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EP O 449 940 Bl Description Field of the invention 5 The object of the
present invention is to provide a_naovel ound, and therapeutically
acceptabl e salts thereof, which i ERouae 9é‘?(ggenousl y or endogenously

stinmul ated gastric acid secretion and thus can be used in the prevention
and treatpRalafh Peptic ulcer. The present invention also relates to the
use of the conpound of the invention, especially therapeutical- |y

accept abl ga$ateSnveieheof , for inhibiting gastric acid secretion in manmal s
including man. Tn a nore to general sense, the conmpound of the invention
nmay  be susedThesbjept of the Picséhindanfibntis © dENBE né¥bl IMBIuUR® iaft Bsthpelithllyl 20¢dpRBBBAST Y

di sBases, thasull WS nhibl exv@érBushSdr dh@geridlishe afrBtol GasiiRIH0E IsScrétios bidCthusGaiBélused UCh
as gast riib thd preganditr dnd tredtraent of paptiedemal ul cer, refl ux esophagitis, and

Zol | i nger - Eifhel gesantdnwardion aen relies toltier use oithe tdn@ovmdmf the duantion(espedixtly thsmpbuﬁaar-

t r eat mently atceglable saltgathdreadi fort iplibilingadastde scid dearationiire memmas inciudinga men. Se @r worer vy

ef f ect 19 sgerieralisensh the eonyound 9f tha inventiorsmayi hetusedhiot prevedtionsnd tgaatthentof pastrpiatestisal wi t h
acut e uppflamggietyr diseatessenidraepti peidtolated . diseasepniny mammaly inslyding: mas e g grstritient s

i n i nt ens9ayiEc glagre dupdenghvicenyefiux psephagitis. a@n@"ﬁ%ﬂﬁ@r%@d’% yuthempre fineomaci d

aspi rat i ouh#a%s be used foy| trogtmant; a5 qther gagir Rprasrs wheee gapije mrtisesrpianagifeal 8o be

used f(r)5 r g‘;eF'?H'F r?@n'f‘é’%‘f;é w&@tg??"awé "{;‘% I'(’)lﬁ?ﬂﬁ'? ! p@?{;}?{;‘?l"@ﬁg‘”@'&famﬁ
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t hat rm)é ﬁo;g“l‘? r?lé? § ncﬁj ll’lgrrt %gg? 3’]’! mvovm nta dJr 9¥IIZTX o i

compound & 69%& m eﬁ Fﬂ*ﬁ Lo é q%?T ¥ L ‘@f’l e
|nvent O a es tO arnaceutlca Cco IOH? con alnpﬁt ﬁmwﬂm

COWPOU”d Trﬁ ﬁvehtﬂ:K Qb kéPa‘ibs t& ﬁna‘oélﬂé&?&%bkéuﬂoﬁé E&ﬁtaﬁ\ﬁxﬁ %tcahfd?mé @f'tﬁe hdRERYr: as
active | rkgfh&%e%{HaHy dcBeptabloWatt Hafeo@ 8P &St indrBfent. Y 8 Rirh& bspet, MeSitvehifon PEIALES S€S
for prepaiebises i progafalion 8Msueh maw%dapodna RONRY! ihiBinRABBS lurattﬁspré;ﬂraw}eof the
prepar at i mpéund lohte Giveiion RAd &f thé G df MMeeRiiveWBmpUAE for hetphepardiod o bhahhidewtiedli Ve
conpoubsd dompositibes fir tRgRsdidal @8 inditatgiwoveaceut i cal 25 conpositions for the

medi cal useltisreddpeaiiceimaly @bject of e ingentlonp PVifid £ cqppoirEwith a higk Givel of biddadiability.

I nvent i onThesompoond af ¢hecinveatiop eiliratdo exhitiit high Isiabjlity pepeeties @f nebirad a and aliigh patepcy ithe
conpound redard teeinhilyition ref igestricvacidl searietinn. Birdvailabitity lis definesk astthé Fracjiong 00 paveent, ob that
neut ral padministered desypf ¢pmpeund yhat is sbsgrbadcunchengedHitp ithej systerai biged; tPoteacyde indthis
secr et PorePriBptisn definpdies the EBso valuedef i ned as the fraction, or percent, of the

adm ni stered dose of conpound that is absorbed unchanged into the systemc
bl ood. Pﬁlﬁbﬂiﬂgﬁm&wﬂl‘éﬁbl i cation defined as the [err] value. Prior

art and bac roucrd n ent i on, im d'azojde derl vatlveis |ntended for
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proposgd for use In the treatnent or prevention of special gastrointestinal

i nf | ammat e Ynvelitieeases are di sclosed in US-A-4 539 465. 40 The invention

- Conpounds described in the prior art, as described above, are effective

aci d secr et Catipauidsi dasdribgdsin tiniiondre ad Bastribds aboué, akSeflactivée bididC SscreGan bkt Sand | N
order to dreithud esefubashatider ténepowsief vl bidersts futther tehiiagcet thgasetdinesdrot iis, tyr@ oft Brughiagher
bi oavaid diighei biyavhitakilith bamnbege sipsired], bubsill tisst ¢ompountie stoalrheneradsighs batenkyl inhishitdting

hi gh pot egastic aaid sepaiidniand siep afigh cheraical etabiits@opwdindh and al so a hi gh chemi cal
stabi | ity aft haehepmlrecpanized tthah 2d(2ipwidinyimethplysufindbil H-ippzimidazoles tested show a great

2- [ (2- pyrYagioipn ivesiasyailgbilisy ps pellps) in Ipotaneyesnd bR @1delt ist dgeul do ddeaify gorpounls
vari abi | i % seﬁ?'f‘gb?"dﬂ‘?/@feleéﬂﬁ'ﬁaﬂ US, RroRgEtiop. Tzi‘g"el'?l"‘b@t'@ﬁ?ﬂl'" aheapriet gben hawyto obtal | ¢

is diffd c‘i?l'"fmt“ﬂs‘f"'ﬂ‘??iff’ 'Bf PRpgie OSSESSI n t he thr ee advanta e
properti es. und %Ve }° °W§Ff°98?ﬂ" 8‘?“‘"
corrpounds J‘ﬁ} 5! b't8'f sgcgetm y he

so i ata eu ra s e compoundlg { |nv?n |onhcanE in tE ||nd|%at|?ns ven a o
conpound OWSs excee |oava| ,
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enantiomers, racemic mixtures (50% of each enantiomer) and unequal mixtures of the two are within the
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mammal s i ncl udi ng man. 55 The cohpound of the invention is
5-fluoro-2-[[(4-cycl opropyl net hoxy-2 gyrl dinyl) methyl]sulfinyl])-1 H
benzi mi dazol e (conpound |) and phySPP 84 ABY acceptabl e salts thereof.
The conpound of the invention has an asymmetric centre in the sul fur atom
. e. exist | . §:S I Bot h_t

enant | onor Soob8 ot 8 ot s SRR, s BOR0oREERY pr o i Td lofraton o w1
of the two are W|th|n the 2 EP 0 449 940 Bl scope of the present

i nvention. pRbstichi ve synthetic internediates and process for the
preparatiofi are within the scope. Preparation 5 The conpound of the

i nveati on, NMaghe BEmEdLRA R Ghvamtier) iy BE progarddiccdrdigl 16 o Mot eicbd: Oxi di zi ng
5-f 1 uor o- 2[ [ (Gkidesng | sracro4afl¢-apdiopesyimethgxy-Lipgridiny hneiAjiid-1H-beazinidddote (edimpoiriddR 20| e
(conpound 3 the@ogpoued bdflties icv@ntoo.LThS oaibiatiol ay be €afried @G by Lisings arDokidikiy iagent staly ade
carried outitrieyacids hydepgem paoviddi @ptivgallpdrethe pesaios atsvanadum congounds), peyatide.g@resters,
per oxi dep (ee.i dimitedgkntetiapxideh @dgspleenzane, oN-bdlosuaininided hctiomippnzatridgdle, tpetyliypbchivrite,
perest ers, disgabigyaimi@.2.2Hictine brogine cereplexosedide, metaperisdaié selsniymedioxide, manganese dioxide,

