; e3egdLdb6HT €2 2 MAY 2002 HETEROCYCLI C COVPOUNDS FOR | NHI BI TI ON OF

GASTRI C ACI D SECRETI ON, PROCESSES FOR THEI R PREPARATI ON AND PHARNMACEUTZ MAY 7007
"COVPCSI TI ONS THEREOF s TECHNI CAL FI ELD The present invention relates to
novel compounds, and therapeutically acceptable salts thereof, which

i nhi bit exogenously or endogenously stimnmulated gastric acid secretion and
thus can be used in the prevention and treatnent of gastroi '\WWW

i nfl ammatory di seases. to In further aspects, the inventi onmmmmu

conpounds of the invention for use in {herapy, to processes for,pigparation
of such new conpounds; to pharmaceutical conpositions containing at |east
one conpound of the i nvention) or a therapeuticall y accept abl e salt

thereof, as active ingredient: and to the use of the active co ounds in

the nmanuf acHﬁT@RQ@‘Y% EQP@W%’F%‘ W%‘%PFS’?@TNGWé 5O 15

BACKGROUND Arciedist pORITREH PREBZOL IOk ANDIPH AN REBURIEAI]I Scl osed in
EP- A-0068378) US 4, 507 294 and EP- A-0204285. Pyrrol o[ 2, 3-d] pyri dazi nes are

di scl osed i ROMBOSTTIONSGVHERES®?2/ 06979, Zo WO 93/ 08190 and WO 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 JERNNICAL PIELInd 6- position, and which are effective as

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

/ d I f th
97/ 47603 Al ﬁe&mvg 1{?\%&%1&%9%% A’ﬂ-‘*’as gqul:r)ou%dsr & ﬁ%p%uttlcan? ad F%bg%aﬂ ogy of the

gastric ama See Annu. Rev.
Phar macol . thepebf; @hich aﬁnbxtﬂageaé)ﬁly o endogenougdy wummstm@@ be288GPand

Di SCLOSURE %: il % NgE revenl na.n 1186/3026990 01 %ma{f‘ Ell Sla{%%' élls been found
that conmpoulf8%“Bret#fé "For fiil'd P aregsurbnt t Rererocyclrc
conmpounds i In vahlheE bspEd‘lE ttphmyﬂnomhaes go domps.mldsbﬁ thesiheshtion fon usedmereraplite CO)

al kyl in 2-_an ﬁ??O? | tion, -are arctl c(yuIn tcy ef f I kv%o%sosltlrmg bitors of the
gast r oi nt esPﬁoﬁ%?fes ProR¥ A°FF9ase an PRETURERy R AT SPUP St ri ¢ aci d
secretion. I:cmtairﬁmg asqache cddmunmmfelnﬁmmubrhusa maiamxesallw@cqgmaqﬂasa’mds of the
general For t erlegf as ac{ncr)e 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-alpyrazines 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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B/XCH2 Fi2/ RL R3 wherein ~s RLis CI-C6 alkyl; R2is C1-C6 alkyl; R3
is Hor halogen; and io C 2 MAY Z002 ~o WD 99128322 B X is a subst i2tud&c00]
‘heterocycle selected fromR4 RSSN CHI N\ ~N X R4 i N~CH3 /N\ N R6 R5 CH3
4 RS ~/ _NCH N wX R7 (imdazo[ 1,2-a]pyrazine)
(pyrrol o[ 2, 3-d] pyridazine) (pyrrolo[2, 3-b]pyridine)
(pyrrol o[ 1, 2-a] pyrazi ne) PCTI SE98102091 _

WO 99/28322 PCT/SE98/02091

o

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—Ce)
alkyl in 2- and 6-position, are particularly effective as inhibitors of the gastrointestinal Ht,

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

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

10

B A
/ "
CH,
R2 R1 N
R3 I
wherein

15 Rlis C;-Cgalkyl;

R2 is C;-Cg alkyl;

R3is H or halogen; and

20



Z Z MAY 2002 WD 99/28322 4 R5 CH3 (i m dazo[1, 2-b] pyri dazi ne) CHI

(i mdazo[.1, 2-c]pyrimdine) s wherein R4 is H CH3, CH20H or CHZCN; R 1 MA2002
or Cl1-C6 al kyl; io PCT/SE98/02091 R6 is H', Cl1-C6 al kyl, aryl, aryl al kyl
containing 1-2 carbon atons in the al kyl part, C--C6 al kenyl, hal o(C2-C6

al kenyl)) Cz-C6 al kynyl, C3-C~ cycloal kyl or halo(d-C6 alkyl); R~ is H)

hal ogen, C-C6 alkyl) d-C6 alkylthio or thiocyano; ~s nis 0 or 1: and

Xi sNHor O. zo Bvefesned conpounds according to the inventi oFC TR R8s e
wherein: R is CH3 or CH2CH3; 2 Z MAY, 20Q2 WO 99128322 R2 is CH3 or

CH ,CH3; and R3is H Br, d or F. Oher preferred conpounds according to
the invention are: ~0o R4 R5\ "N CHs N\ ~N

B A

is a substituted heterocycle selected from

R4
R5
i =
Nao \N
5 X (imidazo[1,2-a]pyrazine)
R4
SN
L e
o7 \
X Ao (pyrrolo[2,3-d]pyridazine)
R4
Rs. N
[ H—cn,
X N
\
R6 N
X (pyrrolo[2,3-blpyridine)
10
4
RS
g =
Nao =~
X R7

(pyrrolo[1,2-a]pyrazine)



XR/{IRRRRRj] ~~--CHBNRERR/ RLRBRA ~O~N~~CH3 ~O~N\ N X R6
R2/ Rt RBR4A R\ "NCH N\ XR7 R /" RL R3 wherein R4 is CH3 or CHZDHMAY 2002
‘and PCT/ SE981 02091 X, n, R-, R2, R3, R5, R6 and R~ are as defined for
Formula |I. Particularly preferred are those conpounds wherein Rl, R2 and R3
are the preferred substituents defined above. ~s 2 2 MAY 20D2 WO 99| 28322
PCT/ SE98/ 02091 As used herein, the term"Cl-C6 al kyl" denotes a straight or
branched al kylogsmep having from1 to 6 carbon atons. ExafpFégs8t®said

| ower al kyl include nmethyl, ethyl, n-pronI. i so-propyl) n-butyl)

i so-butyl, sec-butyl, t-butyl and straight- and branched-chain pentyl and
hexyl . The term "hal ogen" includes fluoro, chloro, bronbo and iodo. Both the
pure enantioners, racemgs M xtures and unequal m xtures of two enantioners
are within thegssco of /the invention. It should be understood that all the

f
di astereoneric \mﬁ<§2§sible (pure enantionmers, racemc m xtures and
unequal m xtures nafti oners) are within the scope of the invention
Al so included in t i n¥ention are derivatives of the conmpounds of the
Formul a I which have the biological function of the conpounds of the
Fornula |. ~s Deperfting on the process c6mfage(bRPIREEZMY products of the
Formula | are obtained either in neutral or salt form Both the free base

and the salts of these end products are within the scope of the invention.

transfornmed zo in{o _the free base using basic agents such as alkali or by

i on exchange. e obtained may also formsalts with organic or

i norganic acid e préparation of acid addition salts, preferably such
acids are used ormsuitably therapeutically acceptable salts.

