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POLYMORPHS OF A C-MET/HGFR | NHI BI TOR This Application

clains the benefit of U S. Provisional Application
wWO2007086918%12, 676 filed on Decenmber 5, 2005, thePCDIB200W®3383

of which is hereby incorporated by reference in its

entirety. Field of the Invention This invention

rel ates to pol ynorphs of -1-

(R -3-[1-(2, 6-Di chl oro-3-fl uoro-phe pyl)-ethoxy]-5-(1-

pi peridin-4-yl-1H pyrazol -4-yl)-pyridin-2-ylam ne that

are useful in POLYMOBRHEORA OMEIMEFRINHIBEROR gr owt h,

such as cancer, in manmals. This invention al so

relates to conp03|t|ons i ncl udi ng such sa

oTTphchPBlrgIonsS RS dha-BIRBd br S Spvigerel epricaiin 36: pasTs mea on
Decémbetr 52008, ¢ret comtexits affwhizh isterehy incarpdrated mwvuefierence imidsenditety,

especi ally humans. Background of the Invention The

compound .

(R)-3-[1- (2, 6- Di chl or o- B PR IY=BERNy | ) - et hoxy] - 5- (1-p

| pghisdinventiory Ireldtes iy rpeiyoiomhis ydf ) (R)-py-26+Diciory 3-Auarmphenyl)-ethoxy]-5-(1-
plpeﬁ@ﬁi@?l ‘n-ﬁﬁﬁézﬂll-iﬁ)tﬁﬁélﬁg-yfaﬂm@% a&rmawnﬁ the teatRRf GBRYAS cell growth,

he formul a

suct i, B e BT EeR THCERBATL Ao BT CC SPORPIErS fplng such sals and
polymerpbs tand Jto kiethadseofaysing Augh cenrnepifianstin thel teatmreohef ’inprmabyell growth in
man@fdld, ¥édelially@amBaaind 1 has anti-tunmor properties that
are pharmacol ogi cal 'y nmedi ated through inhibition of
c-Met/HGFR which is involved in the regul ation of
growt h and et ast at i Baskeseund skthelaveptiony \j de vari ety of
t urmpe Sorhpbﬂﬁﬁ(R)-aJDﬂ(z%L[bfchM%-&hudrdTﬂ{ehﬂﬁétmy]LﬂiuIpfpendln-4-y1-1H)-pyrazol-4—yl)-
ma
pw%grgﬁ%g?qgo%e% B th 8028 thd £ fepleGshudsblne il Y
Appl i cation No. PCT/I82005/002837 and United States
Pat ent Application No. 11/212, 331, potNn of which are
herein incorporated by reference i\their entirety.
Addi tionally, the racemate of coppgamd 1. is disclosed
in International Patent Applicat})o
PCT/ 1 BO5/ 002695 and United Stated¢Patent Application

a diverse array of diseas
of the | eading causes of N
t hroughout the world (AnME g Canc%r Soci ety, Cancer
Facts and Fi gures 2005. Aflanta: American Cancer
Society, 2005). The progression of cancers is caused
a conplex series of multi enetlc and nol ecul ar
is a@g@m %nqllﬁgqg@]g ﬁ@lb@gﬁécwylagﬂg Q’cﬁﬁem@fﬁqor receptor) kinase and ALK
(andpraaﬂﬂilrﬁmﬁhb ®&inase) adtidityk ompbunp i1 maamgummlprdpemes thidaanapramacologically
%Mﬁégl;&'zj - of E—%ﬂﬁék% r\mfck ifNolvE @ Ihthé regggllidn%qggwth and metastatic

houg e un ying denetic causes
progresitior of &

ew@fmﬁv g Wapers évpswne&m@s? "%PJ‘E??%QHB%PB“E%?B@S'S of ALCL
(andplastichiagye @b Sgnphetia) @oapburdi T isc dinclased tir Hitdrsatiamall Patent Application No.

PCTABSMHS0B5B37 AR Urkdd s&festAimnt hafikdtoh No€ 14/292,331, both of which are herein
incorporated by reference in their entirety. Additionally, the racemate of compound 1 is disclosed in
International Patent Application No. PCT/1B05/002695 and United States Patent Application No.
11/213,039, both of which are herein incorporated by reference in their entirety.

M| ectively are one
evel oped countries

Human cancers comprise a diverse array of diseases that collectively are one of the leading
causes of death in developed counfries throughout the world (American Cancer Society, Cancer Facts
and Figures 2005. Atlanta: American Cancer Society; 2005). The progression of cancers is caused by a
complex series of multiple genetic and molecular events including gene mutations, chromosomal
translocations, and karyotypic abnormalities (Hanahan D, Weinberg RA. The hallmarks of cancer. Cell
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progression. These acquired capabilities include

dysregul ated cell growh, sustained ability to recruit
whbwmodeoressel s (i.e., angi ogenesis), and abil irpgT/82006/003383

tunor cells to spread locally as well as netastasize

to secondary organ sites (Hanahan D, Wi nberg RA. The

hal | marks of cancer. Cell 20a0D; 100: 57-70).

Therefore, the ability to identify novel t her apeutic

ha | nhi bit nol ecul ar t ets t ar
20015 b Aoy kg apieearign offaiie) o gpl givass and complex,sach
cangex ltype [Fae bpemomsles ta ehibitagopnmo nirails ahd acquirerk capabilities that facilitate its
progrdsSig. egf RsBhchiked d@aﬁihﬁ’e%ﬁnéﬂfdetd# ulatddl & Gt %ustamed ablhty to recruit

blooé,g??ﬁlﬁl(l%ggnplg%?%ﬂ nqqg ablj_gxog @03 gétgépég Idctécg % ?Sf)t el 58 metastasize to
secqpderp @rganisiies (fanahenpb (Weinbera\RA.cThevialimarkss) pldcangerp@ell 2000; 100: 57-70).

Thef@m?é mﬁausmy té ety ﬁlﬁé’l@ﬁ&ﬂﬂ@tﬁ%eﬁt@ﬁhﬁﬂ thﬂﬂ'n%ﬁ&ﬁlﬂhhr@ets that are altered
or ns aVvl

dunl?‘gr lqrqgms%gjm grgﬁ) ) d rg?qu ; IIt18 pé?cgﬁsgﬁ thsélg gre CgWHIPE?O cancer progression in a
vanemefrt@mmemgmmﬁmntuwt negHi | e mai nt ai ni ng chemi cal

anExgiRe b i ®hitdd Sthid® PhishtyApplicaRé Kib.eB /212051 Bdskriteé tehreparation of
comk&}‘\g nit wl'g)ch Jla% fgurfa t? %Q%g\o @uts It *sh %Q\I?%r%gdlt 'hQ\Y e;[l;ﬁ)lm%mc forms having

vides a 'l ne orm ase

impropen) -peppries, (zuce @s cHPtvest Fystallioive - fisrelyjon -ERPRRRS/) amliqr 1 decreased

hygrogdopieity, Wil nhingdinin chierhiydl aZddnaritioyedic $1bilkydirdperties.| am ne.
In a particul ar enbodi ment, the crystalline form of
the free base of

(R -3-[1- (2, 6-di chl or SugmanihgInyaatiag| ) - et hoxy] - 5- ( 1-

pi pe breckintbodimyt; thé-ipreyantineeEntioh-pydvidepy crystalineZenm @ therfeeeibase of (R)-3-[1-
2 Gﬁﬁh%f&r%m thnyﬁ %%Q@ 5-(RFDSAIn DM 1-pirBfor-£- Y. Sy ol nideC 8 particular
emtppimenicihe ol G it 67 (eos75p 95 0 A P QU Bhemphreton -1
pipepilipd+yl- th-pyraioly4-yiltiyrigiy-2-atawine 4s yahhydrops:r ilnd ipwtiter yembodiment, $e crystalline

fomPof MedfelbSse df ??)Bs [ﬁ-ﬁﬂ“é—&]&ﬂor@é—ﬁ&ﬁ& -pHelfl)-hakitsah ! ip@lﬁiuf-ﬂ{/lml-l-p?razoM-yl)-
of the free base. In a further

py"‘ggagge{""ef{ahhyg?ﬁt alline formhas a powder X-ray
di fin a fusther@ppegtine erystallipe fopm issA palymermbderie 1oaf theiffep bage: i@ further aspect,
the &Vﬂllﬁe lfol'r?rQ)'laéﬁ polv@er& rafp diffractiof pa’iteifn%hﬂ%rn ?;Eﬁ@eﬁ dlffk&ﬁn angle (20) of 19.7
i ne
0., 2 frner Afhsrt bF Ry TS B i ke ivadieh B segmorsing pek o
diffraciorgangles (20xnfid7.3 9 01 and 147  0J1n In fiithet dspect, almtalhnq foemn has a powder X-
ray &Ffrl(&fbﬁb!udeﬂ\%oﬁ@ﬁsmg fb@&s%t PRUAEH ar?éfe@&efbfﬂ% Fagd. 1 QR 3R { 8hd119.7 £ 0.1.

