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WO 2007/ 089335 PCT/ US2006/ 047579 MJILTI CYCLI C A UNO

ACI D DERI VATI VES AND METHODS OF THEIR USE Thi s
application clains-priority to U S. patent

WOSHEIBSaT i on no. 60/ 754,955, filed DecenbeP2I/US2EOB47579

1. FIELD OF THE INVENTION 5 This invention relates to -
mul ticyclic conpounds, conpositions conprising them

~and their use in the treatnent, prevention and
managenent of di seases and di sorders. 1. BACKGROUND
The neurotransmtter serotonin [5-hydroxytryptam ne
(5-HT)] is involved in multiple central nervous _

MULTBECECIICI AMBN® ACHDBERIVATINESHNDAYETHGPSHF THEIR USE
anxi ety, alcoholism drug 10 abuse, food intake, and
P Hﬁ‘ﬁhéaﬁ&wbﬁﬁspﬂdht?% U @aftht ddpSisatas, nos 807509535 filed
reportedly inplicated in the regulation of vascular
Decembepa®.20§0t notility, primry henostasis, and cell -

medi at ed i mmune responses. Walther, D 7., et al.

-1. BrEep Gr 29 TOVERMIAZN The enzyne tryptophan

hydroxyl ase (TPH) catal yzes the rate limting step of
Thie mxbnﬂ&ymdtessnosnuiﬁcgﬁm@mppmdsﬁmptgafo@s ngmpﬂsmgphxem, and

een ort TP 1 88
their usg ﬁ’e‘?‘ﬁ E‘F“r‘ %?&E?“""&F“g %E‘ %fgﬁé%?%e?;é? Lt ( a)
tract; and TP1I 2, mhlch |s expressed in the brain.
1. BACKGROESPor m TPHL i s encoded byt he. t phl gene; TPH2
i s encoded by the tph2 gene. 1d. Mce enetlca
- Tot pereAnSEieT RO tOER [S-BukexTyraers TR be “)“’fﬂ muitiple

central RE65ns BB bEHood LéhtN 8né BSReulhiifs Sb&L aiae9] d1esHdfism, drug
expressed normal ampunts of serotonln in cIaSS|caI 20

abuse, foed viteiveriyl wexpalheRavier Bmsriphre! fsapgetaotprERapporiedly

imaplic 9&1%@:1%& &Eevae&ﬁmhﬁé Vot Jn@nhiynpﬁ@eiﬁmostahﬁ a.nd cell-

nockout-m ce exhi bi t ed abnornal cardi ac §&§|V|

medlatqmﬁ@nmmgspamfﬁ BYalEas i -ael dde RCigRCC 278 1901
Nrypbhall hyd@bkyRbe (THNARLAlRRE AR)ratk 3bailing SR 0f the

003 Because seroto nvol ved in.s
DiosyniARLRCERY T B SR of TR bhthiceck Fynoeip” TEFR T Kich s

expresse® &gdhs. p%}?}dﬁ)}[f tp@mmaﬁ} mﬁ@ammﬂémefasg}mﬁﬁagm Tﬂm,swmgn is
need_exi sts_Tor I Sea an

cresg S b 5 B3R5 o

by the g%ﬁl)ﬁ) 4389335 PCT/ US2006/ 047579 3. SUMVARY OF THE
e@ﬁ?)g%’:?gglalgf %dl 8?05%?5 ¥ % I S e ec%%dﬁgi e ri\aarv% been reported

In one case, the mice reportedly expressed nozma.l amounts of serotonin in classical

serotonergic brain regions, but iargely lacked serotonin in the periphery. /4. Invanother, the
knockout mice exhibited abnormal cardiac activity, which was attributed to a lack of

- peripheral serotonin. C6té, F., ez al., PNAS 100(23):13525-13530 (2003).

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

treating diseases and disorders that are affected by serotonin.
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HN R 1 5 and pharnmaceutically acceptable salts and
sol vates thereof, wherein: Ais optionally
‘wosnbasessut ed cycl oal kyl, aryl, or heterocycl BCT/HSH086/@7579

bond (i.e., Ais directly bound to D), -0-, -S,

-YO-, -qR4)= =C(R4)-, -C(R3R4)-, -C(R4)=C(Ra)-
-C=C N(R5)- N(Rs) C(O)N(R5) -, -C(R3R4)N(Rs) -,
- N(Rs) C( R3R4) - ONC(R3) -.C(R3)NO, -C(R3R ;) 0-,

OC( R3R4) -, - S( 02)-, - S(Oz) N(R5)-, -N(R5)S(02)-,

3. )I-HF Q(R3R4)-; Dis 10 optionally .
' substltut edﬁ ary q;or e?gér}ocycl e; Rl i s hydrogen or

opis Hierledureyis dirsbisdiin pareth @imipgunds 0fa°PWla-Iar yl,

al kyl =het erocycl e.—aryl, or heterocycle; R2 is
--hydrogen or opti y subst irtutegd alkyl,

al kyl -aryl, al kyl>~ket er R—Qr het er ocycl e;

"R3 is hydrogen, alk cy hal ogen;
hydroxyl, or optionall y subst"”l‘tged aI kyl; R4 is

~ hydrogen, al koxy, anmino, cyano, hal ogen, hydroxyl,
or optionally substituted a kyl or aryl; each R5 is

i nd | d i onal | d
and o SREDARTL L SNOLORSR. L RBLLOREL LY, oKL LML RS
substxm&ﬂ&@ﬁhaﬂc??drﬁommmﬁsmé x stzlﬂbdnﬁl k., At 1@&&38% ?%ﬁn@ tE(]j:)) -0O-,

cce aple salls an
-5-,-cBl ket ﬁ?gﬁgof *@(&% h}fﬁﬁ“ ptioharNRe
~N<Rs)csomsrmswwatzwm~kr<?mm SRP) r-tdg\&t@lcmkswéﬁ ,L8ERHO-,
|
0o A s e N i B b S Ropkamyar -SOICER RS D s
optlonaI})G(LBéﬁtﬂ%(d orhetdrobyele; YNGR drogénVor %@ﬂ&%@@a}kﬂ

N( RS - N( R5 C( R3KY) -
alkyl~ary1él§5|3k%§ g) c& eterowlp@g%r)s ydr_ogfelggx; optlonally substituted

1, alk N0, B
st S Wit M e A R sy i

cyano, hﬁ‘é’ﬁ%‘} 6'@’ el os opoppils earmiEdalipdiia @marogpw atkspey, amino,
cyano, hﬁl@%@{ QN K61, o%ph@n%ﬁz sﬂ%%@%&ﬂ%ﬂ oPeryl Qe kY is ?dependenﬂy

stituted al kyl -aryl, -heterocyc
hydfc’gf’%Pﬂ/‘PPﬂO@iaﬁhé‘E@F’@éty@ PE‘}'I moaryl; §nﬁy1d$ B‘éen or optionally

stituted al k Al K I | - het erocycl e,
chlosblreaso acon a§s on%aga%sgiltﬁr ral;%en al koxy, ani no,

' cyano hal ogey dr oxyI or optl gnal |y substituted
alkyl; R4 2| ( am po, cyano,

hal ogen, hydr oxylx OrH-0 pl iy “subsSt'tuted al kyl or
aryl; Rs is hydroge i opgl_| y substituted al kyl

or aryl; and n is 0-3.
: IX

and pharmaceutically acceptable salts and solvates thereof, wherein: A is optionally
substituted cycloalkyl, aryl, or heterocycle; X is a bond (i.e., A is directly bound to D), -0-,
=S~ -C(0)-, -CR4)=, =C(R4)-, -C(RaRa)-, -C(RI=CRs}-, -C=C-, -N(R)-,
-NRs)COINRS)-, -CRsRINRs)-, -NR5)CR;3R4)-, -ONC(R3)-, -C(R3)NO-, -C(R3R)0-,
-OC(R3Ry)-, -8(Oz)-, -S(OIN(R s}, N®R3)S(O2)-, ~CRRBS(O)-, o -S(02)C(R:Re) D is
optionally substituted aryl or heterocycle; E is optionally substituted aryl or heterocycle; R, is
hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle; Ry
is hydrogen or optionally substituted alkyl, alicyl-aryl, alkyl-heterocycle, aryl, or heterocycle;
Rs is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted alkyl; Ry



Particul ar conpounds inhibit TPH (e-g., TPHI)
activity. This disclosure is also directed to

phar maceuti cal comnpositions and to nethods of
treating, preventing and managi ng a variety of

di seases and disorders. In a first aspect, there is
provi ded a conpound of the formula: O E In ORZ HN

is hydr&égh,oﬁlﬁoﬁ anftho, & & yﬁf\?ﬁr};ﬁﬁfg‘%ﬁt ﬂ1§ )yl &C&ﬁﬁg@ﬁl Subs %tutec? alkyl or aryl;

sol vat e thered ATS option

Rs is hyigpgsnior gpEamallpoiubatitelad: allylyor arg amdn v @8ycl e: 3 X is

PRl S o ds GURE P 24, Tl BT -

ﬁube;hsql dsurt: &chlsardyrbctairto b]&hﬁ:licﬁ@ty:@ﬂ cﬁmp@lt10h§aﬁd}f&iﬁl@!ﬁ§‘d% oPr

. GORLL | kyl s arvyl
hemmk%ﬁ%ygﬂﬁéier§%§%ﬁe %ﬁ%hég Eﬁgi %3%%%?“@2 i s
- hydrogen or optionally. substltuted al kyl ; al-kyl-aryl;
al kyl -heterocycle, aryl, or heterocycle; R3is
hydrogen, al koxy, am no, cyano, hal ogen, hydroxyl, or
opthiading hdpyet, akdS s ipfaHdedla cahdeMhd of i thisulty dr ogen, '
. al koxy, am no, cyano, hal ogen, hydroxyl or -
optionally substituted -aIkyI or aryl each R5 is
i ndependent |y dx oger dbst i)t ut ed
al kyl or aryl; 7 sendént [y ani no,
cyano, halogen ydroge‘ ) SRl HN. NR12R13, or
- optionally substituted aﬁkyh, aIkyI ar§ or S
ero Ie each Rl | |nde endent |y hydrogen
Ora%?m%%“f} ?FX%’ ! B S0l t%ﬁ“t?@w "‘TSIF‘EyI aryl or al kyl -
hehewmmmllfsubamihd RtRalkg, drpidepentenid y hydrogen or
optionally substituted al kyl, alkyl-aryl or alkyl-
het erocycl e; each RI 3 is independently hydrogen or
optionally substituted al kyl, alkyl-aryl or alkyl
-heterocycle; nis 0-3; and qis 1-2.




In a second aspect, there is provided a conpound of
the formula: O ax En d, RZIRlo)g R or a
pharmaceutically acceptable salt or sol vate thereof,

WheKds 160, -N(Ri)s, SR FaRdRLY, -RSETR; MEGCGVMﬂab.kﬂC(R;E}=;

ar yé(?F??P;ﬁ h )sugﬁm%y@fﬁﬁﬁﬁcyble o Sg?m) 0- or

OX R3Rddrogen de dpSoply s@natutsd SraSdIGhuke @H@J‘I Wbte@Eycle, aryl, or
heterocycle 3a Rl is hydrogen or optionally

hetesoyslei t ut ed al kyl | aIkyI aryl, - allcyl-heterocycle

aryi, i Ad ter r | J
U ijt IISt % tr(é 0 kg é’r& IF l:,?% esq Jleyq (ﬂgf? eta(lek I’xétgl%gfcle\f ary?, or
hetegpaytle: or heterocycle R3 |s hydrogen alkoxy, anino

cy dr oxyl n sub
al Ek}% 15 h ﬁoce% %5%%6@}{10 (&i&& cpcg%% rox cgr%) E@Htuted
aﬂghydroxyl or optionally substltuted aIkyI or aryI
S |n endentl hydr ogen _or. opti onal
DT PSR BFing Ha. i L EHORI) frptionally substituted
amyn&QQﬂendently anlno cyano, hal ogen, hydrogen, OR11,

SR11, NR12R13, or optionally substituted al kyl,

al k991 Brig indgpenslprtiy hydeacen @cyietmaﬂse%ubﬁrtmqﬂﬂcsl or aryl; and

in t I

T SERERR OSSR IAL MaPBE D s o
Optlwmdgpmsdmmlajd(}hwﬂtﬁ%rh oﬁnlkpp]hatmnalcley substitut ed

al k al k het er.oc e
o G sr Rl Ryt SRRl B et Por
hetebiyd;, al kyl -aryl or al kyl- heterocycle; nis 0-3;
In third aspect, there is provided a

and i st- 2,
c oﬁ%gﬂqalwd@uﬁﬁ@leﬁ@? hzﬂragenlor@pﬁm)eﬂE sepstiupRg alleyl, aljoylanyl or aikyl-
heterUE%\ie (Rlo)r Rz :

each Ry; is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyt
-heterocycle;

nis 0-3; and

qis1-2.

In a second aspect, there is provided a compound of the formula:

-G

or a pharmaceuticaliy acceptable salt or solvate thereof, wherein:

A s optionaliy substituted cycloalkyl, aryl, or heterocycle;

X is -O-, -NR3)-, ~-C(RsR)N(Rs)-, -N(R$)C(RsR4)-, -C(RsR)O- or ~-OC(R:R)-;

E 1s optionally substituted aryl or heterocycle;

3a



or a pharmaceutically acceptable salt or solvate
thereof mherein Ais optionally substituted
or heterocycle;

L R5
, %eﬁyﬁ%w Opﬂqqeﬁzs§lé@fpt3t@&1)alkyl a@h@&hﬁﬁw b?ter(ocyc)i aryl, or
hma&g%ﬁBRA)-- Eis optionally substituted aryl or
heterocycle RI is hydrogen or optionally substituted
al KBlis hedrégeh oapptionakiy kupktthetietiyt yklybaryariklyl-haerocycle, aryl, or
haamﬁgrocycle 3b R2 is hydrogen or optionally
£1t ut ed al kyl, al kyl -aryl, al kyl -heterocycl e,

Coarylss bjfdrodaﬁtaat@@y&htﬁo d¥and, %al@g&f BEROxy! adrkP¥¥nal @RLMQIuted
W Ey ano, hal ogen, hydroxyl, or optionally substituted
alkyfi kyl: R4 is hydrogen, al koxy, anino, cyano, hal ogen,

hy qli'; @xXMdroglh, 2AR%k ORALL Yoy 8D Shiobat Behirodh k¥ '089%3?-&@5/ ¥hbstituted

each .R5 1S indepéndently hydrogen or optlo
aRyé@h%Yhtuted al kyl or aryl; and each RIOis

in I ORl
CoSEASRIEDU A% B0 ok S B e
al kadh-Far yslindeperadekeyy amememng,diamgmeagcﬂroﬁlnl ORS1, SR1y, NR;aRys, or

opiidgity R Rg ey A GRS P TR o o emch R12 15
T ne@@e{me ﬂﬂdciﬂeﬂlhéﬁ’tﬂ}oﬁﬁﬁo% o@@bﬂl&ﬁﬂﬂz bobs@uRa tatity Laﬂ%i—gryil gr allcyl-

al , alicyl-aryl or al kyl - heterocycl e; eac
ham“ﬁﬂ%bendently hydr ogen or optionally substituted _
al 5&6[} ’Rua iﬁ}’dle%@fﬁhﬂ)pﬁyd%f}%}{lor 0 511%[)051\6#1@%6 Qlléyt; aﬁqu?’ %xg%or alkyl- -

a foufth aspect ere is
hﬂﬁa%@hnpound of the fornul a: O NAx If i) E n O 2 N

~ Ro a pharmaceutical ly.ac
or B Benessly BRAPRTR S i BRERR 205 881 oo
heterstylofet i t ut ed cycl oal kyl, aryl, or heterocycl e; )

nis 0-3; and
Lqis 12

In a third aspect, there is provided a compound of the formula:

Q@@/M

(Rqgir

or a pharmaceutically acceptab]e salt or solvate thereof, wherein:

A is optionally substituted cycloalkyl, arvl, or heterocycle;

X 18 -0-, -N(Rs)-, -CRRH)N(Rs)-, -N(R5IC(R3R )+, ~C(R3R2)0- or -OC(R3RL)-;
E is optionally substituted aryl or heterocycle;
Ry is hydrogen or optionally substituted alkyl alkyl-aryl, alkyl-heterocycle, aryl, or

- heterocycle;

3b



Xis -0-, -N(R5)-, -C(R3R4)N(R5)-, -N(R5)C(R3R4)-,
-C(R3R4) O or -OC(R3R4)-; E is optionally ..
substituted aryl or heterocycle; Rl is hydrogen or
optkonbydrgges ub spiienatlie subatitiigld alkyl, kdyl-anvly glkyi-heterocycle, aryl, or
hﬁéﬁéﬂkfheterocyc!e, aryl, or heterocycle; R2is
ydrogen or optionally substituted al kyl, alkyl-aryl,
al Klis ek areacykdsy, ading| cyans, halogtrehpizyclles: optorRBy bisbstituted
| hydr ogen, al koxy, am no, cyano, halogen, hydroxyl, or
alkybnt i onal Iy substituted ~alkyl: R4 is hydrogen,
al kgxyhydadBeR Qulk&HaRRino NSRRI 8o odhy BF RXMIL,, or @btionally substituted
optional ly substituted "alkyl or aryl; each R5 1s
alkyl pgsplendent | y hydrogen or optional |y substituted

Sk 1 B A8 SRR P

optea@niab Isyindphsddntly tmthoateyd, hakloky hydogdn, OR1;, SRyi, NRoRys, or

_..al kyl -het ero l e; each R' i.s independently hydrogen
Opt‘%“ralﬁ%é‘%l’us%tﬁgeﬁa@@ _WWEP%%%T%W?C@F’WI “aryl or alkyl- |
hetash@y BlitdepeadaitiRh gdrb Senion dsheRte albkuRY AL D aIkyRiryt or alkyl-
optionally substituted al kyl, alkyl.-aryl or alkyl-
heteposyd$:ocyci e; each R13 is independent!y hydrogen or |
Opkh ! é i NI _
e B B R
hetejogyght;ovi ded a conpound, or a pharnaceutically

?g %%gﬁkﬁg}s iefréd:%gcj:ﬁdeg{iy h?a?!)é/e%to? oﬁt%%%ﬁp;ubst%%{i %jkgzl, I%fjk%l-afyi or alkyl-

heteto§)cl2- Am no-' D- (4- (4- am no-6- ((R)-1- (napht hal (-n-2-yl
)ethyl ami no) -1, 3, 5-triazin-2- yl)phenyl)propanoic
A &%’d_i and
(S 33=Am no- 3- (4- (4- ani no-6- ((4' - met hyl bi phenyl -4-yl)
nmet hyl am no) -1, 3, 5-tri azi n-2- Xlgghenyl)propanoic
adn @ fourth aspect, there is provided a compound of the formula:
(S) - 2- Ami no- 3- (4- (4- nor phoi i no- 6- ( naphghal en- 2-yhnet h
I | ) pijopanoi ¢ aci d;

ylam no)- 1.3, 5=triazi p/g h
(2 S)-2-Am no 2-[amn .% Letrifthubro- | -(2-
(trifluoronet¥ phe - i di n-4-yl) phenyl

)propanoic_acid; Rig

R
or a pharmaceutically acceptable salt or solvate thereof, wherein:

A 1s optionally substituted cycloalkyl, aryl, or heterocycle:

X is -O-, N(Rs)-, ~C(RsRONR s}, NR)C(R:Re)-, -CRsRe)0- or -OC(RsR}

Eis optionally substituted ary! or heterocycle;

R, is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or |
heterocycle;

Rz 1s hydrogen or optionally substituted alkyl, aikyl-aryl, alkyl-heterocycle, aryl, or

heterocycle;

3¢



(2S) - 2- Arti no- 3- (4- (2-ami no-6- (2,2, 2-trifluoro-1I-p-tol
yl et hoxy) pyri m di n-4- yl)phenyl) propanoi c aci d;
(2S) - 2- Ami no- 3- (4-(2-am no- 6- (1 -cycl ohexyl -2.2,2-trif
qux Ge hPkd 1 S B aﬂé)ﬂaﬂ) By | afo
, N Knh‘uﬁar% 42‘51(4>g1 ( 6- (S (i‘yl uor op ené‘i%%‘f pgloga(“lizsnlljs)ﬁmted
alk enyl)propan0|c aci d;

(29 S AR b o s LTy BB e

alkyPApr amgl; .
> Lol amne S 22 L L Lo g: ] phenyl eh o L3
( Skadk ryisnAcBod (¢ aiHo0refo.(efeer hBRRBL A, 21572 XRS5, o

| ai_ni_.no) triazin-2-
optug;]a;/b ?hs%quﬁ_d glk))ql )aﬂ}?yé-lglafrh é} dkplchegerocycle:
( S}acgnlﬁﬂ?g?%ﬁgx(&nﬁﬁ h%&% 0§ ofj{lggall} s&&ﬁ%@écp a%?,nﬂigﬂ-%!})l Sr alkyl-
hewv¢3d¢k+pyrazol-l-yl)propan0|c aci d;

I ar it P}@% & eF e Pthﬁﬂydﬁg%% 068 emﬁﬁy a‘gé’mmdﬁﬁy, 1%/}’? lor alkyl-

heterp§)cie? - Anlno 3- (4 (6 (3 -(cyclopenty | oxy)-4-m
et hoxybenz r|n1 di n-4- vyl )phenyl ) propanoi c
ac?a&i%(” is n}gepen en y ydrogen or optionalt y%l?bﬁlm¥ed)aﬁ)kyl IC;tlkyl -aryl or alkyl-

heteroS)kcied M No- 3- (4- (6- (3- (cycl opentyl oxy) - 4- met hoxybenz
yl am no) pyrazi n-2- yl)phenyl) propanoi c aci d;
( S} 52-Ami no- 3- (4- (5- ((4' - net hyl bi phenyl - 2-yI ) met hyl am
i no) pyrazi n-2- yl)phenyl)propanoi c acid;
(2S)-2-Am no-3-(4-(6-(2.2,2-trifluoro-I-phenyl et hoxy)
-pyrimdin-4- yl)phenyl)propanoic acid; 3e -
(2S)-2-Am no-3-(4-(6-(1

-(3,4-difluorophenyl)-2,2,2-trifluoroethoxy)pyrimdin

-4- yl)phenyl)propanoic acid; (S)-2-Amn o-3
-(4-(5-(3-(cycl opentyl oxy)-4-nethoxybenzyl am
I no) - pyrazi n-2- yl)phenyl) propanoi c acid;
(S)-2-Am no-3-(4-(5-((3-(cycl opentyl oxy) - 4- nmet hoxyben
zyl ) - (et hyl ) am no) pyrazi n- 2-yl)phenyl) propanoi c
acid; (S)-2-Amno-3-(4-(5-((1, 3-dinethyl -1
H pyrazol - 4- yl)nethylan1no)pyra2|n 2-
yl ) phenyl ) pr opanoi ¢ aci d;

3d



(S) - 2- Ami no- 3- (4- (4-am no-6- ((S)-1-(naphthal en-2-yl)e
thyI am no) -1, 3,5-triazin-2- yloxy)phenyl ) propanoic

( b| p%éﬁi/?‘sp%msm > @g‘gdqdrq rfqrrtpgprﬁie?rh%ggp;m?ce%{mgﬂy acceptable salt or

solfafd tRgdofl -wredtl ) iR @Mmpod Ry i@panoci ¢ aci d,
(28 - 2- Ami no- 3- (4- (4-am no-6-(1-(6, 8- dlfluoronaphthal

YrAsineyd-@nidreo) ind-63(B)- | -(naphthalen-2-yl)ethylamino)-1,3,5-triazin-2-
2

L J:phenyl ) pr.opanoi ¢ acid; (
)p%ﬁ)gﬁmmmxég& (4-am no-6-(2, 2, 2- trifluoro-I- (3" -net
hyl (IS)—Qh@ﬁmb-32(4yd4)zﬁmh@&(}(z#‘umethylblpheny -4-yDmethylamino)-1,3,5-triazin-2-
| E17 5- tr|a2|n 2-yl ) phenyl ) propanoi ¢ aci d;
YDPPEPIProRAN 6 29483 4- ( 5- (3, 4- di met hoxypheny! car bamoy! ) - py

r a)Z{ISP‘)%m%b%m%%arﬂﬁﬂ%@gﬁfﬁﬁélgﬂm tylmet?ylammnétlﬁyl t)r Bﬁn 2-

mé@fw)}m@mwﬁn (- am no- rifluoro
I r n noj cid;
y )(E% % MM%%?X&%%H% élr@dpgof?ﬁ}mq (?napht hal en-2-yl)e
<mﬂuh§drrwﬂwﬂmwf)amw>pm:dm -Fpiyehstly) propgmitoiced;aci d;
( k”%hjta‘%ng}l%%; é—!} %2-gm1norjé~r]2? ,g—t&HB oro-)f-p-‘eol:a %ethoxy)pymmldin—ﬂr—
yi)pydn)rgpﬂ@ymowﬁc[@) pyrim di n-4-yl) phenyl ) propanoi ¢ aci d;
no- 3- (2-am no-6-((S)-2,2,2-trifluoro-1- (6
mg%ﬁc%@ Jh%(?eﬁmglo 6-(1-cyclohexyl-2.2,2- trlﬂuoroeth0xy)pyr1m1d1n—4—
pbéln g}g@%)o%[d m di n- 4-yl ) phenyl ) pr opan0| c acid;

%r 2-"Am no- 3- (4- (5- ( bi phenyl
4- Y$)rret mphcabi(hrdl- (Arflacrophdoyy )ppiveidji-J-ph pipapbpropavichicid;

(S)s
o e ey B Py By S 1 )
yi)plenyll);)rp;namparwidc acid; (S)-2-(Tert-butoxycarbonyl am
5 phtha] en2y|meth am o
@%? ‘él? “% %ﬁ%‘rﬂ?q Aot GHHE-E pﬁwbﬁthoxy)-l,B,S-mazm-z-
yl)ph(eﬁmjp’%o;Mabim@ﬂdl noet hyl
2-am _no- 3- (4- (5- (napht hal en- 2-yl met hyl am no) pyrazi n-2
WD-2ppmER-3 (-pinisarfo((Bi-d -(nafhithaien-2-ylethylamino}-1,3 a—tnazm 2-

; (2-am no-6-(2,2,2-trifluoro-1-(3"-
S A
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I % %l h| 0 hen 2-yl) met hoxy) pyri m di n-4-yl ) phenyl ) propan
yDplspenier 01°(32§) 2" Ami no- 3- ( 4- (2- ani no- 6- ( |

1(S§QtMnﬁﬁdJ9-g@(§(4CﬁtBho%pge% f-fﬂiﬂej jliﬂa%é/icll Wb ropanoic

. enyl)propan yl oxy) pyri m 4-yl") phenyl propa ol'c
aCldaC|d
3 - (2- apNQg- e hylcarbam
ﬁ%)lzzpéﬁl (93_%%{(11)“ posg,snldl] ﬁ?lgﬁ‘ §1’ 4 é{){mﬂ %IPopanm C _
Yl)Pham’I)jl,rOpanom acid;

o A e R AR 2 T P ke B
yl)etl(o%}’}p&nﬁmhﬁ(! )a)p(hénﬁg,r@ﬂq&@aérdm chI or o- 3 ( pi peri di ne-|
Rl P i hep oo s gy Bpropenic acid
ph@B}Iﬁ-@ﬁHiﬂb Al HOTHE-BL b Ot Wb AD: - Métﬁ@z%?cariyll)%/)ymdm—}

ound as defined above, and a pharnmaceut
Yl)et@éngpjﬂwlé“@éﬂmhpmémommé afident. 3q In a seventh

(Eggl tl nllﬂg-laFﬁili: @aﬁlﬁ%%gg‘é 2\?\;'% ffu %Eﬁ’l@f%&gggogz act i ng
methq?mﬂhenbﬂ)p}méndeyﬁ&dmxd)pyfmﬁdmmy}apﬂenyl@r@ané{c Brid; Rz
2-Amino-3-(5-(4'-methylbiphenyl-4-y1}- }H—indol-B—yl)propanoic acid;
2-Amino-3-(5-m-tolyl-1H-indo}-3-yl)propanoic acid;
(25)-2-Amino-3-(4-(2-(2-methoxyphenyl)furan-3-carboxamido)phenyl)propanoic
acid; _
2-Amif10—3—(5—(1 -benzyl-1H-pyrazol-4-yl}-1H-indol-3-yl)propanoic acid;
(25)-2-Amino-3-(4-(2-amino-6-(2,2 2 -trifluoro-1 —(6-(thi6phen—2-yl)pyridin—3-
yDethoxy)pyrimidin-4-yl)phenyl)propanoic acid; | |
2-Amino-3-(6-(1-benzyl-1}-pyrazol-4-yl)- 1H-indol-3 ~yl)propaﬁoic acid;
(S)-2—Amin0-3-(4-((2-(4—(triﬂuoromefhyl)phenyl)thiazo1—4-

yhmethylamino)phenyl)propanoic acid;

3-P



HN, R | or a phar nmaceut i cally acceptable salt or
solvate thereof, wherein: A is optionally

SUbg@)Li—Jﬁﬁrﬁﬁb ﬁY@J((Q%gtMJ)xyb%}éﬂgl 403"1suhf@ﬁa%@%h@)%ﬁg@m%panmc
acid,c( R4) =C( R4) - C_C N( R5)-, -N(R5)C(O N(RS) -

o I&HR%_E) (3= - g%gg%?g%))[b d] furgw( gékke% p%gnR? ylipropanoic

: amé N( Rs) S(02) - C( R3R4) S(02)-, O -S(02) R3R4) D
or_ heterocycl e; R, i's

tional Iy substituted ar
hy dﬁ%g e Be- o CdAdrdipheayisEyy %Fﬁﬁtdéh’hﬁ}%ympﬂfmlkwd aryl ,
I . R2
-al kygh-oheh gracyc ﬁe gfe'ﬁani {cn?l?ﬁ%}%é@ ?AEI ol kIyIS aryl |

hydr ogen or opt
al Kyl- ZWertl@Dddye(Qeimlm—ﬂ((b (dFmEthﬁt:e(mmmth)Rslﬂ-@ymzol -3-

] hal hyd I,
3I)tm%§1{e ot SOU §}{v3"r1trﬂﬁ 310 y %Hq’i%yﬂ%r?ﬁg‘?g ﬁ‘iﬁ}dr oée:]oxy >

al KoXy2- Aafnnm&mgymmo drel, ngemudwsh(@o}wz 3 Qﬁnegéyicyclopent 3-
eac :

t | | bst | kyl
. ooy Fﬁ I onja sijﬂ%ﬁdﬂ’%ﬁgﬁh@g’ B%IS’PF‘E%%%%?% substit ut ed
al I@@)-voAnﬁm (48008 OBl A RO GRRECT

there is provid an in vitro méthod of I
yOPyFpRidingtv] )Q}ilepyl)Pmnﬁiw acgdnpri ses contacting TPH with

AL T e TER ) R

or ‘a pharnace

yl)pheheleofanoitheriebn: A is optionally substitut ed
IS a_bond

7' '?é@ﬁ?%o}q—%{-é-m%;&@@r ocyctpaepgilpér? carbony])phenyl)pynmldm—4
, YDPPT@@IMGP_&%BQM; - EC,

In a sixth aspect, there is provided a pharmaceutical formulation, which compﬁses a ,

compound as defined above, and a pharmaceutically acceptable excipient or diluent.
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-N(R5)-, -N(R5)C(O N(R5)-, -C(R3R4)N(R5)-
-N(R5) C(R3R4) -, -ONC(R3)-, -C(R3)NO, C(R3R4)O-
- OC( RLR4) -, -S(02)-, -S(Oz) N(R5) -, -N(R5) S(2) -
-C(R3R4) S(2) -, or -S(02)C(R3R4)-e D is opti “onal | y
substityted ar vl or het erocycle; E is optionally
subst i t ut ed S PPET (e smevyded an inRird reetivdaf Ogﬁ,ﬁmgﬂ“}?ﬂl activity, which

optbomakl inaube i1l bl 8 XSV

al kyl - heterocycle, aryl, eterocycle; R2 is

hydr ogen or optiong substitut ed aIkyI al kyl -aryl,

al kyl - het erocycl e, @ Qcycle; R3 is

hydr ogen, al koxy, awmiio ogen hydr oxyI or

optionally substitute& Z

al koxy, am no, cyano, hal 09 Axdr oxyl, or

optionally substituted al kyI or aRyI R5 i s hydrogen

or optionally substituted al k or aryI and nis

0-3. 3s In a ninth aspect, h%re i's prOV|ded t he use
- OT 2 rangacehiégadlp evebtale sylt or sqofm:tpItnelreaﬁ:tvmg;aéjull y effective

la’l: ORzZ X DHN |
o SisenRhal R gk tbre dat el vate |
t h¥ieobondwWier &-n. c(ogx L@(}Q}E |=@3ﬁbl cg{r ié‘f:) _ng ){3 R§}- C=C.,

d I | k . Ret
NeRy @E’ﬁ ag ONGS-, 20 @N&HM%(R%B@)MDNC(R@( R@mgmo_
C( R4) =C( R4) - -oc- -N(R5) -, -N(Rs)C(0) N(R5)

CRTLBRIMES) 5N 5;%@5@@ ho A PR SO

—S(Oz)W}S(OZ) C(R3R4) S(02) or S(OZ)C(R3R4) Dis

Option te het erocycle; Rl i S
hydiﬁé)gﬁﬁn%'P S%E? "FP’(/jO 353%???3’915'1? ed alkyl, alkyl-aryl,
alRk 4 hytes ek OE ¥eihall REVHstit@sd a1 BET ARRGIE] Bicol Reek Sl
b %(jrogen or op}?:lonajlaly substlltla}gte a}éﬁyl s Ifyﬁ%y%?’yﬁl}:l’ o
eterag het erocycle, aryl, or

R; is hydrogen or optionally substituted alkyi,' alkyl-aryl, alkyl-heterocycle, aryl, or

heterocycle;

R is hydrogen, alkoxy, aminé, cyano, halogen, hydroxyl, or optionally suBstituted
alkyl; o ' . | o

R4 is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or obtio‘na]ly substituted
alkyi or aryl;

each R is indepepdently ﬁydrogen or optionaily substituted alkyl or aryl; and

nis (-3,
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het erocycl e; R3 is hydrogen, al koxy, am no, cyano,
hal ogen, hydroxyl, or optionally substituted alkyl;
R4 is hydrogen, al koxy, am no, cyano, hal ogen,
hydroxyl, or optionally substituted alkyl or aryl;
h RS js in ndent |y hydr n or on
SUDSET R BEFPRHAIT Gt 1 s Rt OMBTg TPHg acivis, which
conpBR Eedctnerref A RIhpaNRRE fofMila fir €ating, preventing
or managi ng a di sease or disorder nmedi ated by
peripheral serotp ina patient. 3 In a tenth
aspect, there is\provided t e ofia '
therapeutically or R @ y e @ec?t ive anpunt
of a conpound of for I P En O- RR HNR
Il or a pharmaceutically acceptablei@alt or solvate
thereof, wherein: A is optiognally substituted
cycloalkyl aryl, or heteroc@ble X is a bond, -0-,
or 2 pharmacef#dall acc‘eﬁfaﬁé)sﬁt or'ﬁx% thereofl é’%
R4) =C( R5) -, N(R5) O)N(R5)
&Xp@mmmmmw sy elingray, or b

- R o TUBEL ol Ootey. é&@ ;’5@?%@2{;

-N(R@pt—NGM@GQDNQR@St—C(LR;RE)W(BI)yJ -NOR s DR 8104 GWCQRs)— ECU%)NO

R R El il 1 Bl NS e s By Ry

éKO@tK%R@heterocycle aryl, -or heterocycle R is
hydrogen or optional | substi t ut ed al kyl, al kyl -aryl,
aIIRW anfepallysedEtwed gl pr heggrocywdsier ocycle: R3 is
i @F@dha hal ogen, hydroxyl, or
optlonallgﬁgﬁgggf?%?gggh %%ﬂﬂg Rd is hydr ogen, '
alRaésdipdregen pooptéyraip $ublsaﬂu&gi@ky1mmm§yl allkf@heterocycle, aryl, or
heterd@pdib.onal I'y substituted alkyl or aryl;

R 1s hydrogen or optionally substituted aliyl, allyl-aryl, alkyl-heterocycle, aryl, or
‘heterocycle;
. Rjis hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted
alkyt; | -
' R4 is hydrogen, alkoxy, amino, cyano halogen, hydroxyl, or optionally substituted
alky} oraryl;

Rs i1s hydrogen or optionally substitutéd alkyl or aryl; and
n s 0-3.
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R5 is hydrogen or optionally substituted al kyl or
aryl; and nis 0-3, in the manufacture of a
medi canment for treating, preventing or managi ng a
d' m %%ﬁa%] Eecg HReL E{%Fowd@@ ﬁilla alcest a er-paticaResr @fopﬁ)%cﬁttaﬂ]p efflective
in a pat I'n an el eventh aspect, there is

amomrctmi_cdenbuadmfébrlmudabf preparing a conpound of formula
l(a): OX Z'4y ;23 OH Il RJ N\ NP1P2 ~Z 2
(Rs)m _1(a) which r| ses cont acting a conmpound of
formula 2: R3 XHA Bouné,of fornmula 3:
O YILZ4\ Y 3N' 07 2 PRs)m a wi der
conditions sufficient for “th faNmatlon of the
compound of formula 1(a), wherein:R1A is optionally
substituted cycl oal kyl, aryl,y or heterocycle; X is O,
S, or NR; Y1 is halogen or plseudohal ogen; one of

- ora ]Z:hﬂrnacZﬁ‘quaHZé(;qepaiMb Al br b@vﬁemm,rwi&tﬁm attached to

0 L LT e RS A RO ot
X is a bond, -O-, -S-, -C(O}-, -C(R4)=, =C(Ra}-, -C(R:R4}-, -CR)=C(Ry)-, -C=C-,
-NRs)-, -NR3s)C(O)N{Rs)-, -CR3RHIN(Rs)-, -N(R5)C(R3R4)-, -ONC(R3)-, -C(R:)NO-,
“CRsRA)O-, “OC(RsRs)-, -S(0s)-, -S(0NRs)-, NRIS(O)-, -CRR)S(Os)-, or
- -S(0)CRR) - |
Dis optionally substituted ary! or heterocycle;

R; is hydrogen or optionally substituted alkyl, aikyl-aryl, alkyl heterocycin aryl, or
heterocycle; '

Rz is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocyele, aryl, or
heterocycle; |

R; is hydrogen, alkoxy, amino, cyand, halogen, hydroxyl, or optionally substituted
alkyl: |

R4 is hydrogen, alkoxy, a_rnino, cyano, halogen, hydroxyl, 6r optionally substituted
alky_l or aryl; | -

each R; is independently hydrogen or optionally substituted alkyl or aryl; and

nis 0-3;

in the manufacture of a medicament for treating, preventinglor managing a disease or

disorder mediated by peripheral serotonin in a patient.
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Pl is RL or a protecting group; P2 is a protecting
group; Rl is hydrogen or optionally substituted
al kyl, al kyl -aryl, alkyl -heterocycle, aryl, or
-het erocycl e; R3 is hydrogen, cyano, or optionally
substituted al kyl; each R6 is independently hydrogen,
Ccymnaenthaspay eltre BIgiovidiRBRYse @nitivepeitiydlyax ploph@actically effective
~optjionally substltuted al kyl, al kylk-aryl or
mnmgf%§w°ﬁawﬁés%?%m%@ 3v each R7 is i ndependent |y
hydrogen or optionally substituted %gkyl al kyl - aryl
or al kyl - heter c@ e; each Rs is i ependent 'y
hydrogen or optiomal |y wed 4 GJRzaIkyI aryl
or al kyl - heterocycte; i s' i ndependent |y
hydrogen or optionally ut étN-al kyl, al kyl -aryl
or al kyl- heterocycle; each RIOis iﬁdependently
hydr ogen, cyano, hal ogen, ORfl, NR1, R13, am no,
dr oxyl ,. or aII substituted al kyl, al kyl -aryl
crap g%’{mﬁfe&ly?a’“i"lé‘fcg? g‘@ as Sééiﬁtﬁ therofi Whersiie pendent | y
hyadfsmgmany swamm@m a&dmeu@mbﬁw brlHe%ﬂ)u@JIéW' -al kyl -aryl
or,, al $eter nde endent |

PR oERE s ot K TR emeae b R o1 5:;,@

“N(RPI - mRWtG)Nn&t;@rmmlﬁe(Rsﬁam SRR IRg)-1-niiepRAankl X
substitute aIk alkyf aryI

r t|on []
RO PR Rl LRy S AN e S e shasir S or
'—SK%£E§@B)PTICN CF THE FI GURE Aspects of the invention
n&y be . unlgi Btood with reference to the attached
f g PRtiona ?6“@1§NU%EWFH§3@?feCtS of a potent TPHI

|mzhs bpticasl] yq;ﬁbstuhﬁed HyeRthbehdyfet he mouse
strointestinal tract and brain after oral

iShivdogg 4T gRECnaflY sepstigytedyalkyhalia by alksishopercyeintand cor
haanqhkihe nmean of the control (vehlcle dosed) group.

E%éor bars are S.E.M group. The synbols

1984 q5 optenpdy él&%%ﬂﬁl@ﬁ aél?yé @B\yi s 2lkHdelsreryvie.datlar

hﬁa@@m% 0- 5 one-way ANOVA. 5. DETAI LED DESCRI PTI ON Thi s

ventlon is based, in part, on the discovery that
K frge Bt e iR cygemn diajogen, fydseos iog aptfonglrubsituted
MkﬂAreduces | evel s of G serotonin, yet causes little, if

any, asurabl e effect
Rj 1s hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted

alkyl or aryl;
R is hydrogen or optionally substituted alkyl or aryl; and
I is G—B,
in the manufacture of a medicament for treating, preventing or manéging a disease or disorder

mediated by peripheral serotonin in a patient.
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on the central nervous system (CNS). This invention
is al so based on the discovery of conpounds that
inhibit TPH (e.g., TPH). Wen admnistered to
mammal s, preferred conpounds of the invention reduce
S erateRinth dspaeg iifere i pidvideya B&NIUTE Prepdiink B CorkdoBR S Hnula 1(a): -
preventi on and _nmanagenent of a wde range of
di seases and grders. 3w 5.1. Definition® Unless
ot herw se i ng . Lhe term "al kenyl * nedns a
strai ght chaim—~brapnch aﬁHggr cySki ¢
having from2 to 2q2(e.gj, i 0 q} 2 @ﬁﬁ) car bon
at ons, and includiﬁb aﬁLLeasrgohe)%ﬁéfon-cﬁrbon S
doubl e bond. Representativé'al kenyl ieties include
vinyl, allyl, 1 butenyl, 2-butenyl, isobutylenyl,
~1-pentenyl, 2-pentenyl, 3-ne @%I-I-butenyl,
whih ereipalts cdntatienytompbudd df fletbil2; 2- but enyl
1- hexenyl, 2-hexenyl, 3-hexenyl, 1-heptenyl, 2-
hept enyl , 3-heptenyl, 1-octenyﬁ§ 2-octenyl,
3-octenyl, 1-nonenyl, 2-nanen 3-nonenyl, |-
decenyl, 2-decenyl and 3 deegnyl XHUnl ess ot herwi se
indicated, the term"alk pans a straight chain,
branched and/or cyclic ycl oal kyl ") hydrocarbon
having froml| to 20 (e.g., 140 10 or | to 4) carbon
. atoms. Al kyl noieties having from1l to 4 carbons are
withpgopppay ¢fdoragile Bower al kyl . " Exanpl es of  al kyl
. groups include nethyl, ethyl, propyl, A sopropyl:
‘n-butyl, t-butyl, isobutyl, pentyl, hexyl, 3x WO
2007/ 089335 PCT/ US20067047579d _ Hheptyl,
4, 4- di met hyl pentyl ,Jjoct y£'3 -trihetﬁ@lpentyl,
nonyl, decyl, undecyl an

yl . Nyl oal kyl -
noi eti es nmay be nonoc

gﬁ?lé or mmlticyclic, and
exanpl es i ncl ude cycl&propyl, cycl obut yl, o
cycl opentyl, cyclohexyl, and3adamantyl. Additiona
exanpl es . al kyl i eties_have |inear, branched
undef EAARORS ) "f‘%ﬂtdjéﬁ‘r" gﬁ?f?a(la? g" the pomparpr ol [opmprlayia) swherein:
cysliofy@xyuhlly subbgutea e ioakily by, oPRdistggs s at ur at ed
hydr.ocarbons as well as al kenyl and ‘al kynyl
dt Pes: orDffisess ot herwi se indicated, the term
i ] og eifohal ; .
a?k@%yfagﬁﬁ 8D géakal group. Exanples of al koxy
groups include -OCH3, - OCH2CH3, - Q[ CH2) 2CH3,
- Qe Y-3CH3,; Z°0uBHZ 4 CrBarbomatdm Baced yEBEBdAGnUnptieasiiy

M L.ndi cated, .the term."al k o]
SUEﬂﬁggﬁé%%gﬁ9#%%h%gh§€g%méEﬁﬁfm%hg%3?§kﬁ%%ﬁ%w§5b%n aryl
ot et B, orlddretestingt freupy se i ndi cated, the term
"ql%ylhete[oagylf or "al kyl -heteroaryl™ means an
2 1§ a profecting group;

Ry is hydrogen or optionally substituted alfkyl, alkyl-aryl, alkyl-heterocycle, aryl,
or heterocycle; '

Rs is hydrogen, cyano, or optionally substituted alkyl;

each R5 is independently hydrogen, cyano, halogen, OR7, NRgRs, amino, hydroxyl, or

optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle;
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al kyl noiety bound to a heteroaryl noiety. Unless
ot herwi se indicated, the term"al kyl heterocycl e" or
"al kyl -heterocycle" nmeans 15 an al kyl noiety bound
t o &R i@ indenrskientydivdrogen bnbmmsallst fibstitied allgt alkak-gsl or alkyl-
hetefda§eit.er m “al kynyl " neans a strai ght chain, branched
or c’ycl'i ¢ hydrocarbon having from2 to 20 (e.g., 2
t 0 c@%: Ruris Bdeeen@yntiyeryinnenbosmmionallitsubktitlet dilhD alk@aryl or alkyl-
hetell‘ %a%t_ one carbon-carbon triple bond. Representative
SY¢Ynyl noieties include acetylenyl, propynyl, 1
bueshRo.is BdbpehiEntly. hydroRE0bYPHonalR RENFNRY bk -aryl -
b 3- met h;l - -%tét ynyly, y4-O|%ent y(ER/tIO,rla 5,0 1- hexynyP,l,’ allyl-aryl or alky)
CCHES vyl , 5- hexynyl, 1-heptynyl, 2-heptynyl,
6- BRBRY N¥hindeda ARl N -0 e oTe} I .
1- non;jmngl . 262, %on%{/?{)%dr%%ﬁ’o f%ﬁ?fﬁaioﬂe I&fe(gf)%lﬁwm%@oa@@?%yl
hydrepid, o odeengHy bubstinitelsaiads dlleyiwirg er klkgli-batedycld: he term
“aryl 0 ic ring.or.an.aromatic or
oot R R AR o o Pl S RS lhrazther alky-
hetethgydtepgen atons. An aryl nmoiety may conprise nmultiple
rin bound, or fused together. Exanples of aryl
S G R apianaliy sibserad alil, shehgy] or alkyl-
heterbéye@r enyl , “i ndan, indenyl, naphthyl, phenanthrenyl,
phengl , . 1,2,3,4-tetrahydro-napht hal ene, and tolyl. '
Unfa&8 &1:08 Hiepgngentyieideasee dr optinmatiesubstimted|alityk wikyi-auyl or alkyl-
heter;;@rcl,él @ kKyl" nmeans an aryl noiety bound to an al kyl
noi efy. Unl ess ot herw se indicated, the terns
"hahidr ol yzabl e amide," "bi ohydrol yzable 30 ester,"
.. biohydrol yzabl e carbanate,” .. biohydrol yzable
4. BRIDAHESCRIPPIORY kﬁIﬂi}ei do" and
‘ " bi ohydr o yz%ﬂ(gﬂpﬁig% a?@' nmean an am de, ester,
bR B R inbatRR b be UL ith TRROS
. f%gpectivellny, of a %o?rpugﬁ%ﬁ _?‘%g{lthel e‘?c!gq(&%eq%%gheﬁio gure.
Figure 1;shows the effesis of a petenyi IR Y indbitoraf thevinvyntin inlvee mouse

ineSRe bR L LatiRa t nd__ .
gaStrmnadv an?ggte%*gsbr%?q per tB ]lfegs N \Q/lfr gvtg)?l' % 81667?5%%?5% percentage
of the megnyofl tho gomirel{yeroie-dnsed) groumpEakebary area$.Edv. o =5 per group.

The sym®6is| 28¥, P& (S5 ciro? &lduBN Fol theldratraat) 9 -081:Cal 1.
i nactiveipbut IS Cconv rﬂltu dﬁog%l VO do"’l?él’lﬁ’e 85, Sne-way ANOVA.
active conpound. Exanpl es of

Lol ogi cal |
S. ﬁﬁﬁ?ﬂ?&% FRIEIION s i nclude |ower al kyl esters,
I. k,ox%%ﬁaldgxy esters, alkyl acylam no alkyl esters,
TRy baged, gy Rart Rk Hissowy Bias kperkily eutitheiph! gene in
r%iﬂnilg n@g@@:ﬁme@ﬁfﬁ@l #9308 GhShsrable effect

mice sigRifica@ty tedabatdeveIOnRGI 8k
the o d€S, al koxyaceﬁltT am des,
onihec Frrostesy (Cl¥& - bonyl  ani des. Exanpl es of
ok ORYLE ABb DS BRIRIERABS S dBr ks ALIULAT H9E e e
substituted ethyl enedi am nes, © am noaci ds, ’
TPHL). Geamsirrahioraanmels, srafeyed sempenhds of Gredarantihireduce

serotonirBI¥veIe Sandaifly BOLYSE ke 1B AGS ré‘%!nﬁg& afd glgléxg‘eérgelng ?fe 2 wide

i_ndi cated,  the phrases "di sease or di sor
range of gsﬁe%sgﬁ %g}sayders. :
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10 serotonin" and "di sease and di sorder nedi ated by
peri pheral serotonin” nean a di sease and/or di sorder
havi ng one or nore synptons, the severity of which
are affected by peripheral serotonin |levels. Unless
ot herwi se indicated, the terns "hal ogen" and "hal 0"
enconpass fluorine, chlorine, brom ne, and iodine.
15 Unl ess otherw se indicated, the term "heteroal kyl "
refers to an alkyl noiety (e.g., linear, branched or
Seiuc| iRefiniionki ch at | east one of its carbon atons has
been replaced with a heteroatom(e.g., N, 0 or §).
Uplessptheaspinsrinflisater thie tame thikemd” tmans 4 hedightahais, branched

' (=Y t, |l east,one of, its
o oSSR RSB At NS0 1214 93008 Bl o,
including gt lgast one carbgr-cgjbonzpubledngride SR épredentitiva aliiedyinybieties include
: zi.m.dazel y Lsot hi |yl
iny, RECO A St SOEIOHSAYL g SR 1 S e e,
2-methyl2-butonak @ 3-dimethyly3-butenyld A Zdpdxghyl, Rimkyyl, 3-hexenyl, 1-heptenyl, 2-

' ' | ' I i | vl | vl
ey, SN N R Tl S8 o1
decenyl, gﬂqic@yl,angﬁsdq:ﬁem:flnyl , pyrimdyl, pyrrolyl,

CRAE AR 5 D 0 e

cyclic (“eyedoalk g3y hydibéarbdn bavingfonr daw 20{akk 11t 10@anso &) carbon atoms.

. e € al,kyl i et Unl ess
Al m%t%%r}%%é}eg ?{r;% lc{a?%&e%?g e Term. ’Bﬁg & gg%? éky I e Fpmpfss of
alkcyl groups nchivdetrnethyl eittyl, pirtnyl, ise propyl, o-ioutyl) 6bust, dsetung, pentyl, hexyl,

nonocyclic or polycyclic ring or ring system

conpri sed of carbon, hydrogen and at |east one
heteroatom (e.g., N, 0 or S). A heterocycle nmay
conprise multiple 30 (i.e., two or nore) rings fused
or bound together. Heterocycles include heteroaryls.
Exanpl es i nclude benzo[ 1, 3] di oxol yI,

2, 3-di hydr o-benzo[ 1, 4] di oxi nyl, cinnolinyl, furanyl,
hydant oi nyl , norpholinyl, oxetanyl, oxiranyl,

pi perazi nyl, piperidinyl, pyrrolidinonyl, 5 WO

2007/ 089335 PCT/ US2006/ 047579 pyrrolidinyl,

t et rahydr opyranyl, tetrahydropyranyl,
tetrahydropyridinyl, tetrahydropyrimdinyl,

t et rahydr ot hi ophenyl , tetrahydrothi opyranyl and

val erol actanyl. Unless otherw se indicated, the term
"heterocycl eal kyl" or "heterocycle-alkyl" refers to
a heterocycle noiety bound to an alkyl noiety. 5

Unl ess ot herw se indicated, the term
“heterocycl oal kyl" refers to a non-aromatic

het erocycl e. Unl ess otherw se indicated, the term
"het erocycl oal kyl al kyl " or "heterocycl oal kyl -

3x
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al kyl" refers to a heterocycl oal kyl noiety bound to
an al kyl noi ety Unl ess ot herw se i ndi cated, the

I manage, " "nmanagi ng" and "managenent" 10
WO%@&@%‘B%{SS preventing the recurrence of the géyyﬁ%ﬂpg&“‘-m

di sease or disorder, or of one or nore of its
synptons, in a patient who has al ready suffered from
the di sease or disorder, and/or |engthening the tine
that a patient who has suffered fromthe di sease or

di sorder remains in remssion. The terns enco ass

isohexylplwatylat.Aridmetinenndsorsyld 2. 20 rane Briprmtyh Randy derylHdsryl and
dodecyl. o&gclbm%ﬂ‘héi%ﬁéﬁmg& bd 'n%(ﬁfo@?&hc S'meBBRYN fnd 5!@&11%{‘/8 ihbRte

responds to di sease or disorder. 15
cycloproppl, esdolitile Fyfierentyld pzfa@@;yl,tané afgpsatyl. Additional examples of

alkyl moidHa8 HERE Féta{“ RhdoneBGHER) éﬂlﬁ p%%&ﬁ (e. %Zf 184ty L LmobRhil S

prepar e phar maceutical accep | e non-toxi.c
cyclohexgt) dehedernp é@bﬂ”um@u@@ sagratad hg@rﬁpgbowsa@elbﬁ%ﬂb%éénd
ylrﬁﬁ% 480 gani ¢ acids and bases. Suitable
armaceutically acceptable base addition salts
Uni@dswdtarwsb andwate@,ahc terme lkory 5 meahsan ridnilkKegrenpinfxamples

of alkox% 'g}olﬁl Hmcl t O, gﬂ)gﬂg@hﬁ; ?(Efﬁz)zﬁﬁ‘%, ${5%§-ﬂ§3(?ﬂ3n %@Hz)ACHs,

and-O(QHbﬂHyl et hyl enedi am ne, - chl or oprocai ne, choli ne,

PR B R R L S, BT o R AP mems ey

moietybaundimmmb!lmwmorgam c and orgam c acids such as

L e e

aikylmoﬁcﬂybbn:nd tbuanlweroaryﬂ mickéty, gal act uroni c, gl uconic,
ucur,oni c ut.a i b Q ”
S P iR e 1 B e B S 0 it cterocygle” means
an alkyl mide boand ﬂmﬂkﬂmewlémmﬁy nucic, nitric, panoic,
nt ot.heni c. l.ac Cs [
SRS sy B8 G MASR MR ) fgnchod o

cyclic h;tmdsdaﬂfdndmamgjﬁ-omrﬂjtoma (@l guchiesf) fchiocs) wxhcx;i at@pa@mﬂ fincluding

MU TN SR T S T
propyny5X aeiies, Dbutyngk it fpentyaal, spdritysyl] Sradetigd- 1yutyodhd-pentyayl,

o AL e SR 2R BBORUP 1 B oo,

7~octynyL0f-n&@n9d Z-Ad&bﬁlﬂ Rusidriysil, ﬂgdecﬁaﬂt RudefYiryl 480 0)deayryl.

e ST B By o Ly s
partially @idieatizi riey Byﬁﬁncaérﬁﬂoseﬂhﬁ chﬁmmanﬁ biydwoiped EﬂdinSI. i iyl owlety may

compin SRR sl TR ke

anthrac eh&]l ea8aB1, rw;mwngg ﬂLMzg&,t iadan, tiiiribnyle haﬁ*llthjzil; phanhthfenyl, phenyl,
revent i an vention" contenplate an action
1254 Sl pa BT i

tlent begins to suffer from .

Urhess Degwise attiditedane tertn “ailylalkyiivor, “anfiiatityl’ ntvadd drsaryt moiety
bound red s t,he severity of the disease or disorder, or
oun: tO@“ag]FPgr%?l Yhore of its synptons. The terms enconpass

Uai1eR ytepwiss indicated, the terms “biohydrolyzable amide,” “biohydrolyzable
ester,” “biohydrolyzable carbamate,” “biohydrolyzable carbonate,” “biohydrolyzable ureido™

and “biohydrolyzable phosphate” mean an amide, ester, carbamate, carbonate, ureido, or
phosphate, respectively, of a compound that either: 1) does not interfere with the biological

activity of the compound but can confer upon that compound advantageous properties in vivo,
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5 Unl ess otherw se indicated, the term "prodrug"
enconpasses pharnaceutically acceptable esters,
carbonat es, thiocarbonates, N-acyl derivatives,
WO MOZE8BFxyal kyl derivatives, quaternary der POHPFR)R6047579

of tertiary am nes, N Mannich bases, Schiff bases,
am no acid conjugates, phosphate esters, netal salts
and sul fonate esters of conmpounds di scl osed herein.
Exanpl es of prodrugs include conpounds that conprise a
bi ohydrol yzabl e noiety (e.g., a 10 biohydrolyzable

such as MIESduration yfisaionz ebbeseral dotnnt @, 2) s biojabicllyZasitive but is

e 308 B oA ST bbb LA aa e cos
include IBW@ﬂilltglsesﬁrs,m@uaﬁisny estekodkyl doglaeiino alkyl esteeli angl choline

esters, enV| Si o{g%l h%ggggz are%ﬁé &ﬁioge Of%kﬁlragll'ng ﬁ(y?gaa 8ac1d

amides, ﬁkofﬂwyl &hrey, i 29, all&yﬁﬁﬁmoamyncbghmﬂ and:lde;s "Mesipdes cfnd

e N e ELCGR e i
aminoacRid jilalkﬁﬁlmmel M:teroSAiptad hbterqarorhitle 4Bines amd polyether

Bundgaard, H., Advanced Drug Delivery Review, 1992,
amines. g 1-38. Unl ess otherwi se indicated, a

UMERRINdrasdd ifdichicd ot 9ﬁfasy£ mmr dmjrda medipied by pespheral

an anopunt suffi.cient vent, ase. or
serotoni e 15545 B GARIBY Ry FDT BE LSS ORR dren ffpase and/or
disorder HAGin@Iohe 3% thdpé sHAP@ints, B2, sedéritp bfmﬁh arb affeeied by paggheral

A prophyl actically effective anobunt 20 of a conpound

serotonif ievgls- anpunt of therapeutic agent, alone or in

16801 JiRdrives Mifchtea! e RerdBeRbD gen WhidCha " Gaico@pas fluorine,
prophyl acti c beneflt in the prevention of the

ChIDHDGd‘Pfé’%%% andiediBer m " prophyl actically effective
I?lﬁ@éémﬂller%@:ﬂa Iﬁ&i%ﬁféﬁaﬁlé téth 'ﬁi’&éﬁﬂﬂkﬂh l&éfeté’llﬁ rzﬁ]\téﬂilSyl @Mﬁé@!t(b 2.,
ro axis or enhances the pro actic efficac
incar, ERAGRAL DI BpNHER B BT oL EREOD B oot pated with a
hetematbﬁ%%atl\?@o{rﬁ? term "protecting group" or prot ectlve

25 used to refer t art
B?Séﬁh%’lfeednélce%nﬁheém o BNt e BN BRbérein at
least ong ﬁ‘é aérbérh%rds $ab8ker &ﬁmced/ﬁltmmerb&tenp@@ql N Ons Suf

hem cal reaction, whi ch Eﬁ rerm\ied to

be
Examvlwrm‘;lrlé@ agridiaylebgnzupigazoly rbea%qﬁwy igofigazolyl

benzms&&%*l‘y? 'b@ﬂﬁ)unﬁa%Bﬁﬁﬁ' ﬁ&zﬁﬂ@%@i%&z&ﬁiﬂolﬁnﬂm irhidazdig, indolyl,
See, . G’eene, and Wit s,

isothiazgiybisweerilil @c@ta%olylﬂ 0@7@% @t@w&pw@ BYEFOL

h iR, ?Lyﬁ() | mRazGlmy@Qﬁﬁbﬁhﬁpﬁamlyl
pyndazn(l)?l EylXMJ"?‘Mansf or ma%l ons 3 %gk%d John Wley &
thlﬁZOl)’S@ﬁéme) Some exan‘pl es include benzyl

nglllg &Qﬁ&ﬁmﬁhmaﬁ | {hélterm GRteroB9dalkyiMoE *heteroaryl-alkyl” means a

oxycar bony hoxycar bonyl, and pt hal i m do.
hefefoarbdﬂnéw ‘measléﬂmd?“?}ﬁmad the term "pseudohal ogen"

UL Shbice RAMRUOHA RN *‘merobi?@é” Fe@&S fheSromakia) paiitially
lon Iin its acid-base, substitutlon, and redox

aromatie oS Eoynatio SRSy PR eraolycHcligring 07 Foggysgm comprised of carbon,
hydrogeh %ﬁ %@& Q‘i’x@&?gatofnc(‘é’gp 2%/ G ot ¥). Aﬂ@té‘r@éﬁ&e Mal c6@prise multiple

I cal er atom transfer radi cal ynerization
(i.e tW@ onaiors) (m]gs fused or bound together. Heterocycles mclude heteroaryls.

Examples include benzo[1,3]dioxolyl, 2,3-dihydro-benzof 1,4]dioxinyl, cinnolinyl, furanyl,
hydantoinyl, morpholinyl, oxetanyl, oxiranyl, piperazinyl, piperidinyl, pyrrolidinonyl,
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Exanpl es of pseudohal ogens i ncl ude azi de ions,

cyani de, cyanate, thiocyanate, thiosulfate,

sul fonat es, and squonyI hal i des. Unl ess ot herwi

WO 2RHP¥at%ed, the term "sel ective TPHL i nhi bi t%?TfUﬁzé’%é“‘”b”

conmpound that 5 has a TPH2 I1CSO that is at |east

about 10 tines greater than its TPH _I C50. Unl ess

ot herwi se indicated, the tern1 ‘stereonerically

enri ched conposition of' conpound refers to a

m xture of the naned conpound and its stereoisoner(s)
;nmnhdtﬁhtaumwmmﬁmmninﬁuﬂuﬁn#Wmthﬁ%ﬁhw@ﬁpw@ﬁGYthan its

St er.eQi. soyrer r I
IO TSI Sy B R
Uniledswtieawide ip@cated; the t@md fhetaroeycRalkyl Doty thetanopycls-atkyl” refers

' S of aboyt 70130, 80/20, 90/ 10,
toahe’tef%cp’%etﬂ?f&tyﬁl%dt&n aH? g‘t%ﬁ%?vm se indicated, the term

Unile®rthdrsageaindicateii xthe teth ‘Srtmopaisdy !’ afonite 2 non-arormatic
xtures as well|l as stereonerically enriched m xtures

heterocyglg- 4. R/'S = 30/70, 35/65, 40/60, 45/55, 55/ 45,

Iﬁﬁéﬁchth&ﬁﬁ&ﬁnmdteapma Brm “thekarosychilicrialk sk or ftieteracapefoalkyl-

,» the te ste ric e conposi tion
alleyl” refers fo a%‘@teé?ﬁ%ioagg'i %%%“él?&le{é]l somqﬁ? conpound and
Urﬁeébm&raﬁid iakilcutety e tafnsOinkemgst’ émnagxmgfbaml ‘hanaghament”
encompitsa %éggp% Etl%gtpc W ﬁﬁﬁﬁﬁé%tﬁ eh%% H%cﬁs%%r soPdtrCor of one or more of

one ereocent e
its sympWirhd, i@ patibaivaid hal divgady @dfcoéd frbm the p.msasee)r dlsorder, and/or

onerl c

f
R L e

remissi oWl |’.[’fheb.&m§éﬂ&5ir@a§s bdulatingeihe tfircstidid degélapmentmdirsivpdtion of

he co und i.cal eonericall ur .
e diseisp 3p AGRERRE L LE i L Ranan spodtR e drogpr disomtr
M1emm§eﬁ@uﬁ:afear the&eﬁm‘q:hmpmndaumelbmms shlsdvefers to

salts preg%%t 200/ gﬁlp{%{:\ceo%?g r{n‘i’% r?rgilléla%ﬁ')ﬁms ltugmg inorganic

acids an§ b%e@.qllna %@dm@émamlcm@m Lﬂ;\ﬁmmpﬂmscmxhaﬂl;amﬁpmm%ase
ght of __t he, ot her stere0|sonEr

addition gl BGHAE ol SRty FAE SOB ALGEYIn e A, goesivm,

. potassmﬁi b &RESABSin®br &ipanic QAROMAde 86t lySins, Njnan about 5%

wei ght of the other ster.eo r 25 1
mbmy’@é?%‘?ﬂf%%?&@@%&‘ﬁ%&'&ﬁw @6}% Dgh?ﬂ‘}é figgjgmine,
meglumfieSie e&gngﬁcﬁﬁmteml@mﬁﬂuad Saitble hﬁ&&xﬁ&‘lm‘idsahohuﬁeaﬁbrganjc

by wei ght of the ofher ster ners o ound,
and orgrgic SIS FEAFHIC USRI SUTPBY BT Grie g oD A2oR:

camphm%hﬁf)ﬁi@' &ﬁ{@? retﬁ%heélhﬁn@ rRatisduiiadic) Rafdc ! gaactamw gll%omc
sncuo e A B SO ORI Stppb y malic mai,

mandelic ?H%tb.hés\:ﬁf@ﬂw Wm&%ﬁ%aﬁ@lﬁj @Sﬁibﬂfeﬁmapltiéi@mceﬁé , phobphoric,
structure or_noiety, el.s erivati
propioniey ralisyliF-tarion By AHEFE i ey i chiy. snlploEhesuttonic
acid. SERHOMRPIAIOMBRdd ﬁeﬁﬁbﬁy&toumﬁcymﬁdmmﬂm @hibspHtogie] sufuric, and
noji ety or_ functional t.not, l.imt f
methanceglfonib eeis| Eramalen st aoeci i Ry LU PRy i yRaoniad aidfresylate
salts. O@ie@%%%?élﬁmm m’ﬂh@%ﬁy |See,ad. },iYJRemb%icgt' s PRabydeutiebiBiences, 180
propyl, t-butyl), alkgnyl aIkyIca&Qogylo
ed. (l\dar(k. E)@ﬂ@})g}g( aston F4:]990) and Remington: cienc and Practice of
Pharmacy, 19™ ed. (Mack Publishing, Easton PA: 1995).
Unless otherwise indicated, the term “potent TPH1 inhibitor” is a compound that has

a TPH1_ICsy of less thanr about 10 pM.
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-8 WD 2007/ 089335 PCT/ US2006/ 047579 (- C(O NH al kyl -
or -al kyl NHC(O al kyl ), am di nyl (-C(NH) NH al kyl or
-C(NR)NH2), amine (primary, secondary and tertiary
WO 0T3S al kyl ami no, aryl am no, aryl al kyl ami B&yUS2006/047579
aroyl, aryl, aryloxy, azo, carbanoyl
(-NHC(O O al kyl - or -OC(O NH al kyl), carbanyl (e.g.,
CONH2, as well as CONH al kyl, CONH aryl, and
CONH- aryl al kyl ), carbonyl, carboxyl, carboxylic acid,
5 carboxylic acid anhydri de, carboxylic acid

Uhleas btherwiey amataﬁmrmnﬁp‘qmafhﬁlt ” G‘bir‘]iﬁlén ”gmd “preventlon
al.o a

contemplglers X%ﬁe%g]a%@e&% o bt E&ﬂ%ﬁo SRERE it pebificd discase

or disortléd, Ridhibnhibas Yr ?dlﬂc&ﬁ&@ RekalYy of the AeskadArlisorder, or of one or
sot hi oc anat e, ketone, nitrile, nitro, oxygen

more otJ(IFs sgmptq_) p'i[‘laq/fea@s gﬂcwsgpmﬁ)’fmﬂﬁh osphodi est er,

BHlekd ﬁlﬁ’xervﬁibé franafddd enel 8r) “prodfiNdddompSdéd aceutlcally
sul f ony glncludlng alkylsulfonyl arylsul nyl and
mepm%‘?fﬁf&rww pnFieT fhipcarbondtes, Nopey! demwtives N—ecvgoxyaﬂcyl derivatives,

quatem'&sﬂdeﬁifﬂﬁws of tdHaE BShes, Nlﬂ&ab!nhﬁfﬁ lfasé‘d"@@‘i’ﬁ‘lﬁﬂs@[ bimino acid

Unl ess ot herwi se i ndicated, a "therapeutical
conjugaless ghasple ssigintoctal falls andrplionic Pt caRpaNdS disclosed herein

Examplé%f prolRRs iddndd Q¥hHRings ﬂ:ﬁ?écﬁﬂﬁ&’s‘e @blgﬁml}&aﬁle Iﬁcn@cy (eg..a

eat nent or manaqgierrent of di.sease or condit

biohydrglyzgkio gands, bishydy Y’fﬁ’i“ecaéb?én%% biokniralyrahlopssbonate,
bmhydr@ﬁrﬁﬁtﬂé 8kee by hltyﬁrdl 2 hIRRASRe, Ur b&ﬁ?ﬂk&l&%ie tﬁ'eule analoﬁ)

t eraoeutl cal Ct l-ve armunt a COfT'pOUI’] IS a
Prodrugs pf erapepndgslisc %b@m e sepsily engisinmed ppd prapBraddyi these of

ordlna.r})r/%kﬁﬂ PR, td%‘éfélgl %gﬂ%fﬁ”ﬁo@ﬁ&@%ﬁﬁ gdhrd, h@rlﬁcpe%fsb\ﬁew, 1985;
benefit in the treatnent or rranagerrent of t | Sease
Bundgaggd, Hon@esiggind Pinplication of RredmigaitA Taxtbgok of Drug Design and
trd h I
Develo@]f!jiﬁ;,e rltrosﬁ&?d ¢ RELHRAS ¥1. Hhnd BRUE) Eti 2911, R LOFS 56)\1?5619& and

rapy, “reduces or avol ds syn&oms dr cause
BundgagyHa Advancediame Delivery h2EL & A8 her apeuti c

kil SR 5 RS ot o
an amougt syffigisppiouTavens e dispppetoraonditions o PreEchTUR IS Yimipeornnassociated
with the\ﬂléeﬁﬁé 6%@&0‘110& }21%%3% ides&irtned %%r&ﬂ@rlmgmr Effective amount

bel ow, Unl ess ot’herw se 1 ndicate
of a comppppeis ansasnoyns of Fheraneytic ggens, %@mun@ommafmrasother agents,

which proRiEREHigh ga,}uéaﬂaq,ehgﬁt lh%é/blte(r&r ﬂh;iitggasgs ¥ term

descri bed 1'n the Exanpl es SS ot erw se
“prophylagticailyt effpctive ampupiwan epeogepass ap mamrfgat impdoves overall

e TR, ORI AT
Ién §%a%1éerwsedné@a@é; the\ﬁm‘Fprp@aﬁymsmun’éos‘émetepuye grfoup,” when
used to 168 t&'b&? 8p& nﬂi’leﬂl‘[@%fb‘j‘@d'ted 8la éﬂ%ﬁnﬁ% 60,36 thtl%al moiety

Sy or retards” or rogreSS| on O
that is nqiurg@a@e u@ﬁerdhg eprititions pf tbwhsrrm veaston,pail odtickimay fre removed

to prov1ctee<{ ﬁbxé‘rﬁtﬂaygeream lﬁ'ﬁgglit@ e cdHRRUg P?octectir% Sérgﬁjﬁs 8981 known

he term "I ncl sanme neani n

in the aﬂ iY¢8l ©18e Sireangt Tﬁ&' ast WutsriPt@ My &mmwmﬁ
(3" ed. .f(ﬁﬁlrWﬂ%" @S@l?.;l rgy?gatﬁ?oaéﬁecn%ﬁ{p&&eﬁﬁvg 'Eﬁg&% PramfiShations

as, but” not
(2" ed., John Wiley & Sons: 1999). Some examples inciude benzyl, diphenylmethyl, trityl,

Chbz, Boc, Fmoc, methoxycarbonyl, ethoxycarbonyl, and pthalimido.

