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WD 2004/ 099170 PCT/ US2004/ 013701 Phenyl Substituted

Car boxylic Aci ds CROSS REFERENCE TO RELATED
WORRISIOGNTO ONS Thi s application clainms priorityPETMs2004/013701

U.S. Provisional Application Serial Nunber

60/ 466, 868, phbsgs ANdriiheed08drpo 1 aliilss

i ncorporated herein by reference in’its entirety.
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i nvention rerates SubsStitu xylic 10
aci dshahPRRYicadpeon fJE%JdFEF PHerdGyhfsghpgdundFacvie iapal
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such abnormalities as obesity, dyslipidem a,
whi pler Edalgificaiosa ted hyperire dsi ALt emes | in ridsi snaheety.
and |l eading to heart disease and diabetes), obesity,
di abetes, i mmnol ogi cal di sease, 15 bl eedi ng di sorders
and/ or cancer. MASKGHBRID PEalTHy, INYENTIENat es t o such

Fggﬂgqﬂpq§ltq%keﬁggoﬁapable of inhibiting Protein
_TYTTEﬁ7ﬂ?j§ﬂmsphafaSE

(PTPs), in particular Protein
tyrd%h&u;qﬁﬁm§phatasbaﬂ¢$(déTPhQBylmﬂmhﬂtmunugdnegaboxﬁlic
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lnhehékﬂnﬂaamemttOThssnimvenﬁ]dnoneiatrmgtaf &uchass of

| t r.b I ds that
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hppemmﬁnsﬂqnmximselphos¢ﬁmuummes ané Eeidﬂh@&tkaﬂbbytoﬁlsease
t L1 ul

ep 035%2¥§|a€§r éﬁ%g??%?@ eggvgﬁZ%%EibglcgbaﬁﬁgFﬁsﬁf
ble@mdng(ﬂgsqua¢338ﬁd/oﬁIaaﬂbber Bbral spediFAtal19¢i enece

2 3:40 Pr ot t 30 1B .

95 08k Bt Mige! e 30, PSR 2250 o

Pﬁbtéfnrtyﬁﬂﬁlmb pﬁo@pﬁéﬁﬁﬁbslﬂPabﬁndaﬂﬁ @RS ak-NProtein

varlous ssues (Charb nea et al 1989, Proc.,
Ry e R

oRegloPtins1diih- and leptin signaling pathway and improves

insulin-sensitivity.

Description of the Related Art

This invention relates to a class of heterocycle
substituted carboxylic acids that are inhibitors of various
PTPs, in particular PTP-1RB.

Protein tyrosine phosphatases are a large family of
transmembrane or intracellular enzymes that dephosphorylate
substrates involved in a variety of regulatory processes
(Fischer et al., 1991, Science 253:401-406). Protein tyrosine
phosphatase-1B (PTP-1B) is an approximately 50 kd
intracellular protein, which is present in abundant amounts in
various human tigsues (Charbonneau et al., 1989, Proc. Natl.
Acad. Sci. USA 86:5252-5256; Goldstein, 1993, Receﬁtor 3:1-
15) .



10

15

20

25

30

15). -1 WD 2004/099170 PCT/ US2004/ 013701 Determ ning

whi ch proteins are substrates of PTP-1B has been of
woaonstioder7abl e i nterest. One substrate whi ch hascamsumedi3701

especial interest is the insulin receptor. The binding

of pdsdifitg WhSch §SRMAhs 888! §8bddlates of PTP-1B has
aut ophosphorylati on of the 5 domain. This causes

baer i ¥fatqew iderahee i HataLastr cPBPt BEPS tALSs v Cki Ragearoused

MBéé!bﬂ”ﬂﬁﬂ@%%%X'§£e§héfB%§G§Ehoyécé§%%%"%hef%gﬁeiﬂé of
substrate (IRS) proteins that propagate the insulin

igpghi ity ieve HECEREPharesddis iR ealnt el ammdicaydation of the

dbrﬂéﬂll' ”rrﬁs \é@tﬁgegsa&ﬂ}a%g_'o%%feéﬂéﬂés 1]195 %@le%tgf
1996, etes 45:1379-1385 Se st udi ed

tyh@s e é‘thﬂ?ﬁ@hl phogh RﬂmspBoamélatﬁ% s tamiougc épewkin n

%%%oor FRRIY  GPOS o) ga?[ %%%1%@1{1%% . o&%glart%n%flgrﬂ?&llln

fusion protein poi nt
shograt iren gventhéuPiRer IBwstabyni to durdiare Anshdughs

v%%%éﬂé“ﬂﬁ§¥08¥€%93%£fVgESt'“ s 15 fusion protein was

e Tnsulin receptor, as denonstrated
by |$$ekﬁudt|ay t olpe@cipiebatest he: 138 1L3IBS r(éCeplnt)

or rati on nd .fr who
Sf:w%rec? aet e%qaér?:él\%gﬁdlg ro%rm%?gl ?% %x%r%éesﬁns(&?ﬁn rege tor in
leﬂ@ptSﬁelyZQOAhancmﬁdzﬂ glut89bjiode ﬁﬂﬂﬁansﬁbEHBe (GST)

270: 2050 2050 t | oadi n to i nt.roduce
1ﬁ$5n1é)neﬁirapgz i qg%ﬁﬁggdbes |$ﬁ%ﬁk UtReEoy 1n the PTP-
lBe¢&ﬁaﬂﬁtﬂbebb&alﬂhEAIHHEMQMCeaﬁél?hﬁcéﬂﬁy‘hmﬁytnne ttiels

cells r%aylte |ncrea e of 42% an

PRSP &Y, WF‘ﬁ ?ﬁﬂ;%ﬁon nﬁ?a?%%l PR Fﬁ&%?%oﬁhoas
daﬁom&uxﬁﬁmmtbgyuﬂgsamiﬂlﬁy t&lpﬁéégﬁﬁﬁaﬂﬁtqhe Lasul in

r t or t r t n n I Nnsulin rec tor
T EoT Py LT oe T BRoP LR TEr Gh Gnfe PuRadpLe
c@l? Batht20dkeldedrespeaddivel ¥xpréfsife the insulin

ant i body-| oaded cells. The anti body-|oaded cells al so
TSHONEY a 57% i ncrease in insulin stinmulated insulin

recen@d et al., 1995, J. Biol. Chem. 270:20503-20508 used
osmotic loading to introduce PTP-1B neutralizing antibodies
into rat KRC-7 hepatoma cells. The presence of the antibody in
the cells resulted in an increase of 42% and 38%,
respectively, in insgulin stimulated DNA synthesis and
phosphatidyinositol 3' kinase activity. Insulin receptor
autophosphorylation and insulin receptor substrate-1 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-1BR 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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30 kinase activity toward exogenous peptide
substrates. Kennedy et al., 1999, Science 283:

wa3dod/0vd48 showed that protein tyrosine phospharase04/013701
PTP-1B is a negative regulator of the insulin

dshpeedd ngm&thh@?yseawd&&aitﬂv@gvbhat aéphibitors ebriyhis
enzynme are beneficial in the treatnent of T{g; 2 -2 WO
P50637 D IFL 2O PETRUS IR FEFPEEUCH aBerSieMiibeR appear s

steuthvel Vercx def egt thd As@an ¥ec9159&§8§t§é1ﬂ'.n35|. ia.
S|gnal transduction rather than a structural defect
OLRE#Re ithsi-i ForEeBptdr §t derfy, (3: Rrillgref SkyMapyhal and

cGakVeyre RedRerdentY, r D. (1Brdgh! 9nee H1u Mt thaihaRdne &
R Freidenberg, G R (1988).) Cellular nechani sns of

ipAgld B resdsitonanc éni rOmURSURS B PAPeepeid el fYPETYES | 1)
dgé@@@éﬁs' (A(ITA.nh :]Me&/F,d85 :855:up§li,pp!5A, 5@6—%.170%' hrﬁngH

that inproved insulin sensitivity wou have severa

igpvarrdgerulinesens fel titonaloul Rehapy sfveayadDRKVshhgges

oPULfonyd urieasy WAL e, QA Rgly ﬁgkrgélﬁlefdngﬂ%clegs, which
resi stance but i nstead corrpensat e I NCr easli ng

dpnset il lsodesel opsuRbyatesdistahce 2008, inkteBidolcomphesate by

igz?é%g@ng_@ggﬁﬁgﬁfgecf%§%§%q that PTP 1B is involved in

regul ating platel et aggregation. Hence, inhibition of
PTP RBadaretbelpriadpet el tBdols5 Ahee 28 eff)ectt06A3-32)

Roiet iR 8 s S T S e i IR s )
ad@redl)ishowddnthat i HHERons ot PURt 1B aldry bengdredicted to
-Rch e b s BET S8 B Ly
dP¥éagene produces a phenotype with inpaired inmmune

663 5] FinGl. SFnii b s PP TR A b Pl el | 40
50b sindwedl tthB€ PTPPERC seduhiat eralhynend esponsenal ly hasry
oAhSBPooR Somoat alGA, Lok PTLEIE o g, nEBALXC .o e
PTP. A knockout of the TC PTP gene produces a phenotype with
impaired immune function. (You-Ten et al., 1997, J. Exp. Med.
186(5), 683-93). Hence, inhibitors of PTP 1B can be predict
to inhibit TC PTP and modulate immune response.

It has also been demonstrated that PT-P1B 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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Mol Cel | . . Endocri nol ogy, 195:109-118, 2002). PTP-1B

deficient mce show enhanced potency for exogenous
woepi4imot’o suppress food intake (Cheng, et al PCT/US2004/013701

Devel opnental Cell 2:497-503, 2002). Thus, inhibitors

of PTRdd¥aegmamhibheobensf iraipal, 30qeffepisofs bepbirn-1s

on food i take body wei ght ul ation and

IhePabbt ST i AEFoPREF it ﬁ%g%laﬁa Peptisttiasi shaptty.

syﬁdt&m@uﬁl$3¢E3ZV@hgﬁgﬂéanlFQmB§$bﬂ§% &&k37@b1erance,
apgerefore inhibitors of PTPs, and in itors of

PLR B TR DEMS dOFHEIn FR LMY hnc%?ﬁlr%}q% Ag 8eed

théﬁé&f NG Ydpounsy NEFONER X, uE¥Pe1 21 4li Bheliesg b
nErOV|ng gl ucose tol erance and in inprovin |nsuI|n
csa

£p}iAg ;th%rpgﬁ"?em?%la}trﬁ%ééaesS?ﬁer%fh aguélke treatment

cEOBRANES RN RlesBndsef e 'cﬂs%&@é&' NOmPino1GRALEE! |1 ng
ot her PTP nedi at ed di seases, such as the tréatnment of

dE SRERPTS ndiresdagenerat sakdidivesssear dinandsitsgi cahd the
16i.sorders, bl eeding and cardi ovascul ar di sorders, and
the like. 10 -4 WD 2004/ 099170 PCT/US2004/ 013701
SUMVARY OF THE I NVENTION In a broad aspect, the

i nventi on enconpasses the conpounds of formula (A
shown bel ow, pharmaceutical 5 conpositions containing
t he conpounds and net hods enpl oyi ng such conpounds or
conpositions in the treatnent of diabetes and/or
cancer. The invention providesconpounds of fornula A
Z QR0 R21 L3 A L2~ OR L5
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R23 R22 10 (A) and pharnaceutically acceptable salts
thereof, wherein, Rl is H, Cl-C6 al kyl, phenyl

wOQCl0408)17al Kyl , or C2-C6 al kenyl; L2 is a bon#CoDms2004/013701

(O NR10-, -N(R1O0) C (O -, - (Cl-C4) alkyl N (R10) C

(O -, -C (O N(MD)-(CLC@ al kyl-, -N(R10)C(O -

(A 15 ¢4) al kyl - Cl-c4) alkyl-C (O N (RLO) -,

0 (Cl-CB) alkyl 8 RY @P1TH&\@_MLEB; L3 is

absent ,a aaxbﬁ@aspeegl 49 idhAeyiki6h, en&mﬂa@%‘e@):h@' kyl,

- (C1-4) al kyl - alken | - phenyl -; L5 is a_bond,
CO@O%@&S @af) féarwlla (%P“@sioeépwwp@ma@%faﬂ« ( R9)
comf;@:tﬁ:gls(:@on%laliﬁhﬁ tkN(%%)m Ghab Gnfhle@de empio ng

(Ci-CA) alkyl C (O N (c1042 al Kyl - 218364
SEFRyFIp ex( e)vmposettlm@@) ingFRe| reatm(epm of &3bepys
aag g{ cand¥R9) - (Cl-C6) al kyl- wherein -(Cl-C6)

yl- is optionally substituted with phenyl, -

(c1 Cale al RY$IN(GRO provi @es @ppandy of fsmlxrzarega- -, 25

-S02N (R9) - (C1-C4) alkyl-, -N (R9) S02- (C1-C4)

al kyl -, -N(R9)802- &\) alkxl- -N(R9) C (O -,

-C(O - (C1-&») &k €@4) al kyl -, or -

(Cl-C4) alkyl-S (Ct vthe in R9 and RI10

are independently is H Cl- gﬁ? -C6 30

al koxycar bonyl, -S02-aryl, ;goaryla kyl ,

aryl al kyl , wherein t he aryI or h&teroaryl groups are

-5 WD 2004/ 099170 PCT/USZOO4A913701 optionally

substituted wth 1, 2, or 4 groups that are
apd delpramsuty cet 12:4%?%3}461101@18 Eal ‘k]%ﬁ(]iﬁOf hahegehn OH
R{\Q?s HNH%1 &i"'a(lﬁ%i%h&hﬁy Cy- cHa(l%JLOGM' &%2 f(Qilkéﬁ)l

, hal oal k or hal oal

XY,
Lrezlss @r @opﬁdeﬁen%wwoser%ﬂ?ed G Ioé)m' H‘ (Ca‘rcy alkoky,
aryl@iy ¢ (vl ogeno) Rlkyh - (e, fhkexy., N&r ) co) -(c-

Cs)alkyl-, -(C1-C4)alkyl-C(O)N(Ryp)~, -0-(Cy-Cg¢)alkyl-, or -
(Cl-C5) alkyl~0—;
L, is absent, a bond, -(Ci1-C;)alkyl-0-, -0-(Cy-Cs)alkyl, -(C1-Cs)

alkyl-, -alkenyl-, -phenyl-;

Ls is a bond, -0-(Ci~Cs)alkyl-, -(C1-C¢)alkyl-0O-, -C(O)N(Rg) - (Cyi-
Cs) alkyl-, -N(Ry)C(O)-(C1-C4) alkyl-, -{C1-C4) alkyl-
C(O)N(Rg) - (C1-C4) alkyl-, -(C1-Cs) alkyl-N(Rg)C(O)~ (C1-C4)
alkyl-, -N(Rg)-{(Ci-C¢) alkyl-, -N(Rg)-(Ci;-C¢) alkyl-
wherein - (C;-Cs) alkyl- is optionally substituted with
phenyl, -(C;-C4) alkyl-N(Rg)-(Ci-Cq) alkyl-, -SO;N(Rg) -
~80,N (Rg) - (C1-Cy¢) alkyl-, -N(Rg)S0;-(Ci-Cy)alkyl-, -N(Rg)SO0,-

; =(C1-Cq) alkyl-, -N(Ro)C(O)-, -C(O)-(C1-C4) alkyl-, -S-
(C1-Cy) alkyl-, or -(C3-Cy) alkyl-S-(C1-C4) alkyl-,
wherein

Re and Riq are independently is H, Ci1-Cs alkyl, C1-Ce
alkoxycarbonyl, -80;-aryl, hetercarylalkyl,

arylalkyl, wherein the aryl or heteroaryl groups are
5.
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NH2, CN, NH (Cl1-C6) alkyl, N (Ci1-C6) al kyl (Cl-C6)
al kyl, NHaryl, NHC (O - (Ci1-C4) alkyl-aryl, N

wOCl40491abkyl ) C (O - (Cl-C4) alkyl-aryl, N eCLAS4)04/013701

al kyl -aryl, -NHSO02-aryl, -N (O 10 C4al kyl ) SQaryl ,
wher ei n tbﬁtﬂﬁr}éll@r Qupstst@pdd analn ¥, subs}idmtediwiubb
1, 2, 3, ups that are i ndependentl Cl-Co
al kyl, cit ]&%t aﬁ%gfdeﬁa{%% Y &y Cakyt haFBaCF‘*k&?IlkOXY'
hal oaI Koxyalddn Aou, Ngoj S mirzyINH r@t_@gp@jwl N (Cy-

heterocycléalkyl each of 5 which is optlonally
subst i t ut ed A (¢:-G) agkyl d}a&?ﬁékytlhawa}?%loalkoxy,

rRidydepenaent layna hal %@nm&‘ép&ﬁieaitw se@éc@d aéﬂ&%)ﬂ;

Cl-c4 haI oal kyl , Cl-C4 hal oal koxy,
(CL-TBJ- ey, 25y Ity B8)LogrRy | a%bilcéaH a|a+'é1iPXYQ §Q,
H  afyl,, CNanhtc@ h@%ml:ylafw (c, =@ ¥hxP a6Yo,) alkyl, NH-aryl,
-aryl -al kyl - ){ -aryl -heteroaryl,
&l

- ar yfH @)ér(@ey%‘i)o ﬂéw aryhetl\b(ﬁga?malkyl C(0) - (C1-C4)
- het grigar-al Kyl cargy) al}%?l At eraayel qﬁlyﬁyl ~NRer ei n

the af orenenti oned cyclic %oups are optl onal 'y
substidiédSiatyly, whergin £heppryl growpsis ratisnelly
i nde@%&q@d%dabqkeﬁyfarzboayl CarC§ gallcmﬂs t%étC;rQG

al koxy, hal ogen, hal oal Kyl ha oal koxy,
phenwdeqﬂﬁléiﬁ)mltl(f@}@)al]k}y]l,- Ci0Fs rﬂi@t%@xyalom,r dith NO,

R6 ang RR41ane hggggﬁgggntly H, C1-C6 al kyl, aryl
(Cl-C6) a Ik%rl C2- C6 al’kanoyl, aryl C2- C6 al kanoyl

ti;e - mm%aﬁy@avbonlsﬁater@rryll CheOsratkaobapdyBonghch of

net &RoAnY HeAERENM 1 NPLERARI KL 30y
het er ocycl oaIOEyFCaarﬂbi;}}riyﬁ%:b -8{ 6?§|\Yﬁ‘2th X (ZO) oKlH3 groups
(Cl- t@ea)t @lneyﬂndep@c@@tw,( ©2168%nal %yICs(@lk}GG) Cat Ry lalkoxy,

or - \ﬁgg nAgh .G, group re

opt i onafl y suak;L tbédé‘*vmﬁ?}]g%ﬁlc%y’&lq% SNI% "grouEs Gengtkrt

ar e ¢mdegendenrtikylial agealkgls C4 al kyl, Cl1-C4 -6 WO

02 4%0 0 PCT/US2004/ 013701, al koxy, H, NH: i

N‘E? )?Lal ﬁ’y ](Q”éf FLaMK |afﬁoé§)‘/ﬂ|’ky??w’ﬂkyl

halaabwyl—@myhaheaétmaqyl aHdryl -heterocycloalkyl,
-heteroaryl, -heterocaryl-alkyl-aryl, or
-heterocycloalkyl, wherein the aforementioned cyclic
groups are optionally substituted with 1, 2, 3, 4, or 5
groups that are independently alkoxycarbonyl, Ci;-Cs alkyl,
C:1-C¢ alkoxy, halogen, haloalkyl, haloalkoxy, NRgR7,
phenyl, phenyl- (C;-C¢)alkyl-, or phenyloxy-; wherein

Rs and R; are independently H, Ci1-Cs alkyl, aryl(Ci-Cs)alkyl, C,-

Cs alkanoyl, aryl C;-C¢ alkanoyl, C;-Cs alkoxycarbonyl,
aryl C;-C¢ alkoxycarbonyl, heteroarylcarbonyl, heterocaryl,
heterocycloalkylcarbonyl, -C(O)NH,, -C(O)NH(C;-Cs)alkyl, -
C(O)N(C1~Cg)alkyl (Ci-C¢)alkyl, or -SO,-aryl, wherein the
cyclic groups are optionally substituted with 1, 2, 3, or

4 groups that are independently halogen, C;-Cs alkyl, C;-C,
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Zis absent, H -NHC (O aryl, -N (Cl-C4 alkyl) C (O
aryl, or aryl 5 (phenyl), wherein the aryl groups are

wopbti4maal7by substituted with 1, 2, 3, 4, or 5 gComs004/013701
that are independently Cl1-C6 al kyl, Cl-C6 al koxy,

hal agedxy, haboal dey! v alm@ddgow,amleO& CPICGZa[LIileHC
(O in4) al kyl - (C3-Cr choaIkyI -N(d-C4

al kﬁs@a@byl a@q@iwaprahk alkeeyicy) cycl oal kyl . The
ag@nmpounds of fornmula A bind to PTPs, and in particul ar
to PTP-1B. The interaction with the_enzyne,

ZspRciisedl | §. PTREC (@) amflef eNAB1y e éé]éilf%gc % d5Hi-bPET BAYL

of 1S &RAYTByndPelhe iy Po@bs Oatd1¢desa11
i nt egﬁledl at eswt ha(tEl are usg‘;}}{L g ?ﬁﬂ) maki ng lot&he ca:lon%ounds

of tHHPdthraRedoNitThe iwént fonchl SEIPE dagt are
phar d%ﬁ'tl?OEP%S'éi%acCOH?rél%o% r"ﬂ‘h&?&%’é}&md or

salt formil a* Aand st ohe maceuti cal |y
accérﬁlaﬂﬂlétydar hpeealkatwenr, Nadj wrant or 20 dil uent.

T [ | f R Vi d of e
dbgeal\g%elce@cﬁ%a ) %ﬁgglpféf o %%Ji%@ﬁcanm% 2L} D9kcy1c (0)
[ m’ruﬁhl-@g)laﬂd«tyl-dlcse@ée?bebeb]@thg di sorders, or

cardi ovascul ar disease in a patient in need of such
treatnment, conprising admnistering to 25 the patient

a commp@mnphamﬁmmaamlgimtct@pwa‘ﬁe zal tinoparticular

f lLa, A .0r a al_.co i 0
N It L e e
1Bhepnaﬁeeabﬂgnrmmsdes animiBtinddnf of thenhdrzytneng

protgin tyro: |ne osphat s preferably PTR-1B, 0]
c:orrprlretll Si ﬁé’ AT g?erl nrglflgu erlélﬁgﬁ 8 %/y e?kfa(]etctarve useful
1ﬁnmkntng3ftheacompp@mm aff ther mnifanmorln anot her aspect,

the jnvention.prov t for treati s
ot A PR PRt LY arrag R Rl P es L RS by fons
chyper ging emcampeandrosigy] tadfii Abshela g el atpathentone

pharmaégttiéawg§2ggéégga%chgglég§?qg§\%%1?oadjuvant or
diluent.

The invention further provides methods of treating
disease such as diabetes, syndrome X, cancer, immunological
disease, bleeding disorders, or cardiovascular disease in a
patient in need of such treatment, comprising administering to
the patient a compound or pharmaceutically acceptable salt of
formula A, or a pharmaceutical composition comprising a
compound or salt of formula A.

In another aspect, the invention provides a method for
inhibiting protein tyrosine phosgsphatases, preferably PTP-1B,
comprising administering a therapeutically effective amount of
a compound of formula A.

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

~7-
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of such treatnent a therapeutically effective anmount
of a conpound of fornmula A The invention al so
wonrosicdeisot he use of a conpound or salt accor @Cn@skm4/013701
formula A for the manufacture of a nedicament for 5
ofis€udH Hriea@ineAg 4i aheigeudl calg esf M ctdivkebmdiseasesa
related toqo PTP. The invention also provides nethods
CYPPFEP &L f§TTHE® Lonpounds of the invention and the
I nt eredindleas iusesl s ghesaesnmehdogss o0 aThempowedtdOEalt
al so_provi des net hods_and congosi tions faor ,
2ETSH T iSOn SPRBADY JOTTYHE FoBRRAYE AF & BBet e¥iettn for
uddese tRIRedyMNiSetdNOH BYABEL Ofr @S seases related
formul ati ons and pharnmaceuti cal conpositions, as well
tasPTet hods for treating Type | and Type || diabetes
W t hridhe cerpounds1 &f Jroruka RetdSadldis paddhtiffatne
conpounds and nedi canents as di sclosed in nore detail
cHEr SR i keselerivwditrenis, thnel Metrdd ases Heed in those
nefWe ion can conprise treatnment nmethods for Type |
and Type 11 diabetes where the conpounds of fornula A
ar e Ty fvaredonvp 9P Puoaéfapenetieedy ek repppgetions for

c ; £ i%n %ﬁ%gaﬁgdéfifyﬁ@ 129n8 nds ARBetes. In these
medi canents. In alternative enbodi ments, treatnent

eeedigtRtef, the iLnvemntien rrevidepeforyH@tippe pnd

1 ARELES 1CAAPELRSoAAM ST KAt L0 Ofs R HJAKERbEVEreatin
pconpouér?%s o?p %}ofr;m; a A as disclosed herein g
Typhcormtcanyby, 18| didbhehvssowsEy bre togmvedswpEhfarmula A
-herapauti ‘ﬁ%’é' X'Igé&%&’&s’; haateiatidlcil éz i % éﬁ gLt onal
pcorrpoungsloan nedi cament s, g %/%9 rb%i/a 9 1'78 more
dECTY USZIG - 01 3701 he BEBAHCEDMDESERI tH1d QN tOPIFHEL the

i & 8% 4,6l 358nef #%ﬂﬁ» %&Ep‘é% &
LRI OL BEsber 16 L850 pEOMIS GLplLONS A
II diabetes where the compounds of formula A are formulated
with a therapeutically-effective amount of said additional
compounds and medicaments. In alternative embodiments,
treatment methods of the invention for Type I and Type II
diabetes comprise administration of the inventive compounds of
formula A as disclosed herein concomitantly, simultaneocusly or
together with a therapeutically-effective amount of said

additional compounds and medicaments.
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L2/ L5 Q 5 L3 RR3 R22 (I) Preferred conpounds of
formula | are conpounds of fornula I-a, wherein, Qis

wél2o@vesyh, - phenyl - 0- phenyl , -phenyl - car bonyl poinaisgdo4/013701

- 10 phenyl - (Cl-C4)al kyl - phenyl, -phenyl -pyridyl,
-phenyl - pyrimdyl, -phenyl-benzofuranyl,

- phenyl -i ndol vl phen I eridi nvl
Bheny - pyrivciua PR BLOR & M perron
i ndal pzeBykredeflzefsubEnbnpbitid Yt fodhbeazefafa@ndmpounds
- benzot hi enyl - (C1- C4) al kyl - phenyl, 15 indol yl -
of CLXEM' Al kyl - phenyl , benzof uranyl - (Cl-C4) al kyl =

phenyl , pi peri di nyl, pyrroli &yRe,

tet rahydr oi soqui nol i or OR;
i m dazo[ 2, 1- b] t hi azol 2 i1t he
af or ementl oned cyal,i oups opti@nally

substituted with 1, L32, 3, 4, Rer Begyroups that are 20

i ndependent |y al koxycar bony}y, C1-C6 al kyl, Cl-C6

al koxy; hal ogen, hal oal kyl, 'hal oal koxy, NRGR7,
phe®yrefevrepheamdounde] oEsforudd - aggecenpoReIsmf Rprmula

I_aa[leﬁhggg%gndently H, Cl-C6 al kyl, phenyl (Cil-C6)
al 'k

-C6 al kanoyl, phenyl (C2 - Cs6) al kanoyl

yl,
Q @& He6prR&nal komh%wﬁo@yphe@mnwm@w%):arlkmm&ﬁmw,, -

ot er gy LT Ear BT Eiopom E VAL L pls gy ier o Repnyt-

(c1p@z@)mauk1/1 ~pf©n(y®)bhln@@ﬁulf}€r_)y1al kphefigl - 1188) ar ky |-,

opt FaT P bR G red -arei 4 43 48RS Coaen

are ﬁ@erad&pﬁh,denﬂoy.1hah§a@;erberﬁbf(ﬁ4‘aab/lky| indci4,

g: lli%l)%F &i’\%anay Yyl lg%ﬁa?oa%%%}f 106$C1 h‘g Mﬁyllil %gen%nd -9

WO 2&64&@99&19CEEﬁIH#%Hﬁh@th37Bénzofuranyl-(Cl Cs) alkyl=
phenyl, piperidinyl, pyrrolidinyl,
tetrahydroisoguinolinyl, or imidazo[2,1-blthiazol-3-one,
wherein the aforementioned cyclic groups are optionally
substituted with 1, 2, 3, 4, or 5 groups that are
independently alkoxycarbonyl, C;-Cs¢ alkyl, C;-Cs alkoxy,
halogen, haloalkyl, haloalkoxy, NRgR;, phenyl, or phenyl-
(C1-Cs)alkyl-; wherein

R¢ and R; are independently H, C1-Cg alkyl, phenyl (C1-Cs)alkyl,

Cy-Cs alkanoyl, phenyl (Cy-Ce)alkanoyl, C1-Cs
alkoxycarbonyl, phenyl (C;-Cs)alkoxycarbonyl,
hetercarylcarbonyl, heteroaryl, heterocycloalkylcarbonyl,
-C(O)NH,, -C(O)NH(C1-Cg¢)alkyl, -C(O)N(Ci-C¢)alkyl (Cyi-
Cg)alkyl, or -S0z-aryl, 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(C;-Ce)alkyl, N(Ci-Cs)alkyl (Ci1-Cg)alkyl, haloalkyl oxr
haloalkoxy; and

-9-



O

W

Z is absent, H, or phenyl, wherein the phenyl group is
optionally substituted with 1, 2, 3, 4, or 5 groups

woOhed4/09217@ | ndependently Cl-C6 al kyl, Cl-C6 al ROXgS2004/013701
hal ogen, Cl-C4 hal oal kyl, Cl-C4 hal oal koxy, or NO2. 5

zAipr ehesned gl @&Spﬁén@m&@inoﬁhé OpHaH;A Igz@u@r €s
conpounds qf forpula I-b, wherein, the Arin

phen§PE I RA Ao FEPBE AR ERBIMHER fur Anyt, 4hiEny 9r°ups that
benzgtaramdpendeheny of Wicanylkyi ndol wl alﬁcB'x?ZOhé(i@géliQ C1-Cy
t hi azol I di nyI each of which is o% ional ly substituted

wi t hPAlodlkydr §1tfrobpdorhapxr €4 Afependent |y,

hal ogen, Cl-C6 al kyI Cl- C6 al koxy, Cil1-C4 hal oal kyl ,

Cl- A4 hal oal kox NH2, NH (Cl-C6) al kyl, or N
(CL-Ppyrefisgred| & aswf AEpoundgdot sERImLaRITa RE?,

cBRPoiS: A€ AoRdapentdent Iyseligeted from H  phenyl

- C6) al kox phenyl (Cl1-C6) al kyl, hal ogen, (Cl1-
t&e) Al kA9 iEHPhaRKoxyRY G Ne2 - aNipdoNd ( Crresy lal kpienyl,
N (q;en%alﬁ)}ll (&‘v}bé@oﬁlx@ﬁp Nth&&fgy mh@é%ﬁ?l
(C1-A4) alkyl- phenyl, N (Cl1- C4 alkyl) Cc (O - (Cl-&)
al ky¢h1W1ny (@q_clzgzmppaypsr)mmnally substituted
B NHSQJ?tIPhLenW ’ or\s (&o&g@ tlﬁélt) a§gg2 %’énden‘ﬁﬁ? 6591%5&1
phenyl group is optionally substitute
4, ofi5sgrbipls tthafs alé&oikkdepertdehtlgelBy1C6 Crafkyl ,

C - Q. Al 0, NRhooem, Qe (NOR | gabkod

c4 Cﬁ?oaefﬁk é A prz’eferred )Iagisﬁggf r(ggom‘i)%un 9a?%yl Ci-

for ned) alkyb; a&@d conpounds of fornmula |-c, wherein,

C k [ 1yl or

= Ty o=t Kertogeriy e oy barberd E 3Ry

( Rl @hay(10 1= Cs) 2CkORY , I\pléﬂ}@(& COBIG4) , ahkybgen  NC;-

(RlO Cﬂ%%é%k | - n - 1- | Kyl - @) _

( RLO® gl@& ?‘%: E* -No%r&gz'(g@@) %l"’\%%yglo- ;NI}lCl
Cs)alkyl (C1-Cq) alkyl, NH-phenyl, NHC(O)-(C;-C,) alkyl-
phenyl, N(C;-C; alkyl)C(0O)-(C;-C4) alkyl- phenyl, N(C.-
Cs)alkyl-phenyl, -NHSO,-phenyl, -N(C;-Csalkyl)SO,phenyl,
wherein the phenyl group is optionally substituted with
1, 2, 3, 4, or 5 groups that are independently C;-Cs
alkyl, C;-C¢ alkoxy, halogen, OH, NO,, C;-C; haloalkyl, Ci-
Cs haloalkoxy.

A preferred class of compounds of formula I-b are
compounds of formula I-c, wherein,

R; is H, C;-Cs alkyl, benzyl, or allyl;

L, is a bond or -C(O)NRjpo-, -N(Ry)C(0)~-, -(Ci-Cslalkyl-
N (R10) C(0O) -, -C(O)N(Ryo) - (C1-Cq)alkyl—-, -N(Ryo)C(O)-(Cy-
Cs)alkyl-, -(C1-Cq)alkyl-C(O)N(Ryp)-, -O-(Ci1-Cg)alkyl-, or -

(C1_"C5) alkyl-O— ;
Ls is absent, a bond, -(C;-C4)alkyl-0-, -0-(C1-Cy)alkyl, - (Ci-Cy)
alkyl-, -alkenyl-, or -phenyl-;

-10-



L3 is absent, a bond, - (Cl-C4) alkyl-O, -O (Cl-C4)

al kyl, - (Ci1-c4) alkyl-, -alkenyl-, or -phenyl-; -10
wERREOH/7099170 PCT/ US2004/ 013701 L5 is a bon#@CTAR2004/013701
(C1-C6) al kyl-, - (C1-C6) alkyl-O, -C (O N (R9) -

L Cls G )ocaidky o5 (e NCRPITED) -, ( CLeCAYs) allkyl -0~ ; N-d RO (Ro) - (Cy -

C1- kyl - - - - | kyl - wherein -
(G o) Ehie e GBRle L plefn o Brkhigneny ety -
iC(1 ca @ml?gal-lkm—dyg %ayl- ;Ewhex(e(i:ﬂlbg‘ﬂ@tl(%kyélﬂ(&a(%s -

- . a -, = - - - -
al ky?P%l<2 H(%f”%ﬁ‘é%t‘t‘(ﬁ%é’i)thaﬁ??yl\!}' -T\?CGR@)) s@?lN (Rs) ,
g gll- cacgl—calk kylley;1 eNNGzE?) <e1-|(:i£>1-a@6c)yb 1?!,t<ylfozdwm_@{ ﬁi SO, (Rs) -
- a - 1S Qptliona supstituted w en ,
- N( JCF@& -%H]?Yé(‘co) e By Gyl etk el - (a-c)
al kyatxylor, ~n((€]r-Ch),-alkyik§1-( Gherdth CA)c,abkylalkyl- is

wher ei n, RO _and F%O are i ndependently is H, Cl-C6
al ky‘i’?tjé’f‘-aégy SFROXYCH BoAHER PRepyhenyl (Rl €106 -C(0) -

al kylef-ag anylky 1, ClsCoepldkyl atiefrazyl,(c; @, Ca11ah kyl (¢, -
t hi enyl 1i Cl- C6-. al kyl pyrrolyl, -Cl-C6- alkyl
pyri oyl 21E&hzyI"het e ifherein the aryl and heteroaryl

gr oups aaaeRlooakéop@aép/erﬁié@&tlirvt useg whth 131121 3.0,06 4

groups that are mdegendent y C1-C4 al ﬂyl, C1- CA

al koxy, HHFSEERTPERY L NOZSORPPNY NH (G- Cemlkailk frranyl, -

(O CB) al doyle, (&hey@B) crbrkvbiy C1- G4 _bal ahdyl «n9EnGh - CAo, e,

20 hal oal koxy. A preferred class of conpounds of

fornmul a 126 @YrEERBbUNYS -6%- faolkivill @vridylwhesmiyy, L2

is a bondreiG €0 MY Dang N (Dorins arlCl- C4)

alkyl- 25 C (O N (R%%S;, 2nd oe(t(B(}:%E% %iuﬁs- ,aI%r i

(Cl- C6) aPadfarellivt pebatiued wiphehyl2, 3, or 4 groups

pyrido[ 1, d:8 ipdoh ¥l AWk, ot hie I pdol y

t hi azol yl thiaazol i d?%%/w eagh C(l)Pé‘lV\EIX!éKlI' 381 gJ t%%ﬁ%}quv’y

subst i t utelagierh @H, NOor N8 grbl(ss - €hatlkale N(Ci-

| ndependent Ly 106k 1iGlr, O, 8N Han AR, Ak,
haloalkoxy.

A preferred class of compounds of formula I-c¢ are

compounds of formula I-d, wherein,

Ly is a bond or -C(O)NRig-, -N(Rye)C(0O)-, -(C1-Cy) alkyl-
C(O)N(Rio) -, -0-(C1-Cg)alkyl-, or -(Ci-Cg)alkyl-O-;

the A ring is phenyl, pyrido([l,2-alindolyl, furanyl, thienyl,
indolyl, thiazolyl, thiazolidinyl, each of which is
optionally substituted with 1, 2, or 3 groups that are
independently, halogen, C;-Cgs alkyl, C;-Cs alkoxy, C1-C,
haloalkyl, C;-C; haloalkoxy, NO,, NH,, NH (C;-Cg) alkyl, or
N(C:-C¢) alkyl (C1-C¢) alkyl;

Z is phenyl, optionally substituted with 1, 2, 3, 4, or 5
groups that are independently C;-C¢ alkyl, Ci-Cg alkoxy,
halogen, C;-C, haloalkyl, Ci-C. halcalkoxy, or NO,.

~11-
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30 hal oal kyl, C1-C2 hal oal koxy, NO2, NH2, NH (Cl-C6)

al kyl, or N (C-C6) alkyl (Cl-C6) alkyl; Z is phenyl,
wopbti4maal7by substituted with 1, 2, 3, 4, or 5 PQTAWSp®4/013701

that are independently Cl-C6 al kyl, Cl1-C6 al koxy,

hal ogen, C -C4 hal oal kyl, Cl1-C4 haloalkoxy, or NO2. WO

2004/ 099170 PCT/ US2004/013701 A preferred class of

conmpOunNtRE B o rharaset -mhounds gf eforBmssudas 6F I-4 are

chbapouhds lofe.fomel gl N.e RAAhaRdnR23 are both H 5 L5 is
a bond, -S02N (R9) -SOZN(RQ) - (C1-¢4) alkyl-, -N
( R9) R03nd (Ry:. am)bm?y L or -N(R9) S02-: and Qis

rphenyl ponBNenybQrpeNYso,ieol-i @ ny)), Jbe ZOfUP@ -
|ndonIO dlbenigguggn fbeﬁgothkeﬁy g Cg %ISO2

phenyd) 21k hdol 9 - IY@%Y%QQalﬁyﬂ phenyl , or
obeazofdiranyl. phgg}ll& gﬁ@nﬁl kxhaabfi%yl \M%%El%b@uwﬁyl

af orementi onéd cyclic groups are optional
substtdqidd @ibpnaofyramyl, 4 -bepzetyyouds (Ctlh@t) aékefl-

i ndependant | Year I
al koxy, haloxgﬁbbﬂg g% E%@%u%g.%ggﬁ%gyk%k§§%% g’(Elh

or <bheﬁ9k¥l(mh?nx% ahryepin, th§5aﬁqm@@ﬁetneue@IQMnﬂxﬁ groups
co S 40

oA S bab QM4 208 yEOIPENES £ o LR Rroupe

al koxyrdaryenyhdep&odgstidry kb lkoggcDiooratlky IC: f G arlycly;L, C1-Cs

Sl A T s A e v T

wher@iantlhd CarGd) adkdl het er oaryl groups are optlonally
substituted with 1, 2, 3, or 4 groups that are

i ndependently Cl1-C4 al kyl, Cl1-C4 al koxy, hal ogen, OH,
NO2, A N erMiedd( €lags)ofaldopipouldé CbE GB)rmallky I -€ChrE6)

ﬁg¥ %fC% %gu?a.f kx%ﬁ&greferably CF3), or d-C4

erab f and L3 is a bond, -

R{ CF 64) CﬁH(ksyhlﬁyl @Cé GI-KoAy calckyphyl ; {ChpRédhya) kyd;~Cs
alkyl-~furanyl, -C;-Cg alkyl-tetrazolyl, -C;-Ce- alkyl
thienyl, -C;-C¢- alkyl pyrrolyl, -Ci-Cs- alkyl pyridyl,
benzyl, wherein the aryl and heteroaryl groups are
optionally substituted with 1, 2, 3, or 4 groups that are
independently C;-C; alkyl, C;-C; alkoxy, halogen, OH, NO,,
NH;, NH(C;-Cg)alkyl, N(C;-Cs)alkyl(Ci-Cs)alkyl, Ci-Cs
haloalkyl (preferably CF;), or C;-C, haloalkoxy
(preferably OCF;); and

Lz 1s a bond, -(Cy-C4)alkyl-0-, -0-(C1-Cq)alkyl, -(C1-C4) alkyl-,
~alkenyl-, or -phenyl-.

A preferred class of compounds of formula I-f are
compounds of formula I-g, wherein,
Ly is a bond or -C(O)NRys-, -N(R10)C(0)-, -0-(Ci-Cg)alkyl-, or
-~ (C1-C¢) alkyl-0-;

-12-
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-al kenyl -, or -phenyl-. 30 A preferred cl ass of

conpounds of fornula I-f are conpounds of fornula
woO-2004/00d80ein, L2 is a bond or -C (O NRLO-, - RCRISEH4L13701

(O -, -0- (C1-C6) alkyl-, or - (C1-C6) alkyl-O; -12
tH\Q ﬂOBﬂié)Q%lﬁﬁeﬁ’ﬁr/ Lﬁﬁ%ﬂa’lqlﬁﬁaélyl hec 441l Seach of

%% furanyl, indolyl, thiazolyl, each of which is

optl 561 15 GRSEPRaL Y %HQﬁF¥fut?d BER br GupS* thgroues

ar eth@ﬂ%@%%b%nd&%memal%% el kyl al}G}l Oﬁc1 c

al kox - hal oal kyl ,  Cl1- C2 hal oal koxy,

NH (%ﬁk%XSOG)ClaFmaloaﬁkml(éirée)h%ﬂ%ﬂkoe@l 58y :HH@WNH

Q i scphamyh, ophgyl-cO Phenylc, - @sqramwr anyl, indolyl,

di benzof uranyl, or benzof uranyl - CH2- phenyl , wherein

Ot he PRATSHeneRPEBYET BAIIYE - gbéaagfw@l}@pt LSRRV

substi bt 20k Mnth | 1oy Zbergzof‘hra?lgflSCﬁ{ %ﬁ%y&haﬁhéf@ln the
|ndependently Cl- 66 10 al koxycar bony

Kyl
C1- OB aF Kesay i marogenl L €, 0uPecr3s N%mnalplhfewﬂvstetuted

phenylen (£1-L6) akkybs ;s u%'sn Rt anf R @hRndently Cq-Ce
|ndependently H Cl-C6 al tgytﬁbenz yl, C2-C6" al kanoyl,

phen?lk?¥ﬂ9a3?PnaﬂkaﬁUV% a Cha?kd%%@&ﬁboh?ﬂogﬁﬂr CF3,
- SOZ enXTIRgRWh E@h lt f‘& %nly‘i J(é Qfe().’gﬁﬁy?ge wherelﬁat

optloné1ly Subbstituted with roups
are Rmd@ﬁbﬁdeﬂﬁiyﬂﬁﬁpegdﬁntlﬂ.KMIhFRyEJkYQL-bﬁnaYkoxy Cs

o S N (L L g

(C1-C6) a hény
optionalI@lknﬂxnarbgneb,wwxrrspz:Qhemyls‘@namgps BDet fratlic

are indep al gge

CF3, wsgweoo% DR P ibatl q”)%tr?pglm?fé 3 or 4

formul a IgJeoxar% the@npoelndsd&ﬁerfd@mnﬂlyahalmewmehem,a12<5fl,

L3 is ab - al kyl -Q-, = (€l al kyl,, -

(el oay art- 3 B, S el PR Pl

(Cl1- C4) a(l:a&yallkyl{q:\{(—m)am, (@;7; or OCF;; and

Z 1s phenyl, optionally substituted with 1, 2, or 3 groups
that are independently C;-C¢ alkyl, C;-C¢ alkoxy, halogen,
CF3, OCF5;, or NO,.

A preferred class of compounds of formula I-e are
compounds of formula I-h, wherein,
Ly is a bond, -(Ci1-C4)alkyl-O-, -0-(Ci-Cs)alkyl, -(Ci-Cs) alkyl-;
Ls is -SON(Rg) -, -SO02N(Rg) - (C1-C4) alkyl-, -N(Rg)S0;- (Ci-
Cy)alkyl-, or -N(Rg)SO,-;
Ry 1is H or C;-Cg alkyl;
Ry1 is H; and
Rz 1s H, phenyl (C;-Cs)alkoxy, benzyl, halogen, (C1-Cg)alkyl,
OH, C;-Cs alkoxy, NOz, NH;, NH(C;-Cg)alkyl, or N{(C;-
Cg) alkyl (C;-Cg)alkyl, wherein the phenyl group is
optionally substituted with 1, 2, 3, 4, or 5 groups that

-13-
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C4)al kyl-, or -N (R9) SO02-; RL is Hor Cl-C6 al kyl;
R21 is H and 30 R22 is H, phenyl (Cl-C6) alkoxy,

woeonmym917hal ogen, (Cl-C6) al kyl, OH Cl-C6 al ROXS2004/013701

NO2, NH2, NH (Cl1-C6) alkyl, or N (Cl- C6)al kyl (Cl-C6)
al kybrewhed&idhddne 1phenyd, greyp, i -cortieadl, | Yalogen, oH,
substituted with 1, 2, 3, 4, or 5 groups that -13 WO
200418990 PEYE82004/ 013701 are i ndependently Cl- 06
al kyl, Cl1-C6 al koxy, halogen, OH  NO2, CF3 or OCF3. A
preferred cl ass of conpounds of fornula I-h are 5

CONPOURERE B SCoFrafa Pt iComRwrernot thermnls Aghi gre
celﬂeauﬂldslcr\:d%)&nularxtbl agRindin,each of which is

optlonally substituted with 1, or 2 groups that are
thRoRpeHRHt Phersl ogbrlo ol OprakRy#zo il Caaghk e€ywhich is

CF310 1995501 'yaéubgﬁgtu@kﬁ(ﬁgfﬂjy @Ekylgr6Up§“HH§% g@é
al kyl éCI 10 Q i's phenyi, -phenyl - O phenyl ,
benzéf ?@Went&ybeﬁig@%%nﬂl Cs glkyl, Ci-Cs alkoxy, CFs,

benzgiwr amy, ; G, pﬂﬁn&l—’cs?’\@ﬂﬂ N d:Ner @l 0(‘55%@!2&1 ‘?Bgd or

cyclic g]{oups are optionally Substituted Wi
3gr ofp' Ityats are i ndependently Cl1-C6 al koxycar bonyl ,

oG B s SRR e R .

A pr efeb@e@fml@glyloﬁHtmm@uﬁdSWbérém rajlea afforemert ioned

CO”p828€%%Q%x£§$”EE8 éﬁtléﬁﬁll%ls%8£91§§%£§z§kt%11 29 c%r

3groups that are independently C;-C¢ alkoxycarbonyl, Ci-Cs
alkyl, C;-Cs alkoxy, halogen, CF3, OCF;, NH,, NH(C;-
Cs)alkyl, or N(C;-Cg)alkyl (Ci1-Cs)alkyl.

A preferred class of compounds of formula I-c are
compounds of formula IT,

(R1O)n Rzo R21
Oyl il
Lo
Q L3/ o

(I1)

wherein

n is 0, 1, 2, 3, or 4; and

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

Ri1 is H, C1-C¢ alkyl, or benzyl;

Q is H, phenyl, -phenyl-O-phenyl, -phenyl- (C;-C4)alkyl-phenyl,
-phenyl-pyridyl, -phenyl-pyrimidyl, -phenyl-benzofuranyl,
-phenyl-indolyl, -phenyl-piperidinyl, -phenyl-
pyrrolidinyl, -phenyl-piperazinyl, indolizinyl,

benzofuranyl, indeolyl, dibenzofuranyl, -benzothienyl- (C;-

-14-
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wherein nis 0, 1, 2, 3, or 4; and each R10 is
i ndependent |y, hal ogen, Cl1-C6 al kyl, Cl1-C6 al koxy, 25

wGaRe@@dotiab oal kyl , Cl- C4 hal oal koxy, NO2, NH2, RET/US2004/013701

(Cl-C6) alkyl, or N (Cl1-C6) alkyl (Cl-C6) alkyl Rl is
H,thqfiiiyﬂQﬁhengn beﬂid%ly%%fb%iﬁ th?my%henyl

- pne - p en pneny al Ky en

-pheﬁé? B§?$ l h%ﬁyplﬁ§ %%M ' plper1d¥nyl
-phepykrbEﬂdiﬁyM'aﬁ%hrahﬁ@foiﬁbﬁﬁﬂnoﬂﬂﬂ?hy|er imidazo[2,1-

eridinyl, -phepyl pyrrolidin
-phe i gr‘g e 221, Wiﬂﬁﬁ%rlrzﬁhryrafors@ﬁ&%r%ﬂ%wycllc groups

i ndobyk, ot henzafusaB¥t i tubenzathi enyh- (§1 Lﬂ?@pgroups
2004/099170 PCT/ US2004/ 013701 CA)aIk [ -

- i nd6PSF- al(%llné@p&rlré?rltbrﬁe%yroxycaéﬁ@afhr a%ylcy s (Tak4) C1-Ce

alkybi@@ﬁﬁY'haﬂHg%%r|gamaalkyﬂn“Haibbgkgyﬁ; NR¢R;, phenyl, or
t et rahydr oi squ| noI inyl, or imdazo[ 2,

b] t hPEZBY L 3 Gnks) Mereiin t he af or emantl oned cyclic
Lgrﬂypas Pondl 8ropt (ON&, Y, subed | Jth(f(ﬁ‘d WA, Tb,) Z1kd1- 4

%rou ps that are |nde endent!ly al kox car bonyl
(31 c%} Biok{1(0) 01-5(0) &l (Romy, ( Chaql@@é%;ylhal O&fBRayl C (O) - (Ca-

hal NR6 |- _(C

ar_géjr‘ E%%féon ) g*cr?z _o%hgmyl é’(fo NRR GM 6 écj(og th&ﬁ , or
( C1- CAS:-&lekg ki v (RlO) C (0) -, -c (0) N (Rio) -

Cl- I Sre C |_ky! 5 . en

Aoy B0 IR O P RS TRy gt -e gt SHoheny,
(Cl- C6) atWyd-foranry, ar@zmetmml}ridependgmlyhesei-ﬂ; the

Cl-C6 al k r I
oot ot agn T Bes B peryt it A gurionaiiy
het er oar y$u1@€rtdrrp1§edr wibptloral 13y smb$tgr®.|tllml Whatth afr,e

t ~ar p nt |,
G o Ko PRRELTR CBE AN Rt e b TS o
al kyl , N N@l- §B), altkih-CLOBIRF) , alNkyil-Ce) £11ey4(C,-Cq) alkyl,
haloalkyl@ygﬂ ﬁ%fé%ﬁﬂ%%[°82k8§X; haloalkoxy.