N- hal os uchhfP’n*FGe'd cpricapmeniyh Biyatet hremaing IC@OVI"PF%GWIUWIW dh¢ pxidation usually takes

di azabi cycIPB %2320"2?‘1%'5'1 afTelogangipd hisrasesbpseciconalspethasitipignegper i odat e, sel eni um
di oxi de, f Sxgatien) By RO, be&ﬁff"iﬂn‘?“&e’}i&mﬂ'ca“& bY pRing AR O¥ifizing eEymeRr @"”%‘Fﬂ'h@

chl ori ne® é!ﬂ %ﬂ’f‘?‘lﬁ%‘Fmt‘WﬁF‘r de _The OXI datlon usualg% t akes Iace in a

o dat i oﬁucﬁé@%ﬁ%%@'b "@3 o ;;E‘f B el {F(;"sg E“:Bf[edl‘ e

en or s'o ©. O the in T ul%. nﬁu a le cr oor gan Sm' abeeml raono
on the OCe r&i &f%s quntdm? tr%t Ve tioﬂ%r il %nﬁ%‘ﬁﬁ%ﬁ%&h f*;
2 salts

i nvent i of os Gth is! (A-4"Gbblyi Lﬁa‘{@a ool
conpound a'ﬁ%:etn ﬁerffe'a & thb Iﬂl‘a‘S aridl Mg?+ St alts i(ﬂe Sar&tpﬂpl%ac‘% 9 fhg%ompound
i nventi on. wiiy Base Rapabl6 of raBating #e dBSiredibatigs! sal ts may e obt ai ned as well

hemi, nono, Ssemlés Sibafl|cHERbE o idkssing?Sich catiolY, kil &aRpissabrtrsacin aom.oﬁoarsgw&d
of the isveabw.on are exanplified by its salts with [err] [err]al kyl.

Parti cul ar | ya)maf viefeithetatior i8 €it,[ Nar bf] K'Sad preparddy aveating thy cprhmiusd of &ith idviestion lvith

N err] sal t SLIOSBUNEOHS®IKDH inTeny/adoeoup beqpagggebul ynediara ot withgliQR) iNEle,riNR4 /ORI, NENHa,
base capabl eNa¥R.r KOR: &8 Hngr KNRe, whesinrReid ac alkyl group vtainipg &9 carbormamesin eapeagheouo |
rel easi ng sumkdiat i ons, and exanpl es of reaction conditions are given 25
bel ow. & Sab)SgitsuMerain the eatien is MoP'on Ce%, greprefaregihy trgatiag e cempsynd of ghetipvaggion with
conpound of MaE@RENAPRE enCatl-twhereindiHs apialy) asup kenipining Tahcaspn @M. ipa nonaqueous
nonaqueous nERYRTHFHR2S @D AlRohol (ealy forthe alcokplates) .o BRRH, oKiqyaD ether SKElRES TRARKIORIGN. R |
an al kyl gr oUffceeaeAbianegd can ke SSRape fnlp Hipsbure ﬂ"aa"%ﬁa'qr:ﬂ%&l% bigPe, Afeording to

b) Sal tsaﬁv\,g Ihz‘ge‘{‘?'i’é et 'R PeMe F'ﬁfefaq“@"wa'ﬁawea"ea@f Pr Q‘é‘t‘?ﬂ‘?@’af"ﬂ’e °'E:8ﬁ‘i5'8'l?hd
of the ifiv rou tal

O bon at o e ﬁﬂ“'"%eﬁ'%a&é B 1R ool B mfY SRR A B0 cpgcgses

kQown per s
al ‘gohol at es ’Fo‘g—gl_cl ucanFSQe"the om J&n@@f i MGdntiohi€ Fbrmatéd‘%hf) £c8£t#d£|%} ﬁ?%%rﬁl?
obt ai ned caRPRa3REa b hdibOortadfinkiitn. $H& néau formiliatio] 'Ebh pound
accordi ng Pis MR RIrRAY S combatioh Wi E:ﬁé?rﬁ&@e&:c b 38dePRO BEifier. CThS% rhé odERNS
of chromat @@r@ihYr £Eoibif EH-5MAI} iRl @iuehe torlal dagadlel Phbse PREmEb@ichll gidhaiding faledd S
descri bed inthéritBjettidk 8k iR6hHGH. SsURIMARP brRunt B YctNE conlpbehid Eisbtwde s 0.1-059% By Wweight of the
processes lprpivatioptetween 0.5:20% 6y wéigHt &l prapadtichl or pasnmedl 05 afd bétkiedn H45URB Ibly weightiis
f or mul at ed prepératiopdiar orgl@aribisteaibn. f or nul ati ons for oral, rectal, parenteral or
ot her nosdes dh thecmepaiatidnr o iphaomaceiftiod f@rinalativas enntaining thef compauhd bl thepresent iavention tih e
conpound 4@heoformi o dosagee piits Gor eralr avlerliniisjration tiveo pdmpaardi selectedl tray dbe mixed with a solid,
phar maceut ipewdereg canieresiichb$ lactesar saceharose] prbitolameninial, steeap, dweylapectin, cellulose derivatives,

gelatin, or another suitable carrier, stabilizing substances such as alkaline compounds e.g. carbonates,

hydroxides and oxides of sodium, potassium, calcium, magnesium and the like as well as with lubricating

50 agents such as magnesium stearate, calcium stearate, sodium stearyl fumarate and polyethylenglycol

waxes. The mixture is then processed into granules or pressed into tablets. Granules and tablets may be

coated with an enteric coating which protects the active compound from acid catalyzed degradation as long

as the dosage form remains in the stomach. The enteric coating is chosen among pharmaceutically

acceptable enteric-coating materials e.9. beeswax, shellac or anionic film-forming polymers such as

55 cellulose acetate phthalate, hydroxypropyl-methylcellulose phthalate, partly methyl esterified methacrylic

acid polymers and the like, if preferred in combination with a suitable plasticizer. To the coating various .

dyes may be added in order to distinguish among tablets or granules with different active compounds or

with different amounts of the active compound present.
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the formof a solid, semi-solid or liquid diluent, or a capsule. These
pharmaceutical preparations are a further object of the invention. Usually
t he anount of active corrpound i s BBO/E8940B1- 95% by wei ght of the
preparation, between O. 20% by wei ght |n preparatlons for parenteral use

and bet ween Qle V\'g%? {ﬁ% %:rat ons for ora adm strat on 45
In the prﬁg%%'& % % ! ble for gl '%gatl Ies gela ine megnd
of the PT & Q:rib d ab e i |n ra Ies or terlc
adm ni st r@o {e &]s M

car r' erg, éb% atﬁ’aﬁ it % éaﬁ:epowﬁgrg& a&m&’%@::h qfqgc!?ds% acch f‘ ae%‘ tato starch
aWWpeCténWlopG&i QSR SiATdtveR drV tlneg 8harid gépaqlnéieéys = m§§“b5 lofic-CRtali | £

st abi | i zi pgebdsloadices such as al kal | ne compounds €. g. carbonat es,

hydr oxi des B ¥iitd s réthal adlhistiBion Rty s SrdpBod Mthe fokhTbr qﬁa@a@,ﬁém@ar&m&m thel i ke
as wel | agtivd $ubstind®d Hin@a it @ nSidral RIS, or TF MhafiBe PRENASIh UK B aPdoRitineCratt@l UM
St ear atre, capaul whidhdostainis/the hetinasubbtancaitda piduyectith\d veo@abjecal] panainasl.or dther sotaleur e

i s then pvebicle 33 @elatina traxtaljcapsldses tay may &6 peparédin thetfainlobd saadySnadamias edand, or

t abl et s nigy bay eaedpadd i thdfoamof@rtnemico ecana formglatidnitecbe eeopstibiddsn & buitataer $olvert
conpound jbstoriardeadminisiretighy zed degradation as |ong as the dosage form remains
in the stomblatid prepesation fos ofakadministraien may betweperad lrthmgrp fasyrre elisusraasiong. ©.g-
accept 3l wiutipns o uspengiensi cagjainieg fam &% 1208 byhesiahheithe astye ingepdietanchip eamainder
filmfor n?qfiﬁjs“ﬂ% o, $HER'SOrsygas alggholssand & milugsel ety dta@r ycerell proeylene glycol andfor
hydr oxy EPbé?Thy'ﬂ'i?tﬂ 'cglqeﬂ'leﬁrssé"’ Pﬂ”ﬂaﬂ’%"@@“m ) 4 | "%F‘PW’F‘“%%@@‘FHFYQSG"Q agents,
methacr yI faecha agp 6?' herdihickening agepts, Liquid prqparations, ion afel MIniEieh o
sui t abI e “a{%aty &P 9'”1’8 l"H 86’5?f|% padery d‘iFa%s"Wﬁﬁl w2 5uiERg sYertRigel ¢ o

