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WD 2007/ 066185PCT/ 132006/ 003383 - 1 - POLYMORPHS OF A

C- MET/ HGFR | NHI BI TOR This Application clains

the benefit of U S. Provisional Application No.

60/ 742,676 filed on Decenber 5, 2005, the contents of
wannioehediss her eby i ncorporated by reference i RCI{IB2006/003383

entirety. 5 Field of the Invention Thi s

i nvention relates to pol ynorphs of

(R) - 341- (2, 6- Di chl or o- 3- f | udto- phenyl ket hor A- 5- ( 1-

pi peridin-4-yl-1H pyrazol -4-y1)-pyridin-2-ylam ne

that are useful in the treatnent of abr | cell

growt h, such a G QS ‘ H Fnvent i on

also relates to conp05|t|ons |nclud|ng such salts and

o?ﬂ?{cﬁhﬁz claffGnd Qeﬂéﬁia{irontgfﬁ Qf)r?wb‘ﬁdnﬁlgmp%mﬁﬁbn No. agmzv\fts?ﬁ filed on
Dem?nﬁsaﬁ?% {89 Sglefta i s TR Rkor i e i b

I nvention : The conpound
(R)-341- (2, 6-Di chl or o- aﬂbmmﬂm@mmﬂnylyethoxy] 5-(1-pi

p e"n‘: &l .Jil:eélno}'r L HX r %ﬂ'lorp‘ﬂis Yok) (R;-é-ﬁqi BDfbhiBro 2-iibra phégi)-ethoxyi-5-(1-

pipe l—t{S-ﬁ éHf%%r%-f—rg) &yndui-z |yE‘m5'eS'2?f grﬁ lﬁ E%a!rh%gnri F)fc‘a%ﬂorﬁlgl cell growth,
suchi ashédoberoin redmnEishETHisHERR¢H dp tesptie GQFWWSf'%ﬁ’HdBE such salts and

olyrﬁ&ﬂﬁphm o Hdtheas er aitg Dbt cahbobitna i ! treatmbnt riop biswemal cell growth in
{y. Conpound 1 has anti-tunor :

mammagﬁﬁp%mﬁgﬁkhat are phar macol ogi cal |y medi at ed
through inhibition of c- th/FEFR which is involved in
the reqgul ati on of grBag e g #8898t i ¢ progression
Of Tﬁ},- QAhPsuny a#}laqt 32, mncmwmn@ord-bfﬁﬁﬁ)ﬁimM5Memh;§w “1H-pyrazol-4-yi)-
. cat " RS C-
pyric r'yéaé" "te ?0 hepe' n&f\& g%o%nn'ggoé}ﬁ%rl gé?réedﬁ}egél osed | n‘i
Internatlonal Patent Appl ication No.
PCT/ 1 B2005/ 002837 and United St at t ent
Application No. 11/212,331, both ich are herein
25 incorporated by reference | nyt, eir entirety.
Addltlonally the racenmate of ound 1 is disclosed
in International Patent Applicatfon No.
PCT/ 1 B05/ 002695 and Uni t gd gﬁat Pat ent Application
No. 11/213,039, both of re,pereln i ncor por at ed
by reference in their Human cancers
conprise a diverse arr
collectively are one of
i n devel oped countries t
Cancer Society, Cancer Facts 3D and Fi gures 2005.

[«

.Cﬁlsamﬁes t hat
he™ eadi ng causes -of death
roughout the world (American

is a pﬁénﬁﬁ'ﬁaﬂ-moﬁ%ﬁé inGBifbr Gﬂ&mﬂHcﬁ@(hqiajb,cth gdth. factdr@eceptor) kinase and ALK

N CIMYARICC LA L
progriéssiop of y piide atisoefrherhors hess, (aRth Abih whictDimpligsied L’ﬂﬂhg PRihogerpsis of ALCL
(anaph!%{: PRk Sen Qfmphanfe Comp@int 1 ¥ lisciosed in intemational Patent Apphcailon No.
PCT!%Q(?O%’OE?BGJ}Sa%E n{te%lélatgg ga%ﬂ?ﬁ&;ﬁcaﬁon No. 11/212,331, both of which are herein
incorporated by reference in their entirely. Additionally, the racemate of compound 1 is disclosed in
international Patent Application No. PCT/IB05/002695 and United Stales Patent Application No.
41/213,039, both of which are herein incorporated by reference in their entirety.

Human cancers comprise a diverse array of diseases that colieclively are one of the Ieadmg
causes of death in developed countries throughout the world {American Cancer Soclefy, Cancer Facts
and Figures 2005. Atlanta: American Cancer Society; 2005). The progression of cancers is caused by a
comp!ek seﬁés of mulliple genetic and molecular events including gene mutations, chromosomal
translocations, and karyotypic abnermaliﬁes (Hanahan D, Weinberg RA The hallmarks of cancer. Celt

(anap‘?a]‘sgtgrgrﬁﬁhro: 'ﬂ:nQJe%&c@v €to bnﬁm& @Héﬁ#\h JoPprosuiiRt et &S phaffacologically.
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- 2 - 2000; 100: 57-70). Although the underlying

genetic causes of cancer are both diverse and

conpl ex, each cancer type has been observed to

exhi bit comon traits and acquired capabilities that
wbhacd7losd18s e its progression. These acquired PCT/IB2006/0053383

capabilities include dysregul ated cell grow h,

sustained ability to recruit bl ood vessels (i.

angi ogenesis), and ability e2-tunor cells to spread

locally as well as nmetastasize to 5 secondary or gan

200@, h@ 2‘? QB‘B‘CE %g%ur% ber %&aselqﬁar SO e t#&hé?ge and complex, each

cangghy itipe thas Deen eherpved ip ?1‘5*9% ImW'Ffé'r*é?ﬁ%a'ﬁ %"%‘fén‘iagabfﬁﬁﬁt t’“"i’)f"‘“’"‘ta'“’ its
progrétBioh| rhd¥ laequiséch tapbiaifige nsludehiytreguiated akit growt, shistainad) ability to recruit
bloog%{sg 5 (R, ggd]c?g%ﬁésgs] afd alglaty $fzi15ngﬁt:ellmél stpfeﬁél Rchlly @ 8P 8Smetastasize to

oty s o oAb Bh W R el el Sty . 710
The@fordJmstaéﬂy Btiganély nPeel prEpenfigertapid hinkigt molppulsg §f93§iha* are altered

duriflE&mker PREretdtR dp 12§ Regedinlitdl p}éceﬂéés ¢anpe oeraimdn withrsar pragsession ina -
vanetg{;ﬁmmﬁ.sg% gm“?gfg}ﬁ@&ﬁh{%étg odgS advantageous to have

SR 1% B i AR SR 1] o Bt e parton o
compowt @itk e e tehhyecarapesboysh 1 ot 4 vaniagecue iy EAVA PRINTIPHY forms having
lmprﬁm mpl%ﬁérttéin g %t i8RVl Cerfotahinty] | distol\iiod P priopdries, andior decrease_d

| nven t he
hygrmcg@tg B ﬁenwaérﬁq mm che r%:\e}ll den]aﬁ’t'o@re%{ﬁgmggé@r m of the

free base of (R) 341

(26d|chlor03fluormmmﬂlmmW] 5-(1- pi Peri di _
N- 4 hd erhbbdRynBER| predent hvenBof prstides Lcritialifé fem of e fiee base of (R)-3-[1-

{2, 6—5:?]3%'0 gglg 2:; %i}%n%gghonxﬁ% ('l-p%%m&—ﬁl ‘Fl-ti Wl?lzblnfyl)-p?lrﬁﬂ 2 IdarL I?@ In a-pariicular _
embpdignert de. rysialing s 15F 88 PP bese o (ARG Pl Rig s eyt sthon 541-
pipefidifa8yli1 thpprazbl-y-¥)- pyridipyRrviaririe- i aptiiropsy r Inciinathgr gbodimeat, the crystaliine
form %FBX ﬁiéé}lé%e of'(fé) B9, @G’E:m&&b-@@iirélaﬁﬁyi)tehﬁxw‘-a yﬁﬁup&nhihwfm;swazom-yn- :

d("F%'y'agHT'% eﬁyg gfischl or o- 3-f I uor o- pheny1) - et hox %L %%ﬁ%
plnﬁév@eraﬁpwnpqamwogwawwwhfozmw?%ff?ﬁ 9118 e aspec,

 the chyStafinelTorfimas £powder X-ray difffactian past enprisisgremstak tiifraction angle (20) of 19.7

