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SOLI D FORMS OF (S)- ETHYL
2-AM NO 3-(4-(2-AMNO-6- ((R) -1 - (4- CHLORO
WQR200F04NEBHYL - | H PYRAZOL- | - YL) PHENYL) AJq- TRI FL URORTET003/07 7594
)- PYRIM DI N-4- YDPHENYDPROP ANOATE AND METHODS OF
THEI R USE Thi s applicati on cl ai ns pr| ori ty to U S

S 0R Bl 10 Bl S b i cutono.

“““““ gt THOXY)-

(S) ethyl 2-am no- 3 (4 (2 am no- 6- ((R)-I-
(4-chl oro-2-(3-nethyl -1 H pyrazol -1 -yl ) phenyl)-2,2,2-tr

sl £ F S P L KRR fo-80973.846,
filed Sémeabér 280R0@Y, tlar msiraf of tvdichasmcorpopoethickreiarbyhateesnce.
substantially different properties. For exanple, the

S n_0 y exhibit different
lglsJE' meov g s and different

ioavailability patter t han s crystall [ ,

pr opEHt Inrgntigy el in S%\lf fogps ng)teﬁl@’l ra(%m?n} @({% %8)6'((R)'1'
(4248:512s 3%@@# PH z%l’? hérﬂﬁ‘ QQQ@%M@%&B&?@H%@BQ-

cryst aI ine for of may al so have différent

yljphnuljmmgpgpoapend sdts th@egf fI owabi lity,
conpr essi b| li ty) di ssolution rates, solubilities and

st ahj, | , ect the manufacture
?f BALhGE =t MCessto rrultlple
or SI rabl e for a
\f%ren%@bﬂﬂﬁmpe Buvfe erppEndade €y Bhyh B Ry
pl‘@ﬁ@"ﬂg Uhr A ¥ plle Sthe @fﬂo@ph)ouﬂ?d{‘nf ﬁtb!hrﬁg rﬁa@%xhlblt different dissolution
identification of all solid (e.g onrmri)hlc forns
1

chefacteringey @ﬂ@gff@rahtshlaav@dalubtyd?aéte S SRAIGESSCTEGHIIBE Firpgs)j properties
@8 an af#c?%v%r%ﬁee d\lﬁlg%usg'ge(s g(ﬁ’}llhls}&gd to%ﬁle(fg Igp’fiﬁ)ﬂal e%ffect

St al 11 ne
Aﬁhufphbhs hiid @xétatlian canand adﬂ@ ﬂl@y arsb ahva&ffemnn bindbiag properties

CE T S e A
W%i(841 YAPLP Ehas %f 98{5%9 5ehs %%&]S %ﬁ‘tl}afat:@erss ANQultiple

ol ynorp een identi t he exi stericde and
foethaofic theriis iestableffond haicty of msorna,n l\/lmbqwenaregiéatemmmlsmtles

TR RS2 e M o ot s
(efg%l ﬂo@yrﬁ&?ﬂﬁ) Rrris e atnE‘X/er@g)ﬁﬁ)@taH&'@E&M@@&ck%nmlﬁlﬁg it. A.

G?Iﬁam@y—aﬁé(ﬁﬁﬂ%m(?@%l - (4-chl oro 2-(3 -met hyl -
razol 2.t
AR E S i BRE Ao or i a0 SR P S ana

characterlstlcs cannot be predicted with any certainty. In addition, no standard procedure

2.

exists for the preparation of all possible polymorphic forms of a compound. And even
after one polymorph has been identified, the existence and characteristics of other forms

can only be determined by additional experimentation. Id.

3. SUMMARY OF THE INVENTION

This invention is directed, in part, to solid forms of the tryptophan hydroxylase
inhibitor (S)-ethyl 2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-
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acceptable salts thereof. Particular solid forns are
crystalline. One enbodi nent of the invention

wep@ongIsses pharmaceutical conpositions conprPGI/N§20$e77594
solid fornms described herein. Another enbodi nent

ylgﬁ&?ﬁﬁﬁr’g vﬁﬁ%‘f@gw&%@%@? %Sfﬁp%%w&p?qpa %aetlg %ﬁﬂ@ﬁmaceuﬂcaﬂy

ac%é?ﬁf%lb 38tsithG oS Pafticuli #RoB@ kdrfhsfaff &gstgl%sr i bed herein.
BRI EF DESCRI PTION OF THE FIGURES Figure 1 is an

X- r a@nq)@wd@hmdntfcfﬂth@mvomth@aﬂmempams phasmyesutitdl icompdotions

of (S)-eth -am,no 2amn06((R)
€0 p(n% T?cg‘ntﬁ ng ﬂ%ﬁpﬁéﬁ’({ ﬁqr pyrazol -

1-yl Aﬂ(ﬁ’[ﬁ&)’érﬂboairﬁetﬁ'encom asses rnethods of treating, managing and preventing

trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoate. R
vagiops dlé@atsgﬁgmiﬁqndmomtvahlﬁle@Iornsﬂwgh%\uﬁ ngp kasaldfpmpsegescribed
he‘% fractorreter (copper Ka radiation). Figure 2 is an

ray powder diffraction pattern of a crystalline form

of (S)-ethyl 2-am no-3-(4-(2-am no-6-((R)-
4.1- (4BRIEB DESCRETINYF THE BIGHRAS

1-yl ) phenyl)-2, 2, 2-

t ri fFigadeoeis Ao X jagypowdetl dlrﬁﬁdetmh)pphaﬂwf)amm@ahmtoem of (S)-ethyl

hi ppurate, The diffractogram was ob&al ned u

2-pifeet- (&2 -ApNnneER)tl %130%@ “Facaw- ARy Py #s rﬁg)pélemél)-gﬂﬂ-
tngl_ﬁgﬁ_%%g@?g_ﬁmlm PGSl date erHeQfifRafloghatd wal B¥thined using

a RizakuriMiiobex( diRyactonieterclabpreo K2-adatret)hyl - | H- pyrazol -1 -y

) phenyl )-2, 2, 2- . . .

trif iR ﬁBQéﬁé(mWrﬁeﬂfiﬁfrﬂQt&?P)Pﬂﬁ%‘ﬁ;ﬂf Fsefihaioam of (5)-cthyl
2-BHnfHUE 462 -ahiHD - GRS I LI MErS - RS- AHeH A 1 ﬁgzoqq%n}ﬂﬁ%ﬁyl) 2,2,2-

RFSI OO spectroneter (1064 nm excitation). Figure 41s
trlélnomeﬂ@yymmlntﬂ yhpheoypoppeatedrippuitca Toe detrattbgram was

oti1odd Bipeo i broker MR Rpmpefsgaifont© (L9

1- yI Dipt@rsyis h F&-Raan spectrum of a crystalhne form of (S)-ethyl 2-amino-3-(4-
trifluoroet hox pyri m di n- 41(1%' ) phen¥ ipr opanoat e
CsupiaproaB)- 1m re-r@cneylathlwaszebt ahnbenylst-Ag- a

R ok K DR R AL APAGRR, R s R obiained

usthg £Btukdr RFR1{agpectréractsn(1i0d4 aa gkcitatimnyst al | i ne) forns
2f ( gl%)gﬁq%glp% laQ %{%-gglrgqg&t%ﬁg flil frqlq(q_zoB}p'a‘g%[OGf-a cryR;)talhne form of (S)-ethyl

2- gmﬁﬁo)-p 591111%1—? é@( I1 -(4-chloro-2- F3 -met I%/l 1H- I?yrazol l-yl)é)henyl) -2,2,2-

trifl u et hoxy m di n-4-yl) phe opanoadat
trirﬁlluamﬁmw)plyuailcﬂly %yb;ﬁmha]bﬂ)mp&watessutheateoff he THBactogram was

und i hji bitor of tryptqgphan hydroxyl ase.
%EEFP F‘ﬂqﬁf ?g 4‘2 YaREs (FpRcT I%/‘ﬁ@aglgﬂ‘g})und decr eases
peri pheral serotonin levels, and nay be used to treat
5.2 DETAILED DESCRIPTION OF THE INVENTION

This invention is directed, in part, to solid (e.g., crystalline) forms of (S)-ethyl 2-
amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoate, and pharmaceutically acceptable salts
thereof. The compound is an inhibitor of tryptophan hydroxylase. When administered to
animals, the compound decreases peripheral serotonin levels, and may be used to treat a
wide range of diseases and disorders. See U.S. patent application no. 60/874,596, filed
December 12, 2006.
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wi de range of diseases and disorders. See U S. patent
application no. 60/874,596, filed Decenber 12,

WQO®8/044183 i nvention is also directed to dosageCT/us2988/077594
conprising solid fornms of (S)-ethyl

Lo bR R ion & pB BT S 0bagd orms Comphising 3614 {Brn b (S)-cthy!
z-hﬁliﬂ&y@i-@ﬁhaﬁfsya-mi1nt4d&morﬁzztt3).ﬁiaﬁ1?wmp§ﬁm %Fltﬁ)géﬂﬂ)-z,z,z-

q
pharmaceutically acceptable salts thereof, an
trifigotogthoxpipytimedin-4uglepheBypropefoatsi and phernieketselly acceptable salts

ot herwi se i ndi,c d, the phrases "di sease or disorder
thﬁ@&ﬁﬁ&%%”%?%ﬁgﬁggﬁgrgﬁlserotonin" and "di sease and
di sorder nedi ated by peripheral serotonin” nean a

di semse apékiitioas sor der havi ng one or nore synptons,
the severity of which are affected by periphera

ser agpésbth@WadcSndibitb@ 3B prasys WS eask e UkaiREmctiAkd by

terns "nanage, " "managi ng® and "nmanagenent" enconpass
pepipBGiahtareigninh and e@@ﬁaﬁ@%gdlwrd@me%@ by ipedphfralegroéonsp” mean a
o RO B LM AP ER DS S R o
byt feipharapsdrotenin lekuds.has suffered fromthe di sease or

di sorder remai.ns in rem ssion, The terns enconpass .
nodlﬁJ%lWSrfzjh?rWésetlﬁﬁhé%tﬁ&t > teHay eMEnt MHTAEIEE arwf dpjnggement

en@f)mpgsﬁ tp@%v?@%%%th% e IrRRESH the OFecHRANGIAE SNEsMBY ih Q?ati&t who

pat ds to the disease or disorder. Unles
hastahreadyi sméferaddranatied]isdabeort dsarder, prddordntgthering the émid thet'a

nd "prevention". contenpl ate an action. that occur
P oVED BB TR gL S Qs TPORnS FreaButaTt | Hif torms

en@bﬁﬁ@s%@n&fuléﬁn%%éjﬁeshwﬂi SR clgpidt hil/@F dur BHAGTIhd MiScase or
severity of the disease or disorder. In other words,

digardert er ¢hanging dhrpeiasthet o petianasaspondsitd Beglissasregnsdispader.
i ndiGgated, . a "pr.ophyl ically effective amunt”.of a. .
commaune 1aSiiRBNEE dhs Bt tBvel s PESeRi e s Bistion
coBfengitd iah iaOion @At CWAErs DefoFd b PaSIHTBEERS toaSRE frafnatle Whdclticd

the disease or condition, or to prevent its ]
dipeasqipr Eprrder, whishdphibitaer iedeges yhoator ety iof Eheahsnapg orghisqyder. In
a?? -herapeutic agent, al one
<ﬁgﬁqﬁﬂﬂggﬁﬂﬁﬁ§§9%% #&%F@%?Qggents, whi ch provides a
pr oplbiylkssadthawixeriedicited,ra ‘tphephytaetiedityl dfectfe drheurd? sfas@npound

. or condition. The tern1ﬂprophylag1jcally effective
1S ZRBERENL UHCIH ED RS afHSoArRONE Q. PP O S0TS PERR{PMS

asRERREY LK iR @AbcaSOBRREARIdhNE: t%ﬁyl?w&ﬂ Rl Grr&lck! Q¥ pBlactically

anot her prophyl actic agent ess ot herw se

cffactivcameutit of a tompoapbutimsainlamoshf efdhenapcivaigait, alofic ar in
co%l%qga(%l%?l%vi{hsother agents, which provides a prophylactic benefit in the prevention of
the disease or condition. The term “prophylactically effective amount” can encompass an
amount that improves overall prophylaxis or enhances the prophylactic efficacy of
another prophylactic agent.

