 Sat.:hs
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
35 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 H*, K*-ATPase and thereby as inhibitors of gastric acid

30 secretion.



It has surprisingly been found that conmpounds of the Fornmula | are
particularly effective as inhibitors of the gastrointestinal Ht, K3}7AEBa98
and thereby as inhibitors of gastric acid 30 secretion. 2 2 FEB 2006 WO
03101 8582 PCTI SEC2101489 2 In one aspect, the present invention thus relates
to compounds of the general Fornmula | 5 1 or a pharmaceutically acceptable
salt thereof, wherein Het is a 4-, 5-, or 6-nenbered aromatic or aliphatic
het er ocycWO8M¥8p contai ning at | east one nitrogenPCHEYEMor sul phur
atom substituted with a R3 and a B4 group in the ortho positions; to Rl is
(a) H (b) CH3, or (c) CH2OH, 15 is (a) CH3, or (b) CH2CH3; R3 and R4
are independently selected fromthe group of 20 (a) H, (b) C-C6 alkyl, (c)
hydroxyl ated Ct-C6 al kyl, or (d) halogen; is R5 and R6 are independently
sel ected substituents, conprising C, H N, 0, S Se, P and

In one aspect, the present invention thus relates to compounds of the general Formula 1

o R

R
Ts 7N R?

ora pharmaceutically acceptable salt thereof, wherein Het is 2 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;

1w Rlis
(a)H,
(b) CH3, or
(c) CH;OH;

s RZis
(2) CH3, or
(b) CH;CHy;

R3 and R are independently selected from the group of
1) {a) H,
() C;-Ce alkyl,
(c) hydroxylated Cy-Cg alkyl, or
(d) halogen;

» RS and RS are independently selected substituents, comprising C, H, N, O, S, Se, P and
halogen atoms, which give compounds of Formula I a melecular weight < 600;



hal ogen atons, which give conpounds of Fornmula | a nol ecul ar weight !5 600;
2 2 F EB 2006 WO 03/018582 PC s/ SE02/01489 3 R5 and R6, together with the
nitrogen atomto which they are attached, forma saturated or unsatur gEgds
ring optionally containing one or nore further heteroatons and; s Xis (a)
NH, or (b) o. As used herein, the term"Cl -C6 al kyl" denotes a straight or
branched al kyl group having ro froml to 6 carbon atons. Exanpl es of

said. Cl-C6 al kyl . includes, but is not limted to, I t hyl, n-propyl,
iso-proij?eﬂyﬁﬁ%yl, i so-butyl, sec-butyl, t-butyl gﬁhgé¥?ggbht- and
branched-chai n pentyl and hexyl. The term "hal ogen" includes fluoro, chloro,
bronmo and iodo. 15 The term"4-, 5-, or 6-nenbered aromatic or aliphatic

het erocyclic group containing at |east one nitrogen, oxygen or sul phur
atom' includes, but is not limted to substituted or unsubstituted

azetidine, fur t hi ophene, pyrrol e, rroline, pyrrolidine, dioxolane,
oxat hi ol ane?yﬁ‘%&(’ow WB'EE'EBE’EE‘"PWP‘&Q@%&]’ thexareiatactied, forma gt ne,

i mi dazol i di geunsstithied Mefoptigdlly ohBAMkE bikfor My AR} hetr&ifomsiai®xazol e, o

I sot hi azol e, oxadi azol'e, furazan, triazole, thiadiazole, pyran, pyridine,
pi peri di ne, di oxane, norpholine, dithiane, oxathiane, thionorpholine,
pyridagi ng,; pyrimdine, pyrazine, piperazine, triazine, thiadiazine,

di t hi azi ne ?rou s, and shall be understood to include all isonmers of the
above ident {® ogroups. The term "azetidinyl"™ shall, for exanple; be

under st ood g nclude the 2-, and 3-isomers and the 15 teans "pyridyl" and
"pi peridiny shall, for exanple, by understood to include the 2-, 3-,

As used herein, the term “Cj—~Cy alkyl" denotes a straight or branched alkyl group having

10 from 1 to 6 carbon atoms. Examples of said C|-Cg alkyl includes, but is not limited to,
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and
branched-chain penty} énd hexyl. '

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

1 terms "pyndyl” and “piperidiny ”” 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 al} the diastereomeric forms
3  possible (pure enantiomers, racemic mixtures and inequal mixtures of two enantiomers)

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



and 4-isonmers. The pure enantioners, raeem e m xtures and unequal m xtures
of two enantioners are wthin the scope of the invention. It shoul ¢ bEEg 7006
understood that all the diastereoneric forns 30 possible (pure enantiomners,
racem c m xtures and unequal m xtures of two enantioners) are within the
scope of the invention. Also included in the invention are derivatives of
the 2 2 F E B 2006 WD 83/ 918582 PCT/ SE02/ 01489 4 conpounds of the Formul a

t hat havev@M@1¥8%| ogi cal function of the conmpounds S¥TV3REONEEGr | a 1.

Dependi ng on the process conditiong the end products of the Fornula | are
obtained either 5 in neutral or salt form Both the free base and the salts
of these end products are within the scope of the invention. Acid addition

sal ts of chisuReVeraR FaRRAha R Ihe bidloBRA AEktdARPWE chfffount oPfe t r@ansformed into
the free cbase usi ng basic agentt:s such as al kal i gr by ign eexchange. The free

base i o dletmilnlked may al so formsalts with organic or inorganic acids. 15 20
In the preparation of acid addition salts, preferably such acids are used
which forns suitably therapeutically acceptable salts. Exanples of such

aci ds ar éeperating om the groresnacnditions thechd produbty df the Finonla tare obtginedzithegphur i ¢ aci d,
phosphori.c _aci.d ik [l i | i ti icyclic aronati,c or

het er otydf P‘f’é‘g?:ié% o>{‘§/ '(ﬁ)cr’tﬁglﬁ?%%%ﬁcl %‘Qgﬁc‘ff%g ??tlls]?fgﬁn é’éocj”ru%tf?ffgg@ﬁiha,' acetic acid,
pr opi oni Geape ofithe mwentomi ¢ aci d, glycolic acid, lactic acid, malic acid,
tartaric acid, citric acid, ascorbic acid, maleic acid, hydroxymaleic acid,
pyruvi-c acid, p-hydroxybensoic acid, enbonic acid, nethanesul phonic acid,
et hanes ul Avkiadiitiopsitdof tiryhehw comypdtults R il st Rnddi pér se be transformed

imd the free base using basic agents such as alkali or by ion exchange. The free base
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 Mpeutically acceptable salts. Examples of such acids are hydrohalogen acids
such as hydrochloric acid, snlphmic acid, phosphonc 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, hydroxyethanesufphonic acid,
halogenbensenesulphonic acid, toluenesulphonic acid or naphthalenesulphonic acid.

20 '

Preferred compounds according to the invention are those of the Formulal ora

pharmaceutically acceptable salt thereof, wherein Het is R* = R ;

I

Y

Rlis
25 (2)H,
(b} CHj, or
(¢) CH,OH;



hal ogenbensenesul phoni ¢ aci d, tol uenesul phonic acid or napht hal enesul phoni c
acid. Preferred conpounds according to the invention are those of tHe? FER 7806
Formula | or a pharmaceutically acceptable salt thereof, wherein Net is R
25 Rl is (a) H (b) CH3, or (c) CH2OH, 2 2 FEB 2006 WD 83/ 015582

PCT/ SE02/ 01489 5 R2 is (a) CH3, or (b) CH2CH3; s R3 and R4 are

i ndependently selected fromthe group of (a) H (b) C-C6 alkyl, (c)

hydr oxy| aV@&¥88%6 al kyl, or (d) hal ogen; 10 R5 an&CHEEOXPUIY ndependent |y
sel ected substituents, conprising G H N 0, S Se, P and halogen atons,
whi ch gi ve conmpounds of Formula | a nol ecular weight !5 600; R5 and RG6,
together with the nitrogen atomto which they are attached, forma saturated
or is unggturated ring optionally containing one or nore further

heteroatons; x is
(3)CH3,0I

{b) CH,CH;3;

5 R3and R4 are independently selected from the group of
{a) B,
{b) C}-Cg alkyl,
(c) hydroxylated C}-Cg alkyl, or

(d} halogen;
10

RS and RS 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 RS, 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
3

Y is S, SO, SO,, 0, NH, C=N, and N=C.