dIStIn ng e ggnue W|th iffer thtl und
t|on fol ren |n| ration. ma re are asolu on f e

w th diff, E&m @ go@e 5 'Hglﬁb oy 01 moﬁnﬁ ééﬁa BL
s

Soft gel a dl gg; ﬁ' nﬁ'fhé?tgeoain Hr €
of the acad.tvaassq r .a»st %} .sammerave higthiéh Ma a;sai 3b: pra,eree Qe dry
sui tabbe Mehkdbdr befec&fef.thted a.sh aaguitam SBREN® bilidAiborarned rfdsbN€ capsul es may

al so be ent ahé ﬁpn@é?@hn@djoébsof@%sdéﬁdetkﬁ&taawﬁ depsd &h @%L@tfdcﬂﬁ KD 8 HoLSxaMBY the
cont ai n ghdndlalfeqiemeril lof bidh -pafienf tiRCroGts AN ldnGifist@fiont 4A@ tRCAisedS. GO§EISEINTral driar d
gel ati ne pagnted BGader wille Srothe RRgeadf B td 500 niyQlet 849 of &i@Gubstentdd 5 conbi nati on

wi th a sol i dheaweicdhadiehatsd Brinefullving sxamples.ose, saccharose, sorbitol,
mannited, potato starch, anylopectin, cellul ose derivatives or gel atine.
The hard gel ati ne capsul es may, be enteric-coated as descri bed above. Dosage

units for rexampled, PLeParabionegspe-fivpuerd-[ hiéneyrdprropyl-

SUpPpPOSI t or inst Wdtke+2 Sy P8 Iny D PmeehyY PseVbShPIF L1 HL KeHz M Bagoneut ral fat
base, or they may be prepared in the formof a geTatine rectal 10 capsule

whi ch ébnt
paraffl n 0|I or ot her suitabl e vehi cI e for gelati ne rectal capsul es or

t hgy edlntheform q N SJJ yrray
Fl o pyl e OXY~ | (e] 36 mol)’ was
be pr epar d (ﬁ ;'% ﬁ BF { % %dussc ved in % VE added and the

yr |
reconst t Agc% ﬁﬁcems&o edzHé (0 30 B%O ﬁ% 'lle%r\“ L'I&Zu

prepara 'RP £da95 mng of“ r.hf bR %on\rt&nﬁeﬁ b foF1
or sus penéép%'aa a b2 RO desrow@mn@wm§ whLEHaed 18! thior JnQrBhQse '%‘e
20% by wejngfite .n@d ol ghis Ward! BbirBLA and kb KiJREpHas WisiBbd GRNNbRG bAtCKIBkd.

sugar or ﬂb‘lﬁ%rnﬁét&@’*@'rﬁl 8.06¥73 andil didsbiVed iR H, 01 #NOlas 20@ddEdropwith YRS Qliring. After
propy! ageerhitie®vitaQboR rand Bying Wity N8O, b ¥6aht wasfevaboiet. sl thisSkag el titié] tinthound
prepar at i @msSobtamyd (OOBgPeRs).NMPDdHLE fGthafhaldraiuctfid gvepbslowlg agents, sacchari ne
and carboxymethyl cellulose or other thickening agents. L|qU|d preparatlons
for oral admnistra- tion may also be prepared _in the form of dry powder

to be reconBXampieq2y; Pﬁeaamﬁtam efsdrdnorpridol [tlé‘MCWOM'Utlons f or
par ent &t al ﬂéﬁhakff-lzabYQEdEﬁylbﬁeﬁh%Q%Qﬂ%F@ 1SR il dd¥o X pound of
the invention_.in a rmaceutically acceptable solvent, preferabl Yin a
concentratlﬁﬂd?'}”amsg g%to 10% by wei ght. These sol utions may al so contain
stabilizing agents and/or buffering agents and nay be nmanufactured in
dlfferent unit dose arrpoul es or Vi aI s. Sol utlons for parenteral

d t |
?e(r:noglst i tgtgﬂfﬁﬁl h°y o3ty aﬁf ezoar %’g, e :é%ﬁ aazgla i?ifuﬂs?a:‘rm
typical raﬁL? ra?oq ku“ﬁdsﬂi efp% gqa rfaﬂ widFeluSbd dl’
such as for exa



i ndi vi dual requirement of each patient, the route of adninistration and the
di sease. In general, oral and parenteral dosages will be in the range of 5
to 500 ng per day of active subst afPcd448840iBdention is illustrated by the
fol |l owi ng exanples 30 Exanple 1 Preparation of

5-fluoro-2. LaLsésll T Jigiea‘%p% olution, wi it d| (2-x 25 mi) and then freeze
gFt (r;?)(;yZZi Ez“% ”%E‘ZD rgifgrﬁ ?r:I i\l_‘l- }V ?%q:ert 23( 3.7 g {71 %) of the title

H benzi m daz 1 2§ g, . nD ) mas drssolved in [err] (40 m). [err]
(0. 6 g, §.0072 erI) di ssolved in H20 (2@,dy Was added and the 40 m xture
was ‘ool ed to [err] anhIoroperbenzorc acid, 84%(0.73 g, 0.0036 nol)
di ssolved in T\J Ill_f Wet tet—tmder—str 10~ St |T||g wars—conttrnued
atroomtenpw%trﬁ??ﬁr JW@HHE%BE,HQ&&;wauLﬁﬁmﬂjmﬂijng&&h
(0.29 g, 0.0072 notocidi ssol V£ 0.22 (in, 1381 0.6@fm, aH)) 1.vE(m, BgB8 (o1 H);3B0 ah,gaRi C
phase. The m|xture was stirrFdﬁzkhuﬂphuﬂasHmeﬁmwsﬂﬂﬂmmmnuﬂﬂndmuhenmz0 phase
was treated L\/l th{Norite and f{i7I30-zo@¢h, 2H)38yd,fiby mi ate (0.45 nl, 0.0073 pol)
di ssol ved i n|[ &r 1] D203(02D4.8%a s 086 (he @H)I P.4P (. i), Utew 11913.92r(nidl): 3R/# {rar1HY S
extraction wjth ¢H2Cl 2 and df s, Wit 471[(b1H) 6.0, B 6786, WRiF08(adbkat ed. | n
this way theltitlle conpound WAS3 &bt1H): ABI(E ONOB23d. 16H%) . NVR data for the
final prdduct is given bel ow. Exanple 2. Preparation of

5-fluoro-2-[[ (4-cycl opropyl- 50 met hoxy- 2- pyri di nyl ) net hyl

sul finyl]- 1H—benzrn1dazo|e sodrunrsalt 55
5- K| uor o- 2- [[(",=.— AEAPD | & gtL 4 ges) -sul finyl]-1

H- benzi ni dazol 1 ok¥e 100 m)
and sodrunrhydeEﬁ f nﬁPéiaPaE??ﬁdkgsgl$QSQb%ng?g§E%§%8§ﬁ?) wer e
transferred to @¢§E¥3P¥F6¢§nﬁnﬁn@¥1 ke nmi xture was shaken to equilibrium
wher eupon the solvent 4 EP 0 449 940 Bl phases were separated. The water

sol ution was washed w T cnror X a drled
The resigue was recrystallized fronrdrchloronethane/drethyl ether. Yie

3.7 g (71 9§ s‘??f“mt 'H{é" i®5%Pwe) ‘b Pd. MmN Wsa%&vgth,pgtr upesihen,veioprony l-methanol (so ml)
-m

Table 1 Exwas a a solutron of

FQW"’ yclop anol
T th 33?% Lo
stozzb 9’@o med a d d Qa o naﬁ"""‘“je(“iﬁ 'rrl b:trﬁj 211 :: | ':anzr
ri fl wi { n
(d, 1 H; ggoqg) (ilu;nt e\n:éalo (53%) ot; u?% mM(F)\]dagras givenDalok y i mefje
(m 1 H,; 8. reparatron of synthetrc |nterned|ates 20

Exanple | 1. Preparatlon of 4-cycl opr opyl net hoxy-2- net hyl pyri di ne- 1- oxi de.

