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WD 2008/ 124610 PCT/ US2008/ 059438
GONADOTROPI N- RELEASI NG HORMONE RECEPTOR ANTAGONI STS

WONDSNEBHODS RELATI NG THERETO BACKGROUND OF TIMER/US2008/059438

I NVENTI ON Technical Field 5 This invention rel ates

ge eI DERIRTRIRH N (ol FORARINIIREEERIBR AlPABENISTS

recept or antagon S ods of treatl

di sorders by adrrANDsMEﬁHD@ﬁS RELABNENTRRREHONI st s to a

war m bl ooded ani mal in need thereof. Description of

the Rel ated Art CGonadotropi n-rel easi ng hornone (GiRH)
known as_|uteinizing 10 hornone-rel easi ng hornone

BrrG S o etk by ERalh

(pG u-Hi s-Trp-Ser-Tyr-d y-Leu- Arg-Pro-Gdy-NH2) that

pl ays an inportant role in human reproduction. GiRH is

Tetieas @icddld om t he hypot hal anus and acts on the

pituitary %Iand to stinmulate the biosynthesis and

rel ease of h@tl@{eﬁmgn fﬂj’atﬁ%gm@lly(tgg})n@gﬂjropm releasing hormone

Eﬁ#ﬂkhf teﬁle;?tt laﬁ?é{]lj]%g ag%rtém gﬂe HLre?tbnrg ergé? ég ad{n?r“%tratlon of
@ﬁcrgmagi@hsts 905a wheh-Blodded aH.Hrau Infeednhdres mal es and
femal es, while FSH regul ates spermatogenesis in nales

and folllcular devel opnent in fermales. Due to its

i ol ogi ca rtance, synthetic antagonists and
@&éﬂdp@hﬁiﬁkg\/e been the focus of considerable
attention, d?)ﬂﬁ@étf“dﬂ)lnﬁféléésing HOAR RO RRH), Qlso kKREWS B8 Reinizing
cancer, breast cancer ometriosis, uterine
helrmxmeerma(smg ioonals) (LHRHYY is ande2@peydide Qpeluﬂﬂlegt;aSecTyr-GIy-Leu-

| asi a, assisted reproductive therap
M?&gﬂyuwﬁd%%mys anRBOTaH £ InBEnaryEpr éon 2ok is

b@éaseg‘ef Jn&%ﬁ@goth%@%ug a%é ’ac%,OoQ\QL E&Eagfé?ﬂ@ltc?stlmulate the

pept nist's, suc

e nthé&dis add {kl&é-o'fwtelﬁizhg lhol:rﬁcbhea(ngi-) Bho fol ISES imul&tingehormone

been used to treat such conditions. Such agonists

HppdartH lqasae froevihe pituiinmaleng isresransibnirrinedegainn ofigonadal
adot ropit.ns, .t her [

ts{é? E gFSollﬂ'SuEfﬁ]ry n%%ﬁeaglgs 8 d fenplaaltasd i rhﬁ%ﬁ?l—ﬂ%éﬁl i %Qﬁna%ggenesns in

afalesrarﬁifbm&ulm@feloaaﬁhk ngenhiess depl etes
gonadotropi ns and subsequently down-regul ates the

receptor, Pusdoits hglqgn:al Immgamwmh@tfc attegapistmand agonists to

PSS Tho BEE o Bl ol o B8 Bt
PRISAIL ShRRk | RBAst cXIRRe? 0&%’0%‘&%% E’{;I hURZIRARNIPABRRds)] dvarian

contrast, GnRH antagonhists are believed to suppress
gamned qtrpsipimlsypfemimla rwsnemlereproamduve lthesapya aed pcmesj puberty
&ﬂz nost attenti on over the past two decades

L anggiertot/ PntdOr £0RYs Mo B<AlaEres 1689 He ZQPQ)nuF@éﬁxamP'e
Bé&tlo@é GﬁRH*hg%Hk%Q Q@éhsésslenﬁ%?elm (pGlu-His-Trp-Ser-Tyr-d-Leu-Leu-Arg-Pro-

NHEt), have been used to treat such conditions. Such agonists appear to function by

binding to the GnRH receptor in the pituitary gonadotropins, thereby inducing the
synthesis and release of gonadotropins. Chronic administration of GhRH agonists
depletes gonadotropins and subsequently down-regulates the receptor, resulting in
suppression of steroidal hormones after some period of time (e.g., on the order of 2-3

weeks following initiation of chronic administration).
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been their relatively | ow bioavailability and adverse
side effects caused by histamne 5 rel ease. However,

waewsnadeipepti di ¢ antagoni sts with | ow hi st am PET/US2008/059438

rel ease properties have been reported, although they

still nmust be delivered via sustained delivery routes

(such as slukwutrmt,e@uBHiamﬁagohlsmarerbehemteuaaasmrespgcma)jotropms
limted bioavailability. In view of

{ﬁ?%tﬁeg?ﬁ%hfngé@&d?aé{? égcaiadihe msi aitentien Rvﬁraih? a@%}rwvg dgcades.
Fo dAtH! p i btPQ gﬂﬂgw %%'ta&ie%q 891§cah§§’e o %SR ﬁR{?rg ?tgg'ngve

Recent app i'catl ons

mipbem:&atae@ lévia elofavau&e||.@sar@aade%tm@t§caue§di bel Ristiéhine
00/ 69859, WD 01/29044, WD 01/55119, WD 03/013528, WO

16'2e0a.1 Bowevaie Vs pentBha antpapHgs 0ith &30 histamios raaaseaBoperties

SR, ST Y Sty e

&Oer &8s §tﬂi€ﬁtd’r‘1§o@s injeetite8AniréndsBBsRa}) dufo ﬁ“t&?ﬁi’o&?allablhty
smal | nol ecul e GaRH recept or antagonists. There is

al so a neladievoef thb éimitatipes tassadiated witb pepiiddn SnRH antagonists, a
O A SEA BT s B
SoPAERIRs WwhRK-dRY JEQ%H{ eliAdLsh ﬁ:IQP ggé L9 @%RHTQrﬁa%rgég Melude

invention fulfil se nee provi des o
wel @0/@@859amm/ag@s4 V\ZO OBRI5EEH_-9 SUM\W 3528 wiceh3/01 1879, WO

vention is directed t
(Eg%&&ﬂ o8 9?’8?91 %*QsW 03/%?%&%&@ %/IQPB 164 ¥¥p 108007165 and WO
F6Feani sts, as well as to nethods for their
pr epar atl on and wuse, and to pharmaceuti cal

conposi ti onsilesighificatit 8GideH Bavebdon dYBdLinthiGieldl takd Yomains a
the GnRH receptor antagonists of this invention are

s thecrst feasifersive Bmat! o1dlenmiengnRB rgeaptaraintagonists. Lthere is also a

Ao Ehee b e SR DR R PR SR reteptor antagonists, as

B4R LR HRIE FiatindId BlcSusetAbitat B3raal %rpé}éhig?& %HiJhGﬁMrﬁé related
acceptable salts thereof, wherein

Rpditines, Thapresertrinveatiordifills ¢tsheleots, anterdided o’tbemplatﬁd
thagonists of this invention may have utility over a
advantages.

BRIEF SUMMARY

In brief, this invention is generally directed to gonadotropin-releasing
hormone (GnRH) receptor antagonists, as well as to methods for their preparation and
use, and to pharmaceutical compositions containing the same. More specifically, the
GnRH receptor antagonists of this invention are compounds having the following

general structure (l):
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wi de range of therapeutic applications, and may be
used to treat a variety of sex 5 hornone rel ated

w@oeondilz46omns i n both nmen and wonen, as well as BCTYHS208$/059438

in general (also referred to herein as a "subject").
For exanpl e, such therapeutic applications include
enctioingt steresissmetst, esterse sélvdﬁes) bod pharolageytsially aceatabinsalts
di sease, dysnenorrhea areuni a, nmenorrhagi a,

HiseRineberaRl Ripe i Rie 3. rRz . 9De Arasn @g dRlired below.
| ndur at | ONihe GSHRH lce&oﬁgﬁtgg&'ﬁ?tgfof {r)m‘)sqﬂ\yg?ltﬁﬁ 'feﬂ‘églha%! ?J llﬁy over a

premat ure vt ure enot py or
@add nange boPpatEpeutidhpgplitdtions) ardl AePBé Qsksd PPURRI & yariety of sex-
gonadal steroi d- dependent neoplasia such as cancers

preone reladest eanditiops enth med andarameny 6p aed@s ggpnammal in general

AT R M e
RRNiceENBbRBHREI CutBMRERBHRB PolydySiesvaribh BREYsd, §shenorrhea,

symptons (LUTS), contraception and infertility (e.g.,
dyspasewaih, megnootiagiai mrmmna@wem;bauasaalm tenderpoeds induration,

fertlleatlon The co ds of th|S|nv t|o ga
SPayakSIdeR o themenstaia] Oivier Pregna e YRR I BiEdRt h

f id-
S 45 0 3 e AL, i s
depgralentiseaplsta sorch ddecansas of therpresiath| @bstamdwivaty, gonadotrophe

androgens estrogens, progesterones, antlestrogens
8 W Bﬁﬁmeﬁ@enoﬁh’@?'ét e ?P”e@oﬁﬂﬁé?lﬁbﬁ@’ebﬁ’i‘ﬁ}’

P8 AL 01 B S5 T B P

(sts)r eaitraeBptichnihdanfeANIGM N, ia3BisRd rdprdtiudtivameespy €fch as in vitro
cal cium phosphate and bone netabolism aromatase
fe?mlizml@rar éf he&ﬁmpgérsd%s‘ thig dtyeation manalse @eaisefal! as an adjunct to

f d t
bl ot AR aiohe Bencernarishe shtrR, 2 o0 Bizdegheintof
ispabmitauAarpihehatdsRY TR Bhipthdy s Ry Me uséfl Rfcombination with
GnhRH receptor antagonist, preferably in the formof a

@hdiogans mtrc@nscmpgseitoneﬂ antiesiragens rantiprogastogens, angiotensin-

th f. Th ti f nbo
SRSy KRBl cngiofns - Beap S P el s eain nhigtors.
BRPhGEpHIRAES %Eigg{e? ‘é?éﬂt@ for?rﬁk%ﬁé’é?ﬁ‘l'eﬁf Shdr &ré\}eﬁtlon of disturbances

invention in conbination a pharnmaceutically
at cagitmbpleosphatei s mnd/nm‘tatmbhbmeattomata'rdeesimblmd amialgeslcs such as
aspects of the invention will be apparent upon

PEP SIS b TN BRSPS, PURT GBS BRTSrAnort-NGF

%H end various references are set forth herein
P Ch descrlbe in nore detail certain background

i nf or mat i omhe PicAk@IALLT@ss invéntidA iREI0E ddibiktering an effective amount
PCT/ US2008/ 059438 conpounds and/ or conpositions, and

&f 8 Gaithraseptebgntpeeibstpereteratdy iythe &qrey of fgeharpacauieal composition,
@ ta'rr(a%r%al in n-ereAé {‘hereol?E'?hCuRs %Tstgg further embodiment, pharmaceutical

compositions are disclosed containing one or more GnRH receptor antagonists of this

invention in combination with a pharmaceutically acceptable carrier and/or diluent.
These and other aspects of the invention will be apparent upon

reference to the following detailed description. To this end, various references are set

forth herein which describe in more detail certain background information, procedures,



10

15

20

25

As mentioned above, the present invention is directed
generally to 5 conpounds useful as

w@oemwadateropi n-r el easi ng hornmone (GhRH) recept oPCT/US2008/059438

ant agoni sts. The conpounds of this invention have the
following structure (I): RIC R1d\ RILb R2 A/ N
deedpouRlifiafid/fl Jompusions eariirs @BEH Bereby Inebrporiel bpteference in
and pharmaceutically acceptable salts thereof, 10
{pieeRliraly- A i s pyridyl, phenyl, quinolinyl, ‘
napht hyri di nyl, thi enopyri m di nyl, or 2-
oXO0- pyrimdi nyI wherein the pyridyl, phenyl,
DETAREDDESCRIFTRORPYT i M di nyl or 2-oxo- pyrim dinyl
are substituted with 0-5 R4; Rla is H, hal ogen
Cl_4al kyl Aamleobkgnedrabpve ftheipreseettinydntion & dREbteddeRelly to
are t or dlfferent and are ind? ently H, .
cﬁaén%)élgﬁs us S}'cﬁs&&?a W&?W% ormogq ({é%ﬁglag/rec%égs ;E;,\tagomsts.
( R5) p, -
N Cl@glhibf%gg% Ef'org?'a‘?@!(’ E%"Ogﬁ%s‘ﬁ%hlwk' Ks)p: Ridis
Cl, F, methyl CF3 or cyano C R2 is -Cl_4al kyl - (R5) p;
20 Ra is phenyl subst ftut e i T 0- 4 R3, heteroaryl
substituted with 0-4 R3, bal kyl? substituted with
0-4 R3, aryl-Cl. 4al kyl gub \él\llth04R3 or
heteroaryl -Cl_ 4al kyl subs |tued th 0-4 R3; R3 at
each occurrence is independently hal ogen, cyano,
hal o- C1_4al kyl, R5, -Cl1_6al lml - (R5) p,
- Cl. 6al kyl - O CL. 6al kyl - (R5) p, - O-Cl. 6al kyl - (R5) p

Al R A Siabal e Db e
R4 at eachmlwemrrence is i ndependent 'y hal ogen,

Cl_6al kyl, hal oCl 4al kyl, Cl1_6al koxy, hydroxy, cyano
t hi oC1_6al &8 Ryridyly phausi Reineliny nephwridingi biepapyimidinyines 2-

0] 0
(I?xg) &rnﬁﬁégﬁg\/h %V; Hﬁzp%‘)l gl ér)% ;‘/h:\g/? qb@?@)h éﬁ@é%fy(?lﬁﬁ&myl P S%xo-
m%lﬁle_ﬁl&’dslﬁtdted w@C()@)R4Cl 6al kyl - NR7R8, -
-C(O) NR7R8, -NR7C(O) NR7R8, - S(O) 2NROR9, - S( om.
Cl_4al kyl ,Ri lgrtt Aalogen. Salakltykya,lkoer)Ohtéiﬂe@rowmyé, or
het er ocycl &

1 and Ry are the same or different and are independently H, halogen,
hydroxy, haloC;.4alkyl, -C4salkyl-(Rs),, -O-Cysalkyl-(Rs), -C1.salkyl-O-Cy.salkyl-(Rs),, -
NR7-C1alkyl-(Rs)p, or -S(O)m-C1.salkyl-(Rs),;

Riq4is Cl, F, methyl, CF; or cyano;

Ry is -Cq.salkyl-(Rs)p;

R2a is phenyl substituted with 0-4 Rs, heteroaryl substituted with 0-4 R,
C,salkyl substituted with 0-4 R3, aryl-Cy_salkyl substituted with 0-4 R;, or heteroaryl-C,.
salkyl substituted with 0-4 Rg;

R3 at each occurrence is independently halogen, cyano, halo-C,.alkyl,
Rs, -Cysalkyl -(Rs)p, -Cisalkyl-O-Cysalkyl-(Rs),, -O-Cisalkyl-(Rs),, -NR7-Cy_galkyl-(Rs),, -
S(O)m-C1.salkyl-(Rs),, -O-Cypalkyl-NR;-C galkyl-(Rs),, heterocycle-(Rs),;

R4 at each occurrence is independently halogen, Csalkyl, haloC,_salkyl,

Ci.salkoxy, hydroxy, cyano, thioC4galkyl, -C(O)NR;Rg or 5 member heteroaryl;
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wherei n said heterocycle and said -0-heterocycle are
substituted with 0-4 groups 5 sel ected from hal ogen,

w@008at46yd , Cl_4hal oal kyl , hydroxy, oxo, thin, PEMBR2008/059438

-S(0O) 2CL. 4al kyl and -COOH;, R6 at each occurrence is
i ndependently H, Cl_4alkyl, Cl_4alkyl-OC(O-Cl1

6al kyl , or RCht d@dH«)dcu@rﬁ(e@ rr@eﬁ?éncﬁmllkyll hydR@xyat OBHR)C salkyl, -
occurrence i s independently H Cl4alk hydr ox
B BN L gty DR Ca AR PO € (CNB s IS BINR Ro. -

AN S TSR T T —.

merdrdsa?r@ RERFIdyYletdnd @éﬂaldﬁhéterd'b@bla Gle daskidted with 0-4 groups
“C(0)- ClL. 4al kyl . -C(O)-hal oCL. 4al kyl . -S(O) m

Releeted frop fP@‘PQQﬁ‘F Cs g@) rﬁ@lalqelky«lymydrm @%o, gie.hNH;, -S(0),C1.salkyl

ofefell} é%ﬂ_ge i s independently H, Cl4al kyl, or
&ng alkyl; 15 mis 0-2; and p at each occurrence
i 5 i ndepengient baohlocRurrdioels mebsrroenny HL B2, A0\ 4érr%rmc<o> Cr.

have the foll ow ng nmeani ng: nmeans a straight
edligyil,ror 6k 4@|kydeEé@) Orﬁmsegkyll ic or cycl ic, 20 unsaturated

or saturated aliphatic drocar bo ining froml
to 10 car b&hahe@goccy eﬂ%Fﬁﬁp@%EWQYE@ -4 g*Wﬂ%“%éﬁe
t r
FERRIGeAFcR Ko Blo SRS §3 ot B ied rom
halogék G by, oyaind e heto;f-rr\m-lpabdt—@(ﬁ)Hcar bon at ons.
Representative saturated straight chain alkyls i ncl ude

net hyl , et RyPtegeh qgeumgnce is indgpgndenty Pef-4AlKY mawequkyr,

SRS ROLLE D ST PARR e ek

i sopentyl, R@adeédheodcmfaace% Ridepedeatly e C, syl roat—e:(b)CMalkyl;
cyclic alkyls i ncl ude cycl opropyl, cycl obutyl,
cyclopentyﬁ”s@wéﬁﬁﬁexyl - CH2- cyclopropyl,

- CH2- cyclobu cyclohexyl

and the |iR& Xaﬁﬂ?%“rrﬁﬂéa‘??!?%f’s%d%'& it alkyl's include

cyclopentenyl and cyclohexenyl and the |ike. Cyclrc
al kyl s, also referred to as honnc clic rings," and
i ncl ude di Asa&ed pelejn. Htﬂmér@rmsmawgéhesf@"%eaW@@nmg

oo M R L il

| east one | e or

cashontal @satUr4ted alifietic hgdragarddn cahtkialmglffon® to 10 carbon atoms.
"al kynyl ", 5 WD 2008/ 124610 PCT/ US2008/ 059438

neg ;ﬁ%f@t iGrealigy’” haaébﬁe é@remnmanm a§ta4larl ghttcoer%mwfrcaﬂd to 4 carbon

%{%ucglﬁp tﬁl keﬁ'ﬁ nej B%%h L en aning a%rzﬂl{)yih %ntarns from 1t0 6

3arfb@ﬂtaﬁﬂry§ R@prgﬁﬂﬂéﬁlve%atME@QVérght%hﬁWé]Wls I%clhéé Ay, ethyl, n-
2, 3-di net hyI 2- butenyl, and ik

pemyeedrmtmn p@ltylsm%axsg hetnddhaillre avigle lsatarmieréuraablkgma}rksds include
|src]>(;:)|roli|3(3jlle sec—Bu%lI |sogutyl Pert—t?l}{[{/‘yrsopenty ar}/c)1 t¥1e Irke? IQ r%sgntatlve
saturated cyclic alkyls include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, -CH,-
cyclopropyl, -CH,-cyclobutyl, -CH,-cyclopentyl, -CH,-cyclohexyl, and the like; while
unsaturated cyclic alkyls include cyclopentenyl and cyclohexenyl, and the like. Cyclic
alkyls, also referred to as “homocyclic rings,” and include di- and poly-homocyclic rings
such as decalin and adamantyl. Unsaturated alkyls contain at least one double or

triple bond between adjacent carbon atoms (referred to as an “alkenyl” or “alkynyl”,
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5 1-pentynyl, 2-pentynyl, 3-nmethyl-1 butynyl, and the
like. "Aryl" nmeans an aromatic carbocyclic noiety such

wa@soophaweyd or naphthyl. "Arylal kyl" means an BERYE2008/059438

having at | east one al kyl hydrogen atom replaced with

an aryl noiety, such as -CH2-phenyl, and the Iike. 10
résjetotivelp) )FRéprtr:ftlvaBtralgbmmimadtbbrahﬂteﬁdlleaﬂylsnmIMe &hylenyl,
to 10-nenbe and having at | east one heteroat om

REPLRDE A -PHERYH Pwsgséﬁsota}&x)@@ﬁ Rentemyl faipentamy 3-methyl-1-
lym&{y?'fmF{ﬁ9l @bg{egglgg 3%@%@ [Jten?It grﬁc?filnte eas\{m% rggregentatlve

optlonal y " oxli hg a

Atalyht chale bdbrghched alkyﬂylwmclaaéi abetgsaYI ] Sropyriyy 1SMEFEATR-butynyl,

Representati ve heteroaryls include (but are not
1-pentyrad %wntmw ya-methehk bﬂﬁyﬂﬂn@ﬂd thedke. h| ophenyl

benzothlop rroI ol i nd

azai ndol yl “@' P%ﬁ;ﬁv FW‘BF %’PC%“F Yﬁ‘é‘ﬁ‘l %v?henyl or
faphERl.yl , 1 sooxazol yI oxadi azol yl, thiadiazolyl,
benzoxazol yl, pyrazol yI , 1 mdazol yI , benzim dazol yl,

t hi azol yI Anddk)dtmbarmdaryhlkylirﬁahbiaabaBWne Pyt hedregery atom
ri dj n r)J? zinyl, triazinyl CI nnol i nyl ,

BHERE W Hgier ol BUr 201 Sy PRy Lt T al ky

means an & #roé}?l‘”n{%% 8bn lpAskiid %@er@&@é r| ﬂf’§9@ﬁ‘0 nfethbers

at om repl ace et er oary ol et

arﬁHl&vylglaillemﬁl one KdRpwutdnrselestgd fromntliroddhe okydea .and sulfur, and
"Heterocycle" (also referred to herein as a

Wh?é?l@ﬁ*&pl&'%err amfbsqlfurreatﬁsoaépmsmav@emﬁ@wépé'shzed and
@fb@rﬁ%@ !af I%astolrcaZbo r#lm%%{gtqg% 9\811%( Céln% B (?}Icllc ring systems.

e ri ng er saturat

R!étﬁéédﬂﬁa?ttvé the@rodty1e rmimdé, (baiéte Wot it} R Sodnizeftirahyt, 0
4 25 heteroatons i ndependently selected from nitrogen,

tbivpaeny!. dieazethiopenyl, aytroluh éndeivh isdindolyhi azaingelyl, awddyl, quinolinyl,

t d
Sl Rl BRpettiyadBeott Dirdaapol aterardudmrazon.
imlzeR, BGni?n'nfdé%IS/IC tfﬁéz‘&gﬁ t;'eﬂchhi'a‘E(ISIyI"J‘B)zﬂth‘%]‘zotyh‘Tr‘)yrl@é%‘iﬁﬂ3
heterocycles are fused to a benzenée ring as well as
Ryrimidinyli pyrédzmd, thazmedrginndieyl cptdaiating, ancm}snaziihm/l
het er ocycl, be attached via any heteroatom or

ma
car bon 30 BebioarHBKEF EREF ag alkibhaing #ideast g5 gkl hydrogen
[ 1 r
e e S Bty L8 b 28 s Ry LOTRA i, ane
tholike.are not limted to) 6 WO 2008/124610
PCT/ US2008/ 059438 nor phol i pyrrolidinonyl,
pyr rol i di nyieterpgeysier 3£$Q15¢Ife"€t§%/ tﬁé\eﬁln Ay P, 'helorpsKE® iRg’) means a
I t
zrngénrﬂﬁér@ o drngg%/(d dg: g{)}yr gon?%(% ?{%{ é&%gryglb&%g@rocylee ring which
.1; enma@dmaa mrmatﬂirétb!b or é@tﬁaabyaifdombw@&ﬂémé frofnet toa4 hyd
roth iopyra nyl t et rahydr opyri m di nyl
eé%fpaﬁmrlmemeoﬁﬁé&yyﬂelecte@tfrcmyttnogerhnprjgﬁrra«ww sulfan @nd wderein the

rlltlng(gen and sulfur heteroatoms may be optionally oxidized, and the nitrogen

heteroatom may be optionally quaternized, including bicyclic rings in which any of the
above heterocycles are fused to a benzene ring as well as tricyclic (and higher)
heterocyclic rings. The heterocycle may be attached via any heteroatom or carbon
atom. Heterocycles include heteroaryls as defined above. Thus, in addition to the

aromatic heteroaryls listed above, heterocycles also include (but are not limited to)



5 "Hal oal kyl " neans an al kyl group having at | east one
hydrogen atom replaced with a hal ogen, such as

wao eioBhizgsronet hyl and the |ike. "Hal ogen" mnmeansPET/us2008/059438
chl oro, bromo or iodo, typically fluoro or chloro.
"Hydroxy" nmeans -CH. "Oxo" means an oxygen doubl e

BeRRisdnyl opyarolidineh, Ryrrebidisylgiggrizinyl gireTiing!: hrgavaing,

| doybl e _band b =S) .
Tl rieR O e S et RRE R A an
BB PdoBYAKIgR tétrat§dropyAmRingy, ltatrayrotMEpHERIS teiaBidSthiopyranyl,

such as nethoxy and et hoxy. "Al kylthio" neans an al kyl
tatiabygropyrinsidingld tetiahydrgthicphs oyl f tetratydrethiepyriang, and the like.
-S-al kyl) gnd inc)udes groups such as t hyl t hj o, and

5 orhyl t hi 5. 0N LRSS RLREOB MR Feasbie hydrogen atom
YRk VAR a Rd8gdnS SRR in i P:%f)dth éh n R3 groups
aésb shown 1n StTUGLUT e (t{”aﬁgﬁ%{c& d\ Rib R2 A/ N
(R n Rla H4lbgen” niané fluebcrdonarbiosmoadr iddue typicatiy filioro or chloro.

i nvention, A of structure (1) may be 2- pyridyl
subst i t ut ed™doY AR —§Fbup and Rea i s phenyl

bstitut : _
T e 5ol Mk B2 TR, o Ry bR kA S o0
10 positions wHidt fdarRidsféRdoltte oI to 9Wasdnt(Heafs G=6h

n R3 groups as shown in structure (Il11). Rc Rlc R _
Ri d R b RR'Ak®iybmransaralkyineiety atjaphed trqua-an qyaergoridge (ie.,

g-Bg’éTlel) 4 iﬁéué\tlaszgsro r;sl duch Ialsln)lethgxy and ethoxy.
“Alkylthio” means an alkyl moiety attached through a sulfur bridge (i.e.,

—S-alkyl) and includes groups such as methylthio and ethylthio.
15

In an embodiment of the present invention, Ry, is phenyl substituted

with n R3 groups as shown in structure (la):

1c

(la)
20 In embodiments of the present invention, A of structure (I) may be 2-
pyridyl substituted with an R, group and Ry, is phenyl substituted with n R; groups as
shown in structure (1) and 3-pyridyl substituted in the 4 and 6 positions with R, and Rz,

is phenyl substituted with n R; groups as shown in structure (Iii).

25



WD 2008/ 124610 PCT/ US2008/ 059438 |In an enbodi nent, A
of structure (I) is quinolin-2-yl which nmay be
wastiz4ont ed with two R4 as shown in struct ur ePCT/U$2008/059438
t hi enopyri m di nyl such as thieno[2,3- d]pyrimdin-4-yl
as shown in structure (V), or 2-oxo-pyrimdinyl as
shown i n dbhrocmbodimgnt] A of RiuCtuRe R) G dRirRIIiG-2-RindhidRi hayRbe

S\I?Jlbgtit@eg F\@/Rjﬁdwgil% a? 355%:% étrngée\((ﬁw%thgwg)\')(r{mi;i\{nﬁﬁq%%s I’Elefl(?(glno[Z,B-
@g}?’m\/\g.gfgyl %‘F}@Wﬂ %Hc%fr% KVf ok ggi(b %grirlr“s?ﬁyl LUbisvtintsdtucture

wn I n
My ucture (VII). Structure (VIII) shows Rea of

structure (1) is phenyl, nis 1, and R3 is
- O al kyl - (FRS)p wher e al kyI |s ﬁ carbons and p i

5 whie
N . y . . P
b Rieare HRid is Cha "r; O al k;éft .
'ﬂﬂ@ R alky! (RS)P i h Rod R'b CI Rx akkyk R
5 | RROMS " R2 AMROAT N\"A/ NR2a% 24 Fa"o
Rla O/ 0 (M)I) (MI1) (IX) I1fvan enbodi nent, A of(Vl)

structure (1) is 2-pyridyl substituted with 0-4 R4- 15

In an enbddlarmmhbodﬁm@ﬂ B;arolﬂsﬁi'mmme((l))s $Lﬂ)sﬂtup@dwmle3, where Rsis
substituted with

B Ké(h%gn %?e?ﬁ‘PW“A(‘ 6‘ifU°gﬂi'rPd§{'hr%m{°FL)re OuMShepred Bgiof scure (1
|§Pn§|1i i erléq ( F\g% A 3_é a'ﬁ?l d&lﬁJ SIFQ erOHS An%& is 2. The two

10 Ry mHYbe &ie ddnte &r cﬂﬁ&eﬁt FBIﬁchUr@ UX) aﬁbv@sﬂarﬂi dripddi@ent of structure (1)
enbodi nent, A of structure (1) Is 4-cyano-6-
where R, and R1c are H, Ryq is Cl, and Ry, is -O-alkyl-(Rs),.

Rs)

R1c
/alkyl
R1d R‘lb
/alkyl R, R.
N
A
R, O

(Vi) (VI (IX)

In an embodiment, A of structure (1) is 2-pyridyl substituted with 0-4 R,.

15 In an embodiment, A of structure (1) is 2-pyridyl substituted with 2 R,

groups at the 3 and 5 position.
In an embodiment, A of structure (1) is 3-pyridyl substituted with 0-4 R,.
In an embodiment, A of structure (1) is 3-pyridyl substituted with 2 R,
groups at the 4 and 6 position.

20 In a further embodiment, A of structure (1) is 4-cyano-6-

trifluoromethylpyridin-3-yl.

In an embodiment, A of structure (1) is 3-cyano-5-fluoro-quinoline-2-yl.
In an embodiment, A of structure (1) is 3-cyano-5-trifluoromethyl-
quinoline-2-yl.

25 In an embodiment, A of structure (1) is 3-cyano-[1,5]naphthyridin-2-yi.
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trifl uoromethyl pyridi n-3-yl. In an enbodi nrent, A
of structure (lI) is 3-cyano-5-fluoro-quinoline-2-yl.

w0 pooan24smbodi ment, A of structure (1) is PCT/US2008/059438

3-cyano-5-trifluoronmethyl- quinoline-2-yl. 25 In an
enbodi ment, A of structure (I) is _ _
3- cyano- [ 1!reamemphedipentliAref 3trytture (§ isnoherydsubsiitpgscowith 0-4 R,.

PCT/ US2008/ 059438 .| nmbodi t f st t
() s pholian epesiBof B M e forpRoen Helpsh eyt and

dinment, R4 is selected from hal ogen, hal oal kyl ,
al kyl and cyano. In an enbodinent, A is substituted
with 2 R4 grauvesbodieesi A ieadbstided with 3 R i@ psvdengih gach R, is
sel ected from hal o%]en cyano and trifluoronethyl. Ria

BiaPeecently Felgred fraadiaRsien cyanamsbifiueiomeivan
enbodi ment R1%rgj FF% igan eFIbog:n;genQ,rargBBmylll.' I'n an

enbodi nent , n an enbodinent, Rib is H,
hydr oxy, - (@ arbenbydimeRSRp; is @1, F, @FGlor aadthgy| - 10 ( R5) p.
In an enbodinment, Ribis H hydroxy, or

_ O C1_6al kil a embedigieek 8138 CGht  each occurrence is H.

In an enbogj ibis -0 al kyh- I

enmbodi ment fH %F%%P%ﬂn%' ‘C%l‘B'SI'_EbVC?T ﬁé)’%“ﬁ(ﬂiﬁ g}r@:{f’)"’ Br ey salkyl-
(), 6al kyl - is 15 -C2_4alkyl-. In an enbodi nent, Rib

is -OC 6alkyl-(R5)p where -Cl6al kyl - is

- CH2CH2 CH2!n arl embedieetio fiuiefit, hy@®oky, iog -O-Cs.ealkyl-(Rs), where Rs at
-0O.Cl 6al k I.-Q_BS)pwhere R5 is hydroxy or COOH 20 In
SRCERSHHPRRRE HoRe b i s _O CL_6al kyl - (R5)p where R5 is H

and p is lip dfeRBo&MBRCRIESLD-RRalky-(RGL_4al kyl - (R5) p
where R5 at each occurrence is H~I'n an enbodi nent,
R2a i s phehyan subsdimeot, &d, isi-©+HC,QallylRBs), Mbeer-carsglkyl- is
S bsii(i tuted with 0-4 R3, aryl-Cl_4al kyl substituted

wraAlky=-4 R3, or heteroaryl-C _4al kyl 25 substituted

subst 1 ut o' % PROGTRRERSE 2P aRy ReR WRBH -Cucaliy- i
-CH,CH,CH,-.

In an embodiment, Ry, is -O-C,alkyl-(Rs), where Rs is hydroxy or
COOH.

in an embodiment, Ry, is -O-Cq4alkyl-(Rs), where Rsis Hand p is 1.

In an embodiment, R; is -C4.salkyl-(Rs), where Rs at each occurrence is

In an embodiment, Ry, is phenyl substituted with 0-4 R, heteroaryl
substituted with 0-4 R, aryl-C,_salkyl substituted with 0-4 R, or heteroaryl-C,_jalkyl
substituted with 0-4 Rs.

In an embodiment, Ry, is phenyl substituted with 0-4 R; or heteroary!
substituted with 0-4 Ra.

In an embodiment, R,, is phenyl substituted with 0-4 R; where Rj is
selected from halogen, cyano, halo-C.4alkyl, Rs, -C1.salkyl-(Rs),, -C1.¢alkyl-O-Cqgalkyl-
(Rs)p, -O-Csalkyl-(Rs),, -NR7-Cygalkyl-(Rs)p, -S(O)m-C1-salkyl-(Rs)p, -O-Ciealkyl-NR7-
Ci.ealkyl-(Rs)p, heterocycle-(Rs)y.
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substituted with 0-4 R3. In an enbodinent, R2a is
phenyl substituted with 0-4 R3 where R3 is selected

w0 e@siibahlogen, cyano, hal o-Cl_4al kyl, R5, PCT/US2008/059438

G _6al kyl - (R5)p, -C9 6al kyl —O CL. 6al kyl - 30 (RS5)p,
-0 Cl_6al kyl - (R5)p, -NR7-G _6al kyl - (R5)p, -S(Om

G _6al kyl l(ﬂas)qmbod(aa@t, Baliky hetsRiary Glb&altiy With R5) B, where R;
het er oc . 9 WO 2008/ 124610 PCT/ US2008/ 059438

i RelBH fBEthales, cvans, Mao L kr Ber 1 abybEen Creak i O

RGN ﬂiﬁ“-?k%'@%% 6L R T Ol R, .G scthyt-
16R)-Ry dalKyRR ), heterdscl6aRky! - (R5) p
-NR7- C1. 6al kyl - (R5 -S(O)mCl 6al kyl - (R5)

- O C1. 6al Kglan reanys pxrmswbswéte@lr\m R (WRBT R is

B R BPR5RE Poro JBsbalV Hoic SR LRe G Al B-Craatiy
h@ifa(ﬁ; ykméi Fﬁch]Cgla k?ﬁ{sﬂg){, O%:%%alkyl (Rs)p, -O-C1.salkyl-NR;-

Cl- 6al k 6al k “6al'kyl -( R5) p,
1NR‘R¥|€(R5Bah¢¢9ﬂochRSI&)p S(O m 01 6al kyl - (R5) P,

: kyl - LKyl - ,
| anonbOHREAEOREE, Re B ERBAKEA G bEREmdacol: &
Méﬂhﬁz@%@b?ﬂtg{%ﬁ wh Obﬁﬁz%tga' ?F{o* esheg#g%ote i’rr]cngkg%ﬁé‘ﬁ,td?ano, halo-

wher e i's sel ecte cyano

Gaktiyl, R1, -Caldtiyl-(RIR5, cm@nsyﬁelcmhlkw@a)s)@ -O- Cmalkyl <R5)p -NR;-Ci.
- C1. 6al kyl O Cl. 6a| Cl- 6al kyl -
a7 (Rek. ~S(Qhi-feydsalky 5b 0§),(@|W@B7M6Rg;yl (Bg)g)fpﬁterocycle (Ro)p.

-0 Cl. 6al kI anWbo%ﬂgggrﬂl l!ﬁ%;lls hgaﬁgéﬁ 8)3% HarES a%(y‘ R@@malkyl-

In an errbo
(Ra), CorGBbtetatyjeld-(Rs),O- CL- 6al kyl - (R5)p, or
heterocycl e-(R5)p. 15 In an enbodi nent, R3 is hal ogen,
cyano, - ol@@nmqullmmsﬁtpls f@logehectyen@c@c%sa(%(ﬁz)p P
an rerrb t nt, R3, at one occurrence, is

ey (R5)p, where R5 is H, hydroxy, -000H or

het er ocyclip aph@sodRAbe, RELEEASY S Frehe, wl@u LamtyReRW there Rs
0-4 groups selected from hal ogen, Cl

l@t‘ 1, hidrowa l-RPIOH blylth’(myycla)wberetslalctheterNH&Ie @Gsubstltuted with 0-4

1 4 {5 I n an gg]
G Tl haﬁgen&@@%wel«zﬁ?@f Do ongio. ey,
o) %M | by 8B8oepodi ment, R3, at one occurrence is
@5)’ o Pyl (BB p where - Cl 6alkyl- is -C2 3al kyl -
25 In an entaodnmenimerR3R;, at ovsecqatredts, ¢4 C salkyl-(Rs),, where Rs
-oCl 6a| kyI (R5)p where -C1_ 6al kyl- is -CH2CH2-.
is OH of -
In an embodiment, R3, at one occurrence is -O-C4alkyl-(Rs), where —
C1.53|ky|- is -ngﬁlle-.
In an embodiment, R;, at one occurrence is -O-C,salkyl-(Rs), where -C,.
63'ky‘- is _CH2CH2'.
In an embodiment, one of Ry, and R; is -O-C4alkyl-(Rs),, where Rs is
OH, -COOR; or heterocycle wherein said heterocycle is substituted with 0-4 groups
selected from halogen, C;.alkyl, Cyshaloalkyl, hydroxy, oxo, thio, -NH,, -S(0),C,.salkyl

and —COOH.

10



In an enbodi nent, one of Rib and R3 is

-O Cl-6al kyl -(R5)p, where R5 is OH -COOR6 or
whedenoryc| e wherein said heterocycle i s substPCTIUSIH08/059438

with 0-4 groups selected from hal ogen, Cl_4al kyl,

Cl1_4hal oal kyl , )édr oxy, oxo, thio, -NH2,

- S(O) 2C1- 44 &y pmbgdiment] oneobRys ardl RAGS 206B4alRviRe),. Where Rs is

%g/ /059438 In an enbodi nent, one of Ri b and R3

iIs -0 al kyl - (R5)p, where RS is OHor -COOH In an

embodi ment 4, B me@dm@np&9@ Yt - LR (RS), IR e P@Fps Oﬂ &H

or -COOH and Rea Is phenyl substituted with

wo€@H; RAdi Rea melwbémmed hﬂﬂhcﬂgeﬁl,a wt&r@ﬁamele@'@i from halogen
5 mstho or CO2R6. In an enbodinment, Ribis

éi:ﬂﬁ’ A% o’ﬁﬁg’qt@'pﬂﬁwﬁsubstltut ed with 1- 2 R3,

V\,here one I

anot her Iﬁ?gh grg ec't eh{eﬁ omwﬁggr%ggﬁ,d(%'g p&éﬁ% Eu%}gﬁ%d with 1

CH, whertlooe)R; ivselested ftbm 0T, galktRogameatothd Ry is selected from

-O-CH3 and Rea is phenyl substituted with 1-2 10 RS,

Widegen talaggn; eyage) et wthqxwmrap@mylesm kyl - (R5) p and

e her =3 )|(r§/ &n 2%8&@%@ R.oR-ovd é‘?&h SHIE Qs il HAwith 1-2

10 IRgIvHeRE Yhé &, 3shidBi ﬁa@n Adlc, B tﬂzs@p éhd%rNtH\érfh i€ etedted from
\-- 0 S-O HN N OY, NHNY, NHNY, N HNY, N HNTN OH
bydrose™ halqgenMyanp(ﬁFM@themywrmttn/l NJ NOHOS 1 NO

DSO F3C NN N-S N-OH / N NN-OH N-OH
NYNH oN’ nNHID Bodlaqnp g is_Lhe_Lt;e[rocycle and may be: 5
‘i H o N Yo S
HNT/N OTN HNTN HNT/N HNTN HNYN
OH OH OH H H
~ ~ = N /N:N o N O
L) B O R O R
N N~ “OH S T v
0
>4 F,C
= N- =\ =N 7 =N =N
%N—OH HO /}\l NTN_OH §N—OH N~ _NH N NH
0
OH ﬁ I
~N ' NH N/j and A
N” ~OH N° 0 B
Me/Et

Representative compounds of the present invention include:
15 4-Chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-(2-
methanesulfonyl-phenyl)-N-methyl-benzamide;
4-Chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-(2-hydroxy-6-
methyl-phenyl}-N-methyl-benzamide;

11
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~NI 1l fI and N%N O N nNCH 14 Me/Et Representative
conpounds of the present invention include: 15

W@ 2081108 3- (4- cyano-6-trifl uoronet hyl - pyri di nPGF/YE008059438

(2 net hanesul f onyl - phenyl ) - N- net hyl - benzam de;

4- Chl oro- 3-(4-cyano-6-trifluoronethyl-pyridin-3-yl)-N
(2- hyd r ox4rChloravei gl arh@mifluprdateyipytidib-ang RN 2H2-hytdroxy-
WO 2008/ 124610 PCT/ US2008/ 059438

Ab)- érreetbyl(m\eay'bwdn@thvlrhemlzemrd@'met hyl - pyridin-3-yl)-N

[2-(2-hyd 4 eméy? 364 c¥] quoH1 ?th)ngndm 3dyl) N-[2-(2-methoxy-

et hoxy) - 6- e

e[4l;_ germ?tay|(mﬁMpN%&hplraén&mrd@rret hyl - pyridin-3-yl)-N
met hoxy
et hoxy) - 6-hE-ti4Chishedy BicyararBifihgio-grimnliara-gbergoyl]l-methyl-

4-(2-{[ 4- Chl or 0o: 3- ( 3- cyano- 6-f| uor o- qui nol i n-2-yl) - ben
%‘b%’ré*ﬁ%\odx}rb“‘m%iﬁf phenoxy)-butyric acid; Acetic

aci d Acetic acid 2-(2-{[4-chloro-3- %4 cyano-6- trlfluoromethyl pyndln -3- gl)—
2-(2-{[4-chloro-3-(4-cyano-6-trifluoronethyl-pyrid

bepizpyl]-inethy barininopd ingthyl e na}y)-8thykédtyd; - phenoxy) - et hyI
ester;

3- (5 chl ordt2Chiore-gtshiera34-cygambeluorerrethdmyrgpryl)
gb&]eﬁwgg%mwgrw er;[r(%l pé\ ! >%y|)1 p%nécn%%éy) - propi oni c

aCI d 4- ( 24-{4-g4-COhloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-benzoyl]-
| or o- 3- (4-cyano-6-trifluoronet hyl -pyridin-3-yl)-benzoy
methylngeiRg)- 3-a?ﬁﬂmw rherel-hetygic peid mﬁtbw B8teYiri ¢ acid

met hyl est

4= (2: {1 4- oS B SOy PP BRSSP

mmlhg/rélﬁ.ﬁapyinéletm@@tnﬂenwrba@}.c gciget hoxy- phenyl )-butyric

acid
4- (2- {[4 Chl D &-CBlra-3rtdtrhsthyl B-trifludromethyheyridin-3yhbedow]-

%%K(ﬁm'gﬁfg%’l}ét@p%hﬁﬂwbbtﬂg?l??iﬁi' butyric acid;

:‘rh)(/:lhl gagniﬁll -CRIcHb-BREIh &RYIDRAIRLBESY) NNQ(rgetﬁsi)h@)ﬁYe'ﬂ@‘l-'brﬁenyl)-
erﬁhﬁ-y’él—(45n¢thylrﬂetriﬁyd>r06}ethyi -byridin-8+yBtdepkampigei di n-3-yl ) -b
enzam de;

4- [ 5- Chl or b1%Chlow-2ERHBRYos- Sratatipl-PhRaRy s thietassam el 4 (4-
ﬁegmw_%-frglut rﬁbln}%lf}/l %rr'%rt] ﬁ)}l : %hye r P)((JIY] bug " Ia)C'dpeﬁ%yr% g>s<tyf but yri
C aci d et MH5-eisib@r4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-methoxy-

{5-chl oro-4-(4-cyano-6-trifluoronethyl-pyridin-3-yl)
p@ny@@qmlﬁgsp@moyl] phenoxy} butyric acid;

gy ) el AL R By e oo
pHENH )ﬂéthﬂ-cbl(b%ﬁﬂ?ﬂjbﬁéﬂoxy} -propionic acid;
{5-chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-methoxy-
phenyl)-methyl-carbamoyl]-phenoxy}-acetic acid;
4-chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-(4-hydroxy-butoxy)-
N-(2-methoxy-phenyl)-N-methyl-benzamide;
4-chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-(3-hydroxy-
propoxy)-N-(2-methoxy-phenyl)-N-methyl-benzamide;

12



phenyl ) - met hyl - car banoyl ] - phenoxy} - propi oni ¢ acid; 25
{5-chl oro-4-(4-cyano-6-trifluoronethyl-pyridin-3-yl)-2

WO p(o8Azsthoxy- PCT/US2008/059438
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30

phenyl ) - met hyl - car banoyl ] - phenoxy}-aceti c aci d;
4-chl oro-5-(4-cyano-6-trifluoromethyl-pyrid
i n-3-yl) - 24¢chidig-&- (Amyynd&ﬁttnfk:p}omethyl pyridin-3-yl)-2-(2-hydroxy-ethoxy)-

N &%m tggygé%q{)ygf}\é\ﬁ@tly’l\%g%tq d%ﬁ’ 2?1&2% dgyrl di n-3-yl) - 2-

(3- hydr oxy }

pr opoxy) - N4(é2il%r¥%t5h(gxc3¥arr‘)%e tanorci\Teth}/ H’)?' r"-j'Ben%) atT hydrfzy propyly
Wo 2206802 ddr ) RGCTHetih200G/a0h94 38

4-chl oro-5-(4-cyano-6-trifl uoronethyl -pyr

in-3-yl)-2 4((;211%9-&(65@9/3@ ﬁﬁ,&fyupromethyl pyridin- 3 yI) -2-(3-hydroxy-propyl)-

%ézﬁmgﬁéﬁkgé%ﬂeq%?ﬁ tr| obﬁg’gragz g dgyrl d

i n-3-yl) - 23({8=dAlHs Q)(?#'cpérQPUJtr)choromethyl -pyridin-3-yl)-2-[(2-methoxy-
N- ( 2- met hoxy- phenyl ) - N- et hyl - benzam de; 5

pbemilonethgl-gabaypepileprenyi}-pfdpianioaed;hy| - pyri di n- 3-yl ) - 2-
(3- hydr oxy-p

(2 et ho AR Syre e spae Ry iR 42 methoxy--
M@i%b@npmém@ﬂc&mnm&eﬁqw}fptdbqgrpagg.@yl pyrid i
n-3-yl)-2-T(2- et hoxy

phenyl ) - met#kohlore-&r(dayend-b-tifuerorhéthyrpypdiorsi-g)-a42-thydroxy-
3-{5- Chl -4-(4-
S B 6 Gredeny e e BYeNEamEED. et hoxy- 6 10

PRk G Rl R R SR R L
lethyBulfanyl)2N{( 2ntagttbxiy @Xyiethyl-phenyl)-N-methyl-benzamide;

et hyl sul fang/l % N-( 2- met hox%/ phenyl ) - N- et hyl - benzam de
- 4-ch loro-4-(4-cyano-6 rlfluoromethyl pyridin-3-yl)-2-[(2-methoxy-

’pﬁéfﬁﬂ)im%y%%‘ﬁnéyu Stiehl Mk QTR LAY Bygi di n-3-y1)-2-(2-h
et hyl sul f af{l5’ bmow 24-BRInb Bif GorBRietiyl-pttan g ly)- 2N 2Ridintxy-6-

b d
{%]Zﬁmrgbﬁ&)dmewyb%m@dkwhemw@Ulfwﬁmyﬂlc?pw‘| din-3-yl)-2
2- et h . .
e R A
{‘r%tl‘icfkylﬂkﬁflﬁN(rﬂetﬁ%laoéEQaGlﬁrdUi f1 uoronmethyl-pyrid i
oxy- 6-
mst hyl - phe|4ydh)ornét(ﬁﬁ?-/dnmnba:ynwh]&phé-mgl-hsdrbk)aamb}y)d‘d:—é’& i
cid; 4- Ior o-

%Gp?”re p]heg]y 1'\§m§tr(ybb‘?f§7&”}'%<y et hoxy)-N-(2- 20
FE;Q"ﬁyopB?w (T I SRAARN SRy Bropbry

mmmoyyphénymNhyéthmktmmyhmrdN- rret hyI benzam de;

4-chl oro-5-(4,6-d icyano-
i n-3-yl) - 24(°8la698r(8 '@fe@mwshnr@xl)ﬂ (3-hydroxy-propoxy)-N-(2-

MRIN Y- BRI Aen) RERH, T BS AR

4-{5-chloro-4-(4,6-dicyano-pyridin-3-yl)-2-[(2-methoxy-phenyl)-methyl-
carbamoyl]-phenoxy}-butyric acid;
4-{5-chloro-4-(4,6-dicyano-pyridin-3-yl)-2-[(2-methoxy-6-methyl-phenyl)-

methyl-carbamoyl]-phenoxy}-butyric acid;

13
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25
4-chl oro-5- (4, 6-di cyano- pyridi n-3-yl)-2-(3-hydroxy-pro

W00 24 2- PCT/US2008/059438

nmet hoxy- 6- et hyl - phenyl ) - N- net hyl - benzam de;
4-{5-chl or o-4- (4, 6-di cyano- pyridin-3-yl)-2-[(2-nmethoxy

- phenyl) - netdaro- 2qa¢ﬂaamaw bh&%nﬁétﬁ}l dadbanidyl]-BE-prop-1-ynyl-6-
4-{5-chl oro-4- (4, 6-di cyano-pyri di n-3-yl)-2-[(2-net hoxy
trl@.qu@mﬁgnyL pHiding )/I) pBenoxyl-acetic acid;

%Bgyazzgr%%%@%% Xyl meﬁ1 \ cérbamoy\//\P4 -(4-prop-1-ynyl-
- 5rf|98r|oﬁ{eﬁhy2p% idin-BBA)heNo m%%ﬂlomc acid: 6.

met hyl - car banoyl’]’-'4- (4-pr op- 1- ynyl -

t rifluor ometﬁhghlorpyﬂ (2Hmeti®xyiphepyipmeihy]-cartbamnbyg]-a¢4-grop-1-ynyl-
(% [fS chl o ? J rse t hoxy- phenyl ) - met hyl - car banoyl ] - 4-

i IH?rgﬁmej_hyyﬁw in-3-yl phenoxy] butyrlc acid;
gct (rj' f 'SUO@K‘?E[MHoWé '(41 brrbp?’f Wn))l BQHﬁEb%MthW ﬁ}?l'dm&l) -benzoyl]-
rﬁetﬂmﬁl-mhuho}-m&wr)wﬁ’prﬁabmo>eyrdphenyI ) - et hyl - car banoyl ] - 4-

4- -1- -
é_ t P.r 19 Puor%?%{[ﬁyhlom%(ﬁpmeylﬁ tyiﬂwemsw] PYiginy 31vh-bgpreil-
3-(2-{[ 4- trifluoronethyl r
i di(n {[yl )'n%tﬂklg%@'f\%ﬁprpe'}%%v %’(’n}é d: phlenogy) pr opl)/onlo%:/

aci d, 4-(2-{[4-chloro-3-(4-prop-1-ynyl-6-trifluoromethyl-pyridin-3-yl)-benzo
4-(2-{[4-chloro-3-(4- etﬁynyl 6-trifluoronethyl-pyridin

- 3- él) bendloyethyl-aninakphgrioxgriutyic-asisnoxy) - but yri ¢
;;'%2 (] chlbeoro i aaireorey R e

PP)PRRARXY-PUNTIC- 36t hy | - ami no} - phenoxy) - but yri ¢
aci d

4- ( 2-{ [ 4- hi%fé-Chlara-3d Bydigrang-ryFirlint g HoRrACK Maip-paIRE)-
%%ngj(})) pbgg]grgg Lig; et hyl - am no}- phenoxy) - butyric aci d;

3- (2-{[ 4- 2 B-Chidré-3q4ditIRNFRE-triYibiheind-pytidint3anriestzby)-
net he/ -am no} - phenoxy) - propi oni ¢ aci d;
rgethzl-grpinolcpiancsy)rodioeiciagidy| - 6-tri f | uor omet hyl - pyri din

~3-yl)- beng?él hll_Ch?Er %(4-0?/51}151 R A ?ll 2thyi-dyrdR-2N)-Benzoyn-

aci d;

r%efh?l’e{r{wﬂopﬁkhé?fy%?ﬁn&)dﬁrsﬂaﬁ\@'a@'dt rifluoromethyl-pyridin-3

benzoyl ] hyl - am no} - phenyl ani no) - pr opi oni c
aci d; 4-(2-{[4-Chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yt)-benzoyl]-

4-(2- yano-6-trifluoromethyl-pyridin-3
m?ﬁ"}"—'% b@hqny%%@%u%g ¥, - phenyl anmi no) - butyri c

gc'( g (4 &F [4 C§1|O(O -3- géll cl¥ano 6ttrr|I olr%na?tg F%yHS/lln -3- ¥I) benzoyg

myih)/l-altminzppﬂmdnoxyf)e;brbplbn|ammo1}nsph®poxyp)arumh¢pxpeih§zl exterd 1

-1 sopr opoxycar bonyl oxy hyl

3- (2-{[ 4- Chrl %t qrq5d§wan@6ttwﬂbmr%?tbweqyﬁ9m Hyh-Rdneibaxy-

Béﬂzbylﬁ-m%hg%}ﬁo} -phenoxy)-propionic acid;
3-(2-{[4-Chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-benzoyl]-

methyl-amino}-3-fluoro-phenoxy)-propionic acid,;
3-(2-{[4-Chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-methoxy-

benzoyl}-methyl-amino}-3-fluoro-phenoxy)-propionic acid;
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benzoyl ] - met hyl - am no} - phenoxy) - pr opi oni ¢ aci d;
3-(2-{[4-Chloro-3-(4-cyano-6-trifluoronethyl-pyridin-3
WO 008Abenr oyl | PCT/US2008/059438
nmet hyl - am no} - 3-f | uor o- phenoxy) - propi oni ¢ aci d;
3-(2-{[4-Chl oro-5-(4-cyano-6-trifluoronethyl-pyridin-3
- yI') - 2- met BERYGhIGO-2-{[4-chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3- -yl)-
genZOﬁ‘f&e nmet hyl - am no} - 3-f | uor o- phenoxy) - propion ic
enzpy-oetiyhastioeeheasn-PrEPNiS2eds/ 059438

gyg 3- onl o & dr{lém.cﬁa[@ Effor-&-(4- 6B EmbdrbilettR-ByRAd¥ lyn-2-

ldeﬂﬁ@sﬂ]h%bthamrﬁmb} PR ropibeipiasidj ¢ aci d;

3- (3 Chl oro-2 ‘{%é chl oro-5-(4-c
no-6-trifl ded 'I’«i9miizr94~m(:ﬁnﬁ 63tr4y1u9romethyl -pyridin-3-yl)}-benzoyl]-

ﬁ?etﬂa/?-xénno?- 4 y\én]) ﬁgno 5pror&orr11(l)t}aéo(§1enoxy) propi oni c

3- (2-{[ 4- CalerE-Enibd-5-YRBRMB-6-fif libremetyRbNdin-BYI) 20hBthdxy-
-yl) - benzoyl]

eozoyl] Jmthyi@}m@o}d’ymommen@;wprqmm atid,c aci d; .
|3;1( % §/|[ )4 g‘lr@{ o 85&764 -cya o tn uotrcr)rlnfelhylu;%rrlcc)ilmeg MlN_ &/ ﬁdogo 6-[2-(5-
Q%@A@za.hy&st[hx'4]cﬁ%ﬁgén 237154 ABRTPRERIXM IR Hh AP RA Ride;

acid
4- Chl or o- 3 4{ChlorpeirEk-Erano ot trithaorome thiglbyridin-3-gli)N-2-fiuoye-BH2-(5-
fluogro-6-[2

2- - 5 10
S @'hmrw{w Pedgzon 2 kb pdeheoy T mathR gy SRty |

Q‘éﬁﬁl’ - benzam de;

R or 0- 5- (4-cyano-6-trifluoronethyl-pyridin-3-yl)-N
{2-f I uor o- @-¢rloroN-{2-chloro-6-[2-(5-oxo0-4,5-dihydro-[1,3,4]oxadiazol-2-yl)-
0x0- 4, 5-di hydro-[1, 3, 4] oxadi azol - 2- yl) - et hoxy] - phenyl }
_eﬂlopﬁgtm@ja 1} &:(ﬁ@yﬁ@q-ﬁ-t panatad-pyridin-3-y1)-N-methyl- benzamlde
4- Chl or o N {%lorfge—{?cﬁolo% 25(5ng% f’S%lhyldpoy[q r3°4]£>xaosaz%] 5% “yl)-

adi azol -

. 3
@‘”*"Wd"*V‘ﬁe*‘k‘}ﬁzﬁ‘}‘é%‘ﬁ“em“&@“ﬁ’y" R o
b@nleG(S oxo0-4, 5-dihydro-[ 1, 3, 4]oxa d iazo
[ - 2-yl . .
ot hoxy] | pha&§ISroR o @narts2erpert Seiuerig Apdiagol 21
iz\_fho?(f/]ydi‘)ehila '53“&9%&/0 %ﬁ%%ethﬁ?&}ﬁ@m%ﬁ%N -methyl- benzamlde

or o- cyano- 6-[ 2- ( 5- oX ydr o- ] oxa
di azol - 2- yl4)GhI<2r© -N-{2-cyano- 6 -[2-(5-0x0-4,5-dihydro-[1,3 4]oxad|azol -2-yl)-

h 4- fl h
ghoj(Y] f}?gylﬁg%@%%grpgﬁntrc %po?ne(sth)tll rplyrldlg%rﬁ)rrZEtmeXhoxeyl\ﬁ mdelthr;/l-3

?%g & N-{2- cyano- 6- [2 (5-oxo0-4, 5-dihydro-[1,

oxadi azol - 2-yl ) et hoxy] - phenyl }-5-(4-cyano-6-trifl

uor onet hyl 4FISfrrld>rd -NI{2-Shlyto)6- &Q’Tﬁltbﬁazbl-lﬂ-y‘rpéthwyi phenyl}-3-(4-cyano-
benzam de; oro-N-{2-chioro-6-[2-(1

ﬁ:tf'féttqr%maqhylaw&y'pm Tyirbypthyheangzamide; (4- cyano- 25

2 E:H ]:)lr gorl\l_gfﬁ h# Eilagll nG—%i(ylll-P te{\Iézo t5h))f) ethxy% %Hérgy?’} 5-(4-cyano-
B-ttifior & 8thypyYibin=2{ N0 XN dtheeNhdthy-befAzdnia80-

4-Chloro-N-{2-cyano-6-[2-(1H-tetrazol-5-yl)-ethoxy]-phenyl}-3-(4-cyano-
6-trifluoromethyl-pyridin-3-yl)-N-methyl-benzamide;

4-Chloro-N-{2-cyano-6-[2-( 1H-tetrazol-5-yl)-ethoxy]-phenyl}-5-(4-cyano-
6-trifluoromethyl-pyridin-3-yl)-2-methoxy-N-methyl-benzamide;

15



10

15

20

25

30

6-trifluoronethyl-pyridin-3-yi)-2-nmethoxy-N nethyl - ben
zam de; 4-Chloro-N-{2-cyano-6-[2-(1

woRdaostiz4r®| - 5-yi ) - et hoxy] - phenyl } - 3- (4-cyano PCT/US2008/059438

6-trifluoronethyl-pyridin-3-yi)-Nnethyl-benzam de;

30 4-Chloro-N-{2-cyano-6-[2-(1

H-t et r azol 4-Bhipkg- Sﬁn-hgbeﬁd-&lﬂ'hbﬁbdn}et@l(o‘?ﬁcﬁyamrN -{2-fluoro-6-[2-(5-
6-trifluoroneth

| yridin 2- met hoxy- N- net hyl - ben
A TSI ATREAAR SR L sy S
I 3-(4-

o611 116N SIR PO e R AN 2 dupro- -6

oxoQXS-dthy&rodi My dp a ﬂazol 3-yl)-ethoxy]-phenyl}-2-methoxy-N-methyl-
bH [1, ?a 4]triazol - 3-yl) - ethoxy] - phenyl } - N- net hyl - benzam
aigamide;

? ZCP: 82?05%&%%@]{3&%@&'6&5 zg{% f{kydpg TS Aih AN
if*;cfx’ygshéw}fs -AZ8Jan3rasrbRRINL oY b h\RriER B Mhide:

bernzam d
4- Chl or o- NI- {JBloodwNe[Qa:hﬁ)r{) -B-[255-0x0-445-Ghghroyiti-[d;2]4]triazol-3-yl)-

1.2, 4]triazol -
%%%J(?TGJHH& wago 4tr'%£s}%rﬁm§éw{~Pyrwvn:%waﬁemﬁ\/hpxxﬁvrmathw
Netret hyl - benzami de;
4 Ioro N-{2-chl oro-6-[ 2- (5- 0x0-4, 5-di hydro-1
H-[ 1, 2, 4] t4-Caibed-N32y0yhno-6-[2-(5-oxo-4,5-dihydro-1H- [1 2,4]triazol-3- yI)-

et hoxy] - phen 5- (4- cyano- 6- trlfluoroneth¥ yridin-
ethoxyl-p m}r@&ycwﬁ@tmmomm@mbm@m -grayh)-N-methyl- enzamlde

4-Cnl oro- '(:!f é%lo?%ﬁl)n& cyallo 6([5 8%% ﬂ '5- (?h g)ﬁilr[q 214]44-«?1&(;1 *3-yl)-

2,4]triaz
ahmmher%esl?d &ya%o(e‘lmﬂﬁ(cﬁreﬁ*reﬁryf—wrfdh#nyglﬁeﬁ]@mbxyﬂwfméﬂhpl-
N- net hyl - benzam de;
W‘@hﬂnmeo N-{ 2- cyano 6- [ 2- (5- ox0- 4, 5-di hydro-1
H[1, 2, 4]t I
ot hoxy] - et FRoi 2 42k plarsSenetpppr !anﬂnéméfe%w:csWWIl-‘*-(“-
¥l Zand;
6}2[%%)6 t}lﬂ%orrgi%fﬂ?@n@‘n”@&lz%en&? g@g phensl) nmet hyl - carb
anoyl ] - 4- (4H5-Chloro-2- [(2 cyano -6-methoxy-phenyl)-methyl-carbamoyl}-4-(4-

cyang-6-trifl uoroneth ridin-3-yl henox butyric
@pa—G trifluoromethyl-pyridin- é/ yI) pXenoxy] buty|>|/c %cm’j3 yl- y

4- [ |5] CZ | ?zi’cﬂrofré 31 HYFA-BLRbRNAA RGN - TR Y bR da

mymgwﬁhéﬂyl)fw-umtwmt[wi H-patraze)- 5y 3-pyd poxytemaxmidebut yri c
acl

20
4- Chl or o- 5+Chlogs Ai@-ahlare-Bmetbpvnheny|)-Spitrevanerbdtifyoyormethyl-

fl I t hyl 1
958 Ber B0 BN Bl ohidrfih
4- Chl or o- Nt(2CRIBIPEQ3 @ymm;fbaomw huﬁonﬁsz@m frelttioxy-
i fluoronethyl pyridin-3-yl)-Nnethyl- 3-(1

prengb-metiafl-carbamoyihpbeoxy-butene agitlde;

3| E}gl ﬂl grlg 5 Cél?’ Q—%?ﬂgyeﬁ@ Itr]:fllggr%rmoqe hyl- qYJ;nE)H’n 2-yl)-2-[(2-fluoro-6-

e ol n- 2- 1

) - 2-[ (2- f | 4+{f-Ohli6FO- 2 -[(2-chloro-6-methoxy-phenyl)-methyl-carbamoyl]-4-(3-

cyano-5-trifluoromethyl-quinolin-2-yl)}-phenoxy]-butyric acid;
3-(2-{[4-Chloro-5-(3-cyano-5-trifluoromethyl-quinolin-2-yl)-2-methoxy-

benzoyl]-methyl-amino}-3-fluoro-phenoxy)-propionic acid;
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nmet hoxy- phenyl ) - net hyl - car banoyl | - phenoxy}-butyric
aci d;

W@ 2(408ALksh®r o- 2- [ ( 2- chl or 0- 6- met hoxy- phenyl ) - mep¢yUS088/059438

anoyl ]1-4-(3

cyano-5-trifluoronethyl -qui nolin-2-yl)-phenoxy]-butyri

c aci d; 303-(3-Chloro-2-{[4-chloro-5-(3-cyano-5-trifluoromethyl-quinolin-2-yl)-2-
3-(2-{[4-Ch 5-trifl t hyl - I
Qleg}rcy(g%_e gﬁé),thyl-agn no}yawne%oxy) prréplorl)lug raglge yl-quinolin-

L B LGRSO sy

Ber@z’byl]]nhejmw-aﬂﬂr{c{}ébhehoiy(y’pﬁopﬁorﬁ&a@g}’ a

no-5-trifluoronethyl-q uinolin-2-y

rret hoxy- beﬁz(%yfﬂ“}(:'?‘r%rptﬁrﬁ Wﬁ@}“‘ﬁ%ﬁ@ﬁwl aHiRlinogyle:benzoyll-
MR ]grfog ge'L %iyﬁe 08[09" noﬁ nC)Z/aan )-2-nmeth oxy-

benzoyl ]- net{[myd:hlamm} c@h@rm@ﬁﬂbmr@mmyﬂpyrcd.ragw behzoyl]-methyl-
3-(2-{[4- Chl oro-3-(3-cyano-5-trifluoronethyl -quinolin-
amynoj-3depehenzoicasichykthaheésie - phenoxy) propi oni ¢ aci d;

2-{[4-Chl 6-t I 3-

Y- benzoyl | AR FORRe BB TR LB RS SeBepi ety
ﬁﬁﬁrﬁi}ﬁ fluoro-benzoic acid ethyl ester; Lo

2-{[4-Chl oro-3-(4-cyano-6-trifluoronethyl-pyridin-3-yl

) - benzoyl ] 3r@Hidrgt2-{[4-0hlart-3+H-eyaanbla:toifl oerometiyl-pyridin-d-yl)-benzoyl]-

| o
ete@%' ﬁ%g‘togrbﬂ@"‘cﬁ?'%mt@" EMByano- 6-tri f | uor omet hyl - pyr
i din-3-yl) 3%855 ﬂ[4 CHSFohé{ k4 @&Hn@‘%} t'rllﬂSa%meﬁwyaﬁyrgilﬂgtyt}}ﬂenzoyl]-

ester;

Breiyl- em—béthl@hdzld)bmyBeitér cyano-6-trifluoronethyl - pyr

i din-3-yl)-benzo &/ t hyl - am no}-benzoi c aci d et hyl
ester: 15 3-(2-{[4- hloro 3- (4 cyano-6-trifluoromethyl-pyridin-3-yl)-benzoyl}-

%ﬁéﬁ,}.%gﬁwzog;apgg&yﬁzwdF&@.@Pop%nﬁé bbuoromethyl -pyridin-3

met hyl - am pmipB-SNEX)-chlorBYEH NS BAE Whbee@gisliridin-3-yl)-
2- Am no- 3- (|2 {[4- Chl oro-3-(4-cyano-6-trifluoromethyl-p

Yenzgynsethyl-priialphgngxynerapeniaadidio} - phenoxy) - pr opi oni ¢

d;
(7 1 4- cnt GrBSh By dimsere B MO SR oot
bmméﬁyd&afalztw acefi@ agidl no} - benzooxazol - 2-yl') - acetlc

acid
(7- {[4 Chl 6f-fi4-Ehjoto-Ey(droyase-btiiffuormmethytnyyidingdyyl)-ginmetidoxy-

bé’i’@éﬁe "Teﬂi’?é'tawno-}é)ﬁf"ﬁ?f}xaﬁ%lr?z)%?%\ezt'(‘ilacﬁi yl)-acetic acid;

Sy(1 )7 é gﬁng: (PR-Cribr- £ YRARNE 6 Fifif d A YRyl @w)'b@hfbyﬁ

mﬁyybmm}me}lzdmazm@ga)zmbpianmla)crqor opi oni ¢ aci d; 25
3-(7-{[4-Chl o -6-trifluoronethyl - g di n-3
-yl) - 2- et ﬁ-dh{[#Chloro -5- %/4 -cyano-6-trifluoromethyl-pyridin-3-yl)- 2 -methoxy-

ggrirf%)?/bflnletmtaerno}%Qgc}xagcﬁsz-ﬂ?ér%%@mczacm;) propionic
3-{5-Chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-methoxy-

phenyl)-methyl-carbamoyl}-phenoxy}-2-hydroxy-propionic acid;
2-Amino-3-{5-chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-

methoxy-phenyl)-methyl-carbamoyl]-phenoxy}-propionic acid; and
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3-{5-Ch to ro-4-(4-cya
no-6-trifluoronethyl-pyridin-3-yl)-2-[(2-nmethoxy-

w@hb@sstdeiomet hyl - car banoyl | - phenoxy} - 2- hydr oxy- peDpE0$/¢59438

acid; 2-Am

i no-3-{5-chl oro-4-(4-cyano-6-trifluoronethyl-pyridin-3

- yI') - 2- [ ( 24-{83Chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-methoxy-
nmet hoxy- phenyl ) - net hyl - car barmyl{y phenoxy} - propi oni c
rRiend)-maitey e damozhoBenoxy 3 by eroxy-DenG08¢id59438

|4n{ g ;:lhl) or2 (rfglﬁg?ﬁtsg\go; c?ontl;;c;ufnlj st a r(r)%te Ig\Yso ig %eant to include

pHaeRiédutiBRIyiECe Ak 3ERY b the BEMBSIHdsdisiawdr oxy-but yri c
acid. The representative conpound |ist above also is

meant to include pharnmaceutically acceptable salts of

the conpoupds, dbrﬁep%hﬁgs oéhgfages%gmaﬂ%ﬁ n‘PJ 64“;% 5r§§%gitkgown

i nvention may prepa s
dreai sgressis ieoBhiGoks) mchhmgrrﬁé h@@ﬁad@%@énﬂwdn hidréTaétail in the
detail in the Exanples. In general, the conpounds of

Bamplesurle g@ngrahm@mwndé ofstristuse (1) Reoverrmay e by the

che uen ar,e
BRI FAGHGT EETies RSG5 Rebe QU s e o oB S ppless
Ihh|5§tgd8§,enﬁg@~ N RRd ~~ R2a R Br | OHRZ I | Br
NROBNRea 22001 oOIIl IV AXRa:CY R A
Rea O V A 3-bronobenzoic acid (1) is converted into
$dhement r espondi ng acyl 15 chloride, then is coupled
with HN(R2) Rza (11) to formthe amde (I11k,

t@:ru veué g<|||)ij©Y o >§; j@\(&

A 3-bromobenzoic acid (1) is converted into the corresponding acyl
chloride, then is coupled with HN(R2)R2, (I1) to form the amide (lll). Alternatively, (llf)
can be prepared by a coupling reaction of (1) with (i) in presence of an activating
reagent such as HBTU. Where R; of (ll) is a hydrogen, the additional N-alkylation step
may be carried out in DMF with strong base such as sodium hydride and RX (X=Br, I).
(1) was then transformed into the boronic ester (1V) through a palladium (0) catalyzed
reaction. Suzuki reaction of (V) with a suitable aryl or heteroaryl halide (A-X)
produces the desired product (V). Examples of suitable aryl or heteroaryl groups are

described for A in Scheme 1.
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can be prepared by a coupling reaction of (I) with
(I'l') in presence of an activating reagent such as

woiBmei124here R2 of (11) is a hydrogen, the addPeT/08m08/059438

N-al kyl ation step may be carried out in DMF with
skh&hg obase such as sodi um hydride and R2X ( X=Br,
was t hen transformed into the boronic ester (IV)

Ry h @ pg,l,,g adi um { tahyZ@d 20 reactr,g Suzuki,-alkyl _
re \/)_vvl,t aryl or he)t.(\%f'2
h¥l i de p:r)oduces t he (Rpr 0dUCT Br

R
Exarrpl,ﬁs of%ui tabl e aryl or, he eroaryl groups aPg, (Rah

described for Ain Schene 1. 25 18 WD 2008/ 124610

PCT/ U8200871 S@h@%ﬂz 2 Rd Ry Rl&a"‘y'& CH
d ~,j %%W N-b-—Br \ﬁz[%(jl\tﬁ Br 3)
(R)- I VI ( k3R5R|d
8 S ey Bt

8 r
R2 0 al 6 N/ NOO(R3" VI
I x Additionally c8hp ounds of the pr esent [ nvent| on are
prepared fr nodi fi ca descr

P eheme. PadlgealbapmgolssuniresSnnEalion fgrepalsd from o

M&ff@a%ﬁof%eh%%s&rﬁaeﬁ% éewéfnmy Ae@orern§ R&&8Reme 2, amide (I11)
according to schéne 1. De al kylation of the

mibtfeoonepdfaing Rs rroethoxyemey beé eseppkﬁetmﬂco(diﬂg)to sAhémeé dt DA
big( sybstj tuted bronoal kanes (Br-al k g g
Ay RHSR phE matharso SR} 97oBE Sapates Phehely N BalRioR by Sibstituted
DRSS g&?sreélﬂﬁ ), infidding %P%%rnk;%ﬁ W%lﬁ#l%ﬁéﬁ gé}(érlf'{)n%ost)

converte or oni c

paks adbmlmtéd)éthe&t(aflny ZHils ingaaiediane isSuhse gorewrrteSta thieiboronic
reacti on of 10 (VI with a suitable aryl

pelee AHproveERm Ri%a(ﬁwr@deb@%alw% reagane SHagaaVERySuzl reaction of

RS PR & ot 4 AV SR PP ANty
bbpfoprisie kerer BetXE}/Eb&oﬁuc@@%hhaﬁac@;paé&with RNY uRdér. Su A
conditions to yield (IX).

