;e3erfrcLj h6TTf 22 MAY | OO HETEROCYCLI C COMPOUNDS FOR INHIBITICNbgF
"GASTRI C ACI D SECRETI ON, PROCESSES FOR THEI R PREPARAT CELF INAK 2002
COVPCOSI TI ONS THEREOF TECHNI CAL FI ELD The present i n\'{ﬂm"/mm!@ ’es to novel
conpounds, and therapeutically acceptable salts ther : nhi bi t
exogenously or endogenously stinulated gastric acid secr¥%8n and thus can
be used in the prevention and treatnment of gastroi nt,ﬂﬁﬂlﬂWﬂmﬂ”amtory
di seases. ~o0 In further aspects, the invention rel at nds of the
invention for use in therapy; to procgsses for preparatisgigosf such new

conpounds; to pharmaceutical conpositions containing at | east one conpound
of the invention, or a therapeutically acceptable salt thereof, as active

i ngredient; i i ure of
rodi cament SUROGHETE SOTPO DR FRA IR IGR O IR B S AR

Subst i t ut epROCEFRES [FORFHBIRPRERARATION MNIIPEARMSEEUTICKE- A- 0068378, US
4,507, 294 and EP- A-0204285. Pyrrol o[ 2, 3-d] pyri dazines are disclosed in WO
91/ 17164) \WOMBPEHIONS THEREBF93/ 08190 and WD 95/ 19980.

Pyrrol o[ 1, 2-a] pyrazi nes are disclosed in US 5, 041, 442. Benzi m dazol e and

i mdazo pyridine derivatives) in which the phenyl noiety is substituted
with | ower TBGHNICAL FIELBnd 6- position, and which are effective as

i nhibitors of the gastrointestinal H+, K+-ATPase, are disclosed in WO

97/ 47603 A ; i ; ogy of the
gastric ac i]TJl@ggersr%ptntgﬁgl%ﬁ%}&lé@,r&gr‘l%g%gp?@nsdé%“%g’\gﬁg&g%h§Ia.pél?{la gg?lSAnnu. Rev.
Phar macol . tiersdfcwltich ighibit exoze®ogy o3@dogepouslysimulz@dRasyo 20id|sp@@ivn agd DI SCLOSURE

OF THE | NV I DI SEDGL Y at
conpounds EPE; t%bgggﬁﬁgﬁér%\aﬁ%cah& g%ﬁgﬁgi‘%{“ﬁ%@%@l e?rg?%%ggﬁf%gborrpounds
i n whi che t He fysthemaspectspihe inyerition saldesttd campotindsiof the finyemsion f@usOB)theabgyylo i n 2-
and 6-posit] ' i\ i nhi Bi .t he

gastrointe tr?é%gf?ﬁg? &%&k@gﬁ@éﬂ, }e{m‘gégt"ﬁ)g?}led%;toggm#%}l%a{ %@ogpm}éast ric acid
secretion. dontaming ahkegsb one compeund of tha irivertionhara thegdpentisallyt agceptabjesalnds of t he
general For

tHHL(ﬁ’ Js:activc ingredient; and to the use of the active compounds in the manufacture of

medicaments for the medical use indicated above.

BACKGROUND ART

Substituted imidazo[1,2-a] pyrazines are disclosed in EP-A-0068378, US 4,507,294 and
EP-A-0204285. Pyrrolo[2,3-d]pyridazines are disclosed in WO 91/17164, WO 92/06979,
20 WO 93/08190 and WO 95/19980. Pyrrolo[1,2-a]pyrazines are disclosed in US 5,041,442.

Benzimidazole and imidazo pyridine derivatives, in which the phenyl moiety is substituted

with lower alkyl in 2- and 6-position, and which are effective as inhibitors of the
gastrointestinal H', K'-ATPase, are disclosed in WO 97/47603 A1 and WO 98/37080 Al.

For a review of the pharmacology of the gastric acid pump (the H*, K*-ATPase), see Sachs
et al. (1995) Annu. Rev. Pharmacol. Toxicol. 35: 277-305.
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do 1 | whereinis RLis Cl-C6 alkyl; R2is Cl-C6 alkyl; R3 is H org2Ma 00
hal ogen; .and zo Z 2 Mar zaaz WD 99!283Z2 B X is a substituted

het er ocycl e selected fromR5 GH3 f0O),r,~. CH3 ~0o (01~ Ft5 3

(i mdazojl, ?-a] pyrazine) (PY~lo[?, 3-d]pyridazine) {PYnol oj 2, 3-h]pyridine)

Ra FZ5 f INCH3 N .. {pyrrolo[1,2-a]pyrazine) PCTI5E98/D2091

WO 99/28322 PCT/SE98/02091 °

DISCLOSURE OF THE INVENTION

It has surprisingly been found that compounds of the Formula I, which are substituted
s heterocyclic compounds in which the phenyl moiety is substituted with lower (C;—Cg)
alky! in 2- and 6-position, are particularly effective as inhibitors of the gastrointestinal H*,

K+-ATPase and thereby as inhibitors of gastric acid secretion.

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

B A
/ "
H2
R2 R1 -
R3 1

wherein

15 Rlis C;—Cgalkyl;

R2 is C;~Cg alkyl;

R3 is H or halogen; and



2 2 MAY 200Z' WD 991 28322 wherein R4 is H CHg) CH20H or CH2CN, RS is H or

Cl-C6 al kyl; io 4 (imdazo[1l, 2-b]pyridazine) (imdazo[1, 2-c]pyrimdine) 22 MY
PCTI SE98102091 R6 is H, Cl1-C6 al kyl, aryl, arylal kyl containing 1-2 2007
carbon atonms in the al kyl part) C~-Cb al kenyl, hal o(C2-C6 al kenyl), C2-C6

al kynyl, C3-C~ cycloal kyl or halo(Cl-C6 alkyl); R~ is H, halogen, Cl-C6

al kyl, Cl1-C6 al kyY@¥es20r t hi ocyano; ~s nisOorl;and XisNHorO. zo Preferred

conmpounds according to the invention are those wherein: Rl i3>c Sl
CH2CH3; Z Z NAY 2002 WO 99128322 R2 is @H3 or CHZCH3; an 180299 py,
C or F. Oher preferred conpounds according to the invention are: to R4
RS\ "N ~~---CH3 N /| RL RBRA (O~H/

B | A

X

N
s X
(iﬂﬁdaZOU.2~a]pyrazine)
’ R4
(O),,\H
N
b L D—en,
o5 N
X Re6 N
(pyrrolo[Z.S-d]pyridazine)
R4
R5 /N
L D—on,
N
\
M Re
i (PYIT010[2,3-b]pyridine)
R4
R5
Y\N \
M CH
A ?
X A7

(pyrrolof1 -2-a]pyrazine)



N ~~CH3 ~~) H\ R6 R3 wherein R4 is CH3 or CHzOH;, and CH3 PCTI SE98/ 02091 X,
‘'n, R~, R, R3, R5, R6 and R~ are as defined for Fornmula |. Particul aZlyMAY 2007
preferred are those conpounds wherein R~ ) R2 and R3 are the preferred
substituents defined above. 15 2 2 MAY 2002 WD 99118312 PCT/ SE98/ 01091
6 As used herein) the term"Cl-C6 al kyl" denotes a straight or branched

al kyl group having from1 to 6 carbon atons. Exanples of said | ower alkyl

i ncl ude et hwoQoseszyl , n-propyl, iso-propyl, n-butyl, isdEDFER2™ec-butyl,
t-butyl and straight- and branched-chain pentyl and hexyl. The term

"hal ogen"” includes fluoro) chloro, brono and iodo. Both the pure
enantioners) racem c m xtures and unequal m xtures of two enantioners are
wi thin the scope of theR4nvention. It should be understood that all the

di ast ereonerigsforng i o/ possible (pure enantioners, racemc m xtures and
unequal mi xturesYBf o\ nqg}ioners) are within the scope of the invention

Al'so included inlgthe ent1dn are derivatives of the conpounds of the
Formula | which havyeé tHé bi ol ogi cal function of the conpounds of the
Formula 1. ~s Deperding on the process congitj t he .end products of the
Fornula | are obtained either in neutra““%guggﬁgaPHVﬁ?mﬁoth the free base

and the salts of these end products are within the scope of the invention.
Acid addition salts A t he new conpounds may in a manner known per se be
transforned Zo into e free base using basic agents such as al kali or by

i on exchange. (#AeJj+&e base obtained may also formsalts with organic or
inorganic acids. Int @H.eparation of acid addition salts) preferably such
aci ds are use rchNTform suitably therapeutically acceptable salts.