More preferred compounds according to the invention are those of the Formulalora

pharmaceutically acceptable salt thereof. wherein Het is R* v R’ ;

/

Y
25 Rlis CHy or CH)OH;
R2is CHa, or CH,CHj;

R3 and R* are independently selected from the group of H, C)-Cg alkyt, hydroxylated C1-
Cg alkyl, and halogen,;



(a) NH, or .(b) O0; and 20 Yis S, SO S@2, O NH, C=N, and N=C. Mre
preferred conpounds according to the invention are those of the Forrmu} BF# 2086
a pharmaceutically acceptable salt thereof wherein Het is / , R3; zs Rl
is CH3 or CH2ZOH, R2 is CH3, or CH2CH3; R3 and R4 are independently sel ected
fromthe group of H C-C6 al kyl, hydroxylated Cl1- C6 al kyl, and hal ogen; 2
2 FEB 2006 WD 03/911582 PCTI SE02/01489 6 R5 and R6 are independently (a) H,
(b) C1- Co™9&¥4%582 ¢) nono or di hydroxyl ated Cl-C6 al P¢FSERQOEE) C1-C6

al koxy-substituted Cl-C6 al kyl, . ( CzZ-C6 al kenyl, (1) C2-C6 al kynyl, (9)
hal ogenated C1-C6 al kyl, (h) C3 - cycloal kyl, to (i)

cycl oal kyl -substituted Cl1-C6 al kyl, (j) aryl, in which aryl represents
phenyl,  pP¥Sdn@ Wb arc bfdbRRn0r furanyl, optionally substituted by one or nore

substi tuent ? )i]el ected from hal ogen, Cl-C6 al kyl, Cl1-C6
. alh,

(b) C,-Cy alkyl,
(c) mono or dihydroxylated C;—Cy alkyi,
5 {d) C;{-Cg¢ alkoxy-substituted C{—Cg alkyl,
(€) C~Cg alkenyl, '
() C;~Ce alkynyl,
(g) halogenated C;~Cg alkyl,
(h) C3-Cg cycloalkyl,
0 (i) cycloalkyl-substituted C;-Cg alkyl,
(i) aryl, in which aryl represents phenyl, pyridyl, thienyl or furanyl, optionally
substituted by onc or more substitvents sclected from halogen, C;~Cg alkyl, C;—Cq
alkoxy, CF3, OH, nitro, amino, C|—Cg alkyl-NH-, (C ]A'-'C6 alkyi},-N-, or CN,
(k) aryl substituted C;—Cg alkyl, in which aryl fcprcscnts phenyl, pyridyl, thienyt 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,~Cj
atkyl); N-, or CN, '
{1) R&-alkyl, in which R8 is NH,C=0-, C;—C; alkyl-NHC=0-, (C,~C¢
alkyl}y;NC=0-, C;—C alkyl-OOC—, NH;80,~, C;-C¢ alkyl-SO,NH-,
2 ArSO;NH-, cyano, C 1-Ce alkyl-CO-NH-, C-Cg alkyl-OOCNH-,
C;-C¢ atkyl-0-, C,~C;, alkyl-SO-, C,-Cy alkyl-S—, C;—Cg alkyl-S0O;-,
C;—Cg alkyl-C=0-, NH,—, C;—C; alkyl-NH-, (C;-C; alkyl)y;N-, ArCONH-,
ArNHSO5—, (Ar),-N-80,—, C;—C; alkyl-NHSO5—, A1S-, ArSO-, ArSO,-, ArC=0-
, NHyCONH- C;—C; alkyl-NHCONH-, (C;—Cg alkyl);-NCONH-, AINHCONH-,
25 (Cy—Cg)yN-805-, Ar-0—, Ar-NH-, Ar(C;~Cg)N—, or (C1—Cg),NSOo~; wherein Ar
represents phenyl, pyridyl, thienyl or furanyl, optionally substituted with one or more
substituents selected from halogen, C{—Cg alkyl, C{—C¢ alkoxy, CF3, OH, CN, nitro,
amino, C}—-Cg alkyl-NH-, or (C{—C¢ alkyl);N-;

% RS 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;



al koxy, CF3, OH, nitro, amno, Cl1-C6 al kyl-NH, (Cl-C6 al kyl)2-N-, or CN,
(k) aryl substituted C1-C6 alkyl, in which aryl represents phenyl, g@yiFibt6
thienyl or 15 furanyl, optionally substituted with one or nore substituents
sel ected from hal ogen, C 1-C6 alkyl, C 1-C6 al koxy, CF3, OH, nitro, amno C
1--C6 al kyl-NH, (C 1-C6 alk)l)2-N--, or CN, (1) R8--alkyl, in which R8 is
NH2C , C1-C6 al kyl -NHC=O-, (Cl--C6 al kyl)2NC=0O, Cl1-C6 al kyl -0O0C-, NHZSO2-,
Cl- C6 al k¥YP , 20 ArS2NH-, cyan, Cl-C6 al kyl PCEHER@01485C] _ Cp

al kyl -OOCNH-, Cl1-C6 al kyl -0, Cl-Cg al kyl -SO-, Cl-C6 al kyl-S-, Cl-C6

al kyl -S02-, C1-C6 al kyl-C=0-, NH2-, C1-C6 al kyl-NH, (Cl-C6 al kyl) 2N, .
ArCONH-, ArNHSO2-, (Ar)2-N-S2-, Cl1-C6 al kyl --NHS®2-, ArS-, ArsO, Ars-,
ArC=0- , NH2CONH C1-C6 al kyl - NHCONH-, (Cl-C6 al kyl)2- NCONH-, Ar NHCONH-, 25
(C1l-C6) 2-N-S@2-, Ar-O, Ar-NH, Ar(Cl-C6)N-, or (C1-C6)2NSQ2-; wherein Ar
represent®¥Bphenyl , pyridyl, thienyl or furanyl, optionally substituted with
one or m)re(a)gﬁb&ti tuents selected from hal ogen, Cl1-C6 al kyl, Cl-C6 al koxy,
CF3, OH, CN, nitro, amno, Cl-C6 alkyl--NH, or (Cl-C6 alkyl)2N; 30 R5 and
R6 may togefi&.amith the nitrogen atomto which they are attached, forma
saturated or unsaturated ring optionally containing one or nore further
heteroatons; 7 2 F E B 2006 WD A3J(r)185S2 PCT/ sE02/014s9 7 xis (a) NH, or
(b) 0, an¥liss, 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 Hetis R d ~R".;

10
R} is CH; or CH,0H;
R2 is CHs, or CH,CH;;
R3, and R4, are independently hydrogen or C;-Cg alkyl;
RS and RS are independently
13 (®H,
(b) C;-Cg alkyl,
(¢) mono or dihydroxylated C;-Cg alkyl, or
(d) C4-Cg alkoxy-substituted C1-Cg alkyl;

X is NH, and
22 YisS, O NH, C=N, or N=C.

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

R~/ ) R
Het is Y ;-
s RlisH, CH;, or CH,OH;
RZis CH;, or CH,CH;;

R3 is Cy-Cg alkyl;



Yis S, SO S02, 0, NHL CN, or N=C. Particularly preferred conpounds
according to the invention are those of Formula | or a pharnaceuti el FyB 2006
acceptabl e salt thereof, wherein Het is 4 R3; 10 Rl is CH3 or CH2ZOH, R2 is
CH3, or CH2CH3; R3, and R4, are independently hydrogen or Cl1-C6 al kyl; R5
and R6 are independently 15 (a) H, (b) C-C6 alkyl, (c) nono or

di hydroxylated C I -C6 alkyl, or (d) Cl-C6 al koxy-substituted Cl -C6 al kyl;
Xi sSNH, and¥9&¥$L 5 0 NH, C=N, or N=C. Anot her enBSH?HRAM%f the present
invention is a conpound of Formulagl wherein Het is 25 REis H CH3, or
CH2OH, R2 is CH3, or CH2CH3; R3 is Cl-C6 al kyl; 22 FEB 2006 WO O3/ d1*5%$2
PCTI SEQ2/ 014P 8 R4 is Cl-C6 alkyl; R5 and R6 are each independently sel ected
from hydg;qgg, Cl.- 6 al kyl, nmono or dihydroxylated Cl-C6 al kyl, Cl-C6

al koxy- (& e 9% hydroxyl ated CI-06 al koxy- (Cl-

R3 and R are each independently selected from hydrogen, C;-Cg alkyl, mono or
dihydroxylated Cy-Cg alkyl, C;-Cg alkoxy-(C}-Cg alkyl), bydroxylated C;-Cg alkoxy-(Cj-
Cg alkyl) or R> and R% may together with the nitrogen atom to which they are attached,

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

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

R~_~ R

10 Hetis ;

R! is CH;;

R2is CHy;

R3 is C}-Cg alkyl;
15 R%is C1-Cg alkyl;

RS and RS are each independently selected from hydrogen, C1-Cg alkyl, mono or

dihydroxylated C 1-Cg alkyl,'Cl-Cﬁ alkoxy~(C1-Cg alkyl), hydroxylated C;-Cg alkoxy-(Cy-

Cg alkyl) or R3 and RS may together with the nitrogen atom to which they are attached,

form morpholine or hydroxylated pyrrolidine;
x»  Xis 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-
2 carboxamide or a pharmaceutically acceptable salt thereof.



