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group, provided that R and R are both not hydrogen,
and wherein al kyl, substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl,

cl ' e I . ity
o056 5 SRR s DR S RO i s SHBEL oot
followifg hémbhstetibs of asidgkuloshi bl ddsendlippoeyie s delayed-i@Rease tablets
~defined herein. When R2 1 is hydrogen and R22 is

containgngkarmsiAh B Qilbst i t ut ed anmi no group i s sonetines

f § h i LR relMhery;
100671 184 710 e EP RS s i ¥E AT s IS o MR
containief 4 medf txchér dapmazde, Foahkyl Bpamidi. When referring to

a nonosubstituted amino, it is nmeant that either R2 1

or R22 is hydrogen but not both. Wen referring to a
Detaildl ﬁé&?ii)ﬁbﬂ??%%@ﬂﬁoﬂ t is neant that neither R2 1 nor

R22 are hy

rogen. |[0045] "Hydroxyam no" refers to the

[0068] JrapupoleNH(-mpthox6 B -methylkdbryradinyly metof lewléinyld- St l-pyreni g -y1) 1H-

. -.NHO: al kyl ,wherei.n al kyl js.defjned herein. [
Benvirs 0 i) RO P gPtoiegl S SO Prap op R SRR i pgrazele
selectiV@PardligkeRadibas @hibid @pene enl kycrafinabitovgh nhitisher e dydrogen-
consi sting of hydrogen, al kyl, substituted . .
potassiamkaﬁr:n@sﬁncetﬁthspé@t@m (H***é%déﬁ%é firptonguriph jechanism. Inhibition of

[ tut / i | : : th
the prof{fiibiy oSS 3, (R Fgtnl iRt el Bitacccssibl cystcines on the
enzymé URgirhiold g shmbRngat Juratidied faictioly tat persists bfter theit elimination from

het er ocycli ¢, _hydr ox al kox ubstituted al koxy,
plastag Serdor SHRRIEA0PRAEHNGG: 5@9%“%@%@@%%%3*%% fnepgporated
hereinﬁ?gefgeﬂceiare optionally joined together with the

nitrogen bound thereto to forma heterocyclic or

[0069] S lpsthledte thehveiriod ftiuta Groblu«Caf davihe # siakecala yeight of 366.44
tituted al kyl |, k l . tituted al | )
daton Epiasbl¥ € ot eGSRy % EDbl sl B Bl Bl D

cycl oal kyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic and substituted

O-(Eberocyclic are as defiped herein. [0048]
" Angypot hi ocar bonyl " rgfens to the group - C(S)NR23R24
ere’ge3 agpd ' 4 _ardl.j pdependently selected fromthe

hydr ogen, al kyl, substituted

N ; pstituted al kenyl, al kynyl,
substitutedNal KyAyl, aryl, substituted aryl,
cycloalkyl,]substituted cycl oal kyl, heteroaryl,
substitutedﬂheteroaryl, heflérocyclic, and substituted

t i . i .
Hapraz D SECEY Gk Ak MR Gre ok BRG, FE bp B AARL BEPLNAL sulfr atom,
S*. Thiekan be Batieedeybllbws erithshbBink puir efcleates ooylod ¢héragsuityp atom

and wherejn al kyl, substitut%d alk%lh al kenyl ,
OCCUPYAREHYTE ROSHEY 15 TEOIZMRGF A S OWRBEIM ut ed al kynyl ,

cycl oal kyl, substituted cycloal kyl, aryl, substituted

aryl, heteroaryl, substituted heteroaryl, heterocyclic

and substituted heterocyclic are as defined herein.

[ 0049] "Am nocar bonyl am no" refers to the group

-NR20C( O NR23R24 where R20 is hydrogen or al kyl and

R23 and R24 are independently selected fromthe group

consi sting of hydrogen, alkyl, substituted al kyl,

al kenyl, substituted al kenyl, al kynyl, substituted

al kynyl, aryl, substituted aryl, cycl oal kyl,
lessses0gubst i t ut ed cycl oal kyl, heteroaryl, substituted

heteroaryl, heterocyclic, afd substituted heterocyclic

and where R23 and R24 are optionally joined together

with the nitrogen bound thereto to forma heterocyclic

or substituted heterocyclic group, and wherein al kyl,

substituted al kyl, al kenyl, substituted al kenyl,

al kynyl, substituted al kynyl, cycl oal kyl, substituted

o,

roup fensi/st]
4 gaI nyl



[0055] "Am dino" refers to the group -C(=NR25) NR23R24
where R25, R23, and R24 are independently sel ected
WO e@a083383 gr oup consi sting of hydrogen, al kyl ,PCT/US2007/089127

substituted al kyl, al kenyl, substituted al kenyl,
al kynyl, substituted al kynyl, aryl, substituted aryl,
cycl oal kyl, substituted cycl oal kyl, heteroaryl,

RETEE substituted heteroaryl, heterocyclic, and substituted

. c)bgferdcycllc and where R23 and R24 are optijonally

JoPned togétﬁé?"mffh"‘ "'hitrogen bighind t hgreto to;
heterocycllc stituted Heterocyclic gr

t ut ed a@@ﬁ | kenyl \\“‘\

d al al kynyl, subSti ufRSd | Ky
NCyc alkyl St ut ed cycloalkyl &yl , ubstltW%ed
aryl, heter%aryl substi tut ed heteroaryl et erocyclic

............

and-Substii tidt ed heterocycllc are as defined herein.
R[ 0056] "Aryl™ TéLErs to "an aromati ctsgr oup of from6zto
14 carbon atons and no ring heteroatons and having a
single ring (e.g., phenyl) or nultiple condensed
(fused) rings (e. g , haphthyl or anthryl). For
The absaliteispheture ang abyéute wgnﬁmmuon@ ﬁ@rsfdwolwasag@%f thegygh single

A I e

Applic®ion $¥r, N8| mrxlfav@sseomrﬁradkett raoalnentared,atSoad lSne Foinss @tErantiopure
aronati c car bon at om e.

llaprazplsf fmlamﬁamzmoewem mcpgooaaﬁedamefgﬁwn 43 eptrgty-
poi nt of attachnent is at the 2- position of the
aromati c phenyl ring). [0057] "Substituted aryl"
refers to aryl groups_which are substituted with 1 to
8 and, in sone its, 1 to5 1to3or 1to?2
substltuents sel €6 m t he group consi sting of

N, o , al kenyl, substituted

alke’y';,ﬁ@' i tyted al kynyl, al koxy,
i_tdredal&oxy acyl am no, acyl oxy, am no,

B JOE , am not hi ocar bonyl,

am noca T eds
am nocar bonykse #m nosul fonyl, an1nosu|fony|oxy,

am nosul fonyl am no, am di no, aryl, substituted aryl,
aryl oxy, substituted aryloxy, arylthio, substituted

arylthio, azido, carbox | ,. carboxyl este car boxyl
Thus, iésstosnlEpensy cpaBiopsk i %4?}%@& b“%fg)% oal kyl ,

substituted cycl oal kyl cycloalkyloxy, substltuted

cycl oal kyl oxy, cycloalkylthio, substi tut ed

cycl oal kyl t hi o, guani di no, substituted guani di no, hal o,

hydroxy, hydroxyam no, al koxyami no, hydrazi no,

substitute ‘heteroaryl, substituted

het er oar yl +4 ysbstituted heteroaryl oxy,
het er oar yl L pt€d heteroarylthio,

heterocyc Z.IQF~ erocyclic,
het eL#t; 1 ' ttiked het erocycl yl oxy,
het el i 0, substituted heterocyclylthio, nitro,

SO H, substi ed sul fonyl, sulfonyl oxy, thioacyl,
t hi ocyanat e, flthio, and substituted
al kyl t hi o, wher et 8 substituents are defined
herein. [0058] "Arylalkyl" or "Aryl(C ,-Cz)al kyl"
refers to the radical - RURWhere Ru is an al kyl ene
group (having eight or fewer main chain carbon atons)
and Rv is an aryl group as defined herein. Thus,
arylalkyl" refers to groups such as, for exanple,
108466605enzyl , and phenylethyl, and,the like. Similarly,
"Aryl al kenyl " nmeans a radical - RURVWhere Ru is an
al kenyl ene group (an al kyl ene group having one or two
doubl e bonds) and Rv is an aryl group as defined
herein, e.g., styrenyl, 3-phenyl-2-propenyl, and the
l'i ke. [0059] "Aryloxy" refers to the group -G aryl,
mhere aryl |s as deflned hereln that i ncl udes, by way

I T I T T F A/ Mo~ 1. s " N 1



het erocyclic wherein al kyl, substituted al kyl,
al kenyl, substituted al kenyl, al kynyl, substituted
W@bdoggd333 cycl oal kyl, substituted cycl oal kyl, PCT/US2007/089127
cycl oal kenyl, substituted cycl oal kenyl,
aryl,substituted aryl, heteroaryl, substituted
het er oaryl , heterocycllc and substltuted het erocyclic
her. ’ 0 a
o1 245 PR R RS £ ARk, SHRLPRDIL RS R0
enantioghdirhid fore8 kIR0 Areah RS idagesd eﬁ(t}nghéie tie ﬂm&ﬂaﬁﬁs&nz&mdr that left and
having a single ring or nmultiple rings including
right hands aes, misior egases oA pFNingrand r«ﬁgw& hesuneEmppeRd gwsr ?%Obpéhef
enantiohePori e ICN BB B TP B OPALEBICE, ThIHEy difference i
the moRpylks ﬁshe/vhﬁmgbzhentpﬁ‘l gndupe fcomterted horthretchirsl @intea in three dimensmnal
non- tIC carb?n at.om

space. §hg physgea P’é{PF‘éW G GRS eaig fo cash gthegpih the exception of

the rotatﬁ}i%lf% Qh%ﬂ Bpah'igcﬁﬁ y Qtl iQ ﬁhgﬁﬁé/ﬂong:ff%ﬁ%ze@ﬁgff%EQ $116s one
cycl oal ups I nc for 1nstance, adanantyl,

skilled a:ytﬁe(aptrt@ Flyﬂermmy ¢f a)ﬂutai/ mateclylbis eparitopiericelcpwect yl , and

[0071] 3¥ gl?psgfjﬁ ?/enaurﬁ ep vﬁ%?cﬁ%%gxgql%@gog@% 59 %ﬁéhj%@l}l%(eymateﬂals) are,

by definfénVéeysiotal &eidthgle bRfiiotel Ond ol Rk I«amdlff@e@tqﬁs;;emes compared
having u to v carbon atons as ring nmenbers. [0073]

to racem@};:m bx|s k%}pmculqzr@f tspesinithe grygrg}lxn,eé‘q)qny Ragematgsegn crystallize as a
congoELRHEN 1E00 GO PSR pOS T

enantuirﬁbrﬁ a@&&hﬁﬁb&)&bo@ﬁqwﬂlereaﬁe thef érmetdohen ebexlstfaﬂﬁ Iaregnédrpmated into

| odiments 1 to
specifig giont o8 Htes"f&sé‘idbe’f 2t MICRAV IS CORLPEES R Vg located at

randorrpg(l V‘}lﬁllllp héfy | ’Thess%Pé %ﬂa’ééﬁaﬁ@e %h&ﬁéten?éd@%hous physical
stltute eny ynyl, substituted al kynyl,
proper!aéslsuxlyas @hﬁniutlyt uwtkidg @bkm,)ayrayep@yvider ditfydctionrolid atajd IR, Raman,

4RI 0o, substituted am no, am nocarbonyl,
an éﬁ?ﬁ%?ﬂ1gcarbonyl ami nocar bonyl ani no,

[0072] AHeRBL ) k@EALRANY BHINNe ilapiikd1e 6AIHRGMYENEXY are designated as Forms A, B,
am nosul fonyl , an1nosu|fonyloxy, am nosul fonyl am_no,
kil

E, F, anth]. Biadocryaiplline fergpef iacemicdlapragple of fheipysption idssrikpddy the

I | L SR}
Examp?%%%oxyl %%: ﬁr%ox%omzaﬂ{i§&n ﬁ#%gs?sg%gt L) atgnﬁﬂ:ms the solid state
Be CP@afmm spestr®f tho X} spayranmd thy Rhmah kydctra sﬂﬂstcrysmﬂifad: forms of
cIoaIkyI ycl o Ikylox ub tuted alkylox
racemig glewaéﬂr K550 ife fo T adventne dﬁ&fﬁ S@Pkwi Fosior Fetigic
ﬂapraz%iétb%ﬁ bt kﬁeﬁﬂﬁ&}'m}fgh{é%zQ@E rh‘[iy n%)@fezr fb!ﬁé’cﬁ?&é’ FBcRL, Similarities

koxyam no, hydrazi no, ut ed drazi no,
may alktebcesaea,rsgabh a$ﬂnb$'bmmm@ﬂRP@mealoarl)5l8 °2lﬁe1t &by I’Idmy)roton NMR

spectraf%? g;%glﬁ% ggqﬁri]lgtg %,r.?g?@%d&?{qu@efl or oanyLy hLla thessl'alensetalstﬂlilet s%grting
materi:hetA%dﬁﬁ)Ylﬁll ddffa fod @hBY QGHSiNE RN wlﬁb'lbﬁltay%@ 8l to identify each form is
het er ocycl yl oxy, heterocyclylthio, substituted

presenhémeﬁmdfy@hgpﬂe[sﬁneb)w nﬁach@rms@sﬂoseslm passesees adupimtagey|vis-a-vis the
ther ol g i; é) & anate, thiol, alkylthio,
other fp. SESETHge fod o GRS HBP & RroSRP & bt | T uent <

[0073] aFH% t&&n %Eéxﬂl@d oPhah&inate, Theddhaeds' $ U Shixtué 8fkhe two enantlomers of
cl oal kyl " i ncl udes substit ut ed cycl oal kenyl group

ﬂaprazpégvﬁrdle@ftﬂt}@gy lesmys'tatpefkerpgemxg miguEs el ik rqu]e GAR @p @pxﬁposed of

i YL B A O SR o

mhereln substltuted cycl oal kyl is as defined hereln
108466605 0077] " Cycl oal kylthi 0" refers to -S-cycl oal kyl
wherein substituted cycloal Byl is as defined herein.
[0078] "Substituted cycloal kylthio" refers to
-S-(substituted cycl oal kyl) wherein substituted
cycl oal kyl is as defined herein. [0079] "Guanidino"
refers to the group -NHC(=NH)NH 2. [0080] "Substituted
guanidino refers to -NR29C( NR29)N(R29)2 mhere each

o o



benzot hi azol yl , benzoi sot hi azol yl, benzotri azol yl,
i ndol yl, isoindolyl, benzoxazolyl, quinolyl,

W@ 2aosas8pay oqui nol i nyl, isoquinolyl, quinazoli neEUS2007/089127
benzi m dazol yl, benzi soxazolyl, or benzot hi enyl .
[0087] "Substituted heteroaryl"” refers to heteroaryl
groups that are substituted with from1 to 8, or in

e o QRTS8 P 390 A0 el P cpn s

ratios, mbﬁg hd e nhik eﬁh@ﬁm(ﬁﬁéhd‘ Qinpodtishirtsiad 1dacyl . [ 0088]
teroaryl oxy" refers to -O heteroaryl where
[0074] ﬁ@@é@r@m raqegiigdaprarqlpetihrénention ﬁl@@@@} Subsﬁﬁg%lm R er
r t
substa (e?illg ?i%g PY {h)% er cg{sﬁaﬁl I tfg?%gtr?r ous g&?&lg Igigﬁrhigrlg Ithd other
impuri{i€0 30}his Hette oaulydtitiaby pured ir&:iaﬁs that l&lla @mgicnlap form of racemic

-S—heteroaryl wherein heteroaryl is as
ilaprazplg,camiripesdest]thans) nys of prathe © ﬁ@tﬂ@lafaqrmqw us ?@Fb r G Ryrity is
I a 204
Pl O PP AP L PRFIEY s than 2, more
preferabl‘y Iétsehm Uéywmlid eveh moreprefdretlgiocs yhalnd) S%r The term "substantially pure"

also meale L e oY ChSemie Taprasle eRibEe s bt Hegns el ppuities

preferab[ﬂ@%sjthérp?d%“m@ﬁ{ PR PIEs Akl 144, ald dvdnGnérepedfeabiBtieBhan 0.5%.
sel ect ed fron1the.gfoup conS|st|ng of nitrogen,

[0075] Recewic ilaprazoleykpam aivthe meistidesnadyagnically ﬁ@b@mﬂ thesc crystalline
d
Forms. n}i'!)llr% erlg ﬁ%(B g}% I?Xs% g(ﬁﬂ%e up %ﬁ%?ﬁ@%l&t?ﬁ?ﬁg it Sl§ fsl t%g@?%& human
bioavaﬂdi‘tﬁli@tstﬁyaﬂ (ﬂ)ﬁﬁs AOB; ﬂfcbl?‘g&lel;(mbl‘eﬁ IilgExthﬂiie ot gtowed Form A to be also
het erocyclic", "heterqcycle", "heterqcyclo”
the mostﬁé?@mtaﬁq foEn oy oS, ‘1R i pokER e and 9 ppriRssted epbination of
Characfeﬁgﬁc% \ﬁlﬁc@éaug@ﬁ%&n‘ﬁe?i %ﬂaﬂ& RELE MORMT RRRLE SorRPoR bolRf dosage
tachnent 1s at an at a non-aromatic ring (e.g.,
forms d)ftﬁ¢ Byvéntiet r ahydr oqui nol i ne-3-yl,

[6076] % 87 SiLett %o?édr O%UI né%alh \&t%lhg%%z&clr%lﬁlspacp%oup P2, which is
not cerﬂfdsfrrﬁﬁl%ﬂ'uﬁm g/ Wes aiHl dowtairth Bt &)of @fmbkayh ehepOsY %h{l whequal numbers

group are optionally oxidized to provide for t
of R and ispurers csnicppistiwithim fipwigctuidi Ehiee Sormydy ngle orystal structures were

determ?r%%? N feﬁ“t%&l{fﬁ%{(}e{} Q%)‘FB)I)%‘}X gkﬁ}eoi')g ?tjp%gg\?f:d H%ﬁtan ifdiVbat crystal of
Form ANcofthiny hip bpeokiehane ”H}/Sfﬂl (orpOfYeY Adxtord of the R and S isomers. The
arrang et of BPIRIGAPPEYP SisRIEHONT R R Fapalipigntic dta as two

atomlc%)%fti'oﬁs FR LR 1D QX)‘%éﬁ bemrthé)f:hlfa@ 'éllil% AURRI6RE group. It is
refers t he total nunber of carbon atonms in
belzevetdrtbat;r@ph oxgrgenpositien teptesents pud wbmgr wulgs pxtially beauptst (e.Beone

s S5 LSO LT ST, 1700

[0077] 'BthREBEY W ER de¥ermeld Rri Hott @ﬁnﬁﬁl%@@dﬁ%@ﬁiﬁ' Twolof the predicted
"substituted heterocyclyl" refers to heterocyclic

structuggssapigined snapgiomesig rifeseil Approxiaately é’%@bﬂtﬂet@@@@r Bitdy aratio of

om0 5B, ST RS RSB . v

the bulk@ﬁk@éﬁal 1§ﬁb@ﬁ1@93@ﬂe}ﬂdﬁ&t¥ated Bf enst (1°®0tt‘1ﬁl@1 @t‘r piam: polarized light,
heterocg wherei n heteroc cIyI @%. flne
indicatipgtatihc b @zﬁwﬂ%&%@mﬁ BRSNS AY BRIPL of gryftghs gvithgatios of

0 ituted heterocyclyl) mhereln
'HLGR%gﬁ%?oggg jﬁaﬁgpzi defined herein. [0096]
"Heterocyclylthio" refers to the group -S-heterocycyl
EU846660Whereln het erocyclyl is as defined herein. [0097]
"Substituted heterocyclylthi%" refers to the group
-S-(substituted heterocycyl) wherein heterocyclyl is
as defined herein. [0098] Exanples of heterocycle and
het eroaryl groups include, but are not limted to,
azetidine, pyrrole, imdazole, pyrazole, pyridine,
pyrazi ne, pypnidine pypda2|ne I ndohzi ne, i soi ndol e,



al kyl is as defined herein. [0110] "Thi ocarbonyl”
refers to the divalent group -C(S)- which is
we@ouwsesdsent to -C(=S)-. [0111] "Thi one" refer sPEDUSIO7/089127
atom (=S). [0112] "Thiocyanate" refers to the group
-SCN. [0113] "Conpound" and "conpounds" as used herein
refers to a conpound enconpassed by the generic
f cl.osed h .
00781 A HEE SRS REE AR B o R PBRLSE Bt AT which he
structudd Hall bBert derg8A@T. | ThershiswigRmeisicat WP Bidngiemesiy ennamemn of one
oxi de, ester, prodrug pharnaceutlcally accept abl
isomergyhqreasghe ansilxpis of bullnrasegics perizpice o Aanairad, W%Sﬁ@ﬂ%l%?%wﬁh a
c
50/50 1{1%&41'8 ﬂlxﬂujfe Er? cxéfg't%ll%g(?] rr%cgegm%tosﬁl?]lggh ﬁfzg?élé?t t@rﬂﬂerature Form
A can Ed?&ﬁﬁﬁ&hesd ai zﬁ&ﬂﬁl&ohmoa 1Mtcﬂ1r1&dmféaelrtayﬂtall mew sonthidii&}ure of the
"Sol vate" or "sol vate of a conpound ref ar to those
R and $ SRpISTI dds Wharier @oﬁ%@ﬁﬁaéhaéfl%“gg B p FEREIBERS: SRaL that a
congloﬁfe%t@ﬁ%@?x B&d%f%g@él%ﬂhﬂ@i%to&" ﬁrecg afiPflire RAdrGhiQmet ri c
anount a solv Sol vates of a ‘conpound i ncl udes
[0079] wcvmtoeklprﬂzohl Horfnd? isbebéveadtie be o kputinglysavdred srystabform. Under
r odr ug, .acce

cerainggRqiign E np BT BB BN S RaStl SEREPY O Gt PO gtiets

Form IPL@ARE 58GbISGh YQRbEs R RerVthad Fbien ANIHiHINyGruddRGrd¢hown in
acceptable for admi nistration to humans. [0116]

Examplesp.ekikgiFoomet, Foon Frigiasy biopwalableghan Bgray At & tee ﬁlﬁwﬁd%ed to
preparé F}%%er acIm & rhar&aé%?l%c&%& | Eﬁanso 'k %3’ Ris tﬂp{(ﬁ‘l est half- hfe of the
S doCert B Sr a0l soners 1 ncl lide enantl 6rers a

crystaltih@BéralseOmBaad FRigick ﬁzﬁfmﬁﬁﬁteﬁﬁn tiel tSothallﬂnhtymmd‘yay" Forms A, B,
exist in stereoisoneric formif they possess one or
and F, Bgpaple &y hesih 18 sEHbINE $FoRCdoubl e bond wit h

{ &5t Qfdip W8ch must contai
oI BSOS B 998 Mt st conains
center bf]:*.ymseto_,t higachicsystal mdistetingdn at heuad ggmberptf Romnd $isomers. Thus, Form

i nt ended. to.,J ncl ude |nd|V|duaI S Q
Fis a Ty coabe TRTHEYREP DY HeB1E NEPGAER P RFTARS b gEred. There are
two ox§h@f ReEHRBIIShS For #hxiyBen BaPArta thedhiaf susfue bﬁ&b%@ﬁ@ﬁ@e group, each
are well'-known in the art {see di scussion in Chapt
partialyfocpepiedhinem S taiatie. &bt gtange this seemy pimpily tgthe Fogp e%strucmre

0 PO 05 SR ORHE e s

racemit:h Therdidré, endividublrmdSidyitald nofst eorpaintan equa nainbesof both

enol o and i nm.ne-enam ne ta rs, or the, .
enantiqQIagf- olfefﬁlﬁ dispglerrd Formfettaichur, Juﬂ%ga? ﬁﬁp@%ﬁﬂg&%@?%ﬁ% have an
enantié'xhé}gc (ﬁt&@r@ﬁt:f%%%f LB Rinthidy 86149 an&"’é'thef‘?él?ﬁavveﬂﬂéjoﬁmsate ratio of

such ‘as pyrazol es, i m dazol es,
apprommlyﬂ‘id%z cﬂilesa,l HPLiCaro| apticalan@tive anaysd emfirpg ﬂIESPoth the single

dru derivative of a conpound of
Crys{&l? ﬂt g&?‘ﬁvgﬁ%élﬁi Wﬁ?englgafﬁﬁaﬁg%‘f e of directly or
[0081]1 R&Heh@CHdpradlONdrEH B drdtafioRy eg;nﬁe @rnt RémerhedistRBAS stth as
an active netabolite or residue thereof when

acetong gflishloramatianetstiay peatitent hispreda tug maprlotuopapdimtress For
exampi h £ %Snei& bé {898 Lok g Qfa ra.%l%p 53‘9 BlY aﬂgg s{%lé@%:ﬁaﬂme form
unc I onal” gr oups e conpound I n su
hawng\@?()dﬁdirﬁg teﬁl’?h @taﬂil)zdy bl sﬁhalflhﬁeﬂ S}:jdi‘ﬁlyB bﬁn@ﬂe&ﬁhﬁﬁ: unraq\m:(ms stleents than
rel ease the parent conpoun or .an active
Form o B RieAb GO GY SRUGLT STE o 206 i SIS @I showed that
hydr oxy, am no, or sulfhydryl group in a conmpound | is
bonded to any group that may be cleaved in vivo to
regenerate the free hydroxyl, am no, or sulfhydryl
10846650gr oup, respectively. Part|cularly favored derivatives
and prodrugs are those that ¥ncrease the
bi oavai l ability of the conpounds of the enbodinents
when such conpounds are adm nistered to a patient
{e.g., by allowing an orally adm ni stered conpound to
be nore readily absorbed into the bl ood) or which
enhance dellvery of the parent conpound to a

oy g, I L



[0123] "Patient"” refers to mammal s and i ncl udes humans

and non- human manmal s. Exanpl es of patients include,
wheisass3not [imted to mce, rats, hansters, PCI/H8007/089127

pigs, pigs, rabbits, cats, dogs, goats, sheep, cows,

and humans. [0124] The term "mammal " incl udes, w thout

l[imtation, humans, donestic animals (e.g., dogs or

Fom 8t P TF FOASy P37 R pu PO AR e o

acting PhadiPiacdu@Bichfpod0@ss. FEmMRKRY By grofddpis] The t er FTB
optional" or "optionally" as used throughout
{0082] ﬁ@ggs Bi Eaariddrargresaic qmetaibn@f(g@g &b &g@rﬁ@q ?W&@@é}&ﬁhﬁ]@&&l crystal

structm[‘eﬁ Zlg\téﬁelgog rbl :Or&elf 5 1ge<f n?ﬁ a%%gtge V\ﬁg A e gﬁig\gggﬂ{eqﬁ&wduai

crystal Glrli € LH¥EE Bftd@oAaCEifl BIIMLO dusiians dat the botk cmlmposltidn efeach of these
not. For exanple, "heterocyclo %roup optlonally b
forms g racgmic, 4 Gb@:rﬂit%ne& WA plarmDEYTePR eahomantioRer, Asipeiopsabove,
- BlstatdME dﬂ?ﬁlzﬂ@ﬁﬁ/fﬁ @8, the IR
thexr§%§%$%%§ S|tuat ons 3%39§S?ﬁ%%§et§rocyc l'o group ﬁkb ¢
spectrayambthe Rantih Sp&mtal dibtetiesl on mbseénrmﬂ shplw cg]lamqmnatmjpeaks which identify

si tuations th roup S _no
each fagiin 3 YEd ot aﬂriesaﬁwﬁr @50 félf ey e Bk Rg L such as
melt o&re Pidhpetafir€hid histurd %&’ﬂﬁbﬁ]’%s%fpt%%ﬁl%@ also\UB& depending on the
ed to a reactive group in a nol ecul e nasks,
pmﬁmmﬂd@mms or prevents that reactivity. Exanples of
protecting groups can be found in T.W G eene and P. G
Wits, Protective Goups in Organic Chem stry, (VWIey,

Pham?dédu@@h; Chaflitivnd ahamvémeds and Harrison et al.
npendi um of Synthetic O ganic Methods, Vols.

i00831(1l]®h€r¥0w1ﬁ é%ef%lrfﬁf eéﬂgtmaw&ml@y%%ecwﬂeﬁ pewehes qr\?é‘“’é‘?ﬁlﬁo

s 8 B SHPOLIE G N, by e s,

ilaprazbBrhippboused dotyaeydnti¢iBan) tredtmientat{lppbtradntestinal fﬁlﬂ@)‘r,matory diseases in
2-tripethylsilyl.-ethanesul f onyl E trityl. and
mamms e LR ST 576 BAEer i g s iscBed above, such
GT disSkibds YA RIRY k&%&&lﬁbi‘éxga%ﬁfbé&ﬁﬂé eilTMIe) disease (GERD), peptic ulcer disease,
nitro-veratryl oxycar bonyl OC) and the Iike.
ZollingResgil Bewrityatlioyee (H;E@boﬁgerp rod aensiergidgh uibiaflpmeainns duugd S8 AID)-
dr ox r
induce: gﬁwo&)ta@g E]ég]ﬁiz% na;sg ﬂealhs %‘ %E‘ ﬁi}{{)xﬁ rrﬁfsjtrégigms\rglo other
gastroidtdsiihal @isbRless what cabyatapys azﬁkybr @isﬁﬁr @tlsdcmtaiyl@ﬂesu ik ylés1rable
ethers and allyl ethers.[0127] Turni ng next %P
e.g. in pBRPES IR SASrIRANIHE RAGRA Ml@rﬁcurerr@p?re&%%romfestmal eeding, and in
patlents %ﬁ{ m&%&t SR ALLEREARIIGRET étud tuﬁi( ci pi ent”
ans ier or excipient that 1s u in
[0084}pflmasulng>f dlpbkat nhmealtshmlaés copdpbesl Wltbda}:trha:tle fesults suggest that at
neral |y safe, ssesses ac tabI oxicitie
the dofks e opEs PR BF BRI Bk LB e F AT TIvgs P iage 2 clinieal
smdaesa&ﬁ'rdé&ﬁr?ﬁr‘itﬁkﬂl ralQIE, ﬂ’l@ h%ﬁ!t@ﬁ‘iﬁi&:atéﬁ ehAFlap@bbic asthb doRS studied
phar maceuti cal use. "pharmaceutically acceptable ,
providedsyreptomatiesatiepfos maﬂerﬁﬁswuh aastiigraeif aelated disprdert and profpeted rapid

C n nore than one such
1“mhn%8f?$ifd%:é§§§n$? ‘EmBFH&EBfHVVth reference to the
[0085]"BERRES19] the heveRfi@s Rdted tﬁ\athtr@ameuﬁim céapdsitidnfgr inhititing gastric

are used wth the noted neani ngs: [0129] The, ter
acid secrqtioarcPpmgrisisg a ceystailineiaTm obracgmis ikwparald aseeTdingdo the invention in
[0130] (1) preventing or reducing the risk of
devel opi ng the disease, i.e., causing the clinica
synptons of the di sease not to develop in a mammal
1s4s66tshat may be exposed to or predisposed to the di sease
but does not yet experienceldr display synptons of the
di sease, [0131] (2) inhibiting the disease, i.e.,
arresting or reducing the devel opnent of the disease
or its clinical synptonms, or [0132] (3) relieving the
di sease, i.e., causing regression of the disease or
its cllnlcal synptons [0133] A preferred enbodi nment

o a1 - s .

3'-:)
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honmeost asi s i nclude inpaired glucose tol erance, which

is a nmetabolic stage internedi ate between nor nal
wW@lkwsnss3honeost asi s and di abetes, and gest at i BCEIUS2007/089127

di abet es nel htus, which isglucose intolerance in

pregnancy in wonmen with no previous history of Type |

or Type |1 diabetes. [0140] The term "netabolic

an amog%t eg{ ﬁfg‘}se tf)llelggr Slgg%trgla Ig(hlé Saéré]toorlrl] a%xglarﬁg%xgﬂggcleht?caﬂx acrfe%)table carrier.