Exanmpl es of suchxaci ds are hydrohal ogen @giigsos9Cdpy@snidine)

s wherein
R4 is H, CH3, CHQOH or CH2CN;
R5 is H or C;-Cg alkyl;

R6 is H , C;—Cg alkyl, aryl, arylalkyl containing 1-2 carbon atoms in the alkyl part, G;—Cg
alkenyl, halo(C,-Cg alkenyl), C;—Cg alkynyl, C3-C7 cycloalkyl or halo(C;-Cg alkyl);

R7 is H, halogen, C;—Cg alkyl, C1—Cg alkylthio or thiocyano;
nisOor1; and
XisNHor O.

20  Preferred compounds according to the invention are those wherein:

Rlis CHj; or CH,CHj;



xs hydrochloric acid, sulphuric acid, phosphoric acid, nitric acid)
.aliphatic, alicyclic, aromatic or heterocyclic carboxyl or sul phoni @ Z2a8MNdX(!
such as formc acid, acetic acid, propioni'c acid) succinic acid, glycolic
acid, lactic acid, malic 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 fonic acid, )

hydr oxyet hanesd sbossix aci d, 30 hal ogenbensenesul foni ¢ aci FCTEB¥EREsUI f oni ¢
acid or napht hal enesul foni c aci d. ~ 2 MAY 2002 WO 99128322 7 Preparation
PCT/ 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 Proqgg;cﬁsgg@&h@mggﬁacture of conpounds with the general Formula |
conprises the foll ow ng 'stéps: ~o Conmpounds of the general Formula Il B A
X~ 1is wherein X1 is OHor NH2) can be reacted with conpounds of the
general Formulg kg YoRZIR, R~ wherein Rl, R3 and R4 are as defined for
Formula | and Y1 is a | eaving group) such as a zo halide, tosyloxy or

mesyl oxy , to the conpounds of the Formula I. . It is convenient to conduct
this reactiond ' i 9 the@GRh@dare-acetonitril e,

di met hoxyet an(?at?er%{éﬁgﬁg(ﬁp%g%dégﬁggﬁl&xsI ene or dinethylfotirtamde with or
wi t hout a base. 2 2 Mar 2002 WD 99128322 8 PCT/ SE98/ 02091 The base is
e.g. an alkali metal hydroxade, such as sodi umghydroxi de and potassium
hydr oxi de; a sodi um al cohofate) such as sodi unynet hoxi de and sodi um

et hoxi de; an al ki ﬁ ydri de sPh. .ag~sod m hydri de and potassi um

hydri de; an alkalfkﬁgfg c ate) sucf asgjH)m car bonat e and sodi um
carbonate; or an or i i ne) “such ey'hyl am ne. Process B Process
B for manufacture of ¢onpounds wi t h@he general Formula | conprises the ~o

foll ow ng steps: X X R&

RZ\\[::iziI/’H1 RZ\\I::iE;]”R1

R3 R3
R4 i R4
R5 N RS
= ~ N
| N—cH, \\r//\\ N—cH,
NS N Na =

\
¥ R6 X R7
Rz\(&/m R2\<5/R1
R3 'HS

wherein R4 is CH3 or CH,OH; and

X, n, RI, R2, R3, RS, 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.



Compounds of the general Formula IV IV is wherein X2 is a | eaving grzoqgr)ﬁy
e.g. halide) can be reacted with conpounds of the general Fornmula V A/ 2002
20 wherein R1) R3 and R4 are as defined for Fornmula | and 1~ is NH2 or OH
to conmpounds of the general Formula I. 2 2 MAY 2002 WD 99n8322

PCT/ SE98/ 02091 9 It is convenient to conduct this reaction in an inert
solvent) e.g. acetone, acetonitrile) dinethoxyethane, nethanol, ethanol,

xyl ene or di me§dwskéas mani de with or wi thout a base. The baBE'SE¥@YY. an

al kali metal hydroxide, such as sodi um hydroxi de and potassi um hydroxi de; a
sodi um al cohol ate, such as sodi um net hoxi"de and sodi um et hoxi de; an al kal i
nmetal hydride such as sodi um hydride and potassi um hydride; an al kali netal
carbonat e, such as t. i carbopal.e i o .Qrganic
am ne, such as™t¥ 'f“éﬁ’ﬁ%}'ﬁ?ﬁ%‘%@ %I%h(gérirzgéec}f? ggsaf&l?gy{r?ﬁ%g{n%?@f@%p @gg{%a

furt her aspectfront h® 6 qavkenrioon. Exeinaleesf seig Iphrarlnciaeltdeopdthyd pbd IHroRyhs

contai ning at | east one conp d..o! 2 DV ' . I | |y
‘accept abl e salPRRR S u,tﬁ'algp gdg{li s\?gfoflt%g?te“g?eiﬁ?g&a?@ Taﬁg bgdg%gﬁ%g‘gﬁ%’fﬁ?ﬁe

i nvention can ikdo be used in fornulations together with other active

i ngr edi ent s% e.g. antibiotics such as anoxicillin. For clinical use) the
conpounds of the invention are fornulated into .pharnaceutical formnulations
for oral, rectHeterpahaogeal mkludes flobdoeshlarmdeonsf anddedoni st rati on. The Zo

phar maceuti cal fornulation contains a conmpound of the invention in

conbi nation with one or nore pharmaceutically acceptable ingredients. The
carrier may beBdththkperefeoantivmérs,aacemid rixtuses and wehuad miwturks ofurivd ekinkioreers areor  a

capsul e. These pharmaceutical preparations aF t .0bi of e
mvent fon. | Ce cRRS PE AP RGa I BY SR Foue B s LNt B Eler bty

wei ght of tihe gusaglamtd eantiopieaf meanlit mixnetswne nndnd-nfQ684es pf wei egirttiomars)
preparations for 25 parenteral .use. and preferably. : d % by
wei ght in prepdf gft{?’B S SFUF of)ﬁlglmvan 1rcr)ln'n"lgg(flrn (glf’ (I?egl’lll.l h’% HR'? ﬁ’@%&e“%&%ﬁ?&oﬁgﬁf

phar maceut i cal conpomds af the Rermubyritveiiahihage the Giokrpioal fichctién ofttke qpmpgends of thyent i on
in the formof_dosage units for oral adm nistration the conpound sel ected
may be 30 n‘ixe’c:f’wgﬂ' solid, powdered ingredients, such as | actose)
saccharose, sorbitol, mannitol, starch, anylopectin, cellul ose derivatives,

gel atin, Orxs anBEpQg ingS gr! tthe‘;jl gxloce:esls O3t lgrllsetpé[ énd%?od\ﬂ@"tls !)f tRe Formula I are obtained either
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 carboxy! 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, ethanesulfonic acid, hydroxyethanesulfonic acid,

10 halogenbensenesulfonic acid, toluenesulfonic acid or naphthalenesulfonic acid.