Ina %mggr aipﬁc{;%e 6ry§_atalllrgﬁt %Igs ;Lg\r%lglli raiy ctfou lp%tf?acoglgﬁ&gtpeaks at diffraction
angled 26)00f Y57 &l011}, 11&3 £ 01 M9Tas0.8 apd 2i@ £ 0X- Inayuriied dspaxtthe oypstalline form has

a p&@&rtﬂag diﬁf.‘%ﬁ% 'pg'&eﬂrgcoqlﬁu%'ﬁ-ué pg£ks g{ JanrééﬁSJ dé % gﬂ%d ‘?%7 99 1705 £0.1,19.7
+ 04,440 1-a%‘]9é"@t3 ¥ pd H‘r%/fé'f“%ﬂ’ BeReet ‘F‘b?r)ﬁ‘fﬁ'ﬁg fom Sa%a @PW%' P‘:ﬁ’b’ diffraction
pattéth compieihg péak att diffedcionCngies (28) of 45.p @ BlAS 1783 +0i1f 19. A€ 01P21.0 £ 0.1, 21.7 &

0'1’8%?@',&2%%%96. EI 3&1{& Tsﬁec} tl?eery%llmQ erm ﬂa% a7 Hov%‘erlx rgyldlgractlon pattern

comeﬁ%m@mh@h@amns&s (28) 3B &0 1x15r'é§/ d1 1‘7f3r:'a%i 184 £ 0.1, 21.0+ 0.1, 21.7
+ 0.024ride7eB € QUDI inSd faghdP Pett thé ciffithiinodbrin BH3 PN desx(r%mreéuon pattern

comirgedhy o ey stk o) Bkt st ancloin e
f or’ie PEesent IWQMQ further [gyw@pﬁc Qtla@gchmlc?g a:pmgqsﬁon comprising the free base

polymorph form 1 of compound 1. The present invention further provides a capsule comprising said
pharmaceutical composition. In particular aspects of this embodiment, the capsule comprises from 0.1 to
200 mg of the free base polymorph form 1 of compound 1. In a further aspect the capsule comprises from
25 to 150 mg of the free base polymorph form 1 of compound 1. In a further embodiment, the capsule
comprises from 50 {o 100 mg of the free base polymorph form 1 of compound 1.
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conprising peaks at diffraction angles (2Q of 12.8

0.1, 15.7 0.1, 17.3 0.1, 19.7 0.1, 21.0 0.1, 21.7
w@:2®7/066185 26. 8 0.1. In a further aspect the PCT/IB2006/003383

crystalline formhas a powder X-ray diffraction

pattern conprising peaks at diffraction angles (2Q

essentially the sanme as showPin Figure 1. The present

i nvention further provides a pharnaceuti cal

C 0 'HI) %ﬁ&t{\ér oé?nq%Q HBﬁxh ‘menigvetnpo% IJfB\ﬁ@ES ?%ﬂ%ﬁl of r[%% éa%em dr]’ a mammal,

esent | nven rovi
‘“Cllﬁl‘"@@%f]“@» dnpethed ﬁ@‘“@‘&!“ﬂ agmigisiere® it i“EdFaWh?o fapgyiically effective
amalfit gp A phidnfiateBiicadmpesitidn 6fthd grésentamdentbnent , the capsul e

CO'I.PE&&@?; eﬁnﬁg‘m\%ﬂ ]tpé R\V&\% ﬁgw&’{ % n\gth&# ot t%ﬂﬁgecancer in a mammal, the

met&h’é“’@ﬁ‘b%\&laém@lﬁﬁﬂ?q tg g‘oe "I‘W eluging 3 Bynapya eAPsyle,ef “Fer%ﬁe"t invention.
bade orpntn)umhpht the preseht infentmrmpavidesl a inethiod af tfeatirtghabnormal cell growth in a
marﬁlﬂg ﬁélu La hirdn, aﬂa%Hl E ?éﬂ%%ﬁr%ﬁ{sc«fnfﬁﬁ%gs Qadﬁrf?nsﬂqub 0o’ mammal a
ree base 0

E”E‘ﬁ %/ rml (o) n’p und
therapgyfigalty efiestye am fine. "ﬁé’aﬁerﬂ‘?ﬁfﬂ?ﬁpl} fPrp WHE’Q“"& —met hod
of |6 pediier Rmbatiment ithe abnarmatgelinglowthi is oledidied by at bastrene, gehétisally altered

gﬁée nEi%.d.e Qr?%meﬁérﬁlg:]gﬁggit % shridfohd Qelltg%vﬁmlg n{;aamaaby l?epatocyte growth factor
recspy HAUEIHCI e o areRestic MRDaTR ksse TALRL TR Catiiner Smbodiment, the

abnenmiabetll igewth is intediated b hepatoayte growihdfestoraeqeptoh@dleyHGFR) kinase. In another
emsoeﬁféhtl A8 abiidRfdE Eell'gf'bvﬁh gﬁféﬂi&bd by éiﬁflﬂal’b wh&ﬁamabé (ALG).

c ag]g aTo teg%m gnerr}},i eq;?{uorn \?glhqro is cIcheg r%ne aneo er %fhbo%m'{ent the cancer is
selecigé i dunaneantanyieone jcarrel Panceglics cqmre'e‘lﬂfbaamr ganeelt of Ap head or neck,
cutsnbdilg bﬂﬁ:lrao&ﬂér Ime@ihéhd, Btefird candaBL6VERAN cantes | retfl Bhedt, dabidBR.o, the anal region,

storM&h 2&# Io%u%ﬁﬁéé gl%ggec!%cer °é£%r1pﬁ%2§i thgq'gﬁongéns 'ilﬁ‘)% n«%ﬁcgngma of the

rapeutl ca ve a unt
endmm, SBGT F 8 CHN<BTPPTER BhAGEIYS GHENYS of 1 Ve, Hogin's Disase,
can€s bk ¢¥epHagus] tudced bf thy sedl ingstirle, @nanbitthd endoneink systen, dajiceabf the thyroid
gIaAde&% rgpﬁen%%ﬁ%ﬁ %Iah&' chllctﬂle% JdVJn Ié?lﬁ 4&0@&'\5 %f so'lt'ﬁssue, cancer of the

e e S e O B Lt G R L. e,
the bleddet: tanekifeRe kidmes eureter, wnal péliavsicingma, ycarplhmaaof Kiemersitpelvis, neorﬂasms of

A0 ) o A GBSl S, e
ade??f"%?Jcﬁ@E—' "°ﬁﬁlﬁﬂ§°2 I n anot her embodi ment, the

abrio yetanotieas embegliresnt. ithej cangepid seleatad figp tamrptllpa@nsiasing of non-small cell lung
canl:éf"(ﬂb@[@ léhdé?h%@s (:eﬁluﬂ'cmohﬁ %&Bﬁ@feﬁﬁiﬂ?ﬁ’@l’o@ﬁf& canbé?epaplllary renal cell .
cartilr}?ma quo ggtaq adelgocFrg d r}euroaaﬁ?omaa ana pagtt ic B e crgﬁ (?yrﬁr?ﬂelné (ALCL) and

Can 1S Se one
gastigA@NC¥at i c cancer, skin cancer, cancer of t he head or
neck, cutaneous or intraocul ar nel anoma, uterine

Def@bEe" - ovari an cancer, rectal cancer, cancer of the
“En'é\‘}& regi on, stomach cancer, col on cancer, breast

carftssised barpi, ynlsamotBerwisn ndicated. Sisiterr "abrisegal celbgreuth dﬁfﬁrsd? cell growth

.ﬂ\attlshledaadﬁﬁt&if hortia regutatory medhanisdis (&.5.closesf contact inbibidonona  of

theyyvaglh %r%rp Unfekd Qﬂ&weé uﬁdlﬂ:gteﬂ UghY Qemh%bn fnéar@' rfdsity, alleviating,

cancer e esop cance

i G R RS 1 FE BT TR et G omiiond ST R g iy or on or mor
symptoans ohgucio tisorddr anebpditionn dee teod "tbdtmenta aa tised herei, wleas dherwise indicated,
refefsA01hE ot 8f tretahﬁ RSB asHoRRE immdatelfBovel soft tissue,