25 To sdfi um (55% p shed.w,t h_petrol eum
et her), cyclogﬁggégiﬁezhg P£§§B£ﬁF$°§a89 édg§e%?§§ﬁe§%§8rdt|8§i

2-get hyl - 4- ni t poppyloetboXypyridiné.5 g, 0.042 nol) in cycl opropyl net hanol
(30 mM) was added during about 1 h. The dark brown nixture was heated to

[err] ang stirred—at—{erT—for—about—tm—Thereafter—te
cycl opropyl methanol was distilled off under reduced pressure and nethylene

30 chi or i dé-cyelepppimpthor2-reatfylpariding-1ropide (3sg @0R3 mopiyas disselved iB agais arfride 419 iy
about 30 niffliyassddedifepwisp (iq aepticantytkide- @0 &8 {raaedlg SiIcAfter g @ddfion the typperguRye

mat eri al was raised to 110°C and the mixture was stirred at 110°C for 1 h and then the solvent was distilled off and
" the crude product was used without purification. NMR data is given below.

Example I 3. Preparation of 4-cyclopropy1methoxy-2—
hydroxymethylpyridine

50

To the crude 2-acetoxymethyl-4-cyclopropylmethoxy pyridine, NaOH (100 ml 2 M) was added and the
mixture was refluxed for 2 hours. The mixture was exiracted with methylene chloride, and the phases were
separated. The organic layer was dried with Na2S04, filtlered and the solvent was evaporated off, yielding
2.7 g of crude title compound. NMR data is given below. The crude product was used without any further
purification.
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The crude material was purified by flash chromatography on silica with
met hyl ene chl ori de-met hanol (90-10) as eluent, giving 4.0 g (53% of pure
title conpound. NVWR data is given éﬂﬁ?/.“@?’Exanpl el 2. Preparation of

2- acet oxynet hyl - 4-cycl o- propyl net hoxypyri di ne. 40

4- cycl opr opyl net hoxy- 2- met hyl pyri di ne-1-oxi-de (3.8 g 0.021 nol) was

di ssol ved i n agghj nkydr i s Jan@ ' ) Acetic
anhydri de (20 1) h%v%r'n&egﬁ gefgr%?f@lklpt g’(r?tl ?ﬁ%ygggﬁgf’gﬁ%ﬂ%&%@?at ure was
raised to 110 F-Bﬁ-PFoa‘ﬁGhVRPYﬂﬂﬂuﬁehmgmédeat 110[err] for 1 h and
then.the solvent was distilled off and 45 the crude product was used

w theut purifiCatron. NVR data IS O VEenm Derow.  Exanpre —3—Prepar ati on of
4- cycl opr opyl met hoxy-2- hydroxymet hyl pyridine 50 To the crude

2- acet oxy4#reycloplopyimetyozy-2pydogxyrhetin hdidiyie (93%i pilitel @,9 NaGKE mbl) @asdissaved)in maisyledded
and t he nehidride @0wasandabblerkipd *COS0@2 (OEUMIS 0.0068 endlyiin tethyelenaachloddet (5 ard)t ved addiedh
met hy| enedropwiserat 0&C amsirtoe tehatiopmixtsesvasstired Sap & mirt & doomTtiampavatgre.risopropanyld0.5. val)s
dried wi twasNRIGRIGhd e hixigrecrds Rraporalad giving the rdesingd produch (I8, @8fe)oNMR dafadd givang
2.7 g of kglawde title conpound. NMR data is given bel ow. The crude product
was used wi thout any further purification. 5 EP 0 449 940 Bl Exanple |
4. Preparation of 4-cyclopropyl nmet hoxy-2- chl oronethyl pyri di ne

hydroct ori de 4-ExameDe opy3 Meprepar £t honr oK y5et Iory24 di (- (93% pure) (0.9
g 0.0046 nol) was ssol v i rretiﬁ/l ene, chl oihgee )g,])g* nd cooled to
[err] (0.5 m, f$m¥;'9$tlw¥n' UL LRy ety L) shipl-1H5e4 10

drgpwi se at [errhemzimidezobaaised as xstarting materisl for 15 nin at room
tenpergjure. Isopropanol (0.5 m) was added and the m xture was evapor ated
gi ving t he desi red—protuct—(0—68—g—F8%—~—NvR-cate—+5—g+ver~betow. 15
Exanple | 5. Preparation of 5-fluoro-2-[[(4-

cycl opr opyd §RdonPXdoréagidH-tsbhAviad AR BiEd .t dXos] nJo?:;n R&tRahbINES! A NDHUB L G, 88051
starting mef awssovbd 0 HI® (D)l 44T LoydiopiByRibiiod thyIFByeOhyarotlorids (@91 g,

0. 0051 26108,045 Mol Bls£oREOIn neRandTi niiaks dideclin the gRer sk, THB Ixiufh Vs Mbai&sto bl e I ]
(1 M) anghdNaOWqbd.2pr axs| maDtdiseotysd I BJO @rmilywdshadiedmnd thdinibaurs wals eiuxbdfot daou.0. 91
g, 25 0. A4 evaprhtion df setbbnek CHiCL (T8 tnki)aand |H2O XD i) ereaatidedaetid @ adjpstéchie 191 Then
order. Thmixtuiexvas vigonasly $iered, ¢hé phased eerb isomprateddthélarghhiq thad® wps dfedd®®r NaaB®P. and

di ssol vedevappriter giving(tte delsifedwrrduch JcRS Q. ZR%)- NNIR data fet the produasis giednlbelowd for 1
hour. After evaporation of nethanol, CH2CI2 (75 m) and H20 (50 m) were
added and pH adjusted to 10. The mi xt uF®egas vi gorously stirred, the phases
were separated, the orqganic phase was dried over Na2SO4 and_evapor at ed
giving the | | &divgnk oduct (1] Nmridatabpy. NVR . data for the product ig given

&5

T T"Ebéj@aﬁ‘ﬁﬁt’oﬁﬂzﬂiogﬁg; =g-6gg$:?g- e R UL I A
31 3.B : 0 ( Gk R7gLad, 1157 fd. ( | 2.

Esek;" ;;]H%SOO VEE§ CD%E%"."@?"“}%(}%7 ' °§ ? ’%’??‘%J;D(d, 2H) :

); 6.87 fg 2, H) <
(m 2 0. P OB, et gl g | 096

=

9
ol )l
: {1 %.6%
2H£6. {ad 3+ g3 @1hP (s,
[4. | DMSO-ds (300 MHz) | 0:40 (m, 2H); 0.60 (m, 2H), 1.30 (m, 1H); 4.20 (d, 2H); 5.00 (s,
| 2H); 7.45 (dd, 1H); 7.65 (d, 1H); 8.70 (d, 1H)
15. | CDCIs (500 MHz) 0.36-0.39 (m, 2H): 0.67-0.71 (m, 2H); 1.27 (m, TH); 3.89 (d, 2H),
4.29 (s, 2H); 6.81 (dd, 1H); 6.89 (d, 1H); 6.94 (m, 1H); 7.24 (dd,

45 1H); 7.46 (dd, 1H), 8.43 (d, 1H)

The best mode of carrying out the invention known at present is to use the sodium salt of the
compound of the invention, thus the compound described in Example 2. Pharmaceutical preparations
50 containing the compound of the invention as active ingredient are illustrated in the following formulations.

Syrup

A syrup containing 1% (weight per volume) of active substance was prepared from the following

ingredients:
55



[§

40 “2H); 6.72 (dd, 1 H, 6.78 (d, 1 H; 8.33
(d, 1 H | 4. DwsOd6 (300 M—|z) 040(m 2H); 0.60 (m 2H), 1.30 (m 1

H; 4.20 (d, 2H); 5.00 (s, 2H); FPOMPOWRBY): 7. 65 (d, 1 H); 8.70 (d, 1

H I 5 [err] (500 MHz) 036039(m 2H); 0.67-0.71 (m 2H); 1.27 (m
1 H,; 3.89 (d, 2H), 4.29 (s—2H) . 6 81 (dd 1 H: 689 (d, 1 H; 6.94 (m 1
H,; 7.24 (dd, 45 CompoundaccordmgtoExample1 1| Hi0g746 (dd, 1 H), 8.43
(d, 1 H The best node of ¢&vgayippgdeout the inventi orBOlOruoLvn at present is to

use the sodium salt of the| etepooend of the inventipn06tghyis the conpound
describeg in Exanple 2. PhaGwereluti cal preparationp $®acontaining the
cormound of the invention 1§'38R§'t'¢9ﬁ§e’ltngr edient are|i99¥@s{rated in the

foll owing fornul ations. Sy gﬁ'a’/‘-?'g‘i/r cont ai ni ng 16 jht per vol une) of
active substance was prepa Ef""feF’B’ﬁ"P't%t%adi“F'dﬁ?h"ﬂWfS'1'91!&=di ents: 6 EP 0
449 940 Bl Conpound according to Exanple 1- 1.0 g Sugar, powder

