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[ 0001] Thwe oapmdibgati on clains priority fromU S. Provisi @aluséppdisecat i on
No. 60/334,818, filed Novenber 29, 2001, and is incorporated herein, in
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hyperlipidemia. Furthermore, these compounds are useful for treatment of disorders
associated with insulin resistance, such as polycystic ovary syndrome, and for the
treatment of inflammation, inflammatory and immunological diseases, particularly
those mediated by pro-inflammatory cytokines (such as TNF-alpha, IL-1 beta and IL-
6), type 4 and type 3 phosphodiesterase (PDE4 and PDES3, respectively), p44/42
mitogen-activated protein (MAP) kinase, cyclooxygenase-2 (COX-2) and/or inducible
nitric oxide synthase (iNOS).

BACKGROUND
[0003] The causes of diabetes mellitus are not yet known, although both
genetics and environment seem to be major factors. Type 1 diabetes, also known as
insulin-dependent diabetes mellitus (IDDM), is an autoimmune disease in which the
responsible autoantigen is still unidentified. Since their insulin-producing pancreatic
cells are destroyed, Type 1 diabetics need to take insulin parenterally to survive. On
the other hand, type 2 diabetes, also called non-insulin-dependent diabetes meliitus
(NIDDM), the more common form, is a metabolic disorder resulting from the body’s
inability to make a sufficient amount of insulin or to properly use the insulin that is

produced. Impaired insulin secretion and insulin resistance are considered the major



unknown. [0004] Qher than insulin admnistered parenterally and as shown
in Table 1, there are generally four major classes of oral hypoglycemc
agent s cuwpaaisiogised in the treatnment of diabetes mnelli PAFUSCL/3EHS0
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recepttbegrefaémem‘ef dirbetpsrreellitss i nsul i n onset of action; pioglitazone

resi stance weight gain; frequent liver function testing TABLE 1 [0005]
As is shown in the above tabl e, each of the current agents avai l abl e for
use i E Treat ment  of g1 abetes el i1 tis-fas Severar—gr-Sothvant TGS

Accorffingl y.claBsre s anpftevéar themditiids®ds 1" AfhitiGioPmnt of new
agent, particularly, wat Prugs Action
Sulfonylurea four (1st stimulates hypoglycemia;
generation) pancreas to may increase
and release more cardiovascular
two (2nd insulin risk; contra-
generation) indicated in liver
and renal
dysfunction;
hyperinsulinemia
Biguanide metformin reduces glucose lactic acidosis; Gl
production by side effects

liver; improves
insulin sensitivity

Alpha- acarbose reduces glucose | Gl side effects;
glucosidase absorption by gut | requires frequent
inhibitor postprandial
dosing
Thiazolidinedione | troglitazone stimulates edema,; contra-
(withdrawn) nuclear PPAR- indicated in heart
rosiglitazone gamma r.ecep'tor; failure; Iong.
ioalit reduces insulin onset of action;
piogitazone resistance weight gain;
frequent liver
function testing
TABLE 1
[0005] As is shown in the above table, each of the current agents available for

use in treatment of diabetes mellitus has several disadvantages. Accordingly, there
is a need for the identification and development of new agents, particularly, water



2 WD 03/048108 PCT/ US02/ 38150 sol uble agents which can be orally

adm nistered, for use in the treatnent of diabetes nellitus and other
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pro-inflammatory molecules. Cytokine production may lead to the secretion of other
cytokines, altered cellular function, cell division or differentiation. In addition,
activation of macrophages results in the induction of enzymes, such as COX-2 and
INOS, and in the production of free radicals capable of damaging normal cells. Many
factors activate macrophages, including bacterial products, superantigens and
interferon gamma. It is believed that phosphotyrosine kinases and other cellular
kinases are involved in the activation process. Since macrophages are sentinel to
the development of an immune response, agents that modify their function,
specifically their cytokine secretion profile, are likely to determine the direction and
potency of the immune response.

[0008] Inflammation is the body’s normal fesponse to injury or infection.
However, in inflammatory diseases such as rheumatoid arthritis, pathologic
inflammatory processes can lead to morbidity and mortality. The cytokine tumor

necrosis factor-alpha (TNF-alpha) plays a central role in the inflammatory response
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TNF- al pha participates in the protective inflammatory response by
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Admi ni'stration (FDA) as agents for the treatnment of rheumatoid arthritis.
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disorders and disease conditions, including cachexia (Fong et al., Am J Physiol,
256:R659-65, 1989), septic shock syndrome (Tracey et al., Proc Soc Exp Biol Med,
200:233-9, 1992), osteoarthritis (Venn et al., Arthritis Rheum, 36:819-26, 1993),
inflammatory bowel disease such as Crohn’s disease and ulcerative colitis (Murch et
al., Gut, 32:913-7, 1991), Behcet's disease (Akoglu et al., J Rheumatol, 17:1107-8,
1990), Kawasaki disease (Matsubara et al., Clin Immunol Immunopathol, 56:29-36,
1990), cerebral malaria (Grau et al., N Engl J Med, 320:1586-91, 1989), adult

respiratory distress syndrome (Millar et al., Lancet 2:712-4, 1989), asbestosis and

(

silicosis (Bissonnette et al., Inflammation, 13:329-39, 1989), pulmonary sarcoidosis
(Baughman et al., J Lab Clin Med, 115:36-42, 1990), asthma (Shah et al., Clin Exp
Aliergy, 25:1038-44, 1995), AIDS (Dezube et al., J Acquir Immune Defic Syndr,
5:1099-104, 1992), meningitis (Waage et al., Lancet, 1:355-7, 1987), psoriasis (Oh
et al., J Am Acad Dermatol, 42:829-30, 2000), spondyloarthritides such as
ankylosing spondylitis (Braun et al., Curr Opin Rheumatol 13:245-9, 2001; Marzo-
Ortega et al., Arthritis Rheum 44:2112-7, 2001), graft versus host reaction (Nestel et
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sex-steroid deficienc Papani col aou et al., Ann Intern Med, 128:127-37,
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such as in cases of hyperparathyroidism and sex-steroid deficiency (Papanicolaou et
al., Ann Intern Med, 128:127-37, 1998). Since excessive production of IL-6 is

implicated in several disease states, it is highly desirable to develop compounds that
inhibit IL-6 secretion.

[00011] The cytokine IL-1 beta also participates in the inflammatory response.
It stimulates thymocyte proliferation, fibroblast growth factor activity, and the release
of prostaglandin from synovial cells. Elevated or unregulated levels of the cytokine
IL-1 beta have been associated with a number of inflammatory diseases and other
disease states, including but not limited to adult respiratory distress syndrome
(Meduri et al, Chest 107:1062-73, 1995), allergy (Hastie et al, Cytokine 8:730-8,
1996), Alzheimer's disease (O'Barr et al, J Neuroimmunol 109:87-94, 2000),
anorexia (Laye et al, Am J Physiol Regul Integr Comp Physiol 279:R93-8, 2000),
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Homeost Agents 11:133-6, 1997), reperfusion injury (Clark et al, J Surg Res 58:675-
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3, 1995), the contents of each of which are incorporated herein by reference, and

pain and/or inflammation resulting from strain, sprain, trauma, surgery, infection or

other disease processes. Since overproduction of IL-1 beta is associated with

numerous disease conditions, it is desirable to develop compounds that inhibit the
production or activity of IL-1 beta.
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producgqun és1|9'r?g§' @‘E’F@%"”ﬂf&@% CBH rbtg{sr%ﬁﬁﬁht \éégrtofoﬁéﬂlwt?ﬂ\f% &%)6 drIBIéﬂserefore
agent s(NMDSedremnvsedI@ctwehmhbtto@f I&tblﬂONo’t an@?ﬂx-alr & heprcerlea"eibl Ief for g
treat mepnt .of .inflamat di seases. cen a di aryl pyrazol e sul fonam de
(Gol ccTmasie R drd SO uTTENIonARAR 40T GORUBYNAS! e heyphaver e the  FDA

for US@ro'tébtrv@eactnbﬁ%fmk 10fthéysb%®(cbhmdésﬁ88@dsdg%ehéct%hﬁ;gaéfrelrﬁ?émahr I tis

(Luong et al., Ann Pharmacot’her, 34:743-6 enni
Chem pathoRqy- Eberefm%agent&ﬁbahselas@eiycmmmt CO%-2 buhhothQX 1 aref ecoxi b, has

b the F { t of t thrit t d
e+ ey S/ BRiE F Hetmo ot o PR iTot R e astn, Koot solitBirad6l “hbrr i son et
al ., Cilﬂfoﬁbnﬁﬁé?@élécoﬁl&)tﬁ@ﬂs&ecﬂﬁﬂ?;nhllﬁﬁ@gm(-%ias b%feWa[fﬁB\/é@% the 1124- 34,

2000). _COX-2 is also expressed in rrané; cancers and precancerous | esions,
and t WelPB fpE use imtherlgeatinené At estenarthstis apdiadalt roepmataid mirbritis (suong/ebe

ol iy SFRLDISEEE R S ) 8 g RBIOARH, 4RGS0
1997). Another selective COX-2 inhibitor, rofecoxib, has been approved by the FDA
for treatment of osteoarthritis, acute pain and primary dysmenorrhea (Scott and
Lamb, Drugs, 58:499-505, 1999; Morrison et al., Obstet Gynecol, 94:504-8, 1999;
Saag et al, Arch Fam Med, 9:1124-34, 2000). COX-2 is also expressed in many
cancers and precancerous lesions, and there is mounting evidence that selective
COX-2 inhibitors may be useful for treating and preventing colorectal, breast and
other cancers (Taketo MM, J Natl Cancer Inst, 90:1609-20, 1998; Fournier et al., J
Cell Biochem Suppl, 34:97-102, 2000; Masferrer et al., Cancer Res, 60:1306-11,
2000), the contents of each of which are incorporated herein by reference. In 1999
celecoxib was approved by the FDA as an adjunct to usual care for patients with
familial adenomatous polyposis, a condition which, left untreated, generally leads to

colorectal cancer.

[00013] Production of nitric oxide by iNOS has been associated with both

beneficial and detrimental effects in inflammation, inflammatory diseases and related



Cel | Bi ochem Suppl, 34:97-102, 2000; Masferrer et al., Cancer Res,

60: 1306-11, 2000), the contents of each of which are incorporated herein
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Ost eoaT"te1h$ﬂ-8§ @96)» nugtiple:selesoss (Rozap et als BeaipdresEs: 3@#&%9%& al, J

B I S I
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ul cerative co roent er 41, 1997), the
cont eralsRbéureatdiogy (Qﬂdbcdh) 30 éO@MoE@m)asenmsKanhlma byak édnesthn‘kmlgsl nce the
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Phosphodi est er as are responsi bl e for the hydrol ysis of

i nt ra&astmwer@glszﬂéﬁ%%o@a?é thacogtenis of sachehwhitispiedneorperai®dand cGWP) ,
W“' Ch (CODRSY RrbARE. SRR e TFSRARRBA ST ritht DxIdiehy iNO8Gdsfedrr 8- There are

implicated in the pathogenesis of inflammatory and related immunological diseases,

it is desirable to develop compounds that inhibit INOS activity or expression.

