WD 2004/ 099171 PCT/ US2004/ 013700 Substituted Am no
Carboxylic Acids Cross Reference to Rel ated

wappi4ioegt7i on This application clains priority PComsko®013700
Provisional 5 Application Serial No. 60/466870, filed
April 30, 2008ub¥biehted RniReOtROpSkEi hel8idy by
reference, inits entirety. BACKGROUND OF THE
| NVENTI ON Field of the Invention 10 The invention

relates to suwBski halk &k car hoxyki G 8¢ Mso @G e ir €
speci fical |l y To such conmpoundS that are-useful in the

t r eafthe At 2891 SSAIEME LR 1ME oRET &% g ToPMsUch . Provisional

5 MIeLERLbLI €s-A8 Rhesiol ) ecdYS! | Pi1dRIMARri1 30, 2003, which
hyper coagul ati on, hypertension, insulin resi stance

ignd ncexaPryted heggin &Yséaﬁérwmlabettés)ant%ety
obesity, diabetes, immunol ogi cal disease, bl eeding
di sorders and/or cancer. More speC|f|caIIy, it
relates to such EHEBEEAERD @ 4R N5 A
AR LE DY PF L& Joyr osi ne phosphatases (PTPs), in
1%ﬂ%%11ﬁ?ngﬁéoﬁg¥n—ryr03|ne phosphat ase- 1B ( PTP- 1B)

10 whicﬁhE51aV¢mgﬁnn\n§La§gal990$ubﬁtIﬂuxeﬂnsakanEhtb acids and

ti \Y; .

A PPRER LT, 8 R B B R Blerupafial 1 o
EﬂaatmenVenf|$yndnﬁn&tés(cgnaletaa§<1ﬁ SMGheabnycm@ﬂlties as

GBS gt S| ol Sn LA AL AR BLLBLSR! snsuni

ﬂeﬁnssaneephmﬁpiﬁﬂdxm@st@rbeartad;ﬁeéaanahﬁ diabetes),
ne_or i.ntrac
15 T narr e AR PTpate R AT o DA g g sraers
arefflratanyepr acessepeciEisahey, et alelat299to Seilentepounds
401- 406 ei osin phosphat ase- 1B
EREoATR) CTRUBE S CPLTIE STy B T RCPACEF| R geonatases
@ﬂm@eln;nmbafﬁnduiaﬁ%aranélnnt@hund&n@haﬁphatSSe¥nB (PTP-1B)
ﬁgyg ous human tlssuesu% arboP u et ? %8? Proc.
15 AR ARSI Ve USRU8658552" 5 48t 3R, 19Rig s
20 Reseptay §aﬂhw£¥ﬂand—lmﬁ@bﬁ@@4iﬁgﬁlﬁﬁLsBﬁE&USQD@ﬁ/013700

Description of the Related Art

This invention relates to a class of heterocycle

substituted carboxylic acids that are inhibitors of various
25 PTPs, in particular PTP-1B.

Protein tyrosine phosphatases are a large family of
transmembrane or intracellular enzymes that dephosphorylate
substrates involved in a variety of regulatory piocesses
(Fischer et al., 1991, Science 253:401-406). Protein tyrosine

30 phosphatase-1B (PTP-1B) 1is an approximately 50 kd
intracellular protein, which is present in abundant amounts in
various human tissues (Charbonneau et al., 1989, Proc. Natl.
Acad. Sci. USA 86:5252-5256; Goldstein, 1993, Receptor 3:1-
15).
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Det erm ni ng which proteins are substrates of PTP-1B

has been of considerable interest. One substrate which
woasr4awouased especial interest is the insulinPCT/US2004/013700

receptor. The binding of insulinto its receptor

feSUbééemiﬁ%{qO%% hgﬁxké{ﬁsorar%f B8t Pa fOHBL A pTHIIE has

causes activation o e Insulin receptor tyrosine
biienasé, cos tleptidsphiotgrasies Quire sylsicsate| wWeidh fas aroused

recept or. subst r at, RS) .. DL Of.ei at- propagal e dhe s
SPRSTEFR Y ghal | ﬁ% é\%‘gn%n%ir)%rﬁef}%gg&nst reamto nediate
inssabhnts ivariemeptbiroregitias lof feecphogphSeplarian of the
al ., 1996, D abetes 45: - ; '
dPH‘SlFeljg Hong l%spesofacﬁig-%gég%nlg’d@t h(g ?ﬁgldﬁn ?%%: pto%;JI in
tyirbeane Seehaysacondtichc bedsphatyitetds dhe Batiowsfaragdn

GST) fusjion protein,of PTP-1B .that [ - -
RGERE P T CHE PTRrol BPEST a1 16 Bofar ROAr F i Pt
sGahallyhgcarént i rachieve dowhsisrdhn fausimedipt et Bigsnas' s

able to bind to the_.insulin receptor, as denonstrated
By 1P Bb???qjycatlo e%lfg&gﬁi‘tate the insulin receptor

fromgpeliféedar ecapbar, pieparat i4ams380d1880m Wimdle ")

cell |ysates derjved.fro | s ex sing the insulin_ .
LB L RS St ST eginpt. Fbute S B3] Mgty MR in
A 0205031 20508 ised edoamylicatinadien§ -t eahat e oake e(GST)
PTP- 1B neutrali zi odies. intar

: ing anti at 3
THEBRRORRSERI T ©F P dPeCbRbe s 4 MLk MBbayLeR i1 ke PTP-
16€lda3 a1 98 Uk t @6hnd h amlicheugRSEaf1A2%eang 384G tive, this
respectively, in insulin stinulated DNAP;XN hesi s and

255 19RO BERGE HYTFHOSHS £ Pkihake H& ivrty IR hstFRP:: 28

JBEERECR t c@ULPPNAS RIANY k3t EONp 2ok d iNSitlel Bhe eCePEDIN
substrate-1 tyrosi ne phosphorylation were i ncrease
TECEPARY QFGmeW¥ﬁf%QQ5§§€€P @rygre3q¥q;ﬁgns and from whole

&t kigzg)étlega@éﬂix%ﬂ ltSomTBe1 28t dhodydieadedecehdsi Al so
showed a 57% increase in insulin stinulated insulin
ree@Fesr 30 ki nase activity toward exogenous peptide

SUbStA?{x%ﬁse Kepnedyo £t @l 51d99%n¢i €70€28883-20508 used
1544-1548 showed that protein tyrosi ne_phosphatase

PRl iLoadingger i EnoeggraPer - nqyigalagipg pantibodies
S19nali.ngpag W@aténﬁd leat Engrh gl ddahichi ber endf ant Mty in
enzynme are beneficial in the treatment of Type 2
the cells resulted in an increase of 42% and 38%,
respectively, in insulin stimulated DNA synthesis and
phosphatidyinositol 3' kinase activity. Insulin receptor
autophosphorylation and insulin receptor substrate-l tyrosine
phosphorylation were increased 2.2 and 2.0-fold, respectively,
in the antibody-loaded cells. The antibody-loaded cells also
showed a 57% increase in insulin stimulated insulin receptor
kinase activity toward exogenous peptide substrates.

Kennedy et al., 1999, Science 283: 1544-1548 showed that
protein tyrosine phosphatase PTP-1B is a negative regulator of

the insulin signaling pathway, indicating that inhibitors of

this enzyme are beneficial in the treatment of Type 2

~-2-
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-2 WD 2004/099171 PCT/ US2004/ 013700 di abetes, which
appears to involve a defect in an early process in

wonesaloosi7si gnal transduction rather than a st patwse@i/013700

defect in the insulin receptor itself. (J. M
dfeeksky, Wdidh dﬁp@w&y,tR:uRmﬂH&nmydeBecBrihlamled&ly

Matt hai ,and 5 R. Fr i denbe

PEBLPAR af SIS BT FRROT o CRAREE Pt 2
sﬁ@ﬁctﬂﬁ&lllcﬂbﬁ&tﬂﬁl naenhe ( Typel 4d )rdedélpabet £8se(AM (J.. M.

.. 85: Su . DA, 105.) A dru i ro
o R oy SSAEY  whai B M G vor B bhehn gt chai and
cver rradidienal, therapyiofs)NHDRM1usnag ﬁélclszl&tm/sirdﬁ eas,
which 10 do not alleviate insulin reS|stance but
1Pﬁ§§éﬁdr%%"e¥§§t & MpYOnT HFEHG HFPEREGRF n (E&RS etllon.
dRagabeet adm(200Bedl. 8Bi obuphemnd 786425 . #0283k hat
showed that PTP 13 i s . involved in regulating platel et

igpgPEgat 1 MefEES1FARL BY t1H-bhapepseBeEah qvantages

oReedt eh@d: {éhald dhavapanoeffasiv o 1hl e@dwanﬁ@@a@er which
and cardi ovascul ar _di sease. Ronsicki et a

dgr RAL BR bEHEA CRiiaHY $1 41eg 9 tanss. byb) 18abeRA qqmenﬁete by

1BERehs18d rucduirial lkkcapdidunctional Iy very simlar. A
PTP 1B inhibitor is very likely to also inhibit TC 20

PTP. Rag#nhotkatt GPBhe? TEFRP Jér8 gr8déebs 40923-32)

sBB&BAt YRe: Wi 15 HRak K EL +daTune xfegu%wﬂg 941 ken et
al ., 1997, J. Exp. Med. 186(5) . nce,

ADAKPBRE D915 OfHGEFR 1 BREHRL HEOTpraldiPgP 1BoCRmHbIRTSPECPER to
ndfd gRdutale 'Mﬁ%a&?ﬁ%%rdetr hagqab§PaPORLcular

denonstrat ed t hat i's a negative 25 regul ator
dapepeptin signaling (Kaszua et a

Mbl Celihs; BAQGT 170l 0gY, 319C5A13jc9—g13{%§he1%00§2%§(1§? 418 (1

deficrent mce shOM/en ance otency for
Spepshaved Suipries £TPf @@dstrm%ﬂwa(l@breﬁgd émnqilonally very

Developmentaly Gl |21 407: 503, 2002}, Thus, Loy q%gjgfﬁt c

augnent t enefici al cts 0
PGR . f obdknanlake, dfodize Wt gitP roege atrpdncesmdh phenotype with

%?Pé’%' gﬂuﬁe” ARLTRLL ! Y] Al 2.a0d T epddn resigghang 4
186(5 683—53). Hence, inhibitors of PTP 1B can be predict
to inhibit TC PTP and modulate immune response.

It has also been demonstrated that PT—PlB is a negative
regulator of leptin signaling (Kaszua et al.
MolCell. .Endocrinology, 195:109-118, 2002). PTP-1B deficient
mice show enhanced potency for exogenous leptin to suppress
food intake (Cheng, et al. Developmental Cell 2:497-503,
2002) . Thus, inhibitors of PTP-1B augment the beneficial
effects of leptin on food intake, body weight regulation and
metabolism, in normal individuals and leptin resistant

individuals.
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-3 WD 2004/099171 PCT/ US2004/ 013700 Therefore,

inhibitors of PTPs, and inhibitors of PTP-1B in
woaodsiooul7ar , are useful in controlling or treaPCn®S2004/013700

obesity, syndrone X, Type 2 diabetes, in inproving

gl ucDser¢ bbmer,anedibitans oM HTtﬁsr owndginhsod fors of PTP-1B

sensi tivi in patiep r eof
lgo%gﬁnauf%re aipsgsuse Jf %%ggtllﬂg 89 % é&fﬁ& IObeSlty’
sohlesme TR, rthijeatzedldbseasses,n smplroasnghglmazaasa& rtmiteraote,

aLalam:er neur.ode ene ative d| seases,, 1{)n‘rgnol 0g i.cal

ilent 1n need
and

s OF dEPRECHIR 4T ands%résr ovadc ifaP bt S8 ters
thBeeof k@ucﬂQ:on@o\A@dEOé)ﬁé wgsbmslamusaoeﬁé&b&@@r
Summary, of the Inventi n In road aspect
CPH\FEH#W e desele h‘—’éte%aq‘?‘ﬁe&ﬁgg 0 (f%r?ﬁjpca g Fpeatment
oghewAche) oveuftgeneent i ealdiseempesi tinnnso Lognte i ng

t he conpounds and net hods enp | o such conpo

P EOTDRe I S St AeCE THHT SR 1GF i ABErecs, Bffofhe
1gancer. The invention provi desconpounds of formula I:
R20 R21 R22~ ~(Y'-CO2R1 @ L4\ At2 ~I N Q-L3 R23
RNIR7 6 (I) 10 and pharnaceutically acceptable
salts thereof, wherein Rl is H Cl-C6 al kyl, phenyl
(Ad-C6) al kyl, or C3-C6 al kenyl; R6 and R7 are
i ndependently H, Cl-C6 al kyl, aryl (Cl-C6) alkyl,
(Cl-C6) al kanoyl optionally substituted with 1 or 2
groups independently selected from am no, nono or
di al kyl am no, 15 -NHaryl, -N (Cl1-C6 al kyl) aryl, and
C2H, aryl (d
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C6) al kanoyl, (Cl-C6) al koxycarbonyl,
aryl al koxycar bonyl, heteroaryl carbonyl, heteroaryl,

woebt@roogcl oal kyl carbonyl, -C (O NH2, -C (O ptiHUS2004/013700

(C1-C6) alkyl, -C (O N (C1-C6) alkyl (Ci1- C6)alkyl,
-C (=NH) NH2, -C (Wt@#yOEfCIheelavm@nn NH C (0)
ClC@ZQ S a the cyclic
porti gns ?)Jfgeac%Sp §ft %éeag%{f/een%\fr%g{ gep Cloé)nﬁaf’?gs tie
wpouintat efl fwiiulh (Z) Shoen bdﬂ.cgf,omarmhaéuﬁicﬁal

L otr AP e TR Y FReplad Snoving

sg@ﬁabmppumﬁs( Cl= COmpaksky ﬁo:(lé:hroa-)healtw&atmbﬂt oat kydlaeftes

%151{%?' koxy, R8 is H (Cl-C6) alkyl, aryl (Cl-C6) :
ary (Cl- C6) al kanoyl, wherein the aryl group

i's opt i OoTted | jnvsugbint predi ddddorpbun@d af kybrmQk &4

al koxy, hal ogen, N2, Cl-C4_hal gal kyl, or Cl-C4

hal oal koxy; 30 R20, R21, 520 d R23 are

i ndependent |y sel ected f12om ar yg‘é TGRS, aryl al kyl ,

hal ogen, al kyl, 2 y WO 2004/ 099171
PCT/ US2004/ 013700 NFf (al- CB) alﬂﬁyl N (Cl-C6)
al kyl (C1-C6) al NH ar vyl , Reg (C1- Q4)R aI kyl -aryl,

-NHSQ2-aryl, -N (O - - Caal kyl) SCQaryl, vher ei n t he
aryl group is optionally substituted with 1, 2 3 or

g I n e t al kyl
PRI T B L AORRBTAREE h vk Shefor? cat®
Rhalodl kaxy¢s 182 kiyd , apheng] (G.0C (dleyd6) cal kyle, alkenyl;

kyl R (Q 1- C4)al kyl
R ECH SRR CHey s 18 naraL (e Py
al kyI(ClGCG ﬂkélﬁyl%ptabhyllly siisliCkedl kyth,1 &0 2 groups
-C2- al ke k
-C(O} penégq\,étlm%e %fged q_éfm} §m121€€1mé33 % Kiﬁalkylgmlno,
(0) kNP)Iillﬁﬂl CAN (&ﬂlkw -a,lkyl(é?&ym)ar%illcgéﬁsl Ef(@l((h' -
a OX -
a1 e bt op (G Ry “= BER e oty ey A Ssbony L
(C1- %e:ﬁiéﬁﬂlﬁ@rbalYEL hé&r@b-z@@ ah&h’ér&ycloa(l@y’l@é}bonyl
al kyl - f(% C4Lq é or {3 C%;éalk yl - NRN-
(C1- 3Oy - 1[/”C I\?W&wesgﬁ %N Grlesy ki - or
hydrogenkyl, —C'( NH)NH,, -C(=N-C(0)C;-Cs alkoxy)NH-C(0)C;-Cs
alkoxy, or -S0O;-aryl, wherein the cyclic portions of each
of the above are optionally substituted with 1, 2, 3, or
4 groups that are independently halogen, C;-Ce¢ alkyl, Ci-Ce
alkoxy, NO,, OH, COH, CN, C,-C¢ alkanoyl, NH;, NH(C:-
Cs)alkyl, N(Ci1-Cg)alkyl(Ci-Cs)alkyl, haloalkyl or
haloalkoxy;
Rg is H, (C:-Cg)alkyl, aryl(Ci-Ce¢)alkyl, aryl(C;-Cs)alkanoyl,
wherein the aryl group is optionally substituted with C;-
C, alkyl, C;-Cs alkoxy, halogen, NO,, C;-C, haloalkyl, or
C1-C4 haloalkoxy;
Rzo, Ra1, Raz, and R;; are independently selected from H,

arylalkoxy, arylalkyl, halogen, alkyl, OH, alkoxy, NO,,

-5~
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wherein uis 0, 1, or 2; the A-ring is phenyl,
napht hyl , isoindolyl, indolyl, pyridyl, 20 thiazolyl,

woyoiqmoyll, benzofuranyl, benzim dazolyl, or PCT/US2004/013700

1H-|ndazolyl each of mhlch i's optlonally substituted
wi t hNH, NH (G- Cdramy@r,omﬁlmaalayé ¢ﬂ‘r@eb&lﬂd§@m INg-aryl,

G PGl S e R TG G S
(O - @bFraikythg @'m:y@epraupyns @g&:@naglyheuegoatwed with 1,
(Cl- @4)36" J§_¥| ag;a ps %EXL:] )f( n%e#enléik%%ﬂ)yrgh 5| §{l¥yl C1-Cs

het er 0ar y! eac
subseilkeked Nakdgen, RH, 304, @rCh myriloapiyl hat,-car e

|ndegg@g al koxycar bonyl, C1-C6 al kyl, Cl-C6
koxy, ﬁﬂ%&%@ Cl1- Co alkanoyl Cl-c4 hanaIkyI

1@11@4a vl o@l—ksxycs BERy1 NH -(GZL Cﬁ))aladyﬂy-lo N- @m&)@ab

al ky 5) a I alkanoyl ; Q@ is

and éﬁ%ﬁ?l &Eg(% aEF%g éVV| optlonally

Isubsta thared -WCtICd alRylen- 3 mam@sc; hakyare- (c;-c,) alkyl-,

and “6" VD SUNH0501 7 BET) USSTI4) DASTOT- v H P ar e

indepﬁﬁdéwbty a bond or -(Cl-C4)alkyl-. The conpounds
and_in_particul ar

L TR Al O B b Bk e e G (O -

PTP- ( —1:8 a;o]t}e]fe,r ald,ycy eaautlehs}-un Lohiddi 4108k d\}prJtltﬁ;etalk 1-,
| at es ha

enzyr [ ntion, a i ncludes_interne
are u eq“ul ?ﬂ(yﬁ’akl n§ P #1 Cormpoarsl of 1He-FnvekeioR (O
The ¢MRnelixgn - @I-so pa:p\u491§§kﬂ1afamce(@ﬁl@4ala1ky1- or - (Ci-

conp r|S|n a conpound or salt of formula
@BSEkV ag?N érmaceutlcally accept abl e

carrwmﬁreﬁﬂﬂRyeﬁépréggﬂf@aqt of) adicl et . n fheJavent i on
furtéh%gfrOV|des met hods of treating di'sease such as
di ab 15yndPofre ¥, Tarfder, immunol ogi cal disease,

théepding dissphdeys, pmarAi, o\f.@%QHJi@Iyij' Sﬁﬁ'ﬁﬁyjln Byg'lsdyl
patient in need of such treatnent, conprising

adni R &g P@rlmhéybaf@%ﬂﬁoﬂﬂréﬁwbouh@ﬁ%ﬁmldazolyl, or
phar tacewdLakhy cacaept apl & rsalst oBf::Lonally substituted with

1, 2, 3, or 4 groups that are independentl\‘y, halogen, C;-
Cq alkyl, C;-C4 alkoxy, C1-Cs haloalkyl, C;-Cs haloalkoxy,
NOz, NHz, NH(C:-Cs)alkyl, or N(C;-Cg)alkyl (Ci-Ce)alkyl;

Q is -heteroaryl—(Cl—Cg)alkyl-aryl, -aryl-(Cy-C4)alkyl-
heteroaryl, heterocaryl, or aryl, each of which is
optionally substituted with 1, 2, 3, 4, or 5 groups that
are independently alkoxycarbonyl, C1-C¢ alkyl, C,-Cs
alkoxy, halogen, C;-Cs alkanoyl, C;-C, haloalkyl, Ci-C,
haloalkoxy, NH;, NH(C;-Cg¢)alkyl, N(C;-Cq) alkyl (Cy-Cg) alkyl,
phenyl, C;-Cs alkanoyl; ’

Q2 is.and H or aryl, wherein the aryl is optionally substituted

with 1, 2, or 3 groups that are independently C;-Cs alkyl,

C;-Cg alkoxy, or halogen; and

-6-
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formula I, or a pharmaceutical conposition conprising
a conpound or salt of fornmula I. In another aspect,
woOheo#imvient i on provi des a nmethod for 20 i nhi bPCITMS2004/013700
protein tyrosi ne phosphat ases, preferably PTP-1B,
Ycanpr ¥'Si ame adriapesiient g a hdel apeut(cead)yirfiecti ve
anount of a conpound of fornula I. In another aspect,
the invention provides a nethod for treating
et abne | condictiordess fetnailed It Bihdsid iPTPECShSd AICQa@Eicular

25_hypergl ycem,a, conprising admnistering to a
tﬁa??éh{Bi n%%l@ean%?r ‘ﬂn}ﬂ)ﬁmt P”ég]flr'@l?ﬁ A 4REr apRRfiicarlyy PTP-
1ef f peéfaalARDBEUDE s ain GORRBUATbOfof @RBULR Yme The

i nvention al so provides the_use, of a conmpound or salt

accoraf ngP YO HSFGECl 1R6HutRe Rifiscigresofhat are useful

iAeAbR 8PN hd Pomp3UnbSeot Neid EakicRgighabet es or cancer
or other, diseases related  to PTP. The invention also

provigRsIHE 398 B SPrRPAFiGR therMeefpblrris Impogétions

cohyentieh andrbaninber S8 B S8l P INPSE 1ecast one
met hods. -7 WO 2004/ 099171 PCT/ US2004/ 013700 The

PRATBREF O A ldy BFEFPERRL etdderan8CLveposiadisyantopr
geopbhpati on therapy of Type | and Type Il diabetes. In
these enbodi nents, the invention provides

f or ntirat 1B tare fprBrracERvides reRbeds t9foriseaadngel |

d2ge8BL hads, fQr dik8atLdd S xandadyde, |l di-ahelesa:
with the conpounds of fornula | plus addlthngl
désRpdundst nFedi EaRRPTS @y diegdilovedcimnutiscaget anl a
pQ@kQME,iﬂ]ﬁé@%sgfe§989|E@%ﬁéﬁeﬂ%ﬁec %Ef@%ﬁ#ﬁaédyiist ring to
I nvention can conprise treatnent nethods Tor Type F
thAdPaypRNL |19 coimpbeneésonrearmaveus o rpbindscaspfabrleubalt of

r4rul d | . L her L y-effeaective
Bl o Sphdstd Qul S CRABHLL R0 VoAt hton
compalrdraratsiales efibdbdimelt sL. treat nent net hods of the

s o STt EPet e Yk X Ert e b B A TR R, 5o
iphaki iy lrosee ihet gios Ton qdnwispaat byes sipnd feamédys PYrors,
comprising administering a therapeutically effective amount of
a compound of formula I.

In another aspect, the invention provides a method for
treating metabolic disorders related to insulin resistance or
hyperglycemia, comprising administering to a patient in need
of such treatment a therapeutically effective amount of a
compound of formula I.

The invention also provides the use of a compound or salt
according to formula I for the manufacture of a medicament for
use in treating diabetes or cancer or other diseases related
to PTP.

The invention also provides methods of preparing the
compounds of the invention and the intermediates used in those

methods.
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15 together with a therapeutically-effective anount of

said additional conmpounds and nedi canents. -8 WO
waQoe99171 PCT/ US2004/ 013700 DETAI LED DESCRPETIUSR0@H13700

THE | NVENTI ON I n anot her aspect, the invention

mfeoxmdestmnp@wtd@x@fvidfe@r mtiBods aand .cempos OAPEE drof

fo nulg v erein R6 and R7 ie |ndepe%dently H,

FRY1 SRpHRRY 05 ExPEs) aPkylvPe SictieBetfkandyp these
@pddanahty, Stb&bétlﬂ\ﬁétn&tdow phodidds Z@FMUBSions and
|ndependentI¥ sel ected fromam nao, nono or
RPETRGFRRT 7Dt CAOMGFHERPRS - - ?\F(‘G”C@Salmﬁfliﬂ?d%r‘;ﬂ’f thegting
196%HT phenyipd A1 CAkalkkanoyi th (e Colbmpbkady Ca¥ biptlula T
benzyloxgcarbon benzi m dazo] yl car bonyl ,
ez Gt h?ﬁl%%r%%'l%ﬂundfoa?@r‘é?@%c@%&ﬁyﬁs disclosed in more

detiaazobyh 6mr bowlchels@d@lnwbaﬁra&wl ‘theP¥etH¥ls of the
pyrim dyl, norpholinyl carbonyl

%WE@%PB G r@ﬂ%lﬁ@nweat:ﬂ%wepﬂm%ﬁ PTST'Er)li orarde Type

12 ARYE e s PYREF B ZHRY LeREBAANY . o REMUALNY! 2L bAu1ated
pyrrolidinyl carbonyl, pyridylcarbonyl,

Whaéolﬂi}%%ﬁawallys efeerg vargount eé)) S{H (@ digg)enal
c@ﬁg%lunds Cal(tc@)mé&l(cgne%)s al kyl aitgrna@)v@l g%.ﬂ)@dll‘gel{té\“)

Cl- G4 al koxy) NHC (
Q¥3@@%?nt @Eﬁmﬁhé@ﬁ th@rlnEﬁchapﬁﬁﬁyﬂymﬁeie@@ﬁt?ﬁpe 1T
L¥elkkes PO d;@f&@ a%lﬁ@gergéléﬁleofa%\ée lﬁognem MAldNings of
substitute 2, 3, or 4 groups that are
foydependent | @mﬂmhez@l@lc@:cawqmtlm ghnal temepusly or

alktpgfI %%%h%ﬁs E?Efﬁ%%ﬁgﬂ%i lU@QEE$¥§ ﬁ%?oa Kyl

adldlcio@al hmrmmw andntdedgl tamergenzof ur anyl -
(C1-A4)al kyl - phenyl , -pyridyl- (Cl-C4) al kyl- phenyl,
- di benzof uranyl - (Cl1- C4) al kyl - phenyl, indolyl-(Cl- 25
C4) al kyl - phenyl , benzo [b] thienyl-

(C1- A4) al kyl - phenyl , -phenyl - (C1l- C4) al kyl -

benzof uranyl, indolyl, phenyl, benzo [d] [1, 3]

di oxolyl, 2, 3-dihydrobenzo [b] [1, 4] dioxinyl,

di benzot hi enyl, indolinyl, benzofuranyl,
benzi m dazolyl, or dibenzofuranyl, each of which is
optionally 30 substituted with 1, 2, 3, 4, or 5 groups
that are
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I ndependent |y al koxycar bonyl, C1-C6 al kyl, Cl-C6
al koxy, hal ogen, Cl-C4 hal oal kyl, Cl1-C4 hal oal koxy,
wolio4/0b#17¢ CL- C6) al kyl, N (CLl-C6) al kyl (Cl- Copcaiusyios/013700
phenyl or Cl-C6 al kanoyl; and -9 WD 2004/099171
PCT/ U82004/ OJEBJMQEDQEEBSRI—P'DIOIDIW])II}LE INVENDL drer
des_conpounds .of fornul

t
o, o 8 A oF “Por WFAL 1 OR E GABe nopaP Ty of

f@]mﬁﬁaattkyl,,lben,zydqmpmnabl eyf f&ri2?, TRRIheRR2n ANd

i ndependent d fro benz on
fionn01 & FogBHebtatdat Rl 1 Tl SakYEs BRRORY(CL Ro vl
“:12, CL\IH:‘& @lké%:byaky&loﬂ\dil(lg}ls%)stﬁﬂé%d (vﬁl‘hcﬁ) o@' Kquroups

ar en

(G- SRR TS5 e S PETR 77 1 PRBRy PY o b gmino,
opt i eNaEbh¥niD, S-ll‘bﬁ‘_tll—tytﬂdcy\llﬂ)hl?ryl gnd 0.9 AhEhPUERS -
t hat are |nd dently C% C6 al k Cl- C6 al koxy
hal o§erfL }ti‘—IP Clrfi6>c?1 %’I%%?Wnylclbéﬁzﬁé‘l”é‘équl

the Behtmgldézéﬂyﬂbémboﬁ§mhtB&ﬁzoﬂﬂ@éd&lbarbbh?20|y|
yrim dyl i soi ndol %,_h i ndo] yl, benzof uran
13

0 .
benz it HF 8&¥bFARCBH /1 sowd%\afmﬂylea&ﬁde%ymmmyé
opt i gpak byl s ubstinikad %Eﬁhéllréalc%;rb@h gr OUDS t hat

are 1 ndependent |y, hal ogen al k

al ko%ylomr@mﬂaw&aawwnya ml%@éwo&ésayl Sr@zdlqwie-

NH | Ky e @iz | kytho et St 56 o L2
(o sl g o
(R8) p@f(@ildlre:\élqarmn@) amwylcarb@eylupyaﬁwlylea(r@pnyl,

N (R8 wher
(c(1 og(o ?”ﬁiu , CSEZISB’@C ﬁcfﬂa lc]és‘%u kangglhfwé/\h%?g@ﬁyi he™

phenyk! &fedps -&reNBptionalCl (fN- S (B5Ei-Cut REKAMWANHEC (9) C1-Cy
3, 4a195x§3 areupsnkthgt arsze écﬁd ngmw 'Wéﬁege ff‘ltﬁ\é kég}cllc

Cl-&A4 al koxy ha ogen; - C2 "hal oa
Cl- C2ohhl oa$ kQﬁ()Pa@n@fLBhﬁsalaD'\tﬁ)Wdf,e Op(:@@n@-)y substituted

al kyl3 6, 1 C} (§:Ld§4h EBM%S théé:gf§4ln§%§¥£dentl h 1ogen,

(O . In one aspect, ventl on provi des co un
of C1-Cg alkyl C.1-Cg alkoxy, NO,;, OH, COH, CN, C]_ Cs

alkanoyl, NH;, NH(C;-Cg)alkyl, N(Ci1-Cs)alkyl (Ci-Ce)alkyl,
C;-C4 haloalkyl or C;-Cs haloalkoxy; and

Q is -benzofuranyl- (C;-Cs)alkyl-phenyl, -pyridyl-(C;-Cs)alkyl-
phenyl, -dibenzofuranyl- (C1-C4)alkyl-phenyl, indolyl- (C;-
Cs)alkyl-phenyl, benzo[blthienyl- (C;-Cs)alkyl-phenyl,
-phenyl- (C1-C4)alkyl- benzofuranyl, indolyl, phenyl,
benzo[d] [1,3]dioxolyl, 2,3-dihydrobenzo[b] [1,4]dioxinyl,
dibenzothienyl, indolinyl, benzofuranyl, benziwmidazoclyl,
or dibenzofuranyl, each of which is optionally
substituted with 1, 2, 3, 4, or 5 groups that are
independently alkoxycarbonyl, C;-C¢ alkyl, C:-Cs alkoxy,
halogen, C;-C; haloalkyl, C;-Cs haloalkoxy, NH;, NH(C;-
Cs)alkyl, N(C;-Cg¢)alkyl(Ci-Cs)alkyl, phenyl or C,-Cs
alkanoyl; and
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30 formula I-b-i, i.e., conmpounds of fornula I-b
wherein L4 is - (C1-C4) alkyl-, -S (O u-CH2-, or -

wOCl40M17al kyl -S (O "- (Cl-C4) alkyl- S (O "PCr@2004)13700

al kyl; and wherein uis 0O, 1, or 2. In another aspect,

chssnnmanphenyerV|des conpounds of fornula I-b-2,
unds of b wherein L

00a DT B FARESG04F 01 3706, BEOkF Ry Aorsoags ca?

fakkaxy fr]b CA & kY lcompoGhdd -6 falraylla, 108, He4n |,

al ky| - . In st|II a ot her aspect, E |nvent|on
pr ov&désg Eonpaurrd kst 1 oF i a Proe3ly conpounds
rof, fror, e, larn \Magera&l& ihdepsnadntly @b—l@é):e§| kydm G ( 0)

-, Cl1-C6 al kyl - - (Cl-4 aIkyI C C1

al ky]PenZﬁrOXAy éfn@()l abﬂjy?g N1 6 aégfy)lm 9% G- g alkoxy,
whergo)) RMN,, rmrcﬁsemﬂﬁy@l ®G), at kyhkor (bydpgen1 | M-
yet anot her asgect he i nvention prOV|des conpounds

of foF¥id & (Gag! )alé‘iyl GG%OUWO&CEB?HY%Q ™ G&n4 one
of 1fitgpr @Uzﬁﬁehyp drhebce]l,n knb- %hel‘?}; IQT\% \&@eBFtﬂonally
enzof u

the A- r| n i soi ndol i ndo ran
benzFHR g“dﬁﬂd wafhy i %/nd%vzé%ryl‘L €§€Hp%ft%ﬁ c”ﬁfei s
opt i pnaddan el but@d sk, lc1 %,5 aﬁm@y ﬁa%&ﬁs dipatyo,,

are independently, hal ogen, Cl1-C4 al
al ko%y C2Cie ke Hal loalkyFs h@ipélkﬁ}aﬂ’bal koxy NC2, NH2,

£ A iql-lrl% iB)prahkyl nQ]%h{Hly(lC]- 172k agh kyt n{Lls10R), @lylfﬂnldyl

her "aspect, A'ring 15 unsubstituted:

yet aﬁ@ﬂﬁ@lﬁsfpéélddb’ﬁe Pﬁ%@?ﬁq@ﬁlﬁno@?ﬁéwt@#ﬁﬁwﬁdsor 1H-
of f@ﬁ&é&@l}h’ Cea!oh ofgwhlEH@%oﬁ‘éL@?&dé@lgsE&% QA€n 1,

of formulas I-b, |-b-i - b- -b-3 wherein, the
A-ridg 3s 20 ﬁo;@rroepgols thit azee wnde@nenéynth}'dylllalcmqh 61-Cs

whi tht

grloa%%kfjhalt[& g‘réga%in}yeﬁéngznat:ql lﬁg?gﬁ%%fen]c %?L %110%] k%f(y'

Ci- o&om RBy  NEICOR: el ladl ke, NCTs(Ch) by b k6xya L NG,
Lg(% %19 | 0B) ( @lt %Hl 1N (-QIC %\a@k?il—logpl—'N(Re)C(o) - (Cy-

n anot her aspect,
unsu@ét |atlﬂ$§féd, 28CH |¢4Stalky1aﬁdph§KRa)spemerehe

compBide Mac oot trig Ehr A A St O Bhar s ey e
| -b-i, 1(h92lkan@yl£NWHeneam thhemh&nyﬂigﬂdng.are optionally
substituted with 1, 2, 3, 4, or 5 groups that are
independently C;-Cs alkyl, C;-Cs alkoxy, halogen, NOa,
C1-Cz haloalkyl, or C;-C; haloalkoxy; and
Lz is a bond, -(C;-C4)alkyl-0-, -0-(Cy-Cy)alkyl, -(C;-C,) alkyl-,
or C(O).

In one aspect, the invention provides compounds of
formula I-b-1, i.e., compounds of formula I-b wherein L, is
-(C1-Cy)alkyl-, -S(0)y-CHy-, or -(Ci-Cs)alkyl-S(0),-(C1-Cq)alkyl-
S(0)y- (C1-Cy)alkyl; and wherein u is 0, 1, or 2.

In another aspect, the invention provides compounds of

formula I-b-2, i.e., compounds of formula I-b wherein L, is

-10-
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In yet another aspect, the invention provides

conpounds of fornmula I-e, i.e., conpounds of fornula
woO-20h4/00fe1 ei n R0 and 30 R21 are both hydr ogeRCTIUS2004/013700

anot her- aspect, the invention provides conmpounds of.

—fCQFﬁuladHenﬁf,l I, . €Cy- a;oapmmds:lacg@rlddygg,tooany-@;;nam{/;-, or

1 S é l-b-1, 1-b-2, I-c, |I-d, or I-e, wherein
% ﬁ gen -11 WO 2004/ 099171 PCT/ US2004/ 013700

I'n armt bef.l}iSepz&SHhext h@pbeuen&wm;a;re@l\tu@gspgeap@éwt&m@founds
fornul a.l - ound accordlng to any one of

c#bfﬁapgéa Ibb 3. kfié ,1c8onuq ofj fermy a| Igb W%ﬁﬁ%%nnL4 is
Q221+64 aphtwyb op- lnCSfCIG|a|lk§rmobh$r %P@Qial]«t.ﬁac (Cy-

t d r
bhbBha r83@?&@%3%’.«?23&54&o@u%flamagheprebm Ry

ﬂep&ebenﬂsbf@LCk)ﬁlk&I(Br hy@rogeh, or I-f-1, wherein
Y is a bond; and one of R22 and R23 is hydrogen

whi | €% Y@k %%Cf?éi@q SSRGAF ogee NOERLRRROBEAYIEFS @mpounds
o&heaylnaigoz%, inel0 yehpsthdd Aneihehsaspesty ot hR22

and R23 are drogen. |In anot her aspect, the i nvention
forBviLagsl ¢o ‘ﬂi?nds 3P~ or Pl T3, wheseineorpo s ngf is

i hep1or my or pkak b -
1f%o”m|:g{r” cﬁalazl b HPuPargl b%&%lmg&%&i‘gﬁ %%Sg

ipdazrdgl F@azcmqﬁavﬁ?chlss(@pf)mmé{ly Fubgtituiged mith 13, 2,
301 o8 4e%§$h (%Hd% b@ge@ﬁﬁgﬁgﬁd ly, ﬁggggg%ﬂq; ¢ alkyl,

al kyl koxy, hal oal ky

Cnafoaitkexy, @mﬁ RpRo2 NFY Y/ CIC: €5) hallkgllkoxP0 N2, NNHz, NH(C;-
C%;gi %&kﬁl % 7%§k¥§'&¥é>?§&%i§ Cg%?%%é ﬁg¥|aspect the
A-ring gg ugéubsgigﬁte pyri ey

In yet another aspect, the invention provides compounds
of formula I-c-1, i.e., compounds according to any one of
formulas I-b, I-b-1, I-b-2, or I-b-3 wherein, the A-ring is
pyridyl, thiazolyl, or pyrimidyl, each of which is optionally
substituted with 1, 2, 3, or 4 groups that are independently;
halogen, C;-Cq alkyl, C;-C, alkoxy, Ci;-Cs haloalkyl, C;-C,
haloalkoxy, NO;, NH;, NH{(C;-Cg)alkyl, or N(C;-Cs)alkyl (C;:-
Cs)alkyl. 1In another aspect, the A-ring is unsubstituted.

In still another aspect, the invention provides compounds
of formula I-d, i.e., compounds according to any one of
formﬁlas I-b, I-b-1, 1-b-2, I-¢, or I-c-1, wherein R; is H.

In yet another aspect, the invention provides compounds
of formula I-e, i.e., compounds of formula I-d, wherein R, and
R;1 are both hydrogen.

In another aspect, the invention provides compounds of.
formula I-£, i.e., compounds according to any one of formulas

I-b, I-b-1, 1-b-2, I-c, I-d, or I-e, wherein Q, is hydrogen.

-11-
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phenyl, -dibenzofuranyl - (Cl-C4)al kyl - phenyl
i ndol yl - (C1- C4) al kyl -phenyl , -phenyl- (Cl-C4)

wabkbosos9ioenzof uranyl , indolyl, phenyl, indol Payius2004/013700

benzof uranyl, benzi m dazolyl, 25 or dibenzofuranyl,
each mf asbit et | st onak | Vnveitist tplibe@d@étébrﬂpo@'bdsemf

or groups, that are independently Cl1-C6
féﬂrﬂl&%ﬁc&f)o%yll C1- CEMRPRYTS FACBE NG kBx1Y hatd den,
fehmGRabat o) kylh-1G11CR -hal pak kowys, Nelz- M Gle iy, 1o
al kyl, N (C1-C6) aIkyI (Cl C6) aIkyI or phenyl .
PhesYWO 2004/ 099171 PCT/ US2004/ 013700 | n anot her
aspeeh, st g1 1 e 0B spEOY] dse GORRRWAMS ﬁéovp&égﬂc%mpounds
Il1-a, i.e., conpounds of fornmula Il, wherein nis O,
of, fpﬁmuéfrl B:9.L 3 s -2 CHBREUNAS (FoRos)ing| kgl awy ,oneof
foeku®dy BlkYls-1-1(Cl=-64) atkyl -5.q, 5I £2- 6 al kenyle |
or -C(O-; RIis H CI-Cb alkyl, phenyl (Ci'Cd) alkyl,
WHeTesn s’ alkenhyaondinandrenanmt ez afr‘féi |RndéﬁeﬁW@ﬁpB?nH while
L Q@h@kk}{ C1 yarox
£ e écéﬁfﬁdgeﬁ NEP) 1'%!1 en, 096 dh a3 dey. In

alkanoyl ; oxyca
y@ﬁeﬁppél k@?@@@rﬂo@ﬁplectheb@ﬂedhyl @rai ﬁbmyare hydrogen.

het erpa t cl k @)
it exebie e Reyc| op G L N ke
fackpla BF, 1.302- @IO?\POUV\,ﬁ%r@ﬁ reitthercyekinglyrbups fampula I-b

ot | Y ted;pith 1, 2, 3, or 4 groups that
are 88 thjlép%sn tlyktEi ?oggn Cl 4 al kyI Cl- 4 al koxy,

NO2, OH 15 NH2 NH ( kRbs, -C6) al kyl
(C1-C6) alkyl, haloal oaI P{ . I'n anot her
aspect, the i nventjligép und?ﬁmf formul a
[1-b, i.e., conpo for II- %, wherein R20,

R21, 20 R22, and R23 are i fadep& edent Ny sel ected from
H, phenyl al koxy phenyl al kyl , hal ogefls R¢1- C6 al kyl ,

OH, Cl1-C6 al koxy, NO2, NH2, (T (C1-C6) al kyl, or N
(C1-C6) al kyl (C1-C6) alkyl n anot her aspect t he

- wheventi on provi des conpounds of formula II- i.e.,

ncggpgl,mg’s é),f J,o%r%ulllzf_\ I, or Il-b, wherein

each Rjo is independently H, halogen, C;-Cs alkyl, C;-C; alkoxy,
C1-C4 haloalkyl, C;-C; haloalkoxy, NO,, NH,, NH(Cl-Cg)alkyl,
or N(C;-Cs)alkyl (C1-Cs)alkyl;

Q is -benzofuranyl- (Ci-Cs)alkyl-phenyl, -pyridyl- (C,-Cy)alkyl-
phenyl, -dibenzofuranyl- (C;-C4)alkyl-phenyl, indolyl- (C;-
C4)alkyl-phenyl, -phenyl-(C;-C4)alkyl-benzofuranyl,
indolyl, phenyl, indolinyl, benzofuranyl, benzimidazolyl,
or dibenzofuranyl, each of which is optionally
substituted with 1, 2, 3, 4, or 5 groups that are
independently C;-Cs alkoxycarbonyl, Ci;-Cg¢ alkyl, C;-Cs
alkoxy, halogen, C;-C; haloalkyl, C;-C; haloalkoxy, NH;,
NH (C;-Cs)alkyl, N(C1-Cg)alkyl (Ci-Cs)alkyl, or phenyl.

-12-
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25 Rl is H Cl1-C4 alkyl, or benzyl, R6 and R7 are

i ndependently H, Cl-C6 al kyl, phenyl (Cl-C6) alkyl,
wOCm4@08)17al kanoyl , phenyl (Cl- C6)al kanoyl, (CReT@)52004/013700

al koxycar bonyl , benzyl oxycar bonyl ,

benzi In daroihgrcasbeny] | tmﬁwmnﬂéntanylpamtiﬂaé,compounds of

7ol vy rbonyl |ndoI ar ho .
%Q£% f%f%§%%agb§n /1S 1%Ilhlom%r% SITRS | T BBIRFS T
nhnemmrmhom nyle $; s d|0X|de carbonyl

di
B RS AR bkl BRI MR, ey st
pyr aZ{ﬂ:zyICGaatb{mWL— -Gr(Q):(N—Q -C (O) NH (Cl 06)

F“e%ﬁ( E'Féﬁ H-’C@e“ Mﬁy T:)C OS’S SH; b&s.awaerwf and

Rgl&ﬂwRZOé)ﬁé QiQﬂileZﬂanB@HH:UﬁZf@DM@&@hOﬂcylSuQ&&&QUI-&Q RS

ou re |ndependently hal ogen,
‘%I 41&‘% al R ??/ Nee Cs it kaagy L NiCEeE? cb)
al kyl alkd&l(yebx%)ayal kyther(y3k1@Bkyab kbny Gl Hé’o’aeli@b%tthé(kbonyl

or Cl-C2 halo koxg I n another aspect, the i nvention
provi TG bunBst SFoCcHs oGt sarPory i <€ (0) 8Bemounds
of f oramd)aH (s ce)wheye n- @@N(a‘cl tl) dikyanet heh 2agpector

the i nvention provides conpounds of fornu?a [l-e
i . e., XBIBEUhdSYRATHEr MifaCYELIC RIS ﬁrezzp*'ah%{ﬂalezs

are Qﬁ&@tﬁtu&@d'ﬁl@ﬁ'i':ﬁn@th%E @S§§$ﬁpstﬂﬁéﬂ gygntion
provi des conpounds of formula II- ., conpounds
of fOrAARENAPRELY | RakRIY: (Ch= qu aljgpdr ef'yr ds2at 50wy hakd, OH,

or . 8L Ghab ko) gt L s

o, |
al k , or -0- -C4 al kyi %‘121:?'1_ C(f?}%%@%i kli/alll-o.alkyl oF
I'n yétjéﬁéhﬁéy aspect the i nventi on provides
conpounds 15 of fornmula Il-g, i.e., conpounds of
formula Il-c, II-d, or Il- e, L2 is a bond or -

(C1- CM% %ﬂQF%?r aﬁﬁeQE&iQ#aaib@ﬁatiO@2PK§ViQﬂSkenypoun@ﬁ of
prOV|des conpounds of formul , 1.e., conpounds
%@ femﬁu&a &IecﬂndapemﬁEthﬁrS¢leq;edMﬁepeiH LPhery La@koxy,

S ety (55 DAt Bip R 38,
J(Jtmclcq:) aligll - or N Cl Ce) alkyl (Ci-Cs)alkyl.

In another aspect, the invention provides compounds of
formula II-c, i.e., compounds of formula II, or II-b, wherein
Ry is H, C;-Cs alkyl, or benzyl, Rs and R, are independently H,
C1-Cs alkyl, phenyl(C;-C¢)alkyl, (Cz-Cs) alkanoyl, phenyl (C:-

Cs) alkanoyl, (Ci-Cs) alkoxycarbonyl, benzyloxycarbonyl,
benzimidazolylcarbonyl, benzofuranylcarbonyl,
thiazolylcarbonyl, indolylcarbonyl, morpholinylcarbonyl,
thiomorpholinylcarbonyl, thiomorpholinyl S,S dioxide-carbonyl,
piperazinylcarbonyl, piperidinylcarbonyl,

pyrrolidinylcarbonyl, pyridylcarbonyl, pyrazolylcarbonyl,
-C(O)NH,, -C(O)NH(C;-Cg)alkyl, -C(O)N(C;-C¢)alkyl(C;-Cs)alkyl, oxr

-S50;-phenyl wherein the cyclic groups are optionally

-13-
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I n anot her aspect, the invention provides conpounds of
formula Il-i, i.e., conmpounds of formula Il-c, I1l-d,
wonod4o9g,71 25 wherein L2 is -0- (Cl-C6) al kyl - pCcomus2004/013700
(C1-C6) alkyl-O; and L3 is a bond, -C2-C6 al kenyl -
D1bst@t@pd- witn yguLamotber4a§p@@@s dhe b&%emhﬂé@bndently

d d f la Il
s s SEROE, G- corHeR, ek bt RO Ry v
M. OF6) al(]@']l- @4)C@|ai13€k’1v Of“c‘z (&l yialdy e, 36, GalEh1kbxy .

(R8) ~-; Leln R8 is -C6) , al kyl benzyl or
phenﬁP‘éﬁPt ﬁﬁe?%???q:héhﬁhéﬂ PR ST i egpEPBRRIdP of

sdihailiat utted, Wit &, Cledehoahby| of Glokthiial kaxy, RALBEBNR,; is
NC2, CF3, or OCF3; and L3 is a bond, - (Cl-CA)

I%\Ik -0, or -O (C1-C4) alkyl, or - (Cl-C4) alkyl- .

- 14 We 2084h88% e RCT /tHSZQMéIQéﬁ%QQerde%EI Ebmphaidielos

asp ect the inpvention provides conmpounds of fornula
ﬁqrrrw 3 1&-€/ chnpourRPIPeHIASr 7f EoTUl@ ITrdy, whergin Re; and
wype&:saérbdc%ms N(R8) C (O - (C-A) alkyl-, or -
- al kyl- C(ON(R8)-; wherein R8 is H,
(01 é@) éFk# ASBECE. phHehyIEDLt iofherey hdgheompounds

c&h%uqaoyw are opt Ic@mgbhﬂds Sé‘@sédrtrdﬁtl%d Iw-&h - 0040r II-
al kyl, Cl1-C4 al koxy, hal ogen, NC2, OCF3

9.3 Wer§1iBokd, 1% @ bepdapkenifi-Caliog ; (’@yxd- Ls |¥p w’etoond
ﬁ(@qtbqralme@t we b0k QN RRovLdes ( @ormpgﬂgf

formla .e., conpounds of ‘fornula I1- I-g,
Il-hIn Y@tl 1mq>thq11 Fspegk . | Fhg, injrartaion pgoiides (Cmpospds

o&cl lf)élrmudclatn]:fmén hler as@%ﬁbouﬁcﬁ]g 5@%@@ Eo¥| dﬁor mjlor IT~

conpounds of ~formul | . e., conpounds of
9/ 1&, ig|a goond oy, - 13& q4) alky}g 1d |Ik- ks kgl n -IC4-Gs

51 e%&% -SEQ Mherein uis 0, 1, or 2. 15 In yet

st anot her aspect, the |nvent|on provi des

conpd@ngsiof Y@tranqthdr-ﬁSpéce, , tioonpoemdd cof pfovidd=sa
éo'(“Bf“&i% 275, f&“éﬂ(a) 0 18&)@%?3'?5*?‘, S\Aﬁv'\%gsgeg:nﬁﬂbl%ﬁg%f:’
IT,-dor ©2. IIﬂeanmeh@rlnasxpem -a-HE: + e edkiydn, poovi 0BSCs) alkyl-
omRaurds o LRLA! M 1 Qe B-, BXTRBUREE Bl arky1, or -
(C1-Cy)alkyl-.

In another aspect, the invention provides compounds of
formula II-i, i.e., compounds of formula II-c, II-d, or II-e,
wherein L, is -0-(C;-Cg)alkyl-, or -(C;-Cs)alkyl-0O-; and L; is a
bond, -C;-Cs alkenyl-, or -C(0)-.

In yet another aspect, the invention provides compounds
of formula II-j, i.e., compounds of formula II-c¢, II-d, or TI-
e, wherein L; is -N(Rg)C(O)-(Cy-Cy) alkyl-, or -(C;-C,) alkyl-
C{O)N(Rg) -; wherein Rg 1s H, (C;-Cs)alkyl, benzyl, or
phenyl-CO-, wherein the phenyl groups are optionally
substituted with C;-C, alkyl, C;-C4; alkoxy, halogen, NO;, CFs,
or OCFi3; and Ls; is a bond, -(Ci;-C4)alkyl-0-, or -0-(C;-C4)alkyl,
or -(Ci-Cy)alkyl-.
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bond; and L3 is a bond. In another aspect, the
i nvention provides conpounds of fornmula Il-p, i.e.,

woanpamusids of fornmula Il-e, wherein L4 is -S PCT/US2004/013700

(O,-CH2-, or - (C1-C4) alkyl-S (O,,-CH2-; wherein u

is 0,Inl,staldl2Bndthén ampadier thspéevsniuidrs pdoviideyetompounds
aPQ&b%(l%SE%Ck u I? %xmg &Sanoégefoas gChF-theII -d, or II-

PRvent | on prov(des co formu
eonﬂuunds.mﬁ formulra) tko (Grags)l Iaﬂkyul or -kto-ay) alkyl—

¢} BRa0 WD O “D s T RS0 RET 1500

ﬁ%ﬁhﬂlﬂ@@L?lwHéEéUEZQQA@Q&S@@Ogrb@pStifé ctabhenly

L, e | vention s _.conpounds. of formyl a
SRS e B BB D s SEo6t AR aRf Lro T Ninecrs,
foroud,a: aﬁ&OL;Z]LsOaCBondQ -c.6clhiNdy1R7 o Lo @)u 11
anot her aspect, the inventi rovi des conpaq of
F or i YRR} SH0th 2SS0 i LTSt o e AR P cqbounds
bf I fF@mulkenein, Qué kenpouaanyt - £ &Am34) altkyl, - pheqylsr-h,

- _di benzaof uran I- al k henyl i.ndqgl yl, phenyl,
- 4b berdZofur ghyt?! % Eﬁ%ﬂ&ngYf o1 af de 2B Gr anyl |

each of aMytelr lasp@@t j o Ilyw%ub&bntpli@\dld@st f&oilapoand@,of
4, or. 5 &rou ps that are |ndegfndentl Cl- C6
%‘P & BEnyE; € C1-€BEA 1fegnuly kI&X)f Rardgeht- -h, II-

§F3II 3r N2y, thé@l‘r@l 84 kyd (o)N- €L ,Coheabkyly is 0, 1,
(Cl ) alkyl, or phenyl. 15 In another aspect, the

Phventi on provi des conpounds of
In yet still another aspect, the invention provides

compounds of formula II-n, i.e., compounds of formula II-f,
II-g, II-h, II-I, II-j, or II-k, wherein L, is -(C;-C4)alkyl-
S(0),-(C1-Cy)alkyl, wherein u is 0, 1, or 2.

In another aspect, the invention provides compounds of
formula II-o, i.e., compounds of formula II-e, wherein L, is a
bond; and L3 is a bond. .

In another aspect, the invention provides compounds of
formula II-p, i.e., compounds of formula II-e, wherein L, 1s
-5(0),-CH,-, or —(Cl-C4)alkyl—S(d)u—CH2—; wherein u is 0, 1, or

2. In another aspect, u is 0. In yet another aspect, u is 2.

In another aspect, the invention provides compounds of
formula III, i.e., compounds of formula II, II-a, II-b, II-c,
II-d, II-e, or II-f, which has the following structure:

(Riohh Ryg Ray O

OR

/N\
Rs R?
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formula Ill-c, i.e., compounds of fornula III-Db,
wherein RLis H, or Cl1-C6 alkyl (preferably H ; R6

wWOdH09g711 east one of R2Z0 and R21 is H and PdTiUus2004/013700

(C1-4) alkyl-, -S (O u-CH2-, or -CH2- S(O"-CH2-;
mherehnsuiis dhothhe®laspeck? tneyﬁhmﬂnﬂbheprasp@@g ,cdnt@®unds
ventlgg ErOV|des conpounds

Flror muls ||CPmBO‘6]Pd?|C? cfI “\Rﬁ@ré L%h%fgj has

GOt
tﬂ&iﬁoxmu@wz S-CH2- or -S-CH2-. In another aspect, L4
is -CH2-S-CH2- or -S-CH2 In till another aspect,

the invention provides co dg formula Ill-e
i.e., compounds of {Z} 55(?2\ I-¢, or III-d,
wherein R7 is Cl-C6 a ) Ikanoyl (C1- CB)
al koxycarbonyl, -C (O NH2, -C (C» (C1- C6) al kyl ,

or -C(0) N (Cl C6) al kyl (C1- C6) aIkyI In yet stll
anot her aspect the i nvention provides 30 conpounds of

formula I1]-f conmpounds of fornula Ill-e

wher éPnR71is @?‘é}%ﬁﬁ?ﬁc&r e a%ka&P;F&SPbBHWlde%C%OHDdS
F04Q994 711 PGJ/ US2004/0434004ds | 4F vt rarathgrraspectiIi-a

the invention prOV|des conpounds of formula III-g,
yhegeine oRpbEindeetAofdemyta (F11Gshalyd-rhengl . -

MREBLRLRIN 8- phery) a1 1 gﬁkn§EKYind nYkm@Q%iCB)

al kanoyl , enzyl oxycar bonyl , benzi m dazol yl car bonyl
BERE HEROY AnyPREF BEAZO LY i a9®| §1RAYAOSHYRRY L, each of which

1§“@§ﬁﬁbﬁ§ﬁpﬁn¥&bstﬂHﬂE@@Q%hBM'Qanﬁoﬁyl4, or 5 groups that

pi perazi nyl carb og% peri di nyl car bony
a5y roKdERrPRYERRFHIhY s Eeﬂrkaxswzrgﬁ@ﬁyl %@Feﬁljri‘i}t]lwe C1-Cs

aP]Mtg}éyC g5 QL PSn, 8@% oa&tonfml}ﬂ y ﬁyttsltt:igwﬁdﬂw Wl 2,
, or ‘4 groups that are 3ependent y hal ogen, Cl-C4
Gl Rykyl (-C4) al oy, or]\menm NH2, 10 NH (Cl- C6)

al kylg, Qﬁ&gﬂe£xasﬁgéﬁylt@gllﬁggn@ﬂéﬁ”progFaeQrchgghndéqof

yet anot er aspect the i nvent1 on provi des conpoun S _
ofrrfudemila-¢1 11 4e . i compoppfpovhdirwiuliof Al h, |Whexpin Ry is

t :
%rre'c élkggcrb%%e | m},'e'ﬂx yangt hey }@Seﬁcaegge odes J2: Rz

anot het nti on° provi'des conpounds
alfﬁ fRar i & ;| Rhdhld, is -dC;-@onpdlnds, ofS fOrrdlea /oy - §,Hz

%dé)ﬁ CH2III wh%rekhl disldl 1e’oklb f, I11-g, or IlI-h,

In yet another aspect, the invention provides compounds
of formula III-d, i.e., compounds of formula III-b or III-c,
wherein L, is —-CH;-, -CH,-S-CH;- or -8-CH-. In another aspect,
L, is -CH;-S-CHz;- oxr -S-CH;-.

In still another aspect, the invention provides compounds
of formula III-e, i.e., compounds of formula III-b, III-c, oxr
IIT-d, wherein R; is C,-Cs alkyl, (Cy-Cs) alkanoyl, (C;-Cg)
alkoxycarbonyl, -C(O)NH,, -C(O)NH(C;-C¢)alkyl, or -C(O)N(C;-
Cs)alkyl (C;-Cg)alkyl.

In yet still another aspect, the invention provides
compounds of formula III-f, i.e., compounds of formula III-e,

whereinR,; is C, alkanoyl or C, alkoxycarbonyl.
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- benzof ur anyl - CH2- phenyl, -di benzof uranyl - CH2- phenyl ,

or dibenzofuranyl. In another aspect, the invention
wonrosicdesi conpounds of 20 formula I11-h-2, i.ePCT/US2004/013700
conmpounds of fornmula Ill-a, IIl-b, IIl1- ¢, I1l-d,

III-Wﬂnlﬁdt-ﬁnothérgaspécd||thb 1mheﬁ€idh(@ﬁdﬁlﬁgﬁobyhpounds

e ofuranyl or ben2|n1d I n _anot her
gg {Q%Mu anenfr%n'FﬁQRﬂo ﬁpgk#hﬂg%ﬁlllzé I1I-c, or
iDI ) a wWhlehreAn3g, |1e€ phe%?[ﬂ@@}“’dﬂfﬁa@]f:yf OrgAd 11kl - coMi&Bnoy 1,

have _the fornul a: )n. R0 R21 0 ORS QL3 \ L4 N
PR Y CAROCRES - a%?ﬁﬁﬁleQ%QlVﬁGQH??%ﬁlprOV|des

sonperiEs okarberpu| acdidzdvAcakbényl colrmg?d%a%on 1,
formula ILI-h-3, wherein Rl 30 is H _ nis 1, or %
fﬂ%rw%olamér&ﬁarbowé PIRSIEEIYESFEPRRY L OPLipgsd dd By heiprnyl,

sridienendentbynihal agen.sd %ﬁ@n$ﬂlwﬂeme§h Ae o1 WOgroups
004/099 1 _PCT/ US2004/ 01370 ko CF3,

N, oNH et lgesuas kifutsst mitgct- cb) %4 I 4 @roups)that are

aﬂl&gendelnr&weha@a@éxbercla&p%qtkylt he,id %@kb99 pﬂ&@ /1 88S Nu,,
ounds of fornu a Ir-i, i.e., conpoun s of

Pﬂ%é Ca) 31¥¥1a, N{(CL=Gs) aékvﬂ-lcccsiﬂkﬁdl' |9Fs- @ PFHa-f

11 -ty Qet! bhobpehgd&idt Qthe invention provides c mpounds
- benzof uranyl - (C1- C4)al kyl - phenyl , indolyl’, pheny ?

of bearzwtlar dAyHN, ehch ofcqmwndsso%pi%wdm JII-g bérein Ro

ubstdt woed Wi hybne?ds a8pede ©), 53 9n0ups that are
?ndependent ylélrkﬁ : ﬁogicgrﬁbnyf Cl- C6 al kyl ,

C1- OB rlROx L har e, mln@@pgloqmmdew@mows of
Al k¥l pa QN (E1-C6)  al kyd g;scéi f%*%ﬂ Fﬁ gnOEP Ty, 111-

aspect, the invention pr S conpoun or nu
¢1113%-4d,. éII eonpblrds RﬂT-EornnlaII1hr|whewheneQn1€)|s

Q QQH%% g'%ﬁ&g. Qé%%%?% g gﬁ %ﬁ%g?%nygr
op éna y Su fe
mb@rzcﬁugmubs
In another aspect, the invention provides compounds of
formula III-h-2, i.e., compounds of formula III-a, III-b, III-
¢, 1I11I-4, III-e, III-£, 1II-g, or III-h, wherein Q is indolvl,

phenyl, benzofuranyl, or benzimidazolyl.

In another aspect, the invention provides compounds of
formula III-h-3, i.e., compounds of formula III, which have
the formula:

Riohh Ryg  Ra1 O
</:|> C L42\*0R1
— .

Rs R7

In another aspect, the invention provides compounds of
formula III-h-4, i.e., compounds of formula III-h-3, wherein R;
is H; n is 1, 2 or 3; Li is a bond, -CHy-, or -(Ci-C;)alkyl-0-;
and each Ryy is independently halogen, C;-C;, alkyl, C;-C4
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15 that are independently Cl1-C6 al koxycarbonyl, Cl-C6
al kyl, Cl-C6 al koxy, hal ogen, CF3, OCF3, NH2, NH

wOQCl0408917al kyl , or N (O - C6)al kyl (C1- C6) al kyl PCTS2004/013700

anot her aspect, Qis unsubstituted. In still another
asmqt ctFige OOWENNOON NH,QVNHES; -cpiiiids oroiv (Cordwikakyl (C;-
LI - e., conpounds of formula Ill1-j, wherein n 20

?@a&kﬂ or 2; L3 is a bond; RL is H and R20 is H In

anot her y&&p&ﬁbthéh%éﬂé&ﬁﬂt ithe phovhtis gorRAadagdscehpounds
%\ﬁrrrulalll- ,co ound offrrrul III

SR TEE L2 R O81 OTOTRIR I T JPn I1I-b,
anptherrmspectld, |§II—@Hz'ISI §H20r01'II—$r Chi2ereir5 dnis
anot her aspect the |nvent|on prQV|g$s compounds of

tREHAI AR Lm(Ch - @) 2L RS HpRRABE o A8 RhI PRSI, oF
Mﬁ@éz@idftﬁénlyi anzzycbf mﬁwllé%p%@lk@n@ylhoseheu@@@ with

aspect -C(O) phenyl, or - phenyl , nore
br e?'er3abl4’y °€ Foﬁr%%)ﬂf)at aE@n%W%&Wﬁylc
yihepeid) hﬁ]fé‘yiiycél € gamwa@ ah8logfn, CF;, OCFs,
|onaII substituted wth rousthat are
Nljizdeﬁgrﬁﬁe*rﬁsl )9 lhgl ogeh, N Gr- @:d)aé{]%}l Clr%s) e&szkoxy, NO2,

OH, N .andMHe(Cls étfﬂﬂﬂﬁ inNebClofBirA s cChpSBAds of

al kyl, CE3 or . I'n anot her aspect, the invention
ﬁ)@@WJCPe§Iéoﬁpoanﬁsf orongaesl &1 FPrila M I-igonhenpte Q is

h L el Bn oF 174 ¢
Dps Bt (52004 L R ghg%§/ V\he}iz_lb\rg?tzﬁggﬁélg% chon of

grielp liss opGBonpl Ly estleat ithie egawathpbsidi én Wit RXef t Fregurs
@lﬁla@aif%gqgldegéﬁ%n@i§y‘yd hcg:]a%)@lclégﬁxnyi\%l c9fa£113'/-1 C1-Cs

group I n anot her as ect th i Aventi on DTOVI
sbrpaunds loges, fEFLIOKFb ] N, NHAC,- c@bﬁy@mwrom Cy-

EQEAA (ELle a1 RDP! €1 1h BhdcherP2BBULOXKEAD ML L b urea.

as ect e I nvention pro des conpoun
f or mima slt\xllu apotheompmands chef dnvemtalan Iprowhdeh ferrounds

SPefoJﬁHfE“I%i-£519?Q.fcgédﬁéﬁngz éflf$#*&aa %ﬁ&aj, wherein n
is 0, 1, or 2; L; is a bond; R; is H; and Ry is H.

In another aspect, the invention provides compounds of
formula III-1, i.e., compounds of formula III-j wherein L, is
-CH,;-, -CH,-S-CH,- or -S-CH,-. In another aspect, L, is -CH,-S-
CH;- or -S-CHj-.

In another aspect, the invention provides compounds of
formula III-m, i.e., compounds of formula III-i, wherein R, is
benzyl, phenyl (C;-C4)alkanoyl (in one aspect -C(O)phenyl, or -
C(Q) CH,-phenyl, more preferably -C(O)phenyl),
benzyloxycarbonyl, or -SO,-phenyl wherein the cyclic groups are
optionally substituted with 1, 2, or 3 groups that are
independently halogen, C;-C4 alkyl, C,-C; alkoxy, NO;, OH, NHj,
NH (C3-Cg) alkyl, N(C;-Cg)alkyl(C;-Cs)alkyl, CF; or OCF;.

In another aspect, the invention provides compounds of

formula III-n, i.e., compounds of formula III-m, wherein R; is
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10 OR1 In still another aspect, the invention
provi des conpounds of forrmula IV-a, i.e., conpounds

wohodsmwemthia 1V, which have the formula: R20 RRATRE208M013700

O 15 In yet another aspect, the invention provides
cHPpeiedyl ghefeimille pPleayl, giow icompsundsted at the para

L g | r R2
%gdependgﬁfﬁyeée %Et% %i%%%ﬁ gbq%enzy%oky, andyioxy . NOz,
tial Fgerougl- C6 al kyl, OH, Cl-06 al koxy, NC2. NH2 NH

At prishyotsF PobE SCGE? i lon%%&l%%leﬁﬂ“pog?ds N~

{SmGAh dlldylo) $S02phergripounstsepéi Botdngl pHEmyn, givaepels R, is
g@%z alk%r ubsﬁltuted with 1, 2, 3, or 4 groups that
are pen ently Cl-C6 al kyl, Cl1-C6 al koxy, 25

hal ogBln arcthedOR sp€dE CZtItEilmazleln)tllpanr@Zlckh’:’d alripe¥yds of

n_anot as ect the ti_on Q nds of
FoRl IR0, 32RETLcotdiGindh o kB PLo VS WPITROHDTE e
tofmazll, - whereln Rl |s H C1-C6 aIkyI or benzyl (in

anot her aspect, 5& R7 |s phenyl (Cl-C4)
al kyl , phenyl (G C6) éw Y Ra80 énz onycarbonyl

benzi mi dazol yl car ponyl/ 2000 039171
PCT/ US2004/ 013700 b n cagb ny
t hi azol yl car bonyl , |ndonIcarbonyI

nnrpholinylcarbonyl plpera2|nylcarbonyl

plperldlnylcarbo pyrrolldlnylcarbonyl or

- S02-18h mﬁe%g%r {ARPGel FBEgHBTRRE 103t @Tept Lenareypounds
@f«'bf_‘f&ﬂnﬁﬂtaedv\ﬂfat hile. 2.c o%dé gfowﬁndﬁatzvar ®hPch have the
i ndependent |y ﬁalogen f C4 al kyl, Cl1-C4 al'koxy, NO2,
EE™NIEZ, NH (C1-C6) al kyl, N (Cl1-06) al kyl (Cl-C8)

al kyl, CF3 or OCF3. In sthhl anot her aspect, the

i nvention provides coxpoung of fprmga IV-c, i.e.,
compounds of fornuhga grein is a bond

-CH2-, or - (A-C2) : Qss/-b ofuranyl - (C1

10 4) al kyl - phenyl, -pyrldyl (C1-C4) al kyl - phenyl,

-di benzofuranyl - (Cl-&4) al kyl - phenyl , indolyl -

(C1- &) ?Je%y!ahggﬁgé{lasﬁe%hce,n¥hé il?\;éntion provides compounds

of formula IV-a-1, i.e., compounds of formula IV or IV-a,

wherein Ry, and R;; are independently selected from H,
benzyloxy, benzyl, halogen, C;-Cs alkyl, OH, C;-Cs alkoxy, NO,,
NH;, NH(C;-Cs)alkyl, N(C;-Cs)alkyl (C;-Cs)alkyl, NH-phenyl, N(C;-
Cs)alkyl-aryl, -NHSO,-phenyl,or -N(C;-C, alkyl)SOsphenyl,
wherein the phenyl group is optionally substituted with 1, 2,
3, or 4 groups that are independently C,-C¢ alkyl, C;-Cg alkoxy,
halogen, OH, NO;, C;-C; haloalkyl, C;-C; haloalkoxy.

In another aspect, the invention provides compounds of
formula IV-b, i.e., compounds of formula IV, IV-a, or IV-a-1,
wherein R; ig H, C;-Cs alkyl or benzyl (in another aspect, R,
is H) ;R; is phenyl (C;-C4) alkyl, phenyl (C;-Cg¢)alkanoyl,

benzyloxycarbonyl, benzimidazolylcarbonyl,
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C4) al kyl - benzofuranyl, indolyl, phenyl, benzofuranyl,
benzi m dazol yl, or di benzofuranyl, each of which is
wopbti4magl7Thy substituted with 1, 2, 3, 4, or S5rgrasSp®4/013700
that are 15 i ndependently Cl-C6 al koxycarbonyl, Cl1-C6
Békyd fudhyQaaablayxy, tied adencathofi?l ha:hc&dllyyﬂcarﬁaanfaﬂ

halQ%gyqgﬁﬁ§rg%BV¥Hhé§%§é52hﬂ¥ Eéﬁbo%%%( %ﬁ%gl Xcarbonyl
f&ﬂ&ﬂﬁﬂﬁﬁﬂdﬁr&@hﬁ@te@rflsqubhe@@DZMHdE@in thénéy&llc groups
haI ogpgtgl g al koxy, NO2, NH
%‘)Jl 13 EW’S b’fut?@d( (")fl.ltéG)1 ' af ky? (‘l?l WO&PEth‘at are
iﬂdéﬁéﬂden&ﬂ@t muogéﬁ;ml, cL r@lkﬁvemL@p aRkexideso,, oH, NH,,
conpounds_.  of fornul a V- ounds of forml a
n‘Lc) “Cahetery Niter e’ r?lﬂfylléc(fcﬁialléYlQ ClT_BSOist%F?oond

Rl | stHistand B2Bthsr Fhsddtst ichk @H@é@@forﬁ%ﬁ%ﬁﬂldebh@ompounds
| nventl on provides conpounds 25 of fornula |IV-e

f eformgimndiings of ©f or FRIBLURGSHOL WARF IR RV -Ps wbﬁwrn L

PQE‘QYB&@ Celal kagwoyd ( clb@nzanhmy@ar b@nyé ,—benzofuranyl (c
benzi m dazol yl car bony hi azol a/l car bony

FrigdiylcarpBry| -Pmdpfﬁm Faydst & bbhy@herafl:- s@zbsﬁéﬁwranyl-
er C € bst d

R mRe e S NI

fﬁé%@rﬁ baz@u@%w l@ﬁo@lam@wl N@@nzeﬂlrwl

&&km)da%h L. N (81558)0 Ilgylg gcéac,q@)ofalml ch €630 ?ﬁlonally
. =20 5004/ 099171 PCTI US2004/ 013700 I'n ano

ja@]@%tb#tuWWlﬁheht i dn Dr dvi das Sconpearmdsiadt afcgr mul a Vv,

T R R R T G hecd v et . " Fb

mR2logerp Cy-Co @aLloallZyE4~CﬁQS B Reg Ry, RBH: RANH & -Cs) alkyl,
R e A S S N R ke R A PR

Rlokybnd | R1i 8ra mwende@mycmél@dﬂqd f@om HO b&CAyICHy ,

Bl haGhed?) cAKYL1ry1, on, ci-ce alkoxy, NO,, NH,, NH(Cs-

Cs)alkyl, or N(Ci-Cs)alkyl (Ci-Cs)alkyl.

In still another aspect, the invention provides compounds
of formula IV-d, i.e., compounds of formula IV-c¢, wherein
wherein n is 0, 1, or 2; L3 is a bond; R; is H; and R, is H.

In still another aspect, the invention provides compounds
of formula IV-e, i.e., compounds of formula IV-d, wherein
R; 1s benzyl, phenyl(cl—Cs)alkaﬂoyl, benzyloxycarbonyl,
benzimidazolylcarbonyl, thiazolylcarbonyl, indolylcarbonyl,
morpholinylcarbonyl, or -S0;-phenyl wherein the cyclic groups
are optionally substituted with 1, 2, 3, or 4 groups that are
independently halogen, C;-C, alkyl, C;-C; alkoxy, NO,, OH, NH,,
NH (C1-Cg) alkyl, N(C1-Ce¢)alkyl(C;-Cg)alkyl, CF; or OCF,.
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10 C2-C6 alkenyl, or C(0) ; L4is -S (0) u- (C1-C4)

al kyl-, - (C1-4) alkyl-S (O u- (Ci1-C4) al kyl-, -
wOCl40MEah kyl -, -C(0) - (Cl-C4) al kyl-, - (Cl-@d)Y/Us2004/013700
alkyl-C (O -, - (Cl-C)alkyl-C (O - (Ci1-c4) alkyl-

or - LChnGiheal kyﬂaecNRl\l-tl(eClnv&flﬁﬁdnkypbroWSEcBNpounds’ of

se (Cl C6 wher ei n
FRGTIY. 01 3¢ - rasofpdpr e GRS syl eseeg) <ot
sdlod ,ofmfoeautrﬁ al kexty |[Havi’b tandf K71 eviend mdependent |y
H, Cl-C6 al kyl, aryl (ﬁ ) aI k% (C2 C6) al kanoyl,
aryl (Cl-C6) aI kanoyl Q"é’,’l- I koxycgr bonyl ,
aryl al koxycar bonyl , l qgr 21 on 20 heteroaryl,
het er ocycl oal kyl c ”B ‘ NH ( Cl- C6)
al kyl, -C (O N (C1=Cb) al k (& | kyl, or -
S02-aryl, wherein the cycli %:ﬂz@r o&f)s %ﬂ%?opu onal |y
@J%séltuted with 1, 2, 3, or 4 groups that are
I ndependent|ly hal ogen, O -C4 alkyl, d-C4 al koxy, NO2,
10H,s 25 NH22. N8l (©1-46) al kyl , N (Cl C6) al kyl (Cl-C6)

alkul s hahsallyl oro Mahoalkoxye, cari B0 48 oo (o,
Cl- C&haltlgﬂlkyl, d - C4 hal oal koxy, I\m NH2 NH
{iotsonuredt 71 Gk g oL s SYélF'e%&lé%)ﬂ k@ LeRgaLkyl-,

R23 eﬂzeCd; raiek@@mdenbkyCS@)l ected fromH, aryl al koxy,

fokeey a1 /2 80 R oy S R s Sui sy e -

'Fﬁnfﬂﬁlufamwk’fl( G Cag Kw epheaigil.-, - pYCLY) alkEl- @@)- :
ol (OO AP Fopmery L Gy () B T

al kqubemzyaIurv&mﬁe, Rmfl@tﬁﬁqde,ntphemm .Cs) anibjzlrty:} ,hydrogen;

@:renzof ur an thl m _dazol yl, or dibenzofuranyl, each
SR |l 8pt o I3/ substituted with 1, 2, 3, 4,

rol:r ;5 gcoo;g&st fmtym @h&ylﬂdeﬂ%mdggyly f:‘t 036csh altlkenyl

a oxycar bon 1 0X al age
égy falaga X ePéTg%%t |fba|cko§<6y alﬁﬂ %Icg:ba) kyl,

al kyl(c,Ned) Chl%)w?h kyhr{ e, C6)) aahdéylbylor (phenyl ; and

alkoxycarbonyl, arylalkoxycarbonyl, heteroarylcarbonyl,

heteroaryl, heterocycloalkylcarbonyl, -C(O)NH;,
-C(O)NH (C1-Cs)alkyl, -C(O)N(Cy~Cs)alkyl(Cy-Cs)alkyl, or -
SO;-aryl, wherein the cyclic groups are optionally
substituted with 1, 2, 3, or 4 groups that are
independently halogen, C;-C, alkyl, C;-Cs alkoxy, NO,, OH,.
NH,, NH(C;-Cgs)alkyl, N(C;-Cg)alkyl (Ci-Cq)alkyl, haloalkyl or
haloalkoxy;

each Ry is independently H,. halogen, C.-C; alkyl, C;-C, alkoxy,
C1-C4 haloalkyl, C;-C4 haloalkoxy, NO,, NH;, NH(C;-C¢)alkyl,
or N(C;-Cs)alkyl (C1-Cs)alkyl; .
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Y is a bond or - (Cl-C4) alkyl- . 15 In still another
aspect, the invention provides conpounds of formula

wo2e04/009191, conpounds of formula V, wherein RLPCE/US2004/013700

Cl-C6 al kyl, benzyl, or allyl; R23is H R6 and R7
RJ€ RndeagndeﬁﬁlRmHaréllﬁEkpﬂﬂdﬁnt1pheeyéc£éa-ﬁiam H,

al kyl 2 ano henyl - C6) al anol
(Clyc%lﬁy a%k&’fﬂ’ycﬁh’) Yl')k/) $QSQ§C%¥ y|CH, alkoxy, 'NOz,
{JﬁnZINﬁ[gdlaKIm %M@v Qmayjé ldllemm@ﬁmaamkgar(bmb alkyl;

azal yl car bon i ndol yl car
ﬂojlr%hd?%/%ﬂ %Pﬁ%ﬁyl(cl Cﬁh%ljo‘%]r é’ﬁ’fﬂﬁyﬂyl cBY Byt (C-Ca) alkyl-
t hi orgieaiial, i ki pSnSothfxdyde (25-caBhapylphenyl, indolyl-(C;-
plpera2|n Icarbonyl plperldlnylcarbo
pyr r o9 GLEVE cRReBhyl -Phenydy (Kss) a%¥¥%5bQH4QQEfa€E}
al ky'mndo@y(l@) Nefifl; Chlacalikyll , (6dnEBuddMl,, vRhzimidazolyl,

- S02- ph eqé& erein the cycllc groups are optlonally
subst?% n\ﬁptfﬂranylz epctpef Whiehups qnfdicngdéy

i ndepgndenthy Ral,pgem , GL- G4 al, kzzsk 5Cg1r<%s 352l Eeéy,
NO2, OH, NH2, NH (Cil- C6) aIkyI N (Ci1- alk%
C6) al Wepeeﬂee”?1Ka¢U§lsk?1kQﬁY@Ifb821Yﬁal 631%0%9 vin Cl Cs

St"'af%8§5heha§é§§ﬁt clle h£®6ﬂﬂky§n @LQ% QS§099H&QWHQQQ,
of formula V-b, 7.e., conpounds formul a V-a,

wher &t C128: \aB ky304 N0 G91CE) a P} @2@@&4%@70@ phepglpy and

Cl-C6) al kyl-o-, L3
g %% q%%%f%ﬁﬁ Xckc#yélky¥c§ (C1- %A? akaP or -I?Cg-

C4) alkyl-; and L4 is - (C1-C4) alkyl-, -S (O u-CH2-
J(_rf:]st%)l ahbﬁqeis é.%% edt, CIE'%e' 1n‘§erﬁ@'ﬁ5 ouil'd\%s con]rpounds

or 2 n yet sti anot her 'aspect ention
pf odxtesla dorpodnds, oforimundisacy- Eoriule \V.colpesends of

fi]‘i{j]'_@jrlgé,‘N}ﬁpcfsoglkﬁzﬁ?? LQLIH a (R19)p; 20 R2Z1 0 ORL QL3

Ry3 is H;

R¢ and R; are independently H, C;-Cg¢ alkyl, phenyl (C;-Cg)alkyl,
(C2-Cg¢) alkanoyl, phenyl (C;-Cg)alkanoyl, (C;-Cs)
alkoxycarbonyl, benzyloxycarbonyl,
benzimidazolylcarbonyl, benzofuranylcarbonyl,
thiazolylcarbonyl, indolylcarbonyl, morpholinylcarbonyl,
thiomorpholinylcarbonyl, thiomorpholinyl S,S dioxide-
carbonyl, piperazinylcarbonyl, piperidinylcarbonyl,
pyrrolidinylcarbonyl, -C(O)NH;, -C(O)NH(C,-C¢)alkyl,
-C(O)N(C1-Cg)alkyl (C1-Cs)alkyl, or -SO;-phenyl wherein the
cyclic groups are optionally substituted with 1, 2, 3, or
4 groups that are independently halogen, C;-C4 alkyl, C.-C4
alkoxy, NO,, OH, NH,, NH(C;-C¢)alkyl, N(C;-Cg)alkyl (Ci-
Cs)alkyl, C;-C; haloalkyl or C;-C; haloalkoxy.

