THERVALLY STABLE THERMOPLASTI C VULCANI ZATE COVPOUNDS
CLAIMS OF PRIORITY [0001] This application clains

w@eriososyl from U. S. Provi sional Patent Appli cae€Dns2007/089137
Serial Nunmber 60/883,407 bearing Attorney Docket
Nurmber 12006025 and filed on January 4, 2007, and from
U.S. Provisional Patent Application Serial Nunber
60/ 957, 495 bearing Attorney Docket Number 12007014 and

| ncar por at ek ytaibng s W HbARla T o

[0002] This invention relates to thernoplastic
PriorityHtatenmientit e ( TPV) conpounds that are thermally stable,

= Cal -e - " hl h r " . licati()n
oo EER Gl RS LS AN St
No. 6087a%08MEed OEREhber A9 TRIBGhAd (8] Profistonel ApplehiiersNof60/887,499,
bat ch or conti nuous .t hernopl astic prQqcessi ng anﬁj’ . iret
filed J@M@éﬂt%n@%bé@@dﬁﬂéﬁ@b@m BETEIR\INCRROT q%ye‘f:%fen e n their entirety.
"vul cani zate" inplies, is a crosslinked elastonmer. A

TPV has a rubbery discontinuous phase in a
Field dfiRé IdRh&ishi C conti nuous phase. [0004] The ability to

extrude or nold ther, | astic articles t .
(0002156 T HRYEE0B T HEDBAIPEREs LT P ot cits1F
me&ylﬁ%ﬂﬁﬂﬁﬁ?ﬁﬁilﬁ%mﬂh)aﬁl%nﬁﬁﬁ@&bﬁ 8 sutAtiniteliEbenainieizplaiiaving a

terials formerly ‘associated with rubber, such az
chiral siifoe a®ol. ordyandoash, tednviinsion relatss iesrysialing forpps of sqlyated

) et c... can naow be made with. ; o = id-
laprazpsy RGP R £ G PLC b syl i s MBf P BRREAER vaflous ac
related B &hinfkti@s dopAReed to a traditional thernoset rubber

ich can not be re-processed. Therefore, an
i nternmedi ate supplier of TPVs can sell pellets of TPV

to a der .extruder to nake plastic articles of
Backgrﬁwf} gg{héﬁ gé%{rﬁor%el ying on the thernoplastic properties

j000310f Shee TR introdartidein the 1ae d 88 parten pureR iqﬁgﬁiﬂrﬁj)ave improved the
vul cani.zed rubber, properti.es. ~[.0005], TRV [evi

oSG RS BB D B b B e

reflux Q%ﬁéeﬁ@@@@)}ég&pﬁc hil@P aReat, ZanfidiRRsniiademd@ES), ulcers, and

cont I nuous ase of thernoplastic mght begin to hr
nonstesaifitlemtieflanmatone g SaRYyindysed gstrapatst YERP encompasses three

) integrity. SUMVARY .OF .T I I ] atanli MRrrett’
d1seaseaP@tegcgbeaannéergswweélﬁi Xtdiegr(?gsee r(gzéu%r}%—)" gng\klgtg %g%m s ’tagl erant ‘
esoph@fusNiZ8R ibeatsecONE hdtomsecr{tBRQEnot bf thh ptismpesitit srimtlates the acid-

means a tenperature applr oachi ng 15Q0C

Lat | t
secretiagsatls af3beo gtonpopygpahie W’é@@ IOF%MHa‘gﬂ‘@SN%gg fligpe used to
treat uPcre?sbéu%maé Quédgﬁal?ééstrmf aRd REWIHNGsociated gastric/duodenal ulcers.

10004] As antisecretory drugs, proton pump inhibitors are currently the recommended first
line therapy, being viewed as more effective than other treatments. In general, proton pump
inhibitors offer superior gastric acid suppression over histamine H2-receptor blockers. The use of
proton pump inhibitors by patients who suffer from gastric acid-related disorders is generally
believed to have led to an increase in their quality of life, productivity, and overall well being.
[0005] Proton pump inhibitors are also used to treat extra-esophageal manifestations of
GERD (asthma, hoarseness, chronic cough, non-cardiac chest pain), and with antibiotics for

Helicobacter pylori eradication. The goals of GERD management are threefold: prompt and
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a high tenperature TPV conprising a thernoplastic
phase, an el astoneric phase, and a set of heat
W@ @bsizzers at | east one of which stabilizes PEEUS2007/089137
t her nopl astic phase and at | east one of which
stabilizes the el astonmeric phase. [0009] Another
aspect of the invention is an article forned fromthe
hi gh tenperature TPV. EMBODI MENTS OF THE | NVENTI ON

sustaxné@%%ml@[tr&lof?&%ﬁé of B fﬁ‘ﬂ@d%%&ﬁl‘%g&ﬂ lhGRBiZAI§evention of GERD-

enent 'by the present invention can
related b@npmau?ﬁﬁ’é/(mmmmg stoictunoSemetkén, [Barreitts estphages, and/prat

w t hou ndu i.ment at.ion, can be
adenociiaogy. FIPTEATOGRLBIETPY o s BB ARE P PR a0 L fpss of ot
acute ahd %Ettgx?tp aﬁ%&ﬂehﬂ&ftd}EQDe‘mh PEmPfinkiBitaTe provale! erectlve relief of
aval e T

PVs 1 nclude TPVs di sclosed in S. Pat.
symptofiys&nd he@ihg ofohe ésophagitis, a$ yell & slsiavang D ZASH ¥eé15§ﬁl<ah

100061 o op Pk SRRl SBGEY oy PRI nStnd g Rygeens. e

solid-s2R0BR 1R 41A) as\WEe 2006HA BT Q g dé&ﬁ@@%ahﬂﬁ&ﬁ@oﬁé&@to its
2006/ 004698, and WD 2006/ 014273 (al | Pol

deveiopjoﬁrpo tach miidesgatgforyn (crygtallieqs |ag§)m}@§s)d}fy ag;pg eandigategan have

dszereifa}d%é'ilﬁ an eﬁ%ﬁ% ﬁ%;?érﬁ%ﬁ: g@g&%ﬁ&Pgh[\%g%ﬁ%lﬁ@ Befh@iaBility to be

reprodiSdei! Blidse ptopertiee papisipact thaultinat phagabartivslalhsas fotme, the
t her mopl asti ¢ phase of TPYs, of the inv

optimi RGP R FAASFRSTAPECGBRE A PYOFRICB R S0 i M gpyepinding the
most a{f&#{p Foldh fRRREMIRG: GRRRPH A Carl RBLACES 826 Al the cost of that

eratures at |least as great as their softening or
developmbmtl ng point. [00014] Pol on efins are preferred

t | ef
10007]501 PRFREAS PR TR R e E oy GHOORIRG) Rhitine
forms Q%ﬁﬁé&ﬁ@ly%@eﬁhﬁ' drug W etipsitent. it §Brovied boter ¢haaguization of the drug
based Fetrochem cal roduct| on.

candidpie n;-thrmqa argl Igwgwm aep espzmdﬂgq:rglpy ﬂLﬂ?{fgé@l{ﬂﬁCﬁg{)n of the form or
forms Wbt}'ﬁothe Last éombolaﬁ dnbE tﬁgrrr%ﬂé&ﬁc fff! O\I/%géri Q&H{)é}ﬁtll%d&se of manufacture.

YIer s and copol a- olefins such
The so8l8 sﬁhtcbcui/@ﬂﬁne ﬁ)fﬂﬁﬁ&)ep@sesi sivex Enverable plerhydolégythapémamorphous
3- net hyl - I pent ene, yl- 1- ntene anéﬁ) ,Errethyl
form oy M e GasicriS PYRSES. ahsméi’ﬁ D apuses ?’;ﬂ%‘ﬁ%‘é Stabyity

[0008]P © mﬁ}a %lﬁ} hﬂ ﬂ%g? RN B 0 a B8R Gadidhtt MRIySalRf influence its selection

pr opy ene erred. Pol ypropyl ene and ol efinic
as a phaopadeytieal acto.fe mgﬂe@lpnt(mlyll thtném(l@p)f foeny gortaﬁ @hﬁ@ﬁﬁogtgfqabcomposmon
erties best ex | ai,ned f
One S‘H} IPF‘ESW% G WEEHIT & pall?fds yﬂsol‘%a%%c%r oper (9 bef‘d?@and afgﬂ milling.
Fiowa&ﬁw affdoieth@bdsk REthPOhi¥R e Mbtbhalds mwmg p&hﬁsﬂmg’%ﬁﬁ) a

MPa to about 1 GPa, e:jégl eld stres% of about h
pharmadsetieal 3@mpgition Whenrpash derpfithope wesredersmRaymd rde r'h%%‘b‘ﬁtpas" eac

other esg(ll@ Rt %&ﬁzﬁ* 15%989115{%11598194 flat @%{ &t 4BuRfin aevelo'gmg a tablet or

conmer ci al proaucers uses
capsulRﬁIrﬁluﬁd‘bﬁBQ whikh peytricesssitdih eheMsRoE gﬁuianmﬂg}eh fiy mﬂogbxb gilicon dioxide,
05 to about 1400 nd referab m P? Q.2 &P
tale, sfa%@r (7RSiG/Ca iy iU RICHP haigo na?#&%’rm%yf%nﬁ%’ d state properly ot a
pharmaceutical compound is its dissolution rate in aqueous fluid. The rate of dissolution of an

active ingredient in a patient's gastrointestinal fluid may have therapeutic consequences since it
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kg | oad. For polypropyl ene, that MFR should be from
about 0.5 to about 70 and should be tailored to best
W@ 2008/0833¢1 shape form ng process, such as extr uBCDES2907/089137

i njection nolding. [00017] Non-limting exanples of

pol ypropyl enes useful for the present invention are

those commercially available fromsuppliers such as

DowCheni cal s, Hunt sman Chenical s, Fornobsa, Philli ps,
i hohi LARL Rmi dr $hay8éh BR: patient's
impact SRS 01(1)18?83? Spfif: RmiRRA achOL Ml Sier 00019] Any
bloodsisesint.abl e el ast omer can formthe el astoneric phase of

TPVs of the invention. It i referred that . .
10009 o) By Breiosh s S Pin g e iR Pl A sipes are
preparddBnti RANBNEH Bl hrédiRts drampasStidshan 6o R@rIEsrwafl B6m earlier steps.

relatively ihert to ozone attack and oxidative

Often filtrgticrd atriaonionband/ e fickonaitenssmiptrofesed faranoye Jewaaled by-

nsaturation avail abl r I '

producli S S0 Ricenan Bl Dt ieh Hopf oGSy ARkierBhosts b gam dereaso the
overalliyi€lll bfiheRghtieas. HENIbeh cryslliticinrimatate obberystaiingselvaed form of

copol'érrer el astoners (i.e., thos% el ast o ns deAI Ve(tjll'ne
the drugcapdidaty Péthin amyltizbtep sudessiian deress g gpiioms. A crystall
i i ool AR LEORfnSRvakHRRE a hi
e GH88 OPTES SR AR Sl W BB L e Bhaiper i
purity Bitermediagtday reduee tHeutead femshes pyrifomiog SEBS)nd tedber the cost of the

styrene-et hyl ene-et hyl ene-styrene (SEES) r.uhber .
synthelg oo SUFly HaHl or GUPPHES gy s for Syt fifgipthesis where the
desiredpott§ RS HORMENSBA bfo¥d &MCerfsoh ) tHeRRRN drué product.

styrene-i soprene- but adi ene-styrene (SIBS) rubber, .
[0010]st yThere petctiphlamesipsl goypestins-ase inflapeced SEmis) propestey of the particular

... S ene-et hyl enee | ene- I - Sl P
R I e
in the @lif@ISf 1 dry@hllinkd cefpsmyl. optrystatink Yotaeofyiias géfifiate dhgrmal

pol ybut adi ene rubber, nitrile rubber, butyl rubber, hi
behavighehagickrishesciram 48 B10ERhoY s ARoRsCTEY P%ﬁéﬁ%@?@‘ﬁ@ﬂlymf’fp i
i 8128 Seltin
form. B S e N R e S oo
point, thenégrneniciraranaspd tGakhd diffeahnk wdnning cdoymetny OSC) and may be

used, f%%og(gn;o" pg%%o gilg@%laSt ?s 4 %163:@@%%6( L I‘p@iéqg]g{l S]‘I‘r(zl}l‘ll;cc:ﬂhe?% ﬁsﬁl)a?c‘,ular solid state
form gbARDSf posRidesi&frcp &@s@il@éﬁ]ﬂﬁ@ Busd splcO@ORpic Badpetttayldarebitble by

preferred are ol efinic elastoners, esggr:l ally EPDM
powdeniemg diffrectizrOMRIND), bosls ceysta S{-ravsystglaeraphy) apdgpirared

fully. AOefinic,elastonmers are especially useful in
Spemoﬂ“—ﬁ?@y%’é%os%ﬂ&?cﬂnhq&e?' reasonabl e cost for properties

desired. O these elastoners, EPDMis preferred

because it is a fundanmental building block in polyner
Summgey ehthe Ianentiiyi neering due to its | ow cost and hi gh

VOl YTB i1 Aftidd re %{m't DBk i1Ph8Te, 3f[ACRethbxy-3-
[Ofm‘]i S gggiena% gtﬁéﬁprécia?%sg g ' ca?dep%sgé%ﬁi or?. EIPZ%M er?coﬂrirgjrasgesXy
methycDpetidinel) snahylaubidytae (1 pypyl-end, | HaRdndmidsasle. drdnown to those

.honconj ugat ed Hj ene. The, benefits of u?i n% EP ALe o

of skillygdhe @ dfearrealeg RHTRYPF BHESHY 27aE HAIN P drd ’
depencﬁﬁ'%rgh R foﬁﬁ,qpﬁq%g hEReIvhel PO @IS GManded halte bR UAEREred as

tenperatures, the ability to be oil extended to a
crystallino s vatenefdlapfazherwiitfethe solyvauts d dodfoxanss WHIE, medpnelj and water,

respectively.
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[00022] Selection of an olefinic elastomer from
comerci al producers uses Money Viscosity properties.
wab@shesmey Vi scosity for olefinic el astomer CREI/DS29gE089137

fromabout 1 to about 1,000, and preferably from about

20 to about 150 M. 1 + 4 @100C. For EPDM that Mooney

Vi scosity should be fromabout 1 to about 200, and

preferably fromabout 20 to 70 M. 1 + 4 @ 100C, when
[oo12]th el"lﬁ‘:| 1@%&%%33‘0%1@’2&5 %‘Qﬁﬁarﬂa&éﬁt&hﬂ corfRBitioh T inMBiting gastric acid

exanpl es of EPDM useful for the present invention are
secretionhoswricogreeystillind lgacmmilaamzelefhydmtwcprdm foghajnvention in an

o SRR A N B O B s o
1nventn§¥éq9c5‘g@>bides f@de aF freattioM fouaits aMdtiBlited @aBgoiatesti (GI)

The el astoner itself may be provided in a
dmOﬂkvhﬁﬁb@yﬂm$eﬁ@¢¢%ﬁdE¢@Weexanple el astomers are
available in liquid, powder, bale, shredded, or
pelletized form The formin which the elastoner is

Bnefmmbﬂ;@ﬂoimfelmam@gs the type of processi ng eqw prment
paraneters needed to faormthe TPV.
(00131 o il 1Bk XIRPT prttepeokirystaliipe ﬂéa&ane%%ﬁm? ifprggalphemi-solvate,
(processing el astoners in these various fornms and wl|
nmake the appropriate selections to arrive at the TPV
[0014] conBign2 istthe T GAhthermuganiod arysfalld@2i44-dBeenafacemaiatilaprazole hemi-
S%abl hl zers [00025] The present invention uses a
solvate ation of heat stabilizers suitable for both the
[0015]t heﬁ@)@t@ﬁ& mmﬁmi ot B8 sellagtionBiok ndiaas ic i[pRO2GIhemi-
Ther nopl asti ¢ Phase at Stabilizers [00027] Any heat
Soivatesf@t‘m Ci zer sui tabl e for a thernoplastic polynmer is a
can for v :
00161 ;s TS B 5 SN e AT Rl G anciracemic
ﬂapraz@lamldmd@blesteubrhh@se stabilizers which assi st

her mopl asti c wi t hout de- stabI|2| g or er
i00171de| E‘tge? Mﬁ% 15 spctraey ohfgydling disioep racﬁ’ﬁ‘l“b‘g@ %@;Y/gh%?l solvate,
heol ogy of the elastonmeric phase. [00028]
n-limting exanpl es of thernoplastic phase heat
[0018] st aBigl 6 rethe RIAMANIephenof cwst;aﬂmhdgﬁbﬂaop{w/racemw ilaprazole hemi-
p (gl_)%s)gom tes, thioesters, aliphatic am nes, and
solvate E and conbi nations thereof. [00029]
[0019; Conpgy ¢igthk DAY Abihakh 6f &94alRS 10f dibRefe/aginds ilagrapslasemi-
heat stabilizers include G ba SpeC| alty Chem cal s,
solvateChesmn Gra Cor poration, Cytec, Dover Chenical, and

o P o A0SHER PSS B3 gttt rom

D. pol ymsr is a candidate for use in the present

i nvention. Wthqut undue exper.. ion, one c .
100211 Figd e i Bhepmo At gmeed e W e Sy fpegn-solvate,
Form Wi ch assi st the vul cani zate wi thout de-stabilizing or

ot herwi se del eteriously affecting the stability,
[0022] nor Bigoll @ gpythe BISCr themtagmym of ciyktellinh ditfplesiciibppaalsdiemi-solvate,

