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WD 2004/ 099168 PCT/ US2004/ 011371 Substi tuted
carboxylic aci ds BACKGROUND OF THE | NVENTI ON Fi el d of

wo bsbsoaenti on 5 The i nvention rel ates to subspi¢t/usm®md4/011371

carboxylic aci ds susktiButedspesbéirnid Yadi@dssuch

conmpounds that are useful in the treatnent of

di abetes. More specifically, it relates to such

conpounds that argaeapabllo air ity BitzERgzdliot ei n
Lyrosine phosphatase IB(PTP-1B), whiCch 1S a negative
Figdd REcEPBF IRRNYIEN nsul i n signal i ng pat hway, and

| MPr @yes i hisnht i dh SRNSItkkV b YsubdBSGitieRt £aPbeky i€ acids and
Rel ated Art Protein tyrosine phosphatases are a | ar

oA ﬁPeSFfl??%ﬁéﬁéhﬁﬁﬁﬁecamp??ﬂq%uﬁgqtuPé? éﬁ??ﬁ%é”%ﬂéﬁ
deRhaeRRObY | @ &ed SURSLE LSS AQI1M§0 he fe VAL such
of regul atory processes (Fischer et a 1991, Science
FypoRpEs 4083t ¢#QnQ§H$bﬂ?r@§|%Rhlﬁﬂﬁi§§h§F8§@lﬂEFYroslne
diiEEBnh Bl sk S 8N BRAnesi Mihely RO KddakhaeelbyhBltor of the
protein, which is present in abundant anounts in
WELé0s S heRahing iRsdiwsy( CRaE bEmTeeSelnghlin1ggpitivity.
Proc. Natl.-Acad. Sci. USA 20 86:5252-5256; Col dstein,
1993 Receptor 3 1- 15) Detern1n|ng whi ch proteins

s s R ) been of consi derable

|nte u e I

L eS8t e el 8 %S?@%E%%?%I%L% BFRar oy Y o
tingsgmepbrané t er rigdaprel l\dé@al etrymnresa@beph@@pwghwl@ﬁe
squsttt}stéé dopm g TR § Garees, ase'r\é%:lgﬁoﬂ/ phEcesses

Insulin receptor tyrosine :
@hespror 9t arks tIPdlvabiroesce ndad i491rd0épt oProseisstvalosine
e s, t, sRr Opagat [

R P ATt rer Younetcam 1o auth rcaract 78 BIokldMcertutar

anﬂe@ghcuhld@fisunnﬁse3© Seetlyuratardgl amot9e8, il wbetces human

té_?s ll%ég &lg%?% nn%ea%l )é )a§t Ud tEJ]:% rekg{:!ﬂ’?@%@ %fc1. USsA
=k an |nsuI|n rece invitro eely

&ﬁoﬁ§52u§2@@,esqﬂdﬁumlhhom@95}tReneﬂhema@eléiim) fusi on

pr ot P I at._had. a pai nt on i

PTP- ?@ge J’ J%l %nﬁrogeiﬁ?iﬁﬁf ﬁucgka?y?lca I%iBElB has

Haeacbﬁve¢n$ideréhka ant@Eeptotha1smhstabte ¥lioi dh richst @roused

%%g%FB%ZS%h? s%gpgpghea§ns ‘%QQé§%%816$ The binding of

insulin to its receptor results in autophosphorylation of the

domain. This causes activation of the insulin receptor tyrosine
kinase, which phosphorylates the various insulin receptor
substrate (IRS) proteins that propagate the insulin signaling
event further downstream to mediate insulin's various biological
effects.

Seely et al., 1996, Diabetes 45:1379-1385 ("Seely") studied
the relationship of PTP-1B and the insulin receptor in vitro.
Seely constructed a glutathione S-transferase (GST) fusion
protein of PTP-1B that had a point mutation in the PTP-1B
catalytic domain. Although catalytically inactive, this fusion

protein was able to bind to the insulin receptor, as
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denonstrated by its ability to precipitate the insulin

receptor frompurified receptor preparations and from
wobapones | | ysates derived fromcells expresBimygsioneo11371

deftikitBat 88 € Ofts éﬂﬁ&@t?ttéhpreéﬁﬁ¥iaté tﬁéoinsdiﬂﬁﬂreceptor

270: 20503- 20508 used 5 osnotic |oading to intyoduce

el PBrhéh?‘F‘a‘F?CﬁH@raﬁFFB%H?%Jsori%ta@d %5? mgeee cell lysates

depatanererl ts11sThapReasengecd itheiant h:@@é'ﬁsltdm t he
cells resulted in an increase of 42% and

resplEPpderly, 2t n L%9sul ¥n BtehulGEdd BNA: %9?1%41&9%08 rged

dRepbal basiMYSid Aht3oqukt NBEE- 18F etk ¥1 1 £ 08¢l ddt ibodies into
rece t or aut ophosphorylation and 10 insulin receptor

Fat ebara §mssidee LphoShHRo? 54 LRGN OheFBS %Wé%?ye&n the
c%ﬁsa@@sal Ped ooy @8BEELENEL Y, 4d9n She 3Rt p@s%étq%qg., in

|'s. The anti body-1oaded cells al so showed a 57%
Jirwelrléasétmul#trﬁ%lqm syPRpe et e ohesrhprbidptsitol 3

1KiA83ea8ei L Vi Y NALE rBXO9ENOUR RERbEERCSYDSLIA 8%
1%1 Kenﬁedy et}; al ., 12:599r Sci ence 28%>FB 542’%;5481 showed

imeail inpFEE SRR yHUSSITAG L BhbspHeRise PRPsPBor¥lation were

iNRgabkyg segulai o OfoolEiheréﬁ%gtlleei'ygn?l‘h' Pide RAIMRYY -1 0aded
indicating that inhibitors of this énzyne are

asdaef-i ehal anpihaty tleadefenel bt aiFse shogpdbet €5 inghiegse in
;&;%%%SSEPmuI‘éféE&/%n%u%geEécé&cﬁ” ALY RLOLSES, Idward

insulitn 20 signal transduction rather than a
esmg@@pusapem%tswbﬁtrhéeansul in receptor itself. (J.

M a Y, e nr ). j | S
Vit (KA and © R Fre abrbel g G R CABg) ) Coved that

p@e#tleghatyn@%mummﬁtaﬁgulPTl?rereQSStaaneeathvmmﬁgulator of

nsuli oo ( i ]
2 0y e TRty A g S el oo
tsl're'ﬁsiepizymeyammedldfavéals'ewetr@ ta:@aamEagesf olxgre 2 diabetes,

“;\ﬂ%% EggQQ{ therapy 9L N US1NG o %EL?{)&{&G&% in_insulin
I'eViaté rnsulln resistance st ead
sa@mrpénSaaescmycumr gashay thsula stegectetrabnde fémmr efnorthsa

inhihbitors of PTP-1B_.are_usef I, cont.ro li 30 ar
J"trs(lelz%tm reci'ey%toﬁ ld_’ agcgt ezJ |S§r?1 :Blerflc%vfyhgevgltco(gagrvey’ ¥
Hewlrgr, aRceBralkbn,i 1$.i Mptokaihgandisul Rn Eeesdémbﬁaxtgy, i R.

nts. | eed t hereof The co ounds a al so
QR o P OG5 EPSRone (41 iy rner i i i non-
m%sduldhedeple&&stes(i‘y@ecmlasdiet1®tterseat(mntJofMem.ncﬁr- Suppl.

Q?ur%dfggnFrfudrug %hsga§§3rgggétﬂgguhlg sen§1t1v1ty would have
several advantages over traditional therapy of NIDDM using
sulfonylureas, which do not alleviate insulin resistance but
instead compensate by increasing insulin secretion.

Therefore, inhibitors of PTP-1B are useful in controlling
or treating Type 2 diabetes, in improving glucose tolerance, and
in improving insulin sensitivity in patients in need thereof.
The compounds are also useful in treating or controlling other
PTP-1B mediated diseases, such as the treatment of cancer,

neurodegenerative diseases and the like.
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WD 2004/ 099168 PCT/ US2004/ 011371 SUMVARY OF THE
I NVENTION I n a broad aspect, the invention enconpasses

wo b@4oompounds of formula (1) shown bel ow, PCT/US2004/011371

phar maceuti cal conpositions 5 containing the conpounds

and met hods enpl oyi ng such conpounds or___conpositions
in the treatnent of%—ggﬁﬁwt, t he
i nvenhi anbea@@rmﬂﬁ@ﬂﬁ @a%owélﬁts et 1clb‘61 cdhebfybasés 620 dSbounds
O%Jroﬁﬁ‘t‘éat fEhl %P“ﬁ’c EEFCHDb| Bh%’é‘?at%e‘{tﬁg)FéoFom%%the%‘?Ps
dentRinlng2thd, céipAind8l aha8 hbtﬂadéjém@lbYHng such compounds or
henyl, £C1 Co)al kyl, or C3-C6 alkenyl; R2 is phenyl,

Ftieascfy dikreactens of idiaberegel- ca) al kyl - 15

C (OrNH3Ae- aéﬁgcﬂ?”thﬂ Kykreft { &) N (ebaClrsabédbounds of

Cl-c4) alkyl- C (ONCL-C4) alkyl (Ci-c4) al kyl, -
ff ETVER) Tal kyl -S (O b- (Cl-C4) al kyl, (Cl-cC4)
hydroxyal kyl, - (Cl1-C4) al ks, et erocyg oal kyl,
wherein the hetero b gakk g{ o0up optlonally
fused to a phenyl rin i o286,
het er ocycl oal kyl porti of; henylRzportion, or both

are optionally subst i t ut ed’*m th2za total of 1, 2, 3,
or 4 groups that are independently hal ogen, Cl-C4

al kyl, Cl-C4 al koxy, -SQ2-(CI-C4) al kyl, hal oal kyl,
apd phkvabkexyicalier gicoebtabl®, salltsorthgress, RAGyre

an 3 are independently selected fromH,
rlaQEL)Z/SI aOI kgx;\? a?yl eﬁ %yl hal ogen, al kyl, hal oal kyl, OH,

Ral kexy, mﬁ NH2y L NiehEny 06F aiCkya 1 kN ClorOBat Ry lajl keny1 ;

%C% gé%fhy ﬂh)englil_g-yd;’)(%&)cél Eé%]ikgﬁ) alkyls 3 ¥ xy1-

N( C1-CO9) ailky |~ @hyCy) -al\llHSCDECa@yNH(ClNCD]aEQd -(C1-C4) alkyl-

Aol B B0 OPLEI B, DB Y G940, LGRLL AR,
alkyl, (Ci-C4) hydroxyalkyl -(C1-C4) alkyl-
heterocycloalkyl, wherein the heterocycloalkyl group is
optionally fused to a phenyl ring and wherein the
heterocycloalkyl portion, the phenyl portion, or both are
optionally substituted with a total of 1, 2, 3, or 4 groups
that are independently halogen, C;-C; alkyl, C;-C; alkoxy,
-S50;~(C1-Cy4) alkyl, haloalkyl, or haloalkoxy;
wherein b is 0, 1, or 2;

Rao, Rz1, Ry, and Rp3; are independently selected from H,
arylalkoxy, arylalkyl, halogen, alkyl, haloalkyl, OH,
alkoxy, NO;, NH;, NH(C;-Cg)alkyl, N(C;-Csalkyl) (C1-Cealkyl),
NH-aryl, NHC(O)-(C;-C4) alkyl-aryl, N(C;-C; alkyl)C{O)-(C;-
Cs)alkyl-aryl, N(Ci-C4)alkyl-aryl, -NHSO,-aryl, -N(C;-
Csalkyl)SOzaryl, wherein the aryl group is optionally
substituted with 1, 2, 3, or 4 groups that are
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-3 WD 2004/ 099168 PCT/ US2004/ 011371 i ndependently
Cl-C6 al kyl, Ci1-C6 al koxy, hal ogen, OH NO2,

whadoambdays , hal oal koxy; L is -SO2NH, -SO2N( ClpCHYS2004/011371
alokylmdepélhmtly -ANCEL @al kyla%oailéoﬁyd haﬁl(da)dk lidH—, OH; QNO,,

- -(C1- a -, 5

(()01 pa 1‘@1 %%alkOXNH (g(l-)CG(aI kyl g-ON):/, or
Iy N(sCLsﬁléh\mal lqgo)gmcl\m:gramﬁmhaMgbZ%omdlsc4ha1ky1)sog-, 0,
optio substitute t en erein the
pﬁeny‘lca(og%gpti oﬁtw %uS‘l\fta} éd aﬁb’("h 1C(9) -8C17Gu) yalkyl-,
gr oups(ch hey) au&yﬂndeopnﬂemwy CleCaabkyyl) @-6 or -N(C;-Cq
al kox hal ogen, NO2, _hal oal k&/l ,.or 10 ,
hal o W%y,‘ ' L‘gh?EeJaP Bi5d 2L &K S eFT OUR (161 SBAFQPRYLY (Rubstituted
- 0- (GhtBApakkyl , wH1@4 kheabKthyl 1§(c>@)t10na@ip) Nibstituted
or -C(ONCl-C4 alkyl)-; the A-ring is aryl selected
f r om"Ek ér ofip %or%‘l’s”’( 95 GUBF Hﬁ%‘hﬁre iRdsReRgerahyg C1-Ce

fluoramyh, or-diehekeryylhaleaeh, ObuWNG) hS1481kyl, or
optlonallﬁ substituted with 1, 2, or 3 groups that are

i ndep@t@8AKkPYY hal ogen, Cl-C4 al kyl, Cl-C4 al koxy,

1611 64a hadDaldbglent Cl=- G4, 1aq) Qakkioas,, N@Z,(Cl\“d%,)alkyl —(C1-C4)
NH( C1- Cﬁialkyl N(C1 CB& al ky C1 C6) al kyl ; H

aryl 2lk¥ter oz ()~ - hEHE) IéTyIO%IWIO NAgryfe ﬁéké}barw

e aryhnG( O - @9_‘3)/1 scAl¥helClr G K Wrbugr ¥13nsa.st1|ng of phenyl,

heteroaryl - (CL-C4 al kyl)-aryl, -heteroaryl-ary
wher SRRNER¥L apyd GraRsTIVe - aoT phetRioaydphehgh, Obruhich is

fl uorgivbna@aghs @fs it &1 0Rt1 onal Iyt 3sybstblubett are
W th 2, 3, or 4 groups that are independently

Cl- Cénslergndentlis haliegepeaf bohy LGl - B-95 alhaswy, C1-Ca
hal oql%rioahﬁwal i%dcu hal QaRY s N E%z,olﬁH g&‘;e@?gL lkyl N(Cy-

wherein are i ndependently
aryl C(GCPU@@ %rf@y)lalkyél ikanoyl , ar yI aI kanoyl

iK0XY CALDPN e t e o) Al KOKYE &qg,»a'_, lkyl, -aryl-h 1,
qe:eteroary carbeotneyl alSi’keteroar@llt i aryl-heteroary
het ersEyct 6 ka)méar eyt C}G@O}le ~a@yQ) NH(ECQroaryl (C1-Cq

C6) al.k bf. &v%lo) Mt€lo ;?/l aé%% (LS8N @ﬂlgya;(}/ lgﬁroup is a

- S02- ar erein the cyclic groups are optil
subsphtauvbd nagitthhyl, 2r 8luerenylgr eapbd thavhigle is optlonally

inde@ﬁﬂQ@fEﬁ@bd with 1, 2, 3, or 4 groups that are

independently C;-C¢ alkyl, C;-C; alkoxycarbonyl, C;-Cg

alkoxy, halogen, haloalkyl, haloalkoxy, NR¢R,;, or phenyl;

wherein

Rs and R, are independently H, C;-C¢ alkyl, aryl(Ci-Cs)alkyl,
alkanoyl, arylalkanoyl, alkoxycarbonyl,
arylalkoxycarbonyl, heterocarylcarbonyl, heterocaryl,
heterocycloalkylcarbonyl, -C(O)NH,, -C(O)NH(C;-
Ce)alkyl, -C(O)N(C1-Cg)alkyl(C;-Ce)alkyl, or -SO,-aryl,
wherein the cyclic groups are optionally substituted
with 1, 2, 3, or 4 groups that are independently
halogen, C;-C4 alkyl, C;-C4 alkoxy, NO,, OH, NH,, NH(Ci-

—4-
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hal ogen, Cl1-C4 al kyl, Cl1-C4 al koxy, NO2, OH, NH2,
NH(Cl- -4 WD 2004/ 099168 PCT/ US2004/ 011371 C6) al kyl ,

woe@ioeayal kyl (Cl- C6) al kyl, hal oal kyl or hal opdRO%3004/011371

Conpoundscgfafi@innuiac] - atkyD(ETE; 1Bk Ar,ethanabh ¥yt hed

5 interacgifn results in inhibition of the enzyne. The

i nvent i on"aFRd N udes internediates that are useful

i n maki ng the conpounds of the invention. The

i nvention also provides pharnaceutical conpositiaons
conpPEPRYNGS 86??81‘?3rf§€1ntd 5f Formf -a Prﬁﬁﬁr‘%ﬁly that
Irgestcenen ddsahar Facerigaliby a€ceqd aklzgnearri er,

sol vent, .adjuvant or diluent. The invention further
provF@@s1@@?ﬁ669noﬁlﬁPe&PFﬁbdﬂ$séﬁ%%?m?qﬁ%¥ﬁiﬂqnﬁﬁ 4uf useful

NeedkehgSHRE ESRBURRL o£CORP iSfdiE @G ni stering a
conpound or pharnaceutically acceptable salt of o
for i8] EOVERtIY 215RaPRAYEEET RIS ERbncomPositions

EAIPR1Is$hBYa ac SRS G0k a8l £ HornfQMt! Bné- at Meast one
anot her aspect, the invention provides a nethod for

BHATBCErhgcpt BY 19T aRfAE4Pne* PRRiph £CaYENEonPRi Taf ©oF
&drichi-stering a therapeutically effective anount of a

conmpound of formula I. 20 In another aspect, the '
i nveAbPoAnpeRvi e ur therhBECY Hies MeeRePRgo et edbting disease

il sordetent el Ratedd @ BaLhI PrdASISHANEBmPEising administering
hypergl ycem a, conprising adm nistering a
g iferepenti enl Pharnscesstreelumnarrtebls eahporhdfgmula I, or

af %@fﬁﬁc&uti@@l iJBﬁg{% ii@@oﬁl é&nﬂi%\&in@eé EBS Htf?rgc} Q‘Ir &alt of

conpound or salt according to fornula t he
frgavflacture of a nedicanent. The invention al so

provirdes, seh Do ds Q- cpr %H@rmxger{ﬁ%n‘?%%‘wagé 2fndifa for

i nvention and the internedi ates used in those

irdtilpa 4 ng Theo feive rivires Lok sehpsrvitges mempotsirnddministering
iLj [ [ ther f Ty

SIRIBHLON0 L) onHoERUD SRULY 1S RBKBITIEE Sl =

pr ovildesnp e | adegts ghd pheentdceuproaidesnposdtticghgor

oLl A BN S o M AR T, Wi dnce o
hyperglycemia, comprising administering a therapeutically
effective amount of a compound of formula I.

The invention also provides the use of a compound or salt
according to formula I for the manufacture of a medicament.

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

The invention also provides methods and compositions for
combination therapy of Type I and Type II diabetes. In these
embodiments, the invention provides formulations and
pharmaceutical compositions, as well as methods for treating
Type I and Type II diabetes with the PTPase inhibitors of
formula I plus additional compounds and medicaments as disclosed

in more detail below. In these embodiments, the methods of the
-5-



formula | plus additional conmpounds and nedi canents as

di sclosed 35 in nore detail below. In these
wepdaddsmenit s, the nmethods of the -5 WO 2004/ 0BC1/682004/011371

iPGEhES20 0440 1d@dr i Sen¢eBh 08N € ake (HRAR! f6e tyeat edid Type II

45%;ods for Tngf | _and Type.l] diabhetes where the

2$ESi WRPHT t'01S FOF2F6r MiPEP1t W% Folfraratadt g foymuiated

witer apedtigpdiltyr&f1f1eckir¥ ec aifsl fmdints aiftdsaddi dddindlonal

conmpounds and nedi canents. _In alternative quodinents,

EEPERH et it Bf-St hel P VTt 6 1 6r YRS i

thepenkht @b ahed £ o €Ml kieeREidMifd atben1odnd hBpe 11

j.nventive PTPase jnhibitors of fornula | as discl osed

HEPELRS cOARBRT TRy N SEF AR PAfdoFSey 18V eRbYet HebFafet h

ihHiBeE3ReULE CRd Inref freaki ¥ esc BoBuNtheet i fak&n S6iei ddrangl,

conpounds and nedi canents. -6 WO 2004/ 099168 )

PERAG3DOOUF B 1997 L OISERAF | ED-bESERprPeNt eFa e effective

ArfSMENTHEENs & pr £fardiedat! asspOindoRAURE8 i 8imdr 1l a |

are conmpounds of fornmula I-a, wherein, 5 Rz is

phenyl , phenyl (Cl1-C4) al kyl (such as benzyl, or

phenethyl), C1-C6 al kyl (such as nethyl, ethyl,

i sopropyl, isopropyl, or pentyl), -(Cl-C4)

al kyl -C(O) NH2, -(Cl-C4) al kyl-C(0)NH(C1- C4)al kyl,

-(C1-C4) alkyl-C(0)N(C1-CA)al kyl (C1-C4) al kyl, -(C1-

C4) alkyl-S(O-(Cl-C4) alkyl, (Cl-C4) hydroxyal kyl,

(C1-C4) 10 al kyl -phthalimdyl, -(Cl-C4)

al kyl - pi peridinyl, -(Cl-C4) alkyl-pyrrolidinyl,

-(C1-A4) al kyl -norpholinyl, wherein the phthalimdyl,

pi peridinyl, pyrrolidinyl, or norpholinyl groups are

optionally fused to a phenyl ring and wherein said

phthal i m dyl, piperidinyl, pyrrolidinyl, or 15

nmor phol i nyl groups are, the phenyl portion, or both

are optionally substituted with a total of 1, 2, 3,

or 4 groups that are independently hal ogen, Cl-C4

al kyl, C1-C4 al koxy, -S02- (Cl-C4) alkyl

(C1- A4) hal oal kyl, or (Cl-C4)hal oal koxy; wherein b is

0, 1, or 2; 20 and Qis H, pyrido[1l,2-a]indolyl,

i ndol yl, isoindolyl, indolizinyl,
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I m dazo[ 1, 2- a] pyri di ne, -phenyl-C(O) -phenyl,
- phenyl - (C1-4) al kyl - phenyl, -pyridyl-phenyl,

wo bavanenys , -fl uorenyl - pyridyl, -fluorenyl-pheeyis2004/011371

- benzof uranyl - (C1- C4) al kyI 25 phenyl,
- benzi m dazol K

(Cl-C4) al kyl 2 S Sheth

- | ndexl yslreféﬂedldala&égy |ofp|361ﬁ}yc|>undsphﬁn)florhﬁma oxaami Wompounds

% %Lt hi eny di .benzo[ b, d] furan, phenyl, or
nZ8t fi %n‘% w}l%ﬁ?ﬁrr’of which is opti onal |y

P@Ubstpﬁéﬁﬁd \ﬁdhtelﬁlyl c%c4$ aDky# Hupsst Bahzy0, as® phenethyl),
i ndependent |y Cl 06 al kyl, Cl1-C4 al koxycar bon)il Cl- Co6

al kofy‘cha?\l&éfén SHER o3 mthYHw §5hkbxyt SHESRY L/ oft SOPTOPY1L, oF
phensﬂmtym@¢r6k@ B@ myFﬂ cabempdep@d@nt WLt -0 6 (C, -
al kyl ])(/I (C1-C6 al kan oi/%,

phenyis] @154 a L?an%g)l algP’I;\LOQ;(IQW mik) aldey 1 (Ci-Co)alkyl, -(Ci-
pheny, { GG/ -ad eoxy ceyeonyd ik pyr i @yLear laga%xy&mwﬁyl (C1-Cq)
-7 WD _2004/ 099168 PCT/ us2004/ 011371 pi per| di nyl

pyr r Gl npRERR bomAYL - (6144, alkk oy regrciiogyal kyFi-Ca)

- O ONGGE= @}%ﬂ/&(&h Co)al vy, a®ky1-DdsHNGAYN, wherein the
wherein the cgcllc groups are optionally substltuted
wi t hPhthalinidyl, pifesdfdnyhat P¥ree S dinddpeptentygnolinyl
hal o up&la nal %s@&k@é(ya };J}@l 1 Oy herein
NH( CI- CB) al it %Né%ll 6y al kyl ( Cli. Cb) al Kyl g W

OCF3 sapgr Phéé@hﬂlﬁyﬁﬂr ePéPPéHdé%Y&)omYd'go ﬂd#BYhul%tr I

are Qéﬁoignyfejfbdgg a$eH Cl :%?gﬂyi F%Etﬁ@ﬁ”“&?-ﬂoth are

havi ng groups that are benzyl and
al | ylor&ienpt &Y evpeat id4 tedt wi B aﬁcé?s"ll Afpﬂef%r riéd or 4 groups

cl asgok ssygpmrﬁenft@wgfoge@ %;rleccqm&lindg f€4o%lkoxy,

formula I-b, wherein, the Aring’is seleéecte
phenylSOznéFFJhChylalWﬂ élfy’rC4 haénadkyk arsyt | (C1-Cs) haloalkoxy;

di bquﬁgggmngl rroI ¥k ofuranyl, isoi ndol yl, or

i ndol each ich is optlonally substituted with
1 2andr 3 groups that are independently, hal ogen,

st ﬁ%éé‘ld?\@z 20-%‘13%%@%1( C%@?LQ?EM&N% C%}—.é)qlzmyl

al kyhm@dazotla)%ddwrldmde, -phenyl-C(0) -phenyl, -phenyl-(Ci-Cy)
alkyl-phenyl, -pyridyl-phenyl, fluorenyl, -fluorenyl-

pyridyl, -fluorenyl-phenyl, -benzofuranyl-(C;-C4) alkyl-
phenyl, -benzimidazolyl-(C;-Cs;) alkyl-phenyl, benzoxazolyl-
(C1-C4) alkyl-phenyl, indolizinyl, benzofuranyl, -indolyl-
(C1-Cs)alkyl-phenyl, -phenyl-benzoxazolyl, benzo[b]lthienyl,
dibenzo([b,d] furan, phenyl, or dibenzothienyl, each of which
is optionally substituted with 1, 2, 3, or 4 groups that
are independently C;-Cg¢ alkyl, C;-C4 alkoxycarbonyl, C;-Cg
alkoxy, halogen, haloalkyl, haloalkoxy, NRgR;, or phenyl;
wherein
R¢ and R; are independently H, C;-C¢ alkyl, aryl(Ci-Cs)alkyl,
alkanoyl, phenyl(C;~Cy)alkanoyl, alkoxycarbonyl,
phenyl (C;-C4) alkoxycarbonyl, pyridylcarbonyl, pyridyl,
-7-
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R20, R21, R22, and R23 are independently selected from
H, phenyl al koxy, phenyl al kyl, hal ogen, al kyl, OCH,

w@bdoaxnys168NO2, NH2, NH( Cl- C6) al kyl , PCT/US2004/011371

N( C1- C8) abkyéff&:ﬁﬁ) aIM&olM&Wbon&ﬁ, NHC (¢ H,

(C1l-4) alk henyl 1) C (O, -. (Cl1-

al kyl - pheﬁﬁ(o)lﬁf aﬁl ‘Xfél-‘ﬁﬂgﬁ%f%éhyi:g%kyl' or
- N( C1- MabbyJMghewuéreigh&ﬂﬁh@ybmec PHESYDS gaﬁ:QaUIQ@tionally
are optiona substituted with 1 or rou

that are Fﬁgﬁ%b?l‘bre‘?ﬂ - g’,l 1os2alkyIoF élagé@uBFkB;k% aie

hal ogen, OhliePpéXdentdy Gh163chal @akkyiik@ar, €l- é;Zalkoxy, NO,,
hal oal koxy. A _preferred cl ass. of conpounds of fo

l-b are cé olﬁlii)ﬁsNHéFl“f%r)Prﬁkﬁli R Crpheradikhyt Ellgﬁ)alkyl CF3
- SO2NH-, o8B CLl-C4 al kyl )-, -NHSC2, 0, -C(O) NH,
-C(ONC1- 35 4) alkyl-, -s@@-, -C(0) - (C1-C4)

al kyl-, - (Cl-c4) alkyl-C (O -, -8 WD 2004/099168

PCT/ Lﬁﬁ%@@éﬁ@&ﬂﬁbre‘ﬂ@'ﬂred Nofdo LIy IEbrmu VR er elfe iR se

al kyl group is optionally substituted with phenyl,
Wt R st dpt ofafPgundabe Qe At haying Ri3grgppy that are

greypsiknat paney1i ggependanthy @e@r@é&qég iGteCRediates.
al koxy, hal ogen, OH, NO2, 5 Cl1-C4 hal oal kyl, or Cl-C4

hal oal koxy. A preferred class of conpounds of formula

| -C ar greeaprsids) af ofOEBMbSunad, oﬂ/"ff%ﬁrﬁhﬁ]a the Ad iRGpounds
i s selected from naphthyl, benzofuranyl, 10

i Hexzwtar &nyl ,whesgilddol yl, or indolyl each of which
ire 20pthgnak| yo uhsid tf%ﬁdpmﬁ 1ana%vht‘HF/13 ngpycﬁﬁl that

are independently, han%
al kokgnzeiucany haldiiergp umnszp mmr@@llkéxyfuml NH2,

NH( Cl S%)lé!)fyi N 1nHo(199: Q&h %A(Wth:gllga%p@:l&ﬂllyls

A preferred class of conpounds of fornmula I-d are
conpéyResiteted oriall 4.1 2e, oF he FxauDIFg thgtb@nqo#rtd@wlldently

di bepzebyranyd,._corimdol W _g %Hk%ﬁcy V‘g L)) héloa]hk%l, GaCe

optionally su )Stitut e W|th roust
ar e badepéherent IND2, hidHog W, (CC-lcsmdthlkyl or (BIL(—QMCa)Id(lM,(Cl-

C? hﬁ)mkk Ylhha Cl 4 hal oal koxy, NO2, NH2,

NH( al

Rz0, R21, Raz, and R23 are independently selected from H,
phenylalkoxy, phenylalkyl, halogen, alkyl, OH, alkoxy, NO,
NH,, NH(Ci-Cg)alkyl, N(C1-Cg¢)alkyl(C1-C¢)alkyl, NH-phenyl,
NHC(O}-(C1~-C4) alkyl-phenyl, N{(C;-C4 alkyl)C{0)-(Cy-C4)
alkyl-phenyl, N(C;-C4)alkyl-phenyl, -NHSO;-phenyl, or -N(Ci-
Csalkyl)SO;phenyl, wherein the phenyl groups are optionally
substituted with 1, 2, 3, or 4 groups that are
independently C;-C¢ alkyl, C;-Cs alkoxy, halogen, OH, NO,,
C1-C2 haloalkyl, or C;-C, haloalkoxy.

A preferred class of compounds of formula I-b are compounds
of formula I-c, wherein,
L is -SO;NH-, -SO,N(C;-C4 alkyl)-, -NHSO,, O, -C(O)NH-, -C(O)N(Ci-
Cslalkyl-, -S0,-, -C(0)-(C1-Cq) alkyl-, -(C;-C4) alkyl-C(O)-
-8-
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N (Cl1-C6) al kyl (Ci1-C6) alkyl. A preferred class of
conpounds of fornula |I-e are conpounds 25 of fornula

wo 2do4/00168 A-ring i s indolyl which is optionall®CT/US2004/011371

substinu#t, ednwict fo, 1a12y1 oy vﬁlegfeﬁhpﬁhéhéllkﬂ &roup is
|ndependentk%ﬁ halqg Cl- gg?gﬁﬁ%?ylor ?gégyglonally
al kylsydskti€a}eal \Kj(tl:h B0 A gr ef‘)@}[&f&ﬁk&ljﬂﬁ&kﬁﬁ: aeﬁpounds

of fornula I-c are caonpounds O ornula |- t he

A-ri IHJ egéﬁae%%dc#'rcérﬁjd% Ayt Codtieryr h%jrogf%ﬁ'ar%ﬂ', NO2,
each c,ot, w1 1ikg10pbt onald, yhsihsitkdxgt.ed with 1, 2, or

3 groups 35 that are independently, halogen, Cl-C4

al kyl, Cl1-C4 al koxy, -9 WD 2004/099168

PCT/ WS20Q4L04d37d1 o &l &4 cBﬁbQ@llch(é"of Ghriti1hak 0@l dexYsompounds
NH2, NH (Cl-C6), alkyl, or N (Cl1-C6) alkyl

?QIfQETPlélﬁy@ Wb%W%*%rred cl ass of conpounds of

fry milasgl 16, sdr&stda ffromdnfbningl, R z6@0PaHPds of
fornula I-h, wherein L3 is a bond, absent,

- (CLOERpRPREFTTRYL . sedrdehyhl k3H  indedylcapchapkyfhich is

or - GQlionady Qb iduteyr w9eh 1 2-2] igrdel ﬁkrou%)@d@ftéﬂ'! are
i mdazo[ 1, 2-a yrldlne - phen I-C (0)
-pheﬁylrieeemdm; 1 BALogreny F1-Croatkxibr éhyfh H1Koxy, Ci-C,

-benmﬁ%@n%ti (é}lcg‘/lﬁalaéahyé hems }ﬂ%dokﬂdlmé yalkyl, or

benzof ur an - i ndol é aIkyI enyl enyI-
benzé%&zdhyﬁlkwéﬁgbfk}ﬁ k%%yl dlbenzo[b d]furan

phenyl, or dibenzothienyl, each of which is

optlonally substi tut ed Mﬁth 1, 2, 3, or 4 groups that

are Pnaepéntesd |sLaGE o $9m99%§¢5 qf1 fogmula I-d are compounds

& koxyearbenyl, Cl-C6 al koxy, hal ogen, hal oal kyl,
hal oal koxy, NR6R7, or phenyl . A preferred cl ass of

tétﬂrﬁoemag bt Penanfiverany . aﬁeb@rmﬁfom@s’l obrf orgedyl each of

aI kyIW%?Chség Soﬁ‘tﬂ%{!iq_pl)ﬁlfr IQ b%g't A dl, gJ l@ l dO]f (fjgx%)ps that

- phemyke- €P@§P§ﬂﬁﬂﬂﬂ;yf_hbéﬂﬁ@ﬁLHQhﬁ?h 413&&34;3 Cq alkoxy, C1-Cy
al kyhpgmd 1, Tadel gl 1e o, No,, NH,, NH(Ci-Ce)alkyl, or

N(C1-Cs)alkyl (C1-Cg)alkyl.

A preferred class of compounds of formula I-e are compounds
of formula I-f,
the A-ring is indolyl which is optionally substituted with 1, 2,
or 3 groups that are independently, halogen, C;-Cs alkyl,
C;-C4 alkoxy, CF;3;, OCF3, NO;, NH, NH{(C;-C¢)alkyl, or N{(C;-
Cs)alkyl (Ci-Cglalkyl.

A preferred class of compounds of formula I-c are compounds
of formula I-g,
the A-ring is selected from pyridyl, pyrrolyl, or furanyl, each
of which is optionally substituted with 1, 2, or 3 groups
that are independently, halogen, C;-C, alkyl, C:-C; alkoxy,
—9-
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benzof uranyl, each of which is optionally substituted
wth 1, 2, 3, or 4 groups that are independently

wWEie0@09Ebkyl , Cl 25 C4 al koxycarbonyl, Cl-C6 aP&DY$2004/011371

hal ogenc, hnallaahkyi Cﬁ@h&@i]l@ﬂ)k,ox&i%ﬁﬁz, e, phemyd; ~cA) alkyl,
preferred class_of_ conpounds of fornula I-i are

conp&End<C1 ) pOFRIG Fs| 2180 ‘R2 i's phenyl,
phenyI(Cl ) aIkyI(such as benzyl or phenethyl)

Cl- al k met ethyl sopropyl_, isopro yI,

i sobdt ?Fe¥96§ e‘?#a;ﬁs) Ct’@io‘tﬁéj aff) Ioréu ¢y ;I-e. I-f,
dCr-&#4) a@lak&bm&dr@sb'of( EbrmGAy BIKY |whe6:@ln04)

hydr oxyal kyl , wherein the ﬁhenyl(groups
Ispt P oRaPPRe s ARSERFut edCwiGehaiky b, ‘Qr(ﬁléﬁdaﬁgy}haf(h Ca)

-10 WBx2004/ §9916&)PGTLEHS2004/ 011371  are
|nde%§ndently hal ogen, Cl1-C4 al kyl, Cl1-C4 al koxy

(CI7ER i k) ingpdvdy Leselvia graflarpbl sy ddine,

conpa%dﬁy@fcf@mﬂealyh J -9ﬁsnypnmuag>s a15<yqf pfleﬁgyl a
|-k, wherein RL is H, Cl- C6 al kyl ;
R22. f&ﬁermglar@q%ﬁéﬁaghr(fgn-ger e%]t]‘éﬂ‘fpr}]@ﬁﬁ’h hdoriziny,

hal 2o il)el | 1 a Cl- nyl-
s s O d%§ ?Xé%;l@k ) ﬁ“ﬁéﬁg Phday1
NHC( &Freexeealy al R%ﬁnzﬂ? bhrBRgHY Mmrb@moﬂhe b phenyl,

groupyl giBphiondd 1substht U eghi WM tily 1 tgong’llfrsu%stltuted
groups that are in ependently CI-C6 E

al koxythhal ogers GH'4N€EOUEF3th%ﬁ QS@FBHdﬁP9$@¢%¢¥%dH Cs
C'33%1Q§1C0@PQH”Q§k&§yJé¥H@H&§ 'ck<%r§1ﬁ&££F4ﬂﬁ%gek5 of
formula I-1, wherein™n is ; R22 "and

R23 @ﬁéoéékﬁlhyﬁﬁkﬁy%koxamdNR&@ enPIRY ] ar e

i ndependently selected fromH, hal ogen, alkyl, 20 OH,

al koxy, NO2, NH2, NH(C -C6)al kyl, or N(Cl-C6al kyl)

(C1- Aceaaﬁyr:)ed Almssf ofr edmpdumdts off fompoladi-ofare compounds

JpﬁﬂHhﬁl _gre conmpounds of forrmula I-m wherein 25
[ rogen; and
Ly is a bond -0-(C1-Cylalkyl-, or -(C,-C4) alkyl-; and

Q is H, pyrido[l,2-alindolyl, indolyl, -phenyl-C(0O)-phenyl,
-benzofuranyl- (C;-C4) alkyl-phenyl, indolizinyl, or
benzofuranyl, each of which is optionally substituted with
1, 2, 3, or 4 groups that are independently C;-Cs alkyl, C;-
Cs alkoxycarbonyl, C;-Cs alkoxy, hélogen, haloalkyl,
haloalkoxy, NR¢R;, or phenyl.

A preferred class of compounds of formula I-i are compounds

of formula I-j,

R, is phenyl, phenyl(C;-C4) alkyl(such as benzyl or phenethyl) ,
C1-Cs alkyl (methyl, ethyl, isopropyl, isopropyl, isobutyl,
or pentyl), -(C;-C4) alkyl-C(O)NH,, -(C1-C4) alkyl-S(O)p-(Ci-
C4) alkyl, (Ci1-C4) hydroxyalkyl, wherein the phenyl groups
are optionally substituted with 1, 2, 3, or 4 groups that

-10-
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R-7 is H Cl1-C6 al kyl, benzyl, phenethyl, C2-C6
al kanoyl, phenyl (Cl-4) al kanoyl, Cl-C4al koxycar bonyl

w@b@aph(i&8 C4) al koxycarbonyl, pyridyl car bonyl PCT/US2004/011371

pyri dide ipidpgehdémyly hdlwgeal i iyl s8kPONW,~Coralkoxy, -SO,-
- S02- henyl wherein the cyclic 30 groups are

opt i ofrarfy §ﬂﬁ%ﬁ|t9?édnvfﬁﬁ31, 2, 3, or 4 groups that

are independently hal ogen, Cl1-C4 al kyl, Cl1-C4 al koxy,

NQO2, NH2, NH (Cl-C6) al kyl, N(Cl- CB) alk¥l (Cl1- CB)

al kyP, Pé?éerB‘?d s of | coppously dofegmula 1-J are compounds

&Kﬂﬁﬁﬁﬁ@g4&0ﬁ;&ﬁbg§ﬁyeferred cl ass of conpounds of
formula |-mare conmpounds of fornmula I-n, wherein R2

Iﬁslﬁh%ny?r‘bﬁgﬁy?kaﬂ ‘CA7dal kyl (such as benzyl,

Bhengt hylliz)z v ald R,Glakd 1§‘ldé¥Jen(i§H€t‘y @el@ﬂ@&l afr%ﬁ'thl vhalogen,
propyl, isopropyl, 5 isobut ent Lﬁ wher ei n the
phenﬁik§90u§§ a?%koxyptﬁemaﬂ%yrsﬂ%é {% ot AN (F1-2

3, Ok 4 u tiAne ngepsnde geq,- -

al kyl %§§%%@§|E%§§?a'sogh Cl- C4)r&{ar:?é]g;lltﬁb?:F%]lCgL é¥kyl

10 APBEBY&r rélers s & hef Pé@ﬁ?prﬁ‘ﬁfélR)flsf epPfiPaalln S&H@tltuted

conpouyrgs1, of formy a Lrgupuheral rzn%Z maeggﬁaaﬁuy C1-Ce
wherein the phenyl group is optionally substituted

wi t hatky}, @i-Cor alkepoupslogan. aP: i ¥iepERderny WYCFs.

hal ogen, C1-C4 al kyl, Cl-C4 al koxy, -S02-(Cl-C4)

al kyl, CF3 or OCF3. 15 A preferred class of conpounds

of férrukAerred atlassomfoanpurounsis fady giraula pl-rreeiqempounds

c32ﬂ0§mgﬁgny|{Cﬂwﬁgpefﬂ kyl (such as benzyl or
phenet hyl'), wherein  the phenyl groups are optionally

rsitss0i Pt &d wi t h 1, 2, 3, 20 or 4 groups that are
ﬂnggp ndently hal ogen, Cl1-C4 al kyl, Cl1 C4 al koxy,
'S0 %Cl-c4) al kyl, CF3 or OCF3. In another aspect,
R:hearphény | 1@ bo4h hvRydoers: wexdzyl or phenethyl. A

r ef cl f
912185 90,085 ShRamanls LRI Bl Hggen, wrin,
al kyIoH( satko®s, ﬁﬁbhyNHmemwyC;<%9@@kmbqurus@huC¢ﬂkmi (Ci-
pent ¥ldixy1) .

A preferred class of compounds of formula I-1 are compounds

of formula I-m, wherein

Rs is hydrogen; and

Ry is H, C;-Cg¢ alkyl, benzyl, phenethyl, C,-Cs alkanoyl,
phenyl (C1-C4)alkanoyl, C;-Csalkoxycarbonyl, phenyl (Ci-
Cq4)alkoxycarbonyl, pyridylcarbonyl, pyridyl, piperidinyl,
pyrrolidinylcarbonyl, or -SO;-phenyl, wherein the cyclic
groups are optionally substituted with 1, 2, 3, or 4 groups
that are independently halogen, C;-Cs alkyl, C;-C; alkoxy,
NO2, OH, NH;, NH(C;-Cg)alkyl, N(C;-Cglalkyl(C;-Cg)alkyl, CF;
or OCFj.