Scheme 3
< Cfs |R CO,H
y alkyl R alkyl
1d 82 O
A R) — A N
( I ®)),
X XI

In the case where the substituent R is represented by a carboxylic acid
ester (X), deprotection of the ester using acid or base conditions is used to produce the
free carboxylic acid (XI) as depicted in Scheme 3. Compounds of general formula (X)

may conversely be prepared by esterification of acids (XI) as required.
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RdRN O(ROn A15 x xi In the case where the
substituent R5 is represented by a carboxylic acid

w@saen246X) , deprotection of the ester using acPdr/vg2008/059438

base conditions is used to produce the free
lic acid (XI) as depicted in Scheme 3.
Séctal;‘rref‘r;'(h%)(c?/nds of general fornula (X) may conversely be

pr epafe egt &gy fication offiagids gXIgn as required.

20 25 008/ 124610 PCTHU /Q 9438 Schene 4

Rd RFOH R rR)Br—N ?(@ Ol I (Rs3n®®, O/ (R3~n
' Rd Rz OH Ri " Rz

Xl R VI 4alkyl AN Ady 0
(R3)n Ol /v(RR Il 1 X Alternatively, corrpoun/aﬁ(y,of
t he general @»nﬁ.z y al so be Prepar et ©rom
t he phenol (VI).AAS"1s | N Schiemead;~>The

pal | adi um (0) reacti om i ®Rr st conduct ed t@(@n

generate the boron ester (XIl). This internedi ate is
in turn subjected to Suzuki conditions with various
aryl br omAlesndtivelyj edntbdunds phibaaeserfakiolhiila (1X) may also be

Subsequent |y al kyl ati on of the phenolic group provides
%8?&58% @ e phers §¥hetais s@wm%gev%ﬂ? fxihe paliadilR éphreaction is

sttcBngcl.tcRﬁ) %%H%Zti 2 Fhis Ylerntddiatd; ubj
5'R gne 0% ent t o?orz E@tgﬁill? {flhlen](emgalaté\llsﬁn Iﬁ?rngubjected
to Suzuki conditions with various aryl bromides to yield the phenols (XIiI).
Subsequently alkylation of the phenolic group provides compounds of the general

structure (1X).

Scheme 5
R R D

1d 1d SN
R, OH R, O o Ria R, 070
N N — 12

A Ry) R A N

fo) 3/n 0 ( 3)n o (RB)n
X XIV xv

An alternative synthesis of compounds of formula (IX) is described in
Scheme 5. In this case, phenol (XIl) is alkylated with 3-bromopropanol to give (XIV).
Oxidation of the alcohol yields the carboxylic acid (XV).

Scheme 6

COOR, COOR
R Ry R alkyl e
A ! R, OH 1d R o @™ R, -alkyl
OH — ™ N —_— v —_— Re Q
Br Br Br N N
(R,) Ry, A
fe) O 3/n 0 3/n o) (R3)n
! vl vil IX

Alternatively, (VI) may be obtained by reaction of the acyl chloride,
generated in situ from the acid (1), with a N-substituted hydroxyaniline as is described
in Scheme 6. Intermediate (V1) is alkylated by the corresponding substituted alkyl
bromide such as bromo-alkyl ester (Br-alkyl-COORg) to yield the ether (VII), which may
be further elaborated to compounds of formula (1X) as previously described in Scheme

2. In Scheme 6, the amide (VI) may either be prepared as described or synthesized
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from he aci Wth a N-substituted hydroxyaniline
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B?faﬁtea'ég g el ditieng) sirRrs- "a? aglioNSeApPERCea| kyl - COOR6) t o0
yield the ether (VIl), V\hl ch may be further

LRbREat ed to conpounds of fornula (1X) as previously
g_—b'escrl ed in Scheme 2. In Schene 6, the am de (V)

heg de prep% SR destribed or s% Si zeob”Z@AOH
\Q 438 fram a. —
substit t 4Fa)m nocr eso Al ky don

am de mtrogen may be perforned at a er sta e In
the reaction sequence. caIIy for the case ere

the R2 group is a hygroen the a dltlonal
N-a1 at I?zorP?t@tPW S c 2 opit n°*Dl\/F Wi str; on
ba um wa o~ X—Br
|ntermed¢a I3) before 8 c Ietlngthe addipt i
steps #Vir t he reaction sequetice. Scheme 7 R®¥1 Rz C]—|

Rdl RO- HRdR2 O--"OH BPNBFNON OO (RnNn O
O/ (R3 Vintermediate phenol (Vl) is alkylated with 3-bromopropanol. The

intermediate bromide (XVI) is converted to the corresponding boronic ester (XVI).
Suzuki reaction with suitable aryl or heteroaryl halide gives the alcohol (XVlla). This
derivative may be subsequently oxidized to yield the acid (XVIil). Optionally the acid

may be converted to its alkyl ester (XIX) directly from the acid.
Scheme 8

R ,alkyl _alkyl
1a R, 0~ cor Rig R, O°~CONH,
A N N N
A
) (Ry), (Ry),

X XX

In a further elaboration of Scheme 3, esters (where R is, for instance,

methyl or ethyl) may be subjected to aminolysis to give the amide XX.
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wooshiz46Xi X | nt er medi at e phenol (VI) is al kyl aperusion$i059438
3- bromopropanol. The 10 internediate bromde (XVI) is
ggnveréed to the correspondi ng boronic ester (XVil).
reaction with suitable aryl or heteroaryl

hal i de gives tphe aI cohol 4 | @) |s derivative pay
to ylel, |d(XVIII

e S bsequentl XI di ze .
aII acid r e e8nvertle %Ifk I ¢
( (XIX) tTy f t he aC| IS Sch \?ﬁ

" CxA2 R BRR | i, (:: tyRZIx@O‘{II—Q AN N

R3~" A Rs)n O OoX XX In a further?el abor ati on of

=0

a-Tetralone (XXI) is converted into the corresponding lactam (XXII) and
then opened to form the aniline methyl ester (XXIiI). This aniline was coupled to
benzoyl chloride formed from the acid (I, see also Scheme 1) to generate the amide
(XXIV, Rz=H). A subsequent N-alkylation step is carried out in DMF with strong base
such as sodium hydride and R,X (X=Br, 1) to give the fully substituted (XXIV, R,=alkyl,
Re=methyl). Bromide (XXIV) is then transformed into the boronic ester (XXV) through
a palladium (0) catalyzed reaction. Suzuki reaction with a suitable aryl or heteroaryl
halide yields the ester (XXVI). The ester may be converted to the acid (XXVII) as
necessary. In cases where the “A” group introduced is sensitive to the deprotection
conditions necessary to remove the methyl ester, the ester substitution Rg may be
changed when required. In this respect, ester (XXIV) is first deprotected under
conditions of basic hydrolysis before re-esterification with a suitable alcohol

(exemplified by Rg=tert-butyl). The final steps in Scheme 9 remain constant for both

intermediates.

Scheme 10

T el N S G Y

XXVHI XXVIV

In a variation of scheme 1, alkylation of the amide nitrogen may be
delayed to facilitate diversification of the substitution at this position. Thus, as is
described in Scheme 10, amide (lll) may be converted first to the boron ester (XXVIII)

and then to the intermediate (XIV) via the Suzuki protocol. Alkylation of the amide
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i s aniline chloride formed

15 UM have t%é(ie@m@fa fﬁ@’é&ﬁ%@@@?@ﬁ@@) to generate the

amde (XXIV, R2=H). A subsequent N-al kylation step is

earéhedqiout in DMF wth strong base such as sodi um

hydride and R2X (X=Br, |) to give the fully

substituted (XXt —al kyl, Ré=nmethyl). Bronide

%XXIV) IS therP-¢ ®gnmed into the horonic ester

Bh rpu’g ' adi ur, at ak aef, »
Sg%/\(ia ' v>vJ|%t§h a sui taé‘rwl }N@Q%r oﬁ@(
hal i deoyi elxds Fheaster (XXVI)7 The estier may”be Ry,
convérted to mm "(XXVll)x>6(S necessary. In cases

where the "A" gotoup a ntroduced is sensitive to the
deprotection contffti ons necessary to renove the

met hyl est & 5 nidafic&Rintsr STHBREI 1 e aimmEiphty reactlons may be
changed when required. In this respect, ester (XXlV)

perfcﬁmresiteadlep irothe cé¢ation seguence ombug, ibenzoiofcid 43 isdirst transformed
drolysis before re-esterification with itrgbl_e .

!ﬁ/ i ssPoxyhc pRigeas! en samysytepds neroran esiey CORke Thisiprmediate

=3 e% é&it§°§?ﬁﬂi§ 8Hﬁlﬁ§%fgdlﬁ8ﬁ%%§&{lr}l§ &r h%nrd (XXXI)after ester

at es

hyddolysis, Alternatively, Boehni¥rciBliy aviiilabdfe (XK B mayle bse(dRarpréduce XXXI
)=00 1 (RN A0l -(R3)NAO I L(Rn 111 / \ XxVIIl
Joanestep vig Suzuld opuplingtreagtionf Thead I) iglaefivated am theracid

tcnlgrigéqnds?tu %'n& rcggpqu RN atr%ﬁnes of general structure (I1) to obtain the amides
(V). When R; is hydrogen, a subsequent N-alkylation step may be carried out in DMF
with strong base such as sodium hydride and R,X (X=Br, 1) to give (V).

Scheme 12

O=R, /[H]

R,
H,N HN
@(R3)n O(R3)n
XXX \ R H / I
\n/ O(R3)n

0

XXXl

Synthesis of appropriately substituted aniline (1I) may be directly
accomplished by reductive amination of the primary aniline (XXXIl) with a carbonyl
equivalent such as aldehyde, ketone or substituted ketal, or via a 2-step route involving
direct acylation. In this case, the intermediate (XXXIIl, R is H, alkyl or substituted alkyl)

is reduced with, for instance, lithium aluminum hydride to generate the desired product.
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(XXX). “Thi savint erfredi ate #9 subjected to StZuki
coupling conditions resulting in conpound (XXXI) after
ester 10 h{drol ysis. Alternatively, commerci al

avai | abl e W%‘)‘teﬁ@;fb@f%%@dmrbﬁﬂw@@&@e(ka COWVﬁﬂ%@to the
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actl ate hé aci in Si

avhidb (ROl iARematilelg GRENPdand prepatee by lal douphglehétion df [peL1) with
amdes (V). Wien R2 is hydrogen, a subsequent
() Y the PeaseBer @ftaﬂoamwme'eemrrt iseeh autBTH. n 2 tRa group of (I1)

i?tér)\g/cgr:gggrtﬂ%s?)eao%q §afﬁ éﬁgghum byd 2\'7\ %ﬁyﬁ@d%)&%zﬁr,ll)] IS) carried
dURBhBer conditions such as in DMF with a strong base such as sodium hydride.

(XLII) is then transformed into the bromide (XLIII) by initial reduction of the nitro
function followed by a diazotization of the aniline in the presence of copper (l1)
bromide. (XLV) may be prepared in several ways including substituting the fluoro
group of (XLH!) by using an appropriately substituted alcohol directly to insert the alkyl
side chain. Alternatively, the substitution is performed with sodium methoxide to
generate the methoxy derivative. De-methylation of this methoxy compound is
generally accomplished with BBr; to facilitate preparation of the phenol which may be
subsequent alkylated with a substituted alkyl bromide (exemplified by Br-alkyl-Rs) to
yield the intermediate (XLV). Bromide (XLV) may be used in a palladium (0) catalyzed
reaction to give the boron ester (XLVI). Under Suzuki conditions this ester could be
reacted with a suitable aryl or heteroaryl halide to yield (XLVIl). Compounds of general
structure (XLVII, Rs is -COOR;) may be converted to the (XLVIII) by deprotection of the
ester under acidic or basic conditions. Alternately, oxidation of the corresponding
alcohol (XLVII, Rs is hydroxy) may also yield structure (XLVIll). In all cases, as

required, the acid could be re-converted to a suitable ester as previously described.
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reaction XLI) V\ngmgl ) in the reenceoof
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(XLIX) is for example oxidized to yield an N-oxide (L) as the product. Additionally,

(D

when the pyridine ring contains one or more halogens such as chlorine in an activated
position (ortho or para to the pyridine nitrogen), the halogen in (LI) may be displaced
by a suitable nucleophile to yield the product (LII). Such nucleophiles are represented
by mercaptans or nucleophilic heterocycles such as pyrazole or imidazole. Other
substitution patterns within the pyridine may also be modified according to known
general procedures for the modification of functional groups attached to heteroaryl or
aryl rings. This is exemplified in the described hydrolysis of the nitrile (LIIl) whereby
treatment of compounds of this general structure with aqueous base provided access

to the amides of general structure (LIV).
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(XtVI'l, R5 is - rotrmy be converted to t he (XL,)/I 1)

by dx;rtectlo ester ungg Cld
ern eNy, OX|dat|on

correospn n (XLVI T, R5A|s ) )ma)/" al so
yield strlR:t LVIII) I n aII casesoa %quwed
the aci *could be re-converted to a sHitable ester as

|
D, o RO R s g
tRQ aFR4«l mtn@ dLN) ( IRBIE IR#edN;@leﬁb (sSRDupled MitharLactiRhtedd Bizide tdrdlldw for

Cl N R
tbp sMnthesuRpfjthﬁth{razR@ h‘gl)}:@t %hlsr\stggq( the)t@pqule|mqyet(yp@9rﬁtec§@d by

r@agﬁ)n'—\%m é\lsuRf'ébH A\Jbs&u{ed alkyl halide (such as trimethylsilylethoxy methyl
chloride) possibly resulting in a mix of isomers. The resultant alkyl tetrazole (LVIl) is
then converted to the boron ester (LVIII) as described previously before reaction with a
suitable aryl or heteroaryl halide yields the protected intermediate (LIX). Subsequent

deprotection of this species afforded the tetrazole (LX).

Scheme 16
cl OCI
HN COH ———»HZNJ\” OH —— /(K
o Ko
X LXII Lxm
D\(OH N D\H/
\©(R3)
LXIV

Aminobenzoic acid (LXI) is condensed with urea in acetic acid at high
temperature. The resulting urea (LXII) is subjected to a second condensation with a

suitably substituted 1,3-diketone in the presence of a strong acid to afford the aryl ester
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SobetmedVe. Other 10 substitution patterns vvithin t he
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eRenpl | ( e d%s/im bed hyd éFRs%n of the @lt (Ry),
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2008/ 124610 PCT/ US2008/ 059488 15 Rla N2 OH R1d

Rz O-~-CNRyal / p N 1 N Br ONBr NI (
) NN | / (Rs)n O VI LV LMot ]i;a p-, Il N
NRal ,RzO-/-1 N Br | / OpxMN LVI 1 |
Prot H R1d ~ Rz p~ 1l NNRd I RzOII NN A/ NN

N A/ N N NsaQatiafiorroh Schéthe 13, the bromide XLIII is converted to the
boronic ester (LXVI) first, then followed by Suzuki coupling to produce LXVII. The
fluoride on LXVII is then replaced with an alcohol (Rs-alkyl-OR) to give the final
compound LXVIIl. The Rs group may be protected during the replacement reaction,

thus a deprotection may be necessary before the final structure of LXVIII is generated.

Scheme 18
alkyl -R, alkyl-R,
Riq 0] R,
R )
prot A N
(@) O(R3)n
LXIX LXXI

Alternatively, the commercially available LXIX can be selectively
alkylated to the phenol and acid groups to form LXX. After removal of the protectin
group (prot), the amide can be formed to produce LXXI. During this process, the

functional group on Rs may be protected, thus a deprotection may be necessary.
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5-Bromo-4-R4-2-hydroxy-benzoic acid is coupled with a substituted
aniline (1) to form the amide (LXXVII) in the presence of P,Os. Alternatively, (LXXVII)
may be prepared by a coupling reaction with (l1) in the presence of an activating
reagent such as HBTU. Amide (LXXVII) may be used in a palladium (0) catalyzed
reaction to give the boron ester (LXXVIII). Under Suzuki conditions this boronic ester
could be reacted with a suitable aryl or heteroaryl halide to yield (LXXIX), which may
be converted to the (LXXX) by alkylation with alkyl halides or mesylates or by a

Mitsunobu reaction with alkyl alcohols.

The compounds of the present invention may generally be utilized as
the free acid or free base. Alternatively, the compounds of this invention may be used

in the form of acid or base addition salts. Acid addition salts of the free amino
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brom de XLIIl is converted to the boronic ester
(LXVl) first, then followed by Suzuki coupling to
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tSUﬁaHI@B}g%ﬁ%rﬁzéﬂfs iR G@RE IQRic, fUHiR, BerBRY QE&REBit, %c&ﬁﬁé be
necessary before the final structure of LXVII

gmﬂmbelﬁhmc Scdtentifli@oaedticy bxaRb, mb;hnyhne R5rtarﬁ% $al¢y®-lcFﬂmzj
Rd ORi z Br Y~y OHBr I i 0, Prot LXI X O LXX O
gwm@ 'pgtis, megdalicy @Pmlpvmamct ﬁtsa%m@w? giveglic, glutamic, and

%ﬁién@?uh%nm%éc%ltgﬁle%%r %AI& ¥8h%/<5rzfzﬁlh%¥1g@108ﬂoﬁ@ PEr%Promnc

enol and acid groups to form renova

Ehlﬁlri@r phicsphorit, agd alkic 4§Dt BasetduditioRisdis walndéetHoes BRI that form
to produce LXXI. During this process, the functional
Yith e eHbmyIatagnipe apd ickisesalts famed with epganieand iBargapig cations

gﬁ%h”a‘f% Sgg Eﬁﬁem?rﬂ%zgagga%ﬁf hO PC;FI'aﬁSZO% ﬁﬁ 594§%p|e, lithium,
Whm%&a%n@n%b@ne&um, barium and calcium), as well as the ammonium ion
and substituted derivatives thereof (for example, dibenzylammonium,
benzylammonium, 2-hydroxyethylammonium, and the like). Thus, the term
“pharmaceutically acceptable salt” of structure (1) is intended to encompass any and all
acceptable salt forms.

In addition, prodrugs are also included within the context of this
invention. Prodrugs are any covalently bonded carriers that release a compound of
structure (1) in vivo when such prodrug is administered to a patient. Prodrugs are
generally prepared by modifying functional groups in a way such that the modification
is cleaved, either by routine manipulation or in vivo, yielding the parent compound.
Prodrugs include, for example, compounds of this invention wherein hydroxy, amine or
acid groups are bonded to any group that, when administered to a patient, cleaves to
form the hydroxy, amine or acid groups. Thus, representative examples of prodrugs
include (but are not limited to) acetate, formate and benzoate derivatives of alcohol
and amine functional groups of the compounds of structure (I). Further, in the case of
a carboxylic acid (-COOH), esters may be employed, such as methyl esters, ethyl
esters, and the like.

With regard to stereocisomers, the compounds of structure (I) may have
chiral centers and may occur as racemates, racemic mixtures and as individual
enantiomers or diastereomers. All such isomeric forms are included within the present

invention, including mixtures thereof.
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"6-(RR3) N RN'" b_ 2 b (RAA R (RALXIII LXXIV 3), O
(R A LXXV LXXVI As a variation on Schene 11, the

waeiosopfeenol LXXI 11 reacts with acrylonitril eP€DUSIINS059438

LXXI'V which can be transfornmed into the tetrazole
internmediate 5 LXXV. Subsequently XXXI is activated

by conver tThegcdntpduntie of the pessenteinpeitidn miayeexydt irca tomtinden of
which then reacts with LXXV in an aqueous_solution to

$Pie gtades fepeing don folly apedhaes to i grystaling nEurthermpre, epme of the

%ﬁ@?{BB%%g; tr?géﬁw llqd{g{)%%‘%drﬁB(])ar,{\’lﬂx(/)fa)_ﬁﬁ/fsl\égﬁ%n%f&w\mich are
infludedRA tht pseht iNentién.| In Mdffloh, £dree Bf thk CBhpourkd® d Xiklieture (1)

LXXX 5- Bronp- 4- Rl d- 2- hydr oxy-benzoic acid _Is coupled

WAy Alsa ferposaivates with water bt eiber orgynic soliventan i he texmi spbvate is used
L 1) in the presence,of P205. AlternatiVv ,

(TSR recrhie s BBl TR Rt S REG A FePaLBet P,

ibVdntioh Bndl BRe BF ﬁr%?é"?f?arﬁ’xfac@tﬂicﬁw b _bIaB@ soRADRBlecSiEShsash

HBTU. Am de (LXXVI1) may be used In a palladium (0)

soinaddsyare sinlitarly dabitdedwithon thie \seoppehef thisimventiart. er

(LXXVI'11)._Under Suzuki conditijions this boronic ester
coul d be rEERERAITRNONARS Hludenal Phamaseytiselipcrentable

hoees . :
SRR Sl TR REpRALALarpiaces
byestginathasing thdyange afvhiic biraber bue aeliffepent\stdriic addsy] Examples

al cohgl 0 The conpqynglg,%of the present,invention

iﬁﬂydﬁgﬁgé%ﬁr' {oridriggen.i Aed "@gnd { tefor parbomc| el ferchiarive, "°F for
R R R T e

sal ts. AciGomgslirddsdn tieddrbSer®invehtorf ih€Bd&@BdMsoud@s of structure (1)
as defined, including all polymorphs, prodrugs, isomers (including optical, geometric
and tautomeric), salts, solvates and isotopes thereof.

The effectiveness of a compound as a GnRH receptor antagonist may
be determined by various assay techniques. Assay techniques well known in the field
include the use of cultured pituitary cells for measuring GnRH activity (Vale et al.,
Endocrinology 91:562-572, 1972) and the measurement of radioligand binding to rat
pituitary membranes (Perrin et al., Mol. Pharmacol. 23:44-51, 1983) or to membranes
from cells expressing cloned receptors as described below. Other assay techniques
include (but are not limited to) measurement of the effects of GnRH receptor
antagonists on the inhibition of GnRH-stimulated calcium flux, modulation of
phosphoinositol hydrolysis, activation of ERK1/2, mast cell histamine release, and the
circulating concentrations of gonadotropins in the castrate animal. Descriptions of
these techniques, the synthesis of radiolabeled ligand, the employment of radiolabeled
ligand in radioimmunoassay, and the measurement of the effectiveness of a compound

as a GnRH receptor antagonist follow.
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WO 2008/ 124610 PCT/ US2008/ 059438 conpounds of the
present invention nay be prepared by nethods well

whp@sn24em t he art, and may be formed from or ge@i/USENg 059438

i norganic acids which formnon-toxic salts. Suitable
organi c acids include maleic, fumaric, benzoic,
Stominaand, Bxpuessiani af Gniktt Recexdersf oni ¢, aceti c,

trifluoroacetic, xallc r opi oni c, rtaric,

sal i cylic, CRNfsiAf “3‘851 rheglaﬁ @acaoé!et ﬁa@g't’r%a&é‘ﬁiret,G“RH receptors
: o Li

SISO ) HE0AE), PO B gl AR s

bmfmgaa bg DNA skyuencihgldBERY2SBOCRIOO COS-7 hyrdatdasophilic leukemia

sul furic, phosphoric, and nitric acids. Base addition

é%ﬁlvsceﬂwelﬁa&y irapsdectedvitls humas, rab ohinagaqye @pRH receptors and

ﬁ@lﬁ%?(ﬁyesghg sﬁﬁleocgll%w%ejs ﬂ':?l “98 f&\ﬂélﬁnéﬁr an\@ ;5 Etelné are isolated

ani ¢ cattns  'suc

Eﬁ@ Malrit@ned #ﬁabulbe'ﬂ&d sdhd@ﬂhéd@g@@rm@dnmt(@wm)f\mm following
exanple, lithium 10 sodium potassium nmagnesi um

bmnlw@ﬁmw ¢IRRBS; 2e8/ Weluterainet heMaBreimuririaie; ahy/mL

B?rﬂg %H%ﬂ_ler : V otnlsl\éﬁi)} ‘Zﬁiﬁ%i-lrmﬂlvatec? égtnpémhne Serum and
QOG\YQ#I‘?]Q)@/&E*B&’ h @m@l%ténﬁom@sédtlgﬁémmg RERis (6.Aen ("Ir'iﬂne

phar maceutically acceptable salt” of structure (I
Snieetifie Satita Macﬁﬁ&p)assneiuwchmdheaRBL calt oegdimabl e sal t
forms. 15 In addi tion, prodrugs are also includ

wi thin t helcesneglingal RGH? fide rqdfﬂl*@ﬁ‘ﬂ‘? B'Hd'"ﬁ’raéﬁeryﬁgj’ée 8‘?"‘89‘1 out

ﬁ?}ﬁg GRS Yo Qﬁgﬁqra%@reﬁe%r@lf bak. e BloRQ4TRRYBGhd to
structure VI VO Wwhen suc pro rug 1s

achne borssiserely etxpreas highilerls of BriRH vgeptr end genbeidry used for

prepared by nodi fying functional groups in a way

suc
pHRRequaR biRding stedies anwell 3s Spe dipg@nd @qsrielrph@ypfe%%fapwulaﬂon
u [
gggqgg g’?&ﬂs%“tl)z {r?hﬁeé{éq gpsg( g‘%‘r"%l Jerlg uggoefop éreggag?ﬂ ?E?%F}Q)ranes
wmamtrigqshm PR tord M6k Ottipl & %ét@eso(fas w@ﬂ lad tigseWwd fuRdre receptors
bonded to any group that, when admnistered to a
rfﬁitqﬂ?ﬁﬁtstlldiﬂséé eeasise of thespnyarirncayerrrerigly anelysiad srultiple geceptors.

. h d
St/ Bi GHEPRTE 8RRt TR BRuBloRp v Boang o
B@M@@%i@né’lﬂdns‘éﬂih‘aﬂa%‘feri@ﬁcsaih‘%I‘HQQ!;sayand am ne functional
groups of the conpounds of structure (1). Further, in

the case of 25 a carboxylic acid (-COOH), esters may

EE ﬁﬂgloged EUCh as nethyl esters, ethyl esters, and
egard to stereoisoners, the conpounds

of struct uigwbby ARYstAY ﬁan&@été@htﬁ%lﬁﬂﬁa@@ﬁRmﬂc eptor are

occur as racemates, racemc mxtures and as I ndi vi

gruat footver daysraftel axﬁeantr@crmﬂsencélthersamrhar\mstmrbycshﬁlomg'rsssue
are included within the present i nvent i

CHEIr e dpsts agriostip Bgn ﬁwéacsofCe"Q9revv9"§@eépma@tmwgat'on at 1000g for
g%%{‘égo% gél?e/'z’s?’gre resuspended in 5% sucrose and homogenized using a

polytron homogenizer for two 15 second homogenization steps. Cell homogenates are
then centrifuged for 5 minutes at 3000g to remove nuclei and the supernatant
subsequently centrifuged for 30 minutes at 44,000g to collect the membrane fraction.
The membrane pellet is resuspended in GnRH binding buffer (10mM HEPES, pH 7.5,
150mM NaCl and 0.1%BSA) and aliquots immediately snap-frozen in liquid nitrogen
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The conpounds of the present invention may exist in a
conti numof solid states ranging fromfully anorphous

W eooBab4eyo crystal li ne. Furthernore, sone of thBCT/US2008/059438

crystalline fornms of the conpounds of structure (1)
may exi st as pol ynorphs, which are included in the

Picestoret at REPC.I Proteih Roatdal dfitiemefbfdhedfushasigroigReteNGHhed
of structure (1) 5 may al so formsolvates with water
diingihgdtio B@g@mtem%rsa»eht@lo RAe)-t er m sol vate is used

herein to ex_c [

compound. et falexiady FEhSeded i B RIEAERE Sdferbre grown
BIBRATBSMER & rloY t@ﬁ&@é&tmgl Thé LKA intRbserlaeS7 °SH6 10 min in
solvates are simlarly included within the scope of

?.hiny! ERVAMBSD(Ca " TiMY pires eand areviisindged fransiheiptaté Uryegentle

table 10 .isotopj cal
Rpbioh S Bek Gk se E5 fetadhng Rl Bahy e Bagtion 3y 1000g for 5
S W el AP bouterb TP R 65 A BBl A g
MeChnZmBHEG DA, ;h‘jﬁdr@)gand cell]lﬁns ik?p@rfannledhé@\g o presanteare)l and
36CI for chlorine, 18F for _fluorine, 1231 and 1251
FRAYING e Al prfSN”ﬁr%lg(i%RF'if‘?fr3Q'fN”raééeﬁ' Unhgokensefig)and larger

S FODRIN Sl 5o P S MERL A b oo

lperrnt I'ﬁ)ﬁhﬁh%entﬂfu@dﬂ HO55, 00GRRT the (ediltingdh&gbepe Ip@wét is
geonetric and tautoneri c) salts, solvates and
re§kﬁnﬁﬂé§d inrassapbufferiaad dbmege hizethes isegfsing a e hamogenizer.

L or ant a on| S:
SR Rk iad e SRRy he dBiine U EUBr R B ter R Bt it
If/lb@llbﬂan_e*s %ﬁé HidRiotcdtandSeorell af L W @til Pdddyiféraise. cel I's for
measuring GhRH activity (Vale et al. 0 Endocri nol ogy

91: 562- 572@05977@9"5&@(1&6%/ trarméastashwittt GoRHrra@Hmrisgr@nddifferent

st 0s Rl cocacbe, by Sipbit TR 2y Apan: Gkl dskanios 2ré pegpared by
6 bscRIRI BT TDS) Imﬁgaree&bwm P RShTIBH COF Ol

O her assay techniques include t are nof limted
tManares YA eed ireohaintaineelfih Euttecods’ GnBtified Eapliesrmedium (DMEM)
@&?t nIStS on the inhibition of GWRH stinul at

ed
TG 1 lerReen IVA’t)|°8ﬂtal§‘f”92@‘ypfﬁé%'61%ﬁ”ﬁé§f%l10 mM HEPES, 2
gluYa%lﬁe Al Nél&tldnqgﬁ t'é%‘b?mL g@ﬁi&lll eéd galg‘ﬁ_tﬁrr@p{b%ycm.

and t Cir |hg concentration

@OSaﬁeélletwe Bseded i BEO @S tissaleulliepidtes Bl growpittb @oisflughcy prior
t hese techni ques, the synthesis of radiolabel ed

f0i g ansfeefione fppt b@/r?@H% aigftrangteictadaml 2ing pi thasapiorriate GnRH

t he nmeasur
GPEL8, OTIBB8RY oy BBl EPE Rl bl aqpucr £ o
@nshag 8biehtificl PlttsBiYgh %A%u@ﬂék&%%@%eﬁ%éw &a’%%ﬁa?nce 48
Cl oni ng and Expression of GiRH Receptors cDNA's of
Huegistaneeh @t SO drarging ybitage. diagnsiedied a¢lis@i®ekitured for 36-48

[
Sﬁgﬂo membrane preparation. Transiently transfected COS-7 cells are harvested,

washed, and resuspended in membrane buffer (20 mM HEPES pH 7.2, 6 mM MgCl,, 1
mM EDTA). Cells are centrifuged and the cell pellets are resuspended in a small
volume of membrane buffer. Cells are lysed by release of pressure following
incubation at 900 psi for 30 minutes at 4 °C in a nitrogen chamber. The homogenate is

centrifuged at 1000g for 10 minutes at 4 °C to remove nuclei and cellular debris.
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are cloned into pcDNA3.1 (+) (Invitrogen). Full length
sequences of all receptors are confirnmed by DNA

wG@e@semsing. HEK 293, CHO COS-7, or rat basoppP@1/U82008/059438

| eukema 5 (RBL) cells are stably transfected with
human, rat, or macagque GhRH receptors and high

dleprearsisrage solieglesl forh thecduprestarBimaxentfugatidvbat/44g)00g for 45
n:grane ote F are isolated and intﬁlaiu{[_}ed in .
mJn %%%to angs Eéegqeégs%giadlm r(xgrr(;%wne B at a concentration

YR I . VI oly-of e, 1
aebudiigi &%%ﬁm? g, ey sioro A do B ke

streptomyci n; 10% Heat -i nacti vated Fetal Bovine Serum
and 10 200p/nL Geneticin (G 418-Sulfate).
@NJ ABFHE acids (0.1 mvp (IrV| ne
SC|ent|f|c are 1n .
Ra?ap% ndAnndlng d%?l??erne pep ayg using ﬁeﬁ%ledadlohgands

cell nedia ener a r'gan

BidsHrBMas A ifeREEtSiRING 1©FhM HEPESS h 5GmMNENATI2nED. % BBA, pH =
stably transfected RBL cells. RBL st abl e clones are

7 Suritpdidligans bieding nsssgtsamnnlwmg(wﬁe@s oh[°gh14(26alifsiogibenzyl)-3-

Eﬁgg?r e s Eor s s e hSPREkE el B RETRE 3-

P ?&&Q%lﬁ%@d?%i&ﬁn iR BSHRY SontainfHyS0RiN ¥is, 150mM NaCl, 5mM
transfected COS-7 cells are used for preparation of

Moty 810d% saponinadndi hMBEDBTA qd-bpTdr SRididigand Uiquab@nent assays
eci as we as those of t apt tor or
%F%%r?oiméa%ggycu%g%ue@o@qanpﬁb%wﬂgme@ﬁ@ew? Pl NGBTRH
5 I
R R, e B RR AR R ) P ol B B SR -

afmirk02-pheesthydl5-6-uab-Brosthexyphanisé-afatisturas (1nM)uslabeled
assay Menbrane Preparation HEK293 cel | s st abl
9?@H%tft@r@taéaowenﬁaw% "ARGRG TERR-PRN K HRH. a@fiénerggranﬁﬁ for 2 hrs

f [
%g{tvg&? %@é@ p%té SMeﬁ?J‘ sl%\é Sfﬂ::gn %%H’{b{eﬂmeegﬁgﬁ)érg cg’hsgélgl]\um%n monkey
tihd rabsourdrﬂmarecgpllok S5;@gl\ﬁelﬁé>r|\d 8T LMl re@hbiahésigtsed f@trat and
1000g for 25 5 mnutes. Cell pellets are resuspended
dag SuRélreceriersaraspedivelye Mindind agsayiyarg pepsf@rrwd treither Millipore

BT G B alfhator R e R AT R T op RENR Essave)

8F in3B00&! bR birRIRYSates Clifith m&@@q@nﬂﬁfﬂ[@é@ﬂnto GF/C Unifilters.

subsequently centrifuged for 30 m nutes at 44,000g to
Edterseare preteeatashiitta® &% PRIGOI 3hmin Aive tmesmrlamtlpm aretteingnated
esus ended n GnRH buffer (10

D P ERACLOH A0, bt (1o TS ABAPS Rt s A<D L. Be'cold PBS
maRadi @by TREER2d s9&Nddn WalH bt foF §5n125131§-T RH and
9008/ L T s e I S e o e e C B TRH an
Pt 2 16- diftucretenzglf- 3t[(r2é{)-raiaﬂfm aJ(pees&IBydpME-ﬂmrDQ methoxyphenyl) -6-
determ ned  using the Bio- protei n assay

Msithy!uragih radn&ar@é} | Ehesfiltery @fetqﬂsﬁsqr@dh%aﬂ erﬁ f'{tﬁé affz gRitored
%?%d 5§c‘ﬁ9iw L?Jlngag %ogFaolY\@amma counter (Perkin Elmer Life Sciences). For

assays filtered onto the GF/C Unifilter plates, 50 pL scintillation fluid is added to each

filter, and radioactivity is monitored using a TopCount NXT. For iodinated radioligands,
total radioligand is monitored on a gamma counter, and for the tritiated radioligand,
total radioligand is monitored using a Perkin EImer 1600TR liquid scintillation counter.

Total radioligand bound does not exceed 10% of the total radioligand added, a level of
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to 80% confluency prior to harvesting. The cells are
i ncubated at 37 Cfor 10 mn in 5 0.5mM EDTA/ PBS

w@ ans24ey free), and are di sl odged fromthe pPEr/ES19Y8/059438

gentle rapping of the flasks. Cells are collected and

pel | eted by centrifugation at 1000g for 5 m nutes.

d?qjlétiop@wi@t SoedIrrt BPSresiabIpaEdct the MshEeemePPHX, Nonspecific
uppl emented with 10nM MCl 2, 2nM EGTA, pH=7.4), and

'e'eﬁlng [dpes ot %09%1 2%rakthe tgtl regilqilgpmcégcé,dﬁden @ev pf thadisplacement

L Moo B B GRT Pliglys 19° aBEers S -V flnrtiyr
sigdihg |equélﬂ)tn’s%Hd #te 2P A0ddtOmiALY Wiky &) Fdee: FEPA &i@ﬂ)lécement
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binding lesperiserits a n@gmm@mbuamt best (p s DFPe He & vaiues are
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p
Né%‘?aacEQEZ g??ﬁ%?gﬁ%rﬁ 5% ﬁé eért%)g?tgg Q%Rt valfdé (ne?atlvve log of the K;
vadag)y for use. 15 COS-7 cells transi ently transfected
with GhRH receptors fromdifferent species (human,
macaque, dog, rabbit, ratgy _or fst ant GnRH receptors
are prepared by bulk el ectrpporation. COS-7 cells are
obt ai ned from Aneri can Type Cel | Culture (Manassas,

A P KPS P DRGER o R S

aay@nists Dgthibﬂl%érﬁbﬂhah@& Knéf 199N @y 1e$6). m\dthﬁ%&bocﬁinaﬁs of this
nmM L-glutam ne, 1 nM sodi um pyruvate, 50 U nL

ﬁéwﬂ@m {heSnRIhregeRtor sptegprisiiere a Ki eidessithar 114M, ang in many
ﬁ]gﬁﬂ?éjs IlnaR/esaolQ of %s%a%sdji?lpwy urE tes and grown to

confluency prior ~to céel on. 5 x 107 cells

are transf eﬁrfnﬁdurvustd? t@p@gemﬁn\khﬁomérWd i EafpiRE 2 to 52
receptor DNA construct by electroporation in a BTX

E¢1@‘Ut(mi@éllu'd'n@amqﬁmcaiurﬁer@mt@owvhlmghéest%Inecmeu dringore of the

B rE o s Rlerdrindng 8RR st h I B gl M o
Nées t AgAtionBlIRNAE Wbﬁﬁg%Hp%uﬁéseon% brésest ifRintid®aé 8hovh in
prior to menbrane préparation. Transiently transfected

Ecsnples ltd §2 helowHaohingtding chmsﬂeMsrmmbteequzfewdl@destad in
menbr ane ffer (20 mM HEPESH%II}I rrc}\/l l\/g "M
BT Moreh Rl & SATPEYLRG YR e?%orc,té” NG $90%¢ §h%Wré ave K

m?%éés&%@w bﬂe?sbmé khe LYrQJeHPEd b gggr’gds?{ﬁe/e Ryl hi8Es 81‘ 10 nM or

I's are lysed by release of pres [low ng 3
lesgubation at 900 psi for 30 mnutes at 4 Cin a

ni trogen charrber The honobgenate is centrifuged at
23085, £y 210218 AR, SE10nP U & 1202118r204, F16) 16, LrlB. 2-19, 2:21,2-
2008/,124630 / 3
SEL el 553 MO 200IAZIN, BETARDOR DSR2

4@ 2-48, Um0 8D 2883, 4440008 H.o7, A58, NBEOUL-6S, 861,8-62, 2-63, 2-64, 2-
Menbranes are resuspended in menbrane buffer at a
B2 riceh 2. 28, 289, 2- T2, 2ddi 2/ 5{2-86.6h7T.iR-T9. @B 2-81, 3-1, 3-

5145098N 5208 5450590 24489, G40 o USEHy 1 40 4.3 4-4, 4-5, 46,

4-7, 4-8, 4-9, 4-10, 4-11, 4-12, 5-1, 5-2, 5-3, 5-4, 5-5, 5-6, 6-1, 7-1, 8-7, 9-5, 10-1, 10-2,
11-1, 11-2, 11-3, 11-4, 11-5, 11-6, 11-7, 11-8, 13-3, 14-1, 14-2, 14-3, 14-4, 15-1, 16-1,
16-2, 17-2, 18-1, 19-1, 19-2, 19-3, 19-5, 19-6, 19-7, 19-8, 19-9, 19-10, 20-1, 20-2, 20-

3, 21-1, 21-2, 21-3, 21-4, 21-5, 21-6, 21-7, 21-8, 22-1, 22-2, 22-3, 22-4, 22-6, 22-7, 22-
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Radi ol i gand Bi ndi ng Assays 5 Radi ol i gand bi ndi ng
di spl acenent assays using the peptide radioligands

wae@spawior med i n buffer containi ng 10mM HEPESPCT/B820M8/059438

NaCl and 0.1 % BSA, pH = 7.5. Radioligand binding
assags enpl oying the use of
]2_2‘5_%p fzS@oe@,ﬂe@; 28-1,30-2, 30-5, 30-7, 30-8, 30-9, 30-10, 30-11,

é_—ﬁg);@&r@éﬁ E‘%@%ﬂh]é@#m%"%fa noxyRhsnyl 453 34-
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a8l fid-b £Rgl 1§23 ABrd, 40T lodABph-Setgd. 47-, 48-1, 48-
15,at t /wel |

TERDYARES 458 2001505 b 019 1920, prptel i wel

and rabbit GhRH receptor. Sg/mell and 60g/ wel | of
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respect i ve%eabwm @ﬁf't&g\gh(yg@g.}—@owg?q BoIWseEns, l?lg’g)(lﬁgpmg beads

| | -
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perndfingvehblelpate tigintdinaging Immeasccmhmad;nng lsyfstem bssaqsmfmd Viewlux
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torecehiratidnas SAlulr exdiicdhbetenich1]-HisSt BITyr’a@HhRM |hgza1uJK~BQO pM, 2200
moni tored using a Perkin Elmer 1600TR |i qui d

S¥mAal ﬁ%m%‘m% bl Beiencesy: anst 190 MP@M@&(&%B@%@%QS

AR e L R B LV S RN

abueih [B32AS Fratiom P pecT . 8toYo bingirig gmselnma@sr(emamg Pélo Alto,
K; . Nonspecific binding does not exceed 2% of the
£60-aCel membrangrastiensiweresi niepargd 66 Praviouglysigperierend

.nhi biti OE?Of radi oligand binding is fit to

a
geﬁgsé‘?'}dgdérh%lsm te conpetition binding equations
and the begpafdehds8h& MEhishd\FatHasaphille IE@admia FRBLIRJIs stably

di spl acenent
expressing human GnRH-R) are pre-incubated for 2 h prior to compound and

radiolabel addition. The complete reaction is briefly shaken and allowed to settle at
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5 binding experinents a single site binding nodel fit
best (p < 0.05). The K; values are calculated from

wao bh@siieds® val ues usi ng the nmethod of Cheng andp@r/usmwh$/059438

(Bi ochem  Pharmacol . 22:3099, 1973) and may be
converted to a pK, value (negative |og of the K
mahutempetature in ﬂEO/IewliJ* in'sKDmMEOt. vilter amabunt of boliral radialighnd is

éfl ni t radi ol i gand for receptor. GhRH
ﬁ?egﬁ%‘ﬂ?%qa“ dstt’Ee Bfev#$s i nvention have a K; of
10 pM or lﬁ%ﬁgl ﬁsﬁf ﬁ‘n%’aé’u% ;meﬁ f&f alItJ%ﬁacemen}(bmleg

i nvention rec pt or an agonli st ave

baesmichinad delmiasd by B paaRY F téd$h anoEs. Daverespbhsedturves for
less than 0.1 pM (i.e., 100 nM. Conpounds of the '_
bpt dmetpainty ehall eamresinds tnrted ate Rrenglized tozerg agg 108% specific

Qﬁ!ﬂ 95\' a(n%q{l daf&%'s (lé(rjeI cr:] o?uq%ﬁén gg@g tlienéé‘ﬁeﬁlgrulsa %ua\r&rmﬁh;\:wri]tp.
agmaﬂar@sé@nb%onl@é rﬂﬂlwﬂ% PASAYD SHiVRe [BréBhad Satwae, Qén Diego,
IMor |ess. Additiona the fol I ow ng conpounds of

@hbumgagéN@lueﬁv”e@}eur‘@hfoaé ﬁHﬁsﬁw D Fyr® ErRhiphedetermiped from
v @lor BPias PP BHE e, NgiBes fore-Baa Y HReS Tomaf8 to -

hyman receptor binding assays shown have K; 20 val ues

of 100 nMor |ess, while the underlined conpounds have

Ki values of 10 nMor less: 2-1, 2-2, 2-3, 2-6, 2-8,

2-9, 2-10, 13, 2-14 6, 2-18

216, 25218298 w5Soridtio Eypérinnya 5 Sotinste By by,
é’ona&)unasgﬂthe asent Avaltiondnay be %Ttt%%d the additidPof c&ll ndmbranes
2-48, 2-49, 2-50, 2-53, 2-54, -57, 2-58, 2-59,

@ vmjls anﬁmingzarﬁepprgp% amogdt, of 2 rg@oesgleg-treeer i-t6g absence and

Q’eg@'\ceff glrén%e (ifo dogcergratlgn%gfz oémlpougd ullglag e%gl 9Bloé7efabal
ﬁha]r%acgl‘o%%’n??é& 838%39). 3n1PBuffefs dre ﬁe-%eaéd%o 3fod ‘pI’IAT Gl
4-6, 4-7, 4-8, 4-9, 4-10, 4-11, 4-12, 5-1, 5-2, 5-3,
ibitidfiorbefsxpBriientbadd assay pldles/aredmaintai@d ht tkﬂ:@teﬁqperélmrel

1-2, 11-3, 11-4, 11-5, 11-6, 11-7, 11-8, 13-3
t%&oug’hogtéh% ex;iq[mzpnt 1ghqass_pg nTxture_L@thl voiu;m%of 200 Li'—) lsl@cqbated at

%‘%@2 for119m§ 60 §9hrg15 %rﬂ giln%? aé’ff tég % ayj? fegT ré?edlt% rgafa vhcuum

Bftation tAiou8h az2il harvdgie? (UnlPitter- 92 Pittdrmate-Fackaid; PerkibEimedLife
WO 2008/ 124610 PCT/ US2008/ 059438 8, 22-9, 22-10,
§gerices?gnt2 UergtelGF@ﬁIy_er piege ggretrggteg w@dl @% pgb/_emyle@gmge in

@ 8’[;!%8 “;58?{]’%303 %Tl 1Afte§§9rf¥‘ %ﬁant%%ge%greé%asfgg é\&g’ Emes with 400

Bdwash Bdffer4buBécdd’'s BrosBhatdBufferetf’s&ine38.09% Bileeh20, pH 7.5).
34-11, 34-12, 34-13, 34-15, 34-16, 34-17, 34-18

@l}iemgategqrezg'ledgﬂo 28, sc@tmagmn flgigl- |Q5dd®4(l\/ﬁ@osc3@ 20; Pg@unﬁlmer Life
§8ér%¢es§7a_n% the glé?e’ is Wonitbred for | rbdi%gctivity using a TopCount NXT at 30%
efficiency (PerkinElmer Life Sciences). The total amount of radioligand added to the
assay is measured using a 1600TR liquid scintillation counter (PerkinElmer Life
Sciences) at 47% efficiency. Analyses are performed using Prism 4.1 Software

(GraphPad Software, San Diego, CA).
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51, 39-1, 39-2, 39-3, 39-4, 39-5, 39-6, 39-7, 39-8,
39-9, 39-10, 39-11, 39-12, 39-13, 39- 14, 39-15,

w3 2008824680- 17, 39-18, 39-20, 39-21, 39-23, 40-HCT/¥32088/059438

42-1, 42-2, 42-3, 42-4, 42-5, 42-6, 42-7, 42-8, 42-9,
42-10, 42-11, 42-12, 42-13, 42-14, 42-15, 42-16,
£2-"1Flux Mégsur@men3- 1, 44-1, 45-1, 46-1, 46-2, 46-3,

jg g jg %Toﬁiéteﬁmm@éhgmhﬁl% of%%-stﬁul%tedéglcwrzn @g(%&]é’ells
ég’prgssﬂé)th\é\hﬁlﬁ"tang@ﬁm A ibtr'éqg@wgyﬁ_% ¢ S¥BI&Fwith RBL cells stably
pol ystyrene (PS) inmging beads rsham Bi oscl ences,

Pasdfattadaith tHelhunaareGoREIdecaptarit astensity ofl5at000rcells/well and
pI‘OXI mty assay, permtti ng@whol e-plate light im

allgqwedsto h ﬁ’f&ﬁp'ﬁbt Q@I@é\fﬁre dg@@ﬂ 16@“(@‘9% in the fo owmg
Evﬁ%ru}ﬁk rB?\/I rwnlhlg radlE?Iqup/o m)nl %’_of gg)&g@ﬁlmo\ﬁlcogmd and

e receptor

SBMM pEdbeAecda. ab}éﬂid SreVRRRYY &dinitls vﬁmqbeslhi BiBfeP@idiks balanced salt,
ensure a consistent Kd. Generally, the GhRH SPA assay

BQr@Mﬁd@BESe? pay erobenreidi @ftaalpading. leaving 130 df in the well after the

R T O T -
tsé(lP'Z@ﬁJl\}l MEAESH fa BETRARARINGF 20 BERdisP&ise¥itb a low protein

Typically, the instrunent is set to neasure
budinge$ewelcateoVaBods swcenisatiogs af &it8gonisté ate mepared in 0.1%

BRI R B 0b 5 R el oD a3t oo gk Abgtaning
E%‘Ees]é'e dgﬁﬁ% 'aqlgﬁanﬁéfﬁé fﬁ?dgllrgg GBS sder PELIPR) g\golgiular Devices,

unl abel e conpound vari ous oncentrati ons,

FhliiR38a zgbtech, BliadivhleHTAS for Dy Uiy Ih@ndBmBHnldIﬂgamslceéncBOﬁleq}sMements
2200 G /nmmol ; PerkinEl ner Life Sciences); and 100 pL
AESASHIRG &9 PAUTBRHEPT S dREYCODSs d e distiuaien isipRogamaed SuBh that

B R TR LS s R A s

6 -1wRinLtedriat @sadditdnidf BgeoniEtdbo Al éray nM §Adl.coR@értration of GnRH).
menbrane fractions were prepared as previously

descri bed and resuspended in assay buffer. SPA beads

aso hilic |l eukemia [RBL] cells
e% "%me 2 F%m% man GhRH R) are pre-incubated

for 2 h prirpg ptdke@@BROMREfiad Grom! FiblisHealRbtodslsl 2hduet al., J Biol
The conplete reaction is briefly shaken and al | owed to

§énetn| %70a‘t8855-7v3032e)‘@8szmens)st@mwr‘asefe@tsﬂ Odtb ABanr@urhl receptors
in the Vie

erat ur [ I {1 CE

dBS1 £ vkpieteet S il rB 00D cehed foa2aRedt- drefs are
\N%Eﬁé’d’éﬂc% with lﬁbgﬂgLﬁeéHe@lum &ﬁlhzﬂﬁ gel dlél§z 4 8fd fh%‘h labeled
al | di splacement binding experi ts et erm ned
4th d pEamtich [mye-tHimbsifoh  Afté-. 2]524 h&os eeelleamm@wed withesiffer
for
(140mM NaCl, 4mM KCI, 20mM Hepes, 8.3mM glucose, 1TmM MgCl,, 1mM CaCl, and
0.1%BSA) and treated with native GnRH peptide in the same buffer with or without
various concentrations of antagonist and 10 mM LiCl for 1hour at 37 °C. Cells are
extracted with 10mM formic acid at 4°C for 30min and loaded to the Dowex AG1-X8
column, washed and eluted with 1M ammonium formate and 0.1M formic acid. The
eluate is counted in a scintillation counter. Data from PI hydrolysis assay are plotted

using non-linear least square regression by Prism program (GraphPad Software, San
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5 both time points of all conpounds tested are
normal i zed to zero and 100% specific binding, and Ki

wo adosestear e cal cul at ed usi ng the Cheng- Pr usof f PETJUS1009059438
with a signoidal dose-response fit using Prism4.0
software (G aphPad Software, San Diego, CA) using Kd
Diggel A )0fro . whidhMidseraficlid 2ldo- ddiciated- The Scidahearisiot is
determ ned from saturation binding experinments. Hill
%nér?é%d from the toseaaties obtained irefoyr indeRpndenoenpedmgntsdy-linear

Betiibo RS R AP oA st R DT eaapist

invention may be initiated by the addition of cell
menbranes to wells containing an appropriate anount
AdtivationadfiERKlI2| ed tracer, in the absence and 15
presence o(gHa rang&e of concentratl ons of conpound

(Sul | i van @iO&ells staply exeressing CrBhbierarial dgyerumrstasyssor 1
l%%? ﬁ&%)ated%nl 5 M Witk §ar§)ru'§ d%ES Q@é?ﬁ s‘? a:ﬁj sq:rnl‘&fa{t@dr wh}91 nM

I ni t| atron of experi ment assa

@mriRiA feri Svath 37t Tdlle ré'ﬂewaéhﬁd&mcb IwmlrgBE)umd hmested directly into
ex gerl ment. The assay m xture (total volunme of 200 pL)

%SPReamplesulier. Celfextracsy are seniated, eaied ati% 1G feps min, and

t ated b
SRRl SHERABE, Hfkel prorphT RS icHed R fiop Bt
rhembeINBRL The E’aﬁ,b@rd%hog’ﬁﬁdfyla@hn@h & ERK1/264 @At6&Ed uSiRG @n anti-
Unifilter GF/B filter plate pretreated with 0.5%

qi‘@lsyfml\ﬂﬁd?lé AR @ntibodyd Cetl Sidnetihgvbeanokogy, Banvetsn MAXidileted at

RO BB 8T et AESat B E O Bobalt 2.l dniiies 0.1%

- Bvdthoth. THasErR/2 RHideded WItlllz'tHet Sti-IPRRS §RLEYAS égﬁ,%ta's@ruz

pL scintillation fluid Is added (M croscint ;
Bletekhmiibgye Satbtiaf @Gu25CAC @wemmm@nelnttdeeeqnbatsa)drbrmed with

gggaiéored for_radioactivity usi n% a TopCount. NXT a
yoignaliVikesd isp r@%‘?’l&(P‘ET%ROE‘?f? éé?@ﬁ geantifiedga ﬂfeot al

WQMC%?%&%\Q&%P Qﬁiﬂg gi‘c' i | %Q%sp@ﬁé@&atb SrdTBBRA &k

using a I on"count

qridbizkd mﬁh@aphFi’afcﬁPns‘ﬁﬁ:s@‘ms) at 47% effi ci ency.
Anal yses are perfornmed using Prism4.1 Software
(G aphPad Software, San Diego, CA). 36 WD 2008/124610

}E'E-(!: h@%g@eg(SQSMSS Ca" Flux Measurenent To determ ne

on of GhRH-stinmulated calciumflux in
cell's exmagerithehnfadl 48R arGUBlAiK&LiAR ROsrdafcedith Bk lcurrent
plate is seeded with RBL cells stably transfected

Mh"'tgwcﬂ%éeﬁmﬁﬁw IrRMer anslegdhioal use @lmmwwwnmalsend)emmal

SRS A e A AR GarBleeh it P Biof s agen proviously
deadiibey fo%'\évyubfbrzméﬂ%aﬁ§sta%{?r@ l%i"easg bglpf ge s &nRH

0.02% pl uronic acid and 2.5nM probeneci Ils are
aadredtsi(Sundesinwetdh., Agetts Bafidrer 25 38MmK3). [Baiefiyn sédmslalSprague
Dawley rats 240-300g are sacrificed by CO, asphyxiation and 40 mL of cold PIPES
buffer (25mM PIPES, 110 mM NaCl, 5 mM KCI, 1mg/mL glucose, 1mg/mL BSA and
20U/mL heparin, pH7.4) is injected into the peritoneal cavity and the abdomen
massaged gently. Peritoneal wash is recovered and stored on ice. Cells from the

peritoneal wash are washed 3 times with 5 mL PIPES buffer, pooled and purifed on a

Percoll gradient (Wells and Mann, Biochem Pharmacol 32:837-42). For stimulation
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20mM HEPES, 2.5nmM probenecid) after |oading, |eaving
150 L in the well after the |ast wash. GhiRH is

walrdostizg1o n 0. 1% BSA cont ai ni ng FLI PR buffer (P&mks2008/059438

bal anced 10 salt, 20nM HEPES) to a concentration of 20
nM and di spensed into a | ow protein binding 96-we

[
piSRYe. aPPERXIBRIS!Y XA e‘@m B 34 B'P%%ﬁt&@bﬁfesﬁ'%ce&r'@to alsmL
g*@@g%ﬁ&% an% téé)coﬁl u gPO% n“ﬁ'g f§Jdefero fhet(!éll sﬂ nr?e s}’(\fﬁl. IThe

agoni's cont ai ni
Ribet ake .a&&dt&ﬁaeﬁ OV @mm zalrﬁdnmetrémnoh r@gbmgadahiat ®00p! of ice-
reader (FLIPR) (Ml ecul ar Devices, FLIPR384 system
sela YRS buffeAAfeoeentiifgaatibnradddCi tlr@ Pmtarnﬂed@\feémbﬁ gapernatant is

f act
PGP 0t Pbhgring EPkL Pt 10 e B hhem el e M)
wgﬁg?%aﬁqtufe(me,l_s AbirY&bis.Ng concentrations) is added
to ce pl ates and preincubated for 1 minute prior to

addi tion of agonist (50 L, or 4 nMfinal concentration
of GnRH)._ !\/baSJrerrent of [3H1I P Production The
publ i shed protocols (Zhou

et al., J I 5@”% éﬁﬁ@ )k Ac¥ witRBhe t
cells st abl%'gtSFUdﬁ 7 ecte ZQ% cted '@%@Ira}geccé&'ors eurren
Nite gsidelihed forth@ Aumahé apd atheal ade & I@tﬁiﬂ@tbtyyarmﬁalgaﬁd Qﬁﬁnal
cell/well for 24 hours. Cells are washed once

webaet d yndse aﬁmuﬁ]a@ewaﬁ RTaterol 0Accamaleye @r&hlpatsnb(r{aoth

360, b B il R B o

Markeysdpirdérhate @Md’@sgéars%f agM ttMJsGkg) 1sddubiebirity is
1mM CaCIZ and 25 0.1 %BSA) and treated with native

@fmeld pypestigelar volume asd testéntgrbee le\mltsrmrl@rtmurmm Blood samples
O%Uﬂ ﬁoncg\nt rati ns of ant zf\g df rement
'E?r g weskly §9ring ée“l‘f"%eka? %@FWJE?%"&%P?W 18?&0?33“
bPeBloStersted FOH hdGH @rveﬁ%é‘ rigd1h ddo%@&?b ins. tAPQagB_?IY&k
AGL- X8 col um, washed and eluted with M anmoni um
bomimistered halthe. slomAacfrdrymasogastnb gavage oebyav. enﬂJsion(mm ed5
in a scintillation counter., Data from Pl

WSS )a Blogd) semplss 258 cols iRy Richlg ?%%ﬂeqe@a@ ogeq aggréaslysus of

S R R RS a8 o S S oo

Mmplbs daseolieeted at 0.2520.38, A 1G Ul ued. antzt Seins hfdbrlthmla&natlon of
I ot is %enerat ed fromthe dose-rati os obtaine

@quUﬁﬁae BRpissiare spectafe 02 % -5 T nbar2, 4 ég@réﬂs%‘} la?ws postdose
t ?n@(oﬂapéoesregeg oaci uttﬁg rlic%ngg@ ?\égk%grél é 5Petr1¥ea%t.1red at the

ant agoni s | on O cells

ar@gﬂnyR@waﬂapﬁma& @rﬁ?& (BREGHHD, OR) ©r FRrwIked Rrinigtd Redkarch
1 hour, incubated for 5 min wth various doses of

&anigy éh!E@pry \Amiversityl vaing? eevigusil raparied nepiRe Lfewigsehbi@assay,

h
Bhich defests & e 355 abAPURh RS Byperhlobeih 1My B8 e Rleighce
BRPaFALR UEIdRRRbE An@RedRo, EuBErindIdly 10 730d-7).

As mentioned above, the GnRH receptor antagonists of this invention

may have utility over a wide range of therapeutic applications, and may be used to
treat a variety of sex-hormone related conditions in both men and women, as well as
mammals in general. For example, such applications include endometriosis, uterine

fibroids, polycystic ovarian disease, dysmenorrhea, dyspareunia, menorrhagia,
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subj ected to SDS- PACE. Resol ved proteins are
transferred onto nitrocel |l ul ose 10 nenbranes. The

waedsaateed phosphorylated formof ERKL/ 2 is deP@rUsm08/059438

usi ng an anti- phosphoMAPK p42/ 44 anti body (Cell

Si gnal i ng Technol ogy, Danvers, MA) diluted at 1:3000
nenmeridroalfehic phrin qublvic tekdéemeIBBuAtionMydrreral-didokderp bf the
7.4, Wﬁ? mMM NaCl, 0.1 % Tween20). Total ERKLl/2 is
MEPElavdlg prepairemeriarfaireite B shgmplketry i geHy meggpause,

h
SekErRRLaRts KB ko sl SR ILOT30E o o corcers
ofetag priistal i besare andRe el Adhadbikdpharsturiata At hdrask, @Berﬁchﬁyoms

Ver saDoc3000 (Bi o-Rad) i1 magi ng system Dose-response
%Ja%al%ne@ pritabledwweheyndeares. yorerdentitiual Sindpsrea depigh prastatic

H st am ne rel e nea
SHARIG: 1ok VR e SRR Poa EHTER b B tio™ S50 (0.
SHsisie] lepRsIuEWe thBRpH Y0ENEs ARGrEleRiigatlonYSEh@Eompounds of this
Iaboratory animal s and animal wel fare, and under an

mmugn @W&i&@ble psefticsan ad]'llln0$tmte&tdllmdner¢yﬁb thormone deficiency
T 18 Wt R Bt oo
( Sundar am gty qaltion, thY mﬁﬁmﬁoﬁ‘ﬁ}s' rﬂ%?%gg%eggzn LShbin drf\Llltl'Y

si x mal e Sprague ey rats g are sacri
dydraehsassitogens tpragestanohet) aniesabgas, AntiiréieStadfend drigiitensin-
mM PI PES, 110 MM NaCl, 5 M KCl, 1 ng/nL glucose, 1
é@wﬁ'ﬂm%ﬂzmmh@deysﬂﬁnm@sawﬂ -regaptorANtagonisty, & hibitees,
%g;ﬁnoggﬁérfger : ?Ad &tﬁ%@ %/%S Esq‘gr ﬁwg%e%pg@r{{%ﬂd/opsﬁe%&gtﬁ)% of dlsturbances

onea I'S recover and

ofaalciune| ghespicdeabd Bondd@etdboina | ardvasasairhibie ) @dal@esms such as
times with 5 nL PIPES buffer, pooled and purifed on a
nesY-sigroida patitindamatonetugs ANSAIREHmthei GRX énhititess. wad ohti-NGF
%%#37 42). For stinulation 38 WO 2008/ 124610
i52008/059438 assays, approxi mately 2x105 cells

in 300 pL [RIdRGHePEmbBaInRNEoRh&FREntidMN BharmaceutiBal compositions
eppendorf tube and test conpound (100 pL) is added to

¢didainiag bne gsperessGoRH rateptortantagonistseare misslraee.d Fart thg puoses of
action is stopped with 600pl of

mn_ and the re
t it el BRR T rS o thi Pl BH PR et 1R e iEd @S
i
R SR AooRiiBts, | PhdrReaRal AlRRlohS o BBk Aféhton
mmprﬁekaﬁanMrecepmulalnmgbngt ofethelpastotrievension asd awbhineatsutically

LH suppression in castrate macaques This study in
%F&E&'&B@scar%er@aﬂ@ae'ﬂt@@t i Fh%Q'BBI"dﬁ?ﬁféorvarlt?QOt”ﬁé'so%??eéﬁt” the

%ﬂn’ﬁ!}cﬂHl‘oH% =T Sﬁ]OLf&r wii aﬁlsl'élf'fggﬁb% té‘i}ga% Fér%&la#cﬁgod%r-- atis, in an
aboratory ani nmals and Sani ral wel tare,
amour\Cliiciapib GicRidv® CRRGL@keptér @rqagﬂrﬁét@cmntqmremr@féfably with
(both o
acceptable toxicity to the patient. Appropriate concentrations and dosages can be
readily determined by one skilled in the art.