Unless otherwise indicated, a “therapeutically effective amount” of a compound is
an amount sufficient to provide a therapeutic benefit in the treatment or management of a
disease or condition, or to delay or minimize one or more symptoms associated with the
disease or condition. A therapeutically effective amount of a compound means an
amount of therapeutic agent, alone or in combination with other therapies, which provides

a therapeutic benefit in the treatment or management of the disease or condition. The

3
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an anount sufficient to provide a therapeutic benefit

in the treatnent or managenent of a di sease or
w@vdiosd7an, or to delay or mininmze one or norBCT/US2008/077594

synptons associated with the disease or condition A

the eutl effective anount of a o d nean

Ayt 1c yte getgiﬁélmquet ﬁgﬁpcorgpaéﬁgn Blin at 1rnpr0ves overall
th@tﬁﬂ?'r@@!de?ﬂr Wohdy Qhpesmd HetadRis@®F a d‘iﬂ%h&%r%ﬁﬁéﬁhgﬁ Sor@nhances the
therapeutic benefit in the treatnent or managenent of
thedapeudicssiagaesy of anashefithé¢rapeutiThaerdr m therapeutlcally

e R B R A

cdﬁfenﬁﬂ&té a8 aBfontheh steaseviale Aifidhd ik Qifferfiy fedth aCHScifibe discase or
therapeutlc effi cacy of another therapeutic agent.

digglers whishtieduges icisaairgnebdre dissascqadierdar pggne or more of its

sygRL R0 b BB FRPUPURL RS AP UREMEED . {7
dis elaﬁlesWthefmnd@bate&mmtmne‘dwdme" hheths eyme nteymag ab hiaclude,
di sease qr digorder or one or nore of its synptons

byt afeiad dindfed 49.oRd thedersr Ggeludes” digs Bre sems r%qaeeasaé tﬂcludes but is

ndf I,ll%[ﬁfGQE&ff .ﬁ 11%191 , AL MW ésﬂqil'a§ﬂlte%gmetr&§ fg" I§1the terrn ‘such as,
i ncl ude e same neani ng as "I ncl but

lnmoththdEﬂ’to and the term"incl udes" has the sane

nmeanj i ncl.u but is not . limted t
S m%?ﬁpth?weﬂa IFtod AR Oh 10T AUCqES Eme %mrﬁ@edagg a series
oftdd@nd Rit&be §M§s|ﬂru@d5 as {iplyiR@to ddcHot 8 doBns. KEHRRSple, the phrase
ot herwi se i ndi cated, one or nore adjectives
Olptmeedlyatubdityutpd etkefdarwg og heferoagd” bis tho sarge insaning be ‘optionally
stru as. a o, each of..th ’
suBRsH TS, ARiGHRM Sy S3ERr by PR R L fggroamt.
ar yl uniess digdrafianyicatedasstiubgre &MRnTEEY ddhpdsnd or genus of
"optionally subst i t ut ed al ky, optionally substltuted
cogtppundsomncepppisanatll {oreies thet cereppunetos erirsyf comppyrdssand all

CO%IJB@&I%SQ' 80 Ml I_%lthg{jc n%o%‘hﬁ g g&{u(i of ?@B@d‘gf a conpound

enus ds enconpasses rns of that
conﬂ@ﬂnﬂﬂ@ahgbau&wdﬂmmmmpﬂundﬁpwanda@&&mﬁ@ﬁpman@mmﬁsd

onprj si ng tha conmpound or s of compound
ai%‘a% 1§ agyusee Be chl 5%@0&83 %35 AES MO b ?@ta%dﬁhsm?aces In
adtteldn, Eél%fohgsdd tENGRE ohS s@ARBL ral%l Rﬁo&t&a@@&ﬁﬂl

enough hydrogen atons to satisfy the val ences.
enadidpéisdoth ghgderaodiolddn tse. depmati@donds, hf vm\elcsmpa:rdnﬂ i Stmictures

th %raﬁrle:%e%lf 8&§p8unn§]s ad;va hq%g)olr Iﬁf?ﬂ%% glﬁ% q n’g}%glisé oé@ %bﬁi‘ﬁ%“?t 1n&cate
stékédnehfﬁt@qetgh atit maaﬁaruasﬁéamsm d8compalsc ParcicrB®itSners and
chiral cénters, but which do not indicate

msmerr:e(ﬁgqerm@mcym@elrgs) thergqift Rirbiddrbie dames @I%@hmundml@sf}ng one or
$r%°ce %El?cseflh cp %lr’lé (23 gqttﬁé?ec(%%fftﬁge g,refﬁo n?ﬁugt]rgl( tﬂ éeintegs ¢ncompass
PUEO FRRWREMchaindBixQRes tBEreof.

5.2. Forms of (S)-Ethvl 2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-
methvl-1H-pvrazol-1-vDphenyl)-2.2.2-trifluoroethoxy)pvrimidin-4-
vl)phenvl)propanoate

This invention is directed to solid forms of (S)-ethyl 2-amino-3-(4-(2-amino-6-
((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-
yl)phenyl)propanoate:
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nore chiral centers that do not specify the

stereochem stry of those centers enconpass pure
wer@pee7sdners and m xtures thereof. 5.2. For mBCDUS2008/077594

(S)-Ethyl 2-am no-3-(4-(2-am no-6-((RM (4-chloro-2-(3-

met hyl -1 H pyrazol -1-yl)phenyl)-2, 2, 2-trifluoroethoxy)p

yrimdin-4- yl)phenyl)propanoate Thls i nvgntion is

directed to €blig OFt

2-am no-3-(4-(2

1- (4-chl or o- 2- ( et

1-yl)phenyl)-2,2,R-tr}jflugdroefhoxy)pyrimdin-4-

yI)phenyI)proping?F ClndN Nmaceutical ly acceptabl e

salts thereof. Raryicular splid fornms are crystalline.
One enbodi nent he i nvenlHpn enconpasses
crystalline (S)y-ethyl 2-am no-3-(4-

axﬂﬁ)%ghﬁgirl]{/&lggl@cfﬁlg F%gép’ceib‘ﬂe' S H Qs PRreilRIPYAIId MY hRZX stdiride.
t 11 fOuoenbldimey)qiythd mvdmtmmeﬂybmpmwdrymlﬁpa@aaueyl 2-amino-3-(4-

e of b B eethak BTV Rl by DBR DT LRer o

trlﬁﬁéﬂ)@ﬂﬁgyﬁﬁhﬁﬁdh Qlyplfe%%%roﬁﬁﬂﬁ%t frdcBRREIGRUbEN of TN Sompound
form provi des an wder diffraction (XRPD)

hag atm@tmg pdiat ofcabnuhlwcptedmsrrameé bpdifferential sce@ning calprigetry

7 2 Ki
o5 ToP rBinerfind o P RER IS RAEAS befioetpb iepD)
paittérieRatd3RRimgichRy 4t aBbutdl 0¢7, Matzahjz BNE7. MRA®6I 200 @8dtedATdY As
dependi ng on how t he sanple i S prepared and how t he

th@@t siljod i gl astare gvelhweae, g @latlﬁe pRterpiticgef @sz%hﬁpn an §RPAhpattern
r

off ST B Byl by SCneRU ot G5 QbR BYAES phTow he
dafSk-cotlkyred. 2Watithie 1Bminkt, G2 cRarmplo oban KRRD pattern of this crystalline

1-(4-chloro-2-(3 -nethyl- 1H pyrazol -
imTﬂyﬁyﬁﬁ§ﬁ9W) @U§3b tr|fIuoroethoxy)pyrlnldln 4-

I

2 op ot IRARGR e BRI G FRE(S) AT T oplilleS (aGyamino-6-
(R iqgéchtons-;(3wndthylal Hheskazalt 1-gDphnyDAZ TP trlmhomeﬁloxmpyrlmldln 4-
yl rh%r\{}lzl erépa%g%tegl?p%lgﬁt "89 f%&aéféﬁg%%g%Bgn o omalind DOtk of about
1429¢ IDdedr88serdfrafife, %amb&kcat aldht W)pms%ﬂn %trovtldﬂés%n

crystalline formis provided in Figure 2. An exanple
XBPDgnattern-tRetreantagpactlsanabéutt8ad, 9. iy $t 46.Pi Nes.f28rIn2R g, 24.3

ol S0 foekds o Moo 5 R B0 D o i S RARRR B is

pr&;w(iéd fFighR-2- A B ex il O ¥f an ETERIWAZPLctrum of this crystalline form is
phenyl)-2, 2, 2- trlfluoroethoxy? yrim din-4-

mwaﬁ%éh@gyﬁﬁbpanoate succi nate. One formof this

Conpgﬁl&ﬂetpern&}o dﬂﬁé{lt%ﬂcgﬁﬁ? @ség%ws?a{lfi]ne (S)-ethyl 2-amino-3-(4-(2-amino-6-
((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-
yl)phenyl)propanoate succinate. One form of this compound provides an XRPD pattern
that contains peaks at about 7.7, 11.5, 11.7, 15.7, 17.9, 21.1 and/or 23.2 degrees 26. An
example of an X-ray powder diffraction pattern of this crystalline form is provided in
Figure 4.

This invention encompasses solids that are mixtures of both amorphous and

crystalline forms. Certain such solids comprise crystalline (S)-ethyl 2-amino-3-(4-(2-
amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-

5
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that contains peaks at about 7.7, 11.5, 11.7, 15.7,

17.9, 21.1 and/or 23.2 degrees 2Q An exanple of an
woReap4paswder di ffraction pattern of this crysPEl/UB2088/077594

formis provided in Flgure 4. This invention

asses .so re m xtures of both anorpho

i grogeRy R Ty nﬁaﬁ.@ Yaroaipais fug rbgareu ey ackeptable salt
th@[reMﬁf‘naa!nl dnfiRin{ @ at%a{w tho%t 801173083 85494, @5 or 99 weight percent.
am no-6- ((R) -1 - (4-chloro-2-(3-methyl’-IH pyrazol -| -yl

hennyl)ystallmezalttSr off (Srothyb2 aoyo- @3(41(21%1111@ A-((R)y bﬁ‘énlylb%/q@&-

PG Blral BPPhT Eas B EG T hE AP b G, fgigpanoac

m@y bOPrepircd Bp p&ite&Hg a s@[&ﬁ)haubhipﬁ@mgqsyéthmfz ﬁﬁ)noemykz -amino-
2-am no-3-(4 EZamnoG((% 4ch|or02ﬂ(3 rretgl

6-6(R) Pyltaehdpro-2-(3-methyl-1H-pyrazol-1 yl)phenyl) 2,2,2-trifluoroethoxy)pyrimidin-

4- %p?ﬂgnggg%h%oa%e %nﬂ Béﬁr‘tﬂac&ﬁ[cﬁ@ E@@é}@agye mtlﬂ{d%r COIXilltlJl)llg &lifficient

repare
topoditid msnm@ﬁtswmwngaﬁ@o et(hg(t aamamsm(R)s} (44-elﬁlaroa2n(Methyl 1H-

- | -
pyza@ﬁjl pﬂmlslﬁm)l) 3 222 EﬂﬂqorqthaéﬁmﬂwwBpla%%éﬁﬁmpanoate reducing
thé sMh‘%lﬁgSﬁ{)‘fyth% Qe[lpﬁatﬂg 1M §fucPBALd q’igdjls#ﬁff&?énlt Yo provide a. aystalhne

acce e acld under conditions Icilent to rOVI
salf of QS)—etbﬁl A-8hinet JrA-(2-amino- 6 ((R)-1-(4-chloro-2-(3-methyl- lH pyrazol-1-

yl Iﬁg{gflggasi %ﬂu(ogo_eahnoix@%y?fngisi@ 4 lyi)%ﬁe_n%lﬁlpgorp%nozaté and 1sotla|'%%{1|g_the

m§gmhh@gﬁpyl) 2,2,2-trifluoroethoxy)pyrimdin-4-yl)phen
yl ) pr opanoat e; redu0|ng the solubility of the salt in

t he B wlution mmd@mmwn dolvientn sucdudsfisapiremitl acatatprathyldectate,

|
et ool Bty TiRbTheFrRing methdipBlistops. Pagienyr scids
indlod @ fippaed and]succmlc acid.
yl ) phenyl) -2, 2, 2- trlfluoroethoxg)pyr|n1d|n phenyl

) pr operehtbality o gha ssblimsolngon may of ytuged IPBh@OOEI,lalgtﬂ)‘ ¢ spgtion, by
1n§r%£¥%% {1 Cgﬁ Frgac edt)is({%% %ﬁ!é/!z e OPGQ’ lgC(Q (?%rﬂlf?c? Br(&%‘l (éll] cilloro -2-(3-

ace Isopropano
méthbhit Hlpy@tzbb ﬂ syDphehyhp2, D)2]—trllﬂslotuetly)b(btﬁiyﬁﬂﬂdln%yll)pl&u}ybpropanoate
| ncl ude nd su00|n| acid. Th

acid ppur
indhg wilﬂtrqne or B a 41 i*? S(ﬁﬁﬂ%%%mb ol (ige %S@@@@é@ wlyich the
sag?Q (ngg))l_g‘té{ez )ellliéﬁhh’é 15% exMipleRELEaRHRGVERE concentration

