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(,S')- OVEPRAZOLE Fi el d OHIIMHIMMIIMIMHHMII on s The present invention relates to
‘a novel form of

5- met hoxy- 2-y¢ fokati@t hoxy- 3, S«caaret hyl 2- pyri di nyl ) - met hyl pgtiskaonydst - 1H benzi
m dazol e) known under the generic nanme oneprazole. Mre specifically, it
relates to a novel crystalline formof the potassiumsalt of the
(.S)-enantioner of

5- met hoxy- 2- [ [ (4- met hoxy- 3, 5-di net hyl - 2pyri di nyl ) met hyl | sul finyl]-1H benzi m
i dazol e. The prpsedd mﬁv -%gp | S RePEAAS to a process for preparing such
a formof potassium sa @ oneprazol e and pharnaceutical ~o
conpositions containing it. Background of the invention and prior art ~s
The conpound . : )

5- et hoxy- 2- [ [[(C4% HEPR8Y™" 5 di met hyl - 2- pyri di nyl ) et hyl ] sul fi nyl ] - LHbenzi m
i dazol e, having the generic nanme oneprazole, and therapeutically acceptable
2?!9;?;2?26? T ST, SO 152 RS OTRRE S P RSO A FeSpbt DAY

i nhibitor, i yrﬂfnfyﬁfiﬁdtl’é@]s&lﬂnylpmgéﬁzinﬂgaﬁﬁsﬁfo% uidr theSRAdrRhh g, and is
useful as an antlulcer agent. 1na nore general sense, oneprazole nay be
used for prevemepBrolaidore sregifinaliyt it cfategaast Rovel aystallinedban efdhaiotassioe salf of

mammal s and e 1 l,f oxi de and a chiral
conpound, V\/neﬁ%ie %%X%%%}fog?%gh%& ?g[%{) e g)lt()g% ggiagen% 2cent er. Thus,
oneprazole is pandmglermthyl}sulﬁhyl] EH dbnzimigdazoled! ieipngtre usmmmlanmaas th h]e (R - and

(S'")-enantioner razol e erei.n referr razol e and

(5 ) ompr asol droosisdoLBEBRE weh s R Sl futsriRa S kel s onarca i
oneprazol e hawembesioneedmidiithgieéd by an X-ray study of an N-al kyl ated
derivative of the (+)-enantioner in nonsalt form The t| oner of the
non-salt formand the (-)-enantioner of the non- s E\@\m JUL 2003 WO

00/ 44744 PCT/ 00400887 ik hBnbR bRd frivsast to have R I'guration,
respectively. The conditions for the optical rotati on*rﬁé’é@*ur enent for each

of these enantioners are described in WD 94I 27988 Certain salts of the

si ngl e ena “ e SmSdund S Eﬁ%‘?h? b 5 "85& Ahénlisighdged. i n VO
94/ 27988. hese co oun have i mprove arrra etlt‘é an anol+c
8r operti ]ccas_ \/\?lbeﬂmmmdlaiolghzlvmgathe gempniconagd oniamageland uhexppaufiédllg agdpthblaslta :c ower
egree of interindividua Qses  a es or
the preparati ¢ & ¥h es%’}bﬁél eépgstnlggﬁh%ﬁpeef?wg& i Saﬁsegoglfgrlué’l dl@ﬁorsﬁ‘i't“ual ly
rel ated conpowBrdx4a95 \@rhdpraasle &al gratod ;lilerﬁpﬁﬁﬁlbltdm O eff i 6e2iad 11ﬁ11tﬁﬁrlg®ﬂﬁc acid
phar maceuti cal dosage .for pgompr i sin fO{n i nstance magnesium salts of (R
secretion, and is useful as an antiulcer %ent. a more general S€nse, omeprazole may be

20 used for prevention and treatment of gastric-acid related diseases in mammals and

especially in man.