Exanpl es of such acids are hydrohal ogen aci ds such as
X (imidazo[1,2-c]pyrimidine)

s wherein
R4 is H, CH3, CH,OH or CH,CN;
RS is H or C;-Cg alkyl;

R6is H, C;~Cg alkyl, aryl, arylalkyl containing 1-2 carbon atoms in the alkyl part, C;~Cg
alkenyl, halo(C,~Cg alkenyl), Co-Cg alkynyl, C3~C- cycloalkyl or halo(C;~Cg alkyl);

R7 is H, halogen, C;—Cj alkyl, C;~Cg alkylthio or thiocyano;
nisOor1;and
XisNHorO.

20  Preferred compounds according to the invention are those wherein:

R1 is CH3 or CH2CH3;



x5 hydrochloric acid, sulphuric acid, phosphoric acid, nitric acid,
‘aliphatic, alicyclic, aromatic or heterocyclic carboxyl or sul phoni c ZdcMs))
such as formc acid, acetic acid, propionic acid) succinic acid) glycolic
acid) lactic acid, nalic acid) tartaric acid, citric acid, ascorbic acid,
mal efi c acid, hydroxymal eic acid, pyruvic acid) p-hydroxybensoic acid,
enboni ¢ aci d, nethanesul fonic acid, ethanesul fonie acid)

hydr oxyet hanesobdsmec aci d, 30 hal ogenbensenesul f oni ¢ aci BCT/8E8%/@284iesul f oni ¢
aci d or naphthai enesul foni c aci d. 2 2 MAY 2002 WO 99/ 28322 7 Preparation
PCTI SE98/ 02091 The present invention also provides the follow ng processes
A and B for the manufacture of conpounds with the general Formula |I. s
Process A ProgEs&H of OH,d ud@ct ure of conpounds with the general Formula |
conprises the follow ng steps: ~o Conpounds of the general Formula Il B. A
X1 ~s wherein X1 is OH or NH2, can be reacted with conmpounds of the general
Formula II'l YRRZR B, ldbrmherein R) R3 and R4 are as defined for Fornula |
and Yl is a |eaving group, such as a zo halide, tosyloxy or nmesyloxy , to

t he conpounds of the Formula I. It is convenient to conduct this reaction
in an inert s@hu&MRnd Bmpsintl LB&dindtrhOnldntibh fe: di Met hoxyet hane, met hanol ,
et hanol, xylene or dinethylformam de with or without a base. 2 2 MAY 2002
WO 991 28322 8 PCTI SE98/ 02091 The base is e.g. an al kali netal hydroxide,
such as sodi um hydroxi de apg potassi um hydroxige, a sodi um al cohol ate, such

as sodi um et hoxi de and sgdi um et hoxi de; an al/kali nmetal hydride such as
sodi um hydri de & um hydri fn
pot assi um car bonat anﬂ SOVH ,carbonate;

Pr ot N

i nmetal carbonate, such as
;qanic am ne) such as s

tri et hyl am ne. N
y (o) H
X X R6
R2 R1 R2 R1
R3 R3
R4 ) R4
RS N RS
Z \ \I/\N \
] CH, CH,
\
X R6 M R7
nz\T:iE;r,n1 R2 R1
R3 R3

wherein R4 is CH; or CH,OH; and

X, n,R1,R2,R3, R3, RS and R7 are as defined for Formula I. Particularly preferred are

those compounds wherein R1, R2 and R3 are the preferred substituents defined above.



Process B for manufacture of conpounds with the general Formula I conprises
"the ~o followi ng steps: Conpounds of the general Fornula IV 1V a Wnerza'g IMA?(%GUZ
is a leaving group e.g. halide) can be reacted with conpounds of the
general Fornmula V RR /R V 20 wherein R1) R3 and R4 are as defined for
Formula | and Yz is NH2 or OH to conpounds of the general Fornula I. 2 2
MAY 2002 WO 991 28322 PGT/ SE98/02W91 It is convenient to conduct this
reaction in awoiotygesiz sol vent) e.g. acetone, acetonitrile) pdi/aEslyet hane,
met hanol , et hanol, xylene or dinethylforpam de with or without a base. The
base is e.g. an alkali netal hydroxide) Quch as sodi um hydr oxi de and

pot assi um hydr oxi de; a sodi um al cohotate) such as sodi um net hoxi de and

sodi um et hoxi de; | i al~ hydti S . ' ride and

pot assi um hyd?‘fase“;gﬂ‘é’%‘"gﬁ igpﬁe%tb élal)églafl n%ﬁeé# gt?alghz8i&gés°\‘{jgogo{h§g§%°ﬁ%h%vé’?‘gbonat e
and sodi um cafrbmriab é rarbon Bemo Egramples of saidiewesalioh inalkd¢ metbylhsgthynoprepyl,

Phar maceutical formulations.to,Ln rt.her. as t) the i.nventio
relates to phgf"ﬁﬁo@giuu ';%gtlaﬁﬁg'gut Bé?cfl%{’c?ytrlfst%&l{ E “é‘isﬁ?‘ﬁ‘g" gw%%f%nggﬁg'cgﬁgp%lghﬁ'b nd of
the inventionhexyl. a therapeutically acceptable salt thereof, as active
ingredient. is The conpounds of the invention can also be used in

f or nul ati ons together-with other active ingredients, e.g. antibiotics such
as anoxi ci | | i Mhe teou “"halogen”dadiudesiyord, hidoropmrooadisodt. t he i nvention arc

formul ated i nto pharmaceutical fornulations for oral, rectal, parenteral or
ot her node of adm nistration. The zo pharnmaceutical fornulation contains a
conpound of t Bethitieerdt énemtionersCracamitimixnoes and tileqoai enixwaresof wvophatitme utei cal | y

accept abl e ingredi ents. e.carri be in. t m of a soli

S Tsoli d or il BR s Rlion H il op Endefycod el AL Foufeifiri forms
preparati oRs poseibR (buté triaetiontddy, excémio imiktines andvmedunionixnies vatwoentmemanpunt  of
active conpounds .is between 0..1- 95% wej ght. of .t he.preparation

Dy ef or abl v bedatilghS caRAt 4y Fisnigts Alen gl tip Be bAS P SEo P o use
and pref er abl yorhgfunasef tHe Formi4ll witilh taye the bighiigicalTuftiop af thd ¢odipdudds lof ME al

adm ni strati 0%8 I 3 :he preparation of pharmaceutical fornulations

containing a d of the present invention in the formof dosage units
for oral adm nistration the conpound sel ected may be 30 m xed with solid,

powdered | Egr ?)%b&ﬁfn% on %%%pocgs%» clm 1Ct;[ogss t?ll e} p‘%&ﬁ"é‘é g? the Fgr(r)nru aIIta?eI dbta%% Q{Ltge(r)l '
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 salts of the new compounds may in a manner known per se be transformed
20 into the free base using basic agents such as alkali or by ion exchange. The free base

obtained may also form salts with organic or inorganic acids.

In the preparation of acid addition salts, preferably such acids are used which form suitably
therapeutically acceptable salts. Examples of such acids are hydrohalogen acids such as

25 hydrochloric acid, sulphuric acid, phosphoric acid, nitric acid, aliphatic, alicyclic, 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,
methanesulfonic acid, ethanesulfoni¢ acid, hydroxyethanesulfonic acid,

30  halogenbensenesulfonic acid, toluenesulfonic acid or naphthalenesulfonic acid.



starch, anyl opectin, cellulose derivatives, gelatin, or another suitable
“ingredient, as well as 2 2 MAV 2002 WD 991 28322 PCTI SE98/ 02091 1@ ZwMah2002
di sintegrating agents and | ubricating agents such as magnesi um st ear at e,
cal cium stearate) sodium stearyl fumarate and pol yet hyl ene gl ycol waxes.
The m xture is then processed into granules or pressed into tablets. s Soft
gel ati ne capsul es may be prepared with capsules containing a m xture of the
active conpowglesRgzg£onpounds of the invention, vegetabl e RETISES®0299) or ot her
suitable vehicle for soft gelatine capsules. Hard gel ati ne capsul es may
contain granules of the active conmpound.’ Hard gel ati ne capsul es may al so
contain the active conpound in conbination with solid powlered ingredients
such as | actopg,,aafscharose, sorbitol) mannitol, potato io starch, corn
starch, amyl opectin, cellulose derivatives or gelatine. Dosage units for
rectal adm nistration nmay be prepared (i) in the formof suppositories

wini ch cont ai Mvdiesi oA RS bRORES BE 188wk bROASAMIAH rof A MiRSEid | 1) 11
the formof a gelatine rectal capsule IcR"contains the active substance
in a mxture eqficompeundgeyish hpgeneratFagrmblalparaffin oil or other suitable
vehicle for gelatine rectal capsules; (iii) in the formof a ready-nmade
mcro enemga; or (iv) in the formof a dry mcro enena fornulation to be
reconst it ut edPiopesaAsui t abl e sol vent just prior to adm nistration. Liquid
preparations for oral admnistration nmay be prepared in the form of syrups
or zo suspensions) e.g, solutions or suspensions containing from0.1 %to
20% by wei ght Profess Adoramanifactuieofj cartioamds vathdhet gereraldioanuialb coroprizes ¢ i ng of
sugar or suga&mg&&§§%%§ and a m xture of ethanol, water, glycerol,

