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NEW PROCESS FOR THE PREPARATI ON OF ESOVEPRAZOLE

NON- SALT FORM Fi el d of the invention The present
wOonuv@Ews7oe rel ates to a new process for the prepgaiSaLi06/M01381

of esoneprazole non-salt form Further, the present

invention also relates to new crystal nodifications

prepared in said process, the use of said new crystal

nodi fications for the treatnent of gastrointestinal

di sorders, as well as pharmaceuti cal conpositions

NEYS MR GESHFORSIHE BREEGTARON OR BYOMBYBAZHaE AN $ALdy FORM

art Omeprazole, i.e. the conpound
5- met hoxy- 2- [ [ (4- met hoxy- 3, 5-di net hyl - 2- ‘
Flﬁwg?w¥?%{lhy| ]sul finyl]-IH benzi m dazol e, and

therapeutically acceptabl e salts_thereof, aie
The present prpntipn roetes tog newnioress §pihe Bregatgtipy gk esgaenrgolg non-salt

forﬁ? iFﬁﬂhercﬁl:g@?éé@ﬂ' in%%.r?ﬁiaﬁotrgﬁtﬁ [ ﬁéﬁf oA @MnbdiffcBons prepared in

stereogéni c center. us, oneprazole-is a racemc
saittipxdogsse thefuse bBsdidwes icrygtad nexdiivatiomseios thettteatnint afigastrointestinal

.S-enanti oper of oneprazole, the |latter having the
dlsgeﬁé% P WAL ABP 169! HOFPOBLGRL HRUARP B‘(%xi um(tm)
IS a new generation of proton punp inhibitors, wherein
the active pharnmaceutical ingredient is esoneprazole
Bankgynwsi ¢fithambentioivadgsmepr azol e sodiumsalt is
commercially available for i.v. adm nistration.

e L T A L
‘ . . ¢ .

S Rl L R e L

ard@stN@ddiiM EPEf120he (+)-enantioner in non-salt form The ‘

(+)- enantiomer of the non-salt formand the
(-)-enantionmer of the non-salt formwere found to have

S L b A e R
ste?&%@ﬁiic‘%@ﬁé§ TRLE o?rf‘eﬁ?efzbf%qg a kAR OB U8R its two single enantiomers,
the R- and S-enantiomer of omeprazole, the latter having the generic name esomeprazole.
Esomeprazole (Nexium™) is a new generation of proton pump inhibitors, wherein the -
active pharmaceutical ingredient is esomeprazole magnesium salt. The esomeprazole
sodium salt is commercially available for i.v. administration. Nexium™ shows

improvements in the treatment of GERD compared to previous medications.

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. The conditions for the optical rotation

measurement for each of these enantiomers are described in WO 94/27988.

Certain salts of single enantiomers of omeprazole and their preparation are also disclosed

in WO 94/27988. These compounds have improved pharmacokinetic and metabolic
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Certain salts of single enantioners of omeprazol e and
their preparation are also disclosed hi WO 94/27988.
wohew@eriaspounds have i nproved phar macoki neti c Pa@mMSE2006/001381
met abol i cproperties, which will give an inproved
t herapeutic profile, such a2 a | ower degree of
i nterindividual variation. W 96/ 02535 di scl oses a
process for the preparation of the single enantioners
of oneprazol e and salts thereof. WO 98/ 28299 disc] oses
propeities)-vdticl will giveran sRprexeshisranewicnrable. wah s flewsr degree of
. prepare? fromthe correspondi ng sodiumsalt either by
intermeleyidyal vaatio8n from an organic sol vent (Form A) or by
reaction crystallization froma water /acetone m xture
(FormB). FormB is said to be a | ess crystalline
W 062 5YHREI6EE G4AS:eh e ey ppaathtion afsbssingle epoitipmerpdl c
forms of esoneprazole non-salt formdenoted Form | and
omEpragolk land els4ETed7 A (Chi na Acadeny Sci Chengdu | nst
Organic Chem discloses a process for the preparation
of solid-state optically pure neutral S-(-)- and
W@T%TQSQ@%REBg&l sEHid-Batedbride§€&doRlebRRo hoh Bat tHrBVreftEed from the
i'gure”1 1s an X-ray powder diffractogram of
cOR&POREN A el iemnal eister byrpyliAllizaioh dronBan EEgenic eolgent(Famn A) or by
X-ray powder diffractogram of esomeprazol nogisall
reaetidi Piystatlizetiorcfromiaguater /3cqtene R AHorghhiY %me is said to be a less
di £fract ogram of esoneprazol e non-salt nodification E
CrfalifedOM s an X-ray powder diffractogram of
esoneprazol e non-salt nodification G Description of
the invention Various salts of the S-enantioner of
WO 7260 R ardaoyjelnchred Byo papmbrphir fpsmapi ¢sgmgprazelegon-salt
the sodium potassium and magnesium salts, in a nunber
fbﬁﬁdSRQRﬂE@Qﬂ{%ﬂ@ﬁOHﬁéBifications. Furt her, oneprazole
(non-salt form is crystalline and exists in severa
stabl e crystal

CN1467207A (China Academy Sci Chengdu Inst Organic Chem) discloses a process for

the preparation of solid-state optically pure neutral S-(-)- and R-(+)-omeprazole.

Brief description of the drawings

Figure 1 is an X-ray powder diffractogram of esomeprazole non-salt modification B.
Figure 2 is an X-ray powder diffractogram of esomeprazole non-salt modification C.
Figure 3 is an X-ray powder diffractogram of esomeprazole non-salt modification E

Figure 4 is an X-ray powder diffractogram of esomeprazole non-salt modification G.