1‘6 Moy 5 Gl a5fe 9:5 'Hfsﬁlhr% R pA01 rpabl:le; ﬁ-ﬁﬁ‘d;hra%ontpgﬁuf &ﬁﬁnsmg peaks at

v 5 TR0 RS REB) e S s v

ray oo etteronmanyigmed@e) dificidrtangies (20.0115.7 A 04, T7f £ hdrand 19.7 £ 0.1,
ina ﬁr‘ﬁ@fé‘sbec% tHa@ry6itk I%i’rt%tf&'hl Hal8 pcﬁvﬂ&ﬂﬂ-ﬁﬂ&f&@cﬁ&%&?&g c?ﬁ;ﬂnﬁﬁgt peaks at diffraction
ractiaon a | [,dc
st 935 38 B3 35517k o 8 £ i g gl e for s
a povidar X-rug iffaistjoe pstierrt dompiising peaks bl difiaclion engldsd2P) af 19aAdet 1%3 £ 0.1, 197
+ 0. 12§1f r? 2%.1 ?érfdfzrs%q ben uri(o%fgm Espféﬁ AR dryStalfk: fgmam aAlowder X-ray diffraction
| racti o
Paﬁe'TQ"”?p'F""@)pTE %rﬁ'%a"?‘fﬂ'ﬁ“ﬂésr &;e?s et * PFT(]Q 78 ?i sf ar ft]U ¢ ? mli 01,217
0.1, brEis26B pAideln Xiyrtigr aipect rﬂﬁc‘tfﬁ&ﬁ“‘pm éFﬁwad@l’{Bﬁfl%‘T"h grﬁmﬁm pattem

" com %!@%ﬂﬁrﬁéﬁﬁrﬁ&@e@&ﬂﬁdﬁgﬁSSOGZ‘G)Tﬂﬁ ,AB37 010197 £ 4.7,28.0 2 0.1, 21.7

0. 'It ﬁlgf %Er],@s t0 gf lolln ﬁaefu@ﬂa? mgqj@ct%hé u%ﬁ}l\;g #oﬂsl(‘%aé gﬂ%rr ac ?@%ﬂhm paitemn B
camprizina Repis At &Hpcing pades 8 Reseiplvdhe e 8t ?"5‘ BiuEsst- ( 20)
- ofThé Fpreieﬁi iferfipd TurBerOprdvided @, pharmageutical @inp@siliod . comprising the free base

ynﬁgsh&o 1 \%&j‘gjbﬁg(lﬂ)df“r ﬁ‘ﬁbﬁ?mé‘ﬁpiﬁ%tﬂnh&ﬂﬁg ﬁ%ﬁ?&ﬁ éc B@sdld EdMprising said
pramscayic PRIy LOVISHeLBr B Do, 68 Sl Beffom 010

200 n@). of the r8a base polymorph formy 1 @ cg_mpogq_d 17 Ipa f_prthqi ﬁﬁ)eg@h@apwlefumpnses from
25 {0 |1ao g ﬁ:ﬂih& hé&d b6 ReYHorbin s N ysiaipbindd. il Mrihasenogioenldhe capsule

e i PR PO By S oS

17.3t 0.1, 19.7 0.1, 21.0 0.1, 21.7 0.1, and 26. 8
0.1. In a further aspect the crystalline formhas a
powder X-ray diffraction pattern conprising peaks at
diffraction angles (28) essentially the same as shown
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I n anot her enbodi nent the invention provides a nethod

of treating cancer in a mamml, the 5net hod

conprising admnistering to the mammal, including a

human, a capsule of the present invention. In
wongy7Rebedi nent the present invention provi L TAB2006/003383

nmet hod of treating abnormal cell growth in-a mamal,

including a human, i'n need of such treat nent

conpri si ng, adn1n|ster|ng todsai d mamual a

therapeutically effective anmount of the free base

pol W rEg&RQ éﬁ%{:ﬂﬂﬂ%ﬁio{he %&E@H B%whes' R rﬁa@'ﬂh he rireﬁfﬂ@ Qéicheita mammal,
t he nor na

mchgié'\geq figmarn, );haapfatg?de%:m_f:ﬁsquﬁdglsﬁ%n% gl nﬁai gﬁtg%%re&ﬂgﬂy effective

smantad d phepnbceutichicomipsibenaiihe pressnt investionh | s medi at ed by -
heﬁﬁtaﬂﬁﬁ(ér %nﬁécﬁﬁ\énﬁ tﬁe&ﬁﬁeﬁtfon rpﬁﬁﬂ@i 8 inethod! AicttdatiGrBiicek innamenmal, the

g ana as ! 'Clste '}gn%ﬁ ma]a ceI dﬁé‘% mman! ch@ﬁﬂgd?%present invention.

dl at
he Id@?'!?C%Wb@dlg'PM?P’FS&E‘t“UF““P'éU%‘g‘I"SF “(e ot cell growth in a
martshd) aiﬁéh;dldgl’h mﬂhhﬁmem@dmmenh eorzriviog: wamm@fepqg to said mammal a

mer?;%g%aﬂ th@ %eeﬂﬁ@@éo@ﬁ"otpﬁ Tyl ARh@Mpodninase

e 141
 gr dhAIRNIS B'EE’HE'@ 5 AR ool € s g?‘lﬁ ¢ 18! cro 9?“"7“’;’:’[’;:’:;"
tyroéxﬁe irebe d angtherentbdiment fesheaspal celgrwinig HEQP‘Q ‘1%‘?5? St r
recdpP Q&K1 RIFR) KAKC 6 anapasic e!ym{,ﬂ)bma Hamatee . Kp rin m;gtker embodiment, the
abngnl'%:talat%ﬁ %Hﬁ:ﬂ\% mbmﬁiém Abeytd s REHOEBor redeptof (3 RABRERR) kinase. in another

emqo@g]iere}nthe gl?ng%%[ﬁ? grg ésrmed'%%? g%anagg&%%p Jmatlnﬁsm

ncer reast cancet th
C ang anvtieperotodimigat, mgpunglmalamﬁ grgwibds capegr.dp anolhgr embodigent, the cancer is-

,-t-

-me

' soleBiBE QR tilirlgUddhcef; Hold e, mhcrédie careen shin canggrctancarwl te head or neck,

the v 9%a np&%aﬁ ek Q&Eﬁn@&n&h Quaitth ¥hcer, HOEHD kinBer, cahceRR $1€ anal region,

m&%ﬁ’fﬁg' e esophagus, cancer of .t

- stonjagh €315eh FOIOR FARER tl'i"fﬂgtt Fr3°5n B0 emes@gtfgel ‘Hc sy cgpoma of e

endénatiutriyarcsiotha 20the beanirel carciname ek hayyaoinas=giaema o s gt Hodgkins Disoase
canddh G esGRBGLE  carthr &f 8 sRslNesae, Gincst df thaxadoingsysém,sericer of the thyroid

L Ssue é?r@ §, @fcoinh 6f 99 BdsBe, carcer of the
glang, GRRGer bf ng%%ﬁgrcﬁj %{JaecaHée?Bfl'iﬁe,aadr sBe, cancer o

roni c or. acut :
ure @ﬁﬁm@gfﬂl}e@epzﬁ Rﬁ)ﬁl@iﬁﬁ@ce cé\ﬁ)&:&pr éiﬁ% %hocﬁlc homas cancer of
the indodérh@nter diteakidpey o1 peeten renal pglh:a{cme@pqca@la?rﬁq ol beee na peMs neoplasms of
the &GRS hAHAR sRlent (BRSY srialy @ iwighomaepipd agssmols, trdiestem glioma, pituitary
eggn?m%eﬁag%g% ystem (CNS), pri rrary CNS' | ynphoma,

: Sgwmoﬂlgwq?glnwrﬁ%ﬁb%ag#gsfsheg tga ?I"OIPPGO s:s‘ilﬁﬂé)t}fﬂon-smail cell lung
can@TireSHLCRNquarbdve aeksarcinonias horeiope-(eEactey @fﬁSéﬁecagf%ulffP*"aw renal coll .
carcfﬁgrﬂg" t%]o\'eﬂ:ﬁll Qcﬁenﬂ&ﬂﬂn‘éﬂi&' heufobthdtorh&sn Ggnaptestie largg NSClhy@phoma (ALCL) and

uanpus cell carcinoma, hornone-refractory prostate
935%%1 8&F papillary renal cell carcinoma, col orectal
adenocarm noma, neurobl astomas, anapl astic .l arge cell
pefilitoAhoma (ALCL) and gastric cancer.