Pharmdc@eﬁic&t @gRsitdny eRSHsduide@lbeloance, di abet es,
pertension and dysllpldenra These abnornalltle
I

[0086] Qir@mreﬂ%orb@scageé%@s tattbRIroitmANt A vATQYsasilsts! %trdsw%?mtesﬁna? (GI)
mﬂamrXﬂgxéH#lgeras atd§sorc[ ? {%11 ad Hﬁsé Eﬂss@a%%% B #@ﬁﬂ y"

a cu pol nt 0 wal st circunterence >
gastrmﬂt@ﬁmamyt(ﬁprmmuﬁn dTtre i8Qerttiam Iprowdmmrmethsd foe dxdribitingl eabtridyacid

the third report of the nat chol esterol educat | an
secretiggy yeprdkpinistepae (o pamEraloh RseUBE R 0@%@&5&%35%20 SAgpording to the
IQhah%m%ﬁﬂéﬁﬁ t to inhibit
lnventléﬁéﬁ%a%gﬁgagEbrgé&ﬁ{[%g %%giaﬁﬁ}%% tg ui del 1 nes Clen o
gastric dtid geetis:. dﬂ’he'ﬁymtlbh a$p a)bcefa@ a hethed f(edilegr@uoeré of gastrointestinal
tol erance, .and nal. di abetes have u
inflamy o {B5eAE TR A DL OB TS BT BPE S ag Bl oG facemic
ﬂapraz@é RESIrdiR BMihk iRRnA6n, e phhasHiesidcl edttpdstRmohiatadd ®Mn an
of Diabefes Mellitus, Diabetes Care, (1999) Vol 2
amoun{ Sfifigpient 19 tre8 gﬁgi}mm[e@fmg infhamenateny diseasee ridcapsgtion furthgrarovides a
r
methoc? foi3 ﬁﬁ)ﬁ'gda gas%om‘%r?s S/golp r%}gcgtlg’é ue?%s ﬁ{aﬁé{%gaga !?}{:ake(ﬂxﬂmséﬂﬁg to
mamm@l@ m@mt@hﬁehfahn S rdvamad ﬁ@r%!:er ®ebidingad thavdutntion, cﬁl(}ﬂph@hnaceutlcal
The term "synptont of di gbetes, ingludes, but
compoififf FEHARHE &l FLiPeunt ﬁbr%%‘rnb@. PEovigh, aﬂ%f&r%*ﬁa@‘. catopa%tect“’e
effectsUS€d herein, incorporating their comon usage. For
exanpl e, polyurla means the passage of a large
[0087] Vidleumeentién taldteretodibaimageatigl wempgéidnedomprishy dissipgutically

et OGRS dr TG erhe SRyRE oo B AR agLe

pharmdcB@tiddfl® ac®pible daRGére@s@dknswa Ge Bphitintdebiticaly 8&ep@bR excipient).
infections (esp eci al y fungal and sta hylococca

The phmaé:@'@ti@hgqmp%émeaay Apricondain aENyEEs of ernipkine Eym of racemic
oquc f

ﬂapraz?{ 9&% dg:%ﬁp 68 ab%&%b ﬁﬁ%(r)fs?zﬁn?% %Tgsgfrﬁlg%h(% %ragglg%?@sreﬁﬁ or the

treatmdnit 6T ﬂz&ﬂ)uts @cxd%l@fed\@ﬁmihﬁﬁmmb@ﬂ) idizatdean Phandaceutical compositions

macrovascul ar _conpl 0] M crovascul a
fo the GQNBIePL ok e P A CEOBBRTER F e mehGr g frafq ynownt of a

crystaiﬁﬁesfékr}x of iR fla r}}?‘liz‘?)@cgefvtﬁé fRn BB IShibil 5331% secretlon as appropriate

catlons Include, e.g., retinopat
for treatmpum of ppatierd withotbs pmﬁzcuhasdmsal gedisgrdpt. oo d v e s sel

oo TSRSk e SUG bomHLEB MRS SRR DOl i
gastnc%yc&&m éd@&ﬁs&ﬁﬂé@é eRRbAYNg tlhb ?Hﬁﬁlﬂdélﬁﬁals@n%ﬂfbﬁs)bbﬁfﬂo an
vessel damage in the kidneys Macr ovascul ar

amounteﬁﬁrnr:mav rzdm@t ar @dvmtr@@ﬁgmiwddh@ewaterén@r tgl rpduce the
Lt onl a I S

effects! 1 ﬁ%‘; tor t?vg%tg (/%?o g%qefé?e% g’eclls ol ovag il]l I rd(j:rss aengéor provide

gastrmﬁﬂéghrﬂe Eﬁ@;bl@fe@hor\/ a'S‘Em:h(ﬁzﬁal dm&ﬁ&equéﬂrfdt osasentlcduny particular

paﬁent%lgﬁ ,edgfs)g@égog 2;%@%1&3/%%@602%2 %M?L{(%I?gl rg;g 1sor(%5lglar?1 8 \?rggttgag poy its severity;

oY R B, i,

IS generally one of several fornB i ncludi ng, e.g.
loss66s0y pert ensi on (al so referred to as hi gh bl ood
pressure), coronary heart di%ease, stroke, and
rheumati c heart disease. Peripheral vascul ar disease
refers to di seases of any of the blood vessel s outside
of the heart. It is often a narrow ng of the bl ood
vessel s t hat carry bl ood to | eg and arm nuscl es.
[0146] The tern1 atherosclerosrs ~enconpasses vascular

_______ - I e o




chol esterol are often noderately decreased; [0156] (4)
Fam | ial Defective Apolipoprotein B-100 is a

WO 2008083383 y conmon aut osomal dom nant geneti c PCT/US2007/089127
abnormality. The defect is caused by a single
nucl eoti de nutation that produces a substitution of
gl utam ne for arginine, which can cause reduced

. ffi rti. e .
s
admini SR SR (Ré rdt@Mﬁéx&retlbﬁwﬂ:]e drimratb@gtokh@lf racemic ﬁaprazole accordmg
Dysbetal i proteinema, also referred to as Ty

to the ipjqedion; the évr@tlem A drcatment Aoy e e in ﬁﬂ@bmasep o1 coincidental
dlsor er.re {

iSO EPRED TPORLES R GBS G e e

These RPRLY 20 PlsoisédinEGodnedni ;a0 Giliin’$ €itel &m&xzoﬂx@@ﬂ Bysis of

TherapPaligy iR Ak S Ghats) Tdrafn ol ety s MOCTaR2Hill Press,
155- 17‘3‘3 368 fﬁhﬁlgﬁﬁ% Dt eréféreﬁéeevat ed. This can

er ate y elevated TG |l evel s (and
[0089] uasmaabbq:pmt oftthe blqzstaﬁmlfommﬁé]rsc)enam dapramit)c&ndw dhtgred depending on
clated Wi t

when S Rgr-C BTy BEF LB Y REIe PP B The rateof
absorpﬁbxfrbehecﬁlsot ehd6n {helt mﬂet coAduntidS gt eulsirSif thadibalas a high

such | story | di abet es, Type |1
concermmameofefsts Gt fagtose, swala afrethers Kpowhn ioihgbaeh skilin the art that can
f
et AR RR Ok phERT L 5 R st EShRaSs or o

crystalBSd fop@e b ra@&ﬂzc@%ﬁz@&ih @fﬂ@]bidﬁg gaxeiid a?dl(m sdtratioat lidss baerdfound that
vari ous bl ockers; dletary r| gctors?incl de

the absgrstonof thwstﬂilm@@ép FISERIC grEP|can BF dsle
bloavalt%{?lty?ﬁ ngs@% Sheh @Elmirn:;téxlég ﬁl% PLAk of Q}h Bklﬁt%tc@j? ﬁ@é ﬁﬁnutes before
%9 chol estero t

e great er
a high-daymeahabipaat ta acﬂineuatﬂsem metha fastrdotate) sédman%tra@be 9f th)ﬁ crystalline

forms fcReHP AgoiE I REPTOBIA A HBAT LARMHRGR DIt Bica ryes resuls

mmﬁaxN@%ﬁat 'OBQ:%&d(du%Mg allmAti§edtRh id NRTastdd Hatkg /I”Hgsefﬁifdnfﬁ Areadisistent
or wonren (BM equal s weight (kg)/height

with &(mﬂ) Stugmegtm‘fcymeé withrtber teldetgd \ﬁgmu@{yn@p PrREEngARImp mh1b1t0rs
{9090]£ gg:%uﬁ?g? §1ca olnﬂj%l E%n%lf %%Bﬁ&xp@ﬂ?%&@ga?& {pﬁéexﬂﬁ%lﬁlca} form which

nown ri1s
contaiftbeing lr&pie e @frstélklﬂ@fdrﬂn ddiraketieHafrSede acogling to the invention. The

phm%aeéaq%tll tgqﬁcgggsrl]t?ét r%gy ll)Ee kgqeggtlmplgg?{qplet{{%ggale,glwgc{§uspenszon injectable,
toplcal5ﬁ t}%‘ég@rﬁéﬁ 1)\ co{xﬁ%%ﬂlsﬂ@&s&@ﬁ% opﬁ‘lﬁﬁl% FSrmu1 ik %mt:l%dﬁlg

organ in I gestive and endocrine system of
controﬂ!af tebasafoemplatingd, eq dejaymimisbss, suBtrngsléaxtanded rdesse.atekmay be

found ey, Plhed KopfRg R, 0B BR O AR e Dby eonce n

entiret}. eF&‘ injestaBles aﬁ’d liqid |s§§pe@§10ﬂsaﬂﬂ§é SRR bd hatiateiGuch that the
endocrine cells of the pancreas that are grouped

crystaltine eyt raqq:mx@tlmrszcém nsesenieindhg m}ﬂaﬁ-’d&i‘?@mﬁlﬁéﬁ
I nones. 0163
(0091 3GRRRAR op KD of P EhR R b5 Tty AGHFERACAUERN froeprte
carrier gy Bdbho@dﬂlcfr(ﬁh ey oﬁ@éﬂ@ﬁ&ﬁbm&tﬁﬁzﬁff]cafﬁ&% Krwm ihelndaer Tixechoice of
cell" refers to cells that secre% or nones to t‘gﬁﬂ? d
the phasmaeRRiSHCAavEDIERA GaFIcR ECREMT EPas S PRRIRECTIR G lesire

methoe?ﬁe%&{uggﬂa&cylﬁogﬁg\tsg& & gﬁﬂﬂﬁad[ 8 Jézﬂ' gblﬁgoép&l @ﬁﬂg ﬁﬁ@ﬁtlen that is

nes er organs. 165] e term’
refers togut endocrine cells that produce G.P-1 .
1084666050166] The term "K cell" refers to gut endocrine cell

sthat produce @ P.[0167] Thé3term"incretin" refers to
a group of hornones that increases insulin secretion
in response to food intake. Incretins include G.P-I
and G P. [0168] The tepn "insulin" refers to a

pol ypepti de hornone that regul ates glucose netabolism
Insulln blnds to |nsuI|n receptors |n |nsuI|n

o e o - . s



group, optionally substituted with fromone to five R6
substituents. [0176] Turning next to the R groups, Rl
w0 2008/08838ber sel ected from C QGal kyl, C M O hal Peil/ky1007/089127
C3-7 cycloal kyl, C2- 10 al kenyl, C2- 10 al kynyl,
-X -COR a, -X -CO 2Ra, -X -CONRaRb, -SC2Ra, a 4- to
7 nmenber ed heterocyclo group, aryl and a 5- to
ete

one by EEERGIFR GATEAERH ey ARG PPl siie] Jfuid be chosen

that mit@P tHeScr@pdliiNn Arino3adeatit ilbreeblnbf the inrvemion eIntcmhe‘rWrds the
substituents i nde endentlé-selected from hal o,

carrier ehuld pot sebwitiady kg the erystallingdpeapkiie racepic 11%91‘3%0&%@#16

e R PRI by g i
11apraz&1]:3ac&r;hng NR&}S(;i’i))e&an, sl as Emlﬁaa@bg ara_;nmd)éﬂlra‘tﬁé bielogtabelffect or
om the group_ consisting of a bo
Othemse(néyrae@&g}l 3 deeteriouygeanBF T ith éﬂ)é?t?lﬁm@ns%ﬁss ot rgprmaceutical
Cmmpoéanﬁre optionally substituted with one to three
menbers sel ected from hal ogen, Ci-4 alkyl and G-4 )
[0092] Hieghhiaydcefitdhl ddmiksitionR2f the: invembinh ere firefdebbnidentlated in unit
dosages 1|a$ (t%ﬂee%ﬂf (gfo a@&%&%&tia%@d%ﬁ&rﬁi@g&g g%o% ggj'gdocsgﬁ;fom” refers to
a phys@ﬁilpy disOBe G Pherape@ie B@en@@ﬁbtopﬁ@t@f@?@f@paﬂeﬁﬂﬁ@e tidafed. & will be
nber sel ected from hydrogen, hanF Ci-4 alkyl, C
1

anders]ood, hyateyat, kgt the@gtal]dzggbtde@agq@ﬂ a crytal nfaﬁ@m@ﬁgacefmqﬂg}razoie of the

iven S o FFRBSE B8SF0sPLOTHoy 3 he B By GFce

attendiﬁ@ ﬁhysﬁﬁhzﬂﬁlthm[tﬁé. &bbe Eﬁﬁhmﬂi@ndd&al ndepemdent | y sel ect ed
G-10. a C_ 10, hal oal kyl,
[0093] clyfé% i réwlrabkezo aﬁ@ﬂaﬂﬁrefhy dosigs inecamRgAAn “%@ theegystalline form

Ofmceg’%lﬁﬁaz%ﬁaggaseg%‘ the dbg;@NR as( o@mb 56 2NR%@% ere cach of

the firs and sec@addosh enetdml*eeméﬁ@em@lnwugt @ﬁipe crystplling dornzofracemic ilaprazole

to raisq]'@é%amﬁ%lg 3 %s?rreg Icg%eﬁg{xtgol}lg 3" A u@%} zobg’c%ﬁev%tthls are
disclose@ UEPOT YabBsHaH AppSicatioReNAWD 2@03/ obbev2h Béreindasdthordfed b Seference
are optionally substituted with from one to four

in its eB{iskt | t uent s i ndependent |y sel ected from hal o, oxo,

[00941%;2%%&' tﬁ{kyst 18 ?%%P%Lmz%a%%& ?HJNEX eeggl\'bs Rocasily

maintadGdARkEng ﬂﬁ(x@)reﬁ@ahonl\@mgagedﬁdns ﬁ@p%ﬂﬁ&ﬂ)ﬁor [HeyB2imdeputical
each of the abov each Ra and.Rb is .

compopiige SETEERYIOR P ekt ARIAES R JRloBY GAmimsTaog. whigh fncludes

capsul alb?(egs ?F %vlfd@rs afd ggagufé},’ CAI‘Q?AIKMLL}M})IH%%{%)/ Gh ¥1|,10h $68d dosage

| Oal kynyl mber ed
forms, hlm stivacyhpamd 1annixaﬁrmrt}eatdeashenfalmq&hélamaqgemaﬂaraSCQ]?ﬁable carrier

(also ERED 5 phwdosgisaly e Bur R RatibieRtim bepolld s bl for
exampl¥) gcludeBnb or mof Iﬁrmaceﬁﬁ@)l cdiRers/ex t@d‘d(kﬁioﬁzh?m the art, including;
TAR'S(O) 2Rn, -C(ONR') 2, -Q(OR', -NR'C(OR', -NR
a) ﬁliem(r@rtq(léz:rﬁ yeh ascv:@rcéﬁs lactogmy @@Wnonomrate NEFTRse, glycpse, mannitol,
R'S R
o AT AL P RSP e s,

carbox@tﬂl@t}mt&ﬂelloﬁb ntieroatyylallmedeltgber ﬁ)lgfrmtespgﬁldtlmpslyam@lpyrrohdmone,
0 tlonaIIy substituted with fromone to three nenbers

Sucrose @ g £ Hemneraaniyaich os elvcsrol dbAEo)sgrating agents spehap pgaT,

calcium g%rgb%tg po%a?&g 9 é?%l%sti{cﬁ( QER%?O rEfl:]%‘cnn sM@at@@(s@ml%@'ﬂﬁrch

2, -CO 2R111 , -NR "CO 2R, -CN, NO 2, -N(R n)2 and
108466605NR " S(O) 2N(R m) 2, wherein each R1" is i ndependent |y
hydrogen or an unsubstituted#C - al kyl. [0183] The

conmpounds provi ded herein also include any

phar maceutical ly acceptable salts of the conpounds as
wel |l as any isotopically |abeled isonmers thereof. In
general , the conmpounds useful in the nethods descri bed
hereln are those conpound of t he fornula above

o - o "




O N S and C(R3) and at least one of X, Y, and Z is

O N NR8, or S; J, K T, and U are each independently
W@ 20080838 from t he group consisting of C and MT/UR®07/089127

subscript pis an integer of fromQo 4; and the

subscript g is an integer of fromQo 4. [0189] In

Forrmlall Rl is amerrber sel ected fromthe group

g]ycolag n;s}(% 1\.8'§| %}P atecze) dbsgia}'l&zg%&x/ Fet%%ééxﬁ& IHIC ta%%a%%absorpﬁon

acceierater—sGQx %aterﬁfary@ﬂ}%rfﬁhm cS@p&ndsﬁg)‘Iwethﬁg demrmneh ag] for example,
het erocycl o ?rou and a 5- to 10-nmenbe

cetyl algehal ppd glyperg @gpostw@tﬁgp)@bggbwtwucg ap gaq’lybqnél&]emﬁmte clay; 1)
I
lubncagtrs Q;I:I& as?ﬁ%,pc%a?cg%lgll %(1In é&\%m&tﬁﬁ n?d%qgﬁ%rﬁ %g&fgx de, solid

poiyet}fywmstgl)tcuﬁm(ﬁhum @fﬁ@ﬁl@éﬂbl iyn(ﬁﬁ gbdmmbuﬁ:h asredibdidn) sﬁ'icon d10x1de The

solid d%qag%ﬁﬁrms o Sg’gﬂ%I%?PIﬁI?Iﬂ %ufff?ly?gl odiue I/ ol g Pacifying

’Ealw:@a itibRehat fent(s) only, or
agents E%Hs-bs (SR tEIF}IEIIIOE)sz And TS 2NI?aRb,y

prefereonalbpin zocmtaluypﬁaoﬁhd inRbstiankrasorbilioe dpﬂlanaﬁm i3 delfyrdrmanner

Remmgtﬂlé S pglralbasélgléthcgf g&g%%s 1x§%%%@% 5L I gi E@?{g%ﬁgd{ Ist%q}shing Co.,
Eastonclpa 6BJ8kY, Merein fﬁ(:@porat refdr&ee (44t Q:n’dretﬂr dis¥b&k aflodshrriers used

hatic portions of X1 are optionally substituted
in fommlatmg@hma@em&nab@rmm@ﬂg asdkeayeigchnigigsHar g ereparation thereof.
Solid ﬁaaé Qﬂxéﬁaﬁg%ﬁéag &Irﬁgosﬂ 0I§1¥ f %%qn@nﬁéﬁ @%ﬁ&kyé prepared with
coatindsnde Emlé @ﬂ&ﬂ 3 @G&rﬁ&iﬂﬁtﬂngsr&motﬁw c@tmg@ wel kabwh iimnthe pharmaceutical
hal ogen, .Cl1-5 al kyl,, O"substltut g

I
formul@fglquﬁ, élp 1R%,formp 8 an p&ovz@gm ex%%reiease of
ten®RY. ¥/864,907)
the acm\/\%@ﬂ%gestb sC |pt I's 2 an a@@??@i I/en or
incorparated hiteirt lndredidrinyde, detshebctswmal R tenderbetegse mmmolatipesial thy pmfml

pump Lﬁﬁlﬁ.ﬂgf ﬁ'&é}g?%ﬁ% n% ﬁIllgg}]yn 8311%9%@%%%@ rﬂ%y(n% o g’xef‘enede(ti or delayed
releasecﬁ)rrﬂxﬁhﬂﬁﬂ , ARBEbnSplard iRl 9ad-Kidase [BIH %rﬁﬁ%ﬁi@n@d@ﬁnbed in Example 8,

Formula Il is independently selected fromthe group
below.consi sting of halo, CM Galkyl, C. Osubstituted al kyl,

10095] R ASMEl T be %%glc%é@g\é'of tl%ﬁ%%gh%%ﬂg%% n dHid micro-

encapsuwmlth-oﬁi%ﬁﬂd%&mem S Oxodacd aHNR&SI\/ﬁ))m‘Eih;apsulated forms of a
NRaRb, a 4- to 7- nber ed heterocycl o

crystalfggioga) HegmiOUenRiAs PGS HeERIPRYY alge Beipse oy habe-iled

gelatlnec@?ﬁlégfmﬁf&gnag SO0 £t e Hr AHASsup@BsAyéf ¥ hlé{‘ﬂIelecular weight

roaryl groups are optionally substltuted with from
polyeﬂqﬁ@letgbydoéumdshbhketuents i ndependent ly selected from

[0096] e Iﬁéﬁgn égp?ov%@éth %é@{ég E&ﬁntc% t%f)%%g? oa(IerI'(sycIiScussed

above. ﬂmenn%%ﬁ’@ ila M@Ma&uﬁé@k&@%ﬁmm contaamng them
- NRaSO2Rb, and - SO2NRaRb and wherein the subscrip

may, ageording FcnthQ d@rention, the gdmarigered uging epY RBABNY §RYHATH ﬁé pkaémaceuﬁcd
compogihgn &2 g%qtekg adz%rrIIhtﬁltng Iéf’fect vlg\efgret%lg ?*K%ngg‘iqg%{ fg ulation with
an appfdpﬁmetﬂhan@z[c@utﬁbaﬂgl ﬁ&@tabl@aﬁierhtyd ﬂé@ﬁﬂ do@fge, dhddnloyin, byahkdse of

I -4hal oal kyl . [0194] For ﬂ of the abaqve grou
skil ingh e DTSy Fe q@ﬁ@@ﬁié%ﬁéﬁﬂ iy e €48 e aghiINEred to humans

I

and otkgrﬁ g{ﬁg'laaﬁkké}? }f‘,&é}g?}g%y%?{ o S/Tﬂ’traﬁgentegl.?ség ;Igtli‘z{/cllst&naﬂy, intravaginally,
| oal kenyl, C2- Qal kynyl, aryl, 5- to 6-nenbered

108466605et eroaryl and aryl C -4 al kI;I; and wherein the
al i phatic portions of each said R1 and Ro is
optionally substituted with fromone to three nenbers
sel ected fromthe group consisting of halo, -OR 1,
-OCOR11 , -OC(ONRN)2, -SR11 ,-S(OR 11 , -S(O 2R",
-S(O2N(Rn) 2, -NR11S(O2R11 , -C(ONRDN2, -C(OR p,
-NR11C(OR', - NRnC( 0) N( R n) 2, COZR' - NR11C02R11 :

. N7 N\ KNI/ N




consisting of -X -COR a, -X1-CO2R3, -X -CONR aRb,
S2R3, aryl, heteroaryl, substituted aryl and
WGQapsn331368 ed heteroaryl. Wien RL is an ar onat i BCT/US2007/089127
subsituent, Rlis preferably selected fromthe group
consi sting of pyridyl, substituted pyridyl,
pyrimdinyl, substituted pyrimdinyl, pyrazinyl,

s SR S RO R gt e
spray, ér'th@BRd )dla;laen%ifi%&hi thelRAtidd hrzeh ¥ty of tesdonliitiog Being treated As

i m dazol oxazol yl, substituted oxazolyl, thiazolyl,
discussed pbavet W @uadrwma;mn&a phemaeficat et gpmpesifansiof theggvention via one of

these rﬁﬁgsg F %Zp%l %\fﬁ%ﬁ tgcgaﬁ %grgﬁx?/slztion %tagﬁr[ég%%ﬁ&! 8?&3%@5 E.E?&I@Sé‘fl atl'r;]e crystalline
forms (ﬁ’f tmtvaemu sl ademihistretieh usigy wbletrorhepsateads gdneraRy peefarred.

ubstituted with fromone to ree, substltutené
l00971§epe&1eenb?@mepﬁeﬂlsrce@& lisriermas Pftrfac‘a?wéapﬁaa FWFOI ing to the

mvenﬂ%@?%l %%%gtere%é&s\ége %\I%Egb(ﬁ{t ¥loo %%Eg NER g%g, from

about (AOmMe/kEER ARAR 25 n[l@E@Z)]r fiOneateub0.d Imgfhg topdbotrh l@;mg/kg of subj ect body

i nventi on conpri ses ounds of . Eorpul a |
weight R BRE P PRSI 7% TR Grderpeshihertpgits L dhi aiso be

apprecﬁ?ed' tﬁat' dﬁg%@§ %@%'tﬂaﬁ?b@cﬁ%&ﬁf& @Fatdn @hﬁr%ﬁ%g Qﬁ;k Sidnli}ge 50-100
10 al kyl, al oal kyl
mg/kg) wmdm@md to @opect. Foonrarsd relmamlatmmmwmge may

range ﬁirﬁ%?%[ §1rﬂg ? %b&?ﬁg?s x(n% n%g%abli anllélFf)%?gdm %Eém 1ang to about 50 mg

ilaprazefe; ﬁﬁﬁ’ﬁ@l’b@ﬂ@faﬁb@l’@ﬂgmg figfOAbdIt E@ﬁfg&b abaadh m)g sai d
het erocycl o groups, said aryl and heteroaryl groups
are optionally substituted with fromone to four
stituents independently selected fromhal o, oxo, C
Exam‘ﬁgp I kyl, Ci-4 haloalkyl, C3-7 cycloalkyl, CN, NC2, ‘
[0098]-EXansple 1 ﬂ%ﬁbe;s thE€pRpaatioCeNRgRirole. NRaGOREs, 2-4 NBdwGDe the preparation

i N e R o AR A e Ty Mo

solid s@f@ﬁohﬁ§ watRPGtacRbizEdb P vdribes Rcheiquey. ®4cH @&hﬁ@ﬁ@ e ibel below.
Formula Il wherein J,” K, T, and U are all C

Examphe &flescribes Rivbglitygpidies of eace@m@éiapffm}ﬁ Formsgh @wa Examples 6 and 7
descn@%%%{)rse%)%rg pr g.rhd %ﬁgfao%ggr?i§ e bs?@p&[ﬁ%aaz c%slta(ﬁ%\éRf&Bg of racemic

ilaprazsleh BbinisUt el ReErample)d desWities da]ayectremasarablmfdrmmmmns containing
subsituent, Rlis preferably eIe ron1 9{8 %!

racemig @lapiagele ﬁ’@n@q ApBringy iy e?ﬁ, wrgn b zoava ability study with

tho“”ﬂ%@%@}g&ﬁggﬁﬁéybstltuted pyr|n1d|nyl pyrazi nyl,

tuted pyrazinyl, pyridazinyl, substltuted
[0099) Y iffedatinh§danniph €lajdrimapb@ISA)u tﬁemiypbﬂewyde cairreiddar o gTA

triaz substltu ed tri itute
nstrurp iy steptal g 1 acist FEDLF S BT be Y Spiay iorated
using 1%8@1%; dstibé %@er&ﬁﬁe@ﬁﬁbﬂél; Tﬂé §zﬂhd1§!é ¥ Iplacs@sd hit MiBlum DSC pan and
oxadi azolyl, tetrazolyl substituted tetrazolyl;
the weightlatcuetdyberordegt The sampla cilhwag equibibrated a1 °€ endheptel! under a

mtrogmeac hgf‘SR%Ztialﬁgtel dﬁeﬁg%%gr |4?So§fl ecflpe % ffueﬂT ét ne %u&élﬁ’() °C. Specific
heatmé\%a éﬁ%ﬂ corm%gﬁmns %ﬂtfﬁ%ﬁth:e coﬁ%ﬁ@:@%tlon W individual
thenno?é,rameﬂtreccmﬂi ghetionooy dednglr asupllows: WC &n@na:r&lpeti@nd. BISP 1s

%EP heteroaryl group, wherein each of said
hermetieally s6alod| o groups, said aryl and heteroaryl groups

are optionally substituted wwth fromone to four
10s4s660guUbst i t uent s i ndependently sel ected from hal o, oxo, CM

al kyl , CM hal oal kyl, C3-7 cy&loal kyl, CN, NO2, -ORa

- NRaRb, -CQ2Ra, - C(]\IRaRb - NRaCORb, - NRaCO2Rb, -S(O

111 R, -NRaSQ2Rb, and - SO2NRaRb and wherein the

subscript mis an integer of fromO to 2 . Optionally,

Rl is substituted with fromone to three substitutents

selected fron1the group conS|st|ng of a |oalkyl C

L T o P ——

o, o



and Uare all C and Dis O S, or NR8. [0209] An even

nore preferred conpound of Formula Il provides
w@opo8a3ss wherein J, T, and U are all C, and BCT/ES1007/089127

[0210] For conpounds of Formula Il when J, T, and U

are all C, and Dis O the R7 group is a nenber

i ndependent |y selected fromthe group consisting of

0o100f 212 @iﬁg‘yﬁéo‘fryé&w‘:n% %ﬂ%ﬁ@%)’l\%&}%mlk@'&aa\fﬂ SGA-

100 moZRbse haﬁh@) sybfetn. Ridk, sorﬁﬂBﬁ%{o@)dﬂtha sorbn2ARERIT,S ta 94% fehtive
- menber ed heterocyclo g}r and a 5- to 6- nenbered

hmmdlr»e&Péi)o@ﬂw cepraiipn enae ahEY o 370 RABIIS1Is BH igerements wege used for
o SE0ST s LR EESHPET TS OLAR 1 v
were ldgﬁﬁﬁn 0@105%| walkht cﬁhn_@hﬁ I5aainktes W’lﬂttm;m}um;bram time of 3

5-menber ed het er oar rou Even no eferred
hours ifjthe el caterB e ﬁaéﬁlﬁg 6 TR Y <PFERIE IE B! mbisture content

J.sting of fluoro, chI oro, nethyl, ethyl, -CF ,
Ofth”%%%g i mdazolyl, triazolyl, and tet razol yl and
[00101pher e iR Spketrasudme timfpetrecp spestra meeﬁg@qumfbd é1r o Magna-iR 860 Fourier

wanstopsarieed (G REPeGrpbisBnad ThsrwodSipistl R PafLivin FRl-cto

mid/fafR SuBdDan &t%déﬁ%ge podgpgrdenide KR} wekrglifidromdtdwuterated
group consi stin hal o, Cl1-10 al kyl, C1-10

mgl}’cmaIS@léatkyﬂ)TG@}\ﬂetm Ampgtequateq imrellectmrg (ATREpRessory

(Thunde%a Q‘Rﬁ%ml\l%%g%"&a@l %@z%&?’lm&% %%st% was used for data

acquisifiehemTae ylfelcﬁa epeeipnt Fctoaudded t@nﬁ estRotedaed sﬂsm:tre]rmaﬁmon of
,group and wherein the subscri mj.s an
4 cm™ § Adwelagrund dagept S Ao RS Ffa’a@i) hierR (3 reflectance)
¢ At Qachdth@! Fwé length
R R SNy 00 i
calzbraflomma@exfcﬁme@mGMgIpn}g,dtyﬁmegr oups are independently

o002 ey SFTsedtih TP Resites! Sl Vit e

spectrd% d;gragafsyéo G5 QYR ofVR FeiRfabedhethgleh € thIRTd @ CI4P$,. arhe spectra were
ependently selected fromthe group consisting

obtamefd QoI NQ@HA Sperirordter. dihgypectragrere 0btg@2@;w1t§é]1¢@qq,u1smon
I triazolyl, and tetrazolyl and wherein the
paramétgg %a?l%r}%( pis integer of froml to 2. [0212] Another
enbodlnent of the invention provides conpounds of
mula Il wherein when J, T, and U are all C and D
Table,ls BNM}% rguigitiopParamster nher as descri bed above, and
SolvenRl s sel edtlddls (@taresl aelgreathatcoitsP¥®) ng of - X - COR a,
Temperf@€@QPR , -XnbiEINR aRb, SO2R3, aryl, heteroaryl,
Spin rdeibst i t ut ed0addy| and substituted heteroaryl. A
Pulse Segedneer ed REpgroup is selected fromthe group
Oistasibh dglapf | $ sktydds heteroaryl, substituted aryl
qAdscSyaat:i t ut ed gehecealsy90. ejore preferred are
COMRussmber eixy RLisisel ected from the group
‘l:%raci s.lof DXz, B9k pred pyri dyl

r| m tltute pyrimdinyl, pyrazinyl,
uted pyr I, pyridazinyl, substltuted
?quéfgéi’ﬂﬁl?‘? %@W substituted phenyl, inidazolyl,

Data ptqepssing: substl tuted triazolyl, substi t ut ed
|1Fﬁl'élh@@5%mg oxaZot Y, substitut ed oxazol yl, thiazolyl,
dubsies:t ut ed thi d2V{4 , oxadi azol yl, substituted
oxadi azolyl, tetrazolyl, and substituted tetrazolyl.
Yet even nore preferred are conpounds wherein Rlis

10s466508e| ect ed fromthe group consisting of pyrimdinyl,
substituted pyrinidinyl, ox&diazolyl, substituted
oxadi azol yl, and ~X1-CO R and wherein X1 is a
bond. [ 0213] Additional preferred conpounds of the
i nvention are conpounds wherein, J, T, and U are all
C and Dis O Xis S Yis C Zis N Rlis selected
fromthe group consisting of pyrimdi nyI subst ituted

N ——



[0221] Sel ected thiazole conmpounds of Formula | can be

prepared usi ng nethods generally outlined in Schene 1.
W@Eewenes3313 R S OJ | O S NRRL [0222] Accor di PQr/us2007/089127

Schene 1, a thioam de can be condensed with a

chl oronmet hyl ketone to forma suitable thiazole

i nternmedi ate. Mani pul ati ons of the R and R2 groups can

oo 3SR, APpBIS AT R RO ERRE Bl st

solid-sGRINDER HeOBRCesy BPpARREY tAkh ¥nts Ao BHN(SGJ‘t@mE‘ZE?conﬁQ’GEmE The
2[ 0224] Here treatnment of a suitable nitril

spectraawrﬂa:qurrﬁd phéan pNEYAE0 sreckometsT e FH f‘}osirp%l'@%?é’émt(ﬁg) and
magic an)ga Qpélgrg%f% ?lgléﬂ{'g gun \S%’B%cgﬁcn &c%ﬂ sﬁﬁ)néﬁpa\ﬁ%ftérg qugtl Mn Table 2, with
exceptiofOhetbd e i fidrodi@x ampRs: and triethylanine. As above,
further mani pulation of R and R can be carried out as
provi ded in the Exanpl es bel ow. Conpositions and
Table YPLROUNR AUFRUABPabfigaSls |n accordance with t ne
resent 1 nven erapeutically effective anpunt
Rcfcrenxfe a conpodiigcioé (di@m‘mllrafeten(;@at I56.5upest) for the
Tempepit@Rar at i ommbbiea phar maceutical conposition useful for
Pulse skf@atbé:ng Twpelvtithodi abet es and/or | owering the plasm
I}@{@Jaﬁ@,ﬁ d@hkycosqy skébaddi tion, a therapeutically
15%6 amount Ofi @B Lm(ﬂ? pftle, TD forGRem e Example 7))

f h I
uﬁ&ﬁg t%ngﬁlﬁ@uge%&zsgigkzt rgg ?pgpgirhrg(r:eluncllcgatl ons t hat
| ab 4%

¢ esl one I'Ea ,JZ(R) thh 2 dumm
| es 2 dan g y
as ar esul ? So:‘Ne Sﬁ‘iﬂséﬁ% ‘er ?IE lﬁaggégﬁt“f‘ %‘Eﬁ%ﬁ S‘éaéls for Form

the early stage§3@?m¢W ) di abet es). [0226] The
cueped peblss of 27AE0 | nvention can include conpounds of

'HDedqeopling a | and FdOMMHz| |, phar maceutical |y acceptabl e
sHiNa]t-6redeofplirgy a hydrolysable precursor thereof. In
gexoey Rdlaridatien copgpaRaMPsCPiorn€d3w t h suitable carriers
QTorfeace TRh&Nt (S) 5.0vm3edonés apeutical ly effective anount.
Egimamté;her apeut ijoahd yzef fecti ve dose",

‘Daapnk@%f eutically effective anmount”, or,

[ h gy | ogi cal | y accept abl e dose"
égf%gg %wﬁggfjggﬁ%" ]!{S’j accgpt able anmount”, it is neant

nount of the corrpound of the
re¥éft i nventi gﬁ@nd a pharnaceutical ly acceptable

carrier will be present in order to achieve a desired
[00104%198U' tThefind awﬁ{elrﬁdlrxﬁmgﬁggrﬁcﬁy MPh&oFavERSHEL hed se@rveef carried
ype |l di abetes he corrpoun s of Fornu I
out on aridh Fstrmknts 295Q ‘rh&trn@gre\flaé';é‘ds analyzere Thetoabbration Stﬁwéﬂrds were

ke B BB S oo RECFR AR e Pt B i o e
TG ﬁuﬁ@cret | Satpdslwore blRed &m?rﬁiﬁn @inbleat Mdl thed hauned dr@endibtecam of
can be fornul ated i nfo pharnmaceutical conpositions

n;tzogdnyatad:nttmgaraue@rﬁ l@n"Cl‘mmppp tim fimalgemparatnreedeidfiCal | y
ccept bIe arrlers o]

roorogt P gFip SErbEoTH Lo BB e Ll g Tl on an FT-

Ramargmké&r(fn‘i’étéﬁ’fhm asld RbIed Srecapat @es aPbidiGtion wavelength of
gels, slurries, ointnents

powders, granul es, dragees,
1064 ngo |Anpr@nmatewp@ Kot blriﬂg\ém ilaserpv e usethigl laﬁ@@te&h@sample The
Ramanosgecé‘lt&%wgv éiaeas%reﬁ thgagl?n \Agufc'nts éa‘?ﬁdn? ?Iu grlgxdc g}%ﬁgﬁgeg%:g&[ G4 samples
rectal, parenteral, |ntraper|toneal, |ntraderwm
transder mal , and/or intratracheal adm nistration.
10846660br eover , t he compound can be adm nistered in a | oca
rather than systemni cmanner, 18n a depot or sustai ned
rel ease fornulation. In addition, the conpounds can be
adm nistered in a |iposone. [0228] The conpounds of
Formula | and Fornula Il can be fornulated with conmon
exci pients, diluents or carriers, and conpressed into
tablets or fornulated as eIrxrrs or solutlons for

- - . - . "



car boxynet hyl cel | ul ose, and/or pol yvinyl pyrrolidone.
If desired, disintegrating agents can be added, such
W@2008/08338% oss- | i nked pol yvi nyl pyrrolidone, age€T/us2007/089127

alginic acid or a salt thereof such as sodi um

al ginate. [0232] Dragee cores are provided with

suitable coatings For this purpose concentr at ed
were AR R s e el T R, Al Sampte scans
were cSIHcRARRIM 9600 — POb wat' ayh epewal &ﬁﬁﬁtwn&ﬁ‘dll @i tusing HappGenzel

di oxi de, |acquer solutions, and suitable organic
apodizafisiny ¥¢aveleagthwalibrarion wasparfamed w@&ﬁ@ﬁf@ﬂé FY%P}QﬁFé’f‘ﬁ s

an be . | &y ERALLAYB1a R using the t
[ﬂounﬁdentﬁ?%%g?ggﬁ&prnﬁa& arac rrze d??#eren?ggﬁaﬁ using the two
diffracoardpira alstwesad ®ilowct i ve conpound doses. [ 0233]

Phar naceut i cal Breparatlons t hat can be used

|1 :
(00107] el u GhpRbH XRD- AR TTEStomae: Spoluedterhcaged g gn aighimadzy
XRD- (8D o 1 Bftts SAARH BRI, Co 19PaBbbln PTfe Aggrument i cquipped

with a Rm‘gfﬁrfelfbc&&{lﬁy t@Be. CHIN: tuba veltapetahe aﬂpbﬂag@wie%g;l&teaiiﬁi@ﬂdf‘«éand 40 mA,
in adm xture with filler such as | actose, _bi nders
respectiwel st Ahe Hivergcapriansh scRitaiieckiy were seipt A2 andyihe reseiving s 3 st at
0.15 g {%a%@d%c? M q%\gasa(ﬂ:gede R%J aoﬂgf éc ﬂiﬁﬁﬁpgété%rﬁr A Hef&two theta
gyt cap sules T active npounds can |sso
contm@fus SEEPR ncbadin (0.454dt/0a2P eteh) ﬂumdss tosalci20agasfatd. yA @ﬂicsn standard
l'iquid paraffin, or liquid polyethylene glycols. |n
was angbieipd tomheclsﬁ!abmstmméalt%}ﬁleeg Sederles wotE prepgred pranabsis by placing
f a houl d be in dosages suitable
them i gea@%%ﬁnﬁgﬂkﬁég%%ﬁ P§@e§[0234] For bucca
[001083dNi nilatINaR GBUO0 T ffracmpast tAwigses wmdadﬂoq;aﬂoenécbommmei XRG-
tabl ets or | ozenges fornmulated in ¢onventi onal ner . o
3000 d[lﬁtzste gy COFERPER P hragUungd wtmﬁﬁsr%ter teciqyavi {ingg of 120°.
se ac o
Real tigg ol Pt EFRLN it ol RE: AHEESH ek MY PhyROaRhR1y 4 220 ata
resolu@ém@ﬁizeo r'!FHert@fB xﬂﬂﬁ§§ bzk{d ZRperPRCkEre 06t 18 40 &NUNdBAIMA,
h the use of a suitable propellant, e.g.
respecﬂvetlhl Sowpdiéstwere romer Ban é5 minyted| Battwmswm displayeshizom 2.5 to 40 °20 to
hl orotetrafl uoroet car bon di de or .ot

fcilivs e PR EmBHP o O P RAT S0 HPY s d R ing them o

thln-whﬂ@?élﬁis%&pﬂlﬁnésh @R SEpiDAryawvadd &ﬁﬁﬁl’&ﬁl cﬁﬁda aeriomeler héwd that is
dosage unit can be determ ned providing a valve to
motoriged iopermy spinaingdf gmmliafw %@ FCRHISHINE gqiqg@ggen’beahbratmn was
e at|n nhal er or insufflator can
perfongggfiaﬂ)grrﬁ% h(té ont ege?‘%cﬁgtagﬁmjgv\der m x of the conpound
{00109nd a XRPDdlhe Ppawiavcihade AngNRRD files poseated fremamdhel