Preferred compounds of formula II include compounds of

formula II-a, wherein

Ly is a bond, -(C;-C;)alkyl-0-, -0-(C1-Cq)alkyl, or - (Cy-
Cs)alkyl-; and

Rzo and Ri1 are independently selected from H, phenyl (Cy-
Cs) alkoxy, phenyl (C1-Cg)alkyl, halogen, (C;-Cg)alkyl, OH,
C1-Cs alkoxy, NO;, NH, NH(C;-C¢)alkyl, N(Cy-Cs)alkyl (Ci-
Cs)alkyl, wherein the phenyl group is opticnally
substituted with 1, 2, 3, 4, or 5 groups that are
independently C;-C¢ alkyl, C;-Cs alkoxy, halogen, OH, NO,,
C1-C; haloalkyl, or C;-C; haloalkoxy.

Preferred compounds of formula II-a include compounds of

formula II-b, wherein
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20 Preferred conpounds of forrmula Il include conpounds
of formula Il-a, wherein L3 is a bond, - (Cl1-C4)

wabkbosoosd7g -O (Cl-C4) alkyl, or - (Cl- C4) al kgrAs2@ami3701

25 R20 and R21 are independently selected fromH,

Rphﬁlyi (;glcl@) ahkyggy phenyl (C1-C6) al kyl, hal ogen,
(C1-C6) al kyl, OH, - 06 al koxy, N2, NH2, NH (Cl- C8)
Qal Ry R@e(“@ os?haw%ﬂowfwéa) 1P9TT 2 ider oibsngREITanY 1

phenyhd@ﬂ}qup diHeORbEQPEhTY, -Pabsbihyte 1wté1hc}>a12ky13
4, or_ 5 groups that are 30 independent Cl-C6 al kyl,

- CBheKbxy, ITRE g ehCL G aNepl -Phefwds hapaaf kyany oy (Ca-Ca)
Cl C&l}@@i%{éﬁgﬁy ﬁg@&@&ﬁ%ﬂl %gg%mgalgylfor mula |l-a

i ncl ude conpounds” o fornul a wherein -15 WO
2004 99AMFPEEOUS2D0L I WB 70 1RLAREOER, brblGhiegol-3-one,

alky%hef%iﬁ5éﬂe %&%9¥ﬁentﬂ§ﬁﬁyEy@ﬁ@ge§¥$upérgyg'o@t@%hally

benzofuranyl, indolyl, dibenzofuranyl,
- bengwp#i driyHed( @1t€4}al kyl2, gheryl » gteded that( 8reC4)
alkyknﬁ%ﬁ%ﬁdemtﬁ?né@kHﬁ§%§4boﬂ§§l EMQC aﬁk X @-@pyé}koxy,

pi peridinyl, pyrrolidiny t'et'r ahydr of soqli nol i’n
or |h¢1m€tﬂ,2 hP-ll@]atthézolllaBladﬁF@XY WNBsRei nehéeyl, or phenyl-

af or epent ﬂ%?b cyclic groups are optionally
substljtuté% th 1, 2, 3, 4, or 5 groups that are

i ndependent | y al koxycar bonyl, Cl1-C6 al kyl, Cl1-C6

| k | kwl,
L L e e R N
cemmmd&dsvfoffotmnhall BI1/-b include conpounds of

formula I'll, (RL 0). m%R15§%2SLIR§2 L5- CO2R, 15

Q_L3 / \ L5“CO2R1

(I11)

wherein

n is 0, 1, 2, 3, or 4; and

each Ryp is independently, halogen, C;-Cs alkyl, C;-Cs alkoxy,
C1-C4 haloalkyl, C;-C4 haloalkoxy, NO;, NH,, NH(C;-Cj)alkyl,
or N(C;-Cg)alkyl (Ci-Cs)alkyl.

Preferred compounds of formula IIT include compoundsg of
formula III-a, wherein
Ly 1s a bond or -C;-C, alkyl-; and
Ls is a bond, -0-(C1-Cs)alkyl-, -(C1-Cg)alkyl-0O-, -C(O)N(Rg)-(Ci-
Cq) alkyl-, -N(Re)C(O)-(C1-Cs) alkyl-, -N(Rg)- (C1-Cs)

alkyl-, -(C1-C4) alkyl-N(Ry), =-(Cy-Cu) alkyl-N(Rg) - (Ci-C4)
alkyl— ’ —802N(R9> -y -SOzN(Rg) - (Cl—C4) alkyl— ’ -N (Rg) SOZ— (C]_—
C4)alkyl—, —N(R_g) SOz"‘, —(Cl-—C4) alkyl—, —N(RQ)C(O)", "C(O) -

-16-



10

15

20

25

30

(1) whereinnis 0, 1, 2, 3, or 4; and 20 each R10
i s independently, hal ogen, Cl1-C6 al kyl, Cl-C6 al koxy,

wGaRe@@dotiab oal kyl , Cl- C4 hal oal koxy, NO2, NH2, RET/US2004/013701

(Cl-C6) alkyl, or N (Cl-C8) alkyl (Cl-C6) alkyl.
Pr ef érr-ed) cabppunds-of (df ocyukakiil, i sel ude -compardss- (o, -

f la Ill-a, wherein L3 is a bond or -C1-C4
al kyf%% %Lg is a bond, -0- (C1-C6) alkyl-, -
(Cl C6) alkyl-O, -C (O N(R9) - (Cl- A4) alkyl-, -N
Cl- kyl -, - (Cl-C6) al kyl -
- (cﬁréﬁg%ﬂ%mﬁ(@ﬁg@ of f(ﬁ“ué&l) I&%R?I llNeihgl}e compbunits of
FoEuGA)1113% , akdplein- SO2N(RO) -, -S02N(R9) - (Cl-C4)
aI k - N( RO Cl- C4)al kyl N (R9) S02-

&}Dogp.kyr& CNC(;)(;@%]{}@. ,O‘ (C:L Csé:e- y1-9g: V\le'l C4) alkyl-
2004/ 099140 E@Td: VSP &0137591 ClQ@ Ghkyal-kKybs, - 1&-c,)
(CL-&4) alkyl or - Cl-C4) aI kyl - S a- Cc4) al kyl -.

Pr ef 2Hr% éd%dr%o%d@llﬁflfor nula Il1-a include conpounds

of 5 formula Ill-b, wherein L5 is a bond, -O (Cl1-C6)
al kyl -, - (Cl-C6) alkyl-O ;01(:4 aIkI-,-C(O)
- (Carqg@rrgdkypmpomgis (qtﬁl_f@)nu PKYTI; bdrnclu@@]_cgmpounds of
rabkyla STH€Cl- Ghrralkyl -. 10 Preferred conpounds of
formula I'l1-b i nclude conpounds of formula Ill-c
R‘Wr?é}deanl REeak@thod: a3l bot h H; and R22 is: H phenyl
S% b I al
oy en gt (8 o e g

C6) %ﬂ{kﬂl F@laJGEXYaI RYPE , Nﬁmer@ﬂhcnt- @Hearﬂyzl Cgr@dﬁﬂs

opt i gnahiky)5ebstf ps

t hat nar e¥| zdeper)}éen?lgy Cl- &]51 Ee phay%éj%u%og%,
halo@@@ﬂoﬂaqu N@@Stiﬁutﬁﬂlwﬂbhaﬂkyﬂ dr 4£1-a@2 5 groups that
halo@fgcYﬁ&ependently C1~Cs alkyl, Ci-C¢ alkoxy, halogen, OCH,

NO,, C;-C; haloalkyl, or C;-C; haloalkoxy.

Preferred compounds of formula III-c¢ include compounds of
formula IIT-d, wherein

Ls is -0-(C1-C¢)alkyl- or -(C;-Cg)alkyl-O-.

Preferred compounds of formula III-c include compounds of
formula III-e, wherein
Ls is -(Ci1~Cs)alkyl- or -C(O)-(C1-C4) alkyl-. 1In another

aspect, Ls is ~CH,-.

Preferred compounds of formula III-c¢ include compounds of
formula III-£, wherein
Ls is -5-(Cy-Cq)alkyl- or -(C;-Ci)alkyl-S-(Ci-Cs) alkyl-. In
another aspect, Ls is -S-(C;-Cy)alkyl-.

-17-



10

15

20

25

30

20 Preferred conmpounds of forrmula Ill-c include

conpounds of fornmula Ill-d, wherein L5 is -O (Cl-C6)
wabkbososoron - (Cl-C6) al kyl-O . Preferred conpedanas2#/013701
formula I'll1-c include conpounds of 25 forrmula Ill-e

wher Rief drirdds comb&n@)oalfloytnular 11 £ 4 Qne1usel c@ﬁﬁ)our’lds of
formyia g}n an ther aspect, L5 is -CH2-. Preferred
Rp ot Fﬁﬁ?% I11-c include conpounds of 30

Lgolrmulcaobm rf),- wheegi ®1k§1L$ =15tRof EkoCA)caldyl a1i8f1 -, -
I n_ anot her aspect,

Cl- | kyl Cl- C4)
6 B a ihr - S aaDaon (880; 70 o rG - Alkyl-

PCT/NJ@%®04tQk§70A1kﬂef ergoed( regorrpougeaq @@‘9 f—%fﬂ& 8 alkyl-,
I11-a é&ﬁEUde conpounds of fornula I11- wher el n éY

is - Eerlsn)-al kYl Rs)SOp\t(jobtf(Poﬁcioml Whgrein

|k9.1.sﬁ| o a {6k C6 , LkadNa, -, -
SR ey

(R9) , Cl- C4£

- S02N (Fz9§6 alky oéﬁ{mlifl (C:Pz@sy aﬂkyl thienylRg) Ci-Ce-
S02- (C1i- aloyh- N - :
mherefn Fé?%%& bl%% (EQ}C§O%§6QShg%&$g}l ﬁéazyl

al kyl - fur%ﬁﬁﬂeln-eﬁg E%th%@ﬂ-hﬁéﬁﬁaéﬁyylgrﬁwps-©6e al kyl

t hi enyl, oégﬁdgéll?lEﬁbsﬁwgdﬂgdyMuthC% and:ﬁeteroa rFups

pyridyl, benz wherein the ar

gr oups artélato@treoﬁaﬁﬁyels@ﬁﬁﬂﬁ @ne@k wilkbrll, 012043a11@<p><§4,
groups t e depsndent |

A Kowy, Parsyen, OB D ke B N (a5t

(C1 C6)aﬂkyﬁlkzinIﬁkb¢k@Wl Ch- @Mhhéb@ékkyl onnzCr4C4
15 hal oalkoxs 1 g& gferred conpounds of formila I11-g

i ncl ude conpounds of formula II1-h, wherein Rl and
R21 are both H, and 20 R22 is H, phenyl (C1- Co)

alk%&%fe?%@éyéomggﬂﬁggﬂgf %8&&&%@ fﬁfgg include compounds of

formula III-h, wherein

R; and Ry; are both H; and

Ry2 is H, phenyl (C;-Cs)alkoxy, benzyl, halogen, (C;-Cg)alkyl,
OH, Ci1-Cs alkoxy, NO,, NHy, NH(C;-Cg)alkyl, or N(C;-
Cs)alkyl (C1-Cg) alkyl, wherein the phenyl group is
optionally substituted with 1, 2, 3, 4, or 5 groups that
are independently Ci-Cg alkyl, C;-Cs alkoxy, halogen, OH,
NOz, Ci-C; haloalkyl, or C;-C; haloalkoxy.

Preferred compounds of formula III-h include compounds of
formula III-i, wherein
Ry is H, C;-Cgs alkyl, -S0;phenyl, -C;-C, alkyl-furanyl, -C;-C,
alkyl-tetrazolyl, -C;-C4- alkyl thienyl, -C;-C4- alkyl
pyrrolyl, -Ci-C4- alkyl pyridyl, benzyl, wherein the aryl
and heteroaryl groups are optionally substituted with 1,

2, 3, or 4 groups that are independently C;-C, alkyl, Ci-C,

-18-



OH, Cl-C6 al koxy, NO2, NH2, NH (Cl-C6) alkyl, or N

(C1- CB)al kyl (Ci1-C6) al kyl, wherein the phenyl group
woO004pti7onal | y substituted with 1, 2, 3, 4, oPCHUS2004/013701

groups that are independently Cl1-C6 al kyl, Cl1-C6

al koxdkoxhal ogepgeH, o5 NUGR, NIGL- Q2 (hal @akkyl 1, ar (&l-- C2

hal oal,k ounds f forrrulalll-h
mcl%&eqﬁ’nﬂg dz i)]'fgl'fo Aol B 19553, wherein RO is H,
Cl 06 al kyl, -S02phenyl, -Cl-C4 aI kyI furanyl, -Cl-C4

ké/gptetrazolg Jng !Lk t hj enyl _Cl- C4-

aI ky =5 gPme Edop PRFPL DY T oyt m&éLHf]ﬁl compounds of

foherkd miheg , awyilereﬂmd heter oaryl groups are optionally
roups that are

bstit th 1
L7 AR pbb TR s e apir - o) S8BR0 G4l ooy . ox
PCT/W82Q04/613701 al koxy, hal ogen, OH, N2, NH2, NH
(C1-C6) alkyl, N (Ci1- Co6)al kyl (Cl-C6) al kyl, CF3, or

OCF3. Preferred conpounds of fornmula Il1-i include
Conrmﬁﬂﬂkiﬂéﬁ 05m Sy %ﬁ'Ebrhulefifﬂj1ﬂﬁélb§e gb&ﬁauﬁ&s of
3 (101 kyl-, -N(R9) C (O -
Egrm 1‘ENI( 'CW](l%feln Preferred corrpounds of forrrul a
RJ lils- a1, IOF%dglﬁQW%%n‘% 1, 1ndprla, 1\9{98{&' n
RO is H Cl-C6 alk or enzyl vvherel n heny group

is  RRIGRALYyY =8hs %W"tﬁdedfl\ﬁnht h12, 23, Pr d=r gﬂrogpéu‘plsat are
{ hat arderdopondant] yuiQlr OF. oblotuc Sl Ok sloycu, xo,

hal ogen

“al ky¥Hz( CHEEE)-Gal R%chﬁﬁclo@smak@@;xgl qae éﬂbyledCFz, or
compgygnds of formula I'11-j include conmpounds of
formula I'l1-1, wherein RO is H -SM2phenyl, -Cl-C4

al kyl -furanyl, -Cl1-C4 al kyl 20 tetrazolyl, -Cil-C4-

alkﬁ&e%@&%@&'comﬁguﬁa% o%|%¥£ &?grfgﬁ”’ i bg%agméoégggﬁds of
pyridyl, wherein the aryl etero I'n

formula III-1, wherein

Ry is H, -SOzphenyl, -C;-C; alkyl-furanyl, -C;-C. alkyl-
tetrazolyl, -C;-C4~ alkyl thienyl, -C;-C4~ alkyl pyrrolyl,
-C1-C4- alkyl pyridyl, wherein the aryl and heteroaryl
groups are optionally substituted with 1, 2, 3, or 4
groups that are independently C;-C, alkyl, C;-C, alkoxy,
halogen, OH, NOz, NHp, NH(C;-Cs)alkyl, N(Ci-Cg)alkyl (Ci-
C¢)alkyl, CF3, or OCF;.

Preferred compounds of formula III-i include compounds of
formula III-m, wherein
Ls is -N(Rg) - (C1-Cg) alkyl-, -(C1-C4q) alkyl-N(Ry), or - (Ci-C,)
alkyl-N(Rg) - (C1-C4) alkyl-.

Preferred compounds of formula III-m include compounds of

formula III-n, wherein

-19-



groups are optionally substituted with 1, 2, 3, or 4
groups that are independently Cl-C4 al kyl, Cl-C4

wabkbmoge17o hal ogen, OH, NO2, NH2, NH (Cl-C6) al kgirjusdoo4/013701
(C1-C6) alkyl (CL 25 C6) al kyl, CF3, or OCF3.

RPref er,r ed-comayndscofndonmyl @hbkém Fgﬁ@ﬂﬂd C%D%nds
of forrrul [11-m wherein L5 |s -
al kyPPL1enRIY PSSRk FeN(RAR | '0|2' 3(cqrc§4)9r033@8 that are
al ky ki ndegd¥ent 16,Cl; @) aakky| -c, - Eream&wl mmagead%z@f NO,,
formula I11-minclude conpounds of fornula l
wher Bty N w2 6857 600N #0- P UB064F G0316Y ROFi.s oH

5 Cl- Goc@] kyl, or benzyl, wherein phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that
are independently O -C4 al kyl, Cl-C4 al koxy, hal ogen,

OH, exr CcOo E u.lk ounds o
(d - M@ﬁalr:}ndlz %&%@%gﬁh%rﬁéﬁeﬁo%oéhﬁ o?d £

toerma anq [ rmwlhﬁéﬁiuléle conpounds of formul a -

rWEY €1 N_B8. e Senhey al k
é-MCIZ‘Ll Ci al kyII5 1t etrazol yzi{y% C%r&%l EiL t h%gﬁ%;t

10 _c1- tﬂtraaméwlfpyﬁnmw alkyLitlgenydl, kypl‘}i@tﬂ“l dykyl pyrrolyl,
wher ein hey p};}q t ro i onal
subst it ut ed %}%llh d% %lg(?f%ln tgl QQ I?dqp NS vt
i ndeperitentang ept@dn@lloylsub@m@taﬁk@m 1 hal, ogenpra-l,

al ky?M%FBMﬂa(tO&t;gln%é éifernegglchpéun% i ( 1C ]S{ngy,

| | | halq&qmd@HcoN@aunﬂis oNH GoCond Tyl | Nnclmeaekm (5, -
- (Cl-&4) al kyl -
b N( Rgﬁ%%lgg?CZCFﬁo%g ?<yl _N(R9) SC2-. Preferred

conmpounds of fornula I11-p |nclude conmpounds of
forrBﬂé%eE&anco¥£gﬁﬁé§]of formula III-i include compounds of
formula III-p, wherein
Ls is -SOzN(Rg) ~, -SO;N(Rg)-(Ci-Cs) alkyl-, -N(Ry)SO0,- (Cyi-
20 Cy)alkyl-, ~N(Rg)SOs-.

Preferred compounds of formula III-p include compounds of
formula III-g, wherein
Ry is H, C1-Cs alkyl, or benzyl, wherein phenyl group is
25 optionally substituted with 1, 2, 3, or 4 groups that are
independently Ci-C, alkyl, C;-Cs alkoxy, halogen, OH, NO,,
NHy, NH(C1-Cs)alkyl, N(C;-Cg)alkyl (Ci-Cs)alkyl, CF;, or
OCF;.

30 Preferred compounds of formula III-p include compounds of
formula III-r, wherein
Ry is H, -SOpphenyl, -C3-Cs alkyl-furanyl, -C;-C. alkyl-
tetrazolyl, -Ci-Cs- alkyl thienyl, -C;-Cs- alkyl pyrrolyl,
-C1-C4- alkyl pyridyl, wherein the aryl and heteroaryl

-20-
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RO is H Cl-C6 al kyl, or benzyl, wherein phenyl group

is 25 optionally substituted with 1, 2, 3, or 4 groups
woOhed4/0a9180 | ndependently C -C4 al kyl, Cl-C4 al ROXJS2004/013701

hal ogen, OH, NO2, NH2, NH (Cl1-C6) al kyl, N (C1-C6)

al kybrétids Ge dgtdbnaChy, sist@ehded ROcRreferred or 4

conpounds of fornula IIl-p_include conpounds of

f or nBFAUHT IEHRE RF&r dPACRRIILHY CetgpRékyl; Ccfe@lkoxy,
al kyhafegenylon - &b, CAnal, kil tcl-etyamely) w «CleGhaigh kyl -
thienyl, -Cl1-C4- alkyl pyrrolyl, -Cl-C4- alkyl
pyri 99121 %Her &Fp tHe O%Fyi and heteroaryl -20 WO
2004/ 099170 PCT/ US2004/ 013701 groups are optionally
substituted with 1, 2, 3, or 4 groups that are
i ndepeHdamady cotreunas 1§ foctuds &F koxyinclivgieogempoapls of
DR 1N T N (268 al kyl, N (C1-C6) al kyl (Cl-
C6)al kyl , CF3, or OCF3. 5 Preferred conpounds of
Rt cifuRar 1a1e: &othcHude€onpounds of formula I11-s,
rWheLejin d t hy &, and .S Hy~pl
fC o R R e s al 5T o L
OH, ©H- B &b kdMOXYNONO2 NHH: , NWH (@GECeby Lk ky lor dir(CN-

(Cl-{ l( 1= al ; [ | .group

R R e S e g

gr oupRt 19l lyasebphdepesdievitthy 112063 al kylor Glg@bups that
al ko \NC2, , _ . P. ed
conp%%%dﬂg%é%%g{&%?glyl ¢ ?%cﬁu’dglc%p%éﬁﬁég’o%gig&én’ OH,
forMiPa KV, (RIOIF:R21 R22 L5-C02R,  (1V)

Preferred compound of formula III-s include compounds of

formula IV,

wherein

nis 0, 1, 2, 3, or 4; and

each Rjp is independently, halogen, C;-C¢ alkyl, Ci-Cs alkoxy,
C1-C4 haloalkyl, C;-C, haloalkoxy, NOz, NH,, NH(C:-Cg¢)alkyl,
or N(C;-Cg)alkyl (C1-Cg)alkyl.

Preferred compound of formula III-g include compounds of

formula V,

-21-~
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20 wherein nis 0, 1, 2, 3, or 4; and each R10 is
i ndependently, hal ogen, Cl1-C6 al kyl, Cl-C6 al koxy,

wGaRe@@dotiab oal kyl , Cl- C4 hal oal koxy, NO2, NH2, RET/US2004/013701

(A-C6) alkyl, or N (Cl-C6) alkyl (Cl1-C6) alkyl. 25
Preferred conpound of formba R i ncl ude conpounds
T/ US2004/ 013701
Mefeomn is 0, 1, 2,
pe€ndent | y, hal ogen,

, Cl-C4 hal oal kyl, C1-C4
(C1-C6) alkyl, or N (Ci1-C6)
al kyl (C1-C6) alkyl. P arred conpound of fornul a
I1l-s include conpound 10 formula VI, (R 10)n R21
RR2 \ ' 0OR5 (M) whereinnis 0, 1, 2, 3, or 4; 15
each R10 is independently, 4] ogen, Cl-C6 alkyl, d-C6
wBdkoxy, Cl-C4 hal oal kyI Cl- G4 hal oal koxy, NO2, NH2,
NH (Cl-C6) al kyl, or (Cl C6) al kyl (Cl-C6) alkyl;
nahd R5 Urs 2al Rox9Eat by, Cl-C6 al kyl, Cl-C6 al koxy,
eQ@ﬁqgﬁnlsCﬂnd@bendently, halogen, C;-Cs alkyl, C;-Cs alkoxy,

C1-C4 haloalkyl, C;-C, haloalkoxy, NO,, NH;, NH(C;-Cg)alkyl,
or N(C;-Cs)alkyl (C1-Cs)alkyl.

3, or 4; and 5 ed
Cl-C5 al kyl, Cl- 68 I
hal oal koxy, NO2, NH2,°N

Preferred compound of formula III-s include compounds of

formula VI,

(VI)

wherein

nis 0, 1, 2, 3, or 4;

each Ryo is independently, halogen, C;-Cs alkyl, Ci-Cs alkoxy,
C1-C4 haloalkyl, C;-C, haloalkoxy, NO;, NH,, NH(C,-C¢)alkyl,
or N(C;~Ce¢)alkyl (C1-Cg)alkyl; and

Rs is alkoxycarbonyl, C;-C¢ alkyl, C;-Cs alkoxy, halogen, Ci-C.
haloalkyl, C;-C, haloalkoxy, NH,, NH(Ci-Cg)alkyl, N(Ci-
Cs)alkyl (C1-Cs)alkyl, or phenyl.

Preferred compound of formula III-s include compounds of

formula VIT,

-22 -



hal oal kyl, Cl-C4 hal oal koxy, NH2, NH (Cl-C6) al kyl, N
(C1 20 C6) alkyl (Ci-C6) al kyl, or phenyl. Preferred
woaoumasido of formula I11-s include conpounds oPCT/US2004/013701
formula VII, -22 WD 2004/099170 PCT/ US2004/ 013701
(R10O)n R21 R22 N\ / L5- (ZM}RJRm(\#z;) wherein n is O,
1, 2, 3, or 4; and each i ndependent| vy,
hal ogen, C -C6 al kyfl, N ‘ L5 COLR4 hal oal kyl ,
Cl -4 hal oal koxy, , ’ -C6) alkyl, or N
(C1-C6) al kyl (cC1- al kyI. Preferred conpound of
formula I'll1-s include conpounds of 10 fornmula VIII, O
(R10)n R21 R22 L5-CO2R1 (VVEL) wherein 15 nis 0, 1,
wBersin OF 4, and each RIO is independently, hal ogen,
Cl1-Co al kyI Cl-C6 al koxy, C-C4 haloalkyl, Cl1-C4
nhas ol Koxy,, RRerNH2,arH (Cl-C6) al kyl, or N (Cl-Cs)

5 alkyd ( 0 A preferred.class,of .campo nds
of fof 9% C@ éll%!gﬁrl) nygéllgge GF ntf aaiiyl Q{Tp ﬁ(
R21 ©RCa mx)oalkyll_,S A X, haloalkoxy, NO,;, NH,;, NH(C;- Cs)alkyl,
or N(C;-Cg)alkyl (C;-Cg)alkyl.

Preferred compound of formula III-s include compounds of

10 formula VIII,

0 (Rih Ry Ry

8 Y0 Yy TN

(VIII)

wherein

15 nis 0, 1, 2, 3, or 4; and
each Ryp is independently, halogen, C;-Cs alkyl, C;-Cs alkoxy,
C1-Cy haloalkyl, C;-C; haloalkoxy, NO,, NH,, NH(C;-Cs)alkyl, or
N(Cy-Cq)alkyl (C1-Cg)alkyl.

20 A preferred class of compounds of formula A are compounds

of formula X,

Q
Ls

Lz Ras

OR,
Rao |—5‘<

0

Ry Ra

(X)
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R23 R22 (X) -23 WO 2004/099170 PCT/ US2004/ 013701
Preferred conpounds of formula X are conpounds of

woaommgi70 X-a, wherein, Qis H phenyl, PCT/US2004/013701
- phenyl - O phenyl , -phenyl -carbonyl - phenyl, - 5
phenyl (Cl C4) al kyl - phenyl, -phenyl-pyridyl, -phenyl-

% phenyl - benzofuran pheny I-|ndq%¥
pheﬁ?ﬁ ﬁFﬁ@?l?ﬁWﬁﬁuﬂdSpﬁén§?r% q(ﬁquen§pmpo$%

fﬁ formula

X, panazenyl , i ndolizinyl, benzofuranyl, |ndonI

dlbenzofuranyl -benzot hj en -(C1 C4)a|ky| en

Qi Ifd iy PRepEl : CRERGH-CpRBRYYL/ béﬂfﬁﬁﬂTSﬁﬁPOHY%ﬂghﬁﬂy
al k)ﬂhenpmemﬂl—,c,;pbpﬁfl%lféﬂy.l pyfzh@hyﬁiwﬂbdyl -phenyl-
tetrahydr0|squ|no |n%

i mi PYFS[M2AAL b] TR §n6ﬁ€ura%ﬁﬂeréﬁﬁepﬁé indolyl, -
af orp@lréﬁgmﬁmﬁgrﬁlqulc g%ﬁeﬁﬁ %yerz‘?ﬁtl'd‘iﬂ?h' Y-phenyl-
substituted with 1, , or gr oups that are 15
i nd®peRdeatry! al W&éﬁﬁ%yl ber@pf@@a@w y| indal e

al kwenzgﬁﬁﬁm h@e‘ﬂ%hlﬁﬁenﬁﬁl &%Lﬁ)%ﬁ_kwaggznyl -

phenyl, or phenyl - erein R,
arelinﬁ@éiziénél%mqwawyldpb%lyélrk pnzofiermly (- CE:(B) alkyl-
al kyheny§2- B, &l kanQl, . p???@y_‘j_dl ({4 C6) al kanoyl, Cl1-C6
20 alkox car bony] pheny alkoxycarbonyl

het ép@gﬁ%},f@gpwln%ép@*ﬂoa@w1m1dazo[2 1-bl thiazol-3- -one,

het 0 y.
(Cl_%vﬂq%)%ghkgﬂlg A_&%ﬁgﬂxh ned g%,gcq)J] e o%g (9 dqpally
or ss@ztaﬁytedwhléﬂeﬂn che3 cyfu Is:a @r@@rpgparéhat are

oPL ISR LSO Y £ 1 ot Spoies bk,
al k&g ogRaR, hmalkumz hmv:b@mo@a) N&lRy| phNngTl- €8)phenyl -

alky al, oal kyl or hal oal koxy; and Z
IS abéeﬁ% @%&1 kx% gﬁ% wherein the phenyl group is

RsophfioRalaxe sudspemdﬁreﬁmm}m hC1;Ce2p1Byl 4, ploanya (§ho0pPs1kyl,

thatCZ—CG alkanoyl, phenyl (C;-Cg)alkanoyl, Ci1-Cg
alkoxycarbonyl, phenyl (C;-C¢)alkoxycarbonyl,
heteroarylcarbonyl, heterocaryl, heterocycloalkylcarbonyl,
-C{O)NH;, -C(O)NH(C;-Cs)alkyl, -C(O)N(C1-Cs)alkyl (Ci-
C¢)alkyl, or -SO;-aryl, 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,
NHz, NH(C;-C¢)alkyl, N(C;-Cs)alkyl(Ci-Cs)alkyl, haloalkyl or
haloalkoxy; and

is absent, H, or phenyl, wherein the phenyl group is
optionally substituted with 1, 2, 3, 4, or 5 groups that
are independently C;-Cs alkyl, C1-Cs alkoxy, halogen, C1-C4
haloalkyl, C;-C4 haloalkoxy, or NO,.

-24 -



30 are independently C1-C6 al kyl, Cl-C6 al koxy,
hal ogen, Cl1-C4 hal oal kyl, Cl-C4 hal oal koxy, or NQ2.

WO 2404»12004/ 099170 PCT/ US2004/ 013701 A pr ef ePCEMS2004/013701
cl ass of compounds of fornula X-a are conpounds of
foLnnllaréfdmre\meuaisB o%%m@)ddn]@g 'téﬁl p&lﬁﬂl yjfa X-a axe

en O prl 1,2-a]indoly uranyl,
CFE' %;‘I% %lghrfg)d?v“ﬁ}ﬁn d’hi:?err?z"ﬁ’f ‘uranyl, indolyl, 5

thhi azolyd ,id Rhazohi dLﬁwényle@@hehyi\hl ﬁ%&icﬁ: Qpti-anahh¥iyi,

sub3|tutdvv|th1 2, or 3 groups_th are

i ndepdrfent Y 1ﬁ8¥%ge?lenﬁué@naﬂkyﬂlb@m@ll’@lw&xy indolyl,
Cl- Gdnidd1al kyhia bt {ihal oabkaxys NPen N .o Nlonally
(C1-C6) al kyI or N (Ci1- 06) al kyl (Cl-C6) al kyl; and
10 FEPSRICeRpyithnll R23 3 8 Preependhatt Iresel ect ed
f r om shepataenyh v Gla | kQx yl o Ky,
hal ogenep (klgl C%( X eif @ & alg)%?m c, e Q@ko% (#\JI Cs
(Cl- W, CN%cEa %}lacmw NOg1-¥85) HHKGL-Cs)alkyl, or
NH- rmaﬂyb ﬂh@ﬂ@ Ce) (—1@3{ 6}4)a Ay kyl - phenyl, N (CL-C4
al k o) alkvi 2 phenyl. N (Cl 15
Ren) élﬂﬂ«yﬁmhéﬁ?l 23- RIFSOQDWGHQM @@1@@!@11 Kigfom H,
S@pﬁg}wl, RS h ylg i.s opti Iy
substltutledC V\/\ﬂ@@a@ka& eplpél%q Ny &Eg%gkgébsﬁ%%g%@ére e
i ndepepdBrtt YOI a@@:oxm,kgm, CB'Ha,I ROKOC: - Haladgen, O, -

N2, ¢ G11 641 'E‘@' 03] é@&yl Chn- gg O?i"%ﬁ‘@@--ﬁo-@ alkyl-

preferred cl ass of "conpoun forim
conpaids s oF (Fordrup ikl kG (GhelCet @) BRlkiys - Hoh&iy 106 N (C; -

ool seRpeyetn Sk s 090 8 a Qo ANE,,

E:S) (vlcl)kex}wqa_pRi:b%e phe(r@;[l Gkpual kyl %thchha(lllw)suﬁs(:ﬁ))utec& Gﬂlth

(Cl- C6 "al kyfL C(}%E‘é_g 8%0%% él %ﬁﬁ -%%;%p)l??dfagtg%s%ﬁtcf a

bondalkyl( CC:-C4) adk&yy r Qrglogdn, ( Q; A4, alckyt, mle€lkEd) o) -
Cs haloalkoxy.

A preferred class of compounds of formula X-b are
compounds of formula X-c, wherein,

R; is H, C1-C¢ alkyl, benzyl, or allyl;

L, is a bond or -C(0)NRig-, -N(Rio)C(O)-, -(C1-Cy) alkyl-
N(R10) C(O) ~, -C(O)N(R10) - (C1-C4)alkyl~, -N (Rip) C(O) - (C1-
C4)alkyl—, = (Cl—C4)alkyl—C (O)N(Rlo) -, -0- (Cl"CS) alkyl~, or -

(C1-Cq)alkyl-0O-;

Ly i1s absent, a bond, - (C1-Cy)alkyl-0-, -0-(C1-Cy)alkyl, - (Ci-C,)
alkyl-, -alkenyl-, or -phenyl-;

Ls is a bond, -0-(Cy-Cg)alkyl-, - (C1-C¢)alkyl-0-, -C(O)N(Rs) - (Cy-
Cs) alkyl-, -N(Ry)C(O)-(Ci-Cs) alkyl-, -N(Rg)-(C1-C¢) alkyl-
» = (C1-Cy) alkyl-N(Rs), -(Ci1-Cs) alkyl-N(Rg)-(Cy-C4) alkyl-,
-S0z2N (Rg) -, -SO;N(Ry) - (C1~C4) alkyl-, -N(Rg) 802~ (C1-C4) alkyl-
+ ~N(Rg) 802-, -(Cy1-C4) alkyl-, -N(Rg) - (C1-Cs) alkyl- wherein
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al kyl -, -al kenyl-, or -phenyl-; 30 L5 is a bond, -0-

(C1-C6) alkyl-, - (C1-C6) alkyl-O, -C (0) N (R9) -
wOChe4/0@)70al kyl -, -N(R9) C (0) - (Cl-C4) al kyl pcTAINEGRIN13701

- (C1-06) alkyl- , - (Cl-C4) alkyl-N (R9) , - (C1-C4)

al kyd me@) =148l C8) ol iy 5902 B4 w1 cuSORBy D,

(R9) - (C1l-¢4) alk

g4) al kyl - ) S y!
R@‘) 5.0 "(%%4) Ca1q4§|a kY]N( R9)S (Cards) o) k¥l ky| QT -
\Aher<e11nc4) %ﬁk\p@ 2004/-099170«ACT/ U52004/,013701

(G C6) .al kyl- is optionally substituted with phenyl,

-N Crg} %F(l@) are l@@e@eﬁt&)l%l%lg Cs @1@@14-C§§)29ﬂenyl

al kyl -, orc,=cf Qlk%)f@fﬂ}l‘ ~o( s @&){y@l K&L,razd’!ﬂ/qr ei_g, - ~Ce-
R9 and Rlo are |ndependently is H Cl-
- SO2phenPLXy 15 theenh: a1Gey et Fridi pyrmlm —Cl Ce- alkyl

al kyl - . t g5iraz ?ﬁY'ben Itc@me%kﬁﬁltﬁg'§¥§d an %F@groaryl
al kyl pyrroly - C6- al kyl gyrldy , benzy
wher ei n_ (IFOURPY PraneP hetnsrldar §HDS bt pilpsd aridtopt i 8nakl yor 4

substitu ust h e
| ndependtegﬁg)l ySC?hgct %re %ndg%eﬁde% g?jktc 3;1;11%‘31 0 Cé Ce

OH, N2, aNII]‘I?XYNthl@Q%) Oal, kJiPz WP(szHG%J)—éJskqlkyl N (Cy-
(C1- CB) %4¥¥ikyflgﬁ% nalQal kyl . o ?E%a§% 1h%h9%!kex

A—preferred class "of conpounds of fornula X-¢ ar
conpoundsi@gPaf ettt a X-d, wherein, L2 is a bond; L3 |s
a bond, - (C1-4) alkyl-O, -O (Cl1-C4) alkyl, or. -
(Cl-CA) alkyl-; the Aring is phenyl; and 20 Z is
abs@n@reﬂepreﬁe¢1@@5GLaS@mpbun®wpﬂDdE&ﬁmﬂafﬁFnu&as X-c

A3 5 AR S st & o “phenyl (G, - B)
Lzapkoa(ybozuys .-N(R9) C(0)- (Cl-C4) alkyl-, or -N(R9) C
Lg(g% é’béﬂgi -(C1-Cy)alkyl-0-, -0-(C1-Cyp)alkyl, or =-(C;-Cq4) =

alkyl-;
the A ring is phenyl; and

7% 1s absent.

A preferred class of compounds of formulas X-c¢ or X-d are

compounds of foermula X-e, wherein, -
Ry1 and Ra3 are both H;
Rz -is OH or phenyl (C:-Cs)alkoxy;

Lz 18 -N(Ry)C(0O)-(C1-Cs) alkyl-, or -N(Re)C(0O)-, and

Q is phenyl, benzofuranyl, indolyl, dibenzofuranyl, wherein
the . aforementioned cyclic groups are optionally
substituted with 1, 2, 3, 4, or 5 groups that are
independently alkoxycarbonyl, C;-Cs alkyl, Ci~Cs alkoxy,
halogen, haloalkyl, haloalkoxy, NRgR;, or phenyl.

A preferred class of compounds of formula X-e are

compounds of formula I-£, wherein Ry is H.
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Q is phenyl, benzofuranyl, indolyl, dibenzofuranyl,
wherein the aforenentioned cyclic groups are

wopbtesmmsd7by substituted with 1, 2, 3, 4, or 5Pgrmsp®4/013701
that are 30 independently al koxycarbonyl, Cl-C6 al kyl,
Cl- Cerafdoxed cdmplogésn, ohaoatuliyl X-hahoal dopounNR6RY,

enyl. A, preferred.class of conpounds.of for
Sk g G s e Dk R B
wi@h-C1 -0 2004V 099170 PCT/ US2004/ 013701 Preferred
conmpounds of fornula X-e are conmpounds of fornula X-f,
wherein Qis benzofuran, optionally substituted wth -
Cl- Ch aldotherbakpeanptiier iaspaetontheodieenti @Bthod of
rovi des_a. nethod of  treating di abefes conprisin
RO TS CHAPG e FREPRHEE PERTRY S St Bl BRGERE - 6111y
a8cetaIN Gmfunk0bAUL acdndand pat F6Atuld A nteed phtséeh in
treatrent. 10 I n yét another aspect, the invention
nﬁ?%v? é%“ﬁltﬁﬁéFﬁéEEutical conposition conprising a
compound of formula A and at | east one
phar maceutically acceptabl e solvent, carrier
adj uVantetoPRekEFpi @M n ERRot REFL Ak Pedtiotines 2
phavedd N RNO¥LAESs ar 18t hRdpetcidd 4 restdRgadbabebasula A
conprising admnistering to_a patient in need of such
apf et N Oﬁﬁaph%wq@élqa;1ac@%%%weleaﬁ@&ﬁ€néf cgrrier,

2890eaNds- fchigiapta A In another aspect, the
i nventi on enconpasses a nethod of treating diabetes

conp¥t SSRFhedanPRPetlr ity tovanpaen eptovigieg0 anmeghod of

cORLAY 18- ARBLIMEGHIL GAGY A8REAPLADL S ATRUAL AL i 8ot 4n
conpound or salt of Tormulla A or a pharnmaceutica
NS TiEn treahPeRsihPharesnpether by selcershbier anpwnt of

aPeodpbBRRL Rer s8SREEL .a L he invention enconpasses a
met hod of inhibiting TPT-1B conprising adm nistering

to allpanicsmeri aspsCchedda haventiona ghmraseesi eaheyhod of
t§§§§¥H§ﬂéf3b@%BQn&o&ﬁrf@ing administering to a patient :in-
need thereof, a pharmaceutically acceptable amount of a
compound or salt of formula A or a pharmaceutical composgition
comprising a compound or salt of formula A.

In another aspect, the inventilion encompasses a method of
inhibiting TPT-1B comprising administering to a patient in
need thereof, a pharmaceutically acceptable amount of a
compound or salt of formula A or a pharmaceutical composition
comprising a compound or salt of formula A.

In another aspect, the invention encompasses a method of
treating cancer or neurodegenerative diseases comprising
administering to a patient in need thereof, a pharmaceutically
acceptable amount of a compound or galt of formula A or a
pharmaceutical composition comprising a compound or salt of

formula A.
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conpound or salt of formula A or a pharnmaceutica
conposition conprising a conpound or salt of fornula

wé.2004v92a70t her aspect, the invention enconpasseeTas2004/013701

met hod of treating cancer or neurodegenerative
diseasesmmﬁempaSp&¢u; 3@eadnﬁah$iemipnpﬁrdea pateendd | of
d. there armace tlca tysuc ablflgnnunt of

trea %ﬁ%ﬁﬁﬁ‘ m%é? 6Fm?b ot *PRalRaceutt ¢

obequyslmweﬂlpmﬁamiaArnypancoagobamhmn: &@bbr@énsi@ﬂﬂlﬂﬁsulin
o~ 2004/ 09917 PST/U§2§O4/0137 l.n. apot

ress Secatncet RE% GO Drodr ded  S°Ht 6f-ePreat ‘ng

osgwmhynn51Xbéceﬁslfmmunphmhlsumhdfﬁéﬁﬁdﬂﬂblbeasngsdlsorders
obesity, dyslipidenia per coagul ati on, ertens

PHETH (RS PR o o d SPBBAP RET TS Ko g A EEHe COY

adltapeias) ambunbest ty cdtipahatess fommiiel ogicah ghsease,in
bl eedi n i sorders and/or cancer conpri sing
?§;Qﬁ§§%$1ﬁ@eﬁlﬁﬁginaceutlcally accept abl e anount of
a capaimnddobbbes M Adm@oanpatbenthd AnveaedonfbsuEho
treatnent. _As noted above, the conpounds of the

AR\ RIRGGALBY nd BB P40 PARd LBr ef 2F abl SESUMhiEBRE BTR-ugstul

ifStie reslchehBabs afe-isef Ul sebBed heiddi@@ti ABNEoAt rolling or
various di seases, including controlling or_ treating

ISR divRBet St ARHh DY LA GY tRDsE 45IEr aRLETAARY. i#Rd in

1P RERMN G nisQS Yh | SersBNShtiiy Y bak Pald LNLS nbBaNEREreof . The
thereof. The conpounds are also useful in treating or

C%rmhrr&a ei§ BiferussfBTPN BrARbiRg F dicséasesing R s

phhe d nealpeal @is&%ﬂ%ﬁrsucHeH£0@§QQﬂ§£@hkM€ diseasesr,
and the |ike. The term" K represents an al kyl
e

ﬂ@?%ﬁﬁ?ﬁﬁneﬁﬁéﬂﬁﬁt@kﬁGQﬁﬁﬁbéﬁdoF akHeh atons attached to

the r%ﬂﬁypgfﬁ%gk§n gg%@égén%$r uggﬂﬁﬂf5?¥%§2§%{gggﬁbated

es o groups T nc
nmmhéﬂnqﬁ qaﬂm@myatpmsmmquqhum iteopheppayentAsnaisethilar moiety

t ercg ntho%c %E’lmbrﬁldkgl nCloﬁ E?CEPOS% xkylrougJr ou%sclude,
deS| @ nunber-of carb RQ}’ gb
for example, methoxy, ethoxy, propoxy and 1isopropoxy.

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,
ethyl, propyl, isopropyl, butyl, iso-, sec- and tert-butyl,
pentyl, hexyl, heptyl, 3-ethylbutyl, and the like.

The term "aryl" refers to an aromatic hydrocarbon ring
system containing at least one aromatic ring. The aromatic
ring may optionally be fused or otherwise attached to other
aromatic hydrocarbon rings or non-aromatic hydrocarbon rings.
Examples of aryl groups include, for example, phenyl,
naphthyl, 1,2,3,4-tetrahydronaphthalene and biphenyl.

Preferred examples of aryl groups include phenyl, naphthyl,
and anthracenyl. More preferred aryl groups are phenyl and

naphthyl. Most preferred is phenyl.
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be straight, or branched. Exanples of "al kyl" include

met hyl, ethyl, propyl, isopropyl, butyl, iso-, sec-
wand4mestrebut yl , 25 pentyl, hexyl, heptyl, PCT/US2004/013701

3-ethylbutyl, and the like. The term"aryl" refers to

an agrat k:er#aydn%%&gg@k{fing R¥SLeM gontapni ng . af  cyciic
| east one aromati ¢ ring.” The aromatic ring may

hpgtesidiany be Ew@mlscﬁ et hefViF sea lditlachedlvée ot fierlopropyl,
C%pcsmzeycl hydr@fg@g%twgs Uy QR omat i %ymrgﬁeg@won and

rings. 30 Exanples of “aryl groups I nclude,
Ciﬁéﬁﬁﬂﬁy‘ .phenyl, napht hyl,

ﬁT4 t@{;{wﬁé‘yd“\HQ%’ pal e ? amgﬁﬁbpherlﬂdlcagéef 1t ine,

exanp es of aryl groups inc ude enyl, naphthyl, an
clahehirscepylomivgr eampt efaskimed aryl groups are phenyl and

nap st, hen -28 004/099170
PCT?%%ZOB%% fgg%{lgge%%{ﬁcyc ]I?jz/l 'tg\f) %e%é tQ] o ring
SYG3E T8 c:;cmtlaanh;adr oglar bbrnstEx amgl e@ebércqmrmalﬂqﬂlected from
cl ude ¢ ropyls, |.ob Lygl.ap
n%g%%%%exy %%él%ﬁepfﬁ?¥gﬁd H%%% i% cﬁa#% %%E¥ﬁ8aFom £ in a
ndﬂnmngterticorritrtq_qal 0" Tbadmeaieeofzyubmliafl chhor i |1ﬁe ,optionally
bro i odi.ne. The te ! ero | oal kyl
PR PR o ] Beomeih, SR Re e g wieoe
andeohenhenoatonaised eayddodsithnn ntr&nggerand)()oytgephezaﬁlj rings.

ere el eroatom
PR S P T DU R e By LRSR KaPTy gep s menbers.
Eoqptp ol lof héUSEmbﬁdldmakguhegxwuy$ ahhamhed tOf&ﬁfHHXample,
terocycglo r|n s .and/or non--aronat
AR S e e "BRREELIRHLS o, mgppnotinya,
ph@éﬂd];ﬁml O&lekybhy@f@ﬂpfaﬂ}ave plvtr @Bl 181153@1 7 genkEnsnyl, and
of heterocycl oal kyl groups.in de, for ‘
DG aE s 1 3PS aEEEt , R Or CoL T s micips  include
pPbPeraziyayl |, rrmrl@ﬁ@{aznyi/l pi paétshéyinyl, pyrrolidinyl,
tetrahydrofuran yrrolldlnyl yrldlnonyl and
PY5A A n Phyé$%ﬁ¥#HQéiLH€Véro%?grQ%anﬁldéPBB%%
L;?F%%?&F%?pehéééf@éf}ﬂy REFBZE MY -an MVRRRLENY¥lng system

containing at least one heteroatom selected from nltlogen,
oxygen; and sulfur. -The heterocaryl ring may.be fused or
otherwise attached to one or more heteroaryl rings, aromatic
or non-aromatic hydrocarbon rings or heterocycloalkyl rings.
Examples of heteroaryl groups include, for example, pyridine,
furan, thienyl, 5,6,7,8~tetrahydroisoquinoline and pyrimidine.
Preferred examples of heteroaryl groups include thienyl,
benzothienyl, pyridyl, quinclyl, pyrazolyl, pyrimidyl,
imidazolyl, benzimidazolyl, furanyl, benzofuranvl,
dibenzofuranyl, thiazolyl, benzothiazolyl, isoxazolyl,
oxadiazolyl, isothiazolyl, benzisothiazolyl, triazolyl,
pyrrolyl, indolyl, pyrazolyl, .and benzopyrazolyl.