C6 al kyl) or R5 and R6 may together with the nitrogen atomto which they are
attached, s form norpholine or hydroxylated pyrrolidine; X sNH and?Yirgond.
Yet anot her enbodi nent of the present invention is a conmpound of Formula I
wherein to Het is Rl is CH3; R2is CH3; R3is C-C6 alkyl; 15 R4 is Cl-C6
al kyl; R5 and R6 are each independently sel ected from hydrogen, Cl-C6 al kyl,
nono or di hydroxyl ated Cl1-C6 al kyl,' C1-C6 al koxy-(Cl1-C6 al kyl),

hydr oxy| a¥@&MEB5 al koxy- (Cl- C6 al kyl) or R5 and RETAEMHget her with the
nitrogen atomto which they are attgached, form norpholine or hydroxylated
pyrrolidine; 20 xis NH;, and Yis S or 0. Mst preferred conpounds of the
present invention are

2, 3-di met hyt - 8-[ (2, 4di net hyl -t hi ophen- 3-yhnet hyl )-am no]-imdaio[l, 2-al pyrid
i ne-6- 25PRER de or a pharmaceutically acceptable salt thereof. 2 2 FEB
2006 WO 43/818582 PCT/ SE02/ 01489 9 PREPARATI ON The present invention also

provides the foll ow ng processes for the manufacture of conpounds with the
gener al FBwpresent invention also provides the following processes for the manufacture of

coinpounds with the general Formula L

Process A

Compounds of Formula H

(1D
o wherein R}, RZ, RS and RS are as defined for Formula I can be reacted with compounds of
the general Formula Il

A

Het
am

15 wherein Het is defined for Formula L, in the presence of a L_ewis acid, e.g. zinc chloride ta

compounds of the general Formula IV,



5 Process A Conpounds of Forrmula Il NH2 (I1) to wherein Rt, R2, R5 and R6
are as defined for Formula | can be reacted with conpounds of the gehefRI?008
Formula 111 15 wherein Het is defined for Formula I, in the presence of a
Lews acid, e.g. zinc chloride to conpounds of the general Fornmula N, 2 2
FEB 2006 WD 031$1S582 PCTI SE421 1439 10 (1V) wherein R, R2, R5, R6 and
Het are as defined for Formula 1, whereupon the conpounds of the general
Fornul a | YO4¥&8¥2duced e.g. by using sodi um bor ohydACASEG®48bHdi um

cyanobor ohydri de to conpounds of tlrbe general Formula | wherein X is NH The
reactions can be carried out under 'standard conditions in an inert solvent
e.g. nethanol or ethanol. Process a 10 Conpounds of the Fornmula V, M 15
wherein R1, R2, R5, R6 are as defined for Formula | and Ais NH2 or OH can
be reacted w th conpounds of the Formula VI 2 2 FEB 2006

"o Q!
R\
N5 = N/\S‘Rz
N
©
Het
(V)

wherein R?, R?, RS, R6 and Het are as defined for Formula I, whereupon the compounds
5  of the general Formula IV 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 €.g. methanol or ethanol.

Process B
10 ‘
Compounds of the Formula V,
0 . R
R\
N Z "N
R S N
A
W)

15
wherein R1, R2, R3, R6 are as defined for Formula I and A is NH; or OH, can be reacted
with compounds of the Formula V1



WD g3/ 0185S2 PC /SE02101489 |i (Z Het wherein Het is as defined for
Formula | and Z is a leaving group, such as a halide, tosyl or s n®syfrp 1%
t he conpounds of the Formula I. It is convenient to conduct this reaction in
an inert solvent, e.g. acetone, acetonitrile, dinethoxyethane, nethanol,
ethanol or dirnethylformannide wth or without a base. The base is e.g. an
al kali nmetal hydroxide, such as sodi um hydroxi de and potassi um hydr oxi de,
an al kal i WHB¥HPS8Ear bonat e, such as potassi um car boRET/SENIAESIS odi um
carbonate; or an organic am ne such as triethylam ne. to Process C A process
for manufacture of conpounds with tHe general Fornula I conprises the
follow ng steps: is a) Conmpounds of Forrmula VII F2N VII wherein R, R2, Het
and X are as defined in Fornula 1, cgn be hydrol yzed under standard m
conditions to the correspondi ng carﬁ xylic acid of Fornula VIIl 2 2 FEB 2006
WO 83/ 818582 PCT/ SE02/ 01489 12 VI I} b) Conpounds of the Formula VIII wherein
Rl1, R2, Het and X is as defined iHHﬁornula | can be reacted with am no
conmpounds of Formula I X D

wherein Het is as defimed for Formula [ 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 1s e.g. an alkali metal hydroxide, such
as sodium hydroxide and potassium hydroxide, an alkah metal carbonate, such as

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

10
Process C

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

following steps:

15 a) Compounds of Formula Vi1

e R1
H,N = N’{gh_#
. P

Het v

X

wherein R}, R2, Het and X are as defined in Formula I, can be hydrolyzed under standard
»  conditions to the corresponding carboxylic acid of Formula VHI



5 wherein R5 and R6 are as defined for Formula I, in the presence of a
coupling reagent, such as o-Benzotriazol-l-yi-N NN, 6N - Tetranethyngqwg%p
tetrafluoroborate (TBTU) to the io corresponding am de conmpounds of the
Formula |I. The reaction can be carried out in an inert solvent under
standard conditions. MEDICAL USE 15 In a farther aspect, the invention
relates to conpounds of the formula I for use in therapy, 1in particular for
use agai n¥PYUEW oi ntestinal inflammatory di seases. PEREERMAKt | on al so

provi des the use of a compound of the fornmula I in the manufacture of a

nmedi cament for the inhibition of gdstric acid secretion, or for the
treatnent of gastrointestinal inflanmatory diseases. 20 The conpounds
according to the invention may thus, be used for prevention and treatnment of
gastrointestinal infla ory dise ses and gastric acid-rel ated di seases in
mammal s i ncl udi ng man, stritis, gastric ulcer, duodenal ulcer,
refl ux esophagitis an RN 831818582 PCTISEC2/01499 13

Zol l'inger-Ellison syndromne. Ku nDre t he conpounds may be used for
treatment of other 'gastrointgstinal disorders where gastric antisecretory
effect is desirable, e.g. in xpatients with gastrinomas, and in patients

w th acute upper gastrointzﬁjinal bl eeding. They nmay also be used in

patients in intensive care gjtuations, and pre-and postoperatively to 5
prevent acid aspiration and stress ul ceration. YHe typical daily dose of the
active substance varies within a wde range and will depend on various

factors such as for exanple the individual requirenent. of each patient, the
route b) Compounds of the Formula VIII wherein R1, R? Hetanansasdeﬁnedeormula]

can be reacted with amino compounds of Formula IX

wherein R and R® are as defined for Formula 1, in the presence of a couplizig reagent, such

as o-Benzotriazol-1-yl-N,N,N’.N’-Tetramethyluronium tetrafluoroborate (TBTU) to the
10 corresponding amide compounds of the Formula I. The reaction can be carried out in an
" inert solvent under standard conditions.

MEDICAL USE

15 Ina 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 1 in the manufacture of a medicament for
the inhibition of gastric acid secretion, or for the treatment of gastrointestinal inflammatory
diseases.