Canfseurseg Lerem the term “essentially the same” with reference to X-ray diffraction peak positions
means that typical peak position and intensity variability are taken into account. For example, one skilled in
the art will appreciate that the peak positions (26) will show some inter-apparatus variability, typically as

much as 0.1°. Further, one skilled in the art will appreciate that relative peak intensities will show inter-
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urethra, cancer of the penis, prostate cancer, chronic
or acute | eukem a, |ynphocytic |ynphonas, cancer of

wo b@7lob@stler, cancer of the kidney or ureter, PENE2006/003383
cell carcinoma, carcinoma of the renal pelvis,
neopl asns of the central nervous system (CNS), prinmary
CNS | ynphonma, spinal axis tudfors, brain stemgliom,
pituitary adenoma, and conbinations thereof. In yet

appa%}l%h@%bnl@s]% ‘?élp%’]‘/a%nalt:llnﬁ d&ea{gcfe'b c1f %ﬁ'jstgmﬂg dpréf&r%@ érgﬁtatlon, prepared
Samlg acy, and qtbarnfeetgs kepvm tedhase ﬁb'ﬁﬂ in H\?r% Al F*@P'F’ detigey as qualitative

meaflréonigt € cancer, papillary renal cell carcinons,
col orect al adenocarcinona neur obl ast omas, anapl astic
| arge cell |ynmphoma_(ALCL) and gastric cancer.
Definitions As usedﬂﬂmﬁf-'g%-gﬁ&ﬂﬂ%w se.
i n@igoat atowst dmwiiarinay difracionphttatredfithegrystating forne bidies bése (R)-3-[1-(2,6-

dlChlBl%l d-ﬂugrro%%rhyl()jem@;y]-b ?1 blﬁgﬁﬂg—lw FA! E)yerfol-E‘ 2'5 Ede—Tn?et E’Jl%noarph form 1.

nmechani Qf cont act I n
of the crystalline form of

o PGPS 2 RYS Sigemel 3eaang FpEeedDSC ) Bomag
free" thasmt (R)epf (1@ dishiore-3dngo-popnyiethoyl-a(1piggridinMyl-11H-pyrazgl-4-yl)-pyridin-2-
ylanfildEpdRffdrphésm 10f . or preventing the disorder or

condltl on to which such termapplies, or one or nore

syrrptorrs of such d| sorder or condltl on. The term

"treatnent” : pdnvenfion

I ngj G@&lﬁdphy&@eﬁ Fbrin top tﬂehf?eeaﬁéseotn)hf[ﬁ@ta-diauo?&a-ﬂﬁo?@a{ehﬂ)gethoxy]-s.(1-

plpemi -g—glhllhn é}%dl aJ‘ r-%ylamm? ﬁae o@guse%def e*ow%?rtxhray c;lf?lact!on (PXRD)

paiteyn pff freg besecrpiypemh f@'ﬁ\s1 tsishen inFigire 1 Mith cenespapding jsbigated data shown in
Tablp®si tion and intensity variability are taken into

account For exanple, one skilled in the art wll
Tablapp PRRD diite tablilaton fdt Eorehdf tHedek base!{R)-§-A{R, 6 \lichibrosd-uivrophersl)-ethoxy]-

i - - r rlabidity typically as much as 0. 1.
5-(1?'&%'?{']}-@91%@ M"WQWHL%%"& %/pvm I an ciate that
relative 2}9éék i nfensPrad® wi |l %‘?z’g\}!ﬁ‘?'\i%r (pﬁﬁﬂ‘r‘ﬁ?@&y(%)
vari
crys vf_ers 58"U'II ||Lﬁl|ﬂ plcralcu
Surfd(:e W‘:P ot |a51,2g5 Kl]lTWﬂ Lps hose Sﬁﬂ'ﬁ-,g{gL'rn
t he art, @@ Sholl d bgsf@aken [as quaid tati ye Meqegr €S |
onl y Brigfio Descii pti14p3si t e Dr aggigs Fl gur € 3ZpoSho
a powder 2¢7ay diffrasteon pattern7.ad thelcrysBabline
form of f26f base¢ (f23.3%[1-(]2, 6- 7.92 36.6
dichloro 3- fluoro phenyl) - et hoxy] - 5- (1- pi peri di n-4-yl -
Bvrazol yl)-pyridin-2-ylamn bl pol ynorph form 1.
F| dhe @SchS'ﬂ@ﬁ'BméOfG{yﬁfﬁ'@TeéfﬁP page fagm 4 dgshavp B &lgeei2net er y
(D36e plebétit niveiitiom akb relRs @6 hdrmbdaual temigbsitdns fdomprisihgStRe free base

poly&Ea)h %rrL } oF &E@onﬂ"dqrqﬁgéngeéghefr%ﬂj Of;h% I)Ql éorﬁ[gogﬁ&%]of éne %l%sent invention

peridin razo ¥
mayfgl[ ?‘ﬁﬁ?‘ﬁfpef"b? mp su@élp 3qr|ogaaqgg@$_§qa l%itqs(pnta@t, cppgiile, p||l powder, sustained

reledsa \f@mlstdAs, solution, suspension, for parenteral injection as a sterile solution, suspension or

hil i hl |l . vsar: A ron nf

dea
o1 aS—WEe— L%? CTUIHT ITTy T upy‘l guT
I I_: LQ PR

HF;)‘FF_

1”
-

v

emulsion, for topical administration as an ointment or cream or for rectal administration as a suppository.
The phamaceutical composition may be in unit dosage forms suitable for single administration of precise
dosages. The pharmaceutical composition will include a conventional pharmaceutical carrier or excipient
and a compound according to the invention as an active ingredient. In addition, it may include other
medicinal or pharmaceutical agents, carmiers, adjuvants, etc.

Exemplary parenteral administration forms include solutions or suspensions of active compounds in
sterile aqueous solutions, for example, agqueous propylene glycol or dextrose solutions. Such dosage forms
can be suitably buffered, if desired.
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A uni que physical formof the free base

(/?)-3-[1-(2, 6-di chl oro-3-fl uoro-phenyl) - et hoxy] - 5-(1-
W@R@eseBN- 4-yi - 1H pyrazol -4-yl ) - pyri di n- 2- y| arCTEB20eE003383

now been nade. The powder X-ray diffraction (PXRD)

pattern of free base pol yrmrph form1 is shown in

Figure 1, with correspondi ng Stabul at ed data shown in

Table 1. Table 1. PXRD data tabulation for Form 1 of

th .

( R§U|%BIF ?h%gécgut gal Cﬁmgrrs 6nclé:d? ||marg crhlu?n %r rf]illtTrj watehandyv noug 0|ig_aLn|c solvents.
The prﬁmqtlaql ﬁompo?poni may, ﬂfﬁeg%i cogrtalg) |a)id|tf99?| ingrediests ane: i figyorings, binders,
exciplénts abibiBe titee Mhasgoranl dninisiralicsy ablets bentdinireevaticars exdpints) slich & citric acid

may%@%ﬁ'ﬂn ? og% %Jlﬂg 'var;[)hg dﬂﬁ\@&%ﬁ& hd?ﬁs“étér&ﬂ a%tn Oa c¥de$n§tc§§am compiex

utic osItrons co
silicafg apd }3’81 Rindlse 5ae so‘i“ﬁ'? ggj YFroRs, AFldinRd n?“&'és 6‘8‘1‘“198?1'V-H‘é9"6?"ﬂg agents such
as nidigeesivec sledrate, adodion Npumg i stilfaten andofalct dve offercasefut for tabletitg putposes.  Solid

comﬂﬁfﬁonsfo‘% sﬁﬁﬂ@r’%eema)pﬁsd [ é}mfl mnséé'fttaﬁ@ h&rdfifdd ol capsules. Preferred

l e,
matedle bRl o 206 SFUSF A D] BRGCURE S b RO ROEs- ofyon acuecus
suspprsfonpanalixits @realesiied foe oral agminietation eectivh goramhingt thagein may be combined with

vanoﬁé@ﬂéaéibﬂlne Tor %voﬁf?r-'ég%htgg?olo?lgt{ m%fé&cﬁ glan veS @R, stetrsﬁ'éﬂt eRDsifiRg agents or
susp 0BT By PSSk Wi AR e 51 "B BTEh GHOPMRYP GEln Bveetin, or

combingtiensheseefie forms suitable for single adninistration
of Metheds & prejRFag) Varoud IpRarBEIBAL Estidosifdns CARNDA $hddie lamount of active