30. 0 g SacchéaBug#raand saccharine were dissolved in 80 g of wddm Gvalpr. After cooling the active compound was

d ycerol  added to the sugar solution and glycerol dhd G splufidnaaf Glavoning ageres tlissolved in ethanol were

0. 05 g Et haddsh. The Mixture was diluted with water to a final volurie G 160 M. sti | | ed water g.s. to a

final volunme of 100 M 10 Sugar and saccharine were dissolved in 60 g

of war m watEateric-onpipeiebletsol i ng t he active conpound was added to the sugar

sol uti orffand ycerol and a solution of flavouring agents dissolved in

et hanol were ‘g‘dﬁé‘ﬂ"’ cPated fablet GPHAIRIRGS ST MO AT AGtivRI ORIPAE des PipPared iR the, dlloHie of

100 m . EntWrdE™Eoat ed tablets 15 An enteric coated tabl et contai ni ng 50 ny
%gtl ve corrpound was prepared fromt he follow ng ingredients: 20 25 30 35

50,55 EP O 449 940 B1 E .20 'D La 0 co

25

30

35

45

50
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CL Co ED.2Ex :EOWO rCMcmCO .G EO 'a m I D00 PI 00 =ci O
> -- .2 0r%>a.2 CLCad0 Eo '5; ¢l 0.0 > - in0 OCL E EP 0 449 940 B1
Sol ution for intravenous administr&Pi®#MIBA0BI A parenteral formulation for
I ntravenous use, containing 4 ng of active conpound per m, was prepared
fromthe follow ng ingredients: Conpound according to Exanple 2 4 g 10
Sterile water to a final volunme of 1000 ml The active conpound was

di ssol ved '(r)] wat er tg a f&ﬁr%rt\l/ol une of 1000 mM. The solution was filtered
t hrough a mmgﬁﬁa& mredi ately dispensed into 10 m sterile
anmpoul es, Thel\ ;?a &tﬁ'l Bﬁnu%&nefoﬁﬁtpall&?us usB, cm?ﬁq £mg m&lcgﬁp&:ﬂ@béi”nn'ﬁg praphardtd

of gcti ve MEihdediniPar ed fromthe | om ng 1 ngredients:

Conmpound accor |ng to anp e 1 300 g Lact ose

700 g Mcrocrystalline cel lpt Uo droxymyr opyl cel |l ul ose

| ow substit ut ed 62 g Dig 51% 5 2 g Purified
water o %e“ie B’aa‘ ?"’9) ??frm mxed with the dry

i ngredi ents and granul ated with a sol ution of di sodi um hydr ogen phosphat e.
The wet nass Thasctive casgbubdwasdidsolead ie wateider finainaiump ok 1290 i ml e thezsaldtiadrwae diltéred a
30 fl ui di zedoupied @i22yem . filtérOdhd gmmbdiatéle dispenbestt igto AMGoviestariier amroples; (The gmpatpswiereh a
sol uti on ofededdr oxypropyl nethylcellulose, 30 g,- in water, 750 g, using a
fluidized bed coater. After drying, the pellets were coated with a second
coati ng as Capsules

Capsules containing 30 mg of active compound were prepared from the following ingredients:

(v
20 Compound according to Example 1 3009
Lactose 700 g
Microcrystalline cellulose 409
Hydroxypropyl cellulose low-substituted 62g
25 Disodium hydrogen phosphate 29
Purified water i q.s.

The active compound was mixed with the dry ingredients and granulated with a solution of disodium
hydrogen phosphate. The wet mass was forced through an extruder and spheronized and dried in a

so fluidized bed dryer.

500 g of the pellets above were first coated with a solution of hydroxypropyl methylicellulose, 30 g, in
water, 750 g, using a fluidized bed coater. After drying, the pellets were coated with a second coating as
given below:

% Coating solution:
O Hydroxypropyl methylicellulose phthalate 709
St Cetyl alcohol _ 49
Acetone 200 g
40 Ethanol 600 g

The final coated pellets were filled into capsules.

5 Suppositories |
Suppositories were prepared from the following ingredients using a welding procedure. Each supposi-
tory contained 40 mg of active compound.
50 Compound according to Example 1 49

Witepsol H-15 180 ¢

The active compound was homogenously mixed with Witepsol H-15 at a temperature of 41°C. The
molten mass was volume filled into pre-fabricated suppository packages to a net weight of 1.84 g. After

% cooling the packages were heat sealed. Each suppository contained 40 mg of active compound.



gi ven bel ow 35 ' ‘ Coati ng sol ution: Hydroxypropyl

nmet hyl cel | ul ose pht hal ate 70 g Cetyl al cohol 4 g
Acet one EP 0 B10
Et hanol 600 g The final coated pellets were

filled into capsul es. 45 Suppositories Suppositories were prepared fromthe

follow ng ingredients using a vﬁdi%'gpcgﬂﬁ@ts Each supposi- tory

contai ned 40 ng of active conp . Conmpound
according to Exanple 1 4 g Wtepsol H 15 180 g The
active gLonpound was honogenously mxed with Wtepsol H1 5 at a tenperature
of 41-C. Bib&ailbililyen nmass was volunme filled into prefabricated suppository
packages To a net weight of 1.84 g. After cooling the packages were heat
seal ed. Eendicedtigpoiss fooTestigont ai ned 40 ng of active conpound. 9 EP 0 449
940 Bl Biological Effects Bioavailability Choice of Species for Testing. 10
The resul t s The esults dremh destsronttwenditthirdnk anireal Spegies. nat landsfpgcvagSin regart! tamehsated)level afr y

i n regar dbibayailabiitg far &he shree edmpobndoWe hvimid thiithe retyis fhe motetTelowatrspedas g bisacilabiie
bel i eve t iatestinge Thigiis based he onrpbetiefr thatdiyernmetaoliani bas themopsti predemiinastibimpact jupan
testing. Wpavailability.(pad et thmliveumetaeliq refterp frgrman fprtiaip typeefeombquads it auite sindarig thet

pr edoni naftthe maacat (ugsy e Hrod Vg feraala 1at and thedog). Margever, st yepulfe pf bigsyailaRiity ig the

pat t er i i Pl “‘F"d?“dttﬂ i9§’° éde{)fs"&i Ef%d it Teﬁtéesé‘ltﬁw'f‘ I“}?rd°9 o"‘"?' H‘élf thgmajen o

mal e rat gﬁ@ Eerqngm iogval bl& a diffg ther

Its ofhiE froks EET L % :%)a "
"Spad 0;8 e g ﬁ?ﬂ ot PR e v e SO Tt S
m)de

g veecom ?uend‘% P a&r %’l fferences in bioavailability between different

corrpoundsAssg,;sﬁ‘gﬁtq,f biBaniB&ﬁtDer way, the bioavailability as tested in the male
rat can be expected to give a better estimate of the relative differences

in man bet Wéb?davaﬂébﬁhiyeué eaQJesJeebe( BIRHTRIRY B SqueRPEERSEn Mol dled dHRer! HsthalcBiddhthafion

obt ai ned yluecunsl iElBwihd RirBéERnt aYREHiIRISation ant BravdRdls (V) QarMRiSRAST R thdfat or the

Bi oavaizd abéd. Léwy, theBipativahy lredvbrit idbdss, verd) 6688 SOOI bdidhtifthilycohMRed G Ahiideroit

bet ween t BRes3ing dioklailkdility (148 FoTBnsRAGRE MNREwAnd @Rd T.RUzerC Olinica! Aharmacukinétgs, 2nd ed.,

I nt r aduodesacd Febigel) Landen 198% prd2) Tr@rdaamdmiboth tr@\atraodithe dogvare providediisTab@atdl on from

the rat or the 25 dog. Low, therapeutically relevant doses, were used.