The compounds of this invention may contain one or more

asymmetric carbon atoms, so -that the compounds can exist in
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pyridi nonyl, di hydropyrrolidinyl, and pyrrolidinonyl.
20 .. The term"heteroaryl" refers to an aromatic ring
weysismvieont ai ni ng at | east one het er oat om sebPeTiUse04/013701
fromnitrogen,. oxygen-, and sulfur. The heteroaryl
At f iRy 9y s efras bslomeri cotfivered. Se Thé e heshpbondnecan W@r eor
roaryl. rings, aromatic_ or non-arongti
s arbss el s GO, BPpcPir ol PingEeragners. i
t el igsanfiohet etrloarsiingdeoupsnt hehasds, if.er. , expopl£l1ly

jdi f t hi enyl . '
=B T pgy L 4R oo BHCURRE: PRSIy PuPRBesie or by
re®ylefteone dfexhantasenef: et eRO8S Wit PrOWES theCkadenates can

hi enyl .. _benzot hi enyl yrjdyl, quinolyl, razol yl,
o0 g RET kel G LBy ARSI T A LRSS Such as
ciherizdflizany bn 3@1ﬂkb@ﬁ%@é%ban&f,ifﬂﬁs@FQFMb,agent;
benzot hi azpl yl, jsoxazolyl, oxadi azo
HSSERCIOOTYT Wt s ofhi BEBTRHC 4 idzety HPLC 5@ om0
demideltylzinpy t BZ ot ydemicafd xbe R 0P IR ZOIEk o 1ThEs CATRAUNIS o
of this invention may contain one or nore asynmetric
ITHIBUN ABRES SY T Hat SPRETR b IdaRtBXPRRSTH Vipg
cHMOnZR04 AP0} / OaRCHHa2004/ PA8 s 01diihEeh8Bht to generate
stereoi,soneric forns. These conpounds, can be, for
ERS SIRARA L A CRRAWY 18hPRANE HEPRTis@d e eFiched form. Any

oflitast abeOEEffocddirdshess BétHld0R% tbhensiogle rhe
enantioners, i,e., optically active forns, can be

ST CAEd L ByP HeVih X Pc COPReFESi s or by 5 resol ution of
thewhaﬁeenéeéemﬁ%ﬁﬁdsUHEQBrQQe&fH%féaﬁeEB£€ﬁiré§%ﬁ§§§ic

acconpl i shed, for exangle, Qg conventiona
d?ﬂh%ﬁng§nd§r?%t%ﬂth2§?P ATP ok [Eeqneéseacesyimetry, and

ud1R%@! ¥ AGrROeNtsHe A RE QB PO AP bi}ﬁt_eﬂﬁ.éagthitg rtk?né( éac!m!p%u%ds

t
. chiral HPLC col um,; or"derlvat|2|ng the racemc .
Infledgr Bhai €8 a t1@s6! vPngarédifemonto g0ayemes at d.ikewise,
a1di *83LELROPES SioSEPALAt wgotﬂﬁteg{d%%ﬂ ELEROBl S MR 3.
chromat ogr aphy, and renoving the resolving agen to
genéFat €oPRENge | gifnalenerapodiedmudaedamtdonee i edhliyistered

or@nfi,chead,fioumy ,An af%%ﬁ%9§1§QOY?ﬁ£rfﬁﬁgﬁgé%%ncanrb%pray' or
repeated to |ngre§§e the enahti onerrc purity of- a

regéapoéyndn dosage unit formulations containing conventional
non-toxic pharmaceutically acceptable carriers, adjuvants and
vehicles. The term parenteral as used herein includes
percutaneous, subcutaneous, intravascular (e.g., intravenous),
intramuscular, or intrathecal injection or infusion techniques
and the like. In addition, there is provided a pharmaceutical
formulation comprising a compound‘of general Formula A and a
pharmaceutically acceptable carrier. One or more compounds of
general Formula A may be present in association with one or
more non-toxic pharmaceutically acceptable carriers and/or
diluents and/or adjuvants, and if desired other active
ingredients. The pharmaceutical compositions containing

compounds of general Formula A may be in a form suitable for
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15 When the conpounds descri bed herein contain

ol efinic double bonds or other centers of geonetric
weaxyowmedr7y, and unl ess ot herw se specified, | PCTAS2004/013701

i ntended that the conpounds include the cis, trans,
oZal angk E-faondigiplal i ass tabilkew serociadd, tludengesi,Cc aqueous

forns_are also intended . to be jncluded. 20 The 1
OFonPoltds SHFPGBRLIET FofrtiPa: A iy b%O%Qﬁﬁ%ns?eregranu es.
empé:lqn, thaptical | yortpaenrieeal | yr dyripshalrakl dorios.

spra rectall¥¥|n dosa e unit formul ations

cont “moﬁ’ét&aﬂ%en tGed ndRTt oRF B! phaF ¥t | &R | prepared

adE€saniap! Caﬂfyflnﬁitihodaddﬂd)mntt% amé arehisdreshelhed@ature
garenteral as used herein |ncludes 25 percutaneous,

AREGHS L CPht r EPIREU FO e, 19 | AEPRyETITRSIEIons  may

chit BNl A mde iaRehatheeabet & eEtdPN Y drifufSidhsisting
techniques and the like. In addition, there is

obr GYPEEENIRPhAFFRTRUL fEAYOT TRF maPERT DN EORPF I ngognts and
peospernd f depgral Hor mibdA ard rophas maseithLatdit cally

acceptable carrier. One or nore conpounds_of 30
elrerttal aP6r nBRlE YRR BECPREZRMNS n asdBEI&EF orFMEH T the

a@@fvéwlnéygdgeﬂgn150§&@1£%E¥énﬁﬁﬂﬂ'ﬂéﬁLkMxﬁ@Cﬁﬁﬁﬁﬁaééutlcally
carriers and/or diluents and/or adjuvants, and if

a glean radd. cotefER PABT T ¥ e-ha th Frisdisei £8P L FhECp Hapsrartitfiackmre of

L SOTPAS] 1inQRSCARERLNLMNG RRFRRURDS @&$§§D§rainé%3raﬁraents,
A may be in a formsuitable for -30 2004/ 099170

sSRCT/ {S2094¢ D18 73Irbogese  usediper Cé;ﬂ@mﬁt*‘ee aqtalsicet $alcium

p%lgger3|6%pa§gg' F5’:}'L%lé’%(l)il"’{%e’oE:Jrghu:k/""‘k—s'qugoe‘ﬂ’?d()'E§]§E"11fliie€ilfa12ln@l

e po rs or granules, emulsion, hard
ag@ﬁtscaﬁgnl @gcamplesyrc@pf@ ortaglcingi rer @bﬁb@%ﬁt iaéﬁé binding
Lahenoadd dagpat Ue REPBEL o0 A0 CUMI N liQat ing

ny e ar for the manufacture

apévalr sraceen l@sﬂmpd@rrp@snesgn@ abheRalch comeesict |a@nsl m;fy talc.
Tﬁgnkgbyeggemg¥ %F%ggﬂéé %?l %d oPn%éhSOQEQEPby known
g oOof Swee flavo

consrstin ening ag ents ring agent
tecmmnquﬁ} .agem ssand cpsesesuahlveaag@mssmam bederepsred by

kBrOVI h%éﬁ&%g fg%eglgj Slﬁ% g%%QEOQ”QnQaiégéﬁﬂﬁion in the

repara
gastrointestinal tract and thereby provide a sustained action

over a longer period. For example, a time delay material such
as glyceryl monosterate or glyceryl distearate may be
employed.

Formulations for oral use may alsc be presented as hard
gelatin capsules, wherein the active ingredient is mixed with
an inert golid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules
wherein the active ingredient is mixed with water or an oil
medium, for example peanut oil, liquid paraffin or olive oil.

Formulations for oral use may also be presented as

lozenges.

-31-



10

15

20

25

30

active ingredient in adm xture with non-toxic

phar maceutically acceptable excipients that are
weuidabdeof or the manufacture of tablets. TheBeT/US2004/013701

exci pients may be for exanple, inert diluents, such

as Cah@Edd CaubpBat fonSO0didHn6ar benat eact #¢d OSfaterials in
cal ci um 15 phosphate or sodi um phosphate; granul ating
QR EH S nWéEhaterwplggéﬁt ssulftabléxagfﬁ ‘Eheor RRREERGHIre  of

a&ue@\ié?' Qﬁ@é@l@nsb' Nad:eh @)9@1‘31%ntfs0rar%xasm%lp%r@t1®§0fé,gents,
gelatin or acacia, and |ubricatin agents, for

£ @R arfptE g neST i s taabaraEne shekiq1d udere  or melpElcelfdose,
g&@éﬁo%ylamekeﬁyyegpﬁil%eor they maypgugoated by knowhastce,

0 techniques. I n sone cases such coatings may be
PRFEPHEPYBYOLkAOWA t ecHHt quésagacaetay drd nt &fttht | Givacia;

d?é‘ﬁe@sblw PLLon,dit e agastd ol estd nal Laacka el occurring

t her eby provide a sustained action over a |onger
plp@sfplmj:ld&or orangfawle t i eciddiay mat ererdensgéhonaggproducts

of! y%%rydal Qeﬁteer%&d%r %ﬁ’&?ryka@é?t eQE?&@ rray;ope ARmple

enpl oye ormul ations for oral use may al so
prplesemtddlasehakdarged atdm m@@@lsemomh]er@ﬁmpttﬂw@f ethylene

ive_ingredient | xe n oli
O%lf(ﬁ%en‘fv%&?org%%np%ﬁa{%al %}%%ércﬁon%@&%lgal quor example
heblosidraets hol ekaokyeetarolas soft gehdensptiapsul exod@cts of

ev\f‘ﬁ{?feqlré‘ J)deieacx%it? T bQQEf&Hr enLe LS “héf‘?v&’]ilit gﬁ*\ﬁt 22t acids

exanpl e peanut
apar af heniorl oducke & | polykayethal eonsséoriorlalmaselwayge, or

B3O RS RLCSEILAN QS of OZENIES. - 31D G904/ QIIREH:  esters

Aqueous pensions contain
dacivee fedrer fatdtsy i acathm atdir leexni tdl mmiym’rames s ficraldx@mple

fgr thghn%nufagtgre of & u Qus %%spengéggg ué‘en 1ons ma

PRYCTPHENTS P& StEPeNAt Ny Bgént s, °f B8R AT & ot Y

atasd b@mwmitrhwrmeldmlme pmetsbyiraeixlreﬂ 0SByr Bexample ethyl or

oaulose sodlun1g %jqate ents. one

QoMK R5REomHtim oragata o and GanrdcAsraLs:

odi ﬁaeéSEmgv@fm@tageﬁg;sagemds gy e wore sweetening agents,
n turalky occurrin .

such as sucrose or saccharin.

Oily suspensions may be formulated by suspending the
active ingredients in a vegetable oil, for example arachis
0il, olive oil, sesame o0ill or coconut oil, or in a mineral oil
gsuch as liquid paraffin. The oily suspensions may contain a
thickening agent, for example beeswax, hard paraffin or cetyl
alcohol. Sweetening agents and flavoring agents may be added
to provide palatable oral preparations. These compositions
may be preserved by the addition of an anti-oxidant such as
agcorbic acid.

Dispersible powders and granules suitable for preparation
of an aqueous suspension by the addition of water provide the
active ingredient in admixture with a dispersing or wetting

agent, suspending agent and one or more preservatives.

-32-



10

15

20

25

30

phosphati de, for exanple, lecithin, or condensation
products of an al kylene oxide with fatty acids, for
woxenpoe1700 pol yoxyet hyl ene stearate, or condeRE&USL0V4/013701
products of ethylene oxide with |ong chain aliphatic
swleolel 8isbersexqnpt evedtapadgeass hyt eneaxeetaNebentt are
condensat.i on products of ethylene oxide with partial .
S%dtRer'd 166r i Ved HPSH fatTSAACi USREERPh RERVEOl  sddfithdonal
eXHﬂgﬂéhxethyfdﬂqee&ah?l&0|swg@@@ﬁﬁﬁ§1eﬁﬁﬂ%ﬁo&énﬁ and coloring
condensation@groducts of ethylene oxide with partia
AE S s MY Pt TR PT iFRSEREty aci ds and hexi tol
anhytizreseut ffa XMl i tReh¥ebhykane 18QERELEN may also be
. monool eate. The _aqueous suspensions may also contain
1y idiort Y &TpraderPar s, sTsioRgnpl 8het iy shase may be
a N~RGRRYH1 - NYAAr oxy¥benzqatRyra@nes Pl MY en¢RLRFLNY of these.
agents, one 20 or nore flavoring agents, and one or
S IeweBt et Ay ageROSItS el &8 FRTWEE Lo osauEhbing ngums,
£43 | dhepIRONZLONS Y BE LARMELaLeda by Suspanding theyrring
active ingredients in a vegetabl'e oil, for exanple
Phasadinitddesi | fosl ispempile, sswsdmmeroi |lastitddeonanci ¢stars or
pdﬂtf&ﬂn!ggﬁgrso'ldé%iv%ﬂph ffbd! ﬂ%ypargéidél %H& OEE*itol,
suspensions may contain a thickeni'ng agent, for .
angdwsipresheéswagxannte parkitfim nmasdepke, aledhglondensation

prIRELENIRO AGCL AL A aY0LL00,8000L 8 UBY, PE.2d0Mhe, for
to provide pal ata oral “preparations. Sé
expopgesi v laiexyerhylbre pseseivad pnbhécaddi t | ofhef eanlsions
I -.QX] : . i i.d, _Dispersible
T ers A i e, AT IR e R Sof o
agquévyspsuspehsednxbys t heyaddet iformoflavatierwipriovisdeetening
ackjive | e i m xture-wth di spersing.
S A AT il R il S
glprceser vat | wesrose 32 VERAQD 046 00UIEA0 RBET/ 82004606130 tain a
ents or .sus

O O U e e M
Thebovbardadittiardl cexcopitentng, hay @a@nphe sMeet®HiMgef a
sgéf% %ri{]'éyygbiglqgédg%us 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
preparation may also be a sterile injectable solution or
suspension in a non-toxic parentally acceptable diluent or
solvent, for example as a solution in 1,3-butanediol. Among

the acceptable vehicles and solvents that may be employed are

water, Ringer's solution and isotonic sodium chloride
solution. In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this purpose

any bland fixed oil may be employed including synthetic mono-
or diglycerides. In addition, fatty acids such as oleic acid

find use in the preparation of injectables.
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agents, may also be present. 5 Pharnmaceuti cal

conpositions of the invention may also be in the form
wohRo@ido9i7m- wat er enul si ons. The oily phase mayPO®/US2004/013701

vegetable oil or a mineral oil or mxtures of these.

Sui t1318 e EMEsINKyi npfageyErsermmy Reowmatiar ald y-rma;:];curalsstg be

ps anpl e gum acacia_or _gumtragacanth,

a(%ght%rsatle gaog)élu%enggiﬁm phosphatT Jg%?ri‘eosr’ eRafpl ef by rectal

adyeign,stiretibhi nof anchestdang .or  paetéal cenpeyisidensi vedn be

f-at i ds and hexitol,. anhydri.cé%?), for example .
p%%etdang%oﬁ%ﬁ%%t &; ean&éfucqon"a Heafi ot S5PdGuct d‘Fr;t@ﬁé‘tmg
exgdipd epar that st eskidvdth cetdiykepet expélestfs exanpheid at

ate, The epul si ons

I t hyl rbitan nonool 15
-pel e e Sarblan Tmopolaer The el <o 15"
tSyrelpsisandhel idxuys maychemboemd s echoddde weehbeBiuBfger and

ents, for exanple glycerol, propylene glycol,
poglg’r tltht"%le?e %f?{ﬁ: & or sucrose. Such fornmul ations may

al s@ospotiais &f g&mﬂaqenbm@wrzgg@;yvh@tei ﬁ@m@ﬂﬂstetr_ed |

fl avori and col.ori, agents. e pharmaceuti ca
pacroﬁ?\é(?gf?‘??%nén n%ftk?erﬁq% f“ggl‘f‘%r m'g¥ &7Ugt efiPPending on the
véiijeaet abliecagt@iistQbnolieag| Neus SWUSReNSEO0Busdided or

suspensi on may be fornul ated according to the known
ALH5° ﬁ’?énbn i"(lf‘l%svee abl RIBPRRISTHG Yor 2RBYY M Siyet 9o
1aod suspenéi s, agerksvhbatedavsy Rt -renti ansd AhQYeHe

The _st gr ile injectable 25 preparation may al so be a

UESGVeE 1R Eet aPESd6l-ution or  suspension in a

nonsbexécspadard ald Ynacepptabla dil uenbRE1 SAIMR . ¢ g,
for exanple as a solution in 1,3-butanediol. Anong
e gRdepfib & Rreicamesabiens AnreRrstenablygpmded as a

TRy g ar it @intRENGCSr S50kt Lanand | 1Sy,
‘ sodi.u?_/ngchl o%i)rdégé% l§§| ut i pan I'n additi %n, st%%cf%,t Y
CotRaalBe | Sharastdoiy énoreRtents ianpl oyedl asmeuvlafenttor

ex@inp3 HS PENEH NG JTedisum w',:%ré@éz%b‘i% BOS€ o 3kl q\ll/%\p%nd most

fixed oil may be enpl oyed i ncluding synthetic nono- or
PTETGIrFEeY | Yeks.Eq A5&ddY v ofert diryrudeldd Swcdn asingiveint, the
acGkd iﬁ&f@hiﬁﬁ%é %a&hSepéﬁﬁﬁgﬁgd %Etﬂfehgﬂgftﬁggé%%ini%sor a
water-miscible ointment base.

Alternatively, the active ingredients may be formulated
in a cream with an oil-in-water cream base. If desired, the
aqueous phase of the cream base may include, for example at
least 30% w/w of a polyhydric alcohol such as propylene
glycol, butane-1,3-diol, mannitol, sorbitol, glycerol,
polyethylene glycol and mixtures thereof. The topical
formulation may desirably include a compound which enhances
absorption or penetration of the active ingredient through the
skin or other affected areas. Examples of such dermal
penetration enhancers include dimethylsulfoxide and related
analogs. The compounds of this invention can also be

administered by a transdermal device. Preferably topical
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WD 2004/ 099170 PCT/ US2004/ 013701 The conpounds of
general Fornmula A may al so be adm nistered in the form
wohoewoepiosi tories, e.g., for rectal adm nistraCrms2#/013701
the drug. These conpositions can be prepared by
admixiing rehéodr Wyl W dd) a:couipt abhed Nitig & pattAdebther of
xckglent that .is solid at ordinary tenperatures but

EIFS ST TE0 Tt AR (RIS (ERBEPRE UrP ST Wil P PRL S ix
vaeldtyi.nIhheitket uWasd,0 thel aasevd heyedituds Sdthvered

terials ipclude cocoa butter and polyethylene
%&J&OESE&O%%IHI’]@% e GteSgarer &l CEdHfifioraRsRaGS pehrough a
nédiianestat edc 1 paviert agaht YpéiuantslebighesiBdi Upidhe s in
dru endj ng on the vehicle and concentration

t E’éﬁheF]F%e?klﬁé &y FHERBR P ortheyiresdpdeat i nl Hehe

ad«‘cQLh#eC bgenAdyandBgeaiss )éhr@QQHV@[H Sskﬁlzhc haagontPERed and
anest hetics, preservati ves and buf erlng agents can be
i

PRSI PeRSTnT 191k Qfefing 8Ctive REent $6r geMsnpPLerra dyre the

rédipather exterdaladd %$U%§cr§cébsuler§0uu:lfleaQHc%é@lattlt}l%
formul ations are preferably applied as a topical

2GS ayaY o hE e Gri ey @8nt 1o rmeEbransyppbs| FE@WSdermal PatCh

méﬁpnh@ﬂﬁﬁggtlﬁ@ec&@du\ﬁ% i AgK egh BNy %o@v&ﬁ&%ﬁé@iﬂ%th an
of, for exanple, 0.075 to 30% w w, preferab

2ONSGHKE WS SR TrOSTU IO 3T aPer@bili @ nule 10896 wm\/ a \Nrdiyester

pdnmulrated: i AL QI Rtement, o ey : AG 'o\fethggr%&{]gl%ﬂ%
be emgl oyed W|th ei ther paraffinic or a

AFeeed| Eram rnwent ipasedioNtserinati ebyn tdmner. While
E@tph&gel i eﬁ%ﬂ%ﬂftl%emg f%{ r@ﬁl&ﬂtsﬁg 18|rl;]t %\:ectﬁa;grgo\{sﬂpglse a

an oil-in-water cream esire
niggiiesust phlaskeaft e @meémbla@e wm)h entbuder dmwroil or

W t 0% W W d 0l such
DSy o oL o obut anoy i ¥ R ST
eygebift oF , 19l yredusied tpghyle@:hwaeme agﬂypophahxjc remtliuries exr
; r t or mil at dgs I -
“%4%? %gg dlgg%ﬁ%%hgamﬁlg %Zﬁ%%@sgo s%?p'?d%)ofmlud

basénetr atl omdfa tiee . a@“bgv‘ehéngrbem emtlllshfbel:grs)t he ths kicn

wf%%oﬂEhSEaﬁqff§éf%é)a% &-up éﬁgﬂso callggc &%gfgﬁing wax,

and the wax together with the oil and fat make up the sd-

called emulsifying ointment base which forms the oily

- dispersed phase of the cream formulations. Emulsifiers and.

emulsion. stabilizers suitable for use in the formulation of
the present invention include Tween 60, Span 80, cetostearyl
alcohol, myristyl alcohol, glyceryl monostearate, and sodium
lauryl. sulfate, among others. The choice of guitable oils or
fats for the formulation is based on achieving the desired
cosmetic properties, since the solubility of the active
compound- in most oils likely to be used in pharmaceutical
emulsion formulations is wvery low. Thus, the cream should
preferably be a non-greasy, non-staining and washable product

with suitable consistency to avoid leakage from tubes or other
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penetration enhancers include dinethyl sul foxi de and
related anal ogs. The conpounds of this invention can

wal2sm@/doge170 adm ni stered by a transdernmal devi cePCT/US2004/013701
Preferably topical -34 WO 2004/099170

cHCEHUS2004601376: sdmransheat diiny llorke aecanphdéshedkyl
u3| ng a patch_either_of the reservoir and porous
T SHETt §Pedbr i ReGer g1 HRTFTX Shearets: PRORY RS
gr«;ﬁ&ﬂ, diketagt b¥ecaaantt iracdel dvaied i s%@%gpmolﬁ%wsﬁar@n
r

eservoir or m Crocapsul es throu rane

deqitlo AlFELEet HePEREMt DFerEEabFe l%“rHWéSls\‘F@arﬂEPchzT s in
e%ﬂk@@&l%ﬁhmi@&t& ki 0518HE0SA WaddiR o @aLPhCBEcedd may

the active agent -i s absorbed through the.skin, a

b oHiad| FBESanEeY prediaest ALABE 9T oV GombiaakEpRyeeRrEhmg

o Scrad i Bhet-ef ed f@qdﬂ%d I 8¢ Phe s d1d, t E‘ﬁgﬁaﬂ%@lﬁ):tng point
. microcapsul es, the>encapsul ating 10 agent may al so -

1$pifle iSspha3st Wel Ferntin@arshbin ranfyder rdlaupdt eparaffyn or
ot{ﬁg}l qggeggg gopound Jn@.gui tabl e sol vent system W th

adhesive system-such as an acrylic enmulsion, and
a p&lof@@ﬂétlopat@hlta'm@ Gl yt pibveerel Gldnting ssrat sponiz dfhe

[ n C Ltut f n ;
TR Saretin SRy AP IRk L Bl e Mpadiencs ave
disarpiesle omesetyendedmn siufiteple icanmyprcorppeséadly an
' %g Ly I th at or an
a%‘:‘ or %Oggeﬁ;‘b ﬁséh% rgﬁt%tgn gfﬁé%lc{le\ﬁlgr ef gpfgbl y, a
atydirdphinnatorgnadtsive emgirsdi et sicect tpa@étemgblw plhewnt in

' Si |er S bilizer.
S+%§%%§gnh%%5$§¥%ei t% |rr11\ceilghg9a§jo&goc%ai an ‘é):l%| bgnd a fat
adiogetadgerusiheo e&mlttcsnf(laeﬁélsl) paxrticwrarly thout 1.5% w/w. For

stablllzeré % the S0- called |ng
the(?%ﬁ1 ?%er ﬁt% % %ﬁ ?Iu ? E% com %Patlon
iswoen ttiaknl adeeundi:ﬁmém]yg da»mblifre@twit&s ensh |ocrhmf>mé nsdjlhamts
aoi I%j dltspgrselaéz%(gl etof thff cre %“ér nuk ons.
& PEr §°ah RS oRO VST dbii 1F78FE S é%ﬁ‘e?
adisiniigtetrbd per nod atiren cofipotihés pmaa,senat aldny &8t whth .
cl ude Tween GOétS n cet os][]é-groy al cohol i

Ry AT GO ol S B PR oroL Barire SAREC SBh Thanote
acids, cellulose alkyl esters, talc, stearic acid, magnesium
stearate, magnesium oxide, sodium and calcium salts of
phosphoric and sulfuric acids, gelatin, acacia gum, sodium
alginate, polyvinylpyrrolidone, and/or polyvinyl alcohol, and
then tableted or encapsulated for convenient administration.
Such capsules or tablets may contain a controlled-release
formulation as may be provided in a digpexrsion of active
compound in hydroxypropylmethyl celluleose. Formulations for
parenteral administration may be in the form of aqueocus or
non-aqueous isotonic sterile injection solutions or
suspensions. These solutions and suspensions may be prepared
from sterile powders or granules having one or more of the

carriers or diluents mentioned for use in the formulations for

~36-



10

15

20

25

30

lauryl sul fate, anmong others. The, choice of suitable
oils or fats for the fornulation is based on
wachi4a99rig t he desired 30 cosnetic properties- PCEiUse®4/013701
the solubility of the active conmpound-in nost oils
ofdlkeldpindsbeaused. iThephanpacedd intat beemiksbbhed in water,

ions-is very |low, Thu t-he eam shoul d |
p%ﬁéﬁ:@%k% %%ey%\o%’o GPEasyT %%41(:-05 ’aie%ﬁ"ﬁﬁo hd WEs Habi e
coriguhgetdwoi h, spedrald eidonsesamncyilt,0 baveyd heedage sodium

r ub r_other -35 2004/.09917Q
B A 0T T L5 PR ers: Y G UBRUbe arehatpdes of
adphgilstrabhorn @re dididsihadakkyely esicams isU€he aSharmaceutical
3:i -isoadi pate, isocetyl stearate, propylene glycol
*di‘ester of coconut fatty acids, isopropyl nyristate,
decybsapeal eyvelsopf optyd clilaielm kﬁt&%ro@u%bﬁﬁgeaﬁaw, t@ Sbout
t hyl hexyl. pal nm t at r a blend o ranched chain .
14gost sper%)}“ @rﬁ‘g‘e&% %ﬁélgewﬁﬁ§h5ep%§e@afél BRe BFSfw in the
trearhienat io@n td%p&ild:iv@agiln@ﬁ]citlf@i pé@rﬂﬁilﬂiic_ﬁzd% r@ﬂiﬁrl]fte%ﬁ mg to
Alterpatively, high nelting point i pids such as .
a%Ftt egsoqt p%r aPPFh®RIndPST | PGl d par@Ff | ANt otffer active
ingre@iaht othst Caly bBe UsSHb ikl Famulal Qns Uit abter{9fs to
topi cal adm nistration to the eye also include eye
PTEFUES RhBrRTHS (1RSI iSPETI Ky edY R sleRandidis sPvedhorhost
tredspanded | fheUiphabl Bulaf I elle @IPELdrRd)6t38 +18HUEOUSHsage
solvent for the active ingredjents. The .

"Rt iHRPariitat o gpRaERl Ve PRRER diftisvante fHqET exlebity 1 mg to
apfuesenb kg bz sHChiaraukatiofsed a sonceM 1At A ofy 1e
0.5 to 20% advantageously 0.5 to 10% and '
a9part PEET e | i abtsuttol TovgwAgseFarer tdrer-agauthe case of skin
REnPOSES, the acllVe LoNMounds.gf ot hig, C LIoN opical
i [ n&ent I on are or dlblnari l'y ‘conbi ned wi t h o%?gﬂosﬁnore copiea
PrE@PUFANPS CApPOBIUEOE tQf t Wels ndhvapedorotive Wie affected

ar@dmRbst & atd N . 1hfks29 @%m nistered per os, the
conmpounds may be adm xed with | actose, sucrose, .
st ggéh‘/\’éé\%déﬁ erddusteood, edtoereyent dghkandile swidsic dose

1e9%h|HEPSéhfuéﬁ%tﬁﬁhﬁﬁspa£§éﬁt 5§f¥ﬂd%§e %:ﬂpoﬂagnﬁ ffg%y of
st earat e, magnesi um oxIl de, sodi'um and cal cfum salts o
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
excretion, drug combination and the severity of the particular
disease undergoing therapy.

For administration to non-human animals, the composition
may also be added to the animal feed or drinking water. It may
be convenient to formulate the animal feed and drinking water
compositions so that the animal takes in a therapeutically
appropriate quantity of the composition along with its diet.
It may also be convenient to present the composition as a

premix for addition to the feed or drinking water. Preferred

non-~human animals include domesticated animals.
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phosphoric and sul furic acids, gelatin, acacia gum
sodi um 25 al gi nate, polyvinyl pyrrolidone, and/or
woaboswoswrb al cohol, and then tableted or encapeulust@d/o13701
for convenient adm nistration. Such capsul es or
tabl@st sofay sodtdl nthd canthol et easeidbormtddOrng
be provided in_a d|s€er5|on of active _conpound

TRy AF 615 pr Oyt L 1681 FUFERY, ForFal| oS TG 30

diparegieer aln agtd NdsdH alsibebt MByhd e dvienithenf pr&vLdes methods
J2(:][.]80[.]8 or non- aqueous | sotonic sterl le | nj ection

S0P RS BPU NS P ST Fhgs € THIBALART Whep one or

MCBALS PRASbOBSs RYc REr e par 8dzydd OMcE) ehhhen PONEETS,,0r
anyl es having_one or _nore of the carriers or
f‘g%foa’éﬁﬁs et ghHeyassrlaser 19K e tHdemiraproientor - 36

eﬁ@r&@ﬁé&ﬁ@ 9&17 O REHIISZB04{ 0334 x QFak RN f“ éfé(b%tt'e%n
conEoun S be di ssol ved i n water, Eo yet hyl ene
(Qﬁnyégﬁ b?OQS@%ﬂééqﬂ ﬁéapet%ﬁrmﬁ%ﬂltu@épnpéﬁ erably in human

tygRt trengessleoi ds . Q@é@@tm@tﬁ®d§$&§n%1%blbebgﬂgﬁgcterlzed as
al cohol sodi um chloride, and/or various buffers.

the REAUSH] O i S°idd TAEEEES 0fO15 heditn A4 Spase one tarakeneir]

head Wk dsly i&mmgp% tthegphaddmceuti cal art. Dosage
| evel s of the ordér of fromabout 0.1 ng to about 140

my PEPSRiTEreh dncBedy Wet gindysér odagt akeoeseifildemia in
%1eh£§aé£§%g1éﬂzlhgeo§b§W§béégnﬂ5a%§nggﬁgliI&%“%%Pe IT

about 0.5 to 10 abou g per tirent per
dlﬁﬁétaﬁouni‘h%?e artthpds inghedt ewthodat lnuslrb@ conbideedity

14 og@oggencwme é:l%%{ieﬁé@éfs tq @rogﬂeﬁeg e d%%gége

ormw T vary dependi ng upon the
1qﬂ@ér9§?¥¢c£HQ%9 #d@@doﬂe%@ﬂﬁ{uﬂha'metbndSEhﬁ%gﬁn mﬂm ffurther

%%a@%éh %rsah'sléfeﬁi’”ﬁéu %&%@ﬁéﬁﬂggfg L 1,09

to 15 about an active i ngr ngHally
Ia@@§én@awﬂb@xmadWﬂnsssemedaHnm@néltdnébetldmseﬁrﬁ@w

e T S AR TRl Bl B L O om g

prefe e 1o ap a top ica preparation of
conﬁbﬁﬂ@anﬁhddﬂ alsnveneluﬂetumetﬂewafiﬁ@t&ﬁifﬁﬁeeaatmp

ac&g E?gédtiégéisaag%Ytriglyceride levels in type II
diabetics. .

Among the ACE inhibitors which may be utilized with the
invention described herein are quinapril, ramipril, verapamil,
captopril, diltiazem, clonidine, hydrochlorthiazide,
benazepril, prazosin, fosinopril, lisinopril, atenolol,
enalapril, perindropril, perindropril tert-butylamine,
trandolapril and moexipril, or a pharmaceutically acceptable
salt form of one or more of these compounds.

The invention also provides methods of using PTPase
inhibitors of formula A for improving the cardiovascular or
cerebrovascular risk profile in patients experiencing or
subject to type II diabetes (non-insulin-dependent diabetes

mellitus), preferably in human type II diabetics or a patient
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20 I't wll be understood, however, that the specific

dose level for any particular patient wll depend
wopon/@vari ety of factors including the acti PCrausedo4/013701

the specific conpound enployed, the age, body weight,
egeast el cenldrh subdret dietSyndriome #f Toedeisttiatdsonay also

0 g nj stration rate of 25_excretion,

i St on sanie R RO EE Brofneard ditaper

ddssesase sintdregoimpetherapyackFon adhiypé siT atizrttie or a

N = i mal.s, the co si.tiqn .may al so be added
ptg ggﬁﬂg aﬁleﬁ(g]enfcéél or drih cl%ngtj‘ovva %?i.ror?{? ‘may  be
convém entvens ifoar alikat gréhieleanimeahofieesls and dy ianki ng

.0JIpositions so that the_animal_takes . in a, . .
e 2 SR LB P Rt ot oArant | By Tse tnhiBiing
agenposidrnopramomng mﬁgﬁaﬁfdb digehts, | indRYord ishabey o?e or

convenj ent. to _present t c osition as a premx for
R 11 b Ty (B EUT0t G AR EAQTRRL cF BRer O fdabetes or
Spodrdusran ianiampksiene! Lide<danest sGah eghratintles. a138 WO
2004/ 099170 PCT/ iL;{SZO 4/ 013701 As noted above, the =
PFRVENTT S Cal"S5PBrove tless st FE68 S aRdeRiohpos ithestis OF o nhibit
me oald Niad iddkctrietapye@fatiiep @yl iapdl Ty peedilstgicabst-es.
hI n. e such ,assect ,, the invention provides methods
ESPGB%O?%Cge“B&TﬁGu dB2 bR iuPgeA FReeembi datitésrwippluded
innehDd inviERNte oAN@k 04 ERSIHHC OBV RGEL G BAY WIRGAGE cose
inhjbitors for inproving the cardiovascul ar risk

LBYoiT 138 i PR&LFBRt £° PeKEPRg or subject to

Syndrire of @hek¥PRethodt aRRLESses N NI Andepgndent
di abetes nellitus), preferably in human type’ll
PAF Lt i'¢s PePReSBeRRt hotw gy el ser by @fdfiesttizei pedunss of:

al0x thedRduahi 80 Ofig rdfdatf 3t @b 0 hearly di sease,

stroke or heart attack in a type Il diabetic. These
bhet Hudsiemderuaecihe 3Huct i on of hyperlipidenia in a

cpadhenins18¥eni BAtENY, Qfreauhbest to Syndrome X or type
Il di abetes. These nethods include nethods | owering

| ow Rieiysinigle1 s9enby pixstfailn wiEDLYh s clowandviens inntude
méi@ﬁfﬁ%%eaﬁﬁgmtgeﬁﬁéfﬁéceutically 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,
tolbutamide, or tolazamide, or a pharmaceutically acceptable
salt form of these agents.

This invention also provides pharmaceutical compositions
and methods of using PTPase inhibitors of formula A in
combination with one or more alpha-glucosidase inhibitors, -
such as miglitol or acarbose, for improving the cardiovascular
risk profile in patients experiencing or subject to Syndrome X
or type II diabetes (non-insulin-dependent diabetes mellitus),

preferably in human type II diabetics. These methods may also
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|'i poprotein (HDL) blood |evels. The nethods herein may
further be characterized as useful for inhibiting,
wonremaati’ng or reduci ng atherosclerosis in a pgpaskdo4/013701
di abetics, or for reducing the risk factors thereof.
be2@hikeseeitiddss alhso reAGtttleh tdfe digwerhBgond fde@eart
fatt aC| bl ood levels and triglyceride levels in

GETRECT | SCEEB T (AT AnBRESThe-TACEPPRAFBEL BF S A ofny

be Eﬂhlelséztﬁéitmdsh ke udeNyeattiuctdesc bt PRgo ST B iMedia in
uinapril, rampril, verapam|, 25 captopri

elFFaQéﬁ?eEﬁQﬁw d@ﬁéudﬁ93rﬁﬁﬁﬂQﬂ%I%PafVH@ Béﬁéﬁ%ﬁﬁ%qs for
ldWé&Eﬁé'E@wf&§ﬂ 'ﬂlpoFkétéEHWGﬂDb) %ﬁ@BQlPévels and to
enal april, perln ropri perindropril tert-but Ianlne
INCrEREs| abﬁmd%%é%papr@tew @DhhaPraedut y The
neAGGeRt ﬁ@k&n%@é ﬁu@t%@fbéf@nﬁa&%&%z% &Q%@eful for
conpounds. he invention al so provides nethods of
lnﬁ§Pﬁ§1P§Pa%%?V94ﬂﬂﬂ§ P&r se@FHCIns AHNETASEORTPHPY oV g type

11t REa6RE Ui OYASCY AL Ok &BELILAMASCHEAL L) éét pﬁ@fsyn%fome
patients experiencing or subject to type Il diabetes

3X(ﬁ@hthﬁsﬁ¥$% rRpergent @idiies nellitus), preferably
ﬁHQEQ ﬁé%ﬁ%dé é*s%bghbfédé"tﬁé ﬂ%%%?gk §§e§m%at3¥ acid
2004/099170 PCT/ US2004/ 013701 experlen i ng or subject
bliagdSy Ade bereand t'meféefcmm@dlse\fﬁégs ansbyppell disbetics, or
e e f ors for
» PARIBRLhLzen AR et elubld an of stbBitohact T Lo,
di abebhg e alzqdr@t igéntoeXgers amdiihg tors subj getmao be
ut%i.fi‘%&“&éh thel N Jeﬂ,\é% 'c%‘s $RAPHAYLEES, P@trﬁhqﬂ%&t‘%
using a arnaco ogi ca i'nat’i on of one or
acRTRase, i@hlinﬂhanmacagemtsllXNﬁquptabﬂe bajuafve of one or

may%eg%st and, _optionally one or nore sulfonlylurea
agent's ? '

or - treat ment of type Il diabetes or Syndrone
X i Ahas patveritidm flmeeueofpmxuldetsr eatheds. fcﬁ sxEily a
,ﬁyOVIde gre ne%h%%s oLVus ng these agg ()érea% M or
it et abol i%or%%r% 31a?e8 1§ 2=

th@emas&g@mentnof Syndrome X or type 2 dlabetes 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
hyperlipidemia in a patients experiencing or subject to
Syndrome X or type II diabetes and include methods for
lowering low density lipoprotein (LDL) blood levels, high
density lipoprotein (HDL) blood levels, and overall blood
lipoprotein levels. The methods herein may further be
characterized as inhibiting, preventing or reducing
atherosclerosis in patients subject to or experiencing

Syndrome X or type II diabetes, or the risk factors thereof.
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hyperglycema in a patient in need thereof. Further
included in this invention is a nethod of nodul ating
wohomdogi7ocose levels in a patient in need thecews2001613701
Each of these methods conprises administering to a
Suplathetitods frmeedethmnebidqohéuew&oearimldfy fefekefetve acid
a TPa & h|b tln nt rnula
o1 BRI 2 A U agsnie ad o Sptl SRaLFICCa
suIRepgdaﬂnaatagenbulﬁﬁhﬁmqpeanagene@eiﬁcﬂudeebuhpmki@e,

t.hi t. l tf
gl%%d?ﬁ%ceﬁﬂ'ggpf Q%ﬁ@%ﬁté%ﬁgrggg%gT%$ﬁstX§§HFF8ny?Urea
toagentislaseidlgliaept heidet oadshangheomiaaticansyof

this .inven ion e selected fromthe group of
2SR IUE e §Eﬂ¥ %% §i5pi zi de, glinepiride,

ChlIH[Hdﬁﬂﬂﬂode tB5 iwldittiam deovoded od@dAMmateonerofl a
salt formof these

har maceuyt.i. cal | ccept abl e
PR G THEC T b enhs o TS gOp: U Bl [Hibeut i cal
thCQAPDISd rie@i®neafden®s hodscof cotbngafildas e denbkbELDr Sor
of formula A in., conbination with one or nore

Erap Pyl dobsPdaen| hithinGrEanse St Fegki PoI g 1T

didetdosien Jo@fiehfBr Ovimed be gacH ovasewar. hiskrdingly,
rofile in patients experiencing or subject to
me%@ dHe URL1ngr SHGPeCIIPIReiEORE ST AETHSARS RYdERendent

indéRbaies el t Ug), inwiffienablbyvi e uim@ihdwpe sl Lising
di abeti cs. These met hods na¥ also -39 WD 2004/ 099170
t

Ehers/agIo4/015762C Be ‘THdPAEt BRFRel ke direrredacredmrted

by Ofndi Sk fFRELQESnESr ohedder qy§8ﬁ§§1lr§tﬂé¥&%n‘€% heaftea
attack in a patient in sucﬁ need hese net hods

thepeeud W dcredBEt 1erf o FpEr rm'p%@fﬁra gne mejpeds|of
mogu%@ltﬂgc%ldoacgyeb@ge MRLRALS 11 Na tyPe: ddt CilnaQeEacehéPéof

5 lowering lowdensity |ipoprotein (LDL) blood |evels
dre

andfad iafcltégse Welghrdie vompPy 1B opdiot St orHDE) thl @od
a£§¥91%11¥ﬁ%d Qﬁé?@gﬁ gﬁafﬂa%eﬂg¥c£91%rg?féy%lve amounts of:

characterized as usef for inhibi preventing or
r educisng-raerer dgEned byles sgena. t ypeh as Selected from the

group of pioglitizone and rosiglitazone, or a pharmaceutically
acceptable salt form of these agents; and

b) a compound of formula A.

The invention also provides pharmaceutical compositions
and methods of using PTPase inhibitors in combination with one
or more antilipemic agents. Such methods and compositiong are
useful for improving the cardiovascular risk profile in
patients experiencing or subject to type II diabetes (non-
insulin-dependent diabetes mellitus), preferably in type II
diabetics or Syndrome X. These methods also include reducing
the risk factors for heart disease, stroke or heart attack in
a type II diabetic or a patient experiencing or subject to
Syndrome X. Such methods further include the reduction of

hyperlipidemia in type II diabetics, including such methods in
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Il diabetic or a patient experiencing or subject to
Syndrone 10 X, or the risk factors of either. These
worbtdmdsi7al so i nclude the lowering free fatty ®&ciras2004/013701
bl ood |l evels and triglyceride levels in type |
tydé abbtdichetdes aopaldamlng( pewi dact gy aripephjpeetnt OLDL)
COSlda i nhi |tor

d ng.the al I

b1 SR A o RO PP P Tt HRESH X S o sety TRy
blbedelaveal=e nﬂ@bséObomyosﬂhﬂﬂﬂ@Oﬁﬁdfﬁétﬁb%s are also useful

ha ceutically acc table alt formof one or, npre
o] P g BERUERC 1 ©F FAHETBR TUITIRSC ero0idedn 2
typret hDd‘kLafkmtlldS bRga apaﬁ-ﬁ?&?%}dpﬁghd@ﬁ%Mg QAfr e 'btmze?&i on

and a Ifon urea agent for t he managenent o
SY%ﬁﬁ%We h?yﬁésﬁg§¥ﬁﬁgﬁe§hﬁﬁﬁ°$or ] i A§Pefk. the
comm@ﬂmm&clahar nbtBKAProfd h@eifQl padi et rieXPeki @Béé NEatty

subj ect t ho e nmal_adi es.. These net hods ma al so

acﬁé}5ﬁﬁ#§gfﬁﬁ 5 RS H IR YCEAGER| DRV RS ﬂFS%Ypﬁchrs in
d1§}bl@tkhcsp,atdre@)bﬁlfa@tfs r@ﬁfér1@h@@ﬁ§e®r SR 0k ch8@hlirome x.

attack in a tgge 25 di abetic. Such met hods i ncl ude

t he FRRRACEH 1 SE a?ﬁ&ﬁ%ﬂﬁﬁﬁcd8ﬁ1%9??F§1 Fatcekifigwn as

an@%ﬁ&ﬁéﬁﬂﬂ@l@ﬂmQE sybhect $QtaBYRdEORBIZE QF kYR hbention
di apetes and include nmethods for |owering |ow density

3TF | Dolft Gt%ich SERBRE oY IFébers, api §Hierdansiivgs, HMG-CoA
redih @Y Ot@IHA HE EDLY $Hd"ﬂ1éo%!ﬁh§’aé€ﬁiégﬁﬂgynhsb|§99e3%?1d

| i poprotein |levels. The nmethods herein"may further be
Segfat actdr PRt as st bivtithg thpe ebraitigroinedddei ng

cof@iﬁﬁﬁgﬁﬂa%ﬁ°§b§eéé&éﬁgﬁ enhy EHQi@Qﬁhéfﬁd@%u@% gi4 nC|ng

Syndrome X or type di abet es, or risk fact
acerravie 5246 ﬁ@f%oﬂmW@cp@WWﬁsmichm be

usg@tmqas tfh‘éf b?@éeﬁ@%}{%tﬁ%ﬁ Lﬁm&@%qufoff%?a@t ty

aci d lood levels and triglyceride I'evel s in slch
gemﬁﬁbﬁﬂﬂki aRépf@%@#ﬁhHanﬁa HYPF 6oy | trdetagent shintt ode,

algéumomnd%s segy hi bepg! sd%)me& £8£p£8 jde,
to azam g e, or ?ﬂgﬁ

t ol but am de, e an priri
Ce{#ﬁﬁﬂﬁﬁ@g@b|ééthstatln, atorvastatln lovastatin,

pravastatin and simvastatin, or the pharmaceutically
acceptable galt 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
ag orlistat.

This invention also provides pharmaceutical compositions
that are a combination of a compound of Formula A and an
aldose reductase inhibitor (ARI). Such combinations are
useful in methods for treating, inhibiting or preventing type
IT diabetes, or its related and associated symptoms, disorders
and maladies. These methods comprise administering to a
patient in need of such therapy a pharmaceutically effective
amount of a composition comprising a combination of

pharmaceutically effective amounts of a compound of formula A
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acceptable salt forns thereof. In addition, the

i nvention provides conbinations of a PTPase inhibitor
wohod4vesi7avent i on and at | east one thiazolidi rediusnm®4/013701

agents. Such conbinations are useful for 10 treatnent,

ah8hhRi AR ON aheRBi BHARSNGE Rfs HATHOMELAS Uret YBEFhl for the
di abetes in patients in need of such treatnent.

EARR B g IRF S VeREE ABIRY o iidiihdorueh Ebmatist REHECRRERY
aREBYE fe thdWh ARG nl NVAN iba tiPUS ket e 146Nt WOAbetic

provi des nmet hods of using these agents to treat or
uVahtb¥t FAEEE6IEEe di sorders mediated 15 by insulin

resigs RachyBes gl yaend arird pati gUS ddedneady.s. patent
thereof. Further included in this invention are

Niet hods? bf+2ensad| &t 2Hy Wlood gl ucose levels in a
pati enfpidyNeed Lhergof.orkRreRaafl ok hesg L ROdSa an ARI are

conprises admnistering to a patient In need thereof
aprarweriout ifoal Lphebietan v awduatsonfof gkafagtors for
hEQk@Z&’i éja{&%dlstQ‘Sk@g&pthe Cg.t@?cﬁ elr?ci Q:q/gfer Sl Eﬁgbetic .
group of pioglitizone and rosiglitazone, "or a
Thhaeheceutircghliy aspeepttdlsl ényahtiéworig ofsafiidsdor reducing

g b by . . . :

3 T S A e s
leeehodsn dfynesilAgdPaPeisiess .nhiABisboiscludebnin tatsorspeth are

mggﬁodgrﬁgg”f%hﬁggkkﬁgg eJ%ﬁ%qgﬁbo§uﬁgmﬂ$%gpg%hgggsclerosis
conpositions aré ~useful for 1nmproving

orarlé ovisgc Haatorsskheradffi i@ icgppal i ebiabsexdper.i efibiagaspect

.Qr.subject to ty | di tes (Ron- insulin-dependent
BB S Teb B L B Bt Bt e eRe
tdigbetéxcisiecorleSghdr one X. These net hods al so include
redu?éqg t he ELsk factaors tg{ heagt %isggse” stroke or 4
hear t 41 AR A a2 15 p LAV GCEbREFOST H ParFene compoun
cEXpermencimegndr i88b] BCts )t ForSyhdr aakademeditC b fmetheds or

Jus el pelude 1e-seiction ol L hyper) [P dema .
c3A0AA DY A HREELS2004/ 01380t at ypepdundlicEbebi-esl1808 is
aggyg{éggkééngnd%g%££Xééié%”%y% ekgsﬁif%? Such combination
therapy encompasses simultaneous or sequential administration
of the compound of Formula A and insulin. The insulins useful
in this aspect include both naturally occurring and synthetic
insulins.

Insulins useful with the methods and combinations of this
invention include rapid acting insulins, intermediate acting
insulins, long acting insulins and combinations of
intermediate and rapid acting insulins.

Rapid acting commercially available insulin products
include HUMALOG Brand Lispro Injection (rDNA origin); HUMULIN®
Regular Human Injection, USP [rDNA origin]; HUMULIN® Regular U-
500 Concentrated Human Injection, USP [xDNA origin]; REGULAR
ILETIN® II (insulin injection, USP, purified pork) available
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bl ood |l evels and to increase high density |ipoprotein

(HDL) bl ood | evels. These conpositions and net hods
waneabsioouseful  for inhibiting, preventing oPCT/US2004/013701

reduci ng atherosclerosis in a 5 type Il di abetic or a
fpat ERht LEXPerdrenciong andstitg eVALGN. SyndrofesXlior the

SRl PO AN Rt gt SHAE SRR HTOH® FBRER: A8t ion
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type || t t
ubFERreto Sy Raroms 00 1 PRt Aty e drt i pa o

usIFuAgRNEE, tlais;qﬂvre@m@aslmamad}ymﬁrcl bpk dent Cliagersds to,
suitable for use.in the hnventlon are bj

i d .
creuaRDE Ei s Biarg, Pevi, B LaRru Bl Tl effo il zinc

sUeuet 366 m\hwﬂmfonsmandmma@ohhaumlﬁc[@mormdgnm isophane
Bile acid sequestrant a nts usef wth t

SYSREERLPBN PN fudéRE B g8kt ilgofaN 1%0%36%\?&88%15&% usp,

pdxh@l@dpiaamﬁce&;a ineal hyETact ezp:t abbphsad tidars. shispehgion,
aci d derivatives which may used with the present

USEhy BRELSReR iR Udte aé’???‘@??%r%ﬁ%“ Eldeﬁ’flllw ARE any
rhereli piates gYer r eethiet @aseghAhi bhi&dsion  alsaikapye

as statins, useful with this invention include 2Q

Erosr AYSSEAE %hamaﬂ%tls@ilﬁr R brapgs QVPHIN| wa%tffaﬂ j foman

i Avastahb ng Rk i3 mastat b iind BEaPBaL gRee Utd:alNovornIN®
acceptable salt fornms thereof. N acin is an, exanpl e of

N APHihg@RRnieswkind 166RBaBAdS WS ivdy (FecomeiPaRt M¥he

ﬂF%% qd?rggucﬁgné%alﬂﬁﬁﬂé|9PomAw6¥b weebykkapatiPasf icals,
I ng agents, such 25 as orlistat. This

ﬂthéﬁﬂﬂ@ﬁtgm§%lb¢OV|des phar maceuti cal conpositions
thatmggeuée 4t ian métﬁo&@w%rahlgef&& HA and

ose reductase inhibitor (ARI). Such
1romm|1n>at poasinfrermeddetal ang mRithdstiss treatimg,

nglt bﬂg oéuﬁ{ %\ée@ygnQUM%@Quy 7@’5@657&55’ I?l u'l'iﬁ

ated and associ ated synptons, disorders and
Lmr@leestamms§memd9nC@n®r255fe Tagmilansbesprg ) %tlon)

R o4 R oL g DY B GRS Yo o1
Huenmbilnatilon ffijection) 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
30% Regular, Human Insulin Injection) line of combination
products available from Novo Nordisk Pharmaceuticals.

