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[0061 The invention relates to aryl alkyl acid
derivatives, and pharmaceutical salts and esters
wo b@naafsst that have utility in the inhibitionPOf/US2004/014036

DGAT-1 (di acyl gl ycerol O-acyltransferase type 1) and
in the treatnent of obesity and rel ated di seases.

inhlbﬁt&@ HldiDamiueqtivbel (RIOY) mide, inflieate reter PG AT liishitAtockwptlitn &r dfe

KOHR 4 QN H

treatm V\%nt nyobesn%:la)ld obRgitySassomaBﬁﬁggphZatm@é 2 linker selected from

R6 R7 (CH2)p wherein pis 1 or 2 and (CH2)m (CH2)n

wher ei 01 i g0 fith Bekerirrron 3 g frymdh ' 5 1 and

optionally substituted by one or two R8 groups; R and
[006RThe avetibmdbipetcer tlkyl asidldedvatvbsf and phampeheuiipelsaltsrall esters thereof,

that Rave utg'g%m th@é%?%?%&cg@ ﬁ%@%@fﬁ%ﬁr tr%_nlsj%%sg &pEF) £aa Qe

treatl@é‘hloﬂﬁ))eﬂiylaydlreblmildwmdBSly substituted by hydroxy, and
phenyl optionally substituted wth (Cl-C6)alkyl,

[007] Ohe GBYcalinkenkaf thegnvehtadngs a cRepoingl afébmata@ f r om hydr ogen,
nitro, and (Cl-C6)al kyl; or R3 ang) R4y may, when taken
together with the car bon aton%to |c they are
attached, forma penzen rin ["oH substi t ut ed
Wth up to two substitu tedfromhalo,

(d -c6)al kyl, &Ql- ﬁjl k ro, cyano,

(A - C6) hal oal k oal koxy, am nocar bonyl ,

(C1- Co) al kyl am nocar bogyl ,

bi s[ (C1- C6) al kyl ] am nocar bongl am nosul f onyl ,

(C1- Co6) al kyl am nosul f onyl
wherRinS[ (C1- C6) al kyl ] am nosul fonyl , (Cl1-

éal kyl car bonyl am no, (Cl-C6)al kyl sul fonyl ani no,

Qis Ry®opRY=:( C2- CB) al kyl ami nocar bonyl

Ais 2 50RF Rieled Byl car bonyl , and 1-pi peri di nyl car bonyl,
RS R’

whereinpis 1 or 2

and

(CHZ)m )

(CHZ)n l

whereinm isQandnis 1, 2, 3, or 4,
or

mislandnisl,2,or3,

and

wherein said linker is optionally substituted by one or two R® groups;
R!and R? are independently selected from hydrogen, halo, (C;-Cg)alkyl, and (C;-Ce)alkoxy;

R3 is selected from

hydrogen,



and when two of said benzene ring substituents are
(Cl-C6)al kyl and are attached to adjacent carbon

w@r@dromsl t he benzene ring, they may be joi nedp¢Dy8100€014036

to forma 5- 7-nenbered carbocyclic ring; RS is
hydrogen or (Cl-C6)alkyl; R6 is hydrogen; R is

hy &€ déséﬁthbﬁpt(O@lly@@SaﬂuWIthﬂdeal |y substituted with
(CL;£6) al koxy,  bi s[ (C1-C3)al kyl Jami no or phenyl
optionally substituted with halo, (Cl-C6)alkyl,

( Coheos) eptiResly substituted il éi-Colelky RE £ HLiRTY. a7 kald ot h
(Cl-cB)al kyl; or 3 V\D 2004/ 100881 PCT/ US2004/ 014036

4 Wth the carbon atomto
R 18\%I %ﬁqur h o GI{ Q) HQ@F@Z&%},

or

e attac to 5-nenbered
carbocycllc ring, or a 6-nenbered ring represented by
Wwherein Wis CH2, C(CH3)2, 0, NR9, S, or S@2; R8 is
(Ad-C6)alkyl; and RO is hydrogen or (Cr-C6)alkyl; or

I
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Cy)alkylcarbonylamino, (C;-Cg)alkylsulfonylamino, hydroxy-(Co-
Ce)alkylaminocarbonyl, 1-morpholinylcarbonyl, and 1-piperidinylcarbonyl,

and

when two of said benzene ring substituents are (C;-Cg)alkyl and are attached to
adjacent carbon atoms of the benzene ring, they may be joined together to form a 5-

7-membered carbocyclic ring;

R’ is hydrogen or (C;-Cg)alkyl;

R® is hydrogen;

R’ is hydrogen or (C;-Cg)alkyl optionally substituted with

or

(Cy-Ce)alkoxy,

bis[(C;-Cs)alkyl]amino

or

phenyl optionally substituted with halo, (C;-Cg)alkyl, (C;-Ce)alkoxy, or

cyano;

R® and R” are both (C;-Cg)alkyl;

or



R Of 0OA RBR ~-N\\ RAQN/ H (Ib) 4 WO
2004/ 100881 PCT/ US2004/ 014036 wherein Q A, and RI R4
whaocoa/104381 neani ngs as descri bed above for For ne¢BUSH)N4/014036

or pharnmaceutical salts and esters thereof. [010]

Exanpl es of the invention nmay be found in the Exanples
R® ard R oraiy e, togstonwith the icarbdiedtine to vihichribey age attfthed.conpounds

desgr.i ' s are intended to be

re%?gé2%%%?%§gg%?£%ﬁgB#%Vention, and it wll be

under stood that the scope of the invention is not

'ig%Eﬁﬂmg¥dﬁﬁfex%&B§d8 t he exanples. Those skilled

inthe art w recogni ze that the invention may be

practiced with variations on the disclosed

strluctures, materials, conpositions and nmet hods, and

suc ariations are regarded as within the anbit of

the'invention. [011] The terns identified above have

t he fol havwknow e oCH:PraORI@) b SOf 012] The term

"hal 0" nmeans F, Br, O, and |I. [013] The terns

"(C-C6)al kyl," and "(C2-C6)al kyl" nean a |linear or
Réishcpogdued sat urated hydrocarbon groups having from

about 1 to about 6 carbon atons, or from2 to about 6

carbon atons, respectively. The hydrocarbon group nmay
and gl so include a cyclic alkyl radical as part of the

al kyl group. Such groups include, but are not limted
R’ isth9drogaRloh§d;-Corlkky | , n-propyl, isopropyl, butyl,

I sobutyl, pentyl, hexyl, cyclopropyl, cyclohexyl,

cycl opro -met hyl , .and. cycl opentyl - net hyl groups.
OImfé?ﬂ?ﬁ?ﬁgékg¥ﬁ?m%%i@§ﬁTHF%gf%%mﬁeahs a linear or
branched saturated hydrocarbon group having from
[008RBGEond ethbdahubs this Gaelion isatcompound af Ebrguledp) bei ng
attached to an oxygen atom The oxygen atomis the
atom t hrough which the al koxy substituent is attached

to the rest of the nolecule. %Ee Ryidr@car bon group
|

may al so include a cyclic al ky C as part of the

al kyl group. Suchr§roupsx? i ncl . bt not limted

to, methoxy, ethoxy, n-p sopr opoxy, n-butoxy,

n- hexyl oxy, 3, g¢—df t hy|l pr gpoxy, cycl opropoxy,

cycl opropyl net hoxy,Qcyml'ope€nt yl oxy, and the |ike.

[015] The term " (Cl- C6Hhal oal koxy" neans a

(d -C6) al koxy group substit¢%ed on carbon with a

hal ogen atom Such groups i élude trifluoromnethoxy,
whemdinf | uor omet hoxy, 2, 2-di fl uoroet hoxy, 2,2, 2-

trifluoroethoxy, 3-fluoropropoxy, 2-chl oroethoxy,

3: Ghlic -1l 0 ek et hoxy, and
QA ﬁgﬁ{ ?{g&fe?gweistd%ﬁ&g%b&e TeHEC AP

erm " (Cl- Co) hal oal’kyl " neans a

(Cl-C6)al kyl group substituted on carbon with a
or thi plapgaseuticaltsaltnandestdss iereefps i ncl ude trifl uoronet hyl,
di fluoronmethyl, 2,2,2-trifluoroethyl, 3-fluoropropyl,
ofhlffi%x}éﬁﬁ i %@b&l&&%&%@’d@
- brono an

exyl,

[009g i_A];t ' @én%%&%ﬁ)éhﬁ

or opr opyl , t he Ibke.
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[017] The ternms "am nocarbonyl,"
"(d -06)al kyl am nocar bonyl ," and "bis[(d -
w@sjoalihogB] am nocar bonyl ," nean a carbonyl [ C(=E1/U§1004[p14036
substituted by nitrogen atomin which the 5 WO
2004/ 100881 PCT/ US2004/ 014036 nitrogen atomis
whergitlsubst i t ut ed, substituted by a single (Cl-C6)alkyl
group, or by two (C-C6)alkyl groups, respectively.
Q, ATJ}@RW RAR Mo nE QMR ok SesbMRd Qwvgkor%m@tat@chnent of the
stituent to the rest of the nolecule. Such groups
i ncl ude carboxam do [ NH2C( C» ], N-nethyl carboxam do
or pixmpReuHcyl ey pud estResydkerdedil - N- pr opyl car boxami do
[CHBCHZCHZN(CHB)C( =0) -] and NN-det hyl car boxam do
[010 géi@poxy %M%ve@on]may%@ b thd E@mpie@&élnb@@@el&\@ﬁﬂﬂmTables 1 and

am nocar bon means a car bon

2. Thomop oo sk e pistord padreh beyGH RIS of iggfion, and it
will }%%gld%%tggﬂ% lﬁle @&o‘ﬂ%f e RVESIbA fs HB@QJ&Q&' bPthS kddPd &F the examples. Those

group, and said alkyl s further
skillesin e art mlbr@cqulzgthppy]@ﬂ’ @y@mgy Ig@yrjae PRGEged @/lltg Uﬁ@tlpw(ﬂnlglgféhsclosed

Y, e RN R HeFeharded as within the ambit
i iR T G

OmeHWﬁWGSUIfonyI "(C - C6) al kyl ani nosul fonyl , " and

"bis[(O C 6)a|ky|]an1nosu|fony| nean_a S(=0) 2 group
[011}, The tefrpsiidantifigshrbenethavrbefolewing meanje teRusbA¥: ni t r ogen
atomis unsubstituted, substituted by a single
[OIZI &he d}akwne@‘rs@uﬁr Chrangl, t wo (Cl-c6)al kyl groups,
espect i vel up is_the point of

(=02 ]
ok el r e e o i ol Spgted bydrocarbon
&b B aSME D tHbOM BRaibBE At oﬁﬂ%ﬂﬂ@ﬁiﬁbﬁlﬁ B)chrbon atoms, respect1vely

HZS woérﬁppdhqy%qgeﬁ%lsgrﬁg nlgs o z?dn c}g as part (%_lﬁe ell_lgl grcz.lp Such groups
1ncldd%gfgxgﬂﬂﬁﬁt%)n§&h3@)e&y] n@ﬂ%% Noprogi, ety {salftity) aseutyf, Bexyl,

NS(=0Q)2-], and the The term
%mmRWEWl€B*§P¥$P$%ﬂE bF%WW%%MCWQQW@yQ% éﬁﬁﬁwpbroup in
whi ch the njitrogen ato subg tutfﬂ %Talgar bon ﬁ o f
014) g6 51 A CoalarIe BemS A Pes PRI YISO Btp Agyne from
abod@y tcaab61§t:|6 c@@b@t&ﬁé saidgrowPheinkatachéd to @ge;t’yga:tMI ‘Bhetdx@gen atom is

t of nt of th it t f
W@ LRSSt S FATSA ST o BB e
hydxb&kﬁ) hihly }dso la&lmwmioamymmbﬁbaﬁuzahe Gllcpakgrc}upa Sdchi groups

ST (GELEOE O N oo and e Lk,

dimeAil b oY, @ycnoprépomﬁ c@dlopidis InteitHok A @ gdlopahtgloky, and theltilst i t ut ed
by a sulfonyl [S(=0)2] group, and said sulfonyl group

[015) SThé téFrh hE@,-Coliklsdlkoxirt RehnbY (& C(Gﬁlkoxy@))ﬁi Kpdtitgedomparbdineith a

halogelllj]%rg{gr? %%gm&pé chtglg Fxé]g.grlogxtfath?{ye%ht a?rg%r{ﬁcixg P %ﬂl&lﬁoroethoxlg 2,2,2-
trifldoRsethagke 3MRbaprosaxly f Detdrasthax, I BHBSHeptk 2 Nkupro-2,2,-dichloroethoxy, and

hel ropylsulfonylan1no [ CH3CH2CH2S( =0 2NH], and
the €1 opyl sul f onyl ani no [ ( CH3) 2CHS( C»ZNH—] groups, and

[016. Iil%ﬁ e&rch#ﬁgglg%lfyggﬁﬁﬁnseg -a(h)]égynﬁgr nol E:Ml %3)5 p:gr gn w1tha£]h%logen

atont. ﬁlplegblhpg @lclade {rifidGpmdthe, d1ﬂnﬁdd?ra>r]rc1@lgﬂ Immﬂnllglyorsm?éﬂ -flusrapddpyl,
ainfefish. HiErap g SRR i niR 3 & d&i@;‘% lent s

E
o1 e e el L6 bR af“beIF’ hngiatilge 0

CoalkeNiraiaeambiyl i meshenitoa)ll [¢(=H00Eg ddpl sebstitnttd b eitoganl akom B WD the
2004/ 100881 PCT/ US2004/ 014036 stable. When there are
two or nore substituents on any npiety, each
substituent is chosen




i ndependently of any other substituent and can,

accordingly, be the sane or different. [024] Wen any
worRioetlyosss descri bed as being substituted, it BPEmUBEN€014036

one or nore of the indicated substituents that can be

| ocated at any avail able position on the moiety. \We
nitrogeh etow ignsubsitedsubstiuted by g Baelp {drmalyberown g HiFe £§A-C6) allyl

group% arg%eétlﬁélgn ?Ma}bom gﬁ)ﬁ% Is @lﬁzq)oinﬂ SeRsIRMAr Yhe Abs@adht %ttﬁ’&rest of the

occurrence Re resentative salts of
mole@:iﬁfrp&&h geoupstinghysie ﬁﬂb@a@ﬂo [mem -h Nopehylcaghpyarpide EFEHI@HC(—O)]
N-meﬁﬂd?%r egr %grllc'dfnganﬁm gﬁmmbc@em 1R N.dfeedytcarbamuadwe

anmoni um sal ts which are forned
KCHéﬂéhﬁﬁé{D]ﬁméﬁmmh@rganlc or organlc aci ds or bases by

means well known in the art. For exanple, such acid
[018]5hd terin Shy sy (S Coloireinesebprny ”emeaaaii prapesy! (61 é})hgp@) substituted by

mtro%ﬁ %B%%ch fie E%R{o%é}% fom REN%ERME by b ﬁ@él@ (@@dafk?f?&@; and said alkyl

rate, citrate, ca

is furthanpheiesed by exy gPuPn SHet BOUPe V’éluéb%hifdé%ﬁ?ﬂﬁ}ﬂéﬁ ate,
hyh?%ﬁ%ﬁﬁﬁﬂ@%@qlggﬁﬁﬁxﬁgmhgaﬂfmeﬁgyanesulfonate

gl ucoheptanoat’e, gl ycerophosphat e,

hﬁ%]t & t-a ]qlf@mgdgg)@ 1,7 4AM 6l Loride,
(019} ‘§%%6ﬁ%§gMRﬁpbrg?bd&ﬂ é?ox etﬁgggsulfonate
Ce)alkxlhmmalﬂ@nyll B %‘Ohﬁwémt@sﬁt%%‘WéP‘mgén atom in which the nifrogen

atomTRIRERGSL ORalRd bea sﬁ@@{ﬁ f@jaﬁ@?@bﬂ;f &r’t@ttﬁm ((f]l@ﬁlldyﬂﬁb@s

nitrate, oxal at e, anoat pectin
respegtiyshie @p PESH w@t he pcplpt@if g{aghmefﬁ Q,fé}leaspgstmﬁpté%‘fhﬁ ﬁeéft cg the

molecHE Cﬂlu@ﬁlb%upsgﬁghfde Bdi n@sultbfi’ﬁ afses0)-1 E\pxﬁé‘cﬂﬁ@ﬁlﬁosutf@@lf-[ at e,
and undécanoate. |[026] Base sal'ts_incl 5amhﬂN¥

CHNBSGD) ST methy Ak Aropdarpigeseny, TR ARSRATAL (o) %<an
dletllﬁ%ﬁlobﬂ%nﬁﬂtﬁi‘cﬁﬁzﬁ\@k—oﬁ?laﬁ&théuﬁeh as cal ci um and

hagnesi um sal ts, and ammoni um salts with organi ¢ bases

[020%’&%1’9&3 (Clcbsﬁn@ﬁbgﬂinﬁfﬁ’ﬂﬁeaﬁﬁdnta&nﬂf@oup 1n Wthh the nitrogen atom is

Iucanlne Addi ti onal | tro I
substetetﬁ@hywaﬁ@n reERTB<and pad cahony FERB et a@éﬁ?‘%
grouft STﬂeQ)Y’cﬁf erﬁitdfu\{ {s ol 6attadhelin@T tHé@ﬁﬂ'%Mﬂuent e thydest opthe pyplecule.

chl orides, bromdes and iod
Suc}lﬂﬂ’“ﬂ’&tné’édq qeRElRnRE C OS] ﬁgﬂpamé{ﬁla*mau[‘gﬁ%% 8@ ﬁ)ﬁét]@nd i
bmmﬁ@gnghqﬂﬁhkcg@bkgmgqgmhgpgﬁgmﬂg@ hal i des such as
decyl, Tauryl, nyrlstyl and strearyl chlorides,
[021pﬂ@'fbrﬂle‘§cl Ikyls@HbryBincamdbicyah afablogtes i wliiéh th«emﬁrg'gen atoch is

i T Y A O

C@a%%lf@@%abh@m@@geﬁ btoMes thy pdit\6€ Sitackthient b]teha:snmmmmds the fest of the

molecyle| SRR groupsdpchglg ;%:g}ygulg@g%poqggﬁ? V%-@ ééo %#ylsul}:ony%nuno

[CHJ@H}CH}SX‘ aj il PEroFOSTIOLESnOf CIHIOHHE0),NI-] grobyms; mdltlee like.
(la), Formula (I b) prepared with acetic, benzoic,
[ozzrrﬂﬁaféhmc 1-rSdrEilifydcartioR @t bl “1gdelidiytyleabonyl” mean
hydr oxynapht hoi ¢, gl ucoheptonic, and gluconic acid.
Thi s s@inclu , Dor exanple, ester derivatives of
camﬁgigbugpa0| -compapnlng conpounds of Fornmula (1)
and \Eof mul & dotia)—pfr epar edspaitivalyphar maceut i cal | y
accept abl e al cohols. Pharmaceutically acceptable
al cohol s include, but are not Iimted to nethanol,
et hanol, isopropanol, butanol, 2-nethyl propanol,
[023P Thetehn m;mmm adbstit@ted dhenet thatltieneiey et thedid may have from none to up
- (di et hyl am no :
toat G gy RGP LPRR ot AR RL M 18R Ghy hydrogen
atondNnNh&hinored By hadifietds &omig dethe rdp}acbmmyla clestniaably possible bved dhitisally
It will also be apparent to those skilled in the art
that conmpounds of Fornula (la) are hydroxy acids and
therefore may formcyclic esters (i.e., |actones).
These esters, including those represented by Formul a
(I'b), are enconpassed within the scope of the
invention. The 7 WD 2004/100881 PCT/ US2004/ 014036
conpounds of Fornula (1) Fornula (la), and Fornmul a

o o




may need to be protected during any of the above

nmet hods for formng esters, and protecting groups nay
wheooadamdl and renmoved by conventional methods met/US2004/014036

known in the art. [029] The conmpounds of this

invention may, either by nature of asymmetric centers
stablyy Wi there preitee eigmore ibatitiesis on gy Iﬁ?l@geq%fh Jubstifuset i Gosrnof

indeheR QR 8f anflodher ORIt HBY cageac&sr@iﬁ%ga thel lt]{b whé Ghuifidagnt.
asymmetric center is in the )-, or (RS

[0249 Gmieh gﬁm&b@m deEch%Qi asbEinMubbtit@bs @ cQﬁhaa@a{eeﬁ indfef tHe Mficated

ymetric centers are present in the

subsetamsﬁbﬁa@ @rloqar?é a'i fw éYﬂl?WOS’FIH%?Il Gepeictt Wheadicrsaadie g more

subsﬁtﬁéhtsed’i@ﬁil 8B/, acRferth '5'1%11 &% 88k fliGRn EhilHEEHY &Ber iNdakl occurrence.
often be possible, and that pure diastereoners and

[025P Weﬁreé%ﬁtﬁme' SAIRRIT thelcBRPRBQM FRRIADN! Rimule (A Shd MAhSla (hYinclude
is I ntended that pure StGFGOISOﬂErS Pure
S

the cqPEa Y RIREYLC Sajt And e UHEPBHAPRONIR galts Fhich gfedarmed, for example,
frond 1]3&@@158‘ or ofbhic ¥idsYr Bastd V) rSaRPRlQdnoth & théWHe ok &Jﬁmpfe Osaaﬁlamd

i soners, whether separated, pure, Eartlal
addltacrn s Pl pptateraskipdi aleingie, IS BT Boggate bepelesulfotate

bisulfAR/ %ﬁl&ﬂaf%ncn@dt@ CARSRRIRASSPH MR8 cinfiSnSE eRSopBitartePiopionate,

i nventi on. urification of said isomers and the
g AP EPSF B R P BEREYE, BEcerophospiate
hem@@l@a%mégteai&&éi hBRnSHiARARSHIoHES hytirhieSidk RewBiodite, 2t he art .

[O onetrlc i sQners b% nature of substjtuents
hydrgpystrenes tpgeip i acBaRdA G BalerhdPards/ats e HRRSEnaEr - ci s
naptilefeshl féHate! KiddhBaté, nitfate) oxaRfelPandad, ﬂ’é@tﬁdﬁtel M‘E{Eﬁtb G ﬂh@:’(ylfﬁiroplonate

are enconpassed wi.t hi n_t he scope 0 i nvent

plergey Bgflatwéowﬁ Vente. Biligrals ey @&cmn?ﬁea ol o devanoate

e AEEELEn e PR o (15 LDUETI O e
saltsfs@dhta@ Efci@b aﬁ&hﬁa@@élﬁlﬁ) §alt® Anddmrhdiurs RES ivith 6rgamt Eisdas%ﬁch aa nd

e SR LA e i ihchf Rl S s
may/[Be Wrﬂﬁdd&ﬂth&ﬁcﬂ daentsSR ediel hlgyl Galgeestiatl 8s dthyi s, propyl, and butyl

oL Ao DS LRELEY 8,20 L2 | AN O

sul fabedYlopedhbih Galidas s@ﬁﬁ%%daurﬂ,l 1eyrisisil hddattedryl ch]bﬁde@,ﬂirorw'gésland
. ..recognjze that the u rot cti roups may be
10&4%%&5%9%%@%3§B&?h%@%;fﬂ%ﬁhﬂﬁﬂ@d {%ﬁﬂﬂﬁﬁf “cont ai ni ng

tain substituyent A description .
27 i By R e A5 B ST icoh e Her oS Pt g cervatves
ofthaloin;roaﬂmwmmmb Fahmlagk), rmdefwmlfan}] drlnsfmcrludexmkaenple ester

derey o B AR 4G Bmis T SBRRe TY  Et Dk SRR )

prepﬁ@d)ﬁnth e ) beﬂzﬂlc,tdmddflea@dan@ MacEE hz&i&‘ﬁlﬂ: b}&llrce{\ynapbtﬂleicghlcblhe@wmc

t hat t
and %lg?oaglafng E]%lé 813%’&9‘?‘%% grle%%%gql% %st?r dgﬁ]faggvz)if %ﬁrllbolxg ic ec1 tcon’caumng
compdvaldssePueni s(Ival Forknbi) prapdrdievitirphatracdndcaify heveptablealcaBols.

Phorg s & P DOl B SIS SR HoL el BRPanoL
butafia | BeifEthylpropanef, Dmesthok feeind2e(dinmsgiimitietheol, E{di&h)rlaammobe‘.hanol 2-

o BB ER L A rs D e L bR Rt oo S oy o hice

hydlbﬁge&ttmfel aad tHeike CIt @ifndeo b Agpaterditd ﬂﬁﬁe&kﬂlle& inehb drigtha bomm)unds of
t hi Iosure under Abbrevi at i. ons
Fornppd SRR el B Perg P MY o ORI AEBR (1 B DRifsstrs
includBighiedsrepreseiel b Qortnhﬁ (DR AREUEGHa6Ed Hitlgn thie Baopa bl thmlnve'ﬁﬁ@l. The
conpounds nmay be prepared fromreadily avail able
materials by the nmethods outlined in the reaction
schenme and Exanpl es bel ow, and by obvi ous
nodi fications thereto. General Preparation of
Conpounds of the Invention?7



[037] Preparation of the conpounds of the present
i nvention having Fornula (1), maybe acconplished by
wepdaohaoosef t he two general nethods shown bel owpETIUS2004/014036
Reacti on Schenme 1 and Reaction Scheme 2. [038] In
Reaction Schenme 1, a coupling reaction of the conpound
compoﬁndEoﬁHmm O, IF))thlet ({Ba), anil Forophél’w by bexstetifiedthych variety of

ropi c _ester f -
conveﬁlg?r}ag}ziocl?murgsa\?eall ggﬂ)ﬁse s (L%&ef%d 5 p lgﬁegﬁl\?/@g bt ﬁéul@ readily
knowi Hotveds svectsstolly cﬁifry Eumthmt & w(eLY)as otRe dhgthodsort e@éﬂﬁcw@nm tro

group in the conmpound of Fornmula (V) can be
[028] aSmﬁﬁwl dr sagtile lgyoupd @nuacrodlpmmﬂsf Fouotia @ Fpmovg Geo.cnil Eormula (Ib)

i.de the s
oy 54 BoP i  pu BELDRIRANL B A AR CTRONR0 os
nmyﬁ&ﬂﬂﬂﬂ&ﬁrdﬂﬁ@dbﬁnﬁmmmmw&mmmmwWdlpamm@@mgW¢Cata|yzed

coupling reaction of the conpound of Fornula (I1) with
[029]t Tie: compa;undmltlhlympmmbemme ditlenby natiwe Qf@ﬁmn@nﬁa@qn@rsmbmﬁt@md

f
IOtatlﬂ%i"égrgs@fPt - eo pr%f\(llslo¥efs ﬁ% Sgﬁqn%%agﬁ g;% or nu éh?‘%\?ls%ngmemc
centeflistirethé (R)-, (S}'her(n‘i@ canfiguratzomi no boroni ¢ aci d/ boroni c
ester reagents (I11) and (1V), respectively, are
[030]eIt twhibalsodemppedited that anxaﬁwioa)bmere@syrmmﬁrm@nteﬁra@pmse@ itheym
com: lqr?ds% (E.l%% 9 tlgrg sé’vgrglddl re@%@s Ial?cpéngntﬁ e&%"f{h'é Wﬁ&?ﬁ%uctures
33 art. 039

e conpoun
will d?@n hmﬁcmsfﬁl&{l a)ld thgt Hum:,chasmdom dnd mirg @a@ionmstrpprqsﬂlggreferred

- hal 075U | ek - Loaleat Adshd
embaimaO T} lgt%%@&ga? rQ&&@& gs@%gogeﬁ%s oA filo GRARRAKAIS
nﬁmmﬁﬂﬂmﬁoﬁMmﬂmﬁmﬁm#SﬁmQOfmﬂﬁnﬁMMma (1) when R = H. The

Formula (VI11) conpounds can be hydrol yzed under
[031F A irdeen, velsther sepéryted, ohpsiasiabypras. f ireccinis ik, ¢fie compounds of

s ST DA e B ARSIy it e

and tRe separgiof Bf safpisquperip mmmw&emphﬁe@thtgcgm@e%mown in
meak! 1) Pd catalyst, base Pd catal yst, base 2.

deprotection, if necessary R ORL O2 A~-COOR 2
[OSZQ%tH&OIﬁe‘?Mhﬁ)@of%lbs%&hg 2¥but 'ﬁ'%%l{lé/ﬁ&nd oFring may@e jpresent in cis

, or SQal kyl Y
= Z-@NR@S © oy fgrm, and both isomeric forms ‘are encompassed %/mthm (ge scope of this

invention.

[033] The particular process to be utilized in the preparation of the compounds of this invention
depends upon the specific compound desired. Such factors as the selection of the specific moieties
and the specific substituents on the various moieties, all play a role in the path to be followed in the
preparation of the specific compounds of this invention. These factors are readily recognized by one

of ordinary skill in the art.

[034] For synthesis of any particular compound, one skilled in the art will recognize that the use of
protecting groups may be required for the synthesis of compounds containing certain substituents. A
description of suitable protecting groups and appropriate methods of adding and removing such
groups may be found, for example, in Protective Groups in Organic Synthesis, Second Edition, T. W.
Greene, John Wiley and Sons, New York, 1991.

[035] In the reaction schemes below, one skilled in the art will recognize that reagents and solvents

actually used may be selected from several reagents and solvents well known in the art to be effective



(M1) R=H alkyl, or benzyl PG = an optional
protecting group R' is Hor alkyl, and two R' may form
W@ 2004n008RL O R3 RZ ACOOR R OO \ R3 R2 OH wWenUuRobH/014036
R4 --~ QN R4 1 H hydrolysis - 4 Q (VIII), RHH(I)
[or (1), if = [041] Alternatives for_the
equlelle@Era £ S@?Pl’%ﬁre%@ﬁﬁ @ﬁfﬁ%ﬂtbﬁ‘m FhOW R arepelrt TC}iem% thsyefgre, they are

meanMOBR IRSFARE SxaRBledlSt QnditiBRTdRHIaBle %‘iﬁ:&reﬁecﬁﬁonﬁﬁ EftipaRiEular reaction
(I'r1) and (1V) are not readi|y accessi

scherpey AFRberiehie nejdfaitedin agsempRRy nBiE AP BY i Bialon under
“ AR DM sGn@ R’ ESHynRf» Formula (X) fromthe correspondi ng
conpound of Forrmula (I1) is acconplished by reaction

[03 6]0)&11&11& bbi¥ét th@ ekt RRiG o BRVRE mEASGN aBHE e BSPIUABAE e
borane to afford_ the interned] ate

f For :
inverip. &Tis GPBPIIECTRA e PEpwrd FoR gaRty 2ypil Bl AT b’x hg@%ﬁ‘?"ﬂ%ouﬂmed
in th&%ﬁb@ééhé%et Ad Ekdi8)1 & 1Rk ddddy BB aeElcioad theeformul a

(I'X) in the presence of a palladiumcatal yst and a
base such as 10 WD 2004/ 100881 PCT/ US2004/ 014036

Gend A B WionCt CBRRButs of theJhveatibdre | nt er medi ate of
Fornuia (VITT) . The Formula (Vill) conpound can also
[037PBr eﬁz[rﬁiéﬁ bfle Empoids YbF 1hE prebbint 1@v6ﬁﬂ¢ﬂlialvﬂﬁg F 61&ﬁ1¢ht([)pﬂﬁa}oﬁe ( X)

o b B e ARl 20 18, O 1 B et

SchelnBber medi ate of Formula (V). Hydrolysis of (VIIl),
as described in Reaction Schenme 1, provides the

[038F ﬁmBabt{wl seﬁem%qr mauplgfgléacﬁwﬁale cRepaini of Fohatle () withR1l 0
or

ic ester. (e.qg., \\. Al .
mtrog}}eﬁﬂa%@vc Bk GREPR gt Lt Ly, i &3&&%5%“?? SRR et suh
as PARZ,(dp31) Rved the intefmed?4te ofFdrinulb(V)Y RejucBdn hehiitRelgrodt iakthe zetipound
of F o%é% %) cgggg allcQOanhdhe% tlaXdZaredd means such as iron/acetic acid to provide the

corresponding amino compound of Formula (VI). An alternative route to the compounds of Formula

(V1) is to carry out a palladium-catalyzed coupling reaction of the compound of Formula (I) with the
optionally protected anilino boronic acid/boronic ester of Formula (IV), followed by deprotection, if
necessary, to provide the compound of Formula (V1) directly. The nitro or amino boronic
acid/boronic ester reagents (IIT) and (IV), respectively, are either commercially available or can be

prepared from the corresponding readily available halonitrobenzenes by means well known in the art.

[039] The compound of Formula (VI) is then allowed to react with the 2-halo-substituted heterocycle
and related compounds of Formula (VII) to give the compounds of Formula (VIII) where R = H or
Formula (I) when R = H. The Formula (VIII) compounds can be hydrolyzed under standard ester

hydrolysis conditions to give the compounds of Formula (D).



coupling O3 RLORRACOOR R ACOCRRBR R\ \ QY
R411 H2N (M) (VMI1) N H((MIIl) R=Hor alkyl [or
WO o4/10d88R is H] X=C, Br, on Y = d, Br, |,POT/US2004/014036
SQ2al kyl  Q=NR5,0 0orS R' = Hor alkyl, and two R' nay
forma ring PG = an optional protecting group [043]
[040] Conpounds of For nul a Reactiongchemed, epared from a
readily avail abl e anhyd@de ob Formula (XIl) or an
acid chloride-ester of roul g (8ddr by a standard
|

Friedel -Crafts acyl ation ctiMn as shown in
Reaction Scheme 3. 11 4/ 100881 PCT/ 882004/ 014036
[ 0441 Reacgtion Schene Rn1. (XIV) RO l r)y(r)~O
(r)(r) CI%K - or C._1/ ~ Lewis ﬁ@m@_/ﬁiglq()gq l)
2. esteriifjcation, (X1)1) if ecessarwy ( [ 0451

I nt@%Nfre@esa(oR")for a (XIR\are either(iomercially
avail abl r can be pgrepared in\ siyaL@htf Qsward
manner figm readil y/avail able precursors. A general

met hod of preparatfon of Fornmula {(Xfa XI11) where
A = E?@E%S%P (R)-] is shown in ac%-i%&ep&ﬁ%‘% 4.
Esterification /of a substituted carboxy! 'EEEY of

Formul a (XV) g¥ves a substituted ester of Formula
(XV1); alkylation of the ester with t-butyl

bronpacetate gives the diester of Fornuka (X@lI).

Sel ecti%&g refovadodt the t -butyl group.undér acodie

copditio rowdes the nonoaci d m3noes Kor nul a

( idh can be cdRWMHed by standard”neans

(e.lg., |SCA 2),,to the ester-asid ch of fprmul a
12 2004/ 100881 PCTiL)g 01403é [ 046]

ObN : :
%&eaction Scheme 4 H3Q\/CH3 CH3 H3C (r) O OHI J OCH
3 CH

3
R X=Cl, Br, orl
N -
R j by Y = Cl, Br, I, or SOalkyl
Q" Y Q=NR% 0, 0r$S

R = H, alkyl, or benzyl
PG = an optional protecting group
R" is H or alkyl, and two R" may form

aring

whenR=H

—_
(V”l), RzH hydrolysis
[or (), if R =H]

[041] Alternatives for the preparation of compounds of Formula (VIII), useful when boronic acids or
boronic esters of Formulae (IIT) and (IV) are not readily accessible, are shown in Reaction Scheme 2
below. Preparation of the boronic ester of Formula (X) from the corresponding compound of Formula
(1) is accomplished by reaction of (IT) with a boronic ester reagent such as pinnacol borane to afford
the intermediate of Formula (X). This boronic acid/ester reagent of Formula (X) can be coupled with

the 2-anilino-heterocycle of Formula (IX) in the presence of a palladium catalyst and a base such as

10



3 Me2SOg (r) O(r) (r) Br O+CH3 6 i RCH3 RR6 6

7 RRRR (XV) (XVI) Strong Base (XVIl) OCH3 O
W@OR(0EHBSE TFA O=~/ ~\ SOCl 2 0 A\ R6 R- OH ReCRUSIDN4/014036

(XVIIT) (XIlla): (XI11) where A= (CH) R- 7 R6 R7

CH2
oA 041 CRTBOURIE 1 EOLIN B L LS kSt o
also bB@%ﬁe& cpf?' 2 g&n%codlgl{ng?&%&ﬂb@éﬂ(mwah g Bstonkllytpeelecm@lhabintline of

t he phenacy!
Formle () IpEpvidiog)an add%thnhléoﬁ? odsripgstia %F?@%‘bﬁ&@ ﬁyg‘ﬁkyﬁs gL(VIID,
as des?%dm&)&%n' RBeme 1L Brodid¥8hd ddgpbiiaer Fegiual®. of Formul a
Hydr ol ysi s and decar boxyl ati on of (XXI)
provides the conpound of Fornula (lla) [(11) where A
[042]| S -(CH2)CH(R7)-]1. 13pWiiaP9dleke9881 PCT/ US2004/ 014036
[ 048] Reaction Scheme™> RI 0 Br R7 OCOOR_\ X R1

/(r)R SE?0/~| R7 0 0 NaH, HZHEXO(XI)%&XXI)

1. dOI0Rs| nic eQecar boxyl
estferification, Pm%t%ﬁ?g’n 00 OR R7 X (C H2
\ = E’ /
-X* (R"0),B
(n X)
R2
| R R
X
PG—N@—X R4/2/\){\1\ l\\
H ——e
QN
(X1)
Pd catalyzed (1IX)
coupling Pd catalyzed
| coupling
COOR R
A W ) ){\l\ R®
R
Q" Y R? 7/ JN\
(Vi) Q" °N
Ho v
ifRisH
R =H or alkyl for (I), ifRisH]
X=Cl,Br,orl
Y = Cl, Br, |, or SOalkyl
Q=NR% 0, 0rS

R" = H or alkyl, and two R" may form a ring
PG = an optional protecting group

[043] Compounds of Formula (I) may be prepared from a readily available anhydride of Formula
(XII) or an acid chloride-ester of Formula (XIII) by a standard Friedel-Crafts acylation reaction as

shown in Reaction Scheme 3.

11



(rta): (11), where A= R7 (CH2)m [049] The
preparation of Formula (11) conpounds in which Ais
wQar2hmossiin is 0, and nis 1, 2, 3, or 4, andPCEHUS2004/014036

optionally substituted by up to two R$ groups is

summari zed in Reaction Schene 6. ~This Reaction Scheme
[044]i | | ustrates a general Besetipadchgmesht 5injng Fornula (11)

conmpounds where stereoisonmers are possible, and

specifically shows the preparation of (R R)

di astereoners of Fornmul a (IId)R nd Formula (lle).

[050] In Reaction Schene 6, t heran ydride of Formul a

(XI'lb) [Formula (XI1) where A ils  ACHR2)m (CH)n , in

is 0, nis 1, 2, 3@08r4 amdx§9tionally1 0
O i ut ed by up two R8 grou%i conv te | DCOOR
>I//Ieps b—égn;%‘u‘ﬂ'a of EBVRAFY (X111 Dby | a
(Xf\B) V\,here A i s defi ned as—abeve—{for For. XII)].

The nmet hod of Reaction Sche |l owed to prepare
t k) conpound of  FRamul a (Iﬁ%ﬁgfﬁéat X 11b). Fginul a
(I'l'b) may be converted to the conpound of Formul a
(I'lc) by basic hydrolysis. If desired, (llc) nmay be
resolved into its optical antipodes by standard neans,
for exanple, via selective crystallization of its

[045]dj&€ eecha?es (o ormulsa%%(@ a}!@ eﬁtﬁer @&fnﬁ@fﬁ 'a%;ﬂm nagﬁcotr bMEeDRPEred in

stra1ghtfdwaﬂtmangertfﬂmm reqstily a*edﬂlalye Ipramlrsmse d g@@mimﬁ@d 199 preparation of

=1 4 4. Esterification
rom R Rine) §8HD 3B - Otk I MR A Heocton Sehepe 4, P
of a siibstittjedcaortydic prié pifoadula BV )eivey & subgtutedestepaf Formula (XVI);

or r ond| n I %elte&we
e S A S T
remofl Ioét)le rmyyltgmup modey aqimamnyhue@rpmv&@s the moeoapﬂénonoester of Formula

| - e of Formula

N S s e
(XMa)l. | ow ng the preparation of different diastereoneric

conpounds of Fornula (I). [0521 Reaction Schene 6 O

(r) OHOOC COOVe 0 COOVe C CH2~(RY% MeOH ~(CH2)

(R$)0-2 SO C12 (R8)0 2 (CH2)n (XIIb) (XXII) (XI11Db)

RlL COOH 0 COOwve O b], ag NaOH RX (XI Rs 8 )0-2 (

0-2 (CH2)n X (CH2)n Lewis a acid x (trans- racermte)

%Ilb) (11¢c)

12



0 COOH O COOR R1L ; (R esterification RL = (R
optical resolution (R) R8)0O I\ (R -(R$)o-2 ( -2
w@ ard2/1m0881 \ (CH2)n X ((R, R)-trans) ((RR)-tranBQT/U§10n€d14036
(Ife) (CH2)m Formula (IIb) - (Ile) represent Fornul a
(1) where Ais (CH2)n mis O0; nis 1, 2, 3, or 4
[046]and A i s optional |y ResetdanSchamedy yp to two R8 groups
[ 0531 O her conpounds of Formula (lI1) can be prepared
by nmet hods known in the art and by the nethods
described herein, for exanplf 3usi ng conpounds
1(prepared as described in ald, et al., J. Og.
Chem 35: 2666- 2669, 197%5'3, 2 (prepared aa,@fq?cricbﬁd in

Hronowsk1 , efe o, 7 J. ey 66: 61+ 70, . 3
(prepays AS dzegc‘ri bed in (ﬁ{ung, et ) 00ICH Ved.
ChemRLetR. 5: 109K 1182, 19957 Seet R® eWR'&P., Rec.

Trav. Chim Pays-Bas 107:1 %%r 1988), 4 (prepared
as descdiVbed in JuiVhet algg? Ul . Kore&'®hem Soc.
9: 206- 209, 1988); 5 (see, e.g., nethods described in
U S. Patent 15 WD 2004/ 100881 PCT/ US2004/ 014036 No.

6, 562, 828); 6 an@_Z;H(Ssee, e.g., net ho@scq§80ri bed in
Carlon, et al. . ep. Proc. | 9: 9496, 1977;
U S. Patéhf @égégfzn; Hfdhvel W| J.

O g. Chem 54: ®404- 4@@, 1989). O ARO OFO Cl OCH3
G OCH3 CH30 OCH3xvgn3 O 0 0 COOEt EtO O Et 9 HO ~O
H3C CH3 0 " tBu 4 50 COCEt O GBS (kiPwiSO O 6 7

= —(CH) <,
R® R

RS R’
{/ (C Hz)p
[047] Compounds of Formula (II) in which A'is ~*
prepared as shown in Reaction Scheme 5, by alkylating a substituted malonic ester of Formula (XIX)

1
i
)
1

,R%isH, and pis 1, can be
with the phenacyl bromide of Formula (XX), in the presence of a strong base such as sodium hydride,

to give the intermediate of Formula (XXI). Hydrolysis and decarboxylation of (XXT) provides the
compound of Formula (Ia) [(I) where A is -(CH,)CHR")-].

13



[0541 I n addition, conpounds of Formula (Il) can be
prepared by applying other nethods known in the art.
wo-e004am8pl e, to prepare the foll ow ng specifiBCT/US2004/014036

conmpounds of Fornula (11), designated 8-13, the

foll ow ng nethods may be enpl oyed; 8 (see, e.g., WO
[048]9615096 and U. S. Pat edleastion Schepaesd 4134): 9 (see, e.g.,

net hods described in WO 9717317); 10 (see, e.g.,

met hods described in van der Mey, et al., J. Med.

Chem 44:2511-2522, 201, OGa re, et al., Acta Chem

Scand. 51:1229-1233, Jﬁ!‘f}g)‘\'ﬂgchar et %.,C@‘ghl

Czech. Che Commun. x 617- 25 1%86) 11

B8d in qu)matsu etx

Forsch. 30: 454- 45 e
.5 1076 10Mﬁ—,|,11—EF75) nd 13 (see, e.g.,
met hods deskyibed in WO 9615096, and SéRW et al,
Indian J. Chem 23B:821-824, 1984). 0 COCEt O COCE
\ Br Br / 8 9 16 WO 2004/100881 PCT/ US2004/ 014036 O
COOEt 0 COCEt CH3 Br Br 10 ¥1 OO COOEt COCEt CH3
CH3 Br Br 12 13 [055] Co yndse Afdrdt@igtul a (1 X) can
be prepared by reaction of /an2aieid, devarbokyldfion nmul a
(XXI'1) by allowi ng reactfon @idsteriicaiomjoarrssary
Formula (VI1), generall yoby &gatl ng together in an
inert solvent. This n&h I's illustrated in Reaction
Schenme 7. [056] R 73R 32 RNRNR
X R4_!'/ + H2N / OF¥ N H (VII)(XXII)(IX)

Y=28Br, d, I, af I kyl X = C lg{a )57] Ot her
corrpounds of Formul a (104 Gk).wvfbeelpFeﬁé? ot her
nmet hods known in the art, for

(CHz)m

1 .
1

[049] The preparation of Formula (II) compounds in which A is I (CHz)q | , mis0,andnis 1,
2, 3, or 4, and is optionally substituted by up to two R® groups is summarized in Reaction Scheme 6.
This Reaction Scheme illustrates a general method of obtaining Formula (I) compounds where
stereoisomers are possible, and specifically shows the preparation of (R, R) diastereomers of Formula

(Id) and Formula (Ie).

[050] In Reaction Scheme 6, the anhydride of Formula (XIb) [Formula (XII) where A is
(CHz)m

\ .
1

i

(CHz) | , mis0,nis 1, 2,3, or 4, and is optionally substituted by up to two R® groups] is
converted in two steps to the compound of Formula (XIIb) [Formula (XII) where A is defined as
above for Formula (XII)]. The method of Reaction Scheme 3 is followed to prepare the compound of
Formula (1Ib) from (XIIIb). Formula (IIb) may be converted to the compound of Formula (IIc) by
basic hydrolysis. If desired, (Ilc) may be resolved into its optical antipodes by standard means, for
example, via selective crystallization of its diastereomeric salts with an optically active base such as

(R)- or (S)-1-phenylethylamine, and liberating the optically purified compound by acidification of the

14



exanpl e, by the reaction of a 2-oxoethyl thiocyanate
wth an aniline of Formula (XXIl) to forma 2-

W@ a0ogl18088n0) -t hi azol e as described in the art fﬁhﬂsnawamu%
et al., Tetrahedron, 15:53-59, 1961; Schantl, et al.

Synt h. Commun. 28:1451-1462, 199 058
salt. TFhew, thicqrpspng pf Fogsulp dld) e P&@afﬁgg%% 8%‘“5216 ”?SH"%“H% ester
fRorfufaeguch as the follow ng: (a)
R céfgro 5- cyanobenzot hi azol e and

[051] 3t i§ 1 R uBdBst S ARORRAZLN s 8ZRIr@u Db ARERRGIE Jndividub]ly carried

onto mégpcrreegy%gﬁgg Eémggglg g(;goeogé E}ng I%Z oelél)eo %outlaneg il ReactlonlScheni]es 1 and 2

aboveXh&d a@%ﬁ% 112 prphaafi AR RiZRfhi cﬁe&&fe@méﬂ@oﬁlpodlds Aiforciie (M.
Soc. 010, 1951); (d) 2-chloro-5-
benzothlazolecarboxanide,

[0521 2- chl or o- N- et hy| - 6- Bs2edgRBehemebe o1 hoxani de,
2-chl oro- N-et hyl -5- benzot hi azol ecar boxam de,
2-chl oro- N, N-di net hyl - 5- benzot hi azol ecar boxam de,
Dch? N, N- di mgigad - 6- @g@)m; hi azol ecarb '

2- dhl gro- N- ( 2- hydroxyi;?w benzothla@

200 0881 4] OXZ035
ch OHS}xfi fieth B bg%zothlazolecg&ﬁg
and 2-chl or o- 7- nor phol i nocar bonyl - benzot hi azél'e (U.S.
Pat(éHﬁ No. 3,654,296 Yxxije) (Xllib)

@ut oxy- 2- chl or o- benzot hi azol e (Bordi, et al., COOH
mo 49: 153- 165, e (f) 9
ro- 6- iR benzot hi azts@H R\\\
&dor o- 5- e, —and ot (R®)o.2
—Srcyaﬁvz- | aff#hxot hi azol e (Eur.y t 2)n
@1%@9439%); (g) 2-chloro-5- (trans-racemate)

met hyl sul f onyl - hémzoxazol e (Lok, et al., J. @g. Chem
61: 3289- 3297, 1996)' (h) 2-chl oro-5-(4-

met hyl - phenyl ) - t hiqazol COOR

2-chl oro-5- (44i so rop R pheny%%mmPUazoleR1and
optical iebaution5- t ( 8 Eherry‘t‘)—t‘ﬂ'i' az (R (R Yo-2
+Merij-aniran, §? Chem 51:5 @

(i) 2- chl one- ne&hoxy phenyl ) - thlézole

Demande FR 2152335Mwm(1) 2-chl or o- 4, 5- di mé ﬂ@ﬁ@azole
(Begtrup, et al.,pdpta Chem Scand. 46: 3720383,

1992); (k) 2- chl of 0~ 4- hydr oxynet hyl t hi azol e (WO
2000078746); (1) 2- chloro-4-nmethylthiazole (Eur. Pat.
Appl . EP 1216997); (m 2-chl oro-5-cyanobenzoxazol e,
2-chl oro- benzi m dazol e- 5 carbonitrlle (CH2)m
2-chloro-5 trlfluoro j; Z|n1 azol 2- QELQro-S-
fl ugP%%(i'P)m H%)i%qr%sem I‘Ng%’ Rziin dazole, .
2-chl or o- 5- nltroben2|n1dazole 2-chl or o- k "

I net hy Iben I S
2"l Bon St P PO BPBAASAToTalY Sytgiiisd by kplouo i groves
2- chloro 5 fluoro-1I- nethylben2|n1dazole (Eur. Pat.

[053]98%{ Qﬂ?x@%&r?dﬁé%n&lﬁ gﬁzc%xhl?e iaafed by Elethods known in the art and by the

meth6dy descdibdd etdiy For bemplarbyiamglcempounds 1 (prepared as described in McDonald,

etal. ;J Cé}lg g‘-ﬁ’gmrl?’goéﬁg gg&y L9r¥§) z,lfp&éagz ge?%so de%énbad in Hronowski, et al., Can. J.

Cher?.66:81-00,09¢8)f3 (ph@pz(ied as deschiyed -llﬂ.CHDBg,Zﬂt ahi, diaqcug MgdVChem. Lett. 5:1097-

2001047898) r
1107 B aiee, o ah. g 1oy R B T Bt BE oy PGy A fioed i
Jun, &€ BT RoréaElieh08yc: D:206209r BBS); 5 (e r2i, methadolesrierdn U.S. Patent
2-ch|oro-5-f|uoro-l-isopropyl-benzinidazole (Fr
Denmande FR 2773800). [059] The conpounds havi ng
Formul a (la) can be prepared from conmpounds of Fornul a
(1) or Formula (M), by the use of selective reducing
agents and nethods for selastive reduction known to
those skilled in the art. For exanple, a conpound of
Formula (1) can be treated with sodi um borohydride or
S|n1lar redu0|ng agent to afford the correspondlng

o F A/AAA1 o I



Jt'" A RBRR IAHRR R RA N\ R4 QNH H(1a) (Ib)
[061] Exanples of the invention may be found in the

waEx@anbmsl descri bed bel ow and in Tabl es 1 and PCr/UItve4/014036
conpounds described in the Exanples are intended to be
representative of the invention, and it wll be

No. & 8k Baer 1 (ien c.hmetbedsdescoffedtith@arlonyes alt, Qug Prep. Prot. Int. 9:94-96,

19 e I k ed

et R R P R R S R e

pract| ced W|th variations on the disclosed 18 V\D

PCT/ US2004/ 014036 structures, material s,

v-and met hods, and §uch variati oy ar o
asvvl hin t f the inventigm
| ON OF COVPOUNDS HEOCRIVENTI ONPHsGeneral  OCHs

I nf or mati on Mass spectra [06§2] Chemical ioni zatifn
nmass spéctra (Cl-MS) were obtained with a Hew et
Packard 5989A mass spectroneter equi pped with a
Hew ett Packgrdp5890 Gas ChromatgQgraph with a J & W .
DB-5 colé{gn (0. #Mcoatlng 35 mEPWt25 mm) . The
ion source Wws ai N ali ectra were
scanned fro 800 anu at 2 sec pe n. [063]

Li qui d chronapQgraphy - el ectrospray rrasps«@pectra
(LG M5) datisOmaty obt ai ned by using oneg of B
following two methods. In the Exanpl es and Tabl es
provi ded bel o the LC-MS data are gi%en with HPLC
retention tinmes (ret. tine). Except as noted

ot herwi se, Method 1 was used. [064] Methaod 1:

Hewl ett - Packar d 00 HPLC equi pped w th ternary
punp, a vari gbl vel engt h detecyg a 254 nm a
YMC pro Cyd u (2 x 23 mm 120A), Fi nni gan

LCQ ion trap Sgspectroneter with electr sBray

ioni zation. Spectra were scanned from 120-1200 anmu’

using a varialf e ion time according to tfHe nunber of

ions in the source. The eluants were A: 2%

acetonitrile in water wwth 0.02% TFA, and B: 2% wat er
[054]; 5 additiens pmenoiinds ofFermuby. (B) cr8 b6 Mrpsred@yadileing otheimetliognknown in
th azftrlﬁlﬂk %

e Qaglréleﬁtoﬁespg% Sf,ﬁe ol‘?o\(xgx%g sgeéﬁc@o #&&ﬁxﬁs ﬁf‘Fo@m&l{;@@l c%?i&l?ate%s 13,

the f%lpwwgwthamnﬁ/ Heiemployer B (e fe.20 VEO ﬁﬁhﬁ&&?&a@dﬁs PEHLBlo. 5,789,434); 9
(see, {‘%t Abthédd RedchbER 11‘{“% &71531'7?1 rih'&pec‘ &8 gngénll)%plﬂégcg%jd if Vancael PRY et al,

stem e &g
1. Medy ¢1§’61n 424 1- nighase, et b, Agth Shmn. Gravdes 1@&%@33 1997 Kuchar, et

al., CQ@ t(l‘%é&lod?ha@ CXIME‘IUE rSQ r%@I 71% @@gﬁj 7y g@g %H?n%{ﬂmls d:!agcgibé%)l{l K%Q/gmatsu

M cronmass SS spectrone
etal. verr%ﬂﬁmz Feysptay0: é$‘bfc5t9r wg@,@w,.ebm ¥ dndian{Che@piast 5%1076@@7@ 1975); 12
and 15 5080 nfef1088 dbOEOR VAl Ys BYEY, alﬂds%nse%o;}%a;r%%l% 23B;821.824,
vaporative Light Scattering Detectof ata was a

1984)ach| red as an anal og channel. The el uants were A 2%

acetonitrile in water with 0.02% TFA, and B: 2% wat er

in acetonitrile with 0.018% TFA. G adi eng eldggdgn from

10% B to 90%B over 3.5 mnutes at a flgw rlate of 1.5

4.8 mnutes. An extra sWtchi ng val
columm swi tchi ng and regenerati on.

8 9
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NMR Spectra [066] Routine one-di mensi onal NWVR

spectroscopy was perfornmed on 300 MHz or 400 M
w&asamssiver cur y- pl us spectronmeters. The sanpl BETAS2084/014036

di ssol ved in deuterated sol vents obtained from

Canbri dge Isoto e Labs, and transferred.to
OFfrhe spectra were acqu
2004/ 014036 at 298k
ed on the ppm sc '
dto the appropriate Bolvent si gnals such
as 2.49 pp or DVSO-d6, 1.93 ppm for CN, 3.30 ppm
for CD30OD, 5:32 ppmfor CD2Cl2, and 7. ppm f or
CDC13 for 1H spectra; and 39.5 ppm for DVSO d6, 1.3
ppm for (LD3CN, 49.0 ppm for CD3OD, 33.8 ppm for

Cb2Cl 2 and _77.0 for CDC13 for 13C\spectr@pogChiral
Chr orratoap Chiral chromat S garried
out by i )l ent (R R 7100
from Reg as the stat ary phasegy[he

nobi Ig phase consi ste p (containing 0.1%
TFA) and B = i sopropyl al cohol (containing 0.1% TFA).
The usual grddient was 10% B to 60% B ower 25
m nutes. In sone cases, a gradient of 10 to 90% B or
50 to 90% B was used. Quantification and fractian
[055]cEomhreundsofiFaraslalfBg een karpranpre brtsestion okn agtine pfRorayle P by

allowgn%qea v with 28R F&ﬁld WF&mﬁMWﬁﬁ%&rﬁétaﬁy SpRlatietodehePMan inert solvent.

or to 1njection; for analytical work, these sanple
Thlss@h@ﬁlsdhsthéﬂleR@F‘llqmséhlenﬁm?ther with methanol . For
anal ytical work, a 4.6 x 250 mn colum, flowrate =
[056 ]1 mL/mn, and Shi mdzugap@dn8ch&al7}{ PLC were used. For
preparatlve work, a 20 X 250 mnm colum, flow rate =
25 nL/mn, and Glson HPLC wer e used, vvlth a typical
i nj e¢t ed sarrpl e guant Rfy of 50 rng. Abbreyiati ogs and

Acronyns [ 0681 V\h&@tol | owi ng abbrevi a mx
d/t HY oughout 4 Rsure—they h ,%
;%fl @y:ﬂwq( rrl\;anl n% gueous BuCH butER:nolQ =
deut er eged chl oroform Celite(r) diatomaceous eatth
filterVSyent, Celit&¥drp. DCE dichl oroetharlz%é DCM

di chl oronmet hane DMF N, N-di net hyl f or mam de O

di met hyl sul f oxi de DVMSO- d6Y deint @rlaoredDdikpret hyl

sul f oxi de- ee enant’i oneri cXex@aysorlEl - M5 el ectron

i npact - nass spectronmetry ESI-MS el ectrospray
ionization - mass spectronetry EtOH ethanol EtOAc

[057E DR conpBinat 6f Hort@a! (TKS $an be prepared by other methods known in the art, for
example, by the reaction of a 2-oxoethyl thiocyanate with an aniline of Formula (XXTID) to form a 2-
(arylamino)-thiazole as described in the art (Sharma, et al., Tetrahedron, 15:53-59, 1961; Schantl, et
al., Synth.Commun. 28:1451-1462, 1998).

[058] Compounds of Formula (VII) can be prepared by methods known in the art, such as the
following;: (a) 2-chloro-5-cyanobenzothiazole and 2-chloro-6-cyanobenzothiazole (WO 2002000633);
(b) 5-acetamido-2-chlorobenzothiazole (Sharpe, et al., J. Med. Chem.15:523-529, 1972); (c) 6-
acetamido-2-chlorobenzothiazole (Katz, J. Am. Chem. Soc. 73:4007-4010, 1951); (d) 2-chloro-5-
benzothiazolecarboxamide, 2-chloro-N-methyl-6-benzothiazolecarboxamide, 2-chloro-N-ethyl-5-
benzothiazolecarboxamide, 2-chloro-N,N-dimethyl-5-benzothiazolecarboxamide, 2-chloro-N,N-
dimethyl-6-benzothiazolecarboxamide, 2-chloro-N-(2-hydroxyethyl)-5 -benzothiazolecarboxamide, 2-
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i PrOH i sopropanol 20 WD 2004/ 100881 PCT/ US2004/ 014036
GC- M5 gas chronatography - nass spectrometry HPLC hi gh
w@e@aaosel | i qui d chromat ography HRMS hi gh r espdTUSING/014036
mass spectronetry LC-MS |iquid chronatography - mass
spectronmetry Mel nethyl iodide MeOH ne
chloreNH2hrdoxyRBY Hridenzethingelpaemsyidamid Znitre, ﬁlﬂﬁ@ﬁh’é‘i"ﬂgmﬂ'

benzo?ﬁﬁ%%@@@@a%% Gle (3%@@6 ); (e) 6 butoxy—z -chloro-benzothiazole (Bordi, et al.,

I s(di neq% phi no) f errocene]
Farmatp Al 53 ibal 1044 ( &ehlvr)) 6—1ﬁﬁpc9p0@f-%ﬂn|z<gﬁhlé@}ﬁ Hrllprapayangrbeppqazole,
and 5 c?én?%—rh&ﬂyhfhﬁ%ﬂ%ﬂnaﬁle (E0P PuitQ NPETL BP1808430A\(g) 2- chloro 5-

| uoroacetic acid THE tetrah dr of ur an

methylayfenyl-benzorraelo grokphol- Pr Sfsat b éh H-BE 8%@0@ %?MOTO'S -(4-
methsﬁ/-g)%x{]ﬂﬂ) thgéo e) 2-cHI- 5G4 %oﬁ%ﬁ?l—ph&@ggﬂnaﬂo[bt ﬁfd‘Mlo% &(24-dimethyl-

phen34)«t¢1m201<aﬂﬂ€mﬁnm et @i, ghidrgy Foem. y 1545545, Hi3feldRyrblone-5Lomeban-

phen;gftﬁaﬁzolé)(ﬁf?%éiﬁn&'ﬁﬁszﬁ b‘?ﬁ\lc]lil%fbls &mkﬂ&?lﬂﬁ&blemgkmﬂ et dNActa
~- - 71] Step 1. sol uti on_of |odoan4

Cheny, S6m8. 4§;372-3%, AHB); )(k).zrph@w%hxdrqvﬂeegw@naze@ O 2PRehe, 0>

chlor€4§194t1§r§th1% dquimafﬁ AL @FP M@@Q?? e{m§ i—@hl@l 095 cyl&%eﬁﬂifﬁiz)ﬂe anéhloro-

ac’ dded f
benciaisand5 eHbmHlsrn el S R G A BHO ST

r -1-
oo RO BBt L RSB0 e,

methplbietiziniidarole, At ahlaro-$-Hriflugrpgiety bhrmgdislbenzinidarely, ang e orets hilo-1-

meth#rlg&cz\ [i@ole @Lfftlid{ %pﬁpﬁPlgb&Bgﬁfb &) 2LdhioRd eRihgBenzitii®@zole, 2-
eaction m xture was ted With water 300
enz)yl Baenznmdazole

chloretl ejtiyl-beneimadagolt, Zs@orﬁ)-lsonfﬁléylﬁ?f&gﬁﬁ%mﬁea%/ oI e
and ﬁ&?o%@lfﬁgm 1WRsRR pehdBiaRiea v d 2008 042/@@8)%) 2- ctmd 1 c?;aeprafhyl-

sat ur at ed aqueous sodi um bi car bonat

e
benzigridazelg (Qriedss, ot el IMgds Gheny (> 86943, 1997); (p%% cﬂforo ’Pmethoxy—f-lsopropyl-
benzimidazole and 2-chloro-5-fluoro-1-isopropyl-benzimidazole (Fr. Demande FR 2773800).

[059] The compounds having Formula (Ia) can be prepared from compounds of Formula (I) or
Formula (VI), by the use of selective reducing agents and methods for selective reduction known to
those skilled in the art. For example, a compound of Formula () can be treated with sodium

borohydride or similar reducing agent to afford the corresponding compound of Formula (Ia).

[060] Formula (Ib) compounds are prepared from Formula (Ia) compounds by standard methods for
lactonization of hydroxy acids (e.g. in the presence of an acid catalyst such as TsOH) in an anhydrous

solvent such as toluene.

N
H (Ib)

[061] Examples of the invention may be found in the Examples described below and in Tables 1 and
2. The compounds described in the Examples are intended to be representative of the invention, and it
will be understood that the scope of the invention is not limited by the scope of the examples. Those

skilled in the art will recognize that the invention may be practiced with variations on the disclosed
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m xture was concentrated under reduced pressure to
afford 4-iodoformanilide as an off-white solid (33.5
w@2003380%1 1H NVR (DVSO-d6) 6 10.27 (s, 1H), 8plBHuUsmN4/014036
J= 2 Hz, 1H), 7.64 (d, J= 12 Hz, 2H), 7.40 (d J=
11.7 Hz, 2 and 30% tauto
structlgqsgq Bjatel[uév 2{1'1)11%)_51(1&1158];1%0 . rﬁgﬁ)sucé%%atmns agfer r%éa%de as ch%hm the ambit

of the AvElt/BRE hy| - 4- oxobut anoi ¢ acid O CRH CH3 CH3 Br
[073] Step 2. To a chilled solution (ice/water bath)

of bro W@%@E‘Eﬁ@&TKdN Ok VFOUNDEOF rE NV NFION
di nmet hyl ydr o- urandi one (5.99 g, 46.7 mmol) in
di chl oroet hane (150 nm.) was added al um num

Genexal ifoymptione (13.28 g, 99.58 nmol). The ice bath was

rennved and t he reactlon m xture was stirred at rt
Mass &hQi ght. The m xture was again chilled in an

I ce/water bath, and then quenched w t
[062] Hshsmisehipeiratien Bass gpecpidM %meb}a‘%ﬁ g 1’fga #&ff ‘33 %g&gﬁ 9894 mass
specujoﬁ¥t§1r eﬁuﬁﬁﬁ&ﬁmﬁm\ﬁ&ﬁfﬁckaﬂlﬂ% BYHERYBatb @Y wikies] & W DB-5 column

extracted with ethyl acetate (3 x 50 nbi ned
(025 wMgarting: 10 & 025 wsve Thy @ 60111“‘6\7@? mawmsi 6{%0(’@%9( SR e

scannSAh R 3ENImERNGEMF Rled under reduced pressure. The
residue was purified by flash chronmat ography (Blotage

[063] qg&lﬁﬁ @rﬁb&ﬁato %th? 3 eﬁt:tméﬂ)raﬁﬁl@sts @ﬁ&{rQQ_XTaMS) dektzDweé dteaided(bf using one

| 2- di net
ofthogpiapaLiop reogs 3a g Fgsadgs ot GANB P PuR BN e
glvenr\%tzh }ﬂ’i@ Btehthlimed (et NYR) ( BRGptikEcted dhetBike, $ethod B wWas psed.
27 (s, 211), 7. 20 (d, 21-1), 7.81 (d, 2H).

[064] [ IQZt‘fHd Nﬁﬂc{ﬁ&l&t Packdd walfﬂﬂhﬁ{qylbﬂ)ed&ﬂh a quatemary pump, a variable
waveglgllb (qgéctoréétgt gi)é%gf% C 1% cgfu%y% X 93 mm, 120%5 aL19 7§;!nmgan LCQ
ion tréps &ésg By eotdHRNE Mith ktedrodpraly m&hmh Bpeotcolert soamied frami 180-1200 amu
oo 5 PR i L, TR 5,0
acetoﬁiltrﬁaﬁl%teg gmﬁ 0 ram,% TFAD B 2% wae mma&ibmlir&e wils0.818% Tiedl @tadient
for xture d
elut1qné‘xa>a)clé)c(o % It(é%ss/?ﬂB Qver PH@H%S a%Na ﬁs)(v% on C%L;Orn\;ﬁ\g]gnnavgflg%ge% w1tc}ll an initial
hold 641085 Minkdet!irRl 2.FRAICRIECT a5 @dmagat 95% Bx Lothloun thé wash. minkiek.

