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facets of nobod control and in regulating sleep,

anxi ,..al.coholis drug abuse, food intake, and
l'sex@ﬁﬂg‘mw IN@H@F?&%H al tissues, serotonin is

reportedly Inplicated in the regulation of vascular
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mdmpgdernantlof e sEPE)d disdrdbiizes the rate linmting step of
t he bi osynthesis of serotonin Two-isoforrns of TPH

hav en_reported: TPHL, which is expressed in the
2. per ﬁ%’ﬁé@l{éﬁ%rl ly in the gastrointestinal (d)
tract; and TPH2, which is expressed in the o
ser dieAerghenywiteoesotonig [S-hydraxgypamerpH T isingokyed in multipic
| : TPH2 i ncoded t he. t ph .
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enetica

abisehfoog émiekd, akdecltalibehaiioe” In faipheleaduts pabioath iskeportedly
one case, the mce reportedly expressed nornal -

impligsash s the regulagen Af Yespwations syué Aotidisy, orieey byrostsis, And cell-
' ' el tonl N. hdh.
SR RIS, LN s,
exh !Tbi: eezyrabingriopandydoixatasa(TRR) tayalysds ifehrateliimiting step of the
bioRhthdt St Seliingte BB PINeE S5GubEacoee: TPHL, which is

expPERAN BEthS PERbIRN DrinSaril P HOhY %qs&an@smm{tsqg B OCHEMBAb which is
processes, drugs that affect serotonin recepfors are
expy¢ssedinatht eerdtsgietpyc maivenss dd.eThe itofornTiR | iscenceddd by the i/ gene;

l.sts f.or, new s of ,treating di seases and
TP%?%?I&SP%&F%&&%?}&%W é%t ed by, mediated by, or
as SpG¢ A @R ivdlycFielet R kb mh B ceRMINRK ot nRE® RSP BELN reported.
there is provided a conpound of forrmula I: -

-In one case, the mice reportedly expressed normal amounts of serotonin in classical

serotonergic brain regions, but largely lacked serotonin in the periphery. Id. In anothér, the
knockout mice exhibited abnormal cardiac activity, which was attributed td a Iéck of
peripheral serotonin. Coté, F., et al. , PNAS 100(23):13525-13530 (2003).

Because serotonin is involved m 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.



5and a pharmaceutically acceptable salt or solvate

t hereof, wherein: Al is optionally substituted

het erocycl e; each Rl is independently hal ogen, .
hydrogen, C(0)RA, ORA, NRuRc, S(02)RA, or optionally
subst3.t ut euRIMUKIRY al kyl -aryl or al kyl - het er ocycl e;
R2 is independently hal ogen, hydrogen, £

NRBRci os¢ @sneri these 1sasovidahi Wmﬁ%’éltqftf@ﬁéﬁa Y kyI

al kyl -~aryl or al kyl-heterocycle;”" R3 is hydrqgen
C(O0yRA, C(0)ORA, omal | y substltut ed allkyl,

10al kyl - aryl #~ erocycle, aw ety cl e;
Rei is hydra ona Iy subst [ kyl,

al kyl -aryl, a ' hef%%%%ycle
each RA is |ndependently hy d|o e or optiona

each RB is independently hydrogen or optionally
substituted al kyl, alkyl-aryl al kyl - het erocycl e;
each Rc is independently hydrogen or optionally
substituted al kyl, alkyl-aryl or alkyl-heterocycle;
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S(@?kf ﬁgﬂ %%&sﬁﬁﬂ@cﬂ% érg?of 5]1(}1'—11(&&035%% Ry, A ﬁldependenﬂy

halbgyﬂ,}}}yﬁh@&;d CEPRApORRL NIQBJCQS(Oz)RA, or optionally substituted alkyl, alkyl-

3-(4-{642, 2, 2- fl 1-(2- din-4-y
'arSér?é ﬁ@fﬁ n??axglpx%w g’eﬂf A0 8@%5%)% raia%c'mgamsebsnmted alkyl,
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substituted al kyl, al kyl %ry'i‘[g al kyl - heter ocycl e;
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phenyl] - propi oni ¢ aci d
md@&ndznﬂwmwogev( 041' C{pzloanilm sulgrmial dkyl ﬁ]ﬂibfhwbeﬂalkﬂ—ﬁetﬂrecycle and m
15 1n43 yl - phenyl)-etlioxyl -
pyrimdin-4-yll-phenyl)-propionic acid, o
(S h?oféﬁs@@ct%ére is proyided a compound, or pharmaceutlcally accepiable salt or
{2-am no- g di met hyl am nor net hyl -furan-2 f
solpite thergof, ﬁfh@emrthé btumpmsrsit hoxyl
ri_m di n-4-y1)-phenyl kpropionic acid; -
(S) (2} DN 2 S0+ A0A, A BT 1(4-pyridin-4-y1-phenyl)-ethoxy]-

Wi ridin-3-yl)- phenyl] 2,2,2-trifluoroet .
Pymmim ﬁ%i} ?}geg?;fl} ﬁg@?ﬁ%f‘:ﬁl) phenyl | - propi oni ¢ aci d;

(S)(Z%mﬁroA}p( 6-32,2,2-trifluro-1-(2-pyridin-4-yl-phenyl)-ethox imm]dm-ﬁl— :
(4-{2-am no-642, 2, 2- trlfl%oro 1y(g |r3rll)dazoy-]p ,
YI}"PhCﬂ}’I}MOPW%}; et hoxyk pyrimdin-4-yl}

p 1y € 136l
O PERRIIRG B9 e i ety Sbigy ey Dl
ethoxy}-pyﬁhﬁd}g%}yl%héﬁg&}p@pidnm ghig- 4- yl 1l -phenyl)-propionic
(S)-2--am_no- 344- ( 2- am no- 6-
(S) %-zh:gmg 34 {2-aiis=6-12, 2, 2-trifturo-12- (S—methyl-thlophen- ~y1) phenyl]

s AR AR plgecs Ly pre 1oy

(S)-2-AyniBe-ARMA{-Bninb-§-P2, ApHadhidro-{ 44-furan-3 —yl—phenyl) ethoxy]
d 4 ﬁ_&}ﬁ 5-di net hyl C|oa/razol 1 -yl)-phenyll-2, 2,
pyrimidin-4¢31}-phtnyis PPN pyrini d -4-y1)-phenyl] - prop| oni c

aci d; ()2Amn0344(2amno6-
{2,2,2-tr|fluoro 142- ( 3- phenyl - pyrazol - 1-y1) - phenyl i e
t hoxyl -pyrimdin-4-yl)-phenyl kpropi oni ¢ aci d;
(S)-2-Am no-344-(2-am no-6- {2,2,2-trifluoro-1
- [ 5- net hoxy- 2- (4- et hyl - pyrazol- 1 - :
y1) - phenyl ket hoxyl -pyrim din-4-y1l)-phenyll.-propionic
aci d; 7



(S)-2-am no-344-(2-arnino-6-{(R-2,2,2-trifluoro-1-12

- (3-nethyl - pyrazol - 1-y1) -

phenyl ket hoxyl - pyri m di n-4-y1) - phenyl kpr opi oni ¢ aci d;

_(S)-2-am no-344- (2-am no-6-{144-chloro-2-(3-nmethyl -p

yrazol - 1-y1) - phenyli - 2,2, 2-

trifluoro-ethoxy}-pyrimdin-4-yl)-phenyl Epropi onic

acid; 5(S)-2-Arnino-344-(2-am no-6-

{R-144-chl or 0- 2- ( 3- net hyl - pyrazol - 1-y1) - phenyl | -

2,2,2-trifluom et hoxyl

-pyrirnidin-4-yl)-phenyl kpropi onic acid ethyl ester;

(S)-2-atnino-3-(4-(2-am no-6-((R)-1- (4 chloro-2-(3-ne

thy AVe20 . - vl

%g)lthi;l Tl ﬁ??oe%zl%xy pirq%{%zélﬁ nduiley eny?ﬂ;p%rﬁé%gnzo}d& pheny I+

2 %ﬂﬁu({r@)?ﬂl@xyﬁ}r -pimimi Br{d4y])- phenyl]—propmmc acid;

o nEo At Al f%m”f'é‘(‘%@%}?](s%éﬁéqhbﬁéﬁ%a. PR b ituoro |

ethég)} ﬁyrﬁiﬁdm-?ﬁg%ﬁe%yﬂfﬁrﬁﬁbﬁm{a%@ -trifluoro-1-[2-(pyr

1ox

et h@}'@-AmlmmBn(ﬁ*r{&m&)ﬁ-@%ﬁjﬂlﬂu@ndp@emudamd}ﬂ &/l-phenyl)- -ethoxy]-

 pyed 21131 @ﬁ% ﬁé{épgrﬂqcn%lf {2,2,2-trifluoro-144-(pyrid o
t L L X i 1, » T
TR A el S8R sy
| YI}-PSKF ympmrwimét hoxyl - | ' o
( S) Thdino 43 & phenxlél {f Eﬁpm%%% f‘fi-?f-ﬁiﬂuoromethyi-pyrazol 1-y1)-
lphm{ﬁ}&ﬁb ﬁr&nﬁ;@ )—I}hét@i'lppr (dhndm(pphen 2-yl-phenyl) -

propi oni ¢ aci d;

et hoxy] - yrlmd|n4
( SISR2-Aring 34 G-ggirp- LN b ppaslr apbbnyl}.2,2-
it @A SRRSO B Brorbhic acic |

(S) 2-Amino-3-[4-(2-amino-6- {2, 2,2-tnﬂuoro-1 ~[2-(3-phenyl-pyrazol-1-y1)- phenyl]—

ethoxy} -pyrimidin-4-yl)-phenyl}-propionic acid; _
(5)-2-Amino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-[5-methoxy-2-(4-methyl-pyrazol-1-

yD)-phenyl}-ethoxy}-pyrimidin-4-yl)-phenyl]-propionic acid;
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(S)-2-Am no- 3- (4-
{2-ainino-6[2,2,2-trifluoro-1-(441, 2,41triazol-1-yl-p

- henyl)- ethoxyl-pyrimdin-4-yll -phenyl)-propionic
acid; (S)-2-Amno-3-(4- :
{2 am no-642,2, 2-trifluoro-1-(4-fluoro-2- th| ophen- 3-y

- phe@&@mﬂ -{4€3-ninisior 4 GOyAL.2 iy L[ Gommethy bpyrazol-1-y1)-

| zgjz*@;ﬂze%ﬁw%dw “XPPhEBLpEPIPnE 454t | yor 0- 114-f 1

or 0- 2- (4-ouminy 13- LN OPARR-2{1-[4-chloro-2-(3-methyl- - )
yl) - ph6esﬁ1yl ket hox@l (pyrl m dl{n[ . oro pgeﬁlf S?raé?lon?’lg -phenyl}-2.2,2
atifpro-cthoxy }-pyrimidin-4-yl)-phenyl]- prop10n1c acid,

(5)- sdﬁ?}%@@g%{%@m 0 R o 2 e B oy S oa P phenyi]-
22 2ZQHﬂﬁdmrBle%&?}%ﬁ%&i&@ﬂ)@ﬁb@iﬂpﬁpiﬁﬁc ME‘%&M@?P' 0 o
(S) 2{§hf2ﬁuuma=(eﬂzmmn@-6€((li)zl -24-2hlprd-2A(Brameshyl 451 -pymanyl-] —yl)phenyl)— :

%h%% &ﬁ'@uoé? %%WB bt %’é 'ﬁ)}’he%ﬁapr%ﬂ]ﬁlaflgr opi oni ¢

aci d; (S)-2-Amino-3-(4- {2-amino-6- 222—t1‘1ﬂu0r0-1 2-thiazol-2-yl-phenyl)-ethox¥y]-
(9 2 2m noe AT 5 a6 53 BT T Gor 0 48 e, eng)e oxy]

- oyRm{@o-relrpheny)-arapionic 90191 phenyl ket hoxy} ,
( gr E@Q%"%g”%‘%i)[ﬁﬁe%% i &Oi IRHifufiS! ld[2 {pyridin- 3—y10xy)—pheny1]—

£tRoR )Iﬁdllfdiﬂ-l%?' @nﬂé)éb{dO“dl n-1-y1)-pheny1] -
et hosll}t2p pyri m di n-4- y phen I r opi oni ¢ aci d;

() -2 ﬁm&—[&i”m@wﬁs@ 2,2-tritluoro-1-[4-(pyridin- 3-yloxy)—pheny1]-

145-f1. 3- net hyl - | -
étﬁz’“éréﬁﬁlﬂlé‘f%gb i Rf?ﬁlgﬁ%%%ﬁ%y(l) ohenyl ] 0
- -propis &m@ﬁﬂ- 4-(6-12,2,2-trifl 1-[4-(pyridin-3-
(g) > %?TILHO Z{ (2 am nf)rl GHA?EOZ [2 (]tprl fl 30¥18x3i)4pheny1] ethOXY}
Iétr%s@lw&)rmm z:rcymymc acid;

_ pheny(lsﬁ< st gyl Py bta%h% 18- [ﬁ 2y21—¥r1fm€>%l¥ l(h&fn%%he -yl-phén‘yl) eﬂioxsz};.

ﬁyﬁhn&ﬂmwhjq:haﬂﬂ)(ﬁoﬁﬁhhmcﬁ {2,2,2-trifl uor o- 142-f 1 uor

5-net h ' :
0 Ao b Ty “yifiuararl 44Jeajdpplehyl phopyBistiony  pyrimidin-
Anmi 344-( 2- 6-
4%12@1%%) Eroplogli(fs%%rao 1420(2 fl l(Jorgmpggl di n-4-y1)-

pheny}2-dtnhiooB}-(4py2-aminti-6- A2 P fjphealA(4-pr,0 gl viakdd-1-y1- phenyl)
Arnj no- 344- (2- am no- 6- -

| f?}@@% “pyTiniding4 y%}rﬁgglaf WRPPSITAEhoxy - pyr i di n- 3-y1) -
10ph@§)lmm&& B by BSOS €8, B4 b 0PNl oS BREHLS 1.

phenyl)ethoxy]—pynnudm—él-yl} -phenyl)-propionic acid;
(8)-2-Amino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-[4 ﬂuoro—2 ~(4-methyl- th1ophen~2-

yD-phenyl]- ethoxy }-pyrimidin-4- yl)-phenyl]—propmmc acid;
(8)-2-Amino-3-[4-(2-amino-6-{1-[2-(3,5- dimethyl-isoxazol-4-yl)}-4-fluoro- phenyl]

2,2 Z-mﬂuoro-ethoxy} -pynnudm—ti—yl)-phenyl]—pmp10n1c acid; S

_ (§)-2-amino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-[ 5-fluoro-2-(3-methyl- pyrazol I-yD)-

phenyl]-ethoxy}-pyrimidin-4-yl)-phenyl]-propionic ac1d

| ~ (8)-2-amino-3-{4-(2-amino-6{2,2,2-trifluoro-1-[ 5-chloro-2-(3-methyl-pyrazol-1 yi)

phenyl] -ethoxy} -pyrimidin-4-yi)-phenyl}-propionic acid;
(8)-2-z2mino-3-{4-(2-amino-6-{2,2,2-trifluoto- I-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-

ethoxy}-pyrimidin-4-yl)-phenyl]-propionic acid; '
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S) - 2- Ami no- 344- ( 2- am no- 6-

(S) - 2 ,2-trifluoro- 144(4tr|fluor0|nethy1 pyridin-
) henylkethoxy}

py d|n 4-y1) - phenylkproplonlc aci d;

(3)-2- R?I;% 4-(2- R)-222 2-(3- |

{2-am no- 64 dég £ tr| 6{ ) 4m|ﬂ1sl%r>(<)alz H ﬂ}fom 2-(3-methyl- pyrazoI-I-

yyl?@hew}lethom}wmdmywmmeny@rpmphonww1) propionic
15( S) @-&#%%1033 {4 omiger-§ré2 8 dotrislugroy H4 (meeﬂloxy(pznél,nd-yl)

Xy}lyfljﬁﬁﬂﬁ ﬁ% Bﬁ)@%/r}—pro 1on1c acz

(
{
3-

5 (S) 2- (Shﬁhdtmmaﬂ m@-mqﬁhngmﬂﬁmﬁ [mﬂﬁm% (ﬁmkﬁbsay-pyndm 3-
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yﬁ%gﬁiﬁ@%@%?%l) i ~O4);%/I ahggyrl]l—lg?ogllogw acid; ‘
(8- ﬁ(é‘;ﬂ% &%ﬁo 394 a%'iﬁhgﬂ%: f902, Renbtd- 17495 9,542 3(r1din-4~yl)- |
ph@ﬂ}ﬁh@ﬂyz}whﬂpﬁm%yﬂ#phedyﬂ “promidrsnydid;- pr opi oni ¢ -

aci d;

(S) - 2 SA-Agua-3 {4@Anino-$: {(ﬁ}f%%?o‘l“@u&mclzﬂh(é Fetipxyipypdin-3- yD-

P e R g 0 2T e v -

- pheny®)-2etdninoy3{ $y2-aniinh-6- 4S)-9, DlZ—Qmﬂamy)L - {@(Qﬁiﬂmrcﬁnethyl pyndm_ 3.

ﬁ%{)g%%‘fﬂze%?ﬁyﬁ &wﬂel&mc%yarﬁhﬁay%P(@@u%a% f1 uor o- 1- (4-

(PYT i ®@).2:=Bmino-3-(4-{2- - -1-(4-

yI ) phen_)?l ) et 05, gy){%fﬁﬂrlr? gl[gs) Fran na%lel%c} ])grlgggar%gl 4-yl-phenyl)-
edfgixgt]-pytitmdin-4-y1} -phenyl)- -propionic- acui

(25) Igé}_gm no- % &14 {5 z am 2?232(mﬂ%om }-(i—;_l'yg&dgnd yl-phgnyl)-ethoxy]- 7

%-hﬁﬂhﬁnty 1 YdrisHidlhiad- -y1) phenyl ) propanoi c aci d;
pZS) ﬁ?p‘ﬁ@ﬁ%ﬁ)—? ﬂl mn06(222tr|fluorol(2(

4-in ]q%raﬁmoob-ﬁfér{zaumg@-&[.’z 2 2-trifluoro-1- (2—tb10phcn-3-yl—phenyl)-ethoxy]—

I R 1 oren ool

- (1HDyI-A%eho-3- O(Qhﬁﬁ&i&% 2.22ri¥Ibb JURL OCHBEY )L)Hip 2oldyl)
am nopyr| rai di n- 1) phei 13 2-am nopropanoic a yéa _
rhepghl-cphogphipygmdipad-y I&\?PY%‘ pgofionipacidy ri fi f | or o- 1-( 4-

, 3(/f1;”(%‘ZHY%HéJPHOX9 fg6l[2’ 2dmﬂu2r bcg%eny ?ijéjﬁ‘%?gﬂ’ﬁ&’]dpmdm‘i-

v1{-pBem)-pudbivdicadid: (6- (2, 2, 2- trlfluoro 1-(2-(pyridin-3

-yloxy) phenyl) et hoxy) pyrim di 14- ephenyl.)'pr.opanoi ¢ ,
aci d 83/5 0-3-(4-{6- [Zy % 8-tnﬂuoro-1 -(2-turan-2- )I/-phenyl) -ethoxy]-pyrimidin-4-

B2 (1412, 4-triazol - 1yD) pheay) 2.2

oSt 110X y) - 2-
ar ai(Rpg-ainifods (1442 nipd R D) 2 2 M ONE IPFRRLG-aci d;

yl)phenyl)ethoxy)pynnudm—4-y1)phenyl)propan01c acid; )
(2S)—2 -amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(2- (2 -methylpyridin-4-
yl)phenyl)ethoxy)pyrmndm-4—y1)phenyl)propan(nc acid; '
- (28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1- (2-(4—methylth10phen 3-
yDphenyljethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(28)-3-(4-(6-(1-(2-(1H-pyrazol-1-yh)phenyl)-2,2, 2-triflucroethoxy)-2-
aminopyrimidin-4-yl)phenyl)-2-aminopropanoic acid;
(28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro- 1 -(4-(furan-2-
yDphenylethoxy)pyrimidin-4-yD)phenyl)propanoic acid,
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(2S)-2-am no-3-(4-(2-am no-6-(2,2,2-trifluoro-1-(2-(f

ur an- 3-
yl ) phenypet hoxy) pyrl m d| n 4- yI ) phenyl ) pr opanoi ¢ aci d;
2-trifluoro-1-(4-(f

(2S)-2-am_no- (3 (2
ur an- 26 2?9))2 ~aguino- (4—(6 (2 2, Z-mﬂuoro—l (.'2 -(pyrid m—3-yloxy)phenyl)ethoxy)pynnudm-
ngt}}g)gﬁé/%s%ggmp%x%’ pyri nddi n-4-y1) phenyl ) pr opanoi ¢

(2S) - 223nB A8 {2((5}1(122 2.t2adol i f)*l)ﬁﬁé}@d)lz £ 2= b At RRY).-2-

1) phenypet hoxyz pgram n-2- 10 yl ) phenyl’) propanoi c

a@@opynmldm—dl-y )phenyl)-2- ammopropanmc acid;

2S 1 | 2,2-t
E 1S1u2)r 1 'g‘g’}lo“))??r’g (r% a?’lgipjaé%ezné_‘rtgﬁ )?9{;_@1 )anoi crI
Deth ) iy
?Q)p;ﬂenzy )aer r(])IX)rf])gyumls ({zjlm-4 yl)phenyl)prop%nmc( ac 5 di et hoxy-2: (1 °

H pyr 429t2 imylﬂ)%ﬁ%ﬁé-im 022, Z-mﬂuoro 1- (4-(ﬁ1ran-2-y1) 3-

ey B A R e e SR RE e - T (2
( 2- metdsp-doinb B-0Rz0(2,4,2-trifluoro-1- (2—(ﬁ1ran—2-yl)pheny1)ethoxy) yyrazin-2-

10 yl) phenypet hoxy).pyri m di n-4-yl ) phenyl ) propanoi ¢ aci
vhehenslerepsansicaqidl ( 2- ani no- 6- (2, 2, 2-trif Luor o- 1- (2- (5

‘ h

) pre R o PR AR BB
'fl?;&)enﬂjamnmﬁoﬁoﬁﬁnd@a@a,dno 6 ( 1 (2 (5-(di met hylcar bam
oyl)f 1r an 2-y1) phenyl) - 2
trifl % (ﬁ;(ﬂrmpﬁ{d @L%lﬁ@ﬂwyﬁrﬁybbpmmlakmphenyl)-z 2.2-
tﬁﬁ@m%ﬂi?ﬁ?ﬁgﬁjﬁxﬁn—dﬂ%)p enyﬁpropgnzo’lc act dt rifluoro-1-(4-f l

15 yOphe{BSj g-einb:w!/Xm(ElahﬁhcﬁJ6L(Q‘E,%h')ﬂﬁéﬁﬁle-@M5qDﬂ}P imidazol-1-
Y@E@W&Oﬁmm@m—{—sl)plzenzl)prqp@mw aefo- 1- (44l uoro-2-(

t hi
yl I) gﬁ{%péﬁ%xyg p)gr i-rai dr anwg%oyll)(z p Bjéaﬂglt@mé’@%z‘ .
yEﬁlﬁe&&))etﬁeﬁﬁpﬁ@nﬁdlﬁ%ﬁlﬁpﬂﬁy@pﬁphﬂdlé bai@m 1- (4-fluoro-2- -

oo hER iR P 3w 45 @@ﬁ@a@cﬁft@maﬁmemmﬂ) 222,
20 tnﬂuoroethoxy)pynnndm—él—yl)phenyl)propanmc acid; ,
| (28)—2 ~amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1~(4-fluoro-2- (th10phen—2-
-yl)phenyi)ethoxy)pynnndm~4—y1)phenyl)propano1c acid; '
(28)-2-ammino-3-(4-(6(2,2,2-trifluoro-1-(4-fhioro-2-(thiophen-2-
' yl_)phenyl)ethoky)ﬁﬁmidin~4—y1)phenyl)pr0panoic acid;
25 - (25)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(4-fuoro-2-(thiophen-3-
yl)phenyl_)ethoXy)pyrimidin—4-yl)phcnyl)propanoi-c acid;
'(28)—2—a'mjno-3-(4-(6-(2,2,2-t1'iﬂu0r0-1—(4-ﬂu0ro—2—(4—methylthiophen—2-
yDphenylethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(S)-2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro- 1—(4-(6~ﬂuoropyndm-3-
30 yl)phenyl)cthoXy)pynm_ldm—tl-yl)phenyl)propanmc acid,
(25)-3-(4-(6-(1-(4-(1H-imidazol- I—yi)phenyl) 2,2, 2-trifluoroethoxy)-2-

amiﬂopyﬁnﬁdin—4—yl)phcny1)~2—aminopropanbic acid;
‘ (25)-2-amjno-3_(4m(6~(2,2,2-1:riﬂuoro—1-(4—(thiophen—2-yl)phenyl)ethoxy)pyﬂmidin»éi-
yDphenyl)propanoic acid; o

2d



o (6-f1 uoropyr.i di n-3- .30

(28) 2-am no- 3- (4-(6-(2, 2, 2-trifluoro-1-(4-fluoro-2-(

4- met hy 1t hi ophen- 2-
yl ) phenypet hoxy) pyri m di n4- yl)phenyl)propan0|c aci d;

(S)-2-am no-3-(4-(2) am no- 64(R) 2, 2-tr—if|uoro-1-(4-
| | ' iC.
| Z\c.) ghtw %ﬂggga? @Y{n}fﬂ%d @é gnigﬂfh%w Iffq? AAtCs-
tphenyl meﬁuﬁ‘} Zl)phﬂmyil)ptamn@eahdky) 2-

an1n

pRRE TR I QU e R e R R o MR RS
fgfl%‘ﬁﬁh@WDﬁﬁﬂmm%ﬂ@ﬂ)Phﬁnﬂ)meﬁﬂﬂommenw ) pr opanoi ¢

(S) - B HRmnes3- (iR (B %8&5“’5‘”%021 4 (%PS@WBW%‘*
yhphsnyi)athdicyyp@rimidin-4-y1)phenyl)propanoic acid; N
i.c aci

' )(/%)S)p Ff%‘j}" n@t @Ogy@p(ﬁﬁ(gﬁgj Il:nrézél ﬁ?ﬂ&eﬁlﬁ %r PR uoroethoxy)pyrmndm—éi— '
Yl)phbnﬁ} arninbpephydit acidazol - 4- y1) - 4-f 1 uor ophenyl) - 2, 2,
aE:I d{ZISB |2ua%18§ t3— &)-a%ﬁr Iorg EU E 2 M%oelneﬁ—ep%egcpﬁlnﬁl C -

Ylbﬁ)hyﬂ}thym)@thXfﬁW@ﬂﬁm-@@f)ﬁhiﬂ@Bﬁ@a&lga&&* fl'uoro-1-(4 :
yOph ;?)385% %ff‘p(;?rﬁlﬂﬁﬁnauqq@e@ %ﬂ%‘ﬁgﬂﬂr()?rﬂ‘{%%rﬁdﬁénﬁhﬂﬁyndm 4.

' Vylllﬁazlﬂﬁﬂifﬁ(yﬁﬁmﬁd{ﬂﬁ DphdnyDpfodanbRzeld; 1 -

| 2- | di
BN LE e o traBHHr A Br 4G orbpyridizin 3y pheny})2.2,2-
' mﬂﬁ@betﬁogﬂ]iﬁﬁmfﬂ:ﬁﬁ fl?pk@ﬁj/l‘)}ﬂ'oﬁﬂo?a doid-trifluoro-1-(4-(p
-~ iper
| p w Fﬁﬁ@n%ﬁ%@ﬂ%?rﬁlr(ﬁzﬁﬁﬁe&bytpfbmml@pﬁmnﬁod 2 2~ L
mﬂlﬁ‘dr@’ethox pynmldm—éi- yi)phenyl)pro anolc ac1d : o
f % Ztrlfluorol(ZfI

(2S am no
o g 320 i BT B 2

b 1 g
pyl(ﬁéﬂé eﬁhyﬁsﬁéﬁw)ﬂm&@)%ﬂmm f@%ﬁ%@”ﬁ%@?g% . c 'z. -
32| -G -@ gmmo-G (1 (5-ch10r0-2 (g—methyl lH-pyrazol I-yl)phenyl)

2 2@%@hﬁ%ﬂﬁk%ﬁﬂ&ﬁ—@yﬂbﬂeﬂ%ﬂ)}ﬁ%ﬁﬁ&¥ Iaaler opanoi ¢ aci d;.

Particular compounds inhibit TPH (e,g., TPH_l) activity.
" Also disclosed are pharmaceutical compositions and methods of treating, preventing

and managing a variety of diseases and disorders.
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(2S)-2-am no-3-(4-(2-am no-641-(4-(4-tert-butylthiazo

| -2-yl)phenyl)-2, 2, 2-
trifluoroethoxy)pyrimclin-4-yl)phenyl)propanoic

aci d;

(2S)-2-am no-3-(4-(2-amno-6-(2,2,2-trifluoro4-(3 -ne

t hoxy- 3- (3- et hyl - 1Hpyr azol - 1- y1) bi pheny1- 4-y1) et hoxy

) pyr il Rpéa yth&&h@ Moy aozp@&?;ség 1R Am i d

(29)-2 -amp g aﬁ?no- - -t -chP%} m% Cm%%%%yﬁ”bﬂmﬂ
aboyﬂapq ﬁ@b@ma@e%()ﬂﬂﬁ@ﬁg@pyable excipient or diluent.

2,2, 2- trlfluoroethoxy)uﬁr|n1d|n 4- Aphenyl ) pr opanoi ¢

aci dIn gugraspest| thercdvpisuisded g singhd Wit doppge losmgomprisig fhe composition
as5&dfinkl b¥ove. Al so discl osed are pharnmaceutica

conposi tions and methods of treating, preventing and

Manag) dHg ApdbRlth&kYs flovillcd GRSES MRS idBibfing TPI activity, Whlch
In one aspect there is provided a conp05|t|o§

CRUBITHES SPHEFUAL aaﬁrwowa agempepnchadiedibed abawd a
pharnaceutlcally accept abl e exci pient or diluent.
n oWengdpeect thirhds erovidep psomaeendessdaligeed ahfmetfm@@ag dreating,

plfe%ﬂ?i'ng QR BIahs 1ﬁ§ a IR aSUMBRddr Qb dBFe TG/ fg&gﬁieﬁb QY Eonm!
one aspect, there is provided an in Vi met hod o

| nhi B ddeRGpebithdre ?scﬁﬂo\ﬁd%éf a c@fﬁb%d‘%@'ﬂéﬁh@@%(ﬁr@ %ﬁﬂs 'uflﬁeatmg,
TPHL with a conpound as defined above.
Pragnsiag or pyaaging 3 diseasy (Hé]éﬁoﬁiﬁ‘éo‘%%@iﬁdh%@m@é? ph@l@orai@w garcinoid

Cﬁﬁyoﬂ&ﬁhﬂ&ﬁgiﬁﬁﬁﬁﬁg, preventing or managi ng a dlsease
or disorder nediated by peripheral serotonin.

I N oRQnABREL, thér@ & FrolRlePh QHM?%&SQ@HH&"MV@?M use in treating,
defined above for_use in trea )reventi ng or

PrREHEHE ﬁ@mén%ﬂl%ag@e@ﬁe %dgﬁf%r""hqxﬁé itg diseare onifis@ders a
géﬁmﬁﬁéﬁgﬁdgheﬁﬁ(ﬁQﬁQﬁmgld crisis or carcinoid
syndr one. I n one aspect, there |S@££0V|ded a )
conPBwhe aspsch didre sdbrapideda pomperns asdefineshationg for use in treating,
| sQrder
AP oL B R ORI YRR o SRl LS
caftiowissl @ pulrhbdry disemmel@s‘ordetr.her e is provided a
conmpound as defi ned above for use in treating,
pr evg Bhe B&pedl, (HRO LGS 8 cSBASHIN: defisdd £R%e fHNRE & Reating,
t he di sease or disorder is a cardiovascul ar or
PreygniRS of ok disersedr dpriss.. wherein the disqage eindisorder is scleroderma
cn?%Bﬁﬁﬁﬂsﬁ&l%ﬁ%'s provi ded a conpound as defi ned above
userin treéating, preventing or managi ng a di sease
or disorder, wherein the disease or disorder is
4. sc| BRIER DESZIRI(IYIIEH‘E GIIOTHE ByGUREE. 4. BRI EF
DESCRI PTI ON OF THE FI GURE Figure 1 shows the

dos ¢iglepeRpeRs ﬂﬁfd(ﬁ%eﬁﬁndaltmo‘ﬁ{_lpohﬁ& of ﬂl\étiﬁ\ténﬁan on the 5-HT
on the 5-HT |levels in nouse jejunum The conpound was

levghsdnimouse ispenuon  Ahe epropowsd veds ox@% dospd us@sqiut;ormf 1655 Captisol® at

npk. 25 5. DETAI LED DESCRI PTI ON
15Tﬁ)l%é%$§§@? %le based, in part, on the discovery

t hat knocki ng out the tphI gene in mce significantly

5. r ed DIEEATINBIBESC REPTHONOt oni n, yet causes little, if
any, neasurabl e effect on the central nervous system

( CNS$his invention is based, in part, on the discovery that knocking out the ph/ 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.,

TPHI1). When administered to mammals, preferred compounds of the invention reduce
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-aHWBE’;ﬂ“PS Helide makdeethy L, awaylel &XPBESAYL, ekt

This invention is al so based on the di scovery of

conpounds that inhibit TPH (e.g., 30 TPHl). When

admi ni stered to manmal s, preferred conpounds of the
worrsssrrson reduce WO 2008/ 073933PCl M52007/ 087968/us2007/087068

serotonin | evel s, have pharnacokinetic and

SRR s hav Rhaspagakinctie and RhmeRadbmemiqioperties that enable their
pREAGH b&Por Hﬁqrefgﬂﬁentt Eb‘?e\;e'hﬁgﬁ g? ag%eﬁ}éﬁm)f 8{%6%839 and disorders, and

managenent of di'seases an
hiyeaddozbdadity mupgigibatveeh phamasbiopivateffegbabdox ity € infavorable side
and toxicity or unfavorable side reactions.
TCBGIONSDat | nj ti ons Unl ess ot herwi se indi cat ed,
the term"al kenyl" neans a straight chain, branched

and/9[ cyBkfismitigyer ocarbon having from2 to 20 (e.g.
2 to 10 or 210 B) carbon atons, and including at

| eas@nl@%tﬁ&@é&ﬁn&l@ﬁt@@ BhARKR- ﬁﬂ@ﬁjfld nﬂeBﬁ?é E% gﬁ i bfﬁ,ebranched

al kenyl noi eties include vinyl

- an2idy ey iy drémdipnthalvagyitom 24p éﬁt(egylz to 20 pehteélydarbon atoms, and

ing_ gl%t hﬁgﬁ%};?%gtfgrgﬁ{l é:ﬁ%)?) %élrfﬁtgggﬂ% g}%*te%g%ﬁ§ |a]_kenyl moieties include
wﬁ’ylhzﬁlﬁ Wbute%ylh%h%ﬁ?/ﬂ 1sogutyf?:ﬁ9i qfﬁ@nten?t beﬂ}h?cﬁﬂ 3-methyl-1-butenyl,

I-oct'en oct en -oct en
—leih@héftyatenyg,ngodmpyhlyl-mbut%deﬁyﬂxengl @émnlyﬂ Hhexenyl, l-heptenyl 2-
TR, el S5 O g e, 1
deeat@l[ |2cddce§y1qh@ng@)¢bn91 hydr ocarbon having from1l to 20

. 1 to 10 or 1 to 4) carbon atons. 15 Al kyl
roi Sinlss oherving ndioedh haser skt gt shain, bonched and/or

cyaf'c (h yfo‘f@arﬂf)ﬂy*(%dmcar%%rﬂ?wﬁ%pf? u pyI 3l k¥l (g é’t? 4 QS OE) utﬂgﬁ) carbon atoms.

Alkﬁaﬂcblbudzs hapiigtfydm 1hexXyarboins afmiﬁn;edh@ s Vlbwer a]kyl ” Examples of

4- di met hyl pentyl , octyl- 224”'”‘“'“%;!,1;{“ butyl, pentyl, hexyl
Ryl isobutyl, pen exyl,

1soex zﬁrrpt}eg@'ll ﬁcldﬂge @Qﬁ% L o%;lng ﬁ;%:%ﬂ m%n@l 9391, decyl, undecyt and

doderyl. oppritalky! noyietiesheaybe mandeyatia lmamuyticyclm ditl eoaiaples include

cy mn&lde );;g Qu%ﬁg&aclmgﬁgl (ectérlcg)?leg V% ea]tl%t 351%1213&(1:1 examples of
ﬂcgyl%bféﬁ@f?(ﬂiw)e 1inEhe bERLRRA AdioH cych@ﬁ!)ﬂﬁggsq&y nt MERLRE methyl- _

ydrocarbons as wel |- as al kenyl and al yl leties.
cydl!vheésb dhbearm ‘sdoil'hiticbsice shtutabed ydropatteink axyel! avalkeny! and

an .- atl kyl group Exanpl es -of al koxy groups include .
”‘3’%%0 CH3, -0(CH2)2CH3, -0(0-12)30- 13,

- O(Qh@;ér&laéﬁmse?ﬁ;dﬁﬁ%d' HeEH 50kBxy” means aﬁjﬂbeﬁﬁyl group. Examples

ot herwi se i ndi cat ed, the term" aIk "

of ey growpehclusdHG I OLTHfTF 1D i S i cOGH A The yO(CH)CE,

UnI ess ot herw se indicated, the term
‘and‘na(gw)ﬁgﬁér oary or "alkyl-heteroaryl” means an -

al kumemmbmmmatea e RaberdRyINy! oY “QURY1-a3 QU @SS alkyl
ot herw se indicated, the MIIi ‘al kyl het erocycl e” or

m"‘eg’lll?@}“dﬁ@fﬂéﬁ@éw@y nmeans an al kyl noi ety bound to a
het ”»
T —

i ndi ca

dkﬁmmna@éﬂmnduxyhﬁbmmhydmnagrbon having from2 to 20
and i ncl udi ng

o 20 or. 2 to 6) car at ons, ,
at [E%lgﬁot% %S(?alfl%ﬁteéélhﬁ TI@HE tg@ﬁﬁcle or “alkyl-heterocycle” means
aﬂa@%? Q@hhgﬁ,@hgg es i ncl ude acetyl enyl,
200 073933PCT/ TJ 068 pr opynyl, 1-butynyl,
2- Binlyssydthertigsendipatpd,, tthqnmntajd{MyI means a straight chain, branched or

Cycl?gc_ Wr&eéi{g%}?g. k?a%héqg%w %g)n y ny%/mi{) ?%éép%p 21(:50)( and including
at lelst%%)éﬂﬂﬂomc%i‘%%ttﬁﬂhél bonﬁ ‘P&bi/é%%tam;e DRI oietics include acetylenyl,
2-nonynyl, 8-nonynyl, 1-decynyl, 2- decynyl and
9- decynyl . )
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Unl ess otherwi se indicated, the term"aryl" neans an

aromatic ring or an aromatic or 5 partially aromatic

ring system conposed of carbon and hydrogen atons. An
Wa2098/47f38t y may conprise nmultiple rings boundP6R/US2007/087068

P L B SR et el i, 4-pentyas,
IJhﬁﬁlﬁj’jMthdX@ﬁﬁt ByHexyih eﬁﬁé}it?ﬂ}ﬂnyheptpﬂﬁnﬂil}eptynyl 1-octynyl, 2-octynyl,

2,3, 4- tetra.%ﬁro napht hal ene, and
7‘LCJﬁW§¥]s BORBENM SBORYFHL @a@@a'nyle hedecamyh 2-degyl aqd 9-desrynl.

2 e A5 A £, 38R, e L o

noi e
parb&ll;fr‘atdm%yﬂﬂ@ bystanoeiaposed oif odrpoh ahd Kﬁﬂb@erﬁﬁblﬁﬁ An aryl moiety may
blohydrolyzable car bamate, " "bi ohydrol yzabl e
COERIISE FEMEnIe ings BeundrasITyscdipeetir e Faamplen @f aryl moieties include

aﬁ%lgjage%ﬁét o l&ég%gh%%ﬁ%?éens& 15@1?1”11'&'1% oﬁn%ag)?ﬁhy% Sﬁh%ﬂanﬂlrenyl phenyl,

car

;liéslptetahwlﬂb—napmmlmecanmmﬂd t hat elther 1) does not

conp
boRAY ANPIRAYSoiRkOPer ties in vivo, such as uptake,

duration of action, or onset of action; or 2) is
bi olldlgessawltheywmandlba.ted bl terrss iflmnkx;e:trobzdablel amideg” ‘thioltydeolyzable

ol.ogj cal ctieco‘ | es, o e 1 -
osB oh SR ERb e b h e R A S Rite,w iaingiolyzable ureico
ané‘"‘Ki@ﬁ%(ﬁf@M}lz%‘{M pﬁéép%ﬁﬁ:” n?éaﬁ)éh aﬁﬁ&’é AgieA) %a&%ﬁ%ie @z?rB&’fa%e ureido, or :
and choli'ne esters. Exanpl es of bi ohydrol yzabl e

interfere with th | ogi cal, JVvity of fhe
FitY ARATISg AR sﬁP@ gﬁg%‘ﬁ eﬁfi%lﬁ}sloﬁﬁowhalkyl means an aryl mmety

phamha@sresmnude ﬁfﬂ/\mmmtm}ilth@i withers , 1) doamotontadert wAith the biological

a C% aI ko@g%s P%}bﬁ%ﬂ%sf %08 at cg{lgﬂ]ﬁ}de%dvg?tageous properties in vzvq

sudh a@hhpwk@ Sz aidEoCarioa GHaset dir@bw@ ok OYRbiFb AR MnRS e but is
substituted ethyl enedi ani nes,. am noaci ds,

CORKFARD Iy EYR {A habrrlegicalbt atiye yempgunth cﬁmmmfrtmmdrcdyzable esters...
incR 15 B Rt RS BB Sty WS R R INRT o p choline

ica
esthy. Besmplee bﬁbloﬂﬁdmtgfz{abk@mnﬁdesaﬁdudd lovea sy neiddb,sPEe 0 acid
dugéed by peripheral serotonin” nean dlsease

P BB Ay BRES A A ogy sidas Brmeples of
bloﬁ%}i%[ he Qtfir \Sﬁ‘)iaﬁ:@ ifd1&do t&fﬁ&glamﬂ&egdb@ﬁ&rt dethc)zfil?negmmmes

serotonln erw se I n
‘amirioecitig ﬂlﬂﬂrokyaﬂﬂ{glgtﬁnﬁesahetefdagblm amgliteonpasmafit adideseand polyether
_chlorine, brom ne, and i odi ne. 30Unl ess ot herw se
4 cated, the teat' "heteroalkyl" refers to an alkyl

i ghssd &h&‘wmé ndRaled, B 88 ALcaSy &} &1§()rd !ﬁ(}hﬂé& bﬁtperipheral
| east one of its carbon atoms has been rep ce

serofopiat end ailaems@ and disonder ﬂledxates)by peripheralsdretenin” mean a disease and/or.

cis GRS e L Dol o R b B ACE Biobers

serdi@snbeen. repl aced with a heteroatom(e.g., N, 0 or
S).__35Exanpl es include acridinyl, ben2|n1dazolyl
ber{i@lfswrcghgrmseugﬁ@gtegothn |tqm§|“¢plooem\bnd “halo” encompass fluorine,

chIFHRBHBAFRS IRE 1420071087068
Un_less otherwise indicated, the term “heteroalkyl” refers to an alkyl moiety (e.g.,

linear, branched or cyclic) in which at least one of its carbon atoms has been replaced with a

heteroatom (e.g., N, O or S). -
Unless otherwise indicated, the term “heteroaryl” means an aryl moiety wherein at-
least one of its carbon atoms has been replaced with a he_téroatom (e.g,N,OorS8).