Omeprazole is a sulfoxide and a chiral compound, wherein the sulfur atom is the
stereogenic center. Thus, omeprazole is a racemic mixture of its two single enantiomers,
25 the (R)- and (S§)-enantiomer of omeprazole, herein referred to as (R)-omeprazole and (S)-
omeprazole. The absolute configurations of the enantiomers of omeprazole have been
determined by an X-ray study of an N-alkylated derivative of the (+)-enantiomer in non-

salt form. The (+)-enantiomer of the non-salt form and the (-)-enantiomer of the non-salt



and.(S)-omeprazol e. WD 98154171 discloses a process for the preparatli bdUbs 2003
the trihydrate of magnesiumsalt of is (S)-oneprazole, wherein the
‘potassium salt of (S)-omeprazole is used as an intermediate. The potassium
salt of (S)-wowmpmagol e, according to the prior art, cryseetbidesnsas a

met hanol solvate. Certain salts of of {S)-onmeprazole, such as the potassium
salt) are in general suitable io conpounds for i.v.-admnistration due to
their intrinsic properties, such as high stability and high solubility in
wat er. Met hanol sol vates are however not suitable for i.v.admnistration,
since the CongaerlYoudiilndled fud!scaflfaiBR rBERYelg Ot Sofifidn bt hnel Blical N
receiver. Therefore there exists a need for potassiumsalt o

(S) - onepr azol rotdtian megsufemeet for eanh ofshdsea crantiomes drk desoudhedlin W 94/277988.he
potassium salt of (S)-onmeprazole according to the present invention is
hereinafter referred to as the potassiumsalt of (S)-oneprazole formB. The

prior art forQetiin éateofé sngit ehiahtiohers dTlomleSthzoWBIRIRAPr&parhtisc hre AREloded in\O
98154171 is hereinafter referred to as the potassiumsalt of (S)-oneprazole

formA 30% YOI4Ri285dhgsespmppmduhaya imrrryed phomeessartiatidanetapolier i ption of
the drawings Lo vhidiSwillivsh gxprmmaﬁgm{c@&@ﬁé 80 871 Blve! dgrcRGF aSST UM

salt of (,S)-oneprazole prepared accordi e present 1 nvention, i.e.

form B. Fi gurmtegindigidaal vidst@y. powder diffractogram of the potassium salt of

(,S)-oneprazol e prepared according to exanple 2 in WD 98/54171 ) i.e. form

A. Description of the invention io It has surprisingly been found that the

pot assi um sal Wo$6/¢23p 5 aiElpNea plocesORE the Prepration i e nglkfenitiotetswral | y

different forns. It _is an glt%iecf (3f t he Rresent inventign to provide a
hergfaed g

subst ant i df | yOIRERrolsSpd steye pmpasndsgsaystl s sAlts thegsp by WO 948230t assi um

salt of (S)- ofEiése7HaBndcRituiRiokape AIMAIAERAY SorIREALSRadrksilis shdrahe form i
s while the previous known formA is nethanol solvate. The potassium salt

of (S) omepr a#¥|(&)-9raspmzBlei s especially suitable for intravenous
adm ni stration. The potassiumsalt of (S)-oneprazole formB is further
characterized by being crystalline) and preferably being highly
crystalline. Wo® J¥istlfbtiadeicsiapoedss foothe pfeparatinmmf dreatiltydfave ofinBigneshinasaht@dl

according to e present invention. is.s antially free fromother forns
o "ot aositim EAPEEPGRT e me R SuCRRS cbRtpratote 55 ah g B
described in Thepopssitn satt 6f (S)IdigepRadleutddidihg il the fior iR MRESHQInketfagsIM B

obt ai ned according to the present invention is also substantially free from
pot assi um sal fodvalss (R) -oneprazole. is

Certain salts of of (S)-omeprazole, such as the potassium salt, are in general suitable

20  compounds for i.v.-administration due to their intrinsic properties, such as high stability
and high solubility in water. Methanol solvates are however not suitable for i.v.-
administration, since the concomitant administration of methanol could be fatal for the
receiver. Therefore there exists a need for a potassium salt of (S)-omeprazol that is free
from methanol.