-11-
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I n anot her aspect, the Cl-C6 al kyl is nethyl, ethyl,
i sopropyl, or isobutyl. 30 A preferred cl ass of

w@ooposnes of fornula |I-mare conmpounds of forPomiUs2004/011371
-1, MWpeeEeAr&R ¢Tass (Blcbhpoahdy|ofC fonuNb2I-m are compounds

(Cl-C4) _alkyl-S (O b- (Cl-C4) alkyl, or (Cl-C4)
éﬁpfg‘r‘&r"k o \WHeEREI 35 b is 0, 1 or 2. -12 WO

%0(14/ Qﬁ&iﬁﬁ REENY$40047,0143%}1 (fud¥ efeeadyt| asBedthyl) , or
conpounds formula I-c |nclude conmpounds of fornula
Ry ﬁ&f& #z?&clzi SPRGHYR, SERY R PRy 13 SSPEPRY L
V\,her QisdbRiyls &t PWerdel 166 ahkybid piref ehably Riouwss Hire
R2 is henXI phenyl (Cl1- C4) al kyl (such as benzyl,
phené’lplrr§/f°§1 1 %@O%Wte@s%ﬁhag rfet Ryl °re€h9+’°ups that are

ISOpfl&ﬁ)ébenﬁéﬂtbth WMalob@npentd,) a1kyl Cle,C8) @iy, C-50,- (Cs-

(O NH2 (Cl al ka/l -S(O-(C1-c4) al kyl, or

(C1- 643 ?135/}8% 3k9F ,OGHser ei n t he phenyl groups are

optionally substltuted with 1, 2, 3, or 4 groups that

are |ndependently hal ogen, Cl1-C4 al kyl, Cl-C4 al koxy,

- S A peefenyed|ddass P%lC@Pﬁ‘éTPQfalq'(fylfo(@Héﬂ asn ), compounds
& fehula €4 halpaldkexy (such as OCF3); v is 0, 1, 2,

3, or 4; R10 at each occurrence is independently

Fraf8gehenydy- @zbearrerwl thepheny lg|9kexy, 1e10w%i o lddl ikyPstituted
Cl- C%lﬂﬁ|93|foxy H@ hthéélbrécghébb¥hdeﬁ¥ly halogen,
(C106a :ﬁalq and 20 L3 is a

abseft; {qz skt Oxs(crﬁ@ry G-y ) - a,lllerll- @(F@)or OCF3.

A Preferred cl ass of compounds of fornula Il include

conpounds of fornula Il-a, wherein Qis H,
pyri doprefenteddoiads, cifngeryerundsriafatormuaal pyraxi mempounds

of formula I-p, wherein

R; is phenyl (C;-C4) alkyl{such as benzyl or phenethyl), wherein
the phenyl groups are optionally substituted with 1, 2, 3,
or 4 groups that are independently halogen, C;-C4 alkyl, C;-
Cs alkoxy, -80,-(C;-C4) alkyl, CF3; or OCF3;. In another
aspect, the phenyl(C;-C4) alkyl is benzyl or phenethyl.

A preferred class of compounds of formula I-n are compounds
of formula I-g, wherein
Ry is C1-Cs alkyl (such as methyl, ethyl, isopropyl, isobutyl or
pentyl).

In another aspect, the C;-C¢ alkyl is methyl, ethyl,
isopropyl, or isobutyl.

A preferred class of compounds of formula I-m are compounds
of formula I-r, wherein
Ry is -(Ci1-C4) alkyl-C(O)NHz, -(Ci-C4) alkyl-S(O)p-{(Ci1-Cs) alkyl,
or (Ci1-C4) hydroxyalkyl, wherein
b is 0, 1 or 2.
~-12-
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25 -phenyl -C(0) - phenyl, -phenyl-(Cl-C4) al kyl -phenyl,
fluorenyl, -benzofuranyl-(Cl-C4) alkyl-phenyl,

wo nabalov@ssryl ,  benzof uranyl, PCT/US2004/011371

-indol yl - (Cl1- C4) al kyl - phenyl , -phenyl - benzoxazol yl,
benzq{ qlrtetfleggf\é!i’ cfjé §rgfo[c%mghrlff5§nof pﬂ) Il’a 196 include
di benzot hi enyl, each of which is optionally
semstindst od scrmplm or: 2, 3, or 4 groups that are
i ndependently C1-C6 algyb RC& &4 al koxycar bonyl ,
Cl1- C6 al koxy, hal ogen, A o y1, alkoxy, NR6RY7,
or phenyl; wherein 51 /\0 ’(
PCT/ US2004/ 011371 RGE'Lgh R |ndegendently H Cl-C6
al kyl, aryl (Cl-C6)al kyl, aRkaneyl, phenyl
(C1- A4) al kanoyl , alkoxycarbon% phenyl
(C1- 4) al koxycar bonyl , pyrid%l&érbonyl, pyridyl,
yyérredin di nyl carbonyl, or -S02-phenyl, wherein the 5
cycllc groups are o tlon II% iubstltuted with 1, 2, 3,

§r 8tipS! Thatlare SHESFERBLALTY Hafdgen, C1- 4
I@QI Kyél phé?ﬂyﬂ ﬁié%@wcll‘@ a®k|y1 NEReh NH( %n@@lal isuénethyl ,
N( Cl-_ Cg) al (C1-C6) al kyl, CF3 or OCF3.
Prefé?r@ﬂé%W%gs (§1<Ro dUﬂé%’ofeFBYﬁuI%F93r9¥ﬂlncP68ButY1

conptwmmf Focmd, p d1kyL-onagived 0 R%lLenpreankxAlrs - (C1-Ca)
phenyl l al kyl (such as _benzyl_ or phenethyl),

(Cl- 8 | kyP Wreiel nh¥‘11i‘?e°’?3’l?€f|]f9’ll gFBep ard s awéu Wups
substdrdelubpd iBhi N1, subst3 tuebddw OERUPS 2t hat ares 1§roups that

i ndependent |y hal ogen, Cl-C4 al kyl, Cl1-C4 al koxy

- Sop-2rEecingghenfefly é}ﬁéogﬁnoﬁgc4aﬁlﬂk>r:320 CiRBq alﬂ@zy ; =S02-
and R23- @gedlm%pen©m4bua§@éﬁ@1eqsheanab chal,ogenyc,-

al kyl NO2, NH2, NH(C1l- C6)al kyl, or N(Cil-

Coal Ky }”aj(?ill"(%‘é’l Kyglph 29 KHpeferred class of

sonpaunds of torgula I1-b include conpounds of

formul'a II-c, wherein R22 and R23 are both hydr ogen.

By at paflecsyrEPass bt kuinpsuAastsy hakqefma Ch=@ alkyl, Ci-
'nC'%Qea1£&£P0QHd§4lef%ﬁﬁyha ¢lod n I B RINaNd 8, nu(C,-

are hydrogen; and
Ce)alkyl, or N(Ci1-Cg)alkyl(C;-Cg)alkyl; and

Ly is a bond, absent, -0-(C;-Cq)alkyl, -(C1-C4) alkyl-, or -C(O)-

A Preferred class of compounds of formula II include

compounds of formula II-a, wherein

Q is H, pyrido[l,2-alindolyl, indolyl, imidazol[l,2-alpyridine,
-phenyl-C(0) -phenyl, -phenyl-(C:-C;) alkyl-phenyl,
fluorenyl, -benzofuranyl-(C;-C;) alkyl-phenyl, indolizinyl,
benzofuranyl, -indolyl-(C;-Cy)alkyl-phenyl, -phenyl-
benzoxazolyl, benzo[blthienyl, dibenzol[b,d]furan, phenyl,
or dibenzothienyl, each of which is optionally substituted
with 1, 2, 3, or 4 groups that are independently C;-Cg
alkyl, C;-C4 alkoxycarbonyl, C;-Cg¢ alkoxy, halogen,
haloalkyl, halocalkoxy, NRgR;, or phenyl; wherein

-13-
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vis Oor 1. 30 A Preferred class of conpounds of
formula Il-b include conpounds of fornmula Il-e

wobereinet 3 is a bond, -O (CL-C4) al kyl, - (O‘-lem$2004/011371

al kylrs, andl RLC or©) 1nde@1h<$e1itl’ild,0|}1y| C1-Cs alkyl, aryl(C;-Cs)alkyl,

- phenyl - - pheny ranyl - (C1-C4). al k

phenyl , F%g%ﬁgfyﬂ ph?ﬁﬁ%¥ ﬂﬁ@%angy}’ D dyhrbony1,

-i ndol yI - @G&n@ﬂ)ﬁ{k&ba1Eﬁkyﬂuxbﬂny1bepgﬁi&&ldunﬂmmbl, pyridyl,
dibenzo[b dlfu enyl , r -14 WO 2004/ 099

PCT/ US2008¥6 12553+ %f |eﬁ§7| S%a?ﬁe8¥9 ]}é?F?’sn the
optional | ¢ysmbstgfmml ars bbtionalhs sUb¥st4 tgtedpsitmat, 2, 3,
are i ndependent al kyl, al koxycar bony

Cl- C6 al k8Xy, ﬁ‘é %%se ??athé‘FSaFR?/?PerrPa?%Yk Ogﬁi%Fé?l

or phenyl ,alwbececpcﬁ &bk i Iﬁbzarcmﬂ ndgpendentlcy) dikyl, N(c;-
Cl-C6 alk% hen (Cl 1§§ﬁalk alkanoyl

phenyl ( C1L>~€4 yFG a ox§

pyrldylcarbonyl, pyridyl, pyrrolldlnylcarbonyl or

- S02- phenyl, wherein the cyclic groups are o tlonall
subst‘”P FrEEa TRt e has o3 CO%‘EG“B‘FS%OfgrQﬂfﬁ%‘ lehat %rjen"flude

&&ﬁi&nﬁmeatfl ¥ ohah Dgery - kplwﬁérealhkyl Cl- C4 al koxy,
NH2, NH( Cl- C6) al ki Cl Co6) aI kyl (C1-C6)
%a K Ph?ﬁ%l orPRsE. (Ca- }Wéd ek SoPegsMpodhdRhgrethyl),

formygma (=€) lan&gzmdewhéﬁeﬁpmuaﬂgnﬁ §o5upd el bptionally
(Rlo)v_R2Q0 R21 ',/n/~ R2 %III) A Preferred
cl asSHEtdEHpEY n‘fﬂjst}bfl +f Grmak a°¥ 14 §rRURFd&hagpare

Conpquiaé@ea&eﬁexmaﬂlddén aclmeel@kplL ¢85, S2NFy, or -s0,-
- SG2N( C1- al kyl)-, or “SCp- wherein the al kyl ~ group

i's op(tqloﬁﬁs)l 1At kyibhsEFt Rre@CHp t Fphenyl, which is

tignal kY, sHhgtRLULLE Widdbehaedt1d: sOled &l F4RH hhabalogen,
lngrBe ?nde%endentl% C1-C6 aébkyl © ’C::1§C86 a? kox hal ogenél egen

OH, NGEY12508) - @kl 0al0ky | Niaor NE{CCAshal by ko%@ N (&~
Pref er.befy €] asscofiiganpounds of fornula I11-a include

A Preferred class of compounds of formula II-b include
compounds of formula II-c, wherein

R;; and Rj3; are both hydrogen.

A Preferred class of compounds of formula II-c¢ include
compounds of formula II-d, wherein
R; and Rg are hydrogen; and

v is 0 or 1.

A Preferred class of compounds of formula II-b include
compounds of formula II-e, wherein

Ly is a bond, -0-(C;-Cs)alkyl, -{(Ci1-C4) alkyl-, or -C{(O)-

Q is indolyl, -phenyl-C(0O)-phenyl, -benzofuranyl-(C;-Cs) alkyl-
phenyl, indolizinyl, benzofuranyl, -indolyl-(C;-Cs)alkyl-
phenyl, benzo[blthienyl, dibenzolb,d]furan, phenyl, or
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conmpounds of fornmula I1l-b, wherein RL is H 30 R21 is

H, N2, Cl-C6 al kyl, or hal ogen; and R2 is phenyl,
wheaphyicor (Cl- C6) al kyl, wherein each phenyl BECDUB2004/611371

opt i aridkehyosubshyl Utedthwiolthwhicl?, 1 S3,0p¥ickadloupsbs thidduted

-15 WO §034/ 99168 PRCT/ US2004/011371 .are 1

i ndepe Al fJerf, 9EPVBE HRY 12T CAPERPEPRBRYLY ¢t ~Cs

-Sozaltk(}l &4)-al K]{kox%’rwny@’:al—-CGAaEk&f(ﬁf red jeass

ﬁ%ggoun?s of formula Il]-b include 5 conpounds of

for OpfLkYL, Rgradikexyy i SReRaop R Ph ey ListReeitca

al kylR)- ax\i\@ﬁtvelaﬁet bﬁd@é@der@rlgua I8 - c(gptaumm |phenyl (C; -

substituted wi.th pheny which is optionall

subst it ut &8 k- 1a1§an%yl PhERy R GpCe) ﬁ‘éf‘aﬁf’%l

I ndependeankax@a%@mybyrgay@ma&&w, Q@Leggn OH,

N2, 10 Cl-4 hal oal ky or Cl- hal oaIE

Preferr edpkfF’é%%l%‘fnYéﬁﬁﬁbﬁﬁﬁg of* f o?rQ?uP]éeW}r d”l'}edf@llﬂld éhe
conpoundscgf1{orgrddps bkedopWeH Ll 1Y lsuibs 1 8GR Glr@d 1, 2, 3,

al kyl') - 15 A Preferred class of conmpounds of fornula

I11-¢ i ncPhdé JEPRfoFHAAS BFef rdrrendently, hakeyern G1-Ce
is - SO2N( Eix{Ah, aékw )alwzdw emﬁtftﬁ{aw@ﬂ I@Efﬁ{pck)salkyl N(C;-

substituted ~wth y i's optional

subst i t ut ee) agikn ( 131 &) a3kylpoChr o& §FBups that are

i ndependently C1-C6 aI kyl, Cl-C6 al koxy, hal ogen, OH,
NC2, CF3 or OCF3. A Preferred class of conmpounds of

f or M@ &rEFerEed rRdlasse ofc6aPBRIRAS off fformula ITtefinclude

MR RINAs29f LedbsmiP4Nt . A Preferred cl ass of
conpounds according to any one of for mulas I11-Db,

I1l-¢c, 111-d, or 1II-e, (Fpgl eRgo s of formula
[11-g, wherein 30 LI Y/ ¢ each of
whi ch is substitut8d=a i g‘o R3o|r4ofthe

R2 phenyl ring with a hal ogen, 3 0

(IIT).

A Preferred class of compounds of formula III include
compounds of formula III-a, wherein
L is -SO,NH-, -SO;N(C;-C4 alkyl)-, or -S0O,- wherein the alkyl
group 1s optionally substituted with phenyl, which is
optionally substituted with 1, 2, 3, or 4 groups that are
independently C;-C¢ alkyl, C1-Cs alkoxy, halogen, OH, NO,,
C1-C4 haloalkyl, or C;-C4 haloalkoxy.

A Preferred class of compounds of formula III-a include
compounds of formula III-b, wherein
R is H;
Ry 1s H, NOz, C1-Cgs alkyl, or halogen; and
R; is phenyl, benzyl, or (C;-Cg¢)alkyl, wherein each phenyl group
is optionally substituted with 1, 2, 3, or 4 groups that
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-16 WO 2004/ 099168 PCT/ US2004/ 011371 A Preferred
cl ass of conpounds according to any one of fornulas

WO bdo4lo9oibg | -c, 111-d, or Ill-e, include conpourdEUsf004/011371

for md@ lihHepeniMaet Bf maRdgea, GG alkyl, c;5CA alkoxy, or
Preferred ¢l ass of, compounds of fornula I11-b include
conpot dé(%f_cf"gr"i‘r{}f%'l 193 O \{#iéPein L3 is a bond, -0-
(C1-4) aIkyI or - (C1- C4) al kyl -; le

-benzofur he doI|2|n ,. 10
ey EERATE et G, SPFEPARCS 61 dBghiet RELapi noTude
eagdourids wﬁl ﬁbrmﬁl@pmzoml lWesabstituted with 1, 2, 3,

t hat are i ndepen entI |, Cl-C4
%l%x%@a‘ﬁﬁony‘?f CPNEG S kdkY L al éﬁlnhsll‘%a%/wl group is
hal oadeaxyial NR6R s Ot ythainywh th yhedyel N whi cR6isndptionally
are i ndependently H Cl-C6_al k;l %henyl %Cl Co6) al kyl ,
al karfoyisFGHERY | e &) A'kano§F , 4 BrboRYE,

pyri dyid@@@haeutly Ry-od YA 1ky 10y ok ofd @lllkkﬂis&arlb@]fb’den OIOH, NO,,
- S02- qphen .. Wherein the cyclic groups are optionally
substq:t bt dlgedkyi; or @-CothahocadkgXups that are

i ndependent |y hal ogen, Cl-C4 aI kyl, Cl-C4 al koxy,
NO2, OH, NH2, NH(C1l-C6)al kyl, N(Cl- C6)al kyl (C1-C6)
al kyl2 PepfesFedcEarss RfPIC@PEPP‘é Sc‘l’fasfé’ra‘fuléo buRdngfude

dgBHrRs| bE- kolmel d10er1 20 gagpeunds of formula I11-j,
wherein Qis -benzofuranyl (CL-4) al kyl - phenyl ,

b riefol 12N {F1-Ca bebs¥ lur-anyl , di benzo[ b, d] furan, or

di benzot hi enyl, each of mhlch 'S optionally

substituted with 1, 2, 3, or rou that are
|ndeﬁer?&@ﬁ?lfye@lckﬁ%Ioléfylcommu S # cf SyERLBoAYE S c Gnggde

o lesy ochabpgers falqal lylropf hal oal koxy. A
Preferred class of conpounds of formula I'll include

Ie oirfp 019 (&f-Ch or Hil lal 1 Mihegeipheheialiyli gropp, is3gubstituted
with phenyl, which is optionally substituted with 1, 2, 3,

or 4 groups that are independently C;-C¢ alkyl, C;-Cg
alkoxy, halogen, OH, NO,, CF3; or OCFj.

A Preferred class of compounds of formula III-c include
compounds of formula III-f, wherein

L is -SO,NH-.

A Preferred class of compounds according to any one of
formulas III-b, IITI-c, III-d, or III-e, include compounds of
formula III-g, wherein
R; is phenyl or benzyl, each of which is substituted at position

number 3 or 4 of the R, phenyl ring with a halogen, CF3; or

OCFs.

-16-
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-17 WD 2004/ 099168 PCT/ US2004/ 011371 A Preferred

cl ass of conpounds of fornula Ill-k include conpounds
wobookooemag a | 11-1, wherein RL is H R21 is H MNORUS2004/011371

Cl- C& ddeflerres dBd 09T cangobnd® aécqﬂmmlxgl to any one of

%%%ﬂé1 g%&gﬁ ?Lkﬁﬁt?©ﬁaﬁfé s@%s?? egﬂgﬁghglggépogpds of

f)dsmhlaglmupﬁ thrér&dre | ndependently hal ogen, Cl-C4
aIkyIC al koxy, or -S02- (Cl1-C4) alkyl, CF3 or
BCcEs. Id*Aa%FE%erred cl ass of conpounds of for mul a
I11-1 include conpounds of fornmula Il1-m mhereln R2

i's pheEyI or benzyl, wherein each is optlona i
substh £EEEGTTRAL FLASS 2T §OMBPURdY Yupf S THAR &FEP include

tHgeReiade Bl yohﬁlp@en;x iClyGdralkyl, Cl-C4 aI koxy,
-S02- (C1-C4) Gé S CF3 or OCF3. 15 A Preferred
£

I d8s2 oPo%%npd%n Fl&¥ul 871 7 {CurCe ha@ g€ - iconpounds

©fid oamlza chbhn - vhietg) i1 §h@ﬂ?ﬂy|1ﬁolQ%¥)X/|l,, each
of which is substituted at position nunber 3 or

t he RETBRERYANYT nglikanrFodbnd) bgern @%%Penzetmmeach of

Pref giieth ¢Lasst pnLopPeunds: ehedorma 11,1 b- 131 ngt uﬁe%roups
compounds of fornula I'll-o0, wherein R2 is p henyl

i s sUet PE?eHn%‘FP%r{tllé(ncmﬁﬁbéF-kEloerC@falwytq?ébREyl Ci-
pheny, giRGW 13408l ogsﬂ@aﬁfﬁ oﬁ'la%g§ko§' anﬁ{(,ﬁl@fe&k phenyl;

cl ass of conpounds of formulalll-1 inclu conmpounds
of foMeEean [1-p, wherein R2 is benzyl which is

substdt Lt edk Al ROSHhEL 3 ol-ch 9ixyB0 e, -
phenyl ring MA{ a hal ogen, %LH 3. zﬁ Pfifegﬁégl

cl ass of €@hﬁﬁﬂﬂdsaékaﬂéYhuIququ-ﬂlﬂhdpdﬁénozbnpounds

of formul a,{LLky 50 Chs 06,13l Kyl 435 - 18
V0 2004 088507 B CEAG0 R 1 a5y o 1®! Briay®
pyrrolidinylcarbonyl, or -SO,-phenyl, wherein the

cyclic groups are optionally substituted with 1, 2, 3,
or 4 groups that are independently halogen, C;-Cu
alkyl, C;-C4 alkoxy, NO,, OH, NH;, NH(C;-Cgs)alkyl, N(C;-
Ce¢)alkyl (C;-C¢lalkyl, CF3; or OCFs.

A Preferred class of compounds of formula III-i include
compounds of formula III-j, wherein
Q is -benzofuranyl-(C;-C4) alkyl-phenyl, indolizinyl,
benzofuranyl, dibenzol[b,d]furan, or dibenzothienyl, each of
which is optionally substituted with 1, 2, 3, or 4 groups'
that are independently C;-C¢ alkyl, Ci1-Cs alkoxycarbonyl, Ci-
C¢ alkoxy, halogen, haloalkyl, or haloalkoxy.

A Preferred class of compounds of formula III include
compounds of formula III-k, wherein

L is -0O-.

~-17-



10

15

20

25

30

35

A Preferred class of conmpounds of fornula I11-1
i ncl ude conpounds of fornmula Ill-r, wherein L3 is a

whoond/99163 (Cl-C4) al kyl, or - (Cl-C4) al kyl -; PpQ/s2004/011371

i ndoIAy |P,ref§hﬁéky| c €} grhesyboundienrzofferany hb- { €1-1CAnclude
gﬁg indali zinyl, benzofuranyl, or

cc? d’ 1E eI pheKPPreHach of which is

fqptigonal I y substituted with 1, 2, 3, or 4 groups that

are |ndependentl Cl- CB al k Cl-C4 al koxycar bonyl ,

Fea- % T KGRy, CHide oy L h - %‘FEﬁ?Pen tbal koxy, NR6R?,

rgr 1Bh§fﬂéﬁ|1yl \M'tﬁfe%lyil t0-d36 aanrgl R7oﬁr(€tll—09Q{lG@(ienWh¥ré'hn each
-C6 _al k¥ phenyl ( Cl- 063( al k al kanayl ,
phen;ﬂh(eé?( cﬁf%‘i‘&a]rﬁo;ﬂptloaﬁ y% -‘b%’f&’ited with 1, 2, 3, or 4

pyr'@%bﬁﬁébﬁﬂai,aﬁéﬂﬂﬂaeb@hayﬁﬁﬁykHHIUgen 0t,-C4 alkyl, C1-Cq4
- S02- phenyl, wherein the cyclic groups are optionally
subsEitGEBd W t b SP2-3C1%e) op Ly lyr SFssOF HEF315 are

i ndependent|y hal ogen, Cl-C4 al kyl, Cl1-C4 al koxy,

NO2, OH, NH2, NH(C1-C6)al kyl

N( C1 AC@fSﬁRW%‘tlc esalcky FomP@PgdSorofoépgmuAapFé¥ e} rigflude
&rpenet 60NPOMNS: afrifar Myhérddd -r include 20

conpounds of fornmula Ill-s, wherein Qis indoly
Rophényhemylophemzy L - Weesdiu s lﬁcqp@ggnﬂlkxyﬁubstltuted

phen%ﬁth|mdob|13n%ka4b%B€Q£§réﬁﬁﬂ rar® independently halogen,
-indolyl-(Cl-C4)a | - "phenyl. 25 A Preferred cl ass of

conp&unies aéﬁyﬂorﬁm pLEoRACIfde (Sofaburtisy Iof GFar Pl GCF -
r-t, vvhereinLis- -C(ONH, -C(ON(CL-CA)al kyl -
-C(0)-(C1-4) alk -NH, or -N(CL-C4) alkyl -,

wher & Freheraekys agﬁéo@éscam@omﬁﬁ cﬂfalfloymuéabgﬂtrmtwlude

am;iaumgnxk £ Ak OML 115 7ORL T QA& i substituted 30 with
2, 3, or 4 groups that are independently Cl-C6

Pal k5| pha IR ralesgy ! . hadi@geqf whichNER, s@istgruted at position
hal I f
a OQLE% O? ?ornqut%@ ﬁ et udelﬁée&fgﬁgglﬁgﬂgépo CF; or

conpoun 5 conpoun
form@C&z{11-u, wherein -19 WO 2004/ 099168
PCT/ US2004/ 011371 L is - -C(ONH, or

- (O N(CL- C4) al kyl -

A Preferred class of compounds of formula III-1 include
compounds of formula III-o, wherein
R; is phenyl which is substituted at position number 3 or 4 of

the R, phenyl ring with a halogen, CF; or OCF;.

A Preferred class of compounds of formula III-1 include
compounds of formula III-p, wherein
R; is benzyl, which is substituted at position number 3 or 4 of

the R; phenyl ring with a halogen, CF; or OCF;.

A Preferred class of compounds of formula III-1 include
compounds of formula III-g, wherein

R, is C1-Cs alkyl
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Rl is H R21 is H N2, Cl1-C6 al kyl, or halogen. 5 A
Preferred class of conpounds of formula Il1l-u include
w@ooposnes of fornula I11-v, wherein R2 i s phepgi/1S2004/011371

phenbe (E’Eéf&ir@di k:leassorof( Ctmponad K \df AslreneanIeaeh include

%% gro Pels al |y ubstltuted with 1, 2, 3,

g g ??EH ﬁde e%ﬁ%ﬁﬂly hal ogen, . C1- C4

I@| kgl a ®AndA -1H- a:llkcomﬁ,lkgn (SE)Z-(C(le:;)Céb)lwlkyl , CF3 or
OCE3.. A Preferred cl of coppoynds aqf for
i da8o L o G PO RS 1 1~ A A e RG] dev-
phgnpheﬁylgeihzd{cbllz\/ﬂ'i@ﬂh ei Berachutanyapt ianab_h%olyl (C1-Cy)alkyl-
subst 15 w 1,.2, 3, or 4 groups that a
i ndeﬁ%lﬁ ﬁt|?xa‘ﬁél%ftgéﬁmhciscﬂpté%%ﬁl%ycfg%ﬁt%% With 1, 2,
- S023, ( 6%- CAYraldey/ |thaGF3rer i k¥dse nden%19ref&&radk91a&§ -Cq
of conpounds of fornula Ilk2n1|nclude conpounds of
f or mArEOFY FXRer SitiCo G 1RO*Ys PREPIAT o eBEAIYY L each
of \thiaQBai].Eoﬁjzlb&tﬂskl;l,t&ﬁ:@iheﬁ?iltm%\reﬁﬂnber 3 or 4 of

the R2 th a hal
Pr ot B¢ BRF Clage ofRRARSRRIY of - fGr-fal 3LFY - PR

25 conpougis 1ty if, 0nMdhAoyl | Phenphereidy) szaﬁopbenyl
which is substituted at position nunber 3 or 4 of

t he
R2 phenyl @+ Forgy s@tenyt haP%ﬁéﬂquaiféDWl@cpgrr%ldlnylcarbonyl
Pref erredog! 255,-ghefpIPomisise i0f thar By 8id Idrougsnekude

30 conpounds,  of forrmula II11-z, wherein R2 I s benzyl,
each of \AﬁPEhOIi‘%Ué’uﬁé‘PFF&FEEIe%tW% 1ti 8n Aun®lerd Froyps that

4 of the RZephetferden@1W hi sydral egen, o I@&?lor c%Salﬁbxy,

Preferred cl ass of compounds of fornul a 1 i nclude
35 compoulids & f HFmulN (CerCa@lkiber Bif-C20a gyl (C1-Ce) alkyl,
2004/ 099168 %QT@@,_S;OOM 011371 R2 is Cl1-C6 alkyl. A

Preferred class of conpounds of fornula Ill-v include
conmpounds of fornula I11-bb, wherein 5 L3 is a bond,

-0 Q&Ci‘rgﬂ%rﬁéci(yélas%r of &%%’)d@lc&ylfomgléSIIf]qo'l)ﬁc'lude
- phenyl - C(0) - phenyl, -benzofuranyl-(Cl-C4) alkyl

compounds of formula III s, wherein

Q is indolyl, -phenyl-C(0O)-phenyl, -benzofuranyl-(C;-C4;) alkyl-
phenyl, indolizinyl, benzofuranyl, or -indolyl-(C;-Cs)alkyl-
phenyl.

A Preferred class of compounds of formula III include

compounds of formula III-t, wherein

L is - -C(O)NH-, -C{O)N(C;-Cq)alkyl-, -C(O)-{(C1-C4) alkyl-, -NH-,
or -N(C;-C4) alkyl-, wherein the alkyl groups are optionally
substituted with phenyl, which is optionally substituted
with 1, 2, 3, or 4 groups that are independently C;-Cg
alkyl, C;-Cs alkoxy, halogen, OH, NO;, C;-C; haloalkyl, or
C1-C; haloalkoxy.

A Preferred class of compounds of formula III-1 include

compounds of formula III-u, wherein
-19-
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phenyl, indolizinyl, benzofuranyl, or

-i ndol yl - (C1-C4) al kyl - phenyl, each of which is
wWopitosEbs y substituted with 1, 2, 3, or 4 grecapssiochad11371

are i-ndepengent |y C(@fnabkyd,) altyC4; 10

al koxycar bonyl, Cl1-C6 al koxy, hal ogen, hal oal kyl,

HafBa koxy, NR6R7 or phenyl; wherein R6 and R7 are

f,ndependent | yoHe, A1EAL aldeyhalpheny! (Cl- C6) al kyl ,

al kanoyl, phenyl (Cl1- C4) al kanoyl, al koxycar bonyl,

pyri dyl carbonyl, pyrrolidinylcarbonyl, 15 or

- S02aphesybrradeaiigy b'ﬁec&}(ﬁdﬂhr&‘dsﬂr&u&%rﬁﬁﬁa opt Lonaldiyde

substituted with 1, 2, 3, or 4 groups that are

qperaAdent | {PTRIGydRI-E1- 2S5 I% | . C1-C4 al koxy,

IQEBS ﬁkﬁniﬂﬁhpﬂ@ﬁ@@lCpﬁ%&hkk&l, or (Cl Cs)alkyl wherein each

N( C1- C6) al kyl (C1-C6) al kyl, .. CF3

Pr ef BPFBYL cFELWP ofs @@ﬁ'ﬁef}ﬁﬂ%y o?uli‘sd'flr?&[t&dl Wftlbblq ol dde°r 4

conpewBdss ofnforand anabbeﬁaenwrrﬁl@glea I 8,a,bangy1 orc,-c,

(C1-c4) alkyl-; and Qis indolyl,

-pheﬁ}FO&O)%herﬁﬂz (C5&ny ot HrEhny ICFe X 99Fsal kyl - 25

phenyl , indolizinyl, or benzofuranyl each of which is

optlonall substituted with 1, 2, 3, or 4 groups that

are 2 Ryge %?Eﬁﬁnq%Psél9@50QPRSMndSCPfCiOémkb%y%%étﬁnﬁﬂc1Ude

ShSinadl beXyorhaloaen, whabnaldy . hal oal koxy, NRGRY.

phenyl . 30 A Preferred cl ass of conmpounds of
Ffzo%ﬁumermli &c PeREY Lde"h Ao §REE bF PR 1y puggtituted

wher giippn Q1 S - benzpf ur ?Qxhpé Ct]ha@)ar%l k¥bhepbeaylel g halogen,

|ndoI|Z|nyI or ' benzofuran 1 WO 2004/ 09916
PCT/ 052004671379 -CA @%@@fre@%f H#5sCof adipoulds @f OCFs.
formula I'l include conpounds of formula Il1-f, wherein

Lis -NH, or -N(C1-C4) alkyl-. 5 A Preferred cl ass of
conpéuﬁégf@#r¢QHQﬁﬂ&§ PE- ¢OmM@PuHeOfcénpmuhdsliﬁ-m include

gélsuhas%ﬁg?omﬁre'ﬁé& | SndbeiRl is H N2, C1-C6
ogen;
R, is phenyl or benzyl, each of which is substituted at position

number 3 or 4 of the R; phenyl ring with a halogen, CF; or
OCF;.

A Preferred class of compounds of formula III-1 include
compounds of formula III-y, wherein
R; is phenyl which is substituted at position number 3 or 4 of
the R; phenyl ring with a halogen, CF; or OCF;.

A Preferred class of compounds of formula III-1 include
compounds of formula III-z, wherein
R, is benzyl, each of which is substituted at position number 3

or 4 of the R; phenyl ring with a halogen, CF3; or OCFs;.

A Preferred class of compounds of formula III-1 include

compounds of formula III-aa, wherein
-20-
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R2 i s phenyl, phenyl (Cl-C4) al kyl (such as benzyl or
phenethyl) 10 Cl1-C6 al kyl (such as nethyl, ethyl,

wo sepnopays ), -(Cl-C4) alkyl-C (O NH2, - (Cl-Qd4QT1/US2004/011371
Bl k¥l e S Qbkyl C1- C4) al kyl, or (CLl-C4) hydroxyal kyl,
wherei n the phenyl groups are optionally substituted
wth 1, 2, 3, or 4 groups that are independently

hal ogepreﬁérﬁ‘éd ailka)éis, o€lcbhpalkdx bt toRul&LlrT1A5 Ghclude
al ky A Preferred cl ass of conmpounds of

??WﬁﬂPgs ?f f?ﬂ@ﬂ&U&IICBﬁpd@ﬁﬁf%ﬁ formula II-h,
mheéearbéﬁls—oa(bw@mmyl(c‘&r m()clatk)yla,lke}zrl ; (Cl-C4)

al kyl -;. 20 is indol 0) - phenyl

QB@nzlé‘fiBH%yl R@Pyécr)cy (9) kphe )piren;heHZPﬁaéﬁwi h{f1-Ca) alkyl-
benzghuhanyl ind¥1iirgal, ybeﬁgaf&@rg)lkybr phﬁaaiyle@th4 )alkyl-
of which is optionally substitute 4

gr oup§<PHat %ﬁ%ﬁ|Q¥déﬁéﬁaehflﬁp?39qaélyl§9Pét€ﬂﬁ¥9ﬁ with 1, 2,

al k0>sycagb@ryfou&l-t@@tagkexyndet@m%ayhélrcgl KYky12%;-c,
hal oal koxy, NR6R7, or phenyl; wherein R6 are
i ndepeKEERERYPPRY 10 CoCalPFPXY p Rl AL - h@éyaftkyl,

al kamxbam&@wln{&ﬂh ,0491& a yl ,whéééﬁq%ycar bonyl ,
pyri dyl carbonyl, pyrroli car bonyl or

- S02 Rphastfy/ IR7 merw#nwe@y vi g g%@psaJdﬂelIS@henyHCl-
optional | ¥, sul 1|tg§ggn&9jhé%1C%1 §k ﬁgafkgﬁ S that

are |ndependen I'y hal ogen, Cl alkoxy
NC2, OH, ¢@5pxyq«qun@g)apky;dylcarbonyl pyrrolldlnylcarbonyl

N( C1- C6) ab kYl 410l KWihher &3 +RE
2004/ 099188 POT! BEonga) DeET™ KBy eg§egir1r edgz‘%l Yass “of

conpoundsOE#i¢Qﬁ#ﬁM éubﬁthtvtﬁﬂtﬂﬂ?hcénpéunas of § @ueypg that
-1, MheéﬁérEn&é%éﬁﬁeﬁt??”ﬁal&&én aﬁkyikl%bﬁylci(?nglﬁ%xy,

iIs indolyl, -benzofurany
i ndol i zi NPz, SHpeNHnf WHARytCGs)@lkyl, N(C1-Cg)alkyl(Ci-Ce)alkyl,

-i ndol yl 1- kyl - phenyl , each of which is
optlonalléggﬁﬁépﬁkuted Wi th 1 2, 3, or 4 groups that

are |ndependently Cl1-C6 aIkyI Cl- C4 al koxycar bonyl ,

class o?gg&¥§%a %%%egFo 5HW4QUF% é?ﬂg%gwfgfﬂﬂigqnclude

conmpounds of
compounds of formula III-cc, wherein

L is a bond, or -(C;-C4) alkyl-; and

Q is indolyl, -phenyl-C(0O)-phenyl, -benzofuranyl-(C;-Cs) alkyl-
phenyl, indolizinyl, or benzofuranyl, each of which is
optionally substituted with 1, 2, 3, or 4 groups that are
independently C;-Cg¢ alkyl, C;-Cs alkoxycarbonyl, C,-Cs
alkoxy, halogen, halocalkyl, haloalkoxy, NRgR;, or phenyl.

A Preferred class of compounds of formula III-cc include
compounds of formula III-dd, wherein
Q is -benzofuranyl-(C;-C4) alkyl-phenyl, indolizinyl, or

benzofuranyl.
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conmpounds of formula I1-j, wherein R2 is - (Cl-C4)
al kyl -C(O NH2, - (Cl-A4) alkyl-S(O-(C1-C4) al kyl, or
w@ Sh408916hydr oxyal kyl . 15 A Preferred cl ass of PCT/US2004/011371

conpaupderefrddrdMisd bl- bohpehntte o FaRAUNESIDfinclude
formula I'l-k, wherein R is -(Cl-C4) al kyl-C(0)NH2. A
FFECEFFSdOE | BT ddmpoula&T S fornula 1 1-i i ncl ude

2Q scomgoynds af (d,cepulayhi~1, wherein R2 is - (Cl-C4)

al kyl -S (O b- (Cl-C4) al kyl. A Preferred cl ass of

conpounds of formula Il-i include conpounds of

for mal arbkefredErRIsN 025cRRpbendLClCAL Ry ds Oxyat kiHcluAe
Preferred cl ass of compounds of fornulas Il-h, II-i,
qopwoundg | of feymula JiI-py - ¥he¥RIude conpounds of
ﬁlogguﬂ{a II- n, wherein 30 R2 is phenyl, phenyl (Cl-C4)
al kyl , (C1-C6) al kyl, wherein each phenyl group is

P@pt%%ﬁ‘al |N§‘)25LFEIS' bt et wicthhalogen 3 ang 4 gr oups t hat

rar esi pelependentd a Nal dﬂ k¥l pefed PreRny1) |
i (Cl- gl ln)_anlE JI el }Q}I% -2]§e\m§’2004/ 099168

PCT/ Qsmﬁllbﬂsvaucm%meébwéd RIS oS WERpBlhds 671-Ca)
formd'lﬁyilc(’oim' Ud?cl ﬂ%ﬁl—cﬁc(d)gf%ﬁl—@d laPeyl, or (C1-Ca)

wherein R2 is p enyl wherein each is

opt | SEAFPyYalHsk . tvmeefalnwr—heh Hherzfl Yropps4age st arRaly

are | epgdeny | l,ogen, y
al kof??g?soz- (%%/Llé(?.‘ﬁl algk 1 SOICLI %O%EF l-'lrmg:]Par%erred

cl assnéﬁpé@@m&w@aéfogﬁm n@ul—élxl ¢11@/1/n<§11u6e alderpoundgz- (Ci-

of fermula.)il - e, WerRiy) R2 is phenyl or benzyl, each
of which is subsfltut ed at position 10 nunber 3 or 4

of the R2 phenyl rlng with a halogen, CF3 or OCF3 . A
Pref ar b?gf%é%g s%OBEOHQH%&fdJ Q)rfmf%?m!da :]‘ﬁ%%ude

conpounds o I-q, erein 15 'S p
agmpeknis s@b’é@rmu}taedlah pekerdigh nurrber 3 or 4 of t he

123 Pheydnd | N9 Wt It 320200960, G361 Q9%3a-,

Q is indolyl, -phenyl-C(0O)-phenyl, -benzofuranyl-(C;-C,) alkyl-
phenyl, indolizinyl, benzofuranyl, or -indolyl-(C;-Cs)alkyl-
phenyl, each of which is optionally substituted with 1, 2,
3, or 4 groups that are independently C;-Cgs alkyl, C;-Ca
alkoxycarbonyl, C;-Cs alkoxy, halogen, haloalkyl,
haloalkoxy, NRgR;, or phenyl; wherein
Rs and R; are independently H, C;-Cg¢ alkyl, phenyl(C;-

Ce¢)alkyl, alkanoyl, phenyl (C;-Cs)alkanoyl,
alkoxycarbonyl, pyridylcarbonyl, pyrrolidinylcarbonyl,
or -S0O,-phenyl, wherein the cyclic groups are
optionally substituted with 1, 2, 3, or 4 groups that
are independently halogen, C;-C4 alkyl, C;-C; alkoxy,
NO;, OH, NH;, NH(C;-Cg)alkyl, N(C;-Cg)alkyl (C1-Cg)alkyl,
CF3 or OCF;.
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Anot her Preferred class of conmpounds of formula Il-0
i ncl ude conpounds of formula Il-r, wherein 20 R2 is

wheoaphgiesvhi ch is substituted at position nunmbeeT/BSm04/d11371

of Wﬂ@rBﬁebb@cﬂly&ld‘és’lg)bebiﬁpmrﬁ&H agFeForibdaor I AHhclAde
Preferred g ass of con‘poungs of formula Il-n include
f

TBRSE G Oof TPTPHIA & TR sWPERSTRin 25 R2 is Cl-C6
@l kyl a Beved hefr prief ernedirlass &fa conpounds of formula

I-a i.n I%y% & %Jf&dfséngg f rnu SaJF@Ql vvherel n g(%%‘éije?wyl

\Y ISh@nz$fu2an§ﬁ Q&'4and34yymléﬁgeéféiﬁymﬂihenyl, each of which

PCT/ US2004/ 011371 Rio.at each, ccurrence is
i ndepEngBhi Py hhl sydisticeted wtl Ll @1 és4 arkbgroups that

C1- Céraahﬁaéﬂsarhder@hy%lt@d aaki&mxycl-l@QQall-Md%maNIﬂthl C1-Cs
Co6) al k or. N(C CG)aIkyI(Cl C6)al kyl; and L is

C(O)a %€§Yc41)‘a]a<rq€y1 CF3 (@2 Q4% - al kyl - C(O) -, wherein

the 5 al kyl groups are optionally substituted vvith

phen which _is optlonally substituted with 1,

or 4%?63 ST Y 9fhtClame of ndeBRAR I9f Eprmalal kTl Jefleée
@d@@xmdshakog@fmul%n NRwh&lefef hal oal kyl, or Cl1-C4

hal oal koxy A Preferred class of conp ounds of

Reot Frut Sacll“(?‘ll n%]r]%le‘c (©oMPound$1ofe fé‘rl#éﬂlaSI(Q/ha (CanereipAkyl.

Rl i $rH(cRA)) Rédro }arklg 3 are independently sel ected
from H, hal ogen, ]&O-I al koxy, NO2, NH2,

NH( C1- C8) al kyl , or N(Cl 15 Oeal kyl) (CL-Ceal kyl) ;

R21 'ASPEEf@Qed el Blek¥bmpAindtal29eR8ymafnd 2 i Sinclude
phenyl, phenyl (Cl-C4) al kyl (such as benzyl or

%@‘?@Fﬁ?l?f e dlkyl (Beedimas methyl | ethyl,
H,S 0BT ORY-c,j SOBMIYI0(0) Nm, .

A Preferred class of compounds of formula II-i include
compounds of formula II-1, wherein

R2 is —(Cl—C4) alkyl—S(O)b—(Cl—C4) alkyl.

A Preferred class of compounds of formula II-i include
compounds of formula II-m, wherein

R; is (C1-C4) hydroxyalkyl.