4-(4-bronnpheny|)-2,2-dinethyl-4-oxobutanoate as an
[065]0ME1:11M2 1 @ilsol HIPL-Cchterd eqBp80 wgh tw@GHépn 30usmprratGElspal 15

ruopRI PR R ePee Y R s G S 1A bkate

M1cr<|§fﬁ55é US2 6agle Qﬂdﬂﬂiﬁ)ﬂe nmknpedtrzsﬁlztem& ﬂsp(dy}d)ectr@ptawngtgmo Spectra

were gmed @nsé)o 8@0 amlé %e ?.‘9' sefg% d%L%]%(é\?&Fg%[&@ L@t ﬁc?a‘ftérﬁlg Detector)

data éas[a‘fso-aéqtﬂecﬁlw aamlam@g chdnnel. The eluants were A: 2% acetomtnle in water with 0.02%

TFA@%%SE ogva¥qr m\ac tn%e w1thdd.d'{§%hl}ﬂA. AGrgaﬁgrﬁ) gﬁh%q?otrrﬁO‘ﬁB %B over

3.5 minutes at a flow rate of 1.5 mL/min was used with an initial hold of 0.5 minutes and a final hold

of 0.5 minutes at 90% B. Total run time was 4.8 minutes. An extra switching valve was used for
column switching and regeneration.
NMR Spectra

[066] Routine one-dimensional NMR spectroscopy was performed on 300 MHz or 400 MHz Varian
Mercury-plus spectrometers. The samples were dissolved in deuterated solvents obtained from

Cambridge Isotope Labs, and transferred to 5 mm ID Wilmad NMR tubes. The spectra were acquired
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HNH H[O077] Step 4. To a 2-L three-necked
round- bottonmed fl ask, were charged 4-iodoformanilide
wQ@ 3@4Q00881 121 nmol, 1.0 eq), bis(pinacol at o) dPODUSIN04/014036
(30 8 g, 121 mmmol, 1.0 eq), palladiun1acetate (0. 82
3.6 mol, 3 nnl@@ ot assi um acet
at 293354 The qhamicyl shifip We@@@zor%d fp e presplsn Y_‘f?f fﬁ@ed ‘%ﬂé’ appropriate

so1ve£{‘s§;éi§ NS, Q@&ﬁéﬁ?ﬁwﬁo &eﬂéd ﬁbnpféb@bé(ml 3BOPHR FEHUROvhS.32

ution nlny es at A. The m xture

ppm ﬁoh@laquemdée%@pma"@cﬂmldéqr B g eie0P Ppﬁeforr%“é{éi).“)gﬁ 3z for
&t, W€ £330 spetth.0
CD3(ﬁ\p @{)Tg f(ir(l%'?Dh%%@%p oﬁ%@l 4l 7. g})ﬁr% : ﬁy Dﬁ%ﬁfo sPéLtr
Ansabey (36.3 g, 121 nnDI) cesi um car bonat e
th@égggﬁgigfggzrnnol) and pal | adi um

[067]t &h&?&ﬁ%ﬁ epwh RIS ubifs Biride c&a@nﬂmﬂ) WIRIHO tz%onoo

wer e ad he reaction mxture mgﬁ¥ (Q% te%
from Bed> Brrrasignes Uindaionam gbite. TGP eeoReiLe exage
(contgﬁnn% @g‘g ”IEFJA‘? gflﬁ)’B d'ﬁoifhto?ﬁ AWbEdN (cORbiing 0% TFA)) ThoMbusllradient was

materi a precipitate, The solids #
10% BémtveB om«;r 26 primest Frbwmea%ﬁas 2 gRdiF @t 1§ (R0BdbormL Qe P Was

used. Tﬁfﬁ J&ﬁox&ﬁ&h Egaloﬁ%slrec@dnsfﬁa@ bae8dod DV 308tk at B30 byl (8152t 280 nm).
articles were renoved b assi
Sempléseressoymitals ﬁlSQOIl]‘feé erglﬁ PR deciy for apalstical Fpgk ¥1}GF%SFIBP1

solutidiSwe %ﬁfﬂﬁqh’m& &htﬂ-g’l@thmel Vet SfalytidX workd 4.6 k 25M@msoelutdinl 6w rate

was dried over sodiumsul fate, the solution

- 1 romiveine Shiradz el B Bre3ss FO P YOk 4 "gap R
colurRk PR S bAKE /mif NBd GASINAUR O/age Skd, WiB@ tydidal @febtyd sample quantity
acdetate (200 nlL) and hexane (200 nL) for 1 h. After
of 50ftpg-t rati on and drying, methyl 4-[4'-
(fornylan1no) 1,1 - bi phenyl -4-yl]-2, 2- dinethyl-4-oxobu
exiationsand ACTOINMS| ned as a ye||OM/SO|Id (28 g, 689@
[068]4'2'{,1{\6'2“’%6%8}?0‘5%;@ ztwfesv@ﬁ%ns af%u% th(%lglﬁ déﬁ%?é“f‘c‘ tﬁe}”ﬂ’ﬁy Sind
ﬂﬂb%mggmgﬁm 6H) and 40% t aut oner ; ESI - M5 tolz 340.
[078] Methyl 4-4'-am no-1 1'-bi phenyl -4- yI) 2
aq 2 dlnethyl-4 oxobut anoatgeo® COOMe CHCH3 3 H2N 23 WO
2004/100881 PCT/USZOO4/%140§6 [079] Step 5. To a
‘ spensi on of nethyl
CDC% [4'-(fornyl am no) - 1, 1'dedurpbeshidrefémy| | - 2, 2- dinethyl
oxobut anoate (2.40 g, t ano
Celighs added 7 . concentr&?%ﬁmﬁ?ﬂyﬁghﬁg?ﬁgmhagqg
pcEel ow A The reaction mgxhidfeth@s stirred at rt
overnight. The m xture con entrated under reduced
DCMr essure and sat ur at ed \g?f di um bi car bonat e
pMpol ution was slowy addg@vamkﬂ@ﬁmﬁthES.o. The aqueous
| ayer was then extracted mntggﬁgtg¥lene chloride (2 x
DMS®@ ni), and the conbi nddgP % ayer was dried over
pM§OY, um sul fate. The ni Xtduit@atsddimenyicemsidt ed under
reduced pressure to afford nmethyl 4-(4.'-amno- 1,
ee |'-pjphenyl -4-yl)-2, 2- dﬁﬁﬁpﬂ?ﬁwixﬁﬁ%butanoate as a
Mg ght red solid (2. 1 0, 2580 impddt Nidks(spdocdBgtryS 7. 96

J=9 Hz, 2 7. 60 , J= 9 Hz, . 2H), 7.46 (d, J=
okt 200160 (o D b 0 LA
EOR- 69 (s, SFD 3.32 (s, 2Hhnoil. 35 (s, 6H); ESI-M

fn./z 312.4 (MH); HRVMS in/ calcd for M+ 312. 1594,
EtOfeund 312.1597. [080] | fthased®ate B Et hyl

4-(4' -am no-1, 1' - bi phenybuds)y! ) - 4- oxo- 2- (2- phenyl - et hy
}gbutanoate
iPrO

isopropanol
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0 CO2Et H2N [081] Di et hyl
2-[2-(4-bronophenyl)-2-oxoeth 1 -2-(2 phen
wo edoasbgssal onate O CO2Et COR2Et  Br [082] St epCl/USHo4/a14036
500 nL 3-neck round-bottom fl ask equipped with an
argon inlet and an addltlon funnel , was a ded sodlum
GC-Miydride (95% 1.40 g, 585 AUoHaANe %l‘l%%%?e
HpLc et rahydrofuran (30 nth)l pT&ﬁlréﬁﬁlmdhrdm@tmnﬁnSI on was
t hen cooled to OC and d|eth
HRMS. ( 2- phenyl et hyl ) nal oné%@feseltlﬂolbm@“s%“‘dl%|) i n
LcMeet rahydrofuran (20 m)jgRshageegragiyopdss spetueietr#0
m nutes. The cooling bath was renoved and the
Mel reaction nixture was alPEHe®YUS warmto rt over 45
Meoffi nutes. A solution ofpgdndasiono- 1
- (4- bronophenyl ) et hanone (14.72 g, 58.26 mmol) in
min t et rahydrof uran (40 nlL)™R&E rapidly added and the
Ms fesulting orange-red mdst§RetRsopstirred at rt for 16
h. The m xture was carefully poured into 300 nL of IN
NMRhydrochl oric acid, and HREXAEEHHCTHPRT Nt ure was

PdCl%%Jgf)red for 10 ninut es) pods@pheRsHiRApling Jf@rd&eﬁé] et hyl

tate. The conbined ey NEHIeoh MRS Tgr i ed over
anhydrous sodium sul fate and concentrated under

po. reduced pressure. The redalinmteressi due was purifi ed

by flash chromatograp ash 75, 10:90
Rf et hyl acet at e/ hexane) [??éé%éﬁ. ﬁ%{hyl 2-[2-(4-

it bronophenyl ) - 2- oxoet hyl foerR upepheny| et hyl ) mal onat e
TFA(14 8 g, 61%. LCGM %@E%g%gﬂ%lﬁg mn, 24 WO

2004/ 100881 PCT/ US2004/ Mz 461.2 (M) ; 1H NWR
THF (300 MHz, CDC13) 6 1. 26w@dw¢©ﬁym12 41-2.45 (m 2H)
2.56-2.59 (m 2H), tébrpfy (O, 411)
TLC2 14-7.22 (m 3H), 7 22 d%eﬁ‘%i@lna"dgé%y d, 7.79
(d, 211) [083] Ethyl 4-(4-bronophenyl
- 4- 0x0- 2- ( 2- phenyl et hyl butanoate 0 CO2Et Br [084]
Step 2. T@repagation D 9 (VI)
2-[2-(4-bronophenyl ) - 2- oxoethyl] 2-(2-
phenyl et hyl ) mal onate ( Miateld- 1 ol ) in acetone
“mm(18 5 nL) and et hanol : 7 was added 1tN agueous
: | ‘,. ] .5 o A X B .!_.l._:_g

and the resulting residu
under hi gh vacuun1for
in di met hoxyet hane { ) and the sol ution was
heated at 80C fon, g«>~4 The m xture was cooled to
rt, diluted with ethyl acetate, and washed with water.
The organi c | ayer was dried over anhydrous sodi um
uwof £ ar d concentrated under high vacuum The
S|due was purified by flash

chronatography (Bi otage fl . 10: 90 et hyl
acet at e/ hexane) to afford 4- (4-
br onophenyl ) - 4- oxo- 2- ( 2-yNTe etlryl)butanoate (4.32

g, 65%. LC-MS ret. tlne/§:79 mn, mz 389.2 (MH);
'H NVR (300 MHz, CDC13)H6 £ 20 (t, 3H), 1.78-1.94 (m

2.62 (t, 2H), 2.86- 3.01 (m 2H), 3.26-3.36 (in,

[071% ggp_‘;”f%% sc%l%mn%k'l)lqod%algﬁng(?aé@ g%m7 1§r‘ﬁal’ in1: Og ?{hlzf TI:Z% Ialt(dr 1;)1)10 mL

50
toluepie,-Asohiipy b agetipi aphyririgg d@g 35 bﬁléwwaé@ W}ceendéh%%gem mmol) was

slowly added from an addition funnel under argon atmosphere. The reaction mixture temperature
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O COREt \ I I ~ 02N [086] Step 3. Ethyl
4- (4- br onophenyl ) - 4- oxo- 2- ( 2- phenyl et hyl ) but anoat e
w@ 400330a381 11. 1 nminol) and 4-nitrophenyl bor oni BCEBUBZNN4/014036
(2.22, 13.3 nmmol) was added to a dry flask under
argon. Toluene (100 niL di oxane %5 m), turated
was mmemﬁsbemdmﬁqdmmw% o3 @i Hhe adgliépn weis finisied, the reaction
mlxtuLelTv%s sgﬁhﬁt‘i‘i cgm L - TIRNER B Aokt 6hs QeRASTiEH ﬁehéﬂ!’)@l) mL) and

1 conpl ex with dichl oronet hane,
ethyl a@tat@@% miaroThe anganis laxtelwas sawatehavasisditevaigd2 x 200 i), and

| c,
200 nhLe a{i@%@&‘é@ﬁe@%%?%&ﬁ Hica '591?&6 S8Moh| REeryihe!s R VE8Surh ABRAte, the

r before it was cooled to rt d
mixtivaves cmtrmweawduwﬁ prepiuse to porddsodofermarilidgas @tn\MffE:‘éhl‘fe sol

(33.5 &}& nhyz\g@ﬁgﬁ T@ﬁ) ?Pgblfﬂeéjzéeatjaét}& Y8y, € cdd, 9d= 12 Hz,

msu and © concenfrated under
2H), 7.60 (s et 1pr7d§saﬂ)sand13n% tpdainetuBSIMS 4% @ Dy 1 ash
chromat ography (Biotage flash 75, 5:1 ethyl acetate /
[072]héxaBemdpbenyf)f2-dimethiyly4-oxobutanoic acid
4-(4' -nitro-1,1" - bi phenyl -4-yl)-4-0x0-2-(2 25 WO
2004/ 100881 PCT/ US2004/ 014056 ‘%Qvéhyl ethyl) butanoat e
(3.6 g, 75% . HPLC ret. He n, 'H NVR (300
MHz, CDCl1l3) 6 1.29 (t 78 €8;08 (m 2H), 2.71
(t, 2H), 3'05'3'20% 345352(m 1H), 4.20
(g, 2H), 7.18- 7.31%m 5H) 7.72 (d, 2H), 7.78 (d,
2H), 8.05 (d, 2H), 8.33 (d, 2H). [087] Ethyl
[07314Sted ) - Bona ehiltedl sdlutidni(jobrentyt bam) i Bromotera@n®(7.71 g, 49.1 mmol) and 3,3-

d1me%5ﬁg1y@)ér2tﬁe {U{%d%?el{ggﬁ %{6% mmol m%lc%foroF%Nle ([1 %rﬁi) x%seclﬁdefll

alum#ufndtichivride 03 D8 &, 9958 pnlﬁm‘ly |'Ehé iog lb)th 4rapregroPed(aad thia mymcp;tnmyqure was

stn‘re?irﬁt) %%gg ??lgtg’ﬁ%ﬁs a\ﬁlenr ch{[‘%g @')fn %/v?a ei{%gcfl rég@ %en gl}aﬁcgled with
1 M /g8 tlﬁdrsc(hloﬁt: lacﬁdh Whtehol mdy veoadided aad it 14yers 2ver¢Ls}>pararWe The

aque?%izg/lﬁrtg\%ﬁgs%mﬁaggz BV]at &Igal t%[f k?%'l X ﬁ)d )o r aog?‘tjélﬂ(fdfof%aﬁ@ [a?ﬁrs were dried

over adgtdhemaghbsune anfhate Bﬁdﬂco@c@aamtmﬂmrﬁ@ct@fwe Hhei r@s@gﬂue was

hyd | ]
po 5,08 5SS Lo Bl 7 5L RRY ierc
brombpHenylp phianathyl 4-oxbYutabeio ncd 2s { Rhipstseli (B 8¢ ByA3yHutanérd. time 2.79

min; (r,(ﬂ%gﬁ S%Mrﬁ}v@ E\‘}B,)BE)(?’WPE&%{?’G;’%%@]( (g{ggq) AR%4.9m), 7.81 (d,

2H).1.83-2.10 (in, 2H), 2.65 (t, 2H), 3.03-3.12 (m 2H),
3.41-3.48 (m 1H), 4.12 (q, 2H), 6.70 (d, 2H), 7.19
[074] MettéH)-(4-FroRBpheny])-AHlimehyB8 ofabutaBédle, 7.53 (d, 211),
7.89 (d, 2H). [089] This internedi ate conpound et hyl
4- (4" -am no-1, 1' - bi phenyl - 4-§1 ) COMK0- 2- ( 2- phenyl et hyl
)- butanoate, a racem c g HL e s separated into
its two (R) and (S) ena ' bners by
preparative chiral 48t ng a Pirkle Covalent (R R
Whel k-O 2 10/100 colum (25 cmx 21.1 mm), and a
sol vent el ution gradient of 50%i sopro ne
(075F G1eb B0 seplHipAROT - MHTRRLERL RS B AR B0t B (553 B 292
mmdl 1l an dubi '2‘2%8&&&&1)1% AEtFhs $§7 AnfoloDh Fidthenodf1 08B LA ddaed 1 M HCI in
toring traV| et detection 254 inn) enabl ed
dioxared2.D g TH rmﬁ@mxwas%m@mt SHTCdr 3rhatbe BIEHP Masfogeentrated
under fae'aeéeﬁgregsfur ! tf%l %‘{2 %%@ ﬂﬁz gr'as a0 0 1eMkidreREnddSifbdtagain (2x) to

uaI enanti oners of
afford@mﬁwllﬂd%bromopmeyli—h&émqﬂryM oxcphg@gc_patq aseepiiwditgsenicsolid (3.60 g,

£ ification. LC-MS: ret. time 3.23
99%% ’Pﬁ T%cnaé%asn%sedlmihf nt?l(tr?ﬁg Spor fuﬂih?r punog(aolg% hyl ] pent anoa
te OOO--I1CH3
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CH3 H2N 26 WD 2004/ 100881 PCT/ US2004/ 014036 [ 091]

Di et hyl 2-f 2- (4- br onophenyl ) - 2- oxoet hyl ] - 2- pr Oyl nal onat
we204Ce88t COCEt CH3 Br [092] Step 1. To a RODURL004/014036
3-neck flask was added sodiun1hydride (95@6 O 55 g, 22

mmol ) fol | omwed Dby tetrahydrofuran éb
min; A SPHOEN; FEVEASIEITE, G ) S (G Rah [2Fof CTfscRy T3 (&

|l onate (4.00 g, 19.8 mml) in tetrahydrofuran

ZH)??%@ﬁ{ "was added dropwi se over 10 ninutes. The

coollng bath mas reaned and the reactlon m xture was
[076] MeethwieH ] 4 AR g oiry]-A 1 A . S inget 1-4 AXSH .n.a-‘- of

2,4 bronnacetophenone (5 50 g, 19 8 nnDI) in

tetrahydrofuran (30 nL) was addRd HOMeéddition funnel

over 10 m nutes, and the rest opgnge-red reaction

m xture stirred at rt for . ngréactl on m xture

was sl owy pouredoi nt g0 N"aqueous hydrochloric acid

solution (100 ni)Jl coo efl to 0C, stirred for 15

m nutes, followkd bY addition of ethyl acetate (100

m.) and water (100 "tnL), and the | ayers separated.

The aqueous | ayer was extracted with additional ethyl
[0771391% at ‘?o éfvi':'L itk necked Cova @ BbIIMRd FRKIQ aRiecchhigyd4-Ddefrmanilide (30.0

o 2} R B N, S SO LBl Ao

g, 3. 6‘ indnbE B @b196)) pYRssiitn &d&faﬁbl{gh7(2g,36¢ OnG@edl), sl 300/n2L B,AEm

d1me‘fsl’jlé(|géf%gan%? glgltg gﬁ)gugeltv%lg rg? gta%F %ﬁﬁ %&%ﬂg gr%f)jn tlﬂyo%gﬁ the solution for
30 m#ulted 2l - THOHRRRESRHN! tﬁe‘n%eé?c&@ﬁ@b?@ tindeParPérOpil 1he k&btadnevas complete

7.62 86%9. LC M5 t. t 99 0
(23 éqm)) A%mhme@@e Woge%@mlrg%ﬁg 4d4§>§oneppggly§razz § cthyl-4-
oxobﬁtaﬂ&d‘te’l(?aé@ g( lfﬂ rmﬁolb‘l)cesu%n @élrb&mat]ea%( my, B2 mol3 aﬁDpa(IlSdluﬁl‘D

d
tetralﬁtﬁpheyﬁplﬁozpme @Qﬁrﬁ p?H’é‘HS’}i § msl‘yéx%f‘é? Pfiﬂle?r’ “(éliﬁfsar? t8 ’%‘fbl”as then
heateglai;-Sﬁ"@d% rn%ﬁfc $edd3r ark 9 4the Rli@hre Fvas IG0I t8 Qcoaﬂiﬂslofwhﬁ&lklte\&iﬁlth water

ded crude 2-[2-(4-bronophenyl)-2-oxoet hy
(15 Tp)r obigh bl mErrHo grepGats. TRAOdS W%f%ﬁ@ed(%ﬁlﬁﬁ on, and

wastBR iR 5ORRL watek O Thdn)the foRhd V¥ disRiveadsl5d0 A nefhylkne &‘ﬁlonde and
aqueous sodi um hydr oxi de sol ut

black pegticl¢sreravierPYRdD A ITEd ltioR Iﬂg@@ﬁ%’ﬁd of ¢P)hte®rﬁ@e filtrate was

washell §&h 15PhERSGEr (8. AaaGhd QMutidh Kab Beder sToﬂﬁﬁh sulfate, the solution
concentrat ed undér reduced pressure and 9
u)a g‘h‘é idue was stirred

was qpagentraigfl §adsr yedace pregiRicRE Rt dadn Bropadest

in etifl éée%ee(z\')@mb el &Qaﬂetzzﬁﬁ@j faf 18 RfierfRatioaasd di9ihg, methyl 4-[4'-
m xture was cooled to rt, luted with eth%-fle cet%

(forngylgpeneit 1 ' ighendtor] %a@meﬁba)l 4-cxploptape ey o peds & yellow solid
(28. d‘% 1854 fSl iRl (RISt 42lh, /01 AL, 19957 Sl AS b e, ZHbt D61 (8, 6H),
yer. The layer's were séparated and

3.70 &y &Hb 383 |<mzaa 136t (p. HED evtl 40% tautaear %S&N%ﬂ m/g il ﬂ\élafg)t ate

(75 nmL). The conbined organic |ayers were washed wth
078} ¥ LAY RL_ AU O WS, SRANUINERb Qfh Gy1SQlxEbl1aRat 75 ML) ,

red over anhydrous sodium sulfate, and concentrated

ar QMﬁnge oil. The

380 RCT/ US2004/ 014036
CH;

under reduced pressure to af f ol
crude product was 27 V[)ZOei“

HoN
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purified by flash chromat ography (10:1 hexane: et hyl
acetate) to afford ethyl 2-[2-(4-bronophenyl)-2-
woz@aiimgB] pent anoate (1.33 g, 2099 . LC- M5 ret.PCT/IIB2004/014036
3.60 min, mz 326.05 (MH);"'H NMR (300 MHz, CDC13) 8
0.87 (t, 3H), 1.25 (t, SFD, 1. 29- ﬁnL 2H) , ,
[079]1StE75. 1Ty Bsyspqnsipn of pethyl 498 r@slagmo) 2 iphegyBi-yH-2£2dipygihyl-4-
Oxobé%%h)a e (g 4(% g 7(@ m&ﬁ% in :Zofé? m(egxa%oq’ e'_\%a; aZde%27 thd corEfratdi@9&rdchloric
acid ai)aelawcmx dise Irgabﬂlqmemmcaummsetm@t [y @P@lght:l—'@le DX UERORAE caRspirated
under red ed ol ol sa gu u#nﬁ%éd ‘%rh Hc%oﬂte D1Rioh §fab M¥wly added until
denser was a
pH > k8r00 ﬁihp h@myth) 1a@r we@emwn]agedwwah@awle(wlchkgldg (2 123 pLingpd he
comb d1eg o%ﬁamc gyg !1 009 %cg(i}un?rf_t?ﬁ ted Tﬁn@ @ was éorgerﬂi‘ifeld)under

uen di oxane (1
reduded blessneecio beOIé@mﬂtyil b1 ominoal, uwaﬁxewl-ﬁfémé@m@wﬁwbutanoate as

b z,
a light ﬁe[dg(g]?(ﬁéqté ﬁgvﬁg;)HCNﬁR X(tfkb%i 98498 (@?ﬁdd fiz W88, 3, cfbs(ﬁr}f-‘ﬂH 2H),
7.46 dega@&ﬁdzm 6]‘76&«1 goro Hx/eﬂ) 385t RER 3-681(s, \3hD, &132;1@@&) 1.35 (s,

o0 57 ot PARRUERTS o 4 5 OB SETRY: Fogdiodidta

foll owed by 15 m nutes of degaSS|ng The m xture was
[osoheated to 85 C for 16 hintefinedigeeB/ darkly col ored
react | I xture al
with 4?S -1 lg qi (; Q£ fﬂhgx{n@gmv Hﬁ%
sodi um chl oride solution (190 ﬁEﬁEtThe | ayers were
separ ated, the aqueous |2 e ce wth
ethyl acetate (50 ni), or gani c
| ayers were washed ikt h urated aqu sodi um
chl oride solution 3 mL), dried over anhydrous
magnesi um sul f abe; d filtered in vacuo through 2 cm
Celite(r)/2 cmsilica. The filtrate was concentrated
under reduced pressure, leaving a dark red-brown oil
(081} DakhyV2p-@LbrérhogRehvy2-ddoatiyl]-2 o -piratlahylnmhlpndid 0: 1
hexane: et hyl acetate, then 7: % exane: et hyl acetate,
then 4:1 hexane: et hyl 2 gqford et hyl
2-[2-(4"-nitro-1, 1" -bip - A¢ ??
oxoethyl]pentanoate ( g, LC—NB ret. tinme
3.88 min, mz 369. g AWM&H) ;"
0.95 (t, 3H), 1.30 (t, 3H), 1.35-
1.60-1.83 (m 2H), 3.0-3.18 (m 2H5 3.5 (dd 111),

[082; S 1 q‘o a25|db mL/3- ﬁ&ﬂ%tgxg f()ié?&ﬁ ﬂlis'k@ﬁhlﬁﬂeddmﬂﬁdﬂ)argo& idlek apd an

sddifon iy Paded b A Ry 901 b BPED TOITI by Ly faran
(30 lgtsg Th'é'%&lul%ﬁg é@g&@@ﬁ%@@l@@é{)oﬁ@% VB2 kA QQ@-phe{n@Q&]yl)mannate

To a flask fitted with a reflu .
(14.¢ guﬁd @mg;teq)l) mgra@d@fgﬁlr@t(ﬁ@,mLQwEl@d(lgﬁdrﬂpmpe)ovPr 210 mmutes The cooling

bathQaP Fe)%bg/ed éhdﬂle) 2&1‘8& ﬁﬂtﬁﬁé P SI-R0 QM Bl 19 rt7élve1g45 phinfltes. A solution

I ssol ve 5% agqueous et hanol @%
of 2=bmm°eh@dbrbmmﬂbqﬂ@n0@faew a84de a%l}f?a?tﬁéllﬂf g (erly) was
rap1<ﬁ9 L%H %ﬂi 9 fe%ﬁuﬁ'g-ara@g%%c{ hReky whoweed dt for 96h. T mfxﬁlrél-ﬂas

e reaction m xture heated to 85
carcils polzemmtw@ mlcoiolN igrochlrec e lnd the Exsp P BROEES Bt gired for 10

mm&b@%ﬁ LGRS th il tﬂlﬁfl @t‘ﬂyl' a@etXt@C'T'ﬁe JolHbHe BxteacMekdrick @(drahiB drous

'l ca, resutlng iron
sodl]@a el dricenictiznsed undes rnshxcedr prassuB e T PRyeputingsetidueprg purified by

flast) &nén‘i’é%gfféﬁh& éﬁ%ﬁa{gé!"ﬁésh% r‘l‘%)e)’(bteﬁ@{ £ HNReknes RdGRiethyl 2-[2-(4-
ressure in a so that was triturated in
brolﬂ@hﬁiyl)eﬂ @tohghbﬂ]@t(ﬁev%mw@ﬂn@nﬁm@tﬁ £14.58, b HeMrist figne 3.89 min,
2-[2-(4'-am no-1, 1" - bi phenyl - 4-yl)-2-oxoet hyl ] pent anoa

te as atan solid (0.56 g, 88%. LC M5
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ret. time 2.82 nin, in/z 340.4 (Md); 'H NWR (300 Mz,
CDC13) 8 0.87 (t, 3H), 1.13 (t, 311), 1.25- 1.40 (m

wa@epfod/100848- 1. 64 (m 2H), 2.78-2.90 (m 1H), 3.P6FBS2M04/014036
(m 2H), 395410(m2,530564 (br s, 1H)

m/z 463;4)(1\4}%89;}]21@1}{11 %qqﬁg{;,g@@@% oy 617{)( 0125 (o, 519 % 4 50 (m,

b9 ¢d22HR 7 B {d) QRy,et Tovl) 2H)- o
e R A @*‘m%”’% G R T00] B etnyl
2-[ 2- ” brormphenyl

[083] 4 2 2-Faphemyle pnaate
Br OCHS [101] Step 1. Ira)a d.@gtrrL flask was added
sodi um hydride (95% Q.23 g, |10, ol ) foll owed by

tetrahydrofuran (5 The suspe was cooled to
0C, and a solution o& diethyl (2-

nmet hoxyet hyl ) - mal ¥nat e (2.0 g, 9.16 mol) in
[084] t Réy Bk iutioanf ¢idBylIp- (%som@umyl)m opahsié-2eder 10

phenyileglgfgmaiqﬁla’rﬁ:zi?% 8 gll7i/bafgmglﬁl t %V%nset{)g ﬁ?{ld 8?%10%{}9 0 mlzl? was added

1 N afleBtl ©8iumAyakide selntiaf (12] 41, ind th:eaesattmp helniamevs 2e88] 4§ 50°C
for 3 ]éd%ql'tzqnbwa%t Iﬂﬂrg%ng%c{;lah%%gg%c l*Rresgure vid &?)tm\ég@i?pec)g%ﬁﬁ any t!h@resultmg
res1d1£érvﬂal§ g@thesbnt@daated Gﬁﬂeﬁh})gh sctumds 1 Is tTherestiugtvas tedfsmlve.t.len

) h er ti re was s
d1metga79'§ (ﬁgg l[r&g At 80 gtéqndNas odtait g% (fggf g{lf) FHIQ m%mh'e was
coole@ @k, dilgted ivit Ehybdaeetat] aﬂdmdheﬂ&nthl@tmn (115 @’gamcElahgﬂwas dried over

anhy (gl\%e/stépél %éplgat% cPﬁ?‘A’&E\%qt cﬁlﬁ'xder(hl %1 xmalun?(vef e r@&ﬂﬁg res"i’tﬁg vJaE] Sunﬁed

eous ayer was extract
by flash t}hom@tdgrhpmaiotage tflagh 752 uw(mtbyl 6SMatethdrana) traffoséethyl 4- (4-

bromga{}bg\gﬂ é %% Ri’lengkﬂ%rﬁgu anoate %%@?Q%\QL rl\ﬁ? 2 g%n?ete ﬁ’@or\r;lélr m/z
389. zaontm;lrlngmmam WEH@H)ES 1. m (It BH) eldi78- nov(nt, rzél),fz ¢2t(|t 2, 2.86-
s (o2 SERESTA RSB A0 e §81Y] Bheedi 7 o h el it o

772mgp04/ 100881 PCT/ US2004/ 014036 (10:1 hexane/ et hyI
acetate, then 4:1 hexane/ et hyI acetate) to afford

4 IR et g, 429 .
LCI\/ISret time 3.40 m n, "H NWR
(300 MHz, CDC13) 6 1. 20 2H), 3.09
(s, 3H), 3.40 (t, 2H), 8 (a, 4H

7.60 (d, 2H), 7.83

4- (4- br onophenyl- 2 nmet hoxet hy- 4- oxobut anoate 0 O
O--1CH3 Br Rt

103] Step 2. To a 150 niL flask
was added dieth

[086D Step 3¢ Fihyl 47%%%91]16}13’12'46%8 2t yp?ly?tb(yybutanoate (4.32 g, 11.1 mmol)
and ﬂﬁ%&?&ﬁﬁ%&%& Ha4 pNat €3.6 ;i) whs adddd o AUBI faskdingieparged Toluene

acetone (16 rL) and et hanol
(100 v 68 ) e EFRRgar e BhE4ET B Py getent
phosgi‘n)lo) A& eﬁeqasﬁlb@@am&dnh{m(1\Aﬁ&>mpudieﬂthheaﬂ@dm&harﬁ5csfmg,
he reéaction m xture_was cent a'jél&rf:slr\l vacuo

0.55 Wrg arided prdsthe pppgure wag hgipue % g§§98 ng mixture whs then
heat«%l a[gtggag%t 81{89&?(?: (t?v%s %aled t@@td W& W8 aadddand e xtikiu® was extracted
eate or

. reacti on m xture (}Iﬁ " d
twicewith ettlyltacetate., Thi qomber@dwttqq‘ts é‘tefﬁﬁlﬂeéeiéftrétﬂé\’d(% seAiym sifgte an

conc\éﬁ}a?é’d ugéeq réguzed p%kgurét irhd £Ydue was purified by flash chromatography (Biotage
flash 75, 5:1 ethyl acetate / hexane) to afford ethyl 4~(4"-nitro-1,1'-biphenyl-4-yl)-4-oxo0-2-(2-

[102] Ett
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for 15 mnutes until alnost all color was extracted
into the organic layer. The | ayers were separat ed,

wo b@4aopsepus | ayer was extracted with additi onetT/@81094/014036
acetate (50 nlL), and the conbined organic |ayers were

washed with saturated aqueous sodiumchloride solution
phengl6ByDitanoete (3eele,Go%D). HRARG detoinee 3.8batin H YYE @Pe MEgm §DCL) 6 1.29

0 v
o R R S A i P B O 452 B A D 71
7.31 (d, 8B, Y72 @62K), 7.8 (d, OF), 365 (28 ¥adi BB of this
mat eri al was reqU|red LCMS ret. tine 3.18 mn, in/z

[037]314: o B aMotind. %—’}?‘ﬁm’“‘%&aﬁ%(t 23(1r1n),

2H), 3.35-3.50 (m SFD, 4 0904 XM 2H), 7.60 (d,
2H), 7.83 (d, 2H).

2- (2- net hoxyet hyl -

1' - bi phenyl -4-yl) - -~CH3 O CH3

O- N+ / [105] Step To a 150 nL 3-neck flask fitted
wth a reflux teNdenser was added et hyl 4-(4-

s SIS 25 T RIS P R0 oo

(5.35%, 184 fholE9% eth&SD(19@AL) Wadaaliedaide poader (6_94 9|ftﬂlloded)bgeer£EN

(8.50 . m) ol | oned hy di.tion of tura
aqueg?f&?%ﬂ@é b S0t (v 81 g Sortfpem R i faBrES S e
ﬁ PhEof\WRBte®@E kkiedtel MitD eﬂhi?l%cémzhte "ni&asmbmm cxgamrcex‘m’a:d; were dried
ssed with _argaon over

h,RQIOE 4
over SRR PR P BOCE R B e DL BN o
1,1 aplfeh&mﬁpabhﬂﬂ(z,lmehﬂéthﬂmu&aoa@ (404 §35v6x0l.0-Mest. tinkd 8372 min, m/z

T NI T T

(m, ﬂgamll-pm (X, XHV&QZY?QH?@&D@&ZH} 785 @, 1Ey, 726 (h, 1B TBE (M), 7.53
the resulting da col ored reaction m xture was
(¢25P TSEH2H cool, and was diluted with ethyl acetate

RN T AT T T e —

buta@AEOMEenli @M Bure, WRAS sepXbte @Bt G tiWW(R) andidS) dsnaﬁttdmehc aomtabe

L T e

21.1%a)), ardfais6ldlen® ¥iafionspidilyelt (R8% RGP SiolimhexHné mse% isapebpanol in hexane,

BRIETERRA GO T R TN ST -
(25 4dﬁf) Kndb&d tHe i devitificatidn, antl F3latiAEE efmrnfio- femr&ﬁe(txymf)llesassﬂﬁhe two isomers;

B i
to afford ethyl 2-(2-nethoxyethyl)-4-(4"-nitro-I, '-

bi phenyl - 4-yl) - 4- oxobut anoate (1.04 g , 88%. LC—NS
[ogofet. tine 3.38 mn, |n/zn&&ﬁaﬁme0'r) 1H NVR (300
VHz 5
) .

- 8 (m
4H) CP& 10 (d 2H) ,
no-1
) - 4- oxobut anoate O
Step 4._ To a 100 nL fl ask
ghderiser was a@tded et hyl

3H), 4.17 (q, 2%0, 7.67-7.82 E d
8.33 (d, 2H). [106] Et yl4-(4%-a
1' - bi phenyl -4-XI)-2-(2- metA S
OO0--ICH3 O CH3 H2N [10
fitted with a refl uxy
2-(2- nethoxyethyl
4-(4' -nitro-1, 1 H |phenyl 4-yl) - 4-oxobut anoate (1.04
g, 2.71 mml) dissolved in 85% aqueous ethanol (24
m.), followed by addition of 2 N aqueous hydrochloric
acid solution (1.35 nL) and finely powdered iron (0)
(1.51 g, 27.1 mmol ), and the reaction m xture was
heated at 85C for 2 h. Upon cooling, the

dar kl y-col ored reaction mxture was filtered in vacuo
through 2 cmCelite(r)/2 cnssilica,



resulting in all iron particulates and polar materi al

bei ng renoved. The yellow filtrate was concentrated in
woaodapossesul ting in a solid that was purifi edp@yusioagbn4o3e

chromat ography (3:1 hexane/ethyl acetate) affording

s 22 phenjyl)-2{Quep $0Set hoxyet hyl ) -4-0
xobut anoate as a tan soI [ d (@cﬁm 93% . LC-MS ret.
time 2.33 mn, rn/z 356.2 YMH}|)..codyvR (300 MHz,
CDC3) S 1.18- 1.33 ( 79-2.10 (overl apping m
2H), 3.10-3.21 (m 2 , 3.48 (t, 3H),
4.16 (t, 311), 7.1% 7. s(d, 2H), 7.62 (d,
211), 8.03 (d, ZH?{ 31 WO 2004/ 100881
[092] Fﬁmusmﬁowx)m ok flpskoep addsd divsigride @%et-hyg 23 mpool) followed

by tetrah&ii‘ro ure t by ?%0 St yﬁ%lﬂﬁ&}/ lNasAboXllea fo%"@ )%193 L EBﬁlltlon]of diethyl

propyﬂfﬁﬂblﬁa.%— (649 br18r8owha hip ﬁ@‘m@d@f@@m ﬁ}? Ill]l@ yeap @jb‘é@]ﬁgwléfm\@b;@qnnutes
The coglaléé)% a%ﬁmoged%ﬁl th[e }e]ag%oél%ln{?garejwas Iﬁ vﬁd 1‘05\9 0 ft oS5 Wasutes.

or ome ane -chl or o- 2-

A solotimetf ByH-hroyodcetopiehens €T & HARy Inaedd) ip te(ugmgg)f@an 38 nd.) Wdﬂed via
PG WA e el e 84

The raazsnﬁn mnmirg wasahly poered éde ) Mqumus(hxsﬂr@lﬂ@@wecksomom@oo ml)
coole e tl?’l{g orrI] o tu es, %gl o%)’e!i g}ga&ﬁioz zf (-ghyl gé a?e (%&Jﬁi) éﬂ@glater (100

R o y° XtUure was st
mL), bixethe fagers %arbteditThe bqueiﬁh;éayeewﬁmewtﬂilvwﬁl@ﬂ@lmlseﬂgﬂ ensfaje (75 mL),

the c«ﬁg}ola{; Sog‘ﬁ{ag.fpl ag/grg (\évlernL was Q:S lt“!ltgn %u é\\%g&#ﬁ &ﬁonde scalgtloél (75 mL),
driedfootrl aohyeiebul yodumt duifhte, idterted tnevagubOBrongh)2.5 @m@elttWZ ficwsifice and the
ﬁltrafle I){Vgg (r:cglg%rf gtﬁ% U dgr rgc?ucgef Si'er:sg I? % Li?(%? El%thﬁ[?—(§ EH)?J gﬁe%g? Q%goethyl]-
2-propyletabiste _(mr:]r(g m/)). LTHES cabrtipierietd rmn,g@{nw 0 @4fED; HABIR (300 MHz,
o5 S I R SR RO A8 {800

7.60 GoPIEe Mss at, ed). under reduced pressure to yield a brown
oi | whi ch was purlfl ed by flash chronmat ography (10:

yI'T cycl opentane
Plidesolid (1.62 g,
fez/z 324.8 (MH);
383 (over | appi ng

car boxyl ate as a yellow, c

30. LCMSret. tinme 3.4
"HNWR (300 MHz, CDC13
signals, 6H), 2.22-2. 3.37 (s, 2H), 3.66
(s, 3H), 7.59 (d, B s [111] Meth

| 1-[2- (4" - ’
(0941 Sieb e n IO Sk vt 1P ey e PESBAPHR RSS20
propgmgdna'%e (793N, i&%o@%@é@on% 21HAL P ardRbhalid] élﬁnﬁﬁﬁﬂloxﬁ/&ﬁ@lﬁddmon of 1

ed Wth a refl Ux condenser was added net hyl
N aqu_eosto@zum hydroxide solution (19.1 mL). The reaction mixture was heafed to 55°C for 3 h.

The cg L2 }9%&@ @él %a)ct?on%%ﬁlte%g hey el &@%@&%ﬁﬁ%ﬁlﬁéﬂ?&&e bdet tRSresidue

ntro peny ronic acid %
was 15d1§somedl ol @methqxlyttmme (3048 )nThe mighue wasdratedtofE fory b. The reaction

mlxtgrs (Wail?,ﬂogeg?%% r(]ié?t Wil | ét X 8%%2 1@0%}%@%@%1“ th él'iﬁd stirred for

15 mitexgpa asté dlnust atigolar 'ga:smxtam:tbd nt@the organic layer. The layers were separated and

the aqueous layer extracted with additional ethyl acetate (75 mL). The combined organic layers were

washed with saturated aqueous sodium chloride solution (75 mL), dried over anhydrous sodium

sulfate, and concentrated under reduced pressure to afford an orange oil. The crude product was
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32 WD 2004/ 100881 PCT/ US2004/ 014036
bi s[ (di phenyl phosphi no) ferrocene]
waolcahharsspal | adi un(I1) (0.19 g, 0.23 Mol ) waspemUdsmN4/014036
followed by an additional 15 m nutes of degaSS|ng
and the deep red reaction m xture was

ted t
purifidby flzsh ctomatpganpe (10: e ythylsretaido Sl et Rk bupgpheny)2-
oxoetﬂ@tgaeﬁtkﬁdamﬂsi 9 2@%9' pC-Rdet 1168813 ¥@Sirdin)-ubeds wirtrt; 'stiyR (300

100 and saturated aqueous sodi um chl ori d

MHzs@P0lb) ams7((n,oti> ﬁ@s (t, el P24 G0 RED.d-STsleFdFaidh 2 4% 08 e 8),
h hyl
SR SR AT E

saturated aqueous sodluntchlorlde sol ution (100 ni),
h a4 a A -¥IIA it i 1, : ...‘

silica.
pressure, |eaving a dark
purified by flash chrong
acetate, then 3:1/ hexape~ethyl acetgfe, then
2: 1/ hexane: ethyl at e) to afford tet hyl
1-[2- (4" -nitro- 17" ~WFphenyl - 4-yl) - 2- oxoet hyl ] cycl open
tanecar boxyl ate &1 65 g, 93 %9. LC- M5 ret. tlne 3.56
mn, ni/z 368.0 (M#); 1HNMR (300 MHz, CDC13)
[096]1 S663 ]T<8515((r01v ambekaslniifted Wifh a keflux gpudenser %aédeé?th g [2-(4-

bro 2k 1911%1?_'% eél'{yg]gex%%})at%ébﬁé 4( gO m:?tgb and’4 Aido Eﬁen?[l%laroﬁc )acﬁ ((7 g1 g

4.9 nhmcﬁlﬂ digsblved imi toloere (37 mbj g94 éqq»xane (10 mL)i_gollowed by addition of saturated

aqueﬂlzs%o% ﬁ ﬁ%&%{é&gi gﬁﬁ#g&/gﬁnl %gé&@&?@gﬁsski&)é?ﬁ%(tﬁgt% the®i- E}xagejgﬂ(t&e and
the nigthiewas degastedwith angpisovarfdaeinytest #hyhichppipt {, &“bLSKﬁhPlpeaylghOEphmO)
feno?%x@f@c@ﬂéroéﬂ%&damrﬁ% ﬁgﬁ@? o4 %ﬁ%ﬁ LAPSRALARRLAEPHXY Bies of

I SSO i n 85% aqueous et hano
degagsify. Th mixhob iveviedtedtp Satfot 1On Bk very Netyiselptps reaction mixture was

allovr)%l&%coog ar? ckrﬂ(ct)l’lg]eg t?\ %lgll g{gété’ {10& %Ligldrgzﬁ)lia%q iebtgls:sg%lﬁn gglonde

solutivinX 1 9rreLabe hgas wele tsezpal@@@ tigragneofs layer efesated Bges Witepthyl rstate
(50 r kl Cc%lm 9 or gt{l %e?ﬁﬁ&%ﬁsﬂé% tufrAtédta%ﬁc%QS ééﬁﬁiﬁfchlonde

pressur 2 cmsilica,
solufiam (@fr nﬂE} dtiel averairgirgus mgrpanmlsellﬁﬁt%ﬁ@%ﬁl‘@tﬁé inyesicigg through 2 cm
Cehte%u EIIIL stﬂllcgs gﬁlﬁa’tg gllcl c%ﬂée(ﬂ!ritéd&@ﬁ& red(fB1 p?égﬁﬁce 'ﬂetaﬁ £6hrk red-brown

ressure, re Ina solid at was

under reduced
-Br ow t hat was
yr aphy (|4 1/hexane et hyl

oil, thatintasipartfied bwﬂztSh cm@namgrenhe(wyt hexmewéwt @eatwhwéxlattéarte@thyl
aceteﬁe, tlg:nq l%xanx 2th%1] a%:&até)%o aﬂ%&ﬁl b-*[Z (4'- n(t;rg-elnl -glgléeétyl-él yl)-2—I ate
oxo@lgrl]aedtangm (tHrg ,48%). CLQ -MS2¢. time ¥ g . Mz éﬁﬁtt,%(MH[ )i (300

eV bt s ) A 380 S By

(dd, tthT), 420 4} 211, 5 ,652H4B (ox@rlﬁ»?smgg 41DJ8L)0 (d72HD08 % @H).
(overl appi ng signals, 811). 33 MD 2004/ 100881
/ e A
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[116] Methyl tetrahvdro-2H pyran-4-carboxylate CH3 O

OO [117] Step 1. Tetrahydro-2H pyran-4-carboxylic
wa@eood/ 108800 g, 7.68 mmol) was slowl y added t o BCT/US2004/014036

stirred suspension of anhydrous pot assi um car bonate

(1.17 g, 8.45 nmmol) in acetoneig‘ﬁiillfﬂ fol | owed '
(098 SteR T 2 £00) Pl flask tyedwith a refiwyeonsimair yvas added ?M@d? é4w&“§ -L.1-
biphé 4589 R Jh‘]géﬁtﬁfgatfe@fﬂ?g h9niﬁtb® mdsél%dgﬁlUS% aa@bﬁssetnaedl@m mL),

en renove Itration and aceto

FllowbStadEIPR 3 A beicqusd dostiaroad SO%@H&%‘%& IP%} 0 Frely @?wred iron
(0] (m QX!) 1 hﬁﬁdi)ag}gl(ﬁl@regc ol hixfe IAEaﬁ@fop&@y(y bk € h( ﬂden cg)oln%g&ﬁa darkly

was use next step w thout further
coloyed reacftlon atiitern wagfBtaul inparud hEpughiym OelitkiiR coRdigravegalting in all iron

%@seﬁ&%at&%&kﬁmg&%mé%ﬁ (s f'l@ye ﬁlzra% g\;‘:a% cc(gng&ntl%heé'd und:fs reduced

press[uf@]_@};ultmg in a solid that was triturated in 20 mL d1ethy1 ether/20 mL hexane, affording

methyra QY% r.&ﬁoa§ gr&%e%&é %@é@ﬁ@%ﬁ&%@ 2y ‘361&1 (8 ks ?xsrs%vy LC-MS

ret. tine 2[3]2|n$lo,pn/oMG ol "TINMRB (300 M9z, COCHDB7 Qta%H)dl 114488, s

s oGl B ALl e gt e g s

(br s pib5s(d, 2Fpti4d (de2EHOT. 6t (do3H), Wes(dadDowed to stir for 1
h. Methyl tetrahydro-2H pyran-4-carboxylate (1.1 g,

63 nmol ) was added on in tetrahydrofuran
[099{1 5 n) at -78C Th pritiit ] aI I ovved to vvarmto
Eth 14 ; BI108

(1.58 ni, 10 7 mml) was added (geato at-35 The

m xture was allowed to warm 0o O a\nﬂ ssclrred for 2
h. The m xture was stirred.at
added at 0OC and the m xt @

acetate. The organi
The crude product was

dri ed over sodium s )
purified by flashinehronat ography (Biotage Flash 40M

aver ni ght. Water was
extractled wth ethyl
s washeg-#ith brine, and

6:1 hexane/ et hyl acet at e) to afford nmet hyI
M 2-(BlurboxyheRyl : pthy

pyr an- 4 carboxyl ate (1 12 g,
2.47 min, mz 258.7 (1\4WQ 1
2004/ 100881 PCT/ US2004£Q148
911),1.52-1.61 (m 21 .002 2H), 2.50 (s,
2H), 3.52-3.60 (m g2H 370(503%) 3.71-3.77 (m

2 [120
[101f %ﬂo Lﬂ‘)b@nﬁm}(ﬁ‘@% #lpd o iymtpidiided 836.4.37 g MebmeD deliogred by
hyl
e
meﬂ@ayd&tyibyhaémvete(@ 0%, Y16 mmelFinretrshydrofivay (l@mﬂd ded Arepy/ise gyer
10 n‘H'lin)tes gl%q)a{hr\kfgs réﬁ?dvgc? %1?& t'.hg {?Q%toﬁi m(Jél%rQ wg}allow@d"fé v&a'ﬂﬁ to rt over

tion was sStirre
45 mmwtetsu Aeomracsl A @rié-bremoatetahapagre.-56 edl@cﬁefdmolbmé%lhﬂeoftl@n (15 mL)

d (llg diti 1 0 t thy ulting orange-red reaction mixture was
Was?fe% 1 o>l<o§lcar eoOrY)E/: Btrgltmrle hy ¢ erﬁ—k yran: 4 4-yl]acetic

stirreglct d fc(rQG@ Wb re@utiof mixipie whe slowly poured mto 1 N aqueous hydrochloric acid
solution (50 mL) with cooling at 0°C, and stirred for 15 minutes. Ethyl acetate (75 mL) and water

@ LC—I\/IS ret. tine
EQSOO 34 WO

CDC13) 5 1.38 (s,

(75 mL) were added, and the layers were separated. The aqueous layer was extracted with additional
ethyl acetate (50 mL), and the combined organic layers were washed with saturated aqueous sodium
chloride solution (75 mL), dried over anhydrous sodium sulfate, filtered, and the filtrate was
concentrated iz vacuo to yield 3.7 g of a yellow oil. This oil was purified by flash chromatography
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was used in the next step wi thout further
purification. LCGMsret. tine 0.93 mn, n/z 202.9

wQ kR)/10088H NVR (300 MHz, DVSO-d6) 6 1.60-1. 70 PaT/Ultdp4/014036
2.10-2.15 (m 2H), 2.68 (s, 2H), 3.62-3.71 (m 2H),

(10:1 ie)zage/ Q(ie%[l éq%gblegﬂl@,g(@é%lgf?ggethyl acetalt_é)) to afflércg cl1etﬁ/t:1‘5 EH -(4-bromophenyl)-2-

XOE P9 hEHh = | ot 1S [ AVEme3. D 7 405
o tPﬁy ?i%&r &y@tﬁlﬂ?j{ |1%ﬁf 41, 9@% 2’??"% em gtos ?a%)es g gg%ia/ (MH"; 'H
NMR| (300 e, @@ﬁ A28 iy 10y 388 ah%}ar%omsﬁpf (328, |3]7é&9e%ﬂlz4 19 (g,

“I>?55@rﬁ§7p&§9hfﬁ 80 mol ) and the solution was stirred

The sol vent was then renoved and

n1xture was azeotroped mnth di chl oroet hane three tines
[102]t Bthef4f(4 pphanyl)-242-fipthekyetyyh=4z0xobutanoate

oxoethyl)tetrahydro ZFprraQy4 @arbywylate (1.05 g,
9999, which was used wi t hdut urification in the next
step. [124] Methyl 4-

- 2-oxoet hyl ]t et rahydr 4-car boxylat Br COOwe
O zo~ [125] Step nmet hyl

4- (2-chl or o- 2- oxoethyl)tetrahydro 2H pyr an- 4- car boxyl a
[103]t 8tep £.1Td6150 mI4flBk wanddieddiethyi RaPrebenmephenyll2-0@ethyl] 2:(21

e B S 4P T 50700y bl 6 don el

follobﬂilhf adéition & ITDT\aQGiEOEMdﬁlhﬂlyﬂmaﬁe sadution K3.6cnly)- e Theersack o1 pixtge was

rt for 16 h, The .m xture was t
thn sietat BB BSaOT B e R Rae ST ey B e
remdﬁ@%&ﬁsalv&hﬁ dfFheiody Enane S 2l e uﬁdemldnrmmummeﬂmome:s h. The

an e conbined 35 WD 2004/ 10088 0
racty g VHESISS b B8 VG =GP B AT L0 g simed
for 1§ tehees DR Sinlodlall \b8iSr &J&%ﬁtr&tﬁiluftb @6 ofdynit laggh The layers were separated,

o R 09, 2B L0125 E 580, 10,0 512 DRSS
layerE’ Gz@faxx}a}hea watk Sl ddusdus a&mdﬁ ehiddkde pyliitan{( 2D 1By, dedyivataghydrous

L T Y e
oxoba‘eaﬂ&l‘te&l @@ g,(SB%) Py furtﬁer%ﬁnﬁé‘ahor&b‘ﬂ)thls maeid whsreqdtel., LC-MS ret. time
3.18 mw/z 342 8 (M?f*) 1H|_?\1MR (300 l\/ﬁiz CDCL) & 17 357(Z 3{LI§i 7%"1')92 (Lllﬁ?)] 1.94-2.10

(m, 1[}8 {653 Dk, 0o, 33, 35'3:99 éiglh ho@40% gﬁtzml'ﬂdoq& rzm,ymmd 2 py
ran- 4- car boxyl at e OO [127] Step 6
[1041\/%%%& (2-methoxyethyl)-4-( 4'-n1tro 1,1'-biphenyl-4-yl)-4-oxobutanoate
[ 2- (4-Dbronophenyl ) - oxoethyl%te&;ah aro 2H pyr an- 4-
carboxylate (820 lug, 2.40 ngnoly ard 42 nitrophenyl
boronic acid (481 ny, 2.88 ere conbined in a
dry flask under argon. T ] nL) and di oxane (5
nm.) were added, and p | uUCHON was
degassed for 30 m s by a fl ow of argon. The
degassi ng was céhhf‘.r‘ during the addition of
sat urat ed aqueous/-sodi um carbonate (6 nlL) and
[1,1'-bis(diphenprhosphlno) ferrocene] di chl oro
[105p %ﬁpg_d 50 hL 3diedk flask fitted with a reflux condenser was added ethyl 4-(4-

bromophenyl)-2-(2-methoxyethyl)-4-oxobutanoate (1.06 g, 3.09 mmol) and 4-nitro-phenyl boronic
acid (0.62 g, 3.70 mmol) dissolved in toluene (30 mL) and dioxane (8.50 mL), followed by addition of

saturated aqueous sodium carbonate solution (8.50 mL). A thin-gauge needle was inserted into the bi-

phenyl

phasic mixture and degassed with argon over 30 ‘minutes, at which point 1,2-bis[(diphenylphosphino)
ferrocene] dichloropalladium(IT) (0.13 g, 0.15 mmol) was added, followed by an additional
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conpl ex with dichl oronmethane (98 ng, 0.12 mmol). The
resulting mxture was then heated at 85C for 16 h
whedoanesst was cooled to rt. Water was added, e US1v64/014036
aqueous | ayer was extracted twice with ethyl acetate.
The conbi ned organi c phases were then dried over
15 mmnmyqﬁds%smg; dlibe magtisn fngxtere avastheated aERE fatl @ 8, auA hep the resulting
| t BT RULAe{(F5SHL ) and
dark: Bc?lorﬁ? %gﬁi%ﬁ ﬁ?%?%sg Jlg&rﬁ({ t%%%é dnﬁgvsge (%Eltegﬁﬁ Véﬁa? o ﬁ: é’}' )an
saturﬁtthgqhem sidamwhhmndamtnom (7afrilgr dheveydnyvere separated, the aqueous layer
was ext%cé?d&érrcf Wlt et%\ﬁll ae][ate gp@ﬁﬁ %k fh% c¥hbiz &i’ or anic la; yzers were n\;\éashed with

ran ca r ate
sature?t@f%quedll@Sd\iBIm oride cingion (03 ried 988 a@yd(owagnlamwmlfate and

ﬁlteléﬁisz va NH%I} u%’g 1‘%) e’ﬁte%{’ % nz‘ssll,Zc% g‘bg'fiﬂn‘%tg%_ %)n%eéh%fﬁc]gz% X%‘%O’, leavinga .

dark d®Bov(rokil, tikd)was puriiied by flash thipma@g@phy((d:! hoxpny/ethyd agaty, ghen 3:1

hexa&e;‘et acﬁ:eny&x&h% F%Jc%eé’eﬂ{ o%c%ﬁitelﬁﬁgi;a% 12 2- Iéletho ?t]aa%l)-4 (4’-111tro—1 1'-
blphémwmaﬁ@m@tanmw@@@%m LpM@;et Smep. 3? Huﬂ;cm/a3% & (MPF B nH NMR

00 FaBPRE) 127 6301 S05) SR 4950 S0 Bt 194 G g O
(m, 3H)-21H(q,RH) ANG 74725 dy d Xy, 130 €d, CHD, 2433@;1 28B).25 mmol ) in 85%
et hanol (50 nL) was added iron povvder (1 81 9),

was then flltered through a pa
filtrate was extracted with gichloronmethane. The
conmbi ned organi c phases wey

sodi um sul fate and concg
met hyl
4-[2-(4' -am no-1, bhenyl - 4-yl) - 2 oxoethyl]tetrahyd
ro-2H pyran-4- E'ah'boxyl ate (1 05 g, 9 1%. LCMS ret.

I NI TR NE TR R

4-(4'2itrol)),1 —bﬁﬂa&@l—(’:-lﬁ)-4&>keﬁu)anoﬁe 218)4(§ 2.7P#mol) Bis6lveisy 8534-Hqueous ethanol

(24 r%@ fog%ve?d:lby(ag%m(néb’]f)l Tzf\{_f)ﬁqugo[%iggﬁroc%% ?Cﬁ% %ﬁu 1t01g EjléSéE{)f)ﬁniY ﬁ]?e%/

powd‘elr@m%n (©41.5 Iagnzm 0 nityol), additiphenyibn dixylrd warheaed/dt R5°C for 2h. Upon

cooligp AR SR RGN A AL RO & COEp g slice

resulfing iBlall \rmﬁ ﬂa'iﬂdulaﬁts &l pblar thatefial eihgltetonedo fThe yellow filtrate was

ot S e T et BB 9 o
acetai?e) aff&’dﬁﬁg bﬂh@]}@y(pt@pﬁiﬂﬁ 1 '(banh@ﬂyl-g-yl)lB(Z&ﬁet]ﬂﬂXpéﬂ)ylekolbﬁﬂanoate asatan

socysdi 1ot ad B e i 90 SARE e o e B0 115

1.33 sE79-TNEov&rpitd HPH)ESi0IE WasHRBI30 (J, 8., Bys ] 3aph4.16 ¢,
%)rgg{r?ato r@%%ﬁ& g ’§H)FI ash %I\/DHpuyggﬂg)to g%

3H). dilRgd: 25% 5§t(% 7&%&% B} 803 (G#Fyr d ' met hyl
ci s-2-(4-bronobenzoyl ) cycl ohexane- carboxylate (1.76
g, 42%. LCMSret. tine 3.40; in/fz 326 (MH);"'H NWR
(400 MHz, CD2C12) 6 1.35-1.51 (m 311), 1.72-1.86 (m
2H), 1.91-2.05 (m 2H), 2.11-2.20 (m 1H), 2.74 (m
111), 3.58 (s, 311), 3.82 (q, 1H), 7.62 (m 2H), 7.73
(m 2H).
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[133] Methyl cis-2-r(4'-amino-1 1'-biphen

yl ) carbonyl ] cycl ohexanecar boxylate O CO2Me H2N [ 134]
wE@p/1ssivet hyl PCT/US2004/014036

ci s-2- (4-bronobenzoyl ) cycl ohexanecar boxyl ate (1.76 g,

5.41 mmol ) and 4- am no phenyl boronic acid (1.13 g,
[1085. 49 mmol ) were added tdgﬁﬂaﬂgﬂﬁidry flask under

ar g@fethyl 192 2 Riko2 D108 —$ 3%oelilylic ntanddh AHILANNS

Na2CO3 EI% ni, n1no mere added, an resultrng
solution was degassed for 30 npn ~-°4@H3using a flow
of argon. Then [1,1'-
bi s(di phenyl phosphi no) -f el
pal ladiun(11), 1:1 CO"&L' J
ng, 0.54 nmmol) was afided and the resulting m xture was
heated at 85C fony (¢ The m xture was cooled to rt,
and t hen dlluted ﬁﬁth Et OAc and passed t hrough a

{109 étltlefg- %— - ro -EE)E 1 -f?—l Vog t e en[anecg%gge%[qu 30: ﬁ;y

aqueous Iayer was 37 WO 2006”1‘0‘: PCT/ US2004/ 014036
extracted with Et OAc. The cmnbln-d ofgani ¢ phases were
washed with water, bri € ) er anhydrous sodi um
sul fate, filtered and ed in vacuo. The

resi due was purifiedrby chr omat ogr aphy (Bi ot age

(1107’ f%g; %Qbmﬁb' ﬁlmﬁs@éastaadeﬂ%ﬁo%hae&@b AL, nhethyD EXRREorb-0-

oxo@hsé)cqumntaneaafbmlate 113.5G, p618 mypreldpspparedeas Yesaiibel by Brigin ebeb, J-

Iﬁﬁ(/@l‘%ﬁg g&é:y l523‘1(53/6(7?% 1@4?\;%11% &%ﬁbenkecr}e g%ﬁ §t17 6 nﬁd]c_)ffﬁga%%i}.%%%achon

mlxt@m co@p{) to OiC be!foij aglgm(um thlH{)nde (4{77% 33.7 ggno@)m/as ﬂelyvly added. The

mlxt e Wai ran‘e%é(gr a(?tbl)(f Eﬁy ?or.}& %’c rg' I_’9116 reaﬁt%g H(J%ﬁlga?l_% Slox%%r'%%ured into 50

mL ahﬂ&ﬂ () 1 Nﬁquec{uﬂ.ﬁﬁ}oclﬂbﬁ@ﬁcﬁﬁ?ﬂdluﬁble Whater (50 mL) was added, followed by

ethy zgc?tgt_sén@%gwgg}gﬂs LY sﬁ%&iﬁtjgﬁ?é)égpbts& );qhg{agers pere separated and the
aquéb\iﬂaye.r extractoll witiidddiidGal \eBicetide (100 L3 6ThelomBinsdbrigdnicdayedvas

Was]tebd \%&1521'!1:(114 8%}1%&1}1%%3 )%rg )élﬂlgzpc%g\ﬂ%(rééa%{eﬁar bo gnx.lé'lg%)gﬂs%gmm sulfate, and

conc%nt(dtd’dl Lﬂ&ér Iﬂgdusdd|pydsélﬁ thatetla b(rfﬁ)vrﬂc)lgwhldﬂwﬁ&m‘iﬁﬂd)by flash chromatography

(10: e( 2‘: é‘cat%g] %@) %ﬁ%&qul [’?’ﬁ‘é{) %‘V@ﬁ"’%‘%egg'ﬁ zsﬂopentane

carbbkyldteiase yAHSW cBktallinesbliat1.62tg, 836). 2Ol set. it 345 naiasn/z 324.8 MH);

i BBt chO%) LA L8 et ot oL Lo B et i s 21,

366YQ6H§ambmeﬂ)angmeg)phases wer e mashed with water

oro
N1 or omet hane (442

S|I|ca gel chronatography (Blotag- quif|dge) eluiing
with 10% Et OAc i n hexane gave

trans-(trimethylsilyl)eth ’
2-(4- bronnbenzoyl)cyclohe« gcar boxylate (2.44 ¢
n"12) 8 -0.01 (s, 9H), 0.85

37% . 1H NMR (400
(m 2H), 1.45 (m_3H .73 (m 2H), 1.90 (m 2H),
2.18 (m 1H), 202l_’ﬂ (7Y 1H), 3.80 (m 1H), 4.05 (m

[112%@[{%% 138 166 mp 25) c%ﬁasﬁ @ édimh%'ﬂﬂux[c%ﬁiellsek %ﬁdﬁ&ﬂh&ﬂ 1'[2 (4
trans- -(f rono enzoyl ) cycl opr opanecar box
bror@phel1y0@a@|eshyl]cyclopentanecalboxylate (1.58 g, 4.64 mmol), 4-nitro phenyl boromc acid

(0.93 g, 5.6 mmol), toluene (45 mL), and dioxane (13 mL), followed by the addition of a saturated

aqueous sodium carbonate solution (13 mL). The mixture was degassed using argon and 1,2-
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Br \ [138] cis-2- 4-Bronobenzo)cycl opropanecarboxylic
acid O CO2H Br [139] Step 1. To a cold (0C) stirred
wa@eddtipesal of br omobenzene (9.09 g, 57.89 nmol ) P@ndsS2004/014036

A1C13 (18.36 g, 137.84 mmol) in dry DCM (150 rnL) was

G T oLl SR SRy ey o

by arf Qfitichall BYBinutder Radsking, Bl tBOdeeb # ie@ E’eamﬁﬁa riiker waShdMad to 85°C for 16
2004/ 100881 PCT/ 2004/ 014036 C}?E %to ice-C
2

b. TheaeBr RO Ry cacBprmissHRrasARvaToe &P s ddied ety

aceta?e%d@)tlh]grhna\@a%lra?tgd &8s Eium é}@dﬂdghdl‘tiﬂoﬁﬂm@ﬂg Thela e?s)ﬂ%r@
were sep ar at ed € aqueous %‘er was e tracte

SepaTES b RO BT @araet?@t&ﬁﬁedv iekscigle 9 s acqmbmd
orgalﬂ@fa%‘ wa%éﬁ@d witl éaﬁlgat&%%ﬁeo{}bs%a% cﬁﬁﬁd&é@ﬁl@i&mm@h& dh&i over

cl s- 4- br onobenzoyl ) cyclopropanecarbox
anhys psdne(ggesggl Hlfatg sl filtgred ypdenreducedresgire hg@ L A ®/2 cm silica.