Form D.
[0023] Fig. 11 is the solution state proton NMR Spectrum of crystalline THF/racemic

Form

Form

ilaprazole hemi-solvate, Form D.
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[00032] Non-limting exanpl es of elastoneric phase
heat stabilizers include aromatic am nes, netal
wW@le@sns3zat or s/ chel at ors phenolics, phosphites,PCT/US2007/089137
phosphoni tes, thioesters, and conbi nations thereof.
[ 00033] Commercially avail abl e sources of el astoneric
phase heat stabilizers include Chentura Corporation,
G ba Specialty Chenmicals, Cytec, and others. [00034]
[0024] El aﬁ’g OfBL e lﬁhﬁa% r$dh Q8 §1{)’sﬁh§{esf HI9PR3%]c E%EAZBE: hemi-solvate, Form
extrtsion, astone S react to concurrently
D. crossllnk to forn1vu|can|zates and becone the
i scont i nuous 0003
100251 Cr oGt |0 ke RARBEN Shestrogty by @lind B iREh i dapeole hemi-solvate,
Form TPO! YNer is a candldate for use in the present
I'nvention. Wthout undue experinmentation, one can
[0026] nar Figwi 4 isehd D¥Sdsaheronofdirgal bse THF raesmc drpygetle hai-solvate,
whi ch assist to formthe vul canizate w t hout
FormIye_ stabilizing or otherwi se deleteriously affecting
{0027 ] t he;:,%t fislthd XRPIDSARRA] AYystAling bk a@inieilhfrazolé kevate, Form
hernopl asti c phase or the el astoneric phase.[00037]
G. Non I|n1t|ng exanpl es of vul cani zate crosslinkers

nc n
[0028] Idl sié 26 %Qﬁ%ﬁgbgﬁgrb%%{l %Kéf g&gtgqlilg%bg%m%%ﬂl%gb fa%éle solvate,
Form @l . ), peroxide based combinations, with and w t hout
| at t tyl I ..
0291 e o R e et i aprarole
sohm&PF&%?bﬂﬁQFf@ﬁ nore stabl e crossllnks [ 00038]

rcially Avai | abl e sources of elastoneric phase
[0030]cr 0B&l | hiisahs piotol NMR Sekewact adyptalliteanethadodiigemic ilaprazole

r. ation, Sartoner, Arkema, and others.
SOhﬂmggﬁﬁ%gﬁ éﬁﬁggé% al so use the catalyst curing system of
[0931]6“ FRA$H isQRE DREERGhESN bESYRalliat nlefRGbl/ABENIciGpRdblenblvate, Form

selected fromthe group consisting of a non-transition
G, netal hal i de and a nanoclay, optionally at |east one
{0032}a0| aEg c0 rgt Q0 t%!eluyl\tlbﬁl Fﬁ%tf cﬂﬂ@allsﬁée n?xﬂ@r{bl/?@e%n‘ij@ﬁaprazole solvate,

scavenger, ereln I'S nanocl ay,

Form (E h@zﬂpﬂﬁﬂ@ﬂ urSovesd nrysﬁlllhfeQMpmbbdForﬁl Ef erably, when the
ingredient is _a non-tra SItI n et al a|ldf % P K.
10033]pheﬁ’<ﬂ L it te NRPLLPHisE 1P Freem %/“Y"f g Form
non-transition netal hallde is a chloride. This
system which avoids the use of tin-containing
Detaﬂﬂbnpmmﬂmn dfshellrsehterd i n Pat ent Cooperation Treaty

[0934] apfazo?a,] ? aﬂ4*ﬁvlgg1§)gg~ /[fgéﬁ?’ l}-l'p&xgrg l}%l?ﬁ%tﬁf%%ﬂ%@%ﬁﬂgﬁ%gnol- 1-yl) 1H-

BenzithRARI1E 188 shifstifudl benb @il dafofOB40 cts Rt pro@h pAdgiihhivasr. Haprazole
[00041 The conpound of the present |nvent on c
?&%{ydro gen-

selectively mdmreof@zrsxbémn @|ga§wa§tﬂd@§crsm fﬁlr%gé lﬁﬂH igAn g
potasswgfz%dgbﬁ%ﬁéé tfnfphgé, gtﬁa%/ @}-ﬁ?—ﬁ ?ﬂrei’agegg_gr% QCERSHBY. Whibition of

ep r e anount
the protéiOpirtlp Beduriey M&h@émd)f cbiulﬁdit&cmfdﬁnt ]DOEElS moth atetssibieastines on the
to the processing or perforpance
enzyme. llaprazole has a prolonged duration of action that pers1sts after their elimination from
plasma. See, for example, U.S. Patent Nos. 5,703,097 and 6,280,773, which are incorporated

herein by reference.
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compound. Those skilled in the art of thernoplastics
conpoundi ng, W thout undue experinentation but with
WO 2G08/0833¢ t 0 such treatises as Plastics Addi t POUEES2007/089137
Dat abase (2004) from Plastics Design Library
(wwv. wi | |1 amandrew. con), can sel ect from many
different types of additives for inclusion into the
conmpounds of the present invention. [00042]
[0035]NO nﬂéﬂr%oﬁé hg tﬁé@rﬂg{rﬁgl i%fm%@'dl?'ﬂ O8didinesmbrelMdReight of
adhesion pronoterS; biocides (antibacterials,
366.44fdahghsc i Iheszokrisla nhird evatéabésind tan thie ol gginggagentad formula (T):
anti-static agents; bonding, blow ng and foam ng
agents; dispersants; fillers and extenders; fire and
o-EHanme retardants and snoke suppresants; inpact
nmodi fiers; initiators bricants; m cas; pignents,
¢ GHant s and dyes; ﬁgggﬁicizers; processi ng aids;
M-S Sl 2 titanates and zirconates;
ing agents; stabilizers other than
gy—rentt oned; stearates; ultraviolet Iight
absorbers; viscosity regul ators; waxes; and
conbi nati ortd of them [000 §] Anot her type of optiona
additive is a nucleating agent (also called a
llaprazoles likaut protan @mesp shititoes, posspised bgivoaue fentyraef » ghissl selfe atom,

s*. Thioger BLagr S pRORTs CaGBE labe da o7 SRRSO Bl e Giife s aom
occupRdeh iR ih BlhER8oisah@0AhoA teloval ), which is

i ncorporated by reference herein as if rewitten.
[00044] Ot her optional additives are generally
..... disclaosed in Patent Cooperation Treaty Publicati ons WO
o- 5/ 123829, WD 2006/ 004698, and W{JJ2006/ 014273 (T}
[YyOne Cerporati-omr-et.zak."). [0004 Tabl e}l shows
bl e, desirable/:?ay:prefer.-“awcgnc ntrat o,
U nd optiocohal L Ryr edi enk®
e present inventi®h. *I R!
. el astoneric material crogslinks
during:reactive &trusion to formthe el astoneric
*----ghase-‘and: mply i ncl ude extenders, sugh as mnera
il.** The-percept -cruossiirhker is highly dependent
upon the type of “crosslinker used and need not be
present if the elastonmeric material is already
vul cani zed. Other additives, such as fillers, are
The ataplptd wafigontice pepHsntapraz0ioGwe mdde sorough sigeleGOGH! pirauiere

preparation of .c oun of .the.present J.nrventij.on i
detern BT SAPHN PHREY COMIOUE L o HEPgRULel e SAR Bohgss No-
11/964, S0P HCIREL of ANEARIAUSS AT tAE IFORSEs of BYR48Purbiprgolenfiked

conti nuous process typically occurs in an extruder
Decenthien?8,i2§08) heyein svomeraied bysderangsria s §AEreNs suf fi ci ent

to nmelt the polymer matrix with addition either at the

head of the extruder or downstreamin the extruder of

the solid ingredient additives. Extruder speeds can

range from about 50 to about 500 revol utions per

mnute (rpm, and preferably from about 100 to about

o

“ .
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300 rpm Typically, the output fromthe extruder is

pelletized for later extrusion or nolding into
w@ologeassre articles. [00049] M xing in a batchP@r/os®e%089137

typically occurs in a Banbury mxer that is al so

el evated to a tenperature that is sufficient to nelt

the polynmer matrix to permt addition of the solid

i ngredi ent additives. The m xi ng speeds range from 60

to 1000 rpm and tenperature of m xing can be anbi ent.

Al so, the output fron e mxer is chopped into

smal | er sizes f«g extrusion or nolding into

pol ynmeric articl )50] Reactive extrusion all ows

for gynam &.vul cani on to occur, which is

pr efer ayl ef g, TPVs. Dynam c vul cani zation
can ad ¥ processing tinme and increase
t hrough *J‘uother than dynam c

of the in g it is desired for the el astoner
to be at Ieast partlally vulcanlzed For exanpl e, the

el astgner can be vulc ﬁ-ﬁ@ SeQF of t he
Thus, itsiePPHBICASEY SanByRes 2%5 44 e%B YVH

thernoplastic at a tenperature above the neltlng or

softening point of the thernoplastic to forma

TPV. [ 00051 i,de variety of reactive extrusion

equi prrent ¥ J.Q¥ processing the m xture.

Preferred n SCF?AgCO'rOtatlng extruder with a

Iength td’ LLLO Y

-jy fromabout 32 to about 64.
- y lowL/Dratio (e.g., 44 or
s is possible. [00052] To achieve
f the el astomer within the conposition,
the mixture is ' heated to a tenperature
substantially equal to or greater then the softenlng

[0036]PO! '@hn‘ﬂf mBRY¥uTeN Sl RN 1@iwnCto @ABhRKe Chratimbiuculas exist in two
sufficient time to obtain a conposition of the de |r%%and

enantidnoorplyieeimsthatrade mimeisiragrs tgaeh ok Indhpegmegpanner that
right hﬁ}cg?atééj lgleérgorlégtft [E%Eﬂ)\i/l%?%a% of PR SHAS RSBk séck @vgr Qﬁchaother

Ive extrusion ca
enantidB@5oPEIRfal hidlantks 3Bthot bm;uthmp@safmmem@x Octlmll E@e ﬁe]d difference in

into the reaction extruder at 27 k 60 .| b/
the mOA@m@g is the ArrasasmsmEo! SOV GoRNESRhio B¢ el s s gigpsionat
space %} ﬁ?péftge%f chRti BXRTRE 8deniBA S chdhSothd Shideme exception of

higher in order to conplete the
the rotﬁlﬁgf cﬁ‘&h@ﬁlaﬂmbtmﬁmmhght dé ssi thisdotatereobpalarived lighighalpdlows one

resi dence ti nes are.de end e tota
skilledgpghsart gyde Eflr%‘é‘fed g“? *?‘?Fgé %’faﬂn ?é%irarglp hﬂ3t he type
{0037 and Iﬁ AR d QfatC BLRdnYBtidrhdric ke @dials &Ssd/\laidwrﬂ& eﬁ}hﬁldphfb materials)
e extruder and the precise screw desig

arc, byuinﬁfnﬂglms eampmed phoeisgle crprtiamsaBh et @V@f"e’m{gﬁ%&?& ppperties
TPV conposi ti . f |
compage P gfenieon 4Ry B EBAE Gt fie GRAATERD' Meempon

crystalPiz€l 84 a cdhgidthdrall(@hamubintwoénaptiones s”mmguianﬂma@ anigror-image crystals

m neral oil and the |jke) can Fe adci1 d
that are the pure enantiomer), a racemic compound here the two enantzomers coexist and are

vul cani zati on

incorporated into specific locations of the crystal) ora solid solution (where the enantiomers can

be located at random sites within the crystal). The solid state can be characterized by various
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the elastoner prior to addition of the thernoplastic
to adjust the hardness of the TPV. [00054] Those of
W@ kGoBI833mi t he art are readily able to adapt PCT/US2007/089137
conventional TPV processing equi prent and nmethods to
i ncorporate mnor anmounts of other additives into TPV
conpositions according to the invention. Mny
variations to the preparation net hods set forth above
bl e fort Ekﬂﬁﬁst@tf: NMR,
physica P%’P E‘gses Suc& alsg&%bl én égfrn]tié%(?mt E’%ac %ﬁ%g?ﬁg and
Raman Hn@{JRIsp &nﬂﬁCQ@OOSS] Particularly preferred as a nethod

o R L LTSS T o, L RSB s s

Forms ?,\}9??1?%1??{ g%ﬁg’{ &?&th@ fddnrof BRlatedNaeenfic A1) aﬂcﬁ@of the invention is

di scl osure of which is
describbdinothp Bxahplds bgioweﬂée@nfé@emtmtaﬁmq Doosef solvatedyasemigplaprazole

e SS9 L 2L S NGRS, SR 2885, B Sl B xer

peaks. V[%]'e @?&b& RV Bp&traalteusehia s g{mﬁhg:tmhas:a ilap@wsls foronie chamcally
m Xx the set of heat stabilizers into a previ ousl ¥ d
the sanfeomsisThtavg ﬂimn\é@zégaﬁdﬂa@sfgf erchispiale TR hich may be used to

o LR 1 SRRl R Rt
advantades 413639k iheddthérTeria) rﬁd;ra@{tampE fualaymasticubn gonmedationgr processmg, or

t hout undue experinmentation but with such references
aSMNnﬁﬂn$&¥¢u3|on The Definitive Processing Cuide and

10039] V\an%@{%ﬁn “Eagpem 219 Ql‘ac%ﬁiatwm dadhdard aShr in%&ﬁ%f @dwo enantiomers

I ze |ng Techni ques"”
of ﬂapramt«, aégaﬁﬁads olfttieiti physiTalcttol @ggatmamxmaﬂﬂlwoar can be

Mol d,. Tool .and e Repai r d|n
compopsd-fipdi¥Idpalryie WB}%@E‘B’(% R gifvpﬁé{&%ﬁ&d‘hp Kands
enantidnids, %ﬁl;‘fﬁasa%ml RHo®R6ARY 1486 CAIMRBDFOSIEEE agndll as other ratios in
appear ance usi ng compounds of the present inveption.

bezwedusﬁﬁammmnmﬂhp Mwmr{!@"ms}mﬂﬂgﬁ regpetAt ur e

[0040] IE \e/f grlngsg !va e? em?c):(hﬁﬁ‘fg:[eo% 5%9 nﬁr I&{iaar}f I@%ﬁ!h{%gxﬁlstgﬂ;l]maﬁy pure

1"NC
or subﬂﬁﬁiﬁﬁ& $ree %Eﬁiefb.th@ bt}f@ﬁﬁhﬂ%fﬁdhﬁ& azﬂmrphcmg radwseﬂagra@ée and other

impuripg SN Bt RV <3 SU5a8s T Pefion e B blVited
racemif n%reaz&re %anBH%s)fesE nlﬁs/?&f SAPRE t8ystafiif R hhefpHdugform. The

rature nateri a ave been used, such as enqlne o
purity mqrre&rabmlesmm h@dto, mordprsfcrably I@sﬁgnhn@ §%, meskrrefaraly less than 2%,

par t ctu faci|iti
more [FETHbSETS b r &4 ST CH B TORTY B8 TERAbeA dhe s atptentally
pure" ﬁ@m@%s@it‘%@fdnﬂtdf rddRiiid ﬁﬂir@zoﬂ’@édxﬁp:ﬁés R4 thusl@th éfrother impuritics,
virtual ly unendi ng | engths of conpl ex cross- é%#é NS o 0.5%
preferabiyllessithbgr gl mdrg preéer iy ess Sua 165 CHE GEeL ST b’ css than 0.57o.
[0041];J 2' &1}‘\_{, ﬁ%gﬁ)éﬁla ag el%tgﬁ? IE(%{H?{%%EQ% %te Rk %fesa solveY$ moddtule is

ore ory as pellets,
contaifk&¥ Witigih €ifo cr?italﬂﬁ&\lﬁﬁﬂi@ dieffioccenfonndat Sdvatesrhay begoichieaetric or

h f
non—stgwfalg;@g%;( aﬁ%q@b@&n%?r?fs% valtzcl:ér}}agee h fixe ga(tj;llom%rs%i%en moleculilesC{o the

molecules of the compound. This is typically due to a bonding interaction between the solvent
and the compound molecule. In non-stoichiometric solvates, the solvents is not present in a

fixed ratio to the molecules of the compound and often can vary. In a non-stoichiometric

162663045 g



EXAMPLES [ 00061] Exanpl es 1-9 and Conparative Exanpl es
A-C [00062] Table 2 shows the types of heat
W@ e@Bi08i3zer s used in the Exanpl es and whi ch phBGBUS190Y089137

stabilize, respectively. [00063] Table 3 (bel ow) shows

the formul ations for Conparative Exanples A-C and

Exanples 1-9. No crosslinker was added to these

formul ati ons, but these Exanples denonstrate the

p&l.f n i) f :
solvatePRE NN BRACH By BBV s s of o REH ARG Sl e lttice
Such némwstojphichatmesudeated art b&es taleid] fchemsel fawatbot h phases in

a hj tenperature TPV of the present invention X
[0042] | og%%ﬂ]raéﬁgm denrazdipiies RoveDERPRYR O anwoqw%tfﬂfa&? sqhgtgsgigh 1.4-
dioxan%;@"}m"n%[ 0], b Dradl ! §%% a8he Wi dedite sh!lsﬁgét%q!tiﬁg tivention,

ed at the throat.[00065] trudate was nol'ded into ‘
includeASTA o Hidaortant emsidieil fiestolbsnl vate, 00065 [crybédline BHF/racemic