In still another aspect, the invention provides compounds

of formula V-b, i.e., compounds of formula V-a, wherein
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10 R6 R7 In still another aspect, the invention
provi des conpounds of forrmula V-d, i.e., conpounds of

woaommma7V-c, wherein Qis -benzofuranyl - PCT/US2004/013700

(C1-A4) al kyl - phenyl , -di benzofuranyl - (Cl-C4) al kyl 15

IBhQEYE béﬂ@0|Xﬁacﬂhéﬂﬁhky@enzOhgh@gyélkﬁﬁﬂbu m dazol yl ,
dlbenzofuranyl each ich is optionally

Isubgt ptheed witth-Caalkyl30-4 -@r (G- ﬁrz)oacﬂd@’lt h&t arg:-

i ndependentd y, Gl:sC6 al koxycarbonyl, O-C6 al kyl,
a-Co gIE}g}F hal ogen, CF3, OCF3, NHQ NH (Cl1- C6)

Tal kgl @:Blyyla-l ,ky*IS (OCL= @By Ql'fkyl(cl"é‘l@ @H’é&h%s )20CH2-;
In s%mglquo?h L @spect,. Ehe i nvention provides
conpounds o ornul'a V-e, 'i.e., conpounds of fornula

V-d, wherein RLis H, or CI-C6 alkyl; R6 is H at

Ieast 0 0 [ '
al ky | E}%t E?gpu%h?%lggé%&,u?% 1'1'14fetn§1on %Q\S:fe
qpmpaﬁ&ds whefermula s o), ile. or cQup@Bidsn ofefoamei hef- b of

S e invention provides conpounds of fornula
fh??gﬁang conpounds of fornula V-e, wherein R7 is

Cl-C6 al kyl, (C2-C6) al Rdo, RL1L-A6) al koxycarbonyl ,
-C (O NH2, -C (O NH - al kyD—@ -C (0) N

(C1-C6) al kyl (C1-€8) het anot her aspect,
the invention provides conpo f fornmula V-g,

ds

i.e., compounds of fornula V-e, whé%egh R7 is phenyl
(C1-c4) al kyl, phenyl (Cl-C6) al kanoyl,
benzyloxycarbonyl, -23 WD 2004/ 099171
PCT/U@Z@@éﬂ@1§ﬂ£EheﬂN§@§eﬁEdaEHéyiﬁvﬁﬂnﬂvﬂ provides compounds
benzofuran | car bonyl , thla ¥%d€rboq - . ,

%ﬂqggr oﬂyll ?nﬂﬁﬂﬂmppﬁy mu -¢, wherein Q is
mé}%ﬁhlrayly@alz@plubalwp@nedlynyl Gaﬁb@zﬁlzyéfuranyl (C1-C4) alkyl-
pyrrolidinylcarbonyl, or -S02- Phen wher. ei n thf
BRI e dReapEls %Weélyc}pt PSRAPEY %%ﬁrt NTEEBLARERTL 27
SibeMHzAuGhayps st & enichdepensierddan 1Rakagenit€deCAvith
al kyl, Cl1-C4 al koxy, NO2, OH, NH2 NH (Cl- C6) al kyl,

N (01-2@6) aPky? ?@uﬂ%)thé‘ltk?’k”e Eedeninasesy on et
@lﬁé&%ax%%ﬁ?@t c Ree amﬁnt icQDCPrO%AES ﬁ@n@@émdS:F3ofocp3,
formul a V- e., conmpounds of fornmula V-e, (R10)n

¥ NﬁiC(yQapglkyl N(Cl Cg)alkyl (C1-Ce) alkyl, or phenyl.

In still another aspect, the invention provides compounds
of formula V-e, i.e., compounds of formula V-d, wherein R; is
H, or C.-Cs alkyl; R is H; at least one of Ry and Ry; is H; and
Li is -(Ci-Ca) alkyly, -S(0)u-CHy-, S(0)y-CHyCHy-, Or —-CHy-S(O),-
CH,-; wherein u is 0, 1, or 2.

In yet another aspect, the invention provides compounds
of formula V-f, i.e., compounds of formula V-e, wherein R; is
C1-Cs alkyl, (Cp-Cs) alkanoyl, (C;-Cg¢) alkoxycarbonyl, -C(O)NH,
-C(O)NH (C1-C¢)alkyl, or -C(O)N(C;-C¢)alkyl (Ci-C¢)alkyl.

In yet another aspect, the invention provides compounds

of formula V-g, i.e., compounds of formula V-e, wherein Ry is

phenyl (C:-Cs) alkyl, phenyl (C;-Cs)alkanoyl, benzyloxycarbonyl,
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QL3 L4 N 10 R R7 whereinnis 0, 1, or 2; L3 is a

bond, -CH2-, or - (Cl1-C2) alkyl-O; and each Rl10 is
wondepesident | y H, hal ogen, Cl-C4 al kyl, Cl-C4 atkas004/013700

CF3, OCF3, N2, NH2, NH (C1-C6) alkyl, or N (Cl-C6)
b@z{éﬁ}fr{ld(agl')l%):agﬂagﬂll ]c%nz%fﬁggn f@éﬁ%nﬁsloeﬁ t he

i nvention provi des conpounds formula 'V-g, i.e.
tl@cﬁﬁﬁi&’ﬁ@@rbpnyér mm@l\ﬁfca%étfév nm@ypkolinylcarbonyl,

PIPERALRAbohT, SRR ot IOOLY , PEV O

pmmlméaamb@lhyl 1,012, -58;-dhenirl Sihgredips thhatyakic groups

et ¥ e

iraldgdn,de@ltlm (1&;1@@@) al:kgl {1BYICEL: alkpllkoxyn Y@, OH, NH,

o o TR (6 CA BB UNGG ol ~ P bl & vEs, Culir ei

R7 |IS1 yteenaybth@hempe(cﬁil ﬁh)aahkamlyiqn provides compounds

z xyca bony , or_-502 h ein t he

ooyerre s 85 Te omarirares elostrried Suin 1, 2

or 3 groups that are |ﬂuapaggeaglyohalogen Cl-c4

al kyl, O -C4 al koxy, Nep NH2, RCl-C6) al kyl, N

(C1- C6)a|ky| ( C1Q-G(:53 : c &_ r OCF3. In still

anot her aspect, the inventi on'provides conmpounds 30

of formula V-i, i.e., conpounds ofRf B7rmyla V-h

wherein Qis - benzofuranyl - CH2- phenyl, indolyl or
whfitsdiz of ur anyl , each of -24 WD 2004/ 099171
na@T/ousaO%&o;s?g isWi 8bnd 5 antionakl y (subsyit m_, and

ps that are independent |
Bt G50 Hi % HHEREBERDT 1Y e SRR COLOBIRE Koy s SLkoxy,
cial @@@{2 1@: %F%H(W?CS)BM{{;@ @)NéﬂlkML),aﬁ{lecﬁﬁé )alkyl.

In yet still another
aspéétYthénPﬁb%ﬁtQ%H?qﬁno%h@eénv%%ﬁbﬁhﬁ&@wéﬁeﬁo?ﬁ@@%Pnds

ofV-Hormuls: v §Onpoé’ndscdﬂﬁpot19ﬁ§u!3§ f‘/ofmulawhﬁrfe' Wh@réf‘n is
1, or 2; L Is a ond Rl is H and RRO is H In still

- BRIz OfNGERET - ASpétl alkne haneRti ondptvi dekenyl, ot

dibenzofuranyl, each of which is optionally substituted with

1, 2, 3, 4, or 5 groups that are independently C;-Cg
alkoxycarbonyl, C;-Cs alkyl, C1-Cs¢ alkoxy, halogen, CFi;, OCFs,
NH,, NH{C;-C¢)alkyl, or N(C;-Cs)alkyl (C1-Ce)alkyl.

In yet another aspect, the invention provides compounds
of formula V-h, i.e., compounds of formula V-g, wherein R,; is
benzyl, phenyl (C;-C4)alkanoyl, benzyloxycarbonyl, or -S0,-
phenyl wherein the cyclic groups are optionally substituted
with 1, 2, or 3 groups that are independently halogen, C;-C4
alkyl, C;-C; alkoxy, NO,, OH, NH;, NH(C;-Cg)alkyl, N(C;-

Ce) alkyl (C1-Cs)alkyl, CF; oxr OCF;.

In still another aspect, the invention provides compounds

of formula V-i, i.e., compounds of formula V-h, wherein Q is -

benzofuranyl-CH;-phenyl, indolyl or dibenzofuranyl, each of
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conpounds of formula V-k, i.e., conpounds of fornula

V-i, 10 wherein L4 is -CH2-, -CH2-S-CH2-, -S-CH2CH2-,
wonRos4®9aH2- . | n anot her aspect the i nventi on pCOAWIS2®3/013700
conpounds of formula V-1, i.e., conmpounds of formnula

lelfg’{ tgw%pE@BHHh.?y é\?ﬁof):ﬂ:u%%g RinRy, BN 5031 o‘M‘@r@i’@ups

and " R21 are’in endent |y selected fromH
tlb@hzeweowldebéﬁéynt1maﬁrlo§erﬁll<(9xzf©@rbpnyil, @Hcsdﬂ]@ﬁl C1-Cs
Y, ) ng! 5 Cyl
?L&&X hal_\ﬂ%efl Nl-z p?gﬁé Nl—%6 Nﬁ(&&a )Qﬁl&ﬁ %\%yl\lﬁ(ld(
Ce) NHS@ Cprfehyﬂkylor -N (CI C4 al kyI) SOthenyI ,
V\,her h n pt a
ﬁ;lr_e/etzc gtg'ﬂﬁ xﬁo&{eg%%ggétcgat tRDalive dnz%a fr%t&aes
C@Ipc@&dwl lcyil el 91 LN &: ) \éﬂcoxtye ZOChap@gm‘s c@—lfdmlaCI 2
oal kyl. | palko otheg pe he
W]%I]eﬁ%/eeln |I%ﬁspr6]6v%e£1§c%rrp6u%s OIPOI‘?C? X Fa rr%q .}%? ,els "
conmourmtsl@f veor aubtehet bopketcei nhmlmxserﬁ;loﬁlpmVaﬂkyl
7 is I (GLl-CA4
BRI b T Bar T dsicar EomoT iy of 1olu1a V-1,
w]bafmlrrnldatmlyd:mzar, beay}-s-loehz of +8-aImsCEar bany |-S-CHe- .

t hi azol rbon in Icarb [, .
ot JROFRS FERr BRRGT UYL, ercipigon compounds o

f@rrpﬁlra di-nyl éaebpnydmpouymdsr alfi doayhTardasfy lthe0formula

- S2- phenyl V\/nerelnth ? yclic groyps are optionally

substituted with 1, 2, gk ZQr?_‘KIﬁs that are 30

i ndependent |y hal pge / - | Kyl C4 al koxy, NO2,

OH, NH2, NH (Cl1- ( _Og%kkyl (C1- C6)

al kyl, CF3 or OCF3. -25 WO 2004/ 099171
wiR€Hd SR OA /BB RRP arlen 1adephﬂdezas]p_,ecste;letcltedl fivent#on

rovi des co f for onpounds of
DT Vg ”B%ﬁer F P93y s a 8&%&1 %ﬁ& & gp 21Ky, wo,,
N}chl'Nigzy:h sklyllkyD bNQfll ssrdﬂe«ymfaﬂiccfz;méliky(lcllwmbhenyl, N(Cy-
- phen en a en

oS R PEERY e R LA e oAb R SRR
wﬁélklﬁﬁi(tfh@r @nyhyl e@ﬁcﬁhp qfs wﬁt@bnasmpéuwiﬁ_lﬂu)ted with 1, 2,

substituted with 1, or 5 roups.that are

3§ ifefeRdGHPEy tR3t Wemm?y@aﬁs%w :cfscﬁllarwcl Cs alkoxy,
halogen, OH, NO,;, C;-C; haloalkyl, C;-C; haloalkoxy.

In another aspect, the invention provides compounds of
formula V-m, i.e., compounds of formula V-1 wherein
R; 1s H, C1-Cs alkyl or benzyl; R; is phenyl (C;-C4)alkyl,
phenyl (C1-Cg) alkanoyl, benzyloxycarbonyl,
benzimidazolylcarbonyl, benzofuranylcarbonyl,
thiazolylcarbonyl, indolylcarbonyl, morpholinylcarbonyl,
piperazinylcarbonyl, piperidinylcarbonyl,
pyrrolidinylcarbonyl, or -SO;-phenyl wherein the cyclic groups
are optionally substituted with 1, 2, 3, or 4 groups that are
independently halogen, C;-Cs alkyl, C;-Cs alkoxy, NO,, OH, NH;,
NH (C1-Cg)alkyl, N(Ci-C¢)alkyl (C1-Cs)alkyl, CF3 or OCF3.
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Cl1- C6 al koxy, hal ogen, CF3, OCF3, NH2, NH (Cl-C6)

al kyl, N (Cl- C6)al kyl (d-C6) alkyl, or phenyl; each
we&bW4immoi7ndependent |y H, 10 hal ogen, Cl-C4 al kyt1/US100@413700

al koxy, CF3, OCF3, NO2, NH2, NH (Cl- C6)al kyl, or N

(A -Bnakkyl g%e&?) ﬂek%veﬁego&&m@%%mgesnds of

i ndependent |y se ecie romH, benzyl oxy, benz
foriwgeV,-nCli - €6, atdkypqur@d, ofl foBmal & gk, N@EreNsza NH% a

(@Iﬂ aI ky. N ahkyl (£ 5594
b(fn ‘anot hef alLspegjtyl )hag]?yrll\??rltlgnygrOV| es co oungs of
Cf elkul aphenyl i . elibepgopouadsl ofle—éfn mulky Mohengher éndoyl,

; h _ . :
et Peadberabih, hduiitanSiny i MRS e
of orl'mﬂha i¥- pptnomllxco:-rmmmdsteﬁ worlmd a /- ¢, ¥hepei b

20 benz henyl ((C1-.C6) al_kanoyl _
gﬁouﬁp Syltcl)lxyq%car o%? 5?2@%‘&134 Igbx%fcgﬁ%gﬁé??rbonyl’ Ci-Cs alkyl,
CPpY%i a:l}/]t@@r bmylogebenzi?m @@F@l Wiar NEhgl-Cs) alkyl, N(Ci-

RO BROI Ly Lt bohy o Gl Lo SRRk, i GrbpiTaeisiLy F.

h&yddre, @ﬁwmlkswptimahwoxssutmzi t ategd, wich My, ,2NH3(C; -

roup epgnd ntIy 25 haloge Cl-c4
cdridr?” Pt ke o e B dfwyre
1:&&6{;@11(5@61):1@ kyl ed€da %:)onatfﬂ{ybenﬁfﬁoﬁ, @'}&yl | Ralogen, C;-
anot her aspect the invention is a rze ﬂag ireatl n
CGdla&ﬂ%tles RonfpriCs i dah Afat g Ve (prdrehadlsut i ot N T
cggq&puabl.@sagpwl of a conpound of fornmula 1 to a
patient in 30 need of such treatnent. |In another

aspdd AnPRBSF niERRFlon GS ATHRAF HER RATELSS CORBBYREF o

£SANDIE $-8g &, s0MastsbufdseaRodbiRinia v and wilerkbeast
one pharmaceutical |y acceptabl e solvent, carri er

n gk Kradt 8F 2exki gisedt Poudes MpisoH4/ 899 1Fn 1is
PCT /ILAS%%%QﬁzQ&ecﬂ n t@féotlmenas?@l@%mdlm%sl RWERLLRAs of

provi des a nethod of treating diabetes, conprising
Fomls reri hget o ORAUNEHt ofnfoREetk of- ‘gueherrant et

péh ARar %%ﬁ%' @a'ds}’aﬁﬁ%t%%}ﬁb'b%n%@@w%cé?{bo@yfO'EHOEndS

of formula er aspect he Tnvention
akkquggybgggla eE hgl gfrbonyl, ben21m1dazolylcarbonyl

thiazolylcarbonyl, indolylcarbonyl, morpholinylcarbonyl, or -
S0,-phenyl, wherein each cyclic groups is optionally
substituted with 1, 2, 3, or 4 groups that are independently
halogen, C;-C4 alkyl, C;-C, alkoxy, NO,, OH, NH,, NH(C;-Cs)alkyl,
N(C:-Cg)alkyl (C1-Cs)alkyl, CF; or OCF;.

In another aspect, the invention is a method of treating
diabetes comprising administering a pharmaceutically
acceptable amount of a compound of formula 1 to a patient in
need of such treatment.

In another aspect, the invention is a pharmaceutical
composition comprising a compound of embodiment 1 and at least
one pharmaceutically acceptable solvent, carrier, adjuvant or

excipient.
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treating diabetes conprising admnistering to a
patient in need thereof, a pharmaceutically

weacermbaidh e anount of a conpound or salt of fecmuisa00k/013700
or a pharmaceutical conmposition conprising a conmpound

or %qitan%EhgerQy% &t . 4R 'lﬁv@aea 2T ASPER tﬁ@thodBof

i nvention enco sses a nethod o inhibiting TPT-1
txxeatpimics |dngbadms ni ey irg-nido agmppi pleging toneegatient in

r8o I
<AL OlyeR, EOBERGELIS S LaPeeRLabls ATURLLSE Broun o
ac@nmntdlsonf tonprizsing a conpound or salt of fornula

I P@Hg;h§%$gg@e% e iRGhpYSAL rrﬁ!é%%@%aésﬁétﬁod of

mst @d tre ng ‘cancer or neurodegenerative
tmas:ea@esllabﬁrpes sq:m@rzaedmgmaslmenmgeltm@ trati patient in
ST LISRE L SuPORLIRRSHLY e PGl LR TBITY, o
ccﬁmpmﬂﬁil bu:oeam’on@f |®mrg11a oiomvoanghamrmasmeluti@blzeomposmion

trat ds i ti
CORUTATIES: e OTBT N o 2t Bh- BEFB IR uoi ng
Chenlx awotheb. 82Zpeath cﬂhe inv&ﬁtﬂozbyexﬁam’qrais@@esaf tetlosdl of
n, Canbr P UPAC Nam r; .
i e, 08 o at Ak T U AR, AnpBU I8¢ in
né&ﬂerﬁnm{eo@eval iR cedtieal190addepdisie: Sinoaat Yésk,

c%ﬁ%ﬁﬁ%ﬁ?g ggi?2é€(§¥%£h§¥% p%agagharmaceutlcal composition

cHZIWGAR- SodbdhPhENWal4- o8 Fotmild 5~ 0 yl] nethyl
-L-cysteine I~ C HN OH O -27 WD 2004/099171

}
PCT/ILBS?@@EPGIS‘?’%WCN the BBHEPh Az RASERPp BN Rod of

treart{id cancé% 8Nzl rddedde@bit ivO dlseases comprising

benzof ur an- yI)blphenyI 4 yl]lmethyl }-L-cystelne
administering td a patierit in heed théréof, & pharmaceutically

acceptable amount of a compound or salt of formula I or a
pharmaceutical composition comprising a compound or salt of
formula I.

Illustrative compounds of the invention include the
following, which were named using ChemDraw v. 6.02, which is
sold by Cambridgesoft.com in Cambridge, MA, or using Name Pro
IUPAC Naming Software, version 5.09, available from Advanced
Chemical Development, Inc., 90 Adelaide Street West, Toronto,

Ontario, MBH 3V9, Canada.

N-benzoyl-S-{[4'-(2-benzyl-1- O
benzofuran-3-yl)biphenyl-4- o O O
yllmethyl}-L-cysteine _>‘Q

~27-



10

15

HN~/N N (tert-butoxycarbonyl)-3 ({ [4" -

(I H-indol -1-yl) biphenyl-4- N\ o HN off o
w@kpowmbdugh } sul finyl) -L-alanine \ / o CH3 CH3CPBT/US2004/013700

N—(tert butoxycarbonyl) S 0 SOH | (4' -dlbenzo [ b,

u] &1y Nyt brphenyt4=-yi) 5
cygigﬁne §n L Eqé ?1!% (benzyl gxy) ] s o
Vhdatbdnyl) &{34' F (BFbpaayY-1- HN-~ CH . PN o

- 740 \-vod
ﬁg%?ﬁ%%g%uto%héggggg€ % %>a1an|ne As pgted above,
Ebhp@dndé-dﬁcwheeuneentlon bind to ahd preferably,l
inhibit PTP-1B. As a result that| are uqeful in the

t r &t (et -BRt Quy¢atrdildedses, includin Jﬁéﬁ
?g E'I&ﬁﬁt' TXQQI?bgé €3y ”prﬁéé OH

erance oving inguli enS|t|V|ty 'W’O
pélm@#hxihavhﬁeeﬁlﬁhér@iﬁnlﬂﬁua compdurds are al so O
useful in treating or controlling other PTP-1B ChgCHa
medi at ed di seases, such as the tireatnment of cancer,
ne%rq@%@@ﬂﬁﬁ@éky@hﬁhdﬂ%ase% and t

alkoxy represents an al kyl grg

Altrbef iRzl 6k faramst at t ached
gﬁg k81 0HAY et b pUugh an oxy
al koxy groups include, for gxanpl e, net hoxy,

@Yﬁ%%ynepropoxy and |sopropoxy As used herein, the

Al vl "™ 1 nel ndac cn | 15 areups n'F a
TAT l\‘y 3' UPT \v A | A

—C CT_ITT

de?id&édz&&ﬁbe?eQﬁ?xﬁipaoﬁﬁatons groups may QE_H
shaal ght, or branched. Exanples of ‘%E&¥|" [ uge_< Cc3
yl}ggetyl}aéino)benzyl]sulfonyl}— OH

(¢]
N- (tert-butoxycarbonyl) -D-alanine

As noted above, the compounds of the invention bind to
and preferably, inhibit PTP-1B. As a result that are useful
in the treatment of various diseases, 1including controlling or
treating Type 2 diabetes, improving glucose tolerance, and in
improving insulin sensitivity in patients in need thereof. The
compounds are also useful in treating or controlling other
PTP-1B mediated diseases, such as the treatment of cancer,

neurodegenerative diseases and the like.

The term “alkoxy” represents an alkyl group of indicated
number of carbon atoms attached to the parent molecular moiety
through an oxygen bridge. Examples of alkoxy groups include,
for example, methoxy, ethoxy, propoxy and isopropoxy.

As used herein, the term “alkyl” includes those alkyl
groups of a designed number of carbon atoms. Alkyl groups may

be straight, or branched. Examples of “alkyl” include methyl,
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WD 2004/ 099171 PCT/ US2004/ 013700 ethyl, propyl,
i sopropyl, butyl, iso-, sec- and tert-butyl, pentyl,
\Vbemmhmqheptyl, 3-ethyl butyl, and the |ike. Thecrasm04/013700
"aryl" refers to an aromatic hydrocarbon ring system

< GRAL Al Biog, Al LSB}%o@@f ahQERL | C1ELDY. sIhe aARMBLd & ity

ring may optional used or otherw se attached to
pentigr, éﬁ%ﬁﬂtlbehyﬂlodhﬁﬁﬁwlbpﬁgé orn@drharlgieti ¢

hydr, carhon i n s_of _arvl. grqu i ncl ude
fori@&an% & g%ylrgﬁﬁgpﬁ?h ﬁ’a§o¥atﬁk(h§§%ocar og ring
sﬁsﬁhm3o@ntennahgdabnaﬁhﬁham@neramdtbéphanyl IhEratemaeﬂc

exanpl es clud hen
= T e Riabt v WS AR S B nBRT NG s SR bGP
afﬂmhtumamhﬂhpbarhhﬁtrbﬂﬁ#eﬂieanSrﬁmﬁﬂmd hjﬂrbcbﬁbﬁh rings.

"cyel o I" efers to cyclic dr ocar bon.
DS a S o E) PR L o™ L CPHTIAR, EheavT
n@kﬁﬂl@bll.}t vl 2, eycho@temh wdromﬁglhehaxwle a:zyirzllkfzwwg.and

cl ooct The_ter "ha " or "halo" indicate
FE Ao Sl B | o S GEARPSSLHC T M FherYle BOFRERVL,
&%&ﬁl?ﬂ@)é@h?@ KyMore fefesrd@ aryl Ngr&fpd ia3@ pi¥&yeMind

contalnln% at | east one heteroatom selected from 20
na{ W%@en 8% GRS LSNPS diSt BPeiher ei n sai d het er oat om

I's ifhea nE ﬁron%&b§oéhﬂgl"Th%e%%EErOQ¥§|°§|kyé %gngc:clic
I ey

is optiona fuded to or otherw se attached to Ot
hm@@@v@ym oaI kKg¥anplaps odndrvelemicydr ormpﬂgde cyclopropyl,

sbon r r ph I r
i?@%?% ycloa b3i§ﬁégﬁgg havgg¥?8%|% to 7 ﬁ%g?%ﬁtﬁg and
f@&ﬂqmteé of heterocycl oal kyl groups include, for
exa% e, y%‘[n?s 3, 4%5?8% ydrglfsoq'lijl 8'"' nyllridlcate fluorine,

pi perazin nor pho pr peridinyl,
cmknanBydbmbmnaaylam$ywﬁbmedinyI pyr|d|nonyl and

pyrazo I|d|n eferr d rocycl kyI gr oups

i nclh I%erpa ﬁ??cy{; jl'nylre Fph? i Ayl5ing or ring
sy anOl ldaanwhmn@O Pyri ;démylonedl h:é@é@eatml IQéIé’dt.ed from

and pyrrolidinonyl. The term"heteroaryl"” refers to an

DTSR ¢ RYAG sy SPENTULERE ai WitiE idt §sshefkgoatom is in a
ndtelHRatem selett ed ThEOMdtiet-begeNoal BXY J8ngaR@ optionally

féggglgg élh%tgggsgggrgétgéﬂg%.qucgiezu%ggeggcycloalkyl rings
and/or non-aromatic hydrocarbon rings and/or phenyl rings.
Preferred heterocycloalkyl groups have from 3 to 7 members.
Examples of heterocycloalkyl groups include, for example,
1,2,3,4-tetrahydroisoquinolinyl, piperazinyl, morpholinyl,
piperidinyl, tetrahydrofuranyl, pyrrolidinyl, pyridinonyl, and
pyrazolidinyl. Preferred heterocycloalkyl groups include
piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl,
pyridinonyl, dihydropyrrolidinyl, and pyrrolidinonyl.

The term "heterocaryl" refers to an aroma;ic ring system
containing at least one hetercatom selected from nitrogen,
oxygen, and sulfur. The heteroaryl ring may be fused or

otherwise attached to one or more heteroaryl rings, aromatic
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ot herwi se attached to one or nore heteroaryl rings,
aromatic -29 WD 2004/099171 PCT/ US2004/ 013700 or

woao4awmimat i ¢ hydrocarbon rings or heterocycl oatkyis2004/013700
rings. Exanples of heteroaryl groups include, for

o£XABRL EromWidi RGaroddRD #HLNYdr heterocycloalkyl rings.
5,6, 7, 8-tetrahydroi soqui noline and pyrim dine.

Expetlas af dhmpicesydf IereFoaRyLugs oub_r | Athmeike, Pyridine,
fﬁ§ﬂﬁﬂnﬂh1é§y§enéo%hbe@ykeﬁfaﬁ§&%érsoﬁﬂhﬂ8iYﬁe Qﬂ&a§§%§%1d1ne.

pyrimd i'm dazol enzi m dazol yl, furanyl,
%%ﬁ%@ﬁﬁ%a@?ﬁmpléﬁbeﬂﬁofU¢%ﬁﬁnarﬂﬂh|QZ@P?E include thienyl,

|soth|azgﬁ0|ylggg gﬁzoly&ulnayyyﬂ az%g¥5FOlypyr d?%ﬁ%midyl'

ot hiazol'yl, tria
lmxﬁﬁﬂqﬂyl,pyrazbE921ma@@mbbﬂzopyrai@tyhyllo Thebenzofuranyl,

afOIPAEIAS 108 LN S fventhon may. ¢ %’ r?lar%o‘ig}% or MPL&xazolyl,

asymmetri c”carbon atons so that e co unds can
oxpdistzalyl, dlffxﬁaﬂhlagbéyéolsobenz¢8®tmxnxolﬁﬁese triazolyl,

d hi ral
%’E‘i&‘i@e%ngég}z? ot %1? 20 1892MRhS, bélfi‘%?ésg}aezsdlyﬁ Ira

er egner s. e ‘situati ons,
t he Hengapetansi OMetisis |merentm§ﬁn@@lr |Qbrﬂ55ilale|n%eor more

forns, .can be obtai ned tric synthesis or
R a2 EPoR e S o] oSt REES| CoTRAAE ehe it in
di PEafmite S te@boi Bem@eLOMrished, Those exiRdsbY¥an be, for

conventional methods such as crystallization in the

eﬁ¥@§éhcéaSFmﬁt?%so¢Qﬁ?ﬁ} éﬁénFaC€%+%n%Hd§¥%$ﬁ§e°W§Fﬁg, n

thdde @Xapkeons fhihal g e eabHiNon®Fs, 20 der iopatiaing
the racem c mxturevvl aresolwng reagent to

a¢feies dCEMgi astRr Y RS Inedp Ry af I Hel Wisystbeedfers LY

rdd R utdmOBRt 0E aPiYemAKL T eRBYLDGL Ie J0SPeV AGREEBE can
to generate _the original conpound in enantionerically

bemqcsHed iFBeth ey SeRlte BBoverreckirlegesindpesuch as

cffsoc%athqat;eohngﬁ cans P ed RN | AIENIL PULEEXLOf @
conpound. When the conpounds described herei n contain

c@r@fatmg@apawbuélmmﬂofsvrorengﬂhéﬁ cewiteral gfPlgesmeumne or

é‘éﬁigf{g }‘1? and éﬂé‘érﬁsé B%%&\é" %EFE(F}? io%qplnlgt rlagt%ent to
I nten e hat t e conpounds I NC e e cls; trans,
gherptd EBiagbaféguensi Greparbitkadi see B =dldrepagtroneiic
cﬁ]?cf gfrgpﬁksoaﬁ?tf%h‘?&% ntgo tRE &Q&éﬂf’lexgg 5@%%t°98p8¥1@915ate
gen or mu adm ni ste
the original compound in enantlomerlcally enriched form. Any
of the above procedures can be repeated to increase the
enantiomeric purity of a compound.

When the compounds described herein contain olefinic
double bonds or other centers of geometric asymmetry, and
unless otherwige sgpecified, it is intended that the compounds
include the cis, trans, Z- and E- configurations. Likewise,
all tautomeric forms are also intended to be included.

The compounds of general Formula I may be administered
orally, topically, parenterally, by inhalation or spray or

rectally in dosage unit formulations containing conventional

non-toxic pharmaceutically acceptable carriers, adjuvants and
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orally, topically, parenterally, by inhalation or

spray or rectally in dosage unit formulations
woani4avsiTng conventional non-toxi ¢ phar maceut PCauS004/013700

acceptable carriers, adjuvants and -30 WO 2004/099171

vERT¢182004/ @ha70@ erehbgl-esterdie tgy mpagenteraknasincludes
used herein includes percutaneous, _subcutaneous,

PPREVERREEAR: ars UPE UG ARPRE r atRHGISS Cu LAt rl&ndscufaFrapenous)
ihotimidienal i jireghik@RtREcADT U] Mt leChR dWes s18AL LB ques
like. In addition, there is provided a pharmaceutica

andf paenut HEF ot o SRy 4RCERpSEn@TEY igeferabhrERATEical
£ briith & orPhadnaedtibcal | donerant 32 €t bheror®a0f and a

more conpounds of general "Fornula I” may be present in
pPhagersattics it Recepptdple A i96n- t ORcor more compounds of

glharimacaytical | y a%g%a@r%sgﬁ&r jer s, andiar ; di ESH%W $ne or

and/ or adjuvants, and if "desired other active 1
ne¥RYr eitetoxicThehprmarmtdweldsl eorgsitlionsarriers and/or
I i gen I r ; y in .
O RO f00 e, L i dt el otk § Rrive
ingoehesits.ozendds; apfusowsseugricelll y conppehsioms, containing

cQheRELA Dl PONERNS (Lo ghaNY) Gy (RMUSI O AL Alop1 e sor
soft capsu , Oor syrups or elixirs. nposi 11oNs
orat emzied faor eraiplsse amcdbd epseparedheacchodenged 0 aqueous

ny ho : the art for. the manufacture of
O%har"%%eu% & %W%égﬁ%%si t idgﬁéeéﬁabé%chp%ﬁ%%i ti%ns PefuLes:
ewwigizm Gaedoprmeot aggrtid esel ect egrdipom:t ka igriewp

consi sting, .of sweetenin ents | avori ng agents,
coIé%WﬁﬁSgﬁéﬁ?g aﬁ%tiﬁiﬁfeggFVaPF9g a@%ﬁtsg?% g?%ehpﬁ??ared
aqrandide plrararge ewdtitesl |[Rhowel egardheardkpat ot aftheé€ manufacture
reparations., Tablets contain the _  active ingredjent
Ofn éhﬁﬁ%ﬁﬁ??%l ?h RBAR B haPRice fiFRal FeTPositions  may
cateapt ahlee @Xaiqienigertbatecaretsdi tabhethorgtde consisting

nuf acture of tablets. These excipients_may be for
°€§§Wﬁ?‘é?mﬁ%r BOBRFBienteavas et c RO tal CPANT LAY boRAPES 2nd

pﬁéﬁﬁﬂ#@t@&éboagéﬁts|aQﬁOS@rdéﬁﬂ(HdﬂﬁgerQaahaﬁﬁaﬁmaceutically
sodiun1phosphate;]%fanulating and di sintegrating ,
LS, Per BXHpHele carRPEraFEMS or allgPArESacyeptain the

add el NGgrageshs, iH0hd8XAIL WAlRN ¢ln-96kati Pr@Fmaceutically
acacia, and lubricatin agents, for exanple magnesi um

agﬁqgﬁqggg,e§pé3¢¢%t%C¢Qp 24eg|sglitable for the manufacture of

tablets. These excipients may be for example, inert diluents,
such as calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating and disintegrating
agents, for example, corn starch, or alginic acid; binding
agents, for example starch, gelatin or acacia, and lubricating
agents, for example magnesium stearate, stearic acid or talc.
The tablets may be uncoated or they may be coated by known
techniques. In some cases such coatings may be prepared by
known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action

over a longer period. For example, a time delay material such
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30 The tablets may be uncoated or they may be coated

by known techniques. In sone cases such coatings may
woeoq@roepiai ed by known techni ques to del ay PCT/US2004/013700

di sintegrati on and absorption in the gastrointestina

aﬁﬁragiy@&dylt hegshys QHde & SL{;SltyQ:' actiicQR 5 Q¥ 8N ﬁaﬁ be

onger period. For exanple, ti'me delay material suc
em@%@xm@-2004/099171 PCT/USZOO4/0137OO as glyceryl

%qta 18 g%ee&gldh%teeﬁ{ t 6108y e . 9¥8d-as hard
For mul at1 ons or oral use may al SO be resented as

gdikartin gaaml@seaw@lresn wher échlmelmmdﬁeenmglra’edm:émd with
ah S mé&q:d ll'id adfu E @rt &#‘ %)ﬁ:lrrl li%nt' cgg? 1%a@é1§oonate,

caIC|un1carbonate C|un1 phosphate or kao or as
csbi:turrgelpabsph@*a@suireskawlhemm Pt hesactdfite gﬁ@ﬁédnemapsules

wlllesrerg %M éﬁm efn r%nq:' llS g.’ﬁ?&é&“ w{@l{ G4& r an oil

peanu quid p Farfin or I've ol For nu a I ons
mécinruno,r aEIoru ssanpye gpsmie qpileseéngedd gsaraifif Jlnopengésve oil.

Aqu uspensi ons_contain ctiv terials
adnﬁpxﬁwé %ﬁ?ﬁsexglpléﬁ?% sﬁ%?ab %Yféﬁ'gﬁe%nanﬁ %%?n @ as
l®@fengegueous suspensi ons. Such excipients are

suspendi ent for ex '
car§3§§ﬁ@%hy 83??5?%@%? ﬁ%?hfﬁ@ellgFos$Cti%e materials in
a&mKHKHMEDpwhtnﬁtéﬁdﬂ?ﬂehﬁbosgulEﬂhmeu”fafglUhﬁiemanufacture of

In rralidone, mtra acanth and um ac
%’bgr 'f‘éye&]rsﬁﬁé’lsu ngs‘g%én??g S fre QUM ACACl A agents,

féat Wx@hipd=0Ccedaiumg caﬁ{b@&pﬁathﬁbcejfm1o@eanp+nethylce11ulose,
| ecithin, or condensation products Q%Oﬁn alkylene lginate

D R CRGL REF BY £ G LRSS f or  exanpl ¥

p@%\yl RNehRrbengost ear ajign  Or-:GRRAEEASAL | OAn@r odyeh S Qfcacia;
ethylene oxide with |long chain aljphatic al cohols,

dieTSaTl 8T HEPtddec aeP Ryt end6Xy cBE arfol Pabprally- occurring

D Sald, Onedy ogugh sl Of 1 &tinHiene axi denadddy Bt igdoducts
esters derived fromfatty acids_ and a hexitol such as

ohol §BxytIeRE sobideol Worbol Eatey opcpgs, for example

pSONIERIA 1@aepgeég££§e ofoﬁtéaﬂa@e&%a%bgep%a@ctp@réf althylene
esters erived fromfatty acids and hexit

oxkiydrvies, iord exahpie pbigatA en@%ﬁi}qilstran for example
hdPNOR 8281 THE-RAMEOUR, 1ISUSPEPST QRS aRYation products of

ethylene oxide with partial esters derived from fatty acids
and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esgters
derived from fatty acids and hexitol anhydrides, for example
polyethylene sorbitan monooleate. The agueous suspensions may
also contain one or more preservatives, for example ethyl, or
n-propyl p-hydroxybenzoate, one or more coloring agents, one
or more flavoring agents, and one or more sweetening agents,
guch as sucrose or saccharin.

0ily suspensions may be formulated by suspending the
active ingredients in a vegetable oil, for example arachis

0il, olive oil, sesame 0il or coconut o0il, or in a mineral oil
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al so contain one or nore preservatives, for exanple

ethyl, or n-propyl p-hydroxybenzoate, one or nore
woabmrmsigi agent s, one 30 or nore flavoring ageRrcsusand013700

one or nore sweetening agents, such as sucrose or

s8Acchar i Doy (4 | ¥, SUSPENST Ofge NBY1 Pesh Qrdnd il ed contain a
suspending the active ingredients In a vegetable oil
thiprkendagplageamtactfios egiehple| beeswvit, Basdneapiifigr or cetyl

ut ad N i.ner oi -
~E 00N T e AR A s T d e acdea
tsuppensionyadayabbat airala prepocikenpng .- agehtssd ocompositions

may & ! rQSQ?%@é'anE ep%%ﬁggkgno%fc Eylanéyfqu%! t ,such as
%Neg?eﬁ %t ddled

i ng agents-and flavoring agents rmay bé a
agapyrigviagedpal at abl e oral preparations. These

co Si.ti be preserved-by the addition of an ..
ant 12 BE0RAp L2, FRVacts AT HaRRh, IR BEEL PP Fedibation
ohoawlesguants graamgnedosubyyabhe Bddipiepasétwater gfrande the

ueous_suspensi on by .the addition of ter provide .
AR atRFURTT T otft oRETT St ¥t b e owi FIPP8 “ar8Fe &) Afpteing
ag¥nyet taupetdiagentgeauspendi ngnagestr amndrenepoésddrerives.

reservatives. ., Suitabl e dispersing or wetti agent s
S e GHPREABENTE 7 eC i GHSCF £d BY SPROSERG Ty 2T
ex@iliied abpvechAddi bl oaady exeipbasts,addre .examdd®itional

sweet eni ng, _flavori ng and col or,i ng ents, may al so ,
S BhReant | 15 Be YT post LT HHINS PRE coloring
addtMeNt R BRY¥oabsOpBEseritl the form of oil-in-water

emul sions. The oily phase may be a vegetable oil or _a

m ndMRTTGCPUBE Tt XPOFRRS B e R thsyi ttAng ion may also be

1 MhS| £ NGRS NTBY e BatUs by - OO rdiNGg, PHFBe may be
for exanple gum acacia or gumtragacanth,

a natagichPPyeocett ridg 20 PHEEHat Pdés, OF omigkarsre by these.

sPRab1d eGhl Ty ia8d RARES iy HET hhBhr £61RIt A8Hi%Ed qums,
fromfatty acids and hexitol, anhydrides,” for_ exanple
Lo r gratm oo | 3RE,2 87 BEhJERSRCPaR . praguseslnfodqrering

prddghRAlGekal R5t el St &5pyhene, oxXbderni0f 2£¥2BBLErs or

pol'yoxyet hyl ene sorbi'tan nonool eate. The enul sions 25
pamfifadl soeeloriisai ndeweea®ni figerand fRE By or rggdagemng.  hexitol,
anhydrides, for example sorbitan monooleate, and condensation
products of the said partial esters with ethylene oxide, for
example polyoxyethylene sorbitan monooleate. The emulgions
may also contain sweetening and flavoring agents.

Syrups and elixirs may be formulated with sweetening
agents, for example glycerol, propylene glycol, sorbitol,
glucose or sucrose. Such formulations may also contain a
demulcent, a preservative and flavoring and coloring agents.
The pharmaceutical compositions may be in the form of a
sterile injectable aqueous or oleaginous suspension. This
suspension may be formulated according to the known art using
those suitable dispersing or wetting agents and suspending

agents that have been mentioned above. The sterile injectable
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Syrups and elixirs may be fornulated with sweetening
agents, for exanple glycerol, propylene glycol,
weaoddowwil7y gl ucose or sucrose. Such formul at i 8aT/USBNN4/013700
al so contain a denulcent, a preservative and
VWQIding, apd., col Al ng.agents .39, The, pharimceutheat ;
p%%%xgsellti ons }?ayélgsred i %et%% or'Gm ofe a sterairﬁe ' rom of
suspectial einquweonsnoroieaghneus? s peasephabThi giiluent or
sSHRRANS! A0 MY Re d oL ALEL, ARGPTE NG 4 ol IO 2mong
art using those suitable dispersing or wetting agents
tlae de sumppeidiengehdgéres anfasohaget Heea nemy opedeablowed are
The sterile_inpjecta . -33 2 71 : -
Ve S BOAT T3 ooSOEPEﬁ%*% S rhe n%%’yglgglg%be SedD, | Ploride
sohjteicirabl €rsalddtiitannor stsusensiiord widsnemet ogiigentionally
entally acceptable di]uent .or solvent, for
B FREIAR reT BuCATBAr S-S AR her S5 s g Ereose
anvehbTdes Bickds adMenissy thratermaypybd énpllaoygédg asenthetic mono-

water, Ringer's | ution.and Lsotonic, sodi um chl ori de .
R T T 1 ) LGP P | BCFY GO | LG e BIEIE acia
£ Oohvesd iienathky prepptayeth as€ ansebveble®r suspendi ng

medi um For this purpose any blapd fixed oil may bﬁ b

enplB¥fed FHRUGIITg svht hEETE Hono® OGP glgcepﬁges? PR °°
adfithidteed aid yrRei dorauctt asipliiccatied, EQdfi ndatserectal

in the preparation of injectables. The conmpounds of
ageifersiratdrrul 851 FRY af s be ﬁ’rﬁsﬁ’i sCEMRESihiphe can be
pfﬁ?i@é& BYPRANINLGT | e 8r@y , whieh r£Cckaltable non-irritating
adm ni stration of the drug._ These conpositions can be
e¥F EpEEd TP tnili f§Llifedbir oA iAMY Felweggbrges but liquid at

tRONrEEFAT at ERGed i et hhathd e reflel thedlt QiR Yrectum
tenperatures but liquid at the rectal tenperature and
LM Felears i g+ iFrdheatestanf Lpchefeagecehutter and

pgi#%khyigﬁg gaterial s include cocoa butter and

pol yet'hyl ené gl ycol s. Conpounds of general Fornula |
nay_%ﬁmgﬂﬂﬁdﬁi§€e9@@eEﬁﬂ;ﬁﬂﬂ@#ﬂérélW?Yi¥ﬁ;?@ﬂkﬂﬁﬁﬁ§red
pggéﬂﬂgyaiE@?igrHgstgfﬁﬁg%kﬁﬁuﬂn thge dPBéP'ééﬁ@H&ing on the
concentration used, can either be suspended or
veliselst el iconchatyehi et aisefdv ganageblust yoe dljspeates or

d§y§ Nl ﬂno%%k @Qﬁ§£ﬂ%ﬁiQQWHBE§§§5M§i§ygﬁifﬂy$nts such as
urtering agents can be

local anesthetics, preservatives and buffering agents can be
dissolved in the vehicle.

For disorders of the eye or other external tissues, e.g.,
mouth and skin, the formulations are preferably applied as a
topical gel, spray, ointment or cream, or as a suppository,
containing the active ingredientsg in a total amount of, for
example, 0.075 to 30% w/w, preferably 0.2 to 20% w/w and most
preferably 0.4 to 15% w/w. When formulated in an ointment, the
active ingredients may be employed with either paraffinic or a
water-migcible ointment base.

Alternatively, the active ingredients may be formulated

in a cream with an oil-in-water cream base. If desired, the

-34-



10

15

20

25

30

di ssolved in the vehicle. 25 For disorders of the eye

or other external tissues, e.g., nouth and skin, the
woaommmat7i ons are preferably applied as a toppcaiusgmh/o13700

spray, ointnment or cream or as a suppository,

2GOELA NGt Be AELI ¥Rt NARA eALS;1hB1dad Olal, ARl e at
of, for exanple, 0.075 to 30%wWw, preferably 0.2 to

loak \i0% anld mEse BOlphedwicalsilgobod sech 538 WneDyWean

I i.n,an_gqk ; ' i n ents may
T oty ow (S Pher Earar T nf ot oY Col MY BRIeARAS
robyethisss bllgcol namémitages Ahecepht | Ted ytonieal

£8EhLVE: 10NE0 8BLS [BYy 06 QL AL oldly Akl BA DML Bes
an ol l-in-water creammbase. | esired, the, -
aRYOAI0GY Pr PEMLUS2004 3708 aagieeusngiradiens! thireugh the
S£1:£30 hase mayLnclyde. 01 SXAIRLE BE ol 8ase Al W W

of a péfy ydri ¢ al cohol “such as™propyl ene  glycol,
pénk aree-ilon3-edhehcemanimdlolde sambehpl subfeecietland related

ol yet hyl.ene gl ycol. an 1.Xt ur hereof . The topica
BRI MR St e T T HRERabesh T B ch
aénhainoes-edabsonpt ransdsrnpaneievateonPod £ ¢teblac ttiope cal

iLngredi ent, through the ski.n or .other affected areas.
e o R B Mo TaRPdL B th TS SRR Dt
tBé ned durhalihd axbdpoasds madradratie appk ogs. off e d@onAdsix

of , this Jinvention can al.so be.10 adm nistered b
VET i Ottor T LABEF CBooPr JF A0 PoBVEH ThR R Rt i on
coht inleiA6C Fphi shedrasd Npia pat abceodderulnds thieugh a

reservoir and. porous nenbrane t&ge r q% a solid. . L
meERTAne IRk &G, 2PhlET 13RG Lo REETCRRES RIS EyeRiFR 18 1in
c8etd Merad CORLI BUOHSOY duddBat B EBSEF¥®Igidit. If the

m crocapsul es through_a 15 nenbrane into the active

2@ Jrteal 8PaaRe’T VT MR RRFsSFHR corfteadrodiled and

plbgesddni iRy FHERSar 0fnd he-digel RHEAE - 14 faddigi ACkMeto the
agent is absorbed through the skin, a controlled_and
THF HRAQET M IRe §RF| 6AFBIOR HE CACCPPELABRNt LRSS SRATPSVIAELBY

adont hey AGLPEGAL L 1 bR e HeAREmB 2Rk CIACARSMRSIerhBE patch
encapsul ating 20 agent may al so function as the

maenpreiele the ePERgWed il paudRabhaysohnfdevsten with an
a&ﬂm%ys@eﬁ,sgﬁéﬁ%@ aﬁpla@%iéyé&lﬁﬂéi’@ﬁ,h #H¥ a polyester

patch. The oily phase of the emulsions of this invention may
be constituted from known ingredients in a known manner. While
the phase may comprise merely an emulsifier, it may comprise a
mixture of at least one emulsifier with a fat or an oil or
with both a fat and an oil. Preferably, a hydrophilic
emulsifier is included together with a lipophilic emulsifier
which acts as a stabilizer. It is also preferred to include
both an oil and a fat. Together, the emulsifier(s) with or
without stabilizer(s) make-up the so-called emulsifying wax,
and the wax together with the oil and fat make up the so-
called emulsifying ointment base which forms the oily

dispersed phase of the cream formulations. Emulsifiers and
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adhesi ve system such as an acrylic emulsion, and a

pol yester patch. The oily phase of the emnul sions of
woOhos/omyrent i on may be constituted from knownPCT/US2004/013700

ingredients in a known manner. \Wile 25 the phase may

eROTPIdrS @ LABE Sk Yo Al QMU 1l @br Libe ™Y ORMRI:$RIBtion of
m xture of at least one enulsifier with a fat or an
thf IPXASEN ERVBBEHoR fraludsd THRSBI PO/ PRI S| yFetgstearyl

afa/&mphlniyqustwvgﬁééﬂ@f Igaylceewdﬁgn&@cg@atﬁecr Wabhh 80d4um

i pophi lic enulsifier Wwhich acts as a stabilizer. [t
1¢tsr1a1| wlﬁaéﬁer peeng ootitrtsudé@hgochet ¢e af dluitaddeaolds. or

f—J@@eéA}ert,h @Srﬁﬁ}jééiéﬂ %hs( Ph Wit Bnoécha\.’\é\{ n{%”the desired

stabilizer(s) e-up the so-cal yi ng wax,
cefitettive Pwaret bges hevinde hehgodibibiy faft thmkecapve he

ér@oxﬁf'%i Ledyeoul si{ying 01'3)”%9% QQ§§ mﬁﬂh&%”éﬁt&@&l
y di spersed phase of 't ie cream ations.
et d isirf |fe>rrsluaﬂbll©®6 :\mmMogglmu@cwngsm@@mm@@m

%%aQILb &l Pk %Eesﬁgﬁ Aﬁhtdé h le roduct
]?orrrrlsﬂ a %h% 55)36%1 | Oi %

i on of i NVen I'ncl udeé
wiBth sﬁpamxbae coe$os;tt@myylto avodoBolsalmmae sﬁr;plm alubelaob: other

er ostearate, and,sadiym lauryl sulfate
i et e R e
edtorrd achoprubat imad:spahasedsone’aghl snatx/&angattehepm‘esylteﬂe

t t th bilit
IO s O S A S LN yi%O'cP% YisByEigtate,
d@rhﬂr reEcaltl, cabopﬂmy]slpmlnﬁmaﬁul abiroyis stfeatart)e | aw.

e BhHEP S PRGT A Slh bl B 0B P AT Gy BRPEre may

b& QNS Bt ame¥et fapVied diéeﬁa@a@aef 6o i Lkﬂﬁﬁalﬁfat@b'fleﬂependlng
containers. Straight, or_ branched chajn, nono-

Oy s iPE ORPKY Fes ejé?‘ﬁjrjsr%cﬁ\ LETRPLIEOhH FHER, mieéli&’é?yﬂ’omt

15808 aheh aéopuit%egoﬂﬂ yeohrdi 8Si8d/&F GRROBUbakattyn or
aci ds, |so ropiiSis nyristate, decyl oleate, isopropyl

ORETINREE2LHAETF Aedat’®e% 15 et hyl hexyl palnitate

or & ph@ndrebndr anohad LhakN:8si 845 dMYinik@rUSedn to the
These may be used al one or in conbination depending

S%h AUFE properei €S I sdeTAL et eiYp, RogRdients are

ai@ddiag eei Bhspéﬁ&cﬂiﬁ%ﬂt%lé@hb&ﬁrﬁéﬁ t e%%%%flfawjy an
and/or |iquid paraffin or other mneral oils can’ be
aqugaps solvent for the active ingredients. The

antiinflammatory active ingredients are preferably present in
such formulations in a concentration of 0.5 to 20%,
advantageously 0.5 to 10% and particularly about 1.5% w/w. For
therapeutic purposes, the active compounds of this combination
invention are ordinarily combined with one or more adjuvants
appropriate to the indicated route of administration. If
administered per os, the compounds may be admixed with
lactose, sucrose, starch powder, cellulose esters of alkanoic
acids, cellulose alkyl esters, talc, stearic acid, magnesium
stearate, magnesgium oxide, sodium and calcium salts of

phosphoric and sulfuric acids, gelatin, acacia gum, sodium

-36-



10

15

20

25

30

20 Formul ations suitable for topical admnistration to
the eye also include eye drops wherein the active
wongeddent s are di ssol ved or suspended in suPCamise004/013700
carrier, especially an aqueous solvent for the active
aldiHad , e Rl yvIAg1 p@Atd 1 ifdnamahay ¥r asd e dy196edbast § and
are preferably present. in 25 such fornulations in a
t]%?}hc@?ﬁ‘@&?fioﬁro?n@@%]@tfﬁ%foraﬂﬂ?%?%beé&391‘%?“1@.15tFét10n-
sd&Voadunakt beut 51 & ARAHE cbnd%a W W. chidiroltiRer #ReHLES
purposes, the active conpounds of this comnbination
LopERbIon aFeMBY dPR AU deEnBindddifRer Bife ©f ABEEVe

b AMRANGS hPRPHRPEF AL R Hihe kg £ated ¥ i
C%ﬁ%inis#rat?onzgfé(%%gédni%?sfered per og%%%ﬁg@&ons for
PEGHIRTTds 2ARY bet Eririotedayi PR inatheskorms gdr egaeous or

niﬁefgq%o%w%toﬁfé Istu&siqee%%ét%n%ﬁﬂﬁig s @gi ds,

| 'ul ose al kyl esters, talc, stearic acl magnesi um
SHIRRNSHOES - MREReS | M uhdicae, asddPusrentii @l claynbsabtspafed

q furi hds, [ ia.g
e 15 PR St s 00 B B8R sy S50 002 O4E che
cattgjiarst or golysnty Inppticniedofier asel/or giel Yeirnylations for
o 1C°Ja‘alini§‘39 tl&?.n f}%b!c%hﬁgu%&serﬂ%xgpéemﬂts%%lgf{g& in water,

conveni ent adm ni stration. uch psul es of abi 6t %
pPoietdoReaengaycoht motdrydenel gageol f ortrhdratli, onoas oby,

id [ [.spersign_of active 5 ¢ und jn .
e 851 il B feedhe Bot b e BagPol ! sodium
clparEiteer ahdAdni vasitaust borf fray . bet her tag vanmsofnd modes of

uequs _or __non-a ous . sotonic sterile. injection :
asorﬁﬁigﬁglg? aE%é%%%sF@ﬁsWl?ﬁgggk@%ﬂhﬁfbﬁ eaﬁgarmaceutlcal
amuspensi ons may be prepared fromsterile powders or

granul es having on r more of the 10 carriers or

0 | OBREenaRt PORCt 1 b URETS T Yhe 4Gt AACK gnd Fgr o about

140 ahg askd ﬂitﬂdg&tah ImOi £ _filaﬁnylim@hﬁd@lem‘Hyﬂablea@ielsﬁgta‘fﬁﬂ KA the
wat er,  pal yet hyl.ene gl yco ropyl.ene glycaol,

CREARERGE, Gor ool 120 e aPEOREEEE SPROt PR (BRI SRS to

alydt, bengylped cphelensodidsm gehh ori degpheandhgfiinvardOUgctive
buffers. O her adjuvants and_nodes of 15

INgRRAPEEr SPPEN™MEY ePReFPMaHRE D Wt WiovPyTiegh@aterials to
priRicEReedt hgaé déddge PRS0 iheVehsyOobebbes MR RS the host

trfera%rgdabgryc% ghe]z' r];%rttoicgi?grlrjt mode of administration. Dosage
unit forms will generally contain between from about 1 mg to
about 500 mg of an active ingredient. The daily dose can be
administered in one to four doses per day. In the case of skin
conditions, it may be preferable to apply a topical
preparation of compounds of this invention to the affected
area two to four times a day.

It will be understood, however, that the specific dose
level for any particular patient will depend upon a variety of
factors including the activity of the specific compound
employed, the age, body weight, general health, sex, diet,

time of administration, route of administration, and rate of
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140 mg per kil ogram of body wei ght per day are useful

in the treatnment of the above-indicated conditions
wOabmmwe015 ng to 20 about 7 g per patient per Pdags2004/013700

The amount of active ingredient that nay be conbi ned
e}\&ﬁfeh: téﬁe GRLY %mgﬁhsuéﬂ SarldP e Qduee; 2 Sb@gkﬁedgmecular

formw |l vary dependi ng upon the host ?reated and

d%$ﬁ?%ﬁnﬂﬂd9§9@#nﬁn@hetﬁpxuhn ni strati on. Dosage unit

for i ddm genes AL ¥, o8t 8bR- Behukeanhom Abpnd 4 £

to 25 about 50 kkx? gﬁ active %ﬁgrg %égﬁ ﬁ#% Oﬁ%bSl ton
m@ms@mrbeb@ddadntm thereadingl dreed eif daingdsgswpesr . It may
bga éﬁ)éﬁ% Q%?qSQ%mﬁgkg tﬁgnghaﬁgfsfe%a Qﬁd 5§anklng water

pre 1€ to ap topi cal preparafion

cowporidssofse htbat n\ténmzt i mined t heked f eot ed theea_oetwtucally

=S TR oS0l M e M0t cn s i

Iipamaijcwllaaro paet | ennvaniéntdependmgs@mta e i eblyp@éltlon as a

factor I nc N Lvity of .the s eC|f|c
premlxound: eACH'I yed the afs & oayd\ﬁ/(lellﬂéﬁ ‘&ae% er al Preterred

n&ﬁﬁﬂdﬂ&n aﬁxmaMBeincluddnﬂdmhsadnhﬂestamﬂmams rout e of
adm._ni strat.io rat.e o 2004/.099171
T ARSI 4 010560 ey SR Of BLoR T HARo HESRACE R
céﬁp&gﬂﬁnpn@ffbhec@ﬂwinanﬂdm'thdra@@sefunﬁ&rgomm@ Type II
t herapy. FEor adn1n|strat|§n %g non- human ani mal.s, th a
dy ‘ti Of CREYSHFR & HE hdd ORYFE 10T Vi ges IB‘?thO S
ofirigikin@ondbands | £ MByrmA abe eanvenbot fcn fWakRubat eor
the ani,mal feed and dr. nkin r conp03|t|ons Yo)
M@?ag%

MPFRARHE CERF R CORRIS W & jpitors for

\ﬂ@fg‘ ahe aaaaiéws@flatm&l@gnp@@f11@rhralpar&gewtgh its
i et It may al so be convenient to present the

ctlinﬁnoéss‘ébj ek SYafranai ¥i oh e Hé féabebss

r%ﬂﬂ'ﬁé%glwahéﬁencﬁ’é@é i@ t 30BNt AN ARIABES 1y in human
i ncl ude domesticated ani mals. As not ed above, the
CYRf &t .déﬁbsFéespr%hﬁ%éﬂ%?ﬁéd@aénﬁls%é?ﬁp@affaéﬁgraﬁ%?d as
tIORINREII0R Lherapy fgcfgﬂgefbraﬂgagyrﬁiééased|@Q?EE@ or

In one such aspect, the invention provides met hods  of
heptith g téewpoliRds BYPS FImALaPEtif- conmbi nati on with one
or %%e@%r%e@HQHQtf@ﬁhﬂkQQﬂEeEéaﬁgtﬁﬂ%Xﬂ?Iﬁ@&ﬁﬁipldemla in

inhibitors
a patients experlen01ng or subject to Syndrome X or type II

i
|
e

diabetes. These methods include methods lowering low density
lipoprotein (LDL) blood levels and to increase high density
lipoprotein (HDL) blood levels. The methods herein may further

'be characterized as useful for inhibiting, preventing or

reducing atherosclerosis in a type II diabetics, or for
reducing the risk factors thereof.

These methods also include the lowering of free fatty
acid blood levels and triglyceride levels in type II
diabetics.

Among the ACE inhibitors which may be utilized with the

invention described herein are quinapril, ramipril, verapamil,
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I mproving the cardi ovascul ar risk profile in patients

experiencing or subject to Syndrone X or type |
wdizeda@beig1t (non-i nsul i n-dependent di abet es nel PCTWS2004/013700

preferably in human type Il diabetics. These net hods

ofBol0 Reeharag! etizedias, 20 bSch adHalloN A, 11 sk
actors for heart disease, stroke or heart attack in
benazgurilll, grabesiv. Thewnyratlhodssinedyvle tdtenolol,

110N HQl; | P derilsa 3R 3 PALLE ine,
elféxp rllelﬁcfp%gflgéggg%}gtt to Syngrrg%re th?&?c)}’pléa e
t thadetees i IThedenperhpdsl i el adehaenaoelst 1aienyi agcephable

sit | i popr.ot ej I s and to
S?ﬁ%r%ﬁ%b%ﬁighgdgﬁs%$§g #%g%%f%tg?ﬂp%ﬁﬁf%'blood | evel s.
The Tret hodenhépri al saypfaridesr mebbodbavatsimior @dPase
. ful for inhibiting, nting o reduci
SRR e arott b a2 t5he Pl afat tas | S Recutar or
cershicivegcuierr rdkk facedile tihepedfienBd Shese emetingds:

| so .include t l.owerin f free fatt acj d . bl.oo
sflrs Wendver o, SRR Prs Rl Pheen i atfferes
nébigid)he pACEeirabl pi trorisumsdn chprayI béiakbdéd iczedrwat hatient
the . invention described herein are guinapril,
HERT R0y BRaB Tt - B 2004F OOBITAL MetHods may also
bPTHAIS20R4/1E3780 tleaptapiddiondbFt ragenfacdond dioeheart
h%/dr ochl orthi azi de, benazepri,l, prazosin,. fosinopril,
A1 $FHopSGrOREt BRolPOTET FrtACKprfl @ PEPT ndt GPAdStLc or 2

pRE1 ddreapeiri eheh hg bett ydaifdre, tot sandebmpri| and
nmoexi pril, or a pharmaceutically acceptable 5 salt

for MiF 16WENGE CRof £2QFPEHESE ScBRpBINT O HE [ ShFent i on

pRASRLdY1041des BBhPOSS: 1in WH BEePiPagsre | P AhsiBlting
formula I' for inproving the cardiovascul ar or

agehiehr GFEs Ol BPT R RIGHAIGS @IPRtpat Fott CRMMERIeNCPRG ©F

nQfe Mkﬁo%qglhgegyggeﬁds HADRLES +hBRA- bASHJN-1depeRdebts or
di abetes 10 nellitus), preferably in human type |1

Symdmend s 1or 2aPpht Pt 10 &geer PENERAY BFeTsTECt AL6°

p Y PHLR X ndPRSEs "BE had; e8kSQgeREs ChANACLRr bZednnibit
as the reduction of risk factors for heart disease,

mekzloddel vdifexferat redlatisd vt ypeulindrepiatiagcer o

hyperglycemia in a patient in need thereof. Further included
in this invention is a method of modulating blood glucose
levels in a patient in need thereof.

Each of these methods comprises administering to a
patient in need thereof pharmaceutically effective amounts of:
a) a PTPase inhibiting agent of formula I; and
b) a biguanide agent; and
¢) optionally, a sulfonylurea agent.

Biguanide agents useful with this invention include
metformin and its pharmaceutically acceptable salt forms.
Sulfonylurea agents useful for the methods and combinations of
this invention may be selected from the group of glyburide,

glyburide, glipizide, glimepiride, chlorpropamide,
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patient experiencing or subject to Syndrome X. 15 The

i nvention al so provides nethods of using a
wohersvagiol ogi cal conbi nati on of one or nore PTPasmis2004/013700

inhibiting agents, one or nore biguani de agents, and,

tOBLQRRldeY 8RCL O a7 d & SWH @.nbﬁlaif'rﬁ§é"e1.ﬁgl%glsiyf Qkceptable
treatnent of type Il diabetes or Syndrone X'in a

skt T of hBede odgeieh: treatnent. Al so 20 provi ded
ar e JRNQdS0f ; 431 D d 1%Q%nbﬁa£r9aéé@&tcaqr doRBbRE i ons

met abol i ¢ di sorders nediated by insulin resistance or
am@/g@ertgﬂlo@@emfauﬁnna Iﬁi&&ammtlmhnbﬁé@nStcw‘ér@ﬁmullauﬁt har

%rﬂ:? %céq] n kBehNbde ! QY adonLaa2 ﬂ&w&ﬂa Toybatbg
ucose evels In a patient In nee ereo 5
Slze (> taa)ﬁnlgﬁésel net hagsrisorepr ifogs Tupndving évrhen gatrdigvascular

rP&E e.t%tfll% Qﬁe§aﬂ‘§5r§é;se | nhl%g%?ﬂ | Galdy, eef%f e?&;‘ r%gfldrome X

I'ting agent
or;tynﬁiﬂﬂ daabegaan(mhnfmpaullnaddpemd@mn|dmaﬁdb¢s mellitus),
2! gfﬁﬂﬂ ur ahggg 30]%! %ngcggegﬁe e t%ods &a also
PIRiS 9N i SRTTACT R orn1n and 715 Y
b¢ﬁmﬂanam£@mnzaﬁlasathmxnaﬁﬁoalsalbffnimm fadﬁdr@oﬁykuheart
t hods .and conbi atlon

%?eagé%snuz FSngﬁ;@é%gt st t@c?(eanfro%?’fhe grouf s fneed.
glhlyglufdsréemetgba@uideeglajéﬁ Ileg&c;tgd)m r‘f;ilpugfyipgﬁ‘llpé(;ggla in
B

1@@@ﬁm9anloef d&ﬁbitx} oI ipsfrdtaese ( BgBhtlSloo'EhilFeviefl\éeathﬂO
al so gyldeagghar ceuti cal ,conpos| tions. _and_net hods

i 1BPPESRS T hi LRV 6O OF R Phoqh Isvels. The

nESHBE N Hlr@AnWnh ONE: 18 Y ehak-pbae gl 2eDsiddaserul for
inhibitors, such as mglitol or acarbose, faor
1@?ﬁﬁ%ﬁhnﬁg PHEV%%F%WQnﬁﬁuﬁﬂd&Flnﬁl Rh?ﬁQﬁQ%%¥qSﬁSpéP|%n?%Pe

IEXPRIHRNG BY Al pstidecte e rS¥Rdi 8FEcX sy datPeol byndrome
di abet es (non-insulin-dependent di abetes nellltusy

X pref sy sknEatkerS t3pSithedi-abet i cs. These net hods

may 5@ %@tﬁ@d&hﬁiﬁ§tfﬂaléﬁg %ﬁetﬁéwéﬁ¥ﬂgﬂﬂﬁ%% QEtEyS£c1d
factors for heart disease, stroke or heart attack

b%pqﬁuﬁqﬁqis|ﬁnguéﬁlgkxgprlde levels in type II dlabetlcs, oxr
a patient experiencing or subject to Syndrome X.

Among the alpha-glucosidase inhibitors which may be
utilized with the invention described herein are miglitol or
acarboge, or a pharmaceutically acceptable salt form of one or
more of these compounds.

This invention further provides methods for using a
PTPase inhibitor of the invention and a sulfonylurea agent for
the management of Syndrome X or type 2 diabetes and for
improving the cardiovascular risk profile in patients
experiencing or subject to those maladies. These methods may
also be characterized as the reduction of risk factors in such
patients for heart disease, stroke or heart attack in a type

II diabetic. Such methods include the reduction of
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These nethods include the reduction of hyperlipidem a
in type Il diabetics, including nethods in type II

wdizedaab9ios for [owering | ow density |ipoprotepPar(usBioy013700

bl ood | evels and to 15 increase high density

nyhPORIARMa( HRLY Bl oad dLeveberi dheindeihads, jherets
may further be characterized as useful for
Symiide Pher preeeht i hiphmtaceandi hgchitdrmsddiasicodrs in

- I [ C e | NG [
R e A e A G AR
degs Mhedd peprhbesn aliEeyh)i Aviasde 1etels owend mysnedd papeg
1850dkodli00dGLeYS! S AN JIUIIKCREL O, | RYP1 ALl by RE |

etics, or a patient experiencing subject to
clgyrartems z¥d Arphghilhie imlphaprgivasbsndase Hethidingor s

' Jri)i.ze | t : i pyent i ri.hed
R ITRE s th Ry fiehol SUey BYO, BRGNS
Syaravec &ubirc ayby BT cditattles , sakt therm s ferueogs thereof.

of, t hese conpq .. Thi s, inyvention t her._provi.des .
S oy TREPREP 1ol MNETLbRO, L LT OKLEED, acia
bansh deswilfsoaybut ebghgetideolevehe tmrageEmenit iehts.

Syndrone X or type i abhetes and _for, 30 inproving.the

o Sestarar P GRS ARt S R g
ghybstiljee diglt behbbsei d@)l adierpTbpsei det hadouranidal so

be characterized as the reductjon of risk factors in
cQfRArT e Pofh 8 FBeS TS Ceokt, PRETTAGE B e
adtdpolien saltypermd | cHadeat.i c. Such net hods incl ude

t he reduction of -40 WD 2004/099171 PCT/ 82004/0137?O

hypem i3Fi9dErPa- i Fhe PRISHEACS BXBEH Ieh TR P t<GBfett 2
PP s SYRHiGTRoX 6F thdedderdtiiabebag and daiel ugde nethods

for lowering |ow density |ipoprotein (LDL) bl ood

thirrq s dipedhonagedds e 1 | posFoteMRirHBI D P36 1P BT stor
Ak RN alihnbhoedo® it RepHRkebAckeyel SyndiltmeRt BRdSype 11
herein may further be characterjzed as inhibiting

djpRs/et iifg PAELPRERICIh oS4t Rér SYENeF BRI ENITY pafFERFSIngly
nSULEC L As9hgCXRER | &AH NGt 1 SKBUE LB XoRIaddY BG Lhe
di abetes, or ?he risk factors thereof. Such nethods

igygrtian i nhude e 1BWHing Brovides featthpdsciod using
these agents to treat or inhibit metabolic disorders mediated
by insulin resistance or hyperglycemia in patients in need
thereof. Further included in this invention are methods of
modulating blood glucose levels in a patient in need thereof.

Each of these wethods comprigesgs administering to a
patient in need thereof pharmaceutically effective amounts of:

a) a thiazolidinedione agent, such as selected from the
group of pioglitizone and rosiglitazone, or a pharmaceutically
acceptable salt form of these agents; and

b) a compound of formula I.

The invention also provides pharmaceutical compositions
and methods of using PTPase inhibitors in combination with one

or more antilipemic agents. Such methods and compositions are
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10 bl ood levels and triglyceride |evels in such

patients. Representative sul fonylurea agents include
wghog@io2sde, gl yburide (glibenclam de), chl orpropaseaa/ni3700

tol butam de, tolazam de and glinepriride, or the

u %ﬁm%%uun%%wn accentatlievaakh1or Mt hareahie 18 IN

dition e |nv ntion prOV|des conbi nations of a
paﬂﬂﬁm ioxpesieoeing eheumesht tontupe B Jiebgtegndnon-

éufﬁP'd gfe!eﬁ@henﬁl %&%é meIGRLEPTL RaEd Ol ARG H%E%I

treat nent I nni I on or mal ntenance of Syn ronme
dieb)zrtJtcyip@rl Byndirabet®s iThasgt mehheds nalmadumluﬁgcﬁeducmg

thé e{%‘f;ﬁe@ac .CrgoJE.ngnngaé/r gﬂﬁ@%g()dgtzpékéj%f‘%e atta k in

conbimnations are provi Invention. Thus, the
a|mnsmHNDmlpbevndeermﬁuhﬁdgnafeagengen¢hg5enag@wmsctoto

fal or in Ibhtmgghgg)lfd%t §°E98£§déﬁ%k %FCQXon of

T Fresrefante- of yp er%lycenla In pa
hyp&xﬂlgﬂﬂamaaf1nFpr®eII|dudb@dedsun1m¢ﬂud1nguaMCMOmeaheds in

bl
t%ﬁﬁrggtdﬁ%%e%l eré%qguﬁggc ?gﬁggééhpvel 8telg (LDL)

brﬁwawmeﬁéisadﬁdntstEm¢rgpda)haghpdénenty|InpugmwtbharéHDL)

a ceuti cal effectiv, anDun
bf‘?ﬁ"%% 631 nele‘B%E aﬁ%‘?ﬁos Sagnée‘fl%%]f%%s FSmirRg usetul
F@F OlHhiofi thinagl prezonei Ny asdgki hgzotieeracladrosis in a
pharnaceutlcallé 30 acce table salt, form of these

SRR G ARG S BT Ot o “POT REPSLRS T Gnt FBn

SPh&on Qv des tpbar IwE etidiedls enspestt i ons tianrd a@f@bhedSthe
of using PTPase inhibitors in _conbination with _one

CORFR RS IS 6891@eEﬁ%@ﬁsﬁrgsﬁéﬁfHétﬁ%ﬂsl%WﬁF%ﬂﬂnﬁgsFF?%ngattY
a@l& brdbl 1eve094408 il IRCEE004 813 700 tyeefral for

I nproving the cardiovascular risk profile in patients
A&l e A PaF L 8BBT eRPYTd SPFABTI P P bR WS thgwndrone X.

I nsulddy-gependent Qﬁ@ppltp%salréebw bYyshes Prefy abloyni Bs

type I'l _ diabetics or Syndronme X. These nethods al so
appehRer Yieddemag BIEHEs ¢ 9K tRRAEOE]T f7e HehrthediaBgakion

asd NOKE Qfciheart et Ackd N ridi¥P8L Y &élaﬁ%taﬁe%r SﬁMG CoA

patient experiéncing or subject to _Syndrome X
re@itioe fiahdhe Foracirdaiant indgueci éncefpounds. Bile acid

sequestrant agents useful with this invention include
colestipol and colesevelam, and theilr pharmaceutically
acceptable salt forms. Fibric acid derivatives which may be
used with the present invention include clifofibrate,
gemfibrozil and fenofibrate. HMG-CoA reductase inhibitors,
also known as statins, useful with this invention include
cerivastatin, fluvastatin, atorvastatin, lovastatin,
pravastatin and simvastatin, or the pharmaceutically
acceptable salt forms thereof. Niacin is an example of a
nicotinic acid compound which may be used with the methods of
this invention. Also useful are lipase inhibiting agents, such

as orlistat.
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hyperlipidema in type Il diabetics, including such

met hods in type Il diabetics for |owering | ow density
woipmoet7ei n (LDL) 10 bl ood | evel s and to i ncPeass2004/013700

hi gh density |ipoprotein (HDL) blood |evels. These

conpasid i;0Ren@AdL B DOASrAFiRcal $avRgEM 1Dl compositions
reventing or reducing atherosclerosis in

i nhibiting, pr .
that tagse 3 oaPABatienopt FAPeRRdeRpeFPRREi G GRd an
2 BUd £Gle £ Rt 2S¥NAHATE; Kor OfaRINE FS§5hf@&ﬁQﬁ§ﬂ%%§&egEe

In this aspect, the 15 conpositions and net are
ugeltlulin grethoder fay bfedtisd f apbybibtid of aoevesféhy type

Iﬁntﬁjiéﬂét@s\ﬂc%&j g@sl fgfétsed Ly tdyagsbbiag.ééggre%ﬁ;éc%%sqr disorders

patients experiencing or subject to Syn

aRpraisatitest-i vBhaaei heéprodsc compagent admbn s krimgn tasa
i hyper Li.pi.demi Lt Se qi-n t ,

R e e e
anemty atfi vesompivVS: Codn redtyotiasegi ahednt ora iand of
pﬂ%fﬁnééﬂﬁiqgﬁpg 89ﬁ8?%ﬂ$§£m§hk%sa8fda &nqgﬁ£f%ﬂ¥ ormFla I

agents usetul"wt I's invention include coléstipo
adhhrc AlRdsevEhare aompedidiionghandecetiodaldne useful for the

acceptabl e _salt forms, Fihri.c.acid.deriyvat.ives whic
PSRt B i R T i risA B fo ST ERirdBb S Py,
dcdbdfd hepheopagenf | benizidpazhg, f rapdt bsatle:, HVabEaic

re uctasetinhigitors, al so known as statins, useful
R nicE - PA#ERTT on i ncl ude cerivastatin,

f | uregiralcientagt oe vasiedb e, ARa¥astatdiscldqyeavdst at. 6N Patent

and sinvastatin, or_the pharnmaceutically 30 acceptable
N@%1ﬁ§ﬁgpﬁ§25h8Fgo§{2 é%ﬁﬂ is an exanple of a

Ni Caldntiigade bes COAPEH thoMpotiRdBBYf bRotiseh W biadt B8 ART are

nmet hods of _ this [nvention. Al so useful are |ipase
atsthivsss gfﬁﬁehFE%b%ﬁﬁﬂ?‘CﬁérSPPFE%%R.Oﬁzﬁ?aﬁofaCtorS for

n@DRAAWRLEL , PETLLIS2 00413200 £ T8 Si Ny anieon Talisabetic.
provi des pharmaceutical conpositions that are a _
Thomfiarsri oR bhia RPTuidofPEBRMAR 1° ifefad dPgoseducing

h¥eAUGEASRMEANERETOF 1ARIdensSHGN1 COHPNaLi:0NS. DR €blood
useful in nethods for treating, inhibiting or

Iprehedty RyPeypé dtrhetifisabefdse drciudeq ditattddsapgpect are

nASRRE 30ed i UMD OBy, UiRRdel fgaf PR AIRS 2 cTBSSEc1erosis
met hods conprise admnistering to a

or the risk factors thereof in type II diabetics. This aspect

includes lowering of free fatty acid blood levels and

triglyceride levels.

This invention also provides methods of using a compound
of formula I and insulin(s) for the management of type I or
type II diabetes. Accordingly, the invention provides for
combination therapy, i1.e., where a compound of Formula I is
administered in combination with insulin. Such combination
therapy encompasses simultaneous or sequential administration
of the compound of Formula I and insulin. The insulins useful
in this aspect include both naturally occurring and synthetic

insulins.
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patient in need of such therapy a pharmaceutically
effective anount of a conposition conprising a

woaodzoagt7i on of pharmaceutically effective ampanus2#/013700
a conmpound of forrmula I 10 and an ARI. These

conpasdiii@Rs uaBey Mefhods i ecsehlyl ah@rcdii®inations of this
treatment, prevention or inhibition of diabetic

iNRRORR Hpcludrabepie PR pREHY INF et 1 MopaIafiate acting

ikSEBhepatibhg gb@@ﬁ{;l CnsWVGid bSa €8hB{AC fons of
Representative suitable ARIs are disclosed in U S

ipggppadiats Rpd. raPi@RAZEDA#s8L1224. 991. Conbi nat i ons
of 118 iconReYAdS -lm&PE MR LvandaBie ARls rjglag%aac s

useful” for inpirbition or reéduction of ris tors for
imehrde HRBEE6, Biawkdisprhednieat i k(ibDiAaorygen) | HUMULIN'
| | | S he _
LR e IERELS W IBESRER A AT SR o
5Q@ r@rtqenltlrp@pdoti@m@n (1mmigc tilonedUSP e VedNA iqritgj.plé | REGULAR

1fHPRPLeS (1 ALopud nobudedohn bops ﬁ%&eﬁ 8L DO,y o

enting’ or erosc erosi's
fxwmtﬂﬂilﬂuikyfandoes thﬁﬁbamelﬁovypEN mumaabénsuslnThls

Iﬁig) 1on a ggﬁésbﬁﬂFrﬁﬁng%f££Q§I{atﬁ%ra%h%ab 9nj%ﬁtlon,

vel's and ceride Teve nventi o
eanhnavhmiabéehﬁdemomommqurdaskoﬁhanmﬂceuﬁldamsnﬂ al and

i ns s ement _of .t pe.|
o Sy e (PR TR BEal YR doiOing WHBE e
ugafdl maituhornhﬁbempgntiore inctheee Bucompout afinkeeduta,
| an ombi nati o h_insulin. .Such
SRR, i g e GRS e sa il {ARuD e tsfn1 2 he
sﬁ@mfﬁ’ﬂdnal HEMULIONS IV aPHORumah ik ldenmennd aflcﬁ'ﬂlﬁ]mis'bphane
insulin. Jdhe insulins useful _.in this aspect

S‘ﬂ?&?rlf’&é’nboPﬁNﬂﬁt U - 8Cur H i siitd s AP RefrgPension, USP,

piStldd porks 3a MO ﬁﬂ@@m&lﬁlIquddﬁ%QQMlQlaZ@ﬂ suspension,
Insulins useful with the _nmethods_and conbi nati ons of

Ui PUTHrRET BRTF nc (Riet a5 drakt Bhy bhsyl iamg, Company,
LA RdE @t B aftd Rfinel NEBNANSKidONY idGLBYchNSMA NS bl e

£ ;atp{g lffvoequrlgl_lrs]a%i‘lgggag éut J! cnat lesr, nglqlldatt:l'?e al\rT](SjVOrLa I\TI dL %%tnlt 29 human
insulin zinc suspension (recombinant DNA origin), and NOVOLIN®
N NPH human insulin isophane suspension (recombinant DNA
origin) products available from Novo Nordisk Pharmaceuticals,
Inc, Princeton N.J.

Also useful with the methods and formulations of this
invention are intermediate and rapid acting insulin
combinations, such as the HUMALOG® Mix 75/25 (75% Insulin
Lispro Protamine Suspension and 25% Insulin Lispro Injection),
HUMULIN® 50/50 (50% Human Insulin Isophane Suspension and 50%
Human Insulin Injection) and HUMULIN® 70/30 (70% Human Insulin
Isophane Suspension and 30% Human Insulin Injection), each
available from Eli Lilly and Company. Also useful are the

NOVALIN® 70/30 (70% NPH, Human Insulin Isophane Suspension and
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5 Rapid acting comrercially avail able insulin products

i ncl ude HUVALOG Brand Lispro Injection (rDNA origin);
wolhddiobN 71 Regul ar Human | nj ecti on, USP [r DNA oPC®iUS}q04/013700

HUMULI N Regul ar U- 500 Concentrated Human I njection,

36@%&[@@%,0ﬁhggﬂ] inﬁw%j eU!:ghN i:lne( 'CQ.SQ:H ination

Injection, USP, purified pork) available 10 from&Ei
PIYGYGE =g R ads ablandiroth VaVOVARK N sl nBlrR Fidftticals .

| nj eCtd RMheaR %@%" Buh.Ler ed; i U '
I njecti on,e'% g§¥ aval la ﬁg‘af E%rgn I\bg%)%l:{cfﬁglﬁ'ﬂ EBR vee with
tivkmrivyeagicsal s. tiCo HBEIA |y Bleidlapite | meameidisatldn
' y || ful W LS~1i nvent. in €
0 TS FEendE Alnd e BpRhl fop (R e oL
LiENTEMA Companyinsulin [rDNA origin] zinc suspension,
HUMLLL| NEH, h ' lLin_[r© el i.sophane.
SuSAERE! SR T FENTECHY® PREAARERRR CF  iro g g8 inhalea
isusigen pirodpctSP, suqiuras ithed PEURERAND nNBHeHLEASWNL1d product
i.soph i nsul Ln_suspensi SP, .purified pork,
e RST B¥1 PORES | T |aﬁldg% e&%’ﬁ%a%fﬁ; 20 LANTUS(r)
i nsWaah gifarpese {wddNAroprgdngtengactbomdmvdisktabbé as

f tis. Ph tical d th OLIN L.
oyt Y RO A T SR Eha et AR PasbrBE Rt
Addyear iagidn ) eg e NAKAWN i nNt NPHa At mesud i sidl ichoksophiahEshed

' mbi DNA., | gl duct
S D PR MoV AL LPREY HCHG I eneesSF ne,

Edrdinest enol, Jpul Sehdis efuent £81 t heornmiihedgcapdny, Inc. at
formyl ations of this invention are internedi ate and

Merdpiad-Cactli g’ i WaTI TS SVEGh P REE T oS, O ItH s 3 Re

1 AINSIG e MIXndBE 2D Hyl D%ftlesubkn Lispro Protam ne
Suspensi on and 25% I nsulin Lispro Injection), 30
HUMIE P56/ 88P¢ 8D Hifnd M VRRE biPT nt 1S biRene Sys FEAEP bR

medHb R0 Yo rHuppRot Ned  dHe 138 bi-98duand dHdMeh-Mo78438cu1ar

(70% Human Insulin 1sophane Suspensi on and 30% Human
TS MG LLRP etk | R IeTdac BXPEVAPRabI® T4 GMCBIRCELEPI fYyRfdl or
t@@nqnﬁ-iaéleﬁes Usedll ; 1R 8 1hDBep NYA N1 2R3Q5( 408 NEEL) |

uman I nsulin | sophane Suspension and -44 WO
PIEfGARHIY1 1T PORUSRIT4 /1313780t 3096 RAHser meHhAEA may also

bd RHAl R LR 8641 00)d Ne19b 1 EO5HT HALLLR, -+RLAJUET 1 g

aval | abl'e from Novo Nordi sk Pharmaceuti cal s.
factors for heart disease, stroke or heart attack in a type II
diabetic.