Description of the invention

Various salts of the S-enantiomer of omeprazole, esomeprazole, can be crystallized , e.g.
the sodium, potassium and magnesium salts, in a number of stable crystal modifications.
Further, omeprazole (non-salt form) is crystalline and exists in several stable crystal
modifications, but the non-salt form of esomeprazole is much more difficult to crystallize.
Initially the non-salt form of esomeprazole was considered impossible to crystallize but

eventually a number of crystal modifications have been found. A common problem with
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nodi fications, but the non-salt form of esoneprazole
is much nore difficult to crystallize. Initially the
waam7galsf or m of esoneprazol e was consi dered PCT/SE2006/001381
i npossible to crystallize but eventually a nunber of
crystal nodifications have been found. A common
probl em wi t ht he previ ous processes is that they are
difficult to control and often an anorphous | unp nay
the ﬁr@%h@gﬂ&eé@@s fsahdreikyhed eirgotlhe onisl aldldfieath amosghang Bump
he present invention is an |nproved process for .
maypinijadyibe domntes bebore the erystyHagtion sEstsnblis BEStANE IYAR{ON 1S an

. he def.i cj j '
G D i ST e
defidfaflcigd |§10chia R&lieAmetholif he pysta ihventioy improzestive ceystallézation

non-sal t -nodification B, conpared to earlier . . tion B
progmsp EbelEs INCRAESS thp POVERSIY O SREeseiR Ut tymedication B,
resence,of k| i iraddbivce of
congiRERE el aff e s PSR o KR BRI el e
addeionst Bdsk iz ileiesdentidily imsowsisoprtioni of gbgmdpeanold mammplitfae during

during the preparatjqn of eso razol.e non-salt .for
crystiTianeon Hovih FEPL REly DBe o RR M A 08 HE FeaitPhiof b Pprazole
nor?sfa?t%%ﬁ’i & Qéé@f?{?aﬁlﬁoa udRN ledbin Sibiak sAMBGhapiosad pBsssad Sumber of
SHRd "5one of i Re

e novel crystal nodifications are
novel alykial modifichtisnspos Sirbké Somd efgheseaovelropyssgl godifications are

characterize. Others are t.op short-Ilive 1
stablp g}a(ég'{l,lé PPssiblg ﬁ(alsg][afe', ﬁryoqnf:}ecfxgragregz% Qt}éerg ra{/e;{ % }Ixc?rtn lewed to
chabbicl el aRd i JERrERE B ler it Alis waielindd @arhyy anishetrstae) and are
I'nto vari ous anorphous fornms upon drying and are,

. as a...
. transborsegintoceyios imprphpus forng pperadiyBeispd Akt ¢ Raipeayepce, difficult

as al so surpri.sin . - . d
o GRS BB A SRRl AR prsnt improv
proeb¥SlepthinREVibhIRkhONSs cryaal faedificattiss edn b prodaced wi gy izgproved

higher) crystallinity. Still qther new cr s@alth "
(higioet) EriystatlingiysStalt ethebréeerysial mpdifisaidans e %F%‘E gthp presen

er f.ornmed at ' Ralahy ass
o RRTR G TR PRt RSl o
prat@gssall fheQugbdiicaivns etayqhsstticivzhanmimbeo phradditiqnal foags with less

crystalline content. The process of the present

crystalkéme ¢opteni-ender s possi bl e the use of the novel
crystal

The process of the present invention renders possible the use of the novel crystal
modifications and their properties, e.g. filtering properties, ease to handle, etc. The process

of the present invention is thus more effective and efficient than those described in the art.

The present process is advantageous since it allows esomeprazole non-salt form to be
prepared directly from a corresponding base addition salt, e.g. potassium salt, in high yield
and in good quality. Additional merits are high reproducibility, good process ability

including safety, in an environmentally friendly solvent like water.

The process of the present invention shows that it is possible to crystallize esomeprazole
non-salt form in a controlled manner from the corresponding base addition salt, e.g.

potassium salt, in an essentially aqueous system. This is accomplished by slowly adding an
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nodi fications and their properties, e.g. filtering
properties, ease to handle, etc. The process of the
worew@atizs nvention is thus nore effective and e€TiSE2@M01381
than those described in the art. The present process
i s advant ageous since it al hows esoneprazol e non-salt
formto be prepared directly froma correspondi ng base
addition salt, e.g. potassiumsalt, in high yield and
acid 1 AR nfibN é %ouMﬁtﬁder@ﬂ paseadditornsat dfiegdmeprazole, e.g. the

repr oduci bi y, good process ability in ud
potssafuet salt, pml :aﬁhemsmﬂ ﬂg At addional P%ﬁ?dﬁﬁ gq ¢fithe acid shall

be qqngr%gedp @P%]rf Cl?elgsl rﬁ d Zﬁi%ea?ltadkiﬁl\()ﬁﬁ‘ﬂ Q0 sﬁapé(‘ésanteﬂﬁhe to

e “esonepr azol e 'non- sal
the s Pdtéh itls BaskRnd et tﬂhermyﬂelhzittomrratteh’éh@:pnesm pmmelssrtb;us

base addition salt, e. potassiumsalt, in direct]
eff@s@selmtcpeﬂrcplyﬂ?&qafeaﬁéh%@étcbﬁgeﬂ‘ﬁ éhfi rétea‘tféBPFpF?ar“érﬁBB“ fhgt directly

trargsla}?ev%dtlxtg H%%F&/%d%?&ﬁfc d%%aﬂ r@c%§ ?Hc)éss%f%ﬁ@ Besent invention

ase additi n sa esoneprazol e, e.qg.
corhftesep GHedeBowitigSapt;, and in the presence of an

addi ti onal base. The addition rate of the acid shal

be controlled, and preferably |ow, and by adding an

1)a5§j§351'vﬂ{é3aj ba@@%‘dl 1SS FesdeMALANEin Wiket Bt SMIERN adt dnd amine

easi er cont ro the crystallization rate. The
pﬁzeent process thus effectively controls the rate of
pH change, i.e. the rate of supersaturation that

gfm§n§u¥k%ﬁQ%§lﬁhqiﬁ'nto i nproved products of said

e process-of the present invention

mi%gﬂ.%t‘*{% h{é aE&'eln%ﬁdsaﬁ S ERrydAILE SROkMhRIhEfIIASE crystals.

esoneprazol e 1 n water containing at
| east one an1ne Bi; ii) Adding at |east one acid HA ;
iii) Alow ng esoneprazole non-salt_formto
In onysnbddiingat it pressvainyeptien the apes Bt }ﬁsﬁtﬂaquamq AOfiGQr ammonia.
enbodi nent of the present invention the amne B is an
organi c amine or anmonia. In one enbodi ment of the

In ,%;; gr;gqt) 1Iglg¥t§onft 3 Bretset]n% ufav%lntmn the amsd I%&% %na{ncorggﬂlg a8l of'a mineral

acid.