A Preferred class of compounds of formulas II-h, II-i, II-
j. IT-k, II-1, or II-m include compounds of formula II-n,
wherein
R; is phenyl, phenyl(C;-C4)alkyl, or (C.-Cs)alkyl, wherein each
rhenyl group is optionally substituted with 1, 2, 3, or 4
groups that are independently halogen, C;-C; alkyl, C;-C,
alkoxy, or -S0,-(C;-C4) alkyl, CF3 or OCF;.
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(C1-4) al kyl -phthalimdyl, -(Cl-C4)
al kyl -pi peridinyl, -(CL 20 &4) al kyl-pyrrolidinyl,

wo ¢@1/0¥s8 al kyl - mor phol i nyl, wherein the pht hedT/oBzig4/011371

pi peni dir8¥érrgy rdielsisdiolly bompsury RIFOlfobyhila O DUPSirfl@de

optionally_fused to_a phenyl ring and wherein said
Cﬁﬁ?ﬁ&Pﬁﬁi bl ?owu&@r iI&i‘ﬁw Y’M‘f)’gx?lr“m i dinyl, or

n}owrzvpﬂlém cgf;b:éﬁﬁya[ ewhéﬂfargléaahlhipo@{tﬂrhalgjy hﬂgbtituted
are 25 optiopal]y substituted with a total of 1, 2, 3,

or 4WQF§U%S Etﬁ%tcﬁkg pﬁggﬁ%ﬂﬁgﬁt@fehépgggﬁ?d%ﬁ2&§1h;iogen,
al kyk, -&laChyal koxy, ati&Rr, alsbyl (€,.Ct; CAahaligalckyl or acr;.
(Cl- &) hal oal koxy; wherein b is 0, 1, or 2. 30 A
Preferred class of conmpounds of fornula IV-a include
conpaupdsf&frdDrdMilsd b¥- Bomphei® Bl Iokfuda PONG iTR1ude
(C1-A4). al kyl, or. - &Cl-C4 al kyl -; Qis indolyl,
CpRERYFe o b) PR TI-Ben¥d3$1fdhyl - (C1- C4) al kyl -
IQhEQYﬁheﬂﬂMﬂHﬂ peAYl/1, benzofds anykh is substituted at position
-|ndonI-(C1-C4)aI§yI- 35 phenyl, dibenzo[b, d]furan,

or dPBERSHthi¥n CfedbR Bf RAgR¥hA 89 W3 Bomuirgdegen. CFs or
PCT/ ¥62D04/ 011371 is optionally substituted with 1,

2, 3, or 4 groups that are independently Cl-C6 al kyl,
Cl- 4 al koxycarbonyl, Cl1-C6 al koxy, hal ogen,

hal oal kyé £ehal 0alik@xy o £ NESRYourRls RFERYbmu1 MEF 8l N2 1R8e
and R7 are independently H, Cl-C6 al kyl, phenyl (Cl-
CBPAPRGF , o Rl ke, IghenyVhesinca) al kanoyl

rg! k@éw;@rrﬁowichpygl SYbOATRRRAl o PYEE O H WULEREDINYL . 4 of
or -S02-phenyl, wherein the cyclic groups are

opt i 6hal Ry phebyti rired'iil ik halogen, &F: grgPeEips t hat

10 are independently hal ogen, Cl-C4 al kyl, C1-C4

al koxy, NO2, OH, NH2, NH(C1-C6)al kyl,

N( Cl2ust ek B aErresfarkyss ofCrRImpoundr3of Afmmafler Addo

.C| of o LSRN V-h _ipelude 15

l%ﬁ%%%ﬁn%% of for%ﬁlggf%?ggugﬂébeyﬁeggg#s -(Cl-C4)

Ral ky | bgyrtal ivhildyl is - @ist@aptabkgt - popleriadi mpmber 3 or 4 of

(Cl-c4) &l kylapyrrohd diny] . &)
al kyl - m)rzp%eln%yl ) (‘%I/\helrg% 5 th%g%%%}haﬁ?’moayp?&'
pi peridinyl, pyrrolidinyl, or
A Preferred class of compounds of formula II-n include
compounds of formula II-s, wherein

R, is Cl—CG alkyl

Another preferred class of compounds of formula I-a include

compounds of formula IV, wherein

(Tm)v Roo Ry 0
78\ n
Q /_ L O_R1
\tg/i_ Rz
Raz  Ra
(IV)

wherein

v is 0, 1, 2, 3, or 4;
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nor phol i nyl groups are optionally fused to a phenyl

ring 20 and wherein said phthalimdyl, piperidinyl,
w@yoorobdtas nyl , or norpholinyl groups are, thep@hesyo4/011371

Herdt aachobchathedt€ iDpindenahbygncpsid Tddfeed i tdy alkyl, Ci-

total, of. 1, 2, 3, or 4 0or that are i ndepen ent
hal o§en eees S kypaled il Gy, nalaaopedl NH (Cy-

al kylce( £lxy#4) kad aakkydq) a0ky{ Cﬂl-@@)ﬁﬂbﬂl&l le@valy - 25 A
| ass of _ conmpounds of a IV-c i.ncl y

COM OGS B Tol nBE TV I Caron e PRS- 401 CHRBEF iR che

alkyblﬂylhgfbﬁ@éhére 0@@105&11@1%@Hsdﬂd@%@HdWB&E p¥nyl, which
yrrolldln wherei n the phthallmdyl

k
30 pllﬁePPHf"ﬁ%‘Tl %ﬁ*ﬁbéltlaf%%a WO ror ghofi ngF Yrepes that
are aept hﬁ@@ééﬂdéﬂtﬁ.@d clocaaphenyl Clr‘lda Ja Bk YW @1@lcGen, OH,
sai d__ pht haI | m df’ pi_peridi nyl, ﬂi)’)c/h rrolidinyl,
gr ouP€2 ar%e~Ce RALg&w BB $i6m, "i‘ﬂ‘o FYar e
optlonally substltuted with a total of 1, 2, 3, or 4
groups _that are independently -26 WO 2004/ 099168
PCT/ 6sﬁee£?briq_%f11a5ﬁapégéﬂmp@1mé4 ofl Eprmuga-BA HUREP,

cop@dunfi€lo €43 ok TVvCES, whéFeLF3. A Preferred cl ass

of ~conpounds of formula IV-d include 5 conpounds of
Rioifulla | V-e, wherein R2 is -(Cl-C4)

@) ) kyslﬁ]pmmlmma%e 1nQ{BF3leHH@1H:M/ féé‘i%@t%@ arghenylnaidges,

erein said phthalim dyl roups are

e By Ly los iHeaveaNGr t A, ¢ 9t 6P et Taraa By B ca-

gr oupsa 1t Are d1 endent |y hal ogen Cl 4 al kyl,
alors k%lxy A S:104205 (Cl-on alkyl, or OCF3. A
\ 2

FPF efsertt-edfOel a%LSC@faJd@fivpo@ﬁdéa geRY rﬂﬂda IV- c include

ofp R
SO AN @, ORI B Lo gpengymn)
pheny:~gr ddfvits ( émﬂiloﬁ\%lm%thy&bsﬁ}ihlaledlmnﬂ@pyl 21s@buty1 -

or 4 royp t nden a R _
|ky|(cgc14qc§‘fﬁ‘g k%%l?ah%- (‘5 3&? 3 ?plc%f%myl (G

OCF3Ca A FHeflemyad odidsny bf t@m@dnc&slkoﬂ fnemhlbhmwl-,f wherein

inc'%%% pﬁQh&PﬂRﬂﬂﬁQspﬁEeQQ&f%in'39%%01@H§£§i? or morpholinyl
groups are optionally fused to a phenyl ring and wherein
said phthalimidyl, piperidinyl, pyrrolidinyl, or
morpholinyl groups are, the phenyl portion, or both are
optionally substituted with a total of 1, 2, 3, or 4 groups
that are independently halogen, C;-C; alkyl, C;-C; alkoxy,
-502-(C1-C4) alkyl (C1-Cy)haloalkyl, or (C;-Cys)haloalkoxy;

wherein b is 0, 1, or 2.

A Preferred class of compounds of formula IV-a include
compounds of formula IV-b, wherein

L; is a bond, -0-(C;-Cs)alkyl, or -(C1-C4) alkyl-;

Q is indolyl, -phenyl-C(O)-phenyl, -benzofuranyl-(C;-Cs) alkyl-
phenyl, indolizinyl, benzofuranyl, -indolyl-(C;-Cs)alkyl-
phenyl, dibenzo[b,d]furan, or dibenzothienyl, each of which
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R2 is phenyl or benzyl, wherein each is optionally
substituted with 1, 2, 3, or 4 groups that are

wo nabependent | y hal ogen, Cl-C4 al kyl, Cl-C4 al kORYS2004/011371

- S024i 6 GAp€gnaal 1y lsubEEBt@teddGREh 25 A, P ef @f redireludssthat

of conpounds of_ formula |V-g includ C ounds of

fornffa t ?PeQH%%FéVnCRékl§95%£h9¥*§f Qégggﬂc?réggﬁlofcl"CG

whi Chlkcsxﬁubﬁet]ldgléhedhalo@ﬂsy]ti G2l cRURBRY, KR, 4 &f diedryl;
phen ring wth a halogen, CF3 or OCF3 . 30 A

Pref@??%%l%lass of conpounds of fornula |IV-h include

conpeyngs & 468 MidPeYdentifien eiq -B82 dikahepyenwbich

i's substltuted at £05|t|on nunbei 3 or 4 of the R

phenyl ri%fd 3* Heangyen, PEEBY LI Crobrhalkanevly wo
2004/0991£Ek&%§E5953994/0§§£ﬂﬁblo&rB6ﬁ§@[rﬁ&&ﬁ&ﬁﬁﬂin@ﬁcarbonyl,
conmpounds of fornula I'V-h include conpounds of formula

V-], wheP®i TPOR2PRE Benz{RSr ehhti ERS | & Suilss G PHPEd5E

posi tion Waﬁyoguﬂseituﬁé@ wi2npheny| 1) ng- W iolps that
hal ogen, CF3 or_ OCF3. A Preferred class. of conpounds

of fornul%9 \}I@%Pﬁ&fﬂﬁaély‘:lzﬂ%wl?ﬁd CotCs 8ltila Fvlk, alkoxy,
wher ei n L@Oz' sof, berd, nuQc, {&lably1 a'rkbdlrcg’)"arkjl@hf-@re) )alkyl,

al kyl - 'S |ndonI -benzofuranyl-(C -

al kyl - pherial ori R8BI+ zinyl, 10 benzofuranyl

-indol yl - (C1- C4) al kyl - phenyl or di benzo[ b, d] furan,
each of which is optionally substituted with 1, 2, 3,

or 4AgPERiRrigsaclase PhdepERIasel pEciorrula Wb intlede

c%lnb@ﬁﬂ@@r&p%rmu@% &6-al kppdweial ogen, CF3 or  OCF3.
5 A Preferred class of conpounds of formula |IV-k

Riznb‘? Ud€ 1 -EonpddidsPBEha bimadva | V(€1 -Ghepéinl pireridinyl, -

-ben4@Iwﬁnxhk{z%wol@d&xmphe I_c4be§fnglum¥>hml%yl

di benzo[ b, d] f uran,” each Is optionally

SubSWhPHFé@ the phthallmldyl plperldlnyl pyrrolidinyl, or
morpholinyl groups are optionally fused to a phenyl ring
and wherein said phthalimidyl, piperidinyl, pyrrolidinyl,
or morpholinyl groups are, the phenyl portion, or both are
optionally substituted with a total of 1, 2, 3, or 4 groups
that are independently halogen, C;-C; alkyl, C;-C; alkoxy,

-S0,-(C1-C4) alkyl (C;-Cslhaloalkyl, or {(C;-Cs)haloalkoxy.

A Preferred class of compounds of formula IV-c include

compounds of formula IV-d, wherein

R, is -(C1-C4) alkyl-phthalimidyl, -(C;-C4) alkyl-piperidinyl, or
-(C1-C4) alkyl-pyrrolidinyl, wherein the phthalimidyl,
piperidinyl, pyrrolidinyl, or morpholinyl groups are
optionally fused to a phenyl ring and wherein said
phthalimidyl, piperidinyl, or pyrrolidinyl, groups are, the
phenyl portion, or both are optionally substituted with a
total of 1, 2, 3, or 4 groups that are independently
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20 wth 1, 2, 3, or 4 groups that are independently
Cl-C6 al kyl, Ci1.-C4 al koxycarbonyl, Cl-C6 al koxy,

whadoagenes CF3 or OCF3. I n another aspect, thePCT/US2004/011371

| NVeRkiegep) avi-dgSalkfihacecedtikealy, 250.6Q0pasi)t bQRyl, CF;,
conpri Si ng a conmpounds of according to fornula 1 at
| easPZofle Yhar maceutical l y accept abl e sol vent,
carrier, excipient or adjuvant. In another aspect, the
i nvention _provijdes a mgt hod of 30 treat| n d| abet es._in
2 pafi BREZSERRA 170 2SAc ATt FOBRGHIKS CompPFERAy 1V-a include
ReFouhas es £ nigafmg%ﬂmued WHhefirmul a 1 or a
har maceut i cal osition_of conprising npound

f1% of turge) alkz@ téebwwglm@prbewe@mﬁvméﬂa Phenyl

anot hehy asReGihedeN® AYENHHEHR1IHAMLAES o8 OFROMMA Y 1RNPs are
pharmaceutical |y acceptabl e salts thereof of fornula

Vv, ioBtionghhhsiwngs 16RtedrHita A tokmérefnln 3s 0, OF, 4 groups

or 2tnat Rlrd sidd @Jad@ﬁt kiyd 1 g@hen)z‘: (&1268)al kyl ¢ R21koxy,
is CI-O6 al kyl. —( ﬁ% al kyl - C )&Nﬁz% e7) R

hydr 0%zl §6p1¢ 4> ;ﬂ%@(}p Chr ﬁe@??((:l c4) al kyI V\her ei n
each phenyl is optionally substituted with 1 or 2
grou s that are _independently hal ogen, Cl1-C4 alkyl,
Brebxgred siasecet 1ocmenungsk pi, Eparek KW -c gmclude
c% Gahkony: B Ry R22mdid 23 are i ndependent |y

selected fromH, ary | al koxy, aryl al kyl, hal ogen,
Ra| ks;/lphemarllapkl@;ayl NOEs) AH/ L IR @Ea&yaﬂkyﬂ wherein each

N Cﬂ. a l 1 1 1- or
al( ky -aryl yél)&ugl 1%26%%&% 11@)‘*&%}: f’g{i:gcgl %rl( %yl %25 ‘

15 r\pmum)@at@ylarﬁr ypdepwmlarr ylalogen, Ci-Cs alkyl, C1-Cy
- N(Cl 4@y kydo) SQay vl e cvwea(ﬁm tog, &Y loggroup IS
optionally substit Ot ed Wi 3, or 4 groups that
are |ndependently Cl-C6 aI kyI Cl C6 aI koxy, hal ogen,

l,«oOLsh o :
o N( s fd%rqﬁ ﬂ-"",ss- é&ﬁl’f‘ﬁ EMﬁ%}é)"fﬁ( £RPmuYe, JYE include
COGI(JO)m@@lof oAl agfkyd - ,whekein NH-, or -N(Cl-C4
I el h ti I
%tg%k%eut}w;%gr. %Engﬁg,nywk?él%#xc 8Hp1é pﬂ%ha%{i%k’ Yubstituted
subsw:Ltlmtbd v t3h or 2, gBoumy tzhag;:r ampsm@aberaiemtly halogen,

C.1-C4 alkyl, C1-Cq4 alkoxy, -S0,-(C1-C4) alkyl, CF;3; or OCF;.

A Preferred class of compounds of formula IV-g include
compounds of formula IV-h, wherein
R; is phenyl or benzyl, each of which is substituted at position
number 3 or 4 of the R; phenyl ring with a halogen, CF3 or
OCF3.

A Preferred class of compounds of formula IV-h include
compounds of formula IV-i, wherein
R; is phenyl which is substituted at position number 3 or 4 of
the R; phenyl ring with a halogen, CF3 or OCFj;.
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i ndependently Cl1-C6 al kyl, Cl1-C6 al koxy, hal ogen, OH,
NO2, hal oal kyl, or hal oal koxy; 25 L3 is a bond, -

w@¢ sih408i6al kyl -O-, -0- (Cl-C4) alkyl, or - (CLlpCT24$2004/011371

aIkyhrPrébérf%dithésSOEakoﬁﬁﬁﬁbdsfﬁibibkhulngWWH|1nclude
benzofaran¥ or dlbenzofuran where 30 the phenyl
GEPSHRFAENGF | {PRMIS iVaPed"FEH™, 2, or 3 groups that

Iﬁresik%ﬁﬁgﬂndﬁ%hbh,1Bab@%&ﬂhtd%deﬂtabkyit1éafﬁaﬁber 3 or 4 of
alkox hal oal kyl, .Cl-C4 hal oal koxy,

NH( c H%ﬂnyloF e\ C’il"(%)aaH%}PFET CBY iy PCFand t he
dlbenzofuranyl and benzofuranyl groups are optlonally

35 substi%uted wth 1, 2, or 3(§rou s that are -29 WO
2004F085368% £/ Uss602£059 S@peRIBRL R yI\EI2 é@clude

@Jnipyshndgloﬂf@ﬂrdqumhonwer&h% al koxy, hal ogen,
hal oal kyl , haloalkox or . NR6R7; where and R7 are

Lpnd@pnerstitl yOR,(CoiCas 1Y ky| of cXSosCal r@éﬂfy;}r Cl- C6

aal; %Oﬁﬁaalﬁpnylberrz@fﬁlgﬁnwm S QN GL=E8) al k¥ho1 Diny1,
- C(0) N(C1- C6) al kyl (CL- )aI yl'; or (b) benzofuranyl
or dPBBRAEMIAMAY - iedehydt (G |Ceh5‘3r]§’3'0"|a§>(hieélﬁélrl 2

SUbSBhbHﬁ@Q[B“&ﬁY&EanZ,eQEhser%Hﬂ$i tiRabp8f6nally substituted
|ndependent;¥ Cl-C6 al kyl, Cl-C4 al koxycarbonyl ,

Cl- CBiaRkbxy2 Kal e, J1OUPRI EH ke haﬂéaw@s@ﬁlm@@ Cs
or NReRf1, |@1—§§1|éikc@%a%@n??epe@t—cetgﬁcéme@lt 18Ben, CF; or
provi des conpounds formula V-1 1, e.,” ‘conpounds of
f or niFE: vV wherein Rl |s H 15 In st|II anot her
aspect the invention provides conpounds of fornula

[ conpounds of formula V-1 wherein nis 0 or
1 RézPaﬁﬁemg &@ssoPh AYEPVYE® cAndorpelant f2 inglude
ao&%geﬁageatlyoﬁﬁh%ctxgdlf romtLihal ogen, Cl-C4 - 20

al koxy, NO2 H2, NH (Cl1-C6) al kyl, or N

X @f %@Zk%%ar(@r- G@awyp)lkylmhwl :aﬁ@m@ﬁua@@‘ebt or

the BQB§H£6B@mﬂ&%&%ﬂ?seQQHQQPQ%ﬁc%f1s optionally substituted
with 1, 2, 3, or 4 groups that are independently C;-C;
alkyl, Ci-C4 alkoxycarbonyl, C;-C¢ alkoxy, halogen, CF; or
OCF3;.

In another aspect, the invention provides a pharmaceutical
composition comprising a compounds of according to formula 1 at
least one pharmaceutically acceptable solvent, carrier,

excipient or adjuvant.

In another aspect, the invention provides a method of
treating diabetes in a patient needing such treatment comprising
administering a compound of formula 1 or a pharmaceutical

composition of comprising a compound of formula I.
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formula V-3, i.e., conpounds of fornmula V-2 wherein R2

is 25 phenyl (Cl1-C3)al kyl optionally substituted with 1
wo@roo2/ogrierips that are independently hal ogen, E1¥F/042004/011371

al kylin &otMemldepxyt, - B02-ifkeht@dn pabkydies @npiunds and

n_anot her aspec R2 i s benzyl _or_phenethyl

oGREPaRE | - AL PEAPAS SV LOPREGE | PT SOt v e
o@&peﬁhdsRiflﬁarnbﬂﬁzyl epéienal |y substitut ed as above.

In yet anot her aspect, 30 R2 is phenethyl optionally
“safis rtﬁt e & above. In still another aspect the R2
RYr DSI[H | ;U085 Udyilt, UbRENPI (TREERalstl;t uted. I n yet

anpt her aspect, the inven%o?éfg OVI des co

-0

ound
Re ot tffaCy- k4L e = (Cetripodt SRR IR SE A ‘?’é‘?’fYaﬂ’i‘yl

i s 3pnuASUPSEE tpneeqzlqclr@noawpﬁt |W1'L51%Cinb%8él/1| phenyD is
WO 2004/ 099168 PCT/ US2004/ 011371 I n _anot her aspect,
pr ef BPF&EREbhh GTHREC ISR EEEr FF R & GEn@l g8UPE hghat are

conp@uaeﬁe@aeﬁ@ﬂrMaao‘g{bn (R-@),vaR2 R21-©, Qilkoxy,' -50,- (Ci-
O R L3 (VI), wherein RL is H or

Cl- c§4b|%<];)‘fyl R@aﬂgabhﬁéhwor &?éﬁg‘;‘#{‘@&YM) al kyl (such
R3S, BENZW,,, REgNeLhre GhdepbSdi)dnphenyk}ia WAGK LN

each phenyl group is optionally 10 substituted with

1, 22rglaBoupsyERakY br f3hngEPenaéhyly Othaldddesy  NOz2. NH,
hydrﬁ%){/cl—@%ya%kﬁai Ky ,clfé6a(i4<yql K@f‘—)@saﬁ.ﬁ}l M)M&gﬂlkyhnc 0) -
or (Cl-C4)hal oa v is 0, 1, 2; each
i ndeperde t?lykﬁhlﬂfrréé@y Nﬁgtﬁqeﬁlk@@zp)m {6y Caleikes -axgl
L SRR 5 ) el i
i s avBeFREDN -t @fvE2yrPIy|is etipealEy) swpsyituted wth 1, 2,
benzef uranyly.Qpdi PRRZOS 1L fmdepeﬁaghts?y ML 8,1, ¢ -co
optionally substituted with 1, 3 groups that are
i ndepeRerent Ihplogen, OH, NO2, haloalkyl, or haloalkoxy;
L is -SO;N(C31-C4)alkyl-, -SO,NH-, -C(O)N(C;-Cy)alkyl-, -C(0O)-(Cy-
C4) alkyl-, -0O-, -NH-, or -N(C;-C; alkyl)-, wherein each
alkyl group is optionally substituted with phenyl, which is
optionally substituted with 1, 2, 3, or 4 groups that are
independently C;-C¢ alkyl, C1;-Cs alkoxy, halogen, OH, NO,,
haloalkyl, or haloalkoxy;
Ly is a bond, -(C;-C4)alkyl-0-, -0-(C;-Cs)alkyl, or -(C;-
Ca)alkyl-;
the A-ring is
(a) phenyl substituted with benzofuranyl or dibenzofuranyl,
where
the phenyl is optionally substituted with 1, 2, or 3 groups
that are independently, halogen, Ci;-C, alkyl, C1-Ca
alkoxy, C;-C4 haloalkyl, C;-C, haloalkoxy, NO,, NH,,
NH(C1-Cs)alkyl, or N(C;-Cs)alkyl(C1-Cg)alkyl, and

the dibenzofuranyl and benzofuranyl groups are optionally

substituted with 1, 2, or 3 groups that are
-29_
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20 C1-C6 al kyl, Ci1-C6 al koxy, hal ogen, Cl-C3
hal oal kyl , Cl1-C3 hal oal koxy, NO2, or NR6R7; where R6

w@nah4/899188 € | ndependently H or Cl1-C6 al kyl. | nPomes2004/011371
aspect, th@dé;réfmtrﬂttm pr-ayi deryTOMPOURAsl fxyicakBBhal, C;-Ce
25 VI-1, i.e., compounds of formula VI wherein R2 is

ohenyl . bRHEHY. G LARERet oS Uivdr o hERERbRERY1 BolFeRri where

of each &g a@pt RPNt mna@bahaéﬂtpﬁl H/\/l tch-éa6 QI kz1gr om
that are i ndependent I y hal og -4 al kyl, Cl
al koxy, CF3 oral¥am®yl afie S0 ﬁ?ﬁ@XY‘F@ﬁbOWZ L ?5&23

are independentd y )38l (e¢t@d afikom Fbrham:gemcl &) kihky1 (Cy-
OH, al koxy, N2, NH2, NH (Cl-C6) al kyl, or N (Cl1-
Coal kyl) (Cl- CaPRIFY i ©T31 WD 2004/ 099168

(BET/ Y0044 P34317 lor |dib@ﬁ@bb@far@ﬂpeceta»cht he WRAYENtidRptionally

provi des corrEounds of formula VI-2, e., conmpounds of
f or miMRS Vi tutsghetidith 1R22 - aRE mom thathafy dinifaendsntly

In yet-anatiher, a@p%qtalm@dar%ﬁwoncprcqvaﬁﬁéxy, halogen,
conpounds_of . fornula VI-3, e., conpounds of fornmula
VI - 2 b@fherekyil RN RG>y eN‘Piz)fdrOé‘g@ﬁ6R7and vis 0or 1.

10 In still another aspect, the invention provides
compounds, _of formula VI-4, i.e., conpounds of fornula
VI - 1In\at 11 gmoghes agRerei rthes inyeathender vidast compounds

o¥t ebkn@anotier, qsréect cohPSuddY &Y 1£8BmRi OV AfSerlein R, is H.
conpounds of formla Vi i.e., compounds of fornula

VI-4 with thefollovmng structure: (Rlo)v R21 O
L-o- E% sggﬁi'Bd%%%%geésﬁép@CtthéIT%V%HY?Q&'ﬁEbJ%d@Q @%&pounds

conpounds of 20 fornu e., conpounds
offofaumala/ V-whdr-6i-n Rempeunds ofndorpulasVi, WEZeiol- 06
2l kyh ﬁcn anot her aspect, Cl1-C4 al kyl) , or hal ogen.
In sti anot her aspect, the invention provides
Rep@pouRds are both hydrogen; and

R;o and Rp; are independently selected from H, halogen, C;-C,
alkyl, OH, alkoxy, NO,, NH,, NH(C;-Cg¢)alkyl, or N(C;-
Cealkyl ) (Cl-Csalkyl ) .

In yet another aspect, the invention provides compounds of
formula V-3, i.e., compounds of formula V-2 wherein R; is
phenyl (C;-C3)alkyl optionally substituted with 1 or 2 groups that
are independently halogen, C;-C; alkyl, C;-C; alkoxy, -S02-(Ci1-Cy)
alkyl, CF; or OCF3;. In another aspect, R; is benzyl or phenethyl
optionally substituted as above. In still another aspect, R; is
benzyl optionally substituted as above. In yet another aspect,
R2 1s phenethyl optionally substituted as above. In still

another aspect the R; group is unsubstituted or monosubstituted.

In yet another aspect, the invention provides compounds of
formula V-4, i.e., compounds of formula V-3 wherein R, is

unsubstituted or mono substituted benzyl.
-30-
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25 of formula VI1-2, i.e., conpounds of fornmula VII-1

wherein L is -C (0) - (C1-C4) alkyl- . In yet another
wa@s@aoyi6t he invention provides conpounds of POT/DB1084/011371

VIl1-3, i.e., conpounds of formula VII-2 mhereln Qis

30 b nzofura or di benzof ur eac i ch
optlgﬁa?? %%5§prﬁte8r ??F%ﬁlﬂpmfoﬁpgﬁ WﬁéWm&Fev include
tihedepapeendd o fClEdohulal ¥y) , hal ogen, or C1-C3

hal oal kyl (in one aspeg 3. % -32 WD 2004/ 099168

PCT/ US2004/ 011371 adhect e invention
provi des conpounds oféf dog , conpounds
according to any oﬁ%Lﬁ \F

hl -1, Vil-2,
VI1-3, wherein R2 is phenth ba zyl, ~or phenet hyl
(more preferably, phenyl or %enzyl) where the phenyl
5 portion of each is optionakY¥ substituted with 1 or
wheBE9HPS that are independently hal ogen, Cl-C4 al kyl
(in one aspect nmethyl or ethyl), Cl-C4 al koxy (in one
Raspedt ,ométhéxyléyrlet hoxy), CF3 or OCF3. In a
i 1 efenty13spechyy 2, 1g) UBSHDSttheds boyahi ) lohenetnyl, or
anot her aspect, R2'T's onosubst i tuted at 4
posi ti @Irl\zhighf?lfqyly)@t stiereinnea¢lerrhpdcorovhels optlonally

i nveg&b@&@;é@ﬁ %q% ;"EO”POW% %{]rghggryhét VI i dacBendent1y

conpounds fornu 'om ng structure:
R21 trlgyen) T&GirOR}Z: @E-GNhé?ﬂéYh iCs 04 c¥lkbxvl.n (Enot her
aspegt en o p oW unds of formula
Vi ||-E hgl%%lw\i & E“”l‘ or EEB'V| Il wherein R21 is

VHlShQE 1(39132,alkyl or halogen 20 In st|II anot her

GBRRly sMEAIYENLON PLgHLARD, SAIRGICSC, &, LOLIV! %, .

VI | | abhexei C16CkH _élati@razl&ﬁ/ﬂw aﬂy—lcwhamiﬂé{mwf ulNany | NHeayH (C; -

Chat a3’ BRehBnael PR et Y natagen, or

L€ll£1hthﬁndalk@F(C1+C2®nkky1, or —(Cl Cz) alkyl-;

Q is benzofuranyl or dibenzofuranyl, each of which is optionally
substituted with 1, 2 or 3 groups that are independently
C1-Cs alkyl, C;-Cg alkoxy, halogen, C;-Ci; haloalkyl, C;-C;
haloalkoxy, NO,, or NR¢R;; where
Rs and R; are independently H or Ci;-C¢ alkyl.

In one aspect, the invention provides compounds of formula

VI-1, i.e., compounds of formula VI wherein

R; is phenyl, benzyl, or phenethyl, where the phenyl portion of
each is optionally substituted with 1 or 2 groups that are
independently halogen, C;-Cyq alkyl, Ci1-Cs alkoxy, CF; or
OCF3; and

Rzo. R21, R22, and Ry3 are independently selected from H, halogen,
alkyl, OH, alkoxy, NO,;, NH;, NH(C;-Cglalkyl, or N(Ci-
Csalkyl) (C1-Cgalkyl) .
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aspect, CF3.) In yet another aspect, the invention
provi des conpounds of forrmula VIII-3, i.e., conpounds

wobtoosemed a VI, VIII-1, or 30 VIII-2, wherei PCRRS1084/011371

phenyl benzyl, or phenethyl (nore preferably, phenyl

or where the phen on of,

O DERE e gheLe L PSTHL BOLLLON O 830 o Shgas of
flomﬁlepsmdem | Vi .kal, ogefpotdd<h falfloyhulbnvone wsedin Ry, and Ro;
nmet hyl. ar -33 WD 2004/ 099168 PCT/ US2004/ 011371
aé?hegth?ﬁ§?99%ﬂ'koxy (in one aspect, nethoxy or

ethoxy), CF3 or OCF3. In a different aspect, R2 is
unsubstituted. In still another aspect, R2 is

MoNOSDST (ARUPeAL 2PRECS: oTR% JHISPET BR. pnsowefetcompounds of

f@@ﬁﬁh@rvnspeclt e theompa@mst HE Fo2wldeSvEoNP/HEIES no
fornula VII1-4 ., cqnpounds of formula VIII,

Ry1 394 R ?/F?lhyzdrogcﬁn VRPE- 3 ISBrE L is - O(0)- (Cl- C4)
al kyl-. In yet another aspect, the invention provi des
conpounds of 10 formula VIII-5, i.e., conmpounds of
for MM aS§AYY angtheriasgggy. Lhe &PVQPF+°% PYesisn cpmpgunds
ofOforhim ¥ 8fz-anotiher , asp@sdundNe £l R¥eRL1 YNV RIOVIEES, or vI-3
conmpounds of formula VITI-6, i.e., conpounds of
whSFRIP alavitsl & PR 1, VI11-2, 15 or VII1-3, wherein L
is -NH, or N(Cl A aIkyI) In yet another aspect,
the i nvent i on provi des conpounds of fornmula VIIN-7,

Ce. Incipdiidd arotbemasPeat.| thy fpventigy prpvidgp
c}'ﬂnb!)ug’ds Werrhub al §11 SEBNF, QompDheR-of Z&Mlﬁet\ll 4 with
anot her aspect, the i nventi on provi des conpounds of
ther ket 0TI SETUEtere: conpounds of fornula VI,
VITE-1, VII1-2, or Vigly3, whgrein Ly @N(ClC4

aIkyI)-. 25 In yet an er ect, |nvent|on
provi des conpoundsq | “Yo-R, €., conpounds
- 6RVIII-7, or VIII-S8,

of formula VIII-4, VI
wherein nis 0. In yet anot her aspect, the invention

provi des conpounds of 30 fornula VIII1-10, i.e.,
compayngs, ifef QUL Vthlul. 14we\4lchl>n pro?]/ dds Bkl una% of
or VITI-8, wherein nis 1. In yet another aspect

fpmeh@ﬂbWﬂr oVi-ges e@mwtﬁs off formula VII wherein R; is H;
and R;; is H, NO;, Ci1-Cg¢ alkyl (in another aspect, C;-C4 alkyl),

or halogen.

In still another aspect, the invention provides compounds
of formula VII-2, i.e., compounds of formula VII-1 wherein

L is -C(0)-(C1-C4) alkyl-.

In yet another aspect, the invention provides compounds of
formula VII-3, i.e., compounds of formula VII-2 wherein Q is
benzofuranyl or dibenzofuranyl, each of which is optionally
substituted with 1 or 2 groups that are independently C;-C,
alkyl, halogen, or C;-Cs haloalkyl (in one aspect, CFj.)
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formula VII1-11, i.e., conmpounds of formula VIII-9,
wherein R2 35 is phenyl. -34 WO 2004/099168

wEOMe8aeo4/ 011371 I n yet another aspect, thePCT/US2004/011371

i nvenii mmaviaﬂ;@&ceon’pb@nﬂweﬁtlfoﬁr gmbalc%é. |co’h1':i‘>,ouinde. of

co un foornmul a VI henyl .. 5
P e Pt o e PP AR pr g e iE OF FoPmulas
vaanpeunds, ofr1-foqr mulra3 Vlwhedsddin iR;€1is p}iﬁ'f@(lun%nf/l, or

ornuaVII enzyl 10 In
PHABPRbYL AU DTERE R RYSh oS 60, HELZEbhpdliee Ghe phenyl
pbeeithao¥lddchld s bp&lonﬁDI‘[\iniftd;Szl(ﬂﬁtfa@rWﬂa 1V|dﬂ 21@roups

ein R2. is benzyl n anot her aspect,
P eRER oM GRRTHEE LY. Hat MR o116+ AHHE Ky drapetect methyl

o20BPh 3] NQ,adyi 11661 i(Ag bAe dafiPddtENinetRoRgedr &fhdHgh cF,
treat nent_ a pharnaceuti calelgﬁyacce pt abl e, ampunt of

oEoRpBind T8t °f BrRAFESTC AAPeshy Bf ihemsibeBaFRged. In still

ahotAYl agspddt amgt NermaspeBst ithced NveNHON @RCANPASSESON .
a nmethod of treating diabetes conprising
admnistering to a patient in need 20 thereof, a

phar mRceait | xalihy adeeBpt add e AND WAL Qﬁv&l@mwla@s
salt of forrmula | or_a pharmaceutical conposition

COBRAFNSF Mf ForEWdpolihd orl it COFPPBRARI @f | Lorgulanylovith

thBerpl SN G thkrukas. In another aspect, the
i nvention enconpasses a nethod_of inhibiting TPT-1B

conprising administering to a atle t ¥n need 25

t hereof, a pharnmace tI @ nmount of a
conpound or salt o >P f the
precedi ng fornmulas or a phar rraceut |20al conposi tion

“Hepprisidg a,cqnpound or salt of fornula I, or any of
the preceding fornulas. In another aspect, the

i nvention enconpasses a nethod of 30 treating cancer

or nfﬂréﬁgﬁﬁgleagbégg dtﬁ%*ﬁﬁ%%nﬁq r%ﬁb@£ﬁﬁs compounds of

admnlsterlngto atlent I N nee ereo
fphavnhaceliidal liye. acc@mqmdes afodnrmeia aVI:ToTnpmmelor

Rsallts Q{f &8 rmg aCI 1an¥r°1f1a1 g preceding fornul as
phar hacet | ca npositio conprising a conpound

or salt of formula I, or any of the
In still another aspect, the invention provides compounds
of formula VIII-2, i.e., compounds of formula VIII-1 or formula
VIII wherein Q is benzofuranyl or dibenzofuranyl, each of which
is optionally substituted with 1 or 2 groups that are
independently C;-C; alkyl, halogen, or C;-C; haloalkyl (in one
aspect, CF3.)

In yet another aspect, the invention provides compounds of
formula VIII-3, i.e., compounds of formula VIII, VIII-1, or
VIII-2, wherein R; is phenyl, benzyl, or phenethyl (more
preferably, phenyl or benzyl), where the phenyl portion of each
is optionally substituted with 1 or 2 groups that are

independently halogen, C;-C4 alkyl (in one aspect methyl or
-33-
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35 preceding fornulas. -35 WO 2004/ 099168
PCT/ US2004/ 011371 Il lustrative conmpounds of the
w0 noogfvdies | ncl ude the foll owi ng, which were ne@EUS2004/011371

eltsiy DY, Cherly aVkdiy 6102 onehaspeds, nedhdxRYor ethoxy) CF; or
Canbri dgesoft.comin Canbridge, MA, or u3|n% Pro
OftpAC Narfi Fg LE6F BNarasPSfdr S|R®nl‘°5 WHubsrafrast e f?brﬁtlll

afdvBageskfedhem, cal daualepreBtited Nt ,£1R0 3Ade! ai fesition.
Street West, Toronto, Ontario, MH 3V9, Canada. ethyl

{[4"-(I-benzofuran-2- P O-CH3 1)biphenyl -

1] OXY&l(}%@r&Hc)t@fé%t atsge@@ Ot} inviekiBh Yt dviidhedbouhds of
oxy) (phenyl ) acet at e
foFEul?ZV%Ehf§|14efpu69@p9unQS\ofFformula VIII, VIII-1, VIII-2,

oNTet uran varéﬁe)lnSthsro@t®hemLc4>Na1k91~ ~~~
4-yl ] phenyl al ani ne N~0
2-({[4"-(2-benzyl -I -benzofuran- o 3 -yl) biphenyl-4- 0

X /|Iﬁ(%ét\%ﬂwﬂheE]5H#£9@Y|&KH“l&QEQHE@HQbEb@EHé% QofebBunds of
OH 4-(4' -di benzo[ b, d] furan- 4-

fepmphenyi i 4=y - 2- oxpoPRPBd of formula VIII, VIII-1, VIII-2,

okt U fE LT oumidanhy) benzyldbutanoi \/ \/ \/ OH c acid
As noted above, the conpounds of the invention bind to

and preferably, inhibit PTP-1B. As a result that are

usefﬂﬁ 'éhtéﬁ%thég Béﬁéégenﬂm9hnwa5EQH§ é@ﬁﬁﬁ?compounds of
|nclud|ng controlling or treatin di abet es,

fonprbdeyi Wol lfucds € - t of eprends aﬁd%pﬁmuh@r‘bwmg VITAsd) i WIII-2,

oSePst Ly thhd R ipati et sy ngeg kher e‘a&kyﬂwe conpounds
are also useful in treating or cont rol ['ing ot her

PTP- 1B nedi at ed

In yet another aspect, the invention provides compounds of
formula VIII-7, i.e., compounds of formula VIII, VIII-1, VIII-2,
or VIII-3, wherein L is -SO;NH- or -NHSO,-.

In yet another aspect, the invention provides compounds of
formula VIII-8, i.e., compounds of formula VIII, VIII-1, VIII-2,
or VIII-3, wherein L is -SO;N(C;-Cs alkyl)-

In yet another aspect, the invention provides compounds of
formula VIII-9, i.e., compounds of formula VIII-4, VIII-5, VIII-
6, VIII-7, or VIII-8, wherein n is 0.

In yet another aspect, the invention provides compounds of
formula VIII-10, i.e., compounds of formula VIII-4, VIII-S5,
VIII-6, VIII-7, or VIII-8, wherein n is 1.

In yet another aspect, the invention provides compounds of
formula VIII-11l, i.e., compounds of formula VIII-9, wherein R,
is phenyl.
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-36 WO 2004/ 099168 PCT/ US2004/ 011371 di seases, such
as the treatnent of cancer, neurodegenerative
walc@easHass and the |ike. The term "al koxy" repreSEOS®0&M1371

al kyl group of indicated nunber of carbon atons

attached to th arent pol ecul.ar noiety 5t rou%h an

oxygeh ¥75 AR afPPESt of “l ROXFT G BUpRE TR Fd&omPPpRds of

fOXAUPA VI NBIIPOXY,. e€t hOXpoyHBP@EY £3hful S OPrOPAXY,. wASrein R,

.used herein, the term™"al kyl" includes those al kyl

1§rBUBYbf a desi gned nunber of carbon atoms. Al kyl

groups may be straight, or branched. Exanpl es of

"alk¥l" i nclude nmethyl, 10 ethyl, Q[opyl, i sopropyl ,

but yI? Y&o-anotder aﬁEe?%Ttt-hﬁllJ%ﬂv,en peRt B OViiagy compounds of

fbeptys , vBretihyl hutyl , cafsbdrd®® bitk@ormiita t€ITM-93r Wherein R,

refers to an aromati c hydrocarbon ring system

igoReB¥Ming at | east one aromatic ring. The aromatic

ring may optionally be fused or otherw se attached to

ot her aromatic_15 hydrocarbon rings or non-aromatic

hydr 5 afPorfAAthEs. 2ERAAp dde dRVERYL R rRipEidasc cqaeounds of

ebenuexappi e, phenyl , saRbsunds oF 2o3umfta VIII-10, wherein R,

tetrahydronapht hal ene and bi phenyl. Preferred exanpl es

isf b@r3¥l- groups include phenyl, naphthyl, and

ant hracenyl. More preferred aryl groups are phenyl and

napht hyl . Mbst preferred 20 is phenyl. The term

"cyctoanggher; écepstt othe GVEBtégr| PECH D Eamsshod of

t EXAPDh £ S0 10f G, 0abkYE i & 1] Ui GYSLOPIAPW o a patient in need

cycl obutyl, cyclopentyl, cycl ohexyl, cycloheptyl and

ofyeveciyaatrmé pePharmiggwderllyr aceepierblingimoans of a

cbhHOEADG G AhAer, oP AMPIMeneaPfedl O NP £olRRIHET M

"heterocycl oal kyl," refers to a ring or ring system

cont B AFher Beaset onehé cirvienat om et @mashefsr @nmethod of

ePLLE O8N NAEN 0B St %\%MEE@H@% NELRLAALOM neeq

IS Ina non-aromatic ring. The heterocycl oal'kyl ring

therepfi onalliaymagepseal 1w ancepthbl @i aroutt adhed coppound or
e vel gal ky ' o] -l [ -

g e e

cheprevnt vl callkybfgioupslaave ofr eny 30f othie memsedsng formulas.

32% :a?hocghet}eggi’aggg ,Cl % lﬁ.ﬂvegltcgggseljlg&rﬁp%dses’esf gr method of
inhibiting TPT-1B comprising administering to a patient in need
thereof, a pharmaceutically acceptable amount of a compound or
salt of formula I, or any of the preceding formulas or a
pharmaceutical composition comprising a compound or salt of
formula I, or any of the preceding formulas.

