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invention relates to S-oneprazole strontiumor a
hydrate thereof having inproved optical purity,
t her ma| st abl it sol ubi | i t’1\5 and non-hygroscopicity,

a net D QA $TRONTHINM ORHYBRAKE JHEREOF,
g\ggp%gggz)gﬁmn TREPATRG SXVER KNWI%%BE{PBICAL
5- met hoxy- 2- [[(@QMMI/TE)H COMPRISING\WAMEy| )
nmet hyl ] sul finyl]-7//-benzi m dazol e having the

i a s known as a H K+- ATPaSe or

MY ch is effective in inhibiting

gastric acid secretl on to protect gastrointestinals
cells (see EP and its

Pat
Commor T DEsERE AN relge e iS-Okirptrrale cirantiuny or a hydrate
(Ahd:maﬁe]nmangABhpr(wed optisel qiray, Wﬁéﬂrﬁ@lﬁ%'t‘dlﬁhf}m solubility and

treat t .0f gastric acid-re
di’ sore@grggciﬁ? ’oﬁeﬂ?r%gggql §0§ hBIRRFTIE 8% %‘{sdﬁ gharmaceutical
ecovopasittoat@dpfising daemause it has a structurally
neutral nolecule and thus it is thermally and

chem cal |l y unstabl e under a condition bel ow neutral pH
vAESCRIBTHGNOF NJE PRIGR.ART di scl oses oneprazol e
salts and hydrates thereof, e.g., lithium sodium

pot assi um rmagnesi um cal cium titanium ammoni um and
guani diQraepizole, Suéhmethaxya2dl@- Hmlt]n(sx)a-BeS-nlumbth},dleepyrldlnyl)

Sh?é%h?lgcem 8@ W-B?Igilg‘gﬁg%élggh%\ﬁﬂg al smun% o1[f8@h@ (1) is
Sfiéﬁﬁfﬁ*t apreFs /K 3}9'%@%@6 Ipsoton pamipy mahlblton ywhigh niscéffective in
nmﬁbmrﬁg ega@ﬁﬁi@\a%ﬁd ts'aere%dns Erotdtt! SsttdifitsMBAls 8Lis (see EP
g%ernltCN% 8 88? n129) and its commercial formulations, Losec® and
Prilosec® (AstraZeneca AB), are marketed as medicaments for prevention
and treatment of gastric acid-related disorders. This omeprazole should be
formulated as enteric coated form because it has a structurally neutral
molecule and thus it is thermally and chemically unstable under a condition
below neutral pH value.

ME%{Q
(D

US Patent No. 4,738,974 discloses omeprazole salts and hydrates
thereof, e.g., lithium, sodium, potassium, magnesium, calcium, titanium,
ammonium, and guanidine salts. Such omeprazole salts are much more
stable than omeprazole in the neutral form.

Omeprazole is a racemic mixture composed of equal amounts of R-
and S-enantiomers. S-omeprazole of formula (IIT) is much more preferred
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gastroesophageal reflux disease, etc., because the
R-i soner tends to be netabolized as inactive
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there have been many attenpts to develop a nethod for
preparing pure S-oneprazole which is substantially
free of R oneprazole. For exanple, racem c onerprazole

gg):‘e/feg?g%bnrgslfsbgﬁq tiﬁhltﬁ@ ?I‘@tlfn'éﬁt Sofs%ﬁﬁ}doy%ﬁ Bh@cﬂl?nal ulcer,
i qui g chromat ogr.a see Er sson

algastrg o8 TeHBrASEER ATty Betussolios FiRoragnylynds to be
angetabpligedas indtivermpriboligesciacthedfrephtaroneiutiavne! e Accordingly,
engntlgrrersbls di scl oged in PC% Pybl 1 catign N? W, _ .
1889709, DB EVEP, SHRIDPLS 0 de VIR & fapfidsyfer Preparing pure
pr&edupsazidy eviioh ibsebstaetisiylfdead Rrcsnerazokeol i d of

the pharnmaceutically required purity. US patent No.

6, 162, 816 di sciMeoes _acLyst aldi ne S-omeprazol e, but

even this crystalli j or / S-queprazol e is not
sufficiently stabl t@ S. A\5 %314 504 and

5,693, 818 di scl ose S-onepraZol e ®al#s and hydrates

thereof, e.g., lithium sodiu ot ®Ssi um nmagnesi um

cal cium and anmonium salts. US®Pat éfe Nos. 6IIB69, 085

and 6,51 1,996 disclose the crystalline potassium salt
as wel IFaasexmmplssitagemie onagrpyanode dasnbeen iresalved dogsolate the

& : :
LURMEAZBY S 22@??‘%}?@%@2 gﬁhﬁa [chRSaEe PRy (FBe8landsson et

gzgﬁpﬁlgé& of iGlyematogeap, ys-%ﬁcaiéﬁ?éﬁaﬁpéim@ a process for
s ggéﬁ%ﬁn ?%?aﬂ 5 ffed ‘f‘ﬁéﬂ%‘??h&“ ehrié&nttirﬂ)h‘ﬂér@,t 4s daeleed in PCT
h@)g}hii@eppn( r%{gﬂﬁ@i@ ﬁ%as omeggg@%t%%g&ated S-omeprazole
Bgtﬁgggfﬂs %ﬁ%vg‘fics)t gr@@ﬁ ff?g?redréfi 4 f@gﬁtalioféh@oﬁgdjifglheapﬂarmaceutically
adRAWTSE r ALK becﬁ%gepaé?ntt ﬁgf’r éolég’@gé uaiiﬁql?if,s gt crystalline
t IeynafpRaztlsyi hiablewehorthisr alysialtinei $ormt iofn Sdomepoazole is not
t hs%'fﬁci%ﬁglos%gbqg! city. On the other hand,

US Patent Nos. 5,714,504 and 5,693,818 disclose S-omeprazole salts
and hydrates thereof, e.g., lithium, sodium, potassium, magnesium, calcium,
and ammonium salts. US Patent Nos. 6,369,085 and 6,511,996 disclose the
crystalline potassium salt as well as magnesium salt dihydrate and trihydrate
of S-omeprazole, together with their polymorphs.  These S-omeprazole
salts have stability superior to S-omeprazole itself.

Now, S-omeprazole salts with sodium, potassium and magnesium, or
hydrates thereof are commercially marketed with the trade name Nexium®
(AstraZeneca AB) as a medicament for prevention and treatment of ulcer.
The sodium and potassium salts are preferred for injectable administration
because of their good solubility, but they are unsuitable for oral
administration due to their hygroscopicity. On the other hand,
non-hygroscopic S-omeprazole magnesium trihydate is preferred in terms of
oral administration of a solid form of omeprazole, but it is not easy to
achieve the optical purity required pharmaceutically.  Accordingly,
S-omeprazole magnesium trihydate has been subjected to the salt exchange
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optical purity required pharmaceutically. Accordingly,
S-oneprazol e magnesi um tri hydate has been subjected to

the salt exchangewith the optically pure sodi um or

povidl sthenogtadallyp puparsedium arj\;mhaxsmm salbiprepared 1n advance to

Tgﬂhpg%\%gsg@%{bﬁ%p‘?éﬁb%ﬁé @T{)&% 8%%3 %%{5)?1) e‘?t ' Fetrahedron
Pulshouetrpnl 194\31355)0210@19)9182 VO 2005/ 011692 VO
2003/ 0?@'@%%\‘%&9&?’&8@3@@%@%% 0%89%005/011692, WO

di sclo omre e sal ariu
"-Zﬂﬁ)t %ﬂ@n&ﬁ@@ﬁ%%ﬁ’é aratnd WO 2005/023797 disclose

ne, e
. b‘;“%“é?*@h%?%? Ei007 ALy SRy i an
t é-msthyleye qm?‘ﬁn@‘?e }W‘?sﬁmln@,n iy, thessr s8lis pil§i 0, better than

St@@tﬂdp‘ré{zcﬂe dnﬁilghb@l@lhl pt&*ﬂiy‘d\‘ate' Th Vief¥s Obf (I biIRY] Q:‘t‘?stalhnlty,

art, theref.ore, gere e n a need to devel op

||19éﬁg69%'d)1§%11?:¥ S&?bl %%@Pﬁ’?ﬁﬁ Witk-abl e for both oral

and i njlactiew ¢f the Proviviusairt, PRerefbrcd MidreMas HeRR a need to develop
al kal.i ne ea th rre%na% of IIA rouR nd._.it ex]gsts in

N IBPIAV§ch 3o P STOMCRTES0 Bp SultallgSfor st ol andinjectable
(adotisdstradom, (9.86%9 and 84Sr (0.56% . It is also

known that .strontium rts safety bl ens evepn.at . .
2 dose SSromBn G wyAkETHG qas&%sn}@at 56113 e car it exists in
alnaturl imettel foknEbéelt isoltopes, MSal83.58%), Y51 (5}@(3%) 86Sr (9.86%)

pelph 31 (038 et Ash IR Pl PSR BE psaferyoproblems

k@Vbnohj alv«ellogmtofcﬁ&} ngg/kgéiagfom BHS c(ﬁeaaPerJyM&rlble‘teal{, déneral &

St SRR T AR, SR e o o

f ungctsée byqeoplin astaverage.amsupbof alowutsd 3i ay per 70 kg body
: orﬂgﬁt 'ocﬁ;]ﬂg [% tho rk?cgfr% %évé@rdﬁ ?ﬁgén e(s%@ %%g&‘? of Toxicological
Profile for Strontlum U.S. Department of Health and Human Services, 2004).
It is further known that strontium supports calcium metabolism in bone
tissues to promote the bone formation and inhibit the resorption of bone
tissues (see S. P. Nielsen, Bone, 35, 583-588 (2004)). As atypical example
of strontium salts which have been pharmaceutically used, strontium ranelate,
the salt of strontium with ranelic acid is known. However, there is so far no
salt of strontium with weak acidic benzimidazole derivatives including

omeprazole.

The present inventors have endeavored to develop a novel salt of
S-omeprazole and found that S-omeprazole strontium or a hydrate thereof
has much improved optical purity, thermo-stability, non-hygroscopicity and
solubility over conventional salts.