[00014] Phosphodiesterases (PDEs) are responsible for the hydrolysis of
intracellular cyclic adenosine and guanosine monophosphate (CAMP and cGMP),
which converts these second messengers into their inactive forms. There are 11
major families of PDEs, designéi’ed PDE1 to PDE11. Type 4 phosphodiesterase
(PDE4) is found in airway smooth muscle cells and in immune and inflammatory
cells. PDE4 activity has been associated with a wide variety of inflammatory and
autoimmune diseases, and PDE4 inhibitors have been studied as potential
therapeutic agents for such diseases as asthma, chronic obstructive pulmonary
disease, rheumatoid arthritis, multiple sclerosis and type 2 diabetes (Burnouf and
Pruniaux, Current Pharm Des, 8:1255-96, 2002; Dal Piaz and Giovannoni, Eur J
Med Chem, 35:463-80, 2000). Type 3 phosphodiesterase (PDE3) is localized in

platelets and cardiac and vascular smooth muscle cells. Inhibitors of PDE3 have



maj or famlies of PDEs, designated PDE1l to PDEll. Type 4 phosphodi esterase
(PDE4) is found in airway snmooth muscle cells and in i mune and

i nf | ammatwow3/oesabd s. PDE4 activity has been associ ated w PoTaISO2/8Ra5wvari ety
of inflammtory and autoi mune di seases, and PDE4 inhibitors have been

st udi eeASorBpbSaY a@boséub@rmgytfbﬁthmﬁtmémbf sugte dipieatoppdistresst hm,
chronic obstructive pul m)nag;éI di sease, _rheunat oi d ar&hrl tis, multiple

ch gr@yhér@ﬂ@ (Smmlwefa@leﬂ rmAcebEKP Iher, 49491 4d¥, 2800k cARCHhar m Des,
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2000) ?S%'éa Qéh«f?ﬁ‘ﬁ%ﬁ‘?%ﬁ?ws% %@?rﬁoofocarﬁltazgﬁg Sl %%ZI%? and

car di 4Q: 7nd3v2801)| aardiompdathygAlieareidl bad Mcn/fseblarolES(peﬁ (B}ﬁ)ESnVestg 8 WO
03/ 048108 PCT/ US02/ 38150 been prog$ seg SSI bl.e djé\?ns r t he treatnment

of aclAregsethilpaPoby2094) cengesiym P\ﬁﬁ%}a%t $! Phar nacol Exp
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11:1529- 36, 200 t t f | J Am Col.|l , Cardi ol
34 33a0 sk rragar o4 2LPSA Kol SAE ol el Our G g b P 2 7
Dr ugs, e‘?’elilﬁglgre%renggoz) and T-cel |l -nedi at ed aut oi nmune di sorders

(Bi eI ova J Imunol 164:1117-24, 2000), the contents of each of
whi ch are incorporated herein by reference. [00015] Activation of

Vi1 adePERET < FRRRaIg CE LIRS < ROSRUTop feac ERNRRE FBobgR 8l o™ =

phos pheinbdfEdIBvVEINE XERpleXintagelulabaignalitdg patrevays iagolvirioea cydadensf
pr odugér[onggand cel | apoptosis. Key kfgnase%ﬁﬁncl ude p44/ 42 NAP ki nase (al so

known vaﬂgusmhpﬁmmbatmgwwsmkmés thatiitirgately F@QU'NPK‘B/tOWW e different

oat - apayer i GofaguRbRR, KEPERSeSIncl e BAHAYMAP Kifac Bl kibun

i tOgl%l%ERK:WBRISQ) mstmmw IEnaeedBlEN IaClUURAIl’@NFkIB I}/;H;gﬂe dcf@rdamtlpmcessels )
-regul ated rece i nases al pha

f)lr ggﬁéﬂ'é%u Heranihaspe c &athW\?‘MiE\/ﬁKib%&rﬁl}:_QP?t)HeﬂYe %@IF@% 8er

BrUQQ%e‘ﬁt?den b &rbtd le Wlto%%g |va¥e%9}990telﬁﬂ<lﬂ_é\§!_€sa|lrmll§’dlh§ tiie key

medi at or aut ol mune ease ocking the ERK pathway has potential for
t he tree@rtan:ehmlaoélgnalm—:-gala’tadmet\;eputndklhmﬁﬂﬁjl@l@d K akBS-isdeeehENFupus (Vi

(ca:te| fil ,@l;&l?% qu)c[]uctlgn by %f’gg Zétﬂ%l%cy?eosqmowég %E%H%ndo@éﬁkﬁ 7éﬁ{|§2 w\ﬁf Eieret al,
Bruggen et al, Infect Immun, 67:3824-9, 1999). As TNF-alpha is a key mediator of
autoimmune disease, blocking the ERK pathway has potential for the treatment of
inflammatory and immunological diseases such as lupus (Yi et al, J Immunol,
165:6627-34, 2000), rheumatoid arthritis (Neff et al, Cell Microbiol, 3:703-12, 2001;
Schett et al, Arthritis Rheum, 43:2501-12, 2000), psoriasis (van der Bruggen et al,
Infect Immun, 67:3824-9, 1999) and destruction of pancreatic islet beta cells in Type
| diabetes (Pavlovic et al, Eur Cytokine Netw 11:267-74, 2000), the contents of each

of which are incorporated herein by reference.

[00016] It will be appreciated from the foregoing that, while there have been
extensive prior efforts to provide compounds for inhibiting, for example, TNF-alpha,
IL-1 beta, IL-8, COX-2, PDE4 or other agents considered responsible for
inflammation or inflammatory diseases, e.g. arthritis, there still remains a need for
new and improved compounds for effectively treating or inhibiting such diseases. A

principal object of the invention is to provide compounds which are effective for such



Schett et al, Arthritis Rheum 43:2501-12, 2000), psoriasis (van der
Bruggen et al, Infect Inmun, 67:3824-9, 1999) and destruction of

pancr eat iwoioshetiobeta cells in Type | diabetes (Pavl ovi cPeT/tsh/3HEH0r

Cyt oki ne Netw 11:267-74, 2000), the contents of each of which are

i ncor plseaiments esevell ay fordhe treatreent O GdrGixantplej diabéesappropanahedrtf rom t he
f or egoyj; ile.there have been xtensive prior efforts to provide
conpouél'gga$%%?"“wllﬁsﬁtﬂbc,e ?'E)Crr%?tgﬁ%ﬁﬁ?rd%ﬂﬁﬁ- alpha, IL-1 beta, IL-6, COX-2,
PDE4 or other agents considered responsible for inflammuation or

inflammatory diseases, e.qg. arthritis, there still remains a need for new
and i nproved conmpounds foPUMMARY Q& THEIMMEMBHQN i nhi biting such

di sea prigi j : ipvention.is to prqvide compounds
whi chs@rﬁg”e fect?@% gpﬂghﬁ&@&%@&g@fﬁﬁmdﬁ&fl%a'ﬂp emFV‘éléfn?rrent s as
vel | adervatived ef tiegaireanthicifrea f cirbamat®bad thioshfisate €0 nYshes t

di sease, jnsulin resistance and rel ated di sorders. SUMVARY OF THE | NVENTI ON

[ 0001 7"OYIENG AVarevodf ysetdinhasmagologiced eifeatsd sThe eompsuings are weafal darycl i ¢
deri vaty o b I r Ni b t e compounds,
For oyt 1BRerndLiha bilbods el s R INAERbRABAT, SlpRER IR Compounds
ar e ugtabetes fnoellitusx anglfer, treatingoetated gidorders, glivle as @bestgbadi N hyper gl yceni ¢
di sorgglrs i S(%I'Ch' arslr_ i abet es_t nmel litus, 8nd for treating related disorders,
such dYPEHRGeDIs, d“ﬁﬁy'faef%i RetRRPEPOHNAE REr HBPIX! for fiesimenhpllinaxiess e

usef uladsBtiate L MtABASUIRT redistsicde Egc? AR AhE oﬁ%%&r}{nﬁz Ibg ?f]‘g %ﬁ{hﬁnc e, such

as polycystic ovary syndrone, an or the” tre nmat on and
i mrundiegiineat otiinfleaaweatiorpand inmiualogita aiseased] partidulaby those meldistedat or y

Sﬁgggkﬂﬁ r&é‘ﬁﬂ%&@?&%&?“"%?@% %%i@%ﬁ%lgﬁgs%i ??? %‘%‘BE-S%) W@ A42 nitogen
act i vqﬂm@phb&beidiaéé/lePDEh?\,Eg@3 mbﬁeaaégeém@u%(r.@%@q@ﬂﬁ@;g%ni nduci bl e

nitric oxide synthase (i . I'n particular, the invention scl oses
conmpo@sii¥atied pratein AR IKinpse, ryaleoxygansise-26C Ofe2)ptrat/ aninducibda hitgc

%gifpzoﬁﬁeesﬁﬂhéée AROSP! MPSFculd BE Rvention d%]clo%%s%%n%céun%ls Finsd R (1)

Formulas I-XIIl as well as the pharmaceutically acceptable salts and solvates

thereof:;
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~ RT3RXRI1112 X~ 4RORI2Z N-j Nu Il BRIOOYRSRSEOY R8RL
RRR RIRAR (I11) R (IV) 3 ,XR7/ RI3 R 13 RI2 RI5 X ~ 4 R12
R13 R15 WON3Aus10§ N NRRRL6 * RI6 6y 17 5 11 |I1RL7 RC4/080D3R3% Y 0 10
WD 03/ 048108 PCT/US02/38150 R8 R8 RRO R RO R2ri \\ * R (M) Tj- R5
R (V) R3 R4 R3 R4- \ TRS X,/ RecR7 RI1 RI2 1Yl

*
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*XNNR2O R6i i RORLYRIS8RIO9O0 RBRE RN\ RORL R fill FR R2Z R3
MI) R _(VIIl) R4, RB4RE R RfT X\el XI RI1 R12 | R11 R12 - *
X, * XZwWBoRa®gIR6 6 * 6 Rlo Y Ro Y Y R8 R~ *RO R2 R PCTIUfp2/B85R3 R4 R
RRO RFR XI~// (X / RIBRIZRBRA RS ~NXZR6 X *RIOYY A 11
WD 03/ 048108 PCT/ US02/ 38150 RS \\ RO R$ R2 RB R4 (XIl)