2- anfystaBing 4S i-2thgid -amir®-§-(4R) 2-hm{ub-GH(ROF Io(42el(Gro-2r-methy-1H-

potsagP SRS 322- i herate By by PP hra D RroRgRypfiespse

m¥y M{s&p%@ 8\ adding tam)@s@ alou9 Boluén RYanasteilig sds@eﬂslit% to provide a
solution an anti-solvent (i.e., a solvent in which the

miggure hpging nwmwmné)aqumptcameon@t&a mvhémmﬁiee)rgﬁmcawsmnswn

cog]ptr{r%_esﬁg IS%)[G (% g (ﬁ ﬁgﬁréatl ] ln)e?f(ésa Ft%%rpy a 1n0 % (éé (% érmn% ?] )s R)I-l -(4-
chﬂ'dmél?a@oﬂneth?ll 1H- pyrazol 1-yl)phenyl)-2,2,2- trlﬂuoroethoxy)pyrlrmdln -4-
1 yI) , 2- trlfluoroethoxy gr|n1d|n 4-yl) phen

ylynhepyl amlaﬁf@ apﬁ 4B BEMEICRYVoBE Iilalinart @ownlg@gmgn@t from the
mgi?%\%/,lc d@qsggﬁﬁlgc' ar?(f?énuéo'n%htltaang ﬂleoJrgeﬁﬁé goﬁbﬁféﬁpt%l p?@wh@ crystalline

(S)-ethyl 2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-
yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoate.
Examples of organic solvents include ethers. Examples of basic aqueous solutions

include aqueous solutions of sodium bicarbonate.
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m xt ure havi ng organi c and agueous conponents, wherein

t he organi c suspension conprises a salt (e.g., a
wheEpsase salt) of (S)-ethyl PCT/US2008/077594

2-ami no- 3-(4-(2-amno-6-((R)-1-(4-

chlg%? 2-(3- -1 H pyrazol -1 -yl ) phenyl)-2,2,2-trifl

uor ‘ho %&ﬁgﬁﬁLﬁiﬁlﬁﬂgﬂ%§l)phenyl)propanoate and an
orgapj ¢ .solvent; isolatin nic co e from
the MRIBYEHORAECARIIHG fﬁﬁﬁ?@?fo i tw%'?ni@ Piroxylase

(T‘Pma&}h&h% H%%nﬁaé‘mp%%%t}% 8&ﬁ4@duhh%?tﬂe§hvé?ﬁ1'8¥'(z e.,a

2-am no- 3- 2-am no- chl oro-2-(3
comp®uhy ki}sclblsﬁki}qraz))l In a]partlcular rnethod the TPH is the TPH1 isoform. In a

e B aRIALE T 47V PO R MO e B

et herisis inkX Ao &feo@lﬁam%m@th@ay@ptu@anﬁgl pﬂw&lﬁﬁ lang hﬁﬂ%mg
agueous sol utions of sodi um bi car bonat e. 5. 3. Met ho

vagouydiseaspedtd diparders medint¢dby paitbrishsxeioni, w@tqlicy@nmﬂ‘lse
1n111%h[1n% 'lgliefgp %%tln tI? R g{fePE dnee)éiﬁolf U éélot{reaérgl% C} %f”:gelefg:twon or
marigemthton (i.e., a conpound dlsclosed herein). In a
particul ar nethod, the TPHis the TPH isoform 1In
par tREueHer %qaﬁf‘édmdtdwerdeﬁwnaliufiﬁ &#cingiq syngyomepand, g@stromtestmal
diOLNEH didoRferd. n]ﬁia&# léso& 01E9 d¥kQs arl c{]ﬂil§oﬂd&)§ qﬁ%ﬁ&”&bdommal
enconpasses net of t eati ng, preventing
paife(eag) asgoorated otk rde@ﬁa:gzemrcfmdnajoﬁthe d@zrrmd]mdxmtye darbinoid

ri pheral serotonin, which conprise nh|b|t|n TPHI
YRl > £5118C Klisgasea FonsHpation (ﬁgeﬁogglpéﬁ% PR hRHPgenic cause, and
1dRpEME InSi d@on RSB E M asc, PRpIs G, MiatlicR edﬁﬁl%eaa(@% bile acid
di sorders i ncl ude carci noid syndrone and
digralster oiterogsdi-malucal sentes dmdleel,l chm@@rlswmgﬁan@m@nmfcause

ase di so ers n | ud om,nal ai
RS G fdP o fhis SRRl GRyhas: Hifs RN dpfeR eesis,
fub&nal Sdondnati ainy fun@abisdl a9spép§x Nekitahe bowel dyadrdhhS@BS S lactose
consti pati on .g. , constipation having an iatrogenic

intodeyaece, MHAN ty@p@bmdﬂlc%lé\ﬁgﬁ bysuiroran )PangeafithCholgiasyadewme,
[
P ERIe B eS8 Th GRS B Byl gorar
Z@llingorBAsdnessindgpna | at rogeni ¢ cause, idiopathic
diarrhea (e.g. , idiopathic secretory diarrhea), and
traveler S dlarrhea enES|$, functi onal abdom na
pai 2 POTIONS j t abl e bowel syndrone

(IBS , Iactoselntol erance MEN types | and ||
Oy | 1@Hsve%wrwﬂ@pa&ﬂﬁ%&ﬁ@@@?@@i@@%ﬂ@?ﬁw@r@wge forms

oRfARIRALIiE fhrik? the &R ) . .
¢ scl er ’%%e rlﬁaé S%‘Ifnatb ?[iz\gt ‘ﬁ%nn ]ﬁﬁs S r%ﬁl ERCY g@gﬁ ions and dosage forms
of Zloils Ilmwgeon Flaly iopﬁonaﬂymdntanﬁoneﬁorztnoré’lphamemttdatiﬁ hcceptable carriers

Conpos

or ex01plents é)ertaln pharmaceutical compositions are single unit dosage forms suitable

for oral, topical, mucosal (e.g., nasal, pulmonary, sublingual, vaginal, buccal, or rectal),
parenteral (e.g., subcutaneous, intravenous, bolus injection, intramuscular, or
intraarterial), or transdermal administration to a patient. Examples of dosage forms
include, but are not limited to: tablets; caplets; capsules, such as soft elastic gelatin
capsules; cachets; troches; lozenges; dispersions; suppositories; ointments; cataplasms
(poultices); pastes; powders; dressings; creams; plasters; solutions; patches; aerosols (e.g.,

nasal sprays or inhalers); gels; liquid dosage forms suitable for oral or mucosal



10

15

20

25

This invention enconpasses pharnmaceutical conpositions
and dosage forns conprising solid formof the

WO paoei4278h. Phar maceuti cal conpositions and doBELyES2008/077594
fornms of this invention may optionally contain one or

mr e harnaceutlcal ce table carriers or
adé%ﬁsgﬁ 101t 19 2 nagFt a}nﬁ EHORE € cHHGBY FinoRagps liquid
suSpdGiofs, Wl th- \Qé%&aélﬁulﬁl%mr ﬁWatté%tlh-%llflﬁjéucp&ﬁhlmohﬁ’)o b&@tions, and
nucosal (e.g. nasal , pul nonary, | i ngual , ‘vagi nal ,

elbxurscladuid desage &rais)sultqiéq: &mpereaterz(l@dgumstgajmljo ameoen; and sterile

[ aveno bol us i ectl I .ntranuscu
solift [y ghRn? 8t Yot PbiCit Ry PR E s o proyide liquid
ddgadd foRhs sﬁta@[mbe§ar@ﬁteﬁoscﬁﬁﬁ11§t@flaﬁ td Hpdtlede, but are not
limted to: tablets; | ets; capsul es, such as soft
el asthecfogaulation slt%}b%tml ¢ mode REpdMInistigEipRsFon examplfe sral
dﬂlﬁﬁﬁ{n%d ?y regglﬂg OfihO E:J\)Ngﬁlfgs 0 @Jp{eé‘égﬁlg agt?@et ﬁgﬁea%{?fmm
deglaiatier sjthsxhe gammtemaalctfm Ineiod R0 bSar(qﬁe,g:he a¢tB®dhgredient

sprays or inhalers); gels; qui d dosaqg f or
m@ub@ %‘Bmé‘lsf‘f‘é?d Blraalllp%Pmﬁh@é@HlaH%fWhé?lii At TTR dﬁ%fagatwe enzymes,

fapima!t@ﬁﬁnsgbﬁ‘ﬁ:x l’:‘lg&f]% ?L%Qt%ﬁhs hI‘P(D&I‘ éf?ec?dehv@%@é%’s% Bl membranes to
non- aqueous [ I qui pensi ons, I n-vat er
inemsthomgm or a water-in-oil liquid emulsions),

sol utjons, and elixirs; i d dosage forns suitable

For B RingRBon i oG A OB R i T Bt Al Eypically
m% BEchBing Qi tASr (1€, For c&drX dﬁ% al ddsBg RrmaIed PNALacHEOtrbdtfknt of a

that can be reconstitute to provide |iquid dosage
dlmsfnmas gomtalml lergﬁberrn@amefmﬁ aealr nampﬁth@tapm mgretdtpnﬁ it comprises
th. de%t Q sgl%a ro fa(%rn { the i % il a

%l?'n i §?|f£%n%r? Fol & &‘r‘rcp Fetngit gt the s ds?%ag% ey
par@etar @osed RimnGn tdi® SmblPerRARuBGlof bA€ 0BfbIVES the active
) |ngred|ent from degradation within the
inggdtentsiihgamaprisqathap ap efal dpwgarf@tméwdé& dip tae sat%dla@ﬂs@ v?éhese

BRGS0k TR R ALY R o LBOSATR g cpion i vry
fréraont bh@he willdeapatity appanenr touheseGkifled yis theryt. aael/ eog ,
effect ,delivery across ce nbranes to.intracellul ar
Repipglen stifg r@@%@g?l{é%wce%ﬁgégg I?Pyb‘é% 2 fadagyeA 31390)-
fornms of the invention wll typically vary dependi ng

6.0n thRimvpEes For exanple, a dosage formused in the
acute treatnent of a disease nay contain |arger

amoui S OpreBAkaifin ST |
conpri ses T h
treat ment=o di sease. Simlarly, a parentera

dosage form nay contain snaller unts of one or nore

m used toHtreat the sane ¢ cfse. These

other 5 i n mhIRPN eci fic dosage urnsBenconpa S8
by thi ventt on vary from one ,nother Wil be

readi |l yl apparent t0 those skilled |n art. , N<
e.g. , F e\j<_~ﬁ

1 2
A 3L 3-neck round bottom flask equipped with a mechanical stirrer, a temperature
controller, and a nitrogen inlet was charged with potassium tert-butoxide (Aldrich 95%,
84.6 g, 0.716 mol) and DMSO (400 mL, 4X) at room temperature and stirred for 15
minutes. To this solution was added pyrazole 2 (59 g, 0.719 mol) followed by a DMSO
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Rem ngton 's Pharnmaceutical Sciences, 18th ed., Mack
Publ i shi ng, Easton PA (1990). 6. EXAMPLES 6. 1.
woe@pasass on of | -f4-Chloro-2-f3-nethyl-| PCT/US2008/077594
H pyrazol -1 -yl ) phenyl)-2,2,2- trifluoroethanone 1 2 3
.4 A_3L _3- k_round bottom fl ui pped wt
iR o S T ggsult lélgtOé%ﬁ%rf%@ffr soTelia b sigied Yoy rgin and
flgYrfdea9€ 00 gn(b @’?7 %g v@i&@lﬁg&{jfdl\ﬂo%d %9%@51@1'8%nse (50 mL, 0.5X). This
tert-butoxid rich 95% 84.6 g, 0.7 mol') and
mmm(ws@l@nd@atedxc) 5Q1C ansbomld ‘éwéehoalmméhlamnmatmee dkﬁamcoohng

15 m nut es. sol.u

togBord bRy P dipB SN BRPRSES BEBRAD Fiptagapd water
(500 enlr)&sds| a b EDtoQi PG Brobnal taFtld ﬁﬁktufd Q@ftéiﬁs rﬁffnl sh fthzzrorgamc

15 mn and fluoride 1 (100 g 77 %
layes|waswepprifgd ancmﬂs@mtiahlyewa(sgtﬁ wﬁn 1 N B2 50mLé-, hmnﬁ t(%frOemL)

t I

arfiSFut a0 A" 3Pl AT oR Bl st e pmftofs Blind (S
(CDI@&&@ild)IDﬁ99%)(§dlll[t&nV§ﬁ61d§jbf &ﬁlﬁﬁltWG@h)lMﬁ&EMvV&@ 8Bi%s)andarelo,

wat er ?rvvas added to give a brown turbid
fe?ﬁeﬁfltﬁll‘) I&retl\él BE@OHatwnéfﬁs rtlilanfgmcw@teé*ﬂ@éiﬁﬁ Yacuggde afpfal volume

I S 2

oﬁ%eﬁ"tr z’gf()l nL 5 SSI?)&QHL @VBW v?’l\%%’izr *P?‘ﬁ égb(s HsL% Nélg'ggdéd SGhcentrated to
2)és&la‘yomﬂ<lbi=@a]rﬂ8%)l é“)Hfr ademmmﬁ:chtmutseql&lnnegwmepeated to give a