SUMMARY OF THE INVENTION

It is a primary object of the present invention to provide S-omeprazole
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salt of strontiumwith ranelic acid is known. However,
there is so far no salt of strontiumw th weak acidic
benzi m dazol e derivatives including oneprazole. The
prsmmlm oy aﬂiyatratefthmoéraddaavmf:&cbd fordsrephring 3aney el

salt of._S-oneprazol. an at S-aneprazol . .
=t r ont HACEPTETRG grth 8% peb ! HECPreSel PGk dhere is provided
o3-bomprazole tsyrontiner obfatadal (I gr a hgdretty dhersobipi city

and solubility over conventional salts. SUMVARY OF THE
INVENTION It is a primary object of the present

i nvention to pr[ovi de S-onmeprazol estrontijumor a

hydr ate t her eof yptMod Lor preparipg sane. In

accordance wit cty th esent invention,
there is provi EpTZB) we) 08~f or nul a
(1) or a hydratle thereof In acc nce W th anot her

aspect of the present inventi ome t heomei 2 pr wded a
nmet hod for preparing S-oneprazole strontiumof’formula
(1) or a hydrate thereof, which conprises the step of

addi ng _stronti um hydr oxi d or anot her_ strontium sal.t
to a ndbt ?%Or@ff‘n%éﬁl@ 48p FcﬁﬁPE@nPg ithe rfgte@fgn’é‘ﬁlﬁﬁggﬂaethere is

a oﬁid'eﬂrel REthOE féﬁ?ﬂépfahﬁ% S%Mdﬁr@zolbrbtﬁﬁﬁﬁfrﬂ aﬁtﬁ)rmdlﬁl () or a

| her a of t vention

alor BEEroh M hroBmi sl e b Gf RGN SRR L §Y droxide or
S—a@@ﬂﬁﬁr?ﬂs&mrﬂlﬁh rsafittoledtralosmbasdc butivn eottyitriageS-omeprazole
t her et%f as n act ve [ r;%]rledl ent and a pharnaceuti cal

Sur??‘bl Mg MM & enting or treating a
gast ri dnaz(dcdrdaicawﬂl dii emdéier d8pectroRSGREEItGNvERion, there is

R R

f dbtmwian () deschiy gato theréof e an ractive iingradaémtrancha pharmaceutical
acceptable carrier for preventing or treating a gastric acid-related disorder.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the present invention will
become apparent from the following description of the invention taken in
conjunction with the accompanying drawings, which respectively show:

FIG. 1: an X-ray powder diffraction (XPRD) spectrum of the crystalline
S-omeprazole strontium tetrahydrate (Crystalline Form A) obtained
according to a preferred embodiment of the present invention in Example 1;

FIG. 2: a differential scanning calorimeter (DSC) curve of the
crystalline S-omeprazole strontium tetrahydrate (Crystalline Form A)
obtained according to a preferred embodiment of the present invention in
Example 1;

FIG. 3: an XPRD spectrum of the crystalline S-omeprazole strontium
anhydrate (Crystalline Form B) obtained according to another preferred

4



conjunction wth the acconpanyi ng draw ngs, which
respectively show FIG 1: an X-ray powder diffraction

W@ XPRDY99spect rum of the crystalline S-omeprazoP@I/KR2006/004369
strontiumtetrahydrate (Crystalline FormA) obtained
according to a preferred enbodi nent of the present
invention in Exanple 1; FIG 2: a differenti al
Sembudlglembﬁlthmpt&en( Bﬁ@htlonrm@xdmplh@ crystalline

5, OrPEAEEl S S 198H WL A SRS ARk 2 DRERE Brontum

prehgdtate n@(élystabhne nF ébranp) eottainekdGacBordimg XpRBnother preferred

RS of I Elosehe r@gﬂﬁogglﬁ@%@ﬁ Faccordi ng 1o

5 anot heIfx &: ey KPR sphcctenn

PSS 1 B e
olsrebadithent obithie present HW@nﬁ@l‘l indstampledl Grbodi nent  of

t he pr t P i
el 116 o DRIy e i St TR suonin

hyydsate (Cppialking ifanrdenpoaiesd | acpouing dor gl h@npger preferred
10 S*e'rﬁﬁocﬁﬂetn*ﬁ%'ftﬂé f@%ﬁ@%\eﬂh@ﬁllmaﬁ letf(P present

invention in ve of t
cryst alfﬁ ZSBPgﬂg‘prﬁn 3 -omeprazo § strontium

( @bysihad ! aétfbrﬁﬁfgmt @tbfaﬁbﬂﬁ@' réd ngmbediheht of the present
anot he err T% nment o he present invention
i B, @1 63 7% an XPRD spectrum of the

theherystadipatS-omepnazala strontium

anor ph@ses, SSO@HDS@O lcared rdihtheJ rar@@ﬁ;ﬁdolmedsa@nepmmge tstrontium

ye ano her r.ef erred enmbo sent

t.he
15 ) RPABR NPt oY et anaiteT gt ool SpBRARGRYL of the present
thﬁv@’iﬁwmhﬂExaﬁmmmazol e strontium obtai ned
according to yet another preferred enbodi nent of the
present invention in Exanple 11.
DETAILED DESCRIPTION OF THE INVENTION

20 The inventive S-omeprazole strontium of formula (I) or a hydrate
thereof is a novel salt of S-omeprazole, which is optically purer, thermally
more stable, less hygroscopic and more soluble than any of the

corresponding magnesium salts.

The S-omeprazole strontium according to the present invention has

25 two S-omeprazole molecules coordinated to strontium ion (II), to which at
least one H,O molecule may be coordinated. Such S-omeprazole strontium

or a hydrate thereof can be produced in an amorphous form or crystalline
form, preferably a crystalline form, which may be confirmed by X-ray
powder diffraction (XRD) or differential scanning calorimeter (DSC)

30 analysis.

A preferred embodiment of the present invention is the crystalline

tetrahydrate of S-omeprazole strontium, represented by formula (IV):
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optically purer, thermally nore stable, |ess
hygroscopi ¢ and nore soluble than any of the
correspondi ng magnesium salts. The S-oneprazole
strontium according to the present invention has two
S oneprazole nol ecul es_ coordlnated td] strontiumion

(1), to N H20 nol ecul e may be

coor di nat eql. ré‘p'r zol ront um.or a hydrate
t her eof ca be p ucHd ¢gn \a olis SFOAHR
crystalling form preferably ystallneform whi ch
may be conflirmed by X-ray pmeader ohiséffaction (XRD) or
differential scanning calorineter (DSC) anal ysi &Va

preferred enbodi nent of the present invention is the
crystalllne tetrahydrate of S-onmeprazole strontium

A ?5 St Z %@b W%EJ %ﬁ? (e bg? ’rcﬁgn? | ﬁlﬁﬁ@ Clq Hfﬁeﬁai&l@ strontium

nmtmhyﬁeajesshm mlgajmr Imakalhﬂié’ﬂlg)fl/latvallé@ﬁgpf o least; %A) (I is the
e AERAUL L SRy astnegge e oplo o5,
1612, 13755143, 22@715 804 2021, 20.422122, 23.%5 248, 35.2, 26.3,

2§g§ 2%78 31, f%%s 31653(?-1@ apd 3Gs& e(ﬁls@ sdan oftRrystalline
(OIS
o T e e b ot SEvtneg B 1

JLANTERE ?ts ‘&%'tl 0@6@ a(ﬁdal%ch@@ﬁﬁ ?ﬁamhﬁnﬁBatldmm au8TC, as
o G

a5l asin expgiarlic peg poskpfibout 2aohE TaHEh GHaHT o apHA03 T and
giaedrl‘i\%hl@nﬁ%?flnﬁﬂﬁg?tn?bgyﬂt%m G (BAG. |I he aTheahdtyally observed

i enelfipgngouy20 th&n&rl“ﬁ%lhﬁ'ﬁl g?tm%vctf%{ﬁ :é%? rtoﬁt@?legpgpét and the

deh SisHird byt gfgeon delteyiniged ést 1dss-dh-dryingoteStdsudi.@ o 9.5%

{E@é"'p thl:s(r:]\gpt in The eerxprcral;?‘lnrrtlcgflntafe eror tange o g £ ¥t the h8oretical
value.

The present invention also covers a partial or heterogenic crystalline
form of S-omeprazole strontium or a hydrate thereof.

Accordingly, another preferred embodiment of the present invention
provides a partial or heterogenic crystalline anhydrate of S-omeprazole
strontium whose XRD spectrum shows a major peak having an I/L, value of
100% at 20+0.2 of 5.8 (FIG. 3). A DSC scan of the crystalline anhydrate
obtained at 5°C/min shows an exothermic peak which starts at about 186C
and reaches its maximum at about 197°C (FIG. 4) while no substantial
endothermic peaks are observable. The crystalline anhydrate is observed to
decompose at a temperature of about 196 C or higher.