. hows.the | an erm heat agjn est .results. EPDM )

lapraz g RiBiso 1 5oy L e D Her B BN EREN B3 SghngPB O end

crystal@fe AN i18pR-b18 hiy8%te, PaAs KL N a 15C0C oven for 200 days
under uni-axial rotation; visual determ nation advent

[0043] of Whilashe bfpidiaxade grifidani orthaorl spdyatesraeiaetisgiiable fas the treatment

. (AST. -04) .. 1n.m e i ' ' .

ot vari 3l R ok 1D Shrontl Mo Ehish LR bl i con b
desolvdtéd wageld Uighly purd@laptaadle v vfaghd Gnexed imputities. Barekiagdle, the

out for over 200 days, offered no differentiatiaon ) .
methanghpplyate Fomg Lt ees, deprlrated wickls csysiling ilapgzgla fioaprias described in
coﬂpen?iiﬁgnﬁﬁggﬁ%}ﬂﬁams&eﬁﬂ 1 1'79@‘%8’6 SETRL Seett'M Eﬁ 9&&1&?4‘§@id State Forms

Imted to a particular theory, even though no sign of

of Racguicdkpraaple’” ¢ilddyeaddts 2% 2083 Ieeimincoiperdiathy tefatnceve is entirety.

rel ativel n-stabilized, speci mens. sur.,vi ved thjs test
Becanse Gy dial e a0t ed Pis e ShE M rr b BD EISRRS Erikgns Rgferred
embod Ao e Ghleh8Ba! SolvRbE fGHR W BombHids akd b @kful as a point of

cat astrophi c degradati on. However, w thout the ability

isolatingpugiified eprapeyrals en satstie proasssehi & sobvatrdathsileastisqhelle form of the
| nduct .o i S . ' e [ .

compoffi¥ 3l T GAE b Rvblofr SR SE PR e ARl St Gna i
solvatef afpartivane eolvéf @b 8herthveake thevel bfihpkospbuddan that solvent.

conmbi nati ons were eval uated (Conparative Exanples

A-C), and without any additional stabilization of the
Ph RSLPPBLIHEsi £d NMBBL& Was no discernible difference

amzlfclﬁ eiﬁjﬁ{rn Sefons nce. 069] The addition of chel ator

(0044] ( ExHayphade & vacld] By idrbitihg gastueatid secartionas (WERamidreprayiding

.showed substanti | nprovenment. to.any of t
easroiG ! PAPBAISCNS Ceecl TR oriat OGP PRes. dha g goneral sense,
ilapraz&l@inls HeQisbd f&g@veﬁﬁéﬂ Sl dBidatm & P s AdohREBindll infl A8 HAtdriseases in

stabilizers (Exanples 3 and 6) were sli ghtlg_ nor e
mammalsfingluding etgh apstritie sastdeicr aathilvrdens]glger.ehs dipaissedaboye such Gl

. t itihve. [0 i 11O t . .
o EBR P s AR TR B gl disass
ZollingetrEtIBen SyndioarZHS), iildehe ahdalisidreidaltantdnflonmatogy deg (NSAID)-
. henol i ¢/ phosphi te conbi nati on. [00071] Furt her
induced, gaOPHRY of ApHEle ey alsgibe pesdiop pryentiogpgd gyeatmgnt plpther

gas&oi%tﬁ%%n%??ﬁ%%&%%&)ﬁr% gﬁ@ﬁﬂ@ecﬂ'& mdwtggﬁriﬁ %tis%cx@fo\f? Bffect is desirable,
e.g. in patients with gastrinomas, in patients with acute upper gastrointestinal bleeding, and in

patients with a history of chronic and excessive alcohol consumption.
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conmbi nation. This conpl ete package: phenolic/ phosphite
+ thioester + aromatic am ne + chel ator achieved O Ts
W@20080833¢1 50 mi nutes at 2200C, a very subst ant PEr/USI007/089137

at this tenperature. [00072] Exanples 1-9, conpared

wi th Conparative Exanples A-C, denonstrated that a set

of heat stabilizers for both the thernoplastic phase

and the el astoneric phase provided superior long term
[0045] heaﬁh&gg\ggtﬁ:‘iﬂ%ﬁ% :d%%%&il é“.‘“,%gs &h@@ct.&@ﬁﬁ? iabidslc FRMItOfuggest that
at the dmsdssrsmmm sypreskipe of gesttiatdid oecurneves ki 214I-feit§lr periadhdndihgse 2 clinical

can tail or he s abiliz ieve,a
e e o
provid ﬁﬁorﬁﬁﬁ%leﬁef fﬁr AlichRGHBRB Rtk Dadild Y&ﬁt@@ﬂlswd@ﬁemﬁ)promoted rapid

retention at higher tenperatures as well as physica

healingoriopal-telatsd gastrmnéslucdm’pl elegison set and tensile

o0 2 BSR R F TR  SPPRRSPAL g i

gastric %@ﬁ@e&%ﬂ&%&ﬁiﬁﬁﬁng &aaeEllive Cooped dprve| Esalogt EsribKamdotding to the
ble 6 shows the formul ations.[00075] Based on the

mvent}p@ syhn ampd sHpgtse to fhiEk g@ﬁﬂlc‘e%cz secg:tmg and 3 pharmacgwigafly

E were used
accept;&’ arflgoggl %}s[lggrlrcee%; ag&?#gs\é?m?y&g&t%e%@éa% %t ified in
[0(347]Tab|I“ﬁe Bwehther ghyrehadsi ta @ﬁx&aﬂpbrﬁ&fi&@ﬁ agul-rebater gagtrointestinal (GI)

it oot UL LS (2B PO o0
gastrmﬁp Al Epﬂgg)%cng{‘} @hén@enﬂé@ﬁ(ﬁﬂe@i migkhad & aMibsiaktric acid

i ca No. 60/ 877, 608, | ed Decenber 29, 2006
secretiamtly iBinidtering tsumhaJApmsta@atq recenip lapozeg nydrow, Formy I gocording

ary 31,. 2007, .bgth of

o the RBYRBopER Byt aoas i Frisfp R df pEb ymoynt gpfficignt o mbibi
gastnctaﬁﬁi deONEBA | Phe QRN aldY frolidveninetidd fel tat @satirent of gastrointestinal

i aprazol e, 2[[(4-menoxy~3-nethyl-2-pyridi g‘?‘h“ 1 )
inflammatdiy |5.]S§@ﬁe$ imyposlshyradeipistering 1Q pmpalsEayst Eéafﬁnéc ilaprazole
s TR GG B LRER. 5 Myl o s .
amourg ByfSiciRht ﬂoﬁﬁ:af ga:sﬂﬁm&fstzﬁallmﬁarmdaﬂohaqhswol &ghe Izﬂlwp‘natz ﬁ}r@er provides

is a proton p inhibitor and i eful in
a methof g HEHE T NS L Y AP T Par P Bab B gfiminisering o
Fbiy RNct@ainkQ0 0] inkéion,

mmn@%é&?&?l&? t‘r: ragglgl%%ll ga%y&gle?{hygmﬁt e 1980s, Lr%gt on 1gunp e
pharmaceutibaltcompotitive contpniggat in #reameusd sWREKienbio RraYife gastrointestinal

aci d-r Eed gastrointestinal (d) disorders,
C“OWPWH etjrqe(f Syast r oesophageal reflux di sease (GERD),

[9048}3e PtIihe ikkeBfbn %lﬁ@ﬁ%@ha&@d&hﬁt@ﬁb&ﬁbdsﬂm c@ypdsioge therapeutically
(ZES), ulcers, and nonster0|d antj-in tor dru

effectiyNERODYLAf seNFEadincgacmie plapgole r?s@r%aggggn‘m ganda

pharmgée%‘f’egl a?c%%&%lﬁ[a' %ﬁerg %‘I&r\% ¥ I%Bh&%uﬂba?ﬁ%@e MB@)mpzent)

arrett’''s esophagus.
The plﬁﬁlma&dltlbad cdnpasition masalsbe:bmagx 1 miovercof ctﬂs@llp-arfgm ggracemw

that stimulates the dsecr efi. l 1 he
ilapragode. fhﬁﬁt}ss%qqo\yp,tcyyst g @ﬁerﬁﬁ&gx%{aﬁﬁll Ehg]teslsm xsafm&igie for the
Aungasabharfaséfticel codifsitions
ﬁeatm?@ d{%ﬁggﬁssg%cﬁ(gfeg%edé%s?? ﬁlé%gﬁgl gﬁ)al ul cers. [0004] As
for theatndatimentrod tlorsy dideasgs andodiotrders gomtpini atheispeusical yeldective amount of
currently the recommended first |ine therapy, being
viewed as nore effective than other treatnents. In
general , proton punp
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inhibitors offer superior gastric acid suppression
over histam ne H2-recertor bl ockers. The use of proton
W@e0op/0833ii bi tors by patients who suffer from geGI/bDE2907/089137
acid-related disorders is generally believed to have
led to an increase in their quality of life,
productivity, and overall well being. [0005] Proton
punp inhibitors are also used to treat
crystalﬁﬁé FRARAPBAGSRINyIRN F&™ RIIFMSinQint{SaRPidhasit Bi¥8ic secretion as
hoar seness, chroni c cough, non-cardi ac chest pain),
appropaiaté foi tréatmntt dfiagiatiens Widr thephiticobadisease py d@@ﬁdef

{00491te L?gﬁ tr%’g)egap%&petf%g l 3 Of%rgE g ﬁry%%ﬁglt% érrent c 8h5 rﬁ%%de hydrate Form K

to inhiBi® BAdt9E sechR@dh? g sc@bseti herd d&%@ﬁg&ﬁ@ﬁf@@@éﬂuﬂﬁ&l@:@ﬁ@oﬁﬁ&@ refers
prevention of RDrel at ed conplications (includin

toan thﬁfﬁ@erﬁé@ it ber, regizgergastric seqlinmnang Bereby @ teat, Y. to reduce
(pYeTo i t

SRR SR TR AR A v

gastrcnh&:@@ndl ey IdhECAgR.NENE a@hal Ghidiint Ryeirahfop tagimienhofany qmﬁzcufar

provide effective relief qf s tggf and _heal i n
patient Wil depepshinsine wrichyisohfagtprsdacladiag fedispgdqr et Shd s soverty:
t ibktagohet=$ hbdl, d
L D e
diet ofdtd paticat, titcembder ofiadasnistedtionathettinee efaddmifistration the rdvtg gf

candi dat can t to ts devel o
adminGtiog: Snd e B OREIERYIL L Y e BlE LRI eT o g G gecording
to the ERESHAHR (ﬁ@d@loﬁ%\fﬁle%efa&ﬁérﬁnényﬂﬁﬁﬁ 8l 1@&ﬂn§iﬁaﬁfﬂn&ﬁ |oo1nc1denta1
propertles for exanpl e, solub|I|ty, stability,

with thetsipk¢ifig cwmpwdre@ml@d?dc@ui otireresyeh frepe el kBowan ‘ihﬁﬁﬁ'étcaf arts.
|t
These Slforkid T DR AL AR BRE30 T Phdfnalfiical Basisof

Therapda§ed, pTé@h Bdftiohha. Gdlayn, ]\Hﬁ:ﬁmae rand Li hahigl, ke, Mo&taw-Hill Press,
uate formfor further devel opnent, can reduce

de
155- 1?%@8995 Whighds terrerded hereip aﬁgf&{é%? opnent . [ 0007]
[GOSO]Cbt i@l E&rﬁtﬂﬁﬁ;ﬁﬂé ér?gtia?ﬁn@ WithsCr Yl il&iﬁazﬁé‘@in%%%re@ ldepending

ven ot her® non-cr ine forms I's extremely usefu
mnwhmnﬁﬂmu@edemeﬁnmmﬂ&nd1nkdapemhmwhmb@tﬂe%@e1Swﬁnﬁnﬁmﬁd ThefﬁCOf
ar act.eri,zat i.on of candj dat €' a
sbsorsfRf ERE R BiGBAAD I BLYERG! CHEreRy ) POV RBEATT fRbpfgfien
conceffatbR@f ¢ MTiRke FRIIE athlell ab Bﬂleﬂﬁéiolwfhdo ¢iuEb oNeHiil dthefart that can
t herapeutic _effect and conparati ve ease of
affect therabserotion ef protea pyoipi inhibitersecagropaegpentiyantungs theyetficacy of the
crystafmg %c?nsnss o soh%teg}(a El%% ffe*p?&%ﬁéﬁ“i&lugﬂ%gtggﬁﬁc 5%18 &R AN A Ras been
rocess may al SO possess
found L &e&ib@@rp@@a stttab bﬁybitaﬂme[f&ﬁh%df séhated @hdethis ﬂaljrezole can be delayed
ysi ¢ properties, of a dru candi

and thf Ry oRNY (erese GO mm@@ SR PRl five

mmutés%‘ﬁﬁ“g ﬁf‘ chih @orﬁ;ﬁ@é&ﬁ) a‘aﬁmﬁi@friﬁcanB tl'xet fasted state. Administration of
ph arnace I C conposition. One such physica

the crystabiprer foyms 6&01\@(@1@4:@1;&0 ilgpahae hppwsiniatély yn@hoqrﬂvefore a high-fat

or.e..and aft r mi| |I|t
meal 1FcEs et S i e TR PR pamuHER o g e G e, These
findin®y A€ 858idMht WHhGi il ANAINIRGRYb RG] whB RS table@id foWiilﬁiﬁtlons of proton
particles of the powdered conpound do not flow past
pump gduhitoss.her easily, a formulation specialist nust take
that fact into account in devel oping a tablet or
capsul e formul ati on, which nay necessitate the use of
glidants such as colloidal silicon dioxide, talc,
starch or tribasic cal cium phosphate. Another
i nportant solid state property of a pharnmaceutica
1026630%onpound is its dissolutionllate in aqueous fluid. The
rate of dissolution of an active ingredient in a
patient's gastrointestinal fluid may have therapeutic
consequences since it 10266304. 5i npacts the rate at
whi ch an orally-adm nistered active ingredi ent may
reach the patient's bl oodstream




[0009] In chem cal syntheses of drug candi dates, such
as il aprazole, internedi ates are prepared and unwant ed
Wh9oopogadect s or inmpurities can be carried forwe€™Us200m089137
earlier steps. Oten filtration, separation, and/or
purification steps are introduced to renove unwanted b
y products or inpurities. Incorporating such steps
cannot only increase costs but can decrease the
ove ' i ! hiioh Ban§ phatrdddehtt@l Form
100511i nt‘é?"r}%rg?dgtg&éﬁgg&a& @?ﬁgﬁ%&%ﬁ%ﬁ\gﬁ for rﬁh of the
which dmirgnscapdiltia¢ mcemicilaprarohaiivdrate Fepn Kyavcordiigdo dhminvention. The

address these prohlens. A crys i ne internedi ate. qr. .
B Lo SO B ARP I GOl e AR GaSioR injectable
topical S thbdbrAdY %E&ﬂ?&h&sﬂ&hs&é’dﬁk& f JuRhifE Megivkitens fAcluding

reduce the need tor other purification steps and

controii@emhaeTelt ﬂoan@ies'qansoe.gfj drdayeyl m:lh@qei @?s@ﬁ@é@gg::nd%.@ipase, etc.) may be
o G535 R SRRSHE 0 L L ROl A s

entiretPR EF @i e GAMUE LA Rhid Sushbi@s! take Gould Herfoddited FQM1Bt the
These practical physical properties are ilgfl 3enced .b&/
crystalipgfopnef eplyated rasemiidansarols is presentdp thefounylpled cmppgHon-
t he haund, {0 B HhShaedHicall
{0952]()” Ie)%?a %h(%otp é ?P@Iez)ég es |10 %&%éﬁ{e&gnr# ? ngg1 tlﬂegP&l?lﬁe ety
acceptably &dreibl hpebecpaufidm sdyony st akbmbimafiar of @frienkieyen in the art.

di fferent thermal _behavi characterjistics froman ..
The chicg op SRR FESeRIPIG R e 1S SR Flgrparmatutioal Form

and thﬁf)gﬁlg%g@ﬁﬁﬁﬁﬁ of QirMnistAbA® bdeRAY IFeF a pRariBasiic8tohipotitien of the

oratory by such techniques as capillary nelting .
inventipoj tht, is bhehavogy ayitatine racennailapsizolq Indyate fgrm K of the invention, a

. differential .scannin al orinetr
carier ooy b B0 B ARE R £ (R TIITIC st SR Pl Rebcrate Form
K of tHeQhvEntibA. O th&rai¢rds, Andédrtibrcdibald e kitdtaatidtyealfeo tha crystalline form
general |y possesses distinct crystaILogrgggic ;$$ﬁ ierb

of crysipdlines Teemrpis piaprage s hedetediorad o thegmeenipn., g hould thg garrier be
lf: I ; | : ing to the

ot e A Sk B AR ol TRy Fomy Ko according o t

inventioacduch gsiBg producing by ofdesinabl¢ hiokoi¢abpfffd 01 ¢fhefPrise interacting 1n a

rc,ol vat ed
armaceutical composition.

invention relates to cryst Iliﬁle fhorrrs of

deleter;qugﬁpaélfgq y@{th oy ?tigr _tgs) of the p

[0053]7et PRk pRaRME&McMYdohipBekins bomb tvedtidr &e btttk fodmulated in unit
) 1H Bgn2| m dazol e. "As known to those of skill in the

dosagedfotm fothese piyastnzihisiraéorf andmnsfaymisie opdasggmt A dgniposage form” refers to

unsol,vated cr alline formor., . i nQ- t t will b
o phys{ T4 w3 B il bR B PTG Rl S wil b
understUdAONSK &r,aBat Gy tad Hhiln@osagd vdresaltihe facapicakpltazols tyldrate Form K
the sol vents 1, 4-di oxane, THF, nethanol,  and water

of the jurapfees dndatspharueeFOL ca RTINS $ROTYIRg KHhF Gy cgiiapwill be decided
LS il Ric R AR S RIRRAIck furh@fr. | nhi bi ting
by theagéﬁﬁip%}c%nggﬁletl gslggfé%ﬁ%sro iﬁsn ng é:r s?%fll i ne racemc )
[0054]i | apraapbeddsitdilateadminotaitngddsegd ine dompesition whicre the crystalline
mount effective to inhibi astri.c aci.d secretion and
form of SONAIEHRSEH LT 19 s G FRED RETUF FRBRS TSl g etond dose
where @!i(ﬁloof%fﬁfsg%ﬁ TS ebnthmeadutRatnt fbffouM@sfitBdrystalline form of
acid-rel ated gastrointestinal (G) disorders such as
solvatedrasenidiimpussledo stpdasnBrloedls Resdasirpd fangewtatione Suitable
Drawi ngs [0013] Fig. 1 is the XRPD pattern of
crystalline 1,4-di oxane/racemnm c il aprazole
hem -sol vate, Form C. [0014] Fig. 2 is the TG

t hermogram of crystalline 1,4-di oxane/racemc

il aprazol e hem sol vate, Form C.
10266304.5 12



[0015] Fig. 3 is the DSC thernogram of crystalline
1, 4-di oxane/racem c il aprazol e hem sol vate, Form C.

