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of Invention s The present invention relates to a novel crystallinelfldPhlgp
5-met hoxy-2- ([ (4-me;n,

di met hyl - 2- pyri di nyl ) met hyl ] sul finyl]-1H benzi m dazol e.

5- met hoxy-2- (((4-nmetnur~ 3

5di et hywo 29/¢8§¢0 di nyl ) met hyl ] sul fi nyl ] -1H benzi m dazol e 1RCKSEMM4203Ader t he
goner,: nane oneprazole and its novel lcrystalline formis hereinafter
referred to as oneprazole torn: A Further, the present invention also

rel ates to use of onmeprazole formA for the treatment of gai’"lnm:lumnﬂmumwl
di sorde A i [y ai ni ng onepr azol
process@%ﬁ%ﬁ%ﬁ?&%%%@%&%ﬁ form A io Background<e® the
invention and prior art is The conpound

Sen  Blianhtinmarhgy ho gencr . e onprsoele) oo vel as THIMMNTATI
t herapeutically acceptable salts thereof, are described in EP 5 | *8®0w2The
single crystal X-ray data and the derived nol ecul ar structure of the so far

o) Lo MBI SRR Ol R B P,

her ei nafitnesthyled-pyrididy hmetaglsuifipd k1 Hitentipnidaddle. domédropy-aZbKansttsoa prot on

i nhi bit i.e. effectivye in_jnhibit.i tri i d ti di
isetul " stmespyieyifioimaGibiatn ihsaryurand R Koans e seiser e ey be
used foplh@atieRAl iRhoGA 2 siaiRCiotn i habhdne] R8RS 0 bl oRRPIBLIS 151

especially in man. xs Brief description of the drawings Figure 1 is an
X-ray p&udbsr, debrgsgutiovension afsogrlelss 42 Bsecofi ayneprazold-fogur A fr the rammkatrdy

powder diffracto maf o razol.e ,form B. 1 7. APR 2003 99/,08500 7
esct | pERGTTr ALk Mo R G eB i s ol Coperialars ken f ound
t hat thgro%bﬁssdf@ﬁﬂﬁpﬁmmaofememzaxfﬁnhn nmore than one crystal form |t
is an object of the present invention to provide oneprazole formA. Another
obj ect of the present invention is to provide a process for the preparation
of omneps tantially. free fromother forns of oneprazole.
X-ray pg&ﬁ;ﬁﬁ{%@h@ﬁ%ﬁ)@%) irsay'tused as a nethod of differentiating
oneprazole formA fromother crystalline and non-crystalline forns of
oneprazole. Additionally it is an object of the present to invention to
pr ovis de Thhaemaewnd 3-methoxyr2-ii{4amedrosy Gohgimethyl2-pymdinpimetyoitmyA- 1H-
Omreprazgle formAis.a crystalline form exhibiting advantageous properties,
Such. as SEEGRRE, Pvifk FEEETis T BB e e Ry Ao B BEREH SeAE e
hygr 0scCgfitsahéreaf) afy diatratedlie EP® 170 BrheSAge icaskal 3 tay dArddanp @éraledr €.
Oneprazole form A does al so show a better ~s chemcal stability, such as
t her mo &oAgsuiar strugties 9fjthmio faf aply|kneyp qryssdt foFm Of 9916PR2916 isHesc N Yr azol e
form B ehiskBRY, ARL ERJs (BN ¢401152 LA9TD i bublRhePa tihbrornRee CONVer ted
into oneprazole formA prazole formA 1s thereby Characterized in being
t hermo dmearazelglis hensimafiersefenied 1o haomoprapelafomeBf orm B. 20 Oreprazole form A
is further characterized as being essentially non-hygroscopic. Oneprazol e
formA is characterized by the positions and intensities of the peaks in
the X r@fnﬁs_am isQi grbfoa PuaPriakibitas i wedffective By inhBungdserialcid parapet ers. The
i

unit cell mensi ons
and is useful as an antiulcer agent. In a more general sense, omeprazole may be used for

treatment of gastric-acid related diseases in mammals and especially in man.