Still another preferred embodiment of the present invention provides a
partial or heterogenic crystalline hydrate of S-omeprazole strontium whose
XRD spectrum shows a major peak having an I/, value of 100% at 26+0.2 of
25.2 (FIG. 5). A DSC scan of the crystalline hydrate obtained at 5C/min
shows an endothermic peak which starts at about 37C and reached its
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preferred enbodi ment of the present invention provides
a partial or heterogenic crystalline anhydrate of
S oneprazole 20 strontium whose XRD spectrum shows a

g’q Yl‘tréi@ (%n g%’gt}e@loé@%tﬂ %x@fhel?ﬁ&’ bk 3}@[16)101?1 stdrts at about
ot hnead d@acé@sm’t% n&éﬁawnar? R € (R Gl chhé bhystalline
3 dir%fe %}O(E%Ef}skéd \A}]l)?c[ﬁec@n b taﬁegﬁﬁpdrhﬁlrgmf Ir?buut aso Zbonhigher.
0. subst ant | t
A e s
tfﬁvﬁﬁtléﬁc‘sﬂﬁﬁﬁapr@ztol@ dteomirmt of dorhukb¢Dt isl asoCpoevided in an
rggghoqs LIk Iagﬁt Bsrm gg&g&%ﬂ s?r\%gf)sdhg%ﬁ& @Etlafte@? characteristic
Cheukt QFICE: ng). hyﬁLr BISC abas-afither amorpheus o mbtmdeat 5C/min
ectru oS
TRugE L EHILBASTy R, SPESall R 7€ laches i
cmimhtn aeathoutr ‘€, abtva¢lhes antexmtiernpicIwak H@hg:haﬁarts at about

CHSEOSD Sy R o Pt SOCIG A Ths s

ettt ruarp’nase deansitibn cocararatsabeutap8aiC Z6The amprphous form is

CFREISPR 10, 2o pRERre 1 RRLa b ot 200D or igher.

t enper EharmvaﬂtlaboSnOmW@Z@]ﬁ ﬁtrgntéum P%ng)égl}’rl%laqié)r a hydrate
Wi de FEat{%rf%ts hRE Fgﬂl; g@%&éﬁ%ﬂ@%ﬂm stabilithsinceassn maintain

|nven I on strontium.o

atmolrph@k/mw@uner\c%ﬂeawm@@ drcgy sp IHHB’ P{lém}é@ng ferm storage
SE?@I &f;ﬁ‘i‘ S(QQV@ Rdet Sb09Et talgfive Chamadite),i ahi acpelekated aging

ScoRAHIORHARC A dovhaF e BRIRY a3t Jres e STifin (60 C

g ﬁng)zg{%ﬁ rél%ﬁ@@%micﬁw&?@nﬂiume&l foabbutecks of, mare imed clased state.

rgggtp@gl l}ga%y,.?lﬁq#g@ ggﬁ}t@?% t%%?ﬁm é?ﬁi ]%]cﬂ%ge (crystalline

S¥@ERSAY is non-hygroscopic and it is capable of maintaining its initial
moisture content under an exposed condition at 25 to 40°C and 40 to 90%
relative humidity for 2 weeks or more.

Further, the inventive S-omeprazole strontium of formula (I) or a
hydrate thereof may be pharmaceutically preferred in terms of water
solubility over other salts of S-omeprazole. For example, it has a water
solubility of about 17.6 mg/ml, which is at least 10 times higher than that of
S-omeprazole magnesium trihydrate.

In accordance with the present invention, S-omeprazole strontium of
formula (I) or a hydrate thereof may be prepared by adding strontium
hydroxide or another strontium salt to a neutral or basic solution containing
S-omeprazole, followed by, if necessary, converting the crystal structure
thereof. '

Specifically, the crystalline S-omeprazole strontium tetrahydrate of
formula (IV) may be prepared by adding strontium hydroxide to a neutral
solution containing S-omeprazole of formula (III), stirring the resulting
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wao eovpesrtaur e of about 180 C or higher. The i nvRCI/KR2006/004369

10

15

20

25

S-oneprazole strontiumof fornula (1) or a hydrate

t hereof satisfies the pharmaceutically required

stability since it can maintain the initial noisture
CARLER! - uiylr 'ptraclgnate%r Ys#a! |drd tmmigra@dl@m getio resulting
storage condi'tio q} 60% relative humdity),
ameauwt@sfbyécpoagﬁaaoe ®h (40 C under 75%

relative hun1d|h¥) or an gfressed condition (60 C and
75% rel ative hu .y n--oucuﬁd for 4 weeks or nore

in a closed state. cuy. ) e crystalline
S-oneprazol e stronti O . mstal line form

A) is non-hygroscopic and it 1s copadl e of mai ntaining

its initial noisture content ungg @& po as
condition at 25 to 40 C and 40 to 90%rel & e
hum dity for 2 weeks or nore. Further, the inventive
S-onepr azolpe strontium of fornul a (Ir or a hydrate

t her eof nayMpe 3 nneut|0ally prefefred in terns of
wat er sol ubi P of |5-oneprazol e. For
exanpl e, it ARl 8 ak| aBetinHIT . 6

nmg/ M, whigh is at | east "10 t hi gher than that of
S- onepr azolje magnesiumtrih mbN] #ccordance with
the present-invention, S-onmeprazole strontium o{IV)
formula (1) or a hydrate thereof may be prepared by
addi ng strontium hydroxi de or another strontium salt
to a neutral or basi¢ sol ut]

d gn,_cont ai i ngac : ib
s- omepAAgoneytrab| Soduken bysed hergiedaels 4 ANWHOR nrepared by
t HFSSSI\M %r ﬁisEHﬁH SIdlﬁé@@fzolesﬁﬁ@hfmgahicysoltvbﬁt selected from

crysta ne S zol e ontiumtetrah
f giatharoll etha OBARMa Hrqﬂ;lngg]oqc&é g}tt]])ig;n% W,ﬁydrofuran and
hﬁgét%bdﬁrét@ra’%)lyeh’idtﬁénélobm Ia@@tdmptoatl ni agmxture of one of said

r éggrt;qlé %éﬁ{e%t{:;% , te&%]l‘yt, | lrglrg'f?r; %}118 having a mix ratio

f iolft 9.1 n@ QOCS(ﬂI(yN)g tIhethreeptdsbnhgnventlon strontium hydroxide is
preferably used in an amount of 0.5 to 0.75 molar equivalent based on
S-omeprazole of formula (II). ~ Also, the stirring procedure may be carried
oMaummmmmwmrmgmgﬁmnOCtomemmmgpMMOfmeKMmmu%d
for 30 minutes to 24 hours.

Alternatively, the crystalline S-omeprazole strontium tetrahydrate may
be prepared by adding a reactive strontium salt to a basic solution of
S-omeprazole of formula (III) containing a base, stirring the resulting
mixture until precipitates form, and filtering and drying the resulting
precipitates by a conventional method. The reactive strontium salt may be
selected from strontium chloride, strontium bromide, strontium sulfate,
strontium nitrate, strontium perchlorate, strontium acetate, strontium
carbonate and strontium oxalate, preferably strontium chloride and strontium
acetate. The basic solution means a solution prepared by dissolving or
suspending S-omeprazole and a base in an organic solvent selected from
methanol, ethanol, 1-propanol, 2-propanol, acetonitrile, tetrahydrofuran and

8



preci pitates by a conventional nethod: The neutral

sol ution used herein neans a sol ution prepared by
waele®3nkifg or suspendi ng S-oneprazole in an OPOERRE006/004369

sol vent sel ected from net hanol, ethanol, 1-propanol,

2-propanol, acetonitrile, tetrahydrofuran and acetone,

pref erably, nethanol and acetone, or in a m xture of

Oraee’@fne$ pirefepatganimethahvbahd @uetondtoerin arrﬁiﬁuedoqu one of said

(refcloT s BndouhfRh ReRsBrtig, BEE, Firvi it Bt el o s0:50
i {vpn)ef él?}mblbeyselmeyi biersedecteddrom lishiwn thldmom 25 sodium hydroxide,
N%%gé’ﬁi S/ﬂ?&gdgn a‘?hl?l%‘gl?a{ a{ﬁ’étﬁy%frm ar r@ihgla%#ﬂe) propylamine,

rrin roce
5 t eimmeﬂatlamne,ad@thwaﬁnnm trlrnetlwlammaa@ndu ﬁﬁ@tlmiamm@,f preferably

%&P @o?’a%gfqnl'? th)?ﬁ‘%iﬁez‘l IHOCH §embod1ment the base

g?erna |ve rys oneprazo stront |um
t és pmfymbiyeus yinsa anepar mgwg &eoan rlgtoa3 ﬁ’@gl@r iegaivalents based

?ypﬁgltthl('Q ?f'st-ofn% PaAdAS 10T fopinuld (’III)%n@‘tﬁ’é“%B’i&ﬁﬁ' & e reactive

con al ni ng tLrrin

r s§EntiuAY saﬂfc X Drederably i ﬂ?ee@%etcifs @3 tpd} "2§ milar equivalent based

10 fidnt el E‘&eandl"rrlgétr %ﬂéfg%grﬂﬁh}f B8 lébhdﬁ@teﬂre@tca RirhpéRtulRyradging from

Conéenitb@@aglh%ﬁpgﬂr@ﬁ ES %ﬁté\égé or $) Wﬁ%ﬁﬂhﬁgm
g[ og‘n?fl’la ml%t ﬁa@é&frggl st f g}esr%orﬁﬂtﬂa&ngﬂ Usmsty tsfodiltlt?on contains 1g of
oS SBwar @i gt e (I Bapakgre of Erdrbiey bPaRY S o 10m.
chl g; i gﬁs gFﬁ?Iflhﬁwtgu? ghetb alb@\lzeslﬁgﬂ/}i@alsmf $1®d: upresent invention,
- in
15 SRGRESPANE safft 13V BlRc a R R Y AP oRHABET Syp ben an
! oy gﬁy :mlalipute Sedrhep;}mlzolelis Fnseqbamalstarﬁnggmqiana]
rrete nancnelpiilse: B 15tk 8 APRAEHIT it ptydrate of
orSgamapramleersltmnamm wanayr , ber giepaibdy yhadmyiu@g athe xcrystalline

¢ $ Rﬁ?e%trﬁg(ﬁﬁ] #(ﬁg{ltggpgtgufaﬁggkate T%%d@ 15 e1 39 ffihGits to 24

po assi um
20 hM&t@dﬁhﬁdmmllﬁnemhw,aWﬁﬁéafé WW meﬁwre
Propyl afid€partial or heterogenic crystalline hydrate of S-omeprazole

strontium may be prepared by suspending such crystalline anhydrate in water,

stirring the suspension at room temperature for 1 to 24 hours, and filtering
and drying the resultant by a conventional method.
25 Also, the amorphous form of S-omeprazole strontium may be
prepared by dissolving the crystalline S-omeprazole strontium tetrahydrate in
an organic solvent such as acetone and removing the organic solvent from
the resulting solution by evaporation under a reduced pressure or spray
drying.
30 The inventive S-omeprazole strontium of formula (I) or a hydrate
thereof as mentioned above has a high optical purity of at least 99.0%
enantiomeric excess (ee), non-hygroscopicity and good stability against
moisture and heat, so that it can be pharmaceutically used for the prevention
or treatment of gastric acid-related disorders such as gastroesophageal reflux
35 disease, gastroenteritis and gastric ulcer due to hyperacidity.