com&gul'ué r.erl(?l?v\ihd %r %lllcb%nkga% Otg %osg Qéﬁeqar? ?nlijs %rﬁ aLor e%rﬂ;'gleesr seoer Remmgtons
Pha griash Pé‘?\'ﬁh“rgrpomam ﬁ%ﬁ*ﬁ’v a; 1%§d4'%\d?‘~i?§)e ot her

medi ci nal or pharmaceutical agents, carriers,

adj uvants, etc. [ExenplarygpahLeoteral adm ni strati on

forns include sol utions or nsions of active

c ot eAwe!es #ndpregpratiass prvidad below dirifier ifystsate gndexemplifypprticular aspects of
embadifoentsus the iroentibre ritis ¢l beamdersisoddist the seupe shthelpresentinveBiion s not limited in
any WHGH YR %ﬁh&ﬁﬁb exathgi’dbl y buffered, if

desired. Sui tabl e armaceutical carriers include inert

di luents or fill ers wat er and vari ous organic

Methods andMaterialThe phar maceut i cal conpositions may, if
deshuidd X-rE;PﬁFﬂ@stn ooy lﬁ)ﬂﬁ datd) gﬁoﬁﬂh@ Piﬁre SILWJ% Rffected accordmg to the

f.l av |ents

followmga;rr&%c&pmgﬁéagip‘e ? mg)zWastp aaBT' n&xglﬁ?cgplﬁ slﬁiﬁ wi \}!éﬁr% Bacnground I:rhe sample
was ¢hepipifceshinsa Discqvar B8 (Qrplgqr |A@(Sdnqtl@mﬁﬁ§r) gswippadovithy @ GADDS detector. The

systén@%ﬁ@%pb@r fj(haWs%Uﬂc@ H?m%in‘éﬂ at @EV and $(? ﬁﬂ@c{‘pr@ﬁdeﬁt@ﬂcﬁmssuon at 1.5406
i nLc aci er C ex silicates
anoef T R At ISR o (LT PREHTG 3teR A o Lol oepep time of 60.1
secoAdkd iDiffrantien pepks dreltypically meagyresigéth B8 esaroht @4 degreps€2).um
St 9%@51%1 Séﬁrqﬁq-@léﬁﬁiéfew (DS8): DSE FneBiffertedlsCstiof lnq;lduFJ‘Z was carried out

usm%P§1 {Jﬂ, tl'ﬁwél %ﬂgl rg P OS e?r@gfe\ﬁelglﬁ ggg{r)n%g%l H?ﬁg?%l ina hermetlcally

sealdd dlungalingpdnatithia ptrdipls.u Il'msamaleefae retyaitbratat to 26°8! ahd itheo [ranthed to 250°C at

a scAnQ'Ft% gﬁﬁ)y?’lfmrmdqrmt?dﬁgﬁﬁa gd Qé tﬂg gﬂg S&%”' ar wei ght

yet ene glycols en aqu suspensi ons or
eI|X|rs are desired for oral adm nistration the active
SyntessisdQorpdubet ei N may be conbi ned with vari ous

sweet ening or flavoring agents, coloring matters or
dy BEE igram enzymejeraducediby Bealip £nd §qldh trqugle Riogatalytics Inc. as a crude esterase

preparation from pig liver, commonly known as PLE-AS (purchased from Biocatalytics as ICR-123, sold
as an ammonium sulfate suspension). The enzyme is classified in the CAS registry as a “carboxylic-ester
hydrolase, CAS no. 9016-18-6". The corresponding enzyme classification number is EC 3.1.1.1. The
enzyme is known to have broad substrate specificity towards the hydrolysis of a wide range of esters. The
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suspendi ng agents, together with diluents such as
wat er, ethanol, propylene glycol, glycerin, or

W@ ooonioedss ons t hereof. Met hods of preparing vaPCDIB006/003383
pharmaceutical conpositions with a specific anount of
active conmpound are known, or will be apparent, to
those skilled in this ait For6éexanples, see
Rem ngt on' s Pharmaceuti cal Sciences. Mack Publishing

. Conp East er 5 Editjo 1975 Exanpl e . '

Ipash G, i 7o PasFd o PR R P G AR i trator. 1 LU
(lipaisé Linit} tsrttaet e&ncmnt:bf exaymp whitly linegatdsi iquhah fitratebjecuitysic adid per minute at 22°C, pH
8.2. Qﬁ‘pﬁgk Iteat rpe?elﬂ (IW.@ rAtS' lea sdsbeﬂsx%n)t ie u&gllm%?&fés%%paque brown-

I hvention 1S n
gfeﬁnd'%lﬁv“%?ecmﬁdtaﬁ‘éﬂ%?f&pé AU )
dibhibt omblenieftdeel X-ray Diffraction (PXRD)
; he dﬁﬁb% d&hfam.mﬁmﬁl.&w e@naﬁol"‘@ﬁm/ﬁoisl &mp&ﬂ,da@q?rrmhe%cﬁ&nes below,

r ot ocol
was e b o s e P e B ghbphenylethy
acetates estérificatiph andechemivalchyDiolysie with inDgsipBaedkrsing AScheme B. Racemic 1-(2,6-
dich - FubREPRL e il HicRRE@orbdul Ro) ADRSp4led R64r@ihg to“élaﬁem&?./

system used a copper X-ray sour e mai ntained at
and 40 mA to provide Clal éﬁﬁ—"@?&;n at 1.5406

angstrons. Data were collected from4 to 40 2Q ysi ng a
step scan of 0.02 with a step tine of 60.1 secqgads.
Diffracti h p hks are typIC'caI 1% measured §v t han &Hr or

her et i calll y seal ed al um mum pan with a pinhole. The
sarrpl e was equilibrated to AB0C and then raed to

2@ dicorfRliofoBhéh tha?anQAW SodidRY BordHydrlde &Rmg\e s dﬂﬁ&}iuas added to

. S‘@‘ﬁ'??z B stlerecliRis Rl AL PAPLS %25‘ ot o oy 2
of aBydoas GHYQH. cEnelrerstionawixtre wag diéred ot r@pramqgraémioat h 8en was evaporated

fo gfv"e%olbhéhs' dil V@d'due c @Hgn%e.h.ye k&aomréaeby%& AvorhdelrspRP &ffing with 0->10%

0 fiRerarog 1o B iRy A 25 acegons oL o0 s £0 FEGE Pl hiar ms (arc
(M-N208; ¢l INMR (#0@MHa, chiopofdomsD) 15i ppmetstae(d, Jr§8R blzadd) 3.0, vR9.85 Hz, 1 H)

69-,9973&(},81ﬁ)71§|'h;e33c(9,rm§p0nd| ng enzyne cl aSSI fication
) IS kno

‘ ot ! i dgetcpan 61?3% i, A5 mmol) and
pynane\mdemk,am gmqi)‘wee‘s a«tﬁeé seqph@lallsﬁa@esoumm of wypqugd A1 (2.2 g, 10.5 mmal) in
20 :elsbﬁcmgtcue Ghé!feb@n hidilé ?@ﬁsth@& aﬁomﬁ teMpefafire/fot $2hQind ?tﬁhsélvaporated to
. rate at or ase unit o
o sl B R VB Bt etesh T el I 7 on Eone
in hbmnys) |tq:g|mochppmd AZi as @ aologless it (26 gy BLOgNmal; 85168 yield); 1TH NMR (400 MHz,
chidnfSrRAD)3t dpRi. d88B =6 88 HR &Y 19) 2B1((BldH)Yds2Yq,286.82 REANHTYT5QH) V=8.46 Hz, 1
H) I 5 (Hdc’ ég‘ys%ghgq% as an opaque browngreen

Scheme B

cl o CH, cl
CH,

o]

A2 F s2
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liquid with a declared activity of > 45 LU/ ng (protein
content around 40 ng/nlL).

wa B)07/06q185 6- di chl or o- 3-f | uoroprt envDet ha pol PCT/IB2006/003383
(1S)-1-(2,6-dichloro-3-fluorophenyl)ethanol, shown as
compound (S-1) in the schenes bel ow, was prepared by a
conbi nation of enzymatic hytt7ol ysis of racemc
1- (2, 6-di chl oro-3-fl uorophenyl)ethyl acetate,
esterification and chem cal hydrolysis with inversion
according to Schene B. cemc 1-(2,6-
di chl oro- 3-f 1 uor opliggfyl ) et hyl acetate (conpound A2)
was prepared acormsmt Schene A Schene A
1- (2. 6-dichl org-3-1l uoroghenvfl et hanol (Al): Sodium
bor ohydri de (@0 ) was addid to a sol ution
of 2l,6'-dich 3-f|u ro- acet aphefone, (Al dre chgs

catalog#52247@21)7rrg,1 in2nm o
anhydrous CH3OH. The reaction, reswas st i [ at™

vapor at ed ghVve a
e, The residlie Was purified
ting W tQ,0(r)10% Et OAgedi n
Al as a coI orless oil (180

room t enper at ure+fo
colorl ess oil e

hexapes) to gj ve orf‘poun

ng; 0.88 mmol 5 28 p%yielld); M5 (APCI) (MH)- 208, 1H
NVR (400 WHz, ¢hl orgsfﬂzm D d ppm1.64 (d, .7=6.82 Hz,
3 H 3.02 (d, J=9.8 1H 6.97-- 7.07 (m 1 H