0
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



of adm nistration and the disease. In general, oral and parenteral dosages
will be inthe iorange of 5 to 1000 ng per day of active substancez FEB 2006
PHARMACEUTI CAL FORMULATIONS I n yet a further aspect, the invention re é%es
to pharmaceutical conpositions containing at 1s |east one conpound of the

I nvention, or a therapeutically acceptable salt thereof, as active

i ngredi ent. The conpounds of the invention can also be used in fornul ations
t oget her WP#HP¥her active ingredients, e.g. anti biPETSEROML as
anoxicillin. 20 For clinical use, H e conmpounds of the invention are

fornmul ated i nto pharmaceutical forfrulations for oral, rectal, parenteral or
ot her node of adm nistration. The pharnmaceutical formulation contains a

conmpound . 1 D ﬁp&kgg ' gggp' ' | har maceutical | y
accept ablé’hfn%%g&% S. ﬁlle"[mcear r |’g§%%§&6¥%bgﬁs§dfoghﬁ%g{"?gpsol id, 25

sem - sol i ahepgastronjestivial disdrdersiwhercogasteic asipstetopy effbttdsdesiphlerapeut | cal
preparations are a further,. object.of the inventian. Usual t he amount of
active cORPHETHE rLmgmps,and in Ba.tH t§%13/3°8§7 “P%éﬁ"gjﬁ‘!m%sﬁ"‘t‘ ﬁ@edbrfge@/f?at i on,

pr ef er abl jaylaRb vewsd i pltierls DintsivaRarg Kituatidhs, RiEpra i posbserAivdly topar ent er al  use
and preferably between 0.1 and 50% by wei ght in preparations for oral

admi ni st rPEEYERIACtd apTaiion agesiess HlsEaliiy 03101S5S2 PCTI SE02/ 01489 14 In the

preparation of pharmaceutical fornulations containing a conpound of the
present invention in the formof dosage units for oral adm nistration the

conpound Bempcldalyfiey o artive sepsiapce Marieh Vitkin a pislpepopeand wilbdepeident s, such as
| act 0se, R3S FOOR such A B Lx@inple R MAVidaL requirement of each patient, the route

of administration and the disease. In general, oral and parenteral dosages will be in the
0 range of 5 to 1000 mg per day of active substance.

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.

For clinical use, the compounds of the invention are formulated into pharmaceutical
formulations for oral, rectal, barentera] or other mode of administration. The
pharmaceutical formulation contains 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.



starch, anyl opectin, cellulose derivatives, gelatin, or another suitable
ingredient, as well as 5 with disintegrating agents and | ubricati ng 2d0efg #06
such as magnesi um stearate, calcium stearate, sodiumstearyl fumarate and
pol yet hyl ene gl ycol waxes. The m xture is then processed into granules or
pressed into tablets. Soft gelatin capsules may be prepared with capsul es
containing a mxture of the active 10 conpound or conpounds of the

i nventi on"ORYEBIbl e 0il, fat, or other suitable veWEE$%n$H$’ soft gelatin
capsul es. Hard gel atin capsul es may, contain granules of the active conpound.
Hard gel ati n capsul es may al so cont'din the active conpound i n conbi nation
with solid powdered ingredients such as |actose, saccharose, sorbitol,

manni t ol , .. pot at E'F' rnsta amyl in ul derivatives or
gel atin. lf@’e Iﬂg?%ﬁ%;"%ﬁ S g@ﬁiﬁ%‘?‘%ﬁm n'ngrgg‘g{’?%dﬁm ‘?rgflyd'qtféggnrqepar ed (i) in
t he f or m infensenip de fénmrof dasagewhitscfbr otad adrainistratitvethe ainipeendseibaddamayde M xed with a

neutral fat base; . (ii).in.the form, of gelatin rectal capsul e which

cont ai ns T’ﬁ%‘Pﬁ’ *%PS%J%@ ef“ﬁsmhr?f!??tﬂ?”esa TS50 étal:pmt »0il, paraffin
oi | or ot e¢h, swiépeétinpeell6ibse Gbrivalives, geltinabr afothe Glinble GRRGHteSE wellbd i ) In the form
of a ready 20 made micro enenm; . or gi%é in the formof a dry mcro enema

f or mul &t i Gith feintegzatng 2gEp aRd lphricaiigs pRSS SUCh PY AP LTS CA%H " prior to

admi ni St I dMala@NsodhinGithi] RMGRS b joFBEylERTelyes Vax@UMK: Rk Blian May be prepar ed
in the formof syrups or suspensions, €.g. solutions or suspensions

cont ai ni nkjecessefhipty glnules o5 pregred e WhisSht of the active ingredient and the
remai nder consi sting of sugar or sugar alcohols and a m xture of ethanol,
wat er, glycerol, propylene glycol and pol yethylene glycol. If desired, such
l'i quid p%lo@psalmmys maybeerprisd WitlrIpwies pRytaiing amaixture oftho petivg  agent s,

sacchayi %m?&ﬂd%ﬁo%&%ﬁ?&ﬁ&%!ime%h,!d&é&%ﬁ o] 2O bt titer éumtEMHkg%ragent . Liquid
preparations for oral adm nistration nmay also be prepared in the formof a
dry powdeseft gelatincapsples Handigelatinccapsules may-contain grabiles of tie petive cqmpound. t 0 use. 30

Hard gelatin capsules may alsc contain the active coinpound in combination with solid

powdered ingredients such as lactose, saccharose, sorbitol, mannitol, potato starch,

cornstarch, amylopectin, cellulose derivatives or gelatin.

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

which contain the active sul_wstance 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 suitaﬁle 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, ¢.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.



2 2 F EB 2006 WD 03/818582 PCT/ SE02/ 01489 15 Sol utions for parenteral

adm ni stration may be prepared as a solution of a conmpound of the DrivEry jpgn
in a pharnmaceutically acceptabl e solvent, preferably in a concentration from
0.1%to | O% by weight. These solutions may al so contain stabilizing

I ngredi ents and/or buffering ingredients and are di spensed into unit doses
in the formof anpoules or vials. 5 Solutions for parenteral adm nistration
may al so BQ®¥¥EILred as a dry preparation to by relSHSERPW%d with a

sui t abl e sol vent extenporaneously bgfore use. The conpounds according to the
I nvention can also be used in fornulati ons together wwth other active

i ngredients, e.g. for the treatnent or prophylaxis of conditions involving
to infection. “p-ﬁhj: : ' ri uch ot her
active i n%‘?‘gﬁ'%fms rr%%p%g&"gﬁ?%ﬁlr@&o%?%ﬁ%%%ﬁt@@ﬁ%&ﬁ#@?%?? O lactam

ant i bi ot i insengorcih 2 pharmacenticallyl acéeptable soiysnicprefeiably in aepdeatativinfrom cef acl or or

cefi xi nme; o o h i de ch - ervthro oyl r.clarithromycin;

tetracycl ?Ve'éo s&%@fiﬁ’%i@% n'ke{ay rsog%’%l/nc%ﬁ'lzﬁ' lngrefgnqs ﬁiﬁi)ﬁogl ycosi des such
as gent anwdiering Highetbiving Ghdarodispensed mtd uaft dosein ithedbrane ampoutds opsalfnor f | oxaci n,

Ci profloxg?cii n or enoxafi .. others ugg as troni dazol e, nitrofurantoin or
chl or aAphBitoss for Rgpentery gﬁﬁ?ﬁ?f‘ﬂ’r@ay@ RPSPRIRFY b7 CHBieRardgp {oPYsuch as bi snut h
subci t r at Reonftirgedyith aSuitR! sbietlt alt@npordatdaiiibdiors udecar bonat e, bi snuth subnitrate

or bismuth subgallate. 20 The conpounds according to the invention can al so
be used in fornulations together with other active ingredients, e.g. for
the treat fRtbmphundacdoRdingdy the ifEntio Blialsb Béled i Yetvlaidéhs togRA4 G@REN | nduced

gastric ulcer. Such other active ingredients may he an NSAI D, an NO
other active ingredients, e.g. for the treatment or prophylaxis of conditions involving

i infection by Helicobacter pylori of human gastric mucosa. Such other active ingredients
may be antimicrobial agents, in particular:
o p-lactam antibiotics such as amoxicillin, ampici!lin, cephalothin, cefaclor or cefixime;
» macrolides such as erythromycin, or clarithromycin;
e tetracyclines such as tetracycline or doxycycline;
15 & aminoglycosides such as gentamycin, kanamycin or amikacin;
» quinolones such as norfloxacin, ciprofloxacin or enoxacin;
» others such as metronidazole, nitrofurantoin or chloramphenicol; or
» preparations containing bismuth salts such as bismuth subcitrate, bismuth subsalicylate,
bismuth subcarbonate, bismuth subnitrate or bismuth subgallate.