9



di met hyl am ne, diethylam ne, trinethylam ne and
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preferably used in an anpbunt ranging from1l to 3 nolar
equi val ents based on 1 nole of S-oneprazole of fornula
(I'11) and the anmobunt of the reactive strontiumsalt is

prefer a@écordtnglye t}&ngprésénﬁ ﬁnﬁe@tl@n75pﬂmh@és a pharmaceutlcal
e stirri

|
conmisasdfion EaTriciRe R iMeTRgy aaRaA S R of formula (1
bairla Ingdracs ﬂteredifashwn acfiveiigrediedt.f or 30 m nutes to 24

h . h

SRR T i T ——
i may bel administeted viROayiops edetealingluding ordhwertal and injectable
GERAN0R, WelliabReuRhauE iehod of the present

S’ havi ng hi gh opti cal
pur ity I@mrbbadmmstreﬁorm‘én phmmeanu‘upah aahpgsitiopufaghe present

mﬂ%fcﬁg maS/ élﬂ‘ﬁ?éjf(f}ﬁ}) Eefe f éetrrs% n| i ﬁﬂlﬂ% and the like, and may
ameormulated vsﬂbﬁh@rm@u‘écaﬂy @fmamah myrrtmfs pdlb.mrtsedr gycipients.
d'ESéa%&%lE? %f%ﬂt%fé béﬁ‘{%r§ cﬁﬂf‘e?ﬁ@%tggeeﬂn@@ﬁfs' 4 %xmﬁlents such as

tetrahiydrate a tes to
t §tage S r SHEAT @111 ﬁ@@@%@%\lﬁ mgdége@tSr%ua@@agmsgge@s such as

Tﬁﬁldii@irhta?gf)sé}ﬁgtgg]lﬁ Sﬂﬁ:a' &et?‘iértﬁlriegl |b|r112&in% SeE{S@ s%lhnas cellulose
derivariyes 1 .Cﬁ@%m@lgfc&lhuios%apg%ygrpﬁprw Saulode, gelatin,
fsufgmﬁts laefd ﬁ%ltg@ﬂ?ﬁﬁ(ﬁ?vmyﬂ%}ga@hd&ie ]lubﬁc&g}%\g;ging;e%s g@@h as talc,
ohnes T ool By Pkt Paior o and  solid
Stpm}fttth?lmneeg(lybel Qt@még&dntsysuéh%qbwﬂgné h@roscarmellose sodium,
talline me onti,umtet ah rate | n
PiosBOF ISR ohich Su aeipBlsoRuCH RS Pely3ottnyse fetyl dohol and
0 rgty;marol sahoeostednaten t Ferthes ul wdrigss ophanmaicdwlcal composition
e‘é%H&Ir?sﬁhg% wedc?fic BhERCEA 2B S HEr&dR¥ng 38 %¥heqr {%r without
additives such as said excipients, diluents or additives, may be prepared in
accordance with any of the conventional procedures (see Remington's
Pharmaceutical Science, Mack Publishing Company, Easton, Pa., 19"
Edition, 1995).

For sterile injectable administration, the pharmaceutical composition
of the present invention may be prepared by directly filling the inventive
S-omeprazole strontium or a hydrate thereof and a pharmaceutically
acceptable carrier in vials under a sterile condition, or by filling the
amorphous powder obtained by dissolving the inventive S-omeprazole
strontium or a hydrate thereof and a pharmaceutically acceptable carrier in
sterile water and then freeze-drying in vials, which is dissolved in sterile
water to be administered. |

In a preferred embodiment, the pharmaceutical composition for oral
administration of the present invention may contain S-omeprazole strontium
of formula (I) or a hydrate thereof in an amount ranging from 0.1 to 95% by
weight, preferably 1 to 70% by weight based on the total weight of the
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The inventive S-oneprazole strontiumof fornula (1) or
a hydrate thereof as nentioned above has a high

wopiro#orpurity of at | east 99. 0% enanti omer i CPEREBI®6/004369

10

15

20

25

30

35

(ee), non-hygroscopicity and good stability agai nst

noi sture and heat, so that it can be pharmaceutically
used for the prevention or treatnent of gastric
awopediiord di sorders such as gastroesophageal refl ux

hyper ach dVPTRAASEING Ehls ProPRatRbER, Hrflingh'§h Brmula @) or o
pripudratestharquifdoraasatinaliarc hlqhmi;ihgif}mmmmmmﬂy singg from about 0.5
S 5 0 B, B0 ) APHIAR by G, sn can
pHer adoiustered incasingle diose onde drdded dpses.he present

I nvent I, gfe{aéfeﬁ@irﬁl%ﬂ'tﬁh%gf IS% d¥s&i ina HePHef1 with reference

i ncl udi ng rectal, an ect abl e pl'ication, . .
priefléxamsplest hdlowaver, gtishouldobe @ndﬁrséwﬁ iaft thgt pregent invention

t hg NP ASABERMIBE He HRIEPRS Elxafipled, the present
invention may Be in‘the formof tablets, capsules,
pills, and the Iike, and may be fornulated with
pf]gji;ﬁﬂf)wti cally acceptable carriers, diluents or
exci pi ents. Exanples of suitable carriers, diluents
and exci pients are excipients such as starches, sugar

and nmarmhéd @halyfsid cbn@itRa_NdS HPLCNEmpasy il ik detifipRyClre listed
a aIC|uakﬁhosEh@;e and S|Ib§a.der|vat|ve%g blndlng

adiiP W el theUniie”p §Pods e oL JRcans cnantiomeric excess.

car boxynet hyl cel | ul ose or hydroxypropyl cel | ul ose,

%584 o AL ir A5 Aoy B OEEPAERIL L SO0
T 1Ty agtrmtrs—sSsutitT as tdargy, 1

st earat €Ephthidr Bgebeat €8 XBE, drymoi( 15 Gk 45 61 H

pol yet hyl I ; disintegrants such as povi done,

cr oséa%ﬁ%ﬁ%@zﬁg%um and crospovi done; and

sur f act Blove ratec h.(asi/pinlipgtor bat e, cetyl al cohol and

gl ycer 0 at e: e i ' _
i"i@ldﬁﬁh SORAERNE N %Fﬁi@%ﬂeﬁ}ggg Otdggfgig ségig@l?lzgﬁ%@N 75125

conposi Tl on conprisihg a spe
i ngredi @Y) together with or without additives such as
sai d excipients, diluents or additives, may be

prepar.ed in . .
Condition B: For the measurement of the optical purity of S-omerprazole

strontium
- Column: Chiral-AGP, 5um (150mmx4mnmn)
- Detector: 280nm
- Flow rate: 0.8 m{/minute
- Elution condition: NaH,PO, buffer solution (pH 6.5)/CH;CN=10/90
(v/v)

<Preparation of S-omerprazole strontium or hydrate thereof>

Examples 1 to 8: Preparation of crystalline tetrahydrate of S-omerprazole
strontium (Crystalline Form A)

Example 1

11



accordance with any of the conventional procedures
{see Rem ngton's Pharmaceutical Science, Mack

woabliogtisg Conpany, Easton, Pa., 19th Editi onPCT/BR3)06/004369
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For sterile injectable adm nistration, the

pharmaceuti cal conposition of the present invention

may be prepared by directly filling the inventive

S- oneprS&Orheprarzoen3Mog 086. @ntmdt)ahzevmg@rneo{fmealdpmty of 95% ee

CORf B A0 78% frfarlr ghfl et el et Oy e Brtaydrate

olgl 3]8@@ G 1Pmoicd dissohzgdtlhel O00mée nf m&thﬁa@lnwas almVlg added thereto,

SR ETLO" O Sube 8 0, SOl Pt T
f meczlpltatwfqrgmdmvas filteredynivasheidswithskdinle of methanol amd dried at
Welset G Pfggﬂl e %ﬁo?élﬁd% ?réogf ﬁ{e Y ﬁﬂgﬁﬂh‘ﬁd tra 92%) as an

t he pharnac comnposi or “ora
ofWhlh%CW‘Sé&lbn@ pomvdeit i on may contain S-oneprazol e
strontium of formula (1) or a hydrate thereof in an
amount ‘ranging fromo0.1 to 95% by weight, preferably 1
t VIAbY c?-g% t based on the total weight of

t DdeRIPRSESARt (Ieoésv@hqaiylﬁg@ést)mawf(cﬁcala%@d %9 't@trahydrate
st %%(bum of formula or a hydrate thereof

an i ncl udi ng hurmn may range from about O 5 to

5@i)rd”ﬁﬂlkﬁ coatbnt BDANA titRitRiHF @bll%icéleulla@@dm{m die, 11.3%)
prer A IR G R 'Sogﬁwcaﬁeufﬁéé fobahycrate,
|188t'1% her detail with reference to Exanpl es. However,
G ?C@i' Py P Gl By OB oo Eeampl e The
aﬂ@leyﬁiﬁroiandmt[oqﬁ@ 31, &IPL(G—éngla!ayEﬂle)n Exanpl es are
| ELRARY NS 0018 280 E) 58 (T HS FORBE AL ), B85, 1),
4.58(d, 2H, J=13.3), 4.46(d, 2H, J=13.4), 3.68(s, 3H), 3.66(s, 3H), 2.22(s,
3H), 2.10(s, 3H)
IR (KBr, cm'l): 3422, 2991, 2831, 2364, 1638, 1611, 1569, 1561, 1476,
1444.4, 1390, 1365, 1271, 1204, 1156, 1077, 1027, 1000, 855, 844, 798, 637,
487

The result of X-ray powder diffraction analysis for the S-omeprazole
strontium tetrahydrate showed that the S-omeprazole strontium tetrahydrate
was crystal having the distinctively characteristic diffraction pattern as
shown in FIG. 1. The main peaks having I/l values of at least 3% are listed
in Table 1.
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10

