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PCT/ SE98/ 00974 NOVEL FORM OF S- OVEPRAZOLE Field of the Invention The
present invention relates to a novel formof the (-)-enantioner of

5-nmet hoxy-2{[(4- 5

met hoxy- 3, 5-di et hyl - 2- pyri di nyl ) - met hygsul fi nyl ] -1 H benzi m dazol e, i.e.
S- onepr azol O MMEIspecifically, it relates to a novel forproSeslh®rs
magnesi um salt of the S-enantioner of onmeprazole trihydrate. The present

i nvention also relates to processes for preparing such a formof the
magnesi um salt of S-oneprazol e and pharmaceutical conpositions containing
it. Furthernpre, the present invention also relates to internedi ates used

in the proce%’g“v%rﬁp Ofﬁ@m%‘?‘fé%Qth i on. Background of the invention and

prior art The conpound

5- met hoxy- 2-[[ (4- met hoxy- 3, 5-di net hyl - 2- pyri di nyl ) net hyl sul finyl]-1H 15
benzi m dazol Eieldfvhelgvearitien generi ¢ nane oneprazol e, and therapeutically
acceptabl e salts thereof, are described in EP 5129. The specific al kaline
salts of onmefhapretost aventidh saidtestod nonel Ebtni Githel @ henativmerot Gl Beth6xy22-f(40t ON

hi bi t hi bj t | { d t d
Gserul "as® anaeRiTpSAmE G Dol ol RS bunbu ol o dromsrarals. be
used for prenp iRARENY, i iaabIBAL% f&%?&tfth i egluh%ﬁ}a?ﬂxefa‘*e%%g; b Sﬂ. Ca

manmal s and 20 especially in man. Oreprazole Ts a sulfoxi de an
conpound, \A/nemeprnzwmtelhzmtreuThealr@snnﬂqungom fleo slamem groessescfenpreparing Rikh a

orreprazolel em c m X f its two.sipngle enantioners, the R and
S- enant i oner ?05?“ %&%@fﬁ"é’n ﬂé&e& ?f“?Pé?Z@feraé*& P#‘ﬂ%%ewﬂﬁewawré camnnsg 25
onmeprazol e. thRurdeSRIrélitee sredehi igbentibh QI8S re®liesith ?nt&ﬂﬁ:ﬂfale@ W&dSn \})Q

have been determ ned by an X-ray study of an N al kyl ated er| tive o the

(+) - enant'? onteiriPFEPABHOBAl t form The (+)-enantioner of the non-salt form
and the (-)-enantioner of the non-salt formwere found to have R and S
configuration, respectively, and the (+)-enantioner of the magnesi um salt
and the (-) - Badgroundefheinemronimdpeist ain salt were al so found to have R

The compound S-methoxy-Z-[[(4-methoxy-3,S-dimethyl-2-pyridiny1)methy1]sulﬁnyl]-lﬂ-

15 benzimidazole, having the generic name omeprazole, and therapeutically acceptable salts
thereof, are described in EP 5129. The specific alkaline salts of omeprazole are disclosed in
EP 124 495. Omeprazole is a proton pump inhibitor, i.. effective in inhibiting gastric acid
secretion, and is useful as an antiulcer agent. In a more general sense, omeprazole may be
used for prevention and treatment of gastric-acid related diseases in mammals and

20  especially in man.

Omeprazole is a sulfoxide and a chiral compound, wherein the sulfur atom being the
stereogenic center. Thus, omeprazole is a racemic mixture of its two single enantiomers,
the R and S-enantiomer of omeprazole, herein referred to as R-omeprazole and S-

25 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 form
were found to have R and § configuration, respectively, and the (+)-enantiomer of the

magnesium salt and the (-)-enantiomer of the magnesium salt were also found to have R
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PCT/ SE98/ 00974 2 and S configuration, respectively. The conditions for the
optical rotation neasurenent for each of these enantioners are described in
WD 94/27988. Certain salts of single enantionmers of omeprazole and their
preparation are disclosed in 5 W) 94/27988. These conpoun |.Ipr oved
phar macoki neY? &34hd net abol i c properties which wll giveé agé?‘)rgr%%g’\(}dgé

t herapeutic profile such as a | ower degree of interindividual variation. WO
96/ 02535 di scl oses a process for the preparation of the single enantioners
of to oneprazole and salts thereof, and WO 96/ 01623 di scl oses a suitable

t abl et ed dos%g%sform; of for inpstance magnesiumsalts of R and

S- onepr azol e 2B CRRIEYERIOR, PBiPEeHYelyr Theeonditians fog the peticatrqjation measyremant forx- r ay
powder di ffr aeiagiu® fantibiBe S BENRSHB0A 5D Qf/%yggepr azole trihydrate
[

prepared according to the present 1nvention. gure 2 shows a X-ray powder
di ffractogram of the potassiumsalt of S-oneprazole prepared and used in

t he present licatign. (See exanples 2 and 3) Figure 3 shows a X-ray

powder diffr 3@?‘8’&?% ‘8}‘5“’% eﬁg@%@g}%ﬂ Ofjepragple S‘}“bﬁ’é'g Prepafeuone digrinsedimt o

prepared and woed/7984. MBescBHERInd R imBldved !(a?tﬂ igure 4 shows

a X-ray powder diffract oarzgm gf na nm’jarieg‘it um ga t&gﬁé-@ﬁe&glrrgéz% délgdi hydr at e

whi ch is a p@rgpetiepwhish wil givdiah yuipraved thérapautic profilguick aSa [oBeeddgxaensl e 6) .

Thi s magnesi ugpersrgh‘;igg%vasr&%nepr azol e di hydrate has been prepared and can be
ration

used in the 6re|6 “Fhe magnesi um salt of S-onmeprazole trihydrate

according to the present 25 invention. Figure 5 shows X-ray powder
di ffractograrn of the rr_ag?nesi um salt of S-oneprazole prepared according to
example Ain WP 29612063 Fgiscloses a process for the preparation of the single enantiomers of

to  omeprazole and salts thereof, and WO 96/01623 discloses a suitable tableted dosage forms

of for instance magnesium salts of R- and S-omeprazole.
Brief description of the drawings

15 Figure 1 shows a X-ray powder diffractogram of the magnesium salt of S-omeprazole
trihydrate prepared according to the present invention.
Figure 2 shows a X-ray powder diffractogram of the potassium salt of S-omeprazole
prepared and used in the present application (See examples 2 and 3)
Figure 3 shows a X-ray powder diffractogram of a magnesium salt of S-omeprazole
20  dihydrate prepared and used in the present application (See example 5)
Figure 4 shows a X-ray powder diffractogram of a magnesium salt of S-omeprazole
dihydrate which is a polymorph of the dihydrate shown in Figure 3 (See Example 6). This
magnesium salt of S-omeprazole dihydrate has been prepared and can be used in the
preparation of the magnesium salt of S-omeprazole trihydrate according to the present
25 invention.
Figure 5 shows X-ray powder diffractogram of the magnesium salt of § -omeprazole