propyl ene glycol a ol yet hyl ene glycol. If desired) such liquid
preparati oms may contain colouring agents) flavouring agents, saccharine
and car boxyne I K t hi ckeni ng agent. Liquid preparations
for oral zs agﬁl%%ugfsrdétu{e%&ﬁ%;mﬁ%gﬁbe prepared in the formof a dry powder
to be reconstituted with a suitable solvent prior to use. Solutions for
parenteral adm n-stratjon nmay be prepared as a solution of a conpound of
the invention/in aj{pharRaceutically acceptable solvent, preferably in a
concentration|frBm|s 0.)J1 %to 10% by wei ght. These sol utions may al so
cont ai n stabiINzjng. ngfedients and/ or buffering ingredients and are

di spensed into ufnt doses in the formof anpoules or vials. 2 2 MAY 2002
WO 99/ 28322 PCT/ §E98/ 02091 11 . Sol utions for parenteral adm nistration my
al so be preparedias a dry preparation-to by reconstituted with a suitable
sol vent extenporaneously before use. The typical daily dose of the active
substance varies within a wide range and will depend s on various factors
such as fof exanph !} IRV i Lent. he route
of adninis%ratlonh§%3n§ﬂgpgy'é%gg;ﬁ%ﬁgg%§§$§ﬂ%m@%gfﬁggﬁﬁgg¥§ﬁ?g}gl dosages
will be in the range of 5 to 1000 ng per day of active substance. The
conmpounds according t@ the invention can al so be used in fornul ations
together with io otfier active ingredients, e.g. for the treatnent or
prophyl axi s oReconditiggns involving infection by Helicobacter pylori of
human gastric nuyg Such other active ingredients may be anti m crobi al
agents, in partid - b-lactam anti biotics such as anoxicillin,
anpicillin, cephalgthin, cefaclor or cefixine;, - nmacrolides such as
erythromycin, or cllarithronmycin; is - tetracyclines such as tetracycline or
doxycycline; - aniﬁ%glycdﬂides such as gentanycin) kananycin or am kacin; -
qui nol ones such as norfl oxacin, ciprofloxacin or enoxacin; - others such as
net roni dazol e, nitrofurantoin or chloranphenicol; or - preparations

cont ai ni ng bi siberkin R AR sdRE@be aadefivied fanFhmaildicind Yaise, ledving mrdu, ssetbsal i cyl at e)

K/gr bizzglzjt C@Sggﬁ%g%’g%{fg%r PJ:@@}; hto%h%l%gxin%gu%hseof%e l-%imsm ai.h subgal | ate. z z

It is convenient to conduct this reaction in an inert solvent, e.g. acetone, acetonitrile,

dimethoxyethane, methanol, ethanol, xylene or dimethylformamide with or without a base.



EXAMPLES Exarrpl e 1.1 PCT/ SE98/ 02091 s Synt hesi s of

"2, 3-di net.hyl - 8- (2, 6-di net hyl benzyl ani no)i nmi dazo (1, 2-aJpyrazi ne CH3 2-Nv&HIi?
N\ WN NH H3C / CH3 A stirred m xture of

8-chl oro-2, 3-di net hyl i m dazo[ 1, 2-a] pyrazine (0.5 g, 2.8 nmmol) and io

2, 6-di net hyl benzylam n (0.41 g, 3.0 mmol) in xylene ( 10 m) was refl uxed
for 24 h. The m xture was evaporated under reduced pressure, dissolved in
met hyl ene chl evg 69283620 m ) and was washed with a sol uti on rafrsbéGosedi um
carbonate in water (20 ml). The organic | ayer was separated and evapor at ed
under reduced pressure and the residue wls purified by col um

chromat ography on silica gel. Crystallization from pentane gave 90 ny

(23!'0) of |s title co 3):.8 2.35 (s, 6H),
2.45 (s, L‘E %‘ZH"gz?—’bﬂP“g "6“8’1(%@’“%35&'? ﬁ%*ﬁg‘[‘)’c OEsHUBS " (4 1),
7.40 (d) lH) hy&oﬂd%%dﬁ&@ﬂcdﬂ&a&%u%&&adﬂxﬁ rExmmEencﬂsoanuEGmoSEQBdntl

Synt hesi s of 3 6-d| ne | benryl o azo aJpyrazi ne
cH3 ~N cH3 N W “#F’Gﬁfa#é ‘“@&HF“ aﬂéz&%?sa‘é"‘(%d'i@é}‘ ﬂ%;}m )Caf?%“‘om n oil)
was added to aucﬁtak pdtﬁﬁiuﬁx(&hzlbbnam’hnﬁ‘soc&nﬁcﬂbd’i‘iﬁﬁch@tlabefgliyil:axhﬁ]e,hml:h isn acetonitril
( 10 n1). 8- chl 2 3-di net hyl i m dazo[ 1, 2-a]pyrazine (0.4 g) 3 mmol) was
added and t’he ‘?e n m xture was refl uxed for 20 h. The solvent was io
evapor at ed under reduced pressure and the residue was solved in nethyl ene
chl ori de and shed, wi th water. The organic |ayer was evaporated under
reduced pressuf®®did the residue was purified by col uim chromat ography on
silica gel using ethyl acetate: petrol eum et her(40 60) 1:1 as el uent.

Crystalllzatl fr e | eum_et her 50 of the title
conpound. % f\i?/gpf’%ﬁ regheprgyoun "2‘ %"‘é‘e’ \—émnﬁl/iﬁ"‘('@se%qlﬁ , 2.45 (s,
6H) , 5.6(&) WthowingQBp#. 15 (M 3H), 7.35-7.45 (m 2H)

Compounds of the general Formula IV

X2 vV

wherein X2 is a leaving group e.g. halide, can be reacted with compounds of the general

Formula V

R3 ¥
2
wherein R!, R3 and R are as defined for Formula I and Y2 is NH, or OH to compounds

of the general Formula I.



2 2 MAY 2002 WD 99128322 14 BIOLOG CAL TESTS 1. In vitro experinents s Acid
" secretion inhibition in isolated rabbit gastric glands PCTI SEQ8/ 02092IMAY 2007
Inhibiting effect on acid secretion in vitro in isolated rabbit gastric

gl ands was neasured as described by Berglindh et al. (1976) Acta Physiol.
Scand. 97, 401-414. ~o Determ nation of H+, K+- ATPase activity Menbrane
vesicles (2.5 to 5 ~tg) were incubated for 15 mn at +37C in 18 nmM

Pi pes/ Tris bufdersai 7.4 containing 2 mM Mgd 2, 10 nM KC PEREON ATP. The
ATPase activity was estimated as rel easg of inorganic phosphate from ATP,
as described by LeBel et al. ~s (1978) Anal. Biochem 85, 86-89. The
conpound of Exanple 1 had an I Cgp value of 0.16 ~1M and the conpound of
Exanpl e 2 hadit arcohvegieniuwatendua thi@redddion-in dvlinezGoRent) d)g. \dtetdhe Lx@OFiirilENT S
Inhibiting effect on . acid secretion ipn fenple rats Female rats of the

Spr ague. Daw ySIBEPaBAATL TeBEE. SpE. syPoe EmanelRITRF BuhAlr HRuGE bt

fi Islt ulae in ]'E'l‘ll&lﬁidlmghn(alldan‘_ﬁmbal Wdebé(ﬁdagsuptpmbdimm‘ydr@iidéJi}ﬂpduﬁsﬁigﬂﬂum for
collection of gastyic secretions and adpi ni stration of test substances,
respectivel y. b "?"&%iﬁ/sé’ g?“baiﬁp}’%‘a%‘fm % SopiyR mefhoxide %’lﬁ’rsaé‘}’? °f "‘Sf‘laﬂ\ﬂgﬂ“ bef ore
testing commemerichydii®f sncttassediin hpdride betBjotassitih @y dHte @l akal htallepbdnied of food
but not water for 20 h. Th ston&c .So0 I s repeatedl y washed through the
gastric cannu?uﬁheﬁﬁWs?%"VE‘E"&“ ?I;b‘)’)caéq‘?aalﬁ%‘m?iﬁ SRS SEEL gi ven
subcut aneousl ¥iethainthesecretion is stinmulated with infusion during 2.5-4 h
2 2 MAY 2002 WO 991 28322 PCTI SE98/ 02091 15 ( 1.2 m /h, subcutaneously) of
pentagastrin and carbachol (20 and 110 nnol/kg~h. respectively), during
whi ch time gaphdrinGcetfidal phhalagonar € col l ected in 30-mn fractions. Test
substances or vehicle are given either at 60 mn after starting the
stinmulatidh (intravenous and intraduodenal dosing, 1 mJkg), or 2 h before
starting the mtyerafurhdr@speftoheinvelRion Rlates o pafk@eutBATOMpSsitA Edatathitd Ased) .
The tinme interval between g%sei,n and stimulation ma?/ e increased in order
to study the st g95SMPENILE e dyentiegstraitherapayticallyagerptable salf ereak 3s64¥¢ t 0 pH
7.0 with NaOHhgfdidntM and acid output calculated as the product of titrant
vol ume and concentration. ~o Further calculations are based on group nean
responses from4-6 rats. In the case of adm nistration during stinulation;