15

20

Condi

onepr azol e -
W 0wy/0499DEt ect or :
El uti on condition:

tion A :

For the neasurenent of the anpunt of

281 run -
N a2HPO 4- NaH 2PO4 buffer

Fl ow

rate:

sol ution/CH 3CN=75/25 (v/v) Condition B :

nmeasur enent of the optical

For the

purity of S-onerprazole

Col umm: Zorbax C8 XDB, 5 m (150 pun c4.6
1.0 m nPCIIK&2606/004369

strontium - Colum: Chiral - Ahled M (150mm c4niin) -
Detector: 280nm - Flowrate: 0.8 m /mnute - Elution
condition: NaH 2P bhuffer solution (pH 6 5)/CH
SON-1096Qu0y/ }) <Meparlangeesy |S2oeedy apoled | VI, (%)
st roptTunot IIyUI at ttrereof > EXanp 8
Pr epar at?-8n of al lji ne1 Qetrahydkzée of 40 4.3
S- oner prgzpl e st rggtl um C§y gtalll i ngglsorm A) _.,Eggan‘pl e 154
1S- Oreprazole{-30- Ol —havi-rg—ap—optiecal .
puri deB 595% ce 6ds di 33023/§d ilh 228 of | nethanol | 11.6
and >tr i yd I dg oct ydrat e 3. 80, L 9Mo[ )
Gsspluad-8 n 1l Coublk ot batka ane o2y buded® 5.4
t her =t 0,16f_jpl I ovveds,kg,y stji rr@;@g the nm(tsure at 3Qom 6.3
t enperature—for—3-hours—The precipi T $
filtered/-hashed Wlth 1loom3%bf neth 93 dfﬁe at 9.8
45 "C fqr 42 hour obt 33. f t t
conpeuhd 8((\9;| el 3,_’90“’ S 32.2\.1‘.".! tle r\g\}/gf Y nnenn2 gn\l\rl oF 4.2
M P. 2(21)—]203 C Mdidst urle cdt ent| (L93S- ont Dry2.ﬁg 4.3
Test 300 6 (gal CHISate for, §etrahy%%te 25 39
21.2 4.2 7.8
20: angle of diffraction, d: distance within each crystal face,
/Iy (%): relative intensity of peak

Also, as can be seen from FIG. 2, the differential scanning calorimeter
(DSC) curve obtained at 5°C/min of the crystalline S-omeprazole strontium
tetrahydrate showed an endothermic peak of 178.9 J/g which starts at
100.04C and reaches its maximum at 118.33°C and an exothermic peak of
451.3 J/g which starts at 203.06 C and reaches its maximum at 210.68 C.

Example 2
S-Omeprazole (10.4g, 30.lmmol) having an optical purity of 90% ee

was dissolved in 100m{ of methanol, and strontium hydroxide octahydrate
(4.6g, 17.3mmol) dissolved in 100m¢ of methanol was slowly added thereto,
followed by stirring the resulting mixture at room temperature for 3 hours.
The precipitate formed was filtered, washed with 50ml of methanol and
dried at 45°C for 12 hours, to obtain 10.7 g of the title compound (yield:
84%) as an white crystalline powder.

M.P.: 201~203C
Moisture content (Loss-on-Drying Test): 8.9% (calculated for tetrahydrate,
8.49%)
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8.49% Strontiumcontent (EDTA titration): 11.1%
(cal cul ated for anhydrate, 11.3% QOmrerprazol e content

W@ MRLa99coNndi tion A): 88.5% (cal cul ated for anhGOKR2@E6/004369
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88.7% Optical purity (HPLC, condition B): 99.9% ee

Specific rotation, [a]D 20: -31.1 (c=1.0, acetone)

1H-NVR (DMBO-d 6) : d 8.26(s, IH), 7.38(d, IH 5

7 Se{rbRim Icbhten® .(Eill’ﬂﬁ ,titt6d’cbon) 54;1% 5804 écaﬂbiglaia:l Bor%rahydg?te, 11.3%)
4 = . . S
sifietragole coptphdtbmRes Bodidlh ) 85350 (calilardt Snydrate,
2884/%)638, 1611, 1569, 1561, 1476, 1444.4, 1390,

1365, : , i ‘ 1000, 855, 844,
7%lcé%%pﬁ%%ec’;l%@?ﬁl&gﬁgﬁ%%zpegv\der di ffraction

anal ysis for the S-onmeprazole strontiumtetrahydrate
S jehat the S-oneprazole strontiumtetrahydrate
having the distinctively characteristic

|
diffra Dapeprazeler ( Odg.sHhlmmel) haging anToptieali pirpzraxs80% ee
hausng; l f 9 ' B FRD
RNsNGisddhRdVial veeme ofaxglgﬂ?‘agl%g, %rr{% %E@Pgu%éﬁdﬁgxﬁé b&ahydrate

1.Table 1 Al's as can S

d(;fr-%gr jﬁﬁramﬁ}; disphegpde 8Pmbreafemetipmo)l was slovelbt addeddthereto,

STl ikl XA TSRO BBk S hous.
hpgqcéW%teaPOl’ifm U@Sc?lgﬁ%effe‘é/@ iwigh 30mineh methanol and

18ridd & as{ aforekDtHirigl o PBEkin 99.345 lof3thy ﬁtl@h&&?goggd (yield:

56535}8 at §v3f60_6 C E]n]gezlrasg(%hes its maxi mum at 2

optical purity of 90% ee
M.P.: 201~203C ,
Moisture content (Loss-on-Drying Test): 8.7% (calculated for tetrahydrate,
8.49%)
Strontium content (EDTA titration): 11.2% (calculated for anhydrate, 11.3%)
Omerprazole content (HPLC, condition A): 88.5% (calculated for anhydrate,
88.7%)
Optical purity (HPLC, condition B): 99.7% ee

€%0. 49, 30.1nmmol) having an

Example 4
Sodium hydroxide (3.8g, 95.0mmol) was dissolved in 150m{ of water,

and S-omeprazole (27.5g, 79.6mmol) having an optical purity of 90% ee was
dissolved therein.  Thereto, strontium chloride hexahydrate (12.7g,
47.8mmol) dissolved in 150m¢ of methanol was slowly added, and the
resulting mixture was stirred at room temperature for 3 hours. The
precipitate formed was filtered, washed with a mixture of water (20m¢) and
methanol (80m{) and dried at 45°C for 12 hours, to obtain 29.7 g of the title
compound (yield: 88%) as an white crystalline powder.

M.P.: 201~203C
Moisture content (Loss-on-Drying Test): 8.9% (calculated for tetrahydrate,
8.49%)
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was di ssol ved in 1 OOM of nethanol, and strontium
hydr oxi de oct ahydrate (4.6g, 17.3mmol) dissolved in

wo gomePi4ret hanol was sl owly added thereto, foPCDRRAGGH04369

10

15

20

25

30

35

stirring the resulting m xture at roomtenperature for

3 hours. The precipitate formed was filtered, washed

with 50m E of nethanol and dried at 45 C for 12 hours,

t Steptiim conteng FEDTHe titratien)c ohp 3506 (calenldtedS 4y ashydrate,
an (wuhe crystalline powder. MP.: 20 1-203 C Misture

content (Loss-on-Drying Test): 8. 9%§cal cul ated for
t Qmﬁﬁgr@zgkec,orgemg(ﬁ@ sonditicnoA) e88.60kTA culated for anhydrate,
tiglgr_ﬁyobon): 11. 2% (cal cul ated for anhydrate, 11.3%

rprazole ¢ en HPLC, condltl on A): 88.4%
%&ﬂ?m g‘ﬂ’&&wﬁﬂ(ﬂd&l@n cga’ﬁ)qgurl)ty ( HPLC,
condition B): 99.9% ee Exalrrpl e '3t S O;regggzol e (10. 4q,
3Q, 1 | ). havi ng an optica uri 0 0 ee was
d%@@g}ﬁ@g in | O%m of Pnat hanoIo an)é strontium hydr oxi de
oct ahy Poadssivr- ﬁgdrok"fd@'(‘ﬂtﬁ MS&%MBdeQ afs%szed in 150m{ of
I%anol %4 ?@c}rﬂd eto,. followed by £ 95
oIV g el hrg e ke 4 BaROl) S o apkical Burisy of 95%
3 ebowas disEbbveal ﬂTBrelnt atﬁér@td}%ﬂromﬁlrﬁ idHlerige he%ﬁ?@filte (12.7g,

nol d dr t Cfor 1
47 Sl JlisTYEE R, 3PRe et Trfonnh wor el Fupeds and the
arcsulfing mriytiral Iwasesnrmde at dokh : te2fer. laaale mdsgf Waurs. The
C es 7% (cal cul at or
BBl Y BT LR omt) ang
t mertham(dr()SOMjL aﬁ%c{rwi atu451103<fof de mumﬁtcabbtauilz&’?@ of the title
I n 5%
CORPRAR GRS 4 G AR BB
M.P.: 201~203C
Moisture content (Loss-on-Drying Test): 9.0% (calculated for tetrahydrate,
8.49%)
Strontium content (EDTA titration): 11.3% (calculated for anhydrate, 11.3%)
Omerprazole content (HPLC, condition A): 88.5% (calculated for anhydrate,
88.7%)
Optical purity (HPLC, condition B): 99.8% ee

Example 6
Potassium hydroxide (5.3g, 94.5mmol) was dissolved in 150m{ of

water, and S-omeprazole (27.5g, 79.6mmol) having an optical purity of 95%
ee was dissolved therein. 150m{ of methanol and strontium acetate (12.7g,
47.8mmol) dissolved in 50m{ of water were slowly added thereto, and the
resulting mixture was stirred at room temperature for 3 hours. The
precipitate formed was filtered, washed with a mixture of water (20m{) and
methanol (80m¢) and dried at 45°C for 12 hours, to obtain 28.0 g of the title
compound (yield: 83%) as an white crysfalline powder.