Examples include acridinyl, benzimidazolyl, benzofuranyl, benzoisothiazolyl,
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benzoi soxazol yl, benzoqui nazolinyl, benzothi azolyl,

benzoxazol yl, fury!, imdazolyl, indolyl,
i sot hi azolyl, isoxazolyl, oxadlazolyl oxazonI
wahtobsagisnyl , pyrazinyl, pyrazolyl, pyridazi anTstzommsmss

pyridyl, pyrimdinyl pyr| m dyl , rol yl
beronszeAolAy renzeawinasp|inyl bengathiage ﬁqenzq}qamlﬁlz éuryl Imgdagolyl, indolyl,

1§pﬂh%kﬁy1's%{a?@% $§§dlgi({qur éé\%%g% :'f)(ﬂh:\%ga&ﬁ%d r%myz pyrazolyl

et eroan

phwdaingyd pyptidyiopetyiddoi g ricidal padrdlyl, qﬁiihhﬁdliﬁyl quinolinyl, tetrazolyl

Unl ess ot herw se indicated, the term"heterocycle’
thigzobd sanddriagingdy onat i c, partially aromatic or
non- g, ol AN < _ »
E@%ﬂh&uﬂ@&iﬁﬁ%ﬁﬂgg&gg'ier&h hér og(lgﬂr Q]{a(gidqgt 8 tglgxé 2l 1 meags a

system conpri se

.hd:tertoexyd)mmb@u@te aﬁl,al]@zl(m)ﬁy A heter ocycl e nmay

rings fused

| .t
8?”@{43%56 ‘?E : %elfldmﬂ%@»éﬁ% t%}avﬁeter%’?l éefﬁétt%%éﬁomf’élc partially
argﬁﬁﬂp besor- ﬂ@ﬁﬁﬂ@nﬁ%ﬂ%ﬁﬁ& 0P pOlyBYHcHne or rm)g syst?m comﬁnsed of carbon,

3-di hydr o- benzo[ 1 di ox C|n olin
hmeﬁmta@d ﬁyleast m)c pht@rqatqm fe. gxth @rerS) Mateamycle may comprise multiple

E‘?‘g Sﬁzllalg E‘%Blfiﬁg%ﬁ}%ﬁ Cé%{?& P‘gﬁiﬂp&w{,qroaryls

Eiz@tﬁﬂl@hﬁ@iﬁ@@yédzgHmﬂhloxbﬁz‘l,r@hﬂ BdnzbdiAN oxmyl cinnolinyl, furanyl,
tetr]?jg(i/drothl ophenyl, tetrahydrothi opyfanyl and
hydantet mrahﬁ,hnyl DBLH DRk oXisAt rmqmsﬂmlpmcbwl pyreclidinonyl,

k | f
ooy L e PhOG TR Ergibomat ] SRR Ly
tettl[ﬁyﬁﬁﬁ)yﬁfﬂikﬁﬁw, fb@rahﬁﬁ‘bﬁﬁé;ﬂﬁnylt ReakRirdthiopyranyl and valerolactamyl.

"het erocycl oal kyl " refers to a non-aromatic
het éﬁé%%ﬁ@ltwse mdicated, ’fhﬁtlﬁl‘fés Beteopegiodlied” pn dieégt)esdsle-alkyl” refers

to%%éﬁe‘% cyc o %(81[0 %L%I {é’rs to a

het dfmesy (Dl:hmaskrisy Imdmitﬁi yhdauaﬂn dh&taroaycl@dﬂsw rdTBis &b }i non-aromatic
h Unl ess ot herw se indicated, the terns "manage,

3%1 ng" and "nmanagenent” encorrpass preventing the

r el &8 GfheRist &k € Shat QR )

of one or r?oresz 0 1"S‘a@s syntg t ons, % a 6’%?. {%\?hgetgfocydoalkyl
alkyl’t @&ngltosiﬁeﬁ@oaaﬂcﬁaibyhmmaymosadmearmﬂqdlmmetyer and/ or. _

| en eni t.he. ti at_a atl ent ,.who has suffered

f r ol e ofhPousS it U5 o Tuales "Penany s Sregrgement

encﬂﬂﬁ)akﬁﬁlﬁ’ﬁen%iﬁg WPRSerrERAWr M d}ﬁci‘ﬁ@@ disBAs8 SR QhsBrder, or of one or more of

devel opnent and/or duration t he di sease or

- its gyTepipEISsin agratientary) hep Etlmdm;ffetrtrbfrom thadiseast or érspxni&dsand/m

ot her

16“%9181%1%5}%&% e? at %Pﬁ?ﬁ S’ﬂ%et}?g Suffered gqopslt% gggﬁez%\gésorder remains in

- renSedids "THeat @i ScicBrmpasd Bofil Sas @6 tHE MBI RevABERHt Aot Yuration of

accept abl e non-toxic acids or bases |nclud|ng

thejdisgpsgansidisosdar.oy chargipg desswanthab g@tmnt;reap{pmﬁg tethe disease or disorder:
bas@ﬁlesss&hér%vqll)e 111%&?{6@&&1%% Caﬂlhgymé it gailg%lggc‘fp?aga esa:%ts” refers to

ron sal'ts
salt@ptephred fone phainaoguticall ia teptaOit@SioMiE) acﬂi@b@%§de@ Mcluding 1 1n0rgamc

y acceptable base

o %odl mand zinc. or organic salts nmade fromlysine,
aci cﬁﬁ

A Dages gan sgaBtaiAi Y et Sureble phermasee
I thad | ' .
add&(:t%l-gﬁg{%ﬁlﬁcg;{% cam ﬁ!é ?ms‘}ga%ef%g%l a'ne gﬁ%%ﬁe{ﬂﬁo ﬁ&?‘lbglfel%n estum,

potasiuds smdmmmié zimoyrgapirdc aalt readgainom I@diedB,¥uch as
dib%%}eﬁl%& J:enedl m X chl%?ct)phrggaq;lé,lcﬁolm eglz %gggllilll:rfu:?en Iet(iiylenedlamme

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

camphorsulfomc citric, ethenesulfonic, formic, fumaric, furcnc galacturonic, gluconic,
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35canphorsul fonic, citric, ethenesulfonic, formc,
fumaric, furoic, galacturonic, gluconic, WD
20081073933PCT/ US2007/ 087068 gl ucuroni c, glutamc,

- WG 2084173933 hydr obr om' c, hydrochloric, i set hi onPET/U52007/087068

ohBibh: TR IRkt oINS gL 8N, malec,matc,

mﬁﬂ@ﬁ@hﬁéﬂh@nesﬁl’f@ﬁb Qﬁh@ic rﬁﬂic pathoie, pa,ﬁt(ﬁladhhd; pha@%eﬁd: hosphoric,
sulfanlllc sul furic, tartarlc aci d, '

DrepYos o sy lie. Sisarie. sigsinic, speilic, eulfisis. ﬁaaﬁmfe;a%. a9 p-toluencsulfonic

c I I

oML L BN & DDOSIGL shpigric, i,

msthandstifonis atils Ekatsplenef sypdeifib walisbid meude h?dhdchlorlde and mesylate
mesyl ate salts. Ohers are well-known in the art

salfg e Othsrypre wWollnogioR thearbhhent ge deringionss FEREwceutigy ciences, 18"

© TEM Cl enlcsg gh%%%#‘%]%%l E%)%g?&%ﬁ r{é?@ , @L%‘t@ﬁ é%@n?%acgnce of

Ph?amzlarjslw @d (BéekdubRshing 395)on PA: 1995). Unl ess :
oth se j ndi cat he term hi bi tor" '
s e et S TR, vt ™ot that has

aﬁgqytm%ooofgggsthanaboupm GRF ot herwi se indi'cated, the
terms "prevent, preventing" and "prevention”

con tlém{pisattmrmeandmatnd tthateros Epneserb &f ‘pregentingi ané fiprevention”
beging to suffer florn heseC| i ed sease ofr, . ;
colEe 7 s ok ek TE B b BLSBEEEpflge grcived icae

or BB rddk SEIASR iMibifll st REAREs tHRlse@dritP BEthRIdiddBr HMisokde$, or of one or
synptoms The terns enconpass pr ophgﬁam s. 15Unl ess

meie o€ itaswapiondi dar édmsteneonpastPInhy enconpasses
pha ceut cal | ept b eqeslers,, car bonat e
P aTRRS St frPEaeR Bl 2By REESRS G mppocutically
acEtPrdbladdiets, S:aﬂ:ﬂ)ﬂéﬁe@ ftﬁia;&ai'bdﬁétbs)/ Al-hoke Gerdfatitvey, N-ﬂfyﬂogalkyl denvatlves
am nes, N-Manni ch bases Schi ff bases, am no aci

QualsHjaO SIS IV RS S piiaTe BB N Manpich) bases) pehiffthgses, amino acid
co@gg&gg ghs%)ﬁlﬁ{e%r rsoﬁne‘iﬁr{&ﬁéudﬂis ui’foﬁ&leg tﬁg(?ﬁlg@lr%s disglosed herein.

pro ugs’ rnc conpoun

,Examble@ by ﬁfddlrwgaab&ledmr&p@unﬁeﬂgﬁ Compﬁs@: dbiolydislokattadboety (c.g., a

-blc.%é( g gigoatgl qE’gl yzapl e gar %IP@F b%t?%r ol {,%2 ‘Gi:@te

bld?i b& e F, @6%@2&?@@% gh&fE &rd% l Ie urelde analog).

odrugs of conp ed herein are readi |
Prceinwg&f@naqboamtk discdprad ddrdiy atelresdlyshvisicied amd/plspaﬂed by those of

C*Eraﬁrya@@%a?%ﬁ 18552 Bt Bipgasgh S pisview, 1985

A | Desin IO BSton 6 FRUWRIOKA Qéxtaiélgo@ﬁﬂzg%smn and

and 25 Devel opnent, Krosgaard Larsen and H.

- Demelopineistr EIOSE@hrd L:9SD, an@liépﬁtexdgsardp‘&d 119911 Ghaptenfiyp. 113-19T;and

Bu%&mdggg Advance@ﬂvangeg Eg Del 1}2%?35{3&' ew, 1992,

" pr oRks 8k Indiditdde e thrphMABHEH 1y eﬁ*ectﬁze%’iﬂiﬁﬂmf d @mpound is
an anount. sufficient to prevent a di sease or
an goerntsidiciens fo piegerra disrase eyeARAEIND. SIS MasE SYIRPIAT™S associated

r n r t
it O AP M O bGB eBRIED A AL e o
ofd @rﬁpmuaﬁ@ym mﬁéuﬁt@“lﬂ&i@pﬁuitle agg@Ndloneddrdn @oMbination with other agents,
conmbination with other agents, which provides a ,
whigh pErRjfesct Rrepibdaeia ltenieﬁt FIHBG BreFRIAN caﬁh%qhswe The term
D ek P R o LB L T BRR bveral
prophiydatiy baml:mnms the pmph@hcnh efffrnopbidnatier prophfliacticapent.
ano her oph tl c a Unl ess otherw se .,
i ndvBlg ndcatod \g’Gt 1Y | PGLegiRa group) o anbt?%‘fel gyaup,” when
used E@fb@er to g@ﬁ%f §1r?n s&fle E iEGE LT 4 CheRREA r&fctlén TRdaGe Y lcﬁemlcal moiety
subjected to a c em ca TFeact | on, neans a chem ca
noi ety WO 20081073933PCT/ USZ%O?/ 087068
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that is not reactive under the conditions of that

~chem cal reaction, and which nmay be renoved to

provide a noiety that is reactive under those )
\Nbamﬂmnmnms' Protecting groups are well known PpQTIiU$2007/687068

art. See, eeng, T. P,GM
thpt i b Reniti caeasbe Pﬁn@@&rﬂ\%h ﬁ f@actmﬁpdewhwh may be removed

A S 88 kol SRRSO o

- inShnsrt. $800)., (owe, @)qu]ide‘éfutst;lEIGJNE Ihetrmim Groups 1n Organic Synthesis

ranic Transformations

G g Bl Pons  1999) darisimBiC - Ghabishe
ZWde%hfPWlFe&V& §§n§ NiooRt §6ne thgn altm@ {ﬁbiuﬁé %e&% qihﬁ%gmthyl trityl,

refers to a"polyatom c anion th resenbl es-a
ChxyBocyFibs naathakybadenylsethetycadionph andiptiakimdiox

SR NN ST VRN S 5 S——

thRGEIERIéZARk41HAB iGOMAtstdcRNBase 1 bEXaAMY, @8d 8ddox chemistry, generally has
pseudohal ogens i ncl ude azi de i ons, cyanlde cyanafte,

lowthiagieipnrrad sormsy Geutatiwalyndsy Bﬂoah@@réﬁer radfier] palytemization conditions.
t herwi se 1 ndi.cated

hal i d
B T rommdphal s Rl 44804 R o litug Sxihs, 1S LR, tiosulfate,

Suﬂf‘akﬁeygﬁﬂsmf@ymgﬂld@g | east about 10 tines greater
than its TPH1L | C50. Unl ess otherw se indicated, the

t ei rMewsethanvEeidratd, dhe eERS aelé%msé?ﬂh ighibispr ig apgmpound that
n t und
hed BTRRURCH B i Iy 1 el R TR S RERE
nanithles mdanw ibe idicatéd, Shésﬁeﬁhé@ﬂeﬁ?ﬁﬁﬁhéﬂ)y exf@bew@ﬁpéseuon of’a
a stereqisonerically enri ched conpaqsi tion of

copBpUI} FEAAS o m@w%%%@e%%mé apdl itp SipragifoRer(s) et contains

POy sORgEy  abih Bk gz ForoxBhBH p3Pkdflomericaty

ennd;lhzdromr@e sitingl b€ 6% )itart-Drel rcompasses mEsfuseE (S Ebutan-2-o] and (R)-

b Sihar RS 4 e AN ROFOnT e risl: a0 g 9f70
357 6ot B8R M R Ao O A0 8 Tk brscos acemic

Unl ess otherw se indi cated, the term "stereonerica

l'y
mipures'as wedes stereonpmslly p@mcheldamanﬁfz;@db@eﬁ@/?(} 35/63, 40/60, 45/55,
e i f onpound and is substantially free
55&% %(?%%ségg%r%ng 023{ﬁers of that conpound. For exanple,
a SURIRBS oBkHwiad ndidkdde tHeashn SitkicdmeAtalB (ARETPRAYAME a composition that
havi ng one 25 stereocenter will be subStantially free

\ compn&ehén@pts@@iwmespéﬁ eonporsk anglfis sﬁ@t@@ﬁ%bﬁﬂ@lof er stereoisomers of

R FOE A v RSP o R i R i one

steﬁbaﬁitcﬁ‘ﬁﬁﬂr@fs&bﬁﬁnﬁdﬁl@' feryyabeppolits ‘s‘tefeecsaﬁfer Gﬁihb)compbﬁnd A
conpaosition of a conpound that has nultiple

stergped e bmuee SOmpRRItigheichCoBPIdIvEE tatsgeqcantsTicwilibe

t
L DB PSRRIl 55 AN Al
corfieaitionfoftah@nippone et bis mhBiptostpeucdhtérhdtut hich is drawn or named in
suc. f Lo n@%%@%gﬁg&? Seits rglfgeé;g %ﬁa&p ¥ St % e%}%ggtt@resrge dgﬁned is ~

substﬁﬁi%[lgpﬁ'@é' LGRL | ¥Rk @f the co Round that have different stereochemistries at the
di chl or opr opyl ) benze refers to ((1

stera)GehteZS ftirsttlicr sipreopigﬁln)lbem paledinethaton sxaspls t‘statcoadekigally pure

(R ES raboprin DrunE aterys iy AR S BE AR puomsrbepgen thet s
subgalﬁﬁl@vrfréehﬁf((%?quz -dRB%6rEYrodyMEIeR. Of one

st er edi somer he conpound and | ess than about- 20%
by Avéyrgml stsfecopchipally WCZ@@&IC@?Q I8BPUIYs|gSxe thas7taeg 80% by

0|s ner.s_of e er.th
wei g TG R ERGH 2B oL EorRag, g P BB laphlheh B Heisht Sk other
| ess than about 10% by wei ght of the other
st ereoi soners of the compound/ greater than about 95%

by wei ght of one stereoisomer of the conpound and
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, dlsgzisg g{'

(e.g., nethyl, ethyl, propyl, t-butyl), alkynyl,

al kyl car bonyl oxy (-0C(0)al kyl), am de (-C(0)NH al kyl -

or -al kyl NHC(0) al kyl'), am di nyl (-C(NH) NH al

WQ@{" 3R|¥-?2 ., amine (primary, secondary  and terﬁlquyoomsmﬁs .
st riets Qf#ﬁl ?@ibﬂﬁmd[ %{'éélté%a'ﬁoaboﬁ‘tr Qd%lbg)k}e?g‘ﬁt BPdne stereoisomer of the

ar oy ary azo, carbano

coénpltihlﬁ( @ydiesd oy abcmt lgﬁ%oefﬁghtajﬂ(bfé n)thelt:m:rbaatyhel(s @f the,compound,

CONHZ, Viel | k
SRR 4] TP VPGPS SeisPBORYT of 5 PRERYIdang s than about
5% @gn % Rt bEHRG RS %Mdr&?s ofGHE Q&ﬁw)dnge ; l(i)t‘)é(,lr b %Bbﬁe)’]% by weight

ester, epoxide, ether (e.qg. hoxy),
ofgma siectbisomehaf e chaipomhd@id l(:se than abo@C3%, by- ngy of the other

JECE SO E T T IR O

th® b&rﬁ;bduﬁd afll 1@ thad QBIVI®R b§ kve@ght of memlstéﬁeomnw@of the compound.
group), phosphodi ester, sulfide, sulfonam do

e.
SO Nigss otherwisa endieated, élmlﬂem(u ‘sibistigtadg’ whenused |<th depgtibe a chemical

Pél-gesol’rllréﬁ?%hvgef? +§% l rl%léae VR gh af ﬂ:ﬁm}me 81%1%{%%} gxﬁerehmtf%l or more of

its| Mt@@\lﬁoﬁis@éub)sumlt&’d wis a@hﬁbﬁ{ whé&gichindbient @dund@ional group such as,
"therapeutically effective amount " of a_conpound is
buanotamtndtmsalwh iabgphylds, ﬁk@w akapoxlerer. akeny sabpwhekanyl, alkyl

BRSPS, O SR Uil CORRO RO, amic
-(—C%ﬂ)ﬁ%ylaSSQﬂtﬂNEﬂf(W)d]hym mumnyb@éé\IH)NH@MI for dh(N RYNH,), amine’
therapeutl dally effective amunt of a coi npound
(g E‘ﬁ (ﬁ) aroyl, aryl

(PEmBntecoRday andifsaiiay sughpsalkylanprearyfamipo. asya

AL B R QUMD Ko RS 1, CONE s

wedlrascXONHtalkoyl, CONH -l nantitCeNBpaylaligd), tarbety] corboryl, carb0xy11c' acid,
ver.al

cafai i€ P BEaS Broovhr B0t SHOSgyTens ST CRNES R feg
me%o%&a&ﬁoﬁgf Sondiihé, Ao, BEISMYBRGES G Cf*‘f‘ L@Rﬁ%g’) Sheteroalkyl,

effrcac anot her therapeutl c agent. Unl
hemtdwehammmel(pﬂmaat al, seedmlatydr WoCYRPEE, m@@cw@tq, ketopggutrile, nifro,

oo, WP 6 cad P e Bl SRl . SO,

‘sulﬁﬁ{eoyﬁlfoﬁw u(ﬁhgﬁﬂg?‘ls‘ﬁﬁ‘ohﬂdﬁﬂ?ﬁhﬁﬂnyﬂah& afﬁa’lﬁjflsﬂlﬁhl&l) sulfoxide, thiol
0" is t 105 a conmpound for 35TPH2 as
(e ges@ﬂwﬁné,dh@sth‘?g) ftﬂdelri:m( Nﬂa@‘lﬂrﬁ%k}ﬂr Xion assay
des ed in the »
20057580 ok By ke o o compoundis en

amboiti seflcpsht té povid a’lﬁlerabélﬁ&ibeneﬁt inekd trexginentrod management ofa
"treatnment” contenplate_an_action that occurs whjle

disprse 0 mndﬂsors QF Fdsl Ay oF MFHIZEOTS FEFIOFT SEMRIPYS 3$0Chied with the
3 or M £ I?hérgﬁéﬁ%%ﬁ r}{)&?ecﬁsg g{nb{n)(t &t ctoﬁ@ogﬁéﬁaaﬁeamount of

thef@bﬂﬂiﬁﬂégeﬁf al:‘dn@\w i bﬁnbma@dilewﬁh @theofhetdmesdwb&ﬁspeondes a therapeutic
disorder. 5Unless otherw s di cat ed,

benefif gl gireaifie! PSRRI RE AT PRGSO RD 6. Shitepm e therapeutically
eff%c@ﬁz@amoﬁﬁl!”%qg %nccﬂlgﬁasg Qﬁ 22B0R: (ARARN R R Syerhl @ﬂe%iﬁ?] reduces or avoids

s not | " Simlarly, the term"such as"
syrhgatarms hEcaBm?oﬁmdmeasg oasondigor, or nmhﬁsgfcsrthaﬁlermtmm@ﬁﬁcacy of aﬂothel'
limted to." - Unl ess ot herwi se i ndi cated, one

thefﬁpe't’ﬁf’raegeﬁﬂj ectives inmmedi ately preceding a series of

NOUDRIebSothOrvise ALY AR (A% EPPIY IT0G, 9 HRACk, &fa doRgpound for
nouns For exanple, the phrase 10 "optionally

TPHUss tietexmindd amng theainyl vitre inbifitien assry Feschhed mHbe Expmples, below.

Y e s LI

TPHE L B&BMYihed usmg the in vitro inhibition assay described in the Examples, below.

8
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It should be noted that a chem cal noiety that forns
part of a larger conmpound may be described herein
using a name conmonly accorded it when it exists as a
WG bidghSospl ecul e or a nane commnl y accorded i pST/US2067/687068
radlcal For exanple, the terms "pyridine” and
* py Fildgdsothdwise andicao, desiterthe “teeahv - treatiniel gnd\ﬁ@fwtmg@fd contemplate

an g deﬁ’é@“’ckéﬁe*ﬁﬁ‘gmq Xt{%}%ﬁ&g IQFO&BEFe Spat e@ (ﬁseﬁsq Q disorder, which
re&lt%!; el sev gl of HSHliscARed et dbratr Sorotkiof NS oIt sBRIBAASS retards or

the same neani ng, and enconpass the conpounds

- slqyyarthel pregeession o §id disaasgotofisaxder- pyr i di n- 4- ol . It

sho 0_be not at. 1 f. t L . »

St 7 et et e gRiiEfh W elrh stk FHEREPER Bl Ancute” and
thé faeth CaicR@cY Bl thé MimEMmaimhLas Hatidda) beds hsﬂﬂmm » Similarly, the

the structure or the portion of the structure is tg

tel*me ol &y ﬁ}ﬂétﬂ%ﬁ‘oﬁaﬁ@ BRI EHRIEE Hgmalsicisise PegIos bifrited tof
148 s 0 %Se E}%H?eﬁe fon€ BIRS ecﬁll@ﬁé P9mOR&teR) prIlidthe a series of
chlr ers at” dé not specity the

nositeis aﬁbdﬂejﬂsﬁ'tmﬁd/asoafppﬁ)hﬂgﬁ) eeh béﬂ& mnmrrﬁasas;amptee the phrase
st ereoi soner s Mor eover

nd mxtures t her eof
“oplionalx e tuted fgkuf%m AHLGPTORTYY nBasithe FaaGMGaing E%sont@naﬂy

Su%glﬁugqagk%%é’%a e%ces Férﬁlodgglgl&tjl oOlaXHi%em Cgﬁé‘honds

dep [[mhedldvhetﬂmt@hmusaa bhenhlbal mm)lq:ta rthdt [fedmst pﬁrmfel Id@h eainpound may

be lg,lp.%:ﬁl&g(i? gﬁrﬁagbao {tulf}n% Igcr nagggr $ 1t w% S iDexists as a smgle molecule
or 2991%4: Qgﬁﬁx%ﬁﬁzqgcyﬁ%@ Qi ARZA6 %oﬁéxa‘x}&iw OESMmARL ridine” and “pyridyl”

pharmaceuti cal |y acceﬁt able salts and sol vates
a:ret dveorded ﬂlewhmleemmlaglw @ wpd Ittoﬁ%sbnbe sublstttytatm@@d to other chemical

R I TR AR hayhegein X s

pyS@Rst ik lat:&ﬂd&i mlsmahkemimar d @fco@bksslth@e@rﬁﬁ@ﬁmg besidin-2-ol,
R2 is i ndependent |y hal ogen hydrogen, C(0)RA, ORA,

pyngRfdco! agd @ayidm-4-®L optional |y substituted al kyl,

al k © R3] i

0 OBl o Al B o IMALRED« porin o
Strdcﬁﬁ‘b kyhotdinditatedliihl forekanpieybdie or daghkd liaes, the structure or the portion
het erocycle; ‘R4 is hydrogen or optionally subs%

@ RiFRCtUR 1K beaanmreéﬁq@ywenﬁ@pw@ﬂ Sterggiygmerg pf 1t
of %bptﬁl%g‘?/ ﬁi\ﬁns%gl?ézl o e E%%P&QF%EPP&) %gﬁlﬁg% S%rreochemlstry of

thosd éopkerh emc@lnqmympm:e s&aﬁhscﬁ&rs snd mmb&m&n diemdfy Mgndwng,emy atom

or .optjonally subst al k
shoRineg P dreY Botb re bt et K i b o fidp spaeb hydrogen
atoﬁlrs & E’iﬁsgﬂﬁle |v¥1€ﬁé'$§ tlhtaHHﬁgn %hiéﬁﬁcal ﬁbﬁd@ de%[dféd Wth one Sohd line

terocycle; and m1 -4. | n one enbodi nent
parallhfé taz onpdasheld lise edcoripass ’mﬂmingle arﬁl-T-:RvaRZngn aaarm@thé ibpnds, if

it is of the fornula
Valencesperm:lt

Harly, names



(RAII L/1-.7 (RB)n OR4 R2 R2 5 wherein: each R5

i s independently hal ogen, hydrogen, C(0)RA -ORA,

NRBRc, S(02) RA, or optionally substituted alkyl, ,
WaRes0I¥y| or al kyl -heterocycle; and n is 1- 3PCTAS2007/087068

anotper, jf 1 the formula: R2 or R2 wher ei n:
eachg'ES &b m%s dently haI ogen hydr ogen, C(0)RA,

d | kyl
o kyTﬁE?%?feh%(zn T W e g S
2008/073933PC| YUS2007/ 087068 O

/\ 1)m
ek
Ra
o 1
5 " and pharmaceutically accepfablé salts and solvates thereof, wherein: Aris optionally
substituted beterocycle; each Ry 1s independently halogen, hydrc_)gen, C(O)RA, OR4, NRsR¢,
S(O2)R4, or optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; R, is independently
halogen, hydrogen, C(O)Ra, ORx, NRgRc, S(OZ)RA, or optionally substituted alkyl, alkyl-
aryl or alkyl-heterocycle; R; is hydrogen, C(O)R4, C(O)OR4, or optionally substituted alkyl,
10 alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle; Ry is hydrogen or optionally substituted
alkyl, alkyl-aryl, a]kyI-heterocyéle, aryl, or heférocycle; each R, is independently hydrogen
or optiénally subétitutad'alkyl, alkyl-aryl or alkyl-heterocycle; cach Ry is independently
hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; cach R is
independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and m
15 is1-4.

In one embodiment, the compéund is of the formula:

iy

In another, it 1s of the formula:

. R -
57
S/ \\)\r
(Rs)n

CF;

10



In another, it is of the fornmula: (R-)rn N (R5); CF3
N R R2 wherein: each R5 is independently
hal ogen, hydrogen, C(0)RA, ORA, NRBItc, S(02)RA, or

wOeHkjo9al | Y substituted al kyl, alkyl-aryl or. pcr/us2007/087068
al kyl-heterocycle and g is 1- 2 I n anot her, (l)t i s of

the formul a: %)Oor
2008/ 073933PCT/,\}J82(|)%[/€§8 U68 (R1) nD

. -(RS)n ' CF3 N

Rz
5  wherein: each R; is independently halogen, hydrogen, C(O)Ra, ORa, NRgR¢, S(O2)R4, or
optionally substituted alkyl, allc_yl—aryi or alkyl-heterocycle; and n is 1-3.

In another, it is of the formula:

[NL/\ /|(R1)m
e

Rs)p CFy

. ' ‘(R1)m
EN% s

& \)Y
(Rﬁ)p

10 ' Rz - _
wherein: each R;s is independently halogen, hydrogen, C(O)Ra, OR 4, NRgRe, S(O2)R 4, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and p is 1-4.

1T



OF3 R2 wherein: each R5 is independently hal ogen,

hydr ogen, C(0)RA, ORA, NRBRc, S(02)RA, or optionally
substituted al kyl, alkyl - aryI or al kyl -heterocycl e; .

WQRAWSHTIE 1-2. ‘Wth regard to the variouB T/US2007/087068

formﬂl%s gf%@&S?E@f@&&ﬁén in particul ar conpounds of

the inv ﬂ& IS aromatic. In others, Al is not
aromati c. In sone Al '@q ptlonally substltutéU Wi th

§

one or nore of h ogen M ower al kyl
hydr ogen or ha%ﬁéﬁ some, mis
hydr ogen or a 0 n SO

alkyl. In ﬁﬂﬁgrn’J nﬁ?‘
some, R4 is hydrogen or N In sone, R5 i's
hydr ogen or | ower al kyl (e g. thyI) In sone, nis
1. I'n some, pis 1. 15In sone .is 1. This invention
enconpasses stereonerlcally pur€ conpounds and
stereonerically enriched conpositions of thenp

‘St ereoi soners may be a & trically s nthe3|2@d or
resol ved USiTgﬁ§¥ﬁ V§ technlques 3 ghi rar,
col umms, chir r '
resol uti on(RefieeN e, O

Enanti oners, Racenates a R-‘ |ons 20(VVIey
Interscience New York,. 1981): en, S. H, et at,
Tetrahedron 33: 2725 (1977) Eliel, E L.

St ereochem stry of Carbon Conpo&nds (I\/t:Graw Hi II NY,

whkPER) cach€l W d8Pendenily halogen, hydrogen, C(O)Ra, OR4, NRBRC, S(O)R4; or
5  optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and q is 1-2.

In another, it 18 of the formula:

{R4)m

10 o or
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H., Tables of Resolving Agents and QOti cal
Resolutions, p. 268 (EL Eliel, Ed., Univ. of Notre
.. Dame Press, Notre Dane, "IN, 1972). - _Particul ar
wepoesaskls of the invention are potent TPHL PCTfUSZO()’?/GS?%S
i nhi bitors. Specific 25conmpounds have a TPH1 JC50 of
| ess than about 10 S5, &% 1, 0.75, 0.5 0.4y 0.3,
0.2, 0.1, or O. 04 Parti cul g corpourds are

sel ective TPH1 ,r nhi . [s hQFe a
TPHL _1 C50 BSQR 500,
or 1000 ti Iess than thei r ]| TPHP WO T8

2008/ 073933PCT/ US2007/ 087t¥a8 N.___NParti cul ar
conpounds do not significantly [nhibit human tyrosine
hydroxyl ase (TH). For exanple, ®pecific conpounds
have an 1 Cso for TH of greater than about 100, 250,

wiBggn-oeach(o0s gtdepeﬂdenﬂy h@‘&g@n,dﬂw Heoecr rHOBRIQR dNReR . S(Oz)RA> or

|f| n I | roxyl ase
orBoBi e ot - SRR B AR AR S| &6
for V?iﬁ'[_{régfarcgﬁ)&ﬁé Qfridaralia &15616&:d 1¥oéin, ibQRrtnlat @&ﬁpounds of the
gM_ Parti cul ar conpounds of the invention dg ng

m@n‘gmfmcla ﬁtqnsatm A othersy A1 15 pefiaspmatyy. (Ji same) &s1 %’Flonaﬁy substituted
Wl%d%‘&to? morf: %Fhﬁgg& OIJ'IQWeg%]ky 0, 100, 250, 500, _ 750, or

ne=or nore he fol | ow ng:
ar t @h edref) R Mis bpdrogeid bnigalegeny e, eryt hropoi etin (EPO)
receptor factor I'X, factor 10 XI, integrin (e.qg.,
a4) ; In pasBsa & d-ne or isoxazole fibri nogen receptor.,
ndopept i dase ( NEP),

phozllbg(ﬂ?é q%q?ﬁ%m@g’?g’/{ %gjlnﬁe phosphat ase),
pho$phant, &stie hﬁdi@gémoglowePE][Eyh) In qbindry, rﬁgnaﬁé()}@ﬁ%éﬁ;d Ra is alkyl.
TNF-a, vascul ar ceII hesi rml ecule-1 (VCAM 1), or
t he 1% pmo Feds ¥ Pge‘éﬂ‘ia](??”er Lability of a conpound
‘to ( targets can
be ?ﬁegkg{l ?/{ &g%lg%g%ﬁ]egﬂ %ﬁgﬁggﬁ %agﬁgvm in the art,
as Gresmn¢,madlin references cited 15 above. Specific
conmpounds of .the invention do not inhibit cell
adh&FBRS P 1. \When administered to mamals (e.g.,
mcgﬁsd@égl,ls@gs nonkeys or humans), certain

ounds of the invention do not readily cross the
bI odbistipegntiop gnegrapasses gereomedentiymare eparrungs and serepmerically

o glopflfonti Bl SEGRI R m PRI Sy RAA0A o

 res6lQBPasing staﬁdﬁﬂ&éc&mﬁdi@s b/ dhiral tolinans, Icﬁfrala‘a‘mhhﬁc agents or

determ ned by 20 net hods known in the art. e.

engRptie reselution. ee. gPuigrgresos-» Rt é&ﬁ@fﬁﬁ@ﬁrﬁﬁ@fm@fﬁ aHgBesolutions

VPR alS Naw Dak 1980SRy v g TKPHERRA 57 1o

EidN B. L., SterédchemistRhgfiGimbat ComppundrdiaipawtHitlSNY, 1962); and Wilen, S.
302: 1062- 1069 (2002 |

H. &Ghiss ah e airing HEor e Qi AR oBEopT a B SLE by s Fibelmiv. of
No @merprg%gemﬁremge M, 297 t hods described herein.

or exanpl &, conpounds’of fornula | can be prepared
as -Bixtiomlar corSptanis of the i@ention are potent TPHI inhibitors. Specific

wmﬁo%%ﬁgga%sfﬁpuﬁgQZfe%’SSZh%g%bout 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 TPH] inhibitors. Specific compounds have a

TPH1 _ICs, that is about 10, 25, 50, 100, 250, 500, or 1000 times less than their TPH2_ICs,.

13
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R21(b) Scheme 1 wherein P1 is RL or a protecting

group; P2 is a protecting group; P3 is ORZ or a

protecting group; Y1 and Y3 are hal ogen (e.g., Br,
WEPO08/67393h appropr| ate pseudohal i-de (e.qg., tr|PC§fKJ§;007/087068

ol s drpsi e R oo ot afipfichin b (Rl RO Spaytase (T,
Fcﬂ'e%lnﬁl@ @@@iﬁercgo 8@&@&@@@@[@@@& TEE RF eRamt @thnBbOM 000250, 500 or

Sche WO 8/ 073933PCT/'US2007/ 087068 R2
IOQ@hJMre 2 The i ndi vidual reactions shown in the
sch bove can rfo u con g, kno
T g g e AR PO B B dronytase

(PN diFbi ©Asp!ishedifie cérﬁpodnide hkZ4KIC s Rt mﬂA}m af ?feaieh ¢han about 100,
bor on and hal ogen-containing noieties are we known,

258ne000rdMBY ed.ar e provi ded bel ow. In addition, types
and r [ [ TR
S AP A5 L AR BT 6L, i

ICk eyl gaeaesreidn abobih 101355 0,690s266h 568, 750pbr 1000 dMhid @@ or more of the

follhiagt g%a‘%%sggsm cogvemﬁ]gy T o u?ndfg%%@%@fre%%fmﬁg IX, factor
)ﬂo{ntt%glﬁg (k. gu ?ﬁ iR ﬂleq}? i$0%8 1%: ¥ibBh . E%ﬁe%'gﬁlgtahgprotease, neutral

t shown oW |
endopeptidase (NEP), phosphatase {e.g., tyrosine phosphatase), phosphodiesterase (e.g..

PDE-4), polymerase, PPARy, TNF-q, vascular cell adhesion molecule-1 (VCAM-1), or the

vitronectin receptor. The -é,bility of a compound to bind to (e.g., inhibit) any of these targets
can be readily détermilied using methods known in the art, as described in references cited
above. Specific compounds of the invention do not mhlblt cell adhesion.

- When administered to mammals (e.g., mice, rats, dogs, monkeys or humans) certain
compounds of the mventlon do not readily cross the blood/brain barrier (e. 2., less than about
5, 2.5, 2,1.5,1,0.5, or 0.01 percent of compound in the blood passes into the brain). The-
ability or inability of a compound to cross the blood/brain barrier can be determined by

methods known in the art. Sée, e.g., Riant, P. et al., Journal of Neurochemistry 51:421-425"

(1988); Kastin, A.J., Akerstrom, V., J. Pharmacol. Exp. Therapeutics 294:633-636 (2000); W.

A. Banks, W.A., ef al., . Pharmacol. Exp. Therapeutics 302:1062-1069 (2002).

5.3. Svnthesis of Compounds '

Compounds of the invention can be prepared by methods known in the art and by

methods described herein.

For example, compounds of formula I can be prepared as shown in Scheme 1:

14



1) RAOH coupl ing conditions 2)Boc deprotection Schene
3 Usi ng net hods known in the art, the synthetic
. approaches shown above are readily nodified to obtain
wozimdmesange of conpounds. For exanpl e, chir @aCT/US2607/087068
chromat ogr aphy and 5 ot her techni ques known in the

art may be used to Beparate $t ' 5ﬁers of the
final produet, -See. € 5 0 Jacq , et at,

Enant i oner ace .te§ and’Res& Nons (Vvley

Itte{ é &7 NeWNREek, 1981); Ien et at,
Tet r G038 on 33: 3725 (1977): Elief o Ey |_

St er eochem strv of Carbon Cbnpounds (NtGraw Hll, NY

1962); and Wlen, S. H,, Tables of Resolving Agente)
and Opti cal Resolutlong p. 268 (E. L. Eliel, Ed.
Uni v. of Notrg& Bs 0 Ppess, Notre Dane,
In addition, [

synt feseSxyy .
yield -kerﬂonerlcally enriched or p
2008/ 07 PCT/ LTS2007/ 087068 5. 4. '
This inventiong Eﬁconpasses a met hod olenhlmtn ng
TPH, which conpfl’ses contacting TPH wit’h a conpound
of the invention (Le., a conpound disclosed herein).
In a particul ae nethod the TPH is TPHL. In Q
another the T'Fﬁis TPH2._ In a oartlcular nmet i

cornprises adnﬂnlsterlng to the nﬁdﬁgl npound of
the invention. In a particular nethod, TPH2 is not
he éﬂp

significantly inhibited. In one nethod, ound.
does not readily cross the bl ood/brain barrier. In
anot her, t.he conmpound is a selective inhibitor @f 10

TPHL . ~ This invention enconpasses net hodsll of
treating, preve managi ng vari | SEas&sH .
and di sorders perlpheral | iR WHi Cch

conpri se inhibi a patient in

need of such. treatnent, pre entk on 'or managenent. In

a .particutar enbodi ment, t HeFsi MhiBition is

acconpl.i shed by adntnlsterlng to Btlent a

t herapeutically 15 or prophylactﬁ%alf@ ffective

amount of a potent TPH inhibitor. Exanples of potent

TPHI inhibitors are discl osgflefpgnei n. + Particular

di seases and di sorders include carcinoid syndrone and

gastroi ntestinal diseases and di sorders. Exanpl es of .
whspeePf is® dir sqastestimngrodp:sibris e protbetiggtienna BelrPRagr a protecting

ai OCI ted W nmedul | ary carc
gre é{} %94 %F ase% Bé‘a{jb iOh 8T 4PYR ts H%eudgl?aq%e?e. g., triflate); and
each the groups A, Ry, Ry, and R3_are defined elsewhet_e herein. , _
Compounds of the invention can also be prepared by the approach represented below

in Scheme 2:
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20cel i ac di sease, constipation (e.g., constipation
havi ng an i atrogeni c cause, and idiopathic
. constipation), Crohn's disease, depression, diabetes,
WQRMBIORYS (e.g., bile acid diarrhea, PCT/US2007/687068
ent er ot oxi n- |nduced secretogy dlarrhga di arrhea
havi ng an |atroge‘|% cause, 1 0P 1% diarrhea
. ecreto;y d| rrh a), and traveler's
Pinct i onal om nal pain,
wect al dlsorders unctlonal bl oati ng,
functi onal dyspepsi a, 25f|n|ct|onal Dal.l bl adder
di sorders, irritable bowel syndrome (IBS; includigg
IBD-d, IBS-c and IBS-a), |actose intolerance, MEN
types | and I, nausea, QOgilvie's syndr
Pancreatic Cholera Syndronme, pancreatic
pheochromacytoma, s@®f

de

I nsy ci ,
so | sqx der incter of Qddi diserders,
uIc- at i ve I's,Jjan Zol linger-El lison Syndrone.
Addi ti onal sev.apa di sorders |nclude

di sorders, such as agut e 4nd chronic hypert ensi on,
chronic obstructlve pal monary di sease (COPD),

pul nonary enbolism (e g, bronchoconstriction and

pul nonary hypertensi on follomﬁng pﬂ nmonary embol i sm,
pul monary hypertension (e.g

gi Vi I’I@ﬂﬁzl se to or
y hypertenS|on) O hers

i ncl ude abdoni n ne, adult WO
2008/073933PCT/U§200 087068 respiratory distress
~ syndrome (ARDS), carchnoi #@risis, CREST syndrone
_-(cal cinosis, Raynaud's phenonenon B

dysf upeti on T
sero ﬁ@ﬁorrhage In
parti Qe Ry tid]WRathe treat nent,

nanagenent and/or pr-Nenulon 50f a di sease or
di sorder is achi &FgedN Ne avoi ding adverse effects
associated with alteration dP)central nervous ‘system
(CNS) serotonin | evel sRz Exanpl es of such adverse
effects include agitation, anxiety di sorders,
depression, and sl eep di sorders , insomia and
sl eep di sturbance),In partﬁ@ﬁ?@? thods of the
_invention, the treatnent, nmanagenent and/or
pr eYROMHIRALH r@ac‘éibﬁ@ﬁﬁ;%n% 16l SPLARS al';&re%ﬁ rb@}s&%fﬁtadl WRing
~avoi di ng adverse effects associated wt
corgliticews knpwn i fheaehtFalexmmpleopsllaiyen eﬂma(y@.@)ld sendtiomi suitable for the

sung Goriiing S HoRR i S erar B 5 QRO i, MaEl S and examples
- are %l’(ﬁ@tﬂéﬂﬁfe‘fo& LIadditid}s %&‘s andRPpRbEsR 1@ESIUBRAGR) groups are well
- 5. Phar nmaceuti cal ositions This invention

knogvic esrpregsabodsinditheic émtmé BN pprssinenionsh owighcs suahges, but not
1imA&Fto ﬁycﬁgéen (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



10

15 conpounds of the invention. Certain pharnmaceutica
conpositions pre single unit dosage forns suitable
for oral, mucosal (e.g., nasal, sublingual, vaginal,
wbuomatlizezpr rectal ), parenteral (e.g., subcutanemm5mm7msnms
i ntravenous, bolus injection, |ntranuscular or
|ntraarter|al) or ttansder mal nlstratlon to a
cl ude, but are
ul es, such as
= d, cfmphets; troches;
[, suppositories; ointnments,;
cataplasns (poul ti aesyN pastes; . powders; dressings;
creams; plaste®rs; solfutions; patshes;scggrosols (e.g.
nasal sprays or inhalrRgrs); gels N guEtnslosage Toxins ¢ -
suitable{for oral or nucosal admnis{ration to a
patient, [including suspepsi ops
non- aquepus |iquid sy
enmul si ong (Baa,08 wat e
sol utiong,THand elixirs; liquid dos
for 25 p&%¥nteral administration to a iNent ; and
sterile solids (e.qg., crystalllne‘EF anoriphous
solids) that can be reconstituted to pro¥ede liquid
dosage fortis suitable for parenteral adm ni stration
to 'a patYent. The foinul ati off should suit the
i ni stration. - he ora
on of a conpo Sus -ptP le to :
n the.s 3. € 30 using
' ng SimTarly, a forJul ati on may
cont ai n i ngr edilent sn facilitate dellivery of the
active ingredi€ht(s) fo the site of action. For
exanpl e, conpounds n&y, be adm nistered in |iposonal
formulations in order to protiggdHt hem from
" degradative enzynes, faci 't&ﬂ@mﬁransport in
circul atory system and eff %?Wﬁ%gﬁllvery across
cel'l nmenbranes. WD 2008/073 / )07/ 087068 0
Simlarly, poorly soluble co ounds may be
i ncorporated into I|i fornms (and do
forms suitable for reg hN) mnth the
sol ubi l'i zi ng agents, y a
as, but not limted to, cycl odextr
a-cyclodextrin, fl-cyclodextrin, Captiso
Encapsi nTM (see, e.g., Davis and. Br éwst erl, Nat .
Drug Disc. 3:1023-1034 5(2004)) Labrasof?r)
Labrafil (r), Labrafac(r), %{ﬁ 3 and non- aqueous
sol vents, such as, but not 3¢ d to, ethyl alcoho
I sopropyl al cohol, ethyl carbonate, ethyl acet at e,
bengiineah&abey kncR@NEYhe mnﬁ@meﬂ@ra@pwaeﬁ@ Bb¥E Above are readily
1, 3-but’'yl ene gl ycol, di met hyl” f or mam de, di nmet hyl
mogllﬁefddg ot @wg@rang@ gﬁmmmunm eFayi axgmpl;,e ghiral chromatography and

ot LSRRI kop o ST maS R eGPt SR 2 Mhal roduct

Sed)Qlgy gabilegne @by CELieﬁ}tlofr@I'st Ra%ihﬁes&ﬁid@lé‘somtibﬁs oW 1Iey Intersczence
sorbitan, and mi xtures thereof DVBO: cor noi \

Nepobenky | $H)aBilen cortboghds I ﬁsm@os%msneam@ﬁa@ea L,

Stk e@ﬂﬁ%@@aﬁ&% é%}is%% Fﬁc éeg??o 'lg\li’l'gg%rp oz,v%dl\ﬂﬂ&g% H., Tables

of Rﬂ& ﬁ chtf aﬁd jui IR dsolupbey ind26Sa(Hh Bl SPé. UETnﬁzn of Notre Dame
3 %ure Rev. Drug Disc. 3:785-796
Pre@% M%Da% ﬂ@p é??% e addjjiom asp %%Hb%ﬂ%o%é s¢hichisy above,
e i

syl e BB RN 10 R O s R R chfithddbr pure
pro20€id- 0195413, 2004- 0251332, 2005 0042177 A,

2005- 0031691 Al, and U.S. Patent Nos. 5,145, 684,

5,510, 118, 5,518, 187, 5,534,270, 5,543, 133,

5,662, 883, 5,665,331, 5,718,388, 5,718,919,

5, 834, 025, 5, 862, 999,
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6,431, 478; 6, 742, 734, 6,745,962, the entireties of

each of which are incorporated herein by reference.