In one embodiment of the present invention the base addition salt of esomeprazole is
esomeprazole potassium salt. Said esomeprazole potassium salt can be freshly prepared
from the corresponding achiral sulphide and more or less immediately taken through the
subsequent steps defined above. If so, the esomeprazole potassium salt can be prepared by

any of the methods described in the prior art and thereafter dissolved in water containing

an amine B1.

In step ii) the pH is adjusted to produce esomeprazole in its non-salt form. This pH

adjustment can be made by the addition of about less then 1 molar equivalents of a suitable

acid HA{, preferably 0.2-0.8 molar equivalents, more preferably 0.4-0.6 molar equivalents

(relative to esomeprazole). The acid HA1 is usually added as an aqueous solution.
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In one enbodi nent of the present invention the base
addition salt of esoneprazole is esomeprazole

woab@Egs7asn salt. Sai d esoneprazol e potassi um sBCT/SEA06/001381
be freshly prepared fromthe correspondi ng achiral
sul phide and nore or |ess ifnedi ately taken through
t he subsequent steps defined above. If so, the
esoneprazol e potassiumsalt can be prepared by any of

Exa&?@gsg(‘ﬁfﬁg d?{‘ﬁ&j %gércnbrg)gﬁ%y ph{'§ 618{ lifltePlot all I'é‘dqd% et Rk Witer-

arning an amne B n step i)

t.he 1S J t . 1.0 . r i i .
sofplf R e o R e i GRIERI IR ARl hid Hhroctloric
aci@dditoh @oxade, afbatetit esid. t hen 1 nol ar equi val ents of a

suitable acid HAl, preferably 0.2-0.8 nolar
equi val ents, nore preferably 0.4-0.6 nolar equival ents

In éﬂg@le?%h%&dih%nﬁmgfe%ﬁ bfkentidi&otebhzbiBisodiGmmuas hised in step i)
added "as an aqueous sol ution. Exanples of such acid HA

defoednpbowes, but is not limted to, all acids that form
wat er sol ubl e al kaline salts, e.g., citric acid, sodium

bi car bonat e, carboni c acid, hydrochloric acid, carbon

di oxi de,. ,and acetic id.. | . ;3 L
Thppaeeet HERer o eupRaprus SrERERIuREE RICRE A 3 coination
step i) defined above, The process of the presen

withrfhe prepane Gg%alﬁmé Bie T bedtaftin FROBH SRl AT e
conpi nat i h i i i
et R PO RO o 0 A L BF B s

i zat1'on
ocess .co .ed t £, ' .
BTN RILl B ARRIDABPERR SO0 leathopore
the acid HA . i1 | f
WA OB RPIORE o A6 PR BE B A RRRA T o B g S
tQ_prepar th .. t al difj [
BB SR SRbiS% 57 PR R8st B prges o
thd ]{fk‘%séﬂ'ﬁ REERFonindeREIART 8RN 1S thové @BhveRens ipitticslaind gives a more
process is nore convenient, practical and gives a nore .
cop@oﬂﬂMr}r&wllzﬁtl}bgt Hid preeass ohthe Presepfiprasion yp estqqlgssﬁ]ég%ﬁuﬁon,

av|01 g%‘iﬁa‘l u@npu o(rer%at%orl of the gélolrr%tp?azﬁfél iR form, and allows for faster

addition of acid HA1. The net result is thus a faster (less time consuming) and more

reliable and up-scalable process.

All esomeprazole non-salt forms obtainable by the present process can be dried using
conventional drying processes, as appropriate. The drying procedure actually used will
slightly influence the position and intensities of the peaks in the X-ray diffractograms of
esomeprazole non-salt forms B, C, E and G. In order to fully reproduce the diffractograms
of Figure 1 to 4 it is important to carefully follow the procedure of the Examples. Slight
deviations therefrom may influence the position and intensities of the peaks in the X-ray -

diffractograms

The amount of amine By that remains in the formed non-salt forms is small. In most cases

the amount is below 50 ppm, preferably below 20 ppm and even more preferably below 10
ppm.
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avoids intial lunp formation of the esoneprazole

non-salt form and allows for faster addition of acid
weolkbe7/o6hies net result is thus a faster (less ti RET/SE2006/001381

consunmi ng) and nore reliable and up-scal abl e process.

Al'l esoneprazol e non-salt feérns obtainable by the

present process can be dried using conventional drying

processes, as appropriate. The drying procedure

actually used will slightly influence the position and

intensities of the peaks in the X-ray diffractograns
Fordfie asudemoe af ddubt Héntode understaps! that vdereinghig sesciiiGRtigp gayocess
to fully reproduce,.t. of £ 1. B, 0f «f : »
sef SRS ishds QA BF o PP SRR el feuprdte” o
“dekin8] BRPiRStepIincaitpasdetha firnnscirtiag efd birdmydefinition as well as
i nfluence the position and intensities of the peaks in
eachlaad Xl ofheditfer dafinionsles thphsteBnount of anine Bi t hat
remains in the fornmed non-salt fornms is small. In nost
cases the anount is below 50 ppm preferably bel ow 20
ThéPitatn6ré ©R 1630 iempdiakB ab iyediel theorkgenp pracEmatiomis to be
avoi dance of doubt it is to be understood that eLe. time t
understeefl i mepadhatithatbssivsn gL astiop éﬁ*ﬁﬁ]o‘?‘3 @Fé‘?f‘?l%‘%a sucq a time to
Ny | L £ The 6 ﬂhﬁ@gé erformed
oG R e, L O et
coBiteeabpisesn tine phovided thatodnerdarehas hderbtabertdtogivoid degradation of the
definitiopn as well as each and all of the other
aCtyerPRIPPH¥hs for that step. The phrase "nore or |ess
i mredi atel y" as used in the present specification is
to be understood to nean that the subsequent step or
Ex@Ghle90f Shiable Ranen { REREE, tak isus Hindteditornimony,aiiethylamine,
degradation of the active conpound. This subsequent
mefiyeRnEeethlutedianiperdionodhing médteobnbiye, tamethylaming, me
_provided that due care has been taken to avoid
diefodraimsanrd desthylABNsct i ve conmpound. Exanpl es of

suitabl e amnes B include, but is not limted to,
anmoni a, triethylam ne, .
Another object of the present invention is to provide new stable crystal modifications of

esoprazole non-salt form. Esomeprazole non-salt form can exist in more than one crystal
modification. The crystal modifications or forms are hereinafter referred to as
esomeprazole non-salt modifications B, C, E, and G. The notation B, C, E, and G relates to
the order in time in which the crystal modification were invented, not to their relative

thermodynamic stability.
It is an aspect of the present invention to provide esomeprazole non-salt modification C.
Esomeprazole non-salt modification C is characterized in providing an X-ray powder

diffraction pattern, essentially as shown in figure 2.