prepared according to example A in WO 96/01623 .
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PCT/ SE98/ 00974 - 3 Description of the Invention It has surprisingly been
found that the nagnesium salt of S-oneprazole occurs in a nunber of
structurally different fornms. It is an object of the present invention to
provide a 5 substantially pure magnesium salt of S-onepr Lhydr at e,
her ei naf t e ¥ ¥ ed to as the conpound of the inventi()n.ﬁéﬁ#@s@é# ydrate
can be obtained as a well defined conpogynd. The present invention also
provides a process to obtain and a nethod of differentiating the nagnesi um
salt of S-oneprazole trihydrate fromother fornms of nmagnesiumsalts of S
orneprazole. 10 The conpound of the invention is advantageous because it is
nor e st abl e Raserptionef tiedmvesiasndi ng nmagnesi um salt conpounds in prior art
and is therefore easier to handle and store. The conmpound of the invention
is also easier to characterize because it exists in a well defined state.
Addi ti onal | t he canpoun i nventi.on i ' S hesi |.h a 15
Fepr oduch bl S RANEFSAR Sprnuns A8 bR h ool £ BipBlralcly Bl P bR
producti on. ofegudtainediffernctatrhs. &fis S SHEIP bAGS besént inviaticatie pavideianed
according to the present invention is substantially free from nagnesi um
salts of SR oHeyRrnaaly pure mRenesghwliof fhoggprazele tihydeise Berainafter referred gas ths
obt ai ned accgr.di. . A ' 11S,.: ' ee 20
From ot her ot iaferbE AR bR L dhufien 2 SRR @ipbudd
cor r espondi ntherpagemdnvemiardliio movipasascesem®btdreshd amghodsf diffdrentiatinlg the
di hydrates used in the preparation of the trjhydrate conpound_according to
t he present TEPEHEMASH!L 0%1%"‘%%%@'45?‘#4?@ ‘Pth‘?fé?ﬁ‘?sd’t% magnesiua spis 8kY-zed by
t he positiong, olentensities of the 25 nmjor peaks in the X-ray powder
diffractogram, but may al so be characterized by

10

-

The compound of the invention is advantageous because it is more stable than the
corresponding magnesium salt compounds in prior art and is therefore easier to handle and
store. The compound of the invention is also easier to characterize because it exists in a
well defined state. Additionally, the compound of the invention is easier to synthesize in a

15 reproducible manner and thereby easier to handle in a full scale production.

The magnesium salt of S-omeprazole trihydrate obtained according to the present invention
is substantially free from magnesium salts of R-omeprazole. The magnesium salt of S-
omeprazole trihydrate obtained according to the present invention is also substantially free
20 from other forms of magnesium salts of S-omeprazole, such as the corresponding
magnesium salt compounds described in prior art, and dihydrates used in the preparation of

the trihydrate compound according to the present invention.

The compound of the invention is characterized by the positions and intensities of the

25 major peaks in the X-ray powder diffractogram , but may also be characterized by
conventional FT-IR spectroscopy. These characteristics are not exhibited by any other form
of magnesium salt of S-omeprazole and accordingly, the magnesium salt of S-omeprazole
trihydrate is easily distingnishable from any other crystal form of the magnesium salt of S-

omeprazole disclosed in prior art. The compound of the invention is characterized by being



conventional FT-1R spectroscopy. These characteristics are not exhibited by
any other form of nagnesiumsalt of S-oneprazole and accordingly, the
magnesi um salt 'of S-omeprazole trihydrate is easily distinguishable from
any other crystal formof the magnesium salt of S- oneprazol e disclosed in

prior art. _The conpound of the invention is characterize | _ WO
98/ 54171 WO ‘ dp‘?%s&??’g‘%g‘s/ 00974 4
highly crystalline, i.e. having a higheg crystallinity than any other form
of magnesium salt of S-oneprazole disclosed in the prior art. Wth the
expression "any other forni is meant anhydrates, hydrates, solvates, and

pol ynor phs or anorphous_forms thereof disclosed in the prior art. Exanples
of any ot hehighbyravystallines gy havipg phighericrystallinity tkagrany sther form of magnesivgrsali  ar e

not limted ] | : S?ﬁﬁﬁ | ,
trihydrates F%‘g'lbglg%?%§ glé‘,'qéss?ﬂémﬁ&ggxgr{e 'gﬁﬁ tg% g@%% ﬁe anoﬁqgélgg?{%%%§

pol ynor phs  aiihyaleaesphyidstes, solvages! el ppbimorplizer amoiphoumcfonfis thereof discbosed in My

al so be characterized by its unit cell. 10 In a further aspect,. the present
i nventi on prisariesart Fixgaigles akanyther forms of pagnesiupysali of S-aEepagdle iclidess Byt of
S-oneprazol e _tr e ' ' . | g ' salt of
S- onepr a?ol grcorl:o‘t gﬁl&‘f{é’f W%?S'ﬁgﬁ*ﬁ%& F%Efg Zstg%:crbﬁ?la,la F\éggalgﬁ§?%%r ocedur es
known i n t halcahdlates)sichas nietmnpihes Znd athanbla@6/ did palymatphs lor arsorphasfgrasat ed
herein by reference, with water at a suitable tenperature for a suitable
tinme. By a é’&ﬁr@i‘ol e tenperature is neant a tenperature which induces the
transformation of starting material to product w thout deconposing any of

t hese conpounds. Exanpl es of such suitable tenperatures include, but are
not |im t ed The compaymdio thedrvgniigremamdsalienharacesized bydistualicell.20 tine is neant
atime that results in high conversion of the starting material into

pr oduct

In a further aspect, the present invention provides processes for the preparation of the

magnesium salt of S-omeprazole trihydrate which comprises;

a) treating a magnesium salt of S-omeprazole of any form, for example prepared according

is  to procedures known in the art such as Example A in WO 96/01623 which is incorporated
herein by reference, with water at a suitable temperature for a suitable time. By a suitable
temperature is meant a temperature which induces the transformation of starting material to
product without decomposing any of these compounds. Examples of such suitable
temperatures include, but are not limited to, room temperature and above. By a suitable

20 time is meant a time that results in high conversion of the starting material into product
without causing any decomposition of either compounds, i.e. results in a good yield. This
suitable time will vary depending on the temperature used in a way well known to people
in the art. The higher the temperature, the shorter time is needed to give the desired
conversion. The amount of water is not crucial and will depend on the process conditions

25 used. The magnesium salt of S-omeprazole trihydrate is thereafter separated from the

aqueous slurry, for example by filtration or centrifugation and thereafter dried to constant

weight; or

b) oxidizing S-methoxy-2-{[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyljthio]-1H-

30 benzimidazole, with an oxidizing agent and a chiral titanium complex, optionally in the



Wi t hout causi ng any deconposition of either conpounds, i.e. results in a
good yield. This suitable time will vary depending on the tenperature used
in a way well known to people in the art. The higher the tenperature, the
shorter tine is needed to give the desired conversion. The anount of water
IS not crug] wi || depend on the process conditions The -
magnesi um éﬂmo SiS—omeprazol e trihydrate is thereafter séébrésr%t%@%',? romthe
aqueous slurry, for exanple by filtratign or centrifugation and thereafter
dried to constant weight; or b) oxidizing

5- met hoxy- 2-[ [ (4- et hoxy- 3, 5-di nmet hyl - 2- pyri di nyl ) net hyl 3t hi o] - 1H 30

benzi m dazop@senth bia B3, WhE Akidhtitth ifeRREd G Sh &h SrBAdi@dolvent, 36 kBB TR
optionally Tn the WO 98/54171

PCT/ SE98/ 00oridiciHorgmethanze of a base. The oxidation is carried out in an
organi c solvent, for exanple toluene or dichloronethane. The crude product
I s conver t efh¢ crutdprodunt issopandd ngthp otracspondingymtassibmy stlt bytremmentwritha a

pot assi um sour ce, such as, met hanol.ic potassi um.hydroxjde or nethanolic

Dot ase! tim SROS FHE: B A BRDEHa PPBSHUR RUTOBRE PTRCPUOHE AR The
resul ting p%gﬁ&kamlwcabpisoﬁﬁgggm@%@dga?,t__thereafter converted to the
correspondi ng gnesiumsalt by treatnent wth a nmagnesi um source, such as
magnesium sul fate in a | ower al cohol, such as nethanol. The solution is
optionally filtered and the precipitati.on (s 10 initialized by addition of
a hon- sol verte i gl of SfienRopie s biedter ot SrptesBtiBnal Iy
washed W t h @kt tylrehfi@nt RtRE efRgRBivabsdutce IRSE bd BARchebilmALIRABAVE -
Alternatively, the potassiumsalt nmay be treated with a nagnesi um source,

such as maghteiralepkall sugh as methanel. Jihe seliton is opuanaliyi ilsered prd thaprepiteHandSl ¢ of
S- omepr ag0 ! ?m&z{ﬂpz9¥ g\é Q&cﬁt&onod’f a%@%(—gglﬁlﬂg Sudtld \égé%dco'?ﬁcl pr&%.ﬁ:t' ! fﬂH?cdfo?f and

transform ng a po St umsalt
optionally washed with water and further processed as is described in a) above.