30Le |,y Helef Stess otherwise ARicatSE the teiEiabnortl Icﬂigl;nwth' rt\e::rl\: fo cell growth
rm s ibi 0
that § [ &dsqegdct-rgo ggma?lﬁgﬁ%% m{a%lalglgﬁsnae - gﬁ%f%&‘na&ﬁ itidh)

IS TN en em of r,l,orre\['{a‘;s!m alleviating,
r esiluaech hyreinertngn 4 pRispdndpaled) BEd' &= .

mhabitlﬁghhbbrbgr@ﬁ)of or preventing &% diserdet ohemeilion to uhk:feggh MW@ one or more
sympt? s &%ﬁc%%isoﬁua%r L&pHan, tﬁ@ﬁﬁl‘l AQatreRE RS ukcd\HRieHh Ws otherwise indicated,

eviating, LOf ., or
- referpjodiadst qf 'E'Eh@ E‘?ag'lﬂﬁs fol} con(f%ll%n fo whjch_

ch o
e e eriss o G derialy forsamS SNBSS B8 Bfcon peck positons
meafidl 170 Eyﬁiéél pEk po&HtRlizid it Vatabiily a7 takerciaib memtrit, Fasxamglecbne skiled in

the %tfe rﬁ l’sla[c]al tﬁasf %:.eo[gegf EJ % (hésj%dlpéfo%omﬁeﬁt&faﬁpééﬂjstﬁ%bﬁ@t typically as

trea
muckpORE: Fun‘her oo shled, i g aﬁé‘i’"eﬁpﬁfec'f’ﬁé“ﬂ‘ é“%& © ek é".%‘%"s""ﬁ""“ show Inter-
the same' with reference to X-ray diffraction peak
positions neans that typical peak position and
intensity variability are taken into account For
exanple, one skilled in the art will appreciate that
t he peak positions (20) will show sone
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variability as well as variability due to degree of

crystallinity, preferred orientation, prepared sanple

surface, and other factors known to those skilled in
wonsoErssissand shoul d be taken as qualitative PeEaB0E803383

only. 5Brief Description of the Drawings Figure 1

shows a powder X-ray diffracfion pattern of the

crystalline formof free base (R)-3-11-(2, 6-

di chl or o- 3-f | uor o- pheny1l) - et hoxyl - 5- (1- pi peri di n-4- 14
appar&th& Défiéﬁlﬁgpésf HetlYak) valatiity Ctub o2 udgradnoF REstalihdy, \orenmed ofiedtalion, prepared
samglglsgrf u ecé Pthéc'rl}% ﬁ'{oﬁv}ég ﬁ&s%%l@l in ?‘%aaﬂ.nérﬁ%hotllq be taken as quahtaiwe

r mogr am of e crystalline form
megggresonly.  free base

(R)-341-(2, 6-di chl oro-3-fl uoro-phenyl)-ethoxy]-5-(1-p
| peridin-4-14- 1H pWZmkepidhbl hPavidhd)- 2- 10yl am ne,

pol yr nor ﬁh fo gte?é: E)em gfﬁhe%bst?lpneq;m o?ff‘%e ba?e (Ré-3-11 {(2.6-

In WS 8 povr}gler X—rﬂ
dichlga)g;bﬂunro-phenyl)-ethoxy]-S-( 1 —pipe;i_din-4-yi-1B -pyrazol-4-yl)-pyridin-2-ylamine, polymorph form 1.

( RFighé 1 shawsbr diifeadikial scenBing LarpimeieyBSG) ihermbodnam yf] tiberfslalline form of
froa pI d&‘é& ! gtlt)l?s-[{" Jd'c]'lﬂaljo 39%5:%%\ Mé&r 80 plp @it HRAFERRA-y1)-pyridin-2-

The po X-ray diffraction.
V'*’"'(’Pb@ﬂﬂ)“"'f@ °B%\ftern of free base pol yrmrph formlis
shown in Figure 1, with correspondi ng tabul ated data
shown in Table 1. DI@*%HBchn X Bbrmaivantombul ati on for

For m fp&g]%, é,;,.f,‘eq 3 oﬁ% PFSG (R)-3- [1-(2 6-d|ch!oro-3-ﬂuoro-phenyl)-eﬂ10XY]*5-(1'

uor -
RGP RS i U T IO s ana
patiegn of2@e pdse PolyfadmieioPe il hmvendigup 1( @@hmtfsépom’@a fabulated data shown in
Tabd Rtensity (9% 12. 8 6.916 6.69 y

Table 1: PXRD datz tabulation for Form 1 of the free base (R)—3-[1-(2 G-dlcrﬂoru-a«ﬂuoro-phenyi)-eﬂ'loxy]
51 -pipendm-4-yi-1 H-pyrazol-4-yl}-pyridin-2-ylamine. '

20¢) D-Value Peak intensity ) Peak intensﬁy (%)
{Counts) -

128 6.916 6.69 ' 30.9

15.7 56568 126 ' 58.1

173 5129 156.9 : 733

19.7 - 4.511 21.8 100 ,
21.0 4.235 -8.00 37.0 :

2.7 4,102 ' 7.03 325

26.8 3.326 ‘ 7.92 . _ 366

The DSC thermogram for crystalline free base form 1 is shown in Figure 2.

The present invention also relates to pharmaceutical compositions comprising the free base
polymorph form 1 of compound 1 described herein. Pharmacautical compositions of the present invention
may, for example, ‘be in a form suitable for orat administration as a tablet, capsule, pill, powder, sustained
release formulations, soluion, suspension, for parenteral injeciiun as a sterile sohdion, suspension or
emuision, for topical adminisiration as an qintment or cream or for rectal administration as a suppositary.
The phamaceutiical éorﬁposition may be in unit dosage forms suitable for single administration of pfecise
dosages. The phammaceutical composition will include a conventionial pharmaceutical carrier or excipient

_ and a compound according to the invention ‘as an active ingredient. In addiion, it may include other

‘medicinal or pharmaceufical agents, carriers, adjuvants, etc.

Exemplary parenteral administration forms include solutions or suspensions of active compounds in
sterile aqueous solutions, for example, agueous propyiene glycol or dextrose solutions. Such dosage formsr ’
can be suitably buffered, if desired. o '
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4.511 21.6 100 21.0 4.235 8.00 37.0 21.7 4.102 7.03

WO 2007/066185 PCT/IB20606/003383

-5-

Suitable pharmaceutical carriers include inert diluents or fillers, water and various organic solvents.
The phammaceuticat compositions may, if desired, contain addiiona! ingredients such as flavorings, binders,
excipients and the like. Thus for oral administration, fablets containing various excipients, such as citric acid
may be employed together with various disintegranis such as starch, alginic acid and certain complex
silicates and with binding agents such as sucrose, gelatin and acacia. Additionally, lubricating agenis such
as wmagnesium stearate, sodium lauryl sulfate and falc. are often useful for tablefing purposes. Solid
composiﬁons of a similar type may also be employed in soft and hard filled gelatin. capsules. Preferred
materials include Jactose or mitk sugar and high molecular weight polyethylene glycois. When aqueous
suspensions or alixirs are desirad for oral administration the active compound therein may be combined with
various sweetening or flavoring agents, coloring matters or dyes and, if desired, emulsifying agenis or -
suspending agents, together with diluents such as waler, ethanol, propyiené glycal, glycerin, or
combinations thereof.