It is a further aspect of the present invention to provide esomeprazole non-salt modification
E.
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nmet hyl am ne, et hyl enedi am ne, ethanol ame,

di et hanol am ne, trinethylam ne, diethylam ne and
wdizoetoayil2am ne. Anot her object of the present PAVSRE2(06M01381

is to provide new stable crystal nodifications of

esoprazol e non-salt form ESoneprazole non-salt form

can exist in nore than one crystal nodification. The

crystal nodifications or forms are hereinafter
EsoufRpizbRthdnGsaft In RBEEHER 826 biard@eriged| ih providing eaKiappoBder

C,'E, and G The notation B, C,_E and Grelates to
diffrdetion pakéern gssentigBy phshafindh fighee 3ryst al nodi fi cati on

were invented, not to their relative thernodynam c

stability. It is an aspect of the present invention to
It i AihELaDe QT MiciRedent Moentival tb prwddd ésoatepramol€non-salt modification

Esoneprazol e non-salt nodification Cis characterized
G.in providing an X-ray powder diffraction pattern,

essentially as shown in figure 2. It is a further

aspect of the present invention to provide
Es@sépreplcial-alnaodifiedtion® i chiaterioed . fEsvidmgraa2otay powder
_non-salt nodification E is characterized in providing
diffspetivnpaiieotigentiady B ?1}%’{9 iBrigysg ?‘er n, essentially as

shown in figure 3. It is a further aspect of the

present invention to provide esoneprazol e non-salt
It isreslhdpectatfitonpi@senEsvRBpet2 preyidom Baproveigihiof atdnepragole non-

IS ¢haracterized in providing .ap X-raw.. er :
solgmpaesdron B s odeun e Sl B Sy ageyous
prephratiSn@MTha BR8N e@ErykBRinRy 5 @idtvnl BWVAIipasy dieigbio-tigsertio in

Irmproved form of esoneprazole nonsalt nodification B.
thetXeay ppwderdifffaoiogiamss a hi gher crystallinity conpare

to previous preparations. The inproved crystallinity

is shown by an inproved signal-to-noise ratio in the
EsdmbidzA10 neekalflinbfiifReti 0B &haracterized in providing an X-ray powder

diffraction pattern, essentially as shown in figure 1.

Tn order to ensure that a particular crystal modification is prepared in the substantial
absence of other crystal modifications, crystallization is preferably carried out by seeding.

This applies particularly to each of the specific crystal modifications which are described

in the Examples.

Esomeprazole non-salt modification B, C, E and G obtainable according to the present
invention is substantially free from other crystal and non-crystal forms of esomeprazole
non-salt form. The term “substantially free from other crystal and non-crystal forms of
esomeprazole non-salt form” shall be understood to mean that the desired crystal form of
esomeprazole non-salt contains less than 15%, preferably less than 10%, more preferably

less than 5% of any other forms of esomeprazole non-salt form.

The crystal modifications of the present invention are effective as gastric acid secretion

inhibitors, and are thus useful as antiulcer agents. In a more general sense, they can be used
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Esoneprazol e non-salt nodification Bis characterized

in providing an X-ray powder diffraction pattern,
wegsEmkiiagly as shown in figure 1. In order toPENSEZ®6/001381

that a particular crystal nodification is prepared in

t he substantial absence of 8ther crystal

nmodi fications, crystallization is preferably carried

out by seeding. This applies particularly to each of

the specific crystal nodifications which are descrjbed,

for prever®nied msaierent pE st e relatebrRISHIGNS iRy BapyRat gk Fspecially
C, E

. [ d G obt ai nabl e accordi. t ] :
i i, G ¢ 8 TSR CRROPNgor g Py REFSERes sl dpogena
Of; | Q" RITRRAAZD 6f SBBr Sdtrbinfeatingl dibRlers
ule éf%rﬁ{%% 1:ef g%?ing%t%f#s?‘ze from ot her cr%agtralln arlld 1 e_r
whéR Basifiy stianHibites efbctas destpblezg. én poientsaint NS Al thesipyl o
be ‘understood to nean that the desired crystal form o{
patesGrEpy MewUicen Slyspepsia, Bpriants vilbey@niomasficignsiro-esophageal reflux

s B L o B0 TRl 550 b SpSh Bt
caré %i%lf'attit%hs 'ﬂ?gétfénfsaxkitﬂ But® {l%ﬂe? S adioRR&dtinal Bluatig, Pfe-ahe
éffective as gastric acid sécretion inhibitors, and

poddberitively tapedveht aspiratin of metricagientasprevent andryeas sgess aylegration

sense, they can be usedfor prevention and treatnent. of
andyastlima, end Eprdmpeoeneat efovienp: FereT; tﬁe S mediicaHons b e