Brief description of the drawings

Figure 1 is an X-ray powder diffractogram of omeprazole form A.

Figure 2 is an X-ray powder diffractogram of omeprazole form B.



is have been cal cul ated from accurate CGuinier data. The X-ray powder
diffractogramdata as well as the unit cell paraneters for omeprazoﬂg ARS LR3
B are.di fferent conpared to oneprazole form A Oreprazole form A can

t hereby be distingui shed fromoneprazole form B, using X-ray powder

di f fr act¥@pp/085601 7 APR 2003 WO 99/ 08500 3 PCT/ SE98/ 02028 BOHI*R form A
according to the present invention) is characterized ~n providing an X ray
powder diffraction pattern, as in figurg 1, exhibiting substantially the
following d values and intensities; Form AForm Ad-val ue (A) Rel ative

i ntensityd-value (A) Relative

i ntensity9.5vs3. 71s7. 9s3. 59n¥. 4wW3. 48n¥. 2vs3. 45s6. OnB. 31ws. 6s3. 22s5. 2s3. 17nb
. 1s3. 11w4. 89w3. 04w4. 64nB. 00W4. 60nR. 91w4. 53w2. 86wW4. 49nR2. 85wW4. 31nR. 75wW4. 19w2.
67wWA. 15W2 Ao\ 3RWE ik imbehhien peaks) identified with d-values cal culated from
the Bragg fornula and intensities, have been extracted fromthe Guinier

di ffract ogram of oneprazole form A The relative 1 7 APR 2003 WO

99/ 08500 4 PCT/ SE98/0202,8 intensities are less reliable and instead of
nuner i cal Inhab sieprisinglyfoetn tound ghalelia substapecomaprazaels ealy eX¥ibstRe haire than long ensi t y*

Definition s -100 .vs (\ver tron 10-25 s (str.on 3-10 diu 1-3 w
Coeai) + ol B R jEon MEEr Moo ne My ho e P BT AE Pzl Co A AREeL T o
Wi th fiXxegbject@r NBpedh0in@edi@nts fo povdeti fdcdR rbie Bfe%&%ﬂbn bP¥@BSadle i S
further characterized unit cell wth paraneters; a=10.410(4) ~ b=10.468(3)

~ ¢=9. 729{otin A-sulstantially freg)from ghpy forpg(f) omegranyde. K+fay) povidsr diffspetionol e form
A I j . S Le f A
s ehar acC O DL YsBE hEL s BY o iFR TR FRE Sl R E Rt SRR AR

for onepr azbhan-drgsmiliBe femd odf ymiehmzolet Addivfonthhe itiehradbjee of tHegpteseni es of t he
842 and 830 : mt bands. The rat.i oéi ntensity of 842 cm1 ba&? /[ intensity
of 836° criMeHiandP Aravide pharmaceytisal faupplations cAmprisig IRERTHOIS P s >1 for
oneprazole formB. 20 According to the invention there is further provided

a process for the preparation or oneprazole formA 1 7 APR 2003
Omeprazole form A is a crystalline form exhibiting advantageous properties, such as being

well-defined, being thermodynamically more stable and less hygroscopic than omeprazole
form B, especially at room temperature. Omeprazole form A does also show a better

15 chemical stability, such as thermo stability and light stability, than omeprazole form B.

Omeprazole form B can under certain conditions, completely or partly, be converted into
omeprazole form A. Omeprazole form A is thereby characterized in being thermo-
dynamically more stable than omeprazole form B.

20

Omeprazole form A is further characterized as being essentially non-hygroscopic.

Omeprazole form A is characterized by the positions and intensities of the peaks in the X-
ray powder diffractogram, as well as by the unit cell parameters. The unit cell dimensions
25 have been calculated from accurate Guinier data. The X-ray powder diffractogram data as
well as the unit cell parameters for omeprazole form B are different compared to
omeprazole form A. Omeprazole form A can thereby be distinguished from omeprazole

form B, using X-ray powder diffraction.