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 salt of formula I, or any of
the preceding formulas or a pharmaceutical composition
comprising a compound or salt of formula I, or any of the

preceding formulas.
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1, 2, 3, 4-tetrahydroi soqui nol i ne, pi perazine,

nor phol i ne, -37 WD 2004/ 099168 PCT/ US2004/ 011371
w@e@anydssne, tetrahydrofuran, pyrrolidine, pyrpdi/msmgsg11371

andI Syr aZﬂL%trgrthfléré@_ﬁbchﬁI@ @Ql}/ﬁh@aiﬁ\yhérll@fcﬁﬂﬂ&clude the

i ncl ude piperidiny i perazin mor phol i nyl

ERy L PBERG i ch WFFdP?fg%CEIUSJdﬁgh@‘FB‘BWWoY1 i A, vhAgh is

sBY&r BY | i igesd £ ENEoh eiiNCh@iratgar YA, r&f efsSnigONafle pro

aromatic, ri containin at Ieast one heteroatom

IQ@?SC@%RFWQW%%f Wer8geret Hifyen 0 %angvasiahif Frpe Advanced

chehergBrydvdldphenRyY Becf s Ale1at her vt seeatfedthedorblto,
one or nore heteroar rongs, aromatic or non-aronatic

OH§6F6%ar¥ﬁﬂ1%V9ng§a8?¥ﬁeterocycloaIkyI rings. Exanples

m@Eh&@ (B4 &r camdhn z8EQHRs-2 NCl flde, Tor exa :
¥ dine, furan, thienyl, 0—CH
yE Bip 2 satl =]
— \LAcP udk

henyktd-ahydr oi soqui nol i
yEﬁ skt [k Sxaneleacaf heteros :

hi enyl, benzot hi enyl, pyri , quinolyl, pyrazolyl,
pyr|n1dyl i m dazolyl, benzim dazol yl, furanyl

/| + hi ﬁ'lf\l \l|
[~AvA]

mEE] ol Y17, |soxazolyl ig .
bes obiil izéel dxy;) rrbenlgrwmﬂém%w , : @kﬁ
ra an enzopyr azo e co S
6?9?ﬂ¥% ﬂﬂéﬁﬁéﬁ@%eﬁﬁ§ cont ai p)c;ne or nnre asynietric
carbon atons, so that the cofpounds can exist in
different stereoisoneric forms. These conpounds can
Nhéd ' f(@rhearptef luogeehat es, ¢hivaF non-racem c or
odh ASAERROTENS -3 1M exbhBsRnGLL U : en\sitngp e

enanti oners, i.e., optically 3
oﬁ“&ﬁﬁ@&hﬂfnégﬁnnetrlc syntheési s) or by resel wthon of
the racemates. Resol ution of |(Ti§ racemat®s ca e 25
acconpl i shed, for exanple, by-=€bnventional methods

2SUghgas 21Héﬁyy§|hL%éﬁ£6¥h£dhl presence of a
resoIV|n agent; chromat ogr ap for exanple a

3cﬁﬂ?%}p¢#ﬂX§7ﬁﬂ um; or derivagi QuEe

T X b UE S iR of) %ﬁ@!aﬂb{kg d&aent to gener € chy
di astereoners, separating the astereoners &4 a 30
chronatography, and renovi ng|&4e resol ving agent to

AnNnaor a t hao or 1 ol nal r\nnr‘nnllnrl LN anantionmoriecall v

3 Il}ol Al T LI CITCATITC I OTriocT 1T GO T

Lahdi E‘ﬁ%er}zt?r[rlﬁ ‘aArﬁgr?)]f‘ the al procedures ca foe

v Bpehé e 10 vilncnease-2 hes enantl qhreri

(trifluoromethyl)benzyllbutanoi

c acid

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

are also useful in treating or controlling other PTP-1B mediated
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purity of a conpound. Wen the conmpounds descri bed

herein contain ol efinic double 35 bonds or other
w@enueydeof geonmetric asymmetry, and unl ess - 38CTM082004/011371
d26045899 168 1PGEE WE2004£0thdedit] ofothatet senspegidgeadrative

s intende ha he conpounds include the cis,
dﬁ?%ﬁ% ancg tl %Shfl gurations. Likew se, all

t aut ohET kerhOrREBk3Le- aksprévéendednt @1R1i Rebugedt Thticated
conpounds of general Fornul a | may be adm nistered_ 5 ,
NYFREF y O tsaFEam?torﬁ%rém%?fsﬁq Lo hihe npar et grplsicular moiety

t8RbAYh Okn lRGHah! %rh@.ggosagﬁca%'lbsf MY Bdx9NYroups include,
cont ai ni ng conventional non-toxic pharmaceutically

fgEcepiaple @mathicsys, eByPtKamrOPRY 298h LPRILPOTHe term
par ent engdles@shiseth hert%n t o6k ud%&ky@er CiHARLRYS, those alkyl
subcut aneous, i ntravascul az%ﬁ( I nt ravenous),

SFRAYPANBSCAI §pSighed newERee ‘Farﬁ]%@t iGPSr i rﬁllb‘é’loﬁfrouPS may
pkechRbayrs, spdpthgchike. ERaAshdd i 9N, «ANGF1O i Siclude methyl,
provi ded a pharmaceutical fornulation conprising a

e¢BYbou ¥ B lgendf T ®ilnul ButYnd 1§°-phatefceapfcatgyt -butyl,

p@ﬁ9§pt q&é;@lcaweb%m (e Ay 11REG1COARQUAKS 1Ofke gener al
Fornula | ‘may beé present in association with one or
nor eTHS trome t'exive " phafeme it iscakkymatte ptiaddoeacdoni eisg

sgggéﬁ?r a&} aLi%Tn %ng %t %drileh B&%tlgnldlrllf d Ier %.(eromatlc ring

Ve | redlen armaceutica
m@EnPDBldEHEdﬂS/ (b@nlfasadncgr mmwﬁtds att@ceiumi alo oFEhethaomatlc
form suitabl e f.or. oral e, for exanp
hX‘sir?a%’Pb‘%n “nrgocﬁésno?oazreomatlc BHESEATE i RN "Exfitples
o$uspehsyongs aacdiuéperfnbleecaqntp\léerphemyg,r anghedyl, 1,2,3,4-

r _sof or
EP R iibatendnets BRRN T o, Phe SRS Regonee of =
gpbeparﬁmblxaxa:@hdnyg tmapm;hytet hﬁd kﬂﬁh\ﬁademﬁme apbtef or

th facture of r ti c
DR EOia CORLP e SO 28 oREPBR ot o WigénpEeferred
isepreded. from the group consi stl ng of svveetenl ng

agent s, flavorin ents, coloring agents and

pr esBhS AT TL é%-t%f‘ KiL1or BeFe¥D R i e Ce cyclic hydrocarbon.

EEQ@ﬁI‘@@eUtdfcaﬂ Eycebsnant andipal at akla prepaiat i (xlobutyl,
Tabl ets contain the active i wr edient in adm xture

CHFE PP FINL L 0 6vE L pRarhe et T IeRIePy Y3020 copst kasice v -
exci phent SrfdhathAlRresui Lablesfigr the: rRRf LI U8 Df chiorine,

bromine, and iodine.

The term ‘“"heterocycloalkyl,"” refers to a ring or ring
system containing at least one heterocatom selected from
nitrogen, oxygen, and sulfur, wherein said heteroafom is in a
non-aromatic ring. The heterocycloalkyl ring is optionally
fused to or otherwise attached to other heterocycloalkyl rings
and/or non-aromatic hydrocarbon rings and/or phenyl rings.
Preferred heterocycloalkyl groups have from 3 to 7 members.
Examples of heterocycloalkyl groups include, for example,

1,2,3,4-tetrahydroisoquinoline, piperazine, morpholine,
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tabl ets. These excipients nay be for exanple, inert

di luents, such as cal cium carbonate, sodi um
w@a00bosEse, | act ose, cal cium phosphate or sodPCmS2004/011371
pRbesphiie, gtaeﬁémoﬁm\m di Sﬂ)}fﬁregflg.tlhgg dag&ritsisnoﬁpl, and

exa corn starc r alginic ac] i.ndi n 5 .
nggg&e for ex&msit 8r§?§r chk‘gﬁ‘éf%ﬁﬁlc&lq&am &?ﬂ’éﬁ?& include
pligbtri€aiyng - 3931‘16&3991411099168 REPHd$2804/ 011378yrrolidinyl,
Pé{? ents, for exanp na%ae lum st earat e, stearlc aci d

lflail%nylwﬁielhtyaspeygr B luneBgt BE 511 HdP Wy be
coat ggle b&’eﬂﬁnomte'kggg?l qUESterlsh t8OHR £ASES UGN ng containing
coatings nmay be prepared by known techniques to del ay
agi $patleging inAteanatapser GG ifforheigrogen, oxygen, and
sA@sht ol nfest{dial ohi9et r A HNeebYuREQVL A& @Y1 kRI Befachea
action over a longer period. For exanple, a tine
t@ePny ematleghealhesgeRaras ¥Hindeor YroRphdSt @F gran-@romatic
h9li¥8€£i’l$org'ﬁtn%%r atenoRY- He, Ay edy i £9& mul E%la!nﬁb‘i%sf gk
oral use may also be presented aS hard gelatin
hespsotesl ammewsi anchedact fare sxagpredi epyriding x&drant h
cBepdd, 10160 17 S0LLd dhl ﬂfsoofu%oﬂﬁgpgﬁd SALGHWTh e
car bonate, ‘cal ci um p osphat e or kao or as so
PgeFerved c@f?sfuﬂl% wiicheterqaryl geeobpe mghedth GﬂﬂtleF‘—S’l
pEhXEEL VLN WaL el 408 o a1 fEdEEL b0, GXAMR:G geanut
ol [, Tiquid para |n or I've Ol ornulatlons
ipidpzokel miperaliggdbeopy bseiradyads beBzé Dregss.
Al en t |
B S S A S b e S e
oghdiageiaous Mpenspb:n& IRyt sexbiiprelyl, armgazolyl,

ndi for anpl.e Lum
T R g s Ay RS
hy dr Dipe (Ipydpqmtihybfethm aserersddnumayl gomiatiey one or more
%¥m¥V|qy|Q¥&&%%Fg ms gun‘ a%g%%antgmagék l“Qa%F%%Hgt in
Spersing or wetting age be™
dnéteraht )smamspmgrphosqzmml de;ﬂhéee c@vqmmi&:, can be, for
| eci

Sheaiihi n._or, sondensatipn broducts of an alkylens - 1,
oXI at‘:n atty &aci or ‘éxanpfe”po yoxf)éteﬁyl/rﬁeeﬁe

thbear@ita;atoron%S chedem@le mmamtdxdmets of . et hy:lpmieally active

de wit elu] Clﬂg alg hati c al COh;ﬁl S, for n‘g g

EB8 2 B dthy T BRGHRY CBY SO A o BRAGRESHS Gt FWoRBRpLution
ocﬁf tﬁé rwdmmt@a deRrek b hu gt il tmst EﬁSemadﬁJsl ath beom
afcggltngllscl'ledS aﬁ%r gxg%)ﬂt OlbySL(I:COrl]lVglslt XerXetHah c;seg%ch as
crystallization in the presence of a resolving agent;
chromatography, using, for example a chiral HPLC column; or
derivatizing the racemic mixture with a resolving reagent to
generate diastereomers, separating the diastereomers via
chromatography, and removing the resolving agent to generate the
original compound in enantiomerically enriched form. Any of the
above procedures can be repeated to increase the enantiomeric
purity of a compound.

When the compounds described herein contain olefinic double

bonds or other centers of geometric asymmetry, and unless
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sorbitol nonool eate, or condensation products of
et hyl ene oxide 30 with partial esters derived from
wo adorpories ds and hexitol anhydrides, for exanpt®BUS2004/011371
ophkywei sy | e igdehi, t an tonodleniee. thhe thgueou®unds include
uspensi ons may als ontain one _or nore . .
tBFoBET Va1V, 21 BPIcRANEIY ARG IOBF - n-Eee: 211
tpubyde oxy bzrakee aDeo oint@ided €¢ol bei hgeRghat.s, one
or ngre flavori agents, and gne or mMyre 35 .
svieetBri FGTRGEATE, FucholE Sucr BRI Sachils PF, 2dmistered
oY@ 2004/ 199168 1PCT/ pIROOH QT 1F/1 b | InisISPEBal 088 Eray or
be formulated b sus%endi the active ingredients in
T§CURYEY abie 9PF29% o é%an%%é“%&ﬁ?é SRt Gpfventional
n%AsS8sRi @1 lphakmee6@tidaldiyl , abteptuFldn BeFAled,| stGlvasts and
| iquid paraffin. The oily suspensions may contain a |,
VFhFEi!(%?li ng 5T8§entS ™ or PRREMPTE hedtvaxiS9thr I PEar f iificludes

pekcGehiydodd COBAbcut wRIEN NG Ageticui1ard fd @vQri N@cravenous),
iggents may be added to provide , palatable oral |,

eparaty . FhedBttd 1t | PHEGRPPHOT pr e rad “cﬁthiques
ahBhe tadditiiken ofn adu@tiongXiae SUCNpAS,RRQOTDI harmaceutical
acid, 10 D spersible powders and granul es suitable for
fﬁF@b%\?’é%?rbncoﬁ?“aﬁ%u%oﬁgmga‘_é‘b%ngﬁpr?eé‘frﬁﬁe F&&a‘iutlr"lor? and a
pBhrMat 8l t ROMvdedetadtli varkngredi et bR dIFXIW®ounds of
with a dispersing or wetting agent, suseendl ng agent
IGREBhe” VST & PPESBPVREFYRRE SUiASEBraat 4PR PEY St RfSpT more
n¥RLEbRG: ag8RtRa &uSiUsNandi Nt 2aaBt 8 8 rlareXemel/blki @d1uents
by those already nentioned above. Additional .
aé%%i aRiwvantsy. épdhpife deRdeeenPhber f palvbTe n’g‘l%’%ﬁﬂi_lents- The
phAHALELG i BAENtSmpBRY £ 85O RSV 838RL EBAPIBEEUT igRl general
conpositions of the invention rr]gi/ also be in the form
Fetmpld - L n'at B¢ eRupsifers. sTheable yiphawe@naipehe for Hxemple,

a!eg@i@lkgtes,m l:r&&h@s ,m ri%rz@hgé)é,l %.rqu%ﬁgur&s %filgzheéfs_pensions,
Sui tabl e emul sifying agents may be naturally-oCcurring

dgemersiloke expepsiars gum acaiinles, guiemudagasant hard  or  soft
cBBLutal | ve0GouEENg, Phpsphali des, - for exanple soy
bean, lecithin, and esters or partial esters derived

fronfemresitiongs dmdehdgrilt offorankydii dese f orvexdepl @repared
atggoﬁ@:[rpét@@ Wg@%ﬁe’kngag ‘EQngﬁQSQ}{ of‘opr%%a?lucgacture of

e sald parti esters wth ethyl ene oxi de,
péﬂgﬂ@¢@uqﬁﬂq¢ongmggﬁkpﬁyns and such compositions may contain

one or more agents selected from the group consisting of
sweetening agents, flavoring agents, coloring agents and
preservative agents in order to provide pharmaceutically elegant
and palatable preparations. Tablets contain the active
ingredient in admixture with non-toxic pharmaceutically
acceptable excipients that are suitable for the manufacture of
tablets. These excipients may be for example, inert diluents,
such as calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating and disintegrating
agents, for example, corn starch, or alginic acid; binding

agents, for example starch, gelatin or acacia, and lubricating
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sor bi tan nonool eate. The enul sions may al so contain
sweetening and flavoring agents. Syrups and elixirs
wory4loesibor mul ated with sweetening 30 agents, PEDUS2004/011371
agxatp| e fgkyeanablepiapykbenen gbyeatatsor btéatic gtltose talc.
r su e. Such formnul ati al so_contain
g g)&ﬁt "% eB8r 0%1?.09% gnd’rfl r| BEY ak§ cof qﬁdhgby known
tagﬁﬂi@ues The mhaﬁmeuas@ﬁl sQOAP@Raltiings mfay bee | préb&red by
ormof a sterile ect bl e aqueouys or al eagi nous .
KB e RerBRE e <Co SPHG: 1 T SR Chant GPituegstion in the
gaeeos th s didallher dtWnadd t tHst gl t POS@ide 44 Wlstained action
2004/ 099168 PCT/ US2004/011371 suitable dIS erS|n or,
O¥EF t Png°ageht BSBH susPRhdF i g Rigents tikg 4 &rial such
aBegliensd akpvetethee S&lerglﬁelrﬁ}jleﬁﬁ.Qbéﬁr:ﬁ[ee@@l&/abboﬁmployed.
may al so be a sterile injectable solution or

suspENSTORiPRg  ifdn- ekt cUpar BAYaldlpCactepPapferted as hard

gdlbtentcfsiBQlsVeherb0f eXANUE R AhigRe80bit | DN hiked with an
1, 3- but anedi ol. Anong t he acceptabl e_vehicles_  and

188F Yol ithaA 1P the EI 6FeBPLF e RALELUMRGRGEPNate, calcium

phOLYha ) o0BNGkab3QhONict Seli ¥8FEhberhden Sebgbid8s lerein the
addition, sterile, fixed oils are conventionally

aghpY®ydAoredaerh| ¢anmigied Stidhentt iRy nedi @ Fob PRALum, for

cRHKPDS oML tbloand fixerh Qidra1@Ynber 101 spplovied

i ncl udin ynt heti c nono-or diglycerides. In addition,
fatt@oﬁwglﬁ@@@h &6rol relachee f i RN ustlsh thfe Presented as
1BLeRgation of injectables. The conpounds of genera

Formula | may al so be adm nistered in the form of _
suppREIIVBIS esSuspagisiongr ceatainadiffi stcaiven sptexgals  in

abREx A QTQ§§ee§QQ?9§ﬁEé(”Ehf%ﬁﬁlge poePatRd By fUrsdre of
the drug with a suitable non-irritating excipient that

apgeaet | tRpensgoasnar fueengerdrianes bue Fhepeeding tdwents, for
ek&ft ﬁé teqﬁﬁﬁﬂﬁyre %ngo%ﬁﬁétﬂJﬁgéyfaﬁ%ng|t 'ﬂe*ﬂ%}cellulose,

rectumto release the drug. Such materials inc e _
hE@E@EFQRMH1met@ﬁécpblybwﬁwIene gl ycol#dizm Conpounds adiginate,

pgﬂ?@{rﬂ}][ llﬁol'lerm U.lg t?ggégél*&!fr% Me aﬁ:raalhl ydI I%ers:.ng

a steri ium Thé drug, depending on the
oandeébn@@n@ggﬁsonnqyséw aamteirpidy -becsuspenddsphatide, for

eggﬁﬁf%)/ éfl ge gﬁhkgﬁé%néggé%%t§gggHé£¥ o?q%yY§¥E§iene oxide
such as oca anest etics, pres atives an
whtli f efd ity agentfls, cafribe example polyoxyethylene stearate, or

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

sweetening agents, such as sucrose or saccharin.
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25 dissolved in the vehicle. For disorders of the eye
or other external tissues, e.g., nouth and skin, the

wo oooaodEss ons are preferably applied as a topPCBUSDO4O11371
Spra@llﬁ“éﬁdﬁﬁﬂél@hscm&ﬁnbeOfofﬁhﬂit%dDbQSbh@ﬁ&ndlng the active
contaj ning fhe active ingr {ﬁ S in a total amgunt

iBPrefitnigy Hxafpl8ICtrRS 20 3098 W SHATpeEr &gty S0 031, olive

oh 0, 2Q%suhw and Mastcoqsrafterabl y Or4iho alﬁ%wnwl WEN such as
for lated_in an Qintnent, the active ingredients may ,
LU EApPRRRLE Wit h Bi% R YpAUEPFPAf ey contain a thickening

agehel - HosCi Bk Nt BBBEwNAS e halit Qfialfifval Yor t Betyl alcohol.
active, ingredients may be fornmulated in 35 a cream
SHPERERITDi FIFH- AR LY RARIBIs @I°PFS 88 b, e to provide

pRUNEMNEe - 42O gPAH AA3He8 . PCT/ WeRQRA/ GlkipblitRBASe may be

of the cream base may . include, for exanmple at | east

PEESET VW BY éhﬁolaﬁlﬁﬂ‘gﬁ% 8f c GRol 2 dcR*a8aBF oSyFBn@s ascorbic
aghycol, butane- 1,3-diol, mannitol, sorbitol,

glycerol polyethylene glycol and m xtures thereof. ,
The PR 1HlEr rRAWELSN sy FEYLEs Suit@blge T Preparation

o¢oRpOURGWIkCR &RRARESS BHS@hBt la@RiekoRenet Fﬂ%tt'eganBv1de the
the active ingredient through the skin _or other

agrieet é@oarEasnt Branplebxgiresuthtdernafi petictingt i 8 wetting

aSBH@nC@&é%éﬂ&ﬁnﬁd%gegtnﬁﬁﬁyéﬁé”Jﬂ”ﬂd?% ?Q@sé@bé&f@%s Suitable
anal ogs he conpounds of this invention can also be

dABREHT H%r e6X by i tiags derdRitsdevito. SHEPFIGI abpgents are

ekBRbERE i AAMYY Steh@klbonaWMblaPe eGARLiEShgHots| NY Bvgditional
patch either "of the reservoir and porous nenbrane type

egeipients solfiar merpmRlear feestenimdei t Kdpvenseg tanrd coloring

aBehiye Rdenh doSpedpliygsed continuously fromthe
reservolr or mcrocapsules through a nmenbrane into

t he Bleaimarceagdralpepneadl dlaghedi vhe iBveniidn imay @lso be in
n t-h r t f
t%‘i% tf%(Hn \Mftrb N8 n l§r'a@e9 gg§ﬁ?ough%h %Skez' eggﬁasel may be a

e active agent is absor |
veoataple eefl hnelr @rred@@earlm Pield 44 o xsfunese Oéctuhﬁ@eagerﬁultable

ehﬁlggf@mét%eqpc th Q:Iug %TE/ oé&:!:]nﬁlgcaﬁ?n of for example

m cr ocapsul es, nca s at|n agent
gﬁmn@tagnaagrthemn@anGWﬁntmTunauummédernatu;mﬁmg1mhgsnhatldes,

LRSI SR T Nl RS BETERTRY s
derpeoegesten fpatyhacIﬁe @kalphasglafamhyderbsioﬁsrokxample
sghb§t&yv?&§dégﬂ ”@X and condensation products of the said
partial esters with ethylene oxide, for example polyoxyethylene
sorbitan monooleate. The emulsions may also contain sweetening
and flavoring agents.

Syrups and elixirs may be formulated with sweetening
agents, for example glycerol, propylene glycol, sorbitol,
glucose or sucrose. Such formulations may also contain a
demulcent, a preservative and flavoring and coloring agents.
The pharmaceutical compositions may be in the form of a sterile
injectable aqgueous or oleaginous suspension. This suspension

may be formulated according to the known art wusing those
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constituted from known ingredients in a known manner.
Wil e the phase nay conprise nerely an enulsifier, it
woRy40mTps | Se a 25 m xture of at | east one enubPcT/UE®N4/011371
sWiltthefdﬁis;ﬁrsa&gOiohf @bt wd i a@{d@, anﬁiatsuapdnamgﬂdgents that
Preferably, ydrophilic e Slf er_is, incl
hEGeDRaR WePh GNP BBATT | ¢ GHE! SEPFERe winefCHALE dargparation
magzak&l]_'sioz&fe é,tsltériiié()lﬁﬁeée&lﬁm 01 uthicdrider b@tlbpélﬂilslon in a
oil and a fat. Tog ethertﬁgz g IS|f|er(s Wi th or
DRPE Bttt e s?%ﬂb?rﬁaz]éry( HCC5H B- OpLPRE sOE cit et Tor example

aeul $bfivk Dgn Wax, 1 b theesas 1t ogabay Whéhactédetale vehicles
and fat make up the so-called emul sifying ointment
apds&°LYRMER FB?HB“‘?Y]eb‘Bl PPPLPEHEr 38R BhRtSe RiRgRF's solution

a6feamokenit! abla@ls. chouigefisenatasd. emirSiMition, sterile,
stabilizers suitable for use in the fornmulation of

fikedpr edeft PRTentPBREH NI YTwsaRlogedspad 8@, Splvent or

sG8h sk 63 Yhe Bl BONOIRoMHHi St YurBbsOhShy B MELIMixed 0il may be
nonostearate, -43 WO 2004/ 099168 PCT/U82004/011371

BRHC¥EA| IRFIURIng syBERaEes BeRATP otHery ceThde Thoi e asidition,

faetyaalcedsoghéhoasf aheibonct e figamikat isen drng Qa&tiﬂrg@lon of
achieving the desired cosnmetic properties, since the

i39pab®PieS- of the active conpound in nost oils likely

to b@h@Sé%hﬂdhnﬂﬁa%%H%%Hé££P|Fé&ﬁﬂﬂ& g eAyf 1oyl BLi QiSinistered
is very | ow. e cream shoul d preferably be a

ipokbgr tasy, o GTRESIOSLAPRES AN (& s hdlisite TpFéalcedmiptstration of

tBl GARs e CANSISIRRPY st L1 Y9I Lhi gakagepbrel bbesHy the drug
ot her ~containers. Straight or branched chain, nono-

wathdj dastwi tablyl nestErE widRJaseuripEHdi phee, is solid at
o'rﬁ@ﬁgi lltc:atlt?@far‘glﬁ’ prﬂ&ylﬁ%lﬁoag:l yﬁ‘@ pécﬁ:satlertéﬂrperature and

coconu y acids, i1sopropyl nyristate, decy
walléattéierefope opglt pall’lmtﬂ@t ereqmrmyltcstre@r%ﬁscs the drug. Such

mat §E Y1 hexy 1ud%alzgkl>$t1§ué¥exa a‘?&' 19k J@f&g& Q%”

esters nay be use hese use
coanwemtcnisd@ﬁegénﬁgaanqﬂwlpr épewl 19% a srteefed

pAEE ?@gi%fa¥#lhgggr¥?r +égld%m n%hgl %Qﬁ%inghbﬁethe

n and urd paraf |n ‘or
vahhetal ar@i lconcentrbeiog edsed;o canl et floes riisvsipeadkdr or

dgggbf\% g St ﬁ&&?@. t %&E%t%%eanigf Acibglx}é%%s%gc%ras

rops ereln “t K& actTve I ngre ssol've
lgqsbeamhﬂthatucahtabéeexﬁﬁvﬂvas aggpbef fdtinarmg2its can be
%ggu%?soltﬁpt st fhe active ingredients. The
For dlsorders of the eye or other external tissues, e.g.,
mouth and skin, the formulations are preferably applied as a
topical gel, spray, ointment or cream, or as a suppository,
containing the active ingredients in a total amount of, for
example, 0.075 to 30% w/w, preferably 0.2 to 20% w/w and most
preferably 0.4 to 15% w/w. When formulated in an ointment, the
active ingredients may be employed with either paraffinic or a
water-miscible ointment base.
Alternatively, the active ingredients may be formulated in

a cream with an oil-in-water cream base. If desired, the aqueous
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active ingredients are preferably present in such
fornmulations 1in a concentration of 0.5 to 20%
wa@ooantageously 0.5 to 10% and particul arly abomusioséii37i
phhve EOrthdenapalbaseprspores,uddhe faet exanslaeaundsasef 30%
thisfconbi tion inyention are ordinaril% 25 co iged
it RE oReP Oy Histe adi GORRt SHPhASpPraPELee (e coL. butane-
1i, edacat ﬁdnarfrmﬂo&,ofsgaﬂntdsﬂ ,SLg’l@ch?QBl, Lﬁoﬁﬂsﬂ&}f}}lﬁn@r @lycol and
er os, the compounds pm adm xed wit act ose,
TOHERERS, TRTRE JBRAEPP: Ak | H-gCae oeP dPEY GlosiREr s dnclude
aaebfifou®| dHildds enabkyts esbIrptibal 6r HéLSF+LriockCiod, the
agggnesiun1steara nesi um.oxi de, sodi um and

te, ma

ER UM B E a1 s t8F Obﬁ]%s'iﬂﬁa *dRaRd SEReTirdictadicds areas.
Egempléd, o AGAMM dgiihl S&bdiatdlogl BAh&ncers include
pol yvi nyl pyrrol i done, and/ or polyvinﬁl al cohol ,. and
ainektyLan Hiosti %6 BAckBLAFS GRAHEPE e arounds of this
ia08hPisd ratdd Aso BEChARAPSIHBSA0byt abt £4:SsdB¥a008kRE Be .
a controlled-release formul ation as nmay be praovided in
Prefirspl%itipiselagtniRissratompoliidli Re accomplished using a

pAY 8h X YU QP R HBY ke S8 4H 0S8 BOEBUL ahdBNS IOk yvpedbr of a
WD 2004/ 099168 PCT/ US2004/ 011371 par ent er al

SQURT MPREFiat Ve 1RRY - bER | L RIRE FEERY of haqielolke Ggehbnis

dBUUEOHS | SAQARLGUSL G & | tHLTlek@PvS Ok Ul A1 @capsules
suspensi ons. These sol utions and suspensi ons may be

threpal et Hedheseeinte thR Ry coprdgranks ey aghenitve.

wlEcADLE Of dRaCRN /i 8 Sty kit bueRbso B4 aed bRk pient. 1£
use in the fornul ati ons for oral adm ni stration. e

LEBNPOUHES FHE théSdrbsorked thyonghekhe phiyetehyoagsolled and

pQEMQQérmeé§n@1%@eo§|Vﬁ@lacéﬂdéaﬁggntc9§na&“ﬂnistered to the
cottonseed oil, peanut oil, sesane oil, benzyl

raFEBheNt - sodithm eRFer ¢ Henicungrorulasi otke midegsylating agent

n& N8l s & uneants aad o ane]:OTﬁgnEPér?éJﬁartnlaqn gten may
wel | and w dely known in the pharmaceuti ca art.

ippsude the slogpebnghién o darltebler spl uboutsyetemyith an

a p i d ' Iy day,
Tl e PEheh AT R L Ol B o R Sacer
pebrli tTmoilabebese. 8f nthe eridsaboatof ghigerinyanitéanr may be
cBﬁﬁ%f%ﬁ%fdf?F%magHBQﬁ fﬁgfggfé%%s!@ rgdﬁégwn(ﬁg%%%rna%hpf% the
conbined with the carrier materials to produce a
phaaglreayiosage iter mewely arargnudepéndr ngi upsty tchephosé a

m&@@@%@%@ flteggtpgﬁ%i&ﬁﬂl%rifqggew9£h adrd 1V $87 bl 89y or with
sage unit fornms wrl

both a fat and an o0il. Preferably, a hydrophilic emulsifier is
included together with a lipophilic emulsifier which acts as a
stabilizer. It is also preferred to include both an o0il and a
fat. Together, the emulsifier(s) with or without stabilizer(s)
make-up the so-called emulsifying wax, and the wax together with
the o0il and fat make up the so-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,
43—



10

15

20

25

30

35

generally contain between fromabout 1 ng to about 500
mg of an 20 active ingredient. The daily dose can be

wa@coiitndpatered in one to four doses per day. |PCT/82004/011371

andseocmiuxskliamrq;an@&hnifans, é,monmyotherspr’etﬁ@rc&hh@et ©f suitable

apply _a.to arat on of .co ds of
Oﬁﬁse% i S C?héggf SETu é?%hlfmgg f%ﬁwaﬁqleVlng the
déayredtcmnddtﬂ@epubdefsiﬁmd sﬂmmmetﬁé sbhatbi 1iey syfechti ective

5 | evel a rt | C tient, will

chBefead v Ry 5R1er DLRBRL o denisRd oA A eR T
ehb@sS@mcfdﬁmnnanﬁpﬁunﬂs fﬁﬁy(namd Thhe, ages &Ku&m\mhbgmﬁ

ener al alth, sex, diet, of adm ni strati.on
e e
wt@Rbsnatdle adthstiBeeseyetsd tawadld U.gek@@étffdﬂ afubed0or other
di sease under gqi thera For adm nistration.to .
CRBR S Rira Shpaen? phobeRnd Erdan, Tashd M i b gig a1yt
ebﬁefheswﬂhlﬁﬁ dieedoadigdtakiingceatyer stédrd®y, gi®pylene
9&% ent to formulate the animal feed and drinkin

SShiste o GRECRGE +HRKEY RS L8R niFoRLRRd FyTascate,

deber apmauecalllswpaépgppp@mﬂ@tt@ quaepltyt&fratdée 2-ethylhexyl
C nEosition alon%§ wth its diet,
DS SORT 0 106 eI POGIPBP T LIEE ChajhafStP T Rah PenERt. These

mbQ P& s 1RReCORPOS| &bk A% ianPBePEXdidPlorAddict bOBperties
to the feed or drinking water. Preferred non-hunan
reArHEES: itHdSEde tdYRRSt |;%£%&%EF%I Boinly HRIEF sHGHeas white

sbhe bavertiORnal/60 PiQYidemaRirhadsr adthe® mineral oils can
conpositions for conbination therapy of Type |I and

beypeedy diabetes. In one such aspect, the invention

pr ovislas, Rt keds 0t taiiBd NG REROHANS @i QtRdAch £8 the eye
conbi nation wth one or nore _angiotensin converting

ag A2 yHRC YUSCELYen A BPE oYRe Y™ ither 8GFHye tigredients are

a$85 81 @l pbhaKa PIRfd 1& a1 ePRE BTG S, %%rdl%myngn
or subject 10 to Syndrone X or type || di abet es

AERBPN T rsUviemtdépentiantacHivebdrgserbents ushhe pnsfiépibsgmatory
abBiReMBytmenk b gk@bﬁ%éfé%aﬁigeﬁﬁesgﬁﬁhﬂg§nﬂ§yfﬁkﬁglgéions

characterized as the reduction of risk factors f
iReqreoRfigeaadiont pHke: drthedit atvarkageruslyyfe S| Fo 10% and

pgi’ép(.eﬁiacr a/léb-gtlgsf g@t‘m,pls F'or}CltHg?aLBg@tfce%%'og@sm the

hyperlipidema in a patients experiencing or su bj ect
apélggrgﬂmpﬂynﬂsopfty@gs|qomb1natlon invention are ordinarily

combined with one or more adjuvants appropriate to the indicated
route of administration. If administered per os, the compounds
may be admixed with lactose, sucrose, starch powder, cellulose
esters of alkanocic 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 alcochol,
and then tableted or encapsulated for convenient administration.
Such capsules or tablets may contain a controlled-release
formulation as may be provided in a dispersion of active

compound in hydroxypropylmethyl cellulose. Formulations for
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di abetes. These net hods include nethods | owering | ow
density lipoprotein (LDL) blood levels and to
w0 naegdEes hi gh density |ipoprotein (HDL) bl ooRcT/esmos011371
p@entetabdsintierieitramhyn fuay her i20the tban acf exqueedsasr non-
useful for_inhibitin prev nt i n r educi
agFﬁer%s%T 2F 8IS SFﬁréQ?y ejﬁq %S?Pgéon%ro? é%SPenSlonS
TheddCSQQutidﬁﬁ hmaksﬁepémsfbddwam@obe ﬁhéﬁ&réﬁﬂﬂrmstabsﬁle
lude the |lo of free fatty acid . bl ood.l evel s
oRRAEES o e igee) BIEELT | H3 i nPFeaPhnEis <Pt HSTRnBRg
diheeACE mertiinfedr Sowhiued irmytHee fotrinhilZ etovd tﬂ'brt eal

i.nventi on described herein are qui r|I
AR A SRR I A RS R EAER
pbyﬂéelﬁ*_hiét{é hilgziode, pbepprans idlycop! agekansl, f Q@SIrfopL il

| isino at enol ol al april, erindraopri

cBEEPREEE 441 BRanRE: of Lo Sabame; gifol BASHYT GHfoBgL. sodium

chRDex¥i@¢ ) | andoravakabtaacieut faal | yraceepd ablen tsalandf aedes of
f one or , nore of Ehese conpounds. The invention al so

50 R ihade BP his7Ry WBFisAYe KPHRI B (1S R rmaceutical

a&e[nula | for inproving the cardiovascul ar or
cerebrovascul ar_ ri sk roflle in patients experlenC|n%
. o about

or sHBFE 5375 tShe }Fef 9fdpret @s from about 0.1

1400k s irdgpendeyt siabelegHelddt Usdy ard6u¥@Ful in the
2004/ 099168 PCT/ US2004/011371 preferably in hunman

LrgpEment gPibdtiec sapver ipsticaredeporiitheipg (agput 0.5 mg to

abdbl ett g t@eSydienR Ker TASSE. MBfOds Y 8FSQcPfve ingredient
characterlzed as, the reduction of risk factors for

thehr May(dilfeasebidtgdoket tdy Hemr FarFieickmdFealddfpete | produce a

s¢hgbet 88 fe F RPN ENYa LY PEED SIEINAI uBbNSHRE €6dst hreated and
Syndr one The invention al so provides nethods of

thei RGTAICHIRE BRI oRf cAEMHBHITTALBN ofPSRESOMNAST dorms will

oBABRs eIy rwurkuatmn%et@g@ﬂt $rofNEpQle My RiPUARAC 500 mg of an
agents, and, optionally one or nore sulfonlylurea

aa‘gewsl%fre%e@ét mefheofatipedqse gaabbeegdpinigtered in one to

FoMPAdEEEEs XpbD Bapat kgNthin cAged o¢f Shc%58§EH8H£ it may be
Al 'so provided are nethodS of using these agents to

preéarakre i bhi aPR1lyret abepbieal derspagartd opedifatcomppyinds of this
1hOéH£i<5h r@os'&%aa%@eeée&y%agl%e%aﬁb& & il LeRLyI N

need thereof. Further 1 ncluded in this invention |s a
met hbd of lgodes avhdgrdtewdl ghaweser| evbhs itvhea pre¢efic dose

lEOefe?gr any particular patient will depend upon a variety of
factors including the activity of the specific compound
employed, the age, body weight, general health, sex, diet, time
of administration, route of administration, and rate of
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
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15 thereof. Each of these nethods conprises
adm nistering to a patient in need thereof

w@banmeaerit i cal |y ef fective anpbunts of: a) a PA®EES2004/011371

maphebsbi bg agerRendént ordubaekentindhebkofpbs fitom des a premix
agent:.and 20 c) optiognally,. a .sul fonyl urea agent.
£8P ot G, e che L8P Ok THTHIS MRVBRC | OBEs ReitRgy non-human
afbhd Dg nint 1add dbmepbidameeuhnicalky acceptabl e salt
forns. Sul fonyl urea agents usef t he, meth

Pac

ul for , s_and
contthata%is 26PVet h ShtoR ﬁi@/" ¥ TB et E‘SQgP%?n and
cblfilﬁo@f@ltﬁl' dsaffongzqumniﬁ&tio%g tgﬂe)tbfjgi ds,néﬁé A zZndeType II
i repi ride, chlorpropam de, tol butam de, or
AP et daP 6P B SRR ChEI SRR vdPE PariRas of
uding tdwgRwgeNts. rdhhsld Nveant conbahsOi 1 QMiItdeSne or more
phar maceuti cal conpositions _and pethods of usi n% ,
ARTEARP S hiCOPVEF 5189 $HMA 4 AFE ninptRirAfish4Cr o AT RF PRI the
cQh@i SFadBIG rakrphR- gHeE0d das @at NBhDE t & Seritieingasr subject
mglitol or acarbose, for inproving the cardi ovascul ar
£P| gsreﬂdrmﬁ % 8% RYBat 1 brftebetssr (BART IRFHrinsG5PEREet
APk &MBneX 1k ush Y Peréfediralet aSh(en - AsUITN 5deperdes! These
di abetes nellitus), preferably in human_type 11

yp .
mEFBRET MY, FREsEenERHRRTSFy el 88 Hee -TRRuAbion of risk
£200H DIXN68BCT/ W20 0Lk3bke shanasterdddk@snt Retype 11

reduction of risk factors for heart disease, stroke
dprbelelfit attack in a patient in such need. These

et hplssd Relcudast hec 1 @fcHORahcPYRErd ¢ pheFapiBenia in a
t%/pe Il diabetics, including nethods in type Il
Pyt BHERS EXPREESNSINGVRT i SHPIesl 8endyrgranepdpeat vae II

afdfddedl oag levabenadd it 1haer fas8odd WHWENSIHt Yow density
| i poprotein (HDL) blood |evels. The nethods herein

lppgprrefaimer(LBE) chieek tavieded and beefngraase high density
1198 d NG (HBEGVENL LD % Rfe1sedBaL NP AL NG 33GLELOZLS Flkther
a type Il diabetic or a patient experiencing or
bg uphaacter igpddranmese€ulorforidnhhbifink, frasivensing or
rga&éaef[g &%%%%Fmpggﬁs alSQ '59?13995 a{m&qva%f,' 89 Ebfereaucing
atty acid blood levels an riglyceride levels In
thgpelgl fgicgbasi terepfa patient experiencing or
SUbeﬁgsé(%egﬁgggog?s8£include the lowering of free fatty acid
blood levels and triglyceride levels in type II diabetics.
Among the ACE inhibitors which may be utilized with the
invention described herein are quinapril, ramipril, verapamil,
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 I for improving the cardiovascular or

cerebrovascular risk profile in patients experiencing or subject

to type II diabetes (non-insulin-dependent diabetes mellitus),
—46-



10

15

20

25

30

Anong the al pha-gl ucosi dase inhibitors which may be 15

utilized with the invention described herein are
wo@iiovabs or acar bose, or a pharmaceutical |y PCT/US2004/011371
paéﬁéiﬂbﬂy'anS&hhaﬁOtﬁp@fIINdidMétiHBr@rOﬁ dgdteis@t experiencing

Thi s .i nve furth rovi des net hods for
of PR St ron R ar e 1t 1 oihestt RAERoRE il G o e
cRat o ilnedia aggentk f@ductﬂ'he)nZ&fl’mﬁ]a@efm:ﬂtoﬂ;‘ foyndeane X
i, abet es and for_ i nprovi

aQhrtf 8y e d Sk T BrRARS s Rhodt e ST diaresici g @

potiestib:eadritdci R§Ser nalmdices toTheserdsmd hods may al so
be characterized as the r.educti on of CP<%sk,factors in
o)

such atiteis 1oPop L AR OV EEaRE EReET die W Fedr ¢

pRLEREIO 1 dY iR ally pBmbl n&lt Bdietd fFC ond5o BusdrdTeiie@ds iiABLUOEing
t he reduction of h% perlipidema in a _patients
2gKPET i NG RF BPTSUBF eI SPRBFBNE I orPRYpEaLLY one or
mdt@bsane&rﬂ@;du&eal é.lg@ntﬂg?tﬂ&d?crﬁsatméﬁt\!\ﬁff ngPeowidensbéyes or
oproteln (LDL} bl ood | evel s, %g density
VP Protteii GHBR 1e%Tokﬂiq%$@eP§ S ?ﬁﬁﬁ%ﬂqntblééao provided

abb PRI Rl auehs. tHd: NRiheds t30theseidy rr_&ylliouetlh@fabohc
be characterized as inhibiting Ereventln

Af BOXRLF Ty MRS 8 ch¥r HRT%l im rﬁétlﬁ fRe s%fé@@rﬂéysma in a

pBXP&Ld enNCinega SHBLEORE PLdhdrY P81 hadl ahet®Ss QhviA€ion is a
ri sk factors thereof. Such nethods further include

meRRod RiemMosy ek 1rg celeod 191 USOrE LBYohY irevePataRat in need

thetr@hyceride levels in such patients. -48 WD
2004/ 099168 PCT/ US2004/ 011371, Representative
sul fEAfh Rfe&hagentethedy RAEPYLEPF zrdRINiGItFAFAPdEC a patient

1A ghébengldge hna FHA QP QRATV e e e £ OF BHYE A ASies of:

tol azam de and glinepriride, or the pharmaceutically
ahce ePiRasice insabt ting roetedoforsula kddind on, t he

nyeggddghl@gogbggg cofpi nations of a PTPase i nhi bi t or
o the invention and at |east one thiazolidinedione

chgemtionadloh sofbl ferybraargenseful for treatnent,
'nhléﬂgdéﬂld%r EéeJEHBHi ét§ygg{§”§haéﬂ¥lohyQﬁchﬁde

di abetes I n patients in need of such treatment
nActormiimgng, 116 mhwgetmlcaéﬂvIgasmad@mblsnéttl asmar e

SQifBﬂ%?ﬂ%égy Egg §3¥H1(¥%r IHHSmeﬁﬁﬁhé %%%n% finations of

provides net using these agents to treat or
thhﬁltnwenﬂepabmhycbdl%ﬁquaeﬁ fedinatieel dnyoup 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 I 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 ITI diabetes (non-insulin-dependent diabetes mellitus),

preferably in human type II diabetics. These methods may also be
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insulin resistance or hyperglycema in patients in
need thereof. Further included in this invention are
woredohogaef nodul ating 15 bl ood gl ucose | evel sPETIUS2004/011371
cpataemriznemaad thbereddct ikac b fot ithesac tithdds heart
ri ses administering to patient .in need ther
dbﬁ ?r%ce?fﬁog‘ﬁ FRELLTVES i‘nﬁ&n?sp?ﬁle% Y 5ui°hes
t hi amés@llmdﬂoaaelﬂgame whea&csebﬁc&ﬁdljgmlbhaemia in
roup_of, pioglitizon nd ros l.itazone, . .
e PE ey 360 ulhh e aasnte Pt iy dABegics for
lagening d@hsatgonmcbmuﬁmf qmn b ablood m@wemeahawo
al so pravi des pharnaceuti cal ositions_and _net