The £1¥6 %a%n%téﬁgﬁeﬂ%cedg%ﬂg leabinéa fk fddfbrovad'&],, that-wd purified
0 o LI oD B AW € W

by flggh g]@o@ﬁpgrﬂ).y ﬁ /hfx:gg@}ethw@f:ﬁ%;p hen 3: l/hexane ethyl acetate, then 2:1/hexane:

ethyl%'cectat% t& fﬁ’o% ﬁl@@ﬁqn[s%ﬂrﬂtﬁ)y cl '-@H)h&@ﬂ@-@g@[&@&Hﬁ}%ﬂrcﬁopeﬁkanecarboxylate

. To a sol ut
(L6 8 ) (bl n3 54 byis pé1-65b Qe LENMBAN MHAGREL) & 156-1.85
o d d,2
et 2B TR ARG oo gty o 10,
8.06 (¢4 21), kB i, dlbxane, 3.50 nL). The resultlng solution
was stirred at 40C for 3 days, and then evaporated to

LAGE i ! hedbbyidid ash
sERRISE B ANECR L %%’%8@45?’a§%§’e§%ﬂ§éﬁnng i 5%

ethyl acetate in hexanes to af§d?
ci s-2-(4-bronobenzoyl)- cycl opjopa
g, 99% . 1H NWR (400 MHz,
(m IH, 2.34 (m 1H
7.65 (m 2H), 7.89 ( PH) .

4 Bronobenzoyl)c%qg-- gpanecar boxylic acid. O
' O~", "' COOH Br 43] Step 3. Methyl

[114F iS&p 8- T4 2 byoonD lﬁesrkzﬁ])tydi )vmya:feﬁpx apdevsg avabaddpd aetbyl(140-(8itro-1,1-

di s
N
ethac® @stmm;foumaaw Béditasof 8 N atqn@xds mdro@ﬁl@ruf oid Shufay@.20 mL) and finely
ol vent ved rot ora t

powsige ) Gl G Samaiberte ot ab e el PR A 2 on
coolﬁhg d@daﬂ@y aﬂdmbt&feadtlhﬁ midirelivhy/filteted pitiet redided pmssatﬂtkn‘om@tﬂe:m
Ceh‘q;@? m %ler}:g,?‘fn 8 g,t(lc:i?%%lﬁevg Ergxgyéz‘r%zgfa eI é@ on %?1 esd r].“ile yelloxg fiftrate
was BinosiRe MRt nLauced ﬁiﬁsrsﬁhﬁ,a&ﬁllmg oxsplid thataveis d;t@lﬁtﬁdl@ltky 20 IE’]L diethyl

LC- NS5 51,. 270 ' H 400

mqﬁzL kesousiio ?{fcg};l Tu%jgpf [% -(4 nong 17“%11@?{1%2 oxgetggj\/R

cycléﬂéhtanelarﬁ&y(afﬂ as Lt tankoXD(1 20, 781%). LA-N844t. ti‘vmml min, m/z 338.1
o AR b S CRENE Y s CYE G PREIRANGE AL BOK o AlPas (m, 2 1), 3.44

(s, 2H), 3.67 (s, 3H), 7.40-8.10 (overlapping signals, 8H).

ar%oxylate (10. 34
.39 (m 1H), 1.82
3.54 (s, 3H)
[142] tf ans-2-
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O Br [145] Ste a 4. To a solution of
trans-2- (4- bronobenzoyl ) cycl opr opanecar boxylic acid

w@ 2004300381 32. 59 mol ) in MeOH (200 nlL) was addedr/us2004/014036
2, 2-di net hoxypr opane (10.18 g, 97.77 mmol) and HCl1 39
WD 2004/ 100881 PCT/ US2004/ 014036 (4.0 Min dioxane,

[1154. 0 ni). The resul ting IfermedisfeByas stirred at 40C

(Bi ot age Fl ash 40M using 15
hexanes to afford nethyl
trans- 2- (4- bronmobenzoyl)c
g, 83%. '"H NWR (400 MHz,
2.37 (m 1H), 3.21 (&
2H), 7.90 (m 2H). IntermedlateJ Met hyl
trans-2-[(4'-am HeN1, -b| phenyl - 4-yl)

[116F onyl Leyel gpropanecarboxylate O "\ CO2Me  H2N /

trans- 2- (4- bronobenzoyl ) cycl §bbsopanecar boxyl ate (1. 33
g, 4.70 mmol ) and 4-am no@ nyl boronic acid (0.98
g, 5.64 mmol) were conbined in a dry flask under
argon. Toluene (25 nl), (10 m.), and 3 M aqueous
Na2CO3 (7 mL, 20 mmol) were gdded, and the resulting
solution was degassed for @0 mnutes by using a flow

[117? tearlggﬁrea]hgng EF 0 pa a.f% g)(hq n_? P?{Wd %9?§ n‘gqr)as slowly addedtoa

stirrei sudpbmro@wémﬂladreuS(p:B@SBmgcar@mdte (Ini¥cd, 3- 45\@9105@@1%5&120% @fﬁ ¢hl),
followeg P&(%ﬁl%ls{ﬁ%téﬁyg (_{M¥ 4}5’?&1{1&? gm?‘&rt gfg&tﬁigﬁaﬁh%eaed fjo-p?h The

S CcO0O0 Et CAc and
inorpassd‘d wetertoangémaveCoy ﬁktre’r@qn)an@a@shed[ﬁéh arglope and thgy§ltrate was dried and
t
ol BRI 0 LT 405 i e
next Sep withmubfurtbet porifiyatione chmssm/s 146(VBT Wild NBER (F00 Mfwaﬂeclz) 5 11.70-

180 W%o%%{é%ff‘&% ggs 3?’%%% gﬁ{)’rﬁg&fe& (leiugegagv\gﬂs( Eh? fe |r :S

by fI ash chromat ography (BI ot age FI ash 40M USI ng 33
h svden 1

apecar boxylate (7.7
?Cl 2) p—~0. 68 (m 211),
.65 9s, &), 7.68 (m

trans 2-[(4"-amno-1,1" - Tpohenybr_l4 yl)carbonyl]

cycl opr opanecar boxyl at e q 6% "H NWVR (400
MHz, CD2C12) 8 1.60 ( ngg\ "{3m 1H, 3.22 (m
1H), 3.73 (s, 3H), 6.80 H, ¥ 51 (m 211), 7.68
(m 2H), 8.05 (m 2H). InterrrediateKl\/lethyI
trans-2- [(4'-am no-1, 1™obi phenyl - 4- yI)carbonyI

[119&,@,%;1%5 % P box){ ?%%1 10, TFoNVE ad Bl A it R 22088 ) and

cooltd RAEEC- ﬁ%u@ﬂﬂﬁﬁb enyply B pemt) ©iinhany eas dided/dropviges ardl tie solution

I H Br@F EO t col 08’ Stifr
was i o OF 1By PO BRI LG G U g gl wes e
as a ANGHL3 in tetrahydrofuran (1.5 mL) at -78°C. The mlxture was allowed to warm to -35°C and
stirred for 1 h. ferz-Butyl bromoacetate (1.58 mL, 10.7 mmol) was added neat at -35°C. The mixture

was allowed to warm to 0°C and stirred for 2 h. The mixture was stirred at 1t overnight. Water was
added at 0°C and the mixture extracted with ethyl acetate. The organic phase was washed with brine,
and dried over sodium sulfate. The crude product was purified by flash chromatography (Biotage
Flash 40M, 6:1 hexane/ethyl acetate) to afford methyl 4-(2-tert-butoxy-2-oxoethyltetrahydro-2H-
pyran-4-carboxylate (1.12 g, 56%). LC-MS ret. time 2.47 min, m/z 258.7 (MH"); "H NMR (300
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(19.41 g, 145.71 mmol) in dry DCM (150 nL) was added

cycl obut ane di carboxylic anhydride (7.35 g, 58.28
wona)ioos§he reaction mxture was stirred at i trPEDUSB04/014036

days. The dark-red solution was then poured into

ice-cold water (120 nlL), and conc. was
MHz, @&MS 1'BR 6, 21, ugz -1 @220 % o), ag@ &@”%12 Ao 80 (m, 28),
ol AWer was extracted with DCM and then the
37O(S %%lnegqg?géﬁﬁc phases were extracted with 1 N
aqueous NaOH. The aqueous | a er was stirred at it
)k e i Feelifdeed by additi on of
conc. HO to pH 1 5 extr@mkﬁd with EtOAc, and the
conbi ned organi c phas shed with water,
brine, dried over Na2S @ﬁcentrated to give
trans-2-(4- bronobenzoyl )cyc] obut anecar boxylic acid
(8.20 g, 49). 1H NWR (40 : CD2C12) S 2.20-2.44 (m
A4H), 3.67 (m 1H), 4.21 (m 1H), 7.64 (m 2? 7. 80
[121] (S®p R Ib)a. sofutddnldf nNBWh@/{Z -tert-butoxy-2-oxoethyl)tetrahydro-2H-pyran-4-
carboiiylrt%i EIZI]Z , br o onkglg%%n%t%%fel (99 %?%&éﬂﬁ%ﬂ@org%@gﬁﬁmd% 0 mL)
and tltefrél;ﬂ]fsmgsc(hdloh) wambemtmyﬂox) Ty chemuuiawe@aP%@Wﬁeé ugger ggduced

preSS\% E) &@F%[%ﬁoe( )}%xlycggr;tg)nﬁl)t(ztgahg@gjﬂ(é/gag- - lﬁ%feﬁéd@@%\%&:ﬁ)owmch

was ubdd if the dix0 xtapmeithopPiubherpyrificitie. AE€SMB rét ignedbB3upingt= HY;

s S o 4 et A SR LSBT 2571 o

2H), §. /268106 RsEE@L, aEhy ( Bi ot age Fl ash 40|\/p using 4 to
11% ethyI acetate in hexanes to afford methyl

4H) , 362(m 1m 3. 8(§W@m@ 424(m 1m 7.63
(m 2H), 7.80 (m 2H) . p#Ed3 t hyl
trans-2-[(4'-amino-1 1'-bj nyJ|

car bon] cycl obut anecar boxy at 0 1 CO2Me H2N J0145
[154] Step 3. Met hyl

s, Sged Pt i e P g s ‘f‘fﬁ] B Rl LT e

yl]acBR/20idi(%70aed, d.8¢ Qmﬁﬁ afld the sdEionmwak }tlrmé ptgt ©odrhi Heedsolvent avas then

remog 1% ln%?t\ga u&/gg%éotﬁgﬁ%@ga c&léﬁﬁge ane %ge% t1%% 0 avﬁ\}e)rrgeﬁléa s ?=&10r0—2—

oxoeﬁwx;lte&dm@dmeﬂeﬂytanmgcaﬂmkymm ONOSBSGR ghish wds fsed wBEuhficasion in
using a flow of argon. Then [ 1,1" 41 WO

mﬁn?%@@?lOOSSl PCT/ US2004/ 014036
bi s(di phenyl phosphi no) - ferrocene]dlchloro

[124]3Meﬁ@ﬁ4 MB)QmO}Dh&WDmeﬁ Tgttahydoo-2HHpmme shifborrydatq
ng, 0.42 nmmol), masdeded and the resulting m xture
was heated at 85C for 5 %Lwe was cooled to
rt, diluted with Et OAc &™Mehr ough a Celite(c)
pad. The sol vent was renove otary evaporati on.
Wat er and Et OAc were added, Oa e aqueous |ayer was
extracted with Et OAc. The conblﬂed organi ¢ phases

[125@% ?ﬁ 5 Vg3 Qchm%Eﬂn%@}fﬁr(z cﬁl%fo@exo%&lﬁ&mﬁy&B-ZEWﬂlQidﬁaoxylate

tered and concentrat ed In Vsﬁklatooc Was

(106Tih . Smersoland braamsbgrarie(i &g 21 mimaedhin dishlgrmetigredh
adde{i1 BuaLA echﬁ; ??Q 95 %OM éhﬁ‘lﬁlbﬂ 9T cd-Ratd HAth B YdmoRERina tif réddtion

exane o
mixtire ans sth:e[l a4t fonki In d:hy nggxtm[g,vyﬁ ey paoledgt § C and quenched by the addition

of 1 ﬁﬁ{&%{;ﬁ{ 1(Jnca§& %g@ i t'ﬂ)l? ﬁj‘}%&g Ay éx@xtaﬁecf ﬁﬂﬁﬂch%ron(?&ﬁﬁae ah@&hYSombined

CD2C12) d 2.13-2.36 (m 4FD 3 60 (m 1H), 3.64 (s
1H), 4.24 (m 1H), 6.73 (m 2H), 7.43 (m 2H), 7.59
(m 2H), 7.88 (m 2H). [155] Internediate L
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Met hyl trans-2-[(4'-am no-1, 1" -bi phenyl -4-y1) carbon
yl I cycl opent anecar boxyl ate O CO2Me H2N [156] Met hyl
wo e@ya6088t ( 4- br onobenzoyl ) cy~gl opent anecar bo&yPeEr/@S2004/014036
CO2Me Br \ [157] Step 1. To a solution of
trans- 2- (4- bronnbenzoy“)cyclopentanecarboxyl|c acid
orgaifi@ pligrsag wegs &2igd oyareidjuni syifie.CFhe(crsle majeriglres thgd petified by flash

chro%litggg;kl}??%ﬁ%g? %&%@;ﬁ (2(111h8§§16)gﬂ1y1]a§et§55 tghf@&h e Cil-['Z'—qﬂf-bromo—

resultin Sol uti on
phenyRx3- osoqthyﬂ]éaﬂralasﬁr%ﬁ@mﬁﬂmgwla@r(aoq "8} 6V oMt tedting2.76 min;

s SRR TR EBB MO0 S, i PO 41293 g

3.64 €4 BiRf), 3.42-817a e, 4H), h¥XE¥B, 1Y (&f2r d net hyl
trans- 2- (4 br onobenzoyl ) cycl opent anecar boxyl at e (1 62
400 [

[mg :

2. Met hyl
t rans- 2- (4- br omobenzoyl ) cycl opent ane®ar boxyl ate (1. 60
[127g Ste 61ﬂ/I ). @fnﬂiorﬁ’oph JQQQ&]&HM te &&Qﬁ-p%h—df chrboB1atd(820 mg,

were conb in a ask under argon
2.40 Tshabeang 4m2rov@nzb®4qnm@sﬁ8 1y 2 @ézr@@@/vmm@g@me@ p. dgy Hlask under

argoﬁz-t ﬂﬂl&é &O'Hi)’an@ﬁgxa%e M Iﬁ]g)l-{%i’éjﬁidwm i(eﬁtlt!x:i% sQﬂiblonzvﬁas degassed for

and resul t1ng sol ution was degassed
30 rrmtes @m a ﬁlpw Qf @gorb;lhe d¢aagying wap enptiged dpingrihe apigin pf saturated aqueous

sodivm &5&5@(@&?%{1 Pﬁﬁﬁﬁpﬁ&%m%ﬁﬁ@@&ﬁﬁ&k}ﬂl&m a‘Iladmm(]I) 1 1

pal | adi u | ex wi | or onet hane

commpigs v o Rigme 1 uaiincl b PRI IE R e at 557
for 1‘6@%6%?@51% N c@&le@t%@t fv@a{terje@s Raded BB Ik ¥4 Ia\/}ﬁswa% QetRAd tice with

Et OAc, and passed t hroug

ethy]@ptptpe"(]pe) coglg@ed qrg@n%@awé HEreHisa dfl@ﬁl\c;reqa]h}ﬂyoqs 6@dé1}1§, sulfate and

conc%Yt?aEé‘a Faddidr Rduced PRt Ste. qiﬂgreﬁht%creéﬁﬁl% @vaé" d B}nﬂiasﬁ Hﬁomatography
eous | ayer was extracted w

(Bw@s@@ﬁihé%wés et ecltedieae g %fﬁr%%t@fl & [%ﬁ ol *’18]&6@14‘3’1) 2
oxoé&i{yﬂfeu%%bbdimyﬁm%@-%y&ayﬁw (ratBg, 7594). tier-Prb ragine 3 03 m/z 383.9

oncentrated in vacuo. The residue was purifi
ORI Ho Ry L6 OB AT ALHO 200, THidg & 3868
3E&?§g%§&3¥%%@ﬁ?gﬁf§%¥g7??&ﬁﬂ§)ggzﬁ{4 yI)car%%Lyl]
[128F XEHRR 2. -%%BHQXM
(m 1H), 3.85 (5
7.51 (m 2H),
I nternedi ate M
(R, R -2-(4-Brono-benzoyl)-cycl opentangcar boxylic acid
nethyl ester O OHO CH3 Br (R R 61]
[129§ )StcpVIC [To p sttt hethyldi-Ran aitoy], 1'Gighenyti4yDoore tthylltetmbydee-2H-

pyrar%arboxylate (1.24 g, 3.25 mmol) in 85% ethanol (50 mL) was added iron powder (1.81 g),
followed by 2 N aqueous HCI (1.62 mL), and the resulting mixture was refluxed for 2.5 h. The
mixture was then filtered through a pad of Celite® and the filtrate was extracted with

oxvlate

3. 44
84 (m 2H),
[ 160]

dichloromethane. The combined organic phases were then dried over anhydrous sodium sulfate and
concentrated in vacuo to afford methyl 4-[2-(4'-amino-1,1'-biphenyl-4-yl)-2-oxoethyl]tetrahydro-2H-
pyran-4-carboxylate (1.05 g, 91%). LC-MS ret. time 2.20; m/z 354.0 (MH"); "H NMR (300 MHz,
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OHOOO|[162] Step 1. The anhydride

tetrahydro-cycl openta[c]furan-1, 3-dione (50.0 g, 356.8
wonwk/10gsepar ed as descri bed by WI keni ng, etPat/us208y04036

Comm 14(3):227, 1984) was dissol ved in nethanol (250

m.), and the n1xture was then heated at 50-55C under
CDOMNRS 1.657-1.66 fm, 2KUR-or(zi, 918), 328 60D - Pl sHBr 34471 @ratB), 646 (d, 2H),

74zg§gﬁ¥zgyg%%%%9§§§gs drs renmoved by rotary evaporation,

ied in vacuo to afford the
desired product as a colorless oil (60.0 g, 98%. 1H

[130NMR (CDC13) 6 3.65 (s, Smmﬁ.l_@ﬁg (m 211), 2.04 (m
Q; rbo% i[9 ﬂ)ﬁ necarbox latei q
@éM@OSSl

qutlon of the
), SOCl12 (116.3

nmet hyl est O O O CH3 Br 43
PCT/ US2004/ 014036 [ 164] Ste
nononet hyl ester (92.0 g,
m., 1.60 nol), and D ' m. CH2Cl2 was
stirred at rt overnig nder N2. NNR anal ysi s showed
I|ttIe starting Wat’ertval remaining. The sol vent was

o i ROXYIRE i o resi due was
dlssolved in bronnbenzene (337 60plle 3.2 nol), and
Al C13 (142.5 g, 1.07 nol hen added portionw se
at <5C. The reaction m m d dark brown, and
was stirred at <5C fg uno. NVR analysis t hen

showed little startlng naterlal remai ni ng.
(132} Steptli die arﬁpbutlm ef ajga-(4-bremolksngasilyl - @@iﬂhe%ﬁnpwwxth_amd (40g,

12. 858& Lﬁ/feo t| j p%@ %dded B AR HBSpropaidqd o1 Af foess rinﬁﬁ) and HCI

e was 10 m nutés, the aqueous (to
(4.0 lvhn}aelnoxm 120 pdy alkesesubiing solusion wes Eeredwit4° S 6w 3 r@EYSE%ré& n

evap-gﬁiedQ§ ngl %@ O Ga rfé J!es?t}ﬁg Ky2is ﬁ@[ﬁd%%@ﬁ@hﬂnﬁa&b %f@h $(Bibtdge Flash

sat ur at sol ution

A0MY péiegl ©\08s ethd28tae irFksepato Béﬁbr%le@tbiéms-%ﬂubramybeh@oyﬂ)ﬁyclohexane-

carb{)&?m%%&gaj ﬂs(? @3389?1%%@% R824 @ﬁx‘?gﬁh\ﬁ\@ﬁ (M)%H? oD,CL) 6

1.35¢1m1 (D), 3 753 §6dm, ZH), 1.93:2073 ((n;ﬁzH)lz.u)z 20 Zmp Y, 2n74 _@H)lH) 3.58 (s,
3H)’42I":%88’ benz% %ﬂo] b n(}n Lo oy rrans 2

‘cyclo anecarboxyllc acid O O™H
[133F'M 8lo3 49-Qm£’ho-ﬁ °$ 19 Qfvo 1602 BredarihxyBe 2 MO )
wat er was 0 a solfution of ciIs-

6M91 i ¢ aci d met hyl
700 ni). The
erni ght. NWR

2- (4-brono- benzoyl ) - cycl opent ari¢
ester (166.3 g, 534.3 mmol
reaction mxture was stirr

mat eri al

remai ned. After ca. |l!D.oIvent was renoved by rotary
evapor ati on, the Nt ure was diluted with 1 L water.

[134&%1% ’i\?‘%@,\/@ N ?v %%baeg%%g%y\/\ﬁo Ie]xa%gr:clea@:irolx ?I 7? % 55413%‘;m51?and 4-

amirfpthesil borohio geidgh 13 g r6t49nmmaﬂ) Wem addeld to a bieanschry flakk under argon.

Tomg{lefe@g E’foit) ax%@;f’@gg@ §5§{P%a§% Jaoied EWEE%R‘{V%E)%m A€, and

resulllihg €clutiynevas I&a@S@d forROnmimats hyfusmg olfiverf ana Trepilhd'-i n

u the ire (131 392 '
bls((ﬁ@ﬁng&a ]%g&loroi) ggtl 1 omﬁ}:ﬁ Wi dé/%ﬂot‘%ﬁgthane (442
mg, 0524 mmo3) ol aﬁﬂﬁd ahH'I)‘.he ré&ulflg (mxturz I'vbas h&te@l&t BIAC foH)6 h. ITLEGnixture :
was ggrc}led’st% ]r't), and then diluted with EtOAc and passed through a Celite® pad. The solvent was

anal ysi s showed t hat

removed by rotary evaporation. Water and EtOAc were added, and the aqueous layer was

37



[167]
(R, R -trans-2-(4-Brono-benzoyl)-cycl pent anecar boxyl i c
w@eood/108800H Br (R, R) [168] Step 4. A m xtur ePOI/US2004/014036
()-trans-2-(4-brono-benzoyl)-cycl opent anecar boxylic
acid (114.3 384.7 mmol ) and
extrelcRYl w(ith)Et@ApH \erpetivipled breanig Phasesriesr¢ pashed With yoter, pripgrgrigd over
anh}JdH) \%E%g}l‘l glﬂ'éésﬁl@réd M%onclgﬁt?atc&%qiz Acud! OTQesregdﬁg\gé%rpuh@eé@ flash

pro sol Ut on. ution was al
chrogietograghsoiRligfageifiash 46Vpwsing 33te Hpig cybacatalgtin heXPh@to afford methyl

cis- % lg(%’s %(L | 499#)%&11 wl X%%o%glg%foﬁgmn&% 12[%@9 \Z/%, %BJ% S ret.

100881 P 014
t1me|3l’99vw?l.368(MH5) H&ﬁMRe(ﬁ@O leg(hlbz%ﬁﬁdﬂdé@ﬁ%ma 5HY 15 w& (tne 2H),

0 °o HP n
1'9031'45%“1’\&/ gflogpzaz 2 Xl e’ o S{(—)@/Se'nt Q @5%5%%{%&% 2H), 748
(m, BB 768 (B ).89nt, BHheating at 90-95C wunder N2. The

hot solution was allowed to cool slowmy wth slow

[135$tirring overnight. Thehﬂ.@g&di@]‘lrred was filtered,

stirred with 1 N HO (50 Quuagf4& (500 nL) for
10 m nutes. The organic ayer A’ s\@ng\rat ed, washed
wWth water (2 x 200 #f 2rd dyi ed over Na2SO4.
Renoval of sol vent gl in vacuo provi ded an
of f-white solid (80.57, . 7% >99% ee based on

[136§ hFor aaéohﬂalr@ trans-@t(h—rb%m %y?ﬁ/cﬁﬁ@ean&'ﬁfbf)ﬁlﬁ%dﬁﬁo g, 16.07 mmol)

anal yti cal col um, @%)Oth cont al ni ng
in DEM 6Y mip Ayes addeg Z#Lwn%ﬁthylsﬁlvwh%nak@ s S eemeh NV igefisfaioo-
pyridike &% g, 0.88 Bho?3: alﬂ@m 4f0% 24. ggemfn@?) Tﬁé"ﬁsﬂﬁ@ reactlon mixture was

i soners, respectivel spectira

stisp S PR Ao9b o REIRE oY aed. ! P CTHTE wey dlﬂl}t%ﬂq‘glﬂ‘zDFM "The aqueous

layepﬁvﬁ’é@ngﬁ&f-zﬁﬁdl ektrEY& AREDE AN GG EQRRBIYdI Beadfel fHaseh !]V@l%]wa(sllféd with
R) -t rans- 2- (4- Bronp- benzoyl ) - cycl opent anecar boxy

wateg @pgjbrifass fried opereghydreys @Qd‘mm s@fated]@erqu@nct @npsntrai[ei y@(}er reduced
pres&r@ pS1§ca g‘él %&ﬂﬁé@hﬂ@ (Biotage caﬁr1d§e) eluting with 10% EtOAc in hexane gave

|
tr ang—étpale‘(hg]@ﬂg)eélyl 5 iéb‘g ogomgﬁig%}ex%g%gq% atelé1 412 & M )I—i I(\:IMR
(4006‘Mﬂlz '@?_@g}fa(@& &, &), 389 @ 2Dl A5 (hﬂ3ﬁ$3Q mmDM) 18§ (m, 2H), 2.18

stirre rt under on overni anal ysi s

(o, i A On; 1D 55 ) i i, WY 25 A0 I 0 o (1
L) was added to the reaction mxture, and then

[zgoncentrated HO was sl oyfetmagged Wi th stirring at
<15C to adjust the aci dl't_f—'FI'<7 and a preC| pitate
was f or medlethyligps2d=bramobenzevhexe arbpxylate
the solid was filtered anddlnsed W|th vvater (200 rTL)
The solid was dried in yacug to @genstant weight, to
afford the desired pr as A [1ght  yell ow solid
(29.5 g, 92.5% 94.5%«ke based on chiral HPLC). HPLC
met hod: Chiral PAK Jih) anal ytical colum, 5:95

[138] RO M@ oteazdyh ofcloprpateadrtixplir acld. 1% TFA) 1.0 nb/mn
flowrate, retention tines re 10.64 mn and 12.98

mn for the (SS) and (R R) |] sone @Hrespectlvely 1H

NVR (CDC13) 5 7.82 (d, % 4.05 (m

1H), 3.65 (s, 3H), 3. 11), 218(m 2H), 1.90
(m 1H), 1.80 (m 3Hy 4 V\D 2004/ 100881

(1397 SHp4SARA 4618 1H0P Qirred solution of bromobenzene (9.09 g, 57.89 mmol) and AlCly

(18.36 g, 137.84 mmol) in dry DCM (150 mL) was added 3-oxabicyclo[3.1.0]hexane-2,4-dione (5.40

g, 48.24 mmol). The reaction mixture was stirred at rt for 3 days. The dark-red solution was then

38



[1711 Internediate N
(R, R -2-(4-Brono-benzoyl)-cycl opent anecar boxylic acid
wo eosos/1bos8yl ester O OHO CH3 GH3 \ CH3 Br ( Rr&)/US2004/014036
[172]

pour%l?v% et 00 Y orielt ] BE T ar T b5 ton phtined o

few Winpted bnd the lajedd Wavegarigd. anidiatiddik 10fer Fad @WadkdoRm OFM and the
l.sobut y] ene was then

co sul furic aci ca.. 2.0 g .
COmI?”?‘FErOEﬁ?HIS 8 SWGQ%‘?ﬁ‘Sg%i B rn‘?jmmﬂleéo‘{eﬁ@@?ga%{d cgppentrated to give
czs-le\’ll—bfohﬂoBeMﬂﬁ)c?(ﬂ)@r@ﬁnechrﬁo@ﬂc a&&@\@tgeas%)am-M§ ke thRashi A8 270

en irred at rt for 60 and_quenched_ b addi n
ol g i, 6 el RIS ol P (D S efani B 7.65
(1, 2EBYEI0 (ML ggseparat ed, washed with water, and dried
over anhydrous sodi um sul fate. Renoval of sol vent

(1401 RE8N1 &mmgmwemgmmfowemxm@ desired tert-
butyl ester as a clear oil mhlch solidified upon
standing (1.9 g, 80%yi el d). 1H NV\R (DVMBO-d6) S 7.90
(d, 2H), 7.88 (d, 2H), 200N q, ~4MMe 3.10 (g, 1H),
2.10 (m 1H), 1.90 (m ).50180(m 4H), 1.30
(s, 9H). [1731 Inta&rmediate 0 Methyl (1R 2R)2 [(4

[14 lﬁ_g_rb 9- o3 sl)lut%n 06 %%@r%ﬁ%foi/ﬁ% o)p%o% Ee%ﬁ%!))lycfx a018 eﬁ)nét g,

36.6pmmol dr Meﬂ?Hi (@ﬁhph)s\ma}d addedalrilidetiOxypripase (4, PIL.FO fnhidhland HCI
4.0 I?.ltlﬁ 810;(ane | yn goi‘}%gesﬁﬁ)ing %&)lgﬂ?on(vga%)stn%d at 46@8&? 8aryo,f and then

uor oani tetra
evap¢ratsd tol Jryzesd Tholreselting fesBluerivys purl\ﬁaébjsﬂi@wcbmmd@gldp]w (B10tage Flash

4oMflsble % 24 G 4 GuRANA S thyd e lens e ol RE T
cycloperpascarboxathtafl 034 g, WYOr KL HIMR (400 MHYIODIECR)D W8 fm,aEhyil.82 (m,

o ISP AT P

(142} )}%d- 550 0E S A0S S AL ULALE SR um carbonat e
fate. The sol vent

vvas rermved under reduced c'* essure to afford

2-fluoro-4 46 WO 2004/ PCICOSR004/ 014036

i odophenyl f or mam de ag \fhite solid (3.32 g,

7% GCI\/Sret ti e mn, mz 265(M) 1H NWVR

é% CDC13) 8: 7.37-7.51 (in, 3H), 13 (t, 111),
[143] St (lglethﬂ}cﬁsa (ﬁfmobﬁ;gpﬂ%yclegm)anecarboxylate (10 34 g,36.52 mmol) was

dissolzlEa m@[&d}B( 106 {nﬂp it ther (50X, By 3eBRIN2DH solution was added. The reaction
. 1" -Di P - 4- IJ ar bonyl cycl opent ane- carboxylate O
MiXOEJFRRS 1rrg§;{hI %{Iﬁ CI‘% ays. Solve was removed by rotary evaporation and the residue

was dissolved in water. Concentrated HCI was added to adjust the acidity to pH 1. The precipitate

that formed was collected by filtration and dried in a vacuum oven overnight to give trans-2-(4-
bromobenzoyl)cyclopropanecarboxylic acid (9.43 g, 95%). LC-MS ret. time 2.51, m/z 270 (MH");'H
NMR (400 MHz, CD,Cl,) 6 1.68 (m, 2H), 2.38 (m, 1H), 3.22 (m, 1H), 7.67 (m, 2H), 7.90 (m, 2H).

[144] Methyl trans-2-(4-bromobenzoyl)cyclopropanecarboxylate.
O

: JL WCOOCH;
Br

[145] Step 4. To a solution of #rans-2~(4-bromobenzoyl)cyclopropanecarboxylic acid (9.43 g,
32.59 mmol) in MeOH (200 mL) was added 2,2~-dimethoxypropane (10.18 g, 97.77 mmol) and HC1

39



H [177] Step 2. To a suspension of

2-fluoro-4-iodophenyl formam de (5.11 g, 19.28 mmol)
woeegpabesacol at o) di boron (4.89 g, 19.28 nmol ), POI/ASEOUM4036

acet ate (5.67 g, 57.84 mmol ), and palladium acetate

M , 0.58 mol) |nNI\I-d|rrethyIforrramde(125 m.)
(4.0 \}hi dwmﬂ e peb Emﬁgpsuhmg snutiop asgirieil AAORS oveTthght rapdithen eaporated
to drifhest. Ut r88int R%Humgﬁl‘?ﬁeﬁtby 0 ctmﬂﬁla%gﬁphﬁiﬁo%ge Bhe, 40M) using 15

m Xt ure was CoOo

to 25(°/ﬁzeqhyLa2€=tf{tq mmemef’de Aoy methylor @p:réﬁﬂémm&maﬂwmmor(a@ec@boxylate
. 0%@
(77ge8t3r/gk| s(tr |(p%eny gﬁ%ﬂ 5|1n6e Izﬁ)é u %OI)H)(%?B% H) 66%@ 3H),

7.681ero2 ), 7.3@n, @& um carbonate (9 43 g, 28.92 mml) wer e
added, and the reaction mxture was then heated at 80C
or 16 h. The m xture wa oled to rt, quenched
146} th vvater extract ed wi tertm}ﬁ'ry#—‘gcet ate, and dri ed
dMeth 1e-2y{(4'-3 inhlendidey]) Golbonghityclopsphinenrboxylate
rermved under reduced pressureoand the crude product
was purlfl ed by flash chrormt grap%g) Bi ot age 75)
0 et hyl

2-{[3‘-f|uoro-4‘- (fo nyl

1' - bi phenyl - 4- yI]car | }Cycl opent anecar boxyl ate (4.6
g, 65%. LC—I\/ISrgI e 3.15 mn, "z/z 342.0 (MH);
1H NVR (300 Mz, 'BVBO-d6) 8 1.52-1.94 (m 1H),

[1471 MRhy2 1r@hs-2- mbrdlhbbgnzo?l)@glﬁl)@roﬁa%qe&agﬁoxﬂlgﬂ}: 1.3 g48;0 féi;noll) fa%d 4-amino-
pher RporkGie 02 Syl gy & Gy s Sy g 5 ),
EtO](Ig,O rg]l)lanf 304. a_@tiéoﬁsg\laz(%(llﬂ(y mI], i(7 Bimolykiehyddddd] fRd the resulting solution
-2 *-am np- 3. -fl.uoraQq- .
wes Gt e Py B Sirpa gy o e oen L alenistyligo
ferr%]vh;hlo??ﬁdﬂ@&ﬁﬁ(}ﬂ) ,3t leg@mplex Wath &cﬁl@i‘(ﬁﬂeﬂﬁﬁb (g83 0B 07 lmmol) was added,
uor o | en
and b T et LR B0 AR i3 eofed i e gfyed i
EtOAmand@bésah@fougIBaﬂfCﬂm e S Thakdb@ntGeR ﬁemovéﬂy 0thdy. edaptation. Water
th | t 2. h. .
TR S HE AT
phaseh m@W&dd Wﬂlh wattrebrine adnidd b¥ee arﬂ@dldust sy5d10ﬁ1 stilfee, filtorbdand civntrated

ted. to w addi t 0
o B S B e OB B 3 AR gz o 40
ethyltdoetnie e»dtexmetceaffoﬂd?mml 200:41- (@88 - RCTHipiS20 34/ o8&y 8-

cviip RS HBL RG “AERIS o 2 61 8 6 o2 4P
3.22 $0) NBJH.73%a,3H) SO EC2H)N 7.5 BGh) QH), THE8 (&) 21)8.05 ¢uf, UHR Was

then triturated with ethyl acetate/hexane to afford

t hyl
[14sge[(4 - ani no- 3' - f | uor o- dutgrmediate Ko 4_y| ) carbonyl ] cyc
Methy) preini-241eH-amiad bR K Wipled vk 8yDeaib @Q%a&ﬁ%@@rboﬂt%
ret. time 3.00 min, in/z 370. OO(I\/K%O H NMR (300
Mz, DVBO d6) 6 1.52-1.84 Mo 02 (m 1H),
214218(m1H) 3.24-3 (m, 3.56 (s, 3H),
4.08 (q, 1H), 5.47 (bras , 6..84 (t, 1H), 7.34 (dd,
H,

1H), 7.48 (dd, 1H), 7.99 (d, 2H). [1801
Internedi ate P

4-(41-am no-31-fluoro-1, 1" -bi phenyl - 4-yb- 2, 2- di net hyl -
4- oxobut anoate 0 CO2H CH3 CH3 H2N
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F [1811 Methyl 4 [3" fluoro 4' (formllarnino)-1

1' - bi phenyl -4-yl]-2 2-di net hvl - 4- oxobutanoate CH3 0 O
W@200CHMSSCH3 HN HO F [ 1821 Step 1. A suspensi BOT/0§2004/014036

2-fl uoro-4-iodophenyl formam de (1.94 g, 7.35 mol,

repared as descri bed above)_ bi s( pi nacol at 0) di bor on
[149f B enzay A ic

Y ugeE-g: FaybEyclobiianesaboxyg &kt ate (2. 16 g, 22.1
m nol ), and palladlumacetaje (ég% , 0.22 mmol) in
NN- di et hyl f or mam de (50 rrL wasdégassed by bubbling
a flow of argon throug : ure for 30 m nutes.
The m xture was then heqted at~80C for 3 h. After the
m xture was cooled t¥ rt, met hyl

[150F Sed 1 bTOIONHENY) tirrdd Qﬂﬁbﬂﬁﬁﬂﬂ&hobénzax@(hut?& B@Ad mnfdd). aad gICl

05z e S o S D R AR 2 B .
58123 rndT)T0th) reseoR nelekdRayvas ed bifvefor anki Die dnkx:tedl scdutiva svas then
ated at, 80C 6 T ool ed .
pount e gl it S OVEIS 1A, DD S e R ied o
a fev%é\lnlnhtgﬁ &Hb}éhue%ﬁéélﬁa?dr a8 actéd’bﬁ'EFﬁDIEMJ and thea Xiicrcamb®edvapamic phases
re oV odl u e. m xture
ey B S Bt B o e o0 gl ipagin
was mtﬁﬁefdl b@ddmzorf dfasde. :?Erto @tl@géﬁﬁhﬁ \@ﬂdﬁmgﬁanlﬁhmhmﬂaﬁéd orgamc
. cetate exane 0 r net .
phasis foss vy B e Pt eanen b0 e BT fivg e -
bronﬁibéﬁbﬁ)ékcwmta@mmﬁ@aa@ 101, 29011 m%modmﬂmmetz) § 2.20vR44 (m,
?é}i g NVR (300 MHz, 48 WO
4PD§(§64¥11%@8‘8%1 (ﬂ@%ﬁbﬁéﬁ@&’/ 470%’ %}1@50 d6) 8 1.19 (s,
6 :

7.56 (d, 1H), 7.69
ey '8.21 (t), 10.25

(s, 1H) [183] I\/Ethyl ' o_

4-(4' -am no-3' -fl uoro-

2- di met hyl - 4- oxobut anoé

[184] Step 2. To a on of et hyl

4-[3" -fluoro-4' -(forrTyI am no) -1, 1' - bi phenyl -4-yl] -2, 2-
[15281iStept2h {Fb a 4eluticolyd trm@h@é)rc(nlob@yo@)cyglolg@aqqqamtpoycylpqgmd (8.2 g,28.94
T o
dioxaiex QufrreLnde tdsadtingohtentasatioed:at giferrdars, angd thay ev(moéa?ed to dl’YneSS
The Al 16 AL b SR bl Shedfhadb rafit) (miordd pRULIAAURL & R 19

rated aqueous sodi um brcarbonate sol ution
ethyhdcxtite irchewarss torafardanativh tens@-(hibramayenzhy Ynyelatasereboxdptg (6.21 g,

78%2.21 ul\fngi dﬂbso Q‘f}%ég} $212Y8 @?,‘3?[?,0?]6%3,“ A4 R 3m), 424 (m, 15D,

“4-y1)-2

um chi oride”s over sodi um
7.635ml It 80 (ng@H).concent r at ed under reduced pressure. The

residue was then triturated with ethyl acetate/hexane
[153] Metifvhl oruweh-2aféd faynino-L. 1" biphenyl-4-yl)carbonyl]cyclobutanecarboxylate

4-(4' -am no-3' -fluoro-1, 1 blpb)enyl 4y|) 2, 2-di net hyl

-4-
Q!
Ao

[154] Step 3. Methyl trans-2-[(4'-amino-1,1'-biphenyl-4-yl)carbonyl]cyclobutanecarboxylate (1.25 g,

4.21 mmol) and 4-aminophenyl boronic acid (0.88 g, 5.05 mmol) were combined in a dry flask under
argon. Toluene (25 mL), EtOH (10 mL), and 3 M aqueous Na,CO; (5.0 mL, 15 mmol) were added,

and the resulting solution was degassed for 30 minutes by using a flow of argon. Then [1,1’-
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oxobut anoate (998 ng, 89% . LC-MS ret. tine 3.11 mn,
na/z 329.9 (MH}); 1H NMR (300 MHz, CDC13) 8 1.31 (s,
wek)o4/ 13888 (s, 2H), 3.66 (s, 311), 6.84 (t, 1HyCT/US2004/014036
7.21-7.35 (m 2H), 755(d 2H), 7.93 (d, 2H). [185]
Intermediate 0 Meth
blS((hPh@nb’lphﬁFﬁhH@) @Ho%@]ﬁxymlp patladising§ Rl hif [complex witlpdiohlgroppathing
(343" m% 8. QQﬁ’Hoﬁn@é%tagdedQnmg 'r’ésﬁ“%ﬁ tuge wﬁ%&t% 85°b]f§16ﬂ6h The mixture

0- 2- net f or mam de

wes pariso @td@pteqwﬂrktw prepassediibzongh aﬂg@n@ @]5‘& fra@sownms pgaoved by
rota:g ﬁp&%&&# rv@atér'aH& E@Act\&ré daty, %ﬁﬁﬁé eléQ&ﬁs BDGVRs EQFacted with EtOAc.
- . LGMsret. tine 2.43

uor o- 4-1i odo or mam :
The pgupbinegorgame zhe@esgmzq\xasm WNRvgtg Oingdried ovonahy¢reys sedipm pulfate,
ﬁlter@:& and%tﬁoent?ate%gn (769:90 B tasidud \xé%pl_v%ﬁéc?bg(fmsh aﬂ'&ﬁatoggap%f} (lﬁ1§tage Flash
11), (s, .49 WO 2004/ 100
40Mp>®p1gjgg@@2% gtj};q]@g@ate {ni@@ne to afford methyl trans-2-[(4'-amino-1,1'-biphenyl-4-yl)-
carb%@rgl %Ho%u&r?écarg&&[a@’(b ng %3/3 3¢ 'iUPé Y hm; 2 Su-hi 9%%’1% NMR

hyl - 4- oxobtt anbat e
(400®1EDB—|3?1312@18)9‘3 2.8 @, 4HnBH0 (g lé{)n%@ﬂl (atlél) Miedt (plr Hhas &3 (nhyH), 7.43

[ imlar to that descri bed above for
(o, 4B 1% b, P53 h

[3'-fluoro-4"-(fornyl gn bi phenyl -4-yl]-2, 2-
1 Sﬁl met hyI 4- oxobut anoat ew%&r‘%{. t| ne 2 78 m n

1.13(s, 6H) 222&228 (s 03H)Cﬁ' 6(s 2H) 3.51
(s, 3H), 7.29 (d) & 7.40 (s) ( (d, 2H), 7.90
& 7.96 (d, 3H), 8.46 (d) (d) (1H) [ 190]

Met hyl
4 (4" -am no-3'-nethyl ' - bi phenyl) -2, 2-di net hyl - 4- ox
obutanoate CH3 Q\@&€H3 CH3 H2N CH3 [191] Step 3.
Thi s |ntermed| at e Was prepared by using a procedure

[157] Step 1. To a solution of #ans-2-(4-bromobenzoyl)cyclopentanecarboxylic acid (2.0 g, 6.26
mmol) in MeOH (70 mL) was added 2,2-dimethoxypropane (1.63 g, 15.65 mmol) and HCI (4.0 M in
dioxane) (1.0 mL). The resulting solution was stirred at 40°C overnight and then evaporated to
dryness. The resulting residue was purified by flash chromatography (Biotage Flash 40M) using 7 to
11% ethyl acetate in hexanes to afford methyl #ans-2-(4-bromobenzoyl)cyclopentanecarboxylate
(1.62 g, 83%). "H NMR (400 MHz, CD,CL,) & 1.70-1.95 (m, 4H), 2.08-2.21 (m, 2H), 3.40 (m, 1H),
3.64 (s, 3H), 4.04 (m, 1H), 7.64 (m, 2H), 7.86 (m, 2H).

[158] Methyl trans-2-[(4-amino-1, 1’-biphenyl-4-yl)carbonyl]cyclopentanecarboxylate

[159] Step 2. Methyl trans-2-(4-bromobenzoyl)cyclopentanecarboxylate (1.60 g, 5.14 mmol) and 4-

aminophenyl boronic acid (1.07 g, 6.17 mmol) were combined in a dry flask under argon. Toluene
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for methyl
4-(4' -am no-3' -fluoro-1, 1" -bi phenyl -4-yl) -2, 2-di nmet hyl
\Nodmmmmkatanoate. LCMSret. time 2.64 mn, mPer/BRBN4/014036
(M) ; H NVR (300 MHz, CDC13) b 1.31 (s 6FD 2 25
(s, 3H) 29 (s, 2H), 3.66 (s, F?
5 nfL)QBOHéIO IQL}) andB, M@ql(egus 1‘2425303 (3. 5@3(11_( & mgq}) wefelagéejd and resulting
solutlgﬂ %vg{ &ggsg@ltfﬁr 38 Mﬁ% usmg a ﬂow of argon. lTh%fl [1, 1)-bls(dlé)henylphosfqhmo)—

m no- di met

ph
ferrogendjdiohlotoweikediva(®, 1:CrEmpley @t@@leggé%e (éRﬂ e85 1 mEojgvas
addecﬁg%gﬁe]rgsgﬁﬁé mB&Erré Hézl%gt%é Qt%%ﬁ)r 1& i 9Be nYRARWas cooled to rt, diluted

with EtOAg) @ﬁ@ﬂsﬁdtﬁmyghi ax I@e@e@j@aﬁe Thgolvant ves FuoRpAt TR 43apORties-
Watepalﬁﬁ?Ag;,%rz %&B‘Ian 2 n(gl/lé(?ﬂ% f‘a]yer%a@ Rxthactedwith BREQS OB cbined

ronop di met Qé{ 4- oxobut anoat e
orgar(i@fH@ses mgte Waeileéwitmmt?r,)vrm% d@%dmvpreﬁehﬂ ug yesiuo Tkt fltprpd and

conceﬂgrate&) ln@% 119 resu’ﬂfetv@é ﬁ %9 ﬁ&sﬁtcﬁroﬁl%t%%raﬁgl (B%te@él FHHMOM) using

m acet at
29 tommmyimmmfwﬂnm @f@r me@ylrﬁ_a)mavé@ @egcabé eheiphsyyl-4-yl)carbonyl]-

cyclo%ere%neca% atgklﬁﬂ et E /a{ eg ﬁ éﬁg)é%?ﬁ% e‘? ﬁl% o lT”hel §ﬁtﬁlcllHPQ 17 (m,

2H), A% (ror 180,88 (5 68),6d 21w, T1H), 6 & @hRH), 352 (ni 2tH)o7a6ﬁ (pP1), 8.906n, 2H).
nmg, 0.67 mmol), tetrakis(triphenyl-
hosphlne)palladlun(C» 2 mmol ), and cesi um
[“mﬁarbonate (327 ng, 1.0 &&é mQNp dded and the
react i @RR)A-K noshegzolyhaveloben lic acH !
m xture was then cooled to rto and wat er was added
The aqueous | ayer was extraEted?ﬁlth et hyl acetate and
t he conmbi ned organi c pha ‘e @i ed over anhydrous
sodi um sul fate. Sol ve pved under reduced
pressure and the reg rified by flash
chr omat ogr aphy (Bi otage Fl a 4OM 1: 3 ethyl
acet at e/ hexane) to afford
4- (3" -nmethoxy-4'-nitro-1,1' blphenyl 4-yl) -2, 2-di net hy
I-4(9xobutan , 0 . ._L 1N§ ret. time 3.38

8 ’ ‘ CDC13) 6 1.19 (s,

611) 3. 36 (S, 2H) 3 51 (S GH), 4.02 (s, 3H),

7.21-7.24 (m 2H), 7.64-7.@88¢m 211), 7.93 (d, 1H),

8.00-8.04 (m 2H). [195D th g4

(4" am no- 3' - et hoxy-1 1' - biphenyl -4-yl)-2

2- di met hyl - 4- oxobut anoat e OO0OOCH CH3
[162] Step 1. The anhydride tetrahydro-cyclopenta[c]furan-1,3-dione (50.0 g, 356.8 mmol, prepared
as described by Wilkening, et al., Syn Comm. 14(3):227, 1984) was dissolved in methanol (250 mL),
and the mixture was then heated at 50—55°C under N, for 5 h. NMR analysis showed no starting
material remaining. Methanol was removed by rotary evaporation, and the residue was dried in vacuo

to afford the desired product as a colorless oil (60.0 g, 98%). 'H NMR (CDCl;) 6 3.65 (s, 3H), 3.08
(m, 2H), 2.04 (m, 4H), 1.90 (m, 1H), 1.65 (m, 1H).

[163] (¥)-cis-2-(4-Bromo-benzoyl)-cyclopentanecarboxylic acid methyl ester

O O~
CH,

0]

Br
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H2N -CH3 [196] Step 2. To a solution of nethyl
4-(3' -nmet hoxy-4'-nitro-1, 1' - bi phenyl -4-yl) -2, 2-di net hy

wo 20b4/10088but anoate (670 ng, 1.80 nmol) i n 85% BOLIESS4/014036
et hanol (27 nlL) was added iron powder (1 01 g, 18.04

mol ) and 2 N aqueous HO (0.9 m, 1.8 mmol ), and the
[164} StenRt Arsglutiensyd dhesicoomethd efiesddBRig. 4843 rr@?ql)u&O lof119.3 5111 1.60 mol),

and @@ émn; grsg% HRH, gé Qvlagg@é §9t it V%eéégh&gggr rg ! gggﬁ %%ﬁ,sm showed little
starting mal@né reqppsnieex thhe sdthesdt wistrémavedpy romeqvamcéatloa AG<407 and the residue
was &rﬁ)egt? 5}1%90 gﬂ”hﬁs a§e§ﬁu¥\@£sedlsg5ﬂv§lq beﬁé}{% ST gﬁL 3.2 mol),

um su ate Sol vent was rem)ve er re
and AlCh$42r%ee, 9@ moh evas e dided peationwise iat {ﬁ"@t &k rggotipn mixtypg turned dark

brow%ca?lﬁ%ag étﬁi%égt%% érl;rgotr %]:I)lfl(lg(ﬁe? qu(!glkpaﬁalz T the sho ed 11ttée staé'tfig\}\%tenal
remaR i@zl /The G8Gibn P@W@S@@@d‘l Bl P 8@ ecﬁmﬁﬁtﬂﬁw WﬂwE) %@bhﬂndrioﬁwc was

adde% 4%.%'6% ml%él@mlst%elgg%‘rl@ n&%i%ué&s ?@o@ asl(ef‘évés sgﬁ%%d g

ratted with{pQ0 8L BB Acs Tha phmbir®d 9zayis lay@piyeredyagigd Q;v@h witeh (2x 1 1) and
satur%t‘e? I%aljfcggl soiLﬁb%(Zéé_??L EnP8icl Gver %]'_QS’O4 7R§xﬁ0\fafjof séibnt al{d]d%ZLg in

ernedl ate
vacud p(omdecatﬁsmg(3»93%)tdfwed&mdpzbdtpheH;IﬂMR{sZDpls)aﬁ OROA2H)27.ph(d,

PSRRI G Gl iy oo
Ryt

f16sf i€this! l(Jtzlzog éo 5c)

0.147 nol) and pyridine (40(9 ﬁg¥494500 nmol) in

di chl oronet hane (100 nL) was] sl oWy added

trifl uoronethanesul foni e (35.0 nm, 0.207
nol). After the additi S C | eted, the ice bath
was renoved, and theBreattion m xture was stirred at

v, 54 P R 0 T G A | RSB

2- (4W®Fbeﬁ£>y}§£§l@op&’bi)meaﬂbbx@hc5acbd Adhid edls (lGdGJg 533 mololy irevleOH

(700 Eags 2@ | %5&%1'@; %{%s B?%%E g:c COL LA g\@ﬂy r 1S [ }ge})gvf%ﬁ glg’hﬁtﬂe starting

mategiblrrenmbaalg AP, ( Biaheageasrtrashd Borotatdévafbratiohythe mixture was diluted

5L B ol G SRS LRS-

precigitatOfRmed, &ldd)irringS@adBniinued fo2 8R. Thd\o)id preaipitatet waytili8ed @nd rinsed

with gx]%agzé ?’f;lll_eyﬁlweRct ﬁ%l?g%% ?x/as?dm‘?sgl%%dd]?ﬁ ’H}%@ACI a%@ a%ed(o%ér I\IT)’a'z_gO‘;. Removal of

solveht {nd-dMaiidvy hadko affbriiddaheldedired Bidabe iya1-e4 ‘83'%) eHMNVIRIGEDCIHB7.83 (d,

m%ﬂeﬁ%%"% %#éﬁﬁfwé“ﬁ oDl 00 75 28D

h%nlbornlc acid (3.80
A R Clelt e tele i i) :‘ bofate (88.0 ni),
di oxane (88 0 rrL) and t ol uene nm.) was purged
with argon for 30 mnutes b ore;[ , 1' - bi's(di phenyl

Br
(RR)

[168] Step 4. A mixture of (&)-trans-2-(4-bromo-benzoyl)-cyclopentanecarboxylic acid (114.3 g,
384.7 mmol) and (R)~(+)-alpha-methyl-benzylamine (23.3 g, 192.3 mumol) in CH;CN (1125 mL) was
heated at 90-95°C under N, to provide a solution. The hot solution was allowed to cool slowly with

slow stirring overnight. The crystallized solid was filtered, and rinsed with CH;CN (50 mL). Drying
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phosphi no) -ferrocene] di cl -Aoro pal l adium(B) (1:1

conplex with dichloronethane, 1.90 g, 2.30 mmol) 52
wOo\e»020881.00881 PCT/ US2004/ 014036 was added. A¢EUS2004/014036

reaction m xture was heated at 85C and stirred

overni ght. The Iffyers were separated and the ol&ganl c
in vicus/er cpRsiATiIEE Bl @ wnd@c}ﬁﬁwm A whitesolid 6757nee) by ehirplddPLgy e Fhis solid was

then TSI i ISk @its%lve% Bﬂ%ﬁ Eﬁi a4 II!ILnQﬁgI‘) Gvﬁﬁlﬂééﬁﬁjg at 90—95 °C

pressure to give a brown oil. his materi a

undey i Fleghot w}unpn ysﬁaﬂowm f@nml slgWhipHip S(OWV igriEeysraighly [The he solid formed
was ?ﬁ%%@%&f ﬁ}ﬁmﬁ) oA, gt i“fEtOH/water Aﬁer drying in vacuo to a constant weight,

[-4"-nitro-1,1" -bi phenyl -4- yl)ethanone as a

this higgrsolidy @i S@we%mth HNEEL: {30gnL) gm/Et@iAél(%{)O NG nppytes. Fhgorganic
laye %s)sq?['a%d wgéh%& @ﬁe QZOO ﬂi) %ﬂ@%gﬂa S@ lgenﬁijal(o?’ solvent
and Fry@g ir( 1dzcuqml1§)v1d@l ag fo(vdnte gql;)i (30 3 QQQF%, >99% ee ased on c iral HPLC).
Cm%%ﬁlmgt 0 hﬂﬁ% IAIflana 1%{ %ladrl]‘nonng 9%}1_PBrOI(-)I/h§xanes (both coznéaémng 0.1%
TEASt ldme/rmmﬂﬁW et ratentien tlznf(s Seeppell 9 i and P34 gnin for the (5.5) and (R.R)
1sonle§/sr1|k3 foct u%g s Il\%Jﬂi @ﬂ@ﬁ ?}%8&'4 Werb ﬁleﬁ’cwalzcgtlﬁma} t}xe racetmc (&E)-trans-2-(4-
brongg-rnaiD -velepdntanepaibaxylie Bcid. ) vvas st i r r ed at 110C for 3

h. The reactl onmxt ure \1/vas cool ed to O. SC and t he

washed W|th smal | am)unts of \@ater et hanol and

di et hyl ether. The crude rraerl ?‘%@ pur|f| ed by
: < a at e/ hexane) to
gi ve 2 brono-I - (3-nethj -1,1" -
bi phenyl -4-yl ) et hangpe s jht yel l ow solid (4.33
g, 59%yield). HPLC ret. | ? 63 mn; 1H NWR
(CDC13) 8: 2.63 (s, 311) E 211) 7.52-7.58 (m
[170@ Bteh)s5. AlsuFi2ndfioBE (R m-#&ils—ﬂ()ﬁl—brcﬁncﬁlien@@,l)—@H))pentaﬁéw]bo@ilie adid (305 g,

1@%%@%@%% 2D S E PR & Aol 10ty ve
stnrw Htunddd 2o B@5]iglbt EMRAmalSFs]S showal |t strstrensitaial 1e0aibi@y. Water (1
was <?c15 %o d éjc@oﬁ] Xu? L 9 %i t%en con 11:13\%%(1 }901% éll)\giﬂdﬁé’d])(vﬂh stirring at

Furan |
<15‘Z; 1p|aéjn§t ttletahydityrmlm and(aPr&sPitgfe msfommil AﬁeMem;me wipastityed for 1

d { . t ' . 1
h, thF Wastid" n%ﬁe%e(% A nn%? gvxgii S)% Ieé LZ%{); P@T’Eﬁé&ﬁ%&% d?‘l%d {nrvsgto% a &chstant
weigh tmzd:foh@/ﬂhe 4ésared produotlas 3 lighsiyplirensplid @9y 8 82 $arfdrieo ¢eba®a on chiral
|
HPLg‘i)‘o%egg ggg‘}égz?ﬁ lggg(hA]B gﬁa’i %g&&fnhl '3 éf%ﬁl/l[;gxgnes r@ﬁl cantammg

e re M Xture was st
0.1% TFAp 1 .0aiddumin fRGv tate, Biehtion tlalcfewme €0.6B0inrrny 12. 28 veindertthy (S,S) and

@R it R 5T VBREA L P AD. IR 6 93ER0 kS T M8

3H)MB.42deh, DNEP. lsr(ig,rms,i Lot (sl H)at.8Q (ngBH).concent r at ed under
reduced pressure to give a dark, brown oil. This

mat erial was purified by flash chromat ography (10: 90
et hyl acetate/ hexane) to give diethyl
2-[12-(3-nethyl-4"-nitro-1, 1" - bi phenyl -4-yl)-2-oxoet hyl
]-2-(2-phenyl ethyl) malonate as a |ight yellow oil
(5.30 g, 82%yield). LCMSret. tinme 4.01 mn, nz/z
517.9 (MH); 1H NWR (CDC13) 53 WD 2004/100881

PCT/ US2004/ 014036 6 1.23-1.35 (m 6H), 2.41-2.50 (m
2H), 2.56 (s, 3H), 2.59-2.66 (m 2H), 3.71 (s, 211),
4,21-4.32 (m 4H), 7.13-7.19 (m 311), 7.22-7.30 (m
2H), 7.49-7.55 (m 2H), 7.73-7.82 (m 3H), 8.31 (d,
211). [206] Ethyl4-(3-nethyl-4'-nitro-1 1'-bi phen
yl)-4-o0xo0-2- 2-phenyl et hyl) but anoat e.
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CH3 0 CO2Et 02N [207] Step 5. A mixture of diethyl
2-[2-(3-nethyl-4"-nitro-1,1" - bi phenyl -4-yl)-2-oxoet hyl
w@ 204(1@8sphenyl et hyl ) nal onate (4.87 g, 9.41 npol/PS2004/044036
aqueous sodi um hydroxi de (10.4 ni, 10.40 mol),
et hanol (10 nL), and acetone (10 nL) was stirred at
[171] 50C over ni ght. The ni xnigrmedig®Noncentrated and the
resi gg%) RSB SRS bydiopkiTRicbaRY L0 ase 2t ilebter and
stir at 80C overni ght . The m x{ ure was
concentrated, and the resd)d e v@as dissol ved in et hyl
acetate (30 rrL) The soI |on wa CWashed Wi th wat er
(2 x 5 ), dried overyy m &tk fate, and
concentrated under rle /essure. The materi al
obt ai ned was puriBl'ed by flash chromatography (10:90
ethyl acetate/hexane) toRfive et hyl
072 G R R S T hop L PRRB el o & @ntpdal Zabh
dissol %% CHEIAN0 mLiTatvS falletved by acﬂéltm qi@ fmv dmpﬁ@f/%n%%fug Ay ;

Isobutiﬁg%ygz? g(()%gg‘)%s 181;;(:!'(&1%%1&;3/ é%ltle%_}jj@m% &dlﬁegthgre;czloﬁ Hhxtgrg%as cooled

in an {oeAwatbHath. Thd Seadtird wad tHpy stiregd @9t R0 IQqqﬁ quepc]_ngql_by acktin gé}Q]mL
satma%fauefﬁd%Cé ﬁ%ﬁl ér,\m Th% @r%mé 1:%% vﬁa‘s Pe%a&lf&l e with: V\%&r (afld dried

over a]:hydm beiiine dlxie- Remocal Gf-splRen byadqr ﬂe@ucgd prev]n)e Biferderihe desired fert-

butyl aste(rgs zhpéxy 91# WE‘l%h %O]J%h?ﬁ%g pril s%ﬁd%(elé )ﬁn‘k@? g{ @) gﬂMSO -dg) &
7.90 (@fren)yl.&st (ayan) baoain o) es. [(Bg A0 ;. 104nG OHY, ifie (g, IH)Jrlo’iQ 1 80 (m, 4H),
é er (4.20 g, 76.00 nmol), 2 N aqueous hydrochloric
1.30 it (3.80 nm., 7.60 mol ), and 85/ 15 et hanol / wat er
(100 nmL.) was stirred at reflux for 2.5 h. The
[173]" eactl on m xture was fi Imwrmeﬂlﬂgﬂough a pad of
el |

yI et hyI ) but anoat e as a I [ ght

-p
rov@ﬁzﬁ@lld (2 94 g,
93% vyield). LCM ret. ti 2 n, na/ 416.1 (MH});
1H NVR (CDC13) 6 1.32 (t, 2- 2.17 (m 2H),
2.58 (s, 3H), 2.68-2 H, 2.98-3.09 (m 21-1),
3.49 (dd, 1H), 3.74 s, 2H), 4. 10 (g, 2H), 6.79
(d, 2H), 71273‘V2N(|n, 5H), 7.38-7.54 (m 411), 7.78
(d, 1H). 54 WD 2004/ 100881 PCT/ US2004/ 014036 [210]
Internmediate T

3- (4" - Ami no- b| henyl 4- car bonyl ) - cycl ohexanecar boxylic

[174]a2-F hioreed-ia vifepmamisle o/ CH3 ~ H2N [ 211]
3-(4- Brom) benzoyl) cycl ohexanecarboxylic acid neth |
ester OO0 &I,,. (r)O;% 212] Step 1. To a
sol ution of

trans-3-(4-br ormbenzoy,_l) C)H:I ohexane-| - carboxylic acid
(500 ng, 1.61 mnol, obtained fromRi eke Metals |nc.
[1751L mg 0) To a dEled KISAJonAPRE) Bf Riodo-ABindrosnlipe 6paing 12.86makkn

tetr ?n%:lg& %Aéé‘ t Qn% gfg (:}1ﬂt(4)r21 Qalkidw %d&ﬁg%)d&fe of'acMﬁﬂiydriﬁe (1.39

IS rea tlon m xture
mL, mmn aiid A wemsgm 22 Thvancdo maereactmsmxt@rﬁﬁ%ﬂm@}at t

overmght 6%{1% dlelute \(?v1r‘dc{fl gt 1}(;‘1n cettaQe {%(Y %L} Ql% IWaﬁgéﬁﬁg Hél' (100 mL). The layers were

separated, and the organic layer was washed with water and saturated sodium carbonate solution, and

dried over sodium sulfate. The solvent was removed under reduced pressure to afford 2-fluoro-4-
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(4- br ono- benzoyl ) - cycl ohexanecar boxyl i ¢ aci d net hyl
ester as a brown oil (500 ng, yield 95.7%. 1H NWR
wQ 3@3d/1md81 DMSO) 6 7.80 (d, 2 H), 7.60 (d, 2 HpCT/BSH04/014036
(s, 3H, 3325 (m 1 H, 2.50 (m 1 H, 2 20-1.90 (m
4H),170150( 4 LC-MS ret. tine 3.30 mll
iodophpghylf@@amide Qq\m)off W}g’@g?h (3 32 g, 97%). GC -MS ret. time 2.27 mm, m/z 265 (M");

1 | b |
HW&?“W PRy T&"é&%@p@“ S e 2 Yo &
[1763% BI 3"-f] Mot yiall ' %@P(@Qﬁ&%og%&!’cio%entane—

&M}gﬁﬂﬁnophenyl boronl C aci d (252 ny, 1 85 rrrol) in
toluene (40 nL) and dioxane (1 rTL)O %I N aqueous
Na2CO8 (10 nL) was added, and tHe nixtiure was degassed
by bubbli ng vvlthaflowof ¢ 45 m nut es.