GRS Yl O UE98s 551 At o

Heﬂkﬁc%er FHELDEE TR Rlatt @8y ThE cHsRInbalfichfi@atofeint ineéntion
ot her gastrol ntestinal disorders where gastric acid

mdyriNdtehned faftfoatherit of thilammatory cendjtionmingaamaals singlgding man.
NSAI D t herapy, in patients with Non U cer Dyspepsi a,
in patients with synptomati c gastroesophageal refl ux
di sease, and.in .patig ' kR BAding MRYpARY: with an
AI_&’I %‘83@8 f‘t}@%a’f ?@“‘E‘%ﬁ‘%‘@ﬁ %a%’g ?D'rrﬁlg gﬁ’éﬂi \f/cg car _em-éi t u%t [ on‘gl,
effg?ti\%a&ds@g%to? {Mé EdnRpEHz6lcHIRSA]t Bat. ol atasile, petoral or parenteral
eedi ng, pre- and postoperatively to %;gvent E
foamylhtiais) atludingdastant chediednay be gmplepet: Dosags foems include capsules,

stress ulceration_and asthma, .and.for inprovenment of
ta@ﬁtesbspemwrtswspertwsc@t%ﬁ %gﬁeﬂﬁkffati ons of the

It is further provided a pharmaceutical composition comprising the crystal modifications of
the present invention, as active ingredient, in association with a pharmaceutically
acceptable carrier, diluent or excipient and optionally other active pharmaceutical
ingredients. Compositions comprising other therapeutic ingredients are of interest in the
treatment of the conditions listed above. The invention also provides the use of the crystal
modifications in the manufacture of a medicament for use in said conditions as well as a
method of treating a gastric-acid related condition which method comprises administering
to a subject suffering from said condition a pharmaceutically effective amount of the

crystal modifications.
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i nvention may be useful in the treatnment of psoriasis
as well as in the treatnent of Helicobacter infections
wanaretiased di seases. The crystal nodificati oreTsE200v001381
invention may al so be used for treatnment of
inflammatory conditions in gmmual s, including man. Any
suitable route of adm nistration may be enpl oyed for
providing the patient with an effective dosage of the
esonmeprazol e non-salt form For exanple,. peroral or
Thepmirgositiont of the myeatiomingludpneImpfisiignp Wa)ﬂea‘gap?fﬁﬁﬂ PF Ragenteral
may be enpl oyed. . Dosage ,f orns i.nc¢l.ud :
adrapEia: THF SHBPa RS ISP eRr ALY 185 IR dasagp forms, and
ik ' DLEYI euti cal
wﬁ%%ﬁg%%?%X%%mégﬁ%?ﬁé%@ﬁR% ggggég?g?hﬁggi i cations of
the present invention, as active ingredient, in
association with a pharmaceutically acceptable
In thapractice ofdh¢ Ixenticss thesaesh PeitableioyteaysEABHABrafog s &pell as the

active pharnmaceuti.cal ingredient,s. i 1] .
magyigeios F*ﬁgt{lmféamtdﬂ%er %Bﬂ‘gﬁpﬁé P eenci’fﬁg SBAP v filfPof the disease to

| | , Rhythe bédansolhsigabody weight
be%%%%%ﬁ%%ﬁég?hggﬁkﬁgﬁha S pr%vidégg?%e uggﬁbf tﬁ% )
andreYisondt ofdifdiviatdl @ageritnSpidea! naypirtments mayde ngeded for patients

medi canent for use in said conditian

as well as a
ha\rm'rﬁg Boldingér-Ellisen symgroancy saaly ascnee! éérrfgg}gf doses Shith te Brprage
o S P PRt AT S O RERURIRE doses it e

ceuti1 cal

sofEVEG 1oWE tRIPHRE ARl TRIREINGoURIRhdiTes ft neAtbearsesifg to use doses
conpositions of the invention includes conpositions

ouldettabiaggdsartatabbelow) fooexuaple gy tatm fdaimentstaay jegnest IveT

conpositions may be conveni entl resented in unit. .
doshgs oSpehghes snch oD Re{5h PP SRPR 30 BT PGS PIHOR T U RSuch
rt of gal eni.c. phar e practice of the
daﬁfﬁé%si’??' ,Va{}h%et‘ﬁ%%ltg%%i%?gggé&g?out e of adninistration
as well as the magnitude of the therapeutic dose wll
depend on the nature and severity of the disease to be

In leb@asled suifbhie atalstosagenfidrd of ghef ooapesnd 9f hedgreatigympy cyver a dose
according to the a

» i ght and. f
cobgecoun G 0o L A 1 AL GRS o LAy

di\f/iggd gciasteg.%l{]%rsefemed dosage range is from 10 mg to 30 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
oral formulations described in WO 96/01623 and EP 0 247 983, the disclosures of which

are hereby as a whole included by reference.

Combination preparations comprising the compounds of the invention and other active
ingredients may also be used. Examples of such active ingredients include, but are not
limited to anti-bacterial compounds, non-steroidal anti-inflammatory agents, antacid

agents, alginates and prokinetic agents.
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havi ng Zol linger-Ellison syndrome, such as a need for

hi gher doses than the average patient. Children and
woabi7mateswi t h |iver di seases generally w ||l beaelSEL2006/001381

from doses that are sonewhat |ower than average. Thus,

in some conditions it may bH) necessary to use doses

out si de the ranges stated bel ow, for exanple long-term

treatments may request | ower dosage. Such higher and

The MR buHRSE $hefihPeritioh May BelTartb&rqRecededtacorp femmidtion into a
invention. Such daily doses may vary bet

en b to .. .
suit@0Ophaymatentigalfermylaticn. ar @@mpée,éheaq:ryafélsraé@%%}oﬁﬂ%ﬁ‘y fgppilled

conmpgound of; the.jnventi on may cover a dose range from
Orggnﬁgl% s mﬂﬁw?% al daily dose, adnministered in one
singl e dose or equally divided doses. A preferred

dosage range is from 10 ng to 80 ny. The coppound of
For thteeaviotdaape plodpulhy trersmepinindhetes e HF@paeiq Wﬁé{%ﬁﬁa T as the
i.n.intipat ] xture with a pharnmaceutical carrier
]xoggé%?%ngcggﬂgg%ventional t echni ques, such as the ora
formul ati ons described in WO 96/ 01623 and EP 0 247

