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4- PHENYL- 6- ( 2, 2, 2- TRI FLUORO- 1- PHENYLETHOXY) PYRI M DI NE-
WBABED78EMPOUNDS AND METHODS OF THEI R USE Thi sSPCT/US2007/087068

application clains priority to U. S. provisional

SROMIERNA Bf r2at B Sl PR R s RSN R PRy -BASED

reference. 1coviegvNbs WD WEENOS O THEIREBE on

relates to
4- phenyl -6-(2,2,2-trifluoro-I|-phenyl et hoxy) pyri m di ne-
based conpounds, corrposi tions conprising them and

e £y U561l BN E SRAIRITo LR SO0 AR ERERALS06, filed

Déaguibet 1 2290061 the entdretyaifovtiich {sSadvyparancyl henspt Byrefigence.
(5-HT)] is involved in multiple central nervous

Lam 00 SRS PRKERBBR Lbuce”t oou ntake,  anc

sexual behavior. In peripheral tissues, serotonin_is

r epoF i HIvgntiQNsIatesap ddplicAyk¢ré2.2 gtiflapiooh Phenyeikesypimidine-based
t
co&ﬁ%ﬁgggggyﬁﬁ%ﬁeﬂs bm si g’?ﬁ% mﬁe@ﬁ%sig tl‘?é"tge{acfrﬁ%:ﬂt ﬂ'éventlon and

ne res
m&scigemeet scdGes (aﬁﬂ)ﬁ&))rdeirdne enzyme tryptophan
hydr oxyl ase (TPH) catal yzes the rate limting step of

t he s of serotonin. Two isofornms of TPH
hav&ggwﬁ% ed: TPHL, which is expressed in the

peri phery, primarily in t he gastroi ntestinal (Q)

tr ac’f he thﬁgltte\y\ﬁere}pnpgﬁ l@;@ﬁ@)@g@@@n} pe ¢hd )] 1s mvolved in multiple

AR TS LA i SR, s

abgenydood nhtakM ael sgemuéﬂoeluzazhdry Inl périidicent tis§uss, setogortip i repentelly

SRS S5 ol i) 55T, SR A5 55, andcl
méﬁﬁt‘é&%hﬁnb RospbRIS | %’lthersBrPté?ﬁ?erl&lch2@9‘76r(§@D3?
but Targely Iacked serotonin in the peripher In

anot Hler¢nzy e trynompbktoblydrmdeseeﬁf RHbicete zaﬂoﬂho rata lhnnfamgjstatof the

blgsgltp:ﬂgeﬁt ygisergé)glgi S?] %to bmf&‘gHt léatve g)’egﬁ: #e of §F 5TPHl which is
expRR6eBih:tASpetphdnd 3AmaAROR)the BREBIIGHSAN(GIPMAJE dndl TPH2, which is

involved in so many bi ochem cal processes, drugs t hat
oxpfdseest in thescsetonsraIcsEEps ofd Hicisefora Phtlt is saeadic py the iphl gene;

T?Qg?g&%og%il@g%grs %ﬁe a, need exists for new ways of

reating ‘di'sorders that are affected by,
medi slicd:cayticatly dafisiont fat e 1 1t fens €rialookout micd’) We been reported.
2008/ 073933, PCT/ US2007/ 087068 3. SUMMARY OF THE
InjqQEERFRr BQ TS EMORG R BIFSIed naTR@lamants; of sgifqnin frgelassical

se?(ﬂ%?#ﬁ@%?alﬁfreé&{s%t%tlgely 16ERLY sefditin i pe'f%ﬂgry Id. In another, the

knockout mice exhibited abnormal cardiac activity, which was attributed to a lack of

peripheral serotonin. Coté, F., ef al., PNAS 100(23):13525-13530 (2003).

Because serotonin is involved in so many biochemical processes, drugs that affect
serotonin receptors are often attended by adverse effects. Thus, a need exists for new ways of

treating diseases and disorders that are affected by, mediated by, or associated with serotonin.
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Ozro~3 CF3 NR2 | 5 and pharmaceutically
acceptabl e salts and sol vates thereof, wherein: A is

wopison®Bl y substituted heterocycle; each Rl PGI/US2007/087068

stosra SrMMARY O PHERES TR & i kgl ey
or aTllﬁyiﬂvEﬁﬁ(ﬁf@%%%@A ﬁﬁaﬁ&o cBAK QEM%?%IYnulbﬂ ogen,

hydr ogen, C(O) RA 02) RA, or optionally
substituted aIkyI aIk&iy aryl or al kyl - het ePocycl e;

R3 is hydrogen &0 ORA, or_Apt i

substi tuted alk‘l aIkyI aryl, E - heYer 0€%el e,

aryl, or heteré'yc h ol opnional |y
arkyl o

substi t ut ed alky -ar;l - het er oBycl e,
aryl, or heterocycle easd) RA i svindependent |y
hydrogen or optionally substifuted al kyl, al kyl-aryl
or al kyl-heterocycle; each RBgrs independently
hydrogen or optionally substituted al kyl, alkyl-aryl
or al kyl - heterocycle each RCIs independently

oM Rl PP YR AR SO ey ool Wiiontp K Sibionatly
subSRRY Mdeerd &y bich eatchRDHs {Iﬁe@endefﬁmalage@crlydrbg&l ClOIR,, OR4, NRgR¢,
i nvention i s als |rected t o pharmaceuti cal

SEb ot oplamelln ﬁ@bsrlaltwbrlhbld glkmlraryt prelkylhyterpgysles Re iiigdependently

BR800 50983 TS IR

arﬁhﬁﬁrll@&-ﬂﬁﬂﬁ&i%le{:‘f(@ Batydedgea, CA@MRAUAMD TR A, bﬁ‘opﬂit)tﬁllp Isﬁm,tltuted alkyl,
on the 5- l evel s in nouse jejunum The conpQ
aligylaryly al&r&sgléﬁerpﬁycae $by1uen hsieregycis i &l@fqr@,&ﬂn(qr)Opa?naﬂyeubstltuted

alﬁ;q’ alk O qn@ggetg%léyclé aﬁgﬂ&@cgégﬂff& g\fna_éﬂeﬁdently hydrogen

I‘nven ase in paft, ont I scovery t
orlopaokalhgsubstttuteti elkyphilkygeng or alkyRbetarocgcls] qguoh RIBaamtibpendently

reduces | evel s of of o ses | i tIe
hyzsiﬁcggenﬁéggm%réu%rwei g SPobend it #EF R c&r%ﬁr
1ng%§%%fgﬁir%§dg{é}g g’tp Bﬂl)t‘ri]’dgllag? tsfi‘tl)_rs%%t&ﬁﬁﬁyl 91'1#%%% QI‘ e\ﬁ/v]ﬁg\rqt%'féfocycle; and m
isdehi ni stered to manmal s, preferred compounds of the

S S I SR e oo

pharnig af¥hEd & aRoRetfel @splidimbcaifiasll @nipdsitibns and to methods of
practical use for the treatnent, prevention and

trepting.guREIing AN MeBREIRE 2 AAEEtH 08 disersesandadisprderave a
broad safety margi n between pharmacol ogi cal effect and

4.1 OXI BRIVF VESERAAIGR OF THIEFIGBRE ' ONS:

Figure 1 shows the dose-dependent effect of a compound of the invention on the 5-HT

levels in mouse jejunum. The compound was orally dosed in a solution of 15% Captisol® at

15, 50, 150 and 300 mpk.

S. DETAILED DESCRIPTION

This invention is based, in part, on the discovery that knocking out the #phl gene in
mice significantly reduces levels of GI serotonin, yet causes little, if any, measurable effect
on the central nervous system (CNS).

This invention is also based on the discovery of compounds that inhibit TPH (e.g.,

TPH1). When administered to mammals, preferred compounds of the invention reduce
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5 5.1. Definitions Unless otherw se indicated, the
term "al kenyl" neans a strai ght chain, branched

w@p@Bor3veycli c hydrocarbon having from 2 to 20P¢EUS2007/887068

to 10,0r,2,to car bon atqﬂs and . i ncl udi

n

SCHIRNIE AN S G HOGBICEC B arﬁéﬁqdaeawca&rm%laﬁ tﬁaah%naﬁle their
prA®icRT 1R Sot MEhidd@neny, pRentiéh had maﬂdg@ﬂfeﬁtrw disasBUdRINMborders, and

i sobutyl enyl, 1-pentenyl, 2-penten
hage peiroad safetp oraegiy betwegn phmhqlpg@a]éff@hgnd toxicity or unfavorable side
. dt3 di met hyl - 2- butenyl, 1-hexenyl, 2-hexenyl,

o ﬁ@%enyl 1- heptenyl, 2- heptenyl, 3-hepteny|,

1- octenyl, 2-octenyl, 3-octenyl, 1-nonenyl, 2-nonenyl,

3- nofenyl Deflnitidesceny! , 2-deceny| and 3-decenyl. Unless

otherwi se i ndicated, the term"al kyl" neans a straight

chai Unleky @nehest 1ﬁ@1@£t@d1 th@bé@lhl ‘@H{ény?ly ehcans K)z‘tlraléht cham branched
hydr ocar bon havi ng from1 t o 10 or

t
anaijor@aﬁlﬂfowdéwﬁ@n haymgayeay 2 tm%p é«e geg%h a9 phé tq %Whont aéoms and
1ng ﬁET&%%% 1¢35t%nk %tn%rofl ggrbtoﬁ d%éli)le lbgﬁyﬁ?ﬂl%yéntatﬁvgém le[ﬁmg 1es include

roups inclu I SO

Viﬁylbmlil}yl ] btltebylt 9ibutengh vobydylenp e ntpentenhe 2ydenteniy s Ghﬁethjll 1 -butenyl,
th yl, I,
2 ?GEWX 2ty %«ﬂ r?yinggmyt vﬁ%nf%tﬁwlofﬁ?eml 2chyery)t 3-hpeenyl, 1-heptenyl, 2-

he%‘%%??%l he @{19 Q¢ é;lféhx c%ﬂy?S} ?@é{ngkl) cyc ogy Qlﬂo‘ﬁeﬁ)ﬁ 3-nonenyl, 1-

reych anp es’inc ropyl,
de(cymﬂol}dtgchylanﬂd dgenylyl , cycl ohexyl, and adamantyl

ﬁ?gl @ﬂg%%&h%%g%h&gwg@ ﬁ%ﬁlpo‘ﬁgy[metlngatnls %Sstrg% t chalnn bariched and/or
cy%hé?( Rytodtk§PY Bydroc¥éd RREXYTrdm TR0t B ml "8116%k 1 to 4) carbon atoms.

ncl udes saturated hydrocarbons as we as alkeny]i s of
X@mgpies o

Aléslvksmsﬂtlehm‘emg frem IUel eesbaitstieg wifeseedita @ii clawetalkyh

allésa (%rou 1ncqe&3r%et%&£g1y?lp%%%ug &@E@E E%gty?flso%utﬁ, gentyl, hexyl,

1501%45343&1&% 4- dlﬂe@tﬂgﬁ&@‘tﬂoctﬂz@ 2§ﬂﬂt(ﬂ1me€ﬁ}¢15ﬁ])ﬁ%yl Wrk@stndecyl and

ot herw se i ndi cat the term"al kylaryl"
dodgeydy ICysloglkyl meigtiss By B K@qnocyﬁiycarylllg@%gc{ aéldgﬁa@p&@p include

e r
Mpﬁ(ﬁﬂrﬁeyglrogg | %&E‘l‘éﬁé’ﬂﬁ I;(\{/({HL&?It rﬁ%% ?{/al% rQ?gan@é’idltlonal examples of
allaylkydictimi ety llbtmnm’famc:hed ah@’becw&c ybrtions €.y., l&ﬂlleﬁl-rﬁsmyl-
her e i ndi ¢ term Iheterocycle r
Cy‘iﬂ hDhe ey k! ipglifes seahped ﬁﬁm?ﬁsb%ws nyl and
hg&%&ke moi ety. Unl ess otherw se indicat ed, the

te m "al kynyl " nmeans a strai ght chain, branched or
cycl Ualessyathgeasebodicitad,ithgtefmoaik@xy dom2dns(a.-§)-alky 1 gmwup0 Examples

orci i R B R PG Br gl R BReracn,

an@ROptHeSCHRCI ude acetyl enyl, 3 WO 2008/ 073933

PCT/ US2007/ 087068 propynyl, butynyl 2- but ynyl ,

1- peIﬁnlymthergas@gndlyﬁyqi,,t @teﬁ@t Blkylarylp gt yalipyl-ary[” means an alkyl

ent xynyl, 2-hexynyl, 5-hexynyl,

lﬂﬂwﬁ' l%HX?anﬁqhnﬁ)éhyl 6-heptyny|, 1-octyny|,

2- OCIUMBSH otherdiahyioykd, the romyaiklylhcZrewnly vy falkyl-heteroaryl” means an

8- nonynyl, 1-decynyl, 2- decynyl and 9-decynyl. Unless
alloylHeigiy hound i %lé?t%f@afyll FOI¢%rm "aryl " neans an aromatic

ringuprk ssa&h&m&qh&ilgatgﬁ, the term “alkylheterocycle” or “alkyl-heterocycle” means
an alkyl moiety bound to a heterocycle moiety.
Unless otherwise indicated, the term “alkynyl” means a straight chain, branched or
cyclic hydrocarbon having from 2 to 20 (e.g., 2 to 20 or 2 to 6) carbon atoms, and including

at least one carbon-carbon triple bond. Representative alkynyl moieties include acetylenyl,

3



10

15

20

25

30

35

5 partially aromatic ring system conposed of carbon
and hydrogen atons. An aryl npiety may conprise
wordosiopdoas r i ngs bound or fused together. ExanpP@&®BUs1007/087068
aryl jeties,inclu ant hracenyl, azul en
DB G PP BB Trrai - Cra SRRy putnyl, 4-pentynyl,
LHEE&%}% NP1, SBBYKN, 1-heptynyl, 2-heptynyl, 6-heptynyl, 1-octynyl, 2- 1,
1, 2, g 4-t e?r%hydr 0- naphteﬁaﬁmgne, ea%)n}(lalnyt ol y?p. ynL}J,nl egcsyny octyny
7-ottieylwl wenymdi Zaemayl, Shwnyaylml Hdaeyiyhl kgdcynylrand 9-decynyl.
“aryl-al kyl " neans. an mod ety 10 bound to.an :
ot o R b R PR T oo e dd 8O R B pan aromatic o
parfddlBhyrehnetiy ﬁﬂ% bytauttaposcd bF eAipoh ohd/EalbEn B&her An aryl moicty may
"bi ohydr ol yzabl e carbamate,” "bi ohydrol yzable
cogise mutligple rings W}@l@ﬂfg&géﬁ@&etl{g{e Edgmplegpafjaryl moieties include
" hi r . "o n: i
anélgjrag% [j tagll}lxég%glﬁ%g’?ﬂ%?%s% él?aaa%f_ 1n%gw§gl&%§%hg?%thgﬁanthrenyl, phenyl,
1.2 8gipreathwirdnaptahalane; anp@lyid t hat either: 1) does not
interfere with the biological 15 activity of the ,
conpoblfth Bherwissrin ﬁ?@ﬁhwaﬁ F‘Wiftlgﬁéloﬁf)o%}'ﬁbaﬂwl means an aryl moiety
d ALE perties in vivo, such as uptake,
bc@uyg(tp%on g g%ﬁ)on, or onset of action; or 2) is
bi ol Ugliessadthgrwiiseaodicated, bhit teims “leiomudrolyeable amidey o Miahytdhdyzable

bi ql.ogi cal ctive conpqund. anpl es of ...
csiror PP PLBTE RERG T GHD FOTR AR Shipipolyzable ucido
anRll Y BN AN okHas” idakih R6Nd, 36N Qadhile, 85b&a%e, urcido, or
and choline esters. Exanples of biohydrolyzable

phasploes réspedtivgly, bbaepmpdung thatrsitiers | 1)alognietantgrferg vith the biological

ac 1%“1%%:/! Sitr%e%%é%)é r?(f %1'(;;{ rc%tgl ﬁglﬁ%%lmaoglgg?l G mé)ﬂ%lilde%dvg%ltageous properties in vivo,
subh @hystakd, iaalbbe of adthanat @sel dTelcte® or QYWRIbidlbkichidyrinaesve but is
substjtuted et hyl enedi am nes, am noacids

comyefitashkiyariytp da Pielogically astine,comneunth dE rranplpoef iphtdrelyzable esters

e ; . " ‘

infTH Biver 305 PRC SR ac B Sers WP RRUBIIE M Roicr,gd choline

cshys. pexdngiiey @l bidb dsdy atbtmamideaimdudd il eeatk yd achi dhis s@aohéto acid
nedi at ed by perj pher ah@r erotoni n" mean a.di sease

B a_fkoxzﬁcgbﬁlagieswgéia ?%@O@Fylnﬁr@ngyh%td&ﬁsﬁwwes of

bi§§9’(§51§£%195ar5‘5}h§t95 Acriddidwgta la_mﬁn@g rshlﬁgﬂiﬁ[t@d cthylenediamines,
serotonin levels. Unless otherw se I ndicated, Yhe

anhigpasds, hpdrogerikylamdhe$ Hetadcyehc emphstsrobtonmtic aeyines, and polyether
chl orine, bromne, and iodine. 30 Unl ess otherw se

MR- cated, the term "heteroal kyl" refers to an al kyl

DI etyyleéotBerwisc! ihMigaed, th 8k dREase Y8 diseddet MeWhte@hyderipheral
| east one of its carbon atons has been replaced with a

scrgein o andidigaasgand disorderonediyted bin perdpher! eotgng®’ mean a discase and/or
iy dy Pont BE el BB B8\ eriti WefansBy Fetipherat
sckphiad¢edisvi th a heteroatom (e.g., N, 0 or S). 35
Exanpl es include acridinyl, benzim gazol“%%@, )
benZdrlgrsilsrvissdndisnteditht termp yhalogen™ wl Jrde] eneggrpass fluorine,

S USRR0 44 Qlﬁﬁg) . benzoi soxazol yl, benzoqui nazol i nyl,
enzothiazdl'yl', benzoxazolyl, furyl, imdazolyl,

i ndoUyless othaotisei iadiohtyd, the eomahetesdalkytkadiramodrydlkyl moiety (e.g.,
li%;(glg ﬁ)g%%L%grhgng{;)iaiébyq%{é%vﬁg%? ét!F 4 |i)ES cg%)/qrq%rzﬁ?(lﬂ%ql 1:1as been replaced with a
he@&ggtghy(le‘,g‘,qg{i@@;g)j‘ inyl, quinolinyl, tetrazolyl,

Unless otherwise indicated, the term “heteroaryl” means an aryl moiety wherein at
least one of its carbon atoms has been replaced with a heteroatom (e.g., N, O or S).

Examples include acridinyl, benzimidazolyl, benzofuranyl, benzoisothiazolyl,

4
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thiazolyl, and triazinyl. 5 Unless otherw se
i ndi cated, the tern1"heteroary|alky|" or
\NOh@B@Mﬁ&IyI al kyl" means a heteroaryl nnietyP@UU&umwwnmw
an al k i et Unl ess .ot herw se ndlcat
b feisbey EPeTidiinara TRy tehelb b bt st iiGh2Biyt, indolyl,
isGhRDEH, GsoRbzdMNo TR CoxerP(ﬂS?P }Sﬁﬂhhﬁzi(ﬁZI ROtYEYE IplyFazblyNd
or ring systen1conpr|sed of carbon ydi ogen and at
pyirislaginylo periddt roaidonl. (rerignidyINpyroolpk q8nazotinkik qeinebiyl tstrazolyl,
thaélgwgngermIUple 10 (i.e., two or nore) rings
faee &&H’ toget her. Heterocycles include
het eUpiasydtBerniveanMasd,ithe teudehbreraalldik3t dr oX@bphryl-alkyl” means a
2, 3-di hydr o-benzo[ 1, 4]d|0X|nyI cinnol inyl, furanyl,
hqﬁfgrawt B boundrip BBk moiciwet anyl , oxiranyl
pip I : .
D PR ARB AL PHSEELO0N s i, prily
arb@bti abythimegrymiatdt mMphocycliebr phlydydiey nigrar ding)sblstern comprised of carbon,
t et rahydr ot hi ophenyl, tetrahydrothjopyranyl and
hx%@géan&rlget Keasfrone Bt & ot NePiirSe. Aritadne , My gomprise multiple
e I e
(SN AR OONC KRS o LR CHRRKGLEIHIU IEREGs
Ex&m;éwnom&ebwzs[el $]|duhxokytl e'b3 ditydrd-bemmo[ 1,4]dioxinyl, cinnolinyl furanyl,

R ROk s SF EER e S AT aSy CBP Aok yiinons
pyrﬂﬁf‘dﬁfy‘l’ Qé‘t@dl‘@/@f&ﬂ(ﬂaﬁﬁk béltrahﬂrop}t}ﬁﬁﬁ r t‘éﬁ?ﬂ%‘d‘?@ﬂy‘fﬁdll 1,20

fers eterocyc oal nmoi et'y bound to an
te@iahwilrommedwl Uﬁtaélséroaumiwwls éetnahﬂdroﬁmmramfh end exlerglactamyl.

manag managenent ” |, enconp »

or evaneryTRARTad e e <R BRERE Rer kD P R st ot refers
todtilﬁawrﬂ@fcle 186icBf boune t@hn ARYEMOfcty. i tS synptonms, in a

pati ent who has already suffered fromthe dlsease or

di so¥aless otheraisrindicgaditthe tirmghetgeocy slaglkyhaefers tpatioarpromatic
h&@@?% suffered fromthe di sease or disorder remains

I'n rem ssion. The terns enconpass nodul ating the

t hr eShletshthetenel iopiomnd, thntttmar heberoat cloalkolalkyl’he ‘ticgemseloalkyl-

or_disorder, or changjng.the way tha pat i ent
alkdg ﬁﬁrﬁéoweke%yelpgl&@omy Srwdriaen ay{aPEss ot her wi se

i ndi @ﬁ‘ltegsdothér%e 1ﬁ&1@&te@ AL MRS Yhh iy n%ﬁ%%%’a%@ mana ement”
salts" refers to salts prepared from phar eut 1 cal
ermomppisainft\@nnmg}ﬂteomwreace dsthe spd@a?seeisiwaasﬁ mdiwcgder or of one or more of

nor gani ¢ acij.d nd bases, an ani i ds an
ORS¢ TRV S R B ED Ol PP e At dtogdpr, andlor
leﬁ%iﬁéﬂlhg)fhestﬁhé thal DpdtiedewRBha duffersiotrd f tHBdHSakE 8MAisorder remains in
um num cal cium 1ithium magnesium potassium
regwmmm Téwderzmrﬁ@cmpw geatiubatiog Itlnesthmhl@ldf dymlopysihhand/or duration of
thg ﬁ gFaslg e01r lald; eﬁgotﬁg | %Qrﬁgggh%rgn\fa&%{lat g 181%F%Eﬁsgao%d§,rg tfl% %]s%age or disorder.
(N- nehleyd @hereags 1ﬁ@1):ata@,dh@fe®1ﬁa‘pﬁﬁma8buﬁoabjr BcdRPbIcRXItE’ refers to
aci ds include inorganic and organic acids such as
salfp grepared drogy phamagiitigalinaqcrptadly élﬁ@é%@ afiflpp kases including inorganic
| I s
scr i fscs A SATRNMCR b Bacts, SLUUE phiaPHTEM ldkfiupis buse
add0 08/ QkSBBRIdPGItdlHR @aﬂ‘rﬁ/rﬁk&i%(iﬁﬁn alylrmn‘mnmilmumghﬂhﬁmm nmagnesium,
%cholic hydr.obrom c, hydrochl ori c, |sethb$n|c,
PQtase i, sodiumeand Zfriogganiqeata atadg frombbRRRS Y T oni c,

dl’géi%glgeﬂg{‘élﬂgﬁiaﬁlm@ AR GroRRY ehAIBRI GicthRRGIMRCEhl Rnediamine,

meglumine (N-methylglucamine) and procaine. Suitable non-toxic acids include inorganic
and organic acids such as acetic, alginic, anthranilic, benzenesulfonic, benzoic,

camphorsulfonic, citric, ethenesulfonic, formic, fumaric, furoic, galacturonic, gluconic,
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propionic, salicylic, stearic, succinic, sulfanilic,
sulfuric, tartaric acid, and p-toluenesul fonic acid.
wWEp@si0f3983 non-t oxi ¢ aci ds i ncl ude hydrochl ori cPCT/US2007/087068

hydr obrqm c,. phosphqri,.c, sul furjic, .and.5 . . . . .
SO e B 0 SR o Or sy By G epionis dpgtie. gl matic
mhiHelib A8eRYIHQFESi O h e, 3 c "RaYdi &l fantodintcS ph&dyMRefc, Phsphoric,

wel | -known in the art. See, e.g., Remngton's '
prepianieasdigyic alcasei seagpis, sul@nitic, sdifuric Magriaddl,i agtiprgluenesulfonic

aCIEES?Z oelrc]' gﬁgpﬁ%%%?gﬁ@gggpllql?d}fjé{]y%ogcgﬂon}pﬁ%(goI 5%{1:(?: ﬁ?gp&oric, sulfuric, and

mERSHRBOIfGAC adif9SExarkfibLsispetifie simtsshud Mdiudahgdtocilbedd &idmesylate
“potent TPHL inhibitor" is a conpound that has 10 a "
saftpHPthegsge gelltewsntinabe dbodte 4.6.. Reningres § Phuregcgibenl Sciences, 18

eq‘;, QQB&?F@I&%&E?E&S?{@A PJ9%Y gﬁ]& R; zln%??%%/ 22% b%g’écﬁfdg%k{g %tgcee of

eventi contenpl at’e’an ac
Plearpiaty,dot cde@ilak Rublishiff,efasfondn t19e5s peci fi ed di sease
or di sordeée, whi ch inhibits or reducefithe severity of

t he dilsearibergrscdnpdistigerthc srmopolshkl o | infphiorots 3 qagnpound that has
a $V tl@?ésofl.gkgh&%lf@t @@Eg,ﬂpass prophyl axis. 15 Unl ess
ot herwi'se indicated, the term "prodrug" enconpasses
phartelesuithaalideyindiagted phatsims Esters,” “omvbonaf’ @sd “prevention”
t hi ocarbonates, N-acyl. derivatives,. N-acyl oxyal kyl . .
Co P A0 BEIOT LRGN OB PRUSY Poa® Tt gy )e specified discase
ordffion&s,; whtcaiibiedvriiagRss th%“s@bérfty BRERJiscAM BHUiRRIE, or of one or
conj ugates, phosphate esters, netal salts and
mgigl ff o ay@pesiserihed¢ mpmmpomnnals painhylassed her ei n.
Exanpl es r.odr wgs, i ngl ude .conpounds that c ri se.a
b orytes el hEREed e R SRBE ERah RS rAS ity
acagptalsle chb@hyualiscilays adbloR abaniadreN-gcyl Me@lutseq N-a@bgyalkyl derivatives,
carbonate, _biohydrolyzabl e ester, biohydrolyzable. )
quarrERpY deavatiyes of Hipdr amipeapt Manneshdeses aFlyéf)bases, amino acid
e o P A A i PSR S TR b B scloged herein.
Exdneplaw df. pr&drags @clyde chapogils diat PomgristgsbhiobByudrdiyaasld mofety (e.g., a

Ed., Elseview, 1985: Bundgaard, H., "Desi an
bl&ﬁﬁfﬁ)%ﬁ%ﬁn@ﬁ bp ralgé?tme E\af%%f‘tﬁgaﬁ?h)&gg]@?%e B@E?%@

; r Rund
B e S AR L s el e B
Pradwan o€ coripargddisclosrdyhcRan iasweadiBodvisdoned-a8d frepaieiddyshose of

t herw.se i ndicated, "pro | actically eff [ V. . ,
ordifg el Gy o i PeTEc gtk Tinete it ohiid offseview. 1985:
BRA{BYAA! HA “De§igREd AppE&idh bf PRodr@fs, R eRiboBRbEDrug Design and

synptons assocCiated wth the disease or condition, or
Dewcdapmpant  Krosgaaedikaspc end A BuwsigiagidaEdi ¢391, ¢heptersin. 1é3-191; and

ampunt, 30 of .a ound i s an.a f erapeutic
R A SRS N S Lo

whi cibnlggsith&@sscandic apiy ‘@edphs 1 cogfyi dffdcivd Mount” of a compound is

preventi gn of the disease. The term "prophylactically
angFIp pYfECiRbirreveahm disprss 9p SRditien. SHENMET MASymptoms associated

' ) X h . .
TR Yo P IS RET ST gy v o
ofldndoag®uod ermvdnseint offiheapeutijc dghet, blenaot pr@nédhdtiog with other agents,

roup” .or "praqtectiye oup,"” when 35 used to _refer
whigh agorve(?eéfa paomyﬁaé&a?é@n%ﬁbﬁl @ftpéavepe%o fhediseaie. The term

EASHASE MR BT kL SRR

propimdatis onenhafices tat propleyhidml cfiieay toif emytherpdopthyilashic mggntbe

remoy d L “ . » e . »
HiCss otherwise indicated, the term “protecting group” or “protective group,” when

used to refer to part of a molecule subjected to a chemical reaction, means a chemical moiety
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to provide a noiety that is reactive under those
conditions. Protecting groups are well known in the
wW@eraos/08®e3 e.g., Geene, T.W and Wits, P.G M PCT/US2007/087068

PR SR AR B e At 790 B romoves

to ?r(gﬁﬂ‘é £ mbi@P &aPsRhdtRBSnder(tRosd cBHditiod Mol Y oi@upPRte well known
999). Sone exanpl es include benzyl, diphenylnethyl,

intth¢ ary| See, Sgz Grime, TAHond WetshBsosvbrRrategtive Groups in Organic Synthesis

(3?%@? ééﬁ@%@?%&% S?Igsp %9@%2 %@%gﬁ&; il Elor?lpségp goﬁtsh;\%rl g grgsgglc Transformations
(2P0ddy, ab R WGl o3 SBns: t 198).r Seraebkfsplas aludd8ein dighchyBnethyl, trityl,

aci d- base, substitution, and redox chem stry,
Clye Boe df ngc, ipgthoxyseybpadi ethexpycadedyk arhpthalimidee r adi cal

und 0 r. radi P ' b it S

1o S bR By b Ah E Bl Bl BIG, PRABR ol A anion
thatyrasunttdes ChyAidatien intity aotirbazat sipstithiios uhd addex chemistry, generally has

sul fonates, and sul fony| halides. Unles therw se. ..
loprhgpicHy <t Tores 4 P?ﬂa'd%l wiler plerrismpIor i pgivmerigation conditions,
B b haio R, B U el By Bt SFRL i hiosuifre
sulfiodatestaed sultdny!l hdrdes." st er eonerical ly enri ched

co sition of' .a,. 15 ¢ ound refer 0. a.m xt.ure of

e, REePrEgpsIAtCdRg 1T Bogr eredivEdmt (eflitips; ¥ Sofpound tha
haR AMEFBH N 3C5,TRAt8s & lcdsh 8RR EinfR FRAA GhdnIANTPH B 1Cs,.

stereoisonmer(s). For exanple, a stere0|soner|cafly

enr | Uhlesh awberpossi indigaredfthg Sympsteeaenrighleersshpdeserosition of” a

corrnllgi(oltugé ?%?I‘%ft%gléslli;(t%g%%{ﬁlez g%}li(ggodn}]&% 28 tt%g%%e_ogsl(?}lifg(s) that contains
m8R/ ¥ theiin &dogponll €R8 iBtshesoMonterisNdFeadx@hpld, B8tk ®igBmerically
"stereoi soneric mxture" enconpasses racemc 20

emﬁcmdﬁ%pocﬁsﬁ_qn@f I/(Shéu@l@'@r% SREIPRAgSISYNIE ¢S d d)-Ftredrad end (R)-
B T AL A S SRR S A R )

t he Welesn dtbé¢rediedngicated|thy topur elcravbangria ntMpOSdncompasses racemic
that conprises one stereoj soner of a coppound and is
MExies %W&EP& sferepRer gy nFehedsptuss %58/793%5?65, 40/60, 45/55,
50OMRAMIDds5/B9L £#@AP) €. a stereonerically pure
9 . b of .

conmposi tion a conpound having one 25 stereocenter
wi | | Ublesssathetasstindicatyd fthetrof stehronepipdsy pwe” means a composition that

st er eoi soner .of the conpound. stere ri.cal Ly, pure .
CEUTSET T BTe R OB ASOTRE RS Gy S TRTEETY S5E ehpePLhrooisomers of
thid dompeand.SEOSExaiplak lsderdon@@icolly piro@bmPbaasE6ELEENSouRH having one

t he conpound. A sStereonerically pure "conposition of a
steropqsoten o L e sulstantially frieppths pppesdic steremsomas of thetvogpopsd. A
G SR e B e VPl orceners wit

subbtehteNgerdcaITHtiat diadRtdontds of the B&nﬁd)tbﬁit. antte@lohéritdlBep et
the isonmers of the conpound that have djfferent )
cognosbion 9é Aicemppead that hag anultiple seearasprtamssbytgyhighhis dawn or named in

su,%fl G L& Ctﬂe?[qilesgt obRnfGHENEAcss RN AXEFR! Gercocenters are defined, is
y pure

stereoneri ca
subtam)allly, fRecdifelnd womprs @b yic) doepoané that biverdiffeen( {tdrebdhemistries at the

1, 2-di ch] or gpropyl ) hbenzene that | substantially free

SIFPOqePiEs) %01, I @%P%f?@ﬁ\l%wﬁ ﬂs@rﬁieff@f SheRlf slgpeontorically pure
2 8c A SHN! i

s e

substemtiaitydreand (1839 .3-tishloadyuony 2e9sdy. wei ght of ot her 7

VO 2& (-t)}%iga% %’?e?e%m%ggélgsglg% 7c/or(1f)1%31(1)1§3(f3 comprises greater than about 80% by

weight of one sterecoisomer of the compound and less than about 20% by weight of other
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stereoi sonmers of the conpound, greater than about 90%
by wei ght of one stereoi soner of the conpound and
WO e@s/0t3an about 10% by wei ght of the other PCT/US2007/087068

stereoi soners of th nd, er than _.about 95%
Gy HEngne! B cowouE e gt o f R v rOR AGOanaciedigmer of th
conl¥ind R ess B%h B¥oa DIy @Elghh@f 8¢ Beer §El%6%@h1§1%r@&1§e Q&Jmpound,

t he conpound, greater tHan about 97% by wei ght

grosfer e rlait 95¥ery wéightes Qn@rswmmn@m af th@svgrrmhamd abblass than about

0 e ot her ereoi so 0
TSt B Sherat et abSOabiED eiraR e Gpow g% by weight
ofne sR@IoSWIRS 00the dofpoaedPaLIRc Bnelabs 8%4 hiawcighook thd Yeher

by wei ght of the other stereoisomers of the conpound.
steyRPiseryCIs Oh togowopndios arcater thaneabput M’ Syibeight of eeg stercoisomer of
r I t
th%?lﬂp&ﬁ}%danﬁq dggr%?%laétblggte ﬁé?{)@%ﬂéagﬁ of }I'Bec tﬁ% es‘t’%?m?%m&? bﬂh% '‘compound.
wher@nlesssikerofisendieatod, thd Qrint subipyidnayewhen anﬁ to ﬂescrlbe a chemical
substituted with an atom kSEemcal noi ety

STRUGHES Pomaicty F?‘%ﬁé 1Q AT VIRl €1 S GUHTROF BY9iSt WhaTcip R or more of
1tsqlr E%FQ?Ug%{ 1’t1.1t@(.i %Wtﬁ%%i lﬁlg?fﬂ c&?ﬁ@?%&%@%‘ﬂﬁhcnonal group such as,
butt nbultimpltyd toahllcylml] alddiylkcjd ekkobprmffanryloky,@{Ryadrkyhy)l, alkenyl, alkyl

IR S CImRCR e L R T
(-SRSAHLAIKY - Qi?dalkﬂNH@(rOﬁali’yS harﬁ‘i%lu%’l Kﬁd(ﬁﬂ)NHwalﬁj?l)draﬁ'(N@)NHz) amine

aryl al kyl'am no), aroy | oxy, azo,

(paaramamndéryl\aﬁct(t@@mukly as albylamm( @M@Dkfwbalkylamlm) aroyl, aryl,

B Ry Sy G3RY QPRI Ry | ORI iyl e CONF

welaAPOVWH -61k@L ICHNH Gy b oy C OB HR&ythi iy i) eaibodlgl, carboxyl, carboxylic acid,
carboxylic acid chloride, cyan, ester, epoxide, ether

cagkoxylic acigwphysitide, earbrsiy acidishinrision/anpaistsr, dpaxigal dyr (e.g.,
e
%tﬁo ANt o?ﬂ%u?ﬁ@gﬁ ha;l(lg:(rlrllalc‘;rlzeglhgA f géconlé"a ;{ Cl(g%gi) hetgrgalleyl,

hdnﬁ%dmlplwam@fr&nark aﬁd)m;)ndl‘ary) idoeyanate isothi@Famaty,derone, nitrile, nitro,
(i.e,, to i de an ox% roup) phos E di ester,

oxg,llgpq (ldze to g{ﬂvp QEPE)gh armdo (e.g., SONH>),

su%hé %mﬂ)n}(l Lgfﬁ%iuﬁgig;ﬂk Llh%lnzp gé@ﬁﬂfonylaafrbﬂl a?ﬂhlk?ﬁﬁifoﬁ’ﬁ}j sulfoxide, thiol

arylal kyl'sul f onyl sulfo
(esulstifirghiryl, thiodthere tibuica &MNHUORR - glkyl-m\ll—l- aI kyI ).

gp :c :@1? egﬁteo Er Wa_%temclilggtle t‘gﬁ%@&%ggr%%%ﬁtg%%ﬁﬂil t” of a compound is an
arBlfnk b@freRht foQreviay b dRrabtinebaRRen i He ReR@idnt of Makdp@ment of a

treat ment or managenent of a 25 di sease or conditlon,
digasg er @@Idag@no@r teridglagrioz @lmmzqwnm@rreorwmptﬂw associated with the

ass a tio
ST Dtoll 1 rePPenteDE 2 Re e RERALALE Rimtinge iyengmount of
thamPpetiic #@Ent, Llogs alpmwohmlraa@eﬁtmthadtﬂmh@aplbn vﬂﬁﬂbprﬁﬂidb@ﬁltherapeutic
wi th ot her therapies, which provides a therapeutic
bepefiieinithe freptnget arreegeRentof theedissgameitondtiophd hy .t%laéléerapeutlcally
e ctl%) Eﬁﬂbﬁﬂtg Ban dMSnp&esin a%@ﬁ?%%%‘;ﬁfr?%syoveﬁfllftﬁ&"a (Hces or avoids
can enconpass an anount t i nproves o
sytﬂ]mirapgrr, caussiud eslieascaaraiodditisn, ayenbimes thertharaprsieis eﬁ’icaay of another
di sease or condition, or enhances the therapeutic
thefiepeWis A2 anot her therapeutic agent. Unl ess
ot he@ﬂ\ﬂe%eothﬁqﬂls(‘eq{l&gate& hee IehmrPHTHIC L R0 iG, BP@ coifpflind for
of a conmpound TPHL as deternined using the in
TRAlt podéterdmibéd umg ‘élssiayztr@sembltimadlsssay debaribied amﬁied"sgamples below.

Tprtipesth g R EbaRo M TRkBolt RabTagh ot gompound for

Tpm 8¢ ddteednstsigigh thben \zz‘ﬂro\ﬁhﬁlbﬁldnrh@éa@/' deb@ibe@$® 8 Examples, below.
descri bed in the Exanpl es, bel ow
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WD 2008/ 073933 PCT/ US2007/ 087068 Unl ess ot herw se
indicated, the terns "treat," "treating" and
\NOtmnmmnant contenpl ate an action that occur SP@ITUB®0Z087068

pat i |s suf.feri.n mthe specified disease or
di so %S Ot mshé%a@éﬁ © fepas SERALy | Tryethe AL i@ contemplate
anPlctidh Sk B€urs &ﬁll@@?at%nt f%@feﬁﬁ b hY HERL dif¥ase or disorder, which
retards or slows the progreSS|on of the di sease or
redu@@ rdtbe&everﬁytgnﬁlt@sﬁbsaasm@rwcgéen wd@@a:_tre@bre Phis syanproms, or retards or

1 ﬁHUde ihﬁ ] i |nclude" and the

S?%? eI?W%?ﬁ&@' a S?ﬁgog anlng as "includes, but
I S NOhlekd dthér@dsctifdicatSd,Thé Mﬁlymdlﬁ&” hbhethisarml ﬁ{éaﬁtﬁg abaiclude” and
the same meaning as the term"such as, but not limted

the germ Uml%” baBe GAB@ MCANE 8% elgcluéeﬁe b@trls fef lamited to.” Similarly, the

}¢ I,\e f s 1is

teff) flehat By TSRS PLEEERLAS BP L bl BRUET
exaniphless dthﬁw@d@rlﬁ&leaté@, ohepk honakdjyctsgbihtdibety pleéyding a series of
aryl %r heteraaryl has t(ﬁ» meanj_ng as

nouam% 8 REICPYSIUSEi B BRR mnééo gaqRypl t %ptfquaﬁal:vsﬁ@wé% thephagpe
‘il ARACA 1R v My SPRHERUEAS nHELARE Moaring b SRy

substitgeed adqnpmimrallyraybstlechwt; for bpmbdaﬁy substingedleteromai

ol cor i B Re theb s Bt o BB et Pt pHefecasF comppund may
beEXRERI R het B ubiBE ABamBYbmeHoRB, acRBRicd PWhAYit exidd adh Single molecule
accorded the sane neani ng when used to describe a

orrmamqnomm@tdh edcardedotsedicelh dier caamplpmth@ tares “pymiding” ande pyridyl”

ar. V\ﬁ% ogc?eﬁia[ §arnex 1b91_| ?,mé\g eésrll §§e§ tlggig%ally eéty gﬁ%heg%ﬂthﬁf chemical

maRde£ NMARPAS $wd PRrac@MaM dsh@yini Xigpy2idl”, and “XOH, wherein X is
pyridin-3-ol and pyridin-4-ol. It should al so be not ed

Potieeiare aqeerdse dhowiitenraing apd creogipagichg eemppungls pyridin-2-ol,

structure is not indicated with, for

]”gggﬁg aﬂﬁgﬁﬁﬁgéléashed lines, the structure or the
por t]it siiouldlsd be nstied tict Uithe stsrcochddd@istrnd 4 grethed oas portion of a
enconpassi ng al | stere0|soners of imlarly, nane .

SICTUED IRt R ARy iy Torfekapiplanbpld Qfﬁi@md? hithé £k OEe portion

ofRL stARGGE fls\/totﬂé‘?nt%tp%t@@ 5@&@0%5&’511@ all §t£}9§i§ofﬁ§1@to?ﬁts Similarly, names
enconpass pure stereoi soners and m xtures thereof

ofMompoueds, haaimg cae@mmas obvirel icenters o mgt spctify the stereochermstry of

thunsat sfied val ences is. assuned t.o, be @ttg{ﬁﬁd to ¢
RHCTGITHSEP BN PYES HersRisomErsaaf muK s {acry Qegyer} iy atom

shd3@aliih b APawif R @AIhGAsatReRE $a kB8RS G§ Sdumbd B BNAta8Rdd @ elnbiﬂﬁl hydrogen
paral | el to one dashed |ine enconpass both single and

atelos bl satigly. the Valam@ﬁaln addition deemics! boné$ dendeted pethring solgd line

pa%ve%g 8 0(? Shed 1n%%¥1/§§%%g)s(s)§f) 857119 Ei8 an ec{)f%s l’llrglglgtlc-:lihbonds, if

Vaﬂ@fcﬁyﬂ)@nﬁt. ( Rl) O/ ORd A o HN R



3 CF3 NNR2 | 5 and pharmaceutically acceptabl e
salts and sol vates thereof, wherein: Al is optionally
waewsiiies ed heterocycle; each R is i ndependePtT/yS2007/087068

hal o%z %&ggﬁ& C(ORA, ORA, NRBRC, $S(02)RA, or

opt i-ofral | uted aIkyI al kyl - aryl or

al ky].-.het erocycl e; i ndependent e

hydr Y& HVee! %%Pm@ﬁﬁﬂi gﬁ@# S?@@?RK%O EIBBS%EnaIIy
substituted al kyl, alkyl - aryl or al kyl - het epocycl e;

R3 is hydrogen C(O) O)OR’A or opt| onal

substltuted IkyI aryl, ooks! e,
aryl, or k\a;tﬁrkg hydrog ionally
substltuted XA opycl e,
aryl, or heterocycle RA i s! i ndependent |y

[
hydrogen or optionally Gbswtfﬁwed al kyl, al kyl -aryl

or al kyl -heterocycle; each RB |{s independently

hydrogen or optionally substitt®ed al kyl, alkyl-aryl

or al kyl-heterocycle;, each RCjs independently

hydr ogen or optionally substituted al kyl, al kyl -aryl
armdrphai‘rkqdeuﬁi]@ﬂlgraocgpcd,béq sadts dndrsolt&es thetbod wHemeinnd is optionally

SRR R LSRR SERERGS RRFR ISR Q@ﬁ%&%@ﬂ“&%m CQiR R NRoRc,
S@W}J b@&gﬁ&)%@%&%{%‘%‘ﬂé l’é\’%l i lfﬁoeéeggc le; RE S MNddpendently
halogen hydrogen, C(O)Ra, OR4, NRgR, S(Oz)RA, or optlonally substituted alkyl, alkyl-
aryl or alkyl-heterocycle; Rs is hydrogen, C(O)Ra, C(O)OR4, or optionally substituted alkyl,
alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle; R4 1s hydrogen or optionally substituted
alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle; each Ry is independently hydrogen
or optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Ry is independently
hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Rc is
independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and m
is 1-4.