WO 99/ 08500 PCT/ SE981020:,8 5 Oneprazole form A is obtained upon sl
crystallization and oneprazole formB is obtained fromfast
Oreprazole form A nay be prepared by reaction
crystallisation or recrystallizing oneprazole of any form or
any for W 99%08508n appropri ate sol vent,

crystallization.
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aspiration of gastric acid and to treat stress ulceration. Further, t?z\ 3
conpound of the invention may be useful in the treatnent of psori asi’s ER 100
well as in'the treatment of Helicobacter infections and diseases related to
t hese. The conpound of the invention may al so be used for treatnent of

i nf |l amm{@$Y08eWndi ti ons in mamal s, including man. Any sWRGEH%0RGBEt e of
adm ni stration may be enpl oyed for providing the patient wwth an effective
dosage of omeprazole form A according tae the invention. For exanple,

peroral or parenteral fornulations and the |ike may be enpl oyed. Dosage
forms include capsules, tablets, dispersions, suspensions and the |iKke,

e.g. enteric-coated ca ulI)es nd/ or, tablets, ~o capsules and/or tablets
cont ai ni nERIES 2L ‘85%\’1%33 15@P$Hi5§=’38f°f8HE’ﬁF15‘§d'la’élFs s fallowimgdshaitpay A

onmepr azol gsfjor m A can be adm xtured wi th other suitable constituents.
According to the invention there is further provided a pharnmaceuti cal
conposition conprising oneprazole formA, as active ingredient, in

associ ati gn har paceutically ~5 ﬁgﬁg[{)t able carrier, diluent or

i th D.
exci pi ent %Iﬁ%ra%‘betﬁéﬁ‘éit}'y ot her t herapeutF¢™"ffr edi ents. Conpositi ons
conpri gi ng othepot herapeutic i ngregyd @@gl}ssta;ng) especially of interest in the
treatnent of Helicobacter infections. The invention al so provides the use
of oneprazol ©R8rm A in the manuf atfsteagbf a nedi cament for use in the
treatment ofs;gggastric-acid relate &%Qﬂ_hﬁ)i on and a nethod of treating a
gastric-acid related condition which nmethod Zo conprises admnistering to a
subj ect suffesing fromsaid condi t wqweak)t her apeutically effective anount of

onepr azol orm A. The conposjtio of ..t he invention include conpositions
ot abt o Fahe B e B R aRa Bl o TGO ResSHRd WhHBSS Hrong. oy be

convenjently presented in unit dosage forms, and zs prepared by any mnethods
known in the art of pharmacy. In the practice of the invention, the nost
sui t abl e Powgprzele fatniAntcsording wrthg present ingentionés fuether chackstesizedrt hendpeut i ¢
dose of o [ in any given case will depend on the nature and
severity lc'@%%@%ﬁé%@% be treated. The dose, and dose frequency, may

al so 30 vary according to the age, body weight) and response of the

i ndi vi dual lg)a [ %t Speci al 1 7 APR 2003 WD 991 08500 8 PCTI SE98/ 02028

r equi r enefft ‘#ﬁgg bzé needed for patients having Zollinger-Ellison syndrone,
such as apbRp4bsiPy Ahi gher doses than the average patient. Children and
patients with liver diseases as well as patients under tong termtreatnent
wi || geneezfl-T3H( efit fromdoses that are sonewhat | ower than the average.
Thus, in 59 _%R?pi,ti ons it may be necessary to use doses outside the
ranges state el[ow. Such higher and | ower doses are within the scope of
the presepllioiiBdrion. In general, a suitable oral dosage form nay cover a
dose range fr 5 Ny to 250 ng total daily dose) adm nistered in one single
dose or eﬁ"@&t%)di vi ded doses. A preferred dosage ~o range is from10 ng to
80 ny. The conpound of the invention may be conbined as the active
conponent in intinmate adm xture with a pharnmaceutical carrier according to
convent i oRaieptazelsform dscanalsarbegharssterized by Raman| saedtniconte woetiesenk prarolaD