the acid oyt pihe Sipbutds bitBe MO0k Sandlsh BE uRd i Bind14Rhd BFed: with StheSddhnd ance
or vehicle are expressed as fractional responses, setting the acid out put

in the 30-m ninSEATHY o BURIPHEFUChiZMOEHEy | on to 1.0. Percentage inhibition
is calculated fromthe fractional responses elicited by test compound and
vehicle. In the case of adm ni stra}ti on is before stjnulation; percentage
i nhi bition i sFeSHRG 4% tegrprupsef thedpyentignarofomppidted intopharaaceyticalr ¢ est
conmpound and feMilatidas fdBlofa Yévkdl Paiehtefal/orl othef MbdeZd? ad¥litlstratioal TheOf t he

rior to the experinments

Spr ague- Dawl ey, strai na@,re sed. One to three dayserg )
21 rats afe PHEBEPUALIGTIIRANFORTE R GmPOHA of BF Invelon il bt e,
anaest hesi a. &h@ore phmbteeitallPiccepibleAnfEdients. ThelRAfriefRAY Be if kiR fanbef aGal)ul at ed
in the jugular vein (P'Oﬁ)'?lvl c . )

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

25 parenteral use and preferably between 0.1 and 50% by weight in preparations for oral

administration.

In the preparation of pharmaceutical formulations containing a compound of the present
invention in the form of dosage units for oral administration the compound selected may be
30 mixed with solid, powdered ingredients, such as lactose, saccharose, sorbitol, mannitol,

starch, amylopectin, cellulose derivatives, gelatin, or another suitable ingredient, as well as



( 1960) 1. Appl. Physiol. 15) 727-728). The cannul as are exteriorized at
"the nape.of the neck. zs Blood sanples (0.1 - 0.4 g) are drawn repe?ézeﬂh%@
fromthe carotid artery at intervals up to 5.5 hours after given do 02
sanples are frozen until analysis of the test conpound. Bioavailability is
assessed by cal culating the quotient between the area under bl ood/plasma so
concentration (AUC) curve followng (i) intraduodenal (i.d.) or oral (p.o.)
adm ni strati omogam#322ii) intravenous (i.v.) adm nistrati onPEFVEWEMY rat or
t he dog, respectively. 2 2 MAY 200Z WQ,991 28322 PCT/ SE98/ 02091 16 The
area under the bl ood concentration vs. t| me curve, AUC, is determ ned by
the log/linear trapezoidal rule and extrapolated to infinity by dividing
the last det %m &s&egktﬁgqg&%%@%mlhgsgeaag saéa%s ﬁL%rm [}r"f’x%{e el @lnfonstant in
the term nal phase he "system c bi oavai | ow ng
|ntraduodenalSt@raleomél“nammqu MrPOIYStht‘mecaﬂc ‘lé'de%t fFnixpure istheAUC (p. 0. or
.d.) / AUC ( gastric acid secretion and
b| oavai | abi | |ﬂr(§/c\éf%d %nhaégr%%%gg{ﬁgggsswdmngég Labrador retriever or Harrier dogs
of either sex are used. They are equi pped with a duodenal fistula for the
adm nistra : SRERA iC
fistula or} ‘&lcgéleah ac%a pouc B?%F&Eeﬁ\é@g‘lo&+sglc?? %ﬁﬁéﬁf{ﬂ%@l& gﬂg‘g%?ﬂé{l on.
Bef or e secr etampoundsr sompoundsef rglinyeatioa, Yegeiatigioi}, éat, Oabtbgrtsuaiblhvebme folater is
freely allowe pto6.5h
i nfusion of hsgg al%m%ﬁéf hgé?gdc%ragﬁfé g&!&?’}a&ﬁgnﬁ “§ Eg{‘lﬁ%%gct)}{se(e&&b‘,réodum ng about
80% of the i MDMaHarMRlatmlcaRselefr mmlao coRigip thresieti veanuiporandtin cagnbinatiore
collected in f n cIe is
Given oral |y Grgas g&waeﬁﬁggrémm s 1RidSe, sobihloss, E"‘?"‘%B&t 8, Y8l ©
i nfusion) 1 n starehp bernretargh, ayB®peritih kagllijosd denwativgstor gdlatine.he case of or aI
admnistration, it should be pointed out that the test zo conpound is
adm nistered to the acid secreting main stonmach of the Hei denham pouch dog.
The acidity oPosagrenniafor rec! jdmingragamphicts paspered 6) éx e frenh df yuppoditosigsi on to pH
7.0, and the oL Al oo GULAE hixed Win BhbihaPll B, clyfln 3 %ofideCC! T ON
periods after mnistration o a substance or e are expressed
as fractional gda@ap@ms@spsubetmthvgn@methawde eubstpace in nmixnge ithetvégsrblor ecedi ng

adm nistratio i .ak. ctional

r esponsesal%al ol %’Béfhﬂgnt‘gg?’g’ggghwv {él} fp %h‘ﬁ Hféal%aﬂsgﬂ%%@ %{3’5}‘ \%aggl 28322
PCT/ SE98/ 0209rkadly7magie amozto seempl Qrs(WD orthe ﬂoem affeadry miicso giema égtmukaberptobad
concentration t e 1)49| to 4 h after dosing.
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anal yzed. The system c bioavailability (F% after oral or i.d.
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20  suspensions, e.g. solutions or suspensions containing from 0.1% to 20% by weight of the
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 colouring agents, flavouring agents, saccharine and
carboxymethyl cellulose or other thickening agent. Liquid preparations for oral

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

suitable solvent prior to use.

Solutions for parenteral administration may be prepared as a solution of a compound of the
invention in a pharmaceutically acceptable solvent, preferably in a concentration from
30 0.1% to 10% by weight. These solutions may also contain stabilizing ingredients and/or

buffering ingredients and are dispensed into unit doses in the form of ampoules or vials.



WO 991 28322 18 CLAIMS 1. A conpound of the formulal| B/X Hz R/ RL R3 or
"a pharmaceutically acceptable salt thereof, wherein R~ is Cl1-C6 al klz MAYO((?
R2 is C1-C6 alkyl; R3 is Hor halogen; and B is X PCTI SE9Q8/ 02091 is a
substituted heterocycle selected from 2 2 MAY 2002 WD 99128322 19 R4 RS\
ANCH3 N~ ~NX R4 ~On\H/ ~CHa ~N~ N X RE R4 RS N~CH3 \ N X R6 R4 R5\ ~N
CH3 N~ X R7 CH3 or PCT/ SE98/ 02091

WO 99/28322 PCT/SE98/02091
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Solutions for parenteral administration may also be prepared as a dry preparation to by

reconstituted with a suitable solvent extemporaneously before use.

The typical daily dose of the active substance varies within a wide range and will depend
s on various factors such as for example the individual requirement of each patient, the route
of administration and the disease. In general, oral and parenteral dosages will be in the

range of 5 to 1000 mg per day of active substance.

The compounds according to the invention can also be used in formulations together with
10 other active ingredients, e.g. for the treatment or prophylaxis of conditions involving
infection by Helicobacter pylori of human gastric mucosa. Such other active ingredients
may be antimicrobial agents, in particular:
- b-lactam antibiotics such as amoxicillin, ampicillin, cephalothin, cefaclor or cefixime;
- macrolides such as erythromycin, or clarithromycin;
1s - tetracyclines such as tetracycline or doxycycline;
- 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,

20  bismuth subcarbonate, bismuth subnitrate or bismuth subgallate.