In one embodiment, the compound is of the formula:

(R i
> W
EQv;l\T,o N HN\Rs
CF, N| _N

Rz

In another, it is of the formula:

(R)m

fN\N_/\ /| ORy
S~/ §§v;l\T/o N AN
(Rs) \

CF, \T7N
Rz

10



(Rl). OM AOR4 NHN. 3 (R5NRCF3N_NI R
(Rl). OO-OR4 J OHNR 3 (R5)n CF3 \\/ N R2 or
W@ Rbp/0731BD--111 OR4 O HN.R3 | (RA, CF3 N N R21/US2007/087068
wherein: each R5 is independently hal ogen, h (dr ogen,
C(O RA, ORA NRBRC S((DRQ)BA or optlonally sypstituted

al kyl, al kyl kyl - het er ocycke; & P .C%zl 3.
I n anot her, f—"\V t e forrrul a: R4 4 O
HN, R3 (R5) EF3 RS O?A'IN%/ O HN,
3
N

R3 (R5)pCFR3

Y
R,
Ro)e i
<ﬁ 77 /| OR,
A
A © | X HN\R3
(R)n CF; N * N
R2
or
(Ro)e 0
<\|I /\ | OR4
M
X 0 | N HN\Rs
(Rs)n CF; N \f N
R2

5  wherein: each Rs is independently halogen, hydrogen, C(O)Ra, ORA, NRgRc, S(O2)R4, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and n is 1-3.

In another, it is of the formula:

(Rom
EN\
// N
(Re)p
Rz
or
N (Ro)m
[ S //|
/ N
<R5>p
10 Rz

wherein: each Rs is independently halogen, hydrogen, C(O)Ra, ORA, NRgR¢, S(O2)R4, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and p is 1-4.

11



I 10 R2 wherein: each R5 is independently hal ogen,
hydrogen, C(O RA, ORA, NRBRC, S(02)RA, or optionally

W@ iwsiiIoes ed aI kyl, al kyI aryl or al kyl - het er orgT/IUS2007/087068
and is 1- ﬂ;?h 2008/ 073933 PCT/ US2007/ 087068 In
anot é‘POtlHe’El‘iléo SRRy rula: ~ (RL). O NI/ 11 f/°
OR4 (R5)g NJ OHNRHR3 CF3 NNR2 (RL). O oNf" / 1
OR4 OHN (R5)g N\R3 & CF3 Nr.N_R2 whellei n:

hal ogen, hy#t dg C

qris 1-2.
.0 NON/ / O4
(R1). O NN/ yyo

al kyI al klee;—)ar
In another it is of the
JIT- 1 O HN, yyR3 (RS)q
AOR4 e OHNL. R3 (R5)q CF3 NN

(R1)m
N

A3
(Rs); ‘”) \

Rz
wherein: each Rs is independently halogen, hydrogen, C(O)Ra, ORA, NRgR¢, S(O2)R4, or

5  optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and q is 1-2.

In another, it is of the formula:

0
(R1)m
N¢\N OR,
0 HN .
St ~ N
(Rs)q CF; N__N

R
0
(R1)m
N4\N OR,
0 HN_
% N N
(Re)q CF; N___N
R
0
(R1)m
N
% OR4
HN
(Rs)y S © | X “R3
CF; N_ __N
R
10 or

12
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YR (Rl). 0 N/ O (R5)qg SOy~ HN, R3 CF3 NN R2

10 or 12 WD 2008/ 073933 PCT/ US2007/ 087068 (R1). O N
WORDS/07398Y S yyo O HN-R3 (R5)q CF3 NN R2  whePE€i/ms2007/087068
each R5 is independently hal ogen, hydrogen,
ORA, NRBRC, S(02)RA, orGthtlonally substltutu
al kyl -aryl or alNyl

regard to the
particul ar @Qrpay+Tds
aromatic. In bthers, Ai i5 noll arbratic. In sofre, Al
is optionally substltutedTaMM Ne or nore of hal ogen
or lower alkyl. In sonme, R is hydrogen or halogen

In some, mis 1. In sone, R2 |sRmydrogen or am no.

n sone, .1.s hyd en or t
W%%rele( @%ng gﬁ%dmnﬁg@%&h&&%en hyHrags Q:k?w Qﬁh;ﬁ%%@ §%02>RA, or
oﬁ?fonlll%fr?gﬁ'ﬂu@dl alkyl rhg}%ﬁf@yl d?«%lkﬁ» hBﬁéff‘Hcgel%gaxngf isqw@r 1a| Kyl
i's
| n SWrIﬁb regprd sp the Va'm)@ ﬁormela@ d@nloequﬂmasg@grtlcular cornpounds of the
. Stereonerical | ounds and.stereonericall. .
ing i ioB g SO L SeTorreh B erSPS S IR SEEr A1 ey tieally substituted
wils YAOET b fihMlosymbhRSIcZgltypr  resol ved using standard
techni ques such as chiral columms, chiral resolving
agenlﬂlsSOH?@rRl briwdragen er hadeginut i on. See, e.g., Jacques,
l%tsoﬁw E@antl oners, Racemates and Resol utions 20
(WI it ér'sci ence, New York, 1981); Wlen, S. H, et
InEtheﬁRﬁdﬂ@ﬂro%Bh 31 28inp197 7) ;

In some, R3 is hydrogen or lower alkyl. In others, R3 is C(O)OR4 and Ry is alkyl.

In some, R4 is hydrogen or lower alkyl.

In some, Rs is hydrogen or lower alkyl (e.g., methyl).

In some, nis 1.

In some, pis 1.

In some, q is 1.

This invention encompasses stereomerically pure compounds and stereomerically
enriched compositions of them. Stereoisomers may be asymmetrically synthesized or
resolved using standard techniques such as chiral columns, chiral resolving agents, or
enzymatic resolution. See, e.g., Jacques, J., et al., Enantiomers, Racemates and Resolutions
(Wiley Interscience, New York, 1981); Wilen, S. H., et al., Tetrahedron 33:2725 (1977);
Eliel, E. L., Stereochemistry of Carbon Compounds (McGraw Hill, NY, 1962); and Wilen, S.
H., Tables of Resolving Agents and Optical Resolutions, p. 268 (E.L. Eliel, Ed., Univ. of
Notre Dame Press, Notre Dame, IN, 1972).

Particular compounds of the invention are potent TPH1 inhibitors. Specific
compounds have a TPH1 1Cs; of less than about 10, 5, 2.5, 1, 0.75, 0.5, 0.4, 0.3, 0.2, 0.1, or
0.05 uM.

Particular compounds are selective TPHI inhibitors. Specific compounds have a

TPH1 ICs that is about 10, 25, 50, 100, 250, 500, or 1000 times less than their TPH2 1Csy.
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Eliel, E. L., Stereochem stry of Carbon Conpounds

(McGraw Hill, NY, 1962); and Wlen, S. H., Tables of
WORRESI07I9B3) Agent s and Optical Resolutions, p. PGBU§H0T/087068

Eli Uni v. Not r e. Da Pres Notre

N, B i RO RAT S SIIHHAL B bRV B D gy lase (TH)
F&%%FIGT?éélﬂC%hﬂbhgdﬁlaV§ﬁﬁ ¢, it6r '?ﬁ o@%fga%‘r“ﬂ% a'B@MtelO@ 250, 500 or

of |ess than about 10, ) 0.5,

10904M0. 3, 0.2, 0.1, or 0.05 M Partlcular conpounds

o B & S SRS Gy SETRIN roxyiae
(POYH)1 GQP ckdri§IS, dpe&ific th@apoldigihavd BHL 5| CPAH BgMBer than about 100,
2008/ 073933 PCI/ US2007/ 087068 Parti cul ar conmpounds do
200006 p5HI00ikMnt | y i nhibit human tyrosine hydroxyl ase
T 0.£,00:, .
I B APR f GOEE A PTRRIRH B R0 05 i o

I(E’@dsﬁ greaihraﬂhaﬁ: e u0dxS, do, 1ot 250 @DOI 75¢)aﬁlt 1600 uMj tai dne or rnore of the
uman phenyl al ani ne hydroxylase For exanp
fOQB\@agﬁ 1PQZOGRBAAECTHAY 804, e%hrpmle @1%9) r@?@aqrefactor 1X, factor
X e B R o Bthne Ao ot Ml er IOkt bR{atgproipase, neutra
endepeptidasen®NHA)t pheisplimtasa (e. g(;&@osjﬁe pirasphaase), hndmsphbdwsteme (e.g.,
25, 50, 100, 250, 500, 750, 00 M) to one or_npre
PI3E-4) ROy IERs O RE AEGY> ANG BTy Cégﬁ Pprﬁr@ol%%% iéV&M 1), or the
Vlﬁ&(éclﬁfl?@é% ﬁ)tr' ?hé &5 Q)y (;f;aacﬁ)%ﬁhndt 9159 ko g?% 1fnﬁf’5'it9F e)lgf these targets

I nt eg oxXxazoll ne O soxazo
cahlbbrrea'dnlg'ehtelrmueﬁtusmg rlmh(aisll«npwntle dzart, agdescabed in references cited

d d P h
SR SRS GO GO FOCR e L e prdyBit celbbitgion”
pol %Eﬁﬁ@mm%?&‘& to thiNfn s (\é%s Crﬁﬂc@rraféedidgsa&Bﬁl%y@ Br hurnans) certain
nol ecul e-1 (V 1), or th vitronectin receptor. The

coatrioundsofghe aw@@tmqm@m@bttr@ﬂdﬂmdm ¢hqWogrd/braimbertiert (p.argss than about

5 Sy K50 S PR P BB RS  SBsn o

abilith & inkibil Al 0¥ & cordp@aiditb rd30 MRMISEHBbain BanGer daM &8 Tdbt@ﬂnﬂl@d by
not inhibit cell adhesion. When adm ni stered to

mpipadelinownenghe arkj e, e. gall?gantd%gfg al. ,,-Jeumbaf Neurpehaapistyy 51:421-425

{al fyth [ j. :
(1988 Ruflin, %Drpﬁge;lgt?%rﬁ,nvb SN 20 $RerABlute ’2‘9%%%3{1-936 (2000); W.
ADBarkspW. R, ellaly,J. Bharfhalol. Bxp. (Th@ﬂaDBlﬁ[cSGGB 1062-¢ 069 @00d).1 n

the bl ood passes into the brain). The ability or

|rmw%é|ty of a, coggound tﬁ cross the bl ood/brain

barr y 20 nmet hods knomn in the

art.  See, et our :

Neur GRHRsHIgE P§fh§1n\mwa 58 bq H@Bag)% st Rpon in the art and by
mAkBISid gﬁ@e@%mﬁng Phar macol . Exp. Therapeutlcs

294: 633 636 (2000); W A Banks, WA., et at., J.

PhaHﬁH@aanExgnmﬁhmdapéﬂwmmeBQBb@@&&ﬂﬁ@ﬁ@sh@@@ﬁ)denw1

5.3. Synthesis of Conpounds Conpounds of the invention

can be prepared by nethods known in the art and by 25

nmet hods descri bed herein. For exanple, conpounds of

formula | can be prepared as shown in Schene 1:

14



14 WO 2008/ 073933 PCT/ US2007/ 087068 O YJ\*/Y3 P3 + NN

(RO2BNPIP2 R2 6 700 P31 \ OH YJ I \ / NP1 P2
wr2008/0¥3953 NP1 P2 NN NN R2 3(a) R2 3 CF3 O OHPCHUSAF087068

O\I/NPRP22CF8NYN1(a RROCH A~-\ 1| OI /

NHR3 CF3 M/N 1 (b)| R2 Sche "éin Pi is R or a
prot ecti ng gxQuUP~ P2~is a prot group;, P3 is OR2

roup: Yi and are hal ogen (e.g.,
. @),Lr 8 Bpri at e pseudo al ide (e.g.,
triflate); and & each the groups®Ai 7 Rl, R2, and R3
are defined el sewhere herein. Conpounds of the

i nvention can al so be prepared by the approach 0

Scheme 1

wherein Py is R; or a protecting group; P, is a protecting group; P; is OR; or a protecting
group; Y, and Y3 are halogen (e.g., Br, Cl) or an appropriate pseudohalide (e.g., triflate); and
cach the groups Aj, Ry, Ry, and Rj are defined elsewhere herein.

Compounds of the invention can also be prepared by the approach represented below

in Scheme 2:

15



270P3 (RO2BNP, P2 Al BB6 Il ~CF3 N\/ N4 R2
OOH AL\ I OV 1l /] NP,P2CFBNNR2(a) O A/ I I \

wW@RH08073930 NHR3 CF3 NT N 1(b) R2 Schene 2 ThePCT/US2007/087068
i ndi vi dual reactions shown in t he schenes above can be

performed using €onditions & i'sthe art. For
exanpl e li um catal ysts apd nditions suitable
for th 3 BuzuKi c8lipling of t oron and

hal oge |t ng noieties are 'l known, and
exanpl es are g%ow ded bel ow. In addition, types and
appropriate us®es of protecting groups are well kgovvn

as are nethods of their renoval and repl acerrent th
noi eties such as, but not limted to, hytGrge g,

nmet hods such as tlgat shown
008/ 073933 PCT/ US2007/ 087068
CF3 SOClZ R2 Ethanol, heat

OOH A O\ \ bFsN

0
(@)
= | OH
™ 0 SN 1

NP,P,
=N
\r 1(a)

R,
‘{j\( Y\(@/\Nﬁ:
1(b)
Rz
Scheme 2

The individual reactions shown in the schemes above can be performed using
conditions known in the art. For example, palladium catalysts and conditions suitable for the
Suzuki coupling of the boron and halogen-containing moieties are well known, and examples
are provided below. In addition, types and appropriate uses of protecting groups are well
known, as are methods of their removal and replacement with moieties such as, but not
limited to, hydrogen (e.g., hydrolysis under acidic or basic conditions).

Ester derivatives of compounds of the invention can be readily prepared using

methods such as that shown below in Scheme 3:

16



(BoC)20, Al O\ \' I N2 THF, Base N~ N CF3 R2O
/ OH AL\ OV \' Il HNO 11 N/ NO CFR3'" R2 1)RAH
w@owplor3egs conditions 2)Boc deprotection O /PCT/ORD07/087068
Al VT OV 1 NH2 11 NN CF3 R2 Schene 3 Using
met hods known in the art, the synt’etlc appr oaches
/e are readily btain a w de
chital chromat ography
Wn-in NHe art may be used to
product. See,
Enanti oners, Racemates and
Newodgr k, 1981);
3:E2ARS, hedtd77) ;

e.g., Jacques,
Resol uti ons (Wﬁ3ey ter sci ence,
Wlen, S| H, et at.R:Tetrahedron

Eliel, E L., St ereochem stry of bon Cbnpounds
(McGaw HI'l, NY, 196 N . o~ =
Resol vi ng Agents and
Eliel, Ed(BoQyslv. of ;
IN, 1972) THFn addition, as shown
schenes Egve syntheses may utillze dl starting
material$ to yield stereonerically énrlc ed or pure
products|{ 17 WD 2008/ 073933 PCT/ US2007/ 087068 5. 4.
Met hods ¢f Use
m
|
N /N
2

1)R,OH

coupling

conditions

2)Boc deprotection

o)
Ca3
o) | N NH,
NN
CF3
R2
Scheme 3

Using methods known in the art, the synthetic approaches shown above are readily
modified to obtain a wide range of compounds. For example, chiral chromatography and
other techniques known in the art may be used to separate stereoisomers of the final product.
See, e.g., Jacques, J., ef al., Enantiomers, Racemates and Resolutions (Wiley Interscience,
New York, 1981); Wilen, S. H., et al., Tetrahedron 33:2725 (1977); Eliel, E. L.,
Stereochemistry of Carbon Compounds (McGraw Hill, NY, 1962); and Wilen, S. H., Tables
of Resolving Agents and Optical Resolutions, p. 268 (E.L. Eliel, Ed., Univ. of Notre Dame

Press, Notre Dame, IN, 1972). In addition, as shown in some of the schemes above,
syntheses may utilize chiral starting materials to yield stereomerically enriched or pure

products.
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This invention enconpasses a nethod of inhibiting TPH,
whi ch conprises contacting TPH with a conpound of the
w0 poosfrisen (i.e., a conpound di scl osed herei n) PCT/HSA07/087068
partégul neth fy the TPH is TPHL. In another, the
TPH gh@—i¥5—g—é%rtlcular met hod, the 5 inhibition
|s | Vvitro. |In another, e inhihjtionis in vivo.
SRR CSATBADESS st drPE Hobrtise TPhh Mo GogIPFiSRE contacting

TPI@ Wﬁthr@éHﬁ?ﬂou(lﬁ ofthe 1ﬁ‘venlﬁHH?f9 'a M ding ‘amafo's&?&rem) In a particular
adm nistering to the nmanmmal a conpound of th

methoérth¢ ®RH is APH L. partather the THH holdPH2I P2 pastlcmbar method, the

. signi f.i can i nhi e method, the conpound
BN 1 Gt PP oS i8R Solitvar n barri et im

anot Qs embEBmeRNENYMPadsSs AmSHlod GF hﬂh@bltﬂg@ TPHY Qh a@hammh (e.g., a

TPH1. This invention enconpasses nethods of treating,
hyspas) etilich gomprdsoradmgiisteringto; the sramgna agespoppdiof the invention. Ina
pagﬁ&l%rqﬁétﬁ?dgﬁqjﬁ i§ %opéﬁ%;ﬁ?igérﬂ%tl{lﬁlb &€ r%toagl ae{thové{1 #he compound does
nd? e@dﬂsafcrcgsu e Blo@bbraBrBarri@l ey amdsthan théfcomﬁaﬂeﬁ&melech{fe @hibitor of

articular enbodinment, the i nhibition is acconpl i shed
@gladn1n|ster|ng to the patient a therapeutically 15
I .| .

O P EAFINCAE LS ! ASHLIEO SR, Ay ApOLAT B vrios

diskiases| amslehlsot‘@rﬁmﬁdlat%&iruyl revbberalics@asieswhich campnscdiahbiting TPH1

i.ncl ude carcij noi rome and astr0|ntest|na
aclfy %%H%%Ea%%ma‘?%g Pgéimg‘ tr%‘?%ﬂg Vepfion BRI eBdrarticular

erﬁlﬁﬁiuﬁblﬁofhg %Etﬁbﬂneﬁ b e, ABATH B3adRRiRerifEio%the patient a therapeutically
associ at e h medul | ary carci noma of the thyroid),

Oralﬁ@(ple’ﬂ%ﬁtlcdé’r @ffa@tw@l amgwitrod apotc20 TRHI jistgbitiirs é?a;gmples of potent TPH1
: St atJ consti pation having an iatrogenic
1n§§ﬂggzt%ﬂﬁ 5¥gﬁg?ﬂl constipation), Crohn's disease,

depregti0ar disiaghene disofcdd mbRde C&cloid HindRNACAT gastrointestinal

di arrhea, enterotoxin-induced secretory diarrhea,
dl&ﬁaé?Srqﬂéailﬂ@adﬁfﬁ gExamnles ofogerifie dissarseand diserdarstingude abdominal pain

I m
o 2 RERd S eyl RO SR ROt R AP T ip il marome,

ceﬂlatb disedsewhitipuabn 091 eatsdbatibndnr thgras, iathaieaid s, and idiopathic
bl oati ng, funct onal dyspepsja, 25 functional

coRaiAsORH Gaphns %16‘?36% |d§Pre§Sr1?1il dinhetes pigishcad g ga bipacid digsrhea,
en!t&S!oFiﬂf gudddRe N%eto aaﬁh é‘hl%?h@*)'m Iaﬁ‘%l%%gmf cause 1d10pathlc
N types

i nt ol erance, , halisea
distynhr(esze idiPpatbiceaticory tﬁlanrheef) aarfsytredielen'e diaphoo)y emesm: functional

i nsufficiepcy, eochr scl er.qder ma
gl pans Bt Pl SR B upS Bre e Bigetigpal dyspepsia
fulb sl fEd1Nbeadaet dhgéraersai?ﬁltagl‘%lﬂo%g%fnd%ﬂlé QBS &%K@@D d, IBS-c and
Addi ti onal di seases and di sorder’s i ncl ude

IBSag)d | agtpas oudlaraneg M pN Ity drapd Hi, sessaD@Ehak's §@drome, Pancreatic

Clg(ﬂgr%r yﬁ&%&eﬁ g%{:]clr?a Ig%gl#‘fﬁcd%g:glyp hrog Iggléqg%gert & esrloc?erfna somatization
dipo+H D ystinyct&BT@ dds Eﬁs()ﬁieﬂ; ulcbragne baIRBNSid Z81tih Q- Eilighn Syndrome.
pul nonary hypertension follow ng pul nonary enbolisn),

pul wﬁdﬁhiﬁlgﬂ% ypersea aad disordersgncludn candiaxzsgulay pt rdmensi discases and
dlgo%agrgl s%E X%(utt %&%lc F%g?{ehggﬁ' ! C%Pc)mc 815‘5‘?111 ﬁ'\% &Ilﬁl%ﬁary disease

neunbnl rirseto
(GﬂIHD) ph)lhﬁdnﬁgl ér@bqjmhi’(@l’ga,YWOﬂt)Vlﬁedﬂsﬁ’lebﬁ @ahd pﬂ'n’[tfhﬁgl hypertension
i ncl ude abdon1@% ine adult 18 WD 2008/ 073933
fopesymagpinonays Po6s 18% SpimogREt hynsreryse & Ry hypertension

as6AURR) with %Bﬁhlrlﬂ)pgrt&{sio%'),Sand%§]_01§1§/1{é‘aﬁf3ﬁﬁls((ﬁﬁhﬁi’lﬂgot‘ﬁhtsglvmg rise to

or contributing to pulmonary hypertension). Others include abdominal migraine, adult
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Raynaud' s phenonenon, esophageal dysfunction,
scl erodactyly, telangiectasia), serotonin syndrone,
w@r@smTias achnoi d henorrhage. In parti cul ar nepdDTS2007/087068

repp R ERe Sngiorse (IR Ebinol] SoraR R Hd WaogyRge cinosis
RélWah@’ > ? H&i&ﬁéﬂgn %M@%Falq}’fsﬁl%@o@§§%ﬁ%t Wlén@lectasw) serotonin

al teration cen nérvous system ( sérotonin
%mévemsamExﬁnpmbmndbﬁgmuha%MVerse effects |nclude

agi tation, ,anxi.et I,sorders ressi and sl .

di sol?“d’é‘F%"“ (e “@etho‘% ﬁ)g TG @F r&?jmbeﬂl t‘%arpﬁ%??&%}t &jior prevention

ofReditdaseibidisdraétio dehiefedtvitalcl Ve RIMd Qiverst REfeétk @b, with alteration
managenent and/ or greventlon of a di sease or disorder

ofj cgnigdl Hicepag syitem ECRIV braptagindenady. skexaatiflescafsugls aderredigets include

s o : Y '

o8 AR SR PRIl DI B B s

diktotdancts). Iﬁlgarttlatl]laometl‘@dx béﬂhy udueﬁﬁmdehstreaimpﬁwﬁﬁhmmeaﬂﬂhd/or
sl eep disorders ( omi a, . a

nd ep ) )
PraYtign 9AA dispasesr élSO}idr?é iSABIEY BAiIC eﬂ@@giafiveﬁrsefﬁﬂt%assomated with
allePM AT COneRA ﬁeweaé%genp{@ﬁ%%ﬂ&mﬁ veROTH ﬁipiés%%uch adverse

conpri sing one or 15 ‘conpounds e I nventio
ef@tStiad:lndq)ifgitaﬁan,emkieqadilsmdﬂm!o@m@ssms, aldeilmpm@sloedam (dg., insomnia
Igg%fge. %rns suitable for oral, nucosal (e.g., nasal
a PGPS hgi nal , buccal, or rectal), parentera

(e.g., subcutaneous, intravenous, bol us injection,

i nt rasyscpuhzﬂﬁnac@ﬁti&dm@ﬂﬁdsﬂidnﬁl), or transder nal
adm nistratiron to a patient. Exanpl es of dosage forns

i ncl e invBRtiorPéRoRPhssed blﬁﬂrﬁlﬁéjeuttl@al dopfpoitidns EbrRNSS one or more
capsul es, such as soft elastic gelatin capsul es;
comenstiadsso! the gvyketon. zoerta@zehﬁg@@eeu@p@lpﬁemp@ﬁgns are single unit dosage
fo%rglg Flgléa!b egflér al l’I(l)lllC%taa né? Haésg?tsﬁglm%ig}? V. pglnalﬂ lguccalS %1* rectal), parenteral
(eSOl subd@itouf @itﬁd%@ﬁous@%l@§%§:t16ﬁ i@tramQ SR, c&ﬂﬁt?aéﬁteﬁﬁl) or
mhalers&D gel s; qui d dosage forns suitabl e for
tresggrmst a lélb%fétlo%ﬂm Pﬁt@m aeragiplesopizlopagei farms inclydp.Juit agg not
limHSPE" %‘tﬁ% c(aglegs cah&gfé? Qlgh 98 Jf?&a&ﬁ%%?alﬁﬁ clabs%lés cachets; troches;
suspensi ons, ‘er enul si ons,
loweatges; -dlsrpeﬁ;ndnsj smpositoemlcﬁmtﬁmﬁbs ceﬁqilaﬂrmsipeultlaefsd pastes; powders;
el i xirs; dosage forng suita Iﬁ%for 25
drgssingsi eﬁ%ﬂls o eﬁ% SPEPRG RaiCBesa agatlethe- asal praysof ghalers); gels;
liged Hgs% £ Corflrs sutdNS fRlokd1 e nﬁfco@a‘f'@ﬁrﬂﬁ%tﬁﬁ’ kd antlenh hfi’ctludlng
an be reconstituted to provide liquid dosage forns
suspans@ipk €. 4. oatqlpausewmmmaaqua@m Imjust suapénsrons.tml-m-watei emtlsions, or a
The. fo tio Sui t
wgieinsott P s Safiui-and fRao g dosee ppy siphls for
pddént@aCTRAKREHSHRGER IR, 8nd QefREbREA L trdtallif€or amorphous solids)
stomach may be achieved 30 using an enteric coating.
th& ash barrapnstituted tortoaidedmuithgosegmtcaima skitepleir eateaterd gdministration
%% enttate delivery of the active ingredient(s) to the
e of action. For exanple, conpounds may be
adm Thssfoaneldtibmstoupbson®e nfode o h@hin@smanbm Pédsampte, the oral
££otect then1fron1degradat|ve en(y facilitate
gl of acopnopng srsseRtitds tor dagra aﬂein Brthe someglmay be achieved

usg%ﬁ@%‘b@ygogg@% 6%1%1%11%?{%@3&%188 iﬁ%yyégg%?p ﬁ{ggedg%%sthat fgcﬂltate

detimyryte thaeoivp drgredent{sptotheisgeibtladtionager émtr[p%e (camq.bounds may be
adgrgﬁlg%%{)]p{ H)ng?qs{ﬁall L glgglqﬁgtﬁoot{gﬁ% Sé%? ‘f’otell?rtg‘yetc{ t%ngn frorn egra(?atl‘rjlvle denzyrnes,

facilitate transport in circulatory system, and effect their delivery across cell membranes.
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and surfactants such as, but not limted to,

cycl odextrins (e.g., a-cyclodextrin, 0-cyclodextrin,
W@2WBi0s™B3 r), and Encapsi nTM (see e. g., Davi sPemnuS2007/087068

Bre Nat . 1023-1034 5 ( )

b Sy PO I (oot Gbfiay e MomOgiHAd B Mg dosage forms
(ah@ HO@%&'?&H@ saRABIE [Hrsreco%b't?tlﬂtl@ﬁ) wittfhe aﬁ%f dolubili & HJ% hnts, emulsifiers

et hyl "al cohol , isopropyl al cohol car bon
anétswﬂactal@tets@@theas bémpyhmale@macyclod@@mmé ghengstadextrin, B-cyclodextrin,

CRRRRLL e pSabr BB S B M 1023104

(2004)3, Idrol®, CObraalTs eeblafgP ws@lmt and @bR-aqI& R s0 Aty Buch as, but
castor, and sesane oil s%ﬂ ﬁcer oI
nat &R s efcehgl 1sapoak lcogfp |oylstl egbemse.githd gragate, benzyl alcohol,

A A TS 8T SR 0 PG TR B

sudfogiale lﬁBMS@pbmbmpmble ﬁﬂ@(esg.l,sqwﬁﬁs&lilﬁgru&ldﬁgt @bie perm, olive, castor,
techni qu in the art. For exanp
a éﬁ%ﬁﬁ&‘r?lfil %ceaq T&“&%%ﬁh’%%& opel, g%ﬁfgﬁ@@ag fygols gfatty acid esters
S see, e.
o B S BB B e B %6 Co004) )
Nan dhmrlyl solubld ammpouafls mayrphxu trd snadesgatiedh ado hlmpemsnonmysing other

teg%(ﬁ) ﬁg‘gﬁ i b talljtg énﬁt %g%@ié%ngé%galggg Igp?lg)%u%d n%y be suspended in

a R@Q&ug&%%?a%% nan8WPeRRAZ k! o g RaBRGY, BAg A6y Abrugam@'c 3:785-796
U.S. Patent Nos. 5,145,684, 5,510,118, b, 518,

(2804934 Nafeparti:ls fgms 38 corBp@aEs 81 1ibed bESiN3IBY b@rmeae@ BB the methods

T N S

2wsmo4n:mmrmosot)d3e6@1l R1yhd U Sf BiteMOos. 5N49684, 5,510, 118 5,518,187,
enbodi nent, the nanoparticle form conprises gartlc

5.0 Hl St 3 dvdr a2 3. pdipidel -8} $ 8% P, 118949 hit %S@Qt862 999,
I
6,%%189% %@74#.%‘;52, 4 9@9@2? :ﬁ%énenﬁ 6%1%5 B%acﬂ f Iv&glgc;h eEor ﬁgbog%g%%% herein by
refe@dftmeWIIﬂ bnd @mlbcﬁﬁﬂnblyt, mamyln@{mptediel f(ﬁgl cwmmlsesjpa&tlclE@havmg an average
sage f use n the acute treatnment
pagt Pé@%géﬁﬁ%@% b0 5 @.SS (it S OB8 B 61 tih %bout 500 nm.
of t n [ [ [
For m e s AR raﬁﬁfty?eﬁfé‘;‘@%ﬁﬁ%? RIS ARARepending with
usdi Fensemhs,mi doaatgeyfprra upak ierheraite dogage of @rdmeam/may contain larger
con ain 25 snmal {sr antDunts g gne or m)rg‘aof d&he din th
a“é‘?}{nu L QS EF Bre At beiapteohgeaieats 1t spinprines B d9sdgdarm used in the
cHr it dst&dnt 6F thé Sathe 8i9&s8 aRBnithirRe @%@renﬂé@éﬂdb%g@%:&k'ﬁltay contain
for such differences will be apparent to those
smegther hrmgunts of pree errmorc 9é ghe a@tlge 1ngmh¢1wgtt @p,mgnses than an oral dosage

foE'ﬂ;%{s n%togft t%gg@%% Idgsggs%s Ho&c{ acE%%ﬂt fo'\{ra scégh %Ef) %ﬁlces wﬂgbe apparent to
thEbraskitdah thcCat. S"e@rrpgstmn@sozﬂa‘Pﬁdmath%mS@&hc@ﬂlleﬁbthack
for oral adm nistration can be presented as discrete
Pubbishige. FastmsPA 61R99)-as, but are not limited to, tablets
(e.g., chewable tabl ets) capl ets, capsules, and
li qui- ad. (‘rag Dosgdefiotmed syr ups) . Such dosage forns
contain predeterm ned anmounts of active ingredients,
and l?tmymb@upiczd [Eam@dsmynmd’tth@dﬁlemimmm&abﬁa(ﬁyr @6l ad@inistration can be
2008/ 07%?33 / US2007/ 08706ﬁ53 wel | PE bihoge hewabl
Presenfadgy Tt hdosags forasesugR Av Lyt iy no Wftvgf cts (e.g., chewable
taﬁ@%? nRpRHt &éf@ﬁle§%h§ Mg&Rls (e ésﬂbvcﬁ"gd syrﬁi?s? k SRetbldsafid f8ms contain
Easton PA . Typical oral dosa orns are
prpdesprariee asyomtﬁ aeting ingheslients, iape mamgw@mwmd(@) mgthodgof pharmacy
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intimate adm xture with at | east one excipi ent
according to conventional pharmaceutical 5 conpoundi ng
WO e@Ro7Igees. Excipients can take a w de VarletyCTﬁBZMWMSﬂms

wélglérqoiv&t?ﬁeoﬁgggel sgﬁ gﬁntt neqo gggggrgﬁ%%%négétég 'g cezﬁnlmrceutzcal Sciences,

1 O, 'M%Hlﬂl‘dh@ﬁngt%tcﬁlt}%@@O‘}apsm es represent the
nmost  advant agedus oral dosage unit forms. |f desired,

t abl Etrgcat arel desago dvrat amglp@paued @Vdoa@uemg@e@ctwe ingredient(s) in an

ueous t Such sa
infSRis RS, O 00k She PGP HGREAGR 28 Rl Bhprapaceutica
cofEidanding t@hﬁfqgasi eRKdifsiants EAMARS b b @SarRdo R saY Bcfcadt on the form
are prepared uniformy and intinately adm xing t
ofaenayaionigsieas fonedministitipiqui d carriers, finely
di vi @c(Quse %Oflthe &R o% Sdmi 1s?1ratlgﬁ) Ly @QﬂdE %ﬂle§ és‘ggt ‘&19 host
product 1n he d8sired presen ation nece
advasth gdong badh idssaga yinh €orintsc af pesirad aablet’ cSﬁ) bé doaﬂﬁisbljgﬁandard aqueous or

fornms to facilit id djissolutjon i cants .ma
nogragyepls teEigRusEr éﬁ%gqsagef %&ﬁnﬁ P%Ih‘?f‘epr@%fe% GPREntie ¥afeth0ds of
pl%oﬂggtgg I&%‘éﬂ&al( hagmace&{ealt&% Eﬁ%ns %@d&ag{%‘hﬁgﬁfe" fbpared by

rms Parenter dos ornms can
urafdminhyi stdanechatety anhmuxmlgtthe mnve angrodisnts suthdsjuichcdrudisniinely divided

.ybcut aneoys, i i ncl.u ol.us i,njection).
sof R BL P b TEP R b P! INBSHSEef R iAo Fnecessary.
DRHI RS FRl b8 tndoYRired by sdiRRSSRSoRAS loBdifity Iﬁﬁfdl{ﬁ@blutlon

def enses agai nst 20 contam nants, parenteral dosage
Lytgicasts aray i ihcarapiaiedde &dlitatedhe mamefbttareatf dosigedorms (e.g.,
ta@)%teﬁmllzed prior to adm nistration to a patient.

| es of parenteral dosage forns include solutions

reaq% f.or |qiecll g[ﬁ groducts ready to be

di ssoPve a pharmaceutically

acce table vehicl.e for jnjection, suspensions rea

for haisniese] dasagafrims Gen B effainistied ignasionts By vpEQuUY Iﬁates including
SR LRl G BB 5P R byl
Bamtise thxiaaghhasstianoh Wall‘@ﬁypasséwpatﬂen‘qsﬁnﬁlmmhddﬂ%ﬁ»m against

eous vehicl es, such. as Sodi u oride In ,. -
copfiTg Bt ARG oot e SPIcuLl RIS oSl o ajpg sterilized
prigRdh W N AtibE €& 4 PARGE.] Eibmﬁé@oﬂﬁ%r@ér@lddoghgbgi%hn§ include solutions

|nj ecti on; water-m scib vehi cl es such as eth y
readycton ol @ctml @Ievmngd@tsgegiyyt@dje dlgn]d(egb or wspgpgetiem @ pharmaceutically

I [ : ;and .nhon- ueous v.e suc

St kTR P Moo B GRS BadD R S PocRR, R aftiians,

30 i sigpbRPyhidmsthaicat Be ugdddo ?Wdfé @%ﬂé@ﬁﬁ&ag@ﬂorﬁﬂ@of the invention

2008/ 073933 PCT/ US2007/ 08706 MPLES 6.1
arpgd kapwario giose piilledzartbe mits Expmplgs Mckusle EVé#er3fopinje¢iion USP;

6Sdes:11t%lhh F&Fﬂmgf QseS Xl C I r@n%Y(geqn% 1%? %e?r grt? Te%tﬁoql, Dextrose Injection,
DBttﬂise alhBodies AdoBde Thicbob, a(tﬂ%%atedhﬁgér&iujebﬂi(b’tg water-rniscible
ckout Sggnlnals dlgfla ed normal TPH activit

th esugh as ghy! adgohel:ipehicthylsns @lced 2o RmPeiesr 8 Cph and non-
qgg&s%hlcle@ -stich 50634 81 0o R ccFhbieFlafulsil, PN Bthy! olcate,

sruption
isopropyl myristate, and benzyl benzoate.
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M ce honobzygous (-/-) for the disruption of tphl were
studied in conjunction with mce heterozygous (+/-)
wo or08033li sruption of the gene, along wth w PAFUSE7/087068
(+/ E%Ht}%léﬁ#slo mates. During this analysis, the mce
to a nmedical work-up using an integrated
SUIte of medi cal diagnostic procedures designed to

assegs. t NPrddudfibn eNyMli GdiR DBiite®MIdd sSystens in a
manmal i an subject. By studying the honozygous (-/-)

Knocky#t3 & thE ndufink NPH 10896 Wk @é%né‘\llm%/r Cg%né‘ Rflgdtihg ess(en}ually as

con]JQ unction W th heterozygous(+/ - wld-ty

das¢nibedrby Wattles ¢f afp Bioteehinigileh é%ﬁdli%ééhﬁ%l 7éheleﬁtsaltmei:tnockout
f .
aofth S P g ed Bodal PRI i IR by SFarR sl Fdlgert TR gxpression in

thkight | € or no effect on the brain isoformof TPH
(TPH2). Disruption of the gene caused no neasurable
adverse effects .on the central nervous system This
was @&dnf i Pinysiplog hofiph] (aene Disraption v - \whi ch
showed t hat serotonl n was greatly reduced or absent in

t he Misheawzyersdenday thjeéifﬁﬁﬁ@}}ﬁn af iRy cre studiadan gonjunction with
rnr gl {éro ggr o%%? ttﬂghﬂdgﬁﬁﬁ %?t gu% afo%/g%?ﬂi &/ﬁﬁttﬁ% ('+/+) litter

one mcC onozy
mﬁiﬂes r Dptmg)tlns)efnal}l's& thehhicg eres &IDijcbtot edcdicdevorkapaisinignn integrated

JHIDgELs Ut o sian 1cant Lncrease L BLapdng.
syaafagh %a!nﬁﬁflﬁa‘i’irbubfects Wstﬁ&*ﬁ% ﬁleflﬁ)lrﬂo‘%y}% Y)rﬁn'B@lEdu@ mice in the

exanpl es, high perforndnce tograp
desétitie@)nundtesrenidon COmecsloarveltkph@modmus(ﬁhe améwﬂdaspe (+/+) litter

condi tions 0 t tention tines are
B ot Sa b i s ke WHBOBARE onS. a3 Oteomn
Sol veRtupfiorn OH%?I gond PpeirhbNy @@cbéﬁrﬂﬁe GBtractgfEbtm Of TP (TPHI), and

TFA; B%fro to 90% over mn.; flowrate = 2
hadh 1t e no efffest o el toain iseforn ef@PH (EPEIZD Riseup2ivg ofy the @oe caused no

measPra%fje a%dg}\gﬁ/wgggfts on gﬁsc‘(?'o\fg]o}%%ﬁ)&nﬂ%soe Uerl ps%vébs‘ CEB@Q'WE@Y serotonin

mikﬁ%dﬁﬂérﬁfstrw Which sHowedTth; seﬁ%tﬁﬁ s Qrdatly 1% d ovasert in the
mn.; flow rate = 2 m/mn.; observation wavel ength =
stopachs Ao degump ejunpim, wgoe@pméeslmh&eﬁeef@pm? gwere

VP ODS 4. 6x50mm Sol vent A = 90%
u%%@@&%ﬁ/ﬁ%fﬁ%ﬂm; Sol vent B = 10% H20, 90% MeOH,
1 %%ohne Blocfloomz@gds (YO theelisr@ptitnrof;thd dpvngemaafbélibited a decrease
. 3.5 /mn obser: atlon wave h =2 d254 nm
mﬁ)&fﬁﬁ?&ﬂ@%@ﬂm YRNIEHRtANG %356 Hhﬁ‘.egéag oef erA@ eﬁé@%\ﬂﬁm
0.1 % TFA; Solvent B 5 = MeCHwith 0.1 % TFA;, B% from

0 t06.3.00%1916@Cﬂamcfbrizaiibﬂw rate = 3 m/mn.;
observation waverl eng 54 nm Method E: YMC Pack

ODS- 15 M@t p1eOni Yo hdh nt
B = ﬁéré%%fmﬂ%ﬁfogml” Heho 1%%?1} om 1&9 tpclf PSO% cfx??relh%p

chmpmatogfapbyu(HBRk€) @tamtlbmtlmes asligevied.i Bine vaspue berdytions2@ed to obtain
thgsnedregersltd{or{] {Prnes are described below:
Method A: YMC-PACK ODS-A 3.0x50mm; Solvent A = H,0, 0.1% TFA; Solvent

B =MecOH, 0.1% TFA; B% from 10 to 90% over 4 min.; flow rate = 2 ml/min.; observation

wavelength = 220 and 254 nm.
Method B: YMC-PACK ODS-A 3.0x50mm; Solvent A = 90% water, 10% MeOH
with 0.1% TFA; Solvent B = 90% M¢cOH, 10% water with 0.1% TFA; B% from 0 to 100%

over 4 min.; flow , rate = 2 ml/min.; observation wavelength =220 and 254 nm.
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10 Method F;: YMC-Pack ODS-A 3.0x50 mm Sol vent A = 90%
H2O 10% MeCH, 1% TFA; Sol vent B = 10% H2O 90% MeCH,
WA 20088739890 f r om 10 to 90% over 4 nmin.; flow reCBUS2087/087068

Synr%galogﬁif éhlrn ac nVWaB/ISé ﬁ%%%gmm %ngen ng 29504% rﬂﬂb, ?00 ‘McOH,
%@FAZS&%IHQB 3-10% 170 2900 DL 2A2TRA t BYS ot @ th 10690/t 8 min.; flow

in-4.yl -

rami}.wn)tl/mmo)tytmptm wirdilength 5220 phdA3A dmpr opi oni ¢ aci d
15, NH2 o
Yot METeg s Vb AR ey gtk N 10 wish,f o TEA: Solvent B

= MeOIe Wiy dvoTEA aBY, iés 0ad ded% e 4 $iiih YiFlo@ta®f= 3 ml/min.;
4-pyridin-4-yl - benzaldehyde (500 ng, 2.73 mmol) and

observetiQowayreetyyh rfethy| sil ane (TMSCF3) (485 |, 3.28
Mol e iiBa®: vt PalonEa The: 33&%§+ﬂst)mgt)§uggt5% PASTEA; Solvent B
war med up to roomtenperature and’stirre
wmemthur E/ofTHA ;B2 Brdao U0 o 90Ph everckmin. pilowriratt Qmel/mis; observation

n treated with 5 m of INHCL and stirred at room

W oty @dRrdrii-ght . The sol vent was evaporated to

dfynt@g%og% M@Pé&é‘é}%'ﬁ%&% RRnA Bvenf@UEHHS, Fﬁ@i YhoOMeOH, 1%
ed, the aqueous ase was extracted wi
TieA) Soledmo B (6% HLAD90Y4 Nhﬁ)dH l%@md%ﬂmfrcenilﬁm 20%fooend min.; flow

she w th water ver MySO4. The

ralse AT o e e e 2 YACT D give 360 mg of
2,2,2-trifluoro-I|-(4-pyridin-4-yl- 25 phenyl)ethanol,
yi el glg, 5_ls%thérdil@oﬂtism%ﬁimi‘-3-(4-{2-amino-6-[2,2,2-triﬂuro-1-(4-pvridin-4-v1-
2, 2, 2- 11 1 b1 Q) Qsthoxy}-pR¥-rh idifla A1 ph rofibiieaeda (100
ng, 0.40 ‘mol ), —am no- 4, b-di cnlf oropyri m di ne (60
ng, 0.38 mmol and cesium carbonate (468 ng, 1.44
mol ) was di ed in 2 m of 1,4-dioxane if
seal ed tube. XAUre was heated S
over ni ght, then was ol ed to room OH 0 ni
of ethyl acetate was. atdedo?3 )
PCT/ US2007/ 087068 and t he¢n fl"te ed through Celite.
The filtrate was concentcef ed. tgNgi ve 120 ng of
4- chl or o- 6-
[2,2,2-trif|uoro 1- (4 pyridin MHyI phenyl) - ethoxy] pyr
i mdin-2- owave Vv

4- ¢ hT%W(‘?U%da[@HQmEUt fihiorrtdﬁ é? 8271 H{L41 BM M}lttomuvptr%wérﬁfpl)an) was

ot B bt o Ay dlpfa B ARac e 300 8e 28 R ang, |
trilﬂiuomﬁnealqﬂmmndthylkléa,ne zﬁﬁM&EF})‘r@lSGt‘m \sa2 emmoedy ia Sk EHF at 0°C. The
t%g et her. Then, a m of IN a ueous sodi um car bonat e
reg Eng BRI CSRSHY &g &p tp 6‘?9%9%‘&? Eﬁ}u@ aﬁélsté“f)‘g?tcr@ﬂltl teynperature for 4
hoi€ MR @BitRn (chik LR RAY tHRASSR{L MG P bAoure! dn)- stn-lt_rQ@ at room
reaction vessel was seal ed and heated at 150C fo
temiparatues owdrtighti Erasedwent was exdipatataito dayrtces, Sonlodfi lﬂkj ,soctlhm carbonate

o8B e TR B b RO G 10mD. and
th¥@sSmBed thl@fbfbﬁfn By8Pwad-frashdd tathOk Mer, Gridd B%erI%SO‘;. The organic
S)-2-Am no-3-(4- {2- amn06[222tr|fluro

solyent yps ramayies iImvaguo s ey 3P0 mg of 2,2,2-trifluoro-1-(4-pyridin-4-yl-
phenyl)ethanol, yield: 51%.