.‘_L..i

Unless otherwise indicated, the term “pseudohalogen™ refers to a polyatomic anion

that resembles a halide jon in its acid-base, substitution, and redox chemistry, generally has

ra
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Unl ess ot herw se indicated, one or nore adjectives

i mredi ately preceding a series of nouns is to be

construed as applying to each of the nouns._ For _
WO 20EM9BEB  t he phrase 9 WO 2007/ 089335 PCT/US2006/047579

PCT/ US2006/ 047579 "optionally substituted all ey,

aryl, or heteroaryl" has the sane neaning as

"optionally substituted alloy, optionally

substituted aryl, or optionally substituted

heteroaryl." It should be noted that a chem ca

 low hasigﬁg%ﬁﬂ thhad 2 Fes MRliPA uhd&fatén tahgRer mmxppwuymemmomnmtms.

cribed herein using a_name copmo accorded i
Fxamplog el perrorbalegres Helige argieenpy el Byesten ANCsAaftg, tiosultute,

_sulfonatggmghyoﬁggﬁ%d its radical. For exan‘pl e, the terns

I'ne” and "pyridyl" are accor

wolkes otbenvienmdiseled We deme Fisot TEryRRTPER 8 oppound that
T, a " XOH,
hasa T}\fﬂ%f 2 1C Foﬁtﬂ?{ﬁk Q@ieast%b&tl l(gﬁhrgeg O§_|!aer ﬂmﬁg rlﬂg:’Frlf’H)h Meses ,
oylertivtherwisg mdn;@*@év ﬂv@dewm‘ést%r&ﬁ%eﬁ%aé %éﬁf’mpf’sm‘m of"a
compouﬁ& g&%&?ﬁlﬁ gl r%ih(ﬁlrg %m%d%ﬁiﬂyuﬁd and® its stefébidoﬁidi’%sﬁﬂﬁif contains

ol. 10 It should al so be noted
more ofﬂhenmed: cuuprmdsbuy ite stepoisomesElrkorsranpio Pﬁc&??lwegwﬂly

enriched 5&%@%&?&1 J)is(ST %%tﬁ@-bfélc% é:\%steg m1§ﬁ565@ﬁ5ﬁ5@t&n@061%@ (R)-

structur portjon of the
butan-2f intios efiesg. ¢ zbduéﬁﬂlﬁﬁe’r'%3%t8@d2%§0@|@c PHedd 2l |

ﬁ%ﬁ:&g S EQNEL ﬁld?c]fatédt gﬁﬁkﬂﬁ b QEdebisoRRAB SnixRire’ C&H‘BQ@EQ&S racemic

aving one’ of iral centers that do not spec éy
mixtures hewstes e‘@ndmmnrsr@lly enfiche moistIressieiger B/Sen d9/fBadY0H AOL0, 45/55,
I d mxtures thereof. Mreover, any

35/43, 6%%&; %ﬂﬁ% 7%/ a draw ng with unsatisfjed vaI ences . .

Usleas etbam©st disted; thedhon ‘steorcomstig NPRIFOBISATS HpQIRROSition that

L REhER | HRBrGHer BRRSE0mers of
comprisg id Hsoliobiof o o BAPSER ot ¥ SRbikdffily G Bl e homers o
that conhpouade Fooapasle bostbreomegralypite gomppatioe ofja compound having one

IR fﬂ?@ d A
o T AR o SPGB RSt i RO
stereomeficdly part soinposifien of R gor)(pbund—lmwng Wereocenters w111 be

! 15 ! n éi@le‘?é: 11
Subsmn?% ga i oyﬁer‘ﬁelf“%‘e &l%gs opt | ona*“{“fmla A | i y puré
compounacoanirissd greatey than abotcR 056 byymlgtt oXone s@rq%qq)gxer ofthe compound

" and Jess %ﬂ‘? %?hlﬁ by %é%of 0&%% mlson%%s%%?% o d greater than

about 90%(H3B¥RéEhK 6!5@113 stereoisomer of the compound and less t an about 10% by
weight of the other stereoisomers of the compound, greater than about 95% by welght of one
stereoisomer of the compound and less than about 5% by weight of the other stereoisomers of
the compound, greater than about 97% by weight of one stereoisomer of the compound and
less than about 3% by weight of the other stereoisomers of the compound, or greater than
about 99% by weight of one stereoisomer of the compound and less than about 1% by weight
of the other stereoisomers of the compound.

Unless otherwise indicated, the term “substituted,” when used to describe a chemical
structure or moiety, refers to a derivative of that structure or moiety wherein one or more of
its hydrogen atoms is substituted with an atom, chemical moiety or functional group such as,
but not limited to, alcohol, aldehylde, alkoxy, alkanoyloxy, alkoxycarbonyl, alkenyl, alkyl
(e.2., methyl, ethyl, propyl, t-butyl), alkynyl, alkylcarbonyloxy (-OC(O)alkyl), amide

8
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-N(Rs) C(R3R4) -, -ONC(R3)-, -Q(R3)NO-, -C(R3R4) O,
-OC(R3R4) -, -5(02)-, -S(02)N(Rs)-, -N(R5)S(02)-
-C(R3R4) S(02)-, or -S(02)C(R3R4)-; D is optional I

WO 208%9B35ut ed aryl or heterocycle; R is hyd?‘é"@@ﬁoﬁﬁm“ﬁ”
optionally substituted al kyl, alkyl-aryl,
al kyl -heterocycle, aryl, or heterocycle; R2 is
hydrogen or optionally substituted al kyl, alkyl-aryl,
al kyl - heterocycle, 30 aryl, or heterocycle; R3 is
hydr ogen, al koxy, am no, cyano, hal ogen, hydroxyl, or

L(O)N@%ﬂ‘ ?t { Yy nzlzl@Ik ; a&%ll Q&%ﬁﬁﬁ (WD?FE@E&DMWR)NH:), amine
(primarycsespRslary an%eéhawwy ewfw a%nm %fﬁ g,rﬂﬂlkbpg,gﬁml% &L 2l
aryloxy, B ¥art3inod ENHERHD-Biyi- 5r LOROMHEAIkLY, dayhinqgéelg.o comﬂz,

w2 oo S8ty b e oo s
carboxyl% dBide, dat¥ox hé\las,fa SNSRIEDasEeednt, ftaide) edrt (o,

ar e conpounds of or mul a H
methoxyarioya Bwed &ue; ke %ﬂ%&‘@é ¢-&b réjgéaﬁi% m }“‘é“ah%’ 1
hemlace{ab %Fzﬁﬁe{ g;(:n}qlﬂﬁié &hd) secBniisivh) RdcOaitd, YsothidOfenkatel ketdne, mtnle nitro,

oxygen (; @., to p:@y@e.an arx)él(gqqusr Qli;g;rhgé:lg C'lar? wéémﬁffonam{jdo (e.z.,'SONHy),
sulfone, Slgf%i?%? j nyl, Mﬂ'ﬁ@ézonyl MMQ@MW), sulfoxide, thiol
(e.g., sulfiGdRY) m:ether @MZICW - §( oz)

U %sg%g% Ztndlcaéél(l @ﬁ@g&uﬂcaﬂ%ﬁg&%&%ﬁ ofy compound is an

I's optionally substituted ar

T s Sipietethora
disease &%@ﬁ{l?‘&‘%&?o (ﬁ[(a)) & hipihe ehe @f B bRistbing associated with the

, al k -aryl, al kyl - etero{g cl e, £
disease arophdition. weﬁmrmym%ly @W‘éﬁ W%g’é i} GFPOYH X SoLpQpt ©
therapeu‘?g l%géﬂt Eﬁg lﬂﬁth%! wﬁ‘i ¥iher ﬁiekéﬂlesh%ﬁihq&ﬁﬁldes a therapeuttc

eterocy R3 hydr og en

benefit in maﬂmahwenanagymp@s@ﬁ e giscesrar orabE 9ﬂ~s {he ot Hasfepeutioally
effective al‘gé(ll.lit” &éh ét?compass an amonnt that improves overall therapy, reduces or avoids

symiptoms or causes of a disease or condition, or enhances the therapeutic efficacy of another
therapeutic agent.

Unless otherwise indicated, the term “TPH1_ICso” is the ICsg of a compound for
TPHI1 as determined using the in vitro inhibition assay described in the Examples, below.

Unless otherwise indicated, the term “TPH2_ICso” is the ICso of a compound for
TPH2 as determined using the ir vitro inhibition assay described in the Examples, below.

Unless otherwise indicated, the terms “treat,” “treatmg” and “ireatment” contemplate
an action that occurs while a patient is suffering from the specified disease or disorder, which
reduces the severity of the disease or disorder, or one or more of its symptoms, or retards or
slows the progression of the disease or disorder.

Unless otherwise indicated, the term “include” has the same meaning as “include” and
the term “includes™ has the same meaning as “includes, but is not limited to.” Similarly, the
term “‘such as” has the same meaning as the term “such as, but not limited 10.”

' Unless otherwise indicated, one or more adjectives immediately preceding a series of

nouns is to be construed as applying to each of the nouns. For example, the phrase
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hydr ogen, allcoxy, am no, cyano, hal ogen, hydroxyl,

or optionally substituted alkyl or aryl; R5 20 is

hydrogen or optionally substituted al kyl or aryl; and

WO 2007/8898353.  Particul ar conpounds are of for REEHUSAPAHTSTS

QO nOrRz XDEHNCRL II(A Wth regard to the

fornmul ae di scl osed herein (e.g., I, I (A, Il and

I1(A), particular 25 conmpounds include those

wherein Ais optionally substituted cycloal kyl (e.g.,

6- menbered 11 WO 2007/ 089335 PCT/ US2006/ 047579 and
“optmnaﬂy @ﬁfﬂﬁl@!ﬁ@ﬂ )ﬂky! ﬁyS,(BifBeteébalrﬁ” dps thersank msnbgs dst*vpaonally

, ht h
substituig s tpeu BT rur Lo hat Pyl pe iyl
1edMdufr 15891561@& e} a chxaicpl wsicof that fmmbpm abfhéa:gmo@npmd may
be descnlggrg lhgxl%?rap gh%ﬁ%ﬁ%@o‘% Ia(%:%%%é#{%%a #%Eedesto By 2 nggﬁe molecule
ora nam{s E@hﬁ&htﬁﬂ ﬁéd&%&‘ﬁc itd faiiday af e extuhbRz tlederns ‘t;iyndmr and “pyridyl”
I ophene, an in n
ace accord o 3980¢ ARG afRen bed © GRGGToec BIEHY rachf igpher cpemicl

mmetles' THAL, AP WS PRtabs ‘SUOEL Wh&teﬁﬂxkis pyridiit aﬁibi‘KOH fwehegein X is
i ndol'e, iso-indole, %%/ Io- r|d|ne

pyridine?, aEsracpprisied fhe sagpq TEHH HecopPoRpds PEidinb

pyndm—@olﬁi P20 XD t E hIN, R 10 wherein: each of A
A2p|3|nde pendently a noc clic tlonal

Ig@@g{q als9 By ngt}géﬁ]éagpf(t};zp ster: of é‘ts ?rea 1¥0:1:i0n ofa

strucmreQQ RBOHAE S RANGRNTBS S:8khIlY, Uil & a@hmmm ﬂiél strglenikh@stie portion
wherei n At and/or A2 is opt.i on ||¥ substi t Ie
of the stipptre i R e ip@RIeled @s AATHIBASHTE AL SETTRTARTRE f gﬁnﬂaﬂy’ names

of comp?l%’ ARYrHhorb2hirsl RRtckOihat do/nstishsdifyt thk etbrédclibmistry of
phAenyl or naphthyl). In others, and/ or A2

those cemgrsmppmﬁwﬂ BIre SIS EOIOMeSRHEREEE Eeh WA}"&’MWE any atom

shown x.rE a DBRARE $HuARG R ABRIARIHRES is aEéiﬂtm tﬁ%eQ&a&elﬁo oMM Bdirogen

et eroc cles I ncl ude pyridine ridazin
atoms top;lm;ihﬁthg valengssr 39 pﬁ@ng%ﬁ;&e{npqagg b deplcted wn:h one solid tine

parallel to one dashed line encompass both single and double (e.g., aromatic) bonds, if

valences permit.

5.2. Compounds

This invention encompasses, inter alia, compounds of formula k:

@. 0
HN._ ﬁ.,
) |
and pharmaceutically acceptable salts and solvates thercof, wherein: A is optionally
substituted cycloalkyl, aryl, or heterocycle; X is a bond, -O-, -S~, -C(O)~, -C(Ry)=, =C(Ru)-,
-CR3R)-, ~-CRA=CR4}-, -C=C-, -N(Rs)-, -N(Rs)C(O)N(Rs)-> -C(RsR4)N(Rs)-,
NR)C(R3R4)-, ~-ONC(R3)-, ~CR3)NO-, ~-C(R3R4)O-, -OC(R3R4)-, -8(02)-, -S(O2)N(Rs)~,
“N(R35)S(02)-, “CR3R)S(O2)-, or -S(02)CR3Ry4)-; D is optionally substituted aryl or
heterocyéle; R, is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-beterocycle, aryl,
or heterocycle; R, is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle,
aryl, or heterocycle; R; is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally
10



Exanpl es of 5-nenbered heterocycl es include pyrrole,
i mdazole, triazole, thiazole, thiophene, and furan

In some conmpounds, Al and/or A2 is aromati cC.

WO 0R8$9335 At and/or A2 is not aromatic. WthPQBEI%%O&"?"ﬁsw
the fornul ae di scl osed herein, particular conpounds

i ncl ude those 20 wherein Dis optionally substituted

aryl (eg., phenyl or naphthyl). In others, Dis
optionally substituted heterocycle (e.qg.,

' 6- nenbered and 5- nenbered). Exanpl es of 6-nenbered
substitified dke e itaydragdng aﬂcoyy,rmmyapy,rhmnnbydwxyi or optionally
st AR S P PRl o Pen ¥ SRy Bpastfed aliot or
aryl; fmﬂrﬁlai)cﬁ -e, thiazole, th| ophene, and furan. In sone

PRTRAKP O Q,I{cg ai’égfgﬁhhﬁlalkﬂ%m hers, D is not

aronati c. Th Sone I'S an-o tlonally 25 substituted
bi cyclic noiety , 1 ndole, igo-indole,
pyrrol o- pyri di ne} ne)j] Wgh regard to the
various formul ae di hdpet nropafrti cul ar
compounds i ncl ude 5 n Eis optionally

5 substituted aryl (e.g., phenyl ORy naphthyl). In
others, Eis optionallynéﬁgitltuted het er ocycl e
(e.g., 6-nenbered and 5 red). Exanples of 6-
mtmcexdpmeébp ehyecinesntioncire cemptindd iof formfiils Tazi ne,
pyri m di ne, pyrazine, and triazine. 30 Exanpl es of
5- menber ed hetazaa;cles i nclude p °ro|e, i m dazol e,
triazole, thia pire g, . firsan. In some
conpounds, E is aporfs ,OFE is not
aromatic. In 12 WO 2 / US2006/ 047579
some, E is an optionally substituted bicyclic noiety
(e g., indole, iso-indole, gpyrrolo-pyridine, or

, napt hyl ene Wth regard to the various fornul ae
10 and phagiifeeally Hearnipbic st st ResdbrpoLNISTTiRG A B ePaeIdYe
subsnmwﬁembmkﬁm, atyd, &wwta@eybwrx d batmlby -su b@to*ulcqﬁ“)— =C(Ra)-,
na

"C(R3Rél m u@ég) rﬁ;{:‘ 'Nl(%%soﬁékﬂ%({;gg{?%ft 5 a X

“N(RS)O(R3E4)J?°0§{TOQR3)S YR OSLOR KGRy, 6%%2 SOINRs)-,

"N(Rﬂsé%a-nﬁf:@&sﬂaﬁ@ $ ﬂ’de%cé’mw Ay mj@ﬁaléy snmstxmchwyor
15 heterocﬁl&?ﬂ ik bidﬁ&ﬂal@l saBkinded 241R 'hcéter%ycﬁ RQ is hycﬂ% %&‘poghmolaﬂy

-, and, for examp
substlmtsgla}l%h é’luﬁﬂ} agﬂbglﬂsy%-bf:t@@caqalﬁ,yqryl gﬁ aetwpcygleh&d}sdgférpg@n or
optxonallamubﬁtﬁt&{dd Psilci - aklye Glidh h¥eroc ﬁ&: r BRrbSele; Ry i

ogen a R4 is frifluromet sonme conpounds,
hydrogel% aﬂlgox_ysmgao cyanosenel?gm ﬂ@r)i:oxyl WRBSIM substituted alkyl; R4 is
hydrogen Q(lﬂﬁd?‘l)uﬁﬁ(b? tyand? hatoge) Ry #dR3Rbk optigidiy Ju%mﬁ%%ﬂ'yﬁéﬁ or aryl; Rs

dr ogen or optlonally substit uted al kyl

.20 xshydrogeglq{ﬁmﬂeg%lwws prebalkri o asyiband Rig@d- al kyl, and RS

Paﬁxdﬂﬂ&@ﬂ@ﬁuﬁds&ﬁtdf%iﬁ{dlfy Jg»stltuted al kyl. I'n
others, X'is -N %)Wﬁg N( RS)

tt”;ﬁ*

IX(A)
With regard to the formulae disclosed herein (e.g., X, I(A), H and II(A)), particular
25  compounds include those wherein A is optionally substituted cycloalkyl (e.g., 6-membered

11
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15 -C(R3R4) N(R5) -, or -N(R5)C(R3R4)-, and, for
exanple, R3 is hydrogen or optionally substituted
al kyl, R4 is hydrogen or optionally substituted

wo Ankedosssand each RS is independently hydr ogi/6y2006/047579
optional Iy substituted al kyl. Some conpounds of the
i nvention are enconpassed by the formula: 0 R3 DE
O-R2 HN Rl or O RR O-Ry DEAO HNR 1 20
wherein, for exanple, R3 is trifluoronmethyl. Qhers
are enconpassed by the formula: O R3O R2 DEARS

and 5-me e%dé. Work, L& SiiRRaiiPafbsimiddNuil (e.g. 1@l or naphthyl). In

07/089335 PCTI US2006/ 047579 _ wherein, f exa ,
others, AfS b onyarbBH e A e AR da Aa S RPE R i SenE BB
Examplel 8F B¥hénbered heterocycles include pyridine, pyridazine, pyrimidine, pyrazine,
and triazine. Examples of 5-menibered heterocycles include pyrrole, imidazole, triazole,
thiazole, thiophene, and furan. In some compounds, A is aromatic. In others, A s not
aromatic. In some, A is an optionally substituted bicyciic moiety (e. g., indole, iso-indole,
pyrrolo-pyridine, or napthylene).

Particular compounds are of the formula:

(5 R
R
CRICICI 0

HNL

Rq

wherein: each of A; and A, is independently a monocyclic optionally substituted cycloalkyl,
aryl, or heterocycle. Compounds encompassed by this formula include those wherein A;
and/or A, is optionally substituted cycloalkyl (e.g-, 6-membered and 5-membered). In some,
A and/or A is optionally substituted aryl (e.g., pheny! or naphthyl). In others, A and/or Az
is optionally substituted heterocycie (e.g., 6-membered and 5-membered). Examples of 6-
membered heterocycles include pyridine, pyridazine, pyrimidine, pyrazine, and triazine.
Examples of 5-membered heterocycles include pyrrole, imidazole, triazole, thiazole,
thiophene, and foran. In some compounds, A and/or A, is aromatic. In others, A; and/or Az
is not aromatic.

With regard to the formulae disclosed herein, particular compounds include those
wherein D is optionally substituted aryl (e.g., phenyl or naphthyl). In others, D is optionally
substituted heterocycle {e.g., 6-membered and 5-membered). Examples of 6-membered

heterocycles include pyridine, pyridazine, pyrimidine, pyrazine, and triazine. Examples of 5-

membered heterocycies include pyrrole, imidazole, triazole, thiazole, thiophene, and furan,

In some compounds, D is aromatic. In others, D is not aromatic. In some, D is an optionally
substituted bicyclic moiety (e.g:, indole, iso-indole, pyirolo-pyridine, or napthylene).

With regard to the various formulae disclosed herein, particular compounds include
those wherein E is optionally substituted aryl (e.g., phenyl or naphthyl). In others, E 1s
optionally substituted heterocycle (e.g., 6-membered and 5-membered). Examples of 6-
membered heterocycles include pyridine, pyridazine, pyrimidine, pyrazine, and triazine.
Examples of S-menibcred heterocycles include pyrrole, imidazole, triazole, thiazole,

thiophene, and furan. In some compounds, E is aromatic. In others, E is not aromatic. In
i2



OOR2 QZ " /~~HNC XZ3 R --FD) ~~ (RE)m
vvherein each of Z1, Z2, Z3, and Z4 is independently

CR6; each R6 is independently 5 hydrog
wo 8%95/H§?335f1al ogen, OR7, NRBR9, amino, hydroxyl PCHPS2006/047579

optionally substituted al kyl, alkyl-aryl or
al kyl - heterocycle; each R7 is independently hydrogen
or optionally substituted alkyl, alkyl-aryl or
al kyl - heterocycle; each Rs is independently hydrogen
or optionally substituted al kyl, alkyl-aryl or

some, Egk ky lophetadiycupetitsted dhanylliRhdisty (ade peludks idd-indhiedpnesio-pyridine,

ptionally substituted al kyl, al kyl-aryl or

ornapmg)liff(nfﬁ- het erocycle; and mis 1-4. Certain such 10

Bothpegarddo dreevapfous l&mﬁuMetﬂibtaoseﬁ)hem pazticular cobipbuxdsddciude

those Wi 5@%} Pyl %e%hg?ﬁqfﬁfn iR s e S
5 InRGhme, R; is hydrogen or optmnally substituted alkyl.

Insome,nis1or2.

Insome, XisabondorS. In others, X is -C(Ry)=, =C(Ry)-, -C(R3R4)-,
-CRH=C(R4)~, or -C=C-, and, for example, R, is independently hydrogen or optionally
substituted alkyl. In others, X is -O-, ~-C(R3R4)O-, or -OC(R3R4)-, and, for example, Rs is

10 hydrogen or optionally substituted alkyl, and R4 is hydrogen or optionally substituted alkyl.
In some, R; is hydrogen and Ry is trifluromethyl. In some compounds, X is -S(O2)-, -
~S(O2)NRs)-, -N(R5)S(02)-, -C(R3R4)S(03)-, or -5(02)C(R3R4)-, and, for example, R; is
hydrogen or optionally substituted alkyl, R, is hydrogen or optionally substituted alkyl, and
Rs is hydrogen or optionally substituted alkyl. In others, X is -N(Rs)-, -N(Rs)C(O)NR5)-,

15 -CR3Ra)N(Rs)-, or -N(RsIC(R3Rs)-, and, for example, R; is hydrogen or optionally -
substituted alkyl, Rq is hydrogen or optionally substituted alkyl, and each R; is independently
hydrogen or optionally substituted alkyl.

Some compounds of the mvention are encompassed by the formula:

O
Ry R
o 2
, o HN .
Ry
or
o
X
ke HN
Ry

20  wherein, for example, Ra is trifluoromethyl. Others are encompassed by the formula:

@AM
@JM

13
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wherein;, for exanple, R3 is trifluoronethyl. Qhers
are of the fornula: 14 WD 2007/ 089335
PCT/ US2006/ 047579 O R2 R3 OA-f~\Za HNR RS
WO WREY§35-~~/// or OOR2 R3 Za HNC AND z%CWSZO%W‘-’”

(R5)m wherein, for exanple, R3 is hydrogen.
Referring to the various fornul ae above, sone
conmpounds are such that all of Z1, Z2, Z3, and Z4
are N. In others, only three of ZI, Z2, Z3, and Z4
are N. In others, only two of Z1, 5 Z2, Z3, and Z4

wherein, abﬁeﬂm;iia,mjlheyémgeml y one of Z1, Z2, Z3, and Z4 is
. I n others, none and Z4 are N. Sone
881?;?88%?&’%‘“3? %mc?f“’?‘ﬁ%asf‘ %ﬁ‘% @Et n OQOR2 XD Z2
Z-3 HN Rt (R5)p wherein: a1, 722, and Z'3
i s i ndependent] H ( 3t e Ra is 10
i ndependent | y alogen, Ghydrogen, OR7,
SR7, NR$R9, & a DSt iyt ed al kyI
alkyl -aryl or a o . e&oh R7 is
i ndependent |y hydr p ‘ m)nal |y substituted

whecin, ek she b1 Ao Br 0B AL Ry e Bt (Bhaenty

hydro geﬁl dg)ﬂw l‘ghd@ﬁh R% | h(]jRERg’;l hin)/do-, hgdmpl; }m: bptioradlylsulRgitited alkyl,
enden S
alkyl-aryg oK gp@mc%fg y 73p p}}:{ ﬁxgciegﬁg 39/%%6 eﬁl §§ éﬂ)ﬁéﬁtaﬁg iu%gumted

alkyl, anSﬂratrﬂ ¢t alléyl&ié@éio@ﬁm QIR armd@‘enﬁémyfmmmgea or optionally

substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Ry is independently hydrogen or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and m is 1-4. Certain such

compounds are of the formula:

Rz
Qz,, HN .
(Rg)m
Others are of the formula:
o2
QZ“ HN .
Rem
Rz
Q,_,, T
(Re)n

wherein, for example, R; is trifluoromethyl. Others are of the formula:

14
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O nO,R Z _J X~J Z~2Zr'3 HNR M (Rop Ohers are
of the fornula: 15 WD 2007/089335 PCT/ US2006/ 047579
O00Z3 r~~ 0 R2 R3Z2~z3 HNR (R6)p or 0 ~-"'0
WO eRP893EB S 7 73 HHNN "R (R6)p wherein, fo?CWWf'é”m

R3 is trifluoronethyl. O hers are of the formula: A
R5 O NZ1~ YORZ R3UZ 2zkzZ3 HN-R (R6)p or O N
Z.10-R2 RB HNR (R6)p wherein, for exanple, R3 is
hydrogen. 5 Referring to the various formnul ae above,
sonme conpounds are such that all of Z'1, 722, and
Z'3 are N or NH In others, only two$f Z'1, Z' 2, and
Z'3 are N or In others/ of Rg'1l, Z' 2,

and Z’3 is NorFNH In ot K& of |, 72 and

Z'3 are N o Sorre smr.. aH\Encon'passed by
t he fornul ﬁ Z (Relm 1

or

o
| z R
Rs ZQ/YKO 2

HN., |

Rs (Rem

wherein, for example, Rs is hydrogen.

Referring to the various formulae above, some compounds are such that all of Z, Z,
Zs, and Z, are N. In others, oﬂy three of Zy, Z3, Z3, and Z4 are N. In others, only two of Z1,
Z,. Zs, and Zs are N. In others, only one of Zi, Zz, Zs, and Za is N. Tn others, none of Z1, Z,
Za, and Z4 are N.

Some compounds are of the formula:

Lo

(Rﬁ)p

-wherein: each of 7y, Z'g, and 7% is independently N, NH, S, O or CRs; each Rs is

independently ‘amino, cyano, halogen, hydrogen, ORz, SRy, NRgRs, or optionally substimted
alkyl, alkyl-aryl or alkyl-heterocycle; each Ry is independently hydrogen or optionally
substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Rg is independently hydrogen or
optionalty substituted alkyl; alkyl-aryl or alkyl-heterocycle; each Ry is independently

_hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; and p is 1-3. Certain

such compounds are of the formula:

X
i ;; R
¢ z {MO 2
5§23 HNL

Relp

Others are of the formula:

15
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EO-R H\N\ Z" 3 R x 2 10 wherein: each of Z"1,
Z"2, Z"3, and Z"4 is independently N or CRIQ each
RIO is independently am no, cyano, hal ogen

WO pMAPEEEh, OR 1, SR 1, NRI2R13, or opti onal {§I/US2006/047579
substituted al kyl, al kyl-aryl or alkyl-heterocycl e;
each R11 is independently hydrogen or optionally
substituted al kyl, al kyl-aryl. or alkyl-heterocycl e;
each R12 is independently hydrogen or optionally
substituted al kyl, al kyl-aryl or alkyl-heterocycl e;

16 WO 2007/ 089335 PCT/ US2006/ 047579

i ndependent | drogen or optional |§ substituted
al kyl , al kyl - @w aJkyI .het | e. RQCbrtaln such
conpounds are ‘% “47€ n OR2 0 HNC
3 R &X z2z" her e f;i emornmula: 0 E ~R2 R3
Z'" %1 HN1/ \.J R+ AZZ(;% or MEORz era R3Z
~.~N  Z. 3 V1110 z7' 2™*
or o
e J R
Z g
) @ 1Wko
zlz'"Z'a HN \Rq
(Re)o

whei‘ein, for example, R; is trifluoromethyl. Others are of the formmla:

\@—g*ﬁ

(Re)p

(Rs)p
wherein, for example, Rj is hydrogen.
Referring to the various formulae above, some compounds are such that all of Zh, Z'5,
and Z'; are N or NH. In others, only two of Z';, Z"3, and Z'; are N or NH. In others, only one
of Z'y, Z'», and Z'3 is N or NH. In others, none of Z'y, £, and Z'3 are N or NH.

Some compounds are encompassed by the formula:

T,

wherein: each of Z", Z", Z"3, and Z", is independently N or CR1g; each Ryg is
independently amino, cyano, halogen, hydrogen, ORi1, SR11, NRizR13, or optionally
substituted alkyl, alkyl-aryl or alkyl-heterocycle; each Ry, is independently hydrogen or
optionally substituied atkyl, a]kyl-arylora]kyl-hetetocycle; each R,z is independently

hydrogen or optionally substituted alkyl, alkyl-aryl or aIkleheterocycle; and each Rys is
16



wherein, for exanple, R3 is trifluoronethyl. Qhers
are of the formula: 0 Z'"4 EO R2ZR3 Z'HN, v 1A

R 7" 3R sor 0OR R3r'" Z'3 HNRI
WO%‘?@@%’%’? for exanple, R3 is hydrogen. Referr(FTlﬁfgéztoggoﬁiﬁw
the various fornul ae above, sone conpounds are such
that all of Z"1, 10 Z"2, Z"3, and Z"4 are N. In
others, only three of zZ" 1, zZ'2, Z'3, and Z"4 are N
In others, only two of Z" j, Z"2, Z"3, and Z"4 are
N. In others only one of Z"1Z" Z"3 , 2> and Z"4
indepengigntly hydoganaroptiongihesupstitatad alwlzalkzhzsyl ek ibpterpeycle.
Ceﬁam%ohc%%@ﬁ)uﬁ@m%%ﬂﬁuﬁ the formula: 17 WO
2007/ 089335 PCTI US2006/ 047579 O &X '-Y Z'4 En OR2
HNC Z"t1Z."Z-3 RL 2 wherein: each ¥ z'1, z2"2, Z"3,
and Z2"4 is independently X gachfRio i s
i ndependent |y an1n%h,» 5 ' h§brogen OR11,
SR11, NR12R13 t y subﬁﬂhhyted al kyl ,

al kyl -aryl ./ic(f\( €rocycle; each'Ri 1 is

independentl ogen or 5 optionally substituted

al k al kyl -aryl or al kyl -heterocycle; each R12 is
c”hﬂmfFﬁﬂéﬁﬁ deewlry  hydrogen or optional |y substituted

al kyl, al kyl-aryl or alkyl-heterocyclg and each R13

IS |ndependently hydr ogen o optlonally §ybst|tuted
al kyl, al kyl - aryI or a kyI 0CYS
le’

O)

MY

or ) O
_R
" o 2
Al
" "Ry
’IOAZ'E 3
5
wherein, for example, R3 is trifluoromethyl. Others are of the formula:
o]
R
o~ 2
-Rs le N
SRR
o
/RZ
/2“4 o
i @ A
‘u,.‘, o Z“s R1 .

whereiri, for example, R is hydrogen.
Referring to the various formulae above, some compounds are such that all of Z”4,
10 ", Z"3, and Z"4 are N. In others, only three of Z', Z",, Z";, and Z"4 are N. In others, only
two of Z"y, Z"3, Z"3, and 2’4 are N. In others, only one of 2"y, Z",, Z"3, and Z"3 is N. In

others, none of 2", Z', Z"3, and Z", are N,

Some compounds are of the formula:

17



10

Certain such
Z"4 En o-2
the forrmula: O
WO B07/M938 Z4 E HN, OR2 ( RR3 Z"iQz"3 i

conmpounds are of the formula: O aXY R
HN~-R Z"1 ~Z" Z"3 j 2 10 Others are of
Z'4 EHN R3 2:412., R 31 2:2 or

2 WhBEHERR00GQ47S79

exanple, R3 is trifluoronmethyl. Qi hers are of the
formula: 18 WD 2007/ 089335 PCT/ US2006/ 047579 O R5
O R ~-NR RB2o0or O RO R G,, NzZ" E/ |
"H\N\R  Z. ~3

: ~R2
@ HN .
2"1 / Z"3 R‘I

~ zn2

wherein: each of 2", Z"5, Z"3, and Z"4 is independently N or CR;g; each Ryp 1s

independently amino, cyano, halogen, hydrogen, OR|1, SR11, NR12R 3, or optionally

substituted alkyl, alkyl-aryl or alkyl-heterocycle; each R, is independently hydrogen or

optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle; each R;; is independently
hydrogen or optionally substituted alkyl, alkyl-aryl or dlkyl-heterocycle; and each Ry, is
mdependently hydrogen or optionally substituted alkyl, alkyl-aryl or atkyl-heterocycle.

Certain such compounds are of the formula:

O
R
@ HN.
Zn ~ / L] 1
1 7, 3
Others are of the formula:
) O
" _ ~Rs
O ||4 0
\O HN.
Ry zZ" A
1\2"2 3
or O
/RZ
."‘\O .4 7 . 0
_ \|/ HNL
Ry Z"N\_/2Z" 1
1 i 3

wherein, for example, Rs is triflvoromethyl. Others are of the formula:

18



Rl 372 .1 2Z 2 wherein, for exanple, R3 is hydrogen.
Referring to the various fornul ae above, sone
conmpounds are such that all of z'"1, ZzZ'"2, Z"3, and
WO WA N. In others, only three of Z"1, Z'"ECT/US2806/047579
and Z"4 are N. In others, only 5 two of Z2"1, Z"2,
Z"3,"and Z"4 are N. In others, only one of Z"1, Z"2,
Z'3, and Z"4 is N In others, none of Zz"1, Z"2, Z"3,
and Z"4 are N. Sone are of the formula: O X NNE
NnOR2 HNC (R70)q Rl the substituents of which are
defined herein. Others are of the forgula;, A Xr- C -
,~N E n O-RZ 10(R10)q HN, the subdtityents of
which are g ed : -0Pgrhé for nul a-
0 ~( A-XE O~-R3 5 ( R2 the
substituents of g 'E 8., ere&;n. hers are
of the formul a: 3O z'~X flJno2 1~ ~T HNC Ryo Rl
15 the substituents of which are defined herein. 19
WD 2007/ 089335 PCT/ US2006/ 847579 Ref ring to the
various for ae disscl osed . 'd‘/tﬁzar
conpounds |e~"f €. % bot A and E are
optional |y substltut & enyl” and, "\NO{ rexanple, Xis
-0-, C(R3R4) O Feor Z8g¢RIRA) - and, for exanple, R3
IS hydrogen and R4 is trifluoronet hyI and,
wherein, for example, R is hydrogen.

Referring to the various formulae above, some compounds are such that all of 2",
- Z"y, Z";, and Z"4 are N. In others, only three of Z", Z'3, Z"s, and Z"; are N. In others, only
two of Z, Z"1, Z''3, and ", are N. In others, only one of 2"y, Z', Z"3, and Z"4 isN. In

others, none of Z'"y, 2", Z', and Z", are N.

Some are of the formula:

@@L@/“ﬁ*

(R1o)q
the substituents of which are defined herein. Others are of the formmula:
O
/\I Rz
1 - O/
®_x \NEV/ "
HN .
(R1o0)a R4
the substituents of which are defined herein. Others are of the formula
O
A Ry
@x NV e
HN.
{Rio)r Rz

the substitnents of which are defined herein. Others are of the formula:

\,\w@/“\fm

the substituents of which are defined herein.

19



10

- 15

20

25

30

for exanple, nis 1. 5 Wth reference to the various
generic chem cal structures described herein, certai n
enbodi nents of the invention are such that one
WO 7/8898%5 t he fol | owi ng conditions apply: 1)1"@3%90@47579

are not both optionally substituted phenyl (Le., Eis
not phenyl optionally substituted with at |east one
noiety in addition to D and the -[CH2], npiety, and

D is not phenyl optionally substituted with at | east
one 10 noiety in addition to E and X). 2) E and D
R&fﬁ@ﬂﬂ@to 1he tvhri oyt ﬁoma]abylmms@ hergine parsisulay Pompeynda ipgdude

o oS5 OB T R oy i -

-C(R3R4)®—§ibﬁ JQUD(R:RL X hnd, Fpr E:mmie,mﬂs aydogen anhRp frdpfiuoropgetipyl and,
are not both phenyl when A is optionally
f"r"’xamg{?DE‘t‘? uted phenyl. 5) E, D and A are not all

Wilie Fafbren®) to\the Darioris pepeniaetpmngl|striitures, depribed deraiHrerain
embodm?e%ltslo ?@e%%c?nn 6‘% %lh%ar E)ne o:oxilﬁléfdf the ﬁ}ﬁo%ﬁ@ cor@fifor} apply:

y su ted
1PYr i dpgdd® 3.€e2ﬂ<)t h@ﬂeBptinnaHy selpstitited phenyb Gicki i istnot whenyl

is pa
subs Pﬂ’f‘ﬂ’?aég’ Sﬂfﬁé‘iﬁ%‘# w’?ilh%f 155;% oh ﬁo%%é 9&;&6 &po&Jt #éﬁgg?
subst j¢miiedmpiety, dadiDnis g gh&n)d muormilymubstgp@dwﬂﬂtat leasl' one
enmbodi nent, d not _e ass conpounds disclosed in
i nt em‘aﬁﬁydﬂég‘%&aflé?n‘i "é‘é&ﬁocat i on WD 05/077915. 7) A
2)S ngd axﬂpblaeméd Botls Upﬁdnaﬁlytsﬁﬁsﬁmmbd phéxdil mehen [Anisaoptionally

i be ([:)I S;.llggtﬁgfgg gb?lirl% Rra? -4 ghlg aggl}yl PB?‘%EE@ sgggg:xte& v@&x t'iezls?‘ one

di netrﬁ‘%wghgaainmlt@)@not her specific enbodi nent, when
E i s _para-phenyl, is. 1, Xis -CH2-, and Ais
3Dyrr ?—‘éﬁPé‘feFP'i‘é"“hB’Pe”&’ﬂn i onal 'y substituted.

AHpyri C@ﬁhd@%&@%twph ¥p Baiptionalpnbubeiiist phtops
not enconpass ﬂﬁoun di scl osed in international

at et R Acae povRlpbs)-068415. 8) Wien E i s

G?aLS -Whes Eldts pﬁ%%ﬂ%n?/ls(z &, Disiabtaclosd a0 fiid lﬂ:?;ii:idnypara to the -[CHz}n-

- Substitute nazal | ne. eClL,TI C
enbocnlﬁiéhﬂ a‘&ﬁé’f? =0 @nﬁépﬁﬂ?ﬂé{qﬂl s Xndaazl%lass(‘ﬂ-g)—one Ina

b‘ﬁ%?nﬁb %meﬁéﬂtfwﬁ&i Eeﬁpmqmbhyl, 8 KR, tist-63d0)(optionally

C]UI nazo I ne n ano [ ,S - e
i's panhsigHiHpbenth Thysirot Ry oyt Boribazis
substibitetle. A%B%Z@beﬁ% eﬁa irhbrﬁltﬁoedhmcoﬂxpmmotﬂpeunds
PCT! &;ééﬁ?;&%ggg%ona%%%nFapﬁmm}’% 009805335

1)) A is not optionally substituted pyrrolidine. In a specific embodiment, when E

is para-phenyl, and n is 1, D is not optionally substituted 2,6-
dimethoxyphenyl. In another specific embodiment, when E is para-phenyl, n
is 1, X is -CHa—, and A is pyrrolidine, D is not optionally substituted
pyridazin-3(2H)-one. A more specific embodiment does not encompass
compounds disclosed in international patent application WO 05/068415.

8) When E is para-phenyl, and n is 1, D is not optionally substituted quinazoline.
Ina spcciﬁc embodiment, when E is para-phenyl, n is 1, and X is -NH-.or
-CH,-, D is not optionally substituted quinazoline. In another specific
embodiment, when E is para-phenyl, and & is 1, D is not optionally substituted

| guinazoline-2,4(1H,3H)-dione. In another specific embodiment, when E is
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para-phenyl, nis 1, and R is -C(O (optionally
substituted phenyl), Dis not optionally subst i tuted
qui nazol i ne-2, 4(1H, 3H) - di one. A nore specifi

WO WihtBifent does not enconpass conpounds di s@%@&“ﬁ/%%?

i nternational patent application WO 05/061466. 5 9)
When E is optionally substituted phenyl (i.e., Eis
phenyl optionally substituted with noieties in

addition to D and the -[CH2]"- mpiety), Dis

optionally substituted phenyl (La, D is phenyl

opt i gﬁ_ﬁJ f,lye,@y bﬁg it gﬁ(ﬂdl w-td(O)mpnenalbssuﬁ:miatjadl nheuﬂ),tfé is not
X an ,

In @p&ﬁ@@bﬁ"@s ipsping UL i % ghhe

Subs tehitdligeed G@Bé/h&t enboB@pass Eoﬂ:@:ouﬁdgthiydedopintemahdn;al patent
substituted with r}ol eties in addition to D and the

- [ CHZPP Licationey P, €?M‘&'SD is attached at the position

9yet @ Whed BEs 61%1 o 1y subgtit@kyd pheriyl i(Ee. APl ray] gptionally

Substituted nijs and A IS
phen;ﬁﬂbsufhteﬁh‘@mpl%lﬁ%@?ql i Jgf‘l?téﬂ}e%é "I':ml%tyj“gl)ils

”E: a &'Bfléu Analbsituteyiiehit (e ® Rhmeryoptibnally substltuted with
opti ona

y substituted phenyl, n is_1
15 arciRges i additionrary F%%b?t‘?tlu ks Réphg AR Bephenyl. In

alngy ﬁ)&)ﬂﬁzc hdoif e, Qﬂ&[‘E'xs rﬂeﬂa—%ﬁbﬁﬂy subp@taicdi phenyl) (i.e., E
e 0

= t a- bstitute h |
e s pborph enyeally BEIHEGR St Ot it S D atd the

noi et F@ﬁ ajf, N Addidi R Hes BB bhBe pb&tiB) et withé YCH, )
andD

tached at the position meta to —%A ¢
moi etmdietsd Pds optineilysubaifuist @RGIYL( T 15, andy¥; i gl 438 0o
opt i qial, | o ch© 3ikn 8116 nla-(BptLYLLY N
addi th ony%/oﬁ%%&@f%%d% S an{g i Nt

not  pwstjiitedpher.dd spertionply é\’l‘?ﬁé‘&f"ﬁ%ﬂ“ﬁa Sﬁoﬁls-OCHh

enc 0 &&Hiﬁﬁs 1l b8 NAtd @dtgphenyl. In another
pat en app‘?‘gggt e V\ig)k%@eg%gga?, a]\;%!105/ 03 3 QJ m% V\Q
04/ 015pedific corbodimes/ whenBds n%ﬂf(svh%}wte pgeny! ) G, & is pheny]
DW&PX\ ed vggﬁ ﬁntp&el?l Yle mﬂle'tﬁs i adfitich 1BQb a2kt ﬂfe ~[CH, ]

I ¢ enbodi nent, when E |
par a- xphm;gland D 1sgattgqolquya,t thepgsition mgtado b es-[gHél,,_ moiety), D is

phe ny? féhl hed lﬁl%ﬁ%lc@ %l %Slﬁilenﬁroﬁﬁhhlﬁnﬁiﬂsﬁtuﬁém btfed one

optional 'y substltutedwl ah LA
I eastmcma@#r m@utwﬂm)ﬁéﬁﬂ £d.onistle 28d X is mOLAtrnés ﬂOtP cny

Spec ' %@Q‘?ﬂ' e%'&:l&?%’&%egnb a&lﬁﬁiﬂoun@ dh§closed in

par a-p attached e position
o B ommaicribpasiarapblicationVO 86/055945, TR 63/0a8 T2 39

posi t 1, and X is 0 or -OCH2-
i's no‘{)‘9 I%hf?f(% 6%./1 gﬁ?onal l'y substitut ed_ghei_I

10) anﬁﬂmrﬂ smem—phemyérﬂ; sohieodh B ishel 1EnelO
par aRﬁﬂ,@ﬂ%@ milt%iilnﬁzﬁ? %191 E ig phfa-ﬂhen%il irPisphehyl; ﬁfﬁz'and XisOor

and
—OCH,-, A is not gyelo alkyl or optionalty substituted phenyl (i.e., phenyl
optionally substituted with at least one moiety in addition to X). In another

specific embodiment, when E is para-phenyl, D is para-phenyl (i.e., X is
attached at the position para to E) or ortho-phenyl (i.e., X is attached at the
position ortho to E), nis 1, and X is O or -OCHy-, A is not cycloalkyl or
optionally substituted phenyl. In another specific embodiment, when E is
para-phenyl, D is phenyl, nis 1, X is O or ~OCHz~, and Ry is mot H, A is not
cycloalkyl or optionally substituted phenyl. In another specific embodiment,
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cycl oal kyl or optionally substituted phenyl. In
anot her specific enbodi nent, 21 WO 2007/ 089335
PCTI US20061047579 when E is para-phenyl, Dis

WO PhEesPB3s it is 1, Xis 0 or -OCH2-, R is ndCHISAP47579

R2 is methyl or H A is not cycloal kyl or optionally
substituted phenyl. A nore specific enbodi nent does

not enconpass conpounds di sclosed in international

pat ent applicati on WO 05/014534, WD 05/014533, WO 5

05/ 014532, or WO 04/014844. 11) Wen E is

par a- %@Hﬁ is gg'al-ﬁleﬁgf &szm%ﬂyﬂ n i1, % islo &n-d)@f«l[zs R; is not H, and

di'ne. nore speci fi

enbod Bnme@alegr HoA is n@b@rﬂ%@ék)é SR PBuRRMLY sab%*%rw@é ghend. A
i nter Eﬁ,l jS‘e%iﬁoo n@ﬂp%se@%k eﬁboma%éc%%as dikelosed in

When S ‘para. - pti onal %ﬁsubst i tuted
pur i nytematienal Pafantlﬂmhgatl@l “@-95/ 0145345 Wet05HHEHS3.. Whh

a spe%)‘ollgsﬁw‘gpwmpdm\g@gn E is pars-phenyl, Dis

optionally substifuted purine, nis 1, XIS- -
&hd aWhe@aEsts mpbmmDaﬁmphwlﬂ isA, pad ¥ds —HReny is not

A nor
gﬁ%ﬁﬁ% 5& Osed [ mbQfheRCdoes BSPEH&@ﬁﬁ)ass compounds

conpo I nternational paten
ap pI i disclosed ﬂmwmtemwpmn FWOSOW%h enyl ,

%@5 %‘?AA{J% BHG 1'01%?% gﬁnﬁm&@ﬁ% tb& Exané“ﬁqsi( b1 X is

t etr ah@Hwiﬁ\uus ant phenyh kptesmfc:lﬁﬁ erebﬁ;b@antew&len BHe pai@-phsnyl, D is

7 B8 oy L 5L S g o v

n ot o meAat hyt shelogl | A magd speaific anbolliofent does nat papompass

specific e nt . HPWES%?

di scl §TEH°TH FH‘ ersﬁg?ﬁ? %3“33 g%% e%?t%g%&i’lhga I on 7094426.

0y 092¥IRG. E E;Cpaizzﬂ-)ahw;é;DEs opucptaﬁwhbstimtbé puriné,arial) and X is a
subst i tu ed. ht ha a2| hth e

opt i olrtfg?‘{i’y‘\ IS OPHY {’?tﬁmt‘did t? %m%%ea%nom 25peBE e

t han Emhndimént, welnoh Kis sara-pBeyl, DAs pptxmﬂyspbsmmﬂ pyrine, nis 1,

bst it ut idi | o8 i di ne. i .
S0 08 PV el 6 GRS bt
speci tétzhgddofieiame At r,uommp&ciﬁci ssnbadireent| doeDaotsencompass

t |l bstit d. pht h
5 notomptuitidiiaorae pirratndd pifn Aty tioadis.
eab odiwiesnt E thostenglh © Broptiopalds suhsntqb@ipiﬂhaiams@ {ies pdithiatazine

i nt ernat.i onal te cation 04
When EPHYT rsg-g’(%gﬁt 96?1‘%?‘?“6%5& V%) gaﬁlegeny%)andéé? and X is
et a- ¢OHg, aniainby opmhﬂlnylsubsmutpﬂ @wﬂip,e (andpyridise dptm\(xally

= 0k AR sy b B A =

phenyl, D is optionaily substituted phthalazine, and X is -CH;-, A is not

substituted pyridine. A more specific embodiment does not encompass
compounds disclosed in international patent application WO 04/056798.

15)  When E is para-{optionally substituted phenyl), D i1s meta-{optionally
substituted phenyl), and n is 1, X is not a bond, -CHz-, -CHzO-, -NRs-, or
-CH,NR3-. A more specific embodiment does not encompass compounds
disclosed in international patent application WO 04/046091.

16) E is not isoxazole. In a specific embodiment, when E is isoxazole, D is para-
phenyl, and nis 1, X is not -OCHz— In another specific embodiment, when E
is isoxazole, D is para-phenyl, n is 1, and X is -OCHz—, A is not optionally
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30 disclosed in international patent application WO
04/ 046091. 16) E is not isoxazole. In a specific

enbodi ment, when E is isoxazole, D is para- %%56/047579

WO HHEH989315s 1, X is not -OCH2-. In another sped

enbodi nent, when E is isoxazole, D is pars phenyl, n
is 1l and Xis -OCH, Ais not optionally 22 WO

2007/ 089335 PCT/ 11S2006/ 047579 substituted qui noline
(i.e., quinoline optionally substituted with one or

nore noieties in addition to X). A nore _specific
enbohgitoted auinoiioe (ncTRBIES SPRBLTISIIECY R 8ae prmore

' nternatjonal, ; SQB Eb+ odd éﬂé@lﬁ\@n%d%%ﬁ%es ﬂgt)encompass
Wien BFS"para-

y substituted phen%/vc)) F 0.
is 1 coaposndmhstdpsqdonailﬂe?laﬁﬁmé petent pptication WO b4/0433
27?1 SBM% g2l nfgrtah(ogﬁorfallgjssﬂﬁétﬁ&ﬂe&%%ﬂ Qﬁéhhy 1 D is not optlonally

t one in ad ItIO
E an ckuxsnmted di#-piperdsingrides pipereeing cmt@gél%w HbgHited Wi at least

the 1 and .4 pos
when S8 ‘6‘3’0 af]ﬁ %Iﬂg%]g 4% ]%?t; %{éulfoggmmeﬁ?{)g? ?Ttgms o

1, D the1eptiidgoaitionsk LIlnsa: apemﬁe ¢mbodimntayhen B as pagp-optionally
not a. bon § n
ot AHEBREPRERT L5 o RS ofy B s pRRteaf 05 s ot

pat end baeiods m;;—o A YWore @p@@ﬂﬁ:ﬂbodm;@l)lt dyes gohgcompass
optional | t uf ed 03/086410.
P s dat bt § tnmarignal patont application WO 03/

@boch)@ﬂ&t, ombﬁmu)&umupm{m phidond-1,205- thydn@ohdme In a specific

2pt2| %{1 ﬁ(lse]gbsthl ?:Ihlg pafa ]henggﬁgm noet o; e%tl?nally substituted 1,1-dioxo-

enbodi pBthiadvdzelidine) $n protherspecifik | embndlmenl, whatdE {3 pasa-phenyl,
opt i onal Y.$ b.StI

171 F o 53 9 R PP oBpi s 1 eoplySpiiedigggliding X is not
anot h@Hﬁpmaﬁdtﬁe@’eﬁﬁc mﬂhdxmmmﬁen E ipparapbbusiyt is D is

Ia?]dlx} 5 dlx% 2, Agp%cﬁ?ﬁpﬂ' dg&S.’{-tSﬂ% %%l E}%{zl ot ufk xgﬂ%pnonally

phenyéubg&tugeaﬁﬁleﬁme gAfm:&e epdadific emh@dadma‘sdmmoenmmsg
conpounds ed,|n 1 n
appl |‘&°&ﬁ’9ﬂﬁ‘dﬁ\% %F%E’S'ﬂ m"? a{% %n%épﬁﬁéa%§%‘? Ohoe?’ rqoﬁzgm

yd neien B 1s@ai*:§plﬁ&iyl aikiinOB aL Dyis aubqiumallxeshbsututed qumazohne

? (l; ' g a§r°1|3' ,%GAGFWHY‘%& ﬂ}‘lﬁl&%@f{{e ! ré'{a’ %F—f d%%ﬁro%%%lﬂ? 2(1H)-one,
qui na&ﬁhﬁﬂﬁm&mﬁ' $iE)-didine Bhioxo-2,3-dihydroquinazolin-4(1 H)-one,

éuf Egglégﬁzp S}(%i 4 g{r‘lg, Uiol:}? Ol IoTc]ﬂ }'ath‘i)a%ldzm-tiﬁﬂ) one, any of

14 b eﬁ%ﬂ:ﬂﬁ:hﬁﬁ-b@oﬁﬂdrﬁll@duﬁitﬂeé 3t moietes mraﬁdﬂ:fon tofl @il X). In
may be optionall _substlt ed wt |et|e {152\,1?1
en

addi t # SpFotias embadiment When Bisparapheny Sn gL d g,
E is pRusrsd@syyl, Disbst dpticuatly Bubstisutad Gpﬁlﬁlally substituted

. :Of " Lg&g?g}%@&t P%D%Flflé;atrr]gaﬁr%glz OnBlind RURSH'hUliBE embodiment

1,2, 3délestrﬁk EAEFRE dbRpaahdsiiscldsettn itapatioral patent application

© rm © dIV\FO 03/070709 or WO 02/016329.

20) D is not optionally substituted piperidine. In a specific embodiment, when E
is optionally substituted pyrinﬁdin—Q(lH)-one (i.e., pyrimidin-2(1H)-one
optionally substituted with moieties in addition to D and the ~[CH;],— moiety),
and n is 1, D is not optionally substituted piperidine. In another specific

embodiment, when E is optionally substituted pyrimidin-z(lH)uone, nis 1,
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does not enconpass conpounds disclosed in
i nternational patent application W 03/070709 or WO
.02/ 016329. 20) Dis not optionally substituted

WO popesdsdi ne. In a specific enbodi ment, when ECT/BRROMI47579

optionally substituted pyrimdin-2(1H)-one (i.e.,

pyrirnidin-2(IH-one optionally substituted with

noi eties in addition'to D and the-[CH2]- noiety),

and nis 1, Dis not optionally substituted

pi peridine. In another specific embodinent, when E .

' 59 i 912V o SR SbbuRA piyridie Xis HoZHOHSRR -CHLNEL-. A
WO 2007/ 089335 PCT/ US2006/ 047579 and D.jis

opt i me sgecsﬂmwt>@nr@at dRes it BRGPIIPass cpRinds gisslosgd in

nz{n]:%[d R§fchiicn v ogdioassiis. does not
encorrpass co unds disclosed in internatio

al
2bht e Wherp is wata-heoyipsestigged stihe pasition e o fe ~{CHa, mmety

t 130 id e —O-
”‘[3 C? 3‘5?%%? gk‘%ﬂﬁ&g&ﬁmﬁhﬁ% E‘llﬂ:gsﬁgi’iéd o ﬁﬁén%zl 30 O-.

opt i ampbdific smbs#ﬁ;mw,e‘ﬂhﬁﬂ]? womﬁwe(ﬁmwna%y sgb%}lted ghenyly nis 1,
2 ohef | Aot SE&I‘;’)Q @?fhttedcy}‘ﬁg‘p , a8 501s( QR A0 AbI hbstituted
prieny

subs fuotpeg nis 1 |sot|ona

subs ttqzttajnyéx:b BHtoap ﬁ@yttrabé[ﬁtpg(llrlgyra@subswu‘t%y Wik at least one
subst il 4 aab SEIKGT O Ak ifleBttic dmifbdimbtdoBb el dhoditpass

pyr an st one noiety in
add| tcpmpomd@(c)xsclpsq&mél §ﬂ@é¢rﬂlﬁe95érﬂj‘§dl ment does not

%}%‘t %&ﬁn %ﬁ@&&n@h &M&%—h@ﬁj -oe, ﬂﬁ‘h%ﬂ&clﬁc

IS not O Ionally substitute
q Ui nanﬁjoldnné(tSHhmEes optipnaily subgtituted qm%ﬁ%ﬁ@fﬂ%e% is 1,

s 08? On;%l l gl 5{:11%%"0 tﬁged IH%&ﬁép %cﬂ:&éﬁp v\@leﬁ?E i optionally

IS 1, IS not In anot er
enbOduhﬂﬂuted\qhamz&l1m-é(36ﬁtmmall$ 1. D mdwm, gnéX is-NH-, A is not

|qg ! r|Q| l l ndgé ﬁg*%'lﬂll 21{; %%hc;'lg g 4 ﬁ_ﬁ?%ﬁﬂ%ﬂzrg g@ges)ﬁot encompass
spec 'mwﬁmmﬂﬁd id setsratibaa patsmberdicab oI RS 67.

%QSM %%Ellggl g“ﬁigﬁ?léaﬁl nlsa?g.l_) %ﬁ %pﬂl) gﬁdugghﬁ{@d 1%>1ndohne-

isn QLB-ﬂpIueo Iiﬁb.lspecsﬂb smbodmmu \shmﬁi ol panephanyd misdnend D is
"2 REs g;, ﬂ%lg ”E,%oh Y P30 ﬁes PRARE PR, T abiiher

subs
i soi rsﬁechﬁa erﬂbp&lﬂemmheﬁﬁ |1$pm{phem—12 is 1, gsngqmécphr@el 3-

T b oS, G5 15 A PRI Whordrfichy

I S Nembydenyht dods mot mcen:@ass‘mpoauﬂmdusnlemd monwnmwnal patent

Zgglolr%gf mg?/é% cI osed in international patent

24) D isnotpiperidine. Ina :,peciﬁc embodiment, when E is purine, nis 1, and D
is piperidine, X is not a bond. In énother specific embodiment, when E is
purine, nis 1, D is piperidine, and X is a bond, A is not 1,2,3,4-tetrahydro-1,8-
naphthyridine. A more specific embodiment does not encompass compounds
disclosed in international patent application WO 02/018384.

25)  When E is meta-(optionally substituted phenyl), nis 1, D is optionally
substituted phenyl, and X is O, A is not substituted phenyl. In a specific
embodiment, when E is meta-(optionally substitwied phenyl), nis 1,D is
optionally substituted phenyl, R, is acetyl, R; is ethyl, and X is O, A is not
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24) Dis not piperidine. In a specific enbodinent,
when Eis pur ne, nis 1, and D 25 is piperidine, X
is not a bond. In another specific enbodinment, when E

WOR87089835 ne, n is 1, D is piperidine, and Xi %CTa{U%?ﬁﬂ”‘m”

A is not 1,2,3,4-tetrahydro-|,8- napht hyri di ne. A
nore specific enbodi nent does not enconpass conpounds
di sclosed in international patent application WO

02/ 018384. 25) When B is neta-(optionally substituted
phenyl), nis 1, Dis optionally 30 substituted
phenyghibstamed ¥hésyl0 A Motesspecificzniindirent ddepheroptompassa

specific dirret.. en..E i '

sgbst"f’mﬁ’f’ﬁﬂ‘gﬁ%ﬁ %e;cl 1h|11n aflmnaé%a{éﬁi %ﬁ?@%d}}% bf/000245

2 bg twheti Bds ph&ﬁihlenylﬂl id %7?821 %dsphe;m Ksis @phyNHaZ-ﬁ?ﬂJH— or

is

subst‘W”tﬁféﬁ' S[H&WF ﬂeﬁg’r"é’l’é%“z’cu E.“c%érﬁo&%@g‘%l %51 nd D is

not QRGAPRASSH, XGOAPOINHS ~JEENEDS ed-—NHGH‘zt—eﬁmaﬂmtbmeﬂpcclﬁc
atent a I | cat on_\\D 02/ 000245.

Bar a- 319 i‘%n ?c is parg-ngepyl B"’S ﬁﬁ% ’15 Iﬁeﬁa?%ﬁg?l, %Bz 1sH, X
- CH2Ninot —QQH—-NE@HZH—I lof -BEETIBE fA mom&;mdiﬁemmbodmgmt dees not

i s para-phenyl , .and .D_] t as n

5 P rbhehb sy AR | § R ek

enbogj amh?plmaaan BvOoomsssphenyl , nis 1, Dis

-ph d t
s crbben R hproriachbrebingh pbifont ALk opypHRly bubeffued
enco 91, GRRAN s, A i§ Gboegiboally bmﬁnnpai phittnyl Inaspemﬁc

6,677,360 or inter natl onal ate | ca

00/ OFHYEHLimeR}, when s Fpega %‘b%HP grPQF‘Fla >3 t t‘ﬁPE&a

Dhenggkubsﬁméd ﬁhen@l)l andRtik 00al Ais subsiticndlie dubsnhﬂmphenyl In
is -0-, I S ‘not optlonaII%/substltuteoclllﬁ.l n]\S D

In a %‘Iﬁgﬁ" W@lﬁ%ﬂﬁb‘a@%ﬁf W] sEn?tg-(subsntute enyD,nis 1, D is

met a Lﬁétﬂllﬁﬂshﬁt&ﬂpwym 15 H, R§ 1s]I—I @dll‘ﬁ 19’&1)—% -A is not optionally
(substituted

yl
ot GHbsttyedpenyl  Bpromenite ebpdisgant das SeTeneprRss

enbodigeRund¥MBBIoEed & ﬁﬁh@u@ﬁmﬁw Hp;ﬂfbaﬁbﬁ w®)01/054nss
1, Dis 15 rreta-(hﬁubsututed
P

28) anWhsn Eds pera-phenyl g Fk 6%%%?31% Gt deSotidin 4~

phenydpe Cf‘zo‘e MBhilaSPGihdénopredhnipaibstifgsl Wih aCReamMa Hioviety in
conmpounds di scl osed in interpational

te
app! i aiditicytopred AdcRigeot -5 SFE’GF ﬁﬁ&?%ﬁ%tn Fis para-
N is dhenPldl 1@1 §:) 1@9157!1&11‘1@5"5%&11@&& h:hiﬂa@éhmn-zl-one G.e.,

i m dazol i di n-4- one i ndazao

, [
opt i drEfaplidindone l?PéanaMYt qug;myegag-ga @d%aﬁtrﬁil"ewl% in addition
20 aggi)t L Al E%nﬁ ﬁ@-dﬁ , Xk ﬁoﬂ'}ﬂhdug'm nldde SppRCérhbédiment

O b rab el 0.5 phn Db 158

29)  When E is para-(optionally substituted phenyl), nis 1, and D is optionally
substituted pyridin-2(1H)-one, X is not -CHz~. In a specific embodiment,
when E is para-(optionally substituted phenyl), n is 1, D is optionaily
substituted pyridin-2(1H)-one, and X is -CH;-, A is not phenyl. A more
specific embodiment does not encompass compounds disclosed in U.S. patent
6,916,933,

30) When E is para-phenyl, and n is 1, D is not quinazoline-2,4(1H,3H)-dione or
2,4-dimethyleneimidazolidine. In a specific embodiment, when E is para-
phenyl, nis 1, and X is -CHj~, D is not quinazoline-2,4(1H,3H)-dione or 2,4-
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i m dazol i din-4-one optionally substituted with at
| east one noiety in addition to X and A), and X is

- - is not pyridine. A nore specific e /%JB
WO&@?@”&%? enconpass conpounds disclosed in Upg{) %@@ﬁﬁm

6, 903, 128. 25 29) Wen E is para-(optionally

substituted phenyl), nis 1, and Dis optionally
substituted pyridin-2(IH-one, Xis not -CH2-. In a

speci fic enbodi nent, when E is para-(optionally
substituted phenyl), nis 1, Dis optionally

subst |dams%1699lmldm@4®kl)A me spasificemizodi@elat dosAnpkencompass

not pl%smélmnd% M‘ﬁsedﬁﬂ gl’ nt does not
enconpass conpounds pat ent
81016 L8B30t Qnt}onﬂﬁlmuEstltgteplaanﬂmw anather nnb@dlmeanhen Eis

IS no ol ,
2 bR 21 D3R AIADE 8 i cavodimen
e"bOd"m”tE s whionpliertys, piarlasndaytho phen/LIX ianet KFG-. In

o wo o wRe B S £t bhodtdhielliRS: D% diino-pheny)

di net lapd &nis i-GHda 201si miit optiorklysubstipted ipipecidimd oAl e specific

doee DboBRATHAS o SIS, ABSEL SR h B

pi per i6ai6AH47] n anot her errbodl ment when E is

5205 AR A0 g B £ R BERS b, e

and Dspeifia tlhbadlhm;; lwheX B i pa&t—phﬁyﬂ?,-n is 1pandDGE bptionally

speC|f|c=r;p I ment., .when par eny nis D
is or thoUS e{ﬁé}jﬁle,’ny?’gﬁbs%et g,ﬁ %‘Eﬁ nB’ﬁ?F%"r‘f#ﬁ y
subst embbéichent petd bt RacOMpAES bﬁmppﬁﬁisfdlsclose&b@dl Srgiatent

does g%lt% %tfgon'pass conmpounds disclosed in U S. patent
6, 469 9 0 32) Wien E is para-phenyl, and n is 1,

BB) s ﬁﬁiendi)isl pzﬁa-bhgn)ﬂ},&iﬁltﬂ isut, Exlisploegtionalip sabstituted p‘henyl. na

specific. E i S para: me yl ,
and DFEHE ‘?’"Qh"r{m ei‘rt’“'s sﬂstpuf'éggpherryq 4@‘71 pifsnatly

OICH2 subsﬂmtm phdd@H2X is ribtnﬂlél@— 3@6@1& I—Né-l-‘?ﬁb@ﬂméﬂl Amore
oes not S C ounds di scl osed i S
6 a2 0MIFpHc Gt ent SR EoF Gloomrits hamgpunds fisolpshEingapanese
Dis pahnmmllom&y substituted phenyl. In a specif_c
od ment P..i .c.tiara-phenyl_n is and T
ST ORAF ot ontipBeny st Spt Ry RnRRE P reneefip Btimidin'R1En)-one
- OCHZ2 optionily sutktitateltizhb at IéastBlicemotepef ddagia i aD bAe e
does rt&&-l nn%i)m ?;)SS 00%0%1 ds dl Lr%segenglg% ggr?a?ly substituted

- pyrimidin-2(1H)-one, and n is 1, D is not piperidine or piperazine. In another

specific embodiment, when E is optionally substituted pyrimidin-2(1H)-one,
andnis 1, X is not -CH;-, -NH-, or -CH,NH-. A more specific embodiment
does not encompass compounds disclosed in international patent application
WO 00/061551. _

35) D is not optionally substituted imidazolidin-4-one. In a specific embodiment,
when E is para-phenyl, and n is 1, D is not optionally substituted imidazolidin-
4-one. In another specific embodiment, when E is para-phenyl, nis 1,and D -
is optionally substituted imidazolidin-4-one, X is not -CH;- or a bond. A more
specific embodiment does not encompass compounds disclosed in U.S. patent
6,423,728, 6,806,365 or 6,229,011.
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pat ent 2001089368. 20 34) E is not optionally
substituted pyrimdin-2(1H) -one (i.e.,
pyrimdin-2(1H) -one optionally substituted with at

WO 20028%9383ne noiety in addition to D and the RQIBFEPH6/O047579

noiety). In a specific enbodi nent, when E is
optionally substituted pyrimdin-2(1H)-one, and nis
1, Dis not piperidine or piperazine. In another
speci fic enbodi ment, when E is optionally substituted
pyrimdin-2(IH-one, 25 and nis 1, Xis not -CH2-,

35N i Qnot GHRO1Y shbsmueaphesylf Maemwm afﬁmamﬁﬁes) is not

not enconpass corrpounds di sclosed jn_internat
pat em@le’@qdmrﬂsﬁa direshoxppb ey 6= aplsﬂgyifubg%ﬂmﬂ thghnas

Op“ g Jx?ﬁﬁﬁdﬂﬂbﬁ%@ﬁk b\EBsﬂuﬂroﬁQByEldixd@Q In another
speC| |c e Odl nmen when E i s, para-phen and

1, Dspsc:ﬁepmbp@ainmmw@ers%tﬁsam-a?@a’ L S s Do ot Sggtonally

4-ong 1]%& Shagi. ﬁpﬁ‘:l%tﬁércs 85180 AiFB AtmentRPRedE | héSpara-phenyl n
par a- p nis 1, and D S optlonall subst%&&%3
i mi ddg bl mmammmallxs%sbﬁ&@dpw s 09t poHar

Specl d UdiRPEATRARSt 1o Hitd:ﬁampounds
|sc|§?§3’ﬂ %@W%’etgﬁc?e 6, 423, 728; 6, 806, 365 of

6, 22911@1qsed2n§U\ﬂ)mvﬁ@é§§§§ PCT/ US2006/ 047579 36) D
j’,?rb % sk bpRGldY sﬁﬂgﬂhfehliﬁcﬁﬁe pﬂﬁzﬁéﬂecﬂc%n%&ﬁﬁ@ﬂtf Wwhen E is

nent, 'S not or 2, 6-di net hoxypheny
( i.e. qpnphellr,ydmbsummd indoledand 1 isrle Dpis aeliswpstipiied tefgimtro-2H-
hoxy.i aad
MM UL U s B
par a. dxpﬂmwlm Ih‘ﬂui)amnt§ 600,392i s not optionally 5
bst. t ut [ d
3\%;1 on I%o? %gﬁgr‘f‘ﬁw sub{stﬂu%ﬁqgc{ﬁ%olﬁ REE) ébzfagsigggﬁiﬁl‘)f substifute
subs twithibiglgagy henyﬁmet)ms afjtion (-P-an -—{@iﬂn—) dp a specific
- CH2NH- r
enco !%ogf‘rggr?c;p%hgﬁ %OL&E#ogca?J{p Oaglld 'IFthl ﬁqgﬁgf{}g{enyl In another
6, 855p8dific c@ibpdinerg, wben Byt 1scn@0|16y ngs %s%ﬂdtfa dphenyl, X is not

ol kD 8 2B o SR BTy oA
substddmjicndds disclakydindd .Sl—lpatpytr@hm,n&mﬁei?)tg%@%é fqr ¢ntemat10nal
0SB pPRaBeD 0P BIE | < not optionally

3 bst Wheh Eds phexlzo isel (@nd & is pheo¥aXdk @ofomfénaﬂn ¢ specific

S Gt B ) L0050 s o
i SOX apturing]. z'&mbm specifi¢ ebpdinrt dpdsaey Encompass epIrppunds
disclosed in Japanese patent 09118662.