25
The novel form of the potassium salt of (5)-omeprazole according to the present invention
is hereinafter referred to as the potassium salt of (S)-omeprazole form B. The prior art form
of the potassium salt of (S)-omeprazole disclosed in WO 98/54171 is hereinafter referred to
as the potassium salt of (S)-omeprazole form A.
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The, potassium salt of (S)-oneprazole formB is characterized by thel 1 JUL 2003
positions and intensities of the major peaks in the X-ray powder
‘diffractogram, but nay al so be characterized by conventional FT-IR
spectroscopyooolamge characteristics are not exhibited bycasyoombiser forns of
potassium salt of (S)-oneprazole and accordingly, the potassiumsalt 11
JUL 2003 WO 00/ 44744 PCT/ SEO0/ 00087 of @S~-omeprazo| e formBis easily

di stingui shable fromany other crystal forns of potassiumsalts of

(, S~-oneprazole disclosed in prior art. Wth the expression "any fornf is
meant anhydr ptigeschypRéPsfeRe drawingat €s, anor phous forms, and pol ynorphs. Such
exanpl es of any forns of potassiumsalt of (5~-oneprazole includes, but are
not limted to, anhydrates, nonohydrates, dihydrates, sesqui hydrates,
trihydrates, alcoholates, such as nethanol ates and et hanol ates, anorphous
forms and poFiguisrghan XTaepqysend Hragiegram|of thepotassim saltef (Hopiepragdde m B nay al so
be character] [ s ! ol R t her aspect, the present

i nvention pr%r\%} d%é;%gdr%l?lggugﬂé%mf%gérn{?’Fl‘!élg%é’é'ﬁ'g?%rrlﬁbn of the potassiumsalt of

(, S~- oneps azBigeref2ds m B-rayporhiecdiffiaciogras of the pstagsiuno faltad (iS)antepragolé S~onepr azol e
into the correspondi ng. pot assi .S j l.uene qr dichl or omet hane by
treat nent wi Prﬁpaged?ﬁf%gQEEﬂﬁ@B’HE?é? ws(t%*&&é?ﬂﬁt §§?‘um hydr oxi de or potassi um
nmet hyl ate, followed by isolation of the formed salt. ~s The crude

(, S~-oneprazol e used in the process can for exanple be prepared by

oxi di zi ng Description of the invention

5nmet hoxy- 2-[ [ (4- met hoxy- 3, 5-di net hyl - 2- pyri di nyl ) met hyl ] t hi o] - 1H benzi m daz
ole into (,S~-onmeprazole, with an oxidizing agent and a chiral titanium
conpl ex, opt} o (B I I such
as tol uen'g oirt(p]gslaJ C mﬁging%t{gﬁaﬁgﬁéggqﬁsﬂz%ﬁu egf?ﬂégd%ﬁ%ﬁg%gﬁﬁg a\ér%??ers ee WO
98/ 54171. Thef spotasly differssat formd. It(is S-obiznteditiEzuésentfimenidd, to proeplared accor di ng

to the present invention jis.analy ~characterizzed and differentiated from
the previ ouss‘{Pﬁ‘MﬁYB?’&P&{a S)’/”B(%"é’? '8\'/{'5%&% ‘%’f“r’?éti on, a technique which is
known per se. Another suitable technique to analyze, zs characterize and
differentiate the potassi sal t o{ (,5~-oneprazole formB fromthe

cor r espondi nghg RAtafFFIAm;salt ~BHSRIF7C e B jrRAyaRtagsens begaptet s BYIrala fEM i n t he
pot assi umy salhildthe ?QVEQMMWA‘}QMM@OI‘ sswd@.tﬁrerpo&@ﬁumantm.?mjr avinetric
anal ysis (TG), a technique which is known per se. 30 1 1 JUL 208 WO
00/ 44744 PCTpseydiEdosy B Thesperinlly suitabinferdntravefous aimigisisgiionz BieepofasyiymB i s
effective as tri ' ' LnQLbj : L.Sp: n