0236] The coppounds, can be, for d for are
mstrml[a%rmw]r%@qna?r%ng mﬁﬁ“l?élcf%ﬁle 1@1%% ﬂaed\jmr}iﬂyl@ SH1) Q{g?, 3&?
Shima@fu SRP WU kRSl Me SRR BLHIPEB00 OkrsioRUMEICIIRERN

e presented in unit dosage form e.g., in ampules or
automatrcaﬁy lfind geslepastivmal ibe Spealipphitian” md@edh@m@mwamtvéﬂy ofa

peak st ORI RGP ALl B LM AT Bl B Rameterseor
the da@MhERANoGAY FbELsE R alcarwiBORR ShirBalzh 388D $00p eBakiOBrocess”
stabi lizing and/or dispersing agents. 2£0237
versioPA Sratgosumi bedmdogting was demesorf ak pfpfavrrem ghg background was subtracted
rati. an |ncI de u
to ﬁndgg%%ulﬁz ive |1]n G tﬁg H1o %ﬁsé %ﬁ }nélg &gadlt %fbimﬁ% F R70) E%‘vglgngth)
suspensi ons of the active conmpounds can be prepared as
appropriate oily injection suspensions. Suitable
ws4ssstlsi pophi | i ¢ sol vents or vehicles include fatty oils
such as sesame oil, or syntB8tic fatty acid esters,
such as et hyl oleate or triglycerides, or Ilposones
Agueous i njection suspensions can contai n substances
that increase the viscosity of the suspension, such as
sodi um car boxynet hyl cellul ose, sorbitol, or dextran.
Cptlonally, the suspensi on can al so contaln surtable

T - s e I e oy o o - Y



animals, e.g., by determning the LD50, (the dose

| ethal to 50% of the popul ation) and the ED50 (the
wWQ@lo®e/08338F apeutical ly effective in 50% of the PCT/US2007/089127

popul ation). The dose ratio between toxic and

t herapeutic effect is the therapeutic index and can be

expr essed as the rati o between LD50 and EDsO.

ptc P SREHASR e BT AR RS RRFH 1 SRS o

pattern@SPRY SneBd N U¥Bd whEn ghleGingall pogks\i&adpt Foridf. nBbaldrmdE, peaks
adosage range that is not toxic for use in human. The

were S@I@é@b@lﬁg Maishty 13 apothdpfayli kasampeteer ably within a
[601 IOnggeV}a.%fﬂﬁ %l rrteli s@ﬁ% ARTT ?é;lﬁgl %orr%aé %‘os aggﬂg§gﬁst§? gy the peak
picking¥ntdhbd dedtribed atige. deplentstig pﬂ:pkmfot m:hd?m&aQHOWS)pcaks that are

| oyed and the route of administratiop ut
visuall REgsent o EFGRIaT oS BRICKARSTHUR] BAC b 8%@@“ form
are lde{}%ﬁze&%/lgqgr%%v%lﬁéﬂﬁf ndi vi dual physician in view of

at1 ent (See, e.g., Fingl, et al.,
1975 In The Phar nacol ogl cal Basis of Ther apeuti cs,

[0 46] The muq&aof céltl ound that can
wm”ll)e coerﬁaﬂ’é’ {uEngparatign,of Kacga ?%ﬂaz?S’ P8iice a
{oonz?' ngl %W@eﬁ%xﬁ@&mﬂmh |(M\é@[\3} (6100 RAMISTDpaHRP Wak brerged to a flask.

i sease treated, he mammal i an Specl es, and t

After aﬁamtmgthlea«rmmdremﬁ Séar@r&"@) ﬁ’apraeﬁle (%%h@rwwﬁa@w and the

comen%fwﬁer% gglﬁa?%isg’ﬁg 11?)#1{7 teI% :S on c a 0, o%sgef?(gr{rripﬁglg fut pr Ee%g lrljﬁg with 3%

NH@HM&@H@E@M@@Q@ 0 x4 .0wpdry. about 1000 nmg of the actlve
npound. A preferred uni, t

(00113 bout Hiwdilieg calk wsrdarsed inp rﬂgfg&crhq ﬁoﬁawégbr g 5@8{“&’@@#/&0}1
(0.200 %ggﬁ ?ﬁ'ﬁ%&d %Qné&tr od GiodiBs i £ P&sure, until déstﬂlatzon

nor e an once a day, for exanple 2,
stopped., 0. %ommmrmeﬁ (@. Oﬂék)g 2 50 paps)ofaschiviged t the flask, rffrihqudéry

T R O O PR
under éHQ&e‘ﬁ%esﬁﬁxre t@@ﬁn 10 §t(.’E @D veimed). 0. ShNBLESH Ao @.20%03.00 parts)
to about 1.5 per ﬁght of subj ect

was charfyeil ning ﬂreamxme waﬂaommha etrraﬁym@ B2} @r&ﬂldﬁbiedﬁced pressure to

1 0Oy S R R0 IS Y

contentseN @k aﬁ}ﬂr&te&ﬁt}’S"fiB@I—S Cylad a@&t&&ﬁﬁt 45\iditutele Fha sllumy weas ﬁliered off
variety of factors includjn e act f
and ringprtic e SPGB 2o ke 0 e Fsk) g 500 part) and
MTBE?@S;S{%%%Q Q? al | 8506; ﬁ%rt gﬁ"g% ﬁit&t caRb wévtaﬁ]ﬁ%lll gﬁ!rarg fofil gﬁlou%%ﬁ gﬁkgfurther dried
under vatiemodt ;rmxunmnrtmperﬂmtmf BPG @y Phwursh Xvadd pf eagewissifaprazole, Form
e i st ered; d the severity of the particular
Al 03%i$§%3§eﬁuﬁﬁf@f3 @F%?gZ(?({:er apy, as is well understood by
those of skill in the area. [0247] A typical dosage

can be one 1ng to about 20 ng tabl et taken once a day,
[00114]r rruExaipPie 2  Breparpienn andyChasctasiratiqn ofeR qcemaplaprazole Form A

apsul t.taken
001155700 or st f 5 Figh THaRPER s Bhe RS uF PR B e B tred
throughRerddiBitdr §ht6 A@ase hiad C The apenbgal alatsahanett pbyedaa ;hsxr'«ines vapor within
materi al s that dissolve at different Elvalues X humidi
a closedeghenibers Fhsaempls wassdlogiedp gaBibralsibempiept eapgragrc gpd humidity.
by any ot her known nmeans of controlled rel ease. [0248]
It can be necessary to use dosages outside these
ranges in sone cases as wll be apparent to those
1os46660ki | | ed in the art. Further, it is noted that the
clinician or treating physi@Jan will know how and when
to interrupt, adjust, or termnate therapy in
conjunction with individual patient
response. Conbi nati on Therapy [0249] As noted above,
t he compounds of the present invention will, in sone
|nstances be used in conbrnatron mnth other

Ty e a I Y Y e



Formula Il can be effectivel

with, for exanple
or partial agonists; dua
agoni sts or parti al
gamma agoni sts or

The cr;@%fqai:? %colvgljed B

ecytokin

parti al

cannabinoid-1 ("CB-1"
W@ 10883t s (such as rinonabant);
PPAR al pha,
agoni sts;
agoni st s;

?%n&%tte& o1 n&%xre%&rﬁf eogl_%v%( Ia g}% heo:%(%s){_@cil&.tered needles

y used in conbination

) receptor

PPAR del t a BCDEBRNH089127
PPAR del t a

PPAR delta, PPAR

pan PPAR agoni sts

dual

and plat@ORiH bl[‘ﬁhn@@@é ﬁﬂx@ﬁleﬁﬁﬁé&‘&&@&dﬁhﬁ ilaprakclaoobh .

stimul ati ng hormone; corticotro
[001164 3] anithe gatiara OB FACHH LIADYH
XRD-630b K-
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IeaS|ng fact
(vw@g\g 5a1neri@121§g]a Shimadzu

?’Q II‘HLE RN Gftht REnditions are
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bOALHo

em a

reportedyip@nblicpi dégnSashand thet XRP Bl patteddh foompémmatalpmzsl)e Fondnek.eTable 4
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ovast at’i
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PR S b Form A ey

2 HhUY aStabi fha 24 1 20 +0.2 °20.
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(such as ezetim be);

; 36dcAPst 82 PPAR.- &MY & GBS

PPAR al pha
$30 =02 26;

al. ni sts; dual PPAR al pha, PPAR delta agonists
andSS@ 2%dgplzacggagomsts dual PPAR al pha, PPAR gamma
agoni sts or partial agonists; dual PPAR delta, PPAR
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agoni st s;

pan PPAR agoni sts

nma
Tgablmr MeasuragoniGonditione s XIBPD gation e dtacewis Teezoletiom A

y bIUIIUId.I.UI

Meas“%"é‘%i‘f@?‘é‘fé?n bi | e aci d- bi ndi

col esti pol
X-ray Wpghucol : bet acar ot ene; vita
target [ 0253] A T& her exanpl e of
voltaggeen i n noddd-8{kYy at her osc
currenfof For nul a= BOO(mP9r mul a |1 i

conbination with one or nore

Slits agents: an anti hyperli pi dem
divergélidestifi Si ng 120000 {degp anti hy
scatterSHEN as a ch@leed gleg] bi osyn
recelwﬂégﬁtoxyrmt byj Glob (HMS)

I'so referred to as statlns

ScanmSI mvast at i n, pr avast at | n
ggorvastatl

drive a&s o ene epgkp 5@@'% h|b|tor
SCANT4DRK| i t or (et as squdf
scan mgde acy| - co& u%lség’r?éllest er|d

scan sfjegdhi bi t or , =sSuW0Ldegminnan d
sampliag pdcland t e0.8200degher eof a
preset iimel est er ol= @& GeEt i on i nhi b
b-sitosterol; a bile acid se
di al kyl am noal kyl derivative
dextran; an LDL receptor ind
clofibrate, bezafibrate, fen
vitam n B6 (al so known as py
phar maceutical |l y acceptabl e
HC salt; vitamn B 2 (also
vitamin B (al so known as nic
ni aci nam de); anti-oxidant v
and E and beta carotene; a b
108466605 | ant agoni st; an angi ot ensi
i nhi bitor; PPAR al pha agoni 8
PPAR delta agoni sts or parti
agoni sts or parti al
delta agoni sts or partial ag
PPAR gamra agoni sts or parti
del ta, PPAR gamma agonlsts 0

~Es A PSS - .

or chol estyram ng) ;

agoni st s;

Ul dl
o, REIR Carfflfoms
nICOtInIC aC|d
MRoEIng, it ani n [&UTO]
é@ﬁﬁﬁﬁﬁgp%ﬁWﬁherapyt%an be
erosi s, wherein a conpound
B &dfubtistiened i n[AUTO]
safnplihgpéialsl ow ng=4dadti ve
Cepgetitnes a pl asma= 30
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10 nL of 4N HC in dioxane. The resulting solution was
stirred at roomtenperature for 30 m nutes. Then al

W@ b@sogd3gent s were renoved in vacuo to afford PEEUS2007/089127
desired product as a HO salt. Preparation of

Internediate 4 :
4-[4-(4-Tetrazol -1 -yl - phenoxynet hyl ) -t hi azol - 2-yl ] -
pi peridine [0271] Internmediate 4 was prepared in a
manner anaol gous to Internedi ate 3 above. 1H NWR

[00117 DMSO-1ig)6 is tiek PGAGhéritderan of rhc&Ric(iBiprazode, FoinbA. (Thklsample

, 07. 28 (2H, 5.19 (2H, s), 3.01 (3H, m, 2.54
Showe%éﬁ,ﬁ’ nghﬁk’@gzui{?ﬂ-l 60n$ .54 (2H, m). Preparation of
[0011:&11"”t er El:gg

Ak ?heSDSC th ﬁr ?f racet?lc 1lagrazoie Form A The endotherm
anesu
onset Was a2-1§’7 1C pnpetTMie [ 0272]

FI uor o- 4- net noxymnet hyl ) -t hi azo
Internedlate 5 was prepared

[001 1dzlb ove g‘a%gkal:‘l él?qn%ho gf%m %@&;{Fg%%ﬁg ilaprazole, Form A. Peaks near
5.32 3145 -dué tc( %'lxﬁgn‘t‘ﬂ M8t - ﬂa?hfz@léo IpehkenPNORAX ¥ BREHNA toltAb@®IRhrine

yl peridine [0273] Internediate 6 was prepared
(TEA)j whrah nmusné to sinkiliogidapsazode insptivpdindtnet B ifdpeazele.
reparati f terme
00120 P2 3k PR oo BB R T R NOR sRseBR RS gyl Form
A. 'Ihaspe)éfr]lmﬁ‘s @ﬁéﬁn@llﬁ%f&r@ﬁﬁeﬂ]aghﬂﬂ&@l?@ﬂé atlges pyas Phepaketh the solid

4n a manner anal ogous to Internediate 3 above.

state ﬁrlgw SREFEW GFe qeﬁ@réqdﬁgﬁ ahiedd. gA minor amount of Form F was observed in

s
the soi‘{h' télte é% ?Tiﬂplgl%g ;1B ]Fé@g%éﬁghinht{e)e{ rwr%e gﬁg@éfyéﬁ%\s{l\gg}e})oﬁgﬁ A Table 5,
althoug‘réxp@eaidatl 1483 pmnme:mrmnhhdg@weert the fortrsr nedi ate 3
above. Preparation of Internediate 9 :
4-[4-(4-Pyrrol -1 -yl - phenoxynet hyl ) -t hi azol - 2-yl ] -

pi pert44108: §Q%Y Sthtel At mdﬂea&efo%mm;@mﬁ%ﬁ@ FdmdA.

manner anal ogous to Internediate 3 abave. Preparation
of Internediate 10:PPM HEIGHT

(2- Pi peridin-4-yl -tla3arol - 4-iyl net h§9.8- (4-tagtrazol -1 -yl
phenyl)- am ne [027{A4.d nt er nedi at e71.,§ was grepared in

a manner anal 6gous 4@ 4 Nt er nedi atl g4 2AbOoVE.

Preparati on of 1ntey, irate I

4-[4-(2- Met hyt=4= lcl'ggngI'l' pllcgégym:tll l')-thiazol -
2- yl]-piperigine I.terned. e—11-wgds prepared
in a manner a ve.
Preparati on of IntéHﬁﬁﬁiatp 12 6@1
4-[4-(2-1sopropyl - 51236l hyl - 4-t et raf®P- | - yl ghenoxymnet hy

[)- thiazol-2
was prepared

above. Prepar
4-[4-(2-Chlor
2- yl]-piperid

in a nmanner anal

-yl ] - pi20dri di ne

[ 02794118nt er g

i n a nEnrer ana

| ogousg3.p I nter

Preparation o

ation gm;jnternedlategda
0-4- te§L§20|-|- pnegpgynetny
e Tl e 3
N te l14: 1042 °

xazol

ridine-|

diate 12
medi ate 3

l')-thiazol -
S prepared
gve.

4-(4-Chl oroneth -carboxylic

0 2-yl)-pipe
[001214¢ci d tRgt1histhe I%e@p@tﬂp@z @]cermqq‘f azple, brm A. Table 6 reports the
azol - 2-yl ) - pi peridi ne-I|-carboxyli

ammb%m%§1gy ?ﬁ%ﬁf& ester (800 mg, 2.84 nmol) (obtained

by the reduction of 4-(4-Ethoxycarbonyl -oxazol -
2-yl)-piperidine-|l-carboxylic acid tert-butyl ester
whi ch was synt hesi zed according to U S. Patent
Publ i cati on No. 2006/0135501 Al), Tsd (812 nm,
mol ) and triethylamne (Inm, 752 ng, 7.44 mmol)
di chl oronet hane (20 nlL) was stirred at room
1sas660enper at ure for 5 hours. The_ resulting solution was
washed successively with 5%NaHSO , saturated NaHCO 3

4.26
in

and brine. After drying (Na2SQ4), the solvent was
renoved to afford the desired product. 1H NVR (CDO 3)
:d 7.53 (s, IH), 4.40 (s, 2H), 4.06 (m 2H), 2.89 (m
3H, 1.98 (m 2H), 1.74 (m 2H), 1.41 (s, 9H

Preparatlon of

A =,

Hﬂanmﬂﬂel&



m, 1.73 (2H, m, 1.47 (9H, s). [0294] The conpounds
in Exanples 2-19 were synthesized from

wal2@o8/0883BDr oet hyl t hi azol - 2-yl) - pi peri di ne-1 PCT/US2007/089127
-carboxylic acid tert-bxAyX ester (Internmediate 1),
2-[4-(4-
Chl or onet hyl -t hi azol -2-yl ) -piperidin-I-yl]-5-ethyl-pyr
imdin e [
Chl or oen%t#]fs %)g%% oﬁ}g-sé%‘ftmgn églleac n1 lfapm%%l?’b%o% Ic
acid tert- butlyxbnester agbimt er mediitadsityl4) o010.08i64h the
correspondlpagh@ﬂenol '/tgblgophen@ﬂlten ine op.ailine in
a simlar pagRgs: to th;qtsodescrqug@&gl n Examgel . One

skilled inp E} art of @hganic Si s V\nddé73
appreC|ate condlt S suc oIven
Poeﬁé ur 8]3% 2o 5

Na CO Cs T-and c%%g%?trat ﬁnsé h be ted
through rod@f! 8nex er | at i o Epti ni eI ds.
Addi ti onal P@sitignt er nat§® coup Wﬁ@‘%t hod be used
that are w&obitiRRown i r96t art gensdiygani c 0

synt hesi s. Boatiphe 2 1018.5 IntenSIty 00269

4- [ 4- (4- | mPdsitioh= | - yI Fg5R&noxy misthysity: t hi a2dd502- yl ] - pi p
eri di ne-| - @asiiony! i c HB7M t ert Huetsdy: est er0.(40895] 1H
NVMR ( DMSO- Pojitiond 8 . 90> 1H, $ﬂtens_fty63 (2H.03m2, 7.54
(2H d, J Po%iidntz) 1709$5S (2H Ttlensity™ 9. 2 oty 7. 05
(IH s), 5pb5h EH S)m% 98 ( Hateﬁ@i ). 3. 210((!1'2‘5 m,

2.87 (2H 'po ition 01 ’4’7 ?t%e » glo338 (9H
s). Exanpl §lt 0.0124

4-1 4- (4 Ac { lllgﬂi no- p yrret S-#lyhi azoI : I ]-piper
i di ne- 1- g‘&‘x’ lic a ert - WYast er %6] 1H
NI\/R(DI\/SO Ofllod 97172 IZH s) Intnsitys () 0810477 45
(2H, d, J Dositigniy), B84 (24, Wensity= 9. 0 4BP2 5 04
(2H. s), 3.PositiopH,  m1296.018 (Hlntefwty 2.82% m,

2.02 (2H, Mpsitin99 (3H3749), 1. hatefsit; ), 010139 (9H,

S) . Exanpl @odition: 1358.2 Intensity: 0.0196

4-[ 4- (4- Metthsixipnbenzelrtgsifl f ony aeysiogt hyl ) diil&zol - 2- yl
] - pi peri di masikioncar boxygbisc aci qintb@gittybut yI oasitigr [ 0297]
1H NWR (CD@osgbn: d 7140 .4 2H, %terﬁm 9. 0 9203507 24
(1Hs), 683LahaH d,14%73 9-0 Hdnsich: 50 (h1o8) . 4- 10

2H, m, 3. H, 9 , 2.8
i 89-?.92%? &ﬁm S)I ﬁ (57%{‘% 4ol 1%52; OH,
el EﬂﬁF IERN .
eno eri
Yarb |6’S‘é‘8fld ter 3

|
1- car boxyl t | es ¥§$ 298 P&ﬁl@f—){ (CDCI 3)
: d 8.47 (IPgsitign: g oB8d|H ) Intenssly (2H U503 =

Hz), 7.24 (Popitios), 7. 116 G 2H, dptepity: 9. 2 1402155, 21
(2H s), 4.Ppsip, ), 1@288 (| Hnteysity2. 88 OA977m), 2.1
1 (2H, m), Pbsifién( 2H, 1084.21. 47 (@bhsity) . Ex&ASI6é 6 4-
{4- [ 4- (2- OpPosipipns ol | di733.81- yI ) Iphesigxy net Hy0de3

-t hi azol - 2-ppkitibnpi ped2ome- 1- caeddyyl i ¢ @0083
tert-bxAyl Rstieh: [029;%18613H NNRIﬁt%& . d.0bsP0 (2H,

O oy T s (gt L
(ST i\
éxgﬁpl(ZH7 Bositidn 'é ?’%‘i@ m, ]G(fb 8(9H s)-

4-14-(4- TetPPé?SP | - I29 g%oxyn‘ﬁ?;gfy t hi a§ yI] pi p
eridine-1 JTOSBBXyI i 02 er tAHNY  est OO] 1H
NVR (cDa Jypsitiog: 8. 98YHG, s) , Itemsity{ 2H,
s), 7 . 19 Resitond), 53025 3(2H ér)tenszltyzo (2+q0089) 3 20
(IH m, 2.90 (2H, m, 2.1 6 (2H m, 1.77 (2H m,
108466603 49 (9H, s). Exanple 8
4-[ 4- (4- Met hanesul f onyl - phe#/| sul f anyl net hyl ) - t hi azol -
2-yl]-piperidine- 1l-carboxylic acid tert-butyl ester
[0301] IHNWR (CDO 3) : d 7.7 (2H, d, J = 9.0 Hz),
7.36 (2H, d, J = 9.0 Hz), 7.00 (IH, s), 4.24 (2H, s),
4.3 (2H, m, 3.05 (IH mM, 2.95 (3H, s), 2.78 (2H, m,
1.99 (2H, m, 1.62 (2H, m, 1.38 (9H, s). Exanple 9 4-



Exanpl e 15
6-{2-[1-(5-Ethyl-pyrimdin-2-yl)-piperidin-4-yl]-thiaz
W®@b008/08436kt hoxy} - benzo[ |, 3] oxat hi ol - 2- one [ 03P8I/UdNVBI127
(DMSO-J ) : d 8.23 (2H, s), 7.64 (IH m, 7.62 (IH,
s), 7.30(IH n) 703(IH n, 514(2H s), 4.64

(2H, m, 3. , 3.02 (2H, , 2.40 (2H,

2.09 (2H, 58 ( gole 16
5- Et hyl - 2- i %n(4 t%ﬁuor omsgf%t 'I(S’ﬁ?rfanyl enoxymet h

yl')-thiazol -2-yl]-piperidin-l-yl}- pyrimdi ne [ 0309]
[00 122% H NMRig DYBOhE RAMAN SpedButndiiradinic flafrdzdi@orf)A. Tabld Breports

2H, m, 5.17 (2H, s), 4.67 (2H m, 3.32 ( IH m,
theabsgrmcqmalksmthe am@n@mqtruql) 2.08 (2H, m, 1.59 (2H,

m, 1.13 (3H, t).Exanple 17

4-[4-(3-Fluoro-4-tetrazol -1-yl -phenoxynet hyl ) -t hi azol -

2- y| TaBle pe Pedkdia-the Rambo syd:da@nﬂ@ﬂ whcfemﬁd I-lzhiﬂﬁz}dle FHIRIA.

[0310] 1H NWR (CDO 3) : 9. H s), 79 (IH, m,

7.29 (1 H, ﬁsﬁnpnm (2#19&&) 5. iatel(lszm s), 04382'32 (2H,

I

m, 3.19 (Masitiep; 2. 89M48AH. n Intensity; (2HO480 1. 74
(2H, n), 1P48itiAH, s).468dnpl e lu@nsity: 0.274
4- [ 4- ( 2- Fl dosiviod:- met hatveésul f onyhtepdignoxyner&hil ) - t hi azo
| -2-yl]-pi pekitidhne- 1-513rdoxy! ilsteadiyd tertl—tﬁ.@t yl ester
[0311] 1H NMMRtOGPVEO-J 337:3 d 7. Tekditk M), 174162 (I H,
?,?ZE-I 7.70 glg%iliit%%h 7. )5750’;9"0 ??,Intén (2H 05499 3.99

. m, t $).6 rgz f.
2.02 (2H 'pomn%HSZ (2%26 %1% sity:
4-[4-(2-Fl tensﬁ
-yl - phenoxﬁé 1)- th|
- car boxyl i tert :;\ es
: d898( 081“9)1 75

(s, IH), 7.5tem 1H),7 .- sintz W4 213(' H) ,
3.16 (m Hﬁjosﬁ@nsg (m73$.3+4) 2 intfnf(lm 2H) 0@174 (m
2H), 1.47 (Posit@b) . EX4WBl e 20 Intensity:

5- Et hyl - 2- {Pbsitidn( 4- t r i Td2Ubr onetlinemetul f i nyﬂ.S&)’fhenoxyrret
hyl ) - t hi azdtosZiopl | - pi pEreLdi n- | dptehsitypyri midssse [ 0313]
To a sol ut imgith: 5- Et hyils-2- Intensity: 3.102

{4-[4- (4- t riickleqr omet ydesul f anyhephignoxy metyml ) -

thi azol - 2- y LiRhperi dlgy-élg yl'} Rhdifr di ne 1(ﬁgan'pl e 16)
in DCM at ramlLenmper ajger e was jad

3-chloro-b necarbo oi c .eq.)
reaction %S}‘ 0flowed Itoéaslrg ir f%ﬁfe st “hour
addi t i onal MPon of g:ﬁ chi or o BERIRhecar b %r 0X0i C
acid (leq. ) Nhdded! he rd%EPYBN i xt The

reaction waPsEPRired H3&bom t dAseTRture b
addi ti onal ResHisgrs. TH&Oek gani dneetiiyii on v%a%zﬁlvashed
wi t h sodi urRdsitivar bonat ¥4.2 he ordufandit: | ayer2- Uds
i sol at ed, dtdsg@nover BOdUmM sullfitebsatyand f|3 ®¥red. The
filtrate wamstpacent r al149d and tihendryude priogldct was
purified bysgmiodim chromed ogr apiendig: af f oriidche
desired prafdgion: 1H NM32(DVEO- Qhtensityd 8. 4G 48, s),
7.58 (2H, dgsitifn2?2 (IWSISQ 7- QRehdty: d.) 461117 (2H
s), 3. 74 ( it 3. 1@2 IntendR: (2H 19Q91 2. 57
(2H, 2?5 4(3%t o Exanpl g2 1
4-1 4- (4 I\/bt gulfon nzenesyl gnyl met ) t hi azol
-2-yl]-pi p boxyl i 2nt§‘é§n§‘tert- gl est er
[0314] To 10at| on 7.8 ntensity: 2
4- 4- ( 4- thfr?aﬁ@@mfon%ﬁp‘henw duienslyy | met 1 t hi azol -
2-yl]- pi pdiosttione- 1 - EHi%boxyl i dntgesity: t ert - | ester
(Exanple 8, 0.1 g, 0.2 1 nmmol) in CHC 2 (5 nm) was
10846660gdded nCPBA (0. 1lg, 0.42 mol) at room tenperature.
The resulting mixture was s€Prred at room tenperature
for 2 hours and was washed with 5% NaHSO ,
sat ur at edNaHCO and brine. The organic Iayer was dried
with Na SO and the solvent was renoved in vacuo. The
residue was purified by flash chromatography on silica
gel to afford the deS|red product 1H NVR (CDCI 3) : d

~ o~ ~ ~




4-[ 4- (4- Met hanesul f onyl
- phenoxymet hyl ) - t hi azol - 2-yl ] - pi peri di ne-
wa2@angss3yl i c aci d adamant an- 1 yl ester[0319] RET/NRAR07/089127
(CDA3) : d 7.89 (2H, d, J =8.8 Hz), 7.24 (IH, 5s),
7.12 (2H, d, J = 8.8 Hz), 5. 23 (2H, s), 4.21 (2H, m,
3.12-3.20 (IH, m, 3.03 (3H, s), 2.87 (2H, :
2.05-2.17 1. 79 Ie 26
4-[ 4- (4-Ne ﬁé‘ﬁSgulfon{é Ehenoxﬁl% 1) - th%rm |-2-yl]-
|per| di ne- FO84EPBoXyI | ster 0] 1H NI\/R
3) : dositigy: (2H 3.8y = 9I Bty 7 2 H s),
1 1 (2H, Pesitign=" 9. 01542)5 5. 2 dntensity: ) .- (2H, m,
.71 (3H, Ppsitidnld- 3. 15834 H, mjnte®ins (3H4754)9 2 94
H m, 2PbRitipAH, n)1628.770- 1. $Megsdt, n) . @npl e 27
- [ 4- (4- Metpoasimesul f on3d3oghenox etdigt ) - t hildddl - 2-yl ] -p
i peri di ne- Iposgi@hpoxyl2g59aci d 4intkhdigt o- phemds) est er
0321] 1H %ﬁ%gm s)zgsgob 7 881&@5&@ J 588 H),
12 (2H ek 5H. m)3435. 24 (2H,

). 4. 37 7(|
304(3H "”St 20(2 ot }_@“” ml e 28

3.19 ( n,
n.
4-[ 4- ( 4- thf?éﬁ‘é’&ulfon 9 enox;i siagr) thigzgl -2-yl]-p
|per|d|neI°€’|"oxyI| |d4 pheﬁﬂ3

est er 10322 POSHORVR ( e &“?ﬂﬂa‘a’ % = 8.2
Hz), 7.26 (Hositios) 7 397?23 oH, latengtys g 6 3840 7. 02
(2H d, J Pwitentz), E)W(ZH Igfengty= 8. 2 3696 5. 24
(2H, s), 4. RBBitipAH, mslm.zzg (sﬂxxtessit,y:s. 15-189228 (3H,
nm, 3.03 (3Hsiteh: 2. 19130H, n) IntendB: (2H, 1377 Exanpl e
29

4-[ 4- (4- Met hanesul f on phenoxynethyl thlazo
[00123]per i dfigeld is @ﬁr@b’ﬁﬁqﬂ%‘z[er@c‘? fqaseapnilpbets £ ?ér%jvls ifotherm

o R S L o o

weightSlpss Hob5@d o B, 4.41 (I1H m, 3.34 (2H m, 3.12
{00124§x anp F% sg%leocdfysgzﬁl_)li-r )) daft%ac%on gt%dy o??he s%ugtg.re(ozf racepx?ic ilaprazole,

Form A V{'Eé -dofte. Tekd @a%@bva:’s cotl e R RBE% ORI plate I atemiciapkdzoR), Borm A
eridine-1-carboxylic acid isobutyl ester [0324] 1H NWVR

having PPEIxiBjite:dimer®i@y of P4 x59.35 ¥ 061@ - whigh wap nz(zpn(qdwn asglass fiber

in ranqg)n) onén%?itgm( |P)|['éh Sinas (xé\?’irtagihn aﬂ% c?Ié% g(%lﬂftl?é &fere ngéé’[&lg{k“th Mo K,

iatl rf d
radiat (nll F'k @71 '(I%B rﬁz oﬁ %Won‘ﬂs K&hbé)%g%i/ﬁn?ﬁ%tgm?% ggﬂgilrﬁrzn%gtl%]wer? %e orme

on an Eﬁ\ﬂm(rm’} ugm@smkwh Shcidxjclpéhtw Sfé@&)é&?[ am;;rmfommlwml

Strucmy%%‘(szpfmt dlfr%vgrds'&é {ggﬁg‘laen? j? g 129; 'f'!%e gist%li(}:g’gip’ryc drawings

were o%ta%?ed(l?siﬂg tﬁtﬁ;mgfbr&?()(;'gﬁ? (Phaséh, 21K( DR THEDIT, Re;gﬂ't ()RNL 6895, Oak

Ridge Mnona})Labqyag)g I(-%‘ﬂ UMHA. @g@?@ﬁg@ figr pé;nq%m;% pgzcﬁamgla LI, J
vt G0, BRSPS MRS P LB s L caveron

Chemi(cﬁi@yi&hlld}gr 18 Rabofdtdty, "@hxgxeﬁéﬁ@%f RFbrd gOx fbrd; 1996), Hz@ Mercury
7.28 (IH,_ s 7.17 (2H, _d, = 9.0 H), 5 H .S

(Brung 17H (plgd. (@ di.cilglt}gtgn, % §2K€§s|]_fr, l}ﬁ ’K g{laygge( g,_F .Zlﬁféa%t?, P5 darson, J.
and Teéﬁ{x‘a}z ct‘%e 7§a1§ 2632 pExagpl e 33 [0327]

[00125]y! - ph€eld B((}frmhtsydn)i-anlmmamatzelﬁwtrj)@ for penicdilevgion were obtained from

1east~sggzg;sb %%pééggt%%;p%éﬁeu% ge%tg‘feﬁ 09 %éﬂgre’}qﬁhor@ 1% gtD(C‘arllgq) 2°, 33 ?< 27°.

I\J=='

7 . 17 (2H, d, J =8.8 Hz), 5.24 (2H, s), 4.26 (2H,
108466608) , 4. 10 (2H t), 3 21 (IH m, 2.95 (2H m, 2.14
(2H, m, (2 m, 1.63202H, m, 1.40 (2H, m,
0.95 (3H, t, J=7.4 Hz). Exanple 34
4-[4-(4-Tetrazol -1 -yl - phenoxynet hyl ) -t hi azol -2-yl]-pip
eridi ne-1-carboxylic acid 2,2- dinethyl-propyl ester
[0329] 1IH NWR (CDCI3) : d 9.00 (IH, s), 7.56 (2H, d, J
= 8.8 Hz), 7.21 (IH, s), 7 08 (2H, d J = 8.8 Hz),

"~ NN



m, 7.27 ( IH s), 7.12 (2H, d, J = 8.4 Hz), 5.24 (2H,
s), 4.79 (2H, br), 3.86 (2H, br), 3.3 1 ( IH m, 3.04
W@ 3048/083833 2. 20 (2H, m), 1.84 (2H, m. Exanpl e IHC"I][US2007/089127
3,3-Dinethyl-1-{4-[4-(4-tetrazol -I-yl-phenoxynet hyl)-t
hi azol - 2-yl ] - plperldln l-yl}- butan | one [0336] 1H NMR
(DMSO-"5) @ d 9.98 (IH, s), 7.81 (2H, d, = 8.8 Hz)

e bt o R0 ooy 5 A

Enzym&ﬂ 1992, 7 ﬂﬁ gbgﬂés Iw)gsgo 2;;(2&336@ H:odl&”)a;te é’ry§151 c(n%hl;y Mhe sjha&(group was
S
% éﬁ (%E} n‘ﬁtsﬁ ﬁI)X'fIh Ve bl E]:U}{F:I] AB,S Inc.,

determl(pq:d pg; .t]:(é]pr@ g

Madlso?b{@g Ugg) 2002} %&ggﬁé( fyﬁ?e&isa)%c'@é sPide (ogﬁieeiguégﬁé% %HOJ\%VBMJ k=2n,

and froﬁl %%se(dubht 162)3{»5(?1132& r(eﬁiﬂ:mcdl,t tHe Spaae §r0|dp Was Hetgﬂrggﬁaﬁ-lto P2, (no. 4).
The dajgywerg S:gllpc(e)n‘j,)pp a@ax112u11132 é(vzq)].p qf)54 9f g-,a tem] pérawie [ i bK.

otz6f 7, TP R reduction e fons s allows: s vt fegralsd i DENZO-

SMN. l@&fvirﬁ)bﬁ -t aljlshpm Qptovaliod 86?:’7 ﬂ:ﬂetﬁt)ﬂs m&t e:ﬁleb@@,&&]w}iﬁﬂl ]NMH were
OoJ) 94 (I H, s) 6l (e

umques }oreptzlegxda@ﬁnzmon gmze@h?zg_werg)app E:dégt ta r;I”he n ir7absorption

coefﬁcga%g'&' %% g'c?ﬁ Befyr yloj_% l(:%l’l_?n%n"’%n(t%;!)ént?% bsfi)ll_gtﬁm((%ﬁ‘ectzen using

SCALEI)ACEK@WinGSIéét al., supra) was applied. Transmisszon coefficients ranged from 0.94

to 0. 98X gqate%qtzq&fiﬂgf %Iﬁﬁg&g@: rgg‘lersnops ﬁre%‘eq[,vdr ﬁ% ggzrﬁg%? %ngqgrntge
d 9.98 IH 7.81 (2H, d, J

averag{“g%@%hﬁﬁb&%é’&%%@) 7, 29 (.(2H d)S) 5. 20 (.(2H

[001273. 29 (12l strogtyre3yasGolveH by@recﬁn@ﬁedsmngcﬁfmm ZBU€

Cahan(ir)g B Fsﬁm(aﬁz%g%‘zr Z; 3B(%|_Iécarrgno & SDé% E) G1acov C

Polidod &), amDepRxY et hyd ;)p'l td’)‘ﬁ AZD005235 381 PITRE kdrgliini@g atoms were located in
1- carboxyllc aci d d|e % n1de 0340 1H NMVR ( DVBO-

succeeding dgffeygnog Figurie) synthegep. roggn a}pm-s \gerg HFFLI‘} dedin fe r(:iﬁqument but

restramr%d’to %d%g E}%:::&Ltoxrgot(’) &ﬁlc{ﬁh‘%ﬁﬁz‘ %a?(?ed qgl(f %F&ﬁtﬁge WA gé%éd%ﬁ'vfuli—matnx

least-squakts byminimG#hg(tREfunadion:1. 02 ( 6H, t, J = 6.8 HZ)
Exanple 46 4-[4-(4-Tetrazol -
-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi peri di ne-
-carboxylic acid ethyl j@engggiE 1H NWVR (DMBO-7): d
9.98 (IH, s), 7.81 (2K 7.65 (IH s),
7.29 (2H,_d, J = 5.20 (2H, s
The weigl v {s2iefingf) as 1g[qf(ﬂ,?) 1-_((} %071—“3; Jdﬁ OQQ@.{JmJ Mhmczpfg(ﬁ(t%ﬂ} %y3.
1.97 (2H, m, 1.52 (2H, m, 0.99 (3H, t, J = 6.8
[00128Hz) . Bcammirg fthors were taken from the “International Tables for Crystallography.”