Pharmaceutically acceptable carrier and/or diluents are familiar to those
skilled in the art. For compositions formulated as liquid solutions, acceptable carriers
and/or diluents include saline and sterile water, and may optionally include

antioxidants, buffers, bacteriostats and other common additives. The compositions

can also be formulated as pills, capsules, granules, or tablets which contain, in addition
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testes) is perforned approximately 4 weeks prior to
the first dose on male cynonol gus nonkeys

wappsoxiommtely 3.7 to 6.5 years of age (3.7 tor@r/8S1009/059438

Sexual maturity is verified by testicular volune and
testosterone levels prior to surgery. Blood sanples _
tr @ CoBH recemidr awsagdnist dliluentg, dispergingead syitane- a@tjvegage;nts binders,

RS RYRA B DS Siled TR Tt e afiuop i ErEH 8 Ssptor
AR88R% s kin aﬁproﬁqgﬂe%ﬁn‘éf %%dtnﬁ’aééb‘?da?k@ '\‘Rﬁtﬂréc@é(pted practices, such
nasogastric gavage or by i.v. infusion (over -15

At thatse l)scloBed ddReraimgioas /%tmmaoédt:ealt&mbrmes dBertnara ., Mack
after each dose for analysis of serumLH and pl asma

Brblishtei & Bawer it 89%ns. For the intravenous
f d
U 0 08, R BB e, o

Gbat?y dedrehormbnis ichied Savarions aard%c;o@éédavoed 8tictdmathods include

0.5, 1, 1.5, 2, 4, 8, and 24 hours postdose for the
@ﬁ@!msiemgsof agogpoung ef thel peensobinventiondng Waimddeasied animal in an

BBt Ry B by i PR e A P BB Byacti
G8Mirftralibn ESREYMEINOYE ngiud¥ sYStEREE RInRhiSithtinsdf ¥ GEmIQdR@tor

nmouse Leydig cell bioassay, which detects as little
astagomigt df mmvgst;qmg p@yerahm lirgihe forph 682 ghasmacéidical composition as

ref erenc e i.on EI | enwood .and Resko

ERERER iR, R B39, SV BT BUCR B UGS prakapghpafenteral

HRESRI Y adirRgnbst s of this invention nay have

utility over a wde range of therapeutic applications,

and may beFosedl administretidn, auitedbld m’i@rmatelseal-dmmmemens of GnRH

rel ated conditions in both nmen and vvorren as wel

FRATRICr SnieRoRjEidicde neyrdess grpUEs B (> fableisy 'Pé%{tqeén‘é‘ews gels,
t t [ ti

SHE PHARISTESS Rl slthiR, sberbioht, MR 3na BRLKRHR! e

gempouriiBgf the m@é%hbﬁ@n@%o]ﬂé@s’% iPEEt UiS281084 0as4Rdntegrating

nonnmenstrual pelvic pain, pelvic tenderness,

dasRgedememn, T*@éﬁ@@@lpoﬂtl@l‘ﬁr"d@r alspinclude antenigaptsaflaveyants,

ﬁee%gR}aWees gl\J/ en |n enlfS% (g uls hﬁ%”?é?rﬁg ac%%ré)r{s (?%(/J)r},ng

nopause, |rsu gona

856/ito afd diee Bﬁ@ﬁbc@@%llﬁé&c@p&%@bo@&w@@n F@rrrﬁijlat@fws 'fchébral
prostate, breast and ovary, gonadotrophe pituitary

adeinisiwton ady herfgouilated tabe bpnegiate dcledse onrapditedyglasse, where

RRUEBPoriy e Spterar P g nei Bo DBl g Sa and

PRIGaAGERdIssand infertility (e.g., assisted
reproductlve therapy such as in vitro fertilization).

The conpouﬁdspaurénteral administration,dhe n@ypalrsie obtheysedant inggntion
an adjunct to treat ment of g[r owt h hornone defi ci.enc
%

arredhipisiered direnty int fhe tlepd stiram. fdaMHSHAIE. o into\Adt igigimal organ
k/iépéﬁsinféx%éﬁwgﬁgﬁr‘it IRrial- ﬂtrgaﬁa fﬁﬁﬁjéaﬁ' PrmdsiBr GOBPRHANR s T Yther

be use I'n’'co lna i on rogens estrogens,
Pjegion be ntusas, Ranéntesil fopgeRSonsanby pé papataade agueous injection

angi ot ensi n-

solutions which may contain, in addition to the GnRH receptor antagonist, buffers,
antioxidants, bacteriostats, salts, carbohydrates, and other additives commonly
employed in such solutions. Parenteral administrations may be immediate release or

modified release (such as an injected or implanted depot).
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converting enzynme inhibitors, angiotensin Il-receptor
antagoni sts, renin inhibitors, bisphosphonates and

worden2apent s for the treatnment and/ or prevent PONUST008/059438

di sturbances of cal cium phosphate and bone
met abol i sm aromat ase i nhi bitors, anal gesics such as
15 non- st eC@hPAINAR YT the m&é}ﬁiﬁv@ﬁﬂorﬂmbﬁélséN@éﬁ@ﬁlstered topically,
other COX inhibitors, and anti-NG- agents. In another
regy, omranm@rmﬁw,etmth@ﬁkm phmuqm;ae ubvipieal formulations include
contahnln one or GhRH re

G 25 iooeR o Rp s G Blchse B Sme P, drLigs. pme. kin patches,

wekat D indbIaAs bAg mlérhgmﬁglmguﬁg%pgﬁn(ﬁsh& tRE BRBBA ihvEEBH haY also
may be formulated as 20 phar maceutical conpositions.

hadmintstared malnnhaba’rposmrintmasabédmlhetraMws emth agwigna ldcyrpowder
rise a GhRH receptor. antagoni st of the presen

SHORIAES| SRT241Rd 25 ditesr mgditienalegytey of %‘&‘B'@B'E@B%f% Gompends of the
;?r@gérﬂ n\/éh ICH‘?IﬂEIUdJ nﬁra Ia‘ﬁﬁ?@&g’l 9%@998}3\%5 CFh)%SI’[OI’y pessary

present I n conpos t|on in a anount
efdneatd) vandtazular @ad aarapar ti cul ar di sorder--that is,
an anount_sufficient to achieve GhRH receptor

ant agoni st Ff@dminisiationrie hpman @amt&orvﬁubwctzstha&élpiedb Hese of
tthgg ﬁ]' Bh’nc}s ofttlbe pr%géﬁtef‘rp eatlﬁ'?fp 91% rﬁ_{hﬁeé&gcgm troaé Oon§ tg)lcally 5

can rea y onhe S

tlorBOUhﬁg &ﬁdre tmms eIDEE ﬁh‘g' Me;ﬂ#ﬂﬁi@t afdRirdead! 4 RimB&MfPdctors
diluents are famliar to those skilled in the art.

ipgludipg @pesiexi mwelghtmﬂaa&b@tecaend algupd theoingdé ohagdministration.

BER0R BR ot s o bt Ty e e So °
ant i oxi danfig foltoifih§ eRampPRE LRY br‘éﬁﬁ@t’i %r%ﬂ%o%@@irlllm not
additives. The conpositions can also be formul ated as

Ipnitation. trepswhary, thgr@nRH esceptor abiagbeists ofdfiicinverdiohanay, be
in adcfl jon 40 WD 2008/ 124610 PCT/ US2008/ 059438 to a
RGTRKP %%@&%Pe%m&amﬁ&sdoaw akeites While fi5dpiqvring Ewp'es
S.
i ReGe Bpbs BEEplcRer il Eloou BR S W HIGRBRS, o1'®
receptor antagonist in an appropriate manner, and in
accordance Wi th accepted pEeartplees, such as those

I n Rem nat Phar maceuti cal Sci ences,
Eﬁa’f&ﬁ(’ddéofmawa%éﬂﬁasmpfﬁ. ng Co., Easton, PA 1990.

Reteatot tiree, terimodhutent , t he present i nventi on provi des
t.ho or Jdreatin e yelated conditi
AePER 10 BolBly sk AT KEMRES RSt hdd 889 o+
@dPSRITHAAVIEQN toD5% MDD 0R50§ TRANG, P bes eI Thint nvent i on
n an anount sufficient to

l%'?‘gé?te 51@[2'8 E) 8@13@5%@ context, "treat" includes
prophylactic 10 adm nistration. Such nethods include

tem dmnistration of. a GhRH re tor _ ant agoni
B 2 Collah oy rro bhoHler RE) 59, RONMB G dip S, oM S5% H.0 +
P25 REAFAAVECR I to O9RRTIN + @D2&S, TFA/H,0 over 13 min;
Flow rate: tmL/min; UV: 222 and 254 nM

Method 3: Column: Phenomenex 5 p, Gemini C18 110A, 150 x 4.6 mm

Gradients: from 95% H,0O + 0.04% NH,OH to 90%MeCN + 0.04%NH,OH over 9.86
min.

Flow rate: 2.5 mL/min. UV: 222 and 254 nM
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di scussed above. As used herein, systemc
adm ni stration includes oral and parenteral nethods

w@Rooadmiomd st rati on. For oral adm ni stration, sePOT/EHRI068/059438

pharmaceuti cal conpositions of GhaRH 15 receptor
ant agoni sts i nclude powders, granules, pills, tablets,
| ozenges, chews, gels, and capsules as well as
Methadds Cotymn Rhensmepené LORB 808| $&k 2snmand enul si ons.

e TRAN I L0 L B KERELED B TR L8 5% pro

Thms/eNlammxo}sweremﬁx rmay al so include anti-oxidants,

avo uspendi ng, thickening and
E "‘1'? 3 Umggéﬁﬁ% Fésgm\@ flavoring 20 agents and
ot her pharmaceutically accept abl e additives.

rmJI ns for. o stration may be
K% dé) %tefsr?ﬁgﬁ? g{aﬂz% k&4 or nodifi ed
méd}aae frdMﬂ 90% [HoD di (0255 TEAR®D5% [MdCNl eD.eE%aFEA] over 46 min.

sta | e targeted and
E &@thﬁggmﬁévgqigiﬁé d%§4 eralgadninistration, t he
conmpounds of the present invention 25 are
adm ni stered directly |nto the bl,ood stream into
nmuscle, or into an i nt er naF* @ &l via an i ntravenous,
intraarterial, BrBromped-iriflosremlethyl-Bbhiastiroltde
subcut aneous or other injectign or infusion.
Parenteral formulations may be prgpared i n aqueous
i njection solutions which tain, in addition to
the GhRH receptor antagonistl buffers, antioxidants,
bacteriostats, salts, car ydt at es, and ot her

di jve Lomrpn) I 30 ﬁnplo.e .in_such sol utions.

2 A RGRNBYIB B rredi at e rel ease or
nndified r Ieasedésuch as_an iEEected
2

depot) . L g Pt Qﬁ'éj@??égﬁgpu%gﬁﬁ%ﬂﬁ gad
ﬂftrobc afrfPétf%\ﬁa rghalld%\ﬂﬂ ‘%?nll Hﬁ%ﬁf %%r&ﬁo%ll}mré%@fﬁfﬁ%ndme To

t opi intra r transdermally to
$id solid waschag@ed 315ym afaénrfyouronu ITaiF wder a nittogee atngzeipsere After
hydrogel s, lotions, solutions, creans, 0intnmen

drecsly wg@ecwaaﬁ@mosﬁnwugdt whR hilledywitep 578 |%’Iyé?ﬁ/%ceé?ﬂf bath.
';f}oso té b O ré:?er e Q)gr?ﬂé)sk %qﬁrpggﬁ SRR ALrubbRr &R fa%drmt-\r’ogen

adm ni Vi a Ion or 1 ntan

aﬂbtiwzaissdhaajedcm it Ueh 2asL W1 Bq)&)f@hblydwuﬂ@rsopro@ﬂ @GNS DO the
spray or as drops. Additional routes of adm nistration
ﬁ@'ﬂt'@bWﬁ% oafged 6.0l ofanbyeieus iThiFeplaseshundes puéeogen atmosphere

SR ST s b LplnelsBlhel SR eBisiy0BREH' R Y24 3 mmo,
a@%q)'&brﬁﬂ'n%t§/IQtHWd3éhé§ Nthd RYht SEIRMEADA soltifiéh was chilled

t ot daily dose of 10 the conpounds of the present
Mﬁh@m?B 6@ dmme/@eeuone bath. Matifembipear shapsd dastgequipped with a

e Boeid, epooBaie e INRRSERP BN ot B Saded cdfuia needle

was placed under a nitrogen atmosphere and chilled with a -78 °C dry ice/acetone

bath. To a 250 mL round bottom flask equipped with a rubber septa, CO; inlet, needle
outlet and stir bar was charged 30 mL of anhydrous THF. The solution was chilled with
a -78 °C dry ice/acetone bath and anhydrous CO, bubbled through the solution for 10

minutes.
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i ncludi ng age, sex, and weight of a subject and al so
on the node of admnistration. The total daily dose

woreapshateadm ni stered singly or in divided doseBCT/Ukm08/059438

foll ow ng exanpl es are provided for purposes of
illustration, not 15 [imtation. In sumary, the GiRH

r ecept or ang &Qwﬂm;ﬁ%SO@ﬁmLtfmsﬁ wab\¢aaige@s MRy 1he LDASStRE. To
by the general ods di scl osed above, while the

this| Wasvghasgeampl ob éhe @bmcbgénfwh@nwmlm@m sefution at such a rate

nt at,i v und this inyentjon
OB il e PERRA SIS R ARRR! (8 TR e for 1
finlB theRirah&fefedih @anAEa DRGer bos/oé Hﬁ%ge@gfé%glﬁb téthe CO,
Max- RP 80A, 50 x 2 mm G adients: from 95% H20 +
@@EMST)F:MME GJNstaffo@EW@Nt mafhocd2eMiiBr HEOpmeess Basiiapeated
Fl ?V\f rate: rp UVv: 222 and 254 nM 25 Method 2: .
|| hﬁtart@gﬁréqt@na gwerq\}égpsﬁgﬂegdg\t esgo;(sguyﬁﬂ 'l@ea émlgtlon was
0 Q 0
0BT D TTEAABN B 5E0P Qoo v
2aAdvandn® Bvé sohtidn avbrddtd \Bamﬂelamﬁmem%mpemmn@x 5,
Gemini Cl18 110A, 150 x 4.6 nmm Gradi ents: from 95% H20
+ 0. 04% NHIOHer8adigumpiciNrewas mwmm%bﬁo gL ghsatpiated

S iR o 3 Sl a8 feoaratn

fBhes1omas ®wet a québusidse WdsXe er@d@'n@dhé?B mcfﬂh@% 8aacted with
[ 0 + 10nM NHACHO 50 [ 2504 MBCN i n MeOH to 5% [ H20
0 b ef delrem hysivasidessakgioni The E;Omlbtmd requeousiphasesivare

24 t hod 5: CoI WAt er terr P
Ripeta3iifbarmteblrtE! 76 adispentlisge wep ssiscienprt bwih
&%%ﬁt%%dr@ci@@rﬁ%cﬂ: AthPM8id u@bt‘]‘s mlﬁu@‘%ars@x?ractgd &wice with
m./ mn : and 254 nM 10 Exanple 1
H0Bnb wb MIBEr i Theuoniiinetdoyrganis pnasestwene miasihed ence@ith 100 mL of
brine, dried over magnesium sulfate, filtered and concentrated in vacuo to afford 5-

bromo-2-trifluoromethyl-isonicotinic acid (4.7 g) as an off-white solid in a 78% yield.

Step 1B: 5-Bromo-2-trifluoromethyl-isonicotinamide:

To a 500 mL round bottom flask equipped with a stir bar, condenser and
nitrogen inlet was charged 38.9 g (144 mmol) of 5-bromo-2-trifluoromethyl-isonicotinic
acid. To the solid was charged 250 mL of anhydrous dichloromethane followed by
13.2 mL (151 mmol, 1.05 eq) oxalyl chloride. To the mixture was added 0.5 mL of
anhydrous dimethylformamide and the mixture was stirred at ambient temperature for
2h. The reaction was complete as evidenced by HPLC (methanol quench of aliquot).
The solvent was removed in vacuo affording an amber oil.

To a 1 L Erlenmeyer flask equipped with a stir bar in an ice-bath was
charged 500 mL of aqueous ammonium hydroxide. To the chilled solution was added
dropwise the crude acid chloride. The residue was transferred with a small amount of
acetonitrile. The mixture was stirred for 20 minutes following addition. The resulting

precipitate was collected by filtration and washed with water. The filter cake was dried
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Br i CF3 N Step 1A
5-Brono-2-trifluoronethyl-isonicotinic acid 15 To a

wao@smrssnound bottom fl ask equi pped with a rubPEr/USHPL/@59438

and nitrogen inlet was charged 5 g (22.1 nmol) of
5-brono-2-trifluoronethyl pyridine. To the solid was
phacgedt 4BJ°Gmffmﬂmg|3hm ofUsbibhife- mrdleorme’nﬁntlﬁiaogie:ntinamide as an
tm)sphere fter the solution becane ho neous, |
Wégf t#selicdh avé%/hy's'd TRCEORPPUNE BIEY AECHTP Y| S US'né’ransthef
d bottom fl ask equi pped with a
éﬁé gg%@gnd;?hgsﬁwr ogen 20 inlet was charged 3.4 nL
(24 2 nm, 1.1 eq) of anhydrous diisopropyl am ne. To
Step 1G &-BromorR-wifisorohmtigeidohigothamitriief anhydr ous THF,
pl aced under a nitrogen atnosphere and chilled with
an i ce bat o aTi@otnierctial bbiteh egBippedvih alstiybardcadiefset and
nmk (24.3 mol, 1.1 eq) of 2.5 Mn-butyl lithiumin
n'érsaaereglet vas chargmi 5;2&@ (18 MRS Behrema-Zisdurametwt

p,cel aget gne, b th Q
B T 58 A 2 P e onTps Bonigg, e
mut@fe,wa%tne%téwt 700GbMPRO UeEmiiifle daYRbSed &RgABIent temperature
cannul a needl e was placed under a nitrogen atnosphere
amdipeured be@ igg. t Theamixi@e @agmpuiraized vdth dimecarplut additian of 50%

ttomfla ui
SO P BRSE 1B reng Itk SoB Vi oLttt PRl washed with
Q/Q%F Qﬁ&i dl??Qd Pvaglio Qf‘éb"tr fors 8 Hnis B6ra88la § 65 Bﬁﬁno 2-
chilled wmth a - dry 1 ce/acetone bath and
Hrﬂhyr@n@ﬁk&l-@@ﬁlcbmd@itﬁld 1t hao ag bffmhite Soliduini 2091 % gieldl 0 HNMR
m nhutes. 43 WD 2008/ 124610 PCT/ US2008/ 059438 To the
EQ\%%) iO?)OMS tadi®1(®adHehar ged 5 nL of the LDA

solution. To this was charged 5 nL of the
5-brono-2-trifluo I mauch a
rate to keep thegs u?ilﬁorﬂgttmél(r]rbp '?fgtﬁ)ﬁédgéthﬂg)dﬁ I(jZm éUpon
addition, the mxture was stir[red for 1 mnute then
transferred via cannul a under Ptive nitrogen
pressure to the CO2 5 saturafed |solution. This
afforded a |ight maroon sgldty The process was
repeated wuntil all starti ng materials were

SteptH: érBrocthot 4ntetie/]-SRiflsaboteihyhpyrifie CO2 sol uti on was
allowed to stir with a -78 C dry ice/acetone bath for
1 hour. The& &dudd 25D mammmsounddxmwmhcﬁttedhwitselstitrérdvar
allowed to warmto anbj ent tenperature.

Hespemster.Andtiiyseduith pifpgen; wap %@é@nmwomTHF (16 mL, Aldrich,
e R L PR

kem\m:necaqsm 5% UPEIAFEeNBSOliBG iRy €tired saltion Re-70r°ganibaityl lithium

phase extracted with
(3.54 mL of a 2.5M solution in hexanes, 8.85 mmol) was added dropwise, keeping the

reaction temperature less than -60 °C. The resulting solution was stirred at -70 °C for
a further 10 min, then warmed to -20 °C, before immediately cooling to -90 °C. A
solution of 5-bromo-2-(trifluoromethyl)pyridine (2 g, 8.85 mmol) in anhydrous THF (8
mL, Aldrich, inhibitor free) was added dropwise, keeping the reaction temperature less
than -85 °C. The resulting orange solution was stirred at -90 °C for 40 min.

In a separate dried 250 mL 3-neck round bottom flask fitted with a stirrer

bar, thermometer, and flushed with nitrogen, was placed anhydrous THF (5 mL,
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100 nL of 1 N sodium hydroxi de solution. The conbi ned
aqueous phases were extracted with 100 nL of MIBE

w(ah@sazuseous phase was acidified to - pH 1 w tPCT/US2008/059438

concentrated hydrochloric acid. The cl oudy aqueous

m xture was extracted twice wwth 15 200 nL of MIBE

Aldegclt antibitoe free)y fgiowes phasthy! iodide (Svard hed nomge Wiet ol o was
brine, dried over magnesiumsulfate, filtered

L i5 B 1o UiS s GHEER(CATYIR) hessliiion of he preormed
s e T Y
fecBivpgUlagk tess tHanoBOREL Mk résMing GRFK soliliodavasiflirréd ab-do0T for a

mL round bottom flask equipped with a stir bar, _
tehaetsein GRS Wdiceiegenadtioh somatsie)c The geartias was guenahed with

) nef ~2-br.om:=2-t i flugro hyl - i soni cot i ni aci
Tl PG RRTSC Rk diar JeboHS Bl B s fomBSiaflre
dl’%dhﬁdérv@@bh@é't‘i’eé With BYSAL @V« 53 AL thdn ﬁ%%nfﬁﬁé'd@r%ar@@layers
eq) oxalyl chloride. To the m xture was added 0.5 nL
washedntitrdwatas(5@imielt thehfboinedstl té), saparbted, died evee Mg, and

tirred at ambient tenperature for 25 2h. The reactio i
6059 f'@?fr"r& ét"@c%{graé%‘ HericEa 9BVE LB E qf ﬁgi' R8I ng?gr‘ﬂ?ﬁ Pé'f'ﬂed via
ShcH Rl hacu GBS D80, B KR o YRE o Blodt fefi-2
@rififoramdzhyl)dyridiaa 1-2@-. 188t d) &S asahaillge dil B09Y %rpued). MS (M + H)™:
aqgeous amoni um hydroxjde. To the chilled solution
2h58 dudedt &P Hdmedod He HENWRL CRSG e SchT bt tiHi &) 7738(1H, 5), 2.50
g@ﬁggue was transferred with a small anount of 30

cétonitrile. The m xture was stirred for 20 mi nutes
followi ng addition. The resulting precipitate was
col l ected by filtrsaBioo-2edavashethypyrigineat er. The
filter cake was dried 44 WD 2008/124610
PCT/ US2008/ 059438 in vacuo atf 45 C affording 31.8 g
of 5-brono-2-trifluoronethyl<i ‘cotinani de as an
of f-white solid in a 82%vyidl d.] The conpound may al so
be purified using an ethe¥C sNurry and col |l ecting the

rgine

§QJ1¢:2%I§B Qhem I -Tsonicotinonitrile To a 100

nL rouna B t ' d wth a.st] el .
T oo oM SUL RSl sl 1o Bl BRREDS lpsovea
58%raqUBoud- MBI (14 Well, a8 nihibl) and 88HIEPlol NaNindesaltlibebsta| Bidmine

was diluted with 12 nmL of phosphorus oxychl oride. The

(#i-6& Wk 32k ol hvesiaddedaiovise keaping theiternal sempeeaturgdelow 2

ohed, t.0 ambi ent | tu 10 gpd poured qnto ice. .
Trierpulith 8 O abF oF b3 bos i rimdihe s i o8 keering
Bk if8Hal GAfYeHRWRXE d€ and RErrs @M H MGwedd 0 Whigh8 5 °C. The pH
solid was collected by filtration, washed wth water
watladipsted to n13/ b slowaddEion @ith epolirginf 5T Na@Hf(aq)d édted warming to

5- brono- 2- 't ronet hyl -i soni cotinonitrile 6fghd
4

f riflu
Cls i PR etontris e BH v Pl S Goya8Y . Werydd over MgS

concentrated to give a brown oil. Flash chromatography on silica gel eluting with 5%

ether/hexane gave the product as a white solid (1.83 g, 7.29 mmol, 68%). MS [M+H]":
251.9; tg=2.3 min. (method 1)

Step 1G: (5-Bromo-4-methylpyridin-2-yi)-N-t-butyl carboxylic amide
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(ebCl3), 5 9.03 (s,1 H, 7.91(s, 1 H. 15
5-Brono-4-nethyl -2-(trifluoronethyl)pyridine Br CF3

woR@sapclo E: PCT/US2008/059438

5-Brono-4-nethyl -2-(trifluoronethyl)pyridine In a
dried 250 nL 3-neck round bottomflask fitted with a
stirrer ba2,5-Die@moremethwityedine 4ha83 1l tLRaumel) was dissolved in

R Ty e
&&1&%’3 i a%déé dFUmJuse at?desfn‘rr%B at - éa&@ 3k bl @F’so?&ro%%aur\lco (1.1

ter cooling e stirred solution to -
me9|6y1hmbl) trhblwﬁne (33m5¥fw9§.adcﬁecbdr8p\5|b/é a0l stiiredhfor rh h at 78 °C then
hexanes, ) was added dropw se, keeping

WaRGY 81110 S e ueiben By addkam ot § 4%(aq5h é\fﬁeéwamn%o rt. the
R 0 R B P laRe e e

céHiektratéd. FRé piddoet vids used without further punflcatlon MS [M+H] : 271.0;
5-brono-2-(trifluoronmethyl)pyridine (2 g, 8.85 nmol)
irRA24Amyidr(owshodHl (8 nl, Aldrich, inhibitor free) was
added dropw se, keeping the reaction tenperature |ess
! geggh; ng or.ange solution was stirred
rate dried 250 nL 3-neck
round bott?rrﬁ]sfl sk fltt

h.a sti rer
t her nonet e el wsﬁstfswimﬁ'm@ lﬁaﬁ’%éff%@ gt was
advadRURe Shitidrreflixedor ¥R a@t@%&ﬁﬂ@i&room tem Perature the solvents
PCT/ US2008/ 059438 Al drich, inhibitor free)
wgremetrioyed inodicde, tbé reractnorSWasmad;n)ed Iirmmidm:lmqf i2dvi Na&x (aQ) and
cool ed t To this was added cann

0 -90
Sttt Theraoqnie RedEpct was W@é’?%"" Ping ﬁeea oletgso,
' t b/
e el PR Ehberafhyion Lid ARG WA 263 E0nsHexane gave
Fheormewdytnerg- mlahkpys*@hnm' -01as \saffohiter @gstaltine Qcﬂld@gm)mga4 7
S further 15 min (LCVS indicated reaction coml e

MO rEAde YRS SABIRS) q Lié MR (ORI Wiz, @'3)&73 it &) 7<% (ﬁf\ §h 2.46
| lo t
[Zhstds AT Be iR G b W LR B one (2

50 nl), then the conbined organic | ayers washed with
water (50 ni), t2eBrobid-3)8-didhibro6)metb@ppidiieed, dri ed
over MySH, and then filgered. Concentration in vacuo

gave 1.68 g of a brown oi [ was purified via 10

short-path vacuum di still at' on_{45-46 C, ca. 5 mrHg)

to gi ve 5- br orm 4 met hyl - (¥ri f8uor omet hyl ) pyri di ne
2 (0.289 as ayellowml (>97% pure). M5 (M

S;qn\ﬂ 2Bmm0f8 5wdlo 'erwﬁmhvmmmet hod 1); 1H NMWR

(CDCI3)8874(1HS) 7.56 lHS% 2.50 (3H, s).
2-Amino-3,5-dichloro-6- -methylpyridine (3.54 g, 20 mmol) was

suspended in aqueous 48% HBr solution at room temperature and the mixture was
cooled to -20 °C. This suspension was maintained at -20 °C while bromine (2.87 mL,
56 mmol) was added dropwise. The resultant paste was stirred for 30 minutes at this
temperature before the dropwise addition of a cooled solution of sodium nitrite (3.59 g,
52 mmol) in water (5 mL). At this point the reaction mixture was allowed to warm to
room temperature. After stirring for a further 60 minutes, the mixture was again cooled

to -20 °C and treated with a solution of sodium hydroxide (16 g, 0.4 mol) in water
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15 5-Brono- 2-cyano-4-nethyl pyridine Br NC N Step 1
F. 2,5-Di brono -4-nethyl pyridine

WQ2088112M816- br ono- 4- et hyl pyridine (2.0 g, 10. 7PemD53008/059438

was di ssolved in 48% aqueous HBr (14 ni, 123 mmol)

and cooled to 2 Cin a salt/ice bath. Bromne 20

(20, his ndRtude WADENtrasss vaittoaHy dicorid s the@pdanit laixe washed
internal tenperature below 2 C. A solution of sodium

]tlre yv,ateé ap@ theo tgine§3lugommi5hg ofggniggobition wagidyiegaverddgfeey, filtered

st 1 Tr 9%5 ?%és‘%fé ﬂgg h’? Lv%gp %a%fqgﬁrt@n &/as.ﬂ*g? %ﬁm%gﬂlca gel
etdtbatoarhohg [eldéhibyoss o) adiit i9Restinkl) 28R 9 5olic G ie-

NaOH (aq). After warmng to r.t. the reaction was
mgthylpytidiae di4 (2. &t eb%)vwes abtajeet] asawelide dried over
MySO4 and 25 concentrated to give a brown oil. Flash
chr omat ogr aphy on . I | ca 5%
et her/ hexane gave t 8@8&0'%§‘eg‘yaﬂ¥ftﬂ@‘%o| id (1.83
g, 7.29 mol, 68%. I\/S [I\/H—|]+€:l 251.9; tR=2.3 mn.
(met hod 1) Step 1 G Br
( 5- Br ono- 4- net hyl pyri di n- 2- t-butyl carboxylic
am de 46 WO 2008/124610 P 2008/ 059438
2,5-Di brono-4-net hyl pyridine (1.83 g, 7.29 mol) was
Biepsidl Befroma-2-olettgh8-nitddRridihe oxigeol ed to -78 C and a
solution of nBuLi (4.4 nL, 8.8 mmol, 2.0 Min
pent ane) wasniadeast SlsropioL S Metipsiding @0, (ﬁg? 58 £Bmfaof)Ofydfogen
h. A solution of tBuNCO (1.1 niL, 9.5 mmol) in toluene
ResOXts (A8l adtfein walspuin sectisratics@BmlodvasdreatecHo Q0 °Cgr Tdays,

: to -1 h ddi
AR5 P o4 e AP o0 o6 S R B feggote o
matmmtwy Wigoh bR todBsm tERp&LERA iGRadiEitREtc@MAth CHCI, three
Na2SO4 and concentrated. The product was used w t hout

tinges hEe grganit isclatiorowas Men[dmeﬁl]over MF300 ;andtcRr@nirdtedi tn yield the

t hod,. 1 p
U8 B ok VST K AMEYY | ez i meiodk Dal s
dlssolved
and the soT}fJbtlé%Hr})éfdgfﬁ?lﬁ%géH%Mas Aﬁ%g%&e}@?}m@%g%u
argbih S@r{phé nd} atr03Ct e modtwre Mas thmh@t@detm@ﬂéd formidviars Lallowed to
thz reacti on was basified by addition of 2 M NaCH (aq)

to reeptgPERtYe PR @PHEH '“W’t’f‘@dd’lfi‘jﬁ"rfeéu'é&ﬁ ma?c@rewaéahon The
2 020 eleR sl B B B By 2 niwriding oxige (7.920),
MBSt 232D W DAGE Hex afle. (m&)d 1).
5- br ono- 2- cyano- 4-net hyl pyridine 1-3 as an off-white
r stalllne soI|d(920 , 4.7 mmol, 64% over 2

: : p2methvipyniding) 8. 73 (1H, s), 7.56

(1H, sj 2 46
5-Bromo-2-methyl-4-nitropyridine oxide (7.0 g, 30 mmol) was refluxed in

conc. HCI (80 mL) for 16 hrs. The mixture was allowed to cool to room temperature,
partially concentrated and then neutralized by NaOH (10N) to pH 7. The crude was
partitioned between CHCI; and water. The organic solution was separated, dried and
concentrated to yield 5-bromo-4-chloro-2-methylpyridine oxide as a white solid (6.71
g).- MS [M+H]": 223.7; tz=1.91 min. (method 1).

To the solid (6.71 g, 30 mmol) in CHCI; (60 mL) at 0 °C, was added

POCI; (7.85 mL, 90 mmol) slowly. The mixture was heated to reflux for 3 hrs and
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(3H, s). M5 [MtH +: 196.8.0; tR=2.04 mn. (nmethod 1).
20 2-Brono-3,5-dichloro-6-nethylpyridine C ci |, N

w®r008S24sp0 11: 2- Br onp- 3, 5- di chl or 0- 6- net hyl pyrPdi/ng2008/059438

2- Ami no- 3, 5-di chl oro- 6- net hyl pyridine (3.54 g, 20
nmol ) was suspended in aqueous 48% HBr sol ution at
pivad terspek tareome temperatoes. nhet produciass eXbadedbe EHW:. -UIe

spensi on S mai iped at -20 C while
Ao e e ebne] wiltar) AR G Hete” aPS SPLRVET MESOs. The
figatd WaheR %ért\&an‘t't@f%d% S/Fgfoeﬁ IhidPlo- 138hl6}672”n?e?hﬁ§yrﬁjmes1 -5asa
tenperature before the dropw se addition of a cool ed
sellowt 0ib(3.Dd). MSAMHH-GI]'t 17 1.9; £32.93 ndn. (methadm)l ) i n wat er
(5 m). At this point the reaction m xture was all owed
to warmto roomtenperature. After stirring for a
further 60 ninutes, the niXX@PRle%as again cooled 30 to
-20 &cmad:s @@tl@ﬂb ridh-3 L 8tRoRY-pls ) LNt A-Béih gnide
(16 g, J( nol ) i anvaterymA&fj?@V\D 2008/ 124(% -
PCT/ U82008/ 059438 (20mL)¢ m Xt gre was extracted
wth ethyl acetate and t nlqnler washed wth
wat er and then brine sdgl . e n|c sol ution
was dried over MySO4gfH|tered @nd>tdfe residue
obt ai ned from sol vent evaporation was purified using
Sttdn 24 grBromeHrahimao-bgnzgyhehi¢redeuent : 10% et hyl acet at e
i n hexane]. 2-Bronp-3,5-dichloro-6 5 nethyl pyridine
1-4 (2.14 dp Mﬁ%ovﬁéﬂmbtt&inn@daais (&43;3!40dnm0l)in dry DCM (100

By iR iedeP I (0.6 Tk PR o R BRict xSty SHRHER (47 5 s 55
ﬁwrp&om @Dﬁg/fr 12:}1)(4)%@ ?’Eghﬂ%u&]\g%% sth’edﬁcﬁ' r”meln)concentrated to yield

ydrogen I'n acet

aaordm(>2|8cmd:b baB oy etabsde 4DarPOf-Whit®solid. days, t hen
addi tional hydrogen peroxide (14 m-) was added. The
mxture was heat ed for anot her 1 day Upon cooling to

times. The organ| c sol ut| on was then dr| ed over MgSO4,
and concenBrBIbmd 4- mlqnoe:lenzwuehlmﬁde:mtmréMmW@ oiLheasxoaled in an

v o e s ot g e i SubBiSH Sy e aop-
Wide a it o’?%gg‘h s(dtrﬁseagﬁi %m@t 4§ ﬁr’r(t)(img [{Bol\%'iéﬁ ALYBEt thdGithe the ice

heat e
bath was removed and the mixture was stirred for 12 hrs, followed by partition between

DCM and water. The organic layer was washed with 1 N HCI, saturated NaHCO;,
brine and dried over MgSQ,. Concentration of the filtrate yielded 3-bromo-4-chloro-N-

(2-methoxy-phenyl)-benzamide as a pinkish solid (13.5 g).

Step 2C: 3-Bromo-4-chloro-N-(2-methoxy-phenyl)-N-methyl-benzamide

To 3-bromo-4-chloro-N-(2-methoxy-phenyl)-benzamide (13.5 g, 39
mmol) in DMF (100 mL) at 0-5 °C, was added NaH (1.9 g, 46.8 mmol, 60% in mineral
oil) in several portions, followed by addition of iodomethane (3.15 mL, 50.7 mmol).
The mixture was stirred at room temperature for 4 hrs and was partitioned between
ethyl acetate and water. The organic layer was then washed with 1N HCI, saturated

NaHCO;, brine and dried over MgSQ,. Filtration over a silica gel pad followed by
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cool to roomtenperature and poured into iced water
resulting in a precipitation. The solid was filtered

w@nasdedeed to afford 5-brono-2-net hyl - 4-ni t r opRCT/UEI968/059438

oxide (7.32g). 20 Ms: 232.7 (MrH)+; tR=1.94 m n.
(method 1). Step 1 K

donBertratiod aod lcosall2atiaat firyrh @sHerflexehe ylelded 3 bromo-4- chloro N-(2-
5- Brono- 2- et hyl - 4-ni tropyri di ne oxi de

fﬁﬁ’ﬁ%y pkeryhaY- mmabewanmao 45 s g Sqlck oS P 5353.9, e

g par wt owgién%@:j t Ae%’ gguﬁgﬁp‘?:%’at%%w)

Xd@rﬂ)oot(prM)‘essTbesezw@g ms(spavs; istdspned) bet ween CHCI 3
and water. The organic sol ution was separated, dried
and concgntrat ed to yield

cphenyh-N-methybbenzamide(alternate

{Heg,sﬁ 71 q). I\/IS[I\/H—I]+ 223.7: tR=1.91 nin.
%msfﬁod! 1). To the solid (6.71 g, 30 nmol) in CHCl 3

(60 nL) at T ml
sl owl y. ThTecp?ngi"t"}l‘ﬁz C&E’S@ ﬁ%%zt% Idg‘t%;ld% (f"l“ﬁéﬁg"k’“@%ﬁ' M“OO
rB) A4DIsA0GBY 4 24 bhth, REE/2dE2 ARAHINGABBetrgldnine d3 L@, Q&@Immol),
to roomtenperature. The product was extracted b

feYquyes! byraslitiogyaf frigthydamias (2P indn 4Rbsmmab sy Yporsthe completion
dew?@% ? Q%h%asergmg\éeeé ar'm\(/)gf%gmlxtxpeewaé Istllrtrerda a%teroc\)/\r/r"%t S

t5m|péﬁalﬁﬁe4or01f2| 196 qon?owaatﬁwdawrdn%weeh DCRSar’) water. | T &tghnic
(5.9 g9). s [MtHCI]+: 171.9; tR=2.13 mn. (nethod 1
lquzmrjh@ washed with 1 N HCI, saturated NaHCQ;, brine and was dried over

V\?fg%ﬁeéﬂ%e gg?é'g%ﬂo rﬁlétloapyéﬁlcﬁl g)egfoé\égagﬁrto%%tggrgghynéfutmg

\ﬁtlﬁﬁ%ﬁe/‘@tl@ha(%tﬁé ?@/ﬁ‘?ﬂé‘lhe&@ltﬁémgﬁ c}ﬁbra_-oN (2 methoxy—phenyl) -N-
br onp- 4- chl or o- benzoi ¢ aci d )

_ 'ﬁEIIWI(tlE(Dl@amrde)(ﬁ v sasadsbdid. DVF (O 5 rri ) foI I ovved by

addi tion of oxalyl chloride (22.5 nL, 55 nmmol, 2Min
- 5 tpen

3- Brono- 4- chl or o- N- ( 2- met hoxy- phenyl ) - benzam de 15
3- Br ono- 4-Td8-BFsnd 2 ARYD-NCRLAEthee/-pHEnPFN- (n%QQ/l Bénz)amf@es(wg

cooled in an ice bath and triethylamne (11.1 nol

b mmakkis dmé@@(‘éﬂOdmLyweded@M(waquommn ({0skg, 41 1 mol),

SR s o "B Wb i P sl g mmon.

Tk')ﬁei%bkhﬁe Was bBbbled @5th Nforld MinsandftRéhd AYRED BddaN,tdt BD @6 for 24
et ween

hrs. The mixture was cooled to room temperature, filtered through a silica gel pad,

Llﬂmdubxda;oaaaaa-mtﬁenmmtd@ soI i d Step ZB

then concentrated. The resulting oil was purified by silica gel column chromatography
eluting with ethyl acetate in hexanes from 20% to 30% to yield 4-chloro-N-(2-methoxy-
phenyl)-N-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzamide (10.7 g).
NMR (CDCls), 8, 7.66 (1H, d, J = 2.4Hz), 7.32-7.23(1H, m), 7.17-7.07(2H, m), 7.02-
6.95(1H, m), 6.82-6.74(2H, m), 3.74(3H, s), 3.33(3H, s), 1.30 (12H, s).

Step 2E: 4-Chloro-3-(6-chloro-pyridin-3-yi)-N-(2-methoxy-phenyl)-N-methyl-benzamide
2-1
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DCM and water. The organic |ayer was washed with 1 N
HCl, saturated NaHCO3, 20 brine and dried over MySO.

w@vsener@t i on of the filtrate yiel ded PCT/US2008/059438

10

15

3- brono-4-chl oro- N (2 nmet hoxy- phenyl ) - benzam de as a
pi nki sh solid (13. ep 2C .
5~ Br on- 4- GHMEHGR Rﬁtegiﬂﬁ%(héw—)pﬁéwﬁriwm)wynmﬂm&%ﬁh‘m“‘

?%‘Eg‘&y Phs r@)sﬂméwr Pk ELRLAS h‘{ﬁ{) %Lgfbgﬁgl&ayyge
BERRMIDE B0 rhg 20.85 oS S1HRMo- ,@@%ionpymdm@r(ab mgd 011Bminfol),

sever al portl ons, followed by addition of iodomethane
P3(APN:i(]2 5@, 0. Oﬁnmgll NERO: 12Nt Ut e miva8. 330l evpsaubblegrwith N;

i P kg e it AT P VANES PR LRI Gl 5P grfes by

prpheemy ttoril e1rd Nchgro 3§§tcHFo?6 |d|r{\Wf2 ll%lh%%( Bg«%&/l) -N-methyl-

dri ed over [tration over a’'silica ge
behzamwidel 2b|y(24$ rw;) 2‘@98385221@10—1)%3’ EUSZ008Y (0 4382).
concentration and crystallization from ether/hexane

I%lelg - 3-1 : hIoroN— 2-

@hzaﬂmdé/&n(elwalré §ynﬂ3&:ﬁ;)9 tR- 2.812 min (mst hod 1)

NVR (CDCI3), b, 7.62 (1 H d, J = 1.5 Hz), 7.23-7.09
(3H, m, l\rQ&?@f) -cAIbko-R)(2-nfe é8Y1¥N-msthyl-3-(4,4,5,5-
3.75(3H, s), StUS(Z 3?—Is Omé t%ﬁ)h YpRemehyl-3-(
mtmmylm,amm@bw@ mt)bemganpjﬂe(@ﬂ Mg N e ogal), ebreaer-2-

d altern synt esi ) _Ta 3-br -4-chlorosb y/

el piEiegg mg 65 PothebobtF PooB O Ao ofrca (41 ma

W' 3 r'ﬂnﬁ‘)l)'lﬁ @lo%’fﬁeh( 1M@)3 W@Q ﬂ@gtea%i heoey-bF 1BhRY |Tﬁ€'nlnkt[]% was filtered

(3 nmmol ), I owed by addition of

tand eUhf}chm prrep (I5C\S md_ylewz &Iom'eﬁ -06- cHiawdpyridityGeyl)-NH2-methoxy-
ﬁrrr?l etion of the addition, the ice bath was renoved

RREMERY-meiRyihenzamide 2l rred at room tenperature for

12 hrs, followed by partition between DCM and water.

The organi c layer was then washed with 1 N HC,

saturated NaHCO3, brine and was dried over MSH.

Concentration and purification by silica gel colum

chromat ography eluting 15 with hexane/ethyl acetate

(4/1) yielded 3-brono-4-chloro-

N- (2- met hoxy- phenyl ) -N- net hyl - benzam de (5.1 g) as a

solid. Step 2D. 4-Ch

| or o- N- (2- met hoxv- phenyl ) - N-net hyl -3-(4,4,5,5-tetra m

ethyl - [1, 3, 21di oxaborol an-2-yl ) - benzanm de 20 To

3- brono- 4-chl oro- N- ( 2- net hoxy- phenyl ) - N- net hyl - benzam

de (9.7 g, 27.4 muol) in dioxane (150 nL), were added

bi s( pi nacol at o) di boron (10.4 g, 41.1 nol), potassium

acetate (8.05 g, 82.2 mmol) and Pd(dppf)2C 2. CH2Cl 2

(1.1 g, 1.35 mmol).
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The m xture was bubbled with N2 for
heat ed under
W@ omBazhct® room t enperat ure,

gel pad, 25 then concentrat ed. The resulting oil was
purlf col umm_ chr onmat ogr tlng
N th Sl cofBorfe i nib AL AR B nikatlell s
dsachbeﬂabd\}e(z rret hoxy-

phenyl)-l\l—nethyl-s-(4,é5 5- tetramsthyl [ 1,

3, 2] di oxabor ol an- 2-yl )-b m dp ( 0.7 NVR

( CDCL

m, 7.
6. 82-

N2 at 80 C for 24

hrs.

3),
17-7.07(2H, m,

8, 7.66 (1 H,

Y02 6 95( :

6 74(2H, m,

t AN ’)l:

3. 74(3H s)

7.32-7.23(1 H,

m,

3H, s),

10 m n and then
The m xture was
filtered through BCEUB1008059438

1.30 (12H,

4E)g_:hl
)-N—n

U I C'J
or o- 3- ( 6- chI ro-pyridin-3-
ret hyl - benzam de 2-1 50 WJ

e (1 5§

gt-zgﬁ%;]oxy-%yl

Method

PCT/
vt er

LS2008/059438 A mxture of

P U'T

(0.5 STEtRERYEIREAY 4 chi

T 4457

M) and
=) ARG

(22ns

3 21d

thoxy- afe?auyd DyRABL YT -3 {

ioxaborolan-2-y|) benzam

-tegza

et hyb-11,

0. 15 m'ml),

525

PeluPPh3) 4 chibro-6Fhet

\ T

qno- 2- %ﬁweﬁh&rwwanﬁ@/l(zg n

mod3 |

2

was__bubbl ed

1 Ng
SPHERL

N,7 47 1
t hen

b 1L, 50. 3
heat ed_at

|
198 ¢

> f or A9-dipethylTyedipi3cyiur e was339i3 t

ered0 a

nd 2

P3lGT T
4- chl

ied twyTrel
0or o- 25?6 c?‘lﬁc g DE?I%‘IH 3-

R

8.43
(12- et h

xv-pﬁenvl

) 24 n

ret Byﬁeth&)@ml afélr@ﬁp%d]n (3%'2 6

r#9y.0 N

5:7.386

7 (MEH) +;

2280

e I4§H|P6b§: W%EVI‘I gl n- 3

S

AL

Jxv-pﬁenvl

)28 1

ret hyl4,6- mnettbyimndldé -ylal t er

neddoe.&y

ntheyi

5) A 2

o

T I

4.5, 52

t2etT 8

mst I@ythﬂtﬁotoraem}/upwbdab@ybl an

- 22917) -

de (80

DQ

a
9 —4

% 1125

néﬁm%hy‘l’ E,dr’ fbtgﬁ%r?%hyiﬁnﬂlﬂ 5

0.3 mmol)

tered 1

r d
IU Hyll

i nydi oxane ( 1 ntgh%‘ﬂ'gm h

2O A
D3 (41
i at 100C

t?y“pr

12 Inre Tha rn'vfnra was—Ff-
= LBLIL . VAo — I |

ep. 6-Cline- ﬂ@%ﬁh)éipwldm -3-yl

T 4105 7

hiyr 1 f1 ad
VAV L I I B RV |

4-chl

rﬂﬂ%‘hy
PCT/ {

o#-@yahd-6-triflubynestidgply fdiA-33-
[)-N-net hyl - benzam de 2- 1.
1S2008/ 059438yI The foll owin

yl) - N (
SH6\A0

g conpo

DX -

20086 1246102

unds were

prepared according to the procedures

Cl |
N
Am \©/(R3)
0]

cl

O~

N

descri

ed above.

Ex. A A@”'@n sty | () | methos
2-15 | 6-chloro-pyridin-3-yl 2-methyl-phenyl 370.9 9.04 3
2-16 4‘°hp'§:i‘(’j'i?;g‘_§:hy" 2-methyl-phenyl 3848 | 657 | 2
2-17 Z'Chgs:%'ii'_’;‘;hy" 2-methyl-phenyl 386.7 | 7.77 2
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A Ol

/ Ex. AM tR(mn) HPLC (M+H)+ Method 2-1

6-net hyl -pyridin-3-yl 366.8 4.45 2 2-2
wWe2@pamsipyridin-3-yl 377.7 7.32 2 2-3 PCT/US2008/059438
4,6-dichloro-pyridin-3-yl 422.9 8.32 2 2-4
p-chipro-6-methyt-pyridim=-3=yt 40077 7.4/ 2 2f5
2, 6-d] met hyl - pyri di n- 8-yl 0.8 4.30 2| 25 tr HPLC
p. B¢ dj chl or o- gyri di n-3 yl 42 R43 2 §\7I1H)* (min) | Method
6- met hoxy- 4- net hyI i di n-3- 397.0 7.38 22 2-8
A-chipr th yr [aim-3-yi- 4010 6.[3T 2 9
4 26t6d ngt‘ﬁ ?taﬁ 3- y12-3RhyBpHerdB 2 z;gm:s 823 | 2
6-cvano 4- pvrljln 3-yl 392.0 7.38 2 2-11
6-trif Iu%mgn,yém yridin-3-yl 420.7 9./63 3
42rﬂé9t hyI - Gyhiintd- Morom=t R4-digyatindirhienyl 21128937 9 6.981 |3 2
| 6-chloro-4 h\/l n\/rl din-3 \l| 4105 8132 2
2N oZﬁ)htqrw-ﬁjrmﬁzihyifret héx i%}éy -11 .0 6|2
y?c%a N ~ pArigRBy 5 6'%%‘%5’%“ R %‘0 H+ 2
(mn) [ Vetho 2§b G- chtoro-pyridin-3-yi
D ot \A g "2870. 9| 9.0 d@netidyl-bBedyl CHl of13.6- tresleyl 1 2
b~ et WAMPRERIIBEYYls| 6.57 2 pyridin-3-yl 2-1F
P-chl prg- bt 2-met hyl - phenyl 386.(7 7.77 2
OYr32d n? C?rdﬁlg_zhi é}hyl %/ dlmpethyl);/)henyl 398.8 7.04 2
2-chloro-6-methyl- .
2-23 pyridin-3-yl 2,3-dimethyl-phenyl 398.8 8.12 2
_ 4-chloro-6-methyl- 2-methyl-3-
2-24 pyridin-3-yl trifluoromethyl-phenyl as2.7 7.61 2
4-chloro-2,6- 2-methyl-3-
225 dimethyl-pyridin-3-yl | trifluoromethyl-phenyl 466.7 6.56 2
226 6-metho_x3_/-4-methyl- 2-methoxy-6-methyl- 411.1 9.64 3
pyridin-3-yl phenyl
207 4-ch|or_o-'6-methyl- 2-methoxy-6-methyl- 414.9 9.13 3
pyridin-3-yl phenyl
208 2,6-dimethyl-pyridin- 2-methoxy-6-methyl- 395 7 8.60 3
3-yl phenyl
2.29 4,6-dichloro-pyridin- 2-methoxy-6-methyl- 437 1 10.21 3
3-yl phenyl
2-30 2-ch|or_o-_4-methyl- 2-methoxy-6-methyl- 416.7 7 66 2
pyridin-3-yl phenyl
531 6-ch|or.o-'4-methyl- 2-methoxy-6-methyl- 414.8 837 9
pyridin-3-yl phenyl
2.3 6—triflu.0|jomethyl- 2-methoxy-6-methyl- 435.0 9.96 3
pyridin-3-yl phenyl
4-methyl-6-
233 | trifluoromethyl- 2-methoxy-6-methyl- | 4494 | 1011 | 3
-~ phenyl
pyridin-3-yl
2.34 6-cyan_o-'4-methyl- 2-methoxy-6-methyl- 406.0 773 2
pyridin-3-yl phenyl
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WD 2008/ 124610 PCT/ US2008/ 059438 Ex. A (RAI

M5 tR

HPLC (MtH)+ (m n) Method 2-18 6-chl oro-4-nethyl -

WQ2008t1Mpl6 phenyl

384.8 8.23 2 pyridin-3-yl

2- BOT/US2008/059438

4- chl or o- 6- net hyl - 2,6-dinethy|-pheny| 398.7 6.91 2
pYIiLiﬂ'g'yI 2'20 2 Chl Gi’G 6 |||:L||y|
2, 6-di net hyl - phenyl 398.7 8. 09 2 pyri di ng 2't21 HPLC
4Eghlior o- 2, 6A 2, 3-di net hy - phenyiR)413. 0 (m‘?n) Mothod
di metihyl - pyri di n-3-yl| 2-22 4> Ioro6|
2, S-Llllblgyl phenyt—398- 870842 ——pyrigin=3- yi 2=23
2-chllor o- 6=@e¢Yt - 2, (3- éjh{éﬁ{c}} le=rpB@0y! | 398.8 §.12 2
?di n-tgflygromebyl- 4. chior o- y hylp 21 méPRyl -|3-9.952 7 3
7.61(2 pyyidn- ﬁ yB- yI trifluoro thyI phenyl 2-25
4- chljor yl -3- 466.7 6.56 2
Rr-get|h fc%&ﬁ rg? Iﬂ:% t r i Hluwo-phetyiy| - ph&8A§I7 2- 2610 2
6-retlhoxy AT B RY| -~ 2- net hoxy- 6-methyl | 411.1 |9 64 3
pYLL di m.a-.wﬂo eph@myl 2-27 4-chl or o- 6- nef hyl -
P hoxy pprcreny! - 414, - BRITPETy 11 i i988y1| fihy| 2
2=2872; Uﬁl:lslyﬁ;llctll H=py it —2-fethoxy-—6ymethyt=13957
888 |3 orprredry | 2- 29 'ﬁﬂ&g ﬁgh ro- ny4b§'7n' 546 | 2
2. et hémﬁﬂadmmw yl437. ZETgphgn? phenyl| 230
2-chl oré) % 5 H I- -lmet hoxy- 6- met hyI 416.7 7.66 2
B9 di N 5’ |d|rP§ Wl 2- 31 Bfwhb-phenyt- mel{ hyB4.9 | 8.13 2
- et hoxyP Hyl- 414.8 8.32 2 pyridin-3-yl| pheny
2- 6- 4—6h|6ﬂo®ﬁ1éﬂ@t hyl - 2- net hoxy 6- et hyl - 435.0 9.06
4-chloro-2,6-
2-41 dimethyl-pyridin-3-yl phenyl 384.8 5.24 2
) 6-chloro-4-methyl- 3-chloro-2-methoxy-
2-42 pyridin-3-yl phenyl 436.9 7.90 2
243 2,6-dimethyl-pyridin- 3-chloro-2-methoxy- 414.7 4.60 2
3-yl phenyl
) 4-chloro-2,6- 3-chloro-2-methoxy-
2-44 dimethyl-pyridin-3-yl phenyl 450.7 5.84 2
) 6-methoxy-4-methyl- 3-chloro-2-methoxy-
2-45 pyridin-3-yl ohenyl 430.7 8.07 2
_ 4-chloro-6-methyl- 3-chloro-2-methoxy-
2-46 oyridin-3-yl ohenyl 4347 6.94 2
) 2-chloro-6-methyl- 3-chloro-2-methoxy-
2-47 pyridin-3-yl ohenyl 4347 8.00 2
2-48 | 3-formyl-quinolin-2-yl 2-methoxy-phenyl 430.9 5.67 2
2-49 | 3-cyano-quinolin-2-yl 2-methoxy-phenyl 427.9 5.63 2
) 5-methyl-thieno[2,3-
2-50 d]pyrimidin-d-yl 2-methoxy-phenyl 423.7 7.07 2
) 4,6-di-trifluoromethyl-
2-51 2-hydroxy-phenyi 2-methoxy-phenyl 503.8 8.96 2
2,4-di-trifluoromethyl-
2-52 oheny! y 2-methoxy-phenyl 4878 | 9.75 2
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4- et
pheny

wWG2@gamsi0l- net hyl -

hyl
| 449.4 10.11 3

-6- 2-net hoxy-

2- met hoxy- 6- net hyl -

6-met hyl 2-33 tri

pyridi n- 3-yl

fl uoro

2-34
406. 0 7P@BUR2008/059438

m et hyl -

pyri di n-3-yl phenyl 53 WD 2008/ 124610
PCT/US2008/ 059438 EX A a (H JAL Nb F TR HAPCC B (N&H
(mn); Method 4- cyano o met hyls 2-B85 ¢ HPLC
t % | juor onet Hyl - 459, 81 mlm N4HpPhe yﬁw Method
6- chljor o- 4- nethyl 2-36 pyri d¥n- 3 yl 2-f$uoro-pheny|
388.7 8 1 2~ 37 4-cn|oro 6- et hyl - Z-f1Uor of pheny
38%38 6 U'P 3-2’%@1&@-%6@“ oro-224% | 6.16 2
- uoﬁfﬂu%ﬂ@ﬁ VV 5.46 2 dinmethyl {pyridink3-yl
2 6- I- 2 | |4 8.
pﬁ%dp M‘a\iﬁﬂrof‘o Bﬁérﬁ&’ ! 2Héfmx9 &.\Qﬁﬂy Q%;?!g% 1625% o 2
yIri é+qhkfse Hcyanatl 4 g r henyl 8 412
2By pyphgiyh- 3- y| é*gJ "ﬁ|p2‘r68>ﬂ Mg P eof) 2 2
|oro metn db VAR pheny
5258 b S REYIN 2oy | o el R B, e Rl | My 3
460 2 5%h%h)@m§ﬂy|_ 44 4-chl oro-2, 6-
328 or 0- 2, FT&F:-WY){ 450. Zreetigxyphenyl 400.8 | 7.83 2
et h\/l - Py dipn-3- yl nhan\ll 2-45 6-pmet th\I 4-et “),I
35 Gl or&cﬁbneﬁhmﬂ&ﬂ 430 [ vl p? yl
5278 - chipgridin@oytot hy| - %m iibypnsMiL: o %%7 an 5% ba 2
2 : o
2-59 3’5'd'ﬂ“°r;’|'py”d'“'2' 2-methoxy-phenyl | 388.8 | 7.39 | 2
260 3'5'dime§_‘;’|"py”di”' 2-methoxy-phenyl 380.8 | 4.83 | 2
3-chloro-5-
2-61 trifluoromethyl- 2-methoxy-phenyl 454 8.65 2
pyridin-2-yl
5-chloro-3-methyl-
2-62 pyridin-2-yl 2-fluoro-phenyl 388.8 7.94 2
5-chloro-3-methyl- .
2-63 pyridin-2-yl 2,6-dimethyl-phenyl 398.8 8.48 2
3-chloro-5-methyl- .
2-64 oyridin-2-y! 2,6-dimethyl-pheny! 398.8 | 8.07 2
3-chloro-5-
2-65 trifluoromethyl- 2,6-dimethyl-phenyl 452.7 9.21 2
pyridin-2-yl
2.66 3'5'dif'”°r§|'py”di”'2' 2 6-dimethyl-phenyl | 386.8 | 8.02 | 2
266 3’5'dimeg_‘;’|"py"di”' 2.6-dimethyl-phenyl | 3788 | 537 | 2
3-chloro-5-methyl- .
2-67 pyridin-2-yl 2,3-dimethyl-phenyl 399.0 8.03 2
2-68 3'5'dime§_‘;’|"py”di”‘ 2,3-dimethyl-phenyl | 379.0 | 5.33 2
269 3,5-dichloro-pyridin- 2-methoxy-6-methyl- 436.9 10.08 2
2-yl phenyl
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pyri d

i n-3-yl phenyl

2-47 2-chl oro- 6- net hyl -

3-chl oro-2-net hoxy- 434.7 8.00 2 pyridin-3-yl

phenyl

wQ@2eh8/13¢6i®@r nyl - qui nol i n-2-yl 2- et hoxy- phenyl BGDUS2008/059438
5.67 2 2-49 3-cyano-quinolin-2-yl 2-nmethoxy-phenyl
42795632 —2-505-—pethyt—thienef23
2- net|lhoxy- phenyl 423.7 7.0¢ 2 _d] pyri m|di R:4-y -51 HPLC
4E%-di -trifl uoronet hy| - 2 ne Wphenyl \503.8 %'mm% ‘ZMethod
2- hydr oxy- phenyl 2-52| 2, 4- di =1 {1 Uor ore VT
2=metjho phe 487 B—9—752—pheay—54—WO
2068/|13 13564 REPUIBOB/ BbipBE2-MEhe- HPLGqE%: A %ggm 2
(MtH) [+ (i n)2¥et hod P-53 2-rhgawo- 4- 2- et hoxyt phenyl
444. 8 6 ri.f [ uoy onmet hyl - phenyl Z-{54
2221 cﬁl%ﬁ"’f%ﬁ er%‘f‘i' ol methdimethyheharlyl 410,886, 514 @48 | 2
2-55 |4- rhl vano- 2- et hoxy- phenyl{ 410.8 6.04 2
phegyll Qrcﬁlﬁrcﬁs-ﬁ’(ﬁtrﬁyl-o' PY2-béHzBicZrad mgthVBt hox I
2'6790 9. 3@,yad.na y#7 5-chl oro- 3siget hyl - 2- rﬂgéf#gx Anyl 2
4008 . 2 ||U| H " 2—58—3-¢chtoro-—b5-+ret |y'l
2,178t h%ﬁ;difbﬁmwwndne@ 27bemo® acjslymetyhn- 2- 59, 5
3, 5-di fl uoro- Y|byr| di n-P- 2- meedigky- phenyl 3%5228 i_l,’% ?
2-60 [3 r n henyl 380.8 4.83
22.78- AT B EE‘%EPP e | 4 brBietres e veey - pheayi | 2
A54 8. 65 2 ?/' idin-2Fyl 2-658"ch |org-3-methyl-
2-f 1 uor o- pheirb-5388. 8| 7. 94 2 pyridin-2-yl 2-68
52751 (or ofusehimyt. 2, BAIPHERIRACLRERY! |3omog ol 4838 | 2
pyridin-2-yl ester
3-chloro-5-
2-76 trifluoromethyl- 2-fluoro-phenyl 442.9 8.64 2
pyridin-2-yl
) 3-chloro-5-methyl- 2-benzoic acid methyl
2-77 oyridin-2-yl ostor 428.7 7.21 2
278 3,5-dimethyl-pyridin- 2-methoxy-6-methyl- 394.8 7 05 2
2-yl phenyl
2-79 | 3-methyl-quinolin-2-yl 2-methoxy-phenyl 416.9 6.67 2
3,5-dichloro-6-
2-80 methyl-pyridin-2-yl 2-methoxy-phenyl 435 8.63 2
4-cyano-6-
281 |  trifluoromethyl- Z'methg'su'l“a”y" 4619 | 619 | 4
pyridin-3-yl pheny

Similarly, using 3-bromo-4-fluoro-benzoic acid as the starting material,

3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-4-fluoro-N-(2-methoxy-phenyl)-N-methyl

benzamide 2-82 was prepared. MS: 430.0 (M+H)"; tz =5.73 min (method 2).

5

Example 3

(2-{[4-chloro-3-(6-chloro-4-methyl-pyridin-3-yl)-benzoyl}-methyl-amino}-phenoxy)-acetic

10

acid methyl ester
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pyridin-2-yl 2-64 3-chl oro-5-nethyl -

2, 6-di net hyl - phenyl 398.8 8.07 2 pyridin-2-yl

d
w@2@khotwoe 5- 2-65 trifluoromethyl- 2, 6-di met hyPephs2vg$/059438

452.7 9.21 2 pyridin-2-yl 2-66 3,5-difluo opyridin-2-
2 6-di net hyl - phenyl 8 8.02 2 2-663,5-dim

thyl - pyridin- 2, 6-di henyl @788 5.37 2 2-67
3-chl or o- 5- et hyl - i NphegyP 399.0 8.03 2
pyridin-2-yl 2-68 3,/b-d | -p
2, 3-di met hyl - phenyi : - 69

3, 5-dichloro-pyridin- 2-nmethoxy-6-nethyl- 436.9 10.08

2 2-yl phenyl 55 WD 2008/124610 PCT/ US2008/ 059438

Step 3A: Q-BRA)J-4-cMord-R-(Pithdth dlvipilen{iiNIhe it thpdamtte {@lternate

3, 5-dj pet hyl - pyridin- 3-chl oro-2-nmet hoxy- 414.7 5.38 2
%Eﬁﬁﬁﬁﬂgnyl 2-71 5-chl or o- 3- net hyl -

2, 3-di et hyl - phenyl 398.7

5 chl or o- 31931 bRQMO- 4?hb>éﬂfsn%°y5@?'%rlﬂﬁ%éﬁfﬁﬂ 2/*4218‘ 47m*7*°§8n HCM (70

e t
B Gl RS8R SR TS B 5. 1.0 mmo
BChH @0 meit) vliowsd byadiditiotr dfeigsprépyeanylamimet Byl mid 0.9 mmol)
4,71 2 3-chloro-5- 2-benzoic acid nmethyl 2-75 _
slewly| Wpep memngﬂtion efs,théradd@gn thgicgdath was Fangpvied 2ng the mixture
\ﬁasczg%%glo aé j_ocgn t%g?ﬁtré ure %or hﬁ] orpztl%ela W ﬁv]vasltn]eedq\mth 1 N HCI,

ZatHeHOUSH 0L, GnBBERY | dried over Na,SQ,, filtered and concentrated in vacuo to

yield 3-bromo-4-chloro- N-(2-methoxy-phenyl)-N-methyl-benzamide as a solid (5.1g,
96%). MS [M+H]":355.7; tg=2.89 min. (method 1)

Similarly, 9.2 g (88%) 3-bromo-4-chloro-N-(2-methoxy-6-methyl-phenyl)-
benzamide was prepared from 2-methoxy-6-methyl-phenylamine (4.2 g, 30.3 mmol).
MS [M+H]":355.9 ; tg=2.80 min. (method 1)

Similarly, 2.35 g (93%) of 3-bromo-4-chloro-N-(3-fluoro-2-methoxy-
phenyl)-benzamide was prepared from 3-fluoro-2-methoxy-phenylamine (1 g, 7.08
mmol) with the difference that silica gel column chromatography (eluent:
EtOAc/hexanes= 1/4) was used for purification. MS[M+H]": 359.9 ; tx=2.56 min.
(method 1)

Step 3A.1: 3-Bromo-4-chloro-N-(2-methoxy-6-methyl-phenyl)-N-methyl-benzamide

This step was only used if the aniline used in step 3A was not N-
methylated.