22 MAY 2002 WO 991 28322 PCT/ SE98/ 02091 10 with disintegrating agents fﬂﬂMYM7
| ubricating agents such as nmagnesi um stearate, calcium stearate, sodi 0z
‘stearyl fumarate and pol yet hyl ene gl ycol waxes. The mixture 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 conpound
or conpounds of the invention) vegetable oil, fat, or other suitable
vehicl e for swbbogslati ne capsul es. Hard gel ati ne capsul eSCHE}P#EYRL ai n
granul es of the active conpound. Hard gekatine capsules may al so contain
the active conpound in conbination with solid powdered ingredients such as
| act ose, saccharose, sorbitol, mannitol, potato io starch, corn starch

anyl opectin, oellmgse derivatives or gelatine. Dosage units for rectal

adm nistration may be prepared (i) in the formof suppositories which
contain the active substance m xed wth a neutral fat base; {ii) in the
formof a gel ghl pRsehBRtdliof ARSHORMMFONSARY llﬁb%seg Rend bV &c@c{x: ei1na
m xture with a vegetable ~s oil, paraffin oll or other suitable vehicle for
gel ati ne rect &f campayrds &4dth tiq gepgralifigrmal.f or m of a ready- nade micro enenm; or
(iv) inthg formof a dry mcro enema fornulation to be reconstituted in a
sui tabl e solvent just prior to admnistration. Liquid preparations for oral
admi ni strati of7¢m$f e prepared in the formof syrups or zo suspensions,

e.g. solutions or suspensions containing fromO0.1 %to 20% by wei ght of the
active ingredient and the remai nder consisting of sugar or sugar al cohols
and a m xt ur e Pofcessthfanmrnufygaireef compyunds with the gensyal Eerenudsl Iy castipriagsdhe

pol yet hyl ene g, Qﬂkxm%& desired) such liquid preparations nay contain

col ouring agentgs ' avouri ng agents, saccharine and carboxynet hyl cell ul ose
or other thickening agent. Liquid preparations for oral zs adm nistration
may al so be pQSH@BﬁQsEF&EBﬁwﬁpﬁﬂbpﬁnﬁ dry powder to be reconstituted with a
suitabl e solvent prior to use. Solutions for parenteral adm nistration nmay
be prepared as a solution of a conmpound of the invention in a

phar maceut i cal | y—acceptabl e solvent, preferably in a concentration from 30
Nhese sol utions may al so contain stabilizing

i ngredi ents and/ fing ingredients and are dispensed into unit doses
or vials. 22 MAY 2002 WD 991 28322 PCT/ SE98/ 02091
parenteral adm nistration nmay al so be prepared as a dry
preparation to by,reconstituted with a suitable solvent extenporaneously
before use. The typical dgily dose of the active substance varies within a
wi de range and will depend on various factors such as for exanple the

i ndi vi dual requirenent of each patient, the route of adm nistration and the
di sease. | s ganRfedl X! i90M orNH), Rl B teLRiedlwitl R5ABRNdYbrIthe RAerhiFoihiga frANge of 5
to 1000 ng per day of active substance. The conpounds according to the

i nvention can also be used in fornulations together with to other active
ingredients, e.g. forythe treatnent or prophylaxis of conditions involving
infection by Helicopacter pylori of human gastric nucosa. Such other active
i ngredi ents neéff be jant Lwm crobial agents, in particular: - b-lactam
antibiotics such B ghoxicillin, anpicillin, cephalothin, cefaclor or
cefixinme; - macro ds such as erythromycin, or clarithronycin;, ~s -
tetracyclines such as tetracycline or doxycycline; - am noglycosides such
as gentanycin, kan cin or am kacin; - quinolones such as notfl oxacin,

ci profroxacin or enoxaci nHl - ot hers such as netroni dazol e, nitrofurantoin
or chl oramphenicol; or - preparations containing bisnuth salts such as

bi smuth subcitrate, bismuth subsalicylate) zo bisnuth subcarbonate, bisnmuth

subni trate or WiesinRhRS ety arepsedefined for Formula I and Y! is 2 leaving group, such as a
20  halide, tosyloxy or mesyloxy , to the compounds of the Formula I.

11 Sol utions for

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.



22 MAY 2002 WO 99128322 12 EXAMPLES Exanple L | PCT/ SE98/ 02091 Syng}fmﬁlmz
~of 2,3-dinethyl-8-(2, 6-di nethyl benryl am no)i m dazo (1, 2-aJpyrazi ne =
CH3 N\ ~NNH 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 nmol) and so

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 @pbissis3f220 m ) and was washed with a sol uti on P6FSESOE8HI um
carbonate in water (20 ml). The organic gayer was separated and evapor at ed
under reduced pressure and the residue was purified by colum

chromat ography on silica gel. Crystallization from pentane gave 90 ng (23%
of is the tit corn b LG hydBxide 30d dovassifd) .« 2. 45 (s,
6H), 4.70(d) Jﬁﬁi)?“fg‘ﬁ?g'gm?bag‘,wl"gggf“’%*?%gde!\r%%a(m g’)ﬁﬁy 7. 55 (%,‘IH), 7.40 (d)
1H  Z 2 NAYh2BERIWO@Bipaadholat Supl asrspiism|mephopidy asstspdjugpaiepridsian Hedi s of
2, 3-di net hyl - 8- -.di met hyl b . da2o) 74 N CH3 N\
IO HE 1 G P SR e e R S b PSRl S PYLAThR Sl ded to
a stirred sol wich@pddssi@m Gartibmaeet dng kdiuT ydrbdngi@herlan orgapic emimgi ueh as (10 nl ).
8-chl oro-2, 3-di hyl i m dazo[ 1, 2-a]pyrazine (0.4 g, 3 mmol) was added and
the reactidn fﬁegg’ "“was refluxed for 20 h. The solvent was .~o evapor at ed
under reduced pressure and the residue was sol ved in nethylene chloride and
washed with ter. The organic | ayer was evaporated under reduced pressure
and the resi do&5HE purified by columm chromatography on silica gel using
et hyl acet at e: petrol eum ether(40-60) 1:1 as eluent. Crystallization from

petrol eum et h%oc 3 efop r'ntf'nzufagtu{'eSocr1 cg/g'xp&mdst Ofh Eén@raf:%mﬁ}ér'iQOmprises the

10 following steps:

Compounds of the general Formula IV

X2 v
15

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

Formula V

R3 \
20

wherein R}, R3 and R4 are as defined for Formula I and Y2 is NH, or OH to compounds

of the general Formula I.