antiul cer agsea?}to.g ﬁ"ﬂgsrr%‘?lg%ééﬁéé{sg‘}ﬂhg%#?g&%eﬁ ggﬁmg@z@g}ﬂeﬁgﬁ&gr? ea?lgent of
gastri c- aci dbeing kigldd cxystalline.i ons i n manmal s and especially in man, including
e.g. reflux esophagitis, gastritis, duodenitis, gastric ulcer and duodenal
ulcer. Furthernore, it may be used for treatnent of other gastrointestinal
di sor der s Whehepdiasitimisalt af(SHomegraietiorinyB abfagel atcdrdiestd tirtPrée ifvention,
patients on non-steroidal antj-infl aﬂgmt ory dr uq%(A{)NSAI D) therapy, in
patients wi t i SNestanbiplydlree S etheriforms pfpotassip salts QR DrPmeprasele THEh 48 the

gast r oesophaggaky dnink YormoA 36885d iR plidt ARt heqidtaSsith 4t SES)-Sthd}PIBR forme
potassium salt of (S~onmeprazole formB may al'so be used in patients In

i nt ensi ve caBebinedatcouding)toithe pesent énventionds aljotsnbsiantialdy figgofeam prisssiumisaltsest i nal
bl eedi ng, pres _rcl)gl1 rosotlé)perati vely to prevent aspiration of gastric acid
and to treat °streosPitCsrati on. Further, the pot assi um sal t of

(, S~-onmeprsazole formB may be useful in the treatnent of psoriasis as well

as in the treatnent, of Heljcobacter Jjnfections and diseases related to
t hese. The pg_f‘l%t%‘g?sﬁ‘m”ssé]l‘P%G?'°’(‘?‘§%Z-°E‘?rﬁgﬂ}§?cﬂhéra?t6?zr‘?g@' FP&)PP%{F%‘E“B used for
treatment of ikl gmhOhHY oA ih kRNEral BoW@ Bt fotogrs | BIA Y also be

characterized by conventional FT-IR spectroscopy. These characteristics are not exhibited

by any other forms of potassium salt of (S)-omeprazole and accordingly, the potassium salt



is man. Any suitable route of adnministration may be enployed for prdobiliiLn@)03
the patient with an effective dosage of the potassiumsalt of

*(, S~-onepra2ol e formB) according to the present invention. For exanple,
peroral or weeMigs al fornul ations and the |ike may be erplisey®@os7zo Dosage
forms include capsul es) tablets, dispersions, suspensions and the |ike. The
potassiumsalt of (,S~-oneprazole formH® is, because of bei ng highly
soluble in water, especially suitable for parenteral fornulations, such as
i.v. According to the invention there is further provided a pharnaceuti cal
conposi tion gssyemprasld@rh Bas B8PS Sing Bisisadletfron ax{y%mepa?améﬁlseff ormB) as
active ingredient, in association wth a pharmaceutically acceptable
carrier, dil| peasivgysalixef (S)-emeprzals disslopedrimprior agt With thetespragsont' iy fomjriedi ent s.

Conposi ti ons comprdSi Q;dpa? (o edj Lakly of
interest in Fﬁe tr@gl%%%ht 0 JSI—% i%%%glg{ﬂggus:%tﬁdgﬂbﬁmﬁ{g .ﬁ‘?\‘sg’%@?l&% al so
provi des t heofisy fadmstdfipotpsiuassit vfi{S-aintpradole(ificludesghnt az adtdinfiedm,B i n t he

manuf act ure of 30 nedi canent,. for use i, he treatnent of a stric-acid
rel ated condPHY Wteé’er°’5’Ith§?tﬁ%8‘h¥‘$’at°s’iesgu'&f{‘%famh tﬁbtaffﬁlﬁ‘ﬁessg‘%h as
PCT/ SE00/ 000&éthandabd 4@ ethafiAits, hrforpkdus forb afdgsdlyaeashist | on whi ch net hod

conprises adm nistering to a subject suffering fromsaid condition a
therapeutically effective amobunt of the potassiumsalt of (,S~-oneprazole