Alternatively, the potassium salt may be treated with a magnesium source, such as
magnesium sulfate in water, and isolation of the magnesium salt of S-omeprazole
trihydrate, or any other conventional technique for transforming a potassium salt to the

15 corresponding magnesium salt can be used and is within the scope of the present invention.

Yet a further aspect of the present invention is to provide a suitable intermediate used in
the preparation of the compound of the invention, as well as a process for its preparation.
The potassium salt of S-omeprazole is found to be such a suitable intermediate. The

20 potassium salt of S-omeprazole may also be used as an active component of a

pharmaceutical formulation to be used in the treatment of gastrointestinal diseases.

The compound of the invention, i.e. the magnesium salt of S-omeprazole trihydrate ,

prepared according to the present invention may be analyzed by XRPD, a technique which

25 is known per se.

The amount of water in the magnesium salt of S-omeprazole trihydrate is determined by

thermogravimetric analysis, a technique which is known per se.



15 correspondi ng magnesi um salt can be used and is within the scope of the
present invention. Yet a further aspect of the present invention is to
provide a suitable internmediate used in the preparation of the conpound of
the invention, as well as a process for its preparation. The potassium salt
of S-omeprazole is found to be such a suitable internedia
potaSS|uﬁ1§%??’%HnS orneprazole may al so be used as an ac%gygagﬁﬁggnent of
a pharmaceutical fornulation to be usedgn the treatnent of
gastrointestinal diseases. The conmpound of the invention, i.e. the
magnesi um salt of S-onmeprazole trihydrate, prepared according to the
present invention may be anal yzed by XRPD, a technique which 25 is known
per se. The Thsoompousfl ofithedrvention iheffmigh es# gastricadcid sefre®roinbibitens aidds

i yarate | el Sh ThARG: bl ISR TRAL AT LILS A0RLY Sl o beb R e 1 o1

PCT/ SE98/ 009redtnfent t¥ezasieiolacid Rélated céddtiond AirhMals hid &P&Qﬂlyl M enaRSinBludiagt ri c
acid secretion inhibitor, and is useful as an anti ul cer ent In a nore

general sen%es- qutﬂx@éﬁvhwnﬁséﬂnﬁs@ﬁuctﬁp@@@mt@ﬁugmﬁé%%m C%fFUgthrmorq;- e
| at ed | a
ophagi 15 o JbPROuER sIFAGRRE R, GHatheP BREGl sty llofB e rafie B S | ¢

Furthernore ,efféct is ddsirably e.gCinpathts mNsmlhaﬁpy if patizhBevithgeat Uhemﬁpépsmal
di sorders where gastric acid inhibitory effect Is desirable e.g. In

patients on iNSaifepts; Wl yPipromatic gatiossserhagral Fefius disepsg end E)}/E‘ﬁ@ﬁ‘él“ﬂth in
patients w E%stﬁésmﬁsﬁﬁé tdm ﬂﬁ&&&é’?ﬁ@tﬂﬂﬁ% Aotk e g? unm&éwa cRatients

Wi th gastri ma e co und e I nvention nay e use
pati ents i n sitnitions,in patiEarsevith a;cummppetsgastmmtmhaléﬂ&edmy firk- and posopespbely to

astrointestinal bleedin ost o tively to 10 even

gspl rati ¢h d}re\gagqsmr%uo&o? éasgr cga‘% tgf?@ﬁ?’ﬁéﬂ tregt 81 %/SS E'FF@E%" Ef}é“rr‘a{'i‘?on
Further, theoaoReietdhdinvidtion iy 88 Lk il B tREmtaéPsoridlistad Vefl ke alpeNt  Of
psoriasis as well as in the

treatment of Helicobacter infections and diseases related to these. The compound of the

invention may also be used for treatment of inflammatory conditions in mammals,
including man.

15
Any suitable route of administration may be employed for providing the patient with an
effective dosage of the magnesium salt of S-omeprazole trihydrate, according to the
invention. For example, peroral or parental formulations and the like may be employed.
Dosage forms include capsules, tablets, dispersions, suspensions and the like.

20
It is further provided a pharmaceutical composition comprising the magnesium salt of S-
omeprazole trihydrate according to the invention, 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

25 interest in the treatment of Helicobacter infections. The invention also provides the use of
the magnesium salt of S-omeprazole trihydrate of the invention in the manufacture of a
medicament for use in the treatment of a gastric-acid related condition and a method of
treating a gastric-acid related condition which method comprises administering to a subject
suffering from said condition a therapeutically effective amount of the magnesium salt of

30  S-omeprazole trihydrate according to the invention.



treatnment of Helicobacter infections and di seases related to these. The
conpound of the invention may al so be used for treatnment of inflammtory
conditions in manmal s, including man. 15 Any suitable route of

adm ni stration may be enployed for providing the patient with an effective
dosage of gaﬁﬂesiun1salt of S-oneprazole trihydrate, geggéﬁhgﬁ4to-the
I nvention. FOr ‘exanple, peroral or parental formulations an e l1 ke may
be enpl oyed. Dosage forns include capsukes, tablets, dispersions,
suspensions and the like. 20 It is further provided a pharnmaceuti cal
conposition conprising the magnesiumsalt of S oneprazole trihydrate
according to the invention, as active ingredient, in association with a
pharmaceutically acceptable carrier, diluent or excipient and optionally

ot her therapeutic ingredients. .Co I tions.conprisj ot her therapeutic

i ngr edi ent SQ‘E? ‘é°'%%°5%‘§f‘%‘?ﬁ‘§e fgyensign [‘T‘%ﬁ'{%gfg@?°si’tf?nfnﬁlﬂt$#g§rt%‘ﬁf‘l BPAUBR cobact er
i nf ecti ons. adhRistraé ThOMmostipbTerPddwing 5thé BRI HER. Phe ddidosiBENaRAyHR sal t  of
S-oneprazole trihydrate of the invention in the manufacture of" a nedi cament
for use in corvenicett presentedin enitflpsageiformseang prepasaddyy apy methods knawmdinshevet hod
of treating g.@@gé{ic-acid rel ated condition which nmethod conprises

adni ni st &ri ﬁgp ySubj ect suffering fromsaid condition a therapeutically
ef fective amount of the magnesiumsalt of 30 S-oneprazole trihydrate
according to the invention. = WD 98/54171 L

PCT/ SE98/ 00%vthe Praftige Rf Shayipesntippy ke mest syitablerouts of administatinnas wsHhgs et i ons

sui table Oyt s HlerddBN R oAk ALGA! i Be s TSR BLEI T o rout e

is the oral route. ositl ons mAY be conveni en nted in unit
dosage f or maccoadinig prikpmveniobyn any\giventchedsillidepsud onnhd daeurabid severity of the

10 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 patients with liver diseases generally will benefit from doses
that are somewhat lower than the average. Thus, in some conditions it may be necessary to

15 use doses outside the ranges stated below, for example long term treatments may request
lower dosage. Such higher and lower doses are within the scope of the present invention.