(1, 1- Bi s(di phenyl phosp

.08 nmmol) was added to the
m xture, which heated at 80C overnight. The
reaction m xture wagycopled to rt, and then filtered
through a pad of Celite(r), rinsing wth ethyl

[1772]1&_&@ do a'ElliB@eanog aﬁi-ﬂudrayaﬁdopmylgcgmme €l 1 gpdSPdmed)t h
Na .
B L 930 QRSN T SO

acetav@ 61 2p wigj 0.5 &dmbiy in MNFdﬁgethlennﬁmQ@(l@mﬂWa#Huh@bd through argon for
30 u%?tgegs 01% ?'gn X]l)él}{‘g Wasnlléneheate 80% f%r ? FxgﬂerlﬂlEetn%}e was cgoled to rt,

metlfyd (R am @@r@n@iamyl)eydlopmdnma;uo)ymy ClhElamechEdes), i c

tetra% tri elé}%lpg% adm%%%%Sal N O%D%&S}@? %a?lgc;&gt &;930

28.9R)mmd), vedde z(dded 2k thq redctidd m@cﬂure ﬁ/aﬂﬁen\/l@t%ﬂ@ms 8ih. The mixture was

then@%é&%ﬁ?%%ﬁ%& \Qvgé g/ﬁt'épc Ier}]{tgit%%gvl,(ﬂgﬁhyi 6(':_%3&61 %5%916{1“ g\‘/ezL gt}]%@,hrous sodium

sulfa’te vantﬁ@s (hen refhold undér@edvBedrpe¢ssure andehe3n819 proidnct (vaepurididd by

8 1 1
ﬂas h‘romﬁtogra(p @ota%e%}%t}/\lnlgn ¢ e%ﬁ@a&&&#ﬁ@;@% to gﬁ%%&?fﬁ ?{3 -fluoro-4'-
(forRyl@inino)- b1 '‘Gipheuyl-f-yl] carlpomet} bwlo))eria,nseaﬁ@ﬂzl@i’c 43 @&65%) NLC-MS ret. time

s RS oL Sk P TSR Sy 0 o,

2.10mp1 (o2 L5 3 A%ah, )L H),13.58¢e BENi4tIRi(4, 6HY, 5.581)d, w\H)snsz &l 54, 7.87 (d, 2H),

8093912%9 t<a?ﬂi¥3#ssﬂ%‘lﬁ¢& "R sai ut ?J“L% e

carbB_iggatm xture was heat ed at 65C for 30 minutes, then
cool ed and diluted with an excess of 1 N aqueous
hydrochloric acid solution. The& m XiQiMe was extracted
wWth ethyl acetate. The orga \Se was separ at ed,
dried (MgSO4), and concent der reduced
pressure. An orange Sgm ng, 92% was
obt ai ned and used wit further purification. 1H
Nl\/R(300l\/Hz CDCH3ly 8.10-8.05 (m 2 H), 7.74 (d, 1

H; LGMsSin/z 238.2 (MR ), ret. tinme 3.76 min TLC
[17d?1511_e15r37ne5f)? e(a &é&oﬂ SXABES! 7-{[§LAYro-3CEL:AlyBnind) L1 Ibiphenyl-4-y1]-
carbonyl} cyclopentanecarboxylate (4.24 g, 11.48 mmol) in methanol (34 mL) was added conc.

HCI (11.4 mL), and the resulting solution was stirred at rt for 2 h. Solvent was then removed, the
residual mixture was dissolved in water, and the acidity of the mixture was adjusted to pH ~7 by

slow addition of saturated aqueous sodium bicarbonate solution. The mixture was then extracted
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2-Chl oro-4-nethyl -1, 3-benzothiazole CH3 N S [218]

To a solution containing copper chloride (I1) (1.96 g,
wa4do0ddo0sepl ) and tri(ethylene glycol) di net hyPCERURENN4/014036

(6 m.) in acetonitrile (100 nL) was added i soanyl

nitrite (2.14 18. 27 mmo| t.he reactiqn .
with diporares AR ST had EEOFE Safhu %m“ﬂﬁ el e sodium
SulfateS H]‘?(ﬁﬁ@ SRt w&%eﬁg&iﬁ Gy FHOH V‘Tlﬁﬁrlﬂie nSutetwad the@friturated with ethyl

m no- 4- net h enzot hi azol e
acetatmxe@q uqyffewéne&w&/ edij-amineeY ﬁlmee‘t h é?l%le’e% ﬁj‘f%ﬁﬂd@eﬂtaﬁe‘

' 6K MB$ ket Rk B0 ftn, Mr370,0(1mm mslMIa 0
Cmbmgﬁﬁgéﬁggfgz’%?£gsg??or 2.§ . Tﬁé ;eact y *
MHz, RS @00 1562 1084 m, 4Hhd-X717ed? q@bm& léa?ult%héﬂ%/ 3|2ﬁt3o33<!81 ¢

) 4,QRp e @Xtipct ed, 2H
3.36 (%gﬁ%gﬁéa’cl%;%g @)r gé%cé 84::1(3/-2?{) v\s#/;js4 L{&/ash%d V\/I(t h F—% mj( )
7.99 (@)2Hwat er, brine, filtered and concentrated in vacuo
The residue was purified by flash chromat ography

(Biotage Flash 40M ush%gmﬁ(g gipyl acetate in hexane
u&nto afford 2- chloro . -benzothl%zoleb(176 g,

(m ZFD, 7 64 (n1 1FD 56 WO ag04k1Q9881

PCT/ US2004/ 014036 [219] I nterjredilate, W 2- Chl or o- 4,

6-di fl uoro-1, 3- benzot hi azg F JQ [220] To a

sol uti on cont ai ni ng -Iorié%3(ll) (0.87 g, 6.45

mnol) and tri(ethyl glycol) dinmethyl ether (3 ni)

in acetonitrile (3-™F) was added isoanyl nitrite

(0.94 g, 8.06 nin%l) nd the reaction m xture was

stirred at rt for 30 mnutes. To this suspension was
[181] adekd Avdrsd'-Gorgylam henhv4-11424 2@ thV114 gxobutanoate

-benzothlazol 2-ami ne (1.0 g, 5.37 I) in

tri(ethylene glycol) dinethyl ether A

reaction mxture was stirred ap r

then heated at 50C for 2.5

ur ed ﬂytiously into cold

was cooled to rt, and the
he sol uti on was extracted

aqueous 6 M HC1(200
with Et OAc. The orga | ayer was washed with HO (1.0
M, water and brpe,~filtered and concentrated down

to afford 2-chl oro{4, 6gdi fl uoro-1, 3-benzot hiazole (1.1
g, 99%9. 'H NWRHH4 Ol\/Hz DI\/ISOdG) 7.05 (m 1H), 7.36

[182]%&5& sus% 1%1;11 1{211:11% JE ?clgl H’Jen%formannde (1.94 g, 7.35 mmol, prepared as

uor one y-1, 3- benzot hi azol e
describbd abeve)mls(plﬁaooja@)cmm@](l 36 ga7 Honmel). DAaAY SPLHE ol o 92-1 mmoD),

and p%l?d%{%mt .':H:g &49 4“1%1% ??m( ? %]ﬁgﬁl&&?ﬁé}% XSOQHQ was degassed boy
bubbliget ftorw (tf raigor thf LS thernlixtyg Sor 36 eraetess @hqﬁ)]xtupﬁ \yqs (cheé h@a&edgat 80°C

for 3 ELMerglleOI%lx {Tu]qjvz)s oc;miet% ! ﬁ@tﬁ{'l'élc(@ b%ﬂ%%h@n?l) Yastisdthyl4ekoRitanoate

ar hi s sungenS| on_was
(22 ety pukislEiphenipbasbhiod pla@onOA(if-A gie, 0.22 mmol), and cestum

carboi\ffe g‘%gd rﬁl"lrg ? &L QWe a!ddgﬂ' RENZOLDLBZA ks WhsHTht&eat 8 CTfor 16 h. The

mixture was then cooled to rt and water was added. The mixture was extracted with ethyl acetate and

The
Por 10 nlnutes and

the combined extracts were dried over sodium sulfate. The mixture was concentrated under reduced
pressure and the crude was purified by flash chromato graphy (Biotage Flash 40M, 1:1 ethyl
acetate/hexane) to afford methyl 4-[3'-fluoro-4'-(formylamino)-1,1'-biphenyl-4-y1] -2,2-dimethyl-4-
oxobutanoate (1.2 g, 46%). LC-MS ret. time 2.80 min, m/z 358.1 (MHY); '"H NMR (300 MHz,
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tri(ethylene glycol) dinmethyl ether (10 g). The
reaction m xture was stirred at rt for 10 ni nutes, and

wo beva/1besat ed at 50C for 3 h. The m xture was cpPOl/E82000014036
rt, poured cautiously into agqueous 6 N HCl, and

extracted with ethyl acetate. The organic | ayer was
DM ghad -\ & RHLN. 3éc§$,|éHM§ SHG13En 350 Hd), 7.4htld, 1H) 7.82 (d, 2H), 7.99 (d,

Atedpyinder reduced pressure to give the
3ED§§§9§n%ycgnp ind i n near- quantltatlve yi el d, mhlch

ep. \\{ P SZC b b 2
Internediate Y 2 Chl oro-5, 7- dlflooro 1, 3- benzot hi azol e
FN-C SF [224 N-(3 5-Difladryphenyl) thiourea H
. JBenzeyHschl ori de (5.44
stirTred, sol ution of
3y 50.35 nmol) in acetone

(80 nmL) at 30C. The re was stirred at reflux for

30 m nutes, then ¢grt'e’to 50C, and a sol ution of

3, 5 di fluoroaniline (5.0 g, 38.73 nnol) in acetone

é nL) was addeg in one ortion. The h
(18 t§—?9f%dT°a‘t sofubiop iyl 493 Mcpert dormxlawionli lo Dl a2
dlmétﬁyl%)@buta&ateiﬂzm 39 thidovad xﬁétha(r@ﬁ%lmniL)W@§ a@dd86hc. BOM(3.5 mL),

xture was stirred at reflux for 20 mnutes and

and tlﬁé?futt,la& PBFqngVas GtEredeb F Cmkoha b Mt re s then gengeqited, diluted

w1t1ﬁddt¢fs£ndttﬁeeacaﬁty Ghiak }idjﬁ@edmﬁpH ~F by 3R adti#ieh of ARrAEXdqUERS sodium
al kal i ne by the addition of

usted. to.sl
bwa%ﬁee SAA n.dfamnﬁgmﬁ g’fa‘? en exigasted wii dighlqtppsthang, gpd the combined

orgaflciiyerBr e eashe@vaH sdu@atdd SodandciBxideasigsh, Widdbyvet 8&m sulfate,
and ?gq%?rtggg&%gg%%lagdgmd ‘???U?g:; 'gtazl r? r Wwag?@%%ﬂr%%dvv\glt Q}th?' ' ne,

acetMe/Skabe @ ftfotiDh @Ry @y gmind-Bi MidF R B 1 '(bipeRyl G-y 1A 8 20dimdtRyt-4-

oxoltélt%nl%ayt? (S{Qﬁ]mg, éé‘% ]LCgl\/L%Brgt’(v%}n) 31%')# ml}l_ftl\/; %?20929 Mﬁ’" ); WR(E(;O MHz,

CDC?13)|3 U @7 6H)33. @@@Zm)hz 8¢ @| 312); 88k (e1mn), W21-Y.35 (th2E)NE5 (dS2H),
[227] Step 2. To a suspension of
79%¢R%ﬁ5 di fl uorophenyl) thiourea (3.40 g, 18.07 nmol)
in DCE (95 nlL) was added a solution of brom ne in DCE
[135$5 m.) bel ow 30C. The m xﬁm,ﬁedg@ggweat ed at reflux
or 2. 5 h then cooled to the preC|o|tate
-V-‘- ! f.'.‘ x. b 1 5 14 p 1A A.“ ,‘7
DCE. The solid was stlrred mnthomaKHEH(ZOO m.),
basified by treatment wth moni um hydr oxi de,

filtered, and dried in a vAcufim ovente afford
5,7- di f I uor o- 1, 3-benz X2 2-ani né (3.05

g, 38.73 mmpl ) was added t
amoni um thi ocyanate

CHj

[186] 4-Iodo-2-methylphenylformamide

mey

[187] Step 1. This intermediate was prepared by using a procedure similar to that described above for

2-fluoro-4-iodophenylformamide. LC-MS ret. time 2.43 min, m/z 262.0 (MH"); "H NMR (300 MHz,
DMSO-dg) 6 2.14 (s, 3H), 7.49 (dd, 1H), 7.52-7.59 (m, 2H), 8.24 (s, 1H), 9.56 (s, 1H).
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g, 90% . ret. time 2.18; mz 187.1 (MH); 1H NVR (400

MHz, DMBO-d6) 6 6.92 (m 1H), 7.00 (m 2H), 7.92 (s,
wa@k{)o4/16@B8IN0 2004/ 100881 PCT/ US2004/ 014036 [ 22B{T/US2004/014036

2-Chloro-5 7-difluoro-1, 3-benzothiazole F),N \>-C

S F H229J Step 3. To a %olutlon contalnlng copper

gl ycol ) di net hyl ether (6 m) in aceéggltrlle (60 )
was added i soanyl nltrlte (0.97 ¢ nmmol) and the
[ ' ’or 30 mnutes. To

' (1.03 g, 5.53
dimethyl ether (20 ni)
The reaction m xture was
stirred at rt for {q utes and heated at 50C for
2.5 h. The reaction| m xwyre was cooled to rt, and then
poured cauti ousl yHi nt col d aqueous 6 MHCA (400 n).

[189?@?6 $0 LIH%SI Qé}ﬂ%\@% %stﬂ’r %{_e%gy Yl\giltl ;%1*)(93‘1\%8 tﬂyﬂgr o glgﬁcpescnbed above for

metlfyi 41 t%ﬂeQi‘OJIa(rﬁ@im&l@mmht ' i gheiny 1 HhE]-2, 2 dincbthgl-vaobplandafd. €4-MS ret.

e Y T SRt BRSO o

(s, 3H), BI36 ¢ 2H)L 3 31 re3ino1.29 @y &I7e10((€) (5), §78 GSH), 7.0MHNIR (4,400, 8.46 (d)
12) 7.02 (m 1H), 7.52 (m 1H). [230] Ina

(HDNg%%(% %ﬁgnner to the procedures described above,

[190?%? $19

1:'I’13
such as: (a) 2-chloro-6-ethoxy-I
(LCGMs nalz 214.2 (MN, ret. ti
2-chl oro-6-fl uoro-1, 3-benzot hi a
2.85 mn); (c) 2-chloro-6- y ,epbenzot hi azol e
(LC-MS nn/z 184.2 ( s dime 3.09 nmin): (d)
2-chl oro-5, 7-di et hyl benzot hi azole (LC- M5 niz
198.1 (MY, ret. {ige™3736 mn); (e)
2-chl or o-5, 6- dlnetﬁyl -benzothlazole (LGMs in/z

[191%%% (’I%jgltel—n{ gltaf]‘es u O%a?’efdso%r gh%; roce{d{:ﬁ)e glz i are to (Iﬁﬁgeécr%bgil ebove

for meithyb 4 24'1a8111m-31)f11101&ﬂld1 {D@)le@léh'ﬂ)e? YdByethyd fok olmtapodts.3.C-MS ret.

thne?%;%ﬁ)ltnhl égé fg asﬁglg&@o Mé&u&ﬁbfgg 150 ERR98) (s, 3m), 3.29 (s,

2H), 2- 61, 1365),16. @Cselmiz)p’t 16 @281)e7. em(si Pl BAB €4 2E).om t he
corresponding thiourea as described above for the
[ungreparation of N-(3,5-di=JquP£h§pyl) t hi ourea and

mrol ) in tri(ethylene ¢
and acetonitrile (30

bﬁe 2o} hj l.es red

I-ammo l—n?erﬂ?

nzot hi azol e
+%9 nin); (b)
:lC%iCret time

3.

,7-di fluoro- 1,3- benzotWeHBedIER T e [232]

| nfMiethy di(d't emirio-32mEhb 1'SDipHendrHyIE2.3-dhedthviidhoxabathsoatd
I N ~ CS[233] Sulfuryl chloride (50,L, 0.65 mmol)
was added neat to 5-fluoro-1, 3-benzof hi azole 2-thi ol
(100 ng, 0.54 mml). The nixtume s stirred at

anbi ent tenperature for 1 h, egHgd at 60C for

30 mnutes. The resulting 8 tioh yas cooled to rt,
and poured onto ice. 2 conpound was
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59 WO 2004/ 100881 PCT/ US2004/ 014036 collected by

filtration, washed with water, and dried under vacuum
wab@4aais8td obt ai ned was used w thout further PCT/US2004/014036

purification; LC-M fn/z 188.1 (N+H) ret. time 3.27

n1n. [ 234] Internedlate AA
ol 4(3-raeth 1. b hiphenyl-p

[235] 2- Nbrcapto 5- (trlfluoronethy)Bdgzothlazole H
F3C I / ~S [236] Step 1. To a max¢ Oe of sodi um
hydride (0.98g, 40.91 mol) anf dletQ¥Iene gl yco
nmonoet hyl ether (25 nlL) added
2-chloro-5-(trifluoroneth dni | inéHg5. 00 g, 25.57
mol ) under a nitroge - phere. The resulting

m xture was stirred @ t for 30 mnutes, and then
carbon disul fide @89 51.13 mmol ) was added. The
reacti on m xture was t@e@ heated at 140C for 6 hours.

Af t [ in h
[194] p&%%ei | ?%Pelé nl%B 9% :%1‘%1&3'% I(% hromppﬁeg%lgﬁ 2 }gajleqhﬂ-él%gg@ttag (200 mg,
0.67 Iﬁﬂnbt) rh?d(mga@olaamborcmmmg, aler gxmmli) ﬁqt@mum@gfpw@ﬁw mgt ?rﬁglrmmol)
t o-
B T
bubbﬂ{lﬁ)a, flofu @]argod for BB'I)mnu?es gﬂhe(reb,ctldtﬁ)mctu@Q\&a?S]then heated at 80°C for 3 h. After
- Chl trifl -
the %re wqejr gqoi}g%ﬁ rrt Iét Sﬁgztﬁ% IgLG?é‘Rxlx ?)gteggﬂgs Mp%e%yls 3
phospRFR)pell Miasn(@pde dlgy@ (DZ‘mmbll) rand ceglum@a@om @apmp-18L mmol) were added
L : e water
and tlgﬁ}'gzl?,chg# o li.l‘%ga%l}e%tg(? #}%ﬁ Cl{' 42 el“h(e %ﬂl)gére Fas &1%]1 g)%l mlt )and i

he reaction m xture
was ddi@n Tak h@m&i liyer wiszntahacted |W1th pi;hy](axq:tatamgl the onfhpined g}@awl"@pes were

i N t e residue
dned\é\)lggr Oéls P‘ﬁléuné §e(u& as oli/e%{] WasTe r)e(&u%’s;eg o &dlg,%& bxregsln%gn& e residh
was lﬁmﬁduki}t flask shromhaographly (&omwlwhﬂhMet Bipthyl aa@e@@/hﬂtxene) méford methyl

! . u e b Y. re
4-(3 Eﬂ’e 63"%\;1&?3/ g; f?ﬁzlergus—yhae%s%teaﬁl\w&g%n%%ﬁ r(at i g g /E)e L.C-MS ret.
time B 88 tis, Wﬁml@/ﬂf)ﬂmNME@w Mgkt CRCEX30AL (arfdDf3. 36t(er2éld 351,
th h t QA
SH). 42 Eag aﬁ&%&éﬁ%’ %bff 6r4gf¢9u<aﬂr 9%& i C? HH%W?F%. AT
~ ) - %n?rate55

(|n, ZFD [239] Internmedi ate BB CHa

2- Chl or o- 6- (trifluoronethyl)be
S 60 WD 2004/ 100881 PCT/ US2004f
2-Mercapto-6-(trifl uoronet by

'@zole N F3C "al
AO% [ 240]
i 4zole H S S

[196] Step 2. To a solution of methyl 4-(3'-methoxy—4‘-nitro—1,1'-bipheny1—4—y1)-2,2-dimethy1—4-
oxobutanoate (670 mg, 1.80 mmol) in 85% aqueous ethanol (27 mL) was added iron powder (1.01 g,
18.04 mmol) and 2 N aqueous HCI (0.9 mL, 1.8 mmol), and the resulting suspension was heated at
reflux for 2.5 h. The mixture was then cooled to rt, and filtered through a pad of Celite®. Water was
added, the mixture was extracted with ethyl acetate, and the combined organic phases were dried over
anhydrous sodium sulfate. Solvent was removed under reduced pressure and the residue was

triturated with ethyl acetate/hexane to afford methyl 4-(4'-amino-3'-methoxy-1,1 "biphenyl-4-y1)-2,2-

51



F3C [241] Step 1. A m xture of

2-chloro-4-trifluoronethylaniline (15.0 g, 76.7 mol)
wan@4paisassi um O et hyl dithiocarbonate (29.5 BCT/U8204/014036

mrol ) in 75 nmL anhydrous DVF was heated at 130C

over ni ght under a nitrogen atnosphere. The reaction
dlmemwwxebumsat@@é@ g, (700)r LC-Mwdt. time .58 i, gt 3429 EMET); G NMR

(300pr eci |dg(%1%t [ on%sdgﬁf tshm%t é %ﬂJ té)gd (g’?illiﬁ’r é ’or 37002'7'09 (.

2H),.594d,e8l), 1Hdd.280)i d preci pitate was coI | ected by
filtration and rinsed with water. The filter cake was
[197zi ssolved in 100 niL Et%g;_ agdte%e solution was dried
ver Na2SO4. Et OAc was rotary evaporation,
anEthh d-(4'emiiokesB-nveslsyl-d r11-Bighényl-¥-gbdeoxb-A-(@fphaiyikthidutanoate

desired product as a white sq |d 18.0 g, 99% . 1H
NVR (DMSO- d6) S 14. OO(bsH I':20(5 1 H, 7.70

(d, 1 H, 7.40 (d, 1 H; (M). [242]
2- Chl oro-6-(trif|uororret N ~C F3C
S [243] Step 2. Sulgf O¥ was added

with stirring to captoG(trlquororrethyI)

benzot hi azole (HB.0G, 76.7 mol) at <20C under a

ni trogen atnosphere, and the suspension was then

stirred at rt for 2 h. The reacti on m xture was poured
[198] A &-nyethtyh < anggplfo®teci pit ati on  was
formed, and stlrrlng was conti pued for 2 h. The solid
precipitate was filtered, a d finsed with water. The
wet filter cake was di ssol &1 NCHPO ml Et GAc, and the
solution was washed with 1 m. water and 50 ni
saturat ed aqueous NaHG®3 solution, then dried over

o g e R on (O By PP BV AR B e B
0.14p mo e pyaiing (4010 1ht0. 598 iobvin Sctlbrcmehie 5109 mI9 yesy slowly added
triﬂlgd'n% }%{%sﬁi{f&m?aﬁﬂ (ﬁ%{% %35 0 }_]?I;NB g’?} B)Lﬂé' tl% a &nswasjcomleted the ice

SIWI ar nanner
bathtméremomm cpptioemixbelWaFEy

at gd@n 1t3 g pter (50 mL) was added and

the lgyefsm/e?d s% . bﬁl@ %&tallﬁb ﬁ?&lv{%§ wadled @ﬂlpf;'ﬁ&a(ﬁ FQO frrfL? %4 den aqueous

correspon I nNg 2-nMerca enzot 1 azo such as
HClXrigth pest @mgwﬁlllmaﬂlfﬁiel COb@ntmdmnéqmdece(dIP@SWB rihe grod@goduct was
purlﬁMéﬂg)ﬂashrﬂoma{d az OF 75%’(9’96 étf?ﬁ Qdetate/hexane) to give 4-acetyl-3-

[oro-1,3 were comerci al |

meﬂafhﬁémyamﬂeorogleté#nea%fogal@:wl aélrgbtm%wz ot 4082 &1 970 ywld) GC-MS m/z 282
(@iﬁg d
M)Zre‘? tlﬁiofrégbg{‘net oxy-1, 9%23%5{ ﬁ?é%g?&ecﬁgb%?@w GE2R),975 (4
1H)2 chl or o- 5- net hoxy-1, 3- benzot hi azol e, and
' 2- chloro 6- n|tro 1, 3 benzot hi azol e. Certain
A H wene-tepamaone al | y avail abl e, such
as 2- brorm thi azoI e and 2- brogp, pnitro-thiazole. 61
WD 2004/ 100881 PCT/ US2004/ 014(36 [245] Internediate
CC 5- Chl or o- 2- net hanesul fony otdtzazole CI ~ N CH3
SO O [246] 5-Chloro-2-nrth 4 fanyl - benzot hi azol e Cl
I INCH3 S

O,N
[201] Step 2. A mixture of 4-acetyl-3-methylphenyl trifluoromethanesulfonate (6.90 g, 24.0 mmol),
4-nitrophenylboronic acid (3.80 g, 24 mmol), 2 N aqueous sodium carbonate (88.0 mL), dioxane (88.0
mL), and toluene (296 mL) was purged with argon for 30 minutes before [1,1’-bis(diphenyl-
phosphino)-ferrocene]dichloro palladium(Il) (1:1 complex with dichloromethane, 1.90 g, 2.30 mmol)
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[247] Step 1. To 5-chl orobenzot hi azol e-2-thiol (1.00

g, 4.96 mmol) in anhydrous tetrahydrofuran (20 niL)
worw4adser powder ed potassi um carbonate (1. 37 BCT/9SHB4/014036

mmol) as a solid. |odonethane (0.62 nL, 1.41 g, 9.92

nmol ) was then added neat to the m

was gl (TR GACUAR FBFTe R heglef gt 0 anpitFed & L s et Wefe separated

and tﬁ@ V& asRY whd Wdsheitvhi@Nvatel (Bx 40 hiy, ke dﬂ&@x&na(‘gﬁékﬁﬁﬂiu[fatb edd
r vacuumto provide the t|tIe compound as a
Concyléliaieé vndsoyesluged nresurg fo 893 darklhrpw (Beonales! W@@?@T@% flash

chror atg& éhiqj t% Zbl% echrl &Zta{e@lexa;ie)hfa hﬁf] 1—@31m3th}1174' iffo- 1]l ﬁﬁ)hen?l—élzz

retention 20
yl)ethﬁnmmaes ghrbz@lomsehcmﬁ 1@2; 9°/hé1ﬁ1éhéic -M¥thygh> %’é%tr%fttél}w 89 tuin; 'H

| Qr esqal » 2
i e B R e M TS SR e e R f s b o 28
[{f @ ole (1.00 g, 4.64

[ﬂn??g$&8£9(gmhc{gﬁb%#étna Hm?%@%%%%hags added

3- chloroperoxyben20|c acid (59§ ©3.20 g, 9.27 mmol).

The solution was stirred at stk f¢ 2r h, and saturated

aqueous Na2S2Cb sol ution was ded to destroy any

unreacted peracid. The taye ere separated, and the

organi c | ayer was washg ith saturated aqueous

sodi um bi car bonat e @l ution and brine, then dried

SQ4 d d

R e
pyrifi@i¥a AeSomide{ 1068 e33. obymonj iahd gladidl acefic andi(68inl,) dias igked gt 110°C for
3h ?Ia}g g;lgcqugn Eng)%@?;a Ivvtaé q?qo% %O%I %8@1% gcéajﬁ%fé })I‘Olgl(l)cgl W%s?gozlgc,tedfy filtration
and {Sﬁghle\ﬁw%f‘sn(aﬁ g?émgg of ﬁe? :Lath%ﬁi{ﬂ,,amti dlbﬂlyltealeﬂ Orhe$sud@mhfpiial was purified

- z . , reteontion tine \
by SptichRmEETD (23 1 HGR MRS SR A Pl e 1
blph&Qﬁl&lyisa%ﬁﬂe :P ﬁmzwgom mag 54°2 5131d).| HPIEC ree dina Bes3 Bi; 'H

NMR.(@D@g)g‘S @p@f 5{;58 iyl & 9%”2707)2( 3291 S 31, 8. 514 2m.

6- thh -1, 3- benzoxazole 2(3 0 3
[204ﬂ o~ -16 N-4)r AO14y bighen : £ AL

5. 30 mml ) in pyridine (1n as- C§LFt red and heated
toreflux for 2 h. It S C [
m xture of ice-water , ated HO (4

m.). The solid was ec ed washed wi'th water, and

dried in the hood s I ght and then in a vacuum oven

at 45C for 3 h.Ozhe pr oduct

th 2 40§ o 24584 ot fulli 19BR1MBS3 b1t3@l mﬁa )

[205@6%‘ )ﬂomaolﬁ %?é}é%@(’? C?gl d%DQZ 31?316& e\'? N%AS% I ) ry |
tetr@k@o‘ﬁlmﬁ §308u17) wee slowly agldqq)dwthyl Bphepyiethylmalppato (3453 & §3 m@p@ The ice
bat L‘%g?i ggﬁ\g‘dtt qua t1c(?n rrlglt [E Wwhs @t@d@?ﬁi fc%)ﬁlﬁ midutes 1 8@olBtidnMt2 oromo-1-

[ sul fanyl) - - benzoxazol e
(3-methyl-4"nitro-1,1 -b1phenyl-4—yl)ethanone (4.06 g, 12.0 mmol) in dry tetrahydrofuran (50 mL)

was slowly added, and the resulting mixture was stirred at rt for about 70 h. Ethyl acetate (80 mL)

and water (20 mL) were added, and the layers were separated. The organic layer was washed with
water (2 x 30 mL), dried over magnesium sulfate, and concentrated under reduced pressure to give a
dark, brown oil. This material was purified by flash chromatography (10:90 ethyl acetate/hexane) to
give diethyl 2-[2-(3-methyl-4"-nitro-1,1-biphenyl-4-yl)-2-oxoethyl]-2-(2-phenylethyl) malonate as a
light yellow oil (5.30 g, 82% yield). LC-MS ret. time 4.01 min, m/z 517.9 (MH'); 'H NMR (CDCL)
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CH3 O C30 [254] Step 2.

6-Metliyl-1, 3-benzoxazol e-2(3H)-thione (375 ny, 2.27
wonekjloosas di ssolved in THE (2.0 L), and i odpOEURENE014036

(1610.8 ng, 11.35 mmol) and potassi um car bonat e

(627.36 ng, 4.54 mmol) were added. This reaction
8 1.234l R% (m, éPMS‘Hs?tSOr(me%H)JB g@(SoiIQL 35%2.6¢ ¢, U Ariil ¢h 21D, #R¢-4.32 (m,

f
. | ERTa R 240 A0l i PSS i 200 125, XU, Jh8S1 0 2m
2061 RGNS Alig rq-f‘? UBHERL A VRN S0 i e Ble!
was  partitroned between ethyl acetate and water. The
organi ¢ | ayer was separ'*édoanéxhﬁéhed with brine,
dried with MgSHi and caonrg S
dried for 1 hin <
6- net hyl - 2- (et hyl
obt ai ned as yello 1H NMR (300
MHz, DVBO d6) 6N 5 7.20 (s, 1 H, 7.10 (d,

2 1
l2071245'#n4§ RrRe e Df%{ﬂf@% &%ffk%lmﬁnﬁ% bl

phenfetVA) faylbnate (188 EPyd 1Stih IR qudous sckaiﬁmrzhyd&mﬂe(él(l\d&hn KOH@ n@hol),

ctunp 3 Skt D i i L CRE G DA G5l oo
and tﬁ@eﬂeﬁaﬂe whs (8B RY InstthdRdXYbthand (B n&l@éﬁ%ﬂ' a€8d°@Q>Qelﬂ&ht The
. d|chloronethane M@

rmxtlg@ms/ @m?eqeda@ﬂ/ﬂam%wmﬂ@%e et @5@1@&%%%9

washb®with waBd2 2 5infl) &fic@bve: tnagﬂéﬁmﬁ shieh hndondtrdled u-ﬁﬁ& reduced
reacti on was tranSferre to a Separator fun

bressume RbRI PR iR e Ber g e G NaroE RS (0:8 b i exene) to

give Qﬁﬂd Qq3%91ym%1trodlr l'ﬁq)h@!ﬂyl-h-yl)m% (2 PRy RAFDBIRnbAE 8k light yellow

hout heéating. The product

oil (3653@99% yietg). (%Mﬁypfstam fbh@m)m /23462 BN FAYR (66N} 133 ¢,
3, §§3n2° ﬁé@%{)%ﬁb @ﬁ?* 2 207%'(% )!1@} h@@'\L&OﬂH)da 14% M), 38b (ad, 1H),

id (145 ud 35. 6%

was

211 1¥£ S|n1Iar
4.09 Emﬁlribﬁ’ IH’; 36 ﬁe 5;59>e7c4:_7d1 e 173:7 8¢ 19 %’Wi

- (et hyl sul f onyl -1, 3- benzoxazoles wer e prepared

[208k ; A-(dlhanginey3-me ] .r g ‘..,_ 4 ou pRenyiethyl)g ,oate( b)
6- met hoxy- 2- (nethylsulfonm{)ol &mmgmzoxazole (c)
5-met hyl - 2- (et hyl sul fony] ) - 3-oen oxazole; (d)

4- met hyl - 2- (nethylsulf0| < 1,3 Hazal e; (e)”

2- (et hyl sul fonyl ) - 2.6 Rapht hol 2, 3-d] |
1, 3] oxazole; (f)

5-fl uor o- 2- (meyhytswt onyl ) - 1, 3- benzoxazol e; (Q)

6-fl uoro- 2- (netﬁ | sul fonyl)-1, 3- benzoxazol e;- (h)

[2096 Siep OpAapythre®t éﬂiﬂﬂl‘@h@tﬂﬁ-ﬂ)mﬁmﬂ 1-biphenshd-oR P (2" ( i)

o SR T AR SR e
hydrpP8i adich3eR0midi7 &0 emied), and 85/ 15 ethanol/water (100 mL) was stirred at reflux for
25 h.2 Tgfpl‘e%tfgn gﬂx@urg {VEJ HRE tﬂrbﬁéﬂ%‘%& o (%‘ﬁ?e@, £nd concentrated to give ethyl 4-
(4-amino-3-methyl-1,1"-biphenyl-4-yl)-4-oxo0-2-(2-phenylethyl)butanoate as a light, brown solid (2.94
g, 93% yield). LC-MS ret. time 3.23 min, m/z 416.1 (MH"); 'H NMR (CDCly) 6 1.32 (¢, 3H), 1.82-
2.17 (m, 2H), 2.58 (s, 3H), 2.68-2.77 (m, 2H), 2.98-3.09 (m, 2H), 3.49 (dd, 1H), 3.74 (br s, 2H), 4.10
(g, 2H), 6.79 (d, 2H), 7.12-7.37 (m, 5H), 7.38-7.54 (m, 4H), 7.78 (d, 1H).
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FI N/O\~Cl F N H [259]
5,6-Di fluoro-1 H benzimdazol-2-amne FN \-NH2 F NH
w@ 28Qj1088ep 1. The procedure used was simlar POT/URED4/014036
reported in J. Med. Chem 40:811-818, 1997. A
solution of 1,2-diam no-4,5-difl uorobenzene (500 ing,
[210B. 47 mol ) in water (5 ninfermediatedol ed to OC and then

treaseq. ﬂ%fng-b%h%] 1480 S HGHIOHRLrBERAE 88 fdrfiPesllr

bi carbonate (583 ng, 6.94 nmm® ). Thé& sol ution was
stirred at rt overni ght and ¥ A~ cocentrated in
vacuo. The dark residue ded i n et hanol and
heated at reflux f | 'he hot suspension
was filtered, rins mnth hot ethanol and the
filtrate was cdhdentrated in vacuo to afford

Z|n1d zol.- 2- ln (580 ngy, 599%,
cHwas used & T § gl net q’%- further
purlflcatlon LCMS nfz 170. 2 (NEN) ret. tinme 0.85

mn: 'HNWR (300 MHz, 0 6.60, (br s, 2H),
69 WO 2004/ 100881

7.06 (dd, 2H), 10.79
PCT/ US2004/ 014036 g, |2
2-Chl oro-5, 6-di fluoro-1 H benzi m dazole F
[212] £2]1. SoapsolptionT augsrbdeuemebepzsabeyiabesgan walroxylep qcﬁiééoo mg,
1. 61&1‘?1961r db‘?'ﬂn P@ror]l Ridde ‘f{deteﬁ!‘ﬁm Llﬂ&yhg i\](%‘ @éﬁ) an@l%%Ydlmaﬁox@Fropane (669 mg,

m xture o hi or i

6.43zereelbingneflpgol ﬁf(bmbba% draﬁsj@d M éiql n&ﬁmme W‘#ilatifieﬂ{ aad thas Isetlon mixture
was F{Eateddat 4B hibkt, Tﬂ@so[\%%ds 9&%&(15}1%%}7\/@%0%&15 fo%ijveal‘ie préduct 3-

m nutes, 5,6 | uoro-1 H "benZi mdazol -
(4-bronmebengpyl) zy@@emmabmae apid @ppthybiestegias e MO g iedd 95.1%).
1 f f [
VR (BRSO 8010 A 01, 4 S0 RISHH 08T, 10,250 110
2 20FIoBA(, ).t IO LIGHS I} SpheetBOriny 11/z 3%%@41&3 W t h
[2135 N HCI, and extract ed W|th et hyI acet ate The or gani c
in vacuoto afford o o
2-chl oro-5, 6-di fl uoro- IH-beandaz e&ﬁ80 ng, 73%,
which was used without f er” i@ation in the
next step. LC M5 ni| ret. time 1.96
mn; 1H NMR (300 dé) S 7.62 (t, 2H), 13.5
(br s, 1H). [263 ai n 2-chl orobenai m dazol es were
commercially avail abl e such as 2-chl orobenzi m dazol e
[2143 rRep2:. dlolagplotid- qfét(#rbnoyioémzz’ommmdiemned@rbepﬂicaciﬂ orsthyf ester (500

ouBds; 9t F0 )'gfs%l'h H Bhadtio ) gnd
(I&%?%n@r omgﬁl%nﬁf;@%l%f lﬂl)éfaflg ro iﬂn%ﬁk tgnzltl1 r§1 daz)o?n-
diox2reg(fi) m.), 2N deueous Na,CO; (10 mL) was added, and the mixture was degassed by
bubbling with a flow of argon for 45 minutes. (1,1-Bis(diphenylphosphino)ferrocene)-
dichloropalladium (63 mg, 0.08 mmol) was added to the mixture, which was then heated at 80°C

overnight. The reaction mixture was cooled to rt, and then filtered through a pad of Celite®, rinsing
with ethyl acetate. The organic layer was separated, washed with water and brine, and dried
(NaySO,). The solvent was removed by rotary evaporation, and the solid residue was purified by
using a Biotage QuadUV flash chromatography system (eluant: 3:1 hexane/EtOAc). The product 3-
(4-amino-biphenyl-4-carbonyl)-cyclohexanecarboxylic acid methyl ester was obtained as a brown

solid (200 mg, yield 38.5%). "H NMR (300 MHz, DMSO) § 7.90 (d, 2 H), 7.60 (d, 2 H), 7.45 (d, 2
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FNHBr NNH [265]

1,2-Di am no-5-trifluoronethyl benzene (0.25 g, 1.42
wonwk)ioosas diluted in toluene (5 nL) and treaP@mUs2o#014036

4- br omophenyl i sot hi ocyanate (0.30 g, 1.42 mmol ). The

dark solution was stirred at 100C for m u .
H), 6.8hen2 Hi. 840 &3 W35 {mal F). 258 (Brdy E‘;r b 90 el ?‘8531 (. 4 H);
LO-M% retZintesd3. BRI (methbE?), #,£884.1 s maintai ned at 100C
Ch@%?z%ﬁﬁ The(?gactgon mas’ggﬁfzntrated and partitioned

between ethyl acetate and water. The organi c | ayer

was separ at edPreganation of\Gommoyndsy LV} at ed under

reduced pressure. The dark bromn 0|I was purified by
[215]f | ash chromat ogr aphy onlégrmediatedd|  eluting with a

gradient fr 0rfl@narotfggmometﬁyﬂybmﬁmmmla o 100%
et hyl acetaté. rtTe conpoun was obtained as a

light pink solid (0.50 g, (y NVR (300 MHz,
DVBO d6) S 11.3 (bro >‘ 187 (d, 1 H), 7.50
(d, 2 H, 7.61 (d, 1 7755742 (m 3 H), 7.35-7.30

(m 1 H; LM rn/z 3%6. 2 (MHO, retention tine 2.33
[216] %Q%ge-%ﬁcéé ﬁé&é{%&’ ?AtﬁQ@&i%énsEICJ Li4S200446Q3AR31A chibR&GB70 me,

I'nterne

2.75 Bmolrin Retbhitidy G pHe wps treated with ar-putyl girits fatHmk» 3.44 mmol) and stirred

o SRR R AL Ol R i

aceto@itrBel(Lrmio) Was fies adfied dropwiss. Th PEHITS MarRsied AP (S s AP i
coole%l chgaéﬁ%d\@aé&gﬁ 4B gﬁPN%qJebMy@rleﬂ&Wécid%@hﬁérp ana ﬁl@l‘a&e Was

solution was stjrred
extraiBiCvitoths] Boctin Jb@grgm@mﬁsefvasswg;féi e Q0 OP?ﬁnH%ed

unde1(rgdu%g’d ﬁessgre 1§ﬁ Gﬁﬂ’ée)seﬁ’i@s%h@@@ ?ﬁilgz @%) vk oRRE&. and Bd w1thout further

tion was heated in a oll bath overn

[
punmmhea{m GonVER GREIDG 8a1t0 3 (}5&,(%% E 7r7r4é§§l}DeEC Mm%fﬂ@&?%
esi due d ed g). and the
omggh g T LR Kl R SRRy 2TG gani o
| ayer was dried (MgSO4) and concentrated in vacuo. The
[217r esul ting dark brown cintermadiateM fjed by flash

chromat ogr aphy ol-d-£heBlfl- 1.8 bneAnAMI@ 9r adi ent from
9: 1 hexanes / g?ﬁ%?h%t€55 € 10 100% et hyl acetate.

The title conpound was c I"13ected as a light pink solid
(0.60 g, 57%. 1H NWR 0 NHz, DVBO-d6) S 11.3

(broad d, 1H), 9.87 (d, , \7.—30 (d, 2H), 7.61 (d,
7.55-7.41 (in, 311 7835-7.30 (m 1H); LC/ M

[218][I :,q? a F(ﬁé{? I'ngxtngém ,DICOp{J& ﬁl@lti&ec(ﬁ) 61 Q%Fg #4. é%m%l%ﬂdQﬁethgll%&sélycol)

ity b koo Ry uitBle GO0y s @idbbitoeaushititof2-14.2a HanmoD), and
the re%tgonl}lrﬁgctﬁ}e v%s Iélin‘e'&' at rt for 30 minutes. To this suspension was added dropwise a

<D

—T

solution of 2-amino-4-methylbenzothiazole (2.0 g, 12.18 mmol) in tri(ethylene glycol) dimethyl ether
(10 mL). The reaction mixture was stirred at rt for 10 minutes, and then heated at 50°C for 2.5 h. The
reaction mixture was cooled to rt, and then poured cautiously into cold aqueous 6 M HCI (400 mL).
The solution was extracted with EtOAc. The organic layer was washed with HC1 (1.0 M), water,
brine, filtered and concentrated in vacuo. The residue was purified by flash chromatography (Biotage
Flash 40M) using 5% ethyl acetate in hexane to afford 2-chloro-4-methyl-1, 3-benzothiazole (1.6 g,
71%). 'H NMR (400 MHz, CD,Cly) § 2.70 (s, 3H), 7.32 (m, 2H), 7.64 (m, 1H).
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[269] N-(4-1odophenyl) N -(4-nethylphenyl) thiourea H
H NN~ NSI s CH3 1 [270] Step 1. A solution
wob@+tiaiggl t hi ocyanate (0.65 g, 4.35 mol) andpPCT/US2004/014036
p-iodo-aniline (1.00 g, 4.57 mmol) in Et OH was heat ed
at reflux for 3 h. Then the reaction m xture was
[2191di luted with Et OH and IofesmediateWi ¢ at e was col | ect ed
by filtration, 2‘1‘@1%&%@4 YidithoF-Dhibesdigisorr , and dried
in a vacuum OVen to giVve -1 odophenyl)
N - (4- net hyl phenyl) thioufea (1 32 g, 90% purity, 74%
yield). 111 NWR (400 DMV , 3H),
7.12 (d, 2H), 7.29 (m .72 (s,
11-1), 9.76 (s, 1H). 8

o b A g

dimetByl etheSG SIS S hcBdnile {‘&0 @4) mdmhbrélﬂqah@yl nitrite (0.94 g, 8.06 mmol), and the

reacuerhmg?lg?g/%q?( (xgga% ﬁj{fjfl) nlg g'fa)e%s susl% %n \g%sﬁaggerd l\x%se la olution of
4, 6-d§1h&m1r39be€120tlﬁ&ogz-aﬂaﬁle %00 ggrmﬁ )mnoi) in Itlﬁ(@th}ziémglwc@ll dm@)h_yl thes
eacti on, m xture

h
s mpndfe Felpbmtte Bacarey o b ftaets dilin LW 6% Bk b The
reactidh ¥ixtire wisoRl kool then woet cautingslyiaio Cb]d@alteeds QWItHCL (200 mL).

sul phur ous ac i d 11 the ora r
T
brineCilRR€ed aANFERBNEA Byvdr to xifete 2-chbroet, & Hulﬂocnroﬂ Srirenzpdidazoledhl g 99%).

add t The | ayers was
IHWgﬁoé?%Mg’adf’N@ﬁﬁf%%%%@ 6} vvas washed wi th

wat er and brine, dried over SOdI umsul fate, filtered
[221and concentrated to gilmelmedlatex

N-(4- |odophen2/

(0.6 g, 97%

()
£O-Ps { o DE 1B
3H), 712(m 1H), 74,8( 760(m 3H) 7.65
(m 2H), 10.50 (s, 1HL ek nedi ate |1
N- (4- Br ono- 2-f | uoropﬁeny:b ma‘%hyl 1, 3- benzot hi azol - 2

oo g LA o s
dlmeﬂ‘lybét])er (]rﬁ) ) iIBm:éﬂshl(rBe {50 mLyweas addrdagpamyl nitrite (4.5 mL, 32.02 mmol). The

reacttoa Iraxt}ﬁe v<ﬁ1$ Iu%ex aﬁx‘g unc%ll %Eon(f? %%ﬁﬁltesr gé ?%J%T%l%%\%%pﬁaesg@eed dropwise,
a solaton@OiEaioing swiifijlotomeSoky-bibenatiardriolening( & 8t mol) and

o N a nutes,
tri(e tﬁéﬁ% li o]ll) 81meﬁlyfjetl}er glo%gr L e%ctﬂﬂ?m&ﬁ@eswé%qm t £ A& 10 minutes, and

xtracted with EtQAc,
then Téated@oSAIC lﬁc&d }o ﬂ@amlxture was cooled to rt, poured cautiously into aqueous 6 N HCI,

and extracted with ethyl acetate. The organic layer was washed with 1N aqueous HCl and brine, and

concentrated under reduced pressure to give the desired compound in near-quantitative yield, which

was used without further purification in the next step.
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phases were washed with 1 N aqueous HC and bri ne,
dried over Na2SO4, filtered, and concentrated in

wo aaga008§he resi due was brought up in MeOH andp¢h@s2004/014036
precipitate was collected by filtration, washed wth
MeOH, and dried in a vacuum oven to give

[223]N- ( 4- br onD- 2- fIuoropheﬂ&ﬂﬂ%ﬁ@ﬂéﬁhyl-1,3-
benzot hi azol - . P8 zothiddoRMR (400 MHz,
DVSO- d6) 6 2. 6 ; 7.15 (d, 111),
7.36 (m 2H), 7.51 (d,~NH 72 (t, 1H). 67 WO
2004/ 100881 PCT/ US2004/ 6\>—f(2|75] I nternediate JJ
N- (4- Bronmp- 2-f | uor ophenyl’YY“N-§ 6-tri fl uor onet hoxy-1, 3-b
enzot hi azol -2-yl)amine -f~FF F Br (r)FHo SH H

ln a 50-m,. round-bottom fl ask,

[224] 21Ny R t hoxy- |, 3- benzot hi azol e (5.36 g,
21. 14 nnDI) and 4- br ono- 2- flworoanlllne (4.82 g, 25.36
mmol ) were conbi ned | ¢ Albut anol  cont ai ni ng
1% 4.0 MHCL in dioxane d ated at 90C overni ght.

The m xture was cool ed tgt and the sol vent was
rennved under reduced pr-sure Et hyl acetate (50 m)
was and_the mxture é%ﬁéason %f gﬁ %?

BZS]siL@.QabrﬁﬁnﬁfQﬂ tHEide(3d%ke PR 7ARmY )t“iaé OB BRERP FToPmepium

thiociAnE [ g, INEs Mhn¥l) i RetRS0 fl ) 4t80€H, THe lﬁﬂxttu’ﬁ &vak tirfed attreflux for
was concentrated under reduced re%ﬁﬁﬁe g%oﬁltrl ;

30 m{nsf@s ey oqpled to QT Eernd e solien P o T O g & ool in acetone

(10 ity %@&ﬂ@d Lahesbrfic, T30 MR vesSstiabdat kdTRR fdri3D rtkds. AGolution of

fovide the product as a . whi sol i.d
NeORL €54k 33 51 B0 N ARNGE TGS 4o I 2 L ap St reflu for 20
mmu{eQ Erﬁlrtﬁ@ﬁ@bél&?to BEeC. Concentrated HCl was added to adJust the acidity to pH =5, and
(4- Brono- 2-fl uor opheny -1, 3- benzo%ﬂ#

then ‘1h§ QHW WAS gelgsteg th shght@_,aﬁ#n}f bgrtheﬁdﬂhgn (f arp]ﬁmgurg

After' 89 rﬂrﬁﬁ%est @e ﬁﬁ!@%rle des&bich ﬁ)dl OBKD mdexiratedtwit Bﬁ@ﬁ@ atidhe émnlmfed
I ono- uor op

orgamrc ]ﬁ@gﬁw Wy} hegd \Bxgh%@*f;] é’l an% c%rﬁréteg‘f?&fford N-(3,5-difluorophenyl)
thlouN'a Qa‘lszb% Q8%). ?iretf duid@l o RN DML 11 NMR 400 PIER] MeoH-4}),63:72 (m,
benzothi azol - 2-yl ) am ne, using

1H), 71efm.@He- 6- f | uor o- 1, 3- benzot hi azol e and
2-fl uoro-4- bronnanlllne was prepared the desired

[226}5 gdiflorgs k.3 hengathiagol2amize (7804 yvi el d). ' H NVR (400 MHz,
DVSO-d6) 6 10.50 (s, F 8n60 (t, 1H), 7.80 (d, 1H),
7.60 (m 21T), 7.40 (d, , ?*aﬂh(nl 1H. [279] In a
simlar manner to the pragcetig es descri bed above, the
follow ng N (4-bronophenyl)-N
(1, 3-benzot hi azol - 2-yl )ani nes were prepared fromth

[227R Q@p__p‘l“m atuwspedsibn ofdd&hi-iflneephad) thiowled Grdd-g 1807 mmol) in DeE 95
benz t e $

w0 PSS E eyl NP AUTRRLECN'S D nirsar ppitgienn

for 2mhztha7®o@d (d\MfC ané the ptrqcm»@at@fogrzedrwas)colle(:1l§91 y filtration and washed with

DCE 185 %otﬁcri QVgDStlﬁred lv;{g %&Bﬁgﬂé’ J(]%%'I}lﬁgﬁen’?)g 'tr%e%ﬁi&ft WE&M' anﬁno%ldﬂ?
hydr bxmfﬂeﬁl&r@k‘rarm dne@ metvaonin)n to afford 5,7-difluoro-1,3- enzoth1azol 2—amme (3.05
g, 90%). ret. time 2.18; m/z 187.1 (MH"); 'H NMR (400 MHz, DMSO-dj) & 6.92 (m, 1H), 7.00 (m,

2H), 7.92 (s, 2H).
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(c)
N- (4- brono- 2-fl uorophenyl )-N-(6-trifluoronethyl-I, 3-be
wozauhomsol - 2-yl )amine (LCGMS mlz 391.0 (M T)PCT/@652004/014036
time 3.95 mn); (d) N (4-brono-2-fluorophenyl) N
(5, 7-di rret.hyl | , 3-benzot hi azol -2-yl)am ne 68 WD
HOH, Qg & 4036 (LCGMs in/fz 353.1

(M—r) ret tlrre4O9Fm
N- ( 4- br ono- 2- quorophen I\&ST&, di fl uoro-1, 3-benzoth
5N

I azol -2-yl)am ne (LG M3
3.86 mn); (f)

N- (4- br onp- 2-f | uorophenylf N- ( 6- met hoxy- 1, 3- benzot hi az
[229]0%te23. YT 9 Ahufien cdntiddsopfez cliddisle AD((MBSY,,6. 64811Iml) anderi(8thelene

evec oY By (6 ) eI P 70 Y SRR G B2 )

and theﬂ@achéﬂ-t@rxb@ WhsztiBeat & fgrMbtinutese o this sugpeBsiGSraviaded d(ohyvlse a

solutr)og ﬁ;f %’é d1%(.1 r%q%gy H%(}ﬂ?a% b3 I 3 O%) {}I%fgy l m%ngﬁg %1"(%%9 %I}rgo'l)ycllmethyl

therQIUinL) ahd Bbe(cﬁ]mﬁlé m- frhaueampﬂmwd@ whi stirred at 1t for 10 minutes and
heate§6155028 ?‘W&I‘@i‘ T}xg ?eack‘)tt%n ﬁ%&t\%le gf%so %%o%i ¥o r} %%?1@(} %Cfle : ne oﬁgbzinto cold

aquedds 6 M HCl (400 mL). The solution was extracted with EtOAc The organic layer was washed

with g@s gl%vatzer sfiulld%(l)‘l{‘lg %ﬂ%g%{:aﬂ%(sgg hJé% rci) B res %gstp%ﬁ@zfﬁ}y fsh

359.1 (MH), ret tinme

u re
chroﬁatégﬁiphg libietagd Ash@AOKI) astd 596 ét]lyl @ceyate m.hexatmtol affomlrechloro-5,7-

ity RO R LY %ﬁ%%Séﬁ%ﬁg Q0 03 By 8, Tz . 180,
[230&}[{ arf”ﬂ%aéfrf_aﬁﬁer g‘%@% € If/lrgsr i n%?d ﬁ’uﬁ%%&t%%ﬁg n. ﬁ%ﬁ bbiRfthiazoles
were?ié’%aleuyﬁ ermﬁ]f?fﬂireesr@bmﬁn@O?' dmlﬂéd:-lr Ebﬁi,zﬁtfjldz(dﬁl f@lpletsenz ot hi azol e
O oD% AL B MRS ATV, DY R g
(b) mL) hvxzaélﬂoradcfmdro Thienoothiazvlec HPRG aet. tinaes?2. &ﬁerpla) ?t ed and

was eou
© sol ut#j gﬁl‘l’rf’gdn?@%l q%\% er %I%Sg‘]@n%%/} 18@‘?{1\@? r&?tluléia?%?f%)
(d) l;l?fZ gfmcmagm?wmnemﬂ lsibﬂmnm’umambdé&rl\ﬁ%dézd@&l PYIHSsig time 3.36 min);
(e) (10 -?kﬂgrﬁ 3 ﬁémgtﬂel 11, 466202’111:1%(%%_'%& Ned {'M bgd W)hreg%g@@ 34 min);
® ?Eg gmoﬁlrdrd ®m&glﬁlﬂfohyi 18 beom'qlswkﬂ(HRéC gﬁttnnet?olmlﬂb?@
© 380y PRI %{?é?)t.l 3%%%@#%@%@% <§D) b etbAdn K?(’aﬂe)

111), 7.95 (s 111), 7.70 (d, 1H), 7. 58 (d, 2H) 30
[2314 dy cetthih)caseS@e mlmmmeas bR Tiakise Baerherd Sgm ﬂ[lez@g?spondmg
I nter

3 {1 henyl) thi and 5,7-difluoro-
ok A R e e F e s
1,3-egatigazoCH3m{pbl JBr O N N
[232] Intermediate Z

2-Chloro-5-fluoro-1.3-benzothiazole

T

[233] Sulfuryl chloride (50 uL, 0.65 mmol) was added neat to 5 -fluoro-1,3-benzothiazole-2-thiol
(100 mg, 0.54 mmol). The mixture was stirred at ambient temperature for 1 h, then heated at 60°C for

30 minutes. The resulting solution was cooled to rt, and poured onto ice. The title compound was
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H [283] In a 250-nL round-bottom fl ask,
1- br ono- 4-i sot hi ocyanat obenzene (4.28 g, 20 mmol) and
WQ@200a/10038t 4- met hyl - phenol (2.46 g, 20 mmol ) WePET/US2004/014036
stirred in 120 nL ethanol at rt overnight. The
formati on of N-(4-Dbronophenyl)
collepled fyiltiatign.oveghed withtvejdrziné dyddunder gaphena. hegssobid plftyinedeens psed

witg R oul Rl L P W sp b Ordfier fime 3T 1 e

hydrochl ori de (EDCl) was added, and the reaction was
[234btirred at rt for anot hbterfhefliate®e reacti on m xture

was then heateq @gQm-segg#ﬁusrgg,g&h@@nmmgm Xture was
cooled to rt a nder reduced

pressure. The solid Was. d diived in Et OAc and washed
with 2 N agqueous HO and O fherrganic | ayer was

dried (MgSO4) and the sol t Svas renoved under
? gt 3 " n%ﬂﬁh lobtalned was
1235] %?%%'ﬁ§g§?=lumeﬁuﬂ% 3 gr and filtered to give the

desired conpound (3. 64%3 O@@ H NNR (400 VHz,
DMSO-d6) S 10.70 (s, 7.55 (|n, 2
H), 735(d 1 H), 725( 695(d 1 H, 2.40

. LC- M5 na/z 303. é 3 3.46, m n.
[2361' Q‘gg_]l_ Tcml Bixie pipodiunglydride (0.98g, 4 91 mmol) and d1ethy1ene glycol monoethyl

ethe24 ﬁﬁﬁ&%@ﬂ@%&o § '(t(lﬂﬁdrgrhé%%g)@ﬂﬁﬁm o) . 2537BeRAPKRER mitdogen

-am ne F3C B

atmophiagei ABe r&suetmgumlm@rwmw |a1) It)f?é Aomingige apd-fhen grbopgdisplide (-89 &,

51. 1%}@2 Yras dRe@ TSRS R wad Bleh ﬁéiteblrzﬁ flﬁbetﬂ R% 6 (ﬁ@uré 3A#¥ cooling
mmol ) i n nmethanol was ad

the sglaqlqmtv 6#%?@&%%8@66%?“@@4 i 4@8%?.‘%9% Hﬂa ﬁ%l}?aﬁed Eti filtygtiqy, and
recrﬁtaﬁlz is &d#ﬁr tdf 0RO -inbrcaphdFRAT s h @k TBEEothBz4 (205 g,

mmlg e mxture was heated at 85C and
44%)@1%%@9 MHZIMSO-deh 7 ¢dpitet &l (EedBt T ¥HIWES- al | owed
to cool to rt and was flltered t hrough a pad of
37 larpSy(triflygeomethyDbeyzothiageley | acetate. The filtrate
5 essure to provide the
title conpound (0.58 g, .‘ﬁfPWB mz 178.1 (M
retention time 0.55 mnutes 7 WO 2004/ 100881

[238?@5_5{1_8@1@%1 Qﬂl&%@ 09 3%77]33 Dol QdIHé@ IWQ:H yﬁr}mg to 2-mercapto-5-

- trlfluoronethéé? - benzoxazol - ne F3
<tnﬂwrorp621®é>1ber§9 3¢ bt b Il PYF § BEPB R PAUBh BiRgecton mite
was {héPfloWBd tol;’eaﬂé—foﬂ'ﬁ%rdxuﬁéiéiy 111 b1ce Matedwisadddit@the reaction mixture with
stirigg ﬁ&?éo%%g%ﬁ%”&aqss sl ioai, Bl iyt it ey
acetefié. Ei%lk E) _ F@@@aéﬁb& Rith water (3x) anc%] brine, dried gver anhydrous Na,SQ, and

-[ 3- |net ari no) pr o - et ar hodi i m e
concrRfegie hgps s e s e “ré A m@fﬁ}ﬁf‘g Ffjoug%%mft fyee-gel
colutth elutih €wiRBt el toloB@ 2fdBlora?s-(trifedk @icthyBénagthiagad @F0at 94%). LC-

reflux overnight. The |
MS m/z 238.0 (MH'), ret. time 2.55 min; ‘H NMR (400 MHz, DMSO-ds) & 7.81 (d, 1H), 8.38 (m,

2H).

[239] Intermediate BB
2-Chloro-6-(trifluoromethyl) benzothiazole

N
L
FaC S
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reaction was allowed to cool to rt and was

concentrated under reduced pressure. The residue was
wale@gabosed i n et hyl acetate and washed with 2 PCHUSEOUES14036

hydrochl oric acid solution and water, dried (Na2SO4),

and concentrated in vacuo. The reS|due was purified by
[240f |2eMd ercaptn-GtiafusgpmaghWibengothiazdle a gel, eluting with

85: 15 hexanes/ethyl acetate toHprOV|de the title

conmpound (315 ny, 62%. L Nn/z 357.1 (MH),
retention time 4.20 ninuEéiZﬁéZk@P | nt er medi ate 00
N- ( 4- Br onp- 2- f | uor opheryt ©rifluoronethyl)-1, 3-ben
zoxazol 2- anl 3C 00: N g i\ ] )
(2415 Shgprln & T4 rchgf%%ﬁnwoynﬁﬁ@ﬁlaﬁ'ne?ég%g f?%of' o handhpgiagsium
o-etﬁﬁ%tﬂlo&mﬁ@e 295 g 0340-thmbl1$ B ing- alﬁyc&&ﬁtmme ﬁfaﬂit&te(l #500°C
mol ) were stirred. in ethyl al

0
oversigi “é‘ﬁ%f afl@ﬁ%ww%ﬂ? ofrhe TgCtip mixHie Vas g %\k& a&lﬁ Hegd §THCL
soluwmt (0o0lmi Bwds d&dmtwim s@fh ) ituePybdipiBtiel Mecht hodirt Wadgirred for 30

drochlorlde m
mﬁfmha pQlid REcsipiaty W?Séﬂ’ﬁ?c&%ﬁ%ﬁ i %ﬁdémﬁ?ﬁ% I@&?ﬂﬁ fjﬁfff cake was
diss16ddlin XOOQM@E@AG:hind tH8lutibreagtdriedownNa,80). anwedc kas fé@@bedtt@ rotary
rt and S ncentra ed under sure.

evapoggp g e o Sy A G G S S 8 POl (150

9<ywl mmlamc%ﬁmmb@qf}bog DO q§d7 $®{aut ipn.4and 199! 6C- EIMS
drie (Na2sO4 and concentrated in vacuo. The crude

m/z 2t )-al was suspended in ether, sonicated, and the
resulting solid mas coIIected by flltratlon to provide

242‘_] i-.‘ S C ;r;; LC-MS mz 375.1 .