a 1H-NWVR (300 MHz,CDClg): 8 2.35 (s,3H), 2.40 (s, 3H), 2.45 (s, 6H))22.M\ 2002
(s, 2H) 6.95 7.15 (m 3H), 7.35-7.45 (m 2H) 2 2 MAY 2002 WO 99/28322 14
"BIOLOE@ CAL TESTS 1. In vitro experinents s Acid secretion inhibition in

i sol ated rabbit gastric gl ands PCT/5E98/ 02091 Inhibiting effect on acid
secretion in vitro in isolated rabbit gastric glands was neasured as

descri bed by Berglindh et al. (1976) Acta Physiol. Scand. 97, 401-414. -~o
Det er i nat i onweberdsizzK+- ATPase activity Membrane vesicles FSVBEBE ¢ q)
were incubated for 15 mn at +37C in 18 ¢M Pi pesl Tris buffer pH 7.4
containing 2 nM Mgd 2, 10 MM KGO and 2 nM ATP. The ATPase activity was
estimated as rel ease of inorganic phosphate from ATP, as descri bed by LeBel
et al. is (19R89coArmient Bicomduerthis 8actiod6r &binerl fdvean Mpoatedn iicelonarnip) e 1 had an

| CSp-val ue of 0.16 M and .t h ompound of . Ex le 2.had an | al ue of
078 Eont 2o Smelhe dteie SRR iRl o iV Br Fefu ke R iR R e PR 0n !
femal e rats Fahabase isalgsamodikalimetbpydiopide, away sodiuneliydraxide and palassithey ar e

equi pped with cannul ated zs fistulae in.the stonach,(lunmen) apd the upper
part Pof e BB SR Betele 1O stpalimopiic il ot taehahorily an i PP
admi ni st r atsi Omeff hyldeigd susl sdoaintas drideead pérhdsiue] hydride; ae alRA EhstalRabbmik, of 14
days after surgery is allowed before testi ng-.-com"renc.ed. .Before secretory
tests) the anfyrll p%?é‘“ﬁéﬁ’:ﬁ?\‘féeda“SW B R BRIACH AN REERRIF 2 gle- 8 B The st omach
So i s repeat egleshyw@sdeed t hrough the gastric cannula with tap water (+370),

and 6 mM Ringer G ucose given subcutaneously. Acid secretion is stinulated
with infusion during 2.5-4 h 2 2 MAY 2002 WO 99128322 PCTI/ SE98/ 02091 IS

Pharmaceutical formulations

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

ingredient.

15 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, parenteral or other mode of administration. The

20  pharmaceutical formulation contains a combound of the invention in combination with one
or more pharmaceutically acceptable ingredients. The carrier may be in the form of a solid,
semi-solid or liquid diluent, or a capsule. These pharmaceutical preparations are a further
object of the invention. Usually the amount of 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



(1.2 nlh, subcutaneously) of pentagastrin and carbachol (20 and 110797 MayY 200
nmol / kg~h, respectively), during which time gastric secretions are
‘collected in 30-nmin fractions. Test substances or vehicle are given either
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dosing, 1 m/kg), or 2 h before starting the stinulation (oral dosing) 5
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t est conpoupd ang t&@@%‘bb @eight. These solutions may also contain stabilizing ingredients and/or

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



22 NMAY Z002 WO 99128322 PCT/ 5E98/ 02091 17 Bl ood sanples for the anal im %
test conpound concentration in plasma are taken at intervals up to gz Y 1002
after dosing. Plasma is separated and frozen within 30 mn after collection
and | ater anal yzed. The system c bioavailability (F¥ after oral or i.d.

adm nistration is cal cul ated as descri bed above in the rat nodel. 22 MAY
2002 WO 991 28322 18 CLAIMS 1. A conpound of the formulal B/ XCH2 R/ Rl
. R3 or a phawoaeesta cal |y acceptabl e salt thereof, whereiR¢TRE0YE1- 6
alkyl; to R2 is C1-C6 alkyl; R3 is H orhalogen; and B 15 PCT/ SE98/ 02091
I's a substituted heterocycle selected from Z ?_ MAY 2002 WD 99/ 78322 19
R4 RB\ "N ~~---CH N\ ~-NX R4 (O~ i ~~CH3 N

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;
15 - tetracyclines such as tetracycline or doxycycline;
-~ aminoglycosides such as gentamycin, kanamycin or amikacin;
— quinolones such as norfloxacin, ciproffoxacin 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.




(O/ ~NX R6 RA RS N--CH N1 XR6 R4 RS\ "NCH3 N X R7 R5 or ? 200
PCT/ SE98/ 02091 2 2 MAY 2002 WD 99128322 20 R4 NN CH3 N X wherein gw
is H CHg, CH-OH or CH-CN;, R5 is H or Cl1-C6 al kyl; PCTISE98102091 R6 is H

, Cl-C6 al kyl, aryl, arylalkyl containing 1-2 carbon atons in the al kyl

part, C-C6 io al kenyl, hal o(CzZ-C6 al kenyl), C2-C6 al kynyl) C3-C~

cycl oal kyl or halo(C~-C6 alkyl); R-is H, halogen) Cl-C6 alk I% C~- C6

al kylthio or wWdwessano; nisOorl;and is XisNHorO 2. A cor‘rp"diﬁ‘/ﬁ‘} #e®rding to
claim1l) or a pharmaceutically acceptabl ¢,salt thereof, wherein B 20 15

EXAMPLES
Example 1.1

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

HeC CH,

A stirred mixture of 8-chloro-2,3-dimethylimidazo[1,2-ajpyrazine (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 reduccd 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,): 8 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)



2 2 MAYr 2002 WD 99/28322 21 R4 RS\ "N CH3 N\ ~N X wherein R4, RS angl2X4ay 200
‘are as defined in claim1. PCT/SE98102091 3. A conpound accordl ng to cFal

1, or a pharmaceutically acceptable salt thereof) wherein B Xis . R4 N~
~CH3 /N\ N R6 wherein R4, R6 and X are as defined in claiml. ~0o 4. A
conmpound according to claim1l1, or a pharmaceutically acceptable salt

t hereof, wherein B X is 2 2 MAY 2002 WD 99128322 22 R4 Eg NB~W N R6
wherein R4, RyOMB®IZNd X are as defined in claiml1. PCT/S 8FE209T"

conpound according to claim11, or a pharggaceutically acceptable salt

thereof, s wherein X is

Example 1.2

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

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-a]pyrazine
(0.4 g, 3 mmol) was added and the reaction mixture was refluxed for 20 h. The solvent was
10  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

title compound.

IH-NMR (300 MHz,CDCls): & 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)



R4 R5\ "N CH3 N~ R7 wherein R4, R5) R~ and X are as defined in clainyé.lh%wz
6. A conpound according to claim 1, or a pharnmaceutically acceptable Aﬂ

‘thereof, wherein B Xis 2 2 MAY ?00? WO 99128322 23 R4 RS j

~NCH3 \ "N X

wherein R4, RS and X are as defined in claim 1. PCT/SE98/02091 7. A
conmpound according to claim1l1, or a pharmaceutically acceptable salt
thereof, wherein B Xis . RA NN CH3 N X wherein R4 and X are as _defined in
claiml. ~o 8wo#emsempound according to claim1, or a pharﬁﬁ@@ﬁ?@%ﬁ‘ly
acceptabl e salt thereof, wherein RL and @2 are independently CH3 or CH2CH3.

9. A conpound according to claim2 which is the conpound

2,3-dinmethyl-8-(2,6 ~s dinethyl benzyl am no)i m dazo [ 1, 2-aJpyrazi ne 22 MAY

2002 BIOLOGICAL TESTS

1. In virro 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 pug) were incubated for 15 min at +37°C in 18 mM Pipes/Tris
buffer pH 7.4 containing 2 mM MgCl,, 10 mM KCl and 2 mM ATP. The ATPase activity

was estimated as release of inorganic phosphate from ATP, as described by LeBel et al.