The mixture of 2,2,2-trifluoro-1-(4-pyridin-4-yl-phenyl)ethanol (100 mg, 0.40 mmol),
2-amino-4,6-dichloropyrimidine (60 mg, 0.38 mmol), and cesium carbonate (468 mg, 1.44
mmol) was dissolved in 2 ml of 1,4-dioxane in a 50 ml sealed tube. The mixture was heated

at 110°C overnight, then was cooled to room temperature; 10 ml of ethyl acetate was added
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et hoxy] - pyri m di n-4-yl }-phenyl)-propionic acid. 1H
NVR (400MHz, CD3OD) 6 (ppm 8.82 (s, 2H), 8.26 (s,
WQ@R)og/0B3982 (d, J=8Hz, 2H), 7.97(d, J=8.4Hz, 2HYCT/USBE7/087068

angi(_jtgelgigérg!{%ér Zggy %%%@4’?5Qéel?tei]_§§skgoa}g%%alte6d tg?gg %é],;f? rng_plf 4-chloro-6-
[2%2 @%ﬂﬂor&-@@ gy%dﬂtgfljﬂ Pﬂé’ﬂyl) -&Ro By Dyriph B DR Flahifd, yield: 80%.
2 121 atmlcrcwm@ Wlal(%clp;lpm -GilA2A-yiflupree hy# pyrldln -4-yl-phenyl)-ethoxy]-

pym\na by B R oka R b oo Ot TR AF (L . 0.098 mmol

aridl U@L bﬁ@tc{xﬂtr@e?. En&b 7odl.oF Wik @ dié h@ged thétEérr aimgalrod il an) N aqueous
was added to a solution of

sogiygy earpinterwys adsked e aethige E0llosod by, 5 @OfPWﬁ?P‘) ofehehlogbis-

AP gt RS S, CiR i 50 o

mixateIBathipidrowivedmatatiper Aftur @oding, thé raatteh mixti@avas evaporated to
tenperature for 4 hours. The reactiopn m xture was

dryhn P BRskkye s Hissolved 552 (i iaEmeduob end y*@a v PpEgR¢ by Prep- LC
tol e ¢ }
o e e KT e o a RSBy pheny-

ety |- potdeddinidrel } edpaedirprqpieseacids HOXMRac400M K, tD;0D) & (ppm) 8.82

3y oRAE Tasten Thractds 730l ot G0 s ks anz. 2m, 7.5

(doym TH S 8IRVENU=69AS, AYRBIAL, qsz{Qle V¢23@0J=‘T€6H3zf 1H), 3.39(m, 1H),
2,2,2-trifluoro- I-(2 pyri di n-4-yl -phenyl ) et hanol
3&9(@1,01?1) 43% The m xture of
2 2,2-trifluoro-1-(2-pyridin-4-yl-phenyl)ethanol (100
é) 540 gm dsis 01,4(8?2 AI%W- o&?ﬂ% r[ﬁ Q}?dl!rﬂﬁlr%-sﬁdr vugi‘n-ﬁ vl-phenvl)-
nTTD| Tear oAt o (0 ||||‘[ud) amd
1, 4- di ox 2 t 110C
overni ght. The reaction.m xture was 24 WD 2008/ 073933
PCT/ US2007/ 087068 co to roomtenperafPure. 10 m
of ethyl acetate ]
filtered throug iter [ gs cOhcentrated
to give 110 ny NH,
trifluoro-I-(2-pyri 1R - et hoxy] - pyri m di ne
, yield: 76% In a n1@g Qve i
4-chloro-6-[2,2, 2-trifluor 0 - (4- pyri di n- 4-yl - phenyl ) -

et hoRyttabufylaymbmiuti Medr{d3Q0 097 n@ DGM BaTation in tetrahydrofuran) was
4- bor ono- L- phenyl al ani ne (21 0.098 mol ), 1

adged &ma salptian @r?dpmchnﬁryldﬁen@ﬁdéwde\éi@mﬁ, Qéémrmzjb@rtder

f t
rif6m e Floiis i FRURRS) CRYL RO CRLBINALE PEPrAR IRt C. The
foethedinixtofiv8as Warfricp i@ ny kquno sspipcra)real kagedia(rbbh. terﬁb@ature for 4
reacti on vessel was seal ed and heated at 150C fo

hayiry uthesrengtion e way Bhep tieagd axithonml af {1 ﬁ%l&@#ﬁﬁged ffygom
tefn@@tcd |0 Hvéﬂlfggﬂ rﬂlﬁ’%?v&%}’%@%éx?&&aﬁﬁt%@o% a% 3GRPof 1 gh %ﬁdlurn carbonate

ue was ~di ssol ve ol ,
aquasuspiotitionedhsyddéd, dp-agu€dus phase was extracted with chloroforrn (3x10ml), and

the combined organic layer was washed with water, dried over MgSQO4. The organic solvent
was evaporated to give 300 mg of 2,2,2-trifluoro-1-(2-pyridin-4-yl-phenyl)ethanol, yield:
43%.

The mixture of 2,2,2-trifluoro-1-(2-pyridin-4-yl-phenyl)ethanol (100 mg, 0.40 mmol),
4,6-dichloro-pyrimidine (54 mg, 0.38 mmol), cesium carbonate (468 mg, 1.44 mmol) and

1,4-dioxane (1ml). The mixture was heated at 110°C overnight. The reaction mixture was
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to give 19 ng of
(S)-2-Am no-3-(4-{6-[2,2,2-trifluro-I-(2-pyridin-4-yl-
w@b@aph3oset hoxy] - pyrim din-4-yl}-phenyl) - propPChius2007/087068

cogi?ifidt'o gole;lg (I\%/Illqp g;ﬁ%%z ’rnl e%j)% a?@%t%%’% }ggdegdg %cﬂthten ‘gh:e6nl_1llzx’ture was
ﬁl@er@d %k&lghjé‘ghte 7T1§e’2ﬁ1(@9atéﬂ7as cozlcélﬁl(a’fed to ?i'\')e 119 n@%éﬂ 4-chloro-6-[2,2,2-

14,
trlﬁlu@@( h=(2-my11+9hn -4 9l- Iﬂle@yl)sslmhbsyrsm ine, yield: 76%
t( h) | 1_% a rmcrowave V1a1{4-ch?0r0%[26 2 E-%flﬁuoro I- t4 pyrE(P in-4- );l-phgnyl?gthoxy]

p}Irﬁm@ﬁlléQBl(') Brgy b 08P hﬁﬂMb |4~ &trb@@cyc}pwpnamndier(z ﬂm,gl ))098 erﬁﬁd)lb 1 ml of

pr opi oni ¢ _acid C ™

actoriir g sukl & mijok lwates W%%Xefﬂi-tﬁﬁﬁtthﬁﬂ Tthﬁm d)p%@ﬂ] éf @H@suwgls Sodium
bR e 10 0 Py BRSO RGNS o PR P,
(tm@hengz@hosfphlﬂ‘d)@qma&bm(lgo dihgrewabh ooatievavasaiad dad héaned at 150°C for 5

above sol ution, follqwe 5 nol e, percent of
m ueemvmbolﬁi%m\feﬁﬁéwl% o‘égﬁli GejingAhe E3FLQR Mpyture s evaporated to
dfk]ﬁégt T rURES Has WA S ER|EH s 3NDe !ﬁfe‘ﬂ{a%g ahd th]eﬁQﬁ Ig)glflﬁéd by Prep- LC
es wWith mcrowave irradiation. ter C00
torgiveolf9 g oy (S)aZ: Anane-3wes{6- [@d«tjédt;lﬂmbel @gs&[dm-m-}dmbn}a]&}sthoxy]

separ at ed, ed with e h
PR s Drigambec bty e ik ol SERRNYE grws 04
J%HidQHFFVSOWQ@tJrl‘M"IzChHY\@SISQMV mf{) 61084@( T892, 213), 7.62(m, 3H), 7.46(m,
ash colum to give 530
31D). 0 46(mBtNS. HHchHépHéd(cBJyﬁ)Ihelﬁiz)aB éé‘hlydlé{) y26é(rel: 1H)8%
Tetrabutyl ammoni um fluoride (0.0 13 n; 1.0 Msolution

in tée E r af‘g‘m tRéslll‘r %)-%&nm?ﬂq?-?&i-{&-%nﬂné %l Iﬁtj Q QI'IHIII'O 1-(2-(4-methvl-

2 oot ) e P e ST Ll Sy apigpe ac
(228 |, 1.54 mmol ) in m of THE at OC. The 25 WO
2008/ 073933 PCT/ USz887/ 087068 fornmed m xture was
warmed up to roonstg)merature and stirred at room
tenperature for 4 “Nourg? fhe reaction g xture was
then treated withg F[l and stilrred at room
tenperature overnlb ‘ ¥ exppacted with
ethyl acetate (3x50n) c ayer was
separated and dried ov= S wsul fatd@ The organi c
sol vent was evapor at ed gi ve 340 ng of
2,2,2-trifluoro-I-[2-( yl -t hi ophen- 3-yl) - phenyl ] -

et hanol yield 97% A m%re of

222trif|uoro|-[2(4 hyl -t hi ophen-3-yl)-phenyl]-

et hapql mfcil(QQa\fégnal 8. b?&ném%éthyl thiophene (653 mg, 3.69 rnrnol) 2-formyl
2-am no- 4, 6-di chl or o- pyri m di ne é’ ?3 nmol ),

plmashbumnuaadufbfﬁé)ﬂeng 4836 mmg)) alldéVanhmiitﬂc’,tonambb werg- rmlv(od(a]gether 6.7 ml

of(r}] ?1}]268115 mguen? t8e 813’«}‘[? Elgzjég g%%dﬁ easp 18,11, % acL! 4 gy 5 mole percent of

dl@ﬁlbﬁdbls@@@héﬁy@phwﬁhl adfﬁhﬂllgﬂ Xﬁélfeﬁctvhﬂﬁvetsm Wad Qealed and heated at
filtered through Celite, the filtrate was concentrated

1508Cdp1/ mimgesiyito fm(zro‘@/hy@r@d@.tlo{l 2 Aftepcooling, 50 ml of cthyl acetate was

added, the organic layer was separated, washed with water, dried with sodium sulfate. The

34

organic solvent was evaporated to give crude product, which was purified by ISCO
CombiFlash column to give 530 mg of 2-(4-methyl-thiophen-3-yl)benzaldehyde, yield: 78%.
Tetrabutylammonium fluoride (0.013 ml; 1.0 M solution in tetrahydrofuran) was
added to a solution of 2-(4-methylthiophen-3-yl)-benzaldehyde (260mg, 1.29mmol) and
trifluoromethyltrimethylsilane (TMSCF3) (228 pl, 1.54 mmol) in 5 ml of THF at 0°C. The
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trifluoro-I|-[2-(4-nmethyl-thiophen-3-yl)-phenyl]-ethoxy
}-pyrimd in-2-ylamne, yield: 76% |In a m crowave
WQ 2@i8/073933 PCT/US2007/087068
4- chl oro- 6- trifluoro- t hi ophen-3
fon§a B Vyisewwg}up 09 F9 Grpes Vggﬁﬂe %@3@} TR tgmprature for 4
hdt®®! The AadiRh IR rure Wﬁ@ ﬂﬁéh%‘e@ﬂ%ﬂ Q\ﬁth( 38 of'ON Hbloa%dmled at rbom
m of actonitrile and O. water were mixed. O. '
temiperafure hvergighb ubhe plredlm dwas mf@@nt@bwah etmahscewd@@dwml) The organic

t d 5 ol of dich '
oSt SRR R eed sPRuG AR e Shaalc bR Rb evaporated to
giVe B WAS, SRk fatbrand 2heah&Hylathiobh &3 £y0)- pl’fenyl]ldﬁhblnﬁﬁ yield 97%.

with mcrowave irradiation. After cooling

r each ingntuig ok %s?é-twﬂgor@vbb%ﬁﬁaﬂ@alﬂﬁnOMrﬁew phmal] -ethanol (100 mg,
o.ﬁ?ﬁin%iﬁ Iz"\ﬁﬁl ésglc}{%% hg‘i_‘é cﬁoé’gsﬁ\‘}ég,;@i;ﬁ%ﬁ)o Fémn‘c&%ﬁnate (481

was pu f7ed

mgﬁb T‘@ﬂﬁmmﬂw& 4411C{X2ﬂam md-was[heated 2t 1 101 dvemight( Thé 4eattion mixture
t
Wi‘srﬁ"@b@ﬁ*éﬂ raony tgmpaiiHe 10 8t bl srpfatiivas aldedy The BHEMA yas then

ﬁl%@%cﬁfi?%@@?i%eﬁgé’,%e ﬂfffa s(c%ggé\én)%ted &g%@oo% Bp mcmo 0:6-(2,2.2-
triflpro- V-[Z}B{-metlw&ﬁhiopl&n%yb ;phel]-ctho 8 )(-pyriddEin e - ylﬁh‘l)n,e yield: 76%.
3f 480 M misrawave Vil Ahbta-6- (228 S uons N -2 34 et A hiopRe 3-y1)-
pht(eﬁ}ll'] _%t%&}%yﬁmﬁ&nbzylm&%@ g2 078 hrhblf) | 416&oho- 4 2pHayAinine (19
mgh‘%/ Opmern!B 1ydnl) ofpsiqtomytrile andiokyl ofpyatemivetic mized;| 9.3 pHefy N aqueous

- O_.F3C Q.N NN 25 . .
soRRP BB RER Syt R s skl fyrobis-
(t@&ﬁglﬁﬂ@%ﬁmeﬁoﬁmd%(ﬂ)p e e RO6A REBclishehoAndBeatdd &0 50°C for 5

of actonitrile were mxed. 6.7 m of IN
myiRs ST WisapwisMcdErGigHAR eAfliscogtipadhe ragivRixdwe s giaporated to

dr&%ﬁ% U@gbﬁg‘{dgg% éi?ssgl%c? fM s o of %eYiQn%EQﬁé YRR, purified by Prep

HHLChégﬁ@ﬁﬁﬁ@hgbﬁﬁﬁﬁ&h@hﬁﬁ$ﬁ4QﬁﬁﬂmﬁiBQQQHhﬁﬁhﬁol{ﬂq4rndhﬂr
ction vess was_ seal e d h ated at . 150C for 5
thmp ti-dy! %lteﬁw %@%@@ﬂw%d{] -Rly rRRsnY kaQ?rlOIE%‘FlfingH NJ@R (400MHz,

t [

OO ) T R e e e G B0 18 18D,

6.84(kf Bl e 4.3t tie)=501, & T4, Véht 3.6, a¥BpbPétsetHand t he
reS|due was purified by 1SCOto give 550 ng of 2-(5 5

CH s v s ey

intetra

2- (5-net hyl t hi ophen- 3-yl)-benzal dehyde (550 ng, 1.29
mmol ) and trifluoxonethyltrinethylsilane (TMSCF3)
(483 1, 3.27 mol 10 M of THE at 0C. The forned
m xture was war meth upg omtemmr&ureandsurred
at roomtenperature for D hours. The®reaction

m xture was then F@

stirred at room

In a microwave vial, 4-bromo-2-methyl-thiophene (653 mg, 3.69 mmol), 2-formyl
phenylboronic acid (500 mg, 3.36 mmol) and 7 ml of actonitrile were mixed. 6.7 ml of IN

aqueous sodium carbonate was added to above solution, followed by 5 mole percent of
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30

tenperature overni ght. The product was extracted wth
et hyl acetate (3x50nml). The organic |ayer was

\Nsemmmamad and dried over sodium sul fate. The PCTHA2007/087068

por.at.ed  t ve. 650

it R F Gy r e T BB vssyal yep g gnd hested

lﬂt’ bef&of midt& With ﬁﬂcébw@véﬂr&td%l%nohf‘%r gocﬁrn'gr 50 hver ch Hacetate was
2-(5 -methyl -t hi ophen-3 -yl)-phenyl] -éthanol %

adnbgd tha 6reanig Zayewlay serRraded, nwshledb\vmln tzvlate@,r@wgwlthmﬂlum sulfate, the

b
ory Tt s B B 5O e TS Baes (Bt 550 my or 25
mOHST-hiiEhtn- 3Tj1§beh%a@én1y@a yizlgBuye was cooled to room

tenperature; 10 ethél acet at e was added. The
m xt Ttebierdsnpmaniuny flyarisie 40102 mbuly h Mosolptien ingtpgahydrofuran) was

5!1 BJeg‘&oeiut‘{@lsof%(‘ﬁ&@%h"yﬂhl%ghénqs%‘-’t?en%ld%dgf(sf(f B! 59180l and

trlﬂlumfdnwﬂ’(}(ht-rirne[tliylélﬁﬂmETMﬂCHg)1{4(8B 18- 37 mh)o{phanyhlj of LH® %ty0°C. The
eél‘i/rlmd in-2-y 3n1ne yield: 68% 8 I.n £ m cr owave
mlpgu@m%§rwr@e £, t® repm S CrAlyIS - stirred at room temperature for 4

hou 52 f% 1%(9&9 %?ﬂl ﬁ tﬁéh‘ged w1th IOrnl of IN HCl and stlrred at room
pyrlm e (30 nmg, 0.075
tempbﬂa)ure 4Vd:mlgth‘n OFhe- plbéutry IV\aIS amrmkect \leﬁh etiny| ad@t®O(3mydin)), The organic

of actonitr

lofgr g Pt et e €St Sod R pluaT T56 QiR iy ShE vap iy aporated to
gif 880G 0f L 3RO -2 (Iﬂ%&hﬂeﬂhfo?ﬁén Ofy1dpicdnly Qre@kindt, yicld: 87%.

(tr;ghenylphosghlne) | adi u The reaction
vessélmiwaise bl éctrlﬂn@lmhb&t éi:}n@thyi—ﬂl)@lfe@ﬁ -8l) mewlhgtil@@ol (100 mg,

02 el VR R ki 8 WG o) Cam cartonate a8
mg 354@141@1164@&1&] $~$1le‘dﬁ@j (3 M1)3vds Hehte@fat [THIOE&WQi‘mgIﬁn d'ht h&Rtion mixture
urified Prep-LC to<%yve 10.1 of

W%SS)OD%dAm%n MWIqtzreaM) AY o cfhyl gcetate ppg ﬁdﬂeé [The mixtyrgygas then
ﬁltte#%(& ﬂ%&lr%/%mquﬁ ﬁ%exﬁ trate was co&cent%ted] t}) gthee9r9 Iin§ og r4och101r0 -6-{2,2,2-
tridlaboh-1- [H(Ngﬁtl(ﬂ-&lﬁbﬂaﬂan I;&I}@B):nﬁ] et(hppﬁ}) pyri8Riid;2- 3]1§Butﬂe|-|§’11eld 68%
2H), 7.63 J=
7 1 Jog: m@g)v}jayf Vﬂlbz“ c&lgjok%-d2922?( aﬁ{n \pﬂg—lé? (i@etﬁﬁ tgg)&_)%en 3-yD)-
ph%ﬁ%% %%anm‘?dlﬁ&( arnﬂi@(% ﬁ}éé(obﬁ m]tﬁél) %oroﬁé)'!)l_)-phenylalamne (19
3.29(m ) 3.20( 1H), 2. 47(s, 3H). 27 WO
m20DeJ OMBYIB3 rACI adsRO0R HE0ES! & BateiSyoriemesed @B ml of 1N aqueous
SO%}Sl%I’; %érﬁ???a?f? ‘Eygé éafa{egi‘}ﬁ@&{%ﬂ&é@? lgwed by 5 mole percent of dichlorobis-
(t@%ﬁ}‘%ho@%?ﬁ%ﬂﬁoﬂlm)d Imle%aelnbn F)Bs%%dvés RARBIaAMhEat&Fatd 50°C for 5

In a mcrowave
mipjuggs with mrc(ljwaxfeurradp@tlgg o‘ﬁﬁer cmo@ggnqu: yeacmmf mmﬂyﬂe was evaporated to

g PR eS8 ol i oy prep-L

to(gWebHﬂBh% oRdS)-2 ranina e {2-amidees 2, X puri€lurd- 0l(2-osvaetBy-thophen-3-
ercent of dichl orobi s-

ylthwﬁeﬁb@ﬁm%mﬁ@)‘l Whrphsay Dricenignic weid. r HARYIRJAOOMHzZ, CD:0D) 3

(PhE I3 (1aSs 563! A), 331928 8,2t ) 8% (hoiHY 7.26(m, 1H), 7.12(d,

J=1.2Hz, 1H), 6.92(q, J=6.8, 1H), 6.82(d, J=1.2Hz, 1H), 6.64(s, 1H), 4.21(t, J=5.6Hz, 1H),

3.29(m, 1H), 3.20(m, 1H), 2.47(s, 3H).
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mnutes wth mcrowave irradiation. After cooling, 50
m of ethyl acetate was added, the organic |ayer was
waepanaesl, washed with water, dried over sodiPOT/US2007/087068
ot udepr oaiiasicells 2 e ?@Aﬁ%%ﬂnﬁnsﬁﬁa&ff b @-Pekforan-a-v1
ny of 4-RRENVH-C3NOXY) HIVE ', aK d h Bropioal
Tetrabutyl ammo |un1fluor|de (0. 024 m; 1.0 M sol ution
in tetrahydro ) was added to a sol ution of
4-furan-3-yl - al dellyde (410 ng, 2.38 mmol) and
trlfluoronethyltr| P sil ane ( TMSCF3) (42°I,
2.86mol) in5m THE 3 d
warmed up to room tenpera ure and |red at Bdom
temperature for 4 hours.g D m Oiyr e was
then treated with 5 m of d stirred at room
t enperature overni ght. [ gct was extracted with
ethyl acetate (3x50ml). The ofganic |ayer was
separated and dried over sodig sul fate. The organic

sol vent was evaporated to give 480ng of '
2, 2, A TICTODIS0 1 {bram-§irad. 390msh &R mmadt Hefauy! phenylboronic

%~ 2 h
scf) G0 oA AP Sl whrs iy of pLRBINsgpus sodium
caﬂ@)naﬂt véasrﬂm{ éddea to thiFinmiQtude, Golﬂd)ﬁéd By O njyd péfbéiht o€ dicBbrobis-
Ggﬁ§ ceS|un1carbonate (468 ny

nxlphomh&@érﬁéﬂ%diurnﬁ}) vids renshipr ycsael Wascﬁ'ealsd &pth tr%ﬁp%(? at 150°C for 7
A A P AR PO TR M.
orpadit E’lyedwhshxecpulgllibd @e!;hetie)vltlt Wwetef,idritd at@ sodsim sulfate. The organic

oncentrated to %_ve 1

SORVCREVaY 6va@0{a§ed2to 1Y¢ Grp qJ]g uqqcf‘{vhfich urag puribed by ISCO to give 410 mg of

4%@(1'1 3%11%@Mia)1d&1§89>9¥&1d%6/5m di n-2-ylanmne, yield: 72%
In a mcrowave vi al

4-c hTQirabuﬁfla[ranmEnt fhicridad9.624 (AL 0 M awiutiowin-tpmdwyltqu@n) was

i mol
8K el i i LR s g P80 Gt oD oy o
tridleb R iy Hr B sifiné émsaf&y\(aﬂzg Il Ve G by @61 5 T Q8. The
m of I N aqueous sodi um carbonate was added to the
formgd midurerwis e d by 16 repsh EenmsFateistand Stiged i ropwHiegpagture for 4
08 Q 06
ho\(ﬁ%) Z'Hherlre]g tl%ﬁglg%ﬁ ne;a!? élaﬁyegf%ﬁ Wlﬁ]l % ml ?.F]lNrHe%l atnd stirred at room
teﬂl@&&ﬁire veanizhal Bt podudieak ediradted e thgr adztatd(3x30@$). The organic
m crowave irradiatign. After cooling, the
laquusswrﬁqestﬁm drigheves yefismaptate; dhe er%ﬂﬁéfs@lvemh@as evaporated to

gileaRAME oIS 3%%1%% OVF@;L@&M% 35y1rﬂhe9;gp gﬁ%&ggkm. apg then

was pu ive
('S) - Pheamixtare af(m 1- ATy (a-ﬂl@nza _@-plrenfI)etranel (10@ nfgy0a mmol), 2-

-3-y] - 1) 5. ,
ineh RGN A (e Pob s baia (65 pga mmol)
an%‘lg%%@g%%ne(@??@)wa(@ héeﬁ@dﬂt 1 17) @@(f}é}%mg'ﬂfb Th% re@é{(dﬂ rngi'fﬁre was cooled to

roo) tempperaifie, 10 rﬂliﬁ @Hﬂ acq&{)? wed agddm Th_EH)llX’tlBe 2\@@ men]ﬁ%gered through
t
Cgéi’-tﬁ%aﬁe RS odflepmrasd tn.givs s of &bl Ory 12t tibioge 1 (4-furan-

3-yl-pheny ethoxy] yrimidin-2- ylarmne ield: 72%.
ur an- 3 ﬁen -2 tr?fluoro et hoxy} - pyri m di n-

4-yl I)tLagn@ﬁwave V1@ i;ﬁblgr%ﬁﬂ% 28 iridlugro-byt4-furan-3-yl-phenyl)-ethoxy]-
pyrimidin-2-ylamine (30 mg, 0.081 mmol), 4-borono-L-phenylalanine (20 mg, 0.098 mmol),

1 ml of actonitrile and 0.7 ml of water were mixed. Then, 0.3 ml of 1N aqueous sodium

carbonate was added to the mixture, followed by 5 mole percent of dichlorobis-
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OH O ~~)cINH2 NN N NH2 Sodium triacet oxyborohydri de
(844 ng, 4 mmol) was added to a sol ution of 5-brono-
wo eooan7P3xar bal dehyde (350 ng, 2 nmol) and di neCTyE2007/087068

(o g5 AL T BBy TheGoss i VB RS Hd opBfpied at 150°C for
mﬁﬁ%dfvlth-rﬁ?crmvﬁeq{:ﬁdﬂéﬁ% ]-z"‘_lftélt éorollﬁg tﬁé réa@t%ﬁ ﬁlﬁmﬁ% s l‘érv@porated to
overni ght, followed by addition of

drgngganilbe rgshius avanassokaeh ol fintliof m@mol and é@nm rpurlﬁed by Prep-LC
SOdI'}Jg] S gﬁ)-?-an;moe 3S@| ea{]r}nno- -[Zr f RN uorgyl (4 utra%v? ell-%ﬁenyl)-
etﬁ&ry@fp@ﬁﬁndlﬂmﬂ} WhWbMdmaamt hy N~aRd (@0 MMz 6C 00187 §ppm)

In a mcrowave Vi a

7-08136hoL 6 Ura - @B}fétlﬁl)i 4 THidnEtomHz d) e 74@85-4ag ]z 1H), 4.27(q,

beoronlc acid (288 ng, 1.93

J%&%I% %6(?12@6?% 8?0n trile were 20 mi xed. Then,

3.7 m of IN aqueous sodi um carbonate was added to the

m xta9e, Swithepisedl (8)-2- Smimi-3-| H£2-aarino-of{1-[2-(5-dimethylaminomethyl-

di chl or obfugfi-2-y1RpheiIR22 Phirif)orpaith @il pVirichidin-#h8)-phenyl] -

reaction yepfdlic W&d sSealed and heated at 150C for 5

m nutes wih mcrowave irradiation. After cooling, 20

m of 1N HC1 wa ded. The m xture was extracted by

ethyl acetate (3 ) and the et hyI aet ate | ayer

was di scarded. | go aqueous
phase to adjust p ' 3 MWith et hyl
acetate (3x20m). Qe aL gani cNHayer was

washed wth wat d dyii ed| over sodi um sul fate. The
sol vent was evapo iNve 300 ng of 2-(4-

di met hyl am nonet hyl - Qycl oﬁg?t a- 1, 3-di enyl ) - benzal dehyd
e, yield: 69% Tetrabutyl awponi umfluoride (0.0 13 m;
1.0 Msol uti on in tetkahydrofuran) was added to a

SO| ngéf? aﬁegorz[(iyg%rro% cHrlqe (§§1/4(l: Pngpéé mnégli’wgg added tP)a sglutlon Pf 5-bromo-
fud&lhzl-d&balaghﬂ@ (38807 ﬁﬁﬁcﬁ) RCTdiWR260 2Mmd&7Q 689!, 2K/E%Tlifgm in THF) in
1.22 adtnfluoromethylt |rretr(1)yIS|Iane(Tl\/ISCF 22
1Q ml of ls%%ﬂ()m?tha@ GHCEPH@ { opdOAmwas thehadeicd Ihg FIéXtufe was
stﬂ)f%a aW?JoWPQ ﬁ Fetr %h? '@ﬁ&%d%fa@d%é&f I5] rﬁpoiaIBCquWe organic

t enper at ur e reaction mxture was
phas@waed'ayheti IW1t'h Whtenﬁrlbdxlom]sodmdl sudffater r'iéet satvenowan rernoved by

TR i 550 S LA s SR seL e

SeP%aatrﬁ{%r&i}‘QzeC{ﬁéleé-&Mﬁfo ﬁ%‘-zlméé{hylﬁlhﬁnetﬂ'ﬂean‘%g @IHSCmg, 1.88
sol vent was evaporated to give 250ng o

mno| )22 {feenajil phetpfbanninemet(B§$ migut 28 nEmgl) )mqb A&yl gf- actomtrlle were

miety Tt gy WY RO S RO ool e G S pttgrepfottowed oy
5 fboldf pi@n@of EthiBRMis({ripBenyBhosPhifs)- mhmm(ng) The reaction vessel was
2-am no-4, 6-di chl oro-pyrimdi ne (111 67 nmol

scalgd @ad heptedatri50fafe S(ngltqq}gmtlgmg;[ow 1}*raé1,q§on After goohng, 20 ml of

11‘3‘ H%l C\jfvag ’éﬁ&‘eed (ﬁlerﬁlgxtlﬂ@%vag %%fci?%@éyo%thq%cgﬁ%r(g% gdrHél) a%%ﬁlr% ethyl

ction mX tenper
acefateelhm/fl wa@qﬁsoatd%dvvaN N za@IH 8dlutidh & aghddddrte ag@sub PRake to adjust pH to

ld(c glleélee‘g(ggq[tg_(g\rv?thge?hy%éeltatg (3xt2t(])renl;c ! "ll"ﬁerc%trnebn\{\gisorgaonqg leaglterr v?/gsevq/ashed with

water and dried over sodium sulfate. The solvent was evaporated to give 300 mg of 2-(4-

dimethylaminomethyl-cyclopenta-1,3-dienyl)-benzaldehyde, yield: 69%.
Tetrabutylammonium fluoride (0.013 ml; 1.0 M solution in tetrahydrofuran) was

added to a solution of 2-(4-dimethylaminomethyl-cyclopenta-1,3-dienyl)-benzaldehyde
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ng of 4-chl oro-6-
{1-[ 2- (5-di met hyl am nomet hyl - f uran- 2-yl ) - phenyl | 2, 2, 2-
WO 200BI0TIBD- et hoxy} - pyrim di n-2-yl am ne, yi el dP@IUS2005087068

(2%21}11&,6&9 agﬁ? ﬂﬁpérlpﬁ{? hyﬁﬂﬁlghgl ?l)gps} (”I{M§CF3)2(2£? ul, 1.5 mmol) in 5 ml THF
atRhe nYﬁh]: ?@r%lea rﬁl&’[ufré de QuBh&toNY to- I’BMl'h' B flérAruds Xﬂ@ﬁ?rfé@ at Rom

ny, nmol ) , bor ono- L-- phenyl al ani ne (22 ng,
te@lp@l@tmﬁﬁbrﬁ hoursyi lefrewmnnwcturt wasthen Oceied vofh e ef 1N HCI and

f
G0 et s i aataf Slterrony e oo ey ety ecetac
(3d5@hl) 0Tab bsdahicl IRfe RHs @bjiﬁﬁ'ﬂbdi Be) ded dvad batdihIshifatdN&he orgamc
e

reacti on vessel was seal ed and heated at 20 150C for

SORYOREIVaSs CYAPPTRGH t@r%@%a&ﬁ@ﬂl&ﬁaldﬂa@u dmethyiarainomey| ﬁganv@né) -phenyl]-
2536}8@\1&% g{hgﬁéyﬁ o, evapor at ed to dryness. The

resi duée was d° in 2.5 mM of nethanol, and then
was Thpumhixftire df b§{2RSeimélﬁylamllgpm@hﬂlﬁfuf@ B1)- phenyl] -2,2,2-trifluoro-

am no-3-[4- {2-amnm no-6-

ett(aq?wéf%ﬂ%%%@m}a fAHBRA P ‘}lPl}lomﬁ%YﬂiPﬂdl@ @ I mg P67 genol),
ceQrufif Wafao(mg s w}nr}%@ n%%!’i‘%ﬂ!é%éaﬂ% (38 mwag RSl }_§d at 1MoeC

RIVR ( 400MVHz
overndgitd, Tha :ﬂacﬁblz migErelwhs copldizp doord te?rnlﬁdfkturel H-l) mlof 4fyhycetate was

dé}_%gpge flfrl%%lq@ %ﬁﬁhg{gnégg gg%fég%“réi%te JtEeS gﬁ{%e’ W%{go’ncentrated to give 110

6 X
m%o?@(cﬂloré% gé[g ]553715119621 ?%g%l 10%%%%?6)8%5,1]]_2 284rifRioro-cthoxy} -

p}@symdhe%w@n@ﬁe yield 87%. o
)( S) I% aAnr{]lc?oowg’VleA{f12{124 66{1 [& (fS di ethy a%ﬂr?orﬁé(t[l{z dﬁl?afnsi Xli)

pl&hgelrwlzlz t2ifldord- éth@iy}qgrr@matdw&w}mﬁy(amgh 0108 ol P Adydno-L-
propionic acid O CF3 O\N NH2 11 N NN NH2 N
pheﬁylalamn@r(é%\mge 0y 0apmol, k ml zpf aetonitrie prghR /Ay I prater gepgmixed. Then,

L [ R

dighlotobof triphatydptiosphih€)- Mlﬁ&um(ﬂﬁ dThcltactjonZvesicl ofas lsé‘dled and heated at
eous sodi um car bonat e, was add[eg fol ] owed by

lﬁoa 1ation ter

]’J]él@.ﬁ?s ¢h microwave irra cooling, the reactlon mixture was

e g&meﬁ%’ Qv%@gsr 'M%@M&M%&lks@@edgﬁ‘w?ﬁl Sthéthinol Taﬂl% then was

reacti on vessel seal ed and heated at 100C for
purified thy Prop-LE tmgureolﬁamg of ($)attaminioeh|4-ARwerine 6d|1+[a§{5 50

Dt AL N A e ol 0 Be%?%yg@a‘ﬁ*ﬁ:@av%ﬁk) phenyl]-
propibhRtaRid. TIFWMI@@I'@OMI%P'OIE@))VW@p g 9'4H9 H Y ©.71(d, J=7.6Hz,
crude (Er oduct which was purifie 150

| ve
Iy T 62 (BI 26 e H). T Rbny 2. 6%0(®|Jné6é2dé})b"bﬁ4(tdr J84Hz, 1H), 6.89(q,

5 Bee(y D @ﬁ%g mnp Aok S 3 33200 Ny, 2,84,

6H).

30



10

15

20

25

to a solution of
5-(2-fornyl -phenyl)-pyridine-2-carbonitrile (110 ny,
w@2®8/0mved ) and trifluoronethylt ri rret hyl si | anePC1/R82007/087068

milqﬂgmm 1e$&5£(STH%A%En£§;fAF( ininord T I G o ain-3-vi)-
t enper at uRtiengle2. 2.2t ro-ethoxvi-pyrimidin-4ryDrphenvilpropionic acid

then treated with 5 mM of INHCL and stirred at room
tenperature ove The product was extracted with
et hyl acetate (3 L) . dhe organic Iaye was
separated and drigd oVer §od| upA be organic

S hyI)-%ﬁenyI]-pyridin
N20 A m xture of
5-12-(2, 2, 2- trifloto-I - oxy-et hyl)-phenyl]-pyridin
e-2-carbonitrile 46 ny, 165 mmol ),
(S) - 3- [ 4- (2- ami nol- chl or N i mi di n-4-yl) - phenyl ] - 2-t
ert- butoxycarbonﬁ*anino proplonic acid (59 ng, 0.15
MOl th,a BREGWHVGAEI DY 8(s1RBamBihy [ 63, 21818} ab ﬁiﬂﬁl 2-yl)-pyridine-2-
1, 4- dﬁ%xane (f n1)9ﬂﬁ %eatgd ag 5 overﬁl y%]gmlnm
carlmitriloR 7Aing drd mmel), Z:bmr@@bc@alrd@bndet @apereat mm@,ol) #héa ml of
ac od&trl{f? %é%dmlhgﬁ T eng12nt1 of aquaeugu%S srs)ﬁl%m ca\ll\ré a %?vgl%gfdeg followed by
5 Mdole]’lpe%éihy bf @@Elbﬁtb@s((r@h&ny@ﬁdsphﬁbﬁp&ﬁﬁﬁh[{ﬁd TRE GABtGh vessel was
er was washed with brine and dried over sodi um

seéh@ﬂfaa@ Beatqrhy 1&8?@ &1t Oainutes v fopisretaviedrgdipdo oA figy qopling, 50 ml
ol Togtfe o 4t s PR g RSB A Y e dricd
over sodium sulfate. The organic solvent was evaporated to give crude product which was
trifluoro-ethoxy r|m - henyl .
purﬁzmiiy;égpds Y an0rBe s% SR3-Gorey a?é?lavly i e paboniioyggeld 72%

%g?sf&&%g%@an?&gﬂlmydg %g @(?ﬁ 1.8%1 Bu®n in tetrahydrofuran) was added
tofalsofu2ioq ®f 6y(@rfopyylipienyB3pytidinptRecaybdnit?il@(120 nrg, Ol S3anmol) and

eth - pyri 'd' -4 - [ 1, . o :
PSRBT 0T RSB it o Zeme g, The formed mixure
whl weRlodah toirorh Renx@Atbid 21 sfred Whobinl tbhpSatird €U Kours. The

acid in dichloronethane (5 m). The m xture was

regcttiomrr@ldtlm wap rentieaisd methuy el p6INHElowd stirhé asiobinetamperature
OVpanel Igt\r/ zI?llor at d‘f_\%@? egtpa%terg%isi%déﬁ%vav%gtfa?e((%%%lgﬁ?lﬁ% X@amc layer was

sepdrafcd-aadidfied 6ver{sodiuhPsuifate. The organic solvent was evaporated to give 140 mg
fq\/anogrg)zrldln 3-yl)-phenyl]-2, 2 2-trifluoro-ethoxy}-
Oly

Arifjporogriasilyeyy-eHhplipb e - aidine- 2 carbonrite s

. 1%&}1@?&%&@-[4’?—@2(2§9ﬂé§%m- @?&)g-.e@%](')-ﬁ%ﬁjli—lﬁ%@ggg%-r%-carbomtrile
(48l g, 06163 (smolH)S)-36[463 (atyind-66chBdin; pytitd)idindd- Qﬁ{phnen}m]ﬂ?-tert-
3. 47 3.23(m 1 10 6. nt hesi s
buytagyc r@ﬂm]]ﬁ%l@ QTQP{OEUCaarﬁ}_&@9 &P g@ff% PENIBR aar%oweﬁl% ge 0.6
m%ﬁl ki1 4-dioxane (1 ml) was heated at 110°C overnight. The reaction mixture was
yl - phenyl) et hoxyl - pyri m di n-4-yl }-phenyl)-propionic
comtiddo mod@n tdhperitute, the@isvas otidd intd B r@FF witer. 1N HCI was added to adjust

pH to 4.5, the aqueous phase was extracted with ethyl acetate (3x10ml). The combined

organic layer was washed with brine and dried over sodium sulfate. The solvent was
evaporated to give 80 mg of crude (S)-3-[4-(2-amino-6-{1-[2-(6-cyanopyridin-3-yl)-phenyl]-
2,2 2-trifluoro-ethoxy} -pyrimidin-4-yl)-phenyl]-2-tert-butoxycarbonylamino-propionic acid,
yield 84%.
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NH2 To 2-im dazol - 1-yl - benzal dehyde (0.344 g, 2 mol)
in THE (8 m) was added trifluoronethyltrinethyl
w@200a0e3960. 341 g, 2.4 mmol ). The reaction m xtRPCEUSES7/087068

cool g (0,0 15, 5C % 556 1R o R and 3t§|§npgﬁnylﬁz,§) _triffuoro-

qg%qdmﬂl Lﬁl@nmmemtorx%m&gﬁlaﬁﬁe ﬂr@ﬁoﬁﬁb’é&idrv@a(s dissolved

|
vvas stlrred a?)ro om errpe rature hour's

mrﬂle) solatgonaef Ot trdhgra destic eaidtin dmhlnrwn@th@na/\(ésnlf)u ik hh grixture was

d f
sttt Eord Rt R, Boi Bk SRRk & froulei FEF Ihg Bdue was
purERld dhy rmsat%&mc/ﬁﬂgwmzo né SH2) aminie e nlidd-6- { 1-[2-(6-

water (20 m), brine 20 and dried with sodi um

Ccy8pe-patigin-3rklg- Pélélllxlbﬁtz W&lmmtbew}rbyrgmd@ ¢ryligehepyH-propionic acid.
%%M% t‘zﬂmfllﬂlcﬁ d)ldés';‘@gh) g @6’ 5 g'ﬂﬁ”é’m@e}%"hﬁ %pf‘s?& J=2Hz, 1H),

next s

7.96(ANRKY 7459@mdﬂ-D)h'V B6@n, p}H)L ﬁﬂCh mH),(@65(0,7=6,8HY., 6H),M2A(n, 1H),
rifluoro-I|-(2-imdazol- 1-yl-phenyl)-ethano

2.2, 2-
368%}5?6932ﬁh65}ﬂﬂnl) and NaH (0.03g, 0.78 mml) were
added to 25 anhydrous THE (10 m ) under nitrogen. The

reacs i PN $\@th&did 61 (851284 mhtb-4-4 {5 Amifio 18- 23 tMBG or o- €A imidazol-1-
cool ed 't ovlr iR f)femn{v?tp%ﬁ‘nidﬁ{lﬂ-v‘ﬂ}uﬁﬂ&wﬁgnf’ﬁp‘iJhiWQEiﬁr

(0.2 nl). e Tedact ron XTUre ~was concentrateag to
glve crude
4-chloro-6-[2, 2, 2- trlfT/qu-l-(z-inidazo
- et hoxy] - pyri nm« ' 4
LCMS), which wa
32 WD 2008/ 073933 ‘ 868~ ThbHabove crude
intermedi ate (0.24 g)| L-p-botono-phenylal anine (0.140
g, 0.67 mmol), sodiurffcarbegable (0.14 g, 1.32 mol),
and dichlorobis(triphenylpﬁ??phine)- pal l adiunm(I1) (15
ng, 0.021 nnDI) were dissolNed in a m xture of MeCN

re a&.?n‘%) m?#] lt?-q-aé% giggrc?e o(b g ﬁfg g% fﬁ?xﬁ%@ 1ne’£ﬁF ﬁ% ml)-r\bvgs added

trlmusfma%mrﬁndtﬁﬁcsﬂ@ﬂe 3t34190Q 4 #imdd). MhB reabbien Mixtuty Was@Dled to 0-
filtere and t he flﬁtrate was concentrated. The

5°Celdgedigicnkash ing defraradoutyh amEomiwm duppdy (©-03P)ml, 4935 mmol, 1M in

TI@P’I %/vzeuine?cgiseg 33’{1"85 ?c%‘% ﬁlt\kzyserfgs %Ei Léﬁh e m%ge_vv&ﬁg Q{J&f‘ata}fsom

tem@elamrg ﬁ0r35|- Hodrd. ZZ-M (105 &l RaLgdtetl fdnidlthoreaetion mixture was further

stlf@:fyﬁggf?;p 51t @PWWGI&W? et Zyvawrfmﬁwéiﬁm thE’ F(&ﬁya@rﬂnger reduced

pr@é%'u% E@i‘uée ;re’: i%iué ok disstiPMBin HEM 041913 wagh Mh(vé’é%& (g/b'ﬁl) brine
BE) TR L AR (t,

(26 ngl1 aIQd‘mirlai-‘l)n,th SodB8m(sslfatz H'he Fol#ént(vehs r@h@yed?to @Qve(cufude 2,2,2-

iy 7—%—1;-1241%;@580]1 15;%@}1%5%) -offi 831  (ofsg28d g@ﬂ@ﬁi@g ol 3&lly used in the
ndkBiteg- A no- 3- (4-{6-[2, 2, 2- trlfluoro | - (2-pyrazol -1 -yl

- phenyl ) - et hoxyl - pyri ni di n-4-yl }-phenyl ) - propi oni c
aci d2-&mipp+,6-dichloro pyrimidine (0.107 g, 0. 65 rnrnol)) 2,2,2-trifluoro-1-(2-imidazol-

1-yl-phenyl)-ethanol (0.157 g, 0.65 mmol), and NaH (0.03g, 0.78 mmol) were added to

| -yl - phenyl)
%pur e by
ol | owi ng step

anhydrous THF (10 ml) under nitrogen. The reaction was stirred at 40-45°C for 6 h, and was
then cooled to room temperature, and quenched with water (0.2 ml). The reaction mixture
was concentrated to give crude 4-chloro-6-[2,2,2-trifluoro-1-(2-imidazol-1-yl-phenyl)-
ethoxy]-pyrimidin-2-ylamine (0.24g, >90 % pure by LCMS), which was directly used in the

following step.
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OH O\ \ | NH2 CF3 NON 15 To
2-pyrazol - 1-yl - benzal dehyde (0.344 g, 2 mmol) in THE
W(Q 800810739%15 added trifluor orret hyl trinmethyl sPCEHDNS2007/087068

(1 cof s dhouf b Rteid e b o JorontarBrm rog e 0.67
mﬁ@l)oﬁlﬁ caboRAe (mmg 1 @rMﬂnﬁblS'—'é'Eal dY&forolﬁ%@lﬂlenJ ?ﬁodp%ﬁle)-

h was renoved he m xture was stirred room

padl@dqum(lslb (lr5emg dt- OmamOJE)l\Wﬂe:li(ssolwtc) inyagigdged Me(dN (8 ml) and H,O

react.i on_.m xt ur t her s irred at,_room.. . .
LR it il Tnd HEbRFmBhE v sBled 8% ireeggn the microwave
rei@bBMaABOUNERT6 hRd UNRANREES Sk ﬁltefEHeaIfd&ﬁé dueitovass concentrated. The

di ssolved in DCM (30 m ), washed W th wat er (20 m

regpgwag gigsabyod ig Ade@ijaad HoQdd : 19 oaiduwrifisd by @f@ararlwé 'JPLC using

M%@%lvgrt{)/'ﬁ@%s%sgs?)g% %ﬁ{egilt\régyef(stf 02-%11\{1? § H—‘E?—amtlrlllo 6&2 2,2-trifluoro-1-

(2(ithiddrgl- l%l&p%ny.l\)qethhxyd]@rﬂmdﬁ@t blL] phse;d prﬁplbi'me atiall ds@\/ﬂ“ﬂ‘)ﬁ’g salt.
experi nment ro pyrimdine (0.