WO 0®30333Fi g. 4 is the solution state proton NMRT/US2007/089137
spectrum of crystalline 1,4-di oxane/racem c il aprazole
hem -solvate, FormC [0017] Fig. 5 is the IR spectrum
of crystalline 1,4-dioxane/racemc il aprazole
hem -sol vate, Form C. [0018] Fig. 6 is the RAVAN

/ &h Nb.aAROARVEH09602,
formulFREE S HILRL U Bl b8 S T B AR Y e her m

herein ticopoysdeddyt tefiwericedn ds extamieyl raceni c i | apraz oI e

e OO ReT  ROI L £ TR A 58 it
maintafiell 'ahﬁ)n ﬁ@&%%lraf: T s0lRd HSsa F@ forhhrd frefened lf@fﬁl@f)harmaceutwal

crysta I ne /racem c ilaprazole hem -sol vate, Form

compoE)}:lG{l Gﬁii@]lmféngon 18olidsdashge ST {drershagmanisterionr Yaich inglyes

capsulqy oISy Pl w0 AF e UETap SR BB RRESE, Lr P pa doseee

forms, ‘ﬂieyzﬁ:hﬂé Lorhgoubldié maeaniieh it 8doinerthdaimsebtially, ac:b'&ptain{e carrier
D. 10266304, 5[ 00241 Fig. 12 is the IR sp %;ru of

(also kemys pad phavmageyticaibeeserriable gpeinienh e The selibdrsos 9 Eepfor
examp PO 2he B gxloregﬁlaz o?ctenﬁ eﬁ%{?gf b gﬁéﬂ%ﬂsqzno‘%fn)iﬁ g éﬂ R tuding:

racen c Form D
a) fillefs @ exteidérs stidhess[MdSches,dbdieseniaofose rrgoablagl'draztn,e}uwdﬁ, rgﬁ-&“em, enannitol,

i | .aprazol e hem -sol vat Form 27] 15 i s ithe
soduny P o Qe BIOSBIRS Rl PSR Ak HARBRFR SEdh o or Sxiriplt
carboxtij% Al®sS ?ﬂl&%%ﬁsstaﬁﬁ{er@efﬁﬂoﬁ@ Q?g@ﬂaté:s' Selatid pb@vid?ﬁayﬁﬁﬁdmone

ramo crystal |'ine metRanol /racem ¢ il aprazole
sucroswlnd atae:;la EphumGtarft99RB]as Elngerol ) |d§mtp@amgﬂg§ntsrﬂw as agar,

m of cr talllne thanol r
CﬁlClng %8{1% 6&]1?[]0 H)ceﬁa gi[nbfb% Cﬁggmsgléla %E)ﬁl%&l S%&ICh
glycolzﬁé CindRodiVR GPRfkict ) (ﬁﬁsoﬁftbbﬁtr&bidiﬁgeagmtshﬁﬂoﬁ ;famfﬁm ) absorption
|'aprazol e solvate, Form G in DVSQJ . 0034 ’ctg i
accelefatpry HEhDY SUASGRRCHMBRIUEY PEIRARs &) HStRERSFIt %‘tcgr?ﬁ or example,
cetyl aH?ﬁgf a9 1%&@%%‘0?@%&‘ fq aﬁs#bggé Zhe I'Eésgcaoﬁg aPhRAdER clay; 1)

e i ni i ne net hanol /racem c
lubricdntequcR aotat:, sakivat i&aarﬁe,rm@,esmmt sl’ﬂeardlta,tmagnesmmdiwmxe@ solid

polyetly@p%t %lgtlf({ grechlhlag lé%‘)ZyEiquaF For(ﬂ) é‘]:xg Otg gﬁ? é’ﬁfg’%‘gflé silfeoh tgh()mde. The
solid cﬁ){z@e%ﬁms 1%95'} Q?s&compnse buffering agents. They may optionally contain opacifying
agents and can also be of a composition that they release the active ingredient(s) only, or
preferentially, in a certain part of the intestinal tract, optionally, in a delayed manner.
Remington’s Pharmaceutical Sciences, Sixteenth Edition, E. W. Martin (Mack Publishing Co.,
Easton, Pa., 1980), herein incorporated by reference in its entirety, discloses various carriers used
in formulating pharmaceutical compositions and known techniques for the preparation thereof.
Solid dosage forms of pharmaceutical compositions of the invention can also be prepared with
coatings and shells such as enteric coatings and other coatings well known in the pharmaceutical
formulating art, including formulations and coatings designed to provide for extended release of
the active pharmaceutical ingredient (API). For example, U.S. Patent No. 6,605,303,

incorporated herein by reference, describes oral extended release formulations for the proton

10266304.5 13



Det ai | ed Description of the Invention [0034]

Il aprazol e,
WQp(Gog4saset hoxy- 3- met hyl - 2- pyri di nyl ) - met hyl ] sup€T/Kgi0p7/@89137
-(IH-pyrrol-1-yl) IHBenzimdazole, is a substituted

benzi m dazol e that acts as a proton punp inhibitor
Il aprazole selectively and irreversibly inhibits
gastric acid secretion through inhibition of the

' { delayed
L
releasetfhenydatiino nf\rpel:rqm;ﬂwlﬁeklyb@hrélwsermbﬁﬂb forofulatiosi$ f¢sdebed in Example 8

| ent honds accessi bl e cysteines on the
of U. Se’%&@ﬁé 10R ﬁplrlé%% %J%iwas a prol onged duration of action
{0056]t h atrﬁ%ﬁlﬁiéﬁ&en@Eﬁl%ﬂa&&% ipbdld P’Brﬁﬁtlo@ Bleflfl%h@h @&{mso be in a solid

for exanple Pat ent Nos. 703, 097 and
micro- mcasﬂl;laﬁtsfomﬁhom@ mm@amrmseblscn@ﬂeé iabotsy Mistesnespselated

forms AR SRR B S 0 e By BB et o

and hafiBifi @NSelatinl AP§HAZOKRY b&'ﬂ@rscshbhf & lafBieesthigk anglr hasell Kichigh
followng structural formula (1): Ilaprazole, |ike al

molecarov@ghtpehisthyieicwly@isandgbe ks ses the uni que feature

[0057] eé}n\?&ltml?l lﬁg #ﬂhgvlﬂges%gﬁ'&ds%or tfhglﬂ"ein'feﬁpoibtﬁe egnl Skﬁﬂs @Scussed
fol1'oWe W e lone palr el'ectrons on ﬁ

above. sUtyktatlinatrasentic dapryalg hpdrateFosmtk amnd p}rama@dnucal compositions
stereoi sonmer, as shown bel ow.  The absol ute

contai B ¥ IRy 3HCPBHNDTO the 3nvsnﬁ% F a9Binesteiad UsiaganY HPgpgreoy form of

pharm%d PQJ:&? o&flﬁ{&sﬁtﬁln fﬁ}tdrdﬂgg'yt%tg ogg&rﬁfhﬁhﬁ%ﬁ e VE fdrhSHMent. After
el ow. See co-pending U S. Application

formul@gen witlpan aﬂ;jreﬁtﬁats pBargfac@itinelkeadceptablalcarrien m a d@&ed dosage as

known S0 a7 Sl n AT, RN HOGH SOPRY SR By et UPsHER s be
adminisfefedad %hﬁﬁﬁé/and]&%@ﬁﬁﬂa@ Jhus, rebthﬁy,(iﬁf@ﬂtérﬂ%n ii@fayeneously,

enantiomer is (+)-R-ilaprazole, as shown bel ow, [0036]
intracigtpinplly, infpivesionls TafF@erikingalin supcally (@#@f@@’t’iﬂs CHtRgHts, or drops),
st 545563, S50 L 40 RIS RILE AR s
condmloﬁ being mltéaf‘ed ghts divendsd ab@renWhemadmﬂmmmg@f pkﬁaniteuﬁndaé gompositions

and cannot be ﬁu er| os%g@pver egﬁh ot h
of the gNemianoione GrthesKireyp IRTS ﬁ%?%“%ﬁ)@.fwﬁpfagf‘éﬂw
liaprazg}éqyd?ﬁ@f‘orﬁ{ Re&Jr theliaQeritny CHhif JaBliRRESidn PRl ©F Ué;%ﬁies is
is the arrangenent of groups connected to the chiral
generagptederrddn t hr ee dlnen3|onal space. The physi ca

o058 OREC eSS B GRIL PTEE S ST hF b R g Ao

accordﬁl%l t8 ihzadertiog tihtxay Hel adhﬁnitsi&te%l dt @b@gb aveRfofRBd@AMILNEAng/kg to about
ght that allows one skilled in the art to determ ne

50 mg&g, f5or 1§b 10 Wemafkizde abayt @A ey ke vE foapghiopt b mezkg bodpyt 10 me/ks
ot i 5 S0 o O B SRS USSP i
It will sletrpe sgdedited timt dgdagesemadiler thae ©.0fh dnglam ohg‘eaemmy 50 mg/kg (for

ifferent properties conpared to racenate
exampf%éodqupgfkgycwwdpﬂn@%déwﬂﬂaw 167 Popied e dpulations,the
dosageGfhy %%éﬁ@llnl Ab66t oo G0N ISONES, Bl Fer¥Shib D RofMBout 10 mg to

enantioners formidentical, mrror-imge crystals that
about Hr g tilaprapelc.andmaett ipoafenably ranglmﬁrmncabomﬁihmg o gt A mg.
the two enantioners coexi st and are incorporated into
specific locations of the crystal) or a solid solution
(where the enantioners can be | ocated at randomsites
within the crystal). The solid state can be
characterized by various 10266304. 5physi cal properties
10266304guch as solubility, meltingl$oint, x-ray powder
diffraction, solid state NMR, Raman, and IR
spectroscopy. [0038] The solid state forns of sol vated
racem c il aprazole of the invention are designated as



Forms C, D, G and K Each crystalline form of
sol vated racemc il aprazole of the invention is
waele®snssed i n t he Exanpl es bel ow. The di f f er eneCT/US2007/089137

crystalline fornms of solvated racem c il aprazole can

be identified or characterized by conparing their

respective spectra, for exanple their XRPD peaks. The

proton NMR spectra are useful in showi ng that each

ilaprazole formis chemcally the sane as the starting

material. Additional data for each crystalline form
Exanqghéch may be used to identify each formis presented

|l e OW. ch f rnrdls ose
[0059]posgé§§5§ 1%@%{%@5 Prepar g)n\ﬂf 39%018,;:!%{ “g Orﬁ%ﬁpl}gs 2-4 describe

the pregéﬁﬂajl fnd dHAFactriR@idd GUbE crl QAITHE Ahprazbl© 5ol e ﬂﬁgentlon
r as ‘an I nternedi ate. 10039J The term "racem c'

Forms'C, & €haneK" Tiesdefidmtde fisma werel charaetagized by V@Iﬁélsr%hmques Each
enan i | aprazol e regardl ess of their physica
techniqtjeds ﬁwng?gggﬁyc m xture of ilaprazole can be conposed

(0060107  DRgdhEHI BLafiySCaAbRmMMY CDSTRYAbslytdievepeicaried out ona TA
enantioners or ratios of the R and S enantio di
Instrurpentodiffeentidorcanissraaimater 8820. 7dedostrugisayyas %ﬁ’%ﬁ"s‘%ﬂg indium
r
st Y55y AR G LSRR, W ERRuAh AP gl oo
accural PP ARbrdEH e'rﬁegaaﬁpief:elswhyammbrmd en £°C habhard mdeafa tilregen

i nvention are each substantially re or substantral g d
purge ftraemteaft 1017€/mim EP ta {isaldpmnperaturop dgaiing rates and pan

racemc i and_at her -
T e
cnmp&?dl\t@)%héﬁnﬁ Mk veod yRtled racemc il aprazole
nprises Iess t han 15% of  anot her _crystall ine or

(0061 ko Ehiiowss rmSorm@n@ﬁspwop@yﬁéf Prtzipysre pellastedipgp VTI SGA-100
efi8 RE S kSO MIrMative humidi

moisnf R4 B OF B Kor, RO TR RSN ED Fhiaive umidiy

(RH) dr&icporption siigy of 05 © S%éﬁ{ t B% RThimctegronts were used for analysis. The

substan i al l pure ans that. th
samplesgRinel i1 G et et e D sapere foss than
0. mo(? glis %1% er?ﬁ %ﬁﬁ@t@é With@SSaxiiiamn eJUslibiaioa t@mee&fmabdrmfthe weight

9@ and even nnrefpreferably | ess than g 5%
cnten{nﬁ)@rdailot@ltys Datd Were nbbearsccsid feothe atial BORYELIRILCISP the samples.

h
ooz} IR e GeP Bt pPRE el GEoh ENEte Sk KB Drbder
t‘ransf&hpin‘fﬂé;reﬂr@ﬁ‘fm@ st plibtSinelet (b N}@alet&cp.umi'ﬁdo’nﬂt gri Bver-Glo

sol vates have a fixed ratio of s t .ol ecul es
mid/farAB spwicacl cstenged FREC BATIH fromvds SCBY bEgrRIeT i gevterated

tnglyczf?e 21 gkﬂi'ﬁ%g'd% e%{0§chh%@tef?ﬂé’éﬁt%&1 iR caAtVENR kst RS
npoun I n non- stoichionetric solvates,
(’I’huntiélﬁoﬁx@'FW aMiané Spevat-Trch)s evith 4 germative@o) anisie] was vsed for data

nol ecul es of the co und d ofte I
scquisiapt. oL 15 BFBHEPTE 00 BEebseaial et ey H bl Sugion of
4 cm Df}r BACKRE SRR Ahtal Bt $/5€104RIrEH FRBGR SR fGeCdls%ﬂﬂe IL®gWWR R B reflectance)
he crystalline lattice. Such non-stoichionetric
spectra olevadamsirat by tikingm rtip bEthese Giradnivetetsegaingt eagh otiepoiyelength

Bul k rac ol.e has now been shown to form
calibratfanoyag Helr’r:c%ng%p%gg @éy%ﬁ “A%1, 4- di oxane, THF, nethanol,
roum?nd NERHREA pal FHES 8a@p s frakd ;b@ﬁars@fdtaﬂﬂ& spthimssalyjact  of

his invention, include crystalline

1, 4- droxane/racenrc il aprazol e solvate, Form C

crystalline THF/ racem c il aprazol e hem sol vate, Form

D, crystalline nethanol/racemc il aprazol e sol vate,

Form G and crystalline racem c il aprazole hydrate,
1026630pr m K. [ 0043] Wil e the 1, 4kdi oxane, THF, and

met hanol sol vates are not suitable for the treatnent

of various acid-related gastrointestinal (Qd)

di sorders, they are highly pure forns which can be

desolvated to yield highly pure ilaprazole, free of

ot her unwanted inpurities. For exanple, the



nmet hanol solvate, Form G when desol vated yi el ds

crystalline ilaprazole Form| as described in
w@ooopessdeng U. S. Application Ser. No. 11/966, 8B58I/u$2007/089137

Brackett et al. entitled, "Solid State Forns of

Racem c Il aprazole" filed Decenber 28, 2007, herein

i ncorporated by reference in its entirety. Because

hydrates are often used as active pharnmaceuti cal

~5-50 I'hg AE6LE8RA §h§ sofefll i?d%{c%te@ PSS EL ATREBAHRAE oBhidel On an
Imvention. Solvated fornms of conpounds are al so useful

INOV A80@sproirometof. Tsodpatiranyepubtdineddvitio theoanisitipm parameters in
synthetic processes. A solvate is the | east soluble

Table It 5y m of the compound in the sol vent of sol vation.
Therefore increasing the yield of the conmpound and its
solvate in a particular solvent may increase the

Table :e O NMR Adfquisiion Baprrueters n t hat sol vent .