(MH), retention tlne 3.70 m nut es. [291] In a simlar

manner to the procedures desgriNoed above, the

fol |l owi ng N-(4-br ormphenm\Z—CI

(1, 3- benzoxazol - 2-yl ) a1t Wese prepared fromthe

ropriate 4-brono-1|-isothi ocyanat obenzene and
243} &ngn Splierichtorideyft0 mL) was added with stirring to 2-mercapto-6- (trifluoromethyl)-

ené}khgaéol@ (1R, 9. LJHJ%%%PW LdaeNs &%R%:Ei)ﬁtaﬁyds%ﬂere arfa@lﬂazsﬁéﬁﬂs%n was

am ne nt/z finme
themﬁnﬁe) -at 17 forAdy. @Wﬁ%@W@W MMP T #eigewitl iyring. Precipitation

was %&é%gﬁm%y !:c)n’u%e(i@or@"f hyk sAhd%réé%ﬁZt@%@szfﬁierea Mh Y8 Wvith

ret. tine

watqpy %‘W%ﬁlt%ﬁal@ﬂv ﬁasloafmllc%tpﬁm d (he)soluim)g@f weshsdite 100

ml Jvater and 50 mL saturated a%ueous NaHC03 solution, then dr1ed over Na,SO,4. EtOAc was
4' 3- Benzot hi azol - 2-yl an1no)-1 bi phenyl - 4-yl ]

rermzve bﬁdT"F@t srgparafion,ase the astisioe wadrisd iyagroopffaniibrgesired product as a
I c r
st 12380 sty Iiabocn s e e
leia%@thbate (60 ng, 0.19 mmol) and
2-chl oro-1, 3-benzot hi azole (40 ng, 0.23 nmol) in
[2443 In p sitalprohanges tethp prepesiires desotied ébﬁyp,nd@mnal 2r¢hdorpd r3rP&t1408nazoleS

wer@lgreﬂgﬁatdl?%ln tfls c[of]fesp()&dngg pﬁ%%@ 3 %Qﬂzo%la%l@smlﬁﬁ) 35 2-chloro-5-fluoro- 1,3-
benzothiazole (LC-MS m/z 188.1 (MH"), ret. time 3.27 min). Additional 2-chloro-1,3-benzothiazoles
were commercially available, such as 2-chloro-benzothiazole, 2,6-dichlorobenzothiazole, 2,4-
dichlorobenzothiazole, 2-chloro-6-methoxy-1,3-benzothiazole, 2-chloro-5-methoxy-1,3-
benzothiazole, and 2-chloro-6-nitro-1,3-benzothiazole. Certain 2-bromo-thiazoles were commercially

available, such as 2-bromo-thiazole and 2-bromo-5-nitro-thiazole.
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1, 1' - bi phenyl -4-yl ] -2, 2-di met hyl - 4- oxobut anoat e was
nmonitored by LG-Ms. The solvent was renpoved under
WO eddaemspr essure. The residue was di ssol ved i PCRURL004/014036
t etrahydrof uran/ di oxane (1:1), and 3 equivalents of 1
N aqueous sodi um hydroxi de was added to the sol ution.
[245[The mi xture was shakenatrmddiadg€€ni ght and then at

50C for 2 h. T|§GC| lﬁér% @gt%%l?efsulﬁdl%glbem{h zlzx is reaction

was nonitored aqueous HC
(3.1 equivalents) waél edaHy the mixture, and
the solvent was renov de uced pressure. The
resi due was redlssolved snmLonet hanol and a
unt. .of DNF .and the product was isol ated
D4d$¥¥%- TBysny ; "{e rever se- phase HPLC

(mater/acetonltrlle Madi-ent comnglnlng 0.1% TFA) to
gi ve 40 rrg of 4-[4'- (1%/)145 azol -
ylam no) -1, 1' - bi phenyl - 4 82, 2- dlnethyl-4-oxobutano
pa7f, i ac d(lﬁg d: eﬁz50° azgé’j( ;}Mlqil( 0 4.%?1%(Q}ny%j@us §etr§Bydroﬁuan

(20 rﬁﬁ). wad alfjed p?SwBéirec( patasSiuid)carbdnBO(1(d, g, 9. 92-I)n,mol)7a.s 3501(¢ Todomethane

. 62::'31% 743I%g, 2(9% molﬂ%%s ‘cI":”ent a%ﬂéds x?atzta '_Qe m1xturel, ﬁ(gﬁfapgixst g C}i{\@

stirridg fo4'18 . 1dctiBewnere rentiaaioly- DiryticaniThe)ikibielvas borphisraydd whdar vaeuum to

o AL X RSP O, Bl i

7.774s, 1 41); B8 @ot i), V.21 i pheny kD 4.4 (s; PHR 1AME byt 214:2 (MH"), retention

time%ﬁ#%%%%%ﬁ?@ﬁ?ago e /%%C%ES 0.25 mml) in a

4-14" - (1 3- benzothlatu am N@H;1, 1' - bi phenyl - 4-yl ]

- | &
-2, 2- di et hyl - 4- oxobut c &c—tsi. provi ding 40.7 ngy
(48% of the desired proggcts 18 NVR (400 Mz,

[249tl:)lvsé’teo-p_éfj 607é églgt?q;ﬁ( ot%tj ciéoro %%y%sélfggfl- nzotgmgg; I_1|)I.HO g24%§ mmol)
in dlé‘ﬂl@roﬂaeﬂaghe((m mL) Hﬁs adaecﬁﬁclﬂﬁrop&oiﬁ)ganzlnc%&d((so%,63 M g, C7 Mmol).
The %)lluznoﬁ%vas stlrrelgl_q It for 24 h, and saturate%i qlrlgous NL §205 soluti(%n;eells%dg’ed%o

destrol BBt iyrdactdd pewm&l Tt 1ayledsSwdrb bepd@ied 2my Rk ga@jc1dykt why \fhﬁﬁéﬂ with

satu;z'qgl gc-l%la bu an %gql,tcg ﬁ(ﬁl?tg)a a%%ﬁwe;gF% %led%\/ﬁglsgu) ang concentrated
undef rdddced disfige t,'b alyeldi phtnYhe druiid Jolid wlds wituretedywith Aexanes, collected by

e b SRS e SR 2 SO0 SR B30k

NMlﬁ?ﬁ)@'M@@@ﬁCQJ)BS 17 (s, 1 H), 8.04 (d lH) 74lﬁdd 1 H), 3.40 (s, 3 H); LC-MS m/z
benzothlazol 4-yl ]

z henyl| -

245 BT s Ao DR GHIFE a Rl & T 21 aRes PG 2188 g
(24% of the desired product. LC-MS rn/z 381. 4 (M),
ret. time 2.53 mn. [298] Exanple 4
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4
-[ (6-Chl oro-1 3- benzot hi azol - 2-yl )am nol -1, 1' - bi phen
W@ keodAnisEt 4- oxo- 2- (2- phenyl et hyl ) but anoi ¢ aci BCTDUR0DH014036

G NVNY T 1/ 11 SN H [299] This conpound was
prepared from net hyl
[2504- (4' - ami no- 1, 1' - bi phenjiterauediate BADox 0- 2- ( 2

phenyl et hyl ) but. Q3LS
2,6-dich|oro-%@éz&¥#@%%%@gﬂg mol) i n
a simlar manner to the pethoN d@seribed for

4-14' - (1, 3-benzot hi azol - @ }1@)3\1 1' - bi phenyl - 4-yl ]
- 2, 2-di met hyl - 4- oxobgHanore a@i d, Cﬂ'liaovi ding 26.7 ny
(25% of the desired product. 1H NVR (400 MHz,

DVBO- d6) 6 10. 80(br s, 1 H, 7.75-8.05 (m 9 H), 7.60

[251&%1\4&11 1317en£&az%1 iofe H, 3.50 (g, 1 H, 3.10 (m
, 265 (m 2 H, 1.80 (m 2 H).
LC—I\/Bln/z 5413(IVW, ret. ti 4.07 min. 73 WO
2004/ 100881 PCT/ US2004/ 01 ] Exanple 5 2 (2
f4' [(6

O
Chl oro- 1, 3- benzot hi az&iH2. vl )am nol - 11" - bi henl -4-1
[252 %t%)ioﬁtrhixﬁﬁ’é @E@nﬁnoﬁﬁicﬁksol(@sg? 7% @88 mnfal) and &tﬁdsmirl O-ethyl xanthate

(SSOZn% é]S? jlal ggipdgn%%p I\é\lﬁp‘ﬁ% gpf L [crclbgee %xt%w ]]1 It was cooled to t,
pom@&mtoamﬁtuee &f@& Wk (40.120, mbﬁceﬁfmd HCI ¢! mL) The solid was collected,
2,6-dichloro-1, 3- %egzothl azol e

Waslgdéxpthq\qagf an Oflﬁgel?}g]ﬂtﬁﬁ‘bt 8%@@ v 81 qav81} atqgg%] 1%14 h. The
prodfict [64net1§ﬂ—‘1 3-thenz bl RFOHthidnd/h R Tb1ADEA 4s,bdige Povpdee(T3h mé; yidld

92. 3%18% NYR @M@%ﬁé@%&%ﬁk& 19 Lﬂ%\gf Iﬁ}'a g.&%&z gﬁ) £ s ret. time
2.375&@@18 45, 21460 dbrys. 1 H, 10.75 (br s, 1 H),

(m 9 , 7.60 (d, 1 H, 7.35 (m 1 H, 3.40
[2538%Mgthﬂ)z-(nﬁthmul@dﬁi/l)—lﬁl‘d):mzo;laz515 (m 2H, .35 (m 2 H),
.85 (t, 3 M LCGM nlz 479 ret. tinme 3.88
mn. [302] Exanple 6 4 [ ot hi azol
2-ylam no)-11' - bi phenw - ?2 nmet hoxyet hyl ) - 4- oxo

but anoic acid O g NH [303] To a

[2542 b %rM%%ylqtmehzoxazole-Z(BI-I)-thlone (375 m§ 227 mmol) Was dlssolved m THF

met hoxyet -4-
(2.0 xBhusodisdemethqz 61619 ?ngol 186 mpvad) =)nd|pﬁtaf§uma<ﬁ810n%/t@1 ﬁ%{iﬁ mg, 454
mmé'i) &QE 9&&3& benz b RioR R Ge A3 vi Qorglﬁ g’ﬁ'fr? loyerMigs. @ES@sbtion mixture

reaction mxture was heate 90C over ni ght .

was TR 0L S TN OREE R 1oV WASCGRomipHRd I vicuo o

yellow solid. The solid was partitioned between ethyl acetate and water. The organic layer was
separated and washed with brine, dried with MgSOy, and concentrated. The solid was dried for 1 h in
a50°C oven. The product 6-methyl-2-(methylsulfanyl)-1,3-benzoxazole was obtained as yellow solid
(145 mg, 35.6%). "H NMR (300 MHz, DMSO-d) 6 7.50 (d, 1 H), 7.20 (s, 1 H), 7.10 (d, 1 H), 2.78
(s, 3 H), 2.42 (s, 3 H); LC-MS ret. time 2.90 min (method 2), m/z 180.1 (MHD.

[255] 6-Methyl-2-(methylsulfonyl)-1.3-benzoxazole

N O
Jous

[256] Step 3. meta-Chloroperoxybenzoic acid (1.37 g, 6.14 mmol) was added to a solution of 6-
methyl-2-(methylsulfanyl)-1,3-benzoxazole (500 mg, 2.79 mmol) in dichloromethane (20 mL) at 0°C.
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resi due was redissolved in DM (1 nL), a solution of 1
N aqueous NaOH (0.63 nL, 0.63 nmol) was added, and
WO b@4mossure was stirred at rt overnight. A soPOr/Usmw00614036
1 N aqueous HCO (0.3 nmL, 0.3 mml) and nethanol (5
m.) were added to the reaction m xture, and the crude
The pradipo otas wersnep b it fndestirrigdat rtforepeialaf #8/ Treveacie: yphsremsferred to a

sep#%%%@,ﬁ%@ﬁﬁ%%%{eh lac(fuea{s %\%h%@g @3 £5 {Hj‘iuﬂ' e 80 ]ﬂ%)), dried with

Mg§OL, 23d bewnertated svitbdut Beaihariiba oJodhct §*mefiypPénsthyld fphyjl)-R3-( 2-
seo LGB Hods XU NE 300 AR GBlhdBe 30148, L300
zmMHs(d 2 H, 770 (m 5H, 7.60 (d, 1 H, 7.30 (t,
1 H, 7.15 (t, 2 H, 3.35(m 2 H), 3.25 (s, 3 H,
[2578. 12@ s{orifar Rarder to Zheﬁﬁecéde ekathfle, thelfolvidg Z-6ndtglsulforsf)): 1,3-
3.29 min (nmethod 2), mz 461.15 (MH).
bendy AR SR eSS BT Leo0a 014055 [304] Exanple 7
(a) 4-{ 4" - [ (6echBhb-Br(methyBuliemdi3Hieazahzdde;yl ) am nol -1, 1' - bi p
henyl 4- e ] ] - 4-oxobut anoi c
acid 0 C?y@ﬁhéy %%W@WW%%EF%OS] Thi s conmpound
(C) was pr epanettylf2-@mtipgsuilyl)-1,3-benzoxazole;
4- (4" - arj di met hyl -
@ am no) et hy%ﬁgg&%ﬁ%ﬁﬁ%}g 143%%%0%2&%0(17 mml>/) and
(e) 2, 6- di cPRHortyblBnybnoot Hicashplirenspbthold,3nd) 1.3]&xade; nmrol ) )

© 3 51 SAR TR RS M fesor bed Tor

(® 1,1 b| Phroyé-2 4mythylsdfodyphl Fetehzoxazblegx obut anoi ¢ aci d,

® P11 orcst b ek e R, "eoecD) 7. 10°

@ (d, 2 H)5»-Propg-3(mehylmifogylH).3-benBazpley andl H) 3. 60

~ (in, 1 2.95 (s,
O 61 2|?")260dl?“”%gﬁ‘;‘)> réghgg%%ﬁylm Bf’%%%gazc’}?c VB in/z 508. 1
(MH), ret. tinme 2.66 mn. [306] Exanple8(1R
[258PR) - 2- ({3' - Fl uor o- 4' - [ ( Butermpetiate ¥ | 3- benzot hi azol - 2-yl
) am nol - 'y 1T
1, 1' - bi phenyl - ‘ﬁ%%%i%%%%%m%ar boxylic
acid 0 OOH (R) (R HBEC_ 9 SNN H F [307] Butyl (1R
2R)-2-({3'-f|uoro-4'-[(6ho>>v—q
3- benzot hi azol - 2-yl am \] - I3 i phenyl -4- yl}
car bony) cycl opent anecar boxylate O O (R) (R} O-~CH3
[259H3 @-10iflhidrbMH\Vbenzimidazol-2-amine

F N
T
E N

H

[260] Step 1. The procedure used was similar to that reported in J. Med. Chem. 40:811-818, 1997. A
solution of 1,2-diamino-4,5-difluorobenzene (500 mg, 3.47 mmol) in watér (5 mL) was cooled to 0°C
and then treated with a solution of cyanogen bromide (0.83 mL, 4.16 mmol, 5 M in acetonitrile) and
solid sodium bicarbonate (583 mg, 6.94 mmol). The solution was stirred at 1t overnight and was then
concentrated in vacuo. The dark residue was suspended in ethanol and heated at reflux for 15

minutes. The hot suspension was filtered, rinsing with hot ethanol, and the filtrate was concentrated in
vacuo to afford 5,6-difluoro-1H-benzimidazol-2-amine (580 mg, 59%), which was used in the next
step without further purification. LC-MS m/z 170.2 (MH?), ret. time 0.85 min; "H NMR (300 MHz,
DMSO0-dg) 6 6.30 (br s, 2H), 7.06 (dd, 2H), 10.79 (br s, 1H).
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N HF[308] Step 1. Met hyl
(1R, 2R)-2-[ (4" -am no-3' -fluoro-1, 1' - bi phenyl -4-yl)carb
wonrgjieossl o- pent anecar boxyl ate (462 ng, 1.35 PODUP2008614036
di ssolved in n-butanol (15 nL), and 6- et hoxy- 2-
ﬁa , , 3- benzoth| azole (162 ng, 0.8 mmol)
[261 e snzimidagole wer e added. 75 WO

2004/ 100881 PCT/ us200¢4/ i'036 The m xture was heated

at 90C for 5 h. An addi{ orgj on of
6- met hoxy- 2- ( met hylsulf 3 benzoth| azol e (162
0.8 mmol) was addEd, and he m xture was stirred
over ni ght at 90C. Solvent was then renoved by rotary
[262k5tapdr Hicipsereduaniebed es sinaidir ehtbat weportsiin . ¥esd Chgm. #D:§81818, 1997.

To 2 RIMABEBE dof eg(g? Xﬁl&rﬁe%@ qI?g, E b 9%&10’6% Metoﬁé éO tﬁﬁ)s IE écft:ig(ggﬁ)outyl

to aff or
nitritg @§32@), 443 ppw ). Theitppgion miftirg waestirosk 9110820 minutes, 5,6-difluoro-1H-

benzﬁﬁ&%&tiglﬁﬁ@d lj %’M&} %s*ﬂ]fen amiegsﬁ/gbﬁll r% éﬁk%vg ﬁlpe%&yak )e‘ﬁux for

yclopentaneca oxylate ret.
2 h (withgagldiippel porfions DRIt DuiyMitye ad4¢4 aNvRO sgoonacum@e \bas then

cooleg rt&'{_) t&gted \%IEQ 2 N]H 5an31 eﬁ?ac{eﬁrg%th %tﬁ?fl 'a_gL g Oﬂ% g% %E%agg?ls dried over

sod1ug}.$}11fatg ami(pog:em@te( 0 vm to affgrd@4chlaso-5 Bidjfluorp- JBbenzimidagple (580 mg,
73%)_?@%1? g/asg%ec% \I;}’rllﬁlog hep qu‘q“ th%_&?gx’t stdp. }% @ 5}—3—99 2ME), et

time {.96 mm,—bH NMROGPO MHZ DMSO d6) 8 7.62 (t, 2H), 13 5 (br s, 1H).
(1R 2R)-2- ({3' - Fuuor o-4' -[ ( 6- net hoxy- 1, 3-benzot hi azol -
[263]2Cy¢a)ra’4ﬁhiqyﬂ)bemair_tﬁdamlqsh@r&opm}nercially available such as 2-chlorobenzimidazole

C A ecar boxylic acid O O, OH (R (R
andzf—%‘{(%?@gﬂe?hgyﬁgﬁ&%{%tep 2. To a solution of butyl

(1R 2R)-2-({3' -fluoro-4'-[(6-nethoxy-1, 3-benzot hi azol -

2- y| ) - Preparation of Compounds of Formula

am no] -1, 1' - bi phenyl - 4-yl } car bony!| )cycl opent anecar boxy
[264) ate in methanol (8 ni)IntermedinelF1 N aqueous sodium

hydr oxg qg B‘ﬁn%eﬂ%#- (frift orrt})}ﬁ Y ﬁen‘?ﬁﬁdﬂoi éraﬁ]qnea t

50C overnrght. The solfvent ta

evaporation. Water [5Fnl) was added to the residue,

and the nmixture wa$ Yextracted with ethyl acetate. The

aqueous | ayer was the eated withol N aqueous HO to

O

adjust the acidity t H a en extracted with
et hyl acetate. The organgf/ s evapor at ed under
reduced pressure, and th re |due was purified by
fl ash chromat ography (Bi otage Flash 40S, 6:1
[265] £, BRishhiex & trdlnotomethf tberrzgne (0.25 g, 1.42 mmol) was diluted in toluene (5 mL) and

treate 3R itiphds iis’o&ﬂi&?&%fe‘tb.?:(ﬁ é,Q%M(g%yfh% d%k?&%%%ls aﬁx%li at
-yl)yam noj -1, 1 -

100°G fop e mipiuted, then freatecwitly 1§ Sigpdldhprvicadimdiimids (k44 g, 8.1 Aoinl). The

el T GEPAER SR Sy R gl

ethyl fopfatepall water. Jlthe Rre@aic (aypr wWiabfpepadted 4irie@(MgS Quhrpndiddpcen@at@Ainder

ol 3 28 oy kst gl P g

a gradienggorp @;1 h@x@nes /gtlyhacgidte te H)0Y @hyl 2cefate. Theditle bpB8Brd(Was olggined as
2 1ighé§%kh%>fi§ (0‘5%‘8 L9, 1QR%E TS ARRH- 938988 ekt 1), 0.87 (4, 110,
7.50 (d, 2 H), 7.61 (d, 1 H), 7.55-7.42 (m, 3 H), 7.35-7.30 (m, 1 H); LC/MS m/z 356.2 (MH"),

retention time 2.33 minutes.
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2,2-Dinethyl -4-{4"-[(5-nitro-1, 3-thi azol - 2-yl ) am nol -
- bi phenyl - 4-yl | - 4- oxobutanoic acid 0 O OH H3C CH3
woi2¢034@jss1 na 8-, screwcap vial, a m xture OPCT/US2004/014036
4-(4' -am no-1, 1" - bi phenyl -4-yl) -2, 2-di net hyl -
oxobut anoic acid (60 ng, 0.20 mmopl) and
[266] 2- br onD- 5- ni t r o- 1, 3- t hi lsesmediaggd@" 1y 0.30 ntnol) in
AnsBr }ﬁlp-%fﬁlem hy RS2 kEuSomIMG) A YED dazoll B9l amine
S was renpoved under reduced pressure. The
m xture was dissolveg in 5 nL 1:4 MOH DVF and
purified by rever Se-RAase HPLC to provide 8.9 Ong
(10%9 of the desired gduct . 1H NMR (400 MHz,
DMSO-d6) 5 11.55 (br (s, 11 H),
7.70-8.05 (m 8 H), 3. Sty 1.25 (s, 6 H);
LCGMs in/z 426.2 (MH), pet.gtime 3 12 min. [313]
Exanpl e 10 F
(2671 4; iﬂxmnﬁh%.t(ﬁu@h&nﬂwa@dw (015015, 384 hiindD elas 2ituydd]iadichiolomithine (5

GO TR R .
was stﬁ‘re'a‘aMSU@ €r @6 minutes, then 1,3- dlcyclohexylcarbodumlde (0.44 g, 2.13 mmol) was added
all at @;@@ b"[‘liegerg@gcgl v%?é %%pte?ié@a r%loé b% ?ﬁ%@}% gl ”%Bféé( and concentrated at
reducgd' I{réSSIE‘Q | ’lﬂge‘&ﬂlk@%ldun% wés Qxea iy |eth§fl|'Hcfﬁ:ty,atﬁcathe to(gﬁﬁc tager was washed

o I Nn n- was a
with v, ADREDIOHE: SNV U FERBVEI U doVor citfgpine dank
brow1p61?\§%%'[\ﬁﬁed_53@aiﬂ dﬁfdﬁ{aﬁ)gﬁ@ﬁy §h S0 by elltedon 5 gratliedt: ftbm 9:1 hexanes /
an reverse-
ey e 006 B GgT06 4 O P Ly Gt B gehd 0602
57%)( ‘i@ﬂm@goo TIAMEDIED- a§) oLl A@rohdoa, 155), 917K, 1.0 BAA(28D), Ti61 (d, 1ED),
7.55-1 0. D, 7G99 CECE bl g S bitoR P D g

mn. 77 WO 2004/ 100881 PCT/ US2004/ 014036 [ 315]

[268]Exanp| e 11 Intermediate HH
4-14'-(1, 3- Benzoxazo“

- 0X0- 2- (2- 3n
[316] A solution of et

4-(4'-amino-1,1' - 1% r\yl)- ox3- 2- ( 2- phenyl et hyl
) but anoate (100 ny, mio! )

2-chl or obenzoxazol e (38 3 ¥, N0. nnol) in toluene
(1.0 nL) was heated at reflux**for 16 h. Sol vent was
renmoved under reduced pressure, and the residue was
dlssolved in di chl oronmeth The sol uti on was washed
frlogdgphenyl)-Notmethviphenyl g@ﬂﬁ—rennved under reduced
pressure and the resi due was Hlssolved i n nmethanol (1

mL) and tetrahydrofurar N N aqueous
sol ution of sodium hyi de (0. , 0.77 mmol) was
added, and the mdpye~was stirred I

[270] Step 1. A solution of p-tolyl thiocyanate (0.65 g, 4.35 mmol) and p-iodo-aniline (1.00 g,
4.57 mmol) in BtOH was heated at reflux for 3 h. Then the reaction mixture was diluted with EtOH
and the precipitate was collected by filtration, washed with EtOH and ether, and dried in a vacuum

!‘..-1._' 1OR11e])

oven to give N-(4-iodophenyl)-N'-(4-methylphenyl) thiourea (1.32 g, 90% purity, 74% yield). 'H
NMR (400 MHz, DMSO-d) & 1.78 (s, 3H), 7.12 (d, 2H), 7.29 (m, 4H), 7.63 (m, 2H), 9.72 (s, 1H),
9.76 (s, 1H).
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at rt for 16 h and then concentrated under reduced
pressure. The residue was purified by preparative
wo evernamsphase HPLC (water/acetonitril e gradi ePtT/US2004/014036
containing 0.1% TFA) to afford 4-[4'-(1, 3-
benzoxazol 2-ylam no) -1,
[2711 N-(4ilodvphspil)-A-myettiyl-4.3 dnvothiazdl-2dmeing/ | et hyl ) but anoi ¢ aci d
(40 ng, 33@6y|eld) MS ret. time 4.14 mn, in/z

519.5 (MH+); 1H NMRH{ ‘ 6 1.82-1.90 (m
2H), 2.68 (m 2H), 2.8B . , 3.16 (dd, 1H),
3.41 (in, 1H), 7.10-7.30 (m 7.48 (t, 2H), 7.78-

7.86 (m 411), 7.89 (d, 211), i802(d 2H), 10.83 (br

[272; 8& Aﬁ[lﬁ%(lﬂs}o]p Q?-E(% nél%ﬁ%l -N'- (4 én Iéy}]%hggl(yé)zﬂalo?rea} (0, 62 g, 4.68 mmol) in
chloroforr (Z%nh}mwateﬁ\ylﬂl}a wluamtﬁb@qmm @65 gcloeh9 I@n@}é@qﬂ@@
(1 rn]lz_(g3 qz{e re!é,lct ongai%urg V‘M% st ﬂ%&l 5 L%u@ei %ﬁ}i tH d H%Qte@zltt 5p%t fgy é minutes.

amn hyl - 4- oxobut a
Themb@teectl()ﬂ hixfyye wes @mwpdm |090LI and df@%:thﬁa@ri@étb el plarqus agig yntil the orange

coloﬁﬁ%ﬁﬁegﬁéh 'Fl} I%EQ:MJ&%H]!‘L‘J \Qé})ﬁs tm%ze%'b?%&fﬁéﬁ%&%%m{csgmﬁgmum

was a e m xture was heated at
hydr88¢. ddee dilgrhiorm Phethensiddes o dissebvertesrmseeénifaty Thedgsgrsywas separated,

and %@8{& i/ei‘i’ Qras FMfled J?i% xfx\?‘?&'aﬂ&‘&n‘é’a&eﬁ s §<§191n¥ ﬁx‘}"faﬂe r}*ﬂ% ahd

uti1 on agueous

concemtratell tangive wa@dophmﬂ) & methm’frlx?( angothiazs Pv@%iltnééo ae 9@%@: HNMR

(4003&%1%% 'fs)anggﬁé%fﬁ)gn'o naé }ﬁl‘i_ \%g?lgﬁadég(aﬁ( &({3)243% 2H), 10.50

(s, 1Mpaction m xture and the crude product was purified
by preparative reverse-phase HPLC (water/acetonitrile

radi ent, containing O. afford

2735 5 di et hyl -4- {4 - [(6-%‘§Mbenzoxazo| 2-yl)anin
o] 1, 1" N-B-Ryonfohlvick oA Y1) -Aaiothid-1 ok i
bi phenyl - 4- yI} 4- oxobutqﬂplc aC|d as a mhlte solid

(32.6 ng, 32.1 %. (300 N+E DNBC> d6) 6 8.00 -
7.50 (m 8 H, 7.30 3 , 3.30 (s,
2 H, 2.50 (s, 3 H, AO;{:q LC— NB ret. tine
3.53 min (nethod 2), [319] Exanple
13

2,2-Di net hyl -4-{4' 4- et hy I- - benzoxazol -

(274510 s Gy B igtor gty wmmpes S R (§ mL)
d %mo%ﬂlgf&nm% w 52[g329.1 miﬁgl) %n@ﬁtfgl b‘M‘mQﬁoxE?et 0¥ knl). The

3 -amno-1, 1" -Dbi met hyl - 4- oxobuf a
react,t@a)yaé heapeq aﬁ%()"C oge: tnﬁghv?nt Aas @}n@}zﬁd@yg@w gyg@or@tgonr@ml 1 N aqueous

HCl%vaEr%dQ&’ | Th% a&d@@ﬁsﬁﬂeﬁ%&fs@ﬁhﬂtéd’ a;id 3xtReRZ RUREQAR. ([ROcdMbined organic

was added, he m xture was_heat ed

at
phassss@r@weihﬁcﬂ \yﬁlt 1 N?h‘ée%s(ﬁl@eﬁﬁ@ bmdm%ﬁwé\lﬂtz%%» filigtegyapd concentrated in
vaciloY ;ﬂ?@treﬁgde%s Bodath G}?mrl\@g@@ AT] tﬁ\?ﬁecﬁﬁg’ce‘%@%@ l:d’ﬂ%ged ¥y fMriof Swashed

. A solution of N agueous
with MeOH, and dried in a vacuum oven to give N—(4—bromo-2 uorophe11y1)4-methyl -1,3-
benzothiazol-2-amine (0.41 g, 89%). "H NMR (400 MHz, DMSO-ds) & 2.62 (s, 3H), 7.07 (t, 1H),

7.15 (d, 1H), 7.36 (m, 2H), 7.51 (d, 1H), 8.72 (t, 1H).
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m., 0.72 mml) was added, and the m xture was heat ed

at 65C overnight. A solution of 1 N aqueous HO (0.24
workg04Q0@41 nmol ) and net hanol (5 nL) was added POT/URE04/014036

reaction mxture and the crude product was purified

by preparative reverse-phase HPLC Evvat er/acetonitrile
ms]gr adi ent, cont ai n| ng O. at afford

2, & enl (zét SRk ontetRoR A BN Riaza2 W ﬁﬁﬂe
o] -1, I phenyl -4~ -J4-oxobutanoic acid as a whi
solid (32.6 ng, 3 1H NI\/R(SOOI\/HZ DVSO-  d6) 6
8.00-7.80 (m 8 d @{S(d 2 H, 3.30
(s, 2 H, 2.50 (s " H; LCGM ret.
time 3.77 mn(msthodz ﬁ (MHO . [321]
Exanpl e 14

tians-2-({4'-[(5-Fluoro-1, 3- benzofazol -2-yl)amnol -1,1
[276]' Enbi 25berdydondti-tykthm flaas bemyio)scyigh@paatapa Qafeb@ﬂ)dzliziolé (986 &

0 ON 322 | t f t hyl
21 14pg i Finiind bl (457 b PRV CSRrOH 1 199 il gfaranc
contaﬁiiliy’ﬂl% g aﬂ\/?ﬁﬁiylhiatoﬁadeﬂz&ﬁ hédkd 209Ba oferBikit. The mixture was cooled to rt and
or oe
the s Vit ﬁ‘ﬁ’f“%‘? PEHYF) Ebykscetife ) SR 26F addpdgudife mixture

was kra3ohicarad by sws@éndﬂlg dﬁdlaékﬁ.d att Hl@asFhidtioh BatWess 30 e@iued. Ble Bi%fre was
ent was, renmoved b

oV rotar
ey SR i e Dl o S et A B0 LS id to
the mistt)re, whichSva¥\MeR O4doRi0f&BDr RGRnLIS240QA41 0 I]?E)E}%to pﬁcﬁ'gdgttlgd}i?odgct asa
.of .1 N e 93.m, 0.93 Mo was added an
Wmtetsﬂlé(}%gi(?%e?@ggﬁzggpég @%@Eum(?\f‘g)?%ht A sol ution
of 1 N aqueous HC1(0.31 nmL, 0.31 mmol) and nethanol (5
[277]mL) wer e added to t he lhﬁmmbmmm{xture and the crude

produ D ase.HPLC
(wat e ceton e gt-adter i Fr7) to
afford 2 ({4 [ (5-flupTecl, 3. benzox F

yl)am no] -1, 1' - bi phe yl}c 0 y )cyclopentanecarb

oxylic acid as a white / , 31.4% . 'H NWR

(300 Mz, DMsO-d6) b 8.0 (dN2H) 7.90-7.80 (m 6

H, 7.50 (m 1 H, 7.30 (m 1I-5 695(m1H),405
[278] (1a sﬂnﬂd} matﬁlerzt@ tI{adeeséhb&ﬁ above Ptk Hf«epé.'fat{d}l of .ﬂf (&'érofrﬁh ﬂuof%)henyl)

;7 LCMSret, tine
-meéyl 1 H% }grlgzrgi-zlaw)and y@gﬂomggaﬂw@hg_rgl)(]\’ (6-tr1ﬂuoromethoxy—1 3-
benzdﬁu&BD—Z-?l’):(rﬁlﬁe ubthd DEMRord 6:TubB= 1TEb MY thidzoks 8 DZRXRZU M rordoMilhe, was

am no| -

prepated the; dﬁﬁ@ﬁwoductyq 3 whifesdlis\(7§% y@ldarp SRR AN MBz\IVIE0Aeidd 050 (s,
1H), D60, {d0)d, 16R)7.8 (5, 7.40 (dl 118, Moo i, ).

[279] In a similar manner to the procedures described above, the following N-(4-bromophenyl)-N-

(1,3-benzothiazol-2-yl)amines were prepared from the appropriate 4-bromoanilines and 2-chloro-1,3-

benzothiazoles:

(a) N-(4-bromophenyl)-N-(5-trifluoromethyl-1,3-benzothiazol-2-yl)amine
(LC-MS m/z 373.0 (MH)), ret. time 3.92 min);

(b) N-(4-bromo-2-fluorophenyl)-N-(5-trifluoromethyl-1,3-benzothiazol-2-yl)amine
(LC-MS m/z 391.0 (MH"), ret. time 4.04 min (method 2));

(©) N-(4-bromo-2-fluorophenyl)-N-(6-trifluoromethyl-1,3-benzothiazol-2-yl)amine

(LC-MS m/z 391.0 (MH"), ret. time 3.95 min);
(d N-(4-bromo-2-fluorophenyl)-N-(5,7-dimethyl-1,3-benzothiazol-2-yl)amine
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[324] To a solution of nethyl

(1R, 2R)-2-[ (4" -am no-3' -fluoro-1, 1' - bi phenyl -4-yl)carb
wonykj1e088ycl opent anecar boxyl ate (800 ny, 2.34 PODUS2008064036

ee) in dichloroethane (15 nL), 6-nethyl-2-

(met hyl sul fonyl ) -1, 3-benzoxazol e (891 ng, 4.22 mmol)

was adddBC-Mpw/a 38. IfMH ure tmed Beritked at 85C

(e) OVEr nj Qﬁotom%ﬂ%&éq‘i@ﬂﬁ)-M@'%—&iﬁﬁ@éf—?g-bg fhgetdzélr—ﬂyl)amine

LVAY)
evaporation, a e ‘residue was purifi by” “using a

Bi ot age (M&aMOv/4 353h(MHD ottt Sphip:isyst em (el uant :

80: 20 i . .
® 1R SRR bl B B BBy M henotiforel s hamine )
| ) ani no] €L-NSakf BRBANEHI, ytl fimehf oyl ) -
| | . Thi &, £
@ {h o R AR AR e B A e tlinrol 2BaBBL O 1 e 00
m), a s@IGMSer: 623.1(MHAgeetns3 - MNan@is);( 7. 02 L, 7. 02

(ML) s sAiaton ARACLE R IR N0 BEALAL. at 50C

over ni ght. renove y tary
evapor at@6aVS arrd347e @}, 20 time)t4dmefn); BAOAc (40 L) were

. added ' T : at ed,
O St i PR EE- LR LI SRAROH T bOVRiRD ARRELT &
and t hen(I&MSart 865 MNH)EetCiwe 457 %ing0 ). The
conbi ned organic phases were washed with saturated
[28 A and dried (Na2SO4) 1, hGeRL¥ENt Was renoved by
otary evaporation and‘t‘tr'r e
DVF (10 riX-(4-Fndd-2efi

was purified by prepar g kve reverse-phase HPLC
(water/acetonitril ecg @ c tfiing 0.1% TFA) to
afford . Mo

(1R, 2R)-2-({3' -fluoro-4'-[ 6- Mt hyl - 1, 3- benzoxazol - 2-y
| )ami no] -1, 1' - bi phenyl - 4- H F

of | SPGB L gl S5y O jers 025

9.8 {180 irNiznL BIMBED-ci6 ytirfd 8 MOC, (and than HY] (484 BOLWaB0 1.0 mL) /as added.
i

The Egr%btio%'réﬁ%yl(e%?ai gtlr.{_%l ,w1t£\h%91,n£ %9&%3 {‘Drer:] t,%?c,ler %&g% %:an%ys%qm?
showd, little. 230 dithlGObenizethiazble#pmaihi@. Mter 8pOH was penc8edhy miary,evaporation,
EtO]éXQ /glr%r)g ?&éﬁ ng ﬁlq amogsqu/ ( il(%%%% %/efégﬁéé'&s %@19 éllggr}[é" Q?e@ Wa£ s?égé]lted and

washedarith- 1N gqugous [H { F0 udy) cratiraB:d Ber».81 dolution(50 21y Wageri( 196 mLd, and

thenéd%i%e%mépggzggl‘. &f‘}ﬁclx_lgl}o? @1&9%&9%{&&?%2«%%@%@%6?Qt)fééid'ug, which was

tritugatedvg QA A(10 (B ahd hesanss (40 il heFhaerohd wasciliepynd drivil frojacto to a

consénav%g@n‘é E_ﬁnjfl t}sAé d}é%u}eg B{gﬁ‘%@ T%a)&ﬁé’@%ﬁé%%?& %U.' BGA 5@/@?( Yh AVER QDMSO
ds) RL0CI(911 B, B-35 (L1 0HH7.25 B> BONZH (i BBOT.58 ((28Dn30 @, 6. rmol )

and nethyl trans-2-[(4'- amno- 1,1

' - bi phenyl - 4-yl ) carbonyl ] cycl opent anecar boxyl ate (50

ng, 0.16 nmol) were conbined in 1- butanol. The

solution was treated wwth 4 MHCO in dioxane (4 L

0.016 mmol ) and heated at 90C for 18 h. The reaction

m xture was concentrated under reduced pressure. The

resi due was suspended in
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nmet hanol, and the resulting solid was coll ected by
filtration and dried in vacuo. The title conpound was

wobdcailnmdl as a pal e yellow solid (55 ng, 77 % pCT/CSMB4/014036
mz 475.3 (VHF), retention tine 3.97 mnutes. [328]
trans- 2-

[282] 4' - [ (5- Fl uoro- 1, 3- benz j ipte )ami no] -1, 1' - bi phe
gy' } car bogy, X : [ POXUAoCardfr-Onnfe \ » - - OH

;- ATSO '

sodi um hydr oxi de softsion (1 nL) was added to trans-
nmet hyl ]
2-({4" -[(5-fluoro-I, thi -E-yl )am no] -1, 1' - bi
phenyl - 4-yl'} carbonyl )Tycl bpe - carboxyl ate (55
ng, 0.12 mmol) in THE (2%L)N Mt hanol was added unti |
the m xture becane hormgeneUus, and the resulting

[283p & 415011 wasd-heainethsig il -bois-£-Bothibefanatdieazene GICA8i pP0 mmsl) and 2-

aming g Ghena {34 et Bl e S nr e bR e e
formwin@f N 8roBibphhy 3 00-Q- AR 85 -nREK JHSR D dduib4@8 Gonfirmed by LC-MS.

o 3 0L 8 LAl o 0B BRI RUREp ve

addedGindlths edattion s stitket] Bt 15 for AdothReR h. The rekctg@anhiztuteay@thendsated at

then. separated, drie A nd congent rat.ed
refo g TRIRLES frdety i SR Do B R TRk Rl pressure
The i tvasdssoBadintHieA ¢ aiuldshad @it AIN dueaa 8ICt ald Ot ditle brganic layer

was férbqi' lﬁ]t! 154 %%@3 ?szg(ﬂ%ﬁ)?vrelgti\g%s i_renniq\gzlg o GII rgq%l%%{) H\%ﬁg&e;@%tséﬂ%&e clzbgaélied E\)Nas

ultraddRic&6d G0 1. dilbt ars] filtbreko gife thEdesitled Bmblund 83.6e, E6F6). ZHRYMR (400

7.87-7.8 5 . ( 1 v A Q5- 6,
oS st 40 s () 170 b3S i S AR D5 g5 o
H), 140 (s, 3 HY) LCIMO B 303 .3 QMErT, reb titde 3.46@V5 i n/z 461.3 (MH),
retention tinme 3.56 mnutes. [330] Exanple 17
11,212)-2-[ (4" -{[6-(Trifl uorqne l')-1, 3- benzot hi azol
[284{ 2-yllanino}-1 1'-bi phe termeglatetl\m/
4- y| ) canberBiohfophbiyDeR A ain by B beamixalo2-athine OH
(R " (R FF NF IFCS N H [331] A mixture of methyl
(1R, 2R)-2-[(4' -anmi no*q, 1' - bi phenyl - 4-yl ) carbonyl ] cycl o
pent ane car boxyl at e ( 0. 464 mml ) and '
2-chloro-6-(trifl uoroRet/ SEL 1, nzot hi azol e(132 ny,
0.557 mml ) was dil uted dut'anol (3 L) and
treated with a catalytic anount of 4 MHO in

Zssﬂi ogane. TEE susBeEsﬂonJ was heated at 90C overni ght.
[ A PEEET HEH concentrated under reduced

pressure and purified by flash chronat ography on
silica gel, eluting w thCa graditént from9:1 to 3:2
hexanes / ethyl acetate. roduct obt ai ned was

suspended in diethyl ether >~anhgihe resulting

[286] Step 1. To a suspension of palladium hydroxide (3.05 g, 21.7 mmot) in methanol was added a
methanol solution of 2-nitro-4-(trifluoromethyl)phenol (1.00 g, 4.8 mmol) followed by solid
ammonium formate (3.04 g, 48.3 mmol). The mixture was heated at 85°C and monitored by TLC.
The completed reaction was allowed to cool to rt and was filtered through a pad of Celite®, washing
with ethyl acetate. The filtrate was concentrated under reduced pressure to provide the title compound

(0.58 g, 67%). LC-MS m/z 178.1 (MH), retention time 0.55 minutes.
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solid was collected by filtration and washed with

addi tional diethyl ether and hexanes. LC-Ms for the
wo2dmatiyissester: LC-MS rn/z 567.3 (MH), 4.67 nmPar/udido4/014036

NVR (300 MHz, CDCl13) S 8.14-8.10 (m 3 H), 7.80-7.71
,762(d2|—|),4lg4131m 1 H), 4.09-4.04

[287( A-BR ] | Af \ ax3201-9 alem 2
197190(m1H) @;81178(m3|—|) 158151(m
2 H, 135128(m ,1.23- 1.18 (t, 3 H), 0.88 (t,
2 H. The off-white s el wit h et hanol (2

nmL) and tetrahydrofur (2, nmL) d treated with 2 M
aqueous sodi um hydroxi de @ (2 m.,). The
solution was stirred overnight at it The m xture was
Inf C
B e L D e T
cyanembqna@m €92wigt h4lempyl) warsetimedsin efhW@t@h@&?ﬁﬂ@l@h@@@@ﬁer@r 18 h.

The BRAR %Qz re&e’gvgﬁ ? é:i&@r%?%%laé%lﬁnggmﬁaag @tg%lg%fé&fgnﬁﬂé%%ocmnde (EDCI)
(405rm, aah oinoBred theanixtersytas stivepd Sorl2i s fopebemngrheated as eflyy overnight. The

reac‘&dnl v&cﬁrj Qﬁdv&ﬁ to c-ggleto R alnﬁ &/Qstc% eﬂ@é g&nﬁ&ﬁéﬁk%@@es&ﬂ@ The res1due was

was concentrate er reaucea pressure
dxssq:bvedvm @ﬂevl tdstatetang veshedwipo h@qa@uahwaicblom pifbpelugion mﬂ wa(e@,,@lned

(N azgga)gaéﬁ ({Snggn%ggéi vé!:z%l q"}w re?ﬁ‘zé% p%ﬁ%d%@%&hﬂfo%a@%r gﬁ) onilica gel,

elutipf witly85715- Imxdngs/e(tlml ac@tapq)to prpviEgthg tlg@cc(r@@unle H) mg,H2%3 IQ(ETMS wm/z
' e 4b0 B); t%2177(m 6H); LC-MS nal z
357%%%’%5& retentl?uon time 4.27 mnutes. 82 WO
2004/ 100881 PCT/ US2004/ 014036 [332] Exanple 18 (1R
[289PR) - 2- (f 4' - [(6 Chl or o- 1, ButdymediatddQz ol - 2- yl ) ami nol - 3'

y oXyl 1 C ac
-(R Si NH F [333 A suspension

of N- (4-i odo-2-fl uorop )-6-chl orgs1, 3- benzot hi azol -
2-am ne (200 ng, O. A@’"- N, I nacol at o) di bor on
(130 ng, 0.52 mml), KOA 1.48 mol ), and

PdC12(dppf) (30 ng, 0.04 Wingl) in DVF (5.0 nL) was
degassed by bubbling a flow of nFtrogen for 30

[290)2044h#8S-4- (fﬁh@orBﬁ&ﬁﬁ)pﬁéhom%@ iz €3 YRambIg aldedori6l8 fluoro- 1-isothio-

nitrogen at 85C f After the mxture was cool ed
cyan@‘r@bqntzene (750 mg, 3.25 mmol) were ' stirred in ethyl alcohol at ambient temperature for 18 h.

The ﬁasB “%Béhazge& émi@ [W%%%Jﬁ@y@bﬂp%ﬁ@@&%ﬁ@@ﬁbﬂ@c}ﬂ&idé (EDCI)
>
<405r%?)12 Wl)mﬂ’éi@(fﬁﬁﬁlfe)waé sfereﬁéor 2 ‘z?f%r??ﬁ%hfat% & a‘éeamght The
reac@ddvds Bﬂ‘oxﬁeﬁ @cﬁ&obﬁﬂ 1t 288 %ﬁdﬁoﬁcéﬂ@&e&lﬁﬂ&&éﬂu&d PB&&urd) MR fresidue was
nitrogen for . .TLC anal ysis showed |little startin

dissqtyedds ¢ 1§06taFeeﬁ%i"Vﬁ$hﬁ%W1ﬂT%§ bt RSHPoRipss i solien figoyeisg dried

(Nags©4) I'dnd c@i&@hﬁgﬂeh B oMThE craad ﬁiteﬁ@@asfﬂuépendéﬁﬁlﬁé’thdr RBnicated, and the
m Xt ure |Iteredthro

pad
resulﬂeasoﬂééva%@&%caedtba HtrpEion forprgva éh%le ﬁ%‘}llﬁ%lfl Cf%‘émgcli f%{?t 95%3 m/z
375.p R, retbhi@n Sidlei3d0tlimtiesf Or med was col | ected by
filtration, then dissolved in EtOAc (50 n), and the

[291] %Mhﬁﬁlﬁgnanﬁ@ kdthé SBcotmSs @HsérBEd 85008, tHEA BMng ]R@Immﬁbph@ﬁyl) -N-
sol vent. _and drying in vacuo provi

ded the des
(13 BB 2RO g BB BB Do e | Fgcgyanatobenzene
and £-Miinbp heﬁ(ﬁt ention tinme 4.01 mn. [334] Exanple 19
trans

6-
@ 3. ben%% oglf&f{@my 1%{2%%@%1 Liheptpatrpl-2-yl)amine
4-yl } carhom ). yRh olomtEy eg aindaxphiis); aci d 0 COzH
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NC \ dN S HJ[335] To a solution of nethyl
trans-2-[(4'-am no-1, 1'-Dbiphenyl-4-yl)
wa@ a00bamgBi cycl obut ane- carboxyl ate (100 ngy, O0.BCI/DRING/014036
in n-butanol (15 nL) was added
2,6-dichloro-1, 3-benzot hi azole (396 ng, 1.94 mol),
() and th%4begmmMmﬂgNKéaEﬂwbh3wmwbundJMHEMW@ated at 90C
over ni ght ted to dryness and
t he renggémagén%%EE&%¥)Wg%m%%%g%ﬁg Then 1 N aqueous
NaOH (1.0 nL, 1.0 nnDI) mas added to the suspensi on,
and the reactl A xtiaprof Copy 20 :
over ni ght. The reactlon m xture was concentrated and
[2921 he residue was suspendedEiamplat er . Concentrat ed HO

gili Qdﬁ ﬁe%g&tﬁt a@b—ﬁa ! A
PCT/ US2004/ 014036 coIIected by flbﬂ?«

bnh, washed
with water and MeOH, and dried in @ vacuum oven to
give trans-2- ({4'-[(6-chloro =NzaHhi azol - 2-yl)
am noj

-1, 1' - bi phenyl - arb

cycl obut anecar boxyl i c
acid (16 ng, 10% = t. tinme 3.69; na/z 463.1
(M) : 1H NVR (400 NHz, |, DVBO- d6) 8 201 223(m 3H),
2.32 (m 1H), 3.43 (m 1 4.32 (in, %
[293] 1) a 8-ml3sprepvigap i a mxtgo of(rgeth}{l B4 amynoglll -@p}lenquﬂ -y, 2eimethyl-4-

oxo‘tﬁ.ﬁno&él ) mr%g 0. 99(3m£1m) st D-chlckd: lé%eﬁz%tluakbﬂe (40]ngg 893 glﬁnol)]ﬂf% mL n-

butaml a&nseuhzatec{ at‘BO"F(oe'ern@tlm yilbe forigativn b methyldd61-(LB-BenyoiEszalpl-ylamino)-
1,1° -bﬂuhergd-@ g%%l dnﬂet}ﬂrlh ox)se,tthfatm h@yﬁbﬁeeah? Reaas PP ivent was

remwe(l mqeb@@ﬁn@qusyr% Tperesigie es dissolyag i etﬂmla%t:whysit@ﬁt%@m (1:1),

and § Oqudiets o@l ﬁ%qm shdifR Gy iBLiAYIvas added to the solution. The mixture was
trans-2-[4-(4,4,5,5-tetranet hyl -1, di oxaborol an- 2-y

shakpn, #§atoveml ghiapd thsp M&l@é&hb@b&ﬂr%&f@s eﬁhelsvdgﬂysweeammw jyonitored

by LORVIS. mmaﬁ&ﬁft 1N'&q@bo§sf1¥01f(k 2gKuitnARy w@sftﬂé?ﬂ&dde-ﬁ% e ﬁemtlé 2ind the
m), OH (6 m), and saturated aqueous 2 )

solvegg gs lteﬁléYPdaIG@Fé erducgA grepsies. e igpidiaiges §tstsa<tlt/f‘éiﬁn hed- shétbanoland a

miniREASREA SPYMIWRIN Iﬁgdu@t \fvels%@lla%cd oA SR{Red wpﬁeﬁw@f&e&-phase
Then [1, 1" - bi s(di phenyl phosphi no) -ferrocene] di ch

HPLGHwpigHacgtenitrila gr adl%r?ﬁ’llt@?m%) tl% Hi‘ok graottanmelifa4 (-l rhengatiazol-2-

ylanﬂ%) 19> %héﬂgrpt BY %@Sinﬁéiﬁlﬁdrox R@cid (el 415049 HNKIRI460 MHz,

heat ed C for h. The reaction m xture was
DM$<hdr) 5d|1|99(h§d1 X, 11@1655&50@ 840 2 B 7044 2Hr BRI 4 HD, 7-60 (d, 1 H),
7. 35@@& kb &(J0), PRH.3. 35'2@ 2%9' 1VRRE MBSLERDNED3 DY @KH")%Ntune 3.40 min.
vaporation and t r'esi due ‘was brought up i'n MeOH
Then 1 N aqueous NaOH (2.0 m., 2.0 mol ) was added to
[294i he suspension, and théﬂ&ﬁ@%&lon m xture was stirred
Q—t|4'-§ Eg-ﬁ%\ﬂﬁml aQUlLZ-vla fnol-£.2CHi %vﬂl-ﬁtl-ﬁfz-qmﬁ@tﬁvl-4-oxobutanmc acid
concentrat ed under reduced pressure and the resldue
was suspended in water. Cbncentrat@d3~. H was added to
adjust the acidity to pH 1, and thg suspensi on was
extracted with EtCAc The kC phases

wer e washed w | , m sul f at e,
passed through ao ica geI and concentr at ed
in vacuo. The resi

precipitate

gt ought up in Et OAc and the

[295] This compound was prepared from methyl 4-(4-amino-1,1"-biphenyl-4-y1)-2,2-dimethyl-4-

oxobutanoate (64 mg, 0.21 mmol) and 2-chloro-1H-benzimidazole (37.6 mg, 0.25 mmol) in a similar
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was collected by filtration, washed with Et OAc, MeOH,
and DCM and dried in a vacuumoven to afford
\Nmnmnsm%s({4'-[(6-nethy|-1,3-benzothiazol-2-y|}annanmwam0%
, 1' - bi phenyl - 4-yl }car bonyl ) - cyclopentanecarboxylic

d (0.24 g, 19% . LC-MS ret. 157
e b 1 B} e i R
dlmeﬂ‘% QQx&HEian&b&md, %ro%u{gmb 753)( 4802) &?he(cﬁsuea bhodudB. ‘PONW/R, (400 MHz,
7.14
DMS@ ga) 5 mpo (b?s g&{)( hh.053bps, 1 7). %g)s (@2 }9,_5 85 (gl 8%13 (706]5]@4)147) Sk (m, 2

ST IRy s a2 e

2R)-2- ({3 -fluoro- 4-f(4 nethl-l
[296] 3- benzot hi azol - 2- yl)ani " - bi phenyl -

| EAHRPIAEYEI R ﬁ?é@gf_&%ﬁﬁ%w1"-611)%61&\*1’-4@116@3%1@

R)-trans-2- ({3 -fluoro-4"-[(4-mejhy
3- benzot hi azol - 2-yl am no]-1,1" -|bi phenyl- 4-
yl } car bonyl ) eycl opent anecar yl ate (e Me (R
CH3 (RN N SAN H F [34Q] Step’ 1.
N- (4- br ono- 2-f | or{ phg ) - 4-met hyl - 1, 3- benzot hi azol - 2
-amne (0.10 g, IO and nethyl
(R,R)-trans-2-[4-(4 5 5- tetranethy
3, 2- di oxabor ol an- 2- benzo
[297] CRpis| cCOpRPHNS TS BIChHE 0&% et 41% -2gincpl, EJ?IPHWH'YBE@/Z Gigthyl-4-
oxobﬁ‘[“ b&e % ped nﬁr@l)@n@@ YrofdoBSolb 0 &g, 816 eithol) il ® kmnﬁﬁrenz(nﬁ& to the

d { {
e {0 B S S e, qiepis MUER S )
oxobxFéﬁleépﬁl drBEaing 186 Ag (14080Dthe adsBaIProdutt. BC-VIB mdt 33 4 (NIRES) ret.

time B¥3pidi phenyl phosphi no) - f er r ocene] di chl or opal | adi un(1])
, conplex with dichloromethane (1:1) (40 ng, 0.05
29810l ) was added, and thegxsgiBlting m xture was heated
(298] at 85C for 16 h. The reactHon m, X Jre nas ‘e
di | ut eftidl Ll s cal il s ‘ e

organic | ayer vva%x NeRbnylsidyb nkﬁeded (1 o |vp
wat er and bri ne, tere and coqsenkf ted in vacuo.

The residue was purlfled by fl ash™& ronatography

hexane to afford nethyl
(R R-tran ; '-flugrQ- 4 enzot hi az
ol -2-yl)anino ,1ﬁ-m -
yl } carbonyl ) cycl gpenjanecar boxyl ate (0.09 g, 37%. 1H
NVR (400 MHz, CD2Cl12H 6 1.75-1.86 (in, 3H), 1.93 (in,

[299]31%60 2 ol s ézs6me asd gg& mf%irfé? (47a11_:|_1£§ by -blgheﬁ?M(Q) 4532
phenylethyl)butanoate (78 mg, 0.20 mmol), 2,6-dichloro-1, 3-benzothlazole (61.6 mg, 0.30 mmol) ina
similar manner to the method described for 4-[4°~(1,3-benzothiazol-2-ylamino)-1,1° -biphenyl-4-yl]-
2,2-dimethyl-4-oxobutanoic acid, providing 26.7 mg (25 %) of the desired product. "H NMR (400
MHz, DMSO-dg) & 10.80 (brs, 1 H), 7.75-8.05 (m, 9 H), 7.60 (d, 1 H), 7.10-7.40 (m, 6 H), 3.50 (q, 1
H), 3.10 (m, 1 H), 2.85 (m, 1 H), 2.65 (m, 2 H), 1.80 (m, 2 H). LC-MS m/z 541.3 (MH"), ret. time
4.07 min.
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111), 7.22 (d, 111), 7.50 (m 2H), 7.56 (t, 211), 7.73
(d, 2H), 8.07 (d, 2H), 8.72 (t, 1H). 85 WD 2004/ 100881
wEOAWBR04/ 014036 [341] (RR PCT/US2004/014036

-trans-2- ({3 -fluoro-4'-[(4-nethyl -
3- benzot hi azol - 2-yl )am no] -1, 1' - bi phenyl - 4-yl } -
[300] car bony! ) cycl opent anecdi¥8Bg3 ¢ acid 0 C2H (R) CH3

R I& <§€"¥ Bd ' JZ ] |-4-yI}-2-oxoethyl)pentanoic acid
TR - - 2- = ms ﬁy! -1, 3-benzot hi az

ol -2-yl)am no]-1,1"-

bi phenyl - 4-yl } carbonyl ) cycl opent necrbxyl ate (90

lug, 0.18 mmol) vvas br ought Then 1 N

aqueous I\Iagl—| rrL 1.Q ‘ was added to the

suspensi on, re on mxture was stirred at

50C over ni ght action m xture was concentrated,
and the residue was spended in water. Conc. HO was

added to adjust the acidity to pH 1, t he tur
[301] Wats cempauad pesiprapardd from m@ﬂ%f & %%uldeg‘PB%%ﬂéﬁﬁ%@gg
pentmﬁ{ % 8\/@% g‘ﬂﬁdl%l@@%ﬂﬁohlcg@ § @-@e&‘é@i[az@@(ﬁllsrﬁlgé 0130 ain®]) in a similar
ere

concentrated to giv

mann¢rRy 1Ry mteihacihéesgﬂ(e{i for Aflf déﬁ@mothra@z! zrpéerww LU Piend dohral
dlmetgsll—él%xx}.l)!.?t&mcr&&h pl-o\;l-dmg 17.2mg f 8%, of the desired product. 'HNMR (400 MHz,

I phenyl - 4-yl }car bonyl ) cycl opent anecarboxyll amgl % 40
DMS@gl,) 536% (brisC- K5 19.88 (br .11, B76§95 @ pF) 47769 @ 1 FMEPY (i H). 3

d mzzf @ ret. ume

@ 1 g0 (1 pes G obi @, L g @ I e ™
3.88ig, 1H), 7.07 (t, 11-1), 7.16 (d, 1H), 7.63 (m 1H),

7.70 (m 1H, 7.75 (m 1H), 7.88 (d, 2H), 8.05 (d,

2H), 8.84 (t, 11-1), 10yp4fmpise 1H . [343] Exanple 22
[302 ]trans 2- ({4 [(4 6- DfIUo—r%JF“FS benzoth| azol 2- yl)amn
1& : 4 i ) i 4 ' ) : Al

acid 0 COZHFl N FVS~N H(b34¢;]ooT-p a soI utlon of

racem c met hyl
trans-2-[(4'-amno-1,1"-bip
tane- carbo {e (250 e
nm.) was add - chil or 6-di fl uoro-1, 3- benzot hi azol e
(318 ng, 1.55 ad the resulting solution was
heated at 90C overanht The m xture was then

evaporated to_dryness un r essu
03 ot wibonase B SERP | e O THER-EoN e ke
mg, dzﬁ Bnéhin HiaBol RIL), 2mr@1ddﬁﬂum1et(mng@sqsm¢1m@s addted and the
e ST AL SR L1480 RO AU Wi,
remdﬁ’er V%Séﬂisﬁolv@lﬂﬂ UMIB( 1 gﬁg; dlbdgmw&ﬁf 190 pend MOHr(O WAimgy 0.63 mmol) was

t o agj ust 1.l t

addedgte EHBITTR £t SRS R e o O Sl L 03 mmol
and 1RESHARI (S ¢ %@%d&@ﬁ@thﬂ&ﬁhﬁd mittiir, ahd thaerude prodwetiwasparified by

prepqiggzlp Q@Eﬁﬁl&?@éﬁ@é& | tq/éce?qqxﬁ%gd %% ﬁce rﬂ{ ngr}g%(.jl'% ’H“& to afford 4-[4'-
(1,3-benzothiazol-2-ylamino)-1,1"-biphenyl-4-yl]-2- (2—methoxyethy1)-4—oxobutanoic acid as a white
solid (30 mg, 31%). "H NMR (300 MHz, DMSO-ds) 6 8.05 (d, 2 H), 7.95 (d,2 H), 7.70 (m, 5 H),
7.60 (d, 1 H), 7.30 (¢, 1 H), 7.15 (t, 2 H), 3.35 (m, 2 H), 3.25 (s, 3 H), 3.20 (m, 2 H), 2.90 (m, 1 H),
1.95-1.75 (m, 2 H); LC-MS ret. time 3.29 min (method 2), m/z 461.15 (MH).

c®l bonyl ] cycl obu
7 mmol ) i nn-but anol (15
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86 WO 2004/100881 PCT/ US2004/ 014036 precipitate was
collected by filtration, washed with MeCH Et QAc, and
waM4/1e0881 dri ed in a vacuum oven to afford rarenis2004/014036
trans-2-({4'-[(4, 6-difluoro-1, 3-benzot hi azol -2-yl )am n
0] -1, 1' - bi phenyl -4-yl } -
[304car bonyl ) cycl opent anecar Exaale¢ acid (160 ng, 43%.
LC MBS ér ;Ji !gé—tggroz}l,%-gémlc h%agéﬁﬁyl%ﬂ%%I!)(l'gll-rﬂlHMA(-)ﬁ‘ng MHz,

DVBO- d ) ( — 7.

1H), 3.22 (q, [ZtipethyBhiroethvlji4pxobutangicagid 1H), 7. 65
(m 1H), 7.82 (m 4H), 7.88 (d, 2Ho_8.§p (d, 2H),

10. 83(s, 1H), 12.23 (s, 1H). 8] Bxanple 23 (IR 2R)
2

(14' -f(4,6-Dif ...~ o- 1, 3- benz

i phenyl - 4 gi bany! )
C®H _ (R F R OM' SJH [346] Racentg,
trans-2-({4'-[ (4, 8dIrN o- 1, 3- benzot hi azdl - 2-yl)
am no] -1, 1' - bi phenyl -#-yl }-
[305F Q'[ng Qﬁﬁ(ﬂo)n‘ﬁy FasPRGR A REH MR H‘ Smaeiid ﬁlﬁﬂéﬂyl@yl) D[ 2Qimethyl-
was separated by chiral HPLC to af

amme)fmy ﬁ)axgb%a{mate (60 25047 mpgb el 26-dichlere ot hﬂ‘rné%lﬁmée G 2%

0.25 'rﬂﬁgnl) yida sithilariaRRE WYthe fethbd deSRbEORY 4- %4’ -1, 3—benzoth1azol—2-y1am1no)
cycl'opent anecar boxylic acid as the first-el ut

LI @@hﬁqylrﬁoﬁﬂﬁl 2(d1rgetlzyl-ﬁ@xolg%n01g MQ&wdlrLgé ANgng @@%) f)ﬁ tﬁ%desured product
as ﬂlg’mgigwrogye{a% (se‘ﬁ‘? QHMN?OOMMB (_()]5;3)@8 M’%Z ﬁW@O@Gﬂ) (1@ 8 H) 7.30 (m,

1m@@@%m&@@@m1@3W@9@ﬂﬁﬁﬁw2 @ﬁHﬁW@IE
. .2H), 8.06 (d, 2H), 10.83 (s,
LC%&?’%SQ)% ffﬁj ret'a %F%?w] Exanpl e 24 (1S,2S) 2 (14'
f(4, 6- D'fluoro I3 benzot hi.azol - 2-yl') am nol -1, 1' - bi phen
[306)/ - 4-yl}carbonyl)cycl opdizameledar boxyl i ¢ aci d O CO2H
]

(s) F hazol-2-yDaminol-
trans- , razol-Z-yl)amn
o]-1,1"-bi iptenyl- carbonyl)cyclopentanecarboxylic acid
carbonyl)cyclopentanecarboxyl|c acid (140 g, 0.29

i nmol ) was separated by chiral HPLC o a\fbrd
(1S,2S)-2-({4"-[(4,6-difluoro-1, 8t a(Rhzol - 2-yl)

am no] -1, 1' - bi phenyl - 4-yl } car bo
cyclopentanéb@ybo \ C amdi.-i '
V‘-

enant i oner (23" % :
400 MHz, DMSO-d6) 6

3.65; mz 479.2
156187(m4H) 2 91 1H), 2.18 87 WD
(m 111)12

2004/ 100881 PCT/ USZOO4/ 014036
[3074 Byl (1R.2R)43) ) 1.3-bengeth

Vp,cmnvnzvﬁo%e&gnecmmﬁe 06 (d,  2H), 10.83 (s, 1H, 12 22

H3C,
-0,
S)\N
H

[308] Step 1. Methyl (1R,2R)-2-[(4-amino-3"-fluoro-1,1'-biphenyl-4-yl)carbonyl]cyclo-
pentanecarboxylate (462 mg, 1.35 mmol) was dissolved in n-butanol (15 mL), and 6-methoxy-2-
(methylsulfonyl)-1,3-benzothiazole (162 mg, 0.8 mmol) and 4 M aqueous HCI (1.5 mL) were added.
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[ 349] Exanple 25
(1R, 2R)-2- ({3 -fluoro-4"'-[(6-trifluoromethoxy-1, 3-benz

w@tdwaamsst 2-yl ) am no] - 1 PCT/US2004/014036
1' - bi phenyl - 4- yl}carbonyl)cyclopentanecarboxylic acid
OOOH(R) (R FON/ F:- Il FSN HF [350]

ity waq HeRed at 90°C for 5h. An add1t1ona1 portion of 6-methoxy-2-(methylsulfonyl)-1,3-
enzﬁ@ C?IF lgg’ mlgfd y%%l) %st %c{d_gd, (a}u{ 1!h£ lnﬂ(?l[rg s Jﬂﬂ'é(y gveilméﬁ Q[%Z@t Solvent

was thmptmmvyetd-bél r9tla1)/ cmpbmtigﬂ, hdtbd I@qaé\mveaﬂ paieh bx flhshichro@alonfaply
(Bio{re}@ ]::‘Slash(48)M %eéﬁg@ﬁ%%% %ﬁlg)g Jii Rﬁ?z"ﬁt) gﬁg]#&ﬁﬁ-%- Q13-

neck ’roun a mXx

benzéﬂlﬁzﬂa}yl)zm(m} -1 b'rlnpimbséﬂmgobﬂaomd)cmtmmmlowﬂ&kmg, 65%). LC-

MS 1%9 jim Agﬁ 1?"%[7 3 él%g) %ﬁ@%l}ﬁp(_) MHz, CDCLy) 6: 0.85 (t, 3H), 1.25-1.35 (m,

2H),3, 49" 1431 (m]2FB), 2744 6% ahGED) lanel 6 A2, 1 10, 20rtm) 2H), T¢0eB 46 (m, 1H),

S R R SRR R R A AT T
2H), st 1418, Ho.Gein (ga).f or 30 m nutes. Palladium (11)

acetate (0.07 g, 0.30 mmol) was added to the reaction
[309mi( MR, 2R)-({ Blithot dAé-[ (Bi-ndthixe-1 nivetadzo 2 -gan8adT- 1, f-biphSiyhd-yl} -

carbTh Ct an far Otilc%:na f et hyl
%@szoyl ) cycl opent anecar boxyl ate to
0]

nmet hyl OH
(1R 2R)-2-[4-(4,4,5,5-tetranethyl -1, % -Eggxaborol an- 2
-yl ) benzoyl ] cycl opent anecar boxyl gte wes—confirmed by

TLC anal ysi The m xture was ca

into a separ g\l
T

H20O (100 i) vvere w gani c | ayer was washed
with water (2 x 50 ni$ amd treated with Na2SO4 and
activated charcoal. The Mixtare was filtered through a

f | | t fFilt t
o] SR Bk PR G P BT PSS
amir{od+] A'-Gplenlett }bmbﬁmcydpp’dnt&aedarmlmmmamm1 68l n)]h)ems oydefld N
ot SRS AL RT3 03 Ao T B g g
was therreiloagiy ridery4vdponiion- Watéﬂ (ﬁl 011{) p/hea'aiylécb to Me(r@idue, and fhe mixture was
extrag{ed fwllt]H;) ﬁl%%&ﬁt o l:lljeé)lﬁse a};eg EYQSI tge% glltﬁ ?5@ &Seo;\gH?rJEto%dJust the
acidisyatb pHaY, el thnmw&lnm&d MWathiebs! anetate. Eldacbeghmc“ph@e Wax¢vap@atedigider

ed by, bubbl
o HRRREE el AR o el itB 9 i PRSP EMOE Rt
EtOIM:/h@X&m‘ED (Dl’ﬂﬂfol‘dl(lmﬁﬂme{? fionpd' ¢o-nidhB2-1g; beﬁzo@mambl -YDaneiso]- 1 1

o G S D TR R Sk 5

min, Fe494c (KIp); ﬁﬁwﬁamoema@DMsemﬁg:&n 58-e84 aoyt4H) Nl .%6-20 Indnd, 4H), 2.14-

217 At PR O POufheh e il &7 d Mo irg 753 @ 1m0

7.65¢76%5i (SUBETIWAS6 (] 2H)as.0n(dcZIDes 72 @, IE)0L0BR (brs, 1H).

and poured
etate (100 nL) and
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acetonitrile for 30 mnutes and filtered to give the
desired conpound as a white solid (2.59 g, 529%.
wWhohoBoesgl - 559.3 (MT), ret. time 4.75 m n. [BSRPS102RR014036
2R)-2 ({3 -Fluoro-4'-[(6-trifluoronethoxy-1
3- benzot hi azol - 2-yl )am nol -1 1' - bi phenyl - 4-
[311};1 1 car bonyl cycl opent anedaamplef i ¢ acid 0 OCH (R)
20D indettol M S\ nitrb-13-thiabbi3 - abrdmit}1,15b PBerfi-4!vi}-LbHanoic acid
“round- bott om fl ask, met ny1
(1R 2R)-2-[(3' -fluoro-4'-{[6-(triflgdkenBthoxy)-
1, 3-benzot hi azol -2-yl] am no} -1,1
' -. bi phenyl . 4-yl ) carbonyl ] cyclppent anécachpxyl at e
(2.53 g, 4.53-omml) was s etl i 113500 L of 1:1
re

THE/ di oxane conkaiAi ng 5 pl ar equi val ents of 1 N
aqueous NaOH. o’The Nare=wvas stirred at rt
over ni ght. The m xtureHwas concentrated under reduced

e G

oxobutanpig grie $0 sngHCL0 maph aatiibrdmp & -titne 1, Fithitzaled63. g, OAOuolRin

4 AT SRR . GR350 s P T SR . T
mixtiiRaRSddsolvedind mic bri dMe@itBMEGnd paéfied be chvereriphased St te provide 8.9

lid.was ul tri ' i ni t.ril d

me ([0 SRl Rl Bl BB R A o a8 B e e S50 .
7.708d15i(ah, § H),985 @1, 1 8D.%259¢ 639 B@MS AHAMNVRME) GetMine 3. DMBD:

d6) S 12.20 (br s, 1 H), 10.60 (bs, 1 H), 8.70 (t, 1
[313?), 7.60-8.20 (m 8 H), x301$ 1 H, 470 (q, 1 H,

.20 (g, 1 H, 2.20 (m —=2.00 (m 1 H), 1.50-1.90

(m 4 A{-{{1-G-VBonmphenyP B3-ghidAvH)-yl] fieino}-1.1 'AdphedyBBvIF N.