96/ 01623 ; ' r f i4Ch -&r e .~ by ¢

i ncor por a?dglgl lggs %é; g@%w;&eﬁég‘]ﬁ%?{ aé?ﬁgiatngq“o%nt’hvgr}lgt}blr%egsﬁ%:rg%foﬁi ng
onepr azol eméprarolé famdB odrtehy the raticeofi the redgtieritensiriesafthe 84 2ardb&Rganf or ns) or

in one fixed sage form. ma | so be ysed. Exanples of such active

i ngr edi enP@‘dﬁﬁﬁf“'u% OeSWf‘in-s'lS‘éE{%% %{P'lcl?ﬂﬁ’géﬂma%s,“yrﬁr§-3§€@rbpﬂé’l) s <i tor

anti -inf| aERLOSIY Féeh AJRANE thedDLid s S) AYSRIcPrazBledbRABES and prokinetic
agents. The exanpl es ich followw !l further illustrate the preparation
of theeconmpound of the invention, i.e. oneprazole formA) but are not

i nt ended tQ Ihrrit he. SGQ eégf th inven;ﬂi?og\ as def% d herei nabove or as
clai med bEFEUAINSHC MEIRYFLONHETR I irther PrpVifled B Rronsssion gy TRyt ¢

omeprazole form A.



Preparation of oneprazole form A PCT/ SE98/ 02028 Oreprazole (55.8 g) 1i7s PR 72003
added .at roomtenperature to nethanol (348 m) containing anmonia ( 1.% n%;
25% . .The suspension is thereafter stirred in darkness for approxinmately s
45 hours and then filtered. The filtrate is dried 18 hours at 30C under
reduced woegeaive (<S nmbar). Yield: 43.9 g. Exanple 2 ~o FrEQsiAt0PGA of
oneprazole formB Oreprazole (50 g) is added to nethanol (750 m)
containing anmonia (0.7 m; 25% at 50C The solution is thereafter
filtered and cooled in about 20 m nutes™to approxi mtely O0C. The forned
crystals are filtered and washed with ice cool ed net hanol and then dri ed.
is The filtrate was dried 24 hours at 40C under reduced pressure (<5 nbar).
Yi el d: 39 @mepdrxaigpfam3A Ghebtaioed npamsipwrerpftallingpmnaandlomeporznieKoand® isnepr azol e
formB using X-ray powder xo diffractio -ray diffraction, anal ysis was
per f or mod SRAUSITI b CSe AP P RRIACGAT e ACHRY BEPERHAGOF FOBUG Bunn, C.
W' (1948) )erfdfidatioh ofFex &hlkﬁ%@qﬂ@ raz &tk JF ARV R b L ASutule9 BEIRMY s, khdd, H. P.
& Al exander’. L. B. (1974)) X-Ray ffraction Procedures, John Wley and is
Sons, New approgriatFiselvani suahels|fopiastanes methanels arrewdapemdempeniute amtifoBahave

been cal cul ated fromthe Lnier X-r r. diffractograns using the

pr ogr am " FRECFESAS RTINSy ggam =5 OEP rlo%gnsggﬁ\,@ﬁ& %eﬁlé)d%/énsc ?uc?gh?tftl\?ﬁ agy I 1t
Crystal | ogffewhBufs, 3B 23Htrs; up t@seveh wWeaks. Sultable bR StetdlONSIcBhoI8 4dd PEaks
in the diffractogranms for oneprazole form A and form B may be cal cul at ed

usi ng t he eseesipdlytai lowedrehat 6PPHEP& et ET8YOHMEYEs that the unit cells are
1 7 APR 2003 WO 991 08500 10 PCT/ SE98I 0: 028 correct and that the
diffractograns are indicative of the pure forns. The diffractogram of
onmepr azol érhepraaols fqpmed arayisceoprepared by sédpenging ofneprazole®f pne fent, or