18?%%%%@}11@#9@@3&%. ia+1?<aﬁ%°'aeﬁncé Fhaetent v?netVﬁlsneTB?

mBPhEdSMdAd Pehy agethésr ballGhaatheds: &dth, UFRESIL EOAS
are 25 useful for inproving the cardi ovascul ar risk

1B ORI TN n FAVEBRIRY % peidUsiEn§tBRr QM)A 160 LRy petyPe IT

aihbét abeles pAeRehSekperidrNendent s@hphel % Syndrome X, or
mel |itus preferabl in type Il diabetics or

§§nﬁ+ 3CLoFResE RetMIUs al so i ncl ude reduci ng the

ri skrhd A tAtholiar aNear indhigRasBe SEEOKENPIERRAKLELy acid
attack in a type |I1_30 djabetic _or a patient

béﬁﬁ‘ér]r%‘fﬁ:lisng’m@lr tEigiveer i dpiarsntn XyPesudh debRbYSS or a

phbithereinalivde i hheof d@n cof shypeshd ptden a in
type Il diabetics, including such nmethods in type |

di ab¥FeRE theor LPBResl P i sde Adhi I Yoo procdi RayLbe)

uQE@PQech e¥:&lrS dRdibhfent 16 €ASR AR HERSIH Yarld E}QBEQESI Nox
(HDL) bl ood | evels. These 35 conpositions and net hods

agpeEbRf S0 Usef Bharvpcewhi iltlivhgcceraabigp 2J04/£099188 one or
mBEd/ UB20Q4 0LL37unRE EVENti ng or reducing

atherosclerosis in a type Il diabetic or a patient
expeFhndinvgned csubyethen proyrdesmeethody fidre usiisly a PTPase

1£ﬂ%9€§r thergaf 1njv'?n$m>r§ a@ﬁp%ctsulkgl%{m%gteh%n%oﬁnghe

met hods are usefu or lowering of Tree fatty acid
mphegeey @lfs Sandreme rk gty demied@ Hégksed mndyfer| fmproving

tﬁéagﬂdfo%as%ﬁllaét L eot grtarc?f&ﬂ%“ i BNEL PO s SHIEGEnkOng or

Syndrome X. Representative antilTpemc or agents, also
skhoewt as> thesiehyppéadies defhesggmatiods viavalklleof be use

chgr%ﬁ%%ffk %p%!oghQLﬁ%g§§$§ %Ed §§ﬂuf§%€§ggsin shgﬂl %tlents

acl derivati ves uct ase inhibitors
fok cloeanti glizeiad ec oapooinelsr &elaeta@tdack in a type II dlabet1C-

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.
Such methods further include the lowering of free fatty acid

blood levels and triglyceride levels in such patients.
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sequestrant agents useful with this invention include
col estipol and col esevelam and their

_ wWebanosaesiti cal |y acceptable salt fornms. Fi brpcr/asiod4/011371

deri H@;Bfé/ﬁlt\édl’tilgb ﬂlayf&?/m% wgta_htr—ﬁg hﬁncmc?ﬁ@ﬂg.pizide,
nventlon i.nclu clitofirate e rozi an
h%’ﬁ‘cﬁ 197 &t Thgpe! é?ﬁi\ ?bdtfgtla%é?mgﬁi“b?? or%°1bé’lt§8‘léﬁ0m

tasaz&hidd Nhd Yeehebr W ide t Rirs thevpRbhafcéuldidey acceptable
SBfrlvastatln quvastatln atorvastatin, lovastatin,

EvESTHS | tPSHR@T - si mvastatin, or the pharmaceutical |y

acceph M ® St ftaénﬁnvémrcﬁpfprouhaég Ncdifo Ak tA6ABPLE a
of a njcotinic acid conpound 20 which may be used with
PERBSHet MO t6F Ohi hf niABRI TG APdoat ukFth %R | pase

thD8EHl 1d NEAIRRE SgefHEN D lcofbahat TbhS drveRrkifad for
al so provi des pharmaceutical conpositions that are a

CEBABTR i GRIIP 1A EBnPbUIRETBETRBFRUPS $YRAKPh XaPdoEePe 11

AL gHEEL St igiiRhear A ARdA UGN CcROFBEAGH NS AlRordingly,
useful in 25 nmethods for treating, inhibjting or

mBERYSH 3 I g tiyie SHFR gF eRINAL 1ongy arp sPF Y kdsH Dynghe

189806 &t ed BNt eRE, | N SH R $randadsl RtiiRSs oEh@8€ng these
met hods conprise adm nistering to a patient in need of

agaeks t HertdRp ta oharhde utietabiof) 1ef feseTdrr amsdietef Ay

1ﬁ9HP9§'Eéé¥Lﬂa%%Brb§'ﬁ%@é&éﬁ?@@mﬂ%tthp&%lents in need thereof.
phar maceut i cal | effective amobunts of a conpound of

FREFRET ol 1C e aRnARP LS Themat ieanpesi Peehrdsamd mefHbasing

p8b8a USRIdlsd Qlevkhe heAlgRNent PHEMEDE | O ot .
i nhi brtion of diabetic neuropathy, diabetic

nephEagtatdy thesei mepaeds comrasepanfigini tydmioc to a patient

Hvﬁéécﬁ Stherce%tfa?ﬁg&ﬁaceé@lééq1@@%&@&9}@@ amounts of:
PCT/ US2004/ 01137 Representative suitable ARI's are

di sc&bs@cﬁhwzglsdlpa@me Ient . 654D, AP Prfted from the

o830 o SN 908 s IS SOTIPUIGE PlFoidtteleassy

are bition o
apednt@bkﬂ1Sﬂiqﬁfgkmfaétthgsé(ﬂgesthea@mddlsease, st roke

?IJ ég&dgaﬁdlgfa L YRE JI di abetic. Therefore, in

thls aspect "t he |nvent|on I S ‘useful for reducing
hy pefie pirdesmitd candloe pow idess bhyriapepriotedi wofibDe} tions and

mgkﬂggslé¥”ﬂ§in QTEX S iAh#ﬂfﬂ%%%‘9§|?§$§£h46¥§n9%€9hi8ne or

I' S aspect ods I nhi i ng, prevenfing or
mpedu%mtxﬂxﬂdmacosgbet@s|sSunh tMeéhods and compositions 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 type II diabetics
for lowering low density lipoprotein (LDL) blood levels and to
increase high density lipoprotein (HDL) blood levels. These

compositions and methods are also useful for inhibiting,
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aspect includes |lowering of free fatty acid bl ood

wo emalogoiasd triglyceride |evels. This inventipOr/ab®o4/011371

ppeosn tiasy reat hedschhg u&tm@ccascxi@m‘pemadlmfa tfmfenulladllaaedlc or

t of t
2 PRbRTES CRETGEP ROy T sare SOBHB ded BForhe Trek
faotbi nattiaredther apythis easpaster eha cmgsmm:ruicmfs Enﬂmdéahods

| is administered in i nat.i wWith i
SEBrRT T (H NEVEB) B Sodat | Mt AR sy 1e and
tseqUueRidiale adWielssihatymn 1f dibbeeoapousk mftichasnul a

| and insulin. The insul L%,s useful in this aspect 20

SFRET L Tt REnSERP&FF yED °R§ &nd synthetic

[ nsméﬁﬁeserﬂtras:;ikféﬂénusﬂpﬁml\m ol hbé?ﬂﬁﬁ hods amdwn as

conblnatlons (0] this I nvent | clude ra i actln
aPH%%YE"?ﬁhHlﬁF&lﬁea%%S'a&‘}lﬁ@ Fn BrimeE 4 r&% SeRyRYtion are
bk D& Uhd 115 sﬂsl’dﬁe@@ﬂ"@hﬁ@t | eisrief acitiea8B @t BreHNUMGAQLA

acting insulins. pid acti,ng comrer cial l
TEPUT TE e“]ihﬁr%ltf’ﬁsp?%‘al}b’t%"tﬁnﬁEl aged Fﬁquyb) Bidfgacid

sbiS@E OrdrY eGleh®B (5N GFiltg &hasHM;LNdﬁ inkRe@dkatolestipol
Hurman_ | njection, USP [rDNA orig g HUMULI N(r) Regul ar
hC

apd bR ISifdeRY raﬁedtwﬁ@hw@aﬁv 2 1Kp qGIIKAPIS salt

£8Eh8| NBibRECIAR abtEIANVds WhithnNgsl ik IHLCWi@R, the
USP, purified pork) available 30 fromEli Lil lﬁ and

p@sen%rﬂdl\t%lﬂwmmm Hirf@fiPrebei o ‘Ruozdd 2afd
£ YENOSUL N r vBRCBAT f&dee Regyhak bHedd, |NiReinedn gach

avail abl e from Novo Nordi sk Pharmaceuti cal s.

stahHes ciwlafplavarPabres | itventrdarat achieds mpnivastarsn.

£e6idac Mt R gstavent Im,als@altyﬁe, pPMfa A8 1P0knd
limted to, the 35 HUMILI N(r) L br and LENTE(r) human

S LHE®$ T4 v DA SRPgPRITRAGRUt osl InroTRRIS 681t forms
tﬁgééﬁo%/a@%%; aﬁué;pﬁﬁ:ﬁl'eo%'f BUVHLA N 1 N A dhutmsound

insulin [rDNA origin] isophane suspension, LE E(r i
Whi§lT| g used; Wbk the inathodspehstiors Wntlal}rl#\

uEQf&l éygjﬂ¥%§sELEH£b%IQlﬂd 'g%ﬂﬁganguéﬂ“%g|d}llstat

suspensi on, P, purified pork, available from Eli
Li | IT]h%deG%aﬁy assqmms@e)s phem&w@@@ gemppHNALons
tﬁétgéfg d'Bo%%thgloﬁyg¥léﬂHo %ﬁﬂg]ofw and an aldose

har maceuti cal s, th I N L Lent hu
rﬁﬂ%‘tc’i\#ﬁ lthn@1§93péh131bn (&@@onbmhmtmws @meguﬁ)efuhni:h

mgghg&épﬁdg t@egethg, inhibiting or preventing type II 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 I and an ARI. These
compositions and methods are useful for the treatment,
prevention or inhibition of diabetic neuropathy, diabetic
nephropathy, retinopathy, keratopathy, diabetic uveitis,

cataracts.
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human i nsulin isophane suspension (reconbi nant DNA
origin) products avail able from Novo Nordi sk

web@uameaesiti cals, Inc, 10 Princeton N J. Al sordEEs2004/011371

Wi t hrRéhee smrithadseandi fasTall2/Tisoasec0fli $dli ssed nwvelt SonPatent

are jnie I at n d acting insulin
N88nb¢hia%({'g‘ﬁ%l, ag, cﬁ'g%);t & "HUMALOG(r) M x 75/ 25 (75%
| nsutdrbditfiions BEOt B drencSisiden sif oOno Al 2 3%alndsehi ARI are
i Spro jectign),. HUMULIN(r) 15 50/50_(50% Human
AT e s e i pLRS I Bn TRRCEA08 L BiAt o0 EGERRS for
hbarecdioiysaane tHINBLON(H9ari0/a3@ ac ¥ 0% Hunad mMIukdiabetic.

sophane Suspension and 30% Human, lnsulin |Injection ,
B ORE Y RPR St ROROEY | SHY Tweaﬁa%hwﬁﬁﬂﬂu g6 Naucing

hipef U p Adetnitah@ndNEVALSIN(densARA3 0 1 b8P N (HDIANblood levels
I nsulin_|Isophane Suspension and 20,30% Regul ar, Human

IPnEWPE ntd P EOETORT - | | BESDFEINBRRat T o HrGHTEEs 2T S methods

favaih@db e ifnggmeNeven Noigli sk Raacingesth&dsleMosis or the
commerci al |y _avail abl e Ion% actin% insulin for use

TAPKhEATHRTS (THESRPEof™ | SR HOVBRFRE TS - U Wit APBREE(Fycludes

1BwERIng Nstuliree] ERNG, &Fidinlocaxtended #idaSYIpensias,
avai lable fromEli Lilly and 25 Conpany. Al so useful
1eHetfe nethods of this invention are inhaled insulin

proopigis,isaeRid8 LDgo BXMRERAGN het RB@S €5 iAWY B compound of

product devel oped by Pfizer Inc. and Aventis SA. Each
ferme sk asdrsHLpROBLCEY Cae peradfmei st daPgsI gp type I

adhrecied eR-odheql Profiesanensh YsbPHes for combination
adm ni strations, dosages and regi nens known in the .
theraryuch s Whese puePiRiew ofof o'aele pr dduddminighered in

By sh &t A5 wiltes knRef 8% eNcRicro 2okl hh OTon éﬁg}gpy encompasses

publ i shed by Medi cal Econom cs Conpany, Inc. at
sint barieous Qr) sequpetiel AAN1SEERFOAR of thF cRmapend of

rbPROTPOF alRd 1RELELA. PYmRS Rh8HRACEs AL NirS A5ReGkpect
the invention iIncludes, for exanple, -52 WO

ipobud e Jitds NRCTL BiERY 02d¢ ORI Y aﬁétﬁb@§h¢ﬁﬁciﬁﬂ§Pé¢Pﬁg
the gardiq@asculal and, CILRMRKBSEULAS JdisifhaliBhE! 68 this
in patients experiencing or subject to type | or type
ipvegt bdreties ludenr apsd| actidepanguningi abetermeddiltiet asying
1REE{ erablyJn IR 1y0e s dhabebhfe, . dNgRe SR edsnediate
may %FSO 5 be characterlzetf as t%e |§1?1|tb|t|on or
an@duaridrpaifing skshatnors

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 [rDNA origin]; REGULAR
ILETIN® II (insulin injection, USP, purified pork) available
from Eli Lilly and Co.; and the NOVALIN® Human Insulin Injection
and VENOSULIN® BR Buffered Regular Human Injection, each
available from Novo Nordisk Pharmaceuticals.

Commercially available intermediate acting insulins useful
with this invention include, but are not limited to, the
HUMULIN® L brand LENTE® human insulin [rDNA origin] zinc

-51-



10

15

20

25

30

35

for heart disease, stroke or heart attack in a type |
di abetic. The conpounds of the present invention may
wheoopneqss ed by use of known chem cal reacti onBCBOS2004/011371

sREPSELIEES HUREP RS enthali mamaﬁe;tﬂr@dlslrf qrDNgENbhesiz) n@ophane

conmpounds of the invention are 10 esent ed bel ow.,
S EPaIdTSt SOHTER LRI - B3l £ g Sape: PrtRetion. USE,

phelti s b, bhe desiregringr geti ssymeundnehil en suspens1on,
deterni nes the greferred met hod of synt hesi s.

USBr i BT 1 o5 BAPS of VA WA St ABAE L &r Eé’d’@&FPBBﬂnYn

LifreugfeRakiCin d@serdiRld QRDNA bHRYi @ eniebtSpREi dvLaldBle from
defi ned bel ow. 15 Met hods of Preﬁsratl on Conpounds

AFR L% RRETFeCeubt o2l s i masth SherBPHEMEN 1 Legtspehiuman insulin

z PhEPAIEENES bR (LB8ombEE Dadesesibed ddy geveraN® N NpH
schene 1. 20 Here aryl or heteroaryl bromde E-1is

e | PG AEEPRERP 23 WSPORS3 OB AE BF PIIRAR b (AL PBRGI D)
pPEAMP X 42l 2688 BEcHOMI 8@ rboskPERYiHE e cdesi T esk,

L- CO2R substituent. The initial coupling reaction
PHERGRIET iMter nedi ates E-1 and E-2 can often be carried

out ASINGs@runaRsthi O MRIRlbasodRl | AS-eaatiicaRn. oBoPE: s
of the 25 nost useful reactions of this type include

ipyenspruTe SpEpFBediaie REG SAPif eartingginsulin

c€%$fﬂJE¥dd%e|%ucﬁoésséﬁgaHﬁﬁ%ﬁ@b@%nlﬁt7sﬁéﬁ (bg%nﬁﬁéhlln Lispro
convenient to reverse the coupling functional groups

PEQEAN TR SUSEERB I MR | andr2 T dnEud in nbbyrwsli mecshant helUMULIN®
shA ®98Iby mRkeherabl i By, hane' SufPed orF8d 50% Human

internmedi ate. A variety o substituents may be
Ipsefin Troecsiepar ang P&B@%@l@d@wq h78% Hpmanffgsulin

Ig&ﬁ)% §’1r g%B51§H%&Sﬁf§JlHu§aﬁu9§% If@%e‘c@gloi{g, each

onam aci ds, esters, al dehydes, Ketones,
aval baxle rﬁrtomoElgrbubhy i IClonlgagYouiblsso hsﬁdarf@iyare the
QUAS, p@@% ang; h S S
thgr get s%o%%ounds pr epg[lru}é‘gﬁf %%Sm&ﬁﬁer gtges‘%pegés% and
309 R DHSI6 8 HREIN UB200UIr0 Th3 Rt tignivi 1 ineX oeiq@@mbuoatlon

p%@?@’%@&gnﬁr g\rc!Jo' WL EALR It DGR cafrs . R2O

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.

Each of these insulin products can be administered as
directed by a medical professional using administrations,
dosages and regimens known in the art, such as those published
for each product in the Physicians' Desk Reference, 55 Edition,
2001, published by Medical Economics Company, Inc. at Montvale,
N.J., the relevant sections of which are incorporated herein by

reference.In this aspect, the invention includes, for example,
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OL&ABr + MX Q 3 AX 3L R23R2R3R2EI1E2

E-3 000 R3PPW~ ORORHz (9) y-ORW Ar ~WPd -C
WERe0@oR1IEB5 R E-6 O O H2ZN. W~CR OR Na( OAc) 3BeCTHNSIN04/011371
méthe&sOfd%[imbroAﬁnK Ahd dgrdNaBidécR12y &ﬁ&]cé&dﬂ%d@&sﬁhlar

3 E40S WS- -
rEe Brot S i PO VERLS (PBYRCERY 0 TRESH® T fvbe T or
tkp2015 Sdterresl (hpaalnenl irnfdapanbeny| di:@mxmm@eElétus) ,
Wi t.h tiin p reage rqvi des_t he unsat ed

Pl Poaet ot maty Srne PL e onphin T oe meY also
bee gha t &ck e 1Sii A%l ashyﬂéoglemﬂumnmtchredxﬁ@trlcﬁxaimlrﬁsk factors
pal adi um .on carbon can be use sone cases the 10 )
85r{3‘8‘§‘<§/‘fi S§GSE SRS (® (%nﬁy‘;tﬁgléd”foa gepe 11 dabetic,
pr ot egé e@br@sou&mais et ehe trdsaitd iihabtAtibe MLadHd PrSphhed by

t he gchems ound E—4 can_al so be coupl ed

o)
Pt AT 2P i ea‘éFﬁiaf?%t G %aPF BATLH TR ag&?PrFFEEtatlve

mS@HbAM £d1 ageltOxXEhol AR Yebigiinids af tﬁaumvéw;lw Aaaki on
reaction to %ve the corres ondln am ne

PREGERETDP T al defiyds e Hal i drgrot the
shBsohyedn e required for the des1red target compound often

determines the preferred method of synthesis. All variable
groups of these methods are as described in the generic

description if they are not specifically defined below.
Methods of Preparation

Compounds with a variety of L linkers (Formula I) can be
prepared using the chemistry described in general scheme I.
Here aryl or hetercaryl bromide E-1 is coupled to intermediate
E-2 containing a functional group X that can be modified to
provide the desired L-CO;R substituent. The initial coupling
reaction between intermediates E-1 and E-2 can often be carried
out using a transition metal coupling reaction. Some of the
most useful reactions of this type include the Suzuki, Stille
and Negishi reactions. Alternatively, for some examples, it may
be more convenient to reverse the coupling functional groups
such that metal-M is on the E-1 intermediate and the halogen,
preferable Br or I, is on the E-2 intermediate. A variety of X
substituents may be useful for preparing compounds with a
specific L;-CO;R group. Some useful X substituents include
sulfonamides, acids, esters, aldehydes, ketones, amides, nitro
groups, anilino groups, hydroxyl groups, sulfides and halides.

Some examples of targets compounds prepared from intermediate E-
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gi ves the correspondi ng al cohol. Subsequent conversion

of this alcohol to a | eaving group such as a nesyl ate
woreoohaddiee foll owed be displacenment with a nuedeostwd/e11371
3suthhas egidli o glieryselldd d@tond4al® 200HHH32EA8in scheme
EPCT/ US2004/ 011371 E-8, which if desired can be

oxidized to formthe sulfoxide or sulfone. Simlarly,
the sane nmesyl ate og, ha,ogen | eavi ng groue Ban be

di spl by ot her eophi lras | i kéyam
al cahol r gitve
| i nkét's . —The sodi um

an
can al so be coupl ed i &tly to an al kyl “hal 'de or
substitU¥td phenol uskag sinple al kyl ationEdr

M tsunobu conditions respectively. Ong nethod for the q

-]

preparation of co U erein L is M=-£40-alkyl- is ) OR
di scl osed in Schewnrﬁgl—l.—“l'n—t—hi"s sch >_t heEz_(?.)Q. _('W
mal onate, Il-b,[is reacted with tf*lfre?ggfide, PBC- a, o
formthe coupled product, Il-c, which E$ then coupl ed ES
to Il-d via a fransiticon netal nedigfed reaction. One

of skill in the artN. gl recognized 9]3@,5 vari ous

bases may be exl—eyed—t—o—ef—f—eef t hen-wcoupling of I1-a
to Il-b and that th&¥BABHYI groww—n LI-b may 15 be

substitut®d with a variety of grougs. EI‘—Jurtherrmre, t he
Ast¥ uct Uregof TTHd i shKHslinited to ali benzofurans, nop

is the function gro@s®n [I-d_|imitddoro bmron  Qn )—OR
@arivat &9; hali|des, and vari ous_s<§nVY onates ar¢ al s™W
useful . Likew sle, ot%eHSJ\;\p&%IRi Y reacpions, suc a E-9
the Heck or Stille reactions, are al so useful 20 for
carrying out the coupling of Il-c togl-d. Il-eis
then hydrolyzed to fB#fkt he di -acid, ich is then
decar boxyl ated to generate the fimaWw product using
met hods known in theyagt. Jf55 W&r-2Q04/ 099168

PCT/ US2004/ 011371 CEt (WioPy R20 RR1_CFt 0 0 O O NaH
R21 Br + RRo Br 0 (Rlo)v p R23 R22 t \_ R22 OP

Scheme I

Treatment of carbonyl compound E-4 with a Witting type
reagent provides the unsaturated derivative E-5. If the
saturated compound E-6 is required, simple hydrogenation with,
for example, palladium on carbon can be used. In some cases the
carboxylic acid moiety (R = H) may need to be protected as an
ester to facilitate the reactions in the scheme. Carbonyl
compound E-4 can also be coupled with an amine derivative using
a reducing agent like sodium triacetoxyborohydride in a
reductive amination reaction to give the corresponding amine E-
7. Reduction of aldehyde or ketone E-4 with sodium borohydride
gives the corresponding alcohol. Subsequent conversion of this
alcohol to a leaving group such as a mesylate or halide followed

be displacement with a nucleophile such as a thiol gives sulfide
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R23 11-a 11-b 11-CBr + Oll-d Pd B(OH2 Cet 0 p

R21 C02H R2Z1 O R20 1) aqg NaOH, O (Rlo)v R22 et hanol
w@ RbapwiR0 OEt O R23 2) heat, di oxane R23 R2PCT/Us$004011371
ElBe wiSodtene kdeshrélosen havioxgdikiell tb nfdhe taret swilEbxide or

ni ze, .t hat startin dreation
SHORATE| o B v EPE S H82T4ahh o oo L ea¥ing group
caﬁalséldmraolaalcteelr egl o8élr &dﬂh]lelo@haﬂestED]Se effilnegedr &Dcohols
roduce conp ounds eaconpass

res .
PrFEIT FOfr e GRRGRCLT FEBd b EnE RSt | TS SexalfpP cgotium
bbﬁoﬁﬁﬂ&hdéﬂﬂ%aucieoﬁrp&@nuduawaafamebtﬁérbduﬁﬂad d@rectly to an

tionalities n ssary to achieve of
thEL LS i PBE FaT oo PIRROUoHEISF STHE e Adddtpgron or
MS HElNn O tREIIIRG ofE OBPSp s iwellly . as the conditions
necessary to attach and renove such groups wil| be

apparh RO F8E e LRR i BYRP AT 1 PReC hr FOBIOBIFafRETein L is

-eyot heshsl- 1% Bheclbssd ostiRbent abl ard iwlies sandme, the
references nentioned in_ this application, includi

naloRrts, L®:i AEOFPOT HIR Gy ShR BYLiqef dilofve tOThRER the

cptgPed fridaucef theccampaimnds ehehheo@srsEMO Ixrivantzwna
is illustrated further_by the follow ng exanp

ChAREHt e MESe ! MS8lYiErRA99168 @@/ths?d@&/loﬂs‘?liet%ft
wDe) Consddriiedaasnht Wit 1hd RRsLBVRARY 1198 difhI13KRRELON effect the

spirit to the specific procedures and conpounds
cag@%*qqnglq;—ﬁhéﬁ]II -b and that the phenyl group in II-b may
be substituted with a variety of groups. Furthermore, the
structure of II-d is not limited to dibenzofurans, nor is the
function group on II-d limited to boron derivates; halides, and
various sulfonates are also useful. Likewise, other coupling
reactions, such as the Heck or Stille reactions, are also useful
for carrying out the coupling of II-c¢ to II-d. II-e is then
hydrolyzed to form the di-acid, which is then decarboxylated to

generate the final product using methods known in the art.
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Exanple 1 5 Preparation of
2-Benzyl - 4-[4' - (2-benzyl - benzof uran-3-yl) -

whe@hoemiks 4-yl ] - 4- oxo-butyric acid | - - O 0 PhCcT/OBRo0Rb11371
O Step 1: Preparation of OFEt
5-[ 2- (4- Bromppheryl ) pg2- oxoet hylder 10

2, 2-di net hyl oxane- 4, 6=(lione 0 O\@1- O Br ORA
sol uti on Bo cid-(5.0-g\ 35 motr in &
THE 15 (25 W asiadded cabfhous o a stRwked

suspensi on of sofunfzhydri de (Y59%H_960 ny, 38
in anhyd THE (25 nL). The resulting solution ws
stirred at roomté&ifperature for"? h. A sol utgn of
2, 4" -di bronoacet ophenone (11.6 g, 42 mmol) in anhyd

THE (25 nlL) was added dropw se, and the resultant O
solution was 20 stirred at roomtenperature for 16-24

h (TLC control). The reaction m xture was pourez int

Il-d

water (50 nlL), acidified to pH 2-3 with 0.5 N Pd

hydrochl oric acid and extracted wth ethyl acetate (3 B(OH).
x 50 m.). The conbined e act was washed with water,

sat'd ag Nad, dried ov€r anhyd MgS04, filtered and 25
concentrated in vacuo. Al
MeOH afforded tlhe Kitlle conpound as a white solid
(6.56 g). -57 WO 2004,098P88 PCT/ US2004/ 011371 St effe
2: Preparati dhe Benzyl - 3-1) #rNadtid, 5, 5-t et rangt h
An-R22 y| ) phemMae benzof ur anr,Y 0
bi s-(pin at. i boron (2. K4
Zgg DVBO (%g’%%#té'&é'%s wided t G

or {0

anh
sti rree~s ensi on

Scheme II

Those having skill in the art will recognize that the
starting materials and reaction conditions may be varied, the
sequence of the reactions altered, and additional steps employed
to produce compounds encompassed by the present invention, as
demonstrated by the following examples. In some cases,
protection of certain reactive functionalities may be necessary
to achieve some of the above transformations. In general, the
need for such protecting groups as well as the conditions
necessary to attach and remove such groups will be apparent to
those skilled in the art of organic synthesis.

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

The preparation of the compounds of the present invention
is illustrated further by the following examples, which are not
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trifluoromethanesul fonic acid-4-(2-benzyl benzofuran-3

yl ) phenyl ester, (4.09 g, 9.47 mmol) and potassi um
waeeuardef 3. 71 g, 37.9 10 nmmol) in anhyd DVSO $@ODURL0p4/011371

tplpg' cBnstcugdeny| phosphionahe invention in scope or spirit to

di chl Ll adi 77
Rt S R S LR R T

suspenS|on was heat ed to 80C for 4 h. The reaction
n1xtﬁ wﬁs cooled to room tenperature, diluted with

di et AT ®Rther (150 nL), washed with 15 water (2 x 50

M) Prea@irat iag NACE-Eéh2y15@ -1TU) - (dfbedkzyvesenapliydan-3-y1) -
MySO4, filtered, and concentr ted in vacuo.

Purification ongﬂ%pybrodﬁé -4 BYPTRE ST @it
chromat ogr aphy, us&ng 10 % ethyl acetate/ hexane as

el uent, afforded t|tI- compound as a white solid
(2.96 g). 20 Step 3
5-{2-[4" - (2-Benzyl g
bi phen-4-yl]-2-oxoethyl }-2, 2- dlnethyl->
-dione U OPh 0 25p# solutlon of o]
2-benzyl -3-[4"-(4,4,5,5-tetranethyl -[1, 3, 2] -

di oxabor ol an- 2-yl ) phenyl ] - benzofuran (500 ngy, 1.22
nnnl$tém:lanhy@p5&§£héﬁ ol )5 -vies (adHedmophenyslt)i-2regdoethyl] -

enS| 02]7 81113-}%1o£<ane 543 V\lc)1 2004/ 099168

bronDphenyI) 2-oxoet hyl]-2, 2-di net hyl -[ 1, 3] di oxane-4, 6
-dione (436 ng, 1.22 mol) and tripotassi um phosphate
(1.04 g, 4.88 mol) in anhyd D o). [1,1" -
Bls(dlphenylphosphlno)ferrocene opal I adi unm(11) -
DCM 5 conmpl ex (100 ng, 0. 13 wap added as a
solid, and the resultlng,- pensi onowas heated to 80
Cfor 2 h. The reaction “mxture was cooled to room
tenperature, diluted wth diethyl ether (150 nL)
mash d t.h wat e X 50 L X

S s P MR P SOR A PP ol ) TEAlaAPy ARBYE THF

(QB ﬁﬂ)VWHHM&ddBdfbﬁhﬁﬁémsﬂylﬁp fl ashreed Wispension of sodium

WGRF O BeP A Wb L FE: COPBY 48 RCOF T TR Eh il o

re502t iy .solution was stirred at room temperature for 1 h. A

o8] di oxane-4, 6

solution of 2,4‘'-dibromoacetophenone (11.6 g, 42 mmol) in anhyd
THF (25 mL) was added dropwise, and the resultant solution was
stirred at room temperature for 16-24 h (TLC control). The
reaction mixture was poured into water (50 mL), acidified to pH
2-3 with 0.5 N hydrochloric acid and extracted with ethyl
acetate (3 x 50 mL). The combined extract was washed with
water, sat’'d ag NaCl, dried over anhyd MgSO,;, filtered and
concentrated in vacuo. Trituration and filtration from MeOH

afforded the title compound as a white solid (6.56 g).
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Step 4: Preparation of
5-Benzyl -5-{2-[4' - (2-benzyl benzof uran-3- 15

wQ k)o4hodqaben- 4- yl ] - 2- oxoet hyl } - 2, 2-di et hyl - [ 1, B¢ DUs2ane11371

-4, 6Sﬂé1@m? Ry Pa@ation Phf @ Bem@butzonsofs, 4,5, 5-tetramethyl-

(2- benzylbenzofuran 3- phen-4- 20
[H o%%’farﬁﬂr}olznz aY e MY I%&PS%?% 4, 6- di one
(200 ng, 0.37 mmol) in THF/ DMF (5 : 1; 6 nL) was
added dropwise to a stirred suspension of sodium
hydri de (95% 10.2 nyg, 40 mol ) ip anhyd THE (5 niL)
at room tenperature. #\SOl O n was stirred
at roomtenperature for B then a solution of
25 benzyl bronide (76 nyg; 2" moPY\in THE (5 nL) was
added dropw se, foll owed by t he addition of
tetra-n-butyl ammoni um Phdi de (5 ng) as a solid. The
reaction mxture was warned to 60 C for 4 h (TLC
cont ol cool e on1te ure and t hen er
(70 by R o et P AT e B LPEEER G 3 gt 1B AsmoL)
i30aﬁb(j/<ﬂ amtesl (aiot Rl a&ﬁyédceat&&ro G3s¥idbediguspBi@ion of

i ned organi c_. _extracts r shed successi vel

C R et 58S S B R R ot veineg V1 pheny1
eBGéF&USwQﬂd Q113727 AagoNaGnd Poxat@ithk)acsdrd @ueL g, 37.9
anhyd, MJSQ4, flltered and concentrated in vacuo,
WGP 1B AT BRSO (£0rBr) onl larkd -B4 P EFRREBATIOSRINBRIT
rat-tor gesh ﬂ&lltdrbbaw@arp@wmdx asacax pahgleyel1wWngQl bdos mmol)

Step.5: Preparation_o

W2533ﬂ§§% @F[q$s°@2dbeﬁa§Ygghfﬁﬁﬁﬂﬁﬁng suspension was heated to
83°y| 94 phan- 4rié | r dacXAULY kb GraCihdk Icooled0tBhro&H  Ph

0 10 2 N Hydrochlari¢c acid (1 _nL) was added to a ,
t§FP?F%EPr%nn4ﬁ4“6ﬁd Wlth diethyl ether (150 mlL), washed with

wﬁtbﬁnZMx Sd 2a))4' sbe- @eeﬂf){\iabtﬁ.nz(@f Wreo-wry! Jadideheber anhyd
oxoethylé 2, 2-di net hyl -[ 1, 3] di oxane-4, 6-di one
M?Qé@ ﬁ& tered and concentrated in vacuo. Purification of the

product by flash column chromatography, using 10 % ethyl

acetate/hexane as eluent, afforded the title compound as a white

solid (2.96 g).

Step 3: Preparation of 5-{2-[4'-(2-Benzylbenzofuran-3-yl)-
biphen-4-yl]-2-oxocethyl}-2,2-dimethyl-{1,3]dioxane-4,6-dione

G 0 g
0 Qib’ 4!»’ c&<

o
PH o)

A solution of 2-benzyl-3-{4'-(4,4,5,5-tetramethyl-[1,3,2]-
dioxaborolan-2-yl)phenyl]-benzofuran (500 mg, 1.22 mmol) in
anhyd DMSO (5 mL) was added to a stirred suspension of 5-[2-(4-
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in THE (5 m), and the resultant solution was heated

at 70 C 15 for 6 h and then cooled to roomtenperature
wapah4ooneentrated in  vacuo. The resulting sol PAT/ME®04/011371
bt abssainle d 2i-bxBVERY 1 - 272)-diardhy heat g3 dimxbhe-€, 6 edidhe

(Y 20 i e Rl Er T 20 T AR B PR ) i h 4Pyt o2

mﬁ@et aire fnhyd POsol)s oibye. danti'red extract was washed

4 | SR PRy R e oo 87 B L SR Ay E 6o

cy@slex B0 figcabl 0B tiyol )t Iwatsuaaﬁé@naéll’hd dd1itar, abha@nthe
fromMOCH afforded the titl 0 as_a_pal
reet GRS SURepEECRyYas ¥ gn'Sngg 606‘\022604/%%“1”
m%ﬁwm/c@blaalto Pfcﬁcﬂtﬁrt%hip@ﬁaeﬁre, dlluted w1th diethyl
Di benzof uran-4-vy| - henyl 4- yl(? 2-
etﬂ?se’f rflfqoug}Lérref"ﬁ?Tle‘Bé’h’z’i}?) AETy (X at d“lé Cl§§t & aelizgst (3
x55StEp) ,1:drReapatati &hyf Mgso,, filtered and concentrated in
Dallyl-2-(3-trifl uororrethyl b?glzzl) mal onate_ O 9 CF63
VaEuDy al FUL EREPEAGR PY 1112 C81EBN niy PMatRg TaRl¥ g (50-60%
cHhPPMER At@ an BEbE&LS) HIFRRBsHOBNST ¢ SOl Worpydhides an off-
(95% 172 n% 6.85 mmol) in anhyd THE (30 nL) at room
W]Pé’h%e?oétll?r d>0FhBItt ear solution was stirred at room
tenperature for 30 mn and then a sol ution of 3-

trifluoromethyl benzyl brom de g% 7.18 mml
SYRIE 410 BRSP2r8tHRR Al eddedpn séz e Weélelnlzé’ﬁ enZOfuran 3-

v X igrensas Mac pegy o nl 1C2, bohifle Ind LG ,39R bRbhe-4, 6-dione
cooled to roomtenperature and then wat er (10 nL) was
added cautiously. The reaction m xture was acidified
to pH 3 with 2 N hy chloric acid and then extracted
with ethyl acetate (3 ¥ 30 nL). The con‘(sl ned organic

extracts 20 were waskhed S wat er and
sat'd aq Nad, driedo _M i (P><ered and
concentrated i n vacuo.

0]

A solution of 5-{2-[4'-(2-benzylbenzofuran-3-yl)-biphen-4-
v1l]-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 sodium hydride (95%, 10.2 mg, 0.40 mmol)
in anhyd THF (5 mL) at room temperature. The clear solution was
stirred at room temperature for 30 min and then a solution of
benzyl bromide (76 mg, 0.44 mmol) in THF (5 mL) 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 h (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). The combined organic

extracts were washed successively with water (2 x 10 mL), sat’d
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Purification by flash col um chromatography (10% et hyl
acetate in heptane) afforded the title conpound as a

~_wa@odoandass oil (1.03 g). 25 -61 WO 2004/ 09916BCT/US2004/011371
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alP@ddiS2004/ Qb 137, e dvelr epBy@tNEB0,0f filtered and
Diallyl-2-12-(4-bronophenyl.) -2, . .

COXTB AT L IP3VRFEP | udTBrietRFFbBRZAY ) el oAt G Br
fﬁltfﬁﬁﬁaizf?gm Me?? affordﬁf Fge tiT%e ﬁompound(aso% pale
Dallyl-2-(3-trifluoronethyl benzyl)nal onate (1. g,
YL Y SO0 (PhOaR®Yd THE (20 nL) was added dropwise to

a stirred suspension of sodium hydride (95% 84 ny,

3.31 nmol) in anhyd , THE (20_nl) at roo,mterrpera;ure.

The HFar 'soPEEPOIR W Qf PrBEnt0l 2t~ Moo ERpéY dbeh e turan-
31 97) BPrEnn 42040 L hesksoaeidti gpigf 2, 4" -

di br onoacet ophenone (1.0 g, 3.61 mmvl) in THE (10 nl)

was added dropwi se. The reaction m xture was war ned

to 50 Cfor 3 h (TL ontrol), cooled to room
tenperature and the 10 nL was, added

cautiously. The react re¢gwas gcidifjed to pH 3

15 with 2 N hydrochl a4 il N_ektracted with
ethyl acetate (3 x 30 ylL). The conbi ned)egiract was
washed with water, sapiyd aq Nad, drieg over anhyd
MySH4, filtered and concentrated in vacuo.

Purification by flash col unm chromat ography (10% et hyl
acetate Hydrbept apgy adifordedry hgas iddRLapausdiased
colorless 20 oil_(1.23 %). step 3: Prezparation of _
Sﬂkﬁqﬁﬂnw?j(&:B?BﬁﬁkﬁéﬁﬁavL-4:é£6b§9f¥&ben ofuran-3-yl)-biphen-
41y flonerehhy ) benzyd dmdrwh e al €3 1 §hckar@-Br, 6O8Rond5 (LN mg)

. Sodi um hydroxi de (3 nlL) was added dropwi se to a o
1%th§(ﬂ§ mL), and the résultant solution was heated at 70 °C

for 6 h and then cooled to room temperature and concentrated in
vacuo. The resulting solid was redissolved in DMSO (5 mL), and
heated to 150 °C for 3 h before being cooled to room
temperature, and diluted with water (20 mL), and extracted with
ethyl acetate (3 x 20 mL). The combined extract was washed with
water (2 x 10 mL), sat’d ag NaCl (3 x 10 mL), dried over anhyd
MgSQ,, filtered and concentrated in vacuo. Purification by
trituration and filtration from MeOH afforded the title compound

as a pale yellow solid (65 mg).

Example 2
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sol ution of
di al | yl -2-[ 2- (4- bronophenyl ) - 2- oxoet hyl ] - 2- ( 3-

wo pooitlogmasonet hyl benzyl ) mal onate in THE (20 nli)premudsidebii371
¥epdrat ioh2 o VO 2 004/ HIFRHES £RETA USAD4 iFhEAY] - 4 and) theoxo-2-
reaction was stirred at roamte ra ure until,
conpl et e é16185ﬁPPBPTetH$%§R%§2§ P oRURY X Trs Whs
washed mﬁth di ether (2 x 10 nL), then acidified
to pH2 with 6 drochloric acid and extracted with
et hyl acetate ( @0 mL). The conbi ned 5 @Asgani c
extracts were wag j Oat ' d ag{NaCl , dried

@o i n vacuo

over anhyd MySO4
to yield 2-
[ 2- (br onophenyl ) - 2- oxoet hyl ] - 2- (3-t r#/TPHor orret hyl - benz
yl)malonic acid as a pale yeIIowsglld whi ch was
used i Mmedi ately without further purification. 10 The
e malonic acid was di s ved .in di oxane (.25 ni).
SNy BTOERFOF A @ HLp L0l ooy i T B e TR e
meS@ndateon was heated to reflux for 16 h, and then
cooled to roomtenperature and diluted with ethyl
acetate (50 m.). The organic phase was washed with
water, sat'd ag NaCl, dried oger canhyd 15 MySOH4,
flltered and concentrat@/l\ Lac eld 4-(4-
br omophenyl ) - 4- oxo- 2- (3-tri fQ uo on@t hyl benzyl ) butyric
acid as a white solid (790 ng) N\ whi ch was used
wi thout further purification. T GBe acid, from
the previous step, was dissolved 20 anhyd NeOH (10
m.) and cooled to O C. Thionyl chloride (340 ngy, 220
L, 2.85 mmol) was added dropw se. The reaction m xture
was Dstil iy ednaltorate f(ar 239, né rb 2amohdlh e wawas dded tdrqp&nme to a
rature and std d f re [ tu .
St\/\l/arsrgga%aipour%%ln o |ce°\(e;\i/a ?h % Irgg)t%édiusigl |2)%1)% mol) in
argydi urHthBio agen a5 mambcaapeera/maddeﬂﬁet olaaly usilutien was
t hen exiracted w
=Ry P ot ol (PRELab ) Fo Y FhPeiie ghitibtion of 3-
tredfllnaebie ey Eostaste triomt e wat €7 ,g,sat.'1d agoNaGn THIT i(@d mL)
over, anhyd MpSO4, filtered and concentrated in yacu o
woBy PO GRVER 11 LR RGO B apHy et Al €
faacat at eT80 d¢dhtienaneroaléareed-ddie thinbbea @@ ti®nawater
col orl ess cllé 640 mt:]l) , ,
(10 mL) was added cautiotisly. The reaction mixture was

acidified to pH 3 with 2 N hydrochloric acid and then extracted
with ethyl acetate (3 x 30 mL). The combined organic extracts
were washed successively with water and sat’d ag NaCl, dried
over anhyd MgSO,;, filtered and concentrated in vacuo.
Purification by flash column chromatography (10% ethyl acetate

in heptane) afforded the title compound as a colorless oil (1.03

gl .
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Step 4: Preparation of
Met hyl - 4- (4" - hydr oxybi phen-4-yl) - 4-

W®x4/89918 t ri f | uor omet hyl benzyl ) butyrate. 35 p@BUY04/011371
20040892 68pPUTd Ad32Q04 b8 1D 311 v 13- [ 2HQ4 Oogomédtbenyfd )A2 -
sol llglti on_of _4-hydr oxyphenyl boroni ¢ aci d %160 ng, 1.2

° L f2 v o og Sh bR 1o ™ loPRFFed sol uti on
of nmethyl- 5
4- (4- bronophenyl ) - 4- oxo-2-(3-tri
tyrate (270 ng, 0.6 mmol )=\n 1@l
Tetraki s- (Tri phenyl fiosphj/he
nmol %9 and 2 N sodium car .
wer e added and then the reactigs s hegted to 90 C
(oil bath tenp.) for 4-5 h unti| PonpFfeté 10 (TLC
control). The reaction m xture was cooled to room

tenperature, acidified to pH3 with 0.5 N hydrochloric

aci @iahdy 1 phr t1155ddedorenaesn Reftar ) BRdore Ry | (bt &te3 - 01
mmt18 Rhaggsysefilr RPALAt fbs INfAWRRUSsPheses halingea

further extracted with ethyl acetate %2 x 20 nmL). The
susmepicRed of g%?ﬁldmé@’@_éétig Wre \isHed 353N It‘TPWatlé’r anhyd
e d 29k 20 Nafl cebeedrover anhyd1MISHo1htdderRe stirred

and concentrated. Trituration and filtration from MeOH
atgfrogpd E AMP e Rt 41§ If@rcéﬁp@%da%stTEWi selybionl ¢RG04 -
aiBHomosk8PopheddrPanabi gn of ¢ Malrlil)- 410%0r 41 { ¢ m120 was added

trilfouornethanesul f onyl' oxy-bi phen-4-yl)-2-(3-trifluor
drewetRy- bERe yI9antpralextFge WRSTMOIORE t95°ToCafor 3 h (TLC
céﬂyﬂw&bonc8£1&@HQ¥&b%m(4ém§%9£8%%?%& e@héﬁy%aﬁe'o%ﬂf 1) was

(3-trifluoronethyl-benzyl)butyrate (200 ng, 0.45 mmol)

added cautiously. The reaction mixture was acidified to pH 3

| uor onet hyl - benzyl ) bu
ene (10 ni).

with 2 N hydrochloric acid and then extracted with ethyl acetate
(3 x 30 mL). The combined extract was washed with water, sat’d
aq NaCl, dried over anhyd MgS0Q,, filtered and concentrated in
vacuo. Purification by flash column chromatography (10% ethyl
acetate in heptane) afforded the title compound as a colorless

oil (1.23 g).

step 3: Preparation of Methyl-4-(4-bromophenyl)-4-oxo-2-(3-
trifluoromethylbenzyl)butyrate.