A commercially available long acting insulin for use with
this invention is the HUMULIN® U Ultralente’ human insulin
[rDNA origin] extended zinc suspension, available from Eli
Lilly and Company.

Also useful in the methods of this invention are inhaled
insulin products, such as the EXUBERA® inhaled insulin product

developed by Pfizer Inc. and Aventis SA.
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pharmaceutically effective anounts of a conpound of
formula A -42 WD 2004/ 099170 PCT/ US2004/ 013701 and an
wWARb4/09e8e conposi ti ons and net hods are usef ubPctas2dohe13701
treatnment, prevention or inhibition of diabetic
newaatlfy thedé aheduld mebropas hyan ret ladopat hyered as

ker at ppat hy tic . uveiti cata
i EEr B & ol F s et L i BT
do@&j@tandl\lﬁr@glﬁeﬂ:?(krﬁﬁl dmd tbe 2445 9% ciCarbichake opsb Df shed

fF A.and, an_ ARl | f ul
£} e TR REBI T b br TLQIEERGHaBP  FTRA FEtEGPECFor™: noar i

mﬂttﬁﬁa,sezooat,rpkmmrldafaryt vatit aek Bdvrontiype Cbinpdhppetn€. at
Therefaore, jn this aspect the invention is useful
HoF 7T aaie g ERY pE 15 BORELE AIdT GIE FOWCHeRSELy
intd RS0l Recblh)bplFdrehevels tiid pe@ekk, dtnbeinesntion
Al so i ncI uded in_this aspect are nethods_ for

In¢ a5+ £Rg, SHrERENT MR TORSr E8t TR BHREr 5881 erosis  or

catdBod sk 1b@Cha Scdhefeafasicn1 by Peidit ghcrhekkCsn Jot Bents
aspect 15 includes |lowering of free fatty acid bl ood

XPRAAATS Lo OTt Pyl Seri& YPEVEI 8T TS TinvieAPEBAS alZen-

inPEoM cmBbheds: ffo s RE131609POUNL FRELAGr TH] Buh@nNdpe
insulin(s) for the managenent of type | or type_ Il

I i eRatess - AcEBPEF MEREOPhEA N3 &R ilh Prevraes ref 2o the

1n oMU iRRL QN rLRGERDY, df ©ickWRBEELRs cpr%a@ltoalE@gé@I a
Ais adninistered in conbination with insulin. Such
stQfbitatieant #heFdpyirercbirpasdbsdisihaiiiccaneous or
sequentdghoadal b stnal ifRseat .‘LH@ex&?&rH?Plrh%? ot poLptés by
A and insulin. The insulins useful in this aspec
us¢ el deevwsochenatyt af4artdessr RRAPLEARERYI§Ehetic 25
prf‘éé’évit”ftlv‘enﬁﬂél:)h&ﬁ o USK! W WhEBs L hes '@nﬁ%@idéngf the
nbi nati ons of i s invention include rapi d acting
inyepuldmsire] presapiicdtielant i ngt insudarstopbdnghact iy
nalSHld g AN AL 600PLNBHI 0N AL reh NS TR Be.20d LARL

acting i1 nsulins
compound often determines the preferred method of synthesis.

All wvariable groups of these methods are as described in the
generic description if they are.not specifically defined

below, .



10

15

20

30 Rapid acting conmmercially available insulin
products include HUMALOG Brand Lispro Injection (rDNA

wonro@imdt7o HUMULI N Regul ar Hurman | njecti on, USPCIShod4/013701

origin]; HUMULIN Regular U 500 Concentrated Human
Mephads iafn PreBRraEDBNA origin]; REGULAR | LETIN I
(h{]SlpkLi n injection, USP, purifigg pork) available -43

00856099170 PCT/t us2004/ 01370 {ripen Eli Li N yo ang
Bf and t-heNOWALT N Haman-1 n E’t\ ectti on_gnds--.
VENOSULT N BR Bufct er ed HAZH ar Human "2 on, Bact?

avai | abl e from Novo Nordi sk Phar rraceut bcal S.
Commercially available intermediate acting insulins 5
useful with thizs rvention include, but are not

| it ed HL91}AJLINL brand LENRE(r) humareg
rmsutin [ L, zi nc* suspen BT HUMUEHNNNPH
human insulin [r DNR o[?l,gttn] i sophane suspensi on,
LENTE(r) I|LETIN RTM i nsulin zinc suspension, USP,
purified pork and NPH I LETIN Il isophane insulin
suspen5| 10 USP, purl f| eg\\ﬁork avai | abl & f Ram El i
Lill y n rf&s(py, LANT! Ui nsul é&rl ' @@NA
OCIHL gon, avail N—

Phar eut al@l“zand t he 2NOV@H N L Lente(r) huma(n J—OH
| nsul in zinc sus e §on (re@“@?i’hbl nant DNA ori gi n)¥ &nd
NOVCOLIN N NPH hurran i nsulin isophane suspension
S¢heioibi nant DNA 15 origin) products avail able from
NOVQ&N%&%bakaPaﬁﬂaﬁﬁHtbC%b§ ouﬁéghoﬂqﬂhﬁcghggngﬁén 1s
Al so useful wth the msthods and formul ati ons of thi
11 henEtes aresthers fedi &ectand AP IEEt Pﬁgthﬁshﬂl‘i’@ﬁtwn
afé”ﬁ%éﬁgfegn§roﬁu&rb&ﬁ%éﬂyat@HNEngéﬁéﬂéﬁééhgéuiEéﬁ?lchlorlde
[ nsuli'n 20 Lispro Protam ne Suspension and 25% Insulin
of j sprueuoeacenonyid dYIMULER 56/ SDLYBUStEdnaR Fakens il -
I so p | nj ec n)
o RERRERHED BT h ARt el iy dneplteL i otis
PSespertsiofn aahds 0% U@ plyrsuﬁimelcm é:@tlue@hylaeam, gives

LSBT Sl R hssnsiulc e,

aBuspengiide dpdtreatment with bis( plnacolato)dlboron and a

palladium catalyst give the boronic ester, which is
subsequently coupled to a variety of aryl or heterocaryl
bromides or iodides using a palladium catalyst. For some
examples, the desired aryl or heteroaryl bromide may need to
be prepared separately. In general the preparation of these
intermediates can be accomplished using methods known in the
art.

Once the Lz-Q group ig in place, the sulfonamide or amine
nitrogen can be alkylated with the desired side chain alkyl
halide. This is usually done with a base, such as cesium
carbonate, or sodium hydride. Finally, the ester intermediate

is hydrolyzed to give the target compound.
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30% Regul ar, Human Insulin Injection) |ine of

conbi nation products avail able from Novo Nordi sk
wehersagigut i cal s. A commerci al |y avail abl e | ongcaais2owg/013701

insulin for use with this invention is the HUMILIN U

Ul t T&logrt Bévindskein li Asukbha &Kt[wﬂm%Anebbghmteeum&Huhhé

' u nsi avai l a from I|

S%%ﬁ%ﬁﬁyﬁggfg%gﬁée N G %%OH % (F Fﬁ¥sg?hV%%‘¥%nthe
S%ﬂH@ﬂc&haEedheireadﬂumnpremUersd,suﬁhaﬂﬂlthenEKUBEﬁk

d,insul roduct .devel oped b | nc. and
e B B B ip S e e s B e acn
impferttiese aasd&m&nanmﬂedtbycfmekﬁbxmbmlngséeaﬁﬁléé; In some
dlrected r of essi.ona

oA P EEr ot Bl GRened ERaerRG RS nmahitiet mey e

neudasaegchoaacmimmﬁaﬂymblbsheﬂe éhﬁﬁsﬁ&&ﬁn@fﬁﬂﬂ@ﬁléﬂbt|1&n
Physi.ci S Ref erence, 55 5 ition

SO e bTSN R PP e O S g AYEE] AE Wl as the

covtitittiahe, nBkbdssatheor akesant ars®cldrene ehcwhdedupd 6rill be

i nco orated herein_by reference.ln this aspect, the
aHPr?\Féﬁt% R CRARY (fihdd 1oFof R eXKafmt e, HreCREALIF pFvathests.

| nprmw Bgsthesutesyy dirouascal-al syl 6ol eBrerasestt afedtithed
iles in patients 10 experiencing or subject to
;F%ésl aBPl%'@% et &P&Bé@é@g(wnﬁ%sarﬁnuae%@fa@ﬁed

héilea.blebgsrgeéféﬂdés)m phef er &bt yrddy, human type |1
di abetics. These nethods may al so be characterized as

thesqrﬁﬁFHFFFo%e%ﬁIF%HﬁbPFéﬁgdWaW?é%“*é@FéFsN?%%n%eart

sclitsRaee, veks e Ploohearhi ahhACkeddh Al ¥R8e4 | clighehi C.
15 The conpounds of the present invention may be

Deyied PRFERE by N¢ise 99F ARAGMIOR hEHIRaH Weehet TORRREMd Ontario,

My @%duesﬁadﬁecpz SRt BhLYB-APLNOGS oR0r YA hfs%'%}aqqable
conpounds of i nvention are presented bel ow.

fl’lﬂ‘fbl@ﬁ@?éé@lg?fffaﬁt 1998 iRafairkeriige h&Asubstituents
required for the desired target 20 conmpound often
determ nes the preferred nethod of synthesis. Al

vari abl e groups of tHEXESFRYhBHAMBIRS as described in

therpe preparation of intermediates and compounds of the
invention is illustrated further by the following examples,
which are not to be construed as limiting the invention in
scope or spirit to the specific procedures and compounds
described in them. In all cases, unless otherwise specified,
the column chromatography is performed using a silica gel

s0lid phase.
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generic description if they are not specifically

defined below -45 WD 2004/099170 PCT/ US2004/ 013701
woORbdmds170f Preparati on RR1 R22 R21 R22 Z OEt OpOrmsedo4/013701

-0s-' + 2N Y Br / + B-B Br O O pyridine HNZ p O

[ >- Ekbmp Qe R21 HR2Para®ion & RbiBehzSrdarsd-14-3,1/-Jhlenkd -

0O HNZ ~-OFt O R21 R22 1) Br--~-WR21 R22Q Q Cs2C33
POBOP3CS3CE 13 ~N HN-Z 2) ag NaOH OH , --OEt ethanol WQ

O Schenme 1 A nmethod for preparing conpounds of the

invention is 5 illustrated in schenme 1. Certajin
SUEBmpount- Bo RO OB 1o LA L STt i e

substituted 4-bronobepzenesul fonyl chloride or

4- br onobenzeneaci d ci de as illustrated in schene

1. Treatnment with theXespred am no acid ester in the

presence of a base, '

gi ves

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;CO; (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(PPhs3)s (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 aq NacCl, dried over anhydrous MgSO,, filtered and
concentrated in vacuo. Purification by flash column
chromatography (5-20% ethyl acetate in heptane) afforded (4-
dibenzofuran-4-yl-phenyl) -trimethyl-silane as a colorless oil

(28.9 g, 96%).

!o

O,
B\
OH

Step 2: 4-Dibenzofuran-4-yl-phenyl-boronic acid

A solution of (4-dibenzofuran-4-yl-phenyl)-trimethyl-
silane (28 6 g, 90.2 mmol) in dichloromethane (350 mL, 0.26 M)
was cooled to -78 °C and carefully treated with borontribromide
(135 mL, 1.5 equiv., 135 mmol). After the addition was
complete, the solution was warmed to room temperature and

stirred for 3 h. ©Next, the reaction mixture was re-cooled to

—48-



10 the correspondi ng sul fonam de or am de. Activation

of the aryl bromde by treatnent with
woie¢mosigcol at o) di boron and a pal | adi um cat al yet/ug2a0e/013701

the boronic ester, which is subsequently coupled to a
-7§aid, etyeate@rvyitrordﬂyemethamcyl (dar omi) des1lowly oimiesl to

| adi u caIaI t onme _15 ex Ies t he

ro%%5|%h§f%%aVFeo?n%L Eﬁ%ﬁi Ifoﬁrgn$3h xijfée Sopgtion
waprepared esepar atel, bBrgE®EIfﬂqddm&hﬁﬂewatﬂl1@%1aﬁ HCl (50
these ternedi ates can be ac lished usin
mh ORI Ee SqP (LGRS RE £5 P 6T A Bl b
fotte. smlrfeo&@@udel@g safmmanQagllbwlg@ﬂ 18R batakkyst@ds emL)

with the desired side chain alkyl a%@ﬁ] Thi s
an%s%ﬁﬁaft&e%é?lﬁh A b GETaSGeh’ a8 T ?BFbSﬂ%}PJened

or§in SO diayerly deidevadtidmhdiyn the’ @sdemndat, eaﬁesaawerl S
ve the target conpound. -46

hydr Ud%zed todgl"li
AN GA GO Y876« PCT/ISF 664709370 agédhéQIH@C%cPG | IThHey crude

préfi@ciidadMshibpELEOYNIZ & tibat cbhel SAdddeg iRBheptahs and
reaction conditions may be varied, the sequence of

sob el MeaditilbRECE| 34 pS wA8hi ERD n%lmestgé’ﬁéltl@ﬂpl( dyedo
mL} O PrPACce - @93@@26%&%éﬂﬂwlgﬂa ﬁ@ﬁyiﬂbéﬂaﬁlaraé@&taé a white
I nvention, as denonstrated by the foll ow ng exanples.
so}#d siAfe 2 Gasd2?) protection of certain reactive
functionalities may be necessary to achieve sone of
t he above transformations. In general, the need for

Examp}e Fr-otteBerayl o? 'o{_ﬁjs[‘las' (ﬁebﬁnagllfﬁgOf@é‘ﬁarfl FBhs-biphen-
4- §f¥iﬁﬁ3¥aéth91212aﬁrafﬂyi SQHQMGBFLﬁJbﬁHH%UQSGWHLEnQe 10

apparent to those skil inthe art of or gani c

nt hesi s. The s gsures of all articles and
@ d Win this application, including
patt ¢ porated herein by reference in

t rluc) dures were naned using Nane Pro

(e, version 5.09, available:
Devel opnent, Inc., 90 Adel ai de
tario,

A solution of 5-{2-[4’-(2-benzylbenzofuran-3-yl)-biphen-4-yl]-
2-oxoethyl}-2,2-dimethyl-[1,3]dioxane-4,6-dione (200 mg, 0.37
mmol) in THF/DMF (5: 1; 6 mL) was added dropwise to a stirred
suspension of godium hydride (95%, 10.2 mg, 0.40 mwol) in
anhydrous THF (5 mL) at room temperature. The clear solution
was stirred at room temperature for 30 mins and then a
gsolution of benzyl bromide (76 mg, 0.44 mmol) in THF (5 mbL)
was added dropwise, followed by the addition of tetra-n-
butylammonium iodide (5 mg) as a solid. The reaction mixture
was warmed to 60°C for 4 hrs (TLC control), cooled to room
temperature and then water (10 mL) was added cautiously. The

reaction mixture was extracted with diethyl ether (3 x 15 mL).
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MbH 3V9, Canada or with ChenDraw v. 6.02, which is
avai |l able from Canbridgesoft.comin Canbridge, MA 20
wCORMI0STIRY EXAMPLES The preparation of inter ne@dCatss004/013701
and conpounds of the invention is illustrated further
Thbycdiei fedl le@Wi-agt e¥adPlasied WtEhwat € Nt & QobeL) , brine
constru%d as.limting the invention in_ scope o
Gshit) Y Prdedpete i tEeEgulesCand 1 5RPEUNYRY 25
coflesttidied iin tAeny. | newtilricasesn ol gss g B¢
sgecif_i ed, .the_colum chronat ograﬁhy i s. perforned
CrLSHRF s iaPPc At deFat it ifFoph Yert 2uEougs D s 596190
comIhAB2004/ 3340%e1 Bxang18.a1.(2Po epgy atipmv@ (cpcls, 300
4- Di benzof uran-4-yl - phenyl - boronic acid Step 1:
MHEA: Ot Pedz2of(@Bland 4-J|= ghéay| RrtH) et 188 -@H. ade IO GN&,

|yt i f - 4-yl > bor.oni i d(20.
SR ol e T it ek Al e P
m, QAT G4, 3 4mmsl )28, KROOBTERY, 14 g16 3 BYuiCH.COR833 1Al (RH), ns,
phE&'g“e'l‘%%l?QH”LQ; etl)ha%%? g%g M) ,gqd water (30 ni)

en 0

was ‘purged Wt h 'nitrdg m'n “(bubbled into

solution) and treated with Pd(PPh3)4 (3.59 g, 2.9

o Af.ter, heat i t0.80.C.for.4 h, the solution
Ex%@i%os’o'l ed -e(t4 BEF%%O nl?eenr%lgr'g G%Iel,gojp%m ed into water
(300 nmL) and extracted wth ethyl acetate (300 niL).
The organi ¢ phase was washed wth sat'd ag Nad,

dried over anhydr MSH4, filtered and 15
concentrated in v .Hfati on by flash col um
chr omat ogr aphy (5- Z0%NstR acetate in heptane)

af f orded (4- =

di benzof uran-4-yl - phenyl)-trinmethyl -silane as a

A Ole¥igseronk-1688189 & . PN 25 Qhho1), 4-

fluorobromobenzene (4.48 g, 25.6 mmol), potassium fluoride

(40% wt on alumina; 3.0 g) and 18-crown-6 (690 mg, 2.56 mmol)
in anhydrous DMSO (30 wL) was heated at 150°C for 24 hours, and
then cooled to room temperature. The reaction mixture was
poured into water (50 mL) and extracted with diethyl ether (3
x 50 mbL). The combined organic extract was washed with water

(2 x 30 mL), brine (3 x 30 mL), dried over anhydrous MgSOQ,,
filtered and concentrated in vacuo. Purification of the
product by flash column chromatography, using 20 % ethyl
acetate/hexane as eluent, afforded the title compound has a

pale yellow solid (5.5 g, 76%).

Example 4. 4’-Indol-l-yl-biphenyl-4-carbaldehyde.

To a stirred solution of the bromide (from example 3)
(7.77 g, 28.6 mmol) and tetrakis-
(triphenylphosphine)palladium(0) (1.8 g, 1.45 mmol) in toluene

(100 mL) was added a solution of 4-formylphenylboronic acid
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20 BOH Step 2: 4-Di benzof uran-4-yl - phenyl - boronic
acid A solution of
wO4emdoertaof ur an- 4-yl - phenyl ) -tri met hyl - si |l anecfa82@4/013701
g, 90.2 mol) in dichloronethane (350 nL, 0.26 M 25
(5.\was gcosked fot)7 8 nCeaREnCRAS ezfculnixy tamelalzﬁdsmﬂilhn carbonate
borontribrom de L‘E equi V. t%r
(28 e "R dP{ | DR cofFE’FeF%su S SUTPE 8ﬁl%sw?/\%rs§el 5 2t
OOCOQBTtﬁnmﬁia@ﬂkﬁc@ﬁ@roSiJrﬂﬁﬁ:&@écﬁlbn NeXtqodlled, dlluted
reacti on m xture was re-co 04/ 0991
witpCTREss0062P 01’7 °Rd e?%réct%ﬁll %ﬁ ﬁyﬁ“ ’g’ﬁ%“f §5 o
mL)(3CnEl Fomsi Quk yewa@dwég wi 998 hanpeature withe, dried
stirred for 1.5 h. Next, the solution was, re- cooled to

ovewnéydéa%fww rqfiheFeRf it CPBESRETHEAT (Bb VALY,

Thé/\@fe@%q t&ﬁ%f BeMt Q:Imqrdatvblé eraditk sdlivdednf eet dally dsfurds
he resul tlng sol uti on was poured |nt01$%ber

<5qs@o an)?N BAdr St rotcdtCeachiit i &tHY| "RCePAPEY (3K

reéﬂ@tlﬁghQOQQHPbﬁmwgs Yrdarbs hayeisn WRhpewashed bt h hour,
sat'd aq_NaCl, dried over anhydrous MySO4, filtered

anchrrdle@oﬁééﬁtfs@t%th WAFgEUASO T AHHE*THPEREEL Vs diethyl
pended bnyg) 1080Lethyliac8t ate-ddt hRRt 388hd@ with

ution, flltered and washed with the sane sol ution
waqeiyxb@@nenLﬁr;@ﬂ@ﬁqﬁg anhydrous MgSO,, filtered and

conceiq‘lt%‘aa?égf HEaOaélucyl - %@c@iﬁhcgﬁ){&@'&f aGied p@sadc Wb &F1ash
2 g, . Exanpl e 2.
com@em:zmomst{sqr{mhy( zxsa@gzgpbewzl@m PERt3tel JobhphEe 5

ellgsgj nggiasahyﬁé &t%ed'c%ﬁwﬁﬁa[,—;g 3] - di;exane 446t 4l one,

sol ution of
94 5@){2 J[H4 MR2{ beozy, Benzwfiny ah-13-. y.l )iHi phencER)yl ]8-.01 (2H,

o SRR A L A g, 20

Ardig)g,g}w ?% t2(@H€;1 &l(,')I:n‘wds .sSuspension, of 2saod|3um hy dri de) |

() ny, 40 mol ) . in anhydrous THE (5 nlL) at

'S‘boﬁﬁHt effperatuf e®> Fhe 1" €ar solution was stirred at
roomtenperature for 30 mins and then a

Example 5. (4/-Indol-l-yl-biphen-4-yl)methanol.

SWeaval

Sodium borohydride (783 mg, 20.6 mmol) was added portion-
wise to a stirred solution of aldehyde (prepared in example 4)
(3.06 g, 10.3 mmol) in a mixture of anhydrous THF and ethanol
(1:1; 100 mL) at room temperature. The reaction mixture was
stirred for 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 x
20 mL). The combined extract was washed with 0.5 N

hydrochloric acid (2 x 10 mL), water and finally brine. The
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solution of benzyl bromde (76 ng, 0.44 mol) in THE

(5 nm) 25 was added dropwi se, followed by the addition
wohod4@bsige n- but yl ammoni um i odi de (5 ng) as a BOTiIUS2004/013701

The reaction m xture was warned to 60C for 4 hrs (TLC
etdomeadl poluddbedidn dried ovenperatdnaasandsoherf Wdeged and

S. added cautj The t| on t

et i 4 e al ety Lt of s bRRp A igaen
cZ00: @%a»metagﬁpjaz,owl@.gswr ditteyIc @rdeltaed/ baxametas

h_water (2 x 1 ) 3.% )
e]d"}elnetd S\I’}g?rﬁﬂﬁ%yﬁ?%utsl &mp?uﬁe}}aed aﬁ’gllt%oncen% g?t_gd) =X
o1 mvaawonvRUnEbtcat bep izt e pr.educt 7bys {7t w,aki-on)
and filtration from MeCH afforded the title 5 conpound
762 o 2Fal & yél o Bl iAF-E2107 ndy) . (M )WVRI( €D8r 3, HBoRrr 1)

7'\4‘?)(3}1 8m8. A2-RH 6 B2 J1E,8alHzy Arz H) mal. §§ fifH, 4 oo J(2
ArH),'7 53-7.69 (4H, m Ar-H), 7.26 (1H m

dArLIH) 5751Hz( 1980) -m Ar-H) , 4.26 (2H, s ' PhCH2)

4.16 (2H, CH2CO) , 3 .38 (2H, s, PhCH2) , 1.98 (3H,

s, M) , 0.78 (3H, s, M) 10 Exanple 3.

1- (4- Bromophenyl ) - 1H-i ndol e. Br A sol ution of

E%\:k 1%0'%' e hétﬂaﬂes@ffo@lmud @-fﬂd&ﬁf Qb 9UR g
4 g, on

, potassium I uori de 0%
Yla)llltﬁhhya estérg) and 18-crown-6 (690 ny, 2 56 mml) in

Pour S A2 T RBN £ OTH L5 1dgh (Bph aere - Trgion) ves

ad@@:tdx@@wms&t t6 €a VeSol gaounec) igdiatwahess ( 5Dcmc31 alpdtepared
_extracted \5\nth di ethyl ether_(3 20 x 50 % . The

iR ARG OF gARPe Bt ract Wﬁglm%‘i‘fgot%ettﬁ pepe (i ma

0 30 nlr),, 3hoENBNEB) XiBQdRyHrods i Rék IOVRInARRY 088 Mg@(am
filtered and concentrated in vacuo. Purification

Thh &£ 1 G50 dEREEHY f RS TS MafmS EhF Bifhtidy Paphor u?sdqélrfo (TLC

cc%l&tdwl raeat gb@fé@x;a{t% astekuesnd ,maf f ehdedxthected [with

npound has (S)al e yeI low soljd (5.5 g, 769

dlethyl ether 3 x 3 The combined extract waé washed

with 0.5 N hydrochloric acid (2 x 10 mL), water and finally

brine. The ethereal solution was dried over anhydrous MgSO.,

filtered and concentrated in vacuo. The crude mesylate was

used in the subsequent alkylation step without further

purification.

Example 7. 4’-Dibenzofuran-4-yl-biphenyl-4-carbaldehyde
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Exanpl e 4. 4'-1ndol -1-yl-bi phenyl - 4-car bal dehyde. To a
stirred solution of the brom de (from exanple 3)
WO 20040991,7028. 6 nmol ) and tetrakis 30 PCT/US2004/013701
(tri phenyl phosphi ne) pal | adi un{0) (1.8 g, 1.45 mml) in
tol lAe@,e)luei@Q 8t) aMas addedn au sedrdriienaehadi.0 g, 4.7
| boronic acid -50 WO 2004/099170

gt eszegﬁ%m%?bllo wis, ¥35 Roded & Anfof I RSt I P26t 1-

b Bab-3060dBb SR Garkogat £, 7 (16 Bha BérZaki®! ). The
resul ting suspension was stirred at 90C for 4 hrs

(fripeerphPROF)RimmM@ald a8E 1B A0 Wa® dodBed, SdrPhted? wWittHene
(4\@%%% (59Nms%dﬁml @xbbasted (it hufi et BYhnet Nefad 3d6ed and

. The conbi ned extract was washed w th vvater
thsy |rﬁéctapneuas deateshhgdPOirs (MBSORath| FetER od TaFd2-3 his

u cepthated (frvagh@rolhe resulting brown solid was
redi ssol ved |n tetrahydrof uran 50 nmL). 2N

Hy driehirerict iaei BiXIorenWpswagO beftl etP 1Pt hemPeEaEitS rfgid
pasr%'l%gﬁeﬁ%tﬁ%éﬁ fvgﬁe@t -h@0M diaiperatne fohe megs were

uted wth water (50 nL) and extracted
sepaatdidet e agudrys @@aﬁelb@lm&)fu%@rc@ﬁbrﬁ@@e%m#téu

d]%@ﬁ%pﬁgter gca%ugtnﬁr bii0e, du%% Qyetaaphydl QUsined

Concentrated In vacuo.
wiRlr iwkiceat pod lofinde fhedethebse) |smsiptiopl wam dried over

I%g&ﬁnﬁgoﬂgga?ffl QgﬁzgﬂiQ%QXEnﬂggkég 1ﬁnv Qﬁﬁyaéld 4-

el"uen e compound as a
(50lricthop8e021 P;y dilhAfurah Ha lIMR (edDEL3 50300, M«ﬂz;cl@ wWE®, psed

. (1H, $ %ig%n!%E 9 .g‘: §¥§¥ Ar-H), 7.70
el h v put ) L
AR ok B2l fhidiadge Al 1
(114, sdludisn3ob Mormylpmenylmqrﬁ}d agidA(OHy 9, & -’44
H, .d, = 3.5 % | e
. RaGT ARG - IR o FaRThanol StrEedy PR o
tioraatisdr kde4 (BB3mavhenzQ.) deimhzoﬁ/mnaddedmpom [ mv:Zfols
W se tng a s£ %red s Iut g q%;zhsyde (prepared in
ee%é:rhﬂ m‘r%f m xture of
m@@hgu§h$bﬁhﬁﬂi]§hﬁim&hm(0) (270 mg, 5 mol%) and 2N
sodium carbonate (4.7 mL, 9.4 mmol) were added and the
reaction was heated to 100°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 ethyl
acetate. The phases were separated, the agueous phase being
further extracted with ethyl acetate (2 x 20 mL). The
combined extract was washed with 0.5 N hydrochloric acid,
water and brine and then dried over anhydrous MgSO,, filtered
and concentrated in vacuo. Purification of the product by
flash column chromatography, using 10-20% ethyl acetate in
hexane as eluent, afforded the title compound has a white

gsolid (1.51qg).
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(1:1; 100 mL) at roomtenperature. The reaction

m xture was stirred for 10 mnutes at room
woempavai7ar e (TLC control ), poured into water PCB@SRA0N/013701

and acidified to pH 4 with 2N 30 hydrochl oric acid,
Exampfle Hon e(>&t’r—a¢benlzc\iltﬁardi4evﬂlyblp¢:hue1 4(-3;13 me2Band) .

Theg I ned tra wtr10

hydr%g oﬁoc %‘E Y\?Z.Sl?o mﬁ?l_) -t upL L an"&a% Afgery portion-
w1©eltm5a'ﬁtar{5a HﬁlﬁﬂﬂﬁiQﬁghzaeﬁﬁﬂéLEﬁMHb%&@HBIQlexample 7)

?ere solu

dried o drous
t%r ed Zafge éoﬁ%e%t@%ﬁ%&felﬁ V%E |9ﬂFNgP§nﬁtQﬁn°l
1the meducaﬁ: byohl astpereahuuan chh@nﬁ&gﬁaj@lhmxuﬁmgwa’a@
% engxk) e/hexane as el uent, afforded the tit

St%:%r m\%\ﬂ?‘feessaéﬁ r&"(“zt%‘ﬁp‘arafél@l Gy P
poﬁMﬁt&%tWXS@ ol )5 2nd Eczalg-fé’ﬂ dlfﬂ Jp%l"élgﬂﬂsitlliQZﬁz
= - . 41 y ’ = . |
hYé@?ngJi}fdri% 2§§€§'ﬁénﬁr i ﬁ)zatre?'(ﬁg' (fHDh glieghylzethep (3 x
30 AREH) 'I41e7%o(nzhineddextka—c@wés"%aslg’@@lth b0sEganpl e 6.
thhanesulfonlc acid, (4'-indol-I-yl-Dbiphen-4-

BYSFHRRATHC 8Ster . Eretn PehyF aHE oritdd p1DELRY, He

etherébi7éBF@tﬁoﬂﬁﬁasfﬂﬁkﬁﬁ RRARPVASEyd s GRR0ed £0@ered and
sol uti on of, al cohol :$re par ed % in exanple 5) (620

COREENUr AN Yasha: t ritetifyrakife eBhaprogugs fy flash
coﬁu&ﬁgdﬂﬂﬂﬁhtbgréﬁﬂydrd&ﬁhg”@bh¥|@@ﬁyﬁrﬂégﬂd%%éﬁégaﬂé)as

The clear reaction mxture was stirred Cfor 2-
elypprt ( AfEorEsAt FBR ) tittiferopBared 1t & whtiée E8bidyl-40
gy and extracted with diethyl ether (3 x 30 nL). The

conmbi ned extract was washed 20 with 0.5 N hydrochloric

acid (2 x 10 nmL), water and finally brine. The

Exsza eal  sRkHLhOS ek idr hedaover . Qs NUSOH

tered and concentrated in vacuo. The crude nesyl ate

D%ﬁPYﬁﬁéed itAethEl setfsequent al kyl ation step without
fur&é%ﬂan éﬂi&%b@?t Ibrlé% (490 mg, 330 uL, 4.3 mmol) was
added dropwise to a cooled (0°C) solution of alcohol (prepared

in example 8) (1.38 g, 3.9 mmol) and triethylamine (800 mg,
1.1 mL, 7.9 mmol) in anhydrous methylene chloride (50 ml).

The clear reaction mixture was stirred at 0°C for 2-4 hrs (TLC
control), then poured into water (50 mL), and extracted with
diethyl ether (3 x 30 mL). 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 MgSO.,
filtered and concentrated in vacuo. The crude mesylate was
used in the subsequent alkylation step without further

purification.
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Exanpl e 7.
4' - Di benzof uran- 4-yl - bi phenyl - 4- car bal dehyde 0 \ ~I
WO 34»12004/ 099170 PCT/ US2004/ 013701 A sol ut POm/UsS2004/013701
di benzof uran-4-boronic acid (1.0 g, 4.7 mmol) in
Exefhaaclo ( 1C0ryilel uvers -acidethdsmlfogticr aetd sbl (R-benzyl - 1-
b broFD-4-iogﬁ3en ne (1 33 9, 4.7 mol) and tetrakis-
SREPFBRENVA | §§ﬁ1ﬁ¥}paﬁ?adﬁun{0) (271 ng, 5 ml % in
Tot al generdi (Ml udibn 3N stmedwmmapbenale 44 (-nL, 9.4
nmo was_added a e reaction ed ta. 90
beP&Vh%?Eﬁ?F%Eﬁﬁo3f Eg Eﬁ?fﬁﬂrgg ‘i | %dﬁ?ﬁ ?E% frous
me@ﬁpné@é)chﬂaﬁdeeaqbomm x,tay addas ﬁﬁﬁ)daﬂdy]tammh@orm 86 g,

t enperat ure and part|t| n wat er, and |eth
. GoRBr S Eaged aar NI S SHoT CHe B psH g oh i e
(9pﬁ§392@64ﬂﬂmﬁgrkﬁgtlsﬁ&iéﬁnéyidMsbmldletTh& ﬁgdmamlﬁa X
The conbi ned extract was washed wth wate

soéﬁalemwés SfHia TethePEat SUHTR Pon A EFTREFGIEF end then

gianbydr pusn @b, bikki-gresh andrCaneenyr ad@ged N(3vacuoot aL) .
yield 4- (4-bronophenyl)-di benzofuran as a yell ow

Th§oPP6bl RS tuyed Wiﬁﬁ?ﬁnﬁﬁtgt¥F§eﬁwt?ﬁﬁﬂe¢lﬂqﬂﬁgrover

anﬁ)lgﬁkghgqgé% £ 30bHEd e Ooficb ot Ayt gheny laedeni ¢ aci d
mol ) in ethanol (10 nlL) was added to_a
Pugpﬁpp@@lg@|qﬁ|Qh¢ srroduge ¥ fd@sh column chromatography,

ué&ng41950@@&§T”Q@éka@bb§ﬂZﬂgﬁﬁéﬁé Gfsr @muthe, PrendQUS the
ction) 1'n toluene % tetrakis 20
titTei phepgiphosphi w@ypm S Un(0)P5( 270°R%) - 5 nol % and
2N sodi um carbonate (4.7 n., 9.4 muol) were added and
the reaction was heated to 100C (oil bath te ) for
Exam@lir $lunt4) - (TGeprelberqp TXsoergit) bl%%nwergécp-t i on
caPuSh HER v48s cooled to roomtenperature and
partltloned bet ween water and ethyl 25 acetate. The
phases wete_geparated, the aqueous phase being
further extracted with ethyl acetate (2 x 20 nL). The
axtract was washed with 0.5 N hydrochloric

To a stirred solution of the triflate (from example 10)
(9.35 g, 21.6 mmol) and tetrakis-
(triphenylphosphine)palladium(0) (750 mg, 0.65 mmol) in
toluene (70 wlL) 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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wat er and brine and then dried over anhydrous MySO4,
filtered and concentrated in vacuo. Purification of
woOhe4pooidact by 30 flash col utm chromat ogr aphy pcugism4/013701
10- 20% et hyl acetate in hexane as eluent, afforded
wathe,t btch @e coapDemhRas aahypbides Mo, 0 £11 &k@a and3 WO
2004/ OQEl%O.PCT/ US2004/ 013701 Exanpl e 8.

CPFPEH B fiZottr §F4Ry - bi penyl - 4-yI ) met hanol  Sodi um
THOeRYdEifde K32 Mb1i8. da8MBéqi s dded POFLd A HSan
to a‘stl rred solution of aldehyde (prepared in exanple

(57 i1 48NGHIYAChARY PARLA & tUrever affgdrad thee
reid tehBaBel udi dd whis B@Rkyedtat QB @RRBEALMEL: F¥€ 1 hour,
reaction mxture was stirred for 5-10 m nutes at room

2% rpEPattt BE TG o MBESE) (50 g¥ur éardi srsraated B fiipthyl

etaRR@ agi di 1b@dnt)0, PiHeA Wb nddN eUARCRLOr ;65 REH dyi 3N
then extracted with diethyl ether (3 x 30 nL). The

wadSihi REdrext Hakad wrsrnasRedr ot WSS 0s, NEI-avedr 688l ori ¢

cR@led t 3t ¥d 10 Wdoudat ef a4l o @EE”ﬁro&&é&)fy flash

et hereal solution was dried over anhydrous My
cHlUPRe FEECEMEC I RN iFAPE R 1 ardvdo acPbRt¢i batliantaok as

8 Dr 986ty dilAsh 1 6oL YL Y %@agggggggy ﬁlgi ng 39,

% et hyl acet at e/ hexane as ‘el uent, title
88¢dnpound has a white solid (1.40 15 g) . Exanple 9.

Met hanesul fonic acid, 4'-dibenzofuran-4-yl-

bi phenyl - 4-y-1 net hyl ester Methanesul fonyl chloride
Exepgdemy2 - 339 1.(2-BepzykbeyzofiranG -yddbipbeuphi Samathanol

cool ed (0C)s0] it i of (gl 9151%%, g* i amle. ,_

8) (1.38 g, %.g&mﬁ)zl'argg 1?rl ]h%ﬁq{az%%%%g 880?%6%&13 o i
capbaldebByden(5- don dBhydnoos) met mrhenelchlof ine (B@ nml) .

b ctJ M re sti.rred at O{Z.f r %
o REnphpREuLEET I Kol Sl otk Raln et 58w,
25aRdmexll agt el swiitid 1253 dpetthiydnset hehe( BexcBbmrwas Ehérred
_.canhi n ract. was hed wi.th 0. ydrochl oric
atagggh(ggﬁgg%ﬁéﬁ%% ~ﬁ§t£?§%ﬁ% ¥#H§2F §§rg&P ané)ghen poured
into water (100 mL) and extracted with diethyl ether (3 x 100
mL) . The combined extract was washed with water, brine, dried
over anhydrous MgSO,, filtered and concentrated in vacuo to

afford the title compound as a white solid (5.02g,. 99%).

Example 13. 2-Benzyl-3-(4’-bromomethylbiphen-4-yl)benzofuran
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brine. The ethereal solution was dried over anhydrous
MpSO4, filtered and concentrated in vacuo. The crude
worepoatieowas used in the subsequent al kyl ati eaTAISe®4/013701
wi t hout further 30 purification. -54 WO 2004/099170
PCTEUSQO@él@&ﬁiDlﬁ Exanptigedf1benzofuran-3-yl) biphenyl-4-

thanesul fo |c aC| 2- ben
meik—ienz #Jorfgh Iy [P Bh@m Y 6gﬁss????céfhltsr&llﬁt (g mL)
waef aﬁhedkcﬂtmm)rr[ﬁiﬁﬁmbn?fﬂpl(&phﬂrane (5. 45g,2 412 7 mmo_l) as a
| benzof uran-3 heno , mol) .in
SO AT R B CHaF he Dy | TB5( T600HES TRR Shagsad fox

2 houes hyteadiet418628d theh Mourdd ﬂﬂ@%)wéﬁﬁi’th@@ mL) and
I trifluoronmethanesul fonin de mml )
exg%gﬁ% WS geibyd) prRehe reddft th; %léﬁ Lﬂqrr@ﬁnﬁé

exsbhtt ephd OfachdiOuh Shakataomdrenper akuse And- talal%g}drous
diluted with water, extracted with di ethyl ether (3 Xx

M$Be MILECTGITRRA CRRR ETaEREr 4Bt VARES Wies REGOWAL Fbe title

coBb@id M id¥e .o kﬂ_ﬁﬁtQVﬁlldartQY%?USs%)so‘hH fN'IVllRt eE8H1,, 300
and concentrated in vacuo. Purification of

MHB} od¥ct- By (RHash, cbttin TheamatBgrapys - H)usﬁngolto% m,
Artglﬁ?y|7a§(?t@4tfle W hept Vﬁn% as 9l ent gffﬂrg%{% EhigH, s,

[ e’ conpourid "4s"a Whi te “Sol'i"
CHEBeanplde 2151 (28, -pizcBénzyl benzof ur an 3-yl ) bi phenyl -
car bal dehyde. HO O To a stirred sol ution of the
triflate (fromexanple 10) 20 (9.35 g, 21.6 nmol) and

Exemplakis- (4'r-Brbanybiytoapili- ﬁe):aabbaﬁiim(a(ald le'é@hp‘m, esif:er.
0. 65 nmmol i n ol added a solution_o
2 0B TR o BRSPS o S et o5 88 o P o1y, 4-
brehbpaimaly (RGami)y aadd 2N 1sedi (@8 scanbonatel (g:;bllg P,,mMa,. 379
4 . resulti suspensi on was_ 25 stirred at
130 ETED 4 iy LEpRE o GitsTr SE ot U o oL s
heated to obtain a clear solution. To the golution was added

30mL of 4.0M ag. Na,C0O;. The reaction mixture refluxed for 4h

at 80 °C. The mixture was cooled to room temperature and
diluted with 300mL ethyl acetate. The organic layer was
washed with 2x300mL portions of water, 2x300mL portions of
sat. aqg. NaCl, and dried (MgS0,;). 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 (CDC1s)
8.10 (d, 2H, J = 9.0Hz), 7.62 (d, 2H, J = 9.0Hz), 7.59 (d, 2H,
J = 9.3Hz), 7.48 (d, 2H, J = 9.3 Hz), 3.95 (s, 3H).

Example 15. (4’-Bromo-biphenyl-4-yl)-methanol.
A solution of 4’-Bromo-biphenyl-4-carboxylic acid methyl

ester, 7.8g (27.9 mmol) in 150mL of tetrahydrofuran was cooled

to 0 °C via ice-water bath. Lithiumaluminum-
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cooled, diluted with water (50 nmL) and extracted with

diethyl ether (3 x 100 nL). The conbi ned extract was
woashmdompt h - 55 WO 2004/ 099170 PCT/ US2004/ 013P01/US2004/013701

water, brine, dried over anhydrous MgSO4, filtered and
hyciandent Lat@d(d v aavd) Wae adsd tionghbr setuisioin drwase

redi ssolved in tetrahydrofuran (50 nL

2N
PHRFdPBchl GRE cr%ﬁﬂtc}oemlﬁ*ﬁ‘)l%a%t%&é’daén ihéos 1h. The

ml&%%t e SOl QR eWRBeStITHIed oil, LRONLLEARSFAtUIRLEAY,
hour, and then diluted wwth water (50 niL) and

th@klt waéheélowatcrﬁ diagery| Te RFuqass MighuRe ) vasTiRrtracted
Wl%@ln%kaﬁmga%f@ﬂnsw@% weshed Widdte WatgL, opggarﬁeo 19k ieed

over anhydr ous S04, filtered and concentrated in
weygc gombpoed f |veﬁhe@n watht pet prastiudeCBy pRAsHIeR cHoFRR) -

THEh @ Efegl?a@iy,c N9 2026 ety s racet ahe gbs et "‘iﬁ%d@%t in

eluent forded the title conpound as a white sol
7.(02934§00%5 B89 a.gﬂgﬁg|§012d The material was taken to the

né@t GLe ?ew;gﬁ 4§$%%¥%e y?% epyl - 4-met hanol 15 To

solution o enzofuran 3-yl) bi phenyl -
carbaldehyde (5.0g9, 12.9 mmol) in ethanol (100 ni) and
tetrahydrofuran (25 niL) was added sodi um bor ohydri de
(980 ng, 25.8 mmol) as a, solid in 3 portions. The
Exagpdel 06 . wab' sﬁﬁqmoeé baomvmﬂﬂhxkﬁhiph&nule for 1 hour

(TLG cont, %ole% apd d| et gugf égyj(g}g,qﬂ&ggﬁ%wf) )Olg

and “excra
(Zﬂombmmed)eamdednbnmmg masphehwﬂgﬂoam@beapebllrﬁg tﬂﬁ @dmmol)

i) AE08 T B AT Y6 e PEH &5 COMBaUNd “Bo Bohn FD RS for
21(5 Q2g, seg%loﬁ&aExaﬂﬂhEediiulth 100mL of water and
eﬁﬁfa%gé |_3 1%%%%2 ga%g%%%%?%begﬁOfur%ﬂm organlc
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.

Example 17. (4-Dibenzofuran-4-yl-phenyl)boronic acid

Step 1: (4-Dibenzofuran-4-yl-phenyl)-trimethyl-silane

I 0O
) )me

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,CO3 (39.1 g, 3 equiv., 283 mmol) in toluene (100 mL), ethanol
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To a solution of
- (2- benzyl benzof uran- 3-yl ) bi phenyl -4 net hanol
w020@bg91742. 7 mmol ) in anhydrous acetonitrile eZHUs)04/013701
vvas added di brontri phenyl phosphorane (5.45g, 12.7
a&dawaB@fideaﬂDiQamﬁﬁﬁrggéﬁ WHihﬁthro§bm for 5 min
rred for, 5 aont.r ol
@ﬁ%ﬁe&oap Pt Ve o P BEERTSE Aa ™ Bk PERYEa i R 8 2.9
mgb18t.hy Afeehehed Bing 10 s0lyc fHre 4Cc antﬁ@dso]ﬁ)ﬁﬂcﬁﬁbvawa&ooled
washed w th vv%ter brin dried over anh ous h’/?ﬁ
9199} £§™BAG? Tore MPEEEd IR VIR t(3 Qf da%e racded
wmnmwd agebd-&f ¢3dmth¢ soth@l c{r‘baQﬁ@:, pﬁzgé walé* vNM?led
300 10 MHz) - 70 (2H, (4H,
w:rﬁh &atH)i ag ]g:aCJ(,S rJﬁ:‘d O)gfri_ﬁnhyyirgﬁl&*,( mgsom fATltﬁ)red and
c&hé@it&éHednlnAWa&@o 4P5Z1f2bbtfbn H;*%@ékh,céléﬂﬁl(ZH

' - Br ono- bi phenyl - 4- car boxyl i

y

Cké?ﬂ“@tﬁ’@ffﬁyhyeﬁ e?ro’ eﬂ?ﬁ\ AFREre 16 hﬁ@itﬁ??) afforded (4-
afbdrdehengoat e384) (B2iBe WPl Jsi1dne as a colorless oil

br onophen Iboflonll%c aC|)d 7.189 (35.8 mmol ), Pd(PPh3)4,
(B .Frg- (f6¥ 9-mmmol ), in 180nL of tol uene and 100nL of

et hanol was heated to obtain a clear solution. To the
solution was added 30nL of 4.0OM aq. Na2CO3. The
Stetack’i dnDabgeereratduxédrhery hpeerdc 8gi€. The

M. xture was cooled to roomtenperature and dil uted
h 300niL ethyl acetate. The organic | ayer was
ed with 2x300nL portions of water, 2x300niL
of opat. agq. Nad, and dried (MySO4). After
:: was concentr at ed, the residue was
Dy ool unn 25 chr omat ography (eluted with 7%

- t d.th duct
P LR e e R s P S s
(2;8 g, @JHZ)BQ 7. 6201)d, 1n2ld,1cﬂlgr<9méh-ﬂm)n,e 7(359 fd, @He M) was
8&(d, 2H J_= 9. 3H)...30 .
Boie 188 o RE BT pHe ATk - R AR R o oo
(156 wii,on . 5f edaiBr.omasbipbeny| -Aewear haxybidiatod vt hyl

t 150nL of t hydr of
e %ol BY 250 VPR KEVRL & BPR. CETR S LA m

stixrked for 3 h. ©Next, the reaction mixture was re-cooled to

-78 °C, treated with dry methanol (30 mlL), slowly warmed to
room temperature and stirred for 1.5 h. Next, the solution
was re-cooled to -78 °C, carefully gquenched 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-vl-phenyl-boronic acid as a white

solid (20.2 g, 77%).
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WD 2004/ 099170 PCT/ US2004/013701 hydride, 1.1g (27.9

mol ) was added to the solution in one portion. The
woeeammsitom xture stirred at 0 C for | h. The PRCXWUSL®4/013701

was sl owy quenched with 10nmL of isopropyl alcohol,

then with 10nL of water. The aqueous m xture was

extracted 5 wth 3x501L portions of ethyl acetate. The

organic layers were conbined, washed with sat. aq.

ENafPle 280 dbi&sh AINGSHA b [The-ﬁiuﬂéﬂzgﬂ Wafizofuran-3-yl) -

concentrated to afford the desired _product in  7.01g
bipheoogl - 4ssal ippxd G- |talf3m%r%ﬁféwlabe%a§li aRBirels at%&lc

adiext step without further purification. 10 Exanple 16.
4' - Br ono- 4- br onmonet hyl - bi phenyl . A sol ution of
(4" -Vrewmd- bPpeedya tipry |of- Ferhakioryl -7l @tg (27.9 nmol)
b%ﬁ%b%h‘%ﬂ%ifé%%nybplaﬁ PRES ARG :hjy'l%%n(z%ﬁ O] dcethRe.

in 150nL of et hylene chloride stirred at room
tenperature for 2h The solution was diluted with

100{%#11 1 AL tgqom&én &420Qpl. ROBY I %§I)Ofwas

di e et her. orga [ayers were conbi ned
ad/v@sheﬂ@rommhe s .a afirNad su@m@l@rqne@f (tﬁgsemltyw t4er
|, d esi due
b%éﬁ%b gg%ﬁ %%ﬁm&ﬁﬂhgg%gg S (4#1‘ Iéaqgerﬂ?§ %%glce31um
ca/wlicmaﬁ@% 768 Ghg - Heptcamap 1y ouafdrdr}di e désiked pFloduct

res f%a % &%%Qﬁ@oﬁ“ﬁl u@%lbs S&%%f%eér % qggﬁr %& g@ﬁ%ure for
?alf(ennto next ep WI urt puri atl on.
2@51,Eﬂarrptedlwltk( Lthilenzefatant2p yiL,) ph@ayhysbowoim csat’d aq

id_ St
S Bngngbr an 51 BReRpFT: (e EEPPARE "9
fJALtBs‘Jdel(ﬂI bod oén@bxtterazt@fduuanvé,cw bargrifd cacidn (B9. Olagph
br [)-tri JTEL, hy LLan ,

51T GO F IO ) KRR (T L gAY gorded
tmENﬂiklbncbﬁbd@mfzﬁﬂ&Ocﬁﬂbrleéhandl 2958m@D 2004/ 099170

PCHVégg%OQQ/O%gggg&atlon of Tert-Butyl-{[4’'-(2-
benzylbenzofuran-3-yl)biphenyl-4-sulfonyl] - (3-trifluoromethyl-

benzyl)amino}acetate.