The compounds of the present invention may be prepared by

use of known chemical reactions and procedures.
Representative methods for synthesizing compounds of the
invention are presented below. It is understood that the
nature of the substituents required for the desired target
compound often determines the preferred method of synthesis.
All variable groups of these methods are as described in the

generic description if they are not specifically defined

below.

-45-



10

A commercially available long acting insulin for use
wWth this inventionis the HUMILIN U Utralente(r)
woaoao91tsul in 5 [rDNA origin] extended zinc PCT/US2004/013700
suspension, available fromEli Lilly and Conpany.
M A o8 ylrebgrggforyret hods of this invention are
inhaled insulin products, such as the EXUBERA i nhal ed
i nsfa8msr dduct  devel oped by Pfizer Inc. and Aventis

SA. 10 Each of thkese insulin pregucts can be
admi ni st ered Bcted(HWzBalp pr of essi onal
usi ng adm ni strations, dosages and regi nens known in
the art, such as those published for each product in
the Physicians' Desk Refdience, 55 Editiony 2001,
ed by Medi cal Ecdnom cs Conpany, at 15
Montwdf ey N J., the/ 8| eyam sectiofs of wRi $
i ncor hayat ed her@'iﬁ"c“e. A ThTs ASpe O cHO
R-gg) udes, for exanple, nethods
i mpro g the cardi ovascul ar and cerebrovascul ar risk
profiles in patients experiencing or subject to type |
or 20 t peBHII «\ abet es (non-insulin-dependegipfdi abet es
mel litys)e>m prefergbly in human type | Iygli abetics.
These ‘3 may_ql so—pbe gharacteri ze%l \a%QPFPeE’f
inhibition or re ¢ ) > factors fqr_heart
di sease, stroke k omsa type |
di abeti 25 The conpounds of the present invention
may bepared by wuse of known chemnical reactions
and prosglus es. Representative nethods for
synt hesi 2 ! pes of Wheoc i nvention are presented
bel ow. 14§ i5 @ @- t hgt—@he& nature of the
substituent's required foPthe desired target 30
conpound often determ nes the referred nethod of
synthesis. Al variable L QuRS of these nethods are
as described in the generEB descri pt| on if they are
not specifically defined IH / O 2004/ 099171
PCT/ US2004/ 013700 Met hods of Prep

l

A method for preparing the compounds of the
invention is outlined in scheme 1. Here, the biphenyl core is
coupled to a Q-ring via a transition metal catalyzed reaction.
The aldehyde in the resulting coupled product is reduced and
then converted into a leaving group using methods known in the
art. The leaving group is then displaced via a nucleophilic
substitution. Depending on the desired final product, the
COzRy group (wherein R; is C;-C¢ alkyl) may be hydrolyzed to
form a CO;H group, and any protecting groups may be removed

using methods known in the art.
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Scheme 1 Br -0-1 + (HO2B CHO Pd Pd OO0 + Br / / CHO

- - CHO @g6-B(OH)2 1) NaBH4 NHBOC 2) MsCl O HS v
wWOCORMEbI17Y \ OMs base O NHBOC / \ / \ /| S, - ©0RES20084913700

NaOH EtOHO / - - H2C S 1 0 5 A nethod for

pr e@@rdllragohag l_gonP@L{!}féS n%fclteeﬁhwaem Iaprtul%lot{talsl BESm
in schene hen core is coupled to_ a

algyvg)ng t@@a 5her apevltise 9?%9&1%@% &@ot Penoxidheed
@'@féﬂé@ﬁfb&ltﬂ@e £ e 440 ve9HB! R RE@IUGHoS iheduaedht .

and then converted into a | eaving group using nethods
knowwftﬁeﬁmério bf tthemee lseati Agine olip the medgcule, it may

b%%g@ew By Lt &ORYY kvhclnSEﬁétaltéJteoorfoﬂaeeﬁngM@e
on t esire I nal product, the CO2R1l grou
sy MiveregiideR] o stiB - 06l re WVW)bﬁaye@@t@®deﬂy2@UaﬂdehY@ﬁrﬁnd
ro s may be renoved
2 G Tk Rgane Rh0 A P heaL DY A 2004 000171
PCTHWSE@O&&@13§0@k1¥&th|tbﬁaaty wiil tiecqurclzeophit ethe

st?a ttll;}.ln?gle m(a%%rggi)gmar? Q.é’e%)c"t1Egego£gft:[c?r§§'”r&af%et Q'lag?égerthe

e OoxXl
sequence of the reactions altered, and additional steps

employed to produce compounds encompassed by the present
invention, as demonstrated by the following examples. In some
cases, protection of certain reactive functionalities may be
necessary to achieve some of the above transformations. In
general, the need for such protecting groups as well as the
conditions necessary to attach and remove such groups will be
apparent to those skilled in the art of organic synthesis.

The disclosures of all articles and references mentioned
in this application, including patents, are incorporated
herein by reference in their entirety.

The preparation of the compounds of the present invention
is illustrated further by the following examples, which are
not to be construed as limiting the invention 1in scope or
spirit to the specific procedures and compounds described in
them. In all cases, unless otherwise gpecified, the column

chromatography is performed using a silica gel solid phase.

Experimental Procedures

Example 1
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to the sul foxide or sulfone using nethods known in the
art. Furthernore, if there is an amne in the

wounbemudiel it may 5 be el aborated by net hods kROWUSR2004/013700
the art to forman am de, or sulfonam de, or the

220 PE- BBoxIR BBl ESmMh b 18 201 ralsd 8BY 86 £aRgh - A Y1eHiehegy1-4 -
agent to form an al kyl am_ne. Those having skill in
the art will weeeghvIetlfpRYl)n®roRLaPLe naCHt erial s
and reaction conditions may be varied, the 10
sequence of t acti ons al tered, and addi ti onal
st eps enpl oyed™0 Yor oduce conpounds enconpassed by the
present inventig d rated) the follow ng
exanpl es. In sor L1 on of certaln
reactive functi oR to achi eve
sonme of the above transformations. eneral t he
need for such protecting groups as as t he

standi :t iPeRpapeELSS by 4t'0£anoteﬁzhf1amjnﬂemve>mehygmups
Wi | | g. apparent to those skilled in the art of

c?ﬁ%ﬁ%#e Y8¥nt hesis. The disclosures of all articles and
references nentionegdx, in this application, including
patents, are incorted 20 herein by reference in
their entirety. The™prédparation of the conpounds of
the present inventiop=\i ated further by the
fol |l owi ng exanpl es, : 6HBe construed as
l[imting the inventi Om in SCope © spirit to the
Speczsi fsioQulali@ﬁedﬂf@ﬂoeﬁ%f@;@&'ﬁgmnﬂércﬁi&&@raidiel'i i1n02§ 4.7

hem, In all ca nl ess oth rwi se specified

mr?:‘%;i)urh’? SERABRAL b? zﬂ#y was geff r?r%oau%’f eg §PFLPE%\°@e‘Pf -

bEdid -4 -phassenz&xperi mentagl 4ProaesLy %&1@@15114 @ik--47 WO
2004/ 099171 PCT/ US2004/ 013700 i

(SR YRRRERHR P BORA RTINSO { 4<2 H Bz ofuMRh*A- J1-Fpjprene
(dhemtl)-.4- 2YN”E&J§!5{ur§LHafﬁbe1a):epr QPY Ofi, C A 10 Gl Saddd
Step 1: Preparation of

angd qu@eﬁfgfgpgﬁtgp%”wqﬁ @ﬁ@ﬁ§ﬁ 7o 90 °C (oil bath temp.) for

2-3 h until complete (TLC control). The reaction mixture was

cooled to room temperature and partitioned between water and
diethyl ether. The phases were separated, the agueous phase
being further extracted with diethyl ether (2 x 20 mL). The
combined organic extracts were washed with water and sat’d ag
NaCl. The ethereal solution was dried over anhyd MgSOs,
filtered and concentrated in vacuo to yield 4- (4-bromophenyl) -
dibenzofuran as a yellow solid, which was used immediately
without further purification.

A solution of 4-formylphenylboronic acid (0.9 g, 5.64
mmol) in ethanol (10 mL) was added to a stirred solution of
the crude 4- (4-bromophenyl)-dibenzofuran (from the previous
reaction) in toluene (40 mL). Tetrakis- (Triphenylphosphine) -
palladium(0) (270 mg, 5 mol%) and 2 N sodium carbonate (4.7

mL, 9.4 mmol) were added and then the reaction was heated to
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5 carbal dehyde O CHO A solution of
di benzof uran-4-boronic acid (1.0 g, 4.7 mol) in
weoebheed17¢ 10 nL) was added to a stirred sol uti eaTwl2a4/013700
brono- 4-i odobenzene (1.33 g, 4.7 nmol) and tetrakis 10
144 rcphspy ! mp@n@e» pal! adi W@tl(lzz%mggeté m&/écdﬂml :
toluene (40 ni N sodi um carbonate (4.7
Thmoigeokdonatisturantis ieeledete eteen dwmmaﬁ@éﬂeean@o
pgxoc:LCl:.l 93; ld B%E@eéfr%eeg AUhg %T:ﬁyf ét'@éﬂalt{onﬁlh%t ?hgg—ég were
control). e reaction mxture was Cco0O oom
serEmPdeal utbe andgupaud inticomwe §ehag weernt et eerxtaw@tﬁg with
|.et er ses r
asr‘l’;'y(J g%%g %urpﬁeﬁﬁgxtrggge Oﬁﬁ?ﬁédlet gygggé Fere
wthey witThe. 5cmnmydmnthmqyanlacedtrwmﬁer\ﬂmdeswaSHedq NaCl

y t.h wat.er _and sat h rea
aﬁ% & rlg lS@e?V%%hygnﬁg§E§%4f ﬁ%ere % 8coﬁ§§%¥% %Hé in
vaduo/ac lPurtuﬁ:Lyaeicuh 493,( 4E1karshnnphem1yl c)hrcir&tchgimphgf ur @mzo/
eII w sol use I at el
e%&%% gFlch%ﬁgtanfangga 9F§n9% TRAS Bpouti 124
wh&ﬁansnﬂlﬁhemysb@ronlc acid (0.9 g, 5.64 mol) in
et hanol (10 nmL.) was added to a stirred sol ution of
the crude 4-(4-bronmophenyl)-di benzofuran (fromthe
pre\gweys 225 peasdtatt)on ft dhuenebédtb fdan-4-yl-bipenyl-4-
Tetraﬁls (Tri phenyl phosphi ne) - pal |l adi um(0) (270 ng, 5
Poiphaned 2 N sodi um carbonate (4.7 ni, 9.4 mmol)
wer e added and the e reaction was heated to -48 WO
2004/ 099171 PCT/ USR004/ 013700 100 C (oil bath tenp.)
for 2-3 h until conmp{et® (TLC control). The reaction
m xture was cool ed tp=Koo0 : ature and partitioned
bet ween wat er and et 2 phases were
separated, the aqueo ha ' f uPther extracted
Wi t et h ( ) \C [ r -
ot e 232’@ T S
wigs €10 angtsared mﬂw@@n oénalﬂhbﬂd@r(mem@d anhyble

ficl d,
OP I SCTBh by [TasH Corummchr ohe drauny Plogbeg ™

and ethanol (1: 2 50 mL) at room temperature. The reaction

mixture was stirred for 5-10 min at room temperature (TLC
control), poured into water (50 mL) and acidified to pH 4 with
2 N hydrochloric acid, and then extracted with diethyl ether
(3 x 30 mL). The combined organic extracts were washed with
0.5 N hydrochloric acid (2 x 10 mL), water and finally sat’d
ag NaCl. The ethereal solution was dried over anhyd MgSO,,
filtered and concentrated in vacuo. Purification by flash
column chromatography (30% ethyl acetate in heptane) afforded
the title compound has a white solid (1.40g).
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ethyl acetate in heptane) afforded the title conpound

has a 10 white solid (1.51g). Step 2: Preparation of
woO2004B0menzof r an- 4-yl - bi penyl -4- yl ) met hanol Ope€TAUS200@13700

15 Sodi um borohydride (322 ng, 8.4 nmol) was added

POr tge@R- 3w §§eﬁ§]&£cl%ﬂ e&eﬁeeﬁéﬂéémﬁlcalaeeayd@' -
previ ous ste (1 g, 4.2 mml) in

ébre pared int

sfzefyranot -whtydprHEl -4niflee |eS(tlerz 50 m.) at
roomtenperature. -lhe reaction mxture was stirred
for 5-10 mn at tenperature (TLC 20 control),
poured into wate eonL) and acidified to pH 4 wth
2 N hydrochloric j
ether (3 x 30 n)

; ci d)—(SFQ( 10 ni),

wat er and flnaIIy sat'd aq Nad . The ererea
solution was dried over anhyd MgSO4, 25 filtered and
condetibracedl fonwacid orpdei (#2athdn BP thadh3 mmlorwas

d‘t%rdo@‘b ge aphy, (a?’gc ALYl o aﬁ&t%lgutg El‘iB;aé‘féo °($%%%ared

e t|t e conpoun as a ‘white &
1 Q0w @QQYYQHP@QBSZCXOAB@1Q7OE) 9 Strepl )3:ankr epaepbybamiofe

nesul f oni i
(B ot e oY it P. SR P B Y 0
mIQH3 wathaaQSLwéantwoncmhatuﬂe YAD s igre83@tLp4°@ for 2-4 h
ﬂg}lc) ? ed drOoQ:Vé/l se 9 waCOOlﬁs% (T?J @) s I uttllpnCt a
Pcoﬁo ( pFEparsy™ Sn e A ous Shdp) P41, 3B gicte
w13“.1’9 dienhyl aschdxr i €t b;yBamnne (8flﬁ)e rfgqmbhnjednbxti‘a&t mmi )
nh y. e. chlori de The_cl ear
REREnT vt o RO PF Bt ot olie g BLS. hiapey @nd
fleﬁlltl_lyOb)it dhedp ypa@ir.ed Thet ecnatesl (Ll utibn asd drled over
xtracted 10 with die ether 3 x 30 nL
ﬁb“ﬁ§84e%%# @FeQaénéWégﬁ 918 Kph roé%FbFFPde
méﬂyﬂitészs1ﬁbéﬂJLn.w&beéuBBQquent alkylation step without

further purification.

Step 4: Preparation of (R)-Methyl-2-tert-
butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-biphenyl-4-
ylmethylsulfanyl) -propionate.

i 0]
OMe

L-N- (tert)Butoxycarbonyl cysteine methyl ester (940 mg,
4.0 mmol) was added dropwise to a stirred suspension of
mesylate (prepared in the previous step) (1.65 g, 3.8 mmol)
and cesium carbonate (2.6 g, 8.0 mmol), in anhyd DMF (50 mL)
at room temperature. The reaction mixture was stirred at room

temperature for 2-3 h (TLC control) and then poured into water
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finally sat'd aqg NaCl. The ethereal solution was dried
over anhyd MJSO4, filtered and concentrated i n vacuo.
wohersoweide nesylate was used in the subsequenPCT/US2004/013700
al kyl ation step without 15 further purification. Step
(5% HEFeQEHaEkQPaégedF@lt%bhﬁ%kh%lté¥ﬁér (3 x 50 mL). The
but oxycar bonyl am no- 3- (4" - di benzof ur an- 4-yl - bi phen | -4
cambinegt RYPaRL ¢ g JaPrreopiesRatashed G thvwaters (R 29 ML) .
sal't Iy g%é&&):ﬁ%@&%@d %gyl acyshebher @ﬁﬂpd MeEbe! £94Qred anda
.0 mvol) was ad dropwi se to a stirred
cmsa@éﬁgit@ﬁ of vaesyl atturijiephied b flrshpcedivas
g a e
cd Sr%é%agﬁyn(%ﬁh%d bwﬁbgloagfeg% 4 qgggg%%s affofadl the
titdepecargred The F aadts velaPyt sekidacl 69 red at room
tenperature for 2-3 h (TLC control) and then poured
into water -50 WD 2004/099171 PCT/ US2004/ 013700 (50
rTL) Saeg Ext Paep@dawﬂdm ofi dRhy?-e¢herBYtdxycB@bahyl-Thet’ -

t .

o P S R oGNP A BB St
MySO4, fllter and concentrated in vacuo.
Purification b ash colum 5 chromat ography (20-40 %
ethyl acetate i Ppt ane) affordeddh titI e compound
has a pal e yel | gw=sol i/8=( 1. 861) . Preparation
of (R)-2-tert-B cn ﬁ
di benzof ur an- 4- yI'-bi phenyl - 4-yl ms% nyl ) - pr opi on
ic acid. OO OH gNH 10 O~O*2N ' hydr oxi de
sol ution él 32 i, 64 mol ) was added dropvvl se to a
sti Pr 8dSe mm.l'@ffimxmﬂ@t FoLubleprfl.32 mk, 2.64 mmol) was

adULRUCRLROBYESM NQ-13-+eH sdLRENSRf Y akstdnil2bipbeny! -
butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-biphenyl-4-

ylmethylsulfanyl)propionate (500 mg, 0.88 mmol) in
tetrahydrofuran (15 mL) and methanol (3 mL). The clear
reaction mixture was stirred at room temperature until the
reaction was complete (TLC control), and then diluted with
water (10 mL), and acidified to pH 3 with 2 N hydrochloric
acid. The reaction mixture was extracted with ethyl acetate
(2 x 20 mL). The combined organic extracts were washed with
water, sat’d ag NaCl, dried over anhyd MgSO,, filtered and
concentrated in vacuo. Purification by flash column
chromatography (5-10% methanol in methylene chloride) afforded
the title compound has a white solid (420 mg), mp 205-206 °C.

Example 2
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yl met hyl sul f anyl ) pr opi onate (500 ng, 0.88 mmol) in 15

tetrahydrofuran (15 nL) and nethanol (3 nL). The cl ear
woeeammsiTim xture was stirred at room tenper at BCE/USHI0KA13700

the reaction was conplete (TLC control), and then

di | ut@ebpdationaber 3¢ 19 BibemdeFuaahdil{ oy i thdty134-

wth 2 N hydrochloric acid. The reaction nmxture was
véne bt et fAnH ) ehy R - BterER @ SEifdugrome fpyl - bypwoylamino) -

conbi ned organi c extragtspiMie Weghed with water,

sat'd ag NaCl, dried over anhyd MgSO4, filtered and

concentrated ¢ acuo. Purification by flash colum

chronatograph\ 5: 10% et hanol i n nethylene chloride)

afforded the t{tI® has & Pge solid (420

ng), mp 205-206 -5 2004/ 099171
PCT/ US2004/ 01379 AT at Of N
3-(4' -Di benzofuran-4-yl-bip enyl§4 H

yl met hyl sul fanyl )-2-(2-fluoro-5-trifluoro hyl - benzoy

| am no)- propionic acid OOH O F S HIgF3C 5 Step

1: Preparation of thhyl-z-anino-3-(4‘-di%enzofuran-

4- y|diiephényPreydratind ol Manil) - propirond€4’ -OieOhefuran-

4E%€%£§ﬂ§8§¥%:§iﬁg§%§g¥%¥%%@é%F%¥?%}Po ﬂ;P') was added

nmet hyl - 2-tert - by ycar bonyl am no- 3- (4' -
di benzof ur an- 4- i phenyl - 4-yl met hyl - sul fanyl ) -propi o

nate (748 ng, 1. q$th¥Mene chl ori de
(20 nmL). The reagH\on /A S's &d at room
tenperature for \ ‘ contr and t hen

diluted with water (20 . Sat'd &q 15k§bdium
bi car bonat e sol uti on was added to adjust the sol ution

TMS-I (290 mg, 0.21 mL, 1.45 mmol) was added dropwise to
a stirred solution of methyl-2-tert-butoxycarbonylamino-3-(4’-
dibenzofuran-4-yl-biphenyl-4-ylmethyl-sulfanyl) -propionate
(748 mg, 1.32 mmol) in anhyd methylene chloride (20 mL). The
reaction mixture was stirred at room temperature for 20-30 min
(TLC control), and then diluted with water (20 mL). Sat’d ag
sodium bicarbonate solution was added to adjust the solution
to pH 8-9. The reaction mixture was extracted with diethyl
ether (2 x 30 mL). The combined organic extracts were washed
with water, sat’d ag NaCl, dried over anhydrous MgS0O,, filtered
and concentrated in vacuo. Purification by flash column
chromatography (5% methanol in methylene chloride) afforded

the title compound has a pale yellow solid (596 mg) .
Step 2: Preparation of Methyl-3-(4’-dibenzofuran-4-yl-

biphen-4ylmethylsulfanyl) -2 (2-fluoro-5-

trifluoromethylbenzoylamino) -propionate.
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to pH 8-9. The reaction m xture was extracted with

diethyl ether (2 x 30 nL). The conbi ned organic
wextraotigiwer e washed wth water, sat'd ag Naecy/useioadi3700

over anhydrous MySO4, filtered and concentrated in

vacuo. Purifi on by flash columm 20 chromat ography

(5% net hanol et hyl ene chloride) afforded the

title conpound pa pale yell ow sn|iové596 ng). Step

2: Preparation g , 4' - di benzofyran-4-yl -

bi phen- 4yl met h uor @- 5-J( 2

trifluoronethylb nate. WO

2004/ 099171 PCT/USZOO4/0137OO O Owe F N H F3C

2- Fl uoro-5-trifluoronethyl benzoic acid (49 ng, 0.24

mmol) was added to a stirred sol ution ofsC

nmet hyl - 2-am no-3-(4' 5

di benzof uran- 4-yl bi pheny- 4-yl nmet hyl sul f anyl ) - pr opi onat

e (92Flpgroos 2twniblyorEBChy (L Benaglc BE dnféld) mgnd0 .24 mmol)

[ I A , | nhyd_

e T aet o ot e on Rt e hs
dnsctanrznoédran feﬂy)lmmhmét—ml@etbvlwlﬁfamyloTL@@OQ@QM’@&B) (92

h il t T '
nd i SRRl R hcred i Bt o Dhn s P BA g aos
mgihed .Géntibned. @r@mwﬁm:@xﬁmavﬂ wet oy Washathlwirt Bewds emly) .

The dceac%%on m1 tu élvvea% %‘é‘i&r@@,hé(ﬁ“xoo srr{ l\éga%%traﬁllfgef&g 4-6 h

concentra in vacuo urific
mm umnt@bno)nah@gﬂaqah)dj(lﬁiﬁ%dewwh waacet atl® mrm) heprase)

Slarged,ihe tiile conmound o, & W 8 18,891 1 {1 we).

Tﬁb(démbanb&néﬁiamfﬂlékqﬂacblWhﬁé washed w1th water, sat’d aqg
[.sul fan 2-fl ugro-5- r|fI oget h

N Gy R HETpr SBPH R 0p0 B oSt BRrryaasadated in

vafldut | earf 0idhcidn W Flawhl foV@sn chromatography (30% ethyl

acetate in heptane) afforded the title compound has a white

golid (117 mg) .

Step 3: Preparation of 3-(4’-Dibenzofuran-4-yl-biphen-
4ylmethylsulfanyl) -2 (2-fluoro-5-trifluoromethyl-

benzoylamino)propionic acid

2 N Sodium hydroxide solution (0.25 mL, 0.5 mmol) was
added dropwise to a stirred solution of methyl-3-(4’-
dibenzofuran-4-yl-biphen-4ylmethylsulfanyl) -2 (2-fluoro-5-
trifluoromethylbenzoylamino) -propilonate (110 mg, 0.17 mmol) in
tetrahydrofuran (5 mL) and methanol (1 mL). The clear reaction
mixture was stirred at room temperature until the reaction was
complete (TLC control), and then diluted with water (5 mlL),
and acidified to pH 3 with 2 N hydrochloric acid. The

reaction mixture was extracted with ethyl acetate (2 x 10 mL).
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added dropwi se to a stirred solution of nethyl-3-(4"-
di benzof ur an- 4-yl - bi phen- 4yl net hyl sul fanyl )-2(2-fl uoro

WO 326004100917k uor onet hyl benzoyl am no) - pr opi onat e ( 2EO/USPN04/013700
0.17 mmol ) in 25 tetrahydrofuran (5 nL) and nethano

THel dBkbindBeegt £2¢6r LRACKIQRedM Xt tMaS Shicl Hedgatiacl,
roomtenperature until the reaction was conplete (TLC

didsigt CEFY, 2BRYEPIEN MESQst et Wi 9HPWADEr cOBCRRyrateghdn vacuo.
p3aifdichi-ednt By PH 3 R wdinNchYEh, ALy a6ldosThethanol in

reaction mxture was extracted with ethyl acetate (2 x
mef@ydeye cBRoRRID0 G PIgER] tPeTE Usho anpe3ndohaghe white
s£amiBedypgxtract was washed with water, sat'd agq Nad,

dried over anhydrous MgSO™4, filtered and concentrated

in vacuo. Purification by flash colum chronmat ography
edaioi @@ met hanol in nethylene chloride) afforded the

title conpound has a white 5 solid (98 ng). Exanple 3
(4’4 Indadol - v1 ybidiqrhednyd) pefherdhnol . CHO OH 10 Sodi um

bor ghydri de (783 _ng, 20.6 nmol) added portian-
W S b a sti yolCtPi on—ef>al d .
o e of anhydrous THE\Qno el (1:9H
100 tenperature. The reacti m xture was

stirred for 10 m nutes 15 at roomtenperature (TLC
control), poured into water (50 nL) and acidified to
PH 4odtitin 2d-deiaeh arrise agj dz20 admidignwaeXxbaass esbrtion-

with diethyl ether. (3 x 2 .. The conbi ned _extract .
wifiss "RaBhEH T W@&N%agogﬁﬁ?ﬂe aci-d°( 97 x 403 Mol in
a Wakehrands f amaldsouy itae. afhecetdesieals .30l ubbonLast room

dri ed over 20 anhydrous MgSO4, filtered and .
temprEantFat ed i RARETFCR PUFFFTR NGO P SdfrreHe LB ottCRimiFes

atf ash eehyaralvonaieItanbyel) UShiFe30 i%e8t B¥ter (50 mp)
acet at e/ hexane as eluent, afforded the title conpound

anga §cadfhi @ SRIRH 4 2igh ¢N byduvgehlprigvreiépcand o
eﬂ@@ébt§d7w§§h'dﬂgiﬁ%l(%%heg](fWXFﬁO )92 €BE, cGmbins 8
eggiécérwas washed with 0.5 N hydrochloric acid (2 x 10 mlL),
water and finally brine. The ethereal solution was dried over
anhydrous MgSO,, filtered and concentrated in vacuo.
Purification of the product by flash column chromatography,

using 30 % ethyl acetate/hexane as eluent, afforded the title
compound has a white solid (2.80 g, 91 %); *H NMR (CDCl;, 300
MHz) 8 7.55 - 7.78 (7H, m, Ar-H), 7.52 (2H, 4, J = 8 Hz, Ar-
H), 7.41 (1H, d, J = 3.5 Hz, Ar-H), 7.22 (3H, m, Ar-H), 6.72

(1H, d, J = 3.5 Hz, Ar-H), 4.79 (2H, 4, J = 5.5 Hz, CHy0).

Example 4
Methanesulfonic acid, (4’-Indol-l-yl-biphen-4-yl)methyl ester.
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25 H), 7.41 (1H, d, J = 3.5 Hz, Ar-H), 7.22 (3H, m
Ar-H, 6.72 (1H d, J = 3.5 Hz, Ar-H), 4.79 (2H, d, J
W6 2604594171 CH20) Exanpl e 4 Met hanesul f oni ¢ aeCTUS2004/013700

(4' -Indol -1 -yl - ?en 4-yl)met hyl ester. -|S]c 30 -54
0 0]
0 BSOS i) o

added dopvwede( 0€) a scdaitadn( 0GE) a$@bltollon( ofeparetol i fprdpmred
V|osst) 20 1. 54, mpl dt hyl am, ne.
P38 R0 bS5 DRy R atgnt sl fetiy T ahine
(Tl ong, d@ .23( 10, mi)08 ﬁmm]dl dar anbapdtowon mmbhyt]reelevvalalorlde
irred 0C.for 2-4 TCcontroI
]rsit“bL \iat (ga)eﬁ{)re%%tdlo (lr ﬁl@flcifedwa\}vlS eﬁ aItlo Por 24
his8 &r1i0 cmha):rol'he tmfolpteﬂ:edeXhtactzame:s mh&d vvahl:l O 5
ro ( 10,_m) d fi n II
A AT St RAPERT. SRS of GdCdirey U “ofpinta
ﬁ?ﬁ%ﬂH@ﬁ& N@SEAd &i&ﬁGIEﬁKﬂh&d@@ﬁﬁE@&iéﬂaﬂid N2vacwo. mL) ,
The crude ate was nt ent
SRy 14 GAISLEY B Rt TR CERBFSpar S R RS R over
anyidr dudRMgse} hiH -deatels- auﬂowﬁ@éxbwwde@mwmvacué4 The crude
-indol - I -yl bi phen- 4- Imathylsulfamy - propi onat e,
MRS twaﬁufl8§9ch]?b |SUBPSIIEERE ﬁia]fwgtﬂé%} Stepzrpthout

f@r&leﬂ'ftpurl_%léatﬂHQ|) vvas added dropwise to a stirred
suspension of 20 nesylate (prepared according to the

nmethod in the previous step) (4.8 g, 12.43 mol) and
esashunscar bonate (8.3 g, 25 mmol), in anhydrous DV
0 nL) at roomtenperature. The reaction m xture

(1
(3Rs-Mathiledeat -Poborierhonailapéneo? - %gwl-éw'zéblphen 4-

ﬁﬁ’é%ﬂﬂs)uﬁlaﬂyweﬁ £od.nto water (50 nL) and
extracted 25" wt iethyl ether (3 x 100 nL). The

conbi ned extract was washed with water (2 x 30 nL),

bri &eﬁgeét%{%& coed10%6E L e ANDYEIONS MISORE, (3.0 g, 2.6

filtered and concent ratéd in vacuo. Pdrificati on of
mk hel Driddworelhywis aaddedldnepvéBeoRat dgtaipined suspension of

mesylate (prepared according to the method in the previous
step) (4.8 g, 12.43 mmol) and cesium carbonate (8.3 g, 25
mmol), in anhydrous DMF (100 mL) at room temperature. The
reaction mixture was stirred at room temperature for 2-3 hrs
(TLC control) and then poured into water (50 mL) and extracted
with diethyl ether (3 x 100 mL). The combined extract was
washed with water (2 x 30 mbh), brine (3 x 30 mL), dried ovex
anhydrous MgS0,, filtered and concentrated in vacuo.
Purification of the product by flash column chromatography,
using 30 % ethyl acetate /hexane as eluent, afforded the title
compound has a white solid (4.68 g, 75 %). "H NMR (CDCli;, 300
MHz): & 7.69 - 7.82 (3H, m, Ar-H), 7.58 (5H, m, Ar-H), 7.42
(2H, d, J = 8 Hz, , Ar-H), 7.38 (1H, d, J = 3.5 Hz, Ar-H),
7.22 (2H, m, Ar-H), 6.72 (1H, d, J = 3.5 Hz, Ar-H), 5.34 (1H,
d, J =8 Hz, NH), 4.59 (1H, m, CHN), 3.80 (2H, s, PhCH2), 3.76
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using 30 %ethyl acetate /hexane as eluent, afforded
the title 30 conpound has a white solid (4.68 g, 75 %

WO 20d4/0bddR1 (CDCL3, 300 MHz): S 7.69 - 7.82 (3HPchs2004/013700
Ar-H)y, 7.58 (5H, m Ar-H), 7.42 (2HdJ 8 Hz, ,

(%E% Ofte 8 @15'7 ‘@'1HJ &, 305 Héa o ﬁl—%’ c&ﬁ{éi%r (2|2| 8@1
d&, g7 Hz 13NH)5 HZ; SQHI(EQPF-N :ml @HN) 9H3 80 QPQEH S, PhCH2)
3.76 -55 WD 2004/099171 PCT/ US2004/ 013700 (3H, s,
Oow), 2.97 (1H, dd, J = 13, 5 Hz, CHHCHN), 2.86 (1H,
Expinple % 13, 5 Hz, CHHCHN) 1.47 (9H, s, Cwe3)
(%;)m‘-gtzg:r t@u%l?txgg?g%? lglr% no- (§ (ﬁm-i?%d]blyllb yl b| pﬁen 4
Ylm%hﬂtﬂwfguwmympmmm @siid.aci d. 1N Sodi um
hydr oxi de solution (2.14 nL, 2.14 mol) was added
dropwi se to a stirred solution of (2R)-Methyl-tert- 10
butmwc%zdb@myhadtmi@e (sBlutridal {R- Y4 bilpheh-14 mmol) was

)
t | f I t

JofF sibnrire o ¢ e A ukens OF (R RH I cBPe,

bmtaaqtctambomyxamlieovms (S't4imded -at yibophéergper at ure unti |
t C d th

Ve ST dep2 Ba acy bR 8 o 3
tatt tdh it dipdaachlbrint) =aci chethheaol edgtmbn. Mhd wleawas

extracted with ethyl

acet at 2 x 20 nL). The
R S e e QSRS bR e i S o e
T EYET 1 AN Ryser f@u&pwe&)él szfd |do®lt&6(2jLan dalg@ n@mﬁf | rd&tleldeﬁnwith
vacuo Purl I cation e product a C 20
o et graph§Rd u3§ eré ¥8oPHet h%ih%fp Sfﬁféitf Flggalc
a&ty or g r@acehuﬁnmxtafxfeom@dekhea&téa ammmwm hastate
white SO|Id 486 . 171-173C. Rf: 0.35

(3 70 2% MEt'hardBr Fﬂmbbfﬂ%flﬂeaﬁt&ﬁét‘“—hﬂﬁ%)waskﬁﬁﬁ NNFR T PRBEE de,

b% M@L)led 5VZr8§nl(q?cH;o1ﬂ; N}éSOz}, 8f1|‘lzte:ﬂ%rd' Bha fof8echitddted in
}-%) 61 (1H, 5 Ar-H), 7.43 (2H,
vfacuq = RyrificaEipy of7 tﬁe Prpdzzi(éﬂ flashy<olgmn g g0

c a u AHosdme n T er ide
Kéchh ttHgl%ﬁ H) s§n3(252|(_| HS? %),éll'k%nﬁ{tlﬂl_'s})l 2. Qﬁlor d

aqgelL@n,qz, H@pﬂﬂ\bthq mg:l@lﬁomagung hag v\gup:@ SOlld (486
mgs:,HhQ'"\%D ' :llnfig(?"ﬂl $73°Cc. Rf: 0.35 (10 % methanol in
dichloromethane); 'H NMR (DMSO-d6, 300 MHz): & 7.86 (2H, d, J
= 8 Hz, Ar-H), 7.68 (6H, m, Ar-H), 7.61 (1H, 4, J = 8 Hz, ,
Ar-H), 7.43 (2H, d, J = 8 Hz, Ar-H), 7.11 - 7.22 (2H, m, Ar-
H), 6.80 (1H, br &, NH), 6.72 (1H, &, J = 3.5 Hz, Ar-H), 4.06
(1H, m, CHN), 3.80 (2H, s, PhCH2), 2.86 (1H, dd, J = 13, 5 Hz,
CHHCHN) , 2.72 (1H, dd, J = 13, 8 Hz, CHHCHN) , 1.40 (9H, s,
CMes) , ESI-LCMS e/z calcd for CagH3oN,0,8: 502.632, found 503
(M+H)*, 525 (M+Na)*.

Example 7
(2R) -tert-Butoxycarbonylamino-3- (4’ -indol-1l-ylbiphen-4-
ylmethylsulfinyl) -propionic acid.
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Cve3) , ESI-LCMS e/z calcd for C29H30N204S: 502. 632,

found 503 30 (M+H) +, 525 (MtNa) +. Exanple 7
WO20u/be171 - But oxycar bonyl am no- 3- (4' -i ndol - 1- yporuisen+4413700

- ylmethyl sul finyl)-propionic acid. -56 WD 2004/ 099171

PCT/ US2004/ 013700 Ol s OH O HN O c®@ Sodium

per borate tetrahydrate (151 F ) was added

as a solid to a _stirred n I_&wR)OHert 5

But oxycar bonyl a - 3- i ndol - | -yl n- 4-

yl met hyl sul fanyl")JXpr pIG'IC acid (3 , 0.76 mol)
in acetic acid (16 nL) at 40C. ThL2X§olution was
stirred at 40C for 2 hours (HPLC control) and then
diluted with ethyl acetate (50 nl), washed with

wat er,..brine i ed,over. anh ous

fiIt%QQ&Emaﬁar% %%%t?%ﬁﬁﬁ?ydﬁaggcu%g{ ﬂk?§§¥h%ﬁgb was
adddd l{arsataj enlafl tbea mm&u@tﬂ \ebnhtﬁdnetdswl (B)hederatf or ded

the title &ﬁ? ound %E m X of .di astereoi soners

Byloxye Booh (4 Y§RIBREN -4 169- 170C,
yﬁﬁet@my@.@uﬁ&@?@l nelbfkafminlldw aduahl(%@rtﬁghamez)s mmbl:'cl NMR acetic
(DVsO- d6, 300 15 7.88 (2H, J 8 Hz I—go,
aqu%jlo wi?sag7ﬁpC%] gpigbso§uq%xt2ﬁs &tlgredsapt4 C for 2
hdﬁréﬂﬁHﬁgcggoﬁ&fblﬂ,anh.%h%nHaalﬁkad ﬂiﬂﬂ-eth lzazéggkenTSO

i3 Hwafﬁhe@pql%.hpﬁﬁ_ég brige (2x) 4d1(:2q;q1 qﬁerc%mggrous MgSOs,

£l 3 ed 3Ha EontdBBratBdIGh wEONBI) pudiB3&H8kn &
maj or isomer) , 20 ESI-LCV5 e/z calcd for C29H88N2058

t3511t81r@3]}0nf elinEhe 19rqdualy) vithsdietimNgtherredfprdeg the
tl(t21Fé) %@%h#amr@ Bl b@dahagﬁ&%&m 4a52§n Of f-

I met hyl'sul fan propi onate. TMSI
Whﬁﬁﬂ )So\kaﬁ ééaédm@ro%ﬁmvs)e g - alG%tJr?Qéfd 88l Qtﬁ@n %ﬂ‘%

nd @RI Y b3 LRS- QR RNET POPYLAM Risd- a6, 300 MHz) : &
7.88 (2H, d, J = 8 Hz, Ar-H), 7.62 — 7.78 (7H, m, Ar-H), 7.44
(2H, d, J = 8 Hz, Ar-H), 7.36 (1H, d, J = 8 Hz, NH), 7.11 -
7.22 (2H, m, Ar-H), 6.72 (1H, d, J = 3.5 Hz, Ar-H), 4.06 -
4.26 (3H, m, CHN + PhCH,), 2.96 - 3.04 (2H, m, CH,CHN), 1.39

(3H, s, CMe;, minor isomer), 1.36 (6H, s, CMe;, major isomer),
ESI-LCMS e/z calcd for CyoHigN,0sS: 518.631, found 519 (M+H)™,
541 (M+Na)*.

Example 8
(2R) -Methyl-2-~amino-3-[4’indol-1-yl-biphen-4-
ylmethylsulfanyl]propionate.

TMSI (1.56 mL, 10.63 mmol) was added dropwise to a
stirred solution of (2R)-methyl-tert-butoxycarbonylamino-3-
(4’ -indol-1-ylbiphen-4-ylmethylsulfanyl) -propionate (4.47 g,
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30 (4'-indol-I-yl bi phen-4-yl met hyl sul fanyl ) - propi onate

(4.47 g, -57 WO 2004/099171 PCT/ US2004/ 013700 8. 66
wonwi4)099111 anhydr ous net hyl ene chl ori de (50 mni) PCThS2004/013700

reaction was stirred for 10 mns. and then poured into

g | & Fedi U%baﬁgg,@pg@g qne%@i teh@”c'ﬁ@@rf@:é (BXIdTACt edne

wth ethyl ate nmL). The conbi ned extract
rtv\ﬁacstlwalsW@@ ththrédv\mlérlo B’rlFlﬁe aH?'il e \rqurachyateusN

%@g&? I%%EQ ﬁglugﬂﬂpngrﬁhfd éﬁtf@@%&ﬁ with ethyl

i cation o e product b [ash  col um
a@WajIﬁat Gg rxaﬁﬁymLhm Hee %ﬁﬂﬁéﬁlﬁdné?itrﬁc‘ﬁéﬁﬁ/lv@ﬁéled with

ri n f h n S a
T e ST e iRt oL, & EERAHN S,
cq:mr:ae-ntodalt@ldormt magep. IRLIERCROL mvsb@@e BOgluAz Py Blash

C%\ré% (C%’f g%’cza%ﬁapgy%sﬁgg % mgt%n?_& 1; éztﬁ%}fﬁ% 81,11cjr1de
ags Slidnt, AmebrdédZﬂhé]ﬂitk&jcompcuﬂd 2s Hz ,yeArlad) oil. 13.43

(%‘%_Dtd ég]gg 5 E '?0 hn@_ﬁg‘gahog é% %%ﬂllgro T))a%eg Hén NMR

(Iddbh-de, 30D ﬁH5)158HZz geH\pH, 2d683(=1H; Irdﬁ, k- H)6 5 68 -
HZCHHCH,263}_é1Hdd J

727D AEDHM hATSH) NHR) 61 %nﬁi'eJQ C%n%?al' l\?é?‘ﬁﬁds%é?
at he Sythesihs 2y N-amdocaci ¢a, (b acyl aiwn 220wl us. 14
subsequent’ ester hydroly SI? Met hod  A: To a sol ution
(B, (2R) Jret Ayl 22Ham%@ [ #-7RdéLE) -§t -J = 3.5 Hz, Ar-H),
bé@h@h“svl @@k&m Su; f@nylgh pgop@»@@ﬁt% (5Qa ?u@frmu g s
ture 25 of nethylene chloride (5 ni
Hd} n@ﬂﬁyll f2o6Rartiltde €4, )= Wa$ addBd: t%HCFP@@w re@3 (1H, dd,

gear baxyl zaC'c ubln 37 ST ) (onEDEL .@851\1 0.43 mmol ),
%3 ‘is =t rll\Tgf hyl ami ne (82 LJ }'[i;%e reaction
mxture was stlrred for 16 hours and t hen dil uted

%iegagethyl ether (25 nL), washed with water, brine
O dried over anhydrous MgSO™, filtered and

GenexshiMethodsi fovathe Synrhesdisd2tNeawntdeeagidsddMmachypation

D ééesru co o R es?glf }g%{rﬂ}%ﬁgrox! de (0.5 nL) was added

e’ am do nethyl ester in a
mxture of

Method A:

To a solution of (2R)-methyl-2-amino-3-[4'indol-1-yl-
biphen-4-ylmethylsulfanyl] -propionate (0.3 mmol) in a mixture
of methylene chloride (5 mL) and dimethylformamide (1 mL) was
added the required carboxylic acid (0.37 mmol), EDCI (85 mg,
0.43 mmol), HOBt (5 mg) and triethylamine (82 upL). The
reaction mixture was stirred for 16 hours and then diluted
with diethyl ether (25 mL), washed with water, brine (2x),
dried over anhydrous MgSO,, filtered and concentrated in vacuo
to yield the crude amido-methyl ester compound.

2N Sodium hydroxide (0.5 mL) was added to a stirred
solution of the amido methyl ester in a mixture of

tetrahydrofuran (5 mL) and methanol (1 mL). The solution was

~-58~
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tetrahydrofuran (5 nL) and nethanol (1 nlL). The

solution was -58 WO 2004/ 099171 PCT/ US2004/ 013700
webnooroagi7ior 1 hour and then acidified to pH 3paruis20M013700

hydrochloric acid. The reaction m xture was extracted

st Eheq edivh asslabga (heh B ibkyiedheo Gorhi REdneXkr act

was washed wth water, brine, dried over anhydrous
DYHESON L it 8FéE - anBh® KRARCEAPT BESEUTR WaR Rcracted with

B fdGatican (8f xt be piodutle ByubiASH LOtdHM was washed
chr omat ogr aphy, using_ 5-20% net hanol in nethyl ene

wiH JFtEE  a®TéPaentried fOrate @NPHETPRE | MOSnpélhEered and

éﬁ%éﬂ¥}§%ed19nT9aéu§0|Lﬂdfﬁfﬂ%&tlon of the product by flash
(2R) - Met hyl - 2- Am no- 3-[ 4' |ndoI-I-yI

colpirerrioppireghgPByl femisld SpPORi BRBRENGD. 131 meshyleRea
cﬂﬂh%rl&i:l chy %ﬁegoﬁangf &9%@. w@ %ﬁcﬂ.ﬂ}é‘c' d

ride, sul vl orid car anny ori de or
i socyanate (0.37 mmol). The reacti on m xture was
Lhdd for 4 hours and then diluted wth 15 di et hyl
ug % %%25 m.), washed with water, brine (2x), dried
oveﬂ&aﬁh$@ﬂ0930N©@£M42Rh4Ma§h¥d anBmEoncEntd Ange Li-h-v1-

t |
bl &%J% s. Eﬁygo%?§%1 yd 3 ?ggtby magya&géa fo’a

dS¢hI¢nu$thambuWaena@dedhﬁmauEQQlweﬂhy¢1@sﬂdmmumea sulfonyl
] xture of 20 tet dr.of uran and t-hano (1
cﬁi_;l e C8% aPPgn gﬁ?brlie or égPOYa d“%7h%pﬁE%

irre ‘and
réstitidn edxtorpHvds Wit frN fbydﬂohbhn$landuhhén Ehéuted with

ction. m xt e S extracte et.h acet
R A LR G W e S e
otmrruhhyawoaé Mgeomaﬁhydemea é@ﬂibbndeﬂﬂramed aﬂdv25uo to
trated in v cuo. rification of the product by
vERUEI R G R SnetSidPapie Cons PHEP 2% ot hanol i i
rretmN@dwluﬁlhhgardﬁ@@ € went,) abhfosdesy tihe of isthered
ounds
S%%\Fsmél & tPﬁdBﬁ““iOﬂ%‘?‘ﬁf%eﬁSEeﬂ Bt HyT SE ) - 2- [ 2- (

tSrratfdrerhean! yacetyl M nel-nBhepi eni kL AC drr{eZBblualon was
(4" -1ndol-1-yl bi phen-4 Ineth%lsulfanyl) (3-

shi freshH&Fy I Q@é%—"yf‘%% frhﬁn Fdptonfe BRiRH v@aéﬂlﬁlheaélr ed

hPGEX I ¢ acid. The reaction mixture was extracted with
ethyl acetate (3 x 10 mL). The combined extract was washed
with water, brine, dried over anhydrous MgSO,, filtered and
concentrated in vacuo. Purification of the product by flash
column chromatography, using 5-20% methanol in methylene

chloride as elﬁent, afforded the title compounds.

Example 10
(2R) -3-(4’ -Indol-1l-ylbiphen-4-ylmethylsulfanyl) -2-[2-(3-

nitrophenyl) acetylamino] -propionic acid

(2R) -3- (4’ -Indol-1-ylbiphen-4-ylmethylsulfanyl) -2-[2- (3-

nitrophenyl) acetylamino] -propionic acid was prepared according

-59-
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-59 WD 2004/099171 PCT/ US2004/ 013700 to the method
described in Exanple 9, Method A, using 3-

waoizbrsmpdieny| aceti c acid as the correspondi ng cacbmsyioto13700
acid. The title conpound was isolated as a pale

t&%ﬂ@We%ﬁbHdde%:Lb&fLQn Bikampfe 18, (MO% e tahanghngnz -
dichl oronethane) . '"H NWR 5 ?DI\/ISOdG 300 MHz) 6 8.46

n:(mqph@ny;jaee’gl FHzacigH)as ghe C()IFFS]%)Onle.’lg: c;ar]q?xy”c |_Bc,1d.
Tk?e ]tQtﬁ%Hcofﬁﬁbguné wass’(l%law]ieaz ashAh- ;’B:lele }/re&‘iow( %Hﬂ.lgt rflp .

94FCEOREGH, 0 &S ALO3) mePhaBof 2H) %Pchiorosler:@anﬁ H)H MR

7 14
g6 e odsd & g ED g L F ML Mo el B €
J(—}_H }{jﬂd @E“\B_I 128 725 (@hlﬂ @dd, PUC;Q%)}( Rﬂ@lﬂﬁSﬁr 3_827.84
G e A8 TonE P W o3 10 s PRghs 7158 -
75@5 @4& , mf, opAdapH67 (MrHeot, 588 £ MrNe), &r-15, Exzamnl e1H,

-1 ndol - 1-yl bi phen yInEthyIsquan 2-
tdh he“h;ﬂ ee?y%ém% Broph i & 1ch8§ '\A)Ié %ﬂ—r 6.72

Z@INl?!ld Cy =13, 1 Hz, Ar-H), 4.38 (1H, m, CHN), 3 72 (4H m,
2R) 3-(4' -1ndol - gl birghen 4&yl nmet hyl sul fa 8 2-
PIHER| éc%@%é%'na BPoptBni¥@ad & wds p r%‘fnar ¥ 2
(BECHL] ﬁg—t 93t he upptdatutescekbedons @@armdl@d%or
Met ho , usin phen | acetic aC| d as t
CangvNe@qé;oﬁéﬁn@‘l%a %6 6adMet!) T'he58t81t éNébn‘pound was
i sol ated as a pal e pi nk solid: Rf 0.20 (10% net hanol

in dichloronethane). 'H NI\/R(DI\/ISOd6, 300 WMHz) 6 8.40
Exawpled1l) = 25 8 Hz, NH), 7.86 (2H, d, J = 8 Hz,

Al 7 7 ZuBSdA.-od, J = 8
(2}’}&) ".4)Ar(_4 §9dol 155911£1§$eﬂn4 ﬁ)ﬁfne@x;il uﬁ& ngS)' (23H .
phsnyq)ace@yizméwwmumm 31c1§ Hz, Ar-H), 4.41 (1H m
G, 3,76 (2H s, PhCH2CD 3. 50 (2H PhCH2S) |

2.86 (1H, dd, J=13 5HZ 3(1Hdd J =
13, 8 Hz,

(2R) -3- (4" —Indol—l—yl]gaiphen—él—ylmethylsulfanyl) ~2-
phenylacetylamino-propionic acid was prepared according to the
method described in Example 9, Method A, using phenylacetic
acid as the corresponding carboxylic acid. The title compound
was isolated as a pale pink solid: Rf = 0.20 (10% methanol in
dichloromethane) . *H NMR (DMSO-d6, 300 MHz) & 8.40 (1H, 4, J =
8 Hz, NH), 7.86 (2H, 4, J = 8 Hz, Ar-H), 7.60 - 7.69 (7H, m,
Ar-H), 7.38 (24, d, J = 8 Hz, Ar-H), 7.28 (4H, m, Ar-H), 7.12
- 7.25 (3H, m, Ar-H), 6.72 (1H, dd, J = 3, 1 Hz, Ar-H), 4.41
(1H, m, CHN), 3.76 (2H, s, PhCH,CO) 3.50 (2H, s, PhCH,S), 2.86
(1H, dd4, J = 13, 5 Hz, CHHCHN, 2.73 (lH, dd, J = 13, 8 Hz,
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-60 WD 2004/ 099171 PCT/ US2004/ 013700 CHHCHN) ;

ESI-LCVS e/ z cal cd for C32H28N203S 520. 650, found 521
wONbH)09917543 (M+Na) +. Exanple 12 5 PCT/US2004/013700

(2R)-3-(4' -1 ndol - 1-yl bi phen-4-yl net hyl sul fanyl ) - 2-

cﬁﬂ?ﬁﬁmxy@@&bg@wa@y%&r@mf@w €, AGiNJ0,S 520.650, found 521
(‘2R 3%4‘ -1 ndol -1-yl bi phen-4-yl met hyl sul fanyl ) -2

Nrgbhox§ear B6A)ani no- propi oni ¢ aci d was prepar ed
accord| ng to 10 the nethod described in Exanple 9,
Met hod B, using nethyl chloro-formate as the

E’Eaé‘}i?r]@sﬂ-@ndl ng acyl ating reagent. The title compound

s.d.5al-akgdos: HHBSQ-pime BRy1 Sdr 8261 )Rh-= 0. 45
%@O% rST(%t hanol .na’élﬁf:m oroneiyﬁangl)gy 1H NMR ()CDC13 300
mejlpoy CRTBERY BpMing - BHARICRiT, 261A5H m Ar-H), 7.26
(3H m 15 Ar-H), 7.10 (2H, m Ar-H), 6.72 (1H, s,
Ar-H), 552(1H br s, NH), 4.32 (1H, m CHN) , 370
(2H, (2R mamz)lndcsl% 131phen- v} methyggsylfgnyd) -

m%@%r’b{:ﬁgh %Jn%@ %%@J 1%d St: a%% e%%%@%ﬁ according to

tll@éZR)ereBnddbed i plrede4 Oy | Hetlyd sul fusriyio) mgthyl

A SR SR R R A eBRk TS ATl 2 e

tiislﬂudomppuadbwagl aml&j:q:d @i @npcearm%bl/m prepaied2® C REf =
h I d
qﬁgoggfn%ekgﬁﬁ?glfgt #gklo %EER ]Eﬁﬁﬁﬁ %CBGLﬁnEEQ

or o- orna e as € corresp I Ng

v@£y! & | pgspeageNtn, me—mtltﬂ @scom) und Aas) i, sol. ased s m,
a beige solid: np. 85-86C. = 50 (20% net hanol in
Agi®hl or-dfet(REnel ; AOHHINMVR - (7éDéJ1§ %oo’*lséﬂsz'?) 52 @18, ogr s,

NEBH 4 M2 ﬁ*ﬁH’,‘DmﬂCﬁ’f@ (5H70m (24" - Kl) , pHci36 (3'."58"1(31{ 6l ome)
2.88 (2H, s, CH,CHN); ESI-LCMS e/z calcd for CoeHpaN;0.S:
460.552, found 461 (M+H)*.

Example 13
(2R) -3-(4’-Indol-1-ylbiphen-4-ylmethylsulfanyl) -2-

isobutoxycarbonylamino-propionic acid.

o
i O OE/NH
e L

(2R) -3-(4' -Indol-1-vylbiphen-4-ylmethylsulfanyl)-2-
isobutoxycarbonylamino-propionic acid was prepared according
to the method described in Example 9, Method B, using isobutyl
chloro-formate as the corresponding acylating reagent. The
title compound was isolated as a beige solid: mp. 85-86°C. Rf =

0.50 (20% methanol in dichloromethane); *H NMR (CDCl;, 300

MHz): & 7.56 (3H, m, Ar-H), 7.52 (5H, m, Ar-H), 7.36 (3H, m,
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WO 2004/ 099171 PCT/ US2004/013700 Ar-H), 7.17 (2H, m
Ar-H), 6.67 (1H, s, Ar-H), 5.62 (1H, br s, NH) , 4.58
wO2bi4/00917CHN) , 3.86 (2H, m OCH2) , 3 .78 (2HPCS/US2004/013700

PhCH2) , 2.98 (2H, s, CHHCHI\I) 1.92 (1H, m CHw2) |,

A1l (BH7 don) mF BS)HZ 6. @HNEZBI,,sESArJ;QI\/&e/@ calicdbr s,
for C29H30N204S: 502. 632 5 found 503 (N%F%
Nigyarflpl58 14H, m, CHN), g6 (2H, m, OCH,), 8 (2H, s,

Pk(é—’fB)) 32(4s- ml0|s-1c¥ﬂbm?hfn924 ykrekhybsuéfanyl. p12<6u, 4, J
é hoI|ne carbocgI -amno}ﬂq&éplomc acid. 10

= (27 H3u/( F9Mepdo| B L HMSpRER- 92 Hy (CodtpllatyFy - 202632,

fcglgﬂ@rmol (1§ 4- car bonyl ) - am no] - propi oni ¢ acid was
prepared according to the nmethod described in Exanple

9, Method B, using 4-norpholinylcarbonyl chloride as

E}é}gpf@rﬂespondl ng 15 acylating reagent. The title
corpound was isolated as a beige solid: np. 195C
(wec:-: (4’ -Fpndelol Syl tmivenrd-wans Fhy hsubfamldr-dret hane)

e PYB0: 880n 00 opidKi i =8
[@Jﬂ%%%@gﬁ 7@% aM'i%:)o] p§§ §3<§3.=.Hf d; 4% (3H d
= 8 Hz, Ar-H), 7.19 (1H td J:7 2 Hz, Ar-H),

7 12 H, v 7 J =
éz%\r 3-td i]&%&( T yll?lp’ﬂé_l AL yf%etlgﬂ(éul(f"aglyl? 2J
[ (rﬁonbﬂzb,olﬁhfe‘HZS):aq:b@nyE&a(r@Ho]nperQ@gHz)ac:Ld 3\7a@6p(r¢p|ared
LH ;
B RER e il dSp e Lo
u@iadlgtd@—frrmrph@lﬁiiﬁ%ﬁﬂdﬁlﬁlﬁzkﬂ@r,ldéoamdtlﬁdﬁzc(rmelapoadiﬁﬁ
a%@?g( 339F et Y ‘futrletlloeo)coglp?ﬂnd T e aItke)aldp REn34beioe
syl @i iy sulsBanyldeqnopREnicoagd d(2@0 methanol in
(2%2 (3,3-Di rreghyl urei do)-3-(4'-indol-1-yl blghen 4-
Slprany| )1 prGpi GHFE-4aei o Wads épdred-82 (3H, d. J

- 280y d'PH:gHt 0 t7h€o oef hod descri, bgd-ih fxanpl @29.(21, 4, J =
Met hod B, using N, N-di met hyl’- car banoyl chlori de as
8tHe dorlspdndPndlBcytdt ihg feageRe: Fhdd ti%l@ (1H, td, J

-COIPOUDS YRS H) $O6E£A( AR, % DO Ge3SAL] dir Y, B 05 Qa0 m,
CHN), 3.76 (2H, d, J = 3.5 Hz, PhCH,S), 3.56 (4H, m, CHyOCH),
3.26 (4H, m, CH,NCH,), 2.91 (1H, dd, J = 13, 5 Hz, CHHCHN);
2.79 (1H, dd, J = 13, 8 Hz, CHHCHN); ESI-LCMS e/z calcd for
C20H2oN304S 515.631, found 516 (M+H)™.

Example 15
(2R) -2-(3,3-Dimethylureido) -3- (4’ -indol-1l-ylbiphen-4-
ylmethylsulfanyl) -propionic acid.

(2R) -2-(3,3-Dimethylureido) -3- (4’ -indol-1-ylbiphen-4-
yvlmethylsulfanyl) -propionic acid was prepared according to the
method described in Example 9, Method B, using N,N-dimethyl-
carbamoyl chloride as the corresponding acylating reagent. The

title compound was isolated as a beige solid: mp: RE = 0.40
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WD 2004/ 099171 PCT/ US2004/ 013700 (15% net hanol in
di chl oronethane) ; ''H NVR (CDC13, 300 MHz) : 8 7.66
wO2bh4/009178Ar -H), 7.48 - 7.62 (6H, m Ar-H), 7.38Cta1820081013700
Ar-H), 7.17 (2H, m Ar-H), 6.68 (iH, s, Ar-H), 5.42
1 b oA : (2HooSMHZ) : &
“%ﬁgﬂ%%?ﬁ%l.w?bﬁﬁoggm%’lﬁc%ﬁ%m@ﬁ!\%%sgcwﬁ Is3| 0O B3
7..66ESRHL OWS B ZH)calTcdsf er 7CQZHQ@N30I35-Ar- 3. 3936 f¥hnd

ﬁlgx aple Ar-H 1H, br s,
%I%, gmgbén% oxy’carrb%ﬁyl St Bo' o (45'-Ir]1CdoI) 1- yI Bi é)hen P o
NH- ,1@. ybrmmylrsuldmny,l 3pBopiBHhi cs adihdHz) , 3.05 (2H, s,

- 2- Benzy ycar hon | a 0 4
cézg@%tﬁy%u(:%nyl’ g@oél O%S(r:ir gg}wé A én(gjlaglecpdarf)é oivbas:
473ceordi iguhd 4T (Mwehhod described in Exanple 9,
Met hod B, using 15 benzyl chl oroformate as the
correspondi ng acylating reagent. The title compound
Emliesmbat ed as a pale pink solid: Rf = 0.50 (15%

t di chl.oro than 3
(ZI%ISIZ')Z %n"rY%"Y“zﬁ”d‘Y Smdng= '(4'1%'@@ %CDg%lpl?g’gz T6H,
yiRetAy1Ehl fdniV-propidmiclablidm Ar-H), 6.67 (1H, d, J =
3 Hz, Ar-H) 220 5.80 (1H, br s, NH),516(2Hm
PhCH2O) , 4.60 (1H, m CHN) , 3.76 (2H s, PhCH2),
2. 95 2R3H2 - Eeng%ﬁﬂiﬁ@arbES&ihﬁhﬁbeiZ 4ﬁﬂﬂnmolﬁmpylb1phen 4-

C32H28N204S :_ 536. 649, found 537 (M- +, nB lt
ykm@thylsulfanyl propionic acid was prepdred accor ing to the

ndt2Rr Bebdr1bogoln kdpiiehen- devho@tay hsihbanyl ) - 2 [ 2- (
3- nitrophenyl) acetylam no]-propionic acid. O
benz@H ChiURFOERBPAL SR (RSP EPEERER IS ARYdPALBI( é?a%flt

Tl'%]c Q?.tg;@og)ar(nﬁrlld dapéiﬁl Q.s%ia@eaoﬁé da tyh 1 Hinkr ed18@t utf an
0 - 3- -1 ndo
0)ﬂ%l(r}ﬁénmﬁtglﬁlﬁﬁhy}%%ﬁVPTe‘thZ@ 3-Hi M¥Bp ke - 3083
2Q04[0991 PCT/ US200Q4/.01 ( _
et % a/r7n 2§I Z%I?ogror%sc gcﬁ% ?%8{{ 7-6%s8 mmlz) Sy o AT
H)acet.iig aci7d3e( 100l )m,atArd@C, dhés SIH,utd o wasd §z; rked!) ,
5 8 4 4q f%r s,hﬁﬁ”s 5.16 (2H, m, PhCH,0), 4.60 (1H, m, CHN),
3.76 (2H, s, PhCH,), 2.95 (2H, s, CH,CHN); ESI-LCMS e/z calcd

for Ca,H,sN,0,8: 536.649, found 537 (M+H)™.
Example 17

(2R) -3-(4’ -Indol-1l-ylbiphen-4-ylmethylsulfinyl) -2-[2- (3~

nitrophenyl) acetylaminol -propionic acid.

aNekEs,

Sodium perborate tetrahydrate (97 mg, 0.63 mmol) was

NO,

added as a solid to a stirred solution of (2R)-3-(4’-Indol-1-
yvlbiphen-4-ylmethylsulfanyl) -2- [2- (3-nitrophenyl) -
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(HPLC control) and then diluted with ethyl acetate (50
m.), washed with water, brine (2x), dried over

wanbpdwors MgSO4, 5 filtered and concentrat edPCI/US2004/013700
vacuo. Purification by trituration of the product

ac@%&hagiﬁéhyérégfgﬂicaBEQ&de@bGrﬁé td‘ﬂBEm&@mpoﬂﬂdaéétﬁt acid
gt brown solid (206 ng, 610): . 197- 198C

1@ 15) (2594 frét-hadBi s ﬁo%ﬁfclrﬂrbl’”&?e?ﬁéﬁ‘é?d AH ANVR E%K/sbhours

H‘%@C égﬁt%‘@ a5nd‘3 t‘h@n( é'f'luéed Joit18 éﬂhleb!):etgtéfS(E(ol hb1.)
H) , 08 (1H, ddd, J =

W&ﬁheﬂ)Wth8W3¥%§4 h;lneJ(zxg 1qq qwer ?n#gdfgpp MQSQ},_
f%?t@%edAﬁnaﬂco%%é%%ratéd?%ﬁ &Zé&orn il catid8 BQFi d,

td, J = 7
tritgaapipn o8, thp;prpdugtkylthwd}gthyi-pfh@IHafgordgg_tQ?
H, £ 1 -
tl?é, Slné 20 a( lﬁh@ b?‘o‘m %Q ((ZJSECH%S) 81% 3@"2 197
198°C. mc@ 1:5/1me(:11$=n01jd1n ﬁlﬂhiSPrOBGFbanﬁ—n-ﬁﬁl\l)\]M ?hmso-
2.99 (1H,

degaPld Hge) gzﬁﬁma‘éés %glyéﬂ ounei 5§S£?N&€ et/zgo

Hz§ WM%)Z482@85X?HD|C%%8Jh_ 8, 2, 1 Hz, Ar-H), 7.87 (2H, 4,
- -indo yl bi phen- 4 yl thylsu f|ny

J ﬁh@nWacéFy]i“am?mmpr @b ofti c7 am%I@FZSoCﬁ LI per' b %at e’ 62
(7Lt rahydraj e 199 n@w, 0d63erDd3)sz\¢a5Ax251)added1a$11a td, J =
solid to a stirred sol ution_of 26%)1 3-(4'-indol-

7.y RoEgnefraty | nbtHyl S f &yl ¥-2- 'zm JiZac Bty Hani ﬁo”p Gigt- ¢

J Qnisc HzaCAQ 800, My Q58mmelny) | i anet (16, ael, dg(1013yz,
at “40C’ This 'sol ution was stlrred at 40Cfor 2 hours

PT{W@@:cénﬁﬁoK}Har@ & reA3diEF ut BFREDIN SRyl (3BetBte
Ac?rng 3 Weshed; W'dlah watefs, 30 dy,i vemtax), sroed ouend, g

yd rous MySO4, 'tered and concentrated in vacu
= Pudri Bi Hat | GHH@E‘IN)thé“]S&ré@M& ehy F3%h £oo(CarthrN206S 561.646,

foqg{dorggtzogﬁgg Y, 43l N@.E2) Y6 met hanol in dichloronet hane
["'uent, f'orded the t|tIe conmpound has an

off vvhlte SO|Id (261 ng g, 84 %W as a 1:1 m xture of
%&%s%rsg_gmer s; 1H NMR -64 WO 2004/ 099171
04/ 013700 (DVsSO-d6, 300 MHz) 6 12.98 (1H, s,
(2B0Q9)-, (48 - I8dahdl 8y Boibear K - YMSWY%FulﬁmYQ)F@ NH)
phenf&a@% ylgmlﬂo pé%ﬂi%nlgHLc1d7 84 (2H

Sodium perborate tetrahydrate (97 mg, 0.63 mmol) was
added as a solid to a stirred solution of (2R)-3-(4’-indol-1-
ylbiphen-4-ylmethylsulfanyl) -2-phenylacetylamino-propionic
acid (300 mg, 0.58 mmol) in acetic acid (10 mL) at 40°C. This
solution was stirred at 40°C for 2 hours (HPLC control) and
then diluted with ethyl acetate (50 mL), washed with water,
brine (2x), dried over anhydrous MgSO,, filtered and
concentrated in vacuo. Purification of the product by flash
column chromatography, using 15 % methanol in dichloromethane
as eluent, afforded the title compound has an off-white solid

(261 mg g, 84 %) as a 1:1 mixture of diasereomers; 'H NMR
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m Ar-H, 7.60 - 7.78 (7H, m Ar-H), 7.44 and 7.39

(both 1H, d, J =8 Hz, Ar-H), 7.12 - 7.28 (7H, m
wonedH)99B172 (1H, d, J 5 = 3 Hz, Ar-H), 4.68 ardTAS4®4/013700

(both 0.5H, m CHN), 4.16 (2H m PhCHCO 3 .52 and
(ﬁﬁs%zd%b°§801ﬁﬁz '8 EECH@5Q1H % - g%§ﬁ%;=ggb?o§ﬁﬁ{%"@o (both
0 @@2%@8[\!20#935% 1\61’49 8f69n<§111587d( V1) 8+H21ONE)<an'b18=,4 1@H,

engofura P aw{ C yde, B

m’~Pr2&{20I ﬁtlgon gz‘%daybg%io Uran- Ig) bg{%%l %%Iaac? ? %Ot HH
d,4J7= BnBE) AnBthahdl (10.28) (s addedH o 4. §2|ﬁﬁédd. J

- %oh#§|§%dﬁ egéa%?ég%?ngé &gﬁggqp%ﬁpﬁg§éa%ﬁédluﬁkg)2H s

PHCEZIONY, 3 S Neind) 3i. A2t oboenelH,( 40 PLFEDN sodiourtil, m,

nate_ (4 and h

-feacﬁlo% aés éatéd%?%cggg’(6¥?%ﬁ3ﬁﬂegz ca} ? Fo
C3bH.8N,QuAt 586 coOrpl dAomn@TEC7 cOMti)ol.) . 20 The reactlon

m xture was cooled to roomtenperature and

partitioned between water and diethyl ether. The
Exphhpiesidere separated, the aqueous phase bei ng

Jurt her gxLrac efhyl .ether (2 x 20 nL). The
4 6% FH&3 ???éiﬁgmgép%ﬁgﬁgdi %éﬁ %é%ﬁ¥ ®and brine. The

et hereal solution was dried over 25 anhydrous MyS04,

filtered and concentrated in vac ield 4-

(4- br onmophenyl ) - di w sol id, which

was used i nmmedi at er purification. A

sol ution of 4-f ormy onic acid (0.9 g, 5.64

nol ) in ethanol (10 nj as added to a stirred

solution of 30 the crug

4- (4- br onophenyl ) - di benzofuran (fromthe preV|ous - 65

WO éoéﬂ%’é’%‘iniPfPéFPlgg?@éH?mﬁdt?rqné&cPFéﬂ) 0t dferle
mMQ k) etﬁ@ﬂicﬁlak 1% ofL]T WRBeaydahasphi rRekpakhadb i n of 1-

(270 ny, nnl@@ and 2N sodlun1carbonate (4.7 m., 9.4
brﬁﬁﬁ|} WeFreLeRffite ddd3fhg, 4.7 mmol) and tetrakis-

(triphenylphosphine)palladium(0) (271 mg, 5 mol%) in toluene

(40 mL). 2N sodium carbonate (4.7 mL, 9.4 mmol) was added and
the reaction was heated to 90°C (oil bath temp.) for 2-3 hrs
until complete (TLC control).

The reaction mixture was cooled to room temperature and
partitioned between water and diethyl ether. The phases were
separated, the aqueous phase being further extracted with
diethyl ether (2 x 20 mL). The combined extract was washed
with water aﬁd brine. The ethereal solution was dried over
anhydrous MgS0O,, filtered and concentrated in vacuo to yield 4-
(4-bromophenyl) -dibenzofuran as a yellow solid, which was used
immediately without further purification.

A solution of 4-formylphenylboronic acid (0.9 g, 5.64
mmol) in ethanol (10 mL) was added to a stirred solution of

the crude 4- (4-bromophenyl)-dibenzofuran (from the previous
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reacti on was heated to 100C (oil bath tenp.) for 2-3

hrs until 5 conplete (TLC control). The reaction
wonad4mwei7nas cooled to roomtenperature and PCT/US2004/013700

partitioned between water and ethyl acetate. The

r PRAILS) Weh e SERAL At @ﬁy «ihe aguepus; phase being
further extracted wth ethyl acetate (2 x 20 nL). The

(TGmbenedpbespabte \rsl Waashad O § A7 Q. N Shyeiae hpb i 37
s&ﬁ'él cé@b €L @Dd7 g:(' 1l ng anghbhen,drd e RueLranpydr ous

red concentrated in vacuo.
rd&ﬂﬁlbﬂcaﬁsohe@#edlﬁﬁ progdactobly bathaskmpe) ufpr 2-3 hrs until

2
cHHRTR RPLEIDC T NY, SR BE T, ROAAELCua pPTIAN %o
rawl itgmperdtigye aﬁigxanpweozed between water and ethyl
Di be f 4-y| - bi | ' .
iR beRRg Vel g ey s eanl, o S0dhins
fudtdert exarstied edltﬂolaﬂihlyénaoétattejek%/de 0pm&par edhée n

Cgﬂﬁy&§r6V£ous St%P) %#B%SWQEE ggﬁb%thhﬂoghétgéQiOf

ous and et hano
wauﬁmpemﬂthrsneTkmdr&hnn|dxmednbxenranhyﬁrqmm Mg6d. f diiltered

10 m nute room t enper at u TLC tro

) GRRT e GE i CRU L) PaRt et 1 o hepBraturE b
f 1212 Nohyifth ocht-eid o caGipthy aﬂdlﬁ@eID{QGd'&Em@d wbthate in
di et hyl her (3 he. conbi ned extract S
heE TS WELHEBE 5 A RO CHF Ol R F6° o) vhEce
sowmiter(iasdgfinal ly brine. The ethereal solution was
dried over anhydrous MySO4, filtered and concentrated
in vacuo. Purification of the product by flash 30
E:&@lg1en 20hr omat ogr aphy, using 30 % ethyl acetate/ hexane
as eluent, afforded the title conpqound_has a white
(&5iDigeproihray 4 - Eohiphenyt -4 o6l WS S9099171

PCT/ US2004/ 013700 Met hanesul foni ¢ aci d,

4' - di benzof ur an-4-yl - bi phenyl - 4 Xl Inethyl ester O
Sodium borohydride (322 mg, mmol) was added portion-

wise to a stirred solution of aldehyde (prepared in the
previous step) (1.48 g, 4.2 mmol) in a mixture of anhydrous
THF and ethanol (1:2; 50mL) at room temperature. The reaction
mixture wag stirred for 5-10 minutes at room temperature (TLC
control), poured into water (50 mL) and acidified to pH 4 with
2N hydrochloric acid, and then extracted with diethyl ether (3
¥ 30 wmlL). The combined extract was washed with 0.5 N
hydrochloric acid (2 x 10 mL), water and finally brine. The
ethereal solution was dried over anhydrous MgS0O,, filtered and
concentrated in vacuo. Purification of the product by flash

column chromatography, using 30 % ethyl acetate/hexane as

eluent, afforded the title compound has a white solid (1.40
g) .

Example 21
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O SO 0 Methanesul fonyl chloride (490 ng, 330 L, 4.3

mol ) was 5 added dropwi se to a cooled (0C) solution
woho@legitol (prepared in the previous step) (RCBRSZ04/013700

3.9 mvol) and triethylamne (800 ng, 1.1 nm, 7.9
Mmhksumfaﬂbadéém nptanbeneo el 481(-3A phekyl - 4 Te-

clear reaction mxture was stirred at OC for 2-4 hrs
lyetbglc 86ERSI ), then poured into water (50 nlL), and

extracted 10 with diethyl ether (3 x 80 nmL). The

conbi ned extract was washed wi s §I/hydrochl oric

acid (2 x 10 nL), ter and Iyoorone The

et hereal solutio nhydrous MSO4r

filtered and conc The crude nesyl ate

was used in the subs al kyl ati on step w t hout

further 15 purificatitQp Example 22 (2R

-Met hyl - 2-tert-butoxycarbOflylalfliXl O3- (4

- di blerhehasahfdnyy | cidiqatidey (420 yihgetIRF] Hul fagymypol) was

qggeﬂg%r%ggv% %cg % é%él%fé <§ué9x%/§1%ftq%gygge§§g§%%§m (prepared

i tdd @medlsuspetsp)on 10f38 Pes§ | atengior epar édiethyhemine

B fiated (55 b1 8T ar) TRt A SR pagesie

mL) ather omﬁatemamta:tm mlelmeerﬁasts;’mmmd(taltr@ Qaor 2-4 hrs
stirred a room t enper turefo rs.,(TLC.C

(Thy ﬁogéur bR ?orev\dgtlélFO( Bgtsf %adr:&“%@ﬂ :aggt %g%g%%ed

wiitetdiyrhetthethéld x3 50 3 avimlL) Th@hewﬂnnbnerédemqtaet:tv\mw
washed with water (2 30,m), ., .br ne(3 30

wafhe Wby © aﬁhls\}d]i‘}é‘é]éoﬁ)\i?dﬁﬁ,c %Fﬁ?el( dxandmg‘d’ wdEbs ana

fﬁ@ﬂﬁ@ﬂ&ﬁﬁh@d | The astierdAlr isbilaatbnwad diiedoeductnbydrous
flash_ -67 WD 2004/099171 PC&'/ US2004/ OlSiBO co(gurm lat

MgHonhi bgFEPhyA P USITG 20T 3659 H RACSeet Af'E/ FieXane ds ~2°

wSd Uglts iaf taedegbibgudit la ke0apOtNdsthas va tirlue Yeltber
solid (1.96 g, 92 %9 : Rf: 0.4 (30%ethyl acetate in

PHebt it ons Exanpl e 23

Example 22
(2R) -Methyl-2-tert-butoxycarbonylamino-3- (4’ -dibenzofuran-4-
yl-biphenyl-4-ylmethylsulfanyl) -propionate.

1-N- tert-Butoxycarbonyl cysteine methyl ester (940 mg,
4.0 mmol) was added dropwise to a stirred suspension of
mesylate (prepared in the previous step) (1.65 g, 3.8 mmol)
and cesium carbonate (2.6 g, 8.0 mmol), in anhydrous DMF (50
mlL) at room temperature. The reaction mixture was stirred at
room temperature for 2-3 hrs (TLC control) and then poured '
into water (50 mL) and extracted with diethyl ether (3 x 50
mL) . The combined extract was washed with water (2 x 30 mL),
brine (3 x 30 mL), dried over anhydrous MgSO,, filtered and

concentrated in vacuo. Purification of the product by flash
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(2R) - 2-tert-But oxycar bonyl - 3- (4' -di benzof uran-4-yl -bip

henyl - 4- yl et hyl sul fanyl ) -propi onic acid. 2N Sodi um
woydiadde solution (1.32 nL, 2.64 mol) was 2OTAS®A013700

dropwi se to a stirred solution of (2R)-nmethyl-2-tert-

c&u}n%m%ﬁeea @gg - 3idihg dobepzof dwmA- Aac)@ta%ph)eiaaﬁeélas

nmet hyl sul T anyl proplonate (500
eharrtahyéﬁ@mfs@ntleqatnr@e STIPRBRALPRT J Pake) vethevcrehid
0l NMLXt U Sy Stdglef oom e ntil
t he %IS r@éacz(l ollr%]‘?Wawgl 400(%6 et%gh?gllgé coni{esg]li) E%%E%ﬁte
diluted with water (10 mL), and acidified to pH 3
LMshydrochloric acid. The reaction mxture was
extracted with ethyl acetate éz x 20 mL). The
(PO -Fed teRu koxy carkrnydsiied 40 g b era afurdu-idngl -Bipbenyl-4-

d d trated 20
PR D PP 8RB it by 11 ash col umn

chronatography, using 5 - 10% net hanol in nethyl ene

chl o 484, Iam(%é le@}slde ﬁ;@u%gnt he 41 e o fgag#mg&b

adddoarepldnel tona shxﬂﬁam'sméuhanﬁ)of (2&)NMEt@&E€EFdé¢t—

i Spyatpopylaniiof- (- d@bﬁ%zgiéﬁ"l Sshippgalfine- ) _

yBndiiny1ALd HanyY) 28cpichadE ((5Hp mwy, Av-48 mmd134 i0lH, m

e nyEnean bl gty A et pandy 205 Gk, Ui fager™

réadﬁﬁdh9Hax8ureC%@@)stlﬁiﬁd-b€NBoemZtémﬁéKhﬁwmé untll the
C33H31NGCSS 553. 676, {ound 554 fO gﬂ %F? %
rgactqgﬁawﬁpec?mplete TLC control), "and "then u ed

w2 - Aot ek} ; Bah@xyeatimnd +3- pA' 3 dirhanzof wlwmoéhybrbep
heny I-4 ylnethylsulflnyl) propi onic acid. -

aczlom/ F&e1 722 PETPUSIOETHIRL ¥260 < SH4F Lift a@#ﬁo.eawl acetate

(3 et rahydh at ené ddomBlindd 24chget) wieSvasiter vashawseki-d
to a stirred sol ution of &gR 2-tert-

b eox PEaeBoRYET 3y dxfuse Ho§Pur dn-irofrdoppRefgiconiahed in
vadWd - @u%HEEéQ&’Hﬂ %P@@?&o@ﬁb@' k560 8 Badhnnmol ),

in acetic acid OC. This solution_was
chﬁqmqqggraphxgcp$tﬂgjp ho@0% methanol in methylene chloride

as eluent, afforded the title compound has a white solid (420

mg, 87%), m.pt. 205-206°C; Rf: 0.40 (10% methanol in
dichloromethane); H NMR (MeOH-d4): § 7.90 (4H, m, Ar-H), 7.67
(2H, 4, J = 9 Hz, Ar-H), 7.56 (2H, d, J = 9 Hz, Ar-H), 7.53
(2H, 4, J = 8 Hz, Ar-H), 7.29 - 7.41 (5H, m, Ar-H), 4.34 (1H,
m, CHN), 3.87 (2H, s, PhCH,;S), 2.95 (1H, dd, J = 15, 5 Hz,
CHHCHN), 2.86 (1H, dd, J = 15, 7 Hz, CHHCHN) , 1.42 (9H, s,
CMes) ; BESI-LCMS e/z calcd for Ci33H3iNOsS 553.676, found 554
(M+H)*, 576 (M+Na)*.

Example 24
(2R) -2~-tert-Butoxycarbonyl-3- (4’ -dibenzofuran-4-yl-biphenyl-4-
vlimethylsulfinyl) -propionic acid.
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(HPLC control) and then diluted with ethyl acetate (50

m.), washed with water, brine (2x), dried over
wanbdwors MgSO4, filtered and concentrated | RCYASD4/013700

Purification by 10 trituration of the product with

diethyl ether afforded the title conpound as a 1:1

m x of diastereoi sonmers as a white solid (144 rrg;

93%SodREMOPOEbe RS rrstrahyirihe ¢ MDr dmet’hERe}) . vaH

ad% (31@\@0 g@ldslgcpdal\ﬂizc) I@e% %glt(ltlﬂbn CBfHS](ZRé %1"6%12”'15'- d

Bu)towcargoalzl Ar (4)- dﬂoegﬂzoézmnd‘l -yl biphgny 1Ak - P methyl:

" H! (o) a 1
LF\J”A_%gny? é‘ﬁ:z)_piagnlg aB%Sd'(z( Son}ngs O"B?’ n%n‘(‘L H(‘_lLH Enetft’i é’& d
(B ml04aC1MO“Gy  CHHEH 1ut20192was( mlrmedcanelcmjc fpr39 hour

E

o boibaors “ndslin ARy BL8T ORI etss ke
washd§931@h%wa§eﬁ- Hb@nqﬂ(@x25 dried over anhydrous MgSO4,

R t nyl - bi
S R el ARG &
tme:nhtaltabe bét t]a@ypjtrcamezt( $05hngiethEs emhelr) afidisrdad delte
as a solid to a stirred I f
R TRPHBHy 15 & (T B ot s e oo e f1 24751 5%
sdihyd -(12u4l fignyb3 % pr apfi enizs gepd r(léifiﬁhrn:gl, iGL 27 nmol ), in

acetic acid 30 (10 nL) at 50C. This sol u%| on was
dighloregesnanel: f & MR SBNE0- FHPLEE O ¥REY of )8 ahitl tiends J =

8‘3{2 Utgdgi th @SthH aQﬂ atze (B0 g4, ﬁ!ﬂ!a»ii)e%wo&h oH, 4, J

wat'er, brine (2x), dried over anhydrous l\/gSO4
= {9 IHZerééf th %oﬁ?:eh?ﬁ atteddi A 9al@o. APubi f i'cdBi 6AHpym, Ar-

”'% %g éiﬂ%q produgt (Wt hy,di gt hy| et he@ §§f eigedy,,
2004 099171 'PCT/ u32004/ 013700 tlt
CHi‘Urvp@u@é as4a2Wwhii®e sol iPRCHIRS InP4 g1 : nRf C@HCEHI% 20%-92

R R X I

d{Hermomars My | Esl griis ?6-/459 ceBerd For AfuBNOsS), %2 678, found
4. 41, (2H, + PhCH2S) , 5 3.42 (2H, m CHHCHN)
51 4@%& %912 c@gﬁsﬁ ESI-LOVB e/ z cal cd
w
Example 25
(2R) ~2-tert-Butoxycarbonyl-3- (4’ -dibenzofuran-4-yl-biphenyl-4-
vimethylsulfonyl) -propionic acid.