3 N Sodium hydroxide (3 mL) was added dropwise to a stirred
solution of diallyl-2-[2-(4-bromophenyl)-2-oxoethyl]-2-(3-
trifluoromethylbenzyl)malonate in THF (20 mL) and MeOH (3 mL),
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35

nmet hyl ene chloride (6 nL) was added triethylamne (91
mg, 125 L, 0.9 mmol), and
W@ 2qood¢1bs s(tri fl uoronet hyl sul fonyl)- am no] pypcTUsS®04/011371
aﬁd?ﬁhdﬂled&t48nnWE£)stﬂ?ﬁéd’eaCEbﬁﬁ téngd et uv@s un64l Wdmplete
4/0991 PCT/ US2004/011371 stirred at r.oo
ﬁp 3 orhs FERUC T BREFBE S, Yaf WA EWEhl diethyl

edﬂléiﬁ hyd xetlkvemLQSOtma ,adiid fwaghed pwth wlith 6 N hydrochloric

rochl oric aci.d, and sat'd a d, drjed
O o oo e Aatekontbrt i ) ¢ HEE combinea
oRydnfd GaltrartBywélasiagiRiaim tahwatet 0gyapiay a(;2ﬁa5l 30%1 ed
et hyl acetate |n ptage%ﬁ;fforded the title conmpoun

Ve PN MeECs o) § CEEF E2 e pAr BT GN G Vleld 2-

[ﬁelﬁbﬁmd%h@ﬁyiﬁLbeﬁﬂégﬂhyﬂl—4 (3-trifluoromethyl- benzyl)malonlc
yl bi phen-4-yl) - 4- oxo- 2- (3 trif] uoronethy-benzyl)butyra

?%ﬁ as) g @aépsyeélowmﬁpy3 AwgéFﬁtW%ﬁlQﬁe 1mmed1a ely “'without

e henz fuianc4cbenonic acid (133 ng, 0.63 nmmol) in
met hanol (5 nmL)_was added to a stirred solution of 15

et S Fr536. na%amq 493 HBF nEEALFRRIID AP SE9XBRPhEm L)

6 gm Zig)dr%ch(].%r‘iﬂ Livor gmetdayshepay | iy rale th240t A8, solution
mol

waptheades| ttPl gﬁé?ﬁ% pHIs P Be) 2PAI FRRR HROGLY 5 REOMS5
t&%égadlﬁ'e balugneu &P Wiloh <2ndh spdiupLarshonal e (Pad organic

nmol ) was added and then the reaction was

Plh%‘i‘ft é»ifSt yaghbed bl wRRar t 6apF 29 Nafl 2SgiRdupver anhyd

MEETP! @E@téﬂ$&3&&$Qﬁ9kknt§§@e&Q@Pkb%%o”kétyigldwﬁt 4-
cooled to roomtenperature and partitioned betmeen

byenenheayd ) efhgkoatetiatte i finerphaciesl ey 1) bupdr 4 eacid as a

wﬂi%%f%B#@@U§7ﬁba§§ b%hﬁ%hf%EEh§£e§X&féH3d%jfﬂkkﬂeﬁthy|
acetate (2 x m.). The conbi ned extract was washed

Pyt Gedtien - 25 and sat'd ag NaCl. The organic sol ution
was {d %quageacﬁahy&onl\/&ﬁ@ rmé;@g eéicé%nd wggnaﬁgée;ﬁt{od in

in vacuo. Purif |cat|on y ash columm chronmat ogra
agip( 3ERHet(RPI mhte@l@d edoieeprabelC -af Tbidayl ¢hrﬂeomd¢e| é340

CO n% hﬁs ? em%%'%gdé§39régwlse. The reaction mixture
was stirred at 0 °C for 30 min and then warmed to room
temperature and stirred for 3 h. The reaction mixture was
poured into ice water. A saturated solution of sodium hydrogen
carbonate was added to adjust the pH to 8-9, and then the
solution was extracted with diethyl ether (3 x 20 mL). The
combined organic extracts were washed with water, sat’d aq NaCl,
dried over anhyd MgSO,, filtered and concentrated in wvacuo.
Purification by flash column chromatography (20% ethyl acetate
in hexane) afforded the title compound as a colorless oil (640

mg) .

Step 4: Preparation of Methyl-4-(4'-hydroxybiphen-4-yl)-4-
ox0-2-(3-trifluoromethylbenzyl)butyrate.
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WD 2004/ 099168 PCT/ US2004/ 011371 Step 7: Preparation
of 4-(4'-Di benzofuran-4-yl bi phen-4-yl)

wd2a0996% 3-tri f1 uoromet hybenzyl ) butyric aci d. POT/CEB04/011371
OH 5 2 N Sodi um hydroxi de sol ut| on (1 L) GMs added
dropwise to a stirred s O
met hyl - 4- (4' - di benzbPut Pt
yl)-4-o0x0-2-(3-trifluoromet hy=benzyl"Noutyrate (220 nm)
in tetrahydrofuran (5 nL) and net hapoTO¥@ niL). The
clear reaction 10 nixture was stirred at room
tenperature until the reaction was corrpl ete (TLC

tyol dt ted.w t
ot o TP T AL Lol TR SN OB R G S (ors 12

mmeArt 110MMe0H XBUMR ) Wass eaddeat tted awst breédiydolansdioat ef (Rethyl -

o BT T 1 AR Y 0 AP Y

(B7btes ed anameancent tatwshd ni1vaeue. PBefidkicati on by

LR ST 0) Pat 1o 0B W hd 241 TF e CoMpdIngHag 1§ sodtum

cabbbeatsofd d75( %20 1D¥ . mif1) Qe é&lagfdnﬁichatﬂﬁﬂn ithe reaction

chloro e NVR, ( CDC13 . 8.8.06
uEA P Syt o0 )%Cgéoxlzﬁatﬁf ERFC ) £0 rorh papiliconplete
(QLttcoMHréﬂ 7Tﬁ3 f@&ttion\hrxtﬁrbtwaéwc$$ledft%7robﬁH,

trgnr_ngézr:et!(_\!)ﬁ% di&ld %JHede'étO 7pl-{_|z’:) w1§h19 %;&':h%r%%n&égie?@éld and
pdtidicned belweb) wat &ESladdCMenghzagat £€k f OIThe phases were
C36H25F304: 578.583, found 579 (M- 601 (M+-Na) +.

SERAFPFRA 3 hife 2ABPPB PRASDOMFIRHAS Uikl er greacegd Wlth ethyl

agseerd i @ Ly 2acqel di ngnd Qcoﬂmﬁeaebbggﬁler&d&ra%%d%% washed
descri bed above in the schenes and exanples 1 and 2.

Wil WEr20056168 PERAB200%A6418Yar Iphvschdlaser. filtered

aR8PEStcerd i tday et or P QH 43 21 cePPOLM BCeOIEbATat forded
formula 1 selected fromthe group consisting of

t{1$4t1‘flse (BERLFREANTAB) * HdeFoPe12da] HIP i®f - 2- y1 | bi phen

Step 5: Preparation of Methyl-4-oxo-4-(4'-
trilfouormethanesulfonyloxy-biphen-4-yl)-2-(3-trifluoromethy-
benzyl)butyrate.

CF3
0
o~ ) W,
OMe

o)

To a solution of Methyl-4-(4'-hydroxybiphen-4-yl)-4-oxo-2-
(3-trifluoromethyl-benzyl)butyrate (200 mg, 0.45 mmol) in
methylene chloride (6 mL) was added triethylamine (91 mg, 125
UL, 0.9 mmol), and 2-[N,N-bis{trifluoromethylsulfonyl)-

amino]pyridine (179 mg, 0.48 mmol). The reaction mixture was
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10

15

20

25

yl } oxy) (phenyl ) acetic aci d;
{[4" -(5-methyl -1 Hindol-I-yl)biphenyl -4-yl]oxy}(phenyl

WO 2@a@949168 aci d; PCT/US2004/011371

st{Ared =t oyl aainp@;‘ramzcham[rlzzha](rpm i €1y, } Bipheay with

[-4- yl h d t hyl . .
ateiiey (RN 00| BHencis] HERST] BByt drochloric acia,
wytéﬁxaﬁd;ya&nwlhchﬁcuﬁadﬂmﬁahwber anhyd MgSO4 filtered and

cé%?%@%&%ﬁ%ﬁﬂ; éf% %@yﬁb co umn_chromatography (20-
30%4étmjﬁﬂédatu@éemnZhéﬁﬁaﬁ@'“ﬁfhﬁkhéﬁpfﬁﬁﬂﬁlﬁ%e compound has a
W%%QST%%éﬁggﬁébigéﬁéﬁgiy)22:2%:]b|phenyl 4-

yl }oxy) (phenyl ) acet at e;

Y s e et Br e PR TP MR, PRI g b L b (phen
y{bfphdd -2-Ranzaybpbenoxyvmtdiybl bnphigpyberfil) baxyrepben

yl)acetic acid;
2-{[4" -(2- benzyl-l-benzofuran 3-yl) bi phenyl - 4-yl ] oxy}-
) aC|d

{[4 (1-butyli
acetic acid;

[4- (] -benzyl -1 Hi)ad acetic
aci d;
({4 -[10-(ethoxyca - 3-yl ) bi phe

nyl - 4- yI}oxy)(phenyI)ace?Yc aC|d
{[4" - (| -benzofuran-2-yl)bi phenyl - 4-\ ] oxy} (phenyl ) acet
ic acid;

4 1H i ndol - | - phenyl I 0X henyl ) aceti c
gg.dA(sqﬁﬁqup 9F4¥ %?n%ﬁiﬂfép P%ﬂ%%géﬁyF§éﬁﬁﬁeﬁ9} Q.63

m¥b1 PXM GRheRYb) a¢et Rt £ was added to a stirred solution of
4- (4' - Di benzof uran- 4- gl-bl phenyl - %#) 4- ox0- 2- ( 3-

meEhy} vrsirethy b bRy Juasgerhpreeael fonyloxy-biphen-4-y1) -2~
(i[—f‘rlfluoq%ﬂé)fhthhﬂlmp)lbLﬁzy){:Ia):@ @Q@@ylhg ,4 0y|4120§%}3§.5)h§1@a'|

t%?ﬁfﬁ:'(qcmg%gemmmnea ~priBagien(d ). 438 FexyF(pREhYlin
t%f&éﬁé‘3203%hq. §7N sodium carbonate (0.5 mL, 1.0 mmol) was
added and then the reaction was heated to 90 °C (oil bath temp.)
for 2-3 h until complete (TLC control).

The reaction mixture was cooled to room temperature and
partitioned between water and ethyl acetate. The phases were
separated, the aqueous phase being further extracted with ethyl
acetate (2 x 20 mL). The combined extract was washed with water
and sat’d ag NaCl. The organic solution was dried over anhyd
MgS0Q,, filtered and concentrated in vacuo. Purification by flash
column chromatography (20-30% ethyl acetate in heptane) afforded
the title compound has a white solid (230 mg).
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2-{[4"-(1-butylindolizin-2-yl)bi phenyl - 4-yl ] oxy} propan
worem4meiids N-{[4'-(|-butylindolizin-2-yl)bi pheeys2bo4/011371

yl ] sttt droriy Pglepayhaicamicrﬁe 4-(4'-Dibenzofuran-4-ylbiphen-4-y1)-

albdd s (R edtuks bn DANARIIN A ey EL O DY - 4

N- benzyl - N—{[4 (2 benzyI-I-benzofuran-s-yl)biphenyl-

- yl] sul fonyl } gl yei ne;

({[4'-(2-benzyl -1 zof ur an- 3-yl ) bi phenyl -

yl1sul fonyl }am noyghenyl ) acetic acid;

(2R)-2-{[4" - (I -butylindol] I)bbphenyl-‘

3- phenyl propanoi c ;

4- (4-Di benzof uran-4 p

hyl - benzyl)-butyric acid;

(29)-2-{[4"-(I- butyl|ndoI|Z|n 2- yI)b|ooenyI 4-yl ] oxy}-

4- phenyl but anoi ¢ aci d;

({4'-[(2-buty|-I-benzofuran-S-yI)nethyl]biphenyl-

yl } oxyy (Spkiényl hadetxicdicacoduteébhyll mL) was added dropwise to
aNs-é{rrelé 1e) gf‘pﬁenylnéncé\ﬁ/fl %1?243 X:L]genfo%na ﬂ )_//'an%en 4-
YN {4 43%d- —benz;/ifludammﬁmwaansyyjBaﬁmyl(zéoyh¢smﬁ 0

th e |m
R P e B T et
mnﬁmhﬁﬂybkpbemykaﬂaﬂiﬁﬁkﬁntemperature ﬁngil the reaction was
N- - (L= [in |IZI | phenyl -4-
c?}ré][cegﬁ,aogﬁgf?ijﬁ%ré{;ﬁﬁ | arf th%fl c? Pu <¥w1th water (5 mL), and
acidi(fh,edt hleanXEIZ@it:h? M hylirdchiorie 'aciteer phaaytedction

n P LGB B AR L8 B0L0hva apstatiandiy P BP pHEhy! The

cothinned) cpBenyt) aeetdt AGkette WBEMYA with water, sat’d ag NaCl,

{r{ﬁdslﬂ e g%}l l{’%%ﬁ%ﬁ:’;gnézté%/llfegé)la%rc]ierclz%lnzzg;ltrated in vacuo.

PN H{fli4at(3nbBRzyladn Q%lb%uﬁﬁﬁoﬁaﬁég)x@p@l@’eﬂxhé% methanol in
phenyl al ani ne;

b
m%i’ﬁ*} C??%e?g B}aﬁk‘?ﬁ |affarssAuEan- BiA9 somenpR- ey § cdrise

sdld -(Noo mg). Rf: 0.60 (10% methanol in dichloromethane); 1H-

511 oxy} -

fl uor onmet

NMR (CDCls, 300 MHz): § 8.06 (4H, m, Ar-H), 7.96 (2H, m, Ar-H),
7.77 (4H, t, J = 9 Hz, Ar-H), 7.62 (2H, t, J = 9 Hz, Ar-H), 7.47
(6H, m, Ar-H), 7.37 (l1H, t, J = 8 Hz, Ar-H), 3.46 (2H, m), 3.26
(1H, dd, J = 16, 7 Hz), 3.12 (1H, m), 3.02 (1H, dd, J = 16, 8
Hz); ESI-LCMS e/z calcd for CigHzsF304: 578.583, found 579 (M+H)?,
601 (M+Na)".

Example 3
The following compounds were prepared essentially according to
the methods and procedures described above in the schemes and

examples 1 and 2.
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met hyl phenyl al ani ne;
{[4"-(l-butylindolizin-2-yl)biphenyl-4-yl]sul fonyl}(ph

wepykpeaes i c acid; -68 WO 2004/ 099168 PCT/US2004/011371
PCT/ Us20(:HH2Y1 38bect, the invention provides a compound

SEbsd-henaylol benzofuran Soul) DL BReINL 4 oo ting of
2-{[M+¢ 23bemyhzuambemzmcwzam 3l ppi ptienghy b bhey}-p-
{FB@UQ#ﬁ% F J& |Z|n yl ) bi phenyl - 4-yl ] am no} ( pheny

| )acé&%(:(Szﬁﬁqﬁyl 1H- 1ndol l -yl)biphenyl-4- yl]oxy}(phenyl)acetlc
ab&d{4 [ (2- butyl-l-benzofuran 3-yl) net hyl ] bi phenyl -

Xt i O By b RO SR B L Bty P e Iryl pi-

yyhyoanbmayﬂ)aﬁbmﬂihyhphenylalanlne
N- { [rﬁea&% PEJ‘ZX'Q L REeBZ ARy Bioth) P Bheay)r 4-y! | car bo

Y?&B%ﬂéQ?@H”P&CeTﬁebenzyl-I-benzofuran 3-yl ) bi phenyl - 4-
Yyl ] -detr@xobus: arnconooezmeynjphenoxymethyl]blphenyl 4-

4' - (2-bhenz benzofuran 3-yl)-3-nitrobi phenyl -
v R L
N- [ 4hethlbehizy i< PﬁifénzoérUTZaml@w LRy INiirbéiyphényl - 4-y

1o hzbefifenyl al ani ne;
Y }ﬁh IE%n?yl-l-benzofuran 3-y L n|tr0b|phenyl 4-y

|][|\1‘-le thyi% D! pherrpray iichexy) jethyLTbiphenyl s
yhh$@4(pm&nhenamkmb-benzofuran 3-yl)-3-fluorobi phenyl -

-yl h - . .
(7 TR IR R e ey o e yagies=sis
a¢xdiaci d;

N [4{cd27 b@-ﬂ:?e‘ﬁ'zbizlpbl%ﬁéﬁ)Ur(e@ﬂyf’TBiF))]ez%/lm4L§/Pm>@h @P¥driA) Ycetic

-N-(4- nitrobenzoyl)-L-phenyl al ani ne;
af‘% - di benzo[ b, d] f ur an- 4- yl bi phenyl - 4-yl ) oxy] (phenyl ) a
cetiZ-{dadi d{2-benzyl-1l-benzofuran-3-yl)biphenyl-4-ylloxy}-3-

pﬁgéj roé%uggnfgl-l-benzofuran 3-yl)-3- fluoroblpheny

onyl nmet hyl phenyl al ani ne;
bt Y11, 1 By ndiel preepl b1ty b MLpRerFFRe et Lc
a@fd ;d;
N2- [ (g2b§§§}{y5Hlig%ggzgﬁ aheno H(phenylggég¥1%h§c2” -4
({4'-{10-(ethoxycarbonyl)pyrido[l,2-alindol-3-yllbiphenyl-4-
yl}loxy) (phenyl)acetic acid;
{[4'-(1-benzofuran-2-yl)biphenyl-4-yl]Joxy} (phenyl)acetic acid;
{[4'-(1H-indol-1-yl)biphenyl-4-yl]loxy} (phenyl)acetic acid;
methyl {[4'-(1l-benzyl-1H-indol-6-yl)biphenyl-4-
ylloxy} (phenyl)acetate;
4-(4'-Dibenzofuran-4-yl-biphenyl-4-yl)-4-oxo-2- (3~
trifluoromethyl-benzyl)-butyric acid;
{[4'-(1-benzyl-1H-indol-6-yl)biphenyl-4-yl]loxy} (phenyl)acetic
acid;
{[4'-(1l-benzyl-1H-indol-5-yl)biphenyl-4-yl]loxy} (phenyl)acetic

acid;
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yl ] gl utam ne;
4-14" - (2- benzyl - I - benzof ur an- 3-yl ) bi phenyl -4-yl]-2-]2-

W@ 2003/00k416% 0- PCT/US2004/011371
1, 3-&i Hy¢dr oL-DHty Suided o i122y V) Biimhkehy U-4oybdbetvapodmanoic acid;

acich [4'-(1- butyllndollzln 2- gl)blphenyl -4 -
enzof uran- 3-yl ) carbonyl ] bi

J(p]ns SZ benzyl - 7-f1 uoro-1 -
é‘r})’; %I)W‘F?W)a(lbﬁee'nyl Yacetic acid;
N- [ &—{((2* benoghz{r-hepaodfdfuaan-3-yi) bfpn’anwobi phenyl -

n
Y]\"/I\]-SJJI%‘lék"zlqg)lh 2y ]Iaﬁanbenzofur an- 3-yl ) -3-nitrobi phenyl -4-y
| | se¥igezyl -1\69 (D 20bar099168rRCThU82004] (Hib3Pay1-4-
yi\j-s[u«_iLfm(l}ZL}@@g}gyr{e-l - benzof uran- 3-yl)-3-nitrobi phenyl -4-y

N{4m[4(2”oé%‘?2§¥171 PR PR A2 OPIRNEAYA=41 ) et hyl | - 3-
ylﬂlsmllfoﬂwlplaemw%(@hyhy}lpheayicalaamﬁne _ _
N[ 4ﬁ2R() 25b ZY'( 1;% F/H%(d?ﬂ" > Penz ol i an 3, y! 5,37 i $yrgbi p

hen phen ani ne;
phEry, ﬁ%‘iﬂan&lmaqléz benzyl -1 - benzof uran-3-yl)-3,5-di meth

yI bllphanyiberéofuﬂmﬁ'4o%pk§i}h%ﬂﬁg|—q agd - <3 trifluoromethyl-

2- benzyl - | - benzof ur an- 3-yl ) bi phenyl - 3-
beriz]ﬁpzef t%oﬁ%t%cngil c acid;

2- bei@8y24L [44- {1 usghipylolt 2 breriz ot LivarmeBy Y+ 4-oil previyh- 2-

p}yel 1f}ut£9&qteu;@1raol c acid;
benz¥l ’| - benzof ur an- 3-yl ) - 3-

L pHeAYT BECTYFY iAo 6 ey 4 9 pRdRyw i e
yld}ﬂbcézlfxﬁr%’r@?nagé:t—llc @@mzofzr an- 3- %/|)b| phenyl -4-yl]-2-[4
t oxohut anqj ¢
T B h PR B S R et st patpgon -
Nﬂ‘;ﬂt}lﬂl@heﬁibfﬂa@]f@phehsd al ani ne;

N- { [N4{161 2282y yil-1 0882k UE AN-35 Y| B iynRhe Y 41 Yl SHL P -
G'%‘{)[L - fI uoro N- net hyl phenyl al ani ne;

" PREISHINAR - | - benzof ur an- 3- yl ) bi phenyl - 4-yl ] sul fo
nyl JetByl fN-Ude ophiemytal iadonezin-2-yl) biphenyl-4-

yl'\]"c{a ﬁéﬁ;ﬂlﬁ'?gﬁl@é =1 %gzof uran- 3-yl) bi phenyl -4-yl]sul fo
nyl [f 37 fFuor I{I- phenyl al ani ne;
N-{ Pg{l¢ Z(ﬁeh‘zwlllndﬁb?@@f@malﬁbgpwr)yﬁl phenyl -4-yl]sul fo

yIN¥k}bdy18bhydy141 bhuer,ophenyl al ani ne;
{[2''-(1,3-benzoxazol-2-yl)-1,1':4',1''-terphenyl-4-

vlloxy} (phenyl)acetic acid;
({4'-[(2-butyl-1-benzofuran-3-yl)carbonyl]lbiphenyl-4-

yl}oxy) (phenyl)acetic acid;
methyl {[4'-(l-butylindolizin-2-yl)biphenyl-4-

vllsulfonyl} (phenyl)acetate;
N-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-

yllcarbonyl}phenylalanine;
N-{[4'-(2-benzyl-l-benzofuran-3-yl)biphenyl-4-yl]carbonyl}-N-

methylphenylalanine;
{[4'-(1-butylindolizin-2-yl)biphenyl-4-yl)sulfonyl} (phenyl)acetic

acid;
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N-{[4' -(2-benzyl -I|-benzof uran-3-yl)bi phenyl -4- yl]
sul fonyl } | euci ne;

WOR{AY9162- benzyl - | - benzof ur an- 3-yl ) bi phenyl - 4pCcHU$2004/011371
sul fldn§! 3} @-ganmel-1-benzofuran-3-yl)biphenyl-4-

Yla'Cé&]Eé]nYﬂ}3mg§f)4¥herllylb§eg@ﬂc&%@{‘d3 yl') bi phenyl - 4-

yl] séul fonyl am nQ) but anoi_c aci d

N { [41 11 2~ BehTA T pRrZ6f ur dh 33%)5@#5&%% Yl gppgamoic
aqigi } - N-[ 3- (trifluoromethyl)benzyl] |eucine;

2- 2 z )b |z 4-yl I f .
oyl o R PR ey DB Pl PR e e
t hyl
4- (4- |<d4 bemZ?l%bsyd]—ﬁ.%éiﬁogu?ﬁrbe?mﬂé'tglgl%1)13‘12'1%%4/ 0551%2_
tr uor ore enz ut anoat e; -
I&aﬂ{ﬁ%w Serpripreralhng
[ (4N-{ {4 '9-[6R oG F L tizmenfhearl-Boxymeehiy] ibhphenyl-- 4-

lclpa%bﬁ hemd ) a681dn61 26 ne BT Ny
yD’} Eenzoftu?g%{- n§:7y )Bll Bﬁenyl 4-yl] oxy}(phenyl ) acet
ate (2-benzyl-1-benzofuran-3-yl)biphenyl-4-yl]carbonyl}-N-

me(t{lﬁiva[lanébutyl am no)im dazo[ 1, 2 a] pyridi n-2-yl ] bi pheny
| -4- vyl i
([ 22 PR R ol e ey ren Py Ay et
oxpputgriodc agigtihyl
{[4N (4 -angéﬂzﬂlthlﬁgH%bféEéﬂ kbbivqanLtf%blphenyl 4-
y\i}% henyl )acet ate; ethyl
Ylg{"% C22beZyl - | - benzof ur an- 3-yl ) bi phenyl - 4-
yl ] sul £ onyglbardyne) {yphenyhyacet @t ;3 -ndetdty bhenyl -4-y1] -N-

b t ho[ 2, 3-d] furan-11-yl phenoxy) pr opanoa
me%h§ff B %’?4?“%]1 %P eénzyl -1 - benzof ur an- 3-yl ) bi phenyl - 4-
yI ] Haf’bcrﬁ

FrenrvAo} tharandianadiyl) -3-nitrobiphenyl-4-y1]-N-
mebh{]4- pﬁgnmtlbuinél FTI ndgle-l -yl') bi phenyl -
N Fal OO TR VG LT EYR Bireny - Pr Esesonsmere2 ptreny
ylaha]rﬁongl}pmn@élafrimero 3-nitro-1,1":41, 1"
2- by ac L L AR ol g bR 4Th P  seoises ™
noi ¥- | d2 benzy l1-benzofuran-3- yl) -3- nltroblphenyl 4-y1] N (4-
nlgrikﬂenzégl)B@néb{énﬁ@maﬁ)fﬂH an- 3- yl) 3-nitro-bi phenyl -4-yl
& (i g beRes. Al kAR AT Br Bhang o sy Shesxblangiae acid:
N {[4'-(2-benzyl-1-benzofuran-3-yl)-3-fluorobiphenyl-4-
yllsulfonyl)}-N-methylphenylalanine;
[(4"—butyl—l,l‘:4',l"—terphenyl—4—yl)oxy](phenyl)acetic acid;
NQ—[4'—(2—benzyl—1—benzofuran—3—yl)—3—nitrobiphenyl—4—
yllglutamine;
4-[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-yl1]1-2-[2-(1,3-dioxo~
1,3-dihydro-2H-isoindol-2-yl)ethyl]-4-oxobutanoic acid;
({4'—[(2—benzyl-7—fluoro—l—benzofuran—3-yl)carbonyl]biphenyl—4—
yl}oxy) (phenyl)acetic acid;
N-[4'-(2-benzyl-l-benzofuran-3-yl)-3-nitrobiphenyl-4-
yllmethionine;
N—[4'—(2-benzyl—l—benzofuran—3—y1)—3—nitrobipheny1—4—yl]serine;
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(trifluoronethyl)benzyl]butanoic acid;
[ (4" -di benzo[ b, d] thien-4-yl bi phenyl -4-yl)oxy] (phenyl)a

W@ ed0i4/09%6$ d; PCT/US2004/011371
( 4' -\bilken zzaa‘uenay&x-b_—gobnb: fulrenyd +44 y3 meitthoxipheEngd) 4 pheayanine;

- aget,l -
3- j\? {D| benzofqur An- 4etlf0)%/ lh%ennyzlOf rar} rref/h)olg(eﬁh%l]ng) 3-p
nh@ﬁ?nphwépﬂoﬂ}@hawleﬁlamne
[ 4" {G2Cht prRnbpdal-£haydo-1bbeheaytad-3hoxyd-nphesyihage: - 4-

ic acid,
Y]E]sp-%&ﬁﬂoa?l@pﬁn?di benzof ur an- 4-yl - bi phenyl - 4- yI oxy) - pheny
| - acktenzyladi-d4 ' - (2-benzyl-1-benzofuran-3-yl) -3, 5-dimethylbiphenyl-

4fy4l] @L&%%QEH&l@aéldJ 2- et hyl - bi phenyl - 4- yI oxy) - pheny
~acetic

(4' hbﬁé?&]o‘f‘llur[én @-ppoali gbenrob H Ry Y MRARNGRYS ~ YR hyA -

ototatehdix aacad;

(2-Qrharo-#, g ybe Zg%lﬁry N1 454l L PREAYL 3 i Y QXy2 - POENY, -

| - acet’ e adi
oxDubenzict B idh: 4- yI 2-trifluoronet hyI bi phenyl - 4-yl oxy)

- phanyl- - acelhe, AGi- Qenzoﬁ%rm329@41999168
PCT/ U82004/ 011371 In still another aspect, the

[ {Bhrast 1oty FVirde B IR SRS OUNAS T PRF MG AL 1 sel ect ed
from-24[ 4t 2—-(b3naeh-z.ybeniﬁ®thfaﬁeﬁ-ya$b31$heaﬁfﬂ. ahile2spdH d.

r@;th% % 1fopl Jn‘égi‘;‘ éfﬁggﬁ%mggo%w hanol - 90%

ene or 0- bi phenyl - 4- NMWR
(CD@II_'g)[41'2(28b€b?Y1‘§- bagngofugasB -yhibiphenyl-4-yl]lsulfonyl)-4-
fﬁi&zrgﬁi(ﬂé/rlﬁﬁilalﬁ)ﬂrré phenyl - 1H), 7.93-7.16 (m 21 H), -
ioni c _aci m
Nyl e aPe o B 3o brasansl e B s -4

fBMpGN(MEh)zlp}ﬂen{y[Ldlar(meBenzyI | sol ated as an off

whi te selid b&z@y%mr@%@my daegl%ﬁﬂhkn% AR%8u1 fony1) -3-

Met hanol - 90% Met'hyl ene Chl ori

Erjogepeilphemyies4- NVR (CDC13) 7.79 (tr, J=7.8 Hz,

1H) ,N-%.69- (ZS%bflM)L|l]—bélY&IofI)dl:arﬁm glm}blp?leﬁ}l (myl%%l fo(ﬁgﬂﬂ-?;—
42 3- phenyl - propi oni ¢ aci d; ,

f%“°§°4 %e%hg%—ﬁhe’ghl?f“f "$5 (14H), 4.94 (q, J=5.1Hz, 1H),

4. 287({$4 ' 20 beBz 32 1 (dehzofdrdnt.34yl Boiphenyl 44y 1 SuFpnyl } -N-

e&ﬁyﬂl4—é&d316ghé%§lalanine;

N-{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-
vyllsulfonyl}leucine;

N-{[4'-(2-benzyl-l-benzofuran-3-yl)biphenyl-4-
yllsulfonyll}alanine;

2-({[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-
yllsulfonyl}amino)butanoic acid;

N-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-yl]sulfonyl}-N-[3-
(trifluoromethyl)benzyl]leucine;

2-{{[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-yl]lsulfonyl} (3-
(trifluoromethyl)benzyl]amino}butanoic acid;

methyl 4-(4'-dibenzo[b,d] furan-4-ylbiphenyl-4-yl)-4-oxo-2-[3-
(trifluoromethyl)benzyl]lbutanoate;
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(1H). 4-[4'-(2-Benzyl- Isolated as a beige foam Rf

0.39 (10% benzofuran-3-yl)- Methanol -90% Met hyl ene
w@hdoanddey ; 1H NVR bi phenyl -4-yl]-2-[2-(1, 3- ¢CDO3BYP4/011371

8. 051 (4t,- (18- dkoHaH- 2prer- 1824 Yo:R3 methwXd®ibh&di-Aydr o-

, 3.86 (br s, 2H),

yﬁg%x)ﬁgl;?,er?“u%éeé thyl ]H%4 3.60 (dd, J=18.0, 7.6Hz, 1H),

3. 29mehyd { cr-<|éuw?40éua%rﬂﬁ vi hpichRpyl24-70) ¢h) (Rhgnyl) acetate;

2. 01 ({am- (3H) pu dyCMRi 18) ZmE 2 1§ 942 1641 HBENOGy1 1 idRe® -4 -

2- B nzyl -4-[4'-(2- Light yellow
ygg?mlEO)g?anedw&%afel%% &Hzyl - benzof ur an- 3-yl ) -
Met hahbol- (Qe%d@thyéreﬁeymmbdﬁl ¥4-y1HWRphenyl)acetic acid;

3, 5- hy} 4 higb 4134 i3k d.29=8. 1 Hz,
T T ooney & Bt Tay . 4. 26

Y&éoxwwhe@’lif%taf@ (m 5H), 2.13 (s, 6H); LCVS mz

cal cdt}fmr ({ CAOH3 4B zya 7 8- terzo Bithr5 39y D) Hibddy1-4-72 WO
4/099168 .PCT/ US2004/ 011371  2- Benzyl - 4- (4' - i ndol -

%g Tare iLas,lé%°’vxf1‘f¥leé§9 é% 0. 44

1- y| niphedyl 4-Peytg [lzlnamtc)%[ Rl ok an0% kbttpylosporopanoate;

o ) g 12.2
0§ Al - iHy g%&?rhutoxﬁi% Q«th_‘sl) ﬂg@z%r@;@%gf% g

S,
Yg]%“b(’m’l mmi%ﬁuta§°h%a§ 87 (m 1H), 3.16-2.81 (m
4|—|) N- {LIGVB ( tHre=teal €ldi-f 0¢o IG3 1P BoiGBny 49, 5 f ound

%I%ogyfé)hen%ﬁ%b% 4-[41-(2- lsolated as a |ight

enzyl - benzofuran-3-yl)- 0.33 (10%
l\/bt h¥md14-' 9 0% Nedhit lewd ) Tiheny et -vBi prrdeply 1 B=lyicherypdgnine;
é; O(])-lh'l- NVRs { VRO d6)c8-2 11 (3 , 8t leaergﬂfgn%/l I@U%M%@nﬁﬂl@nlne
. - /(. m . .
120 2 prgt 1k by e Rl g i4bﬂ(%eg?1h)‘%ﬂ§?1%r—°z@§§ta(%lc acid;
4H) ; 2L[@IVS(mlzenzya+mHj12b©mrﬁ}8 HBD -84 ni 650 bbpheaund45plan3no] -3-
gg%g)_ 25 E?@&ggl 5 - Isolated as a yellow foam Rf
P Fl Yo benzy benzofuran 3-yl)- Met hanol - 90%
Met h§t EnedeptarilBedfurapr NVRPiRigIHénd Y12 - §t9xos 20k b=
(6£GL3) ofetI4A Yoyl Mutddbic #id% (s, 2H), butyric
aCId[(4 % benzo%b(gnth%k% 4- yl%gpé%ﬁ7% £r91) Egl(s%eggl)acetic acid;
(4'-Dibenzofuran-4-yl-biphenyl-4-ylmethoxyimino)-phenyl-acetic
acid;
3-(4'-Dibenzofuran-4-yl-biphenyl-4-ylmethoxyimino)-3-phenyl-~
propionic acid;
[4'-(5-Chloro-indol-1-yl)-biphenyl-4-yloxy]-phenyl-acetic acid;
(3-Chloro-4'-dibenzofuran-4-yl-biphenyl-4-yloxy)-phenyl-acetic

acid;

(4'-Dibenzofuran-4-yl-2-methyl-biphenyl-4-yloxy)-phenyl-acetic
acid;

(4'-Dibenzofuran-4-yl-3-fluoro-biphenyl-4-yloxy)-phenyl-acetic
acid;

(2-Chloro-4'-dibenzofuran-4-yl-biphenyl-4-yloxy)-phenyl-acetic
acid; and

(4'-Dibenzofuran-4-yl-2-trifluoromethyl-biphenyl-4-yloxy)-phenyl-
acetic acid.
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(dd, J1= 13.5 Hz, J2=
18.0 Hz, J2= 4.6 Hz ,
w@400453066 found 551.3
| sol ated as a dark yeI
benzof uran- 3-y 41
Chl of  d&*+t n]d1 ﬁﬁ’é’ﬁ?

J=8 1 Hz 77A(

fer4a§,1F?
ofdfoﬂmﬁﬂé-ﬂtbel%erd pedhanesul f onyl -

8.2 Hz , 1H), 2.49 (dd, , J,

1H); LCM5 nfz calcd for C38H30

(M+l). 4-[4'-(2-Benzyl PCT/US2004/011371
ene

| ow solid.
RS Bopgounds

.étz
benzyl)- 7.89 (d

J=_10.5 4- oxo-butvric aci

0%, Met hanol - 90% Me
F$e fnvipFNWR

He, #H)E ‘726%‘4“(2611‘3- 7
Ekmzoﬁhﬁaﬁ 7320 -6m 7FD

LRt Padt)

Vilsi £ enyflgaimo RPB ehqrylcz
Mebpadsalc- 889 ;Et hyl Ace
bi phenyl -4- 7.74-7.56

sul fonyl am no]-3-(4- 1

. 37111%5,
4 2(

S TETOSIPS % 8 POl HLcs g Re 0.
A.036Me{Isino2H) Q% Bedi®y Yamp G%ﬁorlde), *H
&y 1273 YR 2Q041 099868, (. s,

enzyl-"I'solated as ‘a
)%Pﬁenio?%rﬂahﬁsmw 91 H), 4.29 (s, 2H),
tat.e)y; (dHINVR { @C23)5 (m, 2H); LCMS m/z

DS 8 . 42 e I e

J1= 8.6 fluoro- phenyl Wopl @mlo Hz, J2= 5.6 Hz, 2H),
6 042l§ 4"J 2C%éBF§% agtd; ééﬁYatea 28 A SorePite solid. Re 0.36
4.10-4 , 3.08 (d J,= 5.0 Hz, J2= 13.5 Hz,
_’gq)'xzo@xgg} (ﬂd Bj = 14 0(1|.q23 Mgtz'xan6189q_§ZMeg_}H)1ene Chlorlde), H

gl{l[bﬁo k(lgh%wlzw-- IISO|
&t boriaay et ikl

8.-8ber{\ir- pscpplblﬁ)l,c Fcig2 -

20H), 4.26 (s, 2H), 3.
fluoro-phenyl)-propion
(s, 3H). acid; 2-[4'-

solid. Rf 0.42 benzof

J= 973 % A9 94
KEnzORran73Q0)(d, J= 8
%H))herYylaq %ZQQ Qﬂl(ﬁ"ﬁ

SEE R R AP AT

isoindol-2-yl)-ethyl]-4-

oxo-butyric acid;

ateck asp@n) of frowhtt e gsol 8 diz,Rin), 7.69-

(245 Yethgpol ; S ELMIng 1y o

-4- sulrflonyl
5. G0 In@thyik- alﬁ)no}7 BRA(7412 (th4H), 4.94

D3 'Tb E“TDH’Z 211%) 26 (s, 2H), 3.32 (4,

én%y| 7| Ep a}ﬁs.sd %150@ (A ¢é 07-2.92
(20% Met hanol -

Jr@m)S yl) - 80%

Melielbanolf-lmér@eq@h'éﬁlw )Chppomedm 1 NMR
(o9 )78255((@ §1'9 L H@C'ﬂi) 770872 7.23

ikb 4 24 (s nEH), 3. 86 (br s, 2H),
3.60 (ad, J=18.0, 7.6Hz, 1H), 3.29-3.13
2H), 2.20 (m, 1H), 2.01 (m, 1H); LCMS
m/z calcd for C4H3NOg :  633.69
634.0 (M+1).

(m,

found

2-Benzyl-4-[4'-(2-
benzyl-benzofuran-3-yl)-
3,5-dimethyl-biphenyl-4-

vl]-4-oxo-butyric acid;

Light yellow solid. Rf 0.43 (10%
Methanol-90% Methylene Chloride });
(DMSO-d6) 7.79 (4, J=8.1 Hz, 2H),

M NMR
7.62-

7.6 (m, 18H), 4.26 (s, 2H), 3.11-2.76 (m,
5H), 2.13 (s, 6H); LCMS m/z calcd for
C4oH3,0,. 578.7 found 579.0 (M+1).
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2.93-2.85 (m 1H).

2-([4
off-white solid. Rf 0.20 benzofuran-3-yl)-
wo/kdohamabs 90% Met hyl ene

| sol ated as an
(10%
PCT/US2004/011371

- (2- Benzyl -

Chloride); 1H

bi phengdnz4isad foRyhdol -NVR (IBVERd6ss 72 BBife,sal+d8. R, 0.44

l-iZ %/1 Zl'fgphen?? t AﬁéJ H))

aﬁn HO} ?I&ég egh

fldoro-p

90%‘&e§h§1

ropronic

esgrtdegger s

%%1(

(Osqq)rbuwreg 8o (m 3H), NWWS%M 11(d?d (by1=5.18HE 1§ 03~7.62

J2=4.8 Hz, 1H),
J2= 5.1 Hz, 1H) 2.95
1H), 2.82 (s, 3H). 2-{[4

white solid. Rf 0.38 (1

Met hanol - 90% Met hyl ene
bhi phenyl -4-sul fonyl ] -

4. 29 (‘,(d%Hh1H8,19295H113Jlm,J#k)l biz72 (br s,

dﬂ"(z B%%éy% i%ﬂ&% e<]§’ &g 2281 (m, 4H)

| 086MSh eriz ofalcdnEB- hifzs NO;. 459.5 found

G iy 1H R
% 94-7. 54 (m 10H)

7. 382 720G et thAl' - 431 no)
(nz2Hbendo B pAB quhel

f.ar 2Ho SC ed b
P PPSE 32 e 5004/(

2>ll[t4rl<( ECBénzyI | sol af
0. 24 benzof uran-3-yl)-
Chloride); 1H biphenyl-
1H), 8.22 (d, sulfonyl
7 92 7 56 (1OI—|) 7 34-

- 3- (I&O%eqﬁélr 8s a(#Fglltllét)enngG@am Re
Y )33pK OPF PRRi-BaraQi-Gh% i MHtegl étd @Rloride

)9516‘3%%%%&#08? t 22, ),

e?l (s 7 a8V ofrf - 4.t &. 68)a7m56R(m 5H),
("1%04’ VEIFJ“QRP' Iﬁg% E/Eiehy('senﬁ{ 3.53-

ol b e -3 G By Levs mz
T. <z"eﬂcdpedﬂrt mm@oAacslsd 6(amunal-951 3 (M+1).