Methods of preparing various pharmaceutfical compositions with a specific ‘amount of aclive -
compound are known, or will be apparent, fo thase skilled in this art For examples, see Remingion's
Phamaceutical Sciences, Mack Publishing Company, Easter, Pa., 15th Edition {1575). '

_ Examples
' The examples and preparations prnvided below further illustrate and exemplify particular aspects of

embodiments of the invention. It is to ba understoed that the scope of the present invention is not fimited in
any way by the scope of the fallowing examples. '

Methods and Materials _ _
Powder X-ray Diffraction (PXRD): PXRD data shown in Figure 1 was collected according fo the

following protocol. A sample {2 mg) was placedona microscopié slide with zéro babkground. The sample
was then placed in a Discover D8 (Bruker AXS Instruments) equipped with a GADDS detector. The
systermn used a copper X-ray source maintained at 40kV and 40 mA to provide CUa1 emissicn at 1.5406
angstroms. Data were collected from 4 to 40°29 using -a step scan of 0.02° with a step time of 60.1
seconds. Diffraction peaks are fypicaily measured with an error of £ 0.1 degrees (20).

Differential Scanning Calorimetery (DSC): DSC measurements, shown in Figure 2 was carried out
using a Q1000, Thermal Analysis Instruments. Sample weight of 1.6 mg was placed in a hermefically
sealed aluminum pan with a pinhole, The sample was equilibrated 1o 25°C and then ramped 1o 250°C at

a scan rate of 10°C/min.- Dry nitrogen was used as the purge gas.

Synthesis of Compound 1

PLE is an enzyme produced by Roche Aand'soidr thrqugﬁ Biocatalytics Inc. as é crdde osterase
preparation from pig liver, commonly known as PLE-AS (purchased from Biocatalyfics as ICR-123, sold
as an ammonium sulfate suspension). The enzyme is classified in the CAS registry as a “carboxylic-ester

- hy&rolase, GAS no. 9016-18-6". The corresponding enzyme classification number is EG 3.1.1.1. The

enzyme is known to have broad subsirate specificity towards the hydrolysis of a wide range of esters. The



10

15

20

25

'32.5 26.8 3.326 7.92 36.6 The DSC thernogram for
crystalline free base form1l is shown in Figure 2.

The present invention also relates to pharmaceutica
conpositions conprising the free base

w@oioymssassph form 1 of conpound 1 descri bed h@ﬁﬁﬂﬁﬂmﬁmﬁﬂﬁ

Phar maceuti cal conpositions of the present invention
.25may, for exanple, be in a formsuitable for ora
adni ni stration as a tablet,-&apsule, pill, powder,
sust ai ned rel ease fornulatlons sol ution, suspension,

lnpasfgar \Bﬁ & tte%trmaeld ul'sTllf+ § fhre{h&p?zgéd & ﬁ}dﬁ:iyklls Gt é@l W&Q in a pH titrator. 1 LU

pical adm'njstratio
(I'Paamur@) U <SR HSh TGS, Qb ol PYTE A P G igca: 22°C, PH
8.2, ahépt&ﬁ%bﬁ ©poried Rétein (iBrASRaeususpakion) drgsuali shinprd Awan dpeaue brown-
greeh g?n a%géé'}gcﬁaciuﬁtl} BB U UIntAb@tefn@bntsiit BGUR 40 mg/m).
nlstratlon g OEeC$ﬁ$nl . dosages. The
ph ' -5 will include a . _ _ _
c oS (2. beictiormiyornpbeniethensl shown j2p @Pmmunfé {& 1) &gy schemes below,
was %%Br@d %y GQ:HiﬂﬂhHﬁdn aCaaynthtia ydraysiEhee racanie ri#(2,6dictdero-afluorophenyllethyl
ace Ct I raﬁg cﬁtnr?lcal ﬂldﬁ:ﬂ(gi!s (N?ﬂ‘l-) Pverbidn B3tdihd'! Ségﬁnepﬁ h @kcemic 1-(2,6-

maceut’l c ents, CarrlerSe womeA
dfchla@yWarﬁP'se"Y')@W acesle Compou o7 MR PP ARD 9
adnmi ni stration forms incl Behemed utions or suspensions
of active conpounds in sterile aqueous SO|UtLiEf, for

exanpl e, aqueous propylene glycol or dextrose
abl ¢~ - TCHs

solutionam_Such dosage,fvrnsoean be sui

phar maceuti cal conpositigns may, if des%red cont'ain
addi tional ingredients suchlas fIavorlngsAzblnders

eX qled-gibhiSo-ShebrdphéhvhdtieRel (A1)USodfufi bofdidride (90 mg, 2.4 mmol) was added to
a sdggog ogﬁ él :c% om% ﬂtl;]o a oe%[:ul’?eng tA@dngtl\ %# éﬂéﬁ 5) {207 mg, 1 mmoal) in 2mL

as cltric

of arthw@{s mow 'flﬁ. rga&pqwgtura was ﬁttngg P%{ﬂff’g teg:a%rﬁhr]% éoréﬁlg?egﬁuas evaporated
to givd 4 bdkiressdli rekidund The rebidiewasovplieahby Sagh dhiomatographyr{ejuting mith 0->10%

Eto% dng ﬁ%xlg%rs]glg F‘.HL &:ﬁdg?% @Iﬁs%foﬁ%ﬁiml aeb Ayl 0BeaRAbIBGB% yRld); MS (APCI)
o T e, PRSP S TP G R o e T3P g Bose v 11

637u397mh1ﬂ671$ab$%mdﬂHg purposes Sol i d conpositions of

a %] zre' hidHiord.- ¢ te )0 hedici anhwide (1ad2dmhatil mmot) and
pyndrne é '?mL 95 mélm& 2RGHk g&merﬁi%ﬁvfts rars@lghomf &rripBind N1 W@h 408 .5 mmol) in
20 T actio o aé S e %Lf m)ks%(: ul @r r{ l2I9 and then evaporated to

"ﬁd‘lf?@ﬂ?yl b Eeagfio] athiree Wegh ‘é eYLETLLEPENSi '6ns
give 8 Lreimmsmrlaewudemerresidute @es pyriied ta'cfwmhwmaew(%lﬁ@g “"th 7-9% EtOAc
in heRbeb)ME GieOHRPUAR Az e iR Y R26GPID e 8516% ieid); 1H NMR (400 MHz,
chloroform-D) & ppm 1.88 (d, J=6.82 Hz, 3 H) 2.31 (s, 3 H) 6.62 (q, J=6.82 Hz, 1 H) 7.25 (1, J=8.46 Hz, 1

H) 7.48 (dd, /=8.84, 5.05 Hz, 1 H).

Scheme B
0
Cl O/"\CHS cl
CHy .
Cl
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10 various sweetening or flavoring agents, coloring
matters or dyes and, if desired, enulsifying agents
or suspendi ng agents, together with diluents such as
wat er, ethanol, propylene glycol, glycerin, or

wERThhdsadsl ons t her eof . Met hods of pCeEpBaIEHE3383
vari ous pharmaceutical conpositions with a specific
anount of active conpound are known, or wll be

apparent, to those skilled 4™ this art. For exanpl es,
see Rem ngton's 15Pharmaceuti cal Sciences Mack
Publ i shi ng Conpany, Easter,.Pa., 15th Edition (1975).
Exanpl es exanpl es and preparations
provi ded belom1fur\%zr il lustrate and exenplify
particular aspects” odi nents of the invention.
It is to be u oerftood tlhat the sco of the present
in 20 any by the scope

: Nhterl.ls

Fi gure—t—was cohlected agecordi

protocol . A sanpl e (2 was aced on a m ¢cfosweopi c
slide with zerfo bfckgtound. Thetsanple 25 wasthen

pl aced in a pPrscevey, | ( BrukerSAXS | nst rumentd)

equi pped w t GADDS degtector. The system used a
copper X-ray youree nmintai ned at 40kV and 40 mA to

collected from4 to 40-20 using a step scan of 0.02

with a step tinme of 60.1 seconds. Diffraction peaks

ar €o & B b dickejed flestsenrigRpd it B PHIPIeEadgy ansyemend SUITRS gceaase addilion
tine (114 QaoHPDvkS Meet 2 Bl oiSoamm pogsEat prosarete dyfler BTN EIS@L of PLE AS

suspg;%%ﬁ U4 undsmms} 4.1, 551‘“96!’ M@0 2q)AS adddb BroplseQint thd %suitmg mixture

. Th

usi ng Sﬁgﬁﬁ

e o e B 9, Gl A st o
NaOB Botti theisanpeasioning lse's of fheigesiien werp glogtaﬁaﬁ by, RRHELC, and stopped after 50%
startifg Ribferidd ad esiinfed 35prosinGtely NE roura yied these @BOIONs) The wigen was then