(X1

R;1 Riz

X Z

Ré *Rm Y \\[(]/

[00018] wherein the stereocenters marked with an asterisk (*) may be R- or S-;
the bond represented by a dashed line plus a solid line may be a double bond or a
single bond, and when the bond is a double bond it may be in the E or Z
configuration, and when the bond is a single bond the resulting stereocenters may

have the R- or S- configuration; and

[00019] R1, Rz, Rs, R4, Rs, Rg and Ry are each independently selected from the

group consisting of
H; optionally substituted C1-Cyg linear or branched alkyl including
chloroalkyl or fluoroalkyl; optionally substituted C.-Cog linear or branched
alkenyl; optionally substituted Cs-Cyg aryl, linear or branched alkylaryl,
linear or branched alkenylaryl; COOR where R is H, optionally substituted
C1-Cy alkyl, optionally substituted C,-Coo alkenyl or optionally substituted
Ce-C1o aryl, sodium, potassium or other pharmaceutically acceptable
counter-ion such as calcium, magnesium, ammonium, tromethamine and
the like; CONR'R", where R' and R" are independently H, optionally
substituted C4-C2o alkyl, optionally substituted C,-C2g alkenyl or optionally
substituted Cg-C10 aryl or where NR'R" represents a cyclic moiety such as
morpholine, piperidine, piperazine and the like; optionally substituted C4-Cg

12



RORS RR2- (XI) RT RlI1 RBRRMA - R R Rg12 BRlo RBRR9 rill RR3R
~ (XIll1) 4i R R7 Rl1 Rlz * X~Z R6 R10 Y Y [00018] wherein the

st er eocerweorig/omanked with an asterisk (*) may be R or S PCTtuse2/ssind
represented by a dashed line plus a solid Iine nay be a double bond or a

single bond, zaghouman: NAS: GREY, AkyRintAYDbig(dMaamirio) MBYcIGdkylamineoE or Z
configuration, and V\{n’en ?’heggg?\d ys a s'i nl ?e bond q[) e resulting °
st er eocent er scynlig amiave OHi®pionally S-lbsdkﬂﬂﬁgéinrﬁzd Ykoxwinglydih19] R1, R2, R3,

R4, R5, R6 and..R7 are ch i d : O t up
consi sting of ”Iﬂf“'%odp?gﬁgyI%‘dgﬁggﬁ’t%}@cﬁ]\égg@gﬁtﬁ%ﬁ{eg?'@(?? Qﬁ(ra Q%glﬁed al kyl
i ncl udi ng Chb@tﬁd?ﬁll?)éub@fittﬂédl@ﬁ@b el loxgpialoneptionadiyssbbtiuteCGL,£20 | i near
or branched al kenyl; optionally substituted 6-C20 aryl, Linear or
branched al kyalkylgarboxylaraine; eyans: RO Re y|\é{h9r,§c@@ﬂ A€ Ris H,
optionally su ' 1-C td b ittt ed al kenyl
or optionall yﬁ@égéﬁl&gﬁqyeﬁ C -2&%B&gé9?%s%%%mwgzgﬁsﬁsu% G(;ng% ﬁggp d
phar maceut i cabt ryhSOFRAIEre RilistHrC{-Gr aluyhoraaryl; aindi CuyCs matpresyales
ammoni um tronetham ne and . | . . .

such as tetrazolyl, imidazoly!, pyrrolyl, pyridyl, indolyl and the like; and

wherein when individual aromatic rings possess adjacent substituents,

these substituents may be joined to form a ring such as a methylenedioxy

or ethylenedioxy group, and the like, including lactones and lactams;

[00020] Rs and Ry are each independently selected from the group consisting

of
H; optionally substituted C1-Cy linear or branched alkyl; optionally substituted
C»-Cyg linear or branched alkenyl; optionally substituted Cs-C1o aryl or
heteroaryl; COOR where R is H, optionally substituted C1-Cxo alkyl, optionally
substituted C,-Coq alkenyl or optionally substituted Cg-C1o aryl, sodium,
potassium or other pharmaceutically acceptable counter-ion such as calcium,
magnesium, ammonium, tromethamine and the like; CONR'R", where R’ and
R" are independently H, alkoxy, optionally substituted C1-Cz alkyl, optionally
substituted C,-Co alkenyl, optionally substituted C3-Co cycloalky! or
cycloalkeny! or optionally substituted Cs-C1o aryl or heteroaryl, preferably 2-,
3- or 4-pyridyl; or where NR'R" represents a cyclic moiety such as morpholine,
piperidine, hydroxypiperidine, imidazole, piperazine, methylpiperazine and the
like; NHy; C4-Cgo alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino;
OH; C4-Cy alkoxy; C4-Cy alkanoyl; C4-Czo acyloxy; halo; C4-Cz
alkylcarboxylamino; cyano; nitro; SO2NR™R™" where R™ and R™ are
independently H, C4-Cy alkyl or aryl; SO:R™ where R™ is H, C4-Cy alkyl or
aryl; SO3R™ where R™ is H, C4-Cy alkyl or aryl; and tetrazolyl; and wherein Rg
and Ry together may be joined to form a C4-Cg heterocyclic ring, including

lactone or lactam;

13



the like; CONR R', where R and R' are independently H, optionally
substituted Cl-C20 al kyl, optionally substituted C2-C20 al kenyl or

opti onal IwoO osiimbs t ut ed C6- Cl0 aryl or where NR R' represeairasa2/asisd i c

noi etquéa as porpholine, piperidine, piperazine and the |ike; optionally
subst ik 1c1- ddo and Ro arey each ngepemenlyelsated framittegrdug cordiftingCL- C20
al kyl agp no, bis(al kyl am no), cycloal kylam no or cyclic am no; OH;
optionally substituted Cl1-C20 al koxy including trifluoromethoxy and the

i ke; opti oHabptorsiipstibstituést Cl@@ﬂneéthhe@ﬁlkgﬂ"b?itﬂo)ﬁaﬁ;“?%&ét&l]ﬂb@d

Cl- C20 acyl gxy,; pal o; %ptlonail substituted C -C2 al kyl car boxyl am no;

cyano; nitro? g()g}@@r'% ranghe a%.e.nY%HHt'Wa.”)’.St&SétUt‘?Cﬂm@ep@fo(wwtdry H, C-C20

al kyl or arpydt ol C1 - ; or~aryl: SOBR''W where

R'' is H Cqét%%%f?ad\g?\r’%rgl? Iéaﬁd%%’%gp gt'@%%pé'sczos%% ionglly a7 0 yl,

i mi dazol yl ,sybgtituted Co-Guyraligriyl or optibydilyasubstitiged i056C oaitgll, sydighei N when

i ndi vi dual @tﬁga&i C I ng 0SSESS .adlj acent substituents, these

substi t uent SR BNFERNITFcEUticaly acrepiakia cosnterren isyrk asdiatsiym, or

et hyl enedi ax i l¢ LG ' . o} : {00020
y | ONHgIEUR, aitorilm, tﬂdﬁ‘i‘etg?ﬁﬁwgh@%é W%%RIF@IQ Cvk!ﬂegr%ﬁfqpa[ ]

R8 and R9 are each independently selecte romtHe group’ of H;
opti onal | y Bu#yetindepenpently ¢booptionadly substitutdobeC.ahkyl, optiphatynal | y

bstitut - [ b h | vl t] [ bstitut ed
S a10' ar yi Tl G cs Bk BB RUPSTte L BoiCmarvhor st e NRRE
d - C20 al kykpresphisanaydlic m@l&?bhéh’b@%&%h%,%i%#e,&?}ig@@zﬁr@'ﬁigﬁ y

substi t ut ec?. Co- ﬁl.o aryl, sodium potassiumor o rmaceu
accept abl e K8uNHerCi-Gro alylamisochistalkamine geysivaikylaatino i oyglictamimet hani ne

and the |i kg €ONR R ree R .R' Are independently H, alkoxy,
optional | y%b‘glop%gé‘éi"%b%’ g‘k%@/gyl gﬁ)’t(?%ﬁgylllgffy’ l%?r)Bs iItt#ed C2- C20
al kenyl , opiytozeboxylambes; icyahethiffd: SOINRY'H"vaHeré ROrang Yl gad kenyl or
optional ly.substi tuﬁe% gﬁ Cl0 aryl or heteroaryl, preferably 2-, 3- or
4-pyri dyl : inderpRrRIKE -G O ey oS YR i%he?f@iFé'Fjﬁ Hu€n-Cis atkyl phol i ne,
pi peri di ne grfly9OARY M gl b | | 2t hyl piperazi ne and
the 1|ike; R%O%X gw?%ﬁglwliy{}’:% Eéd%glés g?ﬁ(%yg%frﬂdge ggwoaﬁék‘&b% "ho or
cyclic am map an®R1 er rakk deyjpin@d-t6Z0rnalak@p @y Ihetérbe (@ | oxy; hal o;

foy andR11 gath mgl

ere

Cl-C20 al WJIW&WA&%P&;@%MO; nitro;, S2NR''R"" " and R ...

are

[00022] Ri12, R13, R1g, R1g and Ry are each independently selected from the

group consisting of
H; optionally substituted C;-Cy linear or branched alkyl; optionally substituted
C2-Coxq linear or branched alkenyl; optionally substituted Cg-C1o aryl or
heteroaryl; COOR where R is optionally substituted C-Cag alkyl, optionally
substituted C2-Cyo alkenyl or optionally substituted Cg-C1q aryl, sodium,
potassium or other pharmaceutically acceptable counter-ion such as calcium,
magnesium, ammonium, tromethamine and the like; CONR'R", where R' and
R" are independently H, optionally substituted C4-Cag alkyl, optionally
substituted Co-Cao alkenyl or optionally substituted Cg-C1g aryl or where NR'R"
represents a cyclic moiety such as morpholine, piperidine, piperazine and the
like; C4-Czo alkanoyl; C4-Cyg alkylamido; Cg-Cao aroyl or heteroaroyl; SO,R™
where R" is H, C4-Cy alkyl or aryl; morpholinocarbonylmethyi;
piperazinocabonyimethyl; and piperadinocabonylmethyi;
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I ndependently H, CI-C20 alkyl or aryl; SO2R'' where R''" is H Cl-C20 al kyl
or aryl; SBR'' where R'' is H, Cl-C20 al kyl or aryl; and tetrazolyl; and
wherei n R8O 0ateB1R t oget her nay be joined to forma C4- C3Poattsnwasisl i c
ring, including |lactone or lactam 13 WO 03/048108 PCT/US02/38150 [00021]
Ri o arf®0B23] ar e Bacdnd Rdﬁ'payndemtblsgnsdrd?atzedde@mgdtbegmayme@ﬂsi sting of

H, optional | It line or. bran hed al kyl ;. optionally
subst i PGP Yy@@&ﬂ?ﬁ rogyc Grréﬂ% P& eg@%,rmrp 8lins. cﬂ‘%&l“i’n%ubst i tuted
C6- ClOPPdénglﬂé aRG NSFRR QM didifd where Ris H optionally substituted
Cl- C20 al kyl', optionall substituted C2-C20 al kenyl or optionally

substituted C6- ClO aryl, sodium potassiumor other pharnmaceutically
accept ount ion s cium magnesi.um ammoni um trometham ne
and th@%?ﬂt R’ ﬁ.selq&lﬂ%crgorﬁt grﬁfouﬁ'cogﬁggpﬂ&’épendent ly H optionally
substitutedqGp mn?'slﬁbbtltufé& cw@}) Inuearscelbﬁrtalnbﬁé@@lk??m@mlﬁé lsmavéalkvl _

opti onal ly substitufed C6-CLO ar or where represents a cyclic

moi ety suchang |W|0§H6’L|iné10n@|iyp@#bsiﬂlﬂi§d Gi-Per hﬁ)ﬂaﬁ@r@WQhﬂi alkemyd; NH2;