SolvenfPhar maceut KEaCL,COMSidsi ons and Met hods [ 0044]

Tempetdn@pr azol e Argbigef ul for inhibiting gastric acid

Spinrak€cretion agmel |l as for providing gastrointestinal

Pulse sEyleRB: Ot ectkhyg effects in mammals, including humans.

W &0 Gadgner alseasage, 1laprazole may be used for
e,ru%\é%htlhon and Hreginet,n@f gastrointestinal

[ di s€as I's, includi . g.
|£§? aqu‘rgvlaiétgyy |%3§§_3 ob f;memmal s, including e.g

gastr| cer, and duodenal ulcer. As
caussed above s 2‘3 di sorders include, for
AearIedPogiEst roég@:éﬁ' 9 reflux di sease (GERD),

Data pyoegssing: ul cer di sease, Zollinger-Ellison Syndrone
(ZESyroadgning:s, &dHAonst eroi dal anti-inflammatory drug
(NSAID)- induced gastropathy. Ilaprazole may al so be
used for preventj and.treat nent . of I

100641 g T hesingBEETHEY (905 o bioe R Ao PAATA Insiruments 2050

thermo%?a’iiirﬁbtﬁc %ﬁ&lk/i@c et efvbraddregindafils hasé firldlend elgnel™ Each sample

atients wth gastrinomas, in patients with acute

was planep ér agalstviminn sesple pai atsl weetedgntoghel TG fptepe nramplpy yerg started

3 S BB ST FROFPAL BP0
up to asﬁdﬁgLe%S&Q&glé@t_;g@o@gi th ilaprazole results suggest that
at the

oses studied, suppression of gastric acid
[0065]0C C Bumian Bpectams@byh dili-Rpeen subotrd weRhrrguired o #mf Efaman 960

st udi conducted .wi.th ilaprazole, the. r.
spectrqddPER NEPLTT AR e R or i A LR lif] akgenet of 1064 nm.
ApproRi¥d 68 WYITNETHOLladee pbREr WY usedts BriditovheBample. The Raman
gastric-acid related disorders and pronpted rapid
spectrieeticimrgsord adihdnyiadinmesnilijs evserida Ha gotory [Thg samples were
46] . Accor di.ngl ' ' e 1
e 56 B S P BE R AT S B Rample s v
collects€ &bt 3600 -Crumpn 'S hingspettyd tradolitioe of dceril, asing dapaLsingel

~hydrate Form K _according to the inveﬁli%oraoi n ﬁn anount
apodizafigre Y p¥pkength GAHRATAIPR WHa RETPE S USHESECPRHICGH R B

[0066]° harmg f P& 88! DY AG08 Ekﬂﬁibﬁ‘ SR FitteriNAEERERMIIGRIng an Inel

conpositions are discussed below. [0047] The invention
XRG-M®aiffekanaser ayuippedtwited camed pisiticricosit vadétectoeyidh 8do range of

gastrointestinal (GQ) inflamuatory diseases and. 4990 at
120°. Riesldimiedaa sisehcallecten ysiag fudte sabatioasAT N & HFPRIBYN il “20 at 2

ast roj ntesti.nal, cyt.opr ot Lon i t)]
resolofiriof GRL 7 e YOUPR: R Ehbtis A8 b YAV ha 30 ma,
' | Rir St 1i58inki@s. TRIFBES SrCdiygagid! froie 2.5 to 40 °26 to

reSpecﬁg%g%dgg??Sg%?g%gj hydrate Form K accor diylﬁg@t o the

i nvention, or a pharmaceutical conposition containing

it, in an anount sufficient to inhibit gastric acid
1026630%5ecreti on. The invention al dé provi des a nethod for

the treatnment of gastrointestinal inflammatory

di seases in mammal s by adm nistering to mamal s

crystalline racem c il aprazole hydrate FormK

according to the invention, or a pharnmaceuti cal

conposition containing it, in an anmount sufficient to

o, . ., = T T T —



a method for providing gastrointestinal cytoprotective
effects in manmal s by adm nistering to mammal s

W@ eopssd3ki ne racem c il aprazol e hydrate For m KPCT/US2007/089137
according to the invention, or a pharnmaceutica
conposition containing it, in an anount sufficient to
provi de gastrointestinal cytoprotective effects.

[0048] The invention relates to pharmaceutica
faciiitafeod%‘atsf)a{tffeﬂpccbngaﬂgfséé | PehifestiGE PRSI §8 dnkleisieGatMag them into
amount® of crystalline racemc ilaprazole hydrate Form

thin-wledfgldsh eapiltargast Fach capillay phameo@dionted geniemetepheap (tat is

.carrier,. (also known as a phar eut i.cal | L
motori Gaiip BEEHE SEAHAE O AR LT TR GAEU Ty R AR Bration was
perforfi@MA isthgl Kl dnGefbenet ¥ah@lrlil ne form of racemc

il aprazole. As discussed above, crystalline racemc

[00671i | agRRPoPekRicking Mefmdm Kny KRR fiks|generated fiigan an Inel instrument

t reat nent, .of .vario acl d=r e i '
were op RSy f {7 b A CABUEE, AATHE 310, il Sad raw e
was prbéc@@drBithe Shintddes XRD-6e6Eassiand. 1diofionceouonitiaally find peak
. therapeutical |y effective anount of_lO%6§§g4 5 ) 1
positiongc Flyestrenk pprtionioapans tha mipHEsB) SaR5idy at wpesbrdiniensity prodile:
Param%t@x)é%?éd 1?1'})62119 Féi@{ﬁoﬁ'a}e GR%mWith éc]":cﬁtrp%tah%@er%ﬁt GRS R4 'BleSollowing
or freatnent of a patient wt he particul ar di sease

procesSds viirs ofedewith {10 GA8Had IR RYHO00 (Badi¢ ProsedsBatisivn 2analgerithm: 1)

of crystalli racem_c il apyazol e hydrat e r to .
smootl gl gz 1] B3t EGeY 6 s heck P SRL N HArE! RURLV R relatve
intensity\r tRE ?5&1@%@)% CE RBPSLY(H 85 AredRichett) padk RaDMWDtracted from

sufficient to i'nhibit or reduce gastric secretion and
the pattdme pebis bbther@akK alphaé (1.6406A0dsele intensity fareditpattemphi bi t

or prevent,. vari aci d-rel at ' '
ones SEGLBDlgRHRE T bR B IEhs pphsatbanby (9ka:
picking WeBRiiQle& tHe@ Rboven TR Getiapositians ke fepoitidd @dief@es 26 + 0.2 °20. Ilo is
_treatnent of any particular patient. wll depend upon a
relativg itenstty. dhe fals Helow higingaesly toheachifedh ﬁé%wsﬁg?lﬁb‘ha are visually

present IrGRL ﬁgfrgaggtja&s @lﬁg g’[dsé ﬁéakts %&F@Q‘g[bfér&t&hm&% Yiste@athe peak
conpositionenpl oyed; the age, body "wel ght, general ]
positidne &l béid deeote drecthdraeteristic pdak sgabr each cryskrdlinafden ofhaded entries

adm nistration; the tipe of administration; t ut e
denotatagieT R b it G Y T s s § e
crystalline formof racemc ilaprazole according to

the invention; the duration of the treatnent; any
[00691dr udixanydel 1i Prepaativmeli Crystaldine Roremicdaptagplon ¢ the

peckfi ound..e : 0] f

o0r0F 2 ST AR ML B0 0w S LRLE o nasi A

adjust{%'g?d_ﬁ?él&ﬁ?@g?hx&e @sfﬁn@ngoap,dc%ﬁld E@éééz_sﬂa (Dt@ﬁ?@m_mrzcbdr@@i el the

contenys REFR ARHHCART 11OV TSy BTk el i o opraiginsed with 3%
( ' i.S.4 Nncor porated herein by

NFQO%@?%%%%zggggé%gg*P#g@O bs%rption of the crystalline

[0071F or MEhedilter adkeny:s chhpd anothe fhak, thkowtd by @4%dEP<odikigH (0.200

e 0 BN b ISR 28 Bl AR pores.
0.5% Rkﬁﬁﬂ%@ﬁ{‘ﬁ QK4 PSOLpARS) hs Gafled GO NBUTEE, foR@Ndd Briathlylene

it the diet has a high concentration of fats. These
chlorida@t4riee, 649 pagth). The restltiog solkiovwas eonchigfgsedoft 20k ¢ upger reduced

pressepali e | 0toB P uBecfuahi PyORERLICED £ aRoReAD Y pracd and

the crystalline forns of solvated racem c il aprazole
in inhibiting gastric acid secretion. It has been
found that the absorption of the crystalline forns of
102663069| vat ed racenic il aprazol e Idan be del ayed and the
bi oavai l ability increased when adm nistered in the fed
state or approximately five mnutes before a high-fat
neal , conpared to adnministration in the fasted state.
Adm ni stration of the crystalline forns of solvated
racem c il aprazol e approxi mately one hour before a
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meal produces results simlar to that observed during

admnistration in the fasted state. These findings are
W@ovgsent with simlar studies perfornmed w tPCDUR®NT7/089137

tabl eted fornul ati ons of proton punp inhibitors.

10266304.5 ] g[0051] A pharnmaceutical conposition of

the invention nmay he any pharnmaceuti cal Form which

contains crystalline racenmic ilaprazole hydrate FormK

the mlﬁtﬁfeﬂx&l dRfcdrratddt VB 00-25Thandha6dREE plebkdd to ca. 1.2 L (3.00
onposition may be, for exanple, a tablet, capsule,

Voiumm) qUiSHo §Hs@élﬂétmh(0 2(}% ke D B0 part} wps dargedgnd the contents were

adjustefd Pﬁﬁ(ﬁg P% an %fr[g%f %chI tre:%I lﬁ%&ﬁﬁ@{%a&élt&éﬁ 3& QJ](? rinsed with

0.5% NIQICF[EME@@HQUQOO ag,go S(NEI%E.&ME‘EtO}E [E2@Eke, D0 PartpsHEMTBERIRK 0.200
rel ease, etc. ound in U.S. Published

ke, 2 xAp 10 reatdi Bre fN@Ff colnerTndbdied e B Heldppbergiried ugger vacuum at
maxam’hﬁf t%ﬁlﬁ@l%ﬁlré Br ﬁ:& fgp§%ﬁ&fr¥ 1§f21r r}[sﬂélﬁﬁ% ?%lﬂ'ﬁﬁ: 1%%9:#61 eqﬂ‘bﬂl A:0.338

suspensi ons, ose e fo suc t’the
kg(SS%ﬂMEﬁﬁMésmejﬁmrn1of solvated racenic ilaprazole is
present in the fornul ated conposition. [0052]
Dependi ng on the type of pharmaceutical conposition,
[0072)t heERQﬂl‘i)f@f'eP'lte:p%hbﬂ aRFORREAD: £16ALF CHYstdiBe PEdFRABGhcemic
fromany one of a combination of carriers known in the
ilaprazalt HerffheletgiFoend! t he phar maceutical |y accept abl e

oorsS2E S SRERSTPLRALAPIDFBSEHE G GO (R when s

used tPAMINBCIRAHrA768] inGORPOS) WasAnRited Rethirfdepiit il@;ﬁazdmabmi A by
one having crystalline racemc il aprazole hydrate Form

sonicafmgWith lgecashsadiv iforipreoxématelvet mingest d hgecstigsirphygs filtered

oo PSP R LIS S0 T 1928 o
refngemdht I'l&fe rsdmdmingv]ﬂwd sobid kais anlléadd lyy ddchetntidthappeoyishely 6 deys later

orn1 talllne racemc ilaprazole hydrate Form K
and le F’?ﬁ t@?ﬁ? ¥BY“shoul d the carrier be otherw se
[0074] NC Q’HPM Batdied B SIVaRdBldpkDB1d RERIT Gvab bBRIRE %Elﬁg an Inel XRG-

hydrat e Form K accordi ng Fb the invention, such as by
3000 dpﬁfmdt@metﬁg ihgf d@m gewissing @nldltn»ln@ giechpwe i Eahtle 3r Fig. 1 shows the
W se I.n n a deleterlo
g R S R AR ELTE
report t@@%@dksﬂ&nﬁb@fma XWRET phtteg@NpPOSi ti ons of the
invention are preferably formulated in unit dosage
formfor ease of admnistration and uniformty of
dosage A t dﬁ?ﬁ [y
di screte Eﬁp °% g?%%gﬁﬁk&% §§%?“§%%§5§¢?§?§§for t he
patient to bénicoddahed. It w | [AUEOUnder st ood, however,
that the totgho8@idopoikasage o&4grystalline racemc
il aprazol e hydrate Form K of the invention and its
phar maceut i ¢@ GCOMR@skdd ons g?ng@Lng to the|invention
wi 'l be decided By &yﬁlatten ysician within the
scope of solingd hqéi Judgmen§0 [0054] It y be
desirabl e t o RGRIHI'St er the dosage i a conposition
where the crystallijne form of_sol d racemc
i | aprazol e |£; @ﬂéﬁg@aefron1thﬁﬂﬁﬁ' e formas a first
and a secondK@é§8rﬁﬁbre each P0PR&@first and second
dose contain a sufficient anmount of the crystalline
form of sol y&t&ddSeaadeni c i | adAdrlkdPe to rai se|pl asma
| evel s to a|dd&reed! pansent r atiddn. Suitabl e 10266304. 5
] 2formulations to achieve this are disclosed in PCT
Publ i shed Application No. WO 2006/009602, herein

i ncor porated by reference |n its entirety. [0055]

10269%%Because crystalline raceniclflaprazol e hydrate Form K
of the invention is nore easily maintained during its
preparation, solid dosage forns are preferred for the
pharmaceuti cal conposition of the invention. Solid
dosage fornms for oral adm nistration, which includes

ol




capsul es, tablets, pills, powders, and granules, are
particularly preferred. In such solid dosage forns,

W0 b@sagBive conpound is mxed with at | east onRCI/H82007/089137
pharmaceutically acceptable carrier (also known as a
pharmaceutically acceptabl e excipient). The solid
dosage form may, for exanple, include one or nore
pharmaceutical capiers/excipients as known in the art,

including: e RS o®d exten@gg@uﬁ h™as sit ar ches,

| act ose, | ac g%gnpgggﬁﬁgratev_ ? gl ucose,
wgﬁ% ‘

mannitol, s @7 di ca C|un1p sphat e,
silicic acid such as for exanplg,
carboxynethylcellulos m cro taIIine cel | ul ose,
al gi nat es, g BYSIER Hrop PGSR olldlnone sucr ose,
and acaci a; BEC%@RQ%Q%W%“@H{: Qb glycerol; [)
di si nt egr at ng—agents—such—as—agar, ca|C|un1carbonate,
potato or tapioca starch, alginic acid, certain
silicates, sodiable 3:t>aReh Pghly todiidres, fosfeansOdi um
carbonate; e) dissolution retarding agents such as
paraffin; f) absorp |qgm§ﬁ&e|9rators such as
quat er nary anmoni um c wetting agents such
as, for exanple, cety §% ohol ycero
nonost ear ate; h) ab:oru7 g Kkaol i n and
bentonite clay; i) Hhrlggnfc s talc, calcium
stearate, nagnesi um.stedrhate um hydr oxi de,
solid pol yethylene glyctlhs, sq auryl sul fate;
j ) glidants such as coll.%i dal pn di oxi de. The
solid dosage forns may a.80 C bufferi ng agents.
They may optional ly confasn oj ng agents and can
al so be of a conposi tlopsgnat el ease the active
i ngredient(s) only, roer tﬁglcln t , In acertain
part of the intesti hal —6 1y, in a del ayed
manner . Renington's.iﬂum eut- ci ences, Sixteenth
Edition, EW Martin (I\/E&R Pu Co., Easton,
Pa., 1980), herein i ncotdbrat ¢ eference inits
entirety, discloses|vark@lis carr#&rs|used in
formul ati ng pharmaceuti gaB conposiot i pns and known
techni ques for the prepagation therepf. Solid dosage

CalzfgnpOoltB@nS
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fornms of pharnmaceuti of the invention
can al so be prepareg 1d shells such as
enteric coatings ang rvel 1 known in the
phar maceuti cal for milatifgg—art—ihelpdi ng formul ati ons
and coatings desi gned t 5-Ar ovilde!$or ext ended rel ease
of the active pharmaceul$-8al ingl®dient (API). For

exanpl e, U.S. Patent No27.8, 605, 383, | ncorporated
herein by reference, desgii bes oBal extended rel ease
formul ations for the predgn 10266304;5 13punp

i nhi bi tor oneprazol ¢ Agggrdimgly, the sol i d dosage
formmy be an eXtenueu3Pb ueldy I"Tel ease

formul ation. An exenp.azz uc.'yeb-re ease tabl et
formulation is deschibed=in Exampte—8 of U. S
Application No. 11/ 966 888 [0058] Cfystalline racenic
i | aprazol e hydrate For m34%S30f _fhe Invention can al so be

in a solid mcro-encapsulated formw th one or nore
carriers as discussed above. M croencapsul ated forns
of crystalline racem c ilaprazole hydrate Form K of
the invention may al so be used in soft and hard-filled
gelatin capsules with carriers such as lactose or mlk
sugar as well as high nol ecul ar wei ght pol yethyl ene
glycols and the like. [0057] The invention al so
102663043r ovi des net hods for the trédtnent of the A disorders
di scussed above. Crystalline racemc il aprazole
hydrate Form K and pharmaceuti cal conpositions
containing it may, according to the invention,
adm ni stered usi ng any anmount, any form of
pharnaceutlcal conp03|t|on and any route of