7 19 - 7.33 (m 1 H)

Ac eTI%I agmgrhlﬁ hl&}%f g éla?kleqﬁﬁg;;%fm ec¥ v%rh%aé ébﬁ% F f a7base addition
line (M Nﬂl)mla}idaﬂér@n'a@fdé@ mé‘ez?t?éwm a'pqswtecb r§H|7t9t"=I"5 Al of PLE AS
SusSERSIHH T, Anpbuhd A240.13l4) 05 nifid, 1)00i6d) Wi alitied@ifopis GikdXhe rEB@ting mixture

waslsgﬁgc} I 3151:{!1'1] emwmﬁrev\@ls%ﬂsﬁ 'nulrﬁgm@[ thg ggrﬁ]fﬁh%r@a%g]&t ébfn&arrt Gt 7.0 using 1 M

en evaporated to
NaGH: Bpth the coq\ﬁz@lqn@gg gg%ofv%reﬁqun verg G‘IOBI}Pqu by RP-HPLC, and stopped after 50%
starmbrrﬁ&mfangisamhgun(e&|(aﬂproﬁg1awyt1h ho(rs JuBdér Hiie@f\coniditiorsip XThe edxture was then

extr%é?edmﬁ%grﬁ% A ﬁgﬁ%{) e Z%%@e? Mﬁ_&tﬁ béter(agd gl@thl’ asgar rgxture of R-1 and

chl orof orm D
sppm188(d /682H23 2.31 (s, 3H)662(q,
J =6vdiianesujfonid dH)oncTe (@96 frtL, 0.6 ﬂ&mbﬁvabizddeg td-h sclutidi® of(adhdixture of R-1 and S-

2 Oksanrﬁcﬁ) in 21t 2of 'Er'?ndmk uiber nﬁ@&ﬁ\r@m& Rerd Phb r@&chhlaﬁ\&ﬁ}@das stirred at room
omik 5 U B ot LA 1 aq?fma RO PG 'y g ggcro and thon

EtOAc 20miL yoZ) wed @ddeliqextraat Hie pavgshe sqitian. eTMgaenc Iqyprs Wee endined, dried,
filtefdd, ]a%d %ap@rfateeltd?gnfé% ARIRAA RLIUNd ST2) EThis QD M8 Gsebdh th&ndkBstep reaction

w.thgut fu:mer P]un'ﬁ?aua? 14D gMﬁo()lothﬁﬁz acg%?c?onq ng %%%91 é’d"gjt 91‘791 Hz 3 H) 1.84 (@,
J-720"2h3 Hh&@%tﬁaﬁl H) ih%? e APdn. SR8 Hzehid)§- ‘t%%’a%t”&nl H/.98 - 7.07 (m, 1
H) 70070 Ui 1) MaNT@ol(mBoi} Y. 34led, 088 @BsiHem |nd ee’ s of

th q’o‘ia%%ﬁr%}o ge[iatx\ﬁf d27 @@ﬁé I‘RFHQ?WQQ/ acﬁgd H%Jdal%rbg Rs.ité?\g %eéj(o 48 mmol) in 4

af t
mL oW edenpitregey awsw@m <T™g Rrsfon Y Y8 HERted 19r19§°C fqmie h. Water (20
mL)Wak atded tORE reabtivn nixtire aet B1I0AE (20 ee xt2) wasadded o edithactthe equeous solution.

The%nl)flheoatﬁ { gye]; \QaJ drfa8, \fiﬁére&) %M]e\%ﬁér%d Meaa'n%ﬁ BP&-z%ﬁz 1Alg, 61% yield in
two steps) Chlrallty ee: 97. 6% d1H NMR (400 MHz, chloroform-D) 8 ppm 1.66 (d, J=7.1 Hz, 3 H) 2.09 (s,
3 H)6.39 (q, J=6.8 Hz, 1 H) 7.02 (t, J=8.5 Hz, 1 H) 7.22 - 7.30 (m, 1 H).

Sodium methoxide (19 mmol; 0.5 M in methanol) was added slowly to compound S-2 (4.64 g,
18.8 mmol) under a nitrogen atmosphere at 0°C. The resulting mixture was stirred at room temperature
for 4 hours. The solvent was evaporated and H,0 (100 mL) was added. The cooled reaction mixture was
neutralized with sodium acetate-acetic acid buffer solution to pH 7. Ethyl acetate (100 mL x 2) was added
to extract the aqueous solution. The combined organic layers were dried over Na,SO,, filtered, and
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S-2. Methanesul fonyl chloride (0.06 niL, 0.6 mmol) was
added to a solution of a mxture of RR1 and S- 2 (0.48
worepediss 4 m of pyridine under nitrogen at noBEITEB2006/003383
The reaction mxture was stirred at roomtenperature
for 3 h then evaporated to obtain an oil. Water (20
m.) was added to the mixture-&nd then Et OAc (20 nL x

2) was added to extract the aqueous solution. The

C 3 » oale CBEA GRS

evallr BT oo §1 3s;4afte SOISL 35, o il s 4R 87?0 N 400 iz,
chiorgforiei) & PRRI! -Q':Fs(gd’=§-ﬁ He it (0.9 B Heekidh 8 Bir 7i0Roli) 7.22 - 7.36 (m, 1
H). further purification. 1H NWVR (400 MHz, chloroformD) d

ppm 1.66 (d, J=7.1 Hz, 3 H 1.84 (d, ./=7.1 Hz, 3 H)

2.09 (s, 3 H 2.92 (s, 3 H 6.39 (q, J=7.0 Hz, 1 H)
5-brémé-8-[1-.6-dichfbrd33-hlforo-ghehli)-&hdRB-pyri dce

7.17 (m 1 7.23 - 7.30 (m 1

4.80 Hz, 1 H). Potassium acetate

was added to a m xture OfC|R'§|—SIa

. (.34 (dd, J=8.8,
0.027 g, 0.26 nmol)
-2 (0.48 nmmol ) in 4
nL of DMF under nitrogen gt . The reaction
m xture was heated to 1 h. Water (20 nli)
was added to the reacti ixturengnd Et OAc (20 nlL X
2) was added to extract the g'queous sol ution. The
conbi ned organic | ayer wak dried, filtered, and
eV ah & Galighloro-g-fiyoroasetophenprie (85 g,9-072 (rip) wagstired i WFL1 S milp 0.5M) at 0°C
usiﬁg\relilﬁl ice b8 %ar10 G—lmd Litint Murfifim @eri@o/@.ﬁ bl ANVEmbH RS Mdidy added. The reaction
C m
was sli

rr%I %&%{b&nﬂ%@gergﬁrngg? igig]_&he’f %:;Zn( %asl_clizj)glgg’ i %géﬂg gapé %ate?’ (3 mL) was
addgd gpp wisplyJollowest by apfing &35 NaRH B tnHo slowly. Theombrvest washstired/at ambient
tempétatlR{fEBOPhin. 1BRNBHAE ehL) IMYBOYwdre addedland /e mixtite fitbredido @move solids.
The $olid @P@sﬂéﬂ%ﬁ THF 56 'Fn???ﬁb Lgé H@&B Rk "c?r%ntg?e(&- to H@S 1-(2,6-dichlora-3-
resulting mxture was stirred at room e“HBeratu e for
fluore-phgnp)sthane| (148 R 35 Yirid) 285 ¥pliow ail-o & NIARI (400 MHE LS Qrile) S 1.45 (d, 3H),
5.42\@s 26y do2l(m, THE 7a@ag@hewH).r eacti on mi xture was neutralized

W t ' i i f i t o
Y 4, oL SR ) o (2§ ) e Ao B o0
soluign, @o‘&ée% i {6 F200 TRl & Qifh VAL 80dsH Gatpiution g tsfeb-qigtyage-3-fluora-phenyl)-
ethahol @Sy dx02MNadBHCind 3-hydragy-sittopyridinke (863509, NG o) pbTHE (200 mL). The

res Tné bAght draiBé bQutRAlvad stirtbd3fdét a Rfegeftahddbiblte atnttidMPiemperature for 4
97% H)IoroformD

hougs:aé Wi ib?_é'o'?'ntgl}%r(ﬁégo %gtyﬁ%é ha\%_gerbcopﬁumef. ')1'6\ed %A?\%gt] vg'ésggq{yg?.ﬁpd the crude
matgﬁql-bwaq _dgi?_loaded _og@'s(liqq gg_l: ad, ellited witr; ethyl acetate-hexanes (20:80) to yield 3-(2,6-
dicHroré8-0iiBa-Benizyioxy L.2-Ritr6Lb grialng r(?zﬁg,fd.oze nfbl, (98N ué b plk Rergy 'HOWMR (CDCls,

M Cli 0z 2- :
soovi) B &7 857 58 AL BB LAt 1271 (9B 2R m 20 80005
(. #fs stirred in THF (150 mL, 0.5M at ObC using an ice

bat or 10 mn. Lithi al ym n ide (2.75 q, .