3-Bromo-4-chloro-N-(2-methoxy-6-methyl-phenyl)-N-methyl-benzamide
(4.2 g) was prepared from 3-bromo-4-chloro-N-(2-methoxy-6-methyl-phenyl)-
benzamide (4 g, 11.3 mmol) using the procedure of Step 2C. MS [M+H]*:369.9;
tr=2.89 min. (method 1)

Similarly, 2.3 g (98%) 3-bromo-4-chloro-N-(3-fluoro-2-methoxy-phenyl)-

N-methyl-benzamide was prepared from 3-bromo-4-chloro-N-(3-fluoro-2-methoxy-
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2-77 pyridin-2-yl ester 428.7 7.21 2 2-78
3, 5-di net hyl - pyridin- 2-nmethoxy-6-nethyl- 394.8 7.25 2

wQ@2008/1ptsenyl 2-79 3- net hyl - qui nol i n-2-yl PCT/US2008/059438

2- met hoxy- phenyl 416.9 6.67 2 2-80 3, 5-dichl oro-6-

2- met hoxy- phenyl 435 8.63 2 nethyl-pyridin-2-yl
phwart@nﬁam@emﬁﬁfg{ Bsiuhinah)y ISiliza G2 dalurih leiooraeddnyphy was used for
E 461. 9 4 pyridin-3-yl Simlarl [

Ufﬁvsa%%* (gluent; &ﬂ@é\ﬁ(éﬁmeé adi .W'&sgrﬁﬁ'éanpaﬁqé?/ /3 M3 [MHH]":373.9 ;

o
ga%g{ éﬂén((r)neéhc%dr |)fl uoronet hyl - pyri di n-3-yl)-4-fl uoro-N
(2- et hoxy phenyl ) - N-nmet hyl benzam de 2-82 was
geenﬁalt edésrmo-maﬂo@-M—Mhhi)dtoxxﬁﬁeﬁk}nmm@iml-émm 2). 5
anpl e
(2-{[ 4- chl D6 @-Bolels6lution 078 *ORsfRbrombL4-EihiBro3 NY(R)m&BsL

yl ] - et hyl - am no} - phenoxy) -acetic acid nethyl ester
Riceryb- Nmeﬁwemmq@(mﬁ &452008/i0 DIABE0 k), BBr; (OY ok, ™

s> B B wiee cere 2R SN-BRERSH:) The 1RECHRA teRBRLHF wes
Sifoviedl th RchetsB to PoUM ReSicFature MRr 12 hrs until completlon of the reaction.
3- brono- 4-chl or o- benzoyl chloride (Step 2A, 14.4 nmmol)

Aﬁemém@tlonm vapoo lteiminitirh waas padiéiobed betwaas D@Miedd water 1N

pl anlllne(Zgr 14.6 mol) in

;3 %ﬁ?‘iﬁ%@ ﬁvr%a.pﬁ 18190t NGiAreH it %‘kﬁ?/ﬂvéﬁsrﬁﬂpéfﬁt a”d washed
L I

i it BedFo o kBT P A A 08 coan

Wasmtagrarm eliiting @bith) HeamE e talIEce tdte (4/ A Rith GRadieht @p to 3/2) yielded
xture was washed with 1 N HOJ, 10 saturated NaHCGOS,
%ﬁéorb? PreblorenN-@chyeiaxy-nhengEl-methythengamiged 1.78 g, 93%). MS

Id 3-b 4- chl -
RPOSeRL] 8oy AR YRS 1Y) T Denzan de as & sof d
(5.1g, 96%n|IaN@1 Q\@‘('ﬂob%i@%@motﬁﬂorgmmﬁydréi?&h%ﬂhy]—bhenyl)—

Simlarly, 9.2 g (88%
-t rdenzemidgvasnpreparae fraondsbemeet-hiprqNdAyiethoxy-6-methyl-

phenyl)-N-methyl-benzamide (2g, 5.4 mmol). MS [M+H]":355.9 ; tz=2.60 min. (method
1)

Similarly 1.65 g (90%) of 3-bromo-4-chloro-N-(3-fluoro-2-hydroxy-
phenyl)-N-methyl-benzamide was prepared from 3-bromo-4-chloro-N-(3-fluoro-2-
methoxy-phenyl)-N-methyl-benzamide (1.9 g, 5.1 mmol). MS [M+H]":359.9 ; tg=2.22

min. (method 1)

Step 3C: {2-[(3-Bromo-4-chloro-benzoyl)-methyl-amino}-phenoxy}-acetic acid methyl

ester

A mixture of 3-bromo-4-chloro-N-(2-hydroxy-phenyl)-N-methyl-
benzamide (442 mg, 1.3 mmol), methylbromoacetate (0.247 mL, 2.6 mmol) and K,CO3
(717 mg, 5.2 mmol) was heated in DMF (8 mL) at 80 °C for 5 hrs. After cooling to
room temperature, the mixture was partitioned between ethyl acetate and water. The
organic layer was separated and washed with brine, dried over Na,SQ,, then purified

by silica gel column chromatography eluted with ethyl acetate/hexane (1/4 ) to yield {2-
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benzam de was prepared from
2- met hoxy- 6- net hyl - phenylamne (4.2 g, 30.3 mmol ). 15

WOBBMHdjor: 355.9 ; tR=2.80 min. (nmethod 1) SinmPCEHDE2008/059438

2.35 g (93% of

3- brono- 4-chl or o- N- (3-fl uor o- 2- et hoxy-
[ﬁ&@mg-ﬂmhzcahéu@i@ymsetlpf@pamcdﬂbh{en@m -acetic acid methyl ester (495
3-fl - 2- | oxy-p 1 g, 7.08 nmol) with
i“ﬁSe '\géngg]eg&é t e Eﬂ BPd &bl umm chr omat ogr aphy

(el uent: fEi‘? (5 \-4Rihol-ph -but id
purificat | of ?/@B%Chl&égknwkr@@%% |mO]np enoxy} utyric aci
(mﬂiyhenier]()) 48@)3Wa§émﬂ]arly prepared in 72% yield. MS [M+H]" 441 9 tg=2.87

3- Bronp- 4- chl or o- N- ( 2- et hoxy- 6- net hyl - phenyl ) - N- et hy
minéRelRedd  Thi s step was only used if the aniline

37er o o- 1 0 RO R R b el ereneriey o

bc;@wmﬁar 30(513 @ Vs SiAfarl RBegdred if 9PRYield. MS [M+H]": 456.0 ;
3- br ono- 4- chl or o- N-(2 met hoxy- 6- net hyl - phenyl ) -

irEA4miogmedhay, 1)11. 3 mml) u3| ng the procedure of Step

élcm :\/Sr |[ L\//If H] 2 gg??@g% chloro benzoyl) met%mrnammo] I} )methyl phenoxy}-

Bathfi©a%d ﬂfe@rWl e&ter M543 d4diRiian gra?é;ké}‘éar mPEpYleld: M8 [M+H]":
N- ret hyl - berizam de was prepared from
350 o2 A4ahihoimmeidd B- f | uor o- 2- net hoxy 57 WO

e e
i a8 S RO, o

#6mO0 ; (rretdBoin 1)mebhdst E)p 3B:
3- Br omo- 4- ch or o- N- ( 2- hydr oxy- phenyl ) - N- net hyl - benza

de To a cofil %‘&(3535Pmpr%?f“?"9‘h§*n€9y|)off’e%")/b?fﬁﬁel%”&HhYé)PBenOXy}

5 4 B R s T BB 5, W vy
agﬁmdthcQ.cna-m%s(@fmw@ﬂ’)a 20 minute péri od. The reaction

tenperature was allowed to increase to room
terrper_ature ﬁlver 12 hrs untll co1 I etl on of the

mypamo%ﬁmvh%ém%@.d%{hﬁr&t&ﬁt er. 1 N NaOH was

added to increasé pHTo -5. The organic | ayer was

separ at ed
bt oAby 32‘%{%"’“33{?@?82‘%?%%"L@QE‘?V?@Q"&“"“W

acdtigracid mhmplmteam%amm tRutroly big(pihadudata)uibioedrn{dls7 mg, 1.8
acetate (4/1 with gradient up to 3/2) vyielded

il RE(APPBI 0 -g: (%4m%>apiiﬂ§w1a§etﬂeﬁ%%w HEMER

g%é%'#oﬁé &)g?ar%n? gr %%di@ggdggm%laé ﬁ?S%unut%gaad ﬁ%nru/aﬂs heated

dndercaBled cohditdrotolds(°2- 1By 4 Resy pofRiobitg- to tedni ltemperature, the
mixture was diluted with ethyl acetate, washed with water and brine, and dried over
Na,SO,. Concentration and purification by silica gel column chromatography eluting
with ethyl acetate/hexane (3/7) yielded (2-{[4-chloro-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzoyl]-methyl-amino}-phenoxy)-acetic acid methyl ester

(0.61 g, 100% yield). MS [M+H]*:460.1 ; tz=2.56 min (method 1)
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N- et hyl - benzam de was prepared from
3- br ono- 4- chl or o- N- ( 2- net hoxy- 6- net hyl -

W@ b@agtde10N- et hyl - benzam de (2g, 5.4 mol ). MSPCT/US2008/059438

[ MtH] +:355.9 ; tR=2.60 min. (nmethod 1) 20 Simlarly

1.65 g (90% of

3- br ono- 4- gililangthe following @bAmpduhysdiérs¥nade from the corresponding
phenyl ) - N- net hyl - benzam de was prepared from

gykhemisies: chl or o- N- (3- f | uor o- 2-

v [t oSt PRt S SRR Rl a1 daBistodTg vibenzoyil
&13ﬂ1&(—é’miﬁbpﬁiﬁbrﬂmﬁ)b+lﬁij& LEDFRYy) edtEt (bwrgarfba%}y.mbamswkm

acetic acid net ester A m xture of

@&Dtﬁﬁ@%ﬂlﬁﬁh@t@dm( 2- hydr oxy phenyl ) N- et hyl -

benzam de Z{445 br gnpacet at

(0.247 ni, 4 “j’ 3a(ﬁd1 %ﬁﬁ?miﬂmﬂ Fr&]d'@@@(’fﬁ‘ﬁﬂ §-YiRgnzoyll-
e

e G0 DYt pon byl b ety Bier (45 bPfodReld) s

et 6026t yl. 7d0eh ahethadd ) wat er. The or gani c layer

was separated and washed with brine, dried over

Na2SO4, t Hfe-ftnGhiqres-(4is5. §1t¢tra%tet@>éﬂ1 .8&ldipwaborolan-2-yl)-benzoyl]-

S TSRS RS 0 PR ) B T8 s

M+ b15061R2: th=2l5b ehia (Remaayh ) - met hyl - ami no] - phenoxy} - ace
tic acid nethyl ester (49 ng). M5 [ MHH| +:413.9 ;
t R=2. 75 mi(2- ﬁﬁhlms@-?»j(}l 4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzoyl}-

BT e N A AR AT
+¢L9*ar5ad2+a ié%ﬂh?rlngtho%)[l\/“"'ﬂ"‘ 441.9 ; tR=2.87 5

mn. (method 1)

5-{2-[ (3-Brono-4-chl or o- benzoyl) met hyI am no] phenoxy

Step 3Bk HnAltarnatiyeiSynthesis\of 4¢2+{krc 3 4e). 5. brietramethyls

R rﬁﬂ@b%dr&aﬁ %%?IWBe%Izgvl] M@tﬂywﬁqno} 34’§Qh\9 Uhené)g_ Hutvic acid tert-

M&[@(B Brorm 4- chl or o- benzoyl ) - met hyl - ani no] - 3- met hy
| - phenoxy}- 10 butyric acid nethyl ester (0.54 g) was
simlarly PDAgpar-mecresol §6%gy #@ hunolMEad dibsdived in 456ixQire of

%gé"t%@ég@%%nﬁweﬁfé%% RYUFNNINAHEPL Srign 8P msnal) Wit
\@9&5@@&%?{:}9 £8oHhb-9-Rfdrd b@ﬁztc&r(gw %e(q R/&gﬂ %ngg%?é‘c’)@%p 2A) was

simlarly prepared in 93%yi

adeed intSeveral po(tivas hod tHe) mikkure was stlrred at room temperature for 3 hrs.

]4‘"7{2_3%3_ Br onp- 4- chl or o- benzo meth -am noL 3- nmet hly
RENBIG Rrecipiipips W@rea@teaeq,é«fats wyh wa r@.ﬂd (tert-batylgpetiyiether,

REAHiEd !oyyié?ﬁ g%%rﬁg-dj-&I&g?ﬁ-@-ﬁyo%x;}}@n{elt\#%henyl)-benzamlde (11.3g
). MS (M+H)": 339.7/341.7; tz=2.36 min. (method 1)

A mixture of 3-bromo-4-chloro-N-(2-hydroxy-6-methyl-phenyl)-
benzamide (11.3 g, 33.2 mmol), t-butyl 4-bromobutyrate (8.2 g, 36.6 mmol) and K,CO;
(9.2 g, 66.5 mmol) was heated in DMF (100 mL) at 60 °C for 14 hrs. The mixture was
then concentrated to remove DMF and partitioned between ethyl acetate and water.
The organic layer was separated and washed with water and brine, dried over MgSQ.,
then purified by silica gel column chromatography eluting with ethyl acetate/hexane

(1/4 ) to yield a red solid, which was further washed with ether to produce a white
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498.1 ; tR=2.75 mn. (nethod 1) Step 3D:
(2-{[4-Chloro-3-(4,4,5,5-tetranet hyl -[ 1, 3, 2| di oxabor ol

w@peo8Ag46)e benzoyl | - 20 net hyl - am no} - phenoxy) - BCEUSI08/059438

aC|d nmet hyl ester A m xture of
'(3 br ono- 4- chl or o- benzoyl ) - net hyl - am no] - phenoxy} -
ar @s ddRd3heanhyH-cbloreberizogBming)-3tmethyhpitenoxyl-butyric acid tert-

bi S%h?ﬁ@%@ (ng [ﬁlg(t By ‘iﬁ%%ﬁ"?’“zﬂiét é"s%r#”gc@?eﬂ‘%d k52

nmy, 3.6 m&%sbﬂtloﬂbm HrdQoM-dhiNBDeregATNRG)- @-)heth

bubbling N2 for m nutes and then was heated 25 un
shesioryl- mmmdlacnddart{botygésté} f10r2 4,218 mmolypro drydddF i 1 mb) at 0°C

roomtenperature the mxture was di Iuﬂ(gdd wi th ethyl
paer deea *v\&%w HNEFR! lht et 960 BIMGlLvasFREeg D SEvesRidiortions

Wé@% 'iés%fe %@Mé (E'&rﬂ&'ﬁ“?]h?fnoﬁ j WhER R The

col um- hro ograp

me@tram%h@tmee td o) teytipet=d@d by removal of ice bath and stirring was
(2-{[4-chloro-3-(4,4,5,5-tetranet hyl
gontigued for dabWiaterdh0 mlywp ﬁ@wpp ﬁﬁétofgﬁnl‘%irW%%PXtﬁfé?ﬂ)by

%\(}é?/l[a%&%é oyt 'ﬁas”%% Was 3 & \Ha% abdbl $ hgéggﬁ ¥ glémgso,.
RAEKHohddtirbloGHé 61540 Q%d@x@%é’@purﬁbmbb%mbé( gelt dheomatography eluting

foll ow ng corrpounds were nmade fromthe correspondi n%
mﬂyethmamiaﬂ@’igexane (1/4) to yield 4-{2-[(3-bromo-4-chloro-benzoyl)-methyl

Ak SR eBRSay bl fedie BRI R pury e

Zglsd {TERt_gyé gﬁ?thhﬁé' of(40{t2‘t("3 %%OQJHIM#O%Q%OWM?%WW§3 -methyl-

phe(rmxxj}fmﬁld awichteB- b(uWI 4stor &‘r 1 gt T228retimy), bis(piBacR]adl)dikateor(4.7 g,
an 2-

?mmolir\%dﬁ PR 7 Ay 8- BIREHBRY FnheRtyFsium 2eptgterf G, 36-9 mmol)
ﬁ]ﬁﬁ%ﬂé?ﬁg@giyég Qe@éé'sgé g} bbﬁ)hng Mﬂfgr 5 mititesinditReitheddted under
dedet ¢drdlitichltepH < °(3 fc(r41,441r5 Updnedobiitetorydm tdmBerajute, dkeainixture

ol an-2-y ﬁz‘ benz
Yra$ Rg$sediraygh epﬁﬂ eb%ht@hEh@Qy)'tekwﬁsjwﬂaera@saewwhw acetate.

?ﬁé &Emé Bﬁg)a&i ioh WA Wakd Wi whtdt Ehd bried Gn wetdafePver
K"Igsz)z{ b@n@e’ﬂtr@h@n and BurfticBtidr Byadilicangl bylimh Ehrondteraptabsiuting

ol an- 2-yl)-benzoyl ] -

wish nth mai@/pemrévﬁwelmmﬁmm& ¢ 4d5-tptramethyl-

E%E]f%%% I%étfe)m Ortzﬁgll ﬂw&py?i% nfg—3§%l%tg§§ﬁgmo% JButync acid tert-
?t?lﬁsﬁﬁ%‘ﬁ%})@érétlﬁﬁﬁye‘ﬁowfoﬂdf (2 ([4-chloro-3-(4 4 5

[ 1, 3, 21di o%&b{{#eIaroB-( 4,5, beetzawetthynfearzwlemlvpme}n 3-ylrenzoyl]-
%ltﬁyﬁggpn%)-(gr?en t) ru!ty(lzlczl(c::llddtertt %L’}yl estgrt \zas prepared similarly. MS [M+H-

iso-butene]”: 474.2 ; tg=2.72 min. (method 1)

Step 3E: (2-{[4-Chloro-3-(6-chloro-4-methyl-pyridin-3-yh)-benzoyl]-methyl-amino}-

phenoxy)-acetic acid methyl ester

A mixture of (2-{[4-chloro-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-

yl)-benzoyl]-methyl-amino}-phenoxy)-acetic acid methyl ester (45 mg, 0.11 mmol), 5-
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2- Am no- mcr esol
m xt ure of

(4.

stirring. 3-Brono-4-
nmol , Step 2A) was

9 g,

chl or o- benzoyl
added i n sever al

20 acetonitrile (90 mM-) and water
workeop/1z@nt ai ni ng NaHCO3( 6. 79,

40 mmol ) was dissolved in a

(80

80 Mol ) with PRCHUSWOF059438
chloride (10. 1g,
portions and the

40

monto;rzehmmﬁethyl@cg}n@he (ZBoivy | @ MR &inadl) ) IPR(PRH,),36 18Rg, 0.0056

The resulting preci

) apd €€Q5 (38508

itates were filtered, washed
-2%yempy)) in gicrane (60018 wep iheated @t 95 °C for 12

W th

B mgminas a9 BUHESC2TR) Ao OhBITRy ORIV s o>

cm&rl) Brridt
nmet hod 1) m xtureée
8ster dto MS VY g5M0(;

benzam de (11.3 g, 3
(8.2 g, 36.6 nmmol) a

of

2-ATyHY oy (rbethed By | -
3.2 mmol ), t-butyl
nd K2C8 (9.2 g,

phenyl) -

p}ndlrl\@y()m*éﬁ}d'yl] rRePyIlArifd)-gherdoRyCacdfic BB methyl

4- br onobut yrat e

66.5 nmol ) was

heated i n PhEfdIbAhgHompoahdSWere prepardd abéctdind iethe procedures

m xt ure was

gasarived ghee- bet ween et hyl acetate and water.

organi c |l ayer was se
brine, dried over My

col um chr omat ogr aphyAel

acet ate/ hexane (1/4

then concentrated to renove DMF and
30 The

d and washed with water and

SH4

it

) to yloeld

purified by silica gel

further washed with ether to produce a white 60 WD

ed’*8olid, which was

2008/ 124610 PCT/ US2008/ 059438 powder ds
A-d 2-( 3- br omy- 4- chl or o- benz L,No) - 3- yl - phetroxy]HPLC
-b%%yri c acid tert- putyl @ nZF%O.Z g;n.m%n (min) | Method
(t+Bu) +H] +:425.8/427.8 ; tR=2.79 min. (nethed 1) To
B sol Utg.@lorBia-methyl- | 2-[(meth bonyl
4353 b{{ wiRr-$ychl of o- t[;fé“@%f&’j(‘{%ﬁeﬁ”‘s) eG4 - | 770 2
”encuu'l u”f VT r\ aci tert-butvl es{ er (10 2 g 21 3
by ) |6ﬁcfdi¢r9 4E)M§th§/&002ﬁf6(yneatox§aca¢borsll)unde ,
Res n moysiEybi || 1. PropyioKdl-ghanyol ) e 0821 | 2
Severg ortlons t [ rr|n tes tater,
Qi;IB)rret% ‘42 S”‘Wt 32 “’%Yar\{kﬁgmaddemMTme 7.3 2
i xture WBSARPHed tph r oBRINC Yur e by renoval of
ce bamhcm}e ek thli- g ménetﬁ&e%ér%ﬁﬁ)-for 1 hr.|vater
o4 nL added” a verle ¢ act 8d3py 2
(L hyl éc\é\fg'ﬁldirhg-&hl r\h \Amcm?t@&ﬂﬁeeﬁi' watl-er And )
bri ne BSm hgpd dv[éf(nivgté@ﬂcarll@wmter
coBentr ay| ﬂ1 F cr udeopl@gii6imathd- pyriFd0ed by8.80 2
silicp ge r ol tography elphen'lyhg wi th ethyl
acet af e/ hexane (174%) [
4-{ 2- [ E3cHsrompméthghl oro b E %%@
arﬁ{'ﬁo] - B-pgetdhyjs-yphen T erqo-“b%t_ | 880t gr 2
9.5 p). A nmixture of pmpy Xy phe“y
- {2-] (3- ppuR-8- chl pr o- benzoyl ) - met hyli- am no] ; 3- net hy
-3 phenqpqﬁ'l}oTp,Hgmg,ch acrlg-(methoxpearyonybstiers£163 1| gg 892./3 -
nmol ) (A8 ol at p) dimseybxyl-ahenyy, |15 18. 5| mol ),
d(dn F\’) 2 /ﬂ 7'2 o 1. Orrlrm!\ :\nrl pnf eelllm atetate
%g of 6%ﬂ9 4nmalh)/l i nHBdech&Dbcmw)) vvaolg7 gassed by
bubbl | ng PRidired-yb m hut exowkdwlhimnyheat unde '
Seal ed condition to SZﬁE%%T Ol Ji?ca%onyl) on cooting to
[ opgn tw@;ﬁgﬁu_’g‘sﬁhy‘he prog)}ﬁ)xy]fi _methyl- | 4919 | 838 | 2
phenyl
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was passed through a pad of Celite.
further washed with ethyl
waeloatizenes wer e washed with water

acet at e.
and br

i ne,

The Celite was
The conbi ned
aPCiT/vR20a8/059438

dri ed over 20 I\/gSO4. Concentration and purification by

SiTica gel cofumm chyomat ography efating w t N[ et hyl
acet at e/ hexane(1/4) li el ded ] tr HPLC
A-B2- [ 4-chl 6ro-3- (4, 4,5, 5- @ dftdt hyl | MSion | iy | Method
[ 1, 3, 2] di oxabor ol an-2-yl') - benZoyl ] - net hyl - am no} 3- et
yl -pnenoxy Du yriclacid tert- pbutyl é@ster (6/5 g) &s
a,lig VYW B | . | 2-[3-(methoxycarbonyl)-
4?’(19 [ 4 r?ﬂ“% E/? 4, propyicaiT-ameyhy| -|[ £53,2] bi $88bor 2
ol an-2 vIF}y”rSig\ﬁ 1] 25 _net hyl - ami no- phenoxy) - but yri ¢
aci d tertﬂgyg,w_@est er 2\1@5("@{%9%3@90 pmilarly. M [ M-
§9|1bUt Qﬁfﬁlo’rométﬂ 2 Iokg1-60nibthyiTet haghsly  Stepo3k: 2
I2|—{[ ﬂl)nydQ] §_y 6- chl oro \4 H&Mﬁyl pyrl di n; E?/ )-Penzo
élol AIIm Xt m-lcgarw 6- [ d 3-fluoro 2 [3- ol Il_yl COoU Tl
2-1P[ 4- ahflwraméthyl4, 4| 5, Gratedxyaanbonyl)-- [ 1, H42]Ui px&Bar ol 2
an-2 | yl)pyeivedyl ] net h)drewirjmbgahemybnoxy) -acet|c acid
et Ny S . 11 _mmol VWO 2008 124610
qu/ uszoo‘%fm?é@’lr 8 bro ‘I'Bﬂm)o%?z‘ met hy&J&g : ﬁ%@g ,
3y r Pd( Q&YC 0. ),
and KP cosp¥r§8" A " 0.p8 HIRYON F’WH ane (600 ul), was
heat ed at4. @Ry %or 12 hrg.gudleerg-xture was pufified
agh?{ atﬁﬂd&rérﬁ&ﬂhﬂﬂ by Pir&RholyeMBohf)-Yi €l o9 | 8.60 2
- C - D
6- chl-or nbﬁrd&n’?'xl" e}V PP.rOpyloxy] Qheuneyalﬂ.zoyl }HrethH—amne
} - phengx %erlh r’;lc d maﬁmylbroSZ -Bster 3-1. MS
[ B4 1+ 61 S&l 70 (methoxycatbhoyl)-2) |THO5(DI | oRhg| 2
corrpounds r epar ed paomybog]-pligertyd t he pr ocedur es
gescr oeu ao%wg AT T N,,O0 0 (RA" EX. AI(RS)™
1i on hod | B{3-(tbuthdatarbdnyrpt hyelfﬁ 10.54 5
Db 8 ‘yl) 45%r6hyloxgPpienypyr 1 di Tyl 10
met hoky] - or o- 4- et hyl -
2- [ 3-( net Q_qmég@gbony 487.0 8.21 2 3-|2
PBORY | OX¥fiadPORBIY - py dH-miyoxygarhoryibyanmedy netinds | 2
- (et hoxyeRipYNY! ) - 450oRYIgKyBPhEny!
318 3-cyano-quinolin-2- | 2-[3-(t-butyloxycarbonyl)- 569.9 277 1
yl propyloxy]-phenyl
3-19 3-cyano-quinolin-2- | 2-[3-(t-butyloxycarbonyl)- 499 7 10.61 >
y! propyloxyl-phenyl
320 4-cyano-2-methyl- | 2-[3-(t-butyloxycarbonyl)- 5198 263 1
phenyl propyloxy]-phenyl
4-cyano-6-
321 | trifluoromethyl- 2'[3‘(t‘b”ty'°xy°ﬁrb°?y')' 5179 | 289 | 1
pyridin-3-yl propyloxy]-pheny
4-cyano-6- 2-[3-(t-butyloxycarbonyl)-
3-22 trifluoromethyl- propyloxy]-6-methyl- 531.8 10.35 2
pyridin-3-yl phenyl
393 4-chloro-2-cyano- | 2-[3-(t-butyloxycarbonyl)- 482.9 6.63 4
phenyl propyloxy]-phenyl

63




10

15

20

pyri di n-3-yl methoxy]-phenyl 3-4 4-chl oro-6-nethyl -
2-[ (met hoxycar bonyl )- 459.0 6.13 2 pyridin-3-yl

woreaoRox4sje phenyl 6-chl or o- 4- net hyl - PCT/US2008/059438

2-[ 3- (et hoxycar bonyl ) 3-5 pyridin-3-yl
propyl oxy] - 6-nmet hyl - 500.9 8.80 2 phenyl

6-chl oro-4-nethyl- 3-fluoro-2-[3 3-6 pyridin-3-yl
(met hoxycar bonyl ) - 504 9 8Eﬁﬁhﬁb4propyloxy] phenyl

Cr PPl e P ot G R DR a B34y EmgtryGarino)-phenoxy)-
pyridin-3-yl 3-8 6-cyano- 4adset hyil -
2-[ 3- (et hoxycar bonyl ) %478 17.76 2 p&[li di n- 3-yl

propyl oxy] - phenyl 6-cya
2-[ 3- (et hoxycar bonyl i nA3-y
2 enyl 62 WO
X (R3)n M5 ion (m

propyl oxy] - 6- net hyl -
2008/ 124610 PCT/

: ) [ ] yhpe ‘
[ cyano- 6- 2- 3 nethox carbon ) 3- 11
énl naC%ﬁy élI -ypr opyl oxy][ 6( net hyl - d 545. 8y9) 09 2
ridin-3- no; 6- 3-1 2 :
P71 1 wor ot ARG DR BisiGH i8S 8 Py etnyr-aminor-
oy Racdtity hei iy @xiet fma@m 02 midR Y Was @issolved in THF (300 pL)

3-fluoro-2-[3 3-13 trifluoromethyl- (methoxycarbonyl) -
nggm LI E10D plyywasdidded- Jhe pnmpyelvmsﬁtwrpu@hydom temperature until

I?Clqgtirl?alicl:a_tgd th%_t ];tlaH%rgorﬁgtél[iaEi was completely consumed. The mixture was
diluted with EtOAc and acidified with 1N HCI. The organic layer was concentrated,
dissolved in MeOH and purified by prep LCMS to yield (2-{[4-chloro-3-(6-chloro-4-
methyl-pyridin-3-yl)-benzoyl]-methyl-amino}-phenoxy)-acetic acid 4-1. MS [M+H]":
445.0 ; tg=6.75 min, (method 2 )

The following compounds were prepared according to the procedure
described above. In cases where the molecule was substituted with a cyano group it
should be noted that lithium hydroxide was added in 3 portions over a 90 minute
period. Typically at 0.04 mmole of starting ester in 200ul. THF, a 1N solution of LiOH

(60ul) was added in 3 x 20 uL portions every 30 minutes. The reaction was allowed to

proceed for 4 hours.
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3-14 trifluoronethyl -

pyri di

n- 3-yl

propyl oxy] - phenyl
w@2dosapteoe 2- [ 3 3-15 pyridin-3-y
495.9 8.21 2 propyl oxy] - phenyl

(et hoxycar bonyl ) -
6- cyano- 4- net hyl -
(met hoxycar boPgT/PS2008/059438
4- et hyl

-6-

2-[3-(t-butyl oxycar bonyl) 3-16 trifluoronethyl-

pr opy!

3-chloro-5- 2-[3-(t-1§ xycarbonyl) 3-

trifluoronethyl - Df‘!\f

pyridin2y|31830®fanq|n g:(
71

2-[3-(t-butyl oxycarbonyl) -

oxy] - phenyl

S577.

propyl|o

10.54 2 pyridi

869.

n- 3-vyl
17

yl

596.9 10.68 2

504.9 8.60 2

propyl oxy] - phenyl 3-19 3-cyano- qU|noI|n 2-
2-[3-(t-butyl oxycarbonyl)- 499.7 10.61 2 vyl
propylloxy] - phenyl 3-20 4- cyano 2-met hyl +
2-13-(t-butyl oxycarbonyl) - SN 8152) 63 1 pienyl tr HPLC
propylloxy] - pl'ﬁsnyl 4- ¢yano- 6- *('t - but YN-eRY ¢ anibo)y Imethod
3-21 trifluoronethyl propyloxy] phenyl 517.9/2.89 1
pyri di n6§ﬁl¥ ik 'kg)% xycar bonyl ) 3422
t r4-11 Yor o @F )irbr% 3]4.48-01 D. 8552 2
pyri diln- \/I ’2 9’2 Y n- -r‘\/n -
t6-bb||b5d-4>me¢rwl-bongJ[a-(hydBﬂ(yéhrﬁorG/:B) 4 gggn I 5
pro yI oxy]oymenwl 63| W0 popastaeaasy PCT| (53008 659438
Exanple
[ 4- @h|gf004_a¢e&p@1_chl SlshwdraxyearPolr i di n- 3- IO)Zl benzo
yl‘]‘{3 met hy loy@dih B0} - P =n05{5‘/’)’¥'°’é)61§rm€théi i d| éP& | 7 IN|O 2
phenyl
3-fluoro-2-[3-
44 | Gohloro-d-methyl- | o o carbonyl)- | 490.8 | 7.49 | 2
pyridin-3-yl
propyloxy]-phenyl
4-5 6-ch|or_o-_4-methy|- 2-[4-(hydroxycarbonyl)- 4870 | 7.42 2
pyridin-3-yl butyloxy]- phenyl
4-methyl-6-
46 | trifluoromethyl- 2'[3}(:3’"';‘;"3]’_‘;3;22”?")' 5071 | 482 | 2
pyridin-3-yl propyloxyl-pheny
4-methyl-6- 3-fluoro-2-[3-
4-7 trifluoromethyl- (hydroxycarbonyl)- 525.1 3.77 2
pyridin-3-yl propyloxy]-phenyl
) 4 ) 2-[3-(hydroxycarbonyl)-
4-8 6 cyano .4 methyl propyloxy]-6-methyl- 477.9 7.35 2
pyridin-3-yl
phenyl
3-fluoro-2-[3-
4g | Govano-d-methyl- | g vcarbonyly | 4819 | 742 | 2
pyridin-3-yl
propyloxy]-phenyl
4-cyano-6-
410 | trifluoromethyl- 2'[3'(hydlr°"y°ar:b;’”|y')' 517.8 | 7.84 | 2
pyridin-3-y| propy OXY]'p eny
4-cyano-6- 2-[3-(hydroxycarbonyl)-
4-11 trifluoromethyl- propyloxy]-6-methyl- 531.8 8.15 2
pyridin-3-yl phenyl
4-cyano-6- 3-fluoro-2-[3-
4-12 trifluoromethyl- (hydroxycarbonyl)- 535.8 | 7.88 2
pyridin-3-yl propyloxy]-phenyl
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5 Cl1 N Step 4A: (2-{[4-Chl oro-3-(6-chl oro-4-nethyl -
pyridin-3-yl)-benzoyl | - et hyl -am no}- phenoxy)-acetic

W@e008/124610 PCT/US2008/059438

(2-{[4-Chl oro-3-(6-chl oro-4-nethyl -pyridin-3-yl)-benzo

yl ]-nmet hyl -am no}- phenoxy)-acetic acid nmethyl ester

(10 nyg, 0.02 mmol ) was dissolved in THE (300 L) 10

and 1M Li OH (100 L) was adehemhpldhe m xture was stirred

a

n%t(ggﬁnq)ﬁl Eba%ngtzférﬁlu% hgoﬂ%% 598?&%0‘5& r{w&ﬁ I- a% l%} dﬂegloxy)-
di |l uted vvlth Et OAc and acitdibyfricedidn th 1 N HCl . The

organi c | ayer was con&ent rated, dissolvedyin MeOH and

purified by prep L Id| 0
(2-{[4- chIoroS(GCIo N
nmet hyl - pyri di n- 3-yl \benzoyl - e -am no} - phenoxy) - a

cetic acid 4-1. M H+ 4 ; tR=6.75 mn,

(method 2 ) The follow ng conmpounds were prepared

SepdAdi KP-f[o-chibe-BIBceihir 8 metis oyridre d-yilbevieoyl|HMetbasasino)-

were ;t!he nol egul e was substituted with a cyano group
oted that Iithium hydroxi de was added

in 3 porti 90 m nute erio

00 ol 6 SR CepBe- e By ey Rbg sy ety

SRrid}-bRENIXY )bt 28 A2 FnfoltRad sti

port?gns e%)erygééo rﬁ%yl\%ﬁ%% gtdl)on vva%?_a?%s e ma

mibdure exd DIOM (44)0hdll)lasd TEA (m ;ZIQG&/ 11846’11:9 mlxture was concentrated

PCT/ US2008/ 059438 (R Al A (RA
igselrecHpMeOH apy aumfmﬂm)ymr(smtﬁ)\/lsmtwﬁ% (2-{f- Chloro 3-(6-cyano-4-

e R T A

263.3- (Bgdeoic@idissyd) - 473.0 7.17 2 pyridin-3- yI

propyl oxy] - phenyl  6-chl oro-4-nethyl - 2-[3-(hydroxyca
rbonyl) 4-3 fodjp\yqn.)cyppgum@tw‘e-prmecgacmovqnggto the procedure
gé(srcng @ago%l phenyl 6-chloro-4-methyl- 3-fluoro-2-[3

j@\f (}(Rg)

MS tr
- A K@gm (sh) | (i | Method

6-cyano-4-methyl- 2-[3-(hydroxycarbonyl)-

51 pyridin-3-yl propyloxy]-phenyl 463.7 3.46 2
4-methyl-6- 2-[3-(hydroxycarbonyl)-
5-2 trifluoromethyl- propyloxy]-6-methyl- 521.2 8.13 2
pyridin-3-yl phenyl
3-chloro-5- 2-[3-(hydroxycarbonyl)-
5-3 trifluoromethyl- propyloxy]-6-methyl- 540.8 8.17 2
pyridin-2-yl phenyl
) iinalino. | 2-[3-(hydroxycarbonyl)-
5.4 | S-oyano-guinolin-2- | = - loxyl-6-methyl- | 5138 | 478 | 2

y phenyl

5.5 3-cyano-quinolin-2- | 2-[3-(hydroxycarbonyl)-

Ji oropyloxy-phenyi 500.2 | 2460 | 5
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4-4 (hydroxycarbonyl)- 490.8 7.49 2 pyridin-3-yl

propyl oxy] - phenyl 4-5 6-chl oro-4-net hyl -

wQ@2(08At4ey@r oxycar bonyl )- 487.0 7.42 2 pyri di nPGFYE2008/059438
butyloxy] phenyl 4- et hyl - 6- 2- [3 (hydroxycarbonyl)
4-6 tyTfiuoromethyt -7 propytoxyj-phenyt 507 1 47 822
pyridin-3-yl 4-nmethyl-6- 3<f or02[3 4- 1 tr

t 8% | luor onet Ayl - (hydroxyca Ry~ 52§, M;;H)?? %min) Method

pyridin-3-yl propyl oxy] - pheny 6- cyanc 4- et hy

S&,;yfo r;EyCar DOny 7@ (gy X%glg)%nglp] nyl4g2.8 7 81 5
6- cyano- 4- REEMI - 3-f| udFRYExyBPheny! ( hydr oxycar bonyl ) -

481.9 7.12 2 pyridin-3-yl propyl oxy]-phenyl
4-cyano- 6- 2-] 3- (hydroxyca%90q¥ é 4-10 trifl uo rom
et hyl propyl oxy] - phenyl 4 2 pyridin-3-yl
N-r@ardvathioyRadtiSexyipheny xy-chlobn Ay(6 ):hld:rol-&-methyl pyridin-3-yl)-N-methyl-
trifluoromethyl - propyloxytlem §IIhyI 531.8 8.15 2
pyri di n-3-yl phenyl 4-cyano- 625 1 uor o- 2- [3 4-12
trifluoronethyl- (hydroxycarbonyl)- 535.8 7.88 2
pyridi n- 3-yl propyloxyknphenyl 65 WO 2qg%/124610

0

PCT/ US2008/ 059438 Exanp |
N P@ridin-3-yl)-benz
Outy acid d O* OH N

4-(2-{[4-Cnhloro-3-(6-
oyl ] - met hyl - am no} - plienoxy) -

O 2

Step 6A: N-(2-Carbamoylmethoxy-phenyl)-4-chloro-3-(6-chloro-4-methyl-pyridin-3-yl)-
N-methyl-benzamide

Cl N

(2-{[4-Chloro-3-(6-chloro-4-methyl-pyridin-3-yl)-benzoyl}-methyl-amino}-
phenoxy)-acetic acid methyl ester (28 mg, 0.06mmol) was dissolved in 7N ammonia in
MeOH (1 mL) and stirred at room temperature until starting material was consumed.
The mixture was concentrated and taken up in MeOH, filtered and washed with
methanol to yield N-(2-carbamoylmethoxy-phenyl)-4-chloro-3-(6-chloro-4-methyl-
pyridin-3-yl)-N-methyl-benzamide 6-1. MS [M+H]": 444.0 ; tx=6.25 min; (method 2)

Similarly, N-[2-(3-carbamoyl-propoxy)-phenyl]-4-chloro-3-(6-chloro-4-
methyl-pyridin-3-yl)-N-methyl-benzamide 6-2, MS [M+H]": 472.0 ; tg=6.51 min; (method
2) and

N-[2-(4-carbamoyl-butoxy)-phenyl}-4-chloro-3-(6-chloro-4-methyl-
pyridin-3-yl)-N-methyl-benzamide 6-3, MS [M+H]': 485.9 ; tz=6.87 min; (method 2)

were prepared.

Example 7
4-Chloro-3-(4,6-dichloro-pyridin-3-yl)-N-[2-(2-dimethylamino-ethoxy)-phenyl}-N-methyl-

benzamide
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5 N N O Step 5A:
4-(2-{[4-chl oro-3-(6-cvano-4-net hyl - pyri di n-3-yl ) -benz

woyisAmsthyl - am no}- phenoxy)-butyric acid PCT/US2008/059438

4- (2-{[4- Cnhl or o- 3- (6- cyano- 4-net hyl - pyri di n-3-yl) - benz
oyl ] - net hyl - am no}- phenoxy) butyric acid tert-butyl
ester (60 ng, 0.12 mméI as_ stirr a 10 m xture
of DCM (400 L) and TFA (4) for{1 hr. The mxture
was concentrated, di gsohved i W@and purified by
prep LCVS to vyi eI d 4 clol or (6-cyano- 4-
nmet hyl - pyri di n- 3-yl 5 benzoyl ] - met hyl - am no} - phenoxy) - b
Siep TAC 3aBiiothdb4-thloMEN{ M2Himethylathido-£thoxly Reilerd/f-N¥imethyi-
tge'FE% hoE 2) The follow ng conpounds were prepared
g to the procedure 15 described above. a A N

Ol i (R3) (Mt t hod -1
6- cyano- 4- Amg}l%ﬁvre °f% t[“é"“(’h”yﬁ?%ﬁ@ﬂ %%'&eﬁég%"@thlb 2
tFéHz!an%d% 3 y

e )}d?%)b)gggaggﬁ@@’h%e‘b;@p“ ﬁnémér}r‘}{éﬂnoéromlde hydrobromide
(p63 pd, @38 mBolrant KL,EO5Eb52n@ . 4155 rihmqb)ymasdnea{e’ﬂ ivIDNMR énpl) at 80

- 2-[3-(hydroxyca rbony

3-chloro-5

%‘rfof 1418 letur%waﬁme@wwee VYWS*tEH%M' acefatg andgvater. oThe organic
I

B0 et PR R WA PARELR, B rerNogS hen

fitBied by silia gel qahmny&hro;’aaﬁa aapﬁy aNding wnn @GN’IHV%OH (95/5 with

2-[ 3- (hydr oxycar bonyl ) - 500 24.60 5 vy

W@'SV‘I t9¥1)- iehiésiy B-brapo-shiayody- Eezzmlmelhwm@ememw%ﬂ] -N-

Py oy P b5 7 i 2 i fetiod 72"

propyl oxy] - phenyl
Step 7B: 4-Chloro-3-(4,6-dichloro-pyridin-3-y1)-N-[2-(2-dimethylamino-ethoxy)-phenyl]-

N-methyl benzamide

A mixture of dioxane (1.0 mL) containing 3-bromo-4-chloro-N-[2-(2-
dimethylamino-ethoxy)-phenyl]-N-methyl-benzamide (44.0 mg, 0.11 mmol), Pd,(dba);
(10 mg, 0.01 mmol), P(t-Bu);sHBF, (7 mg, 0.022 mmol), KF (22 mg, 0.38 mmol) and
2,4 dichloropyridine-5-boronic acid (21 mg, 0.11mmol) was degassed by bubbling N,
for 5 minutes and then sealed and heated at 110 °C overnight. The mixture was
filtered and purified by preparative LCMS to yield 4-chloro-3-(4,6-dichloro-pyridin-3-yl)-
N-[2-(2-dimethylamino-ethoxy)-phenyl]-N-methyl benzamide 7-1. MS [M+H]": 478.0;
tr=5.26 min. (method 2)
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Exanpl e 6
N- ( 2- Car banmoyl net hoxy- phenyl ) - 4- chl or o- 3- (6-chl oro-4-m

we@edvpli24y0 i di n- 3-yl ) - N-net hyl benzam de 5 ClI PCDUSZ0b8A59438

NO( C N Step 6A
N-(2- Car barmyl met hoxy- phengldmde ghl or o- 3- (6-chl oro-4-m
ethl-p ridin-3-yl)- N nethyl-benzam de )
(4ZC%/| -eyanost-nethyhpyidin-a-yheN-(ahydspni-ehany BN methybhenzamide
yl]-nmet hyl -am no}- 10 phegox
ester (28 ng, 0.06nmmol) wa
MeOH (1 m-) and stirred=s 2
starting material was bn;uned The
concentrat ed and take® upg in I\/e& fi

acet| c acid methyl
sollved)"l n 7N ammoni a in

EU]ﬂdmxabasrobﬂnFE—ﬁ) béhzahhncmet hyI benzam de 6 1. M5

[ MtH] +: 444.0 ; tR=6.25 mn; (method 2) 15 Simlarly,

N- [ 2- (3 CaAbaiRwyd ofB- Bmwz)-cmb&wl@ i ioRy-pheryB-N-tretil-or
h -pyridin-3-yl)-Nnethyl -benzam de 6-2, M
5 n0d.:1.42mmob Sten #B), pwmumﬁmlat@);nbam (0.543 g, 2.1 mmol),

bﬁkﬁebﬁc A O BB BRI A S e
bidkafet(1 04\3L2xv9as dégB‘sﬁeo&?y t5AbBlind NEfdi 8tnidlites AAd WRIntheated under

pr epar ed
gedlpd oonglitpn(ig. 96 °6|f@h14dnre lpmn @nqhn@twnopml\#eme(amrda themiyture

yBB o8 Wi TP e sl eyt 20 oo, Heryied quer

Nag;@ | concehfRioMollowed bﬁ' punflcatlon by silica gel column chromatography
ono- 4- chl oro- N-[ 2- hvl am no-et hoxy) - phenyll
eNtu@Whly Iethybmet&taﬁhd&ané(‘rmmuo é/3()gave 4-chloro-N-(2-hydroxy-phenyl)-N-
3- brono-4-chl o dr ox hen

methyl 3 -(4,4,5,5- tetramethyg -{1, 3%]d|oxa%or%1an 2/ yI% benzamldé/ (540 mg). MS

[M+H]": 388.1; tg=2.74 min. (method 1)

Step 8B: 4-Chloro-3-(6-cyano-4-methyl-pyridin-3-yD-N-(2-hydroxy-phenyl)-N-methyl-

benzamide

A mixture of 4-chloro-N-(2-hydroxy-phenyl)-N-methyl-3-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yi)-benzamide (100 mg, 0.26 mmol), 5-bromo-4-
methyl-pyridine-2-carbonitrile (61 mg, 0.31 mmol), Pd(PPh;), (15 mg, 0.013 mmol),
K.CO; (90 mg, 0.65 mmol) in dioxane (1.2 mL), was heated at 95 °C for 12 hrs. The
mixture was diluted with EtOAc, washed with water and brine, dried (Na,SO,) and
concentrated in vacuo. Silica gel column chromatography (eluent: ethyl
acetate/hexane(1/4 up to 4/1)) yielded 4-chloro-3-(6-cyano-4-methyl-pyridin-3-yl)-N-(2-
hydroxy-phenyl)-N-methyl-benzamide 8-1 (68 mg).

The following compounds were prepared according to the procedure

described above.
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10

5 benzam de (404 ng, 1.18 mmol, Step 3B),
R- di et hyl am nobr om de hydrobrom de (553 ny, 2.38

worneBji2zend K2CO3 (655 ng, 4.75 nmol) was heat ePICT/DSIONG7059438

(7 M-) at 80 C for 14 hrs. The m xture was then
diluted with ethyl agetate and water. The organic

| ayer was separated an shed with water and bri ne,
dri ed over Na2SO4, thA i fNe y silica gel colum
chromat ogr aphy eluting with Dﬁ@%QQSIS with 10
gradient to 9/1) to yield ©

=broefo-4-chtoro-N-{2 el

2
-N- et hyl - benzam de |(97 M-H] +:) 4 7, )
tBx2. P4 min. Amethod [1) Strrg{a\@ Ry, 1‘55 ‘R(m'”)1
4- Chl pr o- 3- (4, 6-di chl pr o- pyridin-3-yl)- - (M 'Z“z i Fstnad

1 - .
anT mp-= ClllU)\y)-pIICIlyl = I\I'IIBLIIyI benzamtde—315A

mgxi ut eGwyarg-toatey{ 1. 0 n
3-8@1070 O ¢'6T3O¥|I\I--E2 -y GRPREAPE N9 | 378.1 2.22

di met hy - phenyl ]-N-methyl-henzam dg (44.0
n@,—zo ﬁ%mori %egedg ba) 2-hydtéxyrghen§l. 01 |NTE&E7)0 227
P(t-B I\QH 022 mol), KF (22 |ng, 0.38 mmol)
and 2 4 dLrﬁahgreppyrl di ne-5-boronic acid (21 ng} O0.11

mgas ) was.ﬂde@aﬁawi by| bubbhydrekyNhenfor § nmnw es anglag
t hen >eal @gr.@n@ )heat ed at 110 overnight. The m xture

3

]

|
T

t faallla¥a)
LI} C nmrirru

q

~

r—|;D

%

4

e . .
was 20— f+1+tered—and r-f-ed—by preparat

yi el d| 4- cHrofepo$- (4, 6- di chl or o- pyri di n-3-yl)
NEf4- | 2- Hiflieomatia no- et Holkydyoxyhrhrepl!] - N met3R
benzafr de Pyudin-3ng [ MHH] +: 478.0; tR=5.26 mi

2) 68/ WO 2008 0 PCT 008105 EX €| 8
428€£hl Or O- % H?egw h’ﬁﬂd é ?'}Yf yl )3%&&(2- hy dz.2x
-6

y-phenyl ) - I-benzam de (]—IN~ NC N Q Step

8A: 4-meth

4.8 orotrmu«sranéw-oxy-pr?ehxﬂ“?xw@ et - 3- (54, 5| 5- tet
amet hyl - Hyfidin3-y] di gxabor ol ARl y1 ) - benzani de A
I'nT Xt uye UI
3- br oho- 4-4cHaBeE- N- ( 2- met hyl -
bénZam deiluaeeetyl- 1. yéjmﬁﬁyx iil&i%) 4461 2.33
bi s( pi nac®yadieBe boron (0. 545 2.1 mml),
Pd(dppf)2CT2 (83 ng, 0.1 mml) and potassium
acetate(419 ng, 4.3 mol) in dioxane (10 nL) was

degassed by bubbling N2 fd&™@®P futes and then heat ed

40t RI0-3Q6 2ga 4l nemlipl Hid@R-3tyd)-932-B- fx;ctrroﬂyflpﬂab&y) Hﬁ@ﬁw N -methyl-
cooling to roomtenperature, the mXture di |

with ethyl acetate and \Aﬁ@ﬁ@%ﬁ%ﬂ?h wat er and bri ne

then dried over Na2S® ncentration-foll owed by
purification by silica g ol umnochr ondltbgr aphy

NC™ N f

Step 9A: 4-Chloro-3-(6-cyano-4-methyl-pyridin-3-yl)-N-[2-(3-hydroxy-propoxy)-phenyll-
N-methyl-benzamide

A mixture of 4-chloro-3~(6-cyano-4-methyl-pyridin-3-yl)-N-(2-hydroxy-
phenyl)-N-methyl-benzamide 8-1 (50 mg, 0.13 mmol), 4-bromopropanol (18 uL, 0.2
mmol) and K,CO; (55 mg, 0.40 mmol) in DMF (0.4 mL) was stirred at room

temperature for 14 hrs. Ethyl acetate was added and the combined organic layers
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eluting with ethyl acetate/hexane(1/4 up to 2/3) gave
4- chl oro- N- ( 2- hydr oxy- phenyl ) - N-

woreaoRsb4680 (4, 4,5, 5-tetranmet hyl -[ |, 3, 2] di oxabor BPCHOSR08/059438

10

) -benzami de (540 ng). M5 15 [M+H +: 388.1; tR=2.74
mn. (nmethod 1) Step 8B:
WBGW@?WHV'WQWQﬁﬁedloYﬁ?tNﬂzsop)ihfPfdPWf@d Py silisg gol g x

(RS G AR e 31 o s -
(b%g:as (@Eﬁsﬁb 4- mzethyﬁp)?ridm %W[zodﬁwumlp}oﬁ&p)zmrgq N-methyl-
hemiamldq:)m rdgh&xamplambdvnswmb 4B11;rgr2. 0 Bih. (methpgl 1)
Pd(PPh3)4 (15 ng, 0.013 nmmol), K2CO3 (90 ngy, 0.65

nmmol) in dioxane (1.2 nL), was heated at 95 C for 12

hrs. The mThxtdRbRingasnibolibdLllerd grépdréDAccording tettle Wrddedure
wat er and brine, dried (Na2SO4) and concentrated in
degaibed sbpveca gel col unm chromat ogr aphy (el uent: et hyl

25 acet at e/ hexane( 1/ £l 0 4/1)) vyielded

4- chl or o- 3- (6- cyano- 4- I-ﬁ]yrldm 3-yl)-N(2-
hydr oxy- phenyl ) - N- net Ryl > a (Rl) (68 ng). The
fol |l ow ng conpounds were pre:par ccdrfding to the
procedure described above. 69 WO 2008/ 124610

PCT/ US2008/ 059438 C Ai NOI i (RAE. A(R M

Rlmin) (RAI (MtH)+ nmethod 1 8-1 6-cyano-4-nethyl -

P- hydr oxy- phenyl 378.1 2.2 pyri di n- 3- yI 8- 2
B-hl pr o- 4- et hyl - 2- hydr Ryl 387 WS 27 & HPLC

pyridj n-3-yl 4-methyl}6- 8- i 1 uor orf®4*hyl -| (min) | Method
- hyd 0XYy- phenyl| 421 2 36 pyridin-8-yl 4-gyano-6-
B- 4t i 6lcyaicommidiyi- 2- hyzibydrehenyl 425 3 2. 3%19 1
p}&l d [‘,' §-'py+idi8-3@|6- cyanoprépag)-pényl 2- hy Gly-|6- %hyl -
89211225
9-2 6—chloro-4-methyl- 2-(3-hydroxy- 445.1 226 1
pyridin-3-yl propoxy)-phenyl ’ '
4-methyl-6-
9-3 trifluoromethyl- 2-(3-hydroxy- 479.1 2.33 1
pyridin-3-yl propoxy)-phenyl
4-cyano-6-
9-4 | trifluoromethyl- 2+(3-hydroxy- | 490.1 | 2.30 1
pyridin-3-yl propoxy)-pheny

2-(3-hydroxy-

6-cyano-4-methyl- propoxy)-6-methyl- 449.9 7.00 2

pyridin-3-yl phenyl
4-methyl-6- 2-(3-hydroxy-
9-6 trifluoromethyl- propoxy)-6-methyl- 4921 2.40 1
pyridin-3-yl phenyl
4-cyano-6- 2-(3-hydroxy-
9-7 trifluoromethyl- propoxy)-6-methyl- 504.1 2.34 1
pyridin-3-yl phenyl
Example 10

4-Chloro-3-(2-cyano-4-trifluoromethyl-phenyl)-N-[2-(3-hydroxy-propoxy)-6-methyl-
phenyl]-N-methyl-benzamide
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pyridi n-3-yl phenyl 4-nmethyl-6- 2-hyd roxy-6-m ethyl
8-6 trifluoronethyl- phenyl 435.1 2.41 pyridin-3-yl

wa2@pamsi6- 2- hydr oxy-6-nmethyl 8-7 trifl uor onmer¢myis2008/059438

phenyl 446.1 2.33 pyridin-3-yl Exanpl e 9 4-Ch
| oro- 3- (6-cya no-4- et yl-yrldl 3-yl)-N[2-(3-hyd
roxy-pro poxy)-p heny]-N et hyl -oé\b@mam' de C |
O~"OH NCNOI16 Step 9
4- Chl or o- 3- ( 6- cyano- thyl-yr| -3-yl)-N-[ 2-(3-hyd
r oxy- pr opoxy) - phenyi | ~perizam de A mi xture of
4-chl oro- 3-( 6- cyano 4- met hyl - pyri di n-3-yl) - N (2- hydr ox
$tep10A:p BEngrhd-4hshird N 2-(Seyziaory heoi@xy)-6-bikting-phBnvi3N-methyl-
E@I% ided- br onopr opanol (18L, 0.2 wmml) and K2CO3 (55

; rmol)lnDl\/F(O4n1)wasst|rredat room

et gl ot iy By e B0 ¥ St or
B@Fﬁouﬁaﬂ&%’ l@a’?@-ﬂ%ox%@fnﬁ‘edﬁ\ﬁ%@ﬁyl%Ntrﬁetﬁﬁttﬁrnzarﬂfdb?é 49\6€48.3
Na2SO4, then purifi'ed by silica gel col

mmOd)rﬁiem)gB)mpIW\/llélaﬂ inhp To this mShgddeddQCéJséﬁ Aex ahenid) B)d the
up.to 100% EtOAc to yield 4- _ o
RSP 458 S8 TR mAe B IHTE g anarimRlelyy Enarp o AL isHieg lpe

TREeR AR R, I Fiohior DG4 5% i hitfhed s gxigaoted with
gthel dcetalteo Wi egorganip tiyetlvayemehdy \ﬁmﬁredwatec andliheg brioe sbiation.

rocedure described above. C ~ ~ (RA Ex. A
&QQQ'PPP'CW%WPPE@PO(WW”? Hee S'%‘F Reyfiedgising column

@ﬁrS%QQ)BFa%hW Q%La’die%’t 6P 561% %Eh%(gcetat%(?o 0% e]tf?yl Lcetate in hexanes

giving 3-bromo-4-chloro-N-[2-(3-hydroxy-propoxy)-6-methyl-phenyl}-N-methyl-

benzamide (5.7 g, 76%). MS [M+H]": 413.9; tg= 2.29 min. (method 1)
Similarly, 3-bromo-4-chloro-N-[2-(3-hydroxy-propoxy)-phenyl]-N-methyl-
benzamide was prepared from the corresponding 3-bromo-4-chloro-N-(2-hydroxy-

phenyl)-N-methyl-benzamide (Step 3B). MS [M+H]": 399.6; tz= 2.21 min. (method 1)

Step 10B: 4-chloro-N-[2-(3-hydroxy-propoxy)-6-methyl-phenyl]-N-methyl-3-(4,4,5.5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzamide

A mixture of 3-bromo-4-chloro-N-[2-(3-hydroxy-propoxy)-6-methyl-
phenyl]-N-methyl-benzamide (5.5 g, 13.4 mmol), bis(pinnacolato)diboron (5.1 g, 20.0
mmol), PdCl,(dppf), (781.7 mg, 1.1 mmol) and KOAc (3.92 g, 40.1 mmol) in dioxane
(70 mL), was heated at 95 °C for approximately 16 hrs after degassing of the solvent
with a stream of nitrogen. The mixture was allowed to cool to room temperature and
then filtered over a celite pad. The pad was further washed with EtOAc. The
combined organics were washed with water and brine and dried with MgSO,. The
filtrate from this was concentrated in vacuo and the residue purified by silica gel
column chromatography (eluent: 20% ethyl acetate in hexane) to afford 4-chloro-N-[2-

(3-hydroxy-propoxy)-6-methyl-phenyl]-N-methyl-3-(4,4,5,5-tetramethyl-
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pyri di n-3-yl propoxy)-phenyl 9-2 6-chl oro-4-nethyl -
2-(3-hydroxy- 445.1 2.26 1 pyridin-3-yl

wWEe@pox4)e phenyl 4-met hyl - 6- 2-(3-hydroxy 9-3 PCT/US2008/059438

trifluoronethyl- propoxy)-phenyl 479.1 2.33 1

pyridin-3-yl 4-cyano-6- 9-4 trifluoronethyl -
[Br3Hpidioyabgpblanyphyl Aehzamied6.51g). PAS [MHHI- 31601 1; tr= 2.47 min. (method
6- cyano- 4- net hyl - 2-(3-hydroxy 9-5 pyridin-3-yl
b%opoxy)-6-nethyl- 449.9 7.00 2 phenyl 4-nethyl-6-

2- (3-hydroxy. .9-6 4 i {1 uor-nire = YD 5 O e A
492.1 2. 405'}14“'3@8(% ‘Eﬂ";r{t’?? &%o dépihe&ﬁéﬁy @5%3‘2?%%&@” REhidily-s
@4,8 shwekiraxiyl91,8, Ajdibkdboesi e i) Henzarhiap e )prépared. NIS-[M+H]":
504.1 2.34 1 pyridin-3-yl phenyl 10 Exanple 10
A6 toF 8—423@2—(03&&@%)4 rifluoronethyl-phenyl)-N[2-(3-
hydr oxy pr opoxy) - 6- net hyl - phenyl ] - N- et hyI benzam de

, / ,

-propoxy)-6-

mettwl—menwbak\ifmeﬁwmmmwmnyl I - N- rret hyl - benzam de
3-Brono-1-propanol (2.48 nL, 27.3 mol) was added to a
sol uti on oA ndxtufe of 4- chloro N-[2-(3- hydroxy -propoxy)-6- methyl -phenyl]-N-

br ono- 4- chl or o- N-g dr oxy- 6- me 2/ h eny Ig neth%l
peHyhi(4é 5 Btelramg! hy[tg %Z]dloxaborolan- enzamn e (206 mg,

mmol), 2-bromo-5-(irifluoromethyl)-benzonitrile (75 mg, 0.3 mmol), Pd(PPhs), (34.7
mg, 0.03 mmol), Na,CO;(190.8 mg, 1.8 mmol) in dioxane/water (9/1, 1.5 mL), was
heated at 95 °C for approximately 16 hrs after degassing of the solvent with a stream
of nitrogen. The reaction was allowed to cool to room temperature. The mixture was
diluted with water and extracted with ethyl acetate. The organic layer was further
washed with brine and dried with MgSO,. The filtrate was evaporated and the residue
purified by preparative TLC [eluent: 40% acetone in hexane] to afford 4-chloro-3-(2-
cyano-4-trifluoromethyl-phenyl)-N-[2~(3-hydroxy-propoxy)-6-methyi-phenyl]-N-methyl-
benzamide 10-1 (120 mg). MS [M+H]": 502.9; tz= 8.15 min. (method 2)

Similarly, 4-chloro-3-(3-cyano-quinolin-2-yl)-N-[2-(3-hydroxy-propoxy)-
phenyl]-N-methyl-benzamide 10-2 was prepared. MS [M+H]": 471.9; tg= 6.89 min.
(method 2)
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mol, Step 3B) in DMF (80 nL). To this was added K2CGO3
(3.3 g, 24 mol) and the mxture was stirred at room

wao eqopaeamtur e for approximately 16 hrs. At thi SPET/DE200$1€59438

reaction was neutralized with 1 N hydrochloric acid
and the m xture was extracted with ethyl acetate. The
organic | ayer was washed PP '5t water and then
br3-(2€([45 Ghlotd-8416-cj&ho T enetydpiidin- Blyll)ttfeasEle}A@&f@Vﬁﬁmbﬁﬁﬁe%oxy)-
and the residue purified using colum chromatograp

in a gradient of 50% et hyPTPREBICA t 0 60% et hyl
acetate in hexanes giving o}

3- brono-4-chl oro- N-[ 2- ( droxy-per\}ly 6- met hyl - phe
nyl ] - N-net hyl - benzamijde 7 g % . Al MeH] +:
413.9; tR= 2.29 nin. Axwethed~PN larly,
3-brono-4-chl oro- N gXYy - poxy) - phenyl ] -
thyl - 15 benzam d¥Cwa¥ prepar ed frém t he correspondi ng

Sty PR - A1 £ 04 R D3 ((B-P¥AB- DR sthyl-pyridin-3-yl)- benZO}/H -methyl-amino}-

phenylg N- met hyl -bénzam de (Step 3B). N5 [MF
iopicELidyi n. (method 1) Step 10B:

4-chl oro- N-[ 2- ( 3- hydr oxy- pr opoxy) - 6- net hyl - phenyl ] -N-m
et hyl - 3- (4 T2 agngture et 4-ahfero3-6-fyano-4-methyl-pyridin- 3-yl) N-[2-(3-

A TR o T -
phesiL) ahd Hﬁhﬂydm&ﬁé\?ea{@ Zkem(ﬁ asscgutldh?bf@oml Periodate (40 mg, 0.19

bi s( pi nnacol at o) di boron (5.1
PG i ctyshén) (2. 4(rﬁ8)1wé’s ar@:lediollbwadchy)rumndlumt) 0(nR)r|92 (3mg, 0.0096
40.]] rtﬁo?la%‘ i n di oxane % was heated at 95 C fo
APRbx B‘We Y8S KFEedi ¢ By, d’é@tggs‘!\f'tﬁd\” M sliged donpin and

a T t t
B D e b B Propl Ly I AT P o Gano-s
oelthyﬂ-eymmm-;% -ylHesnpayl]-wathyfahinbp phavesiestopiohie actoe1. MBEM+H]":

onmbi ned_organi cs were washed with water and brine and

&f‘?édth@Fﬁ"N@;é@@t ofifd filtrate fromthis was
Conce 1l e AN L LS g

silica gel
desiribbe abovdhexane) to afford 4-chl oro-N-[ 2-

(3- hydr oxy- propoxy) - gynethyl - phenyl ] -N-net hyl - 3-(4,4,5
, 5-tetramet hyl 72 WO 200 24610 PCT/ U82008/ 059438 ‘
[1 3, 2] di oxabor ol an- 2y o- ~- 59g). M

[ MtH] +: 460.1; tR= 2. 47 ning s)fL) Sinmlarly,
4-chloro- N-[ 2-(3- hydroxy propoxy phenyl] N- et hyl - 3-
47473, 5-tetranet hyl-|

3, 2] dijoxabor ol an-2-yl ) - benza » repar tr (min)
[N 4: 5 446R0; tR= 2| 42 nin. d 1) St(ng% othod 2
4- chl or o- 3- ( 2- cyano-4-tr|fl uor one hyI pheny| )- N rg

ydr oxy gr g Wn}&hw- yh: [Btzh n&foxycal\lfbgﬁyt/lpy rbenzam de

A it u 449.8 6.76
4- chl gr o- N-PPIPEHY dr oxly- pr oSERSY-RICAY: hyl - phenyl ] N
) 6-chloro-4-methyl- 2-[2-(hydroxycarbonyl)-
1-2 pyridin-3-yl ethoxy]-phenyl 458.8 713
4-methyl-6-
11-3 | trifluoromethyl-pyridin- | 2 12-(nydroxycarbonyly-— | 44, o 7.60
3y ethoxy]-phenyl
4-cyano-6-
11-4 | trifluoromethyl-pyridin- 2-{2-(hydroxycarbonyl)- 503.8 7.62

3.yl ethoxy]-phenyl
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net hyl - 3- 5, 5-tetranethyl -[1, 3, 2] di oxabor ol an- 2- vyl
06 ng, 0.45 nmol), PCT/US2008/059438
I

uor onet hyl ) - benzonitrile (75 ng, 0.3

(4,4,
de (2
2-brono-5-(tri
P

.8
tr (Min)

method 2
n.

f
Pd(PP 3)4 (3477 ny, 003 o), Na2CC8 (19
) KRS

h
8 mol ) in di oxane/ wat /1, 1.5 m}
d at 95 @ for appnoxi mat el Ry s af t f
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degas
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4 t r |4ﬁdyano-6mat hyI

MPH +: 502y19; tR= 8.

mriffupkorpdtiylypytidin: rmt%ﬁ %ygm’;ﬁg{ F?g
0

hyc

r oxy- pr
{1 51720
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DPOX
ny)7.85

S
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poxXy) r

| br ByéZ(Gyae%no qui
tHargmethik-RReniy || -

nof 15ty diprycap ry
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thyrphe

h>53|6.c8xy-

pr epare

pr&t7
d.

M5

3-(2
s

[ MHrH] +:
2008/

471.9; tR= 6

1 2261 FTINAUSPS/
{[4-Chloro-3-(6-cyano-4-ne

o%@& dg’f%g?

AV rlrhr

73 WO
485.9

-3 \Il\

6.96

enz

oyl ]
of f

Sl

m xt

ng,
di ch
per i

added f ol | owed
0.0096 mol).

- met hyl
~ O

{1

NC N 5
(6-

ure of
0. 07 nmol)

| or omet hane (0.R25
odate (40 ny, 10.719

@he m

with MeOH, stirred for

QLM k| éschlorO-éE%,e& B BuridrY SN N Sy-phenyl)-N-methy-

eertzamidepyr i d| n- 3- yI ) benzoyl ] - met hyl -

r opi

-am no} phenoxy) -
Step 1Exﬁnp|e 12

yano

hydr oxy- pr opoxy) - phscgyl ] - N-net hyl -

in-3-yl)-N[2-(3-

(

il
aiﬁol
I

heni ur@ (1
xture was stirred 15 mn,

15 mn and filtered. The

ri

pyr i di

AT

proplonlc acid O CI 0

PGy G RN B S H-BrOY SR gc) haRoxy)-

pentanoic acid methyl ester
4- chl or o- 3- (6- cyano- 4- net hyl - py

de 9-1 (30

“Yoand
tlon of sodi um

wat er
chl ori de

(2 g,
di |

(0.4 mM-) was

ut ed

onic acid 11-1. M

[ MeH] +:

am no} - phenoxy) - p

A mixture of 4-chloro-N-(2-hydroxy-phenyl)-N-methyl-3-(4,4,5,5-

tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzamide (100 mg, 0.26 mmol, Step 8A), 5-

bromo-2-chloro-4-methyl-pyridine (200 mg, 0.52 mmol), Pd(PPhs)s (30 mg, 0.026

mmol), K,CO; (180 mg, 1.3 mmol) in dioxane (2.5 mL), was heated at 100 °C for 12

hrs. The mixture was dried in vacuo in the presence of silica gel and directly

chromatographed on silica gel (eluent: ethyl acetate/hexane(1/4 up to 2/3)) to yield 4-

chloro-3-(6-chloro-4-methyl-pyridin-3-yl)-N-(2-hydroxy-phenyl)-N-methyl-benzamide
(120 mg). MS [M+H]": 387.0; tg= 2.27 min. (method 1)
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449.8; tR=6.76 mn. (method 2) 15 The follow ng
conpounds were prepared according to the procedure

walemsni4sedd above. CI N ,, O A MStR(mn) Ex. PCHBIM08/059438

(MrH) + nethod 2 11-1 6-cyano-4-net hyl -
] 79r|09|¥ g-vﬂ' thn%o‘)ﬂ-methyl amino}-

«.:acld Ih esiéb8. 8 7. 13 pyrl di n- 3-yl
ethoxy] phenyl 4-nethyl-6- 2-[2-(hydroxycarbonyl) 11-3

trifluor orrAtd1i9du-repyf4-dli1lnro 3I-&§Z-cf90fé @&etf’&\l—yyndm -3-yl)-N- (2 hydroxy-

et hoxy] - phen -cyano- 6- 2- dr oxycar bonyl ) -4
Pheny) d%k—m%x' pz pqa 198 mg,B2 mynqg)\z/ brgm@ methylvalerate (60 uL, 0.42

I T T .