0
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 2 bisphosphonate.

kL

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

synthesis of compounds according to the invention.

3  Thus, the invention includes compound of Formula (EV)



NSAI D, a COX-2 inhibitor or a bisphosphonate. 25 I NTERVEDI ATES A further
aspect of the invention is new internedi ate conpounds which are usefu} FEMI005
the synthesis of conpounds according to the invention. 30 Thus, the

i nvention includes conpound of Formula (1V) 2 2 FEB 2006 WO 03! $18582

PCTI SE02/ 01489 16 wherein Rl, R2, R5, R6 and Het are as defined for Formula
1 above. 5 EXAMPLES 1. PREPARATI ON OF COVPOUNDS OF THE | NVENTION to
Exanpl e )WP9BBhesi s of 8- (x(2,4-di nethylthien-3 PCT/SE02/01489

yl ) met hyl Jam no) - 2, 3-di net hyl i m dazo[ |, 2- aJpyri di ne- 6-car boxam de 15
8-Anino-2,3-dinethylinidazo[l,z-aJpV%idine-6-carboxanide mesyl ate (0.36g, 1
nmol ), 2, 4-di nmet hyl t hi ophene- 3- car bal dehyde (0.17 g, 1.2 mmol), zinc
chloride (0.15g, 1.1 mmol) 2 2 FEB 20U6 WD 83/918582 PCT/ SEO2r 01489 17 and
sodi um cyanoborchydride (0.14 g, 2.1 mvl) were added to nethanol (20 m)
and the mxture was refluxed for 20h. under nitrogen atnosphere. After
cooling to room tenperaturedgriethylarnine (0.5 nm) was added to the

reaction m xture and th%fsol nt was
: ~ :
li]’ ~ N,giRz

R’ N

wherein R}, R2, R3, R and Het are as defined for Formula 1 above.

EXAMPLES
1. PREPARATION OF COMPOUNDS OF THE INVENTION
o Example 1.1

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

a]pyridine-6-carboxamide
0 Me
HN™ N’&Ms
\‘ "“‘N
NH

15

8-Amino-2,3-dimethylimidazo[ 1,2-a]pyridine-6-carboxamide mesylate (0.36g, 1 mmol),
2 A-dimethylthiophene-3-carbaldehyde (0.17 g, 1.2 mmol), zinc chloride (0.15g, 1.1 mmol}



evapor at ed under reduced pressure. Purification of the residue by colum
chromat ography 5 on silica gel using nethylene chloride: nethanol (10:1) as
eluent gave 6 ng (2 % of the title conpound. 'H NVR (300 MHz, DVBSG-E)R 280k
2.15 (s, 3H), 2.25 (s, 3H, 2.35 (s, 3H, 2.45 (s, 3H, 4.3 (d, 2H), 5.4
(t, ' H, 6.6 (s, I H, 6.9 (s, I H, 7.3 (bs, I H, 7.95 (bs, 1 H, 8.1 (s,
1 H to Exanple's 1.2 -1.23 Exanples 1.2-1.23 is prepared according to the
procedure depicted in Scheme 1, see below. As the starting conmpound A in the
reacti ons" PREHBt | owi ng conpounds were used. 1S 2 2"?@%“2’8@%9 s WD 03/ 0185S2
18 or As the reacting conpound D thke; foll ow ng conpounds were used. DI HO D2
D3 ~~~\NH T NH2 | HO D5 HOB\/QO,--\NH2 D6 D7 ' 'NH2 HO--CNH D9 DI D

and sodium cyanoborohydride (0.14 g, 2.1 mmol) were added to methanol (20 ml) and the
mixture was refluxed for 20h. under nitrogen atmosphere. After cooling to room
temperature triethylamine (0.5 ml) was added to the reaction mixture and the solvent was
evaporated under reduced pressure. Purification of the residue by column chromatography
s - on silica gel using methyiene chioride: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 (¢, 1H), 6.6 (s, 1H), 6.9 (s, TH), 7.3 (bs, 1H), 7.95 (bs, 1H), 8.1 (s, 1 H)

10 Examples 1.2 - 1.23

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

CH,
“ N
M, c NeOH Ho A
\N:glm' , \"‘um,
I/NH
ey

Etanol {56%)
A B

NH

1\

1

" Scheme 1 - Examples 1.2 10 1.23

Hat E

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



The foll ow ng compounds F is thus prepared.
HO \ NH HO D4 D8 22FEB2006 WD 031018582 PCT/ SE(c) 2101489 19 Al A2 DI
1. 2Exanpl e 1.3 D2Exanpl e 1.4Exanple 1.5 D3Exanple 1.6Examle 1.7 D4
1. 8Exanpl e 1.9 D5Exanple 1. 10Exanple .1 |

----NH2 DI |

PCT/ SE02/ 01489

PPEY 006
anpl e

D6Exanpl e 1.12Examle 1.13

D7Exanpl e 1. 14Exanpl e 1. 15 DSExanple 1.16Exanple 1.17 D9Ex | e 1. 18Exanpl e

1.19 Eﬂ(r&Exan11e 1. 20Exanpl e 1.21 DI | Exanpl e 1. 22Exanp

procedur e¥ORM¥S%Lqy) and sodi um hydroxi de (5 eqv) i FCHPERBIPed i n et hanol

(95%

HN /N’€ HN /N’é
N XN
NH NH
Al A2

=

4
s o )

As the reacting compound D the following compounds were used.

NH, “SNH
l |

D1 D2
HO :

Ho\/\\NH j/\NHz
l HO

D3 D6

D9 Dic

18

—=

The following compounds F is thus prepared.

le 1.23 General



and the mxture is refluxed for 24 h. The solvent is evaporated under
reduced pressure and 5 water is added to the residue. The pH is adj gst Bk g6
addition of acetic acid and the solid that precipitated is isolated by
filtration, washed with water and dried to give the title desired conpound
(B) B (Il eqv), C(lcqv), D (1 eqv) and E (2 eqv) are added to

di met hyl formam de and the to mxture is stirred at r.t. for 24 h. The

sol vent |iYO8YIHBY at ed under reduced pressure and t h&TFEIPU®e is purified by
chromat ography using silica gel and nethylene chloride/ nmethanol as el uent
to give the desired conpound F 2 2 ¥EB 2006 W 0310185S2 20 PCT/ SE02/ 01489
Tabl e 1- Conpounds according to Exanples 1.2 - 1.23 F& Ex _FA, RsY 1.2] NH2S
1.3N H20 1.4~HS 1.5H0 1.6HO , NH2S 1. 7NH20 HO NH

Al A2
D1 Example 1.2 Example 1.3
D2 Example 1.4 Example 1.5
D3 Example 1.6 Example 1.7
D4 Example 1.8 Example 1.9
D5 Example 1.10 { Example].11
D6 Example 1.12 Exampte 1.13
D7 Example 1.14 | Example 1.15
D3 Example 1.16 | Example 1.17
D9 Example 1.18 { Example 1.19
D10 Example 1.20 | Example 1.21
D11 Example 1.22 { Exampie 1.23

General procedure: A (1 eqv) and sodium hydroxide (5 eqv) is dissolved in ethanol (95%)
and the mixture is refluxed for 24 b. The solvent is evaporated under reduced pressure and

s 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

10 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



1.$S HO HO'"A"NH 1.90 HO 1.10HO,,,,.,S 1.11HO-~NH 0 j HO NH2 1.12r S HO
EX.RG, NHY R# HO NH 2 1.13r 0 27 FEB 2006

WO 93/013582 PCT/SE02/01489

20

Table 1 — Compounds according to Examples 1.2 - 1.23

N
\‘/5’
Y
Ex R.\'.‘“ Y B R!\"."" Y
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# R’ # R
NH HO
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NH
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NH
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HO.
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HO
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NH
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PO,
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HO 1. 14HO-"---"0O --'"~"NH2S 1. 15HO-"'~0 " "NH20 1.16VS 1.17v0 1. 18NH2S

1.19' -O -~NH20 1.20Ho-ONHS 1.21HO- NHO 1.22V--NH2S 1.23% ~NH20 2 2 7B B6
2006 wo 0185s2 PCT/ SE02/01489 21 s to BIOLOG CAL TESTS 1. In vitro
experinments Acid secretion inhibition in isolated rabbit gastric gl ands
Inhibiting effect on acid secretion in vitro in isolated rabbit gastric

gl ands was neasured as described by Berglindh et al. 197% Act a Physi ol .