L dPEifyl Déclishiei BRoWRB SRR atfeldoh® sl B Rire of R-1 and
emmgé%m%\/m%%g{shﬁg%of Co‘?rpound 1 35PLE is an enzyne _

‘zproduced by Roche and sold through Biocatalytics In ‘Rt and S-
asMethanesdionytehtasaa @t pief i Mol ¥iAs FidRiog glufignsh p mixturs o R an
2 (0.80RFEN Ihya riﬂn&r\wnm uRbdr -nikSgenpimashibes® dTHereartion mixture was stirred at room

tempg}a&?eafglaé N r(fév e oL?a?h ansdﬂl vzt ﬂﬂ?é@ﬂ?&@ﬁﬂgwﬁo&h& indfufe and then
EtOﬁcé%ff lglt ¥ §) agd g%?%%?}'% agueog? so‘?u% ﬁl ong\;gmé %Egﬁ?e cnmblned dried,

 fiter@D A8k ey@oBited tgike oL BricnA §- % rT E"ﬁ H’@‘*‘E? W] 4} tep reaction

withdREHERY pixSicdtien. 3 'H NMRL400TIEZ, enibyfoem-D3 & lppo\ike6t(d, J7&d diz, 3 H) 1.84 (d,
J=T. Pﬁ?%gg%gﬁs 58] ?Qf‘@e.ﬂji)fd 1(& Yp=+.8 V119 6148%q, DK 04, ¥ $) 8.99¢ 7.07 (m, 1

H) 79007706 1 8 Ff@f@d@%ﬁﬁ% §§J¥£%480P|pa§e act|V|t¥
dePesssiumedetals (I0P7 &, 7% Mod) wesswdedi amfeye PIRP and§-210 Agmmol)in 4 |
ml. o?bwlun&u hmg%h Qtndaphitred HhSiraicivh. midiurk bWaé héaaide 100°G fo 12 b Water (20

mL) ﬁs adﬁe{ﬁ%‘jﬁé T %ct oﬁ Wtﬂ@ arw'ﬁt@;hc (Izb pﬁrx% was alfldtﬁ:ﬂ@ laxtract the aqueous solution.

acl

The qofbing @savcdﬂebwa-“r e et st e i £ pE B L S22 m, 61% yild n
two sTdpS) Ehisdlityrep: QTs_G%,ISWMB'ﬂQ%Mﬁp@UIOQ@H&ﬁ)) @Bgmg,@s (d J=7.4 Hz, 3H)2.09 (s,
3H)85 Wn.h@ra‘i‘%m 1) 203 (€] 9.8 e, armtgia:rmmacm vity of > 45

5( ﬁ%ﬁmhg?tgt)%{ 31?? ﬁlnrnt fe?)é\?hq#ggan% \ng Qislowly to compound §-2 (4.64 g,

uor on enV| har i

. 18.8 (nir®)) uridef 2 n@ggﬁnm@p@r%atﬁ%oywﬁw Lﬁ%ﬂ’f &rrg%%mnbtgmperature

for 4 REUIF) OB dolv(e&\ﬂa)s evdipotdied apd HENE S0 k) vaas/addeds Tlparc@plaxj wectipymixture was

neutralzz‘ﬁgg‘gl % g&iﬁéa&ﬁ%yﬁﬁu\‘r& sBMﬁUn% ? SERfl a&eMeB(ﬁD(BmL x 2) was added
uor n e}

o exrat i TOUESHFi GG B BB ORI B %fss BRI Srer NSO Merod, and

according to Schenme B. Racemic 1-(2,6-

di chl or o- 3-fl uonphenyl ) et hyl acetate (conpound A2)
was prepared according to Schene A. 10Scherme A C
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142, 6-di chl or o- 3-f | uor ophenvhet hanol

( ) Sodi um borohydrl de (90 ng, 2.4 mmol) was added

to a solution of

2',6'-dichloro-3" -fluoro- acetophenone ( Aldrich,
W(Eamafbemgss# 52,294-5)(207 ng, 1 mmol) in 2 L PER/DB2006/003383

anhydrous CH3OH. The reaction m xture was stirred at

roomtenperature for 1 h thep was evaporated 15 to

give a colorless oil resi dugd The residue was

purified by fl.ash chromatography (eluting with 0->1

evard réléﬁtt%ﬁtanh B NEXR WA solidD(43b ¥4 THaNSFOMIS: a7 %@e. *H NMR (400 MHz,

chlcr:%ﬂtf); BRn Ok %% L% 105 s %ei&mzﬁ@mé‘g? Y15 4DHW522 7.36 (m, 1

H. ppm 1. 64 (d, J=6.82 Hz, 3 1-1) 3.02 (d, J=9.85 Fh 1

FD 6.97 - 7.07 (in, 1 FD 7.19 - 7.33 (m 1 H).
1- (2. 6-di chl or o- 3- quoro.henvI
5-by 'l\m;_. 2 szl sLY ole+ l...'—" ' CAVH |4 ox piricined- -- z " p| d| ne

(1.7 m 21 mmol ) ver e added seoﬁ!lentlally to a

solutlon of conmpound Al (2.2 g, 110.5 nmol) in 20 nL

of CH2Cl12. The reaction & x®'ter S stirred at room

tenperature for 12h and Brated to give a

yel | ow sh oil residue. | resi was purified by

flash chromat ography (el'fiti®ig with 7-).9% Et OAc in

hexanes) to give conpountl Al as a colorless oil (2.26

9; 1928 m}ova-fﬁ5m5(%tdph@:bﬁg (15 g,ldomﬁoq WG tikdddn THF (150 mL, 0.5M) at 0°C

usmé!aj | ol Q u'glém I:r)gm ?u@ l&lﬂ@é‘i Z. 55 §% Oﬁnolﬁva'é%‘.loﬁazf gédeﬁ Srhe reacfion
was zigﬁ,i at;argflge Efa'lperjltuga fgr43 hr5T ath nd W (3 mL) was
addefi0ol Giee BEPET /by 18609 35°0 (308 33 W}) &0@!) Tri?g n]uﬁlgg Mg glired at ambient
tem Je#ﬂﬁgfoem%fégﬁgwaoﬂ & ?nﬂ..} Mlgse) ?ﬁ‘é EdReE andai: hBrelTiierel to regd;ve solids.
tirrer an oy ﬂ{,lge (,M&N@Qﬁgm ichloro-3-
Tho fmﬂs R Y6f qﬁ anﬁﬂ% @ asLS| um o) f Yl??
Puorgpepri SRl (169 oy el 28 sl E‘iv R " i 30t e i S .40 o
5.42(10, ZH}, 792 (0. Bh).M3l(m, 1H)O0 eq) was added dropw se and
t e 1&gaulirfedRENbn’dF WipRen phEBNIAS (812 & 0.0a inol) GAITDEAD (13.65 mL of a 40%
solui?ogggfp:l’u%;leg u? TIH9 AZO%QNB a}% GLsaéJdle@g sblnﬁ)nﬂﬁ 1g§ deiﬂﬁoroa-ﬂuom—phenyl)-

const

cthapch (45 &1 W1 IFGD 829 SOy ey G S002° FEA SHE 7 (08 ). The
resullRigy- brighiGyrange dolstiop pysie chlisedt t@ﬂermﬁmﬁtﬁm@em ampigpt %&era“”e for 4
hour® ﬁ’t%iéﬁ%&nt(aﬁ BiaFiRY maRfiRd ad béerdhsumeti NTiarsolvért %8s removed, and the crude

matﬁngn I t [?%)ei gesdig% )éélu%rﬁ iy &I{ﬂl%yﬁg&fa@ﬂeﬁﬁé r@ﬂ%) to yield 3-(2,6-

at e Jecover 1
dlchl@@@élporerﬁwzm%%am o 33 1 DO o SToLRP BlSa. ' NMR (GOl
300 MO l8aAres <) 3HH ByDH6. thigotH).Fed-1. D0 2720 @ Hi-35-Fru@ 2H). 8.0-8.05
@, 1A4gdded to a solution of a nixture of R-1 and 8- 2 -

(0.48 mol) in 4 m of pyridine under nitrogen
at BroEpheimed mikhee offmOH; (679 M) pedIFIOH(ER k) was sgpendeq $isyf-dichioro-3-