Sodium perborate tetrahydrate (105 mg, 0.68 mmol) was
added as a solid to a stirred solution of (2R)-2-tert-
Butoxycarbonyl-3- (4’ -dibenzofuran-4-yl-biphenyl-4-ylmethyl-
sulfanyl) -propionic acid (150 mg, 0.27 mmol), in acetic acid
(10 mL) at 50°C. This solution was stirred at 40°C for 2 hours
(HPLC control) and then diluted with ethyl acetate (50 mL),
washed with water, brine (2x), dried over anhydrous MgSQ.,
filtered and concentrated in vacuo. Purification by

trituration of the product with diethyl ether afforded the
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for C33H31NO7S 585.674, found 586 (MtH) +, 608 (M+-Na)
+. Exanpl e 26

WO20u4/00Et7lny | - 3- ( 3- br omobenzyl sul f anyl ) - 2- t er t - PED/US2004/013700
but oxycar bonyl am no- pr opi onat e.

tltml& tc%ﬁlbb@ﬁaogsy%mh%@ s6YStei Nes RF hy7e9st @ 6150(2ps
. mol ) was added dropwi se to a stirred suspen5| on

mediha&olbnundbehkqiommede tH Ry, (MeOB - dm)l 300 JEE)UMd 7.90

(AT Bonat e 22 17, 8 ,52,.mp! ), aﬂj é?mﬁg 129 -

ttBHi (i 1 0di de’ in anhydr ous
7 rAGoMsHe nper at e, 4Tr6a reactmonCHIﬁr)l X4 .urle \ws st | Pheibsat,

5 5@t | R CCHRED /( B0%ALJ Bt extIPALL ot WP EadengRLod

foat logrH,(B06 5@5nkY4, Tftearai)rﬁ&sne(dtmxt,r ans waisNeashed 20
wth water (2 x 30 nL), brine (3 x 30 nL), dried over
anhydrous MgSO™4, filtered and concentrated in vacuo.

Exfautpillel @ati on of the product by flash col um

chr omat ogr usi_n 40 _% et hy] .acet at e/ hexane as
(Z@E}J&’ﬁt?‘ygf? r(%elﬂr %IZP’EEFEQE Jb r#d'tl?a’(f'a pal e yel | ow
bdﬂdxy@&rBénglaﬁﬂn&@prdﬂionaté.25 (30% et hyl acetate in

hept ane) ; 1H NI\/R(CDC13, 300 MHz) : 6 7.48 (1H, s,

Ar-H), 7.38 (1H, d, J = 8 Hz, Ar-H), 7.40 (2H, m Ar-

H) , L5N3@efﬂituﬂbxybarbgn ,CQ&ﬁeln% aethit, eBrefHN) .0 g,
3.78 (3H S, 1 (2H, s, PhCH2S) , 2.89 (1H,
4., mpol) wassa%e d@lﬁlmlﬂiﬁlf to BISYipegUspensian & 3-

ob@‘fl’é?&"\'%hlérﬂ@e(@ﬁal% 303 G¥B3)) | ce@i%ﬂpbgr%nate (2.77
(2R) éz br ormbenzyl sul fanyl)-2-tert-

g.bift- é)@yé@P dNFRAnt e gropLEat @mmommmmoﬁe@&/ 0%917e) in
aﬂﬁ;ﬁ&g§%09ﬁbo%§QQQ; Bre QOHNYEEmﬁérature The reactlon

N-tert - But oxycarbonyl cysteine nmethyl ester (1.0 %
mmctztgerrwgrs) shbsred ddd wosphesec 3t wrastian éd3sispenBi®dn

céHEf%l) aHEOEHQErﬁaﬂréﬁ“iﬁkgewéée96<§b ﬁ%)zénﬁngklrég%gd with

cesi um car bonat e
diethyl ether (3 x 50 mL). The combined extract was washed

with water (2 x 30 mL), brine (3 x 30 mL), dried over
anhydrous MgSO,, filtered and concentrated in vacuo.
Purification of the product by flash column chromatography,
using 20-40 % ethyl acetate/hexane as eluent, afforded the
title compound has a pale yellow oil (1.54 g, 90 %): Rf: 0.4
(30% ethyl acetate in heptane); 'H NMR (CDCls;, 300 MHz): & 7.48
(14, s, Ar-H), 7.38 (1H, 4, J = 8 Hz, Ar-H), 7.40 (2H, m, Ar-
H), 5.30 (1H, d, J = 8 Hz, NH), 4.56 (1H, m, CHN), 3.78 (3H,
s, OMe), 3.71 (2H, s, PhCH,;S), 2.89 (1H, dd, J = 13, 5 Hz, .
CHHCHN) , 2.81 (lH, dd, J = 13, 5 Hz, CHHCHN), 1.49 (%H, s,
CMes) .

Example 27
(2R) ~-Methyl-3- (2-bromobenzylsulfanyl) -2-tert-

butoxycarbonylamino-propionate.
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(2.77 g, 8.50 nmol) in anhydrous DMF (25 nL) at room

tenperature. The reaction m xture was stirred at room
woeopavat7ure for 2-3 hrs (TLC control) and t hercpwsemdo13700

into water (50 nL) and extracted with diethyl ether

(3 x 50 nL). 10 The cogpi ned extpact was washed with

water (2 x 30 nL), brine 3 30 nl), dried over
anhydr ous MySO4, filtﬁd corfdentrated i n vacuo.
Purification of the preduct byM h col um

chr omat ogr aphy, using 20-40 %.etfyyl acet at e/ hexane as
eluent, afforded the title cop%Qund has a pal e yell ow

oil 15 (1.12 g, 66 %9 : Rf: 0.4'(30%ethyl acetate in
heptane) ; 1H NVR (CDC13, 300 MHz) : & 7.58 (1H, d, J

(— 8 LHtKTv- téft@ubo%c%%b(v%{?’l 9}1ste€irfe gne'ﬂ%grl%'slf@r (132 g,
4¢QE|delg QQS(q@ﬁe@ dqppwlgehgo gwﬁtlnpqﬂgqqggenﬁpog}pg 2-

b a&@\]egl%v%Sﬁr%%% H(Zl ?0(%7_' éCH%H,ES mmgfc%’@ é}g’s%}]l%Zc%%%%ate

(3HZ77 GHHEHRY, rmmoms :(rgﬁnhyslro@ﬁ/e@mF Exarrﬁﬁl @tpgoom

RRLNRLY - 354 br o 25 £ Lupr bpnz A sHLIANGY) 28cher -

oxycar ony am no- propi on
t dmpraguireBaboxy caribony(TIEy sbet nel )Tearhylth@snt @rufedOigfo

I p | spensi
22 Bk R ori f hosdrl L% Syhteen
Tlasncbomé:snam @ﬁtraa:tbomaat ara@zeamgth 8w£031rm(12| ¥ BA mL), brine

ro b Jseom. henp e,
? )cgi%l oﬁngFﬁ%g ovel) satn MR 11}[? oo‘*r‘n # ed"Ena
c4/-099 241 18@&&1&2 0049‘u&1$ iG@t ivenpertataupecbort 2by fitessh

oG conttob) B0t e, BOuEsd, i o el . (301 208 e

ey na&fexaéacthmmhedpmha Nad ef dad eX y3Q16k)oil
brlne 33 X dried over anhydr ous,

¥il% &re aﬁ?zl 5R on ént PRFe GEPRL VARSI EP N%FEEFP‘B% oft NMR

ﬂlf-i pr ogycimpy. fd asBs ¢oh ur ghromekLegr aphy) | Usidg (1u, 4,
0- 40% et hyl ‘acet at e/ hexane as el uent, afforded the

Jt=r tg éIZooﬁﬂplod hak2 a1kl & yél £ o B4 | P(Il H2 §,.186(3%, :t,

- R a0 23 (30%ethyl acef ate i p heptane) AHNYRy «, cun),
3.86 (3H, s, OMe), 3.77 (2H, s, PhCH,S), 2.97 (1H, dd, J = 13,
5 Hz, CHHCHN), 2.89 (1H, dd, J = 13, 5 Hz, CHHCHN), 1.46 (9H,
g, CMes).

Example 28
(2R) -Methyl-3- (4-bromo-2-fluorobenzylsul fanyl) -2-tert-

butoxycarbonylanino-propionate.

L-N-tert-Butoxycarbonyl cysteine methyl ester (1.0 g,
4.25 mmol) was added dropwise to a stirred suspension of 2-
fluoro-4-bromocbenzyl bromide (1.14 g, 4.25 mmol) and cesium
carbonate (2.77 g, 8.50 mmol) in anhydrous DMF (25 mL) at room
temperature. The reaction mixture was stirred at room
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(CDC13, 300 MHz) : 5 7.42 (4H, m Ar-H) , 5.32 (1H, d,

J =8 Hz, 10 NH), 4.58 (1H, m CHN), 3.77 (3H, s,
wOlkM/098.772 (2H, s, PhCH2S), 2.94 (1H, dd, J =paB/UsS2004/013700

Hz, CHHCHN), 2.86 (1H, dd, J = 13, 5 Hz, CHHCHN),
témﬁeg.ca(t%ﬂe $_oer/Eé3)hr£X@md @038rdb) S&ﬂdlkdhégplg:@ulraﬂ into

Gener al net hods. CGeneral Met hod A: A sol ution of

wa- i (9O #67 uPBA- I PReh i EBof bR &Y Bt dhen 530 XmABI L) -

Tllléq d@r@l@@%l ekl 0 8L )was,andad,t on aystds r@éj 38 8loUkEPN brine
of the required aryl bromde (4.0 mo and

:t ét r3kimd) ( t ﬁrbﬁénww@gmﬁ’dﬁ@)lﬁaW%‘aqfurﬁeé)teefedn@md0/@ in

| cdMURNR A0 1AL Y2 cudN sadiymegal BRNSE ey g{iodu%tobgnpiash

was added and then the reaction was heated
cqlinn [shrempeaprapinr URIDhRE-4Aki ¢thcbrsiaded of iegane as

e RO Ol)er o TREST BRCTL QN M g@f)ﬁn&’aﬁag%l & d geﬁoc,oem

tenperature and pariitioned between water and
(dileh loyl 66t her REO Mid5 (P& shhgésa%t?aat%@parh@pédnet he'H NMR

FREY 300 MBS 1 7 nditontn A BrognPe GaFr it s ® He

Nas hed awi (i, wat ecmdnd Drinezy, dél esMeVer3 ahydeous,
M%@ flltered and concentrated in vacuo 30 to Yield
Ph {

Stoupt 8 bHodWY. Jpar L cation GHENS /pPobbic dd, J =

1%) aﬁmzcolcm@zmmoms)gmnhsé,, egeng 20-50 % et hyl

acet at e/ hexane as el uent, afforded the correspondi ng

methyl ester of the title conmpound. -72 WO
Eggmgmggg171 PCT/ US2004/ 013700 2N Sodi um hydr oxi de

(1.0 nL) was added to a stirred solution of the am do
Syt ICoupldpgi n erRs&lumetdrdst et r ahydr of uran. (10 nl)

and nmethanol (2 nL). The solution was stirred for 1

hour and then acidified to pH 3 with 2N 5 hydrochloric
Gerexpl Meg&hedadtion mixture was extracted with ethyl

acel el sxp2Be k) (oiHe, L0MbLACE. PXihaGk 1188 4Rt a

wi th water rine, over anhydrous NMgSO4
(50 tercdd  4ndmetbareeht i 68)| Wagard@ed Fig i istdered eplution

gl%o rr%@#d%&eaya.ff%f %leu'm .6NEQDRY 0gr AP - 4SisNY

anol ene
trlphenylphosphlne)palladlum( ) (5 mol %) in toluene (40 mlL).

2N sodium carbonate (4 mL, 8.0 mmol) was added and then the
reaction was heated to 80°C (oil bath temp.) for 2-3 hrs until
complete (TLC control). The reaction mixture was cooled to
room temperature and partitioned between water (30 mL) and
diethyl ether (50 mL). The phases were separated, the aqueous
phase being further extracted with diethyl ether (2 x 30 mL).
The combined organic extract was washed with water and brine,
dried over anhydrous MgSO,, filtered and concentrated in vacuo
to yield the coupled product. Purification of the product by
flash column chromatography, using 20-50 % ethyl
acetate/hexane as eluent, afforded the corresponding methyl

ester of the title compound.
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10 chloride as eluent, afforded the title conpound.
Ceneral Method B: A suspension of the required aryl

wonroenodei7{ 1 nmol ), 4- (di benzof ur an-4-yl ) phenypcCbasemito13700
acid (1.2 mmol ), cesium 15 carbonate (3. 0 nmol),

[. 128 Bestigdi phapykphodphin@l) was added to a stirred
ferrocene] di chl oropal | adi un(1 | conplex W th

SO LGt SHetAsnenigs Aot eaf»rt'réf4 mixture of

cdedamledapheny | ghpdpii Rekhenbocepent 8. MithdsolliBion was
anhydr ous di oxane (20 nmL) was heated at ref |ux for

Szlﬂer?ﬁ fox %Léoeéne%mhewﬁ&&dﬂéaeé. bR ROnbIEtiHorN t he

h{@ASEHI-18 %Luke 2@h@/alseac&qlo%d mh @t HL98 Mvd £ NPEAER, with
ggured i nto wat er and extracted with diethyl

}ﬁjeracte%?a%esd%ﬁ)zs'ﬂﬁe) cOHS FERPIBeGaPiierast mact wagsed

wieshed i t b paker gangl bijdie antihedusVgso an 'ﬂ@EQ&'@d and
MySO4, flltered and concentrated in vacuo to yield

coBRERiIAtIeSd 1pr BAdRe: RMHYiGication of e QISWEEt Difyflash
b1 @gh c%éo?n%ltw?aﬁﬁffor{?éﬂﬂj apBYe HekRG20-H0 oet ke

acet ate/ hexané as "~ el uent, afforded the correspondi ng
chiepide @st eluehty hef f¢rdesi thenpobhe. cOMSuef -um

hydroxide (1.0 nmL) was added to a stirred solution of

the am do nethyl ester in a mxture of 30
GeverahMatyodr Bm (10 nl) and nethanol (2 ni). The

I t f i,d t
L A N i
(dmbem¢Qﬁ%mmEd yﬂtphe@yhyknameCaaelﬁs X. 20mml)., Fheium

cSPBIMASY X RaRRNES PESNET Mk NBLOT, B 0 o
féfﬂd@ﬁﬁﬂ@ﬁb@lafﬁﬁalbmmnBMMﬂatedomplﬁﬁamﬂﬂlEUKmﬂbmaméDnane
(25 LRt DYoL 250 ol 01 S OB D928 43108 )
1ﬂfiﬂHyﬂﬂ$uBhdlbkhhe CZHnwﬂundws5hExaé®|&tEﬂbflux for 4- 6 hrs
Aty g e ol Sl gl benaaly A bl Bl
wa(aa RoR-de bt Bubmxy@ragsémrt}dre?; péuréd benze fustan 42¢| m1.10and

g%g;%tw1t%l 1eQX|nggﬁ% _Qro IonIC a%@ com%lned
organlc extract was waghed with water and brine, dried over
anhydrous MgSO,, filtered and concentrated in vacuo to yield
the coupled product. Purification of the product by flash
column chromatography, using 20-50 % ethyl acetate/hexane.as
eluent, afforded the corresponding methyl ester of the title
compound.

2N Sodium hydroxide (1.0 mL) was added to a stirred

solution of the amido methyl ester in a mixture of
tetrahydrofuran (10 mL) and methanol (2 mL). The solution was
stirred for 1 hour and then acidified to pH 3 with 2N
hydrochloric acid. The reaction mixture was extracted with
ethyl acetate (3 x 20 mL). The combined extract was washed

with water, brine, dried over anhydrous MgSO,, filtered and
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according to the nmethod described in Suzuki Coupling
Met hod A, using (2R) -nethyl -
wO3edaroesmobenzyl sul fanyl) -2-tert- PCT/US2004/013700
but oxycar bonyl am no- propi onate as the required aryl
ci @ dRtedThe Lhtlg. Copauidarasni 60! Bl€ @R Wiyt €1ash
solid: Rf: 0.30 15 (10% net hangl i n_di chl oronet hane) ;
cairmpvRIFoReHcgzapzn0 WHDY S~ 2P 5gBe oy ingmehhyleng,
chZdhidh ab s19chHE ﬁff$§ded7t@% Eé%ﬁen&oﬁﬁddﬁd 7.29 -
7.41 (5H, m Ar-H), (IH, m CHN), 3.80 (2H s,
PhCH2S) , 2.97 (1H, dd J = 15, 5 Hz, CHHCHN) , 2.88
phddbiddo J = 15, 7 Hz, CHHCHN), 1.40 (9H, s, CMWe3);
ESI-LCMS e/z calcd 20 for C33H31NO5S 553. 676, found
(BR)6- 4 e B toryapplpenysy-3 - (47 - dibenzofuran-4-yl-biphenyl-3-
ﬁg@h}g‘_stuqrftanw gﬁgyg]?%mg-cqa(ﬁ' - di benzof uran-4-yl -bip
enyl™-2- yl net sul fanyl )-propionic acid. O"INY QA
025 0 H
(2R) r 2yt er t %!_q:y 4' dl e0z,of L. Yi -
bi ph(e22nRyI 2 tteFld Qﬁé/ﬁ})@% réﬁy;‘i %r opi O%I Cc acl éﬁgn 4 &71
bipleparled - yémebhﬂlﬂtglﬁmylheplx@phodlde@ud bed prefazeaki
i S 2R): 2 hyl,- 3- .
a%§¥%%%ﬁgggﬁgggsﬂ Eﬁéﬁ%é&%ﬁﬁ?gptlgggugﬁkl Coupling Method A,
u@m@xmr—n@nwam N3 ropicheaze 1 as 1 faey YePH tegdt-ar yl
b t {4 WO 2004/ 099171 PCT£U82004/ 0163700 The
T ‘%’fyecaé-”%oon a‘a‘mospr%lro 38 SSRTALET AR PRGmide-
The t{il1% mtnbanndi wans ohsxﬂlamre@rrashanel)ute ]chbJNM? @G—:DCQS,%O
300 MHz) 7.97 (4H, 1\5? &
(I % H)ethﬁn@é (Lmril%lftlowmqq}lan? 26 H R41M(e§ﬁ| ﬁn %90 HfEz) :
745 41 d Hyy cg:gl)nsmso (A2Ha, 5 S, o RROHES) m) 7958(;1;& m,
dd,J=15, 75,84 (1H dd. J—
A CHHGENS 7 -41385H oM, é%r-@wes)l 39 ES'!HILGEMSC@NQ cal 8@ (

sfoﬁhéﬁ%%‘?lé\%’ﬁ ba8. GA6. Jf qupd 57 %é,M’dﬁ@z)cmh , Exagp| (31}?12 ad,
J = 15, 7 Hz, CHECHN), 1.40 (9H, s, CMe;); ESI-LCMS e/z calcd
for C;33H1;NOsS 553.676, found 576 (M+Na)®*.

Example 31
(2R) -2-tert-Butoxycarbonyl-3~ (4’ -dibenzofuran-4-yl-biphenyl-2-
vimethylsulfanyl) -propionic acid.

(2R) -2-tert-Butoxycarbonyl-3- (4’ -dibenzofuran-4-yl-
biphenyl-2-ylmethylsulfanyl) -propionic acid was prepared
according to the method described in Suzuki Coupling Method A,
using (2R) -methyl-3- (2-bromobenzylsulfanyl) -2-tert-
butoxycarbonylamino-propionate as the required aryl bromide.
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10

(2R) - 2-tert-Butoxycarbonyl - 3- (4" -di benzof uran-4-yl -
wolomroemi7phenyl - 4- yl net hyl - sul f anyl ) - pr opi oni cPatiug2004/013700

(2R) - 2-tert-But oxycarbonyl - 3- (4' - di benzof uran-4-yl -3

The Uoraki phepyhind- vhdetdyilatsd tanyl Inpropianic agi:dovas
15 prepared according to the nethod described in

mutkatl@@@él nngdlmdimneﬁzha@ﬂ)nng NMR (CDCl;, 300 MHz): 8
(2R th ( ro
7 %BOQ'% yFsuI éaltr?lw ;Qﬁﬁ)értv "Bt 4If/tar’bonyl i Ao ézH m

APt e 7aR6 the.aequsH edn,ardd-Hdr, odil de. (THhe not,i tdHa) 3 80 (24,

heogﬁcg#o? V\Qs%é Sﬁl%t ?%é?%ane}gml %OLQ%%CPEEC& gégoéﬁp%dd

JMHZ)5,: 78 HE., 8BHEAHYN) m1 A HoH, 7s78cjlﬂaﬁl,, msIALeMB e/d.&cd

R e D L S IR MR A

FE CHHCHN) 2.91 (1H, dd, J = 15, 7 Hz, CHHCHN)
39 (%% Cwve3) ; ESI-LCVsS e/z calcd for
58 571. 666, found 594 25 (M+Na) +. Exanple
(ﬁﬁb 2-tert- Butoxycarbonyl ~3- (4’ -dibenzofuran-4-y1-3-

el Ay TR B ST LS OPTRR AS o, O 63

m., 4.35 mmol) was added dropvvl se to a stirred
sol ut| on of (2R)-methyl-2-tert- but oxycar bonyl am no-

3- (4'2RdiBertestu %HOW%F}I%%eﬁyI 44 FHrRRARASD fanyr§ -

£ DL SRS g%%yﬁ&l 1 e t 18, 196: U TR Dp ASEWSH QU S T8t hykene
chiori 2004/ 099171 CT/ S2004/ 013700 (50

P¥ENareth@cregei ngnt ori bhurietihies depprivpdtin Sofnki Coupling

nd @R mat Y ngf QQR)Z-Omé?@ﬂjfﬂ—@S @Ibtogonirol), and then
diTuted with water ml). Saturated sodi um
thieeairaratleus 5pny t )onz W%M@w@a@mw&mﬁ@ -PEPpipoate as

tﬁ@eﬁ%ﬁ%&dhgggrsﬁiﬁl MPHLUE S YOS QI AGhEd 1 Wb Bred as

2 x 50 . The conbined extract was L
a viglsHesd swiltild - weter0 - muﬁri@/ deteanol ek aiﬂrﬂmml@sle &1)1): H

ol autt® B adn ¢ BF ulirC AL oMK By aphs [T ng 590

7 @t hanpl oi,naretihyl enss chlmrisde7as ) uzamH ,aff.asdedut he,
cﬁﬂr)tl ) Com%ﬂ?dsﬁaﬁcmm 3.02 (1H, dd, J = 15, 5 Hz,

CHHCHN), 2.91 (1H, dd, J = 15, 7 Hz, CHHCHN), 1.39 (9H, s,
CMes) ; ESI-LCMS e/z calcd for CiH3eFNOsS 571.666, found 594

(M+Na) *.

Example 33
(2R) -Methyl-2-amino-3- (4’ ~dibenzofuran-4-ylbipheny-4-
ylmethylsulfanyl) -propionate.

TMS-I (870 mg, 0.63 mL, 4.35 mmol) was added dropwise to
a stirred solution of (2R)-methyl-2-tert-butoxycarbonylamino-
3- (4’ -dibenzofuran-4-yl-biphenyl-4-ylmethyl-sulfanyl) -
propionate (2.24 g, 3.96 mmol) in anhydrous methylene chloride
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10 a pale yellow solid (1.76 g, 95%; Rf: 0.20 (5%

nmet hanol in dichloronethane) ; '"H NWR (CDC13, 300
WM2h04/099181 8.00 (3H, d, J =8 Hz, Ar-H), 7.94 eaHUSL04D13700

8 Hz, Ar-H), 7.76 (2H, d, J =9 Hz, Ar-H), 7.64

(id”ﬁL'n &ﬁéeraZt§An -miktke( s Btlfge&ﬁat:%d%% tedberature
CH2S) 75 (3H, s, Owe) 67 (1H, m CHN)

fg 9’%L0-(39Hm1115 &aLCchtﬂle 5 ARd ébmelutzeds@fl(tileaéar (50

mﬂ WHirBaea SN carboBbtb2Eb19ri Mi)as Bekbal €Y
e/z cal cd for C29H25NGBS 467. 586, found 468 (M+H) +
agEeipltdie3gopption to pH 8-9. The reaction mixture was

eﬁé%%ﬂ%%qNW1@ﬂ él%éh% | hanzofyr ans4- Mtp'pﬂﬁp%ﬁ%blned extract

ul fanyl') -propi oni ¢ aci d.
w&mmd@/wnéhu det¢n. Sorine, wdglsdd@”deﬂf oarahxéftan;SeMgSOzx,

%{Iﬁ%ﬁﬁ{ %Hgmﬁﬁg@eﬁmwcxﬁg.erPurlflcatlon of the
no- 3 - 25
pxbderz dvurfdasi- ybbmrmheﬂyrwaylogﬁﬁhkwsuwimwﬁ)’ petphoabt in
0 t 5
SRR Ry A REECANIE L A Mo e
aamadlet herllawi dbliéd(1t6 gH I5%) t hREN tyalr o oeitbaacl din

The reaction m xfure xtracted with ethyl acetate
e erEg AP e 1hOWE NERCoM it rb v St Gde18t © -

aPCH:U33004/ 933700, aasywashed Wathuywaterze brameg, dyi eds
over anhydr ous so4, filtered and concentrated in

Hyadio H)Puri-ficatH o ofA% 18 - préduct” b3 f {&sh TeofEnf) - 381

(ST ogmtmg@h?/ .3 UA NGu25% meibpnol 40 (1At RYLeRe, 2.91 (1,
chl or'i de as uent, aff’ordedthetltle corrpound as a 5

dé&r em 3&.i § He3 %HCI@@% 2-R6: (BH109¢ 25%étthaofiZi n

cx%hs%m jor QLmétthEﬁ) Os'ﬁ "kﬂ_}"YR é@j“i/sﬁ?:b@@ ﬁg%ﬁ\ﬂg‘z@ fz?_lé_ti)gH%%ms
46793186(1+ﬁouad 36& g1+t -H), 7.86 (2H, d. J = 9 Hz,
Ar-H), 7.67 (2H, d, J =9 Hz, Ar-H), 7.48 - 7.57 (4H,
m Ar-H, 7.21 - 7.39 (5H, m Ar-H), 10 4.02 (1H, dd,
Egampl® 3 Hz, CHN), 3.74 (2H, s, PhCH2S), 2.94 (1H,

(S8 _ 2 it 30 (b7 o SEIMNura2-86y (S hndd,- 4L = 16, 8 Hz,

vimethylsulfanyl) -propionic acid.

< sﬁNi%H
)9
~ 9

2N Sodium hydroxide (0.5 mL) was added to a stirred
solution of the amino methyl ester, (2R)-Methyl-2-Amino-3-(4'-
dibenzofuran-4-ylbipheny-4-ylmethylsulfanyl) -propionate (100
mg) in a mixture of tetrahydrofuran (5 mL) and methanol (1
mL) . The solution was stirred for 1 hour and then acidified
to pH 3 with 2N hydrochloric acid. The reaction mixture was
extracted with ethyl acetate (3 x 10 mL). The combined extract
-76-



CHHCHN) ; ESI-LCVS e/z calcd for C28H23NG3S 453. 560,

found 454 (M+H) +. 15 Exanple 35 Ceneral procedure
woaoo4toagi7i or mati on of N-acyl ated acids: (N acyCauisem4/013700

and subsequent ester hydrolysis). Method A: 20 To a

w§@I W 4148 %t(hZR)ath@t hyt+2e amirmed3 ol ér - ghgnzafdingso,
Ib(f e Inet | -sul fanyl)-propionate (140 n%ﬁL

£pl %@Ge rﬁﬁﬁ )cqnﬁeatﬁﬁ B & dfa%i hy Pehét EFt ok 5161

pé\@@uc@IBpetél)ésfhoccgﬁmnﬁecﬂﬁomaogmghgddﬁglﬁ ezsrﬁrﬂ&mhb@ in

acid (0. ) n% , HOBt
mﬁ@@Y%ﬁﬂFtQh¥9ﬂ¥@ﬁaﬁﬁn@lQS“OS?fLPrd?ﬁetF%aE%W¥ﬁ1QﬁmPPHPQ as a

Y89 SEd T d g0t 516 gBOYr SR . 1bhqa5e;| hatesho tiy
di et hyl ether 3- m), washed with water, brine (2x),
dﬂch&km@hm@ydimmmmo fl5} t 39 @AGENG Sconcent (3 edr s,

Horitund. o 3R S trd 1y Ao PieR 0. 5 W) (e Haded B

Aa-BY ) rreb (@i, utt, oa ef 9tie a&nﬂ@ netbyl(m$IeL un_a9 Hz,
n1xture of etra drofuran and (1
Aﬁt§ &0l t|53ntz st Fed fo%ll h% tﬁénAr H)
4262 d(JfH edid,OJpIEl S,Mtnzzwﬁmydeochl QREE @plphCH‘I;bgs, 2.94
reaction mxture was extracted with -77_ WO 2004/099171
(BT/ 520047 0F3760" et W et 2 86( 415, 189 mJ = § Hz,

CRROHN e exiiaet eWascHBsh ety \Mzmamsemmbswe, an{d et 4
over, anhydrous MySO4, filtered and concentrated in

¥lo. Purification of the product by flash colum

chr omat ogr aphy, using 5-20% net hanol in nethylene 5

chloride as eluent, afforded the title conpound.
EXATPHR| 3 To a sol ution of

Gégggafkﬁﬁaeed%r%”EBQ 8né 451 MN8BA0LEN RDacylated acids: (N-
| bi pheny- 4- ilnethyl sul fanyl) - propi onate (140 ng,

aey '6LoMD anthISpPsRAVERE et HiATaMVYAECLYSify; 0.10 nL, 0.74
nnDI) inal, 2 di chl or oet hane was added the required
cylating reagent (acid chloride, sulfonyl chloride,
eyl chloride or isocyanate)

To a solution of (2R)-Methyl-2-amino-3-(4'-dibenzofuran-
4-ylbipheny-4-ylmethyl~sulfanyl) -propionate (140 mg, 0.296
mmol) in a mixture of methylene chloride (5 mL) and
dimethylformamide (1 mL) was added the carboxylic acid (0.37
mmol), EDCI (85 mg, 0.43 mmol), HOBt (5 mg) and triethylamine
(82 pL). The reaction mixture was stirred for 16 hours and
then diluted with diethyl ether (25 mL), washed with water,
brine (2x), dried over anhydrous MgS0Q,, filtered and
concentrated in vacuo to yield the crude amido-methyl ester
compound.

2N Sodium hydroxide (0.5 mL) wasg added to a stirred
solution of the amido methyl ester in a mixture of
tetrahydrofuran (5 mL) and methanol (1 mL). The solution was
stirred for 1 hour and then acidified to pH 3 with 2N

hydrochloric acid. The reaction mixture was extracted with
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(0.37 mmol ). The reaction m xture was stirred for 4
hours and then diluted with diethyl ether (25 nlL),

woashwdomit h water, 15 brine (2x), dried over agchyse@uwsi3700

MySH4, filtered and concentrated in vacuo to yield

et REl cdddetam [doxmebhyt,) estier coﬁ@ﬁneanéxti’é.\asmwmashed
hdroxide 0.5 nmL). was added to a stirred sqlutlog
the Bhdo mEtiRg: éﬁ%ﬁi ¥ ARG PES oY99g:, filtered and

c&ﬁ&éxﬁwéﬁ UWrARacd o) parick iRithanob s (dndlprodilte: by flash
solution was stirred for 1 hour and then acidified to

cRHIEN \GFRIPIAYOIRPRIG e NEBFIE ac0d. "FhBaneact? die T ERFe

MBS, £ ractadiewtt harebhyda acrt atie163cimdumd) . The
conbi ned extract was washed wth water, brine, dried

over anhydrous MgSO4, filtered and 25 concentrat ed in
m¥ars®.gPLurification of the product by flash colum
chromat ogr aphy, usi ng$5 20% net hanol in nethyl ene

chl oF¢ de spd usliganpt A7 Rbriftdutlne -emine- 2okpottdenzofuran-

4%%;@% (ri&ﬁ 43Q/1meth 1-sulfanyl) -propionate (14 0.296

Di benzo ur an- 4-yl - bi phenyl - 4-yl thy9{ sul fan
mpp) )} 2and ztmedtmlamm@eh%ymg,am AB) mpy opi Ghinaldi dn a 1,2-

v4 n
ay PRl Ao A5t ek haliRBMb s fating rosgent (acid
Chl@rm,d su17nD Zﬂmdii)@@,lmr@@ﬂﬁbMSZGbM)Dﬂ.@ 0% imgpsyanate)
r ac d
BeSP it A 2Rt T, S EE B (PR ARl ana
tbenr éshori ngthcdnbbhyl i ettt d25The) tl vaehed mpicun danas
|sola ite solid: Rf. .=.0. % thanol in
Lzexgrfet%ang] O."eﬂf‘ﬁi{)ﬁg‘?“(%ﬁéég %ﬁﬁg A8 8. o1
c(:ﬂd:hntdrat]ed=181 kizculr tdrl)yieSLdl&h(elldrudel alﬂldoﬁndﬂzh,yl ester
q)m 98 (2H, d, J =9 Hz, Ar-H), 7.82 (2H, d, J =
C@mIPE 7.74 (2H, d, J = 8 Hz, Ar-H), 7.65 (2H,
d, J2n %c&iﬂﬂla h&l’drbbc;.de_! 5@ § 2,) masAEd&Bed 7o 38 thhired

BHRG -o% Hh e BOTL oS i PR IS A (1

tgtréhydﬁ&%fﬁig R?ﬁHﬂgéan?IQJfg&k% ddmLﬂ = ﬂﬁé pldzion was
SESFr?‘%:I\fS’re/]zh@ &nfith%%sﬁ%ﬁifﬂéﬁlstgg%Haﬁéﬂtﬁblﬂ% 594

hydrochloric acid. The reaction mixture was extracted with
ethyl acetate (3 x 10 mL). The combined extract was washed
with water, brine, dried over anhydrous MgSO,, filtered and
concentrated in vacuo. Purification of the product by flash
column chromatography, using 5-20% methanol in methylene

chloride as eluent, afforded the title compound.

Example 36
(2R) -3~ (4’ -Dibenzofuran-4-yl-biphenyl-4-ylmethylsulfanyl) -2~

(2,4-difluorobenzoyl-amino) -propionic acid.

(2R) -3- (4’ -Dibenzofuran-4-yl-biphenyl-4-
ylmethylsulfanyl) -2-(2,4-difluorobenzoyl-amino) -propionic acid
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(MtH) +, 616 (MtNa) +. 15 Exanple 37

(2R) - 3-(4' - Di benzof uran-4-yl - bi phenyl - 4-yl net hyl sul f an
w@12904299174- ni t r obenzoyl - am no) - propi oni ¢ aci d. POr/USﬂ}d4/013700

O ONH N2 (2R)-3-(4"-D benzofuran-4-yl -bi phenyl -

wé8 prepared according to the method described 1n Example 35,
yl met hyl sul fanyl) 2 %4 ni tr obenzoyl -am no ropi oni ¢

MaEhad s Uﬁ?ﬂé’@a@eé S& E LR ARENAS LheChet ABd la%s §4esRORAing

cE¥BORI B BRhcidVet Bad A+ UST dGnpbulidt BBeNZOi s aLiLk aSwhite
t he correspondlng carboxylic acid. The title conpound

s@asdi B at & 64s (B0Famethsna} g SdrhdorRpethanaly ( OWR

FRE928E by Wil CROPR LG, ot B A Gs 3820
d9 Bz @\HA) ABHI7( 2Ho8d(RH,) & 133 8 Hz, Ac-H), 7 ®210o8, d,
Ar 9 9
%%%H H% . 54%591 d; 08“(%752(4ﬁrﬁ% #Izﬁ%#%g J
—(QH‘;Izq Ard{) 9' Bo, (BH; Hy, <42 ,(3H38mM(5Ky -th)) ,ALIG2 NH) ,
1H, 8 2004/ 099171
788 (Moo P80 EZQ&FV}S Ao 31‘ '3m01" T, B0 SUE A
J15 15 IHZ E@fdfP@SIN),, 32/789(11|1,I—|ddfchd JSH;%EQ%HGHH&,, 366?2 (1H,
or
dfiouﬂd 30% (ﬁvﬁﬁ)w e%flé(r:r%f Soglih, SRS, P,

cﬁﬁBﬁmS (Eﬂsrﬁcb@équubamc& 5o ki, phgmno.4- yhaes by Sdhingn 594
L{ yridi ng-3-carbonyl) -am no]-propionic acid.

{‘2 Wﬂéhzof ur an- 4-yl - bi phenyl - 4- 10

yl rret hyI sul fanyl)-2-[(pyridi ne-3-carbonyl)

-am no]%lir opionic acid was prepared according to the

EftaPR b8 scribed in Exanple 35, Method A, using

(BR§O8 L U C- Pl h ARAFu-AR - £ 051 ST 4 - GBRMB ENY] 4161 RGIvd.) -2-
The title conpound was isolated as a white solid: Kf
(4 -pigpohenpeictmdRe) ~PROBF ¥H DG s -hane) . 1H NWVR 15

(DVMBO-d6, 300 MHz): 6 9.02 (2H, m Ar-HoNH), 8.71

(2R) -3- (4’ -Dibenzofuran-4-yl-biphenyl-4-
ylmethylsulfanyl) -2- (4-nitrobenzoyl-amino) -propionic acid was
prepared according to the method described in Example 35,
Method A, using 4-nitrobenzoic acid as the corresponding
carboxylic acid. The title compound was isolated as a pale
yellow solid: Rf = 0.40 (20% methanol in dichloromethane). 'H
NMR (DMSO-d6, 300 MHz): & 9.10 (1H, d, J = 9 Hz, NH), 8.32
(2H, 4, J = 9 Hz, Ar-H), 8.17(2H, dd, J = 13, 8 Hz, Ar-H),
8.10 (2H, d, J = 9 Hz, Ar-H), 7.98 (2H, 4, J = 9 Hz, Ar-H),
7.84 (2, 4, J = 9 Hz, Ar-H), 7.72 (4H, wm, Ar-H), 7.50 (2H, g,
J = 9 Hz, Ar-H), 7.42 (3H, m, Ar-H), 4.62 (1H, m, CHN), 3.85
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=5 2 Hz, Ar-H), 819 (3H m Ar-
9 Ar-H)y, 7.84 (2H, d, J =9 Ar H, 7.74 (4H,
wonRoowootdyy 7.52 (3H, m Ar-H), 7.42 (3H, m APE€HUS2004/013700
4. (1H m CHN), 3.85 (2H, s, PhCH2S), 3.00 (1H,
(Qild d, ?kﬂzﬂzzsﬁ Hz, 0 CHHEHNEA, 2589 {4H,5 26 dd:HHd:HN);LSz dd (

- 'ESI-LOVB el z cal cd for C34H26N204
d@58“76"5515'f a.&nalz55§HEWb,_l_ E.S‘éxm Beedg calcd for C35H25N206S
sDb [ s Larden 3064 (meispenzof ur an- 4-yl bi phen-4- 25
yl met hyI sul f anyl )- ethyl ]-tere-phthalam c acid.
N-[ 1- Car boxy- 2- (4' - di benzof ur an- 4-yl bi phen- 4-

x¥hapidydgul fanyl ) -ethyl]-tere-phthalamc acid was
epared according to the nethod_described in Exan?_
(g% v )-2-

) -IethoPikenzofuzanyt t ey dimbeayilc ¢ arine thy kel fan

£ ESRANGI RQ E8HDOXYL A 1Bgiti f&£g conpound was
[?g%l ated as arv\hl%)e)(so |1I§EHR?>roP 16 (20% net hanol in
di chl oronet hane) . 1H NVR (DVBO-d6, 300 MHz) 6 8.95
(1H, =49 6 (AH = 9 Hz, Ar-H),
8, 10(%%%’ dd ﬁge%f%ﬁaé% 2(?L Eol?h‘%%% Z(94H, m Ar-H,
yImSdhy 1 fgnyl) 80 - WP OOH/EI31 7 rPOTY US2 00w o3 pa9pignic

ai}(_g I_Bz'_gs ﬁg%%fﬁ?arzngo%g Bo ?ge’(_%\etﬁoé 5<|i_.’ SQ%—%%,O{ gﬁ’og%mple

3p 1Hledthd A,—uﬁpg ﬁldﬂztlrﬁHi—@HI\J])i, ag. BQe(QHr@RPOnﬁiﬁGJlS

AT SRR Sl SRR g

séIDld Rf = 0. 40 (20% methanol in dichloromethane) . lH NMR
& - Benzo am no-3-(4'-Di benzofuran 4 yl - bi phenyl -
n%@hyﬁ@u éﬁyl§ Pr&i G cMachg-HogH) , 8.71" (2H] dd J

-(?,R)z %{ﬁe@&ﬂﬁgan‘en%&ﬁﬁ i henzof upapr 4¢x - ki phenyb- 4z,
| et hyl sul f anyl %epr opi oni ¢ aci d was pr epar ed

Aac%brd?fﬁg@ t@Hhe: det hdod @deddrihed i A4 Ekdiple 35-H) . 7.52

(Bt hr{?d Ay-HSi RY4benzel qna%dH as 4t Bg @pﬁr%pcmﬁd n93 85
car boxyli ¢ ‘aci d. The title conpound was i sol at ed as a
(ABi te SHIGHYS) Rf3 0Q. B¢/ 29% Aethbhol 5 i1 SHHCHEN) , 2.89 (1H,

d?'zﬁ'?' %fﬁ}egﬁaﬂ%), cuittVR {VBEVE6 e / 300 M )£ or &, 81,480.5

558.655, found 559 (M+H)*.

H, 8.01 (2H, d, J =
Hz,

Example 39
N-[1-Carboxy-2- (4’ -dibenzofuran-4-ylbiphen-4-
ylmethylsulfanyl) -ethyl] -tere-phthalamic acid.

N-[1-Carboxy-2- (4’ -dibenzofuran-4-ylbiphen-4-
ylmethylsulfanyl) -ethyl] -tere-phthalamic acid was prepared
according to the method described in Example 35, Method A,
using terephthalic acid as the corresponding carboxylic acid.
The title compound was isolated as a white solid: Rf = 0.10
(20% methanol in dichloromethane). 'H NMR (DMSO-d6, 300 MHz): §
8.95 (1H, 4, J = 9 Hz, NH), 8.26 (2H, d, J = 9 Hz, Ar-H), 8.10
(2H, dd4, J = 13, 8 Hz, Ar-H), 7.98 (4H, m, Ar-H), 7.84 (2H, d,
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8 Hz, Ar-H), 8.13 (1H, dd, J

=8, 1 Hz, Ar-H), 7.97
(2H, d, J =9 Hz, Ar-H), 7.84 ( m
J =
1

Ar-H)y, 7.74
Ar -

#_
©oT

wO2bi4/009178r - H), 7.66 (2H, d, H) , PCT282004/013700
7.56 (8H, m Ar-H NH), 4.39 H, CHN), 3.81 (1H,

7d, 15, P 3.75 2 1Hy . 6,49 20; )
PhC?]-HHéZ' rtlﬁé ?ﬁ'?&'gzjaﬁ rrZ Al )Hg4 HCI_I—5815(6HZm Ar-H)

4(4H, Jdﬂ g EHM, 3.89, ( %HH@ﬂthCE§>fLé|vr§0e;\02Heaﬂéd §ar 15
5%?"%7 555 @97(1130%@' 2P8 GMH) t, 158 dENg), +EST-L.CMS
e(lz)R;aB:c( szIDCbéhzliﬁsﬁr 601466 - HipHeh\P024 (Yt hyAdul Malia) *
yl)-2-

(2-fluoro-5-trifluoronethyl benzoyl am no) - propi oni c
Egemple 30 SOH OONH\ | / F F

(ﬁﬁﬁe% 3 e[( ﬂyg'aﬁx.etflé‘-’g-g@“:ﬁkﬁ’érfé%ifﬁ'i}ﬁﬂyh:él-biphenyl-cz-

any

y{.ﬁeﬁhymlcfa&yﬂo Fbrepienietadnidenzoyl am no) - -81 WO
2004/ 099171 PCT/ US2004/ 013700 propionic acid was
prepared according to the nmethod described in Exanple
35, Mezt)h{z}%nzuslaglﬁeﬂﬂoar’o{libtemztvlfucanﬂ@wﬂljhd@h@wé—4—

rres ondi ng carpox acid. T Jdt
Bt Vel SPEPRRARS SO PRt BFepffH ol o ehe
mé 2086 rmﬁtamﬂedj ﬁlndEﬁﬁIh}_@I@ﬂE[ harehod AH W DMBRale, acid
agogh%+t regﬁo gscagb?ﬁx}lc acHé A&péDtaéﬁﬁﬁco E&gg’was
1Eétbtéid a]s = Zdﬂz.,teAléoli‘& RE 97 o(.3H, /Ahetl:-l)a,ncﬂ. &21 (2H,
d J =9 H, A-H, 7.74 (2H d, J =9 Hz,

dicb@oz(mt@nej =9 YR (RMSQy 67, %20 11@{%4H5 |8n18A|<21#+ d, J =

3 Higzm 1H
sgisy £ 38 | 28HlfihéHiélrS)‘}Igls I ?81H]l a; afth), PSP ket o
—PECHHS)Ar -18.,09 .@%H,(4dd, mJ Axr%5,, 7 -H#, (@%HmArQ{ 927.66

(Pt el oBEats™Ea8 65h. b ound S6dh ( NEL L oo 439

(LNW¥Na) +CHND5, 3.81 (1H, d, J = 15 Hz, PhCHHS), ‘3. 75 (1H, 4, J
= 15 Hz, PhCHHS), 3.09 (1H, dd, J = 13, 8 Hz, CHHCHN), 2.92
(1H, dd, J = 15, 8 Hz, CHHCHN); ESI-LCMS e/z calcd for
C3sH,7NO4S 557.667, found 558 (M+H)*, 580 (M+Na) *.

Example 41
(2R) -3- (4’ -Dibenzofuran-4-yl-biphenyl-4-ylmethylsulfanyl) -2-
(2-fluoro-5-trifluoromethylbenzoylamino) ~propionic acid.

O

O S/\)kOH
O o O OsNH
|Il: F
"
(2R) -3- (4’ -Dibenzofuran-4-yl-biphenyl-4-
ylmethylsulfanyl) -2- (2-fluoro-5-trifluoro-methylbenzoylamino) -
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Exanpl e 42
(2R) - 3-(4' - Di benzof uran-4-yl - bi phenyl - 4-yl net hyl sul f an

W 12004299171 PCT/US2004/013700
(2-fluoro-4-trifluoromethyl benzoyl an no) - propi onic

p%@bﬂeni@)ééﬁ@'W§s(ﬁre penzod aivaivdr ¥b- BhehtWod-described
yl met hyl sul fa%té A 2-fluoro-4-trifluoronethyl benzoyl
C&c

15#%%‘)191?)r3c§p| d W Priefdiegcatecording to the
et Dedrdesanied - ok R g%f@ﬂ&éaéﬂ% c%%&@@ﬂoﬁﬁ1ﬁ§'é§%boxyllc

2-fluoro-4 trifluoromethlybenzoic acid as
agdfr esPemdiltd ec apmpRynd cva D5l sedisg edTRE @i ‘t’lFJetfé:cﬁﬁié@ﬁde =

oVBs (sed Qﬁeﬂfila@l%lalwqﬁﬁghﬁﬁdn%t%e% O BQ 2(%%*30 ds, 300
nmet hanol i n dichl oronet hane ( DMSO- db,

M) 15 8 BSALLELHE 17 9 F He HAr Hr) Hp,18. (l:B{(lfH Jdé, 8JHz,

8.1 Ar -
az- €’7 88(9?Z @%r :31) A s %ﬁ 7Z‘8T2H(3H BnHi}H d. 73?47HZ' Ar-
H(2H7 at7 (J3H=, &, HAxr- Av Hy,s>. 661,3@,( 3H= mHArCI_'pH) , 7. Z4
40-7.52 (5 H, 3 H,
(EEH dd“? e ;}% E?z”‘ hc%s%i‘) @Hm%((# d9 Bz, Hrliz Hosa
EHpHH;S)Ar:i{ 1@}1()1H7 dd (2]H 5 A5z, 4ChHCHN), . 92N) , 3.80

1H, . dd - LCMVS / | cd
(+5r EnolobrAEis PR 5. (ulid ecs: (Tiheys 7 6 FEEs)

32@94m99ld7d1, Bczfugzowmﬁ@@mﬁxaapb@ 43, ag, 3 = 15, 7
2: 4' - Di benzof ur T bi phenyl - 4- Irret | sul fan
Hw) IQHC}EW if EIS&GPSEﬂﬁeﬁzi“i A Lam ﬁ@%ﬁ Lt F%rﬁ &oitd. fernd

edPHm O Nelsg km+na) *. _

(2R) - 3-(4‘ - D benzof uran- 4-yl - bi phenyl -

yl met hyl sul fanyl ) -2-(4-fl uorophenyl acet yl am no) - propi o
ERbfpBLigh was prepared according to the nethod

descri bed in Exanple 35, Method A, using

(38} f%of%'mwnaeétlr—“éna‘éﬂdl inheaydof rﬁ%rp%ﬁwlrﬁgﬂf@nyl) -2-

(SQE PR3V 43- t%&'f‘iuo?gﬁe El!%} TiferRRRMAo réﬁ:%:?ltce 4c3g.2
ite solid (10% et hano

di chl or onet hane). H NVR ( DVBO- d6, 300 MHz): S 8.19
(1H’(§k);55%53-Hébeﬁ%6fﬂraéiéu§lL%@phenyl—4—
yvlmethylsulfanyl) -2- (2-fluoro-4-trifluoromethylbenzoylamino) -
propionic acid was prepared according to the method described
in Example 35, Method A, using 2-fluoro-4-
trifluoromethlybenzoic acid as the corresponding carboxylic
acid. The title compound was isolated as a white solid: Rf =
0.60 (20% methanol in dichloromethane). H NMR (DMSO-d6, 300
MHz) : 6 8.41 (1H, t, J = 7 Hz, Ar-H), 8.18 (1H, dd4, J = 8, 1
Hz, Ar-H), 8.15 (1H, 4, J = 9 Hz, Ar-H), 7.97-8.05 (3H, m, Ar-
H), 7.82 (3H, m, Ar-H), 7.74 (2H, 4, J = 8 Hz, Ar-H), 7.66
(3H, m, Ar-H), 7.40-7.52 (5H, m, Ar-H, NH), 4.34 (1H, m, CHN),
3.81 (1H, d, J = 15 Hz, PhCHHS), 3.76 (1H, d, J = 15 Hz,
PhCHHS), 3.10 (1H, dd, J = 15, 5 Hz, CHHCHN), 2.92 (1H, dd, J
= 15, 7 Hz, CHECHN); ESI-LCMS e/z caled for CieHasFiNOLS
643.654, found 666 (M+Na)®*. '
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3.69 (1 = 15 Hz, PhCHHS), 3.53 (1H, d, J = 15
EFEmP%cﬁrm) 3 49 (1H, d, J = 15 Hz, PhCHHCO), 2.90
éﬁ 3- -D].Lb'en]z%afuar?aﬁk4—ﬁ'nﬂﬂwen 1-44yfdEkhpithukanyl) - 2-
( tL @Q CHHCHN) ; ESI-LCMS el z gélcd for égghQSFNgﬁs
(58©1WP1¥%{;44@C§%1 EriRg ) -PUSpiRRie agid.
(2R)-3-(4' - D benzof uran-4-yl - blphenyl 4-yl met hyl sul f an
yl)-2- 25 (4-nmet hoxybenzoyl - - propiloni ¢ aci d.
(2R) - 3- (4' - Di benzof ur an- 4- yI- | - OH
yl met hyl sul f an D B no) - propi oni ¢
acid was prepaxed t hod descri bed
in Exanple 35, 30 nmet hoxybenzoi c
acid as the corresp 04/ 099171
PCT/ US2004/ 013700 carboxylic Beid. The title conpound
was (sp) af-ed-apidenhbteranoiyd-Rbhendl 20- (10%
net hanol in dlchlorom‘sthan%Ze 1H NWVR é C;d6, 300 . .
YiRe Fhy 6s Bl tpgyly g2 - d 4 - §luoenieny dachyy lamyno) jy oP iggicyactd
wasd répéﬂ%dﬁ%bbﬂkdlﬁgoﬂo(tﬁé Bt hiNd) deécBTbé@Hn GxahpTedss,
FE 82 (4H, t, J =10 Hz, Ar-H), 7.72 (2H,
Maahog A—SP81HH ﬁzflgprpyheqy%gpqgaq agldJas @hgtpogﬁesgfndlng
chﬁ@xyl:L %ﬁ:l(dSH e £ 1d) o dHe UsoPated d#a white
4.41 (| H, m CH 3.79 (2H s, PhCHYS) , 3.08
seipﬁ RE 2 & 1F5 (18% Fﬁet%§44g4NF.dlghggrowqppaqﬁg JH—NMR

@%%%%%@W&és?%gﬁme/dzw&al 8 ﬁ%ldﬁol\%ms 15, (1,

dBxaoptes AS Hz, Ar-H), 8.00 (2H, d, J = 9 Hz, Ar- H), 7.91

(glﬁ)R)‘ﬁs ;\2@4@% nZ(%{I’u Fo" ben9zgiz1Io grﬁ/he))df %lrgzglt%ilg’f 3= s
Ha¢i Ar-Ap, (2R)e 3(26{4 le beazwf}wr amx4ﬂyl - bi phenyde 4¢7H, m, Ar-
g:mmgt h% Sl Fanyl) %5 (2,4, 8- 1y Tluotgsbenzoyl - A ng) - Br

Hz, PhCHHS), 3.69 (1H, d, J = 15 Hz, PhCHHS), 3.53 (1H, 4, J =

dd, J =9, 1 Hz, Ar-H), 8.00 (2H, d, J =9 Hz, Ar-H),

7.91 (1H, m NH), 7.84 (2H, d J =9 Hz, Ar-H), 7.74
wO02b4/0d917d = 8 15 Hz, Ar-H), (2 d, J = 9CHLS2004/013700

Ar-H), 7.30-7.56 (7H, m Ar- H) 7.09 (2H, Ar-H,

4.20 (1H m CHN), 3.75 (1H, d, J = 15 Hz, PhCHHS),

15 Hz, PhCHHCO), 3.49 (1H, d, J = 15 Hz, PhCHHCO), 2.90 (1H,
dd, J = 15, 5 Hz, CHHCHN), 2.74 (1H, dd, J = 15, 8 Hgz,
CHHCHN) ; ESI-LCMS e/z calcd for CigH,sFNO,S 5892.684, found 590
(M+H) *.

Example 44

(2R) -3- (4’ -Dibenzofuran-4-yl-biphenyl-4-ylmethylsulfanyl) -2-

(4-methoxybenzoyl-amino) -propionic acid.

(2R) -3~ (4’ -Dibenzofuran-4-yl-biphenyl-4-
ylmethylsulfanyl) -2- (4-methoxybenzoyl-amino) -propionic acid
was prepared according to the method described in Example 35,

Method A, using 4-methoxybenzoic acid as the corresponding
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acid was prepared according to the nethod described in
Exanple 35, Method A, using 2,4,6-trifl uorobenzoic
wacim/asi7i he 20 correspondi ng car boxylic aci d. pCaIS2004/013700
title conpound was isolated as a white solid: Rf =
c@radéxﬂmamtdhancwhei Bit Tk cdun@ycmet haseisoﬂérté\&v%s a white
% O dsb, I\/I_—<|z)°: 6 8.41 (1H,_.d = Ar-H,
1% (H= dj 2p {18%pethgngl lnsdigh%TFPm%lthaan@H 9 HFEMR

ﬁﬁsc’)"-)ds 7.3%% (\4%'5") A5 _d. {84'41'?&2 dAr:rHl 8714[%2 zf%}}), 8.137¢

d¢\r J—I NH) 1 szo’A(r;Hmts @ =(191, Hzn, m=I>H)7 97 3@H, 1k, M= 9
?%f&? 8%%%%1#9 o067 (irld g RS TE % Ffzz‘*fm'dd 7=,
H)2. 846611Hl2Hddd JJ = X5 Hz8 Mz HQ—I HCHN) ;- 7.56 (5H, m,

Rl sl athes o Ao L 99 i o1

(211.S)s 2- [RHCHASEL Y3 pys olllH, didde- 2- € arhorsy [Hzamcaal:HS) ( 42 -92

PO Sh el M T e

CRH,8Ds8 2587 . 93 Acetuwbpygrel (Mdi)ie- 21 catipaml*). am no] -3
(4' - Di benzof uran-4-yl - bi phenyl - 4-yl net hyl sul fanyl )-pro
pionic acid was prepared according to the nethod

Egensid esd in Exanple 5 35, Method A, using

N-acetyl proline as the correspondin ar boxylic
CBRY <~ G PR BPEO SBRBB U A PREBY b0 Mo PR anyL) -2-
(3p4) ijtrafflquooﬁeﬁﬂég% Taiiha) Cbrbpih £l L et hane)
1H NVR (DVSO-d6, 300 MHz): 8 8.41 (1H, d, J = 8 Hz,
NH), 8.18 (1H, d, J =8 Hz, Ar-H), 8.15 (1H, d, J =9

HZ - 0 Q 7.82 (2H,
HRH)S (@ glﬁgﬁkoﬂ%rzah %Hyﬂz ﬁlﬁgenfg’ 7 58 2H( m

Weqq)yl s-ytljgnyé p_|—2m(2 ,,c@,_q_-otrli lggr@ penzpy ol Npropionic
a&&%a@zﬁregargﬁ%@@rd}_%ﬁ%%o( 2He H%t%@esc%'l%@d( H’I' Example
ngqq@;_ﬁ) uging 2 (445 - tmlflugrg]gezgmq.c S'ﬂCl@I-@@O he
R pnipd) carboly E%C%@,Z g%g?t}él% %@%@5&%‘%%527
igZRyted. ps' al]”béﬁ?@@ﬂﬂah RfyE- Bi phehls Mqﬂhra@phyllsul fan
d%’cl’?loromethane) . H NMR (DMSO-d6, 300 MHz): 6 8.41 (1H, d, J =
8 Hz, Ar-H), 8.18 (1H, d, J = 8 Hz, Ar-H), 8.15 (1H, d, J = 9
Hz, Ar-H), 7.98 (2H, d, J = 8 Hz, Ar-H), 7.82 (2H, d, J = 8
Hz, Ar-H), 7.72 (4H, m, Ar-H), 7.46 (5H, m, Ar-H, NH), 7.20
(2H, t, J = 9 Hz, Ar-H), 4.38 (1H, m, CHN), 3.81 (1H, 4, J =
15 Hz, PhCHHS), 3.76 (1H, d, J = 15 Hz, PhCHHS), 3.06 (1H, dd,
J = 15, 5 Hz, CHHCHN), 2.84 (1H, dd, J = 15, 8 Hz, CHHCHN) ;
ESI-LCMS e/z calcd for C3sH,4FaNO4S 611.638, found 612 (M+H)*,

634 (M+Na)"®.

Example 46
(2R, 2'8)-2-[(l-Acetylpyrollidine-2-carbonyl)amino]-3-(4’-
Dibenzofuran-4-yl-biphenyl-4-ylmethylsulfanyl) -propionic acid.

-84 -



(2phenyl am no- acetyl -am no)-propionic acid. O SCH O

ONH\ NH 20 (2R)-3-(4'-D benzof uran-4-yl -bi phenyl -
we@homtoayi7sul f anyl ) - 2- (2phenyl am no- acet yl - am neLTISLPIHO13700

nic acid was prepared according to the nethod

descri bed in Exanple 35, Method A, using

2- phenyl am noacetic acid as the correspondin

car bé@(%d i< Acied.l Fhacery IRy nicing - \%/agaﬂ@,%ql}gl izl g3-

LHEpersddianRl 510 Yoa B RaRal15R] fanyl) -propionic
MWALHE, 4 -31 b%ﬁ%§ﬁ¥w dﬁg g a?y p f

di chl or onet hane
acify wap Qrepags acAprﬂanggxlgh@1methgd gesc;pb%d in Example

5 3§W M@th&ﬂgﬁ Qé;mgdL ﬁ'acék§f§rd@ln@)as7tﬁ§ éé%ieé%ondlng

carngyBBJ wglzio04/r©99wa@cmmmmztweﬁwﬁglat‘:e@ arsrz a whlte
@ibg') (217 2% (o?" (18% f%étllfgnod) fho d&%ﬁlo%méﬁhﬁae NH)lH NMR

(Brsblds, 63(1191\/(}&91 6 8JiE 6LH—|zd NEI)_ a 1129 (NIH-),, M 1@HN)LH, d,

3.75 1H d, 15 Hz, PhCHHS 71 (1H, J = 1

TR | 8 B G G = Sige il & w9
10 =5sHzaz, Citﬂi@blN) 7,.82. 92H( 18, dds 8JHzJ,5Ar6HHz 7 CHHACHY), m, Ar-

ESI-LCMS e/z calcd for C36 0N204S 586 709 found 588

Hi MeE) 58, (Bbo mvBRaY) +. TEXGnpite #8 2p-H), 4.40 (CH, m, 2 x

cHRR) - 3-44' B, banzehunan- 4y lsobiipheny| c‘kzw rretzhydssvi}t amd, J

2-
= @25(35 (H74 (JHESH et RyP4 phhy 194 adetylani Bdf2 profiERie 2-21

(@gl dn) , (2Rs 3(3@4 5D bﬁ{t@fuqa@sﬁyﬁ biphemyl 14vs e/ calcd
yI net hyI sul fanyl) -2- [2- (3- (trifluor ‘onet hg phenyl)

15 fo5 GoHthasfi fFP-prdpi Hrned a'i:33d Werd) pr e ! or di ng
to the nethod described in Exanple 35, Method A
using 2-(3- trifluoromethylphenyl)acetic acid as the
Eggrpbapbhdi ng carboxylic acid. The title conpound was

(bﬁPLﬁt gl %b%n%'fh%aﬁow -B¥penG149- {102 Rt AanQinyhf - 2-
di chl or onet hane
(2phenylamino- acetyl -amino) -propionic acid.

O

S/%OH
Qg 0” E)

(2R) -3- (4’ -Dibenzofuran-4-yl-biphenyl-4-

20

ylmethylsulfanyl) -2- (2phenylamino-acetyl-amino) -propionic acid
was prepared according to the method described in Example 35,
Method A, using 2-phenylaminoacetic acid as the corresponding
25 carboxylic acid. The title compound was isolated as a white

solid: Rf = 0.20 (20% methanol in dichloromethane). 'H NMR
(DMSO-d6, 300 MHz): & 8.18 (1H, 4, J = 8 Hz, Ar-H), 8.13 (1H,
d, § = 9 Hz, Ar-H), 7.99 (2H, d, J = 9 Hz, Ar-H), 7.82 (3H, d,
J = 9 Hz, Ar-H), 7.74 (2H, d, J = 7 Hz, Ar-H), 7.67 (2H, d, J
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20 (DVMBO d6, 300 MHz): 8 8.17 (3H, dd, J = 14, 9 Hz,
Ar-H), 8.00 (2H d, J = 9 Hz, ArH) 7.82 (2H, d, J =
weO 2btmj09%471H), 7.74 (2H, d, J = 8 Hz, Ar- H), 7PE®/USAI4/013700
m Ar-H, 7.56 (5Hm Ar- H NH), 7.41 (1H, t, J =8
=Hg, u A\ A‘:LH 7.32502kbyd nd -9)kzy .4 (tﬁ, rﬁl 26 -G, Hyoen,

N, 3.70 (4H 'm PhODS + PAGH20O), 2.91 25 (1K, dd
7306 %L?Q{ 5§ HY, =CAHERN) AL 376 6P, (d8: @ =T 15,9 @lgy Ar-H),

6 GhHICHN, ;¢ ESI - L@“ﬁze/ﬁﬂﬁa|43Q9f quCSﬁHZ@;ﬁ&)I\IO%Sﬁ,BQ(ﬁQld J
®found 662 M+Na) +. * Exanpl e 49

=(PR)EB- (RhCHHSHen3of ur AHH 4-l Jbl—pI?‘rénEHZ + APRAHE hy 13s GRf AR

YIdndn, 2.96 (1m, 44, J = 15, 5 Hz, CHHCHN), 2.92 (1H, dd, J
m[(1 B di net hyl - 1H pyr azol e- 3- car%ony‘r ~am'no] - pr opi oni

=cl5ci @ . Hz - %H@@N?@Oﬂ%gwﬂ PETFEs28049D 13760N2@ séﬁ6 709,

T 03 (s benzof ur an- 4-yl - bi phenyl -
% #ﬁ +fHa R% f+a di met hyl - 1H pyr azol e-3-carbo

nyl)- am no] propi onic acid was prepared according to
tywod 5 described in Exanple 35, Method A, using
E%ggp%?rfgét)hyl -1 H pyrazol e- 3-carboxylic acid as the
(2R r espndiibgnsafboxyt 4 cvl -ddipenyhed t Vinethwmo g yhas 2 -

t

e ?%1@ YedelRhfy? Wiﬁw&ﬁ%@&“%ﬁ%ﬂ? g8,
(1H, d, :9I—|z Ar-H), 814(1Hdd =9, 1 10 Hz,
Ar 99 2 = 1H, d, J =

:gzm Y ?&bfﬁ f‘éra%dzyglmﬁz /‘?\Fly 41 (7 74 (2H, m
Yﬁeﬂrﬁyl%ﬂ%&ygzrlz dz- ﬁ~—(tﬂr:}ﬂzé’tuﬂkbmli%hﬂ ﬁier(}ﬂH | m

- , . \ ! T . S azol. e
aﬁ?%@%ﬂwoﬁmp(reﬁ&fgha%%l{%’ﬁs Pr‘ﬂepéﬁ&iie%é =] t°393’6
mé&lh’bddﬂesdr1%e];15,ln5EkBmpﬁHl—ﬁjﬂ\l)Vletth95 Ibs{ddd2-da,- J =

SR EPT O SRR Y PRUHEE 5@%5%%%4@9

cExB8P}Bi dQcid. The title compound was isolated as a white
solid: Rf = 0.40 (10% methanol in dichloromethane) . 'H NMR

(DMSO-d6, 300 MHz): & 8.17 (3H, dd, J = 14, 9 Hz, Ar-H), 8.00

(2H, 4, J
(2H, 4, J = 8 Hz, Ar-H), 7.66 (3H, m, Ar-H), 7.56 (5H, m, Ar-

9 Hz, Ar-H), 7.82 (2H, d, J = 9 Hz, Ar-H), 7.74

H, NH), 7.41 (1H, t, J = 8 Hz, Ar-H), 7.32 (2H, d, J = 9 Hz,
Ar-H), 4.27 (1H, m, CHN), 3.70 (4H, m, PhCH;S + PhCH,CO), 2.91
(lH, dd, J = 15, 5 Hz, CHHCHN), 2.76 (lH, dd, J = 15, 8 Hz,
CHHCHN) ; ESI-LCMS e/z calcd for Cz;H.sFaNO,S 639.691, found 662
(M+Na) *.

Example 49

(2R) -3- (4’ -Dibenzofuran-4-yl-biphenyl-4-ylmethylsulfanyl) -2-
[(1,5-dimethyl-1H-pyrazole-3-carbonyl) -amino] -propionic acid.
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(1' R -N-[2-(4' - D benzof uran-4-yl - bi phenyl - 4-yl net hyl su

| fanyl)- 20 1-nmethoxycarbonyl-ethyl]-succinamc acid
WO2R0R)09N7[ 2- (4" - Di benzof ur an- 4-yl - bi phenyl - 4- PCT/US2004/013700

yl met hyl sul fanyl ) - 1- met hoxycar bonyl - et hyl ] - succi nam ¢

acid was prepared according to the nethpd descri bed

in Exanple 35, 25 Method B, usjing succinglc anhydride

as the correspondi ng [ feayeny. e title

[ S MONEPPeHy| ester, as

40 (10% thanol in
di chl or omet hane) NIVR-{ DMSO- d6, MHz) : 5 8.45
(1H, d, J =9 Hz, 819(1Hd\N=9Hz Ar-H),
8.15 (1H, 30 dd, J:9 1 Hz, Ar-HY, 8\01(2H d, J =
9 Hz(, ler_ﬁ),4rzn%enzggumzla%/.@@g&aﬁ 4-
PCT/USZOO4/0137OO i , .74 (4H
vhpe ey ul fangd ) ¢ 2R (i 5 74 ingiphyl7 1HopyBeEo b - aagponyl) -
‘é\/eﬁ (%ﬁégzlr%nfgﬁ%ld%@g ;(r?éiv'ax%d BGQ‘G@%%@‘\:K@ 'ﬁlet%od

deglcr Jbed 1% Egamplec%ﬁmﬁ@th® & psitngnd SBdm@maﬂ-)rlH-
%@:—%ﬂ;{é\@ gaérb%%ﬁgcf%lmééégp%&mg g, 2981 ¢

a¢1dR) - T tl@elﬁbgwpqul(idl wli hervdetafans 42 yWhitipmadyid:4RE =

1 | fanyl) hna

(go ;{Iﬁ m{é%g’l gx¥£l a%ﬁ%yigr@o uranr%qqﬁcbfggﬁgndf 300
Mulzmetéh)d Slﬂ;l faayl §; 13 et hyldz,saecpamg ciac{di wakl, J = 9, 1
oo Y R s O e o, o, o
yl, nmtmylvstdzf anyl,) al- oet hoxycanbonyl, - et hyl [218UGET Parkg ,
acid pr epar ed above accordlng to t he hydrol Si s

7ebhdl 3 rijs/ Jdesér Fed*F i)Exambite (38; WetodiB. 7TH=<9 (3H, m,

AELM e compound WasyyLsabad ednas 4asphiig, s,@I lcﬁ{N)Rf 376 (5H,
20" (20% met hanol I n dichl oronet hane)

m( DREGA6 + 30e) ME)10 @M. 98, (dH - J5-HZ:20C§HFEIN ) NHp ; 95
(§H19d<§1'1'7 —d’15~] '8 ﬁz"'ZCHI@éHN’)') 282%5’&$I]£H’sdq\ﬁe5; *Es%—Lcﬂqs e/z

caledgfowulﬂaem%s $7$36%6¢H f%ndAﬁ9§I) <M47N65>3 (2H m
Ar-H), 7.42 (3H m Ar-H), 4.47 (1H m CHN), 3.82
(2H, s, PhCH2S), 3.64 (3H, s,

Example 50

8

(L’R) -N- [2- (4’ -Dibenzofuran-4-yl-biphenyl-4-ylmethylsulfanyl) -

1-methoxycarbonyl-ethyl] -succinamic acid

(1'R) -N-[2- {4’ -Dibenzofuran-4-yl-biphenyl-4-
ylmethylsulfanyl) -l-methoxycarbonyl-ethyl] -succinamic acid was
prepared according to the method described in Example 35,
Method B, using succinic anhydride as the corresponding
acylating reagent. The title compound was isolated, as the

mono-methyl ester, as an off-white solid: Rf = 0.40 (10%

methanol in dichloromethane). H NMR (DMSO-d6, 300 MHz): & 8.45

(1H, 4, J = 9 Hz, NH), 8.19 (1H, 4, J = 9 Hz, Ar-H), 8.15 (1H,

dd, J = 9, 1 Hz, Ar-H), 8.01 (2H, 4, J = 9 Hz, Ax-H), 7.86
_.8'7..
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Oow), 2.81 (1H dd, J = 15, 6 Hz, CHHCHN), 2.69 (1H,
dd, J = 25 15, 9 Hz, CHHCHN) , 2.42 (4H, m CH2CH2)
wa3bo4o@dB1e/ z cal cd for C32H27NOSS 553. 632, f eanasaim4/013700
(MrH) +. Exanple 52
éﬁR)a3 ié -Piehenz et iy any 47| e, phgnuk=-4y y| mednydsyl tanar-
(4-f1'uor obenzoyl - ani no)-pro | onl c acid.
{ZRX @(@HfaﬂbeﬁZoﬂhraﬁ yilHhi PhefyiNl 4-3.82 (2H, s,
pwcﬁ? hy|3slé|4f 28¥! ) 5 2-dulsf | lzora@be@mﬁoyaa arg no)spr epheni ¢
prep ared accordlng to the method déscri bed
CHHCJ@zhnpa e7135(1H,8QdV\OT2’60145‘rO§9W1 PEECISP 002/ D1 370 ™

CM%M As T UShRg &f luer BbEB%%%H%ﬁbgsa;f’s"i h&s, founa ses
cor respondi ng car oxylic acid. The title conmpound was
(MsB) 4t &90adMaNahite solid: Rf 0.30 (10% net hanol in
di chl oronet hane) . 1H NWR (DI\/ISO d6, 300 WMHz): 6 8. 37
(1H, d, J =8 Hz, NH), 8.18 (1H, d, 5J =9 Hz, Ar-H),
E@atplé¢1H. d, J = 8 Hz, Ar-H), 7.98 (4H m Ar-H),

(G747 deogleg 378 bl B 20 Bl T, 56

ylaethpll sullfanyd )Ha - eAhyH sﬂqczxsma@zh atcldJ = 9 Hz,

Ar-H), 4.45 (1H, m CHN), 3.78 (2H, s, PhCH28), 3.07
(1H, dd, J = 15, 5 Hz, 10 CHHCHN), 2.84 (1H, dd, J =
15, 91Hg), IGI—HCHH):boEﬁMLGNSIB/kEnz@ahtanQFYIBM@%m4S—

5, 65

VST ey D Bloshbb i T Ps: oy =9 BTRATY &Y
nhBaeylgis I&E 1t 11nmnhuxyza(bprmdbaﬂdm¢Mkaphph@lebdghanyhjé—
y%%F§%§i§§ié%ﬂ§idqbﬁ)C?%ﬂ%%@%?Qé&§i-g%hy&4—succinamic acid
ﬁk@p&h&&Sﬁ&iﬁﬂybkcbrﬂﬁh@Omyaﬁ&bmWﬁhoeybyb]e@ﬁdiﬁﬂdﬁ@ C
acid was , prepared according. to th t hod descrlbed
deRCEkaRpl B dampdeniphoBe Y d ng | F?
188158 CoE responrdi BE1id: REf = 0.20 (20% methanol in

dichloromethane) . H NMR (DMSO-d6, 300 MHz): & 8.31 (1H, d, J =

as

9 Hz, NH), 8.19 (1H, d, J = 9 Hz, Ar-H), 8.15 (1H, dd, J = 9,
1 Hz, Ar-H), 8.00 (2H, 4, J = 9 Hz, Ar-H), 7.85 (2H, d, J = 9
Hz, Ar-H), 7.73 (4H, m, Ar-H), 7.53 (2H, m, Ar-H), 7.42 (3H,

m, Ar-H), 4.47 (1H, m, CHN), 3.82 (2H, s, PhCH;S), 3.64 (3H, s,
OMe), 2.81 (1H, d4d, J = 15, 6 Hz, CHHCHN), 2.69 (1H, dd, J =
15, 9 Hz, CHHCHN), 2.42 (4H, m, CH,CH,) ; ESI-LCMS e/z calcd for
C32Ha7NOgS 553.632, found 554 (M+H)'.

Example 52
(2R) -3- (4’ -Dibenzofuran-4-yl-biphenyl-4-ylmethylsulfanyl) -2-

(4-fluorobenzoyl-amino) -propionic acid.

(2R) -3- (4’ -Dibenzofuran-4-yl-biphenyl-4-
yvlmethylsulfanyl) -2- (4-fluorobenzoyl-amino) -propionic acid was

prepared according to the method described in Example 35,
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acyl ating reagent. The title conmpound was isol ated, as
the nono-nethyl ester, as a white solid: Rf = 0.20

wO0304etitanol in dichl oromethane) . 1H NVR ( CECLRS20@013700
MHz) 6 8.76 (4H, m Ar- H), 7.64 (2H, d, J = 9 Hz,

M@%h&ﬁrﬁf7dgin%4HLfﬂho€5b$9201c %%1%5a§4theE@of¥e§ﬂbnd§n§2

c%@&@lc 31%21 (3ﬂhest1mwon3>oe@d( VBE Heolated By aywhite
525 q. GRHCHY). ’302 o ( 1 3= 332n18 Nk
"BSICLAVE el z ?Q &h%o HOONGGS 61%5!%% dund 617
pmmgda B0 E:eamal& 647 8ABN0A2004400%H71 NH) , 8.18 (1H, d,

2004/
(T RyThe LE- Cdr boxy 2% i Horz 6t Hrarda3 - o S am
AylesI h?/\Le[&Jl(gaan%ti) &tzhﬁ]Hﬁ’hEmm? G. agl dzH k;n, F?r Hl) 7.66
'R) - - Car box I benzof uran- I pheny
4 et SURPanSEIEbs 148 D oPanfe A Hived a2 (2, a,
Jprepared v u) hydrgbyzsms aof, J = 9 Hz, Ar H), 4.45 (1H, m,

él‘ R) - N-%Z-Z&Ia - Di benzof ur an- | -4-

CiNhethyl& W2fanyr) Pﬁcﬁéﬁhoﬁygarﬁgﬁyl Hir]lﬁhtﬁaﬁénic

cagtsl) (pf epared, a@@vej 2ceor di ig, t eufiBEN Y HOl YIS /2
condltlons descri bed in Exanple 35, met hod B. The

2+ ¢4 B0ttt Wls 516 - P8 0! VRS 75 MirEE sol i d: Rf =
0. 05 (20% net hanol in dichloronethane). 1H NWMR

( DVBO- d6, 300|\/Hz):8876(1Hd J = 9 Hz, NH,
Egample 53 d, J = 9 Hz, Ar-H), 8. 15 (1H, dd, J =9, 1

(:HZR)AE t}l)z-’(48 QQbéﬁébf@ra:J-cry% H&phéﬁyi‘h gleﬁe@h@%'é‘uﬂanyl)-

1ﬁme¢b°xypa48>omﬂ-l-e!ﬂsir¥ﬂ Bﬂ(rthﬁ)laml@ 621@1H m CHN)
3.86 (2H, s, PhCH2S) , 2.92 (1H, dd, Jg 15, 6 Hz,
CHHCHN), 2.69 (1H, dd, J = HCHN) ;
ESI-LCMS e/ z calcd for C36H2FRK ¢
(MHH) +. 20 Exa

(2R) - 2- (4- Cyandpef
phenyl - 4-yl net hyl
(2R) - 2- (4- Cyanobenz )
25 bi phenyl - 4-yl net hyl - sul f anyl ) pr opi oni ¢ aci d was
pr epér'éd -Nadeer di ngihenzdfmnmmt-hodl desplremdd 4-n Exanpl e

yfﬁgtﬁ§¥ggy%dﬁy1)—1—methoxycarbonyl—ethyl]—phthalamic acid was

- bi

prepared according to the method described in Example 35,
Method B, using phthalic anhydride as the corresponding
acylating reagent. The title compound was isolated, as the
mono-methyl ester, as a white solid: Rf = 0.20 (5% methanol in
dichloromethane) . H NMR (CDCl;, 300 MHz): & 8.76 (4H, m, Ar-
H), 7.64 (2H, d, J = 9 Hz, Ar-H), 7.58 (4H, m, Ar-H), 7.42
(4H, m, Ar-H), 7.32 (5H, m, Ar-H), 4.98 (1H, m, CHN), 3.78

(2H, s, PhCH,S), 3.62 (3H, s, OMe), 3.02 (1H, 44, J = 15, 7 Hz,
CHHCHN), 2.90 (1H, dd, J = 15, 8 Hz, CHHCHN) ; ESI-LCMS e/z
calcd for C3;H,sNOeS 615.703, found 617 (M+H)*.

Example 54
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usi ng 4-cyanobenzoic acid as the correspondi ng

carboxylic acid. The title conpound was isolated as a
wohod@osioli d: Rf = 0.50 (20% net hanol in PCT/US2004/013700

di chl or onet hane) . 1H NVR (DVSO d6, 300 30 MHz): 8

(§115)9 rfifri dé,rbéx 8_ s - Menz%f&@aﬁlhyﬁTbxt%héiD?ylég.-(lgH
m , : ,
ewxl%lfawﬁé 62W£H -phihalemic afidy  7.68 (2H, m
ArH) 7.62 (2H, d, J = 9Hz Ar-H), 7.38 - 7.48 (3H,
Ar-H),734(3Hm %446 (1H, m_CHN), 3.77
(2H ('R Pﬁbﬂzsparsosx %‘M beRzofRT WD 2004 BIHERY L -4 -
g ﬁﬁ@ﬂ”ﬂa%ﬁ&g = ]159Eht'5ha 8\1/%"'65'9?@)/ H80 wa Gﬁ& datida €9,
hyBeDENZ0AS 582 RETN; HoU‘h’oLDG@En(ZWM@m 4&%@@%154-

o BB AL Ao T e
pzle?;ateraac( ﬂbo?ebenzobudamg Aqylthsi pydngly#4is conditions
S%r e%%ijllﬁb E?(@%%?L am ho etpl}‘oopl oni Ighg_c}zjdtlel cowgound was

ipobperdsaccohdirgsddid herimet Hod5de8es i etcthdnvlEianpl e
35, Method A, using 3, 3 di mﬁthyl but r|c %md as the

LRI VIRARRG) - | PMSQzAg: " $HS M) e Oc nﬁ%uﬁjo%éjs J =
ol 89) akied as 13 nake ayerl-ow sel,i dr-Rf, —801§30(1(}ﬂ-0%t1 J = 9,
net hanol i n di chl or onet hane). 1H NI\/R ( DMBO- d6, 300

INig) AR H 28 -0PH(2H, 9 =T & 1% HenHpr-B) 177486 (G, €, § = 9
Hz, 9A1HZH) AVTH)3 §H04m(22kir H?b 37 (523 blﬁ], A -4 - H; %4(8 |£|6H
mq Alél H9 91 ﬁ? AﬁqH}l GN)A, @3#16 #PHArSl—I)Ph&QﬁQ (3H2 MlH
d&:H'\B 315856(%'2' CﬁHCIIﬂEICHZZS)69 H86d£11"!5r ddlsdJ_'TH]z5 5

CQH@@T)(:’ZI-HISISLC@ﬁZ@Of calob f(ongCaéiszs)le@?E&fcm@sWB
(g%){:_al cd for C34H33NO4S 551. 704, found 552 (M+H) +,
(MtNa) +. Exanpl e 57
(2R)-2-(3-tert-Butyl -ureido)-3-(4'-di benzofuran-4-yl-b
E&Qﬂ&[‘é"SS 25 4-yl met hyl sul fanyl)-propionic acid. O SOH
(2R) -2- (4-Cyanobenzoylamino-3- (4’ -Dibenzofuran-4-yl-biphenyl-

4-ylmethyl-sulfanyl) -propionic acid.