Por[12- r(rilyathgv%éaart@way lalidddlaf ﬂwéloﬁ)h‘rﬂ)ﬂfe@fﬁ??m& fapwélwiar@ washed
506.9 7.88 et hoxy] - 6- net hyl - phen

Mtbmtﬁi dresktioy MOS| Dot Ryt aiicpcasy Lojurmn ceromatography eluted

;ggwga%eté{tglh?tégr?%xeﬁﬂ b%ng)t p% Bchﬁlg}? @1/ f-{@éa‘-Igro—73-%}chloro—4-methy|-
bl]rhcfuh G%)%&B%j LBy - éirhfﬂ\b} Eﬂgno&y)zp%no?b ¥did methyl ester 12-1 (50

et hoxy] - 6- net eny 8 2-‘cyano- 4-
Z@N@WdexW‘aﬁMr@ﬂ min. BAh&d 8) 17

Example 13
4-(2-{[4-Chloro-3-(6-chloro-4-methyl-pyridin-3-yl)-benzoyl]-methyl-amino}-phenyl)-
butyric acid methyl ester

0

cl ' 0
B "
o N7 ©

Step 13A: 1,3,4,5-tetrahydrobenzo[blazepin-2-one

To a solution of a-tetralone (10 g, 68.5 mmol) in anhydrous MeOH (175
mL), hydroxylamine hydrochloride (7.6g, 109.6 mmol) and triethylamine (15.3 mL,
109.6 mmol) were added. The mixture was stirred at room temperature for 16 hrs,
followed by removal of the solvent in vacuo. The residue was dissolved in DCM,
washed with water and brine, dried (Na,S0O,), filtered and concentrated in vacuo to
yield crude 3,4-dihydro-2H-naphthalen-1-one oxime (12 g). MS [M+H]": 162.1; tz=2.03
min. (method 1)

To 3,4-dihydro-2H-naphthalen-1-one oxime (5 g, 31 mmol), PPA (50 g)
was added and the mixture was heated at 120 °C for 4.5 hrs. While hot the mixture
was quenced in a slurry of ice and water and vigorously stirred until a precipitate
formed. The precipitate was filtered and rinsed with water to yield 1,3,4,5-

tetrahydrobenzo[blazepin-2-one (3.1 g). MS [M+H]": 162.0; tz=1.76 min. (method 1)

Step 13B:_4-(2-Amino-phenyl)-butyric acid methyl ester
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trifluoronethyl-phenyl ethoxy]-6-nethyl-phenyl 11-9
3-cyano-qui nolin-2-yl 2-[2-(hydroxycarbonyl)- 485.9

WG 2®8/1241hoxy] - phenyl Exanple 12 PCT/US2008/059438

5-(2-{[4-Chl oro-3-(6-chl oro-4-nethyl -pyridin-3-yl)-ben
zoyl ] - met hyl - am no} - phenoxy) - pentanoi c acid net hyl
ester 0 Clo®d3d, 5-|t¢t@hye‘fo€nenkp[slagpp|m2ﬁone (149, 6.2 mmol) in MeOH (8

@)d&h&%)ﬂtr)%tq&%wﬁégd gqege %)nxvag a Iﬁc? cb&.g n&l?xture \&/as st){rredo at
fboﬁmeﬂ{pgré}br(agom s QY -0 26 Py |f<3r at J&?ﬁti&)ﬁél‘fﬁ‘ (rhe doRe vJé% removed
tetra nmethyl-[1, 3, 2] di oxaborol an-2-yl)-benzam de (1

any DOI\/IQei‘ndmmbc wéteeiddaé\) Th&eorganic layer was removed and the aqueous

br onp- 2-chl or 0- 4- net h pyridin %ézoo 0.52 %,,
pHePEAsda led withgsat Bebben- aﬁﬁ@%‘yac aﬁi’s £ Ao (3. The gorbined

ﬁ@gh%%rsd\kg?é%hggmﬂa%é% d{?’%ﬁ \5 ? ﬁ‘tﬁ a&gngatfegrm\;gc oto

r’S. xture was ke presence o
sieldi c@-geiho-pREnd)-buagid acid ﬁht@ﬂ@ét@@({)md MB[\NsHHIJ cl@4gie ke=1.49
(eluent: ethyl acetate/hexane(1l/4 up to 2/3)) to yield
mlnlg'nethod 1)

chI or o- 3- ( 6- chI or o- 4- rrethyl pyrldln 3- yI) N-(2 hydroxy
A [}

PCT/ U’séoosuﬁ?g 438 St

o (2 ([ 4- off 500y éhECﬁP S sl <1p<§?r9 4 %mgwyﬁ iy DG (30

@g%/ g(}dliﬂi‘@rvn'ﬂy tlan rﬁ!g‘ H(')é‘i’l} wdé%ﬁ@éfM)(?%ﬁﬂﬁ@ﬁﬁ’érﬁll)&ﬁhﬂlc%tdmbthyl ester
xtu

W-3h¢ ot b rBrq b fatlhived by additiorngd diipgprogylethglagine- (4-nik2-5§ dneol)

ph N- net enzamj. de. (10 0. 28 I )
Suivs Urehisds Carmaleino (B0 adonas ey badh ey rqmdieg SR8 cgymiture
{vad Btk ath@rﬂ témpér)a urdfoPb h§% THe mW@ie Hak rflﬁrﬁ%r ﬁﬁuté@ﬁlﬂh DCM,
tenperature f rs Eth acetate was added
thshedomithi mmamdqmmcaog AW, hxmeeammsriwobvemﬁ\laks&mret
dried over MgSO04, then purified by silica g

EMICERER S .thqaﬁ'g# %@d@@aomw%qh'%w?nzoa@éwa@em?@x%Hetym?a'd
el bar S A 7w g iy (methos

pyridin-3-yl)- benzoyl] met hyl - am no} - phenoxy) - pent ano

mmam ne{2y3-Besh@h-chBrd-bérmdyOnetoyl-aniifid | fdvie b -butsid acid methyl
r8 52 mn. (nmethod 1)

es

To 4-[2-(3-bromo-4-chloro-benzoylamino)-phenyl]-butyric acid methyl
ester (1.04 g, 2.54 mmol) in DMF (10 mL) at 0-5 °C, was added NaH (152 mg, 3.81
mmol, 60% in mineral oil) in two portions. The mixture was stirred for 15 min at 0 °C
and 15 min at rt. After addition of iodomethane (316 pl, 5.08 mmol), the mixture was
stirred at room temperature for 12 hrs and was partitioned between ethyl acetate and
citric acid. The separated organic layer was then washed with brine and dried over
Na,S0O,. Concentration and purification by silica gel column chromatography eluting
with hexane/ethyl acetate (4/1) up to hexane/ethyl acetate (3/2) yielded 4-{2-[(3-bromo-
4-chloro-benzoyl)-methyl-amino}-phenyl}-butyric acid methyl ester (1.0 g). MS [M+H]":
426.0; tg=2.46 min. (method 1)
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Exanpl e 13
4- (2-{[4-Chl oro-3- (6-chl oro-4-net hyl - pyridin-3-yl)-ben

wQ oooBfi24sed hyl - am no} - phenyl ) butyric acid net hpdT/ES1008/059438

O d o CI N O 15 Step 13A

TG ool DW)%W@YHCBMQIV&%}' oride 17 69 105 &

nmmol) and triethylamne (15.3 nL, 109.6 mmol) were
added. Theamixtr & M%%(?ﬁbﬂohfoeﬂcﬁlbrd SEHPOYIR: FRETRBMMR]-bRENYI}-
16 hrs, 20 followed by renoval of the solvent in
twiracid methybesten(00am, di 18soinvb.cbis(pinBENEto)dikarbr (448 g, 1.76

m@@éﬁ?@ﬁ?ﬁ&'ﬁn Q@Sé[,tigwé %Sq% f%ﬁlii‘él% 81304347 mg, 3.54
b Bisas B AERALGESede SSUBATR, (cH3 Ahutelind then hestec

@der dedﬂycﬂ cm«ﬂtidnrta;@ﬁt"ﬁabrem Arso monxbmg(ts rgom ﬂetnpnmﬂu)e the
PPA rd) was added and the m xture was heat at
"uteel “Htf‘sethW\HWtéterﬁﬂd wasdedwith yyader anééorﬁeeth%aﬂed

Mérﬂ r(é%rfégmrgtfoe a:!h?j ﬁ@n@%@%& s‘{licg g;%P&ﬁ ari{ré %HoHa‘?cQ;raphy

é|uintge\mdeta9uboretaf§/ﬁ§kawe¢1h4 Wipte Q/Sggaye al(g {[nr&m%-"z (4 4.,5,5-
t et rahydr obenzo[ b] azepi n- 2- one VS [ MEH] +
tfgemeththZ]vl@Xﬁbcnola(wzeylhb@myll 8GtSI- emlmhenyl) butyric acid

B5ls87 QILA-RASHEbL SO VI 1,361 A5 b o538 (mefiod R

1, 3,4,5-tetrahydro-benzo[ b] azepi n-2-one (1 g, 6.2
owp | 1BFi A-(EACHIBro13-|6-cReRCL Rk M- idn Bl Hehza] Meth-dmino}-
- added and the mxture was stirred at room
e aciddpetbyligsterang at 70 C for an additiona
hr. The sol vent was renoved and DCM and water were

added. TheAﬁ?i’@HFﬁ & 4 @ylEd-chiere- ?r@h‘iaﬁédefa?mewleﬁ evrtldiggabagolan-2-

; . .
%?%%f:m?@%. Sih g#ﬁ{k thﬁgr ant ¢ g?tg?((?gq@ %d131\llﬁ“é'b1lgl)’ >
Wotrio-Dehio@-pysidined26 h@ZS%)mraagl pamﬁpr(@h@domoswaﬁ@p K.CO3
to vyield 4-$Z-am no- phenyl )-butyric acid nethyl ester

(66.79 038 Ml iniiakane (Odmi), wareateg! atdioR °Cerctaie. The mixture

e BifBaRet a firation by BrepaHGUS 8 Yieltb-% 4y loro B ghloro-4
wethgl- m&rdmzia yg-"o%ﬁfoy ﬁ@etﬁylt&nﬁm@} ATDC?AH)!BD%\' i8 8BidNathy! ester 13-1.

chl ori de
MS [M+H]*: 470 9; tR—8 41 min. (method 2).
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m.) cooled with an ice bath, was added
4- (2- am no- phenyl ) -butyric acid nethyl ester (0.85 g,

wa2ebstewh) , fol |l owed by addition of PCT/US2008/059438

di i sopropylethylamne (1 nL, 5.6 mmol) slowy. Upon
the conpletion of the addition, ice bath was renoved
and the mxture 15 was stirred at roon1tenperature for

12 hrs. T ' f '

wmshed wi ¢ Toelad iFRap e oifeei by B procedpre
duseribddpdé. and concentrated to yield

4-[ 2- (3- brono- 4-chl or o- benzoyl am no)e phenyl ] -butyric
acid nmethyl ester 1.8 . t: A411.7; tR=2.45
mn. (nmethod 1) 20 St& ; o
4-{2-[(3-Brono-4-chlg '
-butyric acid nethyl est el
4-[ 2- (3- brono- 4- chl or o- benzoyla no) - phenyl ] - butyric
acid nmethyl ester (1.04 g, 2.54 mmol) in DW (10 m-)

at—0-5-—C—was added---NaH (1:1_ it e 3—8% '|||ul, 60%-+t

erlal oil) int portions. The MBxture Mas U ©thod
?‘E? 15 min at 0 05 and 15 nin 4MHY  proen & LG Betno

%1r n§?msggﬂw 'ngf.gglgg: 1§7¢9§ né &a? "2
pra.pit | Ofegariaed WRANI-BytuN-33F €t 4t eagnd Fi yoc aci d.o

Tho cdoanarat ad AN ~ aVer—was thon warhand +hh et o
LILILA Y2 \t AT AT o\uU \w a1l Ullll O |u A\ | tll\tl' VVCA IICU VVI CIT MT 1T 11C

a{lg3dr4ﬁ!iar®d@trlflumml p@itiednt r a i@y apdggyrificatjon

by sijlica gel col Mim chronmat ograp y'elu1|ng W th

hexane erar e ffo hexane[ et hyl |acetate
() rersa ot PETIAIRIS0 sose | s >

4- chllor o- benzoyl ) hethvl am no]l- phenyl }+butyrilc _acid

met hyl ester (1.0 g). M5 [MtHl +: 426.0; tR=2.46 nin.
(method 1) 77 WO 2008/124%%9 E%ﬂ/U82008/059438 St ep

13E: 4-(2-{[4-Chl oro- 3-(4, tetramethyl-[1 3

2| H D 4Sdard-3r(6 Zhiprg-4fmeetiadyplytidin-3-yl)-benzoyl]-methyl-amino}-phenyl)-
npthyl-anino}-phenyl)-butXLb%C%ghd met hyl ester A

m xt ure of

4-{2-[(3-brono-4-chl oro-benzoyl ) - nethy
- butyric acid nethyl @stex (500

bi s( pi nacol at o) di bor oh (! |
Pd(dppf)2C 2 (69 ng,; &
(347 ngy, 3.54 Mo dloxanE ( -) was degassed
by bubbling N2 for' 5 %1nutes and then heated under
seal ed condltlon to 95 C for 14 hrs. Upon cool i ng to

met hyl - am nol - phenyl }

O

2]

D-am no] - phenyl }

gw&wn%b&ﬁ@%adConcentratlon and purlflcatlon by S|I|ca

gel col um chromat ography 10 eluting wth ethyl

acet at e/ he 4 X rorgR-(6hidrSN-B&¥@-pyridin-3-yl)-benzoyl]-methyl-
4-(2-{[4- Cﬁﬁ%ﬁo 3- (4, 4%5 5. P-py yl)- yl)-

aninoaneehy)bytyric3icR] rdetbxlaa:»mrdl?»ahégzﬂgl 0.0 iempe)) Wasrisseimed in
enyl a y r as.a
PRI SR B f3EhSs BB | R aPoH .1
mL) was added and the mixture was stirred at room temperature until LCMS indicated

that starting material was completely consumed. The mixture was acidified with 1N

HCI until pH ~ 5, MeOH was added and purified by prep LCMS to yield 4-(2-{[4-chloro-
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Step 13F
4-(2-{[4-Chl oro-3-(6-chl oro-4-net hyl -pyridin-3-yl)-ben

waQeooBl124sed hyl - ami no 15 phenyl)-butyric acid neCTyE2008/059438

ester A m xture of
4-(2-{[4-chloro-3-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxabor
8(88hidro- yinaetmwwhh Wﬁﬁéﬁtbyl}iiﬁbﬂ@} aﬂ)ah@whénmbwwccac.d 14-1.

acid nethyl ester 0 ng,

MSdlv-HE- éﬁﬁ@rta—ﬁm rmnnethraedag 0.13 mmmol ), Pd(PPh3)4

(6 ng, 0.005 nmol), K2CO3 (36 ng, 0.18 mmol) in

di oxane (0.6 nL), was heated at 100 C for 12 hrs. The

m xt ure 20Thallipwingfcorpoahdswera prépdreédihtaardiby tohe procedure

LCVMS to yield 4-(2-{[4-chloro-3-(6-chl oro-4-

AestRhed phovedi n- 3- yI ) - benzoyl | - net hyl - ani no} - phenyl ) - bu

tyric acid nethyl ester 13-1. M |

tR=8.41 mn. (methoél 78 WO

PCT/ US2008/ 059438 Thg | olyi n

prepared according ta the pro
(
I

conmpounds were
e described above.

0O G 0 NAO Ex. A (MHpot HPLC Met hod 13-1

6-chl or o-4-net hyl -pyridin-3-yl 470. 9 8.41 2 13 2

6- C ano-4-nethy|-py3;gin-3-y| 461. 9 g j HPLC
4- &fang- 6-trifluoro hyl - pyri di n- 3t +2

13-4 4 wethy!-e-trif!uo?ongghy!-pyr ﬁl % ﬁn. \gthod
2 54-EExarrp| e6-fb&h|oro 4- methyl pyridin-3-yl 456.9 7.33 2
4-12-{1@ chioro-4-netiy ridrmn=3-yt)-ben
o2 HeiP g HELOtpt pyrdropt s b St b7 1 G
N €4 ~2N| 10 &t -3-

) % 3{ b m@ cfyanc}ﬂﬁ\nethﬂ pyrdnpl | 82 097 ) 2
zoy4-h- n[ethamrﬁ tmﬂ&:eromethyl -pyridin-3-yl 502.1 7.77 2

Example 15
4-(2-{[4-Chloro-3-(3-cyano-quinolin-2-yl)-benzoyl]-methyl-amino}-phenyl)-butyric acid
O

OH

Step 15A: 4-{2-[(3-Bromo-4-chloro-benzoyl)-methyl-amino]-phenyi}-butyric acid

To a solution of 4-{2-[(3-bromo-4-chloro-benzoyl)-methyl-amino]-
phenyl}-butyric acid methyl ester (1.11 g, 2.6 mmol, Step 13D) in THF (8 mL), 2N LiOH
(6.5 mL) was added and the mixture was stirred for 2 hours at rt. 1N HCl was added to
the reaction mixture to yield a pH ~ 2 followed by extraction with EtOAc (2X). The
combined organic layers were washed with water and brine, dried (Na,SO,) and
concentrated in vacuo to afford 1.1 g of 4-{2-[(3-bromo-4-chloro-benzoyl)-methyi-
amino]-phenyl}-butyric acid as a white solid. MS [M+H]":411.7 ; tg=2.57 min, (method
1)
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phenyl)-butyric acid
4-(2-{[4-Chl oro-3-(6-chl oro-4-net hyl -pyridin-3-yl)-ben

waQeooBji24sed hyl - ami no} - phenyl ) -butyric acid nmet PgT/USRDE059438

13-1 (9 ng, 0.019 nmol) was dissolved in 15 THE (0.2

Sleb @89 4.k Ml o(DertGoHenrolBre RS HIno PR -bullAbBcid tert-

extira I N LIOH (0. I5 niL) wasS added and the m xture was

kutylrestel at room tenperature until LCMB indicated that

starting material was conpletely consuned. The m xture

was aci di f Ted opplet selutipn (ACIC) wh#+{2- [(§+brom5-4 -qiamptbgpzoyl)-methyl-
and purified

Srs pparoamitbig =5 (b7 S0 mgh s B FIs RE 61k oxaly
éwl&rﬁfec(hlﬁrrgt 45 G i e écﬂ)‘eﬂ dsopw d6. bﬁszr%kltl]ré W%"S Qﬁﬂre@ﬁﬂ room

no} - phenyl)-butyric acid 14-
Eng@ratune. fof 4rbviredcadperitreted ol \Jaoum algd mdrqsolya«ﬂm amélyérous
glrepared accordl n%to t he Procedure 5 descri bed

Bogremaghang (Sepl), A solutignigf t-putapgl (960 Mg, 1Mo cn eRpygrqus DCM
%D%w%é%fégi n%jh% iRV QstitrelBt ok R defittrebvénight. After
dituieh Kwt.h-[ﬁ)m rthé imbaoneiswashey withi sraﬁ RaplCO42hd bride,8Ried@ over

1436cano4math%®t-pyr|d|n3 448.2 6.97 2 L14-4
Nac%:n&lieesaﬂ and censeptiatedy Purfcetion hy siliga g&fgolupnzchygmatography

@@g@ f%zfa'@ﬁ 8/ 4 _with gradient up to BtQAsHexanes 1/3) afforded 1.1 9f 4-(2-

[&yibg?m n%mmsauio»r)bwtwaﬁqmlﬁﬂenﬁ} -béthrid addterPbutylNster as a
ep

doloriess (08 - BroibtHI: drabmeot) beHzb{f|; }==Rel0hygin, Gmethed 1)pheny! -
butyric acid

Step 15C: 4-(2-{[4-Chloro-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y)-benzoyl]-
methyl-amino}-phenyl)-butyric acid tert-butyl ester

A mixture of 4-{2-[(3-bromo-4-chloro-benzoyl)-methyl-amino]-phenyl}-
butyric acid tert-butyl ester (1.0 g, 2.14 mmol), bis(pinacolato)diboron (816 mg, 3.21
mmol), Pd(dppf).Cl, (125 mg, 0.1117 mmol) and potassium acetate (629 mg, 6.42
mmol) in dioxane (20 mL) was degassed by bubbling N, for 5 minutes and then heated
under sealed conditions to 95 °C for 14 hrs. Upon cooling to room temperature, the
mixture was diluted with ethyl acetate, washed with water and brine and dried over
Na,SO,. The filtrate was then concentrated and purified by silica gel column
chromatography eluting with ethyl acetate/hexane (1/4) to yield 4-(2-{[4-chloro-3-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzoyl]-methyl-amino}-phenyl)-butyric
acid tert-butyl ester (1.1 g). MS [M+H]":514.0 ; tz=3.24 min (method 1)

Step 15D: 4-(2-{[4-Chloro-3-(3-cyano-quinolin-2-yl)-benzoyl}-methyl-amino}-phenyl}-

butyric acid tert-butyl ester

A mixture of THF (0.5 mL) and water (0.133 mL) containing 4-(2-{[4-
chloro-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzoyl]-methyl-amino}-phenyl)-
butyric acid tert-butyl ester (70 mg, 0.14 mmol), 2-chloro-3-methylquinoline (24 mg,
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To a solution of
4-{2-[ (3-brono-4-chl oro-benzoyl ) - net hyl - am no] -

w@b@agtdeibut yric acid nmethyl ester (1.11 g, 2.BCTHT81008/059438

Step 13D) in THE (8 nL), 2N LiOH 15 (6.5 nm-) was
added and the m xture was stirred for 2 hours at rt. 1
0l 1REIhmods Paigdba); (D1 ine0.0e26ainhdl)) Pmmt)waﬂt(w n)g e)laiz4ammbl) and

- 2 followed by extraction with Et OAc Xe)ﬂ'l .
KERL2A &, GrymAIad. vay brlblegwith Naémédnmmd Iaeat%dwat 70 °C for 6

! e i REWSOBRRSA MR BEDAS HSROS L Sihdr Y BEHE e

Nd,B0LY 3ﬁ&é@ﬁﬁd Bortdeh@ated e NaRY! PuRtddtish by silica gel column
am no] - phenyl }-butyric acid as a white solid. M

FhveHptogsaphy TeluentrEt@As/Hexanes: (1 e withdgragientlyp ®UEtABc/Hexanes:

iﬂ? %‘efhﬁégé %gcﬁg 8%%3‘@2%%%@1@85 “UkbereY I meRy-pmino}-
5 fHu?yr@‘é'ch tEﬁ-rbhtyI Btk M8>3 gmm)wo; g@gs,% %b%d 0.

br ono- 4- chl or o-benzadyl )
an1no] phenyl} butyrlc acid (1.07 g, 2.60 nnDI) in
WChibEo-F(3-cyancaduinol -2l -benabel]-fiiktidA-amiino}-phenyl)-

§ut%)c£'{§|) was added dropwi se. The m xture was stirred
m tenperature for 4 hours, concentrated in

vacuo and sebiscalis (o bl Lol e
@Wﬂfw%ﬁlc@@M teftDuth-dsteP@ 03 @b IMEmbl) vadi SXitrtld By Mxture of

stirred at roomtenperature overni ght. After dilution
RCMh(OsomL) @MTFIA)(@ ama-)\ierst hvas?h@dnwurmwsacom@H@EdMSSolved in

Rsoband e %Ibﬁf?ﬁ‘llr%@g%% Rl A EOsER Cprampuinolin 2 v)-

BENR h?ﬁ@g@&» I i I e

to E?%A Iﬁﬂg(gﬁneos%ﬁ% af ordedﬁilillv{JS?JN;I @-'{g(%?g’?ﬁ'd%'n’
(ni&ghbat do- 4- chl or o- benzoyl ) - net hyl - arri no] - phenyl } - buty
ric acid tert-butyl ester as a colorless oil. M5

[ MkH + (fragnent) 4117(Ef tR=3,10 mn, (nethod 1)

15 Step 15C ple 16

4-3-2-{4-ehickd- B—l(@cﬁar(o‘lfl-ﬂl&h)ﬁlr)?rﬁﬂlﬂi-@%tﬂ’é)‘llzo&l]lmgth?ﬂ&hm&}ib%ethyl-
ol an-2-yl) - benzoyl I Srﬂ){ am no% an/ I) butyric

acid tert-butyl edtEPO% iQRigagd ethyl este

4-{2-[(3-brono- 4 chl or o- benzoyl ) - net hyl - am no] - phenyl }

- butyric acid tert-batyl. ester (L\Q/é* 2,14 mol ),

bi s( pi nacol at o) di bor ‘ 217 ol ),

Pd(dppf) 2C 2 (125 rm 34 and potassium

acetate (629 ny, 6.|42 20 Dd ) i oxane (20 L) was
degassed by bubb¥¢ngNN2 for 5 T nlUtes and then heated
siperos ealeg-CARM-Bi(0R5atR4-ARetify1 b Pfidid-4- Wﬁenzwpmethvl amino}-6-
coollngto roomtenperature the mxture was dilTufed
methyl-shenoxy ) prapighis acigalhd@ster t h wat er and bri ne and

dried over Na2804 The filtrate was then concentrat ed

and purifi @@Iawlb@'w ptc%r(zg&rl chlorarAmt6-srRnsnéstvipiydin-3-y1)-
ﬁéftg?&/@-?ﬂf%c\%]f?@ }%l met?\ te%/o!?y Xpa}grﬁo i(::L /aé% (lié:b |¥1|ge 695 mmol) in

DCM (15 mL) was added oxaly! chloride (45.2 uL, 0.52 mmol) and 1 drop of DMF. The

solution was stirred for 30 minutes before addition of ethanol (5 mL). The solution was
stirred for a further 30 minutes at which time the solvent was evaporated and the
residue purified by preparative TLC [eluent: 50% ethyl acetate in hexane] to yield 3-(2-
{[4-chloro-3-(6-cyano-4-methyl-pyridin-3-yl)-benzoyl]-methyl-amino}-6-methyl-
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(4,4,5,5-tetranmet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl ) - benzoyl

W@ 2008t1Mpl6 ami no} - phenyl ) -butyric acid tert-burgl/USRDE059438

(1.1 9g). M5 [MtH +:514.0 ; tR=3.24 min (nethod 1) Step

15D: .

rhenexy)fromdbio aoid BthyBegtgmtol glaomoy). iV IMFN] bégR4 ikt SABMIN.

(Ee(l -%{Q&no}- phenyl)- butyric acid tert-butyl ester 30 A
j&fh of THE (0.5 nlL) and water (0.133 nlL)

cont ai ni nGsithiibey, {3[- ﬁé[éﬁ&h@rﬁ% -dyAnd-6- tnﬂuoromethyl pyridin-3- yI)-

5, 5-tetranet hyl™- 2] di oxaborol an- 2-yl ) - benzoyl ] - net

Hrqrizoﬂhmati}yl—axhen}tbhendwl gnopmmaucuﬂ dtiyltestent| §42 vesst wepdred. MS

3%, 0.14 mm% 2-ch| oro- 3- net hyl qui noline (24 ng, 81

N 6 587 22145 7ﬁ@?*ﬁd§%b%‘? $59438 0. 125mol ),

Pd2(dba)3 (11 ng, 0.012 nmol), P(t-Bu)3HBF4 (7 ny,

0.024 mol) and KOH (28 gy mQI §7mol ), was bubbl ed

with N2 for 5 min and then %eated at 70 Cfor 6 hrs.

iAo hiare 3u(B &-dieRiorginyiidiac-wi-benzey i melkexienen-amingl-agetic acid

and brine, dried (Na2SO4) me,.| ;éﬁé,ed and concentrated

in vacuo. Purification by sillica colum 5

chr omat ogr aphy (el uent EtOAc/FbIgé 1/ 4 wth

gradient up to Et OAc/ Hexf yl/el ded 20 ng of
4- (2-{[4-chl oro-3-(3-cyano-
hyl - am no}- phenyl) - but'y¥
539.9 (M+tH)+; tR = 2.
4- (2-{[ 4- Chl or o- 3- (8" cyano- qui nolln-
hyl - am no} - phenyl )- 10 butyric acid
4- (2 {[4-Cnhloro- 3- (3 cyano qU| noI|n 2 yI) benzoyl | - met

b Al_felhlogeidiZAmetimxypheayad-(44 150 amettyl-Hs3, aldigxalpprolan-

b-anQaﬂ ) was stlrredlnamxture of DCM (0.2
%‘)‘)—an'd#ré—[- A (0.2 mM-) for 1 hr. The m xture was
concent r atﬁ%dxtgéeso?f%' Br5R0 AchidE S 2RE R DheRA)-BhBRRR (2 g,

LCMS to

886 2m{lt5|4St©b|2Bl) Bistpindcdiataiibdioh (2023 §-878 mmolp Pd(dppf)ZCIz (342
benzoyl ] - net hyl - am no} - phenyl )-butyric acid 15-1.
Mk 19 4. m@gl) gpotagsiRey aoBatei(ih.72 g ﬁé@moli)n Fioeamng| (40 m) was

RO g i3 SRR S I THLIBME PP Sieo

é’&idﬂloﬂt@ﬁb € $drei4 Heb. @borﬁ\'cocﬁ?n{}'% Moﬁt Rhptfure, the mix was diluted
3-(2-{[4-Chl oro-3-(6-cyano-4-net hyl - pyridin-3-yl)-benz

wifth pthiresrdetdte and wedhegl with water and brine, and was dried over Na,SO,.

utyl ester. M
Step 15E
-yl)-benzoyl | - met

Concentration and purification by silica gel column chromatography eluting with ethyl
acetate / hexane (2/3) gave 4-chloro-N-(2-methoxy-phenyl)-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzamide (2.3 g). MS [M+H]":387.8 ; tzg=3.15 min. (method
1)

Step 17B: 4-Chloro-3-(3,5-dichloro-pyridin-2-yl)-N-(2-methoxy-phenyl)-benzamide

A solution of 2N Na,CO; (5.85 mL) and Pd(PPh3), (340 mg, 0.29 mmol)
was added to a degassed mixture of 4-chloro-N-(2-methoxy-phenyl)-3-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzamide (2.2 g, 5.85 mmol) and 2-bromo-3,5-
dichloro-pyridine (1.47 g, 6.44 mmol) in toluene( 30 mL) and EtOH (6 mL). The
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nmet hyl - phenoxy) - propionic acid ethyl ester To a
sol uti on of

wW@2{084%4646 chl or o- 3- ( 6- cyano- 4- et hyl - pyri di n- 3PgT/PS208%059438

benzoyl ] - net hyl - am no} - 6- net hyl - phenoxy) - pr opi oni ¢
acid (160 ng, 0.35 mml) in DCM (15 nL) was added
byl wahetddigt (065C3ol12 RrsD pdiodlirtd rdorfl tépeéthtukdyithe

The solution was stirred for 30 nm nutes before
gdute was dliutast withnethyl (@Betate andrwasheg with wmemw brsrta ppewas dried

f t 0 t t whic t.
oSl A SR niRoe S hean™hye Bie Bker i Bac,
g%&g%é%@& with&oRE I@()!) ReehaR difers )§i%fbe‘] 6 tgQ)f341Lc§lj'lllcﬁlo-3-(3,5-

{[chloodrbyridin-3-y(}eN-(3ranethosy-phemy)-bempamitien-\3S YW1y HH 208 Oy t3=3.03
net %g am no} 6-met hyl - 82 WD 2008/ 124610

(088189 059438 phenoxy) - propionic acid ethyl ester
16-1 (125 ng). M5 [I\/H—|]+ 492.4; tR= 5.45 mn.

zicm?rrcgb' 8ldichioro-pyridin-2-

30¢“C-a@dnm9ﬂW| gsteret hyl - ani no} - phenoxy) - pr opi oni ¢ aci d
et hyI ester 16-2 was prepared. M5 5 [ MtH] +: 532. 2;
t R= 30. 78 trpré-chloret3H@H- @phlo@midlrezw -N-(2-methoxy- phenyl)

beiaen @) LR e (€8 e alo it He B! ol el o

i?r{ rﬁlnepal\)ll)\wés %de@i%n@lthé\lmg(tare%a%ps itré&%or 25 min at rt. Upon addition of
| or o-'N- ( 2- met hoxy- phenyl) (‘ 4,4,5,5-tetranmet hyl -

brd%n@ﬁeihyiwaabatecéﬂ apk, (22 yinel Mrahmde wAs rgtistedi aeroofn temperature

g- br 4-chl oro- N- (2- met hoxy- phenyl ) - benzam de (2 g,

5 18%% Agigiion <§t'\é$0*2é9 3 )8 fallpusdyoltionrasd pezf'ez%on on
grepérazige m@to aﬁgr‘dj[ﬁép%grg g&%@é%hlo ?yr%ln- -yg?a%ln}oy amethoxy-

potassi um acetate

phenw\)asmnd]egmﬁsedldbryetbwbb{elrng-1thr ough N2 for 5 mnutes
and then was heated under sealed condition to 95 C
for 14 hrs. Upon cooling to roomtenperature, the mx
was di | ut e&he‘f&llbﬂm%tdwpoﬁﬁg bR ﬁ%ﬁar@@%@@dﬂdlﬂbqﬁth\é@r@&dure
and brine, and was dried over . 20 ConCentration
dasbrqbadlabo\zfatl on by silica gel colum chromatography
eluting with ethyl acetate hexane (2/ 3) gave

4- chl oro- N- ( 2- net hoxy- prfény 2495 5-tetranet hyl -

[ 1, 3, 2] di oxabor ol an- 2- s 3 9. M8
[MrH] +:387.8 | tRe3. 15 MR, (retdod

Ex. R, (Ml\ﬁlra . tr (min)2method
17-1 acetic acid methyl ester 478.6 9.92
17-2 ethyl 434.7 8.73
17-3 4-butyric acid methyl ester 506.7 8.68
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1) 25 Step 17B:
4- Chl oro-3-(3,5-di chl oro-pyridin-2-yl)-N(2-nethoxv-ph

we@pooB)24senzam de A solution of 2N Na2CO3 (5. 85raizpSzngl059438

Pd(PPh3)4 (340 ng, 0.29 nmol) was added to a degassed

m xture of 4-chloro-N-(2- g p\ Tfphenyl) 3-(4,4,5,5-
tetranmethyl -[1, 3, 2]di oxaborol an- ) -benzam de (2.2
¢+-ChlogBNryslopraamids-(3, @ﬂ@h@repmdlruzwﬁ%%npmmphen )tberrzamide
g, 6.44 mol) mtoluene%so ) EtOH (6 nL). The

83 WD 2008/ 124610 PCT/ USEODS grxture was

heated at 100 C for 12 hs nqp gtoroom
tenperature, the mxt Wi t h et hyl

acetate and washed w-tHonl an@l b ne, and was dried
over Na2804 After frltratr on and concentratr on the

EtOAc (3x) I\/e0—| and ether to yield 1 6 g of
4-chl oro- 3763, sﬁrsﬁensron of3 bromo-4-chloro-benzoic acid (10 g, 426mmol) in

g@hloro pyridin-2-yl)-N(2-nmet hoxy CP benz
P S R e A e "i'7=@43 mol)
WQ%' - n%r@?’e \%agh“%nlsﬂﬁg? BY, rrobm tgmﬁe?élﬁzrrel? “rzz%& %8& To

et oxy- phen ace ester

éenidehﬁét@diﬂo {idlds- dﬂoﬁrhi—@bmotbytﬁérdbia-a%myrhethwe(s&rmetahﬁﬂyw Bhlid
enyl )- benzam de mol) in DVF (0O
U055 &5, YR (i, . 6,28 (RHos), 78008, Pre)i ARl H Dish 38

added and the m xture was stirred for 25 nmin at rt.

SR & d EhRR-Y | BedP¥R! dcid

t

hethyl estdi t i on of MeOH (0.3 nL) was fol l owed by
filtration and purification on 15 preparative HPLC to
af ford A mixture of 3-bromo-4-chloro-benzoic acid methyl ester (3.13 g, 12.6

chl -di chl_aro-pyridi n-2-yl)-henzo Ig]-%z-m
R i RIS HRATGR T8 S TPl RS h{UpoT il i o 30Ol
fral j
Koo Goodsnd bR MR (ST ) S RpiiRg oS Rgaeli Aty & fdh92 hre.
RRe Mixturetvira s partitjonee bbgen (i celate lahd vaaere Organiclager was

net hyl ester 478.6 9.92 17-2 ethyl 434.7 8.73 17-3
ZepRipipdi wadier avitheraisn beag. gried guerMgS@g After filtration and

concentration, purification by silica gel chromatography eluting with ethyl
acetate/hexane (1/9) gave 4-chloro-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
benzoic acid methyl ester (3.5 g). NMR (DMSO-dg), 6, 8.19 (1H, d, J = 2.1 Hz), 7.99(
1H,dd, J=2.1, 8.4 Hz), 7.58(1H, d, J = 8.4 Hz), 3.85(3H, s), 1.31(12H, s).

Step 18C: 4-Chloro-3-(3,5-dichloro-pyridin-2-yl)-benzoic acid methyl ester

A mixture of 2-bromo-3,5-dichloropyridine (2.72 g, 12 mmol), 4-chloro-3-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzoic acid methyl ester (1.78 g, 6
mmol)), 2N Na,CO; (9.0 mL, 18 mmol), Pd(PPh;), (0.35 g, 0.3 mmol) in
toluene/ethanol (30 mL/6 mL) was sealed and heated at 90 °C for 12 hrs. The mixture
was concentrated and partitioned between ethyl acetate and water. The ethyl acetate
layer was washed with water and brine and was dried over MgSQ,. After filtration and

concentration, purification by silica gel chromatography eluting with ethyl
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84 WD 2008/ 124610 PCT/ US2008/ 059438 Exanple 18

4- Chl oro- N-cycl opropyl - 3- (3, 5-di chl oro-pyridin-2-yl)-N
WO ¢@stetehdxy- phenyl ) - benzam de clc y o N\ | POI/0S1008/059438

Cl Step 18A: 3-Brono-4-chl oro-benzoic acid nethyl

ester 5 To a suspensi on of 3-brono-4-chl oro-benzoic

aasitatehdkar®(5/98) gavendhlorb!B-(3MeEIchIGARS ridln)}-2-90bkALbivh i methyl

ice bath, was added acetyl chloride (30.4 m, O0.43

egden (1. %H)OM\‘E 64 + Hhe3 1516« truT 8.5RAsnin froathedi2) red at room

tenperature for 12 hrs and concentrat ed to yield

§fepr1§5§)-44%ﬁ|§} Q%&- ﬁ_g’g;‘ IS 3Gk S Rt ester as a yellow

s),

1.8%1( 1H, b)-’\sr’\}iktw?e' oﬁzlﬁ-ﬂFl_hS Ec))and wast)e ((;? mL) c)ontalnlng 11 cRIoro 3-(3,5-

d‘ncl%ﬂoodﬁid% 2-61) 6e§zo’§:‘ é&& h\%’fﬂ%ﬁ bytbr (137 8,524 ﬂin%i%)ﬂf QORI (0.68
yl)-benzoic acid nmethyl ester A m Xture of
3- 16 brol)-veds sirmed eé roooi tenmaraiunee‘bhyl hrss {Tée ngigtuteSwags acidified

pi hac to)dlboron 4.79
?H#o%trangé&%‘(eabé%y%ateo qjganic g Yﬁw«% washed wih negnggvater
i g ddt T ralioh T cceeEnon (B3 AAR 03 BT pyRlin2
edrizpic smikdsad ahite goliagtl girg). KIS E1)'t 39 €6, Was7.04mar @tetiohd 2)
washed with water, brine, dried over MySO4. After

) concentratlon purification by silica
Gomegthg Mhamige hy| acet at e/ hexane

(1/ 9) gave
4- chl or o- 319 8 mixtyresofiZamethnsyanine (3 93248 MY A ERO mL) and

%H@gg@g 2@{32@1 8@%%&}@%{% oS! tﬁ%ﬁﬁwgrsﬁ?zr%) (5./6”55(28 Q mpoh was
adtledHrepwisd at B. Ahbhlixture WS Aefltkeddat 65 °€ 18r 4 hi¥Zand subsequently
3.85(3H, s), 1.31(12H, s). Step 18C

garcafieated gL\&ue- di chl or o- pyri di n-2-yl ) - benzoi ¢ acid

hyl hl
U575 o2 By 81T 8 o5 30 e i A B BLE L 6 B v
caNdwto- d°cland33rz‘g ét@«@b%el ﬁﬂmﬁfo?masbeﬁﬂée Idfopasiddumal Ny |
ester (1.78 g, CxB (9.0 n., 18 nmol),

MOPPI’@M Tpe nﬁﬁug was slrmdtibm hmat & 6], ltreamdhetchda(mlll fr(OBOthe

Bt Eop R oRER T DL B milac dropme abaaoGi: o e

sérmalof 26 iRt erh@nﬁ&tmt s stiffa8 aﬁgf&ogmﬁwsﬁ& St refI @Y RF 24
washed with water and r|ne an dried over MpSHA

ddeanehed inl watet (100 ndr)dnd extracted with ether (3x). The combined organlc
layers were washed with water, dried (Na,S0,), filtered and concentrated to yield 4.1 g
of cyclopropyl-(2-methoxy-phenyl)-amine as an oil which was used without further

purification. MS [M+H]":164.0 ; tz=2.46 min. (method 1)

Step 18F: 4-Chloro-N-cyclopropyl-3-(3,5-dichloro-pyridin-2-yl)-N-(2-methoxy-phenyl)-

benzamide

To 4-chloro-3-(3,5-dichloro-pyridin-2-yl)-benzoic acid (60 mg, 0.2 mmol)
in dry DCM (0.6 mL) was added DMF (1 drop) followed by slow addition of oxalyl
chloride (30 uL, 0.34 mmol). The mixture was stirred for 2.5 hrs, then concentrated to

yield the corresponding 4-chloro-3-(3,5-dichloro-pyridin-2-yl)-benzoyl chloride which
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chromat ography eluting with ethyl 85 WO 2008/124610

WEMBLSBEOOE8/ 059438 acet at e/ hexane( 5/ 95) gave PCT/US2008/059438

4-chl oro-3-(3,5-di chl oro-pyridin-2-yl)-benzoic acid
methyl ester (1.8 g0. M5 (M+ H+: 315.6, tR = 505
wam dispeiverbin DM St ep-).1 8pelopropyl-(2- methoxy-phenyl) amine (55 mg, 0.34

A3 B SR LD RS B o

thixElte QfeR-sBrre S a5rooFH t‘éh'lg@l‘é?ur@)fér‘ gL m‘szco‘f\béntktﬂ&ié’rhd?p&ﬁ"'eg by
nmet hyl ester and Li CH H20 (0. 68

meparanmeG/‘Mﬁas yi;aﬂd #cbldral- (Iyolomdpgln?péﬁ Sdighlord- yr]dlrﬁ2+y%§\l -(2-
was acjdifie nd..ex ed with et
TRy SR mHea s (AL sl e P ol if (e @)

water and was dried. Filtration and concentration

gave 4-chloro-3-(3,5-di chiggrepRy{d di n-2-yl) 10 benzoic

amdasavvhltesolld(14 ). Vs (M+ H+: 301.6, tR
A-Chigrond-(3, Q-ﬁ@hi@gﬁpg}dm 2B (L%Eydroxy -phenyl)-N-methyl-benzamide

C,ycl opropyl - (2- met hoxv- -amne To a m xture of

2- met hoxyaniline (3 g, 1), HO&® (100 ni) and

MeOH (50 i),

N
[ (1- et hoxycycl o- propyIDox ]-tri hane (5.6 nm,
28.0 mol) was 15 @ ropw s@ at . The m xture
was refluxed at 65 C for 3 hrs and subsequent |
Stenckohis raeblard-ar(3 Al cim-2ryeh)- I 2-hdpiy -pheryi-Nymethyl-
& Bnid®!) in anhydrous THE (25 m_) was cooled to 5 C

~

and BF3. Et20 (6.1 nL, 50 mmmol ) was added dr opw se

under N2 T r
e O 6 TG £ I S HE 28RSl sy (186 g 0133
din&ﬂ;)dh jdqplDCM (T_h‘E_)( Wwas ﬁd;!ded/BMFc’(d dﬁfb_) dcmomu @ aad|t|_5n d0oxalyl
inatine gerlod of 20 min. The m xture was stirred

@nloricte (@0 etnP gRmrapldslawlyr dineumixiues was piirsed fod%érhfﬁéfden n
trétég g él Iﬁ a‘nq?rg- -{3a§ Elgro \Aélygr}dg'ntdg \XII{) b&%zc) chlor‘:f‘d wh &h was

| ne
6.&@@@@4&1 DANL1 e gdo MedhiARRBIYheAsIgE5 h, wselrdmé}l) Wag ad@éd

cycl opropyl - (2- met hoxy-phenyl’)-am ne as an oil which
{ndlewed bylthei Stlcwoaddlﬁqrrcvfmhmmpxb%thylamm(ﬁam &8 mmol). The mixture

aaéﬁ;%r{)er gt,{p%ry é?rBB(?rab,W fog 1?§1rs concen?rafle)d d p%n} ed: by preparative
5!‘.@ '(QCMWIQOHVJ o) fiSwad By Prebirafed DEMS tBRRIY A-Xhloro-3-(3,5-

benzam de T
d:cblbtoepwrdih—fe SL)—EN—ﬁa -hirotyepheyyl)-ti-meyltienzbmitieot91.abiSdM+H)
%%g ng, ? 30 in dry DCM (0.6 nL) was added

'QUI'dﬁéﬁwnﬁ@Prﬁﬂé% by sl ow addition of oxalyl

chloride (30 L, 0.34 mmol). The mi xture was stirred
for 2.5 hrs, then concentrated to vyield the
correspondi ng
4-chl oro- 3- (3, 5-di chl oro-pyridi n-2-yl)-benzoyl

chl ori de which 86
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10

15

WD 2008/ 124610 PCT/ US2008/ 059438 was di ssol ved in DCM
(1 mL). Cyclopropyl-(2-nmethoxy-phenyl)-am ne (55 nyg,

wO284/124sm! ), fol |l owed by diisopropyl et hyl am neCT/¥32008/059438

0.4 mmol) were added slowy. The mxture was stirred

at roomtenperature for 12 hrs, concentrated and

purified bihe follepag adbmpeundsiviert @refaedddaccording to the procedure
4-chl oro- N-cycl opropyl - 3- (3, 5-di chl oro-pyridin-2-yl)-N

ﬁ”%ﬂ@?%@xy phenyl ) -benzani de 18-1. M5 (MtH) +:

446.9, tR= 8.59 nin (ngt ) Exanple 19

4- Chl or 0- 3- (3, !

5-di chl oro- pyri di n- 2- I\f& enyl ) - N- net hyl

-benzamde C C /[ \ ~ 10 Step 19A

4- Chl or o- 3- (3, 5- di ©hl or o- pyri di n- 2 yl ) - N- (2- hydr oxy- ph

enyl ) -[NF et hyl - benzam de To

4- chl of o- 3- ( 3,.B=dkghl or o- pyri di n- 2- g benzoi ¢ acild HpPLC
(1%6 ng, O. 33%@7‘33% dry DQM MSZM H) was a8l | DNfothod

(1 drop) foll owed by addition [of oxalyl chloride|(35

L,,~0. 40 The m xtjure

hre ' then 15&@8 ro\g}q%»pg?ygd to \iel d%lgoStl [eG.eet |50

410t oro 3- (f»nﬁsﬂﬁhxgmhehﬂ pyrl di n- 22y6.8- beny 0y 29
“whi-eh—was

A

N NN

| P PEN
CTTI1 UII UI oo\.uvc H I_I\./IVI\J. ||_)

2193 hyI ani no3fheeatheps ng, Q.36 AMBF) was

N

(@10 " SOt ure | vas é??f?gﬁ“eg% o

temmgrature for nfIr' s, concentrat gdo and purigsed by 2
pr eparati-ve—HEC{(BEMMeOH=9/ 1) —Fol-owedi-by
2

pri&far at i dreenzoigndidbmethy| estar- chl or 0448.63, 5 20 ’8.06

erl52in [ ToPRIC R pYApPeniaod o FRE07 5| mth'Y el hoc?

2)1987 MO 2008/ 3AREMLRED) US2008/ 059488 The fesd ovi ng 2

AN Ay nronarod ‘acenr thn nNnrarn~dnry A

CUITPUU |uo Wwetr-e PP CUac T or |||3 l.U |.||\, |J occuual

dd9ct i pbed abdwmetha@y-phenyIN a ¢ N @2EX. (R3) "8.26 2
R+ TR (B T ohenyi 418.7 8.90 2
Example 20

4-[5-Chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-(methyl-o-tolyl-carbamoyl)-
phenoxyl-butyric acid

l o]
SRR S®
F.C7 N7 ©

Step 20A:  4-Chloro-2-fluoro-3-nitro-benzoyl chloride

To 4-chloro-2-fluoro-3-nitro-benzoic acid (5.0 g, 22.8 mmol) suspended
in dry DCM (60 mL), was added DMF (0.5 mL) followed by the slow addition of oxalyl
chloride (2.4 mL, 27.3 mmol, 2M in DCM). The mixture was stirred for 2 hrs, then

concentrated to yield 4-chloro-2-fluoro-3-nitro-benzoyl chloride as a yellow solid.
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Met hod 19-1 2- hydroxy-phenyl 409.0 7.55 2 19-2
2- met hoxy- phenyl 420.8 8.29 2 19-3 3-fluoro-phenyl

WA 1®8/12481000 2 19-4 4-fl uoro-phenyl 409.6 8. 34PCr/Uus®o&059438

phenyl 390.7 8.22 2 19-6 2-benzoic acid nethyl ester

448 B3 - £26nBro-329udroN-GlHtNVI-8-rir IR RN bBHﬁﬂrY le 456. 6
8.78 2 19-8 Z,6-dinethyl-phenyl 418.7 8.90 2 19-9

3- met hoxy- ﬁ’gqrﬁﬁllor&%q}uzré% %Jtrozben%g chﬂlonde in DCM (60 mL) cooled
2, 3-di net hyl - phenyl % Exanpl e 20
W+t[1 E-uﬁﬁlbalh dﬂdth{(lén‘mee(ﬁd} rﬁelt 45 Slmmolr) ome bbyed glywiydfollowed by the

nmet hyl - o-tol yl - car C%
B%W&?ﬂddﬁ'ﬂﬂﬁ Nemeibyiep-talyidips (- 8%63/7 ng). 3hepiag tgﬁéwas

eé aﬁg IQ% {?nx:r’urre lvs%grs%{r ﬂttﬁ%rg %\E)Wég bg/? 8&8,“ %S%SJCDCM

-C Ioro uor o- enzol c acl

andvates.UShe baRdic layer diag thEaMvishd With, 1 Mﬂﬂ:lasﬁﬂlﬁdteBMFaHC% and
(0.5 nm-) followed by the slow addition of oxaly
erreandiwag driefl exer MuS Q3. Gapkentzripn yieliem4-chipre- aﬁlwquemethyl -5-

AT 8o BRI 3 Sy b DU BE0 BT chorTae ML e i
gAkinda 145 88 VD 2008/ 124610 PCT/ US2008/ 059438 St ep

4-Chl oro-2-fluoro-N-nethyl -5-nitro-N-o-tolyl -benzam de
$tepn20th| HAmInR-4chiora2-Aueroth-meiuhNogrolvibenzdmidei n DCM

(60 mM-) cooled with a ice bath, triethylamne (6.3

mol , 45.5 fglichlona-fadoed- métbyMEynitrbe béuldebenygamide (6.6 g, 20.3

o SR ioB R iR il ftf?zadﬁﬁﬂfgqun@;@%tammg
Reld 561766, 12 molm Wf%dﬁ%d? fid Tl @y ReiheR BN an

wat er The organi c |l ayer was ?%en washed wth 1 N
HEl watsalbysratasduitiadi@xBaetad with ethyl acetate. The combined organic

solutions were washed with brine and dried over MgSO,. Concentration yielded 5-
amino-4-chloro-2-fluoro-N-methyl-N-o-tolyl-benzamide as a crude solid which was
washed with ether to give a light yellow product (3.3 g). MS: 292.9 (M+H)":, tz=1.90

min (method 1)

Step 20D: 5-Bromo-4-chloro-2-fluoro-N-methyl-N-o-tolyl-benzamide

To a solution of acetonitrile (45.0 mL) containing CuBr; (3.2 g, 14.3
mmol) and n-butylnitrite (1.7 mL, 14.3 mmol) heated at 65 °C with stirring, was added
5-amino-4-chloro-2-fluoro-N-methyl-N-o-tolyl-benzamide (3.2 g, 11.0 mmol) in
acetonitrile (10.0 mL) dropwise. After 2 hours the mixture was cooled to room
temperature and was partitioned between ethyl acetate and water. The organic layer
was separated, washed with 1N HCI, sat. NaHCO; and brine, dried over MgSO, and
filtered. Concentration gave an oil which was purified by silica gel column
chromatography eluting with ethyl acetate in hexanes (1/5) to give 5-bromo-4-chloro-2-
fluoro-N-methyl-N-o-tolyl-benzamide as a light yellow oil (3.1 g). MS: 355.8 (M+H)"; tx
= 2.61 min (method 1)
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brine and was dried over MyS04. Concentration yiel ded
4-chl oro- 2-fl uor o- N- net hyl - 5-

WORWBO24H®- t 0l yl - benzam de as a yel | ow solid (BCBU§008/059438
MB: 322.8 (MrH)+:, tR=2.42 min (method 1); 10 Step

I"Cm or o- z“m'xl}% eoofmmyﬁ-crgorﬁ.%%ow mtew ootgm benzgmide

€% & 70 mAbIBvadiedted We@NbﬁM&ﬂ-i EZ(QQL O} VatisB °8 for 12 hrs, then
m xture of water (30 m-) and THE (30 nlL) contai ning

wapgreantfatgd endj partiddne trmee)n POM ARl \matsr. meeorgalgaiayer was

t he d 15 t I
B Srraroieg, vaedany St rgi NadePased B B BrerdaSson and
Qrgaitfied SBUMILASLYEES ﬁ&ﬁﬁa"&hkgnﬁ%rﬁﬁh?glgnﬁjd Wiethy!

over MpSO4. Concentrati o
:metate irdheddahes 01443 g‘aJvel ﬁFtﬂe:NomHkyrb Amethogy-N-mbibpizidi-diyl-
a crude soli washed with ether to g| ve

%?Wzﬁﬁ'rﬂe @eﬂﬁ%w’%ﬁ ééa@t('\/'(*t*)s’ tryT 2-Sgnin ggethed (Iha-H) +:
tR=1.90 mn (rrethod 1) 20 Step 20D:

§te @@ﬁDBABrSF\ %! l_\g [}I—t@¥|t@n¥%m%nzam de

o it ?ffﬂ@ww B e

hehBkyRN- rﬁemtmLNxbcmlar bdrzamiteN2mst 41715 Mnfl ta@szd @mms@ BBr;
O mmol) in 25 acetonitrile (10 0

éﬁ&gwr é*é\/l lm&)wo deophiagr sThetraixivir was gragaisihcwa tpasocvmom

d b
ETBRFR G ARAC R AREE | LR PR et Sharatelpt w4 sSic
Whithwas Wakkdd bypather ©afle0R brmth-BIichdfo- 2%&%\5}% Wﬁéthlygﬁ-@éltolyl-

and filtered.” Concentration gave an oil

krinzamided 216y9)s IMS$: &3 FeM+ YT ; uem 2¢30r mimeethasighy eI ut | ng

W|th ethyl acetate in hexanes (1/5) to give

tertlbu(v:Beéieq) I\/IS 355 8 (I\/H—I) ; tR = 2. 61 m n (rret hod

1) 89 WD 2008/ 124610 PCT/ US2008/ 059438 Step 20E:
5- Er ono- 4-nhsffm&4rmm@szd@wmetHW-N=d-@i|wbebﬁma@tzde g,
e m xture o

63 prraehbinglry RVEY GOmke)l was addediesdd (210 & -Ttmpiclbtofiowed bie

, -0 I was h ed. in M Ve 20 L o
Sskyndy B PR iRie 8 V2D ' B St i e hypen at o0 °C
BAN2 hisl HIGArRRhYE BBtwaElYleaHla¥dhtBland WiferO MBRMr§arli@M9ér was
was 5 theﬁgasepar at ed, vvashegl V\/Itf?nSN HCl , satré\a IHC%srwa
separdied, neysheld wishl wcatﬁeranN/@SOd, aruirdiledmachQSOat Affer filtration,
cgql“rllrﬁl?; %l%h;agﬁ pg%/fpﬁsg:tlgn y SI ca ggloclo urr¥1nn ghlqrgr%g%tgpa%li\ %m(ing with ethyl
acetate in hexanes (3/7) gave 4-[4-bromo-5-chloro-2-(methyl-o-tolyl-carbamoyl)-

phenoxy]-butyric acid tert-butyl ester (3.0 g). MS: 496.3 (M+H)"; tz = 2.81 min (method
1).
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acetate in hexanes (1/4) gave
5- br ono- 4- chl or o- 2- net hoxy- N- et hyl - N-o-tol yl -

wheosamiecte (2.75 g). M5 367.8 (MtH) +; tR = 2.BAT/DH2908/059438

(method 1). 10 Step 20F:
SteBr M- A5 b 2= (Zne‘ﬂﬁlﬂ-b%wr MrbEhEN)-4-Dk 95t5HebmBRram d

€ 1o a solutton of DCM (1I5.0 mi -) contai ni ng
H.$2ldioabarpiapd)-phenoxyl-butyric acid tert-butyl ester

met hoxy- N- met hyl - N-o-t ol yl - benzam de (2.75 lg

mol ) at - Agnigureefs- Hduemomf@oro@@thm toly mrbafn@djwhenoxy]

i Th
BATRLY 38 OB 4 3 B oA 2501 v
PQ@E@BE}%?@?? otrRg .48 Mrfdl)Pli 90@855!%'36&&@@5 78\@Sﬂ92| niol) in
6|omrm1(604r?ldh¢asraea®draytdr degesbedstiiniib faxSaninoand heated at 95 °C for

%ﬁgfsh Cheﬂug(tugi ng El&ﬁg_ed thsrgl?’ghscegneMt[l(;')remO\;eRsohds ?he cehte was

%h‘%g I%c@ﬂa e?::ﬂ {iBE. hﬂle eorhgih&lj s&@lr HANRY WAsHIAGNH water

ut'yric aci ter -butyl ester
5HdD b dded bi/elmﬂgSBJerm)syedl\l-GmtcbmlfatiNﬂ @nti q»luyﬁc—dhem] byimilch gel
m.), was _ ad

1%2@1@9 cb@"cﬁt@qrarrhsee'ngﬁsn yith ?%)/Ha&ﬂx@ge wexa@% <t1{5éﬁa\fﬁ $5-chioro-2-
r

SR TREN i A By TR e R L o

B@tbbié aca@eérab@ynaaacbr\o@b@r). M“Shemogmmw t=2y 200 Was (method 1).

separated, washed with water and brine, and dried over

SA. After filtration, 25 concentration and
1 30L:c 449-ghloteyd-£4-cyang- Gutmﬂueramethvl -pYidinrdyBegr (matiyl-o-tolyl-

8arBhmBY) %éﬁbxﬁﬂWnc &‘fcﬁfeﬁttﬁjt\ﬂ@sﬂéﬁxanes (3/7) gave
4-T4-Dbrono-5-chloro-Z-(net hyl-o-tol yl -car banoyl) -

phenoxy] - b t [ -

1963 Lty OS2l Bl b PR g oG

EIO@BYdMéBerIaHQWIHﬁQ@Mﬂ%MB:&CKBEHﬂ)UMblster (444.0 mg, 0.8 mmol), 5-
[ 5-chl oro- 2- (et o-talyl-carb

P%Hﬂﬂqurnet@/'mrceuwm (3A1-5 Mg )0 &W@xé‘i’%‘eﬁ)ﬁr 57%6 mg,

557 NP 554 £ ANl o st

d¥dassbdwith IN @ dint eééledJ lthhee&H%ﬂ 1()($°© fay, 1261r§. Tim®m)xture was
bi s( pi nacol at 0) di boron 9.1 mmol)

Pecira(tiiopeq betvgsa etb]thcetfﬂe %g MMaREIr) Taﬁ erwcdggqrms washed with

55 B Al gl v 1B e 8RBt yopfdgyon oy T
Blatds didting with dihy acéjtafé iAhskated (MBS ahd hgHh @ath lT.ng}lﬂng eluting with

celite to renove solids. The celite was washe y
ecdtghitrieldichiomnmsthaned 1/9) gaes4-[SFblborooht- WO%ﬂrlﬂwr@meth

PYﬁ'@P Grall iU palRmemad oy et o b R Beige 10
cmsug‘? gKAQPi‘)“ pRg; @Pbﬁ’nﬁrlx g,t,%tﬂgd wth ethyl acetate in

hexanes gave 4-[5-chl

Step 20J: 4-[5-Chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-(methyl-o-tolyl-

carbamovyl)-phenoxyl-butyric acid

4-[5-chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-(methyl-o-tolyl-
carbamoyl)-phenoxy]-butyric acid tert-butyl ester (410 mg, 0.7 mmol) was stirred in a

mixture of trifluoroacetic acid in DCM (1/1, 3 mL) for 2 hrs. Concentration followed by
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20

(et hyl -o-tol yl-carbanoyl )-4-(4,4,5,5-tetranmethyl-[1,3
, 2] di oxabor ol an- 2-yl) - phenoxy] - butyric acid

wo eBAbstyl ester (3.0 g). M5 544.0 (MHH) +; t RCEU2008059438

mn (method 1). Step 201:
4-[5-chl oro-4-(4-cvano-6-trifluoronethyl-pyridin-3-yl)
pdriflca®dhyy HPLE Yayé 4-[4-2hors-hasBydno-e B0y etiBibyridis-3-yl)-2-

acid tert-butyl ester

ﬁn?tBWGﬂOM -garpamed-phenaxyoltylic acid BOtdGP Jngl- MB; 538 65MHH)'; tr =
% 23 Z%Ftr%é 3% g]&@{ mgip%oggﬂés ¥r§@&ﬁﬁ§$§(\¥ %'rb %ans amide

ktrtém@rs?-st Bl5f4|(1H0§)0ff§hdM }p$%407.25(3hl mlyoms g ébﬁ m). 7.14-7.04

(171.0 ny, (Ph3P)4 (78 1),

Ndrﬁ@@@?@zzem @) r&gﬁZ(ﬂH ls)MTOBIZI-H n, 4 6:X3Me), (390(11151 GN262 (2H, t, J =
ter was 20 degassed wth N2 for 5 mn,

ggﬁ’édé%g%?%% Bor 2P/ SE for 12 hrs. The mixture

was then partitioned between ethyl acetate and water.

The organic | ayer was washed with water and bri ne,

dri ed over ThyRilawingdofripotiedsedereGimitasiytpreparethtogpdmple 20-1:

purification by TLC plates el ﬁ“l’ (ﬂ}th et hyl acetate

in hexanes (2/3) and a&pain T pl ates el uting

with acetonitrile/dichl rretlhaneo(ll 9) gave

4-[ 5-chl oro-4-(4- cyanx6® thyl 25

pyridin-3-yl)-2-(methyl-o-topyl banoyl ) - phenoxy] - bu

tyric acid tert-butyl ester (410 ng). MS: 588.7

(MrH)F; TR = 11.05 mn (method 3).] Step 20J: LG

4-E)X5- Chl or 0- 4- (M- cvano- 6-t ri dlkyor anBtShyd+H)Y r|i i(mird- yI thod

-2-(methyl -o-tolyl- carbanoyl)-phenoxyl -butyric aci etho

3 4-cyano-6-trifluoromethyl-

8?‘@ Chl or opgridif-acyano- 6- r'qu;ll:li)@)'LC rret?@ﬂ-?\pyri dP#93- /1) 3
—2—(methyt—o—tobyt- \,aruajrmy. y—pheroxy—butye—actd
t@@% buﬂ@rd'@*ﬂ@r@rpymmfﬁ vy, | O(GHowol|) welB.8&tirred%n a 2

ture f triflu cetric I r'L; 3 -)
mzerft‘}’ hrgcy%f'o Theehe V’%ﬂ'}"on fo'?‘ls'a?ﬁ Yo b% WO 450 2
2008/ 124610 PCT/ US2008/ 059438 purification by HPLC
gave
2&5 chl or o- 4- (4- cyano- 6- trlr?Ffluoronethyl pyridin-3-yl)
AL hlorgel- HywaoO%Wlﬂmorgmeﬁwhwld)n—wéﬂdﬁﬂydmwiumy)awr(a methoxy-
20-1 (62 ny). m n (method

MB:g. r%g%%/p th\hme&&l tgernzgng@e

3). NWMR (CDCI 3, repor I soner of
cis-trans am de rotaners), 6, M@h s), 7.94(1H,
s), 7.34-7.25(1H, m), N.18-7.14 (2H, , 7.14-7.04 5
(1L H m, 7.02(1 H, s)\ s)o .08 (2H, t, J =

6.3 Hz), 3.40( 3H, s), N J= 6.3 Hz),
2.30-2.18 (2H, n), 2.5 . ThIIovvi ng
conpounds were sim¥F@ pr epar &d anple 20-1: d
OBalky[-j(/OH~~1 OA~ N ~

Step 21A:_5-Amino-4-chloro-2-fluoro-benzoic acid methyl ester

SOCI; (10.0 mL, 137.0 mmol) was added slowly to an ice bath cooled
mixture of 4-chloro-2-fluoro-3-nitro-benzoic acid (25.0 g, 114.2 mmol) in MeOH (200
mL). The mixture was heated at 70 °C for 16 hrs then concentrated to yield 4-chloro-2-
fluoro-5-nitro-benzoic acid methyl ester (24.9 g, 0.11 mmol), which was resuspended in
a mixture of THF (200 mL) and water (200 mL). Na,S,0, (139.4 g, 0.80 mol) was

added with vigorous stirring. After stirring for 2 hours, the mixture was extracted with
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Ol i Ex. Aalkyl M\s (MtH+ tR (m n) HPLC Method
20-1 4-cyano-6-trifluoronethyl- -(CH2)3- 532.6 5.29 3

WE0Bd2481B- yI 20-2 4, 6-di chl oro-pyri di n-3-yl -PCHRIR08/059438

506.8 4.95 2 20-3 3-cyano-qui nolin-2-yl -(CH2) 3-
513.9 4.60 2 10 Exanple 21-1
gthiacetate 5nq theoyaaiic Byerwas \M@ﬁmﬁemwat@wndonrwdslvyf NaBO,.

buto (2-
e B e el A BB e blerocusrerogrels ag gty
Etbr (154 )sw 2034 ( 1-6‘"&{& -6¥- il (Rfethod 18! uor o- benzoi ¢
aci d net ester 10.0 i, 137.0 mmol) was
added sl OV\Ay to an |ce bath cool ed mxture of
By rifltiorg-tese idaegtaylesero g, 114.2
rmol) in MeOH (200 m) . The mxture was heated at 70
C for 16 hissamplemtriteofi2 &rhk,c34edimnm! Wwasl atldéddd beangn@4-chloro-2-

| uor o-5-ni tro-benzoi ¢ aci d _nethyl este
Spenga o4 el BSaspared 2 HmIeN Arsetiis (el ofowec
e o
PR oL £ ol G20 iy, Rl et b s oG with
$torin@fon auirs follolve d mayxpattitien \bﬂﬁ/ve@nteltm testatai dnd wal&r. Vilbe organic

2008/ 124610 PCT/ US2008/ 059438 gg acetate and the
@V@aW%thP%W@Ph%‘Q"W\/&%tH@éEW?'ﬁCWa? beinryangt Wagdiigapver NazSO,.

gﬁ%ﬁ%te v&agh(%ncéth%@ci ? i orlf%S% %ﬂkg Eleé?wrdrﬂ?tgg?égh)é eIutlng with

m no- Of o- oilc dcid

€thdl. abethte/ndBine208) Yo (idtdHbbrorh&alsHiofo P luotdYbényeit élc)d m5thyl
Step 21 B: 5-Bronp-4-chl oro-2-fluoro-benzoic acid

aEehyB-Oca)t MS: R&BHAMMI) freim BI-MS{ tk22.53 min (mathgd ol ) was

added to 5-am no-4-chl oro 2- fluoro-benzoic acid

Wl &S BEInd-AnR @2 1/ 8robdlBBE )k |d2 ?git gmgfrlglzleg( 280

mml ). The eat ed

stirring fg'Ptr%mﬂr ngﬁ?r& Ff%é%g%@/zobcaﬁqcf e @WP%%‘?%“ Q9. 524
BB waC Rl &igdRsLiswah & mixtURE oOTIIR(E50 ) ahd Y RINAGS (2006A) for
washed with saturat'ed NaHCO3 and brine and was dried

zb(?vbrs Nee 8Odure idseadidified tatodd Suevih 6blrht@nc¢reueet_nata¢h dgrtlally to remove
ﬁ’HI’r‘ d ?henb xtrac!ed%thge?hyl %rc]étgtreraa t'l%%roa} eml[c Srllaustel vpa% \A%sthre];d with water

and brine and was dried over Na,SQ,. The filtrate was concentrated to yield 5-bromo-

4-chloro-2-fluoro-benzoic acid (13.3 g).