07 6P A 517 ol 1 ArOht R0 P BB 600 o) gy S a2 o-cchioro-s
fluoeptbepzoBrP-nitraepypidinen (O3, §.628 raoland irghehipsd 4% T §.8%28/pal). The reaction was
heafe@ @lod#y tb fefiuf BndddioWed BHr 16R1 &, thd rbdelion\@ss @eid@ th @b Remperature then

diet}rl\]\n).‘l %ﬁ\lﬁel %‘S[)%nlsl.?\évrt%j WQXr @g(? imgﬁ%%sg% dg$ (ejll;%e(e goll{%l)l wgl gaV\r'lefély nr-%nﬁa.lized by the

1 F'Ted ature 1 or
addifign,pfigadipm corbafate. g Sombingsqiganigutacteriere weshpd with satd NaHCO; (2 x 100
mL){ HiG @nEmotn.) BeBve (52 10006L) then dried (Na,SOs), filtered and concentrated to dryness

under vacuum to yield 3-(2,6-dichloro-3-flucro-benzyloxy)-pyridin-2-ylamine (9.04 g, 0.027 mol, 99%) as a
light pink solid. 'H NMR (CDCls, 300 MHz) 51.8-1.85 (d, 3H), 4.9-5.2 (brs, 2H), 6.7-6.84 (g, 1H), 7.0-7.1
(m, 1H), 7.2-7.3 (m, 1H), 7.6-7.7 (m, 1H).

4. A stirring solution of 3-(2,6-dichloro-3-fluoro-benzyloxy)-pyridin-2-ylamine (9.07 g, 0.03 mol) in
acetonitrile was cooled to 0°C using an ice bath. To this solution was added N-bromosuccinimide (NBS)
(5.33 g, 0.03 mol) portionwise. The reaction was stired at 0°C for 15 min. The reaction was
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The solids were washed with THF (50 nL) and the
filtrate was concentrated to give 1-(2, 6-dichl oro-3-

wo baanesighepy O gt hanol (14.8 gm 95%vyi el d) asPEI/IB006MW3383
oil. 1H NWVR (400 MHz, DVsO-ds) d 1.45 (d, 3H), 5.42
(m 2H), 7.32 (m 1H), 7.42 (m 1H). 2. To a stirred
solution of triphenyl phosphirfie (8.2 g, 0.03 nol) and
D EXAO (13.65 nL of a 40% solution in toluene) in THF

conkéateq et ek i o e SrE P S fosefes e goR (500 m, and
purifectd sifnalgp! chrehaBatephiy. Ghe/soherts YeRpraierEoved NGB to Glelg Sdpromo-3-(2.6-
dicHIBb- }S-ﬂh&o-uﬁ'ﬁylf»@ )2-yla-5h% 65254/ |0l015 Gnddr§18Hy tas Qr\ﬂﬂ@ &rystafline solid. 'H
NMERJBH@F'?;BQ 5L {,é;}d(fj ,ji 7h§o el 2 ﬂ? %&@@"@ H—E -fs ?% (d, 1H), 7.01-7.2
{t, 0. 4T M )9? ?3'5}8§ (‘hdd) been consumsd The sol vent was

renoved, and the crude material was dry | oaded onto
sili i ca gel and el ut ed wi t h ethyl acetate-hexanes
] . di i

dlchloro 3-fl uoro- benzyloxy) 2-nigro-pyridine (6.21 g
0.021 nol, 98% as a pink solid. 1H NMR (CDCl 3, 300
VHz) 61. 8- 1. 85 (d, 3H), 6¢0-end , 1H), 7.0-7.1 (t,
1H), 7.2-7.21 (d, 1H), 7.25-)X.5 N2H), 8.0-8.05 (d,
1H). 3. To a stirred mx F A AFOH (650 nl) and Et OH
(500 nL) was suspended 32§, di cNtor o- 3-

fl uoro- benzyloxy) 2 nitrogpyridine (9.43 g, 0.028 nol)

and_i ron chi 0.28 nol). The,r cti n_was .
o aTRA TGP (rind PP EROeBaTtes Aove B Hfpmate, but sing
the'léh@tlpemilmre/\asmnmmbfenblﬂ deseribedrabovep & NMRr(400 Mdzn DMSO-dg) 5 1.74 (4,
3HY Bﬂét?rv |1H?Tef5§l‘(br@59-9 780 (maM), X8 &1, 1600286 BLIHMVAS madde tM+1).
he solution was carefully neutralized by the addition
of sodi um car bonate The corrbl ned organic extracts
pthapesulonMe orig 5 "-....!j.l DDItyLesian (¥ rrL) H20(2X
100 ) and brlne (1 x 100 rTL) then dried (Na SO ),
filtered and concentrated to dryness ginder vacuumto
yield ¢
3-(2,6-dichloro-3-fl ro-Ms@mztyI oxy) - pyti di n-2-yl am ne
(9.04 g, 0.027 nol,99% & |ight p|n solid. 1H NWR

(CDCl 3, 300 MHz) 61(8-1 W_zH)l .9J5.2 (brs, 2H),
6.7-6.84 (q, 1H, 7. 10 1H)1 7.3°7.3 (m 1H),
7.6-7.7 (m 1H. 4. Ayptirring soluti

M Of
3-(2, 6-dichloro-3-fluoro-benzyl oxy)-pyridin-2-ylam pe
(9.07 g, 0.03 nol) in acetonitrile wag cooled to OC
using an ice bath. To this solution was added _
N- br onosucci ni m de (NBS) (5.33 g, 0.03 nol
por T Afiffed solutiph f 4-Bysey-Biperipiag-1webpryiigiacis to eeier (184 g, 39.45 mmol)
in CH, 0!, (T0oank)ealt @0 CarsasDddded NEt; (3540hl, 3045 mumgtldoliowed by methane

suu‘é@g %ﬁg s rb@ Sk *ﬂ?& JQRJ IISMRé k48\9@gs 0@? Lt I)V?ﬁje h&tuétvr?ggtmed at room

ur i onat ogr a
5,0 ARG T A fe PERGHPR Bl CHIC, (3 x 30 mL)
folldwddr iyrdryitg ((Rlaf504) and removal of the solvent in vacuo afforded 4-methanesulfonyloxy-

p:pQrid%BH%FBoﬁﬁé % feﬂbﬁ@ﬁgs‘{mér QY );vhibyéo'nﬂﬁ 08 g}’iefé% ﬁ&d)( 5I—l{| @Rnﬁa (CDCls, 400
M"'(‘)cﬁﬁgs(m 3'6)@  2H) 334 (m, 2@'@ 3(‘% (s, 3t 1 954(“7 25) d 88 lS'f‘sz”)- 1.48 (s, OH).