L }\4+1T29% M NNR G MEEL CPRI0R (g s 3841 tin. 3H), 4.30 (¢, 180,
RGBTy AT 9 DI 080 66 8007 B 2

(rmBIH)p@em(lﬁt ey phEren, 1Fhe reaction was stirred at
40-45C for 6 h, and then was cooled to room

S s A

reac

2id he = gideny
et hoxy] - pyr|n1d|ne (O 20 g >90 Wbpure by LCNB) whi ch
was directly used in YAe fO||0MAng 30 stép. 33 WO
2008/ 073933 PCT/ US ade_iqt er medi at e
(0.20 g), L-p-b phenyl al ani (0. 15 g©Ho. 50
nmol ), sodi um c&r bghat en (0,405 4§ Hyp
di chl or obi s(tri phenyl phosphi ng) - paIIadlun(II) (15 ng,
0.021 nmol ) were di ssgtved ipna m xture of MeCN (2.0
m) and H20 (2.0 m) in a nfcronave vial. The via

was B@alw&zoan@d-bbmaar@ﬁy‘dd @rB4aipx Uhiir@o VRS THEaB @Iﬁ) iwﬁs added
m crowave reactor at 5 for 6 mn. The m xt

triffggromatind rt@aethahﬂlapﬁéo %ﬂ £r2t eyl Hlsnmibire aras @oolwléo 0-5°C (ice
A EEb R S5 AR RSO B R L AR v

adelod.v&hd ics Ppathemastromgivak and the mixture was stirred at room temperature for 6h.
a 3 2,2,2-trifluoro YT a ol -

21‘&%41%% FF!TWP% i aﬁ@ }‘Ieaﬁ%thraﬁn%m&g yrt ﬁﬁwéwf 6 Brcsp <gmperature

foRGh. dS?l%eﬁ AR '%‘eﬁi@%d oﬂ-%tave%ﬁlrrd%fsfbducdd' dﬁ‘é@ui(edf OGe %gdue was

digs]vedOn DGDM (3’0 II@) @vmsheliH)n,th Wa&@ (lle)SlH)ne (20 6d) éllrd, d@d) Qver sodium

u&gﬁt I,;lglrgnsgl%g?af was rernogiga n Vacuo ?o give grude }@Z-trlf?uoro 1-(2-pyrazol-1-yl-

pHey ?féﬂﬁﬁblﬂ(@ Byl B (3 V&mmasﬁdlfe%ﬂ? uded ihithd #AORidg Exdefidrent.

trifluoromethyl-pyrazol -

| - yI9.68Nekigra p}@tnhldw}(o 952 enf-ap macly 22, biveidydrp-1-(2-pyrazol-1-yl-
391816% 81 (%.Cllﬁ g%%o n%ﬁol?, NaH (0.03g, 0.78 mmol) were added to anhydrous
THF (10 ml) under nitrogen atmosphere. The reaction was stirred at 40-45°C for 6 h, and

then was cooled to room temperature, and quenched with water (0.2 ml). The reaction

mixture was concentrated to give crude 4-chloro-6-[2,2,2-trifluoro-1-(2-pyrazol-1-yl-phenyl)-
ethoxy]-pyrimidine (0.20 g, >90 % pure by LCMS), which was directly used in the following
step.
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2,2,2-Trifluoro-I-(2-iodo-phenyl)-ethanol (0.331 g,
wQa2@smdB) , 3-trifluoronmethyl pyrazole (0.136 BCT/LISD07/087068

ol e e SRR Ot oS S el 6 e g mevon

so(iﬁm%%bsnaté)(@m?@h)mﬁeg &1@1116%%%(&113@61’[911%6@@!’11%6) ﬁaﬂﬁﬁiuﬂﬁﬁ) (15 mg,

In a 11 pressuretu e. he m xturée was
0. QZ%D]@H(O(I;) Werbaiuﬂsoltvedrpe¢ mlxtu@)of MefeN 12.0mnl) miaHn@ é%ﬂlmibu in a microwave

Vléa i l’elréacl)\l\v?a% galllé ag tl}ﬁ r)eactwplr%%tu%egﬁftas é?eiteé(gmgg}lcg V\éﬁVﬁ l1heact01r at 150°C
foS 9 Inﬁlat &he Rexmvak aOfilt&6d, \wad thfviateGrasdn finddtat 'IW@lr@dikiue was

purified bﬂul SCO col unm chr onat ogr aphy usi 5 10
dl%Oé\teﬁyn Ml gréHp@ (hdYane then msifigd Ry preparagiv &

Lr
M%n{e)%—ﬁ %ﬁyrAaézso OB{%@PTJsteLIﬁt réﬁt (gé %%ﬁ%}ﬁ 3- &4-% 2.2- inﬂuoro 1-(2-pyrazol-
1 §i}~ﬂlildn|yl)€a‘thnxm}’-lpyﬂnﬁiilﬂ@r 1P-phatd/ 1-groplomb asidas ) , TFA salt. LCMS:

2,2, 2-trifluoro -(3- trifluoro
Mﬁé ﬁ%f\ ES&NM%I(‘IQO Mhz éﬁ’e‘ﬁl}’l)]ﬁ @PRUREAO-3-60 imoﬂé) 43046 1H), 6.63 (s,

r ousgq’uaé_b( é—% 3%?)’27%%% §ﬁ tf%‘g@gqq) ef-gqu% 48%s, 1H).

reactlon was stirred at 40-45C for 6 h, and t hen
cool @3.t oSymiberig efiSPL2atmine-3-ad- ﬂnhrwﬁ-éﬁ,ZW-IrMumber-Iz (3-
(0.2 nl). trﬁhﬁ)rmaﬂwlmrmomLkﬂ)%pnaﬁvlp@uh@embaﬁmumm-vl) phenvl]-

gi ve crug%gﬁuﬁmgaa 6-[2, 2, 2-trifluoro-I- 34 WO
2008/ 073 007/ 087068

[2-(3-trifluoronethyl - pyrazol -1-yl) phenyl ] - et hoxy] - pyr
i m di ne-2-ylamne (0.21 >90 % pure by LCMS), which
was directly used in the néxt step. Crude internediate
(0.21 g), L-p-borono- yIaIanlne(OlgOO48 nmmol ),

sodi um carbonat e (0. .

di chl orobi s(tri @ I phosphl ne)
m )

5 0.021 mmol) di ss@! ved in xt unp,of MeCN (2.0

m) and H20 (2.0 n alm} owave vial. The vial

was seal ed and reactign e was heated in the

m crowave reactor at 1§OC or 6 mn. The reaction

m xture was filtered and th flltrate was concentrat ed

to give crude product, whi ch was di ssolved in MeOH

and Y

Nbo—vi_gl—ig)o];&r{}:&gr% 'g}”(g 018% Eﬁé S%%B{i & 1V ,1.Pm'f}Fd+f3 tﬁﬁh%methyl
p}(r&)oléZGOa}ﬁ6rg)-13ll[an®2Cah(0’(bl9€g 02, IZIIIR)I)J_K2C03 (0.290 g, 2.1 mmol), (IR,2R)-

ot PRyl ARG . P KRGt L e
CO%&ﬂhta 2d{%€?swl;?)1m5g 7%%6 fﬂlr;f% V(fl_i:)%q{ézﬂgg%t l@@?@)l bafh temperature)

fog 15@ (ngle r¢act—x9)n1]1 X 8B Wi dllutqd) witlg cthgl z(q§tatq, aa{} wayhaqism(lquO (2x20

m@ Fgﬂ%_‘jmc? grl%glgy( %uﬂl éulfi (%mw]é Solf golg?nt (gnlie él' H216 product which was

pl(r&)ed%yﬂ\ﬂC@Oco?bm{lﬂclﬁr%nﬁmglﬂ@h@Jsmg 5-10 % ethyl acetate in hexane as solvent to
2-(3,5-dine hl-]yrazol-l-

15
2iye 549)%&;7 13,23 tpflporor §-{3- (ﬁ)’ff@u@f%@iwl pyiareh 4y h=phegyl)-cthanol.
enyl i-A%lﬁ@M?@-'d?ch"l’cﬁb %yrlh@hne (0.074 g, 0.45 mmol), 2,2,2-trifluoro-1-[2-(3-
trifluoro methyl-pyrazol-1-yl)-phenyl]-ethanol (0.140 g, 0.45 mmol), and NaH (0.022 g, 0.59

mmol) were added to anhydrous THF (10 ml) under nitrogen atmosphere. The reaction was
stirred at 40-45°C for 6 h, and then cooled to room temperature, and quenched with water

(0.2 ml). The reaction mixture was concentrated to give crude 4-chloro-6-[2, 2, 2-trifluoro-1-
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2,2,2-Trifluoro-1-(2-iodo-phenyl)-ethanol (0.331 g,
wQa 2@s0mB) , 3, 5-di nethyl pyrazole (0.096 g, 1.PCTus10)7/087068

vy o rael Ty by T Gy tmsdar 2B RGO B >90 %
plge Bg LZ VISP whicdngast dﬂe‘dﬁ{]‘ ﬁse{dlig tid ﬂex‘i‘@t&ﬁ conbined 20 in

pressure tube and the m xture was heated at '
130CC1(Ud¢ hntﬁmddlat@(ﬁa@rg)t Lwrebmfooo pm@lﬁalaﬂihe (Onl gt Uf& nwead), sodium

caffortttet 1, o ThmeD, BB E B TRD It bl et g s me
0.621 w@dwl) \g@eéenl@bwa@ irP4 BhiGic, of MIECK (szvesmp whd 1,042 0¥l HCOmicrowave

col utm chr omat ogr aphy using 5-10 % et hyl acetate in
viple XIdWevid gvas spalehang isagfiopenikiyro wag heated in the microwave reactor at 150°C

B gt R SRS o

pr6d14k5 wiiioh v,as ﬂrsBo’lvécBi,nBﬂ_dﬁ)H%ﬁﬂ@Mr Bzab purified by preparatlve HPLC
T 4 k. Bl i .

“1?‘221?? F%‘%@%?@?tg%ﬂ%@%{l PRy RTPERYRI 4 fiphony -

promoh&dlctcbasraom sanpeC RSy M 1=260. d[ﬂeﬁMRe(dOWHﬁz,\mﬁ)D): d (ppm) 3.2
The reaction nm xture was concentrated t

0
(Hgﬂ\Hé %?’%J&@ Wk 138 (6- 1@){@8?@ (B)528R frat Hyh 099 {dzldi. .45 (d, 2H),
07 I
TR B 32 T rTaro. e T SR n- 2-y1 ani
e (O 195 g, >90 %pure by LCI\/IS) V\,hl ch was dlrectly
usedd.lh tSnthesid b A 3Th€2-9
(0.195 g)xb- bhgﬂﬂbzgrﬁatrﬂiﬂlmml-eahm}nﬁfrilﬁld]ﬁ)-4qgl) ﬁhéhﬁvl] -propionic acid
mmol ), sodium carbonate (0.10 g, 0.95 mmol ), and
di chl orobi s(tri phenyl phosphi ne)-palladiunm(l1) 5 (15
ng, 0.021 mmol) were dinssolved in a mxtare of MeCN
(2.0 m) and H2O ( f)in a migrovavelyvial. The
vial was seal ed, dyT ea ' as Preated in
the m crowave rea 2 ' The m xture
was filtered, and the filtffat¢ was concentrated to
gi ve crude product, whélh Ndi ssol ved in MeOH and
H20O (1:1) and purified by prleparative HPLC using
I\/EO—V H20/ TFA as sol vent syst¥mto give (9)

(5, St B DSy Pyl 1331 2 Lty Pyt pyrazote

(009%Y} 1 PYhBT)dCHE ggrmb)g phefilo]); KQCQP((DIDC(:}‘& aci ﬁimﬁﬁ) I RLPR)-NN'-
salt. LCVs: M= H- NMR (400 Mz ppm
dlmeggfl -cyclohgypne-3 23(ga1(1me (91998 £30.23n100k) ach}oluegle:g@O ) were combined

1n%520’ Q&Br’%gs#edrtgb% 'Fl_npld }_r‘;I)l’ ué%ﬁg’ 'Egr%’tedl atﬁl?»f)‘(cgkoglgga(t'_% :cen?pe%q?re) for 12 h.

Tl thikt{rs wak dﬂmted@vlﬂlﬁethﬁ}aﬂéth&ﬁna vafshed with H,O (2 x 20 ml), brlne and dried

(S)-2-Am no-3-f4-(2-amno-6-{2,2,2-trjfluoro-1-f2- 0
OVRE p@,d,lumfglfate Removal of solvent gave crude product, which was puri 1ed by ISCO

CO@NIB@E&IOHIET%[& p&l@/ﬁfﬁ%}é é—ll V2% QH%}KCQM{_Q%QJ(%G%S ¥oemhe @We 1-[2-(3,5-

propionic
dimethyl-pyrazol-1-yl)-phenyl]-2,2 2-tr1ﬂu0ro ethanol (120 mg).

2-Amino-4,6-dichloro pyrimidine (0.074 g, 0.45 mmol), 1-[2-(3,5-dimethyl-pyrazol-
1-yl)-phenyl]-2,2,2-trifluoro-ethanol (0.120 g, 0.45 mmol), NaH (0.022 g, 0.59 mmol) were

added to anhydrous THF (10 ml) under nitrogen atmosphere. The reaction was stirred at 40-
45°C for 6 h, and then cooled to room temperature, and quenched with water (0.2 ml). The

reaction mixture was concentrated to give crude 4-chloro-6-{1-[2-(3,5-dimethyl-pyrazol-1-
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2,2,2-Trifluoro-I-(2-iodo-phenyl)-ethanol (0.331 g,
Wazmsmmts:) 3- phenyl pyrazole (0.144 g, 1.0 nP@I/PS20CUH87068

K2CO3 .(.0.290 g, 2.1 _nmol) .
bRty SRR b pep e i dre B:IS Er b X By LOMS)
lecthagd%&lﬁus%ﬂ!@nih@'fb‘l%b@iné% @pm) were taken in a 20 20
m pressuré tube and the m xture was heated at 130C

( o: | Thyearhde mtqymﬁéuat@r(é)l 9 @, 11p- H@rorfbﬂlehenmiai@mmedovbﬁg, 0.48 mmol),
soffjurt' Bt (b, f.L 0 DR, Ep PRIt dob Ry Palfdiuman

(15 @hg/ €002 Eﬁlvrﬁ)lﬁw@rfeldﬁlﬁo%@ dug tnixtwhi FMy@Ss (ROmhlf) kREHBY (2.0 ml) in a
| SCO colum chronmat o?r aphy using 5-10 % ethyl acetate
mjcposseatd. dde giil wanscalel, apd gagtion mixpurepygsthicgigd 1 the microwave

reiclég'r a(tim()‘%] ?di)@émgly r’lﬁfeg%ng url)r% Halsn ?Elg%él z](néiechg ?ﬂgalte %Zggdn&ntrated to

gin@rodulle paddct2 whidhfwasatigelvell 2z ¥&OH and H;O (1:1) and I;uriﬁed by preparative
B TR RN RO I I

(3852%%&@# %ngégast ?})ﬂ@eﬂgnylg ger ) Mﬁ&g%;h ggggﬁﬂl%ﬁ 45N Bhenyl]-

pr@@hidszmaoﬂmaat nowm#msz@ PEL-NavIEk (mbemmn@m;m)os (ppm)
omtenperature, and quenched w th wa

0.04 m).
AR e tmali ool iy 24015 38DV L ATGHD. 7.68 (m.
f [
2%)h§?)(/)%82y}?)a{z7%?% P? 6%2){1 H) 8 gy]ngy? Hn(sdlnr?)Z yl am
ne (0.110 g, >90 %pure by LCI\/IS) V\,hl ch was dlrectly
usedo.lh tnthesis ofiSHe 354 fef2i29] poifoat-¢
(0.110 g)pvrlaz([l-buhmnpﬂ}&ﬂwm&-@vrmdﬁﬁ4-®5)9plcgnvﬂ ]_ﬁﬂ)monlc acid
mol ), sodi um carbonate (0.050 g, 0.48 mol), and

di chl orobi s(tri phenyl phne) -palladiun(ll) (8 ny

0. 010 mml ) were dissol a mxture of MeCN (2.0
m) and H20 (2.0 M) in 3 icrowave vial. The via
was seal ed, and reactlo m xture was heatgd in the
m crowave reactor at,IBoC for 6 mn. Theym xture was
filtered, and the )

a crude product
(1:1) and purif

(S)-2-am no-3-[4-(2- (zfn;ln 6:N{2,2,2-trifluoro-|
-[2-(3- phenyl -pyrazol - 1-yl) i phenyl ] - et hoxy}
-pyrimdin-4-yl ) phenyl ] - priepi onic acid as a TFA

I 4 CD3CD
3 22T ilyoro gogerphany - cthangd (1T | metgh Sriehb yrazole

Y/ 71 '

ol i ST 08 1 B
diggjhyRcyetoinoage-f 2-dizmaei (0926 £{ @2 2ngel) and falome-(10 ﬁﬁ)mnaken ina

2P s PRGN TR s hrtrchat 4307 (ihpifqmperatur) for 12 h. The
mBERR AR IdEuRE VA tNtEY 1 acethte/ anPVashed with H,0 (2 x 20 ml), brine, and dried
over sodium sulfate. Removal of solvent gave a crude product, which was purified by ISCO
column chromatography using 5-10 % ethyl acetate in hexane as solvent to afford 2,2,2-
trifluoro-1-[2-(3-phenyl-pyrazol-1-yl)-phenyl]-ethanol (75 mg).

2-Amino-4,6-dichloro pyrimidine (0.041 g, 0.25 mmol), 2,2,2-trifluoro-1-[2-(3-
phenyl-pyrazol-1-yl)-phenyl]-ethanol (0.070 g, 0.22 mmol), and NaH (0.012 g, 0.31 mmol)

were added to anhydrous THF (7 ml) under nitrogen atmosphere. The reaction was stirred at
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OO\ \' I NH2 CF3 NN NH2 20
1- (2- Brono- 5- net hoxy- phenyl ) -2, 2, 2-trifl uoro-ethanol
W@ 20088933 2.0 mmol ), 4-nethyl pyrazole (0. 164P@I/U220ﬂ7/08706s

| .057 g, 0.3 | K2C03 0
AR for (hraiaRihes ol i el bispliomas SRt 1od Wi aftsrl0.04 mb.
THe Ra@i6h Hixtfe @am&n@ﬁgd lPbive E‘I%dé 3Q:n18rd-60EY. B2 -trfluoro-1-[2-(3-

conbined in a ressure tube, and the m xture was
phvepl psdazal- liséb}piu(rml]l-et Mﬂ-pytlgn@l@f%ylamel)e (01 02>R0 %Tpare by LCMS),

tur th ethyl acetate and washed with
E\Iﬁ %Q\Agé'lﬁgﬁd ef%fllqmggs%ﬁd dri ed over sodium

sul fﬁteeem&%eﬁwﬁlbd@fe (eqlm MLL-gDoeorid- eusilalam&ctomso g, 0.24 mmol),
whi ch was purifie col umm r omat ogr a usi

d
soginpp cappesndis (0. Ok, &t‘bgymﬁloﬂe%%dd@mbs%‘lﬂpémy ey on adium(Il)
| | .
€ GG Ml i miyreof MSCN R i g om e

m(c@@xza\mﬁlal T h2 v Trak ktalat, @nd deaction mixture was heated in the microwave

-[5- h 2-( 4- hy] [ -1-vyl I h I
re&q[jglbeggt.’i BQCX ¥Q§(§ rém:g g_ﬁ"el{ﬁ%x ue%/ (V%g %lteredyan)d tﬁe %ﬂlyatg wgg coa}lrégntrated to

S g Sl e gt e

proprraxweddP b mying v e(dH 1,00 TbAIas saleewt sf@erh2@ gove (8)-3dmino-3-[4-(2-

o lR1 2 i ot e P SN PR B na b Bimicip-4-yD-

phtRO% ]}(ﬂﬁmﬁfé aHHQsaT-ﬁ?@sar@ ALNIS: NBg=khd. “ﬁ@ﬁk/lﬁ'MjOO MHz, CD;0D): §
concentrated. To the residue, 5% nethanol in DCM (50

(ppin) 3. miém,ak}b)eal 38Time 1H, it 3 @, I/I/a)s6f8|()l(s ditBd7.00ke 1H)) T.3@&7&8 (m, 7H),
conec r.at 0 crude product 5 which was
7%2&8113(%’:?%:9 (%%% %‘%cfﬁ {30 M) and stirred for 30
m nutes at room tenperature. LCMS indicated the
conpd.e8.i oS iithedid6f (S%CAﬁlﬂ{b-W[ﬁjﬂz-ﬁﬁﬁhé—%d{ 200, Petifiliorol L§5-methoxy-2-

ﬁ

reacti on mLpk of:? e&hB fdil¥Sy1)-phenyl]-
product, tdhi I SS ve
and purif :ry—p'r'epar ative HPLC usi ng I\/EO-V H20/ TFA as

solvent systemto giv o
(S)-2-am no-3-[4-(2-am/no- -{2,2,2-trifl uorjp

| -[5-meth

oxy- 2- (4- met hyl - pyRazeN-1Zyl) 10 on

phenyl ] - et hoxy] - @ di n-4-yl) - |']-@dropionic
acid. LCVB: Mr1=5437 : ‘ Mgz, CD3EDR): 6 (ppm
2.20 (s, 3H), %ZZ(m H)ll, 340(m I H), 3.84 (s,
3H), 4.35 (t, H), 6@&3(&' NH), 6.98 (m | H, 7.18

(m I H, 7.26 (m 1H, 7.40 (d, 1H), 7.48 (d, 2H),
7.66 (d, 2H), 7.96 (d, 2H). ®&H17. Synthesis of

g g) 1% (f‘ g‘romo % rneth&xy ShenyB ? 2 é(t huor’o étl%ano t({ %ﬂ) % drnrnol) 4-methyl

S g )90 A o, 152

imethyl- cyclohexane 1,2-diamine ( 0. 071 g, 0. 5 rnrnol) and toluene (10 ml) were
combined in a 20 ml pressure tube, and the mixture was heated at 130°C (oil bath
temperature) for 12 h. The mixture was diluted with ethyl acetate and washed with H,O (2 x
20 ml), brine, and dried over sodium sulfate. Removal of solvent gave a crude product,
which was purified by ISCO column chromatography using 5-10 % cthyl acetate in hexane as
solvent to afford 2,2,2-trifluoro-1-[5-methoxy-2-(4-methyl-pyrazol-1-yl)-phenyl]-ethanol (90
mg).

2,2 2-Trifluoro-1-[5-methoxy-2-(4-methyl-pyrazol-1-yl)-phenyl]-ethanol (0.090 g,
0.31 mmol), (S)-3-[4-(2-amino-6-chloro-pyrimidine-4-yl)-phenyl]-2-tert-
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R-1- (2- br ono- phenyl )-2,2,2-trifluoro-ethanol (1.53 g,
W@ 2008073933 3- net hyl pyrazole (0.492 g, 6 mmol ), PCxiUS2007/087068

!Jgt%ﬁcgr%)g}qaénﬁozgr%g{o)ﬁgt %94%3&/2((’212% ﬁ&%ﬂ]&ljo-gi Fgoda%w ﬁ?eml) Cs,CO;s

(O (493 ]g7(1) 59 rnr%laol% WEOLImBAE trol Mﬁ?@wéé’eow&?ﬂ ahd WRABd &Pf@] GefGr 45 min.
in a mfpressuretube and the m xture was heat ed

Th’Eﬁt mm@@@wa@l lltergtand cengsatratedr ) tlflfmesmge % mietanpkiad?¢CMN(50 ml)

d%(r}e; ﬁgnwseuv%%?ﬁlwée(P @hz%h?ﬁ é@sﬁ%g?e%grdgﬂﬁﬁg%% c\llrmﬁ(fehproduct
Wﬁl'dh frab eakefRe Dy 8d TPA 1§ UGM 180 SV datigedda JOrmathueds at room
whi ch was purified | SCO col um chr omat ogr aphy
tepppiggrs- bO @ﬂwytedéhfe@oaméemqn dharracten wih 3émedtp<§0duct The

regétl\?%é‘&)c‘? f ? s rc%nclent[rege% gp %E? ﬁrulde Blg/ordg%tC)IWh ch was dl%solvefi]m MeOH and
Hidﬂ e],’l 0), a(ldpl&lf@i)d by2préparﬁl@ve4HEL@ Iusifng(MGOHXHzIOXT BARG s¢lle system to
2,2-trifluagro-| [[2(3- -
glm@z?oﬁm}nﬁ- 4 gﬂq@ﬁgﬂow &8 R lupm- Bl grmepayy- %rébmfthygﬁarazol-l-yl)-
hyd THE

P o A B ek Y et on vas

st i rE@MSaM-4iG-545C HNVIRG 400 MHnd GD@@D)CéQﬂ)IﬁﬁI) 2.20 (@erm) 3 22 (m,

t enper at ure, andc%lienched with wate

Ipp3 #0d8% OH3gB% BeTiludatty b7 664 (s, léflcic@ ?%ﬁmmfls& ing (WaslH) 7.26
e t f
(n%@?ﬁl 2%% ad 61?1& @4%(&’9@}2'8% 2H), E.% Ed 2H).
nmet hyl - pyrazol - 1 yl)- phenyl] et hoxy] - pyrl m di n- 2-yl am
ne (81D Synth&ivn 2 (2~ AR)s2.22r teiftuoy
used in tlheth‘vl)-lplvmmohd] xdl—plnenv'l'lhﬁhoxv.}dgvmmicﬁn-mevi)-@henvl] -propionic
(0. 750 g)acid- p- bor ono-phenyl al anine (0.420 g, 2.0
mol ), 5 sodium carbonate (0.430 g, 4.0 mmol ), and
di chl orobi s(tri phenyl phogphi ne)-pal l adium(11) (30 ng,
0.043 mmol) were dissgked in a mxture op MeCN (7.0

m) and H20 (7.0 m) (n m crowave vial || The vi al
was seal ed, and S m xt ur e S 3 eoi_ln t he
m crowave reac at 150C for m xture was
filtered, and theA % e entrgf'édto give a

crude product whi ch 'sslved in MOH and H20
(1:1) and purified b;PFpo '}5 Mrative HPLC using
MeOH H20/ TFA as sol vent sys emto gi ve
(S)-2-anmino-3-[4-(2- am no-W*2 {R-2,2, 2-trifluoro- |

[ 2-g3- erﬁl ﬁ%ﬁﬁg oly. 21 TrYﬂl)or@ Reybll(1 %@ ho )Sﬂmol rnethyl pyrazole

r|m -propionic acid as
(Os@IZtg, 6In@hﬂ) (mm(estm 2, > mnum)(mma\(azm g;DS@I)wl),ﬁ(lR(Z}R)FI)I N'-

dl}lbeﬂlYé'gﬂoQQaﬁ? ?ﬁ;cﬁaé}m@éb 1 E% gy F élr}]f%é toggﬁneikggmlhw%rg combined
1n(aCBO rﬁ%ssﬁr@ﬂibé Mnd 45 mixfurd2yds 'Heat@ﬁ")at 130°8 (ol @ath%@ﬁlper&@re) for 12 h.

nt hesis of (S)-2-am no-3-[4-(2-am no-6-f
Tlle.t[eqs:t@m npixgre wagdhetedyith cthyl acetate and washed with H,O (2 x 20 ml), brine,

anﬁycﬁ?e oo)v'erl ng/Iﬁl ?ﬂ?at% %m%\g]zal %f %orlb%llt %g%o (ed%u X@qﬁ&%’%{‘c‘hdvivas purified
by ISCO column chromatography using 5-10 % ethyl acetate in hexane as solvent to give R-
2,2 2-trifluoro-1-[2-(3-methyl-pyrazol-1-yl)-phenyl]-ethanol (1.8 g).

2-Amino-4,6-dichloro pyrimidine (1.2 g, 7.4 mmol), R-2,2,2-trifluoro-1-[2-(3-methyl-
pyrazol-1-yl)-phenyl]-ethanol (1.8 g, 7.03 mmol), and NaH (0.380 g, 10 mmol) were added
to anhydrous THF (40 ml) under a nitrogen atmosphere. The reaction was stirred at 40-45°C

for 6 h, and then cooled to room temperature, and quenched with water (0.1 ml). The
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211 (O\ \ I NH2 CF3 NN NH2
1- (4-Chl oro-2-iodo-phenyl)-2,2,2-trifl uoro-ethano
W(Q@OOS/A)®3993 2.5 nmmol ), 3-net hyI 20 pyrazol e (0.PGDUSZ007/087068

re%c %@m’ml r? was corgc%ntrated % give affgn? J 2hloro (9?& 2(,22 8‘[1‘61ﬁugr0 1-[2-(3-
méthiR-giRhzdN 1’!;1) 9h€[§ﬂﬁé’thognfﬂe@ﬂﬁ&ﬁt@y&nﬁn@d3m;% &G)O(OJ% pg?elby LCMS),
g, 0.5 nmol) " and

‘ r d "t ol uerie were conbi ned
whigh was direetiused inithe foldowdng epni xt ure was heat ed at

ai | ub s B R0 i ep bty R B B, 2B Snmon),
sodfinirtarborkitd (0843080 A . (Chinh ), @Ncﬁdlcﬁl@%ﬂtﬁﬁrﬁiﬁbﬁyﬂbl@ospﬁi@ig})jga’:ﬂadlum(ﬂ)

of solvent gave a crude product wh uri

(38yng. §&33 demakinvesn isvalyesgnagntuis PhYISN (8 @ﬂ)r@,nd H0 (7.0 ml) in a
|
R S Sy RO P b A toppddn e grippoave

readtblua)rlde)%(t farvohin( 272 mﬁg)re was filtered, and the filtrate was concentrated to
€iYt b GBIE DGR 3 i&gﬁ; Pyeé?ﬁﬂeqlﬁ%l}lg IO hdpindea'sy
prépraciyd P @ ud ﬁ\@ecﬁﬂﬁn@mw oL g%é % i WeRBRAWing3-[4-(2-

tert-but oxycar bonyl amno- 39 WO
arﬁiﬁiﬂm-a@ﬂ-ﬁﬁ?lﬁﬁ@l [ﬁF(éﬂncthylep}aﬂ:Zodi-l(ﬂ) Gy -ctBog5 -pyrimidin-4-yl)-

4-d 4 m 2 O 533 1.64
phﬁmslﬂ*)pm%}le aé@ﬁ%‘?ﬁ@éx 1A )&%gnw&e% (#Mitfe CD:OD): 8
0, S SO0 0,50, S 0

(i IH)Was4 éctidéﬂ hﬁbl(rntcﬂé) ﬂl8>2t(ur eHlaE9T (d, Cehed. The
filtrate was concentrated to g| ve a crude product,

MRy e

|nd|cate 5 , Y
product . We was concentrat ed to g| ve a crude
product, which was dissolved in MeCH and H20 (1:1) and
purified by preparative HPLC usi ng MeOH H20/ TFA as

sol vent systemto gi vel/\l ' 2L am no- 6- {
1-[ 4-chl or o- 2-§3- nrt hyk-
-yl)-phenyl ] -2,
pyri m di ne-4-yl)

, |d@4$1aTFAsaIt
LCVB: Mr1=547. 'H 4oo| by, CIf . 6 (ppm 2.30
(s, 3H), 310330(mC,2H) 2 1H), 6.32 (d,
1H), 6.74 (s, 1H), 7. (q, , 7.38 (d, 2H), 7.50
(m 2H), 7.72 (m 1H), 7.90 (g 3H. 6.19. Synthesis
of

( S) - B{ARhlvoe-3-ipde-pRereiy- 13,26 ifIRorD-§thansh [ @840 @-X Bmmetl hyFmethyl
PSRl @230 2y ey il € D0 Q mpigdk B2EPR LTS oyt Fingo-
(lR-Z‘R)yN'\%\TO likﬁ@tvﬁéF gclé‘h’éxﬂ{eopQQﬁﬁrﬁm@% G7eE b nRsdIPanddldendl(10 ml)
were combined in a 20 ml pressure tube, and the mixture was heated at 130°C (oil bath
temperature) for 12 h. The mixture was diluted with ethyl acetate and washed with H,O (2 x
20 ml), brine, and dried over sodium sulfate. Removal of solvent gave a crude product,
which was purified by ISCO column chromatography using 5-10% ecthyl acetate in hexane as
solvent to afford 1-[4-chloro-2-(3-methyl-pyrazol-1-yl)-phenyl]-2,2,2-trifluoro-ethanol (240
mg).

1-[4-Chloro-2-(3-methyl-pyrazol-1-yl)-phenyl]-2,2,2-trifluoro-ethanol (0.120 g, 0.41
mmol), (S)-3-[4-(2-amino-6-chloro-pyrimidine-4-yl)-phenyl]-2-tert-butoxycarbonylamino-
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The title conpound was prepared stepw se, as descri bed
bel ow. Step 1: Synthesis of
wa 2q084396310- 4- chl or o- phenyl ) - 2, 2, 2-t ri f | uor o- ePCIENBIVE7/087068

T 500 2 ked RB fl ask
praBieRisTOr (36 5D 7S e Batba e e S A 8534 o1 64 mmol
wgﬂe coﬂl@&emh)zo QRIS ﬁlb@t e tRCiktGR oo@sttfeﬁteaa& MY0°@VRE 12 h. The
he ice water bath was renoved, and

mmmcmwhtr@md» be rtﬂzeme@da@l 1§ %wt@anomd)ﬁi’vbﬁ)() mlsvas added and
added. The eated to.mld.reflux for, 12h,.
thEPB’étPées‘ga oﬁltﬁrﬁ‘i f'i afé][“ia W%éaconﬁ%ﬁ‘iafe&% & By ?E% %ﬁ‘?&“cjt which was
tak&aMb. THY/BRrHCIOBP Inglt 115041) ahd tHeeresi8aed mdurctiAg stigde bi £0145°C for 12h.
m xture was concentrated. Crude product was dissol ved

LEMSandisptsd dreeommetionmiigactign wiih)desiiggspreduahi {The waxtare was
coppihulie el (L Ao T R e MLRQH B RR.01:1) and
purlfed 2y poepanmiv4-HINLO ngnd 8eOH/E1L,0¢T A aetdiydnt egdtan to{ 2ive @S$)-2-amino-

5B 5 o4 L b Do e o DB 1 T roghony -

i€ d
Py L BB EplopiiTdota b PEFAGRSE VS MRE=s AT NMR (400
Mattd €D; OB0: &@pﬂf)%}ms}&%ﬁ 3RCT3. 100 )) 82068 1H), 6. 32 (d lH) 6.74 (s,
Tetrabut yl amoni um fl uori de 1N%$2.5 m) was added
1) GRS BD: ¥ (et b0 s 42 (kid 790 (WPt o r oom
tenperature over 4h, after which it was stirred for |
Ch 3§,16.00Q it RERES ASYREA mindd2-[4-8 26l iR6L6TIRC Y 4. R hI¥#8-2-(3-methyl-
concentr 20191-9h Yhe _20J A ﬁﬂ ro-ethoxv}-pvrimidin-4-vl)-phenvl]-
- (2- br ooz & S DT E TN VL e 2

trlf|U0rU = NEL NOXY - © u;xyj-trlmsthyl silane. The
crude internediate was di ssolfl%/' ed in 5 nmethanol (100

—

il =i

m ) and 6N HC1(100 ml) was aqgdéd. The mixture was kept
at 45-50C for 12h. hanﬁ s renowed, and the
crude was extracte /WI\ h di chI romsth e (200 m).

The conbi ned DCM | a @stte h Oaq

NaHCO3 (50 ml), brine " iri ed over sodi um
sul fate. Renoval of . S S

whi ch was purified
using 1-2% et hyI
afford 1 10

(2- w}mmiéewﬁﬁ@hdmh erephdeddrepmiset 64 ddsuibeat-teddanone (10

g, 70%1 H-NI\/R (300 Miz, CDC13): 6 n) , thasonc. To a 500

mP2 Jlecgkg%i Z{Eﬁﬁ?ﬂ%gﬁghgﬁ% %_IIE\%/IEIIQnFB{LF)mE& 8?@0@'&1@ %@5 Qdﬁdq%ﬁgl chloride

(2212 8L, A6¢ keab] RBopivasslat 0iebS C ddedhtS-tath)methild nGBSThe ice water bath

oxazaborolidine (7.7 ,, 28 mmol ) und nitro
W RS AR HoREb RRQT ErN 28 d o Pt idddd “rhe mixture
whSHBARIH3b ‘rﬁlﬁl Ifeﬂﬁx £ 190D Prodi&ss o afl b Ao iweds Lﬂﬁ(ﬁn‘ﬁﬁ@&i by TLC and
cooled to -78C (dry ice/acetone bath), and
LaMS2 fbﬁterrmm@latlhh of thepheatiph) the reaction miiftheor o @npentiat. Crude

0 39 [). in TH add d dr
oo Y 1 TR i o BBl 2 s A B MR g0 mi. st
aq. BaHCERNE0 WA} bsiht (S adridd@fer km@rsatfuteeaﬁdwon%tﬂated to give the 2-
and further stirred at -32C for another 24h. 3N NaCH
bromger-ghlpropkenzaigdeid methyl astre (2081 19g). bdtieh wasdiFesgly asedin the
foﬁx b ezat er 20 bat h. Then 30 % hydrogen peroxide in
i E 50 mM) was added dropw se over 30 m nutes.
The 1-Beomadethldrattenyes acie mwied ,estaﬂ(:i 2thg S0intinul)én Yasene (200 ml)

stirred at roomtenpperature for
was cooled to -70°C, and tr1 uorornetﬁyl trlrnethyl sﬂane (13 ml, 70 mmol) was added.

tol um chr omat
2t 2 e |n hexane as solvent, to
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The organic | ayer was separated, concentrated and
re-di ssolved in ether (200 m). The aqueous |ayer was
wezasarioesl with ether (2 x 200 m ). The conbi nedI/US2007/087068

Tl o g e [ DR BBt R T SR A Tgpvas allowed

to4var®ab \f&ﬁh t&ﬁﬂ/&atﬁfe‘&/%r AR QGUE WhiMRi iERay @R rdaUbH {0128 rB¥m temperature.
col umm chromat ography using 2 to 5% ethyl acetate in

Theacast®nagixgut wenconcgnigitod tadgisé thedraded dH@tbraso-2-¢hl¢roephenyl)-2,2,2-

>950 )

g ety B RS be ek R o BRERE R, R g e in
m@ﬂh@ﬂiﬁl [(16®mB, 24d N HCW Qll’OO'rﬁﬂ) Rap allded8 . ThegnikiPe Uas H&yt 1095-%9°C for

). "H-NMR (400 Mz, CDC13) 6 (ppm 5.48 (m 1H).
12?1 zMet{l@nol peap remoet, gl the cjude 3s Srpe tgi wih ﬁtqhégp@e@ﬁne (200 ml).
T@r %P{bﬁ%%ﬁbeéfﬁgﬁtg\?amégi%& A ARETASY ('56 n}ﬁ,)ngy dSl() Igl),zorgle (50 ml),
anid-dticd >vbr mmsmfdte;nrmemhm wE 30132@1]2 gavd élt tiuldel produet tvaivhlwas purified
byﬁl#%i(? c5: q@ﬁp cbg)%@egg%al)o uémgnlmq% &@az 2 %e 11(511567(2186 asisi)grsegt to afford 1-

sl R v o i o

CDOL 82@)@111)17 Jor(@sl$Dr 265 @b aid0eldi)ed to 130C (oil bath
terrper at ur e) ] f or 12 h2 41 V\D 2008/ 073933 )

...... orQsqthanol. To

ca‘%chgl lfotr el ( Rffﬁt 'gg? 284 ﬂll ‘gluf' 2ﬁ23onéezf R:tpﬁ)asyv)/as added S-2-

dri over ate. Renoval
ms‘uhykf@BS ogazﬂéma)lrdm@o(é 76rm a8 ahmobhindbr meregg and thedesuhyng mixture

W?%%ﬁ%ke@%ngg%%%&gﬁg %?r%g%{ u%lfgreasctljég n(i/lx%reh (y)vas coo?edel to -78°C (dry
1c£/ﬂce(€$ﬂeocfa%)2ar(d31' E@Bﬁﬁfﬁo @%hﬁ%@-bhé‘ﬂy}') %/R}thﬁﬂ)dbl]o ~dhéhoAe (40 §, 139

| uor o- et hanol

m(ug@];B)THFG(AI@ppmi) W2s 8 eﬁ dr@ﬂylse QV@@@mThQ @actlen Q@J(tgre a4 allowed to
w%ng‘g)( 36"%%{1 ﬁvgag 25’9 I(rg(} at]thgt’temgérggl{fed for yéfl)h’ an7d él%ld sti}’r@d'at -32°C for

antofher 241»Anm <Na3)I-E 502 FiaR adfed) Bad the4o6 MO dh Rrab SeplREAVY ice-water
razol - -bhenyl | -2 2 2-trifluoro- et hoxy

baﬂbyﬁem g4 % Mdgpg)en pR@ridelin wates 62 Yhind) veasiadded ﬁr;@leS@sxVé? 30 minutes.
Tlgruj:? (s BhA as%el%ngé‘gg% he@ﬁ%ﬁﬁ’%% %%t:ftjrgd' {E'P&Q}{ Itémlgergtu?e for 4h.