2 2 MAV 2002 WO 99128322 20 R4 NN CHI N X wherein s R4 is H CHg, CH20H
"or CHZCN; RS is Hor Cl-C6 al kyl; PCT/SE98102091 R6 is H, Cl-C6 al&yMaY 200
aryl, arylal kyl containing 1-2 carbon atons in the alkyl part, Gz-C6 io

al kenyl, hal o(C2-C6 al kenyl), C2-C6 al kynyl, Cg-C~ cycloal kyl or halo(d -C6
alkyl); R-is H halogen) C--C6 alkyl, C-C6 alkylthio or thiocyano; nisOor
| ; and ~s XisNHorO. 2. A conpound according to claiml, or a

phar maceut i calwbysmsnept abl e salt thereof, wherein B 20 15PCT/SESRORY 2002 WO
99128322 21 R4 R5\ ~N ~~CH3 N ~ ~N X whelrei n R4, RS and X are as defined in
claim1. PCT/SE981 02091 3. A conpound acor di ng to claim1, or a

phar maceutically acceptable salt thereof, wherein B X is

EXAMPLES
Example 1.1
s Synthesis of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)imidazo [1,2-a]pyrazine

CH,

K\N/\g—CHa

NH

HoC CH,

A stirred mixture of 8-chloro-2,3-dimethylimidazo(1,2-a]pyrazine (0.5 g, 2.8 mmol) and
10 2,6-dimethylbenzylamin (0.41 g, 3.0 mmol) in xylene (10 ml) was refluxed for 24 h.The
mixture was evaporated under reduced pressure, dissolved in methylene chloride (20 ml)
and was washed with a solution of 5% sodium carbonate in water (20 ml). The organic
layer was separated and evaporated under reduced pressure and the residue was purified by
column chromatography on silica gel. Crystallization from pentane gave 90 mg (23%) of

15 the title compound.

IH-NMR (300 MHz, CDCl,): 5 2.35 (s, 6H), 2.45 (s, 6H), 4.70(d, 2H), 5.60 (bs, 1H), 7.05-
7.20 (m, 3H), 7.25 (d, 1H), 7.40 (d, 1H)



wherein R4) R6 and X are as defined in claiml. ~o 4. A conpound acgo&ﬂi nfb
"to claim1) or a pharnaceutically acceptable salt thereof) wherein A 1007
2 2 MAY 2002 WD 99128322 22 RA R5 N ~CH3 N R6 wherein R4) R5, R6 and X are
as defined in claim11. PCT/SE98/02091 5. A conpound according to claim 1,
or a pharmaceutically acceptable salt thereof, wherein X is wherein R4) R5,
R~ and X are as defined in claiml. ~o 6. A conpound according to claim1,
or a phar nacewmopumbizy acceptable salt thereof, wherein X PSISESVERIH \ny 202
WO 99128322 23 RA R5 j] ~N CH3 N X whereipgp R4, RS and X are as defined in
clam 1.

Example 1.2

Synthesis of 2,3-dimethyl-8-(2,6-dimethylbenzyloxy)imidazo[ 1,2-a]pyrazine

CH,
~ N
(\ /\ngHa
Na \N

o)

H,C CH,

Sodium hydride (0.15 g, 3 mmol) (50 % in oil) was added to a stirred solution of 2,6-
dimethylbenzylalcohol in acetonitril (10 ml). 8-chloro-2,3-dimethylimidazo[1,2-aJpyrazine
(0.4 g, 3 mmol) was added and the reaction mixture was refluxed for 20 h. The solvent was
io evaporated under reduced pressure and the residue was solved in methylene chloride and
washed with water. The organic layer was evaporated under reduced pressure and the
residue was purified by column chromatography on silica gel using ethylacetate:petroleum
ether(40-60) 1:1 as eluent. Crystallization from petroleum ether gave 0.42 g (50 %) of the
titie compound.
15 )
IH-NMR (300 MHz,CDCl3): 6 2.35 (s,3H), 2.40 (s, 3H), 2.45 (s, 6H), 5.6 (s, 2H) 6.95-
7.15 (m, 3H), 7.35-7.45 (m 2H)



PCT/ SE98/ 02091 7. A conpound according to claim1) or a pharmaceuticall
" acceptabl e salt thereof, wherein B Xis . R4 N N CH N X wherein R4 aerWKY 2002
are as defined in claim1. io 8 A conmpound according to claiml1, or a
pharmaceutically acceptable salt thereof, wherein RL and R2 are
I ndependently CH3 or CH2CH3. 9. A conpound according to claim2 which is
t he conmpound 2, 3-di nethyl -8-(2,6 ~s dinethyl benzyl am no)i m dazo ]
(1, 2-a] pyr aziweesonsizz 2 MAY 2002 W O 991 28322 24 CH3 ~N CHIPGYSESORPNH H3C /
CH3 or a pharmaceutically acceptable salhif thereof. PGI/SE98/ 02091 10. The
conmpound according to claim2 which is the conpound 2, 3-di nmet hyl -8-(2,6
di met hyl benzyl oxyhm dazo[ 1, 2-a]pyrazine CHH ~-NCH3 N\ ~-N O H3C ~ CH or a
phar maceut i cBIDLOGICAPTEST® salt thercof. io 11. A process for the
preparation of a conpound according to any one of clains 1 to 10,
conprising reacting a conpounds of the general Forrmula Il B

1. In vitro experiments

5 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.

10 Determination of H*,K*-ATPase activity

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

15 (1978) Anal. Biochem. 85, 86-89.

The compound of Example 1 had an ICsq value of 0.16 uM and the compound of Example
2 had an ICsq value of 2.78 uM.

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

Female rats of the Sprague-Dawly strain are used. They are equipped with cannulated
25 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

14 days after surgery is allowed before testing commenced.

Before secretory tests, the animals are deprived of food but not water for 20 h. The stomach
30  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



2 2 MAY 2002 WO 991 28322 PCT/ SE98/ 02091 2~ wherein X1 is OH or NH2,
conpound of the general Formula Il YYRZR R Il wherein Rl, R3 and Rzz 7aMéY 2002
as defined for Formula | and Y1 is a |leaving group. 12. A process for the
preparation of a conpound according to any one of clainms 1 to 10)
conprising reacting a conpounds of the general Formula IV to TV wherein X2
is a leaving group, with a conpound of the general Formula V. Y2RR /R315V
wherein Rl, R®WAPIRA are as defined for Formula |, and Y2TE¥EY! or

2 2 MAY 2002 26 13. A compound accordi ngsto any one of clains 1 to 10 for
use in therapy. 1 ~4. A pharmaceutical fornulation containuig a conpound
according to any one of clains 1 to 10 as active ingredient in conbination
wi th a phar neéumlihesbryfangeushp cbpsntagastrin pash earbachel 420 andrl 10 iBol/kgde of a
conpound aCC%&bRQa&?d@x‘%M&nﬂﬁe gaktﬁk E@.rcaoﬁs%rel&llé&éd ih 6. rr[(x?ﬂ%rn%&lflg? of a
medi cament for the inhibition of gastric acid secretion

conmpound acccﬁ“blﬂtﬂrn%" or yehigig/are givemeither & perminafiepstaring e stirmdatipntinfraxcnons e of a
medi cament f ofqifiGadduEl aRIE p&vﬂg%@%@f&é& thé m‘rma?%gwﬂydogh gases. 17.
Use of a can~pound according to any one o alms 1 to menuf act ure
of a nedi canen¥kg Eﬁstr{cﬁ@ﬂvlﬁégls?ﬁérﬁhe@rnemt@pﬁ;memdMg eliintulaging manbeo| vi ng
infection by ; r , t he
said salt is g%é%%éezﬁla?&pggmgy%rﬁlgﬁ Iénréef Hﬁn%%ngljﬁlgﬁo &\g\nmﬁmg{g?{ gler;t one
anti mi crobi al 7-@yemNaOHd.1 Ms andofcidzputryhgsdeylated ag o puidwrg of wraanyohomeeandf  cl ai ns 1
to 10 for inhiRidiRgngastric acid secretion. 19. Use of a conpound
according to any une of clains 1 to 10 for the treatnent of
gastrointestinal inflamatory diseases. 20. Usc of a compound according to
any one Of Clﬁfrﬂ@rc!ﬂcﬁlgnollgare bhﬁd%ﬁ%\lﬁf%&nq Ms'epfr lﬁ@étlng'[}e &Q)K’I m cr obi al
agent, for the treatment or prop axls PCORdI 11 ons T nvol Vi ng infection
by Hel i cvbac| asimigisttatier duging htuntﬂﬁiogatgg adicoutpue dgring the periods after administration of

test substance or vehicle are expressed as fractional responses, setting the acid output in the

30-min period preceding administration to 1.0. Percentage inhibition is calculated from the
fractional responses elicited by test compo{md and vehicle. In the case of administration
15 before stimulation; percentage inhibition is calculated directly from acid output recorded

after test compound and vehicle.
Bioavailability in rat

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

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
30  concentration (AUC) curve following (i) intraduodenal (i.d.) or oral (p.o.) administration

and (ii) intravenous (i.v.) administration from the rat or the dog, respectively.
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pharmaceutical fornulation for use in the treatnment of gastrointestinal

i nfl ammat ory di seases wherein the active ingredient is a conpound accordi ng
to any one of clainms 1 to 10. 23. A pharmaceutical formul ation fo& use in
the treat mentW@PYIBphyl axi s of conditions invol ving inf eEVIRH