Such daily doses may vary between 5 mg to 300 mg.

In general, a suitable oral dosage form of the compound of the invention may cover a dose
20 range from S mg to 300 mg total daily dose, administered in one single dose or equally

divided doses. A preferred dosage range is from 10 mg to 80 mg.

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

hereby incorporated as a whole by reference.

Combination preparations comprising the magnesium salt of S-omeprazole trihydrate and

other active ingredients may also be used. Examples of such active ingredients include, but



5 of pharmacy. In the practice of the invention, the nost suitable route
of admnistration as well as the nmagnitude of a therapeutic dose of the
magnesi um salt of S-onmeprazole trihydrate according to the invention in any
given case will depend on the nature and severity of the 10 disease to be
treated. The dose. and dose frequency, may also vary accordin t he_age,
body meighﬂyoaﬁﬁrpesponse of the individual patient. Specfgfmgggﬁp?enents
may be needed for patients having Zolligger-Ellison syndronme, such as a
need for higher doses than the average patient. Children and patients with
i ver diseases generally wll benefit fromdoses that are sonmewhat | ower
than the average. Thus, in sone conditions it may be necessary to 15 use
doses out si de mohEmitahtgasti-bacieréad cdrepans, hon-stescidaphmi-indagmbenmgensat nent s may
request |ower d sage. Such higher, and | ower doses are within the scope of

t he present 3@ ﬁ?ﬁ&nﬂggﬁﬁﬁmﬁg¥? N5 A8€ ray vary between 5 nmg to 300 ny. In
general, a suitable oral dosage formof the conpound of the invention may
cover a dose 20 range from5 ng to 300 ng total daily dose, adm nistered

i n one si ngTse coawplesrwhichfallow will furtherillissssthe preparatienrof ¢l ahopayed ofdhgye i s
from10 ng to 80 . The ¢ ound of the inventi.on may. be c ined as the
nGeTve. comp et FeeTiE S AT Probtss anr A Tebi e R el e
according t exs\a%wmé h&tmaknde@ edihf tRScope i theAfivdnfien 2bdefifé@herdiRdbant ot dsons
described in WO 96/ 01623 and EP 247 983, the disclosures of which are

her eby i ncoclsbmettedpves a whol e by reference. Conbination preparations
conprising the magnesium salt of S-oneprazole trihydrate and other active

i ngredients may al so be used. Exanples of such active ingredients include,
but VO 9Gixbpiéd

PCT/ SE98/ 00974 8 are not limted to anti-bacterial conpounds, non-steroidal
anti-inflPanmat ory agents,

Example 1

S-5-methoxy-2-[{(4-methoxy-3,5-dimethyl-2-pyridinyl)-methyljsulfinyl]-1H-
benzimidazole magnesium salt trihydrate

Water (157 kg) was added to the wet crystals of the magnesium salt of S-omeprazole,
prepared according to Example 4, below. The mixture was heated to 38°C with stirring and

left for 3 hours. The crystals were filtered off and dried in vacuo. Yield: 31.6 kg

20  X-ray powder diffraction analysis was performed on a sample of the crystals prepared
above according to standard methods, which can be found in e.g. Kitaigorodsky, A. 1.
(1973), Molecular Crystals and Molecules, Academic Press, New York; Bunn, C. W.
(1948), Chemical Crystallography, Clarendon Press, London; or Klug, H.P. & Alexander,
L. E. (1974), X-Ray Diffraction Procedures, John Wiley and Sons, New York. The analysis

25 gave the diffractogram depicted in Figure 1. The main peaks, with positions and relative
intensities, have been extracted from the diffractogram in Figure 1 and is given below in
table 1. The relative intensities are less reliable and instead of numerical values the

following definitions are used.



antacid agents, alginates and prokinetic agents. The exanples which follow
will further illustrate the preparation of the conpound of the 5

i nvention, according to different process routes and includi ng new

i nternedi ates. These exanples are not intended to limt the scope of the

i nvention aévégﬁ {ﬁd her ei nabove or as claimed bel ow. Exanples 10 Exanple |
S- 5- net hoxy- met hoxy- 3, 5- di net hyl - 2- pyri di nyl ) - net hyY§<PPRITY - 11+
benzi m dazol e magnesium salt trihydrate ¢5 Water (157 kg) was added to the
wet crystals of the magnesium salt of S-onmeprazole, prepared according to
Exanpl e 4, bel ow The m xture was heated to 38[err]C with stirring and |eft
for 3 hours. Ystals were filtered off and dried in vacuo. Yield: 31.6
kg 20 X-ray® HFBEY act i on anaP§Epidomas performed on a sanple of the
crystal s pr epargdm@bove according tg %‘? ﬂ'@'{x met hods, which can be found
in e.g. Kitaigorodsky, A 1. (1973), ec r Crystal s and Ml ecul es,
Acadeni c Press,108&w York; Bunn, C. MWstrod®48), Chemical Crystall ography,

Cl ar endon Presgs, (tondon or Klug, H. P. & Al exander, L. E. (1974), X-Ray
Diffracti on ProcBlures, John Wl ey H’rf&‘e%‘ ,  New York. The anal ysis 25
gave the 4giffracgogramdepicted in Evl 1. The nain peaks, w th positions
and relative intensities, have been extracted fromthe diffractogramin
Figure 1 and i <<lgi ven beI ow i n tabl ew{verfiveak)el ati ve intensities are | ess
reliable and i nstead of numerical values the follow ng definitions are
used. WD 98/54171

PCT/ SE98/ 00%Soine additional very weak peaks found in the diffractogram have been omitted from table
1.

Table 1. Positions and intensities of the major peaks in the XRP-diffractogram of

the magnesium salt of S-omeprazole trihydrate.

d-value/A | Relative Intensity
2.67 m
2.79 m
3.27 m
3.52 5
3.82 s
3.96 Vs
4.14 m
5.2 m
5.6 m
6.7 vs
6.9 s
83 w
16.6 Vs




9 % Relative Intensity Definition 25-100

VS

(very strong) 10-25 s (strong) 3-10
m (medium 5 1-3 w (weak) <1
vw (very weak) Sone additional very weak peaks found in the diffractogram
have been qQm fromtable 1. 10 Table 1. Positions and_i | ties_of
the maj or 3@%&%&?%‘ the XRP-diffractogram of the magnesi'umP'éfg}P?&?)b]D;74
S-oneprazole trihydrate. d-value /A Rel ative Intensity 2.67
2.79 m 3. 27 m 3. 52 s 3.82 S 3.96
vs 4.14 m 5. 2 m 5. 6 m 6. 7
6.9 s 8.3 w 16. 6 VS

Example 2

15

20

30

S-5-methoxy-2-[{(4-methoxy-3,5-dimethyl-2-pyridinyl)methylJsulfinyl]-1H-

benzimidazole potassium salt

A solution of 5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl}thio}- 1 H-
benzimidazole (15.4 g, 46.8 mmol) in toluene (70 ml) was heated to 50°C and water (0.05
mi, 2,8 mmol) and D-(-)-diethy! tartrate (2.02 g, 9.82 mmol) were added. The reaction
mixture was stirred for 20 minutes. Titanium(IV)isopropoxide (1.34 g, 4.68 mmol) was
added and the reaction mixture was stirred for 45 minutes. The mixture was cooled to 30°C
and diisopropylethylamine (0.91 g, 7.01 mmol) was added followed by cumene
hydroperoxide (9.52 g, 51.89 mmol). The resultant mixture was stirred at 30°C for 3 hours.
Methanol (40 ml) was added followed by potassium hydroxide (3.05 g, 46.8 mmol) in
methanol (30 ml). Seed crystals were added and the reaction mixture was stirred at 35°C
overnight. The precipitated product was filtered off, washed with methanol and toluene and

dried in vacuo. Yield: 9.74 g (54%).