S S RSO0t AR e o,

Netherfhmfié 1@&2 by H% B@H&B 1plh@ noxX ma’réw koftdchbiazgke nﬁﬁw kdfirements,
i peri di ne hydrochlor (100 , 0.24 mol

),
only thg -rcﬂﬁcbpmwrth M di 219(13(0 qutg useql in céqulytnwy@ A fotal of 2844 reflections

were i P9 PR of P s 5 i pleilntetrs and

M8kt bl aMReH @hifth% ﬁdx‘i’rﬁ@cewﬁb‘é;uﬂttb itk le@tn 8 sthhda€@deviation)
(mnvmé&ﬂ@ EO%?EtOAc in hex;%gs) to afford the deS|red

with uxpmgm@d andlwmmad(a@@@lne@t)faetormf 32 (2H, d, J = 4.8 Hz),
7.88 (2H, d, J 8.8 Hz), 7 23 (IH, s), 7.12 (2H, d, J
= 8.8 Hz), 6.49 (IH, t, J =4.8 Hz), 5.24 (2H, s),
4.89 (2H, m, 3.32 ( IH m, 3.06 (2H, m, 3.04 (3H,
1osa66608) , 2.22 (2H, m, 1.8 1 (2H,_m.[0343] The conpounds
in Exanpl es 48-77 were syntﬁ%5|zed from one of
Internediates 3- 13 or Internediates 15-25 with the
correspondi ng substituted 2-chloropyri mdine, 2-
i odopyri m di ne, 2-chloropyridine, 2-fluoropyridine,
2- met hanesul f onyl - pyri m di ne, 2- chl oropyrazine,
2 chloropyrlda2|ne or other SU|tabIe heterocycles |n a

M e




5-Brono-2- {4-[4-(4-tetrazol -
1-yl - phenoxynet hyl ) -t hi azol -2-yl]-pi peridin- 1-yl}

WO poosiosasad ne [ 0350] 1H NVR (CDCl 3) : d 8.90 (PE¥/USH0N7/089127
8.29 (2H, s), 7.60 (2H, d, J = 9.0 Hz), 7.25 (IH, 5s),
7.16 (2H, d, J = 9.0 Hz), 5.23 (2H, s), 4.81 (2H m,
3.31 (IH, mM, 3.06 (2H, M, 2.21 (2H, m, 1.79 (2H,

m . Exanple 55
5-Fluoro-2-{4-[4- (4Rre‘ilfaiglcuifyr"‘-oﬂ}ﬁ%noxyi nethyl)-thia
zol -2-yl]-piperidin-|- yI} -pyrimdi ne [0351] 1H NMR

coa 3) : d 8. .91 7.60 (2H d,
S = 8. 6) H) , ﬂWZEJEEH’ Y Fe %ﬁ‘é‘*&ﬁwﬂ 0.00L g ( 6 H),

5.23 (2H, s), 4.78 (2H n), 3.31 (IH n), 3.06 (2H,

n), 2 21 (2H m, 1.83 (2H m . Exanpl e 56

hl

100129[14 [ 4o s?alé@?ré}zd@wﬁo@ Pf yhemeRihat Al Vs s LoV 1 g highest
peak i 'fﬁil F{}_ll}‘feﬁ%x}:e Ié(mf%e'r zﬂl&ib H& 100;{5%%_2 IRP. %ﬁ%@negaﬁ\)re peak had a
helght af ;D73q wﬁﬁ The faZtoI@ox(tﬁHdetdz;mxﬂaﬁm&fShd—&)sofu& @acupe{Fladk, H. D. Acta

Cryst. Agss fség%@g}?ﬂ%ﬁég(@@ m, 318 (20 m, 2.25 (2H

{90130% Ch' OX QalenlaRl R PIZ ﬁt‘ﬂerﬁ%ﬁﬁeﬁé?ité@?c@'(ﬁd rafibti@hefoxVier@iy 1.3 and
yl)-thiazol-2-yl]- plper|d|nl rlmdlne [ 0353

the atom wmdl(n@l@@ sp@f)e grogp, gndoni Fel p@;mefsrs ngle cr7s ata.

[0013 2H d ‘] T 8 zlgf)stal %%%szi%gaéz%w&%g parameters for

racemid 1@&3&&5&1 oﬁ’h ,A %e %aQox(ld’dﬂ inMableX. Ithe(Bihockic cdll drafn@idrs and

caloul B yATomB o5 ot maomu& [ {43333} Ar oA TR ok y M 4P £ =

5 di
107. 26\11h)) b{}; ?@% 3ybir. gsb(g?)f é '( :‘hﬁlc ’fésﬂr%ula @aig,hmﬁlaﬁﬁaz{ﬂ@%%ﬂh A is 366.44
g/mol,(vdHh Z &,2 ahd=a c&kﬁid’cﬁb Jengit@df [.B9G g sin’. The iﬁac@ gWupdNaaﬁeierEnlned to

be P2:g Theyigebly SEfc e phiaincys Mg ity b Uhinpbpo.0n (110

Usuali?R— ahh %1&51%:1 e of 0.02 to 0.06 are quoted for the most reliably determined
Chl or o- phenyl) 2-{4-[4-(4-tetrazol -1 -yl - phenoxyne

stmcturct&yl) thiazol -2-yl]-piperidin-l-yl}- pyrimdine [0355]
1H NVR (DMBSO-d6) : d 9.97 (IH, s), 871 (2H s), 7.80

TablégH gst = SS%kHZ ddanq]ﬁ tsé&'g:i’lﬁﬁgis) ‘1’.?:'%% éz{@r&{ac\?gﬁc Haprazole,
88Hz)521(2Hs)4?'(’2"H ég

fiimu%as %%ﬁ (2H, m, 2.12 (2H, m), 1.66 (2 p anple 60
S"::: ) i oro- 2- {4 [4- (4-tetrazol -1 -yl 1@3(34 thyl)-thiaz
apAgerz yl]-piperidin-I-yl}- pyrlmdlneuﬁgﬁ 1H NMR

b A (CDCI 3) : d8.91 (IH s), 8.23 (2H73§)363)7 61 (2H, d,
A J 8.8 Hz), 7.26 (IH, s), 7.17 (2H11.847d»= 8.8 Hz),
b, deg 5. 24(2H s), 4.82 (2H, m, 3.32 (I H726)4) 3.07 (2H,
A m, 2.22 (2H, n), 1.81 (2H, n). Exafpieelisl
Z  5-Heptyl - 2-{4-[4- (4-nmethanesul f onyl 2phenoxynet hyl ) - t hi
der 28701 - 2-yI ] - pi peridin-1-yl}- pyrlmd|5§ 3%%512] 1H NWR
:erynf;i i oy d 8. 16 (2H, s) 7.87 (2H 9.0 Hz),
ool AR 712 (2R A 2 b A2 <),
monoc , 3. (IH, n) 3. 04 (ZEIB 3 (3H,
mmﬁmfﬁmlﬁm (2H t, 3= 7.4 Hp), 2.21 b4 m, 1.80 (2H
absorptidh corbetPRapp@dd, M, 1.28 (8H m, 0. 89mx(rﬁo‘al t). Exanple
transmi@n factors: min, max 0.94, 0.98
diffract@nefefi- [ 4- (4- Met hanesul f onyl - phenoxy n¥it#iysKepraf-gz ol - 2-y|
h,k, Irdngi pe pdin-1-yl}-5-pentyl pyrim di nel3fo@58jto § H1kgR
(cbAd 3) : 58 . 16 (2H, s), 7.87 (2H, d, J = 8.8 Hz),
los466605. 22 (1 H, s),7.12 (2H, d, J = 8.8 Hz), 5.23 (2H, s),
4.83 (2H, m, 3.29 (IH ), 28.04 (2H, m, 3.03 (3H,
s), 2.42 (2H, t, J = 7.6 Hz), 2.21 (2H, m, 1.81 (2H,
m, 1.56 (2H, m, 1.32 (4H, m, 0.90 (3H, t). Exanple
63
5 Heptyl - 2-{4-[4-(4-tetrazol -1-yl -phenoxynet hyl) -t hi az
- 2- yI] p| per| d| n- I yI} pyr| m d| ne [0359] 1HNI\/R

~NEw~~N S\ -— o~ N



4-[4-(4-Tetrazol -1 -yl - phenoxynet hyl ) -t hi azol -2-yl]-5",

6"-bis-trifluoronethyl-3 ,4,5, 6- tetrahydro-2H][ 1,2';
W®2008/033383 pyri di ne[ 0366] 1H NVR (DMSO-J ) : d BCBUSZDHY89127

m, 839 (IH m, 8. 13 (IH dd, J = 8.8, 2.4 Hz),

7.76 ( IH, dd, J =8.8, 2.8 Hz), 7.66 ( IH s), 7.59

(2H m, 7.25 (2H, m, 6.99 (IH, d,J9Hz) 6.8 (IH,

J-9Hz) 5.19 (2H, s), 4.48 (2 .37 (I'H,
iizzj‘g 0310 (2H m, 2.1 1(2H m, ﬁfﬂéH m. Exanple
program SHELXTL '
Foo 4 (4-Tetrazol -I -yl - phenoxynet hylg4thi azol -2-yl]-5" -

weighti rlfluororrethyl 3,4,5,6-tetrahydro-2H

1![02 12y+@).dstingy . O(QOMWherE@@(@Zz]*zEﬂHNNR (DMBQd ) : d 9.98 (IH,
data collSded 8.40 (I H, m), 7.81-7.75 (3H mg8o27.66 (I H, s),
unique dAa28 (2H, d), 6.99 (IH, d, J =8.8¥, 521 (2H, s),
Ra  4.48 (2H, d), 3 37 (IH m, 3.1 (2@% 2.12 (2H, m,
data Hbe(lmGG'mEquqt m . Exanple 72
cutoff used fnR-factorFelgyiagions| - | - yI phenoxymet hyl >t2t9i’(£zb| 2-yl]-3,4
data with 52 §o trahydro-2H[1, 2 ]bi pyri di n 03 ' - car bal dehyde

reﬁnsd OFHNVR ( DMSO- J ) 0 d 9.98 (IHg,sS), 9.72 (IH s),
Iilali'lgnest:rs esd i E{gﬂ ?yg]H =24 ) 7. 86 (IH, éd, J=9.2 2
d, J =

R(F,) = 8.4 Hz), 7.67 ((Mr' s), 7.28 (2H,
R, J = 8. 699(IHdJ:8(809|T|Z) 5.2 (2H, s),
goodncséoi&ﬁ (2H, d) 3 41 (I1H, m, 3.17 (2Hham, 2. 13 (2H,
absolute¥ructule ®Rrmfizddon M) . Exanpl e 73 Flack parameter” (-0.04( 8))

| - (3-1sopropyl -[I, 2, 4] oxadi azol -5-yl)-4-[4-(4-net hanes
* OrwindWskian gIMipd eM ouegimet Augplmpt. 11097a276) 302-  y1 ] - pi peri di ne
® Flack J1.0868F CriAd, IRARII9CDE) 3) . d 7.87 (2H, m, 7.26 (| H s),
711(2Hn)523 (2H, s), 4.76- 468(IH ,

0133 03 (ORI hindiactsdy o) © é‘-‘éh?‘i‘(ﬁ(‘g Fe. Bvtoms are

represéﬂtéiﬁ)y( ﬁf% ghbabilify dnisotidpic ﬂl&i&ﬂiﬁ@li@scﬁés Note that the appearance of the
2-{4 X Met hanesul f onyl - phenoxyne ¥I ) zol - 1\4 od
second| uxpfgpreaﬁﬁapd] tq thg pgiﬁgg]@g@@ggp@r@f@éy@]a ‘Ni{‘ii@ 3 sg ikely caus

by the 3reail§c§ %é!ﬂf&]&%aﬂﬂ] mer mg%l%cg} 1.36nd Ac'Eluzpe?xc]XI‘!}f the en@nti'&ﬁers was
refined tEprf&lmae@& ’(532-5 rafip, TBe ﬁlﬁjqrzhbntm)ner is @ﬁre(s@jtf;d Mth a solid bond

betweep. %&@@Wﬁéﬁ%wwﬁwm NSty Songhesyssh S2.4pd 0%

respectwél{/ | h URGRMEE dppkard 1 bda Breh®lef W RAROClass of racemic compounds where
2" | birpyritdinyl [0371] 1H NWVR (CDdO 3) d 8.4

the sto(thgm@I)y of'zh@mvc( @Hnu@)'lers s 88 a(l: Hratig) This dess @f Fpmpgunds is

someﬁw,s_'reéﬁrfl:_(ll to §gm§a1§gs %&magr% ’igu fgyrg%%%ﬁﬁoﬁfg i1 gﬁgg}lfl contains a

single (éxgﬁi'azcﬁé m;)gecaﬁ e%hﬁﬁu(g?d'bacﬁhg atraBfenient 8BefedNerynfourth molecule is the
anpl e

minor SngRtRACE.2- { 4- [ 4- (2- f | uor o- 4- et hanesul fonyl - phenoxynmet

[0013 yl ) Né%o%%cﬁ%réﬁhsl \élgggq%fogg Ehela Yyl dnd zgéé@? i Oﬁ@pz}{ig)%&%]are shown in

Figs. Iﬂ-Qﬂ.reipélﬁvé@HTthad&n@ﬁre(n%bmest)1;1 thee mm&ms(al Batruqﬁre can be

describgd gy sbem ofélapwér?ﬂm(%sw%e g plevgicig @M%P W*ﬂ@%"hi" b axis
(Fig. 1{553 Hfhé c)a%w@%@d"@érﬁit; &f e lﬁoﬂ'}ilﬁ &ystal structure (1.396 g cm’ % is slightly higher
4 fluoro-4-tetrazol -
that thd Fyira ﬁroeysmlymmw() 3Phiganvl). seegesting Fpan iAdivauld peyhe more stable
p a§¥§(§ dlne[0373] IH NVMR (CDC 3) : d 8.96 (IH, s),
orm (2H, s), 7.55-7.25 (4H, nm), 5.31 (2H, s), 4.82
(2H, m, 3.30 (IH m, 3.04 (2H, m, 2.47 (2H, Qq),
2.23 (2H, m, 1.81 (2H, m, 1.20 (3H t). Exanple 78
108466604- [ 4- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl | - 4
- et hyl - pi peri di ne-1-carboxy¥Pic acid tert-buty\
esterStep 1: 4-Cyano-4-nethyl - pi peridine-I|-carboxylic
acid tert-butyl ester [0374] To a solution of
4- cyano- pi peridine-1-carboxylic acid tert-butyl ester
(4.52 g, 20 mmol ) in THF (50 nL) was added LHMDS in
THF (24 m_ 24 mml) at OOC After stlrrlng at OOCfor

o o e




Et OAc, washed with IN NaOH, brine. After drying
(Na2S®™4), the solvent was renoved in vacuo, and the
WO e®sdsss3nas purified by silica colum chronmat BGr/ENINY7/089127
wi th Et QAc/ hexanes to afford the desired product. Step
6 :
4- (4- Met hanesul f onyl oxynet hyl -t hi azol - 2-yl ) -4-nethyl -p

(001341 PE' | %}?ﬁ%@éeg;b%ﬁﬁsbﬁ)é%&&vﬂe%é&rﬁlé DAL Kb ar§ St (BT B tnkO

solu

benzimdd {4ty ddoyseitpibolt hidaale 3-1ld ﬁyrﬁhﬂiﬁ?ﬁlfmgerﬂmb bflamatjicent
-carboxylic acid tert-butyl ester (0.42

ilaprazple melegiile. o Hais Aydrg ger@‘@or{dlme&yo%@ngﬁg@gts ot 1Iapraz<§{n?no)lecules that
are rotzgfrs(? gﬁﬁgﬁg{% %2 Oﬁ:(%h %ﬁ&gﬁh&o P%gltlﬁg 61:}'%% @E@{légrsi@gah Firo en bonding

networlt (OQEr émmﬁathmu:rf thd fiictirk taveds Was cldid mmd:twbai\he@ttmcﬁo oxygen

ed with H O and brine. After SO
sites of i S P e P VA RGPS T ke oxyeen
atom off e rﬁ!};@ﬂerﬁ}ih&héﬂ (@Eaf%d'@f@ nﬁm(%@gﬁ&)ﬁ%e%@ﬁﬂér%ﬁlﬁle (N3) of the
Et CAc/'hexanes to aftford the desired product. Step 7
benzmndzﬁmhi'(gm%t ‘Hain sngit ﬁ@m@ﬂogpthbwwmtdm@ntbmm@themyﬁmgm atom in

not in %ges&;élrt t@é%%ﬂ QWH,F %eusruéﬁ ? E))%f)g)%l lI‘l;uw: esleta:clo(rjml tcﬁ)%é C(?nlfac}{ of approximately

33A Hlet\@éernat: BRRLRS Wtdn® BY{heXyiABt dihtidhéra Dby Zrd/thg eﬂaemu&agb nfight
eridine-lcarboxylic acid tert-butyl ester

actually %g arstiehty repulsive REAESNT Giptp ﬂpﬂ«]@ﬁ@pai{sg &N q@he@(geq%%m}eractlons
52 mmol ) in acetonitrile (4 n)
-Wmﬁ0§§gv%Eggé%&iigfgggagovern|ght After cooling, the
[001350l i d Figsl FsdhbtvenedictlatedUGRPR ppacn of ileghidle.gefitreted from the single
fjltrate was co ntrated in. vacu The r.esj due.
crystal diata; fﬂ@&xBﬁ’@?‘FQ |pattwegéamz@jﬁ Egrm 4. Iifﬁw inxfgry Fig 18
showsh Q@m@%%éoﬁ}%q th' é&%ﬁt@d ﬁkﬂptﬂl\ﬁt&% th&éxpmﬁlegtaﬁghtfe%f fAdomic

11&praz(al;3|—¥0rm)A mla}egkszm th@ﬁpenjnen@i ggte('xgmre gpres@ntgd n tj_le (:ﬂppiated
XRPDg?g g)%lf@tmg t%:%Hlk nlt’erla]ﬂ is ilikéiy a’ smglé phase 61'}{6 sllgh'(S Qluﬁs in peak

locatzo‘ﬂl aEéhl(e‘}y ed foane st ﬂh@tnt}’lh ei&%ﬁiﬁh@ﬁ VAT WD ratteBl B)dotlbdiedi@tambient
2-yl]-piperidine-1 -carboxylic acid tert-butyl ester

tempetlaggg Fpd the singdo piysiabdatpvas collected at 150 K. Low temperatures are used in

single _éreél Eyaﬁslﬁ)s)é%acﬁ)gx’%’g?etd{%hpyc%ftﬁy tﬁﬁ:ﬂ{x%zlygé, plopgr Imqr:)ln)e |

[0013¢}- et N resuhtbad wasplhanpdd efatiotheg the(hb@oimmtlo)lﬁgndtuﬁ?ﬂbﬁhe molecule

would ég g%nggﬁfgggé ! Z%g&l% T%%Z"DS y%saa‘ﬁ%%né y&%m )Thgtdlfferences

in inteh RO JFERPHH AL MR- sczﬂ@:ﬁng arithéd &ﬁnﬁﬁ‘éﬁ Wite cefall kédtRfn@intensities
roomtenperature m nutes.” The sol vent was

for eacheomanteinean d hesseneaswied aed walsulplgd ilrﬁf:r@diebyalf thes e fit to a parameter,

the F laﬁg g o g%: %&%P ﬁ%ﬁ(ﬁ%lﬁ%tagglaﬁgt%g{f (gr%erg; gtgﬁlilz]}erefore is not
enantiopudd tlﬁe'zeﬁl\solﬂlte ebnfighratigl of fhe Zrdd2Hn By, 134aRSotbe 1Qiglud, determined
m, 3.14-3.04 (IH m, 3.04 (3H, s), 2.9-2.8 (2H, m,
with the camreptalata 5., 2. 1- 2 ( 2H, m, 1.76-1.64 (2H, n), 1.47
(9H s) Exanpl e 80 4 {4 [
{90137} et ha“F%“brn MR hsy @g%é%ggézggm% oPRAEHI¥Ia yqﬁr'&ioa}i? Yorm F
{0(}135§t ep 1Appr0x1mately 153.4 mg racemic ilaprazole Form A was added to a solution

dr oxy-eth 5- met hyl -t hi azo] i per.i di
contaipiat e diHoRymABans A NLAIAR i rlsbamipo SR TEhRorid Was
sol ution of
4- (4-fornyl -5-net hyl -t hi azol - 2-yl) - pi peri di ne-
108466605car boxylic acid tert-butyl ester (0.31 g, 1 mmol) in
THF (10 nL) was added MeMgl 3¢ 1 ni, 3 mmmol) in Et20 at
roomtenperature. The resulting m xture was stirred at
roomtenperature for 1 hour. The reacti on was quenched
wi th saturated agqueous NH4Cl and extracted with Et OAc.
The organic | ayer was washed with H O and brine. After
dryi ng over Na SO the solvent was reaned The

o . o



[0387] To a solution of hydroxy-acetic acid ( 1.67 g,
22 mmol ), NEt3 (4.4 g, 44 mol) in toluene (150 nl)
woer@sasiiesl i sobutyl chl oroformate (6 g, 44 nmol )CHUSDOTNS89127
The m xture was stirred at roomtenperature for 1.5
hour s.
4- ( N- Hydr oxycar bam m doyl ) - pi peri di ne-| carboxylic acid
r
dissolved u%’ Hé X(J)mc%ilog ?sglgtrc\%}a W '%ié ltere dbﬁn L0 e?rﬂcxtoﬁ ntyfb% filter into a

glass vﬁi/ eidleghd evapoehté hieimidanlesh tanpoatnrd etrfightht coiered sbled resulted
m xt ure was washed successi veIFy wi_ith H20 and bri ne.

approxppately Iqtayilagr. pragharrs ideqtified 48 FOBRE was removed. The
d c
o019 5 S oy S S et

Racemicotaprdzehqi6rsag, %entpgrwaz shotiedinaPOH 0% tvedervp ki, B0O@abumes) and

The .organic ae was wa brin
was st 0 o i 1 1de St e BODG s ety FBHEPRaRg fricd under
vacuury %@WC BNgHdrli .44 %VI@SS?FBJ% feb&RPYR A& ﬁaﬁ@i&é"ﬂ{) mg, Form

chr omat ogr aphy w h Et OAc/ hexanes to afford th
K) wasdbsi $lemepir1m dnl@tdrorsﬂ:“é@}f{z mL, 50 vol) and stirred at temperatures ranging from

T L T AT

°C to a@foﬁPFeﬁﬂ PnAOSflu temperature of 6 °C is preferred.
4- (5- hydr oxynet hyI -&_I 2, 4] oxadi azol - 3-yl) q@l per.i d| ne I
[00140] c ar hobhgI XRPR@REED O race@rCyﬂapé%aO& Fopn b wis gngfnel

e D T P g e

Table 4.. Elgmmhﬁovﬂttg@[KRPDgiﬁdt&mh&t 'rzrcemd: M}jprm&h Fgrm F. Habie, 1 0trbpgorts the
re was_diluted with E c an she

peaks eptpfed intheXRAPynaigme (B 25ERPD FREMISOI %t‘ggmr Elﬁwé?&

charac{eﬁf&ﬁtgy‘g ak@000 1 B8y 1,65 dye 1\'?%5%%“& iofd ©4. by gshd Lic@s 020 ) and 32.8

Rr ot ography w t’h c/ hexanés to afford
°20 id@ﬁzeem&ﬁduﬁdrac&r%ﬂc@mupmg includes peaks at 7.9 °20 + 0.2 °20; 28.8°20 =
g (2P Met hanesul f onyl - ghengl_)é(jy QY' )-é} 2, 4] oxadi azo
0.2 °28;3 POPeRPdP he 2 ard (2 °3h389] A
m xture of
4- (5- met hanesul f onyl oxynet hyl -[ 1, 2, 4] oxadi azol -3-yl)-p

T@iste o¢el IM&shﬁaﬁfehoxyﬁd;ﬁorﬁdbﬂ)(RP[I Pdnﬂenyéf R—::B:em[c m@razzicg Form F

Measuggggent6ondtion:. 33 g, 1 mmol ) ‘
heated at 500C for 2 hours. After cooling, the solid
X-raytwhs filtered through a pad ofSwedthing. The f[AYTRle was
target concent ratCad i n vacuo. The riesnwagiengmasmpuri fiFeld on
voltagsi | i ca ged 4 &EQOAC- hexanes, 1:1) to afford the desired
currenPl oduct . mljﬂ(N‘rﬁ&fCDO 3) 1 d ﬁ(ﬁS(lBtkhctldn J =[8UB0Hz) ,

7 12 (2H, d, 8.8 Hz), 5. pGihts 4. 2-4185 (2H
Slis M. 3.03 (3H, s) 3 04- 2. 85 (I:gﬁ,t . 2.05-1.96 (2H,
el 5@ 1817 (@l 1 45 (9H Y. Exarrpl e 83
TERLS %enz_y 9 .2, 4] |21 ) - Ug'une
scatter 5fi arboxy_ %%q%% ster [03%5jd so?utlo Q1o
fecemﬁ&ﬁg‘w oxy- qg (5 g %ﬁ NEt (376067 36

mmol) in toI uene ( 150 nlL) was add
Scannipgobut yl chl orof ormate (4. 1 gpea§(§;eﬁ‘i%l ) at B¥EIOThe
drive axisxt ur e wagThetafliheld at r oom [t&Efpertalmoats or =115 hours.
scan tahge N- hy di Gx3.68F b398 doy! ) - pil P& HMithreshobdar box y 4-85hlee)
scan mod@r / - but y¥ Ceatiewoué Bedh g, 30 imenkijy thashaldded= 86 (pdnenil)
scan spBedt Ur e. Fheoodx{ddpiMps heat BWHMdglo el)lnux =2

overni ght, cooled and the m xture was washed
successively with H20 andbrine. After drying (Na SO),
108466605She sol vent was renoved. The residue was purified by
flash chromatography on silPta gel to afford the
desired product. 1HNWR (CDCI3) : d 7.4-7.3 (5H, m,
4.7 (2H, s), 4.69 (2H, s), 4.2-4.04 (2H, m, 3.02-2.84
(3H, M, 2.04-1.94 (2H, m, 1.84-1 .7 (2H, m, 1.46
(9H s). Exanple 84
Et hyI 2-{4- [3 (4 rret hanesulfonyl phenoxyrret hyI) [I

I 1 NN A



3.27 (2H, br),
m, 1.48 (9H,

3.04 (3H
s). Exanpl

s), 2.13

e 87

(2H m,

1.86 (2H,
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sol ution of 2-bronothiazole (4.0 g, 24.4 mmol)

in THF

1084666510 nmL) over a 10 m nute period. After the yellow

m xture had been stirred at 3278 0C for 30 mi nutes,
| - Boc- 4- pi peridone (4.9 g,

sol uti on of

1 eq.)

a
in THF

(20 nL.) was added slowy. The m xture was then
continued to stir for another 30 minutes before the

reacti on was quenched by addition of water (5 ni).

The

m xture was wanned to room tenperature and extracted
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hydrochl ori de [0403] To a solution of
4-f 1l uoro-4-[ 5-(4-nmet hanesul f onyl - phenoxynet hyl ) -t hi azo
WO 2008983333 pi peri di ne-1 -carboxylic acid tert - bRETUS2007/089127

ester (Exanple 89, 1.30 g, 2.76 mol) in nethanol (5
m.) was added 4 N HO in dioxane (10 nlL). The
resulting solution was stirred overnight The m xture
was t her eg&tpu at e%iu d yne§2§7 | n ‘églu aff;ord t he
desi red Hpf z)jl Wit--€—SQrd St eP S5-—Et-hy | - 2-
[4-fl uone /A- It hi az
-2-yl]- plper|d|n I -yl}- pypntdne[0404] A sol ution

of 4-fluoro-4-[5-(4-nmethanesul fonyl - phenoxyi

[00141]i et hthg ld‘lzis alid)'l“ GA-thiérdmoghinp 6f tadémi ibyei-orRhFe@id HeThd satnple
g 2-chl or o-5-et hyl - pyrlntdlne (425 ny,

showe 3]? ‘b/qv«)m@ﬁaasepp&lﬂ ‘G g, 4 eq.) in 2-propanol (20

L
I e e N ﬁémf@i%pr;e%%;%tmg, e

onsettsmdatéﬁiﬂ Gl\/&sax eYBd i n vacuo. The residue vvas

art|t d bet ween er and Et.QAc e or h
[0014 it twfsmmeawe& 5%}111@ priRf- Any peaks

near 538 @Bﬂtasire @fie iolﬂh%l\%ﬁto\&%t to fld}aRld! Cf‘-’eafe‘i R4Ap¢h a‘ﬂ@% Wﬂl fhicCfhe to

on Silica gel hexanes to afford t
TEA, whish e tostatutizadargazohd tneomonmndmt NVIRpE DR ) d

[001446' 19 (sz'g’ 233i)s’ﬂbe7sio?g %1 H3§%PMS ?J%&{ EE%CW%%‘}&%EF ;ld razole Form

10 (
F. Th@stﬂeétrﬁrﬁkb ex¥rnalBy Q{ferér%idd a &mst?glftﬁne( aﬁ*‘ﬂ’iﬁ g, p’ggn 'Tﬂe&ahllh the solid
i Exanpl e

12 13 38 (4H m,

state gZ:I_NMR spectrum are reported zn Ta le 11
4-[4- (4- Met hanesul f onyl - phenoxynet hyl ) - t hi azol -2-yl]-p
i perazi ne-1-carboxylic acid tertbutyl ester Step 1 :
4- ( A-Ethho XSt id gtk L ICINBIRO Pedks \fbr) R qiepée Bairaid, Foan Foxy

absorbmﬁﬁgk

10846606 oncent rat ed i n vacuo.
( Et OAc: hexaned?

lic acid rt-bptyl—ester-[04051-Axtur-e-—of
2-brono-t hi az Ip 4- P\%ﬂyvll amH\EIg} J/I esit er ( 1.4
g, 5.93 mml )| _pipet®dz ne- 1-karbox¥2#c acid tert-butyl
ester ( 1.16 g, 1.0668y.) and DI PEA4D 1.15|g, 1.5 eq.)

in 1,4-dioxan
After cooling
crude product

e (20 M8)4 was h

the polwvent was renpyed 1 n viacuo.

was pEyAfied o

n siligca.sgel

eat ed ¥0d.x ef | ux overni ght.

The
product as

-1 - car boxyl
f
e-| - car boxy
) in THF

( Et QAc: hexane = I 1‘2)1,32{0 aiford thg-uesiTe
a pale yello buuu”IQ ep—2: 797

4- (4- Hydr oxy et azel 2y )—piperazine
ic acid tert-putyl ] ] A sﬁ’Zf'nn
4- ( 4- et hoxycaphany! 998i azal -2-y| ) - ptber az]
lic acid tertbutyl &&Ber (_ 1.15 g.103.337 mo
(15 m) at 0 PC wasli®beated with LPRPHA (12
eq ). The m xture was stirred for 1 hour, t

8 ng, 1
hen the

eaction was quenched with 2 N NaCH solutlon
[00145§o| i d Kas24 s thedRewegrym phrasegls itapprgleoF o El‘ébiﬁﬁa reports the

The filtrate was washed

St

ter and
sol vent afforded the desired product as an oil

Cerkh00 i) .

rred over Na

2SH4. Renoval

of the

Step 3

- (4- CRABIORE: Pk imfRaSReirom aRasemis Laprwale, Feap Boxy!
c acid tertpRiion) estefr[D407] pfgngysol ut |(p{§\74gf

ic acid teq; H%%l est

g@ ) dro

The reactlon sol ution was then
The crude product was purified
= 1:4) to afford the
Step 4 :
- phenoxynet hyl ) -t hi azol

4- (4- hydr oxy Rl RY! -thlg?ﬁlj 2- y'tﬁﬂ%
hig

(550 ny, 1.
(285 DL, 1.
stirred overn

on silica gel

desi red product as an oil

4- 4- (4- Met ha

et
se

i ght.

nesul f onyl

ra2|

(1 mas a

Eﬂtlng

Jgycar boxyl
d DI PEA
Vs Cl
ure was

-2-yl]-p

i perazi ne-1-carboxylic acid ester [0408] A m xture of

4- (4- Chl or onet hyl -t hi azol
1-carboxylic acid tertbutyl ester (700 mg, 2.20

-2

yl ) - pi perazi ne-



purified by silica gel chromatography (DCM nethanol :
10: 1 v/v) to give the desired product.1H NVR (CDC 3)
WO 2a8/M8B®B 7. 60 (IH, nm, 7.06-7.10 (IH m, 7.02CT/U007/089127
s), 6.76 (IH, dd, J =8.8, 3,6 Hz), 4.4 (2H, d),
4.20-4.3 1 (3H, m, 3.09-3.17 (IH m, 2.8-2.95 (2H,
m, 2.07-2. 10(2H m, 1.77-1 .47, (2H, m, 1.47 (9H,

s). Exanpl 1-(3-1 opyI [

1, 2, 4] oxadl%é)% P 5-yl)- Int nSlt 0.0074

1- yI heno}) I) t zeol rperl i&z‘ Step 1:
4- 4- (4 Tet Pé*i‘SP 1- y enoxy y) t hi 92yl

- pi peri di n&ositioggr bonm i9 e [04ntepsityy a niGQIPBe of

4- [ 4- (4- Tethositioh- | - |1Q6Hesqoxywé11ﬂq9qn)y t hi aZbi289-y| ] -pip
eri di ne (1.FoSitign: 2. 9210&@0] ) andnfpotiyssi umktBonat e

(1.5 g, 10.Posiinl ) i nl@slor of odmefdty: nl) wve@3Sadded
cyanogen brrogitidg: (0. 3rsR 3. 5SIaemijy: The (sOL60ry was
refluxed fQs@@nhour sitgyen stinfeskigt room.geperature
for an addigggnal 48 poyrs. Theykraeti on wpgoi4i | tered
t hrough a g g{l celi :?55 gonce ﬁtrfi’sﬁ and g0

Z égét OAc) to

chr omat ogr gy Hexa

on si gel
afford the 3S°Ped co jg%azd StIe
| - (3-1sopr ]1- i, %I azol’[1 Zg&q%,f et r azol
-1 -yl - phena¥y hyI) plpe e [ 0414]

To a sol ut ifeHitiep: IﬂteﬂSﬁY

4-[ 4- (4- Tethoaition: | - y| 1%oxynétxtﬁy$zyym az%fpl&z yl]1-pip

eri di ne-| cdidstsioint ri | e140.850, InRasitwol )

7V- hydr oxy-Resiitoat yr ani4li8x& (0. I8@ngty: 1. 47 (hﬁ)ﬁﬂS) in dry

THF (10 nli)Posamadded] $091M sol Uhtepsityof zi ncOHl ori de

in THFE ( 1.pbgitek: 1. 4758001 ) OVgfensify: mi n. (T3

suspensi on p@ﬁlolneft tpgmeftle flﬁt@ns'li?, m nutegorand t he
¥

white pr emggs{tgﬁ.le vvasw:gl»}ect eqnidsi Itratomsand
di ssol ved 9, @thanol Iﬂt%ﬂm ter ( . The

sol ution refn[ uxed 1 ho ol ed " he solid

pr eci pi taw Slﬁs?nfl lte géﬁf %ﬁtenéf; [trat

neutrali ze Fhe ad n of s sod@)%
car bonat e. 1‘:’é*xc:ess f| I téF 851 ff an iltrate
was di | ut ecPostioR: £t 0néS8hthe sollBtensh: was vBHEd with
water, sepdiasition; dri ¥ Na SCUptensity t er ed)%
concent r at Rbsitibme r espeilad oi | Inigasivhr onat®YBphed on
silica gel Rositioh: Hex/ BiTOA4) t o Iafehond t he @We&iZr ed
conpound. Iftdsiddn: (CDCB1®E)8 : d n@sijkH, s)0.002762 (2H,
d), 7.28 (IMsitih: 7. 13714, d) Inknidd: (2H, ®0104. 26
(2H, m, 3.20(3H M, 2.89 (1H, m, 2.26 (2H, m,
1.92 (2H m, 30 (6H, d). [0415] The followi ng three

- [0014&dx anpl Iélg 3/§e1|S éhes%%w speFtium &fi Tasamie apaade, Ftﬁmﬁ ahgile!3 reports

oxy am di ne and
theabsi’%#‘% r}glfo g JE“ﬁlg%oxymet hyl ) -t hi azol -2-yl ] -

plperldlne- 1carbon|tr|Ie Exanple 96 1-(3-Ethyl-]

1, 2, hpread: a%aks (i Rafhad c(cﬁ‘uhﬁéﬂi&ﬁ:@ﬂmc ila ézrazole Form F
1-y| phenoxynet hyl ) -t hi azol - 2-y g P peri di ne [ 0416]
1H NMVR ( osgjon: o 8.188.2(| H, sI)lenfMS? (2H , 7 28
(IH, s), 7.h@itfpH, d),128.917 (2Hntesdity: 4. 22 2(

3.22 (3H, njgsitkns5 (2H71d), 2. dd@teadh; n), 11635 (2H

m, 1.35 (3khsition: ExarssR8 97  Intensity: 1.247
I -(3- C,ycl oppaRn: [ |, 2,34 ®xadi azfden§ityy! ) - 4-1.d2§ 4-tetraz
ol -1 -yl - phepaxiret ny | )t o azol -:[Rreﬁéll pi per o4l ne