Thi s met hB8ough Scre@iingrMadéli cal | y recogni zed as valid for assessing

bi oavaisability (see for instance: M Row and and T.N. Tozer, i nical

Phar macoki néince she biepyailability mogei dgscribasi apeye is|timedasd '1'398'9'“9@?“'2-29“‘1‘ reatiresa daseef r om
both the PymberakPlesma %96' ear?é“ Pyt axeening Tepelcbased ag, VW@E‘Pﬁ F?g'"%‘d@!d 30
Si nce t hesesreyely B3| b&ﬁ’l '1’?9 e‘l"rﬁﬂ@f‘a’lﬁ%s‘\: Fripdyipdicl Rpgrmacolqgy, Mghy (Company,

t algrlrau: I’,?B iy |o |Ia ||té" |H.A'a thsd a’%{nt ‘[‘f’ ‘
ser eanithg? g RO ol L § E5e e VI M has
been usedT for instance: A Goth, Medical Pharmacol ogy, 7th ed., C V.

-I\/bgp‘y Compapy, Saint Louis 1974, p 19). Thus, the ratio (called
"Bi oavai | ty" in Table 3) between the [err] at intravenous 35

adm ni f r at Qg ey LibiCinkisidn] of Bkid IsBdrétidAl H@%&ﬂ'me@&%ﬂﬁh He” Rhib AR WP fhe dog, both
cal cul at egravbhondly faﬁueﬁl@addaaeaauarwhéar iP¥drkb8 do kelovdrB lofthé -anifRalt 1841 @dta for potency of a
given compound in man for the present type of compounds, it is believed that potency in man will
correspond to a level somewhere betwosn what is measured in the male rat and what is measured in the
dog. Potency data from the two animal species are given in Table 3. '
45

Biological Tests

Inhibition of Gastric Acid Secretion in the Conscious Male Rat.

50 Male rats of the Sprague-Dawley strain were used. They were equipped with cannulated fistulae in the
stomach (lumen) and the upper part of the duodenum, for collection of gastric secretions and administration
of test substances, respectively. A fourteen days recovery period after surgery was allowed before testing
commenced.

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

55 repeatedly washed through the gastric cannula, and 6 ml of Ringer-Glucose given s.c. Acid secretion was
stimulated with a infusion during 3.5 h (1.2 mi/h, s.c.) of pentagastrin and carbachol (20 and 110 nmolkg h,
respectively), during which time gastric secretions were collected in 30-min fractions. Test substances or
vehicle were given iv or id at 90 min after starting the stimulation, in a volume of 1 mlkg. Gastric juice

10



40 The potency for inhibition of acid secretion has been neasured in
the male rat and the dog, both intravenously and intraduodenally. Wen it
comes to rel evance of the ani nal t@?tO‘B@t%oﬁir potency of a given conpound
in man for the present type of corrpounds |t is believed that potency in

man Wl | CO”?SF)O.'%dt rtao.ég % §ﬁwtsﬁ mol/ %ﬁ% &1?{;}3?’1 aléu teg%,@ Y ?c%t;&t)%fgﬁtgﬁt

mal e rat a I
Ic alo wg'é b; e

speci es ar g out ds qéa glh Jeh@lQ o GibrdshddCas

Acid Secr e r sp bﬁ 30-r§|9 period phdRbding! AkmisBitioh hﬁﬁ .0. Percent-

Spr ague- J:)a e h| é}ﬁf dLﬁ) Xna%é&n&@%h&&@@dy Wd%mﬁ@fﬂ&"dﬁcﬁ&eﬂﬂle EDso-

i sgul ae i Qe Qvel%t&[mﬁ frgrjn WrEBHIdal ﬁ\{é fholeft oA ReEdosPRESonsd cuhvBs ofl bifhaiByl Fom fsgle-

col I ectionggb egp%ﬁ britSasS@RRgd $ianks sigidtorall dbdairsshbrizh tuivbs Ofn dsifidtiorsef it biaeaiability

respecti velws ohaihdaUby efdul fhe I"@RONREIVEDPRIK] Ueb abiilte rregrted) @ioybases ora lghshiveatid

bef or e t eskécRgoQRREINES SdondBireite dagmstadiddmitisesttos, t he ani mal s were depri ved

of foodput not water for 20 h. The stomach was 55 repeatedly washed

- t hrough t heiocgvadblilydn haMalelRat, and 6 m of Ri nger-d ucose given s.c. Aci d

secretion was stinmulated with a infusion during 3.5 h (1.2 m/h, 's.c.

~ pent agast ri n Maladot ratsent the ISpra@-Dawidy streld worryispde @ntdayy Rrighie dhe) s nts, thafsr’(g

‘whi ch ti nmepgamed by canauation iobthe lefiopatotie Grtpry indaq apgestiepianiThe s spq & dne ity

subst ances exeripestts. wew aferesnnylated in the luguler yein((RefoV rﬁ°PP"%§fal“€rP E‘ﬂp&Y"f |Jn'§°pf ﬁ@’sw'

sti rmul at i oA980;1R72{-%28k Ihpratsiused fpq t?‘ekgt’ad g3l pxp e""‘]fi “’%ﬁa‘” Capps o B#'

sapl es et SR TeGegtley e % e fs§§fe °"seg i e e

ipr t e nap
k{ul at ed 3% st"'ﬁ%'V e ?td Ryweq o f?‘%?g:t\ygtb rq) : d@ﬂi%ation O%I
ﬁ 415,%!? a bolus 1or abou
out pu ayﬁ?' 0 Zose ;%Zi s wg fSiona %E;Jt‘ffﬁgﬁ Bih 9%'9% s 0895 o

lydi€6t theS45PSdnPBkRS OF
vehi cl e weré Tt Rk %Io 4 SritEfdh v Emé Sl Auc Stégrdbt&&u{eb‘ﬁy ol lifled? thdatdidal N

the 30-m n ReLiQ r:R)B t%@ ity Mblﬁ 8 tasCdtelrRinekt Hbod RSHcERraiion by theadilination rate

| nhi bi ti on Jyak,Ga to rﬁ\tna(im semfnefs{;gee i BSvAIRBIRY (P56} FMWaRtraBldd6ral @khirikyration ks
corrpoundzsaq: &l e. EDso- values were obtained from graphi cal

i nt er pol atlon on |l og dose-response curves, or estimated from single- dose
experinents assumng a simlar slope for ‘3%: dose-response curves. An
estimation of the bioavailability was obd¥Fped by calculating the ratio
[err] The results reported are bgﬁgg an gastr|§ g&ﬁd secretion during the
second hsur after drug/vehicle i Streten. T 1 | oavailability in the
Mal e Rat. Male adult rats of the SpragumJC?w ey strain were used. One day,
prior to the experinments, all rats were prépared by cannul ation of the |eft
carotid artery under anaesthesia. The rats used for the intravenous 15
experinments, were also cannulated in the jugular vein. (Ref. V Popovic and
P Popovi &, J App 1960; used for the
|ntraduodeﬁﬂ]'b'tﬁﬁﬂfeqqs%%ﬁf'gse‘i/%'?'éa" IB?BV%%PﬁﬁzJT e gﬂ"sc' Sthe upper part of the

dugdenum The cann ¥vere exterion ze b g Qb nat 36 q&qﬁ: %tgﬂg;,s
i ith e used were equi uoden a T
wer hOUSEdolf :ﬁﬁ” P a%g % veﬂpial &ﬁa ﬂ& Eéfﬁ\‘és F hs. N0t
water, begfo QF f:»au ﬁﬁ | A0 6R wardiGes MERFal SnsCodsiolaa ]
were gi vén ée&elag $ g‘ i%teél b 9 4lhsinf $th oft Qhﬁlmé)&]?'dmcﬁl&fds (10 #nIA) dt k ddse pAdducing about
Bl ood sanp thi ull) BB sEL RN rdsPiBat A | ghstiid RiEs tdaMcRA NP cbriBecativeeItymint
interval s Upcetofs. 4’eQQbUs§n&er QéhiclH WRJivewRIY iv i afeAsEHiRShe \Ristemihe iOTEoh, A% BIDOA
as possi bl ey @Bthikg BB weldht TAS adidg of ]6 gastrRNedLsathplesl Rére dstertningd tie titrdtibretolpHotLE
concent r gt i 28 N atidl IBBtpGtUGaLEIatedAUDe atiiSouthdt @ thib roelibctivy peligds| aftare administalinnzofi teil |
rule and exdubsipos at @ehidieo wbrafdxprietsyd lay feictionaliresgortsbee sbitingt the cecidr outnut éh b degetion
concent r at i pevediyg ddministrbiontantd.i on rate constant in the term nal phase. The
syst eni ¢ bi oaPercdntaé inhibijion Wicalc@itécolyar tractionel regpaesge AllsitedoRyripsticarprolnd # viakide- 25

cal cul at ed EBso-alyes ]we[eeqvb;tqneg$y graphical interpolation on log dose - response curves, or estimated from
50 single-dose experiments under the assumption of the same slope of the dose-response curve for all test
compounds. All results reported are based on acid output 2 h after dosing.
Blood samples for the analysis of test compound concentration in plasma were taken at intervals up to
3 h after dosing. Plasma was separated and frozen within 30 min after collection. AUC (area under the
plasma concentration - time curve), extrapolated to infinite time, was calculated by the linear trapezoidal
55 rule. The systemic bioavailability (F%) after id administration was calculated as 100 x (AUC ie/AUC).
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Inhibition of Gastric Acid Secretion and Bioavailability in the Conscious
Dog. Harrier dogs of either sex were used. They were equipped with a
duodenal fistula for the adnmini st?apl“ﬁ%%ﬂr"f est . conpounds or vehicle and a
cannul ated ventricular fistula for the collection of gastric secretions. 40