Step 21D: 5-Bromo-4-chloro-2-fluoro-benzoyl chloride

5-Bromo-4-chloro-2-fluoro-benzoic acid (13.3 g, 52.6 mmol) was
converted to 5-bromo-4-chloro-2-fluoro-benzoyl chloride (14.0 g) using the procedure

of Step 2A.

Step 21E: 5-Bromo-4-chloro-2-fluoro-N-(2-methoxy-6-methyl-phenyl)-benzamide

5-Bromo-4-chloro-2-fluoro-N-(2-methoxy-6-methyl-phenyl)-benzamide
(9.1g) as a white solid was obtained from the corresponding 5-bromo-4-chloro-2-
fluoro-benzoyl chloride (7.0 g, 25.8 mmol) using the procedure of Step 2B. MS: 373.8
(M+H)", tr=2.54 min (method 1).
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et hyl acetate/ hexane (1/1) to yield
5- br ono- 4-chl oro-2-fl uoro-benzoic acid nmethyl ester

W@ 100802410 MS: 268.0 (M+) from GC-MS; t R=2. 53 PETIUS2008/059438

(method 1); 15 Step 21 C

5- Brono- 4- chl oro- 2-f | uor o- benzoi c acid

5- Br ono- 4- chl oro- 2-fl uoro-benzoi ¢ acid nmethyl ester

Stsp. D Fy ,5-Bdnib-4-ehiotg-2-HasrosN 2-rethoxi-Ganh etligl-pheini)-Al-methyl-

E% xtur.ﬁeof THE (250 m) and 1 N NaOH (200 m) for 16
m xture was aci dlfled to pH 3 with 6N HC ,

concentr at arti ve THE and.the
ext r act ed gn%’ﬁ MayH IO%'(?et? (?HBetB?’@’aalnl?tMQE%”X}\)alg -methyl-
g}"@:ﬁ@Bbthe@ﬂgnﬂﬁe @Srr@s:]%t 2@5 @B*ol‘?ﬁjri -2XRoro-2-fluoro-N-

trate was concent

Na2804

EQ—MBtbmy-64ﬂeihj/l€mﬂny’a)-bémmdé)€mt 0l Z4.Baingbl as’ﬂ@thg)procSUenre of
| uor o- benzoyl chloride

§t98r?&m'\/'§ %W %KM*U)HRu%ﬁBﬁB@ﬁ?@ﬁhedéél d (13.3 g, 52.6

mol ) was 25 converted to

M@d&

or o- 2-fl uoro- N ( 2- met hoxy- 6- net hyl - phenyl

) - benzam de
5- Br onp- 4- dBHEB 63 @gf 8.30mae! N2 immeinkecst pil Brareddued-tp M edlydtanediol

0B A len B ot R0 e St st o i W herature
fdry8maniiesz ?ﬁrct)r‘ég l4°%ﬂc9§/§(f7u39 Q- &L(z%ﬁ?ﬁ%vﬂ@-h)e@ 'pE&'\JI)r{?enzamlde

procedure o
(@ phnd mnpol) BGDMD(ZES)&EBJ) 124 Gade PEIIWNSIDO B4itbABEs thBh dpated at

21 F:
B0 Hr - s coliddo s0qm {asrrerau[eandpattitigned berasp ReManglwater.

zh%‘ g;%”?:ﬁey% p%?%@g%rgfegowgstﬁd \%Ithn'llel‘{l rI;l(g))l(,ysa NaHt Oy,land brlne then
driddt o INGLSOR TihemirRité @as 68ndénﬂ)ateﬂ@ﬁd%§ Risied plififsn dishﬁ_; column
correspondi ng 5-brono-4-chl oro-2-fl uoro-N

chrorgtdesanyeuihed erpdiephefiip’ etb\ezlrfzf&tﬁt@é\ Hexanegto HYgethyl acetate

Wg}f Srl?%_j{_%g rﬁ{ﬁ&ﬁ%@{ 3)“'}3 Y- ZC%“_E!;/)% 6- me?hy‘cl; phenyl)-N-

hrefHyPBBnZAnfide @ PgR- Maé mdgwyﬁmezyém Aﬁ%tﬂ”&%lthoxy 6-m
et hyI phenyl ) - N- 10 net hyl - benzani de Na ny,

9.3nmol, 60%in mneral oil) was added to
Step- it ohEhlor-2- (¢-Rydropy-baiexy)-Ma@rmethaxy@rmethirphengl)N-methyl-5-

TLh@S'@téfré‘rrn@th‘Opﬁ SHibksbrabn LANBEIRRIA ure  for 15

5 B 4- f - .
)- béﬁi“éim- B ARSI R K G DRI

At 5gh a\e 5 tetrbiirtiyil-Kt, 8l RRIicaBoroR@- NP BERAnade (50 §PwAs obtained
for 2 hrs, cooled to roomtenperature and partitioned

pemibe ﬁomppgqafﬂg W @no-4-chloro-2-(4-hydroxy-butoxy)-N-(2-methoxy-6-
methyl-phenyl)-N-methyl-benzamide (2.3 g, 5.0 mmol) using the procedure of Step 2D.

MS: 504.1 (M+H)", tz=2.54 min (method 1).

Step 211: 4-Chloro-5-(4-cyano-6-trifluoromethyi-pyridin-3-yl)-2-(4-hydroxy-butoxy)-N-
(2-methoxy-6-methyl-phenyl)-N-methyl-benzamide

4-Chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-(4-hydroxy-butoxy)-
N-(2-methoxy-6-methyl-phenyl)-N-methyl-benzamide 21-1 was obtained from 4-chloro-
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The organic | ayer was separated, washed wwth 1 H HC ,

sat

NaHCC3 and bri ne,

t hen

dri

ed over

Na2SO4.

The

w0 doBnatee0 was concentrated and the residue purPET/E82008/059438

usi ng
et hyl

col umm

acetate in hexanes to 100% et hyl
Zi(4hydroxy-butoxy)-N-(2-methoxy-6-methyl-phenyl)-N-methyl-5-(4,4,5,5-tetramethyl-

no- 4- chl

@i%ﬁ%ﬁ%}'@y
é&é*w%m =22, ﬁﬁmdﬁ‘g %&‘99 1).
enyl)-N rret hyI - 5-

Step 21

acetate

H

chromat ography with a gradi ent of 50%

to

ut oxy) - N- ( 2- net hoxy- 6- net hyl -

P rraTH CRsHba BN st O s He, U

ph

(e ®)iGwibg eetmples weyd plepa@d2tdordinglio thel atove -pydcedbrenz am

de y
4- Chl or o- 2- (4- hydr oxy- aut oxy)ofl\i'EZ\m!t hoxy- 6- net hyl - ph
enyl)-N 25 R,
met hyl -5-(4, 4,5, 5-tet r2 - [N 2] di oxabor ol an- 2-yl
) -benzam de (2.0 g) was obt aiped om the
correspondi ng ©
S5—br-ep—4—ehl-oro—2—(4-hydroxy—bptexy)—N{2-rethoxy-6
hyI - phenyl ) s N- net hyl {bengani de 3|9, M2 0 ok HPLC

ngltxhg the pr oced re of $tep 2D. r@/&&' 504(M+H)RAHYRin) | Method
tR=2.54 mn émat d I). 30 Step| 21IT:
4 0: 6-t1i fl uorone -
pgﬂid h’?lgory P&nch A Gl E‘E?{Voxg)(;d%“‘ 5480 | 595 | 4
(2- et hoxy- 6- et hyl - phen vI ) - N-net hyl - benzam de
4- Chl jor og éﬂcqyﬁet - 6-trifluorpnethyl{pyrid
i?ﬂ‘@-yl) deyﬁdhyﬁylgﬁy bLtrfb?(tWXY -(CHy)s- | 7493.9 7.08 2
I\\I_(Z IICL IIUI\ \J IIL,L II‘II DI"\\I' \ I\ n'Et h ]I bCIILQIII e 21 }.
wat-3obt érqyedo ﬂumﬁm&yhl d rnmeth@cv V\B)CZ{aDB/ 152800 | 7.33 2
PCT/ USZ008/ b94d
2k [hﬁq'eafge@gw@? S R A

.3, 12] di oxabo¥ol an- 2- yt) - benzam de usiing the Suzuki
pr ocedure EnclSRetR V5. 548 Hy+, tR=2.46 mn
(?r?s‘?hod 1)09pyﬁd,];t1,ey|fglll owi Atk apl C«i’b)‘tvver é"76r2epar5é38 4
accordi-rg—to—theaboveprocedur FalH O-GHH
R31-6A N3@yamx-quinoiRB24l kyl mehw R HI@_HE)r M6|4|)4J2 (i hp4 4
Vet hod 4cano Altrlrluororrethyl pyri di nf 3-

X 95 4 -2
Lo ﬁlﬂaéwm%-pw ol eren) A5 o 570dg p 411 | 4
4-cyano-6-
21-8 | trifluoromethyl-pyridin-3- | methoxy | -(CHy)s- 534 .1 7.62 2
vl
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10

15

pyridin-3-yl 21-3 3-cyano-quinolin-2-yl nethoxy
-(CH2)4- 529.9 7.33 2 4-cyano-6 21-4

wao eooBhizsionmet hyl - pyri di n-3- met hyl - (CH2) 4- 53PCRUS2008059438

4 vyl 21-5 6-cyano-4-nethyl- nethyl -(CH2)4- 478.2

5.38 4 pyridin-3-yl 21-6 qU|noI|n 2-yl et hyl
-(CH2) 4- 514.2 5.54 4 4- Eﬁaw%?%?

t4-{5F Chloroedret-tydnoByirifidoro mathyiypyritineg- y+)(2€1|(-12)m’bthc5<2@ thethylighenyl)-

4 Yl 4cyano6 8tr|fl oromst ridin-3-

met hoxy - m%%&' oy lpheppx 38)55“9%%?5@8/ 124610
PCT/ U82008/ 059438 Exanpl e 22

4-{5-Chl oro-4-(4-cyano-6 trlfluow%gH-pyridin-s-yl)
-2-[(2- met hoxy- 6- met hyy, - %enyl ) -

nmet hyl - car banoyl | - phen ¢ apfrd OOH \Cl OO
N O F3BC N5 Step 22A

N
4-{5-Chl oro-4-(4-cyanofi6-Tri urI-pyridin-S-yI)
- 2-[ (2- net hoxy- 6- neRhy@phenyl P

nmet hyl - car banoyl | - prf’enoxy} butyric acid
8tebD 20| PIEOCKIofoM-CAL 8RR B- tnlﬂhér‘onéﬂWHBMWd SRYIA-I>-FreBrorlyJ6-

-2- f_z-rre hoxy- 6 rret y -p eny

Reldphetyig idq (12.6 ng) was
obtai ned from_oxidation

4- chl or o- 54 CHPserd-(6- owncrﬁﬁrdfk@mﬁpyl -pygidingd-v)-2l(grmethoxy-6-
AR R ey Ryeroni-evrs PR (12 g ma s sbipined rom

6X48atdnreg 4- dwdaammc»amemrfmoftgnétayltdyﬁd.armpgwwydroxy-butoxy) N-

vided in Step 11A. M. 561.9 (MtH +, tR=7.84 mn
&n@?ﬂﬂ@dy -§ymethyl-phenyl)-N-methyl- benzamlde 2241 (40 0 mg, 0.07mmol)
according to the procedure provided in Step 11A. MS: 561.9 (M+H)", tz=7.84 min
(method 2).

The following examples were prepared according to the above

procedure.
o
aIkyI
MS tr HPLC
Ex. A Rs alkyl | (MaH)y | (min) | Method
4-cyano-6-
22-1 | trifluoromethyl-pyridin- | methoxy | -(CHy)s- 561.9 7.84 2
3-yl
: 6-cyano-4-methyl-
22-2 oyridin-3-yl methoxy | -(CH,)s- 507.9 717 2
22-3 | 3-cyano-quinolin-2-yl methoxy | -(CH,)s- 543.9 7.41 2
4-cyano-6-
22-4 | trifluoromethyl-pyridin- methyl -(CHy)s- 546.1 473 4
3-yl
) 6-cyano-4-methyl-
22-5 oyridin-3-yl methyl -(CHy)s- 492.2 3.93 4
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The foll owm ng exanpl es were prepared according to the
) RAN~150

above

WE008/A24880 al kyl

procedure. O

~al kyl

lACH d 3
M5 tR HPLC (M+H)+ (m n) Met hoPICT/US2008/059438

4-cyano-6 22-1 trifluoronet hyI - pyri di n- et hoxy
-(CH2) 3= 5619 7842 13-yl 44-400yao4rrerny| HPLC
mgtkhoxy - (CH2n3- 507.9|7.18.2 pyki |n- 22-3 R
3- cyano qui nol i n-2-yl et ho§<y - CI—|2kg )" 7| A | Method
¥ a 0 I N I
_%%—D\ 3- a/'%a%é q?”ﬁ)ﬁ";% )ﬁ -y‘%tng pﬁ(é glnrm%?%}ét hy."_lz 4
met hyl - ( CHRy@n0-892.2 3.93 4 pyri di n-\;-yl 96 WO
2003/ |1 #GdnfeM-PEa008) 0588 EXCHY)L.R3 &dyil MBLTR 4
HPLC (MH—I)+ (3ny|n) Met hpd 22-6 B-cyanoqqui nolin-2-yl
methyi )y 3= 5282 # 424 4drcyano=6 22-7
(9381 juorOPENRAMBPHY di b ABRJY| | <CFHR) 3- D86 1 838 ¢ 4
3-yl [22-8 Bl 4- met hyl - et hyl ChH2) 3- 492.2 3.93
4  pyridi nZt-?éyXIJ]o-é- cyano- 6-
22-9 | trifluoromethyl-pyridin- | methoxy -CH; - 533.9 4.95 4
3-yl
2. 4-cyano-6-
10 trifluoromethyl-pyridin- | methoxy | -(CHy).- 548.1 2.66 2
3-yl
Example 23

2-(3-Amino-propoxy)-4-chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-(2-methoxy-

6-methyl-phenyl)-N-methyl-benzamide

F,C

N Cl o}
\
b}@’(
P o}
N

(\/NHz

-

| o

pe

Step 23A: 2-(3-Amino-propoxy)-4-chloro-5-(4-cyano-6-triffluoromethyl-pyridin-3-yl)-N-

(2-methoxy-6-methyl-phenyl)-N-methyl-benzamide

Triethylamine (22 uL, 0.157 mmol) and diphosphorylazide (33.9 pL,

0.157 mmol) were added to 4-{5-chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-

methoxy-6-methyl-phenyl) methyl-carbamoyl]-phenoxy}-butyric acid 22-1 (80 mg,

0.157 mmol) in dioxane (2 mL). The mixture was heated at 100 °C for 16 hrs, then

cooled to room temperature and stirred with 6N HCI (1 mL) for 1 hr. The DCM layer

was separated, concentrated and the residue was dissolved in MeOH and purified by

HPLC-MS to afford 2-(3-amino-propoxy)-4-chloro-5-(4-cyano-6-trifluoromethyl-pyridin-

3-yl)-N-(2-methoxy-6-methyl-phenyl)-N-methyl-benzamide 23-1 as a TFA salt (40 mg).
MS: 533.0 (M+H)", tg=5.38 min (method 4).
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22-9 trifluoromethyl-pyridin- nmethoxy -CH2 - 533.9
4.95 4 3-yl 22- 4-cyano-6 10 trifluoronethyl-pyridin-

woreiohox4e16 (CH2) 2- 548.1 2.66 2 3-yl Exanpl e 2BCRUSBOSON9438

10

15

20

25

[
no- pr opoxy) - 4- chl or o- 5- (45‘:%@‘”%{]4 trifluoronethyl-pyri
d in-3-yl)-N(2-nethoxy- phenyl ) - N- net hyl - ~
bér2«tilate-3-{( &rmidtibxy hehy Emethyl-dariamoyt]-plenyB-@yhdite-@pcarboxylic
23A:
2- (3- Am no- propoxy) -4-chl o de %m'(dﬁ cyano-6-trifl uoronet
hyl - pyridi n-3-yl)-N
( 2- met hoxy- 6- et hyl - phen
Triethylamne (22 L, 0.167 a i phosphoryl azi de
(339L 0.157 mml) Wef evadded % o

4-{5-chl oro-4-(4-cyano™e-trifl uoronethyl -pyridin-3-yl)

( )| %ltl-})él-carga%gy_ l!—g%%%(l }-R}ridine-Z-
cxarb@vvlimd)amicﬂ\e di oxane (2 nlL). The m xture was heat ed

/

tb 12 benzani de
7] nmol )

at 100 C for 16 hrs, then cooled to roomtenperature
and st i rr etio anisblutiGiNoHEEIOID-3F 8- cyamb pyr|h|n-3 WR-(Ravethaxyephenyl)-

S ar at ed concentrated and i due was
By A e o B0 T et g THEHB S 18 LipH49-g mL) and

ﬁz-ycfc?zb @p}ngqq ORIZBRANY) i Bh O Ateek SfKGRA 4B 1S b U@ Bbrature,

BtOAQ arld- Wenwéfeaxiied- MRré Byliedqulaemer wablremblad arblethé argaie layer
23-1 as a TFA salt (40 &E MS: 533.0 (M t R=5. 38
Wahoqneentigigd adissobved andagiertedp/ Usaai 8o yield 5-

MBS B oy 2o mRORBE Y bR Ry e BTl 20
}aﬁwlﬁﬁmr mdi(ve+3= 886 boyylsias maqhktdge G N ON O |

Similarly, 5-{2-chloro-5-[(2-methoxy-phenyl)-methyl-carbamoyl]-phenyl}-
4-methyl-pyridine-2-carboxylic acid amide 24-2 was prepared from the corresponding
4-chloro-3-(6-cyano-4-methyl-pyridin-3-yi)-N-(2-methoxy-phenyl)-N-methyl-benzamide
2-10. MS (M+H)": 410.0, tg= 6.12 min (method 2).

Example 25
4-Chloro-N-(2-methoxy-6-methyl-phenyl)-N-methyl-3-(4-methyl-6-pyrazol-1-yl-pyridin
3-yl)-benzamide

Ci
O/

|
TIY 0
| 7 (o]
e
=N
Step 25A: 4-Chloro-N-(2-methoxy-6-methyl-phenyl)-N-methyl-3-(4-methyl-6-pyrazol-1-
yl-pyridin 3-yl)-benzamide

A mixture of 4-chloro-3-(6-chloro-4-methyl-pyridin-3-yl)-N-(2-methoxy-6-
methyl-phenyl)-N-methyl-benzamide 2-31 (66.0 mg, 0.16 mmol) and pyrazole (12.9
mg, 0.19 mmol) was added to Cul (6.0 mg, 0.032 mmol), K,CO3 (43.9 mg, 0.32 mmol)
and N,N’-dimethyethylenediamine (1.4 mg, 0.016 mmol) in dioxane (1 mL). The
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5 Step 24A:
5-{2- Chl or o-5-[ (2- net hoxy- phenyl ) - net hyl - car banoyl | - ph

we@eooBM248¥0 | di ne- 2- carboxylic acid am de To a BOI/US10081059438
of

4-chl oro- 3- (6-cyano- pyri di n-3-yl ) - N (2-nmet hoxy- phenyl)
reaplionetasyél-esraeateddmdheated29 189 ,°C Gor@Ahramdhg mixturgEs then

ﬁn%ﬁ‘% gk\é‘?‘ﬁ'ﬁ%é @gﬂgg é)'lé'gg ?tqhhﬁ?%(zrfgét%yéﬁgetgﬁppg@&?ﬁmethyl
é'?m‘@ﬂ{’?mza’m -?-%i@ﬁgl)-g’ﬁgﬂmi&@ 25-139G5Hq). Wis (M3H)'": 446.5,

aqueou er was renove the organic Tayer wa
RoBBMNhiIngrethoddl)ssol ved in MeCH and subjected to
preparative LCVS to yie

£2CBh! o o- SITIE. feoNerey - fhamigesplrutAynelevmtsos i Pin
{ploR bR E B hf Rl fosoflioodB Rad prebard ey

g 8-tehb ononih(hEhoaey.hoxy- phenyl ) - net hyl - car banmoyl ] - ph
enyl }- 15 4-net hyl - pyri di ne-2-carboxylic acid am de
24-2 was prepared fromthe correspondi ng

4- chl or o- 3- (6- cyano- 4- et REMBEr3&di n- 3- yl ) - N- ( 2- net hox
y-ph +ANNBL o R LELA AL ¥ hyi4 -
SV iy 8t
4- Chl or o- N- ( 2- et hosegﬁaeylmwnyn?-ybwényawldm met hyl - 3- (4-m
et hyl - 6- pyrazol -1-yl - pyri diin _~3-yl)-benzamde G / 6
N\ CN NN Step 25A: P9

4- Chl or o- N- (2- met hoxv- 6
et hyl - 6-pyrazol -1- yl-p
m xture of S
8teplH6Rr OF-Chibf-RiTD-Pricthakyreeinkityt-plydnydiNtmethid-B-( Mn{ethyiethethyl-
el e mbiel (17 . 0. 10 mol) vas

Sfj g g ; mt18 1) l"é{%lgrq(zi?f:{?"_cag%gﬁ@r%a—%ﬁé@\%ﬁyrﬁéﬁ?%l );g-;%rnethoxy-&
%@%@%@Q%E@@g%‘%ﬁmiéelz-'i"rzgzoﬁ%, %%4@%:%9@ gég %ﬁcﬁéﬂ

reacti on vessel” was seal
thicmbetoxide (B30OMG, 6.048 Avindly in DMB®@ (Mrimil) was heatedtan8 °C for 1 hr. The
filtered and purified b}/ HPLC gi Vi

MIYTE as-RRrtitioneg Pelwesn sthybacajate sRe ﬂ?aﬁqn Nihpergapic layer was

%%&fatgﬁtaﬁg h{ﬁﬁe‘%@ﬁ%ﬁ@é‘anﬁ%{:@?#o&%ﬂq&ﬁ&?%ﬁ@?h@iﬁphenyl)-N-

methyl-3-(4-methyl-6-methyl-sulfanylpyridin-3-yl)-benzamide (4.3 mg). MS (M+H)":
426.9; tg = 7.92 min. (method 2).

N-net hyl - 3-(4-m
nzanm de 25 A

Example 27
4-Chloro-3-(3,5-dichloro-1-oxy-pyridin-2-yl)-N-(2-methoxy-phenyl)-N-methyl-benzamide

cl
ci | o~
| X N\©
ND o)
cl Z"~0

Step  27A: 4-Chloro-3-(3,5-dichloro-1-oxy-pyridin-2-yl)-N-(2-methoxy-phenyl)-N-

methyl-benzamide

A mixture of 4-chloro-3-(3,5-dichloro-pyridin-2-yl)-N-(2-methoxy-phenyl)-N-
methyl-benzamide 19-2 (30.0 mg, 0.066 mmol), hydrogen peroxide (10 pL, 33% in
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tR=8.60 mn (nmethod 2). 5 Simlarly,
4- Chl oro-3-(6-i mdazol -1-yl -4-nmet hyl -pyridin-3-yl)-N(

WQ@200882480KY - 6- net hyl - phenyl ) - N- net hyl - benzam deCRBESR08/059438

was prepared. M5 (MtH)+: 446.8, tR=5.24 min (method

2). Exanple 26.10 ”
PbteniasR eny 35t Raty) MEs epiegt BReRY S KR pllowed by glion
@ft m)&e I@yd?@éelh\IN%e'roS)ﬁdi’é (1@2}0 BYY% i wate?).Y The ReaR WA theh refRixed for
~ S
ﬂ“‘%ﬁ‘ﬁf@f‘&fﬂ (he n’@ttwsmﬁseﬂqﬁ@?%py HEREgjYing fechorari(3.8-dichiasp-1-
Sty ﬂ?n)iwaz -m&NbLRPNARYIN-HeiyRb¥hrheN 228 B ) LRASAM+H)':

m xture

G tor - L tReBPS24- met hyl - pyri di n- 3- yI) N- ( 2- met ho
Xy-6- nethyl - phenyl) - N-net hyl - benzam de 2-31 (20.0 ny,
0.048 mmml ) and sodium thiomet hoxi de (3.3 ng, 0.048

mol) in DMSO (1 nL) was Feamele2% 80 C for 1 hr. The

L R ISHoE3- ﬁﬁéyaﬂ@fdﬂnflu&eﬁm@t@ﬁbm% ?F)Whe?r%f\l?%&@ﬂqttetrazol -5-yI)-
wat er . organi c |l ayer "'was separated and purif

by HPLC yi el di ng propoxyl-phenyl}- Benzamide

4- chl or o- N- ( 2- met hexyei6- net hyl - phenyl -Np@O
N -sullfiyl pyrifdim- 3-yl) - benz

nmet hyl - 3- (4- net hyl - mst

amide (4.3 ng). M t R =N7N92 m n.

(method 2). Exanpl e Qr O- 3,
dichloro 1- oxy=pyrNd

t 28 1).- N- 2- msthoxkhghenyl -N- et hyl - benzam de cl cl

d
hloro- (3-cyano-propoxy)-phenyl]-N-methyl-benzamide
4- Chl oro-3-(3,5-di chl oro-1-oxy-pyridin-2- ylz N-(2-meth
oxy- pheny| §56Ps (Rethg| Lafehpemedeasmdded i@ golytion of 4-bromo-

SgBp Pt Mur o DTy dal Yrghdggnpaa R BV Iy PR

dnytﬂinMaﬁﬁeqx gbey, 614D rmoB 3 OF 88) iR DWHOZ0AB). 1detHRture was
PCT/ US2008/ 059438 water) and acetic acid (0.2 nL) was

$isredend reana tampesetuedor appragmatety mhrrsoa\wd/\/awp%mmnteﬁ @ﬁtween ethyl
wat,e

R (e HBR o] FERE i was sl Co HERREY v Wier anc

Hiﬁr?ét, Hﬁ@w‘é@%n@&&%éﬂl\ﬁ’gﬂs@y TRLSrg&Hi¥ filtdte was evaporated to yield 3-
4-chloro-3-(3,5-dichloro-1 L&g g y
bromo-4-chloro-N-[2-(3-cyano-propoxy)-phenyll-N-methyl-benzamide as a light yellow

solid (2.0 g). MS [M+H]": 408.9; tg= 2.39 min. (method 1)

Step 28B: 3-Bromo-4-chloro-N-methyi-N-{2-[3-(1H-tetrazol-5-yl)-propoxyl-phenyl}-

benzamide

A mixture of 3-bromo-4-chloro-N-[2-(3-cyano-propoxy)-phenyl]-N-methyl-
benzamide (2.0 g, 4.9 mmol), azidotributyltin (4.03 mL, 14.7 mmol) and
triethylaluminum (7.74 mL, 14.7 mmol, 25% in toluene) in toluene (25 mL) was heated
at 80 °C for 5 hrs. The mixture was allowed to cool to room temperature and was
acidified with 1N HCI. The mixture was extracted with DCM. The organic layer was
washed with water and brine, and was dried. The filtrate was concentrated in vacuo
and the residue purified by silica gel column chromatography (eluent: 3% MeOH in
DCM) to afford 3-bromo-4-chloro-N-methyl-N-{2-[3-(1H-tetrazol-5-yl)-propoxy]}-phenyl}-
benzamide (1.93 g). MS [M+H]": 451.9; tz=2.26 min. (method 1)
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oxy-pyridin-2-yl)-N(2-nmethoxy-phenyl)-N nethyl -benzam
ide (12.3 ng ). M5 (MtH)+: 5 436.6; tR = 6.52 nin.

w(@ pwshog1®) . Exanpl e 28 PCT/US2008/059438

4- Chl oro- 3-(4-cyano-6-trifluoronethyl-pyridin-3-yl)-N

Seb: N-Brdlo3a-Lhiofd-NehdtRdN- L25{3Vﬂ1 )12 trimethylsilany- eth?xvmethvl) 1H-

pr opoxyJ] - phenyl }-benzam de
tetazolt Hrprqmp)q}-ahermb)menzamlde and 3- bromo 4 chloro N methyl-N-(2-{3-[2-

-th lden%brm%teh

a -sol utio ~
nmol ) andn]:i&%rbg?rrg&%%mrg%%kﬁ‘?i Nﬁt&f S@tegﬁéﬂiﬁ ¥I?RFI%§OXY]

biebmnaéKﬂeo §.14.80nrgol) M. [ZQFr(Im)inL) whepdd) 24 n DIVF
é . The mxture was 15 stirred at room

@nﬁ@vla'bu)ra@wmetawmh&wﬁé@ 89 ynl1 6. HpmoR irjoRgBortion, followed by

g(cht qn of%gﬁgﬁ E‘F ! é;\g %14 et h L Trge::rﬁx urg wag %E»@cﬁ &l roRm}Smgerature for
éﬁlﬁoxn‘%teﬂﬁm ﬁ@@nﬂ@ﬁerﬂhé@ﬁerﬂﬂ&fed %ﬁ%n cth? aB6te RN water. The
filtrate was evaporated to yield 3-

@fgewgiavecwa@ sgpaﬂat[egr\(/&f@ylanm vatepdbrinehand/wvas fremevey MgSO..

-be m d t ow

TR AR e Soneelasy Mrdrlo chdiisbaye sihusdly siisg oe
gﬁlﬁﬁﬁ%ﬁroﬁ r%rﬂ/ BrERt EM( é\h){l%célﬁfe( A hexane) to afford 3-bromo-4-
Htetrazol - propoxy phenyl } - benzanmide A mixture
cifloro-N- methyI-N-(2-{3-[1-(2-tnmethylsnanyl ethoxymethyl) 1H-tetrazol-5-yl]-propoxy}-

3-b hl [ 2-(3-
B D hS o e AN R SR P -

5 00 e S

uppeeshot: 3630y &hd bWeESﬂSUtS785T|h§) VS [V ] We82. @ th-020d nii.
cool to roomtenperature and was acidified with 1 N
{qegthodrhifonppaer seotand MK {Maidl <2P24: i DERMIMHEeliogahfQr lower
%@fer was washed with water and brine, and was dri ed.

e filtrate was concentrated in vacuo and the
residue purified by silica gel colum chronmatography
Selplast: :4- e&fﬁl*&métny@(hm/ﬁ -téparadthar[d,3,2]dioxaborolan-2-yl)-N-(2-{3-

_4_ N- -T 3- :

o eyl gty bibidedzol b oropor-phenybenzamide
M5 [ Mt 451.9; tR=2.26 thod 1) 100
2008/ 121618 @@}W@P%@ggsmgmhe {pper oo from Step 25C (736

mg, 1.27mmol) was converted into the corresponding 4-chloro-N-methyl-3-(4,4,5,5-

tetramethyl-[1,3,2]dioxaborolan-2-yl)-N-(2-{3-[1 or 2-(2-trimethylsilanyl-ethoxymethyl)-
1H-tetrazol-5-yl]-propoxy}-phenyl)-benzamide (800 mg) using the procedure of Step
2D. MS [M+H]": 628.1; tz= 2.98 min.(method 1).

Step 28E: 4-Chloro-3-{4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-methyl-N-(2-{3-[1 or 2-
(2-trimethylsilanyl-ethoxymethyl)-2H-tetrazol-5-yl]-propoxy}-phenyl)-benzamide

4-Chloro-N-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-N-(2-
{3-[1 or 2-(2-trimethylsilanyl-ethoxymethyl)-1H-tetrazol-5-yl]-propoxy}-phenyl)-
benzamide (400 mg) was converted into 4-chloro-3-(4-cyano-6-trifluoromethyl-pyridin-

3-yI)-N-methyl-N-(2-{3-[1 or 2-(2-trimethylsilanyl-ethoxymethyl)-2H-tetrazol-5-yl]-
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Step 28C. 3-Brono-4-chl oro- N-net hyl -
N-(2-{3-[1-(2-trimethylsilanyl-ethoxynethyl)-1 H

WO edBazwhe 5-yl | - propoxy} - phenyl) - benzanm de andPCT/US2008/059438

3-brono-4-chloro-N-nethyl - N (2-{3-]2-

(2-trinmethylsilanyl-ethoxynmethyl)-1

b#dpeky}amehylﬁb@'fizlaﬂmmmxyr}g)phmyhé Shaukz procdéuré ®f Step 2E1. MS
- bronmp-4-chl oro-N-nethyl -N-{2-[3-(1

LMT'& Te24); i@%?@ﬂmé@ewpﬂs phenyl } - benzani de (1.90

g, 4.2 mol) in DM (20 nL) was added 2-

L W ERlblo/5 ) RENY

telram yh- Srowonmplhbnvlmb@zmmdwr e was stirr ed at room

tenper ature for approximately 16 hrs and then was

part | t | oned -GiddrosSe@d-aybhy-b- taﬂlmrcahethalmyrmmcew) Nfinethyl-N-(2-{3-[1
ed. was er and

gzg ayer was separ at
Fretrimeiayisiaaydtheamsiyh %@@@zclﬁy‘}rw@ppw}mhsmé) bepgamide
g D S e 5 A e

um C I‘OfTHtO ra

HCE{at eLi) forl3exeine Coheeradation dn@pbrrfma@orﬂby HPLC afforded 4-chloro-3-
chloro-N-methyl -N-(2-{3-[1-(2-trimethyl silanyl - et hoxym
E-exanp-6itrifiperametybpyrigling -y L) it-met-N- {Zﬂ%-éﬂwgtra@eh&ah-pdmoxy]

By :Renzemide §72 M) SV HE: £42 L3t 453 (R fhi | an

yl - ethoxynethyl)-1
H tetrazol - 5-yl ] -propoxy} -Emaﬁag,)éég benzam de as two

L BB i S e e Ao

for upper spot and M5 [M+|—§c|-da§ﬁj% 0; tR= 2.75 mn.
(method 1) for lower spot. Step 28D
4- Chl or o- N- net hyl - 3- (4, 4, 515- tlet ranet hyl -[ 1, 3, 21di oxab
orolan-2-yl)-N(2-{3- 20
2-(2-trinethyl silanyl - et hoxy yl)-1
H-tetrazol 5-y1l - propoxy} phenyl) benzam de The

el irpe-Chlorg i heg aQnidgpper spot from Step
28C (736 ng, 1. 27mm|) vvas converted into the
cor r espondArsgluiex bf aretic Nnhy&iridyl(ﬂBFrﬂ_M% 51;15)!) and formic acid (30

t ?_t 2%”}%)[\1‘%3 %t‘%reé] dlrooog??e(%gek%n 2pg/|18 Tlns 2- éhlo[o 3 ?Iuoroanlllne
S’-;,? B APl e v U NS Fh Ry ST g o

Aflsr @098y 1o mofrtemperdtutd,. th&selper8ere removed in vacuo and the

4- Chl oro- 3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N
F%{WIW%VEQ'S?@W["ZL'” SICM (100 mL) and was washed with sat aq. NaHCO; until

opo;{/u%HE% %y'l”egstdggg( gﬁ%* Q y lT)1e l%a%%tlgfe%%as%%dr \A%shed

witdagsr 92 N1I(D6tn|ﬂy)| sepatted ahd Grid L&VeR RIS, -Filattondridi cdkaéntration
orolan-2-yl)-N-(2 30 {3-[1 or

. yague gayﬁawﬁ%cgiorcaﬁylpon@t-mylmrmmldq(3 3 g, 95%) as a colorless solid
%gﬁ & Oq?qloq e%taﬁél fkr{ﬂg Rt é’a}tlorq q\ﬁg)“/lh Hpe% 5” tg € 2(0440 mlnnmethod 1).

4-chl oro- 3- (4-cyano-6-trifluoromnethyl -pyridin-

Steyl 2oBN-N®AdMI-2Mh(o2o-BIubloaPlline
2-(2-trinethyl siTanyl-ethoxynet hyl)-2Htetrazol - 5-yl ]

101 WO 20084 %%ﬁé@s&@n%ggggé‘%ﬁl%ﬁﬁ aluminum hydride (2 19g, 58

propoxy}-phenyl)-benzam de (278 ng) using thé Suzuki
peatied ankydrbusSTidlp ( REDL) & °C was added dropwise a solution of N-(2-

chloro-3-fluoro phenyl)-formamide (2.3g, 13.2 mmol) in anhydrous THF (20 mL). The
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[ MtH] +:

672.0; tR= 2.90 mn.

woreaoRsb46 { 2-[ 3-(1 H 5

tetraz

ol - 5-yl) - propoxyl

(method 1).
4- Chl oro- 3-(4-cyano-6-trifl uoronet hyl

- phenyl } - benzam de
4- Chl oro- 3- (4-cyano-6-trifl uoronet hyl
rpagtion r)lixhhrmhyillewec( ®-<|@vly Slyacm to room temperature and was stirred for a

Step 28F:
-pyridin-3-yl)-N

PCT/US2008/059438

-pyrid i

rtBZtrlmeth si | anyl - ethox th 2H-tet 5- Ii- .
é 5ro l}n rﬁhéﬁé’ﬁ ”F'Xtﬂ%\ﬂ%?r?%e dé/ I was gye )nav%% sequential
SR Kol R 0B DS

ettchcpudrintol Caixtuoe oby: 1 NG 1@fAf (000 el ) Ang Whastieat BitHlWater (50 mL).

4-cya

f
falaclly

no-6-trifl uoronethyl -

W

pyri di n- 3-

yl

-N-met hyl - N-{ 2
{leor@@nlﬁlam was éppasagﬁri)ang 1988 2Y§-MaPidny '}Iraberh%mceecen"aﬂon

2 chlorg'% fPuOroan'hne 2%31 &'(P?‘ 9, (dée/o)%g% falow oil. MS

€1 GE0or, @; S2[12niARiRtey-1phenyl ) - met hyl - car banoyl ] - ph

enyl } -

pyri di ne-2- carboxylic

15 acid am de |

Ci

HN ~

F Step 29A: N-(2-Chloro-3-fluoro-phenyl)-formamde A

sol uti
formc

on 0
aci

ﬁd'h%@g&vﬁ %B%gﬁﬁ&q?/érgx%aé?ageql%%é)% Qortgg ﬁ}lvo step

peepdurabutiged apovkEQusihd the cdriebpardingSednmeaciadynaldilaile adlines.
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was_sti

rred at 60 Cfor 1.5 h Aft

er cooli

g, 20 mmol) was added and the reaction m xture
g to room

~—t

el

At ure, the solvents were rer
esi due was redi ssol ved in I(

rovedSi n

M (V61" ]

EL

md HPLC

wadethod
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rreaé&hz 'S%’(?fo\lah._é#?‘ﬁ egb)éanl
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y! (324{mﬂlmm>p8erfw)uaetbwdnhnhe1e
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se (3 CSﬂﬂrdMJ-fma:rchhé\hy()Qnetbill or
-formam de érﬂm%g 13. 2 nmol

TR hnna

yd rootﬂss T

201t
e2ei

an(anF'%?ﬁS’ré'T\%fu ﬂﬁﬁ‘g v

ture and wa§m§‘F|rred for a

PCT/ US2008
sljowhy0.war

f urt her

UoY456

M 11003 0(
40 m ns

nper

gg%g] nt

wn _!f—ﬁﬂ/'\'rﬁﬁ

x;(afm;m@e-metabgdph@y[)-nﬁétaﬁd
I a

additi@rﬂm@f water (4 nL

1) 159805 b

,he1

nq. G

29-9

4 e

oS hergnJeathas

amine

e'b"&% oro-5

uer €
159.9

2.79

29-10

(2-methoxy-6-methyl-phenyl)-methyl-
amine

152.1

1.07

29-11

(2,6-Dimethyl-phenyl)-methyl-amine

136.1

0.65

20-12

(3-Chloro-2-methyl-phenyl)-methyl-
amine

155.9

2.45

29-13

(2,3-Diflucro-phenyl)-methyl-amine

144.0

2.53
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extracted into a mxture of 3:1 DCM |PA (100 nL) and
washed with water (50 nL). 5 The organic |ayer was

waepanateed and dried over MgSO4. Filtrati on t hRCT/US2008/059438

concentration in vacuo gave

N- net hyl - 2- chl or o- 3- fluor%anllkofolw 1 (2.07 g, 99%

as a yellowoil. M5 (MHF tR=2.21 mn
éiﬁ?ﬂdtg{N-@-chld’n’oﬁB-ﬂLﬁirb@herﬁy@ mmmmmctsdmahﬂ 396>|€lp&ltrgkdloromethyl-2H-
according to the two ste rocedure outline

above, using the cor rpé@Bﬁ(H &%eé‘ﬁﬂ%‘ ially available
anilines. S Ex. (MH)+ t RN R HPLC gth d 29-1

(2- Chl oro-3-fl uoro- phenl) 1OJF2.211arrine
29-2 (3-Chloro-5-fluor henv 159.1 2.43 1
amine 29-3 (4-Fluorb I-plmeny thyl - 140.1

0.98 1 amine 29-4 73, 4- ch%/uoro phenyl ) - met hyl - am ne
144.0 1.59 1 29-5 (3 5-Di fl uor o- phenyl ) - met hyl - am ne
Step A2 . £Ghlbro-29réidd-Ber@olcaaid 4- f | uor o- phenyl ) - net hyl -
158.0 0.88 1 amine 29-7 (3-Fluoro-2-nethyl

- phenyl ) - rmtshyéd sdléﬂ)rﬂofli—é}ﬁmﬂ: 4-eoroberdidacid (34 2 g, 200 mmol)

és FI uar o- 2- net hoxy-p henE/ -met hyl - 155.9 1. .
A Heatad g 408 fnmoaﬁrbglsc@ qg@,t:gagﬁé%@n l)‘lL}pe{ﬁﬁpﬁatGQQmQ:p C for 24

I(% Z%ﬁ%t )SQ{:/Q %w%ﬁ to oeor% )t/ oom ttewyplerattirgfnf trie E?.;ulilng precipitate
a8s BepA#Sted by(ﬂara@om vmhbu kmtnhww (R ~"RIOMHIL ) K8 disth i ehek (2 x 100
0.65 1 29-12 (3-Chloro-2-nethyl -phenyl)-nethyl - 155.
mLjghen alaﬁmwetome@ ¢ of 4cipfa-Jruraidpbenaplc)acitbasy greumoh@that

éégﬁ%méd ga WIthou q‘grtr\]/ép p%(l;)IPSa/t%r214610 PCT/ US2008/ 059438

4- Chl oro- N- ( 2- chl or o- 3-f | uor o- phenyl ) - N- net hyl - 3- (6- e
Bteyl 308 axGhidrd-8i(6-epyRoRIxBW-triflibromethyl-2H-pyrimidin-1-yl)-benzoic

acid ethyl ester

To a stirred suspension of 4-chloro-3-ureido-benzoic acid (26 g, 121
mmol) in ethanol (375 mL) was added 1,1,1-trifluoro-2,4-pentanedione (28 g, 182
mmol) and concentrated (95%) sulfuric acid (50 mL). The reaction mixture was heated
at 85 °C for 6 h. After cooling to room temperature, the mixture was partitioned
between water (500 mL) and DCM (1 L) and to this was added 6N aq. NaOH, until pH
9-10 attained. The DCM layer was separated and dried over MgSQO, and filtered.
Concentration in vacuo gave an orange oil which was purified via silica gel flash
chromatography (eluting with a gradient of 10% to 25% EtOAc in hexanes). The
resulting orange solid was further triturated with diethyl ether to give 4-chloro-3-(6-
methyl-2-oxo-4-trifluoromethyl-2H-pyrimidin-1-yl)-benzoic acid ethyl ester (3.77 g, 9%)
as a colorless solid. MS (M + H)": 360.8, tg = 2.670 min (method 1); "H NMR (CDCl;) &
8.16 (1H, dd, J = 8.4, 2.1 Hz), 8.00 (1H, d, J = 1.8 Hz), 7.70 (1H, d, J = 8.4 Hz), 6.63
(1H, s), 4.39 (2H, q, J = 6.9 Hz), 2.15 (3H, s), 1.39 (3H, t, J = 6.9 Hz).
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pyrimdin-1-yl)-benzamide ci ci NCNF j(r)" F' NO
O/ FF5 Step 30A: 4-Chl oro-3-ureido-benzoic acid A

waiosna@iesol uti on of 3-am no-4-chl orobenzoi ¢ apCTUSBA8/E59438

g, 200 nmmol) and urea (24 g, 400 nmol) in gl aci al
§ﬁe‘§t30@ ALk 9 %6-Methlyl- 3850 HeRh Gt oty ROH Eyfildird f-yi) benzoic
The mixture was allowed to cool to roomtenperature
asld the resulting precipitate was separated by
filtration, washed with water (2 x 100 nL) and di et hyl
ether (2 xA_BomeqauspE)wswm hefchioro-8H6- e@thbe@xoé te@ucgor@ethyl -2H-
zoi ¢

AP Y BRI aaetr ot Cher opaZB gl e &g 3 sglypon (10
A\LWEQ hestdd GPssTed korl1-12- ,Qf)(é? c@oﬁﬁg th IrkH QRSP uf’ezﬂﬁéﬁn\‘éérms were

din-1-Vl)-benzoic acid ethyl éster 15 o a stirred
sxisaamnisntorD@f/l (3 xclo0onlo- EharoeMmeUmngannmlaw why @@dgpver MgSO,
in ethanol (375 m-) was ad

andlf"tﬁr%q‘ i %Prur@msatzondn p‘fé?ﬂ‘hﬁ*ﬁé’&ladf?é'oW?S"‘bWh'féﬁ"asrﬂ‘\‘Bf'ﬁd A gilica
oGS bhrB et oiifhd Wih f oPilihy bp St 0w HEOHTR BichE"

fo(DO\Hed YRR MéOHeand 1198 ABDMLIN DEMYES gR@rd-cHiororse@-mbibly B exo-4-

water (500 m-) and DCM (1 L) and to this was added 6N
W uonretnyl-gHtAyrimigip-2 ¢y ehengoig eeidi(hOd. 33%e aperreany eplidyd4ds

ngl i,ed ove 5 H _
ncea:ft d% "2%{?4\/“3\'83 g‘qu§gﬁ| @ﬂﬂﬁébdﬁ?%&?@ Aehg! =84, 24
Ay, BfoaqdHyvd ) shls 198, Beb (fikash = &hieyes porapk)y 2(161 (GHI 5g
with a gradient of 10%to 25% Et OAc in hexanes).

resulting orange solid was further triturated vvlth
&mm Ehlero-Nd 2r¢h _{pﬁo-z-ﬂumq-@henﬂ)-ﬁ\hmethyl -3-(6-methyl-2-ox0-4-

ﬂﬁh@%hne%nﬂ’éﬂ p‘{f/nFnrdnﬁ hYALRRL e 2H-pyri mi din-1-yl) - benz

Ol C acld ethyl ester (3.77 g, 9% 25 as a colorless

solid. M5 i : A t oM.
1H NMVR ( )stlg%a' gol?@cg'l(t% 4%%,%&8,32(\?%%91 45;] o%c?r? th%rc%ethyl 2H
bizniBinO0YiEbetkolacld &0HAY,, 0. 751719#(01) nh-lanhydrohsﬂ 8—d4:h|dz<)ethane (0.5
6.63 (1H, s), 4.39 (2H, Hz) , 5 (3 s),
L3 et rogm, tempernture giag qqggad o>1qjy! c{p@rlggw mg,&,i@ﬂ mmol) followed by a

E%ﬁ?g‘%gét(ozgﬁhm ] Rg%g%{ﬁ U%g())lutlc%ofN thal-z-.chloro-s-

flidtodnibe) 292€ (FOME, 0.888 ﬁhmﬁsl)sh I @dhlswéﬂ@nsl(@a nflf), followed by 4-
4- chl oro- 3- (6- net hyl - oxo4tr|fluororrethyl-2I—|-
(dimethylamino)pyridine (22 mg, 0.179 mmol) were added and the mixture was stirred

for 12 h. Direct purification via reverse phase preparative LCMS gave 4-chloro-N-(2-
chloro-3-fluoro-phenyl)-N-methyl-3-(6-methyl-2-oxo-4-trifluoromethyl-2H-pyrimidin-1-
yl)}-benzamide 30-1 (18 mg, 25%) as a colorless solid. MS: 350.5, tg = 8.75 min
(method 3); '"H NMR (CDCl3) 8 7.50 (1H, m), 7.44 (1H, dd, J = 8.4, 1.8 Hz), 7.31 (1H,
m), 7.26 (1H, s), 6.95 (1H, dd, J = 9, 2.1 Hz), 6.79 (1H, m), 6.55 (1H, s), 3.46 (3H, s),
1.93 (3H, s).
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pyri mdin-1-yl)-benzoic acid ethyl ester (3.34 g, 9.26
mmol) in 12N ag. HCl solution (10 5 m-) was heated
W@e008524616 or 1 h. After cooling to roomtenperBCT/US20081€59438
organics were extracted into DCM (3 x 100 nL). The

conmbi ned organic |ayer was dried over MgSO4 and
filtered. Tenfobswingtompourits\wiste prepavel accpalingy the prodedure
which was purified via silica gel flash

dascobrst RpvEphy (el uti ng with a gradi ent of 5%to 10%

MeCH in BDCM  fol | oned 6 .~ and 1% AcOH i n DCM
to give 4-chloro-3-(6- 4 10

trifluoronethyl - 2H-p1/| |c acid (1.0
g, 33% as a cream I\/S QMF 32, 8, tR =

2.364 min (nethod 1); 1 I\/R(CDCI )6817(1 H, dd,
J =84, 2.4 H2), 8.04(1H d J=15H), 7.72 (1
= 9 A L) 6 72 (1 _H <) 2 17 (2L <o) St an
éI,ODu \J U i) O (X T > e L1 \NAR ) e B
d
4-Bxl or o- N-R2- chl pro- 3- 6<3)|oheny1D SR et hmeiB)(6§g%§d

thyl - 2- oxo-4- 15 frifluo thyl - 2H PA%mi di n- 1
anani de—To 5 hll 1 cu bUI utipmmof

30N of wiflGorofretit NY| 2-50I85853AYT0r £ | Lomgost hy| 821 3
pyrimidin-1-yl)-benzoic PREM (50 ng, 0.151} mmol) iln
anhydrpus 1, 2-di chl oserbhasfaué@-5 | M -) _at|roo
t ﬂ'&era’t"ﬂ\‘@omg‘ygjded Oxgenyl chl or déG%’Zs g, 9% 181 3
ot ) —fottowedbyTa t 2 clIIU nt—of—DMF—After

%\Orgoﬁg

S130F3 | gififisrom@thym N ’UF? ¥h of 4528 | 6.95 2
N et hyl - 2- chl or ot 3 20 ANGBYoani lihe 29-1 {30 ny.

0.3088 mmmlidromethlyl £- & 4£bkigseqiieane (03a3sL) | fold oved 3

by A=—(dinethytan yridi-ne—(221g, 0 179—Trmol)twere
e T AR e deoretherda | 18012 h TRt bt 3
purl fijcati on via evechRrhASSoPr eparative| LCMS gave

4- grﬁ r%lﬂ?kpreq]-ethyl ph nyl+ a2 o) 131 + Iy, 8';53 A+
chioroF3=ftuoro- phen |)-|\|-||cl||y| =or (o=t nNyr=2=0Xg9=4=1
FicL110] BBt pyFIHTEIZTUYo1 ) [ bangar fle cags 1|( 185
ng, 25% as a col priess P6MY'd. Ms:| 350.5, {R = 8.7
m_n 25 (method 3 gmmm) 6 7.50 (L H m,
7308 ( t“ﬂvora@ethy? A p1=,egy,Hz)X§ 3P42 H &§6° 7. 263
(rH )7 6-95(% —Hz)— 67791
10-6. SBifldrohteti) | "l BRuap; 1. 93463H )53 105 VP
2008/ 124610 PCT/ U52008/ n¥8 " Thel fol I owi ng conpqunds
were prepared accorslijghdx0-eLngmprocedure descri bed
X9 ?) Ex. 485 R3) B-thsar ved

afioJ. | Eflcoramety! b ERS) "ol

.AI LIDI

o~ o IE
| L S 2 rassSivet IIUU

1
30-11 | trifluoromethyl | 2,6-dimethyl-phenyl 450.2 8.63 3

3-chloro-2-methyl-

30-12 | trifluoromethyl phenyl 469.8 7.28 3
30-13 | trifluoromethyl 2,3-difluoro-phenyl 457.9 8.15 3
30-14 | trifluoromethyl | 2,3-dimethyi-phenyl 449.8 7.03 2
30-15 | trifluoromethyl 2-methoxy-phenyl 451.7 6.47 2
30-16 | trifluoromethyl 2-fluoro-phenyl 439.7 6.48 2
30-17 | trifluoromethyl 3-fluoro-phenyl 439.7 6.57 2
30-18 methyl 2,3-dimethyl-phenyl 395.8 5.25 2
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30-1 trifluoronethyl 2-chloro-3-fluoro- 350.5 8.75 3
phenyl 30-2 trifluoronethyl 3-chloro-5-fluoro- 363.7

w@®2@8/13161phenyl 30-3 trifluoromethyl 4-fl uorPcRUN2008/059438

ethyl - 452.8 6.95 2 phenyl 30-4 trifluoronethyl

3, 4-di fl uoro-phenyl 343'85%aé§b§“ 30-5 trifluoronethyl

3, 5-di fluoro-phenyl 330.1 6. 3 30-6 trifluoromnethyl

3- chCblow-3+{4-Lyanoes-trifucromehybByrBlin-gydry-mednd-KN-{2-[2-(5-0x0-4,5-

trifluoro

pheny! "EW [fplfh)%?r%tzﬁ ﬁ%%m‘ﬂ éﬂghe?%%”ﬁde 340. 2
8.06 3 phenyl 30-9 trifluoronethyl 2- chl ofo- 5-f | uor o-
474.2 8.53 3 phenyl 30-10 trifl uoronet

2- net hoxy- 6- met hyl iy 46R. 6 .8.46 3 pheny < 30-11
trifluoromethyl 2,63l - pheny®” 450. 2N8. 63 3

30-12 trifluoroneth 3 at hyl - 469.8 7.28 3
phenyl  30-13 trlflporonethyl :
457.9 8.15 3 305 14{F f| uor Shet
2, 3-di net hyl - plkényl 449.8 7.03 2 30-15
trifluoronethyl 2-nethoxy-phenyl 451.7 6.47 2 30-16

Steb3 1o Nt dyh- C%chrb@qflfbvﬁrh@mfﬂlﬂlﬁ?&n&h‘ﬁ oA 8diR-3-yPbdnZovil-

tritluoronethyl 3 fluoro phenyl 439 6. O 18
;aminogpherio ZRecar '. ertibutyl\a

4- Chl or o- 3EPEI ¢l mg, 0.104 mmol) was ad rgéd toa solutlon of 3-(2-{[4-chloro-
?—gi—gg%[{oi-%knlﬂBgr%%'imy)/-byr@“-hgjl)[Be%'zgyl])-ﬁ&h%ﬁrﬂ%%}-%e{r%kg)zﬁrgéionic
it ¥ 04q:36.3, g, 4 e60aeiman ol budyl hibagite Xy y mghen g nnhey) HOBt (14.0
glg, 0.104 mmol) and Na;CO; (8.7 mg, 0.104 mmol) in a mixture of DMF (1 mL) and
dichloromethane(4 mL). The mixture was stirred at room temperature for
approximately 16 hrs and was partitioned between ethyl acetate and water. The ethyl
acetate layer was separated, washed with water and brine, and was dried over MgSO..
The organic filtrate was evaporated and purified by prep. TLC plate eluted with hexane
and ethyl acetate(1/1) to yield N'-[3-(2-{[4-chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-
yl)-benzoyl]-methyl-amino}-phenoxy)-propionyl]-hydrazinecarboxylic acid tert-butyl
ester (40.1 mg, 94%). MS [M+H]": 619.0; tg= 2.40 min. (method 1)

Step 31B: 4-Chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-methy!-N-{2-[2-(5-0x0-
4,5-dihydro-[1,3,4]loxadiazol-2-yl)-ethoxyl-phenyl}-benzamide

N'-[3-(2-{[4-chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-benzoyl]-
methyl-amino}-phenoxy)-propionyl]-hydrazinecarboxylic acid tert-butyl ester (40.1 mg,
0.065 mmol) was stirred in 4N HCI in dioxane(5 mL) for 2 hrs and was concentrated.
The residue was suspended in toluene (5 mL) containing DIPEA (25.2 mg, 0.19 mmol).
Phosgene(20% in toluene, 8.2 uL, 0.077 mmol) was added and the mixture was stirred
at rt for 24 hrs. The mixture was concentrated and purified via reverse phase

preparative LCMS to give 4-chloro-3-(4-cyano-6-trifluoromethyi-pyridin-3-yl)-N-methyl-
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Oo-~ NH NA I' I p-NN~ I NCI~ FF5 Step 31
A

WO\N2008324620 { [ 4- Chl or 0- 3- (4- cvano- 6-tri fl uor omet PgT/UR00$/059438

i n-3-yl)-benzoyl | -

met hyl - am no} - phenoxy) - pr opi onyl | - hydr azi necar boxyl i c
bR d2{ R bxo-b 5t dihydes{ £8,4okbdiatd 2-1)-88 oxyd-phEdy AHaNzE mides31-1 (17
added to a solution of 3-(2-{[4-chloro-

o) AMSYMAE] 6544.1 f tkadrdrrainhipretpyd 8XYi n- 3- y1 ) - benzoyl | - ne
t hyl - am no} - phenoxy) -propionic acid 11-4 (36.3 nyg,
0.069 mol ), t-butyl car b%%(falinﬁle( 7rrg, 0.104 mol ),
HOBt (14.0 10 ng, 0.104 Na2CO3 (8.7 ny,

0.104 nmol) in &-8hktabduori-doitelifd-3rdarhordtrie

di chl oromet hane(4 nl). The mixture was stirred at room
tenperature for approxi ely 1e&Mrs and was
partitioned between et hyl e and wat er. The et hyl
acetate | ayer was separa ged with water and
brine, and was dried over My The organic filtrate
vvas evaporated and purified by pr ep. TLC plate eluted

exgne 15 3 d eth I acet at (1/1) to yield
& -trifluoronethyl-pyrid

V1)~ benzoy Mt (BHTe. 2y s ool DRV dratano©-
PREGRSRG e b’ &7 4 P o FEbR T B & Tl s T fB e

élt+r@td|a}lwmrﬁie(rﬁpze(w{gfwfoﬁawrbf(lhwwp mik Byd eepled @i N2Bagdin.- N-
0XO0-

&iaéﬁ; 19{7'@‘&61& 9) \eamaimcﬁl%b with s{iring derrddpinuiss e e mixdre was
ﬁl%%dj gh%ollh%%a%gm %ﬂf\ Té—lr Or;g}eh qlutig{)rv‘/a&l crg?nge Ta)tedoto r,Yleld a

Vditow solid as (2-amino- 6-ﬂuoro -phenyl)-methanol (2.49 g). MS [M-OH]": 124.1; tg=
nmet hyl - am no} - phenoxy) - pr opi onyl ] - hydr azi necar boxyl iC

&é¥ mindmethnst Yl ester (40.1 ng, 0.065 mmol) was

stirred in 4N HCl in dioxane(5 nL) for 2 hrs and was

EE trg he r! esi g:ﬁ s suspended in toluene (5
SRACER /&mmoGﬂ— fogben \éa, 0. 19 mTDI) 5
Phosgene(2

t ol d d
and the ni x?‘l?rgmwgeéé{@?ﬁ?gany'k\?‘e 'f"c‘?% ﬁ??ﬁ MAPRE ! I
BeMbronR N (80 RS Was3d88d %@) YK Ty 88 7\hAol SMRERR). The
phase preparative LCM5 to give

aixtUTe ovas-raHxéd dyrahiors Gntl therl filiereshaden wblitpy Thel mint@reywas- N-

h 008/ 24610 PCT/ US2008/0
mst X‘{@é@% sm%fo Ry L?d5V'%§'4 v %Pﬁa ghfaqnasesae}%%zé?'um/wh NRsthy!

écydtate h?ﬂé&a}we%’%e@é‘%g@ r%"-ﬁ-ﬁu&%%en%ﬂbeh%@ dsMdidw sofid(1Lo3 g).

tR— 2 20 min. (method 1)

Step 32C: 5-Fluoro-2-ox0-1,2-dihydro-guinoline-3-carbonitrile

To a solution of MeOH (60 mL) containing 2-amino-6-fluoro-
benzaldehyde (1.19 g, 8.6 mmol) and methyl cyanoacetate (0.91 mL, 10.3 mmol) was
added sodium methoxide (2.93 mL, 12.8 mmol, 25% in MeOH). The mixture was
stirred at rt for 16 hrs. The resulting yellow precipitates were fitered, washed with

MeOH and then stirred in 1N HCI (75 mL) for 2 hrs at rt. The solid was filtered,
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Exanple 32 5
2- Chl or o- 5-fl uor o- qui nol i ne-3-carbonitrile F ~-N

WO NGB/ 12461€p 32A: (2- Ami no- 6-f | uor o- phenyl ) - met P@NUE200#959438

(987 ng, 26 mmol) was added slowly to a sol ution of
2-am no-6- 10 fluoro-benzoic acid (2.69 g, 17.3 mmol )
Wﬁsrmdymth{at(enzmwmr)edaw vacuE, toiedd Bifluengr2zoxmd, 2-diydre-gdingline-3-

S Shakedifd witBo S B b e emBfyetod R
stlrrlng for 20 mnutes. The m xture was filtered,
Step 330 I deMBR-BAEGBUMdIiRe-BidarbohitifleSOl uti on was

concenirated to yreld a yellow solid as

(2-am no- 65 fFiLkb% 9 oQquWHmy%td“uﬁ{b‘%e Q?caﬂ%nﬂane (%80 g, 4 3 mmol)
[MOH' 1; mn. (nmethod 1) Step 32B:
@ad\heated ﬁn-FP(DGtgr(w MWMBdmmy'dhe Fﬁo(ture was concentrated and partitioned

no- 6-fl uoro- phen | ) - met hanol (2.49 g, I-?
'i”r?tmﬂl PeiptSrsRYaieme '”(ewg?ﬂj '%%W%Fd%@?r%ﬁ@?a(s@e@iﬂ”ta NaHCO;,

v I
oo s ik o Rpial0 s ST Bt Fpli eyt hEkane and
gtagl az:@fm@mguaé 2éhlarslsfiusrofduatbliMé-3-cairbdnitAle B2k &4 ashite solid
chromato h&%éelutin with 30% ethyl acetate in
Pe339e) H {GLCID. &rR-8HCL 5). (DT B8 kAl rakfydde’ 48 (1, m).
yeIIowsolld(l 23 g). tR=2.20 mn. (nethod 1) 25
gt Efuﬁﬁegfoﬂovgl)rgg cimﬁo%incﬁ; \Aéerre pre areq accorcgn%tot e llfoth?lIJre scribed
abael uti on of MeOH (60 ml -) cont ai ni ng
2-am no- 6-fl uoro- benzal dehyde (1.19 g, 8.6 mmol) and
net hyl cyanoacetate (0.91 nL, 10.3 nmmmol) was added
odi um net hoxide (2.93 nl, 12.8 mmol, M@5% iin peOH) . HPLC
"hEXmi|xt ur e vvas sti rred at rt for| lgs. T@,ﬂn) Method
esut-ting—yettow prectpttates—wergf+tered;—washed
Widzhq 3@ ‘?)E’@Iq ~GifleoroMenoiRe-pr ed i n 1 NobiEo (752m) |for 2
hrs at| SPEROMHE solid was filtered| 108 WD|[2008/ 124610
PCT/ US2008i ASto-giED w th watler and dnied in
v atlod tcgrwﬁ%a% §§r?| uorg%?oxo- 1, 2-|di B9&r 1u?t§§| i\ne- 31

0-(
o i AN Anan
(,al DO I.I 1 aAaS aAa wirnm T SyUlrt . Vi lIVI"'I_IJ T

1891 %@éﬁlgr%’%%%%tremrﬂﬂamﬂnestep 32D | 26 1
2- Chl 4r%0=a5PeNiiGler o- aui nol i ne-3-carHonitrile|5
5- Fl uor o- 2- oxo- 1, 2- di hydr o- qui nol i ne-3-carbonitrile

(0.80 g, 4.3 mol) was heated in POCI3 (10 nL) for 3

hrs. The m xture was conc 'ingle and partitioned
4-(2-{[4-Chloro-3-(3-cyano-5-fluoro-quinolin-2-yl)-benzoyl]-methyl-amino}-phenoxy)-

- N

butyric acid

Step 33A: 3-Bromo-4-chloro-N-(2-hydroxy-phenyl)-N-methyl-benzamide (alternative

synthesis to Step 3B)

3-Bromo-4-chloro-benzoyl chloride (Step 2A, 106.9 mmol) in acetonitrile
(300 mL) was added dropwise over 30 minutes to a vigorously stirring solution of 2-

methylamino-phenol (15.1 g, 122.9 mmol) and NaHCO; (18.0 g, 213.7 mmol) in
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in ethyl acetate and water. The organic |ayer was
separ ated, washed with NaHCO3, dried and

weoonsamor@t ed. The residue was crystallized frpem/asS2008/059438

m xture of hexane and ethyl acetate to give

2-chl oro-5-fluoro-quinoline-3-carbonitrile 32-1 as a

mtdtcbr&trﬁm(@bd mL() a0 waBrg200 mENVRh ﬁ&ﬁlr@)mas&hrrSd ﬁﬂ a@ditibhal 1 h
7.83-7.92 (2H, m, 7.33-7.41 (1 H m.