Example 3

S-5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-methyl]Jsulfinyl]-1H-
benzimidazole potassium salt

Water (157.6 pl) was added to a solution of 5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-
pyridinyl)methyl]thio]-1H-benzimidazole in toluene (370 ml; 211.5 g/I) with a water
content of 0.031% (w/w), followed by addition of D-(-)-diethy] tartrate (8.55 ml). The
solution was heated to 50°C and stirred at this temperature for 20 minutes.
Titanium(IV)isopropoxide (7.15 ml) was added and reaction was left at 50°C for 45
minutes. The temperature was lowered to 30°C and diisopropylethylamine (6.2 ml) was
added. Cumene hydroperoxide was added at an appropriate speed to maintain the

temperature from 28°C to 34°C. The temperature was raised to 35°C after 2 hours and



WD 98/ 54171 PCT/ SE98/ 00974
10 Exanple 2

S- 5- met hoxy- 2-[1 (4- et hoxy- 3, 5-di net hyl - 2-pyridinyl )nmethyl [sul finyl]-[H
benzi m dazol epotassium salt A sol ution of

5- met hoxy- 2- - pet hoxy- 3, 5-di net hyl - 2- pyri di nyl ) met hyl ] thiql = -
benzi m dazoWé%’zi}g?ﬁ g, 46.8 mmol) in toluene (70 mM) was F}ng&]gg t007450[err]C
and water (0.05 m, 2,8 nmol) and D-(-)-diethyl tartrate (2.02 g, 9.82
mmol ) were added. The reaction m xture was stirred for 20 m nutes.

Titani un(lV)isopropoxide (1.34 g, 4.68 mmol) was 10 added and the reaction
m xture was stirred for 45 mnutes. The m xture was cooled to 30[err]C and

di i sopr opy! erotassinmrineshaxiied34.85 g)in oethanel| (P22vamb) vead @ddeds The mimsire Wygs Blsrehe

hydr oper oxi d 2 . 89 ). T, resul tant ni xt as,.Stirred at
30[err]C fora%?( ﬁ%ﬁ?“?.g 11192%%% %Wﬁ%}“’ R Q&‘h@‘b"ﬁf"gﬁ‘ﬁ“&lﬁ%@ “\ég?ﬁg?%ési um

hydr oxi de ( 3n&Ran@l (126 nf) sHddrkd) YieETh@(vaks)( 0> 99.9%. Seed crystal s were added
and the reactiogym xture was stirred at 35[err]C 15 overnight, The

preci pi t at ed[HPodutes-hals T Pt sty A5eay: 89&Ined-metheryndstimeiornd.St ol uene and

dried i j Ll . e. . .

Sr IS?me!t Ro%é?ccg&ft[hﬂifhgﬂ%@g—#ﬁggﬁ%ﬁ@ tl]ﬁgl?i% - Eﬂﬁ/lrdlgchﬁ %?/?v)‘ss et sr%/tl(}ls% 15 i nyl]-1H

benzi m dazol methafolyssi um salt Water (157.6 [err]l) was added to a sol ution

f 5-met hoxy:- 2- - et -3, 5-di.net hyl - 2-

Syr i dimrslyl ;j gk‘ﬁﬂ“{’é &@Q&%ﬁ%‘*ﬁ hggla%-%ﬁsat?@&%@(%-"ﬂ# (s, 350 35754 ) wi th
t 25 % kb4 - di et hyl

2 vat e 20, B SI QRO cod o) OBalRPaSs 4 am Aoy 0L ot

tenperature for 20 mnutes. Titaniunm(lV)isopropoxide (7.15 m) was added

and reaction.was |eft_ at SO%QHJOC for 45 mnytes. _The te rature was

e od i B PIBLLIR BT B CVS1E PeA R btigt X T pOvARe dithaction oS
described in Example 1 and gave the diffractogram depicted in Figure 2 and given below in
Table 2. Some additional very weak peaks found in the diffractogram have been omitted
from Table 2.

15 Table 2. Positions and intensities of the major peaks in the XRP-diffractogram of the

potassium salt of S-omeprazole.



added. Cunene hydroperoxi de was added at an appropriate speed to maintain

t-he 30

to 35[err]C aftér 2 hours and
PCT/ SE98/ 00974 11 pot assi um et hoxi de (24.55 g)
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tenperature from28[err]C to 34[err]C. The tenperature was raised

in nmethanol (222 m) was

added. The i gywas filtered after 14 hours and the crystal s were washed
. . 4171 Ve

w t h nmet hano 6(%81(,5 uene (240 m; 1:1) and nethanol (120 ni) S{:IHSWMO%"J‘.‘ Yi el d:
79 g (7499, ee > 99.9% 20 [[err]]D :+%%.7[err] (c = 1% water); Assay:
89% is S 5-nmethoxy-2-[[(4-nmethoxy-3,5- s
di met hyl - 2-pyridinyl)-methyl]sul finyl]-1H benzimdazole potassiumsalt (11%
i s met hanol —t+tvR~(1200— T BvVBO—a6—er++—ppm . 2. 23 (s, 3H), 2.24 (s,
3H), 3.71 (4,d-ithe/A3. N Rel@ive3H)d-valuetO [(Relatdhd) , ¥. 78 (d, IH), 6.58 (dd, IH),
7.00 (d, IH|, 7.35 (d,j IH), 8.2 (s, IH. 10 The products from Exanples 2
and 3 were gnalysed udilRgistyr av(dowder] idtehsityact} on as described in Exanpl e
1 and gave tlhg i ffract‘ggram de_p'é:t ed jn Figuref 2 and given below in Table
2. Some addifttomat—verty—weak 3 } di ffract ogram have been
omtted fromiDabl e 2. |kw Tablie3.& Posjiions and intensities of the major
peaks in thg XRP-diffrfactogranm of The potassium salt of S-omeprazole. WO
98/ 54171 7.8 m 3.38 w PCT/ SE98/ 00974 12

6.8 m 3.34 m

6.5 m 3.28 w

6.2 w 3.20 m

6.1 m 3.12 w

5.8 S 3.06 w

5.4 m 3.03 w

5.3 w 2.97 w ol = 1.54060 A

5.2 W 2.93 VW

3.0 vw 2.89 W

4.75 m 2.85

471 w 2.76 w

4.52 W 2.71 vw

442 w 2.66 VW

4.32 w 2.58 W

4.27 m 2.57 w

3.98 A 2.56 W

3.92 w 2.52 VW

3.89 W 2.47 W

3.87 W 2.45 VW

3.81 W 2.43 vw

3.74 m 2.40 \Ad

3.60 m 2.38 W

3.55 m 2.31 vw




d-val ue/ A

13.6
m
3.28
W5.8
w
2.93
m4.71
4.42
m
2.52
2.45
2.40

15

20

25

S-5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-methylJsulfinyl]-1H-

benzimidazole magnesium salt

Methanol (148 kg) was added to S-5-methoxy-2-[{(4-methoxy-3,5-dimethyl-2-pyridinyl)-
methyl}sulfinyl}-1H-benzimidazole potassium salt (71 kg, methanol content = 13%).
MgSOy4 x 7 Ho0 (40 kg) was added to the mixture while stirring. After 70 minutes the
mixture was filtered and the filtrate was washed with methanol (46 kg). The solution was

concentrated to a volume of 100 liter, acetone (253 kg) was added and the resulting