40)  Eisnot optionally substituted imidazolidine-2,4-dione (i.e., imidazolidine-2,4-
dione optionally substituted with at least one moiety in addition to D and
-[CHals). A is not optionally substituted benzoimidazole (i.e.,
benzoimidazole optionally substituted with at least one moiety in addition to
X). In a specific embodiment, when E is optionally substituted imidazolidine-
2.4-dione, n is not 2. In another specific eﬁabodiment, when E is optionally
substituted imidazolidine-2,4-dione, and n is 2, D is not phenyl. In another
specific embodiment, when E is optionally substituted imidazolidine-2,4-

dione, n is 2, and D is phenyl, A is not benzoimidazole. A more specific
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speci fic enbodi nent, when E is isoxazole, nis 1, and
Dis phenyl, Xis not -0OCH2- or -CH2-. A nore

speci fi c enbodi nent does not enconpass co
WO B 93Eeq in U.S. patent 6,114,328 or 5, 84%@%%6{047579

i nternational patent application WO 95/14683. 20 39)

Wien E is phenyl, nis 1, and Dis phenyl, Xis not

-OCH2-. In.a specific enbodinent, when E is phenyl,

nis 1, Dis phenyl, and Xis -OCH2-, Ais not

phenyl . A nore specific enbodi nent does not enconpass
conpesiddimehitsiobosaitkncpmpassorapoupdn dsplossd 11 858 patop)

E isé)n%()%[bti onal | y substituted

I m dazorrdine-2,4-dione (i.e., imdazolidine-2,4- 25

ad)) ONEE {pict ophdallysubsitited meatphplite. dn ajspepific smbodigiaat,vhen B
in additjion,to ad . - - - d t i I syibstituted
subst'¥ f’ﬂtt’%‘i‘fugéﬁg%ﬁ%egzﬁ%i e %’fe.’ L%‘?I,%lé Eg]%g}o?ﬁaga%gl ,

opt i ghehyly Inahsthit speoifiowinitodimentewben Brieoptienally sphstitated
addition_t X).. ,In ) Ef ' -8 CH»-. A
opt i dﬂmp%%ﬁ’é‘filtﬁfe 1?%9(11%1;%?/?5' ne-tg%?féiﬁn i’onﬁeﬁlﬁ?]t F)s ?
Not  Anoderspasifit kabosimeeit idoes motisodompass covpewnds disclosed in U.S.
optional | éﬁ%%ﬁ% bstituted i m dazolidine-2, 4-di one,

and rPatt “not phenyl. In another specific
RYbotWKen g is bpeondlyi sibsttiedmiiehyl, sndys isi 1 R ot optionally

i mdazol idi ne-2, 4- .di one,...n i ; i1 .

o nOUDBUA FHE A, AR PR P bR iy fubetintod
2007/ HR938 5 iPCT4d3Ba06ptistiaRY Subsitised phamt, Aleroteptionally
enconpass CoRou di s¢cl osed.in_U S. pat : ;

6, 6208,“!3’2%?“@1@1“9% :[“HB?&‘SB?I?SSH%‘T ?"3}%"?6‘85‘?% fllenTis optionally

mor pmzib:ml!ﬂﬁted ety pes gfms eﬂm?mlmmﬁmmm@yu and X is—O-, A
optionally substitut i,ne [ : '

ot o PP BRIy EG Batrsd. Ayl pibodfent et for

speci ¢hcenfpabodissaityrosie i morsspepificandiddjmentisiors not eagompass
norpholineg, nis 1, . a i S t i,.onal | '
phehyrempous istlos il S Reltnt e 8l Y0RY2pEA : 2nsiorasas,
‘does g0, iRReNRARISpLETR ol WO! (540697 R, WONS/069845, or WO

pat ent 3, 658, 806. 42) en Eis optionally
subst #4/89&¥P%henyl, and nis 1, Dis not optionally

Jé:g_ S uaa%ajntw Isl%ldleﬁpl? gﬂ% ;ltié I, ]g isSiitf]tGJipﬁ'fﬁalbmub_ shitnedtphenple dn a
1S O | Ona SupstirLtu n N 1, :
ot | oFciE SHPRIMETE B ICRPIEnTD 115 Ty dpd D tsiopfiply dubstituted
\?\EbSt %ﬁéﬁﬁ’@{tﬁm wﬁ_ IR aﬁﬂmtbh?ﬁit)&ﬁdﬁﬁht ivmleaﬁﬁsgbhm‘lt A isnot

en I'S Optl Oona sunpstl tut e n n 1
o poPmA RN EIERY. h PR SptodiR dogs Hor

encompass compounds disclosed in U.S. patent application 2005/059705.

44)  When E is optionally substituted pyrimidin-2(1H)-one, and nis 1, D is not
piperidine or piperazine. In another embodiment, when D is piperidine, and n
is 1, X is not -NH- or -NHCHz-. In another embodiment, when D is
piperazine, X is not —-CHz-. A more specific embodiment does not encompass
compounds disclosed in U.S. patent application 2004/077638 or 2004/063934.

45)  When E is optionally substituted phenyl, and n is 1, D is not optionally
substituted phenyl. In a specific embodiment, when E is optionally substituted
phenyl, n is 1, and D is optionally substituted phenyl, A is not phenyl. In '
another specific embodiment, when E is optionally substituted phenyl, nis 1,
and D is optionally substituted phenyl, X is not -OCHz-. A more specific
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is not optionally substituted phenyl. A specific
enbodi nent does not 15 enconpass diisodityrosine. A
nore specific enbodi nent does not enconpass

wo monpesasds di scl osed in U.S. patent appli catR@inUS2006/047579

2005/'233964 or 2005/074838, or in internationa
patent application WO 05/076972, WD 05/ 069845, or WO
04/ 094590. 43) When E is phenyl, and nis 1, Dis not
optionally substituted phenyl. In a 20 specific
enbodi nent, when E is phenyl, nis 1, and Dis

opt i %&@oh%néxﬁ RSLd ﬁ&teﬁaompm @itfnpodndssiisttbscd@n Skif, O., ez al.,
anot her enbodi nent, when B is phenyl, A is not

opt| d@ﬂ?@(lgh%%ﬁ 't’:’tﬁ-”e@%ﬂenyl A nore specific
st MEsitheC M@@p&ﬁﬁc dinBodinzat when E is

4
%i S. pat ent appl 'cation 2005/ 059705.
opt | amiptalbsbabIhMIY R R hIE f oBfigmaiy poripied
;Tb D; &olﬂlt%t ﬁmﬁn&l&%'eéﬂﬁe %uﬁfodﬂh&ﬁrﬁmmﬁ is bpticanally hwstxmtcd
e I men

en D is piperidine
not -piekylon isNkamd D lﬁﬁpgli?gﬁl%ﬂ@%%%llﬁgalﬂn &Hgﬁmga?)gnd A
N 'Oggrrﬁéﬁe@gﬁ%gcns%ggeﬁnm%gﬁsn&;régfSC g ebrhpoumiiidicedin
pat erf¥icalept K&t g 213@&5@?56@3 8?9%8%9950@9‘54‘“ ’%?‘af*“ X-C.
V\hen e'?a{ S ARBLY ARl ﬁﬁ!fﬁiutz%@‘:immm (2(@3& nis 1,
stituted phenyl

@pec |B iscnos obtolsatsrRbstited tafole. ol angrer Pvfbeﬂhaﬁﬂh%fse‘a"t
pheny ptio %aui s&bs%xﬂﬂ%d Qﬁbﬁy&@ﬁlﬁﬁﬂaﬁy 1§ HBsddifi¢i&Bodiment, E is not

phenyt*, phenyl another S eC|f1

embodiiaesle, Inkeathez wgczﬁptemﬁéw% nf,%%ﬂmshmted

nis L Bt trhl | fn it
not ‘Bﬁﬁﬁgrﬂ/ﬁ\&d’&é’%@{p}%@n@ S0 2007] 089335
PCT/ Up26eiie toarangentewbenErie aptiensdy spbiutasd fifsqles A is not

conpo Uhn d 315 %8@? %%g;cs&ﬁﬁ%dm@n t, wHen ¥ is ,optldﬁﬁiy substituted

70(1 D iIs not_ optional eX

subst irkamledXiintol HAreor 10CHzs poBIare spesHisoambRAMmEDt gagf not
Eis _optionall s, ERAOMN kgzlog@ o et.
not o clgglﬁgﬁa‘lyo%%%%???iﬁ%eg&pm?ﬂglyl ne. In aenot her

speci 6(18) 312004 hhen E is optionally substituted

‘%}S g]y # ﬁs 5?%’51%11 I?F&Hgn%ug e PRiaL QR kbx 828t il AHoBfér embodiment, D

I"'S no nor e speC|f|ce

does isatot iiamlasbussd by dros SH SR | I & e Gabodiment,
. 3 1
NI c OI wEs n 5 1&%&%&%%&&@9? 1129046k 89@(4[)3119rsubst tuted

Chemi e, Int.

42( 15?M%0ﬂ5©y<@06@)ano@@r mlfrs Q@WG%WPB%EIIF jpiazole or
subst Lt ut o e, ik ngch?D it BpRdRilyshn&iHed RRYaro X H-pyReL, X is not
-OCH,-. A more specific embodiment does not encompass compounds

disclosed in Dondoni, A., et al., Organic Let. 6(17):2925-2932.

49)  When E is optionally substituted phenyl, n is 1, and D is optionally substituted
phenyl, A is not phenyl. In a specific embodiment, when E is optionally
substituted phenyl, n is 1, D is optionally substituted phenyl, and X is ~OCHz-,
A is not phenyl. A more specific embodiment does not encompass
componnds disclosed in Hutton, C.A. and Skaff, O., Tetrahedron Let.
44(26):4895-4898 (2003), and Yobuzn, J.C. or Van Vranken, D.L., Organic
Let. 5(16):2817-2820 (2003).
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 5(16)PBET7 s

optionally substituted tetrahydro-2H pyran. In a
specific enbodinment, Eis not triazole. In another
speci fic enbodi ment, when E is optionally substituted

WO r007/682835%¢, D is not optionally substituted PCT/US2006/047579

tetrahydro-2H pyran. In another specific enbodi nent,
when E is optionally substituted triazole, Ais not
15 phenyl. In another specific enbodi nent, when E is
optionally substituted triazole, Xis not -0- or
-OCH2-. A nore specific enbodi nent does not

%Fonmﬁg'mﬁﬁ?ldﬁxéjhlgﬁhs Hon %’I}E&B phéﬁgl"a%xﬁt—CHz-

al”., Organic Let
not oﬁtlﬁ@ﬁbpl’fyo%%t tmnre@pwﬁ%&@b nt é%sam pRCOTIIESS

anot hggr, Iafe%msedﬁmaﬂeﬁ,s IR, oPBE B33 Xed, Chom, Let

substituted tetrahydro-2H pyran. In a speci
embodi HBAY: 18918 R003)-t r| azol e or isoxazol e and it

Sl?t ; a]ﬁ:.l?s hat nQﬁ’} &Mﬁ“téﬂ ?ﬁ{ﬂkl{-ﬂé ?—ﬂ—one or 5,6,7.8-

ydr o- ZH pyr-an ther speci’fic enbddi nent,
when Emahydrpqmwﬁmo?(m)smabua@thw qxrdwﬂmmthDs net piperidine.

O 0P e g VB oyl Bl

conp oqmi end B iglil B Ims‘etdnpm@@m dorsnpthér spesifieémbodiment, when E

O
opglagin g:lqln'%ﬁal L}ﬁ%l%%ﬁ&%&(ﬁ?)ro\gégﬂ 15E1 BD is piperidine, X is
opt i ometl %1‘}115 G5+, oo CéﬁNHah eh_yllore wenémbqﬂmmyﬂ does nota
gﬂgglt tlt:r% %P‘g:lggéjﬁfjn%r{&nds ‘M&%ﬂ;iél iBSZeg.uB%fme{] ar!t a?} Bioorg. Med. Chem.
substhmﬁ%@)@ﬁéﬂﬁP(%ﬁﬁd Xis -OCH2-, A is not

nt ,
/i BB R SRR o 55etl B IRGR nen
Tetr aisqxiimyi, nm 1 D 31541(}%)(1 480X 14 SGHz{, 20831t optichally substituted
Yoburpn, J. C %0 Van_ Vr

m(o:éeo I c r\{RB IEWG%g%m %ompass compounds
PCT/ 1dis&666Y 16%1‘}96&5@} Miherrarl EBicorp ey Chemn jTset 112(2D):2913-

5 ot PP dine. A'more spedi fic embodi ment does

0t b dongapsonabnpbeticiteddindalleo Sied sperifob@bbdimett, Avhen E is

(200)piBefy st i tOf it o P & gty petittod tetrahydro-

pyr i ndEHpyrd( KHp-noneCH;O5, K afipther spec:fic embodiment, when E is

t(:_\ﬁJtO (r) alh dr Oﬂ)lr'l | %aélg %%:? fnélli)ge:%ll_ug? 1s o;ftﬁmgilg g’ré}ﬁhflftﬁd tetrahydro-2H-

enbo cp)nmtand\lohfmmgﬂs Apit har;ﬂ:iehyl SAllsire Bphotfic embodiment does

oY ber iRt crBPRen e Bedledeh i kR e o g cBiogsicnce.
Biotech. and Biochem. 66(10):2273-2278 (2002) or Nishikawa, T., et al., Org,
Biomol. Chem. 3(4):687-700 (2005).

54)  E, D and A are not all phenyl. In a specific embodiment, when E, D and A are

all phenyl, X is not -CH;-. A more specific embodiment does not encompass
compounds disclosed in Sircar, 1., ef al., Bicorg. Med. Chem. 10(6):2051-2066
(2002).

55)  Aisnot cyclopropyl. In a specific embodiment, when E is phenyl, nis 1, D is

optionally substituted phenyl, and X is —O-, A is not cyclopropyl. In another
embodiment, D is not 2H-imidazol-2-one. In a specific embodiment, when E

is phenyl, nis 1, D is 2H-imidazol-2-one, and X is -CFHy-, A is not phenyl. A
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WO 202889835 s conpounds di scl osed in Zechel ,

is optionally substituted pyrimdin-2(1H)-one, nis
1, and Dis piperidine, Xis 10 not NH, -CH7-, or
CH2NH-. A nore specific enbodi ment does nOtPC”lgpszgi)ﬁM?:w

Bi oorg. Med. Chem Let. 13(2):165-169 (2003) 52) A

is not optionally substituted piperazine. In a

speci fic enbodi mrent, when E is phenyl, nis 1, Dis
phenyl, and X is -CH2-, Ais not optionally

substituted 15 piperazine. A nore specific

enbodinize pedifis embbdisrandnza sst emoppastompanindadobed in Yang,

T 2ol 8 0 paéi oot aike chBOPEO 10YTfl 463 S0 Hilory,

sapst His hﬁdpllrﬁﬂio | 1a.anbihetempatiikhic De:ﬁ‘mdpiiueﬁﬁmemhem siecific

opt | OREPP R SPHLE P FBEr A fihis SR PR i e A s

not - @bPkhidaddle. aAtherspecﬁﬁc eibodigreaddogsatit encuagyasBeorapounds

opt | oflgriopeLimontth & 4 6+ ARba Sz 3728143577 (2000,

SPROWhA E & diﬂ;{on@h? @Wsuuﬂedm@yﬁ pae it f artl Bribostionally substituted

does not enco ouny dIS | osed i.shi ka

T., ePhepyh Ripuey ceﬁrgp bodimens; bﬂéﬁﬁs optionaty

66( 1023%&%&:«:@31'?&30 2012) Dok obh&hunyamﬁstﬂted pﬂabnﬁ and X is-O—, A
i QnD

. 687- 700 (200 54
and Alsot opgemally S"&ﬁ%Wd(P Yl AFOET §Heel ‘at?f#@ﬁ'?t ddes not
when Bacdehssl wldsahécmm Wy W, Wi, 8 410, BEHA hendd
nor e s%em fic does not encorrpass

conpo#é ‘b@@i?%%??bg%%“l ﬂgg)rc&;?‘c"h J.S. é*f“é\#ﬁ@r—g&?%—
Ved. Gy 10440.190510 3060 (2002) 30 55) Ais not

cg}gl o%ropy a_specific enbodinment, when Eis
ny [ is §ot $S1d1hzslm§°wﬁ%q G faPrydibydroisoxarle copmegrip to D and

and Xtﬁei{dﬂrz - M distyOln £3pekARI MBHdimbR, ¥Rk BYE 4,5-
enbodi nent 'S no 2H-| m dazol - 2 Qne. In a spem fic

enbodrlwgﬁfmscrméﬂle@ i§ & 2pfl énipiphepyl; X ig nopy—{OCH, T another

2H i myglazed erdb OfighenfWhett B & 4, dmésdx%zaetnghﬁwis phényl, and
30 WD 2007/ 089335 PCT/ US2006/ 047579, nore speci f

embod Pwérrp%z;s%p%ﬁm%x shsg el piastiding . Aders Prcific
Yang, e ﬁb&ﬁ% ss ¥BRipotfiRMisdidted in Wityak, I., ez al,, J.
1 4 9 7 1 5 O O 2 O 02

12(11 6) Eis not purine. In
anot h . BEYS0- |(1599r76t piperidine. In a
speci fW}S‘en )5 f@iﬁﬁﬂmé n 1‘@‘1 ehdDli§ opidral substitgted ph@l)‘l SX is not

piperidine, and X is -CH2NH, Ais_ 5 not |mdazoe

A ror éO6Heti I & SResHEARRIKmERe Whe E it finihapelean is 1, Dis
CONPOYREShally substituted phenyl, and X is ~OCHa-, A is not phenyl. A more

specific embodiment does not encompass compounds disclosed in Feldman,
K.S., et al., JOC 61(19):6656-6665 (1996).

60)  E is not optionally substituted 3,4-dihydro-2H-benzo[b][1,4]thiazine. In

another embodiment, D is not optionally substituted 3,4-dihydro—2H—
benzo[b][1,4]thiazine. In another embodiment, A is not optionally substituted
3,4-dihydro-2H-benzo[b][1,4]thiazine. In a specific embodiment, E, D and A

_ are not all optionally substituted 3,4-dihydro-2H-benzo[b][1,4]thiazine. A
more specific embodiment does not encompass compounds disclosed in

Napolitano, A., ef al., JOC 61(2):598-604 (1996).
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wO

di scl osed in Peyman, A., et al., Angew. Cheme
39(16):2874-2877 (2000). 57) When E is optionally

S uted phenyl, nis 1, and Dis optio

%ﬁ%ﬁ??i “ut ed phenyl Xis not -0-. In a Spgﬁ}'}ffﬁszooﬁmzmw
enbodi nent, when E is optionally substituted phenyl,
nis 1, D is optionally substituted phenyl, and X .
is-O, A 10 is not optionally substituted phenyl. A
nore specific enbodi nent does not enconpass

conpounds disclosed in Wi, W, et al., J. Biol: Chem
871 ( 3B)is 250LByEPHAmidiond ) L 3ERsitne. Tn g speeific gmbodignent,

Bi ol

4| g dwﬁggr oils gﬁ&%&%@% %ngg%ﬁnggﬁg ZZED'eﬁ nBO4ptionally
conne st!h;titltt@d Birghyidrofigan.ha mCETG:ISE?CIﬁWBP%ﬁEHF flogs not encomnpass
Speci Ii{)rﬁgcﬁ.gﬂ% | %?c%%e Hg(/\}ﬁﬁ BS of a D NHIdDEH0 185 R EE81 s

nis , XI's not -CCHZ-. In anot her
speci ﬂ#(d@)ﬁéﬂﬂr@r(ﬂ?%men E is 4,5-di hydroi soxazol e,

@%ﬂt > B 'ﬁ flﬁdﬁﬂ?@yﬁ e%'égiﬁ éﬂbgdmgaﬂzwhedoﬂ Esslnﬁgfx?e, n is-1, and D

y substitut pi peridi ne. A nore spec
enbodismionalbe ﬂmumtai]phnmbsﬂsxsamﬁrppfuﬂm@mwmﬁt@fsé ¢henyl. In

Wt yak Oté?)‘ss etig?: egibo‘%hmgtg \Q{ﬁg‘r E%]ﬁﬁbhé@ Gl ?ngQ ogtlonally

(1997)-. 'S 1T mtaz
opt i omatstiyutsdiplsdrivl, s A psrrmmphally(';ubshmm phe@@X is nbh—@— A

D%, B R OBt Ak PRkl
i s noNapesiyl, emw%m eRIBASIRIO9EDes not
#‘fm%en(ﬁ B Bt St B PefiGig By R Bt -0%! Amore

opt i ogsd aﬂb@dmieut énsbs not encompass compounds disclosed in Fetterer,

S SO b LR A8EE L

B4¥- th)bﬂrE; £ b:l_ad Deo:rz allwjpidnalt substitisted. phbnylabas et -OCHz— A

enbodi nent , i-s onal substit ut ed
S dramsotic SuROlirBR! 45 Pot fadibate (ot ids fisplosed in
embodgaipidt, T, eDuARintheal 12r248ai4 (@bH2)o Sthmaiia) Uy ef al., JACS.,

rore. Sheerbpant b el (RS RR Rt a it EAG . Comn.

di scl sﬂed-gm (1dapolitano, A, et ai.,

géT 398 (;' 199?%i)méq\/1€12 0134181:% 3;:%,?;1 In a more specific

di hy dempymhmnqlvn@ra;«; 4 tihdd)inélimigd, abdDds phasilfX ¢s not -NH—.

& ny PR P em o mentaps UL s gl
not op,tawacnglﬂ ., ebabJtdticud Blipt e hRADRE UK 8)114-A3 {RIGEE).

&eCI " 1s p e.nylngl 19 ?es dn]g is opq:{: %gﬂy sf:'bstltuted phenyl, X is not
-CH;-. In a more specific embodiment, when E is phenyl, nis 1, D1is
optionally substituted phenyl, and X is ~CHa-, A is not pyrrolidine. A more
épeciﬁc embodiment does not encompass compounds disclosed in Doﬁerty,
G.A., et al., Bioorg. Med. Chem. Let. 13(17):2937-2938 (2003).

67) D does not comprise boron. A more specific embodiment does not encompass
compounds disclosed in Shull, B.X., et al, J. Pharm. Sci. 89(2):215-222
(2000).
68) When E is phenyl, and n is 1, D is not 2,5-dioxo-pyrrolidine. In a specific
embodiment, when E is phenyl, nis 1, and D is 2,5-dioxo-pyrrolidine, A is not
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conmpounds di sclosed in Nawot, B., et al.,
Nucl eosi des & Nucl eotides 5 14(1&2):143-165 (1995).
62) E is not indoline. Ina specific enbodi nent, when

woO to07/889835d0l i ne, n is-1, and D is optional | yPCT/US2006/047579

substituted phenyl, A is not optionally substituted
phenyl. In another specific enbodi nent, when E is
indoline, nis 1, Dis optionally substituted
phenyl, and A is optionally substituted phenyl, X is
not -O- A 10 nore specific enbodi nrent does not

S BRI b0 S

a'nd Duiselosed i TsBey, g, |eyag,@mz@d_cpmﬂ;@, 1(1)d-hE001).

Do EoLRIoPREE pilcfe BEP R P 35l e FASGTRED,

it. 7&@2«)dlﬁﬁﬁt, wasn (A Basdienyll SncBn)'s Wiz is 10t optiomsllyBubstituted

al | [ St i o -

mor ¢ SBeRT P AHERER (R R bgl i et b o foce

di scl cmapbunds dﬁchaﬂecblm Maingbea8. atd Ity Benrien Yuki Kagobutsu
12:1248-54 .(,199 Schm.d ., JACS, Chem
Comﬂz% » = 2% @161395&3&12%?)‘? If., at at, JACS.

Wem E@ononisoxazale5 12 4 3p4cd 8O &nbodithet whahdhisksdxszole, n is 1, and

apect Piie PR R Bt DRy S el bodifhell f3 ot

and ganmnﬂiaam;dmp@ﬁnﬂs distloséd-in. W1U9xalqﬁ,eet eg,elMQ 40(8):1292 (1997).

TR Bl S A S PRI it

1(1) : $AbdBmeRO@FEs nob cdﬂ’l}lms&) yuide osed irsHdmpbmes, KA., et

D(I; 0 . ally ubsej)l _Q‘mpo ﬂ?ssl not de
Pﬂ-ﬁ—g@—h&gi?%e%ﬁwg?g%g g?ﬁgng{ﬁ( when E |s

Iﬂ)e nyWhen B 13 siibstituted pheptlj wisal, lapd mlsstlbsmmned phtrgiiyA is not
and X.,s ol i,di ne.

cpeci P e STt SRl Bk ARy s RisGh sapgpounds

di scl msﬂdsadrinmheﬁdtyu., éBal), Syrahesit 10: RIX501080 (VB92); Schmidt, UL,
Chem t 37-2 : . 67) D, does not

compr /48 B foagnt {6008 (99 hios et B fopnaenandte
encom X35 ] ’gmwwmf;sb)scl osed in Shull, B.K at

ﬁé ph‘é\ﬂ's;p %nﬁ)&aﬁla;%l ?51125 SPZ’IS not lgecx)lg)rp)ln as ec% embodlment

2, 5- dwnmEﬁ.ybxammﬂejam tlnalﬁl Bﬁephefnlyl; A B ghemyit A more
when E i

2. 5- GRS e‘?%’l“iﬂa'iﬂr#é’es ot Sbfpasssompng direigErssa

PCT/ LM%EOA]GZ @s al., Helv. Chimica Acta 60(1):237-242 (1977).
74) D isnot 1H-imidazol-2(3H)-one. In a more specific embodiment, when E is

h

D

phenyl, nis 1, and A is phenyl, D is not 1H-imidazol-2(3H}-one,

75)  Aisnotcyclopropyl. In a specific embodiment, when E is phenyl, nis 1, and
X is —0O~, A is not cyclopropyl.

76) D is not optionally substituted purine. In a specific embodiment, when E is
phenyl, nis 1, and A is phenyl, D is not purine.

77y  When X is —CH:-, A is not phenyl. In a specific embodiment, when E is
phenyl, n is 1, and X is ~CHz-, D is not optionally substituted imidazole (e.g.,
1H-imidazol-2(3H)-one).

78) D is not optionally substituted phthalazine. In a specific embodiment, when E
is phenyl, n is 1, and X is —~CHz-, D is not optionally substituted phthalazine.
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phenyl. A nore specific enbodi nent does not enconpass
conpounds disclosed in Tilley, J.W, et at, Bioorg.
Med. Chem Let. 11(1):1-4 (2001). 69) D is not

WO PT/PHAH |y substituted tetrahydro- 2H pyran. PGTHUR006/047579
specific enbodi nent, when Ais phenyl, and nis 1, D
is not optionally substitut ed 5 tetrahydro-ZH- pyr an.
A nore specific enbodi mrent does not enconpass
conmpounds di sclosed in Manabe, S. and Ito, Y., Tennen
Yuki Ka o~ butsu Toronkai Koen Yoshi shu 41:139-143

1H999D is 4o} oftidrmlIPRibISNEA 2 WxS-pylridire. SmQ,Cdthﬁc embodiment,

erfbodi nent, when E is Is ol

pheny Whex B is pheayl nisb & and ﬁo@@ﬂ%&% ??tepg%?}bf ﬂ'@ﬁ‘ém“e‘l 2-
does ggb-piHagRCcONPass conpounds di scl osed in Wtyak

G et at, JMC 4%8) 1292%1997) 71) E, D.and A a

Bt a isapt plipnally sebmikyicy frozehqlingoiea Shechis Gmboittont, when B

speci {d ShenGlTRqelh NRIN X §LOGHNOM 8 %ﬂéﬁﬁﬁﬁﬁll? SHRGIIRES morphboline.
di scl osed | A Hunphries, K_A J.. Electro.

8hem Noagef Epp gy Jm@giopglég gl}bstlt;ujeid wg:ﬁdlge O piperazine.
§%1‘yb3t o xmﬁwole ) 15 3, and Eriﬁjoﬁldn%l@ amstanita& @shzole, X is not
pne

nyl, Ais not nore speci f
ermbodi Hn+ Inja saecifin e@ﬁ@‘bﬁ'ﬁﬂ%? Wﬁr%éﬁ bdd i qntionally

Schm gﬁbsu%ted fiaBle, amy RUE Q&HS A @s Adldptid bS@dded phenyl.
Schrii af - "JACS Chem Conm  10: 744 (1991):

%‘hlsggmﬁt@p engpmp @qsesaqtexemgggﬁlydftge cgﬁgﬁqrgis and stereomerically

| ennche& gs%:@ﬁmﬁéﬁs gflﬁex‘ll %@@r)eomglﬁ&s%nb gilﬂ?@n&esﬁﬁdj or

phenyl speci fic enbodi nent,
resolve@ 0sing @wnéandie@mafqﬂ% sugteas crhnials cqlumahcphgﬂ gpsplNugAgEnts, O
enzymakig rESiuEReL, e. % quﬂs ? ST 'Iﬁzaﬁﬂpﬂgisnﬁﬂéen%?&ssaﬂpﬁesolwzons

enconpass conp I sclosed 1n USSEbOIS

(Wiley Ettersplehse, New ¢ Woda 1881)s Véityra §: B3 2 gaazrqtmcfr;on 3#42}7215 (.1277)

Eliel, E”Bt S} ﬁ%!rﬁe%%mﬁ rfcf;:&?%n %‘ﬁrgﬁh{ﬂds‘?@méwsﬁﬁp infy /,01962); and Wilen, S.

H., 7 ab@@fﬁasolﬁmgs'igeats arﬁ@mc@étt@*d@(mp 3§68 .(Edp Ei@} E«l i idniv. of
Iﬂﬁ{ I eci fic enbodi nent, when E is
Notre 191]%84 %'m]!(%llI ?(l?ips -0-, Ais not cyclopropyl.
Fﬁﬁcﬁiar sompoutq;tufcthﬁiﬂvyntmm’b IPDMI‘EEPH@ roplp ltOIJSn Specific
phean
compo FBE Bt §TBEHO R s IESEL By 78111075 05,80 P01, ox
0.05 pMot phenyl. In a speC| fic enbodi nent, when E is 30

h g%ﬂa%‘ u?miaﬁ s dagg Ié:tl(v% Tlgﬂzinﬁ@ ! ﬁiﬂ%ﬁ%ﬁ;ﬁ ;10
A thelr| 50-

. TPH1 IC&); that isaboot lﬁxrﬁﬁ 60,100y 25@;@@; o9 tpmm

cJu{ar %omggﬁ%s%%dt s%}:aﬁﬂy inhibit human tyrosine hydroxylase (TH).
For exalnple,rspeciﬁc compounds have an ICsy for TH of greater than about 100, 250, 500 or
1000 pM.

Particular compounds do not significantly inhibit human phenylalanine hydroxylase
(PAH). For example, specific compounds have an ICsq for PAH of greater than about 100,
250, 500 or 1000 pM.

Particular compounds of the invention do not 51gmﬁcant1y bind (e.g., inhibit with an
ICs, of greater than about 10, 25, 50, 100, 250, 500, 750, or 1000 pM) to one or more of the
following: angiotensin éonverﬁng enzyme, erythropoietin (EPO) receptor, factor IX, factor
X1, integrin {(e.g., 04), isoxazoline or isoxazole fibrinogen receptor, metalloprotease, nentral
endopeptidase (NEP), phosphatase (e.g., tyrosine phosphatase), phosphodiesterase (2.g.,
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15

is phenyl, nis 1, and Xis -CH2-, Dis not
optionally substituted phthal azine. 33 WO

: 2007/ 089335 PCT/ US2006/ 047579 79) D is not

wo%“p??m%’ﬁ%ﬁ |y substituted 2-oxo-pyridine. In a %Tdﬂ%%{’?ﬁ’ 47579

enbodi nent, when E is phenyl, nis 1, and X is -CH2-,
Dis not opti onally substituted 2- oxo-pyridine. 80)
A is not optionally substituted norpholine. In a
speci fi c enbodi ment, when E 5 is phenyl, nis 1, and
Xis -CR2-, Ais not optionally substituted

PDE-4), WWMGHEPAR@JTNN@Q waghlaE colhaghespory m0bpww¢w~1) or the

Substltut | ne ol
sironc b 8 B BB BB OBRL 2, RENIGY e e
can be rehdﬂﬁéﬁﬂeﬁmn%d ms:ng@ﬁethedﬂﬂhmwnnn thsmbais ﬁlesnrm& onlrafemsnces cited

above. Sgﬁg%plcpmpgarq{ls‘, %@8 p%veng d&hat%h%ﬁ?&h '&gﬂ@l&}/
Wiiinl dafsibisyeredittsiiniiabo(ephanick, rafd) ddgs, saankepdsi hymans), cextain

e e L

525,23 53r1e 0l55 0fB/03 pERoenbef aﬁwﬁmﬂ tim theel ngo&ymd:mtoztbd b:mn) The

resol ved usi ng standard t ues, such a
ability origpbHisOf L HRTFEFUIES SFSF ﬁ*&e‘g‘ ‘?{9 = BPRRTY g ined by
methods k88®hYh i art. 82 8., RiantJPCAH YRS oﬂm of Neat cherms 51:421-425

55 R, ke e oS 6. 000w

A. Banks] 87120801708, Bidirddesl. B Mherapkbtidd 302:1062-1069,(2002).
Ster eochem st ry of Carbon Conpounds (McGaw HiIl, NY,

(_];15262) S. .H, Tabl es of Resol vi ngAgent S
' . p. 268(EL. Eliel, Ed.,
fm s kW thAHe d b
C%%&Qol‘ugg% 3?%2%‘%5@%@? P??ﬁeg I nv %%‘n alfde pot ent zu%’Pﬁllffl Y
methodmdnknrﬁleﬁcbuemnSpem fic conmpounds have a TPHL | C50 of

R Sanpplt B Rt o, fompiplie el b i ana D s

optmna}h_,resh‘amtuwd p'??dﬂind, plriibiatioe,qyridbecef phenglorapagnerglly ho prepared by
themeth }-%0|C50 th%& iS about 10, 25, 50, 100, 250, 500, or
OSBRIk S an their TPHR2 1 C50. Particul ar_

conpounds do si gni fl@dW)}Bthl bi t s

° hyidd 0 | a@er eXaaR peci fi f
have an | C50 TH of gﬁ@@? er Etshan aboy v 50;
500 or 25 1000 M Particul ar conmpounds do not
significantly inhibit human phenyl al ani ne hydr oxyl ase

(PAR). For exanpl e, specific conpounds have an | C50
for PAH of greater than about 1§0, 250, 500 §¥01219ua2003

th ABGNMLO = 1/1, microwave

@ Patﬁrgloggo?gd éﬁntl on PAEFA

OH  soct, Ethanol

(% .
O e ¢




30 1C5¢c of greater than about 10, 25, 50, 100, 250,
500, 750, or 1000 M to one or nore of the
foll owi ng: angi otensin converting enzyne,

WO giog0Epoi etin (EPO) receptor, factor |X, fBEEYP2006447579
integrin (e.g., a4), isoxazoline or isoxazole
fibrinogen receptor, netall oprotease, neutral
endopepti dase (NEP), phosphatase (e-g-, tyrosine
phosphat ase), phosphodi esterase (e.g., 34 WO
2007/ 089335 PCT/ 1152006/ 047579 PDE-4), pol ynerase,
PPARy, TNF-a, vascul ar csidenmdhesi on nol ecul e-i
(VCAM 1), or the -vitronectin receptor. The ability

wherei ffoleGafppound to bind to (e.g., inhibit) any of these
targets can be readily deterni ned using nethods
]mown in the art, as descrd,bed references cigted
above. Specific co u ljcr)f thheri\{ I‘? o% do rEt% =
inhibit cell adhesi When adm n s ed to ma l s,
(e.g., nmice, ratgN do@‘s monkeys or Wimans), certaiN
conpounds of the invention do not readily cross t he

btoQd/ bra| n barm2l| Brl ess than L OoUBr
HZN‘ 0., or 0.0 pe Cent of co - in the @

es into the brai The abI |nab|I|ty

a conpound to cross t blood/br n barrler can be

det erni ned by nethods knovvn in the art See, e.

Riant, P. et at H Neur oche !361 421 425

10 (1988) Kasti n; :i Akerstrom J Phar macol .

Exp. Therapeuti ¢ - 636 (2, A. Banks,

WA., et at, J Pharrracol Exp. Tﬁerapeutlcs
02: 1062- 1069 200 5.3. Synthesis of Conpounds

Jvhsreip t-8n seasralebp prepareddising the niethsl shown
5 mScherKBQV\ﬁth%lrIlla?lsQnyalﬁr}g sb?yn iods described herein.
15 For exanple, with reference to fornula I,

conpounds in which gyis phenyl and Dis pt £bnal |l y

pyr|d|a2|ne yr|o o phenyl
' 3ed OWN O
,  CHO + HZN-r IJ j AHN

cl

n ner at |
F'SCHeme 1: Na

j -Br  HOAc, ‘ heat O Pd(PPh3) 2CJ2, Nazoqa

(jyi _()_ar L3 OH NHZ AcCN H20 = 111, m crowave

(HO) 2B

o
+ OH Pd{PPhg)zClz, N32003
NH AcCN/H20 = 1/1, microwave
(HO)B 2 o
CF3 OH
@O & "

Scheme 2

wherein, for example, A is optionally substituted phenyl, biphenyl or napthyl.

Compounds of the invention can also be prepared using the approach shown below in
10  Scheme 3:
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0 OH SOC12, Ethanol NH2 q HN D heat O NH2 qgq HV D
35 WD 2007/ 089335 PCT/ US2006/ 047579 Schene 1
wherein, for exanple: N Br H2ZN(N /Br Br HZN N1 N N
WO pga2/0898N Br Br H2N H2N Br is N H2N J / N Br PCHERR0OHNP47579
Br ~NBr HZN N H2N N, , Conpounds wherein X is - OCR3-
can generally be prepared using the nmethod shown 5
in Schene 2, wherein R3 is CF3 and D is pyrimdine:
C N G OHCF3\lIY + CF3 base, heat ON /O F NF
N O + OH Pd(PPh3)2CI 2, Na2CO3 NH AcCN H20 = 111,
mcrowave (HO@6 z O CF3 OH O NHZ / EXIE Schene
2 Y, AP
NPPPS T Nl Ty 8
RO);B "2 ~zZ 5
{ )2 (Re)m Z%

O
Ra
Yi e OH
It -+ ~ L e ———
X e NP,P,
N —Ly
o (Re)
2 Z" "3
O
xYZ”4~ . OH
At
. RB Nl P 2"2 NP1P2
\Z“.I/ (Rﬁ)m
1{a)

Scheme 3

wherein P, is R, or a protecting group; P; is a protecting group; P3 is OR; or a protecting
group; X'is, for example, O or N; Y and Y3 are halogen (e.g., Br, Cl) or an appropriate
pseudohalide (e.g., triflate); and each R is independently hydrogen or optionally substituted
alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or hetero cycie, or are taken together with the oxygen
atoms to which they are attached to provide a cyclic dioxaborolane (e.g., 4.4,5,5-tetramethyl-

1,3,2-dioxaborolane). The groups A, Ri, Rz, Ra, Rg and m are defined elsewhere herein. The
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wherein, for exanple, Ais optionally substituted
phenyl, biphenyl or napthyl. Conpounds of the
i nvention can al so be prepared using the a

WO MU Bel ow in 10 Scheme 3: 36 WO 2007/ osg‘%ﬁm"m’mw
PCT/ US2006/ 047579 O r" \ P3 Y a-+-Y3 NP1P2 + N Z"2
(RIO)29(R6)le67 O Y1 Zia, Z.. \ P31l 3 NP1P2

NI ~~2Z2"2 Z2'"1 (RSmYl ~Z"a Z.. OH 3(a) fT 3
NP1P2 N~ ;5;- 212 (RSSmMmZzZ'13 OR3I \ OH Y1l Za
NP1P2 X'H+yZn3ANZ~ "2 (RB)m2 3 0 Zn \ H
mo:etles@b‘k“g, Z¥y, and Z"4 are also defined herein, although it is to be understood that

with regard to the scheme shown above, one of them is attached to the phenyl ring. For
example, Z", and Z", may be independently CRio {(which is defined herein), while Z"; is N
and Z"; is a carbon atom bound to the adjacent phenyl ring. ‘

The individual reactions shown above can be performed using conditions known in
the art. For example, palladium catalysts and conditions suitable for the Suzuki coupling of
the boron and halogen-containing moieties are well known, and examples are provided
below. In additién, types and appropriate uses of protecting groups are well known, as are

methods of their removal and replacement with moieties such as, but not limited to, hydrogen

(e.g., hydrolysis under acidic or basic conditions).

The A moiety can be bicyclic (e.g., optionally substituted biphenyl). In such cases,

the starting material containing A can be prepared as shown below:

R3 R3
B(OR),
RS

wherein Y3 is halogen or pseudohalogen, and each R is independently hydrogen or optionally

substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or heterocycle, or are taken together with

the oxygen atoms to which they are attached to provide a cyclic dioxaborolane (e.g., 4.4,5,5-

tetramethyl-1,3,2~dioxaborolane). '
Another approach to the preparation of compounds wherein D is optionally

substituted pyrimidine or triazine is shown below in Scheme 4:

38



3 NNP1IP2 R3 1~ %1 Z7'2 22 (Rc)ml(a) 0 X Z. .a Z

31 2 R3\, ; N2 N1ZZ 2 (Rs)m1l(b) Schene 3
wherein P 1 is Rl or a protecting group; P2 is a

WO 403088383 ng group; P3 is OR2 or a protecti ngPCHEBIPs/047579

Xis, for exanple, 0 or N; Y1 and Y3 are hal ogen

(e.g., Br, d) or an appropriate 5 pseudohalide

(e.qg., triflate); and each R is independently
“hydrogen or optionally substituted alkyl,

al kyl -aryl, al kyl -heterocycle, aryl, or heterocycle,

or are takwg r wth the oxygen atess. x chci
are att?iizheﬂi)[2 PrAMLAP 4 Rkl C dlrai)ﬁﬁf
( g XH 4.+, 5, m&ﬂwuﬁk%?%mm bo -amﬂ
ups A, RI, R3 R6 a5t e defined el sewh
herein The 3RMD 2007/ 089335 PCT/ US2006/ 047579 Rm
noieties 2" 1, Z"2, %3, and Z"4 are also defined
her ei n, although it ijp to be understood that wth

regard to the H abovigg(rehg, Nhﬁﬁﬁils
ring

attached to

S y CRlO‘FNN&HPTé”d@FFN@&E
herein), While 272 is N and Z'3 is a carbon atom
bound to the adjacent phenyl ring. 5 The individual®
reacti ons shown above can be perforned using
conditions known i'n the art. For exanple M ady’'umOH
catal ysts and conditions suitapl & forz the Ki "N,
coupling of the boron and oieﬁﬁﬁbn al ning
noi eties are well known, and anplnes __ay e provi ded
bel ow. In addition, types and approprji ate uses of
protecting groups are well known, asRgge nethods of
their renoval and replacenent with noieties such as,
but not limted to, hydmregemeO (e.g., hydrolysis
“under acidic or basic conditions) The A noiety can

. b qgﬁil d bi ph |
wherei ﬁnsuc La%ﬁé%qq?ﬁgg r 'ﬁﬁ¥ﬁ§F§ %ﬁuggnta:ﬁiﬁgyﬁg
CRB PBALERHAE RBpR0MY sBELRWed Pheny!

FG= — Q

o B when E is:
O

| o o

o S S S
N * : '

e s . =N NH»

NH, NH, _

FG =M when E is: o
’ O
LN NH, *’N“ufJ NH2

Ester derivatives of these and other componnds of the invention can be readily
prepared using methods such as that shown below in Scheme §, Wherein E is optionally
substituted phenyl:
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R3 R3 gz B(OR)2 XIH Y2 gt )CH AZ Al wherein Y2 is
hal ogen or pseudohal ogen, and each R is independently
hydrogen or optionally 15 substituted al kyl,
WO%ﬂ°W98933§ryl al kyl -heterocycle, aryl, or hetRFUESEH6L47579
or are taken together with the oxygen atonms to which
they are attached to provide a cyclic di oxaborol ane
(e.q9., 4,4,5,5- tetranethyl -1, 3, 2-di oxabor ol ane).
Anot her approach to the preparation of conpounds
wherein Dis optionally substituted pyrimdine or
triazine is showmy below in Schene 4: 38 WO
2007/ 089 06/ 047579 C ~zi C OX"
I A XH + N N base,
C33 + E FG

1, mecr othaRol, BeaDH I
. Schene 4 wherein, forrrp ,
S, apd FGis defined below FG="B(

le
optionally substituted Phenyl FGo Og when Eis: OO
O

zi C

(BoC),0,
TH

’

Base

RzOH TFA/DCM

coupling B
conditions Ra
= | O

Scheme 5

An alternate approach to the preparation of triazine-based compounds is shown below

in Scheme 6:

!'lea -BN. HCI (1eq), over night
WNHp NazN  n-BuOH:H,0 (1:1) \‘\N
_ l | Refiux (160°C), sealed tube
OH
H H dry n-BuOH/ {BuOK 3.5 eq.
“\\\N N\%N + n -
T Z N NH, O© 160°C, sealed tube, 2 days
! H
\\\N N
o \r U
N




N~ (~~OH~0OH "NOHg | iNNHZ /1/NHZ NH2 FG =

I;v\,hentE is: fO L\‘ CH (;N 2 I1INNHZN. J NH 5 Ester
erivatives of these and other conpounds of

WO 2087/889835%0n can be readily preparegpusi ng nelf(%rgg%ﬂ)g@%ﬁﬁ
as that shown below in Scheme 5, wherein Eis '
~optionally substituted phenyl: 39 WO 2007/ 089335
PCTI 1 JS2006/ 047579 0 0 / OH x Za NH2 SCCl Z /

~ 'Ethanol, heat x iZ" NN\ NHZ A N/N Rs Rao Rao
(BoC)20, THF, jBase 0 OH R20H TFA/DCM / coupling O
TR cyéli\i@ %'oie/t} PRGN zmy of aQ@asietydiftsiroctsred, WhichMr@rexpily

incorporgteé into con‘ipom)1<ds ofrthez irX/eEt?on. For example, compounds wherein D is

oxazole can be prepared as shown below in Scheme 7

N o
‘ ~>,Br Pd{PPH3)
Clz, NaxCOg
’—EO. & ( a)atAz, Nag

OH

‘N - :
< . . \l NH, ACCN/MH,0 = 171, microwave ' (o)
o) (HOXB Rs

/_[N\ N \] NHz
N © R6
»

|8

5 Scheme 7

Using methods known in the art, the synthetic approaches shown above are readily
modified to obtain a wide range of compounds. For example, chiral chromatography and
other techniques known in the art may be used to separate stereoisomets of the final product.
See, e.g., Jacques, I, et al., Enantiomers. Racemates and Resolutions {Wiley Interscience,

10 New York, 1981); Wilen, S. H,, e al., Tefrahedron 33:2725 (1977); Blie, B. L.,
Stereochemistry of Carbon Compounds (McGraw Hill, NY, 1962); and Wilen, S. H., Tables
of Resolving Agents and Optical Resolutions, p. 268 (E.L. Eliel, Ed., Univ. of Notre Dame
Press, Notre Dame, IN, 1972). In addition, as shown in some of the schemes above,

syntheses may utilize chiral starting materials to yield stereomerically enriched or pure
15  products.

54. Methods of Use

This invention encompasses a method of inhibiting TPH, which comprises contacting
TPH with a compound of the invention (Z.e., 2 compound disclosed herein). In a particular
method, the TPH is TPH1. In another, the TPH is TPH2. In a particular method, the |
20  inhibition is in vitre. In another, the inhibition is in vivo.
One embodiment encompasses a method of inhibiting TPH1 in a mammal, which
comprises administering to the mammal a compound of the invention. Ina pérticular
method, TPH? is not significantly inhibited. In one method, the compound does not readily

cross the blood/brain barrier. In another, the compound is a selective inhibitor of TPHI.
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Rl o NN Rao Schenme 5 An alternate approach to the

preparation of triazine-based compounds is shown

below in Schene 6: Na 5N. HCl (leq), over night i H
WO $07/089335NHZ + | "NON n- BuOH: H20 (1:1) C,,, NNROT/USROPoe47579

Il Reflux (160C), sealed tube ~ tube NH A HHN CH

dry n-BuOH tBuK 3.5 eq. yN,N+ u N~ NH2 0O 160C

sealed tube, 2 days NH/ OH A, NN, \ | N2 O

NN/NT 5 NH2 Schenme 6 40 WO 2007/ 089335 ‘

PCTI US2006/ 047579 The cyclic noiety D can be any of

TR0 Rioh eﬂtzorﬁ%ﬁé*ﬁé He@%ds Bhirediing| prev-aaitigl and managmg various

i'ncor por at ed to compounds of the invention.

diseases emiadng@iersoum@ﬁdy pmghgp}ﬁegmtpgm, Fhich pomprisR ng)é Siting TPH1
activity 1% éﬁ%gégﬁ?%]%ié Qﬁam&%aﬁﬁ\éﬂ ?r@@éiﬁﬁﬁ of Irrlzzfiia@r;h?;t Bia partwular
embodirhent, thi-ith{hifia? B areomplishyd by administering to the patlent a %empeuhcally
or prophylactically effective amount of a potent TPH1 inhibitor. Examples of potent TPH1
inhibitors are disclosed herein. '

Particular diseases and disorders include carcinoid syndrome and gastrointestinal
diseases and disorders. Examples of specific diseases and disorders include abdominal pain

(e.g., associated with medullary carcinoma of the thyroid), aﬁxiety, carcinoid syndrome,

celiac disease, constipation (e.g., constipation having an jatrogenic cause, and idiopathic

constipation), Crohn's disease, depression, diabetes, diarrhea (e.g., bile acid diarrhea,
enterotox.m-induced secretory diarrhea, diarrhea having an iatrogenic cause, idiopathic
diarrhea (e.g., idiopathic secretory diarthea), and traveler's diarrhea), emesis, functional
abdominal pain, functional dyspepsia, irritable bowel syndrome (IBS), lactose intolerance,
MEN types I and II, Ogilvie's syndrome, Pancreatic Cholera Syndrome, pancreatic
insufﬁciency,- pheochromacyioma, scleroderma, somatization disorder, and Zollinger-Ellison
Syndrome.

In particular methods of the invention, the treatment, management and/or prevention
of a disease or disorder is achieved while avoiding adverse effects associated with alteration
of central nervous system (CINS) serotonin levels. Examples of such adverse effects include
agitation, anxiety disorders, depression, and sleep disorders (e.g., insomnia and sleep
disturbance}.

5.5, Pharmaceutical Compositions

This invention encompasses pharmaceutical compositions comprising one or more
comt:ounds of the invention. Certain pharmaceutical compositions are single unit dosage
forms suitable for oral,' mucosal (e.g., nasal, sublingual, vaginal, buccal, or rectal), parenteral
(e.g., subcutaneous, intravenous, bolus injection, intramuscular, or intraartexial), or
transdermal administration to a patient. Examples of dosage forms include, but are not
Jimited to: tablets; caplets; capsules, such as soft elastic gelatin capsules; cachets; troches;
lozenges; dispersions; suppositories; ointments; cataplasms {poultices); pastes; powders;
dressings; creams; plasters; solutions; patches; aerosols (e.g., nasal sprays or inhalers); gels;
liquid dosage forms suitable for oral or mucosal administration to a patient, including

suspensions (e.g., aqueous or non-aqueous liquid suspensions, oil-in-water emulsions, or a
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\ NH2 O 5 Schene 7 Using nethods known in the art,

the synthetic approaches shown above are readily

nodi fied to obtain a wi de range of conpounds. For _

WO ZNEPE chiral chromatography and ot her tReHHPRNRYTS™

known in the art may be used to separate

stereoi soners of the final product. See, e.g.,

Jacques, J., et al., Enantioners, Racenates and

Resolutions (Wley Interscience, 10 New York, 1981);

Wlen, S H, et ai., Tetrahedron 33:2725 (1977);
water-ifepjldiquidemuylsions), selatiorse and olixiGa ligvid dosagsoionds siGbifor
parenteg RRHA S NEC P Pitibht, g AFhie R ORE o PNl P g nobtous sotias)
that canghereponstiut@bioqravide hisujsl dapaégs foamk suilihlefor perknerdlridministration
toapatf%g\t Notre Dame Press, Notre Danme, IN, 1972). In

addi tion, as shown in some of the schenes above,

The forewiationshouidiskit e wiode af admhimistratign.nBoeedaaipde, tite oral
' . [ e , 15 products,.
i g4 00T LAV RBERo R RS BB e
using amentiricicattingn Sitoiladly g HRkpiatibn cnyconiin sesediaint that fagi)itate
. T ' t.he invention (i.e., a
detivery (F L b} ERRRUY wdbe il of RS E& otebiaizioofmopninmay be
administdned ifRipossmaPidimulatioas ot dréer totpretediRhem FrobiPd@grallativé enzymes,
s B0 8 TR 5, L Bl 2 st .
Sindbulyapeely sluslt kothpofindsnhinbbé indgrpbiitd info Hqika @Bdge forms
Leh conprd ses adm nisteri, to.t el a . ,
(and doigl Rl RO R ROt e i P ng Sty emulifirs
and surfi¢tidts isgchnast bet wgotilfmicsitb] yycladexbindsge g., htbﬁ[t&ieﬁﬁﬁlgpﬁﬁyclodex&in,
cross .the bl ood/, rain
v ; . 3:1023-1034

. oun oes not. readi.l
Captisofy GBI (3Pl ks S0 oG
(2004)),iLabirdsb %o %@fﬁ?ﬁbrﬁ&%&%ﬁ’ﬂ, @80 A3®-aqueouns solvents, Sﬁclé as, but
T U [ vent | on, enconpasses net hods
not Timilfr o, R RRERSY BEpeort? alrohfle et P e A dccteipespguialoohor,
benzyl benzbatk, ng@f]@bmlat ,?ﬂ);ﬂﬁ;}dexﬁlf%l&&flﬁdi&_leﬂ%ﬂ rf@:&l%[iﬁiﬂte, Ahebiy1

. .G e, i nhibiLing. activify in.a patient in_
suttoxiof BRI bl B r B MR &1 BT oot Samn, e, casor,
and sesaazepcfilsy,: g_Iytihe&:jl, tg&ﬁh}%ﬂbﬁ&ﬁiryl il&ﬁmciliﬂlil%tﬁ}l@l{ib 'gl??ols, fatty acid esters

.acconpl. she m n ing t. e patient a
of sorbitay, an 'th%}og?%g’Pig%éfP%&lﬁt ally effective
PaoHysbluble conpaiveidt mbiytlso bt inbbipefated B8 sBonstnsRRME Wiher

techni uTPgéJ [ nhéil%)i t ors are d{' scl osed. herein. Particul ar .
UG SRR Ui ¢ P96 FARPBIS: PEIORGRLLH ol P FOrwposyd By he susrended in
a liquid ©@a=byide anasssuspnsich 6 $aS, Réinsl SR Rev. DRABPIKS 39/85-796
ecific. diseases and ddsord rs, i n¢l ude abdom na
(2004)). ég:iu}?partlclc orms of compounds described herein may be prepared by the methods
described in U.S. Patent Publication Nos. 2004-0164194, 2004-0195413, 2004-0251332,
2005-0042177 A1, 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,
6,431,478, 6,742,734, 6,745,962, the entireties of each of which are incorporated herein by
reference, In one embodiment, the nanoparticle form comprises particles having an average
particle size of less than about 2000 nm, less than about 1000 nm, or less than about 500 nrm.
The composition, shape, and type of a dosage form will typically vary depending with
use. For example, a dosage form used in the acute treatment of a disease may contain larger

amounts of one or more of the active ingredients it comprises than a dosage form used in the

43



10

15

20

25

30

(e.g., associated with nedul lary carci noma of the
thyroid), anxiety, carcinoid syndrone, 10 celiac
di sease, constipation (e.g., constipation having an

WO 2081/089¢8ni ¢ cause, and idiopathic consti patPEFYS$2006/047579
Crohn's di sease, depression, diabetes, diarrhea
(e.g., bile acid diarrhea, enterotoxin-induced

" secretory diarrhea, diarrhea having an iatrogenic

cause, idiopathic diarrhea (e.g., idiopathic
secretory diarrhea), and traveler's diarrhea),
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51508 mplal ko 156Quk osHit the node of administration.
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Parenteral dosage forms can be administered to patients by various routes including

subcutaneous, intravenous (including bolus injection), intramuscular, and intraarterial.
Because their administration typically bypasses patients’ natural defenses against
contaminants, parenteral dosage forms are specifically sterile or capable of being sterilized

prior to administration to a patient. Examples of parenteral dosage forms include solutions
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adm ni stration of a conmpound susceptible to
degradation in the stomach may be achieved using an
enteric coating. Simlarly, a formulation contain
WO 208gP®83%ent s that facilitate delivery of th%gTa{E%%ﬂQﬁé”“m
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vehlclescsuehm& ethyl ah:dhasiopalyquhgtms gﬁ@blg @nd gplysmﬂylm gljmwﬂ; andoton-
zﬂlqmacm.lsc\gl :ﬂééolgsg cﬁ as?hh cln dceﬁ h%led c%lngto t%L %s&n?x?eh&g cﬁﬁ{l/ F}Yelaie_,
isopropplenyosthie, armhnmycjyblmngiaty.col 1 3 butyl ene gl ycol,

di met hyl formani de, di et hyI - sul foxi de (DVBO),
6. PkOGHPRad bl e oils (e.g., cottonseed, groundnut,

corn, .germ olive, castor, and sesane oils),

cherol tetrahydrofurfuryl al cohol , pol yet hyl ene
yco soduction, of £pk [ Gene Disrupted, Miger hi t an, and

t her.eo DVBO. cor.noi | ). Poorl sol uhl e
f:'% gaﬁ T%‘éﬁ g8 WESFRR SOy §ohE trg SFRidy as
descnbdd&iWaﬂ:ld?%f al, t&@tmfmaﬁ keyayym1 5016@%99& t.[‘hg Falting lmgclaout :
nana 1 Gl es, O n \ e S enae
ammak.ﬁspngveﬁna apwm@t& Risie EHcrertismit rebised 18 expression in
the gut. Rabi now, Nature Rev. Drug Disc. 3:785-796 (2004))

Nanoparticle forns of corrpounds descri bed herein may
escrl bed in US.

@21 pﬁiﬁ%‘%@e St §RO15004- 0195413,
s %%%Q%%é%angp%"%%e%ﬁ%w B olifton wit

mice he&r@‘gpﬂge“/ ~)5p5the, dl8Bptid 6biBe 88k, aEm@@ﬁﬂB@ﬂﬂ -type (+/+) litter

NS R R —

suite of pedirabdiaghistia pm:wdurﬂsdﬂpgnat wchshass Gienfubytion eff the ernjwer.organ

s 0, SR SIREL AL 15 ANEREAL AL LTSGR S i o

describef apnteboantd m@@ﬁjumntlmh with Hebraozyaloos(t-/-1 @od wildytype (H/epEtter
mates, ﬂ%@gelga%?éj r?:geeﬂggle ld%ﬁe\ygso&m é& ion, shape, and type

osage Fm W pical Ty vary depending with
ll‘msmpuﬁn rofqmalrgdne pranatig affectbd thn GEedktisoftme cﬁ'ﬂS‘BHE(TPHI) and

re SE
had htt]e oL 1?0 &%?ﬁtg Pe Ii nelsgg qn\'}?li‘lﬁ% ﬁ?’%}ﬂ@r ﬁ'{Pu(?Bﬁg%fes%?e caused no
measurabhamivarsd @ﬁ&gte ohchercarged nervotd eystehd  TWis2043 Ao 8AREDbY serotonin

. BT/ MS2006/ 040579, chroni ¢.tr ne ane .
otk W oy o SBloii SPERRL ot R n e
stomachpdmi@hnm mmidrm,nleaum wotiem ahd onlenpwhil®s@ohirt leeclasileray e

i redients it conprises than an oral dosage
unaffectecp g) raphe neurons. mp g

Mice homozygous (-/~) for the disruption of the 1pil gene had a decrease in

thrombosis without a significant increase in bleeding or other adverse indications,
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formused to treat the same disease. How to account
for such differences will be apparent to those
skilled in the art. See, e.g., Remington's
WO PHaosedseut i cal Sci ences, 18th ed., Mack 5 PRGI/DSHDHY7S79
Easton PA (1990). 5.5.1. Oral Dosage Forns
Phar maceuti cal conpositions of the invention
suitable, for oral administration can be presented
as discrete dosage fornms, such as, but are not
limted to, tablets (e.g., chewable tablets),

&h| e HELCADsrheterizatidn| i qui ds (e.g., flavored

syrups). Such dosage forms contain 10 pr edet er m ned

Ineome of G folbawing symifyetdiciexmes, kigh peforinengrlkpad ed by
t killed
Chmmawér kaﬁt : %cg gener aFi”;\%g Lnllf?{e‘;r(rng‘(r;:lg ¢ ﬁn}eﬁ% ﬁ%@éﬂ?&%ﬁl the various

condltnsea usnd éCSObtal].lghdlsee‘dtenhmuiEeE’aiﬁ d@tmbag beEa:&t on PA

R0 . IARLEPACR! GbsIRSAARA RIS AR LB Shiabion weon,

0.1% THAnSstventsB wi St(l% MeOIé,aHl% ovaeere@.4 VPTEAL BaC£om) 201 009 over 4

phaL A eut|c conpoundi ng
min.; ﬂS ni q%es (il e_n S R eflgrg‘ 5%”5% variety of
l\@ﬂmi Be Y CKrODReA Baxsomed; Sulwpanat boy; wiasih, n e MeOH,

.16 A AU 518 oy SEBRY3E- L 0P 0SB0 gt ovr

min.; flowsite %nﬂ/ﬁmgﬂmaﬁraﬁbﬂbvadeﬁﬂgh =700 nthor M. | f

R A e R S S 2S5 o,

0.1% TEAe&ﬂwad: By 000N, U034 was&trm diss TFAZBYPRSHBGY100Y  over 5

en harma eutical osj tions and dosage forns
%Feqﬁrep%’p S?ﬁ‘f???ﬁﬁ‘? qgﬁ‘%h maUfERel y adm xi ng
MethoddD: Skim W@nsm;sswmhh Sglw;kﬁt a =eg<wt%h@a&§f; 16%&%@3 0.1%
i Vi S ers, 0 an en sha
TFA; Sl IS 0% Mol Yol st €L i A Bomdhioi 009K ovet 4 min flow
rate = 3 pdaeips abyervatidrBwit @A =2 2am be | ncorporated in
[ 0sa to facility rapid dissolution.
glior £ P U 4 G550 irm Sp B b 2006 Peaear 1 Q%A MEQHED.1%
TFA; smiufaa@euvmbmqemafeerm’ﬁ%(@m B% Bom 0481809 over 4 min.; flow
2. Parenteral egg&e Forms Parent er al dosage

rate =3 3 Hoie: Qbsrrson §rave &>t 8M%at i ents by various

Methbe ¥: I TRICHATK OPSAU. 852005 SOREABY ERMS water, 10% MeOH,
i nt ramuscul ar, and

. | udi {
0.1% 1A Norig BL- 854 iabl, 1640 ikt 0. LA e todraa 1o 100% over 4
min.; ﬂdwm@ahlmvxhﬁﬂa&&eﬁmﬁaﬁ WaRkRn w@hmdef enses agai nst

C ants arenteral osage forns are
W60 M B RS S arumme Sobveniuf o0 sratars 13 MeOEL
0.1% TRA: IS@!V&}DB&dg@%ll\%@m 0% Wited PRI, B%’%ﬂ?b@§ %6% over 2
osa

ral forms include sol utions
min.; ﬂog’ %“O gIREmpre g@ﬁ?@@@?d@?‘@m&ﬂ?‘e%@/%r i nJ ectl on,
Metyo:pﬁeotuxm 6)&% Bonkfr Ai-S60%\ede0 0% UIIBERIB o) F7];

Solvent ﬁ %dl? T\Ee%f-l ?0% water 0.1% TFA; B% from O to 100% over 2 min. flow rate =
2ml/min.; observation wavelength = 220 nm,

Method I: YMC PACK ODS-A 3.0 x 50 mm; Solvent A =90% water, 10% MeOH,
0.1% TFA; Solvent B = 90% MeOH, 10% water, 0.1% TFA; B% from 10 to 100% over 4

min.; flow rate = 2ml/min.; observation wavelength = 220 nm,
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acceptabl e vehicle for injection, suspensions ready

for injection, and enul sions. Suitable vehicles that

can be used to provide parenteral dosage forns t he
WO J0A7/@893350n are wel | known to those skilled P(W‘ﬁ?@%m”sm

art. Exanples include: Water for Injection USP; 5

aqueous vehicl es such as Sodi um Chl ori de | njection,

Ri nger's Injection, Dextrose Injection, Dextrose and

Sodi um Chl oride Injection, and Lactated Ri nger's

Injection; water-m scible vehicles such as ethyl

L&‘Ttﬁcﬁ’&‘]‘f" YLE@@A&E BYERS Gt 3tmah; SRentD %@mﬂ%l‘{@A Solvent B =

non- agueous. vehi cl es guch S 00{
MeOH, (Eb%t ’ﬁﬁ&e%@ %om ;abputailite abopt SFELYRE G- TETHYH®

and benzyl benzoate 10 6.
observabg?&k’ﬁg{% 1. ?’roducu on of tahI Gene D|srup & é&ﬁ;@Acm
Mexthod K cﬁunﬂneCﬁﬂﬁﬂanQ a3 Aadn E‘/ é‘é}%

water; Séllﬁr&e%—-gb%ggﬁﬁ lr&%@ %)SQS‘ﬁ %88% 3 i(%%g gggéw\%ltﬁtgl fg ;ﬁ?}nn .

obmﬂvamﬁﬂﬁkﬂﬂauﬂﬁﬁQﬁGMBldlSplayed normal TPH activity in
t he brai tlcal es $i i OAc:
MgheRe Gt s SHRER S S R AL REPARS D AN OAC
Solvent fﬂ Sl‘MEtt:NOB M6 ilwmm @oers). § siin) thn fo 9376 Bipwar Fning flow rate =
B wer e st)}dl ] conjunction with mce
4.5 mvmt,e SEVHEBSVIE m)gsT oP*P A& di sruption of the gene,
ML@BE M YhEis ACKYPBS (A 4:6x 3B ixtr;eSolvankies 90%uwitay 10 MeOH,
analysis, the mc . I a
0.19% TEAS St B OB R, 3076 Db (| B B i 3D her
min.; fidW PREAY Sa1eas); Bﬁﬁvitmrﬁﬁmgﬂlhe 254 mat. i QL on of the
maj or _organ _ _syste A .
Niethay g TS TARR LSt 307 PR ASTRB . e 0% s Sotvent

B =Me ﬁsgrﬂwwAnW%m a0 €h HOVo BT 4 ntihi; ﬁhwwatdFZmUmm observation
et er ozygous and wild-type (+/+) litter mates,
wavelengthr © 22@epd BP n%hd repeat abl e data was obt ai ned.