form B, The SRIBASHAAR PlsybiEorddNint By U5b UOBURORIL @R Buf (201 e or

peroral or parentera m nfstration. T ositions may be conveniently
presented in unit dosage forns, and prepared by any nethods known in the
art of pharmac n the, practice of.the invention he nost suitable route
of ' admi hi Bt r B8 Srtogkeseag P v Biioh d oyl Y BBt MG RRRII & Woe of |t he
pot assi um sapbtasfund safiof (SyRRTeprand1E€fofA BrvHich ddmpHyes Hie\s@P of ddRertihg {5)-depend on
the nature and seven_t%/?rof t he disease to be treated., The dgse, and dose
frequency, nﬁ?‘%f?@&\? the %@Wﬂ?‘ﬂ%PqtﬁsWﬂéa‘é&é?m%d’yd\ﬁ@P@’ﬁ’t"?‘W response of
the indi vi dugkapigdtivaiia poRid@eh 3buréeSflidh Eﬁﬂ%&i&n'ﬁ%oﬂ@c R5R4RHuh HetrPhld ent s

having ZollingerEl lison syndrome) such as a neéd for higher dosés than the
aver age pat i éllowedhy ijsdlation efiiep fomnedgell.ents with |iver diseases as well as
patients ynder long termtreatment will generally benefit from doses that
are somewhat | ower than the aver age. Thus, in sone conditions it may be
necessary t oThsgudn&Seemeprazilaised inshemorgsssans fon exahpixaieprepaéd b okidiglng5- and
| over methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]thio}- IH-benzimidazole into
(S)-omeprazole, with an oxidizing agent and a chiral titanium complex, optionally in the
presence of a base in an organic solvent, such as toluene or dichloromethane, as is

20 described in the prior art, see WO 98/54171.

The potassium salt of (S)-omeprazole form B, prepared according to the present invention

is analyzed, characterized and differentiated from the previous known form A by X-ray

powder diffraction, a technique which is known per se. Another suitable technique to analyze,
25 characterize and differentiate the potassium salt of (S)-omeprazole form B from the

corresponding form A is by conventional FT-IR.

The amount of water in the potassium salt of (S)-omeprazole form B is determined by
thermogravimetric analysis (TGA), a technique which is known per se.
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doses are within the scope of the present invention. zo In general, 1a1 JuL 2003
sui tabl e dosage form may cover a dose range from5 ng to 120 ng total daily
‘dose) adnministered in one single dose or equally divided doses. A preferred
dosage rangeyg 4liia®#m 5 ng to 100 ng, and nore preferred 28rsEpobasBO ng. A
suitable adm nistration dose i s 20 ng to 40 ng for intravenous

adm nistration as well as oral administration is The conpound of the

i nvention may be conbined as the active conponent in intimte adm xture

wi th a pharnmaceutical Garner according to conventional techniques.

Especi al |y surﬁea;taka@sx%@yt 3&%@?&&@%&@1&%&% begd a!se?m 438, Qibg23 and EP
247 983, the disclosures of are hereby |ncorp rated as a whol e by

ref er ence. mmmtmdze@s;fwm Oohuiges 4gCTH SEOG 20O BerGetbéan &t used forher api es

conpri sing t i um s azo orm and ot.her active

i ngredi ents |tﬁea§ g g?aqaémﬁéglgéeég?d %@tlﬂ‘ﬁﬁngﬂ ifém%gsx?&m BB FgP-dactyding o

active i ngr eds gnéfiuxiesephugies, Zgﬁﬁtﬁtrsbtﬂlbﬂﬁﬁtisakasﬁﬂmmﬂﬂﬂfdllommiﬁdcﬁ'Fﬁhﬁlﬂrlnore

anti-inflammtory agents, antacid agents, g{l nat es and prokinetic agents.
¢

The exanpl &s WARY:he §5f fQsrediment of GWFWéF“‘?“I“F%@ [disprlersyders gapts emql whibBeTYt he
conpound of tfgci0YeRhbIOPe 1hpat?entstoh‘ﬁorp§ﬁn%§ﬁl ALiRnfm A {mg fazole form
B, but are not intended to |imt the scope of the Invehtidn a efi ned

her ei nabove otheragy, i patisnts wish Mmﬂlwwmm wpatientewigh sympsabatic géstro-
(S)-oneprazol

S et howy 2. [ PR Ao Al Rl ibaicns it eersporgie) TRAORFPTPRAY] o451

benzi rr? dazol eorﬁ@)?azm&gbm)Bmytalgb biewsed {ndatidntin intensive care situations, in patients