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

The compound 6f Example 1 had an ICsqyvalue of 0.16 uM and the compound of Example

2 had an IC4q 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 s fepeatedly 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



WO 99128322 24 CH3 ~N CH3 N\ ~N NH H3C ~ CH3 or a pharmaceutically
acceptabl e salt thereof. PCTISE98102091 10. The conpound accordi ng t2a MAY 2007
‘claim2 which is the conpound 2, 3-di net hyl -8- (2,6 dinethyl benzyl oxyhm dazo|
1,2-a]pyrazine CH3 ~N CH3 N\ ~N O H3C/ CH3 or a pharmaceutically
acceptable salt thereof. ~0 11. A process for the preparation of a conpound
according to any one of clains 1 to 10) conprising reactin ounds of

t he general F8PAYIEA2I| B 22 MAY 2002 WO 991 28322 PCT/ SI':%ﬁ%

wherein X1 is OH or NH2) with a conmpound1®df the general Fornula [

Y RZR R3I'1l 5 mherein Rl) R3 and R4 are as defined for Formula | and Yt is

a | eaving groug process for the preparation of a conpound according
to any one of ( ?aifhféuqcufaae%eiw A ERPrIasingnd @ehaetioh@Oan¢ dHpunaitiehof t he

general Formlay, éc}‘{vetl@/ Au\’i&g%fcﬁ 'nﬂxcégsthcssc@reglc%@\étler&gll&Ecg'1“:%30 Wit X}Pacﬁoﬂéorap und of

t he general Formul a wherein are as ned for
Formul a ) an dubstanges onygliclgraregipen either at 60 min after starting the stimulation (intravenous

and intraduodenal dosing, | ml/kg), or 2 h before starting the stimulation (oral dosing, 5
s ml/kg, gastric cannula closed). The time interval between dosing and stimulation may be

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

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

concentration.

1o Further calculations are based on group mean responses from 4-6 rats. In the case of
administration during stimulation; the acid output during the periods after administration of
test substance or vehicle are expressed as fractional responses, setting the acid output in the
30-min period preceding administration to 1.0. Percentage inhibition is calculated from the
fractional responses elicited by test compound and vehicle. In the case of administration

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 repéated]y 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.



22 MAY 2002 26 13. A conpound according to any one of clains 1 to louigr
use in therapy. 1 ~. A pharmaceutical fornulation containing a conpo MAY 2002
“according to any one of clains 1 to 10 as active ingredient in conbination
wi th a pharnaceutically acceptable diluent or carrier. 15. Use of a
conpound according to any one of clains 1 to 10 for the manufacture of a
medi canent for the inhibition of gastric acid secretion. 1CG %??w?f a
conmpound act owOodRH22 0 any one of clains 1 to 10 for the nenuracrire of a
medi canment for the treatnent of gastrointgstinal inflamatory diseases. 17.
Use of a conpound according to any one of clains 1 to 10 the manufacture of
a nedi catnent for the.treatnent ox prophylaxis of conditions involving

i nfection by Helicobacter pylori of human gastric nucosa, wherein the said
salt is adapted to be a nLni tered in conbinatigﬂ wi t.h at |.east one

anti m crobi al 4§aKe undgr 'ge lﬂgcg°°8f°“§atb°8ﬁ‘5‘dﬁ?Facué‘€?c i ‘ﬁdetf'g‘”%fﬁ?’y e of clains
1 to 10 for i néiiiehd iRGeBarl micandeitdpafed @tinfiriy b} Aividilgaholhst dereofipaibichd
according to any one of IaHiims 1 to 10 for the trefatman of .
gastrointestiﬁﬁW”WﬁWP%H%&fS’VmHF§é§§&§?m?0?“féﬁ“%? %mﬁbﬁﬁﬁﬁﬂﬁnﬁccording to
any one of £l ajidiaitbbiliey (E®) folloWing GitlatnaAbiaDor sthitaBmaiisuh@st cadueudinki m cr obi al
agent, for the treatpnent or %ERQ};I axis %f conditions involving infection
by Hel i cobacl dk%pyf 6FC B Hir &¥DE PPucosa. 2 2 MAY 2002 WO

991 28322 27 PCT/ SE98/ 02091 21. A pharmaceutical fornulation for use in the
inhibition of gastric, acid secretion wherein. the active ingredient is a
conpound accor@ripgor @cgéfffffcfﬂﬁg“(ﬁf""@f%ﬁd ayaiagiliyyin ¢ .""Woﬂﬁg maceut i cal

formulation for use in the treatnent of gastrointestinal inflamatory s

di seases wherein the active_ingredient is a co nd according to any one
of ol ai s 10 t abplorFEnevsr TR LaRROF A 25 HSEE TR FRTTLRE VI § he

treat ment or pemAYl fakilSfoPthe GMlisicition Sf tefl Wohydunds drivEiREIE ke dajindiiaéd cobact er
pyl ori of human gastric mucosa, wherein the 10 a%tive ingredient is a

conpound accor&}F‘%@ﬁf‘Bla&ﬁS‘/HBiﬁ"é]hﬁif“'Qq“‘éﬁ thg coligeten qf E2TBFFAT on with at
| east one antim crobial agent.
Before secretory tests the animals are fasted for about 18 h but water is freely allowed.
15 Gastric acid secretion is stimulated for up to 6.5 h infusion of histamine dihydrochloride
(12 ml/h) at a dose producing about 80% of the individual maximal secretory response, and
gastric juice collected in consecutive 30-min fractions. Test substance or vehicle is given
orally, i.d. or i.v., 1 or 1.5 h after starting the histamine infusion, in a volume of 0.5 ml/kg
body weight. In the case of oral administration, it should be pointed out that the test

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

dog.

The acidity of the gastric juice samples are determined by titration to pH 7.0, and the acid
_ output calculated. The acid output in the collection periods after administration of test
35 substance or vehicle are expressed as fractional responses, setting the acid output in the
fraction preceding administration to 1.0.'Percentage inhibition is calculated from fractional

responses elicited by test compound and vehicle.
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X@Xt XWXOXOXXXXXXYY>YOYYYYYYzupkf a[ V] ] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU

] ca] ca] ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca! YYYDZwWZZZZ][ |
9 2[a[r

{é§${\{\{\{{E£L]|mq|fa\kaa[V]]]ca]ca]caU]ca]caU]ca]caD]ca]ca]ca]ca]ca]caU]
ca] ca] ca] ca] ca]cal] c a] ca]ca]ca] ca]cal]ca]ca]ca]ca]ca]ca]ca

hlj112"I"MPAAAA " O 0 ") " aXaabPbbbbJcrccd- dAd~yt oj e [ UV] ca] ca] ca] ca] ca]
cal] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(a] cabD0] ca] ca] ca] ca] ca] ca]ca

] ca] ca] ca] ca! Ad*dkdxd{dd3eee[fofgo_ ") " aXaabPbbbbJcrccd-dAd~ytoje [UV]ca]c
a] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(a] cabD0] caV]ca] ca

]ca] ca]ca] ca] ca]cal cal]ca OYi K, ys10%&' ()-Ss10%& ()-m 10%& ()-F

109 ()-109& ()-" 109 ()-& (nl0%& () -

YgLCaB, ys10%.! 109%&' ()-10%&' ()-f10%& ()-S10%& ()-!8L!10%& ()-Syl0%& ()-O']_d
E, ys10%® 10%4&' ()-S* 10%& ()-L'z