O R ik
Xnepayl(cenBefian- 3+>st| at

?%nﬁeﬁzf}’f WaBsgd- Yl ) 1

oride); 1H NVR bi phe
ﬁ)‘l—l}’rm?a§i 7.23 sul fol
4.28 (s, 2H), 3.65 (m
3H). 2-[4'-(2-Benzyl -
0.20 (10% benzofuran- 8-
Chloride); 1H NVR bip
1H), 8.18 (d, J=8.4 s

7. 95.7 84 (m 7H)

) arso]\]a‘f:gd a?_lza S/g;L_'}ow ’foam ‘ﬁ} 0.35 (10%
é@t@snalw@logléeménne RM1Qr4®@ ); 'H NMR

l‘@cﬁ@nok &9% '%!B;hh/' QEQ £y 25 (s, 2H),
1y3f ziﬁ] ﬁoﬁ5 dF‘oer‘HmE 5(9112 7?4) (m' 2H), 2.56
1HG, $.=2Q3.%:0cizd; gf=d8.I =0, 6Hy,, 2.49

S t ed, as ite. so
&H’i " NBt h%f%é)méooi’ I\/EJf 6OllHente 18 ) LCMS

nefid calcq PREG:e6) 01.251 - @bﬁO@d 551.3
il fpyl am no] -butyric Hz,
D- 7

1H),

56 (m acid— 3H) 1.34-7_ 23

(m 7 B 2eet g |

benzofuran-3-yl)-
biphenyl-4-y1]-2-(4-
methanesul fonyl-benzyl) -

4-oxo-butyric acid;

3.Gésofa€ed as a dark yellow solid. , Rs
0.41° (10% Methanol-90% Methylene Chloride
); M NMR (CDCl;) 8.02 (d, J=8.4 Hz, 2H),
7.89 (4, J= 8.1 Hz, 2H), 7.74 (4, J= 10.5
4H), 7.63 (4, J= 7.5 Hz, 3H), 7.48 (4,
3H), 7.36-7.20 (m, 7H), 4.26

3.48 (m, 3H), 3.30-3.00 (m, 2H),

Hz,
J= 5.1 Hz,

(s, 2H),

3.07 (s, 3H).
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WRR003/02068 V|

(m 1H), 1.57 (m 2H),
2-(4' -Di benzof uran-4- |
- bi phenyl -

0.79 (d, J= 7.2Hz, 3H)
solated as an off-white solid.
(10% Met hanol - 90% Met byt/€8m04/011371

Chl 0Bt Oy (236nzsal f onyl
5HZ 2
%eglgo£&ran %}_g 7 78 I(_?j
gﬂphefryloé 7.04 (m 5H),
~]s1,1§5014yl|d§1,1n§]2—% -13-8 Hz,

.8 Hz, 1 ;. LCVB .m
?%aﬁao é’i’@?gq (RO
witiitle solid. Rf 0.47 Y
Met hyl ene Chloride); 1H
(DMSO-d6) 12.98 (br s,
J=9.0 Hz, 1H), 8.18 (t,

.4 d?a

am neyra:qahenyd whinvR {daNEGrRA6)41 (20%
DI O Ll (d,s
o Pt g B o (o
B.7837 - 3 (m1HYH) .278%2 (@d, I= 7-8 Hz,
18hH) 7. 2913/41ﬁddu &7 9.6 0blZ (ad)25,= 8.6

| cd for 547. 62
eﬂ%ofSulsalﬁzﬂ ZHPQI(?&?e((jt a8 a6 HZ
3.08

| 2101, plhedd/ | (s4- 2K)20% Methanols.80% .
(& Bomé' @rﬁﬁob Phenyly, NMR | 2 .01

152& d, aceti ¢ aci d:
7J;2=Hzl4 %52' 808§ iz J1B) 4

Hz, ZH)4' 7. 9Q3e?12¥§ E]-mgt
Z"G&i? étfé‘i‘e %/ u’32004

®i0Bef20% sel fvamdl - i n P
dieehl pranet hane) - phenyl

8H) Isolatl-4ds A ORF-wHike solid. R, 0.52

0&%0%’7156&::1%}1?3 Z[g % %él- E’pg_tla%feglre\égiﬁride) ; H

H@ﬁyl PMEH-G4) .| ¢br s, 1H), 7.82-6.90

Jm t BbAZOla 363/1503%?”‘3&/'9]3 (m, 1H), 2.97
benzenesul fonyl }- pyrroli dlne 2- car boxyl | aci d; and
ﬁHﬁPﬁ%é’é‘&P}’%)amrﬁph%pt aB‘I‘ el8hi t% 712h(=}?'e6f{ bt e 321”
et bod for measuri ng PFP 1B act|V| ty 5 The test

Al t hit rw
\IUIIP CV T Uul. \,\A IIII L A} T
act i %/JIE égal SRZYTL Cconbi nanfo%}r‘?gna%ﬁfglte sﬁ)‘l Re 0.42
mos?xhl}tayrbs&yﬂ) dod_ecap(=pt206eMGTRDm@P)8KBTIB(cF&N(A|@)9¥Rt@); 'H NMR
3B -4NO 1] . This corgapoadsstes tie 3142231453 14y, 7.94
insulin receptor
sulfonylamino]-3-(3- (&, J= 8.0 Hz, 2H), 7.90 (d, J= 8.4 Hz,
fluoro-phenyl) -propionic 2H), 7.80-7.66 (m, 6H), 7.46-7.28 (m, 8H),
acid; 7.07 (d, J=8.4 Hz, 2H), 4.38 (s, 2H), 4.14
(m, 1H), 3.08 (J;=13.7 Hz, J,= 5.3 Hz, 1H),
2.93-2.85 (m, 1H).
2-{[4'-(2-Benzyl- Isolated as an off-white solid. Rf 0.20

benzofuran-3-yl) -
biphenyl-4-sulfonyl]-
methyl-amino}-3-(3-
fluoro-phenyl) -propionic

acid;

(10% Methanol-90% Methylene Chloride); H
NMR (DMSO-d¢) 7.88 (d, J= 8.4 Hz, 2H),
7.80 (d, J=8.4 Hz, 2H), 7.71-7.53 (m, 6H),
7.36-7.20 (8H), 7.09-6.98 (m, 3H), 4.83
(d4d, J,= 10.8 Hz, J,=4.8 Hz, 1H), 4.29 (s,
2H), 3.19 (dd, J,= 14.1 Hz, J,= 5.1 Hz,
1H), 2.95 (dd, J,= 14.7 Hz,

1H), 2.82 (s, 3H).

J.= 10.8 Hz,

2-{[4'-(2-Benzyl-
benzofuran-3-yl) -
biphenyl-4-sulfonyl]-
ethyl-amino}-3-(4-fluoro-

phenyl) -propionic acid;

Isolated as a white solid. Ry 0.38 (10%
Methanol-90% Methylene Chloride); H NMR
(DMSO-dg) 7.94-7.54 (m, 10H), 7.38-7.00
(m, 11H), 4.69 (s, 2H), 3.33 (m,
integration for 2H obscured by H,0), 93

1H), 1.07 (t, J= 9 Hz, 3H).

2.

(m,
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10 ki nase regul atory domai n, phosphor

yl ated on the

1146, 1150 and 1151 tyrosine residues;

wo Bynoqahkosphopept i de as a source of

subst r at BCT/ER2y#e11371

react+ 0N -pe eggres st on |

L1QL gAN.G_phpsphat e as

een - | um nol yb
gﬁéé%‘m}péptl de. 15 Pre
IsY 8K 10R i BxNidint £1,G50
preferred copmpounds of
VEMGEESt 2FEss than 1
conmpounds exhi bit | C50
i nvention and the mann
using it, are now desc

<> nomsdrted ¥4 aant Bef-wheékeakmmof R, 0.24
C t ite
da d% L& §¥>%¥%0%6%:ﬁ%Lﬁ§¥eng Chloride); 'H

1éﬂ@edDWr§@Uri@s6bf(htrhéf 1H), 8.22 (4,
valgues; ofiu)| essoothase LQol , MoBe-7 . 25

e baveniian , SO LGO 1y, 1ss-

vial2de$m of3H) es&. 2haa, 366 . aMiz, TRE), 0.70

er gng_progessygf making and 20
i)ed [0 sGoh Tull, clear

conci sl 'ahdrBeseEtt ter
Saléh%ﬁ.drahml)}’le art to

se th isto
6?%% é descrlbes pr
|snﬂté¢mrl@m11acrﬂc’rpurhaiorrmd

Wit gout 25 departing fr
invention as set forth

5 asselpteflabt @ BAYIPERIBN Re 0.43 (205
MYt Randt- sr@errtr@imené @hrekeaandiy NMr

be und rs ood at th
B o Tkt aimyt L6 731723
1.20

fircaHongt . ﬁr&y(sbezmadeB .thetrei AH) ,
org,t he sRiLi t3or scope of the

in the clains. To particularly

poi nt~ Ut (arRend@rsti net
wegas fdednas-yinvent i on,

%%ﬁﬁg@gg fication.

4/ 011371 Wha

- 76

y cEseiatefnes subhits spatders 0.20 (10%
tﬂ&héﬁ&l-@%n@edﬂyabﬁ@ cheepcddiders nmr

e o § 4P 157 Afborfbdlindfs =6+

obltdreslipimil-RutR2G R2) H3, LB) RY.9RZB 8R22m5 7@ , a7.70-7.56 (m,
pBagmaceutical |y acceptaplje saji 7t£@f§rpf 7H\WNQr 86 N5 Now) , 3.66
is 0 1, 2, 3, or 4, RLisH Ci1-C6 R%
phenyl (Cl- C8) al kyl , or| CBCbal KeRYl (™ R2H] s Gpfignid., = 7.2Hz,
phenyl (01 04) aI kyl, Chas al kyI - (C1-C4) aI kyI

\"m = Vf' a! I'“Zl CL ?\ r\il_ll S f;A\ Al I/‘fll = t ‘_f_‘r(j R 030
a|ky? 103"3(’65"% Tl ba) AP ‘E*ci é&)"WreSO ‘
(TP henal k44 - S (O) b- ((@p%ms)thaabkyqoss {€ih@4he Chloride); 'H

RYAEQXM Bk kN ), 3= ph el CA
wherein the heterocycl
propionic acid;

rKYbuddehier @acye! gal k¥l suz,

2H), 7.95

aalkyl group IS
1 Hz, 2H), 7.78 (d, J=8.4 Hz, 2H),
7.69-7.28 (m, 9H), 7.05-7.04 (m, 5H), 3.83

(m, 1H), 2.87 (dd, J;,=5.4 Hz,
1H), 2.64 (dd, J:=9.6 Hz,
1H); LCMS m/z calcd for C;33H;sNOs S

found 548.3 (M+1).

J2= 13.8 Hz,
J,= 13.8 Hz,
547.62

(4'-Dibenzofuran-4-
yl-biphenyl-4-
sulfonylamino)-phenyl-

acetic acid;

Isolated as a white solid. R 0.47
(20% Methanol-80% Methylene Chloride):
NMR (DMSO-dg) 12.98 (br s, 1H),
1H), 8.18 (t, J= 7.2Hz, 2H),
8.04 (d, J=8.4 Hz, 2H), 7.90-7.73 (m,
7.54-7.42 (m, 3H), 7.28-7.21 (m, 5H),

(d, J=9.3Hz, 1lH).

'H
8.79 (4,

J=9.0 Hz,
8H) ,
4.95
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10

15

20

25

optionally fused to a phenyl ring and wherein the
het erocycl oal kyl portion, the phenyl portion, or both

‘wae@4h%1ept i onal |y substituted with a total of PAT/U2008011371

or 4i1gtoups (4idmabrar e [ndeperdent [3othakegenl Gl- C4
al ky| 1- oxy, 1S02:(Cl- yl, hal oal kyl
&hléﬁ%)f)oagl Iég%/t%y\l%her ein gllcshlg%on%dt ane); R20 R21, R22
ahgnrRR3-tatezeIndependentl y H, aryl al koxy, aryl al kyl,

20 chapp@en; - al kyl, hal ¢al kyl, OH, al koxy, NC2, NH2, NH
(C1 c6) al (Cl C6 al kyl) (Cl1-C6 al kyl)
r%ﬁﬁrné?‘gf% ﬁ@é”(}c) - (Ccl{cs alkyl)-aryl, N(Cl-C4
alykyb) iiOp- { ClrGdxalikyl - aryl , N(Cl- C4)al kyl -aryl,
-NESO2-aryl, or -N(Cl- C4al kyl ) SQ2aryl, wherein each
of 't he above aryl groups are optionally substituted 25

apfl tphagmageuti caply £cgeRiaRd ot fRlttsatkesasdependent |y Cl- C6
al kyl, C1-C6 aI koxy, hal ogen, OH, N2, hal oal kyl,

hal oal koxgl Is -SO2NH, -SO2N(Cl-C4) al kyl -

_ NHSEsempLleydCl- Caal kyl ) SCR-, 0, - C(O) NH-,

Meth &l NSl -l My pre (¥ - act;@(:.% (CL-C4) alkyl-, 30
- (C1-&4) alkyl-C (O -, -NH, (Cl-C6 al kyl) -O NE,
or -N (C1-C4 alkyl)-, wherein the alkyl group is

opt i pRA! {6 SURSHLLHEEdar & dfh RRSBY! £ WNEREIN 1N i ro
phenyl is optionally substituted -77 WO 2004/ 099168

ipETPUSIO0 A CLVITY agpihst rerompingntshypayRrRliFawishe
phggﬁﬂgﬂfjl%ngy dg e@peﬁuﬁg ’TF@]I' %YEJI'B @%VY( Ih)?fg{g q@EQOf"D

, or ~hal oal koxy bon absent,
NO¢ @1 m?@&wmespomi% e Gd)%llﬂ-ylp 11@@1114}21»)11% r@ICFeytor

) r (Y2
O e i TR st Bsnaror aacn shanis ¥l 1150 ana
1aaphthyos el Helsidneay | IRotrrmpbapyptlcé@oas of sahirch of

on u I S a
e PRSI S ek 1n 0400 ok
rallk@xq Otllmmlhabb‘aitﬁxl}dte @B @&thatwllliooxq}le Me2achite

o5 SLAEIrH ghlthec Mtareal il Tl

- ar yPréibtereghcpimpouady | of:(tO)e danyenptaoy| exXIGbi®4 ICso values of
l%ggykﬁéﬁufﬁ uMhe%SEQ ¥eféé%eds%ompounds of the invention
exhibit ICsg values of less than 1 uM. Particularly preferred
compounds exhibit ICsy values of less than 300 nM.

The invention and the manner and process of making and
using it, are now described in such full, clear, concise and
exact terms as to enable any person skilled in the art to which
it pertains, to make and use the same. It is to be understood
that the foregoing describes preferred embodiments of the
invention and that modifications may be made therein without
departing from the spirit or scope of the invention as set forth
in the claims. To particularly point out and distinctly claim
the subject matter regarded as invention, the following claims

conclude this specification.
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al kyl)-aryl, -heteroaryl-aryl, wherein the aryl group

is a 15 phenyl, naphthyl, or fluorenyl, each of which
w0 s00apvdiemal |y substituted with 1, 2, 3, or 4rpQr/osps4/011371
whhatiare airedependently C1-C6 al kyl, Cl-C4

al koxycar bonyl, Cl1-C6 al koxy, hal ogen, hal oal kyl,

hal oal koxy, NR6R7, or phenyl; wherein 20 R6 and R7

are independapbuyiaHof GIhlEatmkyh,;: aryl (Cl- C6) al kyl ,

al kanoyl , aryl al kanoyl, al lﬁoxyg‘ar bonyl ,

aryl al koxycarbonyl he er oafyl é‘rb n 0 het er oaryl ,

het er ocycl oal kyl ca@bé’ , NH( Cl-

Co) al kyl, -C(O N(C1-C8 OG)ﬂ kyI

- S02- aryl , 25 wherein the ¢ycl Rg, gr oups are optionally

substituted with 1, 2, 3, or 4 roups that are

OF ndl epfeAvdaREy 1 chA Ly grece Ry akds a‘PEi}I theyeqts aiblegryn
nNER, 0 OH,  MH25 NH.(£1- C6)alkyl , N (C1-C6) alkyl

(Cl- dG) ‘al kyI , hal oal kyl or hal oal koxy. 30 2. A
Reorpdun@rdeceddvhg plery hithrds) adierlei ATR2:iG phsernyl;

R g P o B, i et

al kyCiOCGP@):me}@) aﬁklyﬂﬁlﬁmldlcky%)al@@l CAJCa- c4> alkyl-

Sy 08 8 SR e

PCT/ &/52004/ @:1133)1 hyd(rglsy'@h)tym kylCipEperaldivay! |

-(C1L QIK¥ |
afky?gﬁ%ﬁp 0] Iny%gﬁahg$%§%3%|ﬁge(§% §%$%¥%ﬁ?alkyl group 1s

pi peepdiondllypyruseti dongllphmylnﬁnpbohn@ywhegr@up$har e

opti enyl sai.d
hthg?@éi%%;éf%@%k&? §OP€#6H/ rroghgﬂﬂ1WQ§¥éiéh Ay bgth are

mor phptlcmdllygrsobp51aue$dtms:lplaerwtapoof|b,n 2,083 ,both4 groups

are onal | t ed atalf123

or 4918%%u£1% %ldtegggaénéy Zhael\r%g ée%t’l ({Ia‘t’l 89 ﬁl &Gy atkoxy.

al kytsoLUACCACAl kdky]l, E@Qee(l(klyl Cda)r hhkgehlkoxy,

(Cl-“%()illjea{no%lzlgyél v 01 (G1-£A) hal oal koxy; 10 wherein b

[ 7 and™’ '

Ryo, Ra21, Rzz, and Ry; are independently H, arylalkoxy, arylalkyl,
halogen, alkyl, haloalkyl, OH, alkoxy, NO,, NH;, NH(C;-
Cs)alkyl, N(C;-Cs alkyl) (C1-Cg alkyl), NH-aryl, NHC(O)-{(C,-C4
alkyl)-aryl, N(C;-Cq alkyl)C(Q)-(Ci1-Cy)alkyl-aryl, N(C;-
Cs)alkyl-aryl, -NHSO;-aryl, or -N(C;-Csalkyl)SO,aryl, wherein
each of the above aryl groups are optionally substituted
with 1, 2, 3, or 4 groups that are independently C;-Cs
alkyl, C,-C¢ alkoxy, halogen, OH, NO;, haloalkyl,
haloalkoxy;

L is -SO;NH-, -SO;N(Ci-C4) alkyl-, -NHSO,-, -N(C;-Csalkyl)SO,-, O,
-C(O)NH-, -C(O)N(C;i-C4)alkyl-, =S0z-, -C(0)-(C1-Cq4) alkyl-,
-(C1-C4) alkyl-C(O)-, -NH-, -(C;-Cg¢ alkyl)-0-N=, or -N(C;-C4
alkyl) -, wherein the alkyl group is optionally substituted
with phenyl, wherein the phenyl is optionally substituted
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Qis H pyrido[1,2-a]indolyl, indolyl, isoindolyl,
i ndolizinyl, imdazo[l,2-a]pyridine,

wep(hmoysilsﬁéO) phenyl, -phenyl-(Cl-C4) al kyl - phenyk2004/011371

- pyr i"WHE- gheRyl 3. fFeIch SFPUPS- ﬁh@br@’wllnﬁ@p}@yﬂedyly C1-Cs
- f 1 uenenyl - ehenyl i ko Renzofw.ay! Cl I

pheng};@ benglf&rlsl dazgp}?/ -(C1- 9%4?1) g k h% F}Xllkyl’ o
benz%®a£afyPxY ( C1- C4) al kyl - phenyl , i ndoI | ZI nyl ,

enzof WY, .axslido! Yic Iky! - ghepyl _
LQ henil - benzgxgzeol yl, benz%?%%lﬁldén I e ?EY Calalkyl, —(Ci-Cy)

di beAZbY b d] fQfQIT, pldAYNE- orOldl-@Eiﬁlz(@t)hl,enyl each of
6M@ @hr29%|§SCH¥§f”EQlEXt§&b§f+$lg ohpké?n %ﬁ_ orof4phenyl,

groups t are i ndependent
al korpeatbyhysnd dluwegensilkoy, h¢ia€tr@@myl haholal ckgllwhlch is

hal O%EDIf.QLESMali\llRGﬁybstq_&lEQ?kylkth ]\./\’h el@f Eg anﬁ}ﬁs thatzgre

i ndependent | ary
al kandfepep@enyly .Chatopahk afoy, ah]hkb,xyaacbosrlydoxy, C1-Cy4

Phen¥ht Gk ) &) KOXY G Aoy YLV LERT B VTN e,

pi peridinyl, pyrro car 6ny
C(OFBH@qylcmlaCk)wlkle(O) N( C1- CB) al kyl (C1- C6) al kyl,

SO e ) clic oups a

H

Qopl)tsl ona%f Sgyelt stl tedli‘ O>‘é“fyl ag%yilbr %ygr SGh§roaryl,
t hat aayb-C(Ch)d@geﬂdentyy hal- cgeam,kym)—@&yal kblétefda:.@‘ll (C1-C4

2 ot el o PR SERRL AL e Giigone 10

aCCOPU$¢MﬂI(maﬂh$hUﬂ2 omhﬁianEnyl79eHEh2@94&&&9&6& optionally
PCT/ ryn sel ecte from phenyl ,
naph%ﬁ itOAJu;%Ee%gylltht EI azoljyl %rbzn%?’tﬁ?%n are

di bemd)mﬂ‘raia}itlypwml y[kaI ur@nyl alkcﬁ»@ﬂd&&@bﬁﬂzl, Of,-Cq

i ndo ac whi ¢ substituted with
1, 2‘J"yk°’?y3 ghra%&asnt h ? Hdg‘ﬁgﬂ%@ﬁ?wg NRsRai Rferienyl;

Cl- Géhatediyd | Cl 4 al koxy, Cl-C4 hal oal kyl, Cl-C4

hal oal k NH( C1- C6 |,

N CroES A By 1 TRP PRSI L 00¢ RAEY Lrooy b ol Ly,
are i ndepdidentlly Ja-kymnsmdo@llko&ykoxp&&rbdrgjlkyl

hal | | K
Nla—l|( ocgega) aly%‘llkoﬂ' %ﬁrkt%ﬁyéak%%)(ée{omjafrﬁhonmw BREAYPAryL,

NHC( O) - heterocycloalkylcarbonyl, -C(O)NH,, -C(O YNH(C; -
Ce)alkyl, -C(O)N(C1-Cg)alkyl (C1-Cs)alkyl, or -S0;-aryl,
wherein the cyclic groups are optionally substituted
with 1, 2, 3, or 4 groups that are independently
halogen, C:-C, alkyl, C1-C; alkoxy, NO,, OH, NH,, NH(C;-
Ce)alkyl, N(C;-Cg¢)alkyl(C1-Cs)alkyl, haloalkyl or

haloalkoxy.
2. A compound according to claim 1, wherein
R; is phenyl, phenyl(C;-C4) alkyl, C1-Cs alkyl , -(C;-C4) alkyl-

C(O)NH;, -(Ci;-Cy4) alkyl-C(O)NH(C1-C4q)alkyl, -(C1-Cq) alkyl-

C(O)N(C1-Cq)alkyl (C1-Cq)alkyl, -(C1-C4) alkyl-S(O)p-(C1-Cy)

alkyl, (C1-C4) hydroxyalkyl, -(C;-Cq) alkyl-phthalimidyl,
-78-
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(C1-4) al kyl -phenyl, N(C1-C4 al kyl)C(O-(Cl-C4)
al kyl - phenyl, N(Cl-C4)al kyl -phenyl, -NHS02-phenyl, or

wo bijp@ho9ieMal kyl ) SO2phenyl, wherein the phenyl BPCDUS®04/011371

are epti-mal hykglhsitderitiedyhi t H(dy-C2) Bkydr-pdrgodudsnyl,

t hat e dependent Ly C1- al kyl, .Cl1- al kox
ot 06 0h -0,  Nep P rer Rt oot < e PEoREL KR
ha|Oﬁﬁhéxydln&l‘Ap@ﬁﬁbmuﬂﬂnﬁmCOﬁﬂhﬂ@ph@lEhﬁﬂrgﬁhups are
V\ﬁé(e[)j%kl ona yo)%ﬁ(ség taos%l\gry]]kﬁ galag W@erehikrls%’ido’
C(Cbhéﬁﬁli%@dyﬂ kphperidiﬁﬂﬁflbﬁﬁfoFyHiﬁyiQ)or,morpNH&inyl
-N(C1- a re t he .al ky oup is .
opt § REVR s e PEE (HOTHAR ] OTURPLR f48 optionally
opti Qﬁﬁbtytu&mshlthuhedoml hofl,1,22,33, oalsf(44 ggmms;h | that are
are .inde 1-C6 al k C6 al kox al ogen,
O KBTI Lo PRTPBsR ki Cora Karion has OAtGRY RS0 (C1-
conNpouNch1&EA0I( dutg, helehmiyn 4 orOf(CQh©4)fh@llBTHhBox3(Rlo) Vv
R20 R21 O Q LORl L L2 RR3 R22 30 wherein RL
i s HWB?r%ﬁnc% Jaﬂ Ryl 1--85 2M0 2004/ 099168
PCT/ 4182004/ 011371 R is phenyl, phenyl (Cl-C4) al kyl,
Cl- C6 al kyl Cl-4) al kyl - O NH2, - (Ci-
R L A1 W S o L SO A e WY
Merﬁhmammheaybygi@m arpeleapuL@n@l IpherSubstbhhed- (c;-cy)
with 1, 2, 3, or 4 groups that are_5 independently
hal oyt '@Pe@t’lal k9¥rl<é§11@ileéw xytuorgy . cr-tlggyenyl-
al kYﬂJyri(c@ll ,CArhabeahiy! phédfy1(, CLuEAY Hah A KIOXY, - ¥, )l 211Ry1-
1, 4, O at each occurrence is I ndependently

hal o@%?fiylcl -bengiRjfaz Cavl GF 1 af QoRy) KYETPERn Rangpkazolyl-

Cl- Chc ﬁ@ﬁﬂ g 1 - ]
(Cl- ceJ) a|ﬁ§/ cfh%%z’ 1a|'\'£§d°i;\1'd( g%"lLsg;eg@gftgﬂﬂé&l Qhadiya
absehf1-Cspa %Xib99$PYAbkyP eny)-(GRresragpkyl - bestzalp)thjenyl,

- dibenzo([b,d] furan, phenyl, or dibenzothienyl, each of which
is optionally substituted with 1, 2, 3, or 4 groups that
are independently C;-C¢ alkyl, C;-Cs alkoxycarbonyl, C;-Cg
alkoxy, halogen, haloalkyl, haloalkoxy, NRgR;, or phenyl;
wherein
R¢ and R; are independently H, C;-Cgs alkyl, aryl(C;-Cs)alkyl,

alkanoyl, phenyl(C;-C4)alkanoyl, alkoxycarbonyl,
phenyl (C1-C4) alkoxycarbonyl, pyridylcarbonyl, pyridyl,
piperidinyl, pyrrolidinylcarbonyl, -C(O)NH,,
-C(O)NH(C1-Cg¢lalkyl, -C(O)N(C1-Cg)alkyl(Ci-Cg)alkyl, or
-S0;-phenyl, wherein the cyclic groups are optionally
substituted with 1, 2, 3, or 4 groups that are
independently halogen, C;-C; alkyl, C;-Cs alkoxy, NO,,
OH, NH,, NH(C;-Cg)alkyl, N(Ci-Cs)alkyl(Ci-Cg)alkyl, CF;
or OCFj;.

3. A compound according to c¢laim 2, wherein
-79-



6. A compound according to claim5, wherein Qis H,
pyrido[1, 2-a]indolyl, indolyl, imdazo[1l, 2-a]pyridine,
‘WA 2004fobEng/ | - C(0) - phenyl , -phenyl - (Cl-C4) al kyl p@heso4/011371
tiid émilrxem}gl is- begé@iet% 2o it bﬁén@) mgtmahepykidyl,
i ndal.i.zi n enzof ur an
GBI AT Ry Ay AL beRF R Ben P b1 | Euranyi,
benh&{dlhtibﬂ.?ﬂ)/' or dirbﬁﬂéﬂ{ kadhf &f afhidqharybptibhally

di ben hi_ en ch of mhlch i s optiagnal

substi 7’35&9&& \éﬁ Wrah Yy 2 0% 3o9TMRE U eRst iafependently,
5 ind&mré@%ﬁ';lm@; Shiy ) l@ll—c&m@cyal koxycaabeaykyl, c;-c,

Cl- alkoxy, hal ogen, halo hal oal koxy

R7,
or 61‘?61%71 koker Mix RS2 ol &7~ Sﬁr’é‘%}ﬁé{&epeﬁd@ﬁ?u ;‘F6LFR16kyl<C1-

Cl- @Q)éhk}‘/i; &y (ClL-06) al kyl, al kanoyl
phenyl (C1- C4) al kanoyl , , al koxycar bon

RasheRizh ( - 3541 ReoxFEQr HEIRASTISHLL Hyf\;ca?}l%ﬁfﬁﬁﬂialkﬁﬁ’l dyl ,
pyr rgildngiiay kg ar beaydgerr a1RGR; pEENY box, WK &k, tmg NH2,

cycllc groups are optionally substituted with 1

10 ANHfCotips iyt - aNéCrﬁdéﬁjéﬁbdle@ﬁlr%mkd&enNHc&h@ayi NHC(O)-
%I( g(lgéo@éa )GA kPxényi\lOZN (He, I\Juéfqyll}lt'((& @)@Jyélkyl-

conﬁﬁlﬂwlacgé?ﬁqq@a%@hé}%yé msﬁ%mhﬁzlyﬂs aﬁenlwl-
pherybifelt (£0,pRkkyl, PhekALl CBLabk¥hyl V@B%Lﬁ:lé" atr@e optionally
phenyl groups are optionally substituted with 1, 2, 3,
or @ubﬁ% ‘20‘034‘71’09191@8 PCTPUSE (W WELSPEE gFBuUps

15 thatnﬁare%ehaeﬁ@@pd@pbl yaﬂa}log@q+c603a1%x9l kﬂialog% %H oz,

al koxy, or - - 3;

R21,CiRE2, hadmlhzé a@?é ¢m§ed@ﬂd@4{lq09<1fsel ect ed from H

hal ogen, al kyl, OH, al koxy, NO2, NH2, NH (Cl-C6)

alkyl, or N (Cl1 5 Ceal kyl) (C1- C6a|ky|) . 8. A

comﬂoundAaééwwrP@ gy azidanm 7o odrieidn WBersia bond,

- (Gl f4) al 1 Kyl r 0 is _ _

|lndo yI _phlé%]@zN(C 470% @f y-é\rgﬁ?ofu%ncl (%I 4) CLOIN(C
20 al kyds+) al@thenyfi;Oz md@K@kT f@AI-C4be?|rlé<dﬂurfanyC; Cy) alkyl C(0)-

- ndq\lﬂyl - X lph e [

di benzol['b, %](FS?%{% : y ,%}yérel% gégzg%% ec\}}lyuPeéLgh of

whi &pulsvn@étlyoraabwﬂsm wigheghemyl h which i8, optidnally

9r ouRg.dalicakeyt pdependent Iy, Cl- (oups that are

independently C;-Cg alkyl, C;-Cs alkoxy., halogen, OH, NO,,

25 C;-C4 haloalkyl, or C;-C4 haloalkoxy.
5. A compound according to claim 4, of the formula
(Tm)v R0 Roy o
o I —~ ""o-R,
L3 ¥ R
Ras Rz

30 wherein

Ry is H or C;-C¢ alkyl;
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al kyl, Cl1-C4 al koxycarbonyl, Cl1-C6 al koxy, hal ogen, 15
hal oal kyl , hal oal koxy, NR6R7, or phenyl; wherein R6

wamimﬂ?’mase i ndependently H, Cl1-C6 al kyl, phenpd1/C82004/011371

ROG)sA Ickehy 1l isnénwicclpbemdm«@l Cé)atskameylt,, -(C1-C4) alkyl-

al koxycar bonyl id ar pany d

pyr r%?/(? d\ﬁ?yl cé?%%;l ]Y]faycl “‘ggéb hc‘eln%4 %i’@,l’lél Rt & 20!

cycl h}@d]@f}@éﬂ&g&l‘ ewn@féﬁgaﬂﬂey ghub?ll %ﬂflﬁﬁk vaxteré oi)ézanaﬁly
or 4 groups that are i eenent ao 1

al kyﬁ‘g"%fté&egl Wb%,lm?j’z, OHOENRR eft%t) &Ryl ,

N( Clxndaajeaideyﬂcggzlhm@émylcl g]:&flmyrl{m?}cﬂﬁlﬁoxﬁm—s)oz (C1-
conpound _according to claim@8 of the fornul 0

R20 RP13L %@5 1o [@- h"é‘ﬁ%kyéz CR2SCG) AL d

vacgor ding #,03¢l aikm 9, vvher ein Lis -SO2NH,
-SO2N(CL- A4 al kyl ) -, -S2- wherein the aIk

Regr aﬁpe?ghowwm% éabg?@%lfﬁr?&%lﬁ/hhamﬁ %Fwwl Ca-

opt i @hahkyxsyPbstic, ub£rbanikn , 1, 25, Bal16h1Kkofy OWES, tH&S, NH(C,-
are -82 WD 2004/099168 PCT/ US2004/011371

i ndepaRd&ut yorlN G -ShIahkyY 1t &6 ) attksky, 2™l ogen, OH,
LNGE a 6n@4 heleal kylo- (ef-&3aCdyhal oadkexy. aﬂaaylAH_or ~C(0) -.

conmpound accor di ng to cI aim 10, wherein 5 R1
R21 is H NO2, Cl1-C6 alkyl, or halogen; and R2 is

pheny!, benrawbould 5&101%3):@ kyl c1uhere) Wvlféi@l nphenyl
grou i's optlonally substituted with 1, 2, 3, or 4
Qg%%dgs R [dr &7 htrgndentpgohul o gt dazp (@4 2apkyyridine,
Cé/'xorﬁldgaxb o@tpﬂQnﬂSOth(e%iC@: f-d JKYh 1k E3mn/QCF3.
conpound according t l aim 1 wherein L3 is a

bondfluqy_en@/él C@?néq’f(‘ﬂanlﬁ-r .Cl'(@j @A}ﬁyéﬂklwnyl Qiinglolizinyl,
- berg&’fz‘ﬁﬂﬁﬁh ﬁ.C]- ﬁ@oﬁ}l‘iwcq B%)ih{yl'—ﬂg&llyf' n-}ﬂhenﬁ

benzof ur anyl, dlbenzo[b d furan of di benzot hi eny
eac P&tz oXaFod L sbepte gridl ipnygy bs@ilenzal midl furanp plenyl,

or 4 lgrcﬂ%zothlenyl, each of which is optionally substituted

with 1, 2, 3, or 4 groups that are independently C;-Cg

alkyl, C;-C; alkoxycarbonyl, C;-Cs alkoxy, halogen,

haloalkyl, haloalkoxy, NRgR;, or phenyl; wherein

R¢ and R; are independently H, C;-C¢ alkyl, aryl{C:-Cs)alkyl,
alkanoyl, phenyl (C;-C4)alkanoyl, alkoxycarbonyl,
phenyl (C,-C,) alkoxycarbonyl, pyridylcarbonyl, pyridyl,
pyrrolidinylcarbonyl, or -S0,-phenyl, wherein the
cyclic groups are optionally substituted with 1, 2, 3,
or 4 groups that are independently halogen, C;-C4
alkyl, C;-C, alkoxy, NO,, OH, NH, NH(C;-Cg)alkyl, N(C;-
Ce)alkyl (C;-Cg)alkyl, CF; or OCFj3.

7. A compound according to claim 6, wherein
R, i1s phenyl, phenyl(C;-C4) alkyl, or (Ci~C¢)alkyl, wherein the
phenyl groups are optionally substituted with 1, 2, 3, or 4

-81-



10

15

20

25

30

that are independently Cl1-C6 al kyl, Cl-C4
al koxycarbonyl, Cl- C6 al koxy, hal ogen, hal oal kyl,

whadoeabdexy, NR6R7, or phenyl; wherein 20 R6 pemUR004/011371

a:rf(: @m@rwnﬂﬁr&h tllayekhnd?e)ipelﬁgiea:ltﬁyl hamdlﬂf@ryl (@1§4 Go)katikylcy -C,
al kan phenyl (Cl1- C4 a al kox rbo

pyri?}l@%/ TR b ; B%/r Cdy ag?f&hol FEHW%&% ‘%ﬁg or

Rz0502; nhapy,| ,an\&hREﬁIaE}et hﬁdelsymierrtlgrr @lémécﬁé@ Hpin anahbYogen,
substjtuted wth 1, roup at ar
ndebiitlencry rakBhEn M B T Cdalinta) by (-

NO2, c Qlxyhi2c, Mge Gy 06) al kyl , N( Cl- CG) al kyl (Cl-CB)

al kyl , CF3 or OCF3. 13. A corrpound according to claim

9, wherein 30 L is -0-. 14. A compound according to

cl aign 13,a whgpeunid Eécéﬁdﬂﬂg 831 cigil 7 NQhe&linCo
al kyl, or _hal ogen; 3 WD 2004/ 099168
LPGF/ Gs>ends 0193741 - CRéalr]%Ylpherfﬂ ConéalyL crrent @kyl |

00k s (Had38)1 ,al-kybnyWoe @) IprRagh , DhBQﬂéoﬂIMﬁzll-S(cl Cq) alkyl-
optionally substituted with 1, %4oups t hat

ar e PRRIEPen d@ﬁlpﬂyZh%Y%gé??nzefueﬁnmkmid@ﬂ Car%feﬁrkyl-
or -s§21y1(,Cle&d)b [ Bh kil enyGF3 @beeE 30, &) flﬁarA ¢ReRoUNdor

according to claim14, wherein L3 is a
- 0- (ERHHKFRY Lor S3gIERICHP AP - QPQCPTSa]ﬂWdéHPFtltUted

- phepydn G(0)-, pRenyl, 4 - Dengnf %aey!arécﬂﬂ&ﬁexﬁelﬁxhy C1-Ce
phenyl i ndol'i zi nyl , benzofuraﬁyl,

Ci ncfe KL €1=ex dikeycarbomlen i - Coddikon  WhpEPTFR:
opt Imamkyaubﬁtaugséil@%%watﬂk oy, %r nefly14 GOMPS, t hat

are independently koxycarbon
Cl- G& &P@o%y,aﬁll@é@ﬁenﬁﬁm%ﬁ\{ H“Sﬁl Cl ‘leaééﬂyl%oxyheNRB&?l,‘
or phenyl i dependentihy , H

Cl- C6 al koyl M o gll(&%l 15%6%%(‘51 gﬁ[}anoyl 1

phenyl (CP-MS@MICRE oyyl, nMddcwyearbenyl pyridyl,

pyri dyl Ccymlldlﬁy{&g}g&myl 61 08HY phen®f, wherein the
- S02- phenyl, wherein the cyclic groups are
cycllc groups are optionally substituted with 1, 2, 3,

or 4 groups that are independently halogen, C;-C4
alkyl, C,-Cy alkoxy, NO,, OH, NH,, NH(Cl-Cs)alkyl, N(Cl—
Cs)alkyl(Cl—Cs)alkyl, CF3 or OCF3.

9. A compound according to claim 8 of the formula:
(Riolv R0 Ray 0

1! A H—( }—LM—FH
Rz

RM

10. A compound according to claim 9, wherein

L is -SO;NH-, -SO;N(C:-C4 alkyl)-, or -SO,- wherein the alkyl
group is optionally substituted with phenyl, which is
optionally substituted with 1, 2, 3, or 4 groups that are
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optionally substituted with 1, 2, 3, or 4 groups that
are i ndependently hal ogen, ClL-C4 al kyl, Cl-C4 al koxy,

WQ@0oMeM1680H, NH2, NH( Cl- C6) al kyl PCT/US2004/011371

N( Cliffeperdddn(tCl~ €6 @l Iaykyl GESCQI‘aIIEE&, HaloBen, OH, NO,,
con‘p or gto ereinLis -
O?N@ gagf qﬁ( 1064%%”}“5‘105‘ S {c1-ca) al kyl -
, 25 or -N(Cl C4) al kyl -, wherein the al kyl
grou are t|on bstit ut h phenyl,, which
i s ogfforﬁlq‘%‘p%lﬁ‘ gﬁ?’é Ngi%h © ialﬁ 3 "E}?eéllgﬁ‘roups
Rt hbd mre |ndependently Cl C6 alkyl, Cl-C6 al koxy,
hal.ogen, - al oa] kyl, or Cil-C2
Rhlall&aIHkoW?' §G 7. acjk gz u]iﬁ?aji ir @Ay to clai m 14,
RWhEY @dHenyil, lbenzyﬂ Q)INHC,l -0Of) a-l@ﬁz@) NGRdr & addar p,heRﬂrl group

is H R1is N2, Cl-C6 al k or halogen 35 -84
VO 26%49%*9’9’1@%%’0‘?71%%‘6&‘7% %i‘ 1182, & cotfpdugoups that

accog g ngldézaeeﬂd@hﬁngﬂh&ogeaq pleeny) .alkyl, c;-Cs alkoxy, or

phenyl(g aI kg %q(Cl Co) al kyl, wher ei n each
pheny?Or Gap b¥lorald ¢rsObBtituted with 1, 2, 3,

or 4 groups that are independently hal ogen, Cl-C4
al kyI2 Cl-C4 5 al koxy, or, -S02- (Cl1-C4) alkyl, CF3 or
OCF31219.2 AFEHRHBENACEREBW 1§ Chaélal bn MEIEHMSr ei n

%315; S %gbllgnldro @%1—@??&%1 al&yl- (c9fc4') beky£4) al kyl -
is indo en -
Q. penzbtrA an(féli@mczxél R ]Fylﬂ”l%WényllndPﬁH%ﬂmﬂfnyl

benzﬁ@ﬁﬁéﬁﬁﬂanyqr ahBQK%dhskﬁkugéha|5¥|d1$&H%Btheﬁ9§h each of
of which is optionally substituted with 1, 3, 4

gr oupRi¢haits QP& ipRaeHE ntfRtiFuCedost Bl ki | 2,cﬁ-,c4>r 'y groups

al koxygarhonyh &l kaxye, hahggenc, hal i
hal oal koxy, de%n@n B}ég‘;& Ce V\%%é“rg’gl ncigﬁRgﬁgﬁﬂcarbonyl C1

i nde%te@ééﬁt‘h’y lFFllC’{S!LefCG hailpll ky bherad oq1EpxyYsNRiBey | o phenyl;
al kapovleiphenyl (Cl1- C4) al kanoyl, al koxycar bonyl ,

pyri dyl car bonyl , pyrrolldlnylcarbonyl
R¢ and R, are independently H, C;-Cg alkyl phenyl (C;-

Cs)alkyl, alkanoyl, phenyl (C1-Cs)alkanoyl,
alkoxycarbonyl, pyridylcarbonyl, pyridyl,
pyrrolidinylcarbonyl, or -SO,-phenyl, wherein the
cyclic groups are optionally substituted with 1, 2, 3,
or 4 groups that are independently halogen, C;-C,
alkyl, C;-C4 alkoxy, NO;, OH, NH;, NH(C;-Cg¢)alkyl, N(Ci-
C¢)alkyl(C1-Cglalkyl, CF; or OCFs.