(2R) -2~ (4 -Cyanobenzoylamino-3- (4’ -Dibenzofuran-4-yl-
biphenyl-4-ylmethyl-sulfanyl) -propionic acid was prepared
according to the method described in Example 35, Method A,
using 4-cyanobenzoic acid as the corresponding carboxylic
acid. The title compound was isolated as a white solid: Rf =
0.50 (20% methanol in dichloromethane). 'H NMR (DMSO-dé, 300
MHz): & 8.59 (1H, 4, J = 8 Hz, NH), 8.26 (1H, s, Ar-H), 8.16
(2H, m, Ar-H), 8.10 (1H, 4, J = 8 Hz, Ar-H), 7.93 (3H, m, Ar-
H), 7.76 (2H, 4, J = 9Hz, Ar-H), 7.68 (2H, m, Ar-H), 7.62 (2H,
d, J =9 Hz, Ar-H), 7.38 - 7.48 (3H, m, Ar-H), 7.34 (3H, m,
Ar-H), 4.46 (14, mwm, CHN), 3.77 (2H, s, PhCH;S), 3.05 (1H, dd, J
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@oyNH HN (2R) -2- (3-tert-Butyl-ureido) -3- (4
- di benzof uran- 4-yl -

woi2pdamayi7i 4- yl met hyl sul f anyl ) - propi oni ¢ aci d WRET/US2004/013700
prepared according to the nethod described in Exanpl e

=365, Metthod cBucaf) usgnmtemi gt ybr LsosyamatA asiHCHE) ; ESI-
correspondl ng acylatin -91 WD 2004/099171
A D A D (FRsRdBurdES
isolated as a colorless foam R 0.10 (10% et hanol
i n dichl oronet hane). 1H NWVR ( DMSO- d6 300 MHz): 8
Egammlq B8 d, J = 8 Hz, Ar-H), 8.13 (1H, dd, J =9, 1

(ﬁﬂ) 3NY4HLD1%e3§o@8fhnfh fhiﬁﬂﬁhéﬁyléﬂ fﬂmeﬁhfk%di%@nyd) 2-
-H), 2H m Ar-H), 7.67 (2H, d,

(%'%Wnewlhytyrylssm%rm “BROPAPRES 271ido (3H, m
Ar-H), 6.28 (1H, S, NH), 6.06 (1H d, J = 8 Hz, NH),
4.13 (1H, m CHN), 3.78 (2H, s, PhCH2S), 2 86 (1H,
dd, (R -B5,(45- sze@mWn 4 yisbiphenygh-4J = 15, 6

24 @\415‘7% 1LEMB, &Y 166 id

r ‘%@%ﬂ%&mo S %5_5 692 nd§§g3 l\/H-I—C|)§">/+.Z“DI%%{iLarrélceaCl
wi8 prepared according to the method described in Example 35,

R [ I § opylk g 34
%@ ge%?o’f ur ang gﬁﬁ%ﬁ%wlg tElt %%L/%is fanyr%Qer:)cr‘?é g%légﬁlng
cartbacild.c at5d( 2R}?he2tltt12e MWnd(weﬁtimm@mb@nyale

nadi o) ] w32 (45 1
y%’lﬂgenzor‘{urdan gbl phény‘l %hy?suﬁhloﬁ Hleﬁrhgsfa())h "
NMR @fMgh- s 3r@mena.&¢d aca:@mdumg tQ, the- netthodNH) , 8.17
described in Exanple 35, Method B, U|gléz
(REN € bik -(t9e|HtZ-'b6Fo§§/caﬂ%ny(I2)HJlfiP pYr azdiiEz| Ay . 7.90

(e8! boxami dineasat-bg) coj respandi A9 ASYLAL iNGd e@EENt, J =
T etitle conpound was i sol ated as an of f- vvhlte sol i d:
Rfiz= A (116% rrdlhahol 24 di éhf8r bRt HandHN) /1A - RRR(2H,

&E&QQ&?'S 309 %‘Zle Eiid 1% 131Q1H5 S, NhﬁHCH%r 062( i, (B, dq,
7296 ( 1) (2 'S by

JAF-H, 97}7632 @HCHH 3208 @32{ Ar,-r:gichﬁ ,4@ 28 (§I=I| fp CMes) ;

?;’_F&MS %)'E'd, @%T‘F%“( No4s 65551(]7'64 mfo@lli@bb 25239&@1{ 74

1. 48 (9H, s, CI\/EB) ; ESI-LCI\/B e/ z cal cd for
C39H41N307S 695. 833, found

Example 57
(2R) -2~ (3-tert-Butyl-ureido) -3- (4’ -dibenzofuran-4-yl-biphenyl-
4-ylmethylsulfanyl) -propionic acid.

0]

U< ee %
OOO "

(2R) -2- (3-tert-Butyl-ureido) -3- (4’ -dibenzofuran-4-yl-
biphenyl-4-ylmethylsulfanyl) -propionic acid was prepared
according to the method described in Example 35, Method B,

using tert-butyl isocyanate as the corresponding acylating

-91-



10

15

20

25

30

696 (M+H) +, 718 (M+Na) +. 30 Exanpl e 59

(2R) - 3-(4' - Di benzof uran-4-yl - bi phenyl - 4-yl net hyl sul f an
we@Rye4A991guani di no- propi oni c acid. -92 WO 2004/ 8891781004/013700

PCT/ US2004/ 013700 O SOH HN~NH O\ / | NH2

rgéélrefr%t‘ﬂoﬁ@éc@Et@ea@bﬂp&u?ndmv)as\/\@Soaéjﬂ@cﬂj 49 A &flicrleds foam:
uti on of

R 2‘?—'{)Q 2 A183pmethapet - %tWSFBEﬁW"’}%‘?}am Hi YR soMs0-ds,
36 idd)benzof g§aggé Y4 - ty ph yl}fgetlyll%ul hanyhy- P o,
onlc 5 aci § i n ‘anh rous
1dEz:hIPo¢—®l?et naae (19, nd_,) J —Tb?eHrzeaér*rId)h, vﬂa§4st(|2rHr,ed for= 2
our P trol) t he centrated i
L]D‘ Thg ?gsggganrf‘ BrC O\r}\ﬂ t} &7 ?%f e%]onigtl%utHgd ‘g‘ﬁdH
7cmncen{rateAIﬁHon1me4haﬁﬁL @G RAriB) m§. 2hd(1H hen NHOm 6.06

(Bhiburia a8 B of L o 15 s o ?h%%Ni,g%%%'&HlRf _PCES)
2Q%igg§%g%&gnethamsl 5eru(ﬂHH@HNmetham@) 1H1HNMVR = 15, 6
I LI i o SR P S S T AL

cAus 0,57 584 . 68bl, Hbuﬁ\ﬁ 3493 (F+B4*(4H, m 2 x Ar-H 2 x
NH), 7.53 (3H m Ar-H), 7.42 (3H, m Ar-H, 7.26 15
(1H, d, J =9 Hz, NH), 7.10 (1H br s, NH), 4.58 (1H
EfamIdN)sg 3 .86 (2H, s, PhCH2S) , 2.92 (1H, dd, J =

15, 5 Hz, CHHCHN) 1 D, ”»
(M%'Beglﬁcéﬁsréraut:w&% srvitaumpidBinis Jrs 600,
aiveineb ARG (Mt t1 i BRef¥ Bl ne@hylsul fanyl) -propionic acid.

(2R) - 3-(4' - Di benzof uran- 4-yl bi phen-4-yl net hyl sul f anyl )
-2-(4- trifluoronethyl benzyl -am no) - propi oni c aci d.

Sodi pgmynid-rist, @ b34- @er@—ﬁdmla):bhﬁﬁ§lﬁ§w&£ﬁdlno )1-3-(4"-

portion-w se 5to astirred slurry

A{ DYz TR - 42yanioaa9h9m(14*4@116@ﬁ£laﬁ-a%%anyl -propionic acid
w%s gﬁ%ﬁ})‘%@/ a%c)SEHEBQYJ:é WHamdholr aekerat s (LA EEple 35,

Method B, using N,N’-big- (tert-butoxycarbonyl) -1H-pyrazole-1-
carboxamidine as the corresponding acylating reagent. The

title compound was isolated as an off-white solid: Rf = 0.40

(10% methanol in dichloromethane). 'H NMR (CDCl;, 300 MHz): &
11.13 (1H, s, NH), 9.06 (1H, s, NH), 7.96 (4H, m, Ar-H), 7.74
(2H, 4, J = 9 Hz, Ar-H), 7.62 (4H, 4, J = 8 Hz, Ar-H), 7.46
(3H, m, Ar-H), 7.36 (2H, m, Ar-H), 4.65 (1H, m, CHN), 3.86
(2H, s, PhCH,S), 3.10 (2H, m, CH,CHN), 1.54 (9H, s, CMes), 1.48
(9H, s, CMes3); ESI-LCMS e/z calcd for Ci3gHaiN30,S 695.833, found
696 (M+H)", 718 (M+Na)®.

Example 59

(2R) -3- (4’ -Dibenzofuran-4-yl-biphenyl-4-ylmethylsulfanyl) -2-

guanidino-propionic acid.
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and potassium brom de (180 ng, 1.5 mmol) in 2N

sulfuric acid (5 nmL) at OC. The reaction was stirred
wako@@9$1onr 3 hours (TLC control) and then dil eceasmoii3700

water (20 nL) and 30 extracted with diethyl ether (3 x

25 nL). The conbined extract -93 WO 20@ﬂ/099171

PCT/ US2004/ 013700 was washed_wi 2 x 10 nm),

brine, dried over anhydrous Sfl @d and

concentrated i p va

met hyl - 2- br ono-

j crud
gof ur an- 4- ylc7¢ en- 4-
yl met hyl sul fanyl ) -3 fluoronethylbenfyl am no) pro
pionate, 5 which W used i medi ately w t hout
purification. To the brom de (prepared_in the previous

st epirif uCKRRGEE bEisA e dreth e oMAENFEEEY 553 S T5dded

séiuﬂﬂﬁfQﬂ?Q@?ﬁhﬁLbﬁniyﬂiﬂnGﬁ%r&8Quﬂgxy&hf%%ﬂ?mﬂgha@ﬁdlno
triethylam ne éo m.). The reaction was stirred

(4 botaRsygsdraear & bro ageny Inday dng Ry Hekf 5oty é@rnoﬁtemc
&ﬁ%e(25§”H$ ext Bachieh Wi 4.1 ir %Hgﬁhs Qicﬁioﬂéﬁigﬁgée”uiO mb) .

conbi ned extract was was wat er
The )redsttiion wapi sEivved Zamhydheuss MiERUE Jontreldd aaddthen

cgﬁgéﬁﬁgéE%éEQH ¥aguo fﬂézyggﬁﬁgant brown oil was

enzofuran-4-
rg¢¢mqﬂmﬂub$dyhnéthyﬁ@@@ﬁﬁﬂﬂﬁ@-f20@4mﬁth¢kantﬁnﬁl%ﬂ méhz§nd

ttﬁ& %ﬁ; gﬁchectletnga@t % eN.Sqdi ym hydr oxjde {0 tfltr_na)

to a stirre solution of the am no net
cesparmd msa am efirehbfe sqﬁudahydﬁomgraﬁ9(5 ﬁﬂ§=a@d20 (10%

met hanol n.). The sol t| n was st rred f hour
naHPEhert GRS I o N g ocfP oS 8 813

(ag] dg, The reeast | ﬁlﬂ m) Xtare was, eatractegi Mt ar-ehhyk . 02
acetate (3 x 20 . The conbi ned extract mas W% shed

(it et er 2 Hﬁvn@r Bt i etr BverBEanRydftbud myscg (4H, m 2 x

abiktesad and -cencents akechd m)yaouop Puj f catd-en ,of . 26
t he' product by flash col um chronato raphxi u5|ng 20%

(Bt anol 5 @ #8t hiflene? 25° ciifor PdeSasel ueht3® afflor BedCHEN)

athe tid) &, C@mﬁgﬂd as, o3 Wikt eqgsapid. Y 5 @tz40c:ﬁ12@ﬁ§t 2.75
net hanol i'n di chl or onet hane) 1H NVR (CDC13 300 N+E)

(1Hp 87 (BHS5.ny BF- HYH CtHNs)7 ESH-LAYS pp/H)calcp gor( 2H,
C29H25"k30359 4@%.6’6’6, H}_oulzd34g96 K’I‘+ﬂ{;’ (6H m Ar-l—')’ 7. 29

Example 60
(2R) -3- (4’ -Dibenzofuran-4-ylbiphen-4-ylmethylsulfanyl) -2- (4~

trifluoromethylbenzyl-amino) -propionic acid.

Sodium nitrite (31 mg, 0.45 mmol) was added portion-wise
to a stirred slurry of (2R)-methyl-2-amino-3-(4’-dibenzofuran-
4-ylbipheny-4-ylmethylsulfanyl) -propionate (140 mg, 0.3 mmol)
and potassium bromide (180 mg, 1.5 mmol) in 2N sulfuric acid
(5 mL) at 0°C. The reaction was stirred at 0°C for 3 hours
(TLC control) and then diluted with water (20 mL) and
extracted with diethyl ether (3 x 25 mL). The combined extract
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(2H, t, J =9 Hz, Ar-H), 7.19 (3H m Ar-H), 3.98 (2H

s, 30 PhCH2S) , 3.70 (3H, m CHN + PhCH2N), 3.09 (1H,
woneHKEHY) , 2.89 (1H, m CHHCHN) ; ESI-LCVS eCT/usaloadi3700

for C36H28F3NO3S 611.681, found 613 (MtH) Exanple 61

wad4aMD 200440994 ¥d - PCI/-US2004) 018#0Re, dried over anhydrous
Tri fl uor o- met hanesul foni ¢ aci . d

MgEQe- bR ST DD IRnGTIEray ey - HhefRAiuedreptferd: ciie
met i1 - ABrERoa 3sthF Lethsoldtuiran -af yibepksown phenol ,

4- (2 5 benzyl benzof uran-3-yl)-phenol, (7.2 g, 24 nm;)lzl
v1ve iR dagy Live h4 eret [dRicgPrgeRy Yoenfir) - amide ) Rggryonate.,

wih{ et yriepe iﬁu%e&@aigely GrifnBlc ABrIFDEdr @d then

N-phenyl trifl uoronet hanesul fonimde (9.4g, 26.4 mmol)
por tTorfkiss ragides Ghreparrite 1PeS6Pt PRV EHULITER  nad

[ f ; t th 10
algﬁﬁ %ftcg.%. Vcaei‘me%h'g}%éﬁmaﬁlc{ém(@ heNPeEat MEgand then

h water, extracted with diethyl ether (3 x |
tapiugrome thyRbesonbiniee /@ &6t Rad5 washbd agd frrigtby lamine
rdng, dri ' 3% Gure for 16
ChoD T arel Py vaean By P eat oh ST e iurs, for
héthas rarcbltien phonoedt bgraparer  ushfgedonsetaty vigdedaeehyl

in he a [ u , : [ n
A e pa  tan L
(2' % (6 Benzybrenzof dried Ivwer) bnprdnghs Mas@balfdéhyded and

20 To a.stirred_solutio f & pflate, (£ e,
c%ﬂse%ﬁf%ﬁfélIHZféguﬁn% )Jéﬁéfdtg%Fég?s#—Eg 1513£Hz€%ﬁ§8h 4
yibipiphremtyihesphi ne) fabyladi2un@o rr i ¥ 50ongpe thy@P emzyl ;-

in tol ueneﬁlg(‘?1 Q nmL) was added a sol ution of
ALY TRABHERN Bor oni ¢ acid (4.06g, 27.05 nmol) in

et haoo!| sd2@mrh)dasdi @N 6nd um)2vasanddedtte (kB med

The resul ti nﬁos%JsE%ensi on was, __stirred at
r

535 Forta s STHL RO oIS LEEThe FeletT i i

. S
tetrahydrofuran (5 mL) and methanol (1 mL). The solution was
stirred for 1 hour and then acidified to pH 4 with 2N
hydrochloric acid. The reaction mixture was extracted with
ethyl acetate (3 x 20 mL). The combined extract was washed
with water, brine, dried over anhydrous MgSO,, filtered and
concentrated in vacuo. Purification of the product by flash
column chromatography, using 20% wmethanol in methylene
chloride as eluent, afforded the title compound as a white
solid. Rf: 0.40 (20% methanol in dichloromethane); 'H NMR
(CDCl;, 300 MHz): & 7.87 (3H, m, Ar-H), 7.57 (3H, m, Ar-H),
7.56 (24, d, J = 9 Hz, Ar-H), 7.31 - 7.41 (6H, m, Ar-H), 7.29
(2H, t, J = 9 Hz, Ar-H), 7.19 (3H, m, Ar-H), 3.98 (2H, s,
PhCH,S), 3.70 (3H, m, CHN + PhCH,N), 3.09 (1H, m CHHCHN), 2.89
(1H, m, CHHCHN); ESI-LCMS e/z calcd for CagHzsF3NOsS 611.681,
found 613 (M+H)".

Example 61
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cooled, diluted with water (50 nmL) and extracted with
diethyl ether (3 x 100 nL). The conbi ned extract was
woashwdomit h - 95 WO 2004/ 099171 PCT/ US2004/ 013P00/US2004/013700
water, brine, dried over anhydrous MgSO, filtered and
concritflabed -in8t Nasskul fond cr @esiilit 4 (R emmylsblendof@msan-3 -
redi ssolved in tetrahydrofuran (50 nL). 2N

Y RSP oPPES i d (10 nl) was 5 added and the

resulting solution was stirred gt /000m tenperature for

1 hour, and then diluted wi#yats 50 nL) and
extracted with dieth 3 & m.). The

conbi ned extract asffed " wWith water, brine, dried
over anhydrous MySO4; ered and concentrated in
vacuo. Purification of the 10 product by flash col um
chr omat ogr aphy, using 20% g | acetate in heptane as
eluent, afforded the title ppound as a white solid
(7. 34g, 88% . Exanple 63 15

('E_b Bewmzyirbedzod utEmB-of| Fbephesyt -vheratlhartol(2-To a

béﬁé Qo% ré?5§éﬁPPQ%%%Rﬁﬂgqgu?ﬁge?%ano 19 3ygn§ydrous

mettatylwmyed rc@ﬂorade (280 QmI)L)wawaaddéde@ o@rmlbdmhyér i(ge86 g,

(0, (e, o PR LA A e

(§ AL contr oinpl anﬁoritmnmprs@r ad ai abvbidat erhe 1@BuAtinand

tracted w h di et her (3 X100 . nL he

S o8 FFhES et e M e TR wrert et g, rag then
dDMede AR Ytr QuSeNgS@dtrafdtletdewédhadﬂethmb&rﬁHeai gd kn100 mL) .
%%C(6uo§[§tl(%§é§fggg%g tEPSZ Vtglfthl o&ljgigera,s ba'rlvr\l)hel,t %.I‘%gldl cqver
admBerd MErs04, -hirioyeeet hylﬂbd:@dikeéhmrawe)dbamzzoﬁunan 0 Br
-96_ WO 2004/ 099%71 PCT/ US OO%/ 01 700 To sol t| on 1(1)f
Pyrifiealdeny Phe 26 RF A4 %Y) i BABNGP T H et Ograp Vs
wdtd s B2hf1ngeklatd @nhegditads ases Dt Iae:fb%ae&L&he

title compound as a white solid (9.35 g, 90%).

Example 62
4’ - (2-Benzylbenzofuran-3-yl)biphenyl-4-carbaldehyde.

To a stirred solution of the triflate (from Example 61)
(9.35 g, 21.6 mmol) and tetrakis-
(triphenylphosphine)palladium(0) (750 mg, 0.65 mmol) in
toluene (70 mL) was added a solution of 4-formylphenylboronic
acid (4.06g, 27.05 mmol) in ethanol (20 mL) and 2N sodium
carbonate (21.6 mL, 43.2 mmol). The resulting suspension was
stirred at 100°C for 4 hrs (TLC control). The reaction was
cooled, diluted with water (50 mL) and extracted with diethyl
ether (3 x 100 mL). The combined extract was washed with
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was added di bronotri phenyl phosphorane (5.45g, 12.7
mol) as a solid portionwi se over 15 mins. The
woeeammmiTiwas stirred for 5 2 hours (TLC cont r eC)/uamm4/013700
then poured into water (100 nL) and extracted with
wgt@i; hxﬂrﬁieheﬁr&édxowp dMnyarHhe #g8B] hed 1 xkhaghgwas
washed wat er, brine, "dried over anhydrous My S04,
C@F‘F@@?@T—%d%@ﬁ@éﬁtrat ed in vacuo to afford the title
CoNPAUNG. 23,131 t ﬁdm@ (# 8§9 B4 it NVR
(CDCL3. 300 10n%$m & SH M A T 6 3 (4H
tatrapydofuzasg (égl—mb}‘n WHwirO?zh@gr{qmcm ﬂr‘lIﬂI)L was

%%%ﬁé e s aikind S0 Sms GHBPRG ad-Rforl 21
té@@l‘mﬂwlf@ L4ho(2, berk yiteen 26A Uk af- @iy )i tstreri54- L)

| ]
R TG S Hogs Biort e . 2O Bl (8 SeBPARS
en’erahqtt vest anas(né&megh a2y nbribel dmbéd awesc addedrous

d 2-B |34 -2
5P, 0e8 AMASASUSREDS, 00 Mo Pontdet s A e
pandluctc st hachr bOﬂ]aItHE cﬁﬂr&@nart@grapﬁgt, nmreing izroﬂreltyldﬂous

a?%%%gyjerh%‘eeggm foa 20 e r’sT%L%EEgaét%rol and %é%%ngt as a

whbtks egb 1 it o(7watlgr 86%)00 m.) and extract ed wi th di et hyl
ether (3 x 100 nmL). The 25 conbi ned extract was washed
with water, brine (3x), dried over anhydrous MySO4,
fil tmtaeablamd;woncent rated in vacuo. Purification

usi n % e acet [ e|l uent, affor ded
Uhe R s nRn b S v B3P Rany bob Tl haga
NVMR (CDC13, 300 I\/Hz) : 6 7.70 (2H m Ar-H) , 7.64

2H, Ar - ) 60 (3H, 48 (1H,
gw F%éna7ﬁ£éﬂ% ﬁf %V @% ben7n%§en2;2%%9¥7§4Y%hb¥RPePyl 4-

cBrs21d ded, 5309,81bt9 1) 4n5§théﬂbﬂ (ﬂod}ﬂ@ an@ 26
(2H, Ph ) 3. 2H, s, PhCH2S) 6 (3

t%hy@%r@TH(zédm J waaﬁdd@drﬁodmmmoh&drsﬁe(m% ng,

28dg o197 M0,2Q0844 Q991 74 ﬁ%@%@é@oo%ﬁé%@&tmnl%zas7st1rred
N) , 3); ESI-LCMS e/z calcd

at WOOTCSTHWN%SJ-”GO%OWGB thdaLéosovmh arg(rhen poured

1£Q@¢%Qt ﬁﬁ@ﬁphﬁ)6§nd extracted with diethyl ether (3 x 100
mL) . The combined extract was washed with water, brine, dried
over anhydrous MgS0,, filtered and concentrated in vacuo to

afford the title compound as a white solid (5.02g, 99%).

Example 64
2-Benzyl-3- (4’ -bromomethylbiphen-4-yl)benzofuran

0
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5 (2R)-3-[4' - (2- benzyl benzof ur an- 3-yl ) bi phen- 4-
yl met hyl sul fanyl ]-2-tert-butoxy-carbonyl am no- pr opi oni

WO 20049171 1IN Sodi um hydroxi de (2 nmL) was addedPCom/U82004/013700
~sti-rred solution of

(2Ryrdmet Qyhudi bd' of 2 henzyehenzpbis afurdma)- Eyllpbepheﬁ.@l 4-
4-yl met hyl sul fanyl ] -2-tert-but ox¥car bonyl am no- g ion

meitmrolod s - ARy i B2 & mnaldr énoPnhEEF ARy RO rdR T Esenly> M)

I 1l
TR e T kutiae e 1m0 feb o

sakidl pomyd onwase| oneri 3& THaswas Thexr et & wiash séiryed for
2 aﬁ: A &k éoﬂrgrQ}Q anTc{]Q:h(‘eganBbﬁﬁgdei(ﬂf@%at@ V@90 mL) and

ed with water, brine ried over anhydrous MyS04,
exwatcexeeid wanl Gbecent retthar i(3 ¥ad0d. mPLr i The AOrdAR e

extfkf%ano U%gsﬁx?lhy@ géh#gm@gggggaa 0L AR USihDEr8%8

uent, afforded
Mg$® ,t iftil eecedpouhdcasecat rabhed eingordalq 82 ﬁréfosdoyhe rpitle

89-90 Rf = 0 .(10% I i chl.o

S35, e RO AT RLIR1R, 80, Ly PRI AB08), 3o
¥y Hs 7776 (8, &) i), 7764 ((Zlh-l i, A]r—:H 9Hz SAHH} m,
7.28 (5H, m Ar-H)y, 7.21 (2H, |%|)

AYH . o7 -30) (4Hg Wy ANeY) . 426 (éﬁ ‘§ foiﬁéHZ) o 5 9542{*1%
e GENL 28, T8, (Rhdw,$. PhCH2S), 2.9 (1H dd, J = 15, 5
. CHHCHN), 2.74 (iH, 25 dd, J = 15, 8 Hz, CHHCHN),
1.39 (9H, s, tBu); ESI-LCMVS e/z calcd for C36H35NCBS

593. Fdm ]gu red 617 (M+Na) +. Exanple 67 (2R

4RS) - 3- -(2- benz¥l benzof uran- 3-yl ) bi phen-4

yl rretWI-g’l?ltWﬂayP}I 1 €4 themFed eaf»sveﬁwa%ﬂwdal@&eaﬁ#c
yfﬁ%éh%}sé¥% §994ég¥¥UQﬁkJ%;EEU§gQQfA ﬂldhéEeQS

Sodi um perborate tetrahydrate (18.3
0.12 mol) was added as a solid to a stirred

ksjglnzylEgenzoFgr an- % y[ﬁ{% }lgyéhgﬁtzryl%r%ct) hn)ll suI fanilnl] l'theanOl)
was SaMEdJW@@Mbenytarw ek jprussl suspeneien (F0 dnper@yiz3 - (
br T?re ]%ﬂ%%_hc4a§igbéﬁ%dgﬁka%t @Q@ Jh'f:§Q&Mhb°an&ﬁS
cesium carbonate (720 mg, 2.21 mmol) in anhydrous
dimethylformamide (20 mL). The reaction was stirred at room
temperature for 2 hrs (TLC control) and then poured into water
(100 mL) and extracted with diethyl ether (3 x 100 mL). The
combined extract was washed with water, brine (3x), dried over
anhydrous MgSO,, filtered and concentrated in vacuo.
Purification using 30% ethyl acetate in heptane as eluent
afforded the title compound as a white solid (620 mg, 92%): H
NMR (CDCly, 300 MHz): & 7.70 (2H, m, Ar-H), 7.64 (2H, m, Ar-H),
7.60 (3H, m, Ar-H), 7.48 (1H, m, Ar-H), 7.42 (2H, m, Ar-H),
7.26 - 7.36 (7, m, Ar-H), 5.32 (1H, 4, J = 8 Hz, NH), 4.58
(1H, m, CHN), 4.26 (2H, PhCH,), 3.79 (2H, s, PhCH2S), 3.76 (3H,
s, OMe), 2.95 (1H, dd, J = 13, 5 Hz, CHHCHN), 2.84 (1H, 4dd, J
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for 1 hour (HPLC control) and then diluted with ethyl

acetate (50 nL), washed with water, brine (2x), dried
wovers/oamitydr ous MS04, filtered and concentr arPed/uism04/013700

vacuo. Purification by 10 trituration of the product

—vuih diet, hylimetiier afforded thecuéit] esaompaynd/ascdlcd for

1:1 nix of diastereoisoners as a white solid (68 ng,
CgBogNOsS iR 7 69 1 §eEendRE0 . BE-H) 2006038t AYRBR) i -n

di chl oronet hane). 1H NMR (DVSO- d6, 300 MHz) 6 7.82

(2H, m Ar- H), 7.56-7.80 (6H m Ar-H), 7.4 (2H d,

m Axaple7 684 7. 18 15 (7H, m Ar-H), 6.42 (1H br s,

N ()26 (2H, (8.8 enz@faganci 18ipierQ-(2H m

PhCH2S), 2. iZH m H s, tBu)
YE&tIL}@\?’BléF?Y ht ¢t ¢ - mm@w@aﬂm BEoPRanEgoacid.

(MH + . 20 Exanple 68

(2R)-3-[4' - (2-benzyl benzof uran- 3-yl ) bi phen- 4-

y| netthydosidunohyfifo2ider (2 it oxge ardded | tianspriapedni ¢

[0k . Sodi e tet.rahy _

o T ROk B G R L R e ooy T B e
=§8Lme{t41yl-su@2anyl] -2-tert- butoxycarbonylamlno propionate (100

%&e Zy! b%%%gg 3y Bl e -y e Zaj%i %@é&% %ﬁt &

- Butoxycar am no-propionic aC|
minol )Then soaumwn m:st G H{ikGed Xoat 1 40Gr Tamds t$1@tnuar:u;d1f1ed

d |

£ 455 S WESOARL 00 L0 2 auts (MRLC canirol) ya0d b,

ex@ta&fted)M1me (aﬁb!})'l aretedt eoer xahbywdkousThe %m‘ibﬁ)ned extract
2004/ 0991 CT/ us20Q4/.0137 d

D AR a B e VRt P APASt ore b e aPoRaEe by

fi1tested @ndmaoabentred togl aphyacusi. ngpdﬁ%mm@mbfl fihe

hl r'd | uen afforded the titl
Pﬂa%%ﬁ%m% CARED GRNE SCHOCRIERRGY - 9PYS g, methanol in
12£1%Cchﬁigr2c6ié«0%% dml\%mt gagﬂigz&edintl@b cﬁltqreoeeetnbaﬂﬁc)t as a
W%t%solggﬁ Zlir_\ig d84j) 89AP0 . Rf 600( zpl }T? A'Ixethanol
1Ilf|)d1&11%§o(m%Hhage : ]‘H %Mlﬁ (ﬁvll_ﬁcwd6 7. 3?0% (\/I%'E%rm7 A{N}-sj)ﬂ' , J

—49P52L (AZHH S, 7PﬁCK—Q1§ ,4ALI7H()2H7 é %CF@,S)J =4 96, (AF;H) ,
7”115?_37%% 3 i@lg)‘“'W% (ém5J gfrggﬁ?*'ﬂ@*'\% a3 s, aq,
= 8 Hz, NH) 4.26 (2H, s, PhCH2 3.95 (1H, m, CHN), 3.75
(2H, s, PhCH2S), 2.9 (1H, dd, J = 15, 5 Hz, CHHCHN), 2.74 (1H,
dd, J = 15, 8 Hz, CHHCHN), 1.39 (9H, s, tBu); ESI-LCMS e/z

calcd for C3eH3zsNOsS 593.74, found 617 (M+Na)*.

Example 67

(2R, 4RS)-3-[4’'-(2-benzylbenzofuran-3-yl)biphen-4-

vimethylsulfinyl] -2-tert-butoxycarbonylaminopropionic acid.
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s, tBu) ; ESI-LCMS e/z calcd for C36H35NO7S 625. 739,
found 626 (M+H) + . Exanple 69 15

WO204/08E7lny | - 2- Am no- 3- [ 4' - (2- benzyl benzof ur anP81/US2004/013700
yl ) bi phen- 4-yl met hyl sul fanyl ] -2-propi onate. TNSI
(0.41 g, 0.29 nm_, 6 nmol ) was.added dropwi se to a
stirred solution Q
(2R) - Met hyl - 3-[ 4' -2- henzy | pen2ofur afi- OH
yl ) bi phen- 4-yl net hylest f anyl ] - 2- t entQ butfoxy- car bonyl am
i no- propionate (1.0 g, 1.64 nmmol) in ous
nmet hyl ene chl ori de Q. nL). The reacti was stirred
for 30 mins. and the poured into I N sodum
bi car bonate sol ution 0 nm), extracted” wth ethyl

acetad @ md perbBrak) . cdhenicRrrRicred 1extrag! e %ﬁm) was

washed with water, brine, dried over aﬁﬁgdrous

affed rech SdocbACBNEF HERRE IS0 WACEB. OBufFR) Gt 4on (8f
béﬂf%m&gé{%uxgﬁ 3t%§§B1MMﬂH%Q@EQQIW] 138i12G-+£5%

anol in _nethylene  chloride as el uent afforded
brhexy ¢ honydapénAdP RSPt @cifel (78w} | 0 (FDIRS)

0 isllg | a
a?%t@Nclz\/R a%(lD@.R/B % g% (ggom@an% kN c(?@u@icsa{l Msorgﬁ;lmg) £ 40°C

£65H huiAr (HRLC PoRuredH, arné, Wenl—billth@ YBH eRhvAr acpfate
6
(E%FF£ Q@%%b%. g@é}@%ter éﬁ%%e(%ax)s df@é&?gaer é%hgé%ous

M@G3I®L, (ﬂjlt@redlgnd QQHFQNDIEGQd/@9913QU¢KHVHw52@@¢ﬁD¥37d@’

e A R R R AR

t { b)) compexandplee 20151 mix of diastereoisomers as a white

sgﬁi% Ez§enzo%5ng1EyPsu$?5 f eenﬁylyeﬂgo&ﬂﬁaﬁeghanol in

her 2 yl any propi oni c aci

dﬁaﬁloﬁon%ei}ze@)él)arﬂmw&[@Msbzdbenzw bﬁ-ﬂZ)OfSUWa823(2H m, Ar-
i phen-4-yl met hyl sul f anyl ] - propi gni ¢ aci d wa

greb e - 80 (&Ecoldi A5 Ho thé netlhod: d%sc@?ﬁ@d Vn34 7.18

(anp) ey Mt hed fm msidNg Negnzal esachd, as, tmﬁzﬁz ; 4.20
correspondlng carbOXé%lc acid. The title conpoun

(FBolmt ed® &P d2Whi e np- 21885 1 9 EHEFN) = §: 4G "Con, s,
k0% et hone oi/p %?@éofmﬁ%'gﬁ@ss sbid . MYR, ( £0613. 61300

(M+H) *.

Example 68
(2R) -3-[4" - (2-benzylbenzofuran-3-yl)biphen-4-

ylmethylsulfonyl] -2-tert-butoxycarbonylaminopropionic acid.

Sodium perborate tetrahydrate (320 mg, 2.1 mmol) was
added as a solid to a stirred solution of (2R)-3-[4'-(2-
benzylbenzofuran-3-yl)biphen-4-ylmethylsulfanyl] -2-tert-
butoxycarbonylamino-propionic acid (440 mg, 0.74 mmol) in
acetic acid (10 mL) at 40°C. This solution was stirred at 40°C
for 2 hours (HPLC control) and then diluted with ethyl acetate

(50 mL), washed with water, brine (2x), dried over anhydrous
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MHz) b 7.74 (2H d, J = OHz, Ar-H), 7.48 - 7.62 (6H,

m Ar 15 H), 7.30 - 7.42 (6H m Ar-H), 7.22 (8H m
wonedH)99B190 (1H, d, J = 8 Hz, NH), 4.88 (1H, PdT/U32004/813700
Hz, CHN), 4.18 (2H, s, ; PhC%Q) , 3.76 (2H, s,

MBB@'Q@:L1te§e@6a£&|‘&ox§’cen1crat%dl'|§n GHREHN) Pxﬁsilfn.le@kg@oﬁ/ &f the
cal cd for C38H31N0O4S 597.732, found 599 (M-
pEggﬁgﬁEpyrﬁlash column chromatography, using 15% methanol in

méglﬁ%lgnﬂkqméﬂ@%t ybagi N0 3; [4 rdrd=benzy! Q%f@fwn@au%a as a

hen- 4- nethyl-sulfany - propioni c acid.
e SOlld (426 mg, 92%): mp. 202-203°C. Rf 0.40 (20/ methanol

2R Phen acetyl b i of,ugan
55 %?% |6%enh2 yb %ﬂ;ﬂ&bﬁphnylégbr%%?gh? Zéctzd58 §§H d
Jp&eaﬂmeduaanqrdlng t(oH{ he, nel kodHaesarihpd 76 Ex@Hp| @, Ar-
#ot 7 ebbolfil ngtrca BodyF Condla. 7 Hho el | B domgbund 7 P
dl,S@Lﬁt@fi—Iz’a,S A%_mh: te.s8l :(qm }f:: s??Nﬁ8C(4 R =219 25 howe) ,
met hanol in dic ronet ha "H N CDClS 300, 30
Angd) (807 B ERCHEED. (4ol 1 483(?1% /ﬂ'dzl—l)J =
5Z?§Elegﬁd%¥>\N@ ag0§3992%§1JPG§h@$2@OﬂéOl@ﬁﬁﬁhm”7 4037 (9H,

m i _

SeldtBuYi -ES.LISTL@MSI-E/ Zcﬂﬂﬂcd PO G@ﬁcizé? f?§16% 626
2y +s, PhCH2CO 3.62 (2H, s, PhCH2S), 2.92 (2H m

CH2CHN); ESI-LCMs e/ z cal cd for C39H33NO4S 611. 759,
found 613 (MtH) }. 5 Exanple 72

Ekipr&-d93- Phenyl propi onoyl am no- 3-[4' -

benzyl benzof uran- 3-y1) bi phen- 4-yl net hyl sul f anyl ro
Ion|Z2RkKMQ$th02 Am¥no p[4’-(2 %enzylZenzofurg;];l Prop

lbnia 2-
Yﬁiﬁ%@%%iﬁg3?%?§%®%93?$§?%$£ﬁ?{F}O?ﬁ%§h§%sulfanyl]} prop

ionic acid was prepared according to the nethod

descéwgfprop|5§an6|§9 §§ fkﬁéummdﬁ Hééngdded dropwise to a

3-ph i'c acid as the 15 correspondlng
starpes y#oletaeind oL THERY tM¢tdhlorfpdydnd (Rakenzylbenzofuran-3-

yv1l)biphen-4-ylmethylsulfanyl] -2-tert-butoxy-carbonylamino-
propionate (1.0 g, 1.64 mmol) in anhydrous methylene chloride
(10 mL) . The reaction was stirred for 30 mins. and then
poured into 1IN sodium bicarbonate solution (10 mL), extracted
with ethyl acetate (3 x 10 mL). The combined extract was
washed with water, brine, dried over anhydrous MgSO,, filtered
and concentrated in vacuo. Purification of the product by
flash column chromatography, using 5% methancol in methylene
chloride as eluent, afforded the title compound as a pale
yvellow oil (790 mg, 95%). Rf = 0.50 (5% methanol in
dichloromethane) . 'H NMR (DMSO-d6, 300 MHz) & 7.7 (2H, m, Ar-
H), 7.62 (5H, wm, Ar-H), 7.44 (4H, m, Ar-H), 7.28 (6H, m, Ar-
H), 4.26 (2H, s, PhCH;), 3.80 (2H, s, PhCH;S), 3.74 (3H, s,
OMe), 3.65 (1H, dd, J = 7.5, 5 Hz, CHN), 2.89 (1H, dd, J = 15,
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isolated as a white solid: np. 158-159C. Rf = 0.28

(10% nethanol in dichloronmethane) . 1H NVR (CDCL3,
wOQW4MbZ)71S 7.58 - 7.66 (7H, m Ar-H), 7.48 (1PCTNS2004/013700

Ar-H)y, 7.38 (2H, m Ar-H), 712-7.23(12H, m

5'°1[Iz H)GHP@HN‘? (%Hs73d(1ﬁ d<§ = NB) , 745 76, 2QcHridin) §d Esd -L.oms
CEN) 6 (2H s, PhCH2) , 3,74 (2H s,

ePhcsFlead f’PIQ@s:(I%WOsﬁ] 5@F-I2@-IN fp‘@‘héﬂfc@’”lz‘ 52 (2H, m
CH2CH2CO) ; ESI-LCVS e/ z calcd for C40H35N04S

625. 786, found 626 (MtH) +. Exanple 73 25 (2R) -2- |
Ex@rpBeri ni dazol e-5-carbonyl) amno] -3- [4' - (2-

b f - 3k
ot e  0ti oo 71

yFIﬁimhﬁnxﬁwygm@zbglsggﬁgnygi q;oplonlc acid.
(3H Benzoi m dazol e-5-carbonyl) amno] -3- [4" - (2
benzyl benzof uran- 3-yl ) bi phen- 4-yl net hyl sul f
any| [3R)profeomoy lanthd- vkt pr@pacedy deevr @i Rt ¢ -t he

ygféholg def—gfgme%gyggggf%%]e pr%ZJ g@%gg‘?h& wagé g¥&pared

nzi m dazol e:
acobr@Rppndi necacbbuy| dee:scamhﬂad TheExpmpre cnpdeardodas

u5555 HSH Bt er TRt et or R g R acia. e
t&%@%ﬁ@oﬁ@w@}g&%ﬁtgﬁ ag k:?Hwhdtercle Hzmp NH)38-83368C. RE
(Sres nfL08 T RRo3as e EReArsly | S 1655 200

Mﬁz 38-'7 874%’2}1” aH) . J7v2§hz, 737 (7H, a0 - Ay -4 , (641,68, Ar-
6 (2H s, PhCH2), 3.84

HPhCF-IzS) 7 9142 (EH, mpn ACHDIGHN)- 22 E&H. L‘ENBl(ﬂéﬁ% ) cdl-64 (1H,

for C3 S §3%5757y . f@UNE 6381,
745(2 ?%N?N?Q F?‘ugﬁog%%ny(lg);tr:hgtyl%ar}% EW{’; 4[151@(@@3 8
PhERZy| Beffof(@Hans 3-51qtbiSphed- @6 y( 3ot by Jurf BnyiF] ‘Ei§2é7§i\7

Eggl—ﬁflﬂgcé Fz( Zc_%\q 2B~ &;,ul ATk uss-ppheny l-acekyE3si pdm) +

Example 71
(2R) -2-Phenylacetylamino-3-[4’ - (2-benzylbenzofuran-3-
yl)biphen-4-ylmethyl-sulfanyl] -propionic acid.

SWea¥
s

(2R) -2-Phenylacetylamino-3-[4' - (2-benzylbenzofuran-3-
y1l)biphen-4-ylmethylsulfanyl] -propionic acid was prepared
according to the method described in Example 35, Method A,
using phenylacetic acid as the corresponding carboxylic acid.
The title compound was isolated as a white solid: mp. 77-78°C.
Rf = 0.25 (10% methanol in dichloromethane). *H NMR (CDCls, 300
MHZ) & 7.56 - 7.72 (7H, m, Ar-H), 7.48 (1H, m, Ar-H), 7.20 -
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benzyl benzof ur an- 3-yl ) bi phen- 4-yl met hyl sul f anyl ] - pr opi

onic acid was prepared according to the nethod
wdesorooied i n Exanple 35, Method A, using PCT/US2004/013700

4-fl uorophenyl acetic acid as the correspondi ng
7Cap bexyt | 6 ,aqidy) Thg bétkﬁICQﬁD@UGdW\ﬁﬁ 2%y sl atedias dd,

a white sol'id: mp. 82-84C, R 2015(1O%methanol in
Jdich? oro it h&H) . 1H2NI\/R2}EC[§(21§’1'1C§@)O MHA® 521 4§ - PRCHCO)

75§§ ﬁIzH’s 'ﬁ(hcﬁrsi‘p 2 79242(2(Hle dCHgJCHN 8 t‘éz ﬁémé*)e/z cated
f@II—CasH;BI\@& ts7121Hz759|\,1H)fouznd7él3(§LPfl=rH)<(zTe| = 13 6 Hz

CHN) , 4.18 (2H, s, PhCH2) , 3.62 (2H, s, 30 PhCHZCO)

, 3 .50 (2H, s, PhCHZS) , 2.84 (2H, m CH2CHN) ;

ESI| -Ecw®lee/72 cal cd for C39H32FN04S 629. 749, found 630

(M )l ]21(590 991 -(2-

PCT}_QUS%OOM 1??%8%51?}9 lm 4'LNP)t ?oé%eny% acet yl am no)
be@zy}henzoﬁq;an 3- yl)blphen 4- ylmethylsulfanyl]}—proplonlc

¢3zyl benzof uran- 3-y1) bi phen- 4-yl net hyl sul fanyl ] - pr opi

onf¢ acid. 5 (2R) -2- (3-N trophenyl acetyl am no) -3-

[4 - (2-

benz of ur, | met hyl sul fanyl ] - propi

oni c¥£g)c% {\f/\aP% nglére%ll&bo gm)ﬁ mtgorﬂiihel(%rnet hod
bdﬁsglbémxbﬁuraﬁxaﬁyﬂeblﬁﬁen%kﬁyﬂméthylaslﬁ@nyl]} propionic

3-nitrophenyl acetic a respondi
agéab‘@‘?&lﬁ’%e%agegl a‘fﬁgrgl??e conﬁoﬂnﬁg{EOE Bi%cl SBihEy g le
3an péfhodiA e wwahigds - phenﬂQ&rdgﬁQﬁlcRéc;dOaé.Otmé.O%

nmet hanol _jn dic Ior met han(ir H._N (CDC d300 VHz)
cEEgeRRORdinly RrogRL 0| pot ﬁ)h & AP J°E g,
i8otBtedVadla white8sb2Hi: dnp.l 1%88lHB°CAI'RfH)—, 07 256 (10%

7.62 (6H m Ar-H, 7.48 %H CE‘E 7.36 2H, d,
m@thago}tlnA@u#@orpmgghanq 32 H( FMR {€p 3,A§DPDM B 3Ip 7-58 -

7(%% 51!2 'FBS NH)lso_é I§On(%4'ﬂzr(gl§| g 381%_1'—12 m, 'r H%

728, - B, 233hO|22?S)m 2A90H(2HS ¥ Ul @ H>, 4.76

gg,?'!?%elzmcalecﬁz,f?ﬁlq% ){%\'2(%15 F56Ph31§’§ EO‘#@d (2H, s,

PhCHe3)Ind ¢l .€45-(¢Hr bonylHCaNi noTH(BLCPH' 2 -53 22H, m, CH,CH,CO) ;
EE%&Q%/&O% 1 3oyl b h?s'ih%'}s 4eyh reghylsubfapyl] b pop

Example 73
(2R) -2-[(3H-Benzoimidazole-5-carbonyl) amino] -3-[4’ - (2~
benzylbenzofuran-3-yl)biphen-4-ylmethylsulfanyl] }-propionic

B0y
O HN

acid.
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acid. 25 (2R) -2- [ (1H I ndol e-5-carbonyl) am no] -3-
[4 - (2-

woeonmybmenzof ur an- 3-yl ) bi phen- 4-yl net hyl sul f anpCTiUsproan13700
ionic acid was prepared according to the nethod

desc(iﬁfthﬂ%3%%%@B&glm§§az$@gJyﬂ%a@boﬁ§&Pgmlno -[47-(2-

1H i ndol e-5-carboxylic acid as the correspondlng S
bearpbixghief urEing 3 -YRe biPher- £ORRAFY 1hks £ 30y} kb niced ogd ¢
aél%i%l o &Ja‘jfedrﬁccgﬁ&l%?% t?fe ‘me@hé@ &lggc/ﬁ}lﬂ?i r‘fL"i‘ﬁ@ixample

In dic t hane
351. M@thc@dzms, tws igg @H—bmlmﬂsiafwl(ezﬁ C§rbm<y149c az:lﬁe as the

g%jﬁ'ﬁsg y 111[% %Krz%ﬁg(ﬁﬁi ’1‘%@1<_Z ?4%%" h@@e(&%é%ﬁwa!é)
1@@1}:%220?4/@@;@)5 wiing @qiizmmp 1049\7«@5%651)4/@991?135 (15%
TSRO0 819000, 0o 28, (01 3ng R Doi Sl 3 0.7

lﬁ, é l-ﬁ,_@-ﬂrﬁ-ll\ll\THX 95 .§4H1wd,s,J can (38)) 7 #izzo GHHCHNY s,
LCMVB el z calcd for C40H82N204S 63? 769, found
ST Do o T O S PR

(éﬁ Nit rephenyacetybam nojo -3-7 [3% (78(2m, Ar-H), 4.65 (1H,
benzy [ benzof ur an- 3-y l%ﬁ hen 4- ylnethylsulfanyl] prop
monfaN) act 6 NAFGHS - PRSI0 3(-8/) (2B. &, PhCH.S),"2.94

m(4chlgd}fmph@@ﬂ@@@§yémm)c¢ For] #.m3,M,8:8 637.757, found 638
enzylbenzofuran 3-yl) bi phen- 4- ylnethylsulfanyl] pr opi

(YmHe - acid was prepared according to the method
descri bed in Exanple 35, Method A, using

4-ni trophenyl acetic acid as the 15 correspondi ng

car bBxgmpke &4 d. The title conpound was isolated as

an of t & SQl 470(420%
et hé%o?““? n&dfﬂgﬁﬁ%?gﬁrﬂé?ﬁ%%e%%mg 30?/50 éﬁe 300

biRzylbegz@Mirantl - vd) béphe@-wlm#)hylsulsawn -REopjoaig
ErgdAr H, 7.82 (2H, d, J = 8 Hz, Ar-H), 7.64 (5H m
56 (3H, m Ar-H),

(2R) -2~ (4-Fluorophenylacetylamino) -3-[4' - (2-
benzylbenzofuran-3-yl)biphen-4-ylmethylsulfanyl] -propionic
acid was prepared according to the method described in Example
35, Method A, using 4-fluorophenylacetic acid as the
corresponding carboxylic acid. The title compound was
isolated as a white solid: mp. 82-84°C. Rf = 0.15 (10% methanol
in dichloromethane). 'H NMR (CDCls;, 300 MHz) § 7.48 - 7.62 (7H,
m, Ar-H), 7.42 (1H, 4, J = 8 Hz, Ar-H), 7.12 - 7.28 (11H, m,
Ar-H), 6.94 (3H, m, Ar-H), 6.24 (1H, d, J = 7 Hz, NH), 4.70
(1, 44, J = 13, 6 Hz, CHN), 4.18 (2H, s, PhCH,), 3.62 (2H, s,
PhCH,CO), 3.50 (2H, s, PhCH,S), 2.84 (2H, m, CH,CHN) ; ESI-LCMS
e/z calcd for CisH;,FNO,S 629.749, found 630 (M+H)™.

Example 75
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20 7.31 (6H, m Ar-H), 7.24 (3H m Ar-H), 4.46 (1H,

ddd, J = 13, 8, 5 Hz, CHN), 4.26 (2H, s, PhCH2), 3.77
wWO02b4/09917PhCH2CO), 3.68 (2H, s, PhCH2S), 2. 82p(tids2adn13700
J =13, 5 Hz, CHHCHN), 2.70 (1H, dd, J = 13, 8 Hz,

CHHC M) -a2-@-ﬁ%pﬂéﬁyﬁ@é@@ﬂdﬂﬁn@gblgzwgﬁﬁ 656. 756,

f ound 657 . 25 Exanple 78 )J. L
begzgikq n&@é?9p5ﬁ?h%ﬁ 41y1q§ hy sEéfanyll -propionic
aB¢gzyl benzof ur an- 3-yl ) bi phen-4-yl met hyl sul f anyl ] - pr opi

onic acid. 30 -105 WD 2004/099171 PCT/ US2004/ 013700
(2R) -2- (2-Nitrophenyl acetylamno) -3- [4" - (2

benZYmefb’%%ﬂ%z%p}ﬁlewwé@{yﬁmh@tByl[§ult@nyl ] - propi
onic acid was prepared according to the nethod

bangrtperab furamcdnpllébigBen MetHE@tAY lagi Agnyl]l -propionic
22181 FLonheny.a ge%jc‘ao@am as, R Re %aea@g@%mi in Example

car boxyli'c "aci he titfe corrpoun I sol at ed.
3&n BéthavhiA,e wdnigd 3 -nprra@eemydBCetRE acd 72s (2090

| t

e SRSl d‘*ﬁ%ﬁog"%%? feQe). id PR ECBBR O WG _
ikl ated F@s ah &Zf( WH,lted$O:Uld= &PHZ 10AI“19'|?0C 7P@4 (@5H=|O (10%
g]Zh ! 7,52 g\b iFS b J =9
m :‘1510 7113011@5% rlchme aq;ﬁ HZNM?‘S 3, ’&IO |_6/1H24 %d% 17
(@dH £ mg CHN wPh@HRY)) , 3896 (2H, 9d,PoCEH2€0) 3 ,ul, 6&-u)

(2H, dd J = 16, 12 HZ, PhCH25) 2. 85 (1H dd, J = 16
7560 (2HCHHCHR, 82870 RIHD dd 55 = 76627 (68, oHdery), 7-48
(EIBLF#?\@Q{)ZEX 7C@|6CQ2ﬁ0de39|‘BZi\|¥&63A§5ﬁ) 75{5,2i aund 3657 71,
mg 2Ry =L ( £ I—T)Fdr(éﬁypﬁem?l acttiA-adino) 438p4(1fp.dd, J = 13, 6

gﬁngﬁﬁggn@%ur@@r?» 5y 139@1@ en34vxl mei hyvd suHanyb] ; ps o (2m,
| I
s, PhCE;S) 2.90 (2H, d, J = 6 Hz, Cg;CHN) ESI-LCMS e/z calcd

for C;oH3oN,06S 656.756, found 657 (M+H)*.

Example 76
(2R) -2-[(1H-Indole-5-carbonyl)amino] -3-[4"-(2-
benzylbenzofuran-3-yl)biphen-4-ylmethylsulfanyl] }-propionic

acid.

(2R) -2- [ (1H-Indole-5-carbonyl)aminol -3-[4'-(2-
benzylbenzofuran-3-yl)biphen-4-ylmethylsulfanyl] }-propionic
acid was prepared according to the method described in Example
35, Method A, using 1lH-indole-5-carboxylic acid as the
corresponding carboxylic acid. The title compound was
isolated as a white solid: mp. 181-182°C. Rf = 0.40 (20%
methanol in dichloromethane). 'H NMR (DMSO-d6, 300 MHz) & 11.36
(2H, br &, OH, NH), 8.16 (2H, s, Ar-H), 7.78 (2H, d, J = 8
Hz, Ar-H), 7.54 - 7.66 (7H, m, Ar-H), 7.40 (4H, m, Ar-H), 7.18
- 7.36 (6H, m, Ar-H), 6.54 (1lH, br s, Ar-H), 4.45 (1H, m,
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(2R) - 2- (4- Hydr oxyphenyl acet yl ami no) - 3-[4' - (2-
benzyl benzof uran- 3-yl ) bi phen- 4-yl net hyl sul f anyl ] - pr opi

woni@/0vaici d was prepared according to the met hedT/Uus2004/013700

descri bed in Exanple 35, Method A, using

cﬁmmédnozé/pmﬂylsacwcﬁzﬁmﬂ S (bhe 2§, corLespondi ng
carboxylic acid. The title compound was i sol ated as a

PRRHLR fso°’I i%4: (AP, d448-349CG3.RP H20. BEHEEO2 it HadRoel dfn J =
I

1(@' C!? ﬁéO'@iﬁ_{)@ibﬁﬁ) ES'T' HWS(%?&%@& %IZ%Q AU!F'&ILI_BI\@ogs 3%36.769,

found 638 J(M+H)E - Hz, NH) 7.62 (5H, m Ar-H), 7.56 (1H,

d, J =7 Hz, Ar-H), 30 7.30 (6H m Ar-H), 7.22 (3H

m Ar-H), 7.18 (2H, d, J =8 Hz, -106 V\D2004/099171
PCT/ Bemks 0173700 Ar-H), 667(1H d, J =
6 1H, '3.73
(2HH)(5R)4 7o ?itr%%%%gt@etﬁsé%?? d - 335' = 13 He,
bléh@}%m)zqfl&areﬁi -AMbiphephiig)ethyl 588 fanyll mrrommmc
aé% 5 Hz, CHHCHN), 2.76 (1H, dd, J = 13, 7 Hz,
ﬁCHN); ESI-LCVM5S 5 e/z calcd for C39H33NCBS 627. 758,
found 628 (MtH) +. s
(2R) - 2- Acetyl ami no @a- zof ur gn- 3-yl ) bi ph
en- 4-yl net hyl sul f anyl ) o aci.
(2R) - 2- Acet yl ami no- 34" -benzyl bego yr aoH 3-yl') bi ph
en- 4-yl met hyl sul fanyl p- propi oni acid was prepared
according to the ng Sy I'n Exanmpl e 35,
Met hod B, using ace chloride™as the correspondi ng
acyl ati ng reagent. e title 15 corrpound was i sol ated
as a(Mlt%— S@JNictrOmﬂ)lenY%GQB@@mino =3-0460(220%
bﬁﬁ%¥ esz%gldlc 19§§£Hgﬂe y%ﬁgﬁﬁngyﬁg%§§ifﬁpré%lonlc
aAndkmas7pf§paﬁéﬂﬂad¢ord1ng8t¢tthdﬂﬁhth$d4de$2rﬂb¢d in Example
- 7 (5H 7.24 4. 26
B?EFF%E%O nlgk%gh? acéélfoan%é}agggh%
c@]rh:lesﬁdndﬂng: Cﬁbc&yﬂﬂp EHHCHN)The? t62 1€l Eomddund was 13
CH3CO),; Iz calcd, o
PEL A S bR RS T AR 5RO T S0 FORED & a4 0a 120
methanol in dichloromethane). 'H NMR (DMSO-d6, 300 MHz) & 8.68

(1H, d, J = 8 Hz, NH), 8.16 (2H, d, J = 9 Hz, Ar-H), 7.82 (2H,
d, J = 8 Hz, Ar-H), 7.64 (5H, m, Ar-H), 7.56 (3H, m, Ar-H),
7.31 (6H, m, Ar-H), 7.24 (3H, m, Ar-H), 4.46 (1H, ddd, J = 13,
8, 5 Hz, CHN), 4.26 (2H, s, PhCH;), 3.77 (2H, s, PhCﬁgCO), 3.68
(2H, s, PhCH,S), 2.82 (1H, dd, J = 13, 5 Hz, CHHCHN), 2.70 (1H,
dd, J = 13, 8 Hz, CHHCHN); ESI-LCMS e/z calcd for CagHaN;068
656.756, found 657 (M+H)*.

Example 78
(2R) -2- (2-Nitrophenylacetylamino) -3-[4"-(2-
benzylbenzofuran-3-yl)biphen-4-ylmethylsulfanyl] -propionic

acid.
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25 (2R) -2- (4-Methoxyphenyl acetylamno) -3- [4" - (2-
benzyl benzof uran- 3-yl ) bi phen- 4-yl net hyl sul f anyl ] - pr opi
woni@/vaicid. (2R) -2- (4- Met hoxyphenyl acet yl anPao)us24/013700

[4 - (2 30
benzy} penzoflhat:3ekLibi phen tntkapL By (sul {21 ] - pr op
onic acid prepared according to the nethod

béegtzlbm@ﬂwa@@n‘wﬂébl@sﬂM;twt)&yla’s}ilﬁ@nyl] -propionic
aélge&gg IS éﬁ%%%b?d@ﬁ?qx?%ﬁkb%etﬁgﬁrQé@&f@%é&’1n Example

car boxyl he titte conpound was 1solated as a
3¢hi Hetlsod iAd: uging59- 6®®Omewl@%l€29%ﬁe@ﬁa¢m -107

s SEEUPBTACILEORpraTgR, ol clhssons e

iNB) atdd 8ds (@Hofd -white 8splrid AmrH) 187- @m‘(é—;HRfm- Ar57l31)

5H, 20 5H 3

wREBRROT o A5 PTARe Ry A YR SRIoL Senddh) “Hz% 516
(€&H, as, in"@'“ﬂ:ﬁo) NH)D B 51 (JZPH s, JPhCBI2§)z, , A3-168, (73&82 (2H,
s, Ok 84 (1H, 'dd," J = 13 72'\9{
41/, =d H?J' 2rrl) 7 7h54 CRRIOHN) Aé‘sﬁ LcR/rsSzei cdic

10 +f.eB @1@"‘3&3'\@55 @43-1278Ar frpund. 43 afdyi) +Ar5¥)aﬁp'} 82482(3}1 m,
10 (2R)-2-(4- Anlnophenylacet | am no) - 3- [ &
AgeHry| beh ofiam 3 5N) bi BA %‘?54 y ?rét ﬁ%{su?rff MHERCBL opt - 08
<?§!, Cdd?gdr ?—5 (2Rh 2 &z, ($néggropheny! acef ydamne) 1s3- 5 uz,

CHEREY) behz b ufldh- 9y| ¥br phen-4-HA mEERFREUF { BRY TGS Gz
Sl fgf &, Ma%, 5983%395@0%19{&1955t70 (ig) ret hod
escribed Tn Exarrp e 5, hod A, using
15 4- am nophenyl aceti c aci d as the correspondi ng
car bg;gg,{n -afd d. The title conpound was isolated as a
pal e ow sol i d: nmp. 170-172C. Rf = 0.50 (20% 20
nethéﬁ@) - 2 n(4iBvdroryprbehuhed e tylldminR) ¢ BVEE. 62 - 300

b%rlﬁ'é&l}ge% %é.uﬁﬁ'ﬁ Pﬁq') ﬁéﬁnﬁeg- Z,1 th@lsuif@ﬁ 136"1‘:»7 Pionic

a28, d, J = 8 Hz, Ar-H), 684(2Hd J: Hz, Ar-H),
6.48 (2H, d, J =8 Hz, Ar-H), 4.26 (2H s, PhCH2) ,
4.16 (1H, m CHN), 13 Hz, PhCHHCO),
25 3.68 (1H, d, J
PhCH2S), 2. 89

20
(2R) -2- (4-Hydroxyphenylacetylamino) -3-[4' - (2~
benzylbenzofuran-3-yl)biphen-4-ylmethylsulfanyl] -propionic
acid was prepared according to the method described in Example
35, Method A, using 4-hydroxyphenylacetic acid as the
25 corresponding carboxylic acid. The title compound was

isolated as a white solid: mp. 148-149°C. Rf = 0.60 (20%

methanol in dichloromethane). 'H NMR (DMSO-dé, 300 MHz) 8 9.30
(1H, br s, OH), 7.82 (2H, d, J = 8 Hz, Ar-H), 7.70 (1H, 4, J =
8 Hz, NH), 7.62 (5H, m, Ar-H), 7.56 (1H, d, J = 7 Hz, Ar-H),
30 7.30 (6H, m, Ar-H), 7.22 (3H, m, Ar-H), 7.18 (2H, 4, J = 8 Hz,
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(1H, dd, J = 13, 5 Hz, CHHCHN), 2.76 (1H, dd, J = 13,
7 Hz, CHHCHN) ; ESI-LCVS e/z calcd for C39H34N204S
w6260409%,71f ound 627 (MtH)+. 30 Exanple 83 PCT/US2004/013700
(2R)-3-[4" - (2- Benzyl benzof ur an- 3-yl ) bi phen- 4-
aylapt hyl sul fanyld, - 2- ees hexy -ard)gnyl. asi nopy opj ord,), 4.18

acid. - 108 V\D 2004/ 099171 PCT/ US2004/ 013700 \ | 0.0
(LENHROFEN)g 3.73 (2H, 4, J = 13 Hz, PhCHHCO), 3.66 (I1H, d, J
~(28) g3; [ﬂlcm?co@ené)’bbe%@fqﬁaﬁr&mb)bl@*‘@m (EL*H ad, J = 13,
yi met hyl sul fanyl’] - 2- et hoxycar bonyl - am no ionic

S5alkd GRHCHYDrepar’éd (3Bcofdi nf 1 d3thd Het hedHe@r jHrda LCMS
ZE tgﬁﬁé@ £o3%,,2,.¥61d@d 7By s ST Aguietddd  @fkor of or mat e

e corresponding acylating reagent. The title
conmpound was isolated as a white solid: Rf = 0.20

(10% lpg@oé in dichloronmethane). ''"H NVR (DMSO d6,
300%}?—%‘ 7.84 (2H, d, J = 9Hz, Ar-H), 7.68 (2H, d,

J = opR)- NAdgtyl'ﬁn@m(SHHm(Zécrhelﬂ)zylbeniomwnnﬁ yj.)biphen-

2 7.20 (2H, d, J
4'%‘“?&&’% ﬁanﬁi gé?%—f‘ms%h%m 4.18 (1I(—| m
3.79 (2H s, PhCH2S), 3.55 (3H, s, 2. 86
lH
( LRI ST S ?@P%%%‘S%&%Y“ﬁpmn'
45§1m663y1éunﬁuiy551prbblonﬂ5 dodahplae 8¢epared according to
2R -3-[ 4' l.Lb f h
tg?len%?ﬁ}#@u acrfy% %% ?gg%ﬁ? ox;/l‘)’ %axlb%%yﬁaﬁf n% I(lj%iaocrﬁtg 1
caQ'bﬁ:LdQOasé 2B)e -@rredbond{2g %I}ﬂysltb.@gzméagan’ES yie title
n- 4-
Cﬂ“ Pﬂ@l‘%ﬁf]agrﬂﬁa]teﬁl PEoBUIRLSE SRSy MRni hdbi bift oni B

oaebd (»es m@fiepariednaagohlbngudihars .mel hak desmso-ded 300
in Exanple 35, Method B, using isobutyl chlorofor rrat e
MHE) t Pe Eotx e@Fonding = atyiat iAfgH eadeht . (Fhe % tAreH) , 7.56

Gampgung was i sohgted,agoapal €, ar-m), 7.31 (5H, m, Ar-H),
7.24 (34, m, Ar-H), 4.26 (3H, m, CHN + PhCH;), 3.77 (2H, s,
PhCH,S), 2.82 (1H, dd, J = 13, 5 Hz, CHHCHN), 2.69 (1H, dd, J =
13, 8 Hz, CHHCHN), 1.85 (3H, s, CH;CO); ESI-LCMS e/z calcd for
Ca3HaoNO,S 536.661, found 537 (M+H)*.

Example 81
(2R) -2~ (4-Methoxyphenylacetylamino) -3-[4" - (2~
benzylbenzofuran-3-yl)biphen-4-ylmethylsulfanyl] -propionic

acid.

(2R) -2- (4-Methoxyphenylacetylamino) -3-[4' - (2~
benzylbenzofuran-3-yl)biphen-4-ylmethylsulfanyl] -propionic
acid was prepared according to the method described in Example
35, Method A, using 4-methoxyphenylacetic acid as the
corregponding carboxylic acid. The title compound was

isolated as a white solid: mp. 59-60°C. Rf = 0.75 (20% methanol
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25 yellow solid: Rf = 0.30 (10% net hanol in

di chl oronethane). "H NWR (DVMSO-d6, 300 MHz) 5 7.82
wO02b4/0d917d = 9Hz, Ar-H), 7.72 (2H, d, J = 9HzpPCAUSEH04/013700

7.64 (4H m Ar-H), 7.49 (1H, d, J = 8 Hz, NH), 7.40

ézggcﬁ&??h$séﬂaﬁe AWié?%%? (§ﬁ8655% Dﬁh% 18% 24 (%ﬁ} d, J

=g WEN)NH) 3. 77%4( ZEJH sd, RhGHXSHzZ, MGH)(ZF—I,Gm @CH’Z@ Ar-H),

2,82 H, 10 V\DZ 4, 099171 PCTAUS2004 dy

1538 4t P i D 2o LA A 5 215y Ty A

4(Eigli|lek-I[\ﬂ o, 8}111\()1:-|Adm7 CHMB@ SH}hcm (83;776:0 f-s7 th,ﬂﬂzco ,
- , 617:

3CHh k@ﬂ R %g)%gﬁ%, §8<{;8 B0 BNRBR, P (12und 6375 15

5(%8) %{%E;élzil\lf§2-28$rszyhhena@fuIa=n-13;-,yI7) BzpheHHEHN) ; ESI-LCMS
met hyl sul fanyl ]-2 hol i pe car.bo am noj

S ogrbtp AL LSl S Re B A N

(2- Benzyl benzof ur an- 3- yI) bi phen- 4-

yl met hyl sul fanyl ] - 2-[ ( nor phol i ne- 4- car bonyl ) am no] pr op
ExgmPte 82id was prepared according to the nethod

descyippoh i m@&ambﬁenﬁﬁacé\@jm&,) -gsi[ag- (2-

4- m)rghol i nyl car bon ¥ chloride as_ the correspondl n
bgagy b erer FEfedr Y1 ThérheR 1 & WARIOYAG whdany s TRIARKS
afgqgan off-white solid: Rf = 0.10 (10% net hanol in

di chl oronmet hane). 1H NMR ( DMSO- d6, 300 I\/Hz) 8 7.84

(2H, d, J = 9Hz, Ar-H), 7.78 (2H, d, J 9Hz, Ar-H),

7.64, Al . 3 5o
(5H, éﬁﬁz%%?@fgh(%ﬁ?g#@ﬁaﬂn& 2" %'Z Hi:[ o
bty ldengoBigara - ymmiphe@m(ﬂmeqhylpﬁéﬁ@nz Jqp@m)omc

?iégwégqo é&ﬁ&%gl% dg%é Ztcg 41:'_111cja A met%%’g@%rlbe’%d 3h Example

(1H
36HHTER)OA 2A,7315(mg Addmingpkeryd ac® thir, aCHEGHN) the

ERleb@bupls sphedher CINBANANS, 905c2Doul 2 1R
ic2Rpe8a[ s - 42985@1mlﬂewza®ljx@nr®yll)7@| @ﬁéncﬂf-Rf = 0.50 (20%

Imsthlsul 3, 3-diyl d ro
wheranoy ofg S GHdporiech3nghn T Bk, SPiSaro% b fRne 4 7 o1
(34, yaneirhél'ﬂﬁzf amH-2-7.64 (6H, m, Ar-H), 7.52 (1H, m, NH),
(3 di met hyl - ureldo) pro |on|c aci d_was

.30 (7H m, Ar-H), J = 8 Hz, Ar-H), 6.84 (2H,
d, J = 8 Hz, Ar-H), 6.48 (2H, 4, J = 8 Hz, Ar-H), 4.26 (2H, s,
PhCH,), 4.16 (1H, m, CHN), 3.72 (1H, 4, J = 13 Hz, PhCHHCO),
3.68 (1H, d, J = 13 Hz, PhCHHCO), 3.28 (2H, s, PhCH,S), 2.89
(1H, dd, J = 13, 5 Hz, CHHCHN), 2.76 (1H, dd, J = 13, 7 Hz,
CHHCHN) ; ESI-LCMS e/z calcd for CisHiN,04S 626.774, found 627
(M+H)*.

Example 83

(2R) -3-[4" - (2-Benzylbenzofuran-3-yl)biphen-4-

ylmethylsulfanyl] -2-methoxy-carbonylaminopropionic acid.
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prepared according to the nmethod described in Exanpl e
35, Method B, using N, N-D nethyl carbanoyl chloride as
woOhen4/00m171 espondi ng acyl ati ng reagent. The ti tPeT/US2004/013700
conpound was isolated as a pale yell ow waxy solid: Rf
0.10 (10% et han -110 WO 2004/ 099171
PCT/USZOO4/0137OO ethane). 1H NWR
(DVBO-d6, 300 MHz) =-9HzO Ar-H),
7.76 (2H, m Ar-H), i m o A-g), 742 (24, d,
m Ar-H, 730(4HmArH) 7.22 (3HNH, QH = 8 Hz,
Ar-H , 6.48 (1H, d=f = 8 Hz, NH) 04.26 (3H, m
PhCH2 + CHN) , 5 3 (2H, s, PhCH2S) , 3.18 (2H, m
CH2CHN), 2.80 (6H, ST NMme2) ; ESI-LCVS e/ z calcd for
C34F$2ﬁ&xhﬁid56422@3n2§Dbéﬁhéﬁﬂide@ Hﬂ Biph&xanpl e 87
(2-Benzyl benzof uran- 3 phen-4- 10

§f‘“ﬁ€?ﬁ%ﬁ“§tﬁ"’frﬁ’ﬁ§l P BB T R A B‘B‘ﬁ?PQ‘ﬁPﬂb‘b‘ﬁfbﬁlﬁﬁ% was
p@epgred (a?c%)ordang{ 4o tné2nEatwy|Rerzebulain Seydnple 35,

en-4
M9F§@@ W1 st imenWerhel heRZ9F 5 e4eh By FBfT ABHFOTRBWLET
aeg;ngtw?@ rdURRRT e4naceof th Nt uhhe wast nglg@é&ra%dwmte
15 Met hod B, using benzyl chl orof gr mat e

saéltiheRngm r%gﬁodéuoﬁgmeé%w%ﬂt iy dlehgenpmeheng) ¢ '8 NMR

B Y0 Rtk Ror o i ofomehaney? T Hwr 28 (22

a( DI\ASO:dﬁ{z 300--biz) 7beT. 88H ( 2, 2d-HY, —79&-Iz (2 - K, J7=58Hz,

A/_Rr“-zﬁ;, 6326 g}[’]20“‘7 ?% J(*\Iio‘iﬁI 470/3&’2 '7 24‘7(3%%&Z pr=H)

482Bt(2ﬁi -4)) ,pHEHO6 , (Zbgssgu%g@HZhHN 4h§£é92bhgﬁ§stGHﬁhs
1H, H s P 5 (1H
g5 $ iy ey, DERRCH, B3 L1k an. T Ligdag .6
(i, @eh‘lJ-lQHl\l) 13, ES| Hh%ﬁé}mwalm EQMSCB%B&\DCEGS for

627 758, found 628: Mt H}, 25 Exanple 88
CeaélmaNoaS[Zﬂ(@GCBerﬁﬂHnﬁeﬁ%éfu an- 3-yl ) bi phen- 4-
yInEthyIsquanyI] 2- (4-met hyl - 3-ni trobenzenesul f onyl am
|no) flonlc acid. 30

xamp

(2R) -3-[4' - (2-Benzylbenzofuran~3-yl)biphen-4-

vimethylsulfanyl] -2-isobutoxy-carbonylaminopropionic acid.

(2R) -3-[4' - (2-Benzylbenzofuran-3-yl)biphen-4-
ylmethylsulfanyl] -2-iscobutoxy-carbonylaminopropionic acid was
prepared according to the method described in Example 35,
Method B, using isobutyl chloroformate as the corresponding
acylating reagent. The title compound was isolated as a pale

yellow solid: Rf = 0.30 (10% methanol in dichloromethane). 'H

NMR (DMSO-dé6, 300 MHz) 8 7.82 (2H, d, J = 9Hz, Ar-H), 7.72

(2H, d, J = 9Hz, Ar-H), 7.64 (4H, m, Ar-H), 7.49 (1H, d, J =

8 Hz, NH), 7.40 (2H, 4, J = 9Hz, Ar-H), 7.31 (5H, m, Ar-H),

7.24 (2H, d, J = 8 Hz, Ar-H), 4.26 (2H, s, PhCH2), 4.18 (1H,

m, CHN), 3.79 (2H, s, PhCH,S), 3.66 (2H, m, OCH,), 2.82 (1H,
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(2R)-3-[4' - (2- Benzyl benzof ur an- 3-yl ) bi phen- 4-

yl met hyl sul fanyl ] - 2- (4- met hyl - 3-ni tr obenzenesul f onyl am
wonoepM/09pI7opi oni ¢ acid was prepared accordi ng tecThs2004/013700

met hod described in Exanple 35, Method B, using

o, Bt byi 3 3-Nigy obenzanesub fonylie, 154, WO 2004/ 0991
PCT/ US2004/ 013700~ chl ori de as the correspond
CHEGHML i nb- $agéht m TREME & - 8dodBBund whs i S(ﬁzgt'egsasLCMS

e?z"\’@bﬁ@dsﬂgf ¢, Ring. D543 .610% somidanel. M+ Na)*
di chl or onet hane)”. 1H NMR'(CDC13, 300 MHz) 8 8.56 (1H,

s, Ar-H), 799(1H d, J:9Hz Ar-H), 7.58 - 7.75

(7H E§a1;7;§)1£\rg , 7.42 (2H, m Ar- H), 7 36 (2H, m
21-7.36 (7H, m Ar-H), 4.2 £3H,mPhCH2+
CHN) (213> 82 [9H, (%Bepﬁmgyzof%% 3-21y) bapherotHN) |

yég%?g%géhlfén %%hoké%@%fﬁéL4ﬁﬂdy3659ﬁégﬁ?ﬁéﬁ%@ﬁﬂl@%&c

foun 693 Exanpl e
agi@hl or o- 4, 6-di phenyl pyrimidine. YYONN C A
m xture of 2,4,6-trichloropyrimdine, 2.76g (15.0
mmol ), phenyl boronic acid, 3.66g (30.0 nmol),
Pd(CM@BQ 3 8bivy (21BefBy3Bempefyran-Bi-phebybpansphi ne,
7 I
e e T
aEddthesspiepaan\mmgoaddag 26 ntheo fmed ho dqscrmbmthn Example

he on n1xture Wwas, I or 2 e
3;% xfdusg éva + SB61°8d H BOF hOf%ré}prcea%gO& & an%g}flﬁzut & e
dsirtrb s 6AdI n@ hatikylingc etagent ThEheorganiec cbayeundasms
i hed with wat sat. .. a ed ) .
%&Pﬁ@Fe9h%S§H?JP§%ﬁmﬁ§§ Sggﬁéegﬁfgtedqg ﬁebres % é)& 4n
dieenyebatihsed V\ﬂlﬁhNtﬁzzgvM'ﬁjltd%ne3oblMﬁ& ty 7af8f40r(dHt h@ J =
desired product in 1.64g (41% as a pal e yeI | ow

%3l i 8r-HH NMR § CBEL3Y . 8J15- BHa2 AamH)4HY - 648 (6, (&, AHHF) -
23272 7ap q(ﬁbH@H) ArEﬁ?”p47e32905[H4 m, Ar-H) K& 7.26 (2H, d,
(4 6By phehyl pyrim'din-2-yl) henyl]net Ranol

= 8 Hz, Ar-H), 6.82 (1H, d, J = 8 Hz, NH), 4.30 (3H, m, PhCH,
+ CHN), 3.79 (2H, s, PhCH,S), 3.52 (4H, m, CH,OCH;), 3.31 (4H,
m, CH,NCH,), 2.82 (1H, dd, J = 13, 5 Hz, CHHCHN), 2.73 (1H, d4d,
J = 13, 8 Hz, CHHCHN); ESI-LCMS e/z calcd for CssHseN;0sS

606.740, found 607: (M+ H)™ .

Example 86
(2R) -3-[4’ - (2-Benzylbenzofuran-3-yl)biphen-4-
ylmethylsulfanyl] -2- (3,3-dimethyl-ureido) -propionic acid.

(2R) -3-[4’ - (2-Benzylbenzofuran-3-y1l)biphen-4-
ylmethylsulfanyl] -2- (3,3-dimethyl-ureido) -propionic acid was
prepared according to the method described in Example 35,
Method B, using N,N-Dimethylcarbamoyl chloride as the
corresponding acylating reagent. The title compound was

isolated as a pale yellow waxy solid: Rf = 0.10 (10% methanol
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-112 WD 2004/ 099171 PCT/ US2004/ 013700 A m xture of
2-chl or o- 4, 6-di phenyl pryim dine, 0.79g (2.96 nmmol),

wo-2(dwods1oxyl met hyl ) phenyl boroni c acid, 0.45g (RC9@S2004/013700

mml) Pd(PPh3) 4, 342ng (0.296 mmol ), in 2 nmL of

I e e P A R e S i

=498k amr-MNa2003s The, reackt-¢h) mxwadr d4tef huxed-Hor 7180

Gha B e St e n 200 0t i1 “Hedvas 8 2k Forgan ¢ © B2

alrayer &vass V\(ashedl witt A patier ,NIBat 4.ag. ( BHCI m, aBHCHr kedHdN) ,

Aft t he sol ution was r.a he
rg/g 84 Pﬁz%%:ry%tjaﬁl %d%ﬁh&@ 2H§§t éﬁ% (% ﬁMeZ i
EBO- acf:mr@l/zt heldesibedc, prodogd 561 .00380:638) 568 @+ H)*
yellow solid. "H NWVR (DMSO-d6) 8.72 (d, 2H, J =
9.0Hz), 8.52-8.47 (m 4H), 8.45 (s, 1H), 7.64-7.57
(m B:I:ampldem(d 2H, J = 6.7Hz), 4.37 (t, 1H, J =
6. 7THz Exanmpl e 91 l\/bt hanesul fonlﬁ el i d
4- (4f h‘%nh%‘nyﬁﬁy??ﬂﬂﬂ’r‘he%z Yrafsizyl) PiRkeR-4N | N\
@h uiféﬁylﬁ0229e£E§I$k§JdeHUhyhémlﬁéproplonlc acid.
6 di phenyl pyri m di n-2-yl) phenyl ] met hanol, 0.38g
(1.11 mol ), triethylamne, 0.34nL (2.45 rmol) and
6nL @b pef hyl-ene - ghh oy klen WosGe0hed 1§ Bifhdn-4l a
i ce-wat er bath. Methanesul fonyl chloride, 0.10nL (1.23
vaneEhy bisl fedadd érbﬁW%@W@Wﬁ&ﬂé@oPW@@l%ﬁcéﬁ was
p§g?5£§&i ;&d‘ﬁln he gt R Grethiy SRl BRgWAS BugRoheds,
h 20nL of er and diluted with 20niL of ethyl
Mathodat R, W%lb@aﬁb’é tlaleirofgiEna bfga dhedhai @Wwdlng
an r r i,QN
B o e s
WEtLCAcscbbpi arkE € 102§%Ot 61 &% froytchanied de-sdlt@ul@r@mrdxamerh

%gMSO—d6, 300 MHz) 6 7.84 (2H, d, J = 9Hz, Ar-H), 7.58 -

g

7.75 (6H, m, Ar-H, NH), 7.40 (2H, 4, J = 8 Hz, Ar-H), 7.26 -
7.36 (10H, m, Ar-H), 7.24 (3H, d, J = 8 Hz, Ar-H), 5.06 (2H,
s, OCEz), 4.26 (2H, s, PhCH;), 4.18 (1H, m, CHN), 3.82 (2H, s,
PhCH,S), 2.85 (1H, dd, J = 13, 5 Hz, CEHCHN), 2.73 (1H, d4dd4, J
13, 8 Hz, CHHCHN); ESI-LCMS e/z calcd for C3oH33NOsS 627.758,
found 628: (M+ H)*.

Example 88
(2R) -3-[4’ - (2-Benzylbenzofuran-3-yl)biphen-4-
vimethylsulfanyl] -2- (4-methyl-3-nitrobenzenesulfonylamino) -

propionic acid.

(2R) -3-[4' - (2-Benzylbenzofuran-3-yl)biphen-4-
ylmethylsulfanyl] -2- (4-methyl-3-nitrobenzenesulfonylamino) -
propionic acid was prepared according to the method described

in Example 35, Method B, using 4-methyl-3-nitrobenzenesulfonyl
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30 (95% as a yellow solid. ""H NWR (DMSO-d6) 8.77 (d,
2H, J = -113 WO 2004/099171 PCT/ US2004/ 013700 9.0),
weo 240408941 (m 4H), 8.30 (s, 1H), 7.68-7.61 (nmpC8ids2004/013700
5.37 (s, 2H) , 3.11 (s, 3H) Exanple 92 5
cR1bP1ds BU @R o ze onding acylating reagent. The title-
car bonyl am no- 3- % 6- di phenyl pyrim di n- 2-yl) -
cbennzw%udla’&’amﬁp]lapredpa@n@ ctdied sedtidy| REstef 4 W%t ure

anesyl fonic a (4

mEF By By i FORE b2 en e By L0130 (8 8 ©-5¢
(mapl 3, AN--H)Q (7t.ent {Buf oxycar bomHy), - breyst ev nes rethyls (7H,
ester 0.08 0. 36 i um_car bonat e

0A% 2 ol 9% %&I 1f.‘}rrLA”6T1)”N &e%& méthy Pt o “ﬁa@i’dgﬁ:%s7 36
$HL I ednaty) roqmzuer(pararhurmacf}gr +40ENThes . g0 xtour, es\NthCHz ),
diluted with | OrL. of water and extyac th ,2x5
20P5 el Bl e tAFEY) The o dafirc I'avg}: Ivs\i/éﬁ &/ £R % for
CXRMb, §0KLbR0Bs0 Pf F@thd ldal ,(Msat) * aq. NaHCOB, sat. ag.
NaCl, and dried (MjSO4). After the sol ution was
concentrat ed, the residue was purified by colum
Eg‘cgﬁgﬂgt@graphy (eluted with 7% EtQAc-Heptane) to
afford the desired product in 0.18g (90% as a white
2s6h?-ar°*4+ﬁvmp(hemisyramwr(% 2H, J = 9.0Hz), 8.30 20
8.27 (m 4H), 8.02 (s _AH), 7.61 (m 6H), 7.47
(d, 2H, J = 9.0Hz), = 7. THz) ,
4.63-4.52 (m 1H), 3. ; 6 (s, 3H, 2.93
(dd, 1H, J = 15.7, 6.0Hz), |R.84 (dd, 1H, J = 15.7,
6.7Hz), 1.47 (s, 9H). 25 Ne932tert-Butoxy
car bonyl am no- 3-[ 4- (4, 6-di phenyl pyri m di n-2-yl) -
benzyl sul fanyl ] propionic aci¥. To a sol ution of
2 t ef tm Bk ooy o@a@b@nyLaﬁim&c[p@z(lﬁaaméo 2.76g (15 o

Ehenyl pyrimdin-2-y % ben suI fanyl] - ngo [ ?

hymh%%‘zfléaoroelfsgcz- 1930 PBRE/ of P4 (OAC) 2, g
begéaﬁyéipf Ltrxq@;h@ﬂglgﬁbs@ﬁm@etma@ (0ase agfled LiBABomn of

e solution was stirred for | h at

.OM a
eﬁeﬁﬂr@%n@@mlu CemethEl set gy IPShdSedrfut 8dOP W th AL Gitear
sefiuvater and @ dichiiedoh ovdd sk BBRLAdHEDUS Was Whldo,.