> | ut gl ds, of dit
2 RTABNET (AP o Beaetaifody Welhed offer 1) * e
MTBEA £ttt %nm@ssom%rpogﬁemwaw& PBERE LYAGUMM L0 a

total volunme of about 200 nL (KF showed 0. 737% water).
chTedpatpBREhynd ehasactatited:, Covpaedtd: athétd crystadx HoVMRi (6&0 MHz,

ChBER TR Y25 BN SRRy SRS 8 22

(165 ad, o BeE R I6YH:H)N6 Qh@lfm&i(tlzsl smz)ﬁmg WH %W”@&TMR%SO(DMHZ
ounds 3 and 4 we purified bY
C]éﬁ?gﬁdﬁgér S léﬂ& é%ﬂa]cﬁé} i1228; ?(&a%ﬂééﬁdl@ﬂ 0, M-t @ompound

M T A B S e L

1.2 H2),Hz)3 (1H,22.] €125 Hdy 7.35 (¥H8d6,.J 286, E-IZ)HZ)56 2]7(KHI FsL) 19 (3H,
Jy= 2.5 Hz) . 2.38 (3 , 13C N 10 d
$)156 WRM@& yiHz 4D ‘é‘sﬁ&‘ig g, %5 1%/5 0159 b.1°3 b, 13&281320 83503, 1207,
10519144 107.0, 13.6. Corrpound 4 . white crystals; 1H
NI\/R(4OOI\/HZ CDClS) d7.65 (IH d, J =8.6 Hz), 7.62
Ci¢ d, J = &5 Hz), 7.43 (IH, & : :
(Id, J = 8 2.2 Hz), 6.21 (I 2.19 (3 ;
13 VRg( 100 tDo 3) d 140.6, . 40.0, 184.7 CF4
133. 9 130.8, 13.2, B120—+—165-9, 11. oo

N\/ \\/N N\/ \/N

3 4 5 6

The above THF solution was transferred to a jacketed 3L 3-neck round bottom
flask equipped with a mechanical stirrer, a temperature controller, and a nitrogen inlet.
After diluted with THF (800 mL), the water content in the solution was checked by KF
(0.053%). To the above solution was added a solution of i-PrMgCl in THF (Aldrich 2 M,
286 mL, 0.572 mol) at 0-10°C over 1 hours. The resulting solution was stirred for 30 min
at 10°C (GC showed the completion of magnesium-bromine exchange reaction). Ethyl

trifluoroacetate (74 mL, 0.620 mol) was then added to the Grignard solution between -20

9
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345 6 The above THF solution was transferred to a

jacketed 3L 3-neck round bottom fl ask equi pped with a
wore@wbasm7ehl stirrer, a tenperature controll er, PEHUS208/077594

nitrogen inlet. After diluted with THF (800 m.), the

tent. in t | ut ke
oo Gl 5 S hin s SOUE e a8 SaTHoR S0 Srine g same
teﬁ’ﬁ)efatd) s Mpd re'aEhoTl"fElxﬁvﬁ% Q\}'a' %But%d Mito 28 Hﬂ-l (360 AL a0, ad stirred

100C over 1 hours. The resulting sol utlon was
fosﬁﬁ) miegfes Yro@0 ternperaurel 00T (rBOis hywedas dibitebwph M TR (500

i b .
L RSB R R 30 RIS AEE,H REFH S0 R g ey of
orgitfic (FyeOwad ehr&d sithei gm ‘(@@rﬁpoﬁﬂaﬁ? @ 7% oA%eEld ABe
mnutes, slowy warnmed to 00C, and stirred for 30 mn
coaltesmméngarﬁ@owﬁﬁéﬁ atag :péesenlthié abat @PYoiglapivg te Thgsolution was
thglgyd’n%gnt%ﬁ&f)u@ewvﬂgup‘ tlcﬁlt 'J%f%mo%g (évaférl Tﬁ?gS(S(PﬁlL) was
m nutes at room t enpeér at ur e. € organi ¢’ [ ayer was

ad(dbdl i€ dvaporitedIBEX ¢Sl0flom L YHF addltlm&bﬁcbnwaﬁdsn wad ﬁ@ee(té’tﬁﬁ) give a
foll owed by water (250 nlL). Sol ution_assay

2% .S@lgm% Hegfape Qﬂtlarquééd%tcowﬁateé@ %&éﬁblaemp exchange the

soBLHt R ity @01 Yt dHe'p{b%g el ﬁﬁ?%gjhg;ﬂngl HOL QBB Fat & to 3.5X
was present at about 20%Trel ative t The sol uti on

sohe®nt hen concentrated under vacuumto 2X solution. To

o Db DRk Bt Sl o CRBCET bt Hot g sk round
b&t%ﬁ?ﬁﬁs‘ﬁcéq{lﬁbpgd Waha rgééhﬁﬁ’ib&lts'tl%r a"f@rﬁ{}ﬁfﬁﬁré &Ql@roﬁbl) aﬁ‘@§ nitrogen
concentrated to 2X solutiion to exchange t

mbm %e’nsomtmn wasdroptedat PO Larndthe mspuwbomm@ew)som@n was

d 3.5 [. 5
s\ QR B ANEED 5o PR o Bt ot St ey 05 € anc
stird ket Fomiroatnee Hoid npblaask TRUERPER Wérk Boltecriachadwasadd with
stirrer, a tenperature controller, and a nitrogen

icg-gpldtheptine (2é)<9| k), gricterdgiaacwn alS080dCatTarien M@yellow solid
0 |

(CEFTuh B DIRIPRRENAOL UL RY G fofl Mllctr] i RMRT00 wik,
cmqb 8d. 8‘5((19[06; .ﬁﬁd SsHiy, 7ed (18rd,30- lrm|7ere); LB&GIHW 8.3 Hz), 7.31

er a The ta wer e O e
R R 2Bt S ra TRt (hdo b e S E R e DR MMz
cﬁ@Pgstlgmf(goj&ﬁs@@' (}/ylejﬂ’)o%g‘?' 13%§ UWO!HM451258751345

% pur GC, yiel’'d fromfluoride 1)

11(648)0 16/ q, Ja:ael: 2%).8 HlzY,.183.7¢ 1H0; dF NMR (27(5M-Hiz), cm:m)es = -76 8 (s).
(1H, d J=1.7 H), 738(IH d, J =8.3 H), 7.31

(IH
S5 P
Jc = 36.84% Sl
125.7, 124.5, 116.8, 116.1 (g, Jc-F = 289.8 Hz),
109.7, 13.0; 19F NVR ( cDd 3) d = -76.8 (s).
OH
_N_ CF;
N
\

A 3L 3-neck jacketed round bottom flask equipped with a mechanical stirrer, a
temperature controller, and a nitrogen inlet was charged sequentially with
dichloro(pentamethylcyclopentadienyl)iridium (IIT) dimer ([Cp*IrCl,],, STREM, CAS#:
12354-85-7, 34 mg, 0.043 mmol), (1R,2R)-(-)-N-(4-toluenesulfonyl)-1,2-

10
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6.2. Preparation of

fR)-1-f4-chloro-2-f3-nethyl -1 H pyrazol -1-yl)phenyl) -
WQ@2@9/242783 f | uor oet hanol A 3L 3-neck jacketed rRCRTS2008/077594

bottom fl ask equi pped with a nechanical stirrer, a

ditEe E:rélgltlgtg @%ﬁ{l‘% éﬁoﬂ%ﬁ\rﬂ”’ gﬁgg f‘443i Erﬁgf r3.2in?é,(?)tOS\elanSlrnol) and water

(46? r%g? Q?c? %g@{d&ﬂ&ﬁ%@bﬁk&bfc 'Tﬁ@?e@hﬁ%%%ml({%% ﬂvhggﬁf?ed(fb% 5 )ﬁaurs at 40°C

to@i@4Bhamegencous orange solutlon To this active catalyst solution was added

Rk e AP kPl

mBMDI- ) H-p3hekoWaty®iphéb012 QQLtfrlfl‘Ji&oeﬁIanéﬂbO('IOO %np@%ﬁ)kiﬁ?ob GC,

The resulting m xture was stirred for 3 hours at

0.34 gohan §HhENYGRA 8duSX0rahE . stharergion mgturawgs ﬁ@tlustmed at
5
4(13@@ g@taﬁgvﬂc%td th‘é@é c‘a?ﬁl gfﬁis gg&ﬁﬁ@%{ij{eq l%eﬁ%dﬂ%l&e bY AR Safier

colole(dl’to sht@rthe 2q1(e3us l?i?étf(yh -480 mL) was removed. The orgamc layer (ca. 600
2,2,2-trifluoroethanone

s 68 hus B JHbfoiamicdsoging Ruig Gr0IBnd 1800 HC 1853 h and
ﬁl?etre(fl@lgﬁxghﬁh rfcﬁ%%& 'opae ?Hf%t MSG(U@SNF hﬂp‘mglté“%éél?l?ng r%%ie?g%gla) and

e reaction was
winded oafpl @ﬁj@N)YZOG@nLAfX)% rTheddiretd was CB@@i@trateﬂeO aﬁﬂjmﬁb@ 5X) and

gt rieg 6 Bl Ve bt oRe B e Mok SIS Sl Bt iter

Stl@@@ Bnd ggén%er@ut%%bn@élle‘} 5 @Icfr@ CP%CN ﬁ@ Gnff | d 5)?} ®es ﬁcﬂi%@ ‘tkgﬂlcrease

i nch bed of | pure Phar maceut i cal
thg sdd‘eon gplgma)to é%mlva(éﬁéd TWStShlu@IelB ONs (FrOOcdrto, 605 K)and Freser (500

oy SR LA UGS ST i Uk Pl g 15 minutes

atfobas khe epduping @mﬂﬂlsﬁdh BkdBERA ﬁhﬁt@lre whi JI6®ly @dttdao room
tenperature controller. More CH CN (50 ni, 0.5X) was

temgeratire.o Thaeyetalsevarg élegéiqudﬁ Qe (D r BuIBO@ thvashgkyvith
Clg%‘ﬁ/v&%a%r :ijgo s q\@if }f;@s ca E QcPORE (ﬁ?ﬁﬁg,@%t%*%?&aﬂh‘ied under

ut ion at
vacaimper 45 for 4Af toeufosd the rdesirddaticohbl (ﬁzlﬁt@t@hd,&ls @@@% yiehie>99%

CHEGUAAURY. T Biiee dpet ST, MBI B hnchcB Nl 2.19 (..
3%9@(&&’ @4 H&OPQ‘HZGWL@V é‘tlylt@ % 4’:11?19 Waghesh v bhz, 1H3) 7.42 (dd,

CN wat er The wet cake’
2.&Fiz, 8 4&3@/@1%5%@ adt HndeH) v7aﬁ&(an8 atHA45EE OC MMR (trmethanol ds)

o 123085 CRER 4™ B3 0 Luabonid atd, Baudy on

LR (et -hapel -~, 400 Mz) 5 2.19 (br. s., 3H), 5.23
(dd, 68Hz 7.2 Hz, 1 H, 6.19 (d, 2.4 Hz, 1 H), 7.29

(d, 2 Hz IH) 7.42 dd 20Hz 6.4 Hz, IH), 7.59 (d,
2.4 &B. 1Pugparati f lmy(ten-hmtoxvparbogwﬂamlno) -3-(4-
(et hanol @riflugroys ‘ {0k :
130.1, 131.9, 134.1, 136 4, 141 6 152 3. LCJI\/B I\/H+—

291.
NHBoc
TfO

This compound was prepared based on a literature procedure (Shieh, et al., J. Org.
Chem. 57:379-381 (1992)). To a solution of Boc-Tyr-OMe (Bachem, California, 100 g,

0.34 mol) and N-methylmorpholine (51 g, 1.5 eq) in dichloromethane (1000 ml) was
added triflic anhydride (100 g, 1.05 eq) over 2 hours at -5 to -15°C. The resulting red

11
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6.3. Preparation of (S)-nethyl
2-(tert-butoxycar bonyl am no) - 3- ( 4-

W@ eoopoka1as onmet hyl sul f onyl oxy) phenyl ) pr opanoat ePdHUS2008/077594
conmpound was prepared based on a Iiterature pr ocedur e

Shi eh, et Chem 79- 1992) To a
i%}oatwaaﬁﬂafﬁ 6519? {Elen %c%ﬂaf P%(eg %f@plgte

dl&pﬁéarapde)of@mn{g wBichyl n]f%&@&’nbﬁ Qvak &e&heclw%h%% th acid (500
di chl oronet hane (1000 m ) was added triflic anhydride

rn() 10be grga]_ncdgyearqryasmhedz\)vhb UP% atric-asid (500 18 Cfollped by water (500

| ti -100C f 10
miy A s Winel Rtk BT Rt st BipRb vl Pl ar s o 200 mi.
TiaE wat aillited oitheceohiddile (GHEm T)%Gtmﬁﬁbr\@ﬁﬁcdﬁﬁﬁﬁ@ &8 200 LRolution.