ﬂuoré SIRBRSALLiR-fyRdins (a3 tghe.onsavaRag Rinctlipt (1501, a2Bimal Tielreaction was
vﬁm_tg ;eQI d M@&re 8% Pt e Mo s 30%ed 1 fébnb@fiGature then

to extract ueous
daethmmt ﬁ%mL pre wtsraﬁ% by oG e, Coty gevttizad by tho
additioh bt stiel carhorehiee VB @pmbiead draanigiextescty wmemaah@ with SP!-ds\laéﬁ@a (2 x 100

ml), B (2 xHbh SnThnd B8 (MR BO0UNS theh Bridd (Ra,80)! fit6ie8 Bnd &AGhirale 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 (q. 1H), 7.0-7.1

(m, 1H), 7.2-7.3 (m, 1H), 7.6-7.7 {m, 1H). -
4. A sfiming solution of 342, 6-dlchlc:ro-3-ﬂuoro~benzyloxy)—pyndm-Z—ylamme 9. 07 g, 0.03 mol) in '

acatonitrile 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 reactton was sfired at 0°C for 15 min. The reaction was
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15 wthout further purification. 1H NVR (400 MHz,
chloroformD) 5 ppm 1.66 (d, J7.1 Hz, 3 H 1.84 (d,
J=7.1 Hz, 3 H 2.09 (s, 3 H 2.92 (s, 3 H 6.39 (q,
J=7.0 Hz, 1 H 6.46 (g, J=6.8 Hz, 1 H) 698 707S
WOLR0PJ/06BIZF7 -7.17 (m 1 H) 7.23 -7.30 (in, 1 PFTABAH6I03383
(dd, J=8.8, 4.80 Hz, 1 H). Potassium acetate (0.027
g, 0.26 nmmmol) was added to agmxture of RR3 and S-2
(0A8 mmol) in 4 m of DVF uhder nitrogen atnosphere.
The reaction m xture was heated to 100C for 12 h.
conééﬁieﬁéd 162!;%2& Jibadr asmadde ebsmtmgtdm il @AE WiseivediinKEtOAE {500 mL), and

punﬁag Qna smca %el Fh;%nemﬁra)&r%)rhm thtamq reﬁ?&éﬁ%ﬂau&bﬁ yleld 5-bromo-3-(2,6-

& conb |ne anic "

dichisf‘lr%%!‘f’“’rqer‘wm ayidisrrhanedof & 88’? ol ?VQ aérf" ‘Ef'i"1e °6‘F‘a"'“e solid.
NMFS(CUL 7 B0H2) 6185-LORHH) A (b5 BDsT.960h(a HI 6§E8B(d, 1H), 7.0172
(“9)77@_%45W1NWG(7”68Q¢%¥ chloroformD) 5 ppm 1.66 (d,
.09 (s, 311) 6.39 (q, J=6.8 Hz, 1 H)
702(t 385Hz 1 H) 722- 730(m 1 H). Sodium

5-br£FﬁJ-§l £6- Qﬁnrﬂiﬁlﬁbom- newas added
y to compoun -2 (4 64 g, 5 18.8 mmmol ) under a

nltrogen at m)sphere at .0C. The rlesulting m xture was
stirred at roomten‘peraté]re ,f,o@hours The sol vent
was evapor ated and H20 (JLOO s added. The cool ed
reaction m xture was n al 1%z wi th sodi um

acet ate-acetic acid buf sol uthfen to pH 7. Ethyl
acetate (100 nL x 2) vvas,.-added to extract the aqueous

m%%%ﬂngépyg%%b ﬁgtger %g;laa(l:'e a% Ssrcgbe\éggove gorr%%gacgl\qgtg but using
the @EAPMEGBLEBRCIINIIPEEBETETIES abog. HAMRIGPLMEE QNFO-0) 5 174 (0
3H),81ab @h, N HF 652 @8 s 2HMTLI0Em S0l (708 (1, B 756 (D AN yri/zi8d NH1).
SFC—I\/IS 97%e. 1H NMR (400 MHz, chI oroformD) 6 ppm
. - 5. Hz, 1 H) 6.96 -

55- br ono- 341- (2 6- dlchloro 3-f1 uor o- phenvl) - ethoxvl
vridin-2-vlam ne (rggemtet Br ~ Boo 1.
2,6-Dichloro-3-fl uorioacet Qhenone (1|5 g, 0.072 not)
was stirred in THF 31&’05!\/9 NQC using an-ice
bath for 10 mn. Lithi um._a.LLLm_num hydr|i de (2.75g,
0.072nol ) was slo ddagen, The re ron was stirred
at anbient tenmperatdre for 3 hr. The reacti on was
cooled in ice bath, ®nd wat er (3 nm) '

2
To a stirred solution of 4-hydroxy-piperidine-1-carboxylic acid teri-butyl ester (7.94 g, 39.45 mmol}
in CH,Cl, (100 mL), cooled o 0°C, was slowly added NEY; (5.54 mL, 39.45 mm’ol) followsd by methane
sulfonyl chloride (3.06 mi., 39.45 mmol) and DMAP (48 mg, 0.39 mmel). The mixiure was stired at room
temperature overnight To the mixiure was added water (30 mL). Extraction with CH;Cl, @ x30ml) -
followed by drying (Na;S0,) and remaval of the fsa!vent in vacuo afforded 4-methanesulfonyloxy-
piperidine-1-carboxylic acid tert-butyl ester as a white solid {11.00 g, >99% vield). 'H NMR {CDCls, 400 -
MHZ) § 4.89 (m, 1H), 3.69 (m, 2H), 3.31 (m, 2H), 3.04 (s, 3H), 1.95 (m, 2H), 1.83 (m, 2H), 1.46 (5, 9H).
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10 added drop wisely foll owed by addi ng 15% NaCH (3 -

m.) slowy. The m xture was stirred at anbient

tenmperature for 30 min. 15% NaCOH (9 nlL), MBSO were

added and the m xture filtered to renove solids. The
WaEWoT/Me1sser e washed with THE (50 L) and t hePET/HH2P4HG83383

was concentrated to give 1- (2 6-di chl or o- 3- '

fl uoro-phenyl)-ethanol (14.8 gm 95%yield) as a

yel low o0il. 1H NVR (400 MHz1ODMSO-4) 61.45 (d, 3H),

5.42 (m 21-1)1 7.32 (m 1H), 7.42 (m 11-1). 152. To

tart—tﬁﬂy%é—b&-(ﬁ,ﬁs,5%11'21”\‘9&%3 ,3@i fd.&éﬂoﬁlb%[ky\hupmﬁﬂiﬁh RbigeRing-1Gearboxylate
. a40%so|ut|on|an

toluene) in THF (200 n1) at OC was added a solditINGN

of 1-(2, 6-dichloro- 3- IEporo phenyl Bog#t hanql 53 09,
0. 021 nDI) and 3- hgdri®xy-"ni t r dpyr'¥ di ne (3. g, 0.023
nol) in _ (ZPQ . Theyt i ng bri ghty?or ange

sol uti oy rred under&?mt ogen gtm) Yhere at

anbi ent fiperature for 4 hpurs at which t all
starting pateri al £ had beenl consuned. 8 cat was
renoved, and the crude 20 terial was Eaded

onto silica gel, and eluted“w th et hyl =
acet at e- hexanes (20 80) to yield 342, 6- '

00 i b e REN G 0 Relok iy 1 i ne (6.21 g,

(|\)/|_&1§H GEA egu q- G%Qmelawasgpged partn@u@seiqsa s(tlaed s_[nlgﬁm&%gdpyqzo? {0.57 mmol)
in DmH)(z Ly at2#°@. The (ebpitigHitu®. @5 -l fonf houat 4%; @dg@-rg@;ha(ngsulfonyloxy—
ic acid tert-batyl ei6y, ebnipbiria2€ 41 84, 0led E‘:ﬁ‘mﬁ) {vasAR&aHd{4ad Ohe resutting

rrL 0 0.1 ) I
T e G oy
severgbimes a fbp ?ﬂmﬂedcwsw 'm*s werefiried) fi E(%ednfm co %ﬂ@e g%‘tf{“‘fdcﬁ'f orange il
The tesiduehas p@itieddly clidayget chrometbgrephy Mngwm@e(eEjOAQJn paniane)fteygivejcompound -
3359@“3'551@ ({4g§cg5h/ n was cooled to roomtenperature then