A solution of 2-benzyl-3-[4'-(4,4,5,5-tetramethyl-
[1,3,2]-dioxaborolan-2-~y1l)phenyl] -benzofuran (268 mg 0.653
mmol) in anhyd DMSO (5 mL) was added to a stirred suspension
of tert-Butyl-[(4-bromobenzenesulfonyl) - (3-
trifluoromethylbenzyl)amino] -acetate (296 mg, 0.58 mmol) and
tripotassium phosphate (0.37 g, 1.76 mmol) in anhyd DMSO (5
mL) . [1,1'-

Bis (diphenylphosphino) ferrocenel dichloropalladium (II)-DCM
complex (60 mg, 0.07 mmol) was added as a solid, and the
resulting suspension was heated to 80 °C for 25 h. The
reaction mixture was cooled to room temperature, diluted with

ethyl acetate, filtered though celite, and washed with sat’d
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(60 m.) and water (30 nL) was purgged with nitrogen

for 5 mn (bubbled into solution) and treated with
woediRmag)d (3.59 g, 2.9 nmmol) . After heati ngPCo/U8800@013701

for 4 h, the solution was cooled to roomtenperature,

apoufel (Nt Mmakel , (380 diigg and1extraci@dud Wdkheat Bybr
aggyéat 30Q,nmL). The organi c phase was washed Wi th

4Naéllt%°f¢%&r&/éffm5ﬁﬁ9m%ﬁ% Myseguot i | PeFefication

bgndlaﬂ@mfﬁrﬁlabﬁgoﬂné]td%tﬂly Ruebtheaf i ofedueld @88 titie
colum_ chromat ography_ (5-20% et hyl acetate in

CREBPAHL )25 HRdéed %alld (95 mg) .

di benzof uran- 4-yl - phenyl) trimethyl - silane as a
colorless oil 10§ , 96% . Step 2:

4- Di Petizofur dri4d-y %%%34 b@aﬁ@ﬁpéa@cimfl)@:@hensw A
SOFUAYON @f-trifl thylbenzyl

S(4 dl%enzofurrén-u?f/(ljm%hgnyle)nz rl)rr%?llhn?] ascleltéﬁeacl:%d(% 6

g, 9Bt Ry -ilA4aT é%’rkeﬁ“lﬁr?ébﬁaﬁ@f’é%&?myl dirbenylnas
g@@& to(3_¢8; @1@8901{?@! ul

® bor o%?lrjl br oni de kS/fl ble%zgﬁﬁ%%}vggfkate (9OA?K% wes
di o hierf] tlanoﬁleﬁml@mrmkek@ldtehéﬁlsmm i HFANES w@m rrEdStf@dded
hQOMd BMRRIALUT &5 A0
ar eaction mtxt Ure was eréJch{)o e#ga %I(}C ng)%mptgrggg €d for
16 2h and thephapetefBkmbad insvewhy . wWaurmed de¢ ippohy flash
Leaperal ryed Nex e_golutio
“Was T e- C%H(;)T\ egagaﬁﬂ 8(% n{:egglggl ?Ignquenéﬁé%gwcﬁgoib@ep
afHBprdssD thel ¥ ithar eebdund esnmehenperetitre saiddst(26reg) .

for 1 h (solids form. The resulting solution was
poured into water (500 nL) 25 and extracted with ethyl
Exemen ks a9 3P)(e175@©atﬂgn ofh &T-d 8 b i( B eBls tydr-gemizo fhayer 3-

B Et e a oglon L2 gt patlygt o

product was suspended in a 10% ethyl acetate in
heptane solution, filtered and washed with the sane
solution (5 X 60 30 nL) to glve
4- di benzof uran- 4-yl -
solid (20.2 g, 7%

acid as a white

Step 1: (4-Bromo-phenyl)-(2-butyl-benzofuran-3-yl)-methanone

v
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-59 WD 2004/099170 PCT/ US2004/ 013701 Exanpl e 18.

Preparation of [[4'-(2-Benzyl-benzofuran-3-yl)- .
woi2pdamayi7e 4- sul fonyl ] - (3-trifl uoronet hyl - benzyprTasemaep13701

-acetic 5 acid Step 1: Preparation of Tert-Butyl-[(4-
Absohobierz erfe 4t Bﬁyif)beélﬁzc}inﬁt‘;irfalnlélor gges hyd blelggdmbam %ﬁgc’#-

Trifl ongt enz rom de ng, 1.

brg&?%enz%éﬁém&8ag df%%ﬂ?é% ﬁﬁyamg?%}rﬁﬁ Spensi on of
dt.ehlobutigthaid- (boomabenzesul)f eayl asbne) acetare éﬂ@“treated

and cesium carbonate (768
Wrﬁrgr% %léjn‘ gﬂgy%l DVE (55 SAYLY - The2o re Wt éntlnn‘gaE?F‘é#’nS
At xt Urlee WaklistibhEedefd da@enpenat 3B, diom wad Qtlrred
diluted wjth ethyl acetate (20 m), washed with sat'd
£8g 15* 3 C€§e£u¥%ﬁf myied e dogqwRraeY, drited §¢pRration,
taahy@héﬂﬁﬁ3®ayeil%é@ré%tﬁﬁﬂié@oﬁggﬂt&f@ﬁ%%ﬂd%é%%%ﬂ@ (2 X 200
mPFrlfécatlon by flash colum chromatogra

p
aTEt SOBPLRCRePEIHEC dPYEFEctere Heal e@rylébnwéaﬁﬁ,
s?_ﬁ @ éé?h\@[dl@fé&lr@é(ag c%e% dmj)ydrghgngSOfr @@@Eé{"é@naﬁg
t - But '
CBE%%@HW%&??OFGrXﬁC%QyI)Qﬂﬁﬂﬁéﬁ?qunS@YfﬁﬁﬂﬁW-CpgumnlfIuor
c@ﬂ@ﬁiﬁﬂ%r %% ZXh)§91@@%@@%&%EgteA&§QAégeéﬂé o%fforded (4-

2- benz tetraneth
bmm%PZ]enérléxéBo%mh -Engofpany B 1 ¥ bemedthanane( 268. 6o,
385H653 25 mmol) in anhyd DMSO (5 nL) was added to a

stirred suspension of tert-Butyl- [

(4- bronmobenzenesul fonyl) - (3-

trifluoronethyl benzyl)am no] -ace

nmol ) and tri potassi um phosphs

in anhyd DVMSO (5 nl). @, 0

Bi s(di phenyl phosphi no) f exracene] di chl oropal | adi un(11) -

DCM conplex (60 ng, 0.07 nﬁ%l) ras added as a solid,

and the resultlng suspensi on was \heated to 80 C for

act i ture was_ cool ed to room

‘tz":épn'per a? 1{3 ﬁlf%gjeedlm ?h2 - BE RG] - BRESOLEEARE | | ter ed

t hough celite, and washed with sat'd

e (296 ng, 0.58
B-&7 g, 1.76 nmol)

A solution of (4-bromo-phenyl) - (2-butyl-benzofuran-3-yl) -
methanone (2.25 g, 6.32 mmol) in ethanol (20 mL, 0.3 M) was
cooled to 0 °C and treated with NaBH, (0.263 g, 1.1 equiv, 6.95
mmol) . After stirring for 1 h, the mixture was poured into a
50% ether in water solution (200 mL). After separation, the
aqueous layer was extracted with ether (50 mlL) and the
combined organic layers were washed with water, sat’d ag NaCl,
dried over anhydrous MgSO,, filtered and concentrated in vacuo.
The resulting alcohol was subsequently disolved in dry
dichloromethane (50 mL), cooled to 0 °C and treated with
triethylsilane (2.0 mL, 2.0 equiv., 12.64 mmol) dropwise via
syringe. After stirring an additional 5 min, trifluoroacetic
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
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-60 WD 2004/099170 PCT/ US2004/013701 ag Lid (3 x 10

m.), sat'd ag Nad (1 x 10 nL), dried over anhyd
woORB@91f70 | t ered and concentrated in vacuo. PCT/US2004/013701

Purification by flash colum chromatography (heptane)
wa@f fvasded M@n biddee, sappoOUNd 19 white sodi duf98roy).

Ste %2 Benzyl benzof uran- 3-y |phen l - 4-

M9§9Ff oﬁ‘ﬂtﬂer(egi PRPT FORFFHERN o eRZVRT Y am r%ﬂr&éétc? igniky
£10@Rt = Bubth - c{k{xﬂoma(t%gbaﬁzyl benzofaihgn- 3oyt dbé phemdptdne)

sul fonyl]-(3-trifluoronethyl -benzyl)am no}acetate %90

afhgydfgss - 1% RianRsobeedvi h- mwleﬁénéﬁf%?%eaﬁ’(@ A

velBw( ditl)1 Vs Added) and the reaction nmixture was
stirred at roomtenperature for 16 h, and then
concentrated in vacuo. =2  ash col um
chr omat ogr aphy (5% neth i /| dne chl ori de)
afforded the title coffpopnd ah of@ ite solid (45
ng). 15 Exanple 19. P epar at
N-[4'-(2-Butyl - benzof ur ans-
yI met hyI ) 4- ( 3- phenyl - pr opoxy) - bi phenyl - 3-yl ] - oxal am ¢

Stﬁ? %r on% %‘ﬁ‘é’%% _[245960%1’0 g_!'hez’:20 e ﬁ@pylls - met hanone

1193, By dox2Bor Sllani@-200 45899177 0- G EbWe28A4/ 013701

A solution of 3- (4-bromo-benzyl)-2-butyl-benzofuran (14.03 g,
41.5 mmol), bis(pinacolato)diborane (11.60 g, 1.1 equiv., 45.7
mmol), potassium acetate (12.2 g, 3.0 equiv., 125 mmol) in
DMSO (100 mL, 0.4 M) was treated with PdCl,(dppf) .CH,Cl, (4.15
g, 0.1 equiv., 4.15 mmol) and heated to 80 °C. After compete
by TLC, the solution was coled to room temperature, diluted
with water (150 mL) and filtered through celite (washed with
ether, 500 mL). After separation, the aqueocus layer was
extracted with ether (2 X 150 mL). The combined organic
layers were washed with water, sat’d ag NaCl, dried over
anhydrous MgSO,, filtered and concentrated in vacuo.
Purification by flash column chromatography (2-5% ethyl
acetate in heptane) afforded 2-butyl-3-~[4-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl) -benzyl] -benzofuran as a
pale yellow oil (11.2 g, 69%).

O o O NOZ)LL@
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A solution of 2-n-butyl benzofurane (19.8 g, 114 nmol)
and 4- bronobenzoyl chloride (25.0 g, 114 mmol) in dry
wdized¥oesionet hane (300 ni, 0.4 M was cool ed t oPOT@S200d/013701
treated wth A3 (16.6 g, 1.1 equiv., 125.4 mol)
si:ap34porzt-lm§rl 5-AB1 efi d40 4addBt bRESYy WS IRFPL Bl fhenyl -4 -
{l e) Ition vvas stirred for 3 h and carefully adde
YRt BFOTRFRBr separation, the aqueous |ayer was
extract ed with dichloronethane (2 X 200 nlL) and the
nﬁéned organic |layers were washed with water, sat'd

on @fj 8dPBEEE - AnHydrods S My SERETavettefled and 10

[gpmpﬂmlroa@%rbmaﬁa,@h}@l ) BiehizhA ¢ abb 0o BY-dd aaoCREUND. 256
chr omat ographg (1-29 et hyl acetate in heptane)
mg@}de% rp@o nitro-1- (3-phenylpropylox) -benzene (95 mg,

1b£ Oétgxﬁhen)ogbsfﬂﬁé@éﬁ)y'axﬁe%@é ur §863m¥;| )3 nethanene o ogy
% . Br

““303( -5 dﬁﬁﬁﬁerﬁymyl 21U TE- kﬂén%b?dﬁ%@h tcesgledt Wdhhof

P&lél}’(ﬁ%@? PB@%M' )xﬁi RN, 1b%aé.@~fru'f ai- &8\09 émw?‘?t Qf’i‘&‘oxg&ted

I'n et hanaol
t@oje%d’ct oRbter a?ﬂiﬂﬁlleé&t éHY W ® Mé@mso(t@tzes @S Iedgbled to

r@&H'ﬁbmﬂéf%%urgnogéldf¥lé§'t%t ﬁrl $f¥h.%0/’a&hﬁC}
m xturé was poured into a 5A)et i'h Wat &7 Sol utTon
A PP drivithappeer s 6Pt i-onAfthe serpedusn, aybe agseous

t ) n | C
LIS AR BT (SR 07 e ool 080 L
Om@lcadﬁy’éreuwewsmhefd i & heda aerd, c&atc’ehtaanadll ndried

b t
VP iy ghofeBaty BB SR nd RRP BRI e s
Pl@fmd‘attrl@at by wretzh trt:m éabrykschmt(o@x&pmﬂ;z a?fOrded 2-
2
b@?}]ﬁr :‘ﬁl n[a la%ﬁ ggﬁﬂ%’ _sLep }/(I?E?O}f}f)u (?rlgglg 8t ‘ﬁ‘cﬁ G RRG -

b¢2zafirn, (530m9qu41P), 31.6 mml) was added over 2 nin
and the mxture was stirred for 3 h. Once conpl ete,
the solution -62

O\ O NH:)\_\—Q

Step 5: 4'-(2-Butyl-benzofuran-3-ylmethyl)-4-(3-phenyl-
propoxy)-biphenyl-3-ylamine

A solution of 2-butyl-3-[3'-nitro-4'-(3-phenyl-propoxy) -
biphenyl-4-ylmethyl] -benzofuran (53 mg, 0.105 mmol) in ethanol
(1 mL) and acetic acid (1 mL) was treated with Fe (26.4 mg,
4.5 equiv., 0.472 mmol) and heated to 120 oC for 3 h. After
cooling to room temperature, the solution was poured into a
20% ag NaOH / ice water solution (Ph > 8) and extracted with
ether (3 X 20 mL). The combined organic layers were washed

with water, sat’d aqg NaCl, dried over anhydrous MgSO,, filtered
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WO 2004/ 099170 PCT/ US2004/ 013701 was washed with
water, sat'd ag NaC, dried over anhydrous MSO4r

woizba4mweido and concentrated in vacuo. Purifi cat PON/USY004/013701

flash col um chronmat ography (0-2% ethyl acetate in
aﬁ@p@%ﬁﬂﬁntﬁ§ﬁhdrdadvacuo Purification by prep thin layer

e t nz f ran as a pale 5
C%EéT%ﬁ#%IE ?ﬁqéﬁL) g%gy ?Fta?ecgn :""If‘)-cforded 4'-(2-
bgtyin@ﬁnzpﬂp¢a@434y5métﬁyﬂILaﬁEBhyhenyl -propoxy) -biphenyl-3-
yiéTﬁhg]ﬂJo agprogg -2-yl)-benzyl | -benzofuran 10 A
ution o Fonn benzyl) - 2- but yl - benzof ur an
(14.03 g, 41.5 mol ), bis(pinacol ato)di borane (11.60
g, 1.1 equiv., 45.7 mol pot assi um acetate (12.2 g,
3.0 equiv., 125 nmmol) i
treated with PdC R
4.15 mol ) and hegt &
TLC, the solution wa¥ coled to 2
diluted wth water (150 and bEered through
celite (washed with ether, 500 . After separation,
stdie eaqueoys L ayes r, (2.X,150
eﬁf. The cll:jonb?ned"%ﬁﬁ%wﬁgﬁﬁ\%’%ﬁﬁzh‘éd% phenyl-
PRgRosY) ~bapharegl- Nadl ] -odril adli o\vari Q@ thyily dsoas  MySO4,
filtered and concentrated in vacuo. Purification by
flash col um chronmat ography (2-5% et hyl acetate in
A epiiahey aff of det iyl pen8ofulesd, 34 y3mbehyl) -4- (3-phenyl -

AT SR 7y ong| e Lo

an as a ["ow ol
dJ\PBOEGGZPV@@’QWIEIP@TE’ USZGJG)&/I@U.SZOB cgtep.4:0. 66 mmol) in
ch%%%%&%@e@ﬁé%enzo%{ was(grgg§qyl %EPQOXXiu léE%&l

chlorcoxoacetate (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 ag NaCl, dried over anhydrous MgS0O,, filtered and
concentrated in vacuo. Purification by prep thin laYer
chromatography (25% ethyl acetate in heptane) afforded N-[4'-
(2~butyl—benzofuran—3—ylmethyl)—4—(3—phenyl—propoxy)—biphenyl—
3-yl]-oxalamic acid ethyl ester (120 mg, 77%).

OH

O\ v OLL@
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A solution of 2-butyl-3-[4-(4,4,5,5-tetranethyl 5 [1,
3, 2] di oxabor ol an-2-yl)-benzyl ] - benzof uran (100 ny,
wO0.28&R991700l ) | PCT/US2004/013701
4- br ono- 2-nitro-1-(3-phenyl propyl ox) - benzene (95 ny,
Stlkpl 7eqUiNV[ ¢ ' O( 288 tmrebenmﬂzrr@m&yamaﬁhm) - 8- & gdpeinyl -

and. (2 nm) was
P”Pé’ﬁ%’édggd'?}i‘%“ﬁﬁ % 3 nmg, 0.1 equiv.,
0.0282 mmol ) and heat ed 10 to 120 C. After conplete

(by TLC the solutlon sco ed to_roomte ratuyre,
aci &i FPERCTYR gt &4 4 { %atfel%ff&ﬁandﬁ%ﬂg%ms‘#ﬁ%' (3-
phsal/erpidfokik) - bﬁﬁie&:lmsep@micbmmme aaggegusyl leatesr (120
was extracted with ethi é%B X 20 ) and the conbined
h

"Pr JanPe FRYEr s'WeTENA T 't Pf""’\ﬁaltéreat%ﬁtwjd B Nacf, NaoH

(odri ed, 12, ovequianhydr.aus dSOA,ardd Ister-eddase room
concentrated in vacuo. Purification by prep thi

tqmﬁ?éFtEﬁ?on%EQﬁﬁzﬁﬂ%&réFgo}ded g@e solution was a01 ified to
pout ¥l w3t h31o9idd0- %ﬁ@wf&&d -0 ROXY ¥ 1 B8 PHE etk A
et hy IL benzof uran (53 419 . NHS O 20 Step 5:
layex( ghpargteHertvt Urtds- ee%wlhwn) dACPé%%%WaF@
af%eeezﬁym P, phezl.\/ﬁut%lybaﬁwelﬁrml Lgxlheehg)i) 3-phenyl-
3'"-nitro-41- pheny Il(dgro poxy

3-
prmpﬁwé’%yb% ¥Rt Iy - E’)éﬁ%@’ﬁ%ﬁf&rﬁf 33ﬁgm90 21%)95) i) O B2
1%Lh%@9ha?&i- i )q 20 R6RLELaR01 d rInih) m@@id;?aw@ MHz) 6

ng, 4.5 equiv., 0.472 nnDI) and heat ed
1%4-361248/0E Iflblr 848 (AFtdr= 20blig Lt &) rodnt? ehph attur 86

mt,he 9l yLiop was, 00‘%1% ed it 03 &5 2Q% aquNaQHl 45167 (n
vat er ‘sol Uti on (Ph >'8) and extracted wifh 30 ether (é

H)X 201At)}:9Th&uccohBiined -6V ghri T (tayér &) wet e3 Waktdd (m,

vv| h r, -sat- dri ed over anhydrous I\/gSO4,
f| ItOt g\régglg ‘é 7 %2%4}\%(3%170 PCT/ US2004/ 013701 and

concentrated in vacuo. Purification by prep thin |ayer

Eﬁ%%?gaﬁegf PPN, {:28%.8t BY! 4 ARLL AR ol DEPLADS, Alf ar ded

v1l)biphen-4-~yl]-4-oxobutyric acid

4

Step 1. 5-[2-(4-Bromophenyl)-2-oxoethyl]-2,2-dimethyl-
[1,3]dioxane-4,6-dione

A golution of Meldrum’s acid (5.0 g, 35 mmol) in
anhydrous THF (25 mL) was added cautiously to a stirred
suspension of sodium hydride (95%, 960 mg, 38 mmol) in
anhydrous . THF (25 mL).. The resulting solution was stirred at
room temperature for 1 hr. A solution of 2,4'-
dibromoacetophenone (11.6 g, 42 mmeol) in anhydrous THF (25 mb)
wae added dropwise, and the resultant solution wag stirred at
room temperature. for 16-24 hrs (TLC control). The reaction
mixture was poured into water (50 mL), acidified to pH 2-3
with}O.SN hydrochloric acid and extracted with ethyl acetate
(3 x 50 mL). The combined extract was washed with water,

brine, dried over anhydrous MgSQ,, filtered and concentrated in
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but yl - benzof uran- 3-yl nmet hyl ) - 4- ( 3- phenyl - pr opoxy) - bi ph
enyl -3- ylamne (14.5 ng, 29%9. 5 OONH/ ~-CEt
weteq/089170 PCT/USZOO4/013701
N-(4' - (2-Butyl - benzof uran- 3-yl net hyl ) - 4- (3- phenyl -
vd)flllzﬂOXY):lb{fl@Q’@M -3y e 1 oxat BoA Gkl GelinyEresdat the A
saolution o
tifi Lo SOBROYRY bt 2 Mii&S- §°§7’r‘?’ref51yﬁ§94 -(3- phenyl -
propoxy) - bi phenyl 3-yl am ne (129 ng, 0. 264 mml ) and
di i sopr op\él et hyl ami ne (0.115 gw % 0. 66
o o%cfﬁ‘et(ﬁaﬁe5(%"fﬁf§ra\ﬂ}§sth shletr @ th a
dfdsda%h:amagtze}mﬁherghlJObeﬁz@ﬂ%t@te (44 mg, 1.2
equiv., 0.317 mmol ) in 15 dichl oronethane (1

).
Aft d SOLUELPRGOF ol inprelappldikaFonde - G-I at et vik h
mnmt er naAnPAEERE oM (BB g £ Ry %elaa@e £2:¢6 rodey ML) .

he conbi ned organic Iayers were washed wth water,
Svssaﬁteﬂélaq RaC-he dijcaa é%fl%myonﬂ@lﬁétuwsmthmwelrfé@nc

a@lra% Qansgﬂ£§ﬂ$&9zdf%rgﬁcyo%1)Fisﬁérfylc%tshcge by, Paserg”y 07
| ayer 20 chriomat ogra Y%'et hyl acetafe in heptane)
megflf) o pPedPREf A4S 1um acetate (3.71 g, 37.9 mmol) in anhydrous

y enzofur enyl - propoxy)-b
e By T bal i e BT G atbar 1120 b,
feprgyrenel @@Mﬁfdpal&a@wm%lb-ﬂ% QMDpz@M/ @9@1@ 0.95

1 US20 7
m“ﬁﬁ[&% Q@é%}/l %enzo gfeana%d met ylu)ltfln??, p e%n ion was
hemrtegoxy) 8BTpHeny k- Bryl | rﬂmlr@mcd;lam ikt sod u\talsonooﬂed to
ran:3-yl met hyl
vk FenbEr BHLY; ALY R A JBUAY ke (50 Byng )y wasnea
w:e:sli ertet202 xyr0 I204bmime) (3 x etthamol, @8ied)owas
o%g @%&? a% éte qgad(concen%ra%eg 15“@3@do 0. 306
) an i'rré *F oom
Purlflcatlon of the product by flash column chromatography,

-"‘Y"_r

an

using 10 % ethyl acetate/heptane as eluent, afforded the title

compound as a white solid (2.96 g).

Step 3. 5-{2-[4’-(2-Benzylbenzofuran-3-yl)-biphen-4-yl]-2-
oxoethyl}-2,2-dimethyl-[1,3]-dioxane-4,6-dione

A solution of 2-benzyl-3-[47-(4,4,5,5-tetramethyl-
[1,3,2] -dioxaborolan-2-yl)phenyl] -benzofuran (500 mg, 1.22
mmol) in anhydrous DMSO (5 mL) was added to a stirred
suspension of 5-[2- (4-bromophenyl) ~2-oxoethyl] -2,2~-dimethyl-
[1,3]dioxane-4,6-dione (436 mg, 1.22 mmol) and tripotassium
phosphate (1.04 g, 4.88 mmol) in anhydrous DMSO (5 mL). [1,1’-
bis—(Diphenylphosphino)ferrocene]dichloropalladium(II)—DCM
complex (100 mg, 0.12 mmol) was added as a solid, and the
resulting suspension was heated to 80°C for 2 hrs. The
reaction mixture was cooled to room temperature, diluted with

diethyl ether (150 mL), washed with water (2 x 50 mL), brine
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tenperature. After stirring 1 h, the solution was
acidified to pH< 4 wth 10% HC1, concentrated and
wouoidfoveido by prep thin 10 | ayer chromat ogr aphy pCT@%2004/013701
met hanol in dichl oronethane) afforded
(3N={ 4'0- (12) Budyied ernzaf anhjndﬁexyé, nefdoy | ) £ Adedqphenyl -

- bi h |-3-yl1. 2 32
BRI E o R e 0o i F R 05 EHE oF it Harke Flagh
cd\WRn( mﬂﬁogﬁﬁﬂlm}nﬁg 46- 26 ¥ ethylHceCattd/ Habtahe=as

e%%?nt ?6%0%3@% tétgg é @ﬁ?%?yﬂf eh]gﬁg7 1te‘201£% 9502
m93 13ulnAd (Iﬁﬂls(o"—dé?j 3@061%{%—) 5% (srl_rl)llgz 59{ & %721 2%z Mar-

H)
H>Pr épa?a&%n &f U4 H@z Jeszeﬁ@y,l Weﬁ:_zoﬂusan(@& zm Ar-H),
) he I 0 ric id,Step
}26[ 3'7&4 R 4xyld) -4-9% l?k'ltl)’é ﬁ‘% °s %8 }H, "y PhCH,) , 3.86

ronnphenyl ) - 2- oxoet
(1, SHFOxarteS4, 63Hi one Nﬂe>sollut7|40rﬁ3léf aMeIIthr)um s acid
(5.0 g, 35 nmol) in anhydrous THE (25 nL) was added
cautiously to a stirred 25 suspension of sodium
Stepdéi det { 06 (DE@nayl bedzefnuxtan -iSnydhhyphewrst “HHH 425

ox'ES'.bLt ng £g§#l|tl ng-sol ution was stirred at room

rature 1 hr. A solution of 2,4'-
d| bQ@nﬁade@o@lrelrmac@ﬂl (6 gh) 42esmmpldedi hoaahytdiotesl THE

(: ) s_d_rW| ,andther t
Soééﬁj%oﬁfﬁs{%@” g 8? @%Frboeglrﬁotf Aper atqu %lfp&enlé ¥4 -
2-loxeet LT} eZarﬂeraJngethyhe[le:a]c{dManmxt er&ioves (Dowr ed, 0.36
), _aci f ed th 0.5N

mmﬁlizlr o\clz\al%orlgt alid”af 8 T act gt(%ﬁ%?hs%flﬁmo%é"&sa?‘@atfg at
7o>?c 5fb:m@ hrEhandonbeme:n:b@etdr aet roms wwmtmurbhamt er,

brin ed over anhydrous ered,
RS R RR TaT i (HHHEs S Ot DB 90 PE DS e D PEPbTea in
DM\SS‘a)Clﬂ(DO ﬁﬁn) 1 et iheataadedildocat fen 3 rmfs Me@draf beifgdcooled

. nmpound 3sda]ewhi e.solid g?i % Step 2.
o P b TR 4B fR ot e, o W) ool
extliraxabored wn-ehyll) pbetytd - Lenzobumnan. The combined extract
was washed with water (2 x 10 mL), brine (3 x 10 mL), dried
over anhydrous MgSQ,, filtered and concentrated in vacuo.

Purification of the product by trituration and filtration from

MeOH afforded the title compound as a white solid (105 mg,

o\e

62%). Rf: 0.20 (5% methanol in dichloromethane); 1H-NMR (CDCls,
300 MHz): 6 8.10 (2H, d, J = 8 Hz, Ar-H), 7.80 (5H, m, Ar-H),
7.62 (1H, d, J = 8 Hz, Ar-H), 7.48 (1H, d, J = 8Hz, Ar-H),
7.29 (6H, m, Ar-H), 4.26 (2H, s, PhCH,), 3.86 (2H, t, J = 6
Hz), 2.86 (2H, t, J = 6 Hz); ESI-LCMS e/z calcd for C3;HyaO4:

460.527, found 461 (M+H)'.
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A sol ution of.bis- (pinacolato) diboron (2.64-g, 10.41

mmol ) in anhydrous DMSO (20 nl) was added to a stirred
weuspaasion of the known triflate, PCT/US2004/013701

trifluoronmethanesul fonic acid-4-(2-benzyl benzofuran-3
Eydmilee . edt ¢t -dibdGofurendZ-H0-wimdlen-dnd pot assi um

cetate (3.71.9, 37.9 mol) .i.n anhydrous DMSO (20
rRES R s SRR D RSN no)
ferrocene] di chl oropal I adi un(I1) - complex (770 nyg,
0.95 mml) was added as a sol id the resulting

suspensi on was heated to 8Q
m xture was cooled to 15 rooir
with diethyl ether (150
50 nmL), brine (3 X liiii dri ed over anhydrous
MpSO4, filtered and ‘cengeltrated i n vacuo.
Purification of the prodatt by flash col um
cregat 0gr-aphyromdishdig 14 ch/ etbyf amept-arephept anec 58
eluent, afforded the title 20 conpound as a white
sol i 0635§FT Step 3.
5-{2-[4' - (2-Benzyl benzof uran- 3-yl) - bi phen-4-yl J- 2-
oxoet hyl }-2, 2-di net hyl -[ 1, 33-di oxane- 4, 6-di one A
sol ution of 2-benzy|-3-[§';§4>4, ,Q;tetranethyl 25
[1,3,2]-dioxaborolan-2-yfﬁph§nyf]-@enzofuran (500 nmg,
1.22 nmmol) in anhydrus<BVMSO (5 nL) was added to a
stirred suspension of
5-[2- (4-bronophenyl ) - 2- oxoet hyl ] - 2, 2- di net hyl -
al doBlidiaxyres4ehi & #H3€ APid lmeZhyMMRlskeandl.2 g, 10
tripotassium phosphate (1.04 g, 4.88 mml) in
m@ﬁh&dﬂ&h§"@WB@p?snﬁiﬁfbHQElﬂe é%.S ;, 10 mmol) in DMF (20
nBi Srd D Rhary pRosphd nahherrogenelvich cs,co5 (3.9 g, 12
di chl or opal I'adi un(11)-DCM conplex (100 ng, 0.12 mmol),
miak! added-eds sa1sBE¢ dtoard I heher BRAF 1 iy WaiFs FBREFBAS with
s¥agcheated 0,88Cf Ol Rign IhRy1 reagtden @oxhill e Waster
cooled to roomtenperature, diluted with diethyl
sepHert {50 thE) aaweeked aMerh ehterte¢d wi o byl Bephrte (3
x5 e 2OQ§EO%8&59n£gﬂg%§§qu4ﬁQ%§ﬁg%ﬁﬂ&gwés%@dn%ith sat.
dried over anhydrous MySO4, filtered and concentrated
agnVa@eucirirdr PVEcieTh andt pengrgdiadedpy Prashication by

flash column chromatography- (2-5% ethyl acetate in heptane)

or 4 hrs. The reaction
tenperature, diluted
washed wth water (2 x

provided 3- (4-bromophenylmethylsulfanyl)-propanoic acid methyl
ester (2.5 g, 87%) as white solid. 'H NMR (CDCl;), 7.43 (d, J
= 8 Hz, 2 H), 7.20 (d, J = 8 Hz, 2 H), 3.68 (s, 5 H), 2.67 (m,
2 H), 2.56 (£, J =6 Hz, 2 H).

-69-



10

20

col utm chr omat ogr aphy, using 50-60 % et hyl

acetate/ heptane as eluent, afforded the title
woanpmusidoas an off-white solid (502 5 ng) :' RETNISEV04/013701

(DVSO- d6, 300 MHz) : 6 8.12 (2H, d, J = 8 Hz, Ar- H),

7seap(z4H3 dé'wldﬂa&zldlfuréh -~ i) y1 7o 3reh -Gy { AL hym) sl £ty ) -

7.26 -H), 4.82 (1H s, CH), 4.26 (2H, s,

PhCi5) Paﬁoé% a?%,meéﬁﬁ%of €e4 84 (3H s, M), 1.74

(3H, s, Me). 10 Step 4.

4- (4" - (2 benzyl benzof ur an- 3-yl ) bi phen- 4-yl J- 4-

oxobutyric acid 2N Hydrochloric acwg (1 m) was added

to a stirred solution of s

5-{2-[4" - (2-Dbenzyl - benzofurﬂﬁ}B yl) - bi phen-4-yl]-

2-oxoet hyl } - 2, 2- di net hyl - 3] - di oxane- 4, 6-di one (200

mg, 0.36 15 nnol) in THE QQ» nm.), and the resul t ant

sol ution was heated OC for 6 hrs and then cool ed

to room tenperature dnd\_goncentrated in vacuo. The

resulting solid was redissolved in DWMSO (10 ni), and

heated to 150C for. 3 hrs before being cooled to room

A tRperahuse, 3ﬂm&|&n6bﬁgnﬁl¥1@tk\§@ts%rlfﬁﬁglm ropihiz0 acig

extracted with ethyl acetate ( he conbi ned
meixpiladftefias2 adited WA hat €1 (42 x 10 m_) brine (3 x

ik fekurdhiefhePMelcrarBY dF ous;: MSE4, mg:e | { eg £y ad angi

concentrated i n vacuo. Purlflcatlon t he product
P4 (HRhat at (SenmandSrel rdmi sleeam (MeOW)akngr gebanpk (

hi & sokid (105 g,
Hl) a%(%ggﬁg%ﬁgﬁgﬁl?ntF%ﬁfoS%netﬁ%%e)q?m‘%?ﬁ%% CI%%%ture

Wa@o@emt@}i te wilo FHr @, h) coglady toproph, tmMSH-FBHe m
dl’/‘irut@i’ w1tzh6tgt}(7yllH’ac%ta\‘1e (§06’|ZmL)Ar' lTl)ne % é_?nié ahﬂa ‘J\Tas

wa@@@ éEFFe$51‘091=37 @letl)?/ @qs%& zmd EatJ &qa\faqz drled

e "By s B Svs ?%”%C%@%é%of}%ﬁﬁ%%imﬂ

crEcawpberanhy 3- (%' 108i béhzbfew:@&tzb— V- bepheme4-gave 3-(4' -
diﬂe%%@ﬁlrgﬂl—iW—lb)ib@lreﬁpgnyilﬁéﬂ%}l%u@%anyl) -propanoic acid
methyl ester (330 mg, 72%) as white solid. M NMR (CDC1s),
8.01 (d, J =8 Hz, 2 H), 7.94 (4, J =8 Hz, 2 H), 7.78 (d, J =

8-Hz, 2-H), 7.66 (m, 4 H), 7.42 {(m, 5 H), 3.81 (s, 2 H), 3.71
(g, 3 H), 2.76 (¢, J = 6 Hz, 2 H), 2.56 (¢, J =6 Hz, 2 H).:
LCMS. 475 (MY + 23).
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/IS " OH O Step 1. 3- (4-bronophenyl met hyl sul fanyl)
-propanoic acid 5 nethyl ester Bra A solution of

wQ@-20d¥009100 opanoi ¢ acid nethyl ester (1.2 g, 10PCT@S2004/013701

mol ) and 4- bronobenzyl -bromde (2.5 g, 10 mmol) in

DIEe20 . rA-) (4nadibentefhta;m -@ -Elahtdpherat -gd maithir lEs 2CEBy1 ) -

(3.9 9 12 . mmol ). After stirred for 2 h, the reaction
was Quenclied Wth 5% HO (25 ) and diluted with

ethyl acetate (50 nL). After seperation, the aqueous

| ayer extracted with ethyl. acetate (3 15 x 15 nlL).

The conbi ned organic | ayers were hed with sat. aq

NaCl, dried over MgSO4 and cpan tYated. Purification

by flash col umm chronatogr.ﬂﬂ}- (2-5% et hyl acetate

i n heptane) provided ‘

3- (4- br onophenyl net hyl s.l<5} | ) - propanoi c aci d net hyl

ester (2.5 g, 87% @w» /e solid, 'H NMR (CDC13),

7.43 (d, 1 20 = 8. H 22X, 7.20 (d, J = 8Hz, 2 H),

3.68 (s, 5 H, 2.67 (n1 2 H , 2.56 (t, J =6 Hz, 2

H. -69 WD 2004/ 099170 PCT/ US2004/ 013701 Step 2.
A3séAiciirberzet ys andﬂoéﬂzckﬂu@ﬁﬁnﬁcé]yl/lw}f&iﬂw fanyl)

ropanoi ¢ acid nethyl ester s'-'xo' 5 A sol ution

Y me@xlzﬁ%f&ﬁéf&heﬁwﬂﬁé%m §‘l§|1fiaﬁ9F1)‘Y1p ‘??d’c?ﬁm (@18cing: 0-46

mi®1 NYin esirer(2( 289 M cetM®b), (4. mlP-was cooled to 0 °C and
di benzof ur anyl ) benzeneboronic acid (302 ng, 1.05 nmol)

CaRatePa{iPPhd) ¥ K88 iy, 0 381 9 - PRE®BI e R0 2RLFOaRd
t 8k urde3 £8r10 Htﬂhéwﬁbﬂd%g%heQaM”ééhé%ﬂweﬁZQEQh(iongCl to

The reaction m xture was heated to reflux for

Pg? dﬁﬁiéHJ%6eéoUh¥$éﬁﬁéﬂa@@pégte (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 dichloromethane) provided 3-
(4' -dibenzofuran-4-yl-biphen-4-ylmethylsulfanyl) -propanoic
acid (180 mg, 90%) as white solid. 'H NMR (CDCl;), 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), 3.82 (s, 2 H), 3.82 (s, 2
H), 2.76 (m, 2 H), 2.56 (t, J =6 Hz, 2 H). LCMS 462 (M* +
23) .

Example 22. 3-(4’-dibenzofuran-4-yl-biphen-4-
vimethylsulfanyl) -2-methylpropanoic acid
- (4-bromophenylmethylsulfanyl) -2-methylpropanoic acid methyl

ester

A solution of 3-bromo-2-methylpropanoic acid methyl ester
(0.366 g, 2 mmol) and 4-bromobenzylthiol (0.402 g, 2 mmol) in
DMF (5 mL) was cooled to 0 °C and treated with K,CO; (414 g, 3
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diluted with ethyl acetate (100 nlL). The organic |ayer
was washed successively with 2%aq HO and sat. aq
wola@4/ogiroed over MgSO4 and concentrated. Pur PETaaRi0an13701

by flash columm 15 chromat ography (2-10% et hyl acetate
Al he ptidiier gauerﬁng(ﬂbr-Q h, the reaction was quenched with

| | sul f
S B DRGLL UL e gt A A 0 e
s@mgxqmjya 13ﬁe aauéﬂuictaybr"e&tkﬁctéﬁf@lch et 1(deedate (3
x185 L( H)5Fhﬁ) co‘ﬁé‘grg ‘isorgz?“ﬁlif%éy%s zt?lies Wa§glﬁji ng{l Tt

agtNaQﬂr_dilHﬁ oRet)MgS@. 5d (¢tonckrE@tHa,. 2 PlrificdiGMa. by

2004/ 013701
%giq? ﬁroggtgg%g% 04/ gﬁlgga;¥jgé£%ate in heptane)

prdvhhntGﬂumahrémgﬁhényﬂm%ﬁh9isﬁiﬂ@&ﬁML$Nh@@?¥hﬁrOpan01c

pan: O 5 A solution o
(g c?iue gjygle %?Eré‘%ﬁ%%ﬂ git pheﬁs juhite solid. "H NMR
glm@febhyvsm;f&n,yllj =pBopano: cuacivd et Ryl sesteruf 220 Yy, 5 49
% in THEI{Z nL) and nethanol (2 ) was
e}H'tg S5cl@nd Hredréd Wit he 2N ReAS(190 #iy.6 Hz, 1

H)Aftjerzlst(dr,rnng Aatu4,080mglQ tenperature for 1 h the
solution was acidified with 10%HCL to pH 2 and
diluted with ethyl acetate (25 nlL). After being

sepepat ed- (4 heqasisers rhay ey nas: Sy acl et { s et 4, 1)
acgiegte (3 x 15 i) arfd the conbi ned o%gaﬁl C ?ayersy

ver € JFF8dlBrRanysesidnac e atteat ed. Purification
by A aghiueebHn®s 15 @dﬂquras%ggé&ﬁw et FBLDRN0, i n

di_chl or omet hane) (ﬁr ovid
me(ti’y SFBRAZOF Tirai-d Mt hpi pReFed- y| net hyl sul f anyl ) - pr opa

HD%Q7 gglﬂ[&&ﬁg ”Qw(goggbéﬁzanfﬁayig%Egﬁe%%ﬁggﬁ% %Bﬁﬁ%d
(CDC13) 1(d
(0> 3¢ 97 3780? danj) agdHpd (BPI) « 70 862an 54mH)L%) 7id2tdImene
(12 Hb) 3n82e€%nA Hb. 03uBR §Ss Zeated with 2 M K,CO; (1.5
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 HC1
and sat. ag NaCl, dried over MgSO, and concentrated.
Purification by flash column chromatography (2-10% ethyl
acetate in heptane) gave 3- (4’ -dibenzofuran-4-yl-biphen-4-
ylmethylsulfanyl) -propanoic acid methyl ester (312 mg, 67%) as
an oil. 'H NMR (CDCls), 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), 3.79 (s, 2 H), 3.71 (s, 3 H), 2.76 (m, 2 H), 2.56 (g, J =
6 Hz, 1 H). ©LCMS 480 (M' + 23).
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20H, 2.76 (m 2 H), 2.56 (t, J =6 Hz, 2 H. LCVS
462 (M+ + 23). Exanple 22.
wG-200k/09gi7benzof ur an- 4- yl - bi phen- 4- PCT/US2004/013701
yl met hyl sul fanyl ) - 2- et hyl propanoi ¢ acid 25
Sfﬁépbzoﬁnﬂhenﬁhheﬁhy&suhﬁ&nyﬂ}b?pﬁmﬁthymmamayéSulﬁamyﬂ)—
nmet ester A sol ution, of 3-brono-2-nethyl propanoic
aci ?‘W PESPRPCI(*F66 g, 2 mmol) and
4- br omobenzyl t hi ol (0.402 g, 2 nnDI) in 30 DM (5 nl)
was ¢ool to 0_C_and t ed mn C33 (414 3 -71
057 SBCH B G0 TS FOTPORRER TR T e -
dsbéfidMgraon -21 hbibien r83ab i- pmop@ﬁowmtaeﬂtewym ebler
FEJ (15 m) and diluted with eth acetate % g}%.
(A5 t8r9 & eF@PanlntTﬁ?'d@u@&usaF Fadtedlhi vRS
c@bhé’dl aceat ateand tﬁeakédmdthtttaq qmﬁol(ned fArpani Gafter
ers were washed with sat. 5 aq Had, dried over
S'R/bé hiF FORBehEFREGUBULPF Cali bhF b’%Pluftllgghwéﬁl um
a@mpf@cogmmhyo%Sﬁ@ﬁtﬁwlpmgebaaedimt@pm%) etByOVhdethte
(4- bronophenyl et hyl sul f anyl ) - 2- et hyl pr.opanoi ¢
a%ﬂamnet [tegsPetng £ARPSRite?10 haAGHATE JGVFE. "2H NVR
ef&%@m dsaw:lh"'%tﬁgl a\.]ceél:a%)eHz(B3 GE& (mL ) -2 (l:@lle éombgnég
opggpic 1@}7@55( yers drrreaq_wvef |\_/I|¥SO4 Brgh ceacegtpa’qechz
ptibifict€Rn by flash column chromatography (2-5% methanol in
1.3-(4" - dlbenzofuran -yl - bi phen- 4- ylnethylsulfan

dochrRAGTGPanoPECRELRE et By I dékerrotian §ow&rbéﬁ?{@t 4-
yi_imé@hybtsqm%@mytﬁ%%aﬂ&@ fa%@w )(235 At hyilehr QRanQi e so1id.

aci d nethg ester .
Iﬁ$@W-dﬁ@€ zofdt@ﬁyl?beﬁz%ﬁ%ﬁﬁmoﬁla ac7d94(0LBGQ—gB Hz, 2

ul, Op fE0l9 gnd Pdy{ PF’J*%) 7(960%%g 4 3%, o th Oklﬁﬁe
(10 nL) and et hanol reated W th
3K (12 5) 20 ?h\_76 (ri‘he %éﬁot Pohé m«t uf e vﬁaéIZheétEbI t oLCMS
4§gf MUX ? cooled to roomtenperature, diluted
ﬁ thy acetate (100 nL). The organic |ayer was
Emam@kﬂiZﬁuccéséﬂVedybqnzdfqzﬁnaq-YKHbiphen-4-

ylmethylsulfanyl) -2, 2-dimethylpropanoic acid
o

s/f>gka

Step 1. 3-(4-bromophenylmethylsulfanyl)-2, 2-

dimethylpropanoic acid methyl ester

s

Br
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and sat. aq NaC, dried over MgSO4 and concentr at ed.
Purification by flash colum chronmat ography (2-10%
webtos®i50 acet at e i n heptane) gave PCT/US2004/013701
3-(4' -di benzof uran- 4-yl - bi phen- 4-
Ay Eoktitidrs wlff anpkpmps DpAine tagl tpretdndi esled @3thylester

9 i 13 .8, 01 (d, J =8 Hz, 2
(ngg @féh%%€?55a%&ﬂgwﬁgy&§gc yl?hy@l(6%%§2:gg @E@mgi) in
DM, (7.166 (s doblled 7t (M ahd tHeatdd #QthSK,d,H0.43 g,

2 .56 ,,J = 30 6 Hz,
3’1‘3‘&1#. ’S'Lc%é@%bsgiﬁzgiégmz%ﬁzr 5') h7,thp rz%ﬁ%"ﬂ?l‘@@gf?é quenched
wPOT/ 33S52004/(Q5 300 artd &Iillutg_d xr/]vith4et1'|1yl taﬁeltatlef (SOlmL) .