[ 354] Exanpl e 26 . S

(1R, 2R) - 2- ({3' - FI e ompthyld-ox

yl )am nol - 1, 1' €bi phenyl -

4-yl }carbonyl)c opent anecar boxyl jPaclH 0 SOH (R)

(R FN Il S F [355] tent-Bujyl
QT O-

(1R 2R)-2- ({3' -

“yl)am nol-1, 1' - biphenyl -4 3C
yl }car bonyl ) cycl offen anoxyl ate was prepared from
teat-butyl (1R 2R)S2-(M-b¥0il nobenzoyl) -

cycl opent anecar boxyl atte and N- (4- brono- 2-fl uor ophenyl)
- -b ' | -2- ' i )
onal O iRt it ERRR g oty g 2
oxobpiangic gad®P mse2ahngle aﬁd&{%ﬁéldgﬂhegyl)&—oxoethyl thiocyanate (64 mg,
0.30 in’r%l)%g)l ;| ‘1—%ut'aJ{LcJ_1 : { ]%ftg(rin ét%{gﬁ &Ie{:rhghlt uﬁ{eggﬁ@énli]%r)eﬁnoved under

1, 3-'benzot hi azo

reduced pressatsy Jhe ARy Gseivetng il MopEHoMF sotintiay berrse phase
AP T R B g LT

1 H) o\de0 1, ¢ ). 7.75-8.00 (m, 10 H), 7.50 (m, 3 H), 3.30 (m, 2 H), 1.05 (s, 6 H); LC-MS m/z
491.2 (MH), ret. time 3.83 min.

77



After the solvent was renoved by rotary evaporation,
50 nL Et OAc and 50 nL water were added. The organic

wo ayernoosas separ at ed, washed with 50 ni wat er, P@ndSioenm4036
dri ed over Na2SO4. After the solvent was renoved by
rotary evaporation, 5 nL Et OAc was added to the

[315]r esi due, followed by 5 rixamehes. The pr ecipitate
1,3-BehoREEo2 S1a68 d). 89t Bidh &1t vl 4L Al tfl bqtatnnﬁ acid
esired product as a {10 yel Tow Sof |

O§12 20(br s, 1
7,60-8.10 (m 8
i H), 2.20
N LC- MBS
[ 3561 Exanpl e 27

95.2% ee). 1H NVR (400 MHz, DVsg-4
H, 10.50 (bs, 1 H), 8.70 (t, |
H, 7.20 (t, 1 H, 4.10 ( )
(m 1H, 2 (m 1

nr/z 479.3 ,j’ft.
|

(1R 0~ NN .

2R) 2 ({4 [(5 met hyl - 1, 3- benzoxazol - 2-yl)am nol -1, 1' -

yl - yl } car bonyl ) cycl opent anecar boxylic acid O
Blﬁle@ﬂﬂutm)of etqu Ag@ing-1, ~b1p¢my1+1+y1)f43w£ (Ptohenyte8ypbuisngatpfld0 me,

0.25 191&1@]9 aresle Iﬁ&r@ﬁ@nzoxazole ( 8 3 g, O 25 mmol in toluene 1.0 mlL) was heated at reflux
N- (4- br onophenyl ) - benzoxazol - 2-

for 1@,1} )%)meﬁtéva@ @engore@undgr rgglcmq:s);ure @-@4 t]h9 fesidue was dissolved in
dlchl((rgiﬁetm Zhd %IuﬁBM%%@Wl& wakf, ls&p&ﬁ] (Vgﬁn%gﬁ Qﬁ’a%(ll @Alder reduced

oee) simlar manner

PreSS\fIﬁ@n%lﬁ %@U%IEW%S@M in mieth@R( 121!1)) azd tefratydrofiper @ mb)- {X(leN
aqueJuE bdclﬁtiéﬁ Bpﬁﬁlh%ﬁro;ﬂdg’ 008 rﬁﬁpb A azQhy \gas)éhaeﬁ T'Qnﬂ Bk rrglxtare w2k Rirred

}car bonyl) cyc opent anecar box acid

at 1t fag lé)iz@nd ‘g}r;x%:onﬂ:q dgypducpgprepNBOlepgpsi e 1\@8 poifiedt by preparative
reverdé')phas% Pﬁ’@d(@ate@ac%mtn?e &glﬁcazlt %911t£1ﬁh%6 IJZDTFAI o gfﬁr&ﬁ? éli 3H)

benzoiiaq.q}—Z—y@mgr@)-(lé —b1ghepy1 4(}21-411:5xoc 2 @eﬂ)leth}g)bg‘@nou( gpid (40 pee, 33% yield).
LC- Mis; 1@t5ﬁ141e §Q4 ﬁﬁ:ﬁ méz 5'Tb 5 (Mﬁ*)l\'fﬁ RARY 366‘1\1&1% érb(b?)(fé) g £d2-1.8d @B 2m),

npl € 28 trans- 2-
2.68 (m @rl} |21§612c§5 imslfbeiqlzﬁiﬂﬁllblz&ﬂ Zooy 1 H)ard (a0 (., B, 13148 e PRY), 7.78-

| . rpoxylic acid O C2H F S
786 (s il B8 B P Bt LR PERA8EL 014036 [ 3591 To a

T 64 mn

soI utlon of rmet hyl
(3171t r ans- 2- [ (4' - ami no- 1, 1' -Esammdaild - 4-y| ) car bonyl ] cycl obu

22{THREHH LN 63 & 1(1%%eﬂﬂaxa%1-
was a ec or o- - 0
(102 ny, 0.49 mml) and I-mi4OM|n dloxane 0.2
mL). The resulting reaction m xturegwagdigat ed at 90C
overni ght. The m xture was evapor at phd %_r'yness and
the resi due vvas br ought up in . 3 N aqueous
NaOH (2.0 ol ) “and T reaction
m xture was §(t: erni ght. The reaction
m xture was concent Rate the residue was suspended
in vvater Conc. HA wa$ added to adjust the aci dlty
(%nd t he suspension was extracted with Et OA

13181 PR R G or B SHE Yt oHoyingne (74 e,
0.24 ikhbIPE dshBocBRAH (@ ML W-heh@-2- (el RE18Ry1)-ARenzoxazole (50 mg, 0.24

mmol) was added, and the mixture was heated at 85°C overnight. The solvent was removed by rotary

evaporation, and the residue was redissolved in DMF (5 mL). A solution of 1 N aqueous NaOH
(0.72 mL, 0.72 mmol) was added, and the mixture was heated at 65°C overnight. A solution of 1 N
aqueous HCI (0.24 mL, 0.24 mmol) and methanol (5 mL) were added to the reaction mixture and the
crude product was purified by preparative reverse-phase HPLC (water/acetonitrile gradient,

containing 0.1% TFA) to afford 2,2-dimethyl-4-{4'-[(6-methyl-1,3-benzoxazol-2-yl)amino]-1,1"-
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concentrated. The residue was brought up in MeOH, and
the precipitate was collected by filtration and dried
waoipaanoosacuum oven to afford PCT/US2004/014036
trans 2-({4"-[(5,7-difluoro-1, 3-benzot hi azol -2-yl )anmi n
1' - bi phenyl - 4- yl}carbony g cycl opent anecar boxylic
blphg%,‘»flﬂ e oryutangogeid ase e padid C%4 me 33.176: AR $BpO Mz, DMSO-

dé)é(%d ?50( %i&@%%‘?gwg%éézb%&sﬁﬁ(QOé'@m LC-

MSy_qt-])tnne‘z Sﬁsm(lﬁpetuqe])Z) ;Wzé@l(h@/IHi)—l) 7.83 (m 4H), 7.87
(d, 2H), 8.05 (d, 2H), 11.00 (s, 1H), 12.12(3, 1H) .

3601 Exanple 29 (1R 2R) -R-{f
Blﬁ- (1FLben2|n1dazoI 2- yIé%@%%#gg -quoro 1, 1 blphenyl

(R (R N CHHE [611l\/teyl(1R
2R)-2-{j 4" - (1FLbenZ|n1dazoI ylan1no) 3'-fluoro-1,

hr boxyl ate. O
dH; Met hyl
ghenyl -4-yl)carb
0.29 mol, 80

1' - bi phenyl - 4-yl ] carbonyl }-
O-OCH 3 (R G@CM
(1R 2R)-2-[ (4" - &
onyI]cycIopent:

nol ar equivalent of 4*M HCl1 in dioxane (73 L). The
3207 Pelallb BtiMBst RSt Lt §ﬁnn8 G lf)lﬁﬁen;{&l ﬁ) 2.5/ Gﬁﬁkﬂ%@@ logGhutQodid (74 mg,

and concentrat éd under re uced lpr eSSlJre to an or ange
0. 2461111&01) michlogosthanse(3 w9, ouethl2e@etylsylfoaxlir1 Stheervaazoly(hsg; 0.24
mm&?‘w%' ddi&iarAShe ml%ldrems %%Ai/ al Q@@ %%erag[t/ %g%%% Q&Iﬁaved by rotary

uting with 2:1 hexanes/ et
evapeEfipm g the tesigiie 5kap epdisgotied iy EM% whp o%mﬂut@s o‘él N@alrereusdﬂqOH (0.72
mL, @0/2 41%11(@ wad@ed, alih'ltﬂéu}ﬁxt(u%%s Mé?ed a odéﬂlgllﬂ sgﬁtu(ﬂjof 1%1

aqueguq.b[Cl ©24 21[,70 %fgnl_:%qq-}) agd qnﬁthan,gl € 'p‘fla vs@gad(dﬁs} toihq.qyactmn rmxture and the
crudd pl%ﬁuog Wgsgplﬁiﬁbd %r ﬁ?&para%v@xévers’)e érla@se (EﬂiLCJ(wﬁ%lgacgtoﬂigﬂggchgen( m

M5 nz/z
Contﬁlé% Ad Yok A “f%tfforéﬁélmﬁhyhﬂ 44 [(nethiel : bEBZ%QZOEZﬁQ%ﬁ@sl I
blphén}ﬂ}hgry}M -S6BhEt ) acid 238 Jhité doRd 532 6 mg, 32.1%). 'HNMR (300 MHz DMSO-
4' 1H benzi m dazol - | am no) - | uor o-1,
ds) & %9%% 4 B)1 71304 A0dmy 193 (de3/H), éé@lﬁ% &Hé@aﬁ%b%@a blOa(®|6cH) LC-MS
ret. tthdI¥T min (method 2), m/z 429.2 (MEL).

[321] Example 14

carbonvl)cyclopentanecarboxylic acid

O COOH

| |
ORY
Oy >
H

[322] To a solution of methyl trans-2-[(4-amino-1,1"-biphenyl-4-yl)carbonyl]cyclopentane-
carboxylate (100 mg, 0.31 mmol) in dichloroethane (3 mL), 5-fluoro-2-(methylsulfonyl)-1,3-
benzoxazole (80 mg, 0.37 mmol) was added and the mixture was heated at 85°C overnight. The

solvent was removed by rotary evaporation, and the residue was redissolved in DMF (5 mL). A
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(R (R NZNHHF[364] Step 2. Methyl
(1R, 2R)-2-{[4' - (1H benzi m dazol - 2-yl am no)-3"' -fluoro-1
W0 2004ho@BeNyY| - 4-yl ] - carbonyl } cycl opent anecar bpy/IUS1084/014036
(100 ng, 0.22 nmol) was dissolved in nmethanol and
n excess of 1 N aqueous sodj um
Soluﬂﬁ?z 8*?10131( F%@O%éraﬁ? (81%3 03, 943 Wol)zvai@du dythe npprRiresgas hegtespt 65°C

overd@$ & bdhitio 8f BN afjteohMCH(0 1 mRNE13 1 HR6]) WaBm&RACES h{Lﬁ}Rv%fé added to
under reduc &wpressure The residue was partitioned

I PPt wasw ALy Péﬁﬁafaftl‘f?ée‘ﬁlffa abse HPRGer
(wate‘ﬂ@&toﬁﬂiilél siadieht ! Antiting 00, THS) 1o A bi( gn[(stfﬂu&ohl 3%&4,?0%&%1 2-

The organic . | a separ at ed, washed
YDan'g!'r%ﬁ “he -iRfepdd- é}v@@eﬁ%cwl@m@a@sﬁ%ﬁ% apidad 20wl ﬁohfléwc@a

31.49%9) eﬁ&%@@b@l\mﬂmﬁ@ 1 965‘{219%5’ b7loo- 7%'0%106 ), Vﬂ%@ (m. 1 HD, 7.30 (m,
suspended in stirred until preci pit

1H),p8p ﬁ%dl Hrhs 1@? éc’ﬁi)p$ %Qa(tn@ IiBs2- Zé)dmL éHb éé’Sw FH), t1r89t1|6@|ﬁm 4 H);
LC-Mier, WS B8 (ddtho@ 8} E to provide the title
compound as éheém|%€/%6@?3h?ﬁ§ ng, 31% 80%ee). 1H
NVR (300 MHz, DMBO-d6) S 13.12 (br s, 1 H), 11.30 (br
B23]s, 1 H), 8.12 (d, 2 H), Examlegl576 (m 5 H), 7.46-7.42
(in, 2 ; . ,
3.27-3.
1 H, 1.8¢ Y eIy Icyaiog 7 pid) |
retention tinme 2.79 n1nutes [365]CExa@@bﬁ 30
trans-2-({4' -[(6-Chl oro-1, 3- benzot hijazokr?2-yl ) am no
biphenyl 4-yl } carbonyl) 3T bY [
CO2H E mlb\
ci s- nethyl
2-[(4' -am no-1, 1' - bigphepyt~4<yl ) car bonyl ] cycl ohexaneca
rboxyl ate (200 nmg, 0.59pymol) in n-butanol (8 nlL) was
added 2, 6-di chl oro-1, 3-benzot hi azole (241 ng, 92 WD
[324] ZD0so WE OBE InRGT( 1BSRD B 4(404rdin 36 - flubrol Q1 ivipbey]-4-gb) chrltdngl]-
cyclo%e%&ﬂéc%fbﬁ%le[te?@ 6(5 #ﬁ% 3‘2 %151%28%% glhagé’r?ﬁac%rgeéh%fl oag%L e%rget%
ﬁmﬂwh@ﬁmﬁ&ﬂéd@mmmgmbéﬁﬁnmgd2Qnmmbwbﬁbmkdhe®&@nmmma@hbmﬁw@m

85°C Hiveml&t Ornd IREX M%m%ggfbf}rrlr)tggtebfp oBHSE %ﬁh%h@&siﬁ%ﬂgaf%gﬁﬁed by

~reaction mxture was s overni g
using e Eaatage Guadti % flash shpargto geplyentienaebuntustidr herait@4c) to give methyl

(1R, 2&? E{%uﬁd%ro @E&S 14 % %a%@f g@%ﬁgﬁﬂgﬁg 8h&¥¥\@§rﬁ £arbony1)

entrate ous
cyclopantagécanpoxybatgxi4’ Zl_mg)a idhistelster lpﬂeemﬂdptetvais eedmaévedmi 1:& diosahe/ THY

20 mit ), L bR dn QR N"‘%ﬁ&ﬁgN%ﬁg% Ir7 (%'}9 J\(gé?*ddeﬁna%d o ATo Y AW

acuum oven Ive tr
heate¢#$|507Coavernhi e @lenawgﬂ remg‘gpld)m mtalm ?vamqraﬁonmnp tvatey (204alyland

EtOAL b %9%59 aﬁx&i 0 ﬁl%?%ggas afﬂ%@/éo{lsﬁa;%g {Vg%s%ﬁ‘lasratgg; i@ﬁfﬁ?’ PH G the

additig-pf 1 NopBepud @Cl 81nq_th@3 extiaptediwith EtOPCc2Bx 60 b IThe wpmBikgd organic

phase}wZI% ué%%évgh sah%?_gg’Néléﬂgg&@ed (ﬁ%g}?“)( *J}ﬁle6s8ﬂx%mlx)ai ﬁfno% %rg})tary

evapo(q’qtpn the Fsidhg Wasl redr_m;ef)lvedm RGF (1) miHnd nBthao! (A9, mIAH)The crude

ploduJ:tQVaZ gméf% }'ﬁpe %@%&fﬁ%ﬂ%ﬁ’%ﬁ%% v&g}(eé/%cg onjjrile lgsadlent colntammg 0.1%

TFA)@Q Mymz} -2H @bﬁmdg@ﬁ‘y{[@-methyl 1,3- benzoxazol-z-yl)anuno] -1,1"-biphenyl-4-
y1}carbonyl)cyclopentanecarboxylic acid as an off-white solid (161 mg, 15% yield, 80% ee). 'H

NMR (300 MHz, DMSO-dg) & 8.40 (m, 1 H), 8.00-7.60 (m, 6 H), 7.30 (4, 2 H), 7.00 (d, 1 H), 4.05
(m, 1 H), 3.20 (m, 1 H), 2.40 (s, 3 H), 2.20 (m, 1 H), 1.95 (m, 1 H), 1.80-1.60 (m, 4 H); LC-MS ret.
time 3.57 min, m/z 459.3 (MH).
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cycl ohexanecarboxylic acid O SOH H3C NN H [3681
trans-2-(Trinmethylsilyl)ethyl-2-({4"-[(5-nethyl-
w@2enamssnzol - 2-yl ) am no] bi phenyl - 4-yl { PCT/US2004/014036
car bonyl ) cycl ohexanecar boxyl ate O ~,\XH3 O S'CH3 H3C
CH3 NH [3691 Step 1.
[325N- ( 4- Br onmophenyl ) - 5- nethﬁh&@p&éﬁenzoxazol 2-am ne

t( Zgnzo i?rs-zg- g@isrﬁ

hexanecarboxyl: &y C4rDOR, pentahechRb ot 4
conbined in a clean dry flask under argon, Tol uene (25
nL), EtOH (8 nlL), and saturated Geous—REHCDB (5 ni)
wer e added, and the resulting s leQn_as degassed by
bubbling with argon for 30 m
[1,1" - bi s(di phenyl phosphi pe)<ferrocenefdi chl oro
pal | adi un(1 | )F npl e' t h di chl or onet hane
(18. 78 ny, \iiiﬁﬁzj added, and the resulting
EOC for

n1xture was hea 16 h. The reaction

Qﬂﬂﬂﬁmaﬁy_éwahmratlon S|I|ca gel chronatography (Bi ot age

benzoxazol - 2-yl ) am no] bi phenyl eonyl)cyclohexa
necar boxyl ate (64 ng, 50% 490 MHz, CD2C12)

6 -0.013 (s,F914), 0. 88 oH), 1.41 (m 3H), 1.71 -
215(m 5H) | @ 0s-N3B; 2.73 (in, 1H, 3.88 (m
4.08 (m §.08 (d 1H), 7.21 (s, 1H), 7.33

[327{7 d%gb?)z-c% 8% f{y'c%) 1129!"Eenzﬁ1§%1e ézWa xmzloli %ﬁﬂémﬁ uns-2-[(4-

aming- J‘b@h%t%ylbcamnﬁbmd@pcamcmzoma)dﬁﬁ mg] bl qgmeviy W gprblgined in 1-
buta%il )"Ml% ﬁamlon%vgg u t | %ﬁ%\g;{—&l &mxane (4()1_4I 0. b_ﬁic tamol) and h[e?f d1 Jt 90°C for
18 ht 'rfmnsacﬁel( mmun@wn)chehtydte)demhgtlredﬁee(dﬁ)ﬂéssuﬁe(. FTheestsidyd wis,sBsphgled in
methan@ ?gie r?,?ul)!lrﬁ so&d Wﬁs} Cé)il':ll? ted b )yl lt(r:a§518 ded)r(lgc}1 in vacup | ?
was ()lﬁdmewlgas a Pald patinwlsQlidi (S fﬁglE77(°/2) POIMSwang 45618 €dH), retentlon time 3.97
et rabutyl anmmonium fluoride (1.0 Min THF, 0.70 nli),

nnmﬁﬁd then the reaction m xture was stirred at rt for

tlt%e compound

[328fans-2- t--h-%ﬁé’o 2N 51 BAHS ey PG LMy
cyclopentampegboxiytic dcilyer was separated and the aqueous | ayer

was extracted with Et OAc. The o

F N
S—N
T

[329] Step 2. A solution of 1 N aqueous sodium hydroxide solution (1 ml) was added to trans-
methyl 2-({4'-[(5-fluoro-1,3-benzothiazol-2-yl)amino}-1,1'-biphenyl-4-yl} carbonyl)cyclopentane-
carboxylate (55 mg, 0.12 mmol) in THF (2 mL). Méthanol was added until the mixture became
homogeneous, and the resulting solution was heated at 60°C for 1 h. The reaction was concentrated

under reduced pressure to remove excess solvents, and the residue was partitioned between water and
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conmbi ned organi ¢ phases were washed with water and
brine, dried over Na2SO4, filtered, and evaporated
wanaenossetduced pressure. The residue was treat BAT/WR1004/014036
MeOH, and the preci pitate was collected by filtration
and dried in vacuum oven to give
CMO@F%@&OQLOPMI (_4[1@ -STheaayppps layegwhseaqingted togit Dby addition of aqueous

phosphotid g%ﬂi‘ drkioR hﬁiﬂ)ys'tmﬂgy 'h}ectﬁ‘l\éalﬂ%??e) \st%éﬁré@ﬁ%a;f@cﬂ{eﬁ %%g?gg and

acid
concenisgted Frader reﬂweﬂmsewo@hmdue DrSEsp@yledsn acefope,(ang the r@sulnng solid

was éloué&ed(ﬁyl}ntra%%n 4 l%m]:d gz%a&ﬂ?oﬂgr&ﬁ% sh&n : éﬂ%un%@fﬂ% SQ‘%) ENMR
(300 ,iiLQéI)One s §30{‘@—102Q@ s, 1 H), .65 (dng H)LH)OI (% 285, TV-723Hm, 5 H),

P Sy i f  AP y

1.70 (zn,aﬁrﬂb)ohwl\]ls Wdﬁbhé%ﬂﬁe@@ntM)mﬂeBd%mmdes OOH d

N- Il SN H94 W 2004/100881 PCT/ US2004/ 014036
373] cis 3[4 (6

33

[ 0%:hl or o- benzothl azol - 2- ylg}lsr:%%l'f—l%l phenyl - 4- car bonyl - cyc
| o R ekt H o lrifluorpo cheDiEbthiziol:2-Wlaminol/1. 1Hbiphaid]

To a solution gf
1 1
3. (4 ani no- bi carbonyl] cyclgpentanecarboxylic acid necar boxyl i ¢

acid nethyl ester (100 nmg, 0.3 nmol) O kyganol (5
nm.), 2, 6-dichloro-benzothi azol e (60(% ‘S) 3 mol ) and
5 drops of 4 MHO in dioxane ggenre d, and the

reaction ni xt'ure mag heat ed at
addi tional sdnp pt N2, 6 | orobenzot hi azole (60
ny, O.Smml)andSéilﬂe 4 M HCO in dioxane were

then added, and the re tion m xture was heated
overni ght at 90C. The vent was renoved by rotary

[331]e(apipgtof alﬁthylt(hlé%)e?si(ﬁ@@lrwalsl Hipbenyl-¢-abicachpnpjvrclpreniang-
carbol?fllh{e UPISRIB. 48‘5@1’401@ Qnd32 Hhoro @ il IR h YRS 3-b@&gﬁ1?azolg(ﬁ]§jz mg,

e m xture was heéated at 7 C overnig
0.55 Tyl faedlted math nbgtasol 4 mlpend trigted Wltlam@tainélp wapiolt of BMHOL in

dioxa0EI EhedGGHESkidnQyat H&teﬁ%la%t’(b Qﬂmﬂéﬁft PleGeacABPmbxhie: \Qz{slégr?centrated under
rOdUCt was urif ;@ar ative reverse-p
o

re HOF‘M@SW%P ‘é%ﬂﬁsle ?hrméat y emsilicagash elaing wigh acgrqh@nt from 9:1

to3: iﬁﬁﬁnei /Cbth}@ﬁée@tfed The product obtamed was sus ended in diethyl ether, and the resulting
chl or o- benzot hi azol %f\t/sdam noy bi phen f

solid W&%\?OSEJ%%H l]y fé%% mshvEpehed Ay asdiiqnel digthd ethergm@heppes L NS T he
n—but§1Q:'stb1d L(clﬁis%/f@m 3V(!vﬁfg 423 nMH NMR H)UB f?’zogDWzs %PJ[\:"?% R 3 1),
75077 56n (6&1) oAl 2 zw{ﬁ ta W, 2054 0¢ (.2 ED,3)51- 241205 1FRQ.21-
2.13 ((nmz H? 1"97,-1 do (gpl if)fa%l(lf‘?g (fh %5'8@ fJY_S} rfg k! %8%@929}1) 1.23-
1.18 Qt, r3éﬂ80 &8 Qt,sz'H) gofflwhlte sohd was diluted with methanol (2 ml) and tetrahydrofuran

2 mI§asl t&éaté@wthbhh h&R%IsTh HRE B ardy henyd tirred
( Hﬂ% %/ car bonyl) cﬁgl opent a%caﬁ%oxﬂ}l%&%gd %V&SEIOH was stitre
overnight atrt. The mixture was acidified by the addition of an excess of 2 M aqueous hydrochloric

acid solution. The acidic solution was extracted with ethyl acetate. The organic phases were
combined, dried (MgSOy,), and concentrated under reduced pressure. The residue was suspended in
methanol and the resulting solids were removed by filtration. The filtrate, which contained the
product, was concentrated under reduced pressure to provide the title compound as a pale orange solid
(30 mg, 13% overall yield). 'H NMR (tetrahydrofuran-dg) 6 10.85 (s, 1 H), 8.11-8.07 (m, 3 H), 7.96-
7.91 (m, 2 H), 7.79-7.71 (m, 5 H), 7.63-7.59 (dd, 1 H), 4.18 (g, 1 H), 3.37 (q, 1 H), 2.2-1.77 (m, 6 H);
LC-MS m/z 511.3 (MH"), retention time 4.27 minutes.
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FFi |l j HHJ[376] Methyl
2-[ (4" - am nobi phenyl 4-yl ) carbonyl ] cycl opent anecar boxyl
war@4(121841 ng, 0.02 mml) was dissolved in n- be¢BOS1004/814036
m.), 2-chloro-5, 6-difluoro-|H benzim dazole (185 ny,
0.98 mmol) and 4 N HA (0.2 nL) were then added, and
3321t he resul ting m xture wiZampled8q at 90C for 5 h. The
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hydroxide (2.45 nL, 2.45 mol). The rﬁ}xture was
stirred at rt for 16 h and th corrs&rifat ed under
reduced pressuThe resi due

i ed by
preparative Cl phase” N
gradient, cont gxao. FA) to afford
ti-afts-2-({4" -[(5,%-diN| upro-|H benzi m dazol - 2-yl )am

noj bi phenyl - 4- yl}carbéhyl'cyclopentanecarboxylic acid
9.1 mg, 3.9, LGNS nifz 4

o B o e S B 5
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i s e gl 2Pl 1 380 Bl

remainii.) Bifd recfibi phxemyvasbooled to t, and diluted with water (50 mL). After the mixture

B a e e
The sORBh& Zormgd wos GBeatariddy)filtratiomditen ﬂiss(ogvem EtAs (%)d@@dqndﬂ?éesultmg

reaction m It ing th Wcud pRdHdESthe ddifed
solutigh WERHiEd Qi ﬁaig&‘gvg%?"ﬁdef S(glgés%lI %{?e&}\g/\%gsl then" di ssol ved in
produtBl baing) 60¢2>98% ce) ahG-Mbw/z 4853 (MHO. pienitndmeddd Mi8o| at ed

by preparative reverse-phase HPLC (water/acetonitrile

gradi ent, containing 0.49 . Two di astereoners of
[334]( 1R 2R) - 2- [ Exiin Feﬁb . .

{3' -f | vons2- Azoh-Zr V1) AIHIO & biphenyl-

y!) ani no] bi pheiyz ol fcie RiiliBbidst haue! opent anecar
boxylic acid ) re polar__ isomer (15
ng, yield 5%. LGMS in/z 481.3 (MHY, €% tine 3.33
mn; 1H NVR (300 MHz, DMSO d6) 6 , 1 H, 7.60
H).15 (t, 1 H,

(d, 1 H, 7.50 (m 5 H), 7.35 ([d, !
5 45 (m 1 H), 1.85

4.60 (d, 1 H, 2.6% .
(in, 111), 1. 70- m and a | ess pol ar isoner
(10 ng, yieIc?':%0 ' z 481.3 (MH), ret. tine

3.46 mn: 1H NVR (300 MY, DVBO d6) S 8.60 (t, 1 H),
[335]1 T|§_|) 9 s&h%iogg%mgﬁlyl 1:7%5@-[%0@&150(-trﬁl)l,’.li@ﬁbém(-m,) ga&bdﬂ)yl] cyglobBarfet |
cerbepy Bl [y O 3Pl priieno] 55 ML3te MR Bl 1 Epzotggeote

(396 mg, 1.94 mmol), and the resulting reaction mixture was heated at 90°C overnight. The mixture

was evaporated to dryness and the residue was brought up in MeOH. Then 1 N aqueous NaOH
(1.0 mL, 1.0 mmol) was added to the suspension, and the reaction mixture was stirred at 50°C
overnight. The reaction mixture was concentrated, and the residue was suspended in water.

Concentrated HC1 was added to adjust the acidity to pH 1, and the precipitate that formed was
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Conpounds of Fornula (1b) [379] It will be recognized
whyoothaemsel skilled in the art that conpounds of PEDURM0&A014036
(la) can be converted to and isolated as the
corresponding cyclic ester (lactone) having Fornul a
collegtedby; filfrgion,eyealmd|veth vtﬁfver alpﬁﬂc(alﬁ,emdl driefai § vacawi ovendd givirzans-2-

({4- @8 ::igoro qg3 9%\124: %é%wn% 373 %o; 19 dﬁﬁé ggy%n%%%yﬁibu{aﬁgcaﬁboxyhc
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223 R R 0 e (e e i et g o (a2 & 10
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acid, or trlfluoroacetlc aci @ a suitabl e sol vent
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dlcyclohexylcarboqé1 onthbils HRLEs 805 of

50l vent such as
orO tobogme [ 380]
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experi ment al proc-- res describ

Formula (1) @gre pai,ed 2 able 1
Addi tional co afeL: Fo can be prepared
by using approprlate-\t.N IYg materials and

experimental procedures Himlar to that described

33 o enyl)-6-methyl-1,3 benzoth1azol—2 -amine (0.28 g, 0.78 mmol) and methyl
[ Y &&qu) -fIy ro-4" -] (6-f uoro( ég benzot hi azol -
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and fftqred th@vgls@%ht@@ peft Theapiver dpr S Vel RENHRER T Tiisagnd the
resufﬂ@ QaELUESES uﬁTﬁ)Mé@H eTQ&lelnN a?@g@s’ NdUtt (sdeh, Zr@ﬁin{dl)cvaés la@dEd to the

do not significantly af the results of

t he
suspsmsev@aanétthedﬁacﬁelcmwrec‘ﬁaﬁtateééw$0£§t0| Thishf Tél&ﬁ@ﬁﬁt&ﬁﬁld%lméﬁswas

condeht®h&inli®} réddged ﬁg’sls@re aWBBe fldhd Rk DSendM b $kiRE CdiRentrated HCI
instrunentation and _nethods set forth above, 381]H§y

was gdded & adinet thpeniditde S8y | Brtihneprasien Fazesoctedwith FIQA

comfntﬂ@d SRRE iR RreShARdd With PR dred b sodiubiGtte, 95&@&9&%@&1 a pad
of thé invention were nade and characterized. Th

of sitiesngsb androncantsaed Hiiackq- t the residaapeeroughbyp mdfigAc and the precipitate

was SHIEORY by Bfkafidh, %@meﬁ wlthlﬁ%ﬁé’v Meﬂ-l \é@l ﬁ@%/aﬂ@@&aln a Vacuum oven to
PCT/ US2004/ 014036 a

affordgraps-3< {Aag(61plq'£hyl-1;_3—b.engot@a@1 @-y@@@obl j(-b)phengll 4-y1}carbonyl)
cyclopentanecarboxylic acid (0.24 g, 19%). LC-MS ret. time 3.57; m/z 457.3 (MH"; 'H NMR

(400 MHz, DMSO-dg) § 1.57-1.86 (m, 4H), 2.00 (m, 1H), 2.17 (m, 1H), 2.37 (s, 3H), 3.22 (q, 1H),
4.08 (g, 1H), 7.14 (m, 1H), 7.51 (d, 1H), 7.61 (s, 1H), 7.80 (m, 3H), 7.89 (d, 2H), 8.05 (d, 2H),
10.58 (s, 1H), 12.19 (s, 1H).
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[339] Methyl (R.R)-trans-2-({3'-fluoro-4'-[(4-methyl-1, 3-benzothiazol-2-yl)amino]-1.1"-biphenyl-4-

v1} carbonyl)cyclopentanecarboxyiate

[340] Step 1. N-(4-bromo-2-flucrophenyl)-4-methyl-1,3-benzothiazol-2-amine (0.10 g, 0.30 mmol)
and methyl (R,R)-trans-2-[4-(4,4,5,5-tetramethyl-1, 3,2-dioxaborolan-2-yl) benzoyl]
cyclopentanecarboxylate (0.19 g, 0.54 mmol, 94% ee) were combined in a dry flask under argon.
Toluene (25 mL), EtOH (8 mL), and saturated aqueous NaHCO; (5 mL) were added, and the resulting
suspension was degassed by bubbling with a flow of argon for 30 minutes. Then [1,1°-
bis(diphenylphosphino)-ferrocene]dichloropalladium(lI), complex with dichloromethane (1:1)

(40 mg, 0.05 mmol) was added, and the resulting mixture was heated at 85°C for 16 h. The reaction
mixture was then diluted with EtOAc and the layers were separated. The organic layer was washed
with aqueous HCI (1.0 M), water and brine, filtered, and concentrated in vacuo. The residue was
purified by flash chromatography (Biotage Flash 25S) using 10 to 15% ethyl acetate in hexane to
afford methyl (R R)-trans-2-({3'-fluoro-4'-[(4-methyl-1,3-benzothiazol-2-yl)amino]-1,1'-biphenyl-4-
yl}carbonyl)cyclopentanecarboxylate (0.09 g, 37%). "H NMR (400 MHz, CD,Cl,) § 1.75-1.86 (m,
3H), 1.93 (m, 1H), 2.12-2.26 (m, 2H), 2.69 (s, 3H), 3.45 (q, 1H), 3.66 (s, 3H), 4.12 (q, 1H), 7.14 @,
1H), 7.22 (d, 1H), 7.50 (m, 2H), 7.56 (t, 2H), 7.73 (d, 2H), 8.07 (d, 2H), 8.72 (t, 1H).

85



z-~z-<z=2721 ZI Ob | coU(r)ba GT- NMIt WZ

98 WD 2004/ 100881 PCT/ US2004/014036 a) a) O X co E
w@20M00sg1 cn WO a) 00ti 0 to 06 O(n 0 @CTUSI0€014036

Oc. en, [2as CE7UG60 ,~(? N OOUXENETEE

(r)E(r)EUN-caQO c O Cf) E a) cf) E
[3411CR. Rt ans2F @DIR _ gt Lé)ﬂ.’z-nobllzblphe%le-vl}-

[342] Step 2. Methyl (R, R)-trans-2-({3'-fluoro-4'-[(4-methyl-1,3-benzothiazol-2-yl)amino]-1,1'-
biphenyl-4-yl}carbonyl)cyclopentanecarboxylate (90 mg, 0.18 mmol) was brought up in MeOH.
Then 1 N aqueous NaOH (1.0 mL, 1.0 mmol) was added to the suspension, and the reaction mixture
was stirred at 50°C overnight. The reaction mixture was concentrated, and the residue was suspended
in water. Conc. HCl was added to adjust the acidity to pH 1, and the mixture was extracted with
EtOAc. The combined organic phases were washed with brine, dried over sodium sulfate, filtered and
concentrated to give (R R)-trans-2-({3'-fluoro-4'-[(4-methyl-1,3-benzothiazol-2-yl)amino]-1,1'-
biphenyl-4-yl}carbonyl)cyclopentanecarboxylic acid (32 mg, 36%). LC-MS ret. time 3.97; m/z 475.3
(MIH"); '"H NMR (400 MHz, DMSO-ds) & 1.56-1.83 (m, 4H), 2.00 (m, 1H), 2.16(m, 1H), 2.57 (s, 3H),
3.22 (q, 1H), 4.09 (q, 1), 7.07 (t, 1H), 7.16 (d, 1H), 7.63 (m, 1H), 7.70 (m, 1H), 7.75 (m, 1H), 7.88
(d, 2H), 8.05 (d, 2H), 8.84 (t, 1H), 10.47 (s, 1H).

[343] Example 22,
trans-2-({4'-[(4.6-Difluoro-1,3-benzothiazol-2-y)amino]-1.1'-biphenyl-

4-yI carbonyl)cyclopentanecarboxylic acid
O CO,H

[344] To a solution of racemic methyl trans-2-[(4-amino-1,1’-biphenyl-4-yl)carbonyl]cyclobutane-
carboxylate (250 mg, 0.77 mmol) in n-butanol (15 mL) was added 2-chloro-4,6-difluoro-1,3-
benzothiazole (318 mg, 1.55 mmol), and the resulting solution was heated at 90°C overnight. The
mixture was then evaporated to dryness under reduced pressure, and the residue was brought up in
MeOH. Then 1 N aqueous NaOH (8.0 mL, 8.0 mmol) was added to the suspension, and the reaction
mixture was stirred at 50°C overnight. The reaction mixture was concentrated under reduced
pressure, and the residue was suspended in water. Conc. HCI was added to adjust the acidity to pH 1,
and the mixture was extracted with EtOAc. The combined organic phases were washed with brine,

dried over sodium sulfate, filtered, and concentrated. The residue was brought up in MeOH, and the
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NMR (00 §81z, BXe8098) Y05 2996 (o U088 boReTTHSE 00, 0t 036 (g, aHD4X1 (3
1H), 7.28 (m, 1H), 7.65 (m, 1H), 7.82 (m, 4H), 7.88 (d, 2H), 8.05 (d, 2H), 10.83(s, 1H), 12.23 (s, 1H).

[345] Example 23
(1R2R)-2-(34'-[( 4,6-Difluoro-1.3-benzothiazol-2-yl)amino] -1.1'-biphenyl-

4-yI}earbonyl)cyclopentanecarboxylic acid

O CO.H
F
Ios
F Sy
S H

(R)
[346] Racemic trans-2~( {4'-[(4,6-difluoro-1,3-benzothiazol-2-yl) amino]-1,1-biphenyl-4-y1}-
carbonyl)cyclopentanecarboxylic acid (140 mg, 0.29 mmol) was separated by chiral BPLC to afford
(1R,2R)-2-({4'-[(4,6-difluoro-1,3 -benzothiazol-2-yl)amino]-1,1"-biphenyl-4-y1} carbonyl)-

cyclopentanecarboxylic acid as the first-eluting enantiomer (13.2 mg, 9%, 99% ee). LC-MS ret. time
3.64; m/z 479.2 (MH"); "H NMR (400 MHz, DMSO-ds) 8 1.58-1.86 (m, 4H), 2.00 (m, 1H), 2.17 (m,

1H), 3.21 (g, 1H), 4.10 (q, 1H), 7.29 (m, 1H), 7.66 (m, 1H), 7.82 (m, 4H), 7.88 (d, 2H), 8.06 (d, 2H),

10.83 (s, 1H), 12.23 (s, 1H).

[347] Example 24
(15.28)-2-({4'-[(4, 6-Difluoro-1.3-benzothiazol-2-yl)amino]-1,1'-biphenyl-

-vI}carbonyl)cyclopentanecarboxylic acid
CO,H

Jém" ©

[348] Racemic trans-2-( {4'—[(4,6-diﬂuoro-1,3-benzot}uazol-2-y1)annno]—1,1'-bipheny1—4-y1}-

carbonyl)cyclopentanecarboxylic acid (140 mg, 0.29 mmol) was separated by chiral HPLC to afford
(18,2.5)-2-( {4'-[(4,6-difluoro-1,3 _benzothiazol-2-y1) amino]-1,1"-biphenyl-4-yl} carbonyl)-
cyclopentanecarboxylic acid as the second-eluting enantiomer (23.8 mg, 17%, 74% ee). LC-MS ret.

fime 3.65: m/z 479.2 (ME); "H NMR (400 MHz, DMSO-dg) 8 1.56-1.87 (m, 4H), 2.01 (0, 1H), 2.18
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[349] Example 25

(1R.2R)-2-({3'-fluoro-4'-[(6-trifluoremethoxy-1.3-benzothiazol-2-yhamino]-

1,1'-biphenvl-4-vllcarbonyvleyclopentanecarboxylic acid

0O \-OH

[350] Methyl (IR.2R

biphenyl-4-y)carbonyl]cyclopentanecarboxylate

: e
A<F S)\N
H

[351] Step 1. Ina 100 mL 3-neck round bottom flask, a mixture of methyl (1R,2R)-2~(4-
bromobenzoyl)cyclopentanecarboxylate (3.11 g, 10 mmol, 94.5% ee), 4,4,4'4',5,5,5',5'-octamethyl-
2,2'bi-1,3,2-dioxaborolane (2.54 g, 10 mmol), and potassium acetate (2.94 g, 30 mmol) in 50 mL
N,N-dimethylformamide was degassed by bubbling a flow of nitrogen gas for 30 minutes. Palladium
(II) acetate (0.07 g, 0.30 mmol) was added to the reaction mixture, and the mixture was heated at 85°C

for 3 h. The transformation of methyl (1R,2R)-2-(4-bromobenzoyl)cyclopentanecarboxylate to methyl
(1R,2R)-2-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoyl]cyclopentanecarboxylate was
confirmed by TLC analysis. The mixture was cooled to 1t and poured into a separation funnel. Ethyl
acetate (100 mL) and H,O (100 mL) were added. The organic layer was washed with water (2 x

50 mL) and treated with Na,SO, and activated charcoal. The mixture was filtered through a pad of
silica gel, and the filtrate was concentrated under reduced pressure to provide methyl (1R,2R)-2-[4~
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoyl]cyclopentanecarboxylate as an oil. This oil was
transferred to a 250-mL 3-neck round-bottom flask. To the flask, N~(4-bromo-2-fluorophenyl)-N-(6-
trifluoromethoxy-1,3-benzothiazol-2-yl)amine (3.66 g, 9 mmol), 150 mL toluene, 60 mL ethanol, and
20 mL saturated aqueous NaHCOs were added. The mixture was degassed by bubbling nitrogen gas
for 30 minutes. 1,1’-Bis(diphenylphosphino)ferrocene)dichloropalladium(Il) dichloromethane

complex (0.82 g, 1.0 mmol) was added to the reaction mixture. The mixture was heated at 85°C
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overnight. The workup procedure was then carried out in a similar to that described above. The

filtrate was concentrated under reduced pressure and the solid residue was ultrasonicated in 100 mL
acetonitrile for 30 minutes and filtered to give the desired compound as a white solid (2.59 g, 52%).
LC-MS m/z 559.3 (MH), ret. time 4.75 min.

[352] (1R.2R)-2-({3"-Fluoro-4'-[(6-trifluoromethoxy-1.3-benzothiazol-2-yl)amino]-1.1'-biphenyl-4-

vl carbonyl)cyclopentanecarboxylic acid

Fi<(F) S){\LN O

HoF

'e) O\:'/OH
(R) (R

[353] Step 2. In 250-mL round-bottom flask, methyl (1R,2R)-2-[(3'"-fluoro-4'-{[6-(trifluoromethoxy)-
1,3-benzothiazol-2-yl]amino}-1,1'-biphenyl-4-yl)carbonyl]cyclopentanecarboxylate (2.53 g, 4.53
mmol) was dissolved in 100 mL of 1:1 THF/dioxane containing 5.0 molar equivalents of 1 N aqueous
NaOH. The mixture was stirred at 1t overnight. The mixture was concentrated under reduced
pressure to a volume of about 20 mL. Ethyl acetate (100 mL), water (30 mL), and 5.1 molar
equivalents of 1 N aqueous HCI were added to the mixture. The mixture was transferred to a
separation funnel. The organic layer was washed with water (1 x 50 mL), dried (Na2SO,), and
concentrated under reduced pressure. The solid was ultrasonicated in 30 mL acetonitrile and filtered
to give the desired compound as a white solid (1.96 g, 80%, 94.5% ee). '"H NMR (400 MHz, DMSO-
de) §12.20 (brs, 1 H), 10.60 (bs, 1 H), 8.70 (t, 1 H), 7.60-8.20 (m, 8 H), 7.30 (d, 1 H), 4.70 (g, 1 H),
3.20 (g, 1 H), 2.20 (m, 1 H), 2.00 (m, 1 H), 1.50-1.90 (m, 4 H); LC-MS m/z 545.3 (MH"), ret. time
3.93 min.

[354] Example 26
(1R.2R)-2-(§3'-Fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-1,1'-biphenyl-

4-yI}carbonyl)cyclopentanecarboxylic acid

[355] tert-Butyl (1R,2R)-2-( {3'—ﬂgoro—4'-[(6-ﬂuoro-1,3—benzothiazol—2—yl)amino]-1,1'-bipheny1—4-
yl} carbonyl)cyclopentanecarboxylate was prepared from zert-butyl (1R,2R)-2-(4-bromobenzoyl)-
cyclopentanecarboxylate and N-(4-bromo-2-fluorophenyl)-N-(6-fluoro-1,3-benzothiazol-2-yl)amine in
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After the solvent was removed by rotary evaporation, 50 mL EtOAc and 50 mL water were added.
The organic layer was separated, washed with 50 mL water, and then dried over Na;SO,4. After the
solvent was removed by rotary evaporation, 5 mL EtOAc was added to the residue, followed by 5 mL
hexanes. The precipitate that formed was collected by filtration to afford the desired product as a light
yellow solid (1.0 g, 77%, 95.2% ee). "H NMR (400 MHz, DMSO-dg) 8 12.20 (br s, 1 H), 10.50 (bs, 1
H), 8.70 (t, 1 H), 7.60-8.10 (m, 8 H), 7.20 (t, 1 H), 4.10 (m, 1H), 3.20 (m, 1 H), 2.20 (m, 1 H), 2.00
(m, 1 H), 1.50-1.90 (m, 4 H); LC-MS m/z 479.3 (MH"), ret. time 3.64 min.

[356] Example 27
(1R.2R)-2-({4'-[(5-methyl-1.3-benzoxazol-2-yD)amino]-1.1'-biphenyl-

4-yl carbonyl)cyclopentanecarboxvlic acid

\—OH

[357] This compound was prepared from N-(4-bromophenyl)-N-(5-methyl-1,3-benzoxazol-2~
yl)amine (0.50 g, 1.65 mmol), methyl (1R,2R)-2~(4-bromobenzoyl) cyclopentanecarboxylate (0.57 g,
1.83 mmol, 94.5% ee) in a similar manner to the method described for (1R,2R)-2-({3"-fluoro-4'-[(6-
trifluoromethoxy-1,3-benzothiazol-2-yl)amino]-1,1'-biphenyl-4-yl} carbonyl)cyclopentanecarboxylic
acid. Yield: 17%. "H NMR (400 MHz, DMSO-ds) & 10.80 (s, 1 H), 8.05 (d, 2 H), 7.75-7.90 (m, 6 H),
735 (d, 1 H), 7.25 (s, 1 H), 6.95 (d, 1 H), 4.05 (q, 1 H), 3.20 (s, 1 H), 2.40 (s, 3 H), 2.15 (m, 1 H), 2.00
(m, 1 H), 1.55-1.80 (m, 4 H). LC-MS m/z441.3 (MH"), ret. time 3.48 min.

[358] Example 28
trans-2-(§4'-[(5,7-Difluoro-1,3-benzothiazol-2-yl)amino}-1.1'-biphenyl-

4-yIicarbonyl)cyclopentanecarboxylic acid
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[359]chNa Otin o§ THU] 7ot -F[(4ypming-L1’- b}@h@@HWBC@@Yﬂ cwob@neﬁarwxylate

(80 n)fg’ 0.5 rmg&) Y, Qb&m{ol & mTL&Lv&s Q&d@d 5. o§§07 %ﬂ&&% §3-HeBr0ffzle (F02 me,
0.49 mmol) and HCl (4 0 M m d1oxane 0.2 mL) The resultlng reaction mlxture was heated at 90°C
overnight. The mixture was evaporated to dryness, and the residue was brought up in MeOH. Then 1
N aqueous NaOH (2.0 mL, 2.0 mmol) was added, and the reaction mixture was stirred at 50°C
overnight. The reaction mixture was concentrated and the residue was suspended in water. Conc.
HCl was added to adjust the acidity to pH 1, and the suspension was extracted with EtOAc. The
combined organic phases were washed with brine, dried over sodium sulfate, filtered, and
concentrated. The residue was brought up in MeOH, and the precipitate was collected by filtration
and dried under vacuum oven to afford trans-2-({4'-[(5,7-difluoro-1,3-benzothiazol-2-yl)amino]-1,1'-
biphenyl-4-yl} carbonyl)cyclopentanecarboxylic acid (65 mg, 58%). LC-MS ret. time 3.75; m/z 479.2
(MH). 'HNMR (400 MHz, DMSO-dg) § 1.55-1.84 (m, 4H), 2.01 (m, 1H), 2.18 (m, 1H), 3.22 (g,
1H), 4.09 (q, 1H), 7.15 (m, 1H), 7.40 (m, 1H), 7.83 (m, 4H), 7.87 (d, 2H), 8.05 (d, 2H), 11.00 (s, 1H),
12.12 (s, 1H).

[360] Example 29

1H-benzimidazol-2-ylamino)-3'-fluoro-1,1'-biphenyl-

4-yllcarbonyl}cyclopentanecarboxvlic acid
OYOH
(R

O

[361] Methyl (1R.2R

cyclopentanecarboxylate.

[362] Step 1. Methyl (1R,2R)-2-[(4-amino-3'-fluoro-1,1'-biphenyl-4-yl)carbonyl]cyclopentane-
carboxylate (100 mg, 0.29 mmol, 80 %ee) and 2-chlorobenzimiazole (49 mg, 0.32 mmol) were
combined in 1,4-dioxane (2 mL) and treated with one molar equivalent of 4 M HCl in dioxane
(73 pL). The mixture was heated at 90°C for 18 h, then cooled to rt and concentrated under

reduced pressure to an orange oil. The residue was purified by flash chromatography on silica gel,
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(m, 3 H), 7.46-7.40 (m, 2 H), 7.32-7.28 (m, 2 H), 4.17-4.09 (m, 1 H), 3.26-3.23 (m, 1 H), 2.24-

2.16 (m, 1 H), 2.10-2.02 (m, 1 H), 1.91-1.68 (m, 4 H); LC-MS m/z 458.4 (MH), retention time

2.48 minutes; TLC R,0.28 (2:1 hexanes / ethyl acetate).

[363] (1R.2R)-2- ino)-3'-fluoro-1,1'-biphenyl-4-

cyclopentanecarboxylic acid.

1]carbonyl}-

[364] Step 2. Methyl (1R,2R)-2-{[4'-(1H-benzimidazol-2-ylamino)-3'-fluoro-1,1'-biphenyl-4-yl]-
carbonyl} cyclopentanecarboxylate (100 mg, 0.22 mmol) was dissolved in methanol and treated
with an excess of 1 N aqueous sodium hydroxide solution (2.19 mL, 2.19 mmol). The solution
was stirred at rt for 1 h, and then was concentrated under reduced pressure. The residue was
partitioned between water and ethyl acetate, and the aqueous layer was adjusted to pH 2 by the
addition of 1 N aqueous HCI. The organic layer was separated, washed with brine, dried (MgSOa),
and concentrated under reduced pressure to provide an orange oil. The oil was suspended in THF
and stirred until a precipitate formed. The precipitate was collected by filtration and washed with
additional THF to provide the title compound as a yellow solid (30 mg, 31%, 80% ee). "HNMR
(300 MHz, DMSO-ds) 6 13.12 (br s, 1 H), 11.30 (br s, 1 H), 8.12 (d, 2 H), 7.96-7.76 (m, 5 H),
7.46-7.42 (m, 2 H), 7.30-7.26 (m, 2 H), 4.15-4.07 (m, 1 H), 3.27-3.19 (m, 1 H), 2.21-2.12 (m, 1
H), 2.05-1.96 (m, 1 H), 1.86-1.55 (m, 4 H); LC-MS m/z 444.4 (MH"), retention time 2.79 minutes.

[365] Example 30

6-Chloro-1.3-benzothiazol-2- Itcarbonyl

O CO.H

[366] To a solution of cis-methyl 2-[(4-amino-1,1°-biphenyl-4-yl)carbonyl]cyclohexanecarboxylate
(200 mg, 0.59 mmol) in n-butanol (8 mL) was added 2,6-dichloro-1,3-benzothiazole (241 mg,
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Concentrated aqueous HC1 was added to adjust the acidity to pH 1, and the precipitate was collected
by filtration, washed with water and MeOH, and dried in a vacuum oven to give trans-2-({4'-[(6-
chloro-1,3-benzothiazol-2-yl)amino]-1,1-biphenyl-4-yl} carbonyl)cyclohexanecarboxylic acid (45 mg,
15%). LC-MS m/z 491.1 (MH"), ret. time 3.90 min; '"H NMR (400 MHz, DMSO-de) 6 1.13 (m, 1H),
1.28 ~ 1.51 (m, 3H), 1.78 (m, 1H), 1.93 (m, 1H), 2.09 (m, 1H), 2.68 (m, 1H), 3.63 (m, 1H), 7.35 (m,
1H), 7.60 (m, 1H), 7.80 (m, 4H), 7.90 (d, 1H), 7.96 (m, 1H), 8.05 (d, 2H), 10.75 (s, 1H).

[367] Example 31
trans-2-(§4'-[(5-Methyl-1.3-benzoxazol-2-yD)amino] biphenyl-4-yI} carbonyl)

cyclohexanecarboxylic acid

0 O

[369] Step 1. N-(4-Bromophenyl)-5-methyl-1,3-benzoxazol-2-amine (76.70 mg, 0.25 mmol) and
trans-2-(trimethylsilyl)ethyl-2-(4-bromobenzoyl)cyclohexanecarboxylate (105.45 mg, 0.23 mmol)
were combined in a clean dry flask under argon. Toluene (25 mL), EtOH (8 mL), and saturated
aqueous NaHCO; (5 mL) were added, and the resulting solution was degassed by bubbling with argon
for 30 minutes. Then, [1,1’-bis(diphenylphosphino)-ferrocene]dichloro palladium(Il), 1:1 complex
with dichloromethane (18.78 mg, 0.02 mmol) was added, and the resulting mixture was heated at
90°C for 16 h. The reaction mixture was then diluted with EtOAc and passed through a Celite® pad,
and the solvent was removed by rotary evaporation. Silica gel chromatography (Biotage cartridge),
eluting with 25% EtOAc in hexane gave trans-2-(trimethylsilyl)ethyl-2-({4'-[(5-methyl-1,3-
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2.73 (m, 1H), 3.88 (m, 1H), 4.08 (m, 2H), 7.08 (d, 1E), 7.21 (s, 1H), 7.33 (d, 1H), 7.67 (m, 2H), 7.69
(m, 2H), 7.73 (m, 2H), 7.89 (m, 1H), 7.91 (m, 1H).

[370] irans-2-({4-[(5-Methyl-1,3-benzoxazol-2-yl)amino]biphenyl-4-yl}carbonyl)cyclohexane-

carboxylic acid.

[371] Step 2. To a solution of trans-2-(trimethylsilyl)ethyl-2-({4'-[(5-methyl-1,3-benzoxazol-2-yl)-
amino]biphenyl-4-yl}carbonyl)cyclohexanecarboxylate (64 mg, 0.12mmol) in THF (2 mL) was added
tetrabutylammonium fluoride (1.0 M in THF, 0.70 mL), and then the reaction mixture was stirred at rt
for 16 h. Saturated aqueous NH,Cl was added, and the reaction mixture was diluted with EtOAc and
water. The organic layer was separated and the aqueous layer was extracted with EtOAc. The
combined organic phases were washed with water and brine, dried over Na,SO,, filtered, and
evaporated under reduced pressure. The residue was treated with MeOH, and the precipitate was
collected by filtration and dried in a vacuum oven to give trans-2~({4'-[(5-methyl-1,3-benzoxazol-2-
yl)amino]biphenyl-4-y1} carbonyl)cyclohexanecarboxylic acid (44.3 mg, 84%). LC-MS m/z 455.3
(MH), ret. time 3.57 min. "H NMR (400 MHz, DMSO-ds) 8 1.21 (m, 1H), 1.37 (m, 2H), 1.63 (m,
1H), 1.85 (m, 3H), 2.05 (m, 1H), 2.38 (s, 3H), 2.69 (m, 1H), 3.95 (m, 1H), 7.03 (d, 1H), 7.33 (d, 2H),
7.76 (m, 4H), 7.85 (d, 2H), 7.93 (d, 2H), 10.73 (s, 1H).

[372] Example 32
cis-3-[4'-(6-Chloro-benzothiazol-2-ylamino)-biphenyl-4-carbonyl]-cyclohexanecarboxvlic acid

o 0
Ty
Cl N
M
S7 N
H
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[374] To a solution of 3-(4'-amino-biphenyl-4-carbonyl)-cyclohexanecarboxylic acid methyl ester
(100 mg, 0.3 mmol) in butanol (5 mL), 2,6-dichloro-benzothiazole (60 mg, 0.3 mmol) and 5 drops of
4 M HCl in dioxane were added, and the reaction mixture was heated at 90°C for 5 h. An additional

[373

sample of 2,6-dichlorobenzothiazole (60 mg, 0.3 mmol) and 5 drops of 4 M HCl in dioxane were then
added, and the reaction mixture was heated overnight at 90°C. The solvent was removed by rotary
evaporation, the residue was dissolved in DMF (2 mL), 1 N aqueous NaOH (0.3 mL, 0.3 mmol) was
added, and the mixture was heated at 75°C overnight. A solution of 1 N aqueous HC1 (0.3 mL,

0.3 mmol) and methanol (5 mL) were added to the reaction mixture, and the crude product was
purified by preparative reverse-phase HPLC (water/acetonitrile gradient, containing 0.1% TFA) to
afford cis—3-[4'-(6-chloro-benzotlﬁazol—Z—ylamino)-biphenyl-4—carbonyl]-cyclohexanecarboxylic acid
as a white solid (12.6 mg, yield 23.4%). 'H NMR (300 MHz, DMSO) & 8.05 (d, 2 H), 7.75-8.00 (m, 7
H), 7.50 (d, 1 H), 7.35 (d, 1 H), 3.25 (m, 1 H), 2.50 (m, 1 H), 2.20-1.90 (m, 4 H), 1.70-1.50 (m, 4 H);
LC-MS ret. time 3.99 min (method 2), m/z 491.11 (MH).

[375] Example 33

trans-2-(44'-[(5.6-difluoro-1H-benzimidazol-2-yl)amino|biphenyl-

4-yI}ecarbonyl)cyclopentanecarboxylic acid
O

(o) - OH

[376] Methyl 2-[(4'-aminobiphenyl-4-yl)carbonyl]cyclopentanecarboxylate (264 mg, 0.02 mmol) was
dissolved in n-butanol (8 mL), 2-chloro-5,6-difluoro-1H-benzimidazole (185 mg, 0.98 mmol) and 4 N
HCI (0.2 mL) were then added, and the resulting mixture was heated at 90°C for 5 h. The mixture
was then cooled to rt, and solvent was removed under reduced pressure. The residue was dissolved in
methanol (5 mL) and tetrahydrofuran (5 mL), and then treated with 1 N aqueous sodium hydroxide
(245 mL, 2.45 mmol). The mixture was stirred at rt for 16 h and then concentrated under reduced
pressure. The residue was purified by preparative reverse-phase HPLC (water/acetonitrile gradient,
containing 0.1% TFA) to afford trans-2-( {4'-[(5,6-difluoro-1H-benzimidazol-2-yl)amino]biphenyl-4-
yl}carbonyl)cyclopentanecarboxylic acid (9.1 mg, 3 %). LC-MS m/z 462.3 (MH), ret. time 3.23 min;
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[377] Example 34
(1R.2R)-2-[§3'-fluoro-4'-[(6-fluoro-1.3-benzothiazol-2-yDamino| biphenyl-

4-yIY(hydroxy)methyllcyclopentanecarboxylic acid

[378] To a solution of (1R,2R)-2-({3'"-fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
yl}carbonyl)cyclopentanecarboxylic acid (300 mg, 0.63 mmol) in THF (6 mL), a solution of sodium
borohydride (23.82 mg, 0.63 mmol) in water (3 mL) was added. The reaction mixture was stirred at rt
for 3 hours. The solvent was removed, the residue was then dissolved in methanol (2 mL), and the
desired product was isolated by preparative reverse-phase HPLC (water/acetonitrile gradient,
containing 0.1% TFA). Two diastereomers of (1R,2R)-2-[ {3'-fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-
yl)amino]biphenyl-4-y1} (hydroxy)methyl]cyclopentanecarboxylic acid were obtained: a more polar
isomer (15 mg, yield 5%). LC-MS m/z 481.3 (MH"), ret. time 3.33 min; 'H NMR (300 MHz,
DMSO-ds) & 8.60 (t, 1 H), 7.60 (d, 1 H), 7.50 (m, 5 H), 7.35 (d, 2 H), 7.15 (t, L H), 4.60 (d, 1 H), 2.65
(m, 1 H), 2.45 (m, 1 H), 1.85 (m, 1 H), 1.70-1.40 (m, 5 H); and a less polar isomer (10 mg, yield 3%);
LC-MS m/z 481.3 (MH), ret. time 3.46 min; "H NMR (300 MHz, DMSO-dg) § 8.60 (t, 1 H), 7.60 (d,
1 H), 7.50 (m, 5 H), 7.35 (d, 2 H), 7.15 (t, 1 H), 4.60 (d, 1 H), 2.65 (m, 1 H), 2.45 (m, 1 H), 1.85 (m, 1
H), 1.65 (m, 1 H), 1.50 (m, 3 H), 1.25 (m, 1 H).
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[379] It will be recognized by those skilled in the art that compounds of Formula (Ia) can be

converted to and isolated as the corresponding cyclic ester (lactone) having Formula (Ib), for example
by spontaneous dehydration of the compound of Formula (Ia), or by dehydration of the compound of
Formula (Ib) induced by methods known in the art. For example, such methods for the formation of
compounds of Formula (Ib) from compounds of Formula (Ia) include heating under dry conditions
such as in a vacuum oven; treatment with a catalytic amount of acid such as acetic acid, 4-
toluenesulfonic acid, or trifluoroacetic acid in a suitable solvent such as acetonitrile, methylene
chloride, or toluene; and treatment with a dehydrating reagent such as dicyclohexylcarbodiimide in the
presence of 4-dimethylaminopyridine in a suitable solvent such as acetonitrile, methylene chloride, or

toluene.

[380] Using appropriate starting materials and the experimental procedures described above,
compounds of Formula (T) were prepared as listed in Table 1. Additional compounds of Formula (=)
can be prepared by using appropriate starting materials and experimental procedures similar to that
described above for (1R,2R)-2-[ {3'-fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
y1}(hydroxy)methyl]cyclopentanecarboxylic acid. Compounds of Formula (Ib) can be prepared by
using appropriate compounds of Formula (Ia) as starting materials and applying methods such as
described above. Additional compounds of Formula (I), Formula (Ta), and Formula (Ib) such as the
compounds listed in Table 2, can be prepared by the methods described herein. It will be understood
by those skilled in the art that some minor modifications to the described procedures may have been
made, but such modifications do not significantly affect the results of the preparation. LC-MS
characterization of compounds, as listed in the table, was carried out by using the instrumentation and

methods set forth above.

[381] By using the above described methods and by substituting the appropriate starting material(s),
other compounds of the invention were made and characterized. These compounds, together with

Examples 1-34, are summarized in Table 1 below.
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[383] Asused herein, various terms are defined below.

[384] When introducing elements of the present invention or the preferred embodiment(s) thereof, the
articles “a,” “an,” “the,” and “said” are intended to mean that there are one or more of the elements.
The terms “comprising,” “including,” and “having” are intended to be inclusive and mean that there

may be additional elements other than the listed elements.
[385] The term “subject” as used herein includes mammals (e.g., humans and animals).

[386] The term “treatment” includes any process, action, application, therapy, or the like, wherein a
subject, including a human being, is provided medical aid with the object of improving the subject’s

condition, directly or indirectly, or slowing the progression of a condition or disorder in the subject.

[387] The term “combination therapy” or “co-therapy” means the administration of two or more
therapeutic agents to treat an obese condition and/or disorder. Such administration encompasses co-
administration of two or more therapeutic agents in a substantially simultaneous manner, such as in a
single capsule having a fixed ratio of active ingredients or in multiple, separate capsules for each
inhibitor agent. In addition, such administration encompasses use of each type of therapeutic agent in

a sequential manner.

[388] The phrase “therapeutically effective” means the amount of each agent administered that will
achieve the goal of improvement in an obese condition or disorder severity, while avoiding or

minimizing adverse side effects associated with the given therapeutic treatment.
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[390] The compounds of Formula (I) , Formula (fa), and Formula (Ib) of this invention are expected
to be valuable as therapeutic agents. Accordingly, an embodiment of this invention includes a method
of treating the various conditions in a patient (including mammals) which comprises administering to
said patient a composition containing an amount of the compound of Formula (D , Formula (Ia), or

Formula (Ib) that is effective in treating the target condition.