; 0l f | ipBiLfHRCh,

W Qm%;: . Y

_-%Mon of sodi um car bonate The conbi ned organic
exBis(fitdcsianigiberomiishey 184 §h0.S2ama) il poleGSES #cRtale (4 69, HB)g, 148 mal)

were 2ddefl séq%eﬁﬁal%qpa :ml&lorﬁﬁ BonkHolis (140 o 0.3PRaifih ). 21ha@ OMSOI THk mixture was
purg :}@é PIQQ,_C%E searﬁqral h?neg anda d%ﬁlar%@@(&%Hén&l%o@&m%f’paﬁd’dm&‘?ﬁo @eq 129 g, 0018

mol) wastpen@dgpde Fnegpayiing W'u@r“@s Beater\at BXG for H Thairssetion (xR yag cooled to

* room (t&np@étu@ anf filRR:4 thaligh a 9804F celie and wagied with FIRAG Jihe fitrate] was washed with

&gﬁb 338 0aririgder Rk, 5%, itd8a bt corobiateds THe Residue was purified by
silica %blfﬁd?mgloger%?h %_“hng \?n%bs"é gt?l%'_n hef'z_ﬂeg) tz glgle &Jﬂpoﬂrid)tt 4as a while solid (55 g,

(40%)stirring solution of

3- (2 6- di chl oro-3-fl uoro- benzyl oxy) pyrldln 2- yI am ne

US| ng an ice bath.
N-bronmosucci ni m de (NBS) 35(5. 3
portionw se.
mm . The -react |

.03 not)

under vacuum Th

oil was diss efainBokidAC 4500

LA Sifiderbacige r t aphy. Thke
enDVig@aon VEC%E

Jﬂuoﬁ‘aﬁoﬂoen oxy) &

51% as Fhi t e crystallinetsolid.
Nl\/R(CDClS 300 MHz) 61.86-1.95 (d, 3H), 4.7-5.0
(bra, 2H), 5.9-6.01 (q, 1H), 6. 8- 6.b5 (d, 111),
7.01-7.2 5(t, 1H), 7.4-7.45 (m 114 7.8-7.85 (d, 1H).
5- brono- 341(R) - (2, 6-di chl oro- 3-fl uor o- phenv1l) - et hoxvl
-pvridin-2-ylamine: Br -~ The enanlionerically
pure-R i soner was prepared as descri bed above for the

- racenmate, but using 10 the enantionerically pure
starting materials described above. 1H NWVR (400 MHz,
DMSO-d8) 6 1.74 (d, 311), 6.40 (m 111), 6.52 (br s,
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2 To a stirred solution of
4- hydr oxy- pi peridi ne-1-carboxylic add terf-butyl
ester (7.94g, 39.45 mol) in CH2012 (100 mi), cool ed
to 0OC, was slowy added NE ta (5.54 nL, 39.45 mmlg

wa 0r/ereets by net hane 20 sul fonyl chl ori de (3PEEH006/003383
39.45 mml ) and DVAP (48 ng, 0.39 mmol). The m xture
was stirred at roorn'terrpera e overnight To the '
m xture was added water (30 ?drt Extraction with
CH2C12 (3 x 30 nL) foll owed by dryi ng (Na2SO4) and

rergvalstiffd tshitiohObiv 81(R)-1-2, e\mm_:arfuﬁmrpdaﬂ:) ethoxy]-5-(4,4,5,5-tetramethy}-

f M) -yl}-piperidin
[1, 3'?]8\01‘8%8%@(}'? y{égﬁ@% -2 35( rrpne d? 13?9 %J-ﬁr&n I—‘l yl}-piperidine-
1-captiogfigiycid tgwm@wtm@ 424‘(70“%‘} BME ‘s‘é"ﬁﬁasaf ass'“%‘tﬂ 0f Na;COq
(11437, 18442, mrdol)3A water (3B Irl)., TIR: DHitignswyas3iedassedland Sha(rgﬂd wihipitrogen thrée
tlmeg' 8(% t‘uénsolgtnur)was ]adét.ﬁi IédiPP ’1. (1.25 g, 1.782 mmol). The reaction solulion was
deg%;?éfltaélg ?%%{ 14 ed w4ih nrﬂogemgﬁ t&r%%?mes %%re%ignegdh.ﬁ%-mas]shﬁ%" cﬁ? 87°C oil bath

for ghout 16 bewt (Geunticcopsugiplionobte Sespnsisingee Btery AR 3 FraDt '@mpe'af""e and
dilutePwith ELOADIEP0 inD). DVE rdartiod Jniditre W4S Tiltdree throegiué padna cefitecand washed with

EtO%@%‘l}%Léé%ﬂecS%l@a{ wgs \Dé;HJd \gﬂ!rhlbﬁlﬁén gﬁéﬁ over Nazso.. and concentrated. The crude
produgl e pred g taesru?c/:a @E}ngU ug‘ug( 'Tmlstégcn? HY%%y%tFTngia?ta%\agm Column:
equiitiien sammedoo%rhexm@ssﬂgmemg PASQ M 8% 1SAMexRReY Lingartpginent 2: 4500
mt. 7594 Etéﬂdhexaﬁé%&!hﬁe%jédggﬁnem 3WESB0 Al @0mhH EDAG) t h’faNQﬂQ(tie[;:;mno—s-[(R) 1-(2.6~
dlch%Xt-srf%gllo-% n &L’ o n-3 5 ‘F—' Virigine EcafRRae N teri-butyl  ester
dri e onc £d

(155 St B s WS IS o bl ySUEE

by Te ialsblutian gbA-(Aefirnire-d G hAGydighiorad-fusty-rRETY-boryERyidip-3-yi)-pyrazol-
-w)tpﬁbem{étmﬂﬁoxﬁneaad @ bRA RESUNME & 28.25 mmiointGr,Clpf5D chl.{ A2M) was added

. 4N gcug)méaﬁ (ﬁ glné t 'F]hsf &%ﬂ %Rgéé CFhoxaéééFno hit formmg a solid. The solid was crushed

thoruugblwmtrbq glias(grrpqﬁarﬁesoqca eg l@ ena h'ap ed m'_lﬁg doidt Rédmonal 4N
HCl/Biogdnp i(Zlamb)i MSc@dded)md@hrre(dlfomar@q:er 2 mgu;s g} rogn @pﬁr@qm)e iy wfich LCMS
sho%%@?ﬁh%ﬁnaﬁﬁl atm stépeffibn,wad fiiterdd), in 4 BEchn@fgnnd Snedenits fiter paper. The

mother Flcbxor \,}a%q;%%&t ﬂe%!.lfg d%&ﬂsﬂne s QR)_?_% PR Binésdifid to a 500 mL

bealgmrglé—[fi.%mpﬁr Wes gqga%wngtgﬂlgl Fxs ‘Vﬁcé %ﬁt LH‘IE pl¥vawas adjusted o 10 with

the aidibén @solUiN%CPs The mylepivtipntivaseirasien (Wil CthyRa( (P x)20Q TrLloas untl LOMS
shoviR@ no prodddt B, th&aq@&&s ERéJ. WASCHJIg okt @ds diddeverdayECh iangjconcentrated.