10%citric acid (500 m) he om%anl c |l ayer was washed
Thip squtiguavas wsed én Beingx( %efowﬁmutff hesneefipafiona thetimaedyicld was

by TIPSR P PO SOLIEN L Mo s, Lo
(BSaS MIHT atyesl Oy\MNHﬁeeMGm tlﬁuwmm(mmlma 7.6 (f 4&1} he)s (d J=17.1
concentrated tqo a | ution solutio

H%»slé*l) - ﬁ31(me11ﬂ)e>%t64s(§e%ﬁ)w3tlﬂc§@@ Wark ?ﬂé‘? Jgur]f3f$ Elét l%}q 2.97(dd Iy
—E%thEe%}é'ﬁM 39%@?? SN )Sé‘ﬁ"ﬁ’i 1tds%4 14940,

ryness to |ve OW e pal e ye Oow SsO
137E511B1. 51\/1494 % 1498. (q,.fmem He) :80454%5@ 62132 NVR 3 a&@ " NVMR

4.95 (d, J =7.1 H, | 4.53 |
(C@é?bf{(@ 3.10 §dd, Ji =57 Hz,H)Jz = 13. (8mHz,H)
2.97 (dd Ji =6.3 Hz, J2 = 13.6 Hz, IH), 1.34
(S (911'!) Bi@patiRn( $808)-3)(td t-batox3 carbdnvhmia 623 94-(4.3 5,3

é2175’ 38, Tr me% ;113 0 Qlioxaborélani2Zy lf@@l ! Q%)m

Preparati on of 0
(S)-2-ftert-butoxycarbonyl am no) - 3- f4,4,5, 5-
tetramethyl -1 3 2-di oxaborglan phsnyl ) pr opanoi c
acid This conpound was pr€gp d on a literature

procedure (Firoozni
40: 213-216 (1999))./Ri s plnacolato)dlboron (90 g, 1.1
eq), potassium acet 63 g, 2 eq),
tricyclohexylphosphin (2.3 g, 2. 5@6nDI) and

RS
gget on t ri 1 Eﬁ%% I!ﬁ‘%azgd %Se%gq?l(lelsl% O%dét P{Hlaozma etal.,
Tgtahedrod Latt. 4(bblﬁ 2 ENEeAN) U Bes(pmacoﬂiam)dmums@O(gS)] 1|\@;) hiydtassium
ut 0x

ac%iafqt P or Siibt nglg%ﬁ@?saﬂw @ﬁ&;éypma})aﬁ@aﬁaéladwm acetate
(037‘2I %‘tl'r%l%)]v%l)e thix 1%%0&9ﬁ1}n1@@§50aﬁgeﬁd @@re&hﬁn# ﬁﬁ}Hlnte' ﬁgred at

ure was heated at 800C for 1 hour and coo
roemdmgemmfoeﬁenmotﬁ:su (ﬁa)tM@thybﬁ (tettémmwcanbngylamr@ﬁa%

BB el aPe DR PR e gt NI B ol g paced

an@NBe Fe@8ldhf ingufd whik@tddas 80°C for 1 hour and cooled. HPLC showed

complete consumption of the starting material. The reaction mixture was quenched with
aqueous potassium bicarbonate solution (57 g in 475 ml water) and resulting mixture was
stirred at room temperature for 30 minutes. The mixture was filtered through a pad of
cellulose to remove palladium black. A sample of the organic layer was concentrated and
purified by column chromatography (gradient: 1:10 to 1:4 ethyl acetate/hexanes) to give
(S)-methyl 2-(tert-butoxycarbonylamino)-3-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoate as a clear oil. LC-MS (ESI): MH' = 406.2, MNH," = 423.2, M,H"
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stirred at roomtenperature for 30 m nutes. The
m xture was filtered through a pad of cellulose to

w0 20000€7pal | adi um bl ack. A sanpl e of the organPCI/U82088/077594
was concentrated and purified by col umm chromat ography

- S8l 23305 " YRR SEBL) TP L I PRES ] 9. B 4= 76
H@Qﬁgeﬂ be byt oxy, wmppzﬂ 436@ (19) By, 642((4.341)53 33 (&t Eﬁﬁﬁtﬂy('s 9H),

di oxabor ol an phenyl ) propanoate as a cli
1.36 (s, 1260.M5 (ESI ) : I\/I-H=4062 MH4 + = 423. 2, MzH+ 8

1. 51, MROLE 5 4288 MR LR b Tod8ul i v

soYutﬁm"d% glitrf500 ﬂ}L&Qat@ at tddn tealp%?atlil‘é for3¥t) minditch3 'I(hmpH?(H)the
1.44 (s, 9H), 36 12H). The above organic |

aye
regfltipgheugy pep admgteé tq i‘boé‘él Tuntith 6 drerdigshiorie gridrand fltered. The
i
ca?é( wagwgglﬁerdyllrﬂyWa (in@l]%ﬁinu ). Kcérrgtgtrn}:'w\ﬁ’?}et%%fe?teﬁ%ou ?fg]ﬁltrate under
reéllldd:d pyesw@s t@gdiveshadudons ahmyt(%@nm tddibomdl h&;atﬁr@iﬁsladdecbdunng
acid and filtered. The cake was washed with water (200

dipliation}: ebhgrslurey yas filiered drpvahae padorh acHelops and washed, Wdf@rwater
(22@ | geefhe FRERE Was WRsigd \dﬂgmﬁﬂgraérwg%gn% dIr ¥di é%éc;)wﬂh 700 mL

i onal water was a latio
M3 Bl rhewascture tag rediftedrto pﬁrabautpfhﬁi woth cNlhydicehleria radld The

Org T AYPBE BOGeR Oy CIer SUP Pl G P beist bR pisssure
toTheddid BorMpSurdGls ‘A'bfrd)\@ﬁi oll Q209 %, a)@%%eﬂi Bas¥d & es@mﬂted purlﬁy by

hydrochl oric acid. The organic |layer was wash
NMd)eThe Somierpmc)d@h@ancbwsemitrmtbdnmlm@&lowmﬁctﬁd f?shem@meé' the

colyThobl® o b p TR Sy WM BB Rp o Y A Bl solia.

wkigh chetains e dmélil faﬁibfuhiyoﬂtﬁe E(hﬁesfa@thdlﬁg'\bdﬁﬁnﬁ:taeﬁi (S) 3-(4-
Al ternatively, the conpound can be puri

bagenaphgmylj- %ét%@tﬁ)%@ﬁﬂibﬁﬂfﬁmpf@ﬁ@ql@a@ﬂVM%(E/%) NMH=392.2,
MR digo9h &PEFQ"%%UPM A %og%%;‘mﬁi (EB8IL5) 57.95 (brs, 1H),

cor'r espoidi g botoni’c
7.00(huephe bz, )zH; 7(Zle(rd1; J BUL @Ky L2 H ST0p! (drdﬁd)&)ﬂf) p1&n)oi4 62 (m, 1H),

d 13
s Rimariaads bro. B 1200 et o o8, 1(55r7 1397,
13'5'71) 12527§4§C§05]54573§3|'§872ﬁ)2 7.21 (d, J =7.6 H,
(d, J7=77 M 4.62 (m I H), 318(m
2H) 1 43(s OH) , 1835(52 12H) . 13C NWR (0D 3)

38. 3 28 ('fert-llﬂltd?xvcarbonvlamlno)propan01c acld

0
OH
Cl N NHBoc
N'Y/N
NH,

To a 2L 3-neck round bottom flask equipped with a mechanical stirrer and a
temperature controller was added (S) 2-(tert-butoxycarbonylamino)-3-(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoic acid (30.3 g, 0.078 mol), 2-amino-
4,6-dichloropyrimidine (38.03 g, 3.0 eq), catalyst POPd6 (0.605 g, 1.0 mol%, CombiPhos
Catalysts, Inc., New Jersey) and ethanol (728 mL). To the above stirring slurry was then
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6.5. Preparation of
(S)-3-(4-(2-am no-6-chl oropyri m di n-4-vDphenvD- 2-

W@ @p04243838 oxycar bonyl am no) propanoi ¢ acid To aPQIL/US2008/077594
3-neck round bottom fl ask equi pped with a nmechani cal

dgt % %@fe%ugﬂg 6%%@{@%%‘[%‘%1}@%2% ?%Aéf % SV?@SBq gg q?f rn(LSlzle) slowly

sottﬁﬁtr@(ﬁ?%amélvoﬂutlgm a0 hoxabRORY. athid i kRN YA RRIIARERQ for 6 hours,
acid . nmol )y, 2-am no-

at &vlﬁcldmmh mlzfpa}naulmsohhnwe(l 88:2@8 thyn 9§‘V®cw\;rsmalfah¢/ stﬁrtlng

Rl 9 &P D) RaRtr R RATEI (s 28 s s e e Bive an

qg d)l[srsllLﬁﬁy 61200 WL \"additidrRnBdd leo am)a@u 240t B8ShéBBlution was
i carbonate sol ution %27 85 g@l n 173 rnL H20

conFeiajedse ~2AAMIEOVgtes %%Mwa& ﬁddﬁ&léo shyryy ovlaels wasTthics
fil M namSI Qﬁﬁtxgge@%o ZI&C ior gtrs%as%g(trm&i:altfll ﬂ%l acctate

S sho rea conver si on
(15Genlst dihe |aqlgeomta*s@lnnai waEtrbtﬁﬂwathﬂErcfcﬁGﬁO €610 i) ane°efor 2h,
m xt ure under reduced pressure to glve anmggueo

filggreg ﬂl;ﬂ;l{ghzsbter{@flpuﬁd%q > il atnd-gigyte Oyt RE0 el ddplyene
ORPIEINE AR OGN LEE 68 oL Bl Koy o

reachad vl HEl: (wgathc i/@'elewas( ﬁ:@alm_ed)aﬁ)i wabhal With tvastr €180amL), and

. h
DE5p 0GR et Pl o a0 ot ety W C foigchours. The
soﬁLQfonzvl?bs cBbieH% Fcﬂ)rﬁ ﬂtﬁff}éﬂﬂu& %hﬂ tf@tel(e@%ﬂéugl? c@@@ gCel@rk 300, 10g).

luted with THF ( and tol uene
Tlﬂ&r@kms waehaﬁmltls Bk (90 addel) érhe S ltang SOchmn was concentrated

er at iyl Hrea d4.0. heo
o BRI S8 le P BB ERE Aoy MR Pefipiatc outof
soamd)nDame Q80w 4stthéh €hol SRS ra&ﬁe&npérbn@rd ﬁ&@ieﬁlaﬁg tho oakbl k@
was heated at 600C for 2 hours. The sol uti on was

wished by taleencd dditlerde lae geled ﬁ/ﬁ@j oyqn-qrégdamndenyasygm 4 807G e
1
oty Bt 0. Fthog 3 fHEFL NSRRI b TR Shtained
~8r@qotibrafteluedksa 75t @vacebd) ydeiblu P, L Caghowled Oh Ypmirity withr9e0% of
duct ~precipitated out of solution. The slurry was
I?qﬁgﬁn@g Y¥ed to roomtenperature, filtered and the cake
was washed by toluene (30 nL x2). The solid was

overg,gr i egiteiideive PRe s Ut Sfor PHESarAYiSh ¥ gH3{R(BuMnig- O
g of pro Hﬁ%roﬁ%nﬁudhﬂﬁ”ﬂ ﬁbﬁﬁWz%R)ri ﬂu%’v&ﬂbgﬂvlﬁmiﬁmopanoic
assiu

cont ai nech 5 f TSP LD whibd- STH Dok bhgphEh LT R i using

y| eld. H IJI70 Wroir 9

i mpurity. 'c?'él.’(’.l.lg{‘ e b ocedure for preparation
of (

o1 b R To D B psprsngic asid §Ryssey Seietsnlicatiasth

Céﬂ)ﬁﬁ@ﬂaﬁg)MCS Aeddl) ddPBtassium carbonate (1.32 g, 2 eq) were mixed in aqueous
- 2-ani no- 3- ( 4- bor onophenyl ) pr opanoi c aci d usi ng2
ethanol (15 ml ethanol and 8 ml water). Di-tert-butyldicarbonate (1.25 g, 1.2 eq) was

added in one portion. After 30 min agitation at room temperature, HPLC analysis showed
complete consumption of the starting compound and formation of (S)-3-(4-
boronophenyl)-2-(tert-butoxycarbonylamino)propanoic acid. The 2-amino-4,6-
dichloropyrimidine (1.18 g, 1.5 eq) and the catalyst bis(triphenylphosphine)palladium(II)
dichloride (34 mg, 1 mol%) were added and the resulting mixture was heated at 65-70°C
for 3 hours. HPLC analysis showed complete consumption of the intermediate, (S)-3-(4-

boronophenyl)-2-(tert-butoxycarbonylamino)propanoic acid. After concentration and
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pot assi um car bonat e as base