applicatigéll)x |50§ho in Fiqure 1 artld t]hcetd%ffra t ogr am of orreFr;lzoIe form
B, prelfar S4*ELES d‘f‘\,\gm?’lf"i& PLoBsiafe sqlyent 3t AOUR¢ rooRhMPEIAER 21 [¥own i n
Figure 2. gsoldhgdRRaKporidddERithples df Mpprbprihty sblvems atluild] BltQek AdtQimiteado Br agg
formula and intensities) have been extracted fromthe diffractograns for

omepr azol engtaangh cphagnll 2655008 BEhy hargtale. anefhyldert; butytsties toluens, of ARE MiBICe t he
it cell : i
snit cell patamelahsids Ak pfaggrgeragﬁi%{rﬂﬁ%(f‘m& quﬁa@é?t 1fhR Q! Y fé%‘(/ g{dl]rgs ‘he

relative intensities are e and 1 nstea nuneri ca

~0 fol | owisnch abeX haovrs,iupne sevecal vells. % Rel ative Intensity Definition 25-100
vs (very strong) 10-25 s (strong) is 3-10 m(mediun) 1-3 w (weak) Sone
addi ti Bnal weak or very weak peaks found in the diffractogranms have been
omtted f mi@otnfb‘ﬂl'&o&- foXA A obtained according to the present invention is substantially free

from other crystal and non-crystal forms of omeprazole, such as omeprazole form B.
Substantially free from other forms of omeprazole shall be understood to mean that
omeprazole form A contains less than 10%, preferably less than 5%, of any other forms of

20 omeprazole, e.g. omeprazole form B.

Omeprazole form A in mixture with other solid form/forms of omeprazole, ¢.g. omeprazole
form B, also exhibits advantageous properties, such as being chemically more stable than
pure omeprazole form B. Mixtures comprising a certain amount of omeprazole form A, by

25 weight, are also chemically more stable than other mixtures comprising a lesser amount of
omeprazole form A, by weight. Such mixtures comprising omeprazole form A can be
prepared, for example, by mixing omeprazole form A prepared according to the present
invention with other solid forms of omeprazole, such as form B, prepared according to
prior art.

30



1 7 APR 2003 WD 991 08500 PCT/5E98102028 11 Table 1. X-ray powder 7 2003
diffraction data for oneprazole formA and farm B shown in Figures 1 3“3
2.Al1l .peaks noted for oneprazole formA and form B can be indexed with the
unit cells given bel ow. Form AForm Bd-val ue (A) Rel ative intensityd-val ue
(A) Rel amiose/08500 PCT/SE98/02028

I ntensi ty9. 5vs9. 6vs7. 9s8. On¥. 4w7. 9n¥. 2vs7. 5w6. On¥/. 1vs5. 6s5. 9nb. 2s5. 6nb. 1s5.
3s4. 89w5. 1s4. 64m4. 54md. 60n¥. 48s4. 53w4. L£lmt. 49mi. 14w4. 31nB. 75s4. 19w3. 57m4. 15
W3. 47s3. 95wW3. 40wW3. 71s3. 28s3. 59nB. 22n8B. 48nB. 02w3. 45s2. 97w 1 7 APR 20@B WO
99108S00 12 For m AFor m Bd-val ueRel ative intensityd-value (A) Relative
intensity§.31m2. : o al . - .

S?w8. 225 2L RS HE e OB AT FORINS S SR ISR PTGl P A0SR The

triclini cyliRbihef SdildTodhs of Mﬂéﬁraﬁﬁé.'Sufcﬁrnﬁkﬁr@szcponéﬁﬂsg%@mepTa%TelMG@( 3) ~
€c=9.729(4) A a=111.51(3) p=116.78(3) y=90.77(3) nit cell formB
a=10. 257 (ingloyle for ipstamre TUIR(UBYS contrigng @ 4icteg@ple-aneint of omegraole (BmlA5] B6( 5)

R e e

t her mody nagicha] dfyorsdpadilot: RtmraQom tenperature. 2. Oreprazol e form A,
characterized in being essentially non-hygroscopic. 3. Omeprazole formA
according to claims 1 or 2, characterized in providing an X-ray powder

di ffract imxg@ést &h@r&mi@}«w@ g%’dﬁﬁ;aﬁglteiiﬂéllﬂe,tblﬂ?mfe%lol MR8 S OHRbHESE | ©

Form AForm value (A)Relativ
form B, amorphous forms, and other polymorphs.