I n one enbodi nent, the nanoparticle form conprises
WP EPES havi ng -an average 20 particle size RFT/PENE7/087068

tharngxboﬁ1 égagopb’% | ess than about 1000 um or |ess
t han"abo The corrp05|t| on, shape, and
typ of . a dosage farm w [l d ndi n
iR BBk o ol ik 0K, RRRATRMAMscs comtacing
TRH: blfﬁtﬁ atdoBfoiBNbf BF ifvcalticos Se, arwnp@qm distlobedl 1@Ein). Ina pamcular
amounts of one or nore of the active ingredients it

’m@b?ﬁpmf’s%@{ﬁ&wﬁ?ﬁb abggg@erf@pw@g@ﬁm A& nericaar anethod, the
inflib§Rh TE Ly ro ﬁfeqethg Ilﬂ?h%%% gn n}vl arly, a

parenteral dosag 25 smal | er anounts

-of ane dﬂi[bdmﬁﬁlt@ﬁcdlhpaséésta MEthbd gfeﬂibeiﬁgsTml @wnfanﬁﬁa (eg.,a
than an oral dosage .formused to treat the s

hugyag b 3dach eqaprisgs grigedp tag Amgiat ¢ é?@ﬁ%‘é’é;l %‘fm inygntion. In a
t
ro R8RSRk TP 2SR B i et compound docs

nofPrebdilystrosgthe BastidmaiRAa(ri?9 M) andhd, the c@npdundds agelective inhibitor of
gﬁrms 30Phar maceuti cal conpositions of the invention
TP&l}itabl e for oral administration can be presented as

di sqfhalisydeRadtcdRpdiBes xﬁé’tﬁ@d&a&' trelﬂﬂﬁ% %E&reﬂ&ﬁ% hddInb@fing various

to, tablets (e.g., chewable tablets :
dlsews amcbdisoralem ﬂl@dqatedi by @englexalfS_I?mEdesgh cq:llspnse&ﬂgbltlng TPHI .

PR R S0 LB A AR B S
cmBHSLIBE Yhe MALZRNB: ALGRRAREI4 b&g&@%&@&ﬁ%@g tl’i@%tleﬁf‘@ﬁ{@rapeuncaﬂy

to those skilled in the art. }general em n
or propPylastivaby effeaiic @eduehobs potest TP inhibieek Examples Of potent TPH1

i shin ton PA (1990 Typi cal oral dosage
mhfbdg’ﬁ%afsﬂé&b"rg%‘g Fed- by E:OITbI 2” ngyltohe ‘active )

i ngpedicent &ﬁéasbﬁaﬁﬂ@békﬁbﬁ&hﬁu@@éﬂré@&ﬂ@?'Mrbﬁle%hd |g@s%ﬁﬁntestmal
one exci pl ent accordi g% to _conventi ona

dispasay mscdisariers) Esamples ﬁmcli’@c diseeneh ad dsordsrg inslusgebdominal pain
& a*c&stgcqz}ftg %@fnqu \f ¥in8 a Hﬁhﬁg@m 2 1%9%:&?%%&% syndrome,

prepara ndesrred or a _
celBe disgae, adnstifrtion (@aseonftipdion hawhg ak iaoogeria bdueb,saxﬂndlopathic

capsul es represent t he npst dvant ageo o]
corﬁﬁpftﬂ%r@fe $ flisgrssi 11%688{%%3@%3@“%@ Léo%t %@e W? diarthea,
ague. r a at‘,r;[%lyg
osag e[rglg rms g%é?f’ ed%?{e% é@ggﬁih;h corventi 0 : %ﬁé‘ggpathm
dian'hea1® gphdopaihic sekeretgrgrigaradica), pha tmrmiaistdmrdhea) emesis, functional
abdg E}Hnly SHS‘I? dos a glfsglirﬁlg{ssxg{pg '&{g@%@ﬁ&g&ﬁmﬁmd dyspepsia,
funbﬁkgiaﬁgélﬁmeﬁiei"ﬂitsgrdefsq ﬂ'rﬁ?atﬁ@ﬁ&dv&%?mdrﬁin@ RIBS; Fhoth @RS IBD-d, 1BS-c and

solid carriers, or and thén shapi ng the product
IBS-a) tactose indelstaned) M.Eéh@pcsal arinlL Ifaumc@gléﬂa‘y syndrome Pancreatic

t
ol A BRI A1 L aT b B UHS g iy somatization

d1s<ﬁﬁéxo sﬂlﬁudtmmﬁﬁ A Reddre | @githetcatis, bhe ZBRRUEAEHER SPhdrome.

os age forns g.
Additional d1seases and disorders include cardiovascular and pulmonary diseases and

disorders, such as acute and chronic hypertension, chronic obstructive pulmonary disease

‘ (COPD); pufﬁlonary embolism (e.g., bronchoconstriction and pulmonary hypertension

following pulmonary embolism), pulmonary hypertension (e.g., pulmonary hypertension
assoctated with portal hypertension), and radiation pneumonitis (including that giving rise to

or contributing to pulmonary hypertension). Others include abdominal migraine, adult
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15tablets). 5.5.2. Parenteral Dosage Forns
Parenteral dosage forns can be adm nistered to
patients by various routes including subcutaneous,
wo Bdok@yRsPuUs - (i ncl uding bol us injection), PCT/US2007/087068
intranmuscul ar, and intraarterial. Because their

remﬁm'y siwalei;&mndi;@plm@lm yyggn@g:bcrtﬁaq, CBHFST syndrogresfcalcinosis,
R%ygf;t ﬁeepo a4 8(&}?’? 8215;1} nt ok ;S°1§ dgcadir }an%%%%gla), serotonin

syBd®fde] dBeibRfchoil ﬁezﬂ&ﬁhz[geStratl on to a patient.
Exarrpf es of parenteral dosage forns include solutions

r eady prdiculanfisthads of theripventionuibe septmay magagrnent and/or prevention
of %ld%%g% %1&%&%9? F&H%%g wkﬁleaa rgrﬂﬁigﬁ% 'eﬁgétg Xsso?late ))mth alteration

accepta Ie ve or 1nj EC suspensi ons

-~ ofcartrdl AE&6LS GRten@ (TN S)Eﬁr@tbﬂmsleve&?&“ Eabimesueiziic ab/ctdeadffects include

can be used_to provide parenter dosage faqrns aof the
oLl AR R HsORIGS, vé@plrem%m @ep ﬁ&ggiega&eia dpsonug frad sleep

dls@ﬁﬂaanééz ﬁ'f'EAh IML:ﬂﬂg Eé%{vehﬁﬁn gﬂn&ﬁ Mg‘ﬁa ement and/or

aqueou es suc odi um Chlori de Ihj ecti
pr&Riengen dbisa «ﬂm&se br drscrdEmstalch@eed whie evooding @éwetrseoa”&cwﬂ;‘ssomated W1th

Sodi u ChI oride Injecti and Lac d
PR O] G BTEP ST A CRICUP S |5 n ERmBI gt such adverse
ef tgg{b%de E‘éf@r{ Eﬁkﬁgﬁdl&lﬁi&@' dep?é&gloﬁoin)d%[ééﬁlﬂis%ﬁfers (e g., insomnia’

yco non agueous vehi cl es SUCh as corn o

anéetetlmdls’elebhmc] peanut oil, sesanme oil, ethyl ol eate,
30 i sopropyl rTyrist at e, and benzyl benzoate WO

200%/[’?273 3PCT/ U 20 0870S 8 6. EXAMPLES 6. 1.

Pro ted Mce Exon 3 of the
e BB PS8 i o o
comRbOURIE R kiU Ser?Rn0 Cetth ROt Q98 bal C-J)-ngoﬁlﬁéiﬁé' drk Bi@hgle unit dosage

knockout 5 ani mal s di splayed -nor nmal Hactivityin
fom@umldﬁ portsuel, mu&@&aﬁ 6%3( | yaseb qulleguaipipgings iwsilopr fegtal), parenteral

A 0. 2, Ph | f fe f
(edy Siments bR lectoh Hib iRl by FlBpria o
trafddetridll adwetigrsioncto %Cbahent(l Qlﬁakifj:ﬁésl dfdowigk HorffisGBelude, but are not

heteromz%ﬁ;u +/- far the di sruption of the?ne,
hmaqeé@ plefsi Wéul(:sl, /s1|19 25 qqf@qlastlc gelatin capsules; cachets; troches;

lozenges; dispersions; suppositories; ointments; cataplasms (poulfices); pastes; powders;
dressings; creams; plasters; solutions; patches; aerosols (e.g., nasal sprays or inhalers}; gels;

liquid dosage forms suitable for oral or mucosal administration to a patient, including

~ suspensions (e.g., aqueous or non-aqueous liquid suspensions, oil-in-water emulsions, or a

water-in-oil liquid emulsions),_ solutions, and elixirs; liquid dosage forms suitable for
parenteral adn‘xiﬁistration to a patient; and sterile solids (e.g., crystalline or amorphous solids)
that can be reconstituted to provide liquid dosage forms suitable for parenteral adminiétraﬁon
toa ﬁﬁtient. ‘ .

The formulation should suit the mode of administration. For example, the oral
admm1stra,t1on of a compound susceptlble to degradation 1n the stomach may be achleved
using an enteric coatmg Slrmlarly, a formulation may contain ingredients that facilitate
detivery of the active ingredient(s) to the site of action. For example, compounds may be
administered in liposomal formulations in order to protect them from de gradative enzymes,

facilitate transport in circulatory éystem, and effect their delivery across cell membranes.
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10 mates. During this analysis, the mce were subject
to .a nmedical work-up using an integrated suite of
medi cal di agnostic procedures designed to assess the

'Wﬁzﬂﬂ&‘m’fféﬁﬁ of the major organ systens in a manmEfi/EpR007/087068

o ce Tl poRHY BB O ARARAPIRPR Rebaorle AT dpsaee forms
(aﬁtﬁﬂ&h@@ Fae Sthitdble for Romdtitgtidny peth thé w)d df'lsbluefhzi@ ®®nts, emulsifiers

nore reliable and repeatabl e data was obtai ned.-

ang soifectess sush agfbup Rt 19@@@ tor FyARRderirina(e. 8¢ Pesaclodextrp, P-cyclodextrin,

10

15

- Cai#l?oq® &%%%%ﬁgg%& quﬁe%gfﬂéﬁs an?lfrﬁjnf:gfgﬁl(' %}%& Prud'Bisc. 3:1023-1034

(2@]):4?)“  Upbiaesi®of abirhfl® glertea fael) seenafor, aré sou-afpleeuasblesms such as, but
effects on the central nervous system Thi

nOERHIFY e 81t lSe BRTTRPY RSB KU SH PYRatGyRiteh acsimdtgnzy! aloohol,
o4 5@ t tI 0 n?c*ﬂﬁ@ .

b st'omac ,m% gl%gglr? u n?h’g 3% u mtﬁl@}lqy%%gdcglcum ar?& co 1H$]’,%methyi
suMiﬂ@(BMSﬂ)phﬂomrh@ﬂbI@oMe{eg 20ttomsatd, g«mmdnumcmrapgmrm, olive, castor,

SR, ebrorh BT et 4o et Bty ot o

of SSHHRIDARY thiv¥utR Ahred (8. gqmmseae&ndlncr ease“in bl eeding

or ot Her adverse i1ndications. 6.3. "HPLC
CharPaotly;- smlnbhelcompbuncbm zdso behelcomomm ntp sugperiswns gsing other

o) oo B, FALRRE. bhbiid SRRt BB suspencod i
a 1RRblreN e yﬁ%sﬁ@eﬁgéﬁ(s@etéﬁgsaamb@inm@fb Rémugmsc 3:785-796

escribed bel
(2(40x SGmepaggleferms ¢f comuponddepositrEAcrdn maarhe peepered by the methods

9 o f
deBpen i S ient PO SOV RHGRodh-F13g13, AgBliopssan,
2003-0080Net A0 08 - 0@@95’4@&@6& I&t&?&m 1@68/4@5;51&148 5,518,187,
90% wat er, 10% MeOH wit h ‘

5, 5RAG0. 3,698 W SIOOREER, @6@%3ﬂF,&;71§%8§r %FH%)%% 51&5’6‘%2@\/%1862 999,

| 6, 4&1 %?eéﬁa%%%’ 52’(%1% %TE% 25@11[@%@ W@ﬁ’ 6f \\(fﬁfch%Pe incorporated herein by

20
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*wave
ref@Rn&. O 393 3RGCHAiHA0 CHd A:i6P&Biclc form eMebtiom partichis Pagkan average

© VP QODS 4. 6x50airn; Solvent A = 9Q0% 10% VeOH, -
parfiglymee aSdpss i aBout XWGpdCsssba %@G‘E% GPOWNTY%@ELWOM 500 nm.
0t
ook SRR, il D9YLS Bes nbuTbitaly vy depending i

uselHton eglarBple Sh dmay@fc(ﬂﬁSlséd Gxthe aonte tSetmemn vf Adis¢ast 2@y contain larger

amy\l%?rp Oqeog?lrggr%og \agalr a&:ﬁlv%,}q%rgdlgqtgaocg)lg‘g)gsas tgar}ﬁ ?ﬁ-le-tgeA fom‘f used in the

chr@ﬁ% Qfe‘éﬁﬁér@ Bf %‘é@ﬁl@ Rk e™ S@ﬁﬂaﬂj}n a parenter%@&d%@ form My contain
- .6 x 33 ram Solvent ‘A = 1120, 1% TF
smﬁl:dr \amm_mB of one OIHIwet dof the a.%vmngreg%m nmnnmscbﬂ@@% oral dosage
over i n.. rat e m,/mn
forQuited B eyt el fontenbtoPS SRR Rees s bg apparent to

thoge SABQY #lthe S9! Sé’é“te oA RenRSfon t 20arm %R Seiehdbs TER ed., Mack
Solvent B = 10% H2G, 90% MeOH, 190FA: B% from 10 to -

- PuldBbingy Bastan RA{1990H ow rate =2 nl/nin. observation -

wavel ength = 220 and- 254 nm 6. 4. Synt hesi s of
( S) 5.2:1AnDnd [RddeclPorarsi no- 6-[ 2, 2. 2-tri fl uro-144-pyri di
4-y| -
Pharmaceutical compositions of the invention suitable for oral admlmstratlon can be
presented as discrete dosage forms, such as, but are not limited to, tablets (e.g., chewable
tablets), caplets, capsules, and liquids (e.g., flavored syrups). Such dosage forms contain

predetermined amounts of active ingredients, and may be prepared by methods of pharmacy
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10

15

20

phenyl) - et hoxyl - pyri m di n-4-yl | - phenyl i - propi oni c
acid CF3 15NH2 Tet rabut yl anmoni um f | uori de
(0.027 m; 1.0 Msolution in tetrahydrofuran) was
W(ar:tnie/dmm a sol uti on of 4 pyri di n- 4-yl - benzal detiyts2007/087068
2. 73 nmol

50
walb ke oo dheseRyien uhfé\equ sier greerphbiiersisypEhgmacguing! Sciences,
I |t t

18R M Fp bl mallon 3 (006" Snd st red at. room

t enp@padabmal damapd fa2fhs rawpmparm by cembinimgtheastivgriegndisnt(s) in an

th t ted with 5 f . I.N-HC1 d st d
infrgHgaPBOTIE LR IFAONS PSR BT RAS S SBTIH BAERgecutica
co%&%ﬁﬁgg%t&%hﬁh u@ M Qﬁé LHR GRE Q%@é&rﬁﬂ}%ﬁn@@éﬁéﬁ&ﬁ@ on the form

e aque us phase was extracted with

- of phiparatibodmsifc@dOurtiinisaration.he conbi ned chl or of or m
| hed h t
o ydcte of Paecpel fniBiBation (it SY Erohoercsrg e most

adPdntAoeduLoral ddshHOnMt fmﬁﬁ Py ddsted t4bidk var?e coated b ?r standard aqueous or

51% The m xture o

~ phenyl ) et hanol ; yield:
 no-aguaus tédhhigoes- éw@zdopgfgq fgrms ganybe paRaTgd heediReiional pgthods of

"0.40 mol,),, 2-ani hor
piifginc: $8s TR e B o BURCRERYAE ey herarea vy
unifBRh a‘ﬁﬂ%lt%z&& ladefixin g t#% ddtivefingtedierds mmﬁuidrba&léig firlely divided
seal ed tube. The m xture was heated at 110C

solig, earripggher, bathhend fhes sheping dhe profwd intp dhpyissaed presenafion if necessary.

.of hyl . cy s .
oisEhasn i EiudBBoT B 505 s fommutofagiity rapjd disolution.
LubHeatighafalsh be inchRgoritell to fictlitwa shonnodnitiatofdosage @‘mm& (e.g.,

120 ng ot 4-chl oro-6-
tablegslp 2-ttifl uoro- 1- (4- pyri di n- 4-yl - pheny1) - et hoxy] - py
~rimdin-2-ylam ne, yield: 80% In a mcrowave

vi al5,5.2. Parenteral Dosage Formis ‘

4-chloro-6-[2,2,2-trifluoro-1-(4-pyridin-4-yl-phenyl)
-et E’me;n}eral@sagm fdimns Ganybeaarinmisiste3ed tegpationt® 89 vamels)routes mcludmg‘

s SR P BB i, FRRfITBl: T
BebABEHRSY adrfilBRaticth @pmau? fbrbé}is@@p&@m' xﬁaﬁawafmédo@gaaise

-was added to m xture, 5 nol e percent of
coraammautsoparsl(mall goragy rf@msaem sm)ﬂqaay stgajaarcrPable ghkeing sterilized

R R B A A i

. reaﬁ? §orf IE_%@flan boolduéte TS 16 ba [dssalivediot susplinviBe &sa pH'diﬁzaceutlcally

- residue was dissolved in 2.5 nl of nethanol and t hen

N acqm@b]mthqlfeﬁ)rwe@mp suspensionstrgady e mgechopgangremulsions.

25

30

|( gl) Suﬁ%l} v&Héeﬁ %a{ ganalgg a4 Bro%m% ﬂa&énftérh'lrd?)sa]ge( Ry bF fﬁle mvention

are&iiélpkﬁﬂdvﬂytol thbgdi sktl?bd}&ﬂ}thqohﬁ nEiz)mpiBSJmchlﬂB C V\é?ctttrd'or Inj éction USP;
NVR (400MHz, CD30

aquepys veuglps @@h ag ngigjm @E\gm& Ig}p@éon( %,ugezf eoﬂq}l I()gxtg@e Injection,
Deg'ég%s.e é’ﬁ? S%% é\ﬁ%méi% (I@%dﬁ&% Igllzld %%Eta% 9%%:1@ ?%)getmn water-nusclble

Vehldrl):s s1h38 ethyl MhoprdeéﬂhyleﬁHglycﬂzB Gnépolwwem glyodl; and non-

2- Ami 44- 46- 1. 2-1 fl 2- LNn-4-yl -
SRy SCRRBS OByt pend A BEREAYH YRR sgﬁlg%tﬁxlyoleat%
isopoh§ AN LHhd¥1 benzoate. '
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Tet r abut yl ammoni um fluoride (0.027 m; 1.0 M sol ution
in tetrahydrofuran) was added to a solution of

Z-E[%rl di n- 4-yl - benzal dehyde (500nmg, 2 73mmol) and
WO 2008{088Pdnet hyl tri met hyl sil ane (TMSCF3) (485 WTW§2@@087068

g ol %AME{‘ gy of THE at OC. The formed m xture was
war e 0 roomtenperature and stirred at room
tenperature for 4 hours. The reaction m xture was

t hen6.1r eaPrduation obsp#l GdnelINsHi@itedMicstirred at room
t enperature overnight. The sol vent was evaporated to

dr yness, 3 6f tit nofind MPSTIdienemea wéxn@sa:tdé)yagwe m:tgetiaxgl ashdnoinlly as
ed, the queous phas e ith . _
d%ﬁF‘Zﬁdg’ﬁ’oWﬁ‘F BELY @E&Qméw_@gﬁégﬁ &kl Eﬁ% Eytpiting knockout
anirdY§ rdmﬁﬁ oﬁf@téﬂ‘raq T LLVRY B the g)rfélﬁ @u@dﬁggtécdwgyc'%hug%?TPH expression in

or gani was evaporated to give
th@g@, 2-trifluoro-1-(2-pyridin-4-yl-phenypethanol ;

yi el d: 43% The m xture of
phen gethanol (100
—%ﬁ—#é—%m ny, O.38

2,2,2; _
b 468 44 o
301, Micg eﬁ%%{t@k@%%s ePSatoRo el BB Fin papjenction with

.
¥ BERY ey rakd A9RpAbX bEHhE RS al th wild-type (+/+) litt
o ) R APRDIRA LIS bhs alof with wildtype (+/+) lter

matarpi@mmtgms analysisl th@fmlet Wyte %Lbﬂ:’aitoei medical deheli-upawihg an integrated

su B G D BREr bt ng) DL diguayfon of the major organ

syée®b Pk ﬁmﬁﬂl?alﬁn Zubject. By studying the homo %ous (/=) knockout mice in the
trifluoro-1-(2-pyridin-4-yl-phenyl)-ethoxykpyrim di ne
descripicd nymbag gnd unczaym@pgmﬁ;eheﬁ:rgwgous(ﬂ—) and W11d -type (+/+) I1tter

- ?%gi??%%he;é%ﬁﬁ%ﬁ r &5&%31%‘5' di n 4 yl - phenyl) -

4- b@rigiptidn @h@hylgazh@mmmszaﬂea@d thd @9ﬁad’ﬂm|ﬁ)rm af TTH’HQTPHI) and
actonitrile and 0.7 m of water were m xed together.

had-fitgle ormozfiert o theran iredersr Qb AT RAR b dhisruwtian of Hisgsae caused no
S R etd O U e TR, conta by st

,1mnma0<thennstme &Elﬂd:h vimsved eladt aerotomin mgmdtlﬁtedjlwﬁwfabsexﬁ in the
w th .nmicrowave irradiation. er cooling, =
Stom%@ﬂr@aéﬂ%wﬁu%% e%scegvaaeiti 5P'98- @Eﬁwrﬁpmg%ls were

JREIER R ﬁ@?ﬁ) issolved in 2.5 'nm of nethanol, and
unthen was ‘puri ngb Pr ep- LCto give 19 ng of

( S) SﬁmAmmn@ h@m()éygmiaﬁ /2 f@ the distuption bf (R- iyt pdicrexbibyied a decrease

m @Eqra 0. g hoxyl %},ﬁﬁg g%ﬁg { | )1 %&I’Lg 1%&8 a@.lagrge indications.

J=6Hz, 8. 79(d J 1.2Hz; 1H), 8.15(m 4H), 7.84(t,
J=563tz, ¢ Cﬁxa@&ét@hz@tl@ﬁ 7. 46(m 311). 6. 66(d,
J=6. 4Hz, “IF) . % 31(0q, J=6Hz, 3.41(m 111),

- 3. 26 mmééf]the foiRRvife SYith é’cfcséxﬁrr%ﬁes high performance liquid
(S)-2-Am no- 3- (4- 12 anni no- 6- [ 2-trifluro-1.-(2-(4
chromategraphy (FIPLC) retention times are provided. The various conditions used to obtain

thi orthen-3-y1 thoxy pyri m di n-4-y1) - phenyl

tholse ?%Ogmeng%%g Q‘%@—Eg In a mcrowave vial,
3- byimnddA "TEINIYLP A OKapD S0 3 (085GmAT SoReROAFEI0, 0.1% TEA,; Solvent
2-fornyl phenyl boronic acid (500 ng, 3.36 nmmmol) and 7

B TMeOFL Ao TIFeH% sk 60 f 304 oveigbame; 0w rzterm 2 mmin.; observation
wavelength = 220 and 254 nm. 3
Method B: YMC-PACK ODS-A 3.0x50mm; Solvent A = 90% water, 10% MeOH

““with 0.1% TFA; Solvent B = 90% MeOH, 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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20 of I N aqueous sodi um carbonate was added to above
solution, followed by 5 nol e percent of
di chl orobi s(tri phenyl phosphi ne) -pal | adi un{H). The

WO emen73988 vessel was seal ed and heated at 150CPE€DUSH07/087068

" VEBet sipePate pabiddes i SobeakA S apPT 1 Meor
‘%S'?fl?r 84168y Bas bedivh gy /F"Me@H 195 TEAL bt ﬁ‘ozﬁ(?)dtb Ynos over 2 min.; flow

The organi ¢ sol vent was evaporated to give .
raer=utlé nﬂhnnhucﬂasemmcuhwmquthF 2re dn¢)§’154 8GO0 25

?Ei\’lﬁtéf’a&' C%“Eﬁb%%%@@ aé = FeQvjth 4394 TRA; Solvent-B

= %U}PQHBBO' PO UBYS friif o tgqoé% c%§4 Mhin.; Bo® IM@S‘OB W9,

in tetrahydrofuran) was added to a sol Gtion of
obgerydtiamew imdl¢ngilop hddd-18ay 1) - benzaldehyde (260ny,

( (223tppd 2 WM%Q TEA R b SBICR A URETHA: solvent B

= RROB! §:4B93BPCTAUSRQ @r?)ho 8 f39% @bér@ﬂnfﬂ KéW Ffte ®a@S8l/min.; observation

warnmed up to roon1tenperature and stirred at room
Vﬁﬁéhpﬁﬁéﬂﬁﬁ@dﬂﬁﬂﬂmlhours The reaction nmixture was

E gen‘g% T t—ﬁacilgg)s %13 %))'élj 30 T 6L S WIL 6gb, 3y 9 QB?ELMGOH 1%

e ovVErnig Ct™ Was extrfact e

TR Bylveac Bt-at @ (8XH 00 MeDire 1e>:r1gaamﬁ%lfameno @80% over 4 min.; flow
separated and dried over sodium sulfate. The organic

ratg o %@Hmwswaw weeengh 5420 808464 gy of
2,2,24rifluoro-142-(4-nmet hyl -t hi ophen-3-y1) - phenyl ket

hangly, y's%ﬁae%i %1 (S)-2-Am o3 X4-93-Snftho-6-12.2.2-triflaro-1-(4-pyridin-4-yl-
2,2, 2=t r i AT R R Ty T R A

hanol (16 ot

2-an1no-4,6-d' hloro-pyrimcline (54 ng, 0.33 mmol),
cesi um car bd at ¢ (481 ny, 1 48 nnol) ‘and 1, 4£H|oxane
(1 m) was :
m xture was cool ed
et hyl acetate was & d.
10filtered through Celi
concentrated to give 100cHy Rf 4n chloro 6-{2, 2, 2-
trifluoro-142-(4-nethyl-thi ophgn-3-y1l)- phenylkethoxyl
-pyrimd in-2- yl am. ne; vyield: ﬁ{b ~In a

m crowave vi al ,

4-c ﬂ]eUalmHﬁlamcﬁumntfhmﬁldﬂ .02 md- 1 QLMrmlhrwn mﬁp@@yémf@m) Was

s O ER ER IS AT o o LARE P MRS
tnf'[ﬂor&:faetﬁﬁlf ety di8n@ (MR CENL 485 gy\@tﬂmﬁ@[)qnmmpﬂﬂmt 6°c The

aqueous 15 sodi um car ate was added to
respitiog mpiaturé siak @mg@ietb yp 5o} mnetepmeta@ﬁp apql stired at room temperature for 4

oAb LN ALFSEDLAGH L P A8

tenmemtﬁl%vwﬁ@ﬁm%@wasﬁt \krisffﬁbdp@fatddrto dAfri=6Y, 9aRIRlf] m sodmm carbonate
the reaction m xture was evaporated to dryness.

aqueeus sletiomwasizdded) the @anepus phasel wasrexirastad Math, chmﬁafoméﬁanﬂ) and
thev%%bgﬁérd' cfhlloq'g]?tﬂ%l Z}%&Rvﬂ%a%h&?w%h\(&tééd&e%e? fMgSO4 The organic

sol{éht &k REM6vY, ﬁ,vacﬁd fof dive BELmDf QL Dt fydre-12@-pyridin-4-yl-
t hi ophen- 3- Y henyl]ethoxyTh pyri mdin-4-yll-phenyl
phf)nypﬁ%il@nm daéﬂ 1 FINMR (400MHz, CD30D) 8 (ppmn)

g%éimlérﬁfé?gz %gﬂmﬂﬁoéboi 4. pgﬁ%m 47\{15&@{&321)%&1301 (100 mg 0.40 mmol),

-aﬂxhi)q—4,35 @Sl(tlnropjd-i)imdﬁ.eZGQ mg, 08B mrbo) Sl ceSitif) carlﬁ)n?.te (468 mg, 1.44

h
ot Rohgecain amk of birdierege ina 50 7l psled pbs. The Fuxfiag wes hestod
at lmébé BLORNAA- BerY hhs BORARY id ro%%ﬂl@%eﬁi‘t{rb m ijpbfﬂfétf@llacaﬁ%ﬂvas added

vil-nropionic acid 25N In a mcrowave vi al
4- br ono- 2- nethyl-thlophene (653 ny, 3 69 mMmol),
2-fornyl phenyl boronic acid (500 ng, 3.36 nmol) and 7
mM of actonitrile were nmixed.2%5.7 ml of 1N aqueous
sodi um car bonate was added to above sol ution,
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di chl orobi s(tri phenyl phosphi ne) -pal | adi un(H). The

reacti on vessel was seal ed and heated at 150C for 5
WORMWBOEI t h microwave irradiation. After cooPCT@S?-UQUUW%S

ang‘éjﬁ()f %‘y %ﬁt@elﬁ‘i V\ﬁﬁ‘?,\gg'%% W%Sﬁ 88&1%?‘% d‘%yufnjo r‘ﬂ@ Bf 4-chloro-6-

2ol -fratiro-1 f(@-p@ﬁ@ﬁﬁil-@l-gﬁéﬂg@)néth&ﬁq ﬁﬁﬂﬁ&h&-ﬁl@nﬁzﬁw ytenua 80%.
resi due was purif

CO to |ve 550
5 nEfByRicroRayp wair%clglpyq:éwﬁ%& ng!si%’l-phenyl) ethoxy]-

AR R AR g Lo e

angd- l(rﬁl- mﬁ:fa)yﬁmtu 8. Tnd of Whtd ertzainileldyde:tia S Then, 0 1n12 8f IN aqueous
and trifluoronmethyltrimethylsil ane ( TVMBCF

(‘14880%1?011&@ was adgstl o mixtiy, fallogred PrE melegercemtl. ¢lg;3f1%,éls-
t <,
b RACYRIMRAL D T PORHBATRSHAY ' EiRn PhLAEEH 150°C for

minutet with nvaswadve irrddieddre dA fert dmoﬂlﬁ)g‘;ﬁh@feadtkbnl-iﬁi]xuaﬁ dvas evaporated to
stirred at., roomtenper At rn| r oduct.
dryjpgss. eXheTaeitug Vi fiﬁg@nf&n%f gt 4 Bepy ﬁl&<¥ thefq@s pirified by Prep- LC
to E‘f & & lo@%@'ﬁ WaRing SR —?2—51511111'?3”61 (5 'Z%ﬂ‘ai"cﬁ[ é@ ?%Hﬁal _4-yl-phenyl)-
ulfate organi c vent was ‘evapor at e
etldBEQ]- pg'lmfdm-él-yl}—phenyl)—proplomc acid. 'H NMR {400MHz, CD30D) o (ppm) 8.82

2, %g% ?gﬁg&s@ﬁ $8; TR oal OPRED Ty TR RASTY AR, 2mm, 7.45

(d, 21th%‘2 ' é 89{af P-6ldidz, (lif)gﬁg:llgd FEAAPE v Bo(y, 1)1 RIPBNYHK S 39(m, 1H),

t hanol (100 ngy, 150.
312{1aniﬂb 4, 6-di chl oro-pyrirnidine (54 ng, 0.33 nol),
ceS|un1carbonate (481 ng, 1.48 nmol) and 1, 4- di oxane

mxt re%l% " ‘
et hyl ac -pximidin.d flen filtered

through Celite, the fil{rate was’ concentrated to give
90 ng of 4- chloro 6- {m,

| - pyrlmd |n2 Syl : POl Nnfa nbdr owave
vi al , '
4-ch| oro-6-{2, 2,2 10§ 0- "2~ (X
y1l) - phenyl ket hoxyl ~\VAg ey 2- yI am ne (30 mg, O. 075

~ mmol ), 4-borono-L-phenyl al¥Rine (19 ny, 0.09 mol), 1
M ot rafiARintdolln #Eride (182700180 BI soMRid ity dRfidan) was

n of 1N aqueous sodi um carbonate was added to fhe
addeidite aselutitn bf dwerddingd-5l-hetzaldsbydei300mg, 2.73mmol) and

i fp bR Be b SRR U B aBa Th st ot gt eco°C. e

forRBd MiRkEFadhtindd &5 VYR fefhadhat keDstirAfd £ ot erhpt@ature for 4
the reaction m xture was evgs)orat ed to dryness. The

hoyres ThieesaoiEm mlg@@r@lwdhfrntrgat 1 yith Sfmbedt MR RSIL and pidrrechgmoom
tetrt\']’%f t@rg Il In]n%g ?‘HE @Bgt#tn%]%oeéfgé& teéq? &r)}rﬂ? oo nil o<f %N{ %odium carbonate

aquebid sollittodph@yedded, the aqueous phase was extracted with chloroform (3x10mt), and

1) - phenyl Fet hoxyl ri mdin-4-yll -phenyl opi oni c
the)éema%emo}/gmma Q{%@m%ash@ﬂ Wp@w )é, 1A oy%/rg\)g,ggo pThe organic solvent

wa evé‘lg?r‘}: E@e?oz)zr?g &g %0212' {ni%.ﬁ?o lk’%)JﬁynéiY n344! %hﬁﬁ%@ethanol yield:

43%H) 6.82(d, J=1.2Hz, 6. 64(s, 1H) 4 21(t

Vo 12%1%#5”@%&%%@%@?2 E?sm%ﬁé - 7%9}55 Eetod (g iz 0.40 mumor)

4,6@1}%{)@{?&)/ Eligﬁ Q§4 ér% @'ﬁis%m‘éfb%%uﬁn Eirbéﬁéﬂet%slné 4- 4445800l and

] nvrim'di n-4-yl | -phenyl)-propion
1,4ideo>ane dlmi) IIIhEmIXtuIe was heated at 1 10°C overmght The reaction mixture was
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In a mcrowave vial, 3-brono-furan( 590ng, 4.02mmol),
4-fornyl phenyl boronic 5 acid (600 ng, 4 02 nmmol ) and
7 m of actonitrile were mxed. 8 m of 1N aqueous

W omsgmesar bonate was t hen added to the m Xt urBgT/US2007/087068
foll owed by 5 nol e percent

cogledrip H?%F@é‘(ﬁeﬁhﬁﬁe | m£§6w1 ﬁ%ﬁ)ta‘fﬁ 425 agadnpnd ther fhe mixture was
ﬁl'ée‘?@actgﬁo%@m‘@ﬁ deafﬁtrﬁ%avlza%% fALE %} ; ’l 16%9%?{ chhfogg 6-[2,2,2-

ovvavelrralatlon er co
trifthorof] (élpylhdmde;thihenywa%ﬂmdd}splyaneom&hﬁé% ayer was

Sl PRATICTS VA A ehlore e i T eIt e pemy!-cthoxy]
M&n&ﬁé@ﬁg?‘@dﬁﬁyﬁ%} én'@?o HEE- i(lfalanﬁ&e*eyl ﬁ%C?g?@mmol), 1 ml of

give 4 de, yre
acfﬁeimmbmﬂy] hmimﬁwam Wenmmmé ¢t 4 Ttrtn, 013 @1 &f E¥lago¢oms sodium

RERETE o R
(n{ghleﬂéslr mt)rlIS)H ?Hﬁ%ﬁ%&lf&ﬁhﬁﬁ%ﬂy T8k lrét'&ﬁoﬁ TARGRAS sedléd aid heated at 150°C for 5

at 0C. The 15 forned m xture
mingiss Wathrmeigrawave arradaimm ehercephing thawgagidn mixgurg twas swporated to

dr}(ﬁ?gng eff?ete%{rl g for 15%(3‘[('%(15 181‘2 {' fe&l rﬂ&{:g}% Sf"ilcr Tﬁlglé %51%\%}‘%%?& by Prep- LC
gﬁzemﬁﬁg e -Q\lﬁﬁﬁhicgim@ {Eﬁlﬁ 207-eeuGH- 1@%%@@11@@1@@1} Bthoxy]—

- eth acet a (3x50n) organi c

pys: éﬂd&i Mlbpr@@m«a écpldsd%] J4P9MHa, CPeaDyp depmt8.94 (d,

J_gﬁzz\@ﬂt §\9§qs uorlgﬁ% - uﬁlgﬁ‘g’s@ 4}%%@1 % hgﬂiﬂ -62(m, 3H), 7.46(m,

3@!@6@@, B¥ANZAT e, moqt VEEHATH), 3.41(m, 1H), 3.26(m, 1H).
2-trifluoro-1-(4-furan-3-yl-phenyl)-ethanol (100
ny, 0..4 I),. 2 mno6- | chloro gyrlerTd;ﬂle ( 02 (A-methvi-
viphensil anomomc acid

concentrated to ginveE 3
4-chl oro-642, 2, 2- tr|fI
3-yl - phenyl) - ethd%?
In a mcrowave vi al :
4-chl oro-6[2, 2, 2- triPry 4 'uraﬁ*&-yl phenyl) - et.
hoxy] - pyrimdin-2-yl am (30 nmg, 0.081 rnnol),

4- bor ono- L- phenylalanlﬁegéﬁb ng, 0.098 mmol), 1 m of
actonitrile and 0.7 nil wat er were m xed. Then,

. 0.3 nl of 1N aqueous sodMin carbonate was added to

o cHIFUPEE ) 05 s SPT DRSS A 5Pgekeo mmoD, 2-formyl

phéntymop&}ﬁ@ ¥R ORPRL N6 Pahb] ?Qh&l A1 of actbhRrile8AGt iied together. 6.7 ml

véssel was seal ed and heated at 150C for 5 m nutes -
of 1N ehuaeis serdiameatonaidi vas agided /i atwrve sdlptivmdollawied by 5 mole percent of

dlcﬁjg)gqﬁ)d%ﬁi%gy 8# 81\91%2 Egi\fa @E dehg?refgc %Sﬁ g%%slel WQS ! a eﬁi a%d heated at

150M@sfop 8 mbifrineshwity rilcRfvdve 1fr@d1§tl(y[ﬁ After qling, 50 mI of ethyl acetate was
(S)-2-arnino-3-(4-{2-am no-642,2,2-trifluoro-1-(4-fu
addggd., the 9rgagwelﬁyq)was§;eparated washed with water, dried with sodium sulfate The

orsfik Gt et AR R B Sfsco

Coﬁbﬁlz(sﬁ cbhmn ©. givé 630 ﬂfgﬁ)f@k@-mﬂzﬂﬂyl tibophéh -y Jsehz8Hzhyde, vicld: 78%.