WMefodih Q}MQ@A?K' ODsIe g iS5 ORi;| Solednt Act 8%t waexgl 0% MeOH
tract 1sofonn o 0
with 0,186 R84z SOIVennB ~ROUMe QT 0% %ﬁ%ﬁﬁﬁ?’%ﬁ‘%g Gt 0 &0 100%
over 4 n?x%n %9%%@1 f@bse{‘iﬁﬁ&ﬂ alvblengith e Xbaret 25&40113 on
e centra ner vous e S, Was, C
Methoddii Bhinghagk ﬁ@cﬁgﬁliﬂ‘@m%%we S osgﬂf’ Ir[{f[?’ 16% MeOH,
I%TFAS @BR& ﬂan Vévs 108 @bim&ee;iﬂqem_:x BisHoin 0 1o 10086 over 2 min.; flow

duodenun1 j €j unu cecum and col on,
rate = 3WhmVen%é@bﬁ%ﬁ##ﬁ”%ﬁﬂﬂ%?gﬁbnEZb %ﬁ%%e?%d in raphe

oﬁﬁé s%]ﬂn'*hﬁém)zmm s{oﬁzcn)t AI@IH;Ohmthi DIrwE ArSolvent B
the t

ene had a decrease 0S IS

n.
— MeOiviHo04 % THA B fEm P 1p 10D et APy R TF S Ty
Icakhoms. 45 WO 2007/ 089335
°bse”agg¥%{3§'§58 047579 e TEA: Solvont B
Method R: YMC Pack ODS-A 4.6 x 33 mm; Solvent A =H,0, 0.1% : Solven
= MeOH with 0.1% 'I‘FA; B% from 10 to 90% over 3 min.; flow rate 2 ml/min.; observation
wavelength 220 and 254 nm.
Method S: YMC-Pack ODS-A 3.0x50 mm; Solvent A = 90% H,0, 10% MeOH, 1%
TFA; Solvent B = 10% H,0, 90% MeOH, 1%TFA; BY% from 10 to 90% over 4 min.; flow

rate = 2 ml/min. observation wavelength = 220 and 254 nm.
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6.3. HPLC Characterization In sone of the follow ng
synthetic exanples, high performance liquid -
chr omat ogr aphy (BPLC) retention tinmes are provided.

WO B947/8%9383%t her wi se noted, the various condi tToHYES3YWYS™
to obtain those retention tines are described bel ow
5 Method A: YMC- PACK ODS- A 3. 0x50mm  Sol vent A = 90%
water, 10% MeOH, 0.1% TFA; Solvent B = 90% I\/EO—L 10%
water, 0.1% TFA;, B%fromO to 100% over 4 mnmin.; flow
rate = 2 .n¥Ym observation wavel ength = 220 nu. l\/bt hod

sy Y%ﬁ@{smﬁm ;

t e Martind
6?‘6% Ja ki A D henvh acl@%vvater
0.1% ' 4 10 mn.; flow

rate = 3 m/mn; observation wavel gngth = 220 ri'm
Met hod C. YI\/C- PACK ODS- A 3,.0x50

M 0 tneH,100% over 5 min.;
observati on wavel ength = 220
nm l\/bt hod D 2_BDS 4. 6x50 mm Solvent A = 90%
water, 10% MeCH, 0. 1% 15 TFA; Solvent B = 90% MeOH,

10% water, 0.1% TFA, NB% from O to 100% over 4 mn.;

flow rate = 3 mM/mn.; observation wavel ength = 220
nm Method E: Shim VP ODS 4. 6x50 nm Sol vent A = 90%

)Q’%%iﬁfure é@%’ooa/h{_ﬁ?gzﬁ. gg}l%moﬂfm tsﬁod%ig? (2 @0z, IWeaH), RIH-1-(2-
Wwa , r 0 ver

naphthyDaisismnine 07 L EEp ) 208 SHmIvR SR D= Je R o 5 as
dlssoivehﬁ%x heg ‘lIlf 6)0f/' vamid'%ﬁ% Ch& &hﬂtuﬁf(\a?mﬂm?ﬁgi it@ﬁ)g gjﬁfmﬂ BOaLs. J/\ﬁer the
compleign giréadioRGPRNOTEIITT NSO, T TI0 BPRT e Seihiie Pty ixure

was exura@ieﬁ Wlﬂ'?’CHLéH"(I\GOmB hae lHé&t 4100m\!§a\71&imgehhc hyﬁﬂ@amﬂparated and
G YMC- PACK, ODS- A 2% 6x5

washed YEH0 CRRPNERIc8 SYer A ER, S PEHI LngBoq e crude
mtenne&-lg%’ "ﬁ%eﬁﬁude%&p@_uﬁgﬁvas%s&@mlﬂ 5t ol RO uBd Sl loEHzO in 2 20ml
o & ot e e OG- e

1 21mm‘€ﬁbt ediurhEtdREd 296k %4) . E:émmo‘iipmtalﬁmmﬂa%twm 10%
r, 0.1% BWr1r

dichlorobga(ipeniimbosriiie) palRbnpRR) (47 TR D T ik was scated
and stir¥RGH AL thicroWiveRAGK ol RS 5H°8 £6r X nﬁanasnfolﬁﬁmmm thé a0

e s o 30 C L £ SR B8 SR
punﬁed"ﬂigprﬁ%{rkﬁ\% HBL e s emI—D'HQOﬂtE& &M&Emtmysmv eftfenginibised pure
fractions were evaporated ir vacuo and further dried on a iyophﬂlzer to give 238mg of 2-
amino-3-{4-[4-amino-6-(1-naphthalen-2-yl)-ethylamino)-[1,3,5 Jtriazin-2-yl}-phenyl}-
propionic acid (yield: 46%, 1LC: Column: YMC Pack ODS-A 3.0x50mm, %B=0~100%,
Gradient time = 4min, Flow Rate = 2ml/min, wévelength=220, Solvent A= 90:10
water:MeOH w/ 0.1%TFA, Solvent B=00:10 MeOH:water w/0.1%TFA , RT = 2.785 min,
MS: M+1 = 429). NMR; 'H-NMR (400 MHz, CD;0D): 8 1.65 (d, 3H), 3.22-3.42 (m, 2H),
4.3 (m, 1H), 5.45 (m, 1H), 7.4(m, 1H), 7.6(m 4H), 7.8(m, 4H), 8. 2(m, 2H).

6.5. Alternative Synthesis of (S)- 2-Amino-3-(4-(4-amine-6-((R)-1-(maphthalen-
2~ 11]ethxlamlno)-Ié,s-tnazm-z-xl)ghengllp_rnganmc acid

R)-1- (l-mapthalen-,?.—yl) ethyl) cyanoguanidine was prepared by forming a mixture
of naphthalene amine (1 equivalent), sodium dicyanide (0.95 eq.) and followed by SN HCI(1
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WO 2007/ 089335 PCTNS2006/ 047579 Method J: YMC Pack
ODS- A 3. Ox60mm Sol vent A= H2O, 0. 1% TFA; Sol vent B =
MeOH, 0.1% TFA; 98 from about 10 to about 90% over 4
WO 207089333 ow rate = 2m /min.; observati on waVel’/EpgPe4L579
220 rem Method K Sunfire C 18 50 mrmx 4.6 mmx 3.5
m Solvent A =10 MM NH4OAc in 5 water, Solvent B =
MeCN, B% from 10 to 95% over 2 min.; flowrate = 4.5
m/mn.; observation wavelength = 220 tm Method L:
Surefire C18 50 mmx 4.6 nmmx 3.5 nm Solvent. A = 10

eq.) in n—'ﬂ‘ﬂdﬂﬂm 1:1 0T Neemlixibre=vaAdaeiiixddfof 1 @ﬁyﬁz 4 ecalOVtube et 160°C,

8 mn, then to 95% r at
and progggs f FEACUVL BaF vm%%%‘ﬁ&%t*ﬂhﬂ ORI riBp Bl on -
BuOH) MS%W%“%E‘& &zg&lfxmcti oy Henmé\acrdeaaafmmamfﬂ to 3-5
0 . 0 0| V
range. The sgRerRASORIPR RS B0 GRIGE aad cppBipef apghie phase

was dried o5er'1‘Vé£S®44 sebheaf wad mmmbﬁi@ttb gﬁzezzﬁdder uuermed
3 PACK Rs: A 3, Ox50mm aSoI v A=1120 o TEA:

°°mP°“f§o‘f"%*‘e?ﬂn figd by I colymppghiematogmp Hﬁ‘f‘%@s ', ‘67 %SF%

. EtOAc: h@;kihe, (713 z@ﬁﬂ I: Q €5 oBtalHl ﬁrﬁit@sohmﬂ%@ﬁdﬂﬂ for lgbto 22.5 gram scale.

320 and 254 Mt hod 0:  YNC.
NMR: "B NMBH lvgaz,\@mc"i‘ﬁ) 5", AR LR GEDNBE AP BUos T 7-9
(m 2H); gb’_;‘ig{ssﬁ&”ﬁﬁé M+T: %/oﬁ/aﬁ]-l;q%O% water with O. 1% TFA;

romO to 100% over 4 mn.: flow, rate =

Tig titherrompobnd maa praparefivan §R )i H L =(nathalgprd- :Qkathbr}h

| 0 TR NBACRS A 1ONBRUHE 6.50! vent A= 90%
°yan°g‘%%g %8%?)3%4 20 LA Solvent B = 10% H20, 90%
Mc OH, 10/6I'FA B% f rgm 0 to_ 100% over

H20 wi th 0. %TFA Solvent I:I\/EC]—|W|th01%TFA;
4 min: flowrate £3 rﬂ/rrin;

observati ‘ . = 254 tun. - YMC
Pack ODS-A. 6 Sol vent oY o. 1‘59"TFA

Solvent B = L h R ONTEAABZt T orfNHD 10 90%
over 3 mn.; flowrate 2 | min. : observation

wavel engt h 220 and 254 re hod S: YMC- Pack ODS- A
3.0x50 mm Sol vent A= 90% H2O, 10% McOH, 1% TFA;
Sol vent B = 10% H20, 90%M9d5| 21 %FA; B®%from 10 to

Aag%/%tﬁiée%ft z“mgh{b -4, ﬁfdlawom?zﬁ 3 9}tﬁaz1§e [lobiig) 0.6088k01 R Ui-Ridthyl-
bipheny!-4-yl-methylamine (142mg, 0. 606mm01), and cesium carbonate (394mg, 1.21mmol)
was dissolved in 1,4-dioxane (1.5ml) and H,0O (1.5ml) in a 5ml microwave vial. The mixture
was stirred in microwave reactor at 100°C for 15 minutes. Solvent was removed and the
residue was dissolved in CH,Cl; (20ml) and washed with H,O (2x20ml), dried over NazS04
and then removed in vacuo. The crude intermediate was then dissolved in 1.5ml of MeCN
and 1.5ml of H>O in a $m] microwave vial. To this solution were added L-p-borono-
phenylalanine (126mg, 0.606mmol), sodium carbonate (128mg, 1.21mmol) and catalytic
amount of dichlorobis(triphenylphosphine)-paliadium(ID) (21.1mg, 0.03mmol). The mixture
was sealed and stirred in the microwave reactor at 150°C for 5 minutes followed by the
filtration through celite. The filtrate was concentrated and dissolved in MeOH and H;0 (1:1)
and purified by preparative HPLC using MeOH/H>O/TFA. solvent system. The combined
pure fractions were evaporated in vacuo and further dried on a lyophilizer to give 21.6 mg of

2-amino-3-(4- {4-amino—-&-[(4'—meﬂ1y1—biphen§l—4—y1methyl)-amino]—[l »3,5]triazin-2-y1} -
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WD 2007/ 089335 PCT/ US2006/ 047579 6.4. Synthesis of
(S) 2- Am no- 3- (4-(4-am no-6-((R)-1-(naphthal en-2
vl)ethvlam no7 1 3 5 triazin-2-yl)phenyDpropanoi c
WO 187/88930 oc. JlcfIH2 NN NH2 A mixture of FCT/US2006/047579

2-am no-4, 6-dichloro-[1,3,5]triazine (200ng,
1.21mmol ), (R -(+)-1-(2 5 naphthyl)ethylam ne (207ng,
1.2l mol ) and diisopropyl -ethyl am ne (3.63nmpl) was
di ssolved in 150 m of 1, 4-di oxane. The solution was
refluxed at 90C for 3 hours. After the conpletion of

phenyl)f-fﬂﬁidnm’hc(dm t(Odil&dmbYM@PS):k OIS e Ox Smsm | BHiB0ed0aRsGradient

= 2 B Sy B AD o St v

o 1% TR e B=90d 0 m@hpdam ﬁvtm H2QRA2 XRDG.P6 iih, @ISOMBIT = 455).

H MR MEt, GD2ODIRP &1 (o onba (i EEh L35 (Potfih T G 260
7.42 (moﬁ 2808 BIbenf 8.b2@ul fHR 20mM " mi crowave reaction
To thIS sol'Ution were added

ggpbb r ono- ! I%Ién'

di chl ' ¥
(42.1ng, 0.06mol).
stirred in the m crowave reactor
m nut es, S '
cellte

BPLC usi ng NtC}VFQO/TFA ol vgnt system The conbi ned
pure fractions were evapofated in vacuo and -dried
on a |yophilizer to give 8ng of 2- am no- 3-

{4-[ 4- am no- 6- ( 1- napht ha en -yl)-ethyl am no) - [
1,3,5]triazin-2-yl]-phenyl propionic acid (yield:

46% LC. Col um: YMC Pack - A 3. Ox50nnT, 9B=0- 400%
An{adiognia. al'cﬁﬁro'-ﬁﬂﬁbx?jhoﬁﬁ QV\MEﬁtSeS]m&'iﬂé hﬁ;ﬂz fng, 0. 516mm01) C-
mavelength— , .Sol ven

naphthalgreeyl-mistipdapinglogrochlavide (1 QRmer 0 ﬁ@mmﬂmmwwbmte (336mg,

1.03mmsolY Ras &i‘s&iveé%@ 1 aMD%%‘aré??kzxﬂgm HbO- (N\i%lﬁ ﬁpQSIM'%ncrowave vial.

'The mixtyre was§t141§d(m mzcr_pp})ave Feagtanat 1pH°C r@@%sgcpcbnds 7Sgl(vmt was

rernove& ]a?n)d thSred{dile v@a%@issoﬁreﬁ in @}iﬁi{%ﬂbhﬂfm%ﬁpm%& ‘w%th‘ﬁ%o &le()ml),

- 2- Am no- 344- (4- am no- 6- (napht hal en-
dried ow ¢ and thenin vacis. tTh%i‘EFlﬁuQW@ﬁ phefied by pesparstive HPLC to give

20mg nﬁ&ln%dm(tﬂ éqa(ﬂ% P@mbﬁﬁﬁnT&th):nﬁécﬁ%Xwa@.Xﬁé}Pcﬂys%Weﬁh% 5ml of

prep are a m xture of naphthal ene
MeCN %nﬁ Q}ém( of Hafam al@ﬂtmcrmeomld Tooythaisi selation, veme addeyd Iaprcborono-
phenyl ARt N8 Frtl 0086 dmd1), sodfim carbonate (11.9mg, 0.112mmol) and a

- catalytic amount of dichlorobis(triphenylphosphine)-palladium(Il) (2.0mg, 5%). The mixture

was sealed and stirred in the microwave reactor at 150°C for 5 minutes followed by the
filtration through celite. The filtrate was concentrated and dissolved in MeOH and H>O (1:1)
and purified by preparative HPLC using MeOH/H,O/TFA solvent system. The combined
pure fractions were evaporated in vacuo and further dried on Iyophilizer to give 17mg of 2-
amino-3-(4-{4-morpholin-4-yl-6-[(naphthalene-2-ylmethyl)-amino]-[1,3,5]triazin-2-yl} -
phenyl)-propionic acid (yield: 63%, LC: Method B, RT = 3.108 min, MS: M+1 = 486).
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WD 2007/ 089335 PCT/ US2006/ 047579 eq.) in n-BuOH - H20O
(1:1). The mxture was refluxed for 1 day in a seal ed
tube at 160C, and progress of reaction was

WO 397/088998. After conpletion of reaction, sol Ve ﬁﬁg(h%"&gm
BuOH) was renoved under reduced pressure and I N HC1
was added to adjust pHto 3-5 range. The aqueous
solution was extracted with Et OAc (2x100) and

combi ned organi c phase 5 was dried over Na2SO4.
Sol vent was renoved in vacuo to give crude product.

sHhe A A Entrifinoro-i 2—
chro '

Et OAC: I

48-71%yield fo

(400 Mz, . 7.5 (m
4H), 7.8(s, 169, Ml

239, Yield: npodNﬂi was prepar ed

-yl) ethyl) cyanoguani di ne

accordi ng to t- Nown in Scheme 6. 6. 6.

Synt hesi s of
(S) - 2- Ani no- 3- (4- (4- aniN826- ((4' - met hyl bi nhenyl - 4-

’f;ea)ageﬁ%q%m -511%2 ﬂkj/r r?«?ea()t 1,\1!1:@ 7, (ﬁ‘l\@salhhém WWD ovas added

toa mluﬁoawnmﬂummwlm@delydsﬂ ﬂﬁa»zl anﬁﬂi Go%y,

' BRENE 0°C. Th
e SR TR CSE s i s
formed ﬂmaﬂmms) wanges] i tssobmetampr:ra@aaml Shiaprel Hﬁs) "Thgeaction

'rmxturegxfals %’ué%gngp 30 3£ ThE ERMAHE stiired ove-m%hfn'l’{ﬁ dudt@das

owave reactor at 100C for 15 m nutes.
extracte®lithesthyipstateaBrgenil)afthetdrganie ayeyves HRaTARAAE disd QVRT

Cl 20 dried

sodium gﬁ%\’ ﬁ&é%‘&%% gv(? E ﬁeﬁg‘rra ﬁ%%%&%%ﬁ(“\g/g%%?f h'lgﬁe crude
trifluordoidiey PRyt 2,2\baisiftuoen ciiasgloyiskh99%- 1. 5n1 of MeCN ™ and

T
2,2,2- tri@lu@ﬂlﬁm‘mﬂlc)l (zs@ﬂg,mmmal)km A fitoal C(fmbwoug_Tﬂfmﬁge)nnarﬁHe Wwas stirred
for 20 rr%%%t%g%?: Iar%.rxg)(—%o 4‘1 g’t‘fgﬁ’ﬁ Bp{glsnﬂ)%’ 364m ?JI%(WIaF adt%ezdland then the
reactlod Iﬁgstu& v3meatel at TO‘EC fol‘XIt Tnoue. Am CQ@QI& éﬂﬂ ﬁ@t%'tquragﬂed and
ethyl acp@;q &\f}gﬂ} %r?so ﬁ’%\él %e od&ét? q‘ﬁeoJrﬁg}nma@er Was %ned over

THERRPIO6h hrough celi
sodium shiifiteatrae w&mmmmme ty avtdvap tegive 367 Mg afidesilanedt-12, 2, 2-

trifluorqyl @V@@&W@B@%’:@"‘%%’é rﬁ&% E e co r?f(f) I ned g)LﬁE}ErS?IeI A

frf aghiirenavelat, Bokipar-2etno-6-[} e(@ttuﬂanmme&hxlnleqny@rz 2ol 2-
tmﬂu-:>rc())-gth‘:élnacgr]y]':v.[:r)lln1 ids e£33mg, l\fr?moﬂj E bggan LL-phenylalanine(31mg, 0.15mmol)
and 1 ml of acetonitrile, 0.7m] of water. 0.3 ml of 1N aqueous sodium carbonate was added
to above solution followed by 5 mole percent of dichlorobis(triphenylphosphine)-

palladium(H). The reaction vessel was sealed and heated at 150°C for 5 minutes with

microwave irradiation. After cooling, the reaction mixture was gvaporated to dryness. The
residue was dissolved in 2.5 m] of methanol, and then was purified by Prep- LC to give 5.6
mg of 2-amino-3-(4- {2—amino-6~[2,2,2~triﬂuom-1-(Z-triiﬂuaromemylphenyl)- ethoxyl-
pyrimidin-4-yl}-phenyl)-propionic acid. TH NMR (400MHz, CD;0D) & 7.96 (m, 3H), 7.80
(d, /=8.06 Hz, 1H), 7.74 (t, /=7.91 Hz 1HD), 7.63(t, J=8.06 Hz, 1H), 7.41 (4, /=8.3Hz, 2 H),
7.21 (m, 1H), 6.69 (s, 15D, 3.87 (m, 1 H), 3.34 (m, 1 H), 3.08 (m, 1H).
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2-am no- 3- (4-{4-am no-6-[ (4" - met hyl - bi phenyl -4-yl nmet h
yl)-amno]-[1, 3,5]triazin-2-yl} 49 \/\02007/089335

PCT/ 11 S2006/ 047579 phenyl)-propionic acid

WO 10B1488#5 YMC Pack ODS- A 3. Ox50nm "/ 0B=0- 10 Tm52095f°47579

Gadient tinme = 4mn, Flow.Rate = 2nl/ m.n,

wavel engt h=220, Sol vent At 90:10 water: MeOH W 0.1
%IFA, Sol vent B=90:10 MeOH water w 0.1 %WFA , RT =
3.096 mn, Ms: Mtl = 455). 'H NVR(400 MHz, CD30D) S
233(3 311), 324344(m 2H) , 438(m ||) 7.02

2,4-dichlorg ,
0. 516mmol ), - methly| ani ne

hydr ochl ori de (100, 6ol ), cesium carbonate
(336ng, 1. OBmmI)CﬁNasN Nol ved in 1, 4- Di oxane
(1.5m) and H20O (1.5nil)lin a 5m m crowave vial .

The m xture was stirred |‘F'u2mcrovvave reactor at 180C

o R0 R O % AR i ) s

toa soluﬁ«ﬁx&ﬂmn)athyldmnmdm (N22SEmaed aos dMSGFvdcdral 13 gunol) in 10

ml THF iﬁ#&d Uﬁ}e"&?:rnnéi%y B’{J{ﬁxf & g%/ g%ﬁ%}fﬁﬁwfhﬁlr\égrn:)@fngefaﬁng ¥ @ stirk®d for 4

hours. Thatexctivalimikereverss tHeerirediedswitly é%i Hﬂ ot 1 RE! w1d stistod oysEight.

0.5ml of
The produgt yyp; Wﬁr e’ g% %ﬂ%[r% %gr ono- ﬁ%‘?g?ﬂ?ﬁ was Separated and
dried ovdrkbditigsulfit€) SHRonghpic ssb@ntmas avatpermdeto(mﬂe bgof 1-(4-

t armunt of
memylpl%ﬁngﬁmﬁ%‘geﬁ %1%6/11 g‘ﬁ%&s% | ne) pal I adi un(I1) Mhéh
oY (80hE GWa;Bmmrxoma@smb@w asutinn of ketf-methylghenyl)-Z,2,2-

t
cituorr s T B e el T B Qi
20 mmu&@,m}];ﬁhhgoa# éﬁlaﬂﬁodpmnid!mj(llﬁﬁm Oarwbowagdded ang thegibe
rifie e t I,

conion SR 5 R PR 3 AR ORIy s o
ethyl ace®ta PBOmAD) @ﬁsluﬁed/awnraamhefpmddwr Thhf prgdniodayey aysisidricd ever
sodium sg?ﬁa%o Y@}e(sgin%gg Vas B%?ved bér fovgp t(z ve 20 I geof 4~§h10ﬁ n-gf[l-@_
mﬂthylpﬂén)ﬂmﬂ%ﬂuﬁrd%ﬁﬁbkﬂ ﬁmﬁuﬁﬁﬂ-}ZP)}lmemld) 6@¥k.0pi oni ¢

aCI d %I %lygl gzgg(c); arged wh/t.%tﬁgﬁjlorda %uno—g-[}-qg—rﬂétﬂylp?@iyl)-z 2,2~

tnﬂuoro-eﬁloxy]-pynrmdme (33mg, 0.1mmol), 4-borono-L-phenylalanine (31mg, 0. 15mmol)

and 1 ml of acetonitrile, 0.7m] of water. Aqueous sodium catbonate (0.3 ml, 1N) was added

to above solution followed by 5 mol percent of dichlorobis(triphenylphosphinc)-.
palladium(II). The reaction vessel was sealed and heated to 150°C for 5 minutes with
microwave. After cooling, the reaction mixture was evaporated to dryness. The residue was
dissolved in 2.5 ml of methanol, was then purified by Prep-LC to give 14.6mg of 2-amino-3-
(4-{2-amino-6-[2,2,2-triflucro-1-(4-methylphenyl)- ethoxy]-pyrimidin-4-y1}-phenyl)-
propionic acid. 'H NMR (300MHz, CD;OD) 8 7.94 (d, /=8.20 Hz, 2H), 7.47 (d, /=7.24 Hz,
4 H), 7.27 (d, J=8.01 Hz, 2H) 6.80 (s, 1H), 6.75 (m, 1H), 4.30 (t, 1 H), 3.21-3.44 (m, 2 H),
2.37 (s, 3H).
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WD 2007/ 089335 PCT/ US2006/ 047579 6.8. 3 thesis of
(2S)-2-Am no-3-(4-(2-amno-6-(2.2.2-trifluoro-142
- (trifluoronethvl)Phenyl)ethoxy)yrimdin-4-yl)phenVft
WO WEHWPPBSacid F O F OCXtOH F 2 F F NN |\|H2"81]9‘152006""‘1}579

Tetrabut yl ammoni um fluoride (0.1 m; 1.0 M sol ution

in tetrahydrofuran) was added 5 to a solution of
2-trifluoronethyl-benzal dehyde (1.74g, 10mml) and
trifluoronethyltrimethylsilane (TMSCF3) (1.8m, 12
mol) in 10 M THE at 0C. The fornmed m xture was

¥30eGvithebio of PR3- AMRRLA- (4-©-2Mth 511 Blohefyk,2.2-
NOUT Sirifth& inl4liBpN@siprepakdieatiad W th 12
m of rnight. The product was
extracted wth ethyl acetate (3x20nil).OThe organic

| ayer was sepa odi um sul fate.
The organic gi ¥t 2. 2g of
1-(2- trifle 4 2-tRNHE | uor o- et hanol

yield 90% Dl ) was added to a

sol ution of 1-(2- QFf t hyl phenyl ) -
2,2,2-trifluoro-ethanol i244rrg, lmmol) in 10 m of
anhydrous THE. The m xt W& was stirred for 20

oo peco SR 0 haRip il SR Ukt 1 eiBons o

dioxand) enwvhidh 2002 1 0 anmal) sodium WérbeydritleolasgidednTheegaetion was run

. dded d . J .
- overni gﬁﬁ%’trrg%???rﬁggrspgehgﬂcr %%rgltﬂ% ;ngré gg t%%ﬂrlac\ﬁ%% ﬁﬁf“‘g}; /itag{cflloseéurtlon was

nrc layer was _

added and didprodudt fadsextrhbied sdthvehyl anerater hewerdariy layet waagepamted and
. ive,267 of..4-chlaro-6-[2, 2 2- .

aried ofke 45 syl 2005 FrBmlG PNt S BRI P RN g 1ygone-

2.2, 2-trifroto-ydhamdIngicld/8&hd 71% In a nmicrowave vial,

S o B ok MEIABATY Pl o2

. triflucrdtethansl{082mphhaniod) iarionsel &labydud FEF) the migtgle wasistiged for 20

etanit

. ile. . 0. 7m. of. . Q.3 f .
it SR 01y, g SR e

mixturelv0ad paed A 705C ol Ehewt cefidr cobling, 5ml water was added and ethyl acetate

di chl qQr.obi s(trj phenyl sphine)s palladi.umll). ..The
(o0mat) g e ey Rt R RERRNEE P Rt et Gt Bty spEouiste.
The soltdrl tia€ Feribidil byrtat6Qupeqsive 2E g toif drchlddbit@f1 -cymbdhiengl-2,2,2-

) the reaction.mxture was orated to dryness. The
trifluorae,g é@i’%&“ -26}:1%@\7351:%?'% 5 m of methanol, and

Ihe misew apelvial,i 2ehibyo-Praefino-b Q1 tayclpheearte-52, 2Axj flabro-ethoxy)-

pyﬁnﬁdgliegﬁé% ﬁﬂqgmﬁ/ﬁ,) t?—@g?q%é%%ﬁénzylglé}ﬁgé A9 ¥d5dudioh ahi it i of
acetonitrile, 0.7ml of water, 0.3 ml of agqueous sodium carbonate {1M) was added to above
solution followed by 5 mol percent of dichlorobis(iriphenylphosphine)-palladium(Il). The

reaction vessel was sealed and heated to 150°C for 5 minutes with a microwave. After

coaling, the reaction mixture was evaporated to dryness, the residue was dissotved in 2.5 ml

of methanol, and the product was purified by Prep-L.C to give 4.9 mg 2-amino-3-{4-[2-

-amino-6-(1-cyclohexyl-2, 2, 2-triflucro-ethoxy]-pyrimidin-4-y1}-phenyl)-propionic acid. ‘H

NMR (300MHz, CD;CI) § 7.95 (4, J/=8.39Hz, 2 H), 7.49 (d, /=8.39Hz, 2 H), 6.72 (s, 1H),
5.90(m, 1H), 4.33 (t, 1 H), 3.21-3.44 (m, 2 H), 1.73-2.00 (m, 6H), 1.23-1.3 {m, 5H).
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pyri mdin-4-yl}-phenyl)-propionic acid. 'H NWMR

(400MHz, CD3OD) 6 7.96 (m 3H), 7.80 (d, J=8.06 Hz,

111), 7.74 (t, .7.91 Hz 1H), 7.63(t, J=8.06 1 .
WO%QOZL)Q@M J=8.3Hz, 2 H), 7.21 (m 1H), 6.69° QFSZJ’E%“P”

3.7 (m 1 H, 334 (m 1 H, 3.08(m 1H. 51 WO

2007/ 089335 PCT/ US2006/ 047579 6.9. Synthesis of .

(2S)-2-Amino 3-(4-(2-am no-6-(2,2,2-trifluoro-I-p

t ol vl et boxv) pyri m di n-4-vl ) phenvl I'propanoic acid O

O OH NH2 CF3 NN NH2 Tet rabutyl ammnl umfl uor| de

6(10. 1 Sy isOTKBB2Z 33-(H Oy ol ANexy aidtinrdded

5 toxggg_ehw_@t hyl - benzal dehyde (1. Zg, 1

Omol ) and TMSCF3 (1.8ml, 12 mmol) in 10 mM TBF at

0C. The forned g1 re was warnmed u@to room

t enper at ure and red for 4 The reaction

m xture was tRfen™FT eat ed ofOMN HC and
stirred overni ghtO The, ps 6t WagHextracted with

et hyl acetate (3x20 )\ he™or gani c Iayer was
separated and dri eq gr sodi um sul fate. The organic
sol vent was evaporate to give 1.6g of 1-(4 10

Nubl (8Phygh 603, 3-0Rpfol) was aflfiedion wlvfionof 2-{lneroghgwd 1 1%4pe,

o ST R TR S 48 B RBL tion

pyrimidiher(@49ng, nmtmathasﬁdcmdra}drtb@sﬂl'EHEaCﬁhe mpiicireiwes heated at 70°C for

1 oue. S {5 i AL 8 anc il apaty, B0mpD) as seg fg ot the

product. &ﬁdﬁd'g&[id 1etybewas beied pearchilom silfater Ehesndveng ae derawed by
Af t Qol |

rotovap tgl%vel%{ -Célé? gtée EQ( ng ﬁgnox@g%gﬁﬁ]? \5??1

Apmadtoerhve iﬁhle(mﬂgms chéxgydawﬂlabcldmoe@-[b’iﬂanmpbquyﬁ‘pynmldme
(33mg, Ozﬁlgtfnﬁge The E‘l?—g¥1em o {ﬁ%og\i %dl 5%1151958(‘1’ it agio\ﬁﬁnle 0.7ml
of water,3 mtlof h.qmdu); sé’daﬂnﬂ:aﬂsoﬁate,(dﬂ\di} wahaldefl t@ %bqvm sdiutiof -follewved by

m_ne i e 6% . A m.crowave .vi chalr. L4
5 mol % pF diblgrSislpliryiiores) AR s P88 ot Vs scaled
and heatéd fof 15&1}9(3 Q’oﬁ5 hoviytks bymxmodiiane. AFBrgoolihg] ﬂwub:)c,tmn mixture was
evaporatgq Pog &Pe t?elowa e%:g?l 3%%@ &'9 mis 3 eﬂ) gg an&l %—oﬁqct was
purified (fizﬂ:lhltlﬁﬁﬁgﬁbﬁ%x& 4ID mg N)amiﬁ&Bfa{?ﬂi-Biamhm-@-beeﬂlmbphmphz 2,2~
ol | one 5 ercent af .

tifluorons e PO B aH ST B GERPHE ik PV {A00ME R (D:OD)
8.74 (s, r}?ﬁstv'/qa, Fas6eHzYaT), yosd @J1E) G . fgal.ee.060H. 300, 700 (M, SH),

tes with_ mcrowave. After cooling, the reaction
4.33 (mil’hl)J(} drd ad Baporated to dryness. The residue was

—

6.12. Svuthesis of (28)-2-Amine-3-(4-{4-(3-(4-chlorophenypiperidin-1-v)-
1.3.5-triazin-2-vI}phenvi}propanoic acid

Cl

OH
N._ N NH,
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di ssolved in 2.5 m of nethanol, was then purified by
Prep-LC to give 14.6ng of 2-am no-3 25
4-{2-amno-6-[2,2,2-trifluoro-1-(4-methyl phen 2)

wo &?9 - pyrim din-4-yl}-phenyl)- propionic %%T/ﬁs 00447579
NVR (300MHz, CD3OD) 5 7.94 (d, J=8.20 Hz, 2H), 7.47
(d, J=7.24 Hz, 4 H), 7.27 (d, J=8.01 Hz, 2H) 6. 80
(s, IH, 6.75 (m 1H), 4.30 (t, 1 H, 3.21-3.44 (m 2
H, 2.37 (a, 3H. 52 WD 2007/ 089335
PCT/.US2006/ 047579 6.10. Synthesis . of

3((35@m3rofdﬁbﬂﬂ)p3pérﬁ1ﬁéfmm 1 fimfdl) o9e hadedito gs@lugog of 2,4-

dlchloro%%&%&%ﬁéﬂ%ﬁ)%w&?%ﬂtﬁﬁrﬁﬁﬁgﬂ{ fOIﬂPTﬂF at 0°C,

The forr{IGhRAG% L GaihRl dphy deorh @erﬁpegatuﬁmmi stirrd o]l bewl Vi3 product
n ol a ueous

was xtegi Y8 SHUAT0 SHYAIPT e HEG eaplcgPei i sPRATRA gh gred over
sodium duite. ORI drbaHié selveritary dvepqetedito giye mn‘gof@a@bﬁrﬁﬁ@k

of the reac 10% HC1 sol ution was added and
chloromemél)wzfa@atlwgﬁﬁegnghw ®with ethyl acetate. The

PhBG0Wave aﬁé.?{vay\/aﬁar apmmtzeﬂﬂmda; [nm-emompaenﬁmipmﬂin-pyu-

[1, 3, 5150 692015, SRR oeranes L e IR Bt pmapiofh Lfig of

acetonitifie /andl@'f]!}labﬂvﬁmmﬁ@&(os s3divaiedrbonias (a6l dﬂmm wiah @dded to the

squﬁon,?fg%;}tvlﬁg g]y %Iﬁ%l)pc%%nggl E,Yor lséﬂm%%%ﬂa%lg&ﬂm)g%r

reaction W@s%eﬂvhé ie%.gadg a‘i’ﬁrﬁ%gted% MSOES for 5 minutes with microwave. After cooling,
2-am no- i chl of.0-pyri m
the reactipnBiKtBIRGV S FYAPPIRESd ta S601esh d{'ﬂ*’r K&g‘f@f‘% %9‘%?% H‘V\Z? ml of

methanol Yasl Bin %mmé!f by PicpSILC vbrsglméafzwm-quas{@pdgd
and ethyl acetdte 20ml to .extrac {#ﬂ&m
chiorophspgluiperiditmd -3 -ghdd e&V SO IRIC acKh;

:u 2 ]
e

3.21-3.48 (i, 40Dk @312 pyrimi din-2-ylamine, yield 65% In
a nicrowave VI al ,

ng, 0.15mvol) and 1 nm of
acetonitrile of water, 0.3 m gf aqueous
sodi um car bo
fol |l owed by 5¥wr

di chl or obi s(tri phep

- NH2

NaH (80mg, 60%, 3.0mrmol) was added to a solution of 2,2,2-trifluoro-1-phenyl-

‘ethanol (176mg, 1mmol) in 10 m} of anhydrous 1,4- dioxane. The mixture was stirred for 20

minutes, then added to a solution of 2-amino-4,6-dichloro-triazine (164mg, Immol) in 30mi
of 1,4-dioxane at 0°C for 1 hour. The reaction mixture was then warmed to room
temperature. After completion of the reaction, Sml of water was added and ethyl acetate
(20ml) was used to extract the product. The organic layer was dried over sodium sulfate. '
The solvent was removed by rotovap to give 198 mg of 4-chloro-6-[2,2,2-trifluoro-1-phenyl-
ethoxy]-[1,3,5]triazine-2-ylamine, yield 65%.
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reaction vessel was seal ed and heated to 150C for 5
mnutes with a mcrowave. After cooling, the
m xture was evaporated to dryness,

WO?@@%%MS dissolved in 2.5 mM of net hanoTéf}ﬁsgog?ﬁﬁsw

product was purified by Prep-LC to give 4.9 ny

2-am no- 3-(4-[2- am no-6-(1-cycl ohexyl -2, 2,

2-trifluoro-ethoxy]-pyrimdin-4-yl}-phenyl)-propionic

acid. 1H 25 NWR (300MHz, CD3Cl1) S 7 95 (d, J 8.39Hz,

2 H, 7.49 (d, J=8.39Hz, 2 H), 1H), 5.90(m
Mmcrawa‘ee wl was ¢harget with 4- dﬂorerﬁ [222 mﬂqorpsl-ahwlxemoxy]-
(1, 35]%@%}1 2y 006/ o gnrb%ﬁ’jl’rl“%s‘L E%he& S o%‘%mﬂmg’msmc’n’

lml of aetpniprila gngdl. %m( qf watet. ZAHPW@BH@HDWI)?IWQ (@ Tl M) was added to
vore YA EASTHATERRRSINT 5 il i B Vol

The reagti¢n u@ﬁdph@male(lmg hegted t615G7kbfoy 5iming@s by nufrowave. After :
i
coolin nﬁtg{écgl?ﬁ ﬁgﬁgl EJ%F a?gr%t%/c? It&‘@rémégs T?Egegl&.{el %Qs 1§sovl\‘g:sdm2.5 ml
of methauiolevas Henipvaifiet h'eth: RraaptliG o mvﬂ&m@ %asmhteat {deldeamino-(1-
e
phenyl 2oL s B SR R PR opitif, RE 4t R
(300MHz, damﬁpn) TRE2qgaH.20 Hay2H), Wt @i 2eH), 0\33r (us, GAUAG2 (m, 1H),
fate e vent was renoved by rotovap to give

419 (t,it#g ﬁgl'%)‘fﬂg c% f 0-6- (2-fl uorophenoxy) - pyri nidi ne,

yield 65% 10 A m crovvave vi al (2ml) was charged wi th

and I n1 of actonltrlle O 7ml of vvater O 3 nm of

to above

aqueous sodi um carbonate (1M was add
sol uti on d by 5 nol f
di chl or henMI phosphi ne) -lpal | pdi Lf?l’('ll ). The
e ; Meathdt: to 150C for 5
m nutes by m crows r cooling, the reaction
m xture was 15 evapor&t\ﬁ”to dryness, the residue was
di ssolved in 2.5 m of t hanol , and the product was
purified with Prep- LC t B @lve 4.9 ny
Kﬁm&&;\% Vit ik gra- oK é-c%ld‘rbilk@{ QBEgﬂi%ﬂzlm%zgl»&hyl]w
trifluorg-ethoxy]-pyrimdin-4-yl}phenyl)-propionic
[1,3,5}ecigaine-2. frilipprac (3 é@ﬂb—é @:P@temdcagnmm-ﬁﬁ 4:5.5.-.
tetrameﬂn -{113 §é&§xﬁﬂ%rolglﬂk-yﬂ p?ﬁd&@«yl—l]@mpﬁnﬁ%ﬂi (Sém%, B9 SEﬁnol) 1 mlof

acetomtglel gnd gymlméyageroquueous sod1um carbonate (0.3 ml IN) was added to the
solutlonF Bt swamﬁpéﬁeﬁtﬂdléﬁofo&&mp%ﬁﬁmme) gﬁ!ddiﬁ:ﬁai) Yhe

1, 3 -triazin-2- envlf) nropanoi e aci
or 5 mintues by microwave. After cooling,

reaction vessel was sealed and heate. to 150°C
the reaction mixture was evaporated to dryness. The residue was dissolved in 2.5 ml of
methanol, and was then purified by Prep-LC to give 7 mg of boc protected 2-amino-3-{5-[4- '
amino—6~(1~naphthalen—2—yl—ethylamino)-[1,3,5]t1iazin~2—yl]-pyridin—2—yl} proionic acid.

The above product (7.0 mg) was dissolved in 0.1ml of 10%TFA/DCM solution for 2
hours to provide 1.1 mg of 2-amino-3-{3-[4-amino-6-(1-naphthalen-2-yl-ethylamino)-
[1,3,5]triazin-2-y1}-pyridin-2-yl} proionic acid. 'H NMR (300MHz, CD,CI) 8 9.35 (d, 1 H),
8.57 (m, 1 H), 7.85 (in, 4H), 7.45 (m, 4 H), 6.94 (s, 1H), 5.58(m, 1H), 4.72 (in, 2H), 4.44 (m,

1 H), 1.42 (d, 3H). |
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Cf 0 OH N~ NH2 1i N.. N 54 WO 2007/ 089335
PCT/ UB2006/ 047579 3-(4- Chl or ophenyl ) pi peri di ne
| mol ) was added to a solution of

Woz%ﬁ(ﬁn%}sot“ azine (149.97ng, Inmol), and 3OélncgjwSZOOMW:’79

dii sopropylethyl amne in IOd THE at OC. The forned

m xture was warnmed up to roomtenperature and stirred

for 1 hour. The product was extracted with ethyl

acetate (3x20m ). The organic |ayer was separated and

dried over 5 sodi um sul fate. The oram c soll\l/ent was

m crowave vial was charged W|th

2-chloro-4-[3-(4-chlorophenyl)-piperidin-1-yl]- [1,
3, 5]tri 2ng, 0. 2mmol '
4- boro

iz ng
@ | al gni ne(60 mmol ), 1 nml of

acet oni'x ¥d_ SNI N ,\ér ugbus sodi um

carbonate (0.6 m| .1M| WaN adde tRe 10 sol ution,

foll owed by 5 nol

er OH
di chl orobi s(tri phenyl pﬁg?phl ne) - pal ladium(I1). The
~reaction vessel was seal€8 and heated to 150C for 5

@‘Ccﬂtl&%&@ﬁﬂl Ilﬁpﬂﬂhﬁfeﬁyﬁt%ﬂ-?tt?ﬂt%l?ﬂﬁ]iﬁﬁﬂmélg,tl-mhhﬁld(eﬂﬁﬂg; @nmmol), 2-

m Xture was evaporate 0 r e e WwWas

boc-profold AgEe . - P ori G B by gt o R 1y

proplonlﬁyzlzc?& I Bt of Bk B, 5gﬂlfwla95tt|n§trﬁ63 da-B7dlof \(vétcfz 3A{deous sodivm
chl or ophen | peridln - ri I n

casbonsia(§ o B e Bl o kR o A AEphE 30 Bt of

dlchlor&1g)§'1ﬂlﬁn}2d§ﬂéap )%rallﬁ&iunﬁﬂ) Tﬂe bectidﬂ v&sé‘li)was‘keﬂﬁd éiiﬂ heated to

21-3. 44 37 (m
150°C for 5 Zningigp pﬁ’@srpgzr@wave "After coolmg, e reac ion mlxture whs ev orated to

dryness{ %1‘3)113 dlﬁ,'{]@vg@dlgscﬁéeé Hr 25 Of Gadtifandl, Andl ihdnl WA Sl fied with Prep-

eny

oxv)-1 triazin- |)phenyl)pro oi
LCto gam @8 merofyor popfected Rramingyp “P‘X‘HFW f%af;n-2~ﬂ—
ethylamino){1,3,5 ]tnazm—Z-y}]-pyrazo]-l-y[}prmomc acid.

The above product (6.8mg) was stirred in 0.1ml 10%TFA/DCM solution for 2 hours
to provide 3mg of 2-amino-3- {3—[4—amino-6-(1-naphthalen-z-yl—ethylamino)—[! ,3,5]triazin-2-

- yl])-pyrazol-1-yl}proionic acid. '"H NMR (300MHz, CDsCl) & 8.52 (5, 1 H), 8.21 (s, 1 H),

7.74 (m, 4 H), 7.36 (m, 3H), 5.35(m, 1H), 4.72 (m, 2H), 4.44 (m, 1 H), 1.55 (4, 3H).

6.16. Synthesis of (S)-2-Amino-3-(4'<(3-(cyclopentvloxy)-4-
: methoxybenzylamino)biphenyl-4-vl)propancic acid
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20 NaH (80ng, 60% 3.0mvol) was added to a sol ution
of 2,2,2-trifluoro-I|-phenyl ethanol (176ng, Imol) in
il. of anhydrous 1, 4- dioxane. The m xt
Wo@g?lpééﬁ for 20 minutes, then added to a so (S‘E[ﬁ%éo% 47579

2-am no-4, 6-dichloro-triazine (164ng, | nmol) in 30mn

of I,4-dioxane at OC for 1 hour. The reaction m xture
was then warnmed to roomtenperature. After conpletion
of the reaction, 5nml of water was added and et hyl

acetate 25 (20ml was used to extract the groduct .
Shéiugr lganﬁgﬂld;ﬁ@ wirisled A7 @A mmeh) was added g @ solutippof 4-

bromo ﬁﬁ)érﬁ or o@’gfftiéx?gq o faﬁh %Vﬁﬂﬂloﬁgmg'ldf@ -4 98000k yHenzaldehyde

uor o

(324mep 1 Hoxyel) iy B) Bl 1of i gzm@rmmn@b‘% PromliofERAGRaygsded. The
mmtureZ\%ng{nr%%Bo%Hﬁgtl AP0k, oIS W\ﬁﬂﬁudﬂ & 19'&% of DCE.

The orgmcrphas@wes prasigdawith wfafenend dtied pegryspdismhenligre. The solvent was

oy MBI L B bR+

methoxydiennyl)-ninime. Ihmcis Gisdthfor obxiaiepewithoyd fedhes pyoidicatien.
%&r%o ﬂn aE?é’?B e%%% a'f‘kz SH'M fo‘@?ﬁcx%%@gmlag chBOY Gith e Wrb:2B-phenyl)-

(3- cyclﬁbentglvlaxy}m:ﬁémox;ebem;ﬂ}shnwlﬂimg,—Q)&meﬂ)dﬁ*(hqrondsLT he
phenylzﬂ?x} (Iégrrﬁl%s %icr X erg? 5 %P%? &Rgmﬁ'ﬁét 9&’111& 12060k Phbonate (2 ml,

taf eool I ng, e reaction
M) wem adtied & sdmsec e«ﬂapona&aﬁdwed byl iSymelgereenh ef digbiogeldswas

(tnphexwl °' Ve%-,z%lafiana{ﬂ)e %%R‘z%'ss'el VRS LN AU elafdad 150°C for

5 minuis Bﬁﬁnﬂ@m&raﬁrﬂ B&tﬁﬁl T(Ib@l@ng@ ﬂielmactlon mixture was evaporated to dryness. The
phen

resicuolyp ssp i o A e e RPN Do F6R I Pleraaep €85 58e of 2

ammo—ﬁ-fﬂér (é-o%/c hEBt,ylcﬁd}‘Mm'?eﬂﬁﬁi H&lzﬁiﬁﬂno)%lﬁﬂen@m-ﬁwrc@uﬁﬂc acid,
yield 54, HAMRA00 Mg DMER-dor §.1¢45 250 b2 (Hp. 01, 260, 3.64

(s, 3H)14 (@?ﬁﬁh‘j&i Gék{m? 1}? 6.61(d, 25), 6.81(s, 2F), 6.88(s, 1H),7 18(d, 2H), 7.31(d,

e 'dm n 5tr|a2|n2y1)pyr|d|n -yl | propan
2H), 764 aﬁa@cmu@ww(\s,m}m \ NNH2 Y NN N2 A
m crowave vial was charged with
@150 11500
[1,3, d TR RTIA-20VI
protecte-am no 3-{5- [4 4,5,5,
tetramethyl -[1, 3, 2] di oxab@fm,@n 2-yl)-pyridin2-yl-]-p
ropionic acid (50ng, 0. 15mol] 1 m of acetonitrile,
and 0. 7nml of water. 0 arbonate (0.3 m;
IN) was added to the

J>

~o

O\Q OH
Sodium tiracetoxyl-borohydride (985mg, 4.65mmol) was added to a solution of 6-
chloro-pyrimidin-4-ylamine (200mg, 1.55mmol) and 3-cyclopentyloxy-4-methoxy-
benzaldehyde (682mg, 3.1mmol) in 25 ml of DCE. 1 ml of HOAc was added, and the
mixture was stirred overnight at 50°C, followed by addition of 25 ml of DCE. The organic

phase was washed with water, and the product was purified with column (silica gel,
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solution, followed by 5 nol percent
‘di chl orobi s(triphenyl phosphi ne)-pal |l adiun(.11). The
reacti on vessel was seal ed and heated to 150C f
WO R8BS by i crowave. After cooling, 20 the FE%@FW@W”SE
m xture was evaporated to dryness. The residue was
di ssolved in 2.5 mM of nethanol, and was then
purified by Prep-LC to give 7 ng of boc protected
2-am no- 3-{5-[ 4-
am no- 6- ( 1- napht hal en- 2-yl -ethylam no)-[ 1, 3, 5] tri azin
hexane:Et%)Aéé b-ipys gige B42ng’t|1§ ﬁgﬁﬂﬁﬁg@mﬁﬁil ax 'dd}#'fg(?/(d_m':m Dcapt)dmk;e#-
: wa S ved in 0
methox)é‘&?‘lﬁyggé%m?‘&y‘%d ﬁd’ﬁrr s to provide 1.1 ng of
£n BHRrPOpibebsS-fid-@Hnil) fa-rhibrovegpleiwiasl oharg2d yhitte(daghl - maimidin-

e e e T S

phenylal@lme@l@rﬁ m9tﬂlhﬁ01) ahddbm{ 6T ackidditril@. Aduddiis sﬁdﬂl)n carbonate (2 ml,

1M wasyieth sy st aH N ob f sas et tokis - (¢

(Mphen H&Q frey-pafiadi um(ﬂ) The reaction vessel was sealed and heated to 150°C for
- Ami no- 3- (3-(4-am no-6-((R) - 1- (napht hal en-2
5 xmnutesswﬁlh THERPAYG-- cooling, the reaction mixture was evaporated to dryness.

The res1§ué @h@&isﬁbl@e&’ 111)2 3 Hﬂ%‘f‘iﬁe&ﬂéxfo‘l aNd pEMiERPRRh PrirLe to Give 5.3 mg of

2—m1noei~éﬂﬂ [er(arsmcqomelrfa}s:ﬁmaméﬂtozwbe@%ﬂmmnmﬂsﬂhpﬁ HHmhemplt-
proplomc%,cﬁ ?g@h?g%f f}ﬁj@gﬂ@(@m DﬂISé 9 PH@ BChAY 1. 62 (m, 4H),

-tetrarrethy IOX OI‘O an-

3.01(m, ZHQJB) Ofym, aZﬂ)L 3§5§ﬁ ]3H) YYD, 4 @a%ﬁb)rﬂgﬁs(& 18R B3, 25D,
wis ter. Aqueous
68’]r(d’ﬂl—lo’mum *car onasrb%lg' fﬁ? ﬁpd V{E S addedqto a

m crowave vi al , foIIovved by 5 rml ercent of

&1 % h| Sxnihesis of (Di2eAminad ({0 (cyglopentviomy)ply
r eactingthoxxl gmino)pvrazin-2ndinhsaypropanoiegicid s o,
m nutes with nicrowave. After cool [ ng, the reaction

m xture was evaporated t il dryness, the residue was
di ssolved in 2.5 m of ;rghe ol , and then was

ethylamno)[ 1, 3,§ -P
acid. The ahgve duct (68rrg) was stirmed in 0.1m
10%FAl DCM solit i of1 for2 hours theNor o de 3ng

of 2-am no-3-{3-[4 13- 6- (1- napht hal e®2-yl - et hyl am
no)-[1, 3,5]triazi %yl]-pyrazol -l -yl }proionic
acid. 'H NVR (300MHz, Cl) S852 (s, 1 H, 821

Sodlinrk ﬁﬁcet&y?—&ofdﬂydﬁdﬂw 13m0 6 (2MmAhvas 2dda 1612 sbhijon of 6-

DT (Gin, 1.55 (d,. 3 . 16.
cfﬂm@@gﬂ%&@ﬂ éﬂ&'ﬁg E"é} O, B CHso) E%ﬂ 3(%9‘(%%%%9%?&"913@9&%)‘/: 4-
benzalddiBAb @3 V488 B/ afioNOh FORAESHIDCE; ¥ Il o PHWE 6ragalldkd and the mixture
was stirred overnight at 50°C, followed by addition of another 50 m! of DCE. The organic

phase was washed with water, and the product was purified with column (silica gel,
hexane:EtOAc 6:1) to give 50 mg of (6-chloro-pyrazin-2-yl}-(3-cyclopentyloxy-4-methoxy-
benzyl)-amine, yvield 10%.

An Emirys process vial (2-5m]) for microwave was charged with (6-chioro-pyrazin-2-
yD)-(3-cyclopentyloxy-4-methoxy-benzyl}-amine (50mg, 0.15mmol), 4-borono-L-
phenylalanine (31mg, 0.15mmol) and 2 mi of acetoniirile. Aqueous sodium carbonate (2 ml,

1M} was added to the solution followed by 5 mol percent of dichlorobis(iriphenylphosphine)-
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0O OH NHR O/ O 57 WD 2007/089335
PCT/ US2006/ 047579 Sodi um tri acet oxyl - bor ohydri de
2.21mmol ) was added to a solution
Wog@éﬁ%‘ﬁwenyl am ne (252ng, 1.47mmol) and OI,CT[USNOGIOMDW

3-cycl opent yl oxy- 4- met hoxy- benzal dehyde (324ng,

1.47mmol) in 10 M of 1,2-dicloroethtane (DCE), 0.5

m of HOAc was added. The. mixture was stirred

overni ght at roomtenperature, followed by addition

of 15 mM of DCE. 5 The organi c phase was washed with
paladiuméile ThA TEAonasses) eSS P RRLIF @ 159FE a7 PRHES Rt
mlcl‘OWEerg n%r e m@éﬁﬁi Vr@%céfoglyxg x\glg‘g ﬁ%g eg%/d?:fite& td'86ness. The residue was
dlssolvedrm héxxgl enqtsxar)ol,aandﬁée produgiagas pthedoyithBsep- £ give 5.5 mg

0f2—amﬁ(%it3 ﬁﬁg {3“ ﬂ%@ﬁ%ﬁ&)‘&é—ﬂfvci\g&sdlgﬂa bty Eﬁﬁx}{@ -HraG6SSy N ipBbnyl}-

propioni¢ deilly yinls e FEIHYMR (400 MHz, DMSO-de): 5 1.46 (m, 2H), 1.62 (m, 4H),

o1, §8 SERP I BRE SRS LR 2R i 0200

695(s lai),d7 22(dl 26D, 760t,AdH) 7906, 1R IR26(4, 2 BR(g aDonat e (2
, 1M was added to above solution, followed by 5

6“%34 oeds FsPhCh bR @ (5 ((4'-methyl
g A

vess €U ana tredt ed o 0 m nut es
by m crowave,_ ~After cooling, the reaction m xture was
y_n_es;:f,. The residue was dissolved in

Q%= 2| SIS Wified wth Prep-LC to give

5 mg of 2 15

ani No- 3- [ 4' - £8>¢ xy 4 et benzyl ami no)
- bi phenyl - pr opi oni c ac yielid 5% ' H NWMR
(400 MHz, 59-0d6): 8 1.46 ( ~Tg@,(m 4H),
3.01(m 211), {3.64 (s, 3H), 4.14 (s, 3H), 4.66(m

i 8830801 5l 14 oSt aodid g i 1Bl ot
mcﬁyl‘%%ﬁﬁﬁz-c%mdeﬁ ddandy-BEdIRGp eafn-z-ylamme in 5 ml of DCE, 0.1 ml of

3-(4-(6-(3: cv entvloxv 4 20
HOAc W%%%?Féf? %%’F’é?éﬁ‘f?o B W%B%%W%% fllowed by
addition 8£5 éhl dRDCE 'I‘thoingnic w@s vs/hsl@d voaslivater, and punﬁed with

column (téléia e]t gx)él.u_ggirot{? oau)goe give (1% (54br0mo-pyr in: -yl)-(4'—methy1—
biphenyl-2-ylmethyl)-amine, yield 55%. '

An Emrys process vial (2-5ml} for microwave was charged with (5-bromo-pyrazin-2-
y)-(4'-methyl-biphenyl-2-yimethyl)-amine (25mg, 0.071mmol), 4-borono-L-phenylalanine
(22mg, 0.11mmo}) and 1 ml of acetonitrile. Aqueous sodium carbonate (1 ml, 1M) was
added to the solution followed by 5 mol percent dichlorobis(triphenylphosphine)-
palladinum(IT). The reaction vessel was sealed and heated to 150°C for 5 mintues by
microwave. After cooling, the reaction mixture was evaporated to dryness. The residue was
dissolved in 2.5 ml of methanol, and the product was purified with Prep-LC to give 19 mg of
2-amino-~3- {4-[6—(3—cyclopentyloxy~4—metho:-cy—benzylamino)—pyrazin-2-y]]—phenyl}-
propionic acid, yield 63%. 'H-NMR (400 MHz, CD:OD): & 2.22(s, 3H), 3.09%(m, iH),
3.25(m, 1H), 4.18(t, 1H), 4.40(s, 2H), 7.07(4, 2H), 7.14(m, 3H), 7.24(m, 4H), 7.36(m,1H),
7.72(d, 2H), 7.84(s, 1), 8.20(4, 1H).
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chl oro-pyri m di n-4-yl am ne (200ng, 1.55nmol) and
3-cycl opent yl oxy- 4- net hoxy- benzal dehyde (682nyg,

3. | ) in25 mM of DCE. | m of HOAc was
‘WO?%gﬁggx%ixture was stirred overni ght at 5oc?gﬂ§?W8@@%5”
by addition of 25 ml of DCE. The organic phase was
washed with water, and the product was purified vvlth

colum (silica gel, 58 WD 20071089335

PCT/ US2006/ 047579 hexane: EtOAc 5:1) to give 64 ng of
(6-chl oro- pyrlmd|n4yl 3-c cloentyloxy-4
6@ erA'u‘“ 130 ST RN Oy D4 & L4

(6- chloro pyrlnldln-
4-yl)-(3-c clopentyloxy 4- nethoxy benzyl ) - am ne

pl ) ,F enyl al ani ne (40ng,
N ¢ L4 Agueous sodi um

Pded to ZBbve sol ution

followed by 5 & 2 s of di Bhkor obi s-
(tri phenyl phosphi e)-aalladlun(D) The reaction
vessel was sealed“agd“heated to 150C for 5 mnutes

th Af t |
ekt (g DENEs & Crimid i aced Wicsol g waar B ol-pl
ethanol ('3503@52 Uimﬁ'folfﬁt:hﬁi' ef Taisd '_[Hiérrhithﬁ‘é wils 5HrrBf 6-20Gninates at room

temperatgrqa > ﬁ-@:g:nlgm?wgh%?@og%qgw%&w% ?WG&R%H}‘E ﬁ?as‘uon |

mixture g@} h%#\ﬁ' g 5T ¥ hbuP hﬁﬁéﬁ] c}oohﬂﬁ OBk Q‘iﬁé‘swrﬁh@é\% oiyﬂtéi‘i e é)rovlde a

. residue, winjch4wds, dlS@l@ﬂ(lm:ng‘.ﬂb of m fﬁld QﬁP waghg;\l_—,fvgﬂl vgqtﬁr and dried over

sodium sgﬂ%.%:( gﬂ'h %h;\)anéwégé %@bt’y rétoS%% gl%v':%l)f;jogn %f( i—chl%t%—ﬁ 2,.2.2-
trifluorod, mmyi—mﬂapxy)spmmme}, ’
An%@%@éﬁs 31tz oS?nlé/ ?or&x%‘éﬁlv&% aﬁenv a%ikP4-chioro-6- 2.22-

nzyl amn razin-2-vl) propanoi ¢ _aci
trifluoro~INpharl-ethis ) -pyAMNIn(3 0 gOR 139@:;1@96] &borono-bphenylalamne (32mg,

0. 15nnn<§1§),' AT bPA 'torﬁﬁ-hg '%lé&' b'edrﬁ?&( WAL Bou iyl EHJ.%}n DRSREAeY2 m1,

I'on oro- pyrazin-2-yl-am ne (400nhy
was?adﬂem WovandhBionyfollowehby 19 xyol @emnr@&iDsz (dlhydrogen di-p-

'°h1°r°d‘?&i°%ﬁg§‘h%f§§@’&y8’ﬁﬁ‘g§’?’ﬁ§mgﬁgf‘h%aﬂ‘%ﬁéwas J rre&' Ao yedsellbval Loaled

and heath( & f‘l(ﬁngtfoﬂBO 2HGuteh 8l Inﬁwmfaby adwdi bdslhgD f’heaﬁﬁxttfmﬂrmﬁﬁlre was

. The aqrganic hase. was washed, wi
evaporataﬁ (P drvce; JhSaeSRS vBE diskied 19 40 S ARG A0 g}@@ioduct was
punﬁed Jﬁ(ﬁ% i JI)Sn‘iQoﬂZ ¥R i3 .18-[6-(2,2,2-trifluoro-1phenyl-ethoxy)-

-cloro razin-2-vyl 3-cwcl o 0 4- X
pymn1dm-4—yl]-phenyl} pegpmmc ac;.d,%ne)Id 1%. A -NR/ER (Xé{) M—Iz dg b%% §3. 20(m,
1H), 3.40(m, 1H), 4.25(t, 1H), 6.82(dd, 1H), 7.43(m, 5H), 7.57(s, 1H), 7.60(m, 2H),8.10(d,
2H),8.75(s, 1H).

6.21. Synthesis of (2St2-Amino-3-(4-(6—(1-(3..4—dif,lnorophenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl}phenyl)propanocic acid

F F C
E _
F F OH
0 2 NHz
N

{
N .~
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benzyl)-am ne, yield 10% An Enrys process vi al
(2-5nml) for mcrowave was charged wth

J 0 pyrazin-2- 25
Woé&ﬁ{bégcycl opent yl oxy- 4- met hoxy- benzyl ) - am ﬁ‘éleg%?P@O”S”
0. 15nrnol ), 4-borono-L- phenyl al ani ne (31ng,
0.15mmmol ) and 2 nml of acetonitrile. Aqueous sodi um
carbonate (2 M, 1M was added to the solution
foll owed by 5 nDI percent of

di chl or obi s(t ri hos h| ne) 59 WO 2007/ 089335 )
TroTbuSEOTErG PR )IMORGTITE 66 Paded fegsfution of

4-d1ﬂ%@%e§.&?&e%9d§ d4;!g€élb§+rinsl9 ﬁﬁlﬁﬁfneﬁlmﬂiﬁ%ﬁ@iﬁmne (1.70g,

m Ccrowave ter coo I ng, reaction mxture was
12mm01}auahbmiiﬂ‘éﬂ* At @°Cr ibesixtikh svas sgimied up oo teoarepasdre) ad stirred

for 4 hmgﬁ gﬁé EE‘CF%H gh atmol Wgs %at (P *ew rlgqllﬁcéf f‘f@%—l(ﬁl“!md s'uﬁ'gd Wvéljalght.
The prodrcawnn extdacfett \[vﬁh (®larpoietpan (3420ml), dhaeighx layres was lcamibined

and passB RS b G il PACNEbr SR AP s BFdebyanth B B0 of 1-

(3,4-diﬂﬂ¢i))—pheﬁyl)-ﬂm-tﬁﬁbqro&:tﬁ)ﬂ(omylﬂH-I)JQ‘%B 65(s, 313), 4.0(m

%@@gﬂé%ﬁ% ,3-20}%%) gf%@}d%o'}'l %@q tit% (?%—%gzmmqul)-

2,2,2-triffudtb{ethandH2 126g? Sfmnol].hﬂ 5mbof SB‘I-IFSWMHS voifs stirred for 20

. S) - no- 3- s (4" - et hyl
minutes G300 GRPRATIE) Ayt DA 2 FHAIRIC DA taT D 367 i and then
the reactg:m Ihlhxt?jﬂél v(\;as heRe@H: TBEC kO 1006l WRet bodiiit TKH was evaporated. The
or ghydri de

residue wag digsobyedgpd: mk@?ﬁfﬂ% %‘ﬁ&%}lwmgg%‘g\g’%gg’ff&%ya‘gee%ﬂ‘éﬂ sodium

sulfate. The &&Q&ltﬂyisa:éinﬁvé’d Wi a6¥b v ﬂel’g156 230 B JP@hiérols-P1-(R4-difluoro-
was added and  the m xt re vvas stirred overni ght

phenyl)-2¢2, %’B’H?HW%‘I‘?H@P‘XI‘B?%‘“‘%F’ addition of 5 nl of

e&&&mgmha; ﬁ)r\aﬂﬁrdma%s%hﬂge@%@f4-cmaﬁb-s-u-(3 4-
urified with 15 columm (silica gel, hexape; Et OAc
dlﬂuoro—@hg}yl)-g 2@?‘9@%@'5?@"@' {-pyrimidine ?3 3mg, 0.1mmol), 4-borono-L-

phenylalﬁﬁh@ "(ﬁBQ R‘yiﬁﬁinﬁi)zl Yﬂxl)of{aéetoﬂi@ﬂil@)éhd 0.7mi of waier. Aqueous sodium

& yl met h -amine, yield 55% An Entys
carbonats.( 3aa IM)ézvaS(azlﬁ a‘?QYF spiugipp felleevardy 3 maf g{eaf wi t h
dlchloroﬁé ﬂﬁhé)‘ lgerﬂadmm The reaction vessel was sealed and heated to

4 - met hyl - bi phené {*l nmet hyl ) -am ne (25ng
150°C fcer mlay mxpr@m%oa yg,éhﬁrﬂaﬁ*éon@zwwes quaporated to

dryness. ! C Dxle)ﬂdﬁg‘év Edﬁsnﬁtad NE’& frh!gganc?ﬁt Hen ﬁ&f"wﬁﬁ‘Prep—LC to give

ar bonat e sol ution
10 mg of Jiamineead- (ﬂ-y{65[ 1n63L4 gtﬂamrphenyl)-z 2,2—tnﬂuoro—ethoxy]—pyndm—4-yl}-
phenyl)-Flopi 2 2Rl S{ibial RSNV RRARAALE Rz, CD;0D): 5 3.11(m, 1H), 3.27(m,
1H), 4.19(dd, 1H), 6.78(q, 1H), 7.26{m, 2H), 7.35(d, 3H),7.49(m, 2H), 8.02(d, 2H),8.66(s,

1H).