10 A detectable amount of omeprazole form A is an amount that can be detected using

conventional techniques, such as FT-IR, Raman spectroscopy, XRPD and the like.

The expression chemical stability includes, but is not limited to, thermo stability and light

stability.

The compound of the invention, i.e. omeprazole form A, prepared according to the present
invention is analyzed, characterized and differentiated from omeprazole form B by X-ray
powder diffraction, a technique which is known per se. Another suitable technique to analyze,
characterize and differentiate omeprazole form A from omeprazole form B is by Raman

20  Spectroscopy.

Omeprazole form A is effective as a gastric acid secretion inhibitor, and is useful as an
antiulcer agent. In a more general sense, it can be used for treatment of gastric-acid related
conditions in mammals and especially in man, including e.g. reflux esophagitis, gastritis,
25 duodenitis, gastric ulcer and duodenal ulcer. Furthermore, it may be used for treatment of
other gastrointestinal disorders where gastric acid inhibitory effect is desirable e.g. in
patients on NSAID therapy, in patients with Non Ulcer Dyspepsia, in patieats with
symptomatic gastro-esophageal reflux disease, and in patients with gastrinomas. The
campound of the invention may also be used in patients in intensive care situations, in

30  patients with acute upper gastrointestinal bieeding, pre- and postoperatively to prevent
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Omepr azeloessfossam A, according to any of clains |-3, charad@/SE2ERBY havi ng
atriclinic unit cell with paraneters s a=10.410(4) A b=10.468(3) A
c=9.729(4) A cc=l 11.S 1(3), (err)=116.48(3), y=90.77(3 ) . 5. Omeprazole,
characterized in containing nore than 50% by weight) of onmeprazole formA
according to any of clains 1-4. ~0 6. A process for the preparation of
onmeprazole formA as defined in any of clains 1-4) conprising the steps of;
a) di ssol ¥Digtion oEgrsgéneritandbieefran etse uisrratiep. Fukher. the cemppyrdafeheof any
form in i ] 1 1) £ tg crystallize)
optionall ;@1 Véﬁ%&“éﬁg%%&\zﬁgﬂé [?éo?eréqﬁe@o&i%\g%ﬁ%ég %?‘;";’? %aﬁullg‘itg%frf%men%of\fd c)

i sol at i ngHeheobasepimzaioas bt diséesthietatabioaheedThe copindCF 35 AC&RIoHIny t O
claim6) characterized in that _the solvent used in step a) is 20 chosen
froma gr®¥&§Hoenss fef rpymsnt ofapflamaiajore eonditipns igsearpnals, isehpdingaea at e,

methyl ;tent. butyl ether, toluene, or any mxture thereof. 8. A process
according to clains 6 or 7) characterized in that step a) is perforned at
1525C. 25A8y switgblomassofadoonidiragort may by emplaykedforeprévi8ingehapachewitzed i n

t hat step#%? is gerfor med durli gﬁ a .prol onged &i nme Eeri ?_.d 1 7 APR ?.003
15 10. A PrEEesdOsesof aMgrarieaRT™ & CroaTe' BhUMELI S FORFATPITRETU 5 b)

i s perfor pRrenterl fdrthubdiionSasd thé 1{ke Wiy beleknploh@n) DRE M erobAg McMdeRhRAREED by a
process according to any of clains 6-1 G 12. A pharmaceutical fornulation
conpr i si ngbisiepisagrsions sysprasippeang He diks. of- tsicrieaedsapsilescandior tabdetsii t h a
phar eut] Ll . = fined
P ang of SiRrars dnPOEaRR otk BAERL soddh pdils (S dinra IER 30 Bpfhof fortt

medi canendmémrazals €orimAtcae at admixtoded gagt atbemrsuashle cahstithienar. dcrs . Ae. A{ . A