Hel i cobacter pylori of human gastric nucgsa, wherein the ~o active
ingredient is a conpound according to any one of clains 1 to 10 in
conbination with at | east one antim crobial agent. .A .AlY.Ah Avy.AY. AS2
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zuof e [VIcal citsaleal salnal aaid oikepihealsal.aalemhssekahsaloal oal oal el

calcalca]calc
. 126 COS~( ~yt ncdledidgncad beef entlyzed dhefysahcdjeudilobilitydFéaifecaprbdrdd] ca] ca] ca] ca] c

aU] ca] c"a] caD] ca C L()*+ - 13>A 4567,
??] V(i ]d\ V\Q]~yU] 13%'?'18% tfcbg%sccgh?%%ﬂaj%g%fb glla{b%]éf]p%g'f%g(%% rCaU] cal 52] ca] ca] ca]ca] ca
] ca] cal] ca] cal] ca] caDQ ca] caD] ca] caD] ca?HTm) - <
y{snhc] XS~yU] ] ca] caU] ca] caU] ca] caDx] ca] calj ] ca] caD<"] ca] ca] cal] cal] ca] cal] c
a] ca] caU] ca] caU] caU] ca] ca] ca] ca] ca] ca] ca] ca] cay7s(4?RYh*x/ vY{upj d_ZU] ca] ca]
cal] caV] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca]ca]ca]c
aJ ca] ca] ca] ca] ca] ca] ca! s{}: k| ku{| } xsnhc] Xj d_ZU] c] caU] ca] caU] ca] ca] ca] ca] ca]
ca] ca] ca] caV] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca] ca] caU] ca] ca] ca] ca] ca] caV]c
a *9L h k $1orir"d""!sy$ss;
WORYR ((*-.|vqglgb] Xjd ZU]c]ca]ca]ca]ca]ca]calca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caU] cal] ca] ca] caD] ca]
ca ...l
0011227494s4v44444444445 5567-7777zupkfa\Vjd_zZU] U] ca] ca] ca] ca] ca] ca]ca]ca]c
aU] ca] cal] ca] caV] ca] ca] caV] ca] ca] cal] ca] c(a] ca] ca] caV] ca] ca] ca] ca] cal] ca] ca
U ca 7777774888; 8?8F8R887"99::';1;V, b; e; v;
o <<<==#>~ytni cMYT]j d_Z] ca] ca] caV] ca] caV] ca] ca] caV] caV] ca] ca] cal] ca] ca] ca]
ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] caV] cal] caV] ca] cal] ca] ca
#>SE>SH>N>S> >>?7?7?4 @AoaaiaAAACCEDEEEFGe GhGGHX HH{ vl gb] Xj d_Z] ca] ca] ca] ca] ca] ca
] ca] ca] caV] ca] ca] ca] ca] ca] ca] calU] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] caV]caV]ca
]caV] ca] ca] ca H+I 81 SIVI1JJJJ/ KKK+LLLSNNCeO
PTPaPQQQQQORRRRRR~yt 0j e ZU] ] cal] ca] ca]ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] cal] ca] ca] ca!l RReRhR| RRRRRRRRRSS
"S' S*S/ S8S=SNSSSWEZSj SkSkSoSs S| SSSwyl f a\ W-yt oj e” ZU] ] ] ca] ca] calU] ca] cal] caD] c
aU] ca] cal] ca] cal] cal] ca] ca] caU] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca
] ca] caSSSSSSSTTTTTJURUTUWJZU] U Uv Uy UUUUUUUU, VOV3VeVf W} xsnid_ZU] ] ca] ca] ca] ¢
a] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca! VWWWWWWWWWWW/ WAL X4 X7 X8 X< XI XUXXX[ XgX} upkf a[ V} xsn
id ZU]]]caU ca] ca] ca] ca] caDb] ca] caU] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca]ca]c
aU] ca] cal] ca] cal] ca] caD ] ca] ca] cal] cagXi Xk XXXYY :
YYYYIYMYYY! 2SzUZ" ZnigpZ{ 2} zZzZ7zZZ| R Y[ e[ { vpkfa[ Vid_ZU] ] ] caU] ca] ca] ca] cal] ca
] ca] cal] ca] cal] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] calU] ca] ca] ca
ca] cal] ca
é[[%)\ka,\O\Z\:\@DI\X\[\\\]o]]]]]AA#A$A'ApAunAAAAV_~ytIgb]XSid]ca]ca]ca]ca
] caD$] ca] ca] cal] ca] cal] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca]
caDT] ca] ca] ca] ca] ca
V___ g ]araaaZbbb*cxcccccccccGdddKeeeeeKf rf ~ytoi d_Zi d] ca]] ca] ca] caV]ca] ca]
ca] ca] ca] ca] cal] ca] ca] ca] cal] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] ca]ca]ca
]caljcal]ca CaBl0%& ()-m 109%& ()-3 10%& ()-10%& ()-10%& ()-!9
109%%5&' () - WMIE! 109%6&' () - sS109%8& () -
10%& ()-S10%& ()- 109%B& ()-Sz10%& ()-M[]dE,,10%4 & ()-T*10%& ()-'S
10%& () - @109%6& ()-$10%& ()-F"109%& ()-]_xmbC (YY10%&' ()- 105 105
1056109%& ()-s, 510%& ()-3 109%& ()-S/ 10%& ()-/> dBnmbCl v@
10%, & ()-&@O0%& ()- " 10%& ()-Y 109& ()-9 109%& ()-&3 10%&' () -




CdEnbC! 9* 10%& () -1' 109 ()-Ss#10%& ()-3 , 109& ()-| 10%& ()- &@BL0%&' () -

. 134569\ QF! 10 10 22 MAY 2007
10L109%&' () -, S5109%& ()-sLs310%& () - LOMLO%& () -- S10%&' () - 6COS~aB\ QF@10%4| & (
)-10%4| & ()-s 10%] & ()-! &I0%& ()--L 10%4| & ()-' ml0%| & () -
dE\ QF° @10%| & ()- s' 10%t| & ()-0! 10%4| & ()-F- 10%| & ()-f
F10%4| & ()--10%4| & ()- _=\QF! . 109%&' ()-M,.10%

“&()-M . 10998/ BJ2 Vs +- 10%4| & () - sy#10%| & () - sf 10%4| & (FCVSEBPHA; 1)1

104 104| 104|f&10%4| & ()-10%| & ()- 1094| & ()-)

"10%4| & ()-!.10% | & ()-M>IJRpdE_TI! | #10%&' ()-s& 10%&' () - &10%& () - &310%&' () -
3 109%&' ()-F(mov&' () -

dE_TI ! 9f)10(V%:(%_ﬁv%$10fV&' ()-2z!10%& () - &ML0%&' ()-910%&' ()-s10%& () -

468dH, | 9710%& ¥4 109&' () - S510%& () - S210%&' () - Lf/ 10%&' () - Ly, 109& () - 3+10%
& ()-s89:; HTMhC9Z10%&' ( S10%&' () - @O0%& ()- @ 109%& ()-Y 10%& ()- F(ml0%& () -

10 10 10zX6bG9Z!Alfosbte of he'driakQo& () -!$ &@ 10%& ()-!0&@ 10%& ()-!AL@
10%&' () - YO10%&' ()-s)-<aBbC9zZ! 1f &4f 109%&' () -!310%& () - @GF10%& ()-&110%& ()- S/
10%& ()-! Qf s109BB& ()-vkL9Z! 1f (SmLO%& ()- 10

B A

X

o

R2 R1

R3 I

or a pharmaceutically acceptable salt thereof, wherein
R!lis C~Cg alkyl;
10

R2 is C;~Cg alkyl;

R3 is H or halogen; and

15

is a substituted heterocycle selected from



10 10sS# 109 ()- y@109% ()-f10% ()-1 @t 10% ()-s

y7sdEvkL9Z! 1f 9109%& () -9y 10%&' () - g910%& ()-9ys10%&' () - 9s10%& () - 22 MAY 2002
109& () - s(4?dEvKLOZ! 1f Ly109& () - L109%& ()-Lf 109& ()- 109%& () - Lf 109%& () - 9109%&
' ()- ?hdEVKLOZ! 1f* @ 10%& ()-' " 109%& ()- @910%& ()- SH109%& ()- !110%& ()-S f
109 () - ~x/ vdEVKL9Z! 1f , 510%& () -5, 2910%& ()-gsO 10%& ()- .,/

109 ()-s-109%& ()-,, 10%& ()-vbCoz! 1fy 10%& ()-& 10%& ()- |

10%& () - L' mlo%%/}ﬂnlo 10 PCT/SE98/02091

106109 () - YAEDCOZ! 1f &10%&' () - SMLOY&' () - MJLOYE () - SSLO%& () - f MLOY&! () - !