Bef or e Sesﬁer%c%rSYa! Mgsts the animals were fasted for about 18 h but water was
freely al tric acid secretion was stinmulated by a 4 h infusion of

hi stani ne diday el Qeviileof(vhAoud cofpounds & R TleriRbrDRldCloB Rk kindfmOkt blae

i ndi vi dugdonddRechicPdt 33 65 in@hidods Bultst ROMRR at dkferbnOsHSalubs: The resits A TLbISS kI thehalf
consecyt i 3y i pH 7,10 sl 1981 8mo P&l afidt WhicARALhS BmbidhbiCheorhMsl d@inp@ind rethads | v
1 h\ght eryngiandedl NY the histamne infusion, in a volunme of 0.5 m / kg body

wei ght. The acidity of the gastric juice sanples wer e determ ned by
titrati onRdsalisphbiologizal ahb stabilitgltestse aci d out put cal cul ated. The acid output in
the collection periods after adm nistration of test substance or vehicle
ver e expr esSaib Bgivasraaoningn af the tstrislagualablesior he panpowne cAEP dvertie aj stuctyslly
fraction qoselgaelitedy cereheins int theypriesrarty galled (ef. b ekl B.aramely nirflusiorZ i drisgpiepoxy-2-

cal cul at eryrifimdrmethybautiniiiatbepzinigasele descihep i YSsAr4 357 15 Sgrrog LA P Ay 17\§ fit-cle.
[err] were BpEH heegerniony fabiar E'E‘&F°'T‘R?t"é’r qu%ﬁ'q ’Br'lheg’ﬁ’e'l‘ hap fliah bigay 31

curves, of2%Biheral bigh potgcy S‘@“"’ SI B‘f %‘g'ﬂ i
of t he 8 afiRbiliEy ‘o‘géz 5123 eM‘?i Yy °r S °°mp°l&;$ st

) er Gal
;g?ul LZ %pgg&?g%m agfmd tq?%oun nd| evtlig3 the 331 %afrsgéme QQEV\%r A t %ﬁ&g ,es

intierval s mas separated and frozen within 30
mn after coIIectlon AUC (area under the pl asma concentration - tine
curve), extrapolated to infinite time, was cal culated by the |linear
trapezoidal 55 rule. The system c bioavailability (F® after id

adm ni stration was cal culated as 100 x ([err] 11 EP 0 449 940 Bl

Chem cal Stability The chem cal stability of various compounds of the

i nvent izon has been foll owed kinetically at |ow concentration at [err] in
aqueous buffer solution at different pH values. The results in Table 3 show
the half 5 life (t 1/2) at pH 7, that is the tine period after which half
t he amount of the original conmpound remai ns unchanged. Results of

bi ol ogi cal and stability tests 10 Table 3 gives a summary of the test
data avail able for the conpound of the invention and a structurally closely
related conpound in the prior art, called Ref. in Table 3, nanely
5-fluoro-2-[[ (4-isopropoxy-2- pyridinyl)-nmethyl]sulfinyl]-1 H benzim dazol e
described in US-A-4 727 150 corresponding to EP-A-0 175 464. As can be seen
from Table 3 the conpound according to the invention has a high

bi oavai®fability (F = 82%in the rat), high potency [err] = 1.2 [err]/Kkg,
EDsoid = 2.2 [err]/kg in the rat) and a high chemical is stability (t 1/2
= 3,h). Moreover, considering the nost distinguishing property for the
conmpound of the invention, the bioavailability, the conmpound of the
inventign has a nmuch higher value (82%vs 31% conpared to that of the Ref.
conmpound, and is better in the other properties as well [err] = 1.8 [err]
[rr] = 4.0 [err] and t 1/2 = 14 h for the Ref conpound). 20 25 30 35 40 45
50 55 12 _ :

45

50

55
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5-Fluoro-2[[(4-cyclopropylmethoxy-2-pyridinyl)methyllsulfinyl}-1H-benzimidazole ~(compound

physiologically acceptable salts thereof, as well as its optical enantiomers.

1.
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ot ~~~~0.r- 1 4 55 daihs, 1. H'ryﬂ/
5-Fluoro-2[[ (4-cycl opropyl met hoxy- - pyridinyl)ne sul finyl]- enzi m da
zol e (conpound 1) and physi ol ogi cEPPy4884@B1 abl e s wel | as
its optical enantioners. 13 EP 0 449 940 Bl 2. " «0f the
corrpound ac ording to nesi um sal't- of the conpound

CSRE SR P o g R TR

accor di n Ical COI'T'pOSI tion containi ng as

active i ngr &6l ?ﬂ}niélpr?saﬁ%mgkg%oﬂn(&%%omrﬁg b Li@mGl @ m 1. 5. A conpound as

defined in c use A compound as defined in claim1l

for usg ip 'A%Erﬁ'a& nﬂl %ﬁ?&s‘ﬂbﬁwﬂﬁlnﬂ %&ﬂl@lh@&ldﬂﬂhwrﬁ abddrAng @ &18m 40

man_~. A conpoun I ned |nca|m1for use in the treatnent of
gastroi ntEStA'daﬁ\bom@LJ SARRALIPEINm difGrR8SiR thetafy.maMMal s i ncluding man. 15 8 Use
of a conpound according to claim1 for the manufacture of a nedicanent for
i nhi bi ting Qasimpbud &6 idefine€ &F @dith ANfoi GseITR MABEIRY gastrit ucll mepreiomin rBamnidiscinaifding
conpourgd ace@krding to claiml1l for the manufacture of a nedi canent for the
treatment of gastrointestinal infl ammat ory diseases in mamal s including
man. 20 18. Akoppandss ddfioed it lhigimpt opesedn thenememowmmala@@@maﬁowgﬂspﬁe%1"a| m
1, by oxi di wamgpaB-irfcludiog va- [ [ (4-
cycl opr opyl nmet hoxy- 2- pyri di nyl ) met hyl lt hi o] - 1H benzi m dazol e WnereuP
conpound 8 tUseist aismapyse godording osqlain d Tor the mapiiaciyre of @ megicament jof inhibiting gagiricacld, - o
optical i sorseqretiopin mammalsinciidieg BgR-opy| et hoxy 2- rret hl pyri di ne-1 -oxide. 12.

2 ace|t 8X¥? E}‘IE%/I‘:?{ PRIy O l rrEt Qxyp rrihalnﬁgufa T £ medicament for the treatment of
4 oY%l opr op %‘a@%ﬁw "'

4-cycl o rop |s'r?8u?1" rochl oride. 15.

5-1 uorb- hods % r 0% rEﬁ%E i%% erd' SicBRhhg TR 1, &y bizinh 5-fluoro-2-[1(a-
eth

Hbenzi m éZO -benznmldazole whereupon, compound | thus obtained if

5- Fl uor - 2- [[oégtopro rpggtgc IisBM , -nmet hyl ] -sul finyl]-
H benzi m dazor ung und physi ol ogi sch annehnbare Sal ze hi evon

sow e i, E 1. quyblﬁgggymth@@ﬁ,étggﬁaﬁeq 4kde2. Natriunsal z der Verbindung nach

Anspruc gnesi unsal z der Verbi ndung nach Anspruch 1. 4.