Wi thenicApcyAisS R d@ﬂ%@r@eﬁmpl@r dheselidwas ﬁ@e% wasded with HCI

PSS R,V
diBHiofRdmbtidhel(506 ANLYARY hidukyPardide €20 mL) was addeld The mixture was

2- Chl or o- 8- fl uor o- qui nol i ne-3- 207.
sturadaiirtfer 1&@hi3ang concentrated. The residue was partially purified via silica gel

%a gqﬁh[%ﬁ?tp@apg %&t%&%: 23)(%? %%/o e&y\ acetate in hex%ne ) and then
A’Yétaﬂ&écf‘fr&h |h%§(§’ne3et(1§?1 a‘&¥t%ﬂ-9(7§72c5% HPGi0s JWrERb] '4"};8?0% N—@Wﬂroxy—

zoyl ] - met hyl - am no} - phenoxy)- butyric acid \
ﬁﬁdﬂymmmbﬁtz@mldﬁﬂo 5 g) as a white solid. MS [M+H]": 339.7/341.8;

3- Brann- 4- chl or o- N- ( 2- hydr oxy- phenyl ) - N- net hyl - benzam

#a? @glnﬁ'%r(ﬁ‘:ﬁh%) synthesis to Step 3B)

3- Brono- 4-chl oro- benzoyl chloride (Step 2A, 106.9

S8 3! M-3G504 BRind-4 cRiord BA% oI HRR-2ARAS DrER SR ric acid tert-
over 30 MiNUTES tO a VIgorousty Stirring sot ution of
butylrgstety| ami no- phenol (15.1 g, 122.9 nmol) and NaHCO3
(18.0 g, 213.7 mmol) in 109 WD 2008/ 124610

PCT/ USZ0084{{)5&36‘80made¢hb¢rbtb|ehtca/l)(rﬁetDyIPamWOhmenm}dautyric acid

0 . m xture. irred f
Tk ter Je 54 Bl s SRR prahiod Saeviipate Siqrit G g tioht yeow
St oS brornd 2 RAo- NI iphBnytEN mothy MerbBRidl) 7 6o, 25.2
mmol)diM$ [Miterbttiian2s.0808.0ntk¥2.8adnin-(methyddati ne (20 nl)
was added. The m xture was 5 stirred at rt for 16 hrs

metr%%\%whemem&t@nd ébn@fé*mﬁyl)esﬁ;nd t hen

4-(2-{[4-Chloro-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzoyl}-
methyl-amino}-phenoxy)-butyric acid tert-butyl ester (5.36 g) was similarly prepared
according to Step 2D from 4-{2-[(3-bromo-4-chloro-benzoyl)-methyl-aminol-phenoxy}-
butyric acid tert-butyl ester (6.23 g, 12.9 mmol). MS [M+H]": 530.2; tg= 2.72 min.
(method 1)

Step 33D:_4-(2-{[4-Chloro-3-(3-cyano-5-fluoro-quinolin-2-yl)-benzoyl]-methyl-amino}-

phenoxy)-butyric acid tert-butyl ester

4-(2-{[4-Chloro-3-(3-cyano-5-fluoro-quinolin-2-yl)-benzoyl]-methyl-
amino}-phenoxy)-butyric acid tert-butyl ester (80.2 mg) was similarly prepared
according to Step 15D from 4-{2-[(3-bromo-4-chloro-benzoyl)-methyl-amino]-phenoxy}-
butyric acid tert-butyl ester (106.4 mg, 0.2 mmol) and 2-chloro-5-fluoro-quinoline-3-
carbonitrile 32-1 (41.5 mg, 0.2 mmol). MS [M+H]": 574.3; tg= 2.97 min. (method 1)
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crystallized from hexane/ethyl acetate (75/25) to give
3- brono-4-chl oro- N- ( 2- hydr oxy-

wW@b@sgtdeiN- net hyl - benzam de (20.5 g) as a whi t BCBHUE1008/059438

MS [ MeH] +: 339.7/341.8; tR=2.19 min. (method 1) 10

384— -{[4- Chl ro-3- 3-cyano-5-fluorp- umohn 2-vl}-benzoyl]-methyl-amino}-
- - -am nol - phenoxv

phanoxykbutyriedafl t ert - butyl ester
4-{2-[(3-Brono-4-chl oro-benzoyl ) - met hyl - am no] - phenoxy
}-butyric 4€2-€(4-Ghoro-FBtogybnesifeorg-guiadingd-yhwaenzoyl]-methyl-

srlgmoga}; | r@eggﬁ?ripegqﬁ%%%u%l r(]e%tetr ?80% %Pg) §vca:s as?rread |Jni 5%'3} trifluroacetic

%cn@ ?Pﬂgﬂlg’rog%lt@n n§L% T{%ﬂlf Uﬁl’ﬁﬁ)‘t \gla !%vggég%azggf%%mtive

L RA3. 16 Sffaidi-(2A-flBthioch- 3.13 Syaﬁ'b Q&@ro qumolln 2 -yl)-benzoyl]-methyl-
4-(2- {L4 Chl oro- 3- (4, -t etranet ‘ﬁ@ 3, 21di oxabor

aﬂnm@} POGNOXY baityig agid 3%@%9% 3 [Ny no‘%é@)‘f S f{ min.

tg ,Vt butyl ester 20
§F4 Chloro-3-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxabor
0| an- 2-vyl )Tb@fbﬂ@yﬂnbtoﬁ‘?bbﬁdsﬁéfb@)@épdﬂétﬁﬁw@ydln@mthé bfocedure

acid tert-butyl ester (5.36 g) was simlarly prepared
MS [ M+H| +: 530.2; tR

e:tnr A-(2-414-Ch to ro-3-(3-cya no-5-f UOF-O-g— Ui

ff 8311|( 3- br on®49%en| or 0- benzoyl P18t hyl - ami RS- phenoxy

dessobed abpveo Step 2D from
4-{2-[ (3-brono-4-chiNygo oyl ) - Ho] - phenoxy
st e|r .23 12.9 mmol ).
. thod 1) 25 Step

33D:
4- (2-{[4- Chl or o3 yano- 5- fl uoro- qui nol i n-2-yl) - ben
njo n- 2- yl) nzoyl ] - met hy phe xeﬁ.- gt yHPEC
aciEd('tert butylbﬁ”ester (80 éj‘g&llmtl m | a?Ff 'Bfepa\ﬂetdod

tlyric ack rt-butyl este 06.4 np, ;442 Mol )
andpg chl nrn-giﬁyﬁlﬁnrn guihol i ma-ES é'%r'ar baon tr3! le 32-1 3

}- butyric acid tert-}

zoyl | - met hyl - am no phenoxy) -butyric acid tert-butyl
30 according to Step 15D from

§4335 ng, 5)6,2,8Ftﬁméf)uord\/5 [M-H] +: 5874.3; tR= 3.7 min. 3

method—I)— 110 W52008/ 124610 PCT/US2008/ 059438 Step

33E:

4-(2-{[4-Chl oro-3-(3-cyano-5-fl uoro-qui nolin-2-yl)-ben

zoyl | - met hyl - am no} - phen@%m\p&u yric acid

4- (2-{[ 4-Cnhl oro-3-(3-cyano- uor o- qui nol i n-2-yl)-ben

z dy{b1Chieromiy(4- cyano@d}lﬂtmernabhybpwatny&-ylﬁs[& arethexy-phenyrmethyl-

ester (80.2 ng) wag ) roacetic 5
%%Ho%@ﬁﬂ%@x?gg&tg! Ahéélé‘

acid in dichl orometRane is and purified
via reverse phase preparative L to afford
4-(2-{[4-chloro-3-(3-cyano-5-f 0- qui nol i n-2-yl)-ben

zoyl ] - met hyl -
N
O
| ~
F.C7 N °

Step 34A: 5-Bromo-2-(3-tert-butoxycarbonyl-propoxy)-4-chloro-benzoic acid 3-tert-

butoxycarbonyl-propyl ester
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am no} - phenoxy)-butyric acid 33-1 (22.9 ng). M
[MH] +: 518.4; tR= 3.47 min. (nethod 3) The foll ow ng

W@ oovpozusts wer e prepared according to the procedi/Us2008/@59438

descri bed above N C 01*- ON NOR4A Ex. R4 M5
(MtH)+ tR (mn) HPLC Method 33-1 5-fluoro 518.4 3.47

3 33-2 8-Almigtuee &18Bbdmd-4-thidro-BBydroxy-benzoic aC|d (5 g, 19.9 mmol),
5,6,7,8-tetrafl uoro 572.4 3.72 3 Exanple 34
4-braeRpyFeaad tert-bybikrsie-(1 3.21 Q%ﬂdm@phynd ﬁy@%ﬂﬁ 139,196

rIrIﬁnc{ln)oxy b{}t yri L@ham hoe) 8? 5@6 i &fgﬁg Qaysowﬂﬂe So"? Waléé'&e rﬁd off.

Bhée PolGHN was concentrated and purified via silica gel flash chromatography (elutmg
5- Bronp- 2- (3-tert-but oxycarbonyl - propoxy) - 4- chl or o- be

with 20%cstlly! 3cetetetin hoxarey yrgive 6ftyd>mQTZdeBﬂ-QQtOEVCaIQQHWOPOXY)

BB S RYRRERPRN /P A 2) USTY- -

Bﬂfehém]“l 4@6@% byéﬂh'.ﬂr%@ih@dtﬁ” butyl ester (13.2 g,
.7 mmol ) an 79.6 mol) in DVF (100

m-) was heated at 80 C for 2 days. The solid was

Siept HiBe (b-Bfoimo-2-Thrterstmltatvicerponaspromoxy e Aichmre termmoit acid

purified via silica gel flash chromatography (el uting

5 w th 20%\etiktyple efcebabtme-2-(8- teﬁ)mmbycamogﬂ\peopoxy) 4-chloro-

5- br ono- 2- gﬂ\_&tert-butox carbon rop
Benanicqcs. BaTLBytexysarhpny Rrew'sﬁé( &ﬁ%ea?%émolb?@fbvm (19.1 mL,
@N 26 P(rﬁmé%g') E?WEXOMhL \%’s stpl%deen?t Bﬂ 16 6 hr%SQ'hg m&lﬁr_e \ﬁag’gmdlﬂed

by saturated NaHSO, (50 mL) and extracted with ethyl acetate. The ethyl acetate

layer was dried over Na,SQy, filtered and concentrated. The residue was purified via
silica gel flash chromatography (eluting with 50% ethyl acetate in hexane), followed by
crystallization in hexane/ethyl acetate (10/1) to afford 5-bromo-2-(3-tert-
butoxycarbonyl-propoxy)-4-chloro-benzoic acid as white crystals (2.5 g). MS [M -(iso-
butene+OH)]": 320.8; tg= 2.38 min. (method 1)

Step 34C: 5-Bromo-2-(3-tert-butoxycarbonyl-propoxy)-4-chloro-benzoic acid 2-

trimethylsilanyl-ethyl ester

To a stirring dichloromethane solution (40 mL) containing 5-bromo-2-(3-
tert-butoxycarbonyl-propoxy)-4-chloro-benzoic acid (2.3 g, 5.9 mmol) and 2-
(trimethylsilyl)-ethanol (1.8 g, 8.9 mmol), dicyclohexyl-carbodiimide (1.83 g, 8.9 mmol)
and DMAP (108 mg, 0.9 mmol) were added. The mixture was stirred at rt for 16 hrs
and was concentrated. The residue was purified via silica gel flash chromatography
(eluting with 20% ethyl acetate in hexane) to afford 5-bromo-2-(3-tert-butoxycarbonyl-
propoxy)-4-chloro-benzoic acid 2-trimethylsilanyl-ethyl ester (3.2 g). MS ion (APCI):
482.0, 441.0, 410.9. tg = 3.61 min (method 1)

112



10

15

20

25

30

Step 34B:
5- Brono- 2- (3-tert-butoxvcarbonvl - propoxy) - 4- chl or o- ben

wa@eios/1zawiad 10 A m xture of PCT/US2008/059438

5- brono- 2- (3-tert-but oxycarbonyl - propoxy) - 4- chl or o-

QW@!ID? a0 fért:’BJt@Ncar*%hWbY%beméhmﬂf th 5e§¥e$r%n{e§w?-
mml)and LTOH (19.1 .6 Mol ) 1In

2R kbenzojcracd ﬁt;me_rﬂa_%_m&_%e
m xture was aC|d|f|ed by saturated NaHSO4 (50 -)
and ext r ac2édtatf-Brtosydeyhonytieroaewy)-4TahoreBHH4, %‘éé@tgﬁr@ethyl-

|2l Bl FrvPeRet A8 G phi PR LAY ootes 7 9 g smiary
S@pafédaa%ﬁoﬁmgqmagf@mm 4-Blorid-nq3 Yérﬁ%téﬁf&%h}'llpropoxy) 4-

acetate in hexane), | owed by crystallization in
h@ﬂ@ﬁm’remh)almda&hmmtrwlqnaml]e)hyd estaf (302 d). MS ion (APCI): 513.2, 459.1;

gﬁt%&;@éﬂ HgﬁSVP opoxy) -4-chl oro-benzoic acid as white
crystals (2.5 g). M5 [M-(iso- butene+OH)]+: 320.8;
5Rp 2435 1-Rrt-BuIBh % o A-pfSboRy RR-cRibFe-5-(4-cyano-6-trifluoromethyl-
5- B ono- 2- (3~ Tert-but oxch:ar borvT - prtolpoxy) Z-Cchl or o- ben

= 1zt - lelester To a

stl rei ng di chl ororret hane sol ut| on (40 m 2 cont ai ni ng
5- br ono- 2- @43-tert-Butoxycarbonyl- propoxy) -4-chloro-5-(4-cyano-6-trifluoromethyl-

ter car bo. y r
gyt R IR G T Rt Y srogpres
§ccd3d|9 2E 86’§t|e REXm &ﬁé’-‘ZL Glt&@bﬁt%x riSbnyBp@poxy)-4-
%5 an}j) DVAP ( 8 ¥ S%F () wer e ag%e y?] Poxy)-
niwlmq;lb@zwasacsitz trmmihmlanyl eftmw eiter m%g) aNQ iam@PCl): 501.1; tg =
centrabm)a The residue was purified via silica gel
%‘”éﬁ‘? t"dgraphy (el uting with 20% ethyl acetate
| n hexane) to afford 5-brono-2-(3-tert-butoxycarbonyl -
Bty ) 2- (- t%hlBiﬂ&y@%é%l%r@&dxd)A-chIoro-5-( 4-cyano-6-trifluoromethyl-
2tr|nethy|5||any|-ethy| ester (3.2 g). MSion (APCl):
S-yhengoicasd 9. tR = 3.61 mn(rrethod 1) 30 112
WD 2008/ 124610 PCT/ US2008/ 059438 St ep 3
2- (3-tert - Bunisiye alr Bdayert-prtoppribonyl: r@rﬁp@wér45:h(040@ (4-cyano-6-

gt L amst ?)ﬁ Wgﬁlm-g;y))ﬁbe%{zﬁ%;%gﬁsﬂglmet@y@ﬁa%yl 2l ¥8§t8r (alcé 8 2.2 mmol)

and %‘[ﬁaﬁﬁiyr SrbRrEARRIRY (6.8 AR @4/ thnbt, i G PHEY indrHE @0L) was
tetramethyl - [1, 3, 2] di oxabor ol an- 2- yI -benzoi c acid

stred atrrbfon o snlrhtae@;l Thet mwuremﬁhqrﬂc@cgvtraﬁa@ ard dijuted wigh ether.

IrREERE 5er 4S5 Rrt i iySar BuRd ant fiespstes o vield 2-(3-tert-

?g{ogfc%)rWoﬁoﬁ?K{gcchﬁorBfé ('Xﬁfygbfé) ?flthmﬂ)yém&hplydgn@ﬁtﬁyl) -benzoic

émdt(hecg)l}\/lsal\/ep-l]341&51 tr = 296 min (method 1)
2-(3-tert-Butoxycarbonyl - propoxy) - 4-chl or o- 5- (4 cyano-
hyl - 10 .

Dt 3 ééhvl _pvr(?g]l%% \ﬁ) 9?(2 methoxy-

3hér3flﬁ-rﬂéhvlﬁkﬁrw@ﬂl[&@wkv}ﬂm@@wb 4-chl or o- 5- (4-cyano-
6-trifluoronethyl

A mixture of 2-(3-tert-butoxycarbonyl-propoxy)-4-chloro-5-(4-cyano-6-

trifluoromethyl-pyridin-3-yl)-benzoic acid (30 mg, 0.06 mmol), 2-methoxy-N-
methylaniline(9.4 mg, 0.07 mmol), triethylamine (12.5 mg, 0.12 mmol) and 2-(7-aza-
1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HATU, 35
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pyridin-3-yl)-benzoic acid 2-trinethylsilanyl-ethyl
ester (1.3 g) was simlarly prepared according to

wEe@p/1261d or Step 3E from PCT/US2008/059438

5- brono-2-(3-tert-but oxycarbonyl - propoxy) - 4-
chl oro-benzoic acid 2-trinethylsilanyl-ethyl ester
2, QOQ)'nmIMBn idin:hlo(dkﬁ’éthame B0bL Icortdhing DMF @. BBLirwas stirred at rt for

’2"&?‘%%%% Kiepdaftitioppsd pogiyr andgieipromethanec Jhg groanic
érr Wéé \Hé’%h%'a% il atePYRLALRG S50dehi- 288 %(9{/ E1a L daéa- -{5-chloro-4-(4-

i Xt UT e

&yan3-6-ifitiorbhie ) pRTdRByl)- zoll(pﬁfws&yfbh@mlpm@tr@r ¢atbayiayp-
6- 20 trifluoronethyl-pyridin-3 yI) ben20|c acid
phenoxpeliyricsadidiutylesterl  est er (1 g, 2.2 mol) and
tetrabutyl

i) in THERUBENA: 7 ABohEog ngs Breq Br fpfEfgrmaot ollowed

By patmingINendihyfdtiohea cderlinghe B&PPC ekttt @tk @tk Midriteaite.
wth ether. The ether |ayer was washed with water,

dried and Ehmafem/tercatu@dmatenyli \edasjstﬁr-e@?.n f@¥tirifluoroacetic acid in
gut oi)%rr i?ﬁr bnog (g %Bréolsé) gil)é@@ﬂglg ;%rgugg 4r8\(/:%/r82 gh%et [grlﬁlfgérgﬁ\;e
[M‘?@té’ affm-%-cﬂlcﬁoﬂ-%-a%nm6q ﬁtﬁ'@&lﬂ@ [yﬁ%)/réfne P/IZQC[?(Z methoxy-

{5-Chl oro-4-(4-cyaho tr| uor one pyr
yhenyla—rfnétﬁylmtﬂw)qyﬂ -phenoxy}-butyric acid 34-1 (4.5 mg).
phenyl ) - met hyl - car banoyl | - phenoxy}-butyric acid A
m xture of
2-(3-tert-ppg fMN\ﬁlﬂE Q@H%buﬁsqp&éﬂe&?&hbéﬂo%n% {o4th§ ﬂﬂ:@dure
6- 30 trifluoromethyl-pyridin-3-yl)-benzoic acid
depcribedabanenl ), 2- met hoxy- N- net hyl aniline(9.4 ng,
0.07 mmol ), triethylamne (12.5 ng, 0.12 mmol) and

2-(7-aza- 1 d/\/U\
H benzotriazol e-1-yl)-4, 1, 3, 3-t trarret(ﬁyl uroni um

hexaf | uor ophosphat e (HA g IV\D 2008/ 124610
PCT/ US2008/ 059438 nm, kn di chl oronet hane (1
nmL) contai ning DVF (0. Was |6t ifesred at rt for 16
hrs. The m xture was partitd oned in water and
di chl oronet hane. The organic |ayer was washed with
wat er, | dried and concentrated to yi ell\ﬁsa clr uqs

HPLC
4- E8-chl oro-4-(4- Ry, N ;
yano-H-trifluoronethyl-pyridin-3t W*'ﬂ’ [ (2-(%r})h xyMSWOd
erpd-) - ret hyl - czamémyiphenﬁ phenoxv}-émst.sfr! C 3g{d 3

} ¥ b ase ol e
-uuty ester—AHternati-vel —2= LHOAyanlllne Was

us¥d2 f pr arft- @Féomo?-mnoeswphem{ll oved H2-Perf &8 ng 3

N-qEl hyT at 2Ct ford
B i at &R SOV N e maf erT0 vats &0t ted |
SWA4T) 11 uos-aaerstd-metklphshyili chl pr czm%t@a[lle dd0m-) 3

o

aQ
AST

D
for—2frs—andther—purt+it+ed—viareverse—pi

pr¥par at i ve 2-methpovs:thy-phenyr d 562.2 3.49 3

4o ol O o B -SRI hei O PR PV T ST

pr&zunyl - rretélwlo@aq h@mybhamﬁnoxy bagova i C m@l B4-1 2

\4.J 1 ). Fhe IUIIUWIHu uuupuuuuo were prcpareu

ac¥®dj ng to the pheoddure 518.3 3.81 3
34-9 4-chloro-2-methoxymethyl-phenyl 596.1 3.82 3
34-10 2-methoxycarbonyl-phenyl 576.2 3.35 3
34-11 3-fluoro-2-methoxy-phenyl 566.8 3.70 3
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descri bed above: OOH \ C r 0O NR2a F3C N ~ 15 Ex.
RM5tR HPLC za (MtH)+ (mn) Method 34-1

wQ200etiexy - phenyl 548.3 3.91 3 34-2 PCT/US2008/059438
4- chl or o- 2- met hoxy- phenyl 582.3 4. 06 3 34- 3
P-1Ti1 f{uoronetrhoxy-phenyt—602-3 4 54 t HPLC
4- Eikuof o- 2- met hoxy-phenyl 566.3 3 7 R
P- met hoxynet hyl - phenyl 562.2 3. 49 ?M t!) min) Method
Bghl-0r 0- 2 I 2 34- 7
53%21!22 o “dIRfKY ﬁ‘d}a{/ ph%ﬁgl 1856222.4 3 Qs.m ohyi 3
5B8-13 B. 81 SZMertHewmhengal 2- met wox&m hyI ?pﬁ@anyl 3
696. 1 B 82 3 34- 10 2-mettoxycarb 8 2
3535|341 P ASTIOPY PR hoxy- DheATTo 06, 505, 70 3 3
114 2008/ 1 08/ 05943 t R C Ex.
54 1‘6’0 %g%& BGTohERh 08! Ssg5vp tR &} 3
5-3aetehy| - 2- netzqmrarrmhlqymlnylSGZ 4 3| 7458%.4 34 13883 3
2. 5-dirmethoxy-phenyt—577-6 35337 34-14
> 34:1di fret hoxy-pherﬁﬁnzxfiw 6 3.67 3] 3¥3F | 390 3
P [ -5-yl - phe 5.7 3.37 3
_?fg?(ﬂ;%i1 2- \/I nhpn\/l kl'i 4 3.83 3 Qiéll:lg'l?ﬁhdn7%}.15_3_ 3 3
3.380193| 34- 18 rﬁetpyxy plwlduBZ-Ql 3 3.51 3549%2-19 3.43 3
5= et hoxy=pyridin-2=-yi 5492374313
34-20 3-methyl-pyridin-2-yl 532.8 3.39 3
34-21 6-methyl-pyridin-2-yl 532.8 3.12 3
34-22 methyl 455.7 2.95 3
34-23 3-methyl-butyl 512.0 3.69 3
34-24 2-methoxy-ethyl 500.1 3.09 3
34-25 cyclopropylmethyl 496.0 3.47 3
34-26 6-fluoro-2-methoxy-phenyl 566.1 3.73 3
Example 35
4-Chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-(2-methoxy-phenyl)-N-methyl-2-
5 [3-(1H-tetrazol-5-yl)-propoxy]-benzamide
NN,
L
N
H
NL Cl o] ~
N\
| O
N
~
| 5
F.C~ N

Step 35A: 5-Bromo-4-chloro-2-hydroxy-N-(2-methoxy-phenyl)-N-methyl-benzamide

To a stirring dichloromethane (40 mL) solution containing 5-bromo-4-
10  chloro-2-hydroxybenzoic acid (2.0 g, 8.0 mmol), were added triethylamine (2.2 mL,
16.0 mmol), HATU (4.5 g, 12 mmol) and 2-methoxyl-N-methylaniline (1.19 g, 8.7
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34-20 3-nethyl-pyridin-2-yl 532.8 3.39 3 34-21
6-net hyl -pyridin-2-yl 532.8 3.12 3 34-22 nethyl 455.7

WQ2®8/1316184- 23 3-net hyl - butyl 512.0 3.69 3 34PQHUS2008/059438

2- met hoxy-ethyl 500.1 3.09 3 34-25 cycl opropyl net hyl
496.0 3.47 3 34-26 6-fluoro-2-nmethoxy-phenyl 566.1
BmMo6B. The Exigtop waS&irred at rt for 16 hrs and water was added. The organic
4- Chl or o- 5- cyano-6-trifluoronethyl -pyridin-3-yl)-
Ieﬁrﬁﬁw aé%msyeq\wﬁ@{\ﬁ{]ip% drpc{qy_e( NazS0Oy, filtered and

%n%%ﬁt@é&l Tﬁ%{ﬁ% d'NQ ﬁy%h%é) G4 Zsﬁigl\ 88| fH‘s ’cquMn réor‘%toér\aphy

ElutiBigowith 20% Rk Scelat)isl héraneb aRordBs breis-LbmBN.2- h%rﬂiﬂj—h -(2-
yl -benzam de To a stirring dichloronmethane (40 niL

r@@thgry 9hewarwﬁiamwrgeﬁzammlé¢rb30¢ mg)0 MS [M+H]": 371.9; tr = 2 60 min
g an hydr oxybenzoic acid (2.0 g, 8.0 mmol), were

e hlethylamne (2.2 nm., 16.0 mmol), HATU (4.5 g,
12 nmol ) aNI%rZat%ghQWJ(tuM' ATBLEr B - LGS -4- Q%&&(ﬁenﬁ) idacid (5 g,
115 WD 2008/ 124610 PCT/ US2008/ 059438 nmol
H.2mme), \Raseti;DXy-Nedethyamlmef(an 34.62h9 swneoipanbl® £); (9869, 37. 8

REB e B St hae was seled ALA0 BTat BisEncbar GNeq Bg 17 hrs.
TREmMERE Wé@ cWﬁéerﬂrlé[édf ér%dpu\‘l'ﬁﬁd ggls'ilﬁgﬁgﬁ\asfwlc@ﬁpnncﬁlr&ﬂytography

chromat ography eluting wt % et acetate 1n
dsie’oedm\ethtemhﬂéfzaaté iDhbxane28%4 i give 5%fdsmd¢4cnh}orblr2(®dﬁnxy-N-(2-
nmet hoxy phen N- net hyl - benzam de (300 ny). M5
RAbAKYPhenyA)- %mth@eazmdww 9]-met hod 1)

Alternatlvely a mxture of

Mﬁm(ﬁ 369, 37 8 rmDI ) in anhydr ous xyI ene vvas

heated at 60 C for 2 hrs and then refluxed for 17 hrs.

10 The ni xTwa stiviag mﬁ}s@nﬁqrdﬁenl_)mdtqmﬁmg $-bewnardachloro-2-

hy roxyq\l %f meftrllo{;ldc’/-tg)hg%l/l)u“nmgtﬂ{/lObrgalra\tzg ide (330 mg, 0.81 mmol) was added
4-bromo-butyronitrile (0.096 mL, 0.97 mmol) and K,COs (223 mg, 1.62 mmol). The
mixture was heated at 50 °C for 8 hrs. Additional 0.5 eq. of 4-bromobutyronitrile and
0.5 eq of K,CO; were added and the mixture was heated for another 8 hrs. The
mixture was diluted with dichloromethane, washed with brine, dried over Na,SOy,,
filtered and concentrated. The residue was purified via silica gel flash column
chromatography to afford 5-bromo-4-chloro-2-(3-cyano-propoxy)-N-(2-methoxy-

phenyl)-N-methyl-benzamide (241 mg). MS [M+H]":439.1; tg =2.62 min (method 1)

Step 35C: 5-Bromo-4-chloro-N-(2-methoxy-phenyl)-N-methyl-2-[3-(1H-tetrazol-5-yl)-

propoxyl-benzamide

5-Bromo-4-chloro-N-(2-methoxy-phenyl)-N-methyl-2-[3-(1H-tetrazol-5-
yl)-propoxy]-benzamide (226 mg) was similarly prepared according to Step 28B from
the corresponding 5-bromo-4-chloro-2-(3-cyano-propoxy)-N-(2-methoxy-phenyl)-N-
methyl-benzamide (241 mg). MS [M+H]": 482.1; tg = 2.48 min (method 1)
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eluted with ethyl acetate in hexane (20% to give
5- br ono- 4- chl or o- 2- hydr oxy- N- ( 2-

woreaoRoxasiphenyl ) - N- et hyl - benzam de (3.3 g). SPEpUSHBS/059438

5- Br onp- 4- chl or o- 2- ( 3- cyano- propoxy) - N- ( 2- net hoxy- phen
Slebs B50BL-BYoro-5 34 REAFRE AR oI Bhvi oy Fidih 138y N2 St iy Phenyl)-
(6 nL) contalnlng 5-brono- 4-chl or o- Z-

NyaRtaw2-[R:({ b-tetsaehbyl)riienoxylrbegzaaidey | - benzami de (300

ng, 0.81 nnDI) was added 4-brono-butyronitrile (0.096
m., 0.97 nfEhlorehd4KeaEss-(rifk@rargthyl-pgadimaoy!)N- (M&ethoxy-

e BB el s Bhe ezt 25y Watpspared from

%éﬁnﬁg-@ﬁ%r@ﬂqztnh&h&ﬁﬂgn?l) WaseltoRrb e84 Hlfetr%%ltfhﬁf pr%poxy]

m xture was [ uted w th di chl oronet han
berezbmiblentia Iatebmsaeeacdnbnedf Sieps 288 A3 and Fi IMSbee'd-l]anG?Z 2t =
concentrated. The residue was purified via silica gel
f-F2EH £B81A%2) chr onat ogr aphy to afford
5- br ono- 4- chl or o- 2- ( 3- cyano- pr opoxy) - N- ( 2- net hoxy-
phenyl ) - N- et hyl - benzam d ). MS [ M+H] +: 439. 1;

=2.62 mn (method 1) ggé?ﬂ%@
52 Briimethyl-priepionis-adid 3 2rli¢ebleyo- %féﬁxqrpwrrﬂwwmeiw -pwidin-3-yl)-

H-t et r azo
5- B?o:rg?gbgﬁf&gg)m?\ﬁy'%mn@r%@@%ﬁ?’ fhe?”y'oxymethy' e 3- (1

Htetrazol -5- yl)-propoxy]-benzam d& (226 ) was

simlarly prepared according to St 38880 30 the
cor respondi ng
5- br ono- 4- chl or 0- 2-{\3- ‘ OXxYy) - N- ( 2- net hoxy- phen

yl)-N nethyl - benzanide 41 Ny M5 [ MHH] +: 482.1; tR
= 2.48 mn (methodf1) 116 @I 24610
PCT/ US2008/ 059488 ) i

| oro-5-(4-cyano-6-trifl uoromethyl pyridin-3-yl)-N(2-m
Slen@od rﬂ\%ﬁuhethvlmﬁmwmsy peid 3f(2-{[4tchloro-3-(4-cyano-6-trifluoromethyl-

l—r)lé ﬁéf}l %%B%\ﬁ rJl([)iF onvloxymethvl ester
-trirruoro yiI-pyrra

in-3-yl) t BoX - ) ]
phenyl ) - N'\b‘neg’ﬁﬁgfe Q‘P{% {41f_f|]l? 0t3r (51 Spang- ytlr ;Iuoromethyl ?yr(gm -3-yl)-
beTizdgl]-aiethl] mopbamﬁ@;ipifobmmnc &id 11-4 (500 mg, 0.95 mmol),

5- br ono- 4- chl or o- N- ( 2- met hoxy- phenyl )-N-net hyl -2-[3-(1
Wl@réﬂ\eﬁ'WbP'V?alaSﬂ ()Zonxfeow]mrb@% ztawwéwneaﬁgi? em g2 mmol), Nal

{ %Q%t %é) {Wfﬁotl)( ﬁi)tl\ﬁ'—g @ @B \@%%eréj % 6:( ?b£ M')'/_sg Ethyl acgta?é was

é’dd%ﬁ@n@lﬁhé‘kﬂlxt%%s%%eé%tﬂ water and brine, dried over MgSO,, filtered
3-(2-{[4-chl oro-3-(4-cyano- 6- trlfluoronethyl pyridin-3
and goncentrated. The residue was purified via silica gel flash column chromatography

blg{? 20%.@51 g—ﬁ‘% erWyl aceq]atg% hgpa%gmo( Q‘for%ré)ﬁ) dim tll\)ﬂ-)(p){gﬁcgnqg Iacid 3-(2-{[4-

chloro-3-(4-cyano-6-trifluoromethyi-pyridin-3-yl)-benzoyl]-methyl-amino}-phenoxy)-

propionyloxymethyl ester 36-1 as a white foam. MS [M+H]": 618.2; tg = 32.7 min
(method 5).

Similarly, 4-{5-chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-
methoxy-phenyl)-methyl-carbamoyl]-phenoxy}-butyric acid 2,2-dimethyl-
propionyloxymethyl ester 36-2 was prepared from 34-1. MS [M+H]": 662.2; tr = 6.87
min (method 3)
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OOY~ NC Ol ° NF3CI NOStep 36A:
2,2-Dinmet hyl - propionic acid

wW@2{084%4646 Chl or o- 3- (4-cyano-6-trifl uoromet hyl - PCT/US2008/059438

pyri di n-3-yl)-benzoyl | - net hyI am no} - phenoxy) - pr opi ony

| oxymet hyl ester 15 A m x%u Ff

3-(2-{[4-chl oro-3-(4-cyan :?Iuoromethyl pyridin-3

- yBY2- {[b@tﬂmkﬂ-@m;}bhwe-tafncm@emhlemndy\)&pl)mpnmyi anetbyléhmino}-
11-4 (50

(276. & LB Rrao e BltceiG kRT3 anoX5e Bl Ssies

Nal (142.5 ng, 0.95 nmmol) in OVF (5 -) was stirred

at rt for 2 days. Ethyl acetat ded and the

m xture was washed with vvater Pln dried over
MySH4, filter trated resi due was
purified via sili a coI um mat ogr aphy
eluting with J0%et hyl in hexane to afford

2, 2- di met hy| |on|coaC| (2{[4-

chl or o- 3- (4*cyano-6-trifl uoronet hyl - pyri di n-3-yl)-benz
Steb]37Ae 3Pl fAChbed-3 Pihepancy/d tnﬂpbmepwmmweneswpfnethyl-

%3%6@19} agﬁéq%% f%' [gt emgfnoam -gvélowékqlloxvcalbonvloxv gthvl eS%ef

4' - hl f | h
- 2{ [5( g or/g mlxture of 20{[460|EI<r)|10 3- 4Ocr:y%\rr?8t ty |qu(§) \b/methyppynd}/n-g-yl)-

Wz@ﬂghheﬂgﬁﬁbﬁl o}- 'Eﬁé ggp%rﬁ%@é’él&1 Q?W%ﬁé @ggyﬁrh% carbonic

acid net hyl - yl oxymet
aoic pachiedodthyd mydhekyl é&er[(M:H]ng 1@Gamat) tti®hyamir®7(39@ih, 2.85

(method 3) 117 WD 2008/ 124610 PCT/ US2008/ 059438
ard Nal (142 5 mg, 0.95 mmol) in DMF (5 mL) were stirred at 60 °C for 1 day.

S/fac{ggaﬁez & Bgecf'ﬁr(qélthéﬁjigo e w!é agl'ye \Bngﬁ\)/%%oﬁﬁ% legé gl’lg’d over

Mgsmlfmh@cydrﬂwaérhfy%d omer@tsiamé w%ﬁtpﬁhfled)ﬁé-gih&a gé‘ilﬂ@kh Eblumn
N F3SCNo 5 Step 37A

girppatograptiy editiog 3vith £0Gy ethy-Betate in hexpomtist afford é}(?i{[d'rﬁ?hl@ 0-3-

e A e B S a"r&r‘w’%&{‘ebﬁgfﬁgopuomc

acid 3- c{/&uéh&m f«@ar%r(ﬁm@%ﬁk@e@t‘e? BYH wes By 7Py kL 853 min

-yl)- benzoyl |- met hyl - am no} - phenoxy) - pr opi oni c aci d
(metlaod 800 ny, 0.95 mmol ), carbonic

Similarly, 3-(2-{{4-Chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-

benzoyl]-methyl-amino}-phenoxy)-propionic acid 1-isopropoxycarbonyloxy-ethyl ester
37-2 was prepared from 11-4 and carbonic acid 1-chloroethyl isopropyl ester. MS
[M+H]": 634.2; tr = 32.5 min (method 5).

Similarly, 4-{5-chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yi)-2-[(2-
methoxy-phenyl)-methyl-carbamoyi]-phenoxy}-butyric acid 1-
cyclohexyloxycarbonyloxy-ethyl ester 37-3 was prepared from 34-1. MS [M+H]":
718.3; tg = 7.23 min (method 3).

Similarly, 4-{5-chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-
methoxy-phenyl)-methyl-carbamoyl]-phenoxy}-butyric acid 1-isopropoxycarbonyloxy-

ethyl ester 37-4 was prepared from 34-1. MS [M+H]": 678.3; tzg = 6.73 min (method 3).
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acid 1-chloroethyl cycl ohexyl ester (393 ng, 1.9
mol ), triethylamne (399 pL, 2.85 10 mmol ), and Na

W@ 2008/1%6my, 0.95 mmol) in DMF (5 m-) were stiPCBEUSADS059438

60 Cfor 1 day. Ethyl acetate was added and the

m xture was washed with brine, dried over

MpSH4, filtered and concen fared” The resi due was

piihildro-&d 4vdyana-BHiifmreraéthyltysitinebyl ArmetodyeNh2-owpthgiiyphenyl)-N-
eluting with 20% et hyl A j_n.hexane to afford

3 (2-{[ 4 Chl or 0- 3. AeByRbEIile
(4-cyano-6-trifluoronethyl -pyridjn-3-yl)-benzoyl]-nmeth
yl - am no} - phenoxy) - pr optg¥ling

1- cycl ohexyl oxycar bonyl oky- ter 37-1. M5 [ MtH| +
: 674.2 ; tR=35.7 m nmlarly,
3-(2-{[4-Chl oro-3-( -6-tridlu thyl -pyridin-3

-yl')- benzoyl ] - met hyP&arﬁJno} phenoxy) - propi onic acid
$re SRRl QP@HIXFO@@%WAXQXSY( 454 g%'tet?acf[l&ﬁvl (3.5 AdiYBboRSi&RaNAd

from I1-4 and carponrc acrd I-cnroroetnyt [ Sopropyl
leenzeic acidamethvledted] +: 634.2; tR = 32.5 m n (nethod 5).
Simlarly,

4- { 5- chl or ¢-Chiard-2eyethoxye54.# 5| fitetremethyl ] 1 HPidicatalperglagi2-yi)-

-2-](2- .
ETISAF eIV S5 g Y AseArsgH [oBreNBRPT - BIPFF-c
I
g'lr%g%gg%eéﬁ%ﬁ? g%ﬁ%ﬁ&tﬁ&w%ﬁ %ﬁgﬁé Q&%rcﬁ@&h@th@%?&'éd&%o?%@psn 2D. MS
(nmm]hmm) tr 25.96inmh I(raeihysd 1)
{5 chl oro-4-(4-cyano-6-trifluoronethyl-pyridin-3-yl)
S5 _ ~Chlc iforom i3 y2-methoxy-penzoic acid

@[ ,sopropoxycarbonyl oxy et hyl ester 37-4 was
prepared from34-1. M5 [MtH +. 678.3; tR = 6.73 mn

(met hod  3) 4-Chid30-¥0429884-8 2AREF rREH(ILIFAR- R 943 hoxy-benzoic
Exanpl e 38

acicimethy eSte( - T ghmas Breparietllagoordimgtit preppdke. il dom Schipio-2-

GGEBQXN% (ﬁé@g ?\I([T%Fa%?%%/% EF ggﬁ gxalglf)rolan 5% bgremnozlca gclzlg metl'M glster (9.8
gy &4 %Rm?o-ﬂ-%fme?b\hémﬁ %oﬁic'énﬁo&t%rﬁfiﬂ?f B)gb R/lsl[MH?w] .3V 90; t =

I oxabor ol an-2-yl)- benzoic acid nethy
4-8CGmhioKroethodd) hoxy-5- (4,4, 5, 5- tetra met hyI [1, 3,
2]d|oxaborolan 2-yl)- benzoic acid nethyl ester (9.8

t he pr ocedur e of St ep 2D 10 | I\/H-i—|] +: 327 1;
2.96 nmn (ﬁé@lhtgaa qf)4-chloro -5- (4 cyano-6-trifluoromethyl- pyndln 3 yI) -2-

methoxy-benzoic acid methyl ester (1.2 g, 3.2 mmol) and trimethyltin hydroxide (1.75

g, 9.7 mmol) in 1,2-dichloroethane (50 mL) was heated to 80 °C in a sealed tube for 4
hrs. Additional 5.0 eq. of trimethyltin hydroxide was added and the mixture was heated
for total of 48 hrs. The mixture was then cooled to rt, quenched with HCI (2N, 40 mL)
and diluted with 1,2-dichloroethane. The organic layer was separated, dried over
Na,SQ,, filtered and concentrated. The residue was purified via silica gel flash column
chromatography eluting with dichloromethane: methanol (9:1) to afford 4-chloro-5-(4-
cyano-6-trifluoromethyl-pyridin-3-yl)-2-methoxy-benzoic acid (723 mg). NMR (CDCl),
5, 8.82(1H,s), 7.94(1H, s), 7.81(1H, s), 7.20 (1H,s), 3.90 (3H, s).
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Step 38B:
4- Chl oro-5-(4-cyano-6-trifl uoronethyl-pyridin-3-yl)-2-

woreiokoxsibenzoi c acid nethyl ester PCT/US2008/059438

4- Chl oro-5- (4-cyano-6-trifl uoromethyl -pyrid

i n-3-yl)-2-nmethoxy-benzoic 15 acid nethyl ester (5.5

g) was prepared according to Step 2E.1 from

3teohi|8®r‘o 2. Chived-Bd Ay and-8-triflubrdmétrylypargihByVI-P-ndsthoxy-benzoic

Igtﬂ!OXQborolﬁn é yl )-benzoic acid nethyl ester (9.8
r|fluoronethyl i sonicotinonitri le

1) 12(()7S?eg'é 2 Wagd &Me'_(q throuth a sc;lut|on of TH% (8 ml_rS]andQNater (8 mL)

éon‘t%hhu% 8: c,%rtgd/}(yczy Qr r‘h@ihokf gﬁ&m&%c BYil (56078 Rigy b).o fimol)

met hoxy- benzoi c aC|
dndtSrbamaoe- B—tr(fmoayﬁmbylﬁsdrﬁdofuhmfnwmﬂ NWS gl lemal-) jdr)102n|nutes
net hoxy- benzoi c acid _nmet hyl ester

EROGm Bl e bde T ng o & . e Pydias 91.0 ma,
(i g i’rﬂrﬂgﬁw ger fot Eﬂj}ge at%.x\% ona?tng%a e w§s s?%lécp sfirred at rt for

8 higrahdngildtédwhly @t‘rﬁkédé%twa%él@ﬁb%dncaa;ﬁbrt\/\fé% siébérfatbfoewé@ﬁed with
heated 25 for total of 48 hrs. The m xture was then

lringt dided evar MoSfefiltenediand concairated NThe gesidue wagnebrified via silica

D S A i Bl
%ﬁl@ﬁﬁ?)—'(@-b%o é[hﬁuér%ﬁie@%pxﬁtﬁn-ﬁw d- hfé%o\kx-%eﬁidlé 58d 9891 mg).

flash col um chromat ograp el uting wt
di chl or one$inalady, 4aetidrariol4- c(y@ndﬁ ttituabrethgll-pyridin-3-yl)-benzoic

%‘ii‘iwag bParRred apsprsing Ryhe BYPYERTRCESR Fom Svear Aows2-BAPoi
gnéé‘lgl(b%r&l_’lm |(§T5Ad g?k@é}%@%%yﬁ?rﬁfcﬁ@gﬁg 8-)1’( 3H

s). 119 V\D 2008/ 124610 PCT/ US2008/ 059438 Step 38C. 1:

3teQIH80x_at-6hlprb-5y4nyand-6-triflfibroaretingb-piridin-Byw ik BimetdxyINH22 -
XY i C id (Alternative synthesis): N2 was

%% Dt %Of THE (8 m-) and water (2
5 con

5 bar boxy- 55 ERIRH. o 2 REX S me G 7L g4 B gnd
l:zflg,glt (IRQ?] glr_] ﬁ’lﬂtDM mltéménénbz 91%1)3nt1 ra_gi khlg%gﬂéﬁé Iy hfL') Pt was
preheated at 5K3Po4 10 mig ugder5\127atnmeﬂ>i)qre tWMeHIBFahIQr8§ (A-cyano-6-
g, 0.2 ), Pd2dba3 (91. 0 nm, .1 |
WtrehErid s@ﬁ%-; fibey bty Hetvhietnirigy S+ mmo ).
B H)&Qe%s rdeatelfin P) Fsph@iad i HeldheRtt t°b 61 ﬁy hrs. Upon
acetate. The or gam & B \Was separ aed d i th
ddlibg tawe, thel mnﬁdreomsrqwdya@u with lthemebl(5aﬁn) a:rxairmlereﬁrvatredz-

The residue_was purified via silica gel flash colum
%‘H'P'Bﬁ?ﬁ%r@@?aa RS CEJaMS lﬁXfrWQSWeE@%w gopcentrated. The residue was

i 06 ORI E et L CMS I ey TSP SRR - .
mﬂndsromxetﬂyemmuﬁagglzdméﬁ.@iy-mg()z m&th8ky-gHdriyl)-N-methyl-benzamide 38-
4-chl oro-5-(4-cyano-6-trifluoronethyl-pyridin-3-yl)-be
hib? :9)aMSd 'ﬁ)?%%a*k ed-Uowo(aethgd3d t he above

procedure from 5-carboxy-2-chl oro
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15 phenyl boronic acid and 5-b ronmo-2-trifl uo rom
ethyl-iso nicoti nonitri le 1-1. Step 38D

W@ 20811608 5- (4- cyano-6-tri fl uoronet hyl - pyri di NnPGFY§0082059438

met hoxy- N- (2- net hoxy- phenyl ) - N-net hyl - benzanm de To a
m xture of 2-nmethoxyl-N-nethylaniline (27.7 ng, 0.2
mol) and 20 Et3A (196 L, 1.9 Min toluene, 0.2
nmmol ) in 1, 2-di chl or oet hakzafpleld) whi ch was

218 d@m%%fe-gh ang %S%ﬁo%még\gp@?m%ng %-I\NZZ @8 %W ‘ﬁﬁgnyl)‘!\@-%ethoxy-

trifluoronet hyI pyri di dN-@efhy)-béhzamtideoxy- benzoi c acid
net hyl ester (50 ng, 0.14 mmol ), The m xture was
seal ed in N2 atonspher g, and heatgd at 80 C for 16 hrs.
Upon cooling to rt, theym e was guenched with 2 N
HCI(5rﬂ)andd|Iuted' i

The organic | ayer was s £
resi due was purfied,oianteverse p
LCNB to yleld 4- chloro 5 (4- cyano 6-__

centrat e_d. The

henyl) - N-rret hyI benzam de 38- 1 (4 9 rrg) . I\/IS [I\/H—|]
475.9; tR Fo &.sffingidich{omenbibdnd sollkdh (BEn2008alrtdb 4-0hloro-5-(4-
PCT/ US2008/ 05%‘6!38 Ex

I e 3 o
R gLt yaw'rsgxy %ma%PM?WC-W {RiPm38C gr $8G 436
I ' ' .
‘N%I 6%%’“8@%3 é%@g&sar%%s gﬁgﬁAﬂ:ﬂP)é}ﬁd NSBERY LhibsR4ans 4., 1.5 mmol)
dndeniNyr Ohe miettieoxas Sinfed-dt Fifod 21 brscmetdoyiteratddotoryiedd glchloro-2-
benzoyl_ chloride To a stirring dichloronethane

BSHeY-Sr{SteflupromeiBritrTidinrigy beiroyk dudside s a solid, which was used
di n-3-yl)-2-neth b
R L SR et s

added 2 dr gpsilafy, ﬂnﬁoramd 4 HRAoB4afydro®BihgKhyeieint 3-28-benzoy!
1.5 mmol ) 10 under The m xture was stirred at rt

¢hjeride \M@%prgn@lredcﬁrmeﬁphlatce&H -gyayiocd-tiflyoroniedybpgridin-3-yl)-benzoic

trifluoromethyl-pyridin-3-yl)-benzoyl
%%Flg)%eégggsga solid, which was used in the next step
wi t hout further purlflcatlon Simlarly,

StepdoB 0+-Bhiof-SYRBRR-4-frifilibreRieBiBEbWidin-ByA) NI N6-Binyé thyldenyl)-

gzog} chlori de was prepared from
- ez dyano 6- trlfluoromsthyl pyridin-3-yl)-be

nzoic 15 acid (Step 38C. 1% Ste
4- Chl or o- 519 4-NPaere- reetb@fyr %ﬁmﬁwwuwmemyhpgm $YR

ggnz%yfj&h'fgﬂd@(lm %?Bxb)mmol) in DCM (0.5 mL) were added triethylamine (39
pL, 0.28 mmmol) and 2,6-dimethylaniline (28 pL, 0.22 mmol). The mixture was stirred

at rt for 12 hrs and was purified via a prep TLC plate eluting with ethyl acetate in
hexane (30%) to give 4-chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-(2,6-
dimethyl-phenyl)-2-methoxy-benzamide (55.0 mg). MS [M+H]" 460.2; tg = 2.85 min
(method 1)

Step 39C: 4-Chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yi)-N-(2,6-dimethyl-phenyl)-

2-methoxy-N-methyl-benzamide

To 4-chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-(2,6-dimethyl-
phenyl)-2-methoxy-benzamide (55.0 mg, 0.12 mmol) in dry DMF (0.5 mL) was added
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2- met hoxv- benzam de To
4- chl or o- 2- net hoxy-5- (4-cyano-6-trifluoronethyl -pyridi

WO 28842496120 benzoyl chloride (70 ng, 0.19 nmol PCT/OSDBIAH59438

(0.5 mM-) were added triethylamne (39 L, 0.28 mmol)
and 2,6-dinmethylaniline (28 L, 0.22 muol ). The m xture
Nas (gelrﬁg 32 mtndl)tana%do%;’ethéﬁe MG WRSO. P FindI R ArRél rixfire was
prep TLC plate el'uting with ethyl acetate in hexane
gfgm;zbattrbav@rm@t quenched with 0.5 mL of MeOH and 2 drops of trifluoroacetic

S5l e Lol o e S
%&@W@ﬂh‘bl 69’%@8 W22, 6-dftRetAlibheAy)-2 FERHNEY Nty Benzamide

39-01{8.6rmog )5- M Myt a7 611 1i=f .25 romerhdtiibd pyri di n-3-yl ) - N-
(2, 6-di net hyl - phenyl ) - 2-net hoxv- N- et hyl - benzam de To
4-chl oro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N
(2, 6-di net iI"b{é foll&Qm biinds &8RRG td the pFocedure
ng, 0.12 mmol g ﬁ1BI\/F %OW%%W%\A@S addg% 125.) WO
dex@8baP deave, Wﬁmfeuszcme/oewsaep I(HWES N6t magesearB duerteodvailability
aﬂﬁ i odo hane (0.15 nmL, 0.24 mmol ). The m xture was

g ipe Narge ?'P'”Sver ni ght, quenched with 0.5 nL of MeCH
and 2 drops of trifluorogcetic aclid, and purified via
reverse phase preparativex Qield

4- chl or o- 5- (4- cyano- 6- ,L
trifluoronethyl-pyridin- (27 6-Rii met hyl - phenyl ) -

2- met hoxy- N- net hyl - be 531 (8.3 ng). M5
[MtH + 471.1; tR = 6. mn (method 3) The foll ow ng

onmpounds were prepared according to the procedure
descri bed above, where in sonme cases,M$tep 33 was MRLC
eC8ssary due to availability of t (et+ Ay el fiyskn)al ntethod
=P NR—OI0FECNEX—RMIRHPEC |vrl'|-|‘:z> i)
Metthbd| 39-1 2.Sedignetvt-penyphenyl 4744745, 25 B82539- 2
P-4t hpxyc E'%(}J 2 5.82 3 9-3
’%g_eg et h%%ﬁﬁ%g 1R pRei 51 5 e 582 3
P-3d-810f O- 6- m&exﬁétmi@rbﬁenﬂ94 2 6| 0350%.1 39 .81 3
—ftuoto=2=nethoxy-phenyt—49426102-3
39-4 2-fluoro-6-methoxy-phenyl 4942 6.03 3
39-5 5-fluoro-2-methoxy-phenyl 494.2 6.02 3
39-6 2,6-difluoro-phenyl 482.2 6.10 3
39-7 phenyl 446.1 5.91 3
39-8 5-chloro-2-methoxycarbonyl-phenyl- 538.1 6.24 3
39-9 2-(2,2,2-trifluoro-ethoxy)-phenyl 544.2 6.18 3
39-10 2-methoxy-6-methyl-phenyl 490.2 6.10 3
39-11 5-fluoro-2-methyl-phenyl 478.1 6.17 3
39-12 2-oxazol-5-yl-phenyl 513.1 5.53 3
39-13 3-methoxy-pyridin-2-yl 4771 6.85 2
39-14 Pyridin-2-yl 447 .2 5.33 3
39-15 benzyl 460.3 6.11 3
39-16 2-fluoro-benzyl 478.3 6.17 3
39-17 2-methoxy-benzyl 490.3 6.20 3
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39-6 2,6-difluoro-phenyl 482.2 6.10 3 39-7 phenyl
446.1 5.91 3 39-8 5-chl oro-2-net hoxycar bonyl - phenyl -

wWo3BsA261R24 3 39-9 2-(2,2,2-trifl uoro-ethoxy)P@iresnns/ 059438

544.2 6.18 3 39-10 2-nethoxy-6-nethy| phenyl 490. 2
1637 3911 5-ftuoro-2=nethyl=phenyl 4781 61y
39g42 P-oxazol - 5-yl gphenyl 513.1 5. 5M3  39- 8 " HPLC
3- met hpxy- pyridi n-2-yl 477.1 6. 85| 2(Mgd)'14 (min) Method

Z)élélﬂgl n-2-yl %6%0%%%& 39- 15 pen __31360.63116. 11 3 4

-fl uoro=henzy 3.6.17 B
2-39&19hny(bemﬂ@thyléfﬁﬁxo?etlﬁoxg@b&wzyﬂ.27 \¥272008/ 12d5 10 3

AT 110D A W

Ol

CT USp008/659438 —R-M5tRHP "3& M) +H—)

VEPHROd| 39- 18- @ethﬁm@&!\?%@fﬁ'zyl 490. 3%@-31 358@8b-19 3

£213r§ét1 mthyl@gqer,%%%%ﬁoqﬁ% jbenzyl 5416%%51025-;9 39- 204

hoxy-pyri 3 5.01
33pmpRhyl - pyri dbéhz%twézoﬂéq/ﬂ 5.29 B 5322 | 6.39 3
CHLULIIQLUI'L'yI JUO L U OU O q qn
6 3feBhpxy- py Pimaethoxy-gyridig7Z-yh 5. 08| 3 47E’xbnp| .99 3

4- Chl oro-3-(4-cyano-6-trifluoronethyl-pyridin-3-yl)-N
met hyl - N-{2-[ 2- (5-0x0-4,5- 5 di hydro-1
H-[1,2,4]triazol-3-y|)-ethoxy]-phenyl}-benzanide 0
HNA NG, NH A\ T N ENamble 48C | N O Step 40A:

g&%g r3o|\£4{3<>z F%—B(trf Wét%lf R U AR AR AR A

dihydro-1H-[1,2,4]triazol-3-yl)-ethoxy]-phenyl}-benzamide

Step 40A: 4-Chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-methyl-N-{2-[2-(5-0x0-
4,5-dihydro-1H-[1,2 41triazol-3-yl}-ethoxyl-phenyl}-benzamide

O

NH

To a stirring solution of dichloromethane (5.0 mL) containing 4-chloro-3-
(4-cyano-6-trifluoromethylpyridin3-yl)-N-[2-(3-hydroxy-propoxy)-phenyl]-N-methyl-
benzamide 9-4 (304.0 mg, 0.62 mmol), was added Dess-Martin periodinane (263.2
mg, 0.62 mmol). The mixture was stirred at rt for 2 hrs. The solid was filtered off and
resulting solution was concentrated to give the aldehyde intermediate which was
redissolved in t-BuOH (9.0 mL), followed by addition of water (3 mL) and NH,NH; (20.5
uk, 0.65 mmol) at 0 °-5 °C. After additional stirring at rt for 30 min, the mixture was
treated with NaOCN (64.5 mg, 0.99 mmol) and acetic acid (71.7 pL, 1.24 mmol) at 10
°C and stirred for another 2 hrs at the same temperature. A 10% bleach solution (0.37
mL, 0.62 mmol) was added and the mixture was stirred at rt for 2 days. The mixture
was diluted with water, extracted with ethyl acetate and purified by prep. TLC plate
eluting with 5% MeOH in dichloromethane to yield 4-chloro-3-(4-cyano-6-
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4, 5-di hydro-1
H[1, 2, 41tri azol - 3-yl) - et hoxyl - phenyl } - benzam de 10 To

wW@2@Bi1246itng sol uti on of di chl oronet hane (5.0 nRQT/US2008/059438

contai ning 4-chloro-3- (4-cya no-6-trifl uoro m ethyl
pyrid in
t&flUdrbm&f{yﬁp;(r%vhﬂ-@l)%heﬂfyﬂﬂqmz[i (&B%WS]-duﬁ&di@-ﬂ h:2,4]triazol-3-yl)-

benzam de 9-4 (30 ny, , was adde

@b@@Jmemyl}rbqﬁ@ﬁmm HahSJ 4968). MS M+HD 583. 2ot §.46 Trie (method
xture was stirred at rt for 2 hrs. The solid was
iltered off and resulting solution was concentrated

to give the al dehyde internedi ate which was 15

r edi ssol ved in t-BuCH (9. @XQ;H |,ei10| I ovved by additi on

of wat er and NH2NH2 (2

B hloro- 3Aﬂr¢é?n°a 'ftqomthgmyﬂwnﬁgyw {?tw%meﬂvlﬁwfﬁny'wrﬁédo)-

Sty IbReASN-ridtBAlRAz BB NaOCN (64.5 ng, 0.99 nmol )

and yz]ﬂL(IE:)etr:N?:}Sam d (71.7 L, 1.24 nmmol) at 10 C and

stirred for another 2 hrs at the sanme tenperature. A

10% bl each solution (0.37 nL, 0.62 nyol 4 was added

and the mxture wad\§ipred at it-farN2 Hays. The

m xture 20 was dlluted wﬁte, extrpcggsl with
et hyl acetate and put [ ' TLC plate eluting
or onet lgane yield

with 5% MeOH | an:|
4-chl oro- 3-(4-cy2ano-6 123 WO 2008/ 124610

%EMW&ZQO@NQI%%@&W%O 6-trifluoromethyl-pyridin-3-yl)-N-{2-[2-( 3-
trlfl uor onet hyT - yr| dl n-3- _&7) N-methyl -N-{2Z-1 Z- (5- oxo-

rei methyl- b,enzamlde

et hoxy] - phenyl } - benzam de 40-1 (63 4rrg) NS [ MtH] +
543. 2; t R Eogmigure of X (elfheftlorogd-(4- @/am&-fqﬂﬂ@oramethyl pyridin-3-yl)-

i fl di
AP RLARG Ry oA DY A b Bl
@H&EUNI—%RB? é} Nz L |a'nQ¢Qé®iﬂ(ﬁﬁl £Eing! 193MMbI) H diorahe (4.0
N O f Ste
mLwasradded Ql@helysdwfmsﬁhdzryi ézhcieo(rl éirpd-n§.65 pymolli TheSmixture Mas

e oy P o sy Wb Mle 2xitied 0P RNV S ramas

édi’ﬁ TRed eMrtdidd &itQ Ethyl | th
Tl PR el b et T prepgicsaLien was o,

eqric?nttmm and punifiedrbyl preywn Tha} platb@mmmmmr@p |MB®H! ] aC| d
4 (272, CH3SO2NH2
Wﬁw rﬁé@@ﬁor@ﬁzah'qmn%gz‘f QY263 anﬁﬂwomﬁtful wﬁ'ﬂé%’ki NJ{2 [2-(3-

%éahé”sb'foﬁ%ﬁm?-%i%%%%% RERVEE R Al Rt 10 gy s
A-4H]t 895 84tk B 7@d @in (nathati 2 ed to pH 3 by NaHSO4

aqueous solution, then extracted with ethyl acetate.
The organic solution was then dried,
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concentrated and purified by prep. TLC plate eluting
with 4% MeOH in dichloronmethane to afford

W@ 2081108 3- (4- cyano-6-trifl uoronet hyl - pyri di nPGF/YE008059438

{2-12-(3 20

met hyl sul f onyl - ure| do) - et% Jgenyl) N- et hyl - benzam
ide 41-1 (20.5 ny). 5 3; tR=7.29 mn
(hehlenet52%- cyqrMGMugm&fthm@nﬁmeWM%seyl) -N-methyl-2-

Exanpl e 42
4- Chi or 0- 5- ( 4- GG AA G PV LY e bezamde 5yl - N

(2- met hoxy- phenyl) N- et hyl

[ 2-(2-o0oxo0-pyrrolidin-1-yl)- ethox@gzam de a NO N
HCl 00 NFO F NS5 Step 42A

4- Chi or 0- 5- (4-cyano-6-trifluoro hyl-pyridi n-3-yl)-N
(2- met hoxy- phenyl ) - N- \C!
met hyl - 2-[ 2- (2- oxo- pyrro)i di
4- Chl or o- 5- (4- cyano- 6-t
(2- met hoxy

phenyl ) - N- net hyl - 2[

pd

-yi)-¢€ hoxyI benzam de
yridin-3-yl)-N

z 0
(2Noxo-pyrrolidin-1-yl)-ethoxy] -

benzam de 42-1 was prépared according to Step 21A to

Enelhvl a-ITIVZ oonb\mdhdiR51-vIINetfﬁkv](be]:z@ndel N~ | Ol / FN
Ex. -Alkyl- -R5 MB + tR (mn) HPLC (MH Method 42-1
- CH2CH2- 24{Dmnrp-)5F(maiybdcb-B-tﬂﬂL;olrorﬁétByla)yﬁdia& -A)-N4(2-r@ethoxy-

- CH2CH2- Mor phol i n-4-yl 575. 00 3
phenyl) N-methyl-2-[2-(2-oxo-pyrrolidin- 1-y|) ethoxy] -benzamide 42-1 was prepared

according to Step 21A to Step 21G of Example 21. MS: 573.3(M+H)", tz=5.36 min
(method 3).

The follow compounds were prepared similarly:

AR,
5ol
Ex. -Alkyl- ‘Rs (M'\f'jw te (min) | LS
42-1 -CH,CH,- 2-oxo-pyrrolidin-1-yl 573.3 5.36 3
42-2 -CH,CH,- Morpholin-4-yl 575.1 9.00 3
42-3 -CH,CH,- Imidazol-1-yl 566.0 | 5.25 3
42-4 -CH,CH- Pyridin-2-yl 568.7 | 5.84 3
425 | -CH,CHy- dih‘;'d'\f;tm;ifé_yl 587.4 | 594 | 3
426 | -CH,CH,CH,- Pyridin-2-yl 581.6 | 8.38 3
42-7 -CH,CH,CH,- 1H-pyrazol-4-yl 570.2 5.56 3
428 | -CH,CH,O- Pyridin-2-yl 5832 | 6.32 3
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42-3 -CH2CH2- | m dazol-1-yl 556.0 5.25 3 42-4

-CH2CH2- Pyridin-2-yl 568.7 5.84 3 42-5 -CH2CH2-
wa20tiwghe 4, 5- 587.4 5.94 3 di hydr ot hi azol - 5- yPCT/U22068/059438
- CH2CH2CH2- Pyridin-2-yl 581.6 8.38 3 42-7

AL IaOLD 1
TCOrzCrizGz=—x I"rp‘y’i’ 74 ‘y’l 574025563 42

] O Pyrjudin- 2-lyl 583. 256.32 3 /1291910 | HPLC
2008%;;'124610 ﬁl@) US2008/ 059438° Ex. - Al krH) - Re® Ty [Method
R n) PLC 0 42-9 - - ridin-4-yl

rsf‘%bs 923/8@&&";-‘11%‘- @fjﬁ%%rol-lé%lé 560.59¢ do 3
3 44201 -GHRGHRSHR-| | m deg@lirlyyl 570.95d 61 B.082-12 5

o R o Ya NeYa No)
CZ Tz Gz p"raZC! 1-yl—570 4213

| CH2EM2 GHRCHAGHRCA azolmnmagdl 571, 2 5.5%.3 | 45.84 3

P& B EHSIA . - y1 PPN Y 07 3 H9Ae| - GFoig. 3
48.3 5

NH225@5. 3 éHgdH H 42- 171 2GHa WH'VE . X6 3
4218 CH2CH? H 535.3 5. 3—H2 Exarple—43
4-{, 1(:1h| and- rﬁethylr’fH pmamiet hy, ridi -yl)
1t EtﬁH”Crﬁ yaing ety 1y dgay" | didlog- Y1) 5
car bamoy| | pnenoxy} Dutyri C acid ethyt ester |[O O --1
n~42NsCl 8H20|g CHQO- | OPyridin-FyIN F 597.1 8.67 2
42-16 -CH,CH,- NH, 505.3 5.77 3
42-17 -CH,CH,- NHMe 519.3 5.58 3
42-18 | CH,CH,(NH,)C OH 535.3 5.38 3
Hs-
Example 43

4-{5-Chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-methoxy-phenyl)-methyi-

carbamoyl]-phenoxy}-butyric acid ethyl ester

Step 43A: 4-{5-Chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-methoxy-
phenyl)-methyl-carbamovyl]-phenoxy}-butyric acid ethyl ester

To 4-{5-Chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[(2-methoxy-
phenyl)-methyl-carbamoyl]-phenoxy}-butyric acid in ethanol (1 mL), 10 drops of SOCI,
were added. The mixture was stirred at rt for 24 hrs. The crude was purified via reverse

phase preparative LCMS to afford 4-{5-chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-
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Step 43A
4- d5- Chl oro-4-(4-cyano-6-trifl uoronethyl -pyridin-3-yl)

WO 2001 2¢6met hoxy - PCT/US2008/059438

phenyl ) - met hyl - car banoyl | - phenoxy}-butyric acid ethyl
ester To
-2 B2ahétboxy-ghdngt) eyathy-carttamdyl ] ywbeoomyl-bytyripacid gthy! Sstgt 43-1

- %(Z-rret_hoxx_PlO . .

Htene) -Mat A cafb3te 719 3DREHEEMbh yri ¢ acid in
ethanol (1 mL), 10 drops of SOCl2 were added. The
mxture was stirred at rt gor ghnrs. The crude was
purified via reverse phase preparat|ve LCVS to afford

4- EChierioct-th-avana-eelyifiursomethy-pyridr-SirB t2H{2-methoxipheyy ipethyl-
WO 2008/ 124610 PCT/ ;

yl)-2-[(2-nmet hoxy- p{%§ grﬁ)gfllﬂgﬁ‘ﬁ%ﬁ aggtrl aacrlrctj)yl ] - phenoxy}-b
utyric acid ethyl ester 43-1 (12.2 ng). MS: [MtH +
576.3; tR =6.33 mn (nethod 3). byanple 44 5

{5- Chl or o- 4- (4- cyano- 6Ntr|fluoro et hyl - pyridin-3-yl)-2

-[ (2- met hoxy- phenyl ) - mre\fyh. &3 armyj/] phenyl } - acetic

acid 0O OH NC O N ~ FNS 44A:
h\@phenyl ) - N- et hy
- P rrethy(l)anl e (7.4 g, 53.8

5- Bronp- 4-chl oro-2-fl ug

| - benzam de 10 2- Metho

mmol ) and triethyl ar eTlOQg 107.7 mol ) were

added to 5-brono-4-chl oro-2-fluoro-benzoyl chloride
S&hetA? 15-Bronibl4a-Ehigro-A8udrommd-netHoxPENedyEPR-nidthyI-bahzdiide

C. The mxture was then allTowed to warmto rt and

concent r at 2qletHd}§-NOeityihilR 7 R, Bl AMBH ahd tivihyEsmiAB(10.9 g,
ethyl acetate. The organic layer was separated,

WR&RH edmw) wereNgldsdio é@rmw%fchlqmﬂéluomal@ieﬂzpylmélorldﬁ @¢Stea21D,

ﬁg %(rdlf} o éerl?{:vléé{)@ ?g Qg 9‘8%?11% ﬁtjrggqtz?lsotg%m alﬂq){ved to warm to

ﬁ%oe/a %@g&g@%y 51%%.&1% Whd Bar%cméld iRGaIR LA iethyDS2ARE. The

ofgkoicday2r iMas separhled2wastddoxiih- e} $eld}nanewa§e|r abe brdeeviagd was
e_(12.5 . M5 [MFH + 374.0/372.0; tR = [n
@r,tgéi( Hter{i gtraygn g@%ﬁowggtratlon the residue was punfled V|a silica gel flash

r
§rot)|§’/rl4'f %ﬁ&%t?ﬁ@&#&%l@tn%c\[na%?tgﬁ é@gﬁ%ﬂ%géinée gﬂﬁt%)g% %,‘ég% ¥8mo-4
éﬂlorz&gflu&éhﬁ(mihbxmsemq‘edmdtmldenﬁnhyé (128 gnaune: [M+H]"
%%3.52 g 7.3 nm, 64.5 nmmol) in dry DM (60 nL). The

50187 4 Onlrs hé@miny(ragthod1C for 10 nin to formthe

correspondi ng sodium salt which was added to a DVF (40

gi'e)p 431@: Ué—}4(-)lgromo-5-chIoro-2-[( 2-methoxy-phenyl)}-methyl-carbamoyl]-phenyl}-

malonic acid dimethyl ester

t-BuOK (7.23g, 64.5 mmol) was added to dimethyl malonate (8.52 g, 7.3
mL, 64.5 mmol) in dry DMF (60 mL). The mixture was heated at 90 °C for 10 min to
form the corresponding sodium salt which was added to a DMF (40 mL) solution
containing 5-bromo-4-chloro-2-fluoro-N-(2-methoxy-phenyl)-N-methyl-benzamide (3.0
g, 8.1 mmol) under N,. The mixture was heated with stirring at 80 °C for 16 hrs, diluted
with ethyl acetate, washed with water and brine, and dried over MgSO,. The filtrate
was concentrated and subject to silica gel column chromatography eluting with ethyl

acetate in hexane (20%) to yield 2-{4-bromo-5-chloro-2-[(2-methoxy-phenyl)-methyl-
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25 contai ni ng
5- br ono- 4- chl oro- 2-fl uor o- N- ( 2- net hoxy- phenyl ) - N- net hy

wo 2enz@mmi de (3.0 g, 8.1 mmol) under N2. The PERUS2008/059438

was heated with stirring at 80 C for 16 hrs, diluted
with ethyl acetate, washed with water and brine, and

wrbaﬁowy@fenwmnla 86d HinhdthyaeSter YRS gF 898 fﬁﬁﬁtry@ﬂ&d ofNMS:

subj ect to silica gel colum chromatography el uting

IM+H" 437h9/H86 Bclet=ad 82 min (restber 1 20% to yiel d

2- {4- br ono- 5- chl or o- 2- [(2 met hoxy- phenyl ) - met hyl 127
0 9438

amtiaabidght Vel low oil. N5 [MrH + 487 9/486.0: (R =
2.82 min (nmethod 1) Step 44C

2- { 4- Br oA hrigtbileast @-{3-Hrérd o BRiHIsrs \2- [ph AiRsHoxyBRE Y -me iy a
nmovl | - phenyl [\) 5 acetic acid A m xture of

carbameylophsnsg ﬁrﬁlm@aqd pmﬂméten@xyt HEeAFIMmmeRang HOH.H0 (0.7 g,

R RRFRRsO o Bl O T RORI FReLR Py 29
tak, thén thiiﬂe@ by KtHIEI®0 @H 4T HEre ARtUTE whs %Rﬁlaé‘t@@ ﬁ/l’th @@1¥ﬂ$ce}ate
for 24 hrs, then acidified by I INHC to

Theethyl@caiate layerreas then \Maslhe@witiywa@c en@bene E@dWae deieti piver
RS0 he T Wiraben SORTa(FHENS PTHGA o SIS 9ehBgen olumn
&Q&Q%Pi‘a%?@k@ﬂ&wmﬁ Hodd BdoPYn gidl\h &&&8'2 %&Mo%"ém&fﬁz [(2-

chromat ography eluting wt

rAethdxypploenyt) SnethyleradadadyflDhenyl}-acetic acid (427 mg). MS [M+H]"

phe nmet hyI car banoyl ] - phenyl }-acetic acid
{r}z‘gg}%sﬂwgﬁf 1B 9/412.0; tR = 2.60 nin
(method 1) 15 Step 44D:

: Mg@?ﬂ- rréﬂQE-acetic
w_&mmﬂ dsiteaytethrestsr DOM (10 ni-) contai ning
2-{4-Dbrono-5-chl oro-2-[(2-

met hoxy- phEng splutiert tADCM 41 ® entn goitaipmgrd {4-brametd-chlaror 2(2-

7 and 0t |rrethIS| Ieth noI
e By ey Te Ao ot S5 <hg2 0o 8 g and 2
A
i ) 8, T, VSR 95
[PUEi(82@argy 1.8 rembl).cEhg eiuxtmrelwammbd atrnlfmgarmhwoebemran@ and

i Eeth yl acetate in hexane (20% to yie
Pnﬁn resiy Pyrited Vg slliea el ZolEIhekymaIearaphy eh%'f‘%Wth Ciwhasriate in

e O e T G
eBl}-atetic(avid DathdthylsibheiRethv ster (520 mg). MS: (M-CH,CH,)*
5- Chl oro- 2-f (2- met hoxv- Phenyl ) - met hyl - carbanovl | -4-(4
187 HA480. Qi Fahed Wi (methodst).