M.P.: 201~203C
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Optical purity (HPLC, condition B): 99.7% ee Exanple 4
Sodi um hydr oxi de (3.8g, 95.0mmol) was dissolved in

WA 0mg490i4 wat er, and S-omeprazole (27. 5g, 79.BOTER2006/004369
havi ng an optical purity of 90% ee was dissol ved
therein. Thereto, strontiumchloride hexahydrate
(12.7g, 47.8mmvol) dissolved in 150m of nethanol was

Mbisthe esiitert (BOsk-bADFEAYI Tt OM l{&@lcu@%e@tfbf "t@t@'al%fdrate
%g%tenperature for 3 hours. The precipitate forned

iltered, washed with a m xture of water (20M and
StﬁiﬂtﬂnﬂlcohﬁéiNXEETﬂAdttraﬁ)r@t 14@%(6@1%113&6&1@'@% énh}idiate 11.3%)

t tI 8
OieRl el forfteft EPEck shndifes RIS s b e Gpledid o SV irate,
&80’7%ént (Loss-on-Drying Test) 8.9% (cal cul ated for
499 tent EDTA
ra?ﬁg{ﬁ?t@ﬂ‘%ﬁ&{s@y)&?g}d&%&egnhy(/drate 11. 3%
Oner prazol e content (HPLC, condition A): 88.6%
ul-ated for anhydrate, 88.7% 5 Optical purity

ondition B): 99.8%ee Exanple 5 Potassium
hydr ¢8)-9-bmob§25 94, Smmmalhsvasi dissolved inna DEBRreo0f 400m

o‘i’aétﬁén(flaé’rﬁi ?O@fﬁ? pégé@ltc% 41260 C5%8d7c% 9@3!) )Shdqﬁy SR 2th which

tIca urit

efo trl@,ﬂ%ammn(aﬁﬁ@am@é) ra@daﬁmma@olel(ﬁ@i@g, '144.8mmol)
vé‘&e%‘i!i@@és)sn%l %@lﬂ&&d MhelrROHKi fsdIﬁﬁBﬁ'%’és é’l’@%l?'c%@’ie)ﬂ to room

, ]ééeres tln%mxt gvvas si;wrg(P oom.
t@t@pﬁ@twﬁeua soFred Hyuks pfBe mpeeiRitaty kel S Tiltered,
v&asih%arw%h ‘é’aﬁﬁﬁﬁlrt\i\" <§fﬂ 83ml &f Witeardf] Aed er5ul2QF) waRd and then
M P 45 C for, 12 houis. to

ig: »;1 5 M tq{éec{ ,aﬁ@ C, to obtain an inclusion complex of

(S)-(-)-binol and S-omeprazole (optical purity: 97.0% ee).

80g of the inclusion complex of (S)-(-)-binol and S-omeprazole
(optical purity: 97.0% ee) obtained above was dissolved in 400m{ of
methanol, and strontium hydroxide octahydrate (20g, 75.3mmol) was added
thereto, followed by stirring the resulting mixture at room temperature for 3
hours. The precipitate formed was filtered, washed with 150ml of
methanol and dried at 45C for 12 hours, to obtain 49.0 g of the title
compound (yield: 91%) as an white crystalline powder.

M.P.: 201~203TC

Moisture content (Loss-on-Drying Test): 9.0% (calculated for tetrahydrate,
8.49%)

Strontium content (EDTA titration): 11.2% (calculated for anhydrate, 11.3%)
Omerprazole content (HPLC, condition A): 88.5% (calculated for anhydrate,
88.7%)

Optical purity (HPLC, condition B): 99.9% ee

Example §
50g of the inclusion complex of (S)-(-)-binol and S-omeprazole

(optical purity: 97.0% ee) obtained in Example 7 was dissolved in 500m{ of
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5 conmpound (yield: 85% as an white crystalline
powder. M P.: 201~203 C Moi sture content

W@ w3499 Dryi ng Test): 9.0% (cal cul ated for PCT/KR2006/004369
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tetrahydrate, 8.49% o Strontium content (EDTA
titration) : 11.3% (cal cul ated for anhydrate, 11.3%
Oner prazol e content (HPLC, condition A): 88.5%

( dsdprobst edethty, aadhyodiiainehy &®x730 (mg} leomu{dl) Missolved in 150
assi.um

C dit] : 8% ee 5 EX 6 P
Tl G5 SR lesohelios ROV Gy st B ViyPesyigRmeichige at room
wderepgeranre &mﬁehomzssol After .segg,atiﬁlg. ﬁgpfd;]pylh@wm?, ghe aqueous
. 9 . er n m
orbie B g oI sty AT B aqeons
dilaypai methding Soonwpravtley a whostishoohlpraktdesk ahlydrate (12.6g, 47.5
o : : .
cBubIE 624 1L T505) SP UGN 0N GHARE I souion
f isuspensted washssitred tior 3 dowrsir e The precipitate dormedamas filtered,
| A i N
on AR G At of W @Er 3208 fmd el fanBP tRBne] nd dried at
whiidtle Etyk2 Aoprsado pbiaiar28.5 gvwithe fda coompaoms Gtielde 85%) as an

CIRiBOEr k_é]ﬁﬁege“%‘e\ﬂ ng Test): 8.9% (cal culated for
tetrahydrate, 8.49% Strontium content (EDTA

titration): 11.2% (cal cul ated for anhydrate, 11.3%
Ongrmr agplzorontent (HPLC, condition A): 88.5%

R N T I —
(849%) 87.3mmwl) was dissolved in a mxture of 400m#
Strontium content (EDTA titration): 11.3% (calculated for anhydrate, 11.3%)
Omerprazole content (HPLC, condition A): 88.6% (calculated for anhydrate,
88.7%)
Optical purity (HPLC, condition B): 99.7% ee

Example 9: Preparation of partial or heterogenic crystalline anhydrate of
S-omerprazole strontium (Crystalline Form B)

30.0g of crystalline S-omeprazole strontium tetrahydrate (Crystalline
Form A) obtained in Example 1 was dried at 100°C for 5 hours, to obtain
27.0 g of the title compound.

M.P.: decomposition at 196 C or higher
Moisture content (Loss-on-Drying Test): 0.9%
Optical purity (HPLC, condition B): 99.9% ee

The result of XRD analysis for the S-omerprazole strontium obtained
showed a major peak having an I/I, value of 100% at 26+0.2 of 5.8 (FIG. 3),
and DSC curve obtained at 5 C/min showed an exothermic peak which starts
at 186.09C and reaches its maximum at 197.23°C without a substantial
endothermic peak, which was a partial or heterogenic crystalline anhydrate
form.
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o of ethanol and 100 M of water at 60 "C and cooled to

50 to 55 C, to which 5.0m of triethylamne (35.9mol)
waea7omeps azol e (50. Oy, 144.8nmol ) wer e succesBCTERY006/004369

added. The resulting solution was slowy cooled to

roomtenperature and stirred for 12 hours. The

precipitate forned was filtered, washed with a m xture

of 85m of ethanol and 15m of water and then 5 | OOn of

hexane and drjed at, 40 tQ obt. n an |nclu5|o .
c &xarmplenl 0 (Ji\remaratlannafc RasHalsos Jaelerogs tal

EJé@%bi(rﬁépre?%l@%rgﬁhums@*v@falhﬁlé Fof&) 4t1$l on corrpltex 8f7
- ) nme Z0l e ca 1
L) SoPRBaT shBvaline Snly Qe b S PHSTHON gL Chystalline

ine hydrate of

5 a%rﬁi nbbwﬁléd/dﬁOEx@kﬁ b e Ryetr st pended, 1n7556m11’b|o)f water and

h
r EXuefl Erﬁpﬁn ol e chbdlostity o THB? PiOiipitpte faed wes

pﬁ‘ﬂwredtaﬁce drdgdreat 48 f fdrt éRetourgstredbtainh 1650n# af the ftitle

rret hano 1and dried at 45 C for 12 hours, to obtain
the title corrpound (yield: 91% as an white
cryst aI line powder. 5 MP.: 201-203 C Mi sture content

10 (iﬁﬁ’;&@? %5{%@@%)@? %8 ?Cl(fr‘:lnﬁgon 81‘1'{%% E%f]n at 160C or higher

t |Momltmmrt)qntdnt (298s6-ca-Dury ige Hestyr8. é%hydr ate, 11.3%

t ogdi A): 88.5%
O@F gfrjiLg’hy(éHz}éi? ]% gg g%%qjtl cal purity
_(HPLC _ cond|t| on B): 99.9%ee Exanple 8 50g of the
| ncl usigpy, Lo oKX (9 1§E Uity S-Qﬂﬂe T2/B18 sBoRtRin® obtained
(optical purity 0 t

15 dis gwedeajmanprsp@hlymg@@pl/bpxﬂ%gggﬂ oagggli@;?% 2 (FIG. 5),

hydgopsee &évé%bt%eana%)’c BhiEs Shyeedi dn Jemomerﬁﬁc peak which

wat t her,et fol by st
msf(ater;;p( 2323 flg ai and reacﬁes C&ts maxfnglirlnn%tt&e Ob%u 'SR as an

exothermic peak which starts at 161.3°C and reaches its maximum at
188.81°C (FIG. 6), which was a partial and heterogenic crystalline hydrate

20 form.

Example 11: Preparation of amorphous form of S-omerprazole strontium

25.0g of crystalline S-omeprazole strontium tetrahydrate (Crystalline
Form A) obtained in Example 1 was dissolved in 250 m{ of acetone, and the
25 resulting solution was subjected to solvent-evaporation under a reduced

pressure, to obtain 21.0 g of the title compound.

M.P.: decomposition at 180°C or higher
Moisture content (Loss-on-Drying Test): 6.0%
30 Optical purity (HPLC, condition B): 99.8% ee

The result of XRD analysis for the S-omerprazole strontium obtained
showed an amorphous form having no distinctively characteristic peak as

shown in FIG. 7.