C1- 20 al kel SIbSURIENGERs iy S YELARRIY, COR yRerg Ryt ™ "
al kyl car bomﬁtmﬁdﬂysubyﬁumd 0] C&@alk§DZiNRon5¥ F¥ summﬁeﬂicz-C%’éik&l l.or are
i ndependent|ly H, Cl-C2 (5@ or aryl; where R'" is H, Cl C20 al kyl

or aryl; smr@na"wsébéﬂtnted Crrpa@i,-sgmwm Rotassiumapyptheind tetrazol yl; and

wherein ngécl% ( erocycl I C
ring, i ncm n%%@‘%ﬁ or ??c%éogﬁgégﬁfgﬂias C%@],rﬁé{%,g%gmand R20 are
each i ndepeardmm'iilyns’ebmtlmlmhecandﬂrl;ne liker @.QNl RtR\'siAme'relnl@' ahdR" aopt i ogal |y 0
substituted Cl-C20 | ] r or pranc ona itute

near or - BrdresteHbI ntonall SRS GY Cer AlibkaPlebdht dyiuteH Cr

het er oaryl ; %@ﬁe yoRlY tionally
substi t ut edC - Czry'gjlﬁf%gnﬁ?/haqlor Og?ﬂg%ggf/@@%rgﬁ\ﬁﬁ%%mﬁ% I%bar ﬁntggodl um

pot assi um ayyctic hmlemwchmsemorpmlm pipediging biparazine anditbe likectyaam; cal ci um
nmagnesi um ng{) %n] ]trorret ham ne and the like; CONR R', where R and R’
are i ndeper?cﬂa y’opt lonally substituted Cl-C20 al kyI optionally

[00025] R1s, R1s, and Ry7 are each independently selected from the group

consisting of
H; optionally substituted C1-Cxyo linear or branched alkyl including chloroalky!
and fluoroalkyl; optionally substituted C,-Cyo linear or branched alkenyl;
optionally substituted Cg-C1 aryl or heteroaryl; COOR where R is H,
optionally substituted C4-Cyg alkyl, optionally substituted C,-Co alkenyl or
optionally substituted Cg-C1o aryl, sodium, potassium or other
pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine and the like; CONR'R", where R' and R" are
independently H, optionally substituted C4-Cxq alkyl, optionally substituted Co-
Coo alkenyl or optionally substituted Cg-C1g aryl or where NR'R" represents a
cyclic moiety such as morpholine, piperidine, piperazine and the like; NHy; C+-
Cazo alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino; OH; C4-Cy
alkoxy; C4-Cy alkanoyl; C1-Czg acyloxy; halo; C4-Cy alkylcarboxylamino;
cyano; nitro; SO,NR"'R™ where R™ and R™" are independently H, C1-Cy alkyl
or aryl, SO,R" where R" is H, C4-Cy alkyl or aryl; SO3R" where R" is H, C;-
C20 alkyl or aryl; and tetrazolyl;
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substituted C2-C20 al kenyl or optionally substituted C6-Cl0 aryl or where
NR R' represents a cyclic noiety such as norpholine, piperidine,

pi per azi r/woanm4gibe | i ke; Cl-C20 al kanoyl; Cl-C20 al kyl anmPdw/UuS€538320© ar oyl
or heteroaroyl; SO2R'' where R'' is H, Cl-C20 al kyl or aryl;

nor phol i nocar bonyl net hyl ;  pi perazi nocabonyl net hyl ; and

pi per aRy bony{n : CT/ US02/ 38150 00023] R12 and
R13 na?fyoggegbsen%%%bfgaéﬁ%yjﬁgéﬁgégégﬁége %%%8?%?13“%?{ onal |y

o oot aet he nt Koret e Qe RO DAPORTr SRtoPRBRLARed L o o,
consi sti ng,%‘FaF'P, g%wt PBﬁaﬂgq»})%le%itqt@@. Corlkenyl) optianallysubstiinteted-al kyl

i ncludin I | ; i lv,.subst it ut. - C20
| hear of bramcah oetionaPSubstREaT: <o aQREPAR phiSiabl sipslififed G
het er oar y|..Coetioxyseror®li s H,  optional |y substituted Cl-C20 al kyl,

optionally substituted C2-C20 al kenyl or optionally substituted C6-Cl0
aryl, sodium potassiumor other pharnaceutically acceptable counter-ion

such 460027Ici umy REEAEpENIRNtY2OTRRYr WHy: tronmet hanine and the like; CONR R,
where Rand R' are independently H, optionally substituted Cl-C20 al kyl,
optionally substituted C2- C20 al kenyl or optionally substituted C6-C10

| NR R ¥ i et h hol i ne,
o1 ver 10008 7, 02 K OREWERETE s Rrelled fysimdhe Sitied Corsaiea sl | [ 00025] Rus,
R16, and R optienafycsubstieteerdect nhewlo?%&%ﬁéooﬁ%ghg?@gmpcm ugﬁ{){gti ng of

H, optional | ¥ substituted Cl-C20 linear or branc inc
chl or oal kyPT HRPalkYangdhe Jike; enfianehysubstiutest Co-@ue in€2r @dahiineir or

branched a Caniti j thtute -C10 aryl ..or heteroaryl; COOR
where R i slailil{,%w‘c’)p?tp itlgﬁét IS?%%%%%%??%E%@ %?(PI @'quetglrm{, %BBPF%' a?'*l%“%%@ti t ut ed
C2- C20 al k&rylo@roylaptheatemaryylsoftiinallysaBs@tdel 8,0, lalkatR: 4Ry RL@esi um or

ot her pharpgacey cal l cceptabl e counter-ion such as cafl ¢i um r’r%lgnesi um
amoni um g"’rhgﬁ%ﬁa' f'il'Lec)’(ﬁ éo?ﬁ%}é' ?ia¥k CONR R', where Rand R' are
i ndependentty H, optionally substituted Cl1-C20 al kyl, optionally

substituted C2- C20 al kenyl or optionally substituted C6-Cl0 aryl or where
NR R' represents a

[00029] Z is NRyR: where Ry, and R; are independently selected from the group

consisting of
H; optionally substituted C+-Cy linear or branched alkyl including chloroalkyl
or fluoroalkyl and the like; optionally substituted C,-Cog linear or branched
alkenyl; optionally substituted Cs-C1q aryl or heteroaryl; optionally substituted
C3-C1o cycloalkyl or cycloalkenyl; COOZ; where Z; is optionally substituted
C4-C2o alkyl, optionally substituted C,-Caq alkeny! or optionally substituted Cs-
C1o aryl; optionally substituted Cs-Cyo aroyl or heteroaroyl; optionally
substituted C4-Cy alkanoyl; and SO,R™ where R™ is H, C4-Cy alkyl or aryl;
and wherein R, and R. together may be joined to form a 3-6 membered ring

such as aziridine, morpholine, piperidine, piperazine and the like;
or

[00030] Z is CR4ReR¢ where Ry, R, and Rs are each independently selected
from the group consisting of

H; optionally substituted C;-C,q linear or branched alkyl including chloroalkyi
or fluoroalkyl and the like; optionally substituted C2-Cy linear or branched
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cyclic nmoiety such as norpholine, piperidine, piperazine and the |ike; NH2;
Cl- C20 al kyl am no, bis(al kyl am no), cycl oal kyl am no or cyclic am no; OH
Cl- C20 awkwmsps81@i- C20 al kanoyl; Cl1-C20 acyl XY, hal o; Cl1PCZS02/38150

al kyl car boxyl am no; cyano; nitro; SO2NR''R'" where R'' and R'" are

|ndependenb||¢én édHSY‘(ute@fC aryB6RRsterodrgl epfdnall Uﬂstlﬁited:ZO aI Kyl
or aryl; SOQBR' y"wﬁere g Cleamélzoryal kyl or p ySS y

WO 03/ 0481@atmdeMBgrlwloqlEé@oﬁeFQ@RéNthaéi‘)&w'deﬁlP‘i;'%ﬂ ?4 om t he
roup con
opttonar 1y Gl ANy pybstue By cob alieny| or R Sﬁga@e "

al kenyl, optj gryﬂtlécydu;mbﬁ(bﬂaissimdoCﬂathe@MamybeutmaﬂIymae;bt,ab@anteutoasd Cl- C20

acyl oxy and opt ionally substituted Cl- CZO al kox car bon &‘gogﬁal Yis
i ndependensHgh @s Cﬁl%%ml\liqagf‘éé'@'%]arﬁmoé"@ar%@ di’dg@é romthe

group consisté ”%Ilﬁ{lanjﬁ'ino EH(QI'Rgllalnﬂ\ ?%M b cg;?ég,c|,¢ BAfRo:QDHPr anched

al kyl inclu | or oal and the’like; optlonally
substi t ut edpﬁﬁnﬁ%dbsh‘eﬂed Q- szr@eailsdmgdlnchldmtyllﬂuomﬁbnay Iayldsthbiike,t ut ed

et e oar oy PPRBRAITHT IR 65 oA R BB AN SRS G o Yo Wiper o R
s H Cl-Cg ﬁt@héﬂy suﬁfsugﬁaa Ce dr@?p@r%etgrdéom@ & rftPo;aspslionallgr e

i ndependent | ected fromt roup consistin H  optionally
substit ut eéublht(liﬁ(d Ci- Ge(aalkwcam moaISfQ/ANR"IRT'LY%Wﬁ@ I%hlaﬁﬂ dal' e or

fl uor oal kyI nd the, | ally s ot 0 b hed
al kenyl - opdeRarE g e G U 8 Ao ST IR dF e o S B oBRL 1y
substi t ut e(é rylEnEEORYLBEIR! i H, /ot ik vy laryl CARH WhalteineR Zdnd Re
optionally subst ituted Cl1-C20 al kyI optionally substituted C2-C20 al kenyl

or opti onategetbenmeybetietneddo fenn ad-A mephereshEng push 96 a4idIB8. 05- C20 ar oyl
or” heteroa%iglle%mp% ipﬁj:flé?lc‘n)(e pﬁff’&% ﬁé’déﬁﬁﬂ%r@%ga'thgqﬁé’ultm q rec'ggéﬁter wher e

is H erein c to may be
joined to heyhavedthe Reob8r ednfrgmgtnonsumh as aziridine, nor phol | ne,

| peridine, piperazin the ik
PLP ep gPouplnzg; C? \%%dmayereplreseent %ydrogen or Ri2 or may be absent.