[0417] I 1H CDC 3)yi4 d 8. %Htehél . S), 14l (2H,
dy, 7.27 (| ~Us) . 7.17 ZzH d), 5.23 (2H, $S), 4.22

(2H, m, 3.22 (3H m, 2.25 (2H m 1.88 (3H, m,
108466603, 96 (4H, m 17Exanpl e 98
A-[4-(4-Tetrazol -1 -yl - phenoR§net hyl ) -t hi azol -2-yl]-1-(
3-trifluoronethyl-[1, 2, 4] oxadi azol -5- yl)-piperidine
[0418] 1H NI\/R(CDCIS) :d 8.92 (IH s), 7.60 (2H, d),
7.23 (IH s), 7.16 (2H, d), 5.21 (2H, s), 4.25 (2H,
m, 4.15 (2H, m, 3.22 (IH M, 2.90 (2H, n), 2.18
(2H n) Exan'ple 99

o ] I T T Y T L 1 ~ 1



sol vent was renoved to afford the desired product

whi ch was used wi thout further purification. Step 2 :
wW®2(04/083833 et razol - | -yl - phenoxymet hyl ) -t hi azol - PeU$2087689127

tidine-l-carboxylic acid tertbutyl ester [0423] A

m xture of 3-(4-chloronethyl-thiazol-2-yl)-azetidine-|

-carboxylic acid tert-butyl ester (From Step 1) (386

, 1.34 [.)., 4-tet [ -1-yl- ol (217 , 1.34
g%ol), cSrrgéﬁ%?g;&‘s_ss ﬁgg 801 yk‘}f&%ﬂg KI( ggng, 0.13
mol ) in al8tHNEt il e®l%50 m) Hedted u P reflux
for 4 hour §9silpRer coB4Ag, t hEHIYd was 4ot er ed

through a Basitien: cel i ¥E->The fiMtets#ye was 2Bcent rat ed
in vacuo. Phetiprsi due7Wa8 puri fitesitgn si | ild#0gel
( Et OAc- hex®ngsipn:l: 1) B16.4f f or dIntbsitgesi re@-Hr7oduct . 1H
NMR ( CDOl 3Positign:8. 92 §TH? s), Tatédsity2H, d)I,112.32 (1 H,
S), 7.19 (Pokitigh. 5.280€.2H, S) Inténs®9: (2H, 0§95 4. 18
(2H m, 4pbditibhH ™M 97d746 (lhtessity: Examl6102
3-[4- (4-Teppgzeh- | - Yl ropgnoxy megiaydig,- t hi azodrn2-yl ] - pyr
rolidine-1 p.c EROXyl I GgdGl d tepthulyl estergStep 1:
3-(4-Chlor e io%{] -thi %)?I4- 2-yl )[ Bt ol i di rie43l4- car boxyl
ic acid terf-HU yl es 5 1,0424] ulto aqjsol uti% of
3-t hi ocar b3ty pyrr o} %izne-l ilr%{{ HoXylic gel (3

i, 4. 60MFREY) in 2dtone (25
m) was add@esition3. di cHi28rloacet dHENW: 76 ¢2E%98 mol ),
MySO (0. 83 Pgsitien1 mmol2094hd Mybeensits: 87 g,0-2466 mmol ) .
The mi xt ur @osiisnheat el98fder r ditbnsttyover ni2gi#8, cool ed
and filter@dsitionough BdRix e. Thaesutyvent wes4r enoved
in vacuo amsitiba: r esi I38.mas r datessiot ved Wh.434 Et OAc
(20 ). Tipsiieaul ti nBes@ ut i onntemstywashed.596
successi velphsiohh 5% MNRKISOB, sahwkalyed NaHG@® and
brine. Aft iy g ( SA) , l vent sv@s renoved
to afford ?Ji%i&%& red?g%%(cjﬁct \m%&i}@was useghow t hout
further purPi0 gticaii on. tle7p 2 ! Intensi . 5932
3- [ 4- (4- Tet 23280 | -yl - pHEnoxy ?tﬁti‘% t hi aéoj,]- -yl ]-pyr
rolidi ne-|-é’8§%88xy|ic2%§r4d tert-Buty! est rgigc2)425] A
mi xt ure of Posttion: 1624. ntensity: 4.5
3- (4- Chl or GIPEHIRY - t hi 24314 2- yI YERSWoI i di Held0- car boxyl
ic acid tefosiliop estEB4Crrom Selepsityy (7754, 2. 56
mol ), 4-t dtosidipo! - | - y30ldghenol Ipwndtyhg, 2.258mmol ),
CsCO 3 ( 1.RGitivg; 3. 837Hibl ) andutendity( 44 nd,1%9. 26 Mol )
i n acet oni thdsitien( 20 ni)03was hedhteskitynder r2ef44ux
over ni ght . pAkiteh: cool 3183.0 t he dnbehgdynas fillgzred

through a pediRh: cel i1go.4The fihiaadye was icsgacentrat ed
in vacuo. The residue was purified on silica gel

(Et OAc-hexanes, 1:1) to afford the desired product. 1H
[00147TNVR ( G 28)is thedD8S $dtl{eiri of sycemifs §@reaie, Faym F7 ThpOY$ isotherm

shows ??Oﬁ,é@z/ 1;@%% E;'gs %t)z‘ﬁo i}#% 1(3(}25.2'/5 W?:f@} g%% %ro%! %ZB) é(q“fﬁ,}?\??{ﬁ;agd a133%
weightéo@sa:rc(xﬁb'ﬁ td¥% 47 (9H, s). Exanple 103

-Ethyl -2-{3-[4-(4-tetrazol -1 -yl -a%eno_xyrret hyl ) -t hi azo
[00148] - 2- y|A sipgleraaystaliXargy-difracign e c@@planr:azole, Form F was done

using c{gﬁtzﬁe&% (Braf ae rﬁ?)lgidf% %r%'t(ifes O(ft&{l%ﬁezc%l?édeyéoﬁltoﬁ.o %ygolﬁﬁ%wgllaﬁtlazole

F
tert-butyl T@SHER (1. 4

razo on o

(~35.83nd)4ml $iptedzimez ol 6 4 nyd) vpk @hepayutah b venthiznot ePagetdne 9.0 mL) and

rolidine-lcarboxylic acid tert-butyl est gfro d
methylexg FRiPRICLF) M4 80 TPORSTDETS B HBIERSS (- U EAP ST EEh rgovide a

. ) i

rrbid S TR e PP R G AL, ol T Rh

at roomtenperature for 30 m nutes. The solvents were
1os466605enoved i n vacuo to afford the desired product as an

HC salt. Step 2:

5-Ethyl -2-{3-[4-(4-tetrazol -I -yl -phenoxynet hyl)-thiazo

[ -2-yl]-pyrrolidin-1-yl}- pyrimdine [0427] A m xture

of

| -[4-(2-Pyrrolidin-3-yl-thiazol - 4-yl met hoxy) - phenyl ] -1

H tetrazol e hydrochloride (From Step 1) (350 ng, 0.959

~ N~ U 7N PN



the solution was extracted with ethyl acetate,

separated, dried over sodiumsulfate, filtered and
w@owsesassht ed. The residue was purified on silPCHUSD7/089127

(50: 50 EtOAc/hexanes) to afford the desired product.

IH NVR (CDC 3) : d 8.91 ( IH 5s), 8. 19 (2H, s),

7.63 (2H, m, 7.26(1 H s),7.17 (2H, , 5.25 (2H, s),

condlti?ﬁsg Z??%%E%c( %tazﬁ 6?%@'{%13 \ﬁ%r% %Eg%g!%d(% s%fg;sl&’%ﬁg subsampled

from thébbl;enﬂ@am[ﬂ-e 20 (3H, t). Exanple 106
& Met hanesul f onyl - benzyl oxymet hy| ) -t hi zoI é };(J F
[001491 p| pe hadpia ras calerbsd asing aeqleriess pegstle Gl ragampigy a{’@a g)rorm
[f
having S ORI R O § 00 LG by BRGSO P 3y i
in randm?arﬁﬁﬁlﬁdn | Preliftfnf2Q Eriar@;ﬂatloﬂwdr(ﬁaﬁddllemdm%ra [g)bltb‘«tﬁtbdmth Mo K,

stir at 0 OC for 30 m nutes and at roomtenperature
radiationdp. =0 7 5idi A} enaNogws ﬂﬁanm@%f) dyffipgtometer. Refinements were performed

on an 100§ PR RRER ke rRLPLME. 4 BP9 Sl

StructuPS Aefheald:, Ungver @A GUttiNGS, Skinidngdl 997er ni ght . The
reacti on vvasmguenched with water and extracted w L
(00150t Oac Cellropagiamy and SoRRHFIOHINHES forfanatfélléﬁmé*nWe obtained from

least-s%la{;es fl'%]ttér%?ri)e)le? s;’ll{x]éj e set%ﬁg %ﬁ@eﬂ; r ap ﬁeI{i@ d%?lj«ﬂtﬁﬁ ér/:%} 8<27°.
The re%neg)mﬂis@wﬁ@fffﬂfn@mws&xmmm (t[]@hnovléﬂl NAVRMG€OW . B)ethods

.92 (2H, d, J =88 Hz ), 7.57 (2H, d, J = 8.,%442),
Enzymal. X7 P, 38Y) 1s9.867 11(1cg1qut1ng)mod§ra(§%t0(@gr cgfjstai quajigy. ( space group

was de{%ﬁm%d %?? tlgé %W%@? % S% P %@Sﬁﬁﬂ}(’[@v 621 20 Bruker AXS

Inc. Madl{sdn [\m (USE @002z Blont ﬂlylsys,maatmqymhybﬁ tht: lﬁvlhmong conglitjons: k01

w12, Rl ot Aorh s hbqugt lessratars SRty R owye QR %
determ%nea 8(%13& PF REL. S -Triedats wl¥ chilids alf@RRe dddde of 54.94°, at a

anmoni um chl ori de(3eq.) and iron
ternperpmmjea‘ﬂ(i@etqll( wer e suspended in Et OH THF: H2Q(40: 20: 10)
nd heated atl OQ OC for 5h reaction .
00rsify's e T 1aen du S BOR S BrAore ol PE e fegrated
with DEN‘ZU 8hAN. “@ﬁwﬁ@ﬂ’%nétra@tsﬁﬁra Eeegs0b2720G cREdtion@sere collected, of
di ssolved in and water and extracted with

which 22 Hyvere anique. metm@mi@zawrwa%om%apwe@ﬁo {herdsga. The

d d Th
e g B 205 PR, bR Aioncomstin

using MLIEP&@K' (@iwih%'vd@ﬁl i d1i prg el neat Dahapikyioh BSViMefdsiranged
8:2) provided the expected t{) uct. 1H NWVR (DVBO ")
from (}d?lg 1©8.981 Hintensitiey obgqyipalpnt sytlecriomywerpEyeraged. 7A gepopgigy extinction

correctf%x’_}:vass rﬁ]p%hé(? E‘Bhe( %ﬁi %ﬁsﬁc%ﬁg'gef{%ﬁ}ﬁn@ &xéa}'ﬁ% '@gs .%(%ooo (in

absolui&-lﬁli&s){ ArHelrstebmbat faae forlthy dveplppmpwyntttybaped ti mrakitP- y

o152y (5 Plinoiogs dadrolNeny Breerosd i nio e & hf Sas PIADIT: P- .
Beursk?%? ?!:m :kex-){g R. d&%ﬂi dGﬁ‘rcéx Ghn@NR®) (AR . §srdd 4hd 7. M. M.

) was di ss DCM’and tri et hyl am ne
Smits, ((Re PIRDIBSS @dwgdm Sb?h‘errr é?ayastaibgraphs Lebarhiedy, tlnig «d®ijmegen, The

NGB B et LS SRR B0 o

syntheMA! §fyd¥RRn ARRAN @B thdliRd T e Bnaimht BXEAIRM t¥iidd on the atom to
et hyI acetate, dried over sodiumsulfate, filtered and

concentrated under reduced pressure. Silica ge
chromat ography of the resulting oil (DCM MeOH)
108466609r ovi ded t he expected product. 1H NVR (CDCl 3) : d
8.84 (IH, s), 8.36 (2H, s),37.55 (2H, m), 7.19 (IH,
s), 7.1 1 (2H, m, 6.94 (IH s), 5.16 (2H, s), 4.77
(2H, m, 3.25 (IH m, 3.01 (2H, m, 2.16 (2H, m,
2.15 (3H, s), 1.75 (2H, m. Exanple 109
4-[4-(4-Tetrazol -1 -yl - phenyl car banmoyl ) -t hi azol - 2-yl]-p
|per|d|ne I carboxyllc aC|d tert butyl ester[0435]



4-[4-(2,6-Difluoro-4-tetrazol -1-yl-phenoxynmethyl)-thia

zol -2-yl]-piperidine-l-carboxylic acid tert-butyl
W@2i08/08336339] 1H NVR (CDCI 3) : d 8.98 (IH, s),P@r/842007/089127

(2H, m, 7.30 (IH, s), 5.36 (2H, s), 4.19 (2H, m, 3.1

5 (IH m, 2.87 (2H m, 2.07 (2H, m, 1.70 (2H m, 1

47 (9H, s).Exanple 113

: -1 4- (14- rQl
o A48 0 e
functiofCDCl 3) : d 7.24 (3H, , 7.01 (4H m, 6.31 (2H m,
5.17 (2H, s), 4.21 (2H, rr), 3.14 (IH m, 2.87 (2H
m, 2.01 (2H, m, 1.74 (2H m), 1.47 (9H s). Exanple

&ﬁ¥. I Tetrazol -1 -yl - phenyl am no) - net hyl ] -t hi azol - 2-
yI} plperldlne | - carboxyllc %pld tertbutyl ester
The wdight 4dis definedvir [([ePAT,2)3) (0.14938) 880 SRESP)S)whete Bor (FZHM21R)/3.
7.01 (IH s), 6.72 (2H, m, 4.76 (IH s), 4.44 (2H,
[00153%) , 4. Sb&térﬁig faéf)n;s v@er@&tkélh ﬁlonﬂ)le ‘Eiltﬁﬁat(d&bfl, Tables far Odystallography.”

Intermafiogal Tohlog Sircimsalatarontis Vah Gl K0rr MHOROR A Rosigsht, The
Nether%k}ﬂg (l%%%*ﬂ%g;}@ i g g%% (1}1 Ry ,IZPW Ileme@ﬂoﬁ@ L%‘kglhe]r’?lﬁnements

only thk rkfledionsfwdp F(” =+ Eb(ﬁ:)) wefe G&d(lﬂ bhlcuﬂ)mnéRZA t()@pr E)06 reflections
4.82 (2H
were ugpd in géwlctuiql}oanhe j_inglg;y(:lgwf r?gnenfnt gl ug)ghzg’% a&meters and
dard d ith
conver%écf}gﬁl'ééﬁ% ﬁl&ipy relr rsr?lgtl \?f]aszesilentlalé}lr %cgurali hol IF]S esumaﬁedtsﬁnagrol ezaai;on) wi
unweaghmldmﬂxyc}xghtmwd:@aentﬁ'MGmnfde [0443] 1H NVR (CDO 3) :
d 8.55-8.30 (IH m), 818 (2H s), 7.50-6.90 (6H, ),
. 4. 83 (2H m, 3.29 (IH m, 3.03 (2H,
R= Zlﬁ) Fd/Zé“;tzg-@é 2.20 (2H, m, 1.80 (2H, m, 1.19
(3H, t). Exanpl e 117
r|n1d|n 2-yl)-piperidin-4-yl]-th
1;&%&%;4-54;&§h§§yﬁ;L Ayf#) - met hanesul f onani de [ 0444]
1HNI\/R(CDCI 3) 8.20 (s, 2H) 7.21 (m 3H), 6.95
The stzgld@rg ({SMMIQWIS argolg;grvgzmn gﬁbslgrilit elglyﬁt H%Is §ﬁ) %hégzﬂn gbes}_%ﬁak in the final
dlffereg&g Fo&e@ﬁacf amle;\éllﬁbof 0%63194L tThegrﬁ)nn%iiﬁxrﬂkl oBtivelak had a helght of -0.46

4-(2-Methyl -4-tetrazol - phenoxynethyl) t hi azo
/A% 2 yI] pi peri di ne- | carboxyllc acid tert-butyl ester

(001549 43 (4 Flelyiod S5 phggm g oo oo redtagn fgp Mercury v

13 (Bl?t)l il 1{43 ?doié %"b ﬁaﬁlnﬁoﬂ-&’ ®. ﬁesdﬁr 1\@%83/[3%@:&}70'% HM%ga’ge P. Pearson, J.
and TMIA:;:@ d;‘gysrallogr 2002 358 389) and the atomic coordinates, space group, and

4- tetr | -yl -2-trifluoronethyl - phe
‘mﬂ(xﬁéQVW% P#KV%FQ ﬁfgplperldln lyl}- pyrinidine
[00151_}0446]T1176F®}N1Vﬁ’ Gﬁgﬁu@m pibp&ed dsibk IGbR’BBP TI8. .ﬂo&nécﬁaﬂc K) ORTEPIII,

Repor@RNg(@QS( (Qqﬂ; Rgi)ge Nai 1811al (Iﬁ?n’praﬁayy 1@\(1 7. 8(4 |_]99ﬁ.) OPg(Eé’53 for Windows
V1.05 (f%?gg{%hi 2. Qpéxt‘%ﬁ)w ‘% 81395552 By tofs: aré'rezy%sé@cui b%@% probability

amsotraplfz“lhe{rﬁral élh@mhd};r (Padking tliagzobs Wery prqpaexdowinge AVIERAN  Watkin, D.

I ProlNM?g {(a @gx%}:,,&e /rJI) I kR égl} Fgg%}cgg/&%ta?rgngrglg eL%AEégt]gry@ﬁ niversity of
Oxford 'dxfg‘rh 1596?910@%1&1'1'_% {Qr;ﬁ%wak qu%((rb?& mndmg 1§9e§§ésélte§bs déhé@hnes

Addmanaaag(uzﬁwen@ genﬁratétl?ils(r@-Memry 1.3 ms)d(slzlag sqﬂwarq 18 ( 3H,
t). Exanple 121

108466604~ [ 4- (4- Tetrazol - | -yl - phenox¥nethyl) oxazol - 2-yl ] - pi pe
ridine-1-carboxylic acid tef{-butyl ester [0448] 1H
NVR (CDA 3) : d 8.94 (IH s), 7.65 (IH s), 7.60 (2H,
m, 7.13 (2H, m, 5.01 (2H, s), 4.08 (2H, m, 2.94
(3H, M, 2.03 (2H, m, 1.75 (2H, m, 1.43 (9H, s).
Exanpl e 122
4-[4-(2-Fluoro-4-tetrazol -1 -yl - phenoxynet hyl ) - oxazol -2



1.78 (2H, m, 1.46 (9H, s) Exanple 128
4-14-(4-[1,2,3] Triazol -1-yl -phenoxynet hyl )-thi azol -2-y
wO kooplogsss3 di ne-| - carboxylic acid tertbutyl estRE€T/US2007/089127
[34[ 0455] 1H NWR (CDAl 3) : d 7.92 (IH s), 7.84 (IH,
s), 765(2H d, 7.25 (IH, s) 711(2H d), 5.22
(2H, s) .21 (2H, br), 3.1 8 m, 2.88 (2H, br),

o 12 Sl fSol il o s o

racemipP ﬁﬁpr@td]é Fbrre Erab@lmbk/id@d &CT &bl e4.t Tb&ﬂn}bho@ﬁﬁcﬁo‘eil[;ﬁéﬁ&]:erﬁ khd

caicula@gd c%mggaz@gqq 1§)884'6§(183£§2 E)Iﬂ_g E%ﬁ27(3 : (I"?Qﬁ%el%l zg,gx 1?0 00°, B =

102. zz%é% 7090 8 6’0087/ ﬂg d%?g) 2. %Eg&%ql%%%t 3ﬁ1a§3?a!z'oie"%m Fis

366.44%/ Indk 4rdi- \hﬁt IZ zBugwgla:aﬂdaﬂmyé é¢nsnp ophsa bgy:mft HiHe)spadei graup was
per.i di ne %%r boxxl ic,acid tert-butyl.
)

deﬁﬁﬂﬂff@ﬁsﬁ] E%fwwﬂhe@m eirciste Qbiginedyy morlesde. g iy jdicgied by the R-
value og 026 6@ IE’J%)d )Usugl rxlﬁ v@iu'ék mst}le ra";’lgé &£ %b'ato 5b6 af]e (%%tefdszlr the most

rehabif aﬂmm)wd sm&@uésg kﬁiuslye;r, JtanP@wrth,)TrEﬁldmd éiemh N Cr:vstal

Struenige AT GRT T ot Bt BETb U B AR £1."

( DMBO- cf ¢) d786(2H d), 7.64 (IH s), 710(2H

d), 5.17 (2H, s), 3.96 (2H, _m, 3.18 (IH m,
Taldod. bingle (1‘1'}9@;11(}24@ aml Data Egllgq;qn ]ﬁa,ranr@tg‘g ft{tgﬂpprgyole, Form F
Exan'pl e 132

formula4- [ 4- (2, 6- Di f| uor o- 4- net hanesul fony?wfbkféﬁ@xynet hyl)-th
formulajwgighy] - 2-y| ] - pi peri di ne-1-carboxylic 63 d tsrt but yl
space g8y er [0459] 1H NMR (CDO 3) : d 7.%2° 7.21
7% (IH s), 5.25 (2H 's), 4.12 (2H_brj,, 7 (IH, m,
ox 3.00 (3H, s), 2.87 (2H br), 1.98 (Zfodls 1.71 (2H,

B de n’) Exarrpl e 133 4- [4 (4 M f 102224(3)

VA3 hol i n- 4-yl - phenoxynet hyl ) - t hi azol - 2tmb b7 per i di ne- |

Z -carboxylic acid tert-butyl ester [§460] 1H NVR (CDC
de,gc®® © d 7.19 (IH, s), 6.92 (4H, n), 6392 (2H, s), 4.20
crystal diddsiofsrym 3. 85 (4H, br), 3.16 ( I H, OMXOQX(WIO(4H n,
tempera@reg ( 2H, n) 2.10 (2H m, 1.72 (2 21D n? 7 (9H,
radiatiog;§ wam%| 134 oK, 071073)

i’*om’"b * (mé]1 Tri fl uor onet hyl suI fanyl - phe ?Tet hyl ) - t hi azol

il = er,i d| ne- 1-carboxylic aci (t-butyl ester

mnsﬁlsﬁ?a Jﬁ%ﬁ‘ DVBO-J ) © d 7.64 (I 7 63 (o,

diffractomn owr 8- 0 HZ) 7 17 (2H, d, J 8.6 I'ﬁémus&-aﬂpZCéIXH s),

h, k, 1 raBee99 (2H , 3.18 (IH, IT), 2 83 (2¢ko 18) 0 t02. OF to(28H,

Zﬁrang&r}bg 1.52 (2H n'), 1.38 (9H, S). Exam~ﬁ.9$35

mosaicié;ded- (4- Benzyl oxy- phenoxymet hyl ) -t hb.&zol - 2-yl ] - pi perid

programsn@dl carboxylic acid tert-butyl es%iéé%){f@%z 1H NWR
(DI\/ISchc) d755(IH s) 741(5 M, 6.92 (4H,

Weigh‘ J) 2H, 3.20 (IH, m, 2.84

1/[e? Qﬁ(ew3p)zo@@51(2¢qereﬁfw fZ%Q/B(ZH M, 38 (9H ).
data col %flrrpl e 136 22779
unique Gar 4" ( 2- Acet yl ani no- 4- net hanesul fonyzl)54phenoxynet hyl ) - t

gatauselagnarg@,[mgﬁyl ] - pi peridine-Icarboxylicyaeid tert-butyl
cutoff ued b q{fagérﬁgl]:m&khs'\lm (CbA 3) : d 8. 8&42'0% 2§) 7.97
data with Eploo@) . 7-53 (1H, d), 7.25 (IH, s)i706. 09 (1 H d),
refined &timfod @bt s), 4.16 (2H m, 3 . 10 ¢8Hp m, 2.83 (2H
number BYvarisbles 16 (3H, s), 2.04 (2H, d), 1296 (2H m, 1.40
largest shifthdsd i Jipal dycle 19( 3H, t). Exanple 137 000 -
R(F)) 4- (4- Phenoxynet hyl -t hi azol - 2-yl ) - pi 986 di ne- | - car boxyl
ic acid tert-butyl ester [0464] 1H NWMR (CDC 3) : d
08466607, 28 (2H, m, 7.19 (IH s), 6.93 (3H m, 5.14 (2H,
s), 4.19 (2H, s), 3.15 (IH 3%), 2.85 (2H m), 2.07
(2H, d), 1.67 (2H, m, 1.45 (9H, s). Exanple 138
4-{4-[ (4- Met hanesul f onyl - phenyl am no) - net hyl ] -t hi azol -
2-yl }-piperidine-I-carboxylic acid tert-butyl ester
[0465] 1H NWMR (CDO 3) : d7.67(2H d, J 8.8 Hz),
6.99 (IH s), 6.67 (2H, d, J = 88Hz) 507(IH n)

A A~ 7 M~ Y "~ AN P P ——



Exanpl e 144

3-Met hyl -4-[4-(4-tetrazol -1 -yl -phenoxynet hyl ) -t hi azol -
w@20088338peri di ne-1 -carboxylic acid tert-but yPCEHES®07/089127
[0471] 1H NWMR (CDCl 3) : d 8.93 (IH, s), 7.61 (2H, m,
7.25 (IH m, 7.12 (2H, m, 5.22 (2H m, 4.2 (IH m,
3.95 (IH, m, 3.33 (IH mM, 3.13 (IH mM, 2.8 (IH m,
2.34 (I1H m, 2.04 ( IH m, 1.89 (44 m, 1.45 (9H
0.85 (3H, m.Exanple 145 1072
(2-Fluoro-4-tetrazol -1 -yl -phenoxynet hyl ) -t hi azol -
= Orwinoavslt 7] & SrBE W WenBisi8 51 187l Lardonxylic acid tert-butyl

ester [0472] 1H NMR (CDd 3) : d907(IH s), 7.51

(IH m, 7.41 (IH m, 7.23 (2H, n‘)ﬁ,o 25 (2H, s
[001574. 16 (AHDRY EP3r@8inglofiracainic dipsarofd Iﬁ}rf is glqygl ip| p.g 27y Atoms

are repies%‘g{% g&r_ﬁ(g%))prgt@%gér E‘%I'EP{QI'HIC &1&9 (epgkso% GT%S%V%J] Lo} the

sulfiny$ ¥RupP esdiz@derkd atie @NBe pfeséitor Bwh cah@fonTerd B the unit cell. The
I nternedi ates 15- 25 with the cor r espondi ng shjl f ones
occupaphy of thg enangiorers v tsfinerbto aaky o pensexigately 86:1 RTEP
r I
dlagramgt‘ Qﬁq{ %ﬁ %fxts i) in%hocflr%hcgll{tm 1 rvﬁ?l L3 boggg%?v:e%gsﬁ’ :énI}]d 010a and
the mz@f@ﬁﬁﬂtﬁm&z witneh@lowl bead tietwdenes 2zt Cb‘rfObm'eg[aauheeEy The material
nthesis wl I appreci ate that co i.tions .sugh

appearg mexeglpbe of ke clesse mpq%g U faxéomzﬂg\ése r%cgn‘ﬁltes, where the
stowhlmﬁké%oﬁ%%o eWrs NP1 5§,.C0B) and concentration

e selected through routine experinmentation to
[001583pt | mmkmg diagﬁms&ddwtzqi aloag the,a, & andrmerystelbogsanngg d%eg are shown in

Figs. thls&afﬁ§p8°§‘§ﬁi¥ h@%ﬁ %aceégg%pgérﬁ Lﬁ\gﬁ k ﬂaprazo\i\@moﬂacﬁllgg mat% F8Im F crystal
structufle &aléh HedteRdritRl Qs theﬁstdf&%ﬁazble){ﬂlol@dmtmmﬂﬁg pathdndiduilazokhe

- pi peridine-|l-carboxylic acid allyl ester [047 31]

crystalhqgr % epe(By.294 @vqy@y(qg].qhe §§pra2;olf5glotepp]e fmm this grgstal structure

(Fig. zg Sy [{}Ha rﬁ%zogie %%géfu{%fwr& #59@'@% cgg)fﬁl éﬁ%% 8 1‘9) showed

signifiédnt cénfOBndtdbhl sithilai2ty b t{eAHprarple rholé@ul¢ RHhe myo @yah’piitsictures The
147 4-[ 4- Tet razotj
Form Iicwtabﬂ%wéw ARSI 9L lpyRraobiiapsazplq mgiepry Rickigs in a altemnating
xylic acid cyclohexyl ester [0474] 1H NMR (CDCI
ABA ; %28891(IH s), 7.60 (2H, m, 7.25 (IH, s), 16
{OOISE{]ZH ni)lydrﬁg@Z)qnﬂs-hveg@ Qbsdrve@ betieen the segpngary(apHne (ﬁB) of the

benzmmiazoie gr% ?fg%qe 1%3{&2& %F&}lﬁ_tz?éh yx(u?ll{'e njrpoger}([\%%) (PEh adjacent
molecﬁllel IéSLflgﬁé:ianiﬁﬂér TR bxan @B Hllih g Pydterp bbsuwwydntet fliyﬁbr)nd 1h1pmle Form

-2 ]-piperidine-| -carboxylic acid |sopropy ter
Al ClcPs@ﬂq}ga}mx_m,qqum:ﬁ thegxmetugy roveys e glose q@ta(cgsl_lp etyygen the fwo oxygen sites

e i e S o i A R et s
of the ﬁl:aﬁﬁeﬂarﬂfﬂ;n(&? ’EDI 0@) ,andZ Hb nltrtﬁﬁal atmil seci’bn@zﬁy 311{117@(1\%32 leif the) |

benmm@%grgﬁm Th}s [l&ln((t A @é@%}%ﬁf?@?ﬁyoaﬁlgﬁ &Wﬁ?%‘?e)ca?sg tl&e hydrogen
atom 1? “lc’)_ﬁnﬁlﬂoszﬂbf?% in@éré@ vilgﬂtﬁ@];u@iﬁifﬂ%(?gé% s(eilol_llldché?se%ntact of
approx(lﬁbl;ehdii oA b:et@eﬁl tﬁdz));cygfﬂnle@or(l 2F|theg1)1fn02erg;_xt1@mg (Qﬁ()b) gndgthe oxygen

atom o%zg%e@l_fni (C& 3é£| ’{]é\n,)g' cioge (Zz(gntfgc% § an?)_étyly ﬁgl a%l%%#ea%w interaction

since the BRRY Hrsﬂahﬁé]f Y@ AtBt FedPt whd 914 @mfm%mlm)tdp bz)m tchi;caﬂlited to the
2-yl]- plperldlne[0477 1H NNR(FG@ )3 (IH,

occupaicy of tiBoningrgnagtiomer{(~d4 &o fgnForm Feapd+23 0§¥F017m2’9 (2H
d, J =8.8 Hz), 5.20 (2H, s), 2.94 (IH m, 2.88 (2H,

osae660%) , 2.22 (2H, t, J = 7.2 Hz), 1.99 (4H m, 1.64 (2H,
m, 1.41 (2H, m, 0.83 (3H 3¢, J = 7.2 Hz). Exanple
151
3,3-Dinethyl-1-{4-[4-(4-tetrazol -1-yl-phenoxynet hyl ) -t
hi azol - 2-yl ] -pi peridin-1-yl}-butan-2- one [0478] 1H
NVR (DMSO-J ) : d 9.98 (IH, s), 780(2Hd J = 8.8
Hz), 7.64 (IH, s), 728(2H d, J 88Hz) 5.20 (2H,

P . RN SN 0N "~ A

RFS)

goodness gf’[ﬁa




I nternedi ates 15-25 with the correspondi ng
2-chl oropyri m di ne, 2-iodopyrimdine, 2-

W@ 1081083393 | di ne, 2-fluoropyridine, PCT/US2007/089127
2- met hanesul fonyl - pyri m di ne, 2-chl oropyrazi ne, 2-
chl oropyridazine or other suitable heterocycles in a
rmnner simlar to that described in Exanple 47. One

[001691; Ip fed axtle th%: En({lgéé%aﬁ gé%ﬁgﬁgtﬁ‘dgg, gﬁé’ @ﬁr}iv e,\r%lé %ackuﬁg between the two

forms iDNHferé&S Eh padkempsload thﬁeerysm&@raﬁﬁmdfaﬁsfot\lﬁtcﬁmzdﬁmoie Form A
concentrati on_ can

NaHCO8, Na OB, Cs COB) and
and Foga Feig slan rfdagH - B i %@H@%ﬁ@ﬁ%ﬁ%ﬁr%ﬁeﬂ%@&wwm to the
crystai%)g?at[?gﬁ gt @Esd fHiQ nl‘?H) SLyAAL oy ﬁel‘i;@h'cﬁl:ﬁi?ﬁo'{ﬁé bods ¢ROlayers

at are kno I'ntheart of organic _
propagstﬁnﬁ hﬁﬁ]ltﬁnat&b@“ﬂﬁhm fdiﬁ}e Form F crystal structure, accounting for the doubling

yl -2-{4- 3-fl 4 [ -1 3. .
of the cr §X1% mra%*ier ol Ta ﬂlﬁe‘f ﬁéﬁm fhe} O%g*y”r Fﬁﬁf& ﬁ’éleﬁ’g és"?égfiﬁ“ )is
si1ghtl§*ﬁf‘§hér% th@#orm Eﬂ c%rsgi‘ﬂ st(‘ﬂtdfhre%) 398 glﬂ% %, %ﬁ'ﬁﬁe%)mg @oﬁﬁ A( Lould be
mores(az}eau@)K 3 31 (IH , 3 05 (2H , 2 47 (2H q)

[0(}161% 21 (]‘[2& 3}918Wﬁafcflx%ﬁél|%gd ﬁ]g? ng%tgfl(o% Eapra;zoie %from %er?e?:ﬁed from

the sin l'e)(:l'ysﬂﬂﬁﬂﬁxmta dn)mén'[ﬁl D Batydrh oPil@gRadoll, fﬂ‘t)ml-}éyh shown in Fig.
-5-‘ethyl pyrim é0487] 1H NVMR (CDO  3) d 95

32 and(a) qqmpgyisorgofithze (:agqllatg and7e)gm1(nz:p,tal mwdq dgf@aeqqq pagl)ems is shown in

Fig. 33%@? Eéajz*'n% %exéﬂrﬁﬁﬁ%gka?%s a%x%grféé?géd , ghxe c%(%f‘at&gﬁRPD pattern,

indicat{ripHhe bk nieadigllieliddbPa single phase The slight shifts in peak location are likely

2-{4-[4- | -1 - h h I
due to @efﬁ?tytba%é @aa[eﬁmi%ﬁga% %ﬂ)ﬁ i) gﬁ%%%ge ; e eture, and
the sm%])e crys%l Qath v&as(c%hkctéé at 1%02(9 L@w'ﬁ'ﬁex@erat@reg greédza% 1r§§1ng§@ cx%@tal

analys®3 1@ 8nrokt the)quaﬁty@ﬁ ﬂ(@t-tuctu)'q 2. 46 (2H qQ), 2.21 (2H
m, 1.81 (2H m, 1.19 ( 3H t). Exanple 161
{2-[1-(5-Ethyl -pyrimdin-2-yl)-piperidin-4-yl]-thiazol
[00162]4 yl( rEiahﬂﬂﬂ}mé ‘Préﬁz!tﬂ)ﬁcdnd@mﬁacwﬂ@ﬁtﬁdcf Reugtng I[l@ﬂi&ﬁ]e l:"bfml

[oumqh 7. j@golptzp,p e@gazﬁgg%@igﬁm%mmm@;@ aqd fso)pL Weﬁg/ @qne (TEA)
was sa?.%e?_tlecll1 Wil ége?v Elgg_ﬁago 530 %b%ﬁlg‘z&é xx&&"éxc%gs sol%tis%r

app roﬁmait&’gi iEmllﬁﬂes The resuitmg slurry was filtered through a 0.2 micron nylon filter into

NI R AR TR
collectl&"b}_#'%&%traabn ﬁ)}:ﬁloﬁn%&lﬁ b Ha3(53])1ter )§s hd iﬂe&iﬂﬂ?%lvaze ¥brm G,

which &js l&@e(f@—to by, Vamalgg sgljza{e ] sm@l g@h{la Al qf)Foné; Q)Qﬁ & 2>|3|0 mg) was

T R ke g i Py o o

A Wh11k|sbhd &)sultgd afdrdodifate) 1 dafs 14Rr fd Form)., 7. 27 ( | H S)
5.27 (2H, s), 4.42 (4H

[00164}) 3 Tijp }((@E?) payternpf I@:emlam}zolq Fggn '({ gqqs oht)ame@élﬁg g Inel

XRG- %ﬁ_ )ét{%%g_%%he ezr[ %_%eignn% h?/‘l)YeA ”l;heetrrri%agtéﬁemlent (fon ﬁlgﬁso ?(r)? ﬁ%l%oned in
Table 13.- Filg 34 stowd-the KRD D)[&ltiiefh for l"aﬁbl}ﬂic Wazn‘led me [.OB833 16 reports the

peaks " HHR{R@ i% Xﬁ&’g Ragte% 811% #ts éﬁ&?@? Fqcelﬁxjc 1?ap g'le( F %_Fn %nay be
charac%%ﬂ%%ggglea(kght 114? 85y (sl:z(;h (%q_ll’? -3 ég? Zg)Zl §°ﬂ§ ﬂ:(()?i"PZG and 25.1