2]d|oxaborolan 2-yl)-phenyil -acetic acid

&eb r44ﬂE'i§%lnﬁ‘J'rA 9'?&' mgﬁwgw pl?esffﬁ/ﬁ methyl-carbamoyll-4-(4,4,5,5-tetramethyl

[1,3,2]dioxaborolan-2-yl)-phenyll-acetic acid 2-trimethylsilanyl-ethyl ester

[5-Chloro-2-[(2-methoxy-phenyl)-methyl-carbamoyl]-4-(4,4,5,5-
tetramethyl[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid 2-trimethylsilanyl-ethyl ester

(570mg) was obtained from the corresponding {4-bromo-5-chloro-2-[(2-methoxy-
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[ 5- Chl oro- 2-[ (2- net hoxy- phenyl ) - net hyl - car banoyl | - 4- (4
,4,5,5 30 tetra net hyl

W@ 1008/1246ald oxabor ol an- 2-yl ) - phenyl ] -aceti c aci dPCT/US2008/059438

2-trinmethylsilanyl-ethyl ester (570ng) was obtai ned
fromthe corresponding

hlerwt)mhﬂ-qamamqyllznhpoﬂ} acatihaxig-2-trpethwsirogsthyd asten(520 mg)
PCT/ 0

BTTERTY S eRaD. & EBERISA MBI )20 1 5 346gin (method 1)
2 trimethylsilanyl-ethyl ester (520 ng) according to

Stepm42D (9ichipra ey dno-Bifl JoMihithyI 3P did-3-VIR2F( 23méhoRy-Bhenyl)-
(nmethod 1). Step 44F:

M%%Wfl uor onet hyI

pyridin-3-vl g - met hoxy- pheny
nmet hyl - car 1435\ ﬁgy@nqa é@lg@romegml -gyridin-3-yl)-2-[(2-methoxy-

ér?e(rgh'n?%tﬁg ka bam%ﬂ%%fﬁ%t%\%eftllc%%@r i ﬁlﬁ%hgdétﬂj\l §st¥,» {61% mg)
w8é abtarﬁealfm IBYdntdrb 20y2-mtHoxy- pﬂéﬁﬁﬁméﬁ@ﬁcd’fﬂémo%ﬁ&@ 4,5,5-

obt ai ned from
[eyantethon[6.32]diomberalaro Ry rhenyl]-pcatis eiid 2- timeaiaaianyl-eihyl aster

&5”795%55&ntggé%%tgwﬂgo?met% isApieptingaifle 1-4,(30§ ma) according to
étetpf:«laf(\j‘ﬂ BVE)?dnh;ﬁé‘ﬁB ?ﬁ@ﬁ}ud@%a%rreégs&\gémn THF @0 %L) and
-brono-2-trifl uoro nethyl-ison icoti non itri 1-1
(@@BUW’@)nnamnmn ﬂum@ﬂet(dM |StTé-tF 384 ) wasf added nphe nB:ﬁureT\mB stirred at
rude was, r.edi ssol ved

ftéce e eztrmt%?wmpﬁwee g etpgctyer wes

fhcl %P%ﬁ%nt%‘%rﬁa@aa?‘gs&nk)ﬁr ver g l’{\%gltrgte as congerantrated

e peaifizdrvid silkargeMiigsh ¢d@nn washedagmmiy ahatingwithbt0% Me@ttlin
dri ed over N%SO4. The filtrate was concentrated 15 and
P&M o Waldib=ehired4-cyano-6 trifurraseathvhpy EHpohar dapeipoxy-

. 1 o :
oMo N PosttsioCadd B mgk MSy sty 5pa g e -
7 54 nineiBoved2).phenyl ) - met hyI car barmyl] phenyl } - aceti c
acid 44-1 (246 ng). Ms: [MtH + 504.0; tR = 7.54 mn
(method 2). 20 Exanple 45

4- Chl or o- 3- (4- cyano- 6- t r i Exa®PEN® hyl - pyri di n-3-yl)-N-
meé:hwo-M Bya[n% é- gnﬂhbrtoﬁ{eﬁ m.o@n Wy)) NamethylN-{2-{2(1H-tetrazol-5-y1)-

et hoxy] - phenyl } enzam
OF N F Steps 45A: ethoxy]- phenyl}- benzamlde
3- (2- Met hyl ani no- phenoxy) - propi oni trilg,-N

N
N, Cl S
W | o/\/l\N
' ~
F
TN >
F

Steps 45A:; 3-(2-Methylamino-phenoxy)-propionitrile

A solution of 2-methylaminophenol (0.74g, 6.0 mmol), Triton B (60 pL,
40% in water) and acrylonitrile (4.0 mL, 60 mmol) was refluxed for 16 hrs. The mixture
was diluted with ethyl acetate. The organic layer was then washed with water and
brine, and was dried over MgSO,. After filtration and concentration, the residue was

purfied via silica gel flash column chromatography eluting with 20% ethyl acetate in
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25 A solution of 2-nethyl am nophenol (0.74g, 6.0
mol ), Triton B (60 L, 40%in water) and

waeroghowidarile (4.0 nk, 60 Mol ) was refl uxed POT/UIBH08/059438

hrs. The mixture was diluted with ethyl acetate. The
organi c | ayer was then washed with water and brine,
lexdnevisgide Bed-noatkylaivind@hendtyt) rogioitritei0og) santbrown oil. [M+H]"
concentration, the residue was purfied via silica gel
Fi7abHr C(9FU|§|1'“'6KF‘§FP@E’01@’( aphy eluting with 20% et hyl

acetate in 129 WD 2008/ 124610 PCT/ US2008/ 059438

R85 el 4937 A LAY SRS NSRRI :gEepi onitri | e
. 715 mn

H ot razol 13 JPR02 AOk{A TB AU FRTRMN

mfnoaahaambhmhmﬂnrtgmhe n@@/)rmﬁmpﬁlt&aérté asb%m)xva'iﬁao@ed

mol ) and azidotributyltin (3 m, nmol) in
tf'@lhu@h@'@m (9r§)m|wd§ Gamichod 1.9 Wi Ieltdiwrwl) uihe umt@rg v@asrheated at 80
n tal ue

Rro8a R e iy as Bl ot waler s ) e AP egtate (200 mb),
m&h¥|(a%gfétéﬁa}eﬂﬁé’s, &RVdeR5RY ?etn‘?O\/eg()th‘résuﬁlnEhﬁetﬁ%Ir{ﬁ |112 (1H-

acet a | ayer "was separated and renoved e resu

tetraoH5- ),ﬂ)2@t[1<2xyq bhéhy]}&amme stayed in the aqueous solution and was used in

1%ietrazol - et hoxy] enyl -am ne stayed in the
aﬂéék?ée%wmqteH“%ﬁ@aoma +¢§ea Q- t= FHE3FRN (S1edppd 1).

wi t hout purification. [MtH + 220.1; tR = 0.388 mn

$18B4 9€: 4.Lnion 803 idi

or 0- -
tﬁﬁam% Mﬁ.&tboMD anwl-]-benzam|de
tetrazol - 5- yI ) - et hoxyl - phenyl } - benzam de 15 The
stirring aﬁmﬁe@MW$muﬁpusaoluﬁom@‘tmgthyl{{z-{@-ml-q -fetrazol-5-yl)-ethoxy]-
Htetrazol - - et hgxy]. - phenyl }-am n s basjfi
eiieli 1Gs Eadih AR nBICH bha ARSI BeataSie 8 mL). 4
Ohidro-B(6-trifl
o ré)r o( 5tr|( gortanle]:[rl\yllJ 8¥r(')drlrrt]9 ? )I/) be&z/?)I(l ghlorlde (%tep g%ﬁ Z2 §)”g 8.8 mmol) in
adetanitriigd 20 Bild wad ddde@ dpgised. Themiriuje was s@ms&i fon2 thrg, aeidified,
20 m -) was added dropw se._The m xture was stirred .
4%002101%%@8% remeive gcetoniftie- c b enitcralralad Mixtpignitraeextracted with
é}ﬁfitaegﬂgt Jﬂﬂ% ordB8c %?@P@%fh%k%s%é%ﬁ Q\la\f@%ng)f)%hé‘,cén%qmas dried
cefate. organic laye en

aves Me$ Oyl Wftemtreﬂiorﬁdrdi &B’nbélrﬁiranaﬁdhé@ésl(ﬂfd \egk p@ified via silica gel
MySO4. After filtration and concentration, the residue

-6-trifluoromethyl-

.f\'ﬁég cBlupny shsematioagihy elytingwith RYeMROEGN BEM and then further purified

\%‘E?ﬁ%& ?Igglp?axmﬁlcwdn?aq?gpraergy é ?nq; %@g&’é S Jhﬁcec{ate in pnexane to

ied Vvia's

;Isqrbmmmt t@lﬂb@F@md@}al#\bldﬂﬁlﬂu‘brbﬁeﬁ@%WWB ~yBOEhRA-NY2-[2-(1H-
exane 1o proauce
t@”@?ﬂ'v@r&@@hquym tEnzamidedSe b (@2 by | IMIHIT BR&2;3r 7I3)43\min

%Jz N-{2-[2-(1 H 25
?8 5-yl ) -et hoxy] - phenyl } - benzam de 45-1 (3.2 Q).

[ M'""] + 528gidilafiyR 47chior8S- (de‘/ancg %Fn*l%%rﬁ%thyl a}?’dinaj i/l?’2 methoxy-

4-chl oro-5-(4-cyano-6-trifluoronet hyl - pyri
NeeiloptiN-{2N2r(d Hitglradd-5 34)fe2hdxi]-phenyl}-benzamide 45-2 was prepared

I h h l}- ' 45-2
B AR 378 (i oy ) ~Peneam de 45-2 vas
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[MrH + 558.1; tR = 7.82 nin (method 2). 30 130 WO
2008/ 124610 PCT/ US2008/ 059438 Exanpl e 46

W@ 2081108 5- (4- cyano-6-tri fl uoronet hyl - pyri di NnPGFYE0082059438

(3-isoxazol - 4-yl -propoxy) - N-(2- net hoxy

phenyl ) - N- et hyl - benzam d P NCl 0O N~ FOF

N F 5 Step 46A: Bxample 46
4-Achihloroes-gH-¢yrnoytatifu@ometHyl-pyridim @y hy2-(3psexadelrt-g-prpyoxy)-N-(2-

(3-isoxazol -4-yl -

phenyl ) - N-met hyl -B %ﬁg’gpn@"}@@‘ng‘es g%)r&gﬁ"d(%

4-chl oro-5-(4-cyano-6-trifl uoronet hy, yridin-3-yl)-2-
hydr oxy- N- ( 2- met hoxy- phenyl ) - N- net h Fenzamni de (30
ng, 0.065 mmol) in THE (700 L),
3-isoxazol - 4-yl - propan- 1- 0.071 mol ),

tri phenyl phosphi ne (26 0.0895 10 npol ) and DI AD
(20 L, 0.098 mmol) were § hel mYQture was stirred
at rt overnight, concentr [ with 1 nL MeOH
and purified by prep HP
chl or o- 5- (4 cyano 6- i f

p ri

FO F
N Ex. -Alkyl- -R5 M5 tR HPLC (MrH) + (nin) Met hod
46- 1 - CH2Chig GHtutio @K 32Alordt5Y4- cﬁnb—@trﬁlu&r%n?ethﬂ-@yﬂdm -3-yl)-2-

- CH2CH2- 2- met hoxyphenyl 596.5 6.
hydroxy-N-(2-methoxy-phenyl)-N-methyl- benzamlde (30 mg, 0.065 mmol) in THF (700

DexﬂFN’-mm%dwodeﬁth N»fnethaldehkame \Cl Ol N

pL), 3-isoxazol-4-yl-propan-1-ol (9 mg, 0.071 mmol), triphenylphosphine (26 mg, 0.089
mmol) and DIAD (20 pL, 0.098 mmol) were added. The mixture was stirred at rt
overnight, concentrated, diluted with 1 mL MeOH and purified by prep HPLC to give 4-
chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-(3-isoxazol-4-yl-propoxy)-N-(2-
methox phenyl)-N-methyl-benzamide 46-1. MS: 571.2 (M+H)", tz=6.12 min (method 3).

The following compounds were prepared similarly.
Alkyl-R,

N /
\\CI (0] | O/
® N@
O
F

Ex. -Alkyl- -Rs (Ml\ﬁ)* (nt1?n) I\;i;kl;c?d
46-1 -CH,CH,CH,- isoxazol-4-yl 571.2 | 6.12 3
46-2 -CH.CH,- 2-methoxyphenyl 596.5 | 6.97 3
46-3 -CH,CH,- Pyrazin-2-yl 568.4 | 5.71 3
464 | -CH,CH.CHy- | ’3"’:‘8’;‘;'35’_'2"_‘;'3’" - | 6493 | 639 | 3
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46-3 -CH2CH2- Pyrazin-2-yl 568.4 5.71 3 46-4
- CH2CH2CH2- 1, 3-di oxo-1, 3-di hydro- 649.3 6.39 3

w0 s@sneishe 2-yl 131 WO 2008/ 124610 PCT/ US2008/ PGRUSRB08/059438
Exanpl e 47 2-(2-Acetyl a
m no- et hoxy) - 4-chl or 0- 5- (4-cyano-6-tri fl uoronet hyl - pyr
idin-3-yl)-N(2- methoxy-phenyl)-Nnethyl-benzamde O
f N \WCl OHO F I N O Exampke & F Step 47A

e PO S-S S BB RSP OMERAS: By AHC-
dl n-3- y_l)- N(Zmﬁmxpheamwmémwmamhdebenzam de
To a solution of
2- (2- am no- et hoxy) - 4-chl oro-5-(4-cya -6
trifluoronethyl-pyridin-3-yl)-N 0 oxy- phenyl ) -Nm
et hyl - benzam de (30 ng, 006 1Q§/r2r~r<ml ) in DCM (1 ni)
acetic anhydride (11 L, Y. 1 ) afd DI PEA (16 L,
0.09 mmol) were added. N s stirred at rt
overni ght, concentrated| di Wi 1 nL MeOH and
puri fied by prepar atd LC yieldin

YIMNHP-moth Gy 7By iNAmé et berdagtde 15 The f ol | owi ng

conmpounds were prepared simlarly. AKkyl-R5 N\C 0
O~ ~ N F T® ®soltidaxof 2-@-Hyiino-etixyMB-chidrdR5HPIcGano-6-

trifluoromethyl-pyridin-3-yl)-N-(2-methoxy-phenyl)-N-methyl-benzamide (30 mg, 0.06
mmol) in DCM (1 mL) acetic anhydride (11 uL, 0.12 mmol) and DIPEA (16 pL, 0.09
mmol) were added. The mixture was stirred at rt overnight, concentrated, diluted with
1 mL MeOH and purified by preparative HPLC yielding 2-(2-acetylamino-ethoxy)-4-
chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-(2-methoxy-phenyl)-N-methyl-
benzamide. MS: 547.1 (M+H)", tz=7.48 min (method 2).

The following compounds were prepared similarly.

Alkyl-R,
M e

Ex. “Alkyl- “Rs (M'\ﬁa)* (n:?n) I\I/I_leFt)rl;c();d
47-1|  -CH,CH,- -NHC(=0)CH, 547.1 | 7.48 2
472 |  -CH,CH,- N(CH5)C(=O)CH; | 561.0 | 7.19 2
47-3 | -CH,CH,CH- -NHC(=0)CHs, 561.1 | 7.28 2
47-4|  -CH,CHy- -NHC(=0)CF, 601.1 | 8.54 2
475 |  -CH,CHy _N(CH5)C(=0)CF; | 615.0 | 8.78 2
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(MFH) (nmin) Method 47-1 - CH2CH2- - NHC(=O) CH3 547. 1
7.48 2 47-2 - CH2CH2- - N(CH3) C(=0) CH3 561.0 7.19 2

W@ 7608/1246HP CH2CH2- - NHC(=O) CH3 561.1 7.28 2 A47PAI/US2008/059438

-CH2CH2- -NHC(=0O) CF3 601.1 8.54 2 47-5 - CH2CH2-

-N(CH3) C(=0) CF3 615. 0 8. 78,4t 440 2008/ 124610

PCT/ US2008/ 059438 Exanpl e 48 '

A-Chiper &r{ b cyanodHiflsoremethvt-pyrisin ey (2-pgthpaeswfgoyjaming-ethoxy)-
(2-met hanesul f 0I‘M'Z@Hétﬂ@iﬁﬁH@?M-N—methy!-benzamide

N- ( 2- met hoxy- phenyl ) - N-rret hyl'-benzam de o\ / N, s=o

\~Cl OHO \ I / NFI O NF F 5 SPep 48A

4- Chl oro-5-(4-cyano-6-trifl uorong ’L;Sp}wi di n-3-yl) - 2-

(2- _ N_ Cl o H _

met hanesul f onyl am no- et Roxy 2- et Hoxy- phenyl ) - N- ne
t hyl -benzam de To a soluti N

2- (2-am no- et hoxy) - 4-chj or y
trifluoromethyl-pyridj - metdfoxy- phenyl ) - N-m

et hyl - benzam de (30fFng, 0.06 mol) in DCM (1 ni),
nmet hanesul fonyl chloride (7 L, 0.09 mmol) and DI PEA (16
IStep 48A:04-Ohlarordt(¥-owende 6-diiftllechmathg-pyridind-¢)- 262 stirred

%e Hne%\lf c;nn| ﬁo-efﬁ%Q & -ﬁ\%‘ﬁ%;xg%héﬁ\}l)QIQ-mé’Yiﬁ\'}l-q)e?'lzéHTidyb CH
4-chl oro-5-(4-¢c

trifluoronet fﬂ/?o}{%{%?'i-ogi2'r$-z?m)}'i'3'53@-0(333%?{I?lrghf’égd’ﬂ?yﬁgﬁ')?l' amn

. f - L i - 3
B e o 5y e (20 mg, 0.00
amrapl) prCH-(( mlgymeaibadesulfphylchiorated el 0,69 mirdpihadd RIPEAR(16 uL,

15 . . : ,
%)fﬂﬁ RERRAA"? 8RR nEeHpussvAS Plircschabd pratipht rtraRgiefrdiluted
il 1) ATANA € g (3102 ly.
SR R DSREALT g AP S eRpis Lot
tr8luotioniShylpy(@tih ki) 2 Z-dethemrsulfontlaridcdethoxp-tNa(2-mpthokylphenyl)-
n-B-YI)R-Z-[gn?_- nmet hom/-_phenylv?- .. .
N-methyl-benzamide 48-1. MS: 583.0°(M+H)", tz=7.61 min (method 2).

4-Chloro-5-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-2-[2-
(methanesulfonyl-methyl-amino)-ethoxy]-N-(2-methoxy-phenyl)-N-methyl-benzamide

48-2 was prepared similarly. MS: 597.1 (M+H)", tg=7.91 min (method 2).

Example 49
(S)-1-(3-{5-Chloro-4-(4-cyano-6-trifluoromethyl-pyridin-3-yl}-2-[(2-methoxy-phenyl)-
methyi-carbamoyl}-phenoxy}-propyl)-pyrrolidine-2-carboxylic acid

A

0O
-

N, Cl
AN OI o)
® @
F
F N~ °
F

Step 49A: (S)-1-(3-Hydroxy-propyl)-pyrrolidine-2-carboxylic acid tert-butyl ester
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nmet hyl - car banoyl ] - phenoxy} - propyl ) - pyrrol i di ne- 2-carbo
wogdosa2aed d N'~ OH O NC 0O NF I NO PA/UY200$059438
Step 49A

(S)-1-(3-Hydroxy-propyl)-pyrrolidine-2-carboxylic acid
t ert - but ylTees s@ltionlF3S Y6y redliaite IR &boxyREA L0 08 Dk 3850
To a solution of (S)-pyrrolidine-2-carboxylic acid

Pera 0hmmal) ie GHBEN((3 W)n%brozn@wthol (#PeaMa ér\@ﬁ( ymel)jand
R A8 82 iLnkSleod R TR e b fbon

o%ﬁcé%tﬁé‘(eﬁf AMdplirified BYRHER Eénaaoﬁmn rﬂ&qo@lﬁfdgfégfhg (DEWMbOFIa: 95/5) to
gel colum chr omat ogr ap

agffofof4# mmg4Srir(3-hydroxy- propyl) pyrrolldme -2-carboxylic aC|d tert -butyl ester.
) 54 Az hydr.oxy-propyl ) -pyrrolidine-2-carboxylic acid
'@‘(%T%:gob%&}m)estﬁ'é@b&"“gm%@@/@ (MrH) +, tR=0.99 min
(method 1). Step 49B:
S§t§b 4@3( %){ﬁrﬂﬁ @mero44 (Acmrmrrﬁuérbh{ekwwbm Bwh zommthoxv-
I |

-' - car boxyl |c ald10TO
4 chl or o- 5Lq %cblymw@r(%cyamwﬁ tidHereset-pydin-divh=-23bydrexys-(2-

|-<U

b onghﬂéﬂﬁ”ﬁwpg%%ﬁ Hide %(Ic%ruoé ééﬁe yg) 0§§”Zarﬁ {j%)bvee)m THF

(0@0 iy, (Sk h@nwﬁaxy?;srewj byrmnarnelz éérs@(yac 686 Rty Cestér (618 mg,

tert-butyl este
& Wﬁoiherwy)l Pikbemirhespling (2ﬁ3m900 1 mnmib 91n®ﬁU°~ED(2QDtL( 20 mmol) were
ure

E i B X s 02Ut SHPTA b oRPR et IR JhL MeOH
eﬁ‘ﬂq}tﬁﬂéd B!{ El%pq-YPLRf e’Phé'PeEth%E@) {-B81 LHIAV8-4-(4-cyano-6-

chl oro-4-(4-c

ttnﬂudrbmethplmnbml-S ply-r2+[(ﬁ meﬂhoyy bh%ﬂ){@eﬁﬂdﬂb@n@ﬂqﬂe@xy}ethyl)—

th car banDyI phenoxy} yl) -

%P%m a.q@éoozy Eaa%saytrwy' &étea weg treatediwith 2% dFAURECM (2 mL),

t fror

sﬁnFr@?tg?g rf1 ZE Ilé)}ﬁ%gﬁ/‘; b én&f@te@?%& ﬁ% T&91-(3-BLeHIEBh-@l cyaho 6
t(nﬁ)ordmét&yl{@rnﬁlﬂxLL';Wl()%Z‘[(Z( Iﬁeﬁﬁbﬁﬁﬁhé’\yl) -methyl-carbamoyl]-phenoxy}-
trifluoronethyl-pyridin-3-y 4 2- met hoxy henylz-rre
qrﬁwl)_%mglﬁgﬂ-qarwwbwq 4812@ MS 17.4 (M+H)", tR— .44 min (method 3).
propyl)-pyrrolidine-2-carboxylic acid 48-1. Ms: 617.4

(MtH) +, tR=4.44 min (nmethod 3). The foll ow ng
conpounds Terfeliqyviegesrepowsidsiwvese brepAtddydimRbly
\ Alkyl-R,
\\CI 0] | O/
B "
e
F
MS tr HPLC
Ex. -Alkyl- Rs (M+H)" | (min) | Method
49-1 | -CHyCH,CH,- (S)-pyrrolidin-yl-2- 617.4 | 444 | 3
carboxylic acid
492 | -CH,CH,- (R)-pyrrolidin1-yl-2- 6034 | 385 | 3
carboxylic acid
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~~C 00 NFO FNF Ex. -Alkyl- -R5 M8 + tR HPLC
(MFH) (min) Method 49-1 - CH2CH2CH2-

w@ 3)ospyor®l i di nl -yl -2- 617.4 4.44 3 car boxyl i BCHUBZH08/059438

49-2 - CH2CH2- (R)-pyrrolidinl-yl-2- 603.4 3.85 3

carboxyttc acid 13g WO AUUCS/ J.A4bJ.U PCT/10S20081 059488
4948-3 CH2QHR.CH,S) - pyrrb’? TRYITRIId "9/1'3/'22' 603. 303381 381 3
carboxylic acid 49- CHARIPIPACY R) - pylrrol i di nl -yl - 2-
617.4 4.39 3 carbox I )l e 50

(s | 3CHECHIGH N of ot F% ng@&% L1 BBy | - pyB
ritdi-n-3- \/I \_ benzg\/l 'I - met

am no} - phenoxy) propyl ]- pyrrol i di ne-2-carboxylic acid
OH N\~-C O O NF OI Exanﬁ)lé\b@ F Step 50A:

S |S)d|S|;] 1j3->§:§ [fl%[el}l@rgsa 4- cyano -tnfluoal}cg]r(r)1etelswylt pgy}nfd!nué‘) §/|‘)) rt;grthhoyl] nEg{[hyl-
met hyl - am nemRRGRsHERbRPLRENILpyRlidiae-2HaRtndticadid oxyl i ¢

acid To
4-chl oro- 3-(4-cyano-6-trifluoromnethyl/-pyridyn-3-yl)-N

(2- hydr oxy- phenyl)- N net hyl - benzam ng, 0.069
mmol ) dissolved innTHE (700 L), (S)-1-J(3-010
caroxylic acid

hydr oxy- propyl ) - pyr Npl i -2-|
tert-butyl ester (1 .

4@),

Step 50A: (S)-1-]3-(2-{[4-Chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)}-benzoyl]-

methyl-amino}-phenoxy)-propyl]-pyrrolidine-2-carboxylic acid

To 4-chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-(2-hydroxy-
phenyl)-N-methyl-benzamide (30 mg, 0.069 mmol) dissolved in THF (700 pl), (S)-1-(3-
hydroxy-propyl)-pyrrolidine-2-carboxylic acid tert-butyl ester (18 mg, 0.078 mmol),
triphenylphosphine (26mg, 0.1 mmol) and DIAD (20 pL, 0.1 mmol) were added. The
mixture was stirred at rt overnight, concentrated, diluted with 1 mL MeOH and purified
by prep HPLC. The resulting (S)-1-[3-(2-{[4-chloro-3-(4-cyano-6-trifluoromethyl-
pyridin-3-yl)-benzoyl]-methyl-amino}-phenoxy)-propyi]-pyrrolidine-2-carboxylic acid tert-
butyl ester was treated with 50% TFA in DCM (2 mL), stirred at rt for 4 hrs and
concentrated yielding (S)-1-[3-(2-{[4-chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-
benzoyl]-methyl-amino}-phenoxy)-propyl]-pyrrolidine-2-carboxylic acid 50-1. MS:
587.4 (M+H)", tz=4.34 min (method 3).
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tri phenyl phosphi ne (26ng, 0.1 nmol) and DI AD (20 L,
0.1 mmol) were added. The mxture was stirred at rt

w@@sngni , concentrated, diluted with 1 nL MeEEL/ESID08/059438

purified by prep HPLC. The resulting
(S)-1-[3-(2-{[4-chl oro-3-(4-cyano-6-trifluoronethyl

pyr id The following compounds were prepared similarly

i n-3-yl)-benzoyl ] - met hyN; a&ep no} - phenoxy)AkaRgpyI] pyrro
l'i di ne-2-carboxylic aci R @ hutyd” ester was
treated with 50% TFA in DCM L2 _a1l) N sirred at it for

4 hrs and concentrated |y| dl di ng

(S)-1-[3-(2-{[ 4- chIoF - cyand? 6-
ridin-3-yl)-
enzoyl ] - met hyl - am no}- phenoxy) - propyl ] - pyrrol idine-2-

| uor onet hyl - py

carboxylic acid [50-1. MS: 587.4 (MrH) +, =4 34t.M N HPLC
et hod 3MkYl135 WO 2008/ 124840 PCT/ US200, 94?@“”)Thmethod

dc were nranararl C|m|ar!y \{

| L E O (SEpWr@lidirEbyl-2- oairbaplylic - + 8 HPLC
Nﬁgﬂ) %in'zr?)'ﬁzﬁ)éf'hod 50- 1 Cbﬁi@l—QCl—QW Be7P 7453 3

S)-pyrrotidini- car poxylic 537. . 34 3 [aci d
602 | CLemeh. (H (BjPV%‘P'I"mW' 2ol b c $7m 1| 2
5.92 P acid 50-3 - CH2CH2- acd

rrolidinl-yl | 5,93 2 |acid
5@ ycﬁz‘m@w Y (B p9@‘?'?§”ﬁ%'lzﬁ‘ia$g§”ﬂ° sToky| P35y, 42

aci-d ';lm'\| e

~Chl VarB)$ :tﬁdﬁmuym@a:mb lie py iy n1 324 ) 1 N
me@ Orcq’\ﬂf;fﬂzflg Syrl dlynm2 pidxy) - owhe pyéé?%n ﬁ'%) 3

ethoxy]-phenyt}-benzamide NMC O NN TNOF
Example 51
4-Chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)}-N-methyl-N-{2-[2-(pyridin-2-yloxy)-
ethoxy]-phenyl}-benzamide

e o/\/O X
/

Step 51A: Methanesulfonic acid 2-(pyridin-2-yloxy)-ethyl ester

2-(Pyridin-2-yloxy)-ethanol (100 mg, 0.72 mmol) was dissolved in DCM
(2 mL) and MsCI (72 pL, 0.94 mmol) and DIPEA (192 pL, 1.08 mmol) were added.
The mixture was stirred at rt overnight, diluted with EtOAc, washed with water, sat.
NaHCO; and brine, dried (Na,S0,), filtered and concentrated in vacuo to afford 114
mg methanesulfonic acid 2-(pyridin-2-yloxy)-ethyl ester which was used without further

purification for the next step.
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F Step 51A: Met hanesul fonic acid
2-(pyridin-2-yloxy)-ethyl ester

WQ2(0Bg2460 n- 2- yl oxy) - et hanol (100 ng, 0.72 mMmoPQT/VER08/059438

di ssolved in DCM 10 (2 nL) and MsCO (72 L, 0.94 mol)
&b DIREAChRS-3lt4-chaiSe TRRIotoriRh - RHSRS-vI)- Nhﬁetmllxﬂl 3-f-

was stirred at rt overnignt, diruted with E OA
\RE2-loxy)-athexyi-phenyl}-benkarnided and brine, dr i ed
(Na2SsO4) , filtered and concentrated in vacuo to afford
114 gy rretTha&a@fﬂdbf%wrfeyaaoﬁdnmm(rweihdFWlﬂwryﬂi-wbk%(?emmxy-

PR e T EuRaa 88 N sdaton it douter 1SRk Bhdacs

%‘ie&par%% 128 id 2-(pyridin-2-yl thyl ester (30 mg, 0.14 ) and K,COs (50
T nSE alropic, acid 2Apyridin-2 oKyt ester (10 ma, O 4 mmoh) find KeCOs (

I@)BGrhM{)B-\A(eZe added The mixture was stirred at rt overnight then heated at 40
-yl oxy) - et hoxyl - phenyl } - benzam de To

83@5{: ©op- oA@er(fatr%Va o d"wtrqnfw'hfb% hthe mbsyie wasrpusificd by peep

_ nre 1) | SO )
Y B e B SREAT RSy mBhntar
2pyridirr2-glioRy)2tho g X phergiiibdnzaiders1¢ B OMBY553)2 M+H7TDiR)=5.anﬁin
K2C3B (50 ng, 0.36 mmol) were added. The m xture was
§rethedd)at rt overnight then heated at 40 C for 1 h.
After filtration and dil ution vvith MeOH the m xture
was purified by prep HPL %1
4-chl oro- 3-(4-cyano-6-trif uoroms hyl - pyri di n-3-yl)-N
me t3eHIMNCHIRrd-3+4-cyano-6-trifluoromethyl-pyridin-3-yl)-benzoyl]-methyl-amino}-

(pyridin-2- onxy) 0 e 51-1. Ms:
553.2 ( MtH) +, Qﬁ%xb%ﬁfo‘h?n@%p@& i’%@l%@anpl e 52
3-(2-{[4- Chloro 3-(4-cyano-6-trifluoronBthyl-pyridin-3
-yl)-benzoyl ] - et hyl
phenoxy) - 2, 2- dlnethyl
N FOFN 15 F Step
4- Chl or o- 3- (4- cyano- 8
f2- (3- hydroxy-2, 2
di nmet hyl - propoxy) phenyl | - N- et hyl - benzani de
g@héﬁ gz)‘( Shidto-8YARYaks-b itfo A ARRIDIMAiR B -Ri P SnYdrbx ¥ 2-
|metxyl propoxy) phenyl]-N-methyl-benzamide

i cr[lam d Nl Q ™

ii‘luorcpms -pyridin-3-yl)-N

4-Chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-(2-hydroxy-
phenyl)-N-methyl-benzamide (200 mg, 0.46 mmol) was dissolved in DMF (2 mL) and
3-bromo-2,2-dimethyl-propan-1-ol (72 uL, 0.94 mmol) and K,COj3 (192 uL, 1.08 mmol)
were added. The mixture was stirred at 65 °C for 24 hrs, cooled to rt, diluted with
EtOAc, washed with water and brine, dried (Na,SQ,), filtered and concentrated. Silica
gel column chromatography (1% MeQOH in DCM with gradient up to 5% MeOH in DCM)
followed by prep HPLC afforded 4-chloro-3-(4-cyano-6-trifluoromethyl-pyridin-3-yl)-N-
[2-(3-hydroxy-2,2-dimethyl-propoxy)-phenyl]-N-methyl-benzamide. MS: 518.3 (M+H)",
tr=6.16 min (method 3).
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phenyl ) - N- et hyl - benzam de (200 ng, 0.46 mmol) was
dissolved in DMVF (2 m-) and 20

wW@2B0m01®@, 2- di met hyl - propan-1-ol (72 L, 0.94 pemiU$20881059438
K2CB (192 L, 1.08 nmmol) were added. The miXxture was

afrmhct}mdoﬂn{t z;dm@rmﬂbaip&duc andi ica gel col um

chromat ogr aphy (1% MeOH in DCMw th gradient up to 5%

MeCH i n DOM)peribeiclaeivads g, pravomiish & eHEoK ¢ead ;.LL) at 0 °C,
4-chl oro- 3- (4-cyano-6-trifluoronethyl-pyridin-3-yl)-N
ng\/l)oxide (0 7 mg, 0.0073 mmol) was added and the mixture was stirred for 15 min

A2 b B S AR A e

droxy¥ 22@i91%lt 8 RAREPPUERSamidleqPo 0.056 mmol
% [4 Chl oro % Xﬁ%ﬁﬁ% 6- tr?lfl uo?rgrretqhya?ggyrl di n- 3)
wgﬁby\/edaﬁn@Ug@N {208y lwas added and the mixture was warmed to rt. After 2 hr

no} - phenox ropionic acid, T
azétr hsawgtuaecwa E"t%ewnsg r‘ﬁ’FBPS“ FW@E@W(‘Q@F{?"@F iny MegH
aq:ld puﬁéc%/ LX @%\k,)\g-g%@ 'gIFe f-%'r-{%l)-gﬁ%]mr:{@k%q)gtﬁﬁ O@%ﬁ@%o%ﬁwyl-pyndm-
35yd} -bénizopl}-afethyl-amino}-phenoxy)-2,2-dimethyl-propionic acid 52-1. MS: 532.3
4-chl oro-3-(4-cyano-6-trifluoronethyl-pyridin-3-yl)-N
([\/IzH()gtR—:i 65 min (method 3).
hydr oxy- 2, 2- di net hyl - pr opoxy) phenyl ] - N- et hyl - benzam
de (29 ng, 0.056 mml) dig ggln CH3CN (200 L) was

added and the m xture vvas vvar tort. After 2 hr at
rt, tNe-[BiHRAmieo-athylchitiammybesthaxyhsleahyli4-¢hia@piiad-cyano-6-

I‘flgfljgeglt gf‘ged’ trifl SR oy ridirB Thin-AthyitnLAhRd by prep
3-(2-{[ 4- chloro 3- (4 cyano-6-trifludgonet hyl -pyridin
10 Cl /\/NHz
3-yl)-benzoyl ] - et Ryl - o}lph noxy)+Q 2-di nethyl -pro

pi oni c acid 52-1. +, tR=3.65 mn
(met hod 3). 32

i no- et hyl car b&noy| %)-et hoxy] phenyl} 4-chl oro- 3-(4-cya
no-6- 15 trifl ubronethyl -pyridin-3-yl)-Nm

ﬁéb"ﬁ?he NZ{QQ'QQ,@-AQInd\"é@bIc%H%VI)Mth“OXH phenyW4Qhidro-3H 4Fcyano-6-

¥ - et hoxyl - phenyl } - 4- chl

or03(4cao6-

trifluor onhyixtyeof §i(R={ld-ghlgroN: (ﬂétyﬁwﬁéﬁfwra@thwooygdm 3-yl)-
g el aminar-phangxyproionic apic 1174 (59 ma, 0,10 mmaiy and

anyihg-ethyl)-carbamic acid tert-butyl ester (51.5 mg, 0.54 mmol) in DMF (500 pL),

EDCI ( 22mg, 0.12 mmol), HOBt ( 16 mg, 0.12 mmol) and DIPEA (34 pl, 0.19 mmol)
were added. The mixture was stirred for 48 hrs at rt, diluted with MeOH (500 pL) and
purified by prep HPLC to afford {2-[3-(2-{[4-chloro-3-(4-cyano-6-trifluoromethyl-pyridin-
3-yl)-benzoyl]-methyl-amino}-phenoxy)-propionylaminol-ethyl}-carbamic acid tert-butyl
ester. After treatment with 50% TFA in DCM (1 mL) for 2 hrs, followed by
concentration in vacuo, N-{2-[2-(2-amino-ethylcarbamoyl)-ethoxyl-phenyl}-4-chloro-3-
(4-cyano-trifluoromethyl-pyridin-3-yl)-N-methyl-benzamide 53-1 was obtained. MS
[M+H]" 546.1; tg = 5.66 min (method 2).
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20 benzoyl ] - et hyl - am no} - phenoxy) -propionic acid 11-4
(50 nyg, 0.10 mmol ) and (2- am no-ethyl)-carbam c acid
wo esAbwtyl ester (51.5 ng, 0.54 mmol) in DVF PED0S10)§/059438
EDCl (22nmg, 0.12 nmol ), HOBt (16 ng, 0.12 mol) and
DIPEA (34 |, 0.19 mmol) were added. The m xture
stirred fdimiglym-Shigro- Bt(4 cmnqﬁ@rdluwmth\xé@w%@wl)ﬂ)l methy' -N-

r|f ed af f or.
B3 st Pl e U R SRR Y FB MARAFRAr e YS BT
57@ 12%, = 5.89 min (method 2I) _ . .
3-yl')-benzoyl |- et hyl - ani no} - phenoxy) - pr opi onyl ani no] -
et hyl } - carban1c aC|d tert-butyl ester. After

treat ment |WWI | be a et-cr:!ég\?d thﬁ%ééh@ge&ﬁé 8r[nbgdlﬂ1 enits of the

foll oned by 'con

nNrehﬂ%l{ Ra\(eZb@m da;@,m%éamé;ah e Oses bhnisttatibheryiblis froifitations
or 0- o-

r(larbt bg/made wthwtlmpatﬁieg frp- the spidt and3sapipp-oRthegrygntioneAgeardingly,

) ob 1: tR=5.66 nn
e EvRRien s PouBBIQe St aF Py Aed SPHEAFOSEY) 059433
Simlarly
4- Chl oro- 3-(4-cyano-6-trifluoronethyl -pyridin-3-yl)-N
met hyl -
[ 2- ( 3- ox0- 3- pi perazi n-1-yl - propoxy) - phenyl ] - benzam de
53-2 was prepared. Ms [MH + 572.1; tR =5.89 nin
(method 2). 51t will be appreciated that, although
speci fic enbodi nents of the invention have been
descri bed herein for purposes of illustration, various
nodi fications nay be nade wi thout departing fromthe
spirit and scope of the invention. Accordingly, the
invention is not limted except as by the appended
clainms. 139 WO 2008/ 124610 PCT/ US2008/ 059438 CLAI M5
W claim 1. A conpound having the foll ow ng structure
(l1): Rlc RId Rlb R2 A/ NRea Rao0(l) and
stereoi soners, esters, solvates, and pharmaceutically
acceptabl e salts thereof, wherein:
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A is pyridyl, phenyl, quinolinyl, naphthyridinyl,
t hi enopyrimdinyl, or 2- oxo-pyrimdinyl, wherein the
w@0sd4610 phenyl , qui nol i nyl, thienopyrim di nyPCDDS2008/059438

2-o0xo-pyrimdinyl is substituted with 0-5 R4; R1,, is
H, hal ogen, Cl1_4al kyl, al koxy or trifluoronethyl;
Rlband Rlc are the sane d¢LAIMS erent and are

We Clcjﬂndependent Iy H, halogen, hydroxy, hal oClAal kyl,
A% - 6al kyl - (R5) p, - O Cl_6al kyl - (R5) p,
- Cl_6al kyl - O C1_6al kyl - (R5) p, -NR7-C1. 6al kyl - (R5)p, or
-S(Om Cl-6al kyl -(R5)p; Ridis d, F, nethyl, CF3 or
cyano; 1. R2 Asconipbuddhlyihg (HeSdmwikp structurpitgny |
substituted with 0-4 R3, I&eteroaryl substituted with
0-4 R3, Cl_6al kyl substituyted with 0-4 RS,

ifh 0-4 R3, or heteroaryl -

-4 BB R3 at each

dgen, cyano,

aryl - Cl. 4al kyl subst Riq
Cl _4al kyl substituted w
occurrence is indepen
hal o- C1_4al kyl, R5, -Cl.6al kyl )p,
- Cl1- 6al kyl - O C1_6al kyl - (R, ©- O C1. 6al kyl - (R5) p,
-NR, - C1_6al kyl - (R5) p, -S(Om C1. 6al kyl - (R5) p,
- O Cl1. 6al kyl - NR, - C1. 6al kyl -{'R5) p, heterocycl e-(R5)p;
R4 at each occurrence is jindependently haloge
and s@iedhonir, oot SobE apid PP R R R oo R PR AN thgyeelo,
t hi oClyfaldsy! ., -C(O NR7R8 or 5 nenber heteroaryl; 140
WD 2008/ 124610 PCT/ US2008/ 059438 R5 at each
occurrence iAgs pyrityh@hdeyit quindinylhgaphtixyidinyl, thienopyrimidinyl, or 2-

oxo-pir%%i%/ll g%egegr{ :pyﬂ%\?nyb%glﬂyﬁﬁi@wﬁﬁ@myl or 2-oxo-pyrimidinyl
is subsiReGWANRERS, - S(O) 2NROR9, -S(O m Cl1_4al kyl, -NR7RS,

Cl. 6al koxy, -0-heterocycle, or heterocycle wherein

sai d het er o&®ygs &, aaldgeqiQ] ,alkyl halk@tyas yriflueranethyl;

substituted with 0-4 groups sel ected from hal ogen,

C1_6al kyl, 81 ARdR0AIK e SaMpcRrEHipren; 209 Ahingependebtly H.
halog?ﬁ&%éﬁé@ﬁ“@%ﬂ'd@%@FWL’ Becab&amy occurrence s

-C1-eaFEQLI;@&Llﬁsllkyl@%o}\lR(;lﬁ_@éIKW(Rs) )for -S(O)m-Cisalkyl-(Rs)p; )
Cl. 4al kyl -O-C( O - O Cl. 6al kg ; R7 at each occurrence is
i ndependent Ryq ipIClL.EL4angthyll CF4grdveansi, or heterocycl e
where said heterocycl e i,s substituted with 0-4 groups
e

sel ected fromha 6al kyl , hydroxy, keto,

-NH2 and - CROHs pR8n@bulsAflle @Gl DLERS BeteFodrpidRBSRcRa Wit
H, Cl_4al kyl, hal oCl_4al kyl
0-4 R, Cygalkyl substituted with 0-4 R;, aryl-C,_4alkyl substituted with 0-4 R, or heteroaryl-

Ci.4alkyl substituted with 0-4 R3;

R3 at each occurrence is independently halogen, cyano,
halo-C.4alkyl, Rs, -Cqgalkyl -(Rs)p, -C16alkyl-O-Cy¢alkyl-(Rs),, -O-C4salkyl-(Rs),,
-NR7-C1¢alkyl-(Rs)p, ~-S(O)m-C1.6alkyl-(Rs)p, -O-C1.galkyl-NR7-Cy.salkyl-(Rs)p,
heterocycle-(Rs),;

R, at each occurrence is independently halogen, Cqsalkyl,
haloC;.4alkyl, Cssalkoxy, hydroxy, cyano, thioC,galkyl, -C(O)NR;Rg or

5 member heteroaryl;
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-C(O-Cl.4al kyl, -C(O-hal oCl_4al kyl, -S(Om

hal oC1_4al kyl or -S(Om Cl_4al kyl ; R9 at each
woewanesnce i s i ndependently H, C1_4al kyl , or PCT/US2008/059438

-C(O Cl_4alkyl; mis 0-2; and p at each occurrence is

i ndependently 1-3. 2. A conpound of claim1 having the

fol | owi ng sResateasheoqclmgnce iRirGeRerteRty HRRYdroxN ( RAI

0. ( [ st er eQi r, ester, s te

00t dorir bl ABLRPRE et SOURG RN R
-NR7cé§>)WR8d>é(o>M@QR ! S\(/?]T)Pn'-(f‘ﬁbfk?leRﬂ“ €N elgms&*] ﬂbmeree/rbcycw or

0xo- pyrim diny erein the pyrid phenyl
heterapytcleoVhiensih saitd me&amq:w,rei aridctiaiWJ—Odneter@cy«zbecarpysubshtmde@yﬁth is

substituted with 0-4 R4; Rla is H, hal ogen, c}/I

0-4 grgURDs8je@ed fremihalpgieneaaliyvt Ciahgloafy! ityé@/xxzw@m NHz, -S(0)C+.
alkyl gg %%9_@8/ 059438 Rib and Rl, are the sane or
* §i'fferent and are i ndependent|y H, hal ogen, hydroxy,

hal oC1- 4al kW at eé&r&x’@hk&ﬂmﬂﬁ%pend@n@lﬁﬁ kakyt,( RS) p,
-C1-6aIIf&I-OC1 6al kyl - (R5) p, -NR7-Cl-6al kyl -(R5)p, or

Crsalkys QR F@karcﬁm}’boc )ePCseakyl; net hyl, CF3 or

Fxgggendenﬂ%\/ ﬁg?%b%cfv‘fu"%%se) gindfﬁ?r&%nﬁ %ﬂ%‘f‘ Ig\{/rh% P &

heterocgt}le@ﬂ{elfé’ Kaift R@Be%cytl@k SadiMhsd Wi oGl rbyps ddekdd from halogen, C.
Cl-6al kyl - (R5) p -NR7-C1_6al kyl -(R5) p, -S(O m

Galkylmyd&adykiy&te(%pnd-—ma -C(O NR7R8; R4 at each

occurrence is |nd endent | y hal oge
hal 0CL_4al ki 2t EATUGRERERYCe e ﬁenéymé 4alkyl, haloC-ealkyl,
-C(O)tdf‘1'49§%|h Hélﬁ%roc; %l@ NBZ(S% r%ﬁoé 4HR . Rﬁ)t &5 0@kl 1 RS

urrence I ndependently ydr oxy,
Rg at each occurrence is lndependently H, Cy4alkyl, or

—C(O)C4alkyl;
m is 0-2; and

p at each occurrence is independently 1-3.

2. A compound of claim 1 having the following structure (la):

1c

(la)
or a stereoisomer, ester, solvate or pharmaceutically acceptable salt thereof,
wherein:
A is pyridyl, phenyl, quinolinyl, thienopyrimidinyl, or
2-oxo-pyrimidinyl, wherein the pyridyl, phenyl, quinolinyl, thienopyrimidinyl or
2-oxo-pyrimidinyl is substituted with 0-4 Ry;

Riais H, halogen, alkyl, alkoxy or trifluoromethyl,
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-OC( O -C1-6al kyl, -0OC(0O O Ci1-6al kyl,
-0OC( O) - C1- 6al kyl - NR7R8, - COOR6, - C(0O) NR7R8,

WO S(N2dROR9, - S(O) nCl- 4al kyl, -NR7R8, Cl-6al kpXy/US1908/659438
het erocycl e selected fromthe group consisting of O H
OHOOSO 11 SSONNO SO HNSN ONHN N HN N HN

N HN 5 N OR,GrAd®], BrdthBlshme dPdiNeteriNal @rd\nepidently H,
Nl GH S HNYN and N-O R6 at each occurrence is

halogem greryl ataGy..kyl CC14alklyRs),. -O-C calkyl-(Rs)p,

<ol G ey ARcbeodiRgr 3 Qs Crplet Byl or

hydr oxy; R8Ri s ), rﬁ%ﬁlthﬁat#;éé yafd:O - CL- 4al kyl ,
- C(O) NR7- C1- éfal kyl, or mCl 4al kyl ; RO at each

occurrence R5|S|®11dekkglr(ﬁe)atly H, C1-4al kyI or
-C(OCl-4alkyl; mis 0-2; nis 0-4; patech
occurrence Rsat "rﬁf@p?éﬁ%!’é‘?ﬂqeys tpdgpendfﬂﬁy W%@@P@ﬂﬁ'@'v

5943 1 wh A
hydm)PyCTé gp&%uggﬁﬁm%y Waq Wi@%‘j%fd%? 1 Gﬁllkﬁ,& Bnpoﬁggl gf
-NRr@Jsaikm(&s)MW@(ewc&an@l Ry FCOH,, T(OIMRIRY ed with 0-4

R4- 5. A conpound of claim3 wherein Ais 3-p rld I
subst i t ut edRwit ¢poh-agcmuencs is indeernsisatihapgern. ik

haloc;@%%&g e éaﬁ‘?"ycﬁlé‘ie?ﬁyﬁﬁ 03#12)? i t wa@glw CHE’%@F R4 7. A

5 menfi&pbbickelirpd With 0-4 R4- 8 A corrpound of cI aim1l
wherein A i1s thienopyrimdinyl substituted with 0-4
R4. 9. A coRpealeathafccairenomid indapereienthy\Hi Bydroxy,

oo B AP R el ralk MR kO dRe 1
-C(O)NRRs, -S(0),NRgRy, -S(0)nC1.4alkyl, -NR;Rs, Cqsalkoxy, or a heterocycle selected

from the group consisting of

Rs at each occurrence is independently H, C,.jalkyl,
Ci.4alkyl-O-C(O)-C4.alkyl, or Cy4alkyl-O-C(0)-O-C4_galkyl;

Rz is H, Cy_4alkyl or hydroxy;

Rg is H, Ci4alkyl, -C(O)-Cy.alkyl, -C(O)NR7-Cy.4alkyl, or
-S(O)m-Cy.4alkyl;

Rg at each occurrence is independently H, C,_4alkyl, or
—C(O)Cy_4alkyl;

m is 0-2;

nis 0-4; and

p at each occurrence is independently 1-3.
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11. A conpound of claim1l wherein Rb is
-Cl 6alkyl-(R5)p or -OCl 6alkyl-(R5)p, pis 1, and
WOR2008424610 hydr oxy or COOR6. 12. A conpound of PCHUS208/059438
wherein R2a is phenyl substituted with 1 or 2 RS, :
wherein one of R3 is -0 Cl-6alkyl-(R5)p, pis 1, and
RS is B hydAgempeundotreim 1whemirc6nmmm¢dl bsttbtgdmith 0-4 Ra.
wherein R3 is -Cl_6al kyl - (R5) p,
- C1- 6al kyl - G- C1_6al kyl - (R5) p or -O- Cl. 6al kyl - (R5) p.
14. A g Onpoﬁ%nﬂizouﬁb 3t Bhitn PABERIMA NS pGRITP S 0tSd with 0-4 R,
3-(2-{[4-Chl oro-3-(6-
chl or o- 4- met hyl - pyri di n- 3 yi ) - benzoyl ] - net hyl - am no} - p
henoxy) propi oni c aci d,
Chl or 053- ( 4ArRaMRAUNG of ¢l éwﬁefﬁ&ﬂ A3 SpyrdvprRsttyeq Wi -4 Re.
zoyl ] - met hyl - am no} - phenoxy) - propi oni ¢ aci d,
3-(2-{[4-Chl oro-3-(4-cyano-6-trifluoronethyl -pyri din-3
- y1') - benzoy A comgdduptl ofsihin} whéil iRy ldehidted with 0-4 R,.
PCT/ US2008/ 059438 phenoxy) - propi oni ¢ aci d,
3-(2-{[4-Chloro-3-(4-nmethyl-6-trifl uoronethyl-pyridin-
3-yl)- enzoy cl I herein A is quinolin Isub tituted with 0-4 R
met hyl - am noA} °§1pr?é‘f‘ﬂ)9 ciBiL L 3y ShAunphoyLRyest M
3-(2-{[4-Chl oro-3-(6-cyano- 4- nethyl
pyridi n-3-yl)-benzoyl ] -nmet hyl - am no} - 3- net hyl - phenoxy)
- pr opi 8ni ¢ ActadpaBing 2f §lpim Chiherein 84 thienopyrimidinyl substituted with
cyano-6-trifluoromnethyl-pyridin-3-yl)-benzoyl]-nethyl -
am no} - 3- met hyl - phenoxy) - propi oni ¢ aci d,
4-(2-{[4-Chl oro-3-(4-cyano-6-trifluoronethyl-pyridin-3
-yl )-benzoyl ] - net hyl -am no}- phenyl)-butyric acid,
2-{[ 4- enl or &-confpbucy ahdeaitr 1 mhtteiroAdsTR-ORgHpypmidirgi sutBtitpted with
) - 2- met hoxy- benzoyl ] - net hyl - am no} - benzoi c acid
0-4 Rrpt hyl ester, 4-Chloro-5-(4-cyano-6-trifl uoronethyl -
pyridin-3-yl)-N(2-fl uoro-6-nmethoxy-phenyl)-2-net hoxy-
N- net hyl - benzam de, or a pharnmaceutically acceptable
sal t t her eofa cobpouAd @poipivnevhefeit RaiandIRwaeridi n t he
conpound is 4-{5-Chl oro-4-(4-
cyano-6-trifl uoromnethyl -pyridi n- 3- yI ) - 2-[ (2- met hoxy- 6-

et hyl - Rhe”%' eo'mn;?otu Xlof &af b"flm%glrém Rn, |§rk91)(6¥h<ylb(% }’r I c

0-4R

aci d,

-o-c&glk? (QQipqtr @14aﬁlegwsanqn/ardxiylofrbmwgmt hyl - pyridin-3-yl)
-2-1(2-met hoxy- 6-
met hyl - phenyl ) - et hyl - carbanDyI] phenoxy} - propi oni c

id, I 4-
ST 1 udPonet AT A S Wheisin Re. bR UETLASH Withd or 2
1d
L I
armyl] 4- (4-cyano-6-trifluoromethyl -

di n-3-yl h but d
DY (12 (18 CARIEO b5 3 Wt B 5-CasalhiRoe.
0 I dd | )-benzoyl ] - et hyl -am no}-b
e R R S oro }
(4-cyano- 6- trlfluoromsthyl pyridin-3-yl)-2-[ nethyl - (2-

oxazol - 5-yl - phenyl ) - carbam)yl] phenoxy}-butyric ac
4- { 5- CHPor o-Acqrapasipg b clgin i Whe(R BIeeroRACLBY IS %K%{léC;thro3(6-

chlorg s HERGT - herryA e b AR P BRI R P Bl i -2 -

Chlord&- rméth -@#flQord ety F Y @H-8-y1)-benzoyl]-methyl-amino}-phenoxy)-propionic
tri ?I uor gtnit hyl - pyri an 3- yy)) (Zy]mst hgxy- phenyl )-N-m

acid, at(Pf-Chi¢ra-3- Qll-py[aep@atzl&uorsmythyl-mupe&yq) -benzoyl]-methyl-amino}-
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benzam de,
4- Chl oro-3-(4-cyano-6-trifluoronmethyl-pyridin-3-yl)-N
woredosste46M { 2-[ 2- (1 H PCT/US2008/059438
tetrazol -5-yl)-ethoxy] - phenyl }-benzam de, or a
pharmaceutically acceptable salt thereof. 16. A
phenoph)ammpioeiutdctdaB (EQ[HFI?JSMDI-S';M methyl- 6-$ﬁﬂmgr(mne£1kwlmud‘ld-395ﬂ )-benzoyl]-
or a pharmaceuti cal |

any one of
methvﬁe%é"ﬁ} éﬁﬂ%th%'aﬂhP”?Wé‘rpéﬁ%“om%ﬁ‘ad &ﬁ?%@%ﬁr@aﬂyﬁ@o -4-methyl-

o ESSFRREL 861 Bl AT R RL  cro .o

cyanosBiifl Bero MRl |-pidi-8 g\ aengb il @BthOf arfing M Bintsthyl iphend}§$-Bropionic
thereof, conprising adm nistering to the subject an
acid, %f%@%ﬁh@@éﬁﬂw@ncnﬁ -triftwerquhethyteygdini el)-besmepbsiethbamito}-

{
phen Bl ecich 2 eGP Rer B Rrtk BrrroneupEPasur e PR
benzo?ﬂlﬂ@m%hﬁ%}%ent&oe héid ‘?néctl'\ el Ss-CRIBl/S: Y@-Ei/%o%’ filuddmethyl-
di sease, dysnenorr hea, yspareuni a, nenorrhagi a,

pyrldlmaﬂﬁﬁ‘hét flucab-6preéthdxy-piany|)-2omkthiozy-NemeibyHesgamide, or a
[ ndﬁ&gﬁ}\if on, %Srer al disorders of the nenstrual cycle,
pharmace accspeblesalttheeol e due to chemotherapy or early
menopause, hirsutism precoci ous puberty, gonada
st er oi d- dependent neopl asia such as cancers of the
prostat®, bAeasipoandofslaimy1 weradbe coppeurd islﬂl—{B&Ebdoro -4-(4-
adenomas, adenonyosis, sleep Pnea irritabl e bowel

cyanoﬁywﬂwe@etwemawuaa (2 gredhase-mpti-ghieny degtayicarbamoyll-
phenol;ly}pt?[t%\ﬁrcoéJ 5%&0% Lzlnc%{a}(\?tg i org%gﬁ'&/f)é?ﬂdm -3-yl)-2-[(2-methoxy-6-

cep on or infe

methyadmrm)sﬁ@thylrtgramdyluq)hw@w@tom.@é&@Czt {m@hlafmm-cyéno 6-
t he pharmaceutical conposition of claim 16. 19

trifluoremeHDAPIdIR Baf - ﬂ%mmimwmhenﬂén@my@paribamovli-phendxy} -butyric acid,

O L T RN T AR I S —

yndanB-@f)Qih@n(t))thG@Flg bEibi O {3 R - d?Bﬁb%/?hJcﬁIoro-5-(4-cyano-6-

hypertrophy, lower urinary tract synptons, mnmyona of
trifluonohrethyt- eynlftm SM)dmr\abylbmemybml,no}jbenrzomeamd:Emthyr estén, 4451Chloro-4-
pituitar nadot roph adenonas.

(@ cva%"é‘%‘é%ﬂn«%%@thaww@ﬁis ISRt (& osgons sphers) carbamayl-
phendRPRBIIAGEAd &2 Q’hlor%cngp{:%ﬁb% ﬁlﬂuar Hgﬁ{ S%rldlrf @'&3#3[?’2 -fluoro-6-

nanufacture of a nedi for t

methoambbamz;tl)amemnyscaruéreoyl]ame‘moby}ebuﬂmc awi W@Iﬂbnoef) (Weyanam-
ase, dysnenorrhea, dyspareunia nenor r

tnfluorﬁmﬂt}yhquqjaﬁ yheW3- 51e&gxh—phg@yl);Ndn@tbwu?em@gstetrazol -5-yl)-propoxyl-
I
benz::l'nﬁ(‘jiéJ r48(t3i]1I8rQ> 3- n% 6- Qliﬂﬁgl%%%{h?l- )6r|d|r¥1-§-‘:¥8[‘$pr§e§% 1’],26[53

errat ure ov |an farlure era

tetrazaeanﬂpamaﬁy] -phBhyIBbénZMide) 0f & PhhhEceRHRAI ¥ ce@gnasal thereof
st er oi d- dependent neopl asi a such as cancers of the
prostate breast and ovary, gonadotrophe pituitary

adeno geno 0Si Lrritabl e %

| .
syndr ofg Hilegelival Somapaian Castmiskie P aTealindy
claiméq’}’—ﬁgrérr%b‘x‘maé%élly acceptable salt thereof, and a pharmaceutically

ovf\%lny one of

acceptable carrier or diluent.
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urinary tract synptons, contraception or infertility.

145 WO 2008/ 124610 PCT/ US2008/ 059438 22. Use of claim
wWQ@1200B0246tthe treatment of endonetriosis, dysmenPCT/O8mN8/059438

pol ycystic ovarian di sease or uterine fibroids. 23.

Use of claim?21 for the treatnment of benign prostatic

hyper t Aéphy A métbog for dneating § sex—hmncwrrpllatms:ondiﬂmf @ubject in

terus, rostatlc c uteri cancer, ast
need igfect cogiP s Batinyreon bt Fufc aaeanae srauint af F8
pham%Q:@HﬁEé‘ﬂQorﬁﬁos’f\lb\ﬁ #hjafhasm® 1-15, or a pharnaceutically
acceptable salt thereof, for use as a nedi canent for
the treatment of endorretr|05|s uterine fibroids,

pol ycystic ovarlan di sease, dysnenorrhea dyspareunla
menor r Algi a” MethAS s tieainy peprdition ipaisybieskin\regd thereof, wherein

said ctrorgﬁigﬁ u:ﬁ% 8?8ng a{]teﬁ fiSGias 0&4 a)éc%t‘?coé\g%ﬁ df%rezaééq%%/smenorrhea

rena ure ure

dyspa@@ﬁf@ﬁﬂ?&foﬁhﬁgl@rncﬁﬁﬁérﬁétrﬂﬁg&ﬂ%@&n geivicehiisiess) iretastiongeneral
uberty, gonadal steroid-dependent neopl asia such as

disordesmefdhe menstreal cpeleqrematurg paiien failue duatochemotherapy or early

menogﬁ%sgapnrﬁlﬁ g gkt%g%%% be dfﬁ?o?ng I’stgrg‘%gc%g%g??rﬁ é\Foplamg such as
cance?y BIhE BRostdIE THir8dst Bh@DVAY | SorfMBRESHQR I ary|ReREmEK, i 'a’déﬁélmyosns
tract synptons, contraception or inferfility. 25
sleep egn@m unnith béef waQilsmcﬂdmeopremephm:akamememdmgrwo@ptuabI e
thereof, for use as a nedi canent r the . .
hype"ﬁ?@&‘t R4S UBRark HaemAlees. §°”H§r°§r?€ﬂ'bP?'ﬁ8*£ﬂ'ty SBMPEYSYi ¢
admirfiM&rid GASE a ' f Qs clai
i e STAER SR AERE it IR BRarmiopdhef EFRRANO U daim
16. thereof, for use as a nedlcanent for the treatnent of
beni gn prostatic hypertrophy, lower urinary tract
synpt ons, nmyonma of the uterus, prostatic cancer,
uteri nggcan . o
gonadoﬁ?oph%erﬁethga 89515 H’x?%&ﬁéreln% éﬁ&?ér@%;éng%rgetg sis,
dysménharihaa, aolg@st|@@vaaaaptdfs@a§@wmtemaé fintoidaccept abl e sal t
thereof, for use in the treatnent of endonetriosis,
uterine fibroids, polycystic ovarian di sease,

dysnengprhe un nort nonmenst r ual
ei vi ¢ 255 n A mEVGR3! EEl R e e SRERGE R
hyperﬂlb&qr Vet uftha rt}%ctr@ﬁ’rﬁitér{#@'m% & th@ﬁ%’?@é BF3taAahdt, uterine
I'ure due to chenotherapy or early menopause,
cancehlbrsmtlcsmerpremtaqudumewh gdengor@adal steroid 146 WO
2008/ 124610 PCT/ US2008/ 059438 dependent neopl asi a
such as cancers of the prostate, breast and ovary,

gonadotzﬁoph%eralfs%ﬁn%un GR& of er;mowg%lra,pha}n%%uucauy

apnea, irritable bowel syndrome, prenenstrual
acceptable salt thereof, for the manufacture of a medicament for the treatment of
endometriosis, uterine fibroids, polycystic ovarian disease, dysmenorrhea, dyspareunia,
menorrhagia, nonmenstrual pelvic pain, pelvic tenderness, induration, general disorders of
the menstrual cycle, premature ovarian failure due to chemotherapy or early menopause,
hirsutism, precocious puberty, gonadal steroid-dependent neoplasia such as cancers of the
prostate, breast and ovary, gonadotrophe pituitary adenomas, adenomyosis, sleep apnea,
irritable bowel syndrome, premenstrual syndrome, benign prostatic hypertrophy, lower

urinary tract symptoms, contraception or infertility.
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24, A compound of any of claims 1-15, or a pharmaceutically acceptable
salt thereof, for use as a medicament for the treatment of endometriosis, uterine fibroids,
polycystic ovarian disease, dysmenorrhea, dyspareunia, menorrhagia, nonmenstrual pelvic
pain, pelvic tenderness, induration, general disorders of the menstrual cycle, premature
ovarian failure due to chemotherapy or early menopause, hirsutism, precocious puberty,
gonadal steroid-dependent neoplasia such as cancers of the prostate, breast and ovary,
gonadotrophe pituitary adenomas, adenomyosis, sleep apnea, irritable bowel syndrome,
premenstrual syndrome, benign prostatic hypertrophy, lower urinary tract symptoms,

contraception or infertility.

25. A compound of claim 24, or a pharmaceutically acceptable salt
thereof, for use as a medicament for the treatment of endometriosis, dysmenorrhea,

polycystic ovarian disease or uterine fibroids.

26. A compound of claim 24, or a pharmaceutically acceptable salt
thereof, for use as a medicament for the treatment of benign prostatic hypertrophy, lower
urinary tract symptoms, myoma of the uterus, prostatic cancer, uterine cancer, breast cancer

or pituitary gonadotroph adenomas.

27. A compound of any one of claims 1-15, or a pharmaceutically
acceptable salt thereof, for use in the treatment of endometriosis, uterine fibroids, polycystic
ovarian disease, dysmenorrhea, dyspareunia, menorrhagia, nonmenstrual pelvic pain, pelvic
tenderness, induration, general disorders of the menstrual cycle, premature ovarian failure

due to chemotherapy or early menopause, hirsutism, precocious puberty, gonadal steroid-
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dependent neoplasia such as cancers of the prostate, breast and ovary, gonadotrophe
pituitary adenomas, adenomyosis, sleep apnea, irritable bowel syndrome, premenstrual
syndrome, benign prostatic hypertrophy, lower urinary tract symptoms, contraception or

infertility.

28. A compound of claim 27, or a pharmaceutically acceptable salt
thereof, for use in the treatment of endometriosis, dysmenorrhea, polycystic ovarian disease

or uterine fibroids.

29. A compound of claim 27, or a pharmaceutically acceptable salt
thereof, for use in the treatment of benign prostatic hypertrophy, lower urinary tract
symptoms, myoma of the uterus, prostatic cancer, uterine cancer, breast cancer or pituitary

gonadotroph adenomas.
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