A CAQY.A[LA A LA A(.AYY.AS Y

Al AYr . AY' ) *<=?RGT b{vql fa\ W ca] ca] caV] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] caV]
ca] ca] ca] Aaddr&ink talHeAaN &tios MrelCRMferprovided a pharmaceutical composition

comprising omeprazole form A, as active ingredient, in association with a pharmaceutically
15 acceptable carrier, diluent or excipient and optionally other therapeutic ingredients.
Compositions comprising other therapeutic ingredients are especially of interest in the
treatment of Helicobacter infections. The invention also provides the use of omeprazole
form A 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
20 comprises administering to a subject suffering from said condition a therapeutically

effective amount of omeprazole form A.

The compositions of the invention include compositions suitable for peroral or parenteral
administration. The compositions may be conveniently presented in unit dosage forms, and

2s  prepared by any methods known in the art of pharmacy.

In the practice of the invention, the most suitable route of administration as well as the
magnitude of a therapeutic dose of omeprazole form A in any given case will depend on
the nature and severity of the disease to be treated. The dose, and dose frequency, may also

30 vary according to the age, body weight, and response of the individual patient. Special
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Preparation of omeprazole form A

Omeprazole (55.8 g) is added at room temperature to methanol (348 ml) containing
ammonia (1.3 ml; 25%). The suspension is thereafter stirred in darkness for approximately
s 45 hours and then filtered. The filtrate is dried 18 hours at 30°C under reduced pressure (<5

mbar). Yield: 43.9 g.
Example 2

to  Preparation of omeprazole form B

Omeprazole (50 g) is added to methanol (750 ml) containing ammonia (0.7 mil; 25%) at
50°C. The solution is thereafter filtered and cooled in about 20 minutes to approximately
0°C. The formed crystals are filtered and washed with ice cooled methanol and then dried.

15 The filtrate was dried 24 hours at 40°C under reduced pressure (<5 mbar). Yield: 39 g.

Exampie 3

Characterization of omeprazole form A and omeprazole form B using X-ray powder

20 diffraction

X-ray diffraction analysis was performed according to standard methods which can be
found in e.g. Bunn, C. W. (1948), Chemical Crystallography, Clarendon Press, London; or
Klug, H.P. & Alexander, L. E. (1974), X-Ray Diffraction Procedures, John Wiley and

25 Sons, New York. The unit cell parameters for omeprazole form A and B have been
calculated from the Guinier X-ray powder diffractograms using the program "TREOR" by
Wemer,P.-E., Eriksson,L. and Westdahl, M., J. Appl. Crystallogr. 18 (1985) 367 - 370. The
fact that the positions of all peaks in the diffractograms for omeprazole form A and form B

may be calculated using the respective unit cell parameters, proves that the unit cells are
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15 -1 m (medium)

1-3 w (weak)

Some additional weak or very weak peaks found in the diffractograms have been omitted

from table 1.
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6.0 m 7.1 vs
5.6 s 5.9 m
5.2 S 5.6 m
5.1 S 5.3 s
4.89 w 5.1 s
4.64 m 4.54 m
4.60 m 4.48 s
4.53 w 4.41 m
4.49 m 4.14 w
4.31 m 3.75 S
4.19 w 3.57 m
4.15 w 3.47 s
3.95 w 3.40 w
3.71 s 3.28 s
3.59 m 3.22 m
3.48 m 3.02 w
3.45 s 2.97 w
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Form A Form B

d-value Relative | d-value Relative

(A) intensity | (A) intensity

3.31 w 2.87 W
3.22 2.37 w
3.17
3.11
3.04
3.00
2.91
2.86
2.85
2.75
2.67
2.45
241

(7]

€ |€ € |€ |€ |€ |€ |€ |g € B

The triclinic unit cells are:

Unit cell form A Unit cell form B
a=10.410(4) A a=10.257(10) A
b=10.468(3) A b=10.717(6) A
c=9.729(4) A c=9.604(10) A
a=111.51(3) ° a=112.14(7) °
B=116.78(3) ° B=115.56(5) °

v=90.77(3) ° ¥=91.76 () ©
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CLAIMS