['uor o- et hano
THS)rg@nif {hyeﬂwasrsdpafaﬁedg bdmmtmyd ard Ifél-d'iﬁoﬁfeﬁhl) et}hble(rm{) Jml2- The
tert- butoxycarb 0 acid (20.03 51
AquRYS)layef was &ixtsa&s W(t séleﬁ{%o 3§ Té@@?mbew Oégagnc byars were

Wﬁgﬁglti )évg] oo 1(8 (chf')?f x 1l % tﬂ}f’ HRGE, kil drd o V%r sB@mH ﬁﬁf&tea Nekmoval of

tenper at ur e)
sofeat mgzrmksprocﬂuqt ededthi woas mmdiedﬁ)ylcbbmudcmeatﬁ@ﬁphy\mmg 2 to 5%

e conpletion of t reacti.on, the m xt Was o
et eafTR bl b Seh bl e by ol scahn b bB fabe a5y he
al YO %dﬂgﬂwas-r sth'hQ@J‘erm' RYS{c (88315 RPsYAh &d1 raﬁ@@het%lom
with brine (150 m). The solvent was renqove gi ve

phenylge, BOG frao-edtasdl Qﬁbgﬂ?ﬁ Y0, R160 Yes )t aHéﬁMRn(WHE/IHz CDCly) 5

oSS o R ™ < e e et

r enegBh RIS AHIMSAUS R-3YBLchRRS- 2638 Lh&RYIES) riddl N VIR BRERPY2.2.2-trifluoro-
acet ate éZX 100 ni ) and concentrat ed separ at el Yy to

cthanobyBrl- Zﬁbroumr%ahbauplmnwbh%I 2¢t6iflBorgyethanohtldsdSef 54.06 mmol), 3-

IR BeBR GoP kS it VTR 16 bR GEGAATRG I b mmob.

(1R,2R)-19, N %mfﬁetmpwoeolﬁgmet Db ldeimiandl . pAHgMES. & nmoWpsn Bt REe (80 ml)

were combined in a 250 ml pressure tube and heated to 130°C (oil bath temperature) for 12 h.
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30

35

H3PO4 (40 m, 85 %in water) and water (300 ml) then
50 % NaOH in water to adjust pHto 6.15. The

WO eopermsure was rai sed to 58C and t he above arCTUS2007/087068
aquequs sol ution s adde

Thasearigh ot oAkt (h 610 biCeBE: sneed g4 100 mb. brine
an@@égd $8 sbiidn fatch R PIdVAPSE IR/ de@%ctr@d%t eit, Gwﬂiclﬁ Qvas purified

pon conpletion of addition, precipitated sol i d
byVuBEOf dollvran eldtoanthgwadly edingist H %oqthyljatp@tgte(lg, besmeys pglvsat to get R-1-

[4-&&%&%:{3%&&1@?@%&9&?@? \pll?en%l ]Lﬂjf 2-(tnhu0ro-ethanol (13.5 g; 86 %). 'H-NMR
(46@;4}%2{ ol )05 s 330RL B, -4z @H; J@}d(i -IphesRkid; 2H3,7220(s, 1H),

uor o- oxXy}-pyfimdin-4-yl)-p enyl }-propionic
7311(dd1H)2658(dg,1H95 % LCMS and HPLC anal ysi s indicated

VgtfzngV%eD}%thﬁ 2. 5@-‘[1‘1@5&6%‘[@&&@ D@’ﬁﬁneﬁn@)—vlﬁ-‘bﬁm\ﬂh@rcﬁiﬂcﬁﬂ@amd ethyl

reaction was added. The ice water bath was re

es@ndlz:] lhEAdéemtz -6hmethyl-pyezolakyhadeed 1312, %Ulfh@@f@ﬁnol (17.78 g,
el I T O R OB i SRR Sh aflensl-RABEL VaS

buééag/gaﬂ%ﬁylaﬁﬁﬁ)-pr@f%ﬁ@%ﬁptzwmtg 55 apnalpyll 4-dioatat (ézso mlx and Cs,CO;
The aqueous sal ution

(78 &tau ) Eonalh s ombiasd nep AR HRT o b B2haskRga Bl Rorgo-c ol

AL A SRR St MO .

codtpitlonagelicrcactiony e maturvash eeblod torb0BET mel watdr (250 ml) and THF

t d
(46‘? ?Igg\zr\]fgrrpaat;ige Eﬁﬁl@c (I?Jr\é%[até ?aé(grtg‘é(gg Wg)rgra? %t s %({_I \ghgggn? Qtéé ml). The
so?x% Hills Fe%{omtcpgl[v@ PRYc @ 9r0'§ec%c?1§1€éﬁh@| whiBh ReMen in THF (400

vent to give (S)-2-am no-3-[4-(2- am no- 6-
rn{)R%N[ HA-260 on - 'ﬂ}e(rﬁl-xmrt: b hentedatA5-40°¢) fpr hHenliF was perpoved in
-trif] uoro-ethox
Va5YP i eamma&myg ?q%'}ﬂgﬁ gliy?r \6?5 %trgﬁ‘ﬁeg with 1aopri)w§/1 acetatte é2x 100 ml) and
CO(Ilg&ltélgad s%gare{@he/ll_{ﬁc’ Lr@dii'éf iHeYinfdacRE a%bhol BG\B. Ntthces obikmaining organic
6 (ppm 1.10 (t, 3H), 2.25
soQ@,nt @flebe re@oge‘d fr()mthQ&gueogs ﬁgct(omunﬁeq_})acuwnoo (g, 2H),

6 35T(§ 3 ’llt@e%_%ﬁr egﬂ)ppecgw%’ a tg)ﬂp?%ugeoﬁg?gll% r 4k f}—ﬁ? mtfr, (\gas added

H@(DLF O ShIS8 D% in water) and water (3()0 ml) then 50 % NaOH in water to adjust pH to

- 2-am no- 3- (4- (2- am no- (4-ch
6. ﬁ) Th@temperature(was(ralsed to 58°C an the ]Bove ac(::ldljc%ageo%s golutlon was added

drﬁlﬁl'arps%r %?qéﬁeny % DRREBLkaros %dcﬁ{l(lnf J)PW %%M X%lﬁlﬁ{)ﬂl [H Whter so that

propanol ¢ aci
thN ‘Nas fobiditdidy betwed ANHB 6.8 SJUpda Anmpbatlﬁn pﬂac(@u(ampmﬁmtated solid

R-1-[4-chl 2-(3-met
ws iltabg apd Fogieg By s P 22 S R RERSNF o s gruce 92
af - R0 -ShNBL6-8RL 1C[4-Ed8r022-B3-mBhy8 pyrazol-1-yl)-phenyl]-2,2,2-trifluoro-
ethoxy}-pyrimidin-4-yl)-phenyl} -propionic acid (26.8 g; 95 %). LCMS and HPLC analysis

indicated the compound purity was about 96-97 %.

To anhydrous ethanol (400 ml) was added SOCI, (22 ml, 306 mmol) dropwise at 0-
5°C. Crude acid (26.8 g ) from the above reaction was added. The ice water bath was
removed, and the reaction mixture was heated at 40-45°C for 6-12h. After the reaction was
completed, ethanol was removed in vacuo. To the residue was added ice water (300 ml), and
extracted with isopropyl acetate (2 x 100 ml). The aqueous solution was neutralized with

saturated Na,COs to adjust the pH to 6.5. The solution was extracted with ethyl acetate (2x
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15 mmol) was dissolved in THE (220 m) and water (50

m ). Lithium hydroxide nonohydrate (5.56 g, 132 nmol)
Wmsmm?eﬁ The reaction m xture was st i rred apPCT/USI007/087068

t e teﬁélglglglg{i S‘cjhsrh%ce}aé% £ V\vla&}i?sovrvgsé]ngg fxﬁt@ b‘gtl]g ap tcoergcegltrgtce)d to give
246 bPér‘u@@ tJQHPLE purltgdkes-9¢ plﬁﬁ‘érﬂ&éé@te@vﬁa@ﬁ{é%r Hﬁ%@b ISCO

c%ntrollg?&gn Ahl fer masqghded H3PO4 (40 ﬁﬁl Y
cthmnvalnrenyatogmhenJS(ngdo%rﬁﬂ)anahm IBOMasNabIdnt to giet (eSr) Zt-fUmHO 3-[4-(2-

.15. The t
arfigb et IR 3 A 2 e Re B Byl Y RS o HiRg i ESY -
pyREsiath- %gmﬂeﬁﬂ}lmbﬁoﬁlb Qclauhiyg estet (0.5t M0IDS; AU Burity of 98 %).
addi ti on of 3N so that the ISH was mai ntai ned at
LEMb Myl 375. uHoNN%(ﬁ@Dé‘ﬂH@;CBfO ddi pon |- 19 SH)i .32 & 3H), 2.85

GEANEN GG e et pg%g(lrs‘s@d)‘,"%.%ﬁ A9V 866m 75,999, 2m),

7.45im 218)17170-(8; (1), (353, D
?Fgm’[4ﬁ2hléroiéyys Sethy? pyrazol 1-yl)-phenyl]-2,2,2

-trifluoro-ethox rimdin-4-yl 25
oherfyPd- MM@&&&WM«-MMM

HPLC anal JHipyrazedileyiphenyhe2.2.2-dnifnoreethox imiinalh out

98-99% LYINheh¥)prop@aagic dcid NVR (400 M, CD3(I)) 6
(ppm) 2.40 (s, 3H), 3.22-3.42 (m 2H), 4.38 (t, | H),

6.42 (s, I H, 7.10 (s, | H, 7.22 (m | HO 7.60 (m
4H), 7.81 (d, gdH), 7.92 (m 3H). WD 2008/ 073933
PCT/ US2007/ 0870678 21. Synthesig OH

(S)-2-Anino-3-(4-\~ ;n1nQ;6-

2,2,2-trifluoro-I-{2-t1

yl - phenyl ) - et hoxyl \pyri -4-y! }-phenyl ) - propionic
acid ~7~0 S Q\|N3 r.N NH2 To a 40 ml
m cr owave reactor\ s added 04 g of 2- fornyl
phenyl boronic acid (89 5 nmo és) 1 14 g of 2-brono

thiazole (6.9 mmo pal |
bi st(S)phamme- 3%6%5%%61:&12?%%19@ %ﬁ%rmﬁﬁé)pm@gl 1-gDgohenyl]-

2 bSO R Sl AR LR el s

muet) wealied|ved md THEF220 eﬂ):atndomtme@o mudi Dnhilam h’ydmmdﬁmenohydrate
for. 5 m LCVMS shows co etion of th

<53[éa&38§ el pragy a@f Zl‘hﬁ CHGEIRR MIXiHES lﬂe's A FRORY @P@erature for 12

h. V\’FﬁF tvﬂﬁ RO L Ehd RhQr Al 0BGRGRAL h@&bdftH @Hbetlemd&é)to-ré'k@ the2@&r solution.
met hyl ene chloride and 100 wat er were

ad d eEIo & oL ecekeraminpad withen termt:ﬂaylre n@ntrdhleo picipH Inmy@rwas added

% (A0 S O T S PP R oSS A ¥ Gt i ENF he pi 0

6.¢hr ‘Ph@ieﬁ?kﬂaﬂmé weks Wdibdacto Wige ¢, dﬁ@%ﬁ@ﬁﬁfe@ﬁé"ﬂi-sa@t&ﬁﬁ@é &mpound was
m xture (5/1 to 2/1) to give pure

adgled Hioppase iptoythe b@ﬁf@ravlﬂeﬁmétalwus agditign ef 3N H¥gogp thapshegpH was

mg{a aﬁlleg;agﬁﬁ% %% t@ + g@ﬁetl &r&gl.}l%ﬁl rec?ltati% solid wi%ﬁlr‘gﬁred and

W&B‘he@nh&ldfoowatdr ei(T a(b?yzzjr(:o&@namnm Iﬂrdl:drléwtb@@aj(@@d arfﬁheﬂ [4-(2-amino-
145, trifluoronethyltrinmethylsilane (

6-hfol- %Ls?q%?dZ -fomethyt- pIWt)lehYl)mb@w%ﬁr?@%rru}ﬁomﬁ%}omkpyrlmldm -4-yl)-
phenyl}-propionic acid (19.39 g; 92 %). LCMS and the HPLC analysis indicated the

compound purity was about 98-99%. LCMS M+1 = 547. '"H-NMR (400 MHz, CD;OD): §
(ppm) 2.40 (s, 3H), 3.22-3.42 (m, 2H), 4.38 (t, 1H), 6.42 (s, 1H), 7.10 (s, 1H), 7.21 (m, 1H),
7.60 (m, 4H), 7.81 (d, 1H), 7.92 (m, 3H).
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in THE (0.02 mol e) were added to solution. The
m xture was stirred at roomtenperature overnight,
w@bdaosn73as ch 10 m of 1 N HC1L was added and t hBCT/US2007/087068

[l-le_écé‘z : M—uégléﬁf —( 2 {2 ,anunﬁ_-lga[g,r,?. 2’l EI:JH]IIOI'O F%Z thiazol-2-

extract e&%ﬁwﬁﬁrmd%f‘ﬂu plenvi)-propigpic acidy

conmbi ned CH2C12 | ayer was dried over MgSO4. Renoval of
sol vent gave 262 ng o ude product, i &h was about
95% pure, and wa t further
purification. OH
2,2,2-Trifluoro
nmg, 1 mole), (S)=3-]

ani no- 6- chl oro- pyri mck;n-®k yLn- phenyl ] -2-tert-but oxyca

rbonyl am no- propi oni ¢ aC| d\(390 25 ng, 1 mmol e),

cesium carbonate (1.3 g, 4 mmples) and 10 nl of

1, 4-di oxane were m xed together in a 50 nl seal ed

t ubeTo THR Nt awietaveve Feagtolirsasmaisce é A2 forogtpliegybgronic acid (6.9

Ny

pHdispiéAd &ichkaside eFd(PEld;)iG‘lz,\OaBmﬁmamé) t Digent €3.8ntliofg MN)&&CC(D?(B 8
was extracted wt thylene chloride (3 x 50

mmeiesE Hih| hal %@Hy@@ﬂéere ﬁqi%d. taghq f&y‘élffewg ¢ FRACOH WGV )é?aled and the
re&@ﬁ%as%n %&%@fo%@g gfs%@g%/ fy% 99%1& %@Iks SBS@E) \ég'llng@{mn of the

ent gave a cCr ude pro en to ne
resd:tﬂ)}n widaddsirot pwidubio Uithe réactibh enix o whd that poured Tilte aabowaion funnel.

& 3P Of(]r'ﬁ%faylsnwﬁé T randgiDorTh oot SdafOpgraction. The

m@t‘ﬁ?%ﬁe cﬂ_lbﬁdé"la%tu\ff@s BRS ovkl M8, aRHRIA Jf%m%ﬁ@éa% & crude product,
overnight. Thé 5 trifluoroacetic acid was then

whighwwae guiificd/bic sibca gelgolmrachromeliograpby aloting whihdtexewes/cthyl acctate

e i AR R Bl R B S i el
Wi t iT®a 30 %l Todkid BeloueNdskBl $4 B tolf aitBiazoW-3-HI-Benkalelf. (0.97 mmole)

Solvent B from10 to 90% over 4 m nutes; Flowrate =

ang 1 mhefranhpdross wtrahydrofpne 5D iweye addedodphen.as:4 myws =

tr&%g?%e%ﬂr%ﬁéﬂﬁg ;Y!_%% H%gj%afgﬁé H#Sf gﬁ@i&%ﬁmlm&?’omum fluoride
in TTHE (( 0 nntble)dvete ddddd)to saluﬁan (Pht migtire AvaStifraitiat lfd)orn]terﬂperature

8HZ]2; 6.84 . (1H, s 4.30 (2H, dd, J = 8 Hz);
VBN td@fter JNh-LChLQO m)o }_&}\I HeEl ?/gs e(éq.qd aae theJreactt_pQ rnlgtqr& yvas stirred at r.t.

fo? 1?%11n1§¥§“ fhiiid 'W%i dmoved.in vacuo, and th rnlxtuﬁ was extrac eg with rnethylene
2-amno-6-12,2,2-trifluoro- { pyr

chilatide-(3 x 50ml). The cornblned CH2C12 layer was dried over MgSO,. Rernoval of

SO; V@ngéegv&pl%? g%( | lgf_ ceqtg\aqoﬁ%}d t hn}ldl nﬁpwél&é /p pllergyallrlld v[?asolge(? In next step

wghcﬁyt?uﬁﬂe'riahﬂﬁéé%roh [4-(pyridin-3-yloxy)-phenyll - 15
et hoxy}-pyri mdi n-4-yl)-phenyl | -propionic acid,

( S) -222n% rgtib;o@o-ﬂ!@(tblafzol -2-yl-phenyl)-ethanol (260 mg, 1 rnrnole) (S)-3-[4-(2-

arn%lyr g?ﬁlér: :;é lﬁl%%nl- -'%ﬁiﬂ%&%?{{'l. -gl-tg% %gﬁolxgc%%?rgﬂgnr{%o pl‘glgllgl%c)é}:id (390
m§.S) mérohéi 8@iun éﬂboﬁaté)-fl JTE Noméndles) dnd10 hﬂfok mqnaokmé%ere mixed
thi ophen- 2- éea]%henyl oxyl - pyri m di n-

enyNMH; et hanol (260

Ahagpassio nfigtufe was heated at 108 °C for 3)days Water

togwbin TR
HNERs Bl L I?mhen TVGBERl RGN en he 14
dléﬁmavaéﬂ‘bmméﬁ-lﬁ&acdo ahdatht resulting mixture was extracted with rnethylene

2,2,2-trifluoro-1-(4-[1,2,4]tri azol -1-yl - phenyl
i&gggg (3F5<y§q dilhe gognp}n(e methylene ghlom(fl layer Was drled ovgr gSO4
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phenyl)-propionic acid OOH AL ONH2 CF3 NNR2 Al
R2  NH2 aN NH2 aN 45 WD 2008/073933
WEABWERED7/ 087068 CXO H S\ NH2 N\' N\ H NeCk/UB2oNH2ZS7068

The title c ounds ,wer r epar ed i ng the general )
RAPVAEF LR T T Drore. Bhichwag RKTeD BR N TeAgonpythout
fugﬁgf&gﬁcggr{_ YCI Al I/ OOH CF3 NN CF3 NN NH2 NH2

(H NH2 (H) In this approach, tetra-n-butyl anmmonium
f | uoFlhiakboye code prpducinaes dskdbdtio Sanlmbmaeihdengehidride, and 0.4 ml of

tr?l?x?%é{:%%&ltag?q \gﬁsgazc@lf&ig ?ggg&}gt}]i??e\%ﬁ)étlg‘tgg aﬁ@o&%g{pgra &rg %lvernight. The
triflRBRAEALCUHCR] WRSthER Bt @lct dveslub@o Wae ™ dr@dd @88ct, which was purified
tenperature. The mixture was stirred at room

byt eep EPALoe2iT 003 B of phrpraduat BELiv: YAV EPagh Odtfefaixe0 mm, 7um;

qu@?ﬂt] %dz Wartgll V\yiﬁlt(?i%d'ﬁ!A{?OlV&l g Q[ﬂ ﬁQnglywiW §% T-FFR?SOIV nt B from 10
solvent was renove unaer re uceg pressure to give t%e

tot0P4 bweoManinatesdiiol raie =2 tdenipy RT3 mimhHBbC\pasityus ¢ 00%nLCMS:

next _ste i tho further i.fication, 10 Th

VAR sve el MO0 YikizeGDyOthe H68 b2k m H(kh Gk Ho):
g . i fle j ' ls O d. = R Hy):

7S4S RRE (R Wi (AMCHL A4 BNy AL TRls @ o, S8 Ha): .84

(181 b)Y, H® (aH, dd, J = 8 Hz); 3.38 (2H, dd, J = 12, 2 Hz); 3.23 (2H, dd, J = 12, 8 Hz).

6.22. Synthesis of (S)-2-Amino-3-[4-(2-amino-6-{2.2.2-trifluoro-1-[2-(pyridin-3-
vloxv)-phenvl]-ethoxv!-pvrimidin-4-vl)-phenvl]-propionic acid; (S)-2-
Amino-3-[4-(2-amino-6-{2,2.2-trifluoro-1-[4-(pyridin-3-vloxv)-phenvl]-
ethoxv!-pvrimidin-4-vl)-phenvl]-propionic acid; (S)-2-Amino-3-[4-(6-
{2,2.2-trifluoro-1-[4-(pvridin-3-vloxv)-phenvl]-ethoxv}-pyrimidin-4-vl)-
phenyvl]-propionic acid; (S)-2-Amino-3-(4-{2-amino-6-[2,2.2-trifluoro-1-(4-
thiophen-2-vl-phenvl)-ethoxv]-pyrimidin-4-vl}-phenyl)-propionic acid;
(S)-2-Amino-3-(4-{6-[2,2,2-trifluoro-1-(4-imidazol-1-vl-phenvl)-ethoxv]-
pvrimidin-4-vl}-phenvl)-propionic acid: and (S)-2-Amino-3-(4-{2-amino-
6-12.2,2-trifluoro-1-(4-[1,2.4]triazol-1-vl-phenvl)-ethoxv]-pvrimidin-4-vI}-
phenyvl)-propionic acid

0
= | OH
X 0] N NH,
CF4 Nl\fN

R,

Al RZ

NH,

\O
SRo!
N >
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roomtenperature for 30 m nutes
2- Am no-4, 6-di chl oropyrimdine (1 eq.) was added, and
W@ 200972808/ 073933 PCT/ US2007/ 087068 t he resul PETS2007/087068

rr\rl af an‘ 'Fnr 2 ln Tha ol van

AVA J ot 'd Nt
e —wWaS—StHHH He—Sot—VvehRt—WasS

renoved nd albe«gsi due was suspended i n ethyl
acet at ﬁch shed withl water, dried oygr MySO4
and th once Fd to give| the desired

nonochl oY de product’, which was used in next step

w thout further purification.|5 The above crude
product ¢4 @g.) was added to a5 m mcrowave vi al
cont ai ni bagono- L- phenyl al anine (1 eq.),. Na2CO3
ile (2 m), water (2 n) andt

d}:l phosphi ne) - pal | adi um (0. 05 eq.).
The vial was capped, and the nm xture was heated at

I50C for m n under m crowave| radi ati on. The m xture
was cool gdS)filtered through ja syringe filter, and
then sepaxa a reverse phase preparative-HPLC
using 10 YMC- CDS 100x30 nm I D col um

(MeOH H20/ TFA g system) .| The pure fractions
wer e conbi ned and ncentrat ed in vacuum The product

was then suspended Tn 5 ml of| water, frozen and

| yophi l'i /eﬁl 0 give the product as a trifluoro acetic
acid (T al t (S)-2-Ami no-B-[ 4-(2-am no- 6-
{2,2,2-trifluo -[2- (pyri dip- 3-yl oxy) - pherNH]z

et hoxy}-pyrimig -yl )-phenyl}-propionic acid. 'H NWR
(400 MHz, CD3QD) 6f; 05-3.40 |15 (m 2H), 3.81 (m |

H,6.64 (S,  H, 7.01(d, 1 ; /J.b 754 (T 7H),

(78)7 %Keﬂt}ﬁlén% EpoFdegxgelfe%r?ngé@ 1351%1%% gt 1 Ir?l%?groac]il ltown( ‘%e;?w

i di n-3-yl oxy) - phenyl]
et hoxy}-pyri mdi n-4-yl)-phenyl }-propionic a(:lld H-NI\/R
(400 MHz, CD30D) 6: 3. 20- .41 m 2H), 4. 30N( N1H)

, 7.17 (m 746769(m6 93

| 8la1 ¢s, _Qz g3r4(6NHz(H

{ , 2-tT1 f I@or o-

[4 (pyrldlnHB onxy) phenyl ] - et hoxy} -

pyri m din-4-yl)-phenyl}-propionic acid. 'H NVR (300
MHz, CD30D) 6: 3.15-3.35 (m 2H), 4.25 (t, 1H), 6.90
(¢ H , ~ 25 (d, 2H), 7.45 (d, 2H), 7 (m 3H)
8.14-8.18 (m |

( 3..840 . 25
(S)- 2Amno-[Wnoﬁ{.ZZZtnfluor-l-Mt
phen- 2-yl - ph@ﬁg/lj\‘ Noxy] - CF3 NN

pyri m di n-4-yl}-ph nyI._% proplonlc acid. 'H NWR (400

Mz, cD30D) 6: 3.08H3(M31 4.19 (m 1H), BHeY

(m 2H), 7.00 (m 1H), 7. 31 7. 36 (m 4H), 7.52 (m

2H) , Inﬁhi@ 2pprpact Egtlga-n-bu% atfichonid) flugiBje @-0&migiov B-added to a mixture

6-[2, 2, 2-1r1] - : : - -
of e Belde bR Gicaning ufvwesapr iy sty lengg! 2 c0) in THE a
0¢ yfl}e'tgﬂﬁg&ﬁ{u}e %Q’Qieﬁ ﬁll@wé’d}todwami'l'oNU&n(téﬁ erMﬂie Mure was
6: 3.03 (m 4.19 HL (m H ,
stipred at g)oggte(lmeraﬂlre |£9r 51]8 then d(llgted|w1pl|) ol a;_cgta o5 wa|;he|4)w1th water, brine

an%i%é‘l ﬁ ?rﬂ/lg 'ﬁhe ﬁoi\%ﬁ?{pa??err?ov[eg uﬁd& rgc{dceli Bpes&ré to élée he trifluoro-

al@shod xyc}mp)ypﬂoﬁu@u wh&hWa}s u@&tﬁiﬂ)ﬁe)(t fpeppithoutdualdrurifichthR

(400 MHz,
The above-made alcohol (1 eq. ) was dissolved in anhydrous 1,4-dioxane. Sodium

hydride ( 60% in mineral oil, 1.2 eq.) was added all at once, and the mixture was stirred at

room temperature for 30 minutes. 2-Amino-4,6-dichloropyrimidine (1 eq.) was added, and
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(m 2H), 4.16 (m | H, 6.65 (s, | H, 6.75 (m | H),
7.31 (d, 2H), 7.69 (d, 2H), 7.85 (m 4H), 35 8.08 (s,

WO_H)OB/O%%S (s, 1H). 47 WD 2008/ 073933 PCT/ US20RCT/082006@37068

th@ re@uﬁm?ﬁ%ﬁ%%%vgs ?tgrfe&is %t 8§ (?ggrgz h. Tﬁe solve?ht "v"st ?e%lo6vedf and the residue
w&ﬂu@ﬁéﬁ%@d B é’thyl%@tﬁbél )Jvﬁiclﬁ‘i%a\élvve%}iéd Witﬁ 'vﬁfté} atlle}d' J%J%? M’éSbJ?md then

ropi oni ¢ acid Ami no- 3-[ 4- (2- am no- 6-
co@c@lt@,tqdrtpfgu\(ﬁdh@ d{:snrepmcfﬂog}dpndgpl(oduqctewhwh-was used in next step without

t l') - phenyl |
1hﬂ§ H9§§¥M%V¥|n1dun 4-yl)-phenyl|l -propionic acid; 5

and 1) abdvéwiude ﬁi’odﬁ,lét ((l?eq@m/efﬁch:dﬁe(f to a 5 ml microwave vial containing 4-
1-[2-(3, 5-di net hyl -i soxazol -

bk crhgpealinine 21 99.3 NapCOs (3 %S/ @pw@wr}lle §% L vivesitey-(3 ml) ynd
dﬂﬁ&%’%é(tbpk@y‘f&}o@ﬁﬁl e)é?a‘ﬂilﬁlél% ﬂ._qSee oor;l\phg Jﬁ%‘?gav%e a ,Saﬁ\Ji e mixture

wiy lepaded 1 5&ICpr Sheingadear rﬁicr(aﬂpffeﬁrmhhtl(ﬁh ore hskawwas cooled, filtered
thFo( %@%geoﬁie@dm%ﬁa@l ﬁqg)ajrajtedépga [CYCIREe pgasi!;': pr\i:CIRaraglcv:lp ﬁ%c using

yMEPLE ODS 100x30 mm ID column (MeOH/H,O/TFA solvent system). The pure
fractions were combined and concentrated in vacuum. The product was then suspended in 5
ml of water, frozen and lyophilized to give the product as a trifluoro acetic acid (TFA) salt.

(S)-2-Amino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-[2-(pyridin-3-yloxy)-phenyl]-
ethoxy} -pyrimidin-4-yl)-phenyl}-propionic acid. "H-NMR (400 MHz, CD;0D) &: 3.05-3.40
(m, 2H), 3.81 (m, 1H), 6.64 (s, 1H), 7.01(d, 1H), 7.15-7.54 (m, 7H), 7.74 (d, 1H), 7.94 (d,
2H), 8.35 (m, 2H).

(S)-2-Amino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-[4-(pyridin-3-yloxy)-phenyl]-
ethoxy} -pyrimidin-4-yl)-phenyl} -propionic acid. 'H-NMR (400 MHz, CD;0D) 3: 3.20-3.41
(m, 2H), 4.30 (m, 1H), 6.81 (m, 2H), 7.17 (m, 2H), 7.46-7.69 (m, 6H), 7.93 (d, 2H), 8.41 (s,
2H).

(S)-2-Amino-3-[4-(6-{2,2,2-trifluoro-1-[4-(pyridin-3-yloxy)-phenyl]-ethoxy } -
pyrimidin-4-yl)-phenyl}-propionic acid. 'H-NMR (300 MHz, CD;0OD) &: 3.15-3.35 (m, 2H),
4.25 (t, 1H), 6.90 (q, 1H), 7.25 (d, 2H), 7.45 (d, 2H), 7.71 (m, 3H), 7.99 (m, 3H), 8.14-8.18
(m, 1H), 8.55 (d, 1H), 8.63 (d, 1H), 8.84 (d, 1H).

(S)-2-Amino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-(4-thiophen-2-yl-phenyl)-ethoxy]-
pyrimidin-4-y1}-phenyl}-propionic acid. "H-NMR (400 MHz, CD;0D) &: 3.03-3.31 (m,
2H), 4.19 (m, 1H), 6.68 (m, 2H), 7.00 (m, 1H), 7.31-7.36 (m, 4H), 7.52 (m, 2H), 7.62 (d, 2H),
7.85 (d, 2H).

(S)-2-Amino-3-(4-{6-[2,2,2-trifluoro-1-(4-imidazol-1-yl-phenyl)-ethoxy]-pyrimidin-
4-yl}-phenyl)-propionic acid. '"H-NMR (400 MHz, CD;0D) &: 3.03-3.31 (m, 2H), 4.19 (m,
1H), 6.88 (m, 1H), 7.32-8.63 (m, 11H), 8.64 (s, 1H), 9.25 (s, 1H).

(S)-2-Amino-3-(4-{2-amino-6-[2,2,2-trifluoro-1-(4-[ 1,2,4]triazol-1-yl-phenyl)-
ethoxy]-pyrimidin-4-yl}-phenyl)-propionic acid. "H-NMR (400 MHz, CD;OD) &: 3.07-3.36
(m, 2H), 4.16 (m, 1H), 6.65 (s, 1H), 6.75 (m, 1H), 7.31 (d, 2H), 7.69 (d, 2H), 7.85 (m, 4H),
8.08 (s, 1H), 9.03 (s, 1H).
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t he brono subs
WO 2008/0209331 m

Acotbi

di chloro

capped aridi

c!|c bor oni
pthionhens3:y

tituted benzyl
crowave vim

whi

i ch contained

al dehyde (1 eq) was added
aPOTITHE2007/087068

g trlﬂzloro 1-(4-fluoro-2-

12y 10n1c acid: (S)-

T o IS 2 Antne-Grit- Aiairne. {iE- @fe_thﬂ O RA VT4

t hrough aflsotoiplpavi]il.2.24triflndrd-behoxdi-putiaddin-4-R1)qiheyivl]-propionic

acetate. 4did was washed with water.
and it was purified by

chromat ogr aphy eluted with hexane and ethyl cacetate.
Above nade al dghydes then underwent the sa

then added to

descri bed abov
{2-am no-6-[ 2,

make a pl ug,

e
2,2

Silica ge

=

was

5
eacti ons

-(4-fluoro-2-thi eryl)

et hoxy] - pyri heq] P! pionic acid. 1H NWR
(400 Mz,  CcD3QD)" 6: -33. Df(m 2H), 4.19 (m | H),
6.61 (s, | H), ©.84 (n1 I H), \f,02-7013 (m 2H), 7.22
(dd, | H), 7.32(d, 10 2H), 7°4% (m | H, 7.77 (m |

H, 7.84 (d, 2H). éS) Z-Am no-B -(4- { B-
{2,2,2-trifluofro- - | uor of 2- ( A i pphen- 2- N
yl ) -phenyl ] -ethoxy}-p i di n-@-yl opi oni ¢
acid. 'H NWR (400 D3OD) : O
3.098.30 (m P2H), 4.2p (m 1H 6.

(m 2H), 7.13 (m 3HT\ 7.34 ( 1H),

7.83 (d, 2H). 15 (9S) m'no-3 KN
{1-[2-(3,5-dinethyl-lé%xazol phenyl ] -

2,2, 2-trifluorio-ethoxy}-pyrimidin-4-yl)-phenyl]-propio

nic acid. 'H NWR (400 MHz, CD3CD) 6: 1.89-2.19 (m
6H) , Tix @i @napupey wgqq)pre@r@tgus@ng the ppnerg, approagh sticrqn below:

6.74-6.87 (m 1H), OO(mlH) 7.7.24-7.33 (m 3H),
7.88 ( 6.24. Synth
( S)r,2-hni no- 3- £ 4- (2-/am % E@*@% 2, 2-tr 41 @ -£6 fl uo
ro-2-(
net hyl - pyrazol -1 -yl ) -ptienyl | - et hoxy} - pyri n+H4-yl)
henyl | - gFopitbnic acid 0 NJDNOH O\ H2N F CF3
NTN
C|YYC|
|
& N\TfN Ry ll!i] C
Ri— = OH ‘K\r

NH, (H)

NH; (H)

Y
NH,, (H
10 2 (H)

In this approach, the bromo substituted benzyl aldehyde (1 eq) was added to a 20 ml
microwave vial, which contained aromatic heterocyclic boronic acid (1 eq), Na,CO; (2 eq),

acetonitrile (8 ml) / water (8 ml) and dichlorobis(triphenylphosphine)-palladium (0.05 eq).
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NH2 The m xture of 2-brono-5-fl uoro-benzoic acid
nmet hyl ester (1 g, 4.292 mmol ), NaBH4 (0.423 g, 11.159
Wml))n%lﬁ Li C1(0.474 g, 11.159 nmmol ) in THF/ BPCHUSR07/087068

Tt&‘\/@ Ow%sgﬁsapp%gﬂ\gaoﬁgrs ﬁgCﬁf}p %Oomuagegprgléréaﬁ)tgé{vgm}hanon The reaction
mdudre Wed cB@l%d aﬁl@wéd tla@odﬁhrb syﬁhg@ﬁttaedne&%rulﬁu&pm? @'@hyl"@e%tate It

removed under | ow vacuum "Thé residue was dil uted
watl Wished peth veater. @(hcraegﬁtl ads ﬁwn@ﬂﬁgd togmakcat ug, Pind itowegganirdicd by

er wa a S (10%, water and
o= Ry SERAT I Polsfs Rl Concent r at ed t o
af f oAB0@IRadBh{HGd&UhE UitReryEilthl saicudectidngdeietibed &ove in
br ono- 5-f | uor o- phenyl ) net hanol, as a 30 white solid,

Exgminde2has used vvlthout further purlflcatlon 49 WO

2008/L.7

(20 bl Am Bt K il orb (R BA b 0 hon-3-y1-pheny!)-
ethﬂi@l]ﬁ)yhﬂncﬁﬁ:M ﬁl%ﬁ)hﬁhﬁ) pepiatcedd. M MdMR (ZMMQHZ &3%0D) 6: 3.08-3.30

T m rr room
(-2 ot B0 Pt HE i i €80T THNH 76 i ATt 23 ). 73200,
t t t ted t ff d 777

20T BTy o g agencent s o af o

nevvl (F)2- Avpite- 34 Pyadend-6- {27202 ¢ flr82 8 4rfinmiry- 2w smethglrthiophen-2-

[ h THE d.
P RER UL B P iy Hybism Brsoninig scigy A3k Bagitz, co-0p)
3:WRS6 esdgﬁql 3, @919 3of(ﬁﬂ bﬂ*g;ﬂdz(bantm)r @%wwllﬂamﬂwmm 7 13 (m, 3H),
fluorid 0.0 The tenperature wa
7341&;2&)!7 1H() W\/&ifdtzbl)r oom tenperature. The mi xture

v S b A RS bl iy phensi
2,2& tNﬂ&@@)-—ettﬂ_d}@{}Wn\ﬁﬁﬂﬁl -ALO1)vieny BpEYpRchi¢ dler H-@IMRQdOO MHz,
lsr essure to

CR:QPyp] 5912 fﬁ%&g GheAy? 328 0np 4D 388 6mel HeOhargl 1H) 6474-6.87 (m,
% t whi ch d f
lﬁg%ﬁe@’?%{) 4 \%\?f]h%u@’% art Egﬁjﬂ’pur fi Icgt [ \gﬁs ieed ot

2- Brono-5-f| uoro phenyl) 2, 2,2-trifl uoro-ethanol (0.990

g, 36.263 $wmihesiOAREP)-2amimwt R{A-(2oamamob-¢2,2.20trffitora;1-[S-fluoroe-2-(3-
4. 895 mompthyCplr{A31-35T)-phenk1[68H oxviop Yrimikh3v1§-phddv]-propionic
g, 8. 158 3¢l Mol ),

(1R 2R) - NN - di net hyl - cycl ohexane- 1, 2-di ani ne (0. 110

g, 0.653 mmol) and toluene (10 nm) were conbined in a

20 M m crowave vi al, \ch was then sealed and heat ed
at 180C for 40 mn. /, xture

washed with ethyls {\‘ The fi

with water for 3 es and then s
to make a pIuP. 1
col um chroma ography usi
hexane as 20 sol vent €sge \E

1- (5-fluoro-2-(3-methyl -pyrazol - - yI) phenyl) 2 2 2-tr
i fl uoro-ethanal 75

2. 29’{ rngqq}re of) 2dy mpn%iﬂ.]}oro@egml@ ac1;dL pq)ethyﬁ egfpL @1 gL 1 2,9\2 mmol),

N QB [ ot e L 89274 2ol in gk 20 mi 0
mbivesaclived ai ntboﬁﬁhmﬁénatme dyenigtlt. oxqueeug BIAK()0 de?ﬂN)l.WBs added and

rid 0013 28 mmvpl 60% i n m ne oil) was
Stla@g OP 19 muz%ﬂb%lct © OLgARICHSREY Ry ngl%iu%@qr .I%afa%wm The

reﬁﬁ@é%?@?tﬁé@%ﬁ%vaft&rana Qx A 65 cthgt RO The®rganic layer was washed
with aqueous NaHCOs3 (10%), water and brine, and then dried (MgS0O,) and concentrated to

> &l by 1sco
g 5- O % et hyl acetate in

afford 852 mg (96.8% crude yield) crude product, (2- bromo-5-fluoro-phenyl)methanol, as a

white solid, which was used without further purification.
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di chl oro-pyrimdine (0.045 g, 0.273 mol) was added.
The m xture was stirred at 80C for about 2 hours. The
wa@odoser93nas renoved, and the resi due was susprOTEs20071087068

cver Tafecatihof b brapaaDiyelheds Biis2Gedioggmon in

DO‘W@CS%Q Fad %d@éoﬂ%@g (4]-@5)4 g!BS(/Q 4%4% ARl ThMhiGRrdRas stirred at

added to a m crowave Vvi al cont ai ni ng

rogutfemperature f;néwy Idaysa nndntile(l @ilt(et’f:ﬁ agd V@SE@WMQM Niao O0Bate was

oty e b P Ue Lo B PO BRI S 3 4T (b ety
mAdk al@eHYAE (0.77DE,)3. 8T @mel alaswhen igsped ia raﬁhﬁirbmsrﬁdF @t0 ml) and
150C for 5 min under m crowave radiation.

cookdldp 06@- Ariklugromaiad tdmethglyilang (1¢lsrmaly 7t6t§|6érer§ﬁl) avas added, and

BSSLIPE e BB B GHRNR) Sy BSBre v
allwoled no walvie @t dd2D e hipBradire s Ohy anktuﬁe}/@hﬁs’firredfheﬁpw réom ternperature
fracti concentrated in vacuum

d
theids ute‘gns%%rﬁ’g BELH73YCPrTh s T0 e 1ed 0 ué:lée dThe solvent
%srs})e_ﬁlg_g%l% %c%e‘fgé_o‘[?lge_:d( éﬂ:egsﬁl?én‘tg?%?e i%&ﬁﬂd-%'-fﬁ%%-bﬁexﬂﬂl)‘@,z trifluoro-

ethenR),-111 § 590°% porig) 2s ¢ BPudemt‘qduepwlﬂ:ilD&kIasmsyﬂ Yorphengat ktep without
f ﬁ trif uoro et hoxy} -pyrimdin-4-yl)-
USRS RATYICAYYbi oni ¢ acid, 37 my as a trifluoro salt.