62




10

15

20

pal l adiunm(11). The reaction vessel was seal ed and
heated to 150C for 5 m ntues by m crowave. Adter
cooling, the reaction mxture was evaporated t

WO 4p3488%3. The residue was dissolved in 2. 5%“‘6?2006’047379
nmet hanol , and the product was purified wwth Prep-LC
to give 19 ng of
2-am no- 3-{4-[6-(3-cycl opent yl oxy- 4- net hoxy- benzyl am
no)-pyrazin 2-yl]-phenyl} 25 propionic acid, yield :
63% H-NNR (400 VHz, CDGOD) S 22(3 311) 3.09(m

PCT/U82006/04V579 6. 20 Synthe3|s of

(25) - 2- Am no-G3: 6-(2 2.2-trifluoro-I-phenvl et hoxy)
pyrimdin-4-yl)g nprgpan%&c acid cr5< OH O 1 NH2
NN NaH (60% » B was added to a sol ution
of 2,2,2-triffuoro-1- phen ethanol (350ny,

2. 03nnDI) i pB ‘ ke was stirred for
20 minutes §
4, 6-Di chi oro-pyri m di ne (300ng, wol ) was added
and then the reaction mxture was he
1 hour. After cooling, the THE ma$gﬁvaoa/“ ed to
provi de a residue, which was dlssolveg n 15 m of
'Et OAc, and then washed with water, and & ied over

A@ﬂxbcuﬁé%gﬁ Bfogb?pzﬂ'tgﬁ)lx?d—mﬂmxmnta‘imd (47 met D8HP ninol), 2-
ve 0y
. o | RHaRPRD Tt iareto el ads (e and

amino- S prof Ry

glacial dcBliy 8cif r(ﬁ le@sa; déclﬂbrc(ui‘etmxm ail) Wacstovala roaa tehpdrg
i 4-chl org

overni g]\?l¥r -tﬁ‘ea @%refcmﬂéwfmaa Yﬁm utf&,wtpnea:‘yh gce(tasta,rﬂ?d washed with water.
The ora&mlé— Iﬂ%ﬂ{v)ls dﬂe@@ﬁ&MﬁS@b ahy fakbad Toe @ﬂﬁt@ was concenirated to give

the °mdﬁ@8‘é4}l?§ 5156 Wi witF EAF G gy%‘é 'ﬁjﬁmﬁ%‘qfo ey

a{exan@aﬁ¥ d&&ﬁ@éﬂgt}xd @Ij/p)vm Givayabbit 200 m@%&'@ﬁﬁbn@f-pﬁmﬂ&-yi) -(3-
rogen di - -

15
cyclope%tariwo‘&mﬁwﬁolmr@w. amine¢ YiidaAlgkosphi nit o-i cP)
74 B3l hPRdBwald Gial, BREAHRB @&ﬁ&ﬁﬁl-pw%n&eﬂb-%ﬂcyﬁﬂﬁentyloxy-4-

heated to 120C for 30 mn te
methox . GapEA A0 826 O L THORDF-borne L BUSpaF iisa GEms 0144

- mmol}, ﬁ]%tm§ &1 thB0.28S hithe) WRstoditS BAR WY ahdwite? (ﬂhlpfblchlorobxs

handl , and the product was purified wth LC
(tnpheny]@hem}gnqj ]@Hﬁdl@ﬂl (5 mg, 0.007 mmol) was added. The via w capped and
stirred a€1 8RN 3- ﬁ.ﬂm&e@, UndePmlorbWhid 148afioh PITRE YdarGbh fhiytire was cooled,
r|n1d|n henyl} propionic acid, yield 11%
filtered rﬁl% r aphiiop)sepgaigd %@(ﬂ.ﬁvezee Bhgse PRopATiYe-HPLC
using YMﬂinPaék @)ﬁs IOOH'.‘JX) tm@n ]ﬁ%cﬂ&nn tﬂﬁb}ﬂﬁgém s@ﬂréﬂt sirstem) The pure

s, 1H), 8. 10( 8. 75(.s
fractions were( concez;':)rated n vacrl?um lehhc product was thl_ebn suspengied in 5 m] of water,

frozen and iyophilized to give the title compound as a trifluoro salt (12 mg, 20 %). TH NMR

~ (CD;0D) & 8.41 (s, 1H), 7.99 (s, 1H), 7.83 (d, T = 9.0 Hz, 2H), 7.37 (d, T = 6.0 Hz, 7H), 6.90-

6.95 (m, 3H), 4.78 (m, 1H), 4.50 (s, 2H), 4.22-4.26 (m, 1H), 3.79 (s, 3H), 3.12-3.39 (m, 2H),
1.80-1.81 (i, 6H), 1.60 (m, 2H). M-+1 = 463.
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6.21. Synthesis of

(2S) - 2- Am no-3- (4-(6-(1-(3, 4-difluorophenyl)-2,2,2-

trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoic acid
WO P0H03E F F ykOH O NH2 NvN 61 WO 2007/ 08 FE3HUS2006/047579

PCT/ US2006/ 047579 Tetrabutyl ammoni um f | uori de ( TBAF:

0.1 mM, 1M in THE was added to a solution of

3, 4-difluro-benzal dehyde (1.42g, 10mmol) and

(trifluronethyl)trimethylsilane (1.70g, 12mmol) in

10 M THE at OC. The m xture mas marned up to room

638p eﬁnmes_aﬁ.@hzmm-&m}fs ed benzv)-

overnlght 5 The product was extracted mnth

di cl or onet hane (3x20mL), the organic Iay’r was

conbi ned and passed through a paqd o~k sifica gel. The
or gani ¢ sol vent was evapor at ed i vell. 98be 1-
(3, 4-di fl uoro-phenyl) -2, gor o- Htthanol , yield
90% NaH (80nmg, 60% 3. was added to a sol ution

(212ng, | nmol , the m xture was
stirred forg20 ' room t enper at ur e:

4, 6-Di chl oro- pygi midi ne (149nmg, | mmol) was added and
then the reactl xture was heated at 70C for 1
hour. After cooli HE was evaporated. The residue

was dissolved in 15 M of EtOAc, and then washed with
T splutidn o (6-broso-ppmizima -yl ayclopetyboxyed-wetitoxyehenzyl)-amine

(70 mg, (ETRNEE oijyén[agét%ﬁﬁmg@?%z%ag 28adBoBhaldehyde (18.5 mmol) and
sodium pirwpbich@d@d@(lt7mE] WBTHmEdiD x'ﬂletp yonaenttated aqyecets dl-ICl was added
dropwmﬁélg%%%tg ngﬁ EHT% rﬁ.{xglm% \%m'taq_ gciréa%gﬂ't) 6 Itgurrs mt rood o emperature It
was thesl iflhiea fGthpdiRyl\Heptatt, Hadhdd with wara(8 0ho 1], dpid ok tiig80,. The

sotvent {33 Byl By athing o Biec it of PRt eh sl gy apin-2-y1)-(3-

cyctopeﬁmte@u«smwxymeng heaaviearhie 3054 crhlly bieldyaahRRGRE séd in the

tion.followed by 5 inol % of

next Steaf‘”dt\g‘?’t! PEY PYHEAREARY phosphi ne) - pal | adi un(.11). The
Tl%i&(bttﬁﬁmvﬁﬁﬁﬂh zam(segblzfg?&pﬁxbe?ﬁeﬂmkﬁ?%ﬂzﬂﬁﬁfétﬁﬂfmme (37
mn er. cool1.n e ClloO
mg, 0,094 L an SIUTHBHRA S COIpEIHon e STy abhedo afford
mg ofméltﬁﬁaqtoﬁ%um %&dnts%f lmtt\hﬁr(eb3oﬁjers Pl ISR Y8 ED 11, 7.85
(4, 250, 7 e G0 -6 01 s B4 17 (o S5 A DR 3 795 30 B 20-3.40

m, d,
e 2315000329 0 A B PR e .

63:24% (énvnthesn_s of (S)-2-Amino-3-(4-(5-((1.3-dimethvl-1H-pyrazol-4-
vhmethvlamineYpvrazin-2-vDphenvhpropanoic acid -

0
| OH
/[N\ NH;
o
4 N~ N _
N}:ﬁfﬁ\H
N
/
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1H), 4.19(dd, 1H), 6.78(q, 1FD 7.26(m 211), 7.35(d,
3H),7.49(m 2H), 8.02(d, 2H),8.66(s, 25 1H). 62 WO
2007/ 089335 PCT/ US2006/ 047579 6. 22. Synth
WO%ﬂgi/ﬂSfSﬁm no- 3- (4- (543- (cvcl opentyl oxy) - eﬁéﬁUgmmﬂsw
met hoxybenzyl am no) - pvr azi n- 2- vl ) phenyl ) pr ouanoi c
acid HN O NNHNO HO A mxture of
3-cycl opent yl oxy- 4- net hoxy- benzal dehyde (417 ng,
1.895 mol ), 2 5 am no-5-bronopyrazine (300 ng, 1.724
mol ), sodi um t dacet oxyborohydride (1.5 eq) and
Aginbtingl ofdgbtingefagli (H-p3razgle-4-natipidrhysiedAd? M &- 143 aump); 2-
s _stirr.ed b e P8 mg,
amino-5-pomeRyEAZifg gg?’br e OlnM BS{) %JH’ ﬂﬁw@l ac eﬁogtg& gln s
1.73mmolpakbglavial dvetiabeid. (137rhue, 2:28gamed in ayleydropemetbprg) (%\’P@P was

stirred atwgqllg%erpﬁ l é\%rg.{jrgg dT(ﬁ Ié Wh rﬂltn\%(,a 4 Sﬁé‘sq?j&ggﬁitéa %tﬁglyl

acetate, x(rﬁh@& v&fxﬂﬂsiiter; dhadrnvexl‘MgE@ﬁ agd fiiteyd- iﬁle(fp@gf@ﬁ@saoﬁqutrated to
give SOOGn%Pg#Dbﬁgﬁoggyfr%zt 9@-%1? %i tcﬁm%*:h\ﬁ 1@8%2&0@ yIRetRf)amine as crude

product, hEdhopaniised duynekt sep nencyioh srithpin) fuathienpurifidagipn. Ceuds yield:
To a 5 mM mcrowave vial, the above
3%.  6-brono- pyrazin-2-yl)-(3-cycl opentyl oxy- 4-

T i SBiym b gy Zagin-2 a)-(1e3-ghbethyl-1 B-py8Zolrtnilipethyl)amine (40 mg,

0.142 xmpgﬁ %%%g}ggrg %ac%g% et 939 S de%f%éaﬁﬁ 31:'25(19%3 av\flafc%}lgrzlgq%g of of

the title éﬂrﬁpOu@dCYhdM e i 7 SHCNMR;WI::}M,@E i FD)PpROE §¢lilEDh 1 87 (4,

20,754 o o e, 157 452D, Y47, 3800511 338 . 2,

2.10 (s, j}qu1 ang7The reaction mxture was cooled, filtered
hrough a syringe filter and then separ at ed by a
reverse hase gg g~ YM

'I'_l' LI \IHI

The nd

atrifluoro salt (12 ng, 20 9. NIV 3aD) S
8. 41 (ss 1H), 7.88 J Hg.o Hz, 2H),
7.37 (d, HzN2 Nea- >¥*05 (m 311), 4.78
(m 1H), ¥750 2¥-4.26 (m 1H), 3.79 (s,

3.12-3. 39 (m 2H)|~,.| N8O 1.81 (m 6H), 1.60 (m
2H) Ml = 463.
NH.

To a 250 ml flask, R-(+)-1-(2-naphthyl)ethylamine (400 mg, 2.424 mmol), 2-amino-
4 6-dichloro triazine (373mg, 2.181 mmol), anhydrous 1,4-dioxane (40 ml), and N,N-
diisopropylethylamine (1 ml, 5.732 mmol) were added and heated to mild reflux for about 4
hours. The reaction was monitored carefully in order to avoid the formation of the
disubstituted produnct. (It was observed that the longer the reaction, the more disubstituted
product is formed). After 4 hours, the reaction mixture was cooled and the solvent was
removed under reduced preseure. Water was added to the residue, and the solution was
sonicated for 2-3 minutes. The solvent was then filtered, washed with water and dried to give

540 mg (83 % crude vield) of the mono-chloride, 6-chloro-N-(1-naphthalen-2yi-ethyl)-

G5



63 WO 2007/ 089335 PCT/ US2006/ 047579 6.23. Synt heSI S

of

Am no- 3- (4- (5-((3-(cycl onentyl oxy) - 4-
%‘3)7’?89335( net hyl ) am no) pyr azi n- 2- yDnhenybur ougﬁ@pgﬁﬁ@wﬂsw
OOCH N~1 NHp N O J(;r I OD To a solution of

(6- brono-pyrazin-2-yl)-(3-cycl opentyl oxy-4-net hoxy- be
nzyl)-amne 5 (70 ng, 0.185mmol) in acetonitrile (10
m ) was added formal dehyde (18.5 nmol) and sodi um
cyanobor ohydride (17 ng, 0.278 mmol). Then,
[1,3,5)isignme:3-disatingqukish &aHEd fas theaeatistepirasptig s withenti firther
purificdfe®. PH ~ 2. The mixture was stirred for about 6 hours

at roomtenperature. It was then diluted with ethy
dcaiguee of (aeidere-Nr{l tnanbibalen(2yl- gt Dn] 1) 3,5 Hrisaine -3 2etiamine (90 mg;

0.300 nwga%_ée}ﬂ g%mggézgﬁ&@m?g @mgng?gg P%WE%gﬂl%?d e%-butyt
5  ester (1@9 1% SSHByhmel)-ahd potassnys dachmnate) (Sawn i .5 Hnime1)(i8 Ssoiropanol (8
ml) wascfeﬁ%%&' b érqﬁ%ht"\@h(éﬁo ‘Hatc'sergrﬂo%}ﬁ& Hﬁderqugce& bf“e%sure and the

out urt puritication
residue 5vas isnepended inogthyl a@:etpte) 'Kt&sogad Imdiiteyécqu vaashea Iwhyeﬂnd acetate,

The ﬁlt{-%é/gv)z%uzur{%xl:ra@m tvel B3 iR £ Bt eC%@H 10) and

cou |ng reac I on as SCH
purifieddfyf ® prep@rativg-167 using a Sunfie GOSN H00XE0ain ID ba%nnl H

10 _(Meong%%/ﬁ?‘%@ﬁ gﬁ?l%) (f%elﬂmgé gxia%?g‘r%s \&%63 c%ﬁ"hﬁ]rﬁg bR of e%grated to
give 504nB0f Yure ptdduet, 33 {4 m-@mn@ﬁl-napmﬂdauwi-ﬁnylaﬂﬁmm 3 Sltriazin-
2yloxy]%!i§e§1y§})21:3%%}2}9:()%?@2@%%?%%05}%n§g ?éiH]ter(?—ll_)'Ltyi _(]éétgr? (éé‘po yield).

T®) atbveprodud ($Q me50.08 Imbol) wad dll'yéo-l*l'dd- ipyrifaero-adetic
. ac1d/d10§§r£§%kﬁ>ﬁhg Erﬁﬁﬁraﬂa ﬁrr%:hth gogpnetre]: %QOI n%gl?tc I”I%e solvent was

15 . removed under reduced pressure. The residue was then redissolved in a mixture of
methanol/water(90:10) and purified by a preparative-LC using a Sunfire C18 OBD
100x30mm ID column (MeOH/H,O/TFA solvent system). The pure fractions were
combined and concentrated under reduced pressure to afford about 4 ml, which was fiozen
and lyophilized to give 4 mg of the title compound as a TFA salt (11 % yield). "H NMR

20  (CD;OD) 6 7.37-7.81 (m, 8H), 7.19 (m, 2H), 6.98 (m, 1H), 5.37 (m, 1H), 4.19 (m, 1K),
3.17-3.38 (m, 2H), 1.56 (m, 3H). M+1 = 445,

6.26. Synthesis of (S)-2-Amino-3-(4-(4-amino-6-((R)-1-(biphenvl-2-y1)-2,2.2-
triflnoroethoxy)-1.3.5-triazin-2-yDphenyDpropancic acid

OO

F

'ﬂ%!mu.

NH2

25 A mixture of 1-biphenyl-2-yl-2,2,2-trifluoro-ethanone (300 mg, 1.2 mmol), borane
tetrahydrofuran complexes (1.2 mi, 1M in THF, 1.2 mmol) and S-2-methyl-CBS-
oxazaborolidine (0.24 ml, 1M in toluene, 0.24 mmol) in THF (8ml) was stirred at room
temperature over night. Several drops of concenirated FIC! were added and the mixture was
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WD 2007/ 089335 PCT/ US2006/ 047579 A m xture of
1, 3-di met hyl - 1H pyr azol e- 4- car bal dehyde (142 ng,
1.145 mmol ), 2 amino-5-bronopyrazine (200 ny,

WO 200788330l ), borane trinethyl arni ne conpl exPEWPB0AGL47579
1. 73mmol ) and gl acial acetic acid (137 ng, 2.29 mol)
i n anhydrous nmethonol (3 m) was stirred at room
tenperature overnight. The reaction mxture was then
diluted with ethyl 5 acetate, washed with water
dried over MpSH and filtered. The filtrate was

stirred ﬁ)? ¢ @ eNnhekednt Brocﬁb’.vﬁas?’;gglﬁgﬂl 18fsio, chromatography $hexane/ethy1
br ono- pyr azi n- di'nmet hyl - | g yrazo
Y

acetate E‘tlf%wq @,ﬁ[ togive g%@g off (lola nylﬂ»p{l-@r,ﬁ g lgeregethaol %96% vield).

"Iﬁﬁ 'gg&{/eleglc&ﬁﬂ‘@9&ﬁg ﬁbpﬁﬁn&wab BissdIVEd Fnl £HRYERDs THF (10 ml).

Sodiumy ydsidg(dS piss é@rfﬁnznyl))wa@ pddedjaliat onge. and- the pH¥lyre was fipred at

. room te‘é&;&d thé%fls? 6A4Quls, THOs %ﬂ@wm& MBSt SEthtd B fablethat

14 coupling reaction described above to afford 19
containgd)a ghspsision o€ 2amihe-4odisblonettriaging (3 90 3e2, 30b52trpmiin THF (20

mi). Tl{]ecf%&% éaf%ﬁx%g (‘aibooz'r”e)ﬂ%r ?alrg?é c‘v%gnigi?) W tﬁ%ﬁ Qdd %EQI the

m1xture]_\1as:]_t}mn dilgied (vath @hylidcetag:. ;[mleaorggng ﬂﬁyegm Waslpd]_\glﬂq water, dried

over M%@gsﬂ\é;&wn cggge&trgte?i g@é%ﬂ%@é %{ %Sudipfoduc 2-ﬁm|1n0-4 £1 -biphenyl-

am no- nan
2-y1-2, 215 tyfly eotefhany- hrohlofo-Biazine.

mQ%ﬂa-ﬁ.ﬁl-ﬁﬁg@%ﬁuﬁ%ﬁgﬁgﬁ%&etﬁgkﬁﬁghkfro—qrihziﬁ’s E40| mg,

0.105 niRagl) pwas S(ﬂﬁectaqu thy| g rSplzeldi aeeplidDGaniipn &. degdritmdoibpye to afford

5mg oéﬁ%%?%oél%TA' ) ‘e‘ic!i‘ I?OE'% 20k W{?}%&ﬁj@s 18 @S 9¥ i, 19),

7.40-7 5 {rﬁm[pp;aze(tﬂmtfam 0% (4] 1H,,4. 52 GR21 My }2-Betl g dBR.AM+1 = 510.

and heated to n1|d refl ux for about 4 hours. The

[sh “}Ct SQR¢ "X@% d g E% 5‘-69(‘1d(%.s-ﬁﬂlu?ﬁgﬁ%hthmen-z-
% bi_i_ﬁﬁ% aci

obser o c e
di substi tut ed product is formed). After 45hours, the

reactlonFn1xture was cool ed and the solvenu was 25
renoved u d pressure. ple atded to
the residud Jlutign we icayed for 2-3

wat er and driFed to gi
t he nono-chl ori de,
6- chl or o- N- ( 1- napht hal en- 2ydHgt hyl ) 65 WO 2007/ 089335
C;.réhgesez—ggc /fg)as 5c70%per iodine (Cul) (299 mg, 1.515 mmol) and Jithium chloride
LiCl) (145 mg, 3.452 mmol) were added under nifrogen to anhydrous THF {60 ml}. The

mixture was stirred at room temperature until a pale yellow solution was obtained. Afier

40.Ng (83 @6crude yi el d) of

cboling to 0°C, methyl vinyl ketone and chiorotrimethylsilane were added, and the mixture
was stirred until an orange color was observed (~20 min). After cooling to about -40°C, a
solution of 3,5-difluorophenylmagnesium bromide {27.65 ml, 13.8mmol) in THF (0.5M) was
slowly added. The reaction mixture was stirred at about -40°C for 0.5 hours, then the cold
bath was removed and the temperature was allowed to rise slowly to room temperature. The
solvent was evaporated and the residue was extracted with hexane (4x20 mi). The collected
extractions were washed with cold 10% aqueous NaHCQO; and dried over NaySO4. The

solvent was evapdratcd at reduced pressure to afford 3,5-diflucrophenyl-1-
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[1,3,5]triazine-2,2-diam ne, which was used for the
next step reaction without further purification. A
m xture of

WO BOEP9850- N- (1- napht hal en- 2yl -et hyl ) -[ I, 3, 5] RGH G20 E7579
,2-diamne (90 ng, 0.300 nmol),
2-tert-but oxycar bonyl am no- 3- (4- hydr oxy- phenyl ) - pr opi.
onic acid tert-butyl 5 ester (102 ny, 0.303 mmol) and
pot assi um car bonate (82 ng, 0.594 mmwol) in
I sopropanol (8 m) was refluxed over night. The

trimethyBRAVIERFA! k&@eS(zr@@v etowndsr, sTeduard yimds sdrich waduseién the
residue was s ended, i n_ethyl acetate. The solid was
successiyq TepaiayWEhRpt “ﬂlfJ’tcﬁ“‘E' hyl acetate. The filtrate

P%r&?%ﬂﬁir&ﬁﬁﬁaﬂ'@ 8068/ 39.06 ix8ssl) m&ﬂethpl @nyfi othar(2 184g,

nmet hanol / wat er (90; 10) and. purified
30.329 mymePayae ?@@dﬂe(ﬂﬁﬁﬁ{?)nd’ t ety PR B (843085 035 mmoD in
methano? ?Ad"ﬁb ket Mﬁ@ﬁ%ﬁ'@ﬂ&gﬁlﬁr& OirY &R resivising Iﬁlspeﬁhen mues @dded a
acti'ons were conbi ned and C ?epﬁrat ol W%u@
solution abﬂiveggqu&: '.bﬁ-@gﬂgqrophenyl- ~trimethylsilyloxy ene ?2 0¥g, mrmol) in
ethyl vu'ﬁ:jr%l é*nh 44 5144182 &5 (AmBARIN S tinder Wi gRbibydtiating and e BisBure was

strred aCapbouigansrRsHpIvsEigc ThHe pold ¥R BURALAPTORER g sliiedpep nd the
filtrate ggnﬁgfn%i%%%%he ot of #2BMaT vehie. Tiereailciug tiitlostivthre was

). was dissolved in trifluoro ac
slowly pauredé undﬁm vigomenst $itariBe. (ieie 1 byl dicthy edisry rlrc‘e}J a‘é}f"*"}‘%g’lﬁ#{&c’-” The
prempltattg g}ﬁ E’%L X e V&Y e RLRRE sohtiR ﬁﬁ $4phvatedRand e sbReBMesk

pressure. The resjdue was then

evaporateé at mbﬂﬂel@i' ESWQWXF glear quide irhﬁ ﬁ?ﬂllpﬂgf)g}'ff%ng é‘ﬂ“‘&r{a
mixture %g Béftfg‘% Qn{i’ %9"? sﬁ‘/g{ ¥EhhbolUddTHwas Sl drepwit8tdBidspension

OH H20/ TEA solvent S stgg%. Th?OWS
of d:chlmdeyﬁmmmmlanmr(é TeohEY famoliia SOMERPRS Agishe
After th% g&‘(ﬂﬁgﬁl w&g g&?gfe@%&% i?:ge g%%ﬁk}%fﬂovéd Bhd st‘i‘!ﬁhg Rva4@8ntinued for 30

rozen to give 4 ng of the title

_minutesc Al mmdnawaapﬁmdsmmme( waten,app dpemesulting NW’QBWG‘P““B was

filtered %q%%g%)l\ée? % aﬁztfég 8%1&?53%51 aJde@iQo frfﬂce 3? %@n@ the(dfude product

was purified Gy ahro8iipgraphy (hsmg(et I g@tatgy—ni(mgg it 3dp to give TE?) mg of 1-
(5,7-aifly Sl RaghdAG 33 tfteh i HE (389490 b Blstch fibiap b fignyctlod selid.

The dHaverketenh (¥§0mg., %@mmpaz‘rasdzssgﬂ% PP b3 A TRl Then,

t 1
e B B o e
and molevalby) siets(AAe7 Ha) vedny ddliﬁdu (The ity sves stipred ot wpm tpmperamre

| for two El@(szﬁﬁ 3011%@{ s £ I{ e F E%QW&LS %en%é&a%'é%duﬂier%s

uene nmmol ) in THE (8nl _
dissolve@itih ¥Rl amid cbﬁcmrateelrmaeatsmﬁ@l weadcmdgilwpwse @éiﬂ e PH ~2. The

mixturemr%ﬁexg éf:xnga%{]eccle A P addhe WELb ALY i st A0 St aHE Sther by-
products. The water layer was basified to pH =~ 10 with aqueous sodium hydroxide (1M), and
was extracted with dichloromethane and the organic layers were combined, dried over
magnesium sulfate and concentrated to afford 290 mg of 1-(5,7-difluoro-naphthaien-2-yl}-
ethylamine (38% yield).

The fresh made amine (290mg, 1.401mmol) was added directly to a suspension of 2-
amino-4,6-dichloro triazine (277mg, 1.678 mmotl) in anhydrous 1,4-dioxane (60 ml), and
followed by addition of N,N-diisopropylethylamine (1 ml, 5.732 mmol). The mixture was.
heated to mild reflux for about 3 hours. The reaction mixture was then cooled, and the
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66 Ali WO 2007/089335 PCT/ US2006/ 047579 stirred for

30 m nutes. The product was purified by Si02

chr omat ogr aphy (hexane/ethyl acetate= 100/0 to 3/1) _

WO M7/g8%E 290 ny of - PCT/US2006/047579

1- bi phenyl - 2-y1-2,2,2-trifl uoro-ethanol (96%yield).

The above al cohol (290 ng, 1.151 mmol) was di ssol ved

i n anhydrous THE (10 m ). Sodi um hydride (55 ng,

1.375 mvol ) was added all at once, and the m xture

was stirred at 5 roomtenperature for 30 m nutes.
solvent Wiraesober ineder naiictdpressuran$ o dhg xediding wes addddawiter #nsk the

. cont ai.ned ensi on~of . . .
mixtare e aioalios Tt P L. 11 o Hee (i e and gt vt
water anél driddl td £ive 305 nig 60 Tlvendw weld) ef tvablose-Mle(®, Stdiflugemm

sk PG . AT A b e oo

directly WitBautifarthapririfitagomashed with water, dried over

T s Poad oRe AR (48 ks o A4 B W olBjcBioa ® HSame

Suzuki cduplinglredotibnt dsi debtrived-abbhotoyatford HEongof theditiepeoduph &Yicld:

-am no-4- (1-hi phenyl - 2-yl| -2 - t ¢4 1 uQr 0- 0XVY.-6- C
17.0%.. [ BRGRAEDOME € ab o €. 708 05 ion Sk By HY 6350 110,
7. saye, KIEG Wil (k) AENeAts (BN 1HY 3JES8Ai hed 2BRAvEs (d,
7'3275%§%éff6rdﬁu§HmH£f th(e tth)Ie cgﬁoﬁ%d. Yi el 3: 9. 4%
3H). M+l 4WR (CD3OD) S 8.18 (d, 2H), 7.86 (m 1H),
7.40-7.52 (m 913), 7.32 (m 111), 7.07 (m IH), 4.32
o, | A iiin R B)(4-(ManinoGk(R.2. 2 GriFludTo-1-(3"

n- 2-
yl ) et hvl am no) - 13,
acid O F OH
t hr ee- neck f |2 i ng, 1.515
) (145, ng, 3.452

St o anhydrous THE (60
m). The 20 m xtu Fmrs]/s irred at roomtenperature
until a pale yel F6w 8ol Ufi on was obtained. After
cooling to OC, nethyl viRy, ketone and
chlorotrinethyl silane-were added, and the m xture
was stirred until an orange col or was observed (-20
mn). After cooling to about -40C, a solution of
T Srdik tfrreusi Hpietinyll rbiphesyldlhrdbaldeigale((200188, 265 1mmol) and

s T TS 0 A Bt S Mg iy
ammoniaUwride {&3mE @ 0F oirgol) at 0°C. The temperature was allowed to warm to
room temperature. The mixture was stirred for 5 hours at room temperature, then diluted
with ethyl acetate, washed WJ.th water and brine and dried by MgSQ,. The solvent was
removed under reduced pressuré to give 660 mg (97% crude yiéld) of 2,2,2-trifluoro-1-{3"-
methyl-biphenyl-2-y1)-ethanol as crude product, which was used for next step without further
purification.

The above-made alcohol (660 mg, 2.481 mmol) was dissolved in anhydrous 1.4-
dioxane (10 rml). Sodium hydride (119 mg, 60% in mineral oil, 2.975 mmeol) was added all at

once and the mixture was stirred at room temperature for 30 minutes. The solution was

transferred into a flask containing a suspension of 2-amino-4,6-dichloro-triazine (491 mg,
2.976 mmol) in 1,4-dioxane (70 ml). The mixture was stirred at room temperature for 6
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25 bath was renoved and the tenperature was all owed

torise slowy to roomtenperature. The solvent was

evaporated and the residue was extracted wi th hexane
WO 298933 ). The col | ected -extractions were MaEBHEH06/047579

with cold 10% aqueous NaHCO3 and dried over Na2SO4.

The solvent was evaporated at reduced pressure to

afford 3,5-di fl uorophenyl -1 67 WD 20071089335

PCTI US2006/ 047579 trinmet hyl silyl oxyal kene (2. 03g,

7.929 mol, 57% crude yield), which was used in the

‘hours. '[%H GERSH WA feBRRel Ohdth Ride fuisisheyenped inf dtityltacemte, which was

Power ed- cal ci um_car bonat 3 806
washed withyretar dged @R S TGen congenged i pye (oD e diiaute
product, ihidh SRltthP ol 5967 §Bha dbERE Piddiict 2ahfiné-4Q; ¥E0gnethyl-
net hano 40 m)) und% EI t rglgcgla
blphcnylaitﬁb@%ﬁ'&lﬂ%et%yrﬁs@wﬂ“ﬁ@&’é‘ﬁ?ﬂ@ ST EN () %e
blSubSi‘llﬁl%h uﬁr'oﬁﬁ‘ct f TR OB PRHRIct was used without further punﬁcatlon
I 'uor o henyI-I-trlnethyIS|IyI xyal k gf%P 39 s
The@zmw;i—(%-mgtbﬁlymp 2-Yig2, %42 uéfgﬁtﬁ oro-triazine
6
onms, SR AN G4 et 08t i
described hbowdbiafford§ nig bf Besidlercnmpoghd.a Y it 0% E NM%GQD:@D) 5
LLtr o} t t
e e
1H), 3.85 oy §), 3008-344 (tm 8D, 283 (s; aH Mﬁlﬁﬂﬂg into 1:1v/v
di et hyl ether-10% aqueous NaHCO3. The precipitate

el g nitfids QshHeaslineRaal(s £ E%El ARG YRS AR R b AfoyT)-
and tfi=_—=arf A VNI reduced pressure
|§%§§L_¥ﬁe' Tuti

to gi solution of resulting
liquid (a mxture of acyclic and cyclicc acetates) in
nmet hanol (4m ) was added dropw _uspenS|on of

p1) in 80%

di chl or odi cyanobenzoqui none ({ ‘
Aﬁta&bthe addi tion

aqueous sul furic aC|d atn0C.

was conpl ete, the j afh was renoved and stirring
was conti nued O wtes. The m xture was poured
into ice wat and |t he '?'esultlng brown precipitate

ed_aAd di®sol ved in acetone. Silica gel
pke a plug, and the crude product was
purified by cKR~qmatography (hexane/ ethyl acetate =

/ /
T T Sl RO RE PRI ATOS (@506 Ao BIrafgpd fiethylamine

(0.557 nhWPnﬁﬁﬁ ﬂ&@hﬂ}oﬁ&h&é mhﬁl)m.slaa&ecﬁsﬂchﬁm-ﬁg)rﬁhﬁ BbaBenyl
ket one 6053 89mmol ). was di ssol ved i n net hanol

chloride (0,354, 2 at oénﬁo g iERES ¥ al(legch?gsmggrcg%temperamre for
3 hours. nm r}uxt&%dalaw&ﬁﬁ&mnﬁ %éiﬂﬁéﬁ&&ﬂéﬁ@@(mnl)ﬁwmmﬂa) saturated

and nol ecul ar si eves wer e added.. The

NaHCOz{20rmbebuigas(20tm Dy &de %Maz% iogpecntyatid tp\gst 042 g of
crude 5-88%-pa5ins 2! dafb B ic fabld B ILEinAtRlYshenyl) anFHE, WiSh was directly

concentrat ed. The resi due was di ssol ved in water and
used in the pextnesdiond aqueous HCl was added dropwise until the

P thrdpyd eziscﬁbéhﬂ{@ac% 4J&ﬁﬁe1ﬁ2§:&§ gﬁe,gm).mda (eu mg 0.61

acet at tO renove the unfini shed ketone and other

mmol), IpgonTone phaEAIRIBe (0 14§ & 0 HASBolM GHEN (53 g Eh (23 m),
Na,CO5 1h.15 89189 UinS WO LENH LY 118 nfidMwav8Rhl. The mixture was sealed

and kept at 150°C for 5 minutes. The mixture was filtered and concentrated. The residue
was dissolved in methanolfwater (1:1) and purified by preparative HPLC, using

. MeOH/H,O/TFA as solvent system to afford 2-amino-3- {4-[5-(3,4-dimethoxy-

phenylcarbomyl)-pyrazin-2yij-phenyl} -propionic acid as a TFA salt (HPLC: Method A,
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was extracted with dichl oromet hane and the organic
| ayers were conbi ned, dried over nmagnesium sulfate
and concentrated to afford 290 ng of
WO 300788933 f | uor o- napht hal en-2-yl ) - et hyl ani nBCT/EBU6/047579

yield). 30 The fresh made am ne (290ng, 1.401mmol)
was added directly to a suspension of 2-
am no-4, 6-dichloro triazine (277ng, 1.678 mmol) in
anhydrous 1, 4-di oxane (60 m), and followed by
addi tion of N, N-diisopropylethylamne (1 m, 5.732

" Retentisiitiye = TI846 min LCHISRG-1 4265t B@ NMRGHOQIMTEL, |DMSUOt16) 8 3.10-3.30

n, 215 Y 028 40 poPndansethe, bace o ihe 63m h-

was renoved under reduced pressure. To the residue
B38. a thesiatof (S mhie-3-f4-(2-andn 4 trifinetorhathyhphenvl)-
2-3 m gtin-1 rignidintfgliphen aeictaeided and
washed with water and dried to give 395 ng (60 %
crude yield) of @-ghloro-N[1-(6,8-difluoro-
napht hal en- I’_;/I] [1,3,5]triazine-2,4-diam ne,
he next step reacti&h 5 directly

(fication. A ' e

was subj ted to
the sane Suzuki asNHescri bed above
to afford 12 ng of the itle product. Yield: 17.9%
"H NVR (CD30D) S 8.14-8:22Nm 211), 8.05 (m 111),
7.92 (m 111), 7.63 (m %ﬁg 7.32-7.51 (m 31-1),
711(m 1H), 5.48 (m | ,24.13(m 11-1), 3.13-3.41
(m 211), 1.66 (d, 10 3H). Ml 465. 6.28.

PR fkloso pyripniding($36% & bmamoll {2 iGperomethyi-phenyl)-

piperidife hijdobhlokiday0.286 ¥ ) ginfisl) \ahd teshum carbonate (0.684 g, 2. lmmol) were

nono- chl ori de (4.'

: dissolve%’_‘?ral xgxle'ggr@)% l%gl’ge nvi éprﬂlﬁlg'gg %&@Cr_gﬂml %23;:51 gfcrowave vial. The

mlxm@amﬂht b1 triCpfee 29 miduka i ahﬁeﬁa;y\dxee &&Q&n‘g Solehbwas removed
an the SR e LSRR B o ERTEL T ol 808 (338050, and
concentPHIBDR gﬂﬁ‘ﬂ{d didd Heertnbadis, 4%1:@5:0'31394 IZ-ﬁiﬂLQﬁ?omah?l-ph enyl)-
plpendn?ﬂen}? o iy -irlagilpizg ‘Egz r B Otgregﬁg thé ?ollo\mng step.
Tmﬂahué@edme 00.42 g);tleg-bomno.phenylalmnne (0.209 g, 1 mmol),
sodium carbonate {0.210 g, 2 mmol), and dichlorobis (triphenylphosphine)-paltadinm{II) (35
mg, 0.05 mmol} were dissolved in a mixture of MeCN (2.5 ml) and H,O (2.5 m!) in a 10 ml
microwave vial. The vial was sealed and stirred in a microwave reactor at 150°C for 6
minutes. The mixture was filtered, and the filtrate was concentrated. - The residue was
dissolved in MeOH and H,O (1:1) and purified by preparative HPLC using MeOH/H,O/TFA
as the solvent system to afford 2-amino-3-(4- {4-(2-trifluoromethyl-phenyl)-piperidine-1-yi]-
pyrimidin-4yl}-phenyl)-propionic acid as a TFA salt. HPLC: Method A, Retention time =
3.203 min. LCMS M+1 486. 'H NMR (400 MHz, CD;0D) & 1.80-2.20 (m, 5H), 3.0-3.16
(m,2H), 3.22-3.42 (m, 2H), 4.22(t, 1H), 4.42-4.54 (m, 1H), 5.22-5.34 (m, 1H),
6.80(s, 1H), 7.40(t, 1E), 7.50-7.60(m, 4H0), 7.68(d, 1H), 7.82(d, 2H).
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with ethyl acetate, washed with water and brine and
dried by MJSO4. The sol vent was 20 renoved under
reduced pressure to give 660 ng (97% crude yield
WO 2003/08938% | f | uoro-1- (3" - met hyl - bi phenyl - 2-y| $CEY 6’1’47979
as crude product, which was used for next step
w thout further. purification. The above-nmade al cohol
(660 ny, 2.481 mmol) was di ssolved in anhydrous 1, 4-
di oxane (10 m ). Sodium hydride (119 ng, 60%in
mneral oil, 2. 975 nnDI) was added all at 25 once
ynthegis of € g ] Hamin o6 uli.u,- oz phitlel &2 -

contalnldg a suspenS|on ofh>
2-anino-4, 6-dichloro-triazine (491

2.976 nunol)

in 1, (70 M ). The stirred at
room t e figr 6 69
PCT/ U QuN{ ol vé#itz was renoved,

and the residue was gsuspgended in ethyl acetate, which
was washed with watMe_=Wried over MySO4 and then
concentrated to give 7 Q0 mg of crude product, which
cont ai ned about 57% of Mi'he desired pr oduct
2-amno-4-( 1-(3' -nethyl -

BiAohmod,6-dichlorg p?riﬁ:iﬂilnbf(ﬂ) m& g, letrhmdy, (B)-€H)-Dn(Dmphthgiin

oy A AR 8 LS b Ty ST bk gt ins

- mixturemdili4-dvatnof. med H20 (4 m) ina 20 m) microwave vial. The vial Was

1. NQ- AL bi phenyl -2-y1-2. 2 2-trifl uoro-
sealed A ERRCHE CTOFT) Wb S vairanapior Syvoy Mapzemoved and
the residueoVls disselvweddd QH TLH0thD, wadhed S.tiﬂuk'ateﬁ (Bmhl)ﬁ&mc (20 ml), dned

eSO oSS SRR el Vyobfne 21

eﬂlyl)-pymm(ﬂh&-z,ﬂdﬁﬁmﬁdmo A1), which Gvaé dire2tt) used. i Srefolldwingstep

?}gémé %Jéel‘%le tn% 2%%)1 %p;ogglo(éﬂenﬁm@ﬁlﬁgss 1(nn1t]nol),

sodium &rﬂ@nat&ﬁ(hﬂ kg Zmadol), and d1chlorob1s(tnphenylphosphme)-palladlum(ﬂ) (25

s, 0N P S L A

microweﬂe viihl. I’ﬂh@wal'ﬁ@saeﬂb& tau.ﬂ etiféd i the e&naﬁm% Yedeteay t mno%r 6

s G395 o S A S T o T ot v
dissolveB ix MaDH apd HaQi (19) 2né puliaey by pedplatitivd SIHIC 35ifte MeGH/HLO/TFA

~as the so?m) ¥s$erfﬁ 8? %&?ﬁde? ?618{1"10’3 Lt»fL?2y\3.a&r181nt€;l-lg—(ol\i\rl(;:‘a(ithEh%If:?lt-:ll351-e:%lliylammo)--

pyrimidin-4-yl]-phenyl}-propionic acid as a TFA salt. HPLC: Method A, Retention time =
3.276 min. LCMS M+1 428, 'H NMR (400 MHz, CD;0D) 8 1.68 (d, 3H), 3.22-3.40 (m,
2H), 4.30(t, 1H), 5.60 (g, 1H), 6.42(s, 1H), 7.42-7.54(m, 5H), 7.72(m, 2H), 7.82.7.84(m, 4H).
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3 hours. The m xture was diluted with nethyl ene
chloride (20 m), washed with saturated NaHCO3 (20
m), brine (20 m), dried (anhyd. Na2SO4) and

WO 29A6¥33¥x ated to get 0.42 g of crude PCT/US2006/047579
5-chl or o- pyrazi ne-2 carboxylic acid
(3, 4- dunet hoxy- phenyl ) -am de, which was directly 20
used in the next reaction. 5-Chloro-pyrazine-2
carboxylic acid (3,4-di methoxy-phenyl)-am de (0.18 g,
0.61 mmol), L-p-borono phenyl al anine (0.146 g, 0.70

682) ) svkidEiblof Ahinot32(3-(2 amind-5-( me (088 1-thablPhalen-2-
g, 1. ¢Re i riafgiN- hién agdRVRiy1 al . The
m xture was seal e an ept at 150C for 5 m nutes.

The m xture was filtered and concentrated. The

resi due ater (1:1) and
purified ng Y MCPHH2O TFA as
sol vent

phenylcarbonyl)-pyrazd - 2y1} - phenyl } - propi onic acid
as a TFA salt (HPLC. Metlhod A, 70 WO 2007/ 089335
PCT/U82006/047579 Ret eMkon tine = 2.846 min, LCVS
M1 423). 'H NMWR (400 N+h DNBC>d6) 5 3.10- 3 30 (m
2H), 3.72 (d, 6H), 7.42-7.62 Iﬁ
B-Agging i4,6- Qqq}ﬂorg pmmedlﬁe ((21213 g, ), mﬂm& rrsﬂpbﬁl en-2yl-
ethyl) ai(z@e AN A9 rﬁm@;ﬁ Q& @éﬁlﬂﬁ’ c@rb()ﬂat(eio ﬁ‘f i ﬂ%ﬁ@%\‘é dRbbived in

pi per| -vllpvrimd eny pf opanoi c
a mlxturmfd A=doxape §7. in?(lj ad Hz@ 7.5 ml) fg-gz 2N migpgpvavs vial bR yial was

sealed aﬂa Qgﬁle&m ﬂ(ﬁCFM 2{5’11:&‘&11&@3 o ﬂq%oefave’lfea&we% ) S%la'er{t Zas removed and

rifluoromnethy pi peridi ne hydrochlorid
the remcl\u@ %@@ol\@dmﬂlﬁ@a&a rebsweghed aﬂﬁb\ﬁ@t@é@mb&i@ (20 mt) dried
(Nazso% ahH‘IEBhéen\éﬁfeﬁ to t.Sﬁ;Q |)c¥:ﬁﬁ mmeaﬁhe&t HIcR1Rd I\H‘lﬁ&hﬁxﬁﬂﬁ(l-

In a m crowave vi al -

' napthalqw&whp@ymayrgmmeewﬂmm@ 1689 220V wes @rpﬁlmused in the

followin@ g&pwave reactor. Solvent- was renoved 10 and the
esidue was dissolved in 5 % nethanol in CH2C12 (20

9 crud Ingermedinte (368X Laproransretenylataning (0219, 1ihmol),
sodium S&Hﬁlﬁ‘até gﬁ 81 ?Tg,di nfo). ppd dictloropisftripheny! )Hl'sosphme)-palladlum(ﬂ) @5
mg, 0.086 pamol |w¢rngssqlvgfym ww&mﬁm& $ oy pl-QiGR.8ml) in a
mmroWé%SnQ'. r'ﬁl%twhéﬁ Wa?;es@afeﬁ 3115] @tufng(!l irpi\ﬂe N cwRe reactor at 150°C for 6
minites. The mixture was filtered and the filtrate was concentrated. _The residue was
dissolved in MeOH and H;O (1:1) and purified by preparative HPLC using MeOH/H,O/TFA
as the solvent system to afford 2-amino-3-(4-{2-amino-6-{methyl-{1-naphthalen-2yi-
ethyl)amino]-pyrimidin-4yl}-phenyl)-propionic acid as a TFA salt (HPLC: Method C,
Retention time = 2.945 min, LCMS M+1 442) 'H NMR (400 MHz, CD;0D) 6 1.70 (m, 3H),
2.92(s, 3H), 3.22-3.42(m, 2H), 4.28(m, 1H), 6.60(s, 1H), 6.72(m, 1H), 7.40-7.92 (m, 11H).
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The crude internediate (0.42 g),
L- p- bor ono- phenyl al ani ne (0.209 g, 1 mml), sodium
carbonate (0.210 g, 2 mmol ), and dichl orobis

WO 407108838y | phosphi ne) -pal l adiun(11) (35 15 RgI/UB200&047579
mol ) were dissolved in a mxture of MeCN (2.5 m)
and H2O (2.5 M) in a 10 mM mcrowave vial. The vi al
was sealed and stirred in a mcrowave reactor at 150C
for 6 mnutes. The m xture was filtered, and the
filtrate vvas concentrat ed. The reS| due vvas di ssol ved

180220(m 5H) (m2H) 3.22-3.42 (m

2H), 4.22(t, 1H), g4 42 & 'Ym 111) 5.22-5.34 (m

1H), 6.80(s, 111), 7. 40(t 1- 7.50-7.60(m 4H),

7.68(d, 111), 7.82(d, lef\' 2 71 VD 2007/ 089335

PCT/ US2006/ 047579 6.31. Synthesis of

2-3mido Aph-dichRr¢ pylididine (0096 £(Rp iﬂm()]),al]h,ahﬂlﬂanrcgl-(ﬁ-methoxy-

A P S T N T

anhydropy mmm:fh (o I(JD ubddér gmttogmmtn)qspb&)a (dI’h)e tdactidn map Isﬁhydl it 80°C for
n {

2 o Y ST A o Rk R R G R

mixture ¥ya {:dnma'aﬁz_d( dndib residad-#iE3olviednth)CHICIA(500n)] washed with water

om BR8] 3B 4B o dg i, «

chloro-6ns2,2-driflumd- (i mettrer yresphthateneds meﬂﬁﬂy grimidiftd@hdine

0 hed b 20
(o'ﬂg)é'ﬁl 31"'25 %%?ﬁé 5 a’ﬁo‘ﬂggﬁiéﬁf‘éﬁegd to a;:‘gsd(t he cz ude.
Thﬁceuah&anhtm‘edlaﬁa (ﬂhlbgp Maﬁdﬁﬁﬁﬂteh?la&ﬁ&m@ﬁhzﬁ% 0.6 mmol),

sodtum, Sl 1A 2 Bt e SRk aciumany
(15 mg, |01®2Hrmﬂﬂ)atrere(cﬁssﬁfve@)m almiimbe roﬁmecmn €NY hdlh @t 7SO (2.0 ml) in a

m:crowa(vg vlia}Jlo Tglﬁ aual waslséa’ﬂcd Istlilrrlré g r@]m%r%w 93 12'e]éctor at %50°C for 6

minutes.diThé hixmbi w4 filtaled apt pRofihinehs Qalckaekitedr( Tllxé reéﬁiﬁe was
s TR G S R e B S e

as the scl/\reat sysesn seaffed Zaﬂﬁlrﬁ:t-B-l(Jl-e{d-anﬁinbl&[m LRENEN- I-GRfilefoxy-
e mxtuyre was filtered

C.for. 6 15.
nphib G 3-5R oY Pt v Rbent T atesieria it Aa e RASIRPLC:
Method C? Retention time = 3,190 min. LCMS M+1 513. '"H NMR (400 MHz, CD;0D) &
3.22-3.42(m, 2H), 3.86(s, 3H), 4.32(1H), 6.88 (m, 1H), 6.92(1H), 7.20(dd, 1H), 7.26(s, 11D,

7.50(d, 2H), 7.63(d, 1H), 7.80-7.90(m, 4H), 8.05(s, 1H):
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di ssolved in MeOH and H20 (1:1) and purified by .
preparative HPLC using McOH H2O TFA as the sol vent
systemto afford 2

- WO 2007/08938- { 4- [ 2- ami no- 6- (1- napht hal en- 2yl - et hBGEHB$2405/047579
pyri mdin-4-yl]-phenyl}-propionic acid as a TFA salt.
HPLC. Method A, Retention tinme = 3.276 mn. LCMS
MF1428. 'H NWVR (400 MHz, CD3OD) 8 1.68 (d, 3H)
3.22-3.40 (m 20 213), 4.30(t, 1H), 5.60 (g, 111),
6.42(s, 1H), 7.42-7.54(m 51-1), 7.72(m 21-1),

6.7348/2'8 ﬁﬂa@ﬁlef -Z-Alzﬁ’nd@ R9-(h)RB A -yimethylamino)pyrazin-2-
BCT Ao ,

(S)- -anlno 6- (nethyl((R) 1- (napht hal en-
2 yI)ethyI)an1no)pyr|n1d|n yI)phenyI)prpan0|c acid
O OHNHR2 CC",%N 11 NT NH2 2.

pyrimdine (0.327 g, 2 mmol),

met hyl - (1- napht hal en- 2y/ﬁfmet

m neyH;0. 360 g, 2

0.7I7 g, 2.2 mmol) were

! 2 4-di oxane (7.5 m) and

PO nﬂ m Browave vial. The vial was

, ¢ at 210C for 20 minutes in a
actor. Sol vent was renoved and the

v di ssol ved in CHQCIZ (50 M), washed with

t 20 dr.i.ed
AeBheeutenan i (et {48 TePaDen A pinba BrgiopyRiihe (024,
5 1.37 muPi)Gike heatl %ﬂfNﬁ@A&hﬂH((ﬂ 44Qz, 2.06 mmol) in dichloroethane (7.0 mls)
o o P B ) bl 781 R 4y ot i
dichlororhithagé, bbﬁ’&hém{vﬁhnﬁ@ I\BN@OI—E) “aﬁhdjﬂ)mth brine, dried over MgSO4, and
concentrétgﬁb &%cggg ?%'AQE% (gi tﬂﬁ%{ OH% 9} gavem é)g )of N-(SD qleﬂw-ﬂb
yhnmhﬂﬁmthgkg L@ﬁﬁﬁaylghosprlng) paIIaQ|un(II)f(25
I tur
10 N Bighom -ty RoRbe s Braar o emiie ol P T SHIrD: ke
bcronopﬂér@llal%%ﬁ? &ﬁ&hgm ang tn&hblb,&ﬁﬁiaﬂﬂﬁrdﬂiﬁxdﬂyﬁﬂﬂfwﬁ?itﬁe dehbhde (3.6 mg,
or m nut es e m X s filtere
0.0052 gy NFGOn B b Ceaacaath retlonls (28 i (085 mis
were hedfibSR0 MefowivdRekloa el 3620 64 5 hﬁmﬂﬂ@d Phie fixmet Yoys concentrated,
d1ssolve£ ysfgr a4 V,Zw?@ég ténjrlce v%th etgég' concent’i’%ed%%d&:%%ﬁ%& Ly prepratwe
15 HPLCt %1@914@ gd-of fnd g???nb%?ﬁ&id‘ mme I4h*264 %nm?mrqglrﬁgmw 8.42 (s, 1H),
8.05 (s, w)rmzs@; zﬂi AR, DB A0 6 %@%(ﬁp?%ﬁ 4P 1%)9333 (m,
1H), 3_2?&)% ’IH?NB M1 442) rH NWR ( 400 MHz, CD30OD) S 1.70 (m

mml ), and cesium carbongte
di ssolved in
H20 (7.5 n1)
sealed a

6.35. Synthesis of (S)-Z-Amlno-3»(4-(5-( nﬁghthalen—z-vlmethxlamino)pirazin-z-
1 yDphenvi)propanoic acid acid

MNJ—QH

2-Napthaldehyde (0.6 g, 3.84 mmol) and 2-amino-5-bromopyrazine (0.56 g, 3.201
mmofl) were treated with Na(OAc);BH (1.02 g, 4.802 mmol) in dichloroethane (15.0 mis) and
acetic acid (0.5 mis) for 18 hours at room temperature. The mixture was diluted with

dichloromethane, washed with 1.0 N NaOH, washed with brine, dried over MgSQOa, and
75
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2.92(s, 3H), 3.22-3.42(m 2H), 4.28(m 1H), 6.60(s,
111), 6.72(m IF), 7.40-7.92 (m | IH. 73 W
2007/ 089335 PCT/ 1JS2006/ 047579 6.33. Synthesis of -

WO e 0893 Ri no- 3- (4- (2-ami no-6-((S) -2, 2, 2-tri f PUHUS2NG/PEST
met hoxvnapht hal en- 2- yf et hoxy) pyri m d| n-4-yl ) phenyl) pr
opanoic acid O OH\ \ Ol N2 FF F NN N H2
2-Amino 4,6-dichloro pyrimdine (0.096 g, 0.6 mmuol),
2,2,2-trifluoro-I|-(6-nmethoxy- 5
napht hal en- 2-yl ) -et hanol (0.140 g, 0.55 mmol), and

concentred. ((ﬁ@o:ﬂﬁhogfhpﬁS) (5Bl Eroae eHagdet) gave (edthy drmouso-N-
di oxane t(h;(}g u:1[1der a nitrogen atnosphere. The
(naphthalerzéiigH Ey’s“%lln B4 80C for 12 hours, cooled to
3- B%&&m@aﬂmeﬁ,z@mbmmemﬂtmmma% 0(667 2ombY), L-p-

boronophasURnQ LB ENS | Fres RS e e Ejoride (13 ms.

0.019 m¥RNENa,EB0(0113 ¢, 17 ﬁﬁn&l?,&ceﬂo)utﬂrel @ dnlémﬂsm)ﬂr €nails) were heated
concentrated to afford.the ude. | nt er nedi atﬁ_ge Q fved in
in » micknTREGIqERL 359G TP Y TERHG Y7° ST el dsss)

1.0N Hgi )wﬁhélpﬁ‘)ﬂ:e RithicieR] dbndethAed, raessowd &le)at}mmg filterzd and

Irectl yusedlnthefollovvlng cr
concentintaddoria B2 § o tho Ogytioned GomBREND. WHAmy £ oo MR (CD:0D) 8

8.51 (s, mllrféif & dﬁ),@.m,)sﬂ), SO (WN5ED! LIS, Q}I)Or; 3@@, 95),5.58 (m,

1H), 3.28i(ehLBP.obi s(tri phenyl phosphi ne) - pal | adi un(11) (15
ng, 0.021 mol) were dissolved in a mxture of MeCN

6960 §maido %&tm&omaﬂﬂnﬁnmﬁfwmmﬂaﬁ:
Vi dl YaSthaaht ﬁi;f.#%i éuvlipeendHdi€ ayidve react or

at 150CT1or o mnutes e mxture was filtered and
the filtrate was concentrated. The residfe was

di ssol ved in MeOH and H20 (1:1)
preparative HPLC usi ng McOH H2
systemto afford

2-ani no- 3- (4-{2-am no- 6/[2 2

t h@Hsol vent
2-trifl uoraf-(G met hoxy

napht hal ef et hoﬂ/] FN/H m di n- 4-yl phenyl )-prop
ionic acid FA salt (HPLC. 20 Method C,

&?% I gg (f:;alﬁéh@ea?pﬁ{n g&;}gnw Sablz%n—gwl_sp anylSpro anoic
acid (0.5 g?d iais?&mﬁ) &&s fr8ated With HeMDabdidg (877mg,0£( ge mﬂd)l), and boc-

| .50(d, 21D,
anhydridgs G i, (D in diopve 6 kol 6o 0°C. The niixturt as warmed

to room%&gﬁéﬁt%g@gﬁ Qﬂ?e'w&'enu ght. The mixture was concentrated, and partitioned
between EtOAc and H,O. The aqueous phase was acidified to pH = 1 with 1.0 N HCl and
extracted with EtOAc. The organics were combined, washed with brine, dried over MgSOq,
and concentrated to vield 48 mg of the captioned compound.

6.37. Svymthesis of (S)}-2-Morpholiroethyl 2-amino-3-(4-(5-(naphthalen-2-
imethylamino)pyrazin-2-y)phenvl}propanoate

oaa
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6.34. Synthesis of
(S) - 2- Ami no- 3- (4- (5- (bi phenyl - 4- Vi met hyl am no)erazin
-2- ypphenyl ) propanocic acid O H I NH2 Na NN H

WO 208338 benzal dehyde (0.3 g, 1.65 mmol) andPCT/US2006/647579
2-am no- 5- bronopyrazine (0.24 g, 5 1.37 mmol ) were’
treated with Na(QAc)3BH (0.44 g, 2.06 nmmol) in
di chl oroethane (7.0 ms) and acetic acid (0.25 ms)
for 18 hours at roomtenperature. The m xture vvas
diluted with dichloronethane, washed wth 1.

| <s;aﬂﬂremmmommms-mmmmeu@smeﬂaﬂgmm)pmzm-}
y)pheny %30?@%%%34‘:89@;3 %&ﬁ(ﬁﬁnﬁﬁﬁhﬁ (05l PoxyBtMaorphdiie (12 g, 0.090
mmol), tyibthiplanyihg (5 :hgp(mbm mmlhaﬁd@mcéna@@e—1~yloxytr13(dlmethylam0)-

phosPhoWﬂg'Pég’%&%}/ : PE1_8En:§ﬁ,’bor og ﬁwy a é% %‘g ﬂi&&ﬁeﬁ:ﬁ@e (3.0ml)

were smaa-cnazaomh);pcrpmé ﬁ:ilﬂhuun's phéqhyabpﬂagpthvmm 6|$| r@&. | Q&80 mmol)

end BOY oy 09 o 5o IR Sl g il L The

mixture Waabeskchitarad Ehd poriAsEvia paert HPLEI to BHEC mgrofShetaptioaed
The m xture was concentrated, dissolved in 1.0 N
compoufife]  washed twice with ether, concentrated and
purlfled by prepratlve 15 HPLCto gl ve 41 rrgs of the
DIRQSEN 2 v iy 3 £

(m 7H). 4, 60 CRETE " 25 (m 1H) . 3.40 (m H),

5. 35 Synt heS|s of

(S)-2-Am nQ - (napht hal en- 2- vl net va am no) pvraz
in-2- y HZN O

2- Napt hal dehyde

2- am no- 5- br onopyra . 01 mmPY' wer e
treated with Na(QAc) 3Bd 3 02 Whml) in

di chl or oet hane (15.0 m s)]j and acetlc acid (0.5 ms)
for 18 hours at roomte Nire. The ni xture was
diluted with dichloronethane, washed with 1.0 N
NaOH, washed with brine, dM™&d over MySO4, and 75

To 4'-bromo-2,2,2-triflucroacetophenone (5.0 g, 19.76 mmol) in THF (50 mls) at 0°C
was added NaBH. (1.5 g, 39.52 mmol). The mixture was warmed to Toom temperature and
stirred for 1 hour. The reaction was compléte by TLC (CH;Cly). The mixture was quenched
with HéO, rotary evaporated to remove most of the THF, and extracted 2 times with CHxCly.
The organics were combined, washed with brine, concentrated to a small volume and filtered
through a plug of silica gel. The silica was washed with CH,Cl; to elute the product, and the
resulting solution was concentrated to give 4.65 g of 1-(4-bromophenyl)-2,2,2-
trifluoroethanol. Yield 92 %. .

To Pd(PPhs), (2.1 g, 1.823 mmol) was added 3-fluorophenylmagnesium bromide (55
mls, 1.0 M in THF, 55 mmol} at 0°C over 15 minutes. The ice bath was removed and the
mixture was stirred for 30 minutes. 1-(4-Bromophenyl)-2,2,2-trifluoroethanol (4.65 g, 18.23
numol) in THE (50 mis) was added over 10 minutes. The mixture was heated to reflux for 3
hours and was shown complete by LC (Smi.ﬁre column, TFA). The mixture was cooled,
quenched with H,O, rotary evaporated to remové most of the THF, and extracted 3 times
with CH,Cl,. The organics were combined washed with brine, dried over MgSQy4, and
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WD 2007/ 089335 PCTI US2006/ 047579 concentr at ed.
Chr omat ography (Si 2, EtQAc : Hex, 1:1) gave O 49 g
5- bronp- N- (napht hal en- 2-yl net hyi ) Pyrazi n- 2-
WO BOEPRRES- N- ( napht hal en- 2- yhnet byl ) pyr azi n- 2- %‘Wﬁ@“?%"@”
g, 0.637 mmol ), L-p- boronophenyl al anine (0.13 g,
0. 637 mmol ), pall adiuntri phenyl phosphi ne dichloride
(13 ng, 5 0.019 mmol), Na2C3 (0.13 g, 1.27 mmol),
acetonitrile (5 nmls) and water (5 nrs) were heated in
a mcrowave reactor at 150C for 5 minutes. The
concenuﬂi?eat mmswm S106 ACBECL Y seal. eg of A2, 2t riglugrE1(3'™
concentrated, dissolved in

ﬂ“"f"blﬂ?@t’ﬁ]a‘?’lé’ kﬂlﬁ?@%@&%:@ concentrated to yield 0.12 g
mfz,ﬂz h&nﬂa@ﬁoL pny&lmpmgd-4wwm9(1 4 B NMRn@IB 1 (50

mls) at Ogﬂ)wasgdggl {%H (gp,)/a ingminst {Jt')oﬂ ﬁ,géi g %”?ggvm%')ol) Zq%qiﬁ;%m was
remowad%:sa%hé Infctude s st@redGor 3 Riif@84.S2-Wmino-4,6- dlchloropymmdme (1.0g,

: S)-2-(Tert-butoxycarbonyl ani no) - 3-(4- t
622 ro o TFT 9l W3 PO FhFE TG HEHUTFY G BATIREO 200 1G5 5 howes:

TEA). Th ture was cool uenched
The reac?g_%' %&%et‘%m n%t hal en 2- t1/ri][1l}1xet ﬁ;r arﬁ gfd,le (f
with brinepadd gittyzohedrBtipgs wpfaﬁ%lrlzcb 1Eheeregnicy WEL® gpmbl ed with

P r r gfdﬁy 61,88 Rrded 1.48
brine, dr r'{lﬁ‘)er %?(55 4b%2&-€£1 Eﬁ%{i?%et 3 2’{?izdl 2c')x ane 8
of4-chlt(r8-ﬁff@,2 AGAHRO- |- @'mmrcd:tlpmyl #lﬁ)q"ﬁwtn@ THEIn-JearRy Yield
73% to roomtenperature and stirred overnight. The
" mxture was concentrated, and partitioned between

4ECHco-ar(@, 22 i flukre- iﬁmwmﬁlwacwxmw& gpine (0.73

5. 1.89 g eopapeeb ity R ATl PaBTRRCH 0 s, 0113

mmol), NS0 (023 B Adl Scomodh mﬁommlﬁde/r@ﬂi}dmﬂBHr@ (1} i) gvere combined
ned co 6..37. o

R R %es}r%lgér§®%§e% LSO 53 Timptes; The

reactlon)bd'affe:b plaebn BN S §Sunfie, J;Gmplab ngipane aas cong@nirped, dissolved

in NaOH} (30 s 0r R Htered, extracted with &%Hﬁr WA L2 Soted to 0°C. ALO
°C, 1.0 REEWVEAI08 xioamz AN Bpiid 65 (asaldiial. eThemixie ts|stimed at

0°C for I3(rl] Snlggtgsz ;u?d- the product was filtered, dried in air, treated with excess 2.0 N HClin
ether, concentraied then triturated with CH,Cl; to give 1.12 g, 99% (95.5 % purity). 385
mgs were pm:iﬁ.ed'via prep HPLC (Sunfire, TFA), concentrated, treated with excess 1.0N
HCI (aq.), concentrated to a small volume and lyophilized to afford 240 mgs of the captioned
compound. M+1 =3527; 'H NMR § (CDsOD) 7.86 (d, 2H), 7.64 (s, 4H), 7.49 (d, 2H), 7.36
(mm, 2H), 7.28 (m ,1H), 7.02 (m, 1H), 6.95 (5, 1H), 6.75 (g, 1H), 4.26 (t, 1H), 3.32 (m, 1H),
3.21 (m, 1H).