(2H, m, 1.19 (3H, t). Exan”ple 165

103466605 Chl oro-2-{4-[4-(2-chloro-4-tetrazol -1-yl -phenoxymneth
yl)-thiazol -2-yl]-piperidin4P-yl}- pyrimdine [0494]
1IHNWVR (acetone-"), d 9.68 (IH s), 8.33 (2H, s), 8.01
(IH, s), 7.86 (IH m, 7.60 (IH m, 7.59 (IH s),
5.40 (2H, s), 4.78 (2H, m, 3.40 (IH m, 3.16 (2H,
m, 2.20 (2H, m, 1.77 (2H, n) Exanpl e 166
2-{4-[4-(2-Chloro-4-tet razol yI phenoxyrret hyI ) th| az



(IH, s), 7.28 (2H, d, J = 8.8 Hz), 5.20 (2H, s), 4.66
(2H, m, 3.32 (IH m, 3.01 (2H, m, 2.37 (2H, m,
WQ2@®8/08388 m), 1.60 (2H, m, 1.45 (2H m, 1.28CT/UKIP7/089127
m, 0.82 (3H, m. Exanple 173
6- I\/bt hyl - 2-{4-[4-(4-tetrazol -1 -yl - phenoxynet hyl )-thi az
yl]-piperidin-I-yl}- yrlmdlne 4- carboxylic acid

o to I
20 iqﬁ gg éagtthgf ct%a%%@%lsgé%%ﬂm g%@% ;ﬁ@&%at@fzegl(dz%' biedﬁkzze +
02029=a18d§56@93 +@.2020(1H s), 5.21 (2H s), 4.76 (2H m,

3.84 (3H, s), 3.33 (IH mM, 3.06 (2H, m, 2.36 (3H,

s), 2.14 (2H, m, 1.61 (2H, m.Exanple 174 4-Chl oro- 2-

T&ﬂle [1% (I\ﬂeasﬁztem ﬁb?'}dl 1%115 for ?(RE ﬁ’e]ttern of Ra%em c Hf;_}ryalzoie, Form L

- phenoxy net I'azo pl per |

Measm}e’xr&)i’f(lﬂﬁdihﬁe [ 0503] 1H NMR (QhXth PBycess Chnit®h: (1 H, s),
8.15 (IH, d, J = 5.2 Hz), 7.660 (2H, d, J = 8.8 Hz),

X—raytZ\bg52(:_|2) 5)5 2; (1SH(2H) d’4 ‘éﬁn&) nkZ) , 633@2?’1"@] d, J
= s
target o (2H “u 2,21 (2H M, 1“%’“?3@"”“. Exarrple s

voitagez ChI o 04% (4 t et razol henox
yrret hi az
currenty _o_y| 3 ;A}O yl} - [%Fr?/ ‘?’E‘Z
. (cbd "3) : d 8.90 (IH s), 838311”%130 tSJ 6“4
S}lts 761(2Hd J = 8.8 Hz), 7.2 P\me%) 71“7 2Hd
divergencg st Hz) ,=6.0980Q (deg) d, J = 6.4 Hz), 5.23 (2H, s
scatter4lin5s (2H= 1§0008(&%) (1 H, ), |¥Kalad Mparag, 2. MML}
receiving slitl. 85 E2H 500 (mEanpl e 17/&Kal a2 ratio = 50.0 (%)

6- Met hyl -2-{4-[4-(4-tetrazol|-| -yl - phenoxynet hyl ) -t hi az
Scannifik- 2-y| ] - pi peri din-1-yl}- pyriipdadliSegcy- car bpxyTog acid
drive ak{4505] 1H- DiMRo4/NGY- J ) © d |18r3rehtidt, oﬁﬁs) %97 (IH
scanr ¢, 7.80 (:22'5%7‘:1439]987 8.8 Hz F\Zfl—ﬁ@t}(r dfold) » 7 =280%

eg)
H, S L3 %pé‘ )
zﬁfg o 51 (IS B (o %ﬁfé& e 5

sampli ‘flb 4 f(ﬁﬂ s trazol
FT)reothl azcﬂ e { [ 3% iaéo "it’r‘#dﬁg?noxy

|per|
roeom THNMR ( CI')CI '%\ - d g e Gorfeean:( J

N N

8.8 Hz), 7.27 (IH ), 7.16(2H d, J = 8.8 H), 5.23
(2H, s). 4.69 (2H m. 3.32 (IH m, 3.10 (2H, M,
2.23 (

4- Fl uo?[(Hf‘bf’r?GAI P[leﬁé%&’g%HP? g?z{!f‘P’iazﬁr'ﬂD g‘?{é‘hi%"gﬁ%‘? AIHR hi az

o|-2-/|1 nlnp|d|nl vil - pvrin rhnar :n71 1 H NVR-

( DVBQ] Beak o: | Bositigy (201 0-4520)4 duspacing | byensitygd/le I
d, J E 8.0 Hz), 7.66 $8H ), 1.28502H.| d323 =400
Hz), 6.34 (TH m, 5.8 (2H s), 4360 (J2H,183), |3632
(IH, 78 10/ (2H mMii42. 11T (2H, mg 1.6 bsa2H| 1) .
Exgrﬁel{i’””,ﬁ 119 . | .75 143 145 ]
S anb N e el
(DI\/S-1)6J' dQQQ(IléI s),8.08 (6-, 91 IHl d,
J =92 1tE), [7.67 (1A51s). 7. 28 (28 d 11749 2 fy),
6.84 [IH8nm,|5.20 (288 5s), 4.40 (26, m, 13240 |( AH,
n, 314 ¢2H [, 2 162 (2H m|, 15.63 (|2H198) . Exanpl e
180 10 17.1 52 283 9
2-{4- [A=(g-TetTazor= |17ys phenO)yrreg'pyl) UT§oqZ Ol - ] -
i per peh-a=t——ttF=ttr e=5=——carbox Cact ell j
oSt or | L0880 AH NVR-ABNEOT Y o 3007 Ly Jf"s yi. 84
(IH . 17 80l (2H_d 183 0ty 49 ed (1167 s\ 57108
(2H d, J =9.0 H), 5.2 H 4.19 (2H, t, J =

, S),
3H, m, 2.15 (2H, m,
0 Hz). Exanple 181
r zol -
]-piperidin- 1-yl}-
5) : d9.98 (IH s),
(IH d, J = 1.2 Hz),
| H, s), 7.27 (2H, d
H d, J = 1.

1 (2
OHz) 4.03 (2H, m, 3.35 (
1“84666% 75 (2H, m, 1.23 (3H, t % =
4- 1 mi dazol - 1-yl - 6- {4[4(1te
1-yl - phenoxynet hyl ) -t hi azol -
pyrim di ne [0510] 1H NI\/R(DI\/IS
.59 (IH s), 8.43 (IH s), 8.0
.81 (2H, d, J = 8.8 Hz), 7.67
8.8 Hz), 71 (IH, s), 7.10 (

QJI\J

Q<

J

111 N o
 ——~p




Exanpl e 187

2-Tetrazol -1 -yl -5-{4-[4-(4-tetrazol -1-yl - phenoxymnet hyl
WO 24081083383 - 2- y| ] pi peridin-1-yl}- pyrazi ne[ 051B(T/U20MNGBI127
(DMBO-cfc): d 9.97 (2H, s), 8.67 (IH s), 8.37 ( IH,
s), 7.80 (2H, d, J:88Hz) 7.67 (IH s), 7.28 (2H,
d J =8.8 H), 5.21 (2H, s), 4.50-4.53 (2H, m,
3. 38-[3. 444(|k, M, 3286323 (ZH M, 2. 1 492 [81A 2H,
m. 1 li (20 Bys Bxapry Tf ] ass | 14
{2'[| 6thy= pyllll?illl L yl} IJI pdE1IUIII-::1 %IJ' ICZO|
_4_y| A |]\ (R fl uo h\lrlf‘llhl 3 y“ m”§ [05’1'] 1H
NI\/R((‘J'X‘,I”’%\ . d 8 184@H ) |7 5807 g2 (0 [y 6
7.05-7.108(1H m. 7264 (1H s). 655 (IH68d, [J1%18. 4
Hz, 2,8 H2), 14.81-4.853(2H, m | 4.38 (2H, M7 J|=65,2
Hz), B.290(1H br s)25% 23-3.29 (135 mi 3100-3. 06
(2H, rr) 21:4 (ZH, q35\5.—/br)2g’,1-2.§§(2H,3 m,

179 7120 ;= 776 Hz) T Exanpte 189

| f.
e 5 (3%}? I B T e —
showe@h b)d% ﬁr)éf ihtrlod aleto[ BB hndldd R pRiD6Es H’e}ween$o&na920 26

) (2H, d), 7.25 (IH, _s), 5.40 (2H_s),
[00}66(] 2|_| rﬁlg 2@13@1e(1p thg‘mogagzeof(rgcpmmg)laprgz@g ogqql IIﬁle endotherm

onsetot% é%(dg%l}%gqgggx}%‘@)kl m, 1.74 (2H, m, 1.20 (3H

[001675 But )ng ZHid ﬂ{eébréténﬂ\éﬂReS;mbtﬂhm yif rqehaitokapreblyy Fyent hi Arp peaks
per| di ne [

051 1 VR
near 5. ?%:B@nsa)re edtogogfgnt( ]—Iqot 1Papgaz§1f: fﬂis ?1} aggl 2 Igzﬂqm w‘f’due to
TEA, \th%ﬁ? 15(1135!31 t@&abﬂ?&z&?&g&%@le 1msolu§01¥ Aanﬁ %B't t(osﬂaprﬁ?ﬁ:% (2H,

[09168(} 2 H rﬁxg 3:8 i8 ﬂhe(lﬁ}-ftpeq:ﬁum mf Bagerpg:l-u}aprqzolengm 8 2'Hibl¢r}7 reports the
absorb e% 1 ’d';% € rlne 191
ﬁnc(eéP PI %{@(ﬁ =pyrimdin-2-yl)-piperidin-4-yl]-th
i azol - 4-yl met hoxy} phenyl ) - norpholine [0520] 1H NI\/R
(CDA'3) : d 8.18 (2H, s), 7.19 IHsz 6.92 (4H
5.12 (Fable}7: He%a i BSpegrunpofdiacemis %mzokaFSGniil H

?7 3. 05 (%u L ;‘@1 %H 1) ipndt: (21 0"@1961 78

5- ro 2- { (4 tet?g %‘\gﬁuté’noxy )-th| azo
| - 2 yl]- p| h-1 - ylg éyrl m??tﬁ 0521] VR
(ovs d6) 0&“@“91 Bngis  s) 08033 (2H
d, J = 8.8 Basitiony 68§ 0's), #nisssipoH o 0.000

Hz) , 5. 22 (Pgsptlo@) 2502H,  mntensityg (| H,0.0438 3 3 1
(2H, m, ZPZBit(OBH s) 83§.368 (2+kltens)1tyExanp|€é0 83

3' - Chl or o- Ldsttiofid- t et B&Z.0! - | - yllntehetyoxynmeth§l6p- t hi azol
-2-yl]-5"-thasftionor onetsB;8- 3, 4, 5;1t6351tyetrahmu42|—l-[
1,2" | bi py pebsfteh: [ 0528b03H NVRI4GRTy: 3) : 008091 (I H,
?? 8.39 (IfdsitRhi 7- 76066H S) intgnﬁt]y (2H 0]01,247- 25

|
3
H o s), 7.08; {O%H m 95p524 (ZlIhteﬁs)lty .16 ((@dg M
(1 '130 6 (2ig6o Q) » %Ete&&:'ﬂv M. ok (2H
ChExa ; 3 1015.6
| or o-
t hi azol - %

3.

3 102 qu -4-tetr zoﬁ yr yl - [%k%ré%xymst hyl
)t j ;;

3, 4,5, 6- t eti%H 6‘r02

(

5

Jor one
(b b| ?%‘iynyl [(95975‘?8 1H NVR
CDCIS):d’SBIOM(I ,8311113/3) (
53 (I H, rjositipnao (|H01ra, 7. dntepsig; ), OA

m, 5.31 (Resiteoh; 4. 16112H, d) Int8nsiy: (| H Qﬁllis 09

H m, 2.R3itlcdH, d)]198.99 (2Hhtemgity: Exanpl.@8295

-Chloro-2- {4-[4-(2-fluoro-4-tetrazol -

yl - phenoxynet hyl ) -t hi azol -2-yl ] -pi peridin- 1-yl} -

19846“’06yr|md| ne[ 0524] 1H NMR ( 3) : d8.96 (IH s),
8.20 (2H, s), 7.52 (IH, m, 7.40 (IH, m, 7.28 (IH
s), 7.25 (IH m, 5.28 (2H, s), 4.78 (2H, m, 3.30 (
IH m, 3.07 (2H, M, 2.20 (2H, M, 1.79 (2H, .
Exanpl e 196
3,5 -Dichloro-4-[4-(4-tetrazol -1 -yl -phenoxynethyl)-th
I azol - 2- yI] 3 4 5, 6- tetrahydro 2H- [I 2 ] bi pyr|d| nyI

F Ar-~r1 R AN N ~ NS ~ NS

IH s),



m . Exanple 202
2-{4-[4-(2-Fluoro-4-tetrazol -1 -yl - phenoxynet hyl ) -t hi az
W®@R008/084333 3- met hyl - pi peridin-1-yl}-5- PCT/US2007/089127

trifluoronethyl-pynm dine [0531] 1H NWR (CDCl 3) : d

8.94 (IH s), 8.47 (2H), 7.53-7.27 (4H, m, 5.34 (2H),
5.02-4.62 (2H, m, 3.52-2.97 (3H, m, 2.73-2.47 (IH,

M, 2.17- 2pQ%iti68H,  M1220.194- 0. TReksds: m . BGUIPl e 203

5- Et hyl - 2- {pfzihidnd 4- nefﬂ@n;esul fw@nzyl Qooret hyl ) -th

i azol - 2-yl ridin Lne [
(cDa 3) ﬁ%ﬁi? (2%%532 7 9?&&

7.58 (2H, 8.8 7.13

4.71 (2H, §°FV"°R- 66 (

s), 2.98 (Fmsitigy 2. 4B 2‘3H Intgn: fg (2H
(2H ), 1P1>91t193H m 13%8danp| eilzteaslfa Fl uo
[ 4- (2-f | uoPesuionet r azbl75.5 Intensity: .
1-yl - phenoXPpeigibhy| ) - t HI9%ZbI - 2- ytensityi peri dLO721-yl }-
pyrim di ne foeBiad] 1H NYR.Y CDC Idgnsityd 8. 910.GA6H, s),
8.21 (2H, Positibn52 (1629, 7. 4dtehditgs M, 00126 (I H,
m, 7.25 (lf’dﬂlt§)1} 5. 3{4gb2H,  S) Intdnsf&: (2H, 004363. 28

(E!(;'nprl > 1t1()§£|] ?1523 .20 (Z'ﬂnteﬁ@ltyé ngﬂg}{ngms
8 49 (2H, %Sff?’ 51 (2 8y, 7. ﬂ,ﬁt %jé’;,

] thlazoI-F‘E’SSH‘D)l pi petiftithe- | caf tﬁ%%% Fic a

tert-butyl Resttien: [ 0538)58.0 Intensi

4-{4-[ (4- MBtdsdioesul fo%ﬂfﬁahenyllatnnfnb’) met qu%thl azol -
2-yl } - pi perfoditive: | car BB\ | ¢ adntdngien t - butd/0048st er
(Exanpl e 138kitice,. | On8ii6)7 was dntssstywed i rO.GWF (2nl)
and NaH (2gpsiionas adegsyin a Jhtegdie: port igpo7at room
t enper at ur epogitfag: r eactygur Was hiehdigd for @By nut es
and net hyl idjfg: (1 Ceggge. mas a%i@ﬁisn fter gmgdqoring for
3 hours, theg 1«%Ectl ong q% S, quenghe wei @fzpand

ext ract ed v*gt[] f CAc. 34é]e1 or garﬂ1 g/er wasodiaghed
with brine, dri°€d over sodlumsutl fi Itere and
concentrat ed in vacuo. Purification of the residue by

| ch t h He | Et 1:
10016%he. cxHectodn T ANGEN SRR e Jpprasele-Fopy 1| Jpble 13 eports

theabsgban@%ﬁ%&%mg%aﬁ ﬁg’“ g 128)“ H4 E)O (§H01S)(3H,4 5)0

2.87 (2H, m, 2.07 (2H, m), 1.80 (2H, m), 1.47 (9H,

: | 7. .
2 FRRBE ey hoRaman Sy Raericapryyple Famabol
- 4-yl met hy|BasftRmf | uor @045 Intensity: 6.251
et hanesul fiaylomphenylsps aet hyl 1gehag: [ 0536 ofsxanpl e

207 was syng zed i manner gous Exanpl e
206 utili Z|};‘|§SEE' 1393 In@HQ{yO é@S

- (5-Ethyl rlmdlnsg 1) - pi g 4y|é i azol - 4-
yI nmet hyl } - ggp Gor o- 4- é’ét hane ))/I %i am ne
(Exarrplel “éi’§the §t3 tlng Pal (CDClS)

: Hgsition: 957 2#P€ﬂ§1y6 94
6. 91 (| H rﬁosuwnso (2}@02rh 4 dotepgty: s), 1 72h (| H,
m, 3.09 (3sitep; 3. OI§063H s) In@ngy: (2H, 18P13 2. 47
(2H, m, 2.Position2H, meER5.0. 74 ( 2hensjy; 1. 1B.¢8H,
t) . Exanpl e B{8ion: 641.3 Intensity: 0.343
4 [4 (2- Met hyl sul fanyl - pyri m di n-5-yl oxynet hyl ) -t hi azo
2-yl]-piperidine-|l-carboxylic acid tert-butyl ester
1‘)E;“(”‘St"{)[ 0537] Exanpl e 208 was pr epg ed from

4- (4- Chl or onet hyl -t hi azol - él ) - pi peridi ne-1|carboxylic
acid tert-butyl ester (Interrredi ate 1) and
2-Met hyl sul fanyl -pyrimdin-5-o0l in a manner simlar to
that described in Exanple 1. 1H NWVR (CDCl 3) : d 8.35
(2H s), 7.23 (IH s), 5.19 (2H, s), 4.22 (2H m,

16 (IH, n), 2.87 (2H, m, 2 55 (3H s) 2.10 (2H,

A -— ~1 1 N A A~ 7 M~ o NN N

: olgrbs, (2H,
5. 24 ] I H 14
(2H , 4 : 2(2Hh“§)71 1%(;np|§%g§
4- (4- {[(4 Wé?ﬁesmf 1> pheny MOt hy P- met hyl
045



DMSO. cAMP was neasured using the cAMP dynam c kit

fromC s Bio (Bedford, MA) according to the
worewesessurer' s instructions. Briefly, cells wWeeBUS2007/089127

| ysed, and cAMP | evel s determ ned by conpetitive

i mmunoassay using D2 | abel ed cAMP, and europi um

cryptate tagged anti cAMP anti body. When in close

proxi mty, phLageP2 andgeusopi umpgkydpdat e utkRngo

fl uorescen gsfgﬁonancg epergy L gﬁﬁaer (FRETde Which

i's rreasure% %E’“ uoggsc,?ence 'iﬁ%ﬁs‘i’tg(GGS PELeL0 Nm) .
int

Unl abel | ed c

onpet th the
D2 | abel ed "eERPT or t%ggur opi E‘%\ pat e §\$

ant i body. 'PﬁémP’ésul ti ecr easHesy FRET

cor r espond&@sitigni nt r adel-Pul ar dHfBIYevel s .0

Fl uor escen®esifies: r ead76h3a BMGIRtaBtEEeh PHEP&%% ar,
sof t war e vdwsition: 1. 50814.8543] Titenslyone witdt he

great est r@spobnse to BBLEPCR2 dgfemiitst was Blected for
the screenipgitisgsay. Beo.esrm nathtenmsint acti32d8y of
conmpounds [Fa@idh: Conpgsgds wer gntdhsigol ved 0.596100% DVSO
to a conceplk@bhon of g#syM to prendide stockosel utions

To determ Jvity i nst | , CO nds were
i ncubat ed \r%‘;%sﬁl%fl 9Qt abl yhgm%:-7 Ssing g%ggs

(descri bed 05%1\98 conc§nttra |ons r ngh

fronD. 0000 10 m c Iar e gs
50ul of Harh®SiEEn msdl or Boi?ﬁe %ftyes C& % were
plated at TPstOncel | s%B&P wel | BRBEY: bef of &1Plnni ng

t he assay. P/ﬂlsfﬂoéorrpou 4/\/ere antessier eenett?89ai nst

t he par ent dlositie@ cel | E058VP wastenstsur ed Bdi*hg t he
CAVP dynamiRoskiot: f r oMl @i8s3 Bi o (iBeudsiprd, MAJ.28&ccor di ng
to the manufaaitionr er ' s1103s3 r uct ilmtessityBr i ef 1§.33%el | s
were | ysed raRficaAMP | eMal s det aahgigd by ¢dspetitive

I munoassayddgiond D2 | pfal ed cAMBasignd eur pgpaim
cryptate tagggfnanti FAMR anti hadycicMhen ip4ghose

proximty, ghe D2 and;guropi umlﬁt@ﬂg}ate ur}@lqago
fl uorescen Os{tlo%onanc?zﬁnser ay 4 r whi ch

i S nmeasure fluo nce r 9 665 % 0 nnm.
Unl abel | ed Oﬁ\MQEr n th%ﬁ a‘ %npet% 0 éth t he
D2 | abel ed {90 or t rop| ate

ant i body. Et1‘3é‘:sul ti bt 2dbcr eaght e}lﬂ 3IERET § gl

cor r espondeRPsitoni nt r ab&3-4ul ar  dAEPSiDevel d15P8845)

Acti vi ti es Ryfsitimerpounti®PT scl odeignsify: Tabl d4: 9%nd Tabl e
2 bel ow ar ePekjppmessedl4¥).2 he %loteasige i n BRET!si gnal
from DMSO chusitiont . " * 146804 act i Uiteysigbser v@d.5khen
tested at Ihsftiozt onDl a48d0wt no Thiegiier concénbfations
were testedposhibnt Ndi casmss t he gampannd was3mog tested
at the indigafrsh. concesgyation.fahlig: 1Sol bgSgat e

Forms of Ragem G !! apfgrod e Prllg{ehg St at gmgg@ [ 0001]
This applic t t?o% cl a|Q15:3 nef|t

119(e) of %nofgows on I\Io §§§877 608,
filed Dece 20 VISIO

Applicatio (Nbuor‘GO/ 88 f| I nuar ng 2007,
bot h of whilafitigne her%?%??ncorﬁB Bf‘ d by P éfence in

their entirRasjtionri el d2980-1 he | AveAsieN [ 08650 5h| s
i nvention rRdsgices to BOGRP azol dptensity: 10.180
2[ [ (4- met holkositBamet hyBOGS-@yr i dilntehity: 19.538
met hyl ] sul f Paxytide: 5- (| BHYHYO r ol - lIntehdity: H- BedRilfB dazol e,
a substit utegkitRgnzi M dagné e havirgsiey: chi raB.3s4l f ur
atom More particularly, the invention relates to
solid state forms of racem c ilaprazole. Ilaprazole is
10846660 proton punp inhibitor and s useful in the treatnent
of various acidrelated gastr 6| ntestinal disorders.
Background of the Invention [0003] Since their
introduction in the late 1980s, proton punp inhibitors
have i nproved the treatnent of various acid-rel ated
gastrointestinal (d) disorders, including
gastroesophageal refl ux . d| sease (GERD) pept| c uI cer

______ — g— —\ - s



pharmaceutical compound is its dissolution rate in
aqueous fluid. The rate of dissolution of art active

WO pgse8izent in a patient's gastrointestinal flRCTHUSNYT/089127
have therapeutic consequences since it inpacts the
rate at which an orally-adm nistered active ingredient
may reach the patient's bl oodstream 10846660. 5[ 0009]

These pr achhgahnphysifal pr opeldiRiyar e | ifhyenced by
the properties of the particular solfid state form of

he campound, . f xampl e, t he .conf ' .
o0 S BEPHE gpd A EXTRE f sdahE RPRLBETPERR, BAEDVS s
shows & DY184 @leldhPfsE APRUNY. a A28 WEikAl $di Gofr0F 10 2% RH, hag a 4.2% weight

different thermal behavi or characteristics from an

loss fream®? ph¥eRH.a non-crystalline formor another

pol ynorphic form Thermal behavior is nmeasured in the

| aboratory by such techniques as capillary nelting
[00171p0i Nt ExtafgesgPpiragsr o Clanadtatbhtond dl)cearidilaprazole, Form B

(0017 2isecl. & ot eoMeARpPTIng Q0 dils o HTE NS SHELE YL 1e, Form A by
sonica%x%;\gg% F:)FC;%QQ Qg T&'agﬁg?ﬁﬁétél W AfnuRlat SnBleAl Bmbafire. The resulting

possesse stinct crystal l ographic and
slurry wpetitdrod topigh 400.2 pecbh eglotdilec irab b gldsy viebvibler vidl- wasyeapped and

psco g e e A 0 Sl g Soion 1 s
later aSRERIBONMEL ry anong ot her techni ques. Summary of the
I nvention [0010] The invention relates to solid state
[00173 or ms e XA pizitern lod preawast dapravofe; Forre Brivaseblained yryg an Inel
-pyri.di nyl ) - methyl L sul | 1= r : .
xR b, R Sl g repored n
Table PhaFiFBFIEHoWE @he KRIPGSiteinObr faoemloitipkizblenFowaBt rliableirdports the

secretion conprising a crystalline formo acem c

peaks paphialles SEEBHAG: 15 16 HEUMVSREIGHHoLH urey be
ffective I gL bit, gasd.rd CoRLI ino a o

crarsFHESELIGH B BP0t 8384 P L 28t abbaaatpsan ana 255 20

ICa T

+ 0.2 *ab S Anbitey EdesterRtib eeuphip ih¢le@dsmRalks 4t Or7 MRk (02826; 6.0 °26 = 0.2
aci d-rel at ed gastrointestinal GI() di sorders such as

°26; 68120se O YOuSd A9 a0R/E8; Bl @P -DESCRPprndAl 420 182 °20.
Drawi ngs [0011] Fig. 1 is a conparison of the XRPD
patterns of the crystalline forns of racemc

ThhRAYA A2, LRurchRA1@IndTiighs f3r KRPH RwRAG] Ratendt aprezsle|Hotm B.
state 13C CP/MAS NVR.spectra of cryst

MeasuB:mdgt CanditiBnof racemi ¢ i | apr BRgpETOEsTe)diy,. 3 is a
conparison of the IR spectra of the crystalline forns
X-ray afber acenmi ¢ il aprazol e. [0014]Soghing i s a coiPgaPison
target Of the Rammn spectra of crystahddtiiegpomis A, =B3 and |
voltagf®f racem=cqpbapvazole. [0015] Fig. 5 is the XRPD
currenPat tern of3g@ggRy c i | aprazol ey (-GuBirdstion0016]ABITQ] 6
s the TGA thernogram of raceghflinkafzol e, =Bgrm A.

.. [0017] Fig. 7 is the DSC the f racen

f’l.hts il a%{. zol e, 1F(R)r ,(AegﬁOOlS] H ItggB&%%&egt he preg?%n NVR

IVEIEENE ST um*o{ gﬁ"% 'l aprazol e, Form A, M

scatter 846660, BB o is ¢ g‘é{iﬁif’%ﬁ‘gte 1 %‘} MRS

receivagitiR spect - IHB MR eni ¢ i1 PRI For m ASYPd620]
Fig. 10 is the IR spectrumof racemc ilaprazole, Form

Scanniig [ 0021] Fig. 11 is the RAMAReagwerchum of LAPdMIC

drive dxisapr azol e 2Thetflihdta [ 0022] Fj ¢iffetentiplpoitie DWS21 sot her m

scan raifger acem c=2 5apr 3207%®, For m AFWHI2Biestaild). 13 =F 8.05h(deg)

ORTEP drawi ng of racemc Il aprazole Form A. Atons are
represented by 50% probability anisotropic thernal
108466608 | | psoi ds [0024] Fig. 14 is _the packing di agram of
racem c il aprazole FormA vitéwed down the
crystal l ographic a axis. [0025] Fig. 15 is the packing
di agram of racem c il aprazole Form A vi ewed down the
crystall ographic b axis. [0026J Fig. 16 is the packing
di agram of racemc il aprazole Form A viewed down the
crystal l ographic ¢ axis. [0027] Fig. 17 is the




[00551 Fig- 5is the solid state 13C CP/ MAS ssNWVR
spectrum of ilaprazole, FormB. [0056J Fig. 46 is the

WO Po0g0g3383 um of racemic il aprazole, Form B. [ ORSIPSI0NY089127
47 is the RAMAN spectrum of racem c il aprazole, Form
B. [0058] Fig. 48 is the DVS isothermof racemc

il aprazole, Form B. [0059] Fig. 49 is the XRPD pattern
{ TacemTFl &y ] Form [.C It i@~ 50
e e T e, PRI
Sampifrﬁl)[?l};ﬁhs 1 |%§%1%E eg)frﬁer nogrlam o racém é i | apriazol e,
.E. [O N 52 is th roton spect of
RFSGCLHPE | | apr a20P00 (R6) m . |Lubem) EprComstivg: NG
solid state 1 C CP/ MAS ssNVR ISpae hegintorreptign niNO]

rtaprazote,—FormE-[0064] Frg. 54 75 the rRSpectrum
of racemc ilaprazole, FormE. [0065] Fig. 55 depicts
the tableting process for preparing a del ayed rel ease
phar megasik RgaPe AOPRRGbIY T T1Pratdl€ ForeEBDRPD Pattern
10846660. 5[ 0066] Fi g. 56 shows nean pl asma
conc 0 o B4 ITT £
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(-)-SiTaprazole was made through single crystal
structure determ nation and is shown bel ow. See

a
[0017% ; gg

ofiggt? TR 3ot B

cati o

TR0

n

leE iy B Thp gample

showedQr07:Qf ei ENAGsuPRYIN S0 PC aRd 3894 ®eight lberbdieeantyerand8 ;s °C.
2007, herein incorporated by reference inits

[0017&nt i r eFig. 43 isube DSCtherargeramrehrageryicdlaarazpionkern 8. The endotherm
+)-Rai l.e,.a%~shown bel ow. 10846660. 5[ 0070J

On“ié%%gg a%gﬁggﬁﬁgglg?ec‘ Il known to chem sts. Chiral

nol ecul es exist in two enantionorphic forns that are
10846543 rr or i mages of each other. In the sane manner that

left and right hands are mi rPor i mges of each other

and cannot be superinposed over each ot her,

enantioners of chiral nol ecul es cannot be superinposed

over each other. The only difference in the nol ecul es

is the arrangenent of groups connected to the chiral

center in three dinensional space. The physica

L Y oy L T L 1 o N



forms of the invention. [0076] Racem c il aprazol e,
Form A crystallizes with the nonoclinic space group
W@2008/08d38h i s not centrosymetric (i.e. does POI/US2007/089127
contain a center of symetry). Surprisingly, unequal
nunbers of R and S isoners can coexist wthin this
structur e. Three Form A single crystal structures were
et er | nad is MipkSon Rivivis Q(l,tﬁﬂl Bpra@&n@% 8%, RARAB.Y Any peaks
[00176th bem% MIE? (a)m |nd|® dual crystal 191%ZForm P
near 5.3bpim |aresdmrto apenixi nottte ifApraddle Beaksoear0)0 andad-b Pémdilre due to
t.he The arr nt. .of, i so
TEA, bR e oo QPSS SHUATE 88 Mo R RE:
[00177§" yst 3hd 0L apRisEldAhR 'AS CPYMABIOMIRCspe@tsirh bPfSerhifilaph@ole, Form
Si ngl e oxygen bound to the chiral sulfur of the
B. Thesypleftoxh decxeroalfy, refetrerhcsd pedinssebginerrad 7@ 2 eAMo g Pgaks in the solid

13 [ r resen rand is partially

state gm Sé’&‘:t(‘@?&mrslﬁ 05| tatlsé%rﬂss 70% R(S) occupi ed and
the other is 30% S(R) occupied). [0077] Structures
were determ ned for ,both enantioneric corrpo&;llfons

Two debledd: SekidSue JCNVBI kel RanemicllearagalsnteBigr i ¢
rati os of approxi n%wy /u- O WhigigGaRot hen had a

rati o of apprioxtat hy 28=72;sug rng—that such a
ratio i s preflerred 1% er—t-hgse—eengiii+-ons—However,
the bulk material i acem C ed by a net

0 rotation ofl_planed®8dl arizdd Light?-3indicdting that
the bul k material ddfitsai ns dpproxidefely equal nunbers
of crystals with raudi@s of 70% R/ 3836 S and |30% R/ 70%
S. 10846660. 5[ 0078]136hi ral HPLC anahgsi s wds perforned
on a single crystalyjygfs FOrm|A for gfuch the structure
had been det erm neonggne resuu quicgonm Sttent with
enanti oneri c lenrieh ,1592 of—ome—i auglg:‘}j wherieas t he

anal ysi s of bugbk—rag H-aprazel-e; - Form-A materi al
was consi sten[r wi_t b 1@3.;0, 50 rac.em’-gjn—xt—upe. When
crystal lized ffrom ridénic sqlution*h® anbidnt
tenperature, Form AOMén be charact®-Pzed a5 a solid
solution in which iafll7vi dual| crystldl/d may_ dontain
m xture of the R andl.$ i soners. Thgz4behavijor is
simlar to that described by a conglonerate, except
that a conglonerate is conposed of equal nunbers
[00178%ur e Figrvth ip thed RRspeetywsn af tacep0 jpTazRles Bodne Bi ITéb}reaziZdF’E‘}ftS the
eved to be a kinetically favored crystal
absorb?‘b‘iﬁrﬁeaﬁfﬁ}é?e}g{aﬁeﬁ “conditions, e.g., tenperatures,
aqueous m xed sol vent conposi ti on, and pH gr adi ent s,
FormF is nore soluble in aqueogus sol yents Pgrré} orm

A Sol Ubahle 23 Beakgiie R SpertappaiRacsmes Hapspele
Form Bp {g&{n F iskgss bi gangilabl e thampsorm A It

d
Dharna%%% fotal o ;%BQLF??L%Q A P 1

: n m F h@ag(;he | ongest
hal f- | PEUYE t he ‘CPYst al | iRE"ERY ms Ao By and F which
were eVaiitifted i eblo:ﬂ}'ﬁ? ility ‘E y of Forns
A, B, Badten: ExagPd o. FIPEPENs sH%
hygr osBestien: [OO§(§]4 IFor m HAntepsistal 1 28819 th t he
cent roBysitietiri ¢ K93de gr odptenkiteh nus®-Otdntain a
cent er Pofitisynmet p3.4Each dniessith: nust0.80%% ai n an equal
nunber pefitibh:and S7idomer s.Infbhsisy: For nd.608% a racem c

cryst abegifie arr aogerent ghtehsigners wW.ohia this

struct phabs di sepsiesed. TRRRGHATe twposiyygen atom
positions for the oxygen bound to the chiral sul fur of

the sul foxi de group, each partially occupied in an
1084666086/ 14 rati o. At first glanc% this seens simlar to the
Form A structure, but the pr fdsence of a center of
symetry in the space group of the FormF structure
dictates it be racem c. Therefore, individual FormF
crystals must contain an equal nunber of both
enantioners. In the disordered FormF structure, half
of the crystallographlc S|tes have an enanti oneric or

o S o a1 o~~~ oA A N | N 1. 1 r



gastric acid secretion. The invention also provides a
nmet hod for the treatnent of gastrointestinal

WO pfoB/asasat ory di seases in mammal s by adm ni st ePCTS1007/089127
mammal s a crystalline formof racemc il aprazole
according to the invention, or a pharmaceuti cal
corrposi ti on containing it, in an anpunt sufficient to

treat Oi nt egjsinal i nfhllt@ﬁQ;@tory @digggase. The
[ nventll, urt he Br6ow des, Sl;ggt hod fqp2pr ovi di ng

gastr nfl naI rot ectt Y effe%togl gn manmal s by
admnigﬁ gto talli o8 rmof racemc
il apr {0naccor Wi tot%‘ B V¥enti o ga

phar meld¥sifiancal c i ti of YA ni n q in an anmount
suf f i cPasitiont o prbhilde gasttERHest i n ilrt oprotective
ef f ect Bositj@0871 H@ZL(hvent latansitel at es @2phar maceut i cal
conmposPdsitoons coniR?liesd ng a Inthesitepeut | 7Y ef fecti ve
amount P&éitich: cr ystaoll ne f dntengdfy: r ace®@ 781 apr azol e of
the i nvemiden anth.(phar magesdiiyeal | y (e@28ept abl e

carri eposifgt: SO kimawg as a ipadsifyaceut ioggeby accept abl e

exci p'ﬁ&u . The Pﬁ@rémceutme]@éuycormowmn may al so
conta| xtur 5 crystal.liife form@fzracemc

il apr ag&%t& i E%ulssed q %n%?‘fmt he ¢jygkal line forns

of rac | apr are Ot 1treat ment of
vari ousOSi- r el ast 1B ﬁ tgstl naI ) disorders.
Phar nefei§9®al cb ‘ ofsi ti ondt e’f‘%y the 3% Pment of those
di seasBesitigiy di skt esrs cort8nHtYa t herBP&dti cal | y
ef f ect Pesitiearount 146¥-% crydatgnsithe f origf racenic
i | apr aPadigorof t hb4i6dvent i dntensityi nhi bitt0Z%p&st ri ¢
secr et Payiti@as appidprd at e flotensineat nerft.0® a pati ent
vvi th thesigaf:t i cul$80.4li seadatensitydli sor ded36s[ 0088] A