Scand. 97WOAYWENEl 4 PCT/SE02/01
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BIOLOGICAL TESTS

1. In vitro experiments
Acid secretion inhibition in isolated rabbit gastric glands

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

1]

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 KC! 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? 86-39.

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.

Béforc 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 subcutancousty. Acid secretion is stimulated with infusion during 2.5-4 h

30 (1.2 mb/h, subcutaneously) of pentagastrin and carbachol (20 and 110 nmol’kgh,



Det erm nati on of H+, K+- ATPase activity Menbrane vesicles (2.5 to 5 }cg) were
incubated for 15 min at +37C in 18 mm Pipes/Tris buffer pH 7.4 contyl pf iR
mv MgCl2, 10 nM KCl and 2 nM ATP. The ATPase activity is was estimated as
rel ease of inorganic phosphate from ATP, as described by LeBel et al.

(1978) Anal. Biochem 85, 86-89. 2. In vivo experinments milnhibiting effect
on acid secretion in female rats Fenmale rats of the Sprague-Dawly strain are
used. The¥O/¥M38H i pped with cannul ated fistul ae i RCTVAEO28Wach (I unen) and
t he upper part of the duodenum for_collection of gastric secretions and
adm ni stration of test substances, 2’Izespectively. A recovery period of 25 14
days after surgery is allowed before testing conmmenced. Before secretory

tests, the animals are deprive f.f.00d b not ter. for 20 h- The stonach
<"1 opeat SRRV, fette FhiFD i ¥R St e Wles RO 0T et T o (4570) e
6 mM R ngwbstantds oE@ehitlegie given sitheca 66 mencifisd startinfaliedtiGalationi(in@avends St i nul ated with
i nfusion dyrin .5-4 .h 30 .2 /h, subcutapequsly) of pentagastrin and
car bachol “?W&ﬂé’“i‘f@“’%gﬂ”&é ﬁ,zrp?‘g‘ﬁfg@“é@féuv@‘@éﬂ%}‘m& BT/ SE02/ 01489 22
respecti vwwmmmimmmw@aw@mmmﬁ&mwct ed in 30-mn
fractions. Test substances or vehicle are given either at 60 mmafter

starti hg Deeasekin prderae sty the dypaiionRf Aciion- GagiReuics syl derdivaed @i ng, | nvkg), or
2 1t bef of @widt REGH, 09 N M8a 5did SpubdalcdBtel &R protRSH o Heranpvolilhd 448,  9astric cannul a

closed). The time interval between dosing and stinulation may be 5 increased
in order ¢opcentra@® t he duration of action. Gastric juice sanples are titrated
to pH 7.0 with NaOH, 0.1 M and acid output cal cul ated as the product of

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

10 administration during stimulation; the acid output during the periods afier administration of
' test substance or vehicle are expressed as fractional responses, seiting 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
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 afier 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
3 and (ii) intravenous (i.v.) administration from the rat or the dog, respectively.



Further cal cul ati ons are based on group nean responses from4-6 rats. In the
case of to admnistration during stinulation; the acid output during the
periods after administration of test substance or vehicle are expr@gsd® Hh
fractional responses, setting the acid output in the 30-mn period
preceding adm nistration to 1.0. Percentage inhibition is calculated from
the fractional responses elicited by test conpound and vehicle. In the case
of adninis&riﬁi n before stinulation; percentage |nh|b|t|on i s cal cul ated
directly P8 g%d out put recorded is after test COHSBﬂWH ¥d venhicle.

Bi oavailability in rat Adult rats the Sprague-Dawl ey strain are used. One
to three days prior to the 20 experinents all rats are prepared by
cannulation of the left carotid artery under anaesthesia. The rats used for

i ntraven %E"% t | ar vein (Popovic
(1960) )Oﬁiﬁﬂ% hy5|%ﬁ ?%Em%égg?Zgg bhéggéﬁﬁﬁ asn%r lélkec:xterlorlzed at the
nape of tlhglmenemkczoﬁﬂnBtwdxmnlpﬂeémngfﬁnmbydeMggrplm&tedmmﬂrblmdpeat edly from
the carotid | nt erva | ven dose. The

sanpl es é?gmgp% EWEP §?“gg'n PH%%Jﬁﬁ Bi oavail ability is
assessed Bsqavﬁnhﬁylfam mmmmwmkmbrowhmmhﬂswaﬂmwmder bl ood/ pl asma
concentration 0 (i) intraduodenal (i.d.) or oral (p.o.)
admi ni st rFét/“?(“)h‘géfl;)%?u?”(q)/)quqé mkﬂgus (i.v) administration fromthe rat or

t he dog, respectively. 2 2. F E B 20106 V\D 03/ 018582 PCT/ SE02/ 01489 23 The
area under the bl ood concentratjon vs, curve, AUC, is determ ned by the

| og/ | i ne W‘PM&W&F FW@“&WW%B‘BP’&T BICQEFIquUS Fogn ty by dividing the

| ast determ ned bl ood concentration by the elimnation rate constant in the
t erm nal phase The Sﬁst emc bioavailability (FO9) follow ng intraduodenal

or oral dehndr srexeropHarmier dogy of gither Yy arg gsed. They arc equipped witha
10 duodenal fistula for the administration of test compounds or vehicle and a cannulated

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

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

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 givén
orally, i.d. ori.v., I 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—pbﬁch

2 dog

The acidity of the gastric juice samples-is determined by titration to pH 7.0, and the acid
output calculated. The acid oufpm in the collection periods afier 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

1 collection and later analyzed. The systemic bioavailability (F%) after oral ori.d.
administration is calculated as described above in the rat model.



s F(%9 AUC (p.o. or i.d.) / AUC (i.v.) ) x 100. Inhibition of gastric acid
secretion and bioavailability in the conscious dog. Labrador retrieggg;ngﬁ%
Harrier dogs of either sex are used. They are equi pped with a Fo duodena
fistula for the adm nistrati on of test conpounds or vehicle and a cannul at ed
gastric fistula or a Hei denhai mpouch for the collection of gastric
secretion. Before secretory tests the anymals are fasted for about 18 h but
water is freely allowed. Gastric acid secretion is stinulated for up to 6.5
h i nfusion of histam ne dihydrochloride is (12 m/h) at a dose producing
about 80% of the individual maxi mal secretory response, and gastric juice
collected in consecutive 30-mn fractions. Test substance or vehicle is
given orally, W or i.v., | or 1.5 h after starting the histam ne infusion,
in a volu 0.5 mM/kg body weight. In the case of oral admnistration,
it shoul d“b&"Boi nted out that the test conpound is adm nistered to the acid
secreting nmain stomach of the Hei denham pouch 20 dog. The acidity of the
gastric juigc s.s determned by titration to pH 7.0, and the acid
out put caﬁéﬁﬁgﬁﬁﬁ?$ eé&ﬁgfg output in the collection periods after
adm ni stration of test substance or vehicle are expressed as fractional
responses, settingghe acid gutput in the 25 fraction precedi ng
adm nistration_ o tage inhibition is calculated fromfractiona
responses eli onpound and vehicle. Blood sanples for the
anal ysis of test |go ration in plasma are taken at intervals up
to 4 h after dosifhg. I's separated and frozen within 30 mn after m
collection and | ater angplyzed The system c bioavailability (F®% after oral
or W admnistration_i% cal cul ated as described above in the rat nodel. 2 2
E E B 2006 24 CLAI M5

Het : I

or a pharmaceutically acceptable salt thereof, wherein
Het is a 5- or 6-membered aromatic or aliphatic heterecyclic group containing at least one nitrogen,
oxygen or sulphur atom, substituted with a R* and a R* group in the ortho positions,
R'is H, CHs, or CH,OH;
R*is CH; or CH, CH;
R?, and R* are independently selected from the group of H, C (-C;, alkyl, hydroxylated C-C atkyl, or
halogen;
R® and R® are independently selected substituents, comprising C, H, N, C, S, Se, P and halogen
atoms, wherein the compound of Formula I has a molecular weight less than or equal to 600 and RS
and R6 may together with the nitrogen atom to which they are attached form a saturated or

unsaturated ring optionally containing one or more further heteroatoms and;

Xis NH, or O.