6.39. Synihesis of (S)-2-Amino-3-{4-(2-amino-6-(benzylthio}pyrimidin-4-
yhphenyDpropangic acid

| 0
OH

S NH2
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yl) phenyl ) propanoic acid (48 ng, 0.090 mmol),
4- ( 2- hydr oxyet hyl ) nor pholine (12 ng, 0.090 mol),
triethylamne (18 ng, 0.180 nmol), and

WO HeRe9833 azol e- 1- yl oxytri s(di met hyl ami no) - phOEBHRING/ 41379
hexaf | ur ophosphate (BOP, 18 ng, 0.090 ninol), in
di chl oronethane (3.0 mM) 5 were stirred at room
tenperature for 5 hours. Additional triethylamne (18
ng, 0.180 mmol) and BOP (18 ngy, 0.090 mmol) were
added, and the m xture was stirred overnight. The
%i‘}lﬁ‘kﬁ:a (6.9BEENT T airf6l) Wad tRped WitdNAf §6Qan niilRtral oil, 67

mg, 1.66 g}mp]lagg ey ’E%F (f15 trnhl)e:ﬁo(i"a Otrlrlgl%’?e% 298,%’[9 -4 g-dsghloropynnndme 0.2g,

1.22 mméﬁ %)as%g&&h M&a nh%neawae sBréRoeright. | Thardbxark-wa dilutgl with
uor oni pnen

methylempl}leflﬁemsavg Fitraien Sy sien R Bt BYE MO %A °°E°ef““r"‘ted fo
give 0.11Fg &F E—(bé: gltlgﬁb -6(enl o rimidih MEningo
4$ trifl uoroaceto hen 4 19.76
PRI B BRI e A R S o
boronopl?e% PAariiDto) 1 T(hﬂ?"?%ﬁdlﬁ P (PIh; W{Tﬁﬁ 1ﬁ§, Q. Wﬂnmol) Na,COj3 (93
%perature and stirred for hour, . é% 0
me, 0.876 onpi i MeG R PEiCY S Crhelhm s ioaodas 150G R dapipates n o

microwa t'hhé'%@cmfé%&f YorR%APALR ﬁz@ﬁédeﬂﬁé&glEBLCQB givR€0.42 g of the
and extraqted 2 tinmes wth

itlo compenn. At it THATHBAGIOPYS 74 S 7, i 7 s 260,
7.16 (m, §E1$,'_ égr%:gd 195, 288§ Kkhesed & m?oy A, 11)18.10f (8] e a
gel” Si'l Wi

i ca Wwas washe 012 to elute the
prod_uct, and ft ge resul t| ng soI ut| 0 ‘ on_czentrat ed

1 TR ) H . ' -“““3)4 (2.1 g,

1.823 mol ) was added 3 fl uorophenyl magnesi um brom de
(55 ms, iin THF, 55 mmol) at 0OC over 15

m nutes. T c

bath was renmoved and the m Xt ure
was stirred

1- (4- Bronophéen
18.23 nmmol) in THE} (50 rris)
m nutes. The m xt ur&-w :
hours and was shown cwnplcte by LC (Sunflre col um,
TFA). The m xture was OE%:EO' 25 gquenched wth H20

3 4. 65 g,
oc\}/l'(er 10 :

rotary evaporated to refpve nost of the THE, and
extracted 3 times wth Cl2. The organics were
quﬁi%a pRitapmsiBas (MR g1 hrENeas featediwitheNaH/(RO4 in Mideral/dil, 92

mg, 2. 30 mmo qr71/d1Q}§ 7 ngr{)lfj 29 6l1r9u g357 ~Amino-4,6-dichloropyrimidine (0.21
g, 1.26 mmol) was added and the mixture was stirred overnight. The mixture was diluted
with methylenechioride, washed with water, then brine, dried over MgS0Q4, and '
concentratred to give 0.18 g 4-chloro-6-(naphthalen-2-ylmethylthio)pyrimidin-2-amine.
4-Chloro-6-(naphthalen-2-ylmethylthio)pyrimidin-2-amine (0.1 g, 0.331 mmol), L-p-
boronophenylalanine (83 mg, 0.397 mmol), Pd(PPh;),Cl; (14 mg, 0.020 mmol), Na;CO; (77
mg, 0.729 mmol), MeCN (2.5 ml) and water (2.5 ml) were heated at 150°C for 5 minutes in 2
microwave. The mixture was concenirated and purified via prep HPLC to give 57 mg of the
title compound. M+1 =431; 'H NMR (CDs0D) & 7.85 (s, 1H), 7.79 (d, 2H), 7.72 (d, 3H),
7.46 (dd, 1H), 7.35 (m, 4H), 6.95 (s, 1H), 4.58 (s, 2H), 4.17 (m, 1H), 3.26 (m, 1H), 3.11 (m,

" 1H).
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concentrat ed. Chromat ography (Si 2, CH2Cl 2) gave 4.64
g of 2,2,2-trifluoro-1-(3"-
fl uor obi phenyl -4-yl)ethanol. Yield 94 % To

WO 2007089335 i f | uor o- 1- (3" - f | uor obi phenyl - 4-yl ) RERHRA006/047579
(1.4 g, 5.18 mmol) in THE (50 ms) at 0C was added
NaH (60 % in mneral oil, 0.31 g, 7.77 nmmol). The ice
bath was 5 renoved and the m xture was stirred for 30
m nutes. 2-Am no-4, 6-dichloropyrimdine (1.0 g, 6.22
mmol) in THE (25 m s) was added at once. The m xture
6uds seatiadiste (38124 Amirn-Bg4i(2-aminhé-(le(dot-difluaragheny!)-2,2.2-
conplgfiachiet witflin-¢ vhphédvhpepanvictagide was '
cool ed, quenched wth brine, and extracted 3 tines
wi th CH2A Z~ The ics were conbi ned, washed with
brine, dried} NgSnAF and concentr. ed.

yI)ethoxy)pyr|n1d|n- ' 5%
4-Chloro-6-(2,2,2-trif (3" -fluorobi phenyl -4-yl

) et hoxy) pyrimdin-2-a “T@ (O 75 g, 1.89 nmol),

L- p- bor onophenyl al ani neyf0. 47 g, 2.26 nmmol ),

Pd( PPh3) 2C12 (79 ngs, 0.113 nmmol), Na2CO3. (0.44 g,
3§rmﬂlmmi»})enyaﬂ-fﬂmbmﬁhb(bke(tdﬁb whsgraat@witﬂmHHa&ﬂ 83, 4.76

o 5 (SR, Bty B Lo v
methylenesshidr] den(2R STieO0Rakice weye dzdﬂkﬂﬁnécﬁlﬁifer&’(ﬁhrmghtsﬂa:la)gel dink

o e S e B e 2,

1€(B,d-]|0ffﬁio@6bﬁeﬁygﬁ 2,3&1‘1@11016&@11? ®.1HE D At smadiiedastreatéd/with
{l attalned. m ur was .
NaE (SO pypingrl i it P33 PROCE AT (B b R a0 A g 2-Amino-

4,6~dichlbidplyfifrdine ¢77 a1k, 0m7a|mmoi) nmtaadea\hﬂ&mhe xfig8se 2ab stidrddCht 50°C

e S o S S A B SR A 3 bl

(2x). Th¥efLmidd rvirefrb e6mpirRdpiveihcdifith @ien fthdrebrinkl &ied over MgSO04, and

SR 5 o SR G Rl e e

pyrimidi@Rfehie240 ngs of the captioned conpound. M+l = 527;

RCENE: N O ML NN VAT X

" 0.421 mrﬁtSI) 1-B)borérophehfiial ahi%a(m@ afgh @tsoslﬂ%)ﬂ), Bd@Ph{)RCL {18 mg, 0.025
i SILS O
mmo), Naag:Cs 195 11800 2% 0o Dot G- BRUhAAA W HEG{2) Fihepe hogted at

150°C foy b i@y lin a bdBmive. ahkthilturd was bordantrited abligurifibd Nafrep
HPLC to give 74 mg of the title compound. M+1 = 469; 'H NMR (CDsOD) 8 7.83 (d, 2H),
7.47 (m, 1H), 7.38 (m, 4H), 7.28 (m, 1H), 4.21 (1, 1H), 3.29 (m, 1H), 3.15 (m, 1H).

6.42. Synthesis of (28)-2-Amino-3-{4-(2-amine-6-(2.2.2-triflnore-1-(3'-
methylbiphenyl-2-yDethoxy)pyrimidin-4-vlyphenvihipropaneic acid

iilll " F o
F
F OH

NH,
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78 WD 2007/ 089335 PCT/1JS2006/ 047579 Benzyl ner capt an
(0.14g, 1.11 mmol) was treated with NaH (60%|n

' mneral oil, 67 ng, 1.66 mml) in dryTITF?
WO 2H7/0%33%i nut es. 2- Ani no- 4, 6- di chl or opyri m d ?IE(U'(; 06/047579

g, 1.22 mol) was added and the m xture was stirred
overnight. The m xture was diluted with

nmet hyl enechl ori de, washed with water, then brine,
dried over MgSO™4, and concentrated to 5 give 0.11 g
of 4-(benzyl thio)-6-chl oropyrim di n-2-am ne.

Ao BBRENG-R[Y, El)ziﬁu&rbmd}ﬂ&ﬁbﬁﬁ @long,29a7d me(l)GnlﬂgE (50 mis) at 0°C

was f;tdcii,,?ﬁ;lolﬂ3 9;31—?;%'( ggghu -é%:gfg[rl(?l H:gg‘}( el a‘gl g dl ﬁgmwggmture and
stirred 5.1 HonB /FhdFdiBlion w%%ﬁ@te%mCQMZWED e'[[‘hé 311:&!.11*’9 ‘)ras guenched

were heated at 150C for 5 mnutes. in.a

with Hzfhqolgry e \pperaik iodsmesnest ekths i, g Fritel Zupies jyith CH:Cl.
The or v&éi‘e %ﬂiﬁm@dﬂ@asﬂhe& fwith o) cbhdeh@ate® b9 b&ﬁdll thJne—and filtered

(CD3CD)..5 7.8 (d, 2 7. 37 (t
through 3 Hfugg)f ﬂhca gel. 1Bhe %CETM)IS weshgg V{;‘%h C&IZCI_E)to chltq@c (pgoduct and the
resulhng]sautloﬁvgag cbheenbidled 3-g2¢% 4.85 g B (4DrddophnylR),2,26. 40.

nt hesi s of
MﬂUOT?@a@JAFFM@%z?/% (2- am no- 6- (nanht hal en- 2-

ﬂ&\ﬂobﬂb&)lﬁ‘l@fﬂ:%ﬁbrﬂetﬁhﬂdi henyls) 0559y ﬂﬁﬂb? ra%mbgmmc acid

zZ~ ~ - Mer capt onap

(018, @aséngnou_ Flh@}:aﬁ/(éQSt%é’é% G0 B ONGT TR0 D KA oA g, 1.576
mmol), Cﬁtbl—{ (%%nﬁg aﬁ}i‘b Qﬂ??é!_rrgl A fcbsmﬂﬁi%d 8 vk 4 Epéo@for 4 hours. The

oropyri m I ne
reactiori w2éshmval JompistedydEUCARHChe. Whe muxiyraags rs:tq'ifrd; éiétered,

concen&th{!rry[l%Ed li#_ l;:rﬁl g{&a %ﬁgﬁeggaﬁmwﬁﬁ.ﬁ g6l gCHQC]z) to give 0.1 g

enec wat er
of2,2 Ze{mibldef(B'~mgmiplmmd’l-2@d}ﬁ@hﬂllpht Yedd:t78 %i ve 0. 18

ilf«‘engg&&y, 1A RO BRGRZs ¥ BNES S RQ0 P ddTE & 8k &n?aﬁ m-
tolylborbnBhicdd (0.63 £ ph b R RAPYhIETIR (0.1 6200.232 nmaliBd), NzwO3 (0.90

g 8.49 fimbi} Aot cFo Hiid, B (ke Rire LS BORREIN ;B ARk EE o é
microwhga gi(lrﬁ 00T for g@xhnéghté’sg ggltmtfg%tgr]ic\hﬁ\ﬂ(oﬂvﬁc?ﬂ?lemw Wt ¢éCH:CL). |
The mifits B S0, SR WA S BB SPrapioggppbed over

silica g8li (THHOB) tdEIvE 0L 8D g b 2,257 trifthond-1t{BemethylbiphanyiPodyethanol. Yield:
90, Ml =431, 1H NVR (CD3CD) 5°7.85 (s, 11-1), 7.79 (d,
“ 2H), 7.72 (d, 3H), 25 7.46 (dd, 11-1), 7.35 (m
Mtcilr)aiw@lyQﬁﬁhButyldﬂ)moﬂinﬁﬁh(oside ZIBAF 140 Nin(THF 18uL, 3.3 mg,

0.013 mmgl? vsgas add tjé)d m?xtl]ﬁ]é o%—mel 1-biphenyl-2-carboxaldehyde (0.25g, 1.27
mmol) and trifluoromethytrimethyl silane (0.25 g, 1.53 mmol), in THF (1.5 ml) at 0°C. The

reaction was warmed fo room temperature and stirred for 4 hours. HCl (3.0 N, 2.0 mlI) was

added, and the mixture was stirred for 3 hours. The mixture was concentrated, dissolved in
methylene chloride, filtered through silica gel, and concentrated to give 0.15 g of 2,2,2-
trifluoro-1-(3"-methylbiphenyl-2-yl)ethanol.

2,2,2-Trifluoro-1-(3"-methylbiphenyl-2-yl)ethanol (0.15 g, 0.563 mmol) was treated
with NaH (60% in mineral oil, 45 mg, 1.12 mmo}) in dry THF (5 ml) for 30 minutes. 2-
Amino-4,6-dichloropyrimidine (92 mg, 0.5633 mrmol) was added and the mixture was stirred
at 50°C for 6 hours. The mixture was quenched with water and extracted wth

methylenechloride (2x). The organics were combined, washed with water, then brine, dried
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79 WD 2007/ 089335 PCTI US2006/ 047579 6.41. Synthesis
of
(2S) - 2- Am no- 3- (4-(2-am no-6-(1-(3,4-di fl uorophenyf-2
WO 2087/@9835i f | uor oet hoxv) nvri m di n- 4-yl ) nhenvl )RETIGIAH/ 7579

acid F/ 1 FO F'~" FOHO\ \' I NH2 N-,i Ny NH
3,5-Di fl uorophenyl -trifluoronethyl ketone was treated
with NaBH4 (0.18 g, 4.76 5 nunol) in THE (5 mM) for 2
hours. The m xture was quenched with water, extracted
with nethylene chloride (2x). The organics were

over MgSdi and d:pnéelnl:rb&ti&d gi\h:r QUGB of I4th¢xﬁ'o-gie¢2 BPMirifluoro-1-(3'-

nce I\, 46
memylbiﬁ'( Hﬁ&n‘gj ? trifluoroethanol .
4{(113016 63(1 2 B-inﬂﬁdil@ny-@ ﬁe@ylﬁ:ﬂﬂeﬁfrﬁﬂ@l)%bh%%nﬁtﬁn@-ﬂmne

h 60%
(016 8, Y406 rugiofy L w5 moRk b RS ot 4 TP SAIB:CE (17 ms,
0.024 nm.crmtmacoa {mn@pe 880 nﬁnér) AU NO20ME) AXH B 418 €@ 5/ml vere heated
was, added -and the m xture was stirre

ot 150°G 3 3 e B Ao < UPEF e 325 GRReHE Rt DREfA via prep
HPLC tagtvecpisrag bﬁdxe\ﬂtlefboﬂﬁidilﬁli eM-slhé gm. dﬂ NWICD%@B) 5 7.85 (d, 2H),

7.70 & FEBnE 4 T B Gtk a7, 2 s 2Pl s 405K 1R, 6.84 G,

1H), 4.28.(L4 1), 880 (m, 1H), 3.18 (n
4-chl or o- 6((1-?) 4- dl(fTUIg)rophenyl) 2,2,2-trifluoroeth

*%%;1 b

L- p- boronophenylalanlne (110 ng,
Pd( PPh3) 2C12 (18 ng, 0.025 mo

0. 926~ MeCN (2.5 m ’ . éd4.-5 M) were
heat ed a 0oC ﬁor 5 m'n in & mcrowave. The
m Xt un C ent ' ¥el i“ed via prep HPLC
to give 74 ng of tige tijtle conmpound. Mrl = 469; 1H

NI\/R OD) 8 7.83 (&~ 2H), 20 7.47 (m 1H), 7.38 (m
8 (m 1H), 4.21 (t, IH, 3.29 (m 1H), 3.15

%%é;m Pagsiotal SRS S  (gmmol) et pdsdyip e solation of -
bromo—pyaﬂiml-bamhﬁﬁw(}n?g 0Ly i oK \ah @ B¢ el dpiefityToxyl 4 - Rty bthesl dehyde
(127mg, Y 5mBh'if 101 5t P2TaiTdroctichnd By, of HOAC (6611, 2eq. 1.16mmot)
was added, the mixture was stirred overnight at room temperature, followed by addition of 15
m] of DCE. The organic phase was washed with water, and dried over sodium sulfate. The
solvent was removed by under reduced pressure to give 200 mg of crude S—broirno-N-(S-
(cyclopentyloxy)-4-methoxybenzyl) pyridin-3-amine, which was used for the next step
without further purification.

An Emrys process vial (2-5ml) for microwave was charged with 5-bromo-N-(3-
(cyclopentyloxy)-4-methoxybenzyl)pyridin-3-amine (40mg, 0.106mmol), 4-borono-L-
phenylalanine (22mg, 0.106mmol) and 2 m! of acetonitrile. Agqueous sodium carbonate (2
ml, 1M) was added to above solution followed by 10 mol percent of dichlorobis
(triphenylphosphine)-palladium (). The reaction vessel was sealed and heated to 180°C for
10 minutes with a microwave. After cooling, the reaction mixture was evaporated to dryness.
‘The residue was dissolved in 2.5 mi of methanol and purified with Prep-LC to give 20 mg of
(S)-Z—amino—B-(4-(5-3-(cycIophentyloxy-fl-methoxy-benzylamino)pyridjne—3~yl)pheny1)~
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NN ~NH2 80 WD 2007/ 089335 PCT/ US2006/ 047579 To

4' -brono-2, 2, 2-trifluoroacet ophenone (5.0 g, 19.76

nmmol) in THE (50 ms) at 0OC Was added NaBH4 (1.5 g,
WO 307/6233nol ). The mixture was warnmed to r oomfCI/US2006/047579

tenperature and stirred for 1 hour. The reaction was

conplete by TLC (CH2C12). The m xture was quenched

with H2O, rotary evaporated to renove nost of the

TI1F, and extracted 2 tinmes with CH2Cl 2. 5 The

organi cs were conbi ned, washed with brine,

propano‘fcp{lkﬁ M qr N Mﬁl@wﬁ )a@q gg(int Qf-l?q 7(1{:1 QHQI?. 17(m,

I Ca was was

1H), 3. MGEB 3.35&4.069, ﬁﬂéd@.rl(iﬁhfbw (mBtD+heé (my b@hlﬁtﬂ(ﬁg 3H)5 7.4(d, 2H),

7.8, 2%?’( A-Dro pheﬁil?‘?f’g'];i%q%)f ﬁfnﬁifﬁ mgﬁ{?& 5% Miﬂég 2RT:

1.285). % 1-(4-Bronophenyl)-2,2,2-trifluoroethanol (0.13 g,
0.525 mmol ), mtolylboronic acid 10 (0.1 g, 0.736

%E’l )s lﬁhgﬁﬁ Qf"ﬁ-ﬁ(lﬂm%gs- %n‘ﬁﬁo G ngﬂﬂldi@m (P)d) ,

(0.5 7
hours, The
(CH2C12)
concentr
over silica geI (CkQCl
2,2,2-trifluoro-1-(3"-
Y|eId 72 % 15 Alternatijyely,
1- (4- bronophenyl) -2, 2, 2- trﬁfluoroethanol (0.98 g,

‘Bo 8 QolMiBh bf 2éM-bh iyi(ﬁgh@ﬁy@eﬂ@n&e(&;ﬁs) Setads EBOME| 1).35mmaol)

Pd( PPh3) 2Cl 2 6 g,
in THF (Z307) b A0 SOHBN ST QoM Sh 3L 255 20/ reh Hirel botle from

Aldrichf VR isnefhuR Gt beeteghd metrbﬁﬂuﬁg S AWRMRasttirrb8 06 J®hirkRes. A
m nutes. The reaction was vvnco lete by TLC

solution(af3>@r oyomomgthy Rl nheny - Sv%éu%%ﬂeb sheaberngned460me, 1.269.
162mm%bl{ﬁ"1’1ﬁd(1'0911%5313dedfdrb %s@lm &8 eea@ﬁa@ﬁfﬁiﬂ&rm 8Gninutes. The

over 20 silica gel |ve 0. 80

reactionywgs cpnfippqd %}@WI(J(BS?C) F?é‘%ﬂf-‘ﬂ‘ éﬁ9 Imlautw)aé@ %%ﬂr 3 hours at

room teﬂQp%lagn'e i’ﬁe/ teatlibf Wﬁ@hh&ﬁ:]hl‘,d with saturated NH,CI, followed by the
tetrab ut%@anm)nlu | uori de_ ( TBAF 1. in THE 13, ul,
additionnfavaier, (30mip and “ﬁﬁﬁ#@%wﬂg@é@ﬁcﬁ’#{?ﬁ% Fhg opganic fractions

were co?hbf%drb)‘xl:l d@ﬂeﬁ RSBY Na A2 M RRRaP¥de e cgﬁ&ntrlteagt reduced
and trifl uoronethy trlmath_%;é si | ane H%éﬁyl)

pressurelarslszrhwe)'t-Buwl FriE-(625-Smethykd Soxdopsandady

2(d1pheﬂ\ﬁﬁleﬂ@ié}ﬁda1ﬁ1ﬁ f&%@%@igﬂ?ﬂi@ﬁtﬁ{%ﬁ gﬁ%ﬁaﬁf gréphy to provide

theprodlw‘i;@smr@nmgilét irred for 3 hours. The mi xture was
ARPOE9E pRIcBE vidi @@Rilﬂ"ﬁg dl&o“@%%%ﬁﬁgﬁ@ WQthi (ﬁ?—vﬁ-chlom-N -(1-

filtered through [T ca gel, concentrated to %
(naphthgens2yDethyd):- 23;_5.-tnazme—2 4-d1armne (1 00mg, 0.33mmol), tert—bu y1-3-(3 (5.5
dimethy rl',ié-ﬁﬂﬁ&béﬂl(él 2 %E)ﬁéﬂﬁj—ﬂ Q&ﬂfl%nﬁ e QEN3BRho) propanoate (248mg,

0.5mmol, 1.5eq.) and 6m1l of acetonitrile plus 6ml of aqueous sodium carbonate (1M) was

of
bi phenyl 9I ) et hanol .

added to above solution followed by 10 mol percent of dichlorobis(triphenylphosphine)-
palladium(IT). The reaction vessel was sealed and heated to 190°C for 10 minutes with
microwave. After cooling, the reaction mixfure was evaporated to dryness. The residue was
dissolved in 10 ml of THF, to which was added SN.HCI (5ml). The mixture was refluxed for
2 hours in order to deprotect the benzophone and tert-butyl groups. The reéulting reaction
mixture was concentrated and dissolved in methanol (8ml) and purified with Prep-LC to
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2,2,2-Trifluoro-I|-(3 -nmnethyl bi phenyl -2-yl) et hanol
(0.15 g, 0.563 mmol) was treated 30 with NaH (60% i n
mneral oil, 45 ng, 1.12 nmol) in dry THE (5 mg for
WO ZO7/PR%BI es. 2- Ami no- 4, 6-di chl oropyri m di neP{GPSHRp047579
0.5633 nmmol ) was added and the m xture was stirred
at 50C for 6 hours. The m xture was quenched wth
wat er and extracted wth nmethyl enechl oride (2x). The
" organi cs were conbi ned, washed with water, then
brine, dried 81 WO 2007/089335 PCT/ US2006/ 047579
afford IZﬂ'gl’h olfMﬁHm ZﬂO@t‘f-@ﬁmﬁ&ﬁ-{(ﬁ)&G{nh@t@m@-ﬁ-ylﬁﬂg'l@zﬁmo)-1 3,5-rizin-2-
chl or @-

yphenyRpTRDRIGIc, ack yiNT‘éRw ré{n{%%?gwﬁw@z Brh-FYd, 3H), 3.2-3.45 (m,

2 f b1y, 7.9 , 2H), Analytical
;?I_”Cz&&hk%e? {/SP% lﬁ)’&‘t&ﬂi lh?) eﬁﬁ%xlﬁ yr(lmm%—P nsésgfrlnzr?g Analytica

i phen
4 N+igad Wrri./yﬁ )- L- p- bor onophenyl al ani ne (10 ny,
0.487 mol ), Pd(PPhB) 2C12 (17 mg; 5 0.024 mmmol ),

mﬁ.CC%%tﬁésiEEf 2 0A Sido-BI(J-andih 6M-((R) T -Giiaphfiillensdt er
(2.5 ghdthyRin@inbpal tﬁhﬁﬁ_@ﬂ)@m%mm
m crowave. The m xture was concentrated and purified
via.prep HPLC to give 105 ng ofFthe titPe conmpound.
M+l = 523; .. \]

11-1), 7.
7.10 (m

(t, 1H), 3.
Synt hesi s of -
(S)-2- Ami no- 3- (4-(5-(3- (cﬁc/topentyl oxy) - 4-

met hoxvbenzvl ani no) pyri di - vl ) phenyl ) propanoi ¢ aci d

o PseatBhof ispi aiceibin Jiaop Uil cpia 0L dgmmon in

THF (30m!) twes addédia 'sceintloﬂ oS LDBy (rdM g (IEEH, rieq.3- mmme( IB8inhettle from

Atcrion il FIBli A8 Aot CLOREMA A IB DRha A GBS, A

soluhon(@@Ebrpmf—l ADAncrGaRsI)-2 mu:qobememmm E)3. 74wamob)ddé“d-1F 9enl) was

m Xt ur sstlrred overn [ o
saded ofbgrifE So e sy T ok St PR G R pfipuod ar 730
for 30 npihates aﬁaswhwhhedraxvletfhat\md)mrtf;mpmmﬂe far® loooes. Blodiesetion was

quenchegir“élglg%ar?%raﬁ&el\éﬁg \é% vra{gill\iacg fval rn&éﬁr%é)b\%asuac%e{{]_ %%)%ﬁgte\gas extracted
with Et(()Ay @ﬂ@aﬂ},yﬂhdxlye etgamtﬂmnwhrewzgel Sombjmedcand- cBIedmvaeN 2;504. The

solvent bvasf ??nc\ga?'atsi a{j ]}Eﬁi ﬁ#g/hrgssg? )C()t & ! eRe gr’t—%’lggyg %thgl— %1’?11:) er

ﬂuorophmgl)@A@Mﬁéﬂ@&nﬁhﬂegeﬁnﬂm}-bmﬁwhﬁmamhlp@ﬁﬁed by column

chromatography. The product was obtained as a solid.

An Emrys process vial (20ml} for microwave was charged with fert-butyl 3-(4-
bromo-.’z-ﬂuorophenyi)-2-(diphenylmethyiene—amino)propanoate (600mg, 1.24mmol),
Pd(dba)2 (71mg, 0.124mm01), PCy3 (35mg, 0.124mmol), 4,4,4',4',5,5,5',5'-octamethyl-2,2'-
bi(1,3,2-dioxaborolane (346mg, 1.1eq. 1.36mmol) and KOAc (182mg, 1.5eq., 1.86mmol)
20ml of DMF, The reaction vessel was sealed and heated to 160°C for 20 minutes by
microwave. After cooling, the reaction mixture was evaporated to dryness under reduced
pressure. The residue was dissolved in H>O (30m1), extracted with EtOAc (2x40ml), and
purified with Prep-LC to give 220mg of terz-butyl 2—(diphenyhnethyleneamind)-3-(2—f1u0r0-
4-(4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoate.
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(cycl opent yl oxy) - 4- met hoxybenzyl ) pyri di n- 3-am ne

(40ng, 0.106mmol ), 4-borono-L- phenyl al ani ne (22nyg,

0.106nmol ) and 2 m of acetonitrile. Aqueous sodi um
woemieeite (2 nm, 1M was added to above soPEE/PEH06/047579

foll owed by 10 no] percent of dichlorobis 25

(triphenyl phosphine)-palladium (11). The reaction

vessel was seal ed and heated to 180C for 10 mi nutes

with a mcrowave. After cooling, the reaction m xture

was evaporated to dryness. The residue was dissolved

AR BnSs I@Skodéﬁs viat (53m9 Eor&ﬁﬁrcﬁ#ﬁde@@@hﬂg%ﬁ R Ech18ro-N2-(1 -

2
naphitHel AP | 3,5 ciasin- 1 yisnion €69 A2uD: feo§utpets
(diphenyIn@thyl eﬂdﬁﬁﬁn«?mszm}a-ﬂl(@ 2y, f).té%l?an}é@l Q%é%&%émlan-z-

PCTI US2006/ 0
yl)phcnxﬁgr pm Omey 0328 O,q%)g g{a]q;)ci Crmlac(;fl' theﬁ)mtg}q} Ag.lw ﬁq)dmm

carbonald-{2, m8. 13/[)(&9&5 addkd t& ?—qc?rje(s%lutéﬁ %llo\ﬁledzb)s 6 mol lecénts 9

dIChlch&)I%FH}%eE}_'_lRI}Osplpnp@r%)aﬂq_q.lblm(ﬁ) 9’I(l(esreacgq;1 vegs 5»(ag scajq:q} and heated to
190°C fef‘ ?d) )ﬁm&@é, b)"%ﬁ .28 cd¥tihg, 46 2edon mhxfSewas Qvaporated to

nt hesi s

drynesszihﬁmeg@ wa-digsodiyhdrip-16-nl o) THE, (to syifeth AN SECIA2m1) was then

B A o R s e A
groups)¢ éyfter @mrytecaoq of pre sipuns tthy ingriercamshcagstiat, dissdved in

et 55 15 LU 0885 04 A oo

-(naphmalppfsé’wl}mmﬂ)rhmenzmz-yn%ﬂumdh@m@prmbicl aogi NMR:

WW@%@ F Hﬁ’%’ & @“ﬁﬁﬁ?aﬁ B ¥ B, 11, 5.45

(m, 1H)27. d{naytho 7 ichmnidT), 4@121119411), L68(m, 18).58na1pligal HPTUIRT 2.88, M+1:
447(R’I(|1%) was added drop-wi se to the reaction m xture

over m nutes. The reaction was continued at same
3

;- tenperature for 30 n1nutes and Ieft for

wat er (30nﬂ) and was extracted with EtOAc (2x40nt) .
The organic fractions
Na2SO4. The sol vent was then_sQ ated at reduced
pressure and crude ert - But} (3- i met hyl -

3, 2-di oxabori -&Ng%a 2(dthenyInetherne
ami no) propi onat |purified by colum

chr omat ogr aphy the product as a
sem -solid. Hg M\SM rocess vial (20m) for
m crowave was h (R)-6-chloro-N2-(I -

H

A solution of adamantine amine (1 equwalent), 2—amine-4,6-dichloro~[1,3,5] triazine
(1 lequivalent) and diisopropyl ethyl amine (5 equivalents, Aldrich) in anhydrous 1,4-dioxane
was refluxed at 130°C for 3 hours. After completion of the reaction, the dioxane was
removed under reduced pressure. The reaction was then cooled to room temperature, water
was added, and product was extracted with dichloromethane (2x40ml). The combined
organic solution was dried over Na;SQ, and concentrated to afford product, which was used
in the next step without purification.

An Emrys process vial {(20ml) for microwave was charged with adamantine irizine
chloride (200mg, 0.65mmol), 4-borono-L-phenylalanine(135mg, 0.65mmol) and 5ml of
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(napht hal ene-2-yl)ethyl)-1,3,5-tri azi ne-2, 4-di am ne
(100ny, 0.33mol), tert-butyl-3-(3-(5, 5-

di met hyl - 1, 3, 2- di oxabori nan- 2-yl ) phenyl ) - 2- (di phenyl

WO met/bspBEneani no) propanoate (248ng, 0. 5nmol PCHURE6p/7379

and 6m of acetonitrile plus 6m of aqueous sodi um
carbonate (1M was added to above sol ution foll owed
by 10 nol percent of dichlorobis(triphenyl phosphine)

25 palladiunm{H). The reaction vessel was seal ed and
heated to 190C for 10 mnutes with mcrowave. After

acetonitR0) Agﬂeouts Ig@dlﬁﬁ'%&ﬂ)(ﬁﬁté‘g% rlﬁ/DV’@% RMBPY AR sgﬁmon Eollowed by

ryne The resi due wa di'ssolved in 10 m

5 mol pﬁ@em1emom(mewlslwsa@m(eﬂfrml}admnel)m'&leaﬁ%cumsvessel was sealed
and heaEe%ftlo L‘P@ dC ff&'r 2 d’% rt%uxkﬂ)}lr&ﬁgr?\ge{l péﬁ’erf#;ﬁgflﬁ’% % lt'eitaﬁtgon mixture was

enzop one an
evaporatehiotdremess.nChe msaiuwamscrhmbmimﬂm e mokthidres ehd pdrified with

Prep- LG50 58 Bigi P15 sl s, MR, Gt o,

CD;0D3- 022 qm3 3EH,( K6-ars (n; F2EY, R)011d, GEDphR 3L 42n@n, 28, }et (ay 1H),

5: C ' NIV,
4.40(m, al@m%ﬁ#z%e il 5%%@%?%%%1@3‘@ R385t Vo
437(m 1H) 55(m 1H, 7.4(m 1H), 7.6(m 4H),
649( i i i1 @&k (4-(WRLrftn oREE (R, 79
M+1: WMhmiﬁo)ﬁl A5-trBzit-Redipheofpropanocic acid
2- Ami no- 3- (4- (4-am no-6- ((R) - 1- (napht hal en- 2-
HBempytaas 2wl ethys cmuagdmezv@slpyepzrefd oforpingy soipiienp

cyanogl%ﬁg&iﬁﬁ_gfé&w{l xﬂ ﬁ ?an% o @-éy#oﬂen&ﬁépaboﬁ%ld (ll\mmvalent)

a so

and potgssitui pindary bettonidedB S esqmrad@nt,aﬁbimh)em(dry -ByOB, ¥Binohov

vi goro éeﬁr';ééd(a% 3 g@% m!%%?’ e@?erqi:tgﬁ o 4 ﬁijaé)s ? %g%' i%tgﬁ* é\gm %I%ﬂer}eacuon

the mixpyewad aliq)\m;i mcoat to- 17086 teppdratime, arsidhe taangoms gnenched with

' f ' ) ol ut'i o
water. %@B%lgsrgqsl r_gx%nﬁrg%d rrgﬁrf%? %%c_e@l)ﬁ%a%rg oéggmi after e ]i)mng to cool to room
ternperaBurg Abrndetion nilaeﬁre( wosbjoughsto & a:lfedc;dwqddmgsm NaOFh eThen,
impurticE AL BB JTEXWIEE QUL HRUhES m RS BG25H| AN Sme agueous
solution| vedst coaﬂedrmdﬁc; NiHChtvas theh add&i ﬂomdnst pHhe 7t aaxetpaneryenow

ot 5 L4 T e i

and the gcﬂxﬂ@ai obtamnd by Ifétr&uchWIth 9P aymtritpn Qommt»and onbicryathlliued ffom

MeOH {ratfird g Wiiesa P & 2ia B e Tob viad: y FBbE Wiityipbmsomy: &
1.0(d, 3H), WS}@WYBH) 2. 6mmtmnyﬂomtdmh,@mﬁmw) tHY), GIRGa,aIEE); :
AnatytiF BEE 5020 48R T 1.285).

The title compound was prepared from adamantane (2-yl) ethyl cyanoguanidine using

the method shown in Scheme 6.
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chr omat ogr aphy. The product was obtained as a solid.
An Enrys process vial (20nml) for mcrowave was
charged with tent-butyl 3-(4- 20

. WO 099335 f | uor ophenyl ) - 2- (di phenyl net hyl ene-RARGPYHH7?
anoate (600ng, 1.24mmol), Pd(dba)2 (71ng,
0.124mmol ), PCy3 (35ng, 0.124mmol),
4,4,4' 4,5 /5,5 5 -octarhethyl -2, 2" -
bi (1, 3, 2- di oxaborol ane (346ngy, |.leq. 1.36mmol) and
KOAc (182ng, 1.5eq., 1.86mmol) 20mL of DMF. The
6.88.Ct SOEheEs SE(SIMBA sigel -GN flu BaRied L D (dfiHenhren-220
M nut eethylaniing J R aKRIin ALy IRih Dbk diihndidfci €aCt T ON
m xture was evaporated to dryness under reduced 25
pressure. The residue was dissolved in H20 (30ntl),
extracted with Et OAc and purified with
Prep-LC to give 2201y ¢ O
2- (di phenyl net hyl enegm ' ' _
4-(4,4,5,5-tetraneHNyI-1,3,2-dio 3 pain- 2- yl ) phenyl
) propanoate: 84 WO 2p6+/ 089335 PCTI US2006/ 047579 An

with (R)-6-chiord

(napht hal ene et’hyl ) -1, 3, 5-tri azi ne- 2, 4-di am ne
(67mg, 0.22mwk)/ tent-butyl-2-

.éfrjx!lugjlﬁg W)ﬂf? ?%?ﬁﬁﬁ@%%ﬂ%gﬁ%: 6%9531&11511’01}, 2.,4-dichloro-5-

 fluroro parimidériey(1 Ping P SaRhMmo()l2Argsinth A2boiac (Boaing, Ponnes) was

. cetonitrile uepus dium 5 carbonate (2 1
dissolvefliE 1 Atborpne ot pat Hap LEPDR P JOTBlBE By i The Mixture was
stirred i:p_ﬂfeﬁﬁi&owgve reaqtorhat 80°C Ifor lohminutes. 1|"he residue was dissoh}ved in

C or onl trl en S I N - aql . e
om0 {igzay syt o (el brinn (20 SRt (fised and omopptrated
to get thechide@steMedihg oMb R-5-Alubfy-p HORlding.y1j-Eni@akdiéed-yl-cthyl)-

. m xture was evaporated to dryness. The residue was
amme. di ssolved in 10 i of THF, to which 5N HC1(2m ) was

THRud @Rike thedibRe(I50%1g 0 B31a8oll Rhb theg didsolved i BHE of MeCN

( rotection of benzgophaone and tert-butyl 10
and 6mi o SHio0R = SR P e ORh | gt Sty 7 ded byp-borono-
phenylaBhitle 1 3.6, 08BN, 3b&idm EHrSSky/Qd 36 g, TRIchANS and catalytic

amount ét_s %}#lﬁgﬁ%&?ﬁﬂ%ﬁ{r ﬁg%\ﬁg%g-(pgk?giﬁllﬁ%ﬂﬁ ?1 lfa nflg,ro% 11«5%“@815. The
reaction Vid] RaRlthéipdcana-add klihel ity hathRfwake Jedrtdr 4t 150°C faf!7) mBnstes.

: fluorophenxé%gropan0|c acid. NVR '"H NVR (400 MHz,
The con@mr_e theryt r@& 311§|I616 ﬁ%weﬁfomt’ratgc_i ggct sqiqg in MeOH and

"Hz0 (1: B dhd(piifikiby g}'ﬁ%;ge?ant]n(dWBE’Il@usmé MEOH/HRGITE A@s&ﬁ%%l‘g@nt system.

The compned purg @&a@r{ Yepre erf.a%&b)af dgn %ﬁéﬁ;}%{ fpibpiriad on # yophilizer o
give 154 Zaind12: 3={540dcto A0 NRahitialed- A2 Bt Abhibd gﬂwnﬁmnnz-yl]-
0)- .1.3,5:-triazin-2-vl)uhenyl)urouangi C aci OH N
phenyl} Rronionic acid. : H- (400 CD;0D) 6 1.8(d, 3H) 3.2-3.4(m, 2H),
4.35(m, 1H), 5.7(q, 1H), 7.5(m, 4H), 7.6(d, 1H), 7.8-7.9(m, 4H), 8.1(d, 2H), 8.3(d, 1H).

LCMS: M+1=431.
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Y NH2 NN H""HNH2 H A solution of adamanti ne am ne
(1 equivalent), 2-amno-4,6-dichloro-[1,3,5] triazine
20 (1 equivalent) and diisopropyl ethyl amne (5

WO 24UP8P3Ient s, Al drich) in anhydrous 1, 4-di oxBakUSHed047579
refluxed at 130C for 3 hours. After conpletlon of the
reaction, the di oxane was renoved under reduced
pressure. The reaction was then cooled to room
tenperature, water was added, and product was
extracted wth dichl oraonethane (2x40m ). The conbi ned
6.492N56n &b loff 08)-P2Smfliol B4-P¥ i8I teifidoromethyl)-
Conceﬁ&-_lz}_r@ﬁg%ﬁrﬁﬂﬂﬁm Heaypropahieitasidised 25 in
the next "step wthout purification. An Enrys process
vial (20ml) fer_mcrowave was charged w t hQadamantine
trizine chlg
4- bor ono- L-Fpheny
85 WD 2007/ 089385 PC vienitrile.
Agqueous sodi um carbonate (B ni], was added to
above solution foll owed bW N1ol  percent
di chl orobi s(tri phenyl phosphijne) - pal | adi un(11). The
reacti on vessel was seal ed Mdad heated to 190C for 20

- m nutes by m crowave. ﬁ¢ter cooling, the reaction

Birtitid sl i AR AL SR (e O F iRy o

dichiordpyeimitifne { bOMh 0. 6D0mmol)\iné lcdsi@hlafjonatfe (dTpkeld2mmol) was

i B i My 5000 2 SRt e v

stirred id 1116 mléoﬁa(emea&ﬂai ht 210%C4Of B m’iﬂﬁ)es Theododven? $/h) then removed.

The res u§%>as ll}(?d uhﬁ:‘%f::l?a@b\?g? ﬁ gf?tglv%%ter%a mlsl:ﬁ'mg_a-ﬁ ml), dried
mazsoﬂ)&%)icané\mmmﬁ I &é—cﬁ;‘fﬂeﬂﬂtdﬁm@&ate &chloro-N—c;' (F}nfluolr?methyl-
t am no)-1,3,5-triazin-2-Vl)nhenyl)pro
bmvniﬁé ugﬁkﬂlgTﬁxwﬁanantane (2-yl) ethyl
THAHage ﬁﬂbﬁhd’&tﬁ?lﬁ (Phg Mwﬂar.bm) fna WO SooBakl ih BOMIGE MeCN
yani ui v
and 3umi QAT i W ) Sk AR e SIS ISR v eaE P L-p-borono-
phenyla%ht_le\/@ bmtg) 0. 493&111@% a_s&ugmamﬂgtmyoﬁg; Qomgfol)and catalytic
equj val en ri i.n . dr - BuOd, I C
smount &f dhoh ey criaharydhe inaatatma 1) o P, 0.0HB54rppnon. The
reacﬁondamawlxs%&le Eee&é&@icﬁ%tirﬁfd iffthd MecrbRaed icdftor afl 150 Cifut Sihenutes. -
was a 0 GQO room t enper.a
The confaie 1S Pl GG o BLIS TR SRR SR fipariy = HMeOH and H;O
(1:1) and AHFASE by peGardt REFTEOC m&ag&meo%@@mpa&dmmawt@m Mhe
to cool t 0o room tenperature the. reactio ur &
combinggd purg frac BGPRS Wsremqag@_ra ip yagfﬁﬁ:ﬁgfu."tﬁp @'@q onyg, ﬁp zer to afford
2-amind m{ﬂf[!ltdxﬁﬁo Mfﬁf@&ﬁ%%bér&yﬁiﬁhﬁ@ﬁﬁj’rﬁﬁldmmﬁ]uphcnyl}—
propionieact. TR lIligiu\m SE"Eh o) § PSS 28, 4.2¢t, 1H), 4.7(s, 25D,
6.3(s, 1H), 7.4-7.5(m, 4H), 7.6(d, 21, 7.7(d, 2H). LCMS: M+1=432.

6.50. Synthesis of 2-Aminoe-3-(5-(5-phenvlthiophen-2-y-1H-indol-3-
vDpropanoic acid
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solution was cooled to OC, IN HO was then added to
adj ust pHto 7. The pale yellow product was slowy

rashed out in 1120, the m xture was kept
WO?@WP’P@%@ ator for 30 minutes, 20 and the s,ol5[1((‘328(7{%\2306"047579
~obtained by filtration with 92% purity. Conpound was
crystallized from MCOH to afford a white solid (>98%
pure, 48-78%yield). 'H NW (400 MHz, CD3CD): S
1.0(d, 311), 1.45-1.6(m 6H), 4.62-4.8(m 411) 2.0

(m 211), 3.3(m 111), 3.5 (m 111); Analytical
BiRAGInoRH( 2 bno-VHlinddB 2{ylyfprofiopBoicid ((he2( £,t0.671 mmol) was added

to 2.5 o RN o VR ER Rafinsh SHRATEERb ARE ok By e

0. O‘JVSIIlﬁM)IBBZf aylin2 (mwmqs%z RGH1),)3280161(4 757 9nl) wasr (1.5 ml) and |
dicklor PRy Bbophing) pallpiog) @ e WP sl aapveyial was osppod
and Stl.l‘l}eki)aﬁl i ﬁ%ﬂ&iénﬁﬁa)m%mdﬂ ?ﬁarsrfeﬁg;ié yegigion! Reapioromixtaei whs deoled,
fitered papripl st ket Tl pftaies b srooseipse sraroeming HELC
using Ygﬁ%—ggﬁﬁg}ilﬂ D%&?’((:}ga:iﬁ]luIH m1?€gxn€a§mgngfrﬂm ?ﬂlgent s.lystcm). The pure
fractiong W (U BEMFHIoA M A SRt B DET . AHTB P Tl Gpvater
frozen anll Iyophilkawa\ie g‘iﬁttte? mg bfpune phtotltlﬁb PaminsBi6 I(S#i)ﬂeﬁyltﬂiﬁnﬁhcn-}yl)-
winaqE RS RS el ot BN S S el s

1H), 7.162038Kzh, 8H),i 168 (R QM) J.82(d,adD)( Na2S0O4) and
concentrat ed to get the crude |ntermed| ate

i—IGi] 2 —¥|Jlazol-1-

ol ved in 6. Onj of MeCN and
6m of H20|n a 20ml m crowave vial. 9 this solution
wer e added L-p-borono- phenyl al ani ne (}jL73. 6ng,
0.83mmol ), sodi um car bonat e @pmol ) and
catal ytic anount of .
di cbl orobi s(tri phenyl pplspii Rex~ pal 'adi un( 17)
(11.6ng, 0.0166mmol ). £ 15 reaction vial was then
seal ed and stirred in ¥he mcrowave reactor at 150C
for 7 m nutes. Theents were then filtered, and

the filtrate was cog rated and di ssolved in MeOH
and H20 (1: and purified by preparative HPLC using

A

McOH H2O TF @ @ sol vent system The conbi ned -
pure fracti on_wet e evaporated in vacuo and further

A g o6 Tl B tripouBpoe i Gt BeSmr e (shfhazido-
phenyl)-a)teﬂrbﬁlmmdﬂbﬂnﬁaﬁhﬂm%ﬁ)pﬁ&ﬁﬁ wbifl- (m@ﬂg,amsm@qm{zd\mxane 5:1)
was heated ay l}/&)% ma s'\élg.llzed tl.(l:!g)g 9:1?) ovem}ghgt( g.ﬁer 1011)1plet10n of rcgctmn %HCI &
ml) was added and the mixture was stirred for 2hr at 50°C. Removal of solvent gave crude
product which was dissolved in MeOH and purified by preparative HPLC o give 45 mg of
desired product (yield: 29%). 'H-NMR (400 MHz, CD;0D): 8 (ppm) 3.2 (m, 1H), 3.4 (m,
1H), 4.3(m, 1H), 6.9(d, 2H), 7.0(d, 2H), 7.2(m, 1H), 7.3(d, 2H), 7.4-7.55 (m, 6H), 8.0(s, 1H).

6.52. Synthesis of (8)-2-Amino-3-(4-{4-(4-(thiophene-2-carboxamido)phenyl)-
1H-1.2.3-triazol-1-v)phenvhpropancic acid and (S)-2-Amino-3-{4-(5-(4-
(thiophene-2-carboxamido)phenyh)-1H-1.2.3-triazol-1-
¥Dphenvl)propancic acid
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15

4.35(m 1H), 5.7(q, 111), 7.5(m 4H), 7.6(d, 1H),
7.8-7.9(m 4H), 8.1(d, 211), 8.3(d, 111). LQv:
Mt1=431. 87 WD 2007/ 089335 PCT1U82006/ 047579 6. 49.
WO D97e89835i s of PCT/US2006/04757%
(S)-2-Am no-3-(4-(2-am no-6-(4-(trifluoromnethvl)
benzvl am no) pvri m di n- 4- yf phenyf propanoic acid F O
FFOH NV I NH2 NN NH A mixture of
trifluoronethyl benzylam-ne (106.8ng, 0.610mmol), :
2-am no-4,6- 5 dichloropyrimdine (100ng, 0.610nmol)
and cesium carbonate (217ng, 1.2mmol) was dissol
and H20O (6nl) in a 20 m

M cr onave e Mkture was stirred
9 Ht 210C for 25 mnute e SHEHyent
. The residue was diss '
CH2¢22! (50 m ), washed with water N-26-8 ), brine (20
m dried (Na2SO4) and concentrg§ed.

8e i nternediate 6-chloro-N-4"-(t
QenZyl ) - pryri mdi ne-2-4-di am ne. The cr¢
ynternmedi ate (150ny, 0.497mmol) was t hen=e
HINZ. % MeCN and 3m of H20in a 10 Ml num
' b this solution were added L-p-borono- 0
Cphen)ﬂ al ani ne (104ng, 0.497mmv1), sodi um carbonate

A SRR A S s g g )
and (S)G{Ge&@mmmwl)—zw—bﬁtoﬁswbmmpmm 0.49mg) in 5
ml of H?F?%lg?}galnre r(???]{éﬂs hg%e({r%tcf i fal F e r e%tv %é%n (¢ TAQfer éompletlon of

S were
reactiorf, BNtHEL € WWM@MWW@SS@W@ @)11 Fhr gt 897G Nfemoval of

solvent %Eﬁ—ﬁ'&éﬁ?%—d)a& lvééln as g ?%eﬁr fég& gfgn%gaﬁmve HPLC.

Accordihgae TiGMS (Mmﬁm@r&nﬂé&@nhyamgm mometamambtain¢<b@0ta1 yield:

70mg,6%?{)[a2ﬁ§e#%él IBIZ Ec{]fsl ﬁ ug: grret%h@rmgﬁn(gh?%m n02) -pyrimd

carboxaride)phbny P EAY,R, 3-tria2@l- pybphani)prepandic aMRNMR: (400

iz, SR 6 A %4? Fini3; b iy st g Do, Bu] P, as0)

7.0(m, 3D Ghs @118 HMWirddthor prédict SYR)-hestino-dt(4-(5-(4-
(thlopheme%r)np%t%gg%f&@ ;gl} glyﬁ nl)ﬁ &E,é) R -yY)pLenprropanow acid. "H-NMR
(400 MHz, CD30D): & 3.2 (m, 1H), 3.4 (m, 1H), 4.35(m, 1), 7.2(m, 1H), 7.3(d, 2H), 7.5-
7.6(m, 4ED), 7.75(m, 3E), 7.95 (4, 1H), 8.05(s, 1H).

6.53. Synthesis of (S)-2-Amino-3-(4-(2-aming-6-{phenylethynyllpyrimidin-4-
Nphen repanoic acid

NH,

2-Amino 4,6-dichloro pyrimidine (0.180 g, 1.1 mmo}), trimethyl-phenylethynyl-
stannane (0.264 g, 1 mmol), were dissolved in THF (20 ml) and the mixture was stirred at
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OOH N - SI \'\' N H 88 W 2007/ 089335
PCT1US2006/ 047579
2- Ani no- 3- ( 5- br ono- 1H i ndol - 3-yl)-propionic acid
WO rw78%$33y, 0.071 nmmol) was added to a 5 nml nPEFEMAE4757?
vi al , which contained 5-phenyl -thi ophen-2-boronic
acid (0.016 g, 0.078mmol), Na2CO3 (0.015 g, 0.142
nmol ), acetonitrile (1.5 mM) ! water (1.5 nl) and
di chl orobi s(tri phenyl phosphi ne) - pal I adi um (3 ng,
0.003 mmol). Mcrowave vial was capped 5 and stirred
65°C foei2hl EWSGndﬁawdlﬁammlemmmfbm?@nr Soibeent vas reRoeiediapg the
was. co I red through a syringe
raﬂd“eY?ﬁéq?c Ao se%gpg egsby a reverse phase

mfe&pr&leahtetmeﬂi&teqo %g)n@pm@mQhMamei@@m gn! mol)

sodium PO OGP T 0L A SRR Gt B plagiomD 25

5 mg O ommmmmmmnﬁmmm o MaG¥ é3 ml) D (3md) ina 10 ml

mlcmwazg érpﬁli.n Z ed t 2 !BE\P/}E‘?] %"P‘%ﬂ—fcd i lﬁ[zce lix%rﬁg'g\i%reactor at 150°C for 6 rflm.

The mixhire inag Qilltei:’ed)t«in]i-thé Gprnaivas amaﬁntrhtbﬂ NRBsi( 3O & ad/purified by

preparateFIC gwg#ffs%ﬁfﬂ Vg fiporisny ettty sy 2-qping 3140

amino-6ptiehiieiyvay Phyrimidin-4-yi(-phenyl]-propionic acid as a TFA salt. 'H-NMR (400

0 i, OO S b AT R ke b

818{d A mxture of 1-ethynyl-4-phenoxy-benzene (126ng,
5mmol ) and (S) - 3- (4- azi do-
e % - but oxy.car bonyl anmi no- pr opi oni ¢ aci d
"(8%3 M&M di oxane (5:1) was heated at

et ePuRS TR napyEe by el Hihn B o A

herein amdlistest belowed for 2hr at 50C. Rermoval of sol vent gave
crude product which was dissolved._in H and

purified by Q.ée arﬁtlve HPLC to give 45 nyCOES 2/0HPLC Method
desi red produ grmpore fla: 2999 . ' H- NVR (4000%H1) | (Time (min))

(S)-2 . ﬁ 4°>52 (m TH, 3.4 (m 1), 2. 3(jm
dlmeﬂ)aggﬁ&ngy %&}_2_ ég%}:l)%%aﬂgicé% | 111) , 336 d, ZHp (3.04)

Svnt hesi_s| of

'(s)-z-m§153-3-(4Q§‘-£mn%-é-f‘4-ﬁﬁn(e/éﬁéx%&%§%ﬁ%iﬁﬂ foxans 4% Pher sy

ypyrimidin-4-yl)phenyl)propanoic acid

(8)-2~-amino-3-(4-(6-(3-(cyclopentyloxy)-4-
methoxybenzylamino)-2-(dimethylamine)pyrimidin-4- 507 F(3.21)
yDphenyl)propanoic acid

'(S)-Z-amino-3—(4-('5-(3,_4—dimethylbeniylamino)pyrazin-z- 377 C (3.15)
yDphenyl)propanoic acid .
(S)-2—amino-3-(4-(5-(bi.phenyl—z-yhnethylamino)pyrazin-z- 425 D (4.00)
yDphenyDpropanoic acid

(S)-ethyl 2-amino-3-(4-(2-amino-6-(4- 460 F(2.52)

(trifluoromethyl)benzylamino)pyrimidin-4-yl)phenyl)propanoate

(S)~2—amino—-3—(4—(.5~(c)_rclopenryhnethylamino)pyrazin-z- 341 c e
yDphenyl)propanoic acid

(2S)-2-amino-3-(4-(2-amino-6-(3-(2-
(trifluoromethyl)phenyl)pyrrolidin-1-yDpyrimidin-4- 472 A (2.87)
yDphenyDpropanoic acid
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1H1.2,3-triazol -
(S)-2- Amno 3-(4-(5-(4- thio
hene- 2- ear boxam do) phenyl ) -1 H 1. 2, 3-tri

1- vl ) phenvl) propanoi c aC|d and

azol -1

25

WO 3007/pH9835v| ) nr opanoi ¢ aci d 89 WO 2007/ 089335 PCT/US2006/047579

PCT/ US2006/ 047579 O O OH OH NH2 NHZ N N N NN

N'-S HN® HNo ~/ O A m xture of
t hi ophene- 2- carboxylic acid (4-ethyl
(117nmg, 0.49mmmol) and

| f

- phenyl ) am de

(S)- 3 (4-azi do- phenyl) 2-tert-but oxycar bonyl am no-pro

. nl O cl d. LN H20: di joxane
@;S)'?‘a“!“%? 7 §aIﬂ 418 eﬁ%c’%a Qg%ﬁ‘eé‘dl be404/e5Ei gb (2.65)
yiaminojpyrirgfdi fslﬁmece%?é ion, 3N HO_ (5 m)
t4rred for 3hr at 50C
(%)" ﬁ]-am E’%@l*@% Iln'gils {na iz‘-é@éle}?‘riude pr oduct| wA2Zh p/as A (2.73)
yhethoxy, Y)ﬁ’ rﬁ?} bu?‘c ied by prepdrative [HPLC
Accar (retention tine) and [NVR, t
(25)-2-anif6.SL éi%} Qech Pl !
o - | SONET 9 { yi elld: 4540 K (1.34)
dlphenyle T in Bﬁ)&%@%ﬁhﬂg 5O g.céﬂl _
(S).z-mmiu?)z- %ﬁ% %%&%%%m BE;-3:
| -1 -yI Fpbenyl ) # 6002
yhphenyl Kt 28 D) S 3 Ty2 (m
§)-2-amipbl3-(43 QbR 1 %(ém 145(m ),
ettt (1735 §$4w% 641) bl o, <aa1)| " Yoo
8 O Py nnr pr ")dll(‘f_l q
- -4 -zl?-aﬁﬁ%dl fthaphigaen-2-yDethyl -
e o é-@f:ﬂné%mgeé&ahe)nyl NTHRCT, 4, 39881 azol B (329
\n on\z ) propaholc—aci H-NNM. (400 | :
(28)-2- auﬁna-acm@ldrhmof‘ﬁ A -(Tudichapidhalédm 1H), |7.2(m [11-1
yi)ethylmﬁm%ﬁ-dﬁ s”-ldlaan Z%I)ﬂxeﬁﬁgﬁméiﬂmi doid S( rrl 3H) 4%7 95 ( d,’i (1.68)
/Nt oel S0
(S)-2-amihS)3-@- @lﬂéxﬁﬂm%(@*—ﬂaoﬁmmﬁnﬁ-:(-phenyl et hynvl}pyrfim dj B g9
ylmethylémirkd- 3,5 pHesuid-phsaydpopassid atd .
2-amino-3-(4-(4-amino-6-((R)-1-(naphthalen-2-yl)ethylamino)- 447 ' A (2.88)
1,3,5-triazin-2-yl)-2-fluorophenyl)propanoic acid i
(8)-2-amino-3-(4-(2-amino-6-((R)-2,2 2-rifluoro-1-(3'-
methoxyb1pheny1-4-yl)ethoxy)pmnndmuzl-yl)phenyl)prop anoic 539 M (3.83)
acid
(28)-2-amino-3-(4-(4-amino-6-(2,2,2-triflucro-1-(3*-
fluorobiphenyl-2-yl)ethoxy)-1,3,5-triazin-2-yDphenyl)propanoic 528 F (3.41)
acid
(28)-2-amino-3-(4-(4-amino-6-(1-(4-tert-
butylphenyl)ethylamino)-1,3,5-iriazin-2-yl)phenyl)propanoic 435 ¥ (1.82)
acid
(28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(3"-
fluorobiphenyl-4-yhethoxy)pyrimidin-4-yDphenyDpropanoic 527 D (2.09)
acid
(2S)-2—amino-3—(4—(4-amino-6-(6,7-dihydroxy-1—methyl—3,4—
dihydroisoquinolin-2(1H)-y1)~1,3,5-triazin-2-~ 437 B (2.47)
yDphenyl)propanoic acid
(25)-2-amino-3-(4-{4-amino-6-(2,2,2-trifluoro-1-(3'-
methylbiphenyl-4-yl)ethoxy)-1,3,5-triazin-2- 524 D (2.22)
yDphenyDpropanoic acid
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OH NHZ NN NH2 2-Anino 4, 6-dichloro pyrinidine

(0.180 g, 1.1 mol), trinmethyl-phenylethynyl stannane
§0.264 , 1 nmmol), were dissolved in THE (20 m) and
WOLHE R ure was stirred at 90 WD 2007/ 0893BET/US2006/047579

PCT/ US2006/ 047579 65C for 12h.

conpl etion of reaction.

LCMS i ndi cated the
Sol vent was renoved and the

residue was directly used in the follow ng step. The

crude internediate (0.42 qg),

L- p- bor on- phenyl al ani ne

(0.210 g, | mmmol ), sodium carbonate (0.210 g, 2
‘ nmol ) , d_di chl grobi s ;
(?)‘ft;' %ﬂ%ggﬁ%‘h’g‘éég&@e -(g%qlaﬂz?&mﬁfg 1) (25 |5 mgg 0] 036A (2.90)
yhethy P%%%é‘“d’lé ReBDPLOPERYE 8P e of MeON (3 mi) and
' H/70 N 0 Lcrowave, vial. The vial pas
-2 oty i Lrnifr P AR BB | cacf oot [0 a0
YRRy SP BT R he mixture was filtered and the filtrate
. i g ified by
(28}-2~M&o%°_££@5%%9§§§2 B%ﬁ&ggﬁ_ pur| \
T S0 .as siol t $yst

E;Odrob@%%‘?o;@t A H&? S ax‘;ﬂ;h?&nx{é%é_ AL opEaE \$3h EB.07)

am no- 6- phenyl et hynyl - pyrinmi din-4-vyl (-phenyl ] - piopi on

| C. aCH T -£400 10 MHz, CD3CD): S
gfg;iﬁ%ﬁﬁgg%ﬁ%?gw iy% 91(' m 111)i, #530-§.51A (2:67)
- (m_ 6H) ). 8.18 (d. 2H) 654  Addilional
(S)-3-(4AQIRAHNS (RGN PR RO BRI BnRASPRE 8d [USI ng met hods

i K bhe art andloe Eigﬁ .4 Rereiln 488 || steli(2.83)

triazin %gp%ﬂ}@ 2 EHD 0dllj\v/lgf n{i‘io)g(‘ rrpgi?f%%ld( Mt1) I(Tine n
(S)-2-arh@lo- {46 @) - (ithiphalch=3 -4 Dehotathing) 226 G (3.04) |
(trfluordirBRl AR HAARYA FTbAGDDEcanBiodeld ) Pheny! ) pribanpi ¢ 4(-70)

aci ‘
(S)-2-arhiBlo- (A2 -Bfri-6 444 2-chIBroshey(ipereziet-hoxy pheny! ) pi per
yDpyrivhidimalyl)pAdSyIirdp@dic acid o 453 Lo72)
(S)-2-achiBp- 24 -ammind- 64662, 03~ eiflok@pent yl oxy) -l4- L7
phenyletixyIpsyheidb-amjphenyl résknsid &aid am no) pyrli mi*dPn- b- 59

1 (2 211 vl Y nhonvul Y\ nraoanannt o .act A
(2S}24@S%e2kaﬁﬂn$mé;$6{igi?3,Z-dinethylbenzylaniggbpyLazjgt315)
diphenyPut @lavhifs)p @ridhbdin-4-yl)phenyl)propanoic acid : ’
(28)-2-amino-3-(4-(6-(1-(3'-chlorobiphenyl-2-yl)-2,2,2- 528 E(2.35)
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid (.
(28)-2-amino-3-(4-(4-amino-6-(1-(biphenyl-4-y1)-2,2,2- 510 D214
triflucroethoxy)-1,3,5-triazin-2-yl)phenyl)propanoic acid (2.14)
(28)-2-amino-3-(4-(2-amino-6-(2,2,3,3,3-pentafluoro-1-(3-
fluoro-4-methylphenyl)propoxy)pyrimidin-4- 515 N (3.34)
yDphenypropanoic acid
(S)-ethyl 2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro-1-(3'-
methoxybiphenyl-4-yl)ethoxy)pyrimidin-4- 567 N(2.17)
yDphenyl)propanoate
(8)-2-amino-3-(4-(2-amino-6-((S)-2,2,2-trifluoro-1-(3'-
methoxybiphenyl-4-yl)ethoxy)pyrimidin-4-yl)phenyl)propanoic 539 N (3.36)
acid
(28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(3-fluoro-3'-
methoxybiphenyl-4-yl)ethox y)pyrimidin-4-yI)phenyl)propanoic 557 0O (3.52)
acid
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yl ) phenyl ) pr opanoi ¢ acid
(S)-2-am no-3-(4-(5-(bi phenyl
n-2- 425 D (4.00)
WO 2002089835 3- (4- (2- ami no- 6- (4- 460
(trifluoromethyl)benzyl am no) pyri m di n-

F (2.52)

-2-yl rnet hyl am no) pyr azi
yl ) phenyl ) propanoi ¢ acid (S)-ethyl
PCT/US2006/047579

4-yl ) phenyl) pr

opanoat e .
(S)-2-am no-3-(4-(5-(cycl opent yhnet hyl am no) pyr azi n- 2
- 341 C (2.77) yl)phenyl)propanoic acid
(2S) - 2- am no- 3- (4- (2- am no- 6- (3 (2-
{ri one I Q 9,?1 yl) pyrim gi n-4-
(ZS)-Z- 't IO 301 en I
En ek D S
acid  (2S)-2- ani no- 3- (4- (2- ani no- 6- (1, 2, 3, 4- t bt r ahydi onapht
(2S)-2- hE?‘f’j li 3&40%{%‘? A'él Tflﬁg_g?ﬁcﬁb 9-1-(3-methox -5- c| agy 5%
m‘?g’ylbl | 607@’)?1111 i%X)(lég%:v ‘?P nap ht RaPend 2- 45883
ac A (2.73) J| )et hoxy) pyrim di n-4-yl ) pheny! ) pr opanoij ¢
acid %&02 3400 52 454 K(1-34)
(28)-2-agg 2 NGBk : |
methylblgggﬁ%- -8? ﬁyxy p }H}p%'a Iflpr y|) ps3panoi ¢y 3.61)
acid (S) 2 ani no- 3- (4- (2- ani no- 6- ((R) - 1- (4- (benzol bt hi oph
(25)-2- o— - - él 2 2-trifluoro-1-(3'-m th -3- ,
(me);hy?i‘% égﬁ ?gﬂ A E T phenylapr ORpanopqs.2g)
ylypheny §f°pz““81r%aﬁbd 3- (4 (4-ani no-6- ((R)-1- (4'- fret hoxyhi pheny
(28)-2- fg Jrdifio- 201 (2 (cyelopro impthoy)-4- _
ﬂuorcphe\é , 3,/ 13 o%)gygﬁﬁ(%ﬁp% ?) pheny| ) psapanoi cy (1.57)
yl)pheny anolc?cn(dl_ (4-am no-6-((R)-1-(naphthalen-2-yll) et hyl
(28)-2- %{4 (63 (@ (& lg&prmemoxy)-4- | |
fluoroph 4 9( Sidiflla0- (1y|(21p][ |0pa10Ismﬁﬂdl NHI.GZ)
-("4=am no-. uof ona al en-
yDpheny Pl 68\ i
(28)-2- aﬁﬁ'u)ﬁmxl(mﬂiﬂa sle3, @tﬁﬂ\hé}am(ﬁ yl) phenyl) proparoi c
t henyl)eth D)phenyl)propanoic 520 N {1.69
S;i(:lpm S%( E enr%)ﬁo-oxy%m am r%ro)p6m(y():3>)r %‘I uor obi phenyl}- 4- ( )
Vl \.UF.ThV' am nn\- 1 '2 b-triazin-2- MJ Lnb_gh\l!;_p{opanei o
(25)-2 aﬁﬁicdi% @_’-?5—12 Q&uﬁgﬁuom-l -3 '~ﬂuor0b1phenyl-4- B
Yethox o %g,ﬂaﬁﬁwpm@a&& R) - 1- (napht haf en®Z: yl|)
a,g1 no
(28)-2- aé:ﬁ’o—@{#{ﬂ%ﬁhﬁo—%—(@?Zé‘nﬂhdr@xlep#'l-enyl ) pr opanou c adi d 447
methox }383-yl)eﬂaoxy)pymmldm-df-yl)phenyl)propanmc 539 N (3.50)
acid ( ) - 2-am no- 3- (4-(2-am no-6-((R)-2,2,2-4rifluorjo-1-(3
(28)-2-amiidAB R phnyi6-G -Gy abanrylpiphenyir 2yt)- 41 y| } phenyl ) R @.19)
2,2, 2-trifdiirottho 03P yiiin @n8By1)phenyl)propanoic acid
(ZS)-2-amino—3-(4-(2-amin6—6~(1-(4'—carbamoylbiphenyl-z-yl)— 552 N (3.05)
2,2, 2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid ' '
(28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(4-(2-
methoxyphenoxy)phenyl)ethoxy)pyrimidin-4- 555 N (1.55)
yDphenyl)propanoic acid
(2S)-2-amino-3-(4-(6-(2,2,2-triflnoro-1-(4-(2- .
methoxyphenoxy)phenyl)ethoxy)pyrimidin-4- 541 N (1.59)
yDphenyl)propanoic acid
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aci d

(2S)-2-am no-3-(4-(4-amno-6-(2,2,2-trifluoro-1-(3"-

f 1 uor obi phenyl - 2-yl ) et hoxy) -1, 3, 5-tri azi
WO 2007/8%93¥0i ¢ 528 F (3.41) acid
(2S) - 2-am no- 3- (4- (4-ami no-6-(1-(4-tert-

n-2-yl)

phenyl

PCT/US2006/047579

butyl phenyl’) et hyl am no) -1, 3, 5-tri azin-2-yl) phenyl ) pro

panoic 435 J (1.82) acid
(2S) - 2- am no- 3-

f I uor obi phenyl -

(4-(2-amno-6-(2,2,2-trifluoro-1-(3"-

4-yl) et hoxy) pyrim din-4-yl)phenyl) prop

' an0| C (2
(28)-2-3085 3.6 gd?ﬁzd 2 _
(lsopenty élzﬁéﬁi?éﬂm OsfmtSyiribdhetd 01y~ kos N (1.74)
acid dlhydrOISOQUInO|In 2(1H) -yl)-1,3.5-triadin-2- 437 B
, l%ﬂp 1ci d
(25)-3-(1 %LH;{ aets %ﬁﬁ%{] 2.2 (222tr|flu - (3
lil B - 3.
:;iﬁgrz am& rP % 0X , 3, b-tri a2| %@524 D%I( 18)
PIPBAHYS 21 ) pheny! Lprop_anm C aC| d 92 WO 2007/ 089335
0]
(28)-3-(B%6 ¢ %Z' a%@ Zﬁ‘:’ yl-2—yl) :
T AT RGN0
aminopr % 90)
2- (g s leamiale hen 2yl thi o)[pyr i ni dj n- 4-
ﬁglgr% %0 % Bﬁ ﬁ)b@,ﬂc aci d 458 -
-mﬂno rnnn &(? 2 2-trifluora-11-(4"-
(S)-cthyl hléﬁhﬁ@-ta VoY t(gt)m:zgm%ﬁarmdpn 4-yl) pheny} ) prop
tol lethcﬁ!:}@ﬁ"l A i ;} Bphibate 475 -

i 2-am nag- )pﬁ 3-(4- r‘hlnrnnhann\(\\nipre;i I a Yl
(zsyz-axﬁlﬁ&mtmcbﬂmé-ec@ @b&ﬁﬁh&ﬂ@tppanm C acid]453 A (P.67)"
methox 4 z(}é}ctasrbm ﬁ%étﬁ@ﬁﬂyﬁrﬁﬂﬁﬁmh al en- 3- yhpet hyl am (2.97)
Yyphenfprdp: ors a0 7 . .