1. Omeprazole form A, characterized in being thermodynamically stable at room
temperature.

2. Omeprazole form A, characterized in being essentially non-hygroscopic.

3. Omeprazole form A according to claims 1 or 2, characterized in providing an X-ray
powder diffraction pattern exhibiting substantially the following d-values;

10

Form A Form A

d-value Relative | d-value Relative
(A) intensity | (A) intensity
9.5 Vs 3.71 s

7.9 s 3.59 m

7.4 w 3.48 m

7.2 Vs 3.45 s

6.0 m 3.31 w

5.6 s 3.22 5

5.2 s 3.17 m

5.1 s 3.11 w

4.89 w 3.04 W

4.64 m 3.00 w

4.60 m 291 w

4.53 w 2.86 w

4.49 m 2.85 w

4.31 m 2.75 w

4.15 w 2.67 w

4.15 w 2.45 '

3.95 w 2.41 w




109&9&R&' () - #3 109%&9&R&' ()- 109%RIR& ()- 109%&RIR& () -

10%&9&&' () - CCCCCCCcC,; 109RY&&H 109RIR& ()- 109&IR& ()-#3 100}620&@ %05]3-
109RY&& ()- 109%RIR& () - CCCCCC. DhG ; 109RI&&H# S*1098& ()-1  SY(10W&' () -
109%&9&R&" () - #3 10%&9&& ()- 10%&R9&&' () - . DDDDDDDDDv U4 S10%-&&' () -
S10%-&&¥@ ¥9/088d mML0%-&&' () - 10940% 10% S! 1098& () - (S, * MLOPEARSESp02023
DDD+ESEEE| [ : vU4 S S110%&&' ()-S S10%-&&' ()-S S, 10%-&&' ()- S10%-&& () -
SL! S10%-&&' () - ( SS910%-&&' () - E#F&F- F. FpF6FbFvU4 S

S&10%-&&' () - =&10%-&&' () - =&10%-&& () - =&10%-&&' () -= Sf 10%-&&' () - s(

S, s10%-&&' () - 6F7F?FCFLFVFMF| \ <vU4 S

&10%-&&' () - =&10%-&&' () - =&10%-&&' () - =&10%-&&' () - =&10%-&&' () - =#3

% FbFkFuFvFzF} F{ _?vU4 S &10%-&&' () - =&10%-&&' () - ==#3

0 0 ' - = 0 ' -= 0 ' - = ?

8{?%9/0{2%&8 29@%%%.{@%%{)& é&‘%‘loﬁ‘é“é‘é %%étl: c'?z'tzilransFE%,'%%acterged by having a triclinic
%&10%-&&' () nmdeddwidphdameterd FFFF_?vU4 S

&10%-&&' () - =&10%-&&' E)) -=&10%-&&' () - =&10%-&&' () - =#3

%&10%-&&' () - =FFFFFFF <vW4 S #3

Y810% && ()§=_:1§#§%T§58A,(9='16&%9?’3’5%'c@ﬁ%%@1(1)1isff'??}°,°ﬁ:-ﬁ'1:5.5§5)‘[,)" uos

#3810%-&8&' (
¥=90.77(3)°.

5. Omeprazole, characterized in containing more than 50%, by weight, of omeprazole
form A according to any of claims 1-4.
10
6. A process for the preparation of omeprazole form A as defined in any of claims 1-4,
comprising the steps of;
a) dissolving or suspending omeprazole of any form, or a mixture of any form, in a
suitable solvent;
15 b) allowing the solution to crystallize, optionally using omeprazole form A to
induce crystallization, and

¢) isolating the omeprazole form A thus obtained.

7. A process according to claim 6, characterized in that the solvent used in step a) is
20 chosen from a group consisting of methanol, ethanol, acetone, ethyl acetate, methyl

tert. butyl ether, toluene, or any mixture thereof.

8. A process according to claims 6 or 7, characterized in that step a) is performed at 15-
25°C.
25
9. A process according to any of claims 6-8, characterized in that step b) is performed

during a prolonged time period.
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