Rel ative d-val ue/ Rel ative intensity (A intensity
VS 3.52 m 10. 6 VW 3.42 w 7.8
3.38 W6. 8 m 3. 34 m65 m
W6. 2 w 3.20 m6.1 3.12

3.06 W5. 4 W5. 3
oS ferr]l = 1.54060 i’@égf""’”‘ W
vw 5.0 VW 2. 89 W4.75 2.85
wW 2.76 W4.52 w 2. 71 VW

w 2. 66 vw 4. 32 w 2.58 W 4. 27

2.57 W 3. 98 VW 1 2.56 W 3.92 w
vixangos W 2. 47 vw 3. 87 W
vw 3. 81 w 2.43 vw 3. 74 m
vw 3. 60 m 2.38 VW

mixture was left for 4 hours. The precipitated product was filtered off, washed with acetone

and water. The wet crystals were immediately used as is described in Example 1.

Example 5

S-5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-methylJsulfinyl]-1H-
benzimidazole magnesium salt dihydrate

5.0 g of the moist product from Example 4 with an approximate dry content of 74%, was
dried in vacuum at 35 °C over night to yield 3.58 g (2.68 mmol) of S-5-methoxy-2-{[(4-

methoxy-3,5-dimethyl-2-pyridinyl)-methyl]sulfinyl]-1H-benzimidazole magnesium salt

dihydrate, named Form B.

The product was analyzed using X-ray powder diffraction as described in Example 1, and
the analyze gave the diffractogram depicted in Figure 3 and given below tn Table 3. Some

additional peaks with low intensities found in the diffractogram have been omitted from
Table 3. '



3.55 m 2.31 VW WD 98/ 54171

PCT/ SE98/ 00974 13 Exanple 4

S- 5- met hoxy- 2- [ [ (4- et hoxy- 3, 5-di net hyl - 2- pyri di nyl ) -net hyl ] sul finyl]-1H
benzi m dazol e magnesi um salt Mt hanol (148 kg) was added to

S- 5- met hoxy 2+ - met hoxy- 3, 5-di net hyl - 2- pyri di nyl ) - _
net hyl ] sul fl\,\ﬁ())/HsQ%h benzi mi dazol e potassiumsalt (71 kg, nEtHEBPEbntent =
13%9. MgSO4 x 7 H20 (40 kg) was added to,the m xture while stirring. After
70 minutes the mixture was filtered and the filtrate was washed with

met hanol (46 kg). The solution was to concentrated to a volune of 100
liter, acetone (253 kg) was added and the resulting m xture was left for 4
hours. The pTabie hiRositiens snd dtersitienastht imajd2 pedks &f fhe XrESHErFhcwigtth s one and
water. The wet crystals were |imedi ateldy used as is described in Exanple 1.
Exanpl e 5 15 magnesium salt of S-omeprazole dihydrate, Form B.

S- 5- net hoxy- 2-[[ (4- nmet hoxy- 3, 5-di net hyl - 2- pyridi nyl)-nethyl]sul finyl]-IH

benzi m dazof e magnesium sat—di hydrate—5-67g of the noi st product from
Exanmpl e 4 wi t h davalueyok oxi mat Reldtive Intetisitiit 4f 74% was 20 dried in vacuum
at 35 [err][C over night tjo yield 3.58 g (Z2.|68 mvl ) of S-5-nethoxy-2-[][(4-
met hoxy- 3, Skdiaet hyl-2-pyridinyl)-npethyl ]1syl finyl]-1H benzi m dazol e
magnesi um spl t dijiyglrate,| named Form B. The product was anal yzed using
X-ray powde—dirffractionias—descrtbed—+a—B{anple 1, and 25 the anal yze
gave the diffract44f am dgpicted im Figure 3 and given below in Table 3.
Sonme additipnal peaks wtlh Tow intensities|found in the diffractogram have
been omitt effrorft68 m

4.79 s

491 s

4.98 s

5.1 m

54 S

5.5 m

5.6 m

5.8 m

6.3 m

6.7 s

7.9 m

8.1 s

11.0 m

11.8 m

14.9 Vs

5 Convertion of magnesium salt of S-omeprazole dihydrate to trihydrate

This material was subsequently processed to S-5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-
pyridinyl)-methyl]sulfinyl}- 1H-benzimidazole magnesium salt trihydrate according to the

procedure described for the moist substance in Example 1.



Tabl e 3.

WD 98/ 54171

PCT/ SE98/ 00974 14 Table 3. Positions and intensities of the major peaks in
the XRP-diffractogram of the magnesium salt of S-oneprazole dihydrate, Form

B. d-value / A Rel ative Intensity 4.19 m 4. 45
m 4. 68 m4.79 s.4.91 _-S
4.98 WOORSHTL 5 5 q ms5.4 ~ TOISEMAOM gg 5
In 5.6 m 5. 8 15 m 6. 3 m 6.7
s 7.9 m8.1 s 11.0 m 11.8
m 14.9 VS

Example 6

15

20

S-5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-methylJsulfinyl]-1H-
benzimidazole magnesium salt dihydrate

A methanolic solution of S-5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-
methyi]sulfinyl]-1H-benzimidazole magnesium salt was prepared as is described in
Example 4. Such a solution of S-5-methoxy-2-{{(4-methoxy-3,5-dimethyl-2-pyridinyl)-
methyl]sulfinyl]- 1 H-benzimidazole magnesium salt (1.86g) in 5 ml methanol was
concentrated by evaporation until 1.58 mi methanol remained. Then, a mixture of 1.6 ml
water and 6.32 mi aceton was added. The solution was allowed to crystallize during 26 h at
room temperature. The resulting crystals were filtered off and dried at 40 °C under reduced
pressure giving 1.17 g of S-5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2~pyridinyl)-

methyl]sulfinyl}-1H-benzimidazole magnesium salt dihydrate, named form A.

The product was analyzed using X-ray powder diffration as described in Example | and
gave the diffractogram depicted in Figure 4 and given below in Table 4. Some additional

peaks with low intensities found in the diffractogram have been omitted from Table 4.

Table 4. Positions and intensities of the major peaks in the XRP-diffractogram of the

magnesium salt of S-omeprazole dihydrate, Form A.
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S- 5- met hoxy-
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15.5 Vs

Example 7

S-5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-methyl Isulfinyl]-1H-

benzimidazole magnesium salt trihydrate

22,0 g (29,1 mmol) of S-5-methoxy-2-[[(4-methoxy-3,S—dimethyl-z-pyridinyl)
methylJsulfinyl]-1H-benzimidazole potassium salt was dissolved in 40 mL of water. The
solution was seeded with 0,11 g (0,1 mmol) S-5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-
pyridinyl)-methyl]sulfinyl}-1H-benzimidazole magnesium salt trihydrate. 22 mL (69,6
mmo!) of MgSO4 (aq) was added under a 3 h period. The slurry was filtered off and the

precipitate was elutriated in water for approximately 30 minutes and the crystals were

filtered off and dried (35 °C, vacuum).



magnesi um salt of S-oneprazole di hydrate, Form A WD 98/54171

PCT/ SE98/ 00974 16 d-value / A Rel ative Intensity 3.04

s 3.14 s 3.18 m 4. 05 S
4.19 s 4.32 m 4. 54 S
4. 69 vs 5.2 S5.3 s 5.8
s 6 2 WO 98/54171 VS 6.6 < 15 5 - PCT/SE98/00974
Exanple 7

17
S- 5- net hoxy- 2-[ [ 4- net hoxy- 3, 5-di net hyl - 2-pyridinyl)-nethylsulfinyl]-1H 5
benzi m dazol e magnesium salt trihydrate 22 0 g (29,1 mol) of

T bonzi m UaPbHE O3 Pab op AR TES thbuateRbe A REEL P haeet, Ml

sol ution wsc&;%g%d;ov%w/»@ ahd ed 96@gl Mol )
S- 5- net hoxy- 2- [ | (4% met hoxy- 3, 5- di net hyl - 2-

The product was analyzed using X-ray powder diffraction and the result complies with

s  Figure 1 and Table 1.