2H), 5.9-6.01 (g, 1H), 6.8-6.95 (d, 1H), 7.01-7.2 (t,
1H), 7.4-7.45 (m 1H), 7.8-7.85 (d, 1H).
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5-brono-3-f1(R)- (2. 6-di chl oro-3-fl uoro-phent 0- et hoxyl -
pyridin-2-ylarnine : The enantionerically pure R

WO s@nmo6618Rs prepared as descri bed above for theCT/IB2006/003383
racemate, but using the enantionerically pure starting
mat eri al s descri bed above. 1H NVR (400 MHz, DVSO-d5) d
1.74 (d, 3H), 6.40 (m 1H), @052 (br s, 2H), 7.30 (m
1H), 7.48 (m 1H), 7.56 (s, 1H) VB M z 382 (Mrl).

t aes,ljJI f ony| Qx .

aothyl lr{e(-j1 ~carboxylate

4- hydroxy pi peri di ne-1- carboxyl i c aci d tert buty Boc
ester (7.94 g, 39.45 mol) in CHC (100 nli), cool d

to QOC, was slowy eBd\siEtB (/@ c  39. 45—

fol |l oned by net hane| su fonyl chiorijde (3.06¢ 39. 45
mol ) andN-BHAP W4S 0. 39 The m xturfe was
stirred oom_t_enqoer_at.u rni-ght—Fo-t h xture
was added ter (3QnL). Extrnaction with

30 nL) folll owed by drying (NA2SO4) and re aI 3t he
sol vent in vacuo afforded

4- met hapesul f opyl oxypi peri di ne- 1-carboxylic= aC| d
tert-butyl ester as a white solid (11.00 g, >99%

yi elbfn)u 11 M/ggﬂ(l oB1- n&iﬁ?—)-cﬁb?ﬂgﬂ (:Qm 1H), 3.69
1 8&? .68 m&léwa dded portio v%ée to a’stire 'soltSnio{'lr(T)h—%d'_gpyrazole (0.57 mmol)

in TV (% Brdt- mt yhe 4estiting ehixire5was. slied dofelt hapr at14°C and 4-methanesulfonyloxy-
p.pena.n&dér@as@\ta%eie&wés@: &dmpouityZ @ARY:; 8.6y bl &Y thehl da@ed] The resulting
mrxtx?e(a\&absq\eéteg %_Lo‘ofd Blehe reactlon .Was Ig?uenfhed miBo )%o an? extracted with EtOAc

seveqallimes.. Qheeqlnmbmgd g'gaqlmlgye)s m@ dr@gdfétgregcﬁng %ml@@d iqyafigrd an orange ail.
TheSbdidub @ds pikiet byQlicajel dhrdnfatbaiphy(oiing witk) 5% EtOAIh pentafe)BMiive compound

e resulting mxture was stirred for 1
3a%our a@{dﬁég (ﬁ4trrret hanesutfonyt 0 é/p| erl d| 'ne- iperid
MGS rmol) was t hen added The resulti ng m xture

mss.&ﬁgéoﬁﬁtogﬁbm%ﬂ‘?& B&’Ha%?% B.52 Hé@\aﬁ@ﬁ&éésﬂﬂ\ s qa'e C’flt%% 1.48 mol)

extract veral

ey B Y5 RO o AR T D 6Tk -5, o DO T micure vs
purged witie nitregen eeletablinges fand dichiorobis(tinhgryipbodphind)ipelladiesi (b} (&05xms 12.9 g, 0.018

Ewéd | then@daday TR febifitivg %Jtur&bés%ﬁtb@&fsﬁw A8l b ké%&uowfrrﬁ)&hré?/as cooled {o
roo &eﬂ?e 'lur%%éa%erede t?woug?’n aq)e of ceh)tngr? washed wnén E?Oly\'h ITthe fi It?a?e was washed with

saﬂtr@ecf Nafei1(§500-ra x 2), flupdpvey, N3$Qy filtgredtand conterdrated.d The egbidyepivas purified by

silicdl gér-htojmatblyaphy (Qdtk with $% [EDAS ih Kbkifes) to G ddmpdiinataeash white solid (55 g,

Ooﬁl s(pi nacol at o) di boron (1.4 eq., 134 g, 0.52 nol) and
otassium acetate (4 eq., 145 g, 1.48 nol) were added
sequentl ally to a sol ution of conpound 3 (140g 0. 37

ni t rogen several ti rres and
di chl orobi s(tri phenyi phosphi no) Ial L,um (11) (0.05

eq., 12.9 g, 0.0T8fol) was the ed. The resul tyn
m xture was h af 8Q0C for . The reaction
m xture was ool ed to room't erature and filte

t hrough a heg of celite and &M&/ﬁiﬁanﬁt QAc. Th
Sy vas higdhadt 1, [ U L, Cl ek,
@)V’er 2SOdwentd I't ne qqgggnt rat

ich,t
Sj
@ H‘g,3 a e

ur| N?z‘?é?{;i b

T



10

15

20

25

30

35

silica gel chromatography (eluting with 5% EtOAc in
hexanes) to give conpound 4 as a white solid (55 g,

WA 00y /066185 PCT/IB2006/003383
3-r(/?yi-"2.6-dichtoro-3-fluoro-phenvi)-ethoxyl-5-
- pi peridin-4-vt-1A -pwazol -4-yl)-pyridin-2-ylarninb 1)
1To a stirred solution of -11-
3-[(R)-1-(2, 6-di chl oro-3-fl uoro-phenyl)-el hoxyl-5-(4,4

|5 5-tetranet hyl - \

(1,78, 3] A o0 o5 SUGTAEATIrG2 o alipyieony 51545 S tovamety-
[1,325licaborniemt 2yl eaydidiet-2 iamise 6152218y 2564 MmMAl) grid)4- (8 bregroiputapal-1-yi)-piperidine-
1-&5&?\&*&9& WriltutyR&sd (1481ly; Pritthm@h OME((145 b3 vds adkiéd 4 Golution of Na,COy
1 843, Y et G oV P G Gaond P i R vcsen v
timegasTalthgasobubien wasl addedr RERPhakGln (1135 8.04887 mApke The FeastionTeplution was
deghd¥ed & d_?hﬁg@@wﬁbﬁ?t_r@@ﬂ sgialirﬁdr_(eﬁ’mhas. 218k Zedlctlon2Blughn whs éfiRbd at 87°C ol bath

. reac n s S

o R ool AR oA ot b B3 plind 25158, B18 4B an
dilutrd itk E1QACAE00nL)8 Theregetion priwtyse was filigred rounh aped oEcqlitgrand washed with
EtOAB! The EMAG$BRtidNOMasOiashdiowithLiing iried BRE Nb,SE%, LA oncontaltedd The crude

r e .
rohfy ik L ARGES L Yo Al el Bl 0+ coo:
equipriumepqoral 119tk Hipsrregsasment 1=23R«mL Sa7e EBACKiExangs Lingahpegment 2: 4500
mL %685 Ev@reiHestanss LinedrT segment dr 4580 mhVIO0% IBHSDb, affand d-(4-{6-amino-5-[(R)-1-(2,6-

dicl'ﬁé?{ls-ﬂmr&aﬂe%gly tﬁ%}-@ﬁ&itﬁj—g—xﬁ’-f)ﬁ%ﬂ- Ylﬁ riinb- 1 lchrBkyRN Rid tert-butyl ester
sil1ca gel cofurm 3| ut | WIthE(%C?Hex ne. syst .
(1315 SPRgeIe. o8 eutvin = Bheldy i oAEHerpesi Ms el )

s egTemsolion F26@-{6ramDe &4 (R)- CE6-dientaen 8 Judre-preayl)-etigiraidin-3-yi}-pyrazol-
1-yifs ipé’r’éﬂbg-ﬂ&arbZ@% S 0ehitR %8981 8 E,@ 6 mnSHINERICL 59 HE ABM) was added
4N fﬁ%ycj’s@%@ '%%pmo‘f)? 2 Sk Sas’stirad \?e'm&}g'ﬂt ?o?rﬁi?xé L (g, The solid was crushed
thomdisahil witha dss rasicand -spiticatepl| 1o retembrostyrtingmateriahtrappgd in Yyersglich| Additional 4N
HCHDidMads R ﬂﬁ.g!)v@s RAddd é}ﬂrshu?éw#o} SnoBfel o Ho@rs tat RidiYbmRFAIEHE in which LCMS
o o Tl Rl s il by .
moiger liguqr pas Gaved; beeause [t coptained <6% of product. The solid was transferred to a 500 mL
beakérdn6 HELC Iwbtélf Ras3addbd \GHtinthg 5uia Wisgohet banpidieln Y THeghiHwas-agjugted to 10 with

" = k9 < Pl 2. | - . "
e BASR NP o By GOLBRAE U, s st or v Lows
shoyed nTOACt g ARy et Tl FHHC 9O a8 cHieq Over g SOy and concenirated.
TheS@hqetdrmctmaﬁssdhiredmedHMe(nmingm_dfl\mohﬁ (henLy waopurifled drtwesilica gel column
o NPk A0 e b 0, o g
ouPEgRPeOmeri 1y BRI 19 NASHY s Ll iear soariant £ 200Hm I HedigHeci step,
seggtentr3: 84D0fraly 9% IVeOHHI% EHQILCE). dthe desinad fragiiprsrwerai¢aliedted to provide 3-[(R)-
1—(Z@Bi%r&-%r&%%ﬁﬁetﬂ&y%ﬁ[ﬁdeﬁ&n-ﬂ?ltﬁ-f-ﬁy?ﬂzoMTﬁ)%yﬁdﬁﬁ@-ﬂ%in@ (7.19 g, 75%