Te 4 2{)&%1%11}2]9316 ﬂuorlde 0.013 1;3116 (1na M smutlog n% H;rmhy&r%an) was

add%:@to s&ﬂh&?o%ﬁﬁﬁﬁleﬂ@lﬂlﬁdﬁl b5 JikbehnidthiaeRgh@m PORBlol) and

mﬂhurmmtﬁylyﬁjlethﬁmmgmk](mm%) {228 Ll &r56-nehbl) i 5 pyl roif AEH at-0°C. The
4-y1)- phenyli - )
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10pr opi oni c acid Sodi um tri acet oxybor ohydri de

(844 ng, 4 mmol) was added to a sol ution of

5- br onof ur.an- 2- car bal dehyde (350 ng, 2 mml) and
WERMBIOMIMB3 anine (2 m, 2M sol ution-in THF) in ROTRIS20§7/087068

1. 2:di.chl h
SRS T, SOR R R o A
hc¥€ I THeHhotioh GhikQME &l yh e dbhiet QFitHOS nﬂ-%f N 11 GG ER et room

organi ¢ phase was washed with wate dried over
tegpditi SUITRight. THREOREI A ex neated witb vl wsptatofvamix Jhe organic

Ia%\(rgas%gg r%%c} gl_frl]d %neg}q over ﬁ?ﬁl}lm de,ulr% ehy Ihe 9 ngamc solvegf yas evaporated to

219 340 g oﬁZM,E&MY@-l\I[Qé(hvmethyI-th;ophen-S-yl) phenyl] ethanol, yield 97%.
(5-brono-furan-2-y Irne*tllj'ﬁT dlrreth -am ne (385 m;i
1. 88\ mHpiuye of2.3.grtfiflpore E%r(‘bmeﬂw amhe@-% s @hey, |-gthgpl (100 mg,

&gfgak%lo?8¥§Pééﬂ%%ﬁg sg%guﬁ$%%ﬁbgﬁgge was ggﬂﬂggggonmﬁ(4gl

mg, Hed&mxtoliraad 1601 oaueel lhyﬂ)SVamieetcﬁ at tHC cﬁi%rmght The reaction mixture

di ch] qrobi s(tri phenyl pho phe aI | adi um(
W%Sége{ea&r%%ge&p%%res U} a HEhteyant féo@fh? mmyre was then

ﬁiﬁkéﬁét%nﬁ%ﬁﬂ"ﬁ%?téﬂl&rfﬁﬁgfgﬁvés 1<;'i>1’71E’érf'e';fa’teﬂil% el 190 n‘fé’@f ul’tgﬂ%:é%h{z,z,z-

was a e m Xt Ur e was extracte
trifedrgt 1 -Re@tmtthyl-BxdpteniB)-yigupteni b etboy)- pyfmmtdané-j/lamﬁm yield: 76%.

bhadb S FCHEAE b FES L A REHNERY ) Ao Sa A BBP g 55D
ph%ﬂt&h@xy(}%ﬁ%ﬁ@n 2 hemmeThe RRJ) 87 9aBhEY), |4ay@r5my3-@5phenylalamne (19

water and dried over sodium sul fate.
mg @l(l%ntrmi/)ak Hé‘wﬁpciomt@ﬁ aind Oginvleof 3@@emmero niged; 4.3 ml of IN aqueous

so oA agumo st Bt BBt hih IR b e Bpsrobis-

(m'@henﬂp}ﬂ)s%iﬁébl MllaBRM) ! The %&Mﬁé@%@g&an&as\@@ﬁe@dﬂeﬁeaftéa A 150°C for 5

sol ut’i on" of
miputestwith i etepaserimeshationy | Aty coolies the reagioni minury Wy Ryeporated to

s e e R P e AT RGP iR i gyriiod by Prep
HP(LZIQfB dive 15. 51:r[§”6ﬂ(}3)—2£hn&11613 -(HHP2- @ﬁmrﬁvcé [ZIbe-thaure(2- (4—methyi-

xture was warmed up to roomtenperature and St rre

thl%ﬂhefle?o}ﬁlﬂwé%é}ﬁhaw Pyimidiprdur s-phamd - PRI >H I)IMsR (400MHz,
f t

COHBE) Bfnd 7 9AHES-HuL 1) PlooRl i) HeAna ) SLSEEIL7 056, 11D,

6.99{st BB, FeB6ALIE), B.4%Bx50HY, 3.26Te 1H),dad8(g, AHyer was

separat ed and dried over sodiumsulfate. The organic

sol &’97 Y N REIRLE ifluro-1-(2-(S-methyl-
1428 ! :
1) ¥

2,2, 2 tr RiMiS 2 B VI € ny|-propionic acid

N__N

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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et hanol (225 ng, 0.75 mol),

2-am no-4, 6-di chl oro-pyrimdine (111 ng, 0 67 rnnol),

10 cesium carbonate (978 ng, 3.01 mmol) and
wdl20ds/0130exane (3 nl) was heated at 110C over mgtmmsﬂ')h'eosms

reaction mxture was cqoled to rmmten'perat

igiRorgbis gD R OSD B PRI (Fhe T4 SeheHoB Yol PR fdlod nd heated at
156"('3 | tw%w&&%& ’I‘tﬁgﬁgphj WeRf Eoolfdg, 50 ml of ethyl acctate was

.concen
added; Iﬂieowrgazﬁe {abéﬁw@’ése@afﬁﬁdh whsiridnoitietvatet,Fried avitisoyim piifate, the

Orerl]‘léclf e o%vag_ rg{fe{plogao el oxyl )ézri;yary p%lnrtlleg i)%/‘/' l@&ﬂg give 550 mg of 2-(5-
4{[??;:1 met hyl - furan-2-y1
e ?g rg-é-%r }4}% ?deﬁf&@ﬁeﬁ(g?ﬁ% pyrl)/m dlun 2-yl Zlm) ne

( 37 Trm‘abﬁyﬁﬁhwmmmmuoﬁldb (i (2 ﬁlﬁamﬂ,plh@a v $cditaom indettd@ drrdiyran) was -

sl wxpputen ofag g uhnse OGRS EGRIAE £29 mmoD and

tri SETBRRAL ArinR e AGHRE (TMQCFQV@Q.@ 35271911@1)%%%@0@@ at 0°C. The
di chl or obi s(tri phenyl phosphi ne paI [adi un(l1).

fomedanixorre ves sakmehsp Sembattcaparaieated Sfmedzfa Imt%]rer@ture for 4

h di |
roffre 1o Reithih i SHOVE Fat HE RS Sl R EER Mheg o oom
teﬁﬁéﬂfé%x%ﬁgﬂ' 3Rlpr&mhct Wa@aﬁrﬂ&ed%ﬂﬂ@ﬂh?m@iate (@R80rht)e Mhe organic

was purifie Prep-LC to give 16 ng of.
layesyvag sepaigies {efoxnt sasiien suifats. The organic solvent was evaporated to

iveBsORhLNE 5‘?]2”&%%@’ 1548 ?x%ﬂ%xlytﬁ) yp%%eﬁ‘)gh%&nﬁ] Zettabibf Uhbid: 87%.

oro-e yrimdi

a1t AMRUCATON i S00) 25 B it Bttt thanol (100 mg
71(d, J=7.6Hz, 25 62(, J=7.6Hz

0.37 l_t%;g{)}-h 2—2}191110 4, 64@(;]@}01’0335@13]}4@% mgg 033@(@11‘10 j:@esépl_ql)z carbonate (481
mgg; 'T%lg (lﬁmgg(agﬁzl‘]f %ﬂ?%gég‘%l%v@i %@&t@% ag'll'l( C o%ﬂ)%fébg gﬁ%_l}eactlon mixture "

waﬁ bt)oled WRoA0BHDEBAREPIUTHUSEBYI 08Ee68akadliod. Saidsicswas then
ﬁlterssi Sropugly frslisy the Siltapte Res gopcerTaies fe gf §O8Y% Phftrhiary £y {2,2.2-

trifl -1-[2-(5-methyl-thiophen-3-yl)-phenyli-ethoxy}-pyrimid in-2-ylamine, yield: 68%
oé%y[ (2 nrZlezytrllc;‘pl S%I‘OY)G hogﬂ yr}:}n%) di n- 4- y}g eng/1

htmpucmmvamaﬂ 4] ol - KIN2)2- rd- h—[&-(ﬁmlmﬁmﬂhﬂephen- -yD)-

Ph@y@aétho’éf}svml.d%tymﬁi (30 B ST BENY 4rosoys- | Rhgpyiglanine (19
mgl 099 Znm8l) CAAP8Rhdtbhitfe 6Ad 9. 7781, oflva'ééf vﬂﬂi‘@hﬁxed 0.3 m! of IN agueous
2- br ono- benzal dehyde (230 ng, 1 1) and 2 m- of

sodamn@nlrbpnaﬂeevamdée oxtbe migthes, fol@Wﬁd 1S mNleppmesptiel dichlorobis-
(tnglg ﬁ:mos 1ne p tll%dmm?ﬂ?d"flﬁe reac&ni Vé’ggg bf% sgalgﬁ) ]cn?d heated at 150°C for 5

mirlit&h Bk alEshhit pheitonh oghRicoslingahd @attom(thixjure Hae evaporated to

reacti on vessel was seal ed and heated at 100C for

- drypessutTe rosidue wescdissedxed 1n Proaan af methangls and them g %ﬂﬁfabby Prep-LC

to @épar ét% e%g% @%A%HI?O" [ §_V\{zg?aglr% qg_n dtﬁgar Qggﬁ% 801 2a figophen-3-
yf)@libﬁ)&}ethoi'jﬂ}epﬁmgﬁim-@ ¥ piphemt) ml@mmd a&e m\m (g@aMHz CD:0D) §

crude product u 5
orry 7&3@@%@ Dy Fn e slreahonz i . 1120
—1Y 28 —6.8 181 ljapwgpi |
] 12}32 (Iii/IHZ) g]6|§1 te)gr@lag%&/dgofuran% %églz A@I@ 5. 65z, 1H),
3.2%(@b, utH)oBh. Zﬁ(m 1H), 2.47(s, 3H).

5- (2-fonnyl - phenyl) - pyri di ne-2-carbonitrile (110 nyg,

0.53 mmol ) and trifluoronmethyltrinmethylsilane (120

pi, 0.81 nrnol) in 5 mM THF at 0C. The formed m xture

15 was warmed up to roomtenperature and stirred at

roomtenperature for 4 hours. The reaction mxture

was then treated with 5 ml of INHCL and stirred at

room tenperature overnight. The product was extracted

with ethyl acetate (3x50nl). The organic | ayer was

separated and dried over sodi U sul fate. The organi c

sol vent was evapor at ed to g| ve 140 ngy of
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20A m xture of
542-(2,2,2-trifluoro-I-hydroxy-ethyl)-phenyl]-pyridin
e-2-carbonitrile (46 ng, 0.165 nmol),

WQ 20887331 2- arri no- 6- chl or o- pyrimi di n-4-y1)- pheﬁﬁ;/’ﬁ/]_JS@ﬂflﬁsmﬁs

ert- gQUt Cg%‘fﬂsgo&yb TM‘ §’ Jl ﬁ” ﬁ‘&'&idf (25?txqﬁu01% f‘?dl-furan 3-vl-

1 4- di oxﬁ nyh-ethex -chr I'l Ik- ,ﬂ'u r‘]‘éﬁgld The
reacti on m xture was cool ed to room tenperature, t hen

was poured i m of water. 1N HCl was added to
adj ust 25 pH =45, e agueous phase was extracted
wi th ethyl acetate | D) . The conbi ned o gani c

| ayer was washed w th_»bki necend dg, v S

sul fate. The sol vent was -vaporat-

crude - NHy,

(S) 344- (2- am no- 6- { 142- (6 cyaﬁ-pyrldln 3- yl) pheny1]

2 2,2-trifluoro-ethoxyl - pSmH/din 4-y1) - phenyl ] -2-ter
t- but oxycar bonyl am no- pr opi omuig, aci d y| eI d 84% WO
2008/ 073933PCT/ 1JS2007/ 087068

(S) mew 5T G oA f 9By DaHOR: | fyupriatgaylboronic
a01d2(g8®§1 §bb Inﬁ%lﬁgﬁ@9%'0%&)&1&%’\9&@#&3({ @ﬁﬁ%ﬂl‘f%ﬂﬁﬁm sodium

car bonyl am no- propi oni ¢ aci di sso
catboaats elasi thearaddéd @0 briktuka) dolio vaidtyi Tmalb p:bra;amt of dlCthl‘ObiS—

( dbg%lglé%g]g%&fwﬁl@& u(grl%f} H"-grg ?eag]&q))(ftégésg@%tsg%% an heated at 150°C for 7
rmﬁl\ﬁ@?%tﬁ'ﬁﬁgro%% fRgi LR q%er%élu'{’g 3? rﬂllfdf%%ykwcetate was added, the

preparative HPLC to give .
orga8jc laycat was seSrdted Ivashicd lwatﬁ vzamz d(lﬁd over sodium sulfate. The organic

solf PR o o éﬁéﬁ%ﬁ@ﬁ%‘%ﬂ i pr b bR e 410 mg of
4%@}1-@&91@8%&&@(@6 8. 17(0I J=2Hz, 111),
- 8.15(d , 96§m 2H), 7.59(m 1H) 7.36

H) Tegabutwammdpiung flastide (Qe! 1&1—421 0 M—golutzpnzg(cqzﬁahy furan) was

w0y D Sl B SR

mﬂﬂdﬂ@rﬁéthylklmethﬁisﬂane (TMSCF3) (423 pl, 2 86mm01) in 5 m! THF at 0°C The
yl - phenyl) - et hoxyl rimdin- 4 eny1l) - propionic
forgef guixrpwIHWarmeH 'ena PO GMPEE; awaiaﬁ- & ocgn sergpergture for 4

hmgpgo :\1‘%1% %e:fl%t n(g{: Iﬁl()&ltﬂ:y asvfﬁérr ﬁgﬂ%g%th (5 6}15% IN HC% aﬂd STlI'I'?(& at room
tenifReattit @6 Endaht | ml“h& pfc&lu\ﬂﬂ@a&@ﬁ#aetédtvﬁtmethﬂfaca@te(@Eﬁ()ml) The organic

wat er. bath) and tetra-n-buty ium fluoride
layelowe%@p%ﬁate) dgnd guichRer sofm ﬁllﬁqirr:) Qreapia selveniasi quaporated to

B T e s M D S

t heThemdttinerofi2i P i fuovas] -{A+futrie B-ydphemyd Hethemol 31 0bmge s0.4 mmol), 2-

o L 3RS R tE L6 e D B o T e (e, 1.4 moo

'ansdl' SIVNRA1 A1) Wh(e%d@t ) 10°0BSResio. tTheWed@ion (©RQud Was cooled to

bri ne
room temperature; 10 mi of ethyl acetate was added. The mixture was then filtered through

Celite, the filtrate was concentrated to give 110 mg of 4-chloro-6-[2,2,2-trifluoro-1-(4-furan-
3-yl-phenyl)-ethoxy]-pyrimidin-2-ylamine, yield: 72%. '

In a microwave vial, 4-chloro-6-[2,2,2-trifluoro-1-(4-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 IN aqueous sodium |

carbonate was added to the mixture, followed by 5 mole percent of dichlorobis-

28
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20 (20 M) and dried with sodium sulfate. The sol vent
was renoved to give crude 2,2, 2-
trifluoro-1-(2-im dazol-1-yl-phenyl)-ethanol (0.45g,

wdPRoed7393hi ch was directly used in the next Stp@nmsmmmmgmss
2Amno46d|chloroByr|md|ne(0107g,06 3 o
(tr@h,e_nﬁphwsrphmabp@ﬂaﬂn(rg(l nild zeaction vgsselotesspaled ap hepsgd at 150°C for 5

157 S5 Mo .
iyt 3 st B TR Aol s Bl Pt e Bl froraed o
dryRaet Tﬁé"reg\ﬂﬁe sk Hisselved indDs5 48 Gf hrthabol) and died m&‘puhﬁe&hby Prep-L.C
cooled to roomtenperature, and guenched W t h wat

to gyed. Inng of {he2aBRRa-PdA- {Ar atrinp - IRad 2 doikeatat r(ér@awr%ryl-phenyl)
oty Ep G 450 pem oo 4. MR {240NP CR1OR) 8 o)

7. %(;Jaoxm mr(nmm rﬁg}(y,mm 27 (dPI-4Hz, 390, (%umir .é=4g&Hz 1H), 4. 27(q,
directly used in the follow ng step. .
J—@éﬁ@ob@héﬁ@@ssﬁé%/G@i@@% 87068 The above crude

internediate (0.24 g), L-p-borono-phenylal ani ne

(0. 49 g GMttﬂzlsmSL -l 4! F@@ﬁ%ﬁﬁgﬁﬁ& %4(10[)31(‘% (ﬁmelhﬁgmmomethvl-
° V1

mol ),

] TIMD
.Om)andH20(20m)ina
he reaction m xture was seal ed and
stirred in the Wwave 5 reactor at 15@C for 6 min.
The m xture was er echSand t hs was
concentrated. Thelfesifdue was (f pt-veq i NOMEOH and
H20 (1:1), and pupifies by.prepharativengPLC using
MeOH H20/ TFA as bl vent “§ystem t9 gi ve (9)
- 2-am no- 3- (442- 4 y =-tr|fluoro-1-
(2-imdazol -1-yl - pheygyl) - e oxykpyri m di n-4-yli-pheny
.|l -propionic acid as a TFA gglt. LCMS: Mrl = 499,
114- NI\/R (400 Mz, {:[BSQD) 82(ppn’) 3 20 3.41 (m 2H)
4. 30 1H), 106. 61 1@1 }—?ﬁ
2H) So 1uggtn(agetmg§|dgorotwdy1;gis-( m@nffl nml WS 8 e@ﬁ;p afpbution of 5-bromo-

mré?-%f%é‘gsgllge%ggie (%O%g,(w anc:?dlﬁ%tﬂyﬁnam}t@ 2 n(ﬂ, 3K solution in THF) 1 n |

m xt ure vET
m crowave vi al .

10 08)of 2;2A8chirotthzhe { BCE), D 2l of HOWGr weslttfen pidedz The niyture was

sif o0 I B Y GRL 20 T b, AU lel (L SMACE, The oreanic
phmrfa)g t\’ifqy}flg— L ith §d ) o@éﬂ'@é&ﬁuﬁ{ éuflq 2O fﬂ%‘%ﬂ%ﬁt was removed by

ane he m xture was
rotoal tedritcolM-BEO( (B bronm-ﬁ[raivét-ﬁ)neﬁly@ dlﬁtcﬂ:a/l-lanm yleld: 97%.

s RO Vi A D ROt B D B e (1R ans 1.88

mn‘ﬁﬂf ZS%gzélgFﬂleﬁﬁbbm LEARSE ! €98 Am&ih an@ﬁ*"]'fﬁjof(a%tomt)ﬂe were

and”the reaction mxture was further
rmmdl IFred, 27 nmladinN a[q@euasmgnmﬂfomtems agded/terthe wagure, followed by

e e et B G or op L5 TR RE s reifon vessel was
seamt a% Hed@d & 150°01 fod 8 rﬁi%ﬁtemw}ﬁmbr&w@dne&ﬁﬁo@ oA&mOolmg, 20 ml of

fate. The sol vent was renpbved in vacuo to 0%1
1N(H©!d@as added. The mixture was extracted by ethyl acetate (3x10ml) and the ethyl

accfi 8t et a5 Bhags YePOERUM aGI A0 Bhase to adjust pii to

10, ftﬁ’éﬂ &Ma@@d@%ﬂﬁéthjﬂﬁiﬁetaté(w@hﬁﬁ | Theaopbinad dpatc [20e082s washed with
55 mmol ), 2,2,2-trifluoro-1-(2-pyrazol-1-yl -

25
waﬁ@h erm@/dr)lecb@mﬁ@cﬂlwuﬂ?&e grhegsobeniivgs $vapREateq ©.95%y300me of 2-(4-
d
Gl R L DR Tl e
40- Thicathudylatmonivan diuoride (0.013 ml; 1.0 M solution in tetrahydroﬁlran) was

added to a soliition of 2-(4-dimethylaminomethyl-cyclopenta-1,3-dienyl)-benzaldehyde
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then was cooled to roomtenperature, and quenched
wth water (0.2 m). The reaction m xture was
concentrated to give crude

(wazqoﬁmwzf»_a[z 2,2-trifluoro-1-(2- pyrazol 1- y| -RHEH§20P7/087068

(Zg#ﬁox 1 g}{@ ug)ltrcpxget&glé%:%e y sigrge%@l\ff 8520,%@@)5 mn\c}Bm 5 ml THF
at DO BMTHY RISSPAIAIWRAR K ABEAGHD to room Télﬁp&iitdﬂﬁmd stm'ed at room

intermedi ate (0.20 g), L-p-borono-phenyl al anin
tempera@s: f9r 401086 r'ﬁhmrqactlg@ sl CurObeiTeated withs 1@1 off IN HCl and

Stxf?%g a%&o%d&%é%a ?‘%C% \/\5512 ei(:}y Sﬁgﬁ(ﬂfc? I{Ualg E%tgﬁ:?héd)(?% lé{ﬁg/mcetate
(3N ( Bhddorghic &iydr WaOsdparaleddnd drivd@vei gidbwayelfate alThe organic

The vial was seal ed, and the reaction mxture
Soh’éa‘t‘é%ﬁ vAPerRied dmalye 25 Bmeodl & fla@@%gi%?oreefﬁﬂ\q%r%% y1)-phenyl}-

[ and the filtrate was
’doncen r\gﬁﬁa& ﬁ?ﬁf@éﬁ/

e residue was dissolved in MeOH and
H20 Tt odi)turaeil -{ ehdipuathnfl aratholmethpl -panat-yy-@heidil 22,2, 2-trifluero-
usi MeOH H20/ TFA as sol stemt [
thny [ 23 reng. 5 D{%ﬁ@@za@lﬁ? {PssipgoTmia ﬂ_%ﬁfﬂzmgafﬁw zgmol),
r | <]
Ce%ﬁ%?b‘ﬁ PO Hirfafad KR 0 6 ORI Feafid 136°C
ov8m{ghp.ny hc—Srea&;o& wtrewag idpoled tBhofit templega,tuxe; BBm{ of ethyl acetate was

ad%q.ﬁ:lll %ﬂ?lxé]?‘i ay mlelﬁbﬁ_bel?édgtggétnbgg 'l_‘%,_& G-fgtr %1 %%i]é%lﬁ@gﬁa eAc'i to give 110
m%’éf 4-chloro-6-{1- £2 iS mmethylammome -furan-2-yl phenyl]2 2 2—tr1ﬂu0r0 ethoxy}-
- am no- amn061 22tr| l"'uoro-

pynnndlh@eylmmtehwldpﬁﬁl"/azol 1-0) - pheny1) - et how - pyr| md| n

h i . .
;8o 54 SHGBRAYe BRD TS G Tkt deminesretd-fyp- 1>
phé'{ilyl w -}nﬂl%(r%letélflagy'%?ﬂﬁidiﬁlz fmamlse md) 81%8 5ﬂmoﬁ) Dborono-L-
phmmimq @R rga)&mnmol}; il @Mﬂcz@}t@lw@&ﬁ@l af ‘Zatéi ‘é(ﬁﬁeﬁélxed Then,

0. 3(81 sz% g%egugsom%m )cax%BgatE%%ag%Ei&eé t}cﬁlo@e)d g%@%&ﬁ% de

ure V\ﬁ
dlchﬁﬂ&lé(mﬂhebjﬂbhostpﬁﬁ%%amaﬂhﬁhm)o IThkZedetion h'essebﬁfﬁﬁ $eated and heated at

~mxture was dil uted wthgé%@aéﬁtate r]Lgvvashed
I5QiG for fpinytss Withguistpwavy irragia & Qrliag Ay Teagipn mixture was

ev%ggt%t er%i dfrﬁgegp\@ﬂlﬁ %%839 Lo48 Rlss IRUE LS YR o@ﬁ%@l&’é&bi whi geﬂ;bn was

_ col ummchr omat ogr aphy using 5
puifiet byPrepdel tatgive 6 nexati(8)-dsansiob-Bert { 2-amgiove { 1425y

’diI]??i%]@)ﬁ@l%lDég}{ﬁ&%l lﬁlljrgurl &15!1? éhérﬁg) {% Z{W‘g&gﬂom ethoxy}zpmri:(%n—ﬁ—yl) -phenyl]-
progldiﬁ&%u?r ’ﬁ %}E @%@{\ﬂ% (@;%)%3?? g g?;gn)%sgmvjss 4Hz, 2H), 7.71(d, 1=7.6Hz,
1Hjveh 634 Jor§f rodidzo N ETY, - A0y (e B BT 3@ hEriodH A, DETL AB 464, Jor84131z, 1H), 6.89(q,

=L D oS 1D S 28 4000 BB e B T4 150, 2.84 s,

6Hj.eaction was stirred at 40-45C for 6 h, and then
cooled to roomtenperature, and quenched with water
(0.2 nme: The reaction m xture was concentrated to
give crude 4-chloero-6-[2, 2, 2-trifluoro-1- WO
2008/ 073933PCT/ US2007/ 087068
[2-(3-trifluoronethyl-pyrazol -1-yQOphenyl]-ethoxy]tyri
m di ne-2-ylamine (0.21 g, >90 % pure by LCMS), which
was directly used in the next step. - Crude
internediate (0.21 g), L-p-borono-phenylalanine (0.1
g, 0.48 mml), sodi.um carbonate (0.1 g, 0.94 nmol),
and di chl or obi s(tri phenyl phosphi ne) - palladlun(lo (15

ng,
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5 0.021 mol ) were dissolved in a mxture of MeCN

(2.0 nl) and H20 (2.0 m) in a mcrowave vial. The

vial was seal ed and reaction m xture was heated in
Wémgm@[;pwave reactor at 150C for 6 min. The pepEtr00M087068

m xture was flltered and the filtrate was

Con&;m r abvan X b2 ; aw.tin’ i his eyano-pvridin-?:—vl)-

di ssol vedpheny Za*mlluldio}e {-vDephenyl]-propionic acid

preparative HPLC using MeOH H20/ TFA as sol vent system -

to give (9S)-2-ani#0~3-[4-(2- amno6[2 22- 10

trifluoro-1-(2-( -1-yl -phenyl

) - et hoxfrpyri m dS-A4™y : SN g, as a TFA

salt. LCMs: Mrl1=567. 1i- 1 NI\/R D: 3

(ppm 3.2 (m 1E473: ~ (MH21H), 6. 80

(s, 1H), 6.85 ( 1H) , ‘ 7.45 (d, 2H),

739 (m 1H), 7. 68T 2H)|\g7N88 (m 1H) 7.95 (d,

2H), 8.20 (1H). 14. Synthesis of

(S)-2-Aini no- 3- NH,

1-4-(2-am no-6-11n1243. 5-di met hyl - oyrazol -

15y151%1 ohe% g}ﬂ%CS g%l ; léj 43 ‘Fhﬁﬁ?ﬁ/ #\12%3%10 Oldh- f’ il) idine-2-

T 354
cm%o%ﬁate qavé H%O'I &1 knhdbi M%n@gtgg?ﬂgld(egy%%(ggb i) .1 3 o]g ,and 2 ml of

5-di net hyI tp
ac’(gmm eowemgmged OTHeng@whl)o libmo@mgg@ carponate Wﬁ@ﬂc}ded followed by

S R LT B AR B AT LB et o

seded Ondhdatddl RIBWIE fdrqm&ﬁbstvﬁ& Wi b wiae ivadiatiie ah fek @blmg, 50 ml
130C (oil bath t errper ature) for 12 h. The m xture
of gthiyl peeintomep addady theguganae Byannaswsanatsdwrashefpath watgr gr and dried

ovgrsaliiy sRFECTnE Bikatle SRRt SRbMPAY LN R RS Which wes

puhﬁE?oy {0 26) ghﬁ’eldl“mtrﬁg bﬁﬁﬂ@-fumﬂ@h&ﬂﬁp%(hhﬂﬂcaﬂmitateeyleld 72%.
in exane s sol.ven iye
‘64111111 fi}lp)ﬂ %@ﬁy&] L é@ éﬂ‘%?f} in ey denfpapyweas added

- ‘to sé%ﬁ&% HE B33 %é%lﬁ?h?%ﬂg—pgﬂgﬂn@ hl &&sbn%ﬂé {111@ il 0(33- Bf1) and

net hy yrazo
mﬂuqrd:meﬂjym;nb}hﬂsl]zmé(lm ;ﬂL a8l mnmoll)anﬁ) i (IMH@(D"@, The 46med mixture
022 e .added
Waam@?wg tey s A PRed oG egeh SrRceprers 4 e The
redoB88 b dR8s ﬁ%ﬁ 'Etreﬁt@d itk m1 4P ENTHRCI £dRtirrBH & foBRNemperature
cooled to TQO111l tenperature, and quenched w th water
ovér@l@t niChe pfndectnemmﬁ@ntemmthﬁtbﬂw&sta@dﬁéﬁ}mlﬂ at bejoxegnic layer was

A LN s DL 0805 O f A28 B BN SRY EAGRixd to give 140 me

"of m (@ heﬁfﬂﬂlro?o %@I’d}dﬁéﬂ%ﬂ-@h@iﬂ‘?ﬁﬁ@ﬂ%Dloﬁ}%hﬁn% YieRIN5%.

ne . g, >90 % whi ch was di rectl}é )
S coh o Tt G ﬁ’rgngwg I ydroxy gl g -pytidine 2-carbonitrile

nt e i at

o4 QB TR B (Prdts- bt B A B RIER S BRLRG e
buﬂ@ﬁ?&a)rbo%mo-propmmc amd (59 mg, 0.15 mmol), cesium carbonate(195 mg, 0.6

di chl or Obl s(t ri EJhenyI phosphi ne) - pal | adi un'&l—l) 5 (1
: anyd b 1digame (1 gy wag peaded dleld O G oxemight-u e @ﬁcfwm was
coé‘lgd?o ok AR § 11%9' 819 u%%oﬁf&d%t[]%%%ﬁerv' 53] HCT%S added to adjust

vial Was Sear reaction mxture was heated in
pHtthe . Jyities apwaes psl:maetms eﬂtacieﬁi)@tﬁ ethybadetate (3kA8miji Xfthercembined

was flltered rat was concentrated t

orggRipdayer TS "}SarSB%CEE’i‘ b e et e oY S SOR DB VEaN safft wes
I ©P4hAbl -yl)-phenyl

evﬁgaﬁé%#ﬁ%%%@ soI ven Sms{)’y]glt em t obg()l\ég1 w@%b%dm 3-yl-phenyl}
2,2:2trtdono-ctroky}-p2rinmdinet-gh fpheyd}- 2-tert—butoXycarbonylammo-propmmc acid,
ilcgé ,5-di met hyl - pyrazol - 1-y1) - phenyl ]-2,2,2-trifluoro
yie 8xyl - pyrim din-4-y1)-phenyll- propionic acid as a

TFA salt.- LCVS: M+1=527. 11-1-NMER (400 WMHz, CD30D):

8 (ppm 4.32 (t, 111), 3.39 (m 1H), 3.25 (m 1H),

2.30(s, 3H), 2.10 (s, 3H), 7.92 (m 311), 7.68 (m

211), 7.50 (d, 211), 7.42 (m 1H), 6.92 (m 1Hy, 6.89
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6. 15. Synthesis of

(S)-2- Am no- 34442-am no-6-12, 2, 2-trifluoro-1-12-(3-ph

enyl 15pyrazol - 1-y1) - phenyi ket hoxyl - pyri m di n- 4-yh- phe
wmmamms:spi onic acid CF Nt, N NH2 PCT/US2007/087068

S B i S
o AR ) S i iy s

n gh,e @h@omwﬁéﬂ% tiifidotooicatin éc:l(l imdighorawetbancdRani)i Hhampgure was

s g RSB, e N5 PSR i B i wos
puﬁﬁla&'b 9reghﬁaﬁv@H|P1JC BFal 26 o WaT-Netnivb 13- @21.21&11(026»{1 [2-(6-

rine, and dried over sodium sul fate. Renpval

cymo mdr@ﬁtylbab@yé] %agd@ﬂpp@d@tb@xy}mrrmdmé ybophenydgropionic acid.

I
ORI Cps ) SIPRAT SRR 5. Pyt 9 %1500, 12z, 17,
7.96¢inf I OT .69 (b4 2T, 37 ) BED Py 7 @7 D), 35,@5151 -Jpb Sl KE), Hedtgh, 1H), -
252- Ami no- 4, 6-di chl oro pyrimdine (0.041 g,
(@5%}%3(11121@ 2-trifluoro-142-(3-
phenyl pyrazol -1-yl) - phenylkethanol (0.070 g, 0.22

'tf'gm'gnl ardndiREs 0P (L2 ]'ur&)r-:;'i?-4~1 Bhlin V6L 2@21%1%@%%
The reac:Puﬁm%JS g¥+|'é&Hg]8ﬁk'- & - Eadla

2008/ 073933PCTI US20071087068 40- 45C for 6xh, and then

cooled to roon1tenper5?§h , and quenched [ th wat er

(0.04 m). The 3 NNm?nlxture S cer ggted to

gi ve crude 4-c

phenyl - pyrazol -4 , :
e (0.110 g, >90 prure bylLo .), whi ch was dlrectly
used in the foll om n§Fst he crude internedi ate
(0.110 g), L-p-borono-pheny] al anine (0.050 g, 0 24
nnDI) sodi um car bonate (0.N0%0 g, 0.48 nmol), and

0. 06 ool RO g8 U P St KGRI ipaded '

mﬂﬂo}orﬁag?zl'ﬁ%geﬂ@l QY0301 8, MK ThY kddbtion Bgktiicdlas cooled to O-

was sea , and reaction m xture was heated in the
5°Griice wakey bathpamt wiraar-buts@umoniuen fnerideH@.03i5 el P 3 aynol, IM in

i) peades, RS ew SE REER E  iereem
tenipiéfatird £dp 6 Bineks PN HICPG A vidiseddeditah eheRb&ionshireire was further

MeOH H20/ TFA as sol vent systemto give
stirteg) fop3 Aptiat Bpm tepapesitige Splvent was removed on the rotavap under reduced

'pre%%g( l?rugr 'P.gsl u%rv%)a iﬁflgsgvsedqﬂw (gpr I Q%aﬁﬂ%&/ 'iv%th g&%ﬂ%é(ﬁl) brine

(20 oA agdbitied Wﬂi@o&%ﬁﬁﬁfbﬁa "ﬂl’té- MR ng &@Qrdﬂrﬂwed(f@gﬁf@)crucﬁ 2,2,2-
mflgugg n)iar@ﬂmjﬂa(@Q l\r-%rll_-l)phqq)yl) qthglqp_l v Z%g (% %} pyhlch %122 dlrecﬂ?r%sed in the
next step. :

2-Amino-4,6-dichloro pyrimidine (0.107 g, 0.65 mmol)-, 2,2,2—‘[1‘iﬂuoro~1-(2~imidazof—
1-yl-phenyl)-ethanol (0.157 g, 0.65 mmol), and NaH (0.03g, 0.78 m::ﬁol) were added to
anhydrous THF (10 ml) under nifrogen. The reaction was stirred at 40-45°C for 6 h, and was
then cooled to room tempéramre, and quénched with water (0.2 ml). The reaction mixture
was concentrated to give crude 4—chlor0-6-[2,2,2—11'iﬂu0ro—1—(Z—im.idazoli_l :y_l—phenyl)-
cthoxy]-pyrimidin-2-ylamine (0.24g, >90 % pure by LCMS), which Was | cirii"ectly uséd in the
following step. |
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30

157.62 (m 3H), 7.90 (m 4H), 8.10 (s, 1H). 6.16.
Synt hesi s of
(S)-2- Ami no- 3-1442-am no-6-42. 2. 2-trifluoro-1-15-rnet

Wb D08073933 : PCTfUSZOO?!OS?OGS

(4- et hyl - pyrazol - 1- yl) henvl1l- et hoxyl - pyrim di
y| d- Ve prudp insprinecdigae (024 gNHD —borono-phenylalanme (0 140 g, 0.67

ﬂ, éqglf;lBPr Ognganﬁgﬁmﬁ)xyl gﬁ‘ ﬁﬂ%fc%lz; afid atrcélzotg{;&g%@%ﬁw@%e)

paﬂa(ﬁuﬁlmp(l 5Ghig, (02 1015&0@) wéke 31smebd in 4AGEe(I MEDY (2.6 n) and H,0

(IR 2R) - N1- di met hyl - cycl ohexane- 1, 2- di.am_ne
(2@ 101) Gﬂi 1 chrowaserﬁ% Theracticn miswee wag sealgd 4l iirred m the microwave

re&c? L B d ford E%%O@h(e%ﬁgy(ﬁs hﬂg%d, sﬂaﬂdché ﬁ?agér %%1_ & .cen‘rratedf The

eat ed at ath tenperature
reé[ﬂlﬁ: Whsdissobvedds MO tad HyOL(h: 19t dndlpusified by erepathtiva$IPEC using

RN GEN XRN b i

290 0o 1R 1 Pk ygﬁﬁﬁdﬁ 1]1% eI GBS iONE 3BRAYas a TFA salt.
( usi ng 5- ? B% gt hylmgbc1 ate In g ane slol vent atsg >
LGNISoleH] = 499. 'H-NMR (400 MHz, CD; ;0D): & (ppm) 3.20-3.41 (m 2H), 4.30 (t, 1H),

6 Gt Do sk 40P 168 PEIY 68 (& A Y PG5 Ay 1, 7,98
R h 2-(4- hyl - | -1-v1
(38 e b R P BB %00 51 ol 3, P oY

(S)-3- [4 (2-am no- 6- chI or o- pyrlmdl ne-4-y1)-phenyl]-2
AOnBERB/ dX 1SH33 BT/ Zﬂﬁﬁluoro- -(2—nvrazol-1—vl-

nmol ), 14d|oxane (2 rr1) CSZCGS (0. 503 g, 1.55
innol) were conbined i m crowave vi al and heated
to 180C for 45 mn. g\xture vvasfllteed and
~concentrated. Tp the d

m ) was added. mxt re was
was concentrated>~f0 9 ve'

taken in 20 % TFA in ) and stirred for 30
m nutes at room t enpef &t 5 indicated the

conpl.ef . 90, af #rlhgenrzgﬂgﬂ ‘@"4&[%% ZEL ?ﬁ?%'grh) wid'Bided

reactio n Xtu was cance tra Ive Cr
trifpicaciuethy! sthhcthylwiisnel{0s34l & inmae OIHieanﬁttd:rE ®vab Bodipd to 0-5°C (ice

walgs by u%]'@%'fe%gy%@gfi RO {1aghde (Gnriotis 445 Pk n Vg THE) was
ada?&l 2181% ﬁer befth WAk é‘%dngﬁ&lﬁ% &ﬁﬁé]\ﬁ&ﬂ%d d¥ cﬁﬁ@émﬂeré‘c&re for 6h.

pheny ] et pyrim phenyl kpr opioni c
ZN&&CEU(S ml) waslaﬁ‘ﬂ@i aﬂdl-t’he S&Btion HidNR \&mimtm@mmom &mperatmje

for(321 2 t2 8,& g%ncmed oix%tg I%%«’g\gﬂ@ u(ngl'_%r rfib\cegé)g@gure :]DI'hi Iesic;ue was
chsgolg‘éi ﬁ%CM@b’mI} %@sh@mm’&l"&rateg %@ing dorm%"(@@ mhhcﬂ'ﬁl cﬁﬁ:d over sodium

Synthesi s of
suhfa@ ?heasulvmlt S;aaa:lsr(@vedrm n’@m& (e @u@q Z,QIZHIHHHQW b42%pyrazol-1-yl-

PheF ety )45 5P 0 YEh e PRy P wing soeEpent

) - PhgykhtdRé PLARALSe (0.082 g, 0.55 mmol), 2,2,2-trifluoro- 1-(2-pyrazot-1-yl-
phenyi)~ethanol (0.121 g, 0.50 mmol), NaH (0.03g, 0.78 mmol) were added to anhydrous
THF (10 ml) under nltrogen atmosphere The reaction was stirred at 40-45°C for 6 h, and

ered The filtrate
preduct B i ch was

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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acid CF3 N NH2

R-1- (2- brono- phenyl)-2,2,2-trifluoro-ethanol (1.53 g,

6 mol ), 3-nethyl pyrazole (0.492 g, 6 muol), Cul
WQPOsE9% 2.4 nmmol ), K2CB (2.07 g, 15 mmmol), PCT/US2007/087068

( 1R1'J§J§)cr&\&lel\i!§ter59cih?iegsgbty%,l GA&W@%@@ @m (8% 0.50 mmol),
sotiiilnﬁca;.’&)ﬂﬁte rle)s%uneruhubedlclanfbbudqelpmngﬂp}roepMas) mhuam(ﬂ) (15 mg,

0 iepino) Wik CHFatE I STIBORMe 61 D) ds RGh QD) B s microwave

vih l‘Tﬁlg %éa% g’ﬁé geaffeqz gn('rﬂﬂe T Qﬂo Enix AW h&E LN Ghi 81%%% Reactor at 150°C

su nova Ven gave a_crude pro
forfiinih Wasmipthmietwadiltyed, StDiedilinmte vedsrconeentrgtedp e residue was
diségl g o) Me%l—% %dh[yl O ?1 % %}1 ﬂ:llerzlz pl?lg)f£ d %y prepgl%ltz\\/fg ?fPLtCO using
I i Ly igasols-b: D)2 Bigib K -(2-pyrazol-
Mge(?ﬁg%zg%T{:A EQrshir 1% gﬁ%‘ dgﬁf -2, (2-pyrazo

6-di chl oro pyrim di ne
—j{lélphzng)—eﬂloéy]mmm1dm—4 yl] phenyl—propiomc acid ag a TFA salt. LCMS:

YR ?&%&% 1\@%{4@@5? lﬁéﬁ%gﬂé@éﬁﬂﬁa%%@) 6.63 (s,

n{fi rrg g;ﬂdﬁii) b%o%ﬂb% 0480 HaF3 O 9 (i, YRgeS. 1@9!8, $1TPYER (s, 1H).

ere he reaction was Stirred at’ 5Cfor 6
h, and then cooled to roomtenperature, and guenched
Wi t I6.Mat Iesis -2 Fineino AT 4-(2-amino-6-{2. 2,2-trifluoro-1-[2-(3-
2008/ 07 3938R6HdhBROD PV AE6D 68/ 1¥-plhantyilorthox Wt pyrémidis-4-vi)-phenyl]-

concentr ohit atige afford

"4-chl oro-%-%R—Z 2, 2-trifluoro-142-(3-

net hyl - pyrazol - 1-y1) - phenyl Fet hoxyl - pyri m di n- 2-yl am
ne (3.0 g, >90 % pure by |ECI\/B) whi ch was directly
used.in the following stgp® The crude |ntrrred| ate
(0.750 g), L-p- boronoN nyl al ani ne (O 428 g 20
nmol ), 5 sodium rbcgnaj/ (0.430 4 I), and
di.chl orobi s(tri ]

0 043 mmol) we :
m) and 1420 (7. crowave vial. The vial
was seal ed, -and reactdQn N xtiyre was heated in the

m crowave reactor at 1 OC THr 7 min The mixture was
filtered, and the filtrate s concentrated to give a
crude product whi ch was di ssolved in MeOH and 1120

1: -
I(Veoégzﬂzggﬁillg%fogg A Bshdy %ﬂeg yBLERALAD. YA SILGnHRDING-trifluoromethyl

uren@f MeCN (7.0

sol vent Systemto give
py1a8)le 20.2%% pot. anml(),ZCuJa(m(Ha 25 0.1 mmol), K2COs (0.290 g, 2.1 mmol), (1R,2R)-

N SifiyT < GobeRtrt AR RS R BR i BRI were
comibifled & 4 20 h@b’@ss%tﬂb& Trhe Iﬂiﬂsmire %h@&@(@aﬂ%ﬂl)%@m@@h temperature)

(ppm 2.40 (s, 311), 3.30 (m 1@»—& 3. 42
for4238 The readtiop ‘neixpre (eas dilatey with yl(ageta‘gpl Washpg V(lth H,0 (2x20

ml)yl%i} (aagﬁ.?ééib f%%l%?ﬂég; I%ﬁ%hovdé}é? SOIven§§a‘.(en3ru<§el Huct which was

puﬁi@d‘l'%r BUM 6ol3mhdhiEm abiAoh P 4dind 4- 01t 28Qataei hy}tane as solvent to

yrazol - 1- 01- nheny11- 2 2-trilluoro-ethoxyl-ovri

gWP ﬁ4Q mgjoinedririiugeen r[8rﬁ3ctﬂﬂ@9@ oy Kool 1-Y1)~Pheﬂyi] 3thall01
g fgﬁn&%rcg 65d1&1ﬁ8]°3 &%@%ﬁ%@ B4, 0l hid8h 02,8 Dh@Rbro-1-[2-(3-

mﬂuoro methyl—pyrazol 1-yD)-phenyl]-ethanol (0.140 g, 0.45 mmol), and NaH (0.022 g, 0.59
mmol) were added to anbydrous THF (10 m!) 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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20 pyrazole (0.230 g, 2.8 mmol ), Cul (0.190 g, 1 0
mol ), K2CO3 (0.863 g, 6.25 mmol),
(1R 2R) - N, Nr - di met hyl - cycl ohexane-1, 2-di am ne (0.071 _
w(gmgg)gﬁgﬁmal) and toluene (10 m) were conbi nedTVER2807/087068
m pressure tube, and the m xture was heated

[2 i%@ﬁhm@me@al-nym@weﬂamw@b] CfhY L DY LR 808D -k >90 %
oSt SR gt W RLRRE iR BRIEE U B e Renroval
of @hd/eeﬂﬁterﬂa&i&te&(OQﬂLgfjeL-prmﬂmﬂ phed§labdniieh(Ovieg, 0.48 mmol), sodium
car@s;.gﬁé (Bt ¢ 506 mTOIhciRA e Hiaro BB BHEY (RRbsA RS palacd I (15
0. &#l o 3%3?% élrs]%qgfv{[g&g:y wlg)smi’é AF et @0 HMWIJO é@m@) {n'a microwave

vial A%h&hlabivas 2ealcd-amdtrindiop ynigizied wis ycbjedph dreydjcr@y®edetator at 150°C
i fluoro-ethapol (0.120

for(egping 4IRS T2 IAMABLGLE R4S ewra%nﬂ%)‘%%a&? WP CopRRBH L tg sive crude

anvl:a
- prdEL PN BB B égg;g%%ﬁﬁ%lu% and purtficd by preperative HPLC

10

15

20

25

usﬁg%e@ﬁ:ﬁﬂzp,/THA&s dolomErsysted toig)ve (Ghd- a@gg@@{ét(( agggo-@ [2 2,2-

oo e BT G P - LOBER PO SO TRy g henyl

%}%%&ﬁ?% TR e et Wﬁ"(ﬂﬁimmsom 5 (ppm) 3.2

was ad and the mxture was filter
(m,me) Bi35t (e tlE)a 3 0 ¢o hH 6 $tse ), €. &5 (we 18] c6.0%161, IH) 7 45 (d, 2H),

73 40 1M oBE iR Rt 5 O T D3 do- asc
for 12h. LCMS indicated the conpletion of reaction

Wi t g 1desish feheRis QRS2 - At o M- M-t-8mS 6 4 LIZER b e thyl Hvrazel-1-
give a C@a%#ggdﬂg&mtrﬁ%&@ emy_%ﬁ%uﬂﬁ}dét-lvﬁ-ﬁmlﬁﬂ mnlomc acid

H20 (1:1 fative HAPLC usIng

MeOH H20/ TFA as sol vent systemto g| ve
(S) - 2- ami no344- ( 2- amwé o

{144-chl or o- 2- ( 3- net hyl razol - 1-y1) - pheny1}-2, 2, 2-t
rifluoro-ethoxy} OH

pyriraidi ne-4- y1 yIOI pr.opi Qni ¢ gl as a TFA
salt. LCVS: Mrl= 5 MR 00 , CB30D): 8 (ppm -

2.30 (s, 3H), 3.10-3. ~‘ . 4.20 (t, 1H), 6.32

(d, 1H). 6.74 (s, 1H) 0Yq, 1H. 7.38 (d, 2H.