10%&' () - S&L0%&' ()-$: 10%&' ()-1" 10%r& ()-_bxnmbCys10%-( m0%&' ()- 10 10

10#8t 109&' () - L6109 ()-, 3GLO%&' ()-gLy/ 10%&' ()-s3B



dEMbOYs10% @LOY%ES: () - 10%G&' () -yY" 10%G&' ()-LZ 10%G& () - s10%6&' ()-L
10%68' ()~ +}A2nbCys10%MLOYGE () - - Lo ()-*10%3&'(%)- 10S 10@&%@2(@” 0
X S 10%c& ()- 310%%& () - s+CFGH WebCOys10%3
10%' () -, - 109 ()-s| (MLO%& ()- 10G 10G
ig%SéL;)WF&Il()-SSlOWG&I () - ei 2X6bCl &10% \ & () - !
C() -1 10%& ()-110% " & ()-10%&' ()-1 S: 109%KX& () - ¥
109 UJu& ()-W@g3/28113%RR&' (§ ) &( P1008. () -1 -39S pmseonuzos
1098 ()-1[&10% t/t& ()-! ARLOY& ()-. G} 2A8C I v
AGOYE () - +@O0% ()-f#10%& ()-&10%& ()-! .10%:& ()-!
_10%&' () - GVXYZ[ ht veF! I vLt 109 & ()-Y 10%| & () - (nl0%| & ()- 10 10
10f f &10%& ()-Jéil‘%ﬁ\w () - vy} dEeF! | vY3100%4| & ()- 3" 10%| & () - YZ10%] & () - SMLO%
1& ()- GLoY| 9IS 100k & ()-  dEeF! vy) 10%[ & () - Y40%| & () -2
"v10%4| & () - $10%| & ()-53"10%| & () -SF10%| & ()-  YnprdH, F10%| & ()-Y
£ 10%| & () - y51.0%HRhrohndS% LRl 1) -
1 10%| & ()-. 10%4| & () - Y+10%| & () -srst ubCLO%| & (sS10% U& () - sS10%

R2 R1

‘R3 1

or a pharmaceutically acceptable salt thereof, wherein

R!is C;-Cg alkyl;
10

R2 is C;~Cg alkyl;

R3 is H or halogen; and

isa substituted heterocycle selected from



U& () - SL10% U& ()-LF10% U& ()-'110% U& ()- 104| 104| 104| 90zX6bC! St 7 MAY 200)
(1098JU8 ()-9!) S# 10966& ()-9! @0% X X& ()-! @O ()-! $@ 0% MM ()-010%
U& ()-0;>GMgwu3bCl 3# 10%@ @& ()- ! f 10% & ()-"!0f 109%JU& ()- !xf
100 ()-"!0S# 109%& ()-9!°S# 10% & ()-9qyehi'}"?4C! 10 U@s10% U&' ()-4y10%
U& ()- "10% & ()-110% U& ()-!# 10% & ()-"! # 109 ()- ijkxDniN 10%

h&' 310% h& 10% h&' 10% h&' L 10% h&' "'mLQS X -..10
()-y310% h& () - 2510% h&’ () - sy10% h& () - L: 10% h& () -" m.Q% Résfudesr
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AN N

(o)n\
\
R4
R5 /N
- N—cH
X N
\
X R6
R4
RS
Y
Y\ \ o
Na- =
X R7
R4
RS NG
-
N/\g’CH
NS \N
X

R4
R
Oy
N%
X

or



U 10 Unz[<mN/, &10% h& () - S#10% h& ()-!8S 10%h& ()- Sy10% h& ()-!4

10%h& ()-! 10%h& ()-5s); < ?4/ 10 h610% hé& ()- 27 MAY 2002

1'$-110%h& ()-T!-110%& ()-T,,10% h& ()-,)10% h& ()-' 10%

h& () - <=>KWret m\V/ LS109@Z& ()-S "109&Z& ()-LS 109&Z& ()-s 109&Z& ()-Y

109%& ()-| (mO0%Z& ()- 10 h 10 hbedBrm\ LS10% {

810%& () - @OYZ& ()-109%Z& ()-1 109Z& ()-1 " 10%& ()- MOWZ& ()=t ST,
() - F(slow&' WPIRRR0Z&' () - F(3109%Z& () - F(3109Z& () - F% SES8/02091

109@2& ()-"109%&& ()-iJ:/L(310%(3109%&& () 26( 3109&Z& () - F(3109%&& () - F(3109%Z& (

) - F(310%Z&' () - F) 2{1nT*) ?{ 1(310%Z& () - F(310%Z&" () - F(310%Z& () - F(310%Z& () - F(

3100Z& () - F) 2{1} S9) ?{ 1(310%Z& () - F) 2{1(310%Z& () - F(310%Z& () - F(310%Z& () - F(

3100Z& ()- F(310%& ()RF gi P/)

f 2FYA0%M& () -) 0%2§ ()-F) ?{1(3109%&& () - F(3109%&& () - F(3109%&& () - F(3109%&& (

[ L(310%Z&

) - Fgcdef svU4 onY 1099& ()- ' nL0%& ()-10"10"10" s610% & ()-g

f2FYA098& () - L] ; 31008& ()- ~SY1008& ()- L 109& ()- : 10%& ()-
&S1090&’ ()- " 1008& ()-"|[2vUs  +109%& ()- (109%& ()- &LO%& ()-
V0% ()-5 9$1008& ()- s 1008& ()-fF*+1008& ()- +1008& ()- )?2+10%& ()-
+1098@ ()- +1098@& ()- +1098& ()- ~bB*+1098& (+1098& ()- +1098& ()-

) 2+1098& ()- +1099& ()- +109& ()- fJ.+10%& ()- +109&' ()- +1098& ()-

) 2+1098& () - +}QU@& ()- +1098@& ()- fJ.+1098& ()- +109%& ()-

s R4is H, CHs3, CH,0OH or CH;CN;
RS is H or C;-Cg alkyl:

R6 is H , C;—Cg alkyl, aryl, arylalkyl containing 1-2 carbon atoms in the alkyl part, C,-C¢
10 alkenyl, halo(C,—Cg alkenyl), C,—Cg alkynyl, C3-C- cycloalkyl or halo(Cy—Cg alkyl);

R7 is H, halogen, C;~Cg alkyl, C;~Cg alkylthio or thiocyano;

nisQor l; and

15

X isNH or O.