5-met hoxy- 2-j [ ( 4- met hox - di -2 . .

pyri di nyl )'?ret‘k{‘ﬁ §EH "(Rfe'égﬁtﬁérﬁ?f'ﬁﬁ’ggﬂﬂ » BYe- BRAPOSABTYEIVR PHVARAERIA Y %6 ol )
and D-(-)diet é’h‘x‘tlnchéiﬂtaﬁcﬁio&reﬁt %smaﬁo@Fux@Qgthegf Ez@é’mrﬁ%&lf & (BBorh&prazéle M nut es,

titanium{1V) I sopropoxide .5 mmol ) was ad he solution was stlrred
for appr oxi na@@@%hﬁ“ﬁ%ﬁ”e@ thc‘ﬁ?é‘“ﬁ@é’é??%‘ﬁ#waéwﬁstrﬁémpﬁt ed to 35C
and N, N-diiso npsjﬂpc@ oxi de
(74 mmol) \A/asﬁ'?%g%&%hg%%% str%ld?&e so%‘)e?mﬁ%sﬁoﬁ}é%gtg%& ng th M %?a% ure at
appr oxi mat el yfo85%8. mafalsgrbeisdsldonr tecatmeneofrinfiaptmatory mr»ditlsvnem\mnmhl* uncdudmga th

t ol uene (2 m./ g 5-nmethoxy-2-[[(4

met hoxy- 3, ‘5. et hyl - 2- pyri di nyl ) met hyl ]t hi o] - 1H benzi m dazol e) and

pot assi um zs net hoxi de (26 mmvl) was added as a slurry in toluene (8 ni/g

KOwe). The obt ai ned .crystal re.filtered off nd rie C, vacuu over
ni gh% ysu1ta le route oq“agmmw;estratlon may%e employed rprogdmg cl*ne(pat?ent w\llthan m

effective dosage of the potassium salt of (S)-omeprazole form B, according to the present

invention. For example, peroral or parenteral formulations and the like may be employed.
20 Dosage forms include capsules, tablets, dispersions, suspensions and the like. The

potassium salt of (S)-omeprazole form B is, because of being highly soluble in water,

especially suitable for parenteral formulations, such as i.v.

According to the invention there is further provided a pharmaceutical composition

25 comprising the potassium salt of (S)-omeprazole form B, as active ingredient, in
association with a pharmaceutically acceptable carrier, diluent or excipient and optionally
other therapeutic ingredients. Compositions comprising other therapeutic ingredients are
especially of interest in the treatment of Helicobacter infections. The invention also
provides the use of the potassium salt of (S)-omeprazole form B in the manufacture of a

30 medicament for use in the treatment of a gastric-acid related condition and a method of



Yield 0,72 g (1,9 mmol; 7 %in respect of KOw). Content of sol venlé a@' 2003
obtained with Karl-Fischer titration and GC respectively {%ww 30 11
"JUL 2003 WD 00/ 4a744 Water 3,4 Methanol 0,01 TGA 8 PCT/ SE00/ 00087

Appr oxi mat ely odadfad W W) of the water content is incorporetmeskosmodzhe cryst al
|attice (i.e. ~0,5 H20 / nol ecul e of potassiumsalt of (S~-oneprazole form
B) XRD The X-ray powder diffractogram oféthe product measured from 1-40 in
2A with CuKa, radiation shows the follow ng characteristic |list of peaks:

i o d-value (~fJIntensity9. 6very

strong8. 0st r QREingdSdak@itAdid PREKOnSIBRWilick ¥RIThYd comprises administering to a subject
strongs. 9st ron&S. 6strong5. 2strongs. 1lvery

st r ong4. 88we akderdpfakspideopditipma Brapaukiaal 3 sifective amounyef thepejassBgselk ofg4. 15wea

k d-value (ffd. bleXémigueak3. 95weak3. 74very
strong3. 67rrec$|§)lu%& é{er%ng . 55medi unB. 47st r ong3. 40weak3. 27st r ong3. 20medi unB8