7.50 (m 2H), 772(m1|—|)Nﬁ!90(m3|-|) 6.19

Synt hesi s of

( 5) z;z wiifoos nm@oa»hem)@rqamnw[&si@ 1 drromel) 3Srdimehy] pyrazole

e G e G UL

meé%Eyltdykioﬁem@ppmMm@ mom&grmj nﬁﬁcﬂpﬁmﬁtﬁlueﬁﬁ(l() ml) were combined
descri bed bel ow. Ste 1: Synt hesi s

in &%mé prqssure M@lanﬂltb@ mﬁw&t&kﬁ-@dﬁ i3 Q°|q (il pathoempprature) for 12 b,

| Th% nF ?Jgrgggelf ?a%ﬁaé%?%ﬁpﬂt@&f%{ B8 ml), brme and dnied

ov&@b&hh‘ﬂ@ﬂf%& (]E&Qn@vam bf solé@ﬁ gmd:r)lddpmﬂmtsﬁrhmh Vs Wﬁed by ISCO
(ice water bath) over mn The iice water bath wa

colpapheunatagiaply byingn-14. %wrkafrl BCBEAIHPKARE PSR g%é -[2-(3,5-
| d
iR 21 3P Shcrl ) BRI Bral Bt 81 RL L T
nonpianed- @g-drdh&mrp@nhﬁme (0\0% E, @:éirpirml) o268, ¢ dignethyl-pyrazol-

-yb?ﬁ?@'yﬁ?%ta%ﬂﬁé@(: b 0 b erp 45 Bl Sk H3RE Y ppymmo) were
adc%gg Eiﬂgydr Rong N £all) WREeLhitloREn Finlospfedt . TRORActidNak Kk Birred at 40-

50 nil), dried over SOdI um sul fate
45°&hfbr 6dn amdltheatcedleti(bog)mteml@r@ure and quenched with water (0.2 ml). The

e VLS AR BT PRI S
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2- Brono- 4-chl oro-benzoi c acid nethyl ester (12.4 g,

50 rnnol) in toluene (200 M) was cooled to -70C, and

trifluoronethyl trirnethyl silane (13 m, 70 mmol)
Wo00847¢8d. WO 20081073933PCT1US20071087068 PCT/US2007/087068

LS RS B e R oS 0 95 o)

wﬁlemgaﬁém@@v@{nﬂe,fomfvhﬁgrswﬁl ch it was stirred for

10h at room tenperature he reaction m xture was
concBstoredeantermedjripd0 A& ghlupdorono-phenylalanine (0.10 g, 0.48 mmol),

sob i PR B O S PR i Bebigrinbemphospig)-peladiom(Th

(18 il .01t BB oI at diseslsedl inssalixned IfFMECNER Dy bnd HOO (2.0 ml) in a
nil) and 6N HCl1 (100 ni|l) was added. The m xture_ was
migepravarviahsThowmat wies seied, fed wastim maduiearshseed inthe pHerowave
t
ref i LN A SRR (e e BRI Re Py B dompgmimated to
eiWadiCdBprotiktehich rvas @issdledrin Me@iHardk Hﬁm (b‘]/)eandsmmmmby preparative
e e R  EBB e B Dol amio 612
(3,3?41'%1%1}11-_ y ; iDL mehAt-0, A Nt dRy BB M G in-4L)-phenyl]-
préRomit asid-ad a AHACs0 (IHEVISE Ma—zzz tHAINMRAHO6 Mﬂﬁam@m & (ppm)
(2&0 70% . 1H NMVR (300 8?18"‘)2
4.3 t,lﬁp 339 m¢ HHL1H2S Gm.gdhs2 §p|)(s, 3@9,3%,19(3]Z 92 (m 3H) 7.68 (m,

-4 Ej n EO(P& THF
2%8%5?1‘?4’5%’87'%) ﬁﬁ%ﬁ; 2 ’g?ﬁ’edgg&e E@Wasﬂs%v\gz ~added
5- 2net hyl - CBS oxazaborolidine (7.76 g, 28 nmol) under
. ni t160den Syattesistef (Se2-Ahinoe-M-(3-amend-b- 222 -Hiifluoredl -i-(3-phenyl-
room t enpetadolil evlf-pherdfl]-sihvxThpvriaddin-9.v)phenylepropivnic acid
cooled to -78C (dry icel/ acetone bath), and _
1- ( 2- br omo- 4- chl or o- phenytjx 2, 2, 2-tri fl uoro- et hanone
(40 g, 139 ‘mmol) in THF m) was added dropvvise-
over 2h. -The reaction mtdre was allowed to warmto
' ' t hat terrperaturefor 24 11

! s renoved, and the
mxture was stirred i, r renperature for 4h. The
organi c | ayer was separated, concentrated and

re-di ssolved in ether (200nNH,). The aqueous Iayer was

extracted with ether (2 x_ 200 n|I . _The conbi ne
or gadc Inlyeses! (Eiadomphenel-ciianal N34 ¢ 1Ndm0()43sphmd pyrazole,

(. g154) 3 1%%115}’@1)96“/6(@%%@ A Y 30 d 4D %'2‘9@%2 1F%P£5‘3Qa{31ROER)-N N

ol'vént urif

dingahylrogclohecmet 10t daptiye ((502802,2.2 mnbdh atdm[ueae él(hﬂhB wme takenin a
hexane as solvent to give desired alc

ho
20 gyl pesgure 9gisgpd thymipiSoken heetsg 25 1) %ﬁ%l W@@Pm%ﬂ?ebfw 12h. The
YN ) g it 1220 . iy i
ov2 8odiuge Bt YR cavB0Of $aleant give 4 drude pidut) Bbidkhess purified by ISCO

o 55 U D ST bl b oo
mﬂ%ﬁ& 1£2 hemrpy%az%z-z ﬁLbﬁé LGharRl el

m)4chloro 22tr|$?uoro et hanol

( 152@59;10-5146 -0&hinro mynn@dmﬁéﬁ M/] o 27 tineol), 8,238 trafluose-1-[2-(3-

pheoPy S SRR IRE TP 20 SR MNP 81 .31 mumol

werekd84d @ ank dl%uﬂ‘IHF) (7300 uh@éueREgdnBAmBkphaye rﬂleqeamioﬁewhs stirred at
in a 250 pressure tube and heated to 130C (oil

bath tenperature) for 12 h. WD

2008/ 073933PCTPUS2007/ 087068 The reaction mixture was
diluted with ethyl acetate ant washed with H20 (4 x
100 m), brine, and dried over sodium sulfate.
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. sol it 7 S S L

7.30(d, 1H), 7.50(d, 1H). Step 4: Synt heS|s of

(S)-2- Am no- 344-( 2- am no- 6-

f‘R-144-chl oro- 2- (3-net hyl - azol -1lhen 1 -2 :
wOo2ods/d769361 uoro-ethox'din-4- | - then 1 o0 oniPETAS2E7/087068

401G forchh G4 1790 LA RO FIREEINLTE: ) gty watos (0.04 m).
T )
T SRy ot 55 BT 35 0o
oty o i e o B s L
m Nno | QX e , an
whighoyas @@F@Y&%ﬁ%ﬂflg}éﬁ‘dﬁ)ﬁlﬁw}a}l@ cked 500 n RB flask and

hea t 24 1
T B shf JOEAL ] EPRERA LRt Rl g o
soditra carbophte(0.650 of 0.4& amx(d}a @tml dwhlme(ﬁﬁplteuV@homme)-pallad1UHI(H)

ey 0 {0 it el G oo pip oG el gt omb i o

midBRREvIH. t'fhebsﬁ&l'\ﬁas(skélgd rﬁh)i reakfién &ﬁkfdﬁé’\ﬁramm’daﬂmﬂﬁeﬂwrowave
to give crude BOC Erotected product, which was taken

Teacior IH&SO(’@(f@r i), T wmqw@ﬁqd anh therfilivetg s aaeentrated to

heat e THR
SRt e eBh Rl MtBR AR IRIE -t Pittea vy
prép%ﬁﬁ@HPLCﬂEﬁigﬂM@O@—ﬁHzOﬂ@?Ms)soa@dt senreett Fiad é&j 2 amino-3-[4-(2-
Separately to recover the unr eact ed al cohol gzdm-ét-yl)

ammoa@f{g 2@¢trifloered- h[ﬁ@%ﬁl@%ﬂ@'@e - yu;@.ﬂ@Xé’é

t h t
P PREG e TR oute BREY Bl BT oA (08 M £D-0D): &
X 658D 06 1) \R006(S) 114)71.30-7.48 (m, 7TED,
‘Pﬁﬁifg’tg?ofﬂ’%mmwﬁn {4508 1, 66 0 1 ) 19035745 .

7@&%355790@Lt4éﬂp§riﬁt(@rléﬂ)ms rai sed to 58C and the

above acidi c aqueous soI uti on was added dropwi se into

the6%f f gvntw'e&l of [$11- WRHOY -I&a{%ddﬁnin%%% éotnﬁlmi‘@l' Humethoxv—z- |

Ao henyil-
~ bet ween & etT ool - a u UII

preci pi t REQORIGACH oo ¢ | tered and washed with hot
“water (50-60C) (2 x 200 i) and dr| ed to gbve ‘crude
(S) - 2ami no- 3-{ 4- ( 2- am@\ 4

{ R-144- chl or o- 2- ( ety 20| 22« 300 1-2,2,2
-trifluoroethox s élonlc-
acid (26.8 g; 9¢ ; S anal yEsJHs i ndi cat ed
t he conpound rity we abut 6 97 % 30To anhydrous
et hanol (400 M) was adedN.SOBL2 (22 nml, 306 mmmol)
dropwi se at 0- 5C. Crude acid (26.8 g) fromthe above
reacti on was added. The ice wnwter bath was renoved,

.and the reaction mxture was heated at 40- 4%§-f r ,
6- 124G Tnpvers wbosgavendn e bnpreven! @0 P OyaoD, 4-methyl
Pyt BYﬁj?‘i £, 858, 1Qu!( 0857 £56. ?gxgrg %{%ﬁ% tatg ¥848hol), (IR2R)-

- NN Odni¥ihyl-cfé16ha@neq isdianting { @07 Wa). ﬁﬁmhcﬂhhmdz’(edileww (]’0 351 were

saturated Na2CO3 to adjust the pHto 6.5 o r
corgoped g2 ek PERETE SHhsd bR 5 ﬂéf“w% W&%}éﬁ%ﬁd’eﬂﬂgsﬁ (gipath

tméat%g %{u‘égﬁ)%%% ﬁh\éﬁrﬂ%&/ LQRE (&ﬁﬁteé %ﬂmth%l aIBﬁte%lama@,ﬁéh with H20 (2 x

cet at ayer ~was washed wth brine and
20 a1y (bﬁﬁé raatl edicd ovgn sodindd sfapt. Bemoiel ef savertigpys: pwdp ppoduct,

By v SRS a R S SheRhIA L &g i eranc s

t M0y G-phenyl]-ethano] (90
sol?&%lt %&!ﬁ&@ﬁ % %’ oﬂgﬂ(?rg( 9)5- %g/elﬁf&(yr a(grorlhéthfdz%rxﬁ.ﬁﬂ enj)yf/l@-]'p eny ] -ethanol (

mgR-trifl uoro ethoxyl -

(Job3g 5, #i%%%ﬂ%e%f"{)@%s@m”%% 540 S b BL Blnol (0090 &,

0. 3%3%}&%4) ’ g 4bimi mmorogvyﬁﬁﬂmneh ﬁl@-phbnyi}alzl)tertz 25

85 (m- 214) 65 (m 111),

2H),6.35 (s, 114), 6.60 (s, 114), 6.90 (m 114) 7. 18
(d, 2H), 7.45 (m 214), 7.70 ¥d, 1H), 7.85 (m 314).

6. 20. Synthesis of

. a7 ey e Y, A - . 7 e
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(S)-2-Am no- 3-[ 4-(2-am no- 6-

| R-144-chl or o- 2- ( 3- et hyl - pyrazol - 1-y1) - phenyl] -

2,2,2-trifluoro-ethoxyl-pyrimdin-4-yl)-phenyll
Womﬂ&pvﬁ'éiiﬂ c acid ethyl ester (22.2 g 38.6 15 PETIBS%OG'UOS?OGS

o R PR s A, ke P 1h5” 13 12 i, o

(oad%dl 53 hamé! ?a@ﬁd &mibithed hhr@myw@wﬁtehﬁmﬁd Abatb @M 80°C for 45 min.
nperature for 12 h. THF was renoved, and water (100

Tbm rynxwis wag ﬁé@red @nﬂ Rengealihigde To dhayesiduh & Ye methenol in DCM (50 mi)

v gl ofhe g e, ARG A BACEh J Biypepdo produc

whidOwad tak&ﬁmo/ﬁ() % m & DCM@(EﬁﬂXa&G@tlﬂtd foar30 rbidufés baobm
in water to adj ust the pHto 20 6.15. The tenperature
teppgatugg. deldMiSgndigated hecroppetipp rfdhrrepstionayith dgsired @roduct. The

SR 50 RGP BE B, B m ot

Hoe(1nt)parmgelirdicd Gy prépardiv2. HRIpO nsiag Mﬂ(ﬁﬁ/[H@@fNA as solvent system to

rec pi tated solid_was tered

gﬂﬁ(g t'r?gélm tlér 2(%11@@62: 3- ‘%ﬂzﬁf@-ﬁ%-mamx %9@6%?@91?1%&201-1?1)-

ph%g{ﬁ %ﬁigﬁg&%}%l% ?ﬂq@@gzol i- yl) phenyl] -2, 2,2

-tr mammm-ie#my‘mpmm(mo NHE, ¢ DROIR5S (ppm) 2 20 (s 3H) 3.22 (m,
DAL g o B hirat 96 & HED o B e sl o he7 4BGen 110, 726

.wpp&%fm“ﬁ%ﬁ%z 41 A5 1400, 0Dy 0

6.42 (s, 1H), 7.10 (s, 1H), 721(m 1H), 7.60
(m GAIH) S@ﬂ&sﬁdj!&ﬂ-@nﬁn%-[@(ﬁ; rﬂ__@___lﬂg-ﬁ-{gﬂ§}2,2,g-tnﬂgor0-l-@-{3-
2008/ 073Q&%Wﬁx&#&?&l@ﬂﬁﬂ&ﬂ%&l]&tﬁdxv}%rntdﬁdﬁi—g-ﬂ)‘-nhenvll-Dropionic '
(S)- 2 Amgpgig 3- (442-ami no-6-[2,2,2-trifluoro-142-thiaz
ol - : s

yl - phenyl) et horyl - pyri g di n;4-_01- phenyl ) - propi oni c

acid NH2 To a 40 ni rowave reactor, was added
1.04 g of 2-fornyl pHeny boronlc acid (6 \

nrnol es), 1.14 St 2 69 1Y
240 ng of pall g |
di chl ori de (Pd °h3 ATl es"H2 Then, 13.8

m of 1M Na2CO3 (13. 8 : )' and 10 M of CH3CN were
added to the mxtureCFThé“*réfN:tor was seal ed, and the
reacti on was run under m crlonwave at 160C for 5

m nutes. LCMS shows conpl efNfen of the reaction with

i B O BB ey D 23R Bt BT B blL SR fibyracole
(0452 @16 oBNCGUILE0L I8 g, Af4 watcdy, Kye0e (207 g1 § mimol), (IR, 2R)-N,N'-
dm%éé?l SR Rl VR 0A (o LIS B Splusee Hi0gl ctere combined

fi
in f@@ﬁﬂt BSrOUI! ARAnDHRhbd 8, Bhe RIUIT oil b temperarare) for 121
Thmeacmnnen(mrm e di?])hfb)i wmh gihykagetiateand washed with F,0 (2 x 20 m), brine,

sphi ne

' andéc&%q?l} O%fég%ﬂﬁél% &ﬂgenz ggk]’&d(%g?égfﬁﬁt %fve a cru 3 progu@t Whlgh was purified

by BB eaesin c%rdﬁlatggﬁﬁﬁjf deihy @eld‘% e?g 136048 )n ASka88 gs_l_gcﬁvéﬂt to give R-

of anhydrous tetrahydrof uran wer e added.
2,2 245 flroregl-03- (’imerh}thwmi—ﬁwl} plnemaft}rgﬂmpl drfegl 1. 02

e 5 dithisP pimidhs fid et s e G R 192G ety

BEOTL] U R p eS| éthz[t[(ﬂ 1.8t 7QBMhin8NPAIdataH €0, 98(es, Nioghnoel) were added
pyra teyaﬁl ch ]S @ f N HC1 V\g}s) addedg)and %he )

to apbydronso hHKi (9(@ Hﬂ)su]We% agitrogeachtresphere. Thereangoniwag siésed at 4045°C

F n.v
for 4B iRk EPYS Ruvcbr RS PR CHI SRR 4 WBag0. e T
conbi ned CH2Cl12 | ayer was dried over MgSO4. Rermval
of solvent gave 262 ng of crude product, which was
about 95% pure, and was used 3% next step w t hout

further purlfl catl on.
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di oxane was renoved in vacuo and the resulting
m xture was extracted with nethylene chloride (3 x 50
mLl). The conbi ne nmethyl ene chloride | ayer was dried

woYRR MDA, WO 2008/ 073933PCT/ US2007/.087068 Regmiedo7/087068
of solvent gave a crude product, which was taken to

repiion tslei@pe W@aewncmtrw:d nogive ﬁﬁoﬁrﬁeﬂhlméﬁ&%ﬂﬂdﬁﬂuom 1-{2-(3~

e o BP9 oG e P Bpoalonune by LOMS)

whigh ebam@ﬁeaqﬂgedmemﬁwaiﬁgsw@s stirred at room
t enper ature overni ght. .The trifluoroacetic acid wa

t henlheerredesiatamediais8.760 g@uhré—mr@%@l@n hebsainet (0 ‘Wﬁu% B 0 mmol),

A 20 Bt B el P R pepatcomc
(36 THR0D3 Wirhl) decddiTioMedSla\RIRturB oEMBEN ANl Wrid EID £20 ml) in a

TPA. Solvent B from 10 to 90% over .4 m nutes; Flaow
micepveave yighy Lie wial wes sealad Andspetion mixtyre wapdgeted fofias: microwave

regr\sfc;lr a; lg%%( '{I'?]ng{ N%Qég@:% f%@%ﬂdﬂ? ﬁ]}rgag 1&?%&'&'{1&&&(1 to
give g cridd ﬁro(dﬂld:i wilichJvas ddssblar)sq i MeDH 2 Ha (1 TI) dad pified by

pr@aé@vez‘ﬁ’Lfa Bing I\feoé’%l Q/féé} a8 95’1%@1’[(%5'#33@ givg (S) %?131@0—3 [4-(2-
HIIK{%—(S &-23.2- §Mﬂﬁ)¥@§£§ (?fmethyl—p az0)- l-yl)—Phengl} ethoxirﬁ—pynmldm-él—yl)

22 Am ho- 3-44 am no-6-{2, 12-tri ro-1

_ phelwl]”fpﬁ)plomc acid as a TFA salt. LCMS M+l""514 'H-NMR (400 MHZ CD;0D): &

ope S @pg%g; DS o), 3% B 3 Y ARV, 1, P08, 10, 7.18

| (nﬁgﬁ;ggr.ﬁﬁ@wwpcn@ 4B, 288l b UP§ Pl 4An (pyri din-3-y

15et hoxyl - pyri m di n-4-y1) - phenyl | - propi oni ¢ aci d;

( S) 62A8AniSyetiRsiboHf(H)-2-amino-3-[4-(2-amino-6-{1- {4-chioro-2-(3-methyi-
{2, 2, 2- t mpivichaod:1 oyli-phekvi}+2i200-tviBusiodtithxdhenmirhidiet4vehyphenvl]-
1-ovrim @irBpinitlacid phenyi | - propi oni c aci d;

(S)-2- Arni no- 3- (4-{2-am no-6-11, 2, 2- trlfluoro 1- (4- '

t hi onhen- 2-yi - phenyh- et hol - oni m d| n-4-y1ll-nhenyl) - pr

opi oni c acid; - : 0O

(S)-2-Anno-3 ff {6- [2 22-

-1-yl -p

heny1l) - et hory o pi oni ¢
acid; and - ‘

(S) - 2- Ami no- 3- (442 and > 7 f 1 ubbe-1-(4-11.2
,4]triazol -1-yl - -pyrimdin-4-yll-pheny
1) -oroftionic acid 3 F?i\'/\\' N%

1—(4-Chloro-2-iodo-phenyl}-Z,2,2-triﬂuoro,—,ethanoi (0.840 g, 2.5 mmol), 3-methyl

pyrazole (0.230 g 2.8 mmol), Cul (0.190 g, 1.0 mmol), K,COz (0.863 g, 6.25 mmol),

(1R,2R)-N,N'-dimethyl-cyclohexane-1,2-diamine (0.071 g, 0.5 mmol) and toluene (10 ml) -
were combined in a 20 ml pressure tube, and the mixture was heated at 130°C (oil bath

. femperature) for 12 h. The mixturc was diluted with ethyl acetate and washed with H;O (2x

20 ml), briﬁe, 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 1-[4-chloro-2-(3-methyl-pyrazol-1-yD)-phenyl]-2,2,2-trifluoro-ethanol (240
mg). ‘ |

1-[4-Chloro-2-(3 -methyl—pyrazdl— 1-y1)-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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propionic acid (0.176 g, 0.45 mmol), 1,4-dioxanc (4 mi), and Cs,CO; (0.533 g, 1.64 mmol)
were combined in a 20 ml sealed tube, and the mixture was heated at 100°C for 12-h. The
mixture was concentrated. To the residue, 10 % metlianol_ in DCM (50 ml) was added and
the mixture was filtered. The filtrate was concentrated to give a crude product, which was
taken in THF/3N HCI (30 ml/15 mI) and the resulting mixture was stirred at 40-45°C for 12h.
LCMS indicated the completion of reaction with desired product. The mixture was
concentrated to give a crude product, which was dissolved in MeOH and H,O (1:1) and
purified by preparative HPLC using MeOH/H,O/TFA as solvent system to give (5)-2-amino-
3-[4-(2-amino-6- {1-[4-chloro-2- (3-methy1~pyrazol 1-yl)-phenyl]-2,2 Z-mﬂuoro—ethoxy}—
pyrimidine-4-yl)-phenyl}-propionic acid as a TFA salt. LCMS: M+l =547. 1H—NMR (400
MHz, CD;0D): & (ppm) 2.30 (s, 3H), 3.10-3.30 (m, 2H), 4.20 (t, 1H), 6.32 (d, 1H), 6.74 (s,
1H), 7.0 (g, 1H), 7.38 (d, 2H), 7.50 (m, 2H), 7.72 (m, 1H), 7.90 (m, 3H).

6.19. Synthesis of ( S)-Z-Ammo-S [4—(2—am1n0~6-{R-1 [4-chloro-2-(3-methvl-

- pvrazol-1-vl)-phenvl]-2.2.2-trifluoro-ethoxy}-pvrimidin-4-yl)-phenyl] -
propionic acid ethyl ester

NH

a e
N’N o7 O~
CF, 'NH,

e |
The title compound was prepared stepwise, as described below:

Step 1: Synthesis of 1-(2-bromo-4-chloro-phenvl)-2.2.2-trifluoro-ethanone. To a 500

ml 2 necked RB flask containing anhydrous methano! (300 ml) was added thionyl chloride
(29.2 ml, 400 mmol) dropwise at 0-5°C (ice water bath) over 10 min. The ice water bath
was removed, and 2-bronio—4¥chloro-benzoic acid (25 g, 106 mmol) was, added. The mixture
was heated to mild reflux for 12h. Progress éf the reaction was monitored by TLC and
LCMS. After completion Qf the reaction, the reaction mixture was concentrated. Crude
product was dissolved in dichloromethane (DCM, 250 ml), washed with water (50 ml), sat.
aq. NaHCO: (50 ml), brine (50 ml), dried over sodium sulfate, and concentrated to give the 2-
bromo-4-chloro-benzoic acid methyl ester (26 g, 99 %), which was directly used in the .-
followihg step.

) 2-Bromo-4-chloro-benzoic acid methyl ester (1.2.4 g, 50 mmol) in toluene (200 ml)
was cooled to -7 0°C, and trifluoromethyl tz;imethyl silane (13 ml, 70 mmol) was added.
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The title conpounds were prepared using the general

approach shown below. a NN NH2 (H) CF3 In this
woeheseaseds, tetra-n-butyl ammoni um fluoride (0.RSr/espop7/687068

was added to a m xture . .
Tetrabutylamonium fluoride (1M, 2.5 ml) was added dropwise, and the mixture was allowed

“to warm to room temperature over 4h, after which it was stirred for 10h at room temperature.

The reaction mixture was concentrated to give the crude [1-(2-bromo-4-chloro-phenyl)-2,2,2-
trifluoro-1-methoxy-ethoxy]-trimethyl-silane. The crude intermediate was dissolved in
methanol (100 ml) and 6N HCI (100 ml) was added. The mixture was kept at 45-50°C for
12h. Methanol was removed, and the crude was extracted with dichioromethane (200 ml).
The combined DCM layer was washed with water (50 ml), NaHCOj3 (50 ml), brine (50 ml),
and dried over sodium sulfate. Removal of solvent gave a crude product, which was purified
by 1SCO column chromatography, using 1-2% ethyl acetate in hexane as solvent, to afford 1-
(2-bromo-4-chloro-phenyl)-2,2,2-triflucro-ethanone (10 g, 70%). 'H-NMR (300 MHz,
CDCls): & (ppm) 7.50 (d,1H), 7.65(d,1H), 7.80(s,1H). '

Step 2: Synthesis of R-1-(2-bromo-4-chloro-phenyl)-2.2.2-trifluoro-ethanol. To -

catechol borane (1M in THF 280 ml, 280 mmol) in a 2L 3-necked RB flask was added S-2-
methyl-CBS oxazaborolidine (7.76 g, 28 mmol) under nitrogen, and the resulting mixture

“was stirred at room temperature for 20 min. The reaction mixture was cooled to -78°C (dry

ice/acetone bath), and 1—(2—bromo-4'-chloro—pheny1)-2,2,2~t1'iﬂuoro-ethén0ne (40 g, 139
mmol) in THF (400 le) was édded ‘drbpwise 6Vét 2h. The reaction mixture was allowed to
warm to -36°C, and was stirred at that temperziture for 24 :h, and further stirred at -32°C for
another 24h, 3N NaOH (250 ml) was added, and the cooling bath was replaced by ice-water

bath. Then 30 % hydrogen peroxide in water (250 ml) was added dropwise over 30 minutes.

The ice water bath was removed, and the mixture was stitred at room temperature for 4h.
The organic layer was separated, concentra;ced and re-dissolved in ether (200 ml). The
aqueous layer was extracted with ether (2 x 200 ml). The combined organic layers were
washed with 1N aq. NaOH (4 x 100 ml), brine, an& dried over sodium sulfate. Removal of
solvént gave crude product which was pilriﬁed by column chromatography using 2 to 5%
ethyl ace{ate‘ in hexane as solvent to give desired alco.h01'36.2 g (90 %, c.e. >95%). The
alcohol (36.2 g) was crystallized from hexane (80 ml) to obtain R—l-(Z~bromo—4—chloro-

 phenyl)-2,2,2-trifluoro-cthanol 28.2 g (70 %; 99-100 % c.c.). “H-NMR (400 MHz, CDCl3) 3

(ppm) 5.48 (m, 1H), 7.40 (d, 1H), 7.61 (d, 2H).
Step 3: Svnthesis of R-1-{4-chloro-2-(3-methyl-pyrazol-1-yD-phenyi]-2.2.2-trifluoro-

ethanol. R-1-(2-bromo-4-chloro-pheny!)-2,2,2-trifluoro-cthanol (15.65g, 54.06 mmol}, 3-
methylpyrazole (5.33 g, 65 mmol), Cul (2.06 g, 10.8 mmol), K;CO; (15.7 g, 113.5 mmol),
(1R,2R)-N,N'-dimethyl-cyclohexane-1,2-diamine (1.54 g, 10.8 mmol) and toluene (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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wa mpenstsure. The m xture was stirred at roomPCT/US2007/087068

é\%pﬁgyalﬁ]%e &%@ gguteg etgyﬂ &cgﬁje ea&d B{}sﬁ%%lﬁl %ﬁét(ﬁtxel 00 ml), brine,
ancf(#le oV ?W gﬁ?&fﬁ dRERER of SslveRGapE & Shlde Préducyivdich was purified

as -crude product, which was used
by ISCO emunmtcép)matbgmpluy fising HrdP “pghivi Reeadte Hhhexqne asrgpdvent to get R-1-

4-aharoci-eaRy - egaralnl- Ry R 2 pER R Ehahd) AT, HNMR
409z, cgﬁﬁe@ﬁq&?'z §0(s, CIEDE4.9804, 3}'6936%@ U, md 1H), 7.20(s, 1H),

stirre enperaturefor m nut es.

7.386AHN - 306 1(H)chl oropyrinmidine (1 eq.) was added, and
WO §008/ 073 S T .U 207/0 063 the -ﬂ__‘

' ashied ed SO4andthe -
sttt e 2K byl et S AL S S, etﬂanol 1778,

B e T D L i i o

but%s;’?c%% Emﬁn{éo Blopiris 8MaYE. o3 @,I 5 1Cmﬂtoih)l hjdadjodane (250 ml) and Cs;COs

bor ono- henyl al ani ne (1_eq.)

(79@&:g,t25h4lmmol) @Vﬁ(@oqﬁﬂymem B~ n{agkelsh %00 dwCRB %sk gn(? fheated to 100°C (oil
bat%h%%ﬁoéﬁp lg 3h p ¥h@ ﬂ%ﬁ?‘%h BE)caPald FE MEhkdhel Ey ?ﬁEMS After the

e mxture was heated
corhpRfiod Of th® réticion RifeHi e rowaoelodad 68T, omd vt (aﬁ&mlq} and THF

led, filt d th h filt d
(4&“0'&31) %&%@deéh@%w@%%%s&?@gé% RS windo ity Bl (150 m). The
“S' Ohs TR O BRIE R é@@ﬁ&eﬂ%ﬂky%&@{ \WHich was taken in THF (400
I"'ven

syst'em ure fractions
mI)NSN?HQDmO il mummwmm ait awa&@ dion 12hh TP waEgmoved in
was then suspended |n

vagupe e p?ﬁ:rgggmg@qbq:% zpﬁ:é w3 gata%cttec%gntg 1§opfcmy3 %%833 £2)% 100 ml) and

- co:?c%h‘g téc-ir ?%ﬁ?ﬂ%tto reb N erdh ANArBLct St &5 RY- Braces of remammg orgamc

ro-142-(pyriclin-3- Xloxy) pheny1] -
solethtaverd renpwed fiiodh the4qydgus fraehign yndes vagiushi ¢ aci d.

% ' é T %\(a:ﬁwaiéq;%gfoe@%eé CDa‘llar_gemp?ra%Tg goétiﬂ?er %.g& ?E[ %Hér was added

Hggg (4?3":9& 83 "/Zﬂl &Qte?laﬁh wazer%o@ ¢hl) @k 5086 BROH i, wkh to adjust pH to

am no-
6.152 mﬁiempar:ﬁﬂlrmw@ raisad (oY @@‘il the ?b‘b‘i?yf)cldﬁﬁ aPeys solution was added

P ho 'ﬁWF{h% b%m din- aﬁ%ﬁ@@%ﬁé{uﬁ%@%g f' L R0k ?ﬂﬁﬁjon in water so that

the“pﬁ Qab Hiam%i%%d ?edt&éeﬂmml 8 l@)s Updi/cdrmpletit) of dditimy pegipitated solid
wal ﬁ)te@d,a’ml rcasiged] with Bot water (50 éO"C) %2 X %H?) ml) and dried to give crude (S)-2-
amj oﬁg—l[g-(%r rlanifi%oug {ﬁﬂl—fp ﬁﬁé%cf-iz% gﬁrl%h%)ﬂ o}%\?‘(%ﬁo%-gh%‘j%h&ﬁz‘lp@ 2 ltrifluoro-
ethQ)§ P-pMﬂildﬂC@%@thcﬁl BphidhiBacid (6.2 ) 95 %)25.CMS andiPLC analysis
WA DL D CARON S OR TROR N

8- 63o(eflnydtbs ctflasst (46b mblids added soc12 (22 ml, 306 amol) 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 et_:hyl acetate (2 x
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30@@1)2[&])16 c@mn e@ gthyingetatqiaggr vas washpd with brine and concentrated to give

%ﬁfzcrﬂé‘ezestt&l;ri (?Ii[’ig: %uri’fy ()£9 -97 c(a)z The cru(?e ester I)]ag;l )the tﬂqunﬁeji by ISCO
cohﬁh‘ri tiFofhafbpr C[%im 4rsmlg}5 %84;@3:&813 %rIDCM)aml\@natbl dve (HE2NIRno-3-[4-(2-

w5086 i -4 lore 236-moba Pyl - PBe £ 2. ooy
PP ipbeny ! o A c3p 006 700 ST Ry 9798 0

L@Msrmaz el 57%; YH-NREMbD-MHz, CD;0D): 3 (ppm) 1. 10(t 3H) 2.25 (s, 3H), 2.85
propi oni

th d 4-
it 2 GRG0 M@,(qoé@%@?»sasylﬁmﬁ@ Rsdtors S8 . 140, 78 (@, 28),

_ , 5 (m 1H), 7.31 (d, 2H),
7'%%3 7?9@ %@?’&mﬁ ~ 358.08 (s, 1H), 9.03 (s,
1H). WO 2008/ 073933PCTI US2007/ 087068 6. 23. Synt hesi s
of 6.20. Synthesis of (S)-2-amino-3-(4-(2-amine-6-((R)-1-(4-chloro-2-(3-methyvl-

(S) - 2- A 1p3fsrol 3 -Aipliva v 4222 tPiflubt dethiexvp virdsidihdor o

- 2- X‘l)phenyl %groplanmc acid
t hi ophen-"3-yT-pheny oXyl - nyri m di n- 4- 141- pheny1) -

propionic acid; (5)-

2- Am t t 0- 344- %ﬁ am no- 6-{2, 22- trlfluoro 1- 1} 4-f | uor o-
2- (4- et hyl t hi*ophe rrap di n- 4-
y1) - phenyl | - pr opi
(S).-2-Am no- 34442
ol -4-y1)-4-

f 1 uor o- phenyl | - 2, 2Nza. tiolFﬁI L'}bv\ié'\bt hoxyl - pyri ni di n- 4- 14
n)-phenyll-pronio C/aCId |

{S)-2-Amino-3- [4—(2-amin0~6- {R-1-[4-chloro-2-(3-methyl-pyrazol-1-yl)-phenyl}-

5- di n'ﬂrl]ﬁﬂyl -i soxaz

2,2,2-trifluoro-cthoxy } -pyrimidin-4-yl)-phenyl} -propionic acid ethyl ester (22.2 g, 38.6
mmol) was dissolved in THF (220 rhl) and water (50 ml). Lithium hydroxide monohydrate
(5.56 g, 132 mmol) was added. The reaction mixture was stirred at room temperature for 12
h. THF was removed, aﬁd_water (100 ml) was added to the residue to get the ciear solution.
To a | L beaker equipped with a temperature controller and pH metéf was added |
H3PO, (40 mi, 85 % in water), water (300 ml) and 50 % NaOH in water to adjust the pH to

6.15. The temperature was raised to 58°C, and the aqueous Li-galt of the compound was

' added dropwise into the buffer with simultaneous addition of 3N HCI so that the pH was

maintaitied at 6.1 to 6.2. Upon completion of addition, pre:c1p1tated solid was filtered and
washed with hot water (50-60°C) (2 x 200 ml) and dried to give (S)-2-amino-3-{4-(2-amino-
6-{R-1 —[4—ch10r0—2—(3-methyl—pyrazol- 1-yD)-phenyl]-2,2,2-trifluoro-ethoxy } -pyrimidin-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;0D): §
(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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6.21. Svnthesis of (S)-2-Amino-3-(4-{2-amino-6-[2.2.2-friflucro-1-(2-thiazol-2-
vl-phenvl)-ethoxy]-pyrimidin-4-vl}-phenyl)-propionic acid

N

S OH
O SN NH;
I
NH,

To a 40 ml microwave reactor, was added 1.04 g of 2-formyl phcnylboronic acid (6.9
mmoles), 1.14 g of 2-bromo th1azole (6.9 mmoles) 240 mg of palladlum bistriphenyl-
phosphine dlCthl‘Ide (Pd(PPh3)2C12, 0.34 mmoles) Then 13.8 ml of IM Na,CO; (13.8
mmoles) and 10 ml of CH;CN were added to the mixture. The reactor was sealed, and the
reaction was run under microwave at 160°C for 5 minutes. LCMS shows completion of the
reaction with desired product. The reaction mixture was then pbured into a separation funnel.
Then 200 ml of methylene chloride and 100 ml of water were added for extraction. The
methylene chloride layer was dried over MgSO,. Removal of solvent gavea crude product,
which was punﬁed by 31hca gel column chromatography eluting with hexanes/ ethyl acetate
mixture (5/ 1-to 2/1) to give pure 2-thiazol-2-yl-benzaldehyde (0.5 g, yicld: 38%).

To a 50 ml round bottom flask, 184 mg of 2-thiazol-2-yl-benzaldehyde (0.97 mmole)
and 10 ml of anhydrous tetrahydrofuran (THF) were added. Then, 145.4 mg of
trifluoromethyltrimethylsilane (1.02 mmoles) and 20 ul of 1M tert-butylammonium fluoride
in THF (0.02 mmole) were added to solution. The mixture was stirred at room temperature
overnight, after which 10 m! of I N HC! was added and the reaction mixture was stirred at r.t.

for 15 minutes. THFE was removed in vacuo, and the mixture was extracted with methylene

~ chloride (3 x 50ml). The combined CH,Cl, layer was dried over MgSO,4. Removal of

| Solvent gave 262 mg of crude product, which was about 95% pure, and was used in next step

without further purification. .

' 2,2,2-Triﬂu0r0—1-(2—thiazol—Z—yl—phenyl)—ethanol (260 mg, 1 mmole), (S)-S-[4-(2-
amiﬁom,6—ch10ro-pyﬁmidjn-4-y1)—phehyl]—2—tert—butoxycalfbonylamino—propionic acid (390
mg, 1 mmole), cesium carbonate (1.3 g, 4 mmoles) and 10 ml of 1,4-dioxane were mixed
together in a 50 ml sealed tube. The reaction mixture was heated at 100°C for 3 days. Water
(20 ml) was added, and then‘ IN HCl aq. was added slowly to adjust the pH to 4, then the 1,4-
dioxane was rémoved in vacuo and the resulting mixture was extracted with methylene

chloride (3 x 50 ﬁﬂ). The combine methylene chloride layer was dried over MgSO..
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25 mM) was stirred at room tenperature overnight.

Aqueous_HG (10 m, 2N) was added and stirred for

_ about 10 rain Then the organic solvent was renoved
WQIWH’@WS%’W vacuum The residue was dil uted w t RCHAS07/087068

and exuaueu by ethyt—acetatey The orgamic tayer was
' NaHCO3 (1029, water and bri ne,
and th P drled ‘ 3O4) and concentrated to affgrd 852
ng (96.8%Lr ude ehd) crude produet, (2-
bronD 5- 1l uor o- phenyl ) ret hanol{ as a 30 white solid,

whi ch was,.used w thout furtheri purification. WO

g33JIPCT/ US2007/ 087068 To the solution of
‘ phenyl ) net hanol (0.852 g, 4N
) was added M02 (4.254 g,

5%

41. 56 mol ) Aggture was stirred at room
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1-(5- quoroifs(Sqﬂfﬂhyl pyrazol - 1-'y1) - phenyfy- 2N - NHj
Tifluoro-ethanol

11-1-NMR (400 MHz, CDC13) 5
2.29(s, 3H), 4. 90(Nﬁzn€)11 6.21(d, 1H), 7.07-7.11m(H
1H), 7.19-7.22(m 1H), 7.29-7.32(m 1H), 7.51(d, 1H).
Th elmbﬁ\@pmdhg tairm-oﬁuityl(@nmaﬁiugl fhpriz30.06wh ) weasidded to a mixture

of SYSTIR DPePIBIGE (oS oy FReREN SR ) i THF at
0°@dﬂﬁéjte§1bleraﬁfre %as %eauo%a th R 18 kbR té&ﬂ?er&hfer e Bixture was
nom t enperature for m nutes. 2- Am no-4,

stirttidet reomo tepyneravigi foe SIQ,(Ih@m gilgted @miam}rh@mtytemssl@d d@th water, brine
%}e\glrﬂﬁr?\/lﬁgé V\gﬁr%s&%&{ted al ove% I od' T re%%ced ressure % e%ve 516 trifluoro-

e resi ue was -suspen

alcHol M4 cragepridaet, Wi dhhwiiBgsedas Resl sttt ﬁ[rthe@l pugflcation,
over SO and then concentrated to give the desired

nonbehaber ¢aeds alnphet (11@0) Yrgs giosainml lﬂr@ﬁcbyqrous/\hﬂcdiowg Sodium
hycﬁﬁg‘g%gfqﬁyom%ng nylllg 2 & Wa?&ﬁ&%al?’ th(%%é%r&'tﬂgmmmre was stirred at

. rooﬂi&%ﬁi@raﬁ@e @ 30anirdte 98 - Ahg-4,6adieliloripy ridiéing 21 8d.) whs added, and
water (2 m) and

di chl ombi s(tri phenyl phosphi ne)-pal | adi um (5 ng, 0.007

mol ). The vial was capped antd’stirred at 150C for 5

m n under mcrowave radiation. The reaction m xture
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WD 2008/ 073933PCT/ US2007/ 087068 suspended in 5 m of
wat er, flozen and |yophilized to give
-(S)-2-am no- 344-( 2- anm no- 6-

- wb(Rs/h48ssf | uor 0- 2- (3- net hyl - pyrazol - 1-y1) - phepyirtusdeiios7oss

2-trifluoro-ethoxyl-primdin-4-yl)-
thelreswjting mixswieores stimed af, 803G fay?2 hs Té%e selvéntiyasaemared, and the residue

Wmuspﬁnc%é 11(1 aMﬁ%etca?S Vs%ch(\ggs \%%h(eﬁ (‘gv@;'rzrd(tgrs djg% g’ %%éé@)‘; and then
cdxfébntlét&d tolgi@®th Mesifddmoreh B3ide Grodbh, whichRad¥ed Z'_H}Lext step without
(d, 1 7.87 (d, 2H). 6.25. Synthesis of

ﬁle@)?rnmafﬁﬁaﬁ@ns 14- (2-amino-6{2, 2, 2-tri f| uoro- 1- 45- chl o

ro-2 .

met h;’l;f}g’ %Ii/orvg cglfde frodi.l)ct %1 eqr&/YVaS % ;[(oy 5 % rnluﬁgoavaﬁfe Xlal ﬁ)ntammg 4-
b@bmﬂphe@mmmm (Ceq 9,031 @603 (Q d. ) Mcgtondil (2 @dihexdted d?.anl) and

unas was pr e ar ed
: d1ﬁ119z§91%m;@p@zlghqsg m@rpﬁ}}]adw €309 eqll yT_Llaﬁ_VlaI was capped and the mixture

Wm@cﬂ aﬁ%ﬁgq(?fotr f5! rfu*n%lﬁﬁr BiaNY e ra R £%ooled, filtered

usi ng e sane approach as descri above
thR»ugh& syhihge Hlt&; B} tived boplarapyt by o kev]:rsy @hﬁﬂeqm@ﬁalatﬂremc using

vicrhaddps: @%g?(% zonih By Mo seleRtsystomd, Fhe pure

frddtiohd WRFCsoRtAHA0Ind (BndRABalld it v éﬁrrgg%}e)&m&ﬁ&é ag Zl%lnvsﬁgpended in5

i n anhydrous 1, 4-di oxane (8 nil
m] & waey frozsn sddgaphitimid, to @,@% tha prridnetr ala tuﬂh@rmmstita&tdé (TFA) salt.