. 3-(4' -di_benzof ur an- 4-yl - bi phen-4-yl ne sul fanyl) -

A ol B S RUSo MR s or B racted with ettyl
aaeﬁ&ﬂd-@M&OlycﬁLFQBYMﬁﬂkﬁﬁb3Féé'o§§aniq 1ayer3 we¥%yTashed

di.benzof ur an- 4-yl - bj phen- 4- - propanoi c acid ne
Wit efsraZC (G0Hagl }’00_1%1 VT ﬁg-zr@re 3g peyCanEr #ethanol
P21 Migatids bgoplLeh t 10k aRdohs et ths2 g%ﬁ§%{a0ﬁ$ate
(1.0 nL) . After _stirring at roomteénperature for 1
1‘§ t11‘?sep§cﬂfi?t> i BROHaESd ati (i-frenonkeny 1ogemEE Ul 62pHL P- andk -
dthd tHya®rwobAo e hwdi AeRiale 40cé25(JH0 nN 68E) b&%%jhtﬁ

seperated, the agueous |ayer was extracted wth ethy
S%Jcleqe‘at eH (W {BGHe) - ahdt3 Hel cdinbi Reldz, o glini @ -Nayéds T = &
uaere wri edsoves, MGG gndscencentpat ado, Rurikigation

by flash col urm chromat ogr aphy (2-'5% nethanol in

di chl or onet hane) provideg ;

4 - dihenzefuransMnyh-hiphen 4 15,1 1fanyl) - 2-
S%E(rret hyl gul fanyl) - pr gpanoig acjfrﬂié(rg&yrrﬁl?tg}_fl%uasany )= 2
difMi ey lesPpanolid RNWRMECBEZi3gst®: 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 4H , 7. 42 (m 5H , 3.81 (s, 2H, 2.76
(m 2 H, 2.56 (g, J =6 Hz, 1 H.J LCVB 476 (M + 23)

. 20 Exanple 23. 3-(4'-dibenzgfsapan-4-yl -bi phen-4-

yl met hyl sul fanyl)-2, 2-d hw!| propanoic acid 0 S--(

H

A solution of 3- (4-bromophenylmethylsulfanyl) -2-
methylpropanoic acid methyl ester (0.260 g, 0.82 mmol), 4- (4-
dibenzofuranyl)benzeneboronic acid (0.236 g, 086 mmol) and

Pd (PPh3), (0.052g, 5 mol%) in toluene (10 mL) and ethanol (3.0
mlL) was treated with 2 M K,CO; (1.5 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. aqg NaCl, dried
over MgSOs and concentrated. Purification by flash column
chromatography (2-10% ethyl acetate in heptane) gave 3-(4’-
dibenzofuran—4—yl—biphen—4—ylmethylsulfanyl)—propanoic acid

-74-



C 0/ Step 1. 3- (4-bronmophenyl net hyl sul fanyl)-2, 2-
di met hyl propanoi ¢ acid nethyl ester 25 0 0"" s O Br
WO 284»12004/ 099170 PCT/ US2004/ 013701 A sol ut POm/uUs2004/013701
3- brono- 2, 2-di net hyl | propanoi ¢ acid net hyl ester
m(s@hyg}g egite2 rmeb)m@nob”/é%)bra@rrabeazyl t HzolkMRO(dB21Lg,, 28.01 (4

0 C and t.reated
2%@_ W%Smrglk{ % r' stllgrl(ﬁg or %}Fﬁ’ 2
che7raa€ac(tm on Was guenched s5u\, t ha 5% HGL @1E)nl}.and(s, 3
. |Iyt d vv|t hy| acetate 0 After seperatlon
H?he al ue(?Us Iggerle%&r‘é:’ct gdg{\?\nthL%eW%ﬁM adethate? /(3 x
15 nmL). The conbi ned organic | ayers were washed wth
sat. aq Had, dried over MySO4 and concentrat ed.

cPurificati col c lTatogr % eth
308t o 10 Y At ep Aey B he oo AL AR P PR -
23dXMEdhy3pmpbenyi&mﬂdwﬂsuIfanyl) 2, 2-
di met hyl pr opanoi ¢ acid nethyl ester (260 ng, 35% as
white solid. 1H NWR (CDC13) , 7.43 (d J 8 Hz, 2 H
, 7.18 (d, J =8 Hz, 2 H , 3.69 : , 2. 63 (s,
2H , 1.21 (s, 6 H . 15 Step iﬁéi
3-(4' -di benzofuran-4-yl-bip nethylsulfanyl) 2-
di met hyl propanoi ¢ acid neth /ester 0 o
: sotution of 3-(4-bronophepy et hyl sul fanyl) - 2-
nmet.hyl pr opanoi ¢ aci ester (0.260 g, 0.82
mol ), 4-(4- dibenz
g, 086 mml) and Pd (P 4 (0.052g. 5 nmol% in
toluene (10 nL) and ethanol (3.0 nlL) was treated with
2 MK2CB (1.5 nmL) . The reaction mxture 25 was
A hesitigd dno off eb | b - ButdxcaeBeheThit hd-80Mut eAPBERE S Bran -4 -

yl-biphen-4-yl) -propanoic acid methyl ester (0.125 g, 0.26

I

mmol) in THF (2 mL) and methanol (2 ml) was cocled to © dC and
treated with 2 N KOH (1.0 mL). After stirring at room
temperature for 1 h the solution wasg 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
MgS80; and concentrated. Purification by flash column
chromatography (2-5% methanol in dichloromethane) provided 3-
(4’ -dibenzofuran-4-yl-biphen-4-ylmethylsulfanyl) -propanoic
acid (80 mg, 67%) as.white solid. 'H NMR (CDCl;), 8.01 (4, 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), 7.42 {(m, 5 H), -3.82 (s, 2 H), .2.76 (s, 2 H),
1.32 (s, 6 H). LCMS 490 (M+‘+ 23) .
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diluted with ethyl acetate (100 nlL). The organic |ayer
was washed successively with 2% ag HClL and sat. aq
wola@4/ogiroed over MgS04 and concentrated. PurPETaakioan13701

by flash colum chromat ography (2-10% ethyl acetate
Exambibptamne) 2gq¢e- Slﬁéhzdﬁhran 4-yl-biphen-4-

r | met hy| sul fanyl ) - pr opanoi ¢

Yg%?ghﬁs}%%ﬁygboiﬂe ‘8111%3’%%)0&826%%? 013701 et hyl
eSteK4(5iﬁhdﬁhen6§%@4aﬁe@ﬁylydlfai§hbméiﬁégﬁ§ﬁﬁhta§ogé acid

J—8Hz,2H) 7.94 (d, J = 5H), 8 (d,
ghﬁdsesr‘izer H, 7.66 (m 4 H, 742(m 5 H), 379
(s, 2 H, 3.71 (s, 3 H, 2.73 (s, 2 H, 1.27 (s, 6 H
LCVB, 504 (M +23% 5 Step, 3. o
3- (45 %‘?}déhl?&f @fa hrw%ip TPIERVALIDY el & AFghpithyl ester
(@ g et hyl pePRANSL & @%%n@beﬂégl‘&hm g) HQoAgsobuthon in

of 2-tent-butoxycarbonyl an no- enzofuran- -
DYY - b7 gHen Y28y Fpobedpehdl cCacier rféfteﬁ;tﬁdew@h KFO250 414 g,

apd n
R R T

wiER 1% SiGlr r(iLAgnht awbAilstednpbrat et ) @Icetahet g0 mo) .
asolutd fﬁ%%oﬁc'gﬁé éﬁté@u@h ;gé@F%;t%%t é@*w%tﬁngthyl

diluted with eth acetate er
ageldrat @d x tlﬁem“aguem Ics?y@nnmSom@nmtlwemt We:ee twdshed
wﬁ@l?tﬁte ?Nécﬁ Mecﬁ%@ grhﬁg%”’%ﬂnﬁe@ogéggﬁ é@yers

were dried over - ncent rate ri I cation
Plblylﬁll@éﬁﬁo@oblzmﬁlaz@ ccmlowt ggraphyoaphis rethahbyliacetate

]? ﬂﬂﬁ%ﬁ?%?%?g%e _- i q‘ﬁgheﬂ {/Jf Tt aPFARSTY L hrbpa

il budeind ¢8AcHG, CBT casenhi§e su,i ©03] HabML{ CDGA)A.
0 J = 7,9 ( )i 8 He

1%1@1’11 })?égl i "7J4§ gEHZJ 2’?%1{:;, ﬁ;a Ol7 T8 H% 5 %E

H (M 5 I-él)z[,, 3.826 (%5, 2 H), 327576 (s M H)z 85 (d, J = 9 Hz,

1H), 2.04 (m, 1H, 1.29 (¢, J =6 Hz, 3 H), 1.02 (d, J = 6

Hz, 3 H), 0.98 (d. J = 6 Hz, 3 H).

Step 1. 2-(4’-dibenzofuran-4-yl-biphen-4-ylmethylsulfanyl) -

3-methylbutanoic acid methyl ester |

A solution of (4-bromophen-yl-4-methylsulfanyl)-3-
methylbutanoic acid methyl ester (0.331 g, 1 mmol), 4-(4-
dibenzofuranyl)benzeneboronic acid (0.305 g, 1.05 mmol) and
Pd (PPh3), (0.052 g, 5%mol) in toluene (10 mL) and ethanol (3.0
mL) was treated with 2 M K,CO; (1.5 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-(4’-
dibenzofuran-4-yl-biphen-4-ylmethylsulfanyl) -3-methylbutanoic
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25 1.32 (s, 6 H). LCVS 490 (M+ + 23) . -75 WO
2004/ 099170 PCT/ US2004/ 013701 Exanpl e 24.

wa@a-200k/09gi7benzof ur an- 4- yl - bi phen- 4- PCT/US2004/013701

yl met hyl sul f anyl ) - 3- net hyl but anoi ¢ aci d _
aégd hﬁéﬂf@ph%@t)é!r 43 @ty snalsh aayl An Skt hyhbutRnaimel,)
ethyl ester 5 A solutiqn
Zobrﬁ%%“n& Ho1 | privpanci®é® 48 dJeI' 1M %estef) (8. 438(Y, 7
8 2HA04 )H and .4sbrenobeanzy it hol(m( Os 492, ¢ .12 rraiol Y Lne uz,
(5 was cooledtoOCandtreated wi th K2CO3
?Wﬁi% g 3. Fiol §:9%f t%r YsEi Prifhg ¥ P 2 n 04t e, 1 H),
1Igactd Oy Was guenm@d 10 o4 (B, 5% HQ@ 15 3my) apdos (4. o
diluted with et h%/ acetate 50 n). After seperatl on,
6t He afdBous FH§erl exth act ?.-%I with ethyl acetate (3 x
15rak) 2. Bheacogbh et ALGRNIC hamsﬁery\@r%l\a@%n@@sum&m
sat. aq NaC, dried over MgSO™4 and concéntrat ed
Pur | Aty 8RubsLPE @t ichl um chr omat ogr aphy (5% et hy!
acetate 15 in heptane) provided
(4-bronophen-yl - 4- et hyl sul fanyl ) - 3- net hyl but anoi c
R e Htety ofedt 6fT £ 680 1y CagboRy dani t3e @dl-ddbenzpfpiaR-4-

yﬁ£E¥§ﬁgnﬂ4 %1? p£%paﬁblc %cHé mgtﬁ%l’eQ% @d 8J g $gé

N

1l

2
mpgl) Jirs THFHA2 mh) Hnd znendpa(:lml 12 HyL) ]wazsg C@lolegl Eo 60 HE, and

t%e{ged Jv%?glpégli PQOH' @.%OHH%’ 3 K&ter 1%%1(19@ ‘g\t rgorwz
t omgepratdise f2of il,lr]antm% ydolbitphenwds yacrﬁeitﬂfwesiulwtiahyILQ/ HCl to
I e lu
o B e A IR Aot Taf 3 e RS PBLP ST o
s @t ch rest, hyhees@eqsmés‘a Byergwas ﬁnbnta)qtd& Mth ethyl acetate
[ r QI | CI .305 05
R o et T e
Ng$): and ethaerdiryt:d0 ﬁu)rlﬁvaeamroeamdfmash aol\ﬂmf&QCGS
1.5 n The eagct | tur
Cé%?maf#rag 3l e8£t‘%‘:r SEHaE )‘(L Ir"a(f1 \@ré)@e% pWYJI’I&(ed 2-
(et hdbeacettaten { 4001 -rld_-n)phe]ihe plngam}clshﬂwemywas 3-
methylbutanoic acid (195 mg, 74%) as white solid. 0.195g
(yield 73.8 %). 'H NMR (CDCls), 8.01 (d, J = 8 Hz, 2 H), 7.9
(d, J =8 Hz, 2 H), 7.78 (d, J = 8 Hz, 2 H), 7.66 (m, 4 H),
7.42 (m, 5 H), 3.85 (s, 2 H), 2.95 (d, J =9 Hz, 1 H), 2.12
(m, L H, 1.05 (t, J =6 Hz, 6 H). LCMS 489 (M + 23).

The following compounds are prepared essentially according to
the procedﬁres described in the schemes, charts, examples and

preparations set forth herein.

Example 25. N-[3-Benzyloxy-4'-(2-butyl-benzofuran-3-
ylmethyl) -biphenyl-4-yl] -oxalamic acid.

Rf 0.19 (10% methanol in dichloromethane), *H NMR (DMSO-
de¢, 300 MHz) 6 9.78 (s, 1 H), 8.31 (s, 1 H), 7.48-7.08 (m, 16
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15

washed successively with 2% aq HCO and sat. ag Nad,
dried over MJSO4 and concentrated. Purification by
woOleshvogioburm  chr omat ogr aphy (2- 10% et hyl aceParasov4/013701
hept ane) gave 2-(4'-
HUj bﬁmﬁof(lsr an-#y yl 4 b phien- 4- wib et hgd s, f anyl ¥- 8-net hyl ,
g Oi 76_WO 2004/0991ZO PCT/ U 2004/013701 acid
128dFe? Th36l Yy 70% (Ms arfoi 10- 87H (RvRT(TDEIB)HZ - 3
HB Es(-dycmg =/8 d:bzlccﬂ fdr, CLHMNd, 5337 Soddd s22H)wM, - 1)
7.78 (d, J = 8 Hz, 2 H, 7.66 (m 4 H, 7.42 (m 5
H, 4.17 (q, J =6 Hz, 2 H), 3.85 (s, 2 H, 2.95 (d,
Ex]amp]ﬂa 4z, 1NHI3 Ii’er%_(dﬁy Y HXZ-&IﬂylZ%e(ntzofdrEnﬁ:%.HZ, 3
, 0.99 (d. J = 6 Hz, 3 H).
%}g§37bgmeqy%ﬁ Yl]Sf‘?& amic acid.
2 2- ;(40 ggbena@fmg@ﬁnélyhnbap&ﬂblﬁwtmhew syt iy l(kpci,,
hyl_but anoi ¢ aci d 10 A sol ution of

3%0 t”@?zt) BufoxycsF bonylan®ndi3 ¢4 L dibernz4farafl 4{m, 16 H),
syis biyhenxu- y&)opr@oanom agi g7 med hyil wester-760128; Om, 2
566 mml) in THE (2 rrL) and net hanol (2 nlL) was
JrI>c'oo1-l 4G 2038 am Hitr daféd (Wi th 2 NKEA, (3. §) mFSI-LCMS
mAf t@I1 3t bk Bguaivol 00517 1 eeratugehor +h the
solution was acidified with 10%HC1 to 1 pH 2 and
diluted with ethyl acetate (25 nL). After being
ES8RAIAR], fhes aqBgUSdAYer (185, @M iRGLEFu LA Ds et hyl
acetate (3 x 15 nlL) axjgat he(corrb‘T%)r?ed orgaﬁl c layers
vigstdydy rbgrheRyl - MySdtmahanewie ertddat ed. Purification

Rth) Eha@oﬁ%éﬂﬂémﬁhm"gi&gi&@%t@%né% nBf Rarol(chB1,, 300

di chl or omet hane) provi
MHZ SdiBhEAz 6% urlari)a- yA.38i pRenl 4yl r?et4r8yl7$|llf émyliyei #H), 5.16

T e PR

Hig Hz7521H§7 Vm942 P(‘d 1J45-8. Mz, (2 H),H 7 9896d£t.] 3:=86 9

43 DL A AT et B g o

th J =6 Hz, 6 H. LCVs 489 (M- + 23) The foll owi ng
. conpounds are prepared essentially according to the
" procedures described in the schenes, charts, exanples
Exgyple 28. .N-[4'-(2-Butyl-benzofuran-3-ylmethyl) -3-hydroxy-

biphenyl-4-vl] -malonamic acid. A
Rf 0.53 (20% methanol‘in dichloromethane), *H NMR (CDCls, .-
300 MHz) .6 9.22 (br s, ¥ H), 7.87 (br s, 1 H) 7.40-6.99 (m, 11
H), 3.95 (g, 2 H), 3.56 (g, 2 H), 2.72 (¢, J = 7.5 Hz, 2 H),
1.68-1.49 (m, 2 H), 1.36-1.28 (m, 2 H), 0.86 (t, J = 6.9 Hz, 3
H) ; ESI-LCMS m/z calcd for CygHsNOs: 457; found 458 (M + 1)*.
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preparations set forth herein. 30 Exanple 25.
N-[ 3- Benzyl oxy-4' - (2-butyl - benzof uran- 3-

we@lomtoayi7) - bi phenyl - 4-yl ] -oxal am ¢ acid. Rf 0. OT(US0/013701

nmet hanol in dichl oronethane), 1H NVR (DMSO- d6, 300

EMbED1S .78 N-94' 1 (E) BuSyBbenSotdrih -3 A AR thyd§ -hydBoxy -
00 /099170 PCT/ U82004/ 013701 H), 5.25 (s, 2
bighenriy

E‘aﬂ-o’nalzl%?ctlt = 7.5 Hz, 2 H),
168158(m2H) biB7-1 27(m2H) 0.87 (t, J =
7.2 Hz, 3 H) ; LCVS m z cal cd for C34H31NOB: 533;

found 532 (M -0H +. & Exanpl e 26.
N- [ 3- Benzyl oxy- 4'NH 2- but yl - benzof ur an- 3-

3 Ayl -4-yl]-mal onamic acid. Hf 0.32 (10%
oi@het hane), 1H NVR (CDC13, 300 MHz)
, 8.41 (s, 1 H, 7.48-7.01 (m 16 H),
4.02 (s, 1 H, 3.47 (s, 1 H, 1.77-1.67
(m f, 1.45-1.33 (m 2 H), 0.93 (t, J = 7.2 Hz,
24';)1% Mﬁfbi;—@@ rﬁHtﬁaa%%'lC%f 81 cERAUERRNDE R $4 1y MR G epeas,
3R0 [MHBerz - éﬁyihl’ f€42 loLHy, | 7Th8Az6f 29 afm,3-11 H), 3.95 (s, 2

| ety ) b | 1
1Y GEA TR e aPRE Ve P YA o nel £ 2 e ?c%%lg %o 2
HVHZ) - 5 -8.-38 (@, 1 ). ,086348(sy 4 )9 Hx,48- H 1E(smLcII&
5B £ (S 5 2.79
m%% aglcld(s?f 75905 4972 7%”1%6;%? ¢ “Qré)sh 1, 45 1.37

Im2H) 093(tJ 69H23H);ESI-LCIVSn1'z
E%%n%&% 0or %5%§%zﬁ4b]enZoE8¥Q1g 3,5 %.)(-M—iflu%go!%iphenyl-
4P~Fl[ll4f°1(1@amnyﬂ - heazid Larca:d-B yl met hyI) 3- hydr oxy-

bi ph I d. _Rf 20% pet h .

|Inpdf£]%4aotregyne hane§21 g (C561%|42 géogekﬁﬁ?gf_%g%
MEtIZLerier Chlotidh) ; 'H 8VIR( pMs0-dk) Hp . 35 4(ei6. 39 (_mn) 11 95—

39 3. 56 2.
T G T 8L 0 i Dk E4) st G (73 B B

L@\mﬁn/(zt calcé 608 (PjZ;H223‘NO5 : 515.5 found 516.3 (M+1).

Example 31. {[4'-(2-Benzyl-benzofuran-3-yl)-3-fluoro-
biphenyl-4-sulfonyl] ~-methyl-amino}-acetic acid

O T/
0/ Flcsg_h\_(o

»

Isolated as an off-white solid . Ref 0.32 (10% Methanol-90%
Methylene Chloride); 'H NMR (CDCls;) 7.98-7.24 (m, 15H), 4.26
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H) ; ESI-LCVM5S mz calcd for Ca_8H27NC6: 457; found 458
(M+ 1) +. -78 WD 2004/099170 PCT/ US2004/ 013701

warzenmos1729. PCT/US2004/013701

N-[4' - (2-Butyl - benzof uran- 3-yl net hyl ) - 4- hydr oxy-
(B) pdrenyla-.3ayl(k; nakppamioa ael, danOH L&D GH1cO Rbr
0.53 (20% net hanol in dichlor omet hane), 1H NMR (CDCL3,
Coflzgdomt) b°o° & @mng, 2401, Mld9-6.99 (m 11 H),
395(s 2 H), 356(s 2 H, 272(t J = 7.5 Hz, 2
I—g : 1.36-1.28 (m 2 H),_ 0.86
E mP:'ee 9°’2Hz [é‘l (2@§nayévéenmuleaa4wvflarbegeﬁm
sébonf1qund - ﬁ5§r6%é‘né‘5}l)tamlgoﬁx§£@&fc Hig
[4' - {2 Benzyl - benzof ur an- 3- %{ -f | uor o- bi phenyl -
1 ST PAOT. AEAET it Reol ditad 185 HoRRRREL-90%
ki tenRlrdotZa 2090 hekhianeh e, ML byl ene Gl orzllﬁe),4 63
1H NI\/R(DI\/BOdG) 835( r. H),, .95- 7.
(9H)2H)7, 3127 23, (PF) 61)-64.( g? 2) . 3.73 (s 2ro 15
LCMS mlz cal cd for C29H22FNO5 S : 515.5 found 516. 3
nmpl e 31.
E%TWP£%Z§3Beni§ﬁ * hehAAYAnbengpFumafiorld ~biphenyl -4 -
ﬂﬂﬁﬁ% - JBLAY 1% i
S‘Ip:i(]—l 0 (?nggfglgy%im an " of %’eﬁﬁ’?’g % q"%tc] %c%?:&% %%9? 10%
et \hanol - 90% Met hyl ene Chl oride) 1H NVMR (CDCL13)
-7.24 (m 15H), 4.26 -79 WO 2004/099170

S20GFN013 B, 4.21 (s, 2H), 3.04 (s,
@ (?f)/@ (s, 2H) (s
N
CFj

Isolated as a white foam. , Rf 0.61 (50% Ethyl Acetate-50%
Heptane ) ; H NMR (CDC13) 7.94 (d, J= 7.5Hz, 2H), 7.75-7.02
(m, 19H), 4.57 (s, 2H), 4.23 (s, 2H), 4.02 (s, 2H).

Example 34. [[4'-(2-Benzyl-benzofuran-3-yl) -biphenyl-4-
sulfonyl] - (3-methoxy-benzyl) -amino] -~acetic acid

Isolated as a white foam. Rf 0.62 (20% Methanol-80% Ethyl
Acetate); 'H NMR (DMSO-ds) 8.00-7.87 (m, 6H), 7.70-7.55 (4H),
7.36-7.17 (7H), 6.81-6.71 (m, 4H), 4.53 (s, 2H), 4.28 (s, 2H),
3.65 (s, 3H), 3.58 (=g, 2H).

Example 35. [[4'-(2-Benzyl-benzofuran-3-yl)-biphenyl-4-
sulfonyl] - (3-fluoro-benzyl) -amino] ~acetic acid

Isolated as an off-white solid. Re 0.38 (10% Methanol-90%
Methylene Chloride); 'H NMR (DMSO-dg) 7.92-7.90 (m, 6H), 7.70-
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C30H24FNO6 S : 529.57 found 530.3 (M+l). Exanple 32.
[[4'-(2-Benzyl - benzof uran- 3-yl) - bi phenyl -4- 5

weubd4mayi7) - (3-ni t ro- benzyl ) - am no] - aceti ¢ aci dpetsaisatioaad13701
as a beige solid. Rf 0.50 (10% Met hanol -90% Met hyl ene

7Ché ofmdetH);, TH3BIMR. £ DMEO- b)) , 87107 7¢ @0 d4m. 0240, 38) 6% .52
3. 64 10 Exanpl e 33.

% 421% 48(52?1523 %ﬁ%o;%ﬁarh (5. yI2§I§b| phenS/I
sul fonyl ] (3 trifluoronethyl-benzyl)-am no] acetic
oIa ed as. a white foam |,

aCI%%% 50%[& ﬁ;‘/? 9\%’&0; 3’65‘66’ ugan (3 lne tpherpl (R
5  s(CDGHA)] -7(394r6.dludroﬂeiﬂﬁ2|., b%l::ll)z.:lrl)l51{\3.rr70JCl%.c(el‘iEh.clgﬁﬂ.cﬂ34r

EO et Aoy PEbRRE U R i ghdagl. HeThanol 50%

MsthFIsmd Jch( 3rias hpxier MRzbes@rﬂsmob 8£eyiso agl,de2, 7.71-
62 (20% Met hanol - 80%

| sol ted S a white foam

7Bt hyl™ é@tra?e?S* 7 13% NUR FBMS(ﬁd%% & 00H7..8% B (BH)2H) .
378d0ed. B8y (4H), 7.36-7.17 (7H), 6.81-6.71 (m 4H),

4.53 (s, 2H), 4.28 (s, 2H), 3.65 (s, 3H), 3.58 (s,

10 oH). 25 Exanple 35.

EkdfipTd ZwBenzyh:tbenezafsgﬁm%xh}omf&}ﬁwlyﬁ ~biphenyl-4-

sul fonyl]-(3-fluoro- benzy-(l -am noj] -acetic acid

S‘I‘%%‘F%%‘Eléd (35 tuhibreams tthels FPEIY”RI‘aTGLT{S% -@¢1osFhyl-pentanoic
adk4 hanol -90% Met hyl ene Chloride); 1H NVR ( DMSO d6)
7.92-7.90 (m 6H), 7.70- -80 WD 2004/099170

US2004/ 013701 7.56°Hm 4H), 7.35-7.23 (m 8H),
) J=9.0 Hz, @ 4.52 (s, 2H , 4.29 (s, 2H)

. a
[%4' 7 HRan- ) - bi phenyl - 4- 5
S (¢ u.ogor& | - benzyl)-am no] -acetic
aci | sol at ed as an/_gf&f-v\,hi te solid. Rf 0.43 (10%
( anol - 90% Q p
0 > \ V/4
\_/ _QCF

15
Isolated as white foam. Rf 0.31 (10% Methanol-90%

Methylene Chloride); 'H NMR (DMSO-d¢) 7.96-7.88 (m, 6H) , 778wy

7.57 (m, 8H), 7.34-7.23 (m, 7H), 4.85 (d, J=17.1 Hz, 1H), 4.53
{d, J=16.8 Hz, 1H), 4.47-4.42 (m, 1H), 4.29 (s, 2H), 1.43-1.24
20 (m, 3H), 0.83 (d, J=6.0 Hz, 3H), 0.46 (d, J=6.3 Hz, 3H).

Example 38. 2-[[4'~-(2-Benzyl-benzofuran-3-yl)-biphenyl-4-
sulfonyl] - (3-trifluoromethyl-benzyl) -amino] -butyric acid
Isolated as a white foam. Rf 0.37 (10% Methanol-90%
25 Methylene Chloride) ; I NMR (DMSO-dg) 7.93-7.85 (m, 6H), 7.74-
7.54 (m, 7H), 7.34-7.23 (m, 7H), 4.76 (d, J=17.1 Hz, 1H), 4.53
(d, J=16.8 Hz, 1H), 4.34 tm, 1H), 4.32 (s, 2H), 1.78 (m, 1H),
1.47'(m, 1H), 0.75 (t, J=6.9 Hz, .3H).
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10

15

20

Met hyl ene Chloride); 1H NVR (DVSO d6) 7.94-7.90 (m
6H) , 7.71- 7.57 (m 8H), 7.35-7.26 (m 7H), 4.58 (s,
wakho4/049130 (s, 2H), 3.88 (s, 2H). 10 Exanpl e BZT/US2004/013701
2-[[40- (2-Benzyl - benzof ur an- 3-yl ) - bi phenyl -
sul fonyl ] -(3- trifl uor onet hyl - benzyl ) - am no] - 4- net hyl -p
entanoic acid OH O o-N CF3 15 lsolated as white
ErgaRte /2 - 0. Bt ' Phhevee Har ~Soyds Plekeny erfe saifory ey (3-
tlﬂ%&n@@@‘ld@)enZyﬁﬁ gmﬁﬁ:](—@ce@h."}:aaglgs— 7.57 (m
8H), 7.34-7.23 (m , 5 (d, J=17.1 Hz, 1H), 4.53
(d, J=16.8 Hz, 1H), 4. 4?’442(m 1H), 4.29 (s, 2H),
14312420(m 3|—|)O 83 (d, J=6.0 Hz, 3H), 0.46 (d,
3, Hz =X e 38.
uNan 3-yl) - bi phenyl - ‘
mehyl benzyl)-am no] butyri c
ite foam Rf 0.37 (10%
e Chl oride); 1H NVR (DWVSO d6)
-7.85 (m 6H), 7 7.54 (m 7H), 7.34-7.23 (m
4.76 (d, J=17.1 Hz iH), 4 53 (d, J=16.8 Hz,
1H) 4.34 (.m 1H). 35 s, 1.78 (m 1H), 1.47
(m 1H), 0.75 (t, J69, Hz, 3H) . -81 WO
2004/.09 0. PCT/ US2004/ 013701 .
(4'é ﬁ%%%fﬁﬁ&nw 1Jf- bPPhedyl 2 42%u}1f%h%e)th€§01 50%
Mtethfriw it kebenzy INvranbned-@getibcsachd £H 19 ,08.29 (g,

== 11
1H), 8.21-7.40 (m, 18H), 4.57 (s, 2 H), 3.%99 (s, 2H);
LCMS m/z calcd for CiHo FiNOs S : 615.6 found 616.3 (M+1).

Example 40. 2-[[4'-(2-Benzyl-benzofuran-3-yl)-biphenyl-4-
sulfonyl] - (3-trifluoromethyl-benzyl) -amino] -propionic acid

isolated as a white foam. Rf 0.24 (10% Methanol-90%
Methylene Chloride) ; M NMR (DMSO-d¢) 7.01-6.91 (m, 6H), 6.79-
8.7L (m, 8H), 6.41-6.31 (m, 7H), 4.00 (s, 2H), 3.94-3.83 (m,
2H), 3.69 (d, J= 16.8 Hz,llH), 0.46 (d, J= 7.5Hz, 3H); LCMS
m/z calcd for Ci3H3;F3NOs S : 669.7 found 670.3 (M+1).

Example 41. [ (2-Phenoxy-[1,1';4',1''] terphenyl-4''-sulfonyl) -

(3-trifluoromethyl-benzyl) -amino] ~acetic acid
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10

15

20

25

SN O CF3 5 Isolated as a white foam Rf 0.24 (10%

Met hanol - 90% Met hyl ene Chl oride); 1H NVR ( DMSO- d6)
wa208/00m70s, 1H), 8.29 (s, 1H), 8.21-7.40 (m pd8is2004/013701

4.57 (s, 2 H, 3.99 (s, 2H); LCM5 nliz calcd for

C34H24F3NOG S @ 615.6 found 616. 3 (I\/H) 10 Exan'pl e

40. 2-[[4' -(2-Benzyl - benzof ur an- 3- 21 phenyl -

suI f HIRAFEC3 a8r pf Vb iy RoehZA ) C&f M@}hﬁ%lpu%ﬁﬁ c

eﬂé@h@%@gdéﬁ apRik € (h9ea R 24a019%7-7 .83 (m,
l\/bt anol 90% Met hyl ene ChI orlde%q; 1H N (DI\/SOdG)

23#101-%.%31 (em 2BH) 3 & 79 2B) M i/ BHpLCE. 49T 6C3H6F3NOs

s(m613"|)5 féuxQ&) 6{158 32'1|M+1?> 94-3.83 (m 2H), 3.69 (d, J=
J= 7.5Hz, 3H); LCM5 niz calcd

for C38FBOF3NE5 S 669 7 found 670.3 (Mrl) . Exanple
Efém%ie Q% Phqquyroﬂfh %1 1'44';i"itéfﬂﬂg%§&yh 4—sulfonyl)-

-Su
(iﬁtltﬂrﬁlfuqmm@ﬁbvhybewzyla)uam netetieetdcddacid OH O -

- - - o 09917 _one

bor ST 25, aevn S, e, 8, 2(210%” A3 echapo1 0os
M dophevst Faiokieens NBt WReh@V@ﬂdm d@)93 1H.NVR EDVEBZd62H) |

i th TEA), 7. 72+ 7. m 43 (s, 8
ATAIE T, Al ities A At o
7f2RINGL,6 18 B . (LNK2) . 2PEI><,aF$pI5§ 48, DHY- Pr.o®yl(s[128); 2.66 (t,
74 7 B lierphenyl -47-sul 000y -0 (¢, 5= 7.5 Hz, 3H); LCMS

m/z calcd for C3;H,sF3NO, S : 567.62 found 566.3 {(M+1).

Example 43. [(4'-Dibenzofuran-4-yl-biphenyl-4-sulfonyl) - (3-
fluoro-benzyl) -amino] ~acetic acid

OH
o:g
0
Il
ﬁ—N
0]
7
Isolated as an off-white solid. Rsf 0.48 (20% Methanol-80%
Methylene Chloride) ; 'H NMR (DMSO-dg) 12.80 (br s, 1H), 8.19-
7.09 (m, 19H), 4.49 (g, 2H), 3.95 (s, 2H).
The following compounds are prepared essentially

according to the procedures described in the schemesg, charts,

examples and preparations set forth herein.
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(3-trifluoronethyl-benzyl)-am no]-acetic acid |Isol ated
as a white foam Rf 0.30 (10% Met hanol -90% 10

woORbdwbete Chl oride); 1H NVR (DMSO d6) 7.93 (dpCciars2n0d/o13701
Hz, 2H), 7.76-7.63 (m 6H), 7.55 (d, J= 8.4 Hz, 2H)

Ei 4@0

AL (m Ay, 7. g8l fsurks aﬁldyoHZNE%@) 4.98 (s,
98 (s 2H), 2 66 (t__J= 7 5 Hr 170 (m

2%4 0.
C31H28F3
43. [ (&

99 (#: (PEor ?tH?XYSPEbOILSC%I\)@Yfﬁﬂﬂ?[éaPC@] frffol-3-
PE¥% ermA b bound £66. 3 (Mrl) 15 Exanple

enzofuran-4-yl - blohenvl 4- sulfonvl\ (3

f 14%or o

-benz§[9 Laffi frojtyaé Bep iz F -of) bophenyl-41 SN

O OH d an off-white solid. Rf 0.48
(20% Iﬁﬁ&%& %0}% Fohe i

vl ene Chloride): 'H NMR

( BMSO-

d6) 12: 8Dt (hil-dutyHindgliHin-2-09) baphdQ¥)-44. 49

éfépgr%%]g%é§£4€§ﬁd%@) The follow ng conpounds are

accordlnq to the procedures

desrcr i
pr epar
PCT/ US
4- ({[ 10-
1] oxy}
{[4" -(
aci d;

1] oxy}

bed i n the schenks,
ations set forth
2004/ 013701 ;

exanpl es and
099170
Nane 44

charts

met hyl ) benzoi
| - butylindolizin-2- yI 7'phe
46 4-{[4' - (Il -butylindoli zin-
but anoi ¢ aci d;
N-benzyl-N-{[4'-(1-butylindolizin-2-y1l)biphenyl-

] oxy}acetic
) bé) eny! -

4-y1]carbonyl}glycine;

48

N-[4'-(l-butylindolizin-2-y1)-4-(2-
phenylethoxy)biphenyl-3-yl]lglycine;

49

N—benzyl—N—{[4‘—(2-benzyl—l—benzofuran—B—
v1)biphenyl-4-yl]carbonyl}glycine;

50

{[4'- (2-benzyl-1-benzofuran-3-yl)biphenyl-4-

v1l]loxylacetic acid;
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47 CN
N- benz
Wa-2y04}00
(1- but

N OOOCH

yl-N-{[4' - (1-Dbutylindolizin-2-yl)biphenyl -
si7bonyl } gl ycine; 48 N [4' - PCT/US2004/013701
ylindolizin-2-yl) -4- (2-

henpyle
N- benz
yl)bip
{[4 -(
yl ] oxy
PCT/ US
N-{[4
sul fon
a-{[4'}
yl ] oxy
({benz
4-yl]a

t hoxXy) biphenyl-3-yl'Jglycine;, N K7 N O-7-TH
yI-N-{[4'-(2-benzy|-|-benzdk@ggn

henyl - 4-yl ] car bonyl } gl yci ne;

2- benzyl - | - benzof ur an- 3-yl
}acetic acid; -84 WO 2004/ 0Q9
2004/ 013701 51 NHyO O S\OQ/OH O 40

- (2-benzyl -1 - benzof uran- 3 bi phenyl - 4- vyl ]
yl } gl yci ne; 52

(2-benzyl -1 -benzo -3 yI)blphenyI
}butanoic acid; 5 / O
vl [4' -(2-benzyl - -yI)biphenyI-

m no} sul fonyl )acetic acid;
N-{[4'- (2-benzyl-l-benzofuran-3-yl)biphenyl-4-
vllsulfonyl}glycine;

52 4-{[4'- (2-benzyl-1l-benzofuran-3-yl)biphenyl-4-
v1l]loxy}butanoic acid;
53
% T i
\ O
({benzyl[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-
4-yllamino}sulfonyl)acetic acid;
54 3-{[4'-(2-Benzyl-benzofuran-3-yl) -biphenyl-4-
carbonyl] -furan-2-ylmethyl-amino}-propionic acid;
55 3-[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-
v1lpropanoic acid;
56 4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-

carboxylic acid;
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54 3-{[4'-(2-Benzyl - benzof uran-3-yl)-bi phenyl - 4-
carbonyl ] -furan-2-yl net hyl -am no}-propionic acid; 55

wG-2pok/09¢126 benzyl - | - benzof ur an- 3-yl ) bi phenyl - 4- PCT/US2004/013701
yl ] propanoi ¢ acid; 56
4 —(Z2-[benzyl-1t-pbenzof -3-ylIybi phenyi=4-—car boxylic

-85 WO 2004/ 0991 PCT/ US2004/ 013

0 57 O/ 1\
b3

ON 3-{Benzyl -[4' - -yl) -

i phenyll - 4- car bonyl ] - af 58, { [4' -
[ (2-Butyl-I-benzof uranf 3- 4

henyl gr opoxy) bi phe gxoyaceti oraci d; 59

(2- butlyl -| - benzof uran-3-yl)nethyl] -4- (3-
henyl pr opoxy) BBetranty|[43- {2 teennd)-t@ngréprepahai © aci d;

Y i i i e i VTS

(3 (Henzyl 0k%)- &l2-pp2ybut yhetzdferrzor @rsh) Bethyl] -4- (3-

yl) metigy Ll D1 NG B3 ¥hEAM NRLGPXRE ASFIbLoPildic acid;

59

3-{[4'-[(2-butyl-1-benzofuran-3-yl)methyl] -4- (3-
phenylpropoxy)biphenyl-3-yl]amino}-3-oxopropanoic acid;

60 N-benzyl-N-{[4'- (2-benzyl-1l-benzofuran-3-
v1l)biphenyl-4-yllmethyl}glycine;

< ‘o

({3- (benzyloxy)-4'-[(2-butyl-1-benzofuran-3-
v1)methyl]biphenyl-4-yl}amino) (oxo)acetic acid;

62 3- ({3-(benzyloxy)-4'-[(2-butyl-1l-benzofuran-3-
v1l)methyl]biphenyl-4-yl}amino) -3-oxopropanoic acid;
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62 3-({3-(benzyl oxy)-4"-[(2-butyl-I-benzof uran- 3-

1) et hyl ] bi phenyl - 4-yl } am no) - 3- oxopr opanoi ¢ aci d;
woe2604»12004/ 099170 PCT/ US2004/ 013701 63 O O €HT1/US2004/013701

4-[4' - (2-benzyl -1 -benzof uran- 3-yl ) bi phenyl -4-yl]-

4-gXogutranoi ¢ _aci d; 64
({benzyl [4' - (1Hi ndol yl ) bi phenyl - 4-
1] am no}sul fonyl ) aceti £—&cid; 65
3-({[4' - (1Hi ndol - 1- yP©
yl ] am|no} sul f onyl ) benzo| c as ¢ OH[
(2- butlyl - | - benzof ur 4
henyl pr opoxy) bi phen 3-yl ] am no} - 4- oxobut anoi ¢ aci d;

67 O ~mHO OHOS5-{ [4" - |

( 2- butlyl - | -belz'of (@rkan3yYt) reannpfirag-3¢gl) biphenyl-4-yl] -
henyl py o i.phenyl.- 3- y1] am no} - 5- oxopent anoi ¢ aci d;

68 4-(%[§£$%%%F@ﬁgo%%i§VI)-3-nitrobiDhenvl-4-

ylegami|no} sul flomdyildenz 61 6- fimdal; - 1691) biphenyl-4-

3-({4- nzyl axy) 4. -1 {2- hut yl_-|.--benzof ur an- 3-
yI)net%gﬁ?%%ﬁﬁ§%§F9§¥%f?%%#ﬁ%fF fiéxopropanoic aci d;

7654- ({ 3- ( bengylaoxyLH4 infd 2- butlyl-3l-nhenzbof pitamn13-4 -

1) met h bi phenyl - 4- am no) - 4- oxobut anoi ¢ acid; -87
WO 200%%%‘?3 %&?Pﬁé%ﬁr}%ﬁ‘flén N2 O - N~

36 4'|- (2- benzpd -1 [-(hepaofur Btbeshadfurdn-3-y1) methyl] -4- (3-
phenylpropoxy) biphenyl-3-yl]lamino}-4-oxobutanoic acid;

67
5-{[4'-[(2~-butyl-1l-benzofuran-3-yl)methyl] -4- (3-

phenylpropoxy)biphenyl-3-yl] amino}-5-oxopentanoic acid;

68 4-({[4'-(1H-indol-1-y1l) -3-nitrobiphenyl-4-
v1llamino}sulfonyl)benzoic acid;

69 3- ({4- (benzyloxy) -4'-[(2-butyl-1-benzofuran-3-
v1)methyl] biphenyl-3-yl}amino) -3-oxopropanocic acid;

70 4- ({3- (benzyloxy) -4'-[(2-butyl-1l-benzofuran-3-

v1)methyl]lbiphenyl-4-yl}amino) -4-oxobutanoic acid;
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i trobi phenyl -4-yl]thio}propanoic acid; 72
N-{[4'-(2-Dbenzyl -I-benzofuran-3-yl) - 3-

\VOhmMnnhMphenyl-4-yl] sul fonyl } - N- net hyl gl yci neCcT/u8304/013701

NO2 |

i'fi obi
(2-Be
i pheny
o NH
i trobi
6-{[ 4
i trobi
SHEET
OH [4
acetyl
N-{[4
sul f ol

nzyl - benzof uran- 3--yl)

\ " ((Z'~NH ¢ OH

A-3-y) ) - 3.

\/.
J

7

7]

phenyl - 4-yl ] gl yci ne;

| - 4-yl am no] - 3- phenyl -
N2 4-{ [& (2- benz)
phenyl - 4-yl ] am no} but @
-(2-benzy|-|-benzofur§n B
phenyl - 4-yl ] am np} Rexgnoi ¢ acid; -88 SUBSTI TUTE
(RULE 26) WD 200%/.0093%0 PCT/ US2004/ 013701 77

- ({ [5- (benzyloxy) @ 1Hindol -1- 1]

}am no) phenyl] acetic, d; 78

- (2- benzyl - | - benzof ur an-\8=¥1 ) bi phenyl - 4- 1]

RARAR: A(S AURTAS SV ST CIR i Dol
nitrobiphenyl-4-yl]lthio}propanoic acid;

acid; 76

72

N-{[4'- (2-benzyl-1l-benzofuran-3-yl)-3-
fluorobiphenyl-4-yl]lsulfonyl}-N-methylglycine;

73

N-[4'-(2-benzyl-1l-benzofuran-3-yl)-3-
nitrobiphenyl-4-yllglycine;

74

2-[4'-{2-Benzyl-benzofuran-3-yl) -3-nitro-
biphenyl-4-ylamino] -3-phenyl-propionic acid;

75

0
O

4-{[4'- (2-benzyl-1-benzofuran-3-yl)-3-

nitrobiphenyl-4-yl]lamino}butanoic acid;

76

6-{[4'-(2-benzyl-l-benzofuran-3-yl) -3~

nitrobiphenyl-4-yllamino}hexanoic acid;

-88-
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FOr

N-{[4

/' \'' S-NO+ O
-(2-benzyl -1 - benzof uran- 3-yl ) bi phenyl -4- 1]

woeubdsmayi7y -N- [3- (trifluoronethoxy)benzyl] gPyThanMQBwn
80 N—{[4 (2- benzyl-l-benzofuran 3 yI)blphenyI

4._;77ur| Ully'+‘} N-_j\_b ru:LJﬁuxyucﬂ“E_yl )gl 7 o
N\ /{OHAC O Q

N-{[41-(2-benzyl -h=peNZ rad¥3<§

Z] sul flonyl } - N- ( 3- fl.% befizZWNH) gl yci

N-{[4'l-(2-benzyl -I-Dbenzof uran- 3- yI)blphenyI-A- 1]

sul fonyl } ﬂ4~(ﬂ35 (bentyloromdttirinibénzyl ] gl yci ne;

83 NH

N-[4'

JH?ﬁE 8%?5@ H?g%%ﬁﬁé ﬁceilc 1nyt|nate 84

N7B4'

(1H—whddm-k%?kbbnphbﬂyﬂxﬁﬂpﬁar&h 3-yl) biphenyl-4-

58) WS f%@é&% G RaTS Pl oS | | N

Ni79 ~.

88 neﬂhy| {[41 (4
1]'oxx}acetate

1/ ndol - 1-yl') bi phenyl -4-yI T ¢ yci ne;

ty' lindolizin-2-yl)biphenyl.- 4-

N-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-
y1llsulfonyl}-N-[3- (trifluoromethoxy)benzyl]glycine;

80 N-{[4'-(2-benzyl-l-benzofuran-3-yl)biphenyl-4-
vl] sulfonyl}-N- (3-methoxybenzyl) glycine;
- (2
F
2~
(0]
I Wadhs st
O
OH
' 0]
N-{[4'- (2-benzyl-1-benzofuran-3-yl)biphenyl-4-
Ql}sulfonyl}—N—(3-fluorobenzyl)glycine;
82 N-{[4'- (2-benzyl-1l-benzofuran-3-yl)biphenyl-4-
y1llsulfonyl}-N- (3~ (trifluoromethyl)benzyllglycine;
83 4§i', Nttizz
N o}
methyl N-{4'-(1lH-indol-1-y1l)biphenyl-4-
vllglycinate;
84 N-{4'-(1H-indol-1-yl)biphenyl-4-yl] -N-

(phenylsulfonyl)glycine;
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87 NOH

N-benzyl -N-{[4' - (5-net hyl -1 H i ndol -I -yl ) bi phenyl -

wa-2¢i4Joegr7bonyl } gl yci ne; 88 PCT/US2004/013701
N-{[41-(1H i ndol - 1-yl) bi phenyl - 4- yI]carbonyI} L-
hesyl al anine; 89 QN 1 \ N - O

N- benzy
1] cark
1) pher
2004/ 0
04- |

N-{[4 1H ia9tdol - |
onyl}él[ym E1e 9@77{‘ [4
yl]an1no}sulfon9l)acet C acid;

9917 i-WY$a0 T4 . CH
e AT e 0,

( 85i sq
5-oxo-
ami-no)

propymﬁﬂhyﬁyﬁﬁ4" 1-butylindolizin-2- yl)blphenyl -4-

hydrgedH 1,2, 4-triazol -1-yl]pyridin-3- 1 }
sufggnvf1 “benzoic acid; 92 3-[({6-[3--

(&7chl
5- oxo-
1}am n
;4

(3-tr|
tert-g

orophenyl) -4- (4-1sopropyl phe -
4,5-di hydro-1H1, 2,4-triazol -1 pyridi n- 3-
o) sul fonyl ] benzoic acid; 93 [/ (4-Propyl- [1,1

"] terphenyl-4 " -sulfonyl) -
fluoronethyl‘bﬁzg%i) am no etl/\kﬁgQi 94
- 0D

utyl N-{[4-({ )P 4-

N—benzyl—N-{[4'— 5—methyl—1H—indol—1—yl)biphenyl—

4- yl]carbonyl}glyc1ne,

88

N-{[4'- (1H-indol-1- yl)blphenyl 4- yl]carbonyl} L-

phenylalanine;

89

N~benzy1—N—{[4'—(1H—indol—1—y1)biphenyl~4—

v1llcarbonyl}glycine;

90

({benzyl[4- (9H-carbazol-9-

v1)phenyllamino}sulfonyl)acetic acid;
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et hyl phenyl )-1,3-thiazol-2- Irl.] am no}carbonyl)

phenyl

]sulfonyl} -N (2Htetrazol -5

weohowtoayi7d gl vci nate; and 95 PCT/US2004/013701

N-[ (4

- di benzo[ b, d] f uran-4-yl bi phenyl -4- 1)sul fonyl]

o E
oxy} bu

oxy} bt
13_{[4
phenyl
acid -
({benz
am no}
d], fur
(trifl
~CH
-sulfc
acid ]

f‘\

[4-(1
[4-(2

3- (trifluoronmgthyl)benzyl] glycine. 96 4--{
-butyl i ndol i zy1) bi phenyl -4 yl]

ta'noic acid 9 1 000 OH 4-
-benzyl -1 --benzo -yI phenyl 4- yl]

tanoi c acid 98 (L\

11 [(2_butyl i '\énZyI)dé hyI] _4-(3_
propoxy)blphenyl -yl ]am no} - 3- ropanoi c

91 WD 2004/ 099270 PCT/ US2004/ 01 99
yl[4'-(1Hindol -1-yl)bi phenyl -4 yI ]\ .,

sul fonyl) acetic acid 100 N [ (4' 44 dibenzo [Db,

an- 4- belphenyI 4-yl) sul fonyl] - ﬁ- [ 3-.
uoroﬁbﬂHﬂﬁ) [Behzythlapopdieny 1104+ (4 MQrrpr@dFlenyl) -

4P ! ZO -3-
}§2 Ee89ﬁ¥a¥+ﬁg%ghgth F %aenzlJ %ﬁﬁ%ﬁ&% age%ic
Xﬁﬁ%mxanPnbpymyllﬂenﬁplc aqid; 1"]terpheny| 4"

a??d 1

Bé'£j3 ﬁj?6ir5L(E}%ﬁE’E8phé'&V?“iyk4 f%dﬁﬁ@p§§%?gﬁ§
5-ox0-4,5-dihydro-1H-1,2,4-triazol-1-yllpyridin-3-

vl}amino) sulfonyllbenzoic acid;

93

[(4-Propyl-[1,17;4',1"'']terphenyl-4't-sulfonyl) -

(3-trifluocromethyl-benzyl) -amino] -acetic acid;

94

tert;butyl N-{[4-({[4- (4-chlorophenyl) -5~ (4-
ethylphenyl)-1,3-thiazol-2-
v1]amino}carbonyl)phenyl] sulfonyl}-N- (2H-tetrazol-5-

ivimethyl)glycinate; and

95

N-[{4'-dibenzo[b,d] furan-4-ylbiphenyl-4-

v1l)sulfonyl] -N- [3~- (trifluoromethyl)benzyl]lglycine.