. 15nedi unB3. 10weak3. 03weak?2. 98nedi un. 87nedi un. 85nedi un. 38nedi unt. 30weak
11 JuUL 2003@{{? 001 44744 &EITJ SE001000§7 9 In.additi ?3 t he qi ffract ogram
contains sever§CoMRIsitiogsaishe inkention, nclude compogjionsisuitabie fpr pepogpliof parentersip o

peaks, i dent izfiingfkstiisd) THe YekhpoSEorsahdy We 3bREnikhtB/ PristfeBnads d&éﬂ%&ﬁéhﬁ’s, ahd

I ntensities, have been extracted fromthe diffractogram of the potassium
salt of (f)- Frpredbypry methodsinowmis theartafiphemiagyt ensities are | ess reliable
and instead of nunerical values the follow ng definitions are used; i0o %
Rel ative Intensity Definition 25-100 vs (very strong) 10-25 s (strong) 3-10
m (medi um) 18 the pfaseekdf thesinvention, the most suitable route of administration as well as the

10 magnitude of a therapeutic dose of the potassium salt of (S)-omeprazole form B in any
given case will depend on the nature and severity of the disease to be treated. The dose, and
dose frequency, may also vary according to the age, body weight, and response of the
individual patient. Special requirements may be needed for patients having Zollinger-
Ellison syndrome, such as a need for higher doses than the average patient. Children and

15 patients with liver diseases as well as patients under long term treatment will generally
benefit from doses that are somewhat lower than the average. Thus, in some conditions it
may be necessary to use doses outside the ranges stated below. Such higher and lower

doses are within the scope of the present invention.

20 In general, a suitable dosage form may cover a dose range from 5 mg to 120 mg total daily
dose, administered in one single dose or equally divided doses. A preferred dosage range is
from 5 mg to 100 mg, and more preferred 10 mg to 80 mg. A suitable administration dose

is 20 mg to 40 mg for intravenous administration as well as oral administration

25 The compound of the invention may be combined as the active component in intimate
admixture with a pharmaceutical carrier according to conventional techniques. Especially
suitable oral formulations are described in WO 96/01623 and EP 247 983, the disclosures

of which are hereby incorporated as a whole by reference.



11 JUL 200 to CLAIMS |, The potassiumsalt of (S~-oneprazole fornjq JUL 2003

characterized in being a hydrate form s 2. The potassiumsalt of

(,S ~-onmeprazole formB according to claim 1, characterized in being

crystal |l i newo3oa4fhae potassiumsalt of (S~-omeprazol e formorBeowdearact eri zed

in providing an X-ray powder diffraction pattern exhibiting substantially

the follow ng d-values: io d value (~Jlftensity9. 6very

strong8. Ostrong7. 9strong7. 5weak7. 3weak7. 2very

strong5. 9strong5. 6st rong5. 2strong5. lvery

St 1 0ng4. BBvie ks Faeialdrt Bl Fne lidesBI R 0o Aol 9 B96d 68AO4. 15viea
k d value ~~JIntensity4. 10weak3 weak3. 74very

st r ong3. 67 e8RS EGliansah iFRArss dassee fepmamay %lmmlgfslsabﬁémeszofﬁqmﬁ@@ 20medi unB
. 15medi unB. 1 . 30weak
11 Ju 200&%%%%&%&91@1@?@2& ng #ﬁ%"é‘rdgq’gbg{m %f%ﬂ%;ﬁm mgg’g 't of

(, S~ orreprazaxhtamdmgemsﬂlgsatdeahdmkhnetmaays of clains 1-3, which conprises the

step of converting (S )-oneprazole into the corresponding potassiumsalt in

t ol uene of dichl oromet hane by treatnent with a potassium source, such as

pot assi um hy ¢hO%iafpled WhiRAYSRH wiNfireHe et thé @Jeﬂw@md obthe t&Rpouhl ohef the

formed salt. 5. A process accordln? to claim4, conprising the additional
step of oxi dpnz/prp{gmgz.eﬁglemgyiplum salt of (S)-omeprazole form B but are not intended to limit the

2- [ [ (4- met hoxy; oﬁhglnmgxhs&ﬁnw efjéu{%&)er@tdpwu}rk?bal)wll_l' benzi mi dazol e, with

an ~o OXIdIZIn agent a chiral titanium conplex, optionally in the
presence of a base in an organic solvent) such as tol uene or

dlchloroneth to obtain (S~-oneprazole 6. A pharmaceutical fornul ation
conpri si n§ é'ﬂﬁfa55|un1salt of (S~-omeprazole formB as defined in any of
clainms 1-3 |n adm xture with a pharnmaceutically acceptable ~ s excipient.