[391] An obj ect of this invention is to provide methods for treating obesity and inducing weight loss
in an individual by adminiétration of a compound of the invention. The method of the invention
comprises administering to an individual a therapeutically effective amount of at least one compound
of the invention, or a prodrug thereof, which is sufficient to induce weight loss. The invention further
comprises a method of preventing weight gain in an individual by administering an amount of at least

one compound of the invention, or a prodrug thereof, which is sufficient to prevent weight gain.

[392] The present invention also relates to the use of the compounds of this invention for the
treatment of obesity-related diseases including associated dyslipidemia and other obesity- and
overweight-related complications such as, for example, cholesterol gallstones, gallbladder disease,
gout, cancer (e.g., colon, rectum, prostate, breast, ovary, endometrium, cervix, gallbladder, and
bile duct), menstrual abnormalities, infertility, polycystic ovaries, osteoarthritis, and sleep apnea,
as well as for a number of other pharmaceutical uses associated therewith, such as the regulation
of appetite and food intake, dyslipidemia, hypertriglyceridemia, Syndrome X, type 2 diabetes
(non-insulin-dependent diabetes), atherosclerotic diseases such as heart failure, hyperlipidemia,
hypercholesteremia, low HIDL levels, hypertension, cardiovascular disease (including
atherosclerosis, coronary heart disease, coronary artery disease, and hypertension),
cerebrovascular disease such as stroke, and peripheral vessel disease. The compounds of this
invention may also be useful for treating physiological disorders related to, for example, regulation
of insulin sensitivity, inflammatory response, plasma triglycerides, HDL, LDL and cholesterol

levels and the like.

[393] Compounds of Formula (I) , Formula (Ia), or Formula (Ib) may be administered alone or in
combination with one or more additional therapeutic agents. Combination therapy includes
administration of a single pharmaceutical dosage formulation which contains a compound of Formula
(D), Formula (I2), or Formula (Ib) and one or more additional therapeutic agents, as well as
administration of the compound of Formula (I) , Formula (Ia), or Formula (Ib) and each additional
therapeutic agents in its own separate pharmaceutical dosage formulation. For example, a compound

of Formula (1) , Formula (Ia), or Formula (Ib) and a therapeutic agent may be administered to the
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patien% Woether in a single oral dosage composition such as a tablet or capsule, or each agent may be

administered in separate oral dosage formulations.

[394] Where separate dosage formulations are used, the compound of Formula (I) , Formula (Ia), or
Formula (Ib) and one or more additional therapeutic agents may be administered at essentially the

same time (e.g., concurrently) or at separately staggered times (e.g., sequentially).

[395] For example, the compounds of Formula (I) , Formula (fa), or Formula (Ib) may be used in
combination with other therapies and drugs useful for the treatment of obesity. For example, anti-
obesity drugs include B-3 agonists such as CL-316,243; CB-1 antagonists; neuropeptide Y5 inhibitors;
appetite suppressants, such as, for example, sibutramine (Meridia); and lipase inhibitors, such as, for
example, orlistat (Xenical). The compounds of the present invention may also be administered in
combination with a drug compound that modulates digestion and/or metabolism such as drugs that

modulate thermogenesis, lipolysis, gut motility, fat absorption, and satiety.

[396] In addition, the compounds of Formula (T) , Formula (Ia), or Formula (Ib) may be administered
in combination with one or more of the following agents for the treatment of diabetes or diabetes-
related disorders including PPAR ligands (agonists, antagonists), insulin secretagogues, for example,
sulfonylurea drugs and non-sulfonylurea secretagogues, a-glucosidase inhibitors, insulin sensitizers,
hepatic glucose output lowering compounds, and insulin and insulin derivatives. Such therapies may
be administered prior to, concurrently with, or following administration of the compounds of the
invention. Insulin and insulin derivatives include both long and short acting forms and formulations
of insulin. PPAR ligands may include agonists and/or antagonists of any of the PPAR receptors or
combinations thereof. For example, PPAR ligands may include ligands of PPAR-,, PPAR-y, PPAR-
& or any combination of two or three of the receptors of PPAR. PPAR ligands include, for example,
rosiglitazone, troglitazone, and pioglitazone. Sulfonylurea drugs include, for example, glyburide,
glimepiride, chlorpropamide, tolbutamide, and glipizide. a-glucosidase inhibitors that may be useful
in treating diabetes when administered with a compound of the invention include acarbose, miglitol,
and voglibose. Insulin sensitizers that may be useful in treating diabetes include PPAR-y agonists
such as the glitazones (e.g., troglitazone, pioglitazone, englitazone, MCC-555, rosiglitazone, and the
like) and other thiazolidinedione and non-thiazolidinedione compounds; biguanides such as
metformin and phenformin; protein tyrosine phosphatase-1B (PTP-1B) inhibitors; dipeptidyl
peptidase IV (DPP-IV) inhibitors, and 11beta-HSD inhibitors. Hepatic glucose output lowering
compounds that may be useful in treating diabetes when administered with a compound of the
invention include glucagon anatgonists and metformin, such as Glucophage and Glucophage XR.
Insulin secretagogues that may be useful in treating diabetes when administered with a compound of

the invention include sulfonylurea and non-sulfonylurea drugs: GLP-1, GIP, PACAP, secretin, and
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glipimge. GLP-1 includes derivatives of GLP-1 with longer half-lives than native GLP-1, such as, for
example, fatty-acid derivatized GLP-1 and exendin.

[397] Compounds of the invention may also be used in methods of the invention in combination with
drugs commonly used to treat lipid disorders in patients. Such drugs include, but are not limited to,
HMG-CoA reductase inhibitors, nicotinic acid, fatty acid lowering compounds (e.g., acipimox); lipid
lowering drugs (e.g., stanol esters, sterol glycosides such as tiqueside, and azetidinones such as
ezetimibe), ACAT inhibitors (such as avasimibe), bile acid sequestrants, bile acid reuptake inhibitors,
microsomal triglyceride transport inhibitors, and fibric acid derivatives. HMG-CoA reductase
inhibitors include, for example, lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, rivastatin,
itavastatin, cerivastatin, and ZD-4522. Fibric acid derivatives include, for example, clofibrate,
fenofibrate, bezafibrate, ciprofibrate, beclofibrate, etofibrate, and gemfibrozil. Sequestrants include,

for example, cholestyramine, colestipol, and dialkylaminoalkyl derivatives of a cross-linked dextran.

[398] Compounds of the invention may also be used in combination with anti-hypertensive drugs,
such as, for example, B-blockers and ACE inhibitors. Examples of additional anti-hypertensive agents
for use in combination with the compounds of the present invention include calcium channel blockers
(L-type and T-type; e.g., diltiazem, verapamil, nifedipine, amlodipine and mybefradil), diuretics (e.g.,
chlorothiazide, hydrochlorothiazide, flumethiazide, hydroflumethiazide, bendroflumethiazide,
methylchlorothiazide, trichloromethiazide, polythiazide, benzthiazide, ethacrynic acid tricrynafen,
chlorthalidone, furosemide, musolimine, bumetanide, triamtrenene, amiloride, spironolactone), renin
inhibitors, ACE inhibitors (e.g., captopril, zofenopril, fosinopril, enalapril, ceranopril, cilazopril,
delapril, pentopril, quinapril, ramipril, lisinopril), AT-1 receptor antagonists (e.g., losartan, irbesartan,
valsartan), ET receptor antagonists (e.g., sitaxsentan, atrsentan, neutral endopeptidase (NEP)
inhibitors, vasopepsidase inhibitors (dual NEP-ACE inhibitors) (e.g., omapatrilat and gemopatrilat),

and nitrates.

[399] The compounds of Formula (T) , Formula (la), and Formula (Ib) may also be utilized, in free
base form or in compositions, as well as in research and diagnostics or as analytical reference
standards, and the like, which are well known in the art. Therefore, the present invention includes
compositions which are comprised of an inert carrier and an effective amount of a compound of
Formula (I) , Formula (Ta), or Formula (Ib), or a salt, or ester thereof. An inert carrier is any material
which does not interact with the compound to be carried and which lends support, means of
conveyance, bulk, traceable material, and the like to the compound to be carried. An effective amount
of the compound is that amount which produces a result or exerts an influence on the particular

procedure being performed.
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certain circumstances, and such compounds are also intended to fall within the scope of the invention.
Prodrug forms may have advantages over the parent compounds exemplified herein, in that they are
better absorbed, better distributed, more readily penetrate the central nervous system, are more slowly
metabolized or cleared, etc. Prodrug forms may also have formulation advantages in terms of
crystallinity or water solubility. For example, compounds of the invention having one or more
hydroxyl groups may be converted to esters or carbonates bearing one or more carboxyl, hydroxyl or
amino groups, which are hydrolyzed at physiological pH values or are cleaved by endogenous
esterases or lipases in vivo (see, e.g., U.S. Patent Nos. 4,942,184; 4,960,790; 5,817,840; and

5,824,701, all of which are incorporated herein by reference in their entirety, and references therein).

Pharmaceutical Compositions

[401] Based on the above tests, or other well known assays used to determine the efficacy for
treatment of conditions identified above in mammals, and by comparison of these results with the
results of known medicaments that are used to treat these conditions, the effective dosage of the
compounds of this invention can readily be determined for treatment of each desired indication.
The amount of the active ingredient to be administered in the treatment of one of these conditions
can vary widely according to such considerations as the particular compound and dosage unit
employed, the mode of administration, the period of treatment, the age and sex of the patient
treated, and the nature and extent of the condition treated.

[402] The total amount of the active ingredient to be administered may generally range from
about 0.001 mg/kg to about 200 mg/kg, and preferably from about 0.01 mg/kg to about 200
mg/kg body weight per day. A unit dosage may contain from about 0.05 mg to about 1500 mg of
active ingredient, and may be administered one or more times per day. The daily dosage for
administration by injection, including intravenous, intramuscular, subcutaneous, and parenteral
injections, and use of infusion techniques may be from about 0.01 to about 200 mg/kg. The daily
rectal dosage regimen may be from 0.01 to 200 mg/kg of total body weight. The transdermal

concentration may be that required to maintain a daily dose of from 0.01 to 200 mg/kg.

[403] Of course, the specific initial and continuing dosage regimen for each patient will vary
according to the nature and severity of the condition as determined by the attending diagnostician, the
activity of the specific compound employed, the age of the patient, the diet of the patient, time of
administration, route of administration, rate of excretion of the drug, drug combinations, and the like.
The desired mode of treatment and number of doses of a compound of the present invention or a
pharmaceutically acceptable salt thereof may be ascertained by those skilled in the art using

conventional treatment tests.
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tablets and make them more acceptable to the patient. Suitable excipients for use in oral liquid dosage
forms include diluents such as water and alcohols, for example, ethanol, benzyl alcohol, and
polyethylene alcohols, either with or without the addition of a pharmaceutically acceptable surfactant,
suspending agent, or emulsifying agent. Various other materials may be present as coatings or to
otherwise modify the physical form of the dosage unit. For instance tablets, pills or capsules may be

coated with shellac, sugar or both.

[407] Dispersible powders and granules are suitable for the preparation of an aqueous suspension.

They provide the active ingredient in admixture with a dispersing or wetting agent, a suspending
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[419].|.Eanfa)1§ E)CrE hés@g F&Wg#{rb%l% ’Qne pl?__a%&e cglrc%fnfémuoh%@iﬁl patient via

oun
a medhomipal kldlv(eﬂybi)ewmayTha b%’frlbféorlﬂnd IUBCZ@ mechamcﬁlrdg]everm@esff@rrthq
dehve&?' ogﬁma%{fm%el %&l’tﬁs WQIFlmt I C TFok %ﬁ@fecare@ﬁgchmques for

I'CS or-as ana erence  standards, and
admitikterilg acyg ditecitsHo aleeramellshallym@mkve placanteat of ardrugpliyest C@Phétef into

the pgtﬂagt so\;egt%glﬂgr sk/é%é’xﬁ H)tﬂé/?ﬁs fh@g ochﬁ‘rﬁm P Qﬁietshcg)lrﬁi Mﬁbﬁ@deﬁb&y

t carrier an an ef eCtlve anount
Systemrf uﬁd 6o ﬁp@@mom b agpuy trapesifie ayatomifnd ragipnaof{the)ody,dy described in U.S.
Patené g]?{@l','éé 4 49.12 QﬁCngp%ate% h§1.%4ntby révi\%elﬁﬁ.t er thereof. An inert

does not interact with
[420#1?;1?6 C%H%Pﬁﬁl&lg of tHle B@enﬁ@ﬁ lglb)ﬁ%so%@ﬁm%fh@xrboh@eﬂgecna%}ﬁﬁl@ic&utwaﬂy
conveyance, traceabl e mat eri al
acceftéide ctonipeundmgnm@edmwwuﬁdlﬁr@feml te A GarTicep, or Afjucaifas gedessary or
desu@dmAHp tor iR kohMBiGATR %ﬂgvelnﬁont hAbe PARAHMA B LAGREPEIE Bftioxidant
ul't or exerts an 1 nfluence Oon the partijcular
suchp p¥ m@bﬁg raid petiymghepavitelde presgvatiss. Quveniions! prgeiyres for preparing such
comﬂ:) %QHE&S%% Qigtt%g?%g%e foh@Qhn ddutiiisegant i ci pat ed t hat

prodr he conpounds of this invention will

[421fJ bgﬁﬂﬁloﬁ@ %gédlphérﬁlace‘ﬁﬁcfat RbRdiedtd FHMOBhARSed B BFbrSH#aR to formulate the
onpounds are also intended to fall w thin the S%%@gmnam

comnpsmpm@r itnigispded gonte ofprpiastigion ke peifiiyiag agea et
not lﬁﬂt@& tof REHPRIEBlicGOIRMAES RXSARIhIbliedid)@fRiaBid; nd AKABkizing
are befter absorbed, better distributed, nore
agentﬂémmls yPuirseragt fisited torrsmeeaiasplaiions apmeRiem syrbenals dighanolgping.
monoceltlﬁ%léfnnn%‘bégmrﬂ K}%ﬁ)x% 6hifAHEdie, Blitm ErHOAHid) Godhd MRirdXRY,
I'so have formul ation advantages in terns of
ﬂmﬂ@wy@@@mmmhnmy or water solubility. For exanple
npounds of the invention haV|nq one or
®

[422h9&mbmymaj¢@wﬁgnm@ tecbi dniesemile PRSTERC Dijted to adsorbents (e.2.

powdAIIRAMAL:E %@&a&&&a%&&&l)%m@& RPEIRR QXY | cartidy diogidy, ICODF,, F,CIC-
am no @you pSs, ch aré hydrolyzed at phyS|oIog|cauwghkg

CCIR andieSFof ara@@leple@xf/wnﬂ@fﬁ oRitgRg sreows PENEE pTeprva
alla'be% s SMbeN@Sdium benzoate);

benzis B3 SRl Aol QB b,y aighes, A ARbodia g benzosta)

antingg¢robipi mweraaté/e$ (9o PeseHllsgrian W@P r?ewﬂlp@fl@r%lﬁ’é@ penzyl glephol,
entirety, and references therein). Pharnaceutica
Conpositions [401] Based on the above tests, or other
wel | known assays used to determne the efficacy for
treatnment of conditions idewtified above in mamal s,
and by conparison of these results with the results
of known nedi canents that are used to treat these
conditions the effectlve dosage of the conpounds of
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can vary wi dely according to such considerations as
the particul ar conpound and dosage unit enployed, the
woree/10f88adm ni stration, the period of treat mePtT/Us1064/014036
age and sex of the patient treated, and the nature
and extent of the condition treated. [402] The total
cetylp&ﬁdlhhnm chlorifd) elﬂarobutanel pirgoleptieayi¢thyl elophw], pbienyhiestusie aitraterand

thnne%ﬁalﬂ glﬁ%ntsa(? g; asc :g) c ac:ﬁfaggc}ﬂyb 839%}%&%&%’31&51 Eé(ﬂ'gg)ﬂﬁl%c%) gutylated

hydroiﬁ@luen&’giyb@hbqﬂyrumm@ In’tonmhlbglgzl@yol pﬁomrmallatg,@g@ge ageaspate, sodium
f 5 ty
blsulf%fh é?dg A rrﬁcrln allwga ﬁg ycy%)a - 50 nrlneg. elsruéi%e)étﬁtg o%:@atgxgra(les (t@ghﬂl)eﬁsf&

polyniRey, naﬂlayl and i;mthd@a fulbed slggeylétes, polpulethanis sikiemmpsomd Byrene-butadiene
I nj [ ' | nt r avenou

t | ud
copolglg PiRBARAE I e P P o e Pl DR monctpsi
sodiuinnbéigé, eadidre cirate guiggronmankd eodiun mtratb dlhydrasa)o dartyngabtst(e.20@acia

/kg. The dail.y ..rectal dosage r
sy S0 0 D1 OBy B G0y R TR e eGfor,
mineral @It TH] sesaﬁﬁ i dratteddsiatasodmyn dhkenﬂhlaiecucm@udi pastgripsatic water for

injecttna?li; 2%1%111&% ageP.‘ﬁ ée %,p ggt?t? d]g(f)dlllfl%lrl %ca)nm eﬁ(aet 81% oﬁltgzgﬁtg?e/ r‘é&q?g)cgg(flﬁgiﬂ No. 3,

FD&C @@l Ne20f Bib&€atehiopabi @ ﬁD&m Blie Na rZyD&é?(ﬁr@fch n §, D&HC Orrage No. 5,

D&Cq%gﬁ{]&e% g%gﬁn%l (gf g&y clan nr%léltgclen?ﬂ? g\s/ e?1 )%ﬂ%@'@ﬁ% agents

(but £PL lifitel to @n@@mmgdywl alt:mal g@eeryiﬁndnh@eapaq, legifitin, sorbitan

monqp!}atta Fthg]% sge%,ageb %rgcf%tpsu alt1*1%ag% ts ge C,:E%ltg‘éng%ldg%ﬂu?cﬁeé acetate
pllthelﬂa’cé)glavdﬁmg(e(gq lﬁinsemil; tiomsyon aﬂ,d:otdaemtnﬂk)é orangheil, geppenmén oil and

Vaml{llﬁ ghubri,egtglg% e.g lg \ygerﬁnr %opylengggcol nd %g”gtgﬁtl‘%%ﬁf‘%%gw nﬁﬁeral oil
and g‘h}&éﬁf)tcﬁlb {ecp. sidchis bih enimadl oﬁ,m}abfeo1hs®eu1t0dl esehenyl andhyngetable oil);

ontgeiUaS oy o Gt B e SR B BB R o

hydr@;mﬂip petruttsunn fwhith bistuienty geitovamtmentrad wisé Watzmmtmenth pericgtien

enhalec 15 tgaglg eJrrré% R%[y e% lnf(%(l)}@%}o]gﬁ E{P%yrl]my Q}érrag%ﬂ)lg't A Sl bon

unsaﬁhﬂteﬂlﬂtiatabdhcﬂﬂ‘l wtmuecbmunsaairat@dmuets; sefvraten] og umﬁaf@tated dicggpoxylic

w500 i DR S NI, o VAL, e, 5,

plastitlrexs éf g rdiethyl ﬁethmJQIgtycmw solvéntse.gnalbehgh gorn oil, cottonseed oil,

nace L4

glyc%ﬁé?o%oggya@cogcglt ngrglfc;gglg §1t611£:1 192 %gég{ﬁl{r cISii; ﬂgf%d GRALR taReRr fﬂjectﬁ)n

sterilp vatenfaciajettiopahd gtenl@fvﬁtgtfpn irigationy siffendsfe ager@sb(ﬁg@gmﬂ alcohol, cetyl
identified 0

Ryl I IS S56E] VAL UL ALy o

basem@r mpebutuewﬂd Ipylyahsdeptghzbble (ooigpreR)srsutfastagts ye. & chepgalipnivm

chlor\Mé nong Iynol 10 éx@otxg%(c?b oﬂg&bétg %0 goﬁ]%glah&% QU1 oBitsh

1I’ONsS consi st ent effective
mona:ahmmten _\,suspéndnrgtagem(te v ega, hgﬂ@dﬁ@ﬁmbm@r&t%@m}ﬁm@@fﬂ%% sodium,

ts I h
hydr%x et%cl cellu s% hg?x?Q}ép??Erpc%eEla Igf Slgo%rélr@ig%llcéeﬁ#o%@kfolﬁl e
meﬂll?hdhﬂme; wgacamlh hng veég‘uemswv@enarmmtasr@ﬁalae deiioesu Eleiceris, mannitol,
Q agnesi
e R, S B LRI s
steardt end telo)'rrableﬁdmiersde ot achéimalghme @Necmhw&yl@gslé?el spem,
comggsg@%ts% eglelceal ulirc])sgl ltagﬂ ﬁgmx\%lh&fsg nﬁh@fc@]ﬁﬁ&g%ﬁ%ﬂeﬁnd

arrier & ectr've conventi onal
pregelatiingé stamh)t tabletrans papstd@dilhudmtm@ g. libesiesedaiph phosphaieriagliatagtose,

t.imed rel e re I
R e T R i S b
t he conpounds may be fornulated into solid or liquid
preparati ons such as, for exanple, capsules, pills,
tabl ets, troches, |ozenges)sinelts, powders, sol utions,
suspensi ons, or emnul sions, and naybe prepared
according to nmethods known to the art for the

manuf acture of pharmaceutical conpositi ons. The sol i d
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fillers such as | actose, sucrose, calcium phosphate,
and corn starch. [406] In another enbodi nent, the
waeoeowamsds of this invention may be tabl eted WeTUS2004/014036
conventional tablet bases such as |actose, sucrose,
and cornstarch in conbination with binders such as
carbont@ 6odiym phosphast sarbithl and stargle) wbletvoatiticspamisdg e aiquitelugent s

hydchE(gt eifepﬂgllp 1}%?0 rto%?g Eglnupoéf %g?&glﬁl%g nzét RS gtgséaquetf?}flceh{ﬂgse

eﬂlymnﬂbsemelhabsg |a¢ﬁtate thiathfe apd shtllwb,aat‘tdfh direphepogpassioyereipients (e.g.,
ri ca
d1ba31§ nglﬁlﬂlin 2 osghateg %b%t?%%glt en t % a‘ég? ecé Ic%rﬁ&g?lfethglﬁg uftke calcium,
nncrd&@k@]ﬂm@deﬂmlmei frodacrilin pbtassmm sfmmﬂvégnaa@ sestiung| ptargh dﬁ@llate and
starckBmgaﬁ tsctg e)é Eﬁ%al os}hc% cm% sta?c%%ﬁ‘& fa deglublf?crants (eo Icalcmm
steardg BRAGRSIUR mtdaxﬁtb,amoualmg agented andizan ate«ilj‘at@btabh%@n@@ qr)h@ants
sIh i.C t.h
o TP T R A A DAY
(e.g., lbébs@ii)@ betyl |akqohodal amﬂqm@f'm) tbmmmgemtﬁdb gedextipierntitodivauch as

f se
chlor%cxgﬁgsiaty iny %easm%agf:r%e ﬂeﬁ; lral qﬁt]?%ltoﬁﬁp @29‘9 eé%) @z\{}l\n ethylcellulo

sodiuwd, inthidtelintoge, a@kuume, Oldlmfl a@npﬂa andrmagecmﬂlb and Wet@mptttwlge

veotaghier Bie® Shisei ARk P AR soBfol B h I GR g sorbitl

nxmdummeamhgwywmmﬂwhmmﬂamwhhe phy5|cal formof the dosage
unit. For instance tablets, pills or capsules may be

[423]c Blact cochpavintishidettiéibd ycthe meteds dercribrgthiarein]rary e m@r@@mhé sole

ers a I Sl
phang?c\é\ﬁjucal a %’lg grd]g Ecglﬁlliag Bn Qi‘tﬁ O&%i'hj%g o@nef @%ﬁ%&%@ﬁ%@?ﬁ il ert the
comliimjorechii@nto mnacapllnblx adwee ofifects. EOI&P@H&? derpgmppungiafithipigvention

CMHﬁgﬁﬂwgﬁdﬂ%%%¥%g%%Q%ga %? an oneaggﬁﬁ%?gmkxummemagmm;mm

ﬂwhpeeseduammh@@mxeumaabkemUmB%eﬂ@ﬁﬂ@ or mettlng agent s
and suspendi ng agents are exenplified t hose
[424 1 Theadpormdnideified bt méth0¢§did$0ﬂbft§1rhﬁ¥emé¥%’ %ﬁoé’ﬁ piglized, g free base
form%%( %@BJI}S o0 q‘e%%ﬁ@lg&lﬁ%é{égostwsf br3Y %a'lﬁlgal A0 518 daf, and the like.
gents descri ove, may al so be present. [408] The
Therpfnarthemeaqntu ievehtiongraiisies compagtions whish areicpmiied ofian eyt carigrznd an
effecﬁﬁ o dnlbubddfa E M iaQtred By W khEhods 8B3H SddBRin, IfiQalPbd e}%’ter thereof.

se nmay be ‘a vegetabl € oil such as I'i qui d_paraffi
An syt cain ianyestage] wlé@}edoam% integacf with g perapoued kg F%P?Wﬁ hich

lendsasglglﬂ)ﬁtsmgﬁy Qﬁzoﬁaegfarﬁ@t’oufk?tlrelcé(abﬁci&dtgrfal B tHAIE tSHhe Borfi}ﬁ)uﬂdltmbe

a and tragacanth, (2) natural [y occurrin
carrigsh d'gysiifactivel ergomgﬂvomo%ys thys Aok ol progiyresa regukyor
influfdce BI?‘ﬁlF bzﬁhﬁﬂa‘f?ﬁ)@édﬁle‘%%ﬁlﬂﬂ@rﬁmﬁé@m fatty acids and

exito des, for exanple, sorbitan nonool eat e,

[425%@%1@1?] s%&%gﬁ"f%ﬁﬂ)cﬂlﬂn&ﬁlg GG tSoRd ini@hehcR@! {dddhe 188 @itdle
yl ene oxi de, for ‘exanple, olyoxyeth | ene

phargagebicelatrivtsiane teshiaes o doramiatian a9 admigisiration gay BWYSWaFFd by any of
the n2YR8S &4 l&gwﬁ‘ Rond Ar@{\éébr b DOR @GNS P hSduticdl IS¥iences, Mack Publishing

suspensi ons may formul ated by suspendi ng the active
Co., Epgmelh--€f “mﬁméxwggetable oil such as, for exanple,
arachis oil, olive oil, sesane oil, or coconut oil; or

in a nineral oil such as liquid paraffin. The oily
suspensi ons may contain a thickening agent such as,
for exanple, beeswax, hard paraffin, or cetyl

al cohol . The suspensions may al so contain one or nore
preservatives, for exanple, ethyl or n-propyl

p- hydr oxybenzoate; one or nore coloring agents; one or
nore flavoring agents; and one or nore sweetening
agents such as sucrose or saccharin. [410] Syrups and
elixirs may be fornmulated with sweetening agents such
as, for exanple, glycerol, 158propyl ene gl ycol,
sorbitol, or sucrose. Such fornulations may al so
contain a denul cent, and preservative, flavoring and
colorlng agents [411] The conpounds of thIS |nvent|on
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compound in a physiologically acceptable diluent with
a pharmaceutical carrier which nay be a sterile
wo 2guitabser ni xture of |iquids such as water, SBELT/NE2004/014036
aqueous dextrose and rel ated sugar sol utions; an
al cohol such as ethanol, isopropanol, or hexadecyl
al cohol ; gl BrOi.OGIOAN ACTIVIDY Y ETHE IOMBOUNDS
pol yet hyl ene gl ycol; glycerol ketal s such as

[426] é}é%}%&ﬁ %}‘F%%\-@éﬁl L dl l@%? E%fﬁ}rsg)%fti hl? V%L?%legi%slas?’ al%g £t Bith.
Thesefeﬁérﬁdﬂesﬁﬁé for tﬁ@}h@}b’os@cﬁf 1@&5}&&%I0€ﬂ@ andreant tabetaopbtated ds Iﬁraltmg/the
acl

gl yceride with or t hout dd t]
scope B IREIR PR Py Coprb OB PO AR O bleieofaby
referefde idtheid ltRfgent , suspendi ng agent such as pectin,
carboners, nethycell ul ose,
[427] h)’éﬁ{oﬁéﬁéﬁbrﬁﬁ‘ﬂﬁerﬁﬁﬁ\hty ek bcbihplﬁﬁds ofithe present invention may be accomplished

car boxynet hyl cel | ul ose, sif gent her
througyia PAB AP Pt g et e Ok AT e ) |
demoﬁ‘d'ﬂrlat%%e“eﬁlba@e)fu§Mmhd&uﬁch&gﬁr&ﬁ‘@mlﬁeﬁfeaihneﬁmfnbdsm andmdatcﬁ disorders,
this inventi e those of petroleum animal,

the follewgiag a5gys may pe @?%thetlc origin, for exanple, peanut

Eval0|I a%bean ER E a ﬁgagoil,;gggaipﬁéss%géd;! corn

itabl e

f acj i.ncl ude ol ej
o BB bERTL NGRS, Ao S0 Baf bt A0 guman
cDNA&KaaRhe PCRL Rydombhﬁﬁtﬁe:l\ﬁ’ﬁ’doablﬂ@«pnus)wgd constiBgedi@which the gene for

2004/.100881 P Q 0140 tahl :
occluggthlﬁ%ly Qming é’éo 0? %1 9‘?"1( W3S, rep ctad fvr}:ﬁ{ ﬂg«%ﬁ‘m rﬁ%ﬂé ’gg SGAT-1 gene
sequehd veds Ridaredd atd the ASHPV gemng Stoittegiolybedridptarotrs sasericaplpeit

DGAE% 4 lﬁl?ﬁt%ﬁ%cﬁ Ef%élatcgliitf?fl OF the%(o"i‘%llirﬁ} plﬁm ﬁ&} :@%Adogﬂeélﬁgﬂgperda-denved .
S irbdt ydlia memenfamitvathesc}A"ﬁn joonthiping edcembjeart Baculpyirus ektheppliplicity of
ol ef m... subf d
1nfectéc{n.r?é % 4[3)331 pocs:télr : (IE‘O%S L IC%Qtafe g)a)resg'}ééﬂﬂect & lsexiférghomogemze
in 10 M freis asmmnmlasse pH) A enthe c@e@r@a@f@rﬁ $00 mg efrweb selirhistreass per mL.
The h881|0§%:§ %rgnxiag %ne;f]’u © Ft’ZS TO@?J Oé %g hﬂ%lgés o (r?g?)g@ b ga%: w%r!ﬁscarded and
the supaiphiaitevas centtiftged gdﬁO,QQO £ for 1 6x 8yl 08, OOO g supernatant was discarded and
and 10hRER! 4098 v/
o G U L SPRL A8 08 el e
glycefdi@HPe ent eral conpositions of this invention may
typically contain fromabout 0.5%to about 25% by
[429]\A/®Cb°ﬁ|f 1 efzytb ectiaity wasaleferminethyerrhasepasitioning nspfocol. Specifically,
DGA, dle o m%t IIﬁ/e rﬁ%&y{nt&raﬁdm AR oM $68erol, 5 mM “C-decanoyl-

van der mnimze or elimnate
CoAj zrmMMgﬁ:lan@ 0&% R¥e 26 inpEHBPES, nHdct tudfer mﬁwwswmfd@{m}gons
p ~well )
conoff L PO, 005 SO SpRULI D M 8.yt s s
0.5 ugbmmemmanér lbreteqlpanweplk yrhe fssayUwdsamitiaies byi spbstgfe pnd mixed gently for 1h
at amfb 1{186:1 :lf:%@ NG &/ag u%ﬁ@h@@ﬁ%ﬁe g’c%ltfoﬁ oPi:SC]H bt d—ﬁ’%Opﬁééphm ic acid

sur cta can a S|ng e conponen
solutimav Seig:twd“l@ctradmon ef th{L]Bldmph@amtnﬂ@alaﬂyﬁl}s@ﬁrQ}@OCbtpt wagagccogyplished by

the a{l? ition o%?gqj ;ﬁ \?Ez{l,g ? ool }rnggmhtlﬂﬁtxgr?ﬁh& ﬁﬁjm&_s“:ﬁt@ ([Pﬁaéﬂd Inc.) and vigorous

RIS AR ctants used I n parenteral
nnmmgﬂnﬁﬂmmmwnsmamékmhmcéﬂaggﬂwﬁ“@ﬁwy@mﬁym§ﬁ§a%@@@?ﬁﬁﬂ

atty ac I es.
scmt%l fon/col ?{?\Vﬁﬁ lllﬁg' %afFe? gett&%%afgﬁ%p‘ﬁm Et A %Et éﬂ?ﬁgﬁ é%gﬂe{?atur
oxi de with a hydrophobic base formed by the
condensati on of propyl ene oxide with propyl ene glycol.
[415] The pharmaceutical conpositions may be in the
formof sterile injectable aqueous suspensions. Such
suspensi ons may be fornul ated according to known
nmet hods using suitable disp®rsing or wetting agents
and suspendi ng agents such as, for exanple, sodium
car boxymnet hyl cel | ul ose, nethyl cel |l ul ose,
hydroxypropylnethyl ceIIquse sodlun1alg|nate

o oy




al i phatic al cohol, for exanple,

hept adecaet hyl eneoxycet anol, a condensati on product of
webtdwglieoser oxide with a partial ester derived POT/ISR04/014036

fatty acid and a hexitol such as pol yoxyet hyl ene

sor bi t ol nDnooIeate or a condensatlon prodyct of an

fatty ac{d and a heX|toI anhydrlde for exanpl e
[430] Pk yelkiyestdwytag e DSUYIb1 wmon@n@d Iwééh remar cologgctailsnaspigiopmg cells

HT- 2?% ﬂ‘}"lgig ?%IT%CQ oll-efP ?5 Qélls Qre %9 crg‘epléfe 1§1{t@r~9d°/?conﬂuent in DMEM

I on or spension 1 n a non-t oxi c
medigp@itkelbEer By, [PyF abtepteaiidd OdiV aestate. drells wErg disn re-1ppted ja Afhgvell

plates&gggé Pllél n igémtall{' é’ \PF%pppo%rgaE@;i Py dTr@lEﬁglyceE@é FORNAIR bBs

er’s and 1sotonic sodi um chl ori de
sumumﬂ by ite |add1th0m odithdii¢ dcittp 091 Briinkleofidenteation iithepregeree of varying
conce %gsn (g atto sy Aﬁg{ﬁlggegg Wit r§194b ?@ﬁ%ﬁ th? Fla%%%@?s@d @&;cted by
centnﬁfgﬁlﬁdnyleduspmdedlduWvg&rSynifMItQ:glﬁﬁé iﬁE’LGr frepeyity CEF epddyophifized.

LY. Gh th
roc PRl BT B0k e B I, 8 i o

vials. PGl hﬁ&&&ﬂé&}ﬂi@% ml{nxl@‘ﬂqnhmez@jmgmqomp@jmg after bpgh (Fisher, Inc.).
nven |on

ol R TR A0 L 8 0 s

11ght-§'d2’£ﬁ$ﬁg deeqtios (PLHIrs1 Oﬁwsbmpr bipba,rlefd) ypramaiaerrghie FRPAEHQRGYaS

accorg% sﬁe&%g%H b @B‘%% bdi}f%ﬁnl4rrﬂ1hﬁtéstt*of? 69)69 B Bhﬁf?és aW@O‘?oIB buffer using a

nary nmper at ur es Ul oe
PLRE & d:Q(HiohmElr(ﬁ) encen. tfé) >éﬁ d mmmHOIYHIGhb%’Oéflm)e’dt ﬁQa"Pt(A| 9% ppgtonitrile,
2.5%) éne Ly ’T‘ £.900883 &ﬁlﬂ'gn)d 5 %Hﬁ {bng%l%rflb al an@rt}%,de{e&f)r was set at
B, ‘cocoa ter an yet | ene gFO
0.4 SDMQ#O?élmelﬁlmzmmh%T@ nva@mptooylé@n -pajar tfﬁlﬁféf apifit 396 @ cB Pl hlPH]é Were
ident reg aﬁ(t g?;hh&g pﬁmﬂé@é y LaAaadenaRhs. delivery

evice transdernal patches may be

Evaliiatio of CoRbSaG8HERP b (il duion o BSHOW i R DietTRdU¢sd OBese
'——T%—QLRFTRA%ﬂﬂﬁﬁarT#LTg% present I NVeRmtlon In

Micecontrol | ed anmounts. The construction and use of
transdermal patches for the delivery of pharnaceuti cal d

[4311a Gesrmuepoisssofiflei$ proteprbigrio dgtermingshepifect Pg @éom%ad@“msn%“@ of a compoun

on thE @éc@%mﬁ’pgf Iéceolggﬁe B&e b %@MP&B aued 1bRIRidn fAViet for more than 10

rence Such patches may be constrg@ged fordardd ’
week@o”ﬁ][tq h@dijgght@@mg:gﬁcﬂq:c@d foytheséstediesaras highgr thpn fhyee stan eviations

from%%é@@ St dofri@dl cRUE B rRice fod kR datdiow B (P86 @e@)&h&;@@&h@wo Diet-induced
necessary to iIntroduce the harnaceutlcg conpo tIOAm

obes¢ PIPhenipels havabeop uged figaupatnfiecisiorgietiop 8t PVt ce 2P ™

redu(g%ﬂﬁhf]o%%gﬂt (?Jéde glﬁﬁm% B CBANT. PBdrma@). lmmsysdew Q@0H ; Guerre-

[i'ver { g ar maceut i cal a né% Wﬁ& d
Milld sl BipLtFhemad 76 22):&6 S 4 rp0s Hary ke Btk & ﬁ%“éiﬂ’é 93¢
MetzB0EP I?lho?&e?{ $308:194-96, 49009 K@t 4t Y1, BhdbBirol 1 41 10):86302d7, 3000).

i'nvol ve placénent of a drug dellvery catheter into
[432L hﬁn 18 b ded n¥®Bdn shSedstilly Sy e dentifi¢@as Gnd dhracterization of the
-brain barrier. One such i Iantable de é é W¥ ¢t in obese
efﬁcgysarcém of germppupythat pig of ]Paé(ﬁéifarufedd?“aﬁ’é’i‘ﬁg%m‘?% TREL e

humﬁ{é%teQ 0 € BrovE Qt' 20 RiGuheMIRI ¥ al.i Boctase/dt lgdodom U. S.
Pat'ent “No. 5,011, 472, |ncorporated herei n by

[433{ eA BhHRAGRy hél%@&d btz n?amllﬁlnﬂ&ﬁ(n ef 101 @mbi\eeD) Voith amyerage
al so contai n other conventjonal harnac uti ca

bodyaeai g pbappioxisibotir MigS W?{@Iﬁ@&}n@ﬁp@ Y F%HH}SHE%F%WP%%

temptef%hﬂec‘ n‘aéﬁlﬁﬂﬁfr andd 12@1'0411!"1@'115& lighBdaNEs 618 S Wader &id foddiegdrd @tinuously
? he conpositions of this invention

avaﬂpblesuroee\@reagdmﬁ@ﬂahrmm d¥iirgals were sham; d9sed dﬂﬁﬁm%%ﬁ%lﬁleafgf at least
ascorbic acid or by other suitable preservatives.
Conventional procedures for preparing such
conpositions in appropriate dosage forns can be
utilized. [421] Commonly us®d phar maceutica
i ngredi ents which nay be used as appropriate to
formul ate the conposition for its intended route of
adn1n|strat|on |nclude aC|d|fy|ng agents, for

o o L, e oy

e, e



nonoet hanol am ne, potassi um hydr oxi de, sodi um bor at e,
sodi um car bonat e, sodi um hydroxi de, triethanol am ne,
wo caamisse. [ 422] O her pharnmaceuti cal i ngredi POT/ES2004/014036
i nclude, for exanple, but are not limted to,
adsorbents (e.g., powdered cellul ose and activated
four dalyalbafmrath)s ;reca:elmgmtwopia@ b&blhm mieesu@ @negts of baly veighthind 2#-tHeyr food

and WC%é ﬁ?nsﬁr?pe’uon 1&106 v¥eFe aSSé %neg fo PIg Pf?’ freat I? Ig%ﬁ%sgb%?eq%%n their body
welg]ptroﬁ bechat The groﬁlﬁ v@re set upeo fiai the meanchpd bertdatdpapadieie, mean of body

ar aben, net hyl paraben, propyl paraben, sodi um
ng@@ﬁ%o - antinicrobial preservatives (e.g

nzalkon;u chlori nzet haoni ym.chl or i e
o PRS0 YL Gl BERT B B0 P A PGk et o
a pre@letbtjnhmaﬁr niuchibéyi olﬁ th}@ Ktquca'llg 8,14 dh}tsbwmlblhblaa'ﬂsilgnedphmhlpound Body
wel gﬁthﬁnﬁé?og gg% Yvater CﬁP?ugl)Ptlﬂp \ﬁ?g%faéure I C \évgs:, ! i'rctlat % ugiag appropriate
statisaGdoltdmhg thadesdatch tlesignb Ohyﬂe&ineldiamadmwsymn @ittasized using CO,
nhlﬁgtylated hydr oxyt ol uene, hypophosphorus aci d,
ha ﬁothloglycerol propyl gal | ate, sodi um ascor bate,

| deh _
[435]2 gam orl].;]ncrlrsex?/ ) yglcitlgf dtose? at %ﬁr)prl](g %aﬁ'ate%g ‘3? 11 Scﬁls'éeng 3y %,Oﬁg]]ﬁ%tg)ﬁ in
50: SmEE(y/Weues pr matbuﬂads aausderfsyon tfdmtﬂiaumrlu bb%fmetmeydeseydndtcespounds
t - '
were cons}/d# LG tol't)ae)na(ce e 1 e%stanstw s g%uq%:ar?‘c c‘é(c{ugt%’% ug %c%dggdse?gﬁﬁ\]vas observed for the

treatedahmmts@ﬁptaa:teet,mepmea&s@f anlephesphhye rantinotoashicle-treaeitiontnl
cetate, sodiumcitrate anhydrous and sodiumcitrate
hydrate) carrying agents (e.g., acacia syrup,
[43 6@&96%0&6? Haye%als ah 1915@3&1085 gACf éétﬁdds ﬁél?ﬂﬁex hét¥ih ldf%’mtgrﬁi‘é@t% be
p, ordnge Ssyrup , mneral oll,
repremaanm exampl,es sfemnmu, andbtamﬂép umbtsmpd thatstbelfcapn af Hiedpvenféon is
0
not 11(1:r nﬂe? g}{ t!hg &oﬁ@& tl?eaeg(%rﬁﬁl& %@sﬁa éltgig%/tgh gﬁ%ﬁb{a}éﬁ%& t}tg Hé mventmn
may b@prdn)tl,ce@wﬂmaamcms ¢rethgydiscl@pRaguRags, N@terlals comw@%@dmthods

o € S IS s, DX 7 10

ferric oxide red); clarifying agents (e.qg.,
bentonite); emulsifying agents (but are not limted
to, acacia, cetomacrogol, cetyl alcohol, glyceryl
nonost earate, lecithin, sorbitan nonool eate,

pol yet hyl ene 50 stearate); encapsul ating agents (e.g
gelatin and cel lul ose acetate phthalate); flavorants
(e.g., anise oil, cinnanon oil, cocoa, nenthol, orange
oil, peppermnt oil and wvanillin); hunectants (e.g.,
gl ycerin, propylene glycol and sorbitol); Ievigating
agents (e.g., mneral oil and glycerin); oils (e.g.,
arachis oil, mneral oil, olive oil, peanut oil
sesane oil and vegetable oil); ointnment bases (e.qg.,
| anol in, hydrophilic ointnment, polyethylene glyco

oi ntnment, petrolatum hydrophilic petrolatum white
oi ntnent, yellow ointnent, and rose water ointnent);
penetrati on enhancers (transdermal delivery) (e.qg.,
nonohydr oxy or pol yhydroxy al cohols, saturated or
unsaturated fatty al cohols, saturated or unsaturated
fatty esters, saturated or unsaturated dicarboxylic
aci ds, essential oils, phosphatidyl derivatives,
cephalin, terpenes, am des, ethers, ketones and
ureas); plasticizers (e.g., diethyl phthalate and

gl ycerin); solvents (e.g., alcohol, corn oil
cottonseed oil, glycerin, isopropyl alcohol, mnera
oil, oleic acid, peanut oil, purified water, water for
injection, sterile water for injection and sterile
water for irrigation); stiidlening agents (e.g., cetyl
al cohol, cetyl esters wax, mcrocrystalline max
paraffin, stearyl alcohol, white wax and yellom1max);
supp03|tory bases (e g., cocoa butter and

o e R Y T a2

animajs




nmet hyl cel | ul ose, tragacanth and veegum); sweetening
e.g., aspartane, dextrose, glycerin, mannitol,
w@e@psmbmse gl ycol, saccharin sodium sorbitol BOTUS2004/014036
sucrose); tablet anti-adherents (e.g., nmagnesium
stearate and talc); tablet binders (e.g., acacia,
Whatdh ghimed: aci d, car boxynet hyl cel | ul ose sodi um
conpressible sugar, ethylcellul ose, gelatin, |iquid

cose el L ul ose, povidone and pregelatinized
L. F8W§¢m55%ﬁé?’ ﬁ% capsul e diluents (e.g., dibasic

caIC|un1phosphate, kaolin, lactose, nmannitol,
m crocrystalline cellul ose, powdergd Qﬁllulose
preci pitated caIC|un1carbonaué sogli um 157 WO
2004/ 100881 PCT/US;OO4/0;4036\\ atbeH sodi um
phosphate, sorbit® and"starch); Jtablet coating agents
(e.g., liquid gAu oxyet hyl cell ul ose,
hydr oxypr opyl e ﬁ roxypr opyl
met hyl cel | ul ose, hylicel | ul ose, ethyl cell ul ose,
cel lul ose acetate phthal ate and shellac); tablet
di rect conpression excipientB8 (e.g., dibasic calcium
phogghgte) tabl et disintegrants (e.g., alginic acid,
car oxynethylcellulose calcium mcrocrystalline

ce @l acrillin potassium sodium al gi nate,
g*%?ﬁ%?%ﬁ@ﬁ glycollate and starch); tablet glidants

(e U 2 1158 epb@dkogi 11 ca, corn starch and talc); tablet
érlcants % g., calcium stearate, nagnesium
stearate, gnepal oil, stearic acid and zinc

stearate); ta et/capsule opaquants (e.g., titanium
di oxi deXcH)) at polishing agents (e.g., carnuba wax
and fte wax) Nt hickening agents (e.g., beeswax,

cetyl al cohol and paraffin); tonicity agents (e.qg.,

dextrose aﬂﬁﬁ@ﬂ@&&ﬂtZChloride);viscosity i ncreasi ng
g% fs (e.g., alginic acid, bentonite, carbomers,

car oxynethylcellulose sodi um net hyl cel | ul ose,

povi done, sodlun1alg|nate and tragacanth); and wetting

agents ( , hept adecaet hyl ene oxycet anol ,

| ecit hi al yet hyl ene sorbitol nonool eat e,

pol yoxy é e sorbitol nonool eate, and

pol yoxy H§¢ene Sstearate). [423] The conpounds

|dent|f|e i bed herein may be

adn1n|stere%¥mﬁﬁﬁﬁ (ﬂfg§:ﬁﬁ§€%aceutlcal agent or in

conblnatlomfmnth one or nore other pharnmaceutica

agent s whe ati on causes no unacceptabl e

adver se ef {Qﬁnﬁ%?@EQQlee t he conpounds of this

i nvention m@an be conbi ned with known anti-obesity, or

i gents,

and IERS FiqIkb L ARG sk T o e o nE

conmbi nations thereof. [424] The conpounds identified

by R el Rierdiodpeniientyrslesel! v bydrogam rala) (€oChalkyls adi(G ek alkoxy;

in free base formor in conpositions, in research and

d|@gﬂ£§$&&§ Qr as analytical reference standards, and

erefore the present invention i ncl udes

conp03|mmwngmwh|ch are conprised of an inert carrier

and an ﬂggund identified by

t he net sﬁé} é?g%ﬁ%y%? Salt or ester

thereofandAn |nert carrler is any material which does

not int ich

onds ‘s dpast oy ARUERTRAHIC. O RIS (GRS A

material, and the like to the conpound to be carried.

An effective amount of conmpound i s that anobunt which

produces a result or exerts an influence on the

particul ar procedure being performed. [425]

Formul ati ons suitable for s@bcutaneous, intravenous,

i ntramuscul ar, and the like; suitable pharmaceutica

carriers; and techniques for fornulation and

adn1n|strat|on may be prepared by any of the nmet hods

] T T o T s



WD 2004/ 100881 PCT/ US2004/ 014036 BI OLOG CAL ACTIVITY

OF THE COMPOUNDS [4261 In order that this invention
woray4heosBet t er under st ood, the fol |l owi ng exanpP@BUS2084/014036

set forth. These exanples are for the purpose of

illustration only, and are not to be construed as

| i Rt # kdgtetl r@m tytope, fifrotahé (T 0 R on 1 n any manner.

Al'l publications nentioned herein are incorporated by

reference in their entirety. [4271 Denonstration of

th& activity of the conpounds of the present invention

may be acconplished through in vitro, ex vivo, and in

Vi Rbaniafié amg, viﬂgﬁlfakéﬁ t0gafiRy l:vit%ﬂh@ m?@nratdrﬁseo ?{hich thepére attached, form a

exanple, to denonstrate t efficac .a

phar mac BHETESRE %@Hi‘l{yfs pstifupeg v ngoﬁﬁvﬁf‘%gtfmﬁsesﬂeftﬁd o

rel at ed di sORAGS,Coilldg, (CpLhabHmins spus, (CRTs)heoallsid.

Eval uati on of d Effect .on. the l.nhibition of ..

DGAT- 1 Enzyn@clﬁc'gigg@#]'??f"yf %ﬁcm?ﬂ’é‘/lﬂgﬁgﬁ%@{*?‘ica QR bisl(Cr-

gsee, e.hg. , Uﬁ)akylﬁﬁfi@igﬁrbMQIl, aﬁiné&@foﬁ)yll)j,-@@_slkﬁamhfuﬁgq\yl,
roma human, . ar. eco nant .Ac :

bacul ovi r us R}ﬁ@g’g@%ﬁ]ﬁﬁ%ﬁ&%{%y%%@aﬁﬂg&égﬁ%@%%

occ L us Lo n Dgzdsq-démmsﬁgmﬁraaﬁ% Rydpskyhedddlin/lasEsocadphydc ed

wth the -1 gepe.. The -1 n equence was

i nserted int I'WQ@OE’&WO @n@ﬁl’p?egmf%éon ol yhedrin

pronot er sequence placing DGAT-1 under the

transcr gt i onal control of the pol yhedrin pronoter.
Spodoptera frugi perda-derived Sf9 insect cells were

infected with AT- 1-contai ning rec i.nan

bacul ov Wp%twﬁppfeaﬁebeﬂfﬂnf’ i ?“E?t‘f‘%nté?le?ﬁg@ga@fyﬁ it agg attached ¢
har vest afjacd chrlbpfbms oiftReBehfe ridd¥dy miy begrinediosdthregto form a 5-
i nsect gel I % V\@re ho(ﬁn%gnj zed in 10 nMTris, 250 nMV
sucr ose, TFALeeE APy T8 cent rati on of 100 ng of wet
cell biomass per nL. The honpbgenate was centrifuged
at R2B hO@0sed of @;-CBRIkYE; nut es. The 25,000 g pell et was

di scarded and the supernatant was centrifuged at
101%30?10 ggf_or 1 h. The 100, 000 g supernatant was

di ScEPHUREInd  the 100, 000 g DGAT- 1-cont ai ni ng
menbrane pellet was re-suspended in 10 MM Tri s, "50%
(VRV})s hy@rbgemer ol pH 7.5. [4291 DGAT- 1 enzyne activity
was determ ned by a phase partitioning protocol.
Specifi&ally, DGAT-1 containing menbranes were

I ncubat €d,-GCulidDoptivhaliydelsdned wityl ycerol , 5 nM

14C- decanoyl - 2 MM Mgd 2, 0.04% BSA, 20 mM HEPES,
pH 7.5 buffel(cllggg)o\?{uﬁoé(y’pr esence of varying

concent r at i obs[(Gf-Ciakylbntr s. Assays were performed in
100 I volunes_ in 96-well mcrotiter plates 0.5 gg
total nenmbrafie protein per well. The assay was
initiated by phagbdptiataily aubdtitned @h g (CiyCadiyl, ICRCes)alkoxy, or
anbi ent tenperature. Activity was quenched by the
additi on of 55> of 0.1% phosphoric acid sol ution.
Sebective extraction of the hydrophobic
tridecanol ygl ycerol product was acconplished by the

addjst i of, 15 I ase partitioning scintillation
fl % andlc\#b@feobgé’l( f'g?)f]%?lpackar d, Inc.) and vigorous

m xing for 30 mnutes. Quantification of the product
wasr acconpl i shed by a McroBeta(r) scintillation
counter (Wallac, Inc.) after settling for

approxjmately 16 t ambient t rat.ures. 1

bR ubgET e Peastonrarroset SETE T B of Hshound
Ef f ect an-folfendneiddichibodyckfridgel | ul ar Tri gl yceri de
Deposition [430] The cell-based assay for DGAT-1 was
conducted with human col orectal adenocarci noma cells
HT-29 (HTB-38, ATCC). HT-29 cells were grown in 75 cn®
plate until -90% confluent143n DVEM nedia with 10%
FBS, PSF, glutanmi ne, and 10 nM acetate. Cells were
then re-plated in 24-well



plates to give 1:1.2 dilution and grown approxi mately
16 h. Triacylglyceride formati on was stinul ated by
wo b@4aasst i on of lauric acid to 0.01 % final PCT/US2004/014036
concentration in the presence of varying
concentrations of inhibitors. After 6 h, cells were
rebeased fromthe plate by trypsin, collected by
centrifu atl re-suspended in water, transferred to
gl ass H&ﬁ P%%%n K’m£%¥é¥§and | yophilized. Freeze
dri ed ceII pelWets were re-suspended in 150 | HPLC
grade tetrahydrofuran and sealed in the vials. Vials
wer e soni catetddor 30 mnutes with heating in a
soni cating water bath (Fisher, Inc.). Cellular
triacylgIyceﬁ&gggvm@mgbqy@mgkky@@fﬁymHﬁgg (HP 1100,
Agilent, Inc.) utilizing evaporative |ight-scattering
detection (PL- ELS 1000, Pol yner Labs, Inc.).
gg@qg? A c separation was acconplished by 30 to
1000 buffer in 4 minutes foll owed by 3 m nutes at
100% B buffer using a PLRP S 100 colum (5 m cron,
15629 4.6 nmm Pol ymer Labs, Inc.) at 50C (A1 50%
acetonitrile, 2.5%nethanol, B: 100%
t eRf ayaheh e @ pl e |nject|ons were 20 | and the
detec?%r %%s §2t6§$@ 0.4 SLM 40C nebulizer and 80C
evapor at or. Non- pol ar fatt aci ds and gl ycerol 1ipids
meP%mﬁP%@ﬁ%ﬁ#?@gﬂgﬁﬂwﬂﬁﬁﬂ¥??Vﬁﬁmﬁvﬂ%’|ng commercial 'y
avai | abl e standards. Eval uati on of Conpound Efficacy
on_t he Reduction of Body Weight in Diet-Ilnduced Cbese
M d&e sompepodehglaigy | 58€8N0f this protocol is to
determ ne the effect of chronic adm nistration of a
coﬁbﬁﬁﬁd on the body wei ght of m ce nade obese by
apsure to a 45% kcal/g high fat diet for nore than
Yeeks. The body wei ght of mice selected for these
studles was hi gher than three standard deviations
fromthe mé?g of a control group of mce fed
st andar Chg at (5-6%fat) nouse chow. Diet-induced
obese/(/ Cﬁ anigel s have been used frequently in the
det erm nati on of >conpound efficacy in the reduction
of body weight (see, e.g., Brown, et al., Brit. J.
Phar macol .whtg pli§98-1904, 2001; Cuerre- M 1o, et al.
J. Biol. Chem 275(22):16638-42,2000; Han, et al.
Intl. Jandbesity and Rel ated Metabolic Disorders
23(2):174-79, 1999; Surwit, et al., Endocrino
141( 10) wd63M-said link2o Qbuonblfﬂsasﬁ])stiﬁiﬂd:d&y&ne ortivo BD giehpsh as
been successfully used in the identification and
characterization of the efficacy profile of conpounds
ENQ %g ﬁl?cf ]]% nay eg akg%?e?gﬁ er glé éhré cgrgon ;{{a hlcﬂhteg aTegﬁgched forma
2001; Goedzeeridelopiimnalét subdumtedZ;ﬁ(hGlp td—tm substltualits selet©d pm

e (n = Torpul bR g R R Ry g B

wei ght of appCesd)iakbyy, élﬁlngcarHVh}de(G(\p@@)alkk]mpmocanbonyl bis[(C;-

andhum o 1y RIS R0 15 RS G HERE A o

Wat er and fode@eKEﬁﬁgmmmmumﬁmwy«ha%aMQﬁh%emﬂﬁmm@ wer e

i ndi vi dual Iy jho d i mal.s e a ed wit

st udy vehicIé8Y¢$§%ﬂ$¢§é@$m%%@ﬁ%ﬁpggﬁgb%%ggngmﬂmmﬂ
PCT/ US2004/ 014f@pholifdcarbodgly sdli gfimridingloabangt; anddi ng of

t wo- day basel i ne neasurenents of body wei ght and
24-hour food and water consunption. Mce were
assigned to one of 6-8 treatnment groups based upon
their body weight on baseline. The groups were set up
so that the nmean and standard error of the nean of
body weight were simlar.144434] Animals were orally
gavaged (5 nL/kg) daily before the dark phase of the
l'ight/dark cycle for a pre-determ ned nunber of days
(typlcally 8 14 days) mnth their assigned

o o -~ 1 I Y Y 1 I T




statistics follow ng the research design. On the final
day, animals were euthanized using CO2 inhalation.

wQ 4a@3f10088npounds were typically dosed at 5 or ROI/DBIKg014036
p.o. g.d. as a suspension formulation in 50:50
PEG water, or p.o. b.i.d. as a suspension fornulation
in @ BHRERDRI, REIR’ uhdBeare antdfiodripdeinds  wer e
considered to be active if a statistically significant
reduction in body wei ght was observed for the treated
anTisedompalnder clamt I, @hdreent period of at | east seven
days, relative to vehicle-treated control aninals.
[ 486 NRhe structures, materials, conpositions, and
met hods described herein are intended to be
repriesent ati ve exanples of the invention, and it wl|l
be understood that the scope of the invention is not
limted by the scope of the exanples. Those skilled in
the art @k)n recogni ze that the invention nmay be
pract+eéd th variations on the disclosed structures,
mteri'atmz)ncdmositi ons and net hods, and such
variations are’'regarded as within the anbit of the
invention. 161 WO 2004/ 100881 PCT/ US2004/ 014036 What
i s cl ai medvheteimdéagmdundl, 8f3,bof,mula (1) CQ RR3I R2 1
A(r)H "I \ RA. QQN H (n wherein Qis 0, S, or
NRS; Ais @ linker selected from R6 R7 (CH2)p
wherein p thés Uandnis?, 2,am8, (CH2) m 4< (CH2)n wherein m
is Oanddﬁ is 1l 2, 3, or 4, or mis 1l and nis 1, 2,
or 3, &Nd wherein said linker is optionally

ndopendBricyta SR S eu R g RRY anlr AR Bout ©
(d-Co6)al kyl, and (Cl-Co6)al koxy;
R? and R* may, when taken together with the carbon atoms to which they are attached, form a
benzene ring optionally substituted with up to two substituents selected from

halo, (C;-Cg)alkyl, (C,-Cs)alkoxy, nitro, cyano, (Cl-C6)ha10aIky1,
(C;-Ce)haloalkoxy, aminocarbonyl, (Ci-Ce)alkylaminocarbonyl, bis[(Ci-
Cg)alkyl]aminocarbonyl, aminosulfonyl, (C;-Ce)alkylaminosulfonyl,
bis[(C;- Ce)alkyl]aminosulfonyl, (C;-Ce)alkylcarbonylamino,
(C;-Co)alkylsulfonylamino, hydroxy-(C,-Ce)alkylaminocarbonyl,
1-morpholinylcarbonyl, and 1-piperidinylcarbonyl; and

R, R% R®, and R® are as defined in claim 1.
The compound of claim 1, wherein

Qis O;

Ais

165



R3 is selected from hydrogen, (Cl-C6)alkyl optionally
substituted by hydroxy, and phenyl optionally
wangtipasst ed wi th (Cl- C6) al kyl, (Cl- C6) al koxy, POT/URZN©(14036
162 WD 2004/100881 PCT/ US2004/ 014036 R4 is selected
from hydrogen, nitro, and (Cl-C6)alkyl; or R3 and R4
may, when wheicerp sdge2,her with the carbon atons to
whi ch they are attached, forma benzene ring
opti onakhd/ substituted with up to two substituents
sel ected fromhalo, (Q-C6)alkyl, (Cl-C6)alkoxy,
nitro, oyemin sél@lml@)shaﬂlcmalﬂykgabstltute{d@y@?ﬂmb Batzeupsy ,
anm nocar bonyl, (Cl-C6)al kyl am nocarbonyl, bis[(C- C
6) aI kyl ] am nocar bonyl, am nosul f onyl,
( CR: @ﬁ)lhlnhayj \almnmaj@mtogﬁkw fwith t]:tmcgp@@toms to which they are attached, form a
Co6) al ky
(dl - o) 'Q%I%E/E} ﬁ%ﬁhﬁ%’mma%ﬁkd%?h%‘%é/!%%ﬁl?s%%ﬁt@&&é&féd from
hydr oxy- ( C2- mlpdﬂm?k)alkjdn(@e@s)bl@m nitro cyano, (C-Ce)haloalkyl,

1- nor phol i ny enzer?gglgm%capé é tdl}\éi Qwﬁmylaﬂgkq-

when two of Fing su sar
(Cl - C6) al kyl Ca)aﬂcyﬁmn@altba@h@dmtoeulfoaﬂ} @t €aklkylamirosulfonyl,

atons of the \ o]l .0get her

to forma 5- bgﬁ %glrkggé}%%?sg 1 @ccé%%cgfb%@?%%

Eygr ogen or ((€1-Ceslkabutiphylamirg hwéromye’b&g)aﬁcylammop@?nyl )
ydrogen or i ted wit
(Cl1- C6) al kox;},ng&éh"(ﬁﬁ%l?gé&ﬁ’@ial %H“%ﬁﬁ%ﬁ Ié“utr“yphenyl

opt i onal I%; substltuted wi th hal o, (Cl-C6)alkyl,

( CL- R aRkB% R’ lbrandWamgsd@(ﬁnedlﬂslamb R7 are both
(Cl-Co6)alkyl; or R6 and R7 may form together with
the carbon atomto which they are attached, a 3- to
5- fbetrapetnddiclabe y.othiersity i ng, 163 WO 2004/ 100881

PCT/ US2004/ 014036 or
QisO;

Ais

(CHa)m

1

' (CHp)p

whereinmisOandnis 1,2, 3,or4,
or
mislandnisl, 2, or3,

and

wherein said linker is optionally substituted by one or two R® groups;

R® and R* may, when taken together with the carbon atoms to which they are attached, form a
benzene ring optionally substituted with up to two substituents selected from
halo, (C;-Cg)alkyl, (C;-Cg)alkoxy, nitro, cyano, (C;-Ce)haloalkyl,
(C;-Cg)haloalkoxy, aminocarbonyl, (C;-Cg)alkylaminocarbonyl, bis[(Ci-
Celalkyl] aminocarbonyi, aminosulfonyl, (C;-Cg)alkylaminosulfonyl,
bis[(C;- Cg)alkyl]aminosulfonyl, (C;-Cg)alkylcarbonylamino,
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a 6-nmenbered ring represented by wherein Wis CH2,

C(CH3)2, 0, NR9, S, or SO2; R$ is (Cl-Co6)al kyl; and
weRogodsgdr ogen or (Cl-C6)al kyl; or the PCT/US2004/014036

pharmaceutically acceptable salts and esters thereof.

2. The conpound of claim1l1l, wherein Qis NRS; Ais R6

R7 (Gﬂ)pWMKWMﬂmMm%mb@mWﬁMMwmmmmwmmm,

l'inker is op |on subs ed b t R8
groups; R3 Wﬁékmﬁﬂ%& %LBmeﬁaE?ﬂ nﬂ‘ h the
car bon atons to mhlch they are attached, forn1a

benrk RE ahd Rbprogtdepmadlih yaisubst i t ut ed wi t h up to two
substituents selected fromhal o, (d-0C6)alkyl,

(d -Co6)al koxy, nitro, cyano, (Cl-C6)hal oal kyl,

( CieGBpaing af d@yl, whdréiocar bonyl ,

(d -C6) al kyl am nocar bonyl, bis[(d -

Copa Kyl ] am nocar bonyl , ami nosul fonyl,

(C1- Co6) al kyl am nosul fonyl, bis[(C -

Cepa kyl ] am nosul fonyl, (Cl-C6)al kyl car bonyl ami no,
(C1- C6) al kyl sul f onyl am no

hydr oxy- ( C&sC6’al kyl am nocar bonyl ,

1- norpholin arbonyl, and 1-pi peridinyl carbonyl; and
164 WO 0881 PCT/ US2004/ 014036 R, R2, R5, RG,
R7, , R9, and>Ware as defined in claim1l. 3. The
conpound of claiml, wherein Qis NR5; Ais (CH2)m
(CH2) n %reln is Oand nis 1, 2, 3, or 4, or m
is | and WOPEMPIS L% 3 and wherein said |inker is
optionally substituted by one or two R$ groups; R3 and
R4 may, @hen taken together with the carbon atons to
whi ch th are ached enzene rih .
opt i onal’ %elgﬁad‘l Utsgﬁmwliyﬁulﬁﬁgl 68% Y WO Su %Fi % aént s
selected fronthalo (C1- C6 aIkyI (C1- C6)a|koxy

hel(t %&1@&3 glf f\(’/ amcaﬁ‘%og él?%osﬁt? %’{r %r hed, form a
benzene rmg optionally subst1tuted with up to two substltuents selected from
halo, (C;-Ce)alkyl, (C;-Cg)alkoxy, nitro, cyano, (C;-Ce)haloalkyl,
(C1-Ce)haloalkoxy, aminocarbonyl, (C;-Ce)alkylaminocarbonyl, bis[(Ci-
Ce)alkyl]laminocarbonyl, aminosulfonyl, (C;-Ce)alkylaminosulfonyl,
bis[(C;- Cg)alkyllaminosulfonyl, (C;-Ce)alkylcarbonylamino,
(C;-Cg)alkylsulfonylamino, hydroxy-(C,-Ce)alkylaminocarbonyl,
1-morpholinylcarbonyl, and 1-piperidinylcarbonyl; and

R, R% RS R7, R, R®, and W are as defined in claim 1.