1H ] o), 3-
l\%@n’{rﬂg@lﬂg@%@ pﬁ&%@zz 24 @mﬁ%&Q cktfanol (?6)90 g?s%s %I)nﬁ& 90%), 3

m ,
P Mol 47é'g268?fmnnmll-}) Cub (3. (16322pno] 7K400( (h 334 g, 8.158

mla)y, R AR dhleiny (el Sun S Th-g BinfiRip TP T35 S gnd toluene

(10113?] {(@re combined i 1n a 20 ml microwave vial, which was then sealed and heated at
yrazol yl) - phenyl | - ethoxg pyrimdin-4
1&9er Py 40 iyip pTlt?rifFl@‘tufﬁcWad filfergd aqd erashed Wtﬂl ethy | gcepe Eﬁ%‘f' Itrate was
l,
W%‘_N f %IW%%O% §4 %lets ﬁ% ﬁ%ﬁ%ﬁ{ég % \}(y?s'_s ycf?i)e& RAhGE: £ ER@ Fhe compound
wishgmified b%’z IRCD- ctorhllrﬁh Ulﬁfoma&igln@m@lusm\gfﬂ thonabylpiceaarie iexane as

Soryself? @eéﬁr(éafggéo gé i ?p‘c&ﬁ?zf% %1' diwﬁbovgﬁvﬁyorg -cshagiol 75 mg.
|
R B CR 3R RO 08 1) $ 200 G 3 4o 1D,
719712200y tHeURaM0B2(00.19597.§1(d, BHB18 mol ) was di ssol ved
',n anhydbggg-%}ﬁiﬁ'isﬁlcghgﬁ(@ﬂl%f%?ﬂé?%m%@?'yv%@ %‘%ﬁg@aahydlrawl“-
digReR, (3 ﬂﬂnf éJbﬁurH‘thH&@% %‘0 2%%%§F 6H9A i %P&E)%Ma%ded all at

nut es or 6-pyrimdi ne
onge, &&hﬁme)wwmneddd@dm tTEmperatm“e foral3Owasustsi 2rAdingt4,6-

.80C for. about The oIv renpved nd o
dighlgro-Paide 0245 20 ozndut T Res i FhePRTGIe iy SR 80°C for
aboasN sy trhe Y& &ft Wag B8y 8id tNB R RRehs stfiRAded in ethyl acetate,

concentrated to give the desired nmonochloride product

w111013 8vag wanhddohitwastenslsigd diverigS 9 andtheh chiaaentritad thgive the desired

Nl {Ol‘lda I‘O({l].lCt 100 mg (0.249 mmol), which was added to a 5 ml microwave vial

containing 4-borono-L-phenylalanine (0.052 g, 0.249 mmol), Na,CO; (0.053 g, 0.498 mmol),

acetonitrile (2 ml) / water (2 ml) and dichlorobis(triphenylphosphine)-palladium (5 mg, 0.007
mmol). The vial was capped and stirred at 150°C for 5 min under microwave radiation. The
reaction mixture was cooled, filtered through a syringe filter, and then separated by reverse
phase preparative-HPLC using YMC-Pack ODS 100x30 mm ID column (MeOH/H,O/TFA

solvent system). The pure fractions were concentrated in vacuum. The product was then
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The nonochl oride (0.460 g, 1.104 mmvol) nade above was
added to a 20 m m crowave vi al, which contai ned

WwWd28/073983 L- phenyl al ani ne (O 277 g, 1.325 mmol PCT/NERDCTB7068

s il i SRshErE AR SRp kb e kes 2 aingg [ Smino-6-

{(R-193%bro-8-@3Ret QraonJ'leyl)’ Bﬁén 2 2aPP&er028 R0ty Epyrimidin-4-yl)-

m xture stirred at 1I50C for m nut es under
phehgls qwepienicadidad’ o asEheflnbrotsalte ' HASMBagD@ §HZ,iARETR) S 2.29 (s,

s po SRes Giracl pf s ot B ISP 53 TUNERREER ok, 726 (m. 110,

730030, T2 (R 99), v1v8 (UMRELYIAQU TR, Sol vent syst en)
e pure fractions were concentrated in vacuum The

product was then suspended in 5 m of water, frozen
and 6. g@prmm oﬁfsm\-mnlnasm[m amlno 6{2 2 2 trlﬂuoro 1- [5 chloro 2- (3-
(S)-2-am meth NA| 3 , s
- pyrazol -deid/| ) - phenyl] 30
2,2,2-trifluoro-ethoxy}-pyrimdin-4-yl)-phenyl}-propio
nic acid. 'H NWR (400 MHz 51 WO 2008/ 073933
PCT/ US2007/ 087068 CD3 . 6 2.40 (s,

(m 2H), 4.38 (g, 1H),/6.45 (d,

(S) - 2- ani no- 3 r|quor6I-f4(20
X0-

pyrrolidin-|-yl)- phenﬁﬁ& et h\t{ﬁ(y} pyrr m di n-4-yl ) - pheny
'l -propionic acid 0 OH F3G I NH2 \/N NH2 O~

2\' 2) OTlée {1 ydg?o%n&ﬁg}(ﬁr R ?J%qdr{ e[s&claﬂsf&rl) ?g”@gih?/gb%%%l-l-yl)-
pl&nﬁl]ﬂcﬂ I-Itmlﬂxmltﬁ-'&tﬁml_?_l Whnogisx/is}@relslré@mg ‘rliBi% Eml’_gg aﬁptﬁdch ag described
iy TG T A e BRI R e T iCpviol o

par@cuita! R L-B5-E08r8- i-@lﬁﬁf@ﬁ UfazON ??8' pHnANG B3 ki fliRfo-ethanol (0.959 g,

further for over-night room ternperature. After
3.3t ) was difsolved in ealmdrrcnm, 1,8HioNaid & md)) Sedismalgdiede (0.159 g,
th ction ture |rred r r. The.
3 E00PRE S8 Sinfeen B bR SRR phisodyd Retafiiy astired at room
tefnPratu?® KrB0aniates ezIArﬁﬁroad@aychﬁir nﬁﬁaﬁBQ ((13443@03 318 mmol) was
washed with NaHCO3 (20 ni brine (20 nd dri ed

adgg@r Té%mlx}mesvrﬁsrsat’ré ahdp° éélmur athedrst d hgisoléfegt%a&rgm@fred and the
m%i 88| b eérj SLPSB ( Cafﬂ}ﬁh ac&ta}f\gl 1c W %Sheggntl& $ \Elfnn%(ﬂ gvefr MgSO4 and

thén Goriibﬁli‘dt@d Qrgiyet’ thmd@slf‘ed&n&ﬁc&ﬁldﬂﬁe prQcny 38 g, wRichWRls used directly
NaH g194 07 nmol, 60% and
withqui @QQPQUfl?qUPPuoro 1- hydr oxy- et hyl ) - phenyl ) - pyrrol i

di nerZs A8k dhfttite (0.460 g, 1.104 mmol) made above was added to a 20 ml
microwave vial, which contained 4-borono-L-phenylalanine (0.277 g, 1.325 mmol), Na,COs3
(0.234 g, 2.208 mmol), acetonitrile (8 ml) / water (8 ml) and dichlorobis(triphenylphosphine)-
palladium (0.039 g, 0.055 mmol). The vial was capped and the mixture stirred at 150°C for
10 minutes under microwave radiation. The mixture was cooled, filtered through a syringe
filter and then separated by a reverse phase preparative-HPLC using YMC-Pack ODS 100x30
mm ID column (MeOH/H,O/TFA solvent system). The pure fractions were concentrated in
vacuum. The product was then suspended in 5 ml of water, frozen and lyophilized to give
580 mg of (S)-2-amino-3-[4-(2-amino-6- {R-1-[5-chloro-2-(3-methyl-pyrazol-1-yl)-phenyl]-
2,2 2-trifluoro-ethoxy } -pyrimidin-4-yl)-phenyl} -propionic acid. 'H-NMR (400 MHz,
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of acetonitrile. Ssm gf aqueo di u Jgar bonate (1M
was added to abové Syl th6nN6! Idred by 3 nol % of

di chl orobi s(tri phenyllpho ine)-palladium (I1). The
reacti on vessel was 2l ed¥and heated to 52 WO

2008/ 073933 PCT/ USZ j 087 g8 160C for 7min with

m crowave irradiation. After?cooling, the reaction

m xture was evaporajed to dryness. The resi due was

di ssolved in 4 mt hanol and purified with
Prep-LC to give 15 of product (yield 58%. "H NWVR
400 2 . 2
( -%@mpyg%)dlng 18)515) Egza%q%yd%{n QO(Q 21é) )61@,3;1?% (20 ml) was

cola@d to @268 tnﬂd@r@méthgl t%%thﬂ |'ﬁ)lane7(3 55&& 2. @ﬁanoz) Rad fhded.
2H), 7.9 (d, 2H). 6.27. Syrnthesis of
T¢t@pu i atarinowiu 8- flupr(d2 (&M, Ad-r8h) fwaRpdd;ddrapwise fdnddhomlixthis-was

oo i3S 2 BRI B SIS ST it aroom

tedth erﬁh&nyAﬂter-coﬁlgm@ibﬁ i eheachdioh, N Bl (F il Pwhd ddded! arl¥HBe reaction
3NN N2 1

mpxtyre (Was Bigpod s 2thiry dihe np ey vys congentrated. f Watsr 620slh sgprdded and the

m%i'tgg%{as g&'ﬁf&?ﬁ{ﬁg@%@*g (&b%ﬁnﬁ%%%lt% i\lag]g(gg, (2% 81112 g)rine (20 ml),
andrd@let ,ovel( s'bBqulR);uthé\hn&dﬁehhmlted}tkb %h\ﬁd‘@()aﬁg ofl dRirddl prodaet, which was

(0.416 g, 2.93 nmmol) and. tol uen wer e taken
uSieﬁ Hsmewtew@@m %@h@wfaﬁtﬂ% Wée1¢§§§§(°0ng m xture was

heat gd,@tiod 3P &36(&?& AOI%%%}EH’HIH]&ID?-9[&?I{IH£ figogﬁ% %flﬂéﬁi)thaﬁ (194 mg,

M xture was dilTute acet a
8.62@nfal, 6098 a5l -(M-)2,2 Bﬂnﬂmroalnhiydimi:}eelthyh)qmemdﬁpmlidine-z -one (441

i CRGIL TIRY IS O3 xS 6] Chino B BRRIRg R Ryernight. Afer

dglﬁi\}ée{%f%;égegrég@ﬁdw rHRCSLAt R0l & EHRRQIUBS] praQu¥EMWaleP (10 ml) was

adle@ whjlg thamixituro mas lcoled flown t@0X-. (Bhammiiyic-vymsithenodxtthetetl with

di @%‘&h% ((%ﬁ{%'rng '51%{' e tggﬁdd' orga %(c‘ mltﬁ'&%l\@aég%?%over MSO4

Romd¥albf ddthent ga M o®, md H}‘ destred ptsiucikith 97030 %y, wiibh was used in next
step without further purification (yield of 498 mg, 48%).

An Emrys process vial (20 ml) for microwave was charged with 1-(4-(2-amino-6-
chloro-pyrimidin-4-yloxy)-2,2,2-trifluoro-ethyl)-phenyl)-pyrrolidine-2-one (200 mg, 0.51
mmol), 4-borono-L-phenylalanine (108 mg, 0.51 mmol) and 5 ml of acetonitrile. 5 ml of
aqueous sodium carbonate (1M) was added to above solution followed by 5 mol % of

dichlorobis(triphenylphosphine)-palladium (IT). The reaction vessel was sealed and heated to
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20 A solution of 4, 6-dichloro-pyrimdin-2-ylamne
(938 ng, 5.72 mmol), NaH (188 ng, 1.5 eq. 8.17 mmol,

WG M/omm PCT/US2007/087068
-2:2,2-trifluoro-|-[5-f| uoro- pyrazol 1-yl
1 O Cg%]ﬁ}m] w1tlré{ql1%{ﬂxélpve( 1Ira§1a§0n 1A§t&r 0(5) qaf:tlplhma%tyre was
t t: r
oJHE A% gl AR gt mmwé@g

Pmpmmcglvmﬁﬁmgedpﬂﬂdct (pichd SRMR. IHABIMR (4000MIH 2) C\mg@D) S (ppm) 2.1
the reaction. The m xture was

added_to ch
(Tt D e 811 253 1A AancBi b Prel-RERed € 4504 HA.)O: 6(1FhéH) 6.75(s. 180,
[ Y yagyydried over Na2SO4.
%@%gﬁds ?{’s v@%fcpég@ 799 SI r:a?d product with 92%
purity, which was used i n next step w thout
pur i 6.2Cat$xarthésis efl (§)-28%ino-id-Edantn @6eitBE2.21-aiifl(A®-1-[5-fluoro-
m) for m-3-awevwd-pvaszailayiptenyli-btholybporifi®n24-2)Zphenyl]-
trifl uor opdopidmié hei@r o- 2- ( 3- et hyl - pyrazol - 1-yl ) - phenyl
)-ethoxv)-pyrimdin-2-ylamne (2.18 g, 53 WO
2008/ 073933 PCT/ US2007/ 087% 5.45 mmol ),

4- borono- L- phenyl al ani ne (&(13 g, 5.45 mmol),ssodi um

carbonate (1 M10.90 m g.) was added to|labove

solution foll owed by A [ s

(triphenyl phosphin ny,

and 5 nl of acetenit 20. ThiHr eacti on

vessel was seal ed, and the ni t was heated at 160C

for 10 minutes 5 with ni &Fo ZNYradiation. After

cooling, the reaction m xture s evaporated to

dryness. The residue was dissdifeed in H20 (10 m) and

ext ragt I

disgggdgﬂB (gaqﬁgg{p%ggﬁﬁgﬁagﬁg?hPﬁ%¥ ol eéﬁgsp ]g31nahw
pywnele @nived 9104 mmol)oCﬁdeI Oied2.BY mnaa § |I<12C@3 (4)&5 1,303®rl76 afmol),

(lgégméllpgt Oqlfg A Odlugtdea;ﬂugla Ebjé}gé/;!; e?g? W)(d toluene (15 ml)

werch R 14 é@ Ghi M?%eal&ﬂ%@ﬁrhd ﬁﬂg Q%b%[ﬁng%n&u{@ wad h'é:atec'l?’at:gl@ 06@Yoil bath

tempgra(tlg_l)e) for 2|)1a37s ]1\4();]’11;)@ VH)S diluted v(lth etg)llmetatp @5 v(qshel_(? vsn-tpl H,0 (4 x 30
35?“% g\l’m %rggdgoxtea s?cgulgl rﬁuﬁ%teeﬁ{egl%a]i}/f?spgppt u%aVS a crLtdE p(%duct which

w!@ﬂdﬂﬁ@d bWSCCh dolénly bl)roﬁﬁ&%)‘éﬂhy&isﬁ@x% } ng;yéth 1adbtatedin bxanc as

SOt BBiFe TS et %ﬁmiﬁﬁwﬁwdﬁnfhmmz1<a@e¢mmazebwl)m>henyl]

H f
ctngb U B SRy Doy B PHE B0 CRC (2itph 733 s 1630
IHUTUHXrnaDl;l) t7r20f(d qpr)onsesE(hg%H) t7r30 %@EHHW silane (0.2 n,

he m xture was vvar
up to solutlon of 4 6 dichloro- pyr1rn1d1n 2-ylamine (938 mg, 5.72 mmol), NaH (188 mg,

1.5 eq. 8.17 mmol, 60%) and R-2,2,2-trifluoro-1-[ 5-fluoro-2-(3-methyl-pyrazol-1-yl)-

027 nmol )

phenyl]-ethanol (1.5 g, 1 eq. 5.45 mmol) in dry THF (10 ml) was stirred at room temperature
at 50°C overnight. After completion of the reaction, THF was removed under reduced
pressure. Water (10 ml) was added to quench the reaction. The mixture was then extracted
with dichloromethane (2x40ml). The combined organic solution was dried over Na,SO,.
Removal of solvent gave desired product with 92% purity, which was used in next step
without purification (yield: 85%).

An Emrys process vial (20 ml) for microwave was charged with chloro-6-R-2,2,2-

trifluoro-1-(5-fluoro-2-(3-methyl-pyrazol-1-yl)-phenyl)-ethoxy)-pyrimidin-2-ylamine (2.18 g,
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roomtenperature and stirred for 4 hours. The reaction
m xture was then treated with 12 m 20 of 1M HCl and
W@ R008/H0EN3IDVeEr Ni ght The product was extracted BT/HS2007/087068

s 8 roll aPitp-binheny bviine LD B ariat £ S Srpia 1 M 1090

m{5 Ql \ﬁﬁ%as%@ed foVa%B% %lﬁﬁjoﬂ Q)IIGW%@ b 5%15(9 Rlof dichlorobis
6- met hoxy ang alne-- yl)-phenyl]-2,2,2-trifluoro

(tnlétehalrpbbsphvm:b@hll Dr(é@t g, 028 dnrnﬂl) Aekd ntodpogipnitidetand 5 ml

t | d 0% 375
HE bk EEUoTiseiR Foh serch e Teamuth oy Fysd wiTE-G R minutes
w1¥15 nﬁ&%@zﬁba m?ad?atlgnt rAftfelr B RpethR 28Rt ok Bflre WasdaPboatddo dryness.

of anhydrous 1, 4-di oxane. The m xture was
T]@t neslde@wﬁsgdlss'plmdnn Hzﬁb(d Owgels andighachcted with ether. The ethereal layer was

difsabded; 1hsh FiRomfs Subu it bR nBe bt kP dinpgeyo fgliowed by

ad@®ion®b 2 O metBaid] t MEe Biudé ProRu¥@Sas pigidee it Prég #PLC to give
overnight. After cooling, 5 nl water was added and

1.6y | (yebkT 2o pof{2odurdt) HANNR (200 81tz 3388D): 6 (ppm) 2.4 (s, 3H), 3.35 (m,

“%?é SoRbaRy PP DRy AT B, 5T BARR ] ehdEpPEALET tiay 755 (m.

4A8R7\88NE, MAS8.0 m@d by rotovap to give 112 ng
()O) r([ w?ZA%no {2,2,2-trifluoro-1 -[4-

6- nethox -pyridi n-2-vyl hen - et hox
S pyr MM OMSM\)-/AI%IHIE)O:&AX{ -amino- 6-4}2 2 2 trifluoro-1-[4-(6-
but oxycar HOMOKX¥1H .n’ F.n M) -DAE € aily ilel ; Ad-propionic
above progzhidt (112 ng) was added into 5 m of 30%

TFA/ DCM sol ution. Upon conpletion of the reaction,
the sol vent wasz£€wgporated to give a crude product,

yI) phenyl]proplo S
ppm) 8.18 (d, J=8.4Hz, 2
7.74 (m 3 10 H), 7.60 Qs
.2Hz, 1 H), 7.08 (s, 1 H

Hz . 8b(
Hz 1H), 4.37 (t, 1 H), 4\!{1(;('%,
H) . 6. 29. Synt hesi s of

(S)-2-Amino-3-f4-(2-amino-6-{2NH2-trifluoro-1-f2-fluo

ro- 4T$t§ﬁ'but lanamomgm ﬁhjorldﬁ éTBﬁF ) g(% }1 Xy lM n TH was addlesi to a solution

met hoxy- pyri - pyri m
ofph@namkihoxpipopdiasieyl)- henzdld&hﬁle (CE3 nfg, Onfhbl) ‘andxlhiﬁluoidmethyl
ed to.a solution

N'IrN 15 TBAF (0.1 was
ity feangd Sl Lomomelan il Bhit ylent 32805 hg mifre ygpyvgrmed up to
ro@ﬂldte g% e bbPfhred s 4 B&Iu% e 30 cfibn hiuRtwRthenti&ited with 12 ml
forme xture was war ned up to roomtenperature and

ofsttM iH(ddinfl stirrdd éroumight. THe predust ivarm cxtractadreitinethyt dvetate (3x20ml).
The organic layer was separated and dried over sodium sulfate. The organic solvent was
evaporated to give 0.25g of 1-[4-(6-methoxy-pyridine-2-yl)-phenyl]-2,2,2-trifluoro-ethanol
which was directly used in next step without purification. yield: 90%.

Cs2CO3 (375 mg, 1 mmol) was added to a solution of 1-[4-(6-methoxy-pyridine-2-yl)-
phenyl]-2,2,2-trifluoro-ethanol (67mg, 0.2mmol) in 10 ml of anhydrous 1,4-dioxane. The
mixture was stirred for 5 min, then was added (S)-3-[4-(2-amino-6-chloro-pyrimidin-4-yl)-
phenyl]-2-tert-butoxycarbonylamino-propionic acid (78 mg, 0.2 mmol), and the mixture was

heated at 110°C overnight. After cooling, 5 ml water was added and ethyl acetate (20 ml)
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treated with 12 m of 3M HCL and stirred overnight.
The product was extracted with ethyl 20 acetate
W@ 30030mp3 The or ganl c layer was separat ed andPdr/Usm07/087068

W%\;lgs’%g og}é{l‘}rcq %% 'J;{l]j; quamg ﬁlr;llef: Wgso clir\lleetpover sodium sulfate. The
soiveﬁlﬂwm RImvEd b v&g%%pdag\vé irz%né(gyw 12-U@Kifo- 6e{zt@,@sﬁhﬂuom 1-[4-

(yield: 90% nmol ) was added t
(6%@@0?&3093’@1111@-}(Dlrpbﬂt)’ilrb@thmf}i Wamﬁmeﬁyl))phenyl] -2- tert-

fluoro et hano 2mol ) in 10 m of
o arabY i oBleaRetd (et e as’ 28 stirred for
5 m The S%wve bhrlilct (112 rngR was added into 5 ml of 30% TFA/DCM solution. Upon
(S)-3-[4-(2-am no-6-chloro-pyrimdin-4-yl)-phenyl]-2-t
C@nletmmﬁi%@ﬁﬁm fherfo gVt eneietcadp @ive2 audy, prodigipihich was

S R EBUL SO 5 Sl it
1 W@-ﬁieﬂmb(y@@ﬁﬂﬂlt-ie y)4henytl )3th\0ﬁ§} -pgénelidio-4ept)- pl@scijltyl]ph@mmc acid. 'H
odal u

Th d d
Bl bt £ o065 B to @ el 2 . 774 m.
I t
H@@ eogat,ﬁﬂgamz_f %@y@%zkm M.@sr%}ﬁn fflg_vfg?gfug g ), 61860, 11), 6.82 (d,
Jashigtey 1 BTy, 2,37, (8- ltH) ﬂl(l.%@r 6-Ha)l; BOXy, 2@¥x i mi di n- 4-yl } phenyl)
2t er t but oxycar bonyl am no-propionic acid (yield: 82%.

/(A\S;n ‘§5¥4 q%l&é)-ﬂzlmmn -3 ,C[h ecno 6- {}2 2 2-trifluoro-1-[2-fluoro-4-(5-

fluoro-p J El’délll':" \?l)‘l) iél?V:_]Ugtjl ZPYyLi ins e -propionic
- phenyl ) - ert - but oxycar bonyl am no- propionic acid

(130 ng, 0.2 nmmol
3- met hoxy- 5- (4, 4 5-tetranet hyl -[1, 3, 2]

di oxabor ol an- 2-| yl pyr|d| ne (70 ng, 0.3 mmol) 1 m of
acetonitril®q-ans of water. To this m xture was
added 0.4 m Tof aque od| um car bonate (1M ,0
followed by 14 ng (5 ne¥” % diF

reacti on vessel was sedl ed ’
5 mnutes with mcrowave irrafliation. After '¢Goling,
the reaction m xture was ev ed to dryness, the
resi due was dissolved in 2.5 nml of nethanol and
purified with Prep HPLC to gi W&1251 ng of

(%) h@%ﬁé% T WAQ8add%o 2-s8Tukibh b ¥Ydnb 2L fadrb ¥R Aadknide (2.03 g, 10

rnmj)i)l aid NS @) (2pimé N2l thmet) o § el (THE af (3N -Pheyfbimqahraixydrk was
tert but oxycar bonyl am no- opi onic_acid. 15 The
YREFPP SRR %‘1&11)@& Brrgdt sl R | Figeptiogmiags wes then
tre-gt:&{ WV 5 a1 BF BWHCTI%H stméﬁt&%ﬁll%}ﬁs ThE @fcfd%gt s &@A0ed Wlth ethyl
enperature overni ght. Renoval ©of solvent gave a crud
acptamj(asiZOml)mﬂihc brgeas lpyﬁnWassdpdmg/te@ambdmRL@et socgumesulﬁ'te The

.of 2- 3- 2 trifl
orhiCpali 3 SRR (5 b3 R - PO S BpP P ety -rfluoro-
ethaﬁﬁb[ (}}‘ﬁlgl 904y y! ) - phenyl ]- pr op| oni c aC| d 1H NWVR
(3 CD30D) 6 (ppm: %@ 56 (s,
8. 25Cs(z§Os {8.4%g, Hﬁmﬂmlbwas( @ﬂded 1@t H@lutlgnppcl -(4-brarper?- ﬂuq)ro -phenyl)-

2, ,2§gﬂ%?fo e}lﬁaﬁ)of'ﬁz 4%5(2@1111%13 ?O %ﬁngf ?Imydﬁo%q 4‘%10§6n@ the mixture was

stla}éﬁtfbﬁhﬁn@és then (S)-3-[4-(2-amino-6-chloro-pyrimidin-4-yl)-phenyl]-2-tert-

- 2- Am no- 3- [ 4- ( 2- am no- 6- {S(S -2,2,2-trifluoro-I- £
b Qxycarbonylarnmo-proplomc acid (2.0 g, 5 mmol) was added, and the resulting mixture

W%Je%?}. e](a Y[ &fef}m%ilt)a C[?l{t]&r&%llmge, SROX YR R A8 LB S, é:tﬁylpdcetate (20

-propitonic
ml) was used to extract the product. The organic layer was dried over sodium sulfate. The
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N FI \ CF30 0OH NH2 NNT 25 NH2 GCs2C3
(16. 259, 50 mmol) was added to the sol ution of
W@ 3)08/073943 br ono- phenyl ) 2,2, 2-trifl uoro-et hanoPCT/RSHB7/087068

soffal Vit sePvEd B EOBTHT v S oS R by T iSe b Hipmo-2-uoro-
plfzeg%lg%oi}%g%%ugﬂg_#}%ég%g%%g@% géﬂ}ﬂHeﬂ&lB‘ZtéI‘tlydt%Xycﬁﬁ)omammo-proplomc

acprhemglfl]82%X er t - but oxycar bonyl ani no- pr op| oni ¢ acid

s g o Vi GRG0 ARy o) S i Gpromo-
ﬂmbfpheﬂﬁ)az ledﬁfﬂu@ftdetﬁbkmpr@ﬁlﬁﬂﬂltcﬁ?z(}Zﬁldﬁy])) -MRf-Bised chi®onylamino-

extract the product. The organic [ayer was dried over

prepi@nigracki(1 pAme, 0Hameb) %r@kﬂth%é(é Eﬁeﬁéxﬁe@trwe%kblv%\%]dwaborolan -2-

f
o Fpsale PP MrdhS S 8T S g Lk gy. By v wes
addicth 0 4- ml dfpﬂqamds)soamhecratrbdmtdmy/l)cﬂﬂlboml |b§tm4l’n®g @& opl %I)lbﬁ
A m crowave vi al s ch

dlailllt)%b( i ggqyﬁl{zo;plgmmllgdlp%%l) | Tk(e4rebcrtwess \{\evas sea ed anﬂ heated to

lﬁ@hﬁ rfbﬁl S‘rgnu?teszwftﬁ &H%% ala 6h - Ak Bodlint % fhie ¥eaction émxture was
-phenyl )-2-tert-but oxycar y am no- propi oni c acl

evap@atedgo dn2s, theotgidu2wid dissobyegrin @iSvet df toethaml @nd pindfied with Prep

H%ﬁ%”ﬁw%-l%g P o g e e LS8 mehoxy-
ﬁﬁrbgrgg)tc Shen(f-dMox ??—'byﬁﬁﬁ'&iﬁ# %qulhgﬂﬁﬁ]bh?é’ﬂ %ﬂtoﬁﬁca@lgbr?ymmmo-

hl orobi s(tri phenyl phosphi'ne) - pal | adi un
prqsplenm@ggi| on vessel was seal ed and heated to 150C for

5 m 83 Wi t h d| at
Phe. Tep et hue U5 SRR L SRB AR S s raYmEE g B gBtution. The
mixb@e S lsﬂtt@d ¥adomi tsPpéruEe bverright. MertdvaliBf ok gavBecrude product,

roduct was ur| fied wwth Preparative 15 HPLC to gi ve
{;l@h Ao @fmﬁed y Prep HPLC to give 17 mg of (S)-2-amino-3-[4-(2-amino-6-{2,2,2-

mhﬁbro?’ﬂ&f ﬂ(l%l’ aﬂf‘ &eﬁm@&@ynﬁlﬁ% %I)t ﬂ'ﬂemlll]' %{h%xgl}Jpﬁl&l%dlfl 4u§‘15 phenyl]-
profenic a]crdetlﬂdxm  (BYOMTL CD:@D)IO)(ppiEnG T} (21118 8-5650XNE §.25 (5, 1

Hi s o I 5 THR 89k Tis8 Prv B 2Ha: fageen. 4p o, 11,
Ft ?§ XO5(sS3 Hzfse@' @t2 fyt. overnight. Renpval of
ven

gave cr roduct which was purified by
preparat|ve HPLC to g| ve 52 rrg of
(S) -®3%ni SrntRes 2 Min 53 4-63-amiro-H- $9)-2.2.2-trifluoro-1-[4-(2-
trifluor dihllor{olm(rﬁhﬁMuﬂD@hBWll-dthmxm-pivﬁmﬂﬂmmulvl) -teinoKypropionic
-pyri m diacid-yl ) - phenyl ] -propionic acid. 1H NWR
(300MHz, CD30D) 6 (ppm) 8.17 (d, J=5.7Hz, 1 H), 7.85
(d, J=8.4Hz, 7.77(d, J=6.9Hz ,2H), 7.67(d,
J=8.2Hz , 2H), 53 (m 1 H, 7.38 (d, J=8.4Hz,, 2H),
7. 30(s, 1H)F, H, 4.21 (t, 1 H, 3.2 (m 2

CF, Q
OH
0
| N NH,
N\(N
NH,,

Cs2CO3(16.25g, 50 mmol) was added to the solution of (S)-1-(4-bromo-phenyl)-
2,2,2-trifluoro-ethanol (2.55 g, 11.0 mmol) in 10 ml of anhydrous 1,4-dioxane, and the

mixture was stirred for 5 minutes, after which (S)-3-[4-(2-amino-6-chloro-pyrimidin-4-yl)-
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6.31. Synthesis of
(S)-2-Am no-3-[4-(2-am no-6-f(S)-2,2,2-trifluoro-I-[4-
W@ 2008673933 PCT/US2007/087068

D OB 0 2 e SR PSS b o
reL\!h@ng &Yxﬁﬁ@ WAARLRA3PB° EG%H%QOM% £08ithg, A il FFRANEYEas added and

vial (2 m) was charged
et(lﬁ)ac@ta‘(ez(m mlhwisesed 19 @)S)acltl(ezp,‘r@i@hoThe organic layer was dried over

Jan th - di
BIRERY 1€ STri sl BRSO R o B2 et st 2-amino-6-
[($)13-94-'Bﬂnm(9pﬁe?nymt)z trifluoro-ethoxy]-pyrimidin-4-yl} phenyl)-2-tert-butoxy-
3- met hoxy-5-(4,4,5,5-tetranethyl-[1, 3, 2] - d| oxabor ol an-

cazbqnly}anpwwpmm@w 6@dﬁfgteld08%%)mm|) 1 m of
t 7 hj Xt
nas Sdibigy®s AIE BOAT BN (13- UpRu i dH®)-2-4-bromo-

plfeﬁjlll)d\ﬂaﬁ-ttbﬂ!uo’td—eﬂ@xﬂ pg&nmhilmngkb} @henyl) 2-tert-butoxycarbonylamino-
(triphe osphine) -pal |l adi un(1.1). The reacti

n d
PrORISBS) acmﬁég Lat B o et Weropyridined-Hasenic s (A pes0.27 mmol) 1
mPbft T GFRNEYE0 7l BE bkl 0o 11N ‘?;[tulce°9|4'rﬂlgofahﬁ@0ﬁlg sodium carbonate

reaction m xture was evapor ate ryneSS
(1MDsw abLeel dwdh So Il veso yw BHmigr{ 5 20 %l ofaliichierbbiatiopheamtphosphine)-

pfagom fih. e Bl ol St Sl Reieon 35 Bt 5 ipsenyinn

mi%YOVpé’\fd ﬁhdﬁa@oﬁ/ | Afté&o@ﬁﬁ?)th& rea8ilidiONKture was evaporated to dryness, and
pyrimdin-4-yl 2-tert

thp msmwms@aﬂsylvadnmgﬁ ;mloxf ingathanoh cTlek: profect a\tﬁ@\perlﬁmbwubtPreparatwe

BB B B ST B R it

pl&‘piﬁll]léﬂﬁﬁy} -pReARIAI4- ﬁlﬁ pﬁ&iwpmerg&ytax@amdmgiﬁnﬂﬁ@gmpﬁomc acid.
whi ch was purified by preparative HPLC to qu ve

of (Id,}a aimaﬁpms*ust {9 n(gz asidisolged iy Sl 30% BEA in pp% ”ghe reaction

xtur% %vag gtlﬁgélgtq)%/mp%ﬁ gﬁit]l rke%é&op L %%l%g{ﬁ%c N %l?d%yl%_loﬂiﬁ&whlch was

pqrﬂ&awe@m@@m&(: mogt)ze 58 gggébf((ﬁ) 2 dmdin& B 4-(2-ak)ino-8- 33)-2.2,2-
3
tﬂgf'usw f&? (54 sormyrldzn ﬁu )- p/heﬁs ]tFthOH; pm?ndlég yb- pg)enzdt -propionic

ackE SHRRIR %j'(pOMﬁ Gb) sl(ibénﬁ @217 (gails 78z 8111&; 7.85 (51'25.; 8.4Hz, 2 H),
6.75 (m H) , 4. 27 (t, H', 3. (t, 3 , 3. (m
7.27(H) J=669132, 23y h o @s /=8 Bz ,2H), 7.53 (m, 1 H), 7.38 (d, /=8.4Hz,, 2H), 7.30(s,
1’%)2_%-7%891%{][?;4?2{ é,— f EI_),% ?rlol:fi‘lg( S) -2,2,2-trifluoro-I-f4-
trifluoronethyl-pyridin-3-yl)-phenyll-ethoxy}-pyrim di
n- 4-¢/81.- Pantésis ofISPDLAMI0-3-i#-42-Mmihd-3-F.3. 2Qr{Adro-1-[4-(5-

methoxy-pvridin-3-vl)-phenvl]-ethoxv!-pvrimidin-4-vl)-phenvl]-propionic

acid
N
g
\
@]
| CF3 Q
OH
(@]
| N NH,
N\KN
NH,
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NH2 NTN NH2 A microwave vial (2 m) was charged with
(S)-3-(4-{2-am no-6-[(S)-1-(4-brono-
wW@b@apr3e3P, 2, 2-trifl uoro- et hoxy] pyri m di n- 4- yPGT/US2007/087068

e tbioR g Vil B W EARRRY AR 35323 BLERIS-fis AT -bromo-
plféh§rl:)i)2fi EL%@LE@BJ%MloR?] bﬁluﬁﬁn&zm;r 93&@ 7)62?#&1 6&&x§@rbdﬂ¥l?amlno-

acetonitril e,
pl‘DPIIIOQICmC)d B2 mga$. Zédd@dl)oS-meﬂioxafS (%@édatsam@bylu[m 2]-dioxaborolan-

r bo 1 ollo 14 of ..
2 aﬁ 6é P{Q Ogﬁ éwg}i) g'ngﬁf %Cé‘fon%{}gﬁi Iag%l OJFP(I Oif )wate.f,h 'el"o this mixture
wiﬁﬂﬁi&d om rﬁﬁ@ﬁf@lhed‘uﬁ%oéﬁﬁi eabaiat eat fdlothved b9AE h@bf Sichlorobis-
m nutes with 58 WD 2008/ 073933 PCT/ US2007/ 087068

(tipheppiphowhine)-aailadivad]. AheepactipnVrigl, Weshealedapd hepied to 150°C for
5 ﬁi:iﬁétfstyﬁrv%tm%crgg(gg@féﬁ%ﬁﬁgoﬁ 0 ey Q(fﬁﬁlﬁ Ehg Goactiby {ns’ﬁgﬁf\/@?f evaporated to

ved I'n ano d was puri
drpnapahatdsidrc MRk Gissolved ine2.2nl offgnediianol and purlﬁed by preparative HPLC to

0 S fl fl
glﬁ%%%ﬁgét%)(élzé&m(&%ﬂgé é?{) S)p?r%ﬁytrl}ﬂrlllogﬁg&&-me h%xy%ygla{n 3-yD)-

P D R Db dh & Logpogerhom apissmiopi i
(20 ng:)ahmas pmdss‘ro(l60 @ok)iwas slissblvod 1185)%1 BDEA0YTH2ZCM DThE The reaction

r was stirred a e
miREE R oL B Ry Bl danh QiR TR ipyeayerude product
whi¥h Wa@ paFrifitd ¥e I‘éB!H@tlt’@HQLY:QO %@ver@ g of (S) 2-amino-3- [4 (2-amino-6-
S) - 2-am no- 3-[ 4- (2- am no- 2-trifluoro-|I-

{(Br2- trrﬂwoméf[éffémhgthowyruilm aLl)ypl)ean@mIWX]y} guyhongin-4pyl)-phenyl]-

bty H A MR T B R s BRI 57 @
JJ72 Egz (1<.H) $08.(dd, A0 .78H) 1.50z7 PHY, 9.84X dD/A32Hz, D ¥, 7.78(d, /=8.4Hz ,2H),

7.04d, J%g) 4Hz @P@%kﬁ?dijgg}éfgé%?g?ﬁl (SS '1%91,_(6% ég) I’H)?ZIE%) (t, 1 H),3.95
S) - 2- Ami no-3-(4- f 2-am no- 6-f
(t?/s??e% @D-’t ri ¥'I ?Jor o-1I - ?Z ( amne

i soxazol - 4-yl - phenyl ) - et hoxyl - pyri m di n-4-yl } - phenyl) -

pr op6.3ni cSwarthebis €9 (8)-2Mmind=3-[ H(D-aGlin o-48H-#S)-2-22-irifNioKo-17]4-(4-
NH2 15 Arifludiowmeitsylpivaidid-3-vil-phaBs]-ehax gepyriinidin-4-vl)-phenyl]-
(S) - 3- (4-fprdpiviiiesci- [ (S) - 1- (4- brono

N
]
x
CF3 CF3 o
OH
0
| N NH,
N\KN
NH.,

A microwave vial (2 ml) was charged with (S)-3-(4-{2-amino-6-[(S)-1-(4-bromo-
phenyl)-2,2,2-trifluoro-ethoxy]-pyrimidin-4-yl } -phenyl)-2-tert-butoxycarbonylamino-
propionic acid (139 mg, 0.23 mmol), 4-trifluoromethylpyridine-3-boronic acid (61 mg, 0.3
mmol), 1 ml of acetonitrile, and 0.7 ml of water. To this mixture was added 0.4 ml of
aqueous sodium carbonate (1M), followed by 14 mg of dichlorobis(triphenylphosphine)-

palladium(II). The reaction vessel was sealed and heated to 150°C for 5 minutes with

58



10

15

20

25

phenyl)-2,2,2-trifluoro-ethoxy]-pvrimdin-4-yl}

- phenyl ) -2-tert-but oxycarbonyl am no- propionic acid
W@ 1®8/0my33 0. 23 mml) 4-(4,4,5,5-tetramnet hyl - [ RCBPR3007/087068

di oxabar ol .an- oxa ole (57.5 ,. 0.3 muol
mwo%qvedg@{haw?q r4 *’ ér COQH @]mct &E Waxf,gvrfmﬂr%tea to cilryness the
reﬁhﬁé %gd&mvmﬁ@ds ™ 6t ﬁileth@ﬁolaa%%@ %uﬁﬁ@dl B EPRAAPAHPBLC to give 20

(1 foll owed by 14ng of | or obi s

mgof (Sﬁhiefﬁf(ZpammpFﬁ RE)~ 2p232+t1aﬂmmm=(ll-[l4}(4 tmﬁleoro@afcthylmyﬂdln 3-yl)-phenyl]-
VES

AR iR 2D AT 2L bk CucporR st P groniguC abig®
r eacthedbokt Ptddie ﬁ% dg;vzaa@@mbl@ad 105 ndlbY BERSEFA BEDCM. The reaction
resi due was di sso in 2.5 of net hanol and was

mixgEe pyas atingd phridpaycarichie Ragmyvel elosofioanpegpe gidegrroduct which purified

byl Iir)ege?ratgﬁe I{IQJIL?% DRG0l Db &) 2-anfnb! 3[40 Frtno 6t ¢s§DPE Rl fluoro-1-

[4etthraiRyromettiyiapgtiiamd3-yl)yphping iy thbx 2} pﬁﬁMrdDmﬂgxyplwnlyqrptblaomc acid.
acid, 25 The above

duct (20
'S Ge PiBBITA G 3415 5 300, F7R R DS HO: S53ar cP)wld (0, /8.2
t
23} % Al vk B S0 PR Bl SR BRI 0 . 1)
4.20(tgl ¥, 122 (g, DH).
(S) 2- am no- 3- (4 {2 am no-6-[(S)-2,2,2-trifluoro-1-(4-

i SOX I 4- - thox] rlmdln
pr op(?aéﬁ o—‘é{é—ﬁfp 3 m":El 3 u.%’l“w?f‘ 6
PCT/ Us200k0xas0bda-pheay sethexy Lspysing

8.77(s, 1H), 7, 84 (m 2I—I) 7.63 (d, J 8 2 1H) 7.56
(d, J=8.4Hz, - , 7.50(m 1H), 7.37(m 3H), 6.70(m
2H), 4.20 (t N 3.22 (m 2 H). 6.34. Synthesis of
(S)-2-Am no- 3- (4-
2,2,2-trifluoro-I-
5-yl - phenyl ) - et hoxyl
acid / O CF3 O OH | NHZ
vial (20 m) was charged vy bor oni ¢

acid (290 ng, 2.0 nmol), ﬁ“ -pyrimdine (316 ng,

2.0 mol) and 8 nl of aceton‘lj?rlle. To this mxture

was added 4 ml of aqueous so FEm carbonate (1M,

foll owed by 100 ng of dichl orobis-

(tri @l’m@ﬁﬂ)lmh@Sfﬁm (mml)vml dhaf@ed Rithl (8)-3T(Be{ 2r &ambiOS)-1-(4-bromo-
vessel was_seal ed and heated at 150C for 5 10 m

PhgnyIh-2p3, H%WW@'@FW¥BP§ﬂm@hH 4t @Iae%)o?1t%but9hﬁé:arb%nylammo-
pr[)ﬁggfﬁl aglb\ Qggr .8 2‘9@§m8 I p£580. ée'{rﬁﬁethgf v, Qﬁ%@B&olath-yl)

S evap rat éd to provi
isosaizelei(a7.5 nvd) i0Ghmwed), 1 ;mlrdfface&dmhyle | 800. Trol @;f iwaer2 2 thip mixture was

T RO ey I T

(tﬁﬁ{eﬂg/lp%‘s hﬁfe)%aﬂ’é’cﬁlhrﬂ(lfb' The re%ltloﬁ?%%@ll Wahydrd Qﬁ@ﬂeaﬂ&d to1150°C for
tr| [ uoronet’hyl trinmethylsilane 15 (TVMS

5 guiuted with mecraweVe irfadiation WA fitHFoding 0ie ra”aqeommmtureewwaporated to

e FRAR R R NETRTR SRl eltiagS Lt milig ygroparaive

HPCE t@@ﬂie 20 mg of (S)-3-(4-{2-amino-6-[(S)-2,2,2-trifluoro-1-(4-isoxazol-4-yl-phenyl)-

ropi oni c
i cridhave

ethoxy]-pyrimidin-4-yl}-phenyl)-2-tert-butoxycarbonylamino propionic acid.