The ﬁ]mc)i(et procffxctWa |ss§9£itd":1‘|gcﬁklz %%L)Qaﬁd gleBH (fﬁhﬂ fifle@Bn a s:l:ca gel column

* clting By HCHMIBANG R ST (B A5 SOHEE ST fé?hant % 100% g

byprbdutt segtentviat200aehioth MACQHCH:EL ineen sagmpl@F 2408 0% 1R% ozyCHsz step,
segitnt £ Q4(fb‘4ﬁl_ L TS T3 Yo 0 Taél besied ez idns #bre doliediatio provide 3-[(R)-

1-(2, %—gflﬂ?r? %—ﬂuoro?ﬁeng f&hc%g];ég pﬁg?] 2 CI@! p91%Lg|.‘3 E}(}/ g}ﬁg% Qg,{aﬁ-ﬁ}@(-, 19 g, 75%
COmwdaﬂeWhM"e sqlish-| MS rEzA55 Moy qH NMR ()DMSO , 400 MHz)n?P'P &551 (s, 1‘111) 7.76 (s,
1H), 3:58 ()14, 7(52(@49) ¢l o, dnss;nucsg QYO ENE) 16K HE5PS, 2B), (14 o, 1H), 3.05

I 2B, ﬁ){]}%rﬁ))ﬁ.ﬂ)dln 2-ylam ne (1)
%@ngg@ 2%1” ﬂ?}égg;%%}m—g-ﬁuor&phenlﬂ)-emoxﬂEq? Podin dyR%+-pyrazol-4-

yl)vﬁrdrir(zayanane( @a%dawynu dt giclopmgibane. gRd Hipl RAbeRowdA euproraigd slowly to

ene?kdéﬁn&?&t@lm dayd. [lmeﬁ'ng?n)\ﬂttﬂmw telsampid wyslt)onﬁrmed ©iba a2inglk crystaﬂme

Wi Shog Yinfif 1§01 ) and
| peri d| nel ¢ bo 1jc el 4 tsobutano,
{ eThe.Blapipn selanis e ek 34ed roeraif esprdend,

ethantl Sthgidatetdtontodehay ﬂ&temduﬁumﬁﬂwoma 3&3 ogthe $069 2°|Yﬁﬁ‘§l generaied the
sam ‘E’ yWRAD fortr 3 @rySiine solld ¥ 18X ridihaI QRsibfife RTRAERNoRAEthane.
charged with nitrogen three. 5 tines. To the
solution was added Pd(PPh3)2C 2 (1.25 g, 1.782 mol).
The reaction solution was degassed and charged with
nitrogen again three tinmes. The reaction sol ution was
stirred at 87C oil bath for about 16 hours (or until
consunption of the borane pinacol ester), cooled to
anmbi ent tenperature and diluted with EtOAc (600 ni).
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15

20

25

30

35

40

25 The crude product, re-dissolved in CH2C12 (10 nl)
and MeOH (1 nt.), was purified on a silica gel colum
eluting with CH2C12/ MeOH NEt 3 syst em ( Bi ot age 40+
Col um: equi librium 600 nL C}q 12 100% gi vi ng
byproduct, segnent 1: 1200 ni '£0% MeOH CH2CI12 | i near,
segnment 2: 2400 nL 10% MeOH CH202 step, segnent 3:
2400 mL 9% MeOH 1% NEt 3/ CH2C 2). The desired
fractions were collected to provide 31R)-
1- (2, 6-di chl oro- 3-fl uoro- phenyl yel hoxy) - 5- (1- Pi Peri di
We Claift- 4- 0- 1H Pyrazol -4-yl)-pyridin-2-ylamne (7.19 g, 75%
30 conbined yield, white solid). M5 nle 450 (M1l) +.
111 NWR (DVBSO-de, 400 MHz) 5 7.92 é : 1FP, 7.76 (s,
114 )iree ags of {R)-31H2.6-FicKaroGdiuorprpheny))-eipxylrf-(1-Pipeyidin-g yoty-pyrazok-4-
y)-pyridn2-yidrithe afa dfsthiMe 4., 5.55 (bs, 2H), 4.14 (m 111),
3.05 (m 21-1), 2.58 (m 21-1),71.94 (m 2H), 1.80
(d, 3H), 1.76 (in, 2H). The solid product
3-Thé Rpe basef Baidi € mihered-t3s ¢rystaling fymésha bylyrearpiofesy 1 sttjig free base.
Pi perl din-4-y1-1H pyrazol -4- yl)- pyridin 2- ylanine
was di ssol ved in dichlorgnethane, and.the solve der X
& Bisoron, BR9e <l GG /PO |G e DREIET PR SOBRYGT ST s 5 powder X-ay
diffractioh @httebh coiphi@fg H1p&Hk av difikittioh eigle (20)we 18aaplie was
' confirmed to be a single crystalline pol ynorph forn11
with a nelting point of 194C. The foll ow ng
g.oTheetres basavad difbemofuiains flor % axheipit tie | dnstalling fergshap fegpowder X-ray
difrREEHHn8RO [20) &1PRNA] 1 afdifayd + 0.1,
difractiol gé&e% canﬁ)?gﬁda%%g%ttd[eﬂt r ahydreof Lr Zan and di oxane. All
of the seven sol vents generated the same pol yr nor ph
§.0TH® flecChasstatl dithéreofsodihel 1a8 2 vhein thie ealstatting $dmal Has reepowder X-ray

Claims

| diffraction patk & d .l Al oL OBl BN gtes (2bFor 1573 dTF 17.¥& o4, 3hdMa.Px 0.1.

M U HALREASY 2
(R -3-[1-(2, 6-dichloro-3-fl uoro-Pheny0- et hoxy] - 5- (1 P
 bPAfe #éenﬁégtl,]o'f Leh&Vdraddths 4-or oL wnbsin ghe rbn%ta}(’ h@lfﬂrrﬂa'la@&‘a Powder X-ray

‘ crystalline form 2. The free base of
diffractiopyRaifes FPrAHEng PSAKE al 4ifrartion alesi(d & 5ol yﬁﬂ Fn% FBin]ey $p-1, and 268
+01. the free base. 103. The free base of either of clains:

%( .ﬂ{ t2 ég, t\é\élgsg ro(:f‘ eJQhér oq‘ a[rXsS t1 %rlzlnp%eﬂcewtma r?:ﬁ%taﬂﬂé)ﬂ)‘ﬁq &as a powder X-ray

action
dlﬁract:o@pﬁhtqr@gqmmﬁmangqﬂ@ a@ Qlﬁt}acf@p angjes (28) q_ssentna!ly the same asghgwn in Figure 1.
free base of either of clains 1 or 2, wherein the

m_has : .
B eieceiial Phg R BeBRat F0 Gt BLAD LR EH oMy cams
of 17.3 0.1 and 19.7 0.1. 15 5. The free
e ghbd¥Butital @bmgositith & Qhim & he
%?@spgﬁ?ﬁﬁgﬁ %gwﬁﬁgs a 66 c W@??ay di#fraction
pattern conprising peaks at dlffraction angl es (20)
of. Th cdpsul@. dk ,claihd 93comPrising fomal 01190 200 @nglof the polymorph forng 1 of (R)-3-[1-
_ 3 I b8y HE3-RhAink he
2.0 donHpE - lHE pHET oo o plocfin & P TPl Bl B py M2 il
pattern conprising peaks at diffraction angles (20)
of TA&capsulf oflclaith® é’ompﬂsuag frd® 25 to B0Ing efiek ﬁﬁm&rpm fdrm 1 of (R)-3{1-(2.6-

dichIoro%ﬂgore—lpygqygﬁtq%%@% prﬁ%h& nsf gl ?H \Rglja%l@l)iagllﬁ)%rll %-]yr o Ir glnn

pattern conprising peaks at dlffraction angl es (20)
%?ﬁ@&ép@hde ¥t $i® SHridifg HERBOtd ‘I’DOF}hggtbﬂtI% pbiymdfsh. ford 1 of (R)-3-11-(2,6-

dlchloro—gﬁlqu?pcgwl)%eﬁ%&ﬂé— eogqse:c@ -gry!i%ﬁ,g)y azoﬁjdfpyg pyn in- E ylgremn%ase :



9. A capsul e conprising the pharnmaceutica

conposition of claim8. 10. The capsul e

of claim9 conmprising from0.1 to 200 ng of the

pol ynmorph form1 of (R)-3-[1-

30(2, 6-di chl oro-3-fl uoro- phenyﬂ)ethoxy] 5-(1- pi peridi

n-4-yl-1H pyrazol - 4-yl)-pyridi n-2-yl am ne. it

The uzsams the @oRpoLeli abddrdhg0 BRY brad dlglafisOonT A%Shd Markfditum@of a medicament

ol nDrph form1l of (R)-341-(2, 6-

mrwmgeEWF%F@'@y I'uor o- phenyl ) - et hoxy] - 5- (1- pi peri di n-4-y1

- 1H pyrazol -4-y1)-pyridin-2-ylam ne. 3512. The

capsule of claim9 conprising fromb50 to 100 ng of

t he polynorph form1 of (R)-341-(2,6- .

di chl or 0- 3-f | uor o- phenyl ) - et hoxy] - 5- (1- pi peri di n-4-y1

-1H pyrazol -4-yl)-pyridi n-2-yl amne. -13-

13. Use of the conpound according to any one of

clains 1-7 in the manufacture of a nedicament for the

treatnent of cancer