"
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formul ation with an appropriate pharmaceutically
acceptable carrier in a desired dosage, as known by
W@ bwgessil skill in the art, the pharmaceuti cal PCT/US2007/089137

conpositions of this invention can be admi nistered to

humans and other animals orally, rectally,

parenterally, intraveneously, intracisternally,

intravaginally, intraperitoneally, topically (as by

powders, ointnments, or drops), bucally, as an oral or

nasal spray, or the |like, depending on the |ocation .
[0075] andFige¥ értht ¥ Gohernivaran od brtyisteﬂinbéim%ozcméﬂmm Asprazole hemi-

dj.scuss above, . whe i ni.st.ering.a nmaceuti ca
SO]VateegWﬁb i ﬁ%ﬁﬁ%‘“ﬁlle Slcl%‘@e‘ﬁ@g%‘?edéhtj?sg “%ﬁ% 1§(§]§¢h ese routes,
[0076] ¢ heFi%h?'Es"EﬁE eIt tﬁé&@ﬂﬁ%bﬁy&@mr&qm@bﬁ@d@m @aprazole hemi-
il aprazol e hydrate Form K of the invention. Ora

solvateaBomm Cs fThaendothersi onpet wpd #6194 “erimeadslifes is generally

preferred 058] .In certai ' . T .
100771Cy gk 4 e S g eV R BEEBR TR b 4 digranqacemic
ilapraz8RCP6H OGint@DINE A Henit PProxiyatbly 3a6hppm wiserssignaito 1,4-dioxane

dosage | evels of about 0.001 ng/ kg to about 5%&3%&&&
and the wingration $rrespondnig/ K Weleanblit-diexanggordgiely. i fstate
protong\!h;IR%{)\%gthtaPth% QI?&%I iflo 59{1%9329)&6 UL 8k RO oNRIORapPRkimately

ay, one or nore tinmes a day, to obtain the desired )
1:0.5. Foan apiethérefopd, feontidertd tobd drysihliioe bg-dppmelricatmidilapazole hemi-

dosages, smal | er than 0.001 kg or..greater than
solvatrg Rpepko (es Bg Bk ST R B LA aPmeRe PP 4. Peaks
near 5.%9 afe 2413 SrotofiOh (RXA&RGREd 5L E&RSThot & MBPrBole0 Peakd Mt@r 1.0 and
osage may range from about 5 ng to about 80 ,
2.5 arepluefte trihyfamian gTRE).fwlooh ihvsed toltrbifipetilapeasoigtin gfgum}h and not to
. i | aprazol e, and nore preferably ranging from about 20
ﬂaPWﬁLe- to about 40 ng. 10266304, 5 14Exanpl es [0059]
Exanpl e 1 describes the preparation of il aprazole,

From A. Exanpl es_2-4 describg_the %rggq;ation and
char act eri zat i ontajHle fodplutes, I BiMR Reaks|i8pr azol e
sol vates of tlht?ﬁié%ﬁghhgﬂzolg?feﬂﬁts@v {2 r&m eénd K These
solid state fdorns were haracterlzeg by vari ous
techni ques. Each techni que APMdescri bed bel ow. [0060]
Differential Scanning Calorgpetry (DSC): Anal yses were
carried out on a TA I[nstrunmenpts differential scanning
cal ori meter 2920. The Tnstrygent Was cal i brated using
i ndium as the refererte—ﬁafggkakf—The sanpl e was
pl aced into an alunirunﬁDSCiha. freHt he wei ght
accurately recorded. {The-sanple-celdl was equili brated
at 25 C and heated under a ﬁigfrngpn purge at a rate of
10 C/min, up to a final tenpdraturelof 350 0C
Specific heating rates and p&n configurations are
identified in the conmment seégtion above each
i ndi vi dual thernmogram Noncgignped (NC) pan
configurations were USed. [ggblj Dynam ¢ Vapor
Sor pti on/ Desorption (BvSy-—tagtawere collected on a
VTl SGA-1 00 noi st ur e—balante—system For sorption
i sotherns, a sorption range of 5 to 95%relative
hum dity (RH) and a desorption range of 95 to 5% RH in
0%ERH i ink 14- | i 2P h&si-solvate,
Hm7g¢ere1'3fgg&ﬁggggﬁpgﬁB?g%gﬁnggfggﬂg%ﬁ%?§€??5ﬁgcriteria
Form s ddbleCrreporad tiis hissoviemee pexks irt thaiR p&1@026 wei ght change
in 5 mnutes with amaxi rnum equilibration tinme of 3
hours if the weight criterion was not net. Data were
not corrected for the initial noisture content of the
sanpl es. [0062] IR Spectroscopy: Infrared spectra were
126630gcqui red on a Magna- | R 860( 20 Fourier transform
infrared (FT-1R) spectrophotoneter (Therno N col et)
equi pped with an Ever-G3 o
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m d/far IR source, an extended range potassi um brom de
(KBr) beansplitter, and a deuterated triglycine

WG 0BasB4 DTGS) detector. An attenuated total PCT/US2007/089137
refl ectance (ATR) accessory (Thunderdone(tn), Therno
Spectra-Tech), with a germanium (Ge) crystal was used
for data acquisition. The spectra represent 256
co- added scans collected at a spectral resolution of 4
cm1l . K W vaed tim @, cl ean
Ge cr ysdt(\ P@% o Igagpgc?g?logg?ance;mag%g%\é?a wer e
acqui rBdsnlmntakl 7068 rat i olntdnsityiese t0@05dat a sets
agai nspogaeh ot hgeg.4\Wavel elmginkitzal | brBG36n was
per f or pegiissi Ng FabYSt yr enkitenks@®P63] NMR4Anal yses:
Sanpl eg,, é/lxg(g@ pregayad for NMRsgpectrap@Ixry as

102663046, ~5- R9gA0 sol ut @Ry n t hgpse!l vent
i ndi ca ed |n exangl @s. The ?&@ﬁ ra wegfg@btained on an

I NOVA- Bﬁtmn ectr er. Th (S tra obt ai ned with
t he acgti' Eﬁ’ ‘i on %g?gmetersﬁ Iﬁ% ng bl e 1 1H NMR
Acqui st PHBM Par anéPér s Sol i
Tenper Besifen: Ambi%8at Spl n pognsity: se sequence

s2pul PResitisait i on 936f2ay: 5 B’é@@ﬁﬁs Pul%%% dth 7 0-8. 4
rrseconBesxﬁpxectral%ﬂﬂdth 6HO@sitp00 HA-$HEns:

Acqui r dsifiei:nt s: 1E3.900- 35]00BitPat a Ph-B¥Ess| ng Li ne
br oadeRbgigon:0. 2 HM41.9064] Thamsipgravi sy (TG :

Anal ysegsings:e canpéesl out bdRemityA | nst.ol8fents 2950

t her nogpaubaret ri go@nal yzer midiagycal i bpeeicoon st andards
were nipgkel,.and ,N)gg'@l (trr)mtgggg sanphaxwyas placed in
an al unimog [p.sanpl e;-p@n andyj; ted igphm;d he TG

furnac s anpl es, % star gfﬁ rectl(yoégﬁpm anbi ent

andth 1%\t d a st M nity at a
heatin 0?‘ eI}Sbya fin enperature of
350 OC: OF"B%S] Spect T6l BN spectra
wer e a@é}ﬁﬁlﬁ%d on L34 spec oneter (Therno
Ni col e®psitihi s sp %%]t?orret elmﬁiésé‘é’ an e%821%tion

wavel eRgsitionf 108265 Applwsisitit el y @058\ of Nd: Yvo4
| aser [Powpnwas UgEH4to irddeisitye t heO84Hpl e. The
Raman $pscibsi:a wen@0reasur edntosith: an i 6882 gal | i um

ar seni @asitibRGaAs )i 34ie9 ect or Intdistysanpl @806@r e prepar ed
for analysbs: by pbecptng t hentsaipl e | n0.002 capillary. A
total ¢f,238 sarrql_o,gz gcans Waegigol | echedsd rom 3600 100
cm1l atPo@\n?f?eCt r gk fgsol ut -4 Cﬁb@;gg(}lSl ng

Happ apodi gth cd ation was
perfo?%g)alﬁﬂgl ng 15 r and cslﬁghexan 1400661 X- Ray

Powder Pact @%gRPD)
usi ng r‘?s 1H’él 0 dif

patte re obtained
1?? neterBlag@Jy\?pped wth a
cur ved Fe8iéipRi on- 14efdi tive ‘H@?Sété(tor V\Plo 8 2Q ange of
Position: 1479.7 Intensity:
Position: 1518.1 Intensity: 0.0147
Position: 1582.0 Intensity: 0.0224
Position: 1626.5 Intensity: 0.0107
Position: 1696.1 Intensity: 0.0019
Position: 2575.8 Intensity: 0.0024
Position: 2803.0 Intensity: 0.0040
Position: 2851.9 Intensity: 0.0067
Position: 2883.6 Intensity: 0.0056
Position: 2911.0 Intensity: 0.0057
Position: 2965.0 Intensity: 0.0070

10266304.5 21



120. Real tine data were collected using Cu Ka
radi ation starting at approximately 4 2Qat a

w0 e@shsasson of 0.03 2Q The tube voltage and aPgBED297/089137
were set to 40 kV and 30 mA, respectively. Sanples
were run for 5 or 15 mnutes. Patterns are displayed
from2.5 to 40 2Qt o 10266304.5facilitate direct
pattern conparisons. Sanples were prepared for

anal yspsi . packggrgg ot hem ifhfeasityhi n- waldogd gl ass
capi |'l . gapi | | arypas,- nounpeggpnt o a
goni o ﬁc{ %he 31d§zitt is i&hél >d tog @r[nt spi nni ng

of th |nllary uri ng daaaqU|S|t|on I nst runment
'calibratlon was perforned daily using a silicon
[0079]" &f Fi;%e@ 6818 RANANGpcERAS 6T ¥ REMNPe AkdiBk aleira@nive tihgessle hemi-
RPD files generated froman Inel instrunent were
soivatecﬁmeﬁt ddbled Shomeitiz absorkance peaks istha Raman spagiikey
version 3.0.4. The Shimadzu .raw file was processed by
t he Shi madzu XRD- 6000 version 4.1 software to
aut omable@R| Paaké intle RaAkn BpsdtiundaSSol el Tlgeatolpbemt Con”
nmeans the maximumi ntenS| t]%r of a peaklgg %ntensi ty
prof i | Bositewy anet 848 7used | 6P sel &EEPdn are shown
Wi th eBedtigrar amet!d3-Oset of Infdeityat a. 1TRES f ol | owi ng
pr ocesBastioer e ug66lowi t h tIméensity: rradzrﬁ WD 6000 "Basic
Pr ocesRgsitwar: si on426.8 al gorintdesity:1) srstthi ng was done
on al | ppagder ns; 483.4t he bakkgriopnd wa2.58ubtracted to
find thgimeat:, relsayive i nteeskiy of theOpeaks; and 3)
the Cupki@dddhaz (53195444 Anvavgd-engt bh).3pgak was
subtra g J:rom tshe 4pat t er i @kirp0% of7 4dpe Cu K al phal
(1.540 é)eak intensity foE.ail. pat tefqes. [0068] Each

tabl e |s |ng XR geak f?ﬁen??f fo an gows peaks
ho d ¥

sel ected. g‘bt he g é pi cki | bed above.
The peRS‘?) itio re rep i n s 2Q0.2 2Q
I /10 iBosieomt i ve %PAfensi tymeﬂﬁ’eyt abI gé %gl ow |isting
peaks Pesitigtich f &MIshows PEARYEY hat *8F€% vi sual |y

pr esenPositiorche diff /act ogr DSty y t eaks with an
Fl o grBatigon:t han 737dr e | i sidisitSthe pEHk %si tions in
bol d desgtien:t he ¢B&act eri btténsitpeak s®itd or each

cryst abbdifien:f or m7839aded ehtignsgg: dendBeo7@haracteristic
peak seh&tim:th ageeloati ve indmhgity gif®agBer than or
equal  pggiddh: [ 0063} oExanpl gndisityr epasanison of

Cryst ap|,dipg,-Racengse sl | apr aﬁgélgﬁEFor mMiA430070] 3%

NHACH 1g(t)rpnrtrr 7§ (l\/bCN) kg, 11%19 parts) was
char ge g tReuqfenmperature to

Afte gl
5C (2- g%% rude prazol %F 400 kq)87 s charged and
the co H %tated hour. e slurry was
filter 8318‘?9 andgt5 filtefiey rrnsgig ith 3%
NHAOHMVBOREP X 0.906 kg, 2! effl %0 pa 63| [0071] The
filterPesiienvas ¢RHEYed i nlwensHE | adk; 46?0I | owed by

0. 5% NBAGHMEt OH (07®D0 kg, literBiy: par 20-%Ad
concenpositiest at 208®50C untigensitgduced2@éssure, until
di stil Ppatitiom st opped) 0. 5%k Et 02738500 kg, 2.50
parts) pyagoshar gedi1e the fdiasky: fol 2ewed by nethyl ene
chl ori @g.ifidn:40 kgi3H£900 pardisdsity:-The resushiting sol ution

was comgentr.at edla 930 25 %ﬂéﬁ er r@du;ggd pressure to
ca. 1. it . 50 Y Stdghl (1.20 kg,
3.00 p Pt vvas e ed an 63044% fthe m xt ure
was con¥httat ed

Xi nu ¢ 50C %ré reduced
pressul 8sifigiica, 1 (3 0 t%gi‘ thres) . %NH4()—V Et OH
(0.200 kg, 0.500 part) was charged and the contents
were adjusted to 50C (2-80C) and agitated for 45
10266304 nut es. The slurry was filt8red off and rinsed with
0. 5% NH4OHZEt OH (0. 200 kg, O 500 part), EtCH (0.200
kg, 0.500 part) and MIBE (2 x 0.200 kg, 2 x 0.500
part). The filter cake was pull-dried for 2 hours, and

further dried under vacuum at



maxi mum t enper ature of 530C for 92 hours. Yield
cryatalline racetnc ilaprazole, fromA 0.338 kg

W@ 3B8ps33Particl e size: 206 [0072] Exanple 2: PCT/US2007/089137
Preparati on and Characterization of Crystalline
1, 4-di oxane/racem c il aprazole Hem -solvate, FormC
[0073] A solution containing 7 nL of 1,4-di oxane and
10 nL triethylam ne (TEA, which is used to stabilize
i | apr agQlior: N SOl a3l 0N) Wamidkyr at ed7assh racem c
i lapr a?<9§1t‘?o -orm A-bye soni CRidRGy:W t lh@xaess solids for
appr ox y 3 Mays es. Tﬁ?e ul tipg shurry was
fllter rouh 02mc 1 on 7Jézg,rrlntoa
gl ass ﬁ’nThegz‘ was ¢ ‘and gi?dintoa
refri gg?séfl‘%ﬂ“ The teéul tin H’e sol s col | ected
by dec Betitienion a i mat eS8l ay s Isé &P and left to
ai r dr Jositioninbi em37a% For ningnsitpo74] ! Fk&SXRPD pat tern
of sol Vatieeh:i | apt4#¥ol e For ta@sigs obt’8ilAéd using an
I nel XR@Giti@000 di4§4%ct onelnensitithe da&@2pr ocessi ng
condi t Pegigoar e shodmns i n Tabkens?y: Fi g123122hows t he XRPD
pat t er podi@én:Crystsiid ne 1. Brdhispyane/ sasswi c il aprazol e
hem - selyate, Fois0iCG Tabl gedshigpor t $5lohe peaks
i denti Hl,e4,1.n t heg XD pat ;n@gnrglt Tabl e122396XRPD Dat a

Proces ndi for Snmoof hiing [ AUTQ

snoot hﬁﬁgﬁoé)}?nt s'IZS actl oépg iAUTq sanpl i ng
poi nt's peat s = BEi § te [ MANUAL]
Kal a2ff = % Pe D§'§ rch [Egi

di ffer gﬁﬁl‘éﬂ‘ p0| ?%5 M t hr eshol d
0.050 Pagdymi nt eAsTX: thr eg}ﬁ@SHyf— 30 ml) FWHM
rati o Pesitiyrin Sy28EA Er r or IntBsHECt | oﬂ Preci se

Peak CBositiet:i on: 2841} Tabl &it@sitkRPD BEak8Posi ti ons for
For m CP&a66304. 38899 00751 Inkengity2 i s 36W&8TG t her nogr am
of crygbatibh:ne 128940 oxanelmasaypi ¢ i 3a@3azol e

hem solpy@tign: For n93$3.2 The san@lsRyshowgd.482. 8% wei ght
055 UPo§iod00 08usd PO76] Fitghsich | S 1882025C t her mogr am
of cr y?g kbh-ne 1lpds.dé oxane{rﬁagﬁgl C i I@@r@zol e

hem so % For The e rm 0@% swas at 94 0C
Rﬁv&f [OO%% l: ig. 41 tg Ee sol n state
proton ri

(max 1
spect f cr ne 1, boxane/ racemc
il apra Y For Egdf é pea appr oxi matel y
3. 65pp gnaSSI to 1, t?ﬂsg%ane %j%pg
i nt egr PHBACor r é fds t olGsHYnpl e

1, 4- di oxane. Accor d| ngly, the solution state

[0080] Fig. 7 is the DVS isotherm of crystalline 1,4-dioxane/racemic ilaprazole hemi-
solvate, Form C. The DVS isotherm shows an approximate 1.2% weight loss at 5% RH, an
approximate 1.1% weight loss from 5 to 95% RH and an approximate 4.1% weight loss from 95

to 5% RH.