13. A compound according to claim 9, wherein

L is -0-.
14. A compound according to claim 13, wherein
R]_ iS H,'

R;1 is H, NO;, C;-C¢ alkyl, or halogen; and
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or -S02-phenyl, wherein the cyclic groups are
optionally substituted with 1, 2, 3, or 4 groups that

w@0ooaneissrdependent | y hal ogen, Cl1-C4 al kyl, ClpC#US2004/011371
Rﬁ|ﬂ@>p§flenyll\|02phé3d{l N‘|2C4N'1(k@1- Oe)raktkﬁ’-lc,s)alkyl Whereln each

N( C1- Kk Cl-CB) al k r. OCF3
o B T EBrE L b, Pet ALY SURRG G iEd 26 T 2
or -d¥dubsCAhatl kyé- m&épen@emuponaﬁoga@xcora;mg dlaxyal, acme,

20, erein Cl1- al kyl, or
hal o%\fg??xygné?rso ?é ngRﬁé ﬁikyﬂ:heﬂ’i/% (0610653 al {yl
Cl-C6 alkyl , -(Cl-C4) alkyl- C(ONH2, - (Cl-C4)

al kyl] - S(OQ Cl C4) al k r 07} hydrox al kyl ,
WARES n(tf%g BREHY %if&smgré‘ oﬁ%wﬁa& G4Pi t ut ed

LWiitdh alboRd, Sroomﬁcgrﬂu@& t bat -ace-c,) ngﬁmndently

hal ogen, Cl1-C4 al kyl -4 al kox -SCP-(Cl- 35 ¢4
a’?%y’%l deed  orobers! - %%)wb%ézu @%%fura(nyl - ariy1-

PCT/3¥22004/ Qhd3T1ziA, %@Q@@anﬂyacw d—'l‘i‘l@dl?ld @14@4 )alkyl-
21, vvhereln L3 is _a bond, -O (Cl- %gl or -(Cl-C4
al kyq» enyé i §aFHd6wah1cpr§me @@l es'ﬁ%stltute with'1, 2,

- benzofyy an)ﬁlro(lgzl, e aslrkewlnéeﬁéﬁdi]é&htly rqoki ziyh, c,-c,

benzof ur any or -indolyl-(Cl-C4)al kyl- phenyl, each

of MWYC@rbﬁwbna%-ws@d%@m ubedogPEh aalezlk.\zé or 4

gr oups dhadox" eNRmepsﬂd;gmﬂm CimEBeahkyl, Cl-C4
al koxycar bonyl, Cl1-C6 al e/ hal ogen, hal oal kyl,

hal d&l RBRyR m@R?ndSPe H\m@ne@m al¢syRe E}ﬁ%rlﬂ? Gre

Independ@gwm{ﬁ %k@@o@hkyﬁahemem%gau&@)o?hkyl
al kanoyl , géenyl (Cl 4) al kano al koxycar bonyl ,
pyri dyl catsenyFarkonylol mticagy 'éiﬂ’f’)}é?ml ryrrolidinylcarbonyl,

- S02- phenpyl hsb@f‘ﬂﬁér&ﬂ heneye&!h Colr Qﬂzf&%l@r ro@pd ignal Iy
substituted with 1, "2, 3, or 4 gro 15 are

u a
i ndepend@i@fcllynﬁélbg@rbste@@@dawwm J~OCI’~C@ aPkogygroups that

N(CL- G5} hogen L a 1-C4 alkox
N( C1- %)a:}l%l(%%goa)al klﬁﬂlcﬁ o Ciasea2 g £1-Co alkoxy,

conpound N&ec dPili A2t oNTéK%m fhs 22 LlofL t %Cﬁ&mlléwl Ci-Ce)alkyl,
CF3 or OCF;.

16. A compound according to claim 9, wherein

is - -C(O)NH-, -C(O)N(C;-Cs)alkyl-, -C(0O)-(C1-Cs) alkyl-, -NH-,
or -N(C;-C4) alkyl-, wherein the alkyl groups are optionally
substituted with phenyl, which is optionally substituted
with 1, 2, 3, or 4 groups that are independently C;-Cg
alkyl, C;-Cs alkoxy, halogen, OH, NO;, Ci;-C; halocalkyl, or
C1-C; haloalkoxy.

17. A compound according to claim 14, wherein

L is - -C{O)NH-, or -C(O)N(Ci1-Cs)alkyl-;
Ry is H;
Ro1 is H, NO;, C1-Cs alkyl, or halogen.
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(Rlo)v RO R21 OL3 R2 20 R23 R22 wherein v is 0, 1,
2, 3, or 4; R10 at each occurrence is independently

whaloagenes C1- C4 al kyl, Cl- C4 al koxy, Cl-C4 harorUk20b4/011371

Cl-@4. haAoaclbxt@uhd I&@Eoralfdzi &\ch(lG]ian 25 C6) al kyl , or
a Cl-Cob cand L is -C(O-(C1l-C4
Rani RyFISTL @by (611G 28 By < Ghareiabhe VarkgIn dach
gr Obﬁénﬂle?lﬂcﬁlp Cirbbabb)tlSﬂgBlytéihikiﬁil\&luﬁzbdphﬁﬂwl vihi Gh or 4
is optiona substi tute W t
tha? ogpa F}ﬁ%‘é;?é%‘?dé F?e’&,‘iert%lyalwogeél € Gl gi&}{/f' C1-Ca
hal agesxy OHbr 30-99R (c Ly CAatiaf valdey | or ascel- C4

hal oal koxy. 24. A conpound according to claim 23,
wherein -86 WO 2004/099168 PCT/ US2004/ 011371 Rl is

H, R30, BZ&m@daﬂudRa%cawlwd@pm%qm lea Sﬁh@ﬁéﬁd from
H, hal ogen, aIk I al koxy

LsNHE (L -RB)RI kT, Cerd4me<1:?:ylos%1r ky%1 Eo1 aéé%ﬂlkyl) 5 R21

Q Ii% HndB@l Cly®Bia ||©(b,) ~FRetial 0092n-8Rdr ReyiS(@benylaikyl-
phenyl ClC4 alk Cl-C6 al kyl , - (C1-C4) al kyl -
pht R Pmﬂdern Ol(lefnd) E?JRWbeﬁa&éfrll 'dPRyrinde Tty -Ca) alkyl-

al kphenpy! roddidy bunichCls %tlairkawlyngﬁea@uwéd with 1, 2,
wherein the phthalimdyl, piperidi pyrrolidinyl,

or Aor phot i FAUPED t@ﬁ‘éu%e‘a%@?ﬂﬁqd@ﬁéﬁb’ycﬁﬁseéll%l C1-Cq
pheaxkokwgr@&qam@gew al§@k9 pmi@gL A7l @h)élloalkyl

pi peridinyl, pyrrolidinyl, oli nyl groups are,
t hebpheay °>b\()r tNReR7: & E’@?ﬁyér‘ eWh%TrﬁJirbnal |y

subgliitg ed Wit hn?dép@n%l'en@ﬁ 1y, %, —%g Sk grgglléﬂ?l(&hﬁt
are I ndependently | ogen, ¥: al kyl , al koxy,

15 - SC- ¢ ORlEA) . aqavdwncqs.@l,- em)enaﬂésﬁ@palbanoyl
(Cl CA)héiﬁ649%8950n¥2h§?§£fa éé%ﬂ%ny% 8§rgblfgany%carbonyl,

conmpound accordi ng alm21, wherein "L3 is a bond
- 0- ( C1- C&¥ at $Ge-phenyl ( Qthegg)in ahkycyclnzo agaupsi pgel yl ,

- phenyl - GO sphany kups Pepgolanant 1(CE; &4) & KYlgroups that
are independently halogen, C;-C, alkyl, C;-Cs alkoxy,
NO,, OH, NH;, NH{C;-Cg)alkyl, N(Ci-C¢)alkyl (C;-C¢)alkyl,
CF; or OCF;.

20. A compound according to claim 5, wherein

L is -NH-, or -N(C;-C4) alkyl-.

21. A compound according to claim 20, wherein

R; is H;

R;1 is H, NO,, C1-C¢ alkyl, or halogen; and

R, is phenyl, phenyl(C;-Cs) alkyl, Ci;-C¢ alkyl , -(C;-C.) alkyl-
C(O)NH;, -(Ci1-C4) alkyl-S(0)p-(Ci1-Cs) alkyl, or (C;-C4)
hydroxyalkyl, wherein the phenyl groups are optionally
substituted with 1, 2, 3, or 4 groups that are
independently halogen, C;-Cq alkyl, C;-C; alkoxy, -S0;-(C:-
C4) alkyl, CF3; or OCFs.
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phenyl, indolizinyl, benzofuranyl,
-indol yl - (Cl-C4) al kyl - phenyl, dibenzo[b, d]furan, or
waledangashi enyl , each of which is optionally PCT/US2004/011371
substituted with 1, 2, 3, or 4 groups that are
|nd§Eendentl Cl- C6 alké alk%xyca bon, I Cl-Co6
kox3 BG¥h 2°RAF é?%y?o FalRoxye or
L3p|ﬂ§n¥|bond/WefOei(ﬂlRﬁ;)émﬂyR7 @reddidenewdec@ul-y H, Cl-06

al kyl henyl (C1- C6 aIk kanoyl

Q ﬁﬁeﬁ?ﬁ?gﬂ CM)QH%E%%) é??%2Vcaﬁﬁﬁﬁ§Furanyl (C1-C4) alkyl-
pyr pdghoar bﬂm/&hzﬂhﬁ/ll(ﬂ behfyH ANy br 30n@b1lyl-(Ci1-C4)alkyl-
- S02- phenyl , wherein the, cyclic grqoups are qf | onal
subgbﬁflmede%f*t ipf1 whichgis (oPtl qiaddys StRaE 1ty with 1, 2,

i ndgpepdentdyoli AgRR, aEd- (HaaddndentCd- €4 @l KOxy1, c,-c,

NC2, OH, NH2, NH (Cl-C6) aIkyI N( C1- C6 aIkXI £C1-C6)

al kﬁﬂkoxmrmnxécpﬁ G5 algPxinD bokRAIog Pedoalkyl,

PCTHUS3Q01é AL 13RLR, 26 @h(éﬁw@umelaé:ﬁpr ding to claim

25, wherein R2 is -(Cl-C4 aIkyI pht hal i m dyl ,
(Cﬁscgyiépk?rep+?gﬁgqﬂqﬁyp v_H C%u@%)alkyl phenyl(Cl—

al kyl - IOYé @1! 1nylalka1€%11 C‘Bhe%'y'i)(bl@r)ﬁﬁlﬁéh

wher ei n t thalimd pi peridinyl, pyrro |d|n

or 5 nDr®¥%9¥¥ﬁﬁrﬁﬂq¥&pspﬁ¥%ﬂXﬁﬁQQEQQVPy PM§€@P%Q}Q¥1carbOHY1
phenyl erQ—S@“QhMﬁieW’heﬁ@l% thehétd:méjy roups are

pi peridinyl, pyrrol |d|nyl olin groups are,

t he phen?PtiﬁﬂéﬁhﬁwSu@ﬁtbévFﬁ@uW§thoétl8na t yor 4 groups that
substi t ujed fﬁéébé%d%ﬁ%@& Hilégeﬁz c§H:0%1%¥@f0ép&h bbRbxy,

are i ndependently hal ogen, A Y,
10 - S02-Y@1.- OF) HikyINH(C1=- QM?%&VéaIN9¢ng}alkyl C1<k>alkylf
(Cl- CA) hatoa) kexy,  27. A conpound according to claim
26, wheréin L3 is a bond, -O (C1-c4) al kyl, or
-(C-4) alkyl-; Qis |ndonI - benzof uranyl - (Cl- C4)

al k phgn ohur gpy rmula:
-|n§glylg(%%@p5%h kf?bpﬁhng %§CQEH' %engg[%he (ﬁra%

each of which is optidhall stituyt with 1, 2, 3,
or 4 groups that ar $ nt | -C6 al kyl, Cl A
al koxycar bonyl , en® B3 or OCF3 .

2

wherein

v is 0, 1, 2, 3, or 4;

Rip at each occurrence is independently halogen, Ci;-C; alkyl, C;-
Cs alkoxy, Ci1-C4 haloalkyl, C;-C4 haloalkoxy, NO;, NH;, NH(Ci-
Ces)alkyl, or N(Ci-Cg)alkyl(Ci-Cg¢)alkyl; and

L is -C(0)-(C1-Cs) alkyl-, -{(C;-C4) alkyl-C(0O)-, wherein the
alkyl groups are optionally substituted with phenyl, which
is optionally substituted with 1, 2, 3, or 4 groups that
are independently C;-Cs alkyl, C;-Cs; alkoxy, halogen, OH,
NO,, C;-C4 haloalkyl, or C;-C; haloalkoxy.

24. A compound according to claim 23, wherein
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20 28. A pharmaceutical conposition conprising a

conpound according to claiml1l and at | east one
w@bmarveaetiti cal |y acceptabl e sol vent, carri erpCT/US2004/011371
R.€X€iWj ent or adjuvant. 25 29. A nethod of treating

di abetes in a patient needln such treat nent
Roporfise i 1Y Rauftsh SPEFPRGAS: Gt6F EFem M1 rtogn

phaemrgeyt oxala16@Rosbl ONHf ©H at,Mc2falidh, Arcanppund
according to claim1l selected fromthe 30 group
con§F éﬁj‘&ﬁ‘c6alkyl)’

R,{ (6 }{3N699rt21¥b§ra'ng)1i mo@aaaﬁaggna]mi di n- 2-yl ] bi phen

yl -4- yl }oxy) (phen I)acetlc aci d

Rz(fa PhRem et nlYiLli¥h&sP #L57Y biGREMATILY ] 555 heRYFyl-
) aemkhaliAcadl, -8&, V@)2%&%99;@&?&21}{3}4820%4anl,Salkyl-
({4"-]3- butylan1no I mdazo[ 1, 2-a] pyridi n-2-yl]bi pheny
| - 4 PY§FFP k?)%b%eny“&a@@tﬁékaélﬂorﬁ%ﬁ¥$ﬂylr wherein the

({4'pnlhd1bena jfylRﬂ%ﬁﬁﬁﬁlﬂ?lhyﬁ%f%dﬂ%ﬁlﬁ&l4 or morpholinyl
yl } oxy) (phenyl ) acet ate;
({4GTPPESbéﬁ%y@&ﬂﬁﬁﬂi&}ynéﬁﬁ?@]%?ﬁhéﬁfpyé ring and wherein

yl}@sx)i( henyl inagat, akepe Bl lidinyl,
({4 - Ekfluoﬁgﬁﬁg' Foge)netﬁél]équo ;|12¥ o

yI}6%???6%&%&1)%%%&5&éreneth?|phenyl portion, or both are
({4 opkaéngﬁwoydmr&%xhnﬁwﬂl;bacpéaqnwf 4, 2. 3, or 4 groups

yl }oxy) (phenyl ) acetate;

({ 413~hP(C3a§én-‘z geeleekyYnbe 999 pﬂxeﬁylalcmll '} §xy§4( phEaxy .
y|)a@@%l€b1 -8¢) B1xyl (C;-C.)haloalkyl, or )haloalkoxy;
{4 2 benzoylphenoxy)nethyl]blphenyl ylioxy)(phen

yl ) abereen ki, 0, 1, or 2.

2-{[4' - (2-benzyl -1 -benzof uran- 3-yl) bi phenyl - 4-yl ] oxy} -

3- phenyl propanoi ¢ aci d;

{[425(|-bngmnqumﬂ pzearding )in sHedyl 22, ywhewssAy phenyl )

1,868t G0 i do_ (¢ 1
’ % +q%enzyl-lﬁ+?n SRHEYY 1)§%enoxyf1phenyﬁ)acet|c
Q a@|gndolyl -phenyl-C(0) phenyl -benzofuranyl-(C;-C;) alkyl-

% |4:_p2[991391 (e DMCandeNYLe PYS £ AU 2- 21 LRGP T i LED ARG 1 -
phenyl, dibenzo([b,d]furan, or dibenzothienyl, each of which
is optionally substituted with 1, 2, 3, or 4 groups that
are independently C;-Cg¢ alkyl, C;-C, alkoxycarbonyl, Ci1-Cs
alkoxy, halogen, haloalkyl, haloalkoxy, NRgR;, or phenyl;
wherein
R¢ and Ry are independently H, C;-C¢ alkyl, phenyl(C;-

C¢)alkyl, alkanoyl, phenyl(C;-Cs)alkanoyl,
alkoxycarbonyl, pyridylcarbonyl, pyrrolidinylcarbonyl,
or -SO,-phenyl, wherein the cyclic groups are
optionally substituted with 1, 2, 3, or 4 groups that
are independently halogen, C;-C, alkyl, C;-Cs; alkoxy,
NO,, OH, NH,;, NH(C;-Cg)alkyl, N(C;-Cg)alkyl(C;-Cslalkyl,
CF3; or OCFs;.

-87-



10

15

20

25

30

yl } oxy) (phenyl ) acetic aci d;
{[4 -(I-benzofuran-2-yl)biphenyl -4-yl]oxy}(phenyl)acet

. WO cooapddps PCT/US2004/011371

{[ 426( 1Hai acmdoundy lackopleny | td-alldiax 2F( pheayée jracet i c

stglfgxyﬁl?ghgﬁi‘&& aé;&(tglagigﬂyll Hiandal - 6oyl ) biphenyl-4-,

4- ( 4(c~lDubemaﬁzmpﬁprﬁowdmmhenybrlmyI 21Ky DX pHA3-inyl,

(1 4 HEPEREnL S e Thior S8 TR e Y FERDS ety

)aC&kk©hoa¢nﬁ1 groups are optlonally fused to a phenyl ring
§ E’:lC@F] gg% -Slal_:l- lhaﬁlxllébi phen élekoxgél(Pohlenc%.nyl

2-{ [4 m(alcpbulyﬂlyncmddu@lsnazeyl 11 emyll- 4oykionyldr apah are
oic acid

y|]§EFF8H99}%h%ﬁgﬁ%ﬂéﬁ%%hékkggoéIggggl oflablghegylor 4 groups
N { [that( arbeﬁZd{épérrd&lﬁlg}f Hé@@g&l,}"(ﬁ)lbt:pfhﬂﬂwl de, v alkoxy,
sul fonyl (ﬁ)aljen}/l al.anin
N- ber a](@’lbe(ﬁzy?mha%ﬂ%?hr & 3Grivifienykony -
- yl] suI fonyl }glycine; -89 WO 2004/ 099168
PCT/ U82004/ 011371
({[ 47 (2Ab‘é?f%iﬂur1d BERZBALRANES Cy]1‘5‘)1B‘1 ﬁﬁen‘gﬂPeﬂeln

L,Yh saldany! -amiap)d,pheryl ) a&eu @,aej)dialkyl-;
(2R).-2-{] (I - but I|nd0I|Z|n yI)blphenyI 4-yl]o

Q is ﬁﬁ@ﬁiybed%Wﬂﬁ ugepul (C1-C4) alkyl-phenyl, 1ndollzlnyl
(2Shedzbldradyr butmhbmgml (@, Pa Wby higdrleeny|, - 42yl ] oxy} -

4- phenyl butanoi c acid

({ 491peDz @R 4 Liunsenz 8RR R IMAPNEEhGPT bPRAEHY |supstituted
yl}Qlfﬁ(PhQ?YLgaQﬁtMcg§8u§s @Héﬁﬂare 1ndependently C1-Ce

[ 4 N{Z benzyl - | - benzof ur an- 3-yl ) bi phenyl -4-yl'] sul fo
ny|Plk me Tk phftyslagirpEt e; C1-Cs alkoxy, halogen, CF3 or
N- { bdF; (2- benzyl -1 - benzof ur an- 3-yl ) bi phenyl -4-yl ] sul fo
nyl } - N mst hyl phenyl al ani ne; et hyl

N-{[4'-(I-butylindolizin-2-yl)biphenyl-4- yl]
carbg nyI qg@(m” AR Pt e; . .
N-{ [4 utyli ndoI | ZI nc%m%/cl)s)lbﬁgﬁeﬁﬁn?rfsmg a compoun

accordlng to claim 1 and at least one pharmaceutically

acceptable solvent, carrier, excipient or adjuvant.

29. A method of treating diabetes in a patient needing
such treatment comprising administering a compound of claim 1 or

a pharmaceutical composition of claim 28.

30. A compound according to claim 1 selected from the
group consisting of

({4'-{3-(benzylamino)imidazo[l,2-alpyridin-2-yl]lbiphenyl-4-
vl}oxy) (phenyl)acetic acid;

{[4'-(5-methyl-1H-indol-1-yl)biphenyl-4-yl]loxy)} (phenyl)acetic

acid;
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yl ] carbonyl } phenyl al ani ne; {[2
"'-(1, 3-benzoxazol -2-yl)-1,1":4'",1 "' -terphenyl -

w@Q bjoaxytiephenyl ) aceti c aci d; PCT/US2004/011371
({ 4'(1§ (-23bubytylambenziot 68 20-132 ya Jryat bompel- b ipireryil t 4¢-

t d; t hyl
yl?%%yqxﬁgg%ﬁr%%l %gcgl%l Iz:anagl yI ) nghgnyl - 4-
yl ] 3aHROny (3 (phénye)zayépagrexy) methyllbiphenyl-4-

yl%i%ﬂphléfylb%@éyg?é benzof ur an- 3-yl ) bi phenyl - 4- yl]
carbo nin

P AR R R P b a1y BERIRENI T 42 y1 ] car bo
y1nyky)- (hengt) fay:lepeh@wyl al ani ne;

{I 4Peéﬂy1btewl 1 ﬂ@ﬁ' EZiRed- Y BLphenyl 1 fspnksy fonyl } (ph

)acetic cid
yl(}ﬂqq) (-ppinib]éﬁf?f:atfe ‘benzof ur an- 3-yl ) bi phenyl - 4-
yll ﬁafmnxké qm3n5ér(M@B1yér)o&9%éﬂhyd¢l:)ﬂjhenyl_4_
vl 0%\% %’hg 21 acsgl | - benzof uran- 3-yl ) bi phenyl - 4-yl ] oxy}p

{[ 4'({41~-[Batyenavddbheriopny Puslyhi pirérepl 1 4yl ] axy INeohetmhomgetic
acghacetl c aci d;
-butyl - | - benzof ur an- 3- %@) net h b| phenyl - 4-

yl§ u?f(§H§r?eq%pﬁéPTﬁﬂﬂ§Hé$ﬁﬂq¥ﬂéPﬁ nyl-4- Yl Oxy)(phenyl)acetlc
achd({4' -[ (2-butyl-I-benzof ur an- 3-yl ) net hyl ] bi phenyl -

L P LA s 0nit 1B -

phrpyIgopgisergyd- | - benzof ur an 3-yl) bi phenyl - 4-yl ] carbo

nyl j (&N @ebisghMabbin-2-y1) biphenyl-4-yllo henyl)acet
2- benzyl - 4- 1f4 -(2- benl?yl ﬁ/ b(lenzofyurany Xf’) bllj |oenche/nyallce4-lc

acyf1 - 4- " oxobut anoi ¢ aci d;
N-[ 44~ (EbbenszI-iﬂnEﬂ.ze#W)ameBeWJ)(pBemmr) rmobt phenyd - 4-

P ] e LU R o gt s /i
YlPTXN(Phé@WIaCEtM@ﬁWaI ani ne;
N-[ 414 (21bsazdeukabenzof Mang: Yi-)1 Sob)tbabphaByt A =¥ia;
l] {[4'“%Egylné)iphe Jb%ngng 4-ylloxy} (phenyl)acetic acid;
methyl {[4'-(l-benzyl-1H-indol-6-yl)biphenyl-4-
ylloxy} (phenyl)acetate;
4-(4'-Dibenzofuran-4-yl-biphenyl-4-yl)-4-o0xo-2-(3-
trifluoromethyl-benzyl)-butyric acid
{[4'-(1-benzyl-1H-indol-6-yl)biphenyl-4-yl]loxy} (ghenyl)acetic
acid;
{[4'-(1-benzyl-1H-indol-5-yl)biphenyl-4-yl]loxy} (phenyl)acetic
acid;
2-{[4'-(1l-butylindolizin-2-yl)biphenyl-4-yl]oxy}propanoic acid;
N-{[4'-(l-butylindolizin-2-yl)biphenyl-4-
vllsulfonyl}phenylalanine;
N-{{4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-
yl]sulfonyl}phenylalanine;
N-benzyl-N-{[4'-(2-benzyl-l-benzofuran-3-yl)biphenyl-4-
yllsulfonyllglycine;
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N-{[4' -(2-benzyl -I|-benzofuran-3-yl)-3-fluorobi phenyl -
- yl'] sul fonyl } phenyl al ani ne;
w@ pabsrgdiebenzot hi en- 2- yl ) bi phenyl - 4-yl ] oxy} ( pheowiuymoe011371
ic acid;-(2- benzyl l-benzofuran-3-yl)biphenyl-4-
benz zofuran-3-yl)-3-nitrobi phenyl -4-y
lelLJﬁf &%}am]tn%kg 8’?? (T_tlchenyq al ani ne;
[ (4_(21&1 Jc?_erﬁié)[ﬂ1d]°¥l*€br1&ﬁdf41wlm-ﬁh@ﬁwipherwl)-éx% Jopwenst ) a
phﬁf%%ﬁ%o@gh&hc a01d b . 3. v |4
-1 - bhenzof ur.an uqro nyl -
IS R S RO PR BT AT e harepga L] S -
phenpliwrbndid'ac4d; 1" -t er phenyl - 4-yl ) oxy] (phenyl ) acetic

aCIQZ_ —[(2 -butyl-1-b nzofu¥an 3- yl)mﬁthyl]blphen 1-4-
2- benzyl -1 - benzof uran ni'trobi phenyl -

ylypTxﬂ @paﬂwqﬁécetlc acid;
4- [ éth}(lz‘l\]b@ﬂlw (2L p&¥e2 of Uiz o Baydn)-Bi phanyhedy Wal vy 2t ddfony1: -

1
& ?‘y&phy‘abflalﬁ‘ﬁ}n%m ‘ndol - 2-yl ) et hyl ] - 4- oxobut anoi ¢

ac|d {[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-yl]lsulfonyl}-N-

meggﬁp}{egglm}{g 7-fluoro-|-benzof ur an 3-yl) carbonyl ] bi
phenyl )acetic ac

R [ 20 b 1 i Ba s Rt s pry bSbharerob pheny! - 4-
ylyhéfﬁﬂhbﬂDﬁhém@lalanlnate
ﬁ #2 _henzy 1 b ReNZ ok W 2R Br Ml 3 i trobi phenyl -4-y
ylﬂ\r:{mbmwlﬁe&w%ldn-lbenzof uran-3-yl)- 3- ni trobi phenyl - 4-y

|] ak@ﬁ" ney,s- benzoxazol 2-yl)-1, 40 —terphenyl— -
enzg S/7 et h oxy I - benzof ur an-4-yl)methyl]-3

Ylﬁ?’f’f}o(%’r[“éﬂé]r?)ﬂce 1@Fpfenyl al ani ne;
N- [ 414 (-2-(bebzayl1i-4-Bdrrof ordn-Benpz ofatbany Bbj bhed-1rit r obi p

RPN I ni ne;
ylg-gge)n(f;ﬁ/f}-%l-)[a%'g-g{%-a%gﬁzyl -1 -benzof uran-3-yl)-3,5-di meth
yl binpHey ({4 4 (puaridngblizno? v adighenyl-4-
y12s0embEyh ; ooyt (2-chgpay! - | - benzof ur an- 3-yl ) bi phenyl - 3-

%QFN[@%OZE&anO 1abcelnzofuJ.'an—XJ(\Q/lZ)%odréeongygl:l—'(2§
y12edgnnyl ghdndlalaribenzyl - | - benzof ur an- 3-yl ) bi phenyl -
yl] 4{ @XQQ%Q{}QF Jb%%lrlg furan- ]])blghenyl 4-yl]lcarbonyl}-N-

benz enzor ur an-

me[d(lb}%ﬁ?k’h%]étfyp?am no] bi phenyl - 4 yI } phenyl al ani ne;
4- [4[4(2<1bsuntzmlmliobﬁ1aoﬁwlal?n,_shéﬂy)lbupmrgmhfélnml}](pﬁer{yé )acetic
ggethylsulfonyl)benzyl] - oxobut anoi ¢ aci d;
({[4'-(2-benzyl-1-benzofuran-3-yl)biphenyl-4-
vllcarbonyll}amino) (phenyl)acetic acid;
2-{[4'-(2-benzyl-1l-benzofuran-3-yl)biphenyl-4-yl]oxy}propanoic
acid;
{[4'-(1l-butylindolizin-2-yl)biphenyl-4-yl]amino} (phenyl)acetic
acid;
N-({4'-[(2-butyl-1l-benzofuran-3-yl)methyl]biphenyl-4-
yl}sulfonyl)-N-methylphenylalanine;
N-({4'-[(2-butyl-1l-benzofuran-3-yl)methyl]lbiphenyl-4-
vl}lcarbonyl)-N-methylphenylalanine;
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N-{[4' -(2-benzyl -I-benzofuran-3-yl)bi phenyl -4-yl]sul fo

nyl }-4- fl uorophenyl al ani ne;
WOR{EAY9162- benzyl - | - benzof ur an- 3-yl ) bi phenyl - 4pgt/s2004/011371

nyI}« 4&4fI(leménzNinetﬂewhptmxaﬂ-aLﬁumhn@henyl 4-yl]carbonyl}-N-
H@%h§ V%% % benzyl - | - benzof ur an- 3-yl ) bi phenyl -4-yl ] sul fo

n - | uor ophenyl al ani ne;

N- { P4ber{zylbéniy/ |- P -trovizdf Lntenz SEyHanhp phe iy Phenvll-F syl ¢ -
oxeyh&;dglcf$émg() N- net hyl phenyl al ani ne;

benz I-I-benzgfuran 3- I)b| hen¥L

S A TR e b R e
y1Nekérd/lal@niyenzyl - | - benzof uran- 3-yl ) bi phenyl - 4- yl]
Suilﬁjﬂyljd eyéﬂfy%hi enzofyran-3- %} |3)B oblpreﬁyl -4- Tl] -N-

(2-benzyl enzof ur an- pheny
meshyy

drypheny laArpbne;
2- (§[ 4 ~((2-benzyl 1 lpdhepzefdn-any Bl ) bi phepMénA~4-v1] -N-

ul fonyl } am no) but anoi ¢ aci d;
neﬁk%iﬂff%%%%%ﬁuP%ﬁg4-yl phenyl ) - 4- oxo- 2- (3-tri f| uor onet
hyl N-benzyR Yednatyyr i -toeaepfiyran-3-yl) -3-fluorobiphenyl-4-

i3l f 3-yl ) bi ph | -4-yl | f
S R e h“{aﬂenjyi| clcing L1 sUte

2-{ {14~ (12b%%%?f§1pewl YA BTRIERRL A1) BROHERETYM ARG Arids
onyk} [ 8-- (et péddyuor anizbyh)denzyl)-arhnojdpibaaaiic 4agi XiN- (4-

et hyl
nlg-??]%é“-za?’%’efan‘BFﬁ%ﬁaflﬁ?%ihe 4- yl bi pheny! - 4-yl ) - 4- 0x0- 2 [ 3-
(t rilf4 uctibaetdiy, bturaptf bwiftapbetyd;-4-y1) oxy)] (phenyl)acetic acid;
[(4N {54( 9-<9X&r&|§|ﬂi%§8fdray¢2 M] AR LB PRy L2 4-
henyl %gcet|c aci d; net
Yl{fgﬂf%Fl ehZ6f ZEHE2Y§45q&FBﬁenyI 4 yl ] oxy} (phenyl ) acet

erlylyI ]sulfo

atejl(4''-butyl-1,1" —terphenyl 4-yl)oxyl} (phenyl)acetic acid;
({4513 ( tb\%l 0 1, 243l py, bj pheny
I -4 yli} a%n %zjhgm)(/) gﬂace gﬁ b r{ltg le%e%yi :

vy glutafiingenzot hi en- 3- yI)blphenyI 4-yl ] oxy}(phenyl) acet
i C acigh- (208dd¥h -1 -benzofuran-3- yl)blphenyl -4-y11-2-[2-(1,3-dioxo-

| - benzyl -1 H.i ndaol henyl - 4-
LSBT ST AT e Fob U Do oetpereia
PCT/ US2Q004/ 043717 - fBtuoyb-1-benzofuran-3-yl) carbonyl]biphenyl-4-
y1§&hA phénP8nzytid -JRegzof uran-3-yl) bi phenyl -
N-[4'-(2-benzyl-1-benzofuran-3-yl)-3-nitrobiphenyl-4-
yllmethionine;
N-[4'-(2-benzyl-l-benzofuran-3-yl)-3-nitrobiphenyl-4-yllserine;
N-[4'-(2-benzyl-l-benzofuran-3-yl)-3-nitrobiphenyl-4-yllalanine;
N-{4'-[(2-benzyl-7-ethoxy-1l-benzofuran-4-yl)methyl]-3-
nitrobiphenyl-4-yl}phenylalanine;
N-[4'-(2-benzyl-4-fluoro-l-benzofuran-3-yl)-3-nitrobiphenyl-4-
yllphenylalanine;
2-benzyl-4-[4'-(2-benzyl-1-benzofuran-3-yl)-3,5-dimethylbiphenyl-
4-yl]-4-oxobutanoic acid;
2-benzyl-4-[4'-(2-benzyl-l-benzofuran-3-yl)biphenyl-3-yl]-4-

oxobutanoic acid;
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yl ] sul fonyl }am no) (phenyl ) acetate; et hyl

2- (4-benzo[ b] napht ho[ 2, 3-d] furan- 11-yl phenoxy) pr opanoa
WO ego4/0816{ [ 4' - (2- benzyl -1 - benzof ur an- 3-yl ) bi pheawyis2be4/011371

yl ] capdronyl i ami ne) el C-mRek8furan-3-yl) biphenyl-2-y1}-4-
Ox%i%amlF S5 et hyl -1 Hi ndol - 1-yl ) bi phenyl -4- yl]

car bonyl} Chenyl al ani ne;

N- { N4 (4 (KB Perdoll - | =ldngb fphreenmy FyU-4Bl-] car bonyl } - L- phenyl

(E%éﬂyﬂ&%et¥ﬂ$hﬁ§nofﬂﬂﬂgéf&£i4nyifﬁhe%yialékln;

-terphen al anin

2- b&nLY1- Q% ?%ZY&IFF*?%SFUWW;H);mé’ﬁwxlzr y¥11#4-d%obut a

(maohyl satif eyl ) benzyl] -4-oxobutanoic acid;

2 LA (2 Renaala benanbub ARy L 3 BhiAA-RL DI Lol

. pr opi ONi C
flgoxephegy bekdrad[b; d] f ur an- 4- yl bi phenyl - 4-yl) - 4- oxo- 2- [ 3-
(trittuor Qﬁ%&%&lbﬁ%ﬁ%mnmﬁ Eiﬁbﬂenyl 4-yl]sulfonyl}-4-
fl[fé?? é\]dlg(le?‘(;e}gyzo enyﬂglglngrrge -yl bi phenyl 4-yl ) oxy] (phenyl)a
2- [ §- ¢ (2-Berzerizybehzehuo fin-ad- gy 1) dibherorlo4by Phrenyonyl } -3-

flﬁyi“c%pgl%}é am ngl - 3- phenyl - propi oni ¢ aci d;
{14

2-Benzyl - benzof ur an- 3-yl ) - 3-f| uor o- bi phenyl - 4-
Sul FohiA T2 rRirteyi= Jameﬁéaaftacaﬁhé ) b PREIGNA Y Heud fonyl} -3-
fléofcﬂ-é\r—ﬁlat}%ﬂ.@hﬁhylt}ﬁ.ﬁﬁﬂxﬁé«lr an- 3-yl ) - bi phenyl -4-yl]1-2-[2-(
1,3
i gt B ReRs ot SR E R AT 2 A ReP R Y Mg Forvd) -
etRy Benrdyhodbdhéhy{dlapéngy| - benzof ur an- 3-yl ) - 3, 5- di net hyl

- bi phepyl. AZ“be}Hzlzlé‘I %qzbmrydw 6. ﬁganphenyl -
ylée%ﬁonylneucmg' ndol - 1-yI - bi phenyl - 4-yl') - 4- oxo-butyri c

2- Banzyd =42{EmeZ-bmybf&aﬁzmiw)wpﬁewu4bi phenyl - 3-y
ylil - 0X ut ¥r| c acid;
\Bl § (2- benzyl benzof uran- 3-yl ) - bi phenyl - 2-y
|'] - 4= okig- b%ﬁgﬁnzylfﬁnbgnzofuran 3-yl)biphenyl-4-

y1#slFonl 2y BangybaieBzefian- 3- yl ) - bi phenyl - 4-yl ] - 2- (4-
methanesulfon | - benzyl)-4-o0xo-butyric acid
2-[ 4" %?lésw|ura%n%aﬂuP%ﬁvyé>yhoxa. Bh@n)FFlﬁl‘é‘lﬂoF‘Sﬂwlam
behagl])-Bufd=id budd,0- phenyl ) - pr opi oni c aC| d

’ {%\Iﬁyﬁll( 2am n &épﬁ—fegrﬁ%u%%fw‘sﬁe%l)) )1 I OI’141]SLl })il ]_N (3=
WQ%W“(’%%Z?@%@M@#WH- 3-yl)-bi phenyl 4- sul fonyl am
i N0} = Br((43= (F14eak g1 Phery ) rRkAP BAI) 61 il -4-y1] sulfonyl) [3-
(trifluoromethyl)benzyl]amino}butanoic acid;
methyl 4-(4'-dibenzo(b,d] furan-4-ylbiphenyl-4-yl)-4-oxo-2-[3-
(trifluoromethyl)benzyl]lbutanoate;
[(4'-{[(9-0x0-9H-fluoren-1-yl)oxylmethyl}biphenyl-4-
vl)oxy] (phenyl)acetic acid;
methyl {[4'-(l-benzofuran-2-yl)biphenyl-4-ylloxy} (phenyl)acetate;
({4'-[3-(butylamino)imidazo[l,2-alpyridin-2-yllbiphenyl-4-
yl}lamino) (phenyl)acetic acid;
{[4'-(1l-benzothien-3-yl)biphenyl-4-yl]oxy} (phenyl)acetic acid;
methyl {[4'-(l-benzyl-1H-indol-5-yl)biphenyl-4-
vlloxy} (phenyl)acetate;
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2-{[4' - (2-Benzyl - benzof uran- 3-yl ) - bi phenyl - 4-sul f onyl ]
-met hyl - am no}- 3-(3-fl uor o- phenyl ) - propi oni ¢ aci d;
wo 98412004/ 099168 PCT/ US2004/ 011371 PCT/US2004/011371
2- { [ethy1 2¢(Benzyd -HeanyniiubaizcFuy k) - bivpheipHendi sad f onyl ]
0 4-1 1| phenyl ) - propi oni c aci d;
YIQ%M%T’(Y;}‘%P&&J) (S%én 21(% g?%a%e 3-yl) - bi phenyl - 4- sul fonyl am
i noFeghy}nﬂfﬁgquﬂgﬁﬁb}nﬂg@tb@i&j3 -d] furan-1l-ylphenoxy)propanoate;

2-[4+(R BQQZNérer@DZ%éﬁ&@ﬁu@m&b)yﬂ'kﬁbﬁ@er sul fonyl am
aci
lelcf‘;lborg@?%% ?’uﬁ%rf?zl(?f 8r4H- 3- y1 ) - bi phenyl - 4- sul f onyl am

i noN-{ btit-(5-oetdnildlH-indol~1-yl) biphenyl-4-

yﬁcgg-borgll?sgg&jlgﬁ% % .yl - bi phenyl - 4- sul f onyl am no) - 3- ph

- ropioni c acl
(47 i bR 0 Hisia v Vs BHEP-4 47 S F BRI ) phehytine

-aceti e -MmGbdso-3-nitro-1,1"':4", l"—terphenyl -4- yl)phenylalanlne,

5' }[26{3%1 Q‘ Qe %gg(lfga dol—#—kbr op kgenr}yé g d]b%noxo %an01c acid;
(4' <2bBi btm@eﬁamad— deyiofiurpheiryll) 43 ydirtret Hodopieny hod-vpheine] -3-

pﬂen §£HﬂdﬁloﬁEH QCld
Di benzof uran-4-yl - b| henxl - 4- yI nmet hoxy| m no) 3-p

neng {E PO &G apan-1 V1o phenyt -yE) -4 ko 313

t[r4f114c5mﬁbl:1ﬁ)ﬁobleﬂﬁl>@]l Ipheyhgi-baphenyl - 4- yl oxy] - phenyl - ace

tl ¢ Q&l dlb d th en lbiphe oxy] 1)agetic acid;
éhl or 0 A A B ER ST U AR R ﬁj BY heﬁyi 4 QF y“S-pﬁeny ’

| _a@eﬂﬂ(r(zagp@pyl benzofuran 3-yl)-3- fluoro -biphenyl-4-

sul(l‘fofi}qtatﬁgﬂgp-fjl ﬁ@n&h Yrogidmkhylrdfli phenyl - 4-yl oxy) - pheny
-acetic

(4" 2D BerZ6r B 2GR F PRic 8T bi BHEHgT 2 RApReRsy 4pRetfpnyl ) -

mdth&tfﬂmlﬁo}fﬁHpﬂﬁnyl -propionic acid;

2% Pl ern b%h?gf%%%%%) Ayl phenyh-4- ¥ oxy)-pheny, 5.

|'-acetic
dlhl@ﬁb‘éﬂf@#ﬁ‘?%%ﬂ#l‘?tpﬂH%JQK@T?%F—WIL@aﬁhényl _4yl oxy)

- phengénzacet £ -agisbnzy94benzofuran-3-yi) -3, 5- -dimethyl-biphenyl-
4-yl]-4-oxo-butyric acid;
2-Benzyl-4-(4'-indol-1-yl-biphenyl-4-yl)-4-oxo-butyric acid;

2-Benzyl-4-{4'-(2-benzyl-benzofuran-3-yl)-biphenyl-3-yl]-4-oxo-
butyric acid;

2-Benzyl-4-[4'-(2-benzyl-benzofuran-3-yl)-biphenyl-2-yl]}-4-oxo-
butyric acid;

4-[4'-(2-Benzyl-benzofuran-3-yl)-biphenyl-4-y1]-2-(4-
methanesulfonyl-benzyl)-4-oxo-butyric acid;

2-(4'-(2-Benzyl-benzofuran-3-yl)-biphenyl-4-sulfonylamino]-3-(4-
fluoro-phenyl) -propionic acid;

2-{[4'-(2-Benzyl-benzofuran-3-yl) -biphenyl-4-sulfonyl]-methyl-
amino}-3-(4-fluoro-phenyl)-propionic acid;

2-[4'-(2-Benzyl-benzofuran-3-yl)-biphenyl-4-sulfonylamino]-3-(3-
fluoro-phenyl) -propionic acid;

2-{[4'-(2-Benzyl-benzofuran-3-yl)-biphenyl-4-sulfonyl]-methyl-
amino}-3-(3-fluoro-phenyl) -propionic acid;
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WO 2004/099168 PCT/US2004/011371
2—{[4‘—(2—Benzyl—benzofuran—3—yl)—biphenyl—4—sulfonyl]—ethyl—

amino}—3—(4—fluoro-phenyl)—propionic acid;
2—[4‘—(2—Benzyl—benzofuran—3—y1)—biphenyl—4—Sulfonylamino]—4—
methyl-pentanocic acid;
2—[4'—(2—Benzyl—benzofuran—3—yl)—biphenyl—4—sulfonylamino]—
propionic acid;
2—[4'—(2—Benzyl-benzofuran-3—yl)—biphenyl—4—sulfonylamino]—
butyric acid;
2—(4’—Dibenzofuran—4—yl—bipheny1—4-sulfonylamino)—3—phenyl—
propionic acid;
(4'—Dibenzofuran—4—yl—biphenyl—4—sulfonylamino)—phenyl—acetic
acid;
2—{[4—(2—Dibenzofuran—4-yl—thiazol—4—yl)—benzenesulfonyl]—ethyl—
amino}-3-phenyl-propionic acid;
(4'—Dibenzofuran—4—yl—biphenyl—4—y1methoxyimino)—phenyl—acetic
acid;
3—(4'—Dibenzofuran—4—yl—biphenyl-4—ylmethoxyimino)—3—phenyl—
propionic acid;
[4'—(5—Chloro—indol—l—yl)—biphenyl—4—yloxy]—phenyl—acetic acid;
(3—Chloro—4‘—dibenzofuran—4—y1—biphenyl—4—yloxy)-phenyl—acetic

acid;
(4‘—Dibenzofuran—4—yl—2—methyl—biphenyl—4—yloxy)—phenyl—acetic
acid;
(4'-Dibenzofuran—4—yl—3—fluoro—biphenyl—4—yloxy)—phenyl—acetic
acid;

(2—Chloro—4'—dibenzofuran—4—yl—biphenyl—4—yloxy)—phenyl—acetic
acid; and
(4'—Dibenzofuran—4—yl—2—trifluoromethyl—biphenyl—4—yloxy)—phenyl—

acetic acid.
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