96

4w{t4‘-(1—butylind01izin~24yl)bipheny1—4—

vlloxy}butanoie acid

97

. yi]oxy}butanoic acid

4-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-

98

. pne vlp10poxy,n1pnenyl 3~-yl]lamino} -3 -oxopropanoic

3~ {[4'—[(2 butyl-1-benzofuran-3-yl)methyl]-4-(3-

acid

~9]-



O OH 5-(4'-D benzofuran-4-yl -bi phenyl - 4-yl ) -5-oxo-
pent anoic acid 104

woO do4/0Bdidenzof ur an- 4- yl - bi phenyl - 4- sul f onyl ) - ( B€ET/US2004/013701

fl uoro-benzyl)-am no]-acetic acid 105

75%%—'EXB&ﬁﬁﬁhqﬁaﬂ1ﬂﬁyindbjuﬂinjBh@ﬂ@ﬂyi -A-yl am no) -
3- phenyl - propi gni ¢ acid

3-(3- Cyﬁ}kﬁmﬁnﬁﬁﬁﬁéﬁ?BYh}%ﬁ?tﬁﬁyPcﬁﬂphenyl 4-y| ani no) -

PEgRI O 9[égtgiﬁgﬁz5ﬂbkﬁifuran 4- lbl?hen 1-4-yl)sulfonyl] -

3-(4' -Di benzofuran-4 henyl -4 yl sul fanyl) -

pr opi onNcEBacﬁtdrlfgzomn«?@@zﬂ/ ooy ] PETEUS2004/ 013701
19

300 - zofuran 4-yl - bi pheny! - 4-yl et hyl sul f anyl ) -
, 2-di e
_‘(4'

h

2 yb- proplonlc aci d

3 Di beng of pran- 4 IoobICF:A yl met hyl sul fanyl ) -
2- met y1-gnbp' RC /0

2- (4" -Di benzofuran 4-y| - |phenyl 4-yl met hyl sul f anyl ) -
3-nmethyl -butyric acid 113 by 0 0 O~ NO

[t

4

3

y

ert-But oxycarbonyl - (4 -di benzofuran-4-yl - bi phenyl -
-yl me

{[
1)

met hyﬂﬂllm&)omeapgme}b@nm)daﬁllaoqa@é(c@%ﬁ&

(o Dt riederd s B L (lsEhbigr 1 -euteomn) - -

102 [(4-Propyl-[1,1';4',1"'']terphenyl-4"'"'-sulfonyl) - (3-

trifluoromethyl-benzyl) -amino] -acetic acid

103

5-(4'-Dibenzofuran-4-yl-biphenyl-4-yl)-5-0x0-

pentanoic acid

104 [(4'-Dibenzofuran-4-yl-biphenyl-4-sulfonyl) - (3-

fluoro-benzyl) -amino] ~acetic acid

105 2-(4'-Dibenzofuran-4-yl-3-nitro-biphenyl-4-ylamino) -

3-phenyl-propionic acid

106 3-(3-Cyano-4'-dibenzofuran-4-yl-biphenyl-4-ylamino) -

propionic acid

107
0

propilonic acid

-92-
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Exanple 1. Method for neasuring PTP-1B activity 5 The

test conpounds are evaluated for their in vitro
wonmi4mweiooy activity agai nst reconbi nant hunmanPeTREBI04/013701

wi th phosphotyrosyl dodecapepti de

TRE% (P) YEM( 1) FeRL ¥RErad M S;1 -GAphespondsy e dhia sul fanyl) -
1142- 1153 insulin_receptor, kinase regul atory domain,
phosphlof y3 2@t rRECRIBIC PFSE and 1151 10 tyrosine

regh dues; (4 ROIH-P2esRPAPEPT 108 188 eAy SO Findihylsul fanyl) -
substrjate.” Enzynme reaction progression i's noni'tored
via t he? Tihwds®repiPRdE Hi® phosphate as detected by

g e ﬁLCLH 1 B Fura AR W RRLy POl £ JEiAd (N8hny 1) -
the phosphopeptide. Preferred conpounds of the
i nvent | drinebthilbbutyeso saidies L5 of less than 10 M

n¥%g preferred—conpounds, of the i nventTom —extibit
I v ; 1 M Particularly preferred

conpoun X :%%Iues of less than 300 nM The
i nvent| on eryand process of making and

using |t, r bed—bpm such full, clear,

conci s amd’ ?0-exaet’terms as to enabl e any person
skill edi | - W0 2004/ 0 _4-v1-biphenyl -
T/ USp B GR350 R 2R 11 per b e Y e ' PhenY

t he sapg-yltetibyl) oabénolimiertsicoeditthat the foregoing

oacpri £

;JE%FI Im_-)g?# P@a._%ri{bgﬂzg- Bgég]' Fwnhz4ﬁ§?2?ﬁﬁeW¥P4Ll —or—anda

ations ma made t hout
depart | yp detdmlt hdisppropamricseepd of the invention as
E oot nrth 1 n +tho Al A e To - narti ciilbarlyy nAl nt ot
~J J U AV 2 B e I | LI L' LA Y2 o1l CAT 1TO. LAY/ |~Jul CI ouUOroanri y lJ\JI LY Uutl

and distinctly claimthe subject matter regarded as
invention, the foll opzompey @xampoescl ude this

=S50 d0 1 7Ho P LD RATESTOL P IaA® (S ErARRRd | 5: 1.
A conpound of the formula: Z

The test compounds are evaluated for thelr 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
release 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
exhibit ICs5q values of legs than 1 uM. Particularly preferred
compounds exhibit ICso values of less than 300 nM.

The invention and the manner and process of making and
using it, are now described in guch full, clear, concise and

exact terms as to enable any person skilled in the art to

~93-



QRO R1L3IAL2~-OR Z 5 R35R2o0r a

phar maceutically acceptable salt thereof, wherein, Rl
wO20H/09076 C6 al kyl, phenyl (Cl-C6) al kyl, or CReT@S2004/013701

al kenyl; L2 is a bond or -C (O NR10-, -N (R10) C (O
thch- 1(:C}1ae£ﬂéu@é}<Wo 14@1]&8( B38) O the sa@(eo) @(‘:ng) td be

Cl-c4) al kyl -, - 0)C(O - (Cl- C4)alkyl -

urtdéfSéﬂ?daF §-tehg orﬁgepafa) descxiheq EFaESF rafkgibodigrents
of t(hgllﬁﬁén@i&\”arﬁ ;tHad ht%d@?:‘?@é‘émorﬁs ki’r%.'}d’

al k O (C1-Ca) alkyl, - (Cl 5N m%‘&!" thdrein
wi.th %Partmrﬁmm the gBirit ambcﬁﬂppe@f (c@@ teyention as
sefﬂ |f)b|rth 1n(L€He @a iKY o )

afl }T artﬁztgl(&rl%} %g?)n&o(l %nfél

)C(O-(Cl-C4) al
(%‘RIF@)C r’“(‘Elt SURIREE - matt%’CFQS@rd@IdkyB I&l(lﬁ@r)tﬁ(@, the

fdll@@ln &1aﬁhé<yéonclu|&(eRgillsC%§ét1C@ca%l lf)\ﬁ -, -N(R9) - ‘

(C1l-C6) al kyl wherein -(C1- al kyl - i's optionally

substituted with 20 phenyl, - (Cl-C4) al kyl-N(R9) -

(C1-c4) al kyl-, -S02N(R9) -, -S02N (R9) - (Ci1-C4)

al kyl -, -N(R9)S02- (Cl-C4) alkyl-, -N(R9)S02 - (Cl-C4)

alkyl-, -N(RO) C(O -, -C(O - (C1-4) alkyl-, -S

(C1-c4) alkyl-, or - (Cl-C4) alkyl-S- (Cl1-C4) al kyl -

wherein 25 RO and R10 are independently is H Cl-C6

al kyl, Cl-C6 al koxycarbonyl, -SO2 heteroaryl al kyl,

aryl al kyl, wherein the aryl or heteroaryl groups are

optionally substituted with 1, 2, 3, or 4 groups that

are independently Cl1-C4 al kyl, Cl-C4 al koxy, 30

hal ogen, OH, NO2, NH2, NH (d-C6) alkyl, N (Cl-

C6) al kyl (C1-C6) al kyl, hal oal kyl, or hal oal koxy; -95

WD 2004/ 099170 PCT/ US2004/ 013701
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SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

Lopts cfhé?lolﬂyl su@sf‘?nt Ge AL Kk I (Cg;C

R20, R21, R22, and R23 are independently selected from
H, aryl al koxy, aryl al kyl, hal ogen, al kyl, OH, al koxy,

wOoleR4/09MH2, CN, NH (Cl-C6) al kyl, N (Cl-C6) al Rgi/uS2004/013701

(C1-C6) alkyl, NHaryl, NHC (O - (C1-C4) alkyl-aryl,
N(ClC4aIkyI) C(O - (C1-4) 5 alkyl-aryl, N
%gl | kyl -aryl, -NHSQ2-aryl, -N (Cil-

Al ik?/lc)' I*S*wherein the aryl group is opti onal 'y
substituted with 1 2, 3, 4, or 5 groups that are
mdegendentl C1- aI kyl , Cl C6 al koxy, hal ogen, OH,
N2, 1 - halARPrUnAapbat kP r™dache A ring is aryl,
het eroaryl, heterocycloal kyl, each of which is
optionally substltht:EQf 1, 2 or 3 groups that
are independently, yha % - Co21al ky Cl1- C6 al koxy,
Cl- C4 hal oal kyl , CL3C4 “Yral 0#HEO% RiNH2, NH

(C1-C6) alkyl, or N (Cl-C6) X ¥l ®X-C6) al kyl.: 15
Qis H aryl, -aryl-carbonis-aryl, -aryl-Oaryl,

-aryl -al kyl - aryl, -aryl-heteroafyl,

-aryl - heterocycl oal kyI - het eroaryl,

cycloalk wher.ei n

- het er oar aI K r heter
g R eat s estanE, ShIE RORAY | ndISiS

RgUDSTH t 1t ed, \Aﬂklpll pRenyl ( cﬂi,-cg»raﬁylzoogr @m amaén@;[ e
| ndependent Iy aI kox car bon - a C6

| k
Lal k08 PoRE 8§ent (P PdaTkyTI\Y %AC‘o(éa koxy,gNF%ﬁQ?lkyl‘

phenylr; pbeay! - Cl (PR ( a!u}sw(cl @) amiaﬁw' mwmlow@@mel-rxcl
R6 and R7 are |ndependent y | kyl

C6
(C1L- 8P l&Mikyr, ~ € C@lsaléﬂklar%;ﬂm(gro)r czocécmqééﬁ%lwlw or -

C1- Cocalkpx ranyl, 25 aryI Cl- C6 al koxycar bonyl ,
het er oaryl carbonyl , het er oar

Lheterid@fatoal K§Pedr boifyr Ca)a@ éyONHZ O= (Cy-6p) abkyLl, - (Ci-Cs)

(Cl-C6) OZYlaJ kylalken§:l(0) ‘#’ -CG) al kyl (C1-C6) al kyI
or - , wherein t cy C|IC roups are
sgaliwl -Q- gr ousy) N(Rat - (Ca-
are d ent| n vl 3 _
are df:r) %I%Ogﬁ »yﬁ%g'cqaﬁ Z a%!l;ytll ﬁ% gi‘_) %1ky1
al kyC(Q)@IL(-RsbsX@HCyP a by loal Iq,(ICm(h haﬂlmllk@k% Ca(l@di (C1-Cy)
alkyl-, -N(Rg)-(Ci~-C¢) alkyl-, -N(Rg)-(Cy-C¢) alkyl-

wherein - (C;-Cs) alkyl- is optionally substituted with

phenyl, -(C1-C4) alkyl-N{(Rg)-(C1-C4) alkyl-, -SO0.N(Ry)-
~80;N (Ryg) - (C1-C4) alkyl-, -N(Rg)S0;-(Ci-Cs)alkyl-, -N(Rg)SO,-
;, ~(C1-C4) alkyl-, -N(Rg)C(O)-, -C(O)-(Ci-Cq) alkyl-, -S-
(C1-C4) alkyl-, or -(C1-C4) alkyl-S-(Ci-Cq) alkyl-,
wherein

Ro and R;p are independently is H, C;-Cs alkyl, C;-Cs
alkoxycarbonyl, -S0;-aryl, heteroarylalkyl,
arylalkyl, wherein the aryl or hetercaryl groups are
optionally substituted with 1, 2, 3, or 4 groups
that are independently C;-C, alkyl, C;-C; alkoxy,
halogen, OH, NO,, NH,, NH(C;-Cg)alkyl, N(C;-

Ce)alkyl (C1-Cg)alkyl, haloalkyl, or haloalkoxy;
-95_



Zis absent, H -NHC(Oaryl, -N(Cl-C4 al kyl)C(O aryl,

or aryl (phenyl), wherein the aryl groups are
wopbimagil7by - 96 WO 2004/ 099170 PCT/ US2004/ 013784 T1/US2004/013701

substituted with 1, 2, 3, 4, or 5 groups that are
rRhndepenaent lanaCks Loral Kyihep&aldés&l@l lkexycrbal pgen x,

hal oal kfl hal oal kox¥ IS, - NHC ( l%

(CL- ey tadhay pedie ]fyjcyé}adéﬁgr?f/‘l' almamm)a PRy N0z

(O xup (CW}- ﬁﬂ')CP'Idgyiilkﬁ(ﬁ 6 - @M%Jl@@rhkm Cegalﬁyl NH-aryl,

conpoun accordlngto aim1l \NthEIﬂ&IS , nI
I

_pheM§t (D plenGs), 2lswandrytarhdmny e
5 phené(ik}(f:la'r@@ aNKML -@ham i - aRfe Ny ey 1 L)1, mhewl -

, rim d henyl - benzof uranyl, -phenyl-indolyl,
phen§4alﬁﬁ.‘f& Pzﬁlﬁgﬂi Whﬁﬁ@h?l thg ratalli @rRYP, 19 phiignally
pi peé@?éﬂ'h)’dute‘dn%@k:hzi nys, Penzobur anyloudNAdaly are
di benzof uranyl , “benzot hi enyl - (C1- C4) al Kyl - ghenyl -
i ndot §#ePCENCAY 6118 apkighy | C1-Feriddiatvanyplogel. o, NOz,

al kyhaﬂéazm_a/qnyhaleapﬁéwl nyl pyrrolidinyl,
tetrahydr0|squ|noI|ny

10 thai HazblD, B BEVAI aBeremand, hakerefrcldmikyl, each of
af or gient Il@%gtexﬁmy %mt@%d%iwn@' |

" substituted with 1, 4, or 5 groups.t at” are
i ndepexdand ynérer@@;zsi@atrcb@nwaloe@ncscm%yalkmr ®6.-Cs alkoxy,

o onyc. SR e bl sodel g0t MRELco i

are @hd\éiﬁhnﬁérﬂﬂwll-ﬂclﬂls-)@@kallkyl phenyl (C1- Co)

}Lgoxycargz%ﬁgla,?b ag%%?réﬁh%?]al (koc%:/ arb %ﬁn érygaggyl_
Eg: gfwiylmﬁerztgrhﬁtﬁr,oamw; ilell:\lerocyccj:_o(aé)kyli“

(Cl- égic"yc‘h%%y cg‘(*'%? ‘%{T”iy& gé;?a?ﬁ}}ﬁ (@1- 06) al kyl

or -S@CWWClWhékEIH Wltmeaylclthe gf@mmaeran@ned cyclic

opti nal | y _subst fute Jxrlll groups hat _
are 5’ cpe%enge yoha Subs&it&le YT b 1- C483I oxy:
20 ,gﬁ-’tﬁps that are independently aikoyycavbor\yl C1-Cs alkyl,

groups

1

w

C1-Cg¢ alkoxy, halogen, haloalkyl, haloalkoxy, NReR-,
phenyl, phenyl-C;-C¢ alkyl-, or phenyloxy-; wherein

Rs and Ry are independently H, C;-Cs alkyl, aryl(Ci-Cs)alkyl, Ci-
Cs alkanoyl, aryl C;-Cs alkanoyl, C;-Cs alkoxycarbonyl,

25 aryl C,-Cg alkoxycarbonyl, heterocarylcarbonyl, heterocaryl,
heterocycloalkylcarbonyl, -C(O)NH,, -C(O)NH(Cy-Cs)alkyl, -
C(O)N(C1-Cg)alkyl(Cyi-C¢)alkyl, or -S0s-aryl, wherein the
cyclic groups are optionally substituted with 1, 2, 3, or
4 groups that are independently halogen, C;-C; alkyl, C;-C.

30 , alkoxy, NO,, OH, NH,;, NH(C;-Cg)alkyl, N(Cy-Cg)alkyl (Ci-
Cs)alkyl, haloalkyl or haloalkoxy;

and
Z is absent, H, -NHC(O)aryl, -N(C;-Cs alkyl)C(0O)aryl, or aryl

(phenyl), wherein the aryl groups are optionally

-96-



30 NH2, NH (C1-C6) alkyl, N (Ci1-C6) al kyl (C1l-C6)

al kyl, hal oal kyl or hal oal koxy; and Z is absent, H,
wonro@hesyb, wherein the phenyl group is opti orarfug2004/013701

substituted with 1, 2, 3, 4, or 5 groups that -97 WO

200440991 ¢0c PET}14520042013704, & & ig]:dﬁ@%ﬂdﬁﬁﬂa{ré:l Cc6
al kyl ,. Cl-C6 al koxy, hal.o Cl-&4. haloalkyl, Cl-C4
hal dé]di?ﬁﬁﬁdejé’flﬁl\lc%l Cg.alky g‘onﬁéu?ﬁda&}f%}’dl B H 1 ai m

2, \M&%@&ﬁy@ tm&sm 1 Pl lox
pyri do 1 i ndol uran ', thienyl, benzofuranyl

Z i % (& aﬁ&}rl Caj ﬁé]éY%/T C3rﬁv JSLPRLKY L hi 2 6F4 &Hﬁﬂrk 1c(o

each Qf cwhiig1Lsgc ) @ @u)é/l bstituted with 1, 2, or
3 groups4tha are%degenden}ﬁly, hal ogen, d-C6

al kyl, Ci1-C6 al koxy, d-C4 hal oal kyl, C1-C4 10

hal oal koxy o nd\H?ocoNdl('l Le §691 Akl , 186D £ C1- CB)
~al kyl (Cl- C6 al kyl ; and 0, R21, R22, and R23 are

Qj Flébembiently s@hl@afle@ﬁpbéﬁyh M-Ce@ows} RIRBKY, -
h en l y -
B o e K ey PR e s G A by
(Cl M)lmarikﬂﬂ -mwprﬂah@mzomca%xg p(k@w@}mdpikylr -
h I I k l,
D enyl £ s iy ) ek )iyl kiboppeny
Malmwerasmphenwdollamefﬁm hemwmyw, gndgbyl 8

t | t ut itk ) 1A e S

?ﬁald‘l%%é%sﬁ%ype e e i R e P L i
haI oxgvei@lymﬂ CN@2) amyb@ftwaiydal hyhzomrarﬁlﬂ-h@loai k@dyyl-

g - A %eniy#ﬂlngpkﬁry#%%ﬂz“‘??Z' bond or - C

(O mx@hydxmem@)ncal@@)l pr- 1r(1i§11a2©4[)2 al-ky Ehh ¢ &L - @e,
(O)éTEIE&?QE&e a oréﬁq&f é%%d lkylaypﬁ ?&§1%gtloé%%ly
(Cl-obptakkykd, wirh -1,( CL- %)4a|¢cg/|5 @roups that are
independently alkoxycarbonyl, Ci~Ce alkyl, Ci1-Cs alkoxy,
halogen, haloalkyl, halcalkoxy, NRgR;, phenyl, or phenyl-
{(C1-Cg)alkyl-; wherein
R¢ and R; are independently H, C;-Cs alkyl, phenyl (C;-Cq)alkyl,
Cy-Cs alkanoyl, phenyl (C;-Cg¢)alkanoyl, C;-Cs
alkoxycarbonyl, phenyl (C;-Cg¢)alkoxycarbonyl,
heterocarylcarbonyl, heteroaryl, heterocycloalkylcarbonyl,
~-C(O)NH,;, -C(O)NH(C;-Cg)alkyl, -C(O)N(C;-Ce¢)alkyl (Ci-
Cs)alkyl, or -S0;-aryl, wherein the cyclic groups are
optionally substituted with 1, 2, 3, or 4 groups that are
independently'halogen, Cy-Cyq alkyl, C1-C4 alkoxy} NO,, OH,
NH,, NH(C;-Cg)alkyl, N(C;-Cg)alkyl(Ci-Cs)alkyl, haloalkyl or
haloalkoxy; and
7 is absent, H, or phenyl, wherein the phenyl group is
optionally substituted with 1, 2, 3, 4, or 5 groups that

-97-
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L3 is absent, a bond, - (Cl-C4) alkyl-O, -O (Cl-C4)

al kyl, - (C1-c4) 30 al kyl-, -al kenyl-, or -phenyl-;
wa3omg9m7bond, -0- (Cl-C6) al kyl-, - (Cl-C6) aPkylusedo4/013701

-C(O N(R9) - (C1- &) alkyl-, -N(R)C(O-(C1-C4)

al kybre 1MéFNaentld 1C§:® ah i T (z@k hal , C3-C

al kyl - N( R9) o e(ncl-9 3l kyl%ll\f Ry ¢ ) arkyras e

_ so2RefRRYkYL, BN haReplkorr - @a)NGy. kyI -N (R9)
S02- (C1-C4) al kyl - -98 WO 2004/ 099170

PCT/ US2004/ 013701 - N(R9) S02-, - (Cl-C4) alkyl -,
-N(R9)y C Rgjempowg pgpordim -ftclaiRyp. , wagre{rCl- C4)

tHeK¥! +in®lis ﬂ&y@ p?kké(!) IIJ.S 2 (aq::!tn%iylal %%{ Pﬁher %'hrienyl

R9 and 0 are independently is H,
- SoepReRyTurany L, clicsnapkyrariyir, anylriolyu tlalazolyl

| k h lLkyL 4
L, SO A gt B

aryl vapd het®r car },3I grgrps pshadr @r@ptlndﬁ:aéﬂl@elsuﬂb&t itadbgen,

Wi th Le 2 or that~a |

q-citar kaﬁﬁyl & 1 Sy s Fe oash Pt e,

NH (Eﬁl@k@t}fqleozN NiGL- N%O;ﬁiqgwl}éﬂr@ﬁ? Nl yCe) aCkyTAC, -
hal 0@ 1oy 19T 5 4- C4  hal oal koxy. 5. A conpound
accoroflngtoc aim1, wherein 15 L2 is a bond or -C

ReD) RBIRL(R2z, -aNd R2D)arE GL@)ilepenciier(t(:wL G4)lecakkyl £r&n (1) N

(Rloghemﬁl g i's E‘)heﬁ@xya gﬁeﬁ%{ Qélz Cé &%Sylhalf)é?%hy G-

t hi eﬁgl)la,lkyllndOHyl alltdriyaz 0loy) NHBI aﬁmtimgmynkyeaqh(cqﬁ

b iR QP Sl e W R O S

al kybhelﬁﬂlw (@, koxyy1k€1) C20) hatleaL)kydlky@l @eny]d, N(C;l
hal o al kyl , or - C6
al ky 4)(‘%%53 81’1@1 Dﬁmé I%ﬁ ‘Sﬁﬂb‘?ﬁﬁﬂw% S6isnea,
subsvh¢xdied tMet |ph33ny2 gﬁoup4,150bp51oﬁ£1D1J§®SsdH'B':tt1t@Fc@d with
[ nde e tly C al kyl, Ci1- al kox 25 hal ogen,
% o Kyl © ?-%ﬁo‘?’/%ﬁ &gﬁo%e Spdqgegndently Ci-Ce
alkyl, C;-Cs alkoxy, halogen, OH, NO,, C;-C, haloalkyl, C;i-
Cs haloalkoxy.

4. A compound according to claim 3, wherein

Ry 1s H, C;-C¢ alkyl, benzyl, or allyl;

L; is a bond or -C(O)NRjo-, -N(Ryo)C(0)-, -(C:1-C4)alkyl-
N(R10) C(O) -, =-C(O)N(Ryo) - (C1-Cq)alkyl—, -N(Ryg)C(0)-(Cs-
Colalkyl-, -(C1-C4)alkyl-C(O)N(Rig) -, -O-(C1-Cs) alkyl-, or -

(C1-Cg) alkyl-0-;

Ly is absent, a bond, -(C;-C)alkyl-0-, -0-(Ci-Cy)alkyl, - (Ci-C4)
alkyl-, -alkenyl-, or -phenyl-;

Ls; is a bond, -0-(Ci-Cg)alkyl-, -(C;-Cs)alkyl-0-, -C(O)N(Rs) - (Cy-
Cs) alkyl-, -N(Rg)C(O)-(C1-C4) alkyl-, -N(Rg)-(Ci-Ce) alkyl-
r = (C1-Cq) alkyl-N(Rs), -(Ci-Ci) alkyl-N(Rg)-(C1-Cs) alkyl-,
-SO2N(Rg) -, -SOzN(Rg) - (C1-C4) alkyl-, -N(Rg)SO0;- (C1-Cy)alkyl-

-98-



10

15

20

25

30

6. A conpound according to claim1l, wherein R22 and

R23 are both H, L5 is a bond, -S02N(R9) -, -S02N(R9) -
wOCm4@17al kyl -, -N(R9) S02- (Cl- 30 C4) al kyl PCT@IS200M013701

(R9) S02-; and Q is phenyl, -phenyl-O phenyl,

i ndo| iZNT(R}éb sopenzafcyr@nyblkylndolwdag dwﬁnzofw(rcanw@ Cs)

- benzot hi enyl - (C1- C4) al k; ﬁ

al ky?prenyi=S-dF Henz Bt Jany|°r élcl %4) a&M@rS %m?l‘*

wher gi18,1 Reheakorenment i oned cyclic groups -99 WO

2004/ 099170 PCT/ U$2004/ 013701 .are optionall y

substd PifefranprR indepenglentlygissHgroufs 2t Rgk arstphenYl'

i ndependent |-y alkQxyearBepy] .- CleChiahkyh e 2 ~Cy-Ce-
al koxy, haI ogén Kﬁgl oal k¥ hal oa%féloxgl,ft N§6R7 p enyl v
or phenyfl xblﬂe@)nyap ky¥s-Co- seiky A Rywpdthd abcssdi abjyl

t | 1 r (<} ' an
G R AT Parany T G ey el ey

- C1- C6- aPk§urd rﬁr@nyptlomlbe S%Sltyrcutwrww@ll 2, 3, or 4
- C1- C6- k&&:QXﬁbegrebfﬁ@éﬁend@%%ﬁgsBrkhea@kyi L@ @nd

het eroaryl groups are optionally substituted
2, 3, or alkpwipdatdraenar@i ﬁﬂkpeﬁﬂenﬁqﬁycmcmlﬁvlkyl N (

Cl- &4 al Lo : C1

al kyl | ‘I((g)@ic:és’rﬁl Py ](]gfj cewjogaf %O%ﬁéy& ﬁpfj%afﬁw
(prefer abhé}/l@&)oxy or Cl-C4 hal oaI koxy (preferably
OCF3) ; and 15 L3 is a bond, - (C1-4) alkyl-O, -O
(d-c4) alkyl, - (C1-4) alkyl-, -alkenyl-, or
5. phergdupo@d Acconpound cacderd ihg viedig m 1, vvher ein

‘Lgl(_éi‘4 %G%Ogﬁkyforc(&l\{R%d (RégRtﬁ) aI ky I-é)g %OL er ng
is pheEMN (Riflurany- (Cnméhykylfhlcazol h ; Coadhydf O-whi ch

chF SRLAIS punet LS W0 bio B . S 2uges Al
indolyl, thiazolyl, thlazolldlnyl, each of which is
optionally substituted with 1, 2, or 3 groups that are
independently, halogen, C;-C¢ alkyl, C1-Cs alkoxy, Ci1-Cs
haloalkyl, C;-C; haloalkoxy, NO,, NH,, NH(C;-Cg)alkyl, or
N(Cy1-Cs)alkyl {Ci1-Cg)alkyl;

Z is phenyl, optionally substituted with 1, 2, 3, 4, or 5
groups that are independently C;-Cs alkyl, Ci-Cs alkoxy,
halogen, €;-C; haloalkyl, C;-C; haloalkoxy, or NO,.

6. A compound according to claim 1, wherein
Rys and R,; are both H;

Ls 1s a bond, -SO;N(Rg)-, -SO;N(Rg)-(C1-C4) alkyl-, -N(Rg)SO0,- (Cy-
Cy)alkyl-, or -N(Ry)SO,-; and

Q is phenyl, -phenyl-O-phenyl, indolizinyl, benzofuranyl,
indolyl, dibenzofuranyl, -benzothienyl- (Ci-C4)alkyl-
phenyl, -indolyl- (C;-C4)alkyl-phenyl, or benzofuranyl- (C;-

Cs) alkyl-phenyl, wherein the aforementioned cyclic groups
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al koxy, O -C2 hal oal kyl, O -C2 hal oal koxy, NO2, NH2,

NH (Cl- 25 C6) alkyl, or N (Cl-C6) al kyl (Ci1-C6)
wabkboso9o1@i s phenyl, -phenyl-O phenyl, benzof urPamgis2004/013701

i ndolyl, di benzofuranyl, or benzof uranyl - CH2- phenyl ,

wheraie drte onafldyeseindtaneedcywtbhcl grouEs areor 5 groups

optional | y substi or 5 gro

tﬁat areE%%depéh@en%?%ﬂéiaé2°§gcﬁp%3%¢caﬁkoﬂyﬁlk@iJ Ch1-Ce
al kydlka@3lr, Chaablgony, hdlal=gen, EEBoalkdhsd, MNRBR7 phenyl, or
phenyl . o he xli &91 C6) al kyl-; wherein R6 and RY
arqu nde ﬁf‘ﬁ Cl-C6 al kyl, benzyl, C2-C6

al kanoyl , phenyl (C1- Co) alkanoyl Cl- Co6

oL KorCa oo s S0Z pIEY uler e RIS ar e
RopEi Bnat]yCssabsyl  Hgadpnédyl 1,- Cng%ﬁlilﬁfl“f&ﬁ lskg)fzaé
AR R R R I 2.2
(Cl Beralkyl -cCR3- alkPChRiriaRd , Sbénks1 PheWein the aryl
optuFHgéﬁy substituted with 1, 2, or_ 3 groups that

are SRAGREYY TGS ARy PPt EA0TEL I R®) i thaEBgehth 1,

CF3,2 03F3 oron MeBups LhA @Q@@H@meﬂ'w@llﬁ %'1%5,’1“ Co-
1, mherign 10 L3 is a bond, - - al Kyl - O

(C1-‘CaPLEPRYI  halqeep, cafl: ol Ry ) Hz, L@ﬂcs cs@@m@my Cy-
-SO?clhlk(aBﬂifucl( -cly %:ﬂﬁ)slal |@{LC2 hawoéBgH'}l S%ef(egablr‘{ CF;) , or
4)a ,

) %H aalrﬂffgxwézﬁpﬂr%fﬂabdm@ws(c.@@) al Ikoxy,

L bEQZéﬂb Al ogeq. o) GixGeloal k. (¢, CH ¢6 a 1-,
N2, N, NH ??31-4%) §:§ky| or N'(d %)” %5 o i
al kyl2 IRt e nOF hedlseryl- group i s optlonally
substituted with 1, 2, 3, 4, or 5 groups that are
i ndependently Cl1- C6 aIkyI Cl- C6 al koxy, hal ogen, OH,

20 2, Acpgmgqau]@tpaycordlng to claim 1, wherein

L, is a bond or -C(O)NRj,-, -N(Ry0)C(0O) -, -0-(Ci-Cg¢)alkyl-, or -
(C1-Cs) alkyl-0-;

the A ring is phenyl, furanyl, indolyl, thiazolyl, each of
which is optionally substituted with 1, 2, or 3 groups
that are independently, halogen, C;-Cs alkyl, C1-Cs
alkoxy, C;-C; haloalkyl, C;-C, haloalkoxy, NO;, NH,, NH(C;-
Cs)alkyl, or N(C:-Cg)alkyl (Ci~Ce)alkyl;

Q is phenyl, -phenyl-O-phenyl, benzofuranyl, indolyl,
dibenzofuranyl, or benzofuranyl-CH,-phenyl, wherein the
aforementioned cyclic groups are optionally substituted
with 1, 2, 3, 4, or 5 groups that are independently C;-Cs
alkoxycarbonyl, C;-Cg alkyl, C;-Cs alkoxy, halecgen, CF;,
OCFi, NRgR;, phenyl, or phenyl- (C1-Cg¢) alkyl-; wherein
Rs and R; are independently H, C;-Cs alkyl, benzyl, C,;-Cg

alkanoyl, phenyl (Ci-Cq) alkanoyl, C.-Csg
alkoxycarbonyl, or -SO,-phenyl, wherein the cyclic
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10. A conpound according to claim1l, wherein the A

ring is phenyl, indolyl, or thiazolyl, each of which
woO2o004pei7onal |y substituted with 1, or 2 groupBCrharoo4/013701

are 25 independently, hal ogen, Cl1-C6 al kyl, Cl1-C6

al koxy, s QGRS 0phDBna NHR, suM t(iEL+68) watkyl, 2or 3N or 4
(C1-Co) aij? ) alk A

- phenyl - @FB%%%thaéi%W?oFﬁgiﬁﬁégei%ngﬁf%?g? BhyTy O oty

ggnzof Iur anyd,- Gikophemd,, @mﬁmzn wWhecafmy emeyt J oh(e?d—
cyclic groups are o tionally substltute with 1, 2,
or 3groufs aliat &red) A E}Sgnd%‘?ﬁ | PFCR

@EKM { b ongt 15k e 81@5a1 y.othal
VA ]9 (ﬁ Q!'I\ilydlonNHi%?iuoaJyd;itkeylwolrl l(OQ(yo al ogenps

(Clr-ee)t aFRyindepenfgrtip 064/ %)791911170% 7 2 oﬁé%ﬁem

11. - commpund agsording to claim4, of the formla:
(RlO)n ZS? I Rl Q ~L2 L5 wherein nis 0, 1, 2, 3,
or 4; and 5 each R10 is independently, hal ogen, C -C6

al kyl | |,
halgalkox SﬁgKﬁ&Pﬁ%morghn Cfb%%%ﬁnrﬁ, webr&fn

kyl or
Laal ky# kqmd,oe)ww%ynlmlr% A1 %Cadn@wlfor %ﬂeﬁlziuai}éfl"
Ly 2 iS(f’lilﬁ% RIERYR) CRIEAY! atleyl., -N(Rs) S0a (Co-
en C4) al Ryl - heny 10 = phenyl - pyri dyl ,
-phehyalbyl1nﬂdylN(Rﬁﬁehyb benzofuranyl

Eheﬁy$r'@d?L¥h: 1pheny| pi peridi nyl, -phenyl-
pyrroI|d| , -Sﬂ’nyl pi perazinyl, indolizinyl,
Ropenz 6f;urady| , i ndol yl, dlbenzofuranyl

Ihélen%Pthgﬁg%& §§4ﬁenzd%%%g%&F&?Qnyhaloé&@y M%h%£Gék§4)
pi pe, dicayts alppryol N@h, n{iH;, N6t (CahgdrdkydquPhol f %Vl
or &deﬁﬁ £a2106 )alkyl, wherein the phenyl group is
optionally substituted with 1, 2, 3, 4, or 5 groups that
are independently C;-Cs alkyl, C;-Cs alkoxy, halogen, OH,

NO,, CF; or OCFs5.

10. A compound according to claim 1, wherein

the A ring is phenyl, indolyl, or thiazolyl, each of which is
optionally substituted with 1, or 2 groups that are
independently, halogen, Ci-C¢ alkyl, Ci-Ce¢ alkoxy, CFs,
OCF;, NO,, NHp, NH(C;-Ce)alkyl, or N(Ci-Cs)alkyl (Ci-
Cs)alkyl;

Q0 is phenyl, -phenyl-O-phenyl, benzofuranyl, dibenzofuranyl,
or benzofuranyl-CH,-phenyl, wherein the aforementioned
cyclic groups are optionally substituted with 1, 2, or
3groups that are independently C;-Cs alkoxycarbonyl, Ci-Cs
alkyl, C;-Cs alkoxy, halogen, CF3, OCF;, NHz, NH (Cq-
Ce)alkyl, or N(Ci1-Ce)alkyl(Ci-Cs)alkyl.
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b] t hi azol - 3-one, wherein the aforenentioned cyclic
groups are optionally substituted with 1, 2, 3, 4, or
wo 20umups0 t hat are i ndependently al koxycar bonpCT/US1000613701
al kyl, C1-C6 20 al koxy, hal ogen, hal oal kyl,
hal oal koxy ,cadiReRYd pbemydincorto phebyl 4, (E1-H86) fakkyla:
L2 is a bond or -C (O 0- R -N(R10) C (0) -, -
(Cl-Cc4) al kyl N (R10) 18@3) 20 _ 52 Q) PI(RlO) -
(Cl-C4) al kyl-, -N(RL c4)Ark - (Cl-C4)
aIkyIC(O)N(RlO())/ 2(c )Eal yI,or 25 -
(C1-C6) al kyl - Ré and R10 are independently is H,
whdr&bn al kyl , -SCEphenyI - CH2- f ur anyl ,
C}Q tefra; onI wherein the aryl and
?eroary gPOU g 5Y]Qﬂ)tionally substituted with 1,

each3Rmois41ﬂﬂdpﬂmﬁehhay AL o, n@?ﬂ%ﬂ@@ﬁhhy @;%ﬂnalkoxy,
al ky hal ogen,

%B g{ NO2

1 G Tl N T sy DA RO kPt OB, el MM (€1=@d alkyl,
hal oakkylc,-er) Ok chat 9ahkoxy. -102 WO 2004/ 099170
PCT/USZOO4/013701 12. A conpound accordlng to claim

Ry 15 Whefeits BAYS: LhRfRzYLi(Cl-C4) alkyl -O, -O

(R -1Ap |,,- heny -Gl al k ang. 5 d
are |n§;pg%%ent ye%%IeCFggﬁ?%onw%%eifl W% C@%Qkﬁﬁ phedy1,
C6) a”Rl?ﬁ&y PHER Vl( CIREBY laPryinify ogé?hen(y@ begyofuranyl,

al kyLphdt1 - 1GE051 2l kohy NGB ek o (. al kyl,
N (CL.CB) al Kyl @?a %Ey%em%%ﬁ(n L 5 )élnyl
gr oY T loptinghal ryhe ipegesdnwi t hindoldzigyls, or 5

Oroupsnddiatraate, 10nhalependenhlye al

alkoxy, haloggﬁ <§ﬁ§% é??é?% ky%%kzog%ﬁgﬁfl

hal dad) Re¥yL- H@enﬁbnpé@ﬁélﬁéc@@ﬂﬁhgﬁlkykﬂpmamvlz

wherg iy o fil-ahn$1 Hc0lc ahﬁ¥: henyl

-phenyl(%)pﬁégyl( I n g??é?%yl gh P %ﬁvp |ndonI

di beNZoTUEARY ], - beradtiiredgbatCro Bl k- imidazo[2,1-
blthiazol-3-one, wherein the aforementioned cyclic groups
are optionally substituted with 1, 2, 3, 4, or 5 groups
that are independently alkoxycarbonyl, C;-Cs alkyl, Ci1-Cg
alkoxy, halogen, haloalkyl, haloalkoxy, NR¢R;, phenyl, or

phenyl- (C;-Cg) alkyl-;

L; is a bond or -C(0)NRip-, =-N(Rig)C(0)-, - (Ci-Cs)alkyl-
N(Rlo)c(o) ~ _C(O)N(Rlo)‘(C1"C4)alky1_, "N(Rlo)c(o)— (Cl_
Cs)alkyl-, -(C;-Cs)alkyl-C(O)N(Rig)-, -O- (C1-Cg¢)alkyl-, or

- (C1-Cq) alkyl-0-;

Ry and Rio are independently is H, C;-Ce alkyl, -SO;phenyl,
-CHx-furanyl, -CH,-tetrazolyl, benzyl, wherein the
aryl and heterocaryl groups are optionally
substituted with 1, 2, 3, or 4 groups that are
independently C;-C,4 alkyl, C;-Cs alkoxy, halogen, OH,
NO,, NH, NH(C;-Ce)alkyl, N(C1-Cg)alkyl (C1-Cs) alkyl,
C1-C4 haloalkyl, or C;-C, haloalkoxy.
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phenyl, -indolyl- (Cl-C4)alkyl-phenyl, benzofuranyl -

(C1-c4) al kyl -phenyl, piperidinyl, pyrrolidinyl,
woOebwahayido oi soqui nol i nyl, or PCT/US2004/013701

i m dazo[ 2, 1- b] t hi azol - 3-one, 20 wherein the

af orenmenti oned cyclic groups are optionally

substituted with 1, 2, 3 or 5 groups that are

i ndeb%nd&]tq%‘}‘pﬁfl%@%%ﬁm tocgledm al ky [whegeins
L§I|J|@D)éy,bonha| ogen.c.halial kyd,, -BaliealdoxyiyNRERY - (c; -

phen or phenyl - (C1-C6) alkyl- . 25 14. A conpound

acco?‘(ﬂlaﬂé‘ WoicPafm 13 of the fornul a: ~~(R90o)n R21
RE22n@ k3- Grelbn den‘MﬂL?r 8bNe 3 #r3n0n, 1 hényB(c,Qr

4; and -103 WD 2004/099170 PCT/ US2004/ 013781 each R10

i s iﬁdéﬁ&%‘é’mt pPhennh{Ggen, 2 1Ey1lee hal Rgen . CI166s)a Koxy, OH,

Cl- G4, “g.hah pak |NO ClygA haleal

(Cl 06) e Ro) 31‘,\’ S hya @aldli;);éyk%l OGSd\IH%&) al\i'iyl(cl

@d@éunﬂhéé%ﬁ?di p&:@n@filagmqu la/\/l@@rtépnalbs |s a

b de Qs = l1; L cach ¢ O C
loEy @5 t%t% %(L_LE)M L .z;ln% i' '3 a% y % k %‘6%6)

C4) am@wendenmémyqqa aliggl -~ CQh)'CaIEkMOX,Y,-NaQ—m§?nr OH, NOg,
Cl- - (C1-c4
(Cl-&8), ahgyéalkgl (G} @%cga}qgg{)?ﬁ{@%gm( ( )

al kyl'- R9) -,
-SOZN(R9) - (c1 C4) aI kyl -, -N(R9) S02- (Cl-

04) aii(yl 8}9%%@93 é?t%n]nl?y(:glcg).m(@lk eTeI:L (R?? gr )

R:(GB@) ozl RwCsSallém C4) alkyl-. 15 16. A conpound
Qa%§ ?ﬂg?ég 8h£%%§ Cg@%%?En L%?ofiz%ﬁg Cﬁfn2?§u¥anyl
Pdol 1Cld¢b)3”labk1yianyl S—-be€iotd) et kyC s COralkyl -

(Cl ﬁ%@nyf¥ Kﬁhd§ly£§%cﬁ%ﬂ)gﬂkﬁﬁ—phenyl, benzofuranyl- (C;-Cy)
alkyl-phenyl, piperidinyl, pyrrolidinyl,
tetrahydroisoquinolinyl, or imidazo[2,1-b]thiazol-3-one,
wherein the aforementioned cyclic groups are optionally
substituted with 1, 2, 3, 4, or 5 groups that are
independently alkoxycarbonyl, C;-Cs alkyl, C,-Cs alkoxy,

halocgen, haloalkyl, haloalkoxy, NReR,;, phenyl, or phenyl- -

(Cl"cg) alkyl— .

14. A compound according to claim 13 of the formula:

(R1O)n Ra1 Rao

a-L O@—Ls “CO,R;

wherein
nis 0, 1, 2, 3, or 4; and
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20 17. A conpound according to claim 15, wherein R1

and R21 are both H; and R22 is H, phenyl (Cl-C6)
wabkbwawgoi7benzyl , hal ogen, (Cl-C6) al kyl, OR, €CTM82004/013701

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

ea@ﬁleﬁ)lsab.K&é eﬂﬂ@{t@yn hﬁ&o@@ﬁﬂycb -@gosmcyls 29-Cs alkoxy,
optionally substituted wth or 5§rous

t hatC1~&r &3l RatkehdentFy lt?ilcééké’l":ﬁ(yl NO@l N8+ i 65ay Ce) 2lkyl,

hal egef.cF 1 (&L al kyl, or Cl-C2
hal oal kox 6)1%%% c%n‘p%lic}%}accor ding to claim 17,

wher ei n 30 L5is -O (Cl-C6) alkyl- or - (Cl-C6)

al kyk- O
a kyb-C AL%&TPSA@O%@H% (nglg.m_ 6 éizg}él

La af &ya -bond) g SonSH $UT-E1$HEEEJ]§(RULE 26) WD 2004/ 509170
PCT/ /033781 conpgun gt Oy
LSC% 32904/ 013781 ¢ gglkﬁ‘l (6(2:5,1 ee}fﬁ%{lk)'%” o? O)N (Rs) - (Cy

im17, ‘wher eln 577 s* -5
(ClD@‘)tl)aHt}kM,- SN(BmC@ZD) (&L k@d)- alkgl-, AN Rgpoung-Cs)

acc%%%g &‘9 ) W%ﬁ%v"‘ﬁg&e {n 5((%594)&51%(1 WFN (Bley

N( R@)lkylfcl @N)(Rs)*a,l 0N (Rs)(-GC:~ @A) adkiehh; N-1f B8) 5Pz~ (Ca-

{5 %%];(w Nl\(lé@&f) ‘S J(ESII o % i<]KY]( Ro) %@%‘g’é@ A0 -

al kylics C¢)NaQ.R9} S095- (NCHRALKGLEQ) ox, - WheiTe) naReyll—ss (Cy-

H, %5 C%( Kyl, - SOthenyI , -Cl-C6 al kyI -furanyl, -d -
10 -tetrazolyl, -d.-C6- al kyl thienyl,
- Cl- C6- al kyl pyrrolyl, -Ci1-C6- alkyl pyri dyl, benzyl,

infh ryl_.and heter oaryl roups are o tionally
subsgl t u%‘e(gp“%%ldl?gﬁ?géfn%?t% GRS oups 5, t WAT™ fl?s
Lsunsieqoémieht l-p- (m:l{zzg)ankyl GlecACal Kon -015 hatpgrn, alkyl -

(CI CG’\IS?(O‘I\»_@(T' &Igl(agi(y al’ oa%k% a\l?(%k C6) ??[fkgépko%

22. aAkyDHwoLmdca)ccair]dnlng to claim21l, wherein

17. A compound according to claim 15, wherein

R; and Ry; are both H; and

Rz; is H, phenyl (C;-C¢)alkoxy, benzyl, halogen, (C1-Cs)alkyl,
OH, C;-C¢ alkoxy, NO;, NHz, NH(C;-Cg¢)alkyl, or N(C;-
Cs)alkyl(cl—Cg)alkyl, wherein the phenyl group is
optionally substituted with 1, 2, 3, 4, or 5 groups that
are independently C;-C¢ alkyl, C;-Cs alkoxy, halogen, OH,
NOz, C:-C; haloalkyl, or C;-C; haloalkoxy.

18. A compound according to claim 17, wherein

Ls is -0-(C1-Cg)alkyl- or -(Cy-Cs)alkyl-0-.

19. A compound according to claim 17, wherein
Ls is -(C;-Cs)alkyl- or -C(O)-(C1-C4) alkyl-.
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20 R and R21 are both H, and R22 is H, phenyl (d -C6)
al koxy, benzyl, hal ogen, (Cl1-C6) alkyl, OH Cl1-C6
walbmogo170O2, NH2, NH (Cl1-C6) al kyl, or N (Cl- pCBabdoyi13701
(C1-C6) al kyl, wherein the phenyl group is optionally
substot utedompblind, aleoddinl @ cDa@houps wHwteizd are
independentl Cl-C6 a Cl- C6 al koxy, hal ogen, OH
LN O G G E R | 5 o (G S Haot KoKy e 28 JERL -
conpound accordlng to claim?22, wherein RO is H Cl1-C6
aIkyI -SCQ --Cl-CA al kyl -furanyl, -Cl-C4 30
al kyfl: CEPE@%‘P 24K bRy FLERT by | WhEEIE, -

5 ralkyl- ca@wmr Qb <,cl € Ghxyal kyLprgvlcctbl bf-rtéyl alkyl-, -.
wherein the ar and heteroaryl ougs are optlonal

subs%%ﬁt“éﬁjlvﬁﬁxhaikylz 3(CigFals (Rivat -diCe~Cd) athkyl-

-irndegendentl yo 8151641 a kyéozN@ﬂeg)@ %%ZNM@ 2Q@41&99$1Qy1-

PCT/ US2004/ 013701 al koxy, “hal ogen,

( C1- dBJRaSRyT (CinCo@lkyds) arNyRs) (5@1 cB)N éﬁsRﬂw)c:sth@fem

OCF3g % HA @ OHPQ{ﬁCQCﬁ@bHQnW CJC%'—E%%!{ %Pﬁ@éﬁ‘yﬁ

L5 is - al kyl -

10 (c1-&) aPk;ﬁ oFetrENz? » CCEoFs— alkz@ tweawﬂpouﬁd Ce-
accor di ng,i flgﬁ}xmoa%ﬂ Wh@l-% D BBys (#j-rlﬁgﬂo%éh%yi

or benzyl, ereln group is optionally

subst i t ut eBeRgith tile 2ry3, apd Eipnegpylt Aueups ere

kEgependegﬁéybéglf94sﬁthEt? q%%ﬁiég a|25:8%%g§?%§hm

al kyl , CFBhabram@CH3depesdaB: 1A Qmﬁp@iﬂwlac&w@u AgkoBY

cIain124 n
b al kyl - furanycﬁgéH fﬁg4hékaFh’f§$p§i ?lé%t T a al kyl
; t hi enyl , C&HahEyl(QtKybablenﬂqm Ca hdlbaikylalbylcl Cq

pyridyl, b %]?»épe aryl and heteroaryl groups are
optlonally subs uted with 1, 2, 3, or 4

22. A compound according teo claim 21, wherein

20 R: and Ry, are both H; and

Ry, is-H, phenyl (C;-Cg)alkoxy, benzyl, halogen, (C;-Cg)alkyl,
OH, C;-Cs alkoxy, NO;, .NH;, NH(C;-Cs)alkyl, or N(C;-
Ce)alkyl (C1-Cg) alkyl, wherein the phenyl group is
optionally substituted with 1, 2, 3, 4, or 5 groups that

25 are independently C;-C¢ alkyl, (C;-Cs alkoxy, halogen, OH,

NO,, C;-C; haloalkyl, or C;-C; haloalkoxy.

23. A compound according to claim 22, wherein
Rg is H, Ci-C¢ alkyl, -SOzphenyl, -C;-C; alkyl-furanyl, -C;-C,
30 alkyl-tetrazolyl, -C;-Cs- alkyl thienyl, -C;-Cs- alkyl
pyrrolyl, -Ci~Cy- alkyl pyridyl, benzyl, wherein the aryl
and heteroaryl groups are optionally substituted with 1,

2, 3, or 4 groups that are independently C;-C4 alkyl, Ci-C.
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20 groups that are independently Cl1-C4 alkyl, Cl-C4
al koxy, halogen, OH N2, NH2, NH (d-C6) alkyl, N

wOCu4@817al kyl (Cl-. C6) al kyl, CF3, or OCF3. PRT/US2004/013701

compound according to claim 23, wherein 25 L5 is -N

(R9) alkbﬁﬁl Qﬁél@éekrW OH,- N(DS:,]- ) kel C's\beﬁ » MAlC, =
(C1- C4f (y 1-C4) al kyl -. corrpound
accord ‘?18‘3@0 %FS? rﬁlzk?’l mﬁ§¥'e|Or¥ R6Fes H, Cl c6 al kyl ,

or benzyl, wherein phenyl group is 30 optionally
substituted with 1 2, 3, ,0or 4 groups that are
i ndegéndeht ??‘“Rﬂur@ a&ICWFilngCELQ A adik 8y, whareien, OH,

Lglo%f?l _@@BNN_I & @@) éi]?ﬂ Vio 2004/@31_%(% (ER), o

PCT/ UgéB@ﬂMS'I‘Ol 29 A conpound according to claim
27, wherein RO is H -S02phenyl, -Cl-C4 al kyl-furanyl,
-Cl-4 alkyl- tetrazolyl, -Ci- C4- al kyl thienyl,
_Cl-83- aPk§ITRRIcolRgrording -toh claliky R4pywheyéin

esei N ¢ he, al1ang,h r 0
R’é’“ 5 v r SEEE}EP Whe%egﬁ gﬂéﬁﬁ[ rou X JTshat

opt i onal | y substituted wt
are oRGépBAENtSYPCILtCLedl kyth 1C1-2G4 3al koxy, grdmsagﬂmt are

CH, e en 1e K | K
C6) a:}%g}l pé\k@ t!\;ﬁ';(cc g@lfg)l ybi Aé\lc%ﬂb%’d }g%lcc}éreél ng foNOz’

cl ai AH23, N%r@s)rﬁlﬂﬁfll SN-(SO'ZN) 4Reyl GC;l COERNYIROXCF,, or
(Cl- ). alkyl-, -N (R9) S2- (d- C4)alkyl-, -N (R9)
S02- . 31. A conpound according to claim 30, wherein
15 RO is H Ci1-C6 al kyl, or benzyl, wherein phenyl

group:i s »Q -l tted vvlth , 3,,.0or 4
gr ougg t h}};\t&%ﬂ g)l?ﬁldn S%gﬁdinrﬁ IL£ Grach %ky‘%}elﬁl-nm
Ral koxy, -1%@epigemyl OHC:NCR alkME:IquNzhj)(.Cl-—(Cﬁ} caliy1-N

(Qa - g@%r§£§]}/}l ,( qc‘_lgéz li]({)_éh thleriyl or —%1:—':8’4—' al%:?fl pyrrolyl,
-C1-C4- alkyl pyridyl, wherein the aryl and heterocaryl
groups are optionally substituted with 1, 2, 3, or 4
groups that are independently C;-Cs alkyl, C;-C, alkoxy,.
halogen, OH, NO;, NH,, NH(C;-Cs)alkyl, N(C1-Cs)alkyl (Ci-
Cs)alkyl, CFi;, or OCF,.