- AWalaValat-al sV

(2S)-z-aaﬁh@ta-@-(z-ammo-s-(l 4—(cyclopentyloxy)pheny1)- . 1.61)
2,2,2-trifl Rbrodth@RY Pridu -4 §1pheyhbrdpaapietdsad en-2- yPIZt iyt afl (-
(ZS)-Z-atrtmmBL(@qﬁqmﬂkmhrémyénMy)@héaﬂl-?mnyI ) {r oRgRoi £ agidh 67y
tnﬂuoroéﬂxbxé\)p@ﬁm’iﬁﬁh-&yl)phenyl)propanmc acid :

IC\ 2 RO a—\hr \L 216 u _\Ls ell'ﬂ UT Lphcn_)’i ) i P a.
(2S)-2»anune-l3-(445&nhm(3£ﬁ-{7£3 2-trifluoro-1 ~(4 -(3-
methoxyphenoxy)phenyDethoxy)pyrimidin-4- 556 N (1.59)
yl)phenyl)propanoic a¢id
(2S)-2-amino-3-(4-(2-amino-6-(1-(4,5-dimethoxybiphenyl-2-y1)- | 569 S (3.34)
2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyDpropanoic acid T
(28)-2-amino-3-(4-(2-amino-6-(1(4,5-dimethoxy-3"-
methylbiphenyl-2-y1)-2,2,2-triflunoroethoxy)pyrimidin-4- 583 S (3.50)
yl)phenyl)propanoic acid
(28)-2-amino-3-(4-(5-(2,2,2-trifluoro-1-(2"-methylbiphenyl-2- 508 B
yl)ethoxy)pyrazin-2-yl)phenyl)propanoic acid
(28)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(4-(3- ' k
methoxyphenoxy)phenyDethoxy)pyrimidin-4- 541 N (1.64)
yDphenyl)propanoic acid
(28)-2-amino-3-(4-(2-amino-6-(1-(2~(3,5-
difluorophenoxy)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4- 561 N (1.64)
vhphenyl)propanoic acid
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yl) pyri m di n-4-yl ) phenyl ) propanoi c acid
(S)-2-am no-3-(4-(2-amno-6-((R)-2,2,2-trifluoro-I-
433 E (1.77)
WO hweseBast hoxy) pyri mi di n- 4-yl ) phenyl ) pr opanoi RCEHEF206/047579
(2S)-2-am no-3-(4-(2-amno-6-(1,4- 482 A (3.15)
di phenyl but yl am no) pyri m di n-4-yl ) phenyl ) pr opanoi c
acid
(2S) - 2-am no-3-(4-(6-(1-(3" -chl orobi phenyl -2-yl)-2, 2,
2- 528 E(2.35)

tTT i goroethoxy) )SE din-134- yi ) phenyl)p opan0| ¢ acid
(25)-2-arpingy3-p4-EFrpmn ﬁﬂoﬁ‘b %= (bi phenlyt % yl]-2.2.2
methoxyphenoxy)phenyl)ethoxy)pynm 6 (1.58)

yl)PhEHYDPTGIPIa’a@P@é’(dhoxy) 1,3,5-triazin-2-yl)phehyl) propanoai ¢

aci d 510 L)(A 12

(28)-2-amingy 3-04-rppet 82 2, 3.3.3p af f'uor o- |
carbox;;gpg{bl}fh%%%yb). @(191 B}F@i yr | Stﬁ@ﬁ 47 515 N
yhphenyDpropagpoic@eidpheny| ) pr opanoi ¢ aci d (S) - et hyl

ﬁ%ﬁﬁ;?@%;%%ﬁﬂg@mg@%&ﬁg@y@%% o W 1oy

-

(28)-2—&&&20-&(&@.?8 %_&%ugam-?% -me: {b(qﬁleny s 20 Sf Olguo' o-1-(3
yl)emoxm%%'YBREWDPPW?&%&V) pyrimidi n-4}yl) phenyl ) pro

ano oS0
ggt)ﬁg;;‘ggmﬁgné ;% oxy)gégé %—Eﬁ?piwn&ﬁpz%pglﬂly i UHg0- - ( 3Sfd’:.Sl)

acid ot hoxybi phen\L 4-yl)ethoxy) pyrimdin-4tyl)phehyl)pro

=T el

(28)-2- a:%néél.% 3% Ml@yﬁzbﬂiﬁbséy@ y1) phenyl ) pro
553 S (3.6
E:(tlhylm no- 24 fl'a% henyl r,o a,mZo-ut:ri F [ uor o-1j- (3 -( %
et hoxv 5-

(zsyzhaﬁﬁ{obé”(b Qﬁﬁﬁ!&s 2SRRI m di n- 4- {1 ) phenyl ) prop
yliadrf::;z)%%n% . '?1 -(i-ggabm ng-"%—fi'(z 2,2-trifl ot I- (4" -m

25)-2-atBHoDyC @ﬁ%ﬂ&ﬁi%i@aﬁ%ﬁﬁh@ﬁ@ﬂm@mmﬁh y1) phenyl) prop_
gnﬂ)uoroeﬁﬂ@:t}‘)pﬁé%ld\ih {13v19genyBropanoic acid m '

(28)-2-amino-3-(4-(6-(1-(2-(3,5-difluorophenoxy)phenyi)-2,2,2- 547 N (1.69)
trifluoroethoxy)pyrimidin-4-yl)phenylpropanoic acid -

(28)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(4-(4-

methoxyphenoxy)phenyl)ethoxy)pyrimidin-4- 541 N (1.63)
yhphenyl)propanoic acid

(28)-2-amino-3-(4-(2-amino-6~(2,2,2-trifluoro- 1-(2-(4-
methylthiazol-2-y!)thiophen-3-yl)ethoxy)pyrimidin-4- 536 -
yl)phenyl)propanoic acid

(2S)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(5-(4-
methoxyphenylisoxazol-3-yDethoxy)pyrimidin-4- : 530 0314
yDphenyl)propanoic acid S

(28)-2-amino-3-(4-(2-amino-6-(2,2,2-triftuoro-1-(1-phenyl-5-
(trifluoromethyl)-1H-pyrazol-4-yl)ethoxy)pyritmidin-4- - 567 O (3.24)
yDphenyl)propanoic acid -

96




(2S)-2-am no-3-(4-(2-amno-6-(2,2,2-trifluoro-|

-(3'-m

et hoxy- 3-

(et hyl sul f onyl ) bi phenyl - 4-yl ) et hoxy) pyrimdin-4- 617
WO PW7/8893%) yl ) phenyl ) propanoi ¢ aci d PCT/US2006/047579
(2S) - 2- am no- 3- (4- (2-am no-6-(1-(2-(cycl opropyl nmet hox

y) - 4- - |

fl uorophenyl)-2,2,2-trifl uoroethoxy)pyrimdin-4- 521

N (1.57) vyl) phenyl ) propanoi ¢ acid
(2S)-2-am no-

3-(4-(6-(1-(2-(cycl opropyl nmet hoxy) - 4-

TT uor opﬁenyT) Z, -frif]uor oe hoxy) pyr§{m di n-4- 50.7
(28)-2-apginor 3¢ 92~ eéyé Yoh! ?T@'l crd
methylpheny])-3,2, 8- (2,2, 2-tritl wfo-1|- (2NQA-76)
yhphen 1P§‘€il?é‘ﬁ%°3ﬂ£&xy) phenyl )et hoxy) pyri m di n-44yl ) phenyl ) pro
anol O N
(28)-2-af 4. ) .
methylp g ﬁ] Oéi hoﬁ m%er5_4lff(V)F'ﬁuoro [ (3§32fl Horoﬂa.n)
yDpheny} aﬁ'BB?y")c raZ| n- 2-yl) phenyl ) propanoicjacid (2
N 1 fluoro-1-(4"-
(@ irjﬁ%‘% ?5 ﬁ_ %‘)ékm p;ﬁi%ﬁ?’ﬁ%{ 3 aly| ashery! ) pre.66)
(28)-2-3?.% %ﬁ%g‘ g( 43&1&3}3_ 6(1(&1.3(@1-1&5“ barrgsy7l bi phenyl-_
imidaz Egbf)?( %:3 B‘}e“\YPP P&nomfg\(/il ) phenyl ) pr’Jpanoi Cc
gzggil ?%4“ (1'(2%?% ;gtgyloxy 4* éj? o ban®y bi{pheM.78)
(25)-2- a&al?o-g-(a_(sf(h.Ltﬁr(efél&%ﬁd&m.%@hprpﬁewﬁ-phﬂnygglpr PN € en
2.2.2-wiffsifletporypyrimidin 4-yiphenylpropangiogdid | ) L4
(2S)-2~am1ﬂ‘83§11@)(2 QY @Hﬁﬁ&hmw gm di p- 4;13 455§ N .
yl)ethox Ridin¥4-}H RIARSRGK aci d
-2-am nho=3- 9')')tr1f||mrn| (A (')-

(28)-2- mﬂﬁidﬁg))(mﬁ-%&ﬁﬁa{)s emd aﬁﬁémqu;@fa&bﬂsn- #- 541 N

: 20099089335
yi)-2,2 2%}8@%&#&(}@% A SPPRS)REbhoRacikD
(S)-2-amfiZSB ~(8=(3 iAo -3~ (%hf&oﬁ)a)h%nﬂaﬁyﬂ:ﬁidwuo 14(2 .
yl)pheny{)pﬁ(ﬁjﬁﬁﬂic}r/\igm’\(lyz E)h_e,nyl ) et hoxy) pyri m d| n- 4{ I%S&heryl ) pro
PRI APy P T
hydroxybiphenyl-2-yl)ethoxy)pyrimidin-4-yl)phenyDpropanoic 526 -
acid
(S)-2-amino-3-(4-(2-amino-6-(3,5-difluorophenyl)pyrimidin-4- 371 N
ylphenyl)propanoic acid ‘
(28)-2-amino-3-{4-(2-amino-6-(1-(3',5'-difluorobiphenyl-2-yl)- 546 _
2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid
(28)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(3'-fluorobiphenyl-3- 512 .
ylethoxy)pyrazin-2-yl)phenyl)propanoic acid
{25)-2-amino-3-(4-(2-amino-6-(1-(5-ethoxy-2-methyl-2,3-
dihydrobenzofuran-6-yli)-2,2,2-trifluoroethoxy)pyrimidin-4- 533 O (3.16)
yDphenyl)propanoic acid
(28)-2-amino-3-(4-(2-amino-6-(1-(benzofuran-5-yi)-2,2,2- 473 N
trifluorcethoxy)pyrimidin-4-yl)phenyl}propanoic acid
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(2S)-3-(4-(6-(1-(3" -acetam dobi phenyl

-2-y1)-2,2, 2-

tri fI uoroet hoxy) - 2-am nopyri m di n-4-yl ) phenyl ) -2- 566

am nopr opanoi ¢ aci d
Wo(zg) 3%3
trifluoroethoxy)-2-am nopyrixnidi n-
566 N (3.23) am nopropanoic acid

4-(6-(1- (4" -acetamn dobi phenyl 2-y| ) BST/HSH06/047579
4-yl ) phenyl) - 2-

(2S) - 2- am no- 3- (4-(2-an no- 6-(1-(4- cyanophenyl)-2,2,2

- 458 --

trifluoroethoxy)pyrim d| n-4-vyl) phenyl ) pnpanoi ¢ aci d

'(222' sdigi

””QF%? G

Lorxd31
pr .opan

D- .
bat e

52 2 2-trif

=
foly Y v]?e oxv)
(S)-eth 153 zr- %‘?ﬁé pet how
eny-lg op |c aC| d

methoxym
(4-(2-amno-6-(1-(4-(cvcl

uor o- | |
V) Ryl m

ppent vyl ¢

-(1-
di ng43.55)

Xxy) ph

aminoa'fcéi-
(2S)-2-5Hlo)3- (zﬁﬁ- i\b(zlm }Jro—%g;s(ﬁl-m éﬁlylthl?}ill}e?p:{he

yDpher§])€th6x o

hy I9lfr o

banoi c—

(25)-2—51%1%)0 2(AM-BRist-642 00- (il 0 C()S%Qtﬁ?lﬂi-yl 0

phenylidosdzoP I)N;h@);ﬁyﬁ) imidin-4-yhphenyDpropanoic
acid trifl.uorfoethoXy)pyrimdin-4-yl )pphenyl ) pr
(2 S)-2-amno-3 -(4-(2-amne-6-(2 2.2-fr

514
opanol C

fluor

xy) phen

1) -2,

N(3 12}
aci d
h-_1

(8)-2-amfrfb--34-(2 BRERSS BROHN R yﬂﬁm}my
4—y1)p?1§§ﬁ)p%}‘a&10§>%cxdy pheny! )prODaHOI ¢ acid

(28)-2-dmitroy3-{4-(D aSriril- 3-(34)2—tr1ﬂu0ro-1 -(3-
(methyRhid)bepHenyl-2 WDty ingin-4d di n-4-yl ) phe

t hoxvh
J

Fim di nt
381

4-

nhenv
™ 7

nylsker o

v] \nh engppiﬂunan 91 ¢ acid

hanoi c—.

i fri di n-

566 -
(2' -methyl bip
g N o ul\nrn'\nnoic
(S)Z—ammoeB-(c(-E‘s)amﬁacam(m 3- (4 (6 (2 2 2- trufluorz 4-(3-
(mﬂuomateﬁmxymheﬂpmm)rphﬂwh}ﬁ}ﬁmuyl)wpmd ad4- 547 N .
1 64\ yl ) [JIICIIyI ) |JI UlJallUl L: abl u
(28)-2- mp&%@-mu&-w,@%mﬁmm-&(@’i (2-(3,5-
(trifluordinethosyliptemyl ) yi)edmpy)pi2i@idir-4+ i f | uor oett hG29) pyri mi d—
yDphenyhprpasid agid( 1. 64)
(S)-3-(4-(Z-amino-6-((R)-2,2,2-trifluoro-1-(3"-methoxybiphenyl-
4-yl)ethoxy)pyrimidin-4-yDphenyl)-2-(2- 596 N (1.51)
aminoacetamido)propanoic acid
(25)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(1-methyl-5-
phenyl-1H-pyrazol-4-yl)ethoxy)pyrimidin-4- 513 N (2.88)
yD)phenyl)propanoic acid
(28)-2-amino-3-(4-(2-amino-6~(2,2,2-trifluoro-1-(4-
(methylsulfonyl)phenyl)ethox y)pyrimidin-4- 511 -
yDphenyl)propanoic acid
(S)-2-amino-3-(4-(2-amino-6-((R)-1-(3"- g
{dimethylamino)biphenyl-2-y1)-2,2,2-trifluoroethoxy)pyrimidin- 552 S (3.09)
4-yl)phenyl)propanoic acid

98




yl) phenyl ) propanoi ¢ acid 95 WD 2007/ 089335

PCTI US2006/ 047579

(2S)-2-am no-3-(4-(2-am no-6-(2,2,2-trifluoro-I- (4-(4
WO A 1§8%§phenoxy) phenyl ) et hoxy) pyri m di n- 4- 5BET/NS2006/047579

(1.58) yl)phenyl)propanoic acid

(2S)-2-am no-3-(4-(2-amno-6-(1-(4"-((S)-2-am no- 2-
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(28)-2-arpifp) GO o6\ L2 i lon 1 3. 2 2t f T doro-A- (4-me
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Y
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b 1 dg@?pﬂ h 542 2.61
zifdox g? nl);Jlm no- (2- a%nmr?o 6ﬁ%ﬂ2g%anmtr| fl uoro- -(21?64 )
(25)-2- amino-3- -(4-(2-amino-6-(1-(4-chloro-2- '
(methylsulfonyl)phenyl)-2,2 2—tnﬂuoroethoxy)p3mm1dm—4— 545 -
yhphenyl)propanoic acid
(S)-isopropyl 2-amino-3- (4—(2—am1i10-6-((R)—2 2,2-triftuoro-1-
(3'-methoxybiphenyl-4-yl)ethoxy)pyrimidin-4- 581 -
yhphenylpropanoate _
(25)-2-amino-3-(4-(6-(1-(2-{cyclopentyloxy)-4-fluorophenyl)- 520 N (1.73)
2,2, 2-uifluoroethoxy)pyrimidin-4-yi)phenyl)propanoic acid (1.73)
(28)-2-amino-3-(4-(6-(1-(2-(cyclohexyloxy)-4-fluorophenyl)- s34 N (L81)
2,2, 2-triflaoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid a.
(28)-2-amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(1-(thiophen-2- 501 0 (3.36
YDcyclohexyl)ethoxy)pyrimidin-4-yl)phenylypropanoic acid (3-36)
(28)-2-amino-3-(4-(2-(2,2,2-trifluoro-1-(3'-methoxybiphenyl-4- 529 230
yDethoxy)thiazol-5-yl)phenyl)propanocic acid QE30)
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t hyl ph
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\l] \ | W
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- (pyri

phenylﬂ-(ié‘;ﬂienzz-&’D‘bﬂl@xﬁ)p@ﬂnﬁtﬂn@nj/mﬁy()i:rdphn&cdi rhst Bys - | [H py¥ €8.39)
acid zol -5- 451

\:I\ D 2. 2 + e £l iy ot N ol . AN b oy N e ~ s o

L, L, &~ T 1 11T Uul UULIIU/\y}lJyIIIIl urll ke yl}lJllcllyl}IJl UIJa
(S)-phenyd) Ef}manpdi ~(4-{2-amino-6-((R)-2,2,2-trifluoro-1-(3'-
methoxybiheBybiiybetdxipytiRaidm-Ho- 6- (3- hydr oxyphen$l3 pyrr i m{3.00)
yl)phemyl}erp%ite- - yI ) phenyl ) pr opan0| c acid
2S=2=arno=—3=—(4—(2—amno=6-( 2,2 2=t rrf{ruoro=t{3=

(8)-2-amino-3-(4-(2-amino-6-((R)-1-(3"-
((dimethylamino)methyDbiphenyl-4-y1)-2,2,2- 566 N (2.60)
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid :
(S)—E-ammo-B-(4-(1 -(Bjmethoxybenzoyl)-lH—pyrazol-4— 366 0O (2.55)
yDphenyl)propanoic acid ‘
(25)-2-amino-3-(4-(6-(2,2,2-trifluoro-1-(5-phenylfuran-2- 484 N (3.65)
yDethoxy)pyrimidin-4-ylphenyl)propanoic acid )
{28)-2-amino-3-(4-(2-amino-6-(1-(4-chioro-2-fluorephenyl)- 486 N (3.14)
2,2 2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid B
(S,E)-2-amino-3-(4-(2-amino-6-(4- 429 N (2.94)

(trifluoromethyl)styryl)pyrimidin-4-yl)phenyl}propanoic acid
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2007/.089335 PCTI 1US20086/ nA7r:7q
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methoxybibhenyl-2-yl}ethoxy)pyrimidin-4-yl)phenyl)propanoic
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E5Q6 N Aami.noanaot o al-npnroanan

Nt A

J15%her

y1 Y NA3.75)

(sy_z-axmswa-(mmeﬁemgé}ﬁfﬁf AT o
yl)phenyl‘l)lpﬂ.ﬂ:l’aﬁmc&mcﬁ 14

]

TYTIT O

(24 et hyl s 50

| ) pllcn_yl ) et ||u1\_y) Pyt azt+i L_y‘lj IJIICIT)I: ) Pt 3pan0i eract
(SE)-Z@S¢%@-WH&Q-@(MPMM6 (2,2,2-tri{l upppo-| N@G.17)
yl)vmyl)pfﬁmmbtx-ﬁyjrl);ﬂlenyl)pmpanmc acid :

trenytTsoxazot 4=yt jethoxyypyrimdim=—4=yt)phenyt)prop
(S)-2-emiprop g4 {AAmANGS-(R) 2.2 hifluoro-1-(3-
mﬁ_?thGXYt’@lB@yla‘iWB@fhgxx)nmﬂ@m%ﬁnﬂﬁ(fﬁl}(lmﬁ)ﬁpt Wi oFhenyl ) pyr-
acid i rri di n- 381 4- yI ) phenyl ) propanoi ¢ aci d

% —am o= 3-(4=(2-amno-6- (2,2, 2= (T IUUIU-I (3=
(8)-2- ﬂﬁ(ﬂﬁﬁé‘)‘iﬁﬁﬂﬂﬁhﬁﬂylﬁ yl)ethoxy) pyrim fli iy 355 W (2.78)
ylsulfonmuda)p@ﬁwlbmppmw arirl
25)2 (45)3@ am no-3- (4 (2- amnoﬂgmlg- L
- bl = 2- I 2 - 566 -

methoxyohasie ! “gml Sy yi De oxy)pynnnd% y1)-212, 2., 546 "N 3.os)
yDphenyl)propanoic acid
(2S)-2-a:mino-3-(4-—(2-arnino-6-(2,2,2—tn'ﬂuoro-1-(6—(2—ﬂuoro-3~
methoxyphenyDpyridin-3-yethoxy)pyrimidin-4- 558 N (3.00)
yDphenyl)propanoic acid
2-amino-3-(5-(4'-methylbiphenyl-4-yl)-1H-indol-3-yl)propanoic
acid 371 N (1.48)
2-amino-3-(5-m-tolyl-1H-indol-3-yl)propancic acid 295 N (1.19}
(28)-2-amino-3-(4-(2-(2-methoxyphenyl)furan-3-
carboxamido)phenyl)propanoic acid 358 0(268)
2-amino-3-(5-(1-benzyl-1H-pyrazol-4-yl)-1H-indol-3- 361 N (1.10)

yl)propanoic acid
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ybi phenyl - 4-yl)ethoxy)pyrimdin-4-yl)phenyl)-2-(2-
596 51 0)0 £ Aci d i
(%S)‘Z'd éé%f@ @%ﬂ 95 k%@ﬁ%&m | UdiSo- || - ( INKR42)
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(%){ffj%im %@p (e g‘b g‘%ﬁ?"%‘“’“’é‘)ﬁaﬁﬁ’*ﬁ (3-| 42 | o0@o0
Y HTE? enyl-2-yl)-2.2 2-trifluaorae hoxy)p
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gﬁgjf% gﬂdﬁ 08 Y )F gggig/ 364)7279 ylypropangi® 3¢ %8s
-a no§4 amno-6-(1-(2-chloro-4
(S)-2-amAEES XJ( i&&wéﬁﬁ%ﬁb BeRaral ] i f1uoropt hoxy) pyri pi |
yl)ureld 1{13 ozca}é 3 phenyl ) propan0| c acid (3.36)
amnn ?- -Qamnn I')')')trl I||nrn-l%Q (f
(S)~2—am|irﬂ:l135(4- 2-
dlphenyxmx)memmﬁwﬂp&ap%mwmyn mi di n-4-yl) phetlf ) pr opQd&27)
(S)-z-am{:%‘sz (&(@iﬁngm@u@ﬂpﬁenﬁmrqmﬁu(dmd 2h( cyc| O[2E6 tN' OXM)(2.91)
J_LnLnn Qh\l T { C{—eet‘ncx‘lyl yl I III ul II 4
(S)- 2~am5£t§3-l‘@4-«1 aﬁﬁﬁo—ﬁ&ﬂ(i}-ﬁhﬁﬁﬂny}l{ﬂ:@pﬁnmmm ‘ '
1H-pyrado?-3) yiihphas2 3yljrdethdx@pitimidind?, 2, 2-tri [ | udliOo- || - ( 2N((8.39)
yl)phenyi)pf@iahmyipiﬂenyl ) cycl ohex | -enyl) et hoxy) pyrim dijn- 4-
J_ nha Wy o s
\J WUU IICII 1 I UIJallUl |93 abl U
(28)-2- ar@ﬁﬁ)é-zai-ﬁlrmmmcﬁé(@-lgnhﬂncm@ée({m};lz,%t rifluoro-If-(pyri
trimethyleydiopeB-3-&38)propan-2-yloxy)pyrimidin-4- 479 0 (3.42)
yDphenypropanoic acid
(28)-2-amino-3-(4-(2-amino-6-(3-(2-
hydroxyethylcarbamoyl)piperidin-1-yDpyrimidin-4- 429 N (1.53)
yDphenyDpropanoic acid
(28)-2-amino-3-(4-(2-amino-6-3-(pyridin-2-yloxy)piperidin-1- 435 N (2.11)
yl)pyrimidin-4-yl)phenyl)propancic acid )
(S)-2-amino-3-(4-(2-amino-6-(4-chloro-3-(piperidine-1-
carbonyl)phenyDpyrimidin-4-y)phenyl)propanoic acid 480 N{2.75)

6.55. In Vitro Inhibition Assays

Hursan TPH1, TPH2, tyrosine hydroxylase (TH) and phenylalanine hydroxylase (PH)

were all generated using genes having the following accession numbers, respectively:

X32836, AY 098914, X05290, and U49857.

The full-length coding sequence of human TPHI was cloned into the bacterial
expression vector pET24 (Novagen, Madison, WL, USA). A single colony of BL21(DE3)

cells harboring the expression vector was inoculated into 50 ml of L broth (LB)- kanamycin

media and grown up at 37°C overnight with shaking, Half of the calture (25 ml) was then
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yl ) et hoxy) pyri m di n-4-y1) phenyl ) pr opanoi ¢ acid
(2S)-2-am no-3-(4-(5-(2,2,2-trifluoro-1-(3"-nethoxybi
phenyl - 3- 524 -
WO 3007/839B¥xy) pyr azi n- 2-yl ) phenyl ) pr opan0| c aci BCT/US2006/047579

(S)-2-am no-3-(4-(2-am no-6-((S)-1-(3
(di met hyl am no) bi phenyl -2-yl)-2,2,2-trifl uoroethoxy)p
yrimdin- 552 N (3.08) 4-yl)phenyl)propanoic acid
(2S) - 2-am no-3-(4-(2-amno-6-(2,2,2-trifluoro-1-(2-(f
ur an- 2-

transferr6@1O 3 A B dIA Bt DEY) pausi exiteict) 2% Bhdip Peptoing. . bpeM

 yproptiga )L BN RO SEHOpDTL R, 824 10 pIM ERpipPpteffter G 7.0), and

grown td 0@2&3)4 &hd iwaybv)mhﬁ@gba s@pmemasd 4t 4004, 3T hoiaydipsdt atri.@) and

stucose ot kgpstinl b TRRT RAindfiR iy TSy 1tlens PR £Bttod of 10

hours at £3°C. MELH AL @pwt ddwi hp®ivashed)quive wiihdihpsghat&Biffered saline
yl ) phenyl ) pr opanoat e

APBS). (2S)-2-am no- 3- (4-(6-(1-(2-(cycl opentyl oxy)-4-fl uorop

a0y ks peed bk Aty chromatogra hy based on its binding to pterm The
cell pellgea%zaé%esturs;l)éridlédo ru? gtb?s?sx g/uige}{'r(llongl r%ll)%OAé) %o%t%heng §3 1%5\/? —(El pH 7.6,
0.5M Nﬁéﬁb 135 W eRR2B: b InGEIHEA( 8 n{MVST DN ptbARY YliMitdrinsineep (Roche
Applied §cg{enga, Ih#lﬁmww)@ﬂ I phenyfrebrasiPpy. dherde FMSE),

and the c%‘flk ere lyzed with a microfluidizer, The L sate was centrifuged and the
(2S) - 2-am no- 3- (4-(2-am no- 6- ( 2-trifluoro-1-(1-(t
supernatpptopisdaaded q;ma@(t@xg@upled sepharose 4B column that was equilibrated with

a buffer XM%MM ek opt R P prrdine 4oy Twvehenl) 0.5 NS &, and 2
mM DTT2She zolammwagwashedwifipS@mi of fhis byierond TEHL was flydgdvith
B D e S
mi DT’QQ@';!/ 089 shseptT Eiwed owvpesguimmediately neutralized with 200 mM

KH;PO ﬁﬁ)'f@ Wﬁa@%( &EW@S@M%{S@A§ £NC1 00 d4tored at
uor opheny 22tr|fl’uoroethoxy pyrimdin-4- 549

-80°C. N (1.70) vyl)phenyl)propanoic acid

ﬁ'ﬁ@l} ﬁ%@%@n‘é’%o c%oﬁgiﬁlﬁ)@?%))(’y sﬁeﬁfgl n- 4-15’ 45 by

phenylalBg®e &y’iroxyla)sp yisropamessed ed essentially in the same way,
except ﬂ%ﬁ?lﬁ%{%\%&ﬂéﬂé&é& @i&%yx%s%etfﬁi ’fﬁ%ﬁ%hlfmﬁl&l' ahinkd @600 RH during

growth. _

TPH1 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(2-carboxyethyl)phosphine (TCEP),
0.3 mM 6-methyl tetrahydropterin, 0.05 mg/ml catalase, and 0.9 aM DTT. The reactions
were initiated by adding TPH1 to a final concentration of 7.5 nM. Initial velocity of the
reactions was determined by following the change of fluorescence at 360 nm (excitation
wavelength = 300 nm). TPH! and TPH2 inhibition was determined by measuring their
activities at various compound concentrations, and the potency of a given compound was

calculated using the equation:
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opanoi ¢ 452 0 (3.47) aC|1d~ j
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where v b TR GBIHOY 4} b EROLROR @w}vp%aﬁmf? R e =04
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concenﬁ%}mn%tl hi 9 hen é%épo\fr I m d;:mum ) %henéﬁv)tggr op
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phenylalisgue, (R%ng\é)ﬁ mﬂ(h bﬁgﬁmgrgg%g%%pg DR bt b1, 3285 v DTT.

The reactids wﬁrgiﬂiﬁ%ﬂ@o k&t o210 5 flindtdsuDdGtdpped bp Menyd ditisriof 2 M
n - -

HCL. Thg F‘)%Fﬁ%%(‘y?fﬁ&‘?%ﬁ 7l Brpraipartirpietishaanidnd e ragioactivity in the

filtrate whe @%teﬁﬂ%gﬂ Els} (s%nﬁﬂat{&r @Hiniag 6 Alckivitits ehbpédinpodnlds 0h i end

PAH werp dstermined y38 it ffzﬁé%wrpﬁﬁql?ﬁlﬂiﬂﬁ iy the|spR YRy 38 o b ARd
TPH2. acid (S, E)-2-anino-3-(4-(2-am no-6-(4

(trifluoromethyl)styryl)pyrimdin-4-yl)phenyl)propano

ﬁ%ﬁ(@bﬁéﬁﬁz 91g dsAS%E(E&V\DQOOW 089335
T§) gpeﬁ ?ﬁ]cfeﬂlﬁg"% g}‘aﬁ Wflg; ?cré%iné‘lé ﬁ?ﬁﬁ ny%{pr Opa%(lg%a cell

line, whiele tahthin? TRHI3andhakes S-hydroxytrypotamme (5HT) spontaneounsly; BONis a
human carcinoid cell line, 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% acetonitrile, A Waters C18
column (4.6 x 50 mm) was used with Waters HPLC (model 2795). A multi-channel

fluorometer (inodel 2475) was used to monttor 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 pM to 11.36 pM. The controls were cells in
complete media without any compound present. Cells were harvested after 3 days of
incubation at 37°C. Cells were >95% confluent without corﬁpound present. Media were

removed from plate and cells were lysed with equal volume of 0.1 N NaOH. A large portion
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* of the cefldpsaitcwas/Bedted By fitkingacitdequ:

(2S) - 2-am no- 3- (4-(2-am no-6- (1-(4-chl oro-3-fl uorophe

nyl)- 486 N (3.13)

2,2,2-trifluoroethoxy)pyrimdin-4-yl)phenyl) propanoic
WO 201/8893%5S) - 2- ani no- 3- (4- (2- ani no- 6- (( R) - 1- ( 3PCT/US2006/047579

(di met hyl am no) bi phenyl -4-yl)-2,2,2-trifl uoroethoxy)p

yrimdin- 552 N (2.66) 4-yl)phenyl)propanoic acid

(2|S)-(2-arri no- 3- (4- (2-am no-6-(1-chloro-2,2,2-trifl uor

o-1 -(4-

nmet hoxybi phenyl - 2-yl ) et hox rimdin- | ) phenyl )

4 ) y)aP Ef/olume of IM T%Zﬁg a%ld thgn ﬁPtered

o 5 O ey ) I g

concentrator. SA&m\dll(@rﬁ&) of the cell lysate Was a.lso taken to measure protein

cgncentr%tx«%n &f %& 81?%&5 ﬂ(a%ﬁ ehéﬁgtp?%?‘tg I&g% %}ﬂ?&u&dgat?’ché Ebﬁ%ﬂtranon

nsed. T}(e‘.prﬁﬁeirﬂemmmtﬂ)i(\#as(memeﬂdaﬁuﬁé@ Boidpinetirpll- 4- 437 N

)av%)agﬁgt%ﬁgQ%f)l (I%Eélp% %éf %@8%@%2&% ri P s %é(g

maximurr-value in the ICso derivation accordmg to the equation provided above. The

* miniTS SR YIS Mot ELN) B i el BB

concentratign @F c&!ﬁﬂ@gﬂ-if ﬁ e(nﬂlbellmt ia muoty bytplosivydt tdat cd@@ninaiion. 78)
n ] e .
T
serum for 3%5&51&;1;{4111@@1&@;&} i eorBpodniietdsomdpdytd oimdaationsatee of
n
007 uvils §P 31 Tk 6008 ViR bOURRR 6718 Sybrpint Fifnd of ey

supernata:ﬁﬂ Wi theBtakeie I‘di'@ﬁ/m‘l ﬁi&:ﬂ!; giyientd The supernatant was mixed with equal

volume tgﬁ %M&Oxéb% : Igﬂ élass 1511?8 I\l'h(us‘%h(:)rage was loaded on reverse

phase HPE@ IIb:”SH‘ﬁl; cOndehtratibh Mehhirghenty 'Thé-opll yiabilityvemsl mSselipy
ropanoj ¢

treating (58 SRS (1 WGP PRIER TGl PP Tl Yishifg ey
The comPobd g&kncy was then calculated in the same way as in the RBL CBA.
2S) - 2-am no- 3- (4-(2-(2- met hoxyphenyl) fi hran-3- 358
hoxam do) phenyl ) propanoi ¢ acid
‘%’2 ) yind B benzyl - | H pyr azol - 4-yl ) - 1Hi ndol - 3-
81 Vi etk Ok o Rl pRER P Sohfftiol of the invention were evaluated in

several studies by determining the change of 5-HT levels in the intestines and brains of mice

following oral administration of the compound.

The compound was formulated in different vehicles to provide either a suspension or
solution. Generally, 14-week-old male C57 albino mice were dosed once daily by oral
gavage at 5 ml/kg for four consecutive days. Five hours afier the last dose, the animals were
quickly sacrificed. Various regions of the intestinal tract and whole brain were taken and
frozen immediately. 5-HT was extracted from the tissues and measured by HPLC. Blood
samples were faken for exposure analysis.

 The potent TPH1 inhibitor was found to reduce 5-HT levels in both the small and
large intestine, but not in the brain, In one study, the compound was formulated in H>O and
administered to mice at four different dose levels: 15, 50, 150, and 500 mg/kg, once daily by
oral gavage. As shown in Fig. 1, the compound caused significant reduction of 5-HT in the
jejunum and ileum in a dose-dependent fashion. In the colon, statistically significant
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101 WO 20071089335 PCT/ 1JS2006/ 047579
(2S)-2-am no-3-(4-(2-amno-6-(2,2,2-trifluoro-1-(6-(t
hi ophen-2- 516 N (1.42)
- WO Q0074889351 n- 3-yl ) et hoxy) pyri mi di n- 4-yl ) phenyP§HPB398641047579
c acid
2-am no- 3-(6- (Il -benzyl -1 H pyrazol -4-yl)-1Hi ndol - 3-
361 N (1.09) vyl)propanoic acid
(S) 2 am no- 3- (4-((2-(4- (trlfluoronethyl)phenyl)thlaz

20 met hyl am no henyl)propan0|c
reductigh o FézW%s s A Spﬁl%? 4=d 3P m%%{ﬁ@hw| levgls. J¥g significant
* change Qf&f@l’r)evehﬂvﬁdé'cfb@&&ﬁﬁ SOIERIriNY la) RAAEABthe BERPRPQEC acid
(S)-2-am no-3-(4-(3-(2- nethoxydlbenzo[b d] f ur an- 3-

420 0 (3.36) yl)ureido)phenyl)propanoic acid
(S)-2-am no-3-(4-(3-(2,2- 404 0 (2.97)

di.phenyl et hyl ) ur ei do) phenyl ) pr opanoi ¢ aci d

(S)-2-am no- 3- (4- (phenyl et hynyl ) phenyl ) pr opanoi ¢ aci d
266 N (2.91)

(S)-2-am no-3-(4-(2-am no-6-((5-(1-nmethyl-5-(trifluor
onet hyl) -

1H pyrazol - 3-yl ) t hi ophen- 2-yl ) net hoxy) pyri m di n- 4-
410 N (1.39) yl)phenyl)propanoic acid

(2S)-2-am no-3-(4-(2-amno-6-(1,1,1-trifluoro-3-((R)-
2,2, 3-

trimet hyl cycl opent - 3- enyl ) pr opan- 2-yl oxy) pyri m di n- 4-
479 0 (3.42) yl)phenyl)propanoic acid

(2S) - 2-am no- 3-(4-(2-am no-6-(3-(2-

hydr oxyet hyl car banmoyl ) pi peri di n-1-yl) pyri m di n-4- 429
N (1.53) yl)phenyl)propanoic acid

(2S) - 2-am no- 3- (4- (2-am no- 6- (3- (pyri di n-2-yl oxy) pi pe
ridin-1- yl)pyrirnidin-4-yl)phenyl)propanoic acid 435
N (2.11)

(S)-2-am no-3-(4-(2- anlno 6- (4-chl or o- 3- (plperldlnel
- 480 N (2.75) -

car bonyl ) phenyl ) pyri m di n-4-yl ) phenyl ) propanoi ¢ acid
6.55. In Vitro Inhibition Assays Human TPH , TPH2,
tyrosi ne hydroxylase (TH) and phenyl al ani ne

hydr oxyl ase (PH) were all generated using genes
havi ng the foll ow ng accessi on nunbers, respectively:
X52836, AY098914, X05290, and U49897.
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5 The full-length codi ng sequence of human TPH1 was
cloned into the bacterial expression vector pET24
(Novagen, Madison, W, USA). A single colony of
BL21(DE3) cells harboring the expression vector was
i noculated into 50 mM of L broth (LB)- kananycin

nmedi a and grown up at 37C overni ght w th shaking.
Hal f of the culture (25 mSQLARE t hen 102 WO

2007/ 089335 PCT/ US2006/ 047579 transferred into 3 L
of medi a containing 1.5% yeast extract, 2% Bacto
Peptone, 0.1 mM tryptophan, 0.1 nM ferrous anmoni um
sulf at ea canpbub®oftM phasphat e buffer (pH 7.0), and
grown to OD600 = 6 at 37C with oxygen uppl enent ed at
40% pH maintai ned at 7.0, and gI ucos added.

Expr essi on of ‘. % D-Ract ose
over a period 5

J ells were
spun down and washed on e Wi phos‘ﬂﬂwa%e buf f ered
saline (PBS). TPHL was fuified by affinity

QnBdk to pterin. The
Orapﬁge}ﬁ %&E agggglggrssglgﬁé{egm&nagér%ms buffer (100
m %mpggnaﬁhowbﬁiﬂﬁ?mds@kxhﬁtﬂrqr BetgpeyclgH 7.6, 0.5 M
NaCl, 0.1 % Tween-20, 2 nM EDTA, 5 nM DTT, protease
i nhibitor mxture (Roche 10 Applied Science,
I ndi anapolis, IN, USA) and 1 mM phenyl et hanesul f onyl
fluoride (PMSF), and the cells were lyzed with a
m crofluidizer. The |ysate was centrifuged and the
supernatant was L oaded onto a pterin-coupl ed.
sepharose 4B colum that was equilibrated with a
buf fer containing 50 "M This, pH 8.0, 2 MNaC, 0.1%
Tween-20, 0.5 nM EDTA, and 2 mM DIT. The col um was
washed with 50 mMl of this buffer and TPH1 was el uded
with a 15 buffer containing 30 mM NaHCCO3, pH 10.5,
0.5 MNad, 0.1% Tween-20, 0.5 mM EDTA, 2 nM DTT,
and 10% gl ycerol. Eluted enzyne was inmedi ately
neutralized wwth 200 M KH2PO4, pH 7.0, 0.5 M Nad ,
20 mM DTT, 0.5nM EDTA, and 10% gl ycerol, and stored
at -80C. Human tryptophan hydroxyl ase type |1
(TPH2), tyrosine hydroxylase (TB) and 20
phenyl al ani ne hydroxyl ase (PAH) were expressed and
purified essentially in the same way, except the
cells were supplenented with tyrosine for TH and
phenyl al ani ne for PAH during growh. TPHL and TPH2
activities were neasured in a reaction mxture
cont ai ni ng 50 nmM 4- nor phol i nepropanesul fonic acid
(MOPS), pH 7.0, 60 Mtryptophan, 100 mM amoni um 25
sulfate, 100 p. M ferrous ammoni umsulfate, 0.5 nM
tris(2-carboxyethyl)phosphine (TCEP), 0.3 nM 6-net hyl
tetrahydropterin, 0.05 ng/m catalase, and 0.9 nmM
DIT. The reactions
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were initiated by adding TPHL to a fi nal
concentration of 7.5 nM Initial velocity of the
reacti ons was determ ned by follow ng the change of
f' (X0ik €5.G EN@E)-2ICROR) N §-e RART(RIQ R Q&II"LOE
nn).. TP R0 R SO O’
tiPptivgashaibrityd aet puhdisreeycl vari ous corrpound
CORG RNIRLPBS A N8 RALE D d
R S b B RRL TR, B Pyl AR ary. oo
hete@@:@’!ff 089335 PCTI US2006/ 047579 vo-b V=a+ 1+ [C] JD

~| ks %%ﬁ/&%ggﬁr; greo tio IIUS Srl]lb cligllk?rlv elkcﬁolc Y @\%Elnh ocyﬁﬂa gl or

hete:iosydiehe backgr ound signal, Dis the HII sl ope whi ch
Xi mat equal to 1 andICO|st

R BT At A SHHu PRICE Haly Aot B euiapally sptiated
alkylt he maxi mum enzyme activity. 5 Human TH and PAH

activities were determ ned by neasuring the anount of

3HB0's ydierh ebgxstmee cvqms; alagap. hydrasi.ve opfinpally substituted
alky]LﬂrLl@l B] - phenyl al ani ne, respectively. The enzyne (100

nM ‘was first incubated with its substrate at 0.1 nmM
f oeach Be it independeantly éS@roamr@@dQ@W(sub%ahﬁ@hzdkyl onaryl; and

m e WY - NOP . 10

e € B RO o PN Balo B, Fdpechy R sy o
optichalty wbstitatatroliiiy L) Erllisuarﬁzhdsrea,lkwh&temh‘ycﬂy;r osine or 10

phen alanlne 0.2 mM 6-nethyl tetrahydropterin,.0.05

Pt RS Baimdgls Dot Saerel SRS B s bABY Y oo k-
heteradylcyved to proceed for 10- 15 m nutes and stopped by

the addition of 2 M . The, m xtures were

f i B Reads frﬁiﬁwsﬁmb’cwdwe gr eipngliatubsiigted nklcyl alkyl aryl or alkyl-
heterg@geoactlwty inthe filtrate was determ ned by

scintillation counting. Activities of of conpounds on

THagh 813 iPmdenvadentidtydragen etiopiivinglty subbtiuiad skyl, algll-aryl or alkyl
_hetc&@g(ggl ated in the sane way as on TPH1 and 15 TPH2.

.56.” Cel | -Based I nhibition Assays Two types of cell

| imsd-3ené used for screening: RBL2H3 is a rat

rrast gclytoma cell line, which contains TPH and makes

r0xytrypot am ne (5HT) spontaneously; BON is a

hu;man cacempaind Fehd folrle, whi ch contains TPH and

makes 5- hydroxytryptophan (SH P). 20 The CBAs were

performed in 96-wel|l plate format. Theé)nobile phase

used in HPLC tai nidd S 106 odiRym acet at e,

pH 3.5 and 3% VR \A Ut efs] c167 col um (4.6

x 50 nm was used W t h “Vat er STHPLC {npdel 2795). A

mul ti - channel (Rip)q Ry

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is optionally substituted cycloalkyl, aryl, or heterocycle;

X 5 -O-, -N(Rs)-, -CRsRON(Rs)-, NR5)CRsRa)-, -C(RsRL)O- or -OC(RsR)-;
E is optionally substituted aryl or heterocycle;
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fluoroneter (nodel 2475) was used to nonitor the flow
through by setting at 280 urn as the excitation
vvavel ength and 360 nm as the enission wavel ength. 25
| 2 %l%‘ftﬂné 1 rg?llt l'ﬁgﬁlqmteroc cle, aryl, or
(cont a@k %&Ag Do o(ﬂyne ser udhl%g)? ﬁtéd%h hour s toyal Iary
hetere@kles to attach to plate wells (7K cel |/ wel I)

comeantarget o SpiRgD SRRty 2B b hkffoeytg et o

heter6@Mlet 0l s were ceI I's in conplete nedia wt hout any
conmpound present. Cells, vver harv sted after d
o KA 1 IRESTB AR, SO AFFS CYBP| RaIqashYIESTh Dt oral Subdiiued
M t hout conpound present. Medi a were 30 renoved from
plate and cells were lysed with equal volume of 0.1 N°
NelHs hedrpgeng alkesy. @ingie. yana. halyeepdm eyl gsoptionally substituted
2006/ 047579 of the cell |ysate was treated by
alkylm%%gg with equal volunme of IMTCA and then filtered
t hracluiBh Isgh@sndeln’dg hydrgre drioptieralle Smetueedl &H@’dj etdarmh and

rev e se HP for anaI s
SRR, BORRRHERE o 20Ro FUAn i OR T, SR NORER s o
optloﬂﬂE&Ubaltlﬂé@ﬁlﬁyll;lalkglemglaﬁtaﬂ@ll Ihetﬁroej‘/clft he cells that

refl ects the cyto XI city of oun t
coreR Ruraindepeigeniydy drogs Orp?%toat BUe Rt P or et
heterd®RRUr €d by using BCA nethod. The average of 5HT
[ ével in cells wthout conpound treated was use
t reach Reed indapapdenily hydragse of grongby subgitiish 2l 61#&11 mjl or alkyl-
heter% he equation provi ded above. The - m ni num val ue of
is either set at 0 or fromcells that treated
wi dabh Ryg's idgredentlydydomat patitonalbf subgitgod alliyh alkal-aryl or alkyl-
heter(%oé%oound is not cytotoxic at that concentration. 10
°CBA: Cel I's were grown in equal volune of DVEM and
FlRK ovB:tahd 5 % bovi ne serum for 3-4 hours (20K
cel | /wel | ) and conpound was added at a concentration
r&hi§é~of 0.07 pMto 50 M The cells were incubat ed
atz 37C &%gﬁlgé@ﬂtofﬂﬁﬁ)hﬁu]hﬂ of the culture supernatant
was then taken for 5HTP neasurenent. The super nat ant
was m xed with equal then filtered
t hrough gl ass/fi1 ber.
reverse 15 ph§ HIP
neasur enent. The cel | i | Ty wasHMeasured by
treating the remai ni ng ce(IRhQ%r with Pronéga

Vi Assa The

or 2 RS ot ey Rt Eha EareeTal B elh t he- oxire vy
aSAugb}:ttﬂt)ﬁaIRBtubﬁB@ted Gycﬁﬁalkylmm wichelsfrdageles The in vivo
effects of a potent TPHL inhibitor of the invention
were evaluated in 20 several studies by determ ning

t e i CRNGGROL, @(Fdfiq MRS S—N(ns)t:tlem)ﬂt EIRIRFS- @NOCR:R)-;

br ai ns of moce fol owi nhg oral adm nistration of the

coﬁfrﬁdmﬁéﬂﬂ‘?ﬁéb%’éﬁ%%b%%r?‘iﬁ’ﬁﬁul ated in different
1€ heSobsh & ?:Ybrqaﬁly%hﬁslﬂl@ufte@alﬁﬂsﬂﬁﬁsérﬁnall?&l—heterocycle aryl, or

heterocycle;

vIune of 1M TCA]
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solution. Cenerally, 14-week-old nmale C57 al bino mce

wer e dosed once daily by oral gavage at 5 ng/kg for

four consecutive days. Five hours after the | ast

dogRg;s h&&%g%r'@ti%n%@rsﬁbgﬁt%lﬁﬁj MkAasyli fikpafierdl3Lie O, or

regirons of the'intestinal tract and whol € brain " were
heterpepieén and  frozen i medi ately. 5-HT was extracted

f t '

e BE bk 363 SRR A, RSO B OB
alkylt nhi bi tor was found to reduce 5-HT levels in both the
o oS RO St G AR PR St

alkyl oB@rydm ni stered to mce at four different dose

| evel s: .15, 50, 150, and 500 ny/kg, aqnce daily b
or &ich Balrdpeerendenty figrogen qriogtionglly ﬁ%ﬂfé’éﬁﬁﬁg‘% ot wali e

SI %h ﬁ{!] UCEQEH‘HE‘: &lgg&d}/l Qﬁ‘in@,fc éﬁ(}’,_ml-albé}iﬂg nﬁiﬂ) e%l @RH”S@'H,CNRHRB, or
ileumin a ose-deFenden fashion. 1n the col on,

optiogalit substiteted Neyls plii-drvberrtkyl-bgespey?@07/ 089335

goc‘?TaIthlJ%?lg g@g&%g%&%l@g%gg ;?P(gat%alﬁ' Jﬂftﬁ@%i%&?ﬁ Y14 or alkyl-

ose [‘eve
heterséyghe f i cant  change. of 5-HT |evel s was observed in

corit i BRRAEer Brinir et & pogiBeesride it Ry & ae-

heterbeyele@r a pharmaceutical ly acceptable salt or solvate
thereof, wherein: Ais optionally s bstgéu@§d _
cyRach Ruady pdepgndentlydyydmgen phertiopally supgputgd plkyl. glkyl-aryl or alkyl-
heterodRB) - . - C(R3R4) N(R5) -, - N(R5) C(R3RR) -, - ((R3R4) O
or ;OC(R3R4)-; E is optionally substituted aryl or
het srlotyate; R is hydrogen or optionally substituted
al kyl,; al kyl -aryl, al kyl -heterocycle, aryl, or
heterocycle; R2 is hydrogen or optionally substituted
alkyl , Altypewndydf theafokyiilahet er ocycl e, aryl, or
heterocycle; R3 is hydrogen, alkoxy, agino, cyano,

hal ogen, hydroxyl, or fﬁ@%onally subst tutgd al kyl ;
| @X—é‘ W o
\QK HN
R10 R']

.

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is optionally substituted cycloalkyl, aryl, or heterocycle;

X is -O-, -N(Rs)-, ~-C(R3R4)N(R5s)-, -N(Rs)C(R3Rz)-, -C(R3R4)O- or -OC(R;R4)-;

E is optionally substituted aryl or heterocycle; '

R; is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle; '

R is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, afyl, or

heterocycle;
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R4 i s hydrogen, al koxy, am no, cyano, hal ogen,
hydr oxyl, or optionally substituted alkyl or aryl;
each R5 is independently hydrogen or optionally

su s ted al.k or. & each, RIOis .
n?\é r}fglé alk 611111 %ﬁ%o ﬂggc&gg%d’rowgd)rr ggtégﬂallwb’s”atuted
akySRl NR12R|3 or optionally substituted al kyl,
cle; each Rl is

yl - ar or _al kyl - het eroc )
ge e‘W&é%F’P IR C51% BEIPEHTalY o optigrally substituted
a&yﬂh@@h al kyl -aryl or alkyl- heterocycle; each R12 is

i ndependent |y hydrogen or optionally substituted
_al R@H‘E Rsaw fogencadently by drpry dr opienalysulatinged dindivr RYE and

' 0 G St ut.ed
| MEERSOIRIN ol HR OB AP RRBL b SIS LSRS, WRoi o
opticgaldy S@S@meﬁ alkyR alkgil-gryhypoalkd- h@terctclyelef ormula;: O &X-P

0. g s f AN et RRRSRES B ST SBR1 5815

hmmsqh$i|tuted cycl oal kyl, aryl, or heterocycle; Xis

N(R5 R4) N( RS R5
szﬁg &B i§1 gdgpend&fg (en 0?." Eptﬂ(gﬁ&pfq)bgﬁa]efly& kyl, alkyl-aryl or alkyl-
heters&Rsd; i t uted aryl or heterocycle 108 R1 i s hydrogen
or ogtlonally substituted al kyl, alkyl-aryl
al %a¢h Rneif didgpapdpatly hdyagen oF optinealby ibstinied aﬂ@l ipkyl-ary! or alkyl-
mﬁmg%g&pgﬁp or optionally substituted alkyl, alkyl-aryl,
eterocycle, aryl, or heterocycle; R3 is
hw@md@én al koxy, am no, cyano hal ogen, hydroxyl, or
glp Io)?;,a'i"%e\r/ﬁ f}gﬁ%ﬁﬁ& tfu én%%ﬁ gfglég/ L 4, W e&l?ig h ?)Ir)tgig‘;eaﬂif substituted
cycloajiyl.onal |y substltuted al kyl or aryl; each R5 is
i ndependent|y hydrogen or optionally substituted
al kyl or aryl; and

6. The compound of one of claims 1-4, wherein A is optionally substituted
aryl.

7. The compound of one of claims 1-4, wherein A is optionally substituted
heterocycle.

8. The compound of claim 6, wherein A is optionally

substituted biphenyl.
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each R10 is independently am no, cyano, hal ogen,
hydrogen, OR,,, SRI1, NRL12R13, or optionally
substituted al kyl, al kyl-aryl or al kyl-heterocycl e;
each R11 is independently hydrogen or optionally
substituted al kyl, al kyl-aryl or alkyl- heterocycle;
each R12 is independently hydrogen or optionally
substit I
cach R %@%ﬁ‘a’ﬁ%gﬁ g RS Y1t el s cpRERRL i ay
sub8tit lThe coraghdkomi! of adekoficizamy I -dowhakiny is oh@dretlp sz;hshelxed
and gis 1-2. 3. A conpound of the
h‘“’“ﬂjf’}o%“ﬁe ~XEn OR. HW (RI3)r Rz or a
pharlmac &t c@q&du;ad ateepifabiias $al wvhatingglivatdeodehor eof
s optionally substituted cycloal kyl,
Optloé‘f“@’( Subétrlm??glag(?/ beycle: Xis -0-, -N(RS)-
C¢B3 R4TM i%ﬁﬁpound K &) L B3R 4, Wh&:élﬁcﬁq‘}g @'dr en or
is optionally subst i t ut ed aryl or
Opﬂqﬁﬁkﬁégyﬁﬁéa&ﬂﬁ i s hydrogen or optionally substituted
al kyl , ?hé‘éﬂm;%‘[ﬁ{!i of (?rlel@flcfagﬁg BroGHGLGn ;@ yl . or
heterocycle rogen or optlonally
subktit mhfe@nadowcﬁ of taiekaflclaansyl -4, ahdegih Shst-E(RBYEH-or —~OC(R5R,)-.
aryl, or heterocycle; R3 is hydrogen, al koxy, am no,
cyan, hal ogen, hydroxyl, or optionally substituted
al kyl; R4 is hydrogen, al koxy, am no, cyano, hal ogen,
hydroxyl, or optionally substituted alkyl or aryl;
each RS is independently hydrogen or optionally
substituted al kyl or aryl; and each R10 is
i ndependent|y am no, cyano, hal ogen, hydrogen, ORl1,
SRI 1, NR12R13, or optionally substituted al kyl,
al kyl -aryl or al kyl -heterocycle; each R1l1 is
i ndependent|ly hydrogen or optionally substituted
al kyl, al kyl -aryl or al kyl -
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het erocycl e; each R12 is independently hydrogen or
optionally substituted al kyl, al kyl-aryl or alkyl -
het erocycl e; each R13 is independently hydrogen or

opt4.onalrhy c&h‘;ﬁﬁﬁlﬂ tof‘&l@i@h 21 I@\)ﬂerelﬁkﬁélhg%%én or al kyl -

heterocycle: nis 0-3; and r is A conpound
of 19-he b@ prrReundof aim G RreimRa ishydroggn onoprisnaliyisnigstituted alkyl.
RI Rt Cc

lot ek ccﬁ’nﬁﬁﬁ &E@?@* k? %Jkeyeuiaﬁ ?%&%g%%y 4 ]% g{r{ﬂufomdsthyl
Cyi:$ oal Khd conagophg oﬁmnel"cfftcbmmx:il-él wherXinigeis 10-, - N(R5) -

- R5 N 1 i G 4. or
R bt MRS b R O e
he2@r ocYkd &impdlind 8f Jﬂmehr oy &fheﬁ:ﬁn Rptid BRI deY o bbbl pédetituted
al kyl, al kyl -aryl, al kyl-heterocycle, aryl, or
lowepal rocycle R2 is hydrogen or optionally substituted
al ky! , @hé‘éfdrﬁgﬁ%}ﬂi of Shiky 19’ BeLRIPRY, (ffi }%idr(%reﬂ br oftfonally substituted
heterocycle 110 i s hydrogen, al Koxy, am no,
lowegglivlo, hal ogen, hydroxyl or optionally substituted

oy T s 080 B KRk 37 R YR bRgE

eal‘lh RSThescqmp@epénﬂrmﬂ:tdf ylahm‘jf-égw}mcb hasopf RIOh &l doyof less than about 1
bstituted al k

nM. ?yndepen rﬁqngpogﬁg!l ﬂp laif nghl @Ejiﬁthﬁk\/w%&%h@o eRess than

abou&ﬂﬂ]r;MNRlZRl 3, or optionall y subst ituted aI kyl ,
yl or al ky] - hetero each R
epené‘éGn‘tWOH Pplogum %6 f@ﬁamf’yﬂ St lf%ﬂ@&about 250

nM. aI kyl, al kyl-aryl or al kyl- heterocycl e;
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each R12 is independently hydrogen or optionally
substituted al kyl, al kyl-aryl or al kyl- heterocycl e;
each R13 is independently hydrogen or optionally

Substi t yt @‘Ilg‘lﬁy ARl ¥y QbceBlall salt BELRRCHELSS, wherei
angéni s%—cgglp : ’lﬁw%a%:on'p%uﬁdé of %ege of claims 1-4, = e
the coinpowidns:A is optionally substituted cycloal kyl. 6.

Th f [ - i nCAL .

ARl PR B LR R S s
yhphehylprapanickeid; wherein A is optionally substituted

opt oy it e aay B ReRghy E I Sie bt R b aricerin-2
yl)phgﬁ 19936pbic@bal s 1-4, wherein E is optionally -

ubsti't ut ed aarEell. 10. The conpound of one of claims,
1- B)-2npyainer h(EGrgoppelinhaimaphidalss Litlgebylamino)-1,3,5-triazin-2-
e..:11. The conmpound of one of clains 1-4,
yl)ph\%ﬁ%%?}%x%ﬁflg’ hydrogen or optionally substituted ‘
al @y)-2-ARinoPrd-Eompoehd23f2-oifleorsf -G ai ns 1- 4, wherein

cin BRI TR R gL 1S
14¢2STherspoysodAd-afinesd2 af2-eiflabms! -f-talylethbey)pyimdins4-
-CQRSR4)Q or, -OC(R3R4)-. 112 15. The conpound of
yhphep ?R‘??pf‘&?lc\f\‘ﬂér.ei n R3 is hydrogen. 16. The conpound of
cl @ishn 4 mib S @LM-dRfnd-8-(1XIEI0BRH1-DD 20PHLOBathbW)pyrimidin-4-
substituted al kyl. 17. The conmpound of cl aim 14,
yDphgmdrepnene®s afid; hydr ogen and R4 is trifluromethyl. 18.
The) SoRR AN Ofs_@r | riifin- AN lafoil acid;
R e e e e e b
NREZRL3Ami20-3-(#HE-(8 dhreblenphery Npirsiidini oyl Wier-glapinRE2 i s
yl)ph%fpg en ar .apt | onal ly substituted [|ower alkyl. 21.

QUAH“of claim 19, wherein R13 is hydr ogen or
opespaalhioSustiiamih®@d-(2,2,2-trifluoro-1-phenylethoxy)-1,3,5-triazin-2-

yDphenylpropanoic acid;
(8)-2-Amino-3-(5-(4-amino-6~((R)-1-(naphthalen-2-yl)ethylamino)-1,3,5-triazin-2-
yhpyridin-2-yl)propanocic acid,
(8)-2-Amino-3-(3-(4-amino-6-((R)-1-(naphthalen-2-yhethylamino)-1,3,5-triazin-2-
y1)-1H-pyrazol-1-yl)propanoic acid; '
(S)-2-Amino-3-(4'-(3-(cyclopentyloxy)-4-methoxybenzylamino)biphenyl-4-
ylypropanoic acid;
(S)-2-Amino-3-(4-(6-(3-(cyclopentyloxy)-4-methoxybenzylamino)pyrimidin-4-
yhphenyl)propanoic acid; '
(8)-2-Amino-3-(4-(6-(3-(cyclopentyloxy)-4-methoxybenzylamino)pyrazin-2-
yhphenyl)propanoic acid; '
(S)-2-Amino-3-(4-(5-((4'-methylbiphenyl-2-yl)methylamino)pyrazin-2-
yhphenyl)propanoic acid;
(285)-2-Amino-3-(4-(6-(2,2,2-trifluoro-1-phenylethoxy)-pyrimidin-4-
yl)phenyl)propanoic acid;
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| ower al kyl . 22. 7The conmpound of claim 19, wherein
both R12 and R13 are hydrogen. 23. The conpound of
one of clains 1-4, which has a TPH1lI C50 of |ess than

a 4 1)-ghaldnddoethbi idin-4-
i%?Lzéml%ai@v&ém%&]g%%?@2333 t han a%out)g (%mnul\}l

yhphagpRipencioagdund of clai m 24, which has a TPH 1C50

HSY R e et b B s AR o R R 8-
yl)phﬁ%&{p&fpanmtgéd%:onpound i s: (R1- 1 (papht hal en-2-yl Lo

{ AT 2Rl L o B S RBR B Bp GHOD L A elresin-
2-y1);§h%)1}v;13pr6ﬁﬂn6i%a8rd(4 (4-am no- 6 ((4" - met hyl bi phenyl 4-yl)

adiS LA 090 (ks i 3 dirmah A ez e AR SR AN .