The above product (20 mg) was dissolved in 5 ml of 30% TFA in DCM. The mixture
was stirred at r.t. overnight. Removal of solvent gave a crude product, which was purified by
preparative HPLC to give 10 mg of (S)-2-amino-3-(4-{2-amino-6-[(S)-2,2,2-trifluoro-1-(4-
isoxazol-4-yl-phenyl)-ethoxy]-pyrimidin-4-yl} -phenyl)-propionic acid. '"H NMR (300MHz,
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stirred overnight. The product was extracted with
et hyl acetate (3x20nml). The organic |ayer was

waepaizioesl and dried over sodium sul fate. The PCTHRA2007/087068

CBBES o B B PR ESE s (et B4 68, 2Ry 2 g 2 Ep. 7-56 (@

=(8Y4}?2 q: H)g'ffoéi)gm\/\ﬁ![jﬂ? 3\77@?1 4. Y(R |2YI) Uéﬁ@(ﬂg' PH‘793X22 éhePH)
wi t hout purification.

added to a sol utlon of 2 2 2- trlfluoro | -(2-p r|md| n-
5- y| 6.3he n§anthesinef{(H)-2¢ Aminay3 3 pri6} 22 joront-(2-pyrimidin-

anhydrousS- phariyd)-ethekvire glingh-y1§ e P Q)
2amno46d|chloro pyrlmdlne(367rrg, 0. 22 mml)
was added and thex{he reaction m xture was heated at
110C until the réact on was con‘pl eted. Afger 25
cooling to room Degpe attfre, 5 of watef was added
and et hyl acetate (20 extT@agt the
product. The orgafs, |‘ayerYwes X ied over sodi um

sul fate. The sol wasll rehoved by rotovap to give
76 ng of crude Nx-N N 2N
4-chloro-6-[2,2,2-trifluorb-1-(2-pyrimdin-5-yl-
phenyl ) - et hoxy] - pyri mi di n-8Hyl amine (yield: 92%. 60

) aad e B A h BRI BorfhF aci200 me, 2.0
mbhol), fbpdho-pritnidios B 16-mpd €/ nadcdnamied hBaf agtondriks To thls mixture
of acetanitrile, nd

W%WJQG%4%¥1LﬂféqMSé B OIbgnie (oM hﬁgﬁ%a@%é@@am 6 dichlorobis-

f o
B Dy Ry 197 o

mmmstvvldnrnms\s@e iwadiaBors eAftedcomhdg HhatedtierombFOC WasrexGacted with
rowave ir After cooli n

t.h
ot T el 6 TR VG st Shfortioily h St Faer: whid was

purERd $ya SRSt L aSTIOMAE of Dpgrimnidih-3071-sEakA1adsde. and then
purified with preparative HPLC to give 10

(S)- 'Jzet@hpw&,alm()mum{@omdp HEBAF, 0.1 mlof 1M in TFI%) was added to a solution
of{Z2 P}Fnlrgldiit{ 5 l%?ﬁz%%deh%ﬁ% a)é%llcr)ﬂn glrﬂlrélgg% g%h f?l%lﬁﬁ}ﬁypt?ﬁelthﬁsﬂane
(TM@M‘B 2 rﬁl%@l})lmﬁl) (iw @@nlﬂ“k&laﬂ(ﬁ C. ]I Hd)m1x81r8%a£ &arrﬁed-l)p to room

7.86 (d, J=8.4, H)h H) , nL H25
tempgrauge and-gjirped fQHjl Otpr53§" h? mlxtm:fb wa%thqtztrgateq_}q} 3gnkef 1M HCI and
sti O%El)mgsh% ?9? go’dgét Weiil)extr%ct%%}xﬁt?]e I?yI 'égetat@ é%émel). The organic layer

nt hes am no- am no-
wa, s%pé’r—atedlahti dardeler(s@diubi ml)ifa&n -The organic solvent was evaporated to give

0.3t GR - Rt Rar et VR s TR et S o et was
dlfe%g%'ﬁwd ﬂi@éxm@ﬂ\gﬁﬂowphhﬁgatfogr nyl phenyl bor oni ¢ aci d
br ono-t hi ophene (326 ng, 2.0

mml @szcéh ﬁBE mg, lo$ @) aé addelldo a Folutibi of 2r2>2t-hulﬂeorth-g§2-pyrlm1dln-

5-%68%yﬁgetlba‘no 7?:#1] Iilgldoll)ulrlp 1% lo?qanhydrguslv%HF Cljhe rmxture was

stitted I fMEIMi) acymhbmeé dieRlok@gitimidihgd g@h@g,r@m in®Y) was added and
vessel was seal ed and heated at 15 Cfor 5

then the reaction mixture was heated at 110°C until the reaction was completed. After

cooling to room temperature, 5 ml of water was added and ethyl acetate (20 ml) was used to

extract the product. The organic layer was dried over sodium sulfate. The solvent was

removed by rotovap to give 76 mg of crude 4-chloro-6-[2,2,2-trifluoro-1-(2-pyrimidin-5-yl-

phenyl)-ethoxy]-pyrimidin-2-ylamine (yield: 92%).
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mnutes wth mcrowave irradiation. After cooling, the
reaction mxture was extracted with 20 ethyl acetate.
wab@soryani c | ayer was evaporated to provi de aPCI/UBH07/087068

mate al, which rified hy | SCO t
A i v P eRi iR aath 4hStt stid S me 0.1
mﬁio%omb@?on%]-ﬁ@ﬁen}@alémﬁé (ﬁfmé'\d 19mAdd), 1MRSoradessintie, #d 0.7ml of

solution hi ophen-3 -yl -benzal' dehyde (100 ny
walels 3T orih r)ll@nrd W%laﬂdw dmdtofpijudons pedity|cgibioaste (IMO, followed by 4
[ 10, m E at .0C
e 0k T b Bl ho P ad U T B BagtRh vessel was
scBRURked hdh&d @i dser @‘or\/ﬁiﬁnﬂdﬁ@ﬂvﬂtﬁ 2adre@avd rddtith. Afteddoling, the
HC1 and stirred overnight. The product was extracted

ICRGtIoR TBIXRYE WA BYWOEAtgRR s, thiheesighg aigp dispelyed inggs ml of methanol
an%ﬁﬁ&{ e@%rﬁ%éi?agbﬁr ge?rg'ilxoeyjﬁ?Léqg \gié@ol?);ijﬂé aF &8 szﬁﬁm%rél@P {f ~amino-6-

D\%h 2 trihﬁltdrd)-fl g(aqu@rn:ud(n% pgpheﬂﬂyt)Laﬁhcﬁcyﬂ’-lpyﬁhﬁ_lmlﬁ}ylﬁﬂhamﬂ)-proplomc acid.
ch was rect n._ne t ho
b (ARG e Taov 2165, WD) SobBIsoY S03586 (d. J=8.4, 2H), 775
/ 2 I d
TS 9976590538328 3,1, 8, S A 420 .1
HB3y22-(phély).) - et hanol (72 ng, 0.28 mmol) in 10 nl of
anhydrous THF, and the m xture was sti rred for 20

gﬁ%ﬁ%ﬂsﬁi e -CL Y B k072 030uelugie 0 hiophen-3-
110C unti >

TTC T lC v L ws v TTC ||| ||, atcu
- vla \Di

> 189, 5
5 mM of water was_added, and et hyl acet ate (20 mM) was
used to extract product. The organic |ayer was
dried over sodi The sol vent

m crowave vial (&) wag Iharged wi t h above crude

material (40 ny, 0.1 nmo Y 10

4- bor ono- L- phenyl al ani ne( nmg, 0.15 mmol), 1 m of

acetonitrile, and 0.7 ml of 2water. To this mxture

¥IB|S: Adﬁ%@v@ viall (232)c mB%thSrgﬁ@dhﬂhm foamb phatebgrdMc,acid (290 mg, 2.0

0
mamé)hwr%%kytbpheaﬁ é%%ﬁ BEosPMmR).-28d 8 mlrfingetopitrilere this mixture
\ -

A oSS SR Rion B3, RO b8 by 3 B HicHorebis
(trijgeay ipbospinnc)-paBadias(IDe Vidp ocatiod veseldwysnesied aiidh heated at 150°C for 5

resi due was di ssol ed [ of . met hanol . and t hen
quwﬁhmﬁow‘mﬂa o o feeonbng o TP I YregV X gpoted with

etﬁy%tce?at@ ml"ﬁ‘@o%aﬁlé 'liy%r L @'Qap@ra{té’d @protifé b |CHRIE Qndterlal Wthh was
-t hi ophen- I }

- I t - 4- -
Pll;bﬁsegr’@riSGﬁH to gasi 2.1 rigl)éﬁ&/ﬁiop&)%wb‘lg erllfzggl@lli);]d% {pprr)p ik
7 53”{ a’bﬁiﬂ mm9n1&’61(tﬁ%®r%1£b(ngF( @ (rm_ of. IESI n "'%H%)]\';\D(a%addfﬁ)to a solution

of®- @ﬂoéih@h 31§I'I|)ben§al&gl(yﬁe (ﬂdﬂ)mg 4. £Bmtol) ahdHiflusrodRtHyMtridethylsilane

H) Synt hesi s of
(0(18}11 . %ﬁlﬁ@l)an 14 gl TRy Ce - The, pixpure wjap wiggined pp fopropm. tgmperature
R oy TR s SR i ot I A e
ovlel‘mgllito Aihe I’plr(&iuaﬁwds extfadtc@ withthyl acetate (3x20ml). The organic layer was
separated and dried over sodium sulfate. The organic solvent was evaporated to give 0.12 g
of 2,2,2-trifluoro-1-(2-pyrimidin-5-yl-phenyl)-ethanol, which was directly used in next step

without purification (yield: 89%).
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Ol \ NH2 /NON NN NH2 A mcrowave vial (20 m) was
charged wi th 2-brono-benzal dehyde (208 ng, 1.0 mol),
wda20080pB3 4- (4, 4,5,5-tetranet hyl -[ 1, 3, 2] di oxabP€DUSI0026087068

I ol e
2 b G B ChiresThivat il g “alilinhiob 42Rgirgpro- 1-(2-hiophen-
3-APRAYD-SRALUM HE rmﬁhfolf ANo mf & ahﬁ%guPTHﬁoaﬂ&thBuxture was
dlchlorobls(trlphenylphosphlne)- pal I adi un(l11).
stiregd do1 Yhmiragese 2 M@Osé,éﬂb@hlamdMQaﬂe@ (36.7 1806 ﬁanmsl) was then

S S LTI o LA ot
milbRwatgaN &ddeay:Rid cBs achze VD 200840639 &3cxtract the product. The

PCT/ US2007/ 087068 evaporated to provide crude
org#itie Hyar wahdieed aves seslivinsspleteb\Fhe stupnt gvagirgrovibyrgtaykp to give 67

I
e I e e S T
(yIdHF)78%&)s added to a sol ution of 2-
1-met hyl -1 H pyrazol - 4-yl n al de (100
fnm| 4 H%@W? fe}yalh 6?5 @Hewgﬂh)a@e ém%% §1fu|d§ﬁ@ tqry] ﬁ4é) fﬁ‘é’ 0.1 mmol),
THF T
ST AT ORS00 T 1 Epd 85 . T
thrsi mixture Wwaaddddém tl eie@atows $cddli8n whrbohatd A ML Toll@anal by 5 mol %

di(él%lﬂgﬂl;b g%@gg{yiék%gﬁ(@a%geaﬂgaﬁgﬂ 5 g qs 1@%&%0313%}55%1@@5 sehaled and heated to
159203528 B ASOW AR hBcoRUeS iisatkiBA Alcf @&ﬁm]g-rtiﬁS r@lc88R hfixture was
sol vent was evaporated to give 0.12

evgp(zra'@dttqb dfyingsy: olhe-rpgdyd wasedipspll vedpp Qﬁrra]z@ﬁ methgnol and then purified

e%al)a%l EI?ES,J tPI rfhacf Pl g%lg(gjlfo (é?— -ra%gtgl /sg M% %@52 2-trifluoro-1-
(2%10p%€1??fﬁm?g%1}yg@|&%@>ggq@fﬁqﬁdﬁh 59l uticanl) Propionic acid. 'H NMR

(it ngopDaﬁmmb Hia T ot 6656, /7 @Hambﬁ)) 1.53(m, 1H),
74055007 SO MCTRET 1 i, 1805 16, TSbHOR, 7 233 IER, 3.25 (.2

Hyg, 0.2 mmol) was added, and then the reaction
m xture was heated at 110C until the reacti on was 15

co e. After c ng, .5 ter adged,
et ot T cpath s 18)-2" Sinino, Tiae o-aitn G 3302-BG0 0 T 1-meth:
product . Mﬁ_@ﬁr_ﬂj- henyl| -gghoxyh-pyrimidiar4-yx)-phenyll-propionic acid

sul fate. The solvent was renoved by rotovap to afford
70 ng of

4-chloro-6-{2, 2, 3 quE -[2-(1-met hyQ- 1 H
pyrazol - 4-yl)-phe d&y} : | am ne
(yield: 92 % . A m.crowave V|aI Ylas ©OHar ged
wi t h above crude¢fateria 3% : ml), 20

4- bor ono- L- phenyl n|ne|31 g, 0.15 nnnli, 1 m of

acetonitrile, amd O. . To this mxture
was added 0.3 m of aqueoug sodi um carbonate (1M,
followed by 5 mol 9% of 2

di chA efielivatt KiaP (M) R TR kBE Jvithal-bdeiobdnkhehy i3 €208 mg, 1.0

reacti on vessel was seal ed and heated to 150C for 5

mmOHuﬂé@etwlt%(% éddamnacthylr[deh. Aldicxaborpfanet-ylo d l-pyrgzole 5@2 mg, 1.2

S AHTLAEN t [
S PSP 55 bRy INIRSR 0410, B RSB pr
capcRper (&M)Vﬁ)llBﬁ/eJﬂByGOtm)g @ﬁ ddeh15roﬁls@@1phénylphosphlne) palladlurn(H) The
S) - 2- am no- 3- H (2-a 6-{2,2,2-triflugro-1-[2-(1-m
reagtiop vepyql was sea ed and heated at 150°C for 5 minutes with microwave irradiation.

After cooling, the reaction mixture was extracted with ethylacetate. The organic layer was
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pyrazol - 4-yl ) -phenyl ] - et hoxy}-pyrimdin-4-yl)-phenyl]-
propionic acid. 6.37. Synthesis of
W@ 3)08A73B3 no- 3- (4-16-[2,2,2-trifluoro-I-(2-furBeF/BS3007/f87068

B el BB LRI S R
o8 XP0rdalabisFR WS Wdig), (20 m) was charged
or myl phenyl boroni ¢ aci'd (298 ng, 2.0 nmol

3 br”qubﬁwﬂeamn()mgm ﬁhtg)rldg @il rmlmf)ll\éndTEF)TWa@added to a)solutlon of 2-
acel o this xtur S de
(3R OE L Rk S0 Rl (00 g, 0.5, 55y o s ugrogpethyt
trici @ty G1ab{G 12 £l 0. el phosRhTAS)at ped | fEk ﬁﬂs(thﬂe)wasmﬁmed up to
reacti on vessel was seal ed and heated at 150C for 5

rogindfaineeraire pnchtiredvian e hpwp adhamigrre wis then wersed wigh 3trnle0f IM HCI
oS30 T SRR L BB, T e
laydriveds smpeﬁratpdl ahd deel ovay sd)cﬁﬁfﬁ sutfatgi Tae dbigdniapobfent was evaporated to

gl‘%‘%{) ] é%n&fszl %@rﬁ%ﬁ nqugﬁl 11(EI i agl%gl%a'y%zgfﬁ -yiheRy h-gibpngla which was
dlﬁéléfligq%ﬁn%e%%t%ﬁ&bﬁ%gﬁﬁca{t#&?leeﬁi Ry )benzal dehyde

tri r omat
tri n@stzﬁ‘ﬂs QZSang, (A 68notywas adilc0 .78 soh[mblj of h2£9tr11ﬁliuofbl—il—'—[2 (1-methyl-

1 g4y Dy Vb e Bend i frobin 1S o R P, and the

mi’iﬂtﬁﬂ@ whs Airréd fokMotshuRs d2§4ﬂ1ﬁ1694j6 QMBI E‘ﬁmldﬂ@ ?32 mg, 0.2 mmol)
product was extracted with ethyl aceta (3x20mL) . The

war ggldad.antl dheerthoescsepandusdvandated ot bH)"Sweml thedastion was
sul The org

cognpi%%t gftg{g c%)h?g pﬂl of wajce¥ (vev%ts a Sd AR aﬁylaacgtatet(ao %ﬂYWaS used to

exttfatf thel Pf ubt: (Brefdigaic Byy wh@ Ml oveesdiane kul fakli The yasent was
di rect used in next step without 15 purification

rempyved by rog@%p to afferd,7ag of ﬁtChN%iPr6(' 122 3griflgorg- Infkof lymgghyl-1H-

pﬁ%&iﬂ%ﬁ}ﬁe B’ﬂe nff/(%)&? e@%lgﬁ gﬁ%gfh{r%é &85@ %?) in 10 m

of aAmyidioowuse VHE(CTIE) wasxdharged weth abet e crued nfaddria? B8 mg, 0.1 mmol),

4 OBl op RGeS T @1 BEASCIHGH i 8 ot water. To
thls%xHﬂE 'V&Jas LG dreRat | '09 d’é@ﬁs %ﬁ(ﬁh %!n%onzﬁg (&), qgl%dz&gbr%rd§ mol % of

wat er was ad to quench the reaction
dlelllhljdblmlehatyépl(ozﬂllm»pal\]aéluuz{Hbi Tle Emtrain\tesdsdh evas sealed and heated to

raduc rgani c Ia dri.ed o odi.u
1R S mimes 5 GRirb vl FraghDnc A5 ookl 86 Thighis vas evaporated
toQfryREs, Mk residue was dissolved in 2.5 rnl of rnethanol and then purlﬁed by preparatlve
4-chloro-6-[2,2,2-trifl uoro- -(2-furan-3-y

HRBK Y giveyrd medif 69)-2-pmisa3- [M%amnm ﬁ‘n{éﬁo?waﬁblow é’r[%((iz methyl-1H-
PSR D AR P SRR By 2o O

Py,

nnDI) 1 m of acetonltrlle and O 7 m of mater To
t hi s6.87.xt SNthesiso (82 chrling -314- {6-[ 22124 pifls 0 8@ 84(R4furan-3-yl-phenyl)-

car bonat eethdM|-pvirithidad1RYhenvIRprofichic acid
di chl orobi s(tri phenyl phosphi ne)-palladiun(ll). The

reacti on vessel seal ed and heated to
o)

’-§

CF,
OH
/ I NH2
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150C for 5 mnutes wth mcrowave irradiation. After
cooling, the reaction mxture was evaporated to
waoleomoes®33 t he resi due was dissolved in 2.5 m BPET/US2007/087068

g?ltc n %%%ro??%gggfg? rEOD rn[)lvgalsec arg)éd w1th%’ {%emglfl&leny boﬁ%r%% atc1d (298 mg, 2.0

mbnal); ?:o%ﬂmuén (345 olfg[24 %mzols aﬁd $ H{%P aderdrdad 14 O s Mixture was
(Qgenyl - et hoxy] - pyrim di n-4-yl }- phenyl ) - propi oni c

d 4 mlio apnRug s@d:twmzcarmmt@m;lw fotlpwnd by 80@mg(of dichlaspbis-
(trgplégy@gﬁ)sp% ﬁ-pgﬁdéillgﬁglg) fﬁ)rea(cnb% 6%5?1 W?iS ﬁgﬂl(sgqgn(g Egd(t?ﬁ atzl 50°C for 5
mg&ltesﬁﬁtﬂﬂﬂlcﬁgg&eq?r&&aﬁof G iS0A L A8 RA8torPmBBure was extracted with

ynt hesi s o

cthdpcepateni hoorgapig laygr pas gvaporated touwpgde crugde mateaigl whigh-wpas purified

xS b S e oD R By C PAGRYBOURAREL 26" Tl

c har Dechbuiyldmideiiamnijloplae 1§l bolradiiM i THE) Qvagsddwg to 2 s@lunon of 2-
4 mol )

f 3 0 m
fuaa@ei a@wﬂdéﬁyd%lﬂ-@%@? ? Fapa \W&itr%@é%rnﬁth}ﬂ tna?ethylsﬂane (109 mg,

a I
0-FAHERPir R THERS B0 S0A: futlhuc AR yB¥o fits iyRlaturc and
stmdtﬂm 4)houres $h¢ mntsreses| thch umﬂedm&h édnlaif 1M OIC fand stirred overnight.
mnutes with mc \Y; ter coolin
THERB0TE m el WG ] fBEeiaPon. Tk e it dhasigorated and
dri¥daset §od|uﬁM @ﬁlfa\’t@STEé/ @x%@ﬁl@%@gzeﬁﬁw@r&zﬁ%&ﬁtea t& g%@ 130 f of 2,2,2-
material, which was 1 urif CO to give 12

tripio®- (2~ ﬁ.rram—iiyyl ghemzlhpth@ng,ld‘@rhl(chm,a,swr@ct@) used n next step w1th0ut

ulgifa }L]i(umfluorlde(01m of IMin THF) was
PEAGEE ‘so 0tion of 2- furan-2-yl-benzal dehyde (123

ny, Qxﬂylpemat NaHN@2 fid, blsuﬁm@mafoetmdd&d {oreedoliytioni dfarme2-trifluoro-1-(2-
(120 ng 0.86 mml) 1n 10 THFE at OC. The m xture
fugies3 v@plheewl)cﬁﬁh%n@l E%‘dﬁg,t(b%rﬁ)éwli r 0 mhef ankyfliops d Hfp The mixture was

P GO ) TR0 DA LSR 800 g A

Tlexthixant edhs whantheated at 7@f¢?eltuaﬂ ehd BA&DdnndJs. cobdpdetor gént eooling, 5 ml of
| ayer separ ted and dried aver sodjum sulfate

WV IR O SUSRHIE TRARion MY gt (34) it wa%s@déo exffact the

prgd&t 27hE bf%aﬁferlé’ye} wad dfibl @%r%oéﬁlunpﬁl@f%@ ITHRLBRRRA watMahiobed by

directly used in next step wthout purification
ro(qmap talgive 0947 ng 4thlomed-¢2 AL - thdlbo ol P-(2rfuran-0-y3-pimamy)-cthasy |-
d t . ﬁi %L tion of 2,2,2-trifluoro-1-(2- 20
pWEIPI Hleiyﬂ? é é“;yl) et hanol (55 ng, 0.2 mol) in 10

of anhyidioNase THECTh® m%ﬁfg%d\ﬁ@ﬁl abdb Efugd rﬂa@ér1a¥838 mg, 0.1 mmol),
m nutes, after which 4, 6-dichl oro-pyrimdine

4- bownmicopf}emah*éana@j(é& mg, ﬁhlé mingbut @l\mégcqtméﬁﬂh@aﬂ@eﬂ i of water. To

th}l%lr%(x:%ulirlg 1{)va§ eé&aa %q?ue\gﬁss so?t(i) %8%%t%21t1\%5 é’él 3%5 mol % of

dlt;llﬁsﬂ)bis@rl@h&ﬂy@iﬂtosf)lhﬁe)%aﬂ)ldd@ltn(ﬂj_hEh@fe@ét[UnCVds@Y @has so¥h&d and heated to
dried over sodiumsulfate. The sol vent was renoved by
150a¢ égra%,np@t@q wigh g@crﬁﬁlagﬁ irppdiation. After cooling, the reaction miXture was

evaporated to dryness, the residue was dissolved in 2.5 ml of methanol and then purified by
preparative HPLC to afford 6 mg of (S)-2-amino-3-(4-{6-[2,2,2-trifluoro-1-(2-furan-3-yl-
phenyl)-ethoxy]-pyrimidin-4-yl}-phenyl)-propionic acid. '"H NMR (300MHz, CD;0D) &
(ppm): 8.82 (s, 1 H), 8.13 (d, /=8.4Hz, 2H), 7.73 (m, 2H), 7.46 (m, 6H), 6.82 (m, 1 H),
6.54(s, 1H), 4.20 (t, 1 H), 3.22 (m, 2 H).
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25
chloro-6-[2,2,2-trifluoro-1-(2-furan-2-yl-phenyl)-etho
way(]()spyﬂ'ssri dine (yield 80%. A mcrowave vi al f(Zr/n‘S3007/08706s

()C l;gr ﬂuﬂ"et hoft (Eﬁz?a%ve-,a‘iw&e PZEEE %‘ﬂ%!ar(): z -Exan 2-Vl phenyl)-
m of ace& hoxylnyrinidingd-vi}- cdro this
m xture was added Q.4 ni of aqueous sodi um car bonat e
(1M, followed by nol % of
di chl orobis(trip phOéthl ne)-pal l adiurgli1). The
reacti on vessel W aléd and 38\heated fo 150C for 5
m nutes with mcrowavelirradi af Sr codl i ng, the

[ ' ; : At ey ¢SS, t he
! 32% n of netharol and 65 WO

2008/ 073933 PCT/ US2007/ 79/6% purified by preparative
HPL
(S %tngﬁ]tg)nlv&}oégg @1(1%?2{0(6)1%1 ) éx’/aicg?rtgre(li %zv1tl5102r goniny](pgenylboromc acid (298 mg, 2.0
mfnoh)ad-breryd-fiphe (MO) mgthdxnelpyud $rivdiofi acktodird@hEo iy mpttore was

i oni d. ' I\/R OO
(@I &?I s %Iiue(oals sqdiy on%th) 11\4?%0%@[(} g%wié) mg-/of §3&qu%§15-
(t(%‘l’)engl@h@ﬁ)h(&) Baﬂa’d’%urﬁh%) T:h.e 'f%%:all@? I@gsfﬁsgi} we]éo";l)ﬁ%lgg rallgg hédted & 150°C for 5

mdemSthdmaicr@wmuadi@tlm epérreaboling.rthe methodniNmownssicatracted with
et&lﬁ%ega&% d %ﬁﬂgﬁ%%b@tgﬁ g%apgfea'r\)ﬁedl o p?%.{?lﬂl%la ?:t %ﬁ)n}a%r?a\iv' which was
purdid b% Is(rm@ g”we( B3(Rg 3N Fraf-20 Q- benZalligtiyidk g vield)d- ( py

ridin-

yl) pT\féWuyyé%mmw)lpyﬂuqﬁdau(ﬁlmlwf)l% EnYHF prepadisd éo asplytion of 2-
ruf S35 B0 AR (T4 BB 2o uRREL DUHOF @indeyisigne (120 me,

0. 5@41@91) 1ny1| 0) Iﬁh@H}‘b} PrOPAROMExta’i whas warmed up to room temperature and
-2-am no-3-(4-(2-am no-6-(2,2,2-trifluoro-|

st1r1(e§ f?r44 howgs. hyh? }:ﬁa 1X:§ur§ NES Fgaéqdh%gglg, H}},qf AVHHE] 2od stirred
0\(%%%%_ 3?212%%%@?%%}{42 é)?fagf%a%ﬂ{:et ' %eta‘ie Gﬁ ) The or%amc layer was

1 H pyrazo
separafedwad deitth oxgr)se@iuaniuhiamy ritei odgmeﬂfswe)m) Imasl yize)po?atecﬂ@ggwe 0.150 g

52%5 8@\%9??323&? *{a 3#%30@91@1 2Vch pip iRty yseq L pepdstep

witRdt unﬂ.@a%oﬁ( teld: 90%). _ _
yl ) phenyl) et oxy) pyrim di n-4-yl) phenyl ) propanoi c acid

( 25)Siztyzperesnt Bat412 erg 20 dnnal} iwhs adsicd 16 a golufigry of 22.3-Bfluoro-1-(2-

51 1.3 . .
e BB BBy B ARl i ) T hSEyp ik T The miture was
stizeld Forl Shindrtdsdaft@-whlcH 26(&chloro pgrlrmdlne (29 mg, 0.2 mmol) was added.
H1, 2 4-tri azol - 1- yl ﬂrfhen

Tha mpiters e thdepted 24 oAl ﬁhecnewtmnwa)s sREWNALY. - Aftermgling, 5 ml of
whtel %aslg(?ded,aemdr%WI PR I(5() f?ﬁ:)l Was used to extract the product. The organic layer

was dried over sodium sulfate. The solvent was removed by rotovap to give 60 mg of 4-

chloro-6-[2,2,2-trifluoro-1-(2-furan-2-yl-phenyl)-ethoxy]-pyrimidine (yield 80%).

A microwave vial (2 ml) was charged with the above crude material (60 mg, 0.2
mmol), 4-borono-L-phenylalanine (62 mg, 0.3 mmol), 1 ml of acetonitrile, and 0.6 ml of
water. To this mixture was added 0.4 ml of aqueous sodium carbonate (1M), followed by 5
mol % of dichlorobis(triphenylphosphine)-palladium(Il). The reaction vessel was sealed and
heated to 150°C for 5 minutes with microwave irradiation. After cooling, the reaction

mixture was evaporated to dryness, the residue was dissolved in 2.5 ml of methanol and
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(2S)-2-am no-3-(4-(2-amno-6-(2,2,2-trifluo
ran-3- 499 A --

ro-|

- (2-

(fu

w@ kQoplozaeyd ) et hoxy) pyri m di n-4-yl) phenyl ) pr opane¢T/USIH0T087068

2-trif

2-am
lamino-3-

t%@ye

G LERUAL S
fugicnln%glh

F;_{’L}.(é 8 ?ng6of((%)-%

-am no- rifluoro

J ul?({ &,ﬁ,z (trlﬂlgoro 1-(2-
l)eém;aﬁlppﬁﬁﬂalﬁw yl?'léﬂleﬁylf?iﬂplcﬁh@wli ) B SRARPBEOMHz,

CD(QDI@(gmm),;_&%(s lH) 8 11 d, /=8.4Hz, 2H), 7.77 (m, 2H) 7.54 (m, 6H), 6.86 (d,

YIRS WRRORIPYLDY, T ¥hRfe K propanoi ¢ aci d

(2S)-3-(4-(5-(2-(2-(1H pyrazol
E --6.39. Additional Compounds

-1-yl)phenyl)-2,2,2- 484

trifluoroethoxy)pyrazin-2-yl)phenyl)-2-am nopropanoic

aci dA@@tMﬁl 200866h63 PBspaRdTs

o2Q0R6@B A6 in the art and/or described

(2S amn03(4(2 anm no- 6- (1- (4, 5- di net hoxy- 2- (1H
h%@ﬂnaﬁeolusm Ralgwhenyl ) - 2, 2, 2-tri 1 uor oet hoxy) pyri mi di n- 4
- 559 A (2.86) yl) ohenvl ) propanoic acid
(2S)-2-ani no-3 - (4-(2-anjno-6-(2,2,2-trifl oL&M$ | HPLC Method
(2 (2- et hyI (é"“(‘lg"““ra (M+1) | (Time (min))
I m dazol - [.) phenyl ) et hox rimdin-4-[ 513 A
O SR prigetsont g o | "%
llpil tl@miy idip- %le)amrw@pelp@;zmz agidt ri 1 ugro- |
(5- et na/l thiophen-2-yt) pnena/ ernoxy) gyrim din-4-
(25)}9 amlno 3y (Breanpd-PRpatitiuorend +(@-(2-
m¢tBpyddiard-pDplBnghethaxppymoida@41- ( 2- (5- 524 A --
yljdiengprgpadidaidyl ) f uran- 2-yl ) phenyl ) -2, 2,2- 570 A --
tHHuereethoxy ) py+im-di-n—4 ,I,Hhcny.)p"op rotc—acid
(282 Dandn@3i (B2 3In(ido-b2 0 -Bifhford-2-(2+-(3-t ri f I ugro- |
methgthib n03 ¢Hphen lethoxy)%)?;rlrmdln 4- 529 A --
yl ﬂh h_\ﬂ 1 fc)cp enyl )e oxy) pyri m di n-4-yl|) phenyl]) pro
panaqi C 5 (1.61) aci
(2% §)(%?(6Qg1(§1%é§ d%f/agz p _( pﬁex%fl)tﬁble uor o- | - (4-|f l uoro-2- (t
v 1IOOhﬁl 0X P d?’lr}pl}fm?f )) phenyl ) pr opanélg% aci dA(2'86)
r‘% roa Ad3.(4-(6-(2,2,2-trifluoro-1-(4-fl uoro-|2-(t
hen (élt(%&%%lé% (Z?ﬁ)%rr}ﬂ%r?,-ll %r@ﬁ?:rll')zpropanqg@ acid A -
pilsglylzet%qﬁyawrsmém dDpbenyl )qumn@lp @6ido-
I"uor o- 2-
(2&@ 1t1<Pn3o(f}r(ér{2:2 Ainifpieenny tGpyiediyPpyri mi di - 451532 A A (136
ylogy)s ny1)91h)3ph)emglm)cpndpﬂmenylémpmnmc acid (136
D)LdIIIIIUJ 4\LdIIIIIUO LLLLIIIIUUIU'i
(2S§-3-(4q6-(1(2otapy2, 4{limarz03—lyyll)pphmdy12)2él hoxy) pyri mi di n- 4-
tribla8rofthoRy BB amildpypinediyl4-pheipanbixs aci d 500 A(2.17)
arhidSrodaricdc §&d (1- (4- (1 H i m dazol - 1-yl ) pheny|l ) - 2, 2, 2-
(25)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(2-(furan-3- 499 A
yl)phenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid h
(25)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(4-(furan-2-yl)- 579 A (332
3-methoxyphenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid (3.32)
(25)-2-amino-3-(4-(5-(2,2,2-trifluoro-1-(2-(furan-2- 484 E
yl)phenyl)ethoxy)pyrazin-2-yl)phenyl)propanoic acid h
(25)-3-(4-(5-(1-(2-(1H-pyrazol-1-yl)phenyl)-2,2,2- 434 E
trifluoroethoxy)pyrazin-2-yl)phenyl)-2-aminopropanoic acid h
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trifluoroethoxy)-2-am nopyrimdin-4-yl)phenyl)-2- 499

A (2.07) am nopropanoic acid
W@ 283423983 no- 3- (4-(6-(2,2,2-trifluoro-|

- (4- (t PCDpREN7/@87068

EOO0_A (2 74\
[-ATA Ny o W W= e

(28)-2 phdny3) @t axyhewrl nudi dindthokyPhamyl ) propanoi ¢ aci d
p}(r@o‘l-a ﬁmheﬁylﬁz(z% {(rAt R AR e Rlidd-& 2-trifll ugse- | A (2.86)
yl) nyl) ropan01c acid
(Cpyri d| n vI ) Dhenvl )et hoxv) pyrim di n-4-wl)pheny|l ) pr
(23Rany ﬁo )(2 L(2-(2-methyl-
’?S% %g )fth X)Q 1 1d I% é gh et h |soxa§% 4-vyl )A(2.30)
B uor oet hoxy) pyr|i ni"di n-|4-
Y ) phenyl ) propan0| c aC| d

2am 2,2-trif{luoro- |
Qggﬁ -4yno ﬁe(gh(%l‘aéﬂ)ln g @Tﬁmff“;ﬂ% ﬁy@)(ét hoxy) pyr i m di n-4-

altmo?lzenz%y PRAnY BRGAYY P prieiiedr ¢ aci d 67 WO 229 A--

ylnoeByrrepBRIRCET US2007/ 087068
(2S)=-3-(4-(6-(=-(4-(t /1, 2, 4-trTazol -t=yt)ghenyt =12, 2;
(282 488ng 3¢ (24ymino-6-(1-(2-(5-
(diméethylaabawbiiokuygne3Ayl yphahiyh)-212.2F ) phenyl ) - 2- anmi n6®0 opanoi A --
trl(ﬂuafdethoxy)pyrlmldln 4- yl)phenyl)propanmc acid
/’)C\’)anr\u annu\’)’)’)friflulol (A4 (p
(2S QldﬂhﬁoB E(QQmBn&% @2)2-trifluoro-1-(4-fluoro-2-
(tM %éﬁ?bé%@iﬂg%ﬂ%ﬁﬂﬁﬂf?lﬁheﬁﬁ)ﬁ% a%fcnyl ) prpanm A (1.61)
2-am no am no- tiri fl uorjo-
(2 fluoro
hi di d n-14- 542 |A
(2§§ fié! el (ﬁ (ﬁ é?rﬁ%%?é”l)(ﬁtfﬂl%}%’bl%ldﬂﬂeﬂ ol M, A(165)
%ﬁ'/ﬁ %)i( gﬁ?nﬁ@p%op(a&m{;&m(% chI oropyri dazi n-
r r di n-4- 545 A
? o f}r iwhe(ﬁx;?z) W %EBL@ @8%9)% 518 A (3.76)
51511 bt w&p@p@&me&cm tert-|butyl t hi azo

=2- yI)phenyl 2 2 7- trl’rl UOT 0€T MOXY) pyT 1 T 1 n-4-[ 572
(2)&) E#£0gpg-3-( r( Bpardiftiordd-
meth@thlgplﬁm- )Bhﬁ(ndl )@@Dmml@m@(lﬂ 2,2-trifludrod3% A (3.88)
yhptshy 1D[E0Pﬂ11>0}ﬁ— id

(3' IICt hyl = I H Pyl QLUI = 1' yI ) bl phcnyi = 4' yI ) Ct I U)\y) Pyl I Ili d
(S)12-#nin6-BH4A 2¢Bnibd)o-((R)-R Rt triflyops-ogdn(6+ ¢ aci|d
ﬂd&@w&@mﬂ)@hanﬂybtﬁo&ymmdﬁ%1- (5-chl oro-2-(328rethyl A (2.96)
yliph'é'nyl)pro anoic acid _

344- (8&((5%44%991 1mYda)z91hF-@'Y) ﬂé}nyD?QQLC acid 6.140. In
tr'%’?u)fo%tﬂ gﬂﬁgb ﬁ%ﬁgﬁ L, TPH2, tyrgshne 4 (207)
a 1¥1915r%i§§( 5‘501 an phe i ne hydroxyllase (PH)
(25)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(4-(thiophen-2-
yl)phenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid 500 AGTY
(S)-2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro-1-(4-
(pyrimidin-5-yl)phenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic 511 A (2.67)
acid
(25)-2-amino-3-(4-(6-(1-(2-(3,5-dimethylisoxazol-4-yl)-4-
fluorophenyl)-2,2,2-trifluoroethoxy)pyrimidin-4- 531 A (1.55)
yl)phenyl)propanoic acid
(S)-2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro-1-(4-(2-
methylpyridin-4-yl)phenyl)ethoxy)pyrimidin-4- 524 A (2.28)
yl)phenyl)propanoic acid
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15

were all

accessi on nunbers, respectively:

gener ated usi ng genes having the foll ow ng
X52836, AY098914,

WoX0®80@3and U49897. 5 The full-length codi ng BET(USIWOB087068

thn hant Ay

aof hiimnmn TDLN ama ol AnnAd nt N Al
o+—AtHreh—rr—wWas—et+oehea+ Rt et nRe—pactertad

(28XPH(@S6i(0N4 BIALIO 4 T4 L (Npviagap2 20kdi son, (W, USA). A
mﬂwﬁ)leﬁlosagajpgﬂmgh BUBHCREGD-cubibpwp LR NG tfﬁ% o (1.24)
2S5—§)armh@@3(m/@ a%m@%ct?@ AR REM Y hdﬁ%ﬁ over ni ght
was 58¢hen B (3.00)
ylmehﬁ’s)? Qﬁjejégwﬂ{—% émﬁ‘q%f@%‘g. a lg%n{)gl n| nq .15% yeaslt
a%%lo 32(1@(% 5%180 Fée@ Zlc??r ﬂuorg'lgfw Ongi/l4%( phan, 0.1
ggp %%ﬁg R Sl Sao ™ LhosPhake | A a)
ted at 40% pH maintained dt 7.0, jand
%I)ucose added. Expression of TPHL was 1 nduded wthH 15%
(2D)-PaetiBge-(@idramingér(l dd-(Bfchgopysstazia-3at 25¢. The clel I s
yhideryl3gi-tifluereieoxparshisaidente with phosphdt eSbuf fler ed (3.33)
ylindienylgpropaPBR)acid 5 TPHL was purified by affi|nity
chromatography based—on—its bindimg—to pterin—The
(28 Rtanped-Bed-(Rasnine6t($ gdr(dactt-bntyithlagsi-z buf fler (100
yIpgheR)-0)2, B-aiflwirasthaxyy® rimdifis- O , pH 7.6, | 052 M|  A(1.82)
ylhal w@ogan%cﬁ/&en 20, 2 mM EDTA, 5 nM DTT, |protease
Lnhibitor mxture (Dnr‘hn 68 \WD 2008/ 073933
(2§ lHﬁﬁ&LQY(hQQYa%ﬁo 69(9&42 fehuerd-gN3emethBdy-angpol i s, |IN
)1 13[}‘1 ﬁh@ﬁ}l%&ﬁ&ﬁ&@ﬁ%}’ﬁmﬁhﬂ“ de 6 ¢V5 ). A(3.54)
1?13?1 re’lyzed crofl ui di|zer. The
s cen ri fuged and the supernatant| was | oade
Y fuged and th | ded
e 3_cougl6§(q_ har gsg 4B, cojym tihat was
Ia]rmc? 4- a,n%l @oro LS Ay 50 M Tris,| pH
Pyéa “P\R%eél?{’xz‘féi’yr’ém "‘rg\,n EDTA, Mndh "y A G20
ylmh?nyl ép%’@F was washed with 50 m of thi s buffler

and TPHL was eluded wth a Dbuffer containing 30 mv

S

NaHQmo P ﬁ@ro'inhﬁnﬁoMA
o gl ycerol .

| X
l fﬂgeﬁhﬁsﬂmg e*ppm #Tojé,glemghfb %geA@ﬂ;)n

0.1% Tween-20, 0.5 nM
El uted enzyne was

HylaRkiné h9droxylase (PH)
0% gl ycero

Werg allgemretstdaltsmgg@@@ haymgmhqrrﬁmlowgg)mpm mynhemwsas@wely :

XpBR AR TR 5 ot S YBAY wer e oxpl eaced and

pur i Theefl19888Rtbdhg YequBndd6f HaadiB THRY] waLN6RRt mtohtﬁe bacterial

cells vveres |l enmented with t
exmr@wynap@ﬂwﬂ% ‘oMNgvagerd i adiggn.
oS ETLS RTE P S ly

con |ne ropanesu

rosine for TH a

o) WI%MOWBLM(DE%
(1588 @50 T %ﬁ ﬁrb‘?oth

oni c

LB anamycin
( y

rnéd‘iw&l grop up 44,3760 ogddntghy p/ﬁt!hmhaﬁng 1H6)lf M\‘/ﬂﬁmﬁtﬁﬂet(ﬂﬁ rnl) was then

ul fate, 100 errous  anmoni u

tr%qsf%r(eé l%taﬁﬂoszg@ﬁwcy%%%ﬂﬂ AE s(evéé@p}ract %)%ﬁa&m %em%&%g)il mM

tr%éﬁlﬁﬁy@ﬁ ANIGE s EniHonilTBY é&l

reactions were |n|t|ate

a&xﬁi 5’3‘%&1\4

Plf]?_atg 8{]%1[@% 7.0), and

grbivnad Odhnceant 3t Cowithfoxygdn sundplehwnteldailt 40%L pHImeyntafned ke7.0, and

S S R

L%Hi gv\#hnl%} B lactose

han

gver a period of 10

hours at 25°C. The cells were spun down and washed once with phosphate buffered saline

(PBS).

TPH1 was purified by affinity chromatography based on its binding to pterin. The

cell pellet was resuspended in a lysis buffer (100 ml/20 g) containing 50 mM Tris-Cl, pH 7.6,
0.5 M NacCl, 0.1% Tween-20, 2 mM EDTA, 5 mM DTT, protease inhibitor mixture (Roche
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20 wavel ength = 300 nm. TPHL and TPH2 i nhi bition was
determ ned by neasuring their activities at various
weoppoTaIds concentrations, and the potency of aP@'r/Usmo7/08706s

AR Sepce Bring oris.g Nyt %o an PR Sifeoogh) Hypride pmsp)

arﬁtth@célls\(ﬁé?e g&@@ Q4Rc: BRAGRNGIZAL 1T [Fsatd/whk ée%tﬁfﬁ@ed’aﬂ@ﬂﬁ@
is the background signal, D i

susbmp‘@nmasclnad@i appe cptcrrmmospvd soplarose éBlcohanm that @@s r:q;ulhbrated with

o bt GRS RS LD, ¢ TSR b Tl BRI RO TA, and 2

mBEDITVI The SoleiEwaeheshidt Reth SymNEREIHuRGr AET BH‘D Wk eRided with a
3H20 generated usi rosi ne and

n
blﬁ@ﬁ@@?—l]tﬂt@%@%&ﬁﬁ%b pfv[IéQéthSM ae’l, orh Brgaprad, 0ol EDTA, 2
b
PhbTE R | GBI OB sl AMEGAAY BB oiao0 o
KH&B(M,I pH TortaivhNagl, 20 ntd IVOPS). 51}DM EDTA, 200 108 ghyoeeal] amd stored at
ulfate, 0.05% Tween-20, 1.5 nM TCEP, 100 gM ferrous
éﬁﬁonlun1sulfate 0.1 Mtyrosine or phenylalanine,

C at a]Fl}%Qn gg%tgﬂéantnl‘éﬂﬁd%@r&}’&% gﬁ}eqf EO 0 8%0 309%&%! mdr@}fylase (TH) and

p@ﬁiﬂbbﬁﬁﬁﬂ@ﬂﬂﬁ?[ﬁ@@ (PAld) wemotxpoussedvend guafibdessdntiadly in the same way,
r 10- 1 m n nd .st t he ddlt o]
PRt R To St Sah Rdpng RRT T s et PRMsfgnPAH during

r@g,gﬂ vated charcoal and the radioactivity in the
filtrate was determ ned by scintillation counting.
Act i Ui ewd EPHéfaCTG‘Gﬁpb‘Uﬁi@Sn@ﬁufW-IHaﬁ ebacml—nmm@ containing 50 mM 4-

Ry ST il o BPBSY oo P BR T R B o

sulﬁ&@]/@() {IMDfetryPesmMoni@d sulfatd) 685 ST ﬁls(QS&ﬁb&Qfethyl)phosphme (TCEP),
SCr eeni nt%vlaRBLZI—B is arat mastocytoma cel l Ii

0.3 -ty bichiahyrppterih - GraresniatmaseoiodidS pod EﬁﬁTn eThe reactions
w§1|% E%Rlat\%g ?gtﬁa@lﬁg Y to? | éor%entlljeﬁ%rbf G ﬁ:ld\/ln Qﬁl‘giaf:\%l&lty of the

talns
rebetioysl mxﬁémmhe@hg@l(o&m&he chBngkbhe fuBAS covee at P&l firan esedkation
in 96-wel| f or mat Them)bllepaseusdlnHPLC
W%ﬁlﬁng%eéo@? oF PE@@HWP%@@WM% terpined by meqqureg their

acﬁgﬁfeg’ Qﬂ @arriolu§ co@éll\ﬁltdecroﬁcéﬁ%tloﬁso b The (péteﬁc oPQ o) c¥¥Found was
used ters HPLC (nodel 2795). £1- Ehannel

caﬂdudMecbummgﬁle(eqm;t@In 2475) was used to m)nl tor the flow
t hrough by setting at 280 nm as t e excitation
wavel engt h and 360 nm as, t he wavel ength. 15

RBL CBA: Cells were grown in c ]e[é medi a
(containing 5 % bovi ne ser urr)HT%-%%% hours to all ow
cells to attach to plate wells ]eII/weII)

ounds were then added to each well in

Co
WEGRUShTE B ofiget 8 €N6N SRR PRI LROpEC g igR LR is the v when C = 0, 5

is MarcEéI%uﬁ\@glgnegeb|1§th|erHlll(‘sR$@|Vﬂ{1ﬁl ?bl%xmmttm %uﬁribll and 1., is the
conpound present. Cells were harvested after days of

cannoutsivn ofthetco8poundddit mhikets batf 06 dheanuiinuennzyine hotinity.
co npﬁllilrlﬁgn rllfleasn%rHAH lél/gtgxliiges\/\v/%r% determined by measuring the amount of *H,0

generated using L-[3,4-"H]-tyrosine and L-[4-’H]-phenylalanine, respectively. The enzyme
(100 nM) was first incubated with its substrate at 0.1 mM for about 10 minutes, and added to
a reaction mixture containing 50 mM MOPS, pH 7.2, 100 mM ammonium sulfate, 0.05%
Tween-20, 1.5 mM TCEP, 100 uM ferrous ammonium sulfate, 0.1 mM tyrosine or
phenylalanine, 0.2 mM 6-methyl tetrahydropterin, 0.05 mg/ml of catalase, and 2 mM DTT.
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20 renoved fromplate and cells were |ysed wth equal
volume of 0.1 N NaOH A large portion of the cell
wo y®ane3dms treated by mxing with equal vol uneCDUSZON/087068

TCA and then filtered thro | ass fiber. The ..
i et & ot g BEPes i o Brsan i anEeey g the addition of 2 M
HeDa ez BGureb W er GRS BREEAkH B achivadBcharBOdl bh@thclhdibh&ivity in the
cell lysate was al so taken to neasure protein

filreteorast detarmoreddly schngilleiedrl eounhing. Aefividies ¢f aflrempounds on TH and
totoxicity of .the.conpounds. at the concentration
PRUE S SnEhited byihe fif SERC PR PR R REPERER Y BETRR1 and
THEA net hod. The average of 5HT |level in cells wthout
conmpound treated was used as the maxi numvalue in the
| C50 derivation according to the equation provided
above41.THeell-Based Inhibition ASsaVSsHT j s either set at 0 or
fromcells that treated with the highest )
concEvie b ehcdk lings wysstnwdifer serecaiso FHRLIH3 ey rat mastocytoma cell

iy | tr @Al : . -
e e
humwan daecinsié celinih@rwiBedcdivains TPADKnd elakésnghly Jroantdyptophan (SHTP).

co und was added a _concentration range of 0.07
Tl&_nﬁnggs SO @Og 8 P& WU FRTBGL BEF TP DR cheBy i igRPLC
cof%'tafiﬁésd oM, of 160 @VE k’ddiﬁ{h%cetét%ﬁlgg Rat aﬁﬂ%%@éet&ﬁlﬁﬁehﬁvﬁﬁtﬁtﬁrs C18

or 5HTP neasurenent. The s rnat ant was m xe

codgpual4.6 wdlOunm) vfas LM TG Waten HPILIG (@rald] 2 H50.ughmyltiagennel

fiber. The filtrate was | oaded on.reverse 70
lst7 67 485! PR D009 BEP0BET (hASE TTPRe: Porelgirs 280 nm as he
cxAMERNN AR dngth ARSI R he chfiQidhBlAveYdnal. | ity was

measured by " treating the remaining cells wth Pronmega

Cel | BAS Eclluwireezrewntn Gunpletginadglia (coptamysay % bavac serum) for

ound,, pot enc h cal.c t inthe sa wa

3G BORRIP AR YR B0, SRS e bt okl COmRRIRS UGS fron added
tohélewts ivfhe conRatBonRnge 6. eTduNEd by34é ﬁM’ﬂJTlﬁ don@ols were cells in

themto provide solutions, which were then orally
cogeta madin idhit any campeuneireieat. rfedlls vosg hanvpsterbatiardedays of
in¥\@[faﬁ nqpﬁb@ %(fﬁv\ge% L%S"}?%oﬁ nt 489880 oﬁﬁc}? egézr{tkg/ledia were
or four  consecut!ve ays. Five hours after he" ast
rethosed fromeplatniandbdlswesre Iypud ekihyeqgaalcroldmeel. | BahO&Ni Arbdrge portion
S est heti zed i ng isoflurane, blood was dra by
of it ep1Llg St ek Trged U TSP RGyith Sva syl R gt %%C/gsm@%n filtered
th\%%l%ﬁl ss fib&. 230 AR ORErBSd Rl ARG IERPHIPEE! foFRIAy zing SHT
co ta% ning tubes which were kept on gentle rotating.
conhentmtipnsl A wensll tpsrondd ¢lapidldy sadls wahaolbe taliem ionmesssrda @pkesm

coBr R pF B el hf R SUFPERE LR sOMPRTER o eggncentration
usé@s T_ﬁé(gfo%iﬁ 86hcehfr&Bnt V& LRIV UsingBEA ddRbdreasur ed
by hi gh performance 1iquid chromatography (HPLC)

equi Prreayewige lof AHTilavdl imeclks| without eamiemind drcated oras uBkdbascthe
mgﬁquprlrl%}e éaé]}ll\eﬁ @ﬁgé %V\é lae;ixge{tio%.)éegosirgﬁlg télm ﬁ}eﬁeragllafl% Snﬁrgy@le(li above. The

re carrie

maipuemethdyf SHRislcitiéd detihti (osrefrom Alighht tecatel waifidthdseghest
Committee. Figure 1l shows the dose-dependent effect of

=
CORCEBTRYON Rcampaue if HGAPBH I ROEEoxiF 6UBRECPRCTHAGE.
20 BONEBAIEARIEALLANR o JounRASASHEM RSt PPAEWith 5 % bovine
I SClI 0seda abo

applTcatrrons) e are
serum for 3-4 hours (20K cell/well) and compound was added at a concentration range of

0.07 uM to 50 uM. The cells were incubated at 37°C overnight. Fifty uM of the culture
supernatant was then taken for SHTP measurement. The supernatant was mixed with equal

volume of 1M TCA, then filtered through glass fiber. The filtrate was loaded on reverse
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i ncorporated herein by reference in their entireties.
71 WD 2008/ 073933 PCT/ US2007/087068 CLAIMS What is
w@b@sie®3d s: 1. A conpound of fornula I: (Rl).PCr/ORD07/087068

A, N CF3 NN5 R2 | eutical |
ol b SuPbSELP coBre B PE Lrh ety ThaRap BRI ey Geastied by
tr@Phf ARAkhinttP& s tvxl»iﬂlelqroﬁl%gﬁ Cenyiet- @310 Eﬁi‘ﬁ'ﬁlegéen't @ell Vlablllty Assay.
[ ndependent | y" hal ogen rogen, ORA, NRBRC,

Tig( @2Rand petendgyowapihi mndbﬂllyteéuubﬁtel Stamltee@yails Inythe RBL CBA.
al kyl - ar yI or al kyl -heterocycle; R2 is independently
hal 0983 ‘glrv(ggﬁ c sC( O RA, ORA, NRBRC, S(02)RA, or
optional | ted al kyl, alkyl-aryl or

o B RS R R ) B Shrovi

so@todk QﬁM@lﬁ Qercthih oraflly dBsdde A eyidrel, 1454 olcﬁmﬁbédl’ﬂgeﬁbhno mice were
or optionally substituted al kyl, al kyl-ar

dogpd 91I106H’@t1¥ by Oyal|gayageray b~ 10gnlk gw&fé@lﬁ@yew@uy readdys RRvedours after the

laét'b‘%?? ec‘l[?e 1m£1§§ a\{@f? Eﬁ gﬁ& Eér f?c%&e?g% %Mnﬁi‘&ﬁ% %1%: E‘Lﬁnggzed using

1sd)ﬂlﬂ&1p£ fodmdms dnwlni bgeztrdmb sogit methablluymg dhst Syhug@hnd 25 5/8 needle,

kyl -aryl or. alk 20 heterocyc eac

2 %ﬁﬁi’b@rﬁid@%ﬁﬂ lecr g PSRt %ﬁ‘TéﬁpP@ﬁavg %gwlslfc}htvrﬁr% cpt on gentlo

ro?a!tllﬁéoTh@ L Kyt day 'theﬁ lde X{ed @ﬁ& 1€ HaY Q\Ja§ tak@ﬁ] Qnmﬂag fgozén, jejunum,
2008/ 073933 PCT USZOO?/ 087068 2. he co nd

ilepin gdadaterlyvenstul@ined soof fat drel oemabatent] map.frc&en Aﬁ)HlT was extracted

from the blood or tissues and measured by high performance liquid chromatography (HPLC)

—

equipped with an in-line fluorescence detector. Blood samples were taken for exposure
analysis. All animal studies were carried out with protocols approved by The Institutional
Animal Care and Use Committee.