2. A compound or salt thereof according to claim | ,wherein

R/ R
Het is /
Y

R'is H, CH;, or CH,OH;

R?is CH, or CH,CHs;



1. A conpound of the formula I | or a pharnmaceutically acceptable salt
thereof, wherein Het is a 5- or 6-nenbered aromatic or aliphatic 77 FEB 2006
het erocyclic group containing at | east one nitrogen, oxygen or sul phur
atom substituted with a R3 and a R4 group in the ortho positions, R is H,
CH3, or CH2ZOH, R2 is CH3 or CH2 CH3 R3, and R4 are independently sel ected
fromthe group of IT, Ci-C6 alkyl, hydrnexylated Cl-C6 al kyl, or hal ogen;
R5 and R6 are independently sel ected substituents, conprising C, H N, C, S,
Se, P and hal ogen atons, wherein the corrpound of For mula | has a nol ecul ar
wei ght than or e to 600 and R5 a may ether with the

ni t rogen §t§ Pta’swmee Léf”ﬁ‘é()}ly%ff’%ena?lt%@ﬂ%]dh¥d6?xﬁﬂa§d§a glé’éi hypgenynsat ur at ed
ring opti ahaldRf afeandepéndey seB@eSibdiehts foompbiiaig (heiwmasoas A, ha%géns NH, Or
0. 2. A co, ound or salt thereof according to cl %

oF CHROH; TOR Yhgeipytg gppoysdohuio) s apnolepss gt s pgn oa%a’ o aﬁfﬁ”ﬁsﬁwﬁ@ﬁaem ly
hydr ogen, togdheS8ittathdmytkogentuyoair to ¥iyiblath @ dreGitacked foiuh i ydturadd ohadsageed rinRbptiamtly R6 ar e

'ndepende%lxmgg,le%mrgfuwﬁ%&&samtS comprising C, H N 0, S, Se, P and

hal ogen at ons, wherein e conpound of Formula | has a nol ecul ar wei ght
| ess thanXOIFNquQI ando 600 and R5 and R6 may together with the nitrogen atom

to which ghey Sqtjgogtéq@l? }{]g;m@ saturated or unsaturated ring optionally
cont ai ning one or nore furt het eroatons; X is NH or 0; and

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

Het 15 R‘

R' is CH; or CH,OH;
R%is CHy or CH,CH;;

R?, and R* an independently H, C,-C; alkyl, hydroxylated C,-Cs alkyl, or halogen;
R’ and R® are independently
(2) H,
(b) C,-C; alkyl,
(c) hydroxylated C,-Cq alkyl,
(ci) C-Cs alkoxy-substituted C;-Cq alkyl,
{e) C,—C alkenyl,
() C2—Cs alkynyl,
(g) halogenated C, —C, alkyl,
(h) C;3 —C;3 cyeloalkyl,
(1) cycloalky!l-substituted C,-Cs alkyl,
()) aryl, in which aryl represents phenyl, pyridyl, thienyl or furanyl, optionally substituted
by one or more substituents selected from halogen, C;-C alkyl, C,-C4 alkoxy, CF,, OH,
nitro, amino, C;-C, alkyl-NH-, {C,-C; alkyl),-N-, or CN, (k) aryl substituted C, —C; alkyl,
in which aryl represents phenyl, pyridyl, thienyl or furanyl, optionally substituted with

one or more substituents selected from



Yis S, SO S02, 0, NHL CN, or N=C. 3. A compound or salt thereof according

toclaiml , wherein Het is R is CH3 or CH2OH, R2 is CH3 or CH2CH3i7 KB 7006

and R4 an independently H, Cl1-C6 al kyl, hydroxylated Cl1-C6 al kyl, or

hal ogen; R5 and R6 are independently (a) H, (b) C -C6 al kyl, (c)

hydr oxyl ated Cl1-C6 al kyl, (ci) Cl1-C6 al koxy-substituted C -C6 al kyl, (e)

C2-C6 al ken&ltql&;{:) C2-C6 al kynyl, (g) halogenated C, -C6 alkyl, (h) C3 -Ca
ycC

cycl oal kyV® | oal kyl -substituted C, -C6 al kyl, PEFSEOZPY¥  in which aryl

represents phenyl, pyridyl, thienyl,or furanyl, optionally substituted by
one or more substituents selected ffom hal ogen, Cl-C6 al kyl, C, -C6 al koxy,
CF3, OH, nitro, amno, C-C6 alkyl-NH, (C -C6 alkyl)2-N, or CN, (k) aryl

o Turanyl . opFigs oty bR, Sy oH AR SRRIC CHMINR Y o ect od
from2 2 FEB 2@QeCoalyDsMNo 188 PCT/ SE02/ 01489 26 hal ogen, C1-C6 al kyl, C-C6
al koxy, CF3, Qi paliih O wi RE:s WH,Eo2 §YE, Mivac-0-, (¢,
alkyl),NC=0-, C{~Cg4 alkyl-0OC-, NH,;80,-, C;—C¢ alkyl-SO,NH-,
5 ArSO;NH-, cyano, C;—Cg alkyl-CO-NH-, C;—Cg alkyl-OOCNH-,
C;—C¢ alkyl-0-, C|—Cy alkyl-80-, C|-C; alkyl-8~-, C;—C alkyl-SOy—,
C;—Cg alkyl-C=0-, NHy—, C,-C; alkyl-NH-, (C-Cg alkyl);N-, ArCONH-,
AsNHSO5—, (Ar);-N-80,-, C;—C¢ alkyl-NHSO,-, ArS—, ArSO-, ArSO;-,
ArC=0-, NH,CONH- C;—Cg alkyl-NHCONH-, (C;—Cj alkyl),-NCONH-,
10 AINHCONH-, (C;—C¢),-N-SOy—, Ar-0-, Ar-NH-, Ar(C;—Cg)N-, or (C-
C NSOy~ ; wherein Ar represents phenyl, pyridyl, thieny! or furanyi, optionally
substituted with one or more substituents selected from halogen, C;—Cg alkyt, C,—
" Cg alkoxy, CF3, OH, CN, nitro, amino, C;-Cg alkyl-NH-, or (C,—Cg alkyl);N—;
X isNH, or O; and
15 Y is §, SO, SO,, O, NH, C=N, or N=C.

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

Hetis R~_ 2\ R’

/

R! is CHy or CH,OH;
P R2is CH;, orCH,CH;;

Y

R3, and RY, are independently hydrogen and C;-Cg alkyl;

RS and RS are independently H, C;-Cg alkyl, hydroxylated C;-Cg alkyl, or C;-Cg
alkoxy-substituted C;-Cg alkyl,

X is NH, and

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

5. A compound according to claim 1, wheréin



(Cl--C6 alkyt)2-N-, or CN, (1) R8-alkyl, in which R8 is NH2C=O, C---C6

al kyl -NHC=O-, (Cl-C6 alkyl)2NC, CI-C6 al kyl--00C-, NH2SQ2-, Cl1-C6

al kyl - SO2NH--, s ArSO2NH-, cyano, C 1-C6 al kyi-CO NH, C 1-06 al kylz-m\lﬁ{](,

Cl-C6 alkyl-O-, d-C6 alkyl-SO, C-C6 al kyl -S-, ClCGaIkyI S2-, Cl-Ce

al kyl --C=10-, NH2-, C1-C6 al kyl - NH- (Cl-C6 al kyI ) 2N-, Ar CONH-, Ar NHSCO2-

(Ar)2-N-SQ2--, Cl-C6 al kyl - NHSO2-, ArS-, ArsOG, Ars-, ArC-O NH2 CONH-

ClCGaI H, (Cl1-C6 al kyl) 2- NCONH-, 10 Ar NHOONH: - (Cl-C6)2 N
%03/ Egoli Ar (Cl--CB)N , or (Cl- CB)2NSCeFCTSERRME®Y n Ar represents

phenyl pyridyl, th| enyl or fur anyI27 optionally substituted wth one or

nor e substl tuents selected from hal ogen Cl-C6 al kyl, Ci1- C6 al koxy, CF3,

OH, CN, nitro, am no, Cl-C6 al kyl - or (Cl-C6 alkyl)2N-; X is NH, or O;

and 15 Yis S, SO,S®2, O NH, C=N, or N=C. 4. A conpound or salt thereof

according to clai , Wherein RL is CH3 or CH2OH, 20 R2 is CH3, orCH2CHS;