¥ Lrp@ er‘gﬁ’zdorg :ff' %Qﬁiﬂrﬁ?u%tég CoRt A r[E?P i3 2yloxy)-phenyl]-
etwpg@mﬂdﬁﬁmfﬁh@ﬁ}q}@wmﬁIaeﬁ (Q.1%8k @00 %&ﬁéf’cmmb%a_ 3.05-3.40

m xture was stirred at 80C for about
(mhetys3. Slrm Ha), ¢érit(s &b, 7 8l dH), Ahn 7 5Hdmy @6),dled WadH), 7.94 (d,
2_%?@%@ gn et hyl acetate, which was washed with
H d over MgSO4 and then concentrated to give .
t he (dpsiAchorDpChh@inode { PR Ed#Tuolo- 3§4gpyﬂ2iﬂ1-‘5tylwﬁﬁ~phenyl}—
used directly 20 without further purification.

"Pﬁ&}ﬂé’ﬁ%ﬂw yreheny rgrongonic agig4 R (4801 81dn v QRsd: 3.20-3.41

234540, 30, E oy ol W ERRANTY: 0., 5.0

'2H§la2C(13(0 234 g, 2.208 mmol), acetonitrile (8 m)!

o Plsoamite-538 & C8. DhaRiossrs f Voo o AP shpesthoxy) -
1 0
PRGB! TSR0 PRACPLOMES 15335 . 20,
4, ka? (ktidt)ed. 9ﬂiﬁq,dﬂ?h725 $d,rAHg@. 4§|(ﬂ1ﬁ|2Lgﬁg S(Tnﬂ éﬁi(f/legﬂégg{(?@) 8.14-8.18
S eRa < -
(1 550 TR D Gol timt TAKIF Ro0/ TFA sof vent |
Sy s{gm-Anline-PULE-fHiR6ld- m OB RoRRNEL Eﬂl@ﬁﬁﬂz&ﬁ?hwﬂ)_emoxy]-

vacuum The product was then suspended I
pywiriden-4-¥1} qhemyl hpoigrip heiki ZBINMR @00 MEBICHINDS 6: 3.03-3.31 (m,

2RI S T o0 5. g 62 0. 2,

7.88,(d, By ti fI uoro et hoxyl - prim di n-4-y1l)-phenyl}-propio
- nic acid..21-1-NVR (400 WMHz,
(S)-2~Amm0 3-(4-{6-]2,2,2-trifluoro-1-(4-imidazol- 1-yl-phenyl)- ethoxy]-pynmldm-
—yl}—phenyl) propmmc 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, IIH) 8.64 (s, 1H), 9.25 (s, IH)
(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, CDs0D) §: 3.07-3.36
(m, 2H), 4.16 (m, 1H), 6. 65 (s, IH), 6.75 (m, 111), 7.31 (d, 2H), 7.69 (d, 2H), 7.85 (m, 4H),

8.08 (s, 1H), 9.03 (s, 1H).
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WD 2008/ 073933PCT/ US2007/ 087068 CD30D): 62.40 (s,

3H), 3.29-3.46 (m 2H), 4.38 (g, 1H), 6.45 (d, 1H)

7.09 (s, 1H), 7.24 (m 1H), 7.53-7.70 (m 4H), 7.82
WOHOSMEY33 7. 90 (d, 1H), 7.97 (d, 2H). 6. 26. Sym?{H&OﬁWS?%S

OfS 622 A Qvnth,egg g%S!—Z—Ammo;ﬁi ~(4-12-a ino ,6-[2 2,2-trjfluoro-1-(4-fluoro-2-
§<0|)oyr ro|rr: tj’f_);pfmen: YI-pheny, gth%qﬁ.lly\? idin-4-vi- tens{f-)-\prbnmmc acid; (S)-
enyi | - pr &pf H (43 6-12,2.2°tk1fl 0{'0-1 [4-11n0ro-2-(4-methyl-

4-( 2- 0xo-t' phs pthOXK L RIVER enﬁgl-propwnic acid;

was addedgidret r abut yl atnm)nl urn fluori de (1M 0.1 n1)
was added dr dropw se, and the m xture was allowed to
warmto roomtenperature over |h and stirre@® further
for over-night at room 10 ternperaty g

conpl etion of theFr
and the reaction g re yas sti i Qb The
m xXture was Coreg - ' -

the m xture y b
washed with NafA3g8 (20 1i%), DbFf ne (20 m), and dri ed
over sodium sultTate and conce ﬁrated to give 590 ny
of desired product, which was uSed in next step

wi thout furthér L'L_rlflcatlon( |elnlg of 869 . 15A
sol ution of 4,/6-di'chl-Oora- pyri ni di g ne (|700 ng,
2.69.mmmol ), NaH (194 8. 07 |mmol ,
1-(4-(2,2,2-trifluoro P ' .
- hyd%?y-et hyll) - phenyl|) - pyrroll|i di ne-2-pne (441 ng,
2.69 mol) inidry THFX10 m) mas stiFned at rjoom
temperature for overni ght. Aftler copgplefi on of| the
reacti on, THF|was rem§ved under retluced pressure.

Water (10 md) Iwas added while the mxture was lcool ed

F

down to OC. The mixture was then extracted with 20
di cRhetideeomanendsixere pugparcitisingofip gersial sppraashcshown below:
solution was dried over Na2S™. Renpval of.<sol vent

gave of desired pr%g ?t wi t h- 92% 1 whi ch
Wag, n next_ét'p further pu sat Lon

(i el OrTg, 4

(20 m ) Ifor Im crowave—was charged with

1- (4- (2Bfani fo-6- 0
chloro-pyrimdin-4-ylox3r)-2,2,2-trifluora-ethyl)-phe
nyl) - pyrrolidi ne-2-one (200 ng, 0.51 25 mol),

4- bor ono- L- phenyl al arﬂ[W , 0.51 nraol) and 5

m of a etonltrlle 5 of | agueous sodj arbonat e

(1M_fas pdded to aboveN Sﬁ¥Nt|on f ol .ot 5-___Tﬁr\T/C;
p

of1di €hl skobisgt ri phenyl hi ne) - pal | av
The reafcti op vessel was Shd and heated| to
3/ 078933 e Y
pacti on NH,(H)

/ US2007/ 087068 160C for 7
gas evaporated to dryness. The residue was

m crawaye)irradiation. After cooling, t
di ssolved in 4 rf nmet hanol and purPfl ed with
Prep-LC to gRve @‘WSH 8% .
11-1-NVR (400 Mz D30D) : M3 (ppm 22.17(in, 2H), 2.5
N
2, % Fy

(t, 05- 3 ), 3 . D, 4.2 (in, 1H),
6.6(m 1H), 6.7 57.3(d, 2H), 7.5 (d, 2H),
7.6 (d, 2H), 7.8 . Hz (F)

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;COs (2 eq),

acetonitrile (8 ml) / water (8 ml) and dichlorobis(triphenylphosphine}-palladiom (0.05 eq).
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6. 27. Synthesis of
(S)-2-Am no-3-14-(2-am no-6-1(R)-2,2,2-trifluoro-1-[5
-fluoro2- (3-nmethyl -pyrazol - 1-y1) - phenyl |. - et hoxyl - pyri
dkAr7830) - phenyll-  propionic acid PCT/US2007/08706
W%R?Iﬁ 2- Brono- 5-f | uor o- phenyl) -2, 2, 2-trifl uor% [gts an/ 5
Thal vifldvBgappedl 48 staet] ht 1 3°Odbh§ hﬂpyndm'ohmc(v@avﬁ Badjation. The reaction

_ méglrggraﬁm{:%%d ﬁ%jereé T?JI }71% sy%nggesﬁfgpaln)d’theﬁzdcfg%eé éﬂt}g gthgrl acetate, It

éslxﬁsg@ with N‘a;t&'a Eﬁﬁ&}%d GYE h:@ﬁ %&@é&oh&eda AL N8d ﬁpwés-’lﬁmﬁed by

uene (1 were takeén in
chuﬁms%hﬁdf ¢luted vatidh¢xlane ammih:ﬂl angtam Xture was heat ed

at 130C (oi| h.te ure) for 2 days. Xt.ur L

s AHOV e A TR S e P e pEsbetope in
Exsrmpf &5 m), brine, and dried over sodiumsulfate.

Reimoval of sol vent gave a crude product, which was

pur i ﬁ&)-éldAbym SCH Boimine-GelR ot et hif-lisirag- thiopbens-yl-phenyl)-

e P P BB R RS RA (T NAR Y ST 3.083.30

(m), 2Hme1nw‘dnet1@nelél((§ﬂ 1@1)d6 84ﬂm°/dH) Tio-NMR (1 MQ@%M"@ (dd, lH) 7.32(d,
5. O(n] 1F1) '

2R, T o IO R4 (2B 4 7 bogs. 1H.

(28@‘ §)oﬁ J‘A&]‘éﬁg—zﬂ% jl&ﬂ%’é%q% 8%&%0&(51]1 g'él r}'ha)r% lz-?(glﬁhafl—thmphen 2-
yl)ﬁ;ﬂ%xyl@&ﬂltoiilyi -lpazgnudm 4—y1}-phe11y1)—pro(p10n1c acid. ‘H- N}A§0(4?0 _IVIHZ CD;0D)
3 D2 et ROPHHO(m T 40 (o dBD. BOAE: ARG Fmcht). T (m, 3ED),
73{4](% %ht SH{ r ngl’ rfipom t enperature at 50C

ni co

ove ‘'on of the reaction, THE was
r e mpS)eztannnebe B - [4-Qﬂ+anenb—|5¥{és[§\:(ﬁé ~divieet by - 1£0k@zaﬁ£§-y]s}ﬂs fluoro- phenyl]-

ded to quench the .rea The m xt ur, n.
-Z%Q*fl}fﬁw‘éa% BY WPV HIIHR 5 POPIORiGy )%@E%a MHz,

Om)aP1ackcar 9ThE 686 17 9%0"(@1?2?&5'339’3 QHETHINGRSQL, 1), 6.74-6.87 (m,

enoval of solvent "gave desired product Wit h

IHMH)Q@D Wehi, E17.24a2.3a $md3 H) 7itkim.sHBp wi t hout

purification (yield: 85%. - An Enrys process vi al
_ gﬁ?g%‘) 650 Eé‘ 222—tnﬂu0r0—1~

trifluor8& PO e R HES

1)-ethox§§3-pyr| m cI i n-2- yI am ne (2. 18 g, WO

2008/ 073933PCT/ US2007/ 087068 5. 45 mmol ),

4- borono- L- phenyl al ani ne/ (1. 13 g, 5.45 mmolg, sodium

carbonate (1 M 10.90 '\2 €q.) was added tip above
sol ution foll owed A ’

(triphenyl phosp
{)

nmmol) and 5 ni

reacti on vessel I,

heated at 160C for 10~ nMtgsNS Wi th m crowave

irradiation. After cool ng, [the reaction m xture was
: _evapora't ed to dryness. The Nﬁ%i due was di'ssol ved in

H20 Tl RO Sy APBH- Wi P no NGNS RS! £262 mmor),

| ayer was en nost of e wat er
NaEHuébﬁti?s“a pHasléYwamol ) end Ledl a()rﬂ?\#g uod. lfsalduumk)ah BHF/EtOH (20 mi/10

o8 e, A T3t
stlr&fd 1Bf Qdﬂiﬁ@ﬁ@ bt 1 THIMRHe4R n%'%lvé\@)as r&n&%@nd@r lﬂ)w(xﬁa:cuum The
11), 3.35 (m 10111), 3.5 (m D 4. 36

resx@igq: wm—gh,luted @n*(hgvatm—gndkxlragwd b[,q)ethy‘k adetitm Tilg m;ganﬂc lsf;:'r was washed
w1tf1 nllueous NaHEC%S(l&‘% ), wa|_{)e1‘ andobrgne, ancﬂhen dried (MgSQO4) and concentrated_ to
afford 852 mg (96.8% crude yield) crude product, (2- bromo-5-fluoro-phenyl)ymethanol, as a

white solid, which was used without further purification.

49



10

15

20

25

30

35

6. 28. Synthesis of
(S)-2- Am no- 34442-am no-6-{2,2,2-trifl uoro-144- (6
Enet hoxy- pyri di n-2-y1) - phenyl | - et hoxy} - pyrimdi n-4-y1
wQ 20@3(@11“93& propionic acid NN 15NH2 PCT/US2007/087068

Tet At iR BOUR oW RL AR AT ethiot (5 2L, 444 Aoty in

THF) on
D@M((IQS R BaXyddel NEDNEr. 25'4&@-35?1@112 ab dﬁiﬂﬁeﬂéﬁﬁ{m wds stirred at

and trlfluoromsth -trimethylsilane (0.2

roqmzem@mtyreu far tv> AgysTad tm titered Wﬁ@&ﬁdﬁ@%@%ﬁ%ﬁlﬁate was

h
cof ot AP IR L G AL S8l R O S g poty
maddehldehgdes0i 77764 3 @28 romingh twas Tiea dfnsrsohhecttn s deous TR @@ ml) and
with ethyl acetate 3x20ml ani.c_ | ay

s Tridhipromiil BUBTPISRG o 43P ot 656 THOTLMGatded. and
A S SRRSO, T s v
aileﬁé@mmﬁfmhimmwaliagmagggt The nm;ﬂate |was rs‘evred giréhh atirddno Lﬂmperature
indg e B Aot ety BoRB R o R P PANTES Gy e solvent
wak gelﬂﬁ%xﬁlher%eguc%d;p[:egsﬁﬂé% %W%Qb%ﬁb q- ﬁa&%»plfengmll)-trﬂfﬁom-

f anhydr ou di 6xane. The m xture Wwas
cthabolg ﬂﬂ@ ©oYe Iﬁll'fW)”ﬁS a ¢trede praduadathigh was used for the next step without

S éa%l ani no- 6- chl oro-pyri m di n-4-y1) -
fmﬁ)qﬁ% ®Fert - but oxycar bonyl ari no- propi oni ¢ acid (78
Ny, 2Q3r%nf6@h)wroalﬂfen§/t}§ om- fﬂﬂ%ﬁ) ¥REnd1 eRLF o 83 2@311%101 90%), 3-

overni ght. After cooling, wat er was added and
megityl phrazcle f{ §1476(R4. SﬂS)mmwm Cul (0 367 g, 1.632 mmol), KoCO; (1.334 g, 8.158

n%&gié@i?ﬁg%gﬁ O(}?}{C %/7)?216 8 IV\? }ai%lé 39 g(i/ gerG Xl d(ﬁ;?»tm}lp)ﬁ and toluene

(1()31%12)&6&@ combiged &l ¥ 20 hﬂ\mermwm vaicl AuowRA sbdle@hnttheated at
S) - 344- ((2- Ami no-. 2,2,2-trifluoro-144-

18Q%= f?@ngﬂ &Hi)- phe rramr@v%ﬁbﬁé@] w&wﬁei iRyl eefpis. Ahg filtrate was

Wi he% v? ng%g‘rgg/gor%éﬂﬂ &g%ﬁ:\i}%{ %ﬁ%‘%%e@{@a? %gécpte'n%ye% [g‘g%dThe compound
wak ptx@ﬁ&i oyt 1ISEFO 3eIUambFvrEehtb gabuy | usmg Sliﬂpc% edgrﬁrpcteeate onhafine as
the reaction, the sol vegt was, ev atf ve a

SOlE?I}Ia‘ég?Irlo@o%‘ﬂomv%{%ﬁleW Dol B PG St a e Fibges] 75 me
1yt gom 15 ﬁ%)& 229(s, 3H). #.90gm, 1H). 631(d. 15, 7.07.7.1 1(m, 1H)

7. 1t9hm<25(nwﬂbdn:m-2 32{h; ljﬂ)emdl&mlhbxyl pyri mi di n- 4- y1) ph
enyI propionic acid, 1H N

Pibovespedanicotsl (07 b Pepmmpbsvapapssobregyn B Hgous 1.4-

dlo%g%(% @195'@0 lmﬁ%ﬁ!ie (é 0236? Z:L%Bn’ﬂ)oé,. 6@02/5 2% d§aﬂ11= off § added all at

On&fﬁndhﬂw &ﬁxt(uge wis $firredat @348 ferBperdtpreIob3§ mimBed)2-AniRe-4,6-
nt hesl
dlct%f DR €048 2. e Daves pddecs The i guop siped pt 80°C for

abdt® b Foflis( The solvent was removed, and the re31due was suspended 11’1 eth | acetate,
met hoxy- pyri di n- 3-y1) - phenyl | - et hoxyl - pyri m di X
whichivensywashet with vertére driedcédr Mgi®iand then concentrated to gwe the desired
monochloride product 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;COs (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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TBAF (0.1 m) was added to a sol ution of
4- br ono- 2- f| uor o- benzal dehyde (2.03 g, 10 mmol) and
TVMSCF3(20mL, 12 mmol) in 10 M THF at OC. The forned

wonegt/omsesavas war med up to roomtenperature andPGL/U$20eT087068

for 4 hours._ The reaction m xt.ure was n treated .
suggendechip XL o WIS, FOEoRiel WOPPLEH BUaT SS amipgie-{4-(2-amino-6-

{(@Lg‘ﬂg%gﬁ&?% g%/egl?ﬁ\éﬂa sepg' {,ﬁ%&gzégz an eg&gvééﬂ%%g Y midin-4-yl)-

ph&@lf—@hfﬁgmﬁm Bcif) TRMp Qs Satiflestd sulas TeWagR(40EMHD CIH:0D): §2.29 (s,
30, 3. 88Jér3t9rfm 2H)) 4189 63, gRBnG:33 (& 13D20.82 (5 18T fanldD, 7.26 (m, 1H),

TRYHD 3 8ol LR D iaro phemy Dy -

2,2, 2-tr|fl uoro-ethanol (1.4g, 5 2mml) in 10 m of

anhydso u Svathksidi ol X8R aniihe-3aidxemminoete 2 253 tiii fia @-f-¢5-chloro-2-(3-
5 m nut e%nﬂmlﬂzol—l—vl)—phenvl}-eth_oxv}—pvrimidin—4—vl)—phenvll-propionic
(S) - 344- (&fgam no- 6- chl oro- pyri m clin-4-y1)-phenyl] - 2-

tert- bufoXxycarbonyl am no-propionic acid (2.0 g, 5

nmol ) was added, and t%esul ting m xture was heated

at 110C overnight. Afterd{cooling, 5 nl of w&ter was
added and et hyl acetatre 0 m) was Iextract
) | ayer
8/073933PCT/

the "product. The
sul fate. The
was renoved 7 i Ve Z. :
-~ (S)-3-(4-{2-am no- 641 (4-bFono: 2- fluorophenyl) 2,2,2-
trifluoro-ethoxykpyri EFdi rf\'ﬂTWI phenyl) 2t ert but oxycar
bonyl am no-propionic acid (yleld: 82%. A microwave
\(”3;jl ngg Zg?{:?méva har e;(aﬁecL BW.cBé -[5-chloro-2-(3-methyl-pyrazol-1-y1)-

phé{yIlFE@ b Q-@Hﬁﬁﬁbl%thgncﬁ @rhfch htds yRrRiideythe Yarh@hshrbackh: a%‘lie_scrlbed

-2-tert - but oxycar bonyl am no- propionic acid
abgve30r Ryl [@clﬂomﬂ@-;methyl—pyrazol— -yl):phenyl]-2,2,2 tr:ﬂuoro-ethanol In

pal% E@ﬁ?ﬁé?ﬁ?—cafqﬁ%é(éotn%y g?%%ﬂﬁ%p )piiiéynfh% 2 é’%ﬂl% ol (0.959 g,

3.328 %’ﬁrﬁ@ll) twkak ldRso1eBd iDanhytiouRfl , MBibsne (?gqmghssalmcimﬂe (0.159 g,
was added 0.4 ml of aqueous sodi um carponate

3.988 ool 60%5yin Tanergl Q@) el ad;;gad 8Hl at once, and the m1xtufre was stirred at room

A AP PSR AT s g o

addedTTh ingistueé s BiireedWBOECifor ﬂﬁmaﬁ howrs. Aht eslvetolasngmoved, and the

the reacti on m xture was eva or ated.t ness,
residas vy suspggdedl Bedhxlegetpts, whis mfan’r’aSH%ffW&ﬁ)&’a %{n@ﬂecp over MgSO, and

PG BRSO SIR SR 3 gyt v et ety

witbbitdusthgnpuiridicatich.y 1) - phenyl Fet hoxyl - pyri mi di n- 4- yl) p

h 2-tert b I 110- [ id. :

15 THES 580 UBR G0 .1 )R TBrdepve s UG agp m!
mlgfgv@;ré: é/ap%&f)édﬁttdlﬂiﬂ 4- _BB Hélﬁdé’l@iﬁn§ td 578 1©d25 A8RY), Na,CO,

t enper at ire over ni ght v of sol vent

i
(0.2¥ugl@ J8admot), ac.dhmmmlw(a%mb)]rwitﬁle@ hy apd éphf@@@s(tt@phenyiphosphme)

patfiele (o $Pe Bt T RSEENH BB AR P udSugpea gy 150°C or

10 Slehoxider RYErbWadt Fadtatpl )PhRhgRME wah b&ﬂé@ rmferapthﬂ)ugh a syringe
1H NVR (300MHz, CD30D) 8 (ppm: 8.73

56
filt¢rsand thed) aepgra@ (ysa revese gqpasemrgzpﬂ(qye-ljélgc ZIHZIE SQMQ)—Pack ODS 100x30

mm;I[g éélghn%méOé/Pg?/ fﬁA s‘%l_'vslg‘l}l‘fl g}%te&é( :ﬁlﬁ :?uﬁ)lé c%ﬂ)hs %sH} ré)ncentrated n

V&dﬁ'iusn B Proden tvae ik sefpended in 5 ml of water, frozen and lyophilized to give
(S)-2- Ani no- 3-1442- amnoGlS[) 222tr|fluoro-144(
58(ng of (8)-2-amino-3-[4-(2-amino-6-{R-1-[3- chloro-2-(3-methyl-pyrazol-1-yl)-phenyl]-

hen ugm%og 5 sk L BMJM DM L 4RV b0 R,

nropi
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25NH2 Cs2CO3 (16. 25g, 50 nmol) was added to the
sol ution of (S)-1-(4-brono-phenyl)-
2,2,2-trifluoro-ethanol (2.55 g, 11.0 nmol) in 10

WO008(@7933r ous 1, 4- di oxane, and the mixture ma§“§W5$m%@B“%8

cq gD 2?42335 fzg ﬁ\@% ). 438 (0, 10,645 (d, 1D, 7.09 (5, 1H), 7.24 (an,
1}@%83-@%%@&’@7 sz QOTHNG GG, 1H), 7.97 (d, 2H). '

phenyl]-2-tert- butoxycarbonylanlno propionic acid
(3.92 g, 10 mol ) was added. The resultlngﬁn1xt

was 6Héat &Mﬁ@&m&%&nmﬂ%k rifkyopa-1jd-(2-oxo-

wat er wagvenddidin-i1yd)-ple ethoX vit-pY i kpbenvli-gpropionic acid
extract the product The organlc | ayer was dried over
sodi um sul fate. The sol vent was renoved
give 5.2 g of (S)-3-(4-{2-am no-£ ,
5[ (8) 4- (4- br ono- phenyl) -2, 2, 2- et RBxf rpyri mi
di n- 4- yIIphenyI)ngter-b NH
car bonyl ami no- prop|on|c sCio (yi€eld: 8295. A
m crowave vial (2 charged with

(S) - 3- (4-{2- ani no-[B4(§) - 1\(4 brono- |
phenyO 2,2,2-trifli ethgx kpyri m di n-4-yll - pheny1l)
| am no- proplonlc acid (139 ng, O
i di ne-4-boronic acid (40 ny,

0.27 mmoD 1 10 f acetonitrile, and 0.7mL of water
To this m xture, of aqueous sodlun1carbonate

g%%ﬁ%@%ﬁﬁﬁ% L’Q’%E?B%?’gﬁ?’}}éf@% ﬁ;ﬁquﬁ; in THF (20 ml) was

codlERRt1°0ThnM eSS fdroRR ey Bdh&Hyididnd WS@%, 9@41&961)&% aBded.

m nutes with mcrowave irradi ati on ter cooling

23 mml) 2-fluorop

- Tetratmtyleroonom flioide @ Myds] e\apwer added drapvdsey red g1 I&lﬁalre was

18 P 45 3R e BR R o

tertAfe@Bir®f After completion of the reaction, 3N HCl (5 ml) was added, and the reaction

S) - 344- (2- ami no- 6-1(S)- 2, 2, 2-tri f | uor o-144- (2- 1 uor o
mugtplgﬁaw@,sﬁl(‘r@ d fory2 br. The(ml)xture was concentrated. Water (20ml) was added and the

m&&%ﬂ%&%@(w&&' by @@Ag‘(ﬂﬁnﬂ) X&er%h% Iy I%aItI uct ﬁﬁ%@xyﬁne (20 ml),

onyl am no- p opioni'c acid ove pro
anddjedwmsr sidhenlsviéste iand Bonden3atd TFdivi SODEN ofﬂeelred product, which was

uscHaRBEHMEB B BeL YR BB S Tt ch s
f ] -
pur j sbﬁﬂo{%)éf%ecﬁ?m@gd n?ﬁgﬁg‘f’ff(@ 31%915\(29(5%9@.69@01), NaH (194 mg,

(S)-2-am no- 344 , 2,
8.07 mitholL60%) dndlU{4-£2.2 Reoifloorwy tHHhgiirexy-ciityl)-plveniketohidingt2-one (441

mgigé%i rri | n- i é’;&%%gtgﬁ;vl%rsg% g 8{ go?%gtle%ﬂgllalfl&re %F% ov?mé%ht After

congﬂe‘mo}r@f tﬂé"?eact?oﬂ")l‘ FIF wid 1(6%'_?)\»(1,& @n&&'ﬁ‘(ed@e@l ’pre%sﬁ'z ( Waﬁber (10 ml) was

3 (m
- addgd 3Gfls the]_mjxtulﬁ “7&6 conled Zevn ta 02€. (The n]gximye Wgs ’Qle(L gxtrgeted with

cioffond: e SRR 5P et pregpicsobimvesdrigd pgep g0
Rethéval of solvent gave 498 mg of desired product with 92% purity, which was used in next
25met hoxy-oyri di n-3-y1) - phen I|-ethoryt pyrimdin-4-y :

steplyvithoig Aiyither proprasisindyicld of 498 mg, 48%).
An Emrys process vial (20 ml) for microwave was charged with 1-(4-(Z-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 mmeol) and 5 mi of acetonitrile. 5 ml of
aqueous sodium carbonate (IM) was added to above solution followed by 5 mol % of

dichlorobis(triphenylphosphine)-palladium (II). The reaction vessel was scaled and heated to
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acid WD 2008/ 073933PCT/ US2007/ 087068 A mi crowave
vial (2 m) was charged with
(S)-3-(4-{2-am no-6-[(S)-1-(4-brono-
wozhesiy7¥332, 2, 2-tri f | uor o- et hoxyl - pyrim di n- 4- )BGTJW%OWOS?OGS

2-tert- but oxycar banyl ani no- pr opi oni ¢. aci d. (13
16@‘)612@1' p)mth nnc¥owave n-rgdmhon After c%o ing, the reactlo(n mlgxtur was

evﬁ)oﬁ esg 4 El'gg ﬁesgdute%%%ﬁg%ﬁ?% ftfl'ﬁ i BF mgﬂﬁﬁélbﬂld%tﬂ@i%d with

Pr@CECQ@ bivfel 1|53 ,mg’ﬁﬁﬂplﬁdﬂdﬁ(yl@fd sg@terd NTDIH (08 NIHKKDD&)E) 8 (ppm) 2.1
was added O. of a%ueous sodji um car bonat

(mf FH), Gvied, ZH@ @4)5@4@11 NSRS 30, 42 G, 11D), 6.6(om, g1 ,'6.75(s, 1H),

0 n )-pal l adium H). The
73?%??9? Z%q\(}eélye %Sﬂs]gal e@ﬁbﬁg heated to 150C for 5
‘mnutes with mcrowave irradiation. After cooling,
t he 6r29ac Sivathesis Jf ()22 \Aasine Vi Blo(2admihot-6-{ (R yh2 2siyiffuveo-1-[5-fluore-

resi due pag-iflethsPbyRitol-1-vd)-phdiviodthoBi hanahidnd-yl)-phenvl]-
purifiedpbyniBhRRR{BI T ve HPLC to give 60 ng of
(S) - 3- 14-2("2':)_a'W64(S)-2, 2,2-trifluoro-144-(5-met hox 7

y-pyridin-3-yl)- 10

-phenyl ] et hoxyppyri ni di nzhi? phenyl] 2-tert 4
but oxycar bonyl am no- pr opisoni,c aci d. -~ Thq| above
~product (60 ng) wa sl ) '

DCM The reactlon re was stirr 4t rdom
t enper at ure over pigk ~ TS Shovent @Hﬂze a
crude product which vvas buri flli ed by preparative H PLC
to give 48 ng of (S)-2-affnoN344N(2-ani no- 6-
{(S)-2,2,2-trifluoro-144(5-met hoxy-pyridin-3-y1) - phen
yl Fet hoxyl - Pyri m di n-4-y1) - PheMjikk 15 propioni c aci d.

IS Y T R

| pyrifd)le Fs@% (9104 dEfol il (8559, 27937118]({161) Kﬁoﬁ@zzs Q,H)o 76 mmol),

d, J=
(1R12§)-N@~I @qemylfwlolﬂb@(agg-lg d1(al_[mp.q) (0. 436% 2(95 mqqyl) and %ﬂuene (15 ml)

wele G Hs0s. o sfated T AR e e it vy gieg o B 01 bt

temperature) for 2 days. Mixture was diluted with ethyl acetate and washed with HzO (4 x30
20t ri fl yoronet hyl - pyri di.n-3-y1)-phenyl | -et hor
ml), Byipe, ,gng} ilyle% H‘éq{ﬁoﬂlmw %]ittb nll{%n%‘@ﬁ) aie nNg&ve a grud«? g Rduct which

vl Ol SRR L LY gL o

solumit @ givh & XAkpyfi R +#, 22+t Augrbt 1 -[ S-fluoro-2- (3-methyl-pyrazol i-yl) phenyl]-
cthigy fmei%gm AR Wﬁﬁ%’zﬂ@ﬂﬂfg (o B30 3 S5 om, 151, 6.3¢s,

HETI 148 %(% MRYOS e Sasone o1 ¢ (0L 0,

t hi & solutiod o 4y@-shcﬁﬂiﬂe¢;@mﬁdmﬂ-2~yfananm(@6&m§ 6c|7i2umnol) NaH (188 mg,

15 GhchT DRBER s PO aORs T ARduhhoray T2 ere af ety Dol 11

| 5
phep® Ee?]ieag o R "’eiwﬁy\@?) 052’/%%{7 S FRATIERN S ] R Rlted dFodin 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 N&,S0,.

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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m crowave irradiation. After cooling, the reaction
m xture was evaporated to dryness, the residue was

di ssolved in-2.5 mM of nethanol and was purified b
WhHEHEEAS ve HPLC to give 20 ng of PCT/US2007/087068

5. 45@11111% a (b%roql%]]f]?hghflél%mg F]lzlg %4 k h‘hﬁ@ﬂ s&ﬁﬂm(c‘!lrﬂ(fnafel (@ M 10.90

or omet’h eny Jet oxyl pyr|n1 di n-4-
ml) 2 phg w&]ﬂdc&dtte abowudobxtionafoNowyd byrd mool 36 of)diohlloool:as: i d

(zusaviephinim e ER A e o L) Hetes ot of perRite, and 5
H%f%l},e rgg&ﬁh%%eb\% \é?eld d the lnﬁgﬁﬁé e WaY Eea@erd%q 60%@BHC0 minutes

pur prepatative ive 10 ng o

mﬂﬁ)nc?o\ﬁ:m'eﬁﬁa&éﬁor( ZAﬁBiI aliag, {thS}eaEtuﬁJ, ﬂlvttunefvlfasmvapdrated to dryness.
[4-(4 trlfluororrethl- r|d|n ph nylke
Theiresidnervas d}SEPIVﬁﬁéM/]\é Hﬂb%ﬁdce%r@i: d jlretheso &)ﬂfﬁm&hﬂyﬁf was

T
ad&ﬁﬂﬁﬁ ()ﬁ 10 ﬂfEFSf ﬁidzhanal-b ThelerBd prodddtwas Gus ficdrwith Hyep-BIPTQ to give
1 1@@ {ﬁgglrdgﬁo/:f) of product |_DFI NMR%4(SOn}\/IHz EI})gO%) g {(ppm) 2.4 (s, 3H), 3.35 (m, -

’soxgmbm %f)ﬁwé? 5% §)g; T ﬁfl'lﬁ) 111(1”27 55 (m

ALHPT.89 (0 NHE; - m(d;IZHI)l NH2 15A m crowave vi al (2 rH) was
charged wth (S)-3-(4-{2-am no- 64(S)-1- (4 brom)-
: i f I

4- (4 4 5agidt et r anet hy141, 3, 21di oxabor ol an- 2- yl) -
i soxazole (57.5 ng, 0.3 mmol), 1 m of acetonitrile,
and 0. 7mlL of . 10 this mxture was added 0.4 m
of aqueous sod um arbonate (1M, followed by 14ng of
di chl or obi S | phosphi ne) - pal | adi un{11).
The reaction vessel eaI g% and heated to ITH0C for
5 mnutes with mcro Patiop=Yfter cagoling,
the reaction m xture was e aporatedryn s, GHhe
resi due was dissolved in 2%\ et Hanol land was
purified by preparative HPLClto dive 20 ng of -
(S)-3-(4-{2-amno-6-[(S)-2, 2, fluoro-1-(4-isoxazo
| - 4-yl - phenyl) -
et hoxykpyrimdin-4-yll - phenyl) Nylot er t - but oxycar bonyl a
mn ( to a solution
i saePaRRRLGeREh Tuogfc (ERARPIF) P BFUREinti iy R Bd o2

of Mﬁm@hb)@t-pyﬁdﬁne Dy inghiichyRer(®langot nuudly emd trghmeomethyi

rispggeipnead gt o o) B Pl TS o, PRERRLAN! V& Wi up o

| roc{n?‘)enﬁ)e?a{ﬂu@%na sifted forahdRs 61Thd BhetfordmBtirt infak YemOrehtdddwith 12 ml

of 1NcHGPwid stirsetl-ophevight) Taelpoodyict wys exifagied-witysthylgiseiniel(x20ml).

nic acid. 11-1N
T Bisas 9% SR TISI00 PP 8700 CRIBIT B prheq iy solvent was
eva‘l}aﬁ}atecﬁto%ues@ Z%Z%f 1-14)&)6 nﬂéﬂlo @yndhfﬁﬁ-y{)dpheﬂiﬁ 222 2-11&511,101‘0 ethanol
m 1 n 7. 37(9n])
Whﬁ:h?ﬁ@f(srd:ll‘e@ﬂy usesl 1g@1e((t stegwﬂjloutg) 10?. Y.

Cs2CO: (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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6.34. Synthesis of

(S)-2-Am no- 3-(442-am no-6-12, 2, 2-trifluoro-1-(2-pyri

m di n5-yl - phenyl) - et hoxyl-rwi m di n-4-141- phenyl) - pro
wtesbosci d OH N H2 N 5NH2. - A"ni cr owav epi/B52007/087068

(20 M) was char%ed with 2- forrTyI phenyl boronic acid
we(szxg@d extractGheprpdyct. %WWV@W%% (O3 ¢psadgum splfate. The

of ac n| tofi5] h r

sowrlgt %asie%ﬁove&%ldoa%\g d Il&% T Sg g"@%‘%“@rﬁ}%f&mm'l“[*
6yet QG -p dd-2-y1)-phenyl]- ethoxy yrimidin-4-y1)-phenyl]-2-tert-
( di chl or%% s(t ryl)p]?]enilfl phosp |pne))- pal | ani um(H) The
bufezgearbenylymmegronianic g6l Bl Heat ed at 150C for 5

10

e THEEbFTe Rl 1 LARTNES LdeBHhE S R0} TFAPBEM Riuson. Upon
cothipk:tioh @f theQedctiyes thwaslvevapsreatmaatd tpgiow Iad:ﬁlc& pmdxd:e, which was

pugﬁe@bis;%qpﬁqaayﬁlgﬁsto%‘%ﬁlzéi:n%gﬁbébbﬁé . [g—(¥ %mzn%gén&,,’z,}mﬂuoro-

I- [?ﬁ’tg[rﬁ@cﬂ&%} LU, msl&ﬁ;u]t i&tg%)gygﬁﬁgmﬁgmlél-%)—_ﬁ'fen§r%lioﬁionic acid. 'H

was ‘a toa

NMRF{%G)MPH} GD@LS}D 5 emmp8. 48 .S UEBA2 ), 7.94 (dyolR. A&l 2 H), 7.74 (m, 3
5760 koo Em? 16 T2 W) Find (hGe LR GRE WA es? (@

0 r e re for 4 hours. The
i R e S VI

stirred overnight. The product was extracted with

et hﬁ129acm§:of@na—)&mﬂ3 m-&aaqu-é«im an;ﬂuort)- [2 fluoro-4-(5-
separ at eghgthaxvepvradined~ah-fsog ; ; i
sol vent weil evapor at ed to give 0.21 g of
2,2,2-trifluoro-1-(2-pyrimdin-5-yl-phenyl)-ethanol
(y| el d: 84% , wpNch was 20 directly used in next step
wi t hout puri fi [ ' '
added to a~soltj OF
2,2, 2-triflUéro-1-(2
(72 nmg, 0.28 nunol) f
m xture was stirred fo

- phenyft - %thanol
ous THF,j The

110C until the reaction was slQnpNeted. - After 25
cooling to roomtenperature, 5|nm of water was added
and ethyl acetate (20 m) was Nsigd to extract the
product. The_organic |ayer was dried over sodiu

sul TBAF (OThaDswmsadded tas slumidt-Brpmaot Slgpp P%tlzgld@hyde (2.03g, 10
mﬂi) %Fior 0- S?fg% r | 01 m 101m% EHFyaF Pcr)rcl: dﬂ}l E"”ﬁegr?é]ﬁﬁi was

warreddgpxokipoinrtedperafay hladn‘trrmd(fxbr é IhdUISQZ%t reacih@h mixture was then
2008/ 073933PCT/ US2007/ 087068 . rowave vi al
tregiod with lagr! ofipM HKd 2pd sHrg awmc&ba d“éhfa FPRRGR sigaqiagwith ethyl

acctHe %9(26 e ]'Cor arf?@f %IQI?WIE:? &:ES ANIHRE ol 3lsdiim Qul%ée The

ceto 0.7m of water.
orgaimlcsrsolvemt wiaseevapsragdde gine. 234gﬂ)f b(4 qumaélwwphmyl)—z 2, 2-trifluoro-

nCanhanal g (AM . fol lowed by 4

Cs2CO; (8.45g, 26mm01) was added to the solution of 1-(4-bromo-2-fluoro-phenyl)-

- 2,2,2-trifluoro-cthanol (1.4g, 5.2mmel) in. 10 m! of anhydrous 1,4-dioxane, the mixture was

stirred for 5 minutes, then (S)-3-[4-(2-amino-6-chloro-pyrimidin-4-yl)-phenyl]-2-tert-

butoxycarbonylamino-propionic acid (2.0 g, 5 mmol) was added, and the resulting mixture

was heated at 110°C overnight. After cooling, 5 ml of water was added and ethy! acetate (20

ml) was used to extract the product. The organic layer was dried over sodium sulfate. The
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ng, 5 nmol % of

di chl orobi s(tri phenyl phosphi ne) -pal | adi un(H). The

reacti on vessel was 5 seal ed and heated to 15 C
WORPIRRTES3 Wi t h nicrowave irradiation. After codftr ﬂ&g&n%sums

Ve L -(4-B@mo-2-fluoro-
s8R ISHUED I BHSE 1 00NERD] )P p LIS (oo 2 o
phanyhi1 2 2criiubid-ghendspatimiéinHRy Gphenyh2teetbt®@xpeprodnylamino-propionic
) - 2- am no- 3- (4- {2-am no- 6-

améﬁYlQleS?(ODfl uor o- 1- (2- pyri m di n-5-yl - pheny1l) - et hoxy] -

pyr ! 4l zJaEﬁ;MVR 1-(4-bromo-2-

(3 OW%XJE)%I (El?t?g n%clﬁ%fr%&i Qﬁh@S)aﬁl_-D( { A [ é romo-
fludro8thefidl)- ZP.:B-ilzﬂﬂuQ’%bl)eiho'p’;yyﬁyﬁmédm 41y1}-}pherwl]3%-(c¢ﬁ thpg(ycarbonylmno-

, PIOZJFH%Zq_g‘Bld 8]@ Zgg,(q%qla %SQE@QXY g (’4é16f)_‘§ %ét@k@éh@l [1, g Zﬁgloxaborolan-}

H[zhg | 0.3 mmol) 1 ml of acetonitrile, and 0.7 ml of water. To thls mlxture was
am no- 344. 42-"am no- 642, 2. 2-trifl uoro- 1- gz-

added®.8Bmi of aqueous sodium carbonate (1M), followed by 14 mg (5 mol %) of

t | 4
dlCﬁ]I(E)F(ﬂ’)IS( eﬁglﬂﬂm\?\é@g {il) ( e rtﬁ#g%g gés)g 1&?&2%8@& tg]ﬁd heated to
156C RF ByhiRheSs Wlﬁ%ﬁfﬂﬁﬂ%%%ﬁﬁ&ﬂ ﬂﬂer c%oﬁngllthmie)ictlon mixture was
3- brono-t hi ophene (326 ny nmol

evmomtm]ﬁotMQs thpresising wﬂq&e]geqvggz g@g@g mpﬂ;ﬁnobqnd purified with Prep

b B R T2 2 S R S methory-

yﬁcﬁﬁ@tylgt@hy@,&]s@thoms;aﬁﬁﬁided4@ﬂplpm@t]ez;tearbu1@qeaﬁbonylamo-
mnutes with mcrowave irradiation. After cooling,
propii@i¢ @4ét i on mi xture was extract ed with 20

et h;fhagbeov%t %0 CI@ ﬁ'affh%? Qa€ dls d%/\ﬁ‘yl@%d }ﬂ%ﬁmﬁxﬁﬂﬁ‘/ WDUIM solution. The

pr ovi was purified by

mdmregvﬂsestﬁéﬂ aﬂ”gaoﬂ?tfl te%ﬂet’&tmmhmeﬂﬁg};ﬂ Repwzal afshlydet gave a crude product,