[00031] Q is OR, where R, is selected from the group consisting of
H; optionally substituted C4-Cy linear or branched alkyl including chioroalkyl
or fluoroalkyl and the like; optionally substituted C»-Czo linear or branched
alkenyl; optionally substituted Cs-C1o aryl or heteroaryl; optionally substituted
Cs-Coo aroyl or heteroaroyl; optionally substituted C1-Czo alkanoyl; and SOzR™
where R" is H, C4-Cy alkyl or aryl;

or

[00032] Q is NRpR: where Ry, and R are independently selected from the group

consisting of
H; optionally substituted C4-Cy linear or branched alkyl including chloroalkyl
or fluoroalkyl and the like; optionally substituted C2-Cop linear or branched
alkenyl; optionally substituted Cs-C1o aryl or heteroaryl; optionally substituted
C3-C1o cycloalkyl or cycloalkenyl; COOZ4 where Z4 is optionally substituted
C1-Co alkyl, optionally substituted C2-Czo alkenyl or optionally substituted Ce-
C1o aryl; optionally substituted Cg-Czo aroyl or heteroaroyl; optionally
substituted C4-C2o alkanoyl; and SO,R™ where R™ is H, C4-Cx0 alkyl or aryl;
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[00030] Z is CRJReRf where Rd, Re and Rf are each independently sel ected
fromthe group consisting of H optionally substituted C1-C20 |inear or
br anched abloglo4d1og| udi ng chl oroal kyl or fluoroal kyl and ®he/usokag150
optionally substituted C2-C20 |inear or branched 16 WO 03/048108

PCT/ US02/ 3&ke0wherdie Ry landoRt iogatidrinay betjbinetied féim €136 amefhberredhﬁ@r oaryl ;
optionally substituted C3-C10 cycloal kyl or cycl oal keny]; COOR where R is

H, opti onalSughasagiiidineemnorehalingp piatidine, (P&Qr%@?l%ﬂdsmﬁé'@(?t uted C2-C20

al kenyl or gptionally substituted C6- Cl0 aryl, sodium potassium or ot her
pharmaceutically acceptable counter-ion such as cal cium magnesi um

ammoni um tronet ham ne and the |ike; NH2; Cl-C20 al kyl am no,

subst IDOEH C2 @EF SRecR Dl g EFia Rads SRR GNP DIRUR | ko
opti O”éérﬁéfstﬁ‘rﬂoéﬁ' tuted Cl1- C20 al kanoyl; optionally substituted Cl-C20

acyl oxy; optionally substituted C6- C20 aroyl or heteroaroyl; hal o; cyano;
nitro; opt |H1rmptloylall$8bbshltutadeﬂ1 -Cio I@BﬁaradrWan@&ma&yhmludtngmaiwl wher e

R.. and R dt |, _SCPR.' wh R
s, 201 oot Mr@Rvigind RS Bhtsnatlysubsifled Qoo el SiaraBBSY, iy or
aryl; and wiyes |rb@$n@n¢s88stltu%e¢hefzoaaw BptibrIpefibstuted & 3- 6 menber ed

ring such as a2|r|d|ne nor phol i ne, pi peridi ne, pi perazine and the |ike;

and the reslkaxysgroanytQmentalkoxyireptinaally sukstitutedCeCroctimt ordigtataasit or t he

< Ra wherb P A BBEBAENK GHCRERY) B bt et 7 o1 °F “opi i onal 1y

substi t ut ed Cl-C20 linear or branched al kyl incl udl ng chl oroal kyl or
f 1 uor oal k | and the like; optionall substl tut ed C2-C20 |i near or branched
al kenyPOOZAL | onpTopPL i PPiQRaly sebstitite EyiCaoringk @ryaRghed opt i onal |y

substi het e f I ed Ci1-C20
a1 kanogehdh gl il Cat ?ﬂﬂ,'ﬁ*‘é%- bBFRREH o lyEneat °9 S0052 o
i s NRbé&cbrsimehed BitkearytariRe oatiena'allyomnmhiﬂﬁed Ihyetsrehqd$ hlde Dymﬂme he group
consi stin Qna substituted Cl1-C20 |jnear ar nched al kyl

et udiHg T RerphafiRg iPgrdibe R paiaAte. tererand (g ke, R RIS subet 1 1 ut ec
C2- C20Rlik p&bNANy NisEIREE C1-Co linear or branched alkyl; optionally

substituted C2-Cyp linear or branched alkenyl; optionally substituted Cs-Coo

aryl linear or branched alkylaryl, linear or branched alkenylaryl; optionally

substituted heteroaryls like pyridine, indole, morpholine, piperidine,

piperazine, tetrazolyl and the like;

[00035] Group B is OH, C4-Cyg alkoxy; SO2R where R may be H or linear
or branched C+-Cy alkyl.

[00036] Group Het represents a heterocyclic ring which is pyridyl,
indolyl, tetrazolyl, imidazolyl, morphonyl, piperidinyl, piperazinyl, thiophenyl or
the like.

[00037] These compounds are useful for treating diabetes and other
diseases linked to insulin resistance, such as coronary artery disease and
peripheral vascular disease, and also for treating or inhibiting inflammation or

inflammatory diseases such as inflammatory arthritides and collagen vascular
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al kenyl ; optionally substituted C6-Cl0 aryl or heteroaryl; optionally
substituted C3-Cl10 cycloal kyl or cycl oal kenyl; COOZ1 where Z1 is

opt i onal I'wogalsting ut ed Cl-C20 al kyl, optionally substitutred/uSa2/e460 al kenyl
or optionally substituted C6- Cl10 aryl; optionally substituted C6-C20 aroyl

or het Gtm&@ylwhléﬂ?fair@@ahéeyd byufm@xtauipwl HokiRés af indoople eantn&E 2R’ where
is H Cl-C2 WD 03/048108 PCT/ US02/ 38150 and

vvklller ei ﬁuﬂbaﬁﬂa‘“‘-ﬁamﬂ"@gé’f ﬂe”— ﬁa‘;NCB% %nQ(QF&pl(t? f?;h%cﬁﬁﬁl%mﬁﬁr%%la&? ring such
as azi kb@u@%@é&ﬂ@%%@vv%er l’HFsea é@ﬁ{ b%’lﬂ/télaﬁeé ik®s or  [00033]

Q is SRg, 1S se ecte rom egroup consi sting of
H, opt bnderQOX{ﬁ)subhlaseﬂan@br.CZO | i near or branched al kyl including

chl oroal kyl or floroalkyl and the like; optionally substituted C2-C20
l'inear or branched al kenyl; optionally substituted Cl-C20 acyl; optionally

subst i %9?] Cl- GRibthat 5@@@&%*&9@%%&8.1 Q&n?étheemft@ahh%g?ddevessubst i tuted
C6-C1

aryl”™ or heteroar optionally substituted Cl0 aroyl
heteroandyélate{d’)&@éﬁ:}e&?cmnprlmn.stheMemoﬁaﬂidmlmﬁbsng toasdibExtC20 | i near or

branched. al k | t i.onal I bst| i near or branched
a1 k) apyering ey BBt an et PR A Snerapetiedly ¥OedBer ¢ ut ed

het er oamdunt bf § @oRPdutidnsT, Forhitad - XITRT Rid@itibRglly, B Riviedtiog, pi per azi ne,
tetrazolyl and the |ike; COR where R is optionally substituted Cl-C20

| i near pmvuuﬁsmmﬁihocﬂo@ﬁatlagﬂnﬂﬁmnnayon sudlemraetedly dise@sesiof near or branched
| k hed al kyl ary|
1 hear dise2ps ARRIR YA INGSS (POEs FobES, bl vill BRAGECCF B ke

pyri di aad/dri@®X< byradpidsicnieg tpiepanbjebtrmneeﬁlqisuahltrrw;tmtaat aazol yl and the
i ke; [00035] Goup Bis OH Cl1-C20 al koxy; ﬁri: R may be H or |inear
or braﬁgﬁﬁﬁt}’e@m@m%ﬁ%?PmPPHOQ%PO@@ﬁJEP ﬂé"tmll‘léﬁrlegg t §URhEBt er ocyclic ring

whi ch I peridinyl,
pi per azi nwééﬁl:cglp %é’lhoné %hﬁ%mb%% tP%@S%@'f‘eW %fgéegmﬁu S dgr e useful
for tr eaémngnmfeaimahmmrwsobandnémg tdiFoeasEs - XIkddgeiher msthia n r esi st ance,
such a%hgpnqgge%t%aﬁv E)%Mysmlsc')%?csé(ﬁyaa%geptable carrier, for use in the

treatments contemplated herein, are also provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[00039] FIG. 1 shows a graph of the dose-dependent increase in glucose
uptake in 3T3-L1 adipocytes treated with varying concentrations of a compound

according to the invention.

[00040] FIG. 2 shows a graph of the enhancement of glucose uptake in 3T3-L1
adipocytes treated with a compound according to the invention in addition to varying

concentrations of insulin.

[00041] FIG. 3 shows a graph of the lowering of blood glucose levels in ob/ob

mice treated with a compound according to the invention.
[00042] FIGS. 4A and 4B show graphs of the lowering of serum triglycerides

and free fatty acid levels, respectively, in ob/ob mice treated with a compound

according to the invention.
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peri pheral vascul ar disease, and also for treating or inhibiting

i nflammation or inflammtory di seases such as inflammtory arthritides and
col | agen wagsksans 18 WO 03/ 048108 PCT/ US02/ 38150 di seasePCTWSOLBB1&0
caused by, for exanple, cytokines or inducible enzynmes such as TNF-al pha,

| L- 1, [00043] i NOF i@ & shrowsCxXgeapi betheoinhibitioisofdrRS-indioccediBNFdipliar treati ng

or preventing other di ed, by t okl nes and/or COX- 2,
Such ceraicbEn Th nneut ARE B pobe reatedon T kST GGt Ions S8 hod of
”e?‘t!E&nﬁbﬁﬁﬁta"c%orogﬁ%tdﬁ’lb%@@nﬁﬂﬁeases conprising the step of

adm nistering to a ject suffering froma diabetic or related condition
a therapeutically effective am)unt of a conpound of For mul as I - XIII.

Addi ti , ntion th | ammat i on or
o dfa0asy o Jac B S arBtt fedoRiaiin BNk hele “Poea. “Poes,
p44/ 42 M%Rxc'ﬁbﬁ%ﬁwo@@qﬂmwz@@? el tragEanVith QaryiHY EshceriitdlibAs bof BN need of

such treat ment an effective anount of a corrpound according to Fornmulas | -

XI11. eenpagnd acgpedingtaetiiei ipventidnposi tions contai ning a therapeutically
effective anount of one or nore compounds according to Forrmulas | - X II
together with a pharmaceutically or physiologically acceptable carrier,

for ugye0045} he FtleeaztsrmmISSa geatsleaptl@ iHibitRynes . P Sqired el LB prodietion BRI EF
DESCRI PTI ON Ok THE [00039] FIG 1 shows _a graph of the

dose- d@ﬁ@ﬁééﬂMW@ﬁée?s%e“sﬁr%ta@&@@ vwmswmm@a@w%wawwg treat ed
W th v?&ﬁ@%@qﬁgqﬁ\;&hbﬁns of a compound according to the invention.