Thqgggiﬁa_tagfgf g@%@ﬁ%&%&% ébmﬁiﬁéz‘ﬂﬁglgﬁhpgﬂagg%qegﬁqagﬁ%@ﬁ%&s, to be
chaga%@fséfbﬂﬁ-ltag%o%@ﬂﬁﬂfb@ﬁo&&aﬂ R&sK RN RO A Ppeak 18T any of the

ve Ingredients may al so be used. Exanples of such
aboe tharecterigpdenystal neodifivetioute ThisUfactalenerran of Perriedpt dgmonstrate
anti - bacter.ial .conpounds, nop-sterigdal .
e e
car@BfisPSOlced ahd &he3RQBAR oFREbstaaNY Al $nLf pédke i the &htdyqrowder
may be further processed before formlation into %'t
diffsadtioalpatephaightediceite harpeeris the coftal PefifsalgR les tysgreferred
crystal nodification il ] : - ¢
B
additisR@tuRednced. ncl udes the therapeutic treatnment, as

wel | as the prophylaxis, of a condition. The presence
of additional substances in a sanple, like

Raglrgﬁ rsf)re%?r%yéolp‘f/% ar?éféhpa'tlgg hthddhR&an be used to characterize the crystal

modifications of the present invention. Raman spectroscopy is further a technique that can
be used to detect the presence of the crystal modifications of the present invention in

admixture with pharmaceutical excipients.

The invention is illustrated, but in no way limited, by the following examples.

" Examples

General Procedures

X-ray powder diffraction analysis (XRPD) was performed on samples prepared according
to standard methods, for example those described in Giacovazzo, C. et al (1995),
Fundamentals of Crystallography, Oxford University Press; Jenkins, R. and Snyder, R. L.
(1996), Introduction to X-Ray Powder Diffractometry, John Wiley & Sons, New York;
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characterised by X-ray powder diffraction can mask

sone of the small peaks in any of the above
woher7aetiesi zed crystal nodifications. This facPCalSam®e/001381

can of course not denonstrate that the crystal

nodi fication is not present iiin the sanple. Under such

ci rcunst ances due care nust be used and the presence

of substantially all main peaks in the X-ray powder
Bud, Cf W(‘(ﬁ@@@ @Hérhﬁarclrys@mgr@pﬁf It @ehdonINadsaLbRIonZ 6 Klmg, H.P.

cr st al i fication. Is thus preferred to ana
& Alhmndmy $t B %’tﬂ)f Xr,ray Defﬁrg.ctmn E’Wéecgws &ohn Wil Aad %WS “Rew

ol gLl EERSE ks AR st M S PN <O [T 1

midu@esGRRh 26b 80° 26, Tﬂé%aﬁli)ﬁ txitke ARUyAet GatHoanBeRfial kdference since the
present invention. Raman spectroscopy is further a

additbarhmay) affedt itk tima apem@ onpwgartionef tetsampls J9d datsripdiegee the
posle, SLUSLAL DG L 8251 91800k 1BDLESED NYEIER B0 fiues

exc
hax’erb\égx? 5(?}9&6('1 §a§eh|oﬂ3ptréﬁ$®%xp&ﬁ’éncbﬁ( 0.05%29). Ualéhlaﬁdm irfy d-values

the fol'l owi ng exanpl es. Exanpl es General Procedures
waXdomythpewitker di ffracti on anal ysis (XRPD) was perforned

on sanpl es prepared according to standard net hods, for

exanpl e those described in G acovazzo, C et al
XREEP@2tancHIEATRAY Mr§ iPfhe Gingstal droge Zbisciox .

Uni versity Press; Jenkl ns, R and Snyder, R L.

(1996), Introductlon to X-Ray Powder Diffractonetry,

John W I -
et e e PN 2 £ BN 0 P hd porrspandine 50
1061 @olution. AhefeAbeshantie verd made eithbditdonvehiticayl round flasks or in a

ff
smgum&?éﬁlré’qﬁgg{c%ﬁg%{p? BSE erngieit NSt ighds 05 stinless
stee ﬁpakgg’r TofoRl ,?Igﬁ s f@&nﬂ%ﬁh&r‘a&kﬂh% of 8kl thPndBralidtionReas

es were a ed w thout nternal reference since
obtaﬁt&d&@distﬂgdﬂ)nﬁmaaprsmnmumpewhlchmﬂswe fier constpntadditianirga. The

of the sa and thus influence the
starting materlalnt%r tehe examples were esomeprazole potassmm salt (assay 83.9% where

the remaining 16.1% was methanol). The starting material was dissolved in water and then
a small amount of amine was added. An acid was then added to the solution to decrease the
pH from a start value of about 11-13 to about 8-9. pH value below about 8 shall be
avoided. The solution was allowed to crystallize and the slurry was filtered off and washed
with water. The samples were dried under vacuum and in most cases ambient temperature

was used to avoid degradation. Extended drying generally gives amorphous material.

Example 1.1

Preparation of esomeprazole non-salt modification B

Esomeprazol-K (7.9g) was dissolved in purified water (65ml) at room temperature and
aqueous ammonia (3.9 ml, 25%) was added. After this, 6.0 ml aqueous acetic acid (20%)
was added slowly (0.0365 mUmin). The slurry was aged for one hour before more acetic

acid was added (2.2 ml, 0.0365 ml/min). The slurry was left over night and before
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position and intensities of the peaks in the X-ray
di ffractograns. Measured peak val ues have been
wadpurgeeids based on previ ous experiences (-0. 05P2QBE2006/001381

Cal cul ation into d-values was done thereafter. XRPD
di stance val ues may vary inlzhe range 2 on the | ast
deci mal place. The mpjority of the exanples bel ow were
performed in 5-10 g scal e and correspondi ng 50- 100 mi
solution. The experinents were made either in

filtratoany 80 il ovadr waswedded todilue the SuFrya TRG Py e filipred off and

reactor coypled to heat i / [ - M Xi ng
washgl i au gy Pefimh el PEFPCyriadl Ll A el

impel lers. Controlled addition of the acid for

neutralization was obtained by using a Dosimat piston
Exdmp®p1.2whi ch allows for constant addition rate. The

starting material for the exanplges were esoneprazol e
Prepaiatia’s ol gaomeprazoeNOISad NG ffet& t he remaining 16.1%
was net hanol). The starting material was dissolved in

wat er - i e and
EslffirgER s B R R Qe Pl R Btbpetie

amfnbﬁi?ﬂ(@cgiB arl, 2590 evaehddedoTihe dolutkd was ciotadito §0%C. Axpyeous acetic
val ue