The reaction mixture was refluxed for 24h at 70 °C. The

mixture was cooled to room temperature and diluted with 100mL
ethyl acetate. The organic layer was washed with water, sat.
ag. NaCl, and dried (MgSO,). After the solution was
concentrated, the residue was recrystallized with Et,0-Heptane
(1:3) to afford the desired product in 1.64g (41%) as a pale
yellow solid. H NMR (CDCl;) 8.15-8.12 (m, 4H), 8.02 (s, 1H),
7.57-7.51 {(m, 6H).

Example 90
[4- (4,6-Diphenylpyrimidin-2-yl) ~phenyl]lmethanol.
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WO 2004/ 099171 PCT/ US2004/ 013700 extracted wth

3x30nL portions of diethyl ether. The organic |ayers
woro@/omiThi ned, washed with sat. aq. NaHCO3, satcT/uaeno4/013700

NaCl, dried (MyS04). The solution was concentrated to

the Am{ﬁ% Rrogueh1bho O Jélgil(p'i%" 18% @ﬁl@IﬂiéWfU 7®g (2.96

solid. MP 250 5 C deconp, 09 (1 Et hy Acetate)
mmol b mwvs@yd@)etsysvph%wlbmon&c—agl@) 0 84@ & -26b
m&lgl 5'_Bd ].37}?}1694,; %%r%m 06%6 eréll ((1q) 22|ﬁlL éf tglg’éne and
lﬁLOQIE)metzhaamJ( (S I}I@Iatgd—tQBDQalIlOaSi?leér%O?(lstl% To the

ShiHFs O Gl el 0py ESSEO NP, Sdded, [ O4RE 284cfion

m2xAGL yitdti Noeedt [Féx( 466- i pherfyl. pyThei mixeideywps cooled to

coenzv el Lanyl] eroplonte, ad LAY (PRI ucdt A

ogbﬁilﬂ)ﬁélﬂl\ai[_%)ﬁxf Ria@ radhyl) wbﬁm&wtdﬁst eht . Oa44gNe(@ 34nd dried

o acet stel ne net ester 60

(el - Cachem Lharsolit o SeanGobacte st ik yozgige was

r@Er%%lﬁlm hylchorrpo g rams Stk 1) edo £ IR@Mthe de81red
enperature for 4h. The 20 m xture _was djl uted

Wi t
pmﬁu%fl%& &8%r{d 8t PAct ofF MiTh S%}ém o Mg HWSO de)
gaget age.odhey or@amie)l ay es2 Vs Mmagheduw, t . a2xg0y ) |
portions of : , sat. ag. NaHCQO3, sat. aq. NaCl ,
7aﬁé| ar%dn(rv%m)‘l ABt &7+ t%é sblruti-dHzhmst -37 (t, 1H, T =
ecopgentrated, the residue was purified by colum
chr ohat ography (eluted with 7% 25 Et OAc- Heptane) to
afford the desired product in 90ng (54% as a pale
Eycg}n ow plid. 1H NMR (CDC13) 8.67 (d, 2H, J = 9.3Hz),
-8.25 (m 4H), 8.02 (s, H)761755(m6H)
M?thsn@wlfcmc JiCﬂ-d943I¢I2)6 @E&@r(ydpyrmlthﬁ&jxl) -benzyl
%gz'48l(m 1H), 3.80 (s, 2H), 3.77 (s, 3H), 2.97
§d°1H J = 15.0. 5.3Hz), 2.91 30 (dd, 1H J = 15.7,
6.3Hz), 2.02 (s, 3H). anpl e 95
2-Acetylam no-3-[4-(4,6 phenyl - pyri m di n-2-yl)-
benzyl sul f anyl ] - propi oni c[ acid. -115

A solution of [4-(4,6-diphenylpyrimidin-2-yl) -
phenyl]lmethanol, 0.38g (1.11 mmol), triethylamine, 0.34mL
(2.45 mmol), and émL of methylene chloride was cooled to 0 °C
via ice-water bath. Methanesulfonyl chloride, 0.10mL (1.23
mmol) was added dropwise over 5 minutes. The solution stirred
for 2h at 0 °C. The solution was quenched with 20mL of water
and diluted with 20mL of ethyl acetate. The organic layer was
washed with water, sat. ag. NaCl, and dried (MgSO,). After the
solution was concentrated, the residue was recrystallized with
EtOAc-Heptane (1:2) to afford the desired product in 0.44g

(95%) as a yellow solid. M NMR (DMSO-dg¢) 8.77 (d, 2H, J =
-113-



10

15

20

25

30

WD 2004/ 099171 PCT/ US2004/ 013700 To a solution of
2-acetylmno-3-[4-(4,6

wdizpdia@ayl7pyr i m di n- 2-yl ) - benzyl sul f anyl | - pr opi earasamitd13700
met hyl ester, 90ng (0.18 mmol) in 10nL of

9t @traby@m szlan(n@n‘lH%rj'LsOﬁo bs efthanel ¢was . gdded, sm), 5.37
0 of The solution was stirred for

ISh at) r obnd ¥ eﬂ"ﬁper3é1t)ure The solution was diluted with
| OnL of water and acidified to pH 1-2. The aqueous was
extracted wth 3x30r1L portions of diethyl ether. The
Exeganeco2| ayers were conbi ned, washed with sat. ag.

ZNQQQEBBué@JEy ola?d%?gw §II t@-d(‘l( lwg%}len;bﬁy:?ﬂhialm -yl) -

was concentrate ford the desired product in
bgoayleebignykl puepicaisopfid mFripi3eskes.C, Rf = 0.07
(100% Et hyl Acetate); 1H NVR (CDC13) 8.55 (d, 2H, J =
9.3), 8.20-8.15 (m 4H), 7.93 (s, 1H), 7.52-7.45 (m
6H) , A7magc ik czfl—lMe\th:anQSB fosid Rqid, 41HI4 g§-= 8.0Hz)

5.1 3 8 3.47 2 6
di‘lg%%nﬁw%m%-%- g B§|‘%5‘91 S aq bty oﬁ -
(Ge3)r Bxlt@:éyc(a:bo%bl [L:G:I’s/Bsmszne Graitdxj’lf est@ZSI—QStNBﬂBSLO 36

2 found 484.4 a 6
m&“’%%r‘ ofBS B HERA EE car %%@WL a%l éanll) hyPR@st §pt of N/
diet by ef of manetdey lwad- isodobed zoateond £88ge 36uBe Nt )4h The
4- brono he oron.i 7.18 35,
e BERaTE OLhac (i cho il ¢ TR raghE BRCFRTtahavik
2%60nt. of @lﬂbﬂlﬂ@lce\MeZS hﬁat@ﬂ;atracol&b&lelﬁ aa sl eaghed w:Lth
solution. To the sol uti ded

E T LRI N A A TN e AU Nl R

ahldie api X8 U (e YHS . CORkedlr tithd RIMUteBhewat Wenddttrated, the
diluted with 300nL ethyl acetate. The organl c. | %

ayer
rgd TUGREHS P oSk SHORDLIER TG LIRAPEY | (SXHgshvith 7%

mRonblaast e BEsalrfozd. theGes A @i’xb@dc(:wgﬁoél)lsga\f@@” as
the sol ution s concentrated, the resid

ARt EF et bl c\gﬁﬁnﬂMRcﬁ‘F%ﬁ o§r aph{A( et éd —wn9t aHf?% 8.30-

sEb@AenHepiane) d0 @f,f end, thes1 desio @, peaducy in @ 8%u, J
(78% as a white solid. 1H NI\/R (CDC13) -116 WO
=260418b01713 PCH-USH004/ D137087) 8. 4634, 52H(mg H), 3.82 (s,

2% 0HZ) 76 7(62 i, 2Ho3d (349 Phiz)5 71897(de . @lk), 2.84 (aqg,

1H, J = 15.7, 6.7Hz), 1.47 (s, 9H).

Example 93
2-tert-Butoxy carbonylamino-3-[4-(4,6-diphenylpyrimidin-2-yl) -

benzylsulfanyl] propionic acid.

To a golution of 2-tert-Butoxy carbonylamino-3-[4-(4,6-
diphenylpyrimidin-2-yl) -benzylsulfanyl] -propionic acid methyl
ester, 0.18g (0.32 mmol) in 10mL of tetrahydrofuran and 5mL of
methanol was added 1.62mL of 1.0M ag. KOH. The solution was
gtirred for 1lh at room temperature. The solution was diluted

with 10mL of water and acidified to pH 1-2. The agueous was
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J = 9.3Hz), 7.48 (d, 2H, J = 9.3 Hz) , 3.95 (s, 3H
Exanple 97 5 (4'-Brono-bi phenyl -4-yl)-nmethanol. Br -

wOkoy/mei7ut i on of 4' - Brono- bi phenyl - 4- car boxyl PCTASR2M@4/013700

met hyl ester, 7.8g (27.9 mmol) in 150nL of

ckethabydrefin anwas, peekedns ter Qikrhya keRewat el"hé)&irl@}anlc
Li t hi um al um num hydride, 1. 1g 10 (27.9 mmol

130888 ¥ore HEWBmed) oerRed i Whriditon 2aThiaHE cF@Gn aq.

NACXt VBRI S | (Med, at  Ore f1ut onThes Mk d,8 MASd $owhy
quenched with 10n of iso ropyl al cohol, then with

df@FrEedoPrWi%“é?r AirTRe 18quédls) Mt @ Lhawhike raetid wifh 250
f ot hyl Th
T e Y il AR R B fe 1D SR Sue D 2. 57

VeT e ot wash
@NQSE)A)J =§I'I’93 30gl @t.5arswasb Gonceit,r at.ed-vosaf trm,r kH)he 7.51

géfg prqg akgn 3 Q %e£%gg?9§?ip MFFLOU% g% Tq%: J
_pg?geycafﬂyﬂ. Zﬂsﬁ?aﬂF[e%Eﬁéj = 15.3, 10.3) 1.@9 (s, 9H).
S e b - Asglulbongly

and di brono-tri phenyl phosphorane 11.8g (27.9 mmol) 25
i n 1iOn% of nethylene chloride stirred at room
Exg@fBeraltire for 2h. The solution was diluted with

zlﬂeatymmmiser[zlar(d 6€&lf>ﬁéﬁ161byﬂ1hd1d2&2ﬁgﬁl) portions of
di et hyl _ether. The organic ers mere conbi ned,
b\ﬁ&%ﬁéﬁ“H%W]s]atpr°§€f°nkﬁcf‘°1%ﬁbgtd}y'le&s Biyso) . Af t er
the solution was concentrated, the residue was 30
purified through a short plug of silica gel (eluted

Wi t hA 5005ty N@ﬁ@&ﬁ@?uEEPQHQ(ﬂQ&dtHé (#e€tred product

d1Bh@n} 0o {1004 A% -1A) \A@éﬁ@{ﬂéé&r The ngtesidd M@S), N-
taken to the next Ste hout further purlflcatlon
acetyl Vi o004 i090 TR hpETe 85200 4 WE3 400 34 ExEhpl o gesium

c%rﬁéna@%OH?QhQPQ%Y%74mMEﬂPtQ¥h§QM%%”$E)N2NIGVt'
utoxycarbony am no- propi oni c acid met hyl ester.
dimethylformamide was stirred at room temperature for 4h. The

mixture was diluted with 10mL of water and extracted with
2x50mL: of ethyl acetate. The organic layer was washed with
2x50mL portions of ag. LiCl, sat. ag. NaHCO;, sat. ag. NaCl,
and dried (MgSQO,). After the solution was concentrated, the
residue was purified by column chromatography (eluted with 7%
EtOAc-Heptane) to afford the desired product in 90mg (54%) as
a pale yellow solid. 'H NMR (CDCl;) 8.67 (d, 2H, J = 9.3Hz),
8.30-8.25 (m, 4H), 8.02 (s, 1H), 7.61-7.55 (m, 6H), 7.46 (d,
2H, J = 9.3Hz), 6.16 (d, 1H, 7.7Hz), 4.87-4.81 (m, 1H), 3.80
(¢, 2H), 3.77 (s, 3H), 2.97 (44, 1H, T = 15.0, 5.3Hz), 2.91
(dd, 1H, J = 15.7, 6.3Hz), 2.02 (s, 3H).

Example 95
2-Acetylamino-3-[4- (4, 6-diphenyl-pyrimidin-2-yl) -

benzylsulfanyl] -propionic acid.
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5 A mxture of 4'-Brono-4-brononethyl -bi phenyl, 9.1g

(27.9 mol), N-(tert-Butoxy-carbonyl)-L-cysteine
waorbdaovogst er, 5.74nL (27.9 mmol ), cesi um car BOmaise04/013700

18.2g (55.8 mmol ), and 100nL of N, N-di net hyl f or mam de

was stirred at room'tenperature 10 for 4h. The

m xture was diluted with 200nL of water and extracted

wi t hT2x2 0o tdone PRy R-acet Bt ®inoTRe rddnfec | ayer was

| 1rmis O— f L 1 me
d@ﬁ%%glwéhn%&% Q'Tklapoi")éh%d%fg%@l] g@b _5%% ea?coatdhe thyl

es5RUt | DIMIaL) - 1@01‘1@@%@ r &8 eHomy 1 mt}ﬁdm&umﬁ igicedmb of
mEEBQH&i‘ %é%’éedplou PHL b ﬁ'dM G2 .9&bu( el 'Eﬂ@dsﬂﬁglo%o%és

OAc- Heptane) to arfford t desired product in %
sF@B%da@D% Mhiate roofh demzm‘émﬁe( CDC1:8) soyubhoxy dﬂaszréil Jted

7.4
G0, S B oG B i O v
egtOhizied Wil @R-439NL( pprifhns PI7ElLEshyEHpther 93 Tl ,organic
%g%réS greé%%ﬁa%e 8gs§4 Qggﬂl%gt 1§q NQH@%E)Ba% 4Zq
N3cl 4' dBeark o{Mg@Lm oxXThe ESqﬂJutbpphﬁﬂyl cmqélrtectaltplds tibf afyord
chl- 821 5L Jhutloxycarbenyl AmA0Rr APLARLE 851 h MUY 205

235 (4 - w.000bi pheny o4 Exhiet Ay sad d)anyh) nide (CDC13 8.55 (4,
tert- but oxycar bonyl am no- propi oni ¢ aci d net ester,

285 265 0o P 13, Amekihopl andi Ofy phny| Dot G5 (m,
6ﬁ9' d7 29ny ( Gb4 7 oyl 2) Pd(PPh3),4.166350- (§. 854 Mbleh,

of toluene and 3nlL 30 of ethanol was heated to

1Hbt él n B Aed 856 ut Pont T t3HE . I0Pat (84, wHE alided5-7.
6561-1sz .M @, Na2CgB. The; r eachi 0"11 ol Xt ur gy ef ligxed pn/ »

for 4h at 80 C. The mixture was cooled to room
creapefrer WWeHaNd0:8i:| dB82d2 Wieund BGH. 4dMhy) - acet ate. The
organi c |l ayer was washed with 2x50n portions of

wat er, 2x507L -118 WO 2004/099171 PCT/ US2004/ 013700
Epsmplen®6 of sat. ag. Had, and dried (MgSO4). After the

sZShHbASN YR EANCEL LaLeg eSS g od by

to afford the
A mixture of methyl 4-iodobenzoate, 9.38g (35.8 mmol), 4-

bromophenylboronic acid 7.18g (35.8 mmol), Pd(PPhs)s, 2.07g
(1.79 mmol), in 180mL of toluene and 100mL of ethanol was
heated to obtain a clear solution. To the solution was added

30mL of 4.0M ag. NaCO;. The reaction mixture refluxed for 4h

at 80 °C. The mixture wag cooled to room temperature and
diluted with 300mL ethyl acetate. The organic layer was
washed with 2x300mL portions of water, 2x300mL portions of
gat. ag. NaCl, and dried (MgSO.). After the solution was
concentrated, the residue was purified by column
chromatography (eluted with 7% EtOAc-Heptane) to afford the
desired product in 7.8g (78%) as a white solid. !H NMR (CDCl,)
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desired product in 0.13g (46%9 as a white solid. 1H

NVR 5 (CDC13) 7.64-7.56 (m 6H) , 7.38 (d, 2H, J =
\Nezanwm717.10 (dd, 2H, J =6.7, 2.0Hz), 6.9OPcmamﬂmmm3ﬂm

J 9.3Hz), 6.01 (s, 2H), 5.32 (d, 1H J 8. OHz) ,
84163'(é 52}{('13 —-’“ﬂ)m&% 787(62 @) 218. 86= éSOH§)|-D 75P54, 21,

H, 15. él—|z),285(dd 1H, J = 15.7,

J6= 3P-I2§HZ>1: 4745 <69H52H 19 BXArbIH#)108-95 (s, 3H) .

3-(4' -Benzo[ 1, 3] di oxol - 5-yl - bi phenyl - 4-yl net hyl sul f any

[ )-2- tert-butoxycarbonyl am no-propionic acid. O H3C
Exgmple|27 OOHo < HCH3 3 H3 N OC S H 15 To a

gol g{,ﬁg{; @J{%&I{ﬁ) bf;rl];ol[m;tﬁgrgﬂoxol 5- y: bi phenyl - 4-

y net anyl )-2-tert-butoxycarbon
am no-propionic acid, / ol ) in 10nmL of
t et rahydr of uran vvasB ' 6. OM ag. KOH. The
solution was stirred fo v tenperature. The
sol UAl @@w\@fordldﬂmed]a%w BOtHesf1 -watakbardl 20 ac1d methyl
acidified to 7DH 1-2, aqueous_was extracted wth

Ol

eg%son” - %@rf% ﬁ%“@PlaléFh§$Oﬁﬁfﬂ§‘teFﬁ@hgﬁﬁaﬁPEaWéVE?§OOled
tﬁﬁée°d |ed % §%§?§h§$FHM 1%k um@g1 uh By $8le , 29- 19

Ution was concentrated to

(af7f. erdmé he whes iadeddprodblbe $crilut7-'18n’g 1@692%: Berigion. The
off-white solid. MP 178-180 (C, 10%
rRBERARDI THEUR TR ERE %Fn%r.cdéj’r % |\7§%1 [5%?@%“&@) wgs
Sio%ig7q@@ncﬁéﬁ #ﬂﬂh,16m§90fdlséﬁiopkl—aacahzl Ehéﬁ)ﬂﬂth 10mL

= 2.0Hz), 7.20-7.13 (m
of. FREFT - 6. B (BRTuepHp, miFtyLe e e@%hrafi:oed 3155 %%SOmL
p%@%&ogssgf(égh Ildce%ate15 ﬁhe 5%§Qﬂﬁk 13y@§s(ﬁ@re]éémblned

0, 10.3Hz 40& 9H) . LCI\/BBO nlz cal cd for
W@%ségwcbls s®p7 33 f Jahd 508 PAind ) (MISP1k. wShe solution was

c%ggéﬁgggggé-ggﬂgﬂ%%%@Oﬂﬁglégégked product in 7.01g (100%) as

a white solid. The material was taken to the next step

without further purification.

Example 98
4' -Bromo-4-bromomethyl-biphenyl.

A solution of (4’-bromo-biphenyl-4-yl)-methanol, 7.01g
(27.9 mmol) and dibromo-triphenylphosphorane 11.8g (27.9 mmol)
in 150mL of methylene chloride stirred at room temperature for
2h. The solution was diluted with 100mL of water and
extracted with 2x200mL portions of diethyl ether. The organic
layers were combined, washed with sat. ag. NaCl, and dried
(MgS0,) . After the solution was concentrated, the residue was
purified through a short plug of silica gel (eluted with 50%
EtOAc-Heptane) to afford the desired product in 9.1g (100%) as
a white solid. The material was taken to the next step
without further purification.
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Exanpl e 102

3-(2"-Acetyl-[1,1',4"1"] terphenyl - 4-yl net hyl sul fanyl) -
wa@-20@rm917but oxycar bonyl am no- propi oni ¢ aci d nmerayius2004/013700

ester. 5 A mxture of

3- (4" - bronobi phenyl - 4-yl met hyl sul f anyl ) - 2-

tert - but oxycarbonyl am no- propi onic acid nmethyl ester,
Egappge 99.54 mol ), 2-acetyl phenyl boronic acid, 89ny

3CQ45413P£559$91phé?@(1P'2h§mét 1#2rQ39 -BURL)¢ i n 5nL of

tol uene and 3nlL of ethanol was heated to obtain a
byteavcgvebcmymmmperhen@l%oaqm dethead sabed- 5nL of

0.4M ag. Na2CC38. The reaction mxture refluxed for 4h

at 80 C. The m xture was cooled to roomtenperature

and #ihixtedrarath 4166mbmet fythrcaatediyl -Phphenyhard g (27.9

A e e e

5t hemILS(%’ol QJtmnmi wasesonmem:rlmr@cte,t Aé .egsi(Bbes wasol) , and

| ut 7%
1EtU %%né hyl %@%o%adggy re egr %guc?‘g eﬁ“pffature
f(>39%1 asThe ywewbitcuweowbs dH MR (m@[b@lapOmﬁ ofi 6\6at(edl: a2,
J = 9. 3Hz 1H

Friagpst wiol Bgghy, 3B oPnid SSibe 1. 8o (Srgadfd rhyEr
wagdﬂaﬁiecﬂ v&ﬁ:_l( 1m§<;2]3|0|)ﬂ1_: Bo#Bidrss ﬁl—hgdSLI@ZL( isai’tslf)saq 2 N@HICO3,

Coiad: Wiy @ o (hdso s BEFet b Aadurggokas
c%n(:gntf@tgéd/,l -Jrik I:e,sédih ] s miﬁmﬁle@ Yhﬂ‘Bﬁ@I}UéL&gﬁ@d‘th)lgg of

tert- bu car bonyl am no- propj oni c

PR ol 300 DO CRegR5eT LSt e

d%s(Lz daﬁﬁéd‘dct[ Linl's,. ‘ﬂlgl"aSESE)' pheny whdte solid. *H NMR (CDCls)
yl rret hyl sul f anyl Sert but oxycar bonyl am no- pr opi on| c
7aéPd {30 bt Wy I~ s@éﬁz (b. 28 ifor) O PRZbm” ¢ (d. 2H,

gt et pabygy of trsan (\&as.zHad@IeQ d @ent, ef 36. @/I afr, KOH oThez) ,
solution was stirred for
4.62-4.51 (m, 1H), 3.76 (s, SH), 2.93 (dd, 1H, 15.7, 5.7Hz),

2.84 (dd, 1H, 15.7, 6.3Hz), 1.47 (s, 9H).

Example 100
3-(4’-~-Benzo[l,3]dioxol-5-yl-biphenyl-4-ylmethylsul fanyl) -2-

tert-butoxycarbonyl amino-propionic acid methyl ester.

A mixture of 3-(4'-bromobiphenyl-4-ylmethylsulfanyl)-2-
tert-butoxycarbonylamino-propionic acid methyl ester, 0.26g
(0.54 mmol), 3,4-methylenedioxyphenylboronic acid, 90mg (0.54
mmol) , PA(PPhi)s, 63mg (0.054 mmol), in 5mL of toluene and 3mL
of ethanol was heated to obtain a clear solution. To the

gsolution wasgs added 5mL of 0.4M ag. NayCOs;. The reaction

mixture refluxed for 4h at 80 °C. The mixture was cooled to
room temperature and diluted with 100mL ethyl acetate. The

organic layer was washed with 2x50wmL portions of water, 2x50mL
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-120 WD 2004/ 099171 PCT/ US2004/ 013700 at room
tenperature. The solution was diluted with |10nL of
woatmerosaitd acidified to pH 1-2. The aqueous WaBCT/US2004/013700
extracted wth 3x30nL portions of diethyl ether. The
p%&gélehg SRYSLS, %Na@wbamddrﬂ@ﬁh@@sm;h Sterd@he
NaHCCB, sat. dried 5 (MgSO4). The sol ution
SRAYCEBRCENT r%&ré@qtéaéfefiorah%ﬁée i @S prodbtediky column
c@ggga£é$f91€f @Eﬂﬁ%éﬁ ¥ethoys fmainc Riep@ada) (L8%fford the
Met hano 9% Met hyl ene Chl oride) ; IP—)|NI\/R(DI\/S d6
dpsizefderodygy in % .G3gH£$6%)7 . %7 a(thliilel sglidg Oz JMR
29, (a6 2, 5% 10ufP, B33k ZH47J(dd9 J7—10
G523 F P58 Ime (P PPy , )2
2§ ,=J9= 061z 4 240%?-4 @8 90m( ,1H§H 378‘09(§HZ 2H§ 02 881 2H

(dd, (dH 19, = 152,015, 3H) 63 2 156 2.01m) , 3.76
r00i8) 1%, 36 (S TGS off e e

(fsor 3@29H31N)5®1d,5051 23f suhd. 15)065 I3H(Zl\)/+b1)2 855(@an3pﬂl,eJ =

0 But oxyc | am no- 3- (2" - met hoxy-

I,% ?1[1% t%erip(yhe%; 9g{yyl nmet hyl sul f anyl ) - propi oni c

acid net hyI ester. 20 A m xture of

-(4--Db bi phenyl - 4-yl et hyl sul fanyl ) - 2-
%gg?}ﬁuﬁ‘gggcar bonyl am no- propi oni c acid nethyl ester,
30.(26gBefi8o B, 3inDiloxo12 5AEl Rokyipheri4syloritby dentif aig8ny 2 -

PPh34 63mg_ {0.0R4 mmol ), in 5nlL of

tt(e(ﬂ u?ﬁgrg%%é’ﬁﬁ_ olfamln%’hgnoPr?i\n/alsc et 4aed to obtain a
clear solution.© e 25 sol ution wag, dded 5nL of
0. 4M ag. NaZCCI{ reaction '6“”6?—! Haxed for 4h
at 80 C. The m Kt ooI ed toyro mép,‘arrperature
and diluted with 100rTL RN acet a orgam c
| ayer was washed with 2x50 rt| ons’ﬁl of wat er, 2x50rmL
portions of sat. ag. Nad, axd dried (MgSH). After
the 3 2 HL& R %Oraﬁengéﬁ.«z@ﬁh 3t]|?ﬁ.05c€>§' gue: 1@ benyl-4-
puri chromat ogr ap (eluted with
yEIff@&byF:lepl éém@z)l )t-o? —gifefrdr-gut hveyc@@@wéd apioguprop mwmd

851 493075 Mo T Ty P 6 T TR g By 2add g 2o

ofd 6 .0M, ad. =KGH 7HAhe 5036tidp Wa4 skixr@d7ERYy, 14, $3-20ED

temperature. The solution was diluted with 10mL of water and

acidified to pH 1-2. The agueous was extracted with 3x30mL
portions of diethyl ether. The organic layers were combined,
washed with sat. ag. NaHCO;, sat. ag. NaCl, dried (MgSO,). The
solution was concentrated to afford the desired product in

78mg (61%) as an off-white solid. MP 178-180 °C, Rf 0.25 (10%

Methanol-90% Methylene Chloride) ; M NMR (DMSO-dg) & 7.71-7.62
(m, 6H), 7.39 (d, 2H, J = 9.3Hz), 7.29 (d, 1H, J = 2.0Hz),
7.20-7.13 (m, 2H), 6.99 (d, 1H, J = 9.3Hz), 6.05 (s, 2H),
4.19-4.08 (m, 1H), 3.79 (s, 2H), 2.80 (dd, 1H, J = 15.0,
5.7Hz), 2.66 (dd, 1H, J = 15.0, 10.3Hz), li40 (s, 9H). LCMS
m/z calcd for CagH,oNOgS: 507.2 found 508.0 (M+1) .
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-121 WD 2004/ 099171 PCT/ US2004/013700 (m 1H) , 3.85
(s, 3H , 3.78 (s, 2H) , 3.76 (s, 3H) , 2.95 (dd, 1H,

wO0 2604059131 5. 3Hz), 2.85 (dd, 1H, J = 15.3, 6. 7PCTAISAB4/013700
(s, 9H) . 5 Exanple 105

E%aﬁx%ié mOxycar bonyl am no- 3- (2" - met hoxy-

1"]t er phenyl - 4- ylmsthlsulfanxl propi o |c
3aégﬂ Aqug}3&y 3 i-6A1%} terphenyl-4-ylmethylsulfanyl) -2-tert-

batgﬁﬁéaiﬁgﬂpﬂéﬁiﬁgoE¥E§ﬂ$ﬁ!k:%dﬁé m%Qh ester.
nmet hoxy- 17 ] t'er phenyl - 4-yl met hyI sul fanyl ) - prop

i onic aC|d nethyl ester, 80ng (0.16 mol) in 10nmL of
tetr - Q heo-
ot TANEALY 30 1A AUt 10k D1 ot The:
teok ubnork e einydewdner propi@vc e idanerhghdeseidi 0-8d9
0 te t
(Bosilgtatyy, TRcRiyrBtEpg Mo L28, Coofly o Bl
pddRbhiad, 6%ashed. 044 mmedt . &g, SNaHEO3 olsene agd 3MNaGf
e The s n, 0 ed ford
etgh%nae& regﬁ%agﬁgogﬁdg#ﬁgig V@ffg}a @%gﬂ%ﬁ%g[ e 'foo
sboanm olf wah) .abled] 686.Mef hans @p%wmcwl en‘QeChb@ctds)
1H NVR ( DVBO- d6) 20769763( 7.54 (d, 2HCJ{
MRt RS T S 23 50 5. oFps Mitur (e sRplgd to
rgb%)tem ef%kﬁ&el%nﬁ”ﬂlgﬁﬁedzmgﬁl@hOmLHetﬂyl-aé%éﬁﬁg The
-4.08 (m (s, s, 3@%2 2.81
oefaamc HlaYJer % yasseém}th zz’gp“(lda’oriwn% Teptpr, 2x50mb
p%gtggﬁg’of]sé%) Gep. /Y1, LMWz qabed, ﬁc” After the

R INES " 493 F f ound’ 25 494, 4( M+1
spluplon Bia xapraehs ik adi nehs- I(aﬁldweb@ﬁzopmgg*@hlw yolumn

cggteggggéglé%p%} "@tllaxledsw;@ﬂyﬂ "R _QRLEAAE] G SBL B rd the

m xture o
d@S(LZtédb}ﬁmrhmtph@nw 1mgy|(h%% hyﬂssuﬂ fY&ﬂ})llD)v oil. H NMR (CDCls)

tert-b car_bon thyl, est
5073% PCEO r‘ﬁo ¥ 912“)31 be ot gﬁen bo:]%n a(c%dg5
10, 199=( 9, B2idmpl7). ASPd(E’E’h3M 6}8Qn@ 6¢@. Q69 mmplJ ,= in3Hz),

5m_ of toI uene and 3m_ -
4, {m, 1H), 3. (s, 21—1 3.77 (s, 3H), 2.94 (dd4, 1H, J

]

15.2, 5.3Hz), 2.85 (44, 1H, J = 15.2, 6.3Hz), 2.09 (s, 3H),
1.47 (s, 9H).

Example 103
3-(2”-Acetyl-[1,1’,4'1”] terphenyl-4-ylmethylsulfanyl) -2-tert-

butoxycarbonylamino—propionic acid,.

HaG
OH X CHs
gv\ CH,

To a solution of 3-(27-acetyl-[1,1’,4’'1l"]terphenyl-4-
ylmethylsulfanyl) -2- tert-butoxycarbonylamino-propionic acid
methyl ester, 110mg (0.21 mmol) in 10mL of tetrahydrofuran was
added 1.06mL of 6.0M ag. KOH. The solution was stirred for 1h
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WO 2004/ 099171 PCT/ US2004/ 013700 of ethanol was
heated to obtain a clear solution. To the solution
woasidadgied 5nl of 0.4M ag. Na2CO3. The react i ORCT/US2004/013700
m xture refluxed for 4h at 80 C. The m xture was
a€00b6f tenpdre@mleenpenat sbrutding dialsutieduved hwOmomn of
ethyl acetate. The 5 organic | ayer was washed with

woksEndnp R iid o6 ERaPRri-2x5GMS 2PFYPPIENE BT A, With
386, Wieds( MISH)1 Mier. thee sehihiOMMNASs were

concentrated, the residue was purified by col um

companat ograing ettt 88t wi 3% PRHSCOACSHeptagheNaCs, dried

§é§? ofd t%e gswf@h magd%tnggﬂg%gz@g% &J%@fcﬁ% @h\ehaéglred

pmﬂu@H)ln 760709 (§5’2HaSJa pale w)lowfeafmm errq 25 ilo’
Mgtggﬁél goﬁ%e%hyﬁeﬁ@ cﬁfgrld'se2)35 1ﬁdNMR 1{szb—T:1 H;l27 55F) ¢ )¢aa,

3.80 (s,
2Hddy 4H9 . QHZr) 15.. g? 5A3HeY , JZ=8@ (OéHd:) 1W;59 €d5. 231, 5 -
) Hg45 Exanpl e ;10 )
l§ tgér%3 ut oxycar%bonéf a%fng:pS (13P Z)o'l benzo}hl op4f1en 4- le' J

SbpphENyT 347-y0d’ret2ﬁyl Js*af%m@/HIZ) - préodisehi- 88acind. 1H) HICB800O(s,

0 I on, .of
Z@De %B o%ycaﬂbonyl am no}_%%?{f-g 2.8 l('&&l d g - 152,
1di. peny othiphen- 25yl - bi phefryl -Ayl nBCHY| msaf @miydd forop

CrRrPSgar o irart Y8< 30aea G350 of 5. QM an. KaH The

solution was stirred for Ih at roomtenperature. The
EsoI u# 5 was diluted with 10nL of water and

Rrfied to pH 1-2. The aqueous was extracted with
23x8ﬂa¥31pm:tymonﬁrldmiaﬁdﬂ»ﬁ e"herethoXfre or gani c Iayers

e o i AR ok SePei i pedd

methyl ester.

A mixture of 3-(4’-bromobiphenyl-4-ylmethylsulfanyl) -2-
tert-butoxycarbonylamino-propionic acid methyl ester, 0.26g
(0.54 mmol), 2-methoxyphenylboronic acid, 83mg (0.54 mmol),
Pd(PPhi),, 63mg (0.054 mmol), in 5mL of toluene and 3mL of
ethanol was heated to obtain a clear solution. To the

golution was added 5mL of 0.4M ag. NayCO;. The reaction

mixture refluxed for 4h at 80 °C. The mixture was cooled to
room temperature and diluted with 100mL ethyl acetate. The
organic layer was washed with 2x50mL portions of water, 2x50mL
portions of sat. ag. NaCl, and dried (MgSO,). After the
solution was concentrated, the residue was purified by column
chromatography (eluted with 7% EtOAc-Heptane) to afford the
desired product in 80mg (29%) as a white solid. 'H NMR (CDCl;)
7.61-7.57 (m, 6H), 7.39-7.30 (m, 4H), 7.06 (d, 1H, J = 8.0Hz),
7.00 (d, 1H, J = 9.7Hz), 5.35 (d, 1H, J = 8.7Hz), 4.63-4.52
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concentrated to afford the desired conpound in 0.21g
(72% as 30 a pale yellow solid. MP 108-110 C, Rf 0.25

w0 208000t7hanol - 90% Met hyl ene Chl ori de); 1H NMRCT/US2004/013700
(DMSO-d6) 8.20-8.15 (m 2H), 7.87- -123 WD 2004/099171

(iﬁ’giM)SZOﬁlUEDJ(%O@H ) (- §07ém5 3fj)H) 73726(‘%3?1% J 2=|3)5 (dad,
m

18, 46 T dL5 P, 53 3Hzy, 0?12§5 %1663 er)sz'r =(h?-1H)C-A. ,8§04(35<s,

oBH), 2.99 (dd, 1H, J = 15.3, 5.3Hz), 2.91 (dd, 1H, J

= 15.3, 6.3), 1.48 (s, 9H). LCM5 mz calcd for 5

C33H31NO4S2: 569.2 found 570.4 (M+1) Exanple 108

ekaiprdeidgy| - 3- (4- am no- benzyl sul fanyl )-2-tert-
but oxycar bonyl am no-propi onate. 10 A m xture of

21 teF briHASr RoRY L RBL By e TBERS*Y; 9.95 ol ),
[E6$} U Car heni - 49&£heéﬂif%uﬂqgh}lﬁngrgbiéﬂlc ac1F

but oxycar bonyl'am no- 3-Trer capt o- pr opi oni ¢ aci d net hy
ester (2.46 g, 10.5 nmmmol) in DMF (25 nL) was stirred

at rpom In it enper ékuﬁetei-)@%t%%%%%bﬁyl%lﬁ@% (27 -

reactl on (TLC control: 30%ethyl acetate in hept ane) ,
mehboxeall ildn 4 it’ﬂjtermgnqumﬂenfdh@éhWﬁhlﬁ\mxe} (BOpApic

a@gg ﬁgﬁﬂ (négié@ tEoH§e¥@¥hs%kEﬁﬁ 1Q3§?§€1%§tég%%ﬁgggfofuran

onbi hed 'extract was~washed sequenti a
waadacﬁxﬁqzd]e) TWniledfogefM amhy diBUs WhSORPlEtierrved atdr2zed

ongentra ur i c | s
SGRTERTIL A ot DU S AROEY, LA nseg e
1einu_e®1i)waytlesd ¢ed thédifhedethet as2an Thé-adidmisokisd.

m xt ur e .qof .
R St R SR P RS S ighrD. SEheE - The organic
layero-werng \Hablihady | yagiapivanat eat3. 35 gNaI—]ﬁﬂ)g,l bl )ag.

5 chI |de
wG0F ) e d 2aftiee)) oo 1GB4R S Cnaighsfiors i ord
th&L@.‘es;EBédmidﬁ@mhdl mn ﬂTrﬂjﬂ mmbhaaeﬁ)alé hﬁe]mld(e\t Holm. Re
was cooled to roomte tur C
0028 L0 dsRabl The TR e sra e ens] ra R (puso-an
7egbracdedmw t3m)di et byl (@t her, 3%75mbjz) The. xont, ned, 36 =
extract vvas vvashed seqﬁjentl aI I7y W th vvater and br| ne,
oqPHBl 7- d, 7.10 (m, 2H), 7.03 (t, 1H, J
= 8.0Hz), 4.19-4.08 (m, 1H), 3.80 (s, 2H), 3.78 (s, 3H), 2.81
(dd, 1H, J = 15.3, 5.0Hz), 2.67 (dd4, 1H, J = 15.3, 10.0Hz),
1.40 (s, 9H). LCMS m/z calcd for C,sHi1NOsS: 493.2 found

494 .4 (M+1) .

Example 106
2-tert-~Butoxycarbonylamino-3- (4’ -dibenzothiophen-4-yl-
biphenyl-4-ylmethyl-sufanyl) -propionic acid methyl ester.

A mixture of 3-(4'-bromcobiphenyl-4-ylmethylsulfanyl)-2-
tert-butoxycarbonylamino-propionic acid methyl ester, 0.33g
(0.69 mmol), 4-dibenzothiopheneboronic acid, 0.19g (0.82
mmol), Pd(PPhi3),, 80mg (0.069 mmol), in 5mL of toluene and 3mL
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over anhydrous MgSO4, filtered and concentrated in
vacuo. Flash chromatography purification (Si02; 1-2%

wortdanwi7ii n  di chl oronet hane as el uent) vyi el dedTuise004/013700

titled conmpound as an off-white solid. 1H NVR (CDC13,

0800t MizZg1 Svak @&a&:%bl 6, o]s]ta—er a b%a\eosa@%i&mmo the
PCT/ US2004/ 013700 52 6.25 (2H, d
SRLP 10N R CeedmTEL R D A 54 (§92C%3 OB, Feagt gop
, 4.(2
mgg'éug rgﬂ%g) §°é/2§ﬁc%‘|£ CEE!? at edclf%%%tﬁlzliel\é%sseggleé 1to
r840. uara,)era‘tom@d a3l df Metfd witd63 OOMENaFhyl &cdbedtepl e The

I | d
ggglmﬂ% &t ﬁ%anﬁ]y bgﬁsﬁ%\ﬁ (éécgm@ ;gﬁégbhg d%gva(t%ro 9250mL
peus pens i oh sca‘t .sedi. uNah;zdrardia qriieti3 ggs%) 9 mftley khe
?H 958Q$a£|| ngtraz In %h f%?%d rle la%fffgd(% column
rred =~ under rogen a ere. Ben m nut
cafcbmatmpk@vdleatuteﬁ wach c’e’a@xﬂ),Achepbaae)att@ aaiﬂcdrd the

BEatrd O G i 0TS BT St RShghy 1 WIE

(mbtLogen 26u|aom6c<ofrplm|,0W.(8‘GL@..850%, ddiph)| or.gaet(Hangd, J =

in hepta reacti on_m xt S quench it
\natet - %(fe‘g-rL %&I'egt?a t SO i %%8}612%% T8y hﬁg‘%' %5
1ﬁ3x5cxn¢2 SHEhe @QﬁbLmeazemﬁxami massma$hedzH , 3.78 (s,
guent | a wat er and. 20 hrine, dried over
SNy ol AbsaE: Pl Tt oF el e HEdncenEPakel, | 1 vheuds 3
619)a solation oefy .crude indol-I-yl-acetic acid ethyl
ester (9.37 g, 46. 2 mmol ) in nmethanol (20 nl) and THE
(80 nmL) was added 6N NaOH solution (25 niL). Upon
Egcgﬁpigtiom (TLC. 10% nethanol in dichloronethane),

the m xture was acidified wwth 25 6N HCl solution to
2p et -BirkpearRorgdami- 2~ 3t Hy| - dbepapEhiorbef Wl The

b BHBLPEN B)XifcAthl, 1VaS t¥RPIEG 23ARAL akiy. Wi th water
a%d b?l ne, dri eg, overgﬁghy rous MgS™, filtered and
concentrated in vagéug to yield the crulqg@tbtled
conpound as a o) OHOX

CH
N’J*
H

0]

To a solution of 2-tert-Butoxycarbonylamino-3-(4'-
dibenzothiophen-4-yl-biphenyl-4-ylmethyl-sufanyl) -propionic
acld methyl ester, 0.27g (0.51 mmol) in 10mL of
tetrahydrofuran was added 0.43mL of 6.0M ag. KOH. The
solution was stirred for 1h at room temperature. The solution
was diluted with 10mL of water and acidified to pH 1-2. The
agueous was extracted with 3x30mL portions of diethyl ether.
The organic layers were combined, washed with sat. ag. NaHCO;,
gat. ag. NaCl, dried (MgSO,), and filtered. The solution was
concentrated to afford the desired compound in 0.21g (72%) as
a pale yellow solid. MP 108-110 °C, Rf 0.25 (10% Methanol-90%
Methylene Chloride) ; 'H NMR (DMSO-dg) 8.20-8.15 (m, 2H), 7.87-
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light brown solid. 1 VR (DMBO-d6, 300 MHz) S 7.51

(1H, dd, J 30 =8, 1 , Ar-H), 7.35 (1H, dd, J =8, 1
wéizpo4Ao9i), 7.30 (1H, , J =3 Hz, Ar-H), 7.09Ctais2004/013700

td, J =7.5 1 Hz, Ar-H), 6.99 -125 WD 2004/099171

7F’§E/ US2004/ | 017377(20 (d(lbrk{, td, - b =3H7z 5, 716B'|Z(dAr2}H) J 6 41

(1H, dd, J = S%Ci (2H, s,

SERHADI e/ 15170753(55 (Fllruéﬁb‘lfﬁ (Ii'yllfIJaEeflz %?‘d' 4.63-4.52
(0S- Thyorp-d3dols, 1ovh ) - aces i cadciah Was=pLepar el 4my) , 2.91
analg}gousfashlontothat exenp lified in Exanpl e 109

H N
Hz
d

(ddcept: 5-F |4foro- EH3Y md@a}‘ésv\/a% st | PGM%dmif%rcalcd for
c%}ﬂ'{ﬁtﬂ@%e 569"'2N|¥Bui119 é?@%@mﬁoo Miz) S 7.27 (1H dd,

H, 7.14 (1H 3=09, 4 H. A-H,
710(1HdJ 3 Hz, Ar-H), 697 (1H, td, J = 9,
RafiptE 1% H), 6.53 (1H d, J = 3 Hz, Ar-H) 44.88 (2H,

®Hp) . 15 Exanple 111

(@5) B@ﬁizlysilooé;r G%a@ung bepzybetl fanyd) d2- tert-

(1RoBELZM Loykda@cetic acid was prepared in
banggggous s Poo%‘%iartl exenplified in Exanple 109,

except 20 5- benzyl oxy-1H i ndol e was substituted for

N e
mpox) 9, Cébiﬁm O@rbeaté 34.49H, d,9.9 mmod) Hzpd A&~ ¢©rt-

gogéar Ol’lYf.fflan 3- mérggpcyz@rop%o%&c( g'&'id metl‘%@ster

(C2RE - @, tEeris Bmtdi)kydar bmmykwnnﬂo Srefsd st 2rradodt Leodm
acet

R
foiwes P JC]?l A TETC08°Y, (HAF

300k hyl (2t atd 1@4ha_ptmeb,err2k;d sdlatanygh)miReure was
q%lglr'l%k;ggtv? gvra?lf%g)lll)(’ BnEw% (%{(107 %ra%ggéé%hﬁ %yethysfl_t ether
(Bkbehhy| anime dorABetl extlfa b wahpsand EMMNRAB/A1 150 with
wg£2%4a£gﬁ% iﬁé@ %gyggsover aﬁﬁ?ﬁfﬂusr&SQOEG émy%e%g% a%§6
concentrated in vacuo. Purification by flash chromatography
(Si0,; 30% ethyl acetate in heptane as eluent) yielded the
thioether as an off-white solid.

A mixture of (2R)-methyl-2-tert-butoxycarbonylamino-3-(4-
nitro-benzylsulfanyl) -propionate (3.75 g, 10.1 mmol) and tin
(IT) chloride (5.76 g, 30.0 mmol) in methanol (50 mL) was
stirred at 50°C. Upon completion (TLC: 5% methanol in
dichloromethane), the mixture was cooled to room temperature,
quenched with saturated potassium fluoride solution (75 mL)
and extracted with diethyl ether (3x75mL). The combined
extract was washed sequentially with water and brine, dried
over anhydrous MgSO,, filtered and concentrated in vacuo.
Flash chromatography purification (SiO,; 1-2% methanol in
dichloromethane as eluent) yielded the titled compound as an

off-—wl’lite solid. 'H NMR (CDCl,;, 300 MHz) & 7.08 (2H, d, J = 8
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WD 2004/ 099171 PCT/ US2004/ 013700 tenperature. Upon
conpletion (TLC. 2% nethanol in dichloronethane), the

woeeammwmiTiwas quenched with water (75 nL) andPCT/US2004/013700

extracted with ethyl acetate (3x50 nL). The conbi ned

Hﬁxtm@)t vas washedgseguens iad | W)t havat e(1@ndn bramme,, 3.75
dried 5 over anh drous MgSO4, filtered, concentrate

(BH, vac U tehd 3p6t i f3ted Dy BCHeH o at(G8r aPhy s 1.46
§Q 40% @Eé}g' E§§9£@\ﬁ§/é"'/ea°tc%'1%u§§t8& UesHt )a, ANz, 8t Babems

ol Uil on o
fpend- Wo%‘éﬁr boh@l‘ afff )3 [4-(2-indol -1-yl -acetyl anin

0) - benzyl sul fanyl]-propionic acid nmethyl ester (0.470
g, 0.945 10 mol) in nethanol (3 nL) and THE (12 nl)
Exempdelde®P 2N NaOH solution (2.5 nmL, 5.3 mmol). Upon

I t G 10%y et hanol in di chI or onet hane), the
Iﬁag?u?e g&s&% di fg;xed to pH 2 with 2N HCLl sol ution

and extracted with ethyl acetate (3x20nL). The

conbi ned extract was washed sequentially with 15 water
and brine, dried over ar@g\\s}s MpSH, filtered and
concentrated in vacuo to NJ the titled conpound as
alight yellowsolid. Rf 0.4 5% met hanol i n

di chl oronet hane); 1H NWVR (CDC 300 MHz) S 7.71 (1H,

d, J =7 H, ArH), 7.37-7.20 (B6H m Ar-H), 7.16
(1H, 1H;igdeled (820 gy - ), 7 Tool)( 1M, amhydroes YE E.O06HL) was

%%E{i & é(];,_i\\[}s?b ?Zséé’ Sﬁ?s%c’f'iw%ﬁéééﬁ%l’déz_ g‘gf%g@ ’4rﬁ4.93§mol in

a@h@@ﬂb&s e 20( ) $n &MEBYme diSIedL@ll/SsE/at caticc sk atredd
for C25H29N305S 483, 183, found 484 (M+H) 506
ngﬁﬁb§lnI03§§'Ef§WﬁPBe{§3 Fifteen minutes after gas

e(f%B)lt 2ot eida Bi@encapbeny! a8 iier 3clid- E2n{ - &4t o5 .nder,
-l -yl)- acetylam no] - benzyl sul f anyl } - propi oni ¢ aci d.
5@»@&nmml»&$&9|addes endHhg Ma¢tipry was heated to 70°C and

s%}r}eg Url er n;&%%%%%rboﬁg&é”@é%ﬁf%t&%n[%Tﬁé fé@Qro i ndo
dichloromethane in heptane), the reaction mixture was quenched
with water (50 mL) and extracted with diethyl ether (3x50mL) .
The combined extract was washed sequentially with water and
brine, dried over anhydrous MgSO,, filtered and concentrated in
vacuo. To a solution of crude indol-1l-yl-acetic acid ethyl
ester (9.37 g, 46.2 mmol) in methanol (20 mL) and THF (80 mL)
was added 6N NaOH solution (25 mL). Upon completion (TLC: 10%
methanol in dichloromethane), the mixture was acidified with
6N HCl solution to pH 2, and extracted with ethyl acetate
(3x75mL) . The combined extract was washed sequentially with
water and brine, dried over anhydrous MgSQ,, filtered and
concentrated in vacuo to yield the crude titled compound as a
light brown solid. 4 NMR (DMSO-d6, 300 MHz) & 7.51 (1H, dd, J
= 8, 1 Hz, Ar-H), 7.35 (1H, dd, J = 8, 1 Hz, Ar-H), 7.30 (1H,
d, J =3 Hz, Ar-H), 7.09 (1H, td, 0 = 7.5, 1 Hz, Ar-H), 6.99
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30 1-yl)-acetyl am no] - benzyl sul fanyl }-propionic acid

was prepared in anal ogous fashion to that exenplified
wonoEoampie 112, -127 WO 2004/ 099171 PCT/ US200#€013Z1@/013700

except (5-fluoro-indol-I-yl)-acetic acid was

bstht ut ed r .ipdolxl- aGeliiC (agi dagRf 7 Q. QZQ%AI_

?}gf h%(%]o dE| n 7 gl ‘Al i(lairgorrztjéjflhane) ;t41 %\i/h ?%D&S %5
EMz)4 9. @, (BH, CHel,- J = 9, 2.5 Hz, Ar-H), 7. 23 7 11

(6H m Ar-H, 7.00 (1H, td, J =5 9, 2.5 Hz, Ar-H),

6.61 (1H, d, J = 3 Hz, Ar-H), 4.90 (2H, s, NCH2CO,
Edanidl¢ THO m CHN), 3.64 (2H, s, PhCHZS), 2.82 (2H, m

PRl B s LT

(M:Na) +. 10 Exan'pl e 114 (2R) -
3-{4 Benz o I yil t
benzy%su# any ert gﬁt%(g(eytclég?r E’i‘%ﬁ% ﬁ%ng:%é%lr%reldorﬁnc
aﬁeldgous fashlon to that exemplified in Example 109, except
zyl I ce m ng]j 5
g@%} ﬁo} = WF Snf’%é(’f:btxuq:céir Bfé%y gaml%%gipr opi gn%m\g&
aDCDI3,\Na$)opMHpar ed7izv aqa, ogldust ashj oh Ho, tAhat), 7.14 (1H,

enplified_ jn Exanple Xcep
%5 Hehizy 1045&{% méasr EFI’) ryf)= %cgt %ac:Jd “wasZ s bstufed”
(lar tadar -4 -9yl cacetiz¢ meim), Rf.50. 38H(28% rret lmred, ArkRH) ,
di chI oronet hane) ; 1H NWMR (DI\/BO d6, 300 MHz) 6 10.33
4688, (& , 7.52-7.20 (10H, m Ar-H), 7.12 (1H,

d, J =2 H, Ar-H), 6.83 (1H, dd, J = 9, 2 Hz, Ar-H),
6.33 (1H_d. J = 3 Hz, Ar- H). 5.08 (2H s), 4 97 (2H
Exggmple g8l 1H m CHN), 3.68 (2H, s, PhCH2S) , 2.67

(62Bkn®y1 Ho1-11y38-£9&tid acihR3) ; ESI-LCMS e/z
cal cuI ated for C32H35N306S 589. 225, found 590 (MtH) +,
612 25 (MrNa)+. Exanple 115

(2R) zg-é@ﬁgyl%ﬁyo&ylaa&b@nyimcr&l% t41B2¢45- ;iiéif&'x%d REo
-1-yl)- acetylam n013 henyl met hanesul finyl } - pr opi oni c
aaeitago% frpteiogy iter €82 Eo?’&?wj‘ﬁ-f@@d in Example 103, except

Sng%z Iéﬁ%ﬁlﬁuﬂﬂaéﬁ%aﬁggnyﬁﬁﬁﬂﬂﬁ%ted for 1H-indole. H NMR
[ uoro-indol -1-yl )- acet yl am no] - benzyl sul fa

(RYEP- d@roiﬁ(bﬁ’lsz)aél d-¢3460- 7, (1,917 ﬁ’ﬁDH)'I?l Heetlifp 4, J =
2aghd £20:L) W8S (1, ad, J = 9, 2 Hz, Ar-H), 6.31 (1H, d, J

= 3 Hz, Ar-H), 5.07 (2H, d, J = 4 Hz, PhCH;0), 4.%4 (2H, s,
CH,N) .

Example 112
(2R) -2-tert-Butoxycarbonylamino-3-[4- (2-indol-1-yl-

acetylamino) -benzylsulfanyl] -propionic acid.

A solution of indol-1l-yl-acetic acid (1.25 g, 7.14 mmol),
(2R) -3- (4-amino-benzylsulfanyl) -2-tert-butoxycarbonylamino-
propionic acid methyl ester (2.67 g, 7.85 mmol), EDC (1.71 g,
8.93 mmol), triethylamine (2.48 mL, 17.85 mmol) and DMAP (87
mg, 0.714 mmol) in DCM (50 mL) was stirred at ambient
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added sodi um perborate tetrahydrate (148 ng, 0.963
mmol ). -128 WO 2004/ 099171 PCT/ US2004/ 013700 This

weabutmwmitiwas stirred at 40C until conpl ete ( TRCI/URBHHGH013700

nmet hanol in dichl oronethane), then cooled to room

teappesatse e, ughd Waghwktibnethyt: acematea6d00iAl),
washed se uentlall with water and brine, dried ov {75 L)

A RRYaF TRt tfhiei FEPERLIGR IV BIFTEREFalelli ¥Rk u

2Rer ekt eation i A3 1chrerat O9rABY mi) S 02he 10omdied
met hanol in dichl oronet hane as eluent) yielded the

SECERES w@%pwﬁdaﬁ@ufnilﬁ%w UriEofadieas pafebrbre giried

Rdr ghhyihbie d4, fB_tthéQ@ (0%nethang! i4 nvazcuo and
di chl oronet hane (DI\/BOd6 300 MHz) 6 7.32

puzhfigd By Llpgly cmaomﬁ)toglramw 1P 1P23430 240% rﬁtwl H) ,
éée%;tg/ﬂgpﬁéﬁé 48 é@heﬁk GFE& éjéﬂlﬁ?éd %oiut9®n2®§ ) -

t@rzsbstsv@quormlapﬁeﬂz% & THdo 12 187 L¢ aRetyfamino) -

%%H%gwereone ﬁygél%nﬁé QB@&hméEﬁyi é%te@wﬁé 470 g, 0.945

LCVMS e/ z cal cul ated for
W@@5H28FN@@‘6®15117.(13681L f suAdTHH 8(1AvwiH) was540ded 52N NaOH

I o
R0 5 3t T berzofiehh: 3- SR B 105, SFEG,10°
rpitbpoxy) ibi gpharydrcdqeyhhnekal Eing quiattivge2@asSt @pidified to pH

4-, - (2. but yl - -
AR B PG R EroR g SBERER PR, Sh T e e
@x20b8) MmoThe armhbidhedr erbbaoiz ozgds mtals@eddeegﬁénﬂl@llyimm
1) _in dry 25 t
W%Féahaob% éj regot[‘fgms Wi %?%16 %Alt'@rle\%and

damdbntraﬂéﬁ.ihrmﬁﬁ@oltb 319bﬁtthﬂnt1tléﬁlebmprnd as a light

addi tions, ywere.c Ie so tion S for

B llok S0RL e G S BhaLE0t JatiE Rt of GRE R ondetine) O
epacatipn,3oot Ezageeousl | aper Ayas extvregt exk-wi)t,h 7.37-7.20
di chl or onet hane (2 8( 20% 30 i and the conbl ned

GHgal cAF 2kr s/ edI v th Rt & H)

H), 6.69 (1H, d J = 3 Hz, Ar-H), 4.95 (2H, s, NCH,CO), 4.38

(1H, m, Ar-

(1H, m, CHN), 3.66 (2H, s, PhCH,S), 2.85 (2H, m, CH,CHN), 1.45
(9H, s, CMe;3); ESI-LCMS e/z calculated for C,sH,oN;0sS 483.183,
found 484 (M+H)*, 506 (M+Na)™.

Example 113
(2R) -2-tert-Butoxycarbonylamino-3-{4-[2- (5-fluoro-indol-1-yl) -

acetylamino] -benzylsulfanyl}-propionic acid.
OYO%
sSiease
F’JC:f;:L\/J\N O~ "OH
(2R) -2-tert-Butoxycarbonylamino-3-{4- [2- (5-fluoro-indol-

1-yl) -acetylamino] -benzylsulfanyl}-propionic acid was prepared

in analogous fashion to that exemplified in Example 112,
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sat'd ag NaCl, dried over anhydrous MgSO4, filtered
and -129 WD 2004/099171 PCT/ US2004/ 013700

woaommati7at ed i n vacuo. Purification by flash eorwsmo4/013700
chromat ogr aphy (1-2% et hyl acetate in heptane)

egbbpedes- fhioro-indol-1-yl) -acetic ac1d was substituted for
rono- phen (2- butyl benzof%ran 3- - met hanone

1??2161 yl %&%@1 20% me hanol in

dECEEEOBbIQéEhi}&DZyH{ ﬁm@uu‘v/ﬂcﬂaenzm uxmm A 87ol3lztl @R, 08d, J =
| - benzofuran-3-yl)- nethanone

(4-Dbr ono- phen (2- but

2225 55, el £2A - W nidibl. oG RE) - 07308y (i Hb 7 =

sGoel, QdH£0 A Gnang heatad o th NaBi (QrZﬁ;% 94 éo 12m, s,
ui v, 95 ol ). After stlrrlng for 1

FF%X‘%'QPr'e 4hdd J3Hr el | FED a 3 0% 8Hnes |]ﬁh%&§én §oﬁ%t (¥ m,

ctig88N )L ). WA telr, SepaFmd )) ONest BECMAGUEOUS, 1l-aY §F c¥BSor |
extracted with ether (Sb n.) and the conblned or gani c

Chalz e One r 0 Wdlshied TRpA RBR efM+HBat' B24q(Ma),"-15 dri ed
over anhydrous MyS04, filtered and concentrated in
vacuo. The resulting al cohol was subsequently
Egpepleetl4 n dry dichl oronethane (50 nl), cooled to 0

(QR?”dﬁ{@aEzEd(s‘MBEF.) ygu&t hydsi | '1a%)tacgtg&am £

equi v ropw se via~ syring
bsmzvlsmigfwla}dcxu-ttlee‘nabusowwrhqnyrllamengapmp@om &siidl.
(2.43 nmL, 5.0 equiv., 31.6 nmmol) was added over 2 mn
and the mxture mas stirred for 3 h. Once conpl ete,
t he sORRX+n{4-wRs ( %a@hedykwxyrimﬂnér;-satdeetwl@ﬂﬂnOJ-

roe h dro red and_concentrat.ed
b%ﬁzyg%éﬁgg |ca |on&E§§Y?ﬁ o Rhonat ot Pglhywas
p@@pﬂ@&@thykﬂﬁﬁEEQMB EBShE@manEﬁh%E akémpﬁbﬂled in Example

137% %%%?r%o %i%f%il é/logggt%li%f—gg gf ULadc 22 aacfc?lwas
sﬂbBUiyﬁtéﬁ[ﬁ%m(4nﬁp5 S-{eta@meidhyceid. R: 0.58 (20/ methanol
10l SIQXARAR) Mg Wil " RFRBY b PEEE ™Y 18 39 i,
COOH), 7.52-7.20 (10H, m, Ar-H), 7.12 (1H, d, J = 2 Hz, Ar-H),
6.83 (1H, dd, 0 = 9, 2 Hz, Ar-H), 6.33 (1H, d, J = 3 Hz, Ar-
H), 5.08 (2H, s), 4.97 (2H, s), 4.03 (1H, m, CHN), 3.68 {(2H,
s, PhCH,S), 2.67 (2H, m, CH,CHN), 1.38 (9H, s, CMe;); ESI-LCMS
e/z calculated for CaiyHisN30sS 589.225, found 590 (M+H)', 612

(M+Na)*.

Example 115
(2R) -2-tert-Butoxycarbonylamino~3-{4-[2- (5-fluoro-indol-1-y1l) -

acetylamino] -phenylmethanesulfinyl}-propionic acid.

To a stirred solution of (2R)-2-tert-butoxycarbonylamino-
3-{4-[2- (5-fluoro-indol-1-yl) -acetylamino] -benzylsulfanyl}-
propionic acid (460 mg, 0.917 mmol) in acetic acid (20 mL) was

added sodium perborate tetrahydrate (148 mg, 0.963 mmol) .
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-130 WO 2004/ 099171 PCT/ US2004/ 013700 A solution of
3-(4-Dbrono-benzyl)-2-butyl -benzofuran (14.03 g, 41.5
wonwi4)o991oi s( pi nacol at o) di borane (11.60 g, 1.1 PeqguwiS004/013700
45.7 mol ), potassium acetate (12.2 g, 3.0 equiv., 125
el kolﬁt%@ze(sl%ﬂﬁfedoaﬂ M @ﬂ&lﬂlﬂe@bﬁgl%éh Br,d CGlozs
(dgpf) . CH2C12 (4.15 q, quiv., 4.15 mol) and
T REBaL t bngé)l@lqw@fchéaﬁbet%h% cAGe ke ¥8PN FIP RS UEE

cﬁqlu%édt 91 £190RnFenRRLatHr @106l it edainth WatBEnt1H0y with
and filtered through celite (washed with ether,

V@G@l’m‘%?d PFiee shpacarven, 2RRETQRFIMISS: | alieitaias and
d%ﬁEEﬂEEgge&Miﬁ‘égéﬂﬂ' (§u¥1§§%biﬂén b&h%léghceﬂpbﬁﬁﬁégraphy
organic | ayers were washed with water, sat

(Griled R0 merdroas ms@mhlfqnon@ﬁéanan@smﬂq r aiedded
t(lrzé \égz\eygﬁﬁcﬁﬁgaddéats' gn; by &imecqfumaghgeg%@ﬂé Ay

acetate I n heptane) afforde
Fibubyre3s¢Uid 4 R4, §, 69 (20% methanol in dichloromethane) ; |

t hyl - , ' b ) -b | € f _
AR BTEL Y e esbal an By 3 o gt
723BuUt(gH, 3m[ RA=1H)tr §-41- (7319hé3ﬂ',| Hpr@goﬁy) bi @ﬁehl,&li 44, J =

%l gﬁ%g%ﬁzg:?ﬁ%gfl}{a%zatrarret’hy [H? 35 07 (2H, s, NCHCO),

22pdi-oxabol B arm,2- Bﬂcﬁzbem@qui\benZOBur &2H ( 100 GHyCHY) 255.37
L) 4 br itro- n I I (0)'¢
alénr%l 5 }1 tz?heqaslkp s,ocgg dPa %é’r Oéne %fg fgél\%] e/z
c%.lﬁueque& o). Q8T.:FrImK) 5in. Wed erf ubhdnk) saitd+DIVE (520
@E}jﬁx@s treated with 25 PdC12(dppf). CH2C12 (23 ny, 0.1
7 0.0282 mml) and heated to 120 C. After

conplete (by TLC) the solution was cooled to room
t%ﬁraiﬁe’ acidified to pH< 4 wth 10% aq HC1 and

' &d th water (20 nL). After separation, the
aquequs4 ' wmum&b@n&baﬁkeﬂ 3t lneriniyan -¢3 (X-2Rek]) -

and the conbi ned _ 3 ani c, |l ayers were washed with
REPeFY) sBtPRERG Nad 1 2gRpLEnty ’éihydrous MySO4,
filtered and concentrated in vacuo. Purification by

rep thin | ayer chromatography afforded 2-
Sy 1 3- (5 SHITG GIPIYES: PRV L PrsBRRs FrBRpRERY] e tharone
ethyl]- benzofuran (53 ng, &1%

W

A solution of 2-n-butylbenzofurane (19.8 g, 114 mmol) and
4-bromobenzoyl chloride (25.0 g, 114 mmol) in dry
dichloromethane (300 mL, 0.4 M) was cooled to 0 °C and treated
with AlCl,; (16.6 g, 1.1 equiv., 125.4 mmol) in 3 portions.
After the additions were complete, the solution was stirred
for 3 h and carefully added to ice water. After separation,
the aqueous layer was extracted with dichloromethane (2 X 200
mL) and the combined organic layers were washed with water,

gsat’d ag NaCl, dried over anhydrous MgSQO,, filtered and

-129-



10

15

20

25

30

-131 WD 2004/ 099171 PCT/ US2004/ 013700 Step 5:
-(2-Butyl - benzof uran- 3-yl net hyl ) - 4- ( 3- phenyl -
wonroepoey)d bi phenyl - 3-y| amine 5 A solution of PCT/US2004/013700
2-butyl-3-[3 -nitro-4'-(3-phenyl - propoxy) -
cBhpBaRYAtda ViR - b@aﬁpfwm&ﬁ%maaghlgélml) in

ethanol (1 nL) and acetic acid (1 nL) was treated
PR PRI (2% 2tBYEqRF]LAL. 1417éleﬁﬁ6¥1§ advEf Hetaded 4-

!re 42 fyr (3 Lhehzo 60 Y410 -reemuhenperal W
° Tél s%lll%ﬁ’on g/vasbtﬁggﬁriég |zcr)1to a 10yt28/oaq NaCH / r|c 2

3\ﬁlaﬁer solution (Ph > 8) and extracted with ether (3 X

20 nL). The conbined organic | ayers were washed wth
water, sat'd agq NaC, dried over anhydrous MySO4r

SEEDt 8F ecB- %@w@ﬁnmiéoﬁwbvtwﬂc@@nzp@rlrancat| on by

prep thin layer chromatography (25% ethyl acetate in

hept ane) afforded 4'-(2 15

but yi- pehziofar @f- I4ybrendyphemzl()3-(Bhenyyl prepoxfyrapi-ghyl) -

y (34
m%@t{%(ng?% ?rﬂ e%zg ur acﬁl)ggl{? gﬁl%]g} 42? hen% M) 282
Cppbpdxiyc) (bl ﬁhensﬁl tBeafigd mmaNaBHacGQi%Bhgl, esllemﬂmNHG 95
0 [ of . .

LS. oAy BS2STIaRh. b1 Nty JigEpse was poured into a

5plaeayheprnpove5t)e—xb|sphenyd>n 362}A]Qamme AEROrngepdrd2Gidbn, the
[ sopr | et 0.
GEpYe Lot RO R e A e ked 1B b &9 nsg
cbmehhed cwrgatma: é.calyaﬁ:somené \mslneld wdhhowabaﬁacﬁtatde a(q4§JaCl
i chl or onet han

aREsa oot Eiarero toaihs i1 tRedLEre rSeaa et dpegrone-
Thet heyal eindnd eexblaehedswhddidinthlyososel hedeid A% 15

The conbi ned or anlc ayers re shed wi_th
SRER LT ORI o R el L o Pt Sty Bt Sy St

tf:ulat;leymllm (Qorocmni;rat@deqdiwacug cRPuiihdl caddipwiky via
sggﬁggéhlQ&H&¥92t1}%§§gvg%%ggﬁég%gézlsP&?A}Egggﬁﬁgiégggtlc
acid (2.43 mL, 5.0 equiv., 31.6 mmol) was added over 2 min and
the mixture was stirred for 3 h. Once complete, the solution
was washed with water, sat’d ag NaCl, dried over anhydrous
MgS0O,, filtered and concentrated in vacuo. Purification by
flash column chromatography (0-2% ethyl acetate in heptane)
afforded 3-(4-bromo-benzyl)-2-butyl-benzofuran as a pale

yvellow oil (1.34 g, 63%).

Step 3: 2-Butyl-3-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl) -benzyl] -benzofuran

t&ti
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chromat ography (25% ethyl acetate in heptane) afforded
N-[4' -

wO20daobyi71 benzof ur an- 3- yl net hyl ) - 4- ( 3- phenyl - pPOP@$YY04013700
i phenyl - 3- yI] oxal am c acid ethyl ester (120 ng,

7796A SoRUER Y é -bromo-benzyl) -2- but 1- benzofuran
N-[4"-(2- Butnl benzo uran- 3-yl methylg4 3-p

(pEoPdXY) - @{ﬂl@m@ll)f% P b {2z Fiad A il goRaBe | m o 1.1
%‘Tﬁ‘enyl (25 b}Jtrﬁ{AoﬂenéBE%Q{‘m@ a)/c!erf%tt@yl )_L242(§; 3.0 e%ulv , 125

pr opoxy) - bi phenyl - 3- -oxalam c acid et
masl brig 1IAE0 1G-09g mLO. 204 Wmﬂays |tr¥eé1fcﬁénmt](13 m.) was

ol 5 Rated
Psr#%g §§pgjﬁcgd E?ler r eé‘ flglaé}lm tgnp rat'dare s l%f #ﬂéér{lét%d??lngte
td Bo tthe 2dlteti onmpase dal dllﬂ,euht%oSOblH:mm wast lgoledh to room
concent d .and d p |
RS ORI o8, BESDAL P SR s
caﬁﬁbedeﬂia%ec{ Awlth e2hBut y$003eniz)of URdned- yepatdylgn,- 4£he

g@ BYE YLy %Oxe&)f £30L BRI ToHld <9XR! 28D GuC! d k32
Céﬁ@h.hécﬂ]Z@ngr&m 4aylerpheayé - vlmrkmai (Wlahl dat@n, Sstaelp’ d aq NaCl,
b f 4- I- I
Aled) ATF U e YaP AT Shidlests, [ vacuo.
Pa‘ﬂ‘lngﬁéf@i()zr% K ﬂara@miocpmrﬁuylc)hﬁdman:@ghybhyl I;sm'_e/8 (ezﬂhyalz)
ui Mo
arv*ﬁt%?uje%eh?af@@%t)aﬁcoﬁﬁﬁo% %%%13_3 14 Xm%t%rg 130 nl)

tWRaFafbE M 1) NidieegBlrddn - H- )R behubbl edehfdfuran as a
sol ution) and treated vvlth Pd(PPh3)4 (3.59 g, 2.9

PRl YeLllo¥ 1@kl nddt-iPng t8°8b- C for 4 h, the sol ution
was cooled to roomtenperature, poured into water

SgFSOO m.) and 30 extracted with ethyl acetate (300 n) .
RE 6 gati BUBHade ItdsDiiERHed (3 Bhesal-BrgpoRagoiphenyl-4-

yatkedy, oy eperdpidous MgSO4, filtered -133 WO
2004/%99171 PCT/ U82004/ 013700 and concentrated in

vacuo. Purification by flash colum chromat ography

(5 2&"/%@@@/10@%@5 3 Buk hEPtANE), Al 3L d8drbdlernyl -

di benzof uran-4-yl - 3/ “trinethyl-'silane as a

[doBoRl @g@be¢rolan 2 -yl enzyl] benzofuran (100 mg, 0.256
mmol), 4-bromo-2-nitro-1-(3-phenylpropylox)-benzene (95 mg,
1.1 equiv., 0.282 mmol) and K,CO; (136 mg, 3.5 equiv., 0.987
mmol) in water (1 wmL) and DMF (2 mlL) was treated with

PAC1, (dppf) .CH,Cl,; (23 mg, 0.1 equiv., 0.0282 mmol) and heated
to 120 °C. After complete (by TLC) the solution was cooled to
room temperature, acidified to pH < 4 with 10% ag HCl and
diluted with water (20 mL). After separation, the aqueous
layer was extracted with ether (3 X 20 mL) and the combined
organic layers were washed with water, sat’d ag NaCl, dried
over anhydrous MgSO,, filtered and concentrated in vacuo.
Purification by prep thin layer chromatography afforded 2-
butyl-3-[3'-nitro-4'- (3-phenyl-propoxy) -biphenyl-4-ylmethyl] -
benzofuran (53 mg, 41%).

-131-



10

15

20

25

30

(28.9 g, 96% . 5 Step 2:
4- Di benzof uran-4-yl - phenyl -boronic acid O OHA

weabastoomiTi of (4- di benzof uran- 4-yl - phenyl ) - PCT/US2004/013700

trinmethylsilane (28 6 g, 90.2 mmwol ) in dichl oronet hane
(350 10 m, 0.26 M was cooled to -78 C and careful ly
treated vvlth borontribrom de (135 ni, 5 equiv., 135
sapl §: Aefteﬁvz1%y1a@§mz@6\ﬁr%rs3-d&ﬁﬁlt@vé> ﬁhé3s¥2}1“iﬁylon
ogm, teppegrature and stirred for 3 h.
pﬁgé?}e@t he rea tll o?ymgxture was re-cooled to -78 C,
treated wiwth dry nethanol (30 nlL), 15 slowy warned to
room t eoer ndustirgeph forcloaah. (Nexth
sol %I %n vvalgélfe%c%ogug&%o -%8 Cl car ef ul ’Ia\'i q%ré%%epempoxy
biphhntD% el dChy(130 behkofweamed X o9r 06nil 0 Enmpeeh) uie ethanol
A0 PLhE SR kil (0 08, J O TREE ERULL |
‘o i ON oure fit 0 water (50 and ex acte
awkt hgethy) cacz!e?tmmow 204 Xagedhitpo, l‘EI@eoCoﬁbrn-’Edl After
organi c_l ayers .wer d rs
SO Ry BT TEBH R eyt B ragn, Ble Btz 4
20acHq. Nddie Lriude wartedustlwakors uSHrerd8d andae&ﬁ%@tte_h%/lwith
FReLaLs kT eRhane gl hhsled Idianad 300.veshgtl Widdhea

I'on

wétdl hevzof L&a’clﬂ-ddr-ayj Natrenydir%d hn;ra:manhgdrduasM@smmi feltered
solid (20. 2 79 18 The follow n
a@&nﬁBBi(n ﬁne/%&ﬂ%a esBE i AN ©Oma E?é’oPHFBg%E%I e

Jrebhads ﬁé@w_}s C(mems%tﬁgscaw&teamyeleptaaea 1380 Aed 4'- (2-
2004/099171 PCT/USZOO4/O 3700

bytydr PeBEt BRAH oMY ARY nb-5- 3zrl’(h§nél’|1b8ﬁ?8?iﬁ¥hr?mzpl§ﬂnyl 3-
yméfniigien(ﬁyg )mgpem@yl uI fanyl]-propionic acid. Rf 0.70
(50% net hanol 1 n et hyI acetate). 5

2-tert-But oxycarbonyl am no- 3-[ 4-(2-di benzof uran-4-yl -

t hi azol - 5-yl ) -benzyl sul fanyl ] - propi oni c aci d.

Step 6: N-[4'-(2-Butyl-benzofuran-3-ylmethyl)-4-(3-phenyl-

propoxy) -biphenyl-3-yl] -oxalamic acid ethyl ester

A solution of 4'-(2-butyl-benzofuran-3-ylmethyl)-4-(3-
phenyl-propoxy) -biphenyl-3-ylamine (129 mg, 0.264 mmol) and
diisopropylethylamine (0.115 mL, 2.5 equiv., 0.66 mmol) in
dichloromethane (5 mL) was treated with a solution of ethyl
chlorooxoacetate (44 mg, 1.2 equiv., 0.317 mmol) in
dichloromethane (1 mL). After stirring for 2 h, the solution
was diluted with water and extracted with dichloromethane (2 X
15 mL). The combined organic layers were washed with water,
sat’d aq NaCl, dried over anhydrous MgSO,, filtered and
concentrated in vacuo. Purification by prep thin layer
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>0 HN OH S SO R 0.81 (50% nethanol in ethyl
acetate). 10 Exanple 119

wa@a-20@rop9iBut oxycar bonyl am no- 3- [ 4- ( 5- di benzof ur aROTASY104613700

-nmet hyl - pyridin-2-yl)-benzyl sul fanyl ] - propionic acid.

cﬂromg%aggaph (25% EEhy N 2Ldde Rh BebahPN% MReREBON- [47 -
in eth acetate). 15 Exanmpl e 12

(2-Pery SranmofearboAyy ARe HEL -4 (3dPBeRY bf RFeRRxy Piphsnyl-
hgi‘Wo;é‘ala)ﬁhQX)é)cQHt E¥LhG1 88dih201b0 mg, 77%) .

N-tert-But oxycar bonyl honoseri ne A sol ution of
hormserlne (5 0 g, 42 mol) and triethylamne (8.8

gb% £3 ymly g %9"%?313@%%11( %SYImt 5) - £90] gﬁ&ehgl-

and treate -tert-butyl "dica onate
pEgpody), -iehenyioR) v1 Af oxglamic pickd 16 h the reaction
m xture was concentrated to give crude (L)-N-tert
-135 WD 2004/ 099171 PCT/ US2004/ 013700
but o&y@@nbmm lpdniys €41 né2 thitetlnpeaspliersat 3 -G thygd) -4-

The fy

pur‘f’% [ %Li%%‘ﬁi@il- %Zfﬂ g’{ag%‘tégr %(%%@I %trr%s eerElter (120
mget hy:laozesﬁneﬂ) 5nAesbhniol of® ofL)cmadetreated with ag 1 N NaOH

tbuto cab | hompser.in rieth

Qs Mhnsl g FEEY A TOY RRR Cok By Hhd Y ARG

teinb draedtyy ] m(failedes(:srﬁlm_ 146 noel }solﬁxtiem wig ra‘rqudgfled to
for ction m xt
PHcEt i}at"‘é% J?’].’O%I%ii'_) CORBIHET Sjc@élsspv]éfyl%\?% Wep MEhin
1646+ EhBgabodi@bhyal0% methanol in dichloromethane)
afforded N-[4'-(2-Butyl-benzofuran-3-ylmethyl) -4-(3-phenyl-

[¢)

propoxy) -biphenyl-3-yl] -oxalamic acid (32 mg, 28%).

Example 117

4-Dibenzofuran-4-yl-phenyl-boronic acid

Step 1: (4-Dibenzofuran-4-yl-phenyl)-trimethyl-silane

o
TMS

A solution of dibenzofuran-4-yl-boronic acid (20.0 g,
94 .3 mmol), (4-bromo-phenyl)-trimethyl-silane (21.62 g, 94.3
mmol), K,COs (39.1 g, 3 equiv., 283 mmol) in toluene (100 mL),
ethanol (60 mL) and water (30 mL) was purged with nitrogen for
5 min (bubbled into solution) and treated with Pd(PPh;), (3.59
g, 2.9 mmol). After heating to 80 °C for 4 h, the solution was
cooled to room temperature, poured into water (300 mL) and
extracted with ethyl acetate (300 mL). The organic phase was

washed with sat’d ag NaCl, dried over anhydrous MgSO,, filtered
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NaHCO3, sat. ag NaCl, dried over MpSO4, filltered and
concentrated. Purification by flash col um

wohommetiogr aphy (25% et hyl acetate in heptanepCgasen4/013700

(L)-N-tert- butoxycarbonyl honoserine nethyl ester (7.8
agdacggi%ﬂﬂﬁhﬁﬁggai)vaééolki@@ﬁiﬂﬂaagl%h 5y321£§h Gblﬁﬁgﬂ
chropagegraphy) (52238 eﬁwlz ﬂetafesfn( ‘s’tepéanﬁib afforde (4-
dghéngof@%éniﬂﬂyi&bﬁéﬁp@ﬁyﬁf&ﬁéﬂhyﬁ RHQEBBULY T Ccdidd ess oil

20 ester A sol ution of

@E)%\Ete?ﬁ out oxycar bonyl honoseri ne nethyl ester (1.2

g, 5.14 mmol) and carbontetrabromde (2.52 g, 7.71

nmol ) in dichloromethane (20 nL) was treated with a
stepohd PP uinadfomant 4ty ey lpthespriaea¢idss g, 5.14

mmol) in dichloronethgae (15 nL). After stirring at

roomtenperature for h, the solution was dil uted
with heptane (50 nlL). “®é>presulting precipitate was

filtered and successwel whit h hept ane, 5%

NaHCO3r sat. ag Nad , MySO4 and 30

concentrated. Purifi catl flcalsh col umm

y
chropat ogr.a %.e h cetate |n e ave
(L)-2- %f?t&ﬁﬁt ngga%ib%% arﬁlrnaonéf‘ Br oﬁo%u}’yplzz gci d
t&ﬁhbyhy3§iﬁﬁma32WhBtg, SQIZCthE 19ngd1%8@@roméﬁhdﬁ%? (350
5 5.10 0Q4/ 099 71
TP RS OB e 76158 To 2T pne, taPe B Kt d

p3drdhttShrdnide ,(135. fhh, (1 5Jequikd , Has Ambl) , ZAﬂhﬂax( nhe

1H)t 2.21(m 1 H 1.42 (s, 9 H)

SAAT LA ¥R RAYIRIRER 4E)P X9 LB Fe s armed to room
t%%b@%é(@@f@ogwd Hikebdt yoi-Cc3 agi d Nasdhy lth@st:@actibﬂ\lhiae@ure
0~0 Br A solution of 4'-bronpbi heny 4-ol n‘% qL)

H 4

w3ssgenfpPied o DvE (40 trﬁ_e)at\ﬁé]s wil Bafbéﬂ ‘U\?'ilh'"

srmw,l% Bwd ZnddU roBft €Empstdtddd GO ti@rBENEor 1.5 h.
br onp- 2-t ert - but oxycar bonyl am ng
Next the solution was re-cooled fo -78 °C, carefully quenched

with 10% ag HCl (50 mL), warmed to room temperature and
stirred for 1 h (solids form). The resulting solution was
poured into water (500 mL) and extracted with ethyl acetate (3
X 700 mL). The combined organic layers were washed with sat’d
ag NaCl, dried over anhydrous MgSO,, filtered and concentrated
in vacuo. The crude product was suspended in a 10% ethyl
acetate in heptane solution, filtered and washed with the same
solution (5 X 60 mL) to give 4-dibenzofuran-4-yl-phenyl-

o)

boronic acid as a white solid (20.2 g, 77%).
Example 118

The following compounds were prepared essentially

according to the methods and schemes described above.
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10 butyric acid nethyl ester (1 g, 3.38 nmol) was

added and the reaction mxture was stirred an
waddistovmital 16 h. Once conplete, the reacti onPaTASA08/013700

was diluted with ethyl acetate (100 ni), washed

SUPCﬁsééf%ﬂEﬁﬁ@%ﬁﬁa§ﬁ&nyﬁ@hiﬂ$u§l[QQQGSalbeﬁ&bfﬂiﬁa,4 yl-
S filtered, and concentrated. 15

dried over
PY’HHH—’Pt?ﬂﬂ@r%%’ﬂﬁ&ﬁf%%ﬂcﬂm?WH&Fo@Féﬁhy (10% et hyl

%Q?Lﬂ;QSO“ mggggﬁgf)upﬁﬁﬁbqegcetate .
br onobi phen-4-yl oxy)-2-tert

butoxycarbonylan1nobutyrlc acid nethyl ester as white

SO| I %Zté;pt @Mﬁgﬁo?yi‘ﬂl%i ﬁzch(g)- dlb&’l;oflﬁfgr(-q’-y‘i

7.44
talaquzsml)-@e@zwaulaanyizb-rafqmonécwcmé 28 (m 1 H,
4.51 (m 1 H, 4.08 (t, J = 8 Hz, 3.77 (s, 3
H, 2.34 (m 2 H, 1.44 (s, 9 H). 466 (M- +1).