[ 00040 ows a graph of the enhancenent of glucose uptake in 3T3-L1
adi pocytes treated with a conpound according to the |nvent| on in addition

f 00 ) f h
| o iib0g6 £ oI, Eanse piskteh 87 e dambotumonsiatng e At hound |
accor df £ ke NOSEH C0X B RRARICH iFSoddh RANAE: 21k Searipwih  he

| owering of serumtriglycerid free fatty acid levels, respectively,
i n ob/ waryingeongesdnadiansof & c@nmnqmtmbordlcgdadinmgweotlohe i nvention. 19

[00047] FIG. 9 shows a graph of median clinical scores over time
demonstrating improvement of collagen induced arthritis in mice using varying

concentrations of a compound according to the invention.

DETAILED DESCRIPTION OF THE INVENTION
[00048] The invention is based on the discovery that the compounds described
herein are useful in the treatment of diabetes and other diseases linked to insulin
resistance, such as coronary artery disease and peripheral vascular disease, and
also for the treatment or inhibition of inflammation or inflammatory diseases such as
inflammatory arthritides and collagen vascular diseases, which are caused by, for
example, cytokines or inducible enzymes such as TNF-alpha, IL-1, IL-6, PDE4,
PDE3, p44/42 MAP kinase, iINOS and/or COX-2.

Definitions

[00049] As utilized herein, the following terms, unless otherwise indicated, shall

be understood to have the following meanings:
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WO 03/ 048108 PCT/ US02/ 38150 [00043] FIG 5 shows a graph of the inhibition
of LPS-induced TNF-al pha production in nouse RAW64.7 cells treated with
varyi ng cwoaosnigiet i ons of a conpound according to the i nPemUSO381F00044]
FIG 6 shows a graph of the inhibition of LPS-induced IL-1 beta production
I N MUe0sEN\264. "Allod!, ladornie eninesbmibinhatiom mieags acs’nuaeg‘rmrcmalmonsbrahclaedcorrpound

di h h h biti
of *Lpoeha et 'ndiog! SRURng BIFSTaR Y bed RO dloe dBPrLPIreAP1 Y h
varyi ”Gan‘b%'ﬁcéacﬂh{sabhaWﬁoé’tfpr@fefrﬁﬂgqué‘@ar&ﬁ?é’(o%@%%é?nﬁlﬁ@r élR%‘?QHi‘cﬁl}, [ 00046]

FIG 8 shows photos of Western blots denonstratin I brtion of
LPS- i nihotuete sty a@thym@fbpw mmpwmﬂbutymaebum\aeemutylcwrtHsuwr eated with

varying _c cent tions of co to the invention. [00047]
FIG 9%§ﬂ ﬁpHeBPeWG g’?‘wr e(% a%‘%&]ﬂe@( Sver tine denonstrating
| mpr ovenent of col l agen induced arthritis in mce using varying
concentrations of a corrpound according to the invention. DETAILED

DESCRIIO90SH OF TAtkenwWERIDNenoio@oadlingtian, inkans a straightishssdordrranpleed-

of *ar npadin DBt PRt FARRHARRS PR R s W BlF bR Es JEElanl -2 HRuRleSS"
cor onabgnds taﬁdYn@l‘e%ﬂ@ﬁ@ab?%@dmﬂﬂ@b@hdvaﬁ@ubﬁfauﬂhgfp@é@ralﬂm 2()ib§nboh0r t he
treatment or inhibition of inflammtion or infl armato@i)ldl seases such as

i nf | anAENeT.yNare Preferabis2-dRcaseen atpsms @%@#lbmom peafeEdly 416 Q,ﬂ{ 8Pe caused

1L,  BIGE- EhiniaR SR ER Rl MELE S el MR LA bp e

[ 00049but&1ybhsdbderdylhan@mt;ludehgrdupls lcontaigingemuokipleusitessaf wtslaturaltlere
i ndicated, s I under ve foI | ow ng neani ngs: 20 WO
03/ 048%‘81 ?’EQ/?:{JSEQ ?@83&6?3%&/ CH] ne or in conbination, neans a

strai ght-chain or branched- chain aIkyI radlcal containing preferably 1-20
carbon atons, nore preferably_l-lo _carbon atons, and nost preferably 1-6
car bor[00052fs . Eké«lim ' yalah&r i eefnbimiation; melnda radiday of thettype "Ra-Gar'opy |

' sopr O%ereln Rb |¥'bé P'lysdogéjé% Ii’neaFSrg tn%hed a‘ﬁq}l oH n%la’r or branched alkenyl
as previously defined and "O" is an oxygen atom. Exemplary alkoxy radicals include
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-
butoxy and the like.

[00053] "Alkoxycarbonyl", alone or in combination, means a radical of the type
"R--O--C(O)--" wherein "R--O--" is an alkoxy radical as previously defined and
"C(O)--" is a carbonyl radical. Exemplary alkoxycarbonyl groups include
methoxycarbonyl and ethoxycarbonyl.

[00054] "Alkylcarboxylamino" means a group RCON(R)- where R can be
independently hydrogen, linear or branched alkyl, or linear or branched alkenyl as
previously defined.

[00055] "Alkanoyl!", alone or in combination, means a radical of the type "R--
C(O)--" wherein "R" is an alkyl radical as previously defined and "--C(O)--" is a
carbonyl radical. Exemplary alkanoyl radicals include acetyl, trifluoroacetyl,
hydroxyacetyl, propionyl, butyryl, valeryl, 4-methylvaleryl and the like.
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pentyl, isopentyl, neopentyl, iso-anyl, hexyl and the |ike. [00051]

"Al kenyl ", alone or in conbination, neans a straight-chain or branched-
chai n hydwowanigins r adi cal havi ng one or nore doubl e bondsPCprushessabl y 1-2
doubl e bonds and nore preferably one doubl e bond, and cont ai ni ng

pr ef er[@o0B6P- 20 "¢RIPOsr "halcysh”, ahe drrietemdinatiod; hikarsrdioroabmrmo, and still
nore preferably 2-6 carbon atons. Exenplary al kenyl radicals include

et heny fluoky epiedgiradigsalget hyl propenyl, n- butenyl, isobutenyl, and include
groups containing nmultiple sites of unsaturation such as 1,3 -butadiene
andl , 4- but adi enyl and the |ike. [00052] "Al koxy", alone or in conbination,
means [@0058@] cal '@frylt fedohg pe it Bombindtionpimeaes mnRarmamativecdrhdeyiiemadicainear or

b hed al kyl, ' b hed al kenyl. . ' L.y, defined and
o o CARARUG EOH 61 SBRubIR SRSPeR o, ML PUREMGUb SR et hoxy.
n-pr Op%é’or'rﬁ%rﬁ?%m(i(en?s Bsiegien flrQI%OaIfl?}I,t MYy, Hefloddt, Mpdrokeahtindut oxy and

the'li ke. [00053 oxycarbonyl ™, alone or" 'in conbination, neans a
r adi calzidio, nite, cypeo, Neloalkyl; cadoxy; alkhxyesrboryR: cysloalkyls alkanaylamigo,r adi cal

i oysly defined and, "C{Q=--" i b dj cal,. ol
a1 Koxy BaTda Pl A SReTaend mhicpn e rB TP HieeBihG VTP { 000sal
" Al kyl gﬁfih@élkylamkwa'miﬁaamﬂ,egiagkﬁamirﬁgmw,m—almmofimNndiamyladnﬁid@pendent Iy

hydrogen, |inear or branc al Iéﬁ?ly or linear or branched al kenyl as
pr evi oagalkoxysarbanylamivoo siylthia, Résvisulfinyl,alledsulianyl, oxeoand e liken, neans a

di t " Ry W 4 R di cal
br evi o eaR i Bgies inClydl net B et ANE2- R .00 o7
al kaDObhtd@gbmiyﬁ 3-metingdel-metihostyphenif Ruosasiesnl, 2-chicltopharad,e3-y| |
propi onyl , utP/ryI ,.val eryl, 4-methylval er§l and the Like. 21 WO 93 048108
PCT/ USDEFeREsy, SanineshenilaBrcaipmidpahsgul 2-aminong-(@minometivhp el Br, neans

chi or 0, b P amifdSHR), O a9 3L AIHAS Ryl 00O Fheit At BLamirdABRyoA. | 1

conbi n}Rlo nean n"dronati c car ycl 'é rTadical ° contalning about 6 to
about h@dmaypbanyt dmethyld-blydiraxyphenpin 4+(2ymsihioxyphenydphenyh 2-amimost- nor e

substituents, sel ect from.al kyl , . al kox halogen, hydyr ox am ng, azido,
it o, NEPERY RRRGHRy I PekIbarGr S bV by e S 48
al kanoylagineRy-2-RapHiRyi 8 SheNfke. al koxycar bonyl am no, N-al kyl ami di no,
al kyl am no, di al kyl am no,
[00058] "Acyloxy" or "Acylamino" group means an oxygen or amino group,
respectively, bonded to an acyl group (RCO) where R can be hydrogen, linear or

branched alkyl, or linear or branched alkenyl.

[00059] "Alkylamido" means the group RN(H)CO- where R can be hydrogen,

linear or branched alkyl, or linear or branched alkenyl, as previously defined.

[00060] The reference to “optionally substituted” in the definition of the
compounds throughout this disclosure is intended to include any substituent which
does not negatively affect the activity of the compounds. Typical substitution
includes, for example, lower (C4-Cs) alkyl; halogen such as fluoro, chloro and bromo;
nitro; amino; lower alkylamino; carboxylate, lower alkyl carboxylate, hydroxy, lower

alkoxy, sulfonamide, cyano, or the like.