| bout .8 Il1.b i.d | Ut
A B S PP AT SRS ST 93 G RTY Srr s were
add2d @vh‘éﬁﬁgbﬁlgl Wil RadBleBradddd® iRl @estMBsRiod! TRdsubhERte was

vacuum I'n nost cases anbient tenperature was used .
alldveedat o ydtalisgrfadahows at F00Ce Khien ther sy Wae filierg 1oy agpywshed with

a o] erjal . le. 1. [ ificati
walEE OB REet B (P  EHER TRl G Bl modificaton
c.(7.99) was dissolved in purified water (65n) at room

tenperature and aqueous ammonia (3.9 m, 25% was

added. After this, 6.0 m aqueous acetic acid (20%
Evaz\%;leggﬁged slowy (0.0365 m/mn). The slurry was aged

hour before nore acetic acid was added (2.2
m, 0.0365 m/mi

pparalionof esRMeRr

qg Thetsl Ly | eft over night and
R R0R BL-RARFE S added to dilute the
slurry. The slurry was filtered off and

Esomeprazol-K (5.98g) was dissolved in purified water (50 ml) at room temperature and
ammonia (aq),(3 ml, 25%) was added. To the solution was added aqueous acetic acid
(25%) (2.5 ml). Seed crystals were added to initiate crystallisation. The solution was
heated to 30°C and after 30 minutes more acetic acid was added (1.0 ml). The
crystallisation started and larger lumps were formed, which gradually were transformed to
a white slurry. After 3 hours more acetic acid was added (1.5 ml) and the resulting shurry
was left over night. The crystals were then filtered off, washed with water and dried under

vacuum and 20°C.

Example 1.4

Preparation of esomeprazole non-salt modification E

Esomeprazol-K (7.9g) was dissolved in purified water (65 ml) at room temperature and

ethanol amine (3.9 ml) was added. Aqueous acetic acid (20%) (8.5 ml) was slowly added
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washed with water (4x30 ml) and dried at 200C under
vacuum over night. Exanple 1.2 Preparation of

wewmmweriagol e non-salt nodificati on C Esonepr arPorsK2006/001381
(7.84g) was dissolved in purified water (65 nl) at
room tenperature and anmoni &3(aq), (3.9 m, 25% was
added. The solution was cooled to 100C. Aqueous acetic

?gi 83%%5?/(_6. ;56 g)dvvas added to the solution slowy
: mn). Seed crystals were added wh . 6.m
to taasadutinad 01H36h myariay Sees ?r'\e/sfﬁtﬁlsa’feée é¢6f}§tt% Fr}?‘i@‘ét:’%gﬁﬂm%@- After

. Sybhstance was allo cr Id
thlsifé%%ﬂ e el gﬁ?ﬂ%&gﬂg B Pl o ooy el fhues
i i3R0bF6rcClle ishirdi was f{RRI cihahd/whshed with
Fms dvveécli@%&%ew %(%égm carl11 ed éri}}odi fi gatniq’lon C. Exanpl edll. 3
watBF @330 ail) anl dfedes 2F¥puades vecunonewa nightrddiepredict (Gbgr was a
Esonepr azol -K (5.98g) was dissolved in purified water
whits @rysialling; ppweth t enper ature and anmonia (aq), (3 m,
25% was added. To the solution was added aqueous
7 aceltlp acid (259 (2.5 nl). Seed crystals were added
xqgpledi%t i at e crystallisation. The solution was heated
to 3Q0C and after 30 minutes nore acetic acid was
Prepara T2z oN-$LMABNICIEHn started and | ar ger
l'unps were formed, which gradually were transforned to
a white slurry. After 3 hours nore acetic acid was
Es@fléfezol-X &.80g) wandistdlecd @gukrified gvasdr (65 snive sodne fempeyaure and

night. The crystals were then filtered off, hed
amwionke (et @ mhd S ive addrte AP ERIN AR OSER) &iﬁ;ﬂg Wgs added to

the]ébffutlj?)gl%%%vﬁ? 268%50 I{’ﬂ/Ien%IS @gerdac%gl)sltﬁs QR ascﬂ!a& tcﬁpiﬂiaté. &%télﬁgation.

The substance was allowed to crystallise for 3 days. Then, the slurry was filtered off and

washed with water (2x30 ml) and dried at 25°C under vacuum. XRPD analysis showed a

new form called modification G.

Example 1.6

Preparation of esomeprazole non-salt modification G

Esomeprazol-K (7.9g) was dissolved in purified water (35 ml) at room temperature.
Diethanol amine (4.14g) was mixed with 30 ml water and added to the Esomeprazol-K
solution. Aqueous acetic acid (20%) (0.88 ml) was added to the solution (0.1 ml/min).
Seed crystals‘ were added to initiate crystallisation. After this, 7.32 ml aqueous acetic acid
(20%) was added slowly (0.0365 ml/min). The slurry was aged over night before 0.5ml
acetic acid was added (20%, 0.1 ml/min), then 30 ml water was added and finally 1.5ml
aqueous acetic acid (20%, 0.1 ml/min)). The slurry was filtered off and washed with watef

(4x30 ml) and dried at 25°C under vacuum over night yielding 6.1g of modification G.

Example 1.7

Preparation of esomeprazole non-salt modification B
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Esoneprazol -K (7.99) was dissolved in purified water
(65 M) at roomtenperature and ethanol amne (3.9 nl)
woaso7addesl. Aqueous acetic acid (209 (8.5 nl) P@@EsSE2006/001381

slowy addedto the solution (0.0365 m/mn). Seed
crystals were added to initiéte crystallisation. After
this, 2.5 nl aqueous acetic acid (20% was added in

four portions every 30 mnutes. Finally, the slurry

was aged over night before, the slurry was filtered

of f and washed with water (3x30 m) and dried at 250C

Escifprigol Rry ook T B P RARE L0 0 Aot Rprangp and
| ddae@ti ERG i
o fSPBES NSRS P0) ) R0, GIBRoTRN Sl sfhows i
acid @39)L(@IRSRIAt Attt asfod a2y sdld{tiva)of (A8 Mnlnketic2694 (208 was
added. Aqueous acetic acid (25% (8. was. added to