ﬁ%&%yggggo é)rr]%lglr_]gq‘fg:.otggﬁr"lfegﬁ %%B%(S) ?ammon?) ?jf (ﬂ' ATTO-6- {2,2,2-
{ 198NE R 4Y(:5 HERGA)- ﬁﬁi%’ﬂ% &1}%31{59} et@m'é% gmﬂmﬁqul) _phenyl}-

oronet hyl” tri net Il ane

prdp[tml@acmﬂ M(mMHh,éim&Dm&épm &@}fﬂab H}p8.66 (% é&m 8.25 (s, 1

B hdrbe s o G T 31 7o RRHARAD Pl 15 700, 11D,

4. 39\(@r1r}qplat09 ST[;eH ggq%tz as extracted with et hy|

acét at'é organi c | ayer was separ at ed and
dri ed over sodlun1sulfate The organi c sol vent
evapddat MM@MM&QM-M( S)-Z 2. Z-trlﬂﬂom*l j4-2-
2, 2, 2- t r ubuwppridi pligri vlj-ethgx s ;131
whi ch wagcidi rect |y used in next step MAthOUt
purification (yield: 89%. WD
2008/ 073933Pq1'. 007/ 087068 Cs2C38 (325 nm,
10mm|)vvasadddtoaso|ut|onof -
2 2, 2- trlan% jophen3-yl-phenyl)-et hanol (72
ng, 0 28 ) in1 of anhydrous THE, andthe
m xture was stirred

2- Am no-4, 6-di chl oro-pyrim
~ was then added, and the ni© v
the reaction was conplete. Afterl cooli ng,
wat er was added, and ethyl &t e (20 m) was used
to extract the product. The origanic |ayer was dried
over sodium sul fate. The sol vétitz was renoved by

LA G5l G o enECS B
2 222 eihexy Eﬂhﬁﬁélfm @Isrg Zi)@' raffol)dn (1 Pinsl afanﬂy&%us d-dioxane, and the
m crowave vial (2 was charged Wi th above crude

nnxtatee&wal&aﬂﬂrl(ed(folf@mmlt%,#ﬁﬁbw;llchi }-3-[4-(2-amino-6-chloro-pyrimidin-4-yl)-
4- bor ono- L- phenyl al anine(31 ng, 0 15 mmol), 1 m of
acetonitrile, and 0.7 m of water. To this mxture
was added 0.3 ml of aqueous sggll um car bonate (1M,
foll owed by 5 nmol %
di chI or obi s(t r| phenyl phosphl ne) pal I adl un(11). The
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(300MHz, CD30D) 6 (ppn): 7.84 (d, J=8.0 Hz, 2H), 7.66

(d, J=7.6 Hz, 1 H), 7.53(m 1H), 7.40(m 5H), 7 30

(m 1H), 7.17 (m 1H), 6.91 (m 1H), 6.82(s, .
wOoRIRB6e33 1 H), 3.25 (m 2 Hy. 206:36. Synt hes]?(sl“f@$2007/087068

éwpl E té?ﬂautoxycar ony arrrrlnzqg-p%p]i&mc agidt(g '95' mmolg \%gsl AR, The

res%ﬂtﬁlngﬂl&ﬂﬁf@bvaélhé/aJeéd ahaoyt |0V@Itn|[§?% YIfiyédoling] Nrdof htcPRRs added and

nropi onic acid A m crowave vi al

etm@cetate (Zﬂasl)@namg@timmcizhb pedacth g g aer wagdried over

sodfBiniighe! J5E adlhen v ramoR b IO 40 516 hBE D fd- g2 amino-6-
[(syl)(:thﬁbﬂhr@é@ﬁ?z Q%ﬂl@)roibﬂﬂ)x??pﬁﬂﬁﬂkﬁnﬂfﬂ}Iﬂnemd)Qf—tertubutoxy-

acetonitrile his m xture was added

Caréqubdmosmdpmmcéélfb@@ﬂesz(’m fol | owed by 50 of

LD PR 8 P (8o

phéfyiit, 29 mﬂhbromtﬁé)qﬂ@y@umﬂfna@yE}LPMyl)M-ﬁeﬁFbmcalr’hgnylammo—
the reaction mxture was extracted with ethyl fetate
Propiaieaga i3 m&ﬁéﬁ pEzoD), A lnoropyridine-4-boronic a01d (40 mg, 0.27 mmol) 1

ml é? 8(2%(9{11&‘1?§ %ﬁ%%@%ﬁt&g %%serﬁﬁ@ﬁ%fpf %&B@ tacg&é%‘(lb 9&11%111 carbonate

eri al ich was purifie ive

(1vpwas adiict Lollowed B -12hhp (T mpblo) 41 ;itbhlobdﬁd&iphehyl@hos(p@ﬁ%

‘palia'@‘ﬁ{x%&m iy rotoBAESe Y& HALH PR eroblo BO-C for S mifies with

wg?% ﬁl‘ﬂh fibh p)&@é? Q-J)olﬁl%@ﬂe @%ﬁ%ﬁlnﬁﬁﬁﬁ‘@%aé é%of@ed t@ Baess, and

trlf uor onet 5 trinmethylsilane (0
therrhsldlﬁh ﬁammslo)vadnn 205 mil off: Hléthatlolo (he Pedust was pmﬁmismﬂl Preparative

S o L SRS AR G a3 B G i,
phdiGl-aRskys Iﬂyhﬁxﬁﬁmoﬂ-%[)%(lﬁhmaTﬁ& RHSAREbMAS I prRflddet acid,

w'th et hyl" "acetat e he organi ¢ | ayer was
sep@hatkaycanetiugt (7ébmg)/@fﬁs dxsanlmd Wi Iilhﬁ%ﬂfeﬁ Y g&M.-cThe reaction

sol vent

uém'f Wag SPFFa &g %E%E%%% kp'%i{ FOE%E%@I} anF crLPde product which was
reﬁ EWKJHIPL@% @twmmgw:(?e@hhaynwm(wncfgg% £(S)-2,2,2-
0

step ut purlflcatlon (yie C33
mﬂmll{ﬁ SCAlugrarapiigingyl ﬁ@a@ﬂ]neﬁway?saywdémﬂcﬁﬂ)-?henﬁ]-pr0p10n1° |

i, B S A RORIFTRRL Y 55 . T 80210,

7. 71@1 6. gﬂzammwmas ﬁBIE,Hza,aH)t A&3finxt GhHe7 \3&@ skR it 2H) 7. 30(3,
for_ 20 minutes. - di chl oro-pyrimdine (32

IH}@ 7600p 2k ind kY (Mﬁ)aéé’e(&‘ﬂ % then the reaction

m xture was heated at 110C until the reacti on was 15

CO”@Fft egviithb§é of CHLI-AGnine-31|4-O - a il cR6- (VS RO ehn oREY- [4-{5-
ethy %’ Svivridin/3-VRSpitn -Et_aoﬁ?g Vitthidin8-vI)-phenvll-propionic

1% N

pr oduct. UTgarnrC 1 dyer wds arlred OVEr soadr am

sul fate. 2Ffe sol vent was renoved by rotovap to afford
70 ng of
‘4-chloro-6-{2 >trifluoro-142-(1-methyl-1Hpyrazol -
-yl) - phenyl ke hox ) - pyrirnidin-2-ylarnine (yleld 92

crude materfal (38
4- bor ono- L- phenyl al a
acetonitrile, and 0.7 n
was added 0.3 ml of aqueous
foll owed by 5 nol % of

di chl or obi s(tri phenyl phosphi ;T pal | adi um(H). The

20 e

reacti on vessel was seal ed an eated to 150C for 5
m nutes with mcrowave irradi After cooling,
the m xture was evaporated to dryness the residue
was dissolved in 2.5 m bf methanol and then purlfled
by preparat|ve 25 HPLC to glve 5.6 ng of -

(S)-2-am no-344-(2-am no-6-{2,2,2-trifluoro-142-0- et
hyl- 1Hpyr azol - 4-y1) - phenylketﬁ%xyl pyri m di n-4-y1)-ph
enyl kpr opi oni ¢ aci d.
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6.37. Synthesis of

(S)-2-amno-3-(4-{6-11,2,2-trifluoro-1-(2-furan-3-yl-

phenyl) - et hoxyl - pyri m di n-4-yli-phenyl)-propionic :
WOa?@D%!073933V\o 2008/ 073933PCT/ T1S2007/ 087068 - PCATUS2007/087068

r2n ? Lgig@f en 3%1% S)(r% %#Wa%\gﬁ"gg‘%&‘g{g‘ﬁ S@—W 54-32-511111110-6-[(8)- 1-(4-bromo-

phemy- DAY=t ifluary-{tB&6Ly |nyrinddib-4mGpheapl- 28terﬂbtmfxycarbonylammo-

p@é&é%@ét A8 e 2t Bomedh & O oMt ety L Aionaborolan
Lg{g‘{“%@ &19%1% rq PRI 1R Rebndle! A 01%1 &) watdh eIo ﬂlIS mixture

lon-ves was seéal ed and heated at 150C for
waRaddides4 wil of aqiconovatiem icarbadatat(1 dn, folldwet by b/bmglﬁ dlchlorobls-

h d .
(RO rER S o VB e St e g sre! e aato 150°C for
5 ré@#u%ﬁ [ f(ﬁﬁv‘é’%%ad%%drf '&ﬁerhﬁ()oh@@@lé Radiomikhse Rhs @haporated to

ur an- - benzal dehyde (30% yi el
dryTess; &teubgldwnwmﬁlmulvddun il QMEthmlOl@Fld pwified yrpeprsve HPLC to

o SRS 4 T LY
phéﬂylg&ﬁw}%ﬁrﬁlﬁi@uﬁﬂ—@% ﬁf&nyl}-@-@ﬁﬂﬁttdﬂ%&rbom)ﬂari;ﬁlorﬁroﬂiﬂﬁc acid.

he "m xt ure was war ne roomte erature

~and The abm@d)rﬁduof ﬂﬁ(hmg} Was d'lﬁ@lmcﬁmlﬁrf@l Wai0% Heh lflr%% dlhe reaction

ml%%uged‘ﬁ%s[ s'%ﬁfaé }HOF%EPTH@: §:ra o%te - R }ét%@?le&?éhsg%ve a crude product

whidhewsy [Hificd bydyfarihbe Iﬂﬁ@t{ﬁgﬁd 48meb off (SpQ-vieo- 3s[@1e(2mno -6~
sul fate. The organi c sol vent was evaporated to d\{
{(H-2130- -tgyflagrogl- El—%. methoxy-pyridin-3-yI)-phenylj-ethoxy }-pyrimidin-4-yl)-phenyl}-

fI t h
oL TG P SR OB B Gn e, Y Bhel 5657 @
J=1 YH@J DH), 2003 (dd, J¥2 7Bk XL yH?elr}I:)emSéer,I:P@m{m@ H)07.38(d, /=8.4Hz ,2H),
e 0, a solu
7780 o5 A dbr b kS Al Eh: GBI EnUAY 5754 AHb 4 2 11D, 3.95
10 M of hyd THE Th t
& ﬁls) gtzlglgr ed@?érI 20 m nut gs agf%/e{o\lj\dsm ch © mxture
4, 6-di chl or 0- pyrl md| ne (30 rrg O 2 m’mlg vvag aded

added tomq%aﬁi&dchﬁ reactl on, anhd et hyI acet at

m) was used to extract the product The organic

| ayer was drigd. _over sodium sul fate. The sol vent was
removed by r Ap to give of 67 ng
4- chl or o- 6] 2, uor o- 1- (2-furan- 3-yl - phenyl ) - et

hoxy] - pyrimd]ne { d: 94% A m crowave vial (2

m ) -was char gecF;w : 38 ng, 01
mol ), 254-bor ono- L- phenyl al ani ne 1)
1 M of acetonitrile, hi s

m xture was added 0.3 m oOff sodi uNH@ar bonat e
(1M, followed by 5 nol % @f __N :
di chl orobi s(tri phenyl phosphlﬁé) pal I adi un(11). The
reaction vessel was seal ed apg,heated to 150C for 5
minutes with microwave irradiation. After co

the frmicavore v (Pl vaa shuvapo (s Graprioat.I (B (4-bromo-

YiEs ?gﬁfv“’%bs SoiiPreob-fllo R T B0 Lo ARE RS mino-

§)n'102a (024 fmidad), zlrﬁ-"rfﬁlbt(fﬂl&tﬁﬁgyﬁdlﬁa-ﬁfhﬂi‘(&ﬂe Beifl(61 mg, 0.3
enyl) - ethoxyF

MR R R AT .

ol Gl oy A i

palW2i2RQ8/ Oh3 9&BRE A£IS200TY 23AGRd heated to 150°C for 5 minutes with

58.
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. 2,2,2-trifluoro-1-(

6.38. Synthesis of
(S)-2-amno-3-(4-{6-[2,2.2-trifluoro-142-furan-2-14-p
henyl ) - ethoryi-pyrimn din-4-yll-ohenyl)-nropionic
w@Sdo§o79955 NH2 N A nicrowave vial (20 nl) was cpet@gstor/087068
W th 2-fornyl phenyl boronic acid (298 ng, 2.0 5 mol),
mzry aivorrhdinten. (866 ¢agling. the ragotign Rirdwg Was e@aporated to dryness, the

e BRIt ORGP TN R UG By Pl iy BPLC o give 20

1 1= Pad4l @idiug 1Iheidin-3-y1)-phenyl]-
o e P Gty F3fidin-3-y)-phonyl

ethrzyirtresimiflintt-i) abemell-8-teit baigraearoenylapipePremenic ﬁ@ld 7
EI'ES 'lghre %{'V%B]I'o yxtt (% g’)’gvx\r/agpo s{)ﬁg% fr?ﬁ Wll rog \?;6‘1/ hﬂllfﬁlef)gﬁ\/?' The reaction

mﬁﬁir@ﬁda@lsmrrw;ht&h Rsnidhk. Rihdviaboll W\@nﬁ@ﬂddﬂu@ proddd Ivhich purified
ng of 2-furan-2-yl-benzal dehyde, (34%

by aepaspiveH Bt eivm 101 e} (o-2-aminor- [Aoé emnprﬁ 52 drifluoro-1-

(4298 BrRuSR YOS O end MRS B8l AP NES ) propionic acid

iﬂmMrre@npm‘u RO 2B(ppm): 8.786d afed. )HL, - Hp 5 (iHEH;;t?f 87 (d, J=8.2,

28777 6P Rt £ 0SS gt vl kD 670 s TED

t of IM HCl and stirred 15 overnight.
4.30 @A Al dman%ﬁb

pro t was extracted with ethyl acetate (3x20

mLl). The orgam c Iayer was separat ed and dr| ed over

sodi6dd. s $ A 3§ ; sl (B2 p 3rtaifbbr

gi ve O. 1iﬁ_bm_zoif—zi-vl-phenvl)—ethoxv]—pvnm1d1n-4~vl}-phenvl)~pronlomc acid

2,2,2-trifluoro-1-(2-furan-3-yl-phenyl)-ethanol,

whi ch was dir y used in next step wthout

purification 2l d: 90% . Sixty percent NaH (12 ng , ’

0.3 mmol ) was wdted-t.a sol ution of

_ 0 furan-2-yl - phenyl) ¢t hanol

" (55 ng, 0.2 Mol ) inH &t anhydeqQus THF The
m xture was stirred for 40 m nut e
4, 6-di chl oro-pyrimdi ne 29 1. O
The nmixture was then heated| at 110
reaction was conplete. Aft &k ling, 5 m of wat er
was added, and ethyl acetate |{(20 ml) was used to
extract the product. The orga&lzc | ayer was dried over

3 Io\c/l 'éx“%?&%ﬁ;'ag A G ﬁl (-Ehneﬂ) Su%ls\éﬁargeava Wslthr(gﬁy(ﬁg{zpa)ﬁﬁ{lg—t@ [Ygﬁl -t(g—bromo—‘
ph&Bhoh?, 0 PorBludroetBoky |- ar4-v{ }Zpﬁéiﬁf@mfeﬂ}ﬂbut@ﬁ%iyﬁahyﬁhnno—
hoxyl - p rlmdlneaé yield 8%@ crowave via
prqwgmm Eht gad0-4p rHnelhet- éé-fétr@a%thnla&le} mloxehvrow@ -2-y)-
4
BT S0 DDA 05 R e T st v

addeldis4 il % H@@oﬂ@%ﬁdﬁ&ﬂr&nétel(ﬂ MOf foﬂqweé bg 14mgiofdichlorobis-
carbonate (1M, 1 owed by

(mah%qﬂlnﬁpébmmqlbﬁwﬂ@h 88 Fﬁag‘é?n ﬁ%ﬁsqﬂamslfﬁflps andrhgated to 150°C for
5 n&ﬁ@t‘é‘g’. ) ﬂﬁ%ﬁﬁﬁive%dﬁﬁ&{ egﬁ?tng)loﬁtg ,gtﬁ@} ?1&1519111}:&91@ \I/f%revaporated to

mnutes wt m crowave Ir er cool I Ng
dryinbss, theaedithoewas dissolved in 2.5 ml of methanol and was purified by preparauve

HPLC to give 20 mg of (S)-3~(4- {2-amino-6-[(S)-2,2,2-triflucro-1-(4-1soxazol-4-yl-phenyl})-

ethoxy]-pyrimidin-4-y1}-phenyl)-2-tert-butoxycarbonylamino propionic acid.

The above produét (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 punfied by
preparative HPLC to give 10 mg of (S)-2-amino-3-(4-{2-amino-6-[(S)-2,2,2-trifluoro-1-(4-
isbxazol-4-y1—pheny1)-ethoxy}-pyrimidin—4-yl} -phenyl)-propionic acid. 'H NMR (300MHz,
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m xture was evaporated to dryness, the residue was

di ssolved in 2.5 m of nethanol and WO

2008/ 073933PCT/ I TS2007/ 087068 purified by preparative
wemmo&omgxg ve 6 ng of PCT/US2007/087068

chafe BRI @V@fmaw B V03 ety 558 @

JRR, LED{H g mcv @c()(nh ﬁlﬂﬂl\/m(??z{é)OJ‘ﬂjz ’6 g@g@){),&.m%m H%,%.ﬁzﬁglﬁg H).

6H) 686(d JSSHzl 6.66(m 1H), 4.20 (t, 1

, fo Mﬂ;f (S)&E—A;nlnowﬂ{}r&ﬁﬂno MrHHﬂuoro 1 {2-pyrimidin-
Addltl ong-yiephme thoxyl€gpa . 1 1
the art and/ or descrl bed here| n are Ilst ed beI ow
Conmpound LCMVS (M

- (2S) - 2-am no- 3-( -am no-6-(2,2,2-triflgoro-1-(4-(p
yriclin-3- CFs
yOphenyHet hoxy) pyr| m c acid
510 A --
(2S) - 2- ani no- 3- 4-( (2,2, 2-tritfuoro- 1- (2- (2
- met hyl pyri di n 4%yl'\5 ph hoxy) pyrim di n-4-
yDphenyl ) propanoi c acid 524 A -

(2S) - 2- am no- 3- (4 (2 amné‘"‘& (2,2,2-trifluoro-1-(2-(4

y qon%éﬁ%‘l[ g)\g!rﬂgegtyalglo ?@%ﬁ g%ég‘é%{ Q%&)-B}[rﬁwbﬂ&wlﬁbrémc acid (290 mg, 2.0
mmol), 5-bromo-pyrimidine (316 mg, 2.0 mumol) and 8 m] of acetonitrile. To this mixture
was added 4 ml of aqueous sodium -carbonate (1M), followed by 100 mg of dichlorobis-
(triphenylphosphine)-palladium(IT). The reaction vessel was sealed and heated at 150°C for 5
minutes with microwave irradiation. After cooling, the reaction mixture was extracted with
ethYIaéetaté. The organic layer was evaporated to provide a crude inaterial; which was
purified by ISCO to give 220 mg of 2-pyn'midjn-5—yl-benialdehyde.

Tetrabutylammonium fluoride (TBAF, 0.1 ml of 1M in THF) was added to a solution
of 2-pyrimidin-5-yl-benzaldehyde (184 mg, 1 mmol) and trifluoromethyl trimethylsilane
(TMSCFs, 0.2 ml, 1.2 mmol) in 10 ml THF at 0°C. The mixture was warmed up to room
temperature and stirred for 4 hours. The mixture was then treated with 3 mal of IM HCl and
stirred overnight. The product was extracted with ethyl acetate (3x20ml). The organic layer
was separated and dried over sodium sulfate. The organic solvent was evaporated to give
0.21 g of 2,2,2-trifluoro-1-(2-pyrimidin-5-yl-phenyl)-cthanol (yield: 84%), which was
directly used in next step without purification.

Cs2C02 (325 mg, 1.0 mmoti}) was added to a solution of 2,2 2-trifluoro-1-(2-pyrimidin-

5-yl-phenyl)-ethanol (72 mg, 0.28 mmol) in 10 ml of anhydrous THF. The mixture was
stirred for 20 min, 2- ammo-4 6-dichloro-pyrimidine (36.7 mg, 0.22 mmol) was added and
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-pynm1d1n 5-yl-

~ phenyl)-ethoxy]-pyrimidin-2-ylamine (yleld 92%).
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(2S5)-3-(4-(6-(2-(2 -(1 Hpyrazol -1-yOphenyl)-2, 2, 2-
trifluoroethoxy)-2-am nopyri m din-4-yCphenyl) - 2-
am nopropanoi c acid 499 A (2.86)

W()(ﬁ@m'%gj?,m no- 3- (4- (2-am no-6- (2, 2, 2-tri fl uor e (%R0 T087068
uran- 2-

y Op Hemjdiew i b2 agichargeq MihHbAYE §iyde pigTBicdiale 3§ me, 0.1
mm(?l; @B?}'Ppéﬁ,-p enyla%m%o(ﬁ ngg, 0(1651(1310‘?) Lohirdr fa!:éf&{lﬁllé and 0.7ml of

waydr OXY 1R @ﬁxﬁe& Rax ¥ddedro. rind iof aqhe;o@mmm)cmboma 6iM), followed by 4
acid 512 A (136)., (2 9S)- 3(4(§ (42 EI})]Jh

mg, 4109l; % pédic orgh;@(ﬁlﬂ@hﬁaﬂphgspiu -palladium e reaction vessel was

sealéd 14950940 9%¥0C ﬁ:g%g]&gﬁ%é zvézflfﬁﬂl%c%\ﬁa%l HREBAYL) Afler cooling, the

M nopropanoi ¢ acl
rea(;ﬁ&i n%xtafﬁ W Srapdrafcd-tantiyizsg f2redide i fissndvet it-2( Pm{ Hf methanol
and) {bep RUGF PRORTSRHI PR 20 §EBHAMS YR Patng 4 f-amino-6-
12, %%gaﬁgoro I- IQZ p)ognr(n}ldl?z —%1 n}])henylg ethoxg] Byrumdm—4 yl}-phen(yl) Iimplomc acid.

trifluoro
IHNMR-(ZOQMﬁz CD;0D) & (ppm) 9.21 (s, 1 H), 8.87 (3, 2 H), 7.86 (d, /=8 2H), 7.75

(ol BB1 2 8@@%&52{@@9’%’ WPy A 4! bPAEY S R AP, 420 ¢, 1

fngfgaﬁ E%no 3-(4-(5-(2,2,2-trifluoro-1-(2-(furan-2-
Z84p enyHeét hoxy) pyr azi n- 2-yl ) phenyl ) propanoi ¢ aci d

6.35. Svnthesis of (S)-2-amino-3-(4-{2-aming-6-12.2.2-trifluoro-1-(2-thiophen-3-
yl-phenyl)-ethoxy]-pvrimidin-4-vi}-phenvl)-propionic acid

A microwave vial (20 ml) was charged with 2-formylphenylboronic acid (290 mg, 2.0
mimol), 3-bromo-thiophene (326 mg, 2.0 mmol), and 8 ml of acetonitrile. To this mixture
was added 4 ml of agueous sodium carbonate (1M), followed by 50 mg of dichlorobis-
(triphenylphosphjne)—palladiﬁm(ll"). Thé reaction vessel was sealed and heated at 150°C for 5
minutes with microwave irradiation. After cooling, the reaction mixture was extracted with
ethylacetate. The organic layer was evaporated to provide a crudé material, which was
purified by ISCO to give 211 mg of 2-thiophen-3-yl-benzaldehyde.

Tetrabutylammonium fluoride (TBAF , 0.1 mlof IMin THF) was added to a solution
of 2-thiophen-3-yl-benzaldehyde (100 mg, 0.53 mmbl) and trifluoromethy! frimethylsilane

© (0.1 ml, 0.64 mmol) in 10 ml THF at 0°C. The mixture was warmed up to room temperature

and stirred for 4 hours. The mixture was then treated with 3 ml of 1M HCI and stured
overnight. The product was extracted with ethyl 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—1:1‘iﬂuoro-1—(2-pyrimidin—5—y1~phenyl)—ethénol, which was directly used in next step
without purification (vield: 89%).
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(2S)-3-(4-(5-(1-(2-(1H pyrazol - 1-y1) phenyl)-2, 2, 2-

trifluoroethoxy)pyrazin-2-yOphenyl)-2-amn nopropanoi ,
WORHPH7AB4 E -- WD 2008/ 073933PCT/ US2007/ 0870 T/US2007/087068

28 - ami.na- ) ' *
(pr (m%) fnizgp ‘{’%"ﬁ%odﬁ‘ﬁ?é i thioadt ﬁ@z?f?“ﬂaf"%al-g}mphem
—YI enyblj étﬁlamx'vz pigp0 2B e@cR G 00 GBS AiRir@E) TIF, and the mixture was

%Oﬁz am no- 3- (4-(2- amno6(222tr|fluor 82
Sfll‘—“@ﬁé ¢0 THpYtes. d%r@annm-lly@ iR pETiRBEDS K31 Fsd 1%241131101 was then

PP RO L P850t G SBhmos sorpl Moo 3

5 ml-of Rt wab B dyaherd éihybapbﬁtw@()eiﬂh ovag st torelxndcfrthdproduct The
yl ) phenyl ) propanoi c aci d - - _ .
orgagg)layger Hes ,qlaccjl; oY sp@ugmsq% teg 'ﬁi Qoéveing was removed by rotovap to give 67
| I U{_af. ) s
o g§5 mo u?¥06:: 0X )ng; ylli/l%{oé ?R%ﬁlﬁlﬂ?ﬁﬁ% v %?%g%ﬁm nygg}dén ylamine
161407 #%0}.

Ejgrsé élc?orpvgv% vml((AZ1 nglg was cﬂarged &12th abové cr:rludel: %o{email(él %né,lo 1 mmol),

10 4-%63&&)(;% ?ﬁéhggalm eyE | et NI PN FhiNGE adbBnAriks] ith@NYdL)of water. To
th1s mixture was added 0.3 ml of aqueous sodium carbonate (1M), followed by 5 mol %
dJchlorobls(trlphenylphosphme) -palladium(II). The reaction vessel was sealed and heated to
150°C for 5 minutes with microwave iiradiation. After cooling, the reaction mixture was
evaporated to dryness. The residue was dissolved in 2.5 ml of methanol and then purified

15  with preparative HPLC to afford 11.8 mg of (S)-2-amino-3-(4-{2-amino-6-[2,2,2-trifluoro-I=
(2-thiophen-3-yl-phenyl)-ethoxy]-pyrimidin-4-yl} -phenyl)-propionic acid. "H NMR
(300MHz, CD;0D) 8 (ppm): 7.84 (d, /=8.0 Hz, 2H), 7.66 (d, /=7.6 Hz, 1 H), 7.53(m, 1H),
7.40(m, 5H), 7.30 (m, 1H), 7.17 (m, 1H), 6.91 (m, lH),-6.82(s, 1H),4.23 (t, 1 H),3.25 (m, 2
H).

20 6.36. Synthesis of (8)-2-Amino-3-[4-(2-amino-6-{2.2,2-trifluore-1-[2-( 1-methyvl-
1H-pvrazol-4-vl)-phenvl]-ethoxv}-pyrimidin-4-v)-phenvll-propionic acid

A microwave vial (20 mi) was charged with 2-bromo-benzaldehyde (208 mg, 1.0
mmol}, 1~methy1;4—(4,4,5,S—tetramethyl—[l,3 ,2]dioxaborolan-2-yi)- I'H-pyrazole (222mg, 1.2
25  mmol) and 8 ml of acetonitrile. To this mixture was added 2.4 ml of aqueous sodium
carbonate (1M), followed by 50 mg of dichlorobis(triphenylphosphine)-palladium(1l). The
reaction vessel was sealed 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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(2S)-2-am no-3-(4-(6-(2,2,2-trifluoro-1-(4- fluoro 2-(
t hi ophen- 2-
woybopseypet hoxy) pyri m di n- 4- yf | phenyl ) propancecr/asioor /087068

518 A (1.65
evppgyied g%morw%dﬁm@lp@tew wohioh was pyrifindd2y1lSCA 19 giys 68 bmg of 2-(1-

In%F?gﬁ%ﬁ@?%e%%gyffﬁﬁéﬁﬁﬂﬁk596%9%%ﬁényl)propan0|c aci d
518 %ﬁﬁBut?z&)nmomum fluoride (0.1 ml of 1M in THF) was added to a solution of 2-
(2S) - 2-am no- 2-trifluoro-1-

(1 okl Ay DR froi ‘%‘-‘H%Iﬁ?hi’éﬁﬁqoé?&&(% gtz Gromethy!
e BRI (BSRE of] %38 Y 020 The mpps s propped p o
roerf Gemipdrakaropyrsticted 3 4/ h()Lphe'iﬁhd: jrlﬁtthn@wz)sﬂhm tmgadédwih 3 ml of M HCI
an % il%glf S;ye!(r%& tg nl(qwof(r%]fq% I[xﬁdaa ggtngcteii Y/qtl} B%lgﬁ%},‘f}&t?(%zgﬁﬂ) The organic
Ia ae?n 'wl;]a% H%Pag%@o?i(@’%réﬁ % %&%ﬂr%‘sﬂlfﬁl)a NTe YRR &tnPwas evaporated to
giveB) 2 QOﬁm%ﬂatrﬁh(me-(l 6{2((2~12¢t2y1t }H@m@w-ﬂ—(}ﬁw@l}w@mnwmch was
e AR it ld iRy ) propanoi

(S) %@L nes %;g, ?l - ARl And f‘?gi zﬁfg)(?@;w 2&;(?11’:201% &4 % _Qﬂg?lﬂu(?]ro( 14;2 (1-methyl-
1H- pgrr@;z;;lnﬁoy]i)-gg;}é] etr})lanoly(60 mg, 0. 2ym1§)1¥1) Hgn 18 n;lr:)f anhydrouse]n , and the
mixture was stirred for 20 minutes. 2-Amino-4,6-dichloro-pyrimidine (32 mg, 0.2 mmol)
was added, and then the reaction mixture was heated at 110°C until the reaction was
complete. After cooling, 5 ml éf 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 afford 70 mg of 4¥ch10r0—6- {2,2,2-trifluoro-1-[2-(1-methyl-1H-
pyrazol-4-yl)-phenyl]-ethoxy}-pyrimidin-2-ylamine (yield: 92 %).

A microwave vial (2 ml) was charged with above crude material (38 mg, 0.1 mmoD),
4-borono-L-phenylalanine(31 mg, 0.15 1:\[111101); 1 ml of acetonitrile, and 0.7 ml of water. To
this mixture was added 0.3 ml of aqueous sodiuni carbonate (1M), followed by 5 mol % of
dichlorobis(triphenylpho sphine)-palladium(IT). The reaction vessel was sealed and heated to
150°C for 5 minutes with microwave irradiation. Afier cooling, the mixture was evaporated
to dryness, the residuc was dissolved in 2:5'ml’of methano! and then purified by preparative .
HPLC to give 5.6 mg of (S)-2—amino—3-[4—(2-amiﬁo-6- {2,2;2~t1’iﬂuoro—1-[2—(1-methy1—1H—
pyrazol-4-yl)-phenyl]-ethoxy}-pyrimidin-4-yD-phenyl}-propionic acid. o

6.37. Synthesis of (S)-2-amino-3-(4-{6-[2.2.2-trifluoro-1-(2-furan-3-vi-phenvi)-
ethoxv}-pvrimidin-4-yl}-phenvl}-propionic acid -

OH
NF,
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511 A (2.67)

(2S) - 2-am no-3- (4-(6-(1-(2-(3,5-dinethylisoxazol -4-y1

)-4- fluorophenyl)-2,2,2-trifluoroethoxy)pyrimdin-4-
W@FW%w%propanm c acid 531 A (1.55) PCT/US2007/087068

( S) . n}q% %f @F@ﬁ%ﬁ &%%gl‘ﬁ%&ﬁ"ﬁ%‘ﬂy prkhe RO Dnit 431 (298 mg, 2.0

mm NeRyRRs ﬁﬁ@@ 39 18] 4 bddo %\aﬁdzs 28 bf adMdnitrile. To this mixture was
2008/ 073933PCT/ US2007/ 08706
ad(lgiggé} 114 .Of 4qyeELuf go(tlmn(cgﬂm@a@ (AMy folHewpd by 100 mg of dichlorobis-

o A R S Do e Ao R e s oot A b 150°C for
mllnﬁtea itk B ovAuve Id4diaéh. Afier cooling, the reaction mixture was extracted with

i 2-am no- 3- (4- SZ amno-6-(2,2 ,2-trifluyoro-1
cthylagetags. pbia gegnig layer was evaporated to provide crude material which was purified

oy SCRHNETHL b LIER) Py e AoBhe SRR, Pr opanoi
( 2S)TFeRabutyy amnBor( dm (fRroziddi 1101 6al(6F, 13] & THFY waioadied 4 2 sblution of 2-

uor,

furﬁléﬁﬁ)&l%%ﬁﬂé?wm _(H(} E‘Be?n% pariitelN] chmﬂum‘qﬂleﬁhﬂl tnmethyisﬂaue (109 mg,
0. 738%%9% 1B RPERe 'aPOQ'tC | Ph Pt (Wasdemed 1p 10 TOO. tegla{)eratuxe and

am no- 3- (4- (2- am no- 6- (1 (4-(6-chforop
stu:rai fo; 4) lphen yTlhe-181x2yr2 wasithéruioeadet Witk § ydyof il H]Cﬂi add stirred overnight.
ThY p)‘(PJ?}%P\XraQ BB With g’cﬁyldacetate (3x20ml). The organic layer was separated and
dried over sodium sulfate. The organic solvent was evaporated to give 0.130 g 0 2,2,2-
trifluoro-1-(2-furan-3-yl-phenyl)-ethanol, which was directly used in next step without
purification (yield: 90%).

Sixty percent NaH (12 mg, 0.3 mmol) was added to a solution of 2,2, 2-trifluoro-1-(2-
furén-B-yl-plienyl)~ethanbl (54 mg, 0.2 mmol) in 10 ml of aﬁhyd:rous THF. The mixture was
stirred for 20 minutes, after which 4,6-dichloro-pyrimidine (30 mg, 0.2 mmeol) was added.
The mixture was then heated at 70°C until the reaction was complete. . After cooling, 5 ml of
water was added to quench the reaction, 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 of 67 mg 4-ch10r0—6—[2,2,2-triﬂu0r0-I—(2-fu;ra11—3-jf1~phenyl)-ethoxy]-

- pyrimidine (yield: 94%).

A microwave vial (2 ml) was charged with above crude material (38 mg, 0.1 mmol},

| 4-borono-L-phenylalanine (31 mg, 0.15 mmol), 1 ml of acctonitrile, and 0.7 ml of water. To

this mixture was added 0.3 ml of aqueous sodium carbonate (1M), followed by 5 mol % of
dichlorobis(triphenylphosphine)-paltadium(II). The reaction vessel was sealed and heated to
150°C fér 5 minutes with microwave trradiation. After cooling, the reaction mixture was
evaporated to dryness, the residue was dissolved in 2.5 m! 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)-éthoxy]-ﬁy*rimidin—ﬁl-yl} -phenyl)-propionic acid. 'H NMR (3OOMHZ, CDs0OD) &
{ppm): 8.82 (s, 1 H), 8.13 (d, ./=8.4Hz, 2H), 7.73 (m, 2H), 7.46 (m, 6H), 6.82 (m, I H),
6.54(s, 1H), 420 (t, 1 H), 3.22 (m, 2 H).
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(2S)-2-am no-3-(4-(2-amno-6-(1-(4-(4-tert-butylthiaz
ol -2- yl)phenyl)-2,2,2-trifluoroethoxy)pyrim din-4-

wo/,gmé‘;@nng,) propan0| c aC| d 572 A (1 82) PCT/US2007/087068
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usi ng genes having the fbl#d ng accessi on nunbers,

r5'e|'ﬁ gf %flfr\f@/‘%}&%%}jl%lﬁéﬁgg? ng(g %g%ﬁgg%g?f% ”n%rgﬁgmg acid (298 mg, 2.0
m.tﬁ!)l? @grdnﬂ)t—ﬁlrﬁrb@ﬂ@%@ﬁl ﬁhﬂfﬁfd@ﬁﬂ @fladéﬁﬁl‘itﬁ[e DE)T% mixture was

Novagen, WMadi son A singl e col ony
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t (o]
(gD a e S S Tab sty issEhvras SOARANEA flatcd at 150°C for S

milks woth rhibR vt i a5 Atfdr copbng, ienrehctivashizmure thvas Bkwacted with
3 L of nedia containing 1.5% yeast extract 2% B?cto

ctiiydgsetate, The, orgamg/layer ng,@taggqqmqi topravidas fads gigterial, which was

| at o
TIPS 0P S LM AR
s Iu pglggg&gg%&rﬁﬁméﬁ%uoﬂﬂb i ?ﬂg;wiéﬂﬂﬁirﬁfﬂ]?) Was aiaigd to a solution of 2-
u ressi on
Fultod D eacHldgB s iLl: Bepbr| BN abidarenaty 35ecsdane (120 me,
n%l) r18 I 2a ?,g(gﬂg afl% m%&% Q@a@m\éﬂ tlB t(PfH?y%PQﬁ{p%rature and

15TPHL was purif
stigbd fcﬁrmt boumh rﬁmte@gmpmymbasesl thm tretamdbmﬁdis ng of 8M HCI and stirred

TR T
S@%r?ce%@@tgle @% ot hINEaNHRR, T%e a%RTﬁlve'it ok %Borated to give 0.150 ¢

roteaseln Itor mxture (Roc
of 2,2,2-triflucro-1-(2-furan-3 -yi-phenyl)-cthanol, whlch was directly used in next step

without purification (vield: 90%).
Sixty percent NaH (12 mg , 0.3 mmol) was added to a solution of 2,2,2-trifluoro-1-(2-

furan—Q—yl—phenyl)—ethanol (55 mg, ().2'mr-nol) in 10 ml of anhydrous THF. The mixture was
stirred for 2()'minutes, after which 4,6-dichloro-pyrimidine (29 mg, 0.2 mmol) was added.
The mixture was then heated at 110°C until the reaction was complete. Afier cooling, 5 mlof -
water was added, and ethyl acetate (20 ml) was used to extract the product. The orgaﬁic layer
was dtfig:d over sodium sulfate. The solvent was removed By rotovép 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-phenylatanine (62 mg, 0.3 mmol), 1 ml of acetonitrile, and 0.6 ml of
water. To this mixture was added 0.4 ml of aqueocus sodium carbonaic (1M), followed by 5

~ mol % of dichlorobis(triphenylphosphine)-palladium(ll). The reaction vessel was sealed and

heated to 150°C for 5 minrutes 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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cont ent

eumAng) |

yhphanghpopemsieasidt ector. Bl ood sanpl es were
| : ¥ oo ALl . _
(E%ELMMnbe-m-pj—ﬂﬁﬁio%-@@,aﬂiﬁﬁdo@yl-Mdﬂnﬁctyi-}w

STTap fTozem. "5-HT Was extracted fromithe b
(29 sznme-atd(Craaere - (hicgHydiisoldnce |
yl)phemgtyex 2dtrfiyro¢tPkpyegidipged with an in-

(3- AR BGRY 8210y 135 8h &l fe@dxy)pyrimidibagur
ga)fjnglg O3paRepsadent 577 Y anpo

e ect” of a conmpound of
iQn on

ood or
qui d
i g2

aken f or

A(1.82)

re—cart
i onal

e lg19ho
t he

t he

H |
I'TU

S A (3.54)

| gy
| nyigaﬁﬁf

-HT levels in mce.  20Al1l of
ti
—%@ﬂ

6 o o s i
apiegy ?%»%??%@W BoE BRI E5855pcT U5
OPYRHAE 2F'€ . claimed is: 1. A conpound of

yDpsoRy

f or mul

i cations)
rederence
208{7/ 08'7068A (320)

a

6.40.  In Vitro Inhibition Assays

Fiuman TPHI, TPH2, tyrosine hydroxylase (TH) and phenylalanine hydroxylase (PH)

were all generated using genes having the fbllowing accession numbers, respectively:

X52836, AY(98914, X05290, and U49897.

The full-length coding sequence of human TPH1 was cloned into the bacterial

expression vector pET24 (Novagen, Madjsdn, WI, USA). A single colony of BL21(DE3)

cells harboriﬁg the expression vector was inoculated into 50 ml of L broth (LB)- kanamjcin

media and grown up at 37°C overnight with shaking. Half of the culture (25 mtl) was then

transferred into 3 L of media containing 1.5% yeast extract, 2% Bacto Peptone, 0.1 mM

10 tryptophan, 0.1 mM ferrous ammonium sulfate, and 50 mM phosphate b_uffef (pH 7.0), and

15

grown to ODggo = 6 at 37°C with oxygen supplemented at 40%, pH maintained at 7.0, and

glucose added. Expression of TPH1 was induced with 15% D-lactose over 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 NaCl, 0.1% Tween-20, 2 mM EDTA, 5 mM DTT, protease inhibitor mixture (Roche
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or a pharmaceutically acceptable salt or solvate

thereof, wherein: Al is optionally substituted

het er ocycl e; each Rl is independently
wdmlo9aenss hydrogen, C(0) RA, ORA, NRBRe, S(02) RécT/0K2007/087068

10optional |y substituted al kyl, alkyl-aryl or : )
Amhwghscmt:@rl@@y@amhs, IN, USA) apg 1ireM pligepianiaanesujfonyl fluoride (PMSF),

ang%% oc%ﬁlg l‘ufer l%% ?\rrlltP L?I% g)o%&dlg%gh{(éﬁ?ﬁ fee w?s( &%%ﬂ%gecf) ind the

suﬁéxﬁMhnﬂkﬁisﬂb&ﬁ:&iQin@o a tenn co@led Seﬂlbﬂfi‘fs@ gﬂbollﬁﬁl@ilﬁﬁwas ethbrated with
0) ORA, or optlona :piisubstltuted al k al kyl -ary

2ttty poraingzodmMe 007 MhdieEk felsel eea«:zm SaM YEDTA, and 2
mlbﬁyngfggﬁ? IR w%%s'hx %ﬂ%b' ﬁnysfecﬂls%:% ancPTE A% sﬁtiuﬂed with a
, eac

eterocycl e, erocyc
buftér ¢<ﬁ1ta1ﬁﬂhgr3®nﬁ[!elnNhHC@y,qj‘PD g@ﬁ (]3] MNaIG]),rIBl‘VyTween—ZO, 0.5mM EDTA, 2

substit teg kyl | kyl -aryl or  al ky] hetero yc| e; :
M IORE pand; 0% E‘Iéfé?fé’h df“ﬁ%‘? W@é%&e'ﬁyi@ ecl with 200 mM
KI%;‘I"?)%} mtoe@ Whet, 2 KN TR 0. AhnvAERY A, %9&1 ?@‘%rg;i/%‘;c%ﬁh,eénd stored at
ach i $ independently hydrogen or opti onal -

-3@abst i t ut ed aI kyl, al kyl-aryl or alkyl-heterocycl e;

an gﬁ%ﬁ‘} 1- a\ﬂ!q\gj{ 008‘3@%%%2 %ﬁ&gt[_ﬁsZOOW o%},‘{%? Xy%@ IE'FH) and
ph&ﬂﬁ?&l&zﬁﬂ@ QYA xPhsCIPAHY vere WRbe el Sn@bubiNgd EQEMIHIG in (1R same way,

wher ei
except the cells were supplemented with tyrosine for TH and phenylalanine for PAH during

growth.