Reference Example A

S-5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-methyl]sulfinyl]-1H-

10 benzimidazole magnesium salt

(The method used is in accordance with the method described in Example A in WO
96/01623)

15 Magnesium (0.11g, 4.5 mmol) was dissolved and reacted with methanol (50 ml) at 40°C
with a catalytic amount of methylene chloride. The reaction was run under nitrogen and
was finished after five hours. At room temperature a mixture of the two enantiomers
[90%(-)-isomer and 10%(+)-isomer] of 5-methoxy-2-{[(4-methoxy-3,5-dimethyl-2-
pyridinyl)methyljsulfinyl}-1H-benzimidazole (2.84 g, 8.2 mmol) was added to the

20  magnesium methoxide solution. The mixture was stirred for 12 hours whereupon a small
amount of water (0.1 ml) was added in order to precipitate inorganic magnesium salts.
After 30 minutes stirring, these inorganic salts were filtered off and the solution was
concentrated on a rotavapor. The residue was now a concentrated methanolic solution of
the enantiomeric mixture (i.e. the title compound contaminated with the (+)-isomer), with

25 an optical purity (enantiomeric excess, ¢.¢.) of 80%. This mixture was diluted with acetone
(100 ml) and after stirring at room temperature for- 15 minutes, a white precipitate was
obtained. Additional stirring for 15 minutes and thereafter filtration afforded 1.3 g (50%) of
the title compound as white crystals. Chiral analyses of the crystals and mother liquor were
performed by chromatography on an analytical chiral column. The optical purity of the

30 crystals and mother liquor was found to be 98.4 e.e. and 64.4% e.e., respectively. Thus, the



10 pyridinyl)-methyl]sul finyl]-1H benzi mi dazol e magnesi um sal t
trihydrate. 22 nL (69,6 mmol) of MgJSH (aq) was added under a 3 h peri od.
The slurry was filtered off and the precipitate was elutriated in water for
approximately 30 m nutes and the crystals were filtered off and dried (35
[err]C, va WD 98/54171 .
PCT/5598/08§§§L?97Vie|d: 9,15 g (11,6 mol;: 80% . The subSfAREESNLY a
purity (HPLC): 99,8 area% Mj content: 3,1§0 % (W w and ee: 99,8% The
product was anal yzed using X-ray powder ‘diffraction and the result conplies
with 5 Figure 1 and Table 1. Reference Exanple A

S- 5- met hoxy-2-[ [ (4: et hoxy- 3, 5- di | - 22DV oGiNYL ) 7 et hyl | £ |]-1H
0 bener ) i bSO BVt b VB L
met hod descisalbfi@miamikddl Retdnd dhd\WtRe61) THE proddd wabbyseRine B3 {Howh b¥lg, 4.5

mmol ) was di ssolved and reacted wth nmethanol (50 ml) at 40Eerr]Cwith a
catal ytic ameWfer Xrayfitfrcticnand i mranguum eartentatas Si4dM WSROV AY AR ni trogen

and was finished. after five howos. At..ro enperature a mxture of the two
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the 20 nmagnesi um net hoxi.de .sol utjon. The mm.xture s .stjrred for 12 hours
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inorganic salts were filtered off and the solution was concentrated on a

rot avapor. TMery weakipgeks fonns in dw diffraeragrams havedutememhigd SlomcTabdd it i on of




the enantioneric mxture (i.e. the title conpound contam nated with the
(+)-isoner), with 25 an optical purity (enantionmeric excess, e.e.) of 80%
This mxture was diluted with acetone (100 nl) and after stirring at room
tenperature for 15 mnutes, a white precipitate was obtai ned. Additional
stirring f inutes and thereafter filtration afford 50% . of
the title 3&%%%.@ as white crystals. Chiral anal yses of ?gz’%%’:“f}’gv | s and
not her |iquor were performed by chromat qgraphy on an anal ytical chiral
colum. The optical purity of the 30 crystals and nother |iquor was found
to be 98.4 e.e. and 64.4%e.e., respectively. Thus, the WD 98/ 54171

PCT/ SE98/ 00974 18 optical purity (e.e) has been enhanced from 80%to 98. 4%
si nply by crTabledl. Positiong ahdimtelukjtiesaflthe majonpeaksiinthe/ KRPaliffmactogrameshawnl in

met hanol . The product was crystalline as shown by powder X-ray diffraction
and the rragrfé%‘fgﬁ% content was 3.44% as shown by atom c 20 absorption
spectroscopy. [[err]D [err]=-131.5[err] (c=0.5% nethanol). 5 The product
was anal yzed using X-ray powder diffraction as described in Exanple 1 and

gave the diffractogramdepicted in Figure 5 and given below in Table 5.
ot od tromTabl o 8. "7 e gk ] i Kafady | 2 0972 have been
PCT/ SE98/ 00974 19 Tabl e 5.} Posiggi ong and igtensit|es of the major peaks in
t he XRP-diffractogram sho in

341 s

3.90 s

4.13 5

4.79 vs

5.00 Vs

5.4 vs

5.7 s

6.3 s

6.8 s

7.8 s

84 vs

10.8 s

12.2 3

15.1 VS




Figure 5. d-value /A Rel ative Intensity 2.90 s 3.41

s 3.90 : s 4.13 s 4.79 vs 5.00
VS 5.4 ' vs 5.7 S 6.3 S 6.8
s 7.8 S 8.4 vs 10.8 s 12.2

s 15.1 1. The magnesium salt of S-onepr hydr at e
S 2. The ‘Hgaﬁ%%l um sal t of S-oneprazole trihydrate accof ng%g“("hg*& aiml,
characterized by being highly crystalli 2’18 3. The magnesi um salt of
S-oneprazole trihydrate according to cld&m[err] characterized by belng

stable. 10 4. The magnesium salt of S-oneprazole trlqmﬂnwnf accordi ng

claim1, characterized by l"llﬂlll!ll"l

Claims.
1. The magnesium sait of S-omeprazole trihydrate.

s 2. The magnesium salt of S-omeprazole trihydrate according to claim 1, characterized by

being highly crystalline.