5.2-tert- Butoxycarbonylanlno 4- (4" - dib pof uan- 4-yl -
XY ) :

25 bi phenyl -4-y Ti&zﬁfﬁer A
ert -
esPer (464 ny,

sol ution of 4-(

but oxycar bonyl a

1 mol), 4- di benzoflur gnbor oni ¢ aci d (222 ng, 1.1

mmol ) and Pd(PPh3)4 (52 30 ng, 5% nol) in toluene (10

reL) . @End settharoha(dl 1) etdylheatedteluntil the sol ution
becanme cl ear and subsequently treated with -137 WO

2004/ 099171 PCT/ US2004/ 013700 2 M K2C3 (1.5 nL) The
Ekampléonlmixture was heated to ref lux for 2 h,

c to roomd eratur t c

2(%5 (njE toxlaﬁc org FEH gr[‘g\/a éjﬁ‘g%h\é\%ggﬁg%@s/‘ls ﬁl 8 Hetny1-
pyktblﬂam yIM}HHﬂﬁglsamdasgll -meppNaGlic deidéd over NgSO4

and 5 concentrated. Purification by flash col umm

chr omat ogr aphy ( 10% et hyl aceta 6” hept ane)

provi ded 2-tert-
But oxycar bonyl am

’-(4‘ dlbenzofuqmgzqij bi phenyl - 4-
yl oxy) butryi c aci ) :st 5 SO|Id (374
ng, 69% . 1H NWR , 7.70 (d, J

=8 Hz, 2 H , 7.62 iO ‘ g 43 (m 3 H)y, 6.96
d Hz, 4.53
n‘? éi H)2°’4mﬁ%?5|2’1 %%Pél afeﬁfte 78 (s, H)s H) ,

.34 (m 2 H, 1.45 (s, 9 H. LCMs 552 (M +1).
Example 120

2-tert-Butoxycarbonylamino-4- (4’ -dibenzofuran-4-yl-biphenyl-4-

yvloxy)butryic acid

1. (L) -N-tert-Butoxycarbonylhomoserine

A solution of homoserine (5.0 g, 42 mmol) and
triethylamine (8.8 mL, 63 mmol) in 50% ag acetone (25 mL) was
cooled to 0 °C and treated with di-tert-butyl dicarbonate
(10.1g, 46.4 mmol). After stirring 16 h, the reaction mixture

was concentrated to give crude (L)-N-tert-
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6. 2-tert - But oxycar bonyl am no- 4- (4" - di benzof uran- 4-yl -

15 bi phenyl - 4-yl oxy) butryic acid A sol ution of
wa@a-20@r9iBut oxycar bonyl am no- 4- (4" - PCT/US2004/013700

di benzof uan- 4-yl - bi phenyl -4-yl oxy) butryic acid nethyl
b8 bRV ca (&0 IMbmdde?ingnoljet iy THIEnE2 sally ansl. aedhandhe

(2. m) was 20 cooled to O C and treated with 2 N KOH

C(fﬂ}dﬁsplﬁ%}mt Afseisest i FRYGE F Yt ik PEEE G F RN s

quenched with 10% HC1L (to pH 2) and diluted with

et hyl acetate (25 nlL). After. organic |ayer
sepefht B 97~ ;Q’&@é’féf§aff}a9%¥n€r%@s§%tlﬂ‘§cf“§8hwt?rsteeixhyl

acetate (3 x 15 nL) and the conbi ned organic | ayers

were dried 25 over SO4 and concentr at ed. .
Pur i fi etdoiPThyP I [cagRec 6F Lnh toHr-SE ey Faphyny aBmserine
tml?ﬁ%%miﬁb dighl Qrgnet ang) nm&w dedpgr (25 m) was

tert-But oxycar bonyl am no- 4-(4' - di'benzof uan- 4-yI - bi phen
tykeaged ywioxy inithnliiedaded ( %152 wﬁr,t é6saipd) ¢ 25Dy THFing

f%g }§| 1'1\"\/3:1'% q\%gﬁ)q@}l 6§5&‘g (\ngas ‘]il'lﬁ)%eﬁzm.gh I_gth%ﬂ'fb%%tate

(1001mfH, Washesl Hpccgssi}ve@za@tr( M TibyicagHd(tsat) ag

NEIFE%-”’L%@E) 535 %’%ﬁi ?%Fp‘%&o%ﬁ%@ﬁy% 505009171

cBETANSZOI 01 F@0fication by flash column chromatography

Ler rb y 4 Ihenz n-4-yl - bi ph

L SRR B ORe sty JuIfRepgre

bubbmquni‘t&nw}shdnfo&eyh)le Betleyl e&ter (7 8 g , 80% two steps).

1 ycarhony utryic,agid hyI ter

g#@{i@%ég P4J°- g%'gongcgeﬁieng hllqol 4 95% % Al H*) .09

(@ndog £L36 4thr onon) 2- Berb- bait oxyDar kzom%l am nm Ro)u,t yried (s, 9
?cid met hyl ester (1 g, 3.38 mol) in DMF (15 nlL) was
ooled to O C and 10 treated with Cs2CO38 (1.2 g, 3.7

nmol) Once the addition was conplete, the reaction

mxture was warnmed to room t enper at stirred

o G e i Cy POt TR F0 g B phaRa Y s & mechyl

cgdegsevely with sat. ag NHAC1 and sat. ag NaCl. The
resulting solution was dried over MgJSO4 concentrat ed

and 15 purified by flash col utm chromat ography (10%

ethyh gset@i&h id¥ (L) -N- tert-butoxycarbonylhomoserine methyl
ester (1.2 g, 5.14 mmel) and carbontetrabromide (2.52 g, 7.71
mmol) in dichloromethane (20 wlL) was treated with a second
golution of triphenylphosphine (1.34 g, 5.14 mmol) in
dichloromethane (15 mL). After stirring at room temperature
for 16 h, the solution was diluted with heptane (50 mL). The
resulting precipitate was filtered and successively washed
with heptane, 5% NaHCO;, sat. aq NaCl, dried over MgSO, and
concentrated. Purification by by flash column chromatography
(10% ethyl acetate in heptane) gave (L)-2-tert-
butoxycarbonylamino-4-bromobutyric acid methyl ester as white

solid (1.19 g, 78%). 'H NMR (CDCl3), 8 5.10 (d, J = 5 Hz, 1
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hept ane) to give 4-(4'-bronophenyl sul fanyl)-2-tert-

But oxycar bonyl am nobutryic acid nethyl ester (1.37g,
waQW4poias solid. 'H NVR (CDC13) , b 7.38 (d, pPATAIS10D4/013700

Hz, 2 H , 7.18 (d, J =12 Hz, 2 H, 5.08 (d, J =8

,413#) (4a4§ (ﬁ)@ 1k, Hi 1203 7337300 (€S, 33uf) .3 2402d,m7 2 13
. m )
Hz, 22t1é)rt %Lﬂt%)@fbaﬂbﬁhyl %rﬁ]no(‘% & di behZoftian? 4y -
bi phenyl - 4-yl sul fanyl )-butryic acid nmethyl ester O
NHBoc O -, 117 25 A solution of

4-4 4% = b 'orpsimelirhens &7 AP ) ~2-teaitt -
b t ] i e 404 ’
u %‘?(«;&E o ﬁﬂg}lmgwﬁtﬁﬁ&% raehaxhg@swﬁ £ g

enzof ur an- 4-yl p enyl) oronic acid
(302 ng, 1.05 mmol), Pd (PPh3) (52 ng, 5% nol) in
toluene (10 nlL) and et han 3 °“was heated unti |
the solution becane cle d su sequently 30 treated
with 2 MK2CO3 (1.5 nl) he reaction m xture was
heated to reflux for 2’h, cooled to room tenperature,

di | uﬁ.egolutll%% W %Goﬂk%gﬂfﬁhe?gu4U§ZOQéé91§§OOS 39 thol) in

ethyl acetate (100 niL). The organlc Iayer was washed
D¥Ec 4 &8 STl R snitieas gt whih NIEL 1d§dMgat . 3 ade Neegl) - After

gﬁkﬁ &V@ér NS4, and) congaitd 8t 6% tPUL bk Fad HhyMamino-

col umm chronatography (2-10% et hyl acetate in
bh@m:aﬁegc:tcb nganylzegter (1 g, 3.38 mmol) was added and the

r*egf gll&lﬂt %@é' api ppz4- (4 daadiltzq%gﬁuw ﬁ(éLOrﬁieOhen

- yls butryi c aci ester ngy
c@@@aeas,mmn65¥ea§M1p@ mixthﬁawaax@mgyted7w95h(¢ﬁhyﬂ Kcetate

2188551&{_“ 1»%%&3 f%@%s%mf%lé wwt'fx @a%l QH‘ Né%di) (’:ln% %:-llt aq
NaCQl @tied oved MpsSO2, Hjiltxr24, (ﬁpdlcwcelﬂtmtedlo (m 1
45
e G Rk y 2By A o Ui Bz B 2oeate
1h|pbpnymen-gﬂamﬂdbdnﬁl)4bubr9mqunham 25yD2ospl 12 1 bgr tof
| am_ no-

SRR ST YR Y yﬁn BENERS 9505 P B 391 W bs gotie
@eyByl, s0%). H NMR (CDCly), 8 7.50 (d, J = 8 Hz, 2 H),
7.44 (d, J = 8 Hz, 2 H), 7.38 (d, J =8 Hz, 2 H), 6.92 (d, J =
8 Hz, 2 H), 5.28 (m, 1 H), 4.51 (m, 1 H), 4.08 (t, J = 8 Hz, 2
"), 3.77 (s, 3 H), 2.34 (m, 2 H), 1.44 (s, 9 H). LCMS, 466 (M'

+1) .

5. 2-tert-Butoxycarbonylamino-4- (4’ -dibenzofuan~4-yl-

biphenyl-4-yloxy)butryic acid methyl ester

A solution of 4-(4’'-bromobiphen-4-yloxy)-2-tert-
butoxycarbonylaminobutyric acid methyl ester (464 mg, 1 mmol),
4-dibenzofuranboronic acid (222 mg, 1.1 mmol) and Pd(PPhs), (52
mg, 5% mol) in toluene (10 mL) and ethanol (3 mL) was heated

until the solution became clear and subsequently treated with
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ester (190 ng, 0.335 mml) in THE (2 nL) and net hanol

(2 mL) was cooled to O C and treated with 2 N KOH
wO20RM9mz) . After stirring 1 h, the sol uti onP@@aS2004/013700

quenched with 10% HCL (to pH 2) 20 and diluted with
2etihi)cacet at ent()25 mhle rAbtefonrgattiurd aper hemasd to reflux

seperated the aqueous | ayer was extr ct eg t.h gjry)szll

faEet ate $LeN SOk PORNHEHRRE oS ngﬂt BFg n"l‘”(:tlfL %j:

a\é’@ﬁ§té’rtﬁ¢0 @Mer W@Qﬁr@@ﬁh@%’é@%‘ﬂ kakedasiitd | Sucridsdvely
flash col um_ chr omat ogr a% 361(2 5% et hanol in

Wél%éh?%‘? omst KEhe} gadesat 254 dried over MgSO, and

beELA B QXY CanRary kari Be- Yy (H adi Renzrhuahrdmnatd oddaphen (
yl-4- ylsul fanyl) - butrgl c aC| d (180 ng, 97% as pale

1§@| pEby I HONR S DrSERPtanab Rlaafldfd—%teﬁ Hz, 2 H),
Bg\aggyégrbolny'la%l%’—élz (JID dlgergépbl_%ﬁn - Zlgbjdﬁhé’ﬁyl -, 69

ylo}qy}bmtmlc( rpcig pq)ethgloqst(epﬁ B Fthltf 88 3@ (:fﬁél gngH) 69
Wz ( %BC'@ 5541\ Mbg +y . (a EXpPlee 22> ), 7.62
% tert&g)ut oxycar onyl am rlfg 5-(4'- d| benzof ur an- 4-yi-bi p
(men44H) y| -5 pent 8nd) ¢ aecPe (40 WOB2884/ BIdN715- 33 (d, J
—gﬁ?S Oigo 75%0 (t, J = 8 Hz, 2H) 3.78 (s,
e u

't oxycar g‘onyl a>m’ no- 5 pent enoi ¢ aci d net’hyl
3ester2.3¢ sohutd &, ofl . db- {ert2 Blt.y[LCHScapBoMat 1) 11. 4
g, 52.1 mml) 5 in 1,4-dioxane (15 nL) was slowy
added to a second solution of 2-am no-5-pentenoic
acd d2 ¢ Begt - Bif.okymewbpny hadind NaCGH ' (-88dentpfaram- €yl -
Afteg tlrrin4g flor Jfg rthe soléjtlon was acidified
wi t P58 ﬁxif RE TR FESul t | ng m xture was
extracted W|th et hyl acet ate (3 x 80 nL). The conbi ned

10 organjc_] aye re i.ed over l\/g]
concén??ialf@c?r}/ﬁ)fsezmﬁggﬁl R R AR 0t §amm8| $s6tved in
d@MEné5ﬁuéﬂL)4@ﬂ]d—H1lp®éh9d 4V\4fld5b§}}<)2ﬁ3ﬁi?cy(1§ gcidimemint) ester
After stirring faqr f?@ i.on s, coaled to
(&8¢ BHd Preht 1\% gboﬁ%t né"rk% tgﬁﬁtol\?sifr?ﬁljﬁl )ras
opblien tbeo &d:dlahtioﬁaé\@tsed:(wﬁfﬂlﬁtzelﬁ Kbe (eazs i) .15After
m xture was stirred at roomtenperature for gg}gégne 4
SiTTipgt brizd Yt SOHEELERUIET i IHIRSE WéELmégﬁ e PH 2)
Blahyk 12688 affch (209 1mbretdbe (18 trgt.e waSevashgghic layer
successi vela/ with 5% aq
was seperated the aqueous layer was extracted with ethyl
acetate (3 x 15 mL) and the combined organic layers were dried
over MgSO, and concentrated. Purification by flash column
chromatography (2-5% methanol in dichloromethane) provided 2-
tert-Butoxycarbonylamino-4- (4’ -dibenzofuan-4-yl-biphenyl-4-
yloxy)butryic acid as white solid (250 mg, 91%). °C, H NMR
(DMSO-d¢), 8.15 (g, J = 8 Hz, 2 H), 7.95 (d, J = 8 Hz, 2 H),
7.71 (m, 6 H), 7.49 (m, 3 H), 7.01 (d, J = 8 Hz, 2 H), 6.83
(m, 1L H), 4.04 (¢, J =6 Hz, 2 H), 2.15 (m, 1 H), 2.00 (m, 1
H), 1.36 (s, 9 H). LCMS 538 (M" +1).

Example 121
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HC , sat. aq NaCl, dried over MgSO4 and concent ed.

Purification by flash col um chromat ography (5% et hyl
weacei4abe1720 i n hept ane) provi ded PCT/US2004/013700

2-tert-But oxycarbonyl am no-5-pentenoi c acid nethyl
ZGEEEE ﬁﬁh&ﬁ?d&rﬂ%ﬁ%ﬂaﬁﬁn&n40(4' dlild ehBE(QEDCA 3)1 -b¥phenyl -4 -

(m 1 H, 503 (m 1 , 4.38 (dd,

Y&Sﬂl‘éanyli)zl?lrztryfcrﬁué 74 (s, 3 H),(2. 51 (H)m 2 H),(

1.46 (s, 9 H. 25 2.

5-(4- Bronophenyl) 2-tert-butox carbonylanino 5- pent eno

i k- 4cid TREIRAPhEsYeFuBEANND dzy O A seal ed tube

char gedo w4y bl e hesebepzens: (2 md3ay1 10st &wol ) ,
2-tert-but oxycarbonyl am no- 5-pentenoic acid nethyl 30

ester (2.52g, 11 mmol), triethylamne (1.55 ni,
(éﬁgﬁyhtqgﬂ Bﬁ(gwﬁ}éﬁ&ﬁéﬁéaaetﬂlaP'%é7dﬂmfc%t%%lhﬁbh? and

was egase W th nltrogen seal éd and heat ed
(B -400r@d0% - et buAPrEFarbauyl ANdneObe LYY 7acid methyl

elsgé:er £ d§)4/ P13700,,1600Li Bgw the ma%goeoméa WS @&  ang

t hriough celite and concentrat ed
t?aatédcwiwmnkbﬂoﬁlﬁsw <ol anti @h@bhatd@ﬁ&pﬁ@e éi@@glon was

R Ceé tq Btﬁgﬁéuéénﬁ%s warmed to room temperature,
? ran ﬁ

sbmtnaycﬁ¢bdhyLam1d@t5dpwnt@nﬁﬂuﬂa@ﬁ@tﬁﬁﬁhylO@sﬂ@rand

2.6 699 l. , A0
usfpgd SueSy el Jclsthy o TR MR, o ifets B
redddt idg 38018, 1chkb weB dried Hyves MBSO, deodeentraied anf)
p@g%%béa& b}ilotj_p?{shs 'co?L%m£SCh§on|1_Qtogr%'p§1§/ ( rU.LO% |e_ghyl ]a'cééscate in
h%pt&ﬂé)Buiqu&amquyLanbmﬁpﬁbiynsuﬁfbayimﬁara@rm~yI

B§%3§§€a§ ¥ %-5 pe3t$n0|c aCIgrygggﬁ ter(ﬁ:§plutcﬁp
Bt @xycay @m@yl@ﬁbm? Sspenseneic acl dethyb gsjer.is (a, o
(0.384g, 1 15 mmo

“41@4H§rb%ﬁibfdiéﬁ&ﬂﬁbeﬁién%ﬁ&%oﬁl@)acﬁd4é0(%0251ﬂ1 G573
@mb)H?ndg Reb ((*%Ph%) Hg (9 952¢,, Ml ) 1i, ast%ue@en(lo

and’ ‘ethanol was heated unti |
solutlon becane clear

2. 2-tert-Butoxycarbonylamino-4- (4’ -dibenzofuan-4-yl-

biphenyl-4-ylsulfanyl) -butryic acid methyl ester

o]
S -

o
O NHBoc

o
A solution of 4-(4’-bromophen-4-ylsulfanyl)-2-tert-

butoxycarbonylaminobutyric acid methyl ester (404 mg, 1 mmol),

- (4-Dibenzofuran-4-yl-phenyl)boronic acid (302 mg, 1.05 mmol),

PA(PPhi), (52 mg, 5% mol) in toluene (10 mL) and ethanol (3 mL)
was heated until the solution became clear and subsequently
treated with 2 M K,;CO; (1.5 mL). The reaction mixture was

heated to reflux for 2 h, cooled to room temperature, diluted
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and subsequently treated with 2 M K2C33 (1.5 nL) . The
reaction mxture was heated to ref lux for 2 h,
woaoek@dot’o room 20 tenperature, diluted w th erPbyius2004/013700
acetate (100 nL). The organic |ayer was washed
wS HE CESIS) IV &l ak tisitieh (290 agL HCL mrd o&@hnlaqla@é} wasia@thed
over MgSQ4 and_concentrated. Purification fI ash

SRErERH O Ihito §Paphy (BHeEdosBENGTC acae%ﬂ na¥ied over

g@@} AR coAvBnlriesd: Purification by flash column
ut oxycar bonyl am no- 5- (4' - di benzof yr an- 4-yl - bi phen- 4- é

chyomse Beg e ndic 148 atiet e @ty ﬁ?@tﬁ@e) RNINE
t@b:lt B%%%rﬂo@%&ﬁno b- 14 ’9811(’&1mzé>fuaﬁ h"z‘ﬁzaolgghenyl 4-

6 (d
yjzsvggf@ﬁ;(l qu.btry;04gceﬁ1me§tlH)l e§t§g ((a40ng, 1@)@)2 aslwhlte
sB'ildG 1'“1’1 (\Iﬁlﬁdicécn 'ﬁ?eséﬁm'gz% H) 37}_07@ ]({Jn fde J 7- 6‘32 (m,
I—|§i2 176‘%21((§I1 % IH)).' BChVb 448 L{|\71+3-21®‘@) 14H , 4 47 (m, 1 H)
2-te t ar hogy! ng-5-¢ dibgnzof us anrd- v )
"bi %hzn %u %w@ En?eng?]c aci d 411242|2V\%§]2004/ 095171 o201
(RCTL USZOOJ4-/40313(FOO9 R) sob€$ g7 of (M* +1) .
2-tert-but oxycarbonyl am no-5- (4
di benzof ur an- 4-yl - bi phen-4-yl)-5-pentenoic acid nethyl
est.e? - t€0L-Fptky865bmmpl dmine -FHE 4(' 2 dibnaptiuanethanol

(2 "L%?_})meﬁy qg)}%glggflglp @[n:q_,ytregtc wth 2 N KOH

(1.0 ring at roomtenperature for 1
h the solution was acidified with 10%HC1 to pH 2 and

diluted wi.t.h 25 of e acet After T
sepe%"a? e]d"ltjtone %%ousklh%%/%orxyv\%sr On%tl?tg%: V\H]h et hyl

dabehadsﬁua(r?rzlx 5 biibheant- 4 h;elsmjﬂamlyédbuorgaa:n cldyethyl

oBEEEr RS Bl P Paliobhl it G raprye gy (2 mo
wHBt BadDdd idb (IjIOChhMOtflﬁaftﬁde)NlphomldeKbH (1.25 mL). After

b 5.
L Ao o PO N ehiboner wihoh L Gk HFY 166 H 2)

ahl, a8PWed &Sli:\mleﬁtﬂyiobtéitad\é:’ (-b%oml.82 CAfﬂék %anlc layer
( CDC13) 7.90 (d, J =

wpp, Sopfated r iutgus eyt vaspxtooatiin SF
aZe@gté m3 5{ |'.D5 mL@ 5.Qd( the J%omb]ﬁle'dz oréaﬁ').c,l@éla:?s m(e‘i@ddrled
O(fﬁi:‘ Mq_sqlq) and2c272c%1ﬁ‘$r§:q% Pllrglél%gtlcgn I_IBy flLa(Hga;)Bcgégmn
cﬁ%maécg@aphy (2-5% methanol in dichloromethane) gave 2-
tert-Butoxycarbonylamino-4- (4’ -dibenzofuan-4-yl-biphenyl-4-
ylsulfanyl) -butryic acid (180 mg, 97%) as pale solid. 'H NMR
(DMSO), 8.15 (dd, J = 7, 12 Hz, 2 H), 7.98 (d, J = 9 Hz, 2 H),
7.83 (d, J =9, 2 H), 7.69 (d J=9 Hz, 4 H), 7.47 {(m, 5 H),
7.23 (d, J =8 Hz, 1 H), 4.07 (m, 1 H), 3.01 (m, 2 H), 1.95

(m, 2 H, 1.37 (s, 9 H). LCMS 554 (M" +1).

Example 122
2-tert-Butoxycarbonylamino-5- (4’ -dibenzofuran-4-yl-biphen-4-

vl) -5-pentenoic acid
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Exanpl e 123 20
2-tert-Butoxycarbonyl am no-5-(4'-di benzofuran-4-yl-bip
woemd9owlh ) - pent anoi c acid 1. PCT/US2004/013700
2-tert-But oxycarbonyl am no-5- (4" -di benzof uran- 4-yl -
bi phen-4-yl)-pentanoic acid nethyl ester 25 A sol ution
of 2-tert-Butoxycarbonyl am no-5-(4"'-di benzof uran-
4-1y| 2 b gferPudoply Fasbpent @WolC SaprBtAePhYy | 2@kl aretylogster
g, O0.5mml ) and 10% Pd/C (25 ng, 5 nol% in ethyl
acetate (15 nL) was hydrogenated in a Parr apperatous
atA 201lpsiohoef 1di: t@OE /kafuttafil dhearkenatcon iad gonp? et gumol)
h 0 oljid
T e g B sEF R a8BsTers Ryt ueton
oﬁon@eacmiraiédpemenbucawmﬁ Gy ol é§h4cmﬂngkm in 1 N NaOH (55

gk‘ré’{m& gl apRy e £2% S AEELAL 8! N ACRIANR) HRYEs

aBlfl DR rvbiary I5&nHA- Be (HH -2i bewl 6har ansdl ylndimpheame4- yas
143. WO 20044 099171, PCT/ US20Q4/ 013700, t

CEETH Tt M1 OBy ( 35850 559 “Hs 4’ f oahie TR A2

este f oa
ot &R B)1 53y echirs? waBe( dridd =O\95ﬂ-|Z/LgS@4 l—&nd Tc@etrated. 8 The

Hz, 2. H, 7.75 (d .= 9 Hz, .2 7.63 4
S8l e Rsrge Ao gy (o e Qfefted
wHih 132C_bl ($ gl H) mn%l?Z (ATté&r stHrrning. 80r( N5 4mt),

SSLGCHER 1 &a}sé 58n9/| - Erfagefa m&ﬁﬁwﬁt&a@}?
mbi, pHenmdby)l ) - pERkanenhe @@ditiﬂﬁ.&aSOEdmpD@t@f the reaction
2-tert-butoxycarhonyl am no- 5- (

MYKBRRS ofaF & ERGH- BF phent 4t%ﬂ%er§tk}€ﬁt Snbi TAANGE Hethy!

£83t&Ffeqd (a%ﬁﬂ tH rRefddAi AGOLIL N WEHEwéEhaa)w@m dmthagektate
cooled to O C and treated with N KCH

2 nmL
%QOOm ). TAaet e LEERERr VIR ‘%ﬂsh’eéoﬁflf?éﬁﬁ%%ﬂﬁf &gy 5F Ra

uthe sol Utalc?rlﬁa\@ﬁs ag'?l@@@n—éf oo, t ind A%k tleq .pH 2 and
difuted with 25m of ethyl acetate. After bein

P§§b%¥ D the faqa80081 1HY <TRERES LogXRPRY t efP¥ g Ryptate
18CRLAE )3 Phcbe alb) 22BEx £ 116 1CAFRLREENy PLEAN & L AYRES 01 c

wer € dri ed over MgSO4 and concentrated. Purification
abydfheshylcalstrmr dhr OFrag pg¥4Ephy aEg2aB% ket handl N¥R (CDCl;), &

5.73 (m, 1 H), 5.12 (m, 1 H), 5.03 (m, 1 H), 4.38 (dd, J = 6,
12 Hz, 1 H), 3.74 (s, 3 H), 2.51 (m, 2 H), 1.46 (g, 9 H).
2. 5- (4-Bromophenyl) -2- tert-butoxycarbonylamino-5-pentenoic

Br:
NHBoc
= o

o

acid methyl ester

A sealed tube charged with 4-bromoiodobenzene (2.83g, 10
mmol) , 2-tert-butoxycarbonylamino-5-pentencic acid methyl
ester (2.52g, 11 mmol), triethylamine (1.55 mL, llmmol) and
Pd(OAc), (90 mg, 4 mol%) in acetonitrile (2 mL) was degased
with nitrogen, sealed and heated at 100 °C for 16 h. After
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20 di chl or onet hane) provi ded the desired product (210
ng, 87% as a white solid. 1H NWR (CDC13), 7.98 (d, J

we 2004ki29172 H), 7.94 (d, J = 8 Hz, 2 H), 7.74 ¢d1/U32004/013700
9, 2 H, 762 (m 4H, 7.41 (m 5H, 501 (d, J =029

cEBllﬁg}ﬂbhe4r%%cEﬁbn Infeure R PLiBersl, cHx8RPMe14te and
H) , (s H) LCMS 436 (M+ -100) 25 Exanple 124

cen@%mwrﬁﬁ%xy@mbéhyabw%%i( Sho PR ERB ChERlaf-aprapiy

(D8D-denl D aRang £ £h30 5- (4-B henyl) -2- tert-
1 2- ?e??’§Utoxycar%oné§an1nog§ve |édopr%$®p)?%ropanofr

bytory¢arhmthymiast br pAnseQitd @ﬁrldf methyl ester (2.61 g,

oG4 S S CoSBORY AILER)S, 6% 4SSl B eena

HQOOdeQQ&RlJPGT&USﬁQQ4iQﬂS?&Doswaﬁdﬁzeate@ vﬁtt15<E@C$ 1

1801 %1 Pon G Codl B+ b B < uitd (Peatcl wiin 16 (573 %,

2i edoret hang ,(1..@smg, 15.# mmol ). After the addition
was conplete, the reaction mxture was stirred at
roomtenperature 5 for another 16 h, filtered and the

r esup i i e -SRiltlostywashy@shash i -tsh (at huhb@ﬁ%m@r{&ogrl -
m.). The filtrate was washed succeSS|ver with 5% aq

HC1, birhten - YNa OF - PERF P I &1¢ iy 88 M ¥ hdeS e¥ncent ed.

Purification by flash col um chromat ography (5% et hyl
acetate in heptane) provided the desired product (5.74

10 & TBRLies &4 i (4-brpuguespedei3yters-7.61 (d, J =
bgt$gycé%ﬁ@nyiémzﬂocg %énteéblézééﬁd ﬁegﬂ%idesEEr'-% @%49 1
mmolnz +t 1§1Hpnz@fu7a@gl @;nqqpebygonlc a01d (0. 3029, 1.05

nfiof] {814 ;Eépgp%x;:arBoayﬁgmmo%(%ndwf@é@é uran)Yyhn

I phen- 4- propanoi ¢ acid nmethyl ester A solution of
eRhirel - ButSoxdambenpeanthord-i(l4 theodophehynt \ogsegpandear

o G0 Sl lo 5 e, o Bgpy g geceon
nimphye arck PaERRA3F4 £4BDwnTforsRohY) cpaled| tenedqr5 )
téﬁgeﬁﬁgﬁ¥5¥ éﬂ%uged with ethyl acetate (100 mL). The organic
layer was washed successively with 2% ag HCl and sat. ag NaCl,
dried over MgSO, and concentrated. Purification by flash column
chromatography (2-10% ethyl acetate in heptane) gave 2-tert-
Butoxycarbonylamino-5- (4’ -dibenzofuran-4-yl-biphen-4-yl) -5-
pentenoic acid methyl ester (422 mg, 77%) as a oil. 'H NMR
(cpbcly), 6 7.98 (4, J =9 Hz, 2 H), 7.94 (d, J = 8 Hz, 2 H),
7.76 (d, J = 8 Hz, 2 H), 7.66 (m, 4 H), 7.42 (m, 5 H), 6.53
15 Hz, 1 H), 6.14 {(ddd, J =8, 8, 15 Hz, 1 H), 5.11

ol
oo
[t} 1

8 Hz, 1 H), 4.84 (m, 1 H), 3.79 (s, 3 H), 2.72 (m, 2
H), 1.52 (g, 9 H). LCMS 448 (M" -100).

4. 2-tert-Butoxycarbonylamino-5- (4’ -dibenzofuran-4-yl-

biphen-4-yl) -5-pentenoic acid

-142-



10

15

20

25

30

m) was treated with 2 MK2CO3 (4.5 nL) . The reaction

m xture was heated to reflux for 2 h, cooled to room
woeopavat7ure, diluted with ethyl acetate (100rParL)us200h@13700

organi c |l ayer was 25 washed successively with 2% aq

HCL andy18ationa@eNaCk e Al 8 xy@¥ebolV) BEHH B - (

concentrated. Purification by flash col um

dthrrrefiwmmaghy L inten et il -RcPEatenPhC hﬁﬁ%ﬂ}%thg&véster

é %rtﬁ 365 mmol). in THF (2 mL) and methanol (2 mL) was
utoxycar bonyl am no- 3- (4’ - di benzof ur an- 4-yl - bi phen-4-y

C4><)>le®ribpahoﬂcala@|1dr€mételﬁiywléét arN(HOH g(1.20®-)as affbfT.
1 J #dn wab 96
%g{»i\%ﬁ:& 34% (SR %%i'snpe@a%ulges A 1707 tﬁe "Eol@t Hn wab

d, 4
adﬂ)dlﬂle@ v(lrhh 50R) HCE. 0d KH, 2 aJuLdglppzed 1v|v_|):|,1)h ?@H@ﬁ((a(fmethyl

e, Bt ol < bANE oS hagz™ 1o s

eﬁfﬁétﬁéﬁﬂkﬂﬂbl@i@@l acetate (3 x 15 mL) and the combined
3.2-1 4' b f -4-vyl
OB?%JP]JG ]f.y'ﬁ O)x%l}é%%r 899&!‘1 aé@é&:o XE’;S()F argcﬁ {ran eé LY

- propanoi ¢ acl ution o
PﬁriEtd:atkmmmb)ycéﬂlaehyd:@lnmro-csu(omawgraphy (2-5% methanol in

SR S R e A e

d{ Betikd fwwas - 4GGak- edphenm{ylands—tpeeatt\,adlw i@ Ni@rdg, 82%)
1.0,

oS g e T A0SR OO, REREL 5 g e -

odit ut2diw th sat hyl, acetatiez, JzOH()257nE7 d\fter He mg, 2 H),
SEREL AL 15 UL YT M qon 2L oG oLy,

(agse dri egl aversMgSOA1 and, @oraent, atTeeI 8 IEu,rlJfl}Dat |4or4 (m,

by flash col um hromato raph (2-5% et hanol, in
1d¥bhl%r?)?ne<t“har°re pr%v?’%{egs )% Dehs a3 fir- 000) .

2-tert- Butoxycarbonylanlno 3-(4" 15
di benzof ur an- 4-yl - bi phen-4-yl)-propanoic acid (80 ng,
Egmwplesi2ihite solid. 1H NMR (CDC13) , 7.98 (d, J = 9

zt@erg ﬁﬂtoxé@é%%on&@amﬂno=§i&iz d&b@hzofufﬁn(4Lyllb1p$en24-
9 (m , 7.41 (m 5 H, 501 (d, J =28
v} wenqawqmu H, 3.30 (m 2 H , 1.47 (s, 9H)
LCMG 408 (M+ -100) 20 Exanple 125

1. 2-tert-Butoxycarbonylamino-5- (4’ -dibenzofuran-4-yl-

biphen-4-yl) -pentanoic acid methyl ester

A solution of 2-tert-Butoxycarbonylamino-5-(4’-dibenzofuran-
4-yl-biphen-4-yl)-5-pentenoic acid methyl ester (0.225 g,
0.5mmol ) and 10% Pd/C (25 mg, 5 mol%) in ethyl acetate (15
mL) was hydrogenated in a Parr apperatous at 20 psi for 1 h.
After the reaction was complete, the solution was filtered and
the solid was washed with ethyl acetate (50 mL), dried over
MgS0O, and concentrated. Purification by flash column
chromatography (5% ethyl acetate in heptane) gave 2-tert-
Butoxycarbonylamino-5- (4’ -dibenzofuran-4-yl-biphen-4-yl) -
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2-tert-But oxycarbonyl am no- 3-(4' -di benzofuran-4-yl-bip
hen-4- vyl sul fanyl)-propanoi c acid 25

wa 28041089171 But oxycar bonyl am no- 3- net hyl sul f onyl pcopanmit013700
acid nethyl ester A solution of

%E%éi@%&@%‘tﬁg@)’!ﬁ@éf n@zz(zlml; 998%) Oas MADFJar@Nd *H NMR
triethylam ne in d| chl or onet hane

(8DCYH0 MLy - %S(@oofedﬂtﬂzc) @Téhd Tr¥ated Wi £h8 Hz, 2 H),

hyl sul f o chlo ( 4 8 I f \er
7800, ?l‘fl‘ngLJ’anrg%allél’I&tugo]'rhI %1 tgiél FZacFFgﬁ 3.‘1)15<t5{1\rPf 250t
(aci di £ iedmi tth12% I&IClS(QﬁL rﬂL)H ang . 7ext(sace e wz.1v2 (m, 2

]y br & wlle nbhed - SGobBos Faly L En 260t 1 ad "RAOS.
-146 WD 2004/ 099171 PCT/ U82004/ 013700 and sat. aq

N S B MR A coneenly ated... BULTegh o

heptb?lﬂﬁi")erg%/-@rlt)h@edl35hd5;ed apmbluct (1.25 g, 84% as an
oil. 1H NWR (CDC13), 5.71 (d, J =7 Hz, 1 H), 4.56

(m 3 H, 3.825 (s, 3H , 3.02(s, 3 H , 1.44 (s,

9 HAa solution of 2-tert-butoxycarbonylamino-5-(4'-
2.2-tert- Butox;icarbon yl am no 3- % br onop he | sul fanyl
A1bgREMHARFTE 4adila PrebAYT 4 estler B E‘Flﬁlnﬁlcsa@ |mgthgl egger
(§9buca%;orb <1f542nﬁre11t) But ey car hanybani RetBanol (2 wL) was
metgé/ sul fonyl propanoi c_aci d met h¥ ester (LO 86 g

cooBed nip| 9 “CamBdat BRishaiEEnEhNof O 0{ 56 Jil)2. 89 Rk®T)
st@rJ_D_Mfg (ail{p lrgo)m %ﬁpe?@@uﬁéj i at 0rEcaBd1 bt £ aghavi th

mol ).  After stirring at room

ape%%*%é UHE T éro’éHﬁl ERH Cacido A inascdswiieh AFHle@f ethyl
al(%f:gté% HCEL (1 9eTh);, 800 Aiddd ed pw fa&ue&ﬂyl 1858t 318

. After separation, the aqueous |ayer was
eskracieedvi g teﬁhertlhyce‘e@eq at?®e ¥ 35xmi5 ang el qdydined

oﬁggﬁt}wgﬁ? weeel am& ?yxﬁ g‘é%)’sh%v\éértbe?ﬁtrat@g

over and concentr at ed.
PP?UItfiql@‘a?t@brb}'b)flfalshsﬁobmrurﬁhmﬁra@mtféghﬁph% §Boethanol in

dichloromethane) provided the desired product (210 mg, 87%) as
a white solid. 'H NMR (CDCl;), 7.98 (d, J = 9 Hz, 2 H), 7.94
(d, J =8 Hz, 2 H), 7.74 (4, J =19, 2 H), 7.62 (m, 4 H), 7.41
(m, 5 H), 5.01 (d, J =9 Hz, 1 H), 4.39 (m, 1 H), 2.72 (m, 2
H), 1.85 9m, 4 H), 1.47 (s, 9 H). LCMS 436 (M" -100).

Example 124
2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran~4-yl-biphen-4-

vl) -propanoic acid

1. 2-tert-Butoxycarbonylamino-3- (4-iodophenyl) -propanoic

acid methyl ester

A solution of 2-tert-butoxycarbonylamino-3-(4-

iodophenyl) -propanoic acid (5.0 g, 12.8 mmol) in DMF (50 mL)
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20 ethyl acetate in heptane) gave the desired product
(857 nmg, 76% as a white solid. '"H NWVR (CDC13), 6
W@ 24@/00e71) = 9 Hz, 2 H), 7.27 (d, J =9, 2 HpCTASID4/013700
(d, J =7 Hz, 1 FD 4.56 (m 1 H), 3.59 (s, 3 H),
w§s3§réékgh wlth koody (32208, B H) mb147 (Afted Hirdng for

._2-tert-But oxycarbonyl am no- 3- (4. - di benzof ur an- 4- gl-
1%. BHen-4sy 1sodfaRy | ya%rﬁ%ﬁ%ﬁ &Cali € mdhyAreaseer Wik

188bH 412 Df (120t GEL - Eyt@mar)bonys&@aknehé 4463 on was
bronnphenylsulfanyl)-propan0|c acid nmethyl ester (0.55

cgmpllemel thfprpachlen- gl Hen o f@ta il Ly bed zeh et ticiiperature

8ei g 40,44 1, 1. %theﬂéé'éﬁé %%Q4&Qggi€§ng gsolid was washed
PCT/ US2004/ 013700 nmol ) d (PPh3) 4 (0.073 g,

whlp| 9hhyln acsitaére (246 m))- aﬁl‘éle éﬂﬁﬁﬁ@te(‘@@ waShagas
sﬁég@:%]&qre gt Ia]l%h KZ%BHélZ ?sa@-) aqTﬁgclre@f’fé&%\}gIXMHéS and

eated to reflux for 2™, ‘cooled to room
corppetent .ur @urdifi geedomih féltaﬁyll caévmat ehydigg-qerprhYhe (5%

eangf‘@&et'%éea@&}é@%r | egﬁ%ﬁﬁ%"@gggﬁvﬁég 1044 3;170&1%% 5'83.174

sat over and concentrate
gPusg$) cat iamn ohy . f | &8s Mrol(apol;)chisomasogriaphy £ 2 H3% 2 H) ,
ethyl acetate in hepta ave the _desired product

TCE . 3o 0l B ohi i) s & = B N+ CBo1 B 26 g, 1 M),

387914 d,3 I3 6 biz, (@ad)) o =/.967(dd2 Hz= # iz, 184Hz,(s2 9
H, 10 7.74'(d, J =9 Hz, 2 H , 7.66 (m 4 H , 7.42

Hm 5H, 541 (d, J =7 Hz, 1 H , 462 (m 1H , 3
.73 (s, 3H , 3.45(d, J = 4H, 2H , 1.57 (s, 9

H . LOVB 454 (M+ - 100)

4.22- %E#QKqaﬁﬁﬁ??@ﬁ?ﬁ%%@Y%ﬁﬁ%ﬂ? 3- (4" 6%%%%%Qﬁqﬁ%ﬂT44¥9r-

15 bjphen: 4-y) 1$U18£aﬁa(ﬁamora&q@n%@h9wgs #esol ution of
2-tert- Butoxycar onyl am no-3-(4

di benzof ur an- 4-yl - bi phen-4-yl sul fanyl ) - propanoi ¢ acid

nEthﬂlcﬁfﬁngh Q@ é59e9t éhé% g@gghbn¥?aﬂ}ﬁéiéldﬂg and

met han 20 was cool e and treated with
1odppikemy () rp@rom)lowpécczed medhiyidr eAgeat (¥ ovind erdparmail iy e4-

50&1%%#%% 319]1%%19 ordigicdLth gd é@" %@gg’to%’ Hel m&xglpdﬁnd

ute acetate ( After
PdepRirate(ll6q hr@,acplu@d@és fayerluggee (25 mL) and ethanol (6 0

mL) was treated with 2 M K;CO; (4.5 mL). The reaction mixture
was heated to reflux for 2 h, cooled to room temperature,
diluted with ethyl acetate (100 mL). The organic layer was
washed successively with 2% ag HCl and sat. ag NaCl, dried
over MgSO, and concentrated. Purification by flash column
chromatography (2-10% ethyl acetate in heptane) gave 2-tert-
Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-biphen-4-yl) -
propanoic acid methyl ester (1.1g, 70%) as an oil. 'H NMR
(CDC1;), 6 7.98 (d, J =9 Hz, 2 H), 7.96 (d, J = 8 Hz, 2 H),
7.74 (d, J =9, 2 H), 7.66 (m, 4 H), 7.42 (m, 5 H), 5.04 (d,
J =9 Hz, 1 H), 4.66 (m, 1 H), 3.73 (s, 3 H), 3.15 (m, 2 H),
1.57 (s, 9 H). LCMS 422 (M" -100).
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extracted with ethyl acetate (3 x 15 nL) and the

conbi ned 25 organic |ayers were dried over \gSO4 and
woaommati7at ed. Purification by flash colum PCT/US2004/013700

chr omat ogr aphy (2-5% net hanol in dichl oronet hane)

Proyp dedr 2-Hiaidx But-pxioaahomny! Bnjaiodl3bedzofuran-4-yl-
dlbenzofuran 4- yI-blphen 4- ylsulfanyl) propanoi ¢ acid
( 110PHgRen 75041 ) 7o TRRAPEIS o7 E ' H NMR (CDC13), S 8. 18
(d, J =7 Hz, 230H),814(dd J =1 7 Hz, 2H),
7.98 (d, J—9Hz ,782%}@,3-9!—& H),
7. 72R(Rylutign of 81 t@?ﬁt BupgxyepRenydapizory; (8,48

dﬁggnzéfuréh %ﬁ%ﬂj%u8£e5a4 §1ﬁ5&§ (iﬁkla)acld4¥etﬂ§i &l

@@Wmszo@z%mmo lExﬁHﬁl &2 19lg and methanol (2 mlL) was
c%otlgattgué o%y GaEbepyl am NE+3r 64N #bRez of UiAn- 4- wlerRi-p

hen-4- yl methyl sul fanyl)-3, 3-dinmethyl propanoic acid
Ilgr@@matbultqmy@@m@@ﬁytlaﬁ? NeR13- {4 $he solution was

E?FQ&WMHE‘ 'b\é' %1'61"1“ g8 Bfal){ 3, a?hd*dﬁh‘&léh%@@ﬁn@ﬁﬁyla%c%tate

ester Br A solution of
45bmbhobe?hle§ﬁr éi%@@obepimffe@ tie mule)vusnlamo@@ H
e .
eg%%% %\?na‘"g%h 1%%% Egg%a rrm)IJ)Sr ﬁ‘%hegfléﬂa%%e o%omblned
om’g&nucelamr$twemeedrﬁed amﬂt Hegsd and hernaorioertedat ed.

The .t resi du
Prrff)lflg%o Q?,O f‘éa % % rea%k%)%n%t agﬂgeéond 3(;% ht?a of in
ddthdiorbreeithama)yIpr@wadebo:@latertﬁtmo&ydambanglar@m&bm_) 4' -

ovmse Afte stlrrln for.,16

o B a gt S T Bl L S et e 2615 (D rd e 7o) a
whesel s6hid. sol'Ht NwR Vpﬂsclamraceed(dm t.h =etchyilz, acelpt €7.93

3 x 50 d organic | gyer re washed
(\%n"t Sa§'1i1r% ZNE% 74 ?Q §S. over 64?% ’?c%%cgr?\’t r4a?§d. 7-41

(EDGSFB)THI i 01g ( rdesudaesv\as, di g5)0| vedsi nmPME H15 31130 amg 2
t)reat \(\nth Ca3 &2 9 14. 4
S TCLeMS 2087 (M -100) .

Example 125
2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-biphen-4-

vlsulfanyl) ~-propanoic acid

1. 2-tert-Butoxycarbonylamino-3-methylsulfonylpropanoic acid

methyl ester

A solution of N-tert-butoxycarbonylserine (1.1 g, 5.0
mmol) and triethylamine (0.84 mL, 6.0 mmol) in dichloromethane
(50 mL) was cooled to 0 °C and treated with methylsulfonyl
chloride (0.44 mL, 5.8 mmol)). After stirring an additional 2
h, the reaction mixture was acidified with 2% HCl (20 mL) and
extracted with dichloromethane (3 x 20 mL). The combined

organic layers were washed successively with sat. ag NaHCO;,
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20 mol) and Mel (1 nmL, 16 nmol). After the addition
was conplete, the reaction m xture was stirred for 16

wo 20030099171 | t ered to renove solid, which was wasboeaskon4/013700
ethyl acetate (200 nmL). The filtrate was washed with

288l safd MAGac1dr iedeqoNeEr MO} and eoMeatiradlead.
Purification by flash colum 25 chromat ogr th (10%
P

PHE AT Cletaty ifAaRBpEaheY™ FFRATREASERREY 63T refdiy L acetate

iRrR Qinézg'%vgz tﬁé%ieg’ll?é@ﬁs;ﬁocﬁﬁztar{loQk 1H34\WRas an oil.

A (d 2 D (d J 8

HAMB (GPClsl, 36 11d, (D & 7 Ht Zfl HE) 4 B56(dn; I B 9,3-82

§0 ) 1 o2 3753 M 9 H . (gl 3nfs, 9 H. 30 2.
Butoxycarbonylan1no 3-(4" - dlbenzofuran 4-yl - bi phen-4

- yl met hyl sul fanyl)-3, 3-di nethyl propanoi c aci d net hyl

5% e te}é‘%u\é@}%g%ggﬁgﬂﬂafélﬂ Q%ZQQ%Q%ﬁZQ&lsﬂfanyl) -

ution of xycar bonyl am no-

br onpptreandireitydsuethny| §stEr 3- dlnethylpropan0|c aci d

methyl ester (0.432 g, 1 gyal),o—

4- (4- d|benzofuranyl)benzenebggodlc 5 acid (0.305 g,

1.05 mmol ) and Pd(PPh3) 4 20° 5 mol % in toluene
(10 m.) and ethanol (3.0 was treated with 2 M
K2C33 (1.5 nL). The react m xture was heated to ref

lux for 2 h, cooled to ®oomtenperature, diluted with

etdyiluraeat akez { 480 - Biloxythebbngashind-aer was washed
successively with 2% ag HC1 10 and sat aq NaCl, dried

g Vl%@fly%@&oeaﬁeéﬁtm%dnetw& CEICEAL | BnS%ysrﬂ?as‘aﬁ mmol )

aael W DH-ShumBl-oghaBhy (6254 Q9 ef iyl mnae®t ah epim (10 mL) was
t ane) gave the deS|red product (430 Eg 729 as

O e T IR EBaIG LA Vil Gomts 1B11 55493 B rgl)

aelerdst B8 ’atZrHBm ¥ eth efé%ur% fo@ biz 2t$ﬂ’ré%é¥idﬂnwas
4 H), 7.42 I—I) 9 Hz, 1 H . 4. 46

acddified gri Sf le (35 m@ﬁ aq@;dq}up?d WBt@1¢¥h¥1 Fcgpate
QSlmﬂﬂ (SAfééf{Ee akg%ﬁbﬁlstﬂémé'ﬁe%%k layer was extrﬁcted

3 2-tert- Butoxycarbony am no- 3-(4' -di benzofuran-4-y
wbitpherhyl daedtelngl a1 kah§| L3, SBrdiitiet Fpnbiepdriade dayers

WA 50h 44 1,00 0% 12~ t gLt bet oxycarpanyl-af 88; 364 tered, and

concentrated. Purification by flash column chromatography (5%
ethyl acetate in heptane) gave the desired product (857 mg,
76%) as a white solid. 'H NMR (CDCl;), & 7.40 (d, J = 9 Hz, 2
H), 7.27 (d, J =9, 2 H, 5.30 {(d, J= 7 Hz, 1 H), 4.56 (m, 1
H), 3.59 (s, 3 H), 3.35 (ddd, J = 7, 7, 12 Hz, 2 H), 1.47 (s,
9 H).

3. 2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-

biphen-4-ylsulfanyl) -propanoic acid methyl ester

A solution of 2-tert-Butoxycarbonylamino-3- (4-
bromophenylsulfanyl) -propanoic acid methyl ester (0.55 g, 1.41

mmol), 4-(4-dibenzofuranyl)benzeneboronic acid (0.44 g, 1.52
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di benzof ur an- 4-yl - bi phen-4-yl)-propanoi c acid net hyl
ester (0.250 g, 0.42 mmol) in THE (2 nlL) and net hanol

wO200¥0pom@as cooled to O C and treated with 2 RCKOS2004/013700

(1.0 mL). After 25 stirring at roomtenperature for 1

mRol Neas@! pH {mam, Was(o .aeizdigf i edows t hirl %1HEhet @1pHR) aanthl
diluted with ethyl acetate R%Va NL Af t er beinﬂ
e§BpRP At £1: 0 tHd é’&ﬁeéaga\i%\%vn’l 2 Meker%ctl@d2with- et A

r2get ate ﬁi&ﬁhr¥5wﬁk)h@Qgearﬁb(¥Eﬁmu&€$oroégﬁﬂl@bdﬁé&ﬂﬁb room
were dried over SO4 and concentr at ed.

EPUPRFRERES orfl iy teda¥htBof it c%ﬁ%‘?ﬁ@oéﬂ%ﬁh‘ﬁm(z gope organic

186E0aRoL Jdkndd %ﬁb%ggﬁf@py%a@f oui @\adHt:mealq@sgarted ag NaCl,
pfoduct (160 ng, 66% white solid. 1H N

deepg1gyer @@ 1ap4d, cgnc—_erg:rﬁi:edz H)lrlfnycq:;‘zp_or{ Py jlasg column

7 B e 11 e (S] a e
chitpust oty (dar90%)omnl) eor ) 1o B 9t§§ )(re’ %

dssine@dprthﬁ:tg (522 maH) 7254 &6 § @hiye=s9lif, 11 NM}%H) CDC1s) ,
gﬁb( ,1 I_—|)6’Hz,4§ &F % J@ ,CNB=694&2,(§wﬁz, %Sh),

727%end; Bulrowscaarzbonyt{am no6 8- (' <dihenzobnr én; 45 \H)-,bisp 41l
hen-4- yl met hoxy) propanoi c [d 1. B
i 7i 3 he Rt &%Xyéag%oz‘i}i-g?}@aré&ﬁl i@ iy netiyp (4 7 =
segtera @40, A sol uts,on af . aziengigawe- 2mcarboxyl i ¢ acid

nmet hyl ester (1.5 g, 15 mol) in THE (50 nlL) was

treated with Boc anhydride (3.9 g, 18 nmol) and DVAP

(1002083 » + Al tSx &b BUath Dfio 16 fa -dhBeheattifi-4-y1-
m xture was filtered through a short pad of silica

gel RHPRI vy lsidagyent PYORRRNS a%iifh et hyl acetate
15 (200 nL). The filtrate was concentrated to give

crude aziridine-Nbutoxycarbonyl-2-carboxylic acid
net hfl sekitehornef gi-lter t PR EErsy Lam3ne 73 (&£ 3 H)

dgbgﬁz&ggraﬁ 4‘§i—b§fhén ytﬂu%ﬁ%ﬁ%ﬁ (ggo anléiiéﬁéﬁmé¥£yl

egtzrt é@tl%tq)cha?ﬂb@mywsuemﬁ o%ﬁﬁénand methanol (2 mL)
HEMBLBOXY) RS apapoL §g ach bRt MYk nest Rrxo® (1.0 wL). After

stirring at room temperature for 1 h the solution was
acidified with 10% HCl to pH 2 and diluted with ethyl acetate
(25 mL). After being seperated, the aqueous layer was
extracted with ethyl acetate (3 x 15 mh) aﬁd the combined
organic layers were dried over MgSO; and concentrated.
Purification by flash column chromatography (2-5% methanol in
dichloromethane) provided 2-tert-Butoxycarbonylamino-3-(4'-
dibenzofuran-4-yl-biphen-4-ylgsulfanyl) -propanoic acid (110 mg,
75%) as white solid. 'H NMR (CDCl,;), 8 8.18 (d, J = 7 Hz, 2
H), 8.14 (dd, J =1, 7 Hz, 2 H), 7.98 (d, J = 9 Hz, 2 H),
7.82 (d, J =9 Hz, 2 H), 7.72 (m, 4 H), 7.51 (m, 3 H), 3.90
(m, 1 H), 3.48 (dd, J =4, 12 Hz, 1 H), 3.30 (m, 1 H), 1.47
(s, 9 H). LCMS 440 (M* -100).
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Br / \ 00/ NHBoc A solution of 4-bronobenyl al cohol
(3.7 g, 20 mol) in 25 toluene (15 nL) was treated
wo0d¥/0B#H31 CEt 2 (150 L) . After stirring 15 m RCT/US2004/013700
aziridine-Ntert-butoxy-carbonyl-2-carboxylic acid
exelByLt eséer (2 g, 10 mol) was added and stirring was
conti nued for 16 h. Once con%JI ete, the solution was

2dEpt SR toR R Ehanyilaméapad o4 ToH hARposHEanad HEt R -4 -
y&ﬁ\&tﬁﬂlé\@ﬂanﬂ)' %d 3391%@{11,1\@%@1@ aergent r at ed.

Purification by fl'ash colurm chromat ography (2-10%
ethyP - aeet dut axydeepramdinppod deéd the  desired

2 Sepha AR Sl A

5 36medhyD estkil WO 2004/ 099171 PCT/ US2004/ 013700 = 9

Hz, 1 H, 4.47 (m 3 H, 3.86 (dg, J = 1, 6Hz, 1 H),

3.75 (s, 3 H , 3 .66 (dd, JM, 6 Hz, 1 H , 1.45
o/

(s, 9 H . S
3. 2-tert - But oxycar bonyl afyi po- 3- {'#* di benzof ur an- 4-yl -
5 bi phen-4- yI nmet hyl oxy) gfr opanoi ¢ acid nethyl ester A

fsolutlon of, 2-te t ut oxycarbonyl - 3- (4- br hen- 4- :
PRy B e 4 hor b eat b st (8- 8388y 1 Finol) in
amEd,) » (49( th dai@@rtmfsog anyl )rrtlQnZv@.GEBﬁé@ﬂﬂéd: aicdd p(e&camamlne
g, 1. 05 a$nd 10 Pd %PPh% )gO. 052 5% 0 %l

Qopbofio TLgmMS) ande: Ranoh ok O ip fa8 pRLoned 4k n
a20VhK2CBh (dndn rﬂancenmaté@actrrm Mgy Yesidheated

to reflux for 2 Iedto roomten‘pergtue

ddiseat B8O wit h2 &Y rﬂﬂOHaééf)aF‘% (19 1R9) EoTRe Orafshiteephydy with

a%%coﬂ@sggﬂltsi&geﬁfs|d\ie|t}éri£\/l-1§>@t§2f/0cﬁi%a|ﬂ@bnaﬁg $at1, a@ioxane
NaCl, dried 15 over MgSO4 and concentr at ed.

(B@r mEi cali DrEPFISes HEBREM AL Rtisgiaghior 21a gy, N HCl
m%tsh&hdé&e%@é /J()?l ighd %tl@ra%n gga@arﬁ@ %m@e%aegh@r@@é&ttmg

as an oil. (d,
splﬁtgomzwag epq}t]facr,tegzlwe.ah gt _ng q.q:zetaj_ze|_|) (3 2.98 7%, - J 'The

c%m!g%nea !59‘gar¥1<,66la(g)@rs wEQ.’e xzaéiﬁ?ec( 'Wlt@l lé)at 5aé4Ne§@jl \lilrled
o_‘yepq) Mgsoggar(ddd:ongenﬁrqte@ HZThe]_ nq)nalglryzg; J(qﬁldq,lq_bwas
abd4108a PnHvr LB @74 erdacdBlvith K005 (2 g, 14.4
mmol) and MeI (1 mL, 16 mmol). After the addition was
complete, the reaction mixture was stirred for 16 h and
filtered to remove solid, which was washed by ethyl acetate
(200 mL) . The filtrate was washed with sat. ag NaCl, dried
over MgSO, and concentrated. Purification by flash column
chromatography (10% ethyl acetate in heptane) provided the
desired product (2.5 g, 58%, 3 steps) as an oil. 'H NMR
(CbCls), & 7.43 (4, J = 8 Hz, 2 H), 7.18 (d, J = 8 Hz, 2 H),
5.36 (d, U =7 Hz, 1 H), 4.35 (dd, J =9, 30 Hz, 1 H), 3.75
(m, 5 H), 1.36 (s, 9 H).

2. 2-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-biphen-4-
ylmethylsulfanyl) -3,3-dimethylpropanoic acid methyl ester
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4. 2- But oxycar bonyl am no- 3- (4' - di benzof ur an- 4-yl - bi phen

-4- 25 yl nmet hyl oxy) - propanoi ¢ acid A solution of
wa@a-20@rb9iout oxycar bonyl am no- 3- (4" - PCT/US2004/013700

di benzof ur an- 4-yl - bi phen-4-yl)-propanoi c aci d mnet hyl

ester (0.125g, 0.24 mmol) in THE (2 nL) and net hanol

(2 mL) was 30 cooled to O C and treated with 2 N KCOH

(1. OAneYIutis et 23ttierctrhgt@sycrad%mwéﬁp\éﬂ9t@r &for 1 h

bggﬁuﬁﬂ%j%r{?{tllg@is fLeds l’&fr&tlﬂ%p‘i‘@%ah&@ H2i @ntbthyl

t at e bei ng
estper 40 432 tde Jaqmevdl)ls kayer Wzﬁﬂrﬁa@ﬂébewqimﬁmmlc

d

5680700315 ' BBl o138 B A ER (e R, k) i
t@fL'uedeoV:E@ )SChdared heont en? ratdd. Waléurtméatadlwmtlb)z M K2COs;

chro matogra N nol |
&l h]“ofbrre rane prow gp%%éaﬂfes%gggrg u%?f](%)f) fr?gr 2 B
cod¥Edaso focvdmtteenmiajtdrell—ﬂi\lme(ctmj;&) eth8lB8addt{y (JLOO
@)&%Eeﬁﬁfgap% l(ar'\ﬁer gvgllé_bwas;heéfiz@?cce§ ‘\reZg htgl?&ﬁ%‘]\ja:q HCL
and9shz, dgHyacH,. GXiEes, oRZer)Mgsal. BBA( mand.erh—i)ramad)Z (dd,
J =1, 6 Hz, 7 dd,.J =1, 6 o L. 44
PR eatasioh et g PR o a6 {3g1 0 ety
ateBanaylin ndcdb) 4g5v’é- teéraseidtyd drbddc2] {di oxaborda as
n-2- yl)p enyI]-benzofuran , O OB. O A soluti on of

api 9ilpi nadbMRo)EPEdrlon d( 8.8 & 0. %P Mol ¥ Hh, 7.94 (d/ J
Rhydr 04SPVED {20 4111y was @Qdeéj}fo % .86l (08dal®), 7.42 (m,

suspension of the knovvn trif
5t ) f | ubr etrethanésulSt dai cl Tébl d44¢6( 2Adpedzy| BeRzof Lrtn- 3 - 87

o) hﬁ?y e%fle(s 3;57H89 4, Jmpl) %%ﬁspeiésiﬁmgm 23) .

Beefate I n" anhydr ous
m). [1, 1 - b| s- (D phenyl phosphi no)

0 b5 5 Eror AL AR e o [ ARl r Ll s

suspenphen-4aglmethylsulfanyl) -3, 3-dimethylpropanoic acid

A solution of 2-tert-butoxycarbonylamino-3-(4’'-
dibenzofuran-4-yl-biphen-4-yl) -propanoic acid methyl ester
(0.250 g, 0.42 mmol) in THF (2 mL) and methanol (2 mL) was
cooled to 0 °C and treated with 2 N KOH (1.0 mL). After
stirring at room temperature for 1 h the solution was
acidified with 10% HCl to pH 2 and diluted with ethyl acetate
(25 mL) . After being seperated, the aqueous layer was
extracted with ethyl acetate (3 x 15 mL) and the combined
organic layers were dried over MgSO, and concentrated.
Purification by flash column chromatography (2-5% methanol in

0,

dichloromethane) provided the desired product (160 mg, 66%) as
a white solid. *H NMR (CDCls;), & 8.01 (d, J = 8 Hz, 2 H), 7.94
(d, J =8 Hz, 2 H), 7.78 {(d, J = 8 Hz, 2 H), 7.66 (m, 4 H),
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heated to 80C for 4 hrs. The reaction m xture was

cooled to roomtenperature, diluted with diethyl
weoebhmrosgits0 nL), washed wth water (2 x 50 nlipCThISRGBE/013700

(3 x 50 nL), dried over anhydrous MgSO4, filtered and

7ance%mtr§t1@ﬂ i N5 vacue., 25=Purif] cati)on40f et hg produstyy, 1
I'ash col um chronatography usi ng 10 Wbethyl

by
FloeBaP®/ heptan® as -dlbudht, 9 8 F or JEdIS RO4RIt (W + 23) .
conmpound as a white solid (2.96 g). -153 WD

2004/ 099171 PCT/ US2004/ 013700 Exanple 129 Additiona
Exempdanda’ of fornmula |, which can be prepared

zggtéggt h@h&yy rg;lrag.lhe §hey nféfﬂé@ﬁo%maar@cgﬁ%f&en 4-

ort ove, “include the follow ng
ya&oesbony) PropenQis: aud
S-[4'-(2-benzyl -|-benzofuran-3-yl)-6-fluoro-4- 1
ni t robi phenyl -3-yl]-N-(tert-butoxycarbonyl)-L-
cyst azhejdBhe {NFbut ok@<beheyyli2 erbokyiladn- 8cyfl)methy?l ester
ni trobi phenyl -4-yl]-N-(tert-butoxycarbonyl)-L-
cyst ei ne;
S—{[A'séﬂubﬁmmydfIazbeﬁﬂmhafZWEékQMQjﬁlphanyd-metﬁyl ester

net h N-(tert t on t e, ne; .

é B P Lol A RS F R b it ER Ry PR oo amnyariee

ylhnenhym&dmmfaﬂ@MDMAN-«nemhmbutomymambenykiiﬁg for 16 h

Ianlne (2-ben | -b of ur nyl -

TSP F SRy HFE) N EEERS ORI BURLE)BTE ot
sAllapbngel Nvibediz Q\}éls $u{oiséqué12tmnaéhdd- bzeanoéun@n Seethite
él)bigpenyl f net hyl st ei ne;
Qo0 (z'ﬁ@h£§itﬁﬂ6§n Fu? CRsdphengive. crude
aziridine-N-butoxycarbonyl-2-carboxylic acid methyl ester as
oil. 'H NMR (CDCl;), 3.77 (s, 3 H), 3.03 (dd, J = 3, 8 Hz, 1
H), 2.52 (dd, J =1, 3 z, 1L H), 2.41 (dd, J =1, 8 Hz, 1 H),

1.45 (s, 9 H).

2. 2-tert-butoxycarbonyl-3- (4-bromophen-4-

ylmethoxy)propanoic acid methyl ester
(o}

6 /QAO“KKO/
r NHBoc

A solution of 4-bromobenyl alcchol (3.7 g, 20 mmol) in

toluene (15 mL) was treated with BF; OEt,; (150 pL). After
stirring 15 min, aziridine-N-tert-butoxy-carbonyl-2-carboxylic
acid methyl ester (2 g, 10 mmol) was added and stirring was
continued for 16 h. Once complete, the solution was diluted
with ethyl acetate (100 mL) and washed with sat.ag NaCl, dried
over MgSO, and concentrated. Purification by flash column
chromatography (2-10% ethyl acetate in heptane) provided the
desired product (1.2 g, 31%) as a white solid. *H NMR (CDCl,),
6 7.43 (4, J =8 Hz, 2 H), 7.18 (d, J = 8 Hz, 2 H), 5.36 (4, J
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7 yl]lmethyl }-N(3-phenyl propanoyl ) - L-cyst ei ne;
N- (1H benzi m dazol - 5-yl carbonyl )-S-{[4'-(2- 8

woemayv9ili benzof ur an- 3- yl ) bi phenyl - 4-yl ] met hyl PeLAIS2004/013700

cyst ei ne;

=Se{ ﬁ{é ¢2Hben42y4~rl<nbenzm urans@- ydd bicphenyl sz, 91 v,
4-f1 uor ophenyl) acetyl] -L- cystelne

(§ {[34H1(23 b%%zﬂf? d) Shénof Arihe 3t ) bilphényE-42 Hb-

yl ] met hyl } - N (3- nltrophenyl) acetyl] -L-cysteine;

S-{I (2 benzyl-l-benzofuran ) bi phenyl -4- 11

yI%n@rﬁ?FF $¥¥?ﬁ%ﬁ%ﬂh§@§ﬂ?ﬁ}n9‘%yé%eFH&enzféuran 4-yl-

S 1t nb e il h es 4 VD
2085% 0 £91%7143 CMI'I} szkl %81%%%%31%3% RN Ry Y estef

yl ] met hyl } - N- (1Hi ndol - 5- ylcarbonyl) L- cyst ei ne;

S—{[ﬁ; s%ﬁtﬁf&f%f | te%@%o 12! eo)ns/]] Hewl béom&%héﬂjél—

net h -nltrop -L-cystel
ysm{ephbxwpmﬁzrwm a@edsz&l;hﬁh @styir) biopRéBy D 41 Mol ] 4- (4-

RHBfbl i s DIBOSEIL B8 M b8! ) anc
Bl (PRBs by [ (P~ &Eg(grHyﬁmﬁwyphenyb}ae@Qytylmﬂdy@mdlﬁehanol (3.0
a%ggykré%é Qeﬁz¥iqé ?§”§°$t¥*“‘é%e %%actlon mixture

yI') bi pheny cyst @i
w8s{ h4at¢Q- tb@nrzeyﬂlulc- Bemzaf ur acrpcSleyi )tlm phemytedpedature,

MBI LA TRLRIORERY AR ML LIRS P e
washed successively with 2% ag HCl and sat. ag NaCl, dried
over MgSO, and concentrated. Purification by flash column
chromatography (2-10% ethyl acetate in heptane) gave the
desired product (369 mg, 67%) as an oil. 'H NMR (CDCli), &
8.01 (d, J =8 Hz, 2 H), 7.94 (d, J =8 Hz, 2 H), 7.78 (4, J =
8 Hz, 2 H), 7.66 (m, 4 H), 7.42 (m, 5 H), 5.44 (4, J = 9 Hz,
1 H), 4.58 (dd, J =9, 21 Hz, 2 H), 4.05 (m, 1 H), 3.93 (dd, J
1, 6 Hz, 1 H), 3.78 (m, 4 H), 1.44 (s, 9 H). LCMS 574 (M" +

23).

4. 2-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-biphen-4-
ylmethyloxy) -propanoic acid

A solution of 2-tert-butoxycarbonylamino-3-(4’-
dibenzofuran-4-yl-biphen-4-yl) -propanoic acid methyl ester
(0.125g, 0.24 mmol) in THF (2 mL) and methanol (2 mL) was
cooled to 0 °C and treated with 2 N KOH (1.0 mL). After
stirring at room temperature for 1 h the solution was
acidified with 10% HCl to pH 2 and diluted with ethyl acetate
(25 mL). After being seperated, the aqueous layer was

extracted with ethyl acetate (3 x 15 mL) and the combined
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18 benzof uran- 3-yl) bi phenyl -4-yl ] et hyl }-L-cystei ne;

N-(tert-butoxycarbonyl)-S-([4'-(1Hindol-I- 19
we@Rydoptenyl - 4-yl ] net hyl } - L- cyst ei ne; PCT/US2004/013700
~-N--(t-ert - but oxycar bonyl )-3-({[4' - (1Hindol -1- 20

o¥5ahi @henyd rAvddmat-hyk  swdF inydo), - én@1@6ﬁdghtrated
(1Hi ndol - 1- ylgbl phenyl - 4-

PW}%E?%%‘}%LP}T iR RO %%rﬁh%@tt;?rs)mehm af? TR methanol in

aSehl rohe-Renay brbvhand of i ats3va) birbhesy! (do w2 673%) as
yl T met hyl } - N-(2- rrethyl-13th|azol yI)-L cystei ne;
aSwhiue -¢@ligbnzy [ 'H| N ne@Tdis An- 8-8/101bi(dhedy k- 4-H23 2 H),

b TR RS gepY! s BT onnenklaan L oY) 1 fes o,
HS, {7442 (2nbenzyl,- | Sbeazoduran- 3 iz, biphenyd -6z @4 2 1),
2y t hyJ } hoxycarbonyl ) L~ cy
L_%mim’ JZ}He'n%‘SF)tZ Qéé fu?%l’n lHyl )g Len§/l7%‘r (&g J =1,

uyl | nethyl 3 -4¢ ((|ssobuH93xycm1\hmrado) (M+C-ySZ.'EI ne;
S-{[4'-(2-benzyl -1 -benzof uran-3-yl)bi phenyl -4- 26

yl ] met hyl } - N- (nor phol i n-4-yl carbonyl ) - L- cyst ei ne;
ESappde-128 benzyl - | - benzof uran- 3-yl ) bi phenyl -4- 27

2tpar ity iy B b T ity by ghenfosasestins 4o
y2OPHSARDIL BerGELYEA004/ 013700

yl Jmethyl }-N-[ (benzyl oxy) carbonyl ] -L-cystei ne;
N-(tert- butoxycarbonyl) 3-({4-[(1H i ndol -1 -

o/zé

(&

A solution of bis- (pinacolato)diboron (2.64 g, 10.41
mmol) in anhydrous DMSO (20 mL) was added to a stirred
suspension of the known triflate, trifluoromethanesulfonic
acid-4-(2-benzylbenzofuran-3 yl)phenyl ester, (4.09 g, 9.47
mmol) and potassium acetate (3.71 g, 37.9 mmol) in anhydrous
DMSO (20 mL). [1,1’-big- (Diphenylphosphino) -
ferrocene] dichloropalladium(II)-DCM complex (770 mg, 0.95
mmol) was added as a solid, and the resulting suspension was
heated to 80°C for 4 hrs. The reaction mixture was cooled to
room temperature, diluted with diethyl ether (150 mL), washed
with water (2 x 50 mL), brine (3 x 50 mL), dried over
anhydrous MgSQO,, filtered and concentrated in vacuo.
Purification of the product by flash column chromatography,
using 10 % ethyl acetate/heptane as eluent, afforded the title

compound as a white solid (2.96 g).
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29 yl acetyl)am no] benzyl } sul fonyl ) -D-al anine; 3-{ [4-
({ [5- (benzyloxy) -1Hindol-1 30
we@k)ametwh } am no) benzyl] sulfonyl}-N (tert- PCT/US2004/013700
but oxycar bonyl ) - D- al ani ne; 31
ERampfe -{44+ i ndol - 1-yl ) bi phenyl - 4-yl [ nethyl }-N
(met hoxycar bonyl ) -L-cystei ne; 32 ,
S- { [2ddiaienadd Slompoyniisi ph R4Sy [Ty nhhgh)cap be prepared
ek LSRPU DXy GRILRIY h)- Lo CYisd @ldi@iod@3 and procedures set forth
S-{[4' -(1IHindol-I|-yl)biphenyl-4-yl]methyl}-N
ab@aBe phot ¢ Hide )Flh@alfléghy‘b’}nﬂb cysteine; methyl
S—&I;ﬁlﬁd(z- benzyl -1 - benzof ur afmgoddd Name
yl ) bi phenyl - 4-yl ] net hyl } - N- (phenyl acetyl ) -L-
cysfei nate; methyl S-{[4'-(2-benzyl-I-benzofuran-3 35
Z;;{ngg% |- 4-g) et By hin oA 3r RNeMERLARBOW ) == f1uoro-4-
S-{[%1- ( rHtneddbhenyl y bi phledi (Lo prbeky¢drhenydo -L-

[(3-nit roEgﬁQﬁ acetyl]-L-cysteine;

S{[4 -(1K1n b;l)e-’l-yl ) bi phenyl -4-yl]nmethyl }-N- 37

(phenyl acet yl )SH4cydeebaezyl-1-benzofuran-3-yl) -3-

N-[ (di met by ), bonyd ] 55 kg L.odols L
Y b ph%#yﬁ%?igg%?%tgw ]l_}]- I et htbA o) -

3- (41- D bemtefivean- 4-yl - bi phenyl - 4- 39 .

oo oo o oo e LY e 35 P AU 3 e -
40 dibenqdﬂbwﬁf&mﬁan-th&ﬂﬁhﬂuamybaébonyl)—L—cysteine;

yl ) met hyl ] sul fonyl)-L-al ani ne; } . )
2-tert - But oxy@dr&i&ﬁ‘yré%ﬁ%r}ﬁyﬁ( 4 REPEEh 6RO Ary L \fiphenyl
4 4-yllmethyl}sulfinyl) -N- (tert-butoxycarbonyl) -L-

alanine;
3-({[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-
5 4-yllmethyl}sulfonyl) -N- (tert-butoxycarbonyl) -L-
alanine;
N-benzoyl-S-{[4'-(2-benzyl-1-benzofuran-3-
v1l)biphenyl-4-yllmethyl}-L-cysteine;
S-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-
yv1llmethyl}-N- (3-phenylpropanoyl) -L-cysteine;
N- (1H-benzimidazol-5-ylcarbonyl) -S-{[4'~ (2~
8 benzyl-1l-benzofuran-3-yl)biphenyl-4-yllmethyl}-L-
cysteine; ,

S-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-

> yllmethyl}-N- [ (4-fluorophenyl)acetyl] -L-cysteine;
S-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-

10 yv1llmethyl}-N-[ (3-nitrophenyl)acetyl] -L-cysteine;
S-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-

t yv1llmethyl}-N- (phenylacetyl) -L-cysteine;

12 S-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-
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4-yl - bi phenyl -4-yl sul fanyl )-butyric aci d;
2-tert-Butoxycarbonyl am no- 3-(4'-di benzof uran- 42

wa-2yi4/00910henyl - 4- yl met hanesul f onyl ) - propi oni ¢ &CTAS2004/013700
-156 WD 2004/ 099171 PCT/ US2004/ 013700

2-tert- Bli);lqmécgﬁg/@?ﬂm‘l. ai N 1(-4% - ydbb@ﬁa@{/y)rancy%%eme,
4 yI phenyl - 4 nmet hyl sul f anyl ) - propi oni ¢ aci d;

ﬁnzyl oxy) Sca{rfl‘}dn)ﬁPTbe%ZYl{ %@enZOFTHaPnaoYl]blpilfnyl 4-
yl) phenyl iyl hgﬁﬁhy CE Ii—lt%bi)th%hg}@)acetyl] _L-cysteine;
on

N-(tert- butox car

di benzo[ b, d]flﬁr'a{r{44 )ﬂsz%@i(’%ﬂl RSP ZPEBERYH F-yl) biphenyl-4-

cystéi PXUEC; n

d?/genlzgfgld] fe&?lg%t}fagltbl p Zaf 4%&?%%%hy% g]gsctyésltr?é ©

N-(tert but oxﬁ:a{r[lﬁdn)ip)ben%}[%@'—bezFﬂOfuran 3-y1)biphenyl-4-

di bé Zo[ qk&& g@}4NYEPA 9 hﬁhbg?gg%%ﬁl] -1~ qxstelne,
ony

sul finyl )a anin tert™- but oxycar
di benzol b, d] f WF-@eetyyBi phehy(2-penzyl-1- benzofuran 3-

y|)&éthyahﬁgaf%gﬁgighg?i{§% ‘¥1} -L-cysteine;

N-(tert car
di benzo[b d] f ug-dri44- bebphEyMlibeﬁZ)Drf@tfhyHSSEl Iveghenyl-4-

N- (tert |

0 benzol BN SAs ah b ithpiepy b acery i o qupgpine
deé% (Eert bm-dxﬁzamlbngyllﬁe)n@:mazugtlyl?o ~SE4'4: - Sg_—benzyl—l—
i Z0 an nyl - 4- ent - 4+ | .