N} %% grylle | d%tggs 4 fs %l}% ‘jw&; ”@SN}\&% '@g&&%&a |{1ri|z')tse1'fgz (s, H), 7.76 (s,

1H)C ©.68 6on, 1B 75896, 0F), A5 (hadH), BI96 (s dH), 8.10ués, ﬂ'lb,c’vr&f(@r Ri)d4.4H(m, 1H), 3.05
(2 s O A o el st ed 10,1
. el V. e S, a ed . ..o

112590 BREN SRR o Rl Bhery e G E D PRRT I yrazol-
yi)-myeidin@ytamiret wes distdivedHi2 ichlofomethar) Gandithe seivanhiwas avapasated slowly to
genaRRRE cHStalfesdlitt: L AfleFhigNRcARHGD e damipRwas EdHairidd48 bela single crystalline

lsol tf'o°n1 WE‘S r%lfrined ‘%vogq?ﬁgzsm and concentrated. The
polymamiforgt Lt a meling PERtA 19430 i n ooci 2 (10 m) and MeoH

( 1Tne1_fylgowwg§olmsi Havebeeprused foi qeprq:gal@;rgﬁon(gf) tharsplid: isopropanol, iscbutanal,
ethanol, ethyl acetate, toluense, tetrahydrofuran, and dioxane. All of the seven solvents generated the

same polymorph farm 1 crystalline solid as the original crystalline solid from dichloromethane.
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eluting with CH2Cl 2ZMeOHZNEt 3 syst em ( Bi ot age 40+

Col umm: equilibrium 600 nL CH Cl 2 100% gi vi ng
whyproeuss , segnment 1: 1200 nL 10% MeOH CH2Cl 2PET/IB2806/003383

segnent 2: 2400 nL 10% MeOH/ CH 2Cl 2 step, segnent 3:

2400 nmL 9% MeOH 1% NEt 3ZCH2Cl 2) . The desired fractions

were collected to provide 3+ [1?R)

1- (2, 6-di chl oro- 3-fl uor o- phenyl ) - et hoxy] - 5- ( 1- pi peri di

n-4-yl -1Hpyrazol - 4-yl) - pyr pdin-2-ylamne (7.19 g, 75%

conbi ned yield, white solidJ- mb 450 (Mm+1)+. 1H

NVR (DMSO-d 6, 400 MHz) d 7.92 (s, 1H), 7.76 (s, 1H),
wellald® (m 1H), 7.53 (s, 1H), 7.45 (m 1H), 6.90 (s,

1H) 6.10 (m 1H), 5.55 (bs, 2H), 414(m 1H) 1 3.05

2.
1 716 I_P >8 sﬁ)@ lka) q-qjctyﬂrqja»éttqro -phenyl)- ethoxy] 5-(1-p|per||_c|}|n-4 -yl-1H-pyrazol-4-
yl)p'&nc[u(é?l)amﬂneéeaﬁydalmblf@ma 3-fl uoro-phenyl)-etrioxyl-5-(1
- pi peridin-4-yl-1H pyrazol -4- yl)-pyridin-2-ylam ne
was di ssol ved in dichl oronethane, and the sol ven{) fvi%esf b
ev b bhaireedass alin 1 wherein degvatafing fermyp g Bplynqrpnfarmy pfithp free base
After h| gh vacuum dry, the sanple was confirned to be

o| nt ? re§ é’ﬁ%t & éﬁhg}e"ff QHM BPE Wém %e\’\ﬂ&smllﬁe fBRth a8 @ C!)owder X-ray

ow ng sol vents have been use
d'“’?@?" vaétewgmmsm23?4'(@?#*8?“?&@51@&?‘*09! i’&&k opanol |
i sobut anol, ethanol, ethyl acetate, tol uene,

t etz{ am% qllregfbggea& elﬂgg}dtﬁ%laﬁﬁ%ap Gr 2/'\lvll\er§?|f| H’Ie@ys%@ﬁ@ fbrm has a powder X-ray

v Y803 PP ARG e ) ST B PR

from di chl oronethane.Clains Wy aim 1. A free base

( R)5 él' hf ]fre? é)a%e f elﬂ?ro?f oc:Iaéms 1 or 2, wherein the crystalline form has a powder X-ray

uor o- phen et hoxy] -
diffregfien pajﬁemoamwsma PP% ?%?Efacﬂ% ansl?% @yﬁ%? %0 3&#% é"d,(aﬂg 72* 0.1.
crystall|ne form 2. The free base of cIa|n11 wherein

thee Cl’hésfie tJaLeFS ¢ Sifd r”&f'c‘fhn PRk &”W\é?%l Wéﬂslauﬁé fdrii€hak "a8fwder X-ray

2
s e o Wk ok sS85

+0diffraction pattern conprising a peak at dlffractlon

ang; erhg%%)a bgge &Pe.%%&} -chims 4 or Eh@hécrén? %eb@y%?alhﬁé f&mtﬂasna powder X-ray

IR e P P PIRHIOH o 50 GRS e SER Shgin Fiur 1.
diffraction angles (2Q of 17.3 0.1 and 19.7 0.1. 5.

Theg fA @8mbRaRica borfiobike cofbrigilgdhd ee bad of dny oM@ pRicEdind Whaims.

crystalline formhas a powder X-ray diffraction

pattern conprising peaks at diffraction angles (29) of
15. 9. Azapsulelcon@rigingithe phatnateutizal comppsitign of PR § r ee base of
either of clainms 1 or 2, vvherein the crystalline form

has owder | ffr 1.

e o SRR g 1 of (o1
(2.8dighlorg: @ﬂqoro-memyl)-ezh@wlz%ﬂsmem r14 =ﬁ”‘£’Vf?é°‘f4ﬂ@ePVEfH§% vigine.

either of clainms 1 or 2, wherein the crystalline form

has 1 7RE Xg%g&le é’c[aﬁ?(g comprising from 25 to 150 mg of the polymorph form 1 of (R)-3-[1-(2,6-
dichloro-3-fluoro-phenyi)-ethoxyl-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-pyridin-2-ylamine.

12. The capsule of claim 9 comprising from 50 to 100 mg of the polymorph form 1 of (R)-3-[1-(2,6-
dichloro-3-fluoro-phenyt)-ethoxy]-5-(1-piperidin-4-yi-1 H-pyrazol-4-yl)-pyridin-2-ylamine.

13. A method of treating cancer in a mammal, including a human, the method comprising
administering to the mammal a therapeutically effective amount of the pharmaceutical composition of
claim 8.



diffraction pattern conprising peaks at diffraction

angles (2Q essentially the sane as shown in Figure 1.
wW@200/00418F maceut i cal conposition conpri sing theCt/B2e06/003383

base of any of the preceding clains. 9. A capsule

conprising the pharmaceutical conposition of claimS8.

10. The capsule of claim9 cdhprising fromO0.1 to 200

ng of the polynorph form1 of (R)-3-[1-

2,6-dichl -3-f1 - - ot - 5- (1= i inthistar
A 3 k358 5 s B i Rl o
mampagh the capsuie otanyions &f cem$riZsi ng from 25 to 150 ng of the
pol ymorph form 1 of (f?)-3-[1-(2,6-

di ghl,or o: 3- .l uqr o- - -5- (1D [0 P PR PRV
By B o ritpd R ol gRh R it b e B e methoo
comprisingrAdginisieRng %sqaiqgnamw dherapgutically offgctiye amepat H&F@ﬁfﬁ bage polymorph
formf Of Nofl (RJ-3-[15Y,6-Tichidro32Iubro-phenyl)-ethoxy]-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-pyridin-2-
via di chl oro- 3-f 1 uor o- phenyl ) - et hoxy] - 5- ( 1- pi peri di n-4-yl -
- pyrazol -4-yl)-pyridin-2-ylam ne. 13. A nethod of

treating cancer in a manmmal, including a human, the

nmet hod conprising adnministering to the mammal a

therapeutically effective anount of the pharmaceutica

conposition of claim8.14. A nethod of treating cancer

in a mmmal, the nmethod conprising admnistering to

the manmal the capsule of any one of clains 9-12. 15.

A nmethod of treating abnormal cell growth in a mama

in need of such treatnment the method conpri sing

adm nistering to said mammal a therapeutically

ef fective anmount of the free base pol ynorph form 1 of

(- -1 -.

-di chl oro- S-f | uor o- phenyl J- et hoxyl -d-ti - pi peridi n*-yl -

| H pyrazoM yl Vpyri di n®- yl am ne.