(S)-2- Am no- 3- (4- boronophenyl ) propanoi ¢ acid (Ryscor
w@eienes33 i nc., North Carolina, 1.0 g, 4.8 moPQT/HR2H08/077594

pot assi um carbonate (1.32 g, 2 eq) were mixed in

aqueo hanol. et hanol wat er) . :
filfs tl?%ﬁfﬁ%mlw%éﬁtgﬁﬁ‘év@n@ FagRpUY Syt %ﬂ%égaa%ea%uﬂon of
thOfile BSMpHRIY: shé\%@rl.z%% @9 yeldy.ati on at room

tenperature, HPLC anal ysis showed conpl ete consunption

of the startlng conpound and forrratlon of (S)-3-(4-

bor ohdphehlfe ednre foryiepaiabion i Sied-(h-(hanine:6-

aci d. Thechloropynimidi pbet ori-bu@x e 8 pré

eq) and tdvid ﬁ&hﬂ(S})Sl—amlno 3- (4 boronophenvl)propanmc aCId using

bi s(tri phsstydspiinepiidiaigpétasdumi¢drbodahisdasele (34

ng, 1 nol% were added and the resulting m xture was

h e at ﬁ@ﬁ-ﬁzﬁmﬁﬁr J4-B6rohephcdyptohsnoi HELE (BN %hﬁloﬁ)fh@ﬂ@dtassmm
ete consunption of the internediate S%
bl%b@%f‘pﬂéﬁ‘yg )3- B sy W’@Gﬂ@ﬁ?‘@@iﬂlbéﬁhﬂﬁr@?ﬂﬂ‘é p%ﬂ{@né 50 ml
wéﬁ?ﬂ)t Di’ Ak %(1 89&86‘&“:@%1‘2%“ e u% Yo d s O in JHPLp ?cﬂla' lﬁé

e resu I ng aque on agar nst fihaar
anabjsistinditated thahthetrédckion easpottvthséte aier o’lyeﬂﬁglg: stlﬁrYngJ at room

eld). 6.7. Alternative procedur repara of
telznlpj:ragl)r% Lfo(cagmgpﬁ (ﬁlébqglatel (\é 6 ge 1.0eq Lalm ad(%tIOIFl)al d? tert-lt:)utypdlcarbonate

SClh% b dF gdid'béidf At PREIBr ag%fatlgﬁ af I%thq:éﬂl%@tragﬁ)@ NLICUG Bnalysis
r Op ol C acl

from
sho®pd 2emmpictrocods{riptioor afitbpkterini)cpmppambarel fachatiansifi§)-3-(4-

t tel bi car.bonat b
Ry PSR s o bGP BRBBREH) PP RUnGT G JBF PRt 048
diBRBloby AREIROL 1B SSE UM %)%ﬁ@l@é“@attﬁ?lit %ﬁ(ﬁpﬁemﬁplﬁﬂghlﬁ@f _falladium(IT)

m xed i n aqueous et hanol (250 et hanol "and
dighloadq (0.3 g, 1rm01%)t\y¢rd |ad@ndm§1|dahfere@qlzn5 ngxtuae \za@q:)ate\daaé 75-80°C

HPLC | di
fof A s MR R SR r e TR oS Rp iR Fsrhieflaed, -3
borORIPhE B} Ef(&hulﬁﬁoﬂi@bﬂ)%ﬁ%luﬁ‘ﬂlﬁb@p%@ﬁh&h@acﬁ@ @h@rmﬂtuﬂe xe@s)
and addi ti onal telt utyI di carbonate (3.1

copgyntipEqdamgdgireduccainressure agd pidigres. ddicihirate hvaaffvalslaﬁsimwth cthyl

SRR 0 1B R YSHACAFPAEG ) S, RO R

tolpdT daphdrvyl § N&y(itoehloﬂb atax yitha obgamyd apermedspraspediaith brine and
acid. The 2-am no-4, 6- di hIor(?e yrim dine
u

coilcglt@&)d undar 5 %ce@éir%ﬁsylgt The residue’was precipitated %%sosl)rgpanol
ﬁl*EEréc( taha Hﬂ@&‘ i ﬁﬁ@%ﬁhbﬂ%)cum't& gf% Wi ﬂlt'lé cdthth@lb 48 oyt solid

wer e added and the resulting mxture was
(9H)egt4§% ﬂtld7 5P81@1®C92 B%o v HBLEC sinaliFk. CCan@Inj;&stlen sftbewwther liquor

SiEGRGbH 22 P g PORgbdn By B b U dpPLC
an@fisl; The m xture was concentrated under reduced

pressure and filtered. The filtrate was washed with
et hyl
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acetate (200 m) and diluted with 3:1 THF/ MIBE (120

m). This m xture was acidified to pH about 2.4 by 6 N
WhoweoedBdri c aci d. The organic | ayer was washedr/vib1on8/077594

bri ne and concentrated under reduced pressure. The

S, BB B S A EROOEIP dd BEET 2.

as an of fLﬁMMMMMMMw

92. 9% by MimhenzhprapaneateConcentrati on of the nother

i quor yielded and additional 2.2 g off-white powder
(12%yield). Purity: 93.6% by HPLC anal ysps 6. 8.
Preparation gf_ (S\Et hvl 2-am no- '
R)-1-(4-chloro-P
(3-nmethvl -1 H pv eny 2, 2NH, i f 1 uor oet hox
V) Pvrim di n-4- vDphenyDpr pzh ate A 500 ni L 3-neck
round bottom fl agg _eqckpprd wWNth a mechanical stirrer,
a tenperature cntpoller, ﬁﬁl a condenser was charged
wi th the nonochl de (S)-3nKg-(2-

am no- 6-chl oropyrimdi n-4-yl)phenyl)-2-(tert-butoxycar

b ' [ i d 0.0. 5. 1), . .

(R 0 3P0 B BisPBEBRG viorh R bshed St £ e piah a2
tediperatué Eéﬂtﬁﬂl@?taﬁélﬁ‘ébn((eh@&%&%%haﬂg@d Jith th@ﬁloﬂ'ﬂ@ﬂ@rlcﬂe GS) 3-(4-(2-

equiv.), Cs2CCB (24 1.5 equiv. ),

ar@lﬁh;ﬁd@%@t@MﬂMlﬁ’ley@é)@é@lMB@ (m:t bmomarbkznylﬂnmcog@wnowrh@d (20.0

g,\r?ég%r:ﬂ%@,r(‘;@ %hlor%%dg%gi%{hpﬂ lflrol%}%gzol (:i phegylﬁ,g rEiyi{r’?ﬂul'loﬁroeethano1

(>0eBLCdcl 0613 3| 56 ﬁfn@olv\m eqmlvf)[@@(lﬂg (ZAO@@CM mmol he bldjuiaf)dand
addi t i onal ui v.

102 mmol q[
ankiydreys 1 ”ﬁHBO?F?’é‘ﬁ&WbWLnV é?fu K& ﬁﬁ@%%&»n% Mi¥aEe W%&rstlz[rsd under

e
w0 AR S LS SRR PSRRI LR R
mgmﬁd waik istirredhgr. 100PE€ fon Xhaurendadditomd] €8,E0; (33ang, 102 mmol, 2.0
erature. To the biphasic solutjo added

CHf LBy gty ThelTSh BURATE e (ies 1hop e far HGurs ¢, 190°C. The
he@é}ygéﬁebu@ea&%%&ﬁﬂp %fa@%é’cﬂ@d ﬁ‘ﬁ}b @ta!nEiRr%%rf(‘PSO %Lh 7%tX)tv$h% added

sane tenperature. Toluene (100 ni, 5X) was added, th
witle gendd stimgngyi thm@ctwasw@tqopbédo faom teBperaturat r oom

t d the ph : lit. \\at
5><)“pﬁ%  BifagR R E w8 AAER LT RBA ieartRa LY TR s Tahmol,
%ﬁlv.r) At MR Rhipkfafte fa@d[ st%%dmonzatat ERANQBMpERiuMS. €Toluene (100
phases were split. The aqueous |ayer (pH =

mhoﬂé) wanaddeethe seshlingineiature wasstirr@! fs i Hgis aopiDl temperature, and
o PO SRS 8P o MR B2

reQultingiiixtgrebyvdN stidled &r IS0 4t edge maﬁwauw, tukd ®e @ﬁases were split.
sti rr| n After splitting the organlc | ayer,

Thepge féﬁvéPHwa M%ﬁéb@%ﬁl%ﬁ?% ERAD pstiemb MHCS%)room

ternperature. EtOAc (100 mL, 5X) was added to this mixture, and further acidification to

pH 4 was carried out using 6 N HCI at room temperature with good stirring. After
splitting the organic layer, the aqueous layer was extracted with EtOAc (100 mL, 5X).
The combined organic layers were washed with brine (100 mL, 5X). The EtOAc layer
was then concentrated under vacuum to a total volume of about 40 mL (2X). EtOH (100
mL, 5X) was added, and concentrated to 2X solution. The EtOH (150 mL, 7.5X)
addition-concentration sequence was repeated to give a 2X solution of (S)-3-(4-(2-amino-

6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-
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The conbi ned organic | ayers were washed with brine
(100 nmL, 5X). The Et QAc | ayer was then concentrated

W@ awen427atuum to a total volume of about 40 nlPCRE$2008/077594
Et OH (100 rrL 5X) was added, and concentrated to 2X

| ut Et OH
+ 3oty Brr-eomuin v DR bR sk pbisharp e ety in the
ne%?(c}?e%lb'él's% @‘)Bhfﬁ%)l a§sa %h&@e@fﬂaf‘ﬂﬁe y&14 (&) about 75% from (S)-3-(4-

1-(4-chloro-2-(3 yl - 1H pyrazol -

(21Wh9’1§|°@h@ﬂbp¥@nmlm4tyﬂ)phbmbd} %éteWQWMbnnﬁlamno)prppmg/ acid

asgapahif Ul bR R AELAPL P ARRIERYG B¢ Bug ity
otﬂzﬁﬁ@d’bﬁ&‘tﬂﬁ\&ﬁ chivdlatédigphyi SlddhwRasteaba t'H NURf (DMB0-ds, 400 MHz)

5 130 rPhl- 234 1. Moy @il 4.7 (ﬂéhﬂ'ﬁ),/l“)l%m(ﬂﬂb {BUoARD, 683
t
SR R R SR IR SR

mmz G6bitas (beds bm)cdfmmmmmbmma@raamm a8c89 22.05,27.78, 28 08,
characteri zed

289% 312153022, 5438|3|) N 41 sf% 7(3@,5{8 Oﬁ;rgl 153 18%. 6%d]d’24 qq,,)lzg 38.4126.59,
7 |
12(%%”1132 '1%%.’%0 %gl)ﬁ;%( ?362169;')&3?.%?&5(@& %!516'? 140%% 65’6’41 1?5 39, 162.76,
168H)7, 168.22, 108,401 Hynal. Y21 &k o CRHLHELF:NGQs: CHbS. 69,3@umv|zk 67: N,
o J 3. 99, 05, 27.78, 28.08, 28.32,

1@@3?““%? ég 6%52015% 4%7%3%22@7 73, 78.03, 91. 15,

107. 6% abbed 28%olutidR vx;la§ dﬂi!n%@ with Et038 (62mL 12R) 55191 CH;CN (100 mL,

130. 23, 132.69, 134.65 135.08, 140.73, 140.