0 DSl by L LB S A ABROL PDLS cine

N- (tert-butoxycarbonyl) -S-{[4'- (1H-indol-1-

v v1)biphenyl-4-yllmethyl}-L-cysteine;

N- (tert-butoxycarbonyl)-3- ({[4'- (1H-indol-1-
20 y1l)biphenyl-4-yllmethyl}sulfinyl) -L-alanine;
- -({[4'-(1lH-indol-1-yl)biphenyl-4-

yllmethyl}sulfinyl) -N- (phenylacetyl) -L-alanine;
S-{[4'-(2-benzyl-l-benzofuran-3-yl)biphenyl-4-
22 yllmethyl}-N- (2-methyl-1,3-thiazol-4-yl)-L-
cysteine;
S-{[4'~(2-benzyl-1-benzofuran-3-yl)biphenyl-4-
23 yllmethyl}-N- [ (4-methyl-3-nitrophenyl)sulfonyl] -L-

cysteine;
S-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-
24 yllmethyl}-N- (methoxycarbonyl) -L-cysteine;
S-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-
25 yllmethyl}-N- (isobutoxycarbonyl) -L-cysteine;
S-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-
26 yl]lmethyl}-N- (morpholin-4-ylcarbonyl) -L-cysteine;
S-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-
27 yllmethyl}-N- [ (dimethylamino) carbonyl] -L-cysteine;
28 s-{[4'- (2-benzyl-1-benzofuran-3-yl)biphenyl-4-
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52 di benzo[ b, d] f uran-4-yl bi phenyl - 4-yl ) honocyst ei ne;
2-[(tert-butoxycarbonyl)am no]-4-[(4'- 53

wdizbervee(7b, d] f ur an- 4-yl bi phenyl -4 yl ) sul f onyl | baranszioa/o13700
acid; N (tert-butoxycarbonyl)-O(4'- 54

dlbenzo[glp$£&£_ ﬁqyq§Heﬁ§?@¥kyﬂcé@ﬂéﬁy{93§!b?@telne,

N-(tert-Dbut oxycar
d| benzo[b d]furéhenthtﬁcpms@ybonyy})@yé{‘}a h@H-indol-1-

b§4u1saf1 1
d| benzo g %?%%fan 4- e%ﬁgn IL-14-§I® §7 DV\B 561(1)2?099171
PCT/ U82004/ 0137004 9?/ Erre(tkha}ﬂlz]}’tlhxﬁ} vallt iedoIN-L -
(te bu pﬂwgll - i N _
di bge%zo[t%%(%?%% an- -%Ogﬁgﬁ{éﬁyf-é‘%fé?yl} N-(vert
yl ) met hybjtbkpdambame;) N—éﬂenintnut oxycar bonyl)-S-[(41-
58 di benzo[ b, anr Az n y! _
cysigi ne; g w%l b nzo %Og]? %yéﬁpﬁ%r%}f heﬁ/yl]]mith%b N
yl ) met hyI(ﬂnetxhc@:SycﬂaxhcnmlhyLbuYan@yme) tysteine;
N-[ (tent-butylam l.1 41 60 L
di bgpzo[ b, dI fErQﬁE §ﬁ)| %@é%yll XE 1Y Yy BEEPRE) N
S-[ (4" - di(beozef dxye £ riboay14 - ;&Fby:ﬁ)ltmh}d 4 61
yl ) met hyl ] cyst e ne; [amno (inmn thyl ] .-S
(457 62 di besﬁzéf‘gfaj%‘ﬁﬁg&-% %#B%Je?%w Wb 8end1 ) -x-
(morpholin-4-ylcarbonyl) -L-cysteine;
methyl S-{[4'-(2-benzyl-l-benzofuran-3-
34 y1)biphenyl-4-yllmethyl}-N- (phenylacetyl) -L-
cysteinate;
methyl S-{[4'-(2-benzyl-1l-benzofuran-3-
35 y1l)biphenyl-4-yllmethyl}-N- (3-phenylpropanoyl) -L-

cysteinate;
S-{[4'-(1H-indol-1-y1l)biphenyl-4-yllmethyl}-N-
36 [ (3-nitrophenyl)acetyl] -L-cysteine;
S-{[4'-(1H-indol-1-yl)biphenyl-4-yllmethyl}-N-
37 (phenylacetyl) -L-cysteine;
2e N- [ (dimethylamino) carbonyl] -S-{[4'- (1H-indol-

1-yl)biphenyl-4-yllmethyl}-L-cysteine;
3-(4'-Dibenzofuran-4-yl-biphenyl-4-
39 ylmethylsulfanyl) -2- [ (pyridine-3-carbonyl) -amino] -
propionic acid;
N- (tert-butoxycarbonyl) -3-{[(4'-
40 dibenzo [b, d] furan-4-ylbiphenyl-4-
y1l)methyl] sulfonyl}-L-alanine;
2-tert-Butoxycarbonylamino-4- (4'-dibenzofuran-
41 4-yl-biphenyl-4-ylsulfanyl) -butyric acid;
2-tert-Butoxycarbonylamino-3- (4'-dibenzofuran-

42
4-yl-biphenyl-4-ylmethanesulfonyl) -propionic acid;
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yl) methyl] cysteine;
N-{(Z)-[(tert-butoxycarbonyl)amnno][(tert-

wouro@wgeiat bonyl )i m nol nethyl }-S-[ (4" - 63 PCT/US2004/013700
di benzo[ b, d] f uran-4-yl bi phenyl -4- yl) nethyl]
cystei ne; N'ge@é9¥|Bé%&*f%afﬂdﬂ%ﬁé%ﬁﬁodif%ﬁfﬂﬁf%en@$furan—
yl buphenyl - 4-yl ) et hyl | cystei ne; 2-{ 2-{ [(4
_ di benzo 4} - Bl herah- 4-yinisichd Ayl fa %Rﬂ%PWé‘tlﬁyﬁFld
thlo} -1 carb nyl nz -
e na xqggx&%l?;gf rkoclrb%@lﬁg ¥L1benz i Bicd -1
di benzof u’rléhypylﬁllyll+4wlfirm@rWIIY]l}4Lny}’$f@¢im] t hi 0]

et hyl | am no] y :ggﬁﬁ% id;

S-[(4-di benzgngg?Fuir)Jé%? -yl bip ezys 4& 67

yl ) a8t hyld]len@d{h; d}ﬁwm@yly)lbyphembﬂl ) methyl] -L-
(4- cyano%%gé % -S- -di benzo [b, d] furan- 68
4-yl bi phe yr ) met hyI ] cysteine; 69

S-[(4'-di benz@T[—btd]rtubatDquﬁmomlyémyB 4441:458 WO

200 1099171 PCT/ IUS2004/ 013700 thyl] -N

#Fuoro e%?%y?;é &jq:t erlarrfeZ §1b% %e yl di benzo [ b, d]
fur an- 4- yiyb) peignyl -ArstEQne ;
yI ) met hyl ] - N- uor oben y

[(4' -di benzg[z'ﬂtaflf #%n 2% ﬁré) E ? i[@gl
yI ) aet hyl fibed2o Ao Gi]tﬂuxfahu@pgb]ei@mﬂglcwst ei ne;
S-[(41-dib ran henyl 4- 72 yl)
et hyl] - ROF lkﬁr‘ﬁ&%ﬁ“{fir}%ﬁ Fonet hyl ) benzoyl |
cyst ei ne; N- (tert-butoxycarbonyl) -3-{[(4'-

48 dibenzo [b,d] furan-4-ylbiphenyl-4-

y1l)methyl]lsulfonyl}alanine;
N- (tert-butoxycarbonyl) -0-[(4"'-

2 dibenzo[b,d] furan-4-ylbiphenyl-4-yl)methyl] serine;
N- (tert-butoxycarbonyl) -5- (4" -
>0 dibenzo [b,d] furan-4-ylbiphenyl-4-yl)norvaline;
(4E) -2- [ (tert-butoxycarbonyl)amino] -5-(4"'-
51 dibenzo[b,d] furan-4-ylbiphenyl-4-vyl)pent-4-enoic
acid;
N- (tert-butoxycarbonyl) -S-(4'-
> dibengzo [b,d] furan-4-ylbiphenyl-4-y1l) homocysteine;
2-[(tert-butoxycarbonyl)amino] -4-[(4'-
53 dibenzo [b,d] furan-4-ylbiphenyl-4-
yvl)sulfonyl] butanoic acid;
N- (tert-butoxycarbonyl) -0- (4'-
>4 dibenzo [b,d] furan-4-ylbiphenyl-4-y1l) homoserine;
N- (tert-butoxycarbonyl) -S- (4'-
> dibenzo [b,d] furan-4-ylbiphenyl-4-yl)cysteine;
e N- (tert-butoxycarbonyl) -3-{[(4'-

dibenzo[b,d] furan-4-ylbiphenyl-4-
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S-[(4' -di benzo[ b, d] furan-4-yl bi phenyl -4- 73 yl)
methyl] -N- [2-fluoro-5

woORo4fobeion onet hyl ) benzoyl ] cyst ei ne; PCT/US2004/013700
S-[(4'-di benzo[ b, d] furan-4-yl bi phenyl -4- 74

yl) met hyl Jéane(flh thaxykanzey} ) cyst ei ne
S-[(4'-dibenzo] furan 4-yl bi phenyl -

yl ) met hyl ]- N (qp;ﬂaiaa\tﬁblstwymﬁﬁw) c§/s{ [ei‘h'
N- pgenyl gay]saﬁzosrd Qﬂ fu%ae@zyipl;sﬂéﬂwaa 4- 76

yl bi phenyl - 4-yl ) et hyl ] st ei ne;
S-[(4 - dubém@qrwld]tfh;péﬁa i9¢bi phenyl -4- 77 yl)

methyl] -N {x[ 3¢ t bonyl) -S-[(4'-
(trifluoromet ﬁyl )% ]oa}i:yecta)}r Oggfst el n([e(

S-[88' - di BEpendd kd]d‘hfwamméyybbwwl-& 78

yl ) nmet hyl I enyl )acetyl ] cystei ne;
N-[(1- ace I %ér?%/l gﬁgggm idin-3- 79 yl) carbonyl]
-S- -dlsemﬁé fdibat}zd W ddfyran-4-ylbiphenyl-4-

yl b? heny |k QY
N-[(1- ace p%ér}% n]33%y§;L 1ﬂgi{)ny ﬁangyﬁ ZyStgbne’
d| benzo[ b d]fﬁrémtdrlmeWi@mymoz)fcymmYlﬂy-lq lcyist-ei ne;
S-[(4 zo% ] ran 4- 81
yl) thyI R leé'd;] J?’»ﬂ!? B
yl ) car bonyl]mgﬂﬂt;éu]lwste4n[e(2 { [(4" -dibenzo [b, d]
furan-4-yl bi phe I . e
yl)gethyl ] thi E} Haidy %(%/Ze‘%ﬁ?yld)]g%rﬁ%]ﬂyl%%?&be andic
aci d; - 1501 W2 2004/888E1he PCT/ US2004/ 013700
2- tert-Butoxycarbon | am no-3-(4' .83 ,
di benzof ur an- 4~ Jf‘mb%{(bﬂ’éwo-@-e&fné’&?f%hg/ﬁ -pr opi oni ¢
62 dibenzo [b,d] furan-4-ylbiphenyl-4-
y1l)methyl] cysteine;
N-{ (2) - [ (tert-butoxycarbonyl)amino] [ (tert-
butoxycarbonyl) iminolmethyl}-S-[(4'-

°3 dibenzo [b,d] furan-4-ylbiphenyl-4-
yl)methyl] cysteine;
N-benzoyl-S-[(4'-dibenzo[b,d] furan-4-
o4 ylbiphenyl-4-yl)methyl] cysteine;
2-{[(2-{[(4'-dibenzo[b,d] furan-4-ylbiphenyl-
65 4-yl)methyl]lthio}-1-
carboxyethyl) amino] carbonyl }benzoic acid;
4-[[[1-carboxy-2-[[[4'-(4-
66 dibenzofuranyl) [1,1'-biphenyl] -4-
vllmethyl] thio] ethyl] amino] carbonyl] -benzoic acid;
S-[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-
o7 y1l)methyl] -N- (4-nitrobenzoyl) cysteine;
N- (4-cyanobenzoyl) -S-[(4'-dibenzo [b,d] furan-
o8 4-ylbiphenyl-4-yl)methyl] cysteine;
69 S-[(4'-dibenzo [b,d] furan-4-ylbiphenyl-4-
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acid; 2-tert-Butoxycarbonyl am no-3-(41- 84
di benzof ur an-4-yl - 3-fl uor o- bi phenyl -

we@lomtoayi7sul f anyl ) - propi oni ¢ aci d; PCT/US2004/013700
2-tert-But oxycarbonyl am no-3-[4-(4,6- 85

di pheny! - pyyrhddrdiin-2-Ykh) £ beszapsiddvanylktpiag} oni
acid; 3-(41-D benzof uran-4-yl - bi phenyl - 4-

86
yl net hyl sul faﬁyl[}4 2=qRancrl u8t SHeR Ryt -y biphenyl-4-

benZYl i ne;
4en1‘§/ ?Pe}? )id kgﬂjQW _qoagi @i £ BrdAebyh ) Eeded

yl et hyl sul faﬁyl f4 2= Qﬂé?etnzlﬂﬁ%ﬁﬂlé’ﬁ%h@ﬂé]rﬁ%enyl 4-

pro oni ¢ é%h 1 (2,4,6-trifluorobenzo l)cystelne,
tert Bu¥oxyca bgnyl am no 3- (2- et hoxy- '

, 1] ter pheﬁyl {4 dlmm[ﬂ@yﬂéﬁur%y‘hylblml@&vénﬁc
aci 2-t yecarho 3-(4'- 89

di bznzot h? @ﬁy%ab[?pﬁéggﬂ%)yl met hyl sul fanyl ) -

pr opi oni c(ammuczmtrr@rt&ly%b@n?@}alf borpHesmieno- 3- [ 4- (6- 90

di benzof ur an- %-‘Xé‘*te‘?w‘ié{%&byldz thenzylh ﬁ%;ﬂgl%g -4-

propi oni ¢ aci oxycar bonyl a (2 91
di benzof uyahmeleiyhl]t-- a[?zetElE@ydDijenzyl sul fanyl ]-

pr opi oni ¢, aci X b no- 3-[4-(5- 92
i bonzof uf &h ’gl y‘?roé“ett‘?’ﬁ%gp%??@.%% q%

benzyl sul f anylk}{ps opd trerczcaldi, d) furan-4-ylbiphenyl-4-
2-t @é#t - But car han no: 4-

di benzof u}’gﬁﬁ%kﬁb%%ﬁ(?n Ftﬁo}%ﬁé‘%?(%g%’]t YEESARR

2-tert - But oxyearnhenyd fsema b, (4 fudihhehzotlogherdd -4 -
4-yV5b|ph§T¥ é%QQfS%}fa9¥ Algugr;&caf%onyl )cysteine;

N-phenylglycyl-S-[(4'-dibenzo[b,d] furan-4-
7e ylbiphenyl-4-yl)methyl] cysteine;
S-[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-
77 y1)methyl] -N-{[3-
(trifluoromethyl)phenyl]acetyl}cysteine;
S-[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-
78 y1l)methyl] -N- [ (4-fluorophenyl)acetyl] cysteine;
N- [ (1-acetyl-5-hydroxypyrrolidin-3-
79 v1) carbonyl] -S-[(4'-dibenzo [b,d] furan-4-
ylbiphenyl-4-yl)methyl]cysteine;
N- [ (l-acetylpyrrolidin-3-yl) carbonyl]-S-[(4'-
80 dibenzo [b,d] furan-4-ylbiphenyl-4-
yl)methyl] cysteine;
S-[(4'-dibenzo [b,d] furan-4-ylbiphenyl-4-
81 yl)methyl] -N- [(1,5-dimethyl-1H-pyrazol-3-
v1) carbonyl] cysteine;
4-[(2-{[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-
82 yl)methyl]lthio}-1-carboxyethyl)amino] -4-

oxobutanoic acid;
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-160 WO 2004/ 099171 PCT/ US2004/ 013700

2-tert-Butoxycarbonyl am no-4-(4'-di benzof uan 95
wo-2yi4/00910henyl - 4-yl sul fanyl ) -butryi c aci d nmet hpCT/US21081013700

2-tert-But oxycarbonyl am no-4-(4'-di benzof uan- 96

4-yl - bi phenyl z4t¥£§u_é¢@ﬁwc)arb>@hwaﬁlﬁ@iﬁ (41-
2-tert-But oxycar bonyl am no-5-(4" -
d|b%hzofu@%@ﬁQF%ﬁuﬂﬁaneﬁl4b§?§e¥¥ﬁx%ﬂﬁéﬁﬁﬁéaaﬁiH propionic
2-tert-Buggxycarbonyl am no-5-(4'- 98

di benzof ur an- 4-yI - bi phen-4-yl)-5-pentenoic aC|d

met hyl ester 2- g@?? = B AFCEPRBHY PP B4 4 -

di bgnzof ug ahsdhz i RinRhe1 43 yf:)uoﬁfcp@ﬁ%%%@ aci d
2-tert-Butoxycarbonyl am no-5- (4

di benzof uy Hretdhydsudifphen) 0309 it asdide aci d
2-tert-Butoxysagpp E @gegyeéébeﬂylaQQ&o

di benzof uran- 4-yl - en-4-vyl -pentan0|c a0|%:6nethy
estéy; 2- @wheradtweamﬁmy%}rﬁ ImdreRzy4'suligryl] -propionic
dibenzofuggﬂi4 yl - bi phen-4-yl)-pentanoi c aci d;
2-tert-But oxycar bonyl ami no-3-(4'- 103

di benzof uran- 3=yf! b$¥h&n10¢uyhﬁ prvpapipleradi-d;-

§IL§%20E3$%ﬁ¥%%§$&E¥I gh? §4%?%%gﬁgpge5%¥é— nmet hyl
ester; 2- bem2thMMmpyearbpnqmzaﬁauidS-(4'- 105
3-(2-Acetyl-[1,1';4"',1'']terphenyl-4"'"'-
87 ylmethylsulfanyl) -2-tert-butoxycarbonylamino-
propionic acid;
2-tert-Butoxycarbonylamino-3- (2-methoxy-
88 [1,1';4',1' '] terphenyl-4''-ylmethylsulfanyl) -
propionic acid;
2-tert-Butoxycarbonylamino-3-(4'-
89 dibenzothiophen-4-yl-biphenyl-4-ylmethylsulfanyl) -
propionic acid;
2-tert-Butoxycarbonylamino-3-[4- (6-
90 dibenzofuran-4-yl-pyridin-3-yl) -benzylsulfanyl] -
propilonic acid;
2-tert-Butoxycarbonylamino-3-[4-(2-
91 dibenzofuran-4-yl-thiazol-5-yl) -benzylsulfanyl] -
propionic acid;
2-tert-Butoxycarbonylamino-3-[4- (5-
92 dibenzofuran-4-yl-6-methyl-pyridin-2-y1) -
benzylsulfanyl] -propionic acid;
2-tert-Butoxycarbonylamino-4-(4'-
>3 dibenzofuran-4-yl-biphenyl-4-yloxy)butryic acid;
2-tert-Butoxycarbonylamino-4- (4’ -dibenzofuan-

%4
4-yl-biphenyl-4-ylsulfanyl) -butryic acid;
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di benzof ur an- 4-yl - bi phen-4-yl)-propanoi c aci d;
2-tert-Butoxycarbonyl am no-3-(4'- 106

wdizbeveeif7ur an- 4- yl - bi phen- 4-yl sul f anyl ) - pr opan®Ct/us2004/013700
acid; 2-tert-But oxycar bonyl am no- 3-(4' - 107

di b f
i benzof ur an- 4 ertﬁggggéa%&yyf%xw ~4Rr( gpaa%énz@ﬁiaﬂz—

nmet hyl ester; carb am no- 3-

di enzof wr-@d—zblphebyph@fymlwfmlyﬂéﬂyh}trm@p%m?cﬁ @ethIél
WO 2004/ 0991: 71 PCT/ US2004/ 013700 aci d;

2-tert - BUtoxycar bonyl ani no- 3- (4' - 109

di benzof ur an-2- yérmiamheuyaaybmymm—f%dw yd8bgnzofuan-

di rf#t hyl p
2-tert - BUL{ é@yg ;La%%lngLf(ai],yl ﬂfatrylc acid
di benzof ur an-4- yérwamlteﬁtyéaybmﬂwm—f%rml »- 3, 3-

R T

di benzof ur an- 4- yérbigutenryéaybory xirprsopdnei ¢ aci d;
2-tert-Butoxycar bog%/ll am

-3-(4"- 1 . .
di bhzof HHREREQFT pﬁé%f%ﬁﬁé?@t_ﬁywiiy)r’fﬁ?%i%rh%ﬁcc acid
aci d net hyét}g,a_t @bter
2- But oxycar bonyl am no- - di berzo;c ur an- 4 113

yl B(?%phen 4-y¥ n’é?lfﬁﬂw ﬁ?B’B%—‘é RGP ¢
zyl éﬁﬂéhdb%u%aﬁ b=yetyamitiyl-vii 1 - 8- Béntdddlic acid

di oxabor ol an- 2- é)hen ] - benzof ur an; and
cq

phar k]:ceut i caPt jeRedBpraprarsarY Sam R €t (2 “Exanpl e
t hogh $ Q- Jmasur kgl BB -actnyib¥ntanoic acid
2-tert-Butoxycarbonylamino-5- (4’ -
101 dibenzofuran-4-yl-biphen-4-yl) -pentanoic acid
methyl ester;
2 - tert-Butoxycarbonylamino-5- (4’ -
Lo dibenzofuran-4-yl-biphen-4-yl) -pentanoic acid;
2- tert-Butoxycarbonylamino-3-(4'-
103 dibenzofuran-4-yl-biphen-4-yl) -propanoic acid;
2-tert-Butoxycarbonylamino-3- (4’ -
104 dibenzofuran-4-yl-biphen-4-yl) -propanoic acid
methyl ester;
2-tert-Butoxycarbonylamino-3- (4’ -
105 dibenzofuran-4-yl-biphen-4-yl) -propanoic acid;
2-tert-Butoxycarbonylamino-3- (4’ -
106 dibenzofuran-4-yl-biphen-4-ylsulfanyl) -propanoic
acid;
2-tert-Butoxycarbonylamino-3- (4’ -
107 dibenzofuran-4-yl-biphen-4-ylsulfanyl) -propanoic
acid methyl ester;
2-tert-Butoxycarbonylamino-3- (4’ -

108
dibenzofuran-4-yl-biphen-4-ylsulfanyl) -propanoic
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15

5 The test conmpounds are evaluated for their in vitro
inhibitory activity agai nst reconbi nant human PTP1B

wonod¥/oopitosphot yr osyl dodecapepti de TRDI (P) YBTDUSE)04413700

(P) YRK. This corresponds to the 1142-1153 insulin
receptor kiftase 10 regul atory domai n, phosphoryl ated

on the 1146, 1150 and 1151 tyrosi ne residues;

|R-tri phosphoBeE?rﬁeBlﬁ'soxé’C@é@Pegl%'f‘m%u3b‘sQ4ra‘t e. Enzynme
r €3Gl on @{Mz%gﬁll:t%ﬂ ey sl %@%—Wl%e%ﬁ?lsﬁ@f&x%ﬁﬁ of, 3-
I norgani c_phosphate as det ected by the mal achite

green - aRfeRimDrocpbaaceadinod for the

phosphopepti de. 15 By af & c%@b%ﬁ?@%mé ?f dhe
i nvention exhibit 1C50 val ues | ess than 10 M nore

pr éflér r edd Begrprfivaenof: - Yheblmr@m‘i"dﬁmetll@sv\lfanyl -3,3-
2004/ 0991 / £h-Ai 0 val ues of

| ess thangl}ngﬁvlg ?%ﬁ% %gp%r efery?eSSlC%rrpounds

exhi bit |1 C50 vakees-Bitdxysarblanl30oneri - @'|-

ref rence e :
by ?‘Lefer e(;%:lgé oCJrf%ZrI%]g‘ %u?f e@ﬁ@%"&ﬁ e*{’[?éﬁ\&}g%?%%égér{?jlt%e
manner amgcptocess of neking and wusing it, are now
described in h i ngd,, exact
terms as to ena% eggﬂ?lutox r%%%bg%?%ﬁ%%gi% @he_ art to
whilalz it @ﬂmérmdfmrammmkebamhbm%mwamexy) tpropamic
be understpod tha foregO|ng descri bes preferred
embodi ment % 4" h? AVéntion and that nodifications
rraylgge made tbeBetmycvnﬂHmiytlamepaFm g’ #d:ﬂmﬂzhﬁumanmt
or ope of .the inven 3 VWO 2004/ 0991

PCT/ uszooi’é ~ A FGPEY%%Y med TERCtE At frpound
of the fornul a-BEREyR2AL- [R224Y'4-, E02R et Qnethyll -R233RB] -

N 1IRA2 5
(dzoxaborolan—2—yl)phenyl]—benzofuran;

and pharmaceutically acceptable salts thereof.

Example 130
Method for measuring PTP-1B activity

The test compounds are evaluated for their in vitro
inhibitory activity against recombinant human PTP1B with
phosphotyrosyl dodecapeptide TRDI (P)YETD(P)Y(P)YRK. This
corresponds to the 1142-1153 insulin receptor kinase
regulatory domain, phosphorylated on the 1146, 1150 and 1151
tyrosine residues; IR-triphosphopeptide as a source of
substrate. Enzyme reaction progression is monitored via the
releage of inorganic phosphate as detected by the malachite
green - ammonium molybdate method for the phosphopeptide.

Preferred compounds of the invention exhibit ICs, values

of less than 10 uM; more preferred compounds of the invention
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and pharmaceutically acceptable salts thereof, wherein
Rl is H Cl1-C6 al kyl, phenyl (Cl1-C6) alkyl, or C3-C6
wabhkb@gdt71R6 and R7 are independently H, Cl-C6prarhgkeo4/013700
aryl (Cl-C6) alkyl, (Cl1-C8) al kanoyl optionally
o3RIt tol edaMibl df Of e QHRMPS 0 | PelepeRdentily preferred

sel ected from am no, nmono or dial kyl am no, -NHaryl,
camgeerdeseaniyy Kyl valine eézﬂi?sargba% GO M -al kanoyl ,
(C1l,68) rakkpxycas by osahYhatkoxyosar bRy incorporated
het eroaryl car bonyl, heteroaryl,
byhetedesepet obPkyd camysippEes--C (O NH2, -C (O NH
(CLyB) s alkeyd s o 5B k4
(L 18l GO (SipEFio iy 18 B0
ug(i@y ¢t Csreahdwxdesaribeg02nasysh Kitdreiclcele e9rfige and
ti of .e t a r 8 optd I
B R AP T e O el s L P
whimdepéndentainhal wyemkeCandousg ke sa@e-.Cétalikoky,be

bR R (R aReoCed. CRTCHIST Tand Ay g nenee

ofhalhealikoryt i&8 aisl MbatChoGsfiahikidns amyl beCha@s) therein

al.kyl , .aryl ., (Cl- L ka I erein the _aryl
it BREFF S BT Eiodbkr th A SRRty e gt Ron.

al koxy, hal ogen, NO2, Cl1-C4 hal oal kyl, or 25 Ci1-C4

hal oal koxy; R20, R21, R22, and R23 are independently

selected fromH, arylalkoxy, arylalkyl, hal ogen,

al kyl, OH, al koxy, NO2, NH21 NH (Cl-C6) alkyl, N

(C1-C6) alkyl (Ci-C6) alkyl, NHaryl, N (CiL-C4)

al kyl -aryl, -NHSQ2-aryl, -N (Cl-C4al kyl) SQaryl, 30

wherein the aryl group is optionally substituted with

1, 2, 3, or 4 groups that are independently Cl-C6

al kyl, C1-C6 -164 WO 2004/099171 PCT/ US2004/ 013700

al koxy, hal ogen, OH NO2, Cl-C4 hal oal kyl, Cl-C4

hal oal koxy; L2 is a bond, -0- (Cl-C6) alkyl-, -

(C1-C6) alkyl-O, -N(R8) C(0) - (C1- &4) alkyl-, -

(C1-A4) alkyl-C (O N(R8) -; 5 L3 is a bond, -

(C1-4) alkyl-O, -0- (C1-c4) alkyl, - (C1-C4) al kyl -,
-C2-C6 al kenyl-, -C (O -, - (C1-4) alkyl-O, -C (0
NH, or

-163-



-NHC (0) -; L4 is - (C1-C6) alkyl-, -S (O (Ci1-C4)
al kyl-, - (C1-4) alkyl-S (O (Ci1-C4) alkyl-, -C2-C6
wablbmrgdr7y - Cl-C6 al kyl -O- O -C6 al kyl -, 10 - 0- €1M82004/013700
al kyl-, or C1-C6 alkyl-O; whereinuis 0, 1, or 2;
Whta[gel % a('w_QnéhdS sghenyl, naphthyl, isoindolyl, indolyl,
pyrl I azolyl, pyrimdyl, benzofuranyl,
benzi i dazol yl, or 1Hindazolyl each of which is
optjonal ]y sub itute 2, 3, or 4 groups
tha#'ar e‘i‘l Tde pgltrrl1 e%%l g %@r?l Cl- &4 alkyl, C1-C4
al koxy, Cl-C4 hal oal kyl CBeoC4Rh1aI oal koxy, N02, NH2,
NH (C1-C6) al kyl, or NF(2€ al kyy'—0OtRC6) al kyl; Q
is -heteroaryl- (@Gl<CA aI K riﬂ -aryl - (Cl-C4)
al kyl - heteroaryl, , or a?{ |, each of which
is 20 optional ly_ sut |tutedRMth1, 3, 4, or 5
groups that are g °ndependent |y al koi?yca(r bonyl, Ci1-C6
al kyl, Cl1-C6 al koxy, hal ogen, Cl-C6 al kanoyl, O -C4
hal oaI kyl, Cl1-C4 hal oal koxy, NH2, NH (Cl- C6% al kyl, N
an(iC@h@Bmaadnktyica(lalﬁ @6rentilyle saltenydherepicow ﬂ”(%tﬁbyl
nd r er I~ L t l, I y
R T e e
Rei auike pendent hydé;t_iexm?eraﬂyyﬂ{,, CClcscalaVkox@rybfclhék)cﬁg]éwll

and Y..are end

(Cfgc%]sgl Ryfanoy Oo mRa Xp%lﬁﬁ%l accoe(r%%lwr%é:htcl) SF af ny-ovPs
1, \Ahaéﬁéﬂd&&anckel?{écaeé £ note pemident mpnl, o€14G6L ke Japiino,
phen C6 yl C6-al kano p

subsi&ﬁf‘%&d vﬁz ai’l]%’c%laggpé ?%dée% ggdék?ﬁ%jsel ect ed

f r oo, pal hoy N CoFC i alkykpmarismnyl-, Nldmbréaykpxycbarbonyl

(o o) APBTST0bY o) RSy T ST Loy

al kaxyearhonylc ( obﬁnwimgmak@pnym(o N (Cy-Ce) alkyl (C;-
benzi m dazol yl ca

Fur Enyt Sabonyi A azo %egﬁffszﬂi?y'q‘éﬁéiﬁ%%o% )Ga-C

pyr'a‘ikbx py&i mﬁﬂ’yz'—ar?@[ pled deiy] aalebepyl icSportions of each
th|ormr[31 ol i nyl carbonyl , thionor hollu&lyeﬁySSdlo

car Bénfie PPPER FHNAPEAPBBAYY , S P¢5Pbon 4
or 5 groups that are independently halogen, Ci-Cs alkyl

C,-Cs alkoxy, NO,, OH, COxH, CN, C;-Cg alkanoyl, NH;, NH(Cyi-
Ce)alkyl, N(Ci1-C¢)alkyl(C;-Cs)alkyl, haloalkyl or
haloalkoxy;

Rg is H, (C1-Ce)alkyl, aryl(Ci-Cs)alkyl, aryl (Ci-Ce)alkanoyl,
wherein the aryl group is optionally substituted with Ci-
Cs alkyl, C;-Cq alkoxy, halogen, NOz, Ci-Cs haloalkyl, or
C1-C; haloalkoxy;

R0, Rai, Raz, and Ry; are independently selected from H,
arylalkoxy, arylalkyl, halogen, alkyl, OH, alkoxy, NOg,
NH,, NH(C;-Cg)alkyl, N(C;-Ce)alkyl(C,-C¢)alkyl, NH-aryl,
N (C,-C4) alkyl-aryl, -NHSO;-aryl, -N(C;-Csalkyl)SOzaryl,
wherein the aryl group is optionally substituted with 1,
2, 3, or 4 groups that are independently Ci-Cs alkyl, Ci-Ce
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pyrrolidinyl carbonyl, pyridylcarbonyl,

pyrazol yl carbonyl, -C (O NH2, -C (O NH (C1-C6)
wal2boaogor’C (O N (CLl-C6) al kyl (Cl- C6)al kyl, PCrusbidr/o13700

NH2, -C (=N-C (O Cl1-C4 alkoxy) NHC (O Ci1-&4 10

al kXY oxy SORRRRAY! 0HOT No SO, Daphialwher ebn-d;he

cyclic portl ons of each of the above are optionally

sub@tiilpai-]éﬁxywth 1, 2, 3, or 4 groups that are

e tl 1-C65(@l ky] a 5 al-kqry).c(0) - (Cs-
r\g Qg’?ﬁ s ogsgglgga[ kano Loy @ Nlﬁr NH (le?c}é)) (
al kyh) al\k}(l(:], ea)clawwlky@;iC(v%bN kyli, 15 Cl-C4

hal o k d b [ -
L 5. %g%{c}( 54 Nalgabkoxygs. C&éfkyl en-z(@fluéﬂn)élkyl

enyl : pyr| dyl - é) henyl ,
- di b@ﬁlz@a‘ aﬂ&ﬁyvl (C—lC ) al-Kh = %ﬁ@ﬁiﬂbf‘ pndo’r%’/[ NEQl - or
) aég Ehenyl benzo [b] thienyl-
(C1-8F4Pkyl - phenyl . - phenyl - (Cl- c4) al kyl -

L;benzef oy- a:iaylalkyﬂdol yIS (Ophefal-Cs POl 38Nz 0 —[(@]1 ¢4 2a1l8y1-S(
di di b e -
ot gx(%i%{:ﬂla%k ﬁ i d20|c° Epgeq}}le ] [, 4] aq'k%' BYk;-cs alkyl

e nZof urt any

benz—loncglazGolaykyl oroxilda_eﬁz@ﬂﬂwéﬁgbl-, each of which is

optl%nallx subsgltuted with 1, 2, 3, 4, or 5 groups

t hat'P&F&1% Rabpendert 1% &F koxycar bonyl, Cl-C6 al kyl ,
tk%llAC@llgbkﬁmyph&@halm@ﬁlﬁhyﬂll céohmqﬂarlkyllpdclyu pyridyl,

al oal kox aI k

(Cl1- t&])azz% Ry, pi‘iﬁjerpﬁéyqd afl%aho nqun?l égxyl H

or phenydaaz3ddy3. eé’clﬁ:&fﬂ)&ﬂﬂd:haﬁGODﬁth@nahl}cIaxbmtzj:uted with

wherein Rl is ben

H, I r .all : _R20
R21,1 R, an&rRésglé?‘éP% r‘f ﬁasnwég%%?%aﬁg %/lrh%‘rlr?il?h Ca-
bleEzo/J a&kylbe@lzxd4, ahad:egen, - €118 calikyl , a4c4mama1koxy,
a 0

Cl- C6) al kyl 1- |
( Cl1- bt%y %H{WNH ﬁ&rcef@é&vb 2@%417T 6@9?7’1“33 A1
o RGT/ @é%%%é@%ﬁ 08, - c@réliklea(xgl- CAhral kydjl—mlyhlkyl—
- NHSQ2- phen d-C4  al kyl)S02phenyl , Ii'lel n the
pheﬁ}@twpflvsh%ﬂ%@ﬂ y s BBYLT t HEEY
or 4 }ggfl%ﬁsil&héhbgﬁftuﬂélﬁ%ﬁ%ﬁd@m by €1-£6 cﬂ:i l4:>y|<_:;,roC1:]ﬂ>:sCﬁhat
al koxy, hal ogen, OH, NO2, Cl- C2_hal oal kyI Cl-C2
ha|ongx%qﬁependently alkoxycarbonyl C1-Cs alkyl, C;-Cs
alkoxy, halogen, C;-Cs alkanoyl, C;-Cs4 haloalkyl, C;-Cs
haloalkoxy, NH,, NH(C;-Cg¢)alkyl, N(C1-Cg) alkyl (C1-Cg) alkyl,
phenyl, C;-Cg alkanoyl;
Q; is and H or aryl, wherein the aryl is optionally gubstituted
with 1, 2, or 3 groups that are independently Ci-C¢ alkyl,
C1-C¢ alkoxy, or halogen; and

Y and Y’ are independently a bond or -(C:-C;)alkyl-.

2. A compound according to claim 1, wherein

R¢ and R, are independently H, C;-Cs alkyl, phenyl (Ci-Cq)alkyl,
C,-C¢ alkanoyl optionally substituted with 1 or 2 groups
independently selected from amino, mono or dialkylamino,

-NHphenyl, -N(Ci-C¢ alkyl)aryl, and COxH, phenyl (Ci-

-165-



10

15

20

25

30

the A-ring is phenyl, naphthyl, pyridyl, thiazolyl,
pyrimdyl, isoindolyl, indolyl, benzofuranyl,

woeomiovidazol yl , or 1H indazolyl each of whi cRCTAIS2004/013700

optionally substituted with 1, 2, 3, or 4 groups that

ar e d.ng nt e, -63l %gﬁaxy@ér@nﬂ-ﬂ &iéﬁ)ﬁ&lo@cé‘ﬁbonyl
al koxy Cl- ‘hal oal yl ., Cl-C4 hal oal kox ,
NH EErzén)darRyy.canoomyic] PesFost gAY (@ %egylm kyl ; L2

I's g %Hglcapboﬂﬁl G:@])la%b‘i%hcarboﬁ}q E)l}élar@onle
(R8)C(%£h Cl- 'c4) alk |-C (O N
( RBpyxid erEYiﬁlTRSi}fls morp@szieey %%Wnylphenw (c1 CB)

al k%'nlomeﬁﬁﬂblz(ﬁ;lléa%%)ﬁl KapO¥hor fl%!yfl the Bheryde-

groups are optionally substitute C1- &4 al kyl ,
Cl- GarabREky , PHes oydmy 1 CRERONEL « @lmwnwparbpnm c2
hal

(Cl%%8g¥§1ﬁ$ n?y&[) BgFEdP’IC£QOY%) ?vlylﬂélzo@ylcaz%onyl,
conpsURdNEec o*erIGngTHt 6nﬂea\|afﬂ<81 WheF) Ph(Clt fe AIMil§:1 s

i soi ggﬁ( 1, | i wabenzof L&) c. - beaziBlgagelylo) Qe

1H i dazol each 0o optionally su i tuted
W t rlkox®, 3$o—mph¢ngﬁoups t$@z‘. napbtRBl | vigkepeind ddel gyclic

?:il Q2 erﬂtéLPoal Cf:l gak%&f %hﬁzcgb%]vgogé}l( (/gg;;t %1'1@' Qﬁgg%ltuted
(C «GER al kgl QCIG:C&) 9:11th¥5‘ tEatAammpuimndeubim h@logen,
Lot 9 D5 tos TPy b gt B0, O ¢ %% o
20041029071, POT/ USR0Q4/@13TBOL, N(C;-Ce)alkyl(Cyi- Cs)alkyl
C.1-Cs haloalkyl or C;-C; haloalkoxy; and
Q is -benzofuranyl- (C;-Cs)alkyl-phenyl, -pyridyl-(Ci-C;)alkyl-
phenyl, -dibenzofuranyl- (Ci-Cs)alkyl-phenyl, indolyl- (C;-
C4)alkyl-phenyl, benzo[b]thienyl-(C,-C4)alkyl-phenyl,
-phenyl-(C;-Cy)alkyl- benzofuranyl, indolyl, phenyl,
benzo[d] [1,3]dioxolyl, 2,3-dihydrobenzo[b] [1,4]dioxinyl,
dibenzothienyl, indolinyl, benzofuranyl, benzimidazolyl,
or dibenzofuranyl, each of which is optionally
substituted with 1, 2, 3, 4, or 5 groups that are
independently alkoxycarbonyl, C;-Ce¢ alkyl, C;-C¢ alkoxy,
halogen, C;-C, haloalkyl, C;-C, haloalkoxy, NHz, NH(C;-
Ce)alkyl, N(C;-Cg)alkyl (Ci-Ce)alkyl, phenyl or Ci-Cg
alkanoyl; and
Q, is H or phenyl.

3. A compound according to claim 2, wherein
R, is H, C;-Cs alkyl, benzyl, or allyl;

Roo, Rai, Roa, and Rys are independently selected from H,
benzyloxy, benzyl, halogen, C;-Cs alkyl, OH, C,-Cs alkoxy,
NO,, NH,, NH(C:-Cs)alkyl, N(C;-Cs)alkyl(C;-Cs)alkyl, NH-
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nis 0, 1, 2, 3, or 4; each R1O is independently H,

hal ogen, Cl1-C4 al kyl, Cl1-C4 al koxy, Cl1-C4 hal oal kyl,
wGohed@dotiah oal koxy, NO2, NH2, NH (Cl-C6) al kyl, pcomusioo4/013700

(C1-C6) alkyl (Cl-C6) alkyl; 5 Qis -benzofuranyl -

(CLagh alkd-pheovbn -, dYNHSézC%Jh%iflal ke, mheny!

-dlbenzofuran [ aIk | - phe i ndo] y &
C4) aékkyls?p@é\ﬁwlr-pw t(belpgﬁ §| Sﬁw%elr?z&f%} SRELLY

i ndgl ¥k 1 PRERY Ly NGOl bNYS, &engr%@ayhhat are
benZ|n1dazonI, or dlbenzofuran each of which is

opt iodebeydeart: subst F¢ @lédini £ G a%koﬁy halsgem g PFup¥O:

t ha g@fﬁdqpt 2l 428 xakikoxycar bonyl , Cl1-C6
al kE abrClha%taag OXY, . aI ogen, ? hal oal kyI Cl-2

thhaalAealLk@xys P21yl NHapBLhrb) @rlkﬂyiyl Ntheazebyl ol Rgrimidyl,
(Cl- &%lnagm ﬂ[a&fgﬁm&m}éf@raﬁforﬂ@m%a‘agem NGor 1H-

to claim kyl”, “or benzyl,

R6 amdaR@laleeacrtde:p?em@e@hI ySI—PPQOY@Ua/I lepbstituted with 1,
pheyl (C100) Akl G2 G0 abkanarlenaentl6Cl; 08, -c,
al karoyl’, oxycarbony enzyl oxycar

20 Behyim dazal Wk:ax:bor@al Cy &aﬂmﬂaﬂyénypmmb@nypalkoxy,
thi azol yl car | ¢
" Sgel e R o A9BLY! BBt o ation

L,t b cartasdqahol |—myl(08c3 dﬂhyﬂde- (xar—b?@haylkyl o- —N(RB)C(O) (=
pipera2| Icarb d ony.
pyr -6l Car hy4 Sy V% ?@yﬁﬁ@%§|' iherein
plyrk al%oisflw?rmnwalwl Cphe)lyl\m csnax@l prbh(emzlccs)-
al ky C 1
- SCe- pheﬁ?ﬁﬁkﬁ%F&&% %ﬁ% %V%IW% 6%385 r psrﬁﬁﬁnﬂﬂalonally
substi t utgBstd tdted wa,thsclmr4 élgyl)up(sl—tdaaal}ajs}q;, halogen,
|ndependently haI C4 al kyl al_kox
oH,  NH2NONH G PEW RF (€1 Cee‘}a]aﬁ’%ﬁyﬁox(yagﬁg)
1,2k kY, p&da C2 &Q b@b&lﬁ*ﬂyliyb or -€1¢G2 chpd narkoxyc, 7c,)Aalkyl-,
conpound accordlng to claim6, wherein L2 is a bond,
-0- ogcE{eB) alkyl-, - (CL-CB) alkyl-O, -N (RB) C (0)
- (C1- &) alkyl-, - (C1-c4) alkyl-C (O N (R8) -;
wherein -168 WD 2004/ 099171 PCT/ US2004/ 013700
4. A compound according to claim 3, wherein
the A-ring is isoindolyl, indolyl, benzofuranyl,
benzimidazolyl, or 1H-indazolyl each of which is
optionally substituted with 1, 2, 3, or 4 groups that are
independently, halogen, C;-C; alkyl, C;-Cs alkoxy, Ci-C4
haloalkyl, C;-Cs haloalkoxy, NOz, NHz, NH(Ci-Cg)alkyl, or

N (Cl"'CE) alkyl (Cl"C5) alkyl .

5. A compound according to claim 3 of the formula
10)n Rag  Roaq O
y—4
QLZ L~ ORy
Q\L Y
Ros  Rao N,
Rs Ry
wherein
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R8 is H (Cl-C6)al kyl, benzyl, phenyl-CO, wherein the
phenyl groups are optionally substituted with C1-C4

walboso991@i- C4 al koxy, hal ogen, NO2, CF3, or OCP8T/US30014913700
a bond, - (C1-4) alkyl-O, -O (C1-4) alkyl, or -

L Qo 51045 2 ke 3 and La is - (CL-CY alkyl-, -S (0
u- CHQ - (Ci-C4) alkyl-S (O u-CH2 wherein u.is
cagh Rjo ¢ 2ndspemd%wgfo&hd hadeerai g o a1 168 XY

forpul@ nR28.RR}1 OERS, ndroaikoxy, Qubg, M, 1 ONiREC.RE Palkyl,

A conpound according to claim S8, wher ei n Qis
- berzoN(Feyl 21k (@aFs i@ ¥ liphenyl , - di benzof ur anyl -

0 jﬂ'g ble)% \%.Vénﬁh e(r@fl 'arl%?llybheﬂpﬁnylpylki%ﬂﬂof @\EMi'(E‘M Eﬂ.kyl -

zol yl, dlbenzo uranyl, each
opt pbﬁaW- y s@ﬂtﬁnmﬂlédnwlt RCiCapallgyl mh%wlS greapgl- (

t ha | de

al kEF g{gylcg%%gggox% ﬂlef\gmf%gen @&@maﬁogg%kmg%ﬁ

( ﬁl 1@|69>1m kypheny](, cm@e}tahki,rl lqmz@@)ra@ww be@zlmldazolyl
phen

V\,her'yefl ﬁlbég H—Zi& %H%G Iqﬁﬁjfcdd me :b% t%bﬂgiﬂfeast

one subsaﬂt)uiaasrﬂ Ww2h |ls Bl, and4 253145 |96¢011p(5Clh®4)are

aI k | -
ngépindérgjzy c?'@ Aaﬁro ogg%g&%cor&i_n@ o c]l ai ?)
V\helaekbxw hsl derC6 Ca’r@é_/lhal(:@Zk@B) @ lCaanloaJ(Kb]&y%}\THz,

o BRIy Do Sl LM (el
WO 2004/ 099171 PCT/ U82004/ 013700
6. A compound according to claim 5, wherein

R, 1s H, C1-Cs alkyl, or benzyl,

Rs and R, are independently H, C;-C¢ alkyl, phenyl (C;-Cq)alkyl,
(C,-Cg) alkanoyl, phenyl (C1-Cs)alkanoyl, (Ci-Ce)
alkoxycarbonyl, benzyloxycarbonyl,
benzimidazolylcarbonyl, benzofuranylcarbonyl,
thiazolylcarbonyl, indolylcarbonyl, morpholinylcarbonyl,
thiomorpholinylcarbonyl, thiomorpholinyl S,S dioxide-
carbonyl, piperazinylcarbonyl, piperidinylcarbonyl,
pyrrolidinylcarbonyl, pyridylcarbonyl, pyrazolylcarbonyl,
-C(O)NH,, -C(O)NH(C;-Cg)alkyl, -C(O)N(C;-Cs)alkyl (C:i-
Ce)alkyl, or -SO;-phenyl wherein the cyclic groups are
optionally substituted with 1, 2, 3, or 4 groups that are
independently halogen, C;-C, alkyl, C;-C, alkoxy, NOz, OH,
NH,, NH(Ci-C¢)alkyl, N(C;-C¢)alkyl(Ci-Cg)alkyl, Ci-Cs
haloalkyl or C;-C; haloalkoxy.

7. A compound according to claim 6, wherein
L, is a bOl’ld, -0- (Cl"CG) alkyl—, "'(C]_-‘Cs) alkyl—O-, —N<R3)C(O)—(C1—
Cs) alkyl-, -(Ci-Cs) alkyl-C(O)N(Rg)-; wherein

-168-



10

15

20

25

30

12. A conmpound according to claim 10, wherein R7 is

phenyl (Cl-C4) al kyl, phenyl (Cl-C6) al kanoyl,
woeomybeixycar bonyl , benzi mi dazol yl carbonyl, 5 PCT/US2004/013700

benzof uranyl carbonyl, thiazolyl carbonyl,

I ndﬁl yls‘::@qulaﬂlcg a@ﬁ/@hobéﬂ%ﬁ:ar lv—CO—, wherein the
plpera2|nylcar onyl p|per|d|nylcarb

pyrrolld@hgnxiugﬁﬂwﬂs agp OEEEP%ﬂ%%ﬁﬂsubﬁgéFEFﬁdtW&Fh Ca-Ca
cycl ic g Q;rec RIQRA, | Yasyhst | tis,edoi t by bCFZ;

3, or 4 groups that are |ndependently hal ogen, Cl-C4
Lzlosawsyrnd,cr (C4- &) a3y 1 -RER, - @H C2NFR) 2 INgr L Coxos)( Ca -
alkgl afﬁ Cl- ¢(g)alkyl (Cl-C6) alkyl, CF3 or OCF3 .
oung according to claim12, wherein is
Lig- bsn—zbﬁluﬂahydll(y(l]:- CApdPkytCiheny| ; (Gin@o) FkyIotfel®y b Cla- i
15 d Qegz fur 41 eagg %f which is optionally
subs u% f 4, or 5 groups that are
independently Cl C6 al koxycarbonyl, Cl1-C6 aIkyI

Cl- al ko hal
N PRty ccorz???f%c’i “,\I yi oBhE) o
conpound according to cl aRm 1R ereln R7 is benzyl
phenyl ( C1- C4) al kanoy!| A\ OX or -S02-
phenyl wherein thé& @ @ re optl onal |y
substituted with 1, 2, group ﬁhat are

i ndependently hal ogen, Cl1-C4 aIQV 7 C1-C4 al koxy,
NO2, OH, NH2, NH (Cl1 25 C6) al kyl, N (C1-C6) al kyl
(C1-C6) al kyl, CF3 or OCF3. 15. A conpound according
to cl.ai nhlcofpdiiel faacontddng (RIMNaRB0 RR2rRINHN O

S erein 3 ,_-an e i nde '
0 351 CEEBACTYbITE- Berogiauhy L SRERTY PR Y g (ca-

aI kyl,) a1 Ghetglal kadylyNOhhai2, bhlhiz()ﬂireﬁ@l Al kyI
(C1-C6 k (Ci1- al k

W0 S6541 begAH BeT N bRT 6 TS Het Y DA St g K P

- NHSR21 phenyy , suds tiNut@l- @4cnl kyl), S2ghepyl 5 groups that
are independently C;-Cs alkoxycarbonyl, Ci-Cs alkyl, Ci1-Cs
alkoxy, halogen, CF,;, OCF;, NH,, NH(C;-Cg¢)alkyl, N(Cy-

Cs) alkyl (C1-Cg) alkyl, or phenyl.

10. A compound according to claim 9, wherein[
R; 1s H, or C;-Cs alkyl;
Re¢ 1s H;
at least one og Ry and Rp; is H; and
L, is -(Cy-Cs) alkyl-, -S(0O)y-CHz-,0or —-CHz-S(0)yu~CHaz-;

wherein u is 0, 1, or 2.

11. A compound according to claim 10, wherein

R, is C;-C¢ alkyl, (Cy-Cs) alkanoyl, (Ci1-Cs) alkoxycarbonyl,
-C({O)NH,, -C(O)NH(C;-C¢)alkyl, or -C(O)N(Cy-Cg)alkyl(Ci-
Cs)alkyl.
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wherein the phenyl group is optionally substituted
wth 1, 2, 3, or 4 groups that are independently

wCe@@doml7kyl , Cl-C6 al koxy, hal ogen, OH, NO2, PCtAS2004/013700

hal oal kyl, C-C2 5 hal oal koxy. 16. A conpound
according to claim15, wherein Rl is H Cl-C6 al kyl
or benzyl; R? is phenyl (Cl-C4) alkyl, phenyl (C1-C6)
al kaReyl & camdpary pceryearpoylclaim 10, wherein

R7§§$g 1L,fazQ! vboarhgny! phekﬁw@lf-@gfma&@fﬁqnyl :

ol'yl carbonyl, “i ndol yl car bonyl ,
mor pRoky hykyeatiompl, pepeiaiiagalcarsahyny L
Pi PRLL I hOMonyRY T ERL A ATV £ARRARYI, » 18801ylcarbonyl,
-Sog%%%%ﬁ%+££%%erefﬁy?ﬁe|cycli%xbroupsgérelop?i%ﬁgfifmy
subsbirphobthyilddrbiByl, Ripgrapinylqudepylthat are

NCo SRR PR (B s PR Sl Ppt e e

(ClwBsyesh kylle (3R3 ior JEORBS 47 oRtdompddydsabebt iRy with

to c¢laim 16, wherej 2 ' ‘ - o 5 -
(ClﬁCQ;’a%ky?qéffﬁfﬁ¥§ 985?2% %?gﬁgﬁgndegggy nRlogen, ci-Cs
(ClaChyal kgd—phahydxy - p¥i d9¥ , NHz1- WHYCaleybhlkpheny(Gi-

-di be furanyl,-, ((G1-C4),.al kyl-phenyl, indolyl- (G -

C4) é?@fz%pﬁﬂ;ﬁé‘f),al%ﬂén))gﬁ ?l}(/:f) J al kyl - benzof uranyl ,

i ndol yl, phenyl, benzofuranyl, benzim dazolyl, or 25

di benzof ur anyl , h of whi [ ti I .
cubde el pecSraisflo OB LS vhirein o

o iindependerttanl- @4 -calKopcanbany| , ifo1G6 alphphyl, or

Cl1- C6. al koxy, hal ogen, Cl-C2, .hal oal kyl -C2 .

hal GAPRBRGTURIEY L %%&1@%&?%% Cﬁ%@il%}/ ARy tuted
_(Céw@@hdal, k?vl ,3,0{4 ,phﬁg%!c gratifs S%ﬁ&reanﬁdegénaélletly C1-Cs
i ndependent sel ecte romH, benz XY, enz

hal @géﬁ?'f@i?%%nﬁé& Ky Cogligt c61~aqskéi$?¥waﬂwséénf s -
(Cloge), aliky! nuoe, N £1kED) ¥ kyle, ( €)=k 1akbkyds) a1kxET 1
WO 2004/ 099171 PCT/ US2004/ 013700 18. A nethod of
treating diabetes conprising adm nistering a

phannmcent Loabdyn ACLRRIARLE 8oDMiPf138 wherpednd of
claiml1l to a patient in need of such treatnent.

R, is benzyl, phenyl (C;-C4)alkanoyl, benzyloxycarbonyl, or -SO0-

phenyl wherein the cyclic groups are optionally
gubstituted with 1, 2, or 3 groups that are independently
halogen, C;-C, alkyl, C:-Cs alkoxy, NO, OH, NH, NH (C1-
Cs)alkyl, N(Ci-Cg)alkyl(Ci-Cg)alkyl, CF3 or OCFj3.

15. A compound according to claim 1 of the formula:

(R10)n Rzo R21 I$7

HN 0

s

wherein

Rao, and R,; are independently selected from H, benzyloxy,

benzyl, halogen, C;-Cs alkyl, OH, C;-Cs alkoxy, NO;, NHy,
NH (C;-Ce¢)alkyl, N(Cp-Cs)alkyl (C1-Cs)alkyl, NH-phenyl, N(C;-

-170-



o

5 19. A pharmaceutical conposition conprising a

conpound of claim1l and at | east one pharmaceutically
weacermbgidhe sol vent, carrier, adjuvant or excPpTAIS2004/013700

20. A conpound according to claim1l that is selected

10 fd £‘111: _ BLOUpP _g@BSL SIHMG10br -N (C;-C4 alkyl) SO,phenyl,
S-[4 4 %enz}ﬁl -benz%ﬁ%fﬁ%,3-§l)-6-%lJJ?O}Z- :

ni t m@l@rrshényhe 3PRRYINGOBRt 1 BuPBXYyRR PWohyuPsEiEyEed; Heh

or 4 groups that are independently Ci-Cg alkyl
4 82 bénzyl -1=benzof uran- 3-yl) - 3-ni t robi phenyl -4-y
I] Nhfﬁeﬁﬂ$§@W0x9éé®%©®yK¥iLﬁ@yst%uﬁb haloalkyl, Ci-Cz

S {hﬁf'g%kgﬁ zyl -1 - benzof uran- 3-yl) bi phenyl - 4-yl ] met hy
F tert utoxycarbonyl)-L-cysteine;
3 ({[4'-(2- benzyl-l-benzofuran 3-yl) bi phenyl -

| th t |
51 TR phEpimad ety U ‘éﬂf‘?b?ﬁﬂﬁﬁ?ﬁrﬁﬁ anine:
Ryhﬁnﬁthgi%&uhikyl or benzyl
| t-b ;
Rﬁﬁ%e §%§§£§§{fﬁpéﬁéxﬁeﬁE%E¥F anfo?gkgﬁ?§%yl)biphenyl-
4- )He]nmgﬂ_byy}:atbm%s]t,e|hw,21m1dazolylcarbonyl
lsif[k%_niz%_%ﬁggﬁ¥¥%ar%b rYOYl) E%Eof¥¥c2&&{‘ﬁ”y'm%o!bl@%%yl
E—(hﬂg@&bzuﬁyHGZf%oﬁ@ﬂylgﬁgbmayhmyﬁfqibbn@az ?enzyl-l-
enzaf ur - st ej ne;
o Eart 3 B b OREny s rbh SRS . 5 PRerY
|} Nelr4ihl uneophenmyd )aeeipyl hré- Oyisi@tafﬂél,y substituted w1th

S-{ 2-b [ -1-Db

o1 o 2abener] L beneatuans bl phends Sl LB Ve, o
S-{ [A'xy(12- b@r@ylalkobﬁnmzur aH- 3NyJ ) lme(kt@ncyg a4ky-t11 ey
['}- N-(phen Iacetyl st ei ne

S—{FEQ@EQY%Z 7\ 6%Er%5(§hyl)blphenyl 4-yl ] et hy

[}- N (1Hi ndol - 5 ylcarbonyl) L-cysteine; -172 WO
2004/ 099171 PCT/ US2004/ 013700
S { [ - ( 2 BERRYPRY - RGO EPaRO3C YR Ihi YveCTALP | net hy

| ks B LEAaDNi tapphepyl ) peety)dr ﬁ&ﬁielne
™ l{S[ -(2- ben;% -I-beng% E%Ln heng - 4- ILnethy
vl ) alkyl-

Q|J}s —benzofuranyl (C1-C4)alkyl- phenyl —pyrl
phenyl, -dibenzofuranyl- (C;-Cs)alkyl-phenyl, indolyl- (Ci-
C4)alkyl-phenyl, -phenyl- (C;-Cs)alkyl-benzofuranyl,
indolyl, phenyl, benzofuranyl, benzimidazolyl, or
dibenzofuranyl, each of which is optionally substituted
with 1, 2, 3, 4, or 5 groups that are independently C;-Cq
alkoxycarbonyl, C;-Cs alkyl, C;-C¢ alkoxy, halogen, Ci-C:
haloalkyl, C;-C, haloalkoxy, NHz, NH(C,;-Cg)alkyl, N(C;-
Ce)alkyl (C-C¢)alkyl, or phenyl; and

Rao, and R,; are independently selected from H, benzyloxy,
benzyl, halogen, C;-Cs alkyl, OH, C;-Cs alkoxy, NOz, NH,
NH (C;1-Cg)alkyl, or N(Ci-Cg)alkyl (C;-Cg)alkyl.
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N-[(2-nitrophenyl) acetyl]-L-cysteine;

S-{[4"-(2-benzyl -1 -benzof uran-3-yl) bi phenyl -4-yl ] net hy
woORodd/p¢141 hydr oxyphenyl ) acetyl ] - L- cyst ei ne; PCT/US2004/013700

N-acetyl -S-{[4' -(2-benzyl -I| - benzof uran- 3-yl ) bi phenyl -

- yﬁbnEtﬁyﬁétﬂanﬁi%&%@tlng diabetes comprising
S-{|4"-(2-benzyl -1 -benzof uran- 3-yl ) bi phenyl - 4- ylgnethy

admpnlﬁtﬁtnnﬁearﬁbaﬁmﬂﬂéyFysaé%y|§QQ?RSﬁhL9 ﬁ@ount °

colt\l‘ll'p%(lﬁaag]j nophenvl )acet yhlisnd [f‘n AP @2 ¥lich- PeOZGdH @
phenyl - 4-yl ] met hyl }-L-cyst ei ne;
N—(tert but oxycar bonyl )-S-{[4' - (1H i ndol - 1-yl ) bi phenyl

- 4- t A% 4 %%ﬂn@ it nd
(8 TR Ao alBh "oposition comprising & compou

of] clalml}nem@y¢q5ﬁﬂastnymp ph@ﬁ@@ﬁqu;lcally acceptable
cﬁv%“ st Lpdalodoodl SbpNeRyls el met hy 1 psul finyl) -

henyTac ani ne;
(2 benzyl - | - benzof ur an- 3-yl ) bi phenyl - 4-yl ] net hy

L BRI oo B S N R R . sr sy

fﬁdm Nhh(éruephg¢néﬁstﬂngopﬁenyl)sulfonyl] L- cyst ei ne;
S-{[4 I I th
> (L 2 benexi - bopnls e Lottt T et b
nﬁirbbéphéﬂybemzwﬂ}4N4ﬁﬂezmﬁhnauxﬁbgﬂbdnyﬁhemybyétyiﬁﬂﬁthy

S 5 S Bk P DR Rta o s reRA Ry v
NJGterN=bﬁBbﬁﬁﬁ&IHbﬁ&hM4habbeﬁyiﬁeL cystelne

7 KT engraR o) sy AL Ykt ey TR ) -

Niﬁdéf% bfe?%?653%oﬂyﬂbem;@gatanné yl ) bi phenyl - 4-yI ] met hy
enzyl ox ar bon c

N- (t3ert{ %ut‘é%y ‘B%i]y]t)be\?z %HLF?l%F%in‘IP%enyl 4-

y M InRes gig%@ﬂfﬂ@}i’)e-r}Z-Y('t}tﬁw baaykyc B ne-alahide WO

2004/ 099171 PCT/ US2004/ 013700  3-1[ 4- ({. [ 5

(beriyi (J#y) (2 PERfgh! L penzoturan-3-yl) biphenyl-4-
yllmethyl}sulfonyl) -N- (tert-butoxycarbonyl) -L-alanine;

N-benzoyl-S-{[4'- (2-benzyl-1-benzofuran-3-yl)biphenyl-4-
yl]lmethyl}-L-cysteine;
S—{[4'—(2-benzy1-1—benzofuran—3—yl)biphenyl—4-y1]methyl}—
N- (3-phenylpropanoyl) -L-cysteine;
N- (lH-benzimidazol-5-ylcarbonyl) -S-{[4'- (2-benzyl-1-
benzofuran-3-yl)biphenyl-4-yllmethyl}-L-cysteine;
s-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-yllmethyl}-
N- [ (4-fluorophenyl)acetyl] -L-cysteine;
S-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-yllmethyl}-
N- [ (3-nitrophenyl) acetyl] -L-cysteine;
S-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-yllmethyl}-
N- (phenylacetyl) -L-cysteine;
S—{[4'—(2—benzyl—l—benzofuran—3—yl)biphenyl—4-yl]methyl}—
N- (1H-indol-5-ylcarbonyl) -L-cysteine;
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yl ] acetyl }am no) benzyl ] sul fonyl }-N-(tert-but oxycarbony

[ )-D al ani ne;

w6E2044499171H- i ndol - | -yl ) bi phenyl - 4-yl ] met hyl } - NPCT/US2004/013700
(nethoxycarbonyl) L-cysteine; S { [4 -

(1H" q - k2y %*pq@Q%Ezéfﬁkinnﬁlimdbﬁphéﬂyl 4-vy1] Imethyl}-

(|sobtox car L-cyst el ne;
N- S(%Enit(QPh¢mukﬂade¢VﬂﬂprhEﬁ9¢Imﬂwl]nEthyI} N- ( nor pho

F {Xéqargoﬂ¥$2¥l “1C YR ?b@ﬁraﬂei r)J]J]phenyl 4-yllmethyl} -

S benzof ur an- 3-yl enyl - 4-
N—}él fﬁzuhybph%xnm%ﬂyédeﬁybysitﬁ%} e| nat e; nethyl
- n e 4 _
o R TRl PR YD e a0
N-3( @EAydtdkyphmhylﬂaqﬁtyﬁﬂpheﬂy¢t€hqﬂ] met hyl } - hL[(S-

?hh&fﬁgg ¥51§°f§% :%%i L ?ﬁe 'éﬁ%fgﬁis—yl)biphenyl—4—
ylonbenyuaentqystduﬂyste|ne

§/Id|) HéL;llmzng ¥r€?3h§ﬁ+zﬁ§gia 4, ) 99! 5l 511 netnya ) -
N-J-(@4me Dhbrpziodnirgracetyll bLpbesyd iy | met hyl sul fanyl) - 2

[(p r| |ne d
(t6¥i 883%%ﬁ£¥8gcé?ylﬁ'%‘?&8plgpggﬁgghI %%?zofuran—
f2yl1{> @m?ﬂgn%/lb‘l%“IE]gr)éthl‘irl)ﬂ—Lﬁeyméjnésul fonyl ) - L- al ani ne;

e e e e (i P R 21 Y bheny -4

}qgﬁkﬁhyi ut, 0xysws iyl am no- 3- (4' - di benzof uran- 4-yl -
i phen

met hanesul f I
2- t@?ttBﬁFo%?E%F¥Eﬁ%}F§Hﬂ32% X proDlonk@gﬁﬁTAHYQ ) piphenyl-

J?/l@ﬁ%ewﬂsuimml—iulaﬁaayha;- pr opionic acid; N [
benzyl oxy) carbon

(1H3 n<dd|4 < W{)bﬁ%?ﬂe‘rﬁﬂyléi{blypfﬁ%%h%/T%l]E“ect)bé/tlélsﬁéflnyl

o X S[(4 -dib b, d] f 4-
ittt ptraiondy > ({3 nerel o ren

200¢%dg91712p vEb 004 erpyiggan-3-yl) biphenyl-4-yllmethyl} -
N- (2-methyl-1,3-thiazol-4-yl)-L-cysteine;
s-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-yllmethyl}-
N- [ (4-methyl-3-nitrophenyl)sulfonyl] -L-cysteine;
s-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-yllmethyl}-
N- (methoxycarbonyl) -L-cysteine;
s-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-yllmethyl}-
N- (isobutoxycarbonyl) -L-cysteine;
s-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-ylimethyl}-
N- (morpholin-4-ylcarbonyl) -L-cysteine;
s-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-yllmethyl}-
N- [ (dimethylamino) carbonyl] -L-cysteine;
s-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-yllmethyl}-
N—[(benzyloxy)carbonyl]—L-cysteine;
N- (tert-butoxycarbonyl)-3- ({4- [ (1H-indol-1-
ylacetyl)amlno]benzyl}sulfonyl)—D—alanlne;
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N-(tert-butoxycarbonyl)-S-[(4'-di benzo[b,d]furan-4
yl bi phenyl - 4-yl) net hyl ] cyst ei ne;

woOR(d4@ve17but oxycar bonyl ) - 3-{[ (4' - di benzo[ b, d] f BCBWS4004/013700
yl bi phenyl - 4-yl ) et hyl ] sul fi nyl) al ani ne;

N(tﬁf{t[zlblﬂ{%y@lé‘ér%ﬂ)d A 32k taodibenzol b, di fur an-4-
yl bi phenyl - 4-yl) met'hyl ['sul fonyl } al ani ne;
ylma@teéwﬂ}@m%wﬁwdﬁy% }Lf@ﬂﬂﬂ N 4f Ysaitzéa ce FarheRy ) -

al¥hbighenyl - 4-yl ) net hyl ] seri ne;
N-(tert- butoxycarbonyl)-s (4' -di benzo[ b, di furan-4-

yl bisptdAy (3yi ek viaiilndivpamyl= %-yJlmethyl}-N-

r ol nol] -5- (4 -
n&k%&%ggé%&ﬁﬁiﬁfghQ%Eke g%henyl 4-yl ) pent - 4-enoi ¢ aci d;
N (tSer{tEAb atl éﬁyb@sﬁc@oﬁwm 8iphenyl venzb[ustdivfiulNan- 4

4- 2-
%Og’lﬁeg %%ﬁ@o‘é}lbonwgg%ngﬁgje 4 [[(4 _di benzo [b, d
f ur @n-{ [4- y|(bH phedyll ~14wl) ps pheoyyt 4 it Jaredihy 13 e Nd (morpholin-

yl(cg%gng#}}lxyﬁgﬁ%gqggl) O (4' -di benzo[ b, di furan-4-

onoséri ne;
N—(MEmmyBUSGXVtafhbﬁ@d@py$—Q4bedt¢ﬁuwaﬂ4&ﬂyﬂhbﬂgheﬂy1—4—

yl{l-m?f&plﬁ%l{ﬂt g%ﬁ/er)g%bonyy??sl’{TB(SAfteldlabeﬁzo[ b, di furan- 4-
yIbm&heyylS4{Y4){ﬂ24bdnhyhkm}heh2$ﬁuran 3-yl)biphenyl-4-

yl]im% g’ﬁ%% %(ﬁ%ar bgﬁ%f’%?ﬂ?ﬁ)vglr eq]zﬂo[cb,; di furan-4

N—(Eeqﬂ4buumuynmmﬁmnybﬁ)SibhényU+b@ﬂmmk&hgﬂﬁunam(ﬂ¢
Y Dbi henyl- neth&lﬁ steine; S- [ (4" -dibenzo [Db,
ni i Op PR AR RCAGFEHSTRS ot hyl] - N (3,

3- digntray - koumafmch)ﬂy%uebmpheﬁyl{z; {st18mietRigtly - g NO)
-di benzo [b, d] furan-4-

arbonyl] -S| %g
(P§FBVEﬁ§ﬁ§¥1&r%n9V' £APP] cyst ei ne:
S-[ 'l dua@mz@idaudw‘ waaBodyy] bs pheny! (14 iykhmet hyl ]
imno) nethyl] -S [ (4" -dibenzo

Yl%lpﬁfnﬂur%ryjiﬂ menyhE{FLéh%nWS?FW%'rret hyl ] cyst ei ne;

3-(4'-Dibenzofuran-4-yl-biphenyl-4-ylmethylsulfanyl)-2-
[ (pyridine-3-carbonyl) -amino] -propionic acid;

N- (tert-butoxycarbonyl) -3-{ [ (4'-dibenzo[b,d] furan-4-
ylbiphenyl-4-yl)methyl] sulfonyl}-L-alanine;

2-tert-Butoxycarbonylamino-4- (4'-dibenzofuran-4-yl-
biphenyl-4-ylsulfanyl) -butyric acid;

2-tert-Butoxycarbonylamino-3-(4'-dibenzofuran-4-yl-
biphenyl-4-ylmethanesulfonyl) -propionic acid;

2-tert-Butoxycarbonylamino-3- (4'-dibenzofuran-4-yl-
biphenyl-4-ylmethylsulfanyl) -propionic acid;

N- [ (benzyloxy) carbonyl] -S-{[4'-(1H-indol-1-yl)biphenyl-4-
yllmethyl}-L-cysteine;

N- (tert-butoxycarbonyl)-S-[(4'-dibenzo [b,d] furan-4-
ylbiphenyl-4-yl)methyl] -L-cysteine;
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-175 WD 2004/ 099171 PCT/ US2004/ 013700
N-{(Z)-[(tert-butoxycarbonyl)amno][(tert

wouro@wgeidi bonyl )i m no] net hyl }-S-[ (4' - di benzo[ bpdTfuse@n13700
4- vyl bi phenyl -4-yl ) et hyl ] cyst ei ne;

N banzméxtsbh(:éx @lam;ﬂ[ b,<d] [f yr aaiﬂeﬂw[whﬁrﬂﬂraﬁ 4-
{I%cystelne [ (2- { [ (4" -dibenzo [b, d]

BY H@ﬁﬁpﬂjcys eine;
yl ) 'N‘JId%)élrktbhe}axi/c&%&gﬁ)’)e%h){'[)(@m@%&?icb@“d]}fﬁ?caﬁohC
acid; 4- % gw}arboxl_/L [[
Y4 rhiepEh 2 & Vit WA DY I BU finy &ﬁh@ﬁwq - 4-yl] nethyl]
t hi qj- e;felﬂl Luaak KRN ]{[ QGD&% za&ﬂbQ:dﬁu?P]rEP%l

dlbenzo uran be|? eny -4-yl) methy
yldrhenyto eYiJZ)th)Ws]tSéhlﬁényl alanine;

N ( %—%&%&ebsazeyyaax%&{ - Q%@ZO&&%&%M@%@%Q' phen

- 4-yl) et hyl Jcystel
yléqlmﬁamlﬂ yY bi rpﬂtéryw]suyny, met hyl ] - N-

fl ugy. qg%gl%glmﬁ% if%z%ﬂb%iyﬁ 5Lhﬁ|4] dl%éﬁ%gﬁoq rdh s
Ylbhmhﬁhuér@bﬁh&&gﬁ@&%ﬁ@?elne S- [ (4" -dibenzo [b,
d]fu&%ﬁt g%?%%%%%ﬁéé% gg?2%$lnéi*i_Y%" - di benzo
dl@@nzqﬁbf@}ﬁwmanjﬂ4ylphghyhyﬂ ¥+jlrpﬁﬂpﬂﬂ-enbhc[£c1d
R S o
ylpzphbhubfe iﬂXHdmddysmemnethyl)benzoyl]cystelne S
s lb)eBFBiﬂz%]] firan-
4- d']lbﬁphanyﬂ—gl-l}bll)mmlfy)hyéﬂi pl}ametdyddic; N
N RGBT beitz of b ASAEHA S B Bhichy - 4
ylbiphnel hyitopsiheiseeinS; [ (4" -dibenzo [b, d]
(11 BB bree TP e ACST O} (g midl, absupaas-
ylbdbbenz0-4 byl )dysteran; 4-yl bi phenyl -4-yl) methyl] -N- [
-N—(tert—butoxycarbonyl)—3—{[(4’—dibenzo[b,d]furan—4—
ylbiphenyl-4-yl)methyllthio}valine;
N- (tert-butoxycarbonyl) -3-{[(4'-dibenzo [b,d] furan-4-
ylbiphenyl-4-yl)methyl]lthio}valine;
N- (tert-butoxycarbonyl)-S-[(4'-dibenzo [b,d] furan-4-
ylbiphenyl-4-yl)methyll]l cysteine;
S-[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-yl)methyl] -N-
(3,3-dimethylbutanoyl) cysteine;
N- [ (tert-butylamino) carbonyl] -S- [(4'-dibenzo [b,d] furan-4-
ylbiphenyl-4-yl)methyl] cysteine;
S-[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-
yl)methyl] cysteine;
N- [amino (imino)methyl] ~-S-[(4'-dibenzo [b,d] furan-4-
ylbiphenyl-4-yl)methyl]l cysteine;
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fl uorophenyl) acetyl]cysteine; -176 WO 2004/ 099171
PCT/ US2004/ 013700
woORp(bosioet yl - 5- hydr oxypyrrol i di n- 3-yl) car bonyPCT&5p(04/013700
di benzo[ b, d] fur an- 4-yl bi phenyl - 4-yl ) met hyl ] cyst ei ne;
N- [ (b= facst-yil( I@)é&l’:obuﬂcb c?aﬂﬁoh@al) Qﬁmﬁbi f&él(tf"—
di benzo[ b, d] f ur an- hen ) met ] cyst ei ne;
bR AL GRS %br[lbn@]wqﬂha@ 45yl 6’# ph‘i’rﬁﬁn éq)ﬂr}épﬁyn}m

][k{l hengi ety md dhPVraz@leiday! ) carbonyl ] cyst ei ne;
Y g - di b}gﬁ]zo [t?l g furan- 4-yl bi phenyl -

yI ) ﬁPé’cbrW{Z]Oﬂfﬁl §F L1104 bt irparst by £ 5%%144:3@@51@[@@0%

yvB&thyl] cysteine;
2- tert But oxycar bonyl am no- 3- (4' - di benzof uran-4-yl -

bi periyl (23- >£I<§ur¢im2)oﬁw|d.f@ﬁa@ éci’bblphenyl 4-
y el 1 Puh 03 Y CA DO HEcG1 Baftns 1368081 %! 590,

f 1 uor 0- bi phenyl - 4-yl hyl's any pro nlc acl d;
2-t et L[B&réﬁyngho%ry[ [aﬁﬁ 'er—‘lSdFLhe(lZfOBAmrphlériw 1pybiipheiyl] -

* 23/1? Wbélt}lyggﬁ%% ura g)éﬂlneﬂ Qﬁ %ﬁzg?ﬂeqnleztoﬁﬁl gGtfanyl)-2
- (FBlrii4f' -dobenee Eh/,ld]b?erxztyu any hb} plpempl -Gniyd. ) aettly 1 B-N- (4 -
nl(t%o'ﬁ%ﬁ%}%r %%any ISe’ , 1''] terphenyl-4""

-yl et
2- té?t(AbuV@nybamMnly)l—aﬁm [Ne- pddpenno b adiftiran-4-ylbiphenyl-
[ cronylamn03(2 methoxy [1, 1' ; 4'

N %—J])ﬁ‘eEhﬁy (g?ytealrp ‘vl met hyl sul fanyl ) -propionic acid;
2 t@rt[(But—dxyemd»tm,)d]a‘mmn—S vibiphdrerizat-ilopeenydt yi- (4-

I t hyl sul fanyl) - propi oni c aci d;
flﬁlo OEFX O¥l cm%c é‘?yl am no- 3-[ 4- (6-di benzof ur an- 4- yl -

pyrﬁdﬂﬂ43 yhbeb@mmmkﬂu%haﬁyh}ylﬁimhéﬂy]}4aQHdmethyl] -N-
§%E§ut carﬁg Em no- 3- [ 4- ( 2- di benzof ur an- 4-yl
t’ﬁl 351 %r?%%/ 3?:{@ BEERYI1 ] - propi oni ¢ aci d;
2- tesr-t[(Eutaxy@zawmxd]&ma 3- ;{zﬂbigﬁ:éiiykleazgﬁl)lﬁlaeh§11ylmﬁ
ngt Fn\é f%rl i n-2- - benz%el sul fanyl ] -propi oni c aci d;
2 Ay 8l ISPhSFlﬁl {4' - di benzof uran-4-yl -
bi plsenyk- 4aybenyg Miid1¥ueadchdylbiphenyl-4-y1) )methyl] -N- [2-
2-tert- F% ut ox carbon¥ll am no-4-(4' -di benzof uan- 4 ¥
fluoro-4- (trifXIuoromet yl)benzoyl]cystelne,
S-[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-yl)methyl] -N-[2-
fluoro-5- (trifluoromethyl)benzoyl] cysteine;
S-[(4'-dibenzo [b,d] furan-4-ylbiphenyl-4-yl)methyl] -N- (4-
methoxybenzoyl) cysteine;
S-1(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-yl)methyl] -N-
(pyridin-3-ylcarbonyl) cysteine;
N-phenylglycyl-S-[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-
yl)methyl] cysteine;
S-[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-yl)methyl] -N-{ [3-
(trifluoromethyl)phenyllacetyl}cysteine;
S-[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-yl)methyl] -N- [ (4-
fluorophenyl)acetyl] cysteine;
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bi phenyl - 4-yl sul fanyl ) -butryic acid;

2-tert-Butoxycarbonyl am no-4-(4'-di benzof uan- 4-yl
woipdamayi7i 4- yl sul fanyl )-butryic acid net hyl esper/us2004/613700

WD 2004/ 099171 PCT/ US2004/ 013700

2-tert-Bu a4l L

R A e S e
didenept b Bal bx:;amf‘lbo’liyhahﬁml 54 (ot )it 2 Ve Eaind: v -

bi p c -a-

2- tgfﬂ(é %8 g@ﬁ%ﬂg%ﬂgﬁﬁhg gg(carbo éHzofJ#an 4-yl -
dﬂmemhemb4dyfgréh1ﬂﬁﬁmbnphenatf@ netpdhyddcgsteine;

2t Bt Oy eRrbond A ng- o o1 AR YA TRetfd -

oi € "aci
2—Eedﬁméhhy&amﬁﬁﬁymawbaﬁﬁﬁglscérbonyﬂhawzcémnam 4-yl -

blp e Ian0|c a
glr A (éu%{ yga(? HOMAR %g-g%??ﬂ'" L ORI At - yl -
ylbmahaywtzyic)}ﬂeﬁmgeanyn al'ﬁztrtty]l sdestebutanoic acid;
%|L%£%e£% gy¥§%%$o g@ﬁ&p §4 4d|£qﬁ§%% u%gn44y
blgzhte%_w Buymﬁypﬁﬁ@cnybaﬁpmenﬁe (ekt+aki benzof ur an- 4-yl -
|p en-4-y anoi c .ac
P G et By RR oo -7 244 i bR AR Sy -2 -
fﬂwo&ﬁeﬁlﬁhaﬁQI{K4¥3Mé&hglaﬁlﬂaﬁ&ﬂfﬁﬁrdﬁib@ﬁc acid;
2-tert- Butoxgcarbon | am noQ- 3 g4 dlbenzof ran-

4-
blpﬁéﬁeﬁtyﬁy qy%g@g 6-diphenyl- pyrlmldln—

2%;1t)%ten591@esy§aa{ﬁqnﬁx@meﬁlé &A:del benzof uran- 4-yl -
bi p [ sul fanyl) propan0|c ac

2- tért 4Bu oR§RAP HHRR AmYroP sp}(lﬂnﬂd*‘foe‘«filf@rt@af&ﬁu&f@w1> -2-
4bltm%muéra&1§m;1amén)zy%ﬁmaapllgr@gs:ldiurzetaaxa ester;

2-tert-But oxycar bon Ian1no- - di benzof ur an- 4- yI-
blpﬁ€d24A9P§ﬂlf§hy4{fbpé ﬁgpgp%%mxﬂ 4" -ylmethylsulfanyl) -

Zée&%r EugHJ:f&(é/ﬂ%’erl%l%mFQo &rﬂlc dienzof uran-4-yl -
hen- 4-yl met hyl'sul f anyT) |nethylpropan0|c aci d;
EXaﬁpﬁgrtiggtoxycarbonylamlno 3 (2-methoxy-

[1,1';4',1'']terphenyl-4''-ylmethylsulfanyl) -propionic acid;
2-tert-Butoxycarbonylamino-3- (4'-dibenzothiophen-4-yl-
biphenyl-4-ylmethylsulfanyl) -propionic acid;
2-tert-Butoxycarbonylamino-3-[4- (6-dibenzofuran-4-yl-
pyridin-3-yl) -benzylsulfanyl] -propionic acid;
2-tert-Butoxycarbonylamino-3-[4- (2-dibenzofuran-4-yl-
thiazol-5-yl) -benzylsulfanyl] -propionic acid;
2-tert-Butoxycarbonylamino-3- [4- (5-dibenzofuran-4-yl-6-
methyl-pyridin-2-yl) -benzylsulfanyl] -propionic acid;
2-tert-Butoxycarbonylamino-4- (4’ -dibenzofuran-4-y1-
biphenyl-4-yvloxy)butryic acid;
2-tert-Butoxycarbonylamino-4- (4’ -dibenzofuan-4-yl-
biphenyl-4-ylsulfanyl) -butryic acid;
2-tert-Butoxycarbonylamino-4- (4’ -dibenzofuan-4-yl-

biphenyl-4-ylsulfanyl)-butryic acid methyl ester
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2-tert-But oxycarbonyl am no- 3-(4' - di benzof uran- 4-yl -

bi phen-4-yl et hyl sul fanyl ) - 3, 3-di net hyl propanoi ¢ aci d
woRblayv17est er ; PCT/US2004/013700

2-tert-But oxycarbonyl am no- 3- (4" - di benzof uran- 4-yl -

bi phepe4rYERES Do dH,ARAIALC 4 Ak A 3 1Pl MRan -4 -v1-
2004/ 099171 PCT/ UsS2004/ 013700

bipheayt = Buf BYAfRYGny PaieC REW - di benzof ur an- 4- |
bi p@e@é%tyﬁlggégé%ﬁmaeosc w&a&tz%»fhrsﬁt@r 1-

2- But oxycar bonyl am no-3- (4" - di benzof uran-4-yl - bi phen- 4
biphynnéthy]rﬁqgeqﬁamgaﬁoaéléC|d

%n%iél.l:’t&g% ))fﬁa%rg; g,}fgﬁﬁhengt oyl - ‘{ﬁqae?‘nzé](fugbﬂxébﬂ, ol a

ur an euti cal
bl@@eepﬁablkrinﬁqn;aﬂmapeeﬁld mqnnyl ester

2-tert-Butoxycarbonylamino-5- (4’ -dibenzofuran-4-yl-
biphen-4-yl)-5-pentenoic acid
2—tert—Butoxycarbonylaminq—S—(4’—dibenzofuran—4—y1—
biphen-4-y1l) -pentanoic acid |
2-tert-Butoxycarbonylamino-5- (4’ -dibenzofuran-4-yl-
biphen-4-yl) -pentanoic acid methyl ester;
2-tert-Butoxycarbonylamino-5- (4’ -dibenzofuran-4-yl-
biphen-4-yl) -pentanoic acid;
2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-y1-
biphen-4-y1l) -propancic acid;
2-tert-Butoxycarbonylamino-3-~ (4’ -dibenzofuran-4-yl-
biphen-4-yl) -propanoic acid methyl ester;
2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-
biphen-4-yl) -propancic acid;
2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-
biphen-4-ylgulfanyl) -propanoic acid;
2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-
biphen-4-ylgulfanyl) -propanoic acid methyl ester;
2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-
biphen-4-ylsulfanyl) -propanoic acid;
2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-
biphen-4-ylmethylsulfanyl) -3, 3-dimethylpropancic acid; Example
126
2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-
biphen-4-ylmethylsulfanyl) -3, 3-dimethylpropancic acid methyl
ester;
2-tert-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-

biphen-4-ylmethoxy)propanoic acid;
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2-tert-Butoxycarbonylamino-3-(4'-dibenzofuran-4-yl-
biphen-4-ylmethyloxy) -propanoic acid methyl ester;

2-Butoxycarbonylamino-3- (4’ -dibenzofuran-4-yl-biphen-4-
ylmethyloxy) ~propanoic acid;

2-Benzyl-3-[4-(4,4,5,5-tetramethyl- (1,3, 2] -dioxaborolan-
2-yl)phenyl] -benzofuran;

and pharmaceutically acceptable salts thereof,
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