The compound of claim 1, wherein
QisS;
Ais
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C6) al kyl ] am nocar bonyl , am nosul f onyl ,
(Cl-C6)al kyl am nosul fonyl, bis[(Cl-

w@sjoalihogB] am nosul fonyl, (Cl-C6)al kyl car bonyl aP€T0$2004/014036
(C1- Co6) al kyl sul f onyl am no,
hydr oxy- ( C2- C6) al kyl am nocar bonyl ,
1- nor phol iwhgtegem xdrapt n i@, 3lept,peri di nyl car bonyl ; and
Rl, R2, R5, and R8 are as defined in claim1l. 4. The
compound oOF claim1, wherein Qis O As R6 R7 |
(CH2p 165 D 120041s10R883, PCT/ US2004/ 014036 wherein p
is 1 or 2d and wherein said linker is optionally
substi t fited by one or two R8 groups; R3 and R4 nay,
when taken . . Wit h th 9] |.ch
thoy ar Siarh SEERSt s Yodelul/ B bBiaR0 o %80 Roatller)
substituted with up to two substituents selected from

124 e S i e O BLEB LS Q1 EABDB i, orms

( C1- C6) bérksreaing nismaallysnhstitutadivgth (ko two substituents selected from

R\ L) e PO o ot

C6) al kyl ] ani (fagi)abalibxy, {rGhe@dpatl({i-Carlkdaypinagriheoyl, bis[(Ci-
(C1- Co) al kyl .am . i )

hydr oxy- ( C2- %é%:ﬁacﬂ%ngo%rﬁgngg ra%nr(])ilullf:onyl, (Cy-Ce)alkylaminosulfonyl,

1- nor phol i nybsHEb Caylkyljaanabsdlfoiyipehi(@latylceebtanito, and

R, R2, Re6, : as i N im
1. 5. The c?@%ﬂ%ﬂ“ﬁ‘m@ Fbg'?“r%y\iﬁoﬁﬂg‘?%?%@%%@&k%g’
(CH2) m ( CH2)morptivEnsd¢arbonyli axd 0-répeddinylrasbopyl; 2od 3, or 4,
or mis 1and nis 1, 2, or 3, and wherein said

i nkgrya ' : jtuted by one or two R8

gr oﬁ%%’%g%g%ﬂagg%ﬁ%%é%%% t aken together with the
carbon atons to which they are attached, forma

be ' % [ i ptotwo
B L T T D
( C2#-{€6) Brbzinyidaznl-3-ylemingy b Hebiphel-4 @) AradizgihikyA-oxobutanoic acid;

( Clti{%@(%ﬁx{%@@c <O YenATIARR Qr@?@fﬁ%]dl I"biphenyl-4-y1}-2,2-dimethyl-4-

(C1- m-nocar bonyl,
C6) al ky bxamianeicagibonyl , ami nosul f onyl ,

( CJfar%@- ?[h’&Xi—I%WoLQ—@fﬂrﬁno) -1,1"-biphenyl-4-yljcarbonyl } cyclopentane-

carboxylic acid;

trans-2-({4-[(5-methoxy-1H-benzimidazol-2-yl)amino]-1,1'-biphenyl-4-yl } carbonyl)
cyclopentane-carboxylic acid;

trans-2-[(4-{[5-(trifluoromethy1)-1H-benzimidazol-2-yl]Jamino}-1,1-biphenyl-4-yl)carbonyl]
cyclopentane-carboxylic acid;

trans-2-({4'-[(5,6-difluoro-1H-benzimidazol-2-yl)amino]-1,1'-biphenyl-4-yl} carbonyl)
cyclopentane-carboxylic acid;

trans-(1R,2R)-2-{[4'-(1H-benzimidazol-2-ylamino)-3'-fluoro-1,1'-biphenyl-4-yl]carbonyl} -
cyclopentane-carboxylic acid;

trans-(1R 2R)-2-({3'-fluoro-4'-[(5-methoxy-1H-benzimidazol-2-yl)amino]-1,1"-biphenyl-4-
yl} carbonyl)cyclopentane-carboxylic acid; and

trans-(1R,2R)-2-[(3'-fluoro-4'- {[5-(trifluoromethyl)-1H-benzimidazol-2-ylJamino}-1,1'-
biphenyl-4-yl)carbonyl]cyclopentane-carboxylic acid.
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bi s[(d - C6)al kyl ] am nosul fonyl ,

(C1- C6) al kyl car bonyl am no, 166 WO 2004/ 100881
wEOAWBR04/ 014036 ( Cl- C6) al kyl sul f onyl am no, PCT/US2004/014036

hydr oxy- ( C2- C6) al kyl am nocar bonyl ,

1- nor phol i nyl car bonyl, and 1-pi peridi nyl carbonyl; and

R’ The%mpamd oRBlaiat b sdsctedefoniide gionp cénaistinglaf: 6. The

0 of cI [ D
Bty abind A Stk e AP u By By pmpigpoic acic
| S2, D pinhetydi- (¥ -[ Guhakyill 1Bt eazday-obnel)aning]viol -RPhaybanpl :4- R3
and R4 rm¥ V\,hen taken together with the carbon atons
to whi cf© 'tl‘t attached forma benzene ring
0 pli{@l’ﬂ(ﬂdhyurcs UB)-SénzbmﬁdZ-WaInﬁnoﬂl—p), 1 tigptemd-4siin2, Ridimeeint-g-oxobutanoic
selected.fromhalo, (Cr-C6)alk)'l, (d-C6)alkoxy,
nitro, &fan, (d-C6)haloal kyl, (O -0C6)hal oal koxy,
ani Nog@Erhainyd -1, 3(@&0&&bat4yymﬁ¢]momrpbmy4-yl i 25 ifneihyl-4-

Co6) al ky m nocarbonyl , am nosul fonyl,
(d - ce)%r%"g PO Asul fonyl,  bis[(d -

C62 aldiaydiilyam {WQMétﬂ)ﬂMl}beﬁﬁkaﬁ?&Dﬁwm]am Boippérgtrl-gb ;4-
(A -06) aI I suI fonyl arni no,
hydr oxy® yI am nocar bonyl ,

1- mrdpﬁwlyt-m-y{h'qalr—rbamul 3 t&nﬁbxizopagsmhidb]nlyl'b@hwwwl}-éand
R, R2, Rg,t R7, 8, RO, and Ware as defined in claim
1. 7. T8¢ d of claim1, wherein Qis S, As

( Cﬂz;dmlet}(}ﬂ;ﬁB){(lfl-ll-lﬁ-zs,WZMY’C&@@&&HD[M[WM@FDSH@@%) 1,1-
wherein mis nd nis,.1, 2, 3, or 4, or mis 1 and
nis 1, blg?}en%]rlgélﬁmgg?taa%er ein said linker is

opti{gne-lusres bbénzdiate Q- iambog 1 0¥biphany RS/ g2, 2dpssthyR3-oaetghtanoic
R4 may, en taken together with the carbon atons to

whi ch t'ﬁi@ are attached, forma benzene ring
opui{gnetikoprepybs’ bénzbmdolt&i-ﬁl}mm]-ﬂ O'-tiptenyg dhs)-2,2dendtlsyl-4-

sel ect ed rom halc%6 (Cl-Co)al kyl, (Cl-0C6)al koxy,

nitro, ) hal oal kyl , (Cl- C6) hal oal koxy,
aniz,mmaastmmokw({@;[(ﬁﬁ)wmyttanzommm-bmth}-IUi'-bi[ph@yM-yl}butanoic

acid;
trans-2-({4-[(6-chloro-1,3-benzoxazol-2-yl)amino]-1,1"-biphenyl-4-yl} carbonyl)
cyclopentane-carboxylic acid;
trans-2-({4'-[(6-methoxy-1,3-benzoxazol-2-yl)amino]-1,1"-biphenyl-4-yl } carbonyl)
cyclopentane-carboxylic acid;
trans-2-({4'-[(5-fluoro-1,3-benzoxazol-2-yl)amino}-1,1'-biphenyl-4-yl} carbonyl)
cyclopentane-carboxylic acid;
trans-2-({4'-[(5,6-dimethyl-1,3-benzoxazol-2-yl)amino]-1,1'-biphenyl-4-yl} carbonyl)
cyclopentane-carboxylic acid;
trans-2-{[4'«(1,3-benzoxazol-2-ylamino)-1,1'-biphenyl-4-yl]carbonyl } cyclopentane-
carboxylic acid;
trans-2-({4-[(6-methyl-1,3-benzoxazol-2-yl)amino]-1,1-biphenyl-4-yl} carbonyl)
cyclopentane-carboxylic acid;
trans-2~({4'-[(5-methyl-1,3-benzoxazol-2-yl)amino]-1,1"-biphenyl-4-yl} carbonyl)
cyclopentane-carboxylic acid;
trans-(1R,2R)-2-({4'-[(5-fluoro-1,3-benzoxazol-2-yl)amino]-1,1'-biphenyl-4-yl} carbonyl)-

cyclopentane-carboxylic acid;
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C 6) al kyl ] am nocar bonyl, am nosul fonyl ,
(C1- C6) al kyl am nosul fonyl, bis[(Cl-

w@sjoalthogB] am nosul f onyl, (Cl-C6) al kyl car bonyl aP€T0$2004/014036

10.

(C1- Co6) al kyl sul f onyl am no,
hydr oxy- ( C2- C6) al kyl am nocar bonyl
1- mmhmlzll)qgﬁ({é'a{(dadﬂlgtb-,l 3a:redzomzp1 ml)andmiyll I¢hiphrami4-y!} eanlebnyl)-
Rl, Rz, agoenli%e_car 8o c{lnedln claiml. 8. The
conpoun%lyc P (_’f( sef€tted fromthe group consi sting
Of t; ans (lR 2R)-2-({4'-[(6 methyl 1 3-benzoxazol -2-yl)amino]-1,1'-biphenyl-4-yl} carbonyl)-
Hk) ert121|er(par ¥ c 2:ylamno)-1, 1" -bi phenyl -4-yl]-
2 2 d| rr@f VPt oxo%a’ K8t acid; 4-14'-[(5
nﬁ&thm QR)-E b{@h[ﬁ mbiﬂﬂzlo?o-b@zgﬁda)c&mﬂ)aﬁrﬁno]-1],1‘-bipheny1-4-y1}carbonyl)-
[ hen %an\é be 1 (irret hyl - 4- oxobut anoi ¢ aci d;
tr ans 20}7 open -Carboxy. IC 8_01
{ [ Aans((IRE2RPD-IH A S Dlordneyilyd)rll, Wognzdxaddl-2hil Jakimn)Al 1 digehd -
rbonyl }c cl opei 2 o ar f&iﬁlcla& aC| d;
trans-2Y %F%C?Pe{‘ﬁn FOPRYISERST mi dazol - 2-y1 ) ani no] - |
banstmn,lmw—r{W@Lﬂmﬂbmewokazobwll)mmit1a1nmpmh4ax1y¢ampny1)-
aci d; tra %ﬁ%(@b%yh :
[ 5- (tr|1@5fC 8F APy 8 Senzi mi dazol - 2-yl ] ami no} - 1, 1°
bi phanys 2924 é-thormyl,3- bermyxﬂzdpﬂeﬁlamwi{téklbni)cyj'l’r‘leyl}imbdnyl)-

H benzi FeasEPe a0l o) O
1tr&ns-zaq{p'k[eﬁméthﬂ-w@enmxmmm)msﬂel,bp@herazhéafbaarmp| iC

acid; tra { [4-(1 HDb

enzi ni dg%cg‘?%e’%me Fdrbox hc)”f" fI uoro- 1, 1' - bi phenyl - 4-yl |

carbaH {4'}[(5~met113dllmnzcaml—2at)hmmy] I, E-bpberg-4-yl} carbonyl)

trans- (1 ro-4'-[(5-nmethoxy-1H benzimd

azol - 2- 19% Sing f"‘(f'§°x?(1‘° at?l%‘ghenw 4 yl}

canoH@d mayﬂllgﬁgﬁmoaml—éak)mmw}] E-bipbeny]-4-aieft-oxo-2-(2-phenylethyl)

trans- (%F% a01d[(3 -fl uoro-4-

{[5- (trPFPE8FSI%et hyl ) - 1H benzi mi dazol - 2-yI | ani nol} 1,1

- bupHRE§HHubrop' I(@amdtimmy—llpdymoa h1-genicdrlbloRiphdng. il eprbonyl)-

168 WO 20004/en 0088 8}?#:;[ §2004/ 014036 9. The conpound

of clai M1 omthe group consi sting of :

4- fréhs-1- 0{4'3[(63@11110)1,31)@&02&291—%}’@%@910]15'-ﬂuonbil PHepheyl4- W]CPtbqnyl)
- 0X0- 2- (2:ph anoi ¢ acid; 2, 2-dinethyl-

{ &4 Qi’é(% I%%K C?}b?whég enzoxazol - 2- yI) am no] -1,

1 ¢rbm}9(ﬂﬁﬂw-24{3y-ﬂuqr0 -4'4(6-fcob LB Aeorazeled-)amno] -1,1-biphenyl-4-yl}

Fa gty Ak E A BN ROag V) AT oy Ty D PhenY
{ 4 2 a{zs( (GRImD‘Wﬁ{@y‘ﬂTlOTO 3' [(%ﬁlm%%éb@hzogazyll-%-ylmﬁlm-]l 1'-biphenyl-4-y1}
-1,1" -bi %p’%{}r}éeyﬁ) %(t%% cm%m&hgé&q]et hyl - 4- oxobut anoi c

acid; 2,
14 trafi (SRﬂBDﬂsé{Bﬁ-ﬂu@oJé'e[(ﬁzmtazldl,a tpenggpeghydpming]-1,1'-biphenyl-4-y1}

- bi ph i ¢ acid;
2 2- dnet%%¥+ny§ )iéfk) %‘208}6&%§%@3 benzoxazol - Y am no
] - trpds- (lﬁlmmiﬂ-ﬂnory%}[(ﬁmetbﬂdbijb@ma@olaryﬂ)dmmd -1,1"-biphenyl-4-yl}

2, 2-di t et rahydr onapht ho[ 2,
3.d] | T%%‘FXA% 1% %%tﬁ’f’%#bméé %“Y ubi
bi plhenilR2R)-2[(3bltcandi{€5- @gﬂh@romethyl) 1,3-benzoxazol-2-yl]Jamino}-1,1'-

biphenyl-4-yl)carbonyl]cyclopentane-carboxylic acid.

The compound of claim 1 selected from the group consisting of :

4-[4'-(1,3-benzothiazol-2-ylamino)-1,1"-biphenyl-4-yl]-2,2-dimethyl-4-oxobutanoic acid;
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4-
{4"-[(5-fluoro-1, 3-benzoxazol -2-yl )am no] -1, 1' - bi pheny
wo 2eb4510G88t 2, 2- di met hyl - 4- oxobut anoi ¢ aci d; 4-PCT/US2004/014036
{4 -[(5-isopropyl -1,
3- benzoxazol - 2-yl )arnino] -1, 1' - bi phenyl -4-yl }
- 24 24 Qlicreatoby ], 3 benzorkabilDaM@RoRE 'diphenyl-4-y1}-2,2-dimethyl-4-
22d|rret I 4- 0x0- 4-
- (5919 ﬁ’%ﬂ“’ %1% _phenzoxazol - 2-yl )ami no] - 1, 1' - bi pheny
I 4L yl Gshnﬁtmgulgs -beAitizol-2 yl)ammo] -1,1"-biphenyl-4-y1}- 22- ~dimethyl-4-

trans Z?féﬂ{’ ({}‘I( hl or o- 1, - benzoxazol - 2- yl)amno]-1,1
- bi phefipPYAL ar bonyl ) cycl opent ane- car boxyl i c

acp didimethyl-4-oxo-4-[4'-(1,3-thiazol-2 ylammo) -1,1"-biphenyl-4-yl]butanoic acid;

”z?%fﬁﬁ%ﬁwo%%?}z%%ﬁ% 3@5@#&3@@%@?‘%@%IOI%bugam
aci acid; ;

i agﬁﬂ@ré# e e R e SN L
acl oxobutanoic acid;

t r12 4 [éT é‘%]éﬁﬁ‘yf (3Zbe§6};c} n%zg 2%90% 1 leﬁploen?flz—f yl‘% (¥ nle% xye%1y1)4

cycl opeeio@ﬁ@mﬁcagdn@xyl ic acid; trans- 2

{
caf’ 6’8#’5/&4'?? % Eg é“ a@%\@%&ﬁm i al?f]I’ ny yl}carbXnJD

trans- 2efddbutabd-GrbvRileybid) , 3- benzoxazol - 2-yl ) ani no] 1,1
ac?flaf%h e&xl[(64ch¥oré lg%rer?z%{] azgl -2 yqu|1%?Tquq&1%nﬁ§Irykfﬁ: %ony?)
t rans- 2c3(c{o<lbent{n(e5:a1rﬂseiymyhc1d, 3- benzoxazol - 2-yl)am no]-1,1
act dg I‘t%ﬂ 1% thoxyy 1,3 éenzo%tngz%{]é( yl%arm C1| 1Qg1pﬂeny yﬁ %rij (%thlhyl—AI-
trans- ( dRv2fRoiRadd 4’ - [ (5-fl uoro-1, 3-benzoxazol - 2-yl ) am
' -1, 1 -hi ] -4-yl - s .
oy oot s e a bRl P eyt +oxobutanci
PCT/ USZ@&M:/ 014036
t - (1R, 2R 6-.chl -b | - 2-yl
e Ryl o
cycl opeai@namﬁaﬁdm:xyl ic acid;
:: Lgr?r% %RR%E 6%@ Mbe&z%?zog ]g%mo?l —blﬁlré%ﬁ-)&%%]gellrf)ozﬂyﬁl ) am
cyclo p e Rjchopentasrdamryilic acidgci d,
t { h
| Lg?%l i[R (i 3%@7&)1#&1221 iyyflar?ln%)a rlglblﬁ)%?r)yl-g %ﬂca%o%yl?cyc%péﬁlta)ngm
cycl opelztracn@h@aﬁ(boxyl ic acid; trans-(1R 2R)-2-[(4"'- {
I ' - -

e T
_trans (LI'RaIiHR)acR}({4 [ (6-fluoro-1, 3-benzoxazol - 2-yl)am
IcS%%é%i@%@é’ g?%)%ﬁh%/ 2408 28 A bonf a%quihinym-yl}-2-oxoethyl)pentanoic
§, 2S) - 2a¢ig4' - [ (6-fl uoro- 1 3 benzoxazol -2-yl)am no] -1, 1
a;:?Jags'.‘f&w.[zémxthé,sy@f,ﬁge@lxétﬁiazoﬁz@)%s&tﬁp.%;pﬁggym.wrgonyn
't r ans- 2efdapenthiebeartbifligheid;, 3- benzoxazol - 2-yl )anmi no] -1, 1
P gD A SRR RS T 1A B R Aoy
't rans- 2cfddpenthifesearteifligkeid;, 3- benzoxazol - 2-yl )am no] -1, 1

) ?rlagsl'—lze-{] {w-[_(éﬂc_:}}fcl)r%q%rb%gzoﬁngzol -2-yl)amino]-1,1"-biphenyl-4-yl}carbonyl)

cyclopentane-carboxylic acid;
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cycl ohexane- car boxylic acid; 4-
{4"-[(5-nmethyl -1, 3-benzoxazol -2-yl)am no] -1, 1' - bi pheny
wo 20045b38818- 0x0- 2- ( 2- phenyl et hyl )  but anoi ¢ aci BCT/US2004/014036
trans-2- ({3 -fluoro-4'-[(6-nethoxy-1, 3-benzoxazol - 2-yl
)am no] -1, 1' - bi phenyl -4-yl} carbonyl) -
cy&{Hénhanel,s-hetokipkdl¢-ylemohp]-1,1'-bipbenyl-4-yl1} -2-[2-(dimethylamino)
trans- 2 6- chl Jols -1, 3- benzoxazol - 2-yl )am no] - 3' -
fI uor o- Pf ’%44 Bi&’ tanm yI } carbonyl) -
[Ze(plenmﬂa/itmmaethﬂ}@'-lm -§(Sanstighxy-1,3-benzothiazol-2-yl)amino]-1,1'-biphenyl-4-
trans (]1 AR u% g 3 fluoro-4'-[(6-fluoro-1, 3-benzoxaz
-2-y1y i nolT =9 81 phenyl - 4-yl}
c a:r [Raidithetioyealing ethy héd' ¢@rditox ;3 -benzatbiagh]-2-yl)amino]-1,1'-biphenyl-4-yl} -
trans ( %F%11 &%&% -fluoro-4'-[(5-fluoro-1, 3-benzoxaz
- 2-yl %%ﬁ a9 bi phenyl - 4-y| }
c aﬁ uircinaY (0 ¢§6ah@hxenyt165r—1®nmﬂnd&ok:y—ymmﬁmd+1d;'-bipheny1—4—y1}ca:rbonyl)

trans (1 uoro-4'-[(6-nethyl -1, 3-benzoxaz
e SR el aier o Fu L
C aj’; ey §icahapgsitlsrezaiaadeiyl)dntnddi dbiphenyl-4-yl } carbonyl)

t 1 Y 4' -[(5-methyl-1,3-b
of -1 PRRPRFEEOR By Cay iy T e

c anoyi{y {{wedtlmxgﬂ 13etrezotidazbledyl)dninagdi 1dbipkengl-4-yl} carbonyl)
trans-(1 r?t -cLﬂfoxhcam yro-4'-{[5-(trifluoronethyl)-1
, 3- benzOXaYo1 2% ]) m noy-1,1" bi phenyl -4-yl )c%borﬂyl]
cya&;aae(r{#‘&(ﬁeﬂlmar he}byﬂzomaamzq/l)aﬂ]ﬂxo]-mh’éﬁph@mbéwh}d fny.
claiml sg) %1%9: fbo)grlqctclgg group consisting of :
4-14" - PHERZ O 2z 6f ylam no) -1, 1' - bi phenyl - 4-yl ]
2gransc{nm11hy{{445(6>x1n1hmlwr-imnmﬂa‘aioblz-yl)m@o]\m'-B@W&@M@ibonyl)-
PCT/ USZOO /01403
{4 -[ (65 ]tanelca@o’ﬁ’élﬁ%%?hl azol -2-yl)am no] -1, 1' - bi phe
ny bram-(y$,2S)-2({2-[h-chixdrbnt 3-bénzothicet 2t W haoine]-Ad| Hgiphenyl-4-yl}carbonyl)-
ohenyl - PR e O a0l ¢ aci d.
2 2.2 dimatlishgH {44 oxitre4 3 thiazol-2-yBarhinplalz brbzpzexwﬂém}rﬂwxomutanmc acid;

) RO e o g

-2-(2- nexdbomgmd; #yd;) - 4- oxobut anoi ¢ acid; 4-
ol RS b s gl e
{4 -[( 6y1}ceebdm®b)§yclbpel®nemmmﬂcalzoI 2-yl) am no]
Ox g%;lsz a%g@?g{%’f@?,é’-hiﬂ}lorbg y,’ﬁ&ﬁ%ﬁﬁﬁ%%ﬁgﬂﬁ&]-1:145iphenyl-4-
trans- 231} fatbonf ) GlobintmecabBybesribt hi azol - 2-yl ) ami no] - 1
aél:- Icifa—?l( ?ﬁ-ﬁ%}d}foﬁ& Mg-})%r)@ﬁ%-lz)yl)arﬁi’ﬁgj £ plﬁ;ﬁ%’l—g%{ }Q%éﬂyﬂ)@yclohexane—
t r ans- 2eqrbakyli§ o6 chl or o- 1, 3- benzot hi azol - 2-yl )am no] - 1
12:1':9-'%1( PREAY i 1 GRS v 154G RE ARG ICAIRARhI1F
4 {4 [ ¢Blohetdnoxgrbaxyle iz ot hi azol - 2-yl )ami no] -1, 1' - bi
phgyn%q 2n@4' % (_tﬁ{%.logongét}{&%hlw Be%zotfﬁéﬁpﬁ'gfﬂ%.&ﬁ}-E?‘i-b%henyl-él-
{4 -] (6yh¢atb0®yllqy310bﬁ@tmc}tdnbcmz]¢ﬁa0@; yl )ami no] -1, 1' - bi phen
yl 'trfz"fzsy(lli{,'Zﬁj 9% 9&%%8{091 ,3-benzothiazol-2-yl)amino]-1,1'-biphenyl-4-yl} carbonyl)-
cyclopentane-carboxylic acid;
trans-(1R,2R)-2-({4'-[(6-methyl-1,3-benzothiazol-2-yl)amino]-1,1"-biphenyl-4-yl} carbonyl)-

cyclopentane-carboxylic acid;
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acid; 4-

{4'-[(4-chloro-1, 3-benzot hi azol - 2-yl )am no] -1, 1' - bi phe
wogeo4400881 - 2, 2- di et hyl - 4- oxobut anoi ¢ aci d; PCEDNS2004/014036

1R 2R)-2- {

[4'-(1, 3-benzot hi azol -2-yl am no) -1, 1' - bi phenyl -4-yl ] ca

r bzmyl(}s 281}-)2€(|{é0ﬂ6¥ﬂuafd>el- Ewnb@myioll—ﬂ—yﬁﬂmldo] -1, 1'-ivherRi-4{y1} carbonyl)-

[4' - - ot hi I am no) -1, 1' - bi phenyl -4-yl ]

car bony‘fyc PW@? 8?5@%9’ ‘ﬁ%‘n carboxylic acid; 4-

{ 4ir ar[S((ﬁi 23)12‘-3('{41{(5 et en ﬁ%ﬂioﬁﬁ@bl‘?gyllahﬁlﬁlﬁlHG‘}ipﬂenﬂl'—‘l—ﬂ!}q@ﬂﬁnyl)-

nyl - 4- -4-0 E ﬁ%‘g yl ethyl) butanoic acid,

2-(2- {4@ © E’%‘ta@fﬂc enzot hi azol - 2-yl )anmino]-1, 1' -

bi @&1@@%(!{4'4(4;&@1:020 oxxbeﬁzbwa)lgegm)am@ionh‘rl,1'atd1i>hézéyl4l-y)l}carbony]l)

trans 0 1, 3- benzot hi azol - 2-yl ) am no] -

1,1 -bi E&gﬁ‘iﬂé‘é ?Fexé’g?ﬁ%‘hyl ) cycl opent ane- car boxyl i c

aCjrhis-2- ({4' [(4-methyl-1,3-benzothiazol-2-yl)amino]-1,1'-biphenyl-4-yl} carbonyl)

trans- 2- 0- 1, 3-benzot hi azol - 2-yl )am no] -1,

1' - bi ph®* i?Perﬁi"%ﬁrg%y 8?1“3’14) cycl opent ane- car boxyl i ¢

ac irghis-2-({4'- [(S-ﬂuom -1,3 benzoﬂnazol—Z-yl)armno] 1,1'-biphenyl-4-yl1}carbonyl)

trans- Zﬁ[(ﬁi? Jng g , 3- benzot hi azol - 2-yl ) arni no] -

1,1' - bi RSSOy, %\?Cb nyI ) cycl opent ane- car boxyl ic

ac b‘&iiz%s—Ql[Zlﬂr{BAQtrZﬁ%h&@@ﬁﬁ;B “REDIHIGIIOD A £{idk) 361 -biphenyl-4-yl)carbonyl]-

{4" -] Ioro 1, g}ﬂﬁgzoqshlazol-}yl)amno]-l,l‘-biphe

nyl - 4- y@}c OP?tTnE <ige am no) ethyl] -4-oxobutanoic

ac ﬁns-??( ' %65((31*10&’@1 B%br&d”thih@él@t—ﬁ)éhﬁnoﬁl—-l ,1'-biphenyl-4-yi}carbonyl)

14" - [ enzot hi azol -2-yl)am no] -1, 1' - bi ph
enyl - CX?;F m%)?ﬁrﬁffiyglﬁﬁ?zl alci é; o ! P

2- b zns(zjd {argstTydimeih o), Bbdiybthiatbi- 2-y1)amino]~l ,1"-biphenyl-4-yl }carbonyl)

14' -] (6- ni tro-1, 3- beﬁzot i azol -2-yl)am no] -1, 1" - bi phen

yl -4-yl §% OPE“%‘E&BYB? Mereaci d;

t r aﬁﬁssz-w ({{@(mft(yﬁulfmtyhozeyoeﬂzoamem;audmmLl-, Pbiphdrgtrt-mipdarbonyl]-

1d bi gyc?opgntane Cgrlbéxy%[:gggyl ) cycl opent ane- car boxylic
aci

t r ane=-2c{¢ {[es 6- {11(116&1&1191 hydnzdthidzddeyDaninb Rl BibiRensll Y atticarbdnyl)

aclzl dbl pg}gc O%entane ch&%Ihtc)gchl ) cycl opent ane-car boxylic

tr a:{8"- @&~ e(t]icéiy-vl [3(&nmﬁimyz -H)Baitig 1 Z6biphengiot-y12-2y2- Jimpthylde] -
;C: d_ bi gxo%my mwa A} carbonyl) cycl opent ane-carboxylic
t r ang'-[2-ffodlo-1,B-benzbihinasl@-yl)aBinop h 1 diftienyd ¢hyd 22, 9djmaatlivhd] - |

, 1" - bi ptggo éamm%écar bonyl ) cycl opent ane-car boxylic
aci d;

tr a’ﬁﬁs-l G{R-[m dlﬂu(ﬁr{)ll 3-1{e@ﬁ>ﬂnd~zbm -phydmi®s] i diviiphdniylade vl cagbopyl)
am no q 0y 14+ gh} car bonyl ) -

cycl opeﬁ¥° (ThE? %‘groﬁrox)fpf &%cid; trans-(1

S P52 {E[6-cHlqr6- BHlemothidrol2-$mmrnt il Aiplengieds | ) ami no] - |

ag'l dbl phﬁnavd)onyl)é/ycl}opr%ga{n%-%gr\ééygyiic %é(&,' opent ane- carboxyl i c

2, zﬂgg' -(RI2RY-D{ A~ {[A—(mﬂ(uﬁemé:thylbl 1ba}zbﬂuagﬂ@+yzll]ar(n?o)a2h-bid}enﬂ4-yl)-
-bi p c aci -

[ 4- ( 4- cﬁ?rg%llggwgﬁ)?%rﬁtanfcar 2 ;11? %Cz%l 2-yl] ami no}

- 1 prhins-Di{ [pH@ ByHenzbthjdzp - Ryl2miaib)r t Hhidhendd-4-yl]carbonyl } cyclopropane-

carboxylic acid;
trans-2-({4'-[(6-chloro-1,3-benzothiazol-2-yl)amino]-1,1"-biphenyl-4-yl} carbonyl)
cyclohexane-carboxylic acid;
trans-2-({4'-[ (4-methyl-1,3-benzothiazol-2-yl)amino]-1,1'-biphenyl-4-yl} carbonyl)

cyclopropane-carboxylic acid;
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oxobut anoi ¢ aci d;
trans- (1R 2R)-2-({4'-[ (4, 6-difluoro-1, 3-benzot hi azol -2

WO gooanisap] - 1, 1' - bi phenyl - 4- PCT/US2004/014036
yl }car bonyl ) cycl opent ane- carboxylic acid; trans-(1
S,25)-2-({4"-[(4,6-difluoro-1, 3-benzot hi azol -2-yl)anm n
0] &rdnsL- (-{m[(ﬁheeﬂydxy4 s3-benzothiazol 2-yl)am1no] -1,1'-biphenyl-4-y1} carbonyl)

yl }carbon .carboxylic acid;

cis-3- (? %p% %%1% %I%&J TCI% benzot hi azol - 2-yl ) am no] -1,

| erivispaE@ (5 74difhidro- ¢,arobmo§hﬁa)mﬂ32eﬁ)amiamm,é'.-bimmdebo;l}dadoonyl)

aci d;

cis-3- (f%bpfo?%le cmibﬂ)g’%ca%ds benzot hi azol - 2-yl ) am no] -1,

1' #hispaEi(4;64difhhdra éiBﬂDemmpth)azolezyﬁ)amln@ﬂ( éﬂ'eb@@nﬂdboﬂ}qadmnyl)

acid; trans-2-1(4"- {. ..

[6 (t ri ?XC&S?OBNW%%CI%I@Q@@T?@- benzot hi azol -2-yl]am no}-1, 1
- bizphe k(13 benpbthiasl Betythihe)yicl -bipbety el @eroby kylobutane-

aci d;

trans- (RIS Y (4 - [ (6-f1 uoro- 1, 3- benzot hi azol - 2-yI )

antras}2-4'1(6-héthdxe+1\3-beAzohidzot2ryDammiyd ]} 1; 1'-biphenyl-4-yl} carbonyl)

cycl opent ane- car hoxyl i c..aci d;
trans-(fﬁ%@ﬁfgﬁ?ﬁ?ﬁﬁwfﬁg nethyl , 3- benzot hi azol - 2-yl)
ammm}z-ﬂ{4‘él[(4—1b@tm‘]éﬂyﬂenmlyhz}:)bbylbmnm])1 1"-biphenyl-4-yl}carbonyl)
cyclopent e cq@%) %%%da0|d 172 WO 2004/ 100881
PCT/USZS@ rans:
S, ﬂﬁhw@RQRﬂz{yqﬁéﬁmMmm¢4£lﬁm@ﬁmzowhﬂhmnmﬂzlyhybmvhbﬁ}l
, 1 dbl?heg%ﬂ%%m%m&mﬁg ggbgﬁgmmpyclopentane car boxylic
aci ran
S, 28)s-2¢{({[@-chl 6 feimpthiakol 2-Hemiwl-AHhwo- 1, P-bifhyafiybcarbonyl)-
, 1 blphe(%mﬁmw%%%aﬁ%rgg&yl) cycl opent ane- car boxyl i c
aC|d
tr anw—?ze{@'{fmoromc6@ne¢t10km;3rb@nzmh®zdeaazlmmari dl-biphepyhy4ayh n
o]-1,1" -Dbj )
cycl open%rlb(% S% Béhta\flIB-}:arB(@érﬁg&}q
t r anss-QRR12{ {4 B(éJﬁﬂdmhyll 3-Yen@tijenelz oy Davainalt3-Auarp-) 4 hpiplesfuylt4-yl}
, 1 b|phﬁﬁxbbém%$&ﬁ%£Qgg&%%cwﬁyclopentane carboxylic

ac id;
t 1 amEs-QRERI2 {3{-Budro-dleifomath GyHehxordiiiazmbl-yDanyinylah fhiphenyl-4-yl}

, 1 b|p@ﬁﬂM&Bé,%ﬁ%méfggggxkgwn§yclopentane car boxylic

aC|d tra

[ 6fi(ztzSFZ-{D4't(dn3é>ﬁm0ﬂ1}d2§vl-2}y1&nibeh321ﬂtl¢rpézlbblpl,‘iﬁ‘-nyll-‘]-ylmbﬁ@}l}
1 1 b‘ﬁﬁg@%&w%w%Bhﬁéaaﬁny'] cycl opent ane- car boxylic

aci d:

tr anssf(zRQMZ{ {4-B4.61diftvorp-13-Benpeshizzsl-BiyBeraino 3 fingrark 1eiphenyl-4-
, 1 b|p@ﬁgMﬁx§D%k%p&ﬂ%pg£%&@hc&Mplopentane car boxylic

ac id;
t 7 ramsd 928 A({AH(45-tillairas BHphzothizgolse vl 32 Bore 1y Hhiphenyl-4-

no] - 1, 1' E’MA}@Q croéen?/ahé SAbRIRYdcld;

cycl ope ane

I c acl trans %W
[ 6¢rezme(t1R;2R% 2H[6‘3bﬁh§olr<}4']{[63€hmféwmeﬂlyazleﬂ bezzq«hlﬂlmh Hanipo}-1,1'-

-1, 1' - biy
cy clo pe n{f’ﬁ&g}' gﬁ oxy ?CE’QQM gl)e -carboxylic acid;
t r ames-@QRRI2({X- EuCSo-d'r[ﬁ%ﬂmq) 13- bguzpbinzadCilamisiol-2. 1 Yhinherlrd-y1)

g]yclloéen? RR5Elo; éltéfﬁk}c&%@ﬂw&é

4- @:a;z&@sakéehfﬁxﬂuoro 3' [ﬁbmztbylﬁu,Eahe@zotmagwl Yarimiog]- 11l biphesiyp-yl}-
henyl - céﬂhgnyﬁe}%fogéﬁ%g IEXIJbO)é/IIC 93(09 but anoi ¢ aci d;

trans-(1R,2R)-2-({4"-[(5-chloro-1,3-benzothiazol-2-yl)amino]-3'-fluoro-1,1'-biphenyl-4-yl}

carbonyl)cyclopentane-carboxylic acid;
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4-
{4"-[(6-fluoro-1, 3-benzot hi azol - 2-yl )am no] -1, 1' - bi phe
woydo4400881 - 2, 2-di met hyl - 4- oxobut anoi ¢ aci d; PCT/US2004/014036
trans-2-({4'-[(5,7-difluoro-1, 3-benzot hi azol -2-yl )am n

0] -1, 1' - bi phenyl -4-yl} carbonyl)
CVMHQPWIIBKBQ({E'&TUB@W[(B@M&@HCE benzothiazol-2-yl)amino]-1,1-biphenyl-4-y1}
trans- 2- (.6- chlo nzot hi azol - 2-yl )am no] -1

1 b|dﬁé%§ﬂ¥’dq§??%% ﬁvp)ggclopropane car boxylic
f\gzm(;im (n}imsz (({3-Rlu31|8)4'—g6-[n(eﬂny1 18- ber;]zothlale—Zéyl)aTnino] -1, l-blplienyl—4-yl}

tri uorome enzqt hi azo y am no

-1, 1" UPHWEH%’ ?%ﬁCQ§ﬂdiﬁﬁngcyclopentane car boxyl i c
aCHAhis-(1R,2R)-2-({4- [(5 7-dimethyl-1, 3-benzothlazol -2-yl)amino]-3'-fluoro-1,1'-biphenyl-4-
trans 2- g?§>ﬁ§ @ benzot -ylamno)-1,1' blpheny

- 4- y| | BHRBERXSY ?%W%ﬂﬁﬁ? lca boxylic aci d:
t r As( R LA -¢ (6, Thikede4 B, b3ndefzot hilpaiho] -2 _floy@ bl ridgfhedtyl-4-

1 pheny rbon h n r I
:’JICI db yl}ecarbonyl)églcl}oge%tageo cz}{'Lgxyhé: %&f ohexane-ca boxyl i ¢

U T @RS g2 (3'{f(uéromel{[|3§(ﬁ1ﬂihor3mb|ﬁﬂ¥ 08 bkierpthiaz@-2yy1 Jamidiofe ] 1-

1,1' - bi phenyl boxyl
acid, TGP B OB RbeeR oiB05s o ©
t r @as=(2R LR -F(B (FBofet- ba[exwﬂaorzmbm@@u BivazthizRelyl-lming}11'-

ac Ild d h]%?ly1—4 }ﬁ)cgrlbény(f]cyc?ope tar?e car%X)gyhg 8018 pane-carboxylic

t r ta&h%a?( §{forol4(-&6-hrethioky- u%au&ﬂaﬁzcﬂempmhioﬁzm%iﬂlew194@m n

cycl orlJr %fgﬂ%ﬂ%gl %’éf’%’%]ci}”g g? 6‘% )

tr fas02(14{(43 b{:r(zé’chﬁzcﬂ&f;ilamﬁﬁ@ SlflBorbenzaplehdzelicbydy)lani n
o] -1, 1" -Dbj henyl I} grbonyl)

cycl opr 8 'gmgé?ﬁ6§§Fa@’aC|d

t r aas=02([41(43 Joélﬂzot&abcemmﬂﬁn@mﬂuae yJ1sbiptroyi-4dyl tarbliyBheny

-4-yl]carbon but. car boxylic acid;
tlarts @mk éff@% 8RS - 1 3- benzot hi azol - 2- yl ) ani no]

1:1 dns=20i{PHRBWH 46 ehogRt, b{bﬁr)doﬁhlazmy%}ﬂ}ammamé -plehgdxiyil} c

id;
trans 2ty DIYEIRRIRAPR GO YYHC 8ih 7 ot hi azol - 2-yI ) ani no] - 1
» L é;m(m ERYD- B-floyE & Bamypkipyl- L j-oémibthiane-ybamino i, I 'fbiphenyl-4-
aci
tr ans- ( TReaRpyLheyplpppntape-carboxylicagidk| 1 3. benzot hi azol - 2-
yl yramingd' ﬂllpﬂ.) 4’-t(6-[ﬁ1|il&ﬂoyll,3-lébn;ldﬂ}1az_ol-2—yl)gmino]—1,1'-bipheny1—4-yl} carbonyl)-

car bonyl (% %boxyllc aci d;
trans-2° %f ent @mTWf Fﬁ” 3- benzot hi azol - 2-y1) ami no] - 3

- rhAsc-[g3' ﬂu&roAb([ﬁmmlﬂyd)reﬁetyjll}-l ,B8-&etrothiakl-2-yljamino} -1,1-biphenyl-4-yl)-
cycl opent nelc
trans- Zcfﬁ J? ﬁme?%l%%?%oxy 1, 3- benzot hi azol - 2-
y| Famijedhicto- ],'3-bbmmihe:n9ﬂ2~}4}ayﬁ1}o]—3'-ﬂuoro 1,1"-biphenyl-4-yl} -4-0x0-2-(2-

carbonyl%€¥%#9@§ tane ar oxylic acid;
trans- ( PR™ @n hl oro- 1, 3- benzot hi azol - 2-yl)
anIrRyR)3-[{Ffluabd~ ﬂ(6 ﬂuerMIphxemﬂna&elyﬂ -}l)amino]biphenyl-4- yl}(hydroxy)

car bonyl opent ane- carbox I|c aci d;
trans- (f?ﬁtﬁ%ﬁﬁ }g fagecappRyic 4t (6 net hoxy- 1, 3- benzot h

i azol - 2- yI)an1no] 1,1 blphenyl 4-yl}

car bonyl ) cycl opent ane- carboxylic acid; trans-2- {
[4'-(1, 3-benzot hi azol -2-yl am no)-3' -fluoro-1, 1' - bi phen
yl -4-yl] carbonyl}
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cycl opent ane- car boxyli c aci d;
trans- (1R 2R)-2-({4'-[ (4, 6-difluoro-1, 3-benzot hi azol -2

wo yéopamissp] - 3' - fl uoro-1, 1' - bi phenyl -4- yl} PCT/US2004/014036

11.

car bonyl ) cycl opent ane- carboxylic acid; trans-(1
S,2S5)-2-({4'-[(4,6-difluoro-1, 3-benzot hi azol -2-yl)am n
0] AXompbutdrodFormila(fa) phenyl -

yl }car bonyl ) cycl opent ane- car boxyl i ¢ aci d;

trans- (1R 2R)-2-[ (3" -fluoro-4'-
{[6-(trifluoronethyl)-1, 3-benzothi@zol>-2-yl]am no}-1,1
' - bi phenyl - 4- yI)carbonyI]cy81 ; '

aci d; R2
trans- (1R 2R)- 2_/2;\ fl uprQ-45 A 5-fl uoro-1, 3- benzot hi

azol -2-yl)am
carbonyl)cyclopent@ '
trans- (1R 2R)-2-({3' -ﬂhuoro 4' -1 (4- nethyl 1, 3- benzot hi
azol -2-yl)am no] -1, 1 blphg | -4-yl}-
carbonyl)cyclopentane-carb xilic aci d,

t rabdrsin( 1R, 2R) - 2- ({4' -[ (5-chl or o- 1, 3- benzot hi azol - 2-yl
)Jam no] -3' -fluoro-1, 1" - bi phenyl -4-yl }

caQhonys, beMRl; opent ane- car boxylic acid; 174 WO

2004/ 100881 PCT/ US2004/ 014036

t r Anisa ik RPpte®@E¢ 3' -f |l uoro-4' -[ (6-fl uoro-1, 3- benzot hi
azol -2-yl)am no] -1, 1" - bi phenyl - 4-yl }

car bonyl ) cygl opent ane- car boxyl i ¢ aci d;

trans- (1R 2 ({3'-fluoro-4'-[(6-nethyl-1, 3-benzot hi
azol - 2; Pwé;$<Q£ 1,1' - bi phenyl - 4-yl } -
car bofiyl ) cycl opent ane- car boxyl i ¢ aci d;
trans- (1R [ (5, 7-di met hyl - 1 3- benzot hi azol -2
-yl)an1no]%§%mﬂﬂéépgzl 1' - bi phenyi -
yl mear bonyl ) cycl opent ane- car boxylic acid;
trans- (1R 2R)-2-({4'-[(5, 7-di fl uoro-1, 3-benzot hi azol -
-yl)am no]-3' -fluoro-I, |'-biphenyl-4 yl}
carbonyl%ﬁ&h{opentane-carboxylic aci d;
trans R 2R)-2-[(3"'-fluoro-4'-
{[5- (trkém?oronethyl) 1, 3- benzot hi azol -2-yl Jam no}-1,1
" - bi phenyl-4-yl)carbonyl]cycl opent ane-carboxylic
aci d; transheén iRi2Rnd2-i§f [,3; 3,k 44or 0- 4' - {
[6-(trif|uoronethoxy)-l,3-benzothiazoI-2-y|] am no }
-1,1' - bi pHenyl - 4-yi ) car bonyl ] cycl opent ane- car boxyl i ¢
aci d; mislandnis 1,2, or3,
trans- 2- ({Sd-fluoro 4' - [ (6-met hoxy-1, 3- benzot hi azol - 2-
yl ) am no] - -y bi phenyl - 4-yl }
car vehredhn) igidinod it ptienattpsubssitated Toy cne oritwotR: grosp2- |
-(1,3
nzot.hi azo [ -
?b P s e RER Mo g o P BRE A Gokdeony
-(1, 3-benzot hi azol - 2- yIarnlno) 3'-fluoro-1,1"-bi phe
nym?ﬁsykﬁaUhmbonyl} cycl opr opane- car boxylic aci d;
trans- 2- % 3 -fluoro 4' -[ (6-met hoxy-1, 3- benzot hi azol - 2-
yI)anlng - bi phenyl - 4-yl }
carbonyK¢p®@ﬂb@mﬂp&ﬁbsdaﬁhuﬂyyhnh@wid;
trans- (1R, 2R)-2- ({3 -fluoro-4'-[(6-isopropyl -1, 3-benzo
t hi azol #2yl)ani no] -1, 1' - bi phenyl -4 ylI}
car bony Iphewytéptipeiiy aubstitatad Wik §F:1&)atkyl, (151-Cs)alkoxy, or halo;
trans 2-({3" -fluoro-4'"-[(6-fluoro-1, 3-benzot hi azol - 2-y

biﬁg %t%\q&éol%%y?‘b henlrlo,agl éECS%?OnyI)
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trans-2- [ (3" -fluoro -4'- { [ 6 -(trifluoronethyl)
-1, 1,3 -b enzothiazol-2-yl] amno} -1,1

woO 2004pbsay| - 4-yl ) - carbonyl ] cycl opent ane- car bpR/UBD04/014036
acid; 4- {4 -[(6-chloro-1, 3 -benzothiazol-2-yl)
am no] -3'-fluoro-1,1"-biphenyl-4-yl } -4-o0xo0-2-(2-
phgnyl et hyl ) but anoi ¢ acid; and (1R 2R)-2-]
{3 -fluoro-4"'-[(6-fluoro-1, 3-benzot hi azol -2-yl )am no] b

B B & vttt B beenuiiiine detonigms s itbipgype atached, forma

PCT/ US264¢é1ie 148 3iionalll; subAtitaRaRat Bpltoaivo bubstinidngs s¢leagd fdrh O

RS, A i a ParCaunblt e Rom s o eI

vvheB el ndp i s(d- cgyha@am@@dalﬁl@d&)oﬂmyn (C-C R mninvda oyl bisfiCy-
I S an nits

or 3, and wherky iRt hsiS LSRRy St
substituted byjon es)alkyljawmloaﬁfogylo«m—sss)aR&ICabmyaanm e

i ndependently_s r

(C1- 06) al kyl | lc aﬁ%&f%@%@%@ﬂ?% X ?65 q@g%‘&‘t"%%"‘fyﬁ ‘om

hydrogen, ( Omc@a)oﬂﬁylmbo@ptan@ nglgeydisylbstonyiut ed by

hydroxy, and phenyl optionally substituted with

(Cl-Co)al kyl, (Ci1-C6)al koxy, or halo; R4 is selected

fron1hyHFbgen nitro, and (Cl-C6)al kyl; 176 '
when two of said benzene ring substituents are (C;-Ce)alkyl and are attached to
adjacent carbon atoms of the benzene ring, they may be joined together to form a 5-

7-membered carbocyclic ring;

R’ is hydrogen or (C-Cs)alkyl;
R® is hydrogen;

R’ is hydrogen

or

(C-C¢)alkyl optionally substituted with
(Ci-Ce)alkoxy,
bis[(C,-Cs)alkyl]amino
or
phenyl optionally substituted with halo, (C;-Ce)alkyl, (C,-Cs)alkoxy, or
cyano;

or
R® and R’ are both (C;-Cg)alkyl;
or

R® and R” may form, together with the carbon atom to which they are attached,
a 3- to 5-membered carbocyclic ring,

or
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WD 2004/ 100881 PCT/ US2004/ 014036 or R3 and R4 may,
when taken together with the carbon atons to which

w0 b@y/1e0881 at t ached, forma benzene ring opti opel/U§2004/014036

substituted with up to two substituents selected from

- halo, (Cl-C6)al kyl, (d-C6)al koxy, nitro, cyan

12.

( C1- C6) héednealbkepd ring reitdsefd6d byal oal koxy, am nocar bonyl ,
(Cl- G6) al kyl anynocar bonyl, bis[(C - C6)al kyl]

am nocar bonyly; i nosul fonyl ,

(C1- C6) al kyl {g%nsul fonyl, bis[(Cl-

C6) al kyl ] am ngsw f onyl, (Cl-C6)al kyl carbonyl am no,
(Cl1- Co6) al kyl sul fonyl am no,

hydr oxy- ( C2- &h§sir }S%ZM%)@&%R?’ S, or S0x;

1- nor phol i nyl car bonyl , and 1-pi peridi nyl carbonyl, and
whep two of said benzene ring substituents are

(R ety ftediband are attached to adjacent carbon
atons of the benzene ring, they may be joined together
to,forma 5- 7-menbered carbocyclic ring; RS is
hydrogen or (Cl-C6)alkyl; R6 is hydrogen; R7 is
hydrogen or Cl-C6) al kyl optionally substituted with
( CR eBydPss oy I'qﬂag?’?(’ Cl-C3)al kyl] amino or phenyl
optionally substituted with halo, (Cl-C6)alkyl,
(C1-C6) al koxy, or. cyano;_ or . R6 and R7 are both

( Co-thghgrmpapputical spltsppd osiees théreqfay form t oget her with
the carbon atomto which they are attached, a 3- to
5- menber ed carbocyﬁlic ring, or 177 WD 2004/100881
PCtyopod rH A (04 6- nenbered ring represented by
wherein Wis CH2, C(CH3)2, 0, NR9, S, o0 SO2; R$ is
(Cl-C6)al kyl; and R9 is hydrogen o@({Cl- C6)al kyl; or
t he pharnmaceutical salts and es reof. 12. A
compound of Formul &(1b) R?

VA
R
Q)\N
H
(Ib)
wherein
Qis O, S, or NR%
A is a linker selected from
Ré R’
:/(CHz)p !
whereinpis 1 or2
and
 (CHa)m
(CH, '

whereinmisOandnis 1,2, 3, or 4,
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O RRO\~-A RBR RAQN H(Tbh) wherein Qis 0, S,

or NR5; Ais alinker selected from R6 R7 (CH2)p
wobk@raomssp is 1 or 2 and (CH2)m (CHZ)" wher BCTIUR200£014036

Oand nis 1, 2, 3, or 4, 178 WO 2004/ 100881

PCT/ US2004/ 014036 or mis 1 and nis 1, 2, or 3, and

wherein saird |inker is optionally substituted by one

or two RBIg qgﬁ Jpz ng R2 are independently sel ected

fron1hydrogen aro, *C6) al kyl, and (Cl-C6)al koxy;

R3 is sel emtled fron1hydrogen (C1- C6) al kyl optionally

ubstreteEd s PP R o8P B or at o

R4 is selected from hydrogen, nitro, and (C1- Co) al kyl ;
or R' 23 Ring ikepemyntly wherdtiakeydtopee bl CrEd st red 6 rdptioxy;
atons to which they are attached, forma benzene ring
op Eon ubstituted with up to two substituents
’815*‘3 %ér%%ﬁ‘ hal 0, (Cl-C6)al kyl, (Cl-C6)al koxy,
nltro bydrogen, ( Cl- C6) hal oal kyl, (Cl1-C6) hal oal koxy,

o e AT Bl - bs1(a

(C1- C6) ahkyl ami nosul fonyl,  bis[(Cl1-
Co) al k
0% o) Eh B St G XA ORI 09

hydr oxy- ( C2- CB)aIkyIan1nocarbonyI
R* is selected from hydrogen, nitro, and (CI-CG)alkyl;

or

R® and R* may, when taken together with the carbon atoms to which they are attached, form a

benzene ring optionally substituted with up to two substituents selected from
halo, (C;-Cg)alkyl, (C;-Cg)alkoxy, nitro, cyano, (C;-Ce)haloalkyl,
(C,-Ce)haloalkoxy, aminocarbonyl, (C;-Cs)alkylaminocarbonyl, bis[(C;-
Ce)alkyl]aminocarbonyl, aminosulfonyl, (C;-Cg)alkylaminosulfonyl,
bis[(C;- C)alkyl]aminosulfonyl, (C;-Cg)alkylcarbonylamino,
(C;-Cg)alkylsulfonylamino, hydroxy-(C,-Ce)alkylaminocarbonyl,
1-morpholinylcarbonyl, and 1-piperidinylcarbonyl,

and

when two of said benzene ring substituents are (C;-Cg)alkyl and are attached to
adjacent carbon atoms of the benzene ring, they may be joined together to form a 5-

7-membered carbocyclic ring;
R’ is hydrogen or (C,-Cg)alkyl;
RS is hydrogen;

R’ is hydrogen
or

(C-Ce)alkyl optionally substituted with
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1- nor phol i nyl car bonyl , and 1-pi peridi nyl carbonyl, and
when two of said benzene ring substituents are

w@ ab4@s)sal kyl and are attached to adjacent carP@DNS2004/014036

13.

14.

15.

atons of the benzene ring, they may be joined together
to forma 5- 7-nenbered carbocyclic ring; RSis

hydr ogen or (@Co@Bdatkyl; R6 is hydrogen; R is
hydrogen or,. {Cl< ky| optionally substituted with
179 WO 2004/Tﬂgég%ﬁg%ﬁ%%éé004/014036 (Cl -C6) al koxy,
bis [(Cl -G¥alkyl] amno or phenyl optionally

substituted wt I - g k r..
cyano: or - g e P b & ot
R7 may form cyanget her with the carbon atomto which
they are attached, a 3- to 5-nenbered carbocyclic
ring, or a 6-nenbered ring represented by wherein Wis
CH2, C(CH3)2, 0, NR9, S, or S@; R8 is (C-Co6)alkyl;
an®’® anBR” e b dCeCptkybr (Cl - C6) al kyl ; or pharmaceuti ca
salts and esters thereof. 13. A pharnaceutica
cggposition conprising a therapeutically effective
anount of a conpound of claiml, or a
pharmaceutically acceptable salt or ester, in

c ORband &t inam foning thgether phiathreabant dtanatd whichdheypteshdied,
carrier, ,14. A pha ' conposition conprising a
therapeﬁ?%@gﬁw§ggfégc(ﬁgékgﬁ unt of a conpound of

clai m1, or a pharnmaceutically acceptable salt or

ester th &§QEMEaHmﬁ§%%kH£&B§n with a pharmaceutically
accept abPé carri er one ‘or nore pharnaceutica

14, wherein gaid| pharmaceutical agent is an anti -
obesity agent |l ected fromthe group consisting of
0-3 agoni sts, "CB-1 antagoni sts, 180 WO 2004/100881
PCT/ US2004/ 0%483i W is CH,, C(CHs),, O, NR?, S, or SOy;

-agents. 15. ;i:;fharnaceutical conposition of claim

R® is (C1-Co)alkyl;
and

R’ is hydrogen or (C;-Cy)alkyl;
or pharmaceutical salts and esters thereof.

A pharmaceutical composition comprising a therapeutically effective amount of a compound
of claim 1, or a pharmaceutically acceptable salt or ester, in combination with a

pharmaceutically acceptable carrier.

A pharmaceutical composition comprising a therapeutically effective amount of a compound
of claim 1, or a pharmaceutically acceptable salt or ester thereof, in combination with a

pharmaceutically acceptable carrier and one or more pharmaceutical agents.

The pharmaceutical composition of claim 14, wherein said pharmaceutical agent is an anti-

obesity agent selected from the group consisting of -3 agonists, CB-1 antagonists,
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neuropeptide Y5 inhibitors, appetite suppressants, and
i pase inhibitors. 16. The pharmaceutical conposition

wobooaheiss1 14, wherein said pharmaceuti cal agenPCT/FSzE04/014036

i6.

17.

18.

19.

20.

21.

22,

23.

agent for the treatnment of diabetes selected fromthe
group consisting of insulin, insulin derivatives,
PRAR-dpérgidatls inhibitb appdtiter seppreksantss anddipgie irbdgtiogas e

i nhi bitors, biguanides, PTP-1B inhibitors, DPP-1V

i nhi bi 11-bet a- HSD i nhi i ey P
e R o S R e Sy

defok hatreatasnt obdisheReicetel] fromnitk Sapreatsisinglefinsubn, inselén derivatives,

17, T h t | it of cl ai ,
o R TRt i PR B0, bRy Prpogp rs
t r RPN fHhib@rbrs) 1il ietd-HETs Dhidiers, A ét leatl €1LPFIr denivatives, Gilband GIP

e it 1L hidles GLE okl 1 aonaivs,
F by S BAEOREM hoC b ARDNGS o e Fawerr Bk

ACAT inhibitors, bile sequestrants, bile acid
I eURs phlnakcdiifitad céroyositiondfatais Gpdhetein sgid pbamiactetidal sgesiioartagent

inhihitors, apd.fabric acid.deri,vatives.. 18,
i s catob 2 i ity e P e ol Sl o Mg o
PhahivRe:e tHidotit acd) &y abid larriagnddmpotmdpdipiddoséring dage MCAT

sel ected fromthe group..consisting of .(3-blocker

e e i S5 B P R PES e or
i nhihbitberad fivkacidabiibiitar s, AT-1 receptor antagoni sts,

ET receptor antagonists, and nitrates. 19. A

ph ceutical conposition risin : . .

t hoPaBtR e soumrPLee i s et i plamacentiont aggptis an and

cl aypatéasiv agehieledtdd fran thk Zroup cormistipanf ftbbekers, calbibm channel

ac table salt .or ester, in nbi i i

onaPHiseeterE g YR EERRE e PRt bebblzonfs BT recptor
phaftsgaiidfdnd alkrateonposi ti on conprising a

therapeutically effective amount of a conpound of

claim8, 9,. 10, 11. or 12 . Of h i d
Cc Bulptise drighpymagiaiot gt eBrR LD AU Rl of g componn
a pha#iness eUuoj dadd 19, @epkptadsutcainacepgablesall ovaser, dy combpination with

pharpaceutical agents.. 21. A method of treating
obég%a%eg%ﬁ%(ﬁc??%%reﬁém&‘ep of adninistering to a

subject in need thereof a therapeutically effective
amaLphhrneteuticat commsition afmprisiag arthérapeutically effprtivé anmemt effe compound
clapm.l 2.. A et ho f i ' ' :

codprE g 1Br 8 At b i P ot i
neecmbihaios oith a phanescapeally satptapleshifienmil pre amsugphagpacgutical
co%g%ﬁsnd of claim1l or a conposition of claim13. 23.

A Aethod of preventing wei ght gain conprising the step

of administering to a subject in need thereof a

t he mgtboit df tradting olessityeciipriengiie step ofafiministesing tarsdbiedt in need thereof

glo%Z@i%ﬁ%%f@ﬁ%%%%%@?gaaz%?g%nglzmléﬁlnle %ﬁ%gl{@siﬁon of claim 13,

treating obesity-related disorders conprising the step
of radethe sftielnéingweight doss cimreising ihe st efthdministesing tea subject in need

t her apeutical l.y..effective g Hon
B S e

of czimildn 24, wherein said obesity-related disorder is
selected fromthe group consisting of dyslipidem a,

canvarcd ShardRind bR AR M A A boutiect i ned

fert
polileeacs b iherapansicadllg stfectis 2ommt ¢fricbipund pfaogim 4 pne ggmposition of
hypgagti%gl yceridem a, Syndrome X, type 2 diabetes,

at Iféf'Bstl eroti ¢ di seases,
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

hyper|i pi dem a, hyperchol esterem a, |ow HDL | evel s,
hypertensi on, cardi ovascul ar di sease, coronary heart

walk@easmssl coronary artery di sease, cerebrovascPCBHUS2004/014036

di sease, stroke, and peripheral vessel disease. 26. A

met hod of treating obesity conprising the step of

adm nistering to a subject in need, thereof

t héemaqbeinftl@@tmgyb@ft:f eigtdddisopders AT ILEANS R0 %ﬁ%amétfsﬂng toa

R dPectRBEmOint B ®mpound of claim 1 or a

ﬁ%%g%$QQ§@HggenPgﬂw ?% %%e nmet hod of cl aim 26,

mhmn@mmmnhédmmdﬁound of claim1l and one or nore

pharnaceutical agents are adninistered as a single
qr%?h%ldt Egl%n 943 %91%111 sQldrE% k-r&ﬁed &gordelr\ i RlBRd 8k the group

t eat | ing obesit npri sing e steg adm ni stering

t acoasisting Péd}tsllpldelnl@ediwlettbre]f gﬂélﬁtoaeSI grélplagst fisgagg: |ggut, cancer,

ef f een%{ruaX gbﬂﬁgﬁc‘ s %Ifeﬂh% &Hﬁbﬁc‘ RA&Qf ostdofitid As’lee% apned b,

treatlng$obe5|t -rel ated
d| Meldmb@eudmpa,lss'ndtgmc Ketype @ glabstesaetheratclaradicidiigesed a
subj ¢ Aol RASTAREGUS 'h%lalnleﬁ{ i éa@&abva\éaﬂar
nﬁ@m?pmkﬂmmggggggg%ﬁgﬁao? ai m 14, S116 17,
18d1seas3: caurmoleat disgase.soingy aﬁw@lsaasm Cfrebwaseﬂér didease, stroke,
trea ngﬁ phyl axi s of obesity and obesity-
rezfr1 St gFgggég?ggﬁgl Medi cament containing at |east
one conpound according to claim1 in conbination wth
at A negi@d of twaemg hlmsmﬁmmsmalthe;stea@é efseialslegng to a subject in need
tically sal Rlm 1 $PconttBBitiOf with
%Sﬁ%ot 5%6(‘5‘6? n%ectlge c alnr%gf {Om?é&rr%lgdgg acturing a oo
nedw&aﬁbnﬁﬁﬁnmmﬁhmamgeminent and/ or prophyl axi s of
obesity and obesity -related disorders. 33.
| canent s acc | A B3 maceutica
‘”“o‘P‘g%‘)rrgi SRREERS ¥ §hidin}iR o6 ?‘l“ml SR A of Rk R Rmaceutica
P@thﬁ%@éhﬁib@b&ﬂ@s a §rgle Iﬁlapna@@éssl db@lge forraulgicapar at | on
of a conpound of Forrmula (VII1) conprising the steps

X (Xl}bleth otftrezgmg o%: qg?%&g'lsﬂif eﬂE Oélpgf dix%llnls)en tooa 4057 need

d theBofa merapqunaam efidctian dmpurg pfa qmmelflpm@fcplqm 144 1 ilﬁ 37 or 18.
with a boronic ester reagent to give a conpound of

FO il ﬁ‘od(o>f<)[reatmg ()%fh&%lé&t?%ﬂ&&éb@f&ﬁg (I?é)step\@%ﬁhﬁteﬁig toa

subJ ect in need thereof a therapeutically effective amount of a composition of claim 14,

15,16, 17, or 18.

Compounds according to claim 1 for the treatment and/or prophylaxis of obesity and obesity-

related disorders.

Medicament containing at least one compound according to claim 1 in combination with at

least one pharmaceutically acceptable, pharmaceutically safe carrier or excipient.

Use of compounds according to claim 1 for manufacturing a medicament for the treatment

and/or prophylaxis of obesity and obesity -related disorders.

Medicaments according to claim 31 for the treatment and/or prophylaxis of obesity.
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Rl and A are as defined in claim1; and coupling the
conpound of Formula (X) with a conpound of Fornula

W@ bodk/108881 R2 X R4 4N i \ QH (I X) wherein RPCRBS20R4014036
and Q are as defined in claim1l; in the presence of a
pal | adi um catal yst, and optionally in the presence of

34. a bapmwgess Or G prspardiion otormppowd of ForfwiarYIIH compiising thea@epy\of:
2004/ 100881 PCT/ US2004/ 014036 R OR3 R2 AICOOR R HH

VILL) 0 R C1-C6)al kyl, Rl, Re,
(Rs’realﬁﬁr’lg%\&g’gg%ﬁugﬁ (3FF$1'§1uﬂ§ ogen or ( ) al ky

are as defined in claim1l. 35. The
process of .claign 34, wherein the boronic ester reagent
i s pinnac bor necggg the base is potassium
carbonate.l g

=

(in

wherein
R is hydrogen or (C,-Cg)alkyl;
Xis Cl, Br, or I; and

R’ and A are as defined in claim 1;

with a boronic ester reagent to give a compound of Formula (X)

O

R1
/@)J\A/COOR
(R'0),B” 7
X)

wherein
R is hydrogen or (C;-C¢)alkyl; and

R! and A are as defined in claim 1;

and coupling the compound of Formula (X) with a compound of Formula (IX)

R? R?
4’2/\{\1 I\\ X
R
L
H
(1X)
wherein

R% R? R* and Q are as defined in claim 1;

in the presence of a palladium catalyst, and optionally in the presence of a base, to give the
compound of Formula (VII)
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wherein
R is hydrogen or (C;-Cyg)alkyl,
R, R%, R} R* A, and Q are as defined in claim 1.

35. The process of claim 34, wherein the boronic ester reagent is pinnacol borane and the base

is potassium carbonate.
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