109 () - st uaG CL) 4109%& () - 3L) 4109 ()- 31 &109%& ()-!q

L@L0%e& () - &S109& () - YI09& () - & S109& () - uvyz{~cI/CL)410%&' ()-3L) 4109 () -
3L) 4109%& () - 3) 2q1L) 410%884 ) - 3L) 4109%&' () - 3L) 410%&' () - 3hN4CL) 4109%& () - 3L) 410%
& ()-3L) 410%&Rr6 4109&' () -3) ?2q1L) 410%&' () - 3L) 410%&' () - 3nMB9CL) 410%&' () - 3L
) 4109 () - 3L)41)‘f';\)1~13 41%& ()-3L)4109& () - 3) 2q1L) 4109& () - 3i JOCL) 410%.)
410%&' () -3L) 410% ()-3L)4109& ()-3L)4109& ()-3)?ql: {naT3

Y @ 10%& ()-L10! &X01 10 YL 710% & ()-f3

Y21098& ()-zL) 410% ()-3)?2q1lk||[:aT3 Y YLt 10%& ()- Y 10%t& () -

YL109%t& ()-T Y3"F109%#& ()- YLt 10%t& ()- YOY 10%t& ()-k|[:aT3 Y

Y & 10%& ()- YYdOUst& ()-s YL$10%t& ()- Y  10%t& ()- Y 10%t& () -

YLYGLO%#& () - kuvvaz{oS))%&ﬂO%i& ()- +109%& ()- +109%t& ()- +10%#& () -
+10%4& () §L096E () - I} ~kA)) ?) 2+1004&' () - +10%4&' () - +10%4& ()-

+10%#8& ( +16 +1004& ()- )?+1004& ()- +1004& ()- +10%& ()-
+1094& () +10%#&|() e ()- +10%& ()- ) 2+100& ()- +10%& () -
+10%t&' () - +1Qc§§“& o ) +1096t8 ( 310%BE () -) +10%& () - ) 2+10%& () -
+109%& () -

X R6
R4
RS /N
[ H—cn,
X N
\RS
5 X
R4
RS
~” N \
CH,
Na =
X R7
R4
R5 N
2 \N \
CH,
-~
X N

or



+10%t& ()- *zY8+10% | 10% $: & ()- ' @0% $: & () - 10B10QBL0QBS&L0UBE () -
©6f 109068 ()-( 4&10%B& ()- *9L h k  $!|[:2Y8+10% &s10% $: & () - 22 MAY 2007
&MLO% $: & ()- Y10% $: & ()-sQ &10% $: & ()- , 10% $: & () - (

110% $: & ()-$10111"d""|[:2zY8B+10% Ys' 10% $: & ()- 9940% $: & () -
9s$mM0% $: & ()-Q 9! 10% $: & ()- | 10% $: & ()-( &L0% $: & ()-"1 $y$$$;

994 [:zY8+10% L6l 10% $: & ()- 410% $: & ()- LL310% $: & ()-Q L 010% $: & () -
|.10% $: & () -WOO2B $: & () -f 9BRAMRYE (vU4+1l Q Ff 10%8& () PSIELHM VR () -
1094 $}& ()-7 "1 109%vBME' ()- 10:$:10:$:10: % ( "710% $: & ()-((**T+-|[:vUW4+1 Q
W, & 10% $; & ()- @ WA, & 10%4$1& ()-@nF, & 10%Vv" (& ()- @i 8FL0%:$#& ()-S
_F10%t& ()-S( Ff 10%WM ()-S-3...... [1vU4+1 109%VBME () - 10%& () -
TUYL0%VBME () - 10#z#HYO#z##10#z## i *1 3 10%tz##& ()-f( dl 3 1098& ()-f/
0010222 [ : vUA+L~F@L0WIME ()-- dF@ 10988 ()-- | F@ 10%:$#& ()-- F@
109vBME' () - - L¢rd( Yy 10%#& ()-92s33WAX4Y4Z4g4s4vUa+l Y

10% $: & ()- 1OMSMLOMBMLOMBM F@ 109VBME: () -- nF@ 10% (& () - - (

I[:vU4+1  1fm10% & ()-Z fri0%$: & ()-
1310% $: & () - f & ()- y10% $: & ()-( &10% $: & ()-445_5567|[: vUd+1
&(8&10% $: & ()- &L$10% #: & ()- Y'10% $: & ()- &L!&10% $: & ()- YIfm
10%c: & ()-Z ( 1fm10%$ & ()-Z 7-77777777vU4+1 310%$& ()- ' mLOYES$E () -
10: $:10: $: 10: $herSln 10% $: & ()- L& 10% $: & ()-( 1 9*T10% $: & () - 777748;

8F8|[:vU4+1 | 109€d$C& ()- | 10%m"n& ()- &@LO%E$& ()- ! 10%$& () -
&@F10%1$& ()-( Lyl0%d$& ()- F8R88799: : |[:vU4+l 9*10%d$& ()- L$10%d$& ()-S
"10%I5& ()3 OROMIBE,) CB, GHodOIRSE ()-( ~, 1 109 ()- :';Fi G H I;V;b;e; vUs+l
f109%6$s& ()- F 1096$S& (J- F(Z109%6$s& ()- 10d$10d$10d$ L& 10%I$& () - (

s+10%$& ()-e;v;;;;<<|[:vUd+1l s10%3Ps& ()- 10%Ps& ()-f !'10%s&$s& () -
Y1096$s& () - aOUEPSEE (L biki0YESSE () - <==#>E>_>>| [: vUA+1 *GLO%$s& () -
'L10%$s& () - $10%$s& f)- "310%3$s& ()- F 10%$s& ()-(

s10%$s& () ->????4@aadd [ : - 410s$s 810%Ps& ()- 36y 10%3$s& ()- 510%$s& ()-
&210%$s& () - Rrb; QW Ak, Ayt hrylalk 2 ) dadbo SFRIACED :

F9510% $° & ()~ ‘S_s}%g% %ﬁ% ?)‘r} %’6% .@%Q‘(a/?‘!“gq?o‘g?}&bé o5 | z%g}aq’%&&%ﬁ?
10s$s10s $sCEb Eippihploka1Gedbieny.§o5 G dkynyL Ci-423 gyclaabon! of hlq(F1-Ss &H:0%6 $° & () -
d3F1094$1& ()-S 910% $° & ()- 10% $ & ()- GeGhGGHXHH| [ : A410s$s Y610% $ & () -
&410% $ & ()- &1S10% $ & ()- &0:10% $ & ()- F.10%$ & ()-

&+10% $° & () - REHsiHIhalogang 3G 3kyl €o-Ca 2lkgbibi or thiogyans ~ 1004 7' & () - 109$& () -
3(nL0% x$' & ()- 10°$°10°$°10°$ &710% $" & ()-JJ/ KKK+LL| [: vU410

9@ 0% x$' & ()- 910% x$' & ()- 910% x$' & ()- 110% x$' & ()- &10% x$' & ()- &
10%t' & () - SLeSNNdOam| [ vU410 4. 10%#& ()-T L°-10% x$' & () -

L+ 10% x$' & ()- Wl ' Z10%$& ()-f 9s!110% x$' & ()-S 10% x$' & () -
PQPRPSPTPaPP UH  10m m 10m m &10%m m&' ()-° &10% " & ()-" ' frlo% n& () -
10' x$' 10" x$' 1@ x¥Hor - 10% x$' & () - QQQQQURRON- UH # &10% & ()- S10% $° & () -
910% $ & ()- &S10% $ & ()- 10%$ & ()- 3(YLI0% $ & ()-

10m MRRRReRIR| RR| [:-UH # & “*10% $ & ()- ' 10% $ & ()- 3,810% $ & ()-
s$10% $" & () - 21 gAmompeuRd pgcordipgosirimgl, 01 2 pharmpacrdcKiz AcEptablpgels thereof.

I (mL0% & () - wherein .

20

is



100$°10°$°10°$ 4 10% $ & ()- '10%$ & ()- [ Y -10% ‘&'()-fRRRSSS"SE[:vU4#
(LY109% & ()- nLY10% & ()-  L10%g6q& ()- Q L10%">& ()- L10% & ()- 22 MAY 2007
Ly109% & ()-"S S/ S8S=SGSNS| [: vU4# V s#10%C' C& ()- s#10% & ()- 10% vé& ()-
1096 & ()-  10% & ()- LYL0% & ()-NSSSVEZS] S| SnnSoS| _RES#

10" 10" 10" +10% & ()- "gl0% & ()- s110% & () @. F10% & () s#10%

{& ()-0S| SSSSSS| [: RE8# L Z10%cé& ()- f:L Z109%$& ()- g@g{gﬂ/"“

9S10% x$' & (MO9BR x$' & ()- Y(nML0% x$' & () - 3SSSSSTT| [ : R 8% $ & ()-
| g 10% x$' & ()-y '10% x$' & ()- 9 10% x$1 & ()- 3F 10% x$' & () -

&F10% x$' & ()- TTTTIUMWUZU[ U| [ : - 810' x$' 210% x$' & ()- L+10% ' & ()-

Ly) 10% x$' & ()- L&L0% x$' & ()- FUd0% x$' & ()-s

L#10% x$" & ()-[U U U WUyJUbABLO X' Q 109%8& ()- 109" M ()
@QLOWBME ()- 1 ' MLO%VBME ()- 10' x$' 10' x$' UUUU, VOV3V] [ : A810" x$'
1000MBME ()-t 4 &100m & ()N_0aQUE&' ()-- | 10BN ()-  109WBNE () -

10%>&' () - 3Vc Vi gA10MEM  &109%BME ()- 1109%BM ()- 4 + 10%

& ()- & (109%6& ()-- F 10%BME ()-5 % L0%BME () - WMWMWWDABLIOMEM |
1098& ()- | 10%"s&'X ) 0%3$s& () 10%6$s& () -

(110%$5& () - LOMSMLONEM ABL1OM Y 10%$s& () Cl yMLO% #& ()-

| 1098& ()-- ! 109bgsia R R 43 goagdehingd)in claim 1.