"t her apgditidgal | y1€ffecti vanpagnt of caoasgystal line
form of;ogig&em C 14AN azol gnfesitynhi bi to.gaSHr i C
secretp gg} t{dl scyé%egj her qn&gggyer ni ng)@(hq

pharrra |t| on n§1 ers tpo@oyanmount

sufflc o |n or r 'gastr cretion and
5 é ng éthedeggoagts i nhi bit

t her eb Yy eat
or pre ‘égh nvar|§ §0Id rlgegfld gast testlnal (Q)
di sor dBPEUSKd/ or i de ﬁté?f‘?lg’ nt est g%g
cyt opr 8e8Een on. Act val m&’ﬁfﬁ Mt re d for
t r eat mBegitio: anyz?fzﬂ"il cul dptepgbi ent 'Wzgdepend upon a
vari et Jogfio:act 03€62.hcl udilngnsine di sdi-¥&! bei ng
treat efodtich:i t s 3EWed i ty; Intkesigpeci f iGOPar maceut i cal
conposPbiiten:enpl 3yEdl t he Iagesitsbody weOgHX , gener al
heal t h, sex and 10846660. 5di et of the patient; the
node of administration; the tinme of adm nistration;
{9017%“9 IO %ewifs t}?@I@\M&Nrsﬁédn%l 0f89enib Bapak e, Qfor@XS! 461003 reports
f the crystalline formof racenmic il aprazole
the absaclemce perdys trothekemanseettivon; t he duration of the
treatnment; any drugs used in conbination or
coincidental with the specific conmpound enpl oyed; and
Ot efapRUEN PAkS Bf the Watrlan ISP Bf RA@mieTasratolé Hosm B.
These factors are di scussed in Goodman and G | man's
"The PRasitieol 0gi4¥al3 Basi snehsifier apeti$§s, " Tenth
Edi t i oRpsitlon:G | el 9.7). Har dmtensitnd L. 1.#¥bi rd eds. ,
M Gr awpbiitibn:Pr essi37455- 173n(cdfiOt) , w8 i s
i ncor pppgtied her eign oy reflateasice. [ 00BI23 The
absor pph@Ro@f thewgoryst al Iinfasityr ns of.74qceni c
il aprazol e can be altered dependi ng on when the
subj ect consunes food in relation to when the dosage
1084666455 admi ni stered. The rate of absorption can al so
depend on the type of diet cénsuned particularly if
the diet has a high concentration of fats. These
factors, as well as others known to those of skill in
the art that can affect the absorption of proton punp
i nhi bitors, can consequently influence the efficacy of
the crystal l'ine forrrs of racem c | I aprazol e | n

. o c




sodiumcitrate, dical cium phosphate, and silicic acid,
b) binders such as, for exanpl e,
W@ 2008083382t hyl cel | ul ose, mcrocrystalline cel | RCDES2007/089127
al gi nates, gelatin, polyvinylpyrrolidinone, sucrose,
and acacia; c) hunmectants such as glycerol; d)
di sintegrating agents such as agar, calcium carbonate,

pot at OP&Etlchap' ocgijgtarch, gkgiit ¢ aciykpqcertain
silicapesi sodi ugysyarch %6 . 50ly&nl ate, and

sodi u catr%onate f)l di ssQL ULl retafgi.ng agents such
as pap% % ption acc atojr uch as
guat er nam’mnl conpog yg) vvet agents such
as, fofoSidnpl e, BRBfiYand gi%y

monost Besitiars:  h) é%%or bent&eB8HEh as” Kabl n and

bent onPesétia:ay, 699-Bubri canessibuch ast-1® c, cal ci um

st ear aPasitioragnesit8f0st ear dntepsityagnesil btdDbydr oxi de,

sol i d pedityat:hyl efé4dl ycol dntesog: um | &M sul fate; and
i ) ol pelatds sucly3as col | ghwdaditysi | i ce0.587 oxi de. The
solid desgge formssnay al q@teﬁgfyprl se2bukgeri ng agents.
They rrpgﬂg(ml onalgh ¥ scont aipeRRALI f yi ngj4gent s and can

al so bg,9f. 8 congagistion thatthey re‘{ e the active
23) onI8¥4 1or pre ﬁﬁs ial Y4.0 a certain

I ngredpen
part o nd/or o |onaIIy|na
del ayeE %%Egt on’gpﬁgﬂ%{ yma(:eut1 Sci ences,
Si xt eehf Sf‘Y“‘EHltlo LRI P’g i shing Co.
East onPogdon: 198@5 Ther ei ﬁnﬁeﬁea’r por atlé y refer ence
in itsPesitionety, LS| osednigasitous cdfi7érs used in

f or mul Bosinen:phar @At i callneesiposi t i cht%nd known

t echni §uasof:or t he556 epar dnieositst her ecf.091Sol i d dosage
forns Bbsifiar maceodd.€al cdapesisti ons @P1X he i nventi on
can al pesién:pr epaceds Wi t h Iagatityngs andls&hel I|'s such as
ent eri @o&R&4:I NgS 1 a1l ot hermeadty:ngs wekd1 known in the
phar maggytiical fefipa ati ngnfhtity:i ncl udigng formul ati ons

and co designes to for nded rel ease
of theggii 1|81\§/Le ph'l{ i:eutl q%%ﬁg yr edi 19)GEZ?API) For
exanpl 3 Py, Pai 2 No. 50 303 ilg%%por at ed

herei n B? Pt or e § descrihoegs or al ded rel ease
f or mul RCFHAE f or 1 3pr ot f?g |nh| §r onmepr azol e.
Accor dERYHYL t hel'$Y-Pd dosI me rm may-Be an ext ended

or del g8tonel eadd0G br mul dnffity:An ex ﬁ ary

del ayedosiibmase 3.8t f orlmiensityon i 938dcribed in
Exanpl @o8tiotrel owl39®D5) Antengitt:al | i #€.388r m of racenic
i | apr aPokidonf theé4dd@ent i datepsity:al so2889'n a solid

m cro eagapsul at edid.®rm wikhtensine or mOre83carriers as
di scuspggiigpove. 1t oencapsmbiated fapp®gof a

cryst alphkifgnf or mz@éz § acemijgidnkir azol1@.685 t he

I nvent 'P8§‘i pRy al §9; E usedy [&Slﬁoft algg 3lggrd filled

gelatl uIes car ry, uch 4@ctose or mlk

sugar s gzp MBIg 5(ﬁ | yet hyl ene
glycolg the i [00%%& |nv n al so
provid SR hodslﬁ he nt 0 gﬁ G disorders
d|scus§@@‘860ve SO|I dBFRE of rk c ilaprazole
and ph&esitieeut | 035 5:'6 osi iofeaRE: cont a¥APhg t hem may,
accor diPegjtipn: the289ﬂ/ént| onptepsitidm nilst/Ped usi ng any
anmount Positignf or m2807.har nelogusiccal cdeP68i ti on and any
rout e @bsi@idni ni sted.8on eflhembitwe fori5t868 treat nent.
After fpokiphati onogd th an jappEiGpr i at es.phar maceutical ly
acceptable carrier in a desired dosage, as known by
those of skill in the art, the pharnaceutica

10846660 posi ti ons of this |nvent|8n can be administered to
humans and ot her ani mal s or4lly, rectally,
parenteral ly, intraveneously, intracisternally,
i ntravagi nal ly, 10846660. 5i ntraperitoneally, topically
(as by powders, ointnents, or drops), bucally, as an
oral or nasal spray, or the |like, depending on the
Iocatlon and severlty of the condltlon belng treat ed.
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spectroscopy as ~5-50 ng solutions in deuterated

nmet hyl ene chl oride, CD2Cl 2. The spectra were obtained
W@R00aM83I3BKOVA- 400 spectrometer. The spectra werBCT/US2007/089127

obtained with the acquisition paraneters in Table 1.

Table 1: H NWVWR Acqui sition Paranmeters Sol vent: CD2d 2,
(internal reference at 5.32 pprr) Tenper at ure: Anbi ent
Spi n radion0 Hza(ddlse sequens sZptﬁ_;rfﬁel axation

del ay: cond dlgse wi s, (90.0
degree olétg}%ul Si fg(ﬁ ?fl ne: ?%E%: econd§4§g§ect ral w dth:
6400. (ﬁz (16 Efpm S Acg 65 d points:
32000 %ﬂa‘l roce g{le%ﬁlté’ade 2 Hz FT

si ze: %’51‘363712 60. 5[ 06AERYtYSol i d ge 13C CP/ MAS
NVR AnkBesjtéass (sle@ﬂ) Sanpriedsiver e plefd?ed for

solid-state NMR spectroscopy by packing theminto 4
[00180PENC lflg yiFeiszhe €O sothoriory. raqamcst@emtmla leme Badhail & &3 isotherm

shows grbo@ F% 1 /_t\_lg%toz?tﬁqr{e ?%E,) nghgg/ USJg,ggg from 3.tg 95% RH, and a 0.00%

I"e”spi nni'ng,
weight(dom 95 sReEifi c acquisition par amet ers are listed
in Table 2, with exceptions noted for different
exanpl es: Table 2: 13C ssNVMR Acqui sition Paraneters
Ref er vG ence at 176.5 ppm
mﬂl:;l”"errpe%’tag?pele 6Anioapleaz§l%§[ ?‘[ é’esﬁqﬁl}e%(r:e xpol vt r hol
[00182Rel ax a!ﬂe@ﬁhﬁ»ﬁitﬂy&f ratOmiatprdslePBbses Ay Bltdnd F2 w2re analyzed by

nsecond 90. 0 degree, 76.2 degree _for Form . .
exposipEETP S aigys b STIETEN PaYinG YaBos T IEE 5 JG- Dhwlicptganalysi
in 1684 eﬂfanglm no pH

was peﬁoﬂ’h%i %4%%@@ pg%cm L4 gnétgy gigggsv(\)ﬁ?ﬁﬁg dummy scans

adjustrrert)is BhéEx anthk éirﬁ)cpludrﬁﬂ Wrtdms 2thdy mqeostmhsﬂdn@ KSk@%n? EA, 62.5%,

and 5o SRR ST ot A8y P L T AR, At of he

‘35?1 Ah gen
values B@MR}' &P t1RMvetagd o@ﬁ% é’&ﬂlzcﬁ_ﬂe aftiOndBeCRRd 9n Ipifdtedtaags. The
000 Hz Data pr ocessi ng:

ackward |inear prediction:
Iesulisgfq}ﬁloﬁtﬂslnﬂ'&h?@%r oadeni ng: 10.0 Hz FT size: 3278
[00104] Thernogravinetric Analysis (TGA):
Ther nogravi metric anal yses were carried out on a TA

Tabhs24 GaRibily 29t embtaiappgomviionss A, B, andF yz eariouflethanol solutions
eSSBSy aced in an aI um num sa 01pan and

sanp
t éaginitlo ey fe fu goSanpl S HET €] ST gh Gga

Forfmser A 50%,
anbi ent and then helat ed undef a stream

directly from
a Begting rate of 10 G.mn, jup to a

of nitr n at
final_tenperatjre of 350 0C_[00105] Raman
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capi Itar At
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was perforned bsing sul fur cl chexane!—-[00106]

n

X- Ray P@Wd@r D ffréattion (X&PP): XRPD patt érnd Wer

XRPD patt er n%l
obt-ai-ned—usi-ng-t-he—two—dirffractoneters—discussed
bel ow. [00107] Shimadzu XRD- 6000 Diffractoneter:

Anal yses were carried out on a Shimadzu XRD- 6000 X-ray
1084e68%30wder di ffractoneter usi ngséiu Ka radiation. The
instrument is equipped with |l ong fine focus X-ray
tube. The tube voltage and anperage were set at 40 kV
and 40 mA, respectively. The divergence and scattering
slits were set at 1 and the receiving slit was set at
0.15 nmm D ffracted radi ati on was detected by a Nal

scintillation detector. A theta-two theta contlnuous

o o, ~ R ’ o~ A N NN T Y o ~ r~ 1



10846660. 5peak was subtracted fromthe pattern at 50%

of the Cu K al phal

{1.5406A) peak intensity for all

W@2i08083333 Thi s nethod was used when sel ecti ngPEI/US2007/089127

peaks,

except Form E. For
using Match v 2.3.6 wth default paraneters.

[ 001

Form E, peaks were sel ected
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The resulting solution
was concentrated at 20-250C under reduced pressure. to

Tehle 25 $plubility Goacsestic feryzole Foom fropprops pH qegyironments
From ?'S%R.lbﬁ rtrs) vas charged glldqi'ﬂi mxture WS
§dm ﬁf S0 o by e e ST T R PeES Shas [ 110
A g Doy 500 a2 | 1024 LRaSdadl6A [t 9% dridedt b 1§ePe] 1847 | 17.63
adi Dt 2d | t16. Z0C 1624580 E5.98nd1&66 t|atTed f dP-Hb5| APHdt pd9.85 | 19.22
Thavahgs 1yl s | f4i5130er é6.70ff 1G36 [riThded Mi48h| 099% | 19.16 | 18.43
NHIOPZEt OHo 4. 20D 1Kg, 25500 3 t|) 3 .98t OH0.00. POR1kg, 7.47 | 9.02
B U I, ParTjo g oWEEE b 0¥ [Uaably k8 7% | 02%9000308r £ b3 .43 | 21.59
Tt/ 3T S0<T 198 PIb0na 2 ES6 T1%32.66 MOLI %y | 3095 | 24.66 | 24.89
S shestitg (GRG0 3 {10y LT ATOT AEL BTE] Fhos | 25,
A YoDdhg |1 8.183504-49 park 3% | Io k07 a- 19dg 1 88 LA e bts | 1528
F 2. IPnebarakt.Bh| d69Cha7 a6t letT.Zht|i Bhddf IRdfeni2.02 | 20.28 | 19.47
I|1 apasez ol| el 6E&sr M1A.75001688] | K.6at|ur&qi®ed 20c15ut i20H60f 20.94 | 20.35
il apgragolield 68 aqetgpne 1a0d 1t 17.69 Nyl s nei s | 20134ef 20.61 | 19.91
UNEppgR 4 BykON HRETEM sitio pggllaggy7viias oo Thes open 3.25 | 4.52
vial was then exposed to hexanes vapor Within a cl osed
chanber. The sanple was allowed to equilibrate at
anbi ent tenperature and humdity. 10846660. 5The
crystals, recpvered_b% @ﬁ:ant ation, é\ﬁre f.ognd t‘ﬁ have o
(001843 hor dHARYS 7 oF repMaReEr PR AIAE OB AL A e S 2RPEHS O
[0918&' ref rAfgenaansh.b adrh Rtk F8rrh ACRIA £ddell @PL @A@fidh containing 6
orm A." [00116]" The PD pattern of racemc il aprazole
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Tabl

e 4

reports the

peaks identified in the XRPD

green sobifl resuted ppproximapaRrOdpysdater and wapdenticd asdPrn A- nay be
characteri zed by peaks at 8.0 2Q 0.2 2Q 13.2 2Q 0.2

2Q and 24.1 2Q

g
108466603

S

0.2 2Q Another characteristic
roupi ng i ncludes peaks at 8.0 2Q 0.2 2Q 31.6 2Q 0.2
Q 32.0 2Q 0.2 2Q 35.5 2
36.3 2Q 0.2 2@ 37.8 2Q O

0.2 2Q 36.1 2Q 0.2 2Q
2Q and 38.9 2Q 0.2 2Q

Tabl e 3: Measurenent Conditions for XRPD Pattern of
Racem c |l aprazole Form A Measurenent Condition:

Process Conditi on:

40.0 (mA) B.G Subtraction [AUTQ sanpling points

o,

NN N PN PN

Dat a

X-ray tube Snoothing [ AUTQ target
= Cu snoot hing points 13 voltage 40.0 (kV) current




0. 0269
1067.0
0. 0572
1116. 4

Position: 1050.7
Intensity: 0.0475
Posi ti on: ROPGSH07/089127
Intensity: 0.0125

Position: 1018.5 Intensity:
Intensity: 0.0507 Position:
weo®BN8BeE 1079.2 Intensity:
Intensity: 0.0507 Position:
Position: 1147.6 Intensity: 0.0330 Position: 1178.7
IntenS|ty 0.0124 Position: 1186.6 Intensity: 0.0121
osi t 0] [
oot8ef® B Bt B Rl lan g o F kPl ik an tnl
XRG-3008 ndtfframmma 7TRe immmmy coxﬁh@dnshrdre@osed inorable1 B gFig. 49 shows

MY G X RS TN et P TR
s at 8.1

XRPD pBk&RS Iif ¥s XRP%QerﬁQ%!af)fa%le Mﬁl?E tnayHeQRaiabitiiz&h
osition: 1480.7 Intensity: 0.0543 Position: 1510.6

°20 + DAreASI( Y260 t0RE N MPasd 12.6[20 1539 °90. Anethsi tharacErigl@arouping

Posi tion: 15%9 4 IntenS|ty 0.01 19 Position: 1581.7
includqs/theprakay31.0 *98 010530t i on: 1623.0 Intensity: 0.0215
Position: 1652.8 Intensity: 0.0077 Position: 1684.2

Intensity: 0.0064 Position: 1733.8 Intensity: 0.0063
Thele 261 MMsasA3MmEntOC dmlinsifbryXRPDIOESrnRdsSRadennc Hzﬁaﬁ:l@ Form E.

lntensity. 0.0081 Posi-tien—2791-8tnt-ensity—0--0091

Measupsgngnt Capditiog3g. 4 | nt ensity: P Biocess e1din: o879 "o
Intensity: 0.0088 Position: [2935.3 Intensit 0. 0091
X-ray @bei ti on: 2966.2 Intensity: OhmmgmHBOS|t|ony‘@ﬁ@ 6
target | nt ensi t=yCu0. 0083 Posi ti on: |30@®Eng poiatssi t y=57
voltag®. 0079Posi 40.@(kV)3853. 2 Intensity: 0.0067 [00122] Fig.
currenfll is the spect rum of |rBCEBubtradtianr azol&JTEpr m
A Table 7 reports t he absor nPpaks i n the7Raman
Slits spectrum Table 7: Peaks in [t{BgeraRRE Spectssgn of

c Ilapr orn1A. P03|t|on 419.0 Intensity

jé;ftlgrg%?gg Posi t i O%Zé I nt ens 19 atgo& t | gﬁ]
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’ﬁuﬂ“ﬁ§§f i on: (WPnsi t y: 5%|t|on

Intensity: 1.416 Position:

Scmm¢%3|t|on 609. 0 IntenS|ty:
drive &fft ensi t yT 21heta’thpgsi ti on:
scan rdBgsi t i on: =62551§D- P hPEhsity:
scan mlode ensi t y: = Go8@Budbs Scan on:
scan sjR@di t i on: =7@B04D (deg/eris) ty:
samplihBpRasi ty: 00.51@ (deg) ti on:
Redtlin@N:  776.-33d00@Rs4) V!
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Position: 1623.7 Intensity: 9.033 Position: 2839.0
Intensity: 1.219 Position: 2859.6 Intensity: 1.659
WEo®BN83e3 2883.9 Intensity: 0.722 Position: 2BGEUH2007/089127
Intensity: 4.143 Position: 2966.2 Intensity: 1.164
Position: 2992.6 Intensity: 1.344 Position: 3021.9
Intensity: 2.174 Position: 3063.9 Intensity: 2.400
Posi tion: 3075.3 |nteﬂ§5ty: B.810gg0si 1] on: 3098. 6
Intensity: 2.686Posi ]75)” 3t10- 47;}‘ ntensity: 1.922
Posi tion: 3130. 6Hnte B3 00128] Fig. 12 is
the DVS i sothermn ] n1P | aprazoel-e~ Form A. The
DVS i sot her m shojas._a_-D6% wei ght /9 0ss_at 5% RH, a
0.10% wei ght gaih frot.5 to D5% R and & 0. 13% wei ght
loss from95 to 6% R21.§00124] A 46 nglejcrystal X-ray
diffraction study of i structurg7of racemc
i | aprazol e, FornfA"Wap, floné.j The gat a was col | ect ed
usi ng col orl ess |atezp£ racemc jtkaprazol e, FormA

havi ng appr oxi mate—ch rst-ons—of 44—x10.35 x 0.13
mm whi ch was nopht-ed-6h-a-gtass gzber {n random
orientation. Pre iniﬁg?/ nvnTinaLﬁgnmand dat a

col l ection were | ith Mb3%a radiation (I =

0.71073 A) on a Noni ud8.KappaCCD dééfractoneter.
Refi nenents were| perfzdr.Bred opn an B NUX PC usi ng
SHELX97. Shel drick, Gi1.M SHELX9735A Progranfor
Crystal Structurg Refipnenent| Uniygrsity of Gottingen,
Gernmany, 1997. The crygyalrtographig draw ngs were
obt ai ned using the pry' ans—ORTEP;fJotmson, C. K
ORTEPI I 1, Report ~-GRNE 95—Eak—Ri-dge—Nat i onal
Laboratory, TN, U_S.A3>1996; OPTEEE3 fof W ndows M .
05 ,. Farrugi a, J. 330 Lnn crydt . 1997, 30, 565);
CAMERON (Watkin, |D. J388Prout. C 1& : Pearce, L. J.
CAMERQN, Chem cal Crystall ography Laboratory,
Uni versity of Oxford, Oxford, 1996), and Mercury
[00187 Br unig.150 id the 1WA herthogfam &iiHpRgiotn Fmﬁ‘h ERTthdnem shows a

M K. Macrae, C. F. McCabe, P. Pea and . Tay| or, .
negligilc wight 1or(Sh APTAYP 19 19055 inaatinggbs majepBhisBRsaue. A weight
loss of‘soi{‘/% A s8nRl Frof (gf to qrﬂ) abi PRElKd dueltd 'Ele&ﬁli;ﬁ)smon

'ection were ai ned from’ east-squares refinenent
{90188]3| ng E1gélstetlte| BSC a‘tmgllnegranf ofgaanir dhprevale.divsmifh Fdrm E exhibits a

e 5The i [ fro
minor [EA SRR e ol R e BRI S0 udrer
immedin8ly Hla. sh&%%?mth%ﬁﬁ Tﬁ@ﬁﬁmﬁ&f@h@xﬁlﬂdﬁ ShdullhdrMOw AEOME (riestigated. The

crystal quality. The space group was determ ned_by the

remainggog BaevXRRER. Mm@ likely duxPRERCpHItEHEokrnd decgnpgsition.

ruker | t
onst ST 05 L9 R e, M B e FOTEL e 00
peaks Kea2 §.32peh dre doe sodequentot keikgirazobiuar es refi nement,

09 e, e S R o 8 ek KR 2o (T i i, Fom
E. Thmrﬁgyéa)getgg )flﬁereﬂceﬁ aﬁ%ﬂ&%@me—rﬁq 7@ @t nd. eﬂ‘lé%bl@bosmons in

re integra ed W t'h

the sol BEXZOSINNMR spenusikiaretepatted msili,qbk‘aZS foundedito thé ngwes7 0.1 ppm. The
reflectugh% wer e TOIl cted ? $$|ch 3676 were uni que.
ak OpEirHng 9t Q4 {HMGY PRSTAPAY ?W%%?} &E¢ons were applied to
the data. The |inear absorption coefficient was 2.0 cm
1 for Mo Ka radiation. An enpirical absorption
correction using SCALEPACK (O w noski et al.5 supra)
was applied. Transm ssion coefficients ranged from
0.94 to 0.98. Intensities of equivalent reflections

10846660%er e aver aged. The agreenen% factor for the averaging
was 4. 3% based on intensity: [00127] The structure was
sol ved by direct nethods using SIR2004. Burla, MC.,
Caliandro, R, Camalli, M. Carrozzini, B., Cascarano,
GL., De Caro, L., G acovazzo, C, Polidori, G, and
Spagna, R, J. Appl. Cryst. 2005, 38, 38L The
renalnlng at oms were Iocated |n succeedlng dlfference




b, A 7.3333(3) c, k 11.5247(10) b, deg 107.261(4) V,
A3 871.69(11) Z 2 crystal dinensions, mm

wW@2008%88335x0. 13 tenperature, K 150 radi ati on PCT/US2007/089127
(wavel ength, A) M Ka (0.71073) nonochr omat or
graphite |inear abs coef, mm1 0.198 absorption
correction applied enpirical transm ssion factors:

m N, TOE% %éﬁd gta?e& g'l\fl\f/lf{qfetagg%fr %rac@%g%%rﬁ@ﬁpm.h,

k, /rangeé - to 8 -14 to
6660. 52Qr ange, deg PPNB4-54. 94 nodl&lGHly, deg 0. 54
SHELX$§7384 0 g; (o

progranms used wei ghtgsp | /[ §;
2) +(0. 0507F) [2¥0°04gyp D where F gy @+2F c [2)/3 data
col | ected 8027 um gy pdata 3676 0. §pp dara used in
ref mement 36746 f -labg£% calcul ations F
2>2. (ky(FO 2) 2+10—S{-+-) 44—-efii ned
of-\ 252 | argest
1_R(E039D 041 (Fa 2) 0.091
te strébdure determ nation
a 0w molski Z.j & M nor,
6, 3079sb.Flack,H D. Acta
Z] AN AFYEP drgwi ng of
showig & Fg. |13. Atons
bty ﬁbnbutruplc t her mal
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represented with a solid bond betmeen S2 and Ra_a
[0019Klha miFiErSAchans thoniBrSpRFEm & RSP HADEHEIc oW En 189 Héﬁ
respectively. The material appears to be a nmenber
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approximately 3.4 A between the oxygen atom of the
108465%4Paj or enantiomer (Q2a) and the nitrogen atom secondary

am ne (N3) of the benzi ni daz6l e group. This is not a

hydr ogen bondi ng i nteracti on because the hydrogen atom

i n not
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enant i opur e,

the absol ute configuration of the nodel

in Fig 13 cannot be uniquely determned with the

W@ 0Besa33tlat a set .
Characteri zati on

[00137] Exanple 3 :
of Racem c Il aprazole,

Pr epar apCDOSENT089127

Form F [ 00138]

Approxi mately 153.4 ng racem c il aprazole Form A was
added to a solution containing 3 niL dichloronethane

(DCM and 10 nL tTTTﬂﬂﬂvPan[ngtTEArT”The solid was

ad

PRS-y

10846660. 5di sso
filtered through

ee—ust1g fcatTon:
ft tn p\/m}\%%tp at-.ant

glass vial and | e
tenperature. A li

ghtly col &3®Y solid rd

'he sol ution was
ter into a

)i ent room
rsul t ed

approximately 1 d

ay later, 19 ch was id

entified as

Form F. (00139] H

bacemn c ilapﬁazole, For

m F was al so

prepared by the f

olTow ng psecedure. R4

icem c

i laprazole (0.5

water (5 nilL, 10
24 h. The resulti
and dri ed under v
FormK; 87.8 %re
Form K) was then
vol) and stirred
OC for 24 h. The

FOrTTA) [Wep ST UTTT g

in EtOH 10%

vol ullb'b) cﬁgglz de StTTT

acuum-at gf%c t o—af-f-d

ed at 0 OC for
d by filtration
rd 0.44 g of

A S~

e&tn

covery. R ic il apr

zole (40 ny,

sl urried ilf8%nhydr ous

EtOH (2 nL, 50

at tenperdbl? es rangin

g from5 to 20

obt ai ned 9G83ds were |

sol at ed by

filtration and dr
FormF. Aslurry

i ed under jyagsuum at 40 OC to afford
EMper atungepl 6 UC T preferred.

[ 00140] The XRPD pattern—of cemc Tidaprazole, FormF
was obt ai ned usi ng—ar—t+nel 3066—i-fif ract ometer, as
descri bed above. Ihe-neaebgg.un* conrdi-Hi ons are
reported in Tabl el 9. Fig 284% hows_t he XRPD pattern
for racemc ilapriazole, FoZ¥%%%. Table 10 reports the

n the XRPB8Pattern. In its XRPD

e, Form F3¢8y be characterized by
peaks at 9.4 2Q D.Z 2Q 15/06820 0.2 2Q 18.8 2Q 0.2
2Qand 32.8 2Q 0.2 2QANOUHeg Characteristic grouping
i ncl udes peaks at =7-92Q—022Q 2878 2Q 0.2 2Q
30.5 2Q 0.2 2q; 31.9 2Q 0.2 2q and 35.8 2Q 0.2 2Q

[00197jabl e BxarYpRBYrBeRTéd Rokake Tabla FarmuRRBsPat t ern of

peaks identified
racem c il aprazol

cem c |l aprazol e, Form F_Measurement. ndi t.i
[00193r ocesBe |e¥eia‘éﬁ1taf’1ﬂt3r"39taf%§%%6?‘l‘ﬁnﬁﬁ 3?% %gpﬁt orF,
' K'he EbIdtE€REreTd@iticd, with th
were 3BT LB RIS RS Sufl he pta e ol vt

exceptﬁbﬂ dfsthe epystatline lfmofzﬁe@@azdrlw éﬁgem@]etagw andqupngigtipgcompositions of

racem{q\}%g ol adfei_:;)érrgql {S;%Iefﬁe ab%eits, 4 éﬁ(‘g%gﬂ(e Iﬁaf;th%c%mg(gsﬂ?cgn?ﬁde using

FormsA; B, &%@Fﬁ FEANRENDBARE qiﬁbl%@@r qiae A& retbnbeablan] 40 mg, were prepared
2Thetal/ Theta differential points = 11 scan range 2.507

according®, @ mhamyputing pxisetschewp imEiguieyy) scan node =
Conti nuous Scan intensity threshold = 30 (par ml)
scan speed 0.0040 (deg/mn) FWHMratio (n-1)/n = 2
10846660 5sanpling pitch 0. 0200 (deg) preset tine
300.00 (sec) System Error Correction: [NJ Precise
Peak Correction: [NO Table 10: Peak Positions of
Racemi c || aprazole, FormF XRPD Pattern
10846660. 5[ 00141] Fig. 20 is the TGA t her nogram of
racem c il aprazole, FormF. The sanple showed a 2. 4%
wei ght loss up to 150 C. [00142] Fig. 2 1 is the DSC
t herrogram of racem c ilaprazole, FormF. The
endot herm onset was at 170 OC (max 173 0C). [00143]
Fig. 22 is the proton NMR Spectrum of racemc

1084666p.4 apr azol e, Form F. Any peaks near 5.32 ppmare due to
sol vent not to ilaprazole55Peaks near 1.0 and 2.5
ppm are due to TEA, which is used to stabilize
il aprazole in solution, and not to ilaprazole. [00144]
Fig. 23 is the solid state 13C CP/ MAS NMR spect rum of
racemc ilaprazole, FormF. The spectrumis externally
referenced agai nst egC|ne at 176 5 ppm The peaks in



Position: 1903.9 Intensity: 0.00058 Position: 2587.5
Intensity: 0.0022 Position: 2794.3 Intensity: 0.0028
weoBN3Ee3 2841.0 Intensity: 0.0022 Position: PGBUSH07/089127
Intensity: 0.0026 Position: 2971.7 Intensity: 0.0038
Position: 301 1.4 Intensity: 0.0030 Position: 3072.9
Intensity: 0.0032 Position: 3100.8 Intensity: 0.0027
Table? sition: $fdn. il f)%l é/&i Rglegﬂ%lﬁabi&é)léﬁlgtﬁ g. 25 1s

e RAMAN spectrum o emc._| prazaol e armEF

Table 13 reports the absor(bmditg heaks ijn the Raman
Ingredii@Ctrum Tabl e 13: PeakisSiandhink| Rasted |Spdatnctionof | mg/tablet

Core THRIEEM C [Taprazol'e, FormF Position: 100.2 Intensity:

Racefii Rdprsbis (F % F) TN Sitbday - | 2- (00 [PR&ivel on: 171 &0.00
Mif;@"“f cﬁéﬁ&’?@% rgf’;gLUH 5. 311 ﬁilﬁns'ﬁ‘sﬁ{bﬂlierz‘” 40.00

a A-A-4 o

Micrpgryalding Gelop@ sl PH op: 8F1. 41 d elnls gg“enf464 87>
1

101)10846660. 5Posi tion: 5336 | ntensity: Bosi-tion:

Lact@tMénohyéwtesiFosemast 403 Ppsi NFon: 69‘1196 |Pttesnd i y: | 5875
Lactebe(80) Position: 715.5 Intensity: |2.084 Position: 7748 0

Micrbétyaalint Celldlod8\Wad Pt oh: 86. 8| | ri{lénsj Pitven?’. 217 58.75
102)Position: 877.2 Intensity; 1.1 12 Posit]Bimde898. 2

Lactés%‘l\ﬁ&%dh Mrat ForndePFhdd ON: 0. 7| I NeNnS| Dituent. 336 58.75
F1031g?| e} 1020.8 Intensity: 1.520 Positjon: 1081.5

Sod b SERh Wt (AR T TP R OL I BT el Tlcedo3 12,14

g/{oﬂwﬁ%ﬁeﬁﬁkwwéﬁﬂ@a%’ﬁ T on 1227 (MPenkClgas ogg | 08983

Position: 1269.0 lntensi y_ 6.256.-Position—I12986

vvvvv T TOTO

Maghesiwn Steagate 2 538 Position: 1812 3 I@pnaﬂﬂ?ﬂcmﬁ 544 1.980

Subcodosi tion: 1338.4 Intensity: 15.434 Posi |on 1360..2

OpadrptyenN$i10Y25-A BGRGr Posi ti oh: Intd8d. 9 | WbensCogtingl. 700 36.67
Position: 1432.8 Intensity: 5.905 Posit| Bhateritl60. 3

Puni‘iél:f%?ér* y; 2.586 Position: fgp 1.7 Nmt ensolvynt 5. 232 qg.s.

i s e ey L m—
1 &t O I %,ﬂ D 'c . .
Acrylebdh 93 r}?)ngg%aﬁ | ntensi{y ?5] Posi t | pf:;3014. 8
Lnt.ensity 2..247 Positi f"‘.' 3073 €5 t‘a"t:1 4180
Purifretk WMath- 31030 I ntensi VA tJ;t,?A I:N:/. Eﬁ%e’}}lgl_ o qg.S.
Total I ntensity; 1.871 Position: 3150 4 Intensity: 1. 583 403 .4

*  Ren@Gkd djwikg groc@Bings t he DVS i sot her m of racem c
11D - ihdiageaasel of theiapralfent ilepiovsd by diive tmct olngrediant Datgase.
q.s. - 0Eh@Ht gheaByat 5% RH, a 1. 05% wei ght gain from5 to
N/A - 98% Hca‘tﬁé‘@ol@eﬂts 3R%emel ghdurl@gsodassing 95 to 5% RH.
1 Cdnbf r&aaidw'@szﬁﬁaf @lyet 1&1%/g1¢¢51f409qﬁ13 on study of
2 cifflhnb ht?ﬂé 240 %9& Ja N ﬁ% tHlERg ‘Wf&“’ SNF; s;}imm
Y d tdic, USP.
o GBS PR L e e s fsunabitron
(-10.4 ny) vvas prepared in a solvent m xture of
acetone (2.0 nL) and nethylene chloride (0.5 nL) at

[00194100M  PAPEEAGH R rafddSdt@tire(Pastndifichi e @dsewnt with USP <71 1>,
provide a turbid solution. The vial was seal ed and t

DelaysbRaleassrMothed Befnd to ghatigs the B¥ dletegtion ey deeth n the acid e of the
ot PR AR O RO BB B g s et
of 304 i R¥ak RiSedd aRNesise@ b ut{of Gk w'Ebe d40% inéd zmouﬂeecﬂe@

using a col orl ess need| e of racemc |I$praz g Fofrm F ted
dissolari prgfitep of theitahitte contmping aprmisflapragole fogny 4. ¥, gdqgare presente
mTabmlvm' ch was nounted on a glass fiber in random

ofieéntation. Prelimnary exam nation and data

collection were perforned with Mo Ka radiation (I =
108466603 71073 A) on a Noni us KappaCCD diffractoneter.

Refi nements were perforned o an LI NUX PC usi ng

SHELX97. Sheldrick, G M SHELX97, A Progranfor Crystal

Structure Refinenent, University of Gottingen,

Germany, 1997. [00150] Cell constants and an

orientation matrix for data collection were obtained

froml east squar es refl nerrent usi ng the setting angles

o NN PN PN Y e o T S P — —



usi ng SCALEPACK (Ow nowski ,

et al. su

pra) was

applied. Transm ssion coefficients ranged from 0.912

WQ 2008/088333

Intensities of equival ent

averaged. A secondary extinction correction was

applied. The final
| east - squar es,
Table ' €€MENt
I'ntensity.
met hods us

coeffi ci

Rerh e

ent,

T

refined in
was 0.0010000 (in absolute units).
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Br syntheses.