5X)50 ragm tepBEIaore. ﬂas'zw 7% Q@re;LElukw@ P2, 611rmloha 2 ¢quay.) and N-

m3By Gl B0 & s banmon sty e edto iy i ocr -
0. 6310)8)9ur2%r Biblodbn. OThe ettt o dohgidnWrdshtifrb Ot 066 tiltaperdre for 4

and CH3CN (100 nL, 5 at roomtenperature. TBTU (97%
hquis: IPIFE catqcbth';zt e Boc-acidmpis, converteslfaithe Bogpger (S)-cthyl 3-(4-

e et R R S e
trlﬂherole&@uy)pmgn&ﬁlwlbmemy\lz}sz-(ﬁﬁ-bﬁtedyc&tbcr@mmh@)mqraﬁdsaw e

for r]our HPLC i ndi cated that the Boc aci d was
quaBhipEYEE g%rqaﬁgo%@gstg@tw corgengipieg)to 8bqui 2X under reduced

prlé%pﬁfngg _@%t(l%@él?érét(lf%, G606 BbQr)2nd J110RE Wit EOARY(198 AL, 153 and
watei fI00 orlg esﬁi)om: oywainivi lefjar- vdasyziza)sbhbw;tlln )satﬁraﬁetdeefqt KBUE@x{ptl~8.5)
RGP e SThE L GHRAAR AR 2 D i i oot e vl oted with

acB 8§ Yok 619%0 @86(’51 S%W)Qﬁ B0& folfqos li(’ﬁﬂg )tncﬁi)"()ﬁergdl tHeb®sh 1/4

with Et OAc (10 and water (10

ingly berhofcCdlpyre rP6M§SRé%1ﬁé’dnamlftqqu@@d graét:e%ig@q) aKcﬂrltt@@ake washed

R Db ST B B e i o

2X %lbﬁdih (Carcn (ﬁ)(ﬁl@iL 8XPwaOadd¥)l, &id tﬁ@@@uﬁ@f cohchnthdet! ® a 2X
and filtered through 1/4 inch bed of Cel pure P65
sofutigp. Nihe GhaMhedddliqn-eqiceRfFiigR sSCRICHRRYAS RaatehE gixka2X CH:CN

soNRRAGS the Boc-ester which was used directly in the next step. An analytically pure
Boc-ester was obtained by column chromatography and characterized: "H NMR (DMSO-
ds, 300 MHz) 6 1.11 (t, J=7.06 Hz, 3H), 1.31 (s, 9H), 2.34 (s, 3H), 2.85-3.08 (m, 2H), 4.1-
4.2 (m, 1H), 6.45 (d, J/=2.29 Hz, 1 H), 6.84 (s, 1H), 7.25-7.41 (m, 3 H), 7.66 (dd,
J=8.58,2.10 Hz, 1 H) 7.71 (d, J/=2.1Hz, 1 H) 7.80 (d, J=8.58 Hz, 1 H) 8.0 (d, /=8.39 Hz, 2
H) 8.21 (d, J=2.29 Hz, 1 H). *C NMR (DMSO-d) & 13.2, 14.0,22.1, 24.7, 27.7, 28.0,
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with CH3CN (100 nL, 5X). The resulting yell ow col ored
filtrate was concentrated to a 2X sol ution. CH3CN (100

wor0098X)733vas added, and the sol uti on concent r aPE€HUS2908(077594
2X solution. The CH3CN addition-concentrati on sequence

28R ERER SHouft BB 68 Pt P04 brlas huAT Tiss . 783 785.

9naloyti ¢2d | y128W, §28B0Ct R, qmwaﬁzpbt@meqis@y IBQ"}”IM 7,135.1,
chronaf ography and characterized: 1H NVR (DVSQJ 300

14064z)1 401 71130.4, 16¢.2, 3553.082Hz 168 H) 16812, 311(93 AI@H)Cale fon

cgja%cggw ES PR 3 B0 45 B 7o noy AR L, 122

7. 66THcHbovd Z8. sofhitidn 3;@15 dalutel wWith addftionadCHIER (16tEm1 ] 813() at room
7.80 (d, J=8.58 H, 39 H

tepgeragee. ly@thqzesuifom)c ac fixs ﬁw@g(mgl)@yasdldigi g) thr_8§450blt10n (KF

~ 8020 gerofm Gfngrand Gty acigrlior oy ity g hpLc

1n<'1[18at2d thaB tie, degﬂoclreadtﬁ)?l i¥ corihﬁlztel Tht28adbion hﬂﬁtuZe wis?ﬁonﬁentrated to
128. 132.7, 134.7,
25&4@014%1 tq 40 ‘? a%‘éﬂ%ed ‘{Eﬁh 102’ -coldwatgr (Kb, 55_@6?61dlthlS aqueous

so%tﬁ%n%was]x;a]shgd wﬁﬂ%%ld 1@1@%'1 Qétatg%\%ﬁ% ‘&@PEC’S I}ﬁ@i gﬁ( and 50 mL,

hour s, Fou C, °’57. 207 "hours,
2. &XB GThd\aqumuszaye*l’hr@sahmw‘tmsﬁi)éds«» bHt=F G mvitheX)%6laq. MaadOmat C with

sttt R PG S0 it pAdiaso fi nstand FFRE baGon tp pH1 8.5
wﬁshda%le?%dﬂhbl‘ﬁg 2()%Faq—1\fa B85%Wrosh térﬁﬁé’fhﬁﬁ‘émﬁﬁ bad QirrigPd After
stirred at 4 ﬁour at which tinme HPLC indi cated

splitang thﬁergdew%@r,rtb@@weons lagcropapixgiaeted Phth IPéac(ﬁfD o, 2.5X).
S once at e
i) TSR IG G GeeiP < G FEd s 2 aRof; P00 mL,
52008048 e 8, Qind tthOmiwas WiRSbeEEnwatch t€ @R soam@mw&h contained
) acetate twice (IPAc, 100 nL, 5X and 50 mi, 2.

inggaRisalty. alermigsge prie Altseedi #1dehic sejidspyashed wthS%@%QQan 5X),
oo RORHR! oqpiettarl & lfhiod, MPLOARA Brmnid fhatfPBc sglytion

sh8wbd 208 cafithe dtde cathpalsidi(§o 2(f6lae09%ar@GyBHRL Cr DBMsolution yield).

tenperature with good stirring, After splitting the
or gafhﬁlﬁ @rpurettﬁge oaReynd Was PRiRINGA by colurghepmogpphy and

chhRRerice® 'PivR @SMSOTJ@ 460 VRIAGA! ¢4 puely;. (WP@?'SH‘} 15 % SH),

were concentrat to a 2X sol ution. [PAC
2. 9@ 6m2ded,03dnd=6.82Hni ) U4 87@pd= E()h&éﬁﬂlzallé)j 6t5@(da J§X27Hz ,2H),

6 30 e S AT Rad Sa2heu T v b2l . s1ca
J=RXHZAM) ¢. dﬁﬁ?df ¢ 0L 2enNgentd, ated He, IH)ZXCSNMK (mso d6)
HPLC assay of this clear |PAc solution showed

13, 181k 1815t 7 BOcHnpard 56 3656Hn10.9 ﬁ@@v&aﬂe%fr H:SL@S Oz%%l

n I yt I p
G dP R S o 0 e T DL b n LT L8, 35,1,
14Pal.\781gw,5£3(ﬂ£ 164@9166‘2,)163.21 1158( tAnall €4l Able C2 B 6CIE3RB03: C,
56(.5’6; hoE?s: 4.56; N, 14.62. Found: C, 56.51; hours, 4.52; N, 14.51.

6.9. Preparation of (S)-Ethyl 2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-
(3-methyl-1H-pvrazol-1-vl)phenvyl)-2.2.2-trifluoroethoxy)pvrimidin-4-
vl)phenvD)propanoate Hippurate

The 2X IPAc solution of (S)-Ethyl 2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-
(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-
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2.50 (m 2H), 3.63 (t, J=6.82Hz, |H), 4.07(q,
J=7.07,14.5Hz, 2H), 6.50(d, J=2.27Hz, 2H), 6.87 (s,

WO 09072738 (m 3H), 7. 65 (dd, J=8.59, 2.27Hz, PCHAIS2008/077594
7.71 (d J= 2 27Hz IH) 7.81(d, J=8. 59Hz IH) 8.01 (d,

J=8. 2.27THz I

iy nffelyanaa F3VH a%%f §a f%gi Hurry ¢f le}p i %ﬂd @'%’4%4& ¥gmel, 1.0
q?ﬁf zjx,n 1PAc 32086@&910)@)7%361 EOH G2 B, 27X) a@%o@c @ﬁe alear%%ﬁo%

25.0 125. 2, 126.5, '127.

sohﬂ@nzpvasl@@l @ole]jgg 5@°C,12(3 zwh@ch i85 se_[edlrlgzp@as?addg(hal(gstlrred for 1 h at
SIS EREEs T T a0 Syl Ry 58I (6138t herature and

stlg&drmr létﬁl at%o?ﬂte% &E{lﬁ@ PhddlidNweddfiledked, Bvalhed with ice-cold IPAc
(O;ﬁr S}ﬁﬁﬁ%ﬂ'g?zgq 3(1@ Eigﬁd p,]@;ieg VequRm §t- SQB,C ONEBEgY P afford a white solid

B P P N R ol o e 2

| PAc sol ution of (S)-Ethyl

2- anb.h@- 3PrepariicanofiOeyStalline(S)-Efly] Chimine-R(4-(2-aminoe-6-((R)-1-
(3- et hy| (dkditgr Bgindthyil Dipierydo)-1 A bhanii22.2i0r oet hox
y)pyrim ohrmlﬂwéthmayhhﬂamp@ﬁmahalwoﬁﬁdﬁ@e FeeBatdi n
slurry of hippuric acid (6.49 g, 36 nol, 1.0 equiv.)

i n | RAGa(AGS . Wg'—hlpﬂl%@ sﬁﬂ@aﬂt@?&ﬂd@g 11'i‘B§rOmIglﬁet | t&§9%utyl ether.

The clear yellow solution was then cooled to 500C a
lemfé bf thindirgeeslispensieswardubebtaia pit 9 proedddioe 125tmLak0% w/v aq
he saje he sushensi was
solfr ER0 s OB L Ea iy uPa RE SRl Rt BGRmprEid vashed
witiR 000 i@ aicat(oneenttifien 90thcdggmed Ryéd davened; g \vas peld orange
with ice-cold I PAC &g 5 0C 42 nm, 2X) and dried under
yollawialassaollsdoeh evanrizehen sianding over aaveskend Slag sodids perqbroken
o QEUALE L oot AR LORGOBSET ARTRSHIARAG Shofinl -
repara 'on of ys I ne
teﬁpem'tum -the (Lﬁ;péri&ed my&m{ﬁvvérﬁlﬁoldlté@ﬂby filtration, washed w1th heptane, and

or o- 2-f 3- net razol -1 - henyl ) -2, 2,
drtefh i W&%&O&é@h@w?p% g&%ﬁ@%% 9&%@@? y‘mﬂa) taérystalhne white
b urate salt was
IXE%%ge edf?%@% 5%26%%?%5@ tergpbutyl et her. The pH of
this stlrrlng suspen3|on was adjusted to pH 9.6 by
addi miyl.1 2Bepanaiien gt dhivaj (5 3carning-3-ff-(2=amind6-((R)-1-
hours, t hd- ulmlcz-(ﬁ-nmmhﬂ-lrl{mww;gnd
washed wi tiriflub®Be thbx W pyrimiditeheHphémlljpropaioatdSuaingaai C
| ayer gave 28.47g of a pal e orange yell ow gl assy oi
whi o(8)-®iyg Ladrhiind Sd(4002-&hiabai-(1R )-0M&rchbrivaR anethy [TT-pyrazol-1-
solids were broken up and triturated with 400 ni

yibsediré. 2ad-trifuectxse pYA'fmiéirn tybrhaypeprangitetd.2 me) was
su%]? €8 /i ¢!5 B *rﬂ%‘ S &k s%Eé‘lﬁfcaJcr‘d rf&eg%?in g%ﬁ’o@vﬁz mL

tration, ept ane, acuo at
sohdbmut 1 490 Gat addidftotids &Budéh ghibé sttrheg wiithl eemegmpo wtiigleraHeptane

crystalline white
(1.68 n1£¥was acli(lela dropw1se and the resulting suspension was stirred for 1.5 hours.

Additional heptane (1 mL) was added, and the suspension was stirred at room
temperature overnight (19.5 hours). The white solid was isolated by filter centrifugation

(15000 rpm, 5 minutes., 0.22 um PVDF membrane).

All references (e.g., patents and patent applications) cited above are incorporated

herein by reference in their entireties.
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powder. M p.: 1040C (DSC onset tenperature). 6.11.
Preparation of Crystalline(S)-Ethyl

WQ2@0M042938- (4- (2- am no-6- (TR) - | f 4- PCT/US2008/077594
chloro-2-f3-nmethyl -1 H pyrazol -1 -yl )phenyl)-2, 2, 2-
trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoate
Succi nate (S)-Ethyl
2- am no- 3- (4- (2-am no-6-((£%¢ﬂ§4-chl oro-2-(3 -nethyl -

Ry
WJ;I? lﬁﬁgﬂﬁ}?%l% 2, 2- tr| f I uor oet hoxy) pyri ni di n- 4- yI ) phenyl
)prOfanoate (80 t)h was suspended in 0.2

sol uti on %WS@U@&(%} ety -amine-TE(-peing- %;(R)nl 6‘ @h#QrOn?LG-
rnSt #rfr'lfr]fll gjglrazg)l-ﬁgra))phg\g@e% i Stﬂlturgl;otgpio§@glrlﬁﬁﬁlﬁm y@bﬂeﬁirl)%ganoate

oraddednarcopudllyeccanabl¢ kedt thesaf.t i ng suspensi on was
stirred for 1.5 hours. Additional heptane ( 1 nlL) was
addez], and cbimosids Pk i9 Orysaaslirkt(Sy-ceg 2amineBa(4- (2-arn1no 6-((R)-
t enperat ure over nig The white s

(1
1-{grehlpront-63-msthy- 1H- PXré@lcle}ﬁlt)IPl}eflM@%z% %ﬁﬂf@q%@bowmr'ﬂsldm 4-

@2 mm PVDF nenbrane). Al references
l)phenyl
YZB Qg& 53153rpl?';1atngnts and patent appl ications) cited above

:Lte i ér 2:: ?;’Eﬁjed_t&?d Q%F %lam? Z ﬁwﬁ Elg 0 %16 t{rltjlgtplé,ﬁtrotf aP?ut 104°C.