35 Also, as can be seen from FIG. 8, DSC curve of the amorphous form
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tenperature for 3 hours. After separating isopropyl
acetate, the aqueous | ayer was washed with 20(M of

w0 sopoepyd acetate. To the basic aqueous 5 | ayBCT/KR2006/004369
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i ncluding S-oneprazole, a strontiumchloride
hexahydrate (12.6g, 47.5 mmol) dissolved in 150M of
nmet hanol was sl owly added. The sol ution suspended was

S&qtéﬁ’l%g d£t°5 @/Hﬁgué%wg@ eanpéﬁ&étﬁbfrﬂl EQI( fWch‘hﬂﬁaﬁs at 29.16 C

m Xt ure of

rréwansl BN 2 g2ty SREOTBROT SRORY a&zﬁ%ﬁ 1§l as an

0 V\/m te crl%st aﬁﬁllliﬁ]egt%St hﬁl@@%@ﬂ%ggﬂiz ﬁscp%%%e;ta@hm C in
EANS is
cwhicarrhage & &mqywqwe&ggl% 8 8o (cal cul at ed fg: °

Ee:rahydrate 8.49% 5 Strontium content (EDTA
itration 3% calclatedfor anhydr. 11. 39
’f‘iﬂad”z*‘éloél ebSian Pragilemagnesippy ﬁyd o6
(calculated for anhydrate, 88.7% Optical purity
(EPLC ctonﬂ#etaongBﬁ 99. 7% ee 0 Exanple 9: Preparation
ogeni ¢ crystalline anhvdrate of

S OﬁerMagnelsmns tiribitiraten ¢OSyetmiprazde Fors Bepacdogeerding to

St a
Gobla 1 RIS B G aPo S, 1 Bl o 1 s dri e
2t 1OOS§edlﬁcaBy,rmxasslutmhyxbtoaudﬁ Ql726gg22)§mrn@1)twg$ glssolved in
Yl 0 CEERORIL, 8 IErgh) g opic
ppurityy of %, ecowas t addedsfh er@tﬁ 90/<Ib§n>o mMAgnes Byl %Lﬁgqte (1.81g,
X@Omblﬁsﬂﬁsf)ﬁfedt 1 1910EF REAEPasS IRl sdd&bt@i thedsolution,

followed by stirring the resulting mixture at room temperature for 3 hours.
The precipitate formed was filtered, washed with 15mé of water, and was
dried by blowing warm air at 45°C for 12 hours, to obtain S-omeprazole
magnesium trihydrate as a white crystalline powder in a yield of 95%.

Comparative Examples 2 and 3
The procedure of Comparative Example 1 was repeated except for
using S-omeprazole having an optical purity of 90% ee and 80% ee,

respectively.

Experimental Example 1: Optical purity test

The S-omeprazole strontium tetrahydrates obtained in Examples 1 to 3
and the S-omeprazole magnesium trihydrates obtained in Comparative
Examples 1 to 3, respectively, were subjected HPLC analyses under the
previously described condition B, to measure the optical purities thereof.
The results are shown in Table 2.
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showed a mmj or peak having an 1/10 val ue of 100% at

290.2 of 5.8 (FIG 3), and DSC curve obtained at 5
w@2ern4a®nowed an exot herm ¢ peak which starts BCT/KR8006904369

C and reaches its maxi mumat 197.23 C without a

substantial endotherm c peak, which was a partial or

het erogeni c crystal line anhydrate 5 form Exanple 10:

Preparation of partial or hpigreopenic crystalline

hydrate of S-oneprazole strontium (Crystalline Form C)

20. Qg of crystalline anhydrate of S-onerprazole

g T T
| $eiiSafldl oo o sSSPl i
G LS o Eoling L
pur ' Jfoecc o Tl enl dgllce| e PchiFItS
‘) 3h3\9§§z§:n31 o[_l%{ﬂi%’ ﬁ%@ﬂ%-}ﬁ(-% 10 val gg%%ﬂ@b}:gﬁi
O 95%heand il Thae ’ﬁ%@gm‘?}g%%fcﬁbgggﬁ@%egﬁgg)1

CandTeaches Tts maxi num at 68.09 C, as well as an
exot herm ¢ peak which starts at 161.3 C and reaches

its maAkmshoan 188. Bable (Xl Ghe6)optisrl cpunities a ofathe ainventive

d het erogeni c [ TG
s MropfudPi i it TG AR eR Saflcd Righdotih those of the
sttarting nmat@alOgndfthe Syemeprazede SagRSFHA 411 ydfatent i um
tetrahydrate (Crystalline FormA) obtained in Exanple

DY)

10 The S-omeprazole strontium or a hydrate thereof prepared according
to the present invention and the S-omeprazole magnesium trihydrate were
each dissolved in deionized water to saturation. The water-solubility of
each of the saturated solutions was analyzed by HPLC under the previously
described condition A and the amount of each salt hydrate dissolved was

15 measured. The results are shown in Table 3.

Table 3
Salt (r:;/l;]zl;tsy C) Saturation pH
Magnesium trihydrate 1.5 9.9
Strontium tetrahydrate (Crystalline Form A) 17.6 10.2
Strontium anhydrate (Crystalline Form B) 12.9 -
Strontium hydrate (Crystalline Form C) 8.1 -
Amorphous form of Strontium salt 11.6
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pressure, to obtain 21.0 g of the title conpound.
M P.: deconposition at 180 C or hi gher Misture

W@ nremo14{ Loss-on-Drying Test): 6.0% o Opti cal POUKRR206/004369
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(HPLC, condition B): 99.8%ee The result of XRD

anal ysis for the S-onerprazole strontium obtai ned

showed an anor phous form having no distinctively

be. sacn T 1 TR ol e chfiyoaS. iabprazole
: urv us

ST P8 PaCrales 1 eTek e AR b R hHENgE dhan that of the

wkh6Wns tSonseprbizd18. Ihdgneaahi reihydiatsl mvhée suggests that the

absorption point at 55,88, C weld as an ex er.m ¢ .
RS ie Sir Pt sl andghydgtes Hhetiiions el SUEBPIEH! fjcotable
28pliéation.n whi ch phase transition occurred at 195.13

C . <Preparation of S-oneprazole magnesiumtrihydrate>
Conpar ative Exanple 1 Magnesiumtri hydrate of
SErpepmentd] Exaawple e phroedsapeatydtesty t o Exanple 7 of US
Patent No. 6, 369, 085. Specifically, potassium

hydr oxi de (1.26g, 22.5mmol) was dissolved in 30nt of

wat er , ThadS®mempraleostrongumsigtraly dpatenpropaned iacgording to the

o) i . |- 0, . r . , 0
nﬁéfﬁéﬁ*. RN 5 PRP0RR e HRed g ne 23 10 10T and 40 10 90%
ofelgiave: humidity fonpypestdeal ower he deysut Tha, meistureweatamns of the
S : [ XEUARS I f

SITenlind stamEATHLA IBOIUR PR IR (R AR R g7 o 13
weys ansrhosfn iplable eand was dried by bl owi ng warm air

at 45 C for 12 hours, to obtain S-oneprazol e nmagnesi um
trihydrate as a white crystalline powder in a yield of

95% Conparative Exanples 2 ahded The procedur e of
Conparative Exanple 1 was repeated except for

Moisture content (wt%)
40% (25°C) | 60% (257C) | 75% (40TC) | 90% (357C)
O day 9.0 9.0 9.0 9.0
3 days 8.9 9.0 8.9 9.2
7 days 8.7 9.2 9.0 9.3
15 days 8.8 9.1 8.9 9.2

As shown in Table 4, the inventive S-omeprazole strontium
tetrahydrate was less hygroscopic under a highly humid condition, and its
initial moisture content was maintained under a low humidity condition.

Experimental Example 4: Heat stability test

The S-omeprazole strontium tetrahydrate prepared according to the
present invention was stored in the sealed state under a stressed condition of
60C and 75% relative humidity, and the remaining amounts of active
S-omeprazole after 7, 14, 21 and 28 days were measured by HPLC condition A.
The results are shown in Table 5.
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usi ng S-oneprazol e having an optical purity of 90% ee

and 80% ee, respectively. Experinental Exanple 1:
w@pioro#orpurity test The S-omeprazol e stronti UPCT/KR2006/004369

tetrahydrates obtained in Exanples 1 to 3 and the

S-oneprazol e magnesi um tri hydrates obtained in

Conparative Exanples 1 to 3, respectively, were

subj ected HPLC anal yses undgiplég previ ously descri bed

condition B, to neasure the optical purities thereof.

The results are shown in Table 2. Table 2 As shown in

Table 2, the opt)ical pupjhbgst of tifrBRd SMoampraeole

S-onepriazol e striontiumtetrahydrate re markedly

hi gher [than those of the starti nzﬂﬁéigﬁfi als and the

S- onmepriazphigigragnesi um tri hydr at esggExper i ment al

Exanpl e2—Water-sotubitty—test—TFhe—S—oneprazote

strontijun’ éy& hydrate thereof pre}afed according to

the presgnt sinvention-and the S-ongpy azol e nagnesi um

trihyd U gayvent! on and 1ne S Orggy azo’ € Mgne

sat ur at|i 1. ddlse |wat er-sol ubility d@9%ach of the

sat ur atfed FotTons was anal yzed by HPCC under the
previ OLSI%\;g crii bed condition A t he anpunt of
each salt hydrate dissol ved was neasured. The results
are shgwn in Table Table 3As shown in_Table 3, .the .
sol ubi {45t yShOWR hi i Toblt i v é‘-eorﬂé‘BP%t%fF e SsRPERIGAMT afontivm

5 hietifahlydsatehierigighlpiseablé dsedsthedded: byehehieghlrotitaited under the
t hat .of . t.he .known,S-onmeprazol e magnesi umtri hydrate,

whGSeleTatrg ARG CPRAIIONNG | nventive strontiumsalt and

hydrates thereof are nore suitable for injectable
appl i catJd.on., Experimental Example 3. Hyeroscopicitv .
fost TROE she REGHET 185 R M aitiedr YRFOTEBRE LD g specific
aembodimentspittsheuld be recognized that various modifications and changes
10 may be made by those skilled in the art to the invention which also fall within
the scope of the invention as defined as the appended claims.
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present invention was exposed in the naked state at 25

to 40C and 40 to 90% relative humdity for a period of
wor@r/0dBPi1days. The noi sture contents of the i NRENKRI®6/004369

salt measured by | oss-on-drying test at storage tine

®® 3, 7 and 15 days are shown in Table 4. Table 4 As

shown in Table 4, the inventive S-oneprazole strontium

WA TRATRAGMED IiSess hygroscopi ¢ under a highly hum d

condition, and its initial noisture content was

mai nt ai ned under a |l ow hum dity condition.