60 min
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m.ni mzin
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IRALS;
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the funptr

LB I Juri IIaLI
on _The mnlm

hf

\AL
LA'S

Form B% d
wher ¢

of j neddas | f

)

=

P (B® 2 +2

[J(F¥ 2) +
Fcl-33 (3.6) O

(0. 14T3P
014379 €6

21 +(0. ©825P)
er iAPFdeYor

65
L 56-74 (7.4)

wer e

taken from

the "Intern

ati onal Tab

|l es for

Form Kr yst

Cryst

al I ography,

al I ogg aphy. |

| nt4yr nat i

Yal47 (€3.0K

onal Tabl es

uwWes-7ACagE M

for 83

89

Cc 7ol jasdye

rls:85-95 (5.0)

s

refi nenments,

GRS

only the reflections with FO 2 >2s(Fo 2)

277 reflections used in the

;de?ﬁfs'PaNdézzrile%%reE&@é&S 4.276.8 and

[001950er € a&edelatitv&ﬁklowbﬂrﬂassmgut&n phofiletfed thoFoti7 Baablet was unexpected

refl ections
based cgl),tgp @l%ttversg

Form I-\E'Na

[e US

Fﬁmﬁéﬁéﬁtﬁ

the
41 e

BISHLAL bRy T8 BR The wbtes

( ol sRAMI siak lstrRSio R 86@ &fe@td Form A
mntalﬁ%Fw}g%hgggﬁjagsdt ‘?&’g‘t eélr Sst andard ?Jlew atsl on) 0vvl th P
and Form keiFghmddiwanslowet ightesdnd disednein the dissaptiorgputier fan Form A and

di fference

Fourier had a height of 0.63 e/ A3. The m ni mum
negati ve peak had a he

[00196¢al cul I%\tﬂewlxﬁplﬁlﬁﬁt@ébﬁl%;vtﬁ@o‘fﬁéﬁ dlapragpl¢
Tablet&&bﬁﬁxﬁﬂ:&ﬂ;‘ée Ngfy%ggéérggmé”ﬁ

-0.46 e/

r
Ekgpﬁhc

l.
rae,

J .
C.

Col e,
F

tandard devi ation of an observation of unit weight
s 1.07. The highest peak in the fina

grpnég ? Séé-R/e\lease

J .

[00197|]/b CabéTheRio zﬂeﬁz{tﬁhﬁtjr of Jlapancle Tayl dﬁlaye@-re}ﬁ@&eaablets containing racemic

&Stﬁﬁtﬁdqﬁ%ﬁo%%@%}’ (e)f ilaprazole from

t

ﬂaprazetro?mét

1laprazBfeQ¥@

allo

i

Biriagt ol s

BB FoaSé %16@4 maifRoturk09d 8&tridarin@XhEple 8

waS prepared using ORTEP 111.

398

Johnson,

C.

[0019&IRT EPIStilqiy Resign andiMise gsinisteation; 6@@ spBjests e randomly assigned

in equil SRR et hr

??SGqQF307$§0PpS

US A 1996,

éﬁ}st

for Wndows VI.
1997, 30, 565.

Atons are represented by 50% probability anisotropic

thermal ellipsoids. Packing dlagrans wer e prepared
Table 33 ng mﬂmﬁeﬂm%?n D. J.; Prout, C.K ; Pearce, L.
§ﬁ?1 C Lry5ta||09§ ﬂMng@Q@&Qkory,
—45933“”' ) oo e'*&?. Mm:d asAas edI In? égr $Hda 3
lAddltlnnnI6f|nnrnc We gléenerdted Lo k- a gy o HY *FQHHB
Jrodel i ng d6f tware 109aBR60_5 001%3? v of Fom F
Xrystlal ddba and cryEem Fographi c HafaBeol | e t i anForm A

paraneters for racemc ilaprazole FormF are provided

in Table 14 The nonoclinic cel
108466608 | cul at ed vol une are:

a=

A, c =20.9109(16) A, a= 90. 6
90. 00, V= 1749.07(19) A3. The fornula wei ght of

il apr

azol e,

FormF is 366.44 g/ nol

11

8469( 8) A
102.

86,

par aneters and
7.2242(3)

b =
224(3),

g

and with Z =4 gives

a calculated density of 1.39 1 g cm 3. The space group
was determned to be P2i/n.

structure obtained is nDderate

Y N NS

I N ~NAA

The quality of the

as indicated by the




data with />2.0s(/) 1706 refined extinction coef
0. 0010 nunber of variables 252 |argest shift/esd in

WO 2evalssyxl e 0. 00 0. 066 10846660. 5( FO 2) 0. 174PQDUs0e%639127
of fit 1.072 a O w nowski Z. & Mnor, W Methods
Enzynol ., 1997, 276, 307. [00157] An ORTEP draw ng of
racem' c ilaprazol e, FormF is shown in Fig. 27. Atons

Form AT, {62% g:mmgtggfa E(p ' Eltébyetanl sotropi ¢ thernal

Form asa@ pr e G Sl'”f' nyl group is
P‘W Soth enantioners in

T e i em%?%%ﬂé Teas
Note: ?‘@%}’ g s i e P ) o Sy o R TSR fst

SUbJeCﬁlfﬁﬁ?%Wﬁﬂijrsmﬁ' Mfghlights the major pnanfl oner wth

a solid bond between S2 and 0 10a and the m nor
100199 nant i&mbpptsmcteiwed allakgiownb oracistowersfasigon, anebrding 0 the sequence

soup PS5 St o hSoED e APPSR S TSRS 0 e

on Day A6RHB1§R0cc0RE Bad B&nSoRiptdid MElldiy wab a iashduthterval of at least 5
enantioners is not a 1:1 ratio. [00158] Packing

days betivaerr émiomsexﬁs@plme@né heh subjdst respiged 3 eipwttﬁ racs@]ﬂca%wrwie 40

. BB ORI B F P, BROPRE) L el g e

the regi@émMoFwiitly e had bedicdssigBedC@npp@xilesclyiod oo haﬁs.s Relgtas ofre fasted
i | aprazol e nol ecul es runpi n peerendl cul % t he
for 10 Bews prp1 togapaired rragihed feﬁPg WWS&%S?@ ¢ standardized
%ﬁ@gﬁ@ole nol ecule fromthis crystal structure (Fig.
hlmh‘g and the il aprazole nolecule fromthe FormA .
[002003r yst Banspile @oliaetbor( :ﬁncanoha)tlyshO\Xiaﬂrasolgmlmm sulfide and ilaprazole

conformati onal siml th zol e, nol
sulfon R oG ER St A UEV AL FAE- BTy el S e ed Starting on
Day 1 8{d H&Ir%&dss@mhébss of 1.hayer s 9, B apnazol, esml eg.ugesd 32 hours
packing in a alternating "ABAB ar rangement . [00159]
postdoply idraagle perinsin ddaser eonotnsrativeb fiilspwaele ware detemwnehpsing a validated
e ) 0l
LSS B PR Ry RERF, PR SuH P El IR ARY 228h o
ilaprazotd @dulsenetitRSitdstwda3s®.00mgims. wikh 20.109 d[m@&[uobofpiasmga
[ngoﬁjattern observed for racemc il aprazgle,

o5 erPharmachbinein aBe STHBUSHARAIIS: TBFmeaDes Raragers for
1Iapraz%Wé‘@te ﬁ%&ﬁﬁﬁ%gtgﬁ?datrMOl@é ﬁﬁm%httaﬁﬁle@ﬁ& Rth Wi f\l‘oﬁbﬂl
group. here |8 ose cont ct of approximtely 3.2
Profesklena/héuéansmhé ldﬂbgagh%(ﬁ@m%hmahae\/m 6A)enant i oner ((]

and t he tr.o atom-sec e
fo02037g),, R haiBereBingl S GRPoTHy Gl B eAd G RN il B
concereh 0l Hhet@FhkiDthe %@ﬂ@é&@eﬁtﬂﬁoﬁ)(%@ aRe péeﬂ(andnﬁi dmbentration

in a poSition to interact with the sulfi n¥
(Con)Tiven wistsD g RbdsOWecOBEAMTABEN BATSETPRORITBIAY G ﬁow tAne 2éro to the last

quanug%gj: c%&ﬁ%ﬁ@%ﬁéﬁ% o%}lqu% orerrren;ﬁa n&haggglrr&zg_ul_ n half-life

(tins), ApPaPert bRS ﬁleﬁﬁﬁé@@L/Fﬁmﬂr@B&Qhﬁl\r(ﬂmﬁb bgmdrﬂbuﬁ@pwzm)ve
interaction since the shorter distance (3.0 A for Form

{902931 and Budlaprapele teotwen A)d tigpetiral legsrigumy ef Geednd HULCReN analyses

orarEEBRESY 0 RS A R

crystalnfohg asivall a€ e pdrdbmadfieanst sabrcviekied svithit sogueddee Ppaﬁwieie mgmparisons
between the two forns is different. The, packi
betweqnac@pigdlentarelgr Bpms & o BaadsFargy Ay wers r?P’éd‘}CFeéip rl\ﬂﬁfe}w gercent
conﬁdgﬁe%ﬁ'\%&dfof RidnE bﬁo%v%ﬂfg Wy bBrwekd reé%ensmeﬂe REmpAEMm A
cryst structure, the rs run parallel to the
crystal | ographic ¢ axis, V\,hl le in FormF, the layers
1084666%5n per pendi cul ar to the ¢ The | ayers propagate
in an alternating fashion fg the Form F crystal
structure, accounting for the doubling of the c axis
paraneter. The cal cul ated density of the Form A
crystal structure ( 1.396 g cm) is slightly higher
that the Form F crystal structure ( 1.391 g cm 3),
suggestl ng FormA vvoul d be nore stable at O K. [00161]

A e o o - o a1l NI~ 2 a2



scan range 2.507 - 39.987 FWHM t hreshold = 0. 050 (deg)
scan node = Continuous Scan intensity threshold = 30
W@ p@s/0sd3By scan speed 0.0040 (deg/ m n) FWHM r aREDUS2007/089127
(n-1)/r i =2 sanpling pitch 0.0200 (deg) preset tinx;
= 300.00 (sec) System Error Correction: [NJ Precise
Peak Correction: [NQ Table 16: Peak Positions of
{()020»4]3I apr Eﬁ@l’l‘ﬁac(ﬁﬁﬁéﬁd R&REE: R@éz&%ﬁc&ﬁ%ﬂ@@@@ u%{quééﬁé fdriiprazole
he TGA thernogram of racem c il aprazole, Form
(linear hnd Tb@élmarrﬁﬁﬂrmaﬁh folkerving adobtshelighof # ssgled mpombdese ah daprazole

0. 4% wei gh etween 30 0.0 [ 00166] Fig.
as TACer 1{@”[”??% &E“‘?\hgk')?fnﬁl\e enqrﬁen?egc}gﬁ%ﬂ? g%pr azol e, Form
[00205!) Th M@lﬁgfh Hﬁe[cﬂk@n@ﬁ@bar@ﬁl@t& EQ@EnAés fbd BlabGa (I8@AzolSdoncentrations

C. [00167] Fig. 37 1s the proton NVR Spectrum of

foliowmg@émmsttalnap oAz single 4opgoral dpgoipacaryc Haprpzale, 3P gnB,; or F, are
resent gu@ solvent -not to il aprazole. Peaks near 1.0
P g‘rjwén . %%mare due to TEA, which is used to stabilize

i laprazole in solution, and not to ilaprazole. [00168]

Fig. 38|stheIRspectrumof racemc Iapr }%‘ﬁ lﬁ rH
Table 33: Ta@@ﬂ@ﬂagpwgleﬂﬁé’a@ww%ﬁ@éw b Haprazple pgHgalhy Adult
spect Suhjectrdiollewing: Admigisiratian pRe Speda T e @Rl Rageeikacemic
| | apr dptazpleFoemmslABdei Fi on: 716.8 Intensity: 0.0196
Posi tion: 729.6 Intensity: 0.0262 Position: |AA |

ntgpsi ty, 0. 0650, Posi AUgp: 78RUZ,| ntensidy: 0.QQ3F Vz/F
lhg' on: (hﬁlog@ﬂlniemﬁghfynmo (9 QinPpsi ti@p: 825.(0/h) L)

IIll:IIbI ty: u quo FOSTTTOIT. InI enS|Iy U. UZr7o

oanci nnn Q.

J— _-_n_

N %‘I%LI UI"-Il-g‘ u | IIL TS0 Ly U Uo FUDI I UTl. ‘ﬁé 44
nt ensi t O 4 Posi I nt \ 0
Mean Bosh 1 on A 14060 H 1t orepoas ﬁilpos. Y bsy0; 9gd° 11160
CV% | b%nsi ¢ 0. #P08 Posifion: 968 8 | ntBRsity: o 7Bizg 81

Position: 1015.6 Intensity: 59011& Position: 1021.5

N  ||id&ensi t44: 0. Q28 Posiddi on: 108B7.0 Int#énsity: @41 15 44
Mean P0si .21 on3.5007522151 nt €832 69: M(B348 Podi4d (1¥6) 110700  160.34
CV% lIngensi t3y: 0. @396 Posiszi on: 11%l. 4 Inbgnsity: 6201 11 76

Hosition: I1I193.5 IntenS|ty: FoPRg2 10846660. 5Posi ti on:

N IZgp I ptensi 4y 9 POSI 1] on 12787 Tntengity: 44
Meang % P%t%eiltn; 18125 %gefk ! SN on 7 0. %26%2( i 'tl'll%? 134.72
CV% Sl ti ' 1 QQQ l-pt-enst f \1 O 2/1’7 Paci %% y 54

1
\VAV by v LIV A~ | ll Ull

& A“W%‘S‘@':a’i(hlf“ﬁi‘)%‘ﬁglfﬁ 0.0112 Position: 1375.5 Intensi ty:

003 Pos) 1 [ely 39Q. 2 7 |, O0¢ .
100206, 51 Japfsleciy 1< iyl BUEP Rebtied g3 R0 Kbt racemic
11apraz@1&ﬁékﬁvzﬁ%ﬁhﬁm©tﬁred114&&&“5)1& fle@Ng) hyera@d%aﬁt PDaburs,emd the mean tyax

1521.2 Intensity; 0.0148 P05|t|on i4|nten€ %1 A
ranged(frqn g tpdlsi ko LlapgggleanqanCansind A wsgSighigshior Form

t [
and o g Bg, Hlee ol 1 ﬁ?inv%%“?%f"%ﬁ@%@ BRLF gy were
approx26e8ly0200n keh 35 % Yowe, A8h&EtiReSs] thiuo thos@Valesbkervehir f'igrm A. The

0. 0046 Position: 2841.8 Intensi tﬁ 0. 0040 Position: 0
mean Qg7 807 AlLevidyes for 0TSl frasa i ofe K- werg anproxipafely &5 foyund 14%

0.0079 | 0-
lower, ey sty vER o B A SR Ao R values
were sniGR36r tROFbinOA, B3ARIE, hnd ringed from: apPrd3@a&i6ly| DO 6P hours The
Fig. 39 is the RAVAN spectrumof racemc il ra o%e,
mean gppaien| oralrglparancegng éﬁmes@fﬁféﬂ%g’ér‘flﬁg’ﬁ& @’eﬁfe‘a s ﬁ”f Rign B and
Raman spectrum Table 18: Peaks in the Raman Spectrum
of Racem c Il aprazole, Forml. Position: 402.5
Intensity: 6.251 Position: 423.4 Intensity: 4.046
Position: 439.3 Intensity: 6.695 Position: 467.2
108466895t ensi ty: 1.280 Position: 388 9 Intensity: 6.226
Position: 537.0 Intensity: 294 Position: 575.9
Intensity: 2.058 Position: 602.1 Intensity: 14.741
Position: 608.4 Intensity: 19.813 Position: 625.0
Intensity: 3.686 Position: 641.3 Intensity: 0.343
0846660. 5Posi tion: 671.9 Intensity: 6.680 Position:
687. 4 Inten3|ty 10. 109 P03|t|on 705.1 Intensity:

AN NS A " 4 = -—r o~ 1 e AN NS



Position: 746.3 Intensity: 0.223 Position: 757.2
Intensity: 0.657 Position: 779.3 Intensity: 13.833
wWeoBN3383 814.4 Intensity: 7.625 Position: 82BCBUS2007/089127

Intensity: 3.724 Position: 839.5 Intensity: 3.268
Position: 858.2 Intensity: 0.596 Position: 872.3
Intensity: 2.936 Position: 883.2 Intensity: 3.271

lowest RS drld OJQ Tﬁ%?eigﬁé tﬁ@ﬁhﬁéﬁc&lzangﬁgls OQ%JANOVJQ% sﬁmmanzcd in
ntensi osition: 937.9 Intensity: 0.6

TdﬂeﬁbSltlon 964.6 Intensity: 12.167 Position: 1022.4
Intensity: 5.498 Position: 1058.4 Intensity: 8.147
Position: 1078.3 Intensity: 11.286 Position: 1105.5

Table g@t en SﬂtﬁtYstlca]l% n@% bt PiRRmadokfietié PhithRA& Hsitinalkd f&68

osi t th AYR, 4822 Position: 1195.6
IntenS| emilcli os)lglt%% o% 1218.6 IntenS|ty 11 741

D"“'*"‘“ 1') Rt-enSt +—14571Po

|k araetsy. muh'zg et oo ,,?Q‘“@ fidépd Iherval

MPosi tion: 1312.9 I ntensityRegmendkvid lmﬁ!},A 1338.2
Cdsntensity: 115.936 Po$i#9an: 1390. 7 |nter%71t§§ 4.95%h9
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Regiment@risinmyF as20singe ilmererale 4f-mpdaered-releasedablely
13.334Posi tion: 3127.2 Intensity: 14.441 [00170] Fi g.
40 is the DVS i sothermof racemc il ap[gféol e,

| .
[00207the DVERd lewenavmis pbihe 98%ocondisigise grervelider the rzg%s ﬁﬁtheafentrai
Y0 \\e bl
e
Form SR egfinen B) apladizetoes sifigle wrd dpOd 1 40&ngﬂab,het aj;rF orm A (Regunen A),

cont ai ni ng 10 nj L of acet was sat ted

were biejosipthg Jor e ‘%PW!&HB?PQ&H%E&O et @ USRS sfﬂ fngifhe
confidelle 1ﬁ’t@R«raf§)ﬂzc§rﬁ$tethuée M pytes, akd Amﬂ] ﬂiﬁp&ﬁ@@ﬁlﬁéﬁeﬂﬁ(ﬁcmed that the

e resulting slurry was fi1tered through a 0.2 mcrog
valuesrfyrl B B wees afipneomately HE% ami 3% lpwer, yesaectivaly, thap Hge observed

placed into a refrigerator. The resulting white

fOrFO% ‘d was collected by vacuumfiltration 11 days |ater
(00208 FormeBowkObund] ofithe QKRP@nIﬁﬁéﬁcenmeﬂfaEsrfanémrmos of the central

il aprazol e, Form B was obtajn S @5@& 19 F
valuesq'fenrilaproga e admanisfersd 2 B sme @leAOS@rH fhﬁré‘ orm
(Reglrﬁ%r@&%%ﬂ% at? a(asznr RPQALT e 0P f;h-g%l 8o Ldletlas Gorf A](R%Eﬁﬁ‘ﬁl A) were

f&riF tor racemc il aprazole, Form B. Tab
below&iblb@ﬁﬂiﬂbéql.ﬁhéermeahﬂt omm fa‘rl(ng AN, had AR, pa@ﬁ@rqqnﬁdence

mtervthqgl:dté)gg éx? ng é a&‘$l ﬁggx‘& gst 4 ﬁésollg crl gllag 1156\5.2% (.E‘“? (3nd &LEC values
followi{g ad@fini@tréfdn HFm T @8L a%ﬁro@nﬁe@alyq 58 £ 15°0D% h@ver, respectively,

chraracteristic grouping iIncludes peaks at 3.7 2Q 0.2
thant}ﬁ@olﬁ&eﬁfed@)rlmrﬁuz() 6.8 2Q 0.2 2Q 9.1 2Q 0.2 2Q

[OOZOSﬂlé asur H%ace%i%&Pf Sgﬁg%?%r %%;@%nﬁaﬁ Sg}%@%ﬁ) éga Single 40-mg oral

dose of hﬁ’;ﬁﬁﬁﬁ@ﬁseddﬁ@ﬂ%l@asewﬁﬂét@ emeiningduith B, thetotddaystemic exposure, as
Process Condition: X-ray tube Snoothing [AUTQ target

= Cu snoot hing points = 23 voltage = 40.0 (kV) current

= 30.0 (m) B.G Subtraction [AUTQ sanpling points -9
1084666078 Sl its repeat tines = 30 di }Ser gence slit 1.00000

(deg) scatter slit = 1. 00008 (deg) Kal -a2 Separate

[ MANUAL] receiving slit = 0.15000 (nm Kal a2 ratio =

50.0 (9% Scanning Peak Search [AUTQl drive axis =

2Theta/ Theta differential points = 2 1 scan range

2.519 - 39.979 FWHM t hreshol d = 0. 050 (deg)

\ 0846660. 5scan node = Cont| nuous Scan I nt ensi ty

. o NN AN




near 5.32 ppmare due to solvent not to ilaprazole.
1.0 and 2.5 ppmare due to TEA, which is
W s@d/083333t abi | i ze il aprazole in solution,
[00177] Fig. 45 is the solid state 13C

Peaks near

i | aprazol e.

andPeiDUS1007/089127

CP/ MAS NWVR spectrum of racem c il aprazole, Form B. The
spectrumis externally referenced agai nst glycine at
measurkd Gy 3aPRIdle T, RRBKSCI Fad r@;ﬁlﬂaﬂﬂﬁ 1 Phand @@%NW@ respectlvely,
spectrun1are reported in Tabl e I Table 21: Sol
relativetoet sngle )-mMgoReddes of dnprede as éelwedprﬁkzsﬂ tébieirs&ﬂmasmg Form A.
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10021105 t oyamply 110¢ Splid Shs £ Kogkoisdy e scermi Hanpiale, orms A, B, F,
Jon: 1043.6 Intensity: 0.0534
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absor bancg,RedkBohdICHARIIIAS RO HP AC B! Whd Fldd te PBicebo Blend
Peaks in the Ranman Spectrun1of Racemi c | 'aprazol e,

For m B. PO“I[IUH 402 sou POST1i on:
419.7 Intens % nggquésﬁj@(%m IIl ensity:
4.555 Positi 6ATM4EoFRMn o My IBeehO T bn? 492, 9
Intensity: 2 7&6 ﬂR 660..5 nclflnn S0 3 lntensity:
3.524 Posit|i 4815361637 nf elidy: 2. 9939Posi ti on: 593. 1
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Position: 754.1 Intensity: 20.453 Position: 816.5
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Position: 1094.8 Intensity: 9.593 Position: 11 10.4
Intensity: 7.641 Position: 1128.3 Intensity: 23.427
wWEPEBN3BB3 1166.2 Intensity: 13.097 Position: RAPDBSA07/089127
Intensity: 5.552 Position: 1216.8 Intensity: 15.624
Position: 1271.3 Intensity: 59.718 Position: 1292.5
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Posi tion: 134078 T eiSkPosichn fn)POST T 0ON: 1390. 2
Intensity: 463348 st rron 14006, ity 24. 397
Posi ti on: L4§ 3 % ity: 163 fi ron: [1460.1
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Intensity: : Hﬁ Total D bi 101.4 1 sity:11. 283
Position: 3130 gggitg.' 5.{490 [8??20] Fig. 48 is
the DVS i sot¥erim ofl¥zceni ¢ i | gaprazol €, Form B. The
DVS i sot hernbtAdws a 0. 0B%Wk] ght | 0sS-ht 5% RH, a
0. 04% wei ght sggPnifrom 5/ to 95% RH, andd a 0. 0D% wei ght
| oss from 9555025% &2 [ 00534d |Exanplei$: |11 aprazole
Sol ubi l'ity Studf es [[9G182] 1dke squbiIiFy of racemc
i | apr azol, ep EOLIR, oy shiv spelIRLity conaredto pRGHLY AaH pBis.
exposi ng themto various ethanol solutions having

various pHs for 1 hour.
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el

62.5%

€

mx

r

Tabig i i

shown i
solutions (

varyi ng appar ent
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oligs.7Fa
n 1196909

hqyrs 1
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o etipano

6660. 5[ Q0183]
B, and F, were
| sol utions of

[he; ppal lysigswas repeated a

eck—the~Teproducrbr ity of the

results. The results are shown in Table 25. [00184]
Exanple 7 : Preparation of Characterization of Racemc
Il aprazole, FormE [00185] Approximately 82.0 ny

|| aprazole, Form A was added to a solution containing

6 niL MeOH and 6 niL triethyl am ne.
di ssol ved usi ng soni cati on.

The

solid was

The solution was filtered

through a 0.2 mcron nylon filter into a glass vial.

The vi al

openi ng was covered with al um num foi

containing five pinholes and |left to evaporate at
anbi ent tenperature A dark green solid resulted
approximately 6 days |later and was identified as Form

E. 10846660. 5[ 001 86] The XRPD pattern of

i | aprazol e,

di ffract oneter

Form E was obtai ned using an | ne
The neasurenment conditions are

racem c
XRG- 3000

reported in Table 26. Fig. 49 shows the XRPD pattern

for racemc il aprazole,
peaks identified in the XRPD pattern.
1084666¢k33cem ¢ i | aprazol e,
peaks at 8.1 2Q 0.2 2Q 10.

Form

E

Form E. Table 27 reports the

nits XRPD

y be characterized by
2Q 0.2 2@ and 12.8 2Q

0.2 2Q Another characteristic grouping includes the
peak at 31.1 2Q 0.2 2Q Table 26: Measurenent
Conditions for XRPD Pattern of Racem c |l aprazole,

Form E. Measurenent Condition:

Dat a Process Condition:

X-ray tube Snoothing [ AUTQ target Cu snoothing points

I

AN N 7

o,

NN N



remai ni ng DSC events are nost |ikely due to

conconm tant nelt and deconposition. [00189] Fig. 52 is
w0 bss33biVR spectra of racem c ilaprazol e, ForPCEPSion7/089127

CD d . Any peaks near 5.32 ppmare due to sol vent

-not to ilaprazole. [00190] Fig. 53 is the solid state

1 C CP/MAS NMR spectrum of racemc il aprazole, FormE.

Thecla-[agdﬁgféﬁﬁd’d&gl is externally referenced agai nst glycine
at 176.5 ppm The peaks positions in the solid state

1. I.?r@stNMRe speniq ilapraote chapstarizad by chrabdterizz@ byraqunvdien xray
the nearest 0.1 curring at 62.4 ma

dﬁﬁaanéWFQB’WPFH5%R%&ﬁ¥éﬁ£Q§@ QE §§84666095Tab|e oar

2. %b?ﬁmﬁ& ﬁaljcogqpugﬁoﬁ ?@Ikiﬁhli)ﬁfnlg%%%@]a&dlsleﬁ@ﬁ&? RbBprikiag M

Fig. 54 shows the spectrum of racem c
therapdutiaghedfticgye FopmtBf a Thstalliepfoak ©f sacemid igtpearol o fTdbinel and a
Table 2 Peak Positions of I|laprazole, FormE IR

phann@,ggt&aﬁgﬁpce@ 195964 (cm 4 cm) 688 732 756 823 866 890
3. ghﬁﬁﬁc&%& &9‘%@511{@54)fé@§1§ 21883 gﬁbéut-ﬂ@ abddt ROMABar
_ 10846660. 51232 1259 1285 1300 1339 1359 1392 1434 1482
ilaprazo®17 1525 1585 1629 1733 1905 2363 2594 2800 2840 2889

SRR AR LG A A o

delaye€ edéak ﬁhﬁﬁlaééhtiasgl doagwiitioni | aprazole, Form A, B, or
vvere refpared and the dissolution rates of .the tablets
5. st forieating g eapteoierianal gllameatery dijorderiha mammal, comprising
admlm%ﬁﬁg% Q?atféﬁlt 2‘%@& Eﬁé%éo?lalthé} Juatdm fféch@@&rﬁ e ®f a FRBtalline form
ve an uantltatlv conpos |t|ons o racem-c
ofracerrimﬂamzdleoﬂdbmyhd rel ease tablets, nmg (inclusive

6 RnePr bRt Ehes0n TRy ) T f%ﬁ@ﬂtsﬂ%?{%@ges m about

0.001 xﬂgﬂcg\@@a&%@w@o%%&%d@ waglggﬁ(so 5uf acturing

process shown in Figure 55 10 Renoved dyrin

7. phevetdinegorm Dﬁracemwdiwa@tzek ahercistizedley @ sfideidtentC ¢ S NMR
ort A el di ent Database. q.s. -

pectrasllija?'gm %aqggr?t %‘?ﬁ?ﬂv‘ no §pp| i cabl e, solvents are
8. I”H[Hb@siaidtié forg qIraRessilfgazole Gonhiai nfuﬂmb{q@rchmbﬂenmi, by on

USP and _pol ){et hyl ene al ycol 400, NF 2 Contains o
differepiigl Senming elofEnenchparqerun heyipe aronsgetempusrarure nf phep 167 °C.
9. lﬁeccg#/stﬁﬁgg for NFrac@x‘ﬂg ﬁ’zfsﬁr%!ofea(fft&%tﬁ furttrel cheﬁ@c!t!:r?ieg %ly a powder x-

ous silica lum lauryl sulfate, NF;

ray dlffra¢tmn fdB8Bn HaQhbGehksTth €. Wi20s610ux 1200132620 pr @2 é@ﬁ;raad\’a’a.é °20 +0.2
o nodi fied to be consistent with USP <711>, Del ayed
20. Rel ease Method A and to change the W det ection
10. s éﬁ&%&%&\}gz\eg 9) %Sﬁl%h? 1%1&%1% é@i‘é Sté?%%cre{: &¥ cgﬁ?ﬁﬁﬁgg
therapéilmfc_fﬂey cécmge amauma)\f alceypgt! hineofiori8 @f ravemveidapusett of dem 7 and a

desi.r d di ssqlutiqgn profile was Q = 70% in 60 m nutes.
pharmageutich ]é’saﬁPfiH“f TR i | es of the tablets containing

1. r@%ﬁﬁﬂa&céﬁtﬁ:@f o%ﬁi!(:)ﬁro@“‘élaﬁn 1B, c@&%lﬁ Bt RO 6 BIu90 kg of
Tabl e 31. 10846660. 5Tabl e 31 Di ssol uti on Conparison of
ﬂapraz@bi ayed Rel ease Tablets, 40 ng using Racem c

I razol e r s B, and t age.1-3 testin e
b ARt Gasal st D s 4L B g plplsfiRby ) epmposiion i o
delaye&héiez[s@'pﬁ&ﬁﬁé%}:&hoﬁi @Mostlionsol ution profile for the Form
B tabl et was unexpected based on the relative
solubility data for of ilaprazole Forms A, F, and B
(A<F<B). The tablets containing FormB drug had a
relatively smaller particle size distribution conpared
to Form A and Form F. Form B was slower to wet and
10846660dj ssol ve in the dissolution buffer than Form A and
Form F. [0QL96J Exanple 9: oavai lability Study of
I | aprazol e from Del ayed- Rel ease

SUBSTITUTE SHEET (RULE 26)



Tabl ets Contai ning Racem c |l aprazole, Fornms A B, or
F [00197] The bioavailability of ilaprazole from
wa@led0apeIi3z el ease tablets containing racem c i | BEI/HEIWDE)89127
Form A, F, and B. This study were to assessed the
bi oavail ability of ilaprazole fromilaprazole 40-ny
del ayed-rel ease tabl ets manufactured as described in
13, a8 & tre{aggég%]%st% WirdERipdRnficty BRS&ier in a mammal, comprising
Adm ni strati on: e subjects were randonmy assigned in
adminigtguiag torapdtienisintreedthercof a thuraeuediyeficetivr supmt pTrapiystalline form
¢ 32%. 10846qgg“5ﬁfrn1A as a single ilaprazole 40-ny
of racepl¢ HINOlHeAU® Tabl et . Form B as a single ilaprazole

14, HOreTBetiS] Aedn' B, 9t BRlaglounf®iMpfazak MnfihiB@ted ranges from
il aprazol e 40-ng del ayed-rel ease tablet. Note: Study

about HEQIgmgks taalriun 58 me/leglofdublectiBlyweight psadat fol | owi ng a

] Ni - f g bj f 3
15 pb bRl orbihiosRk PR E kBT ] Pyl RRETE Grvas N

spectraHa@5Heaks #a5HI10M3 Adq0rdinAd 0t t he sequence group to
whi ch they were randonjzed. For each perio

d )
16.  clhwrarynéatiars fope g4 racsmTHIPrazolmef Saitetd. bwtiisa gharagierized by on

i i %@h?‘?@@r i RirfhotBrede Q4 oC.
(hﬂaﬁﬁk?ggégﬁ%ggkgﬁn as d%ﬁs ‘géﬁgg%&¥ e Tdoses of each
17. pere owgstalbacfonawfjractnic dgeiacddoiXldosEs fother sbendterized by a powder
.| aprazol e 40 ng, each dose admi nistered wth 240
seray CiSREQTEPern S RGT S P b L0y 201 Vot UEe20 0.2
on. ot j 4, Whi ch they had been assigned at
Ze’mgg%?%igﬁﬁté jQBSOO hours. Subjects were fasted for 10
18. hephsmpkkfical @ndRsitivg fanidhibaing gasticlasidtsectetiod, icbmérising a
hours postdose when a standardi zed | unch was se(égd.
therapeutigsibosessivg paow|of 8 cr ysehlinglgrmpiod ﬁ?ﬁ%ﬁf@fﬁoﬁf‘aﬁ{ Bylpanda
] I i nd il aprazol e sul fone plasma
phann%%ﬁ@%%&%ﬁ%?%ﬂgé%ﬁ?ggdeternined from3 nL bl ood sanpl es
19. cAlphacteditebbrompgition oDalaird 181 cotdiming aljqprt &€ dsahout ARdrg of
i 0,5 1, 1.5, 2, 3, 4, 5 6, 8, 10, 12, 14, 16, 20, 24,
ilaprazsle- 5ng’ 32 hours postdose in each period. Plasma
20. CAR Fbﬁ@rﬁ(aﬁé\hicﬁ%nﬁfosiﬂoﬁ%@?aﬁh@9\%@{6&:@ ﬂiegihmiﬁkﬁ;@utﬁkﬁﬂi Bémposition is a
validated LC-M5/M5 nethod at PPD (M ddleton, W). The
delayefl oslegse phariotacefticgueomtposiionon (LLOQ) for il aprazol e and
its tabolites wa . 00. ngk | . L qu o
21 RO b S B et ity Py Pl fl Wimprising
adminAfaihY $€5 patRihainmeo kisieifiach@ageatied Br ffcctve arhaipn af ekeystalline form
were estimated using standard nonconpartnental mnethods
0fﬁw%ﬁ@?ﬁﬂ@ﬁﬂ59f?%“¢4%fessional Version 4.1 (Pharsight
22. Oy méﬁlH@B%lQﬁm\fﬁﬁyfﬁe@ thel SAARLHS 2 | iRBlet& ranges from
ené%0|nts Included tinme to reach the first
about @0@htigfkigablabowdfaenkg af subnec( body geipht ner day.t o reach t he

23. E%%Eyéﬁa?l?%te tlp)%{ai %% IB%ES‘Q;CT i@?@l%ﬁ@?‘%ﬁ%@%{a ggﬁ%ﬁder x-ray diffraction
pa&enﬁgdﬂv?%geﬁﬁé 4QN 9By SUP? b%fﬂfi 7qUv ¢ o(2AYQ) 2f Koo ti g °Z@,trag1d 25.128 =

ast quantifiable concentration (AUCt) and
02°26nfinity (AUC ), term nal -phase elimnation half-life
(tf/2z), apparent oral .clearance (CL/F nd . appar.en
24 yHresrsstgiing formrothrace e 1’(‘19?/2131)‘3.0%9@6%%1 Aggg ql%ﬂ%ﬁfﬂ&f?ff@@ﬂ
dlfferegﬁa§%ai ysge% o? %/tgﬁhgﬁ%%&%k@%?wﬁggéﬁtﬁg fi tt%ggbt hat 37C
i ncluded fixed effects of sequence, period, and
crystal formas well as a random effect of subject
nested wi thin sequence. Pairw se conparisons between
racem c ilaprazole, Fornms B or F and Form A, were
10846660onduct ed. Ni nety percent cgnfidence intervals for
relative bioavailability be fieen regi mens were
conmput ed. 10846660. 5[ 00204] Phar macoki netic Results:
Mean concentration vs. tinme profiles for ilaprazole

(l'inear and | og-l.i r i ng
adninistration%%hégﬁ@ﬁﬂgﬁéﬁ%%ﬁid%ghggebgse of
il aprazol e as racenmic ilaprazole, FormASB or F, are

e o o~ F A/ =1 o o,



confidence intervals did not include 1. For C x and
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19. A pharmaceutical conposition of claim 18,
contai ni ng about 10 to about 50 nig of il aprazole. 20.
wo2@kasizateut i cal conposition of claim19 wherBCTUs1v67/089127
pharmaceutical conposition is a del ayed rel ease
pharmaceutical conposition. 2 1. A nmethod for treating
a gastrointestinal inflamatory disorder in a mamal,
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a therapeutically effective anount of "a crystalline
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delayed rajense pharmasaitical1ompREItigAmat ory di sorder in a nammal ,
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33. A pharnmaceutical conposition for inhibiting
gastric acid secretion, conprising a therapeutically
effective amount of a crystalline formof racemc
il aprazole of claim30 and a pharnmaceutically
acceptable carrier. 34. A pharmaceutical conposition
of claim 33, containing about 10 to about 50 ngy of
il aprazol e. 35. A pharnaceutical conposition of claim
34 wherein the pharmaceutical conposition is a del ayed
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treating a gastrointestinal inflammatory disorder in a
mammal , conprising adm nistering to a patient in need
t hereof a therapeutically effective amount of a
crystalline formof racemc il aprazole of claim30.
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