27. A compound according to claim 23, wherein
Ls is -N(Rg) - (C1-Cs) alkyl-, -(Ci-Cs) alkyl-N(Rs), orx -(Cy1-Cy)
alkyl-N(Rg) - (C1-C4) alkyl-.

28. A compound according to claim 27, wherein

Ry is H, C1-Cs alkyl, or benzyl, wherein phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that are
independently C;-C, alkyl, C;-Cq alkoxy, halogen, OH, NO,,
NH;, NH(C;-Cg)alkyl, N(Ci1-Cg)alkyl (Ci-Cs)alkyl, CF;, or
OCF;.
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32. A conpound according to claim30, wherein RO is H,
- S02phenyl, -Cl-C4 al kyl-furanyl, -Cl1-C4 al kyl -

woebwaael7yl , - Cl- C4- al kyl thienyl, -Cl-C4- al Rgi/US2004/013701

pyrrolyl, -Cl1-C4- alkyl pyridyl, wherein the aryl and

het erpar céﬁpeﬁ@@%c@fﬁlagt tenal 4 i sibstinkyted W th
1, 2, 3, or yarougs that are |ndependently Cl-c4

Rel ey C§O@Peé1 oxy 1~ rap bigeh; feEanyNee Ok, ML

(Cl- @ar@édqwl,, Ncgfei1 Cﬁik@i kil CB)ab kybikEFpyBfolyl,
OCF3. 30 33. onpound according to claim 15 wherein
Rl ant Rzl %@%amlﬁwlan@hq@lq hg apréngrd (eefeEspryl

al Kox¥You k CH,z G T
al ko%c,D o HEB%QQ%-S(H(E&%@%FE %irthN et cay % Ky

( Cl1- o8yuied kt;hat Aker éﬁl‘éﬁﬂwe&ﬁéﬁyplj‘moabh’% Cir67 droxy,
20044 05940,0 ]I 182004/,0187 0, -cOPL1NAl bt coubsti cyt o4,
with 4, or' 5 groups that are |ndependen y
C1- c;%s)@llkyll, CH:.CeraPkbxy, hal ogen, OH, N2, CF3, or
OCF3. 5 34. A conpound according to claim33 of the
formula: (R1O)n R21 R22 k , | L5-C02R, wherein nis
0, 130.2, 23 coppoynd aarlasdngREQ céairm%%oem@@ﬁﬁlly

Chaoar Ry o oo eI N K, R

al ky®s) alble, (€&¥ (ReB$Oal kyl (Cl- C6) aI kyl . 35 A
compound according to claim33 of the formula: (R10)n
R21 R22 0 L5-C02R, 15 wherein nis 0, 1, 2, 3, or 4;
and ¥ach 2QRtOmpsunddependentl o bbhioget),, @hetéial kyl ,

Rg,C]i_sC?I,aICll(p&galkyl, or benzyl, wherein phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that are
independently C;-C, alkyl, C;-C, alkoxy, halogen, OH, NO,,
NH,, NH(C1-Cg¢)alkyl, N(Ci-Cs)alkyl (Ci-Cg)alkyl, CF;3, or
OCF; .

32. A compound according to claim 30, wherein

Ry is H, -8SO;phenyl, -C;-C; alkyl-furanyl, -C;-C, alkyl-
tetrazolyl, -Ci1-Cy- alkyl thienyl, -Ci1-Cs- alkyl pyrrolyl,
~C1-Cs- alkyl pyridyl, wherein the aryl and heterocaryl
groups are optionally substituted with 1, 2, 3, or 4
groups that are independently C;-C, alkyl, Ci1-C, alkoxy,
halogen, OH, NO;, NH;, NH(C;-Cg)alkyl, N(Cy1-Cs)alkyl (Ci-
Cs)alkyl, CFi, oxr OCFs.

33. A compound according to claim 15 wherein

R, and R,y; are both H; and

Ryz 1s H, phenyl (C;-Cs)alkoxy, benzyl, halogen, (C1-Cg)alkyl,
OH, C;-Cs alkoxy, NO;, NH,, NH(C;-Cs)alkyl, or N(C;-
Ce) alkyl (C1-Cg) alkyl, wherein the phenyl group is
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A -C4 hal oal kyl, Cl-C4 hal oal koxy, NO2, NH2, NH
(C1-C6) alkyl, or N (Cl1-C6) alkyl (Cl-C6) alkyl. 20
wGB@&oo4A9gionpound according to claim 33 of the fecmisa04/013701
(R1I0)n R21 R22 L5-CO2R1 u RO 5 whereinnis 0, 1,
2, 3ptOlordil 1y 108 MQ 2004/ QIR 79, FﬁT/?,USZLQOéACOE3§9dupS that
each R10 is |ndependently hal_ ogen, - Cl- C6
al koxse iadepgnfahiorr IGr Cs @LkE: / hS} S %WXYNC%WQ@, OH,
NH (§d,; G, aldybcer, or N (CL-C6) al kyl (C1-C6) alkyl;
and R5'is al koxycar bonyl, Cl1-C6 al kyl, O -C6 al koxy,
haI ogen, -4 5 hal oal kyI Cl-c4 haI oal koxy, NH2, NH
5 (CI 3®) al K¥bpolhd %co%ﬁ§k¥$ &QiwC8l akkyhe Sbrmula:
phenyl. 37. A conpound according to claim33 of the
forrrula (RLO)n¢R> R22 N/ L5-CO2R1 t ~ 10 wherein
nis 0, 1, 2, 3, and )each R10 is independently,

hal ogen, Ci1-C6 al kyl, s 2ko 2  Cl-C4 hal oal kyl,
Cl- A4 hal oal koxy, X , N Og%) | kyl, 15 or N
(C1-C6) al kyl (Ci- . }3\ de of treating
syndronme X, obesity, diabetes, inmunol ogical disease,

wigesldi ng di sorders or cancer conprising adninistering

nalghoar naceut kcabt v, aggept abl e amount of a 20 conpound
of cl a|m1 to a patient in need of such treatnent.
each Rip is independently, halogen, C;-Cs alkyl, C;-Cs alkoxy,
10 C,-Cs haloalkyl, C;-C; haloalkoxy, NO,, NH,, NH(C;-Cg)alkyl,

or N (Cl—CG) alkyl (Cl—CG) alkyl .

35. A compound according to claim 33 of the formula:

15  wherein
nis 0, 1, 2, 3, or 4;'and
each Rjp is independently, halogen, C;-Cs alkyl, Ci-Cs alkoxy,
C,-Cs haloalkyl, C;-C4 haloalkoxy, NO,, NH,, NH(C;-C¢)alkyl,
or N(C;-Cg)alkyl (C;-Cg)alkyl.
20
36. A compound according to claim 33 of the formula:
(Rio)n Ry Rzé
/]

wherein

nis 0, 1, 2, 3, or 4;
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39. A pharmaceutical conposition conprising a conmpound
of claim1l and at | east one pharmaceutically

weacoeEpvaiobe sol vent, carrier, adjuvant or excPETAIS204/013701

25 40. A compound according to claim1 that is
c8&h egf eds Jfﬂd?ipetnt&%ngfL?Uph&RﬂfénSt CQ&Z@falﬂ:yl({C{—l:Q alkoxy,
[

(et hoxycar bonyl yrido

1
y|]on?hEb%§q3Uﬁ@n26hCCﬁ%p.oalkoxy, NOZ,Iﬂb, NH (C:1-Cg) alkyl,
{[4" of Ly bt yly 4 lncg;ﬂhac,rr pheqyl - 4-yl ] oxy}acetic
acid; -109 WO 20 4/0@9170 PCT/ US2004/ 013701
Re-{{q #LKOXYBaFRPIAd0IG 2 En 20kyTy me%n?iquxw | BRdPASE afo™ Ce
ic Agithik kyl, Ci- C4 haloalkoxy, NH3, Cg)alkyl, N(Ci-

N- benzyl - N—{[4' g - butyl i ndol i zi n- 2 y %lp enyl -4- yl]
car benykglly€i1fe;) alkyl, or phenyl.
N-[4'-(1-butylindolizin-2-yl)-4-(2-phenyl et hoxy) bi phen
yl - 3-yl]glycine;

N- behzy| ANcppaoupd - deeaine bengbfun aid 36/ |thisi phewnyla 4

- yl]carbonyl } gl yci ne;

{[4' -(2-benzyl -1 -benzof uran-3-yl) bi phenyl -4-yl ] oxy}ace

tic acid; (R10)n Ry R22
N-{[4' -(2-benzyl-I|-benzg an- Zblphenyl 4- yl]
sul fonyl } gl yci ne; N—C COzR4
4-{[ 4" - (2- benzyl - nzo ur an- 3-yl ) bi phenyl - 4-
yl ] oxy} but anoi ¢ acid
({benzyl [4" -(2- benzyl-l-benzofuran 3-yl) bi phenyl -
whETeHh no} sul fonyl ) acetic acid;
n31§[d, -1(,2-Benzybrbenzofur an- 3- yI) biphenyl 4- car bonyl ]
- “furan-2- ylnet hyl - am no opi oni ¢c_aci_d
3C] 470 (29 bEMBASHHERY of ﬁ?ﬁ Ly Oy bF pReHY L+ 4Cy19spP bRy

0i ¢ cpG,dhaloalkyl, C;-Cs haloalkoxy, NO;, NH,, NH(C;-Cg)alkyl,
or N(C;-Cg)alkyl (Ci-Cg)alkyl.

38. A method of treating syndrome X, obesity, diabetes,
immunolegical disease, bleeding disorders or cancer comprising
administering a pharmaceutically acceptable amount of a

compound of claim 1 to a patient in need of such treatment.

39. A pharmaceutical composition comprising a compound
of claim 1 and at least one pharmaceutically acceptable

solvent, carrier, adjuvant or excipient.

40. A compound according to claim 1 that is selected
from the group consisting of
- ({[10- (ethoxycarbonyl) pyrido[l,2-al indol-3-
yv1lloxy}methyl)benzoic acid;
{[4'-(1-butylindolizin-2-yl)biphenyl-4-yl]loxy}acetic

acid;
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- (2- benzyl - | - benzof ur an- 3-yl ) bi phenyl - 4- car boxylic
aci d;
wGa20Bmagh - [ 4' - (2- benzyl - benzof ur an- 3-yl ) - bi pheayius4004/013701
carbonyl]-am no}-propionic acid; { [4 -
(2- byt §fs1- henueluiafdoBryin-meihybl phdny)-3t-y1] oxy}butanoic
phenylpropoxy)biphenyl-3-y|]an1no}(oxo)acetic aci d;
agldi[4' - [ (2-butyl-l-benzofuran-3-yl)nethyl] -4- (3

phenﬁrlk@é@ﬁﬂqu' aheny byl ihasi e} n 32 X0 QPRAGTC 4 -
aci d

YN $ERRRYINGEYE40e 2- benzyl - | - benzof ur an- 3-yI ) bi pheny! -
- y|ﬁnﬁih¥4ﬂ4ﬂdt9ﬂﬂﬁdollzln 2-yl)-4-(2- phenylethoxy)blphenyl—
({3 (benzyl oxy) - 4' [(2 butyl -1 -benzof uran- 3-

3yyd eEtRAesi phenyl - 4- yl } am no) (oxo) aceti ¢ aci d;

3- ({8- ﬁé}@iy]y Mw)pél(zL]&@ngaAt-w blenESEﬁf)iIWaa-rifle)blphenyl 4-
¥I)nethyl bi phenyl - 4-yl } am no) - 3- oxopr opanoi ¢ aci d,
Y

haarhaoy23edr¥g99870 PCT/ US2004/ 013701
4- [ 4] [4 2= PR 1 bepzof Leann33v L) Ph e - 4- Whi odylacetic

oxobutan0|c acl
a@{%enzyl[4 (1FL|ndoI-|-yI)b|phenyl-4- yl]
K fonyl ticy -
(AT Y e o e SReRS
yhhﬁwkﬁqnﬁlﬂ@ﬁyp}b@n20|c acid, 4- { [4 -

(2- byltg bzl - &e%safz Fap: ﬁeaéc%ﬁur{%khz' b178ip e%

pheny ropoxy) bi p enyl am no - 0X0 utan0|c aci d;
yBLgxyf Youtarpie2apudyl - | - benzof ur an- 3- yI)nEthyI] -4- (3

A b G e S B S R
y]4munqkﬂuiﬂ0hghyh¢QEHzGmadac|d
§|§ﬁgtﬁ€ ?ﬁ hen)zlyﬂ é?an1ﬁ¥%-ly92ngl% |% ggrgonyl]—
fdfiﬁEﬂ(yﬂmezywﬁxymlﬁb}{gﬁbﬂa@hyb th@nzofuran 3
y')”?tFX’JFEiﬂgﬁ% H ¢ Meﬁzé@u %% % of?@f&ﬁ%ﬁ%f:4a%h?bropanoic
acid;
4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-carboxylic
acid;
3-{Benzyl-[4'- (2-benzyl-benzofuran-3-yl) -biphenyl-4-
carbonyl] -amino}-propionic acid;
{[4'-[(2-butyl-1-benzofuran-3-yl)methyl] -4-(3-
phenylpropoxy)biphenyl-3-yl]lamino} (oxo)acetic acid;
3-{[4'-[(2-butyl-1l-benzofuran-3-yl)methyl] -4- (3-
phenylpropoxy)biphenyl-3-yl]lamino}-3-oxopropanoic acid;
N-benzyl-N-{[4'- (2-benzyl-1-benzofuran-3-yl)biphenyl-4-
yllmethyl}glycine;
({3- (benzyloxy)-4'~-[(2-butyl-1-benzofuran-3-
yvl)methyllbiphenyl-4-yl}amino) (oxo)acetic acid;
3- ({3- (benzyloxy) -4'-[(2-butyl-1-benzofuran-3-
yl)methyllbiphenyl-4-yl}amino) -3-oxopropanoic acid;
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3-{[4' - (2-benzyl -1 -benzof uran-3-yl)-3-nitrobi phenyl -
yl ]t hi o} propaooi c aci d;
wWORY(4A9917@ - benzyl - | - benzof ur an- 3-yl ) - 3- f | uor obPpAISYI04413701
- yl] sul fonyl }-N-nethyl gl yci ne;
Nlr[44I (2- benpph i1 benzaf{ismn=3-yly1 Boprdrghi-phenyl 4 4-
gl yci ne;
O?@TQPaRQZCBéﬁ%QP-benzofuran 3-yl)-3-nitro-bi phenyl - 4-

yl am ﬁfmenXthI%m—%fl@%hghenyl 4-
4-{[4 (2-benzyl -1 -benzofuran-3-yl)-3-nitrobi phenyl -

vy ?T&#ﬁ%@}tlt}épaﬁ | eCeleiqy-acid;

6- {[é_zgfqhe(rmyhnhopefzyf ur3a@11%rasb)_ BsAytr40bi phenyl - 4-
yl ] am no} hexanoi ¢ acid %benzyloxy)

Ylhﬁminﬂhﬁulﬁonyl]b%n%a%ﬂjP@ﬁﬁmo)phenyl]acetlc aci d;
N{[@1 F{ bﬁ_ﬁzlﬁhﬂ/l bfrzéa{égf%@aﬁ ¥LYbj phamp-4 ykl

sul f ony (3-nitrobenzyl yci ne;
phﬁl{}fl@nméhzyhewbeﬁwdﬂ @manog 4t 9@@&@@@%%%]

Sulf Lyl hex pﬁgﬁ¥L gl.ygi_ne;

-111 20&%_0531 % %é%%%%%%g%%013¥%1 1 -al-xs
pl\&l{}['wltqppctyéhzyhewbehﬂﬂﬂ@mémk §+c):mﬂﬁ@@ylpizp acid;

BRAGOE ER ek A E
Yy]4m1ﬂdkau}ﬁpnyﬂ(BemZQMﬂwﬂ@adzyl)egC|ne
sul tonj1 - RSk RN S R BBt Y L
y ety INidbe (g H- 3 ndofl antial) ) Bi- phepydpahallc] gkydinat e;
?Zhinygé;L g%%l}gk L%ngP&ﬂ%&l@iyHlﬁgtzofuran—3—
ybb@dthjlﬂmaphény1¥4nykﬁmﬂm@nyh-dxgb@gﬂqaﬂq1epidmethyI
5{?3 gg g&EP%%&E;ifgéigggd¥a%hgnyifﬂ§—nitrobiphenyl—4—
yl]thlo}propan01c acid;
N-{[4'-(2-benzyl-1-benzofuran-3-yl) -3-fluorobiphenyl-4-
vllsulfonyl}-N-methylglycine;
N- [4'- (2-benzyl-1l-benzofuran-3-yl)-3-nitrobiphenyl-4-
vllglycine;
2-[4'-(2-Benzyl-benzofuran-3-yl) -3-nitro-biphenyl-4-
ylamino] -3-phenyl-propionic acid;
4-{[4'-(2-benzyl-1l-benzofuran-3-yl)-3-nitrobiphenyl-4-
yvllamino}butanoic acid;
6-{[4"'-(2-benzyl-1l-benzofuran-3-yl)-3-nitrobiphenyl-4-
vl]lamino}hexanoic acid;
- ({[5~ (benzyloxy) - 1H-indol-1-
vl]lacetyl}amino)phenyllacetic acid;
N-{[4'-(2~benzyl-1-benzofuran-3-yl)biphenyl-4-
vllsulfonyl}-N- (3-nitrobenzyl)glycine;
N-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-
vllsulfonyl}-N-[3- (trifluoromethoxy)benzyllglycine;
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N-benzyl -N-{[4' - (5-net hyl -] Hindol -1 -yl ) bi phenyl -
yl ] car bonyl } gl yci ne;

wORY(4A9917AH- i ndol - | -yl ) bi phenyl - 4-yl ] car bonyl } PCT/US2004/013701
phenyl al ani ne;

N-berzyls N {{Dberlzih- uns@hzéfwa)nblspmwhpﬂenyl 4-
I]carbonyl | yci ne; ({benz
{@FP%%W%@%G1 g3ymfbh%¥®#?n%¥ A Ygan?fonyl) acetic

aC|dN—{[4'—( -benzyl-1- benzofuran 3-yl)biphenyl-4-
4-1({6-[3-(4- chlorophenyl) 4-i sopropyl phenyl ) -5-o0xo
v11 gubtonidis- <§Hf1u2rqbeerrw&2 YEige] pyridin-3- yl}

a”‘nﬁ){F@'f(ﬂﬁﬂénﬁyqniobgn§6¥d¥an 3-yl)biphenyl-4-
3-[({6-[3-(4-chl orophenyl ) -4-(4-isopropyl phenyl ) -5-0xo0
v11 gubtomnhidio-[BRH X pf Mugrqmesay ) bon Fplk e s
yl}aﬂbaﬂ}fQ$£§P¥|h&P?HéQngﬁ@.@upheﬁ§lpﬁ9?yﬂglﬁéhnéke,
trif Noot bretthyiindsdnzyy} ) biwhrilvladevilt -Mci d; tert-butyl

n¥fsu orophenyl) -5- (4-ethyl phenyl) -
%hé %??é@%ﬂﬁé? ﬁ?ggggo}cgrboﬁy?)phen§l]sul¥ogyl}yh2(2H

- teNrééb+(£H3Mnﬂﬂihyky@)929hﬁn%§ -4-yllglycine;
N- b d 1l fonyl]-N
R G e R S AT Chsvar i
yzn)owb@mtmepdl US2004/ 013701 | (2 . Phenoxy- [ 1, 1
f
oo o Pl BER D e 58??%9”%1%1’111*‘6%&’1 4
ylde@ropyl-ldiycine; 4' |, 1' ' ] terphenyl - '
- sul
tf?f& g?one:ﬁéfjﬁg%zylyl bl?ﬁﬁn cetV%]%%r%Pnyl} b

pbefidlairbierezof ur an- 4-yl - bi phenyl - 4-yl ) - 5- oxo- pent anoi ¢
d; . .
o SRR 2 G BRIy APERPEBRYTS - (3- 11 wor o-
yheazybdmdniglekiaeet i ¢ aci d;
2- (4 {gégg &{u&gpcar¥azol %ﬁgb% Byfpgmlno?%é¥¥o y& )acetic

acid;

-[({6-[3-(4-chlorophenyl)-4- (4-isopropylphenyl) -5-0oxo-
4,5-dihydro-1H-1,2,4-triazol-1-yl]lpyridin-3-
yl}amino) sulfonyl]benzoic acid;

3-[({6-[3-(4-chlorophenyl) -4- (4-isopropylphenyl) -5-oxo-
4,5-dihydro-1H-1,2,4-triazol-1-yl]lpyridin-3-
yl}amino) sulfonyllbenzoic acid;

[(4-Propyl-[1,1';4",1"'"]terphenyl-4"'"'-gulfonyl) - (3-
trifluoromethyl-benzyl) -amino] -acetic acid;

tert-butyl N-{[4-({[4-(4-chlorophenyl) -5- (4-ethylphenyl) -
1,3-thiazol-2-yl]lamino}carbonyl)phenyl] sulfonyl}-N- (2H-
tetrazol-5-ylmethyl)glycinate;

N-[(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-vyl)sulfonyl] -N-
[3- (trifluoromethyl)benzyllglycine;
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phenyl - propi oni ¢ aci d;

3-(3-Cyano-4' -di benzof uran- 4-yl - bi phenyl -4-yl am no) -
WwQRo@ieni7e aci d; PCT/US2004/013701

3-(4' - Di benzof uran-4-yl - bi phenyl - 4-yl et hyl sul fanyl ) -

grog!QgP%eﬂék +[1, 1)44' lB']Eerphenyl -4''-gulfonyl) - (3-

enzaof ur an i phen t hyl sul fanyl) -2

tr3 Fl PRI RS pEEh car&JcriCbi A0 ol

3- (4[ 4D'PQ%E§@‘5 By g Ary i b paepydnd-yl ety Esnyianyd ) - 2

hy - propionic aci d;

tz-lefauoapmzdf-@@&ﬁw VA RYHSRAC IS 3P HBE hyl sul fanyl ) - 3

- rﬂﬁjn@"5§5¥ﬁ£8féﬁaﬂi4 -lheptp ﬁ%ﬁﬁ@%@ﬂylbogybxo(ﬁentan01c
- di benzof uran- 4-yl - blphenyl--4 yl met hyl) -am no]

acdéetic acid;
3- {[Kﬁﬁ —%ﬁggﬂégfﬁkéﬂféi&énbﬁpMéﬁ&iﬂﬁﬂBﬂlf$nyYb) 3-fluoro-

hi o) propanoi ¢ aci d;
l(@mb@ﬂzﬁq@éﬁzﬁoﬁa%ﬁh 3-yl ) bi phen- 4-yl ] - 4- oxobut yr

'C :?C@gthbenzofuran 4-yl1-3- nltro -biphenyl-4-ylamino) -3-
3-(4' -di benzof uran-4-yl - b|phen ylnethylsul anyl ) -

pireopanprerbetid acid;
3-(4-@di ﬁefwa&hbﬂerwof%cehe@ $1 Y 1Eidayh sul {amyl ds)2-

met hyl propanoi ¢ aci d
p?@@4?ﬂ@¢b@%¥@#uran 4 yl - bi phen- 4-yl net hyl sul fanyl ) - 2,

thyli pE Qéﬁ@f&l ChA: biphenyl-4-ylmethylsul fanyl
|beﬁzo$uran b|pﬁgneﬁyylng;ﬁﬁlsglfgny??y3{

prephphbat anbic aci d; -113 WO 2004/ 099170
PCT/ %%goihgéﬁzgéu?%?lgu ?%ghen¥l 4- ylmethylsulfanyl) -2,2-

- Benzyl oxy nzot ur an- et hyl ) -
d;mpheywprl@giqnm alcani c aci d;

N Lﬁ%nﬁ gﬁlgﬁézéfﬁléo%g DLy ngﬂéf;w@ryl%exmgnyanyl
metfhd’l-pReoBidyd ¢ erizdof ur an- 3- yl met hyl ) - 3- hydr oxy- bi phen
yl- 2- (4'-Dibenzofuran-4-yl-biphenyl-4-ylmethylsulfanyl) -3-
methyl-butyric acid;

[tert-Butoxycarbonyl- (4'-dibenzofuran-4-yl-biphenyl-4-
ylmethyl) -amino] -acetic acid;

3-{[(4'-dibenzo[b, d] furan-4-ylbiphenyl-4-
y1l)methyl] thio}propanoic acid;

4-[4'-(2-benzylbenzofuran-3-yl)biphen-4-yl]-4-oxobutyric
acid;

3-(4'-dibenzofuran-4-yl-biphen-4-ylmethylsulfanyl) -
propanoic acid;

3-(4'-dibenzofuran-4-yl-biphen-4-ylmethylsulfanyl) -2-
methylpropanoic acid;

3- (4’ -dibenzofuran-4-yl-biphen-4-ylmethylsulfanyl) -2, 2-
dimethylpropanoic acid;

2- (4’ -dibenzofuran-4-yl-biphen-4-ylmethylsulfanyl) -3-

methylbutanoic acid;
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4-yl]-mal onam ¢ aci d;

[4'-(2-Benzyl - benzof uran- 3-yl)-3-fl uoro- bi phenyl -
weubdimayi7am no] - aceti ¢ aci d; PCT/USZOO4/013701

{[4' -(2-Benzyl - benzof uran- 3-yl)-3-fl uoro- bi phenyl -

sul fonyl Bl Dy a@‘ﬂﬁﬁiﬁﬁ§ﬂL§eﬁﬁﬁﬁhréh 34y 1methyl) -
(2-Benzyl -benzofuran 3-y % - bi phenyl - nyonyl] - (3-

hiphesybetzyd ) ~xwilasfcageidc acid;
[[4tN—([f% %%B.%yhoiefnzof w%t?nybén@éma% 4agsekhonyl] - (

| uor onet hyl - benzyl ) -am no] -acetic aci d;
k{l{@lllen@ Berkyingen2st gr afiB: yl ) - bi phenyl - 4- sul fonyl]-(

%ﬁl (aeBayl - Egﬂigﬂur%%egLfl@Q%Hyl hydroxy-biphenyl-
Benzyl - benzof uran- 3-yl ) - bi phenyl - sulfonylﬁ)
43Ylﬂl mel@n@mﬁcy-dam no] - acetic acid;

[[4 42 %e@éxkﬁge%@:gée £a 133y iybipf‘ﬂw _%15%59@;/111 (

- trifluorone amno]-acetlc acid
SZLI[fmylémllBe‘ﬂn—z%ﬂetb@nzgfldr an- 3-yl ) - bi phenyl - 4- sul fonyl ]

(3 11411 4onanEl Vb e RS b 3, P15 A TR b BRBRPROL S
eﬁ}l{fmyllzmadm%arti@wﬁoﬁge’ahc 3l bi phenyl - 4- sul f onyl |

[(4 glbglngo%u iwén%e%&)éhen;l?i4 Wﬁ) %‘&hgonyl]_@_

itirtirfol-benepnkl tantidvdnagkriankeiod - aceti ¢ aC| d

Z(E%[ 4|"1S %&Er%one#%b}sg%enzyg?‘ §n¥no]]g)i ropi*oni nggkg?{’?ﬂ ”

t(ﬁfalmemomgthfjl—beﬁzyl 4'am;Ln<1] 1actesm§he.nytiv " -sul fonyl)

(- Pl b1 - PREE e AR b 0 R REEE Bangiy -

rfed-hotk/i- blsﬂﬁybmrﬁlyio}baneyhgc acmlch,o] acet| c acid; and
(4 PR ol LAl Ao G e o
ﬁ:i(EHrUSBaQé}{fD)l%ZﬁhthceAlcommmd of the f or nmul a:
[[4'-(2-Benzyl-benzofuran-3-yl)-biphenyl-4-sulfonyl] - (3-
trifluoromethyl-benzyl)-amino] -acetic acid;
2-[[4'-(2-Benzyl-benzofuran-3-yl) -biphenyl-4-sulfonyl] - (3-
trifluoromethyl-benzyl) -amino] -4-methyl-pentanoic acid;
2-[[4'-(2-Benzyl-benzofuran-3-yl) -biphenyl-4-sulfonyl] - (3-
trifluoromethyl-benzyl) -amino] -butyric acid;
[(4'-Dibenzofuran-4-yl-biphenyl-4-sulfonyl) - (3~
trifluoromethyl-benzyl) ~amino] -acetic acid;
2-[[4'-(2-Benzyl-benzofuran-3-yl) -biphenyl-4-sulfonyl] - (3~
trifluoromethyl-benzyl) -aminol -propionic acid;
[ (2-Phenoxy-[1,1';4',1'"']terphenyl-4'"'-sulfonyl) - (3-
trifluoromethyl-benzyl) -amino] -acetic acid;
[(4-Propyl-[1,1';4',1''lterphenyl-4''-sulfonyl) - (3-
trifluoromethyl-benzyl) -amino] ~acetic acid; and
[(4'-Dibenzofuran-4-yl-biphenyl-4-sulfonyl) - (3-fluoro-

benzyl) -~amino] -acetic acid.
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R30 RRO R2~ rl - RL L3 ~IL2 wherein 5 each R30
i ndependently represents hydroxy, am no, hal ogen,
wQ2e@d99iabkyl , Cl-C6 al koxy, CF3, am no, or nDROT/US200d013701
(Cl- C6)al kylam no; L3 is absent, a bond, - (Cl-C4)
al kyl-G, -O (C1-A4) alkyl, - (C1-c4) alkyl -,
-al kenyl -, or -phenyl-; 10 L5 is a bond, -O (Cl-C6)
471al k¥ compopfl- gk)the KiArm@la:-C (O) N (R9) - (Cl- C4)

al kyl -, -N(R9) C(0) - (c1Fp4) 2Ry g o (Cl-C4) al kyl -
(O N(R9) - (Cl-C4) a'/ﬂ 1-CA)om] kyl -MR9) C
(0) - (Cl-c4) alkyl-¢ - ~&6) alkyl-, -
(Cl-c4) al kyl - N( \Lg/ =C4) 4l kyl ~o - SO2N(R9) -,
-S02N(R9) - (Cl-C4) alkyl-, -N(R9)S02-(Cl 15 C4)
whetdgiin | - N(RO) S02-, - (Cl-C4) alkyl-, -N (R9) C (O

ea(ch ‘RCS @nﬁe&ﬁ&e%%&a&%ﬁs nft%;/ l}@ﬁlzﬁ%ﬂ S%{.(r%d' ’_ha rog'en, Ci-Cg
al k)ﬂlkYér, EETstlalkO}Ys s, pheapd, dnduedriori oyl di (Cr-

ben dolyl, 20 di benzof uranyl,
-beﬁ:%ofg yé ld(%1 ) aI kyl - phenyl, - |ndoI yl -

L €&- @?aﬂlkyla gyl - (G- %énihifllfgﬂyl-o-(&]l Ch)alddiy| ~ (C1-Cq)

oot iy SRR K GPPRRIALST ST 570 S oroups

Lt hat aabendnd@emeﬁt)layll«:azllkoxydafmmyllkyc-lgm A (OYIN(Rs) - (Cy-

Cé'a%a“-‘%%en R R T B ndar Ty S

al kyd (O) pHaayt (T.CC1)CEHA1katlkyl - (CGZC4036aakkhFN)ng, CCD) S6C1-Cy)

SLEGHEAorN PRI oy G811 KRR D e e

suballklyat-ed BOINYRD) - 2, @szRsn- g1'1eap)s d1atl -ar eN3Bs) SO;- (C;y -

Indecpﬁf—g}%n (gﬁl ?gg%;u'kyﬁgll\f:il '1&%5"34@@9?%@&;\'0_%(0)-

al kylc:-aal @é.lldy)ll-, o8- kel -aa) kanldygl-a,nd:r— 1X8.-Cs) alkyl-S-(C;-
Cs) alkyl-;

R, is H, C1-Cs alkyl, or benzyl;

Q is H, phenyl, indolizinyl, benzofuranyl, indolvyl,
dibenzofuranyl, -benzothienyl- (C;-C;)alkyl-phenyl, -
indolyl- (Cy-Cs)alkyl-phenyl, or benzofuranyl-(C;-C,)alkyl-
phenyl, wherein the cyclic portion of each is optionally
substituted with 1, 2, 3, 4, or 5 groups that are
independently alkoxycarbonyl, C;-Cs alkyl, C;-Cs alkoxy,
halogen, haloalkyl, haloalkoxy, NRgR,;, or phenyl

R¢ and R; are independently H, C;-Cs alkyl, phenyl (C;-Cg¢)alkyl,
C;-Cs alkanoyl, C;-C¢ alkoxycarbonyl, phenyl (C;-

Ce¢) alkoxycarbonyl, or -S0.,-aryl, wherein each phenyl is
optionally substituted with 1, 2, 3, or 4 groups that are
independently halogen, C;-C, alkyl, C;-C; alkoxy, NO,, OH,
NH,, NH(C;-Cg¢lalkyl, N(Cy-C¢)alkyl(Ci-Ce¢)alkyl, haloalkyl
or haloalkoxy; and
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SUBSTI TUTE SHEET (RULE 26) WO 2004/099170
PCT/ US2004/ 013701 L2 is a bond or -C (O NR10-, -N
wWORM@)09gd70O0) -, - (Cl-C4) alkyl N (RL0) C (O PCTAS20®)N13701
N (R10) - (C1 C4) alkyl-, -N(R10O) O (O - (CL ¢4)
| kyl - al kyl - C» N
Lzafﬁy? borbq “((%é ) PRy 4 Ry Rpy) £ éﬁl\/\herécle ?Pd‘éfo are
i ndanemmtdw H- cm}mﬁi kyt,- cua%mp:nenw»x (Rag) C(0) - (Cs-

ar onﬁ’g#?@r‘%%rtl SG:IZO‘F‘S g‘ﬁﬁl ﬁl(gb{\’? irry mfﬁ}glf:g)t%{]}gﬂl'

Wt (- @G)aii,kycnr-o4 groups that are independently

Cl-C4 al k 1C4a|kox hal ogen, OH_ 10 NQ2, _NH2,

NH FBELesis aﬁ‘\%/lRw r’i}r(acin pengently &y GayCoa PRV .

C - C4 hal sajgsny10r - @%-%Iﬁﬁwf;l' k@H%te‘E%azAl?Pn’pBé‘ﬁ%a
accor di n% to claim41l, wherein L3 is a bond Cl-

al kyl - O Whereyn (the gxpmarkg| poprion @f eagh i) O@H%a 5%

and R20 aaﬂs&&htaerdemeﬂe@?nﬁlenil Yors &l @elofdsl ERMt Hhre
phenyl (O _C6) al koxy, phen Clcmé al kyl, hal ogen,

(Cl- Cp) ArfRspendsutlyct:i ¢y & P@f aNf@y NHFloBens) OH,
al kyl', N6 +8) I@ﬁ!@éLCF)@IkQQG)@i(@lcs)‘&ﬁ%@( -télg?alkyl

phenyl group i s_optiona O substituted wt

3, 4, orC5 Qgrbapeatingt é’rreclr%é'ﬁéﬁééhwy Cl- C5 al kyl ,
d -GC5 al koxy, hal ogen, OH, N2, Cl1-C2 hal oal kyl, or
Cl- C2 hal oal koxy. 43. A conpound according to claim

42, “dher®i FOMPIINY 3iceording ©p -Gl iyl WQEFSIIH

Ls pbsn,ylboﬂcﬂdol(I@Lwlaakp@néof urgnye, - ci )@B&M‘ : oszf
di benzof uranyl, each of whichis opti onal

sub$kl aUEEH ;i ih 1, 2, 3, 4, or 5 groups that are
R2$ @@%@9%‘& ﬁnd@bgﬁefé(&l?f}b%ectgil o llkiylphe%&g%l—

{ hal ogen, 30 hal oal kyl oal koxy,
pheﬁ:y allgaxy A RESmyd U Ad- Gxé 8dkHl nghakogsitai C4CORlklya, OH,

formyle; aikbk@, wo,, NH., NH(C,-Ce)alkyl, N(Ci-Ce)alkyl (Ci-
Cs) alkyl, wherein the phenyl group is optionally
substituted with 1, 2, 3, 4, or 5 groups that are
independently C;-Cs alkyl, C;-Cs alkoxy, halogen, OH, NO,,
C1-C; haloalkyl, or C,;-C; haloalkoxy.

43. A compound according to claim 42, wherein

R:1 is H, or C;-Cs alkyl,

Q is H, phenyl, indolizinyl, benzofuranyl, indolyl, 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,
haloalkyl, haloalkoxy, NRgR;, or phenyl.

44, A compound according to claim 43 of the formula:
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SUBSTI TUTE SHEET (RULE 26) WD 2004/ 099170
PCT/ US2004/ 013701 R21 R22 QL3 / L5_CO02R} 45. A

woaoumusido according to claim44, wherein L3 i sCauseod013701

or -Cl-C4 alkyl-; and 5 L5 is a bond, -O (C1-C6)

al kyl -, - (C1-C6) alkyl-0O, R21C RO N(R9) - (d- &)

alkyl-, -N (R9)'C (O 1 al kyl-, -N(R9) - ('C
-C6) alkyl-, - (G-I J-(IB9JOR(- (Cl- C4)

al kyl -N (R9) - (C1-C4) y - S02N(R9) -, -S02N(R9)
- (C1-4) alkyl-, -N(R9) S02- (Cl C4) al kyl-, -N(R9)
S02-, - (C1-CA) alkyl-, -N (R9) C (0) -, -C(O 10

(Cl-431) & kephppund. aqc@cdemp sbkglaim gt4 . wheredn).

L?'ﬁ:}" ?gnév\%ercél)_c g.l ,4§ndA conmpound according to

s -C(O N(R9) - (Cl-C4)

Lallléyla— bon€Q2P{ F@ayca LGy L-CA) (814G alkyher ei1f RN (Bs) - (Ci-

o CjF‘t<y|-t It'(t)r[;zoﬁqé%%n%?ylé% Ccﬂk%ﬁrgﬁ(w)a”gé L

al kyallpyylf,ol—y(lc,l C@la@BylaNklgld ,pyr(Cdﬂ4) béh‘zy’rl\l(m (C1-Cq)

wher d heter Ir_ S optd @n _
subs { ed Wloglﬁ filr) %8 I\Pf’ﬁy ég Qup j?{fjt ’art(le\ll(%gfﬂéézx(Cl
mdepéraﬂ@yﬂky ON(RIAS@bkyI (@eoa adﬂdy@xy, Nh%sl)dg(@r),-,(}p(o)—

al kyly%i N%’glldg?)ﬁyﬁlcké Jalc iabeatiet {%gx Ja-spica

conmpounalagderdi ng to claim46, wherein 'Rl and R21
are both H and R22 is H, phenyl (Cl-C6) al koxy, .
benzyl, hal ogen, (Cl-C6) alkyl, 30 OH, C1-Co al koxy,
NO2, NH2, NH (Cl-C6) alkyl, or N (Cl- C6)al kyl (CI-CG)

SLths SRRt Py eiplsiy o Fhac 2117

L5 iS —C(O)N(Rg)“(CJ_ C4) alkyl- —802N Rg Cl C4) alkyl—

wherein

Rg is H, Ci-C¢ alkyl, -SOpphenyl, -C;-C¢ alkyl-furanyl, -Ci-
Cs alkyl-tetrazolyl, -C;-Cs- alkyl thienyl, -Ci-Ce-
alkyl pyrrolyl, -C;-Cs- alkyl pyridyl, benzyl,
wherein the aryl and heteroaryl groups are
optionally substituted with 1, 2, 3, or 4 groups
that are independently C;~C; alkyl, C;-C4 alkoxy,
halogen, OH, NO;, NH,;, NH(C;-C¢)alkyl, N(Ci-

Ce) alkyl (Cy- Cs)alkyl C1-C4 haloalkyl, or C;-C4

haloalkoxy.

47. A compound according to claim 46, wherein

R; and R,; are both H; and

Ryz; 18 H, phenyl (C;-Cs)alkoxy, benzyl, halogen, (Ci-Cg)alkyl,
OH, C:1-C¢ alkoxy, NO,, NH,, NH(C;-Cg)alkyl, or N(C;-
Cs)alkyl (C1-Cs) alkyl, wherein the phenyl group is
optionally substituted with 1, 2, 3, 4, or 5 groups that
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WD 2004/ 099170 PCT/ US2004/013701 are independently

ad-C6 al kyl, Ci1-C6 al koxy, halogen, OH N2, Cl-C2
woab@abkyh, or Cl- C2 hal oal koxy. 48. A conpoun@CT/US2004/013701

according to claimd47, wherein 5 RO is H, Cl-C6 al kyl,

- S2phenithdepdtbictt 1al Ry C,f allany| Cl Cl- zﬂ4<oxy, halogen, OH,

o ot e aeolilyag Ot alid LN O Al

the aromatic portion of each is optlonally

substjtuted with .1 roups_that are
i nde%)%nd&tq‘%?‘p@un@acé?%f?lnglﬁocfgfﬁma‘f“T('oﬁ}“erl’?&%gen
5 ROH,s INC2 ) N2 ,aleu(C:Ls@@heangyl ClNC(A@ﬂ_lkyﬁﬁ)Eugbej_ —dcl Ca
.conmpound accor |ng
Lo cFaP FRE R o s HUCE. CELAMRYL - or Choryh
wher gy rrqarany |- cgr oup a&ﬁyi%}@ﬁﬂdﬂnab&ybéﬂwij tu et 1w ﬁ:he
1, 2, 3, or 4 groups that are |ndependently a-ca
al ky?rontatlézmmzaszg} ohft¥gers ERFiReERlY st igpted with
(A -£6)2 alkylor W §EdusH)ralkghe( Qﬂd@én&éﬂ%y’ k3, 20ky1,
OCF3 . 20 50. A compound according to claim47,
10 wher®iFs RLFYOH, hadegpRenyi, NQgi- Bz a M Ry/Catm adyl, N(Co-
- Cl- @aah{F, ylic, - d&hiﬁﬂ)' WE,, - &d-&&, .al kyl . thienyl,
-G -C4- alkyl pyrrolyl, -Cl-C4- aIkyI pyridyl,
wherein the aryl and heteroaryl groups are optionally
subsid t utedotpbind, adeo3ii *1%" t@ c28i @ PEpSHhatinar e
i ndependent |y C1-C4 al kyl, "C1-C4 al koxy, hal ogen, OH,
RNGE HNHE: - MHALEYL CB9T dpeiAY] - NWheTe 88 ) pledkgll grewp is
15 C6) abky] ond3h3; 'su%rst%ged %tl‘ﬁlcogpoﬁmdoﬁc@(gr@u%% tBat are
claim 47, whérein H Ci-C6 . enzyl,
' wher éﬁlﬁemﬂg’r é‘»u’pcal §~1k?0bt i@k | %fll'éfu@st ibedpeeEnwi ¢ NO:,

1, 21\|H &1:‘4 @skglig§l}i]hl@ ClaEEe) alﬁﬁﬁgnég%ﬁbj%ac% or

al kyl, al ogen;
(C1- %5«3 aI kyl, N (Cl Co6) aI kyI (C1-C6) al kyl, CF3, or
OCF3 . -118

20 50. A compound according to claim 47, wherein

Ry is H, -SOzphenyl, -C:-Cs; alkyl-furanyl, -Ci;-C, alkyl- -
tetrazolyl, -C;-C4s- alkyl thienyl, -C;-Cs- alkyl pyrrolyl,
-Cy-Cs- alkyl pyridyl, wherein the aryl and heteroaryl
groups are optionally substituted with 1, 2, 3, or 4-

25 groups that are independently C;-C, alkyl, C;-C; alkoxy,

halogen, OH, NOz, NH,, NH(C;-Cs)alkyl, N(Cy-Cg)alkyl (Ci-

Cs)alkyl, CF;, or OCFj;.

51. A compound according to claim 47, wherein

300 Ry is H, C;-C¢ alkyl, or benzyl, wherein phenyl group is
optionally substituted with 1, 2, 3, or 4 groups that are
independently C;-C, alkyl, C;-Cs alkoxy, halogen, OH, NO,,
N.I—Iz,‘ NH (C1-Cglalkyl, N(Ci-Ce)alkyl (Ci-Cg)alkyl, CF;, or
OCF5. ‘

-118-



10

15

20

25

30

WO 2004/ 099170 PCT/ US2004/013701 52. A conpound
according to claim45 wherein RL and R21 are - both H;

wanw4Ra270s H, phenyl (Cl1-C6) al koxy, benzyl, Raragewdt/ 013701

(C1-C6) alkyl, 5 OH Cl1-C6 al koxy, NO2, NH2, NH
(C1-C6) alkyl, or N (Cl- C6)al kyl (Cl-C6) alkyl,
wherein the phenyl group.is optionall substltuted
wit P, 2 cgmpguidacrqpdigds tehataimde WRgshéRdent |y

rRCEAD re kWle. bEAN GB; alkoxy, hal ogen, OH, NOQ CF3 or
OCF3. 10 53. A conpound of the fornula:

R1251808R Phether En hceﬁeellkéiﬂf eskRRE o1 h@éO&FRyl Clcfﬁ t%lkyl

al koyy, dakogeno-Ral gal kKwu,, B (Halophkexy,; JRIni(8,-
nethgli(gt J Ox@éégr% egi (%chﬁéphenyl (C1- C6)

al kos), alﬂféﬂi(}i Cshal bigen wf(ecr,falee)thm RFaY1 Gouer ies.

al koéé%tl&'gzlly’\"é%bs&k&gd %)thahkyb, or N (2ls g8habkythat
(Cl-Co) al kyl", wherein the f group is 20

opt i ahal Indenghsent by eeh Wit HLKY ,2 01306 @1k@?<Y5 grbepzn, OH,
thatNOar%Flnq§pqﬁgently Cl- C6 al kyl, Cl-C6 al koxy,

hal ogen OH NOZ, “Cl-C2 hal.oal kyl , or Cl-C2

haloalkoxy and L5 is -S02N (R9) - (Cl1l-C2) alkyl -

wher g, R9 A%omgg)ul% ol Ryhi,fyl or benzyl, wher ei n
the 25 aromatic portion is optionally substltuted W th

1 or 2 groups that are independeftly Cl-C4 al kyl,
Cl-C4 al koxy, hal ogey, NH2, (g? (C1- C6)
alkyl, N (Cl- Cokafky @i@ . SR C1- 4

hal oal kyl . 30 54. "A conpound according to claim1l, of
whereiha: -119 WO 2004/ 099170 PCT/ US2004/ 013701

Ry represents C;-Cs alkyl, C;-Cs alkoxy, halogen, haloalkyl,
haloalkoxy;
R; is methyl, ethyl, or hydrogen;
Rs; i1s H, phenyl (C;-Cg)alkoxy, benzyl, halogen, (C1-Cg) alkyl,
OH, C;-Cs alkoxy, NO,, NH,, NH(C;-C¢)alkyl, or N(Ci-
Cg) alkyl (Cy-C¢)alkyl, wherein the phenyl group is
optionally substituted with 1, 2, 3, 4, or 5 groups that
are independently C;-Cg alkyl, C;-Ce¢ alkoxy, halogen, OH,
NO;, C;-C; haloalkyl, or C;-C; halocalkoxy; and
Is is -SO3N(Rg) - (C1-C3) alkyl- where
Re 18 -C;-Cs- alkyl pyridyl or benzyl, wherein the
aromatic portion is optionally substituted with 1 ox
2 groups that are independently C;-Cs alkyl, C;-Cs
alkoxy, halogen, OH, NO,, NHp, NH(C:-Cg)alkyl, N(Ci-
Ce)alkyl (C1-Cg)alkyl, or C;-C, haloalkyl.

54. A compound according to claim 1, of formula:
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z Q L3 AL2 RR1I OR R0\ L5i0o RR3 R22 55. A
conpound according to claim54 selected fromthe group

WOoQnmei99i70g of : PCT/US2004/013701

N-[4' - (2-Butyl - benzof uran- 3-yl met hyl ) - 4- ( 3- phenyl -
pr opoxy) - bi phenyl - 3-yl - oxal am ¢ aci d;

N-[ 4- Benzyl oxy-4' -4 2- bty - benzof ur an- 3-yl net hyl)
bi phenyl - 3-yl ] - mal bss @ d; and
N-[4' - (2-Butyl - benzof uran>3- vyl et hyl ) - 4- hydr oxy- bi phen

yl- 3-yl']-mal onam c acid. 56/ 2The dise of a conmpound

or salt according to cla L Lhe ‘manuf acture of a
nmedi cament. 57. The use cff rrpéu or salt
according to claim1 for , t hR,;manuf acture of a

medi canment for use in the treatnment or ° prevention of
syndronme X, obesity, diabetes, inmunol ogical disease,
55bI eedlcrc]> pg{lrslgrgcecgosr 1r%1dg/ %[) g Q&?r&l sez_Lected from the group
congigting of:
N-[4'- (2-Butyl-benzofuran-3-ylmethyl) -4- (3-phenyl-
propoxy) -biphenyl-3-yl] -oxalamic acid;
N- [4-Benzyloxy-4'- (2-butyl-benzofuran-3-ylmethyl) -
biphenyl-3-yl] -malonamic acid; and
N-[4'-(2-Butyl-benzofuran-3-ylmethyl) -4-hydroxy-biphenyl-

3-yl] -malonamic acid.

56. The use of a compound or salt according to claim 1 for

the manufacture of a medicament.

57. The use of a compound or salt according to claim 1 for
the manufacture of a medicament for use in the treatment or
prevention of syndrome X, obesity, diabetes, immunological

disease, bleeding disorders and/or cancer.
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