BQsid- (4- (4-mor phol i no- 6- (napht hal en- 2-yl met h
yl)Phélﬁg);%?oﬂj%?& 3,5-triazin-2- 8;6 }(hen yl ) propanoi ¢ aci d;
pHth

( 28)-22AMmorfoM3A¢anin 64 (f)rlo alon-2-yDpthy lagperog=11 3, 3-gazin-2-
yIOX)é?hrelnfi urg}éa%rglet gyd ) phenyl ) et hoxy) pyri m di n-4-yl ) phenyl)

( 2S)-224mAitorBoM3A¢ i @6 d (R )R BpHeRy 22-2h 122,23 -Frifogeethoxy)-1,3,5-
triazT%')}lﬁalhgnﬁ)tppo%)éxg B%Clhm di n-4- yl)phenyl) propanoi ¢ aci d;

S) 28)- AR Hif0-3=@ 44 (AriRTs N0 68 ity alapiBayl-2-21)2thRtatoind) 1 118,5-
or oet hoxy) pyri m di.n-4- yl)phenyl) propanoi c acid;
triazip-Gyyl phomilipeirangia a¢ig: (2-f | uor ophenoxy) pyri ni di n-4-yl ) p

he(ggg ﬁ%ﬂiﬁ@@ 40(4%91190 6-(2,2,2-trifluoro-1-(3'-methylbiphenyl-2-ylethoxy)-
Am no-3-(4-(4-( -(4-chl or op enyl Jpiperidin-I-y
1,3 5+t1)1321n 2 -yBpheriyhpiopaipic §digipheny| ) pr opanoi ¢ aci d;

(2R)n2 2% @(43(5(614&% 5%1]]@5,3(1 enyﬁ)@r}g hpno- | - pheny

azin- pan0|c aci d;
yl)phé@l)p.?epﬁmmama (5-(4-am no-6-((R)-1-(napht hal en- 2- yI )e

%b)gr‘lﬂanokzé q%agrlutgé g%é(g (tﬁié]luaromethyl)phenyl)—plperldm i-

yl)pyﬁ@dlﬁ—%mljﬁ@nﬁ)pfé’paﬁémaﬂﬁﬁo 6- ((R) -1-(napht hal en-2-yl)e
an no) 3,5-triazin-2-
yl (%) %Fﬁrﬁy’npaﬁz@ (_Zrang,lp? ér(gb)a}] Graphthal e;arz yhethylamino)pyrimidin-4-

yl)phgrg)lypgop%mnggmg (4 (3-(cycl opent yl oxy) - 4- net hoxybenzyl

(SS] ?Ammo 3- %/4 (2- ammo—6 {methyl({R)-1-(naphthalen-2-
yDethyl)amino)pyrimidin-4-yl)phenyl)propanoic acid;

(S)-2-Amino-3-(4-(2-amino-6-((S)-2,2,2-trifluoro- I-(6-methoxynaphthalen-2-
yDethoxy)pyrimidin-4-yl)phenyl)propanoic acid;

(S)-2-Amino-3-(4-(5-(biphenyl-4-ylmethylamino)pyrazin-2- yl)phenyi)propanow acid;

(S)-2-Amino-3-(4-(5-(naphthalen-2-ylmethylamino)pyrazin-2-yl)phenyl)propanoic
acid;

(S)-2-(Tert-butoxycarbonylamino)-3-(4-(5-(naphthalen-2-ylmethylamino)pyrazin-2-
yl)phenylpropanoic acid;

(S)-2-Morpholinoethyl 2-amino-3-(4-(3 ~(naphthalen-2-ylmethylamino)pyrazin-2-
yl)phehyl)propanoate;
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yl) propanoi c aci d;
(S) - 2- Ami no- 3- (4- (6-(3-(cycl opentyl oxy) - 4- met hoxybenz
“yl am no) pyri m di n-4- yl)phenyl )propanoi ¢ aci d;
( 5()23?—2 Ahne-33a(é- aﬁﬁnc( §(ﬁ Qxcthga&aty@oﬂuamﬂ;pmymxybenz
| am n%?’gayram n-2- yl)phenyl ) propanoi c acid;
Yi)eﬂ(OS)’)PZH ind=yd)phany(Brqpeacic aeidhy | bi phenyl - 2- yl ) met hyl am

( ;@%B%&%ﬁo% @1 (ZYJ(%{RQ?Q%\QZQH%Q@HME&EQ aq)p[henyl)propanolc acid;

- piseayAetnoax i) Zmnninorsehaphdhalapt ) -phetylthpimpamdinet-aci d;

11 ..
YDPhEYQSé}PI‘?-aRWFﬁ‘E}fIS- (4-(6-(1-(3, 4-difluorophenyl)-2,2, 2-tr

| f 2890 0ahReXYHRY fanithel 5171 43,4 Mifyhehyhylpe.opanoi ¢ aci d;
cycl opentyl oxy) - 4- nethoxybenz

mﬂﬂ?ﬁloﬁfﬁ?ﬁaﬁ’ﬂﬁwdﬁlzﬁiﬂ])i&hen}q)I?YBHW 4%t opanoi ¢ aci d;
(Sﬁ)zs?zémﬁﬁga%((é “abRad-632. QQYtﬁlﬂQ&%nlt |'—ﬁh>é tpHERyIoX y ben

I') am no) pyr azi n- 2-yl) phenyl propan0| c

yl)eﬂmvmyrlms)mﬂ Ymﬁwl)@rqpaﬁnqlsa‘élél 3- di met hyl -
yl z—%—a&rgl ()aS- E(@Ql%ﬂf@x@yﬁ%étﬁbngbenzylammo)pyrldm -3-

eny
yI)phéIS)I)pz?ememaela (4-(4-am no-6-((S)-1-(naphthalen-2-yl)e

t gylé%rglé‘g)(é 1320 B Mot YA BAS AN RS PRI Gin -
yl)phélﬁbl)g&zprﬁﬁnleggrao(etﬂrhgi ai ni no- 6- ((R) - 1- (bi phenyl -2-yl)-2

t rjr -ARipe-3-{(d-BREKyt ((%;9 ép(gpé]ﬂ@]eélc% -gbethylamino)-1,3,5-triazin-2-yl)-2-
ﬂuorgp%ggzyl%r@p%g@ wdidf 4- (4- am no 6- (1- (6, 8-difl uoronapht hal

et hyl ai n| no) -

t r(ﬁ&):?vﬁnzmw?»)(ﬁr{éwwlwﬁrﬁb—émn@mau}eélylamm) 1,3,5-triazin-2-

3-(4-(4-amno-6-(2,2,2-trifluoro-
yl)phlg@n%a&% Hyﬁggi ph(enyl(- 2-yl)et ho>((y) - e

1,(8)-3-AminazZi-@-2-forphe R )-prapihalon-8-ydethgtlamino)pyrimidin-2-

ni no-3- (4-(5-(3, 4-di net hoxyphenyl car banoy!|
yl)ph%ﬂ@?f“f?aﬁmcﬁ?lﬁlphenyl ) propanoi ¢ aci d; v -p
( 3)%32 =IO B3~ @%ﬁ]ﬂo-éf(ﬂﬂﬁ_rfﬁlp(cﬂﬁe(ﬂ%ﬂx bniz§lambrogpyeintiyin)4ph
yl)phgla%{)(g)ropa!ngls;& in-1- yl)pyrimdin-4-yl)phenyl) propanoic

( D-ardteA- ('S%I{eﬂyl{lﬁ’oﬂﬁh-@oylﬁﬂ(l(l@oi—k }ﬂmﬂm&alaaa— 2-yl)e
t hyl am no) pyri m di n-4 henyl ) propanoi ¢ aci d
a/g) 2-amino- 3 (4-(4-(4- phenoxyp%lenyl) 1H-1 3 g triazol-1 yl)phenyl)propanow acid;
(S)-2-amino-3-(4-(4-(4-(thiophene-2-carboxamido)phenyl)-1H-1,2,3-triazol-1-
yl)phenyl)propancic acid;
(S)-2-amino-3-(4-(5-(4-(thiophene-2-carboxamido)phenyl)-1H-1,2,3-triazol-1-
yl)ph‘enyl)propanbic acid; . '
(S)-2-amino-3-(4-(2-amino-6-(phenylethynylpyrimidin-4-ylphenyl)propanoic acid;
(S)-2-Amino-3-(4-(5-(2-fluoro-4,5-dimethoxybenzylamino)pyrazin-2-
yl)phenyl)propanoic acid;
(S)-2-Amino-3-(4-(2-amino-6-(4-(2-methoxyphenyl)piperidin- 1 -yl)pyrimidin-4-
yl)phenyl)propanotic acid;
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(S)-2-Am no-3-(4-(2-am no-6-(nethyl ((R)-1-(naphthal en
-2- yl)ethyl)am no) pyri m di n-4-yl) phenyl) propanoi c
aci d;-

( 3@? éd@?/‘l ﬁgoﬁ]éfh(gﬁd' %C)éc?opent?/?o@;yf-ﬁ aeﬂ?dxgb&lzﬁgﬁmoygr o-1- ( 6

(d1m@th})lﬁhimo)pﬁzmydmmﬂ)pheml)plrc)mh@nydn)i;pr opanoi ¢ aci d;

( 2889’1%) % é‘ éﬁgﬁé;ﬁ% thxra%/ amlng)P}r’rI%tZIplyi j?lsghggjzlgyopanom acid;
( S()S)@ =AWInB0s- 3= ﬁ(ﬁ%fpﬁeﬁyﬂl@%ﬁﬁl@&bﬁﬂn&)yﬁmﬁnyﬂlﬁhmym)@)c@yﬁcac acid:

pnenyl ) propanol C

d;
flg;]S)-@ﬂ(yTéTatmmﬁﬂ %aqn57@ng,[43%1fﬂ]lg)rgrgethyl)benzylammo)pynmldm -4-

hedd ht hal en- 2-yl met hyl am i no) pyr azi n- 2-
ybp eil%%’&% propanoi ¢ aci d; (S)-2-Mrpholinoeth

2 (Sbﬁlnbnm{)(ﬁﬂ(-@ (@m;imwtyéhgthylgmmo)pyrazm -2- yl)pheny%propanoic acid;

oY b A BRNRYT 3% 152 1) B LRGORARABY Kokl 1.

yl)pyflﬂﬁdlﬂﬂk)ﬂjjlﬂétyyll}pﬂopanom acid;

SRR b e BB SRR Sfﬁ“ailwmﬂvdm
-yl)ﬁﬁeﬁﬂ%ﬁ?&;ﬂ,a}@fcq&ﬂnou c acid;
4- (2- am no- 6- (napht hal en- 2-y rre}dhgll t hi

o) VPR -G (A0 iperérighy bﬁ‘@ﬁ%@i@% 2§’aeamy)pynm
| yl)ph%@p&&)am RQa3- (4- (2-ami no-6- (1- (3, 4-di fluorophenyl)-

t r@26)- Erd‘nmeoﬁdﬂs(?wﬁnwﬁdi,ﬁdﬂpfymjleﬁélﬁmll)qm}@mﬁ@rﬂc aci d;
I hg ?p 3-(4-(2-amno-6-(2,2,2-trifluoro-|
yDphens, "OrPé‘f“H pit phenyl - 2

yl()swhmm))@y(m(mmme-é @R)}ph%(bphz)cmb]dpa;ﬂwné aci d;

AT T RN RBRILEY sy o oo

2- /éynzn@nf%m(ﬁm((é Aith6.8=(ER Y (-8 Trﬂetl(dit?ﬁbhéi@l eyh2ehylareidils,
_am n%)h 5-triazin-2- yl)phenyl)propanoic acid;
triazip-2aAd) %ﬂS@P(QPﬁ’(‘QI!@éWﬂno 6- ((R) - 1- (napht hal en- 2- yl ) et hyl

arﬂ gﬁ})mols 312-bhi26-NRF1 M ndpiRhaldn- 2LOHARNERI)-REIPRRGHC-
YI)PII(CZQHr‘EBme}mB-‘-?(m (4- anmi no- 6- (1- (adamantyl | )et hyl ami n

Ol i hE A - find KL PRERYLLRLERRNGL C Gk amin) 13,5

triazmtzlcbmpaérryi)pﬁ)gaymcﬁizldg n-2- yl)phenyl)pr opan0| c aC| d

; S@i{é%‘ﬁi}m %8% n(zd' Y%Iﬁf,% ﬁg(%gﬁogﬂb&%ﬁlgﬁw—yl methylamino)-1,3,5-triazin-2-

yDphenyl}propanoic acid;
2-Amino-3-(4-(4-amino-6-((R)-1-(naphthalen-2- yl)ethylammo) 1,3,5-triazin-2-yl}-2-

fluorophenyl)propanoic acid; ,
(8)-2-Amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro-1-(3"-methoxybiphenyl-4-
yDethoxy)pyrimidin-4-yDphenyl)propanoic acid;
(28)-2-Amino-3-(4-(4-amino-6-(2,2,2-trifluoro-1-(3'-fluorobiphenyl-2-yhethoxy)-
1,3,5-triazin-2-yl)phenyl)propanoic acid;
(28)-2-Amino-3-(4-(4-amino-6-(1-(4-tert-butylphenyl)ethylamino)-1,3,5-triazin-2-
yhphenyl)propanoic acid;
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yl') phenyl ) propanoi c aci d,
2-am no- 3- ( 5- ( 5- phenylthlophen 2-yl) - IFLlndoI 3-yl)pr
opanoi ¢ aci d;

(Sélzs?-z@mﬁﬂ@ 4((é dnftnd-S-(Phenexyalanyl-fudibbiphehyB4l ri azo
) phenyl opan0|c aci d;

Yl)etlltoi?sy)pzrlmﬁlﬁé -4 Oprqpengic B¥idphene- 2- car boxami do) pheny
L k) )R -

R SR e (T R S e

2(TH)-yblES, iir?a,zih-I yl)p]xamlyL)pmpgdo)qﬁwhyl ) pr opanoi ¢ aci d;

S 3 2-

( {;IS; 6%@% 4((% aas;llap%a: g‘éggg trlh? 3%%1'%1!1%%&1%}{{/1' mgétﬁ]oxy)
1,3,5¢ tlflé]zu&-@y(] })néﬂylll)pf@aﬂolc Beidi met hoxybenzyl am no) pyr azi n- 2-

y enyl) pr noi c

;9€>s - ihio-ot 20 énd@%léna@hthelﬁn-ﬁa@ﬁmﬂaﬂmmfﬁm?
yl)ph%%%fbmﬂano%'a&ﬁyr' m di n-4- yl) phenyl) propanoi ¢ aci d;

( ls&)S)~:2_=mmﬁmoi-@—@wieoxﬁgbe@zyﬁhi@hyﬁﬁwiﬁmMﬁ%&l}ﬁ&)ﬁ%@ Azd;

y Y T mn6: amin Uoro

(d@rlsrg? mlgrgﬁani Zyﬁ IT? (2’2 m Iiwelng;1 ?B?rgglgﬁ%l}yé 4aC| d;
yE)eﬂ(o&)r}p&nﬁndm{lé)-ﬁ}p@dn}(lbrq@nwcdcldet hyl benzyl am no) pyr azi n-

enyl ).pr.o

(S SRR3Ry i Fy PRS0 azi n
yl)pheiyl)ﬂra;mh@lwh)ipr opannoi ¢ acid; (S)-Ethyl _
| no@g?@,{g Cﬁ‘nﬁmﬁ 6 @B gﬁléq%;ﬁya& o | Sf: ? ! Onot P¥ S)tngzqr%-&l—y%nhenyl)-
2-(2- £r§bno§ce€%m1&9p§>pﬁﬂm& §c1&CyC| opent yl met byl ani no) pyr azi n- 2

phenyl n_g fanm c
22AIAfHO 6¢URY Qiﬁﬂﬂhﬂ@ke 2ed)etiplangipprEuor onet hyl ) p

|
(Hlﬂlﬁ?@%ét)lﬁﬁ)’élﬂll&i ép?/l§pl~ﬁn%lgﬂro arnglrg: aaﬁléil ¢ acid:
( Z(S) 22Ammorﬁe%ézea¢nl@2~68(m(ﬁ@h@rfmewilplwwlﬁhpmroﬁapﬁt
yI)pth&ylg)ropaan acqkdno) pyrimdin- 4-yl)phenyl)propanoic
, § ﬁ‘(ﬁaz = ARind3-Bt- (24irﬁﬁe?3;1ﬂ(jﬁp2 @|2§t(”1R)lerﬂ} I¢ pf&pyﬂbthgkpj?zﬁngdﬁﬁ-é
Xy)pyrimdin yl ) phenyl ) propanoi c aci
YDPhS‘}ﬁ),Prgﬁiﬁ‘P%a%‘ﬂm (2-am no- 6- (1, 2- di phenyl et hyl ani no) py

b DMvifino Y3l upedmyiho-Br(@ Ryiaty; imidin-4-
51 2- Am ng O4r:{i2 4-( 2- am(ngr%ﬂé()l/?) b Endim?g)grglo[mb] t hi oph

yl)phgwl)p.ropanmc ac1d
yl ezgﬁ‘ 18 hih8 t3h(34| (%rfll Q@lﬂﬂgrbﬁfbgén@f 4112, P@%’Wﬁc}r&tﬁ’@@w&udm 4-

yl)ph(sﬁ)l}pzeparrmn@clﬁr (4- (4-am no-6-((R)-1-(4'-net hoxybi pheny
t rég%h ) &L hxlfg'h@ognmm% r% O(?J a(%lgh%nyzli-éiyé);—Z,2,2~triﬂuoroethoxy)—],3,5-

triazin-2-yl)phenyl}propanoic acid;

(28)-2-Amino-3-(4-(2-amino-6-(2,2,3,3,3-pentafluoro-1-(3-fluoro-4-
methylphenyl)propoxy)pyrimidin-4-yl)phenyl)propanoic acid;

(S)-Ethyl 2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro-1-(3'-methoxybiphenyl-4-
yl)ethoxy)pyrimidin—4-yl)phenyl)propanoate;

(S)—2—Amin0—3-(4-(2—amin0-6—((8)—2,2,2-triﬂuoi”0~1—(3‘—methoxybiphenyl.-4- '
ylethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
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2- Am no- 3- (1- (4- am no- 6- ((R) - 1- (napht hal en- 2-yl ) et hyl
amno)-1,3,5-triazin-2- yl)piperidin-4-yl)propanoic
aci d;

2<?§et 000 016 gt 80 Do-finkdo ol uuRr onaahb sl on -

am no) 3, ‘triazin ) phenyl) pr opan0| c
yl)etkwsy)y)yrlmldm 4-y1)phenyl)propan01c acid;

nes(?‘ﬁi?gn%‘ )33(%%&‘ a5 ?(}1(11(%?}\3( %Hﬁﬁ%?érgﬁ‘ 6% gz)ﬂ)

triflué@kttloxy)pyrimidin-4- yl)phenyl)propanom a01d

R At R s e RS S U ARB 2

Detld&d 1m1d1n—4 1 henyl) ropanoic acid;
b }iﬁgr y)p ggmn % 222tr|fluor?,l
5)- ﬁ-ﬁrﬁ@g@t{ﬁﬁﬂ@ﬁwq a-(2, 2 2 trifluoro-1-(4-methoxy-5-methylbiphenyl-2-

yl)et%%@ g&ﬂﬂﬁﬁﬁjg%ﬂm?mﬂaab{é& pfigny! ) pr opanoi ¢ aci d;

am no- 6- (2,2,2-trifluoro- I (3" -f
| L(@Sb@ﬁp’tmen—@}@z@ym"yum &é&,@ﬂ-’mﬂuero 1- -(3'-methoxy-3-

|

(metts RS ey A SO RPNy B Bpcie aridh 1 ) e

t hekppiAmihe-B; (3 (S-atinagi( b 2(cyyloppheimetiopy epanaiophanyie?,2,2-

. 117 s L _
t“ﬂ“?r?%ti“’@’-)mr?\lgmf yuphesyUpRoRyoi 40855 ot rifl uoro-1- (3 -f
phi kel (4 46-(1-(2-(cyclopropylmethoxy)-4-fluorophenyl)-2,2,2-

yIU?et hoxy) pyrim din-4-y )p henyl ) pr opanoi ¢ aci d; (2

triflugpethopppyigoidin-4- aDJ('an&H?rﬁB@I@IC(@I - di hydr oxy- |

n@!sfg Ix nésdcgfu%%o §<eg,glznmghane 1-(2-

triazin-2-y foenyl)pro anoi ¢ aci d;
(ISOPﬁ(rQ}S))X}ZPMWH@h&}Owr(wdm BinI@n(/ Dpropanoterdctd; uor o-

1, (%%)52 i rrrlugz I32('4§§3?% th'f]iﬂ%})% E?ro glﬁ%)rlolélpg%nyl 4-ylethoxy)pyrazin-2-
yDph€B)pZephndinaeid; (4- (4- ani no- 6 ((R) 1- (napht hal en- 2 yl)e

R R b e S S S
yl)etﬂokmgﬂwiaiﬂm %a@m) agiafioic aclg 2 2 2trit

( (@%) ,ilﬁmlpgﬁl—(éﬂ%ﬁwmqﬁ (1 r(13q carb.(amoyl’blpher[yll 2- yLbo£ 8 J2-
triﬂuéfrloéﬁg)ggff%}&lﬂfd ﬂ?gbﬁén@é%llo%mlﬁ propanoi ¢ aci d;

4 chloro%henoxy)plgerldln 1-
yI @ﬁyawnmpﬁ -4 (ZWI)I@QT 1§ pedaapivirbasild

trlﬂu<gr§25ﬂf§>?()gyr mld%nzt EH@% Wﬁﬁgz}m&;ﬂ&p@t hal en-2-yl ) et byl anmi n

rvazi
2- (QS)-ammmaGe(ﬂa(madm)q&ﬁfﬁMﬂeﬂrlﬁua@iId(4—(2-

me m&%‘géﬁoé\%pﬂgﬁ}%eﬁﬁ;gi)%gz&&%ia.%'yﬁjgﬂé’n%g%p%@ac\{c'i-) et hyl ani n
(t@Bj-buchaestByk)pYo-@ifdon- 4442 phenyl ) pr opanoi c
methoxypgenoxy)phenyl)ethoxy)pyrlmldm 4-yDphenyl)propanoic acid;
(28)-2-Amino-3-(4-(6-(2,22-trifluoro-1-(2-(isopentyloxy)phenyl)ethoxy)pyrimidin-4-
yDphenyl)propanoic acid;
(2S)-3-(4-(6-(1-(3'-Acetamidobiphenyl-2-y1)-2,2,2-triflucroethoxy)-2-

aminopyrimidin-4-yl)phenyl)-2-aminopropancic acid;
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(S)-2-Am no- 3-(4-(2-am no-6-(4-(3-chl orophenyl) pi pera
zin-1-yl)pyrimdin-4- yl)phenyl)propanoi ¢ acid;
(S) 2 Ai ni no- 3- (4 (2-amno-6-((R)-2,2,2-trifluoro-1-p

SR BT o e RO BIRRARGH Gl o o

ammbwfmﬂindﬁt Abghenyl) )Zpiﬁﬁﬂ(}ﬂrdmonaﬁmil c acid;

O A ekt i Bl B

4-y1) h9t) ropan01c ac:1d
S} 22 Am no- 3- ( 4- ( 4- ani no- 6- (1- ( bi phenyl - 4-yl)-2, 2, 2
-fEt]@é Q@@pm}%sﬁ +(2-amirg=-6- ((R) -2,2 2-trifluoro-1-p- tolylethoxy)pyrlm}dm 4-

1) phenyl ') propanoi ¢ aci d;
Dph
yh)%g%§£§£%nf%o 3-(4-(2-am no-6-(2, 2,3, 3, 3-pent af | uor o-
- (@S uonimo$-(4- (2—amm0 6-(2,2.2-trifluoro- 1 (1 methoxyblcyclo[Z 2.2]oct-5-en-

> EERUSE L O SRRA BT i)~ 4- Y1) phenyl ) propanoi ¢

2- (&S) DOABmbO -2 amines 61 (4- R)ycﬂ)palt?lﬂkj’)plﬁdnyl)m;& 24
t hoxybi

S RORY TERP DA PTBRE R For opanoat e

( s22 0hN8-334-(6-(1-(d-(cycl | henyl)-2,2.2-
5‘342 ’22 Thie 33 OSSR O R T TS - met hoxybi ph

“ﬁm@%V@O&@PyP?@ﬂh%i'?%VVD%?E@FﬂQ@%q)phenyl)propan0|c

ng) i#]&gmgé %44(2 EllnoﬁrgZZg Tgu%ro 1 fI uoro-1-(3
meth(-)}f){pb@mz{yﬁ;henyé)eﬂmxy)pyrpxhehlylﬁt-ydl)phenyl)propan(nc acid;

I T
triﬂufl’?aﬂy}k%gyorﬁl)im% gl)ﬂ:eln)r/rll)propanmc acid; o r |

z@%i (ﬂﬁ'ﬂ?(zé-giﬁ?%g % oS Y dharst2 55 252
tr1ﬂuor6§tho>f§1§}5ﬁﬁ1>ﬁkirn54 ETg%l%)ig W acit:

| ) et ph
(285 - S Am 8L b0 2 et IR TR R ——

yl bi phenyl -
prh%ﬁh@%ﬁmﬁnHﬁ&?ln]dln 4- yI)phenyI)propan0|c aci d;
(ZS§}24mmnné(34642@24aﬁumm B64-3-2, 2-trifluoro- |
meth R OB sy B Py SO RBRFINS S n- 4-y1) p
heB§)-)Prapasaitq2-aamieh-6-(1-(2-(3,5-difluorophenoxy)phenyl)-2,2,2-

triﬂué;)%es (_)}f'%/i_)wémaﬁleéh&i)gh%ylgprgpanom a(cl (2-(cycl opropyl met hox

trg)- Mnﬂﬁbbqli}()l@ﬁﬁﬂdfﬁm m z%ﬂhc)x@ne@y@) propanoi ¢ aci d;
(2S) - 2- Ami no-3- (4-(6-( S xclopropylnethoxy) 4-flu
metheyyg ﬁy)[p}'iergl)gthgxy)pynmzdm -4-yhphenyl)propanoic acid;

E r(ng E’Mﬁ& @leti%ﬁd% 9 @4 ‘&%S?j '%Qgﬁ‘ﬁg&'tc)raﬁo?gﬁfsgjb?p}égﬂridz -yh)
2,2, 2—tr1ﬂuoroethoxy)pynmld1n-4—yl)pheny1)pr0pan01c ac:1d
(25)-2-Amino-3-(4-(2-amino-6-(1-(2-bromophenyl)-2,2,2-trifluoroethoxy)pyrimidin-
4-yDphenyl)propanoic acid;
(28)-2-Amino-3-(4-(5-(2,2,2-trifluoro-1-(3'-methylbiphenyl-2-yl)ethoxy)pyrazin-2-

ylphenyl)propancic acid;

120




(i sopentyl oxy) phenyl) et hoxy) pyri m di n-4-yl ) phenyl ) pro
panoi ¢ aci d;
(2S)-2-Am no-3-(4-(5-(2,2,2-trifluoro-1-(3" -fluorobip

hepgho4a nga@aoeszya)mw@ D52iflbooPNenMkhBk ARHRAIIC-

aci d:

yi)ethm>m£awnﬁoylmwlm@a@wwdor o- |
;ﬁS? oxy pyr 4%3315&2—% u)Omhleﬁ2 AS-%]F%I lé}rl%g?hgna%m d;
yl)p}(eﬁﬁ)eﬂﬂ}xz;\}pmﬂ@-@l@p}(ezybmpm&—2(0161 (3' - car banoyl bi phenyl
R R P A DA s e s Aipr g2
_yl)eﬂﬁ%&)ﬁyﬁmgmzmmgylﬁah(eﬂyllpzomﬂbmacla (1-(4' - car banDyI bi phenyl
t rﬁzyfgP‘ézﬁ-Ii?lE‘Pﬁc@?y@W?iPWd?ﬁ=24t-fi;ﬂi“5’ﬁh]e"Fﬁ?ﬁyﬂf%‘ﬁg‘ﬁg‘wbiﬁﬁ?"é’}'}
yDeth&S)pyfmfidih A0y Bhkdyt{pdoRhbiBacifi; (2, 2, 2-trifluoro-1-(4-(2
net2RoRypheackity Branpe-fei #xyipithendiyd 243 phenyl ) pr
i B SR P PBOBSIE 9 yor 0.1 (4. (2
me@RpRyphimn ey (OHE AP . é{mwgwnwmmegylﬁzgtzy ph ]Eelnyl ) pr
. tri uor o-
W1ﬂupl%9€15§)%)p%rgﬁgi}ﬂ 1Y§%3§W§ﬁgoﬁaﬁo)l ?Chdxy) p§/r| m di n- 4-
y! (2shenyhinprio@amaie, mimoro 1-(4-(4- | I
methé)}gw%?%)é(gzﬁ)géx%l)_e%ox%pyﬁgn in- yq)pgelpy %P paI-IC%EJ cizl_ 2,20t
an@geslmmﬁﬁb@l L(A-@:=athihBa DY) aiduari npp(maﬁgamﬁaz@paql)thmphen-
3- yl)@tQ@sy)lf&Lr(rmdmsﬁl ylipl(emyumemr@rﬁa@efbu phenyl - 2-yl)-2,2, 2-tri

2.2 2-trifl 5- thoxyphenyl 1-3-
a| | ?10 r| 02 dg'42(2 4€1 6h(eny iyl uoror% rrgg a(r)] oyp engf )isoxazo

yi)etl(ogg)pyﬁm&dm#eﬂ&h(:mllpzommln@916; (1-(4- cyanophenyl ) - 2 2 2
éf:(lrzg ‘(ﬂ%&eiﬁ(}-&)a"nﬁﬁé b0 A ¥l PPER) PLARRDAL Gethyl)-1H-
yraZZ)-l-amlﬁﬂroﬁy)bﬂmﬁﬁhr&mym)@hﬁry@bﬁpaﬂoIQaéidt rifluoro-l-p-toly .
t
(381 2 o e i ROTEU SRS IBE Rl e
Hiﬂubﬂé@ﬁﬁ)ﬁ@) Mﬁhﬂﬁr?él-%'l)gﬂl&ﬁi) l%pﬁﬁnc acid;

rimdin- ropanoi c acid

£s) am%ﬁ%@— NS B OR ok A AR R LR PN

mﬂu&%@)ﬁ? oet h d&?/)yp)gl’rl?nrjﬁ)fc)iroﬁanoﬁl?c)l%henyI ) pr opanoi ¢ aci d;
( 28F¥-2-/ninn&-3-(an(ige-0 41 (hengzelyidthepdrt-yll-8:42-phenyl ) - 2,
tnﬂuofoe%o}&)b{q'm“%'{n%tyﬁ%éé&/fj}ﬁfopgﬂo‘i'é ;- y!) phenyl) propanoi

( 29F)-2-AATin0 G~ @~ e iBo-BFRAC-GiflArc2] -2-teilfy |- Udimidardl 4- ( 3
Yl)eﬂi?é‘?}Pé’?%ﬁ%#@QWBWé}maﬂs?iﬁ6‘%‘3‘}3 pyri m di n-4-yl) phenyl ) pr

0P@RRD A RBbSE-(4-(6-(1-(2-(cyclopentyloxy)-4-methylphenyl)-2,2,2-
triftuoroethoxy)pyrimidin-4-yl)phenylypropanoic acid;

(28)-2-Amino-3-(4-(6-(1-(2-(cyclohexyloxy)-4-methylphenyl)-2,2,2-
trifluorocthoxy)pyrimidin-4-y)phenyl}propanoic acid;
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(2S) - 2- Am no- 3- (4- (2-am no- 6- ( 1- (4, 5-di net hoxybi pheny
l-2-yl)-2,2,2

trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoi c acid;
(2S) - 2- Am no- 3- (4-(2-am no- 6- (1- (4, 5-di met hoxy- 3' - met

hy| h -2- -2,2,2- o g
e o e e e AT o e
yl)ph@g}ﬁ)prgpaﬁmc@@rds (4-(5-(2,2,2-trifluoro-1-(2" -nmethylbip
yl ) et hoxy) pyrazi n-2- yl ) phenyl ) pr opanoi c

ac(?é)-Z(f’zrsynDz& Aririonige-641 (b3 (dmethgl- Wi pribediey)-204-  3-
tflﬂuHR)%ﬁlg @B%H@Mi%ﬁﬂéﬁ& )SIIOBMQ Q@ﬁ' m di n-4-yl)phenyl) pr

anol
( 26))-22Amm0ﬂ1}(48€2( amif@-6afithydrdy plentidps By Bindi-Flphend phrepaoic
xy) phenyl ) -2, 2,2
‘trifluoroet hoxy) pyri m di n-4-yl) phenyl ) propanoi ¢ acid;
( 2@F)-2-inB B~ @=(CAr{ido-81D2 A Q= Bif1(@r02l- B -hydrbtybehendi-x 4- (4

yl)eﬂipg@’}p&égfﬁ‘iiﬁﬁdsly’}‘ﬁwé)ﬁmpfa?iﬁa%é) pyrini di n-4-yl ) phenyl ) pr

L EmafelHi4- 2 ammo 6-(3,5- dlﬂU.O]‘O henyl r1m1dm 4-yDphenyl)pro
?QZ Ani no( < 4-(2- a(m no- P:)L y)py ((S)- y%ﬁnoy? panoic

aCId,r boxyet hyl ) bi phenyl 2-y1) _

A28 EAhigh AL OSBRKU PSS o fiphln PG B OPano!
triﬂuerpdﬂl@gt)pynnmd}rﬁﬁl ¢ DpHeRyDpropoplveasid; ) - 2, 2, 2-tri f | uor oet ho

d h
IR e PR - OP AR BB P anemer gy >

yl)phbt@,l‘h)pk’(}pan()ﬁb)lﬁﬂhoxy) pyrazi n-2- yl)phenyl) propanoic

acid: 120 . .

( 3%?1-%3%%«%-3:@:@@1@@-@-@ foeope? methPdrdibskehenzqlymps-yD-
2,2, 2 5orsd Simadin-4-yl)phen )Sl)propanmc acid;

yI et hoxy rlmdln r opanoi ¢ -aci d;

) %Amw 2(4<(Z-4mig)- @21 Qbezzq afl15wd}-a,212- -tifngugetheryipirimidin-
-yl)ﬂe?ﬁﬂﬁ%ﬁ ic aci

acid;

I ethox y) pyr azi n- 2-yl ) phenyl ) propanoi ¢ aci d;
( 229 2-2rfind-Aefd-+ :{2-(am~lr(026 -6 AariBudrd; 1A 2an toljfiraeBo- |
henyl - 2-
yl)etho%’?)g?ﬁ Xy pQ%Pheng %Ra ‘fﬁ fﬁ%nyl ) propanoi ¢ aci d;
g aS)- Eﬂwl%ﬂ(ﬂ(ﬁ»ﬁn(né - @Ramzmaaﬁlu()a;\ R(Z-ntettiokd/bipliedyl-4( 3" - (
r ox
yl)ethﬁ%@am &b}%ﬁﬂfﬂz -YPIPBIRSHI BPpAIBIce aci d:
( )my %Aﬁmm «(B6-42.¢ 2-AMh610-16¢2( (4= xﬁé’thyz@]y@nabgphenyl 2-y
YDthtnrnyﬂlhe@f)%ﬁﬁﬁﬂyyﬂWﬁmﬁpﬂ@mnﬂmﬁpiﬂphenyI ) pr opanoi ¢ aci d;
(58 B R o B e T e P g ey ek
yl)ethp;y)gyrgn@hn—ii yl)phenyl)propanmc acid;

(BRI %XI{O' S GeliBRGR g AR, °
yhphenyl)propanoic acid;
(25)-2-Amino-3-(4-(2-amino-6-(2,2,2-trifluoro-1-(3'-(methylthio)biphenyl-2-
ylethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
(25)-2-Amino-3-(4-(2-amino-6-(1-(3'-((dimethylamino)methyl)biphenyl-2-y1)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
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nethoxyphenoxy)phenyl)ethoxy)pyr|n1d|n 4-yl) phenyl )pr
opanoi ¢ aci d;

(2S)-2-Am no-3-(4-(2-am no-6-(2,2,2-trifluoro-1-(2-(4
- et hyl t hi azol - 2-yl ) t hi ophen

3-yl)ethoxy)pyrim din-4-yl)phenyl)propanoic acid; (2
S) {D-Adkimiae-3- (41(Zram2mam(3a@plﬂuc(rmethm}t)phehylwmidin-4-

4- net hoxyphenyl )i soxazol -
yl)ph%%%érﬂ%amjcpaf dlym di n-4-yl) phenyl ) propanoi ¢ aci d;

( 26)3)%/&131@93-34 (1-dmipd -6:%113@&&‘1[(020 2 '(irfﬂuf)fdﬁ&ﬁlﬁjxyjblphenyl 2-
I Al%ﬁ ‘t5 (trifluoromethyl)-1 H
Y)etfgéjpf FIUYED )’%RI}?B& TORAC i 4819 - 4- yI ) phenyl ) pr opanoi c

:3-(4- (2 Ammo—6 S(R -2,2,2-trifluoro-1- (3'-methoxyb1 henyl-4-
2-amno-6-(I'-(2-(cyc ohexyl oXy) - 4-

2-
yi)eth@iy?}mn@ﬁ@ﬁﬁ yD@egyIQZ (2~ ammoacetamldo)propano;c acid;

AR L A ARREEU LB RSIEL P o
yl)ethmbnwllgpﬁl@fﬂ;f}fbp@pﬂ?ﬁﬁ(;ﬁanmo affd | ) pr opanoi ¢ aci d;
@)S g’&mnohé)gygzp ?Eo g?ﬁb%& E&J&P g&%zo?d] Itohl azol - 6- yi
(metl)ylﬁlﬁnﬁ?pglgnyl)ethoxy)pyrlm1d1n—4 yI)phenyl)pé%pan())lc ragldanOI ¢ acid
(2R U B P R Rl & pea B P G2 LA 2
triﬂubfd))ﬂhnkﬁpyrﬁﬂqQﬁi’-@lygﬁhenzl)pro)panow amd

éet hoxy) pyri m | ) phen étEanm c acid;
>3-/ Apinao- G- (Cangige- éil(( cbl@y"cz:%@ rlymlﬁmy PplEnyBL2RAp

tmﬂug{%eal{llb%Jcggoet ﬁd-m 4)y|35hen )grogarhm ? |dhenyl ) pr opanoi ¢ aci d;
( 28P)-2-Hminp - (F-(R4pn(ite- (5IQQZ-I(rxﬂymtoeh@&hrau-y)yIﬁhinﬁtdnyz ph

yl)e{dﬁ&yﬁmé}l(ﬁ%% r?’él?h??}’y%?r?ﬁaa?lﬁ al‘A:I-ldyl ) phenyl') pr opanoi ¢ aci d;
122S¥- 2@mﬂg,qnﬁ4r(a a?ﬁﬁés((z {E{Ey_ﬂlg)pﬁntgﬁxﬂrﬁﬂﬁcﬁrbf)}ﬁdﬂﬂ)a 2,4
0X rimdin-4-
UL S LSS AL &
( 2(553) Z-A‘M‘TlnB@ (a-((zdanﬁﬁ’c 8b nQ-= t@ﬂhafo( 1L2330haRENpheryie RYSHRx-1 -

enﬂ)?h?”fﬁ%#%‘ét%ﬁ(%"ﬁ%’ DREPBRNIcAcid: ) phenyl ) propanoi ¢ aci d;
( %bs?zémlﬁ& % ﬁ a(-xg'n(ﬁgn @QQQnﬁﬁoﬂayld{p%%pcﬁﬁ @%h?e@%gdzmlmdm

§ phenyl propan0|c
4YDI{}@®1PZOMPWG*C@1(4 (2- ami no- 6 (2,2, 2-trifluoro-1-(3 -h

??;f% %3?&? §§¥d4 n(|§ cg?_ % 2- 4tr1§/] hef13 I‘rrser‘%hro%%bé%%elngl- dérpat}qoxy)pyrazin—z—
yi)ph@r@j)pﬁ)pémmaela (4-(2-am no- 6 (3 -di fl uor ophenyl ) pyri m

(3@1 Zg*fﬁw%ﬁh@ﬁ% 833‘33 636&? ffe%%’-amgmﬂapkqnéfb? 3bi%hn

tnﬂu@tbetﬁo&yf)ﬂyrﬁmamzt- I)phenyl)propanmc ac;d
trifluoroet hoxyi pyrimd % phenyl ) pr opan0| c aci d;
(25)-2-Amino-3-(4-(2-amino-6- (2 2 2~tr1 uoro-1-(2~(furan-2-
carboxamido)phenyl)ethoxy)pyrimidin-4-y1)phenyl)propanoic acid;
(25)-2-Amino-3-(4-(2-amino-6-(1-(4-chloro-2-(methylsulfonyl)phenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid; '
{S)-Isopropyl 2-amino-3-(4-(2-amino-6-((R)-2,2,2-trifluoro- 1-(3'-methoxybiphenyl-4-

yDethoxy)pyrimidin-4-yl)phenyl)propanoate;
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(2S)-2-Am no-3-(4-(6-(2,2,2-trifluoro-1-(3" -fluorobip
henyl - 3-yl ) et hoxy) pyrazi n-2-" yl ) phenyl ) propanoi c

aci d;

(2S) - 2- Am no- 3- (4-( 2- am no 6- (1- (5-et hoxy-2-nethyl -2,

3-di hydr obenzof uran- 6-y
2, @Sx2tamntnorfotioétth d%(qxﬁﬂpﬁw@lxh) #iyprppeasiitd pEopanoi ¢

mﬂ“?’%é?‘“ﬁy)}iﬁﬁ“ﬁ‘o‘h%“(yiPp'(‘ei’YQ{"”"Pa“"“‘ 9. (benzofuran-5-y1) -2,
2, QSDJQpﬁmmmelt-@ﬁe(xﬁmwcildheﬂylnxy)m—ﬂﬂo)rqqﬁemm Y Br2epanoi ¢

triﬂugr(%izzﬂgﬂ;%@ ]%l,fr‘lfdul} gﬁfﬁghenyf)proganow aci 6-(2,2,2-trifluoro-|

y! (288 D0xMInRYF- (4mzoanﬂn46xh)zph@wbﬂopr _gp@niepienaci d;
Et h m _no- 6- 2,2, 2-trifluoro- |

| yl)cycl@ﬁexmé%ﬁ@;&yﬂlfﬁw@hw)Rhervl)yr@tﬂmw%@»r| i
, di %’Sf"—?yAI)IQIBQ_ﬂ%L(b (§QéifrﬁﬂbfboﬁFﬁQ@iﬂox?ﬂbﬁn?p@-?’?_@ﬁﬁg%yﬁgﬂiatzol-&

2-trifluofro
yl)phhmd eirengic acid;

(RS R S8 e S K IROSIN) B APARRL G AEL
triflue(oB&nEj)pythmth—Mprdnyl)pl@patra)Zchic-lcﬂ _ L
/DS ORI AT D s BB B fRgno! o 2ci o

methoXyphédiR lﬂlﬁbxﬁl')étBO)(}I}MTHMHIHm—QI))MQﬁ)ﬂr))MBicl’ﬂmddI n- 4-

ylzé hen )pro anoi_c ac
R i 42 02 - 4 Bucro 2ty g Betpoy3pyrimidin-

A-ypRh by RRIRIcRPeNy! - 2-
”‘?}?ﬁﬁ g?]!)o% yrclmdln 4-yl ) phenyl ) propanoi ¢ aci d;

P ZWQ@-@ =(RAn{ino-a1i ﬁ@-tﬁﬂ(lqm(IS(‘F {ycde-det hyl ani no) m

methﬁ)pﬁyl}gﬂ}lo@%m‘%lryh%vﬂ?}a%ﬁﬁ%r??ﬁm‘h%cﬁy| ) propanoi ¢ aci d;

1228)-2-Amino-3-(4- (2 amino-6-(oxazol-2-yl(phenyl)methoxy)pyrimidin-4-
-(2-amino-6-(3-(trifluoronet hoxy)phen
yl)phyﬁ‘gl)é’;'}?ﬁaﬂ?lalaﬁgﬂ yl ) phenyl ) propanoi ¢ acid; (2
S)(S?rzémlmfal =Bed@= z(rﬁﬁa-ﬁl(m(lyﬁloﬁ&,yﬂ.’lz 22: rifluoro- |
i f1 uoronethao -
trlﬂuwoyfévh%ﬂ%wié%ﬁ)@’rw ingA- y‘%ﬂ@a@ NRPBRSIde aci d;

( Sl)zsﬁz(ﬁﬂniﬁlg SAALBARANd-6R) (?(ﬂ(d@m&ﬂhylfajnh&w)ﬂfehyi§f8mnfm§rlm>,<z 2-
trlﬂu%qoy QXTSGRXF)WM WHPWDMO))WQ 2- (2- ani noacet ami do)

Gid:
(ggflg%n(fmg -3 (% (%%@ th Z | :’]tgiolrﬁgro ]] -(5- ph_enylthmphen -2-
Yl)etholéii)pﬂﬁmlr@lmﬁﬂlphemy]pr@ah?ipy:mé;zoI 4-
y OXY ) pyri m,djns 4- ano aC|
{487 PSR A P e GRS B B 1 A tiphenyi-+
yl)eﬂ(oﬂ?lpwhﬁdihmmphm*mmﬂah@woxy) pyrim di - 4- yl) phenyl)p
noj c aCI
S o 6 Qv L6 (e heprinoy ey e e
2,2, Q%Mmgéiunﬁxy?p}&‘ﬂrﬁldx% LyBphenyl)propanoic acid;
(S)-2-Amino-3-(4-(1-(3-methoxybenzoyl)-1H-pyrazol-4-yl)phenyl)propanoic acid;
(25)-2-Amino-3-(4-(6-(2,2,2-trifluoro-1- (S-phenylfuran 2-yDethoxy)pyrimidin-4-
yhphenyl)propanoic acid,;
(25)-2-Amino-3-(4-(2-amino-6-(1-(4-chloro-2-fluorophenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid;
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trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoic acid;
(2S) - 2- Am no- 3- (4-(2-am no-6-(1-(2-chl oro-4- (methylsu
Ifonyl)phenyl) 2,2,2-
(2B 59%2(“@%1‘%?& St RORg S BERRERE 25 [
yl)phmalmarﬁpeylbyctahldophgn ;
' 4 id; |
S L S S P
trlﬂuofdeﬂﬁ&jb)pﬁﬁm&ﬂ—ﬁl%{d)%h&yl)propanmc acid;

trifl uor oet hox yrimdin-4- henyl pr opan0| c acid,
( 29 ZAHnHS- %(%&p -3pin ﬁrﬁ%zﬁ‘*@h{%zo gﬂzlow $Yor621 - (2- ( 3-

tr1ﬂ1ﬁﬁfeﬁm%3®')ﬁ?§ﬂ)d1ﬂ Q}’ﬁ)'pﬁé}[%ﬂ()pfopanmc acid;
enyl ) et %%)%rl inidin- % hen ) propanoi ¢ aci d;
( 28)=2AmEonp{B(-gming- %«thi (@@ezhykmmm@)bmhemd Aryl)-2,2,2-
trrﬂug@%okﬂgﬂ’ylﬁ pr oé%\)ﬁ gﬁé%()?érgdl%cq& n-

S) £23) Amrnmlog—(M(%ﬁnlﬁa 641 htore-2 2 etriduoto-1-(4-methoxybiphenyl-2-

yl)ethcfxy rtgacapéc)agltdhoxy) pyrazi n- 2-

Sazs% 2An=|nmg 33?1)4(4%2 ((z% Zzitﬁﬂﬂ@roﬁ}-(i Benditiidpheh - PRty ytinedin-4-
en
YI)PI%PYI Hr‘BR?PB‘étaFﬂgxy) pyri m di n-4-yl) phenyl ) pr opanoi ¢ aci d;

l(J r2§)) 02K MR B A= (R n bRy (121 2, Rerfabdif1l- mfh@nﬁ)ﬂr@paﬁ&c
acid; scar boxam do) phenyl ) et hoxy) pyri m di n- 4-yl ) phenyl ) propa

(5B NSines3 (- Gramipo-G.0-oiphepyl-4 yDrimpyrimidipcts )
yl)phlelﬁ)d}pytbgapme ayid) - 2, 2, 2- _

l u ! Oeti;{)i( é&) ?rXIEKIJ %] &5\)[12 é 2ytr1}]80r0 qyd?;) l%et %gy %Ijhen)?lgfi-d;

yl)etl&xﬁ)ﬁyﬂ@ncﬁn(z@-lfpac@mpf'@aﬁmé aRY:- 2,2, 2-trifluoro-1-(3' -ne

@iﬁn‘l&g %?4 -G-gehonkiphenKlstrylsyimapidiaiesyDaroganoic acid;
( 2@9{ -2: Aﬁﬁhﬂ% @=(C4mfifo-6%2,0 2-kiEMEIONEPAGYh &N NRypedyh B A ER.3-

hen
yl)eﬂtoew%wum%@ﬂn&pww}wwa@lﬁa@dy| ) phenyl ) pr opanoi ¢ aci d;

(eﬁ(%)c}; _gzﬁ@’lg%g?) (% ((ZAan{n@o 6:'(2 (2% t("l‘flﬁ&loolhwl Y34~ f 1 uor Oph
meth@mpﬁﬁ:ﬂ}’@bm@hdwﬂ)qﬂwxw)pydmdmﬂyjfl)g@haﬂ)plrcman@p andi c aci d;
( 221§%rt 11110 ﬁg‘%—gg tﬁ)ﬁbl%genym% y% FH gndo?B%f])Emtolpallloulg acc1’d |

y | 2-dyrih@Be sy -Jobgl EK5dpl 8-y iibebipancie gdni phenyl ) pr opanoi c
rifl

b nig A ey PIE Ry FirhprmiaSbheny boropanoic

acid; yI ) phenyl ) pr opan0| C aC| d 2
- 2- Ami no- g (HZ (cycl ohexyl oxy) - 4-f |
ucﬁ’éﬁﬁ%%@ (bt glzzl—lH pyrazol “4- yl) 1H-indol-3-yhpropanoic acid;

trb&)-HAREL RN RYTiAITE$h B 24wl BV R PSRRI Skl d:
yl)ethoxy)pyrimidin-4-yl)phenyl)propanoic acid; |
2-Amino-3-(6-(1-benzyl-1H-pyrazol-4-y1)-1H-indol-3-yl)propanoic acid;
(S)-2-Amino-3-(4-((2-(4-(trifluoromethyl)phenyl)thiazol-4-
ylmethylamino)phenyl)propanoic acid;
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(2S)-2- Ami no-3-(4-(2-amno-6-(2,2,2-trifluoro-1-(1-(4
|nethoxyphenyl)cyclohexyl)ethoxy)pyrln1d|n 4 yl ) pheny
I)propan0|c aci d;

R Pt R ;&ég&lg@ggg@%aﬁamo

adda0|d
ﬁa- -Ammong) (Z’IJ’ (3(—€’Z-r(nethoxy enzof%zd’]t%f g-yl urelgc%pgenyl)i)ropanom

amdﬂethylphenyl)ethoxy)pyr|n1d|n 4-yl) phenyl ) propanoi c

B R RSO PP ot b Oy hen Dpropanoic scid

yl I@rﬁeﬂﬁﬁﬂd]ﬁ hﬁetﬁ?ﬁﬂ)phenyl)lpropanow acid;

(S)- cycl ohexyl -2, 2, 2-

tr KS)tZuémmM aRBarf- ﬂézﬁkmeﬁwﬂﬁrﬁrdlunmmeymbﬂéwa;@rb

D RRREH- Sy RBlefhoxygyringicing4-yhphenyDoropaneie geidh e
) pEemztAhinoahRed3ydnin@-6A1 2, 1 -trifluoro-3-((R)-2,2,3-trimethylcyclopent-3-

enyb%éoé%r'l SRR SO el Ra% ) P1 Phero. 1 - (5 ph

engasy-ai opiners-@-(2-amino-6-(3-(2-hydroxyethylcarbamoyl)piperidin- 1 -

yl)p%fgg-&tp%gﬂﬁhp 04z, ) phenyl) propanoi ¢ -aci d;

2- g@-ﬁ%rﬁmﬁ@'6 ‘2%18@-’6@3((ﬁ)@dﬂ?—il%ﬁl(%(yﬁﬂlbefridﬂp[ 9byrimidin-4-
: met hoxybi phenyl - 4-
yl)pfym%msawwﬁn 9 di n-4-yl ) phenyl ) pr opanoat e;
el G( LTl hidin-4-
O)S@rret%h@fﬁ% ; pﬁé {123?1@4_ %4{1:@110@0 St @pe&dlgg’l ch(bghﬂﬁ}hgx){ylﬁ)%lﬂudm 4
ylphgnv)ppertandif lacidr oet hoxy) pyri mi di n- 4-yl ) phenyl ) pr opanoi ¢
aci d;
(S)-2-Am no-3-(4-(1-(3-nmethoxybenzoyl)-1H pyrazol -4-y
27. 1 ) pipbayappriopdomidatiei dhich comprises a_compound of one of claims 1-4 and

Am no- 3- (2,2,2-trifluoro-I-(5-phenylfura
26, aﬁ@%ﬂ"?@?ﬂfﬂ%ﬂ?ﬁ%ﬁp%%&q eﬁmﬁ'r’“’nyf") L’@ Myl ) propanoi ¢ aci d;

(2S) - 2- Am no- 3- (4-(2-am no-6-(1-(4-chl oro-2- fluorophe
nyl)-2, 2, 2-
trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoi c acid;
124
(S, E)-2- Am no- 3=(4-(2-am no-6-(4-(trifluoromethyl)sty
ryl)pyrimdin-4- yl)phenyl)propanoi c acid;
(2S) - 2- Ami no- 3- (4-(2-am no-6-(1-(3, 4-di chl or ophenyl ) -
2,2, 2-
trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoic acid,
(2S) - 2- Ami no- 3- (4- (2-am no-6-(1-(4-chl oro- 3- quorophe
nyl)-2,2,2
trlfluoroethoxy)pyrln1d|n-4-y|)pheny|)propan0|c aci d;
(S)-2-Arnino-3-(4-(2-amno-6-((R)-1-(3"-(dhnet hyl am n
o) bi phenyl -4-yl)-2, 2, 2-
trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoi c acid;
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(2S)-2- Am no- 3-(4-(2-am no-6-(1-chloro-2,2,2-trifluor
.0-1 - (4-met hoxybi phenyl -
yl) et hoxy) pyri m di n- 4-yl ) phenyl ) propanoi c aci d;
(295)-2-Arnino-3-(4-(6-(2,2,2-trifluoro-1-(5-phenylthi
ophen-2-y1)ethoxygp ri mdin-4- yl)phenyl)propanoic
: An in vitro method of inhibiting TPH1 activity, which comprises contacting

(S%?ﬁfeﬁ% e géﬂﬁéﬁgéhﬁgfnoxyphenyl) 1H1,2,3-triazo
| - -yﬂ) pfopanoi ¢ &aci d;
(S,E)-2-An1no-3-(4-(2-an1no 6- (2- (bi phenyl - 4-yl ) vi nyl
)pyrimdin-4- yl)phenyl)propanoi c aci d;
(S)-2-Arnino-3-(4-(4-amno-6-((R)-2,2,2-trifluoro-1-(
3' - met hoxybi phenyl - 4- -
yl ) et hoxy) pyri m di n-2-yl ) phenyl ) propanoi ¢ aci d,;
(S)-2-Am no-3-(4-(4' - met hoxybi phenyl - 4-yl sul f onam do)
phenyl ) pr opanoi ¢ aci d;
(2S)-2- Am no-3-(4-(2-am no-6-(2,2,2-trifluoro-1-(6-(3
- met hoxyphenyl ) pyri di n-3 _
yl ) et hoxy) pyri m di n-4-yl ) phenyl ) propanoi c aci d,
(2S)-2-Am no-3-(4-(2-am no-6-(2,2,2-trifluoro-1-(6-(2
-fl uoro- 3-
met hoxyphenyl ) pyri di n- 3- yl)ethoxy)pyr|n1d|n 4-yl) phen
yl ) propanoi ¢ aci d;
2- Ami no- 3-(5-(4' - nethylb|phenyl-4-y|)-1FF|ndol-3-yl)p
ropanoi ¢ aci d; '
2- Ami no- 3-(5-mtolyl -1 Hindol -3-yl)propanoi c acid,
(2S) - 2- Am no- 3- (4- (2- (2- met hoxyphenyl ) f ur an- 3- car boxa
m do) phenyl ) propanoi ¢ aci d;
2- Am no- 3- (5- (1- benzyl - | H pyrazol - 4-yl)-1Hi ndol - 3-yl
) propanoi ¢ aci d;

(2S)-2-Am no-3-(4-(2-amno-6-(2,2,2-trifluoro-1-(6-(t
hi ophen- 2-yl ) pyri di n- 3-
yl ) et hoxy) pyri m di n-4-yl ) phenyl ) propanoi ¢ aci d;
2- Am no- 3- (6- ( 1- benzyl - | H pyrazol - 4-yl)-1Hi ndol - 3-yl
)propan0|c aci d;

(S)-2-An no- 3- (4 ((2-(4- (trlfluoronethyl)phenyl)thlaz
ol -4- yl) et hyl am no) phenyl ) propanoi c acid; 125
(S)-2-Am no-3-(4-((4'-met hoxybi phenyl - 4- ylsulfonanido
)nethyl)phenyl)propan0|c aci d;

(S)-2-Am no-3-(4-(3-(2- nEthoxydlbenzo[b d]furan 3-yl)
ur ei do) phenyl ) propanoi ¢ aci d;

(S)-2-Am no-3-(4-(3-(2, 2- d|phenylethyl)ure|do)phenyl)
propanoi ¢ aci d;

(S)-2- An1no 3- (4 (phenyl et hynyl ) phenyl ) pr opanoi c
aci d;
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(S)-2-Am no-3-(4-(2-am no-6-((5-(1-nmethyl-5-(trifluor
onethyl)-1 H pyrazol -3

yl )t hi ophen- 2-yl) net hoxy) pyri m di n-4-yl ) phenyl ) propan
oi ¢ aci d;

(2S)-2- Am no-3-(4-(2-amno-6-(1,1,1-trifluoro-3-((R)-
2,2,3-trimethyl cycl opent - 3-

enyl ) propan- 2-yl oxy)pyri m di n- 4- yI)phenyI)propan0|c
aci d; ‘!!’
(2S) - 2- Am no- 3- (4- ani np— ‘

oyl )piperidin-1- yl)pw

aci d;

(2S) - 2- Ami no- 3- (4 (2- am no- 6- (3 (ﬂyrldln 2-yl oxy) pi pe

ridin-1-yl)pyrimdin-4- yl)phenyl)propanoic acid; or

(S)-2-Anino-3-(4-(2-an1no-6-?4-ch|oro-3-(piperidine-l
ora pl&ﬂhhﬁ@ﬁ@l&a}lp laecﬁ:)b‘[a})&ysél't o gilvitdtheych, piverRyH: ) pr opanoi ¢

aci d é} harmaceuti cal, formul ati on, which

coﬁﬁ??@@?ﬂ ﬁ%@ﬁﬂ&yﬁP35ﬂemﬁkOﬁh%?ﬁﬁmk’4 and 26,
and i Bha ol L5e)),XoACEPEANS EHERRL S Bl .

uent. 126 invitro hod of 'i'nhi bit

‘N(RT)PHN%?(Q)N%) wﬁ(%ﬂ&%ﬁc@r,l -BERs) e dhRalet-OMg- (RIRHC(RWN G-,
a conmpound of forrmula I: 127 XDn O 2 HNR1 |
or a pharmaceutically acceptable salt or solvate
thereof, wherein: A is optionally substituted
cycl oal kyl, aryl, or heterocycle; X is a bond, -0-,
'S" 'C(O)" 'C(R4):’ :C(R4)" 'C(R3'R4)-,
-C(R4)=C(R4)-, -C---C, -NR5-, -N(R5) (O N(R5)-,
-C(RBR4A)N(R5) -, -N(R5)C(R3R4)-, -ONC(R3)-, -C(R3)NO,
128 C(R3R4) O, -OC(R3R4)-, -S(02)-, -S(02)N(R5)-
-N(R5) S(02) -, -C(R3R4)S(02)-, or -S(02)C(R3R4)-; D
is optionally substituted aryl or heterocycle; R is
hydrogen or optionally substituted al kyl, alkyl-aryl,
al kyl - heterocycle, aryl, or heterocycle; R2 is
hydrogen or optionally substituted al kyl, alkyl-aryl,
al kyl - heterocycle, aryl, or
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het erocycl e; R3 is hydrogen, al koxy, am no, cyano,
hal ogen, hydroxyl, or optionally substituted alkyl;
R4 -is hydrogen, al koxy, am no, cyano, hal ogen,
hydroxyl, or optionally substituted alkyl or aryl;

ok BB SR SSB RS RER B SR, ot

4xogcnga4pethod of inhibiting TPH activity, which
onprises contacting . TPH with a conmpound of fornula
ID ipptignstlyrsupstigitod a‘HkPrﬁletquCYF ‘or a pharmaceutically

acﬁle@'h?@"o S dptiOall SEbovakal b8 ra&l@ﬁ-.ar;)ilhﬂlﬁ}ﬂlm’iemc&clb Saryl, or
optional |y substltuged cycl oal kyl , aryl,
heterpselst ocycle; Y is a bond, -0-, - s C(O) -C(R4) =

%ﬁé}*&f&%@?@m@%@} N( R‘SRSAD Akt 2T Gkl el RBVe s aryl, o

heteredycRS) C( R3R4) - - C( R3R4) O-,

%(ﬁgéa%%%jl&gx%?amﬁnosf%ﬁl@ % R ,)hydroggzﬁgg (ggtg)@l}yaﬁufasumted

ﬁkﬁsubstltuted aryl or heterocycle 129 Eis optlonally
or .hetero

S u bSt L &P y{qr A SR fa oggp,l&yrdrogprgi |0¥ gprtP %el?y Substituted

a;kyl%gm heterocycle aryl, or heterocycle; R2 is
hydr oggn or optionally substituted al kyl, al kyl-ary A
al deph Rhstiedapeydsntly hygrpgen o optionaiy PeRs{jiied-allpgb of aryt: an
hydr.qaen, al koxy, am no, cyano, hal ogen, hydroxyl, or
optionally substituted alkyl; R4 is hydrogen,
al koxy, am no cyano, hal ogen, hydroxyl, or

o%d ona 'Andin S %Sr%(lethg& gfdinhl%ltfﬁg lTP?fi a@{iyity., which comprises contacting
TPHI with a compound of formula II:

() I
_R
x o™

“HN

Ry

It
or a pharmaceutically acceptable salt or-solvate thereof, wherein:

A is optionally substituted cycloalkyl, aryl, or heterocycle;

X is a bond, -O-, -S-, -C(0)-, -C(R4)=, =C(Ra)-, -C(RaRa)-, -C(R4)—C(R4)- -C=C-,
N(Rs)-. “NRs)C(OIN(Rs)-, -C(R3R)N(Rs)-, -N(Rs)C(R3R4)-, --ONC(R3)-,_ -C(R3)NO-,
-C(R3R9)O-, -OC(RsRy)-, -8(02)-, -S(O2)N(Rs)-, -N(R5)S(O2)-, -C(RsR4)S(Oa)-, o1
-S(O2)C(RaR4)-;

D is optionally substituted aryl or heterocycle;
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R5 is hydrogen or optionally substituted al kyl or

aryl; and nis 0-3. 30. The in vitro nethod of claim

28 or 29, wherein Ais optionally substituted aryl.

31z, hm 28 or 29, wherein D

isEol-fcl)-tB F%‘JREFW*’E‘@‘E@%&Q {ag&el%bfa%é?ocycl e. 32. The in -

vi Ry ¢s hygtdpenl ooéptmhaiil}mubg:numﬂeﬂcg] alkiFg-argl, el i-lemabéygle, aryl, or

sub‘atltut ed aryl. 33. The in vitro nmethod of claim 28

wherein X is -0-, -N(R5)-, -C(R3R4)N(R5)-

- NRRD) K5 R34 dr optiofkIR3fttinte@ aiky AR alkyBrbterb&R1e0bryl, or
a tﬁer apeutically or prophylactically effective

hete it of a conpound of formulal: R o XD Oz
HNRE;s Hydrdgex@rall@x?%hﬁ@“c?%d ﬁﬁbééﬁ %@zﬁﬁ Q:ploﬁtuﬁﬁ 1b s@¥stituted
sol vat & t hereof, wherei h: IS optiona

alkykybst i t ut ed cycl oal kyl aryI or heter ocycl e; Xis a

RS e Sy ol g R o g s

alkyl @®@R3R4) N(Rs), -N(R5) C(R3R4)-, -ONC(R3)- -5C( R3) NO-,
o L OIS S E R R G

|Sn®m ponal Iy substituted aryl or heterocycl e; RlLis
goge or 0 |onaII substltuteda al kyl -aryl
al (§/I - héberigegemathod pyplaimy 8 oy, wherel é’*opr-aznﬂ}lbf substited aryl.
hygr ogemhos: o ineihah by clambss bi it edelnky Iis' opﬁbgéﬂy sBbtuted
al kyl -heterocycle, aryl, or hef erocycl e
heterpgitttecogen, al koxy, amino, cyano, hal ogen, hydroxyl or

-0 p 3 onady In%%posﬁq dhYl Sfj%]al?% g% lr\{\'rheﬁe%gli Fg ﬁkl%ﬂﬁ%’cg{lgg'%IHEd aryl.

OXy, am no, cyano,
op153 onaﬂhwin@ubsmbﬂhudi eficlaial X8/ér 25¢ wheryin X is -0-, -N(Rs)-, -C(R:R)HN(Rs)-

» "N(R5)C(R3R4)-, -C(R3R4)O0- or -OC(R3Ry)-.

heter:

34, Use of a therapeutically or prophylactically effective amount of a compound of
formula I: -
@
R
HN_,
R4
1

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is optionally substituted cycloalkyl, aryl, or heterocycle;

X is abond, -O-, -S-, -C{0)-, -C(R4)}=, =C(Ry)-, -C(R3R4)-, -C(R)=C(Ry4)-, -C=C-,
“N(Rs)- -N(Rs)C(OIN(Rs)-, -C(RsR4)N(Rs)-, -NR5)C(R3R4)-, -ONC(R3)-, -C(R3)NO-,
-C(R3R4)O-, -OCR3R4)-, -5(02)-, -S(O2)N(Rs)-, ~N(Rs)S(O2)-, -C(R3R1)S(O2)-, or
-S(02)C(R5R4)-;

D is optionally substituted aryl or heterocycle;

R, is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle; _

R; is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle; 7 _ '

R3 1s hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted

alkyl;
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each Rs is independently hydrogen or optionally
substituted alkyl or aryl; and nis 0-3; in the
manuf acture of a nedi cament for treating, preventing
Or Ry&13gioaéeh, alkeihys BAHS, Ghno, ﬂhlﬁgﬁnd]%fdrdigg bRSpRignddY substituted
peri pheral serotonin in a patient . Use of "a
alkyh i a tpeuti cal ly or prophylactically effective anmount

of each@QPiadEpendehtif BlasbRotbptiofdlly Xutiifated 2y R% AHN B H

or a ?arnaceutlcally acceptable salt or Solvate

th@ﬂ%@ wherein: A is optionally substituted

Cy &l tﬁ@inléﬁédfacuﬁé ¥t aszgﬁcaJi’r%hcffgﬁ?é’d%ﬂne aré@ehﬁg%ﬁﬂﬁggmg Qdiscase or
dlSOl‘def(le}jl ?:M?erzphs@_@rotonmm R@;ﬂent N( R5) C(-O) N( R5) -

%@Mtﬁrﬁ@lﬁ' cally D ﬁ@h@( Sk % eﬁ“echg\%%%% g)co%gﬁ?d'\p'fdmula Hu:

-N(R5)S(02) - 4) S(02) -, or $§02)C(R3R4) D
i's optionally su tuted ar vl erqcycl e; Eis
optionally substituted af.e %; Rris
hydr ogen or optionall . t-; aIkyI al kyl -aryl,
al kyl -heterocycle, aryl; or heterogycle; R2 is
hydrogen or optionally substituted alkyl, alkyl-aryl,
al kyl -heterocycle, aryl, or Ihet erocycle; R3 is

or a PAYGHZ0E8RRa Ny EBX¥ie sATLNB]va f&fﬁ’e}?&f »Qf'% ggen, hydroxyl, or

optionally substitute 'S hydrogen

al &WUOW ﬁ@bstlélyeéﬁmcioﬁb)ﬂo@ﬂnor lmﬁdlcmggl or
OPX'mOa[W@HnHYOSU@St(':(KHt e(ﬁ’(Rl;)aJ k?;‘(lklefr -C 3& - -B&L‘g(ﬁ%dr@g@en

tionally substituted’ aryl
-N<Rfo é\T&is}ﬁi(@H‘é(RﬁﬁantRaBt)hIﬂés)mfN@s)ﬁé%hR@)an@NC(mf -ARNO-ng,

] eid r a i s [
S N TERDR By S RM R o6
S(OHB:Rde of claim34 or 35 wherein Ais optionally
S@%tdphbﬂa%j ssduted 3 ofrll[gta'er geof claim34 or 35,
wherein Dis optiondlly su fituted heterocycle. 38.

THelisggdongtly &‘}béf?tme@@yl oHeteedonicl® i s optional ly
suBst hfdd R ofENibnally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl; or

heterocycle;

R; is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or
heterocycle; '

R is bydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted
alkyl; 4

Ry is hydrogen, alkoxy, amino, cyano, halogen, hydroxyl, or optionally substituted
alkyl or arvl;

Rs is hydrogen or optionally substituted alkyl or aryl; and

n is 0-3, | |

in the manufacture of a medicament for treating, preventing or managing a disease or disorder

mediated by peripheral serotonin in a patient.

36. The use of claim 34 or 35, wherein A is optionally substituted aryl.
37. The use of claim 34 or 35, wherein D is optionally substituted heterocycle.
38. The use of claim 35, wherein E is optionally substitﬁted aryl.

39, The use of claim 34 or 35, wherein X is -O-, -N(R5)-, -C(R3R)N(R;)-,
NRs)C(R:Ry)-, -CRsR)O- or -OC(RsR,)-.
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39. The use of claim 34 or 35, wherein Xis -0-,
-N(R5) -, -C(RBR4)N(R5)-, -N(R5)C(R3R4)-, -C(R3R4)O0-
-OC(R3R4)-. 130a 40. The use of claim 34 or 35,

wheg ei NThh@e @ sians 84 6F 39 M@fe@ﬁﬂhe Hﬁe&abﬁ&ﬁtﬁ'ﬂ& is carcinoid syndrome.

syndrone. 41. The use of claim34 or wherein the

di $base b usgios setie 4 Ps3a ST BF Aisest P’h%lﬁor Hilgp garopyestinal
dlseagé 0098k 42. The use of claim4l, wherein the

di sease or disorder is irritable bowel syndronme. 43.
Thé2.us eTlof usclofilainB41,0vhegdn thatdenceserpr tiserdgs is éxigadledpowel syndrome.

di gordexr, i s e a
Cohpouni bR plER 3¢ 425 QOB R G R
NPP2 N~ ' Z"2 Z (R(]\/I 1(a) which conprises -
contacting a conpound of formula 22 R3 XHA 2 wth
a conpound of formula 3: O YJ Z4\ OH Y Z 3 NP1P2
N 22 2Z (R)m 3 wunder conditions sufficient for
the formation of the conmpound of formula 1(a),
wherein: A is optionally substituted cycl oal kyl,

aryl, or heterocycle; X is O S, or NR5; Yt is

hal ogen or pseudohal ogen;
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one of Z" |, Z"2, Z"3, and Z"4 is a carbon atom
attached to the adjacent optionally substituted
phenyl noiety, and the others are each independently
CRtpor NN P1is Rl or a protecting group; P2 is a

protectin oup; i S t|onaIIy
sutfsth ‘F‘Eﬁl’g@iggﬂ’rﬁ&‘mg&ICRWO%‘{dof o et erocycl e,
aryl, or heterocycle; R3 is hydrogen cyano, or
optionally @ tuted al kyl; each R6 is

i ndependent | o | y¥ano, ; oHNRBR9,
& e%galkyl,
1 i's

am no, hydroxyl, op |onaghy bub tit

al kyl -aryl or aIkyRahet rocygl e; ea

i ndependent |y hydrogen orgpptlonalHﬁdﬁubstituted

al kyl, al kyl-aryl or alkyl- heterocycle; each R8 is
independently hydrogen or op@@onally substituted

I l e; each RO i
whief tri At ) op Bl c FOpLRal 1y substituted

al kyl, al kyl-aryl or al kyl- hdt;erocycle; each Riois
_ independently hydr ogen, cyan, hal ogen, ORI 1, NR12R13,

am no, hydroxyl, or op y »ubstituted al kyl,
al kyl -aryl or al kyl - hetlerAcycle; each Rl1 is
I ndependent |y hydrogen- ptional ly substituted
al kyl, al kyl-aryl or alkyl - ?eterocycle; each R12 is
i ndependent |y hydrogen or optionally substituted

with 8béMpoundlofydrmalayd: or al kyl - heterocycle; each R13 is
i ndependent|y hydrogen or optionally substituted
al kyl, alkyl-aryl or alkyl- heterocycfe; and m st-4.
45. The met hod o¢ cl apm 44, compound of
formila 2 is prepargd by, cpntafting a 8rmpound of
fornul a 4: Ag B( OR) a< onpweyrd of fornula 5:
R3 K H N7 22 (Re)m

3
under conditions sufficient for the formation of the compound of formula 1(a), wherein:
A s optionally substituted cycloalkyl, aryl, or heterocycle;
X150, S, or NR5;
Y is halogen or pseudohalogen;
one of Z"y, 2", Z""5, and 7", is a carbon atom attached to the adjacent optionally
substituted phenyl moiety, and the others are cach independently CR;p or N;
P, is Ry or a protecting group;
P2 is a protecting group;
R; is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl,
or heterocycle; | '
R; is hydrogen, cyana, or optionally substituted alkyl;
each Rg is independently hydrogen, cyano, halogen, OR5, NRgRg, amino, hydroxyl, or
optionally substituted alkyl, alkyl-aryl or alkyl-heterocycle;

131



Y2 A2 5 wunder conditions sufficient for the
formati on of the conmpound of formula 2, wherein: Al
is optionally substituted cycl oal kyl, aryl, or

het£h @G YCh&speAtent]s hodb N chiorub %ﬁ[bshﬂit&ﬁaﬂ@l cdiiealaley br alkyl-

aryl, or heterocycle; Y2 is hal ogen or
heterp@@lﬁ‘;iohal ogen; and each R i s independently hydrogen,

0 p!fe{cﬂ }4de§§é¥?§e‘n{ﬂ§ H%&Gﬁ al do é‘uo 'ug ¥ips@torda anah ka)ﬂ#‘l—aryl or alkyl-

hetero yc or are
heterboglt her Wit h the oxygen atons to which they are

TR BE b abh AU Ry o P AR 3 48 o o

heterb@cigyl @ 3 is prepared by contacting a conpound of
fornul a 6:

R O 2B NP1P2 jth
CofAsB MSWGPWW?@Y%@%?% cyangy hok @ém k%zvg%safm?@
hydrc&ﬂ}@%&oﬁ@cﬂﬁll} klﬁﬁﬁtu%dfaflke@;aﬂ{}ﬂ—aﬁﬂ’ br .nla@ Heﬁ’frcﬁ@&]eon of the

compound of " formul a NP P2
3 eachRiA2 1@epng§l)mﬁ)3}(yg)“ogen or optionally substltuted aikyi atkyl-aryl or alkyl-

heterocycle;

each Ry, is independently hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
heterocycle; ' '

each Ry3 is iﬁdependenﬂy hydrogen or optionally substituted alkyl, alkyl-aryl or alkyl-
heterocycle; and

mis 1-4.

45. The method of claim 44, wherein the compound of formula 2 is prepared by

B(OR)2
4

contacting a compound of formula 4:

with a compound of formula 5:

X'H
Yo

5
under conditions sufficient for the formation of the compound of formula 2, wherein:
A is optionally substituted cycloalkyl, aryl, or heterocycle;
A; is optionally substituted cycloalkyl, aryl, or hetefocycIe;
Y is halogen or pseudohalogen; and
each R is independently hydrogen, optionally substituted alkyl, alkyl-aryl, alkyl-
heterocycle, aryl, or heterocycle, or are taken together with the oxygen atoms to which they are

attached to provide a cyclic dioxaborolane.



and deprotecting P3 to provide the conmpound of |
formula 3, wherein: Y3 is hal ogen or pseudohal ogen;
P3 is OR2 or a protecting group; R2 is hydrogen or
opt4|60nal’1]‘hy nsditirslt dftclaie d4 alkorbin i doylpoaid/df.formula 3 is prepared by
hetero #¥ ryl or heterocycle; and each R
Comﬁgnéﬁdgﬁgﬂﬂﬁﬁ¥ 0P ogen or optional |y substituted
al kyl', alkyl-aryl, alkyl- heterocycke, aryl, or _
heterocycle or are taken together M th the oxygen -
atoms to which they are attag o~provide a cyclic
-di oxabor ol ane. 47. The ne Fa|n146 wherein
the conditions suffjredes ' grmation of the
conmpound of formula 3(a) conmR¢§e a transition netal
catalyst, a base, and a solvent or solvent mxture
with water. 133 48. The nethéd of cl ai m 44, which
withfalbinpeindcd T geg. deprotecting the conpound of
formula | (a) to prOV|de a conpound of formula 1(b):
O AX z4 3 y . Z. j Z2 (R6)m 1(b) 134

le
7

under conditions sufficient for the formation of the compound of formula 3(a):

NP, P,

2777 Rom
| 3(a)

and deprotecting P to provide the compound of formula 3, wherein:

Y5 is halogen or pseudohalogen;

P3 1s OR; or a protecting group; 7

R; is hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-heterocycle, aryl, or

heterocycle; and

each R' is independently hydrogen or optionally substituted alkyl, alkyl-aryl, alkyl-

heterocycle, aryl, or heterocycle, or are taken together with the oxygen atoms to which they

are attached to provide a cyclic dioxaborolane.

47. The method of claim 46, wherein the conditions sufficient for the formation of the
compound of formula 3(a) comprise a transition metal catalyst, a base, and a solvent or solvent

mixture with water.



438. The method of claim 44, which further comprises deprotecting the compound

of formula 1(a} to provide a compound of formula 1(b):

S (Ro)m
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