TPH! and TPH2 activities were measured in a reaction mixture containing 50 mM 4-
morpholinepropanesulfonic acid (MOPS), pH 7.0, 60 uM tryptophan, 100 mM ammonium _
sulfate, 100 uM ferrous ammonium sulfate, 0.5 mM tris(Z—carboxyethyl)phosphiﬁe (TCEP),
0.3 mM 6-methyl tetrahydropterin, 0.05 mg/ml catalase; and 0.9 mM DTT. The reactions
were initiated by adding TPHT to a final concentration of 7.5 aM. Initial velocity of the
reactions was determined by following the chimgc of fluorescence at 360 nm (excitation
wavelength = 300 nm). TPHI1 and TPH?2 inhibition was determinéd by measuring their
activities at various compound concentrations, and the potency of a given compound was

calculated using the equation:

v=b+i_—b—D
*‘“([EM |

where v is the initial velocity at a given compound concentration C, vy is the v when C =0,b

is the background signal, D is the Hill slope which is approximately equal to 1, and 7.5y 1s the
concentration of the compound that inhibits half of the maximum enzyme activity-.

Human TH and PAH activities were determined by measuring the amount c-af *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-methy! tetrahydropterin, 0.05 mg/ml of catalase, and 2 mM DTT.
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each RS is independently hal ogen, hydrogen, C(0)RA,

ORA, NRBRc S(02)RA, or optionally substituted al kyl,

al kyl -aryl or al kyl-heterocycle; and n is 1-3. 4. The
WQYNBOWBAE of claim 3, which is of the foLul a: BOI/USA7T/087068

Tlire%gac%ggggj %%%Hggvea{}\ﬁélﬁgg%%d 1%’9 i1 SHS imc.'ingges é‘?{% ﬁ[}%@éﬁrﬁﬁhe addition of 2 M
HCD dﬁ&%ﬂﬁﬂéd Werd ah Qo redhe QB vAED t IRPcoaDRAY thHREtBﬁactivity in the

" - S(02)RA, or_ 150ptionally substltuted al kyl

filirpieyyas detgrmiged Ry jsgintifeias oupang ; Agpatios b of ‘compounds on TH and

P%I% Q@F Oge%%%?%dsﬁﬁbz&g 7a(s$a%f %g%fﬂlﬂa%efdlm%he ?AIJJ\%&L}‘; AHPYPE1 and

TPH2.

6.41.. Cell-Based Inhibition Assavs

Two types of cell lines were used for screening: RBL2H3 is a rat mastocytoma cell
line, which contains TPHI and makes 5-hydroxytrypotamine (SHT) spontancously; BON is a
human carcinoid cell 11116 which contains TPH1 and makes 5-hydroxytryptophan (SHTP).
The CBAs were performed in 96-well plate format. The mobile phase used in HPLC
contained 97% of 100 mM sodium acetate, pH 3.5 and 3% acctonifrile. A Waters C18
column (4.6 x 50 mm) was used with Waters HPLC (model 2795). A multi-channel
fluorometer (model 2475) was used to monitor the flow through by setting at 280 nm as the
excitation wavelength and 360 nm as the emission wavelength. '

RBL CBA: Cells were grown in complete media (containing 5 % bovine serum) for

* 3-4 hours to allow cells to attach to plate wells (7K cell/well). Compounds were then added

to each well in the concentration range of 0.016 uM to 11.36 uM. The controls were ceﬂs n
complete media without any compound present. Cells were harvested after 3 days of
incubation at 37°C. Cells were >95% confluent without compound present. Media were
removed from piaté and celis were lysed witﬁ equal volume of 0.1 N NaOH. A large portion
of the cell lysate was treated by mixing with equal volume of 1M TCA and then ﬁltéred
through glass fiber. The filtrates were loaded on reverse phase HPLC for analyzing SHT

concentrations. A small portion of the cell lysate was also taken to measure protein

" concéntration of the cells that reflects the cytotoxicity of the compounds at the concentration

used. The protein concentration was measured by using BCA method.

The average of SHT level in cells without compound treated was used as the
maximuim value in the ICso derivation according to the equation provided above. The
minimur value of SHT is either set at 0 or frcﬁn cells that treated with the highest
concentration of compound if a compound is not cytotoxic at that concentration.

 BONCBA: Cells were grown in equal volume of DMEM and F12K with 5 % bovine
serum for 3-4 hours (20K cell/well) and compound was added at a concentration range of
0.07 uM to 50 pM. 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 IM TCA, then filtered through glass fiber. The filtrate was loaded on reverse
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7. The conpound of claim1, which is of the fornula:
wher ei n: each-R5 is independently -hal ogen,
hydrogen, C(0)RA, ORA, NRBRc, S(02)RA, or optionally

" wEYRBhidsg ed al kyl , al kyl -aryl or al kyl - het er opyei82007/087068

and n is 1-3. 108. The conmpound of claim7, which is
phase HRECffor SAiTR concengratitremeesvpaumg. She e¢lbviability whs mhasured by

He@%@@?@%@%@%&%@e@%@%%@%% Eeﬁﬁsg E%?Fggrﬁl C ng dc‘ll Vu\il]galty Assay.

 THNYBRBRSERs N NRhOGEA calblcaFR the sGhQ ) asERfhe RBBRBA.

S(02)RA, or optionally substituted al kyl, al kyl -aryl

or al kyl -heterocycl e; and -
6.42. In Vivo Effects

The in vive effects of compound were determined by formulating them to provide

solutions, which were then orally dosed. In g_eneral, 14-week-old male C57 albino mice were

- dosed once daily by oral gavage at 5-10 ml/kg for four consecutive days. Five hours after the

last dose, the animals were guickly sacrificed. Each animal was anesthetized using

isoﬂuraﬁe, blood was drawn by cardiac stick method using 1 m! syringes and 25 5/8 needle,
250 ul blood was placed in capiject EDTA containing tubes which were Kept on gentle

rotating. The animal was then decapitated, whole brain was taken and snap frozen, jejunum,

- ileum and colon were cleaned from fat and lumen content, snap frozen. 5-HT was extracted

from the blood or tissucs and measured by high performance liquid chromatography (HPLC)
equipped with an in-line fluorescence detector. Blood samples were taken for exposure
analysis. All ammal studles Were carried out w1th protocols approved by The Institutional

Ammal 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 entirefies.
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pis 1-4. 10. The conpound of claim9, which is of
the frmula: 5 11. The conpound of claim1, which is
of the formula: CF3 NN R2 wherein: each
Wg873%Hependent | y hal ogen, hydrogen, C(0) RAPCERR2007/687068
NRBRc, S(02)RA, or 1l0optionally substituted al kyl,
al kyl -aryl or alkyl -heterocyghgyend q is 1-2. 12. The
conpound of claim 11, which s l?)% the formula: N e
(RS)q NJJ '
What is claimed is;

1. A compound of formula I:

t@iW@ﬁ* 4
5 Rz
I

ora phamadeutically acceptable salt or solvate thereof, wherein:
Aj 1s optionally substituted heterocycle; |
each R; is independently halogen, hydrogen, C{(O)R4, OR4, NRgR¢, S(O2)Ra, or -
10 optionally substituted alkyl, alkyl-aryl or alkjl—heterocycle; _
R, is independently halogen, hydrogen, C{O)R4, OR A, NRzR¢, S(O2)R4, 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; .
15 Rsis hydrogen or optionally substltuted alkyl, alkyl-aryl, alky1~heterocycle aryI or
heterocycle;
each R, is independently hydro gen or optionally substitutied alkyl, alkyl—aryl or alkyl-
heterocycle;
each Ry is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
20 heterocycle ' o
each R is independentiy hydrogen or optionally substituted alkyl, alkyl-aryl or alkyi-
héterocycle; and |

mis 1-4.
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CF3 Nt, NR2 WD 2008/ 073933PCT/ US2007/ 087068 13. The
conpound of claim1, which is of the fornula:
wher ei n: each R5 is independently hal ogen, . _
wowdsogess, C(0)RA, ORA, NRBRc, S(02)RA, or 5Sopdmosdobyos7oss
substituted al kyl, .alkyl-aryl or alkyl-heterocycle;
and % i s Thezpompoundpbclaghhovirigh srofdhgfommuls: which is
of the fornula: 15. The conpound of claim1,gwhich is
of the foinmula: 10RRwher ei n: eachf{ R5 is
i ndependent |y hql agérl YR ; @E§Rb,
S(02) RA, or _ _ ' al kyl -aryl
or al kyl - het\er.o et o \

2008/ 073933PCT/ 11820 18 NB b

Y

R,

3. The compound of ¢laim 1, which is of the formula:
(R1)m
(Rs)n
Ny
H .
CF3

5  wherein:
cach Rs is independently halogen, hydrogen, C(O)RA, ORA, NRgR¢, S(O2)RA, o1
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and

nis 1-3.
4, The compound of claim 3, which is of the formula:
R1)
(Ro)y Rtk
)
NN Xy O
H
-CF3
10
5. . The compound of claim 1, which is of the formula:
Rl f i
F L a8 ORq
/s 0 HN .
3 /J e I N R,
Rsh CFs N\KN
R; .
wherein: |

each R is independently halogen, hydrogen, C(O)R 4, OR4, NRgR¢, S(O2)R4, or
15  optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and
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16. The conpound of claim 15, which is of the fornula:
CF3 Ny. NR2 17. The conpound of claim 1, which is a
potent TPHL inhibitor. 18. The conpound of claim
WOWe%T3983s a TPH1_| C30 of |ess than about 1 mCTfUSZOde%S
519, The ,conpound of claim 18, which has a TPHIJCSO of
| es8? %ﬁ'&n about 0.5 gM 20. The conpound of
claim 19, which has of .l.ess than about 0.1
S gM 6 %iomw%égﬁﬁ%ﬁgdvg‘? Sé’fﬁi‘%@?ﬂ&ﬁich has a
TPHL 1 C30 of | ess than about 0.05 gm O22 The
conpound of cl a| m 1, jein Al is aromatic. ;j71023. The
conpound of cI v)fﬁerel n Al is _po C g)
24. The con‘pouﬁ im1, wherei i's pti ﬁél ly
substi t ut ed ) : 3 oHNLower
al kyl . 25: IQ corrpound of clh , Wherein i s
hydr ogen or'hal ogen. 26.CFie und of one of clains
2-16, wherein Rl is hydrogen o? hal ogen. 1527. The
conpound &cl aim 1, wherein mi® 1. 28. The conpound
of one of clains 2-16, wherein mis 1. 29. The

conmpoundrg dlof M&rle'wﬂu&’%s'o?tﬁhyﬂhﬁﬁﬁn or anino.
BOm?The go%n%ou d}EH ocne of clains 2-16, ‘wherein R2 is

hydr ogen or am no. The compound of claifh!,
wherein R3 i hydr "Br | ower al |
- #’g/e OR,
Q\J \j\r
> R
(Rsn CF3 N\fN
5 R
wherein:
cach Rs is independently halogen, hydrogen, C(O)Ra, ORa, NRpRc, S(O2)Ra, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and '
nis 1-3. |
10 8.  The compound of ¢laim 7, which is of the formula:
(R‘l )m
<ﬁ 77 /|
I |
Rz
9.  The compound of claim 1, which is of the formula:
' 0
- (R1)m .-
EN% ) R,
/\/ \J\(O N Mry
(RS)}) CF3 N \,|7 N
Ry
wherein:
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2032. The compound of claim11l, wherein R3'is C(0)ORA

and RA is alkyl. 33. The conpound of one of clains

2-16, wherein R3 is hydrogen or |ower alkyl. 34. The
woRIBeues of one of clainms 2-16, wherein R3 i spca8385 87068

and RA'is alkyl. 35. The conpound of claiml, wherein

R4 |escﬁ1&ﬂrsog&pendemﬂg\he}0gah Rlyﬁrogsﬁ C(ENB.ACORRONRERGS(O2)R4, or

o5y A B Sucl ot P itbge” o | oue

The ,gepppound of one of clainms 2-16, wherein RS |s
hydrogen or lower alkyl. 38. The conpound of claim 37
-whengin &% Qupaung.afj.one of

cl allﬁs 3%3608 gﬁﬁellwn&fnd%s 91%%}{ [Iafge conpo&nd of
claims 9 or 10, wherein p is 1. 41. The conpo.nd of

one of clainms 11-16, wiBigin q is 1. A
compound, or har. p# 0 @I
sol vate ther of\\{g1 OQ“

(S) - 2- Ami no- gkf { T2y
i n-4-yl-phenyl) - et hoxy] -

pyrim di n- s | | - phenyl) - fFopi aci d;

10('S) - 2- Ami no- 3- (4-{642,2, 2-trilf | uro-1-(2-pyridin-4-y
5 | - phenyl) - et hoxyl - pyrlmdln 4- Rl | - pheny1) - pr opi oni ¢

aci d; (S)-2-Am no- 3-(4-

{2-akni n@héé&mﬁoﬁtddsﬁcﬂdlmrhﬁﬂimﬂ&s(o#theetbhyhlat hi ophen- 3-
y1) - phenyl k et hoxyl - pyri m di n-4-y1) - phenyl ]- p(r)opl oni c
acid; (S)-2-Amno-3-(4-Rm
{2-am no-642, 2, R=trifltdro-1-(2-(5- i_ephen- 3-y
1) - phenyl i - 15(/ /1/0 : 6R;

0150 d‘dﬁl-d

et hoxyl - py, Q
4r|fluoro 1- %ﬂ furan

(S)-2- Amndésg (K- {2 “an ne
-3-yl - phenyl) et hoxy]- CF;
pyrim di n-4-yl|-phenyp-propi orﬁg aci d

wherein:
each Rs 18 mdependenﬂy halogen, hydrogen, C(O)R 4, ORa, NRgRc, S(O2)R4, or
10 optlonally subsntuted alkyl, alkyl-aryl or alkyl-heterocycle; and
qis 1-2.

12.  The compound of claim 11, which 1s of the formula:
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10,

- hyl - 1H pyrazol #1-\

(S)-2-Am no-3-[4-12-am no- 6-
{142- (5-di et hyl am nonet hyl - furan- 2-y1) - phenyl1-
2,2,2-trifluoro- ethoxyl pyrim di n-4-yl)-phenyl kpropi o

WO1008/616933; - PCT/US2007/087068

20 no- 3 142- ridin- 3-
y1§ §?§henﬁ?¥f9§fﬂ§[’§m¥ ?f(?l \ghlth A28 gyanp-pyridi
et hoxyl - ppi m di n- 4- yl)ighenylkproplonlc aC|do

(S)-2-Am no- 3-(4-
pFtagol ~4yrophenyl
! hpiﬁ‘ic aci d;

uoro- 1-(2-i

{ 2- am no- 6- [, 2- A

) - et hoxy] - r A-ylb-phenyl
(S)-2-Ami no- 3V 4- Rs
{6[2, 2, 2-t (R, uor o- 1- (2- pyragol - -yl - phenyl ) - et hoxyl -

pyrimi di n-4- 25yl | - pheny ¢

oni ¢ aci d,
(S)-2-am no-314-(2-am no-6-{2, 2 trlfluoro 142 (3-tr
i fl uoronethyl -pyrazol -1-y1l)-

whiheny! ] et hoxyl - pyrim din-4-y1)- phenylkproplonlc aci d;

S) - 2- Am no- 344- ( 2- am no- 6-
{ 112achR 5is ddeptrriehtlpakpeoh,-hidyoes, HENRL] ORANRERc, S(O2)R4, or

o SR B g o

aqgigrlfluoro 142- ( 3- phenyl - pyrazol - 1-y1) - phenyl i -
ethoxy} pytim di n-4- y1) phenyl kpr opi oni ¢ aci d;

| (S) %3 Amrﬂé?ﬁ&?{ﬁo&&r %%%&n&zéoﬂﬂeﬁt&%g 145- met ho

(4- met hy pyrazo -
yl) phenyl ket hoxyl - pyri m di n-4-y1) - phenyl | - pgopi oni ¢
acid;, WO 2008/O73933Pﬁ%hU82007/087068

(S)-2-am no- -( 2 fLu0 8?}42 (
3- et hyl - pyrjazo

phenylkethonéybyr Q. ey kpr ofi¥epi ¢ aci d;
(S) - 2-am ngrB314- (2- am not 6- , 3
(144-chl or 0- 2= ( 3- nethyl‘ﬁ?rdi L=N-y1) - phenyl]-2, 2, 2-

trifluoro-ethoxy} -pyrimdin- 4 yl) phenyl ] pr opi oni c
aci d,
5(S)-2-Anino-344-(2-an1no-6-{R—144 chl or o- 2- ( 3- net hyl

-- pyiazol The ydopq@ingdryfidaim 1, which is of the formula:

2,2,2-trifluoro-ethoxyl - pyrlnldln 4-y1) - phen%karoplo
nic acid ethyl ester; (R1)m

S) - 2- am no- 3- 238, - met
(S) M &%,
2,2, 2- trlfh ot et oy )£ enyN.pr opanoi ¢
aci d: (S)(Z%%n1no 3- (4- B {H3 '
12-am no-642, 2, 2-trifl uofds 1NL2=Mi azol - 2-yl - phenyl) -
et hoxyl - 10 pyrlnidin-4-y11-ph nyl) - propi oni ¢ aci d;

(S)-2-Am no-314-(2-am no-6-{2, R2-trifluoro-142-(pyri
di n- 3-yl oxy) - phenyl k

'Wh@?Woxyl pyr|n1d|n 4-y1) - phenyl] - propi onic aC|d

(S) g h ﬁfié%”tﬁiadé&h?mmgen%&o%eé ORI NER RIGDR , or

di n-

optionally substl’cuted alkyl, alkyl-aryl or alkyl-heterocycle; and

q1sl-2
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et hoxy}-pyri m di n-4-y1)-phenyl kpropi oni ¢ aci d;
15(S)-2- Am no-344-(6- {2,2,2-trifluoro
-1-[4-(pyridin-3-yl oxy)-phenyl] - et hoxyl -

W(pmg;mgmm 4- y1) phenyl ppr opi oni ¢ aci d; PCT/US2007/087068

(S)-2-Am no- 3-
{2- dﬁ} no- 733&2021,13211114 pf ¢leigr b2 priyigh %Stﬂféliﬂﬂcéﬁn?layl pheny1)
-et hoxy] pyrimdin-4-yl} -phenyl ) propi oni c aC| d;
(S)-2-Am no- 3-(4-
{642,2,2-triflugro-1:

O HN

-pyr|md|n20 1 -
(S)-2-Anin zx% '
{2-am'no-6 Jo2, 2t ri TTUoTp- 1-[ 44X 2, 4Tt ri azol B4-yI - ph

enyl) - ethoxfrpyrimdin-4plly yl) - propionic acid,
(S)2Amn03(4{2amn06[2 2trif|uorol(4f|u
or o- 2-t hi ophen- 3-yl -

phenypet hoxy] - pyri m din-4-y11- phenyl) propi oni ¢ aci d;

(2, 3721 P apatad BT ATRTE Fhigh o nolont TR imhibier o
~ yl) %henylllje cg}ngguﬂq oip t}ig,lln{ H %{r}ﬂclf'hf}/slzg Tmiermlsgk&’ Igﬁltﬁaﬁ{ Sbout 1 M.

aCI

(()| A%yf;nﬂ)gfcggépémbqag’] 18 ﬁvjhlzh ﬁf?s aSTIgﬂIPn[%t ha/g foss than about 0.5 uM.

2,2, 2-infl uoro-ethox I-pyr|n1d|n 4-y g ?henylkpr g qD .
i c 3@; d; Therompauechet daipyly, awhigh hes.aglPHI_ICs oflesst an about 0.1 uM.
{2, 2, 2- trlfluoro 145-f | uor o- 2- ( 3- net hyl - pyrazol - 1-y1)
- 3a1pherTyale]cempomy} ofslaim2Qiwhidh has)a Bﬂéh;lﬂaqudp%dhﬁﬁbabout 0.05
cid; (S)-2-am no-3-[4-(2-am no-6
2,2, 2-trifluoro-145-chl or o- 2- (3 nethyl pyrazol - 1-y1)

- phenylkethoxyl di n- 4- n I opi oni c

aci g2 he ¢ PEWQEm%ﬂéajnglfﬁh%' W&n%%
{2,2,2-trifluoro-144-(2-oxo- pyrrollclln -y1) - pheny1]

- efRoxy Theywemppunchoficlgim 1nrkiigpidorid pPGHPEaECi d: WO

2008/ 073933PCT/ US2007/ 087068

(S) 22- Anilhe cem_@o(uzi efnilmion b- Wl(iemymzﬁ:zs opiigriaily gestitutad with one or

. 3- | -
m‘?ﬁ?{'%ﬂ%%'i rge %;?IZ?H di n- 4-y1) - phenyl ] t r opi oni ¢

(9 S 352 aniths compoend ofilaig b.yherein R hydragicr HARECR- e

th din-2-y

phodti ko (Thesgrppyid of eneraLelayms phongricst Bpischreosse pgbalogen.
5(S)-2-Am no-344-(2-am no-6-12,2,2-trifl uoro-142- fluo

r o- 27( 5- Mt lsompopyd ¢iolansl, wherein m is 1.

28.  The compound of one of claims 2-16, wherein m is 1.
29.  The compound of claim 1, wherein R; is hydrogen or amino.
30. The compound of one of claims 2-16, wherein R; is hydrogen or amino.

31.  The compound of claim I, wherein R is hyd{ogén or lower alkyl.
32. The compound of claim 1, wherein Ry is C(O)OR, and R, 1s alkyl.

33, The compound of one of claims 2-16, wherein R is hydrogen dr lower alkyl.
34.  The compound of one of claims 2-16, wherein R; is C(O)OR 4 and Ra is alkyl.
35.  The compound of claim 1, wherein R4 is hydrogen or lower alkyl. -

36.  The compound of one of claims 2-16, wherein Ry is hydrogen or lower alkyl.
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- pyr{megin- %yb}npmyﬁ-nrtkpl(omcam

y1) - phenyl ket hoxy} - pyri mi di n- 4-y1) - phenyl ppr opi oni c
aci d;
Ani no- 344- (2-ami no-6-1(S)-2,2,2-trifl uoro-

WQZ&J?/Q]@‘Q@ pyri din-4-y1)- PCTfUSZ()(] /087068
he
pheny ke BYd B Bl G Rpl ke B oweralint
hox ridin
phgﬁér et TR PR S 32 P B R PEbi oni ¢ aci
A- “3%“ u Ihgﬁg{r‘rx%g‘&r%%a c?ngslo % {11&18)3» 82W GI'ZCIIEIrlllst uoro- 144- (
_ gg? 8hen¥li E%Eng;é%lll . carltljlrlngdl((;[tlodfw eremp 18 lyI Kpropi oni ¢
(2- amno 6-[(S)-2,2,2-trifluoro-1-(4-isoxazol -4
yl - gheny Ihe cemhowykgirangiadiclrims Y 1-4 6pivbergit)g Brlopi oni ¢
aci d;
15( 8)2 2- Amamqa@m(lﬂer{@p}mmamuﬁdﬂlﬂacze;mblé lsalbomolve(tézmp;eof wherein

rimdin- - phenyO- et hoxyk
the QAo uE!‘iihq 4 yl | - phenyp- pr opi oni ¢ aci d;

(S) (-AMAp-3=dfd gmﬁm-élf’z 542 Auss- U(#-fpkfﬁ@ﬁlm-}f-ﬁl?éngrblé@hoxy];
phen-"3-yl - pheny1l) - et hoxy

Pyfipidineelit h-phenyi )t prsivemid ycigr op| oni ¢ aci d;

( S) %@-ﬁ-éﬁé ﬁl @%tnﬁ -pyndl}il—rﬁf—{rll %glgl)-cthoxyf-;]iymnndlmﬂr—
yl}pﬁlﬁﬁzmpﬁﬂa@iﬁyhg@yrl m di n- 4-y1) - phenyl kpr opi oni ¢ aci d;

( 6[ 28)7222 Qsmlfiq?‘ﬁl'((&o{?oamm@iﬁ-fiméﬁﬂﬁum-1-|61ré4"r}11§}h}@rtﬂhgﬁhﬂ(1p§rﬁ) phenyl]-

eth?%}dﬁ}gﬁﬁdﬁ% Pﬁﬁe%%ﬁfrgﬁﬁgca% g?lodl (2-furan-2-yl-p

henysp)z— Ahh@@csl(4pw arfineld-[2,2,2-th flkroPNenysLireftiydithiophes-3 yl)—phenyl]
eﬁg&(h@)ﬂ@%ﬁ&@@aﬂ(@ﬂﬁlﬁ%@ﬂ@e(z 2,2-trifluoro-1-(4-
T O T IR S el
pyr(tﬁi‘ﬂin—@-yé}?-’ph@}y@—lérﬂ)p(dﬁicaﬂmdlo 6-(2,2,2-trifluoro-1-(2-(2
ylpyr.i -4- . . .
yl) elﬁgﬁé? é%){@ﬁmmﬁ ek erpinomstisil furge 2y D-phenyl]-
2 2inﬁhugpoaéﬂlg)gﬁs%)ﬁﬂn{d%r@@lﬁﬁﬁ&yﬂ?prgpl%mtcracfd uoro-1-(2-(4

met hyl thi o

y| ) (S Snspancrdbdy(2pgminotH{ i 2-(§cyptveppyi dipB e pldny1]62;2.8:trifluoro-

2 .. .. ;
ethéswemmué%l yDehepr Nmoniayis 294 v | ) pheny1) - 2, 2, 2-tri f

uor @sHNRXNNG-2+4- {2—almno 6- [2 2 2~tnﬂu0ro 1-(2-imidazol- I-yl-phenyl) ~cthoxy]-
am nopyri m di n-4-yl) (%; -am nopr opanoi ¢ dci d;
0- 6- (2 2, 2- trlfluoro 1 (4 (f

Ur 835,27 A mino-3-(4- {6-[2,2,2-trifluoro-1- (2—pyrazol—1—yl—phenyl)-ethoxy]-pynmidin—4—

y1}-phenyl)-propionic acid;
(S)-2-amino-3-f4-(2-amino-6-{2,2,2-trifluoro-1- [2 (3—tnﬂu0r0methyl-pyrazol 1-y1}- -
phenyl}-ethoxy} -pyrimidin-4-yl)-phenyl]-propionic acid;
(S)-2-Amino-3-[4-(2-amino-6- {1-[2-(3,5-dimethyl-pyrazol-1-yl)-phenyl}-2,2,2-
triflupro-ethoxy } -pyrimidin-4-yl)-phenyl}-propionic acid;
(S)-2-Amino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-[2-(3-phenyl-pyrazol-1-yl)-phenyl]-
ethoxy }-pyrimidin-4-yl)-phenyl]-propionic acid;
(S)-2-Ammtino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-[5-methoxy-2-(4-methyl-pyrazol-1-
yl}-phenyl]-ethoxy}-pyrimidin-4-yl)}-phenyl]-propionic acid,; o
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yOQphenypet hoxy) pyri m di n- 4- yOphenyl ) pr opanoi ¢ aci d;
~ WO 2008/ 073933PCT/ US2007/ 087068

(2S)-2-am no-3-(4-(6-(2,2,2-trifluoro-1-(2-(pyridin-3
woyéosmy:)wiﬂel typet hoxy) pyri m'di n4-yl) phenyl) pr openusmo7/087068

( 25) (S’ga?campe Sel-Coanpinpr6t { R)2.2. 2itaGerrosl-PeGhapthy) ppragol-1-yD)-

PRI LML DS Le o phenyd ropiamic acid, - L
(25)(S32a0ming- 33k 0 2n0 6 fIOFBel{i@ra2)-23-nidifyllpgraolli-fBuiHenyl]-2.2,2-
ur an-

WB%%WWPGMW&WWHW%%ﬁwﬂpr opanoi ¢ aci d;
(29 sgoamnge 1l (o MR- i enr2 (S Hdtinrddal : - phenyi]-

2, B ctflompplary et ipysD eyt gropigribeaiy kgt opamoi ¢

N zsﬂ%%ﬁ%@%%@ qeing5-GR Y1 (frohlqne2e3imethy Hiwarezsl-§-yhphenyD)-

;ﬁ}ﬁﬁw d,
R ) 2. 5 5t

f udSbéiAumm).bﬁ 42 iami®-6yP )Zr?ﬁ‘@'tfhmyo-i-(3fﬁ11ﬁuﬂf23plwh¢nyl)~ethoxy]-—

PYPE%ﬁqu g RS EPAORINIS Afi - 6- ( 1- (4, 5- di met hoxy- 2- (1H

pyr ggni Amio) R &ﬁur%—é’-{@i 2-trifluoro-1-[2-(pyridin-3-yloxy)- phenyl]—
yri m di n-4-yl) phenyl) propanoic acid

trifluoroethox
et@y?-@)fﬂﬂu@m‘hb&)/ hemyl-progrania@di 2, 2, 2-tri f | uor o- 1- ( 2-

yl- 1H l-1-
VD) gﬁtﬁ AT EEERinog-{2.2.% R TPyt osarmpenyl-
eﬂ{o& Ith oﬁ]gaipﬁeﬁﬁ}gmpmn@ac(@ 2,2-trifluoro-1-(2-(5
i

yI ) ;ﬁ A AnEenbldr(Gy2.2 A wiflore- 1§ -eratiipgropandbend b ploxy } -

: py%oy%lflf uflg:%)ﬂgnjé §; é‘%‘; ?35}0262(12(()2 (5- (di net hyl car bar

tri f(EuprAoeinbd @) p3-ainina6f2,2; ,Zyirx)fhhm?yﬂ@ﬁmpp]m :Gyhphedxyl) -ethoxy]-
(29).-2-am no-3-(4-(2-amno-6-(2,2,2-trifluoro-1-(4-fl
PYHBYGRA-Y's thASPHnproplonic acid;
| i " . T
{, SSERIERICENS QUL 2ot RSENBBSCR R Bty v
4yl hipbphdRrp@pionic acid;
I t h di n- 4-yl
o SIS o U P2 3 R 8L AR G o
ethokgﬂ% 'ih 3- 1} eny1)~pro ionic acid;
enypet hoxy pyri‘m c i n-4- yf? phenyl ) ropanoi c

aci €5)-2-Amino-3-(4-{2-amino-6-[2,2,2-trifluoro-1-(4- or0—2-th10phen-3-y1-
phenyl)ethoxy]-pyrimidin-4-yl}-phenyl)-propionic acid,
(S)-2-Amino-3-[4-(2-amino-6-{2,2,2-trifluoro-1-{4-fluoro-2-(4-methyl-thiophen-2-

yl)-phenyl}-ethoxy} pynnud1n—4—yl)—phenyl]—proplomc acid;
(S)-2-Amino-3-[4-(2-amino-6- { 1-[2-(3,5- dnnethyl—1soxazol~4~y1) -4~ ﬂuoro~phenyl]
2,2 2-trifluoro- ethoxy} —pymmdm—4 -yl)-phenyl]}-propionic acid;
(S)~2~am_mo—3—[4—(2-&1:01110-6- {2,2, 2-trifluoro-1 -[5-fluoro-2-(3 -methyl—pyraéol— 1-y1)-

" phenyl]-ethoxy}-pyrimidin-4-yl)- phenyl]—proplomc acid;

(S)-2-amino-3-[4-(2-amino-6 {2,2,2-trifluoro- 1-[S-chloro-2-(3-methyl-pyrazol- I-yl)
phenyl}-ethoxy}-pyrimidin-4-y1)-phenyl]-propienic acid;

(S)-2-amino-3-{4-(2-amino-6-{2,2,2-trifluoro-1-[4-(2- oxo-pyrrohdm— -yl)-phenyl]- -
ethoxy }-pyrimidin-4-yl)-phenyl]-propionic acid;
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(2S)-2-amno-3-(4-(6-(2,2,2-trifluoro-1-(4-fluoro-2-(
4- met hyl t hi ophen- 2-

| ) phenypet hoxy) pyri m di n-4-yl ) phenyppr opanoi ¢
Wf%é%"g’? B no- 5. (4- (2 ani no- 64(R)-2,2, 2-trifl uo?%T/YS%O&WOSWGS

(6- 1 (syor KMol AT Bamid-6- {(R)-2,2,2-trifluoro-1-[ 5-fluoro-2-(3-methyl- I-1-
yl)p enypet r?oxy) y‘?l m di h{(A) yi) ph eﬁ?/rf p’;opgﬁlgl C(ag}eéhy pyrazo
le -ghenyl}-cthoxy} —pymmdm 4-yl)-phenyl]-propionic acid,

| uor@iéﬁ%ﬁ&?}’]& 4-(: %rlr_llfnloné ?3 72% tr&lu\tg c? PT‘E ?é/ rxzethox%~p'2yr1td21|1—5-yl)
e P e

2-am nho-3

2- y@héﬁmmt%w@-wmﬂlﬁ-dﬂﬁ;MmM%WU¢WMW@xy pyridin-3-

ORI ehny By TamidisAsuD e BT BIOPE™E %1 | 1 wor o 1. (4-
( pyr (BN HHme=3-[4-(2-amino-6- {(S)-2,2,2-trifluoro-1-[4- (2-fluoro-pyridin-4-yl)-
henypet hoxy pyrim din- 4- I)p enyl ) propanoi c "aci d;
ph (312@5) I(-ﬂ@@iplg_enyl]-propmmc amd

- (t2 r(l uor og%hlle{/Z) %@%ﬁ%z&éﬁsﬁ %/ZQ oty éﬁa {lgp@gnggtﬁé%%p%%na yh-

phagil fethoxy} —pyrjm1d1n-4—yl)-phenyl]-prop10111c a01d
(S) 2amnosﬁ( (2-am no-64(R 22tr|fluorol
2- B Ippeid A(2amino-6-1(S)-2,2, -tnﬂuoro 1-[4-(4trifluorome yl—pyndm—3~

R T
y%ﬁ)ai-t&ylj)il)lg-z -@; &tmﬂol—@{(&étl;bgyﬂwmlr(i4cils<5kaéol—4-y1—phenyl)-
e m nopr.opanoi ¢ acj
thf’§ Pﬂ{%‘l‘il’il}‘i% %}-K’hﬁng@ Igfﬁpwalcaaccdz 2,2-trifluoro-1-(4-(p

i pegg 0 Aehivd ! qg‘@hﬂ LRSI PLS BAKHLENI 1P Eﬁfﬁhl‘!ﬁrY SRAGMI)-ethoxy]-

propanoi ¢ aci

pyﬁ@@n#&l%phmdﬁpr(o@m@%mﬁno 6-(2,2,24rifluoro-1-(2-fl

W) &?&%@f?@r#@%ﬁ Rl e B A9 PR af-eheny - ethoxy]-

yﬁ%idi'n—él 1 1 Io%[@&ﬁd3 (4 (2-amino-6-(1
P yiwlporopyrldam n-3 -yl)phenyl)-2, 2, 2-

t r i ( u%ﬁ@fetl‘héiﬁ)(ﬁwmm@rﬁ’- Z,thﬂptbrefiylz)-@ﬁmp‘émbﬂiﬁ mcaah]-4-yl)-
phe(nlyﬁ ty‘fx)ygl no- 391%4 %ﬁf%en{}ﬁ-prop(mmé a01&4 tert- but yI thiaz
tri fS)LBJﬁﬁﬁﬁ)tBJWI@-YI D 7i-ghiffirofo- y@m@aws)ﬁw@ 9116&10&9] -Byrimidin-4-

(2S) - 2amn03- (4-(2-arnino- ,2-trifluoro-
yl}=nbgnybrprapeajc acid{ 3 - met hy -
#;ngar O%glﬁlél 3%:/ 4)a?64gf'§ Qyt!nfﬁ'lo}[oo ?t(f %Xﬂ-@y);l ﬁﬂegyﬂ eﬁloyf;f j Byrmndm~4—
yl}@&yl?pﬂjﬁdt@cﬁm(iMz am no- 6- ( 1- (5-chl oro- 2- (3- et hyl -
azol yephe

2 ) B Gy 2 H AT Averoyhaf biRggin b opanoi ¢
yl);ﬂl%h?l% Iy)}%yrﬁ‘ﬁldm-ﬁ ﬁre)(bg%%ﬂ?gpﬁfowcécﬂi m 42, whichis

ste
(2S) -2-amino-3- (4 (2 -amino-6-(2,2,2-trifluoro-1-(2-(2-methylpyridin4-

yDphenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(2S)—2'—amiho~3—(4-(2-amino-6-(2,2,2-triﬂuoro—1 ~(2~(4-methylthiophen-3-
yhphenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(28)-3-(4-(6-(1-(2~(1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)-2-
aminopyrimidin-4-yl)phenyl)-2-aminopropanoic acid;
(2S)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(4-(furan-2-
yDphenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
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44. A conposition conprising a conpound of claim1l
and a pharnmaceutically acceptabl e exci pient or

wolkdoserioss 45. A single unit dosage faun pCT/{]52007/087058
conmpri sing the conposi tion of claim 44.

vi t r(@8SiBtRuer éf(4r(ﬁ+(2Bp}i:rrﬂjmmlﬂ@a{nmdmt%ylowbpbwyl)ethoxy)pynmldm—
4- W&&@%%Bg&qé Q&?I ng TPHL with a conpound of claim 1. |

ound of’ claiml for use in treating,
pr e\eg)- Bm@(@(l{mﬂﬁylm4&1ﬁo$&%&@heﬁym2 S ﬁﬂfuof@ﬂh@éy?—d,
by peri pheral seraqtonin. . conpound of
angnemmmidingg-ylhsleryh- Qﬁ@anqpﬁ@answeﬁ\?&au ng or managing a
i SQ38L2 Qhifl]-§ 04 I8 mill018 B i . §939 R 5 01 SO der

is carcin Crists or carcrnoi syn

yl)ﬁh@glmﬁmgl)pyhnﬁﬂm%@plﬁ@yl)pﬁ@ahmchéxagt ing, -preventing

nanagi ng a_di sease or erein the

d| s éazleZ-ging-34f-depnyiao-§- (@&s'% MW%ét(f‘ﬁﬁF%?s)’éh%'e or

_ mﬁn&?@?ﬁf@ﬁ%‘l"éﬁ)&’ roi {rllltn _eﬁgﬁl)ﬁﬁ)%gp}bggg%c gé ajd |msg?der 'S

cel i(2%)- ﬂasmasb(%(ﬁ@ﬁﬁpmﬂmm-l-@Qfmmz-gl)pm@e),ethoxy)pyrazm-}
emesj s, functional abdom nal pain, )

arr hea,
yi)f’hﬁ@'ﬁxpﬁil&ml&%‘tdect al disorders, functional bloati ng,
f unesdronad_(dyspe - X -2-
i s er &R Bt Y B R SISt o pyracin-2
yl)p}my@-z hﬁ&apr@adoﬂcaﬂch) | act ose intol erance, MEN

AN PO T SR SR SpEmE SR A H pyrazal-1-yDpheny))2.22-
trifh B3Ot SR air RN BEL A Rbpdaiel acll sOT der s,

ul cerative colitis, or “Zol i nger-El'lison Syndrorre
51. (2B)cbapowrit(bf2- “aMitiond- 42 P grtrifiord- h-(2 2atethyd; 1 H-imidazol-1-

BRSSPSR e, 8B5S B o7 T, el

' pul (05 2L ¥mioSE B €2 - il 602, @ tri fluoro-1-(2-PRmetHi®hiophen-2-
npound of claimb51, wherei n the cardi ovascul ar or

yl)mwhﬁéﬁw)ﬁmwlmegﬂbnmmc a@ddiul t respiratory

gluls sﬁ g{r@ {@8%—(1—@Eﬂdl&e&b 1[%%11{0'3;15%3,11-2-y1)pheny1)~2 2,2-

mﬂmwﬂmm@wﬁmamuy@pmnﬂm@m@c acpheochr onacyt oma,

pul nonary enbolism pul popary hypertensi on, radiation

pne(ARorr IS0 3t -CotmeciThd £ 4-Hdapor rigBuoro-2-(thiopggn-2

O PR B b le 684, 02, O™

di S(@S&é amindi3s@-@e(2,2,3-ts flheood ghflaoror2- ﬁmbph@nzn
yl)pﬁaenyISe oxy)pyrimidin-4-yl)phenyl)propanoic acid;
(28)—2—armno-3-(4-(6-(2,2,Z-mﬂuoro-1-(4-ﬂuoro-2-(thi0phéne3;
yl)phenylethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(2S)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(4-fluoro-2-(4-methylthiophen-2-
yl)phenyl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(S)-2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro-1-(4-(6-fluoropyridin-3-
yDphenyl)ethoxy)pyrimidin-4-yl)phenyl)ypropanoic acid;
(25)-3-(4-(6-(1-(4-(1H-imidazol-1-y)phenyl)-2,2 2-trifluoroethoxy)-2-
aminopyrimidin—dlayljphenyl)-Z~aminopropanoic acid;
- (25)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(4-(thiophen-2-ylphenyl)ethoxy)pyrimidin-4-
yl)phenyl)propanoic acid;
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(S)-2-amino-3-(4-(2-amino-6-((R)-2,2,.2-trifluoro-1-(4-(pyrimidin-3-

yl)phenyl)ethoxy)pyrimidi11—4—yl)pheny1)propanoic acid;
(25)-2-amino-3-(4-(6-(1-(2-(3,5-dimethylisoxazol-4-yl)-4- ﬂuorophenyl) 2,2,2-

trlﬂuoroethoray)pymmldm—4 -yl)phenyl)propanoic acid;
(S)-2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluero-1-(4-(2-methylpyridin-4-

jfi)phenyl)ethoxy)pyrimidin~4-yl)phenyl)propanoic acid; |
(28)-3-(4-(6-(1-(4-(1H-1,2,4 -triazol-1 yl)phenyl) 2,2 2-trifluoroethoxy)pyrimidin-4-

ybphenyl)-2-aminopropanoic acid; : ,
(28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(4-(piperidin-1-

ylmethyi)phenyl)ethoxy)pyrimidin#-ﬁ)phenyl)propanoic acid;
(2S)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1- (2 fluoro- 4 -(2-methylpyridin-4-

yi)phenyl)ethoxy)pynmld1n-4—y1)phenyi)p1jopan01c acid; -
(28)-2-amino-3-(4-(2-amino-6-(1-(4-(6-chloropyridazin-3-yl)phenyl)-2,2,2-

trifluoroethoxy)pyrimidin-4- yl)phenyl)pmpanmc acid;
(25)-2-amino-3~(4-(2-amino-6-(1-(4- (4-tert-butylthiazol-2- yl)phenyl) -2,2,2-

triﬂuoroethoxy)pymmdln—4—yl)phenyl)pl opanoic acid;
(25)-2-amino-3 —(4~(2—amjno—6—(2,2,2ftriﬂuoro— 1-(3"-methoxy-3-(3 —methy}; 1H-

pyrazol-1-yl)biphenyl-4-yl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid; or
(28)-2-amino-3-(4-(2-amino-6-(1- (a-choro -2-(3-methyl-1H-pyrazol-1-yDphenyl)-

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. An in vitro method of inhibiting TPH1 activity, which comprises contacting
TPHI with a compound of claim 1.
47. A compound of claim 1 for use in tfeating, preventing or managing a disease or

disorder medisted by peripheral serotonin.
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48. A Compéund of claim 1 for use in treating, preventing or managing a
disease or disorder, wherein the disease or disorder is carcinoid crisis or carcinoid
syndrome.

49, A compound of clai_ml 1 fof- use in freating, preventing or managing a
disease or disorder, wherein the disease or disorder is a gastrointestinal disease or
disorder. N -

50.  The compound of clairh 49, wheréin the gastrointestinal disease or
disorder is celiac disease, constipation, Crohn's disease diarrhea, emesis, functional
abdomma] pain, funct:onal anorectal disorders, functional bloatm g, functlonal dyspepsia,
functional gallbladder disorders, irritable bowel syndrome (IBS; including IBD-d, IBS-c
and IBS a), lactose intolerance, MEN types [ and 11, nausea, Ogliwe s syndrome
Pancreatlc Cholera Syndrome, pancreatic 111sufﬁqlency, sphincter of Oddi disorders,

uleerative colitis, or Zollinger-Ellison Syndrome.

_ 51. A compound of claim 1 for use in treating, preventing or managing a
disease or disorder, wherein the disease or disorder is a cardiovascular or pulmonary
disease or disorder.

52.  The compound 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
pneumenitis, or subarachnoid hemorrhage. '

53. A compound of claim 1 for use in treating, preventing or managing a

disease or disorder, wherein the disease or disorder is scleroderma or serotonin syndrome.