[0081] Example 3: Preparation and Characterization of Crystalline THF /racemic ilaprazole

hemisolvate, Form D
[0082] A solution containing 6 mL of THF and 10 pL triethylamine (TEA) was saturated

with raceme ilaprazole Form A by sonicating with excess solids for approximately 3 minutes.
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proton NVR shows that the nolar ratio of ilaprazole to
1,4-dioxane in FormC is approximately 1:0.5. FormC
WO 200808838 ef ore, considered to be crystalline PCT/US2007/089137

1, 4-di oxane/racem c il aprazol e hem sol vate. The peaks

in the proton NVR spectrumshown in Fig. 4 are

reported in Table 4. Peaks near 5.32 are residual

protons in the deuterated solvent not to il aprazole.

t r TEMe vial was

The o G & e R B e oy o
cappednot] plaed Irtpa acfcberatofabitier zlppr@umtﬂljo h d@.JH thivpepeakigon gies moved

to the f%ee?ew nga r\]véefs !yllo%ﬁréacéﬁ?/.% ?aéerﬂr [%\e 3291'8}@/ Le egi Cdx?g a;gsprommateiy

3 houré: ﬂogncrg’asb $hd Ni81d! Fhe Rk U Qs 661Ye%¥eﬂ|ﬁy| VaBuum filtration as Form D.
-di oxane/ racem c il aprazol e hem -sol vate, Form

C.
[0083] Ta bﬂ“he KRPEpmttes ofhvelvatnddlaprasels FoemMa wiap optaised psing an Inel XRG-
t 266304 . 5 20T P
3000 REGHIR B Pappagnts SRR T Tl P78 SRs he

XRPDpak @i Fort o ystA1iRO FUFRas&dhit dlapraZdl® hémisohvars Foym DO TABBS reports the
osition: 782.1 Intensity: 0.0043 Position: 817.4
peaks idpntdiediin fhe YRBBFAtEHs| ti on: 828.3 Intensity: 0.0152
Position: 851.8 Intensity: 0.0133 Position: 869.0
Intensity: 0.0479 Position: 886.8 Intensity: 0.0178
Posi tion: 9hld 74 mmptopassﬁxmsaﬁitm&miﬁnm 1956. 2
Intensity: 0.-0064 Position—969.-7+ntensity:—0.0142
Posi ti on: 1()§31°8th"?ﬁ ensity: {WGQ Posi tion: [1047.9

I ntensity: (sDoghing points =21
B.G. Subtraction [AUTO]
sampling points =23
repeat times =30
Kal-a2 Separate [MANUAL]
Kal a2 ratio =50.0 (%)
Peak Search [AUTO]
differential points =17
FWHM threshold =0.050 (deg)
intensity threshold = 30 (par mil)
FWHM ratio (n-1)/n =2

System Error Correction: [NO]
Precise Peak Correction: [NO]

Table 8; XRPD Peak Positions for Form D.

Position
(°20 £ 0.2 11,
°20)
3.3
4.3
6.2
7.1
8.2

(U R RULY N

(SRR el
el %]
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Posi tion:
Intensity:
WEPEBH8I3Mmt

1069.3 Intensity: 0.0182 Position: 1080.1
0.0216 Position: 1098.2 Intensity: 0.0211
11 17.0 Intensity: 0.0435 Positi onPC/USDNB089137

Intensity: 0.0096 Position: 1155.8 Intensity: 0.0063
Position: 1170.7 Intensity: 0.0038 Position: 1223.0
Intensity: 0.0120 Position: 1251.7 Intensity: 0.0238
Position: 1262.7 Intensity: 0.0181 Position: 1273.4
Intensity: 0.0138 Positigr: 13D2.31 lintensity: 0.0324
Position: 1342.9 I|ntensi{y; 0. POG6Rosition: 1361.2
Intensity: 0.0093 Po itifﬁ' 1382 é hintensity: 0.0066
Position: 1391.2 Intensi‘7§ 0- Oéu Posi tion: 1407.2
Intensity: 0.0158 Pokitibh' 14374 Ilntensity: 0.0141
Posi tion: 1450.8 Intensit34 0.D08Y Position: 1460.4
Intensity: 0.0087 Positibhd 14791 Iintensity: 0.0176
Position: 1518.1 Intensity3 0.P144 Rosition: 1582.0
Intensity: 0.0224 PosTTippg I6P6.% Tntensity: 0.0107
Position: 1696.1 IntensT L O.JO}g Position: 2575.8
Intensity: 0.0024 Pos+t++8A-—28P3 kntensity: 0.0040
Position: 2851.9 Intensi Q% ﬂ.“”%% Position: 2883.6
Intensity: 0.0056 Pokitibh® 291 B 0lintensity: 0.0057
Position: 2965.0 Intensit%3 0.D07D 1Position: 2985.2
Intensity: 0.0069 Positithe 30p218 I[ntensity: 0.0081
Position: 3081.5 Intensifgs 0.D0831 [|0079] Fig. 6 is
the RAVAN spectrum of Ccrygialtngs1,|4- di oxane/ racemi c
i I aprazol e hem sol vate;—fprmC—iabtle 6 reports the
absor bance peaks in the j*nan ‘pI% fium Tabl e 6: Peaks
in the Raman Spectrun4ﬁ_zﬁ#¥a e Haprazol e Form C

22.3 43

22.8 27

23.2 33

24.1 4

27.1 18

27.3 28

27.9 19

28.2 13

29.1 12

29.5 6

30.8 3

32.6 6

33.0 4

33.4 4

34.2 4

34.4 3

36.3 4

[0084] Fig. 9 is the TG thermogram of crystalline THF/racemic ilaprazole hemisolvate, Form
D. The sample showed an approximate 9.8% weight loss up to 100 °C.
[0085]

Form D. The endotherm onset was at 87 °C (max 96 °C).

Fig. 10 is the DSC thermogram of crystalline THF/racemic ilaprazole hemisolvate,

Fig. 11 is the solution proton NMR Spectrum of crystalline THEF/racemic ilaprazole hemisolvate,

Form D which shows a ilaprazole to THF ratio of approximately 1:0.5. Peaks at approximately
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Position: 416.
Intensity: 17.

14. 205 Position: 443.0
466-9 Intensity: 6.773

7 Intensity:
849 Posi tion:

WeomBNEBMt 486.9 Intensity: 8.740 Position: 498CHUS2007/089137
Intensity: 12.577 Position: 507.3 Intensity: 16.005
Position: 531.9 Intensity: 11.313 Position: 543.4

Intensity: 7.302 Position: 574.0 Intensity: 9.796

Position: 607.0 Intensity: 92.240 Position: 640.3
EORITH PR B8 FntBerhBbE8sds end%d 1(850 5 moles of
ISPPHLOSltlJE¥“%§Hgé§?nten§Fty 36. 38 P03|t|o%

THF. Tint gaaks tnythe BEtEBRMR specirom: arg tepoited it Eabdd 9. yAnl gqaks nar 5.32 ppm

e s RS SR v i ToPORAL, B0 PG pg 25 pom e

due to E’Eﬁ' WhRR'is §s3:@ t@ stlaﬁﬂz%‘ ﬁhﬁrﬁzol@ﬁl hRidRosid h@ o 18&Fazdbe.

Inténsity: Posi tion: 873.2 IntenS|ty 11.61 8
Posi tion: 892.4 IntenS|ty 16. 041 Position: 904.3
Intensity: 18.7 08 1 nsit 26. 683
bos| T on) 660, & TGS H@&Rgg%g‘é%’ljﬁgﬁ‘u on! 1010, 2
Intensity: 81.462 PositionppifP70.3 Intensity: 20.919
Position: 1080.5 IntensitTy;g32. 424 Position: 1099.0
Intensity: 27.385 PO:IlIOﬂ.7illd.U ntensity: 21.472
Position: 1134.0 |nt,nolly:i 3-551tPosition: 1179.6
Intensity: 90.482 Pos$iti-on:+—1202-9-1ntensity: 34.082
Position: 1224.9 Intpnqity-igﬂ.??l Position: 1252.5
Intensity: 58.963 10266304 bPosition: 1263.1
Intensity: 57.765 Position:6.¥274.8 Intensity: 203.385

6.3
4.8
4.7
3.8
3.7
2.2
1.8

[0086]
D. Table 10 reports the absorbance peaks in the IR spectrum.

Fig. 12 is the IR spectrum of crystalline THF/racemic ilaprazole hemisolvate, Form

Table 10: Peaks in IR Spectrum of Form D.

Position: 705.9 Intensity: 0.0109
Position: 726.9 Intensity: 0.0791
Position: 757.8 Intensity: 0.0046
Position: 781.9 Intensity: 0.0095
Position: 815.7 Intensity: 0.0532
Position: 828.3 Intensity: 0.0252
Position: 851.5 Intensity: 0.0241
Position: 869.1 Intensity: 0.0227
Position: 890.6 Intensity: 0.0207
Position: 902.1 Intensity: 0.0253
Position: 954.7 Intensity: 0.0123
Position: 969.6 Intensity: 0.0225
Position: 1026.0 Intensity: 0.134

Position: 1056.3 Intensity: 0.0326
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Position: 1306.0 Intensity: 169.771 Position: 1343.5
Intensity: 387.824 Position: 139L0O Intensity: 73.318
weoBosBmt 1410.1 Intensity: 54.936 Position: RABUSB07/089137
Intensity: 117.225 Position: 1469.7 Intensity: 79.147
Position: 1484.9 Intensity: 51.522 Position: 1514.5
Intensity: 123.228 Position: 1577.9 Intensity: 57.554
Position: 1591.7 Intensity: 65.022 Position: 1628.0

| nt enspiariont42. 28%500Si ti optend?0. 5 Iodpmsi ty: 1.451
Posi t i pLLii663- 914 t nsi tyInte‘hs%%A Pos()m@n 2717.9

| nt enspi 11. 38 ition ghsity, 7.485
P05|t|?§{t%73 2 7OSSnS|tyImHt%1g 5 Po bi;}n 2852. 2

| nt ens ? 70, 064 %to%mon 7.9 | y: 39.738
Posi ti & “%82 olihrensi ty “"‘s"é %68 Po gg?on 2894. 0
| nt ensPesjtions. 5311 ki t i onlNOBHE. 2 | Sity: 79.432
Posi ti Beritigmee. 113Htensi t yIntears#y294 Pb&1Hi on: 2984. 8
| nt ensPogitior85. 9672R0ki t i onlnt@vity. 1 | r-@HSi ty: 38.215
Posi t | Bositi@068. 2126t ensi t yIntaBitg18 Pds03Glon: 3105. 1

| nt ensPbyitiord5. 9002 7RokI ti onInt@kR. 3 | Nl ty: 25.130
Posi ti pggitigk40. O13mtensi t yint@3ith09 [008Oj4 Fig. 7 is
the DVBodiggi:ner mef £ryst akdtérﬁﬁ 1, 4- di.gxgne/ raceni c
i kprazelgihiem solyafe, For fﬁtéﬁsﬁ he D\@mgpt her m shows

an app te 1 i ght at 5% .y

appr oxi)ggitf).ﬁj1 ‘V%gg/fg\ﬁt I o% m 5 t /o RH and an
appr ox§ %n_4 1% m 95 % RH. [0081]
Exanpl Ostiorsy o aﬁ '%n and Weteri on of

Cryst aP PHAYLTHF/ 1 ic i | JPens 81 e he 4! vate, Form D
[ 0082] Pasitieiut i ohd EGht ai ni HEEWIH L of - and 10 mL

tri et hfbgtite (TEN.4as salwiemsitsd wi t(Pw Heene

i | apr aPosigoEor m AoMy4 soni chttensgywi t h @QE&ss solids for
appr oxiPositieh:y 3 BhTut es. 10266894. 5 2BFhE! resul ti ng

sl urry pegisiod:i | t epg@B.2 hr ougtens@ty?2 ni c@.086Myl on filter

into apgliass Vi abgsilbe vi alntwRgy: 0.0080
Position: 2872.3 Intensity: 0.0081
Position: 2976.6 Intensity: 0.0117
Position: 3014.1 Intensity: 0.0109
Position: 3062.0 Intensity: 0.0122
Position: 3081.0 Intensity: 0.0127

[0087] Fig. 13 is the RAMAN spectrum of crystalline THF/racemic ilaprazole hemisolvate,

Form D. Table 11 reports the absorbance peaks in the Raman spectrum.

Table 11: Peaks in the Raman Spectrum of Form D

Position: 100.2 Intensity: 1.737
Position: 122.2 Intensity: 1.095
Position: 173.2 Intensity: 0.756
Position: 2447 Intensity: 0.385
Posttion: 288.6 Intensity: 0.534
Position: 502.7 Intensity: 0.517
Position: 605.6 Intensity: 1.312
Position: 700.5 Intensity: 1.207
Position: 716.8 Intensity: 1.109
Position: 781.2 Intensity: 0.483
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capped and placed into a refrigerator. After
approximately 1 day, the clear solution was noved to

w0 b@sfsBserzer. Solid was noted 3 days | ater. ThRCHHAPDE089137
was placed in dry ice for approximtely 3 hours to
i ncrease the yield. The white solid was collected by
vacuum filtration as Form D. (0083] The XRPD pattern
of solvated il aprazole Form D was obtai ned using an

I nel YR, 3000 dgfg(gactoneﬁteﬁq The n@a_;eyrenent
condlgons are reported iR, 7. bisgg 8 shows the

XRPD h for stalli nenSl /rac g i | aprazol e
Qo For%ig Tabl orts Wig peaks

hem s
i dent iBAsEWN; n t heOX&RPD pat @P‘H “Tabl XRPD

Pr oced¥isiigncondi {9 8ds for RGRHYD. S ﬁl ng [ AUTO
snoot Hiasgiopoi nt 31(1285_1 1 B. dntesgbt r act P [AUT

sanpl i hgitppot nt s 1072.2r epeatlniensits 0 K&I405a2 Separate

[ MANUARsitliéat a2 T18#i%o 50. OnfetdityPeak $ddBch [ AUTO

di f f ergpgticat point7s.817 FWHMehtitseshol d.425050 (deg)

i nt enspdyidnh’ eshpohd &= 30 (Ipsnsitg:| ) FOdiratio (n-1)/n
Syst e[?, tfo‘?;[ Cor;zggtg on: [Nehsikr-eci s@.Bsak Correction:
1t§0 keak Pogidhigns fors dsorm D.

10266 I]24[ 00 |g an{eelsﬁ e TGQ_t({ygr nogr am of
cryst THF/ c 'll%%n?i ol vate, Form
D. The e sh%’fan a OXI rrate ' {WGI ght | oss
up to HesHiee, Fig. p’é&?n@yt he t her nogr am of
cryst aPositifa: THF/ i ¢ i | Y%l e h ol vate, Form
D. ThePesitdior her mB¥<et was éﬁﬂsw 0C ( 96 0C). Fig
11 i s Péomtianl ut i b8 ot on MkRsiGHect rdm® crystalline
THF/ r aBesiiian:i | aptEda e heningobiyt e, Fo?3 D whi ch shows
a ilappagede to T#P.Tati o bfenappr oxi ng®@& y 1: 0. 5.
Peaks phsigfpr oxi psgiel y 102b6a36dy:5 2511.85% m and 3. 7ppm
wer e a§§glg(5}ed tojd3d> and t higensityzegr at3.040 cor r esponded
to 0.5 g&- s of J&iz.7 The pﬁ@&gltyn t hep gyt on NVR
spectrigm.are rep ggéegl in Tﬁ-péﬂ Rity-  Any2 pgaks near 5. 32

ppm ar §SI dual P ons | g deut ef a§pd sol vent not
to ilapf near [, d25 are due to
%} L

TEA, whPEH m?s us st ab | I aprf;\é in
sol ut i &ASitigHd no | I apr . Tabl g5 1H NVR Peaks
for FoPsifon: PPM ﬂt@ns“

Position: 0.6 Intensity: 1.154

[0088] Fig. 14 is the DVS isotherm of crystalline THF/racemic ilaprazole hemisolvate, Form
D. The DVS isotherm shows an approximate 0.6% weight loss at 5% RH, an approximate 0.6%
weight gain from 5 to 95% RH, and an approximate 1.2% weight loss from 95 to 5% RH.