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

wherein

20
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+1000@&! ()- +10084& ()- ) ?+10%& ()- +10%& ()- gxV.+ s6f L0%S$& ()- W33) may )
10%$& ()-!3 109& ()-+10%& ()- )?2(+109%& ()-  yX7+ L109$& ()- '
Z109%x$& ()- Z10%#&' ()- (FZ10%$& ()-10e$10e$10e$10%$& ()- =!11"7"|[: yX7+
LI 109$& ()- !10%$& ()- L10%$& ()- L109%$& ()-1 L 109 $& ()-

109 $& () -S7""6#S$WNA [ 1 yX7+ 93109 $& ()- " LO109X$& ()- .109%x$& () -
C(109%$& ()-gl ' 109%$& ()- Ls$10%$& () - SWABNEOEPENE} &G LOsAESVE () -
Y(YZ10%$& () WPORERO$10x$ " 7109 $&' () -1 L6109K$&' () - s4

109%$& ()-&F W *)r) | *u+|[:vU4 i3 10%$&2()-S [ 10%& ()-S f 10%& ()-z >qf
10%$8& ()-z1 &10%$& ()- 910%#& ()-u++z---.~ [|[:-4103# n) 3 10%#& ()-
d 3 10%%$& ()- 010%$& ()- . & 10%$& ()-1 w, & 10%$& ()- d, &

10996 & ()- /" /alm//&0j1b J# n ° 109%& ()-z " 109%B& ()- 9109%%& ()-

91096R$s& ()- ' mbo )>403#10J# 112u22223| [ : A410J# SS10URS& () -
S1096R$& ()-S s109& (f-S s& "()- 109R$& () -
S10UR$& () - 23] 33* 44 10 3(Y109%9$& () - 10R$10R$10R$S %y 109R$& ()-S d

10%%& ()-@d 10%Q' & ()- @ 109%& ()- @44445Y5|[: bUs10 ~ @OWR$& () -

Y' gl09%@$& ()- LS4109@$& ()- Lf109%@$& ()- 109@$& ()- OF

109R$8&' () - Y5 5k5x5566]],: b %0YRS$& ()- i3" 109%°$& ()-f & MOYR$E ()- |
@ 10%. ()- | @f@@/&*?é&*%“g{% are as %@é&éf‘e‘&‘ t)-1 6777888 8- 8| 0bU410
(YZ10URS$& ()-10?$107$107% . 109%@$& ()- - 109%@$& ()- *S10%@$& ()-

109R$8&' () - S-898<8HBVB88| [: bU410 . 10%n"H& ()- . . 109R%$& ()- 3" 109R$& () -
LABLOYRSE () - -’r-l@om&"‘(“)“-a“&'d‘%é%ﬁ&@‘ {)or 8 ghamereutiqallypganiable spidRereef. ) -

| T109R$& ()r SIOYRSER()- MLOYRS&E ()-s ¢ 109%& ()- 1096%8& ()- (1 7?; A
oo obU410 (110% . $: & ()-10R$1I0R$1I0RS - 109RB& () - | +109RB& () -

9% 109%& ()-s $

B | A
X
is .
R4
(O
NN N
L cH,
NS
©x \ ]
X R6

wherein R4, R6 and X are as defined in claim 1.

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

wherein

is



109R$&' ()-S;;;;; <<K<|[:bU410 "y10% $: & ()- &10% $: & ()- & 10% $: & g}[hﬂﬁ‘?ﬂﬂz

10% $: & ()- " @0%$:& ()- 3 10% $: & () - K<<<=s=>?>| [: bU410 |G 10% $:
810% $: & ()-S & 10% $: & ()- | 10% $: & ()- &s10% $: & () -
&10%$: & ()-2>>>>2U22| [ bU410 1.10% $: & ()- 9 -10%$: & ()- 9s*Z10% $: & () -
10% $: & ()- 9s$10% $: & () -
?

Y10%$ & () - 2@ @XAYAZA Al [ NA41010: $: 10: $: 10: $: 9710% ,gs)g o2bs
10%$: & ()- SUPO8RY: & ()- ~110%$: & ()- 9°010% $: & ()-[A AAAD DD|[ NA41010
LGLOYS$& ()- &LOUX$& ()- LL109x$& ()- 10% & ()- 10%$& ()-
Y(ML0%$& () - DE/ FPFFGG [ : NA41010 L) 109$& ()- n) & 10% & ()-g

L$4109S$& ()- ! 109x$& ()- , 109%&$& () -

L&A109SE () - GE3HHEI | 111][f4410101010 wy4 10%& ()- Y4 10%$& ()-

CY1f 109K$& () - HB - 109 $& ()-sl 11 IKNKK| [: NA41010 ss10% $& () -
SF109%&' ()-f SF10% 'Z;Qa/(')& ()- 9°10%,$ & ()-

(110% $& () - KKILLL 1010°[*! 10% $& ()-S 10% $& ()- " gl0% $& () -
$10% $& ()- 10% $& () s10% $& () NOOPPPPPP| 0bU410

(1 10%n m& () - 310, $10,%10, $ R4 100 $& ()- d3+ 1096 & ()-f d+ 10% $& ()-f i*"!
10% & () - SPPQ R/ RORLR=R) 10 109R$&. ().~ 3(.| YI09R$& () - 10mt mLOnt mLOnt m
109 e () - &WhOwiH 5‘434 g‘xfﬁ%s'dg?&'(“f’)“’-gé‘ﬁ_hsm RRRR]| [ : vU410

s! 9109R$E ()- s10% & () \ s10% & ()- 9g10‘%R$& ()- 9109R$E ()-

9@0%2$& RRRRS SS U410 " 109RSE 1,00
o%&(%) -5. s&wmlsl[@d\(/*)cw@?a& f(a %@?ﬁ&%ﬁ%@ﬁéﬁ&%m Yo% & ()

5510%& ():  10%&efn - Y(3MLO% & () - 10R$10R$10R$ 4 109R$& () -

NS~SSSSSS| | : vUA10 _10% & ()- 0 Ys109%& ()- 0 Ys10% & ()- n' Ys10% & () -
“10%gAgQ& () - L O& ()\ SSSSSSS| [ vU410 L, 10% & ()- #10% q& ()-

G #10%" 4& () - 109%&' ()- $ ~10% & ()-SSSSSSSSTzY810 &
109R$& ()-- (11 10" 10" 10" +10% & ()- "f10% & ()-

Y110% & ()-sTTTT [TZV810  YY 109%@$& ()- sYL0%$& ()- Z109%&' ()- k;
Z109@$& ()- <Z10% & ()- sS10%9$& ()-<TTTeTTUUUaU|[:zY810 #10%R$&' ()-
10923$& ()- 3109%@%$& ()- 310%3$& ()- 3"109@3$& () -

$3- 109%2$& () - aUdunUUUUUUU| [ NA41010?$107$107$ @109@$& ()-s y,10% & () -9
+vy) 10% ?2$r & () - @ &109R3$&' Rs- YA 0UR$&' () - sUUUUUWV [ : NA41010 109%&' ()- Q
109R$& ()-  10%ge () - J0WPBE& ()- & 109@$& ()- | (YMO%$& ()-
VBVGVYWW\WV| [ : NA4101 s10%&' ()- 9h 3ML0O% & ()-s 109@$& ()-
3"f109°%$& ()- 310%R3$& ' MO [ : NA41010 C , + 10% & () -
&q(10%mPSm& () -- L' 10YF$&™() - 9BLOURS& () - S10961"& ()- $s109@$& () -
QAU WO W W VW U4 1.0 F0% L" '&()- 10% % & ()- 10%$ & ()-