[00061] The invention is directed to compounds, for example, heterocyclic

derivatives of acyl urea, thiourea, carbamate and thiocarbamate compounds, that
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am noal kyl, al kyl am noal kyl, di al kyl am noal kyl, N-al kyl am do,

N, N-di al kyl am do, aral koxycar bonyl am no, al kylthio, alkylsulfinyl,

al kyl sul fwoywb/4538®© and the |ike. Exenplary aryl radical spcmalisozizsiphenyl ,
o-tolyl, 4-methoxyphenyl, 2-(tert- butoxy)phenyl, 3-nethyl-4- nethoxyphenyl
2-f1 ud?r@psld@r@varlatycqﬂuseﬁbpba;macdioglnat etfettenyhe mmnmmisrm'eyjseful for

2~ am rese, RORlerRo oA arigh SRR b My bmgn Sleafdes 'ameﬂﬁf’he”y'

3- et Wébéteb)rﬂélﬂmpbﬁdw)ntréert(n%rr@ﬁté@%?@@hé‘ bBBﬁ'&E'obe%lt?@hBo - naphthyl,
2naphthy| 1 |ﬁyHrt am no- 2- napht hyl, 2,3-di am no- 1-napht hyl , 4, 8-

di met HYPg WOEméh¢$er<@ompggoes]are pegiuboy treatmentof dispresis gr oup

ded, t
(RO 8?%*%@&*&“@%’"%&%5%%% SHEE R VOl AR Brd Fonie °or
br anchmhtmlehoeoflinﬂahﬁﬁ@&ﬁi iffiinhylla dmd impamsolbhRabdissaseNpaHiEdianer e R can
be hygﬁog Bg)ar or. branched or linear or branched al Kenyl , as
Q ”E&'?ﬁ

previ Y PegotRpnatery C?Yé‘?‘@ﬁ%é%qubas oPiFrajpha) h-tbeta amd,uﬂed in

the d ded t

e o) Rkl oBntnidifectEARILIEN. HRBHIRALSHHACERE BBES, blald, °10€0, 1 ©

t he cmMg&rdactlvﬁqui pmtemL(bMI?)tkmas@ cylcludwgeaasé—ar(Ce)OGet m)llaﬂd/dr@r\t@{cnélgl o)
nitro: amino; |ower

al kyl ; .hal ogen s fl.uoro, ro,and brano;

2 k| MRS eI STNOSIO B paiiafar 43 Ruephan siscpessiampauis of thekoxy,
sul f ORdfiiniflas EXANESs well dstie phiafmabBORGA aER8oIdE b Ol Soffbldet ed Lo
conpounds, for exanple, heterocyclic rlva Ives of acyl urea, thiourea,
car baié@r€ofind t hi ocar bamat e conmpounds, that 22 WD 03/048108 PCT/ US02/ 38150
provi de a varkety of useful pharnmacol ogical effects. The conpounds are

usef ul Rfor anple, in lowering blood glucose |levels in hyperglycemc

dlsorder di abetes nellitus, and for treating rel ated di sorders,
such 5%1@ and hyperllplden1@ Furt hernore, these conpounds are
useful f ér thent of  disorders. aé3pciated with insulin resistance, such
as pol ycystitclqv r§5 ynﬁ%one and%ﬂﬁ he .tredtyment of inflanmmation,

i nflammatory and i nol ogi cal dis es, partlcularly t hose nedi ated by
pro-i nfl anmat orX. ki nes (such as dﬁp IL 1 beta and IL- 6), type 4
phosphodiesteraéﬁf?p 4)J1t§ﬁ@ 3 phosgﬁfa asi2( PDE3), p44/42 " nitogen
activated protein K .Zcycl oo N%FﬂLZ) and/ or inducible
R R
8

Y

(V1)
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nitric oxide synthase (NOS). In particular, the invention discloses
conpounds of the Fornulas |I-X111 as well as the pharnaceutically

accept ablwogalssmosand sol vates thereof: R8 Rl RO R2R// RPCTAISRA3ERS0 (1) R2
E/~ (1) RBRXR R XRI1RI21 /"  ROARI2 YI RS RIOQY5R30Y R8
RlL RO R2I// RIX R3 R4 RS (I11) RZ R(IVRs R7 3 R4 R R R12 RI3 R1I5 X R13
R12 RIS X il J«/ pN N * N N* / W Is-R R 7R1I Il R7 16 R14 Y 0O R14
Y 0 Rg tf RO RRs P R

vy oo Ry,

(Vi)

Ro Y Y
(X)
Xy
X A
\(/\ Ri1 Raz
// X Z
Rg *

Ro Y Y

[00062] wherein the stereocenters marked with an asterisk (*) may be R- or S-;

the bond represented by a dashed line plus a solid line may be a double bond or a
single bond, and when the bond is a double bond it may be in the E or Z
configuration, and when the bond is a single bond the resulting stereocenters may

have the R- or S- configuration; and
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IR\ ~ X. 20R NN1 Q6 R6 RAO R 18 R19 23 WO 03/048108
Rs

PCT/ US02/ 38150 R8 R8 RL RO R2 ( TR/ (M) R (MI1) R3 R4 RS
R3 4 -R5 WO 0Xo®18 RL R12 R11 R12 | . X X Z R RL3 RPCI/USIB3RIO Y R0
YY RBR* RRRRFR// (I BRRRAR5RR \YI~\ | RTR/ [/

(X)) X~ RI3RIZRBRAi RSNXZR6 X RIOYY A RS RR9

[00063] R:, Rz, Rs, R4, Rs, Rs and Ry are each independently selected from the

group consisting of
H; optionally substituted C4-Cy linear or branched alkyl including
chloroalkyl or fluoroalkyl; optionally substituted C»-Cy linear or branched
alkenyl; optionally substituted Cs-Co aryl, linear or branched alkylaryl,
linear or branched alkenylaryl; COOR where R is H, optionally substituted
C1-Cyg alkyl, optionally substituted C2-Cxo alkenyl or optionally substituted
Ce-C1o aryl, sodium, potassium or other pharmaceutically acceptable
counter-ion such as calcium, magnesium, ammonium, tromethamine and
the like; CONR'R", where R' and R" are independently H, optionally
substituted C4-Cyo alkyl, optionally substituted C>-C2 alkenyl or optionally
substituted Cs-C10 aryl or where NR'R" represents a cyclic moiety such as
morpholine, piperidine, piperazine and the like; optionally substituted C4-Ce
amidoalkyl; NHz; C4-C2o alkylamino, bis(alkylamino), cycloalkylamino or
cyclic amino; OH; optionally substituted C+-Czo alkoxy including
trifluoromethoxy and the like; optionally substituted C1-Czo alkanoyl;
optionally substituted C4-C2g acyloxy; halo; optionally substituted C4-Czo
alkylcarboxylamino; cyano; nitro; SO.NR"R™ where R" and R™ are
independently H, C1-Cz alkyl or aryl; SO;,R" where R™ is H, C4-Czo alkyl
or aryl; SO3R"™ where R™ is H, C4-Cz alkyl or aryl; and C4-Cg heterocycles
such as tetrazolyl, imidazolyl, pyrrolyl, pyridyl, indolyl and the like; or when
individual aromatic rings possess adjacent substituents, these substituents
may be joined to form a ring such as a methylenedioxy or ethylenedioxy

group, and the like, including lactones and lactams;

[00064] Rg and Rg are each independently selected from the group consisting
of
H: optionally substituted C4-Cy linear or branched alkyl; optionally substituted
C»-Cop linear or branched alkenyl; optionally substituted Cg-C10 aryl or
heteroaryl; COOR where R is H, optionally substituted C4-Czq alkyl, optionally
substituted C2-C20 alkenyl or optionally substituted Ce-C10 aryl, sodium,
potassium or other pharmaceutically acceptable counter-ion such as calcium,

magnesium, ammonium, tromethamine and the like; CONR'R", where R' and
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RRRRA RS RRR2- (XI) XR7 RlI1 RBR4 - .1 -RSR6 RI2 6 B RI0 R8 R1\\
RO 8211 R _i (X111) 3R i RBR7 X.Z RI1R2 * 112 RERIOYY

[ 00062] wwerogiossidhe stereocenters nmarked with an asteri skPCT)USoHS1BE R- oOr
S-; the bond represented by a dashed |line plus a solid line may be a

doubl e bondaoareandépmd@mqmcblk@qd opiﬂenamwwkimmated£1aogbcmlwleoblmrthllvt may be
in the E or configuration, and wh t ebodlsasmg’kﬁ bond the

resul ting §tl@§ M%{Je@o@ﬁgﬁnyh&@élomuy subsjituted Guhng HAFIKERT and 24 wo
031 048108 FCT/U0R 81501cr Q58S E2.0 Ky Bt nolfoglF, i@ ecch

[ ndependentﬁ y °gE rou optionally
substi t ut e®-Gt-4Rgridyil e aheos Nm’ﬁhoémdsamﬂsw cyoilclmduetygsuafha@mmplkqﬂneor

opt 1 onal | y ARTEINE RS ERSTl 8 7O AP BIEATon AP TSR AP A () noar
or branchedyg! Ky EHL, alkyldn¥hBistalklbmifb), eptibaRHahing BPeyélicrfho;
OH; C4-Cyo alkoxy; C4-Cz9 alkanoyl; C1-Cyo acyloxy; halo; C4-Cao
alkylcarboxylamino; cyano; nitro; SO,NR™R™ where R" and R"" are
independently H, C4-Cy alkyl or aryl; SO2R™ where R" is H, C1-Cy alkyl or
aryl; SO3R" where R"™ is H, C4-Cy alkyl or aryl; and tetrazolyl; wherein Rg and
Rg together may be joined to form a C4-Cs heterocyclic ring, including lactone

or lactam;

[00065] R10 and Ry4 are each independently selected from the group consisting

of
H; optionally substituted C4-C linear or branched alkyl; optionally substituted
C,-Cy linear or branched alkenyl; optionally substituted Cs-C1g aryl or
heteroaryl; COOR where R is H, optionally substituted C4-Cy alkyl, optionally
substituted Co-Cyg alkenyl or optionally substituted Cs-C1o aryl, sodium,
potassium or other pharmaceutically acceptable counter-ion such as calcium,
magnesium, ammonium, tromethamine and the like; CONR'R", where R’ and
R" are independently H, optionally substituted C1-Cy alkyl, optionally
substituted C.-Cop alkenyl or optionally substituted Ce-C1o aryl or where NR'R"
represents a cyclic moiety such as morpholine, piperidine, piperazine and the
like; NH2; C4-Coo alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino;
OH; C4-Cyg alkoxy; C4-Czg alkanoyl; C1-Cop acyloxy; halo; C4-Czo
alkylcarboxylamino; cyano; nitro; SO,NR™R™ where R" and R™ are
independently H, C4-Cy alkyl or aryl; SO,R™ where R™ is H, C4-C2 alkyl or
aryl; SO3R™ where R" is H, C1-Cy alkyl or aryl; and tetrazolyl; wherein R
and Rq1 together may be joined to form a C4-Cs heterocyclic ring, including

lactone or lactam;