Figure 1 shows the dose-dependent effect of a compound of the invention on 5-HT

levels in mice.

All of the publications (e.g., patents and patent applications) disclosed above are

incorporated herein by reference in their entireties.

71



10

15

20

Al OHN-R 3 CF3 NN R2 3. The conpound of claim1,
which is of the formula: ~R1)mO 5~\" |" / OR4 NN O

woRboRB73988 CF3 NN R2 5 wherein: each R5 is PCT/US2007/087068

i ndependent |y hal ogen, hydrogen, C(O RA, ORA, NRBRC,
S(02) RA, or optionally SUbéLi t[]Yltéd al kyl , al kyl -aryl
or al kyl -heterocycle; and n é -3. 4. The conpound of
claim3, which is of the formula: 5 (Rl). 0 ROM N

WiNaQs bMilRed®3: H CF3 NN 10 R2 5. The conpound of
claiml, which is of the formula: (R1). O E/ N NO HN.R
11 3 On CF3 NN Y R2 wherein: each R5 is

i ndependejt rogen, C(O RA, ORA NRBRC,
S(02)RA, %rch%g oﬁ%ﬁﬁﬁgw“ﬁ substituted al kyl

al kyl -aryl or al kyl - he{ReJ ocycl e; and O

N HN
g
L
|

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A, is optionally substituted heterocycle;

cach R, is independently halogen, hydrogen, C(O)R4, ORA, NRgR¢, S(O2)R4, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle;

R, is independently halogen, hydrogen, C(O)Ra, ORA, NRgR¢, S(O2)Ra, or optionally
substituted alkyl, alkyl-aryl or alkyl-heterocycle;

R3 is hydrogen, C(O)Ra, C(O)OR4, or optionally substituted alkyl, alkyl-aryl, alkyl-
heterocycle, aryl, or heterocycle;

R4 is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle;

cach Ry is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
heterocycle;

cach Ry is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
heterocycle;

cach Rc is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
heterocycle; and

mis 1-4.
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73 WD 2008/ 073933 PCT/ US2007/ 087068 n is 1-3. 6. The
conpound of claimb5, which is of the formula: (Rl). O
WORMBIBAI3IN HN ~R5)n 3 CF3 NY, NI R2 7. TPET/US2007/087068

conp und f claim ft (R1). O
o %Wnﬁug&(’fgé t11(‘3I‘f§1 Rllﬁ\i)fgﬁ?-é’m\g%er ei n: each
R5 is |ndependently hal ogen, hydrogen, C(O RA, ORA,
NRBRC, S(02)RA, or opﬁ aIIy substltut ed allkyl,

al kyl - aryl dt erocycl e; ap# <3 oﬂaQ 8.
The conpound im7 v@i ch is pf Or mul a:
(R1). O O A R3 R5 R R 9. The

compound of claiml1, whi

%I ofthe formula: (R1). O
OR4 C/ OHNR3 (R5)p CP3

o

Rz
3. The compound of claim 1, which is of the formula:
(R5)n (R'I )m 0
<\ /\/| OR,4
N~ N . 0] HN
N | S Rs
CF; N N

4
L

5  wherein:
cach Rs is independently halogen, hydrogen, C(O)R4, ORA, NRgR¢, S(O2)R4, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and

nis 1-3.
4. The compound of claim 3, which is of the formula:
O
(R5)n (R'I )m
L T 7~ /| OR,
N~ N O HN{
N | o Rs
CF; N Y N
10 Ro
5. The compound of claim 1, which is of the formula:
O
(R1 )m
fN\N “ /| OR,
7;/ ™ 0 | N HN\Rs
(Rohn CF3 N\fN
Rz
wherein:

cach Rs is independently halogen, hydrogen, C(O)R4, ORA, NRgR¢, S(O;)R4, or
15  optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and
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R2 wherein: 74 WD 2008/ 073933 PCT/ US2007/ 087068 each
R5 is independently hal ogen, hydrogen, C(O RA ORA,
WORBRO739%¢ 02) RA, or optionally substituted alRgi/pS2007/087068
al kyl - ﬁlg or al kyl -heterocycle; and p is 1-4. 10. The
conpblina’ of cI a|m9 \Nhl ch is of the formula: (R1). O
/ OR4 O HNC CF3 N\ N5 R2 11. The
nrp@und be @nmowqof %ﬁ%ﬁ yhichs Qfﬁhe fomAa:  (RL). O
le OR4 OHN (R5)g H~R3 CF3 NN R2 wherein:
each R5 is independent I(Bmhal ogen, hydrogen &
ORA, NRBRC, S( )RW 10 opti onal j
al kyl, al kyl - r ‘aj kyl - heteroc
12. The conp Al
(R1). O Or4 (R5)qI-UO\
2008/ 073933 T/ US2007/ 087068
claiml, which is of the formnulfa:

o
3
e

of HNe fornmul a:
CF3 N~ N R®s 75 WD
The conpound of

Rz
7. The compound of claim 1, which is of the formula:
O
(R1 )m
<),\|I /\/| OR4
A
\\ X o) | N HN\Rs
(R5)n CF3 N \f N
5 Ro
wherein:
cach Rs is independently halogen, hydrogen, C(O)R4, ORA, NRgR¢, S(O;)R4, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and
nis 1-3.
10 8. The compound of claim 7, which is of the formula:
O
(R1)m
<O/\|I /\/| ORy
A
\\ x 0 N AN
(Rs)n CF, NYN
Rz
9. The compound of claim 1, which is of the formula:
O
\ (Ry)m
[ 7 R,
P . @) HN
Vodt \J\( [ R
(R5)p CF3 N \f N
Rz
wherein:
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(RL). O NON/ /| 0”4 OHNR3 -i--r yy (Rg CF3 NN
R2 wherein: each R5 is independently hal ogen,
whyasogess C(O RA, ORA, NRBRC, S(02)RA, or 5 PCT/US2007/087068
optional |y sybstituted al kyl, alkyl-aryl ar
o kyReehge b BesEmaently e Ghet oSt IR O bBaBeoOR s, or
j AR j - f ' . O N N AC4
O%ioghl? &%Stlt\((w%d?méégalﬁﬂ%ggor alll{gﬂ 'El'%léocc}:, E)I%%nlji nd of claim
1, whisdkdis of the formula: (R1). ON/ OR4 (R5)q O
|l ~~HN, RB CF3 NN 10 R2 wherein: each R5 is
i ndeldendehid gontymiuod efi¢laimy 8y whieh js &t} R&mu@RA, NRBRC,
S(02)RA, or optionally substituted al kyl, alkyl-aryl
or al kyl -heterocycle; a énq
PCT/ US2007/ 087068 %

is ofthefo|mﬂ§a: | O
NN R2 //—\)\fo

(Rs)p CF; N Y N
5 Ro
11. The compound of claim 1, which is of the formula:
R i

/(/N\ll /\/| OR,
(Rs)q \”) X o | AN HN\R3
N

wherein:
cach Rs is independently halogen, hydrogen, C(O)R4, ORA, NRgR¢, S(O2)R4, or
10  optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and

qis 1-2.
12. The compound of claim 11, which is of the formula:
O
(Ri)m
N
/// i) /\/| OR,4
4 |
(R5)q ”) \ O | \ HN\R3
CF; N_ __N
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17. The conpound of claim1l, which is a potent TPHL
inhibitor. 18. The conpound of claim 17, which has a
WA RHB/07383D of | ess than about 1 M 5 19. The chopusud7/087068

of c ain1 8 mhlch | ess than about
0 5 K ToB cAPCaRABEHAR L ERhITAE: FIANE has a
TPHI_IC50 of | ess than about 0.1 M 21. Thecgonpound
of claim 20, which has(%ﬂﬁPHl_ICSO of less than about
0.05 M 22.NEHQ C nd of cl ai m& ~w
aromatic. 10|2
IS not aromat 2 : §
Al is optloﬁQ%Iy substltgéed witlh one or nore of
hal ogen or | ower al kyl i conmpound of claiml1,
wherein R is hydrogen or hal ogen. 26. The conpound of
one of clains 2-16, wherein R "fs hydrogen or hal ogen.
wh&eid/. The conpound of claim1, wherein mis 1. 28.
The conpound of one of clains 2-16, wherein mis 1.
29. eﬁtheéstipd@pmd@ﬁlydta@mnlhymeCme PR Ah YR BgeS(Qa)R 4, or
C nd of of cl -16, wherein
5 orggni wiapuban 68 Biroy Or B0 sRer s OIG of cl'ai m 1.
mher@mq,ﬁs i s hydrogen or Iomer al kyl. 20 32. The
conpound of claim1l, wherein R3is C(OORA and RA is
al kla. 33rnclifinfRRPBHAGinRT3 ANRCR s SRl Mim@ral6, wherein
R3 is hydrogen or |ower alKkyl 34. The conpound of
one of clains 2-16, wherein R3 is C(OORA angh RA i s
al kyl. 35. The conpouﬁ&%of cla|n11 mhereln R4 is
hydrogen or LKower . \
clainms 2-16, ex-ef i's hydroge Io dr aIkyI
77 WO 2008/ 073943 | B o8 . TI'T@'\(‘Ronpound
of one of cirH B 2- 16, ereiln RS is hydrogen’or |ower
al kyl . 38. The conpound05¥ B N137 wherein RS is
nmet hyl . 39. The conpound of oneg of clainms 3-8, wherein
nis 1. 40. The conpound of cRainms 9 or 10, wherein p
iIs 1. 5 41. The conpound of one of clains 11-16,
wher Ei.n glliescompotd ofclemmpouhidh ioef the filvamutmceut i cal |y
acceptable salt or solvate thereof, wherein bhe
compound is: (S)-2-Am n6Hs (4-
{2-am no-6-[2, 2\2
- (4-pyridin- 4 din 4-ypf4
- phenyl ) - prey el € A
(S)- 22 A no- (4 (6-12,2,b-trliflufo-1-(2- pyr.cpt?n 4-yl -
phenyl ) - et hoxy] - pyrlntdldﬂ%- NL%;%henyl) pr opi oni ¢
acid; (S)-2-Am no-3-(4-
10 {2-anino-6-[2,2,2-trif|uro-I-(2344-nEthyI-thiophen-3-y

whireieny! -
cach Rs is independently halogen, hydrogen, C(O)R4, ORA, NRgR¢, S(O2)R4, or

\ ereln Al
R;Wher ei n

optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and
qis 1-2.
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o

15

20

et hoxy} -pyrimdin-4-yl)-phenyl]-propionic acid,
(S)-2-Am no-3-(4- {2-amno-6- [2,2,2-trifluro- 1

wo@@s(oﬁmssret hyl -t hi ophen-3 -yl)-phenyl]- 15  PCT/US2007/087068

et ho rimdin ) n r 0 cid;

(S)- %G.?mlioltmé?}zl lﬁI“F?Eg ‘%hlhf‘%o%%?e{ F‘}‘uoro I
-(4- furan 3-yl - phenyl) -ethoxy] - pyrimdin-4- yo}
- phenyl) - propi oni ¢ aci d{r,{,) - 2- Ami no- 3- [4 {23am no- 6-
{ 1-[2-(5-di mst I _R@et hyl - f ur an- 2- phet
2,2,2-trifluor@etlho pyri m din-4

ni ¢ acid, g,g S 0
(S)-2-Anmin -%T4-(2-am no- b- { |[2 6 cyan- pyrlaﬁn 3-yl)
- phenyl ]1-2,2,2-trifl uoro-Crt he
-pyrimdin-4-yl)-phenyl]-propioni c aci d;
(S)-2-Anmino-3-(4- {2-am no-6-[ R2, 2-trifluoro- |
-(2-imdazol -1-yl - phenyl)-ethoxy] - pyrimdin-4-yl}

- pheny| ) - PKORIYPOuEd @p tldim ( Svhiéh AN p&et-KPH1 inhibitor.

{6-[2, 2, 2- trlfl uor o-
yl( }2 reﬁ)Z/ polug% I%gylg%xll g?,r\gﬁ%l}l h&Yd TPH@“_I@}O of l%gk than about 1 uM.
( [8)2 %)3 cl?glépg)&é ?ﬂaﬂr? lg'wéigll ﬁaﬁz ei H‘)Hfl | I%(s)r S leés than about 0.5 uM.
Ele ( S) ﬁimlglx F' &dl A lirﬁlﬂgh Ea:se n¥*’ﬂ11 per%J ofoless than about 0.1 uM.
3, 5-
t EI féluor o* f&t% g ?&» 19]I1§3 eniﬁ%}ﬂ}lcgq %ﬂp%@ﬁh@l about 0.05

@cid; 30

S)-2-Am no-3-[4-(2-am no-6-{2,2,2-trifluoro-1-[2-(3-p

(
hen)’iz‘ Py rﬁ{—eo‘lon}%&ﬁh% E’]Flﬁ?}( h] 5 &EROR Y aro natic.

yrlmd|n4 pr opi oni c acl

AT Srbih R0 Sanbn’y 25 bl b
lec') dﬂp 5 S eb sy bty banoaty shSRLEM W one or

m&é)of%amﬁsrl%w[eflaﬂ&r am no- 6| ){(R) 2,2,2-trifluoro- |

rret hyl - pyr azol

p h e ( S) Igbo poﬁ}{g IOFUQin 1 %MérllngbﬁF K#r&rogétp&' 194'1‘6 g%n

aCI amno

| or h zol| - I

t fi f?:éaor O’Phetcho )pyo;m%y? Illé)g alHIS v%eny f&lls]h %roog;,?n or halogen.
aci
(S Y. Amme%onfp&ue%osﬂﬁmlewwﬂf P& Ehl or o- 2- (3- et hyl

-pyrazol -1-yl)
2,2, %otr ?IWO@M@W}G My & He 2herein grigdy | 1 - pr opi o
nic acid ethyl ester;
('S) -2 ani Fes- @ninpupd of elnine 1 6w hqrrpRy-is hydmien o #mipg- et h
yl -1 H pyrazol -1-yl) phenyl)
2, 2,30t r i Thammyeuhd ey dpyef daidis - 46, pthephe Ry is) iydoggen @i emino.
acid; (S)-2-Amno-3-(4- {2-amno-6-[2,2,2-trifluoro- |
- (2-31hi azbhe cdmyoupthefiylaim é1 Whotyin-R110 hydrogen or lower alkyl.
pyri m di n-4-yl}-phenyl)-propionic acid,
(S) -2 Ami Tig> dnipbuh@ ofblkin® 1 Swhdeid, it G(O)ORK and R 2s 41RyIr
i di n-3-yl oxy) - phenyl ] -

et hoxy} - pyKd éBnqjo‘ﬂhdbebﬂe @Ift@zﬁiﬂsh 1, QR R Mﬂrogen or lower alkyl.
(S) - 2- Ami no- 3- [4- (2- am no- 6-{ Ztrlfluoro -[4- (pyr

i di ng3-yl f)ﬁ%yc)on%%lﬁéf b} one of clalrns 2 16, wherein Rz is C(O)OR4 and Ry is alkyl.
35.  The compound of claim 1, wherein Ry is hydrogen or lower alkyl.

36.  The compound of one of claims 2-16, wherein R4 is hydrogen or lower alkyl.
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et hoxy}-pyrimdin-4-yl)-phenyl]-propionic acid; 15
(S)-2-Am no-3-[4-(6-{2,2,2-trifluoro-1-[4-(pyridin-3-y
WO eoopp73BENYI | - et hoxy} - PCT/US2007/087068

pyri'di -4-yl ) -phenyl ] - ioni c acid, :
(%) 5. i His: oging 5Y s B3 5. Sefin Rhydrogen o lower alkyl.
-(4- th| ophen- 2-yl - phenyl ) - et hoxy] pyrimdin-4-yl}
- phetiyl) %beofmnmued gk flginm éé)wlztr%lﬁﬁqu methyl.
{6-[2, 2 2-trifluoro-|
- (4-3911 dabhs comppung eend 9L ddaimsdyd. - vherdipinds h- 20
4-yl}-phenyl)-propionic acid; (S)-2-Am no-3-(4-
{ 2- affl. no- B @nthoRad of Elamoy Dot 10, (vhefeinh p is 1.
,2,4]triazol -1-yl - phenyl ) -
et hokly] - phlid cm'nqj'oltlﬂdoﬁbﬂe Qﬂtea”ins)l-lp]r@p/iheﬂiimq acl.d;
(S)-2-Am no-3-(4- {2-amno-6-[2,2,2-trifluoro-|
- (4-44. uor Q@dnil }JBUIWBEQPB&MI&CGH%C&II%aCCG table salt or solvate thereof, wherein
Y

phenyl ) et hoxy] - pyri m di n- 4-yl enyl ) - propi oni ¢ aci d;
thg gompound is:

(S)-& %&&S%J(ﬁﬁ %ﬁﬁmbn 89254 @iffer G114 YR 231 phitiyh)- HRoxy1-

ro-2-

Win)ldph«e-lyy}l ﬂ;heayl)qu}lomyrabm di n- 4 yI ) - phenyl ] - propionic
aC| d;

zCSe@ %mamn%{ﬁ{ﬁ Wé@x’é&@f A= (%pyrl@mrwbp%enwefﬁmy] -pyrimidin-4-
yl%ip%eéy glIOfp ‘If‘?‘jr&“?t hoxy} - pyri mi di n-4-yl ) -phenyl ] - propio

2-'am no- 3-[ 4- (2- am no- 6-
{2, AS22t Ainfriodd(4~24amino-6-[2,2,2-trifluro-1-(2-(4-methyl-thiophen-3-yl)-phenyl]-

-[5-fl l.-1-yl 30
ct %ﬁﬁﬁ%ﬁ%&ﬁ%@#ﬁf rngfcz%lﬁi p%eIIyI ] - pr opi oni ¢
aI:IS SyoShmtca %ngnquan{lfb 63220 ﬁﬁr&oﬁ&z%sanétﬁylfth%hax 3ly1)-phenyl]-

I
et]pcn@rﬁypy]rmgdmo%y}) nhynylﬁvm%nicz ;M phenyl ] - propionic
afhd((g% OX%n O : ﬁgq%ﬁ?%ﬁ pﬁcehr]i]}?H ﬁ%ll 2ﬂurzant3r Illfphue%rllc)) ethoxy]

pyeinhidiysd y[}yphdﬁyglﬁi}oﬁomlc)acﬁhenyl ]-propionic acid; 79 WO
2008/ 073933 PCT/ US2007/ 087068

( S) -B)Amrpinoz3{4-{2-2nupe-Ad-ld2-(E (dapethy npinemethy gy a-24y)-phenyl]-
|
2’%/1b§3[ngIeny Ij-lgxé{} %ﬁlﬁ%ﬁ ' %I%I?I'I;III) lglqp)lo-nl?waécrI()I/’l ] - propionic

aci d(S)-2¢ Snirid>- Nt @Qendnd4- {12R2a(6-cyanb-pyfidinZ3 -2htphichiy | 0 12c2-trifluoro-
e

h
etmﬁyﬂﬂrlné%W%%p%Wﬂhf‘PEﬂWPnAg $919-- pheny! ] - pr opi oni ¢

aCI d(ZS) 2 Armno 3- [(4 {% 2arnanrl‘r? g 2 2 ,2- tr1ﬂ211050 tlr(|2 flrlnll,ldgrz?)l 1 yl Ehenyl) -cthoxy]-

pymsmdm( %yl]}ephﬂnxy-mwmm recid;

ZIICI) O(%I)I 3”%51'31? IAIE‘LI) zé}[% ByZEL 1?121 Ig)ml 2%%82&28PF?’¥1)II1€I§I OéIIloxy] -pyrimidin-4-

ylupggma} Bropidnlid 4digor o- I -[4-(2-fluoro-pyridin-4-yl)
phe yrimdin-4-yl) henklzg propi oni c

n
aci dé)@g)m@o,%ﬁ%& esmpab({z?- éﬁwtnﬂu@o 1
-pyridin-3-yl)-

pI%IIS%;I?e yI’f-nglﬁlo y} BF%I?/ %Iyﬁl roﬁlon c)acp enyl ] - propi oni c
aci oS)-LA maroAsd[ He2 3mﬁrﬂr €-414i(Bg- (ﬁmethyl pyrazol-1-yl)-phenyl]-2,2,2-
(S)-2,2,2-trifluoro- |
tr&pat%@rh@w}mw@rﬁewy)rplﬁwlﬂ@rqpicsmc acid;
Z\I:I d@B‘ ‘(*2 S%(Ix%n o34, 'ﬁ@?%m%ré b 8 fhrubka-1 0P8 bR 81 S1)-phenyl -
eth@eyd iymioniBinf4- SJSD) p&sﬁyly-ptcrpndﬂmmdr I

4- I h I
- ( eS§ %X rzn?no [X (2 gm?nnoy6 ){2 2,2-trifluoro-1-[5-methoxy-2-(4-methyl-pyrazol-1-

3-trifluoromethyl-pyrazol-1-yl)-

yl)-phenyl]-ethoxy } -pyrimidin-4-yl)-phenyl]-propionic acid;
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et hoxy] - pyri m di n-4-yl }-phenyl ) -propionic acid; 15
(S)-2-Am no-3-(4-{2-am no-6-[2,2,2-trifluoro-I-(2-pyri
W(mz(dlsmﬁsg/l phenyl) et hoxy] - pyrimdin-4-yl} PCT/US2007/087068
c aC|

{2 a(ﬁ?{ nglr S I g N, ug&g) %2 2- trri?luorogi & (3-methyl-pyrazol-1-yl)-
phehﬁulemoszpp%g}nﬁndﬁh mﬁpué&yﬂgﬂagmc acRYr i m din-4-yl}

propi oni ¢ ac -3-[4-(2-am no- 6-

(2, z(,S§L2fmmpaeﬁ4@<2+am1pgée{u Ef’ecmmtaﬂ__(}mmhyérpmaqu {b))-pheoy1]-2.2.2-

wRUSR b A Pt a BORRA | L7 oP) o €
( 2- (fSRUZQsz&IOVB {pBanine-et{ ROXYA-cigFo- P Blintetify-pyrazol-1-yl)-phenyl]-

enyl ) - propi oni ¢ aci d; ﬁ 2- am no- 3- (h
%Q tpﬂugrozet Y Hysing din-4-yl) -phernyl]-propionic acid ethyl ester;

yI }- (gﬁ ﬁeﬂT‘flo)él %49(?6&@{1&& 6%(5?%%& e AR @'Iﬂetﬁyl 1H-pyrazol-1-yl)phenyl)-

oni c ac
2 2,2ShﬂﬁemmhbQy)’{)y(lﬁnc(lﬁAaylbp‘lﬁnﬁ)lﬁeréhoi’e 4did;f | uoro-1-(4-(py

d
U1 ) o e pyrTiv 320 iyt eaeton
6-(2,2,2-trifl I
p}{r\?‘@il A mﬂ%l g%pl‘%o 1%1_112%{@10 ( rifluoro-
ylz) pﬂsgﬁyAmatdag*ﬂbmm -6H{R,242- Viﬂlprcgm%[BX}fJTmbmﬁej{lcxﬁmlﬂnyl]-
ani no- rifluoro-
etﬁw)} Al (piﬁf%@k Pipiegic adid: 2
yl ) pdsgrzy ﬂﬁ{dnp?w llliﬁﬂlﬂﬂ Sim:2%- W iR Y b X PyRRA30) 16x PNy ]-
eth@WfIB’Zmldm ‘%’9) mﬂﬂ prfz)l@lQandl f1 uor oet hoxy) 2-
di
() CREAE 145 Rl STUGRE PR B T-cnoxy -
pyrindid{rf 458 0phényl]-propionic acid;
NSO UL bSO A o R N
2-trifl I
pﬁ%@%ﬁ@?ﬂdﬁﬁeﬂ gD;ﬂ%%ég?&%‘S%w ) etr Iﬁox;?gs rimdin-
4 yI ()Spnezﬂmhﬂq%-t@)«’{ﬁ{ﬁﬁ Q. 2aifhord-2-H}-ididadel( Byl- Iihe(n?l-)(elhoxy] pyrirnidin-

4-triazal - phenyl)-2,2,2-trifl uoroethoxy) -
4- X%ﬂt?ﬁ&]lﬁlpﬁ?ﬁi?ﬁcﬂc@l ) phenyl ) - 2- ami nopr opanoi ¢ aci d; 5

5 gﬁ) (g? 22 RIRY- 37442 i RS 10,20k A1 drd 1 HE[ 1 b U9 Rz - (- 9r-pfdhy1)-
etly(b@y&lpgnyildlet%ww)hpwlb -piagiiomictagidl;) phenyl ) propanoi ¢ aci d,

( 2S)(<S$ & ]ﬁmﬁ) %({ %(armno 6rt8 262 1§r2ﬂuoro lt(érllf{uloyooﬁ ?ﬁilophen 3-yl-
plféﬁ&l')&?i&?g?ﬂrﬁhh@ﬁlmgib}Wﬁ&l&%(ﬁbrﬂc y¢igphenyl ) pr opan0| c

acid am no- 2-trifluoro-

- (2- ((sw.-fm@ %Hﬂrémwoy@t{ Bxryrdlposeril nd dluon@2-(4 rnethyl thiophen-2-
1-(2-(1
yli@ﬁ‘gnﬁl a]g%tk()”%r}ﬁ an0| Y)ij h’zgl(l)%ﬂ) pfémc ‘&Cog’g ho>((y) EJyr azin-2

- yI (Spf2emilino- 2—'[@-'(@ ammoo@qqur@ ac‘dlﬂhethyl 1soxazol-4 yl) 4-fluoro-phenyl]-
&2 - 2-am no- 3- (4-(2-am no-6-(1-(4,5-di met hoxy-2-(1
2 ﬁyﬂg@l@r@t@m})mﬁ@ﬁ%nﬁ -3l)sphouyl]-propionic acid;

(S)-2-amino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-[ 5-fluoro-2-(3-methyl-pyrazol-1-yl)-
phenyl]-ethoxy} -pyrimidin-4-yl)-phenyl]-propionic acid;

(S)-2-amino-3-[4-(2-amino-6{2,2,2-trifluoro-1-[ 5-chloro-2-(3-methyl-pyrazol-1-yl)-
phenyl]-ethoxy} -pyrimidin-4-yl)-phenyl]-propionic acid;

(S)-2-amino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-[4-(2-ox0-pyrrolidin-1-yl)-phenyl]-
ethoxy }-pyrimidin-4-yl)-phenyl]-propionic acid;
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trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoic acid;
15
W(QZ@)?A)Zwa;m no- 3- (4-(2-am no-6-(2, 2, 2-trifl uor oPCF 22002087068

V1) PTG bt {23 55 Gpaied-£-efy-pyrzol-1-

i | |
yl- @ﬂgg angat)%@ﬁfr%a{na @«glﬁh@nﬁj broptorac héilif | uor o-

yl) p(ﬁéﬂyAmanM%wmnn -6 { A2 mﬂmmmﬁﬂxgm@m{]mrm@? Q:yl)-
t
pk&flﬁ] l?ﬁ]é)ﬁ% p}'?%‘fg{gﬁ‘yﬁ -p enly?]zproé@n& (? (di met hyl car bano

tri fdsyor aslid0Xy)-py binificdé722; Mri)fniaﬁnyl[)zmwﬁamqsrfn@m;@rpyndm 3-
am no- 3-(4-(2-amno-6-(2, 2,2-trifluoro-

13 A e he g o B hens ] papioric acid:
YL LRSI GDST PR LAy YARRERK! ) Pr PRGOSy -y

am no- r|f uor o-

pheﬁﬁl]-fekhb&p})p?mﬁﬁd‘lhdpﬁ? phéhyl] pI‘OplOIllC acid,

yl )P SS" %yA%l?gohg )[(X f )a{rrnlmrg {(S) 2 ¥ E)tﬁﬁsgr%l T) F4 ?5p met Iog:(y %% in-3-yl)-

p*ﬁﬁg’ﬂﬁﬁlﬁ?‘g} Rriidiftal f)- bR RoropiohlUiRf@- | - (4-f1 uor o-2- (t
yl ) piseRyAinatohxd- Dyminui-61{(8)42,9.)trifleorpt )- m tpaifhioconacthyl:pyridin-3-

)P LRty DrsAbRtopone Sid

yl ) pd; SYA M@t ){@;amlﬁe @1[(5242 yb)tﬁhﬁé%u) Rf-RBRNLI-G- y@-‘f)'hgnyl)

am no- 3- (2-am no 2,2-trifluoro-
ethQW](p&rlmllef‘b]d fphdnyi) -Bropdic aCId

Y LD IARSII XY U 8100 M ARAE R IREARANY- G AR I ethony -

pytchidlind@zDl-pHenyl)) Bmlc)aci'd 2,2-trifluoroethoxy)- 2-
am no r|md|n4 phen %Zamnopro anoi ¢ _aci d;
(29)S 2a3fﬁ11ﬁ@-33C4(' @rem@26 EZ 2ttiflpgrgok--thiophen-3-yl-phenyl)-ethoxy]-

thi pp ) et hoxy) pyri m di n- 4-
pyrf’?didf%‘e W @grgoﬁﬁgr% ngg% 1% 81 W0 2008/ 073933
PCT/ OMIQ)S?—@LG%Z armno -6- {2 2,2-trifluoro-1-[2-(1-methyl-1H-pyrazol-4-yl)-

phepﬁl]_(zegg‘)lr’?y?r’r%éﬁlﬁn@n 4- yl) enncgll]Gpropgm CZaC12d 2-trifluoro- |

yl ) pdgg DYArkigb! %oeaygl@%m @tﬁlﬂﬁbré 1¥{52lﬁ?£{13 ll;{) p éih&xyj‘i{}r%midinA-

am no- di et azol
yl} @éﬁ}dbp@ptwwzic)d 2,2, 2 _
t5r ! deSI %ra%%tng %Xéél) P6y H f& (%rlﬁuodiroyl 22p er r}1y£ )yP E)ﬁgny tﬁox%ﬁ Ip%il;lrirnidin-4-

yls)?}l m@gm&z{g}d(z am no-6-((R)-2,2,2-trifluoro-1-(4-
yl pyridin-4

yl) dﬁéwa}r@n@ax(ﬂ)(é;ﬂmlm@r(ﬁw yrifjystied () (pyiapardoi ¢ aci d;
YRR R D phenyDIPronsncie 39ih 1 wor oet hoxy) pyr

| m ohzs)at an’)dh()-gt(ﬂr(jllalmﬂo-ﬂfmmfrﬁnﬂiﬂ@-ﬂq26(erﬂethylp ridin-4-
-3-(4 2amno6(222tr|fluoro{
yl)m@nxlkﬁt%yl)wrﬁmd}n yh)ghenyl)propanmc acid;

I I
e S i e R R e
yl)}fhjznflbalhxlb?r)lfgﬁr(rﬁd;mﬁy_y)bp%qyﬂ)qimpa?ow acid; N _ -
€ r-m n- 4- n [ opanol c_ acl d,
(29 &giérﬁ“f{é—r@ﬁﬁ%zﬁywkéﬂ@pga‘?y? Z26-ehusles i udzi n’
arsin¥py AR N 1)Phényd)-2-aminopropanoic acid;
(25)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(4-(furan-2-
yl)phenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
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trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoic acid;
15
W(QZ@)?A)Zwa;m no- 3- (4-(2-am no-6-(1-(4-(4-tert - burgl/Ukioazas7068

e 1SR aR R G B ari el iy BrypanehensRethgey pyrimidin

49?@611@,1)? B@m@a&ﬂ $n25t ﬁml nlo 6-(2,2,2-trifluoro-|

pyr a28)- 33(43(65(b1(blﬁlaﬂyll 2 4Li1y¢z)3étl hoppymgt)-2 R dirifluoraethostizAy

orp ) SRR P51 P amipoRsonnpi L cht or o- 2- (3- et hy -
1 H-(@gy-az@ind-3yl)(Rheiiidb=(220-trifluoro-1-(2-(furan-3-
2,2,2-trifluoroethoxy)pyrimdin-4-y|)phenyl)propanoic
yliphieayD foxy meaineigd l%a @y Dprapaneig aCidphi ch i s

t | bl

SLer QLALLM upd 00 SRTRGSLL QUATBLI b0 2

medqoxghemyl)@ho@l)llwﬁmﬁm 451)p@e@ll)pgjpan(om iatidgdosage form
con‘p i.siing th con'pgsu tio I.m 44.

&) gfani“ﬁ‘h E(i4t(|51’{h gqf'll &iﬁﬁlfraly{ﬁymg@g’ﬁ)ﬁl}%gggayrazin-z-
i 1. 47. A
ylﬁ%ﬁﬁ%ﬁbﬁﬁk olPidg:wi th a conpound of claim

reating, preventing or managi ng a di sease
or o(2§)}6déf(5{fbd21ﬁﬂé¢yratzyl petippéred a2,2 etridhuioruiethoxydpycdzin-2-
0 A Ses admnisteri.ng to a patient in need of such
yfﬂ%ggl' brérﬂmmolﬁfl)g"’\‘}’@h"t ‘i‘cé‘ﬂ or managenent a therapeutically
r Pﬁrzspbyénﬁﬁwc@l(z a%{lﬁ&%t(u&(a 5adTR4fHox9T2- fﬁ@yxﬁ%momshenyl) 2,2,2-
c

aim1. 48. A nmethod of treating, preventlng
trlrﬂun@gth@gﬂ@mns@laéeylmhem’1916109@1010 gidich  conpri ses

SO AT SR 2 T S e e o

yIRBEA LSRR BB it Riaeh- 41ynpn@@e)ptdp@alnwclqr prophyl acti cal y

ef fecti ve anount of a coxoun of claim1, wherein the

di sel@SE2miapSdid@raniBo-64P & hbifiose-l SR4 Surethwhipnisned-
) t
v R o iR OO bR ARG G figpr O 19 0"
adm 2832 emniing 3t(@-(2-apeho-©Rl - A5 A etk tiofl cabaholyfeanrBplphenyl)-2,2,2-
eventi on ar .mana nt a 5 therapeutically or
tﬂ%ﬂl %Oéz)cpwegwméw AYRDTRRBINE G- conmpound of
cl ai %}2 _aRs- @'ﬁﬂ th?mng '65(9@5?&9%0% SIC(Eld['ﬁforé S (f’hlol%hen 2-

gastrointestin di sease or disorder.
yl);fhenylmtm@s)pymnell-ryl)phemy@ampammtaelslt [ nal d| sease or
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(25)-3-(4-(6-(1-(4-(1H-imidazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)-2-
aminopyrimidin-4-yl)phenyl)-2-aminopropanoic acid;

(25)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(4-(thiophen-2-yl)phenyl)ethoxy )pyrimidin-4-
yl)phenyl)propanoic acid;
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therapeutically or prophylacticaly effective anount of
a conpound of claim11, wherein the disease or

waele@snd®s3 i s a cardi ovascul ar or pul nonary di SPEBESI07/087068

di so r. 52.. The net had laimb51, rei.n.th

car doposup - CoR-Snonull 2o St B EsRuS: ¢
yIGheh{ )RR ARith-4Uy DHR&S ) pFopARsieAEId( ARDS) , chroni c

obstTuctive pul nonary 20 di sease ( D), CREST

synd28imd-antigpardadil d2-(3 dclimethytisaxaralri-gl)-4-fluorophenyl)-2,2,2-

ph 't ora, | mbol. i, |
o SRR PSS RRIHEIT 4 "o Psubar achno d
he Sy 2agkino 33(4-A-drkibed((R)-2 {212 atfludgoe- | HH Y eRdthylByradin-4-

nana%jng a di sease or disorder, which conprises
yhhenr)ethenpginidingtyhphewl)prapapeisdcidf such treat nent,

br ev@@?-gg&(ggﬂ3?—3ﬁggg@&ﬁgzolgf}rrllipﬂglgﬁg-g,gtj-&ﬂiulo}clpegioxy)pyrimidinA-

pr ophy ive ano onpoun
ylgghahyi)-2;anvheprepancidhiecidli sease or di sorder is
scl e{2g()j-3[arrrne}ng-r3 -(i-e(r29atn?nr1]é-r6]-(3}/2r,]2q‘[r? uoro-1 -8(§1-(piperidin- 1-
ylmethyl)phenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(25)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(2-fluoro-4-(2-methylpyridin-4-
yl)phenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(25)-2-amino-3-(4-(2-amino-6-(1-(4-(6-chloropyridazin-3-yl)phenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(25)-2-amino-3-(4-(2-amino-6-(1-(4-(4-tert-butylthiazol-2-yl)phenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(25)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(3'-methoxy-3-(3-methyl-1H-
pyrazol-1-yl)biphenyl-4-yl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid; or
(25)-2-amino-3-(4-(2-amino-6-(1-(5-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-
2,2 2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid.

43. The compound of claim 42, which is stereomerically pure.

44. A composition comprising a compound of claim 1 and a pharmaceutically

acceptable excipient or diluent.
45. A single unit dosage form comprising the composition of claim 44.

46. A method of inhibiting TPH1 activity, which comprises contacting TPH1 with

a compound of claim 1.

47. A method of treating, preventing or managing a disease or disorder mediated
by peripheral serotonin, which comprises administering to a patient in need of such treatment,
prevention or management a therapeutically or prophylacticaly effective amount of a

compound of claim 1.

48. A method of treating, preventing or managing a disease or disorder, which

comprises administering to a patient in need of such treatment, prevention or management a

82



10

15

20

25

WO 2008/073933 PCT/US2007/087068
therapeutically or prophylacticaly effective amount of a compound of claim 1, wherein the

disease or disorder is carcinoid crisis or carcinoid syndrome.

49. A method of treating, preventing or managing a disease or disorder, which
comprises administering to a patient in need of such treatment, prevention or management a
therapeutically or prophylacticaly effective amount of a compound of claim 1, wherein the

disease or disorder is a gastrointestinal disease or disorder.

50. The method of claim 49, wherein the gastrointestinal disease or disorder is
celiac disease, constipation, Crohn's disease, diarrhea, emesis, functional abdominal pain,
functional anorectal disorders, functional bloating, functional dyspepsia, functional
gallbladder disorders, irritable bowel syndrome (IBS; including IBD-d, IBS-c and IBS-a),
lactose intolerance, MEN types I and II, nausea, Ogilvie's syndrome, Pancreatic Cholera
Syndrome, pancreatic insufficiency, sphincter of Oddi disorders, ulcerative colitis, or

Zollinger-Ellison Syndrome.

51. A method of treating, preventing or managing a disease or disorder, which
comprises administering to a patient in need of such treatment, prevention or management a
therapeutically or prophylacticaly effective amount of a compound of claim 1, wherein the

disease or disorder is a cardiovascular or pulmonary disease or disorder.

52.  The method of claim 51, wherein the cardiovascular or pulmonary disease or
disorder is, adult respiratory distress syndrome (ARDS), chronic obstructive pulmonary
disease (COPD), CREST syndrome, hypertension (acute or chronic), pheochromacytoma,
pulmonary embolism, pulmonary hypertension, radiation pneumonitis, or subarachnoid

hemorrhage.

53. A method of treating, preventing or managing a disease or disorder, which
comprises administering to a patient in need of such treatment, prevention or management a
therapeutically or prophylacticaly effective amount of a compound of claim 1, wherein the

disease or disorder is scleroderma or serotonin syndrome.

&3