(110% $' & ()-10?$10?$10?$% 1109%@R$& () - { WX X| [:vU410 L MO% & ()-
110% $' & ()-g ! 19dreih RY,R7, R7 wo%@as&ie%lyed in tlaim 1.
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6. A compound according to claim 1, or a pharmaceutically acceptable salt thereof,

wherein

is



109" "?& ()- 3~ 1098& ()-' X X6X=X@t XwX| [:vU410 | ' 10%$' & ()-s

0% $ & ()- f 10%& ()- = 10% & ()- a 10%& ()- 22 MAY 2002
Y109 $' & () - WOOKXXXXXv U410 L 10%t&' ()- (ml0%t& ()-10'$' 10" $' 10' $'

110% $' & ()- GZ & 10% & ()-s 9(10% $' & () - XXYYY>YOY| [:vU410 | "10%& () -
GLO%#&' ()- , 109& ()- °, 10%t& ()- , 10% & ()- , 109%*& ()- OYYYYYYY|[:vU410
L1098 & ()-3 <, 10%t& ()-3 v',10% & ()-3 ,10%0% ()-3 G @10(@@@ 62091 -

I r 109%t&' () - Q/YWDRREZYZ| [ : - 410# . 109%#& ()- -109%t& ()- S*10 ‘%%

(1096& ()- ' 10%& ()-s @AO0%& ()-ZZZ[[[[2§bCA10#  109%& ()- 109% & () -
T1098& ()- 9 1098& ()- (1 1098& ()-310#10#9% ([2[a[r[[[|[: CAL0# Y1098& ()-
-109%8& () F'z109%& ()- s109%& () 10% & ()- 109& () -
RS N
R
NN
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
/AN
N N
\ CH,
—
N N _
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,CH3.

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

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



[[[ \O\\\|[:CALO# S @O%& ()- + 10%& ()- L10%8& ()- v @ 10%& ()-m
10988& () -m @100/8/0'&'()-m\\\\\\\\C]zY8)10# gm%&'()Q 10(V@@?$?8/?l()92MAY2(%2
(110% $& () - - 10$10$10$y0' 1098& ()- s610%& ()-CIDIEJH 1]1IIM N hH, 8 Y

109 ()-30 Y 109 ()-3#3q, X Y 10%& ()-3 Y 10% ()-3 Y 10% ()-3 Y

10% ()-3NJO R S| T]U V]WhLO8 Y 10%&' ()-3 Y 10% ()-3 Y 10% ()-3 Y

109& ()-3&#3q, X Y

WO 99/28322 PCT/SE98/02091 -
24
CH,
!
(\ /\g-CHa
—
Nao N
NH
- HC CH,

or a pharmaceutically acceptable salt thereof.

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

dimethylbenzyloxy)imidazo[1,2-a]pyrazine

_ CH,
ZNY
o -
Hac\é/cm
or a pharmaceutically acceptable salt thereof.

1o 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

@D
X1
I



109 ()-3 Y 109%& ()-3WXI Y1 Z][]J\]]]~]11H 8 Y 10% ()-3#3q, X Y 10%& (}-SMY
109%& ()-3 Y 109%& ()-3 Y 109 ()-3#3q, X ~Ja]b]flglh]j]dC, 8 Y 100& (42 MAY 100
L109%$& ()- Y 109%& ()-3#3q, X Y 10%& ()-3 Y 10%& ()-3 Y

109& ()-3j 11" I"MPM|[:,8 Y 10% @1 109$& ()- 9409%$& ()- | 109$& () -t
y109%x$& ()- ' 109%&$& ()- 10%$& () - AMAADE, 8 Y 10% @21 X +Z

109x$8&' () - Q0+Z
WO 99/28322 PCT/SE98/02091 -

25

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

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

12. A process for the preparation of 2 compound according to any one of claims 1 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

15 R® A%

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



109 $& () -

G+Z 109 $& () -G+Z 100 $& () - G+Z 10%%$& () - G A "KA 8 Y 1004 Mt Yy

+Z 109%3$& () - G+Z 109%S$& () - G+Z 109%3$& () - G(+Z 10%$&' () - +Z

109 $& () -
10%$&' () -
109 $& () -
109 $& () -
109 $& (18-

14,

15.

16.

17.

18.

19.

20.

GMANAAANE* +7 10U $& () -G 21 X +Z 10%$& () - G+Z 10%$& () - G+Z
G+Z 109%$& ()-G+Z 10%$& (ROGMANANANE J* 47 10U $& () - G+Z

G2l X +Z 10%$& ()-G+Z 10%$& ()-G+Z 10%$& ()-G+Z
GMANANANBF* +7 10U $& () Gt+Z 10%<$§( ()-G+Z 10%$& ()-9 ?I X +Z
@Groompmed gogording 2o amopnseL claimp Ao M0 for egsipstherapy.

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.

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,

Usc of a compound according to any one of claims 1 to 10 for the manufacture of a

medicament for the treatment of gastrointestinal inflammatory diseascs.

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.

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

secrction.

Use of a compound according to any one of claims 1 to 10 for the treatment of

gastrointestinal inflammatory diseases,

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.



10940X$@ &10%$& () - f510WP& ()- +Z 10%$B& ()-GO 2?1 X +Z 10%$& () - G+Z
10%S$& ()-G___"_%o0_") bA+Z 10%0x Y t10%&& ()- L9'!10%Z&Z& () - &LOYREMAY 2001
F109%&& () - | (I mO%&& ()- 10x$10x$) " aXaaPb|[: A+Z 10% , 109&R& () -
ML10% %38 () - 109&& ()- LLg 109%&R& ()- T109%&& ()- 99

10%&&' () - PbbbbJcrcc|[: A+Z 10% L+g 109%&& ()- F(f109%R& ()- ~&10Y&R& () -

#109%R& ()- ! 10%R& ()-3 s10%&&' ()-cd[ d\d] d dkdxd{dvU4+Z % ﬁgﬁg}@v%&' O)-
10%.$L& ()- 'ORUMBLE ()-10810810& . 109&& ()- - 109&&' ()-{ad3eserq] [: vU4+Z
1 " 10%& ()-f m10% #& ()-f S10%[L& A7) - 10%$L& ()-z hrF1L0%& () -
"10%.$L& ()- Normal" "Heading 13]c" "Heading 23]c" "Headi ng 33]c" "Heading
43] c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93] c" A "Def aulit DsHaatdcaphalfomtutdziby foregtn it SBTHHINOERRRVAFIGARTF S HerpT t vxz| ~

~ 8>HRTYWrh] Adg, | " #$9&YO, +eGQv_r0qi <q’_ 7" VWRu+ /i 1234Y56-88¢: :
ke >;[ ADG KN]P| R%%@%’é?ﬁgﬁ’ﬁ@m%@%Wﬁ %@E’[ﬁe\]ﬁ ’%‘?ﬁﬁﬁg ; Q‘A_) “Pbe{dg’ ()*
+ -.10123456789: ;
=>7 @\BCDEFGH JKLIMNOPORSTUMVKYZ[ M 1~ abcdef ahi i kI . G Ti
Now oA | s RGO AT e R R TR R bR T! oS

" H#$YR' () * ¢, - . | Ofie 345 @K&Bin the active ingredient is a compound according to any one of claims 1
<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ]~ _" abcdef ghi j kl mopqr st uvwxyz{| } ~
| " #S9& () *+, - ./ 093%456789: ; -

<=>?@A\BCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

23. A pharmaceutical formulation for use in the treatment or prophylaxis of conditions
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.