7. A pharmaceutical fornulation sujtable for i.v. adm nistration conpri sing
the potassi urhoassiumsplt 055)-gmene #"B8orm B as defined in any of clains 1-3
in adm xture with a pharmaceutically acceptable excipient. zo 8. The use of
potassiumsalt of (,S-~-onmeprazole formB as defined in any of clains 1-3)

as active i ndrselitionof 3-metpry-2rifomethexyrbS émqiw&?@an@ml)m%hylmye] Hr treatment

of 15 benzimidazole (67 mmol ) in toluene (4 mL/g 5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-

pyridinyl)methyl]thio}-1H-benzimidazole) was charged with water (0,9 mmol) and D-(-)-
diethyl tartrate (14 mmol) at 50°C. After stirring for 20 minutes, titanium(IV) isopropoxide
(6,5 mmol) was added and the solution was stirred for approximately 50 minutes. The
reaction mixture was temperated to 35°C and N,N-diisopropylethylamine (10 mmol) was
20 added. Cumene hydroperoxide (74 mmol) was then charged to the solution while keeping

the temperature at approximately 35°C.

After 3 hours, the reaction mixture was diluted with toluene (2 mL/g 5-methoxy-2-{[(4-
methoxy-3,5-dimethyl-2-pyridinyl)methyl]thio]-1H-benzimidazole) and potassium
25 methoxide (26 mmol) was added as a slurry in toluene (8 mL/g KOMe).
The obtained crystals were filtered off and dried (36°C, vacuum) over night.
Yield 0,72 g (1,9 mmol; 7 % in respect of KOMe).

Content of solvents as obtained with Karl-Fischer titration and GC respectively (% w/w)
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gastrointestinal disorders. zs 9. The use of the potassiumsalt of 11 JUL 2003
(S~-oneprazole formB as defined in any of clains 1-3 in the manufacture of
a pharmaceutical formulation for i.v, admnistration. .AI[.A[2 .An .A2 A
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C aJC ajca!l
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& () - MLO%& @O)l;&g‘”{ o @i\%’ osiasired frty) 1:40°%in 20 ,
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d-value [A] | Intensity d-value [A] | Intensity
9.6 very strong 4.10 weak
8.0 strong 3.95 weak
7.9 strong 3.74 very strong
7.5 weak 3.67 medium
7.3 weak 3.58 strong
7.2 very strong 3.55 medium
5.9 strong 347 strong
5.6 strong 3.40 weak
5.2 strong 3.27 strong
5.1 very strong 3.20 medium
4.88 weak 3.15 medium
4.83 weak 3.10 weak
4.71 weak 3.03 weak
4.67 weak 2.98 medium
4.55 medium 2.87 medium
449 strong 2.85 medium
4.39 strong 2.38 medium
4.15 weak 2.30 weak
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10 % Relative Intensity Definition
25-100 vs (very strong)
10-25 s (strong)
3-10 m (medium)

1-3 w (weak)
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"FC d-value [A] | Intensity d-value [A] | Intensity
9.6 very strong 4,10 weak
8.0 strong 3.95 weak
7.9 strong 3.74 very strong
7.5 weak 3.67 medium
7.3 weak 3.58 strong
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8. The use of potassium salt of (S)-omeprazole form B as defined in any of claims 1-3, as

active ingredient in the manufacture of medicament for use in treatment of

gastrointestinal disorders.

25 9. The use of the potassium salt of (S)-omeprazole form B as defined in any of claims 1-3

in the manufacture of a pharmaceutical formulation for i.v. administration.