ExperA eohidprazslopteonfium bE&rnsalal{i):i ty test The

S-oneprazol € strontiumtetrahydrate prepared according

to the present invention was stored in the seal ed

state undenm a stressed condition of 760 C and 75%

rel ative hiMeen J the remaining anpunts of active

S- onepr azolle af t4s 2 d 28 days were

measur ed by HPL  t 50 mesu¥t’s are shown in

Table 5. Tahle 5 As shown in e 5|the inventive

S-oneprazolie strontiumtet nghydrawe |izs hi ghly &} abl e

as W tness by the result obtained under the

accel erated aging condition. Wile the invention has

been described with respect to the specific .

2nbodThef{-emeprazile gtepriaimg étfoglﬁirﬂeﬁ W&laffh Vha ghystalline form

Ld healLy ififaA RBE sinajdiosealshaihgcn /1

%8%%2@3% Bpgvctﬁﬁghl nveg)t%issc}%%ﬁ?gﬁ al so fafl Wit hin t%e °

valop@fd00hat 2Rvdn-f6H-2as defined as the appended

clainms. WHAT IS CLAIMED | S: 1. A S-oneprazole strontium

of formula (1): 2. The S-omeprazole strontium | ai

3. 5 whhe$-pmeprazgle sEENFHEL @ﬁ?@%s%&ﬁrléﬁnﬁﬁﬁé@ﬁ%fﬂ-

di ffraction spectrum shows a maj or peak having an 1/10

0 .
X.a ! uer}fly rg‘%/g -ozrﬁ)eﬁ)lrfazglegs(%fo%itium of claim 1.
5. The hydrate of S-omeprazole strontium of claim 4, which is a

crystalline form whose X-ray powder diffraction spectrum shows major
peaks having I/I, values of at least 3% at 20+0.2 of 5.6, 11.1, 13.5, 14.8, 16.2,
17.5, 18.0, 20.1, 20.4, 21.2, 22.2, 24.5, 25.2, 26.3, 27.5, 29.8,31.1, 32.8 and

36.5.

0. The hydrate of S-omeprazole strontium of claim 5, which is
represented by formula (IV):

MaQ N' #0
\@ ,}~s N= SrE* 4H,0
N \ / Me AHyf

Me OMe |2
B - Iv)

7. The hydrate of S-omeprazole strontium of claim 4, which is a
crystalline form whose X-ray powder diffraction spectrum shows a major
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3. The S-oneprazole strontiumof claim1, which is an

anor phous form 4. A hydrate of S-oneprazole strontium
w@booch#iom 1. 5. The hydrate of S-oneprazol e stPORKR206/004369

of claim4, which is a crystalline formwhose X-ray

powder diffraction spectrum shows maj or peaks havi ng

1/10 values of at |least 3% at 2q0.2 of 5.6, 11.1,

pedkhavidg 8n T8 vélueldf PO0%BatR0 @023.2+00.4, 21.2, 22.2,

24.5, 2572, 26.3, 27.5, 29.8, 31.1, 32.8 and 36.5. 6.

The hydrate of S-oneprazole strontium of claimb5,

gwhi chA ifethedrfos erémegingytht arysthHingl SjomdpraZile diyahtame hydrate

Q - OITEN ol e.straonti um of [ - WA I.S:

& iR N3¢ piehird bt dihg sttt bR to a neutral
sbeidon contdinitg S-omepraretk ofidoimylaadlhy and stirteg dhe resulting
100% at 2Qof 25.20.2. 8. A nethod for preparing the
BRI 1 i ne S-oneprazol e strontium hydrate of formula
(1'V)5 which CO'HPaU ses addi ng strontium hydroxide to a
neutral sol ution Cayit &y %girﬁome razol e of fornula
(I'11) and stirring (i Ir egUT ¥ ng ture: 9. The

nmet hod of claim 8, Wérefh £h Mt hydroxi de is
used in an anmount ranging 0.5 to 05 nol ar equi val ent
based on S-oneprazole. 10. The t hankef @I‘?' m 8,
wherein the neutral solution is prepared By’di ssol ving
or suspending S-oneprazole in an organi c sol vent

sel ect ed om t he group consi sting met hanol ,

et hanol , M¢fepeiral-N2- pr®panol , acefonitrile,

t et rahydr furtﬁﬂesand‘ i xture thereof, or in
a nixture|of sak#o gamjc\ﬁﬁ—nn RET M0 11, The
met hod of [claim 8, wherein t rganf c solvent is

sel ected firom net hanol, acefone sl m xture thereof.
12. A nethod for preparing the crystalline
S-oneprazol e strontium

9. The method of claim 8, wherein the strontium hydroxide is used in an
amount ranging 0.5 to 0.75 molar equivalent based on S-omeprazole.

10.  The method of claim 8, wherein the neutral solution is prepared by
dissolving or suspending S-omeprazole in an organic solvent selected from
the group consisting of methanol, ethanol, 1-propanol, 2-propanol,
acetonitrile, tetrahydrofuran, acetone and a mixture thereof, or in a mixture
of said organic solvent and water.

11. The method of claim 8, wherein the organic solvent is selected from
methanol, acetone and a mixture thereof.

12. A method for preparing the crystalline S-omeprazole strontium
hydrate of formula (IV), which comprises adding a reactive strontium salt to
a basic solution of S-omeprazole of formula (III) containing a base, and
stirring the resulting mixture:
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hydrate of forrmula (1V), which conprises adding a

reactive strontiumsalt to a basic solution of
w@d2omepoarol e of formula (111) containing a baBE/KRa@6/004369

stirring the resulting mxture: 6 004369 13. The nethod

of claim 12, wherein the base is used in an anount

ranging from1l to 3 nolar equival ents based on

S-oneprazol e. 14. The mejhod of claim 12, wherein the

reactive stronMe@ s ugegd in an anmount ranging

fromO0.5 to 0.75 w3l enN=based on the base.

15. The nmethod of Cha [ basi ¢ sol ution

is prepared by dissolving or sus i ng S-oneprazole

and the base in an organic sol y £ct fromthe

group consisting of nethanol, ethanol, 1(§gbpanol,

2-propanol, acetonitrile, tetrahydrofuran, acetone and

a m xturepthereof, or in a mxture gqf said organic

solvent a 1y The met hod off claim 12, wherein

the base is se : consi sting of

l i thi um hydr oxkggs~s ' pefhgisioum

hydr oxi dej amoni a, ne et%ylanine,

propyl am mne, dinmethyl am ne d ch ang ne,

trinmethyl amne, triethylam'ne and a-m xture th@\gof.

17. The nmethod of claim 12, wherein the reactive

strontiumsalt is selected fromthe group consisting

of strontiumchloride, strontium brom de, strontium

sulfate, strontiumnifrate, strontium pere¢hl aor .
i onhametbod af S10IEk | IRTLRLURGIS DSe] PAD iUt ranging
581 248 3@%1?( dHuivalefitst i@ @n S-bineprapblr naceut i cal

conposition tor the prevention or treatnment of
agastric acid-related disorder, which conprises the

$1 OMENHAZALMOE Ui TR Wirdincthatreadtiner swontivmosalf igused in
toclaaml or 4

v § S SR Y APl e on e e

of claim 18, which is admnistered in the formof an

?rSfal rermmle?ﬁc; "Uf claim 12, wherein the basic solution is prepared by
dissolving or suspending S-omeprazole and the base in an organic solvent
selected from the group consisting of methanol, ethanol, 1-propanol,
2-propanol, acetonitrile, tetrahydrofuran, acetone and a mixture thereof, or in

a mixture of said organic solvent and water.

16. The method of claim 12, wherein the base is selected from the group
consisting of lithium hydroxide, sodium hydroxide, potassium hydroxide,
ammonia, methylamine, ethylamine, propylamine, dimethylamine,
diethylamine, trimethylamine, triethylamine and a mixture thereof.

17. The method of claim 12, wherein the reactive strontium salt is selected
from the group consisting of strontium chloride, strontium bromide,
strontium sulfate, strontium nitrate, strontium perchlorate, strontium acetate,
strontium carbonate, strontium oxalate and a mixture thereof.

18. A pharmaceutical composition for the prevention or treatment of a
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20. The conposition of claim19, wherein the anount of
the S-oneprazole strontiumor hydrate thereof is the

WO 2mge4i4 0. 1 to 95% by wei ght based on the t oPEl/KR2006/004369
conmposition. 21. The conposition of claim 20, wherein
the anmount of the S-oneprazole strontiumor hydrate
thereof is the range of 1 to 70% by wei ght based on

geeri¢ atidlredaeradibéiden,. wRh ddiapdssptei S-oamembzeleastrontium or

1 ich i s adm nistered. i.n e formof g.sterila.

q fy dtits et s onPinto” Sinifhrit S Aol et adiv, Fiagefiept and a
pltrmaceutically hecapasbleisaltaci d-rel ated di sorder is

gast roesophageal reflux disease, gastroenteritis or
gastric ul cer.

19.  The composition of claim 18, which is administered in the form of an

oral formulation.

20.  The composition of claim 19, wherein the amount of the S-omeprazole
strontium or hydrate thereof is the range of 0.1 to 95% by weight based on
the total composition.

21.  The composition of claim 20, wherein the amount of the S-omeprazole
strontium or hydrate thereof is the range of 1 to 70% by weight based on the

total composition.

22.  The composition of claim 18, which is administered in the form of a
sterile injectable formulation.

23.  The composition of claim 18, wherein the gastric acid-related disorder
is gastroesophageal reflux disease, gastroenteritis or gastric ulcer.
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