Phar mzeuaz.mo@uﬁﬁwmaq&wm@thowrm al s aktiven Bestandteil die
Ver bi ndung nach Anspruch 1 45 enthalt. 5. Verbindung, wie in Anspruch 1

def i ni ert ;13.zaiycivsropyimetionyeR-hydrogemetijipgidinei e. 6. Ver bi ndung, wie in Anspruch 1
definiest, zur Verwendung bei der Inhibierung der Magensauresekretion 50
bei Saugerhl ed-cysloprbpyiseittionyn2-pitianamethwinyridine hydsechioniteung, wie in Anspruch 1
definiert, zur Verwendung bei der Behandl ung gastroi ntestinaler

ent zUndl i dﬁreﬁ“ﬂ@O#é'[&ﬁmhgew"b%'wxﬁﬁalgié?‘ﬂ)"@fh%%W?ll'é‘?"BF'F‘E'FF%bnschen 55 &
Vervvendung, ei ner Verbi ndung nach Anspruch 1 bei der Herstellung eines

Medi karfentPatepiapsaridgiebi er ung der Magensaur esekreti on bei Sfugern

el nschl i el 3| 5|-I%Dor—lggl(&cyglopropyﬂ'nethoxy-2-pyr|dmyl)-methyl]-.suIfmyl]-.1 H-benzimidazol (Verbindung (I)) und

\*' physiologisch annehmbare Salze hievon sowie ihre optischen Enantiomere.
40 2. Natriumsalz der Verbindung nach Anspruch 1.
3. Magnesiumsalz der Verbindung nach Anspruch 1.

4. Pharmazeutische Zusammensetzung, welche als aktiven Bestandteil die Verbindung nach Anspruch 1
45 enthélt.

5. Verbindung, wie in Anspruch 1 definiert, zur Verwendung in der Therapie.

6. Verbindung, wie in Anspruch 1 definiert, zur Verwendung bei der Inhibierung der Magensﬁuresekrehon
50 bei Saugern einschlieslich Menschen.

7. Verbindung, wie in Anspruch 1 definiert, zur Verwendung bei der Behandlung gastrointestinaler
entzlindlicher Erkrankungen bei S&ugern einschlieBlich Menschen.

556 8. Verwendung einer Verbindung nach Anspruch 1 bei der Herstellung eines Medikaments zur Inhibierung
der Magensiuresekretion bei Sdugern einschiieBlich Menschen.
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EP 0 449 940 Bl .11 11114110 11111 111 111131 * s
* 9. Verwendung ei ner ¥é&bi ndung nach Anspruch 1 bei ‘ 'l ’ m!l hm I nes
Medi kaments zur Behand- | ung gastr &P #&30Bler ent z UEHIEC Wungen

bei Slugern einschlieolich Menschen. 10. Verfahren zur Herstellung einer

ver bi ndungP_nE\fh eﬁ‘gu% re}illgr (-] ir(ljuldr Cpaﬁgzﬁs i\qlb%{ ﬁe’? ‘éﬁ(} |l§l_ %Ingéj éd?rkéabt-[ar(té 'zur‘rBeP'ang-.
cycl opropy nqegbg%&r'o ieQ%El% D clcnd A Kiigbi bd? 5\£e el?@g\ 8lih en.\WONach die
so erhal tene V&1 ung (1), wenn ge nSC t, 1n ein Salz odor in ein reines
opti sches H@,O\F&% rQDﬁF glgﬁfs{eﬂﬁlﬁ 'él’%rr\ﬂarbinkan nach Anspruch 1 durch das Oxidieren von 5-Fluor-2-[[(4-
4- Cycl opy opy| GBibeRsMethoBl-pyVilimMimetHyllthie}- P-béhzimidazol, Wénach die so erhaltene Verbindung (1),
2- Aok oxy et hydnn evitiisch Mromidal=5RerPelY RIned EptiStheslidomer Ubergeflihrt wird.

4- Cycl opr opyl met hoxy- 2- hydr oxynet hyl pyri di n. 14.

4- Cycl opr oRy.| #1&ycepwpyirmetidry-2-mstyipyidRyroxdi nhydr ochl orid. 15 15.

5-Fl uor-2-[[ (4-cycl opropyl net hoxy-2-pyridinyl)-nmethyl]-thio]-1

H benzi i da2.03-Acelseynettyi-Sayicioprogyinhoxybyridin.

5- Fl uoro- 2[ [ (4-cycl opr opyl nbt hoxy-2-pyridi nyl)methyl]-sulfinyl]-1

H benzi m daa.of-eydopopylositoxd-p-hedroxgmethyrtidin.physi ol ogi quenent accept abl es,
ainsi quo ses 4nantionbres optiques. 2. Sel de sodium du cornpose solon |a
revendi cat i16n4*Q¥C|°2E9IJV|@?th%'cﬁﬁ'mﬁ*ﬁﬂ%gm'?!ﬁpﬁﬂ'f’"éorrpose sol on | a revendi cation
1. 4. Composition pharnmacoutique contenant | e conpos4.solon |a

revendi cat i1&nS-TuESHiACYBPRPRYIMS °’é¥é%"i’yl"‘.’""@Tmﬁhﬂ@'éﬁgﬂz'mﬂ%@"defi ni dans la
revendi cation 1., pour une utilisation en th6rapeutique. 30 6. Conpos6 tel
qua d6fi ni Fﬁ&‘r‘?gh’f’ ®¥evendi cation 1, a utiliser pour inhiber |a s6cretion

d' aCi de gastrigue chez |es 1Li D) 1 ahez . Pasd
el quo ot MR- e e O P TGRS
mal adi es i nfl &mtat ol - res gastro-intestinales chez | es manmifnres,
not amment - ghegy L BRI, Bmpdds bbibradid@icslioh . COMPos6 sel on | a revendi cation
1 pour la fabrication d un nedi canent pour inhiber [a s6cr6tion d' acide
gastri qug egelue magiasim bhedsposs Rlor MTBBhdiGl@z. | ' homme. 40 9. Utilisation
d' un conpos6 selon [a revendication 1 pour |a fabrication d un nedi canent
desti ne au 4 r BbhpEEwdH phaleBcdiiRjud dontsarit bf dompora a¢lwi la esengiaation b commerincipaddtt chez
| es manm f bres, notamment chez |' honme. 10. Proced6 de preparation d'un
conpoas S oGorhgosé elaa difinadaneia rdvendizationd xgadatne wilisation 8n thérappuliaue [ (4- 45

cycl opr opyl n6t hoxy- 2- pyri di nyl ) met hyl ] t hi ola- 1H benzi m dazole, ot, le
conpos6 | & nEompsisd toh quecdifini daes le sevemlidationr 2 ulilspr/RIuf inhikgs I3 seclign dpida gagjue
i somer e opt i qelwz feamammiidres) netgramenhehep {1OMEhoxy - 2- nbt hyl pyri di ne-1 - oxyde. 50
12. 2- Acdt oxyndt hyl - 4-ycl opr opyl n6t hoxypyr.i di ne. 13. _ .

4- Cycl opr opfyl RerpReskipl ueristni 8 @?@P@g{)ﬁiw{'”g@ %ﬁrla'fm’?ﬁ}taq'egf"gaﬂ%s inflammatol-
4- cycl opffopy| FEERERINestinaler 6eg IS MAPMIfYRS. NefRyRent gez thomme.

5- FI uoro- 2 { ({§52¥2] 0% WSIPLAN iekoritdod ' Bold 1 bdid & (N Rbcichinbh B65 B2 ©

| e'\wlS sécrétion d'acide gastrique chez les mammiféres, notamment chez I'nomme.

40 9. Utilisation d'un composé selon la revendication 1 pour la fabrication d'un médicament destiné au
traitement des maladies inflammnatoires gastro-intestinales chez les mammiféres, notamment chez

'homme.
10. Procédé de prépération d'un composé selon la revendication 1, par oxydation du 5-fluoro-2[[(4-
45 cyclopropylméthoxy-2-pyridinyl)méthyl]thio}-1H-benzimidazole, ol, le composé | ainsi obtenu est, le
cas échéant, converti en un sel ou en un isomére optique pur.
11. 4-Cyclopropylméthoxy-2-méthylpyridine-1 -oicyde.
s0 12. 2-Acétoxyméthyl-4-cyclopropylméthoxypyridine.
13. 4-Cyclopropylméthoxy-2-hydroxyméthylpyridine.
14. Chlorhydrate de 4-cyclopropylméthoxy-2-chlorométhyl-pyridine.

55
15. 5-Fluoro-2[[(4-cyclopropylméthoxy-2-pyridinyl)méthyl]-thio]-1H-benzimidazole.
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