2 ni

startdde Thoheid ivan addesninporiomabisig 20rminyptes -%@)&r}sﬁt%%aélpg started
SR B PR P AT R DB YR 08 10
w4 R8T ne sl Tyl At S
howhevEsiCanaewr fsealwerlforeatdrandithe hatpsonerGeraualipiransiorged into a

Preparati on of esonmeprazol e non-salt_ nodj fyat%a; @F d
slugey avkeghy weolettiovermiglhfy Thmerysfalsswire dien fHtegsd off. veagheay i water an
(35 at _roam.enperature. D ethanol am ne (4.149)
dnéé@ﬁ%(’%cdmwa{ﬁ o‘e'm wat er and added to the
Esoneprazol - K sol uti on. Aqueous acetic acid (20%
(0.88 m) was added to the solution (0.1 m/mn). Seed
crystals were added to initiate crystallisation. After
this, 7.32 m aqueous acetic acid (20% was added
slowmy (0.0365 mM/mn). The slurry was aged over ni ght
before 0.5 m acetic acid was added (20% 0.1 m/mn),
then 30 Ml water was added and finally 1.5 ni
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aqueous acetic acid (20% 0.1 m/mn)). The slurry was

filtered off and washed with water (4x30 nml) and dried
wato@®edzsnder vacuum over ni ght vyielding 6. 1gPOT/SE2006/001381

nodi fication G Exanple 1.7 Preparation of

esoneprazol e non-salt nodififati on BEsoneprazol -

(5.95g) was dissolved in purified water (50 m) at

roomtenperature and nmethyl amne in ethanol (33% 5
cLAMisWwas added. To the solution was added agueous

acetic acid (25% (4.94 m). After a few m nutes,

Pg%:g%ft iif\)/g greggréé%gsloaﬂegﬁ‘i@te'&n%ﬂ't forlP R Oer‘ﬁf?g &héiiaR of thee

ortions during 20 m nutes.
followirgtsédpki sati on started spontaneously but |unps vvere
formed. The tenperature was increased to 30 OC during
10 m nutes, then cooled down quickly to 10 OC and

D T HR&Me Q%E@Qd(ﬁ@ﬁi Rt esbRbeprHoletih WatbQidhidhg 23645t one amine
m)re crysta s were fornmed and the |unps were gradually

tgansfornmed into a slurry which was left over night.
The crystals were then filtered off, washed with water

H%dilg%aﬁgagﬂ%gggcﬁ um and 20C. CLAI M5 1. Process for
esoneprazol’e non-salt form conprising

iiif RAGWH agsbrﬁelgffaz&g Goh-QA1t RS cBlsBPSze dnjl il £6 DleVbidgdarystals.

ase a d|t| oh salt of esoneprazole in water containing
at least one anmine Bi; ii) Adding at |east one acid

2 Kbt o B P RO 0 o

sodWRAGEES accor d| ng to claim1, wherei n the base
addition salt in the potassiumor sodiumsalt. 3. A

3. RBERSSaRORIM Hiontritndl , olhatein the anties Bi is doheganie meinBior pgumonia.
an organi c am ne or ammnl a. 4. A process according to

4. g:,p?é{cnﬁilﬁcg\é? etlonclzglrrﬁ Helktn El'e amméaﬁmi)firﬁlmoma triethylamine,
methylamine, ethylenediamine, ethanolamine, diethanolamine, trimethylamine,
diethylamine or dimethylamine.

5. A process according to claim 1, wherein the acid HAj is an organic acid or a mineral
acid.

6. A process according to claim 1, wherein the acid HAq is either citric acid, sodium
bicarbonate, carbonic acid, hydrochloric acid or acetic acid

7. A process according to claim 1, wherein the pH after step ii) is about 8-9.

8. A process according to claim 1, wherein the amount of acid HAp added at step ii) is
about 0.2-0.8 molar equivalents. |

9. A process according to claim 1, wherein the acid is added as an aqueous solution.
10. A process according to claim 1, performed at ambient temperature.

11. A process according to claim i, performed at about 10°C.

12. Esomeprazole non-salt modification B essentially as defined in Figure 1

13. Esomeprazole non-salt modification C essentially as defined in Figure 2.

14. Esomeprazole non-salt modification E essentially as defined in Figure 3.

15. Esomeprazole non-salt modification G essentially as defined in Figure 4.



nmet hyl am ne, ethyl enedi am ne, ethanol am ne,
di et hanol am ne, trinethylam ne, diethylam ne or
wdizoetoayi2am ne. 5. A process accordi ng to cl ai mP@T/SE2006/001381
wherein the acid HAl is an organic acid or a mnera
acid. 6. A process according6to claiml1l, wherein the
acid HAl s either citric acid, sodium bicarbonate,
carbonic acid, hydrochloric acid or acetic acid 7. A
process accordlng to claim1, wherein the pH after
16. gt giprmadeutisal aﬁ@mnla@ngcor@nsmg@n@é@@@praé@@ rlaxlﬁglt mgdification as

1, wherein the
Aerd . of S Aot R Enre aoReR S FhadleBhlcity '
o claim1l, wherein the aC|d is added as an
mm%%&@gggﬁ ut ion. 10. A process according to claima1,
17. Refk@oaRg tr@étm’éﬁbwm@h cheptisssatimimstrdibn/of rartherepaltlcally effective
according to claim1, perforned at about 10C
am s ok pr esooleprazole-altaltms definedan pay obclagae h fodl 5|, SP gatient in
deflned in Figure 1 13. Esoneprazol e non-salt
necdbste9feat i on C essentially as defined in Figure 2. 14.
Esonmeprazol e non-salt nodification E essentially as
defined in Figure 3. 15. Esomeprazol e non-salt
nodi fication G essentially as defined in Figure 4.16.
A pharmaceutical fornulation conprising an
esoneprazol e non-salt nodification as defined in any
of claims 12 to 15 in adm xture with at |east one
pharmaceutically acceptable excipient. 17. A nmethod of
treatnent which conprises adm nistration of a
therapeutically effective anmount of an esoneprazol e
non-salt as defined in any of clainms 12 to 15, to a
patient in need thereof.