3. A compound according to claim 1, or a pharmaceutically acceptable salt thereof,

5 wherein
B A
X
is
R4
©)
"\n = \
1 Yon,
\ -—
o \
X Ré

wherein R4, R and X are as defined in claim 1.

4. A compound according to claim 1, or a pharmaceutically acceptable salt thereof,

wherein

is



Y1 109" S& () - WARXAXTXOX: X| [ >18110s$s 10%$s& ()- 110%$s& ()- 4 _+910%
"&()- {(1098& ()-- L' 109%$s& ()-t | %@10%$s& ()-: X; X<XI XUXXXcXi XoAs1MAY 807
7 10%B& ()-  10% & ()- LALOWBE ()- 10%B& ()- ' mMLOUBE () -
10s$s10s$si XKXXXY YY|[: A8110s 10%&' ()-3 / &10% & ()-, |L10%XB& ()--

"10%UBE ()- AL0UBE ()-  109%& () - YYYYIYMYY| [: A8110s * ( L0%B&' () -
C10%B& ()-  YA0%UBS ()- 10%1& ()-3 6 L0%B& ()-3 | _
10% & ()Séw. l“?é‘zs(z2 ZnzvUa11 &( )10%1$&' ()- 3(571)10%1$&' ORI 1005

109668 ()- " L-110%%& ()- 9*10%XB& () - 2A¥pZwZZZZZ| [ : vU41l " 10%$& () -
MLO%$&' () - q 109%& () -

R4
RS /N
[ —cn,
A N
\
X R6
wherein R4, R3, R and X are as defined in claim 1.

5. A compound according to claim 1, or a pharmaceutically acceptable salt thereof,

5 wherein

@
X
is .

R4

s
RSY\N
CH,
Naw =
R7

X

Y%

wherein R4, R3, R7 and X are as defined in claim 1.

6. A compound according to claim 1, or a pharmaceutically acceptable salt thereof,

wherein
@/\D
X

1s



10%.d$L& () - 109 W& ()- 9, 10%I$& ()-Z[G N Y[e[[|[:vusll

):10%1$& ()- ¢ | 10%& ()-Z | 109%d$GR ()-z | 109%"s& ()-z 22 MAY 2007
Y10%6$& ()- L10%I$& ()-[[)\+\-\.\/\0\=\sfY811l (YLO%B& ()--10d$ 10d$10d$
0810%1$& ()- Y610%$&' ()- --10%I$& ()- ,, 10%$& ()-=\[\\\\\\\jJ.8 3 10%
& ()-F 3 10% & ()-F 3 10% & ()-F 3 10% & ()-F 3
WO 99/28322 PCT/SE98/02091 -
23
R4
RS _N_
Z N
N CH,
™ \N
X

wherein R4, R3 and X are as defined in claim 1.

7. A compound according to claim 1, or a pharmaceutically acceptable salt thereof,

5 wherein
B A
X
is .
R4
2N
N N
/\g—CHS
—
™ N B
X

wherein R4 and X are as defined in claim 1.

8. A compound according to claim 1, or a pharmaceutically acceptable salt thereof,

wherein R! and R? are independently CH; or CH,CHj.

9. A compound according to claim 2 which is the compound 2,3-dimethyl-8-(2,6-

15 dimethylbenzylamino)imidazo [1,2-a}pyrazine



10% & ()-F [ 10% & ()- 10% @ & ()-\\\\\\\~bB.8 3 10% & 3 10% & é) F3
10% & (}-F& 3 10% & ()-F& 3 10% & ()-F& 3 10% & ()-F)?q 2 WA 2MB 180
10% & 3 10% & ()-F 3 10% & ()-F 3 10% & ()-F 3 10% & ()-F 3 10%

& ()-F)2g 2 \\\\\\\fJ.8 3 10% & 3 10% & ()-F 3

WO 99/28322 PCT/SE98/02091
24

N

NH
Hac\é/CH

or a pharmaceutically acceptable sait thereof.

CH,
e
Nﬁ)%

5 10. The compound according to claim 2 which is the compound 2,3-dimethyl-8-(2,6-

dimethylbenzyloxy)imidazo[1,2-a]pyrazine

) 3
’/\N/\&CH
N\HQN
0
Hsc\é/cr-l3
or a pharmaceutically acceptable salt thereof.

10 11, Aprocess for the preparation of a compound according to any one of claims 1 to 10,

comprising reacting a compounds of the general Formula II

@
X1



10% & ()-F 3 10% & ()-F 3 10% & ()-F 3 10% & ()-F)2q 2 \\\\\\\~bB. 8 3
"10% & 3.10% & ()-F 3 10% & ()-F 3 10% & ()-F 3 10% & ()-F 3 10%2 2 MAY 2007
& ()-F)?2q 2 \\\]0]]]yX7.8 3 FLl09%& ()-s 10%& ()-( s 1098& ()- 10%& ()-

3 10% & ()-F)2q 2 11111111 J. 8+Z 1098& ()-3+Z 1098& () - 3+Z

WO 9928322 PCT/SE98/02091

wherein X! is OH or NH,, with a compound of the general Formula III

Y

R2 Rt

R3 m
wherein R}, R3 and R? are as defined for Formula I and Y! is a leaving group.

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

comprising reacting a compounds of the general Formula IV

X2 v
wherein X2 is a leaving group, with a compound of the general Formula V

Y2

RS \V

wherein R1, R3 and R4 are as defined for Formula I, and Y2 is NH, or OH.



1098&' ()-3+Z 10%& ()-3+Z 1098& ()-3 (F10%& ()- fY%09& ()-]] """ ~bB. 8+Z

*109$&+Z 109$&' ()-3+Z 109%B&' ()-3&+Z 109%$& ()-3&+Z 109%& () - 3&+Z 22 MAY 2007
109%8$&' () - 3) 25X ANANA ANBF 8+7 109$8+Z 10%& ()-3+Z 10%&' () - 3&+Z

1098&' ()-38&+Z 10%B& ()-3+Z 10%B&' () - 8§ 2v5X AAAAAAAE ] 8+Z 10%$&+Z

1098$8& ()-3+Z 10%& ()-3+Z 10%& ()-3+Z 10%& ()-3+Z 10%& () - 3) ?2v5X .

ANANANA~QF 8+Z 10%$&+Z 10%$&' ()-3+§ 10988 ()-3+Z 109$& ()-3+Z 10%& ()-3+Z

10988 ()13 3ysxpmponnd agoordipg tpanypng pFclaigoglgteAC for use in therapy.

14. A pharmaceutical formulation containing a compound according to any one of claims
1 to 10 as active ingredient in combination with a pharmaceutically acceptable

diluent or carrier.

15. Use of a compound according to any one of claims 1 to 10 for the manufacture of a

medicament for the inhibition of gastric acid secretion.

16. Usc of a compound according to any one of claims 1 to 10 for the manufacturc of a

medicament for the treatment of gastrointestinal inflammatory diseascs.

17. Use of a compound according to any onc of claims 1 to 10 the manufacture ol a
mcdicament for the trcatment or prophylaxis of conditions involving infection by
Helicobacter pylori of human gastric mucosa, wherein the said salt is adapted to be

administered in combination with at least one antimicrobial agent.

18. Use of a compound according to any one of claims 1 to 10 for inhibiting gastric acid

secrction.

19. Use of a compound according to any one of ¢laims 1 to 10 for the treatment of

gastrointestinal inflammatory diseases,

20. Usc of a compound according to any onc of claims 1 to 10, in combination with at
least one antimicrobial agent, for the treatment or prophylaxis of conditions

involving infection by Helicobacter pylori of human gastric mucosa.
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involving infection by Helicobacter pylori of human gastric mucosa, wherein the
10 active ingredient is a compound according to any one of claims 1 to 10 in combination

with at least one antimicrobial agent.