[0089] Example 4: Preparation and Characterization of Crystalline Methanol/racemic

ilaprazole Solvate, Form G.
[0090] A solution containing 3 mL of MeOH and 10 pL triethylamine was saturated with

Tlaprazole Form A by sonicating with excess solids for approximately 3 minutes. The resulting

slurry was filtered through a 0.2 micron nylon filter into a glass vial. The vial was capped and
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7.6 7.4 7.1 6.7 6.3 4.8 4.7 3.83.7 2.2 1.8 [0086]
Fig. 12 is the IR spectrum of crystalline THF/ racem c
WO b@prosasel e hem sol vate, Form D. Table 10 repoP@BUS1967/089137
absorbance peaks in the IR spectrum Table 10: Peaks
in IR Spectrumof FormD. Position: 705.9 Intensity:
0. 0109 Position: 726.9 Intensity: 0.0791 Position:
757. 8 Intensity 0. 0046 Position: 781.9 Intensity:

o Yottt fQsmtfi18Mkon
piacedélitg%f ensm%%s“g&%z%‘iﬁ%é’gﬁﬁﬁ’ EIgno g Intensity:
approx@n@t%l‘ffﬂz (Eg@ﬂetttm FoB3.1 I ntensity: O 0227 Posi t | on:

890, Intensity: 0.02 Posi,ti on: 902..1 | nt en

(009110, 0 e XIS P%6H: oS PEHER Rl s I3RS Pl Form G was

t |cBh@tehd d 1
L

Table mZEQSMs}ﬁRGSM KBRD 068 for trysie ﬁ@ﬁmth@oﬁg&gupdgqpfqz@}? solvate,
1098. 9 IntenS|t 47 P.SI 5 Intensity:
Form . dghlg 1pg&rtsdhe p?géﬁizﬁmli 18 ?3§PDépz%tf?7 Posi ti on:

1155.4 Intensity: 0.0097 Position: 1170.3 Intensity:

0.0073 Position: 1221.6 IntenS|ty 0.0175 Posjtion:
1252. 1 | nt diable 12: BREDIProgssing Conditiopshr Forplensi ty:

0.0300 Smoothing [AUTO]
smoothing points =9

B.G. Subtraction [AUTO]
sampling points =11
repeat times =30

Kal-a2 Separate [MANUAL]

Kal a2 ratio = 50.0 (%)

Peak Search [AUTO]
differential points =11

FWHM threshold = 0.050 (deg)
intensity threshold = 30 (par mil)
FWHM ratio (n-1)/n =2

System Error Correction: [NO]
Precise Peak Correction: [NO]

Table 13: XRPD Peak Positions of Form G

Position (°20

+ 0.2 ©20) VL,
4.9 7
6.2 100
9.4 3
12.5 54
13.6 3
14.8 32
15.1 3
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Position: 1273.1 Intensity: 0.0244 Position: 1301.2
Intensity: 0.0474 Position: 1342.4 Intensity: 0.01 12
weBosBmt 1360.2 Intensity: 0.0126 Position: RGBUSB07/089137

Intensity: 0.0098 Position: 1406.8 Intensity: 0.0219
Position: 1437.9 Intensity: 0.0205 Position: 1480.2
Intensity: 0.0284 Position: 1517.9 Intensity: 0.0270
Position: 1581.4 Intensity: 0.0338 Position: 1626.4
Intensity: 0.0162 Posi{ipnm 25785} tntensity: 0.0034
Position: 2803.2 I”Lenlé ¥ .uué“ Position: 2852.8
Intensity: 0.0080 Dn°'f7un: 28723—+ntensity: 0.0081
Position: 2976.6 Intendl:fy: 0 01 337 Pdsition: 3014. 1
Intensity: 0.0109 |Posii8.8n: 306220 Intensity: 0.0122
Position: 3081.0 Intens9By: 0 012F (0087) Fig. 13 is
t he RANVAN spectrun1of grystallinesTHF/racem c
il aprazol e hem 50|vat§16horn D.dabl'§ 11 reports the
absor bance peaks ijp—th men bpe&lru Tabl e 11
Peaks in the Raman-Spe l.uu.u ugllu Posi tion: 100.2
Intensity: 1.737 P Qiféz 12R 2 Tnptendsity: 1.095
Position: 173.2 Intens8P. 0 756 Bosition: 244.7
Intensity: 0.385 Ppsit2éd: 28B.6 Ilntensity: 0.534
Position: 502.7 Intensigy: 0.pH17 Positjion: 605.6
Intensity: 1.312 Ppsithgm: 70p.5 intensity: 1.207
Position: 716.8 In en52§m T 09 §osTtion: 781.2
Intensity: 0.483 1p266 5980 5—TPosi jorm| 818.0
Intensity: 0.571 Pps+tigh—908—4+tntensity: 0.578
Position: 954.0 | ntensity. 0.496 IEI’m'flon: 967. 1
Intensity: 1.118 Ppsiti2dt 1017 83Intensity: 1.075

27.9 10

29.9 7

31.5 3

34.4 5

35.2 3

[0092] Fig. 16 is the DSC thermogram of crystalline methanol/racemic ilaprazole solvate,
Form G. The DSC thermogram a broad endotherm at about 62 °C and a second endotherm onset
occurred at 114 °C (max 133 °C). First endotherm is likely due to desolvation (loss of methanol),
while the second endotherm/exotherm is melt/decomposition of the desolvated material.

[0093]
ilaprazole solvate, in CD,Cl,. A peak at approximately 3.4 ppm has been assigned to MeOH and

the integration corresponds to ~0.3 moles of MeOH. The peak for the —OH group in MeOH is

Fig. 17 is the solution state proton NMR spectrum of crystalline methanol/racemic

hidden under the TEA peaks at approximately 1.0 ppm. The spectrum in F ig. 17, therefore,
shows Form G to have an approximate 1:0.3 ilaprazole:methanol ratio for this sample. The
peaks in the proton NMR spectrum are reported in Table 14. Any peaks near 5.32 ppm are
residual protons in the deuterated solvent — not to ilaprazole. Peaks near 1.0 and 2.5 ppm are due

to TEA, which is used to stabilize ilaprazole in solution, and not to ilaprazole.
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[0088J Fig.
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2936.6 Int
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14 is th
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Intensity:
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Intensity:
2. 68Fabledlidt { 19 NMR Froksrfor Remn§i t y:

0.815 P
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1.425 P
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-

DVSTi4$pt herm

of crystalline

e heni&givate,

N L fa N aX WA

Form D. The DVS

19@6U82007/089137

i sot herm shows an ap
RH, an approxi mate O
and an approxi mte 1
[ 0089] Exanple 4: Pr

ivei ght | oss at 5%
from5 to 95% RH,
from95 to 5% RH.
aoarati%ﬁ and.Characterization of
Crystal l'i ne Met hanol [raceni46il aprayol e Sol vate, Form
G [0090] A solution|{contaihtng 3 nL. of MeOH and 10 ni
triethylamne was sajuratediwth Il aprazole Form A by
sonicating wth excess soligls Tor approximtely 3
m nutes. The resulting-sturry was filtered through a
0,2 mcron nylon filter into a glass vial. The vial
was _capped 10266304. 5 28pl into the fr er.
100941 Th o Fiea 0154 HECTHAT XA 118 FEL L Sy S
methax{dé/lréd' id QibrARR SHARLEEDMEOLRY fn thi! spectfin, rastharol peaks are
091] The XRPD pattern of crystalline
observad tttmpoiximateb .2 pPindgr A owhich gtogiets tpd fmulégad methanol.

obt ai ned i N 1 nel X [ T .
e
signiﬁé&tﬂﬁlhﬁﬂ@ ridtenSRBi @i | eian tHearrystallisd mkihame/racemic ilaprazole solvate

ne

) ret hanol /racem c il aprazol e sol vate,
is a variable solvate. ,

[0095]
G. The DVS isotherm shows an approximate 4.6% weight loss at 5% RH, an approximate 3.9%

O X1 i"l'aé‘z O 0%
694 \Wweal t n
oYW

2046 me] ﬁ t

Fig. 19 is the DVS isotherm of crystalline methanol/racemic ilaprazole solvate, Form

weight gain from 5 to 95% RH, and an approximate 3.9% weight loss from 95 to 5% RH.
{0096]

crystalline methanol/racemic ilaprazole solvate, Form G: A small spatula full of Form G was

Preparation of unsolvated racemic crystalline ilaprazole, Form I, from

placed in a 1 dram glass vial. The open vial was exposed to ambient temperature under vacuum.
A white solid resulted approximately 1 day later as unsolvated racemic crystalline ilaprazole,

Form 1. Fig. 20 shows the XRPD patterns of initial Form G and the resulting Form .

[0097] Example 5; Preparation and Characterization of Crystalline Racemic ilaprazole

hydrate, Form K
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Form G Table 13 reports the peaks identified in the
XRPD pattern. Table 12: XRPD Processing Conditions for
WO-20081083345n00ot hi ng [ AUTO snoot hi ng poi nts = 9P@/G52007/089137

Subtraction [ AUTQ sanpling points = 11 repeat tines

30 Kal -a2 Separate [ MANUAL] Kal a2 ratio 50.0 (%

Peak Search [AUTQ differential points = 11 FWHM

threshold = 0.050 (deg) intensity threshold = 30 (par

ml) E i F 8&HIIPR 1 dram
[0098] qu‘ s ?@%é@ﬁﬁg‘é&ﬁ%ﬁ%@? F%lﬁ':l é{@ﬁ%ﬁ?ﬁ@%{% Peak
glass vR0STlé @Rra Vil wae erpdSed GRG6B0A! tBmpopeOoadl 15y relaty cihgmidiy. A

e o T L e BTN £ S
ilapraz&le %g:&&f‘ef Fhah ka0l E%gg\be%@ 86 QRshneaidier m onset

occarred at 114 0C(nmax 1 C). First endothermis )
[0099]| | KEhyXBED pattentesaryatallinnractroicdlapfazpkstiydiats, Formy ves obtained

. the t herm exQ, therm i . !
using aglngi NG aO08) SATRYORECEr i er DB i RERPdR Table 15.
Fig. 2150bWE HRIXRPB A1 th 606y diEns RREMmidiMpadzot yetat, IHona K. Table 16
nmet hanol /racem c il aprazole solvate, in CD2C . A peak
reportsahe pgyss odentifieeinth@ XRPEbPateEs been assigned to MeOH and
the integration corresponds to -0.3 noles of MeOH The
peak for the -OH group in MeOH i s hidden under the TEA
peaks at appbRASTEXRPYD Plo@ssingCoithgosplectommKi n Fi g.
17, therefore,—shows Form Gto-have-an—approxi mate
1:0.3 i | apr ASBIethg hanol APk or this sanple. The
peaks in thesppethiong AUWHS spectPum are reported in Table
14. Any peaks near 5.32 ppmare residual protons in
t he deut er af BdGstlbieation notfALBIQY aprazol e. Peaks near
1.0 and 2. 5| ppnpldigepaiate to FBA, which is used to
stabilize il F20h& 1 n sokgoi on, and not to
il aprazol e. 110266304.5 30Tabl e 14: 1 NWVR Peaks for

Form G PPM 8431 fn &efafite’- 4 TIMANYIAL]

Kal a2 ratio = 50.0 (%)

Peak Search [AUTO]
differential points =9

FWHM threshold = (.050 (deg)
intensity threshold = 30 (par mil)
FWHM ratio (n-1)/n =2

System Error Correction: [NO]
Precise Peak Correction: [NOJ

Table 16: XRPD Peak Positions of Foorm K

Position

C
©20) 11,
5.1 4
6.5 100
9.8 3
13.0 61
14.2 5
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6.3 5.34.8 4.6 3.9 3.42.2[0094] Fig. 18 is a
different solution state proton NMR spectrum of
W@ roog08d3ki ne et hanol /racem c il aprazol e sol vaR&r/up2907/089137
DMSO-d*. In this spectrum nethanol peaks are observed
at approximately 3.2 ppm (-CH3), which integrates to
-6.6 noles of nethanol. Conpared to Fig. 17, the

crystalline nethanol/racenic ilaprazole solvate in

Fig. 18 contains si
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Kal a2 Separate [ MANUAL] Kal a2 ratio = 50.0 {% Peak

Search [AUTQ differential points = 9 FWHM t hreshol d
wW@2@8083deg) intensity threshold = 30 (par m | PCHFUEIND7/089137

ratio (n-1)/n 2 System Error Correction: [NJ Precise

Peak Correction: [NO Table 16: XRPD Peak Positions of

Form K J0266304.5 3210266304.5 33The cl ai med i nvention

is: 1. Acrystalline 1,4-dioxane/raceni c il aprazole

Theciaﬂﬁ@dm%@ﬁtib%tz? characterized b y a powder xray
ffraction pattern having peaks at 7.2 2Q 0.2 2Q

1. mcﬁstaﬂ;nne 0] 42(112@11@&&@1126 ilgpragyle hepi-gayato, chypggterized by a powder x-

ry i P Br SatioEP R 230 EbS T SRR, hd W B g2 20 02
opg. thernogram havi ng an onset tenperature of about 94 0OC

3. The crystalline ilaprazole solvate of claiml, _
2. Ve reefstulliredlapragstealohiatesofi diapr b fotler srvctrizaddy a differential

tall 1, 4-d / I o
scanmr?ggq)ﬁorgléq {yn grm: : )éj?igg 8.{"1 %}%\seeg] F{;@:Ileéqa reaiog)gut 04 °C,

3. 1%1 A § \‘%s?ﬂofeas%%é:oﬂ AR B2 cfeif) BI¥ cra@lIN@d Baprazole solvate is
aracterized by a powder x-ray diffraction pattern

crystal ey, Aglipeakscamicilapr@Qle 1gng- s@l‘ya’{ej_ﬁomn 20 0.2 2g, and
18.6 2 2.2 Th t al
BTN RO RN T T D

x-ray (HEALR tt%ﬁ{ RividEda¥s 4l oL hZB”lBg °ap H0IeLH, and 18.6 °20 =
tenper ure of about 87 0C. 6. The crystalline

0.2°20.1 aprazol e sol vate of cl a| m 4, wherein the cryst all'ine

PO S of QA 2 AR e

scanni (Eﬂior?fﬁ‘l:ﬁ‘}aﬂ'@mé:ﬁérWthmé andn&dt YhRdrAthRf about 87 °C.
thanol /racemT il aprazol e sol vate, characterized by

altsowpiealline ilapyazdief soleate dloraiped. tvéraﬁlhamqﬁgstfﬁba%s at 6.2
2 2
*GK%Y@%M SR OpAioRe B 7 o EE Bl e laprasole

hemi-sBBaftaReind Daceni ¢ i | aprazol e solvate is crystalli ne
met hanol / racenic il aprazol e soI vate, Form

7. chyssullinerecthaodmcemic dprasl WY Pfaétrécfe%grbé(c?t @L"Ydfé gray
aittacft By R hRnSped 2 83 0 820G P8 MG T RETET ) The

8. ITRreadlige ﬁa@ﬂﬁz’ﬂi@s@ﬁa‘c@ bbilao7, Wihaecﬁﬁ ithre drixalting stetilahélracemic

racemc il aprazole hydrate is_crys line rac c
ﬂaprazmeaﬁghﬁiieotﬁ srysipdingracth Wﬁ%@%ﬂl%iapf%iﬂ-ﬁ&?%% an?g]

9, %%Qtﬂlﬁﬂqucefrﬁ 115{3;\13&(515 bl 0AR £t &i88 b§l a PERAIEL & 95[3/, dlffractzon
co

rrsing at eut i aIIy effective afount of

patternCiidy itpeelik gt 6.3 eQor az(xﬂ L ohyndridtee*20f +612:120h 9 and a

pharmaceutical | y acceptahl e c%r Ler_. . "
10.  "The crystalline ilapraZole hydrate of claim erein the crystalline racemic ilaprazole
hydrate is crystalline racemic ilaprazole hydrate, Form K.
11. A pharmaceutical composition for inhibiting gastric acid secretion, comprising a
therapeutically effective amount of the crystalline ilaprazole hydrate of claim 9 and a
pharmaceutically acceptable carrier.
12.  The pharmaceutical composition of claim 11, containing about 10 to about 50 mg of

ilaprazole.
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12. The pharmaceutical conposition of claim1l1,
contai ni ng about 10 to about 50 ng of il aprazole.
wWQa0meHe8341 5 3413. The pharnmaceutical conposi tiReCI/G$2007/089137
claim 12, wherein the pharmaceutical conposition is a
del ayed rel ease pharmaceutical conmposition. 14. A
met hod for treating a gastrointestinal inflamatory
di sorder in a nanmal, conprising adninistering to a
13.  ARL E)ﬁ%a' &tﬁ%&nﬁﬁ%ﬁﬁ?fef Rat8 0 ARRALINGAE hYar@hEQELAN@mposition is
amotint | of the crystalline I | aprazol e hydrate of claim
a delay8d rél&ise pivemaedutios] cofnpokiiom 14, wherein the anount of
i |l aprazol e adm ni stered ranges from about 0.00 / -
14 maibe foso AR R GO S B L By R AR cp g © ragm fhprising
adminigt%@t%oa‘lpa%e& iRl need thereof a therapeutically effective amount of the crystalline
ilaprazole hydrate of claim 9.
15.  The method of claim 14, wherein the amount of ilaprazole administered ranges from

about 0.001 mg/kg to about 50 mg/kg of subject body weight per day.
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