3. The magnesium salt of S-omeprazole trihydrate according to claim 1, characterized by

the following major peaks in its X-ray powder diffractogram.

d-value / A l Relative Intensity
2.67 m
2.79 m
3.27 m
352 s
3.82 5
3.96 Vs
4.14 m
52 m
5.6 m
6.7 vs
6.9 5
8.3 \
16.6 Vs

4. A process for the preparation of the magnesium salt of S-omeprazole trihydrate

according to any of claims 1-3 which comprises treating a magnesium salt of S-omeprazole

of any other form with water.
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the follow ng major peaks in its X-ray powder diffractogram d-value /A

Rel ative Intensity 2.67 2. 79 3. 27 m 3. 52
S ST/

16.6 t vSs AMEDED SHEET 20/10 [err] 98 MER 08: 13 RX .
5228] 5. w,&)%(séyéss for the preparation O the nagnesi‘un#cg%ﬁg%qgﬂ '
S-oneprazol e trihydrate according to any,of clainms 14 which conprises
treating a magnesi um salt of S-oneprazol€ of any other formwth water. 5
6. A process for the preparation of the nmagnesiumsalt of S-oneprazole
trihydrate according to any of clains 1-4 which conprises the foll ow ng
steps; a) m XiAproeespfdralsespreparatinhtof tie nBigoesipn satiodfS-omepkazale tohyglaate ¢ sol vent ;

b) converting the potassj salt aof S- r le in '
rr?agnesi um Saq?q_cordingr%o any of clllarxnms 3 wilch corr(l)prrrl%gs e ?oll%w&ngts(t)epg; correspondi ng

a) mixing a potassium salt of S-omeprazole with an organic solvent;

b) converting the potassium salt of S-omeprazole into a corresponding magnesium salt
5 of S-omeprazole by treating the said potassium salt with a magnesium source;

c) precipitating the magnesium salt of S-omeprazole by addition of a non-solvent;

d) isolating the obtained magnesium salt of S-omeprazole;

e) treating the obtained magnesium salt of S-omeprazole with water; and

f) isolating and drying the magnesium salt of S-omeprazole trihydrate thus obtained.
10

6. A process according to claim 5 wherein said organic solvent used in step a) is methanol.

7. A process according to any of claims 5-6, wherein the said non-solvent used in step ¢} is

acetone.

8. A process according to claim 5 wherein steps a) to ) are replaced by the single step;
i) converting the potassium salt of S-omeprazole into a corresponding magnesium salt

of S-omeprazole by treating said potassium salt with a magnesium source in water.

20 9. A process according to any of claims 5-8, wherein the said magnesium source used in

step b) of claims 5-7 or step 1) of claim 8 is magnesium sulfate.

10. A process for the preparation of a potassium salt of S-omeprazole to be used in any of
235 claims 5-9, which process comprises the following steps;
a) oxidizing 5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-methyl}thio]-1H-
benzimidazole into S-omeprazole in an organic solvent; -
b) converting the S-omeprazole into the corresponding potassium salt of S-omeprazole
by treating said S-omeprazole with a potassium source ;

30 ¢) isolating the potassium salt of S-omeprazole thus obtained.
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of S-oneprazole by treating the said potassiumsalt wth a magnesi um
source; 10 C) precipitating the magnesium salt of S-oneprazole by
addition of a non-solvent; d) is i uﬁuﬂﬂﬂm ned magnesi um salt of
S-oneprazole; e) treating the obﬂ E\mm §' Misalt of S-omeprazole with
wat er; and | ting and dryi hg e madnesium salt of & le .
trihydrate %}’ngggg?ai ned. 15 7. A process according to cﬁ’g&ﬁg‘d}@ﬁér ein
said organic solvent used in step a) is nethanol. 8. A process according to
any of clainms 6-7, wherein the said non%ol vent used in step c) is acetone.
20 9. A process according to claim6 wherein steps a) to e) are repl aced
by the single step; i) converting the potassiumsalt of S-oneprazole into a
correspondi ng nagnesi um salt of S-oneprazole by treating said potassium
salt with a magnesi um source in water. 10. A process according to any of
claims 6-09, l\khgri’é?cﬁsstaﬁ@r@agH’%@n’@sﬁ’b?ﬁ@é&lﬂé@&ﬂ%@vﬁm wed instepp) Is) of cl ai s
6-8 or stept&%’m@f claim9 is magnesium sul fate. 11. A process for the
preparation of a potassiumsalt of S-oneprazole to be used in any of clains
6- 10, which process conprises the follol ow ng steps; AMENDED SHEET 20/ 10
'99 MER 08: 1 [N[err] TX/RX 52281 ~ H 1735-1 a)_ oxidizing

5- met hoxy- 2-1?[ L PIOCEYSISSRrdiss B 4y 96 £laims. - Ly whereim sid negassiymisorrcopse ja step

benzi m dazohg;d : i i : convering the

S- onepr azol eb?ilén‘?%%nﬁgegor rsgég%lﬁgflﬁgégo@%gg{ggﬁpég%si{&g‘g‘yd@%pr azol e by
treating said S-oneprazole with a potassium source; 5 c) isolating the
pot assi um aﬂét of .S-osgfp? zol e thus obtained, 12. A process according to
claim1i, rEQHTSE B OF GRMCRAEYE DrRtred, aceqrding @ claim 4§ chagacterized by the

following peaks in its X-ray powder diffractogram.
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t ol uene.
pot assi um source used in step b)
nmet hanol i ¢ pot assi um hydr oxi de.

according to claim11 characterlzéd by the'fo

e e
w 7.8 m 53 3.38

3.34 m6.5 m 3.28 w 6. 2
m 6.1 m 3.12 w 5.8 S
5.4 TTT 3703 wWH3 w
| =1.54060 |A-alid/A | Relativev | d-value/ |Reldive vw 5.0
2.89 v 4. 75 ) m .85 . m4.71
5 76 4 5 intensity | (A) Jintensity |\ 4. 42
2.66 ¥3.6 Vs 3.52 m

10.6 vw 342 w

7.8 m 3.38 w

6.8 m 3.34 m

6.5 m 3.28 w

6.2 w 3.20 m

6.1 m 3.12 w

5.8 s 3.06 w

54 m 3.03 w

53 w 2.97 w

5.2 w 2.93 yw

5.0 VW 2.89 w

4.75 m 2.85 m

4.71 w 2.76 w

4.52 w 2.71 vW

442 w 2.66 vw

4.32 w 2.58 W

4.27 m 2.57 w

3.98 VW 2.56

3.92 w 2.52 VW

3.89 w 247 VW

3.87 w 2.45 VW

3.81 w 2.43 VW

3.74 m 2.40 vw

3.60 m 2.38 vw

3.55 m 2.31 W

10 13. A process according to any of clainms 11-12, wherein said

m’"mummﬁm gun?t ngSIS{ngnErTE'; 2%: gep(r)repar ed
®wi ng peaks in its X-ray
d- vaI /sn9s/ﬁ§r% ative

Y40.6
W 6.8 m
w 3.20
3.06 W
2.97 w
VW
w
w
ol = 1.54060 A
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15. A pharmaceutical conposition corrprl si ng t he magnesi um sal t of
S-oneprazol e trihydrate according to any @ clainms 1-4 as active ingredient
I n association with a pharmaceutically acceptable carrier and optionally
ot her therapeuti c i ngredi ents. 16. Use of the magnesium salt of
S- omepr azol e ? @0 ; i cture of
a nedi canent ? se %C%u ﬁaf] Egﬁ dan%?%gﬁgmagq&gs nejsmgncélag()?gfé“gg%%lgndltlon

trihydrate according to any of claims 1-3 as active ingredient in association with a

pharmaceutically acceptable carrier and optionally other therapeutic ingredients.

s 15. Use of the magnesium salt of S-omeprazole trihydrate defined in any of claims 1-3 in
the manufacture of a medicament for use in the treatment of a gastric acid related

condition.

16. A method of treating a gastric acid related condition which method comprises
10  administering to a subject suffering form said condition a therapeutically effective amount

of the magnesium salt of S-omeprazole trihydrate defined in any of claims 1-3.
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