R3, and R4, i ently hydrogen and C 1-C6 alkyl; R5 and R6 are

i ndependently H,\YCl al kyl , hydroxyl ated C1-C6 al kyl, or Cl-C6

al koxy-s tltut 1CGaIkyI Xis NH, and 25 Yis S, O NH C=N, or N=

5. A conp %?fd according to claim1, wherein 2 FEB 20UJ6 WD 83/ 418592

Rlis H, CHj, or CH,0H;
R2 is CH;, or CH,CH;;

s R3is C)-Cg alkyl;
R4 is C}-Cg alkyl;
R? and R¥ are each independently selected from hydrogen, C1-Cg alkyl, hydroxylated C;-
Cg alkyl, C}-Cg aIkoity-(Cl-Ce 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

15 Hetis :
Rlis CHy;
R2 1s CH3;
R is C}-Cg alkyl;

» R#*is C-Cg alkyl;
R? and RS are each independently selected from hydrogen, C;-Cg alkyl, hydroxylated C,-
Cé alkyl, C}-Cg alkoxy-{C;-Cg alkyl), hydroxylated C)-Cg alkoxy-(C;-Cg alkyl) or R and
R6 may together with the nitrogen atom to which they are attached, form morpholine or
hydroxylated pyrrolidine;



27 Het is RLis H CH3, or CH2ZOH, R2 is CH3, or CH2CH3; 5 R3 is Cl1-C6 al kyl;
PCT/ SE02/ 01489 R4 is Cl1-C6 alkyl; R5 and R6 are each i ndependently sel ected
from hydrogen, Cl1-C6 al kyl, hydroxylated Cl- C6 al kyl, Cl-C6 al koxy-(TREECES
al kyl'), hydroxylated Cl1-C6 al koxy-(Cl-C6 alkyl) or RS and. R6 mmy together
with the nitrogen atomto which they are attached, form norpholine or io
hydr oxyl ated pyrrolidine; X is NH and YisSor0. 6. A conpound according to
claiml1, wherein 1s Het is RLis CH3; R2 is CH3; R3 is Cl1-C6 al kyl; 20 R4
is Cl-Co YPBASRs and R6 are each independently sePEEPE*MPom hydr ogen,
Cl1-C6 al kyl, hydroxyl ated Cl1- C6 alzéyl, Cl- C6 al koxy-(C1-C6 al kyl),

hydr oxyl at ed Cl-C6 al koxy-(Cl-C6 al'Kyl) or R5 and R6 nay together with the
nitrogen atomto which they are attached, form norpholine or hydroxylated
pyrroli di)E‘S;N}?,a:gi F E B 2006 WO 03/018582 PCT/ SE02101489

YisSor 0.

7. The compound or salt thereof according to claim 1 being 8-{[(2,4-dimethylthien-3-
s yl)methylJamino}-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 /N\ )
L e
N

N
NH,

10 (In
wherein R1, R2, R5 and RS are as defined in claim 1 with compounds of the Formula I1T

H\(O

Het

am

is  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\
N ~ "N
5 - N R’
R N N



28 X is NH and Yissoro. 7. The conpound or salt thereof according to clai

| being 8-{[(2,4-dinethylthien-3- 5 7 FER 7008
yi ) met hyl j am no}- 2, 3-di net hyl i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de. g. & 0
process for the preparation of a conmpound according to any one of clains |
to 7, conprising the steps of reacting a conpound of Formula Il NH2 10 (H)
wherein R, R2, R5 and R6 are as define@sin claiml| wth conpounds of the
Formula 1D HHO Het 15 wherein Het is defined in claiml, in the presence of
a Lewis acid, e.g. zinc chloride to conpounds of the Fornmula IV, 2 2 FEB
1010 29 which is thereafter reduced under standard conditions, e.g. by using

sodi um bo L i o) d.de i n. i:nert . snl ch as
ot hanor o ety raRE TRAE Vn B CNAGHED el Budfle bt R RCH =
wher ei n XsédauninoShorghygridsciess ot selvest puch pamestliapol of etlzanclo np give dompooddefng t o

any one of. c| ai.ns to. 7, .C risi he steps of reacting a conpound of
For mul a v%mﬂma&ﬁ%?é@ﬁ?ﬁﬁ?nﬁgggﬁgP Eg%c as defined in claiml and Ais NH2

or OH, with conpounds of the Fornula VI
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,

1

R

N ~ "N
b
XN
A
wherein R', R?, R, R® arc as defined in claim 1 and A is NH, or OH, with compounds of the Formula
VI

Zz

‘

Het
¥D)

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

give the compounds of the Formula 1 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 steeps of

a) hydrolyzing a compound of Formula VII



Het wherein Het is as defined claim1 and Z is a |eaving group, such as a
hal i de, tosyl or nesyl , in an inert solvent, such as acetone, FEB 2006
acetonitrile, dinethoxyethane, mnethanol, ethanol or dinethylfornani%% &At%
or without a base such as an al kali netal hydroxide, or an organic amne, to
gi ve the conpounds of the Fornula | as defined in claim1. 10. A process for
the preparatjon of a conpound according to any one of clains 1 to 7,

conpri si N ¥R st eeps of a) hydrol yzing a conpoundEFERHM8I a VIl 2 2 F E B
2006 WO 03/018582 30 VI | PCTISE02/£}489 wherein R1, R2, Het and X are as
defined in Formula I, under standard conditions to the corresponding _
carboxylic acid of Formula VIIl s VIIl b) Reacting a conpound of the Formnul a
VII'l wherein Rl, R2, Het and £ is as dgfined in Formula | with an am no
conpound of Fornula I X to whelfein R5 ghd R6 are as defined for Formula 1, in
the presence of a coupling, y-SRch as

o-BenzotriazoI-I-yI-N,N,N'?N‘-T t r ajret Rironium tetrafl uoroborate (TBTU),
in an 15 inert solvent under s conditions, to give the correspondi ng
am de conpound of the Formula |I.}11. A compound according to any one of
claims 1 to 7 for use in therapfﬁas an acid punp

wherein R!, RZ, Het and X are as defined in Formula I, under standard conditions to the

corresponding carboxylic acid of Formuila VIII

0 R'
HO =~ N lgi R?
. r)'(

b) Reacting a2 compound of the Formula VIII wherein R!, R2, Het and X is as defined
in Formula I with an amino compound of Formula IX

10

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 inett solvent under standard conditions, to give the corresponding amide compound of the
Formula I.

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

inhibiting drug.



inhibiting drug. 2 2 F E B 2006 WO 63/ 018582 PCTI SE02/ 01489 31 12. A

phar maceuti cal formulation containing a conpound accordi ng to any oqf%pg 2006
claimse I to 7 as active ingredient in conbination with a pharnmaceutita Qy
acceptable diluent or <carrier. 13. Use of a compound according to any one
of claims 1 to 7 for the manufacture of a nedicament for the inhibition of
gastric acid secretion. 14. Use of a conpound according to any one of clains
| to 7 foPOMHUSHhnufacture of a nedicanent for the PCTSERAEM of
gastrointestinal inflamatory disegses. 15. Use of a compound according to
any one.of clains 1 to 7 the manufatture of a nedicanent for the treatnent
or prophylaxis of conditions involving infection by Helicobacter pylori of
human gastric nmucosa, wherein the said conmpound is adapted to be

adm nistered in conbination with at | east one antimcrobial agent. i6. A

conpound 1 Aplemdcativall famplalidn cdntdining EcdinpotiiacbbdifiRd aryCdnd 3f difihé SE02/ 01489 32
wherein R&f'] angciivengmcES’ ient i%rtl:gmtjxg;nog gv?th ? ghannacd?f Ieurfli%ilylagcegt!a&é dni]u%ﬁt or5

carmer.

13. Use of a compound according to any one of claims 1 to 7 for the manufacture of a
medicament for the inhibition of gastric acid secretion.

14. Use of 2 compound according to any one of claims 1 to 7 for the manufacture of a
medicament for the treatment of gastrointestinal inflammatory diseases.

15. Use of 2 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

administered in combination with at least one antimicrobial agent.

16. A compound of the formulz (TV)



WO 03/018582 PCT/SE02/01489

32

wherein R}, RZ, R3, R6 and Het are as defined in claim 1.

21 FEB 2006