( S) zf{s :; mll The C%rfrllt n%n {41]91 221%iﬁ€ Ihgsz%r( §2ray powder diffraction pattern
w&h }6&3)1@ REM drrdoré of abduit 10 UoN Dt MoK VoY il dérdiony degyécksRBen

propanoate or a phar maceut i cal | y acceptable salt

ther of . 3—2\? c%@%ﬁﬁ@ Hmme{%@cg _ﬁ?sz _ Cﬁltfg;( gg)g_se(lgd%a%h&%anem

2- am no- am no- 6-
thatne sihstantidlty e rsamelas that shown in Figure 1.
1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimdin-4-

yI ) pheny!| Ammpﬁlﬁtmastaﬁ of (8} etfﬂ]’l@ saimp v (Pimilosd-((RJ-1-(4-chloro-
ich has a nelti out 1040C. 4. The

2-{huind oMok B R 8 g RSO agp iy

1SHEER YT fRa.Rattern with peaks at one or nore of about
ygj 7”%‘5 . 8, 17.7 and/or 22.0 degrees 2Q 5. The

glo??? :12? I@{ne %%?qjiﬂg}rl% Satlwc(fﬁglh(gﬁ%hq{h% ') Iru%{%vge same as
t(g?tgets R; I Icg?ﬁﬁlﬂ H%ES(I}Of(CgmH& S(%}y%‘t @%Skl)fﬂ? tl?lglpfglﬁfgﬁ ghout 145°C.

L §|3% gﬁtemre) rpighhe Fi 4 ok Sy sy e pvler diffraction

pa¥tedPOREPH Y RBRNAYNE or more of about 8.2, 9.5, 12.6, 16.9, 21.8, 22.0, 22.7,
24.3 and/or 29.1 degrees 26.

10. The crystalline salt of claim 7, which has an X-ray powder diffraction

pattern that is substantially the same as that shown in Figure 2.

11. The crystalline salt of claim 7, which has a Raman spectrum that is

substantially the same as that shown in Figure 3.
12. The crystalline salt of claim 6, which is a succinate salt.

13. The crystalline salt of claim 12, which has an X-ray powder diffraction
pattern comprising peaks at one or more of about 7.7, 11.5, 11.7, 15.7, 17.9, 21.1 and/or
23.2 degrees 26.
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7. The crystalline salt of claim6, which is a

hi ppurate salt. 8. The crystalline salt of claim?7,
woRi004042133 a nel ting point of about 145C. 9. TPEI/US2008/077594

crystalline salt of claim?7, which has an X-ray powder

gib];]; Ct I]OI{] attatll 15¢ gaﬁt q rl?lgajlrsnI %v@eﬁ%s %L )gga%p%%ogﬁ‘frggﬁon
pa@telq{ Bt @&&w@hﬁgnﬁ% s8Re ad that SRVEIMSE@L I ne sal t of

claim?7, which has an X-ray powder diffraction pattern

that{4s s th@pg

2. 111§ Th}engglsdsa:% r%ﬁ/nag ga It oth %?itlm Sﬁmﬁmhﬁé@ %M
anfRao®r((R pé gt rehhoro-RaB-methgluddtpantzo bl y)phdrgy s28L2- as t hat

hown .i n Fi B.ﬁieTecr stalline salt of claim
tri uomh@ﬁy)péf lgl@accyl Bylpppaniogts, Wiich COMPLSEy: | i ne sal t
of Cloatdid@a smju&hcct}ﬁﬁrlﬁt‘ﬂg gg)reayyl POWGRE- 3dc4t(fzta§ﬁihb QSU((R) 1-(4-

pattern conprising peaks at oné or nore of .
CthIIOQ -(3tmethyl- 1H-pWTaZDV'19Y Dpagnyl)-3ad- @m@@eﬂlm@’}’e@sdln 4-

Th .l | t,, of
R rsterte I et B Cdse P e umd EPgpRs gcient
otﬂwv@@mam@f (Sb‘-@thyﬁm%nd B- (EJ(Q-ldﬁﬁndl6 (415)-1{34 BEbRALL(Rimethyl-1H-
prepari acry stalllnesatof&) %/
pyza 1@5)1:%13 Wi)- 22.2- trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoate;

am nf%si@ciﬂéﬁ% shl’ugﬂlt‘f BF 8% Qaie i de WWLAY uhdd R¥SAES s urtdidiR to

prbmldé huqrstwlﬁﬂw@ay)om‘@) ¢theli Nadingl 3- ph@%)mr@((aljaa(mechloro 2-(3-
whi ch conprjses: contacting a solutjon con'pr
rn%tgyl Htlﬁ’}YFaZQl éml)ﬁ@@@lk—%ﬂ@ztr mtl@xﬂppépn}l 1(12fl yl)phenyl)propanoate
oghl oro-2- (3-net hyl -1 H pyrazol -1 -yl)phenyl)-2,2,2-trifl
uor oet hoxy) pyri m di n-4- yl)phenyl)propanoate with
phariseletng the ahjsyallaccapit abl e aci d under conditions
sufficient to provide a salt of (S)-ethyl

2- ani@qo- |3H(e4métliodl o clomb1 §,()eréin (e iththaodpliSes i8@IrbyY1-acetate,
| Hoyr azol - .
etwl%ytﬁﬁeﬁym)ol Asapropanp} il dbuhb Repyr Mt okutylkeien

yl) propanoate; reducing the solubility of the salt in

t he Kol ut Thermethedpf claimalil 3.ivelimseis i 4cid wrhtiprusicr swgeinic acid.
crystalline salt of (S)-ethyl

2- am&o- 3F{edméthodnt cembd § ,(vR)erd:in (ke wiiokity-of ti{c3saltnetddyted by

1H -
Cofrlg}g;%%éﬁﬁllo? 2,2,2-trifluoroethoxy)pyrimdin-4-yl)phen

yl) propangat e; and_isolating the crystalline s
The 1t holhenepa phsisen T akarR tharunaist of rhaﬁh%e%si ﬁé@é

rell QA g@ﬂérefsﬁﬁgtﬁé %orfc%h!?%t aff%?&r@l?l ?*aﬂﬁ{boka@ (2-amino-6-((R)-1-(4-

| sopropanol, teth or net
Cllll(ﬂo’filﬂ}?ylhlk‘éb’bﬁlﬁ-pyrazol l-yl)phenyl) 222 trlﬂuoroethoxy)pyrlrmdln 4-

yl)phenyl)propanoate in the solution.

20. The method of claim 15, wherein the solubility of the salt is reduced by

adding to the solution an anti-solvent.
21. The method of 20, wherein the anti-solvent is heptane.

22. A method of preparing crystalline (S)-ethyl 2-amino-3-(4-(2-amino-6-((R)-
1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-
yl)phenyl)propanoate, which comprises:
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17. The nmethod of claim 15, wherein the acid is

hi ppuric or succinic acid. 18. The nethod of claim 15,
WoR@o0#2133 he solubility of the salt is reducedP@lUs2008/077594

cooling the solution. 19. The nethod of claim 15,

whereji n the anount of the dissolved salt. is reduced b

i nc raéigg}gnag S HAILEMSSAULQR AR gfeapIs S UYL to provi e a mixture
ha%n%rﬂr 21 aﬁ(ﬂa&x%o@é’@d“&o@eﬁt@ R)/hérelﬁ‘lhe organic suspension comprises a salt

C Ioro 3-neth razol -1 -yl )phenyl)-2,2,2-trifl
ofy8)- @Télvhbﬂm)rpyﬁ1(%(bl1anium-63((3)phé4ﬂyhl9>lm=bﬁ%rm&tyélﬁhpxrh@l 1-

el Py Ol R S s BB Dot ol ffgeani
sok@ntit i on an anti-solvent. 21. The nethod of 20,

wher ein the anti-solvent is heptane. 22. A nmethod of
pr epselpieg he pegaalq qompopg)t-fear hie mixture; and

2- a”&o%ﬂn% Flg(fl/or( gonggﬂt&?mg tﬂe(ﬁéamg' céndlp&mn? {9 prgwgig’ cgg{amﬂe (S)-

etllyl)@l étﬁimeri},l{4)-622arﬁm2-6-((RD-ll L(Gmh&trhdx@}myﬂhym Hipyrakol-1-yl)phenyl)-

zl) heny I@Bropanoate ch conprises: addi ng a basic
2, 2quiEfyeros taff)ipmme%nényl&lﬁaﬂmfogwﬂ@nwon to provide a

thlH(‘}thl |e|3 SiGR&G Rd aqueous conponents, wherein
the orga suspensi on conprises a salt of (S)-ethyl

2- amg410- 3Tlf Ii[l§t%0&18} L)) (vﬁlerém (i G o(%r(g)-gth&%-%myif(i-(}

H pyrazol

anpin @By ((R)-2+(2-chtdrs-2f Buasthelt Naxpyypyl-151)ghenyd):-3,2phenyl ) pr
opanoate and an orglanl c solvent; isolating the organic
triflypashieny) Py Fadin ey pRhenybrropaneatcds 8 iipyresh e or
concentrating the organi c conponent to provide
crysddal | i Hee pghod ef elgim 22, aphanein ha arggimic aphvers-isar ¢tRyr
1-(4-chloro-2-(3-methyl- 1H pyrazol - 1-yl)phenyl)-
2, 2,2t r i Thauoetbed hOxlyinpP2.iwheai¢in 1l §dsicpiqe eaus)splutioanompases
;.ang.i tlng the crystalline free base. 23. The
Soffisih lﬁar Fal m 22, wherein the salt of (S)-ethyl
2-am no- 3- (

ani nd 6- (Y%miﬂtﬁ?@loﬁﬂ?@f}%z ovhigh frathey pompiissy mashing theyrysgalline
T B Rt emine SR L bigpo 2 ymettnd Hopyreoldl-
yl)rihepyld-21262-sriflitoro@itoxy Tinyeinmid et )phenylarape@ste witbaeionganic
he organic solvent is an ether. 25. The nethod of
SR m 22, wherein the basic aqueous sol ution conprises

sodi um bi car bonat e, met hod. of claim 2
fur t4ler c%n?ﬁi“méaégut!ﬁéﬁg‘?sﬁ%e %@C@P%ltsﬁgmf}ﬁ“éalmle (ZS)-et yl%-amln0-3-

(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-

SO

trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoate.

28. A pharmacecutical dosage form comprising a crystalline salt of (S)-ethyl 2-
amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoate.

29.  The dosage form of claim 28, wherein the salt is a hippurate salt.

30. The dosage form of claim 28, wherein the salt is a succinate salt.
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(S)-ethyl 2-am no-3-(4-(2-amno-6-((R)-
1-(4-chloro-2-(3 -nethyl- 1H pyrazol- 1-

wQ@kdopheTyd ) - 2, 2, 2-tri fl uoroet hoxy) pyri m di n- 4-RCY/phzong/077594
) propanoate with an organic solvent. 27. A

phar fceul | Cal (95808 ] NS OMPS! ShARis Y RASLL WP sorder

médtated b PeRphBal SeRhodin, (i b&ﬁzﬁh&'s b@n MBS W to a patient in need of
H pyrazol - 1-yl ) phenyl) -2, 2, 2-
such iftdtownb erdverypyn meagement-aythyphanich peopanndeaicaygffective
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1-yl)phenyl)-2,2,2-
Pmﬁm#$MBW6éﬁﬁ@%?¥%9ﬁ¢h$@ﬁﬁf4-yI)phenyl)propanoate. 29
The dosage form of claim28, wherein the salt is a
hi ppii at ellsanethodof claime 3 Hosleyen tlor drseafe of dibend@8s carcinoid
mﬁerein the salt is a succinate salt.31. A nmethod of
Syp %@F?ng, preventing or managi ng a di sease or di sorder

medi at ed eri pheral rotonin, i ch conpr.ises

adni hi- st ef'%rrgeti*eg 4T g2 he i gasg QTR frent
o BIGYRREHAQRhscRAAGRIENT a therapeutically or
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pyrazol -1-yl)phenyl)-2,2,2-trifl uoroethoxy)pyrimdin-4
-yl ) phenyl ) propanoate or a pharmaceutically acceptable
salt thereof. 32. The nmethod of claim 31, wherein the
di sease or disorder is carcinoid syndrone. 33. The

met hod of claim 31, wherein the disease or disorder is
a gastrointestinal disease or disorder. 34. The nethod
of claim 33, wherein the disease or disorder is
irritable bowel syndrone.
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