[00066] R12, Ry3, Ris, Rig and Ryp are each independently selected from the

group consisting of
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Cl1-C20 al kyl, optionally substituted C2-C20 al kenyl or optionally

substituted C6-Cl0 aryl, sodium potassium or other pharmaceutically

accept ablwo osousiber - i on such as cal ci um magnesi um amMmDNIPAWUSDY/8818E ham ne

and the | Q_V]_e; CONR R'. where Rand R' are independently H optionally

subst i t ut ed CARIRIYSIPBtituRA Cortab lipeaorshranabed aty/); cptioabkesybstitited

optionally b LAt = | QL. e NR.R. represents a cyclic

noi ety suc hcgggé%%%kﬁﬁr%ﬁ?%q)sgréﬁgi ﬁé’tﬂ%ﬁ@eﬁuﬁ) F'ﬁéeﬁ’g- W@rYIiQfe; optionally

subst i t ut echetiroasyl; @RiQRaltgre; R M-BptidakilE0bslituyd R, s, _ah&y%?ti@é@bnm :
e -

cycl oal kyl am, n r, cyclic amno; OH, optionally substitut al koxy
i ncl udi ng S[L\bﬁﬁ‘i‘@%‘i’ 9%6?%@&@%@ Pﬁtéona”n(é,ub@mut@%aa%mlssq‘:diunp,d Cl- C20

al kanoyl ; d I | ; ,Lg& ) l.o. optionall
substitute Cl-ég:u2r_}g drﬁﬁ%@@é%ﬁ’g%‘o; 5@%@?%“{‘@3@%@5 Sﬁaic'%ﬁere R
and R ... dRagnesidepamdesnilm, fonethadtheabhy thelikaerCONFRERRRherttrerm R i S
H C1-C20 alkyl . or aryl: R'. ere R' is H _ C1-C20 al kyl or aryl; and
C4- C8 het e(r?ﬁoc 8|'B§epﬂ%qﬂt%{j%%ﬁff°§\§ﬂ¥§Pl?stifH#ea’afz‘Upyo alkylyopgppally pyri dyl ,

i ndol yl angubsi@tutedke;- m@m b Rk AH : C A S ,acent
substituents, these glg%gtal tpen?rsaﬁ‘r%ﬁfqgghjbg{'@e FS C?Br%ﬁf'é’?&‘ﬁ?ggi\ll%% as a
met hyl enedi"@Xpsentsa Ryclisnagietx puclyas uprphaling, péridire, pipetaztiednd ged ones
and | act angi..[R0p64 n are each i pendently selected fromthe

gr oup congﬁg?’i‘% %g%%lkgﬁogipﬁ%lqllvl%g& ﬁé&f@@r@)ﬂ-%ﬁetﬂw: ¥P2Bi"anched
al kyl ; opt whesd R SHST{-Ogf alkyl 62argRndrbR8 . al kenyl ;
optionally subst.ituted CGU?SClloyar I&Er het g’ﬁ%ﬁ@?&@%@mﬂe Ris H,

opt i onal | y PHGHREINPeARRNVES M %['l‘ivp?raﬁmfmab@hWnethybst i tuted C2-C20 al kenyl
or optionally substituted C6-Cl10 aryl, sodium potassium or other

pharmaceutically acceptabl e counter-ion such as cal cium rmagnesi um

ammon{WB67] r oreRiaanct & amytieeabidnt; orGNRIM' R MB§6BeRAM) be2qn WO 03/ 048108
PCT/ Uggﬁé %’50 ﬁ ‘%ilﬁ 'ndeﬁﬁind,ently H, al koxy, optional’ly substituted
Cl- C2 ’93?3 Subsiitug ?ﬁ?mg St NGy PERfe@R Y rah@lney pipasisine miparazine,
subst aht/NemelRRy] plgbraige 0al kyl or cycl oal kenyl or optionally substituted
C6-C10 aryl or heteroaryl, preferably 2-, 3- or 4-pyridyl or where NR R
represents a cyclic noiety such as norpholine, piperidine,

hydr 0[@6?1‘6@?” di R% isisréiléic%glfr%’m H"inepgego%;z)ic%le"n’sisrtriﬁtg%l piperazine and the
H; optionally substituted C4-Cy linear or branched alkyl including chloroalkyl
and fluoroalkyl; optionally substituted C»-Cyq linear or branched alkenyl;
optionally substituted Cs-C+o aryl or heteroaryl; COOR where R is H,
optionally substituted C4-Cx alkyl, optionally substituted CQ-CQ(‘) alkenyl or
optionally substituted Cs-C+ aryl, sodium, potassium or other
pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine and the like; CONR'R", where R' and R" are
independently H, optionally substituted C4-Caq alkyl, optionally substituted Co-
Coo alkenyl or optionally substituted Cs-C+o aryl or where NR'R" represents a

cyclic moiety such as morpholine, piperidine, piperazine and the like: cyano;
and tetrazolyl;

[00069] R1s, R1s, and Ry7 are each independently selected from the group
consisting of

H; optionally substituted C4-Cyg linear or branched alky! including chloroalky!

and fluoroalkyl; optionally substituted C,-Cx linear or branched alkenyl;
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i ke; NH2; Cl-C20 al kyl am no, bis(al kyl am no), cycl oal kyl am no or cyclic
am no; OH, Cl-C20 al koxy; Cl-C20 al kanoyl; Cl1-C20 acyl oxy; hal o; Cl-C20
al kyl car bwoyBamin®; cyano; nitro; SO2NR''R'" where R .. amdTRIS02/381&0 e

i ndependently H, Cl1-C20 al kyl or aryl; SO2R'' where R''" is H, Cl-C20 al kyl

or aryl; Sﬁiﬁnally\b@ﬂmltdﬁ‘ed CsChh a@loﬁﬁ@t@béﬂ)ﬁl (I(DOW whereaﬁdsu-et razol yl ;
wher ei n R8 and I(a)}%et her may be joined to for % %eterocycl e
ring, incl lﬂﬂtk"?@a“h&' duteg,C1- Qeq ﬁlﬂf'b/ poeBally %t'%@d 1Car Rk er

I ndependent _ optionally

substi t ut edd%f%%ggg ?%g%ﬂ?ager:s E h;bg)aﬁﬁﬁy‘)&raggtqlmoﬁg?ﬁyrsubst Ituted C2-C20
| i near or lptemiaedutiddigradceptaiie ooahﬂey—ltsmbmh asiteltiu®s igbgnasiym,or

het eroaryl; COOR. wher e i s H optlo ted cl

opti onal 1 y aN8E9SIYN, {fIyetsangsg ah %‘ﬁgieof’ojg%%o guﬁ@é:%{)uﬂ'@d CB- C10
aryl, sodi yfye IZ'H”Brﬁ’lanW%bé’thafé&PGP%# SRYI bpﬁéﬁw amémeu er - i on
such as cal ci upm nesium anmoni um tronet ham ne and 't i ke; éO\I

where R arCho diers or ppiiemadiydadpstifuter C@rﬁ1o(ﬂﬁwldrwmm§ﬂ|RRi'tr@m€e§:E—r@e al kyI
t | bsti.tut ed C2- C20 ,al kenyl t .| it ut - C10

aryl Cor wheeliagadety'SEp ABoDRtRNgy inetting: blrsPatint A8 SIS

pi peridi ne C;ala%nammbe bwqdlkwamnb) @cloum%xarﬁ}ho@(byalwhﬁﬁ@ NOH; C4-Cao

bi s(al kyl am no),” cycl oal Kyl am no or "cyclic anino; - C20 al koxy;

Cl- C20 aI kaaingy, CaiCaztkanoyl dxyCahasdoxychaty - Gtm@lkzlaamylemmﬁo cyano;

nl t rO m lll mw B 1 al kyl
or aryl; ggﬁnp %@hg@@ iR Hrﬁ%% Ro8"g| aréﬂ%%% ﬂ%ﬂ@%‘@ & et is
H, Cl-C20 ariat); SO.R"YWheH"tisH;, @O&éﬁlalkyl/rwraeyl;rlSB},R'" vaimereRR'T ig blg€t1her may
be joined to forma C4-C8 heterocyclic ring, including |actone or |actam
[00066] R1Lzorikyl orasyl; andtelfaZohd0 are each i ndependent|y sel ected fromthe
group consisting of 26 WD 03/048108 PCT/ US02/ 38150 H; optionally
substituted C1-C20 linear or branched al kyl; optionally substituted C2-C20

| i nearf00070) anched iaﬂépﬂydlentlymdlmtebllfgomdihfsgictuptcmilsmmlof aryl or
het er oaryl r Al onal I ,,s,ubst ptionally
subst it ut e@%ghé opPY&H y r@%bf’ﬁ gt 8&1?%%%&1%‘b§¥b{tegsodi um
C1-Cqo alkyl, optlonally substituted Cz-Czo alkenyl, optionally substituted C;-
C20 acyl, optionally substituted C4-Cyo acyloxy and optionally substituted C-

Cyo alkoxycarbonyl;
[00071] Y is independently O, S or NH;

[00072] Z is OR, where R; is selected from the group consisting of
H; optionally substituted C1-Cog linear or branched alkyl including chloroalkyl
or fluoroalkyl and the like; optionally substituted C,-Cog linear or branched
alkenyl; optionally substituted Cs-C1g aryl or heteroaryl; optionally substituted
Ce-C20 aroy! or heteroaroyl; optionally substituted C1-C2o alkanoyl; and SO2R™
where R" is H, C1-Czo alkyl or aryl;

or

[00073] Z is NRyR¢ where R, and R, are independently selected from the group

consisting of
H; optionally substituted C41-Cyq linear or branched alkyl including chloroalkyl

or fluoroalkyl and the like; optionally substituted C2-Czo linear or branched
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pot assi um or ot her pharmaceutically acceptable counter-ion such as cal ci um
magnesi um anmoni um tronetham ne and the |like; CONR R', where R and R
are i ndepwodesn#digs H, optionally substituted Cl-C20 al kyl, Poptusonadiby
substituted C2-C20 al kenyl or optionally substituted C6-Cl0 aryl or where

NR R _repraalkgmlsopticm)aﬂyiwbsﬁim%d@?{mla wyid mg‘&mgzdgm;s%(}@bﬁghﬁer@ i?;z 0 I
pi perazine and the i ke: - anoyl ; - a m do; - ar oy
or heteroar fqna@bﬁﬁk’sgt%fg&é'%ﬂ aﬁqyg Or‘??%ﬁi‘“t‘iﬂb%itltwﬁd é’gaﬁ'ﬁ?“ﬁ%f

nmor phol i no Ry i ' 'ngﬁﬁg% I 2 AN

pi per adi nog?t}onyl ir,regt%tﬁs?rﬂm?dogblg§ anl’Z an Il?y{??rﬁﬁgy eéd ggglegﬂta,roycl)rormz and R13
t oget her ndyetewaiayl; optionailyl substitubed Gl e dlkana;cand 80eR iwhgre R 'éiseidabl y
nmor phol i ne, ~piperj di ne, piperazine an t hyl piperi.dine, [[00068] R14
o Ber ect el TramAIdHL S ARG B Ry 260 e 0sies Bry Bo dbef 1o fRTtaC - 20
l'inear or by.anpbeberddYihgisteh i dMridiRe OmefdHoline, él&_riﬁldé‘?Fﬁi,ﬂrﬁihfe_a%t i onal 'y
substituted C2-C20 |linear or branched al kenyl; optionally substituted

C6- C10 ar yltherlikeet eroaryl; COOR where Ris H, optionally substituted

Cl- C20 al ky, optionally substituted C2-C20 al kenyl or optionally
substituted C6-Cl0 aryl, sodium potassiumor other pharmaceutically
accept abl e counter-ion such as cal cium nagnesium ammoni um tronmetham ne

and the like; CONR R, where Rand R' are independently H, optionally

subst i 0QPE c1- @5 GRRERr WhetedRalReaRA Fs Bre aaeh indepeadenty selagiedor

option |t £B8-C10 aryl or where NR R' represents a cyclic

noi etyﬂjgh?:/w%;@%%répﬁqgﬁnn ,Oq;pi peridine, piperazine and the |ike; cyano; and
tetrazol yl ;H] oftix6@ily BUbstitidd Cadl, Miarorcbaached madiegp taileling ghisedatiegled from

br anched. al RyLororRkuER LSRG BRI SR Titee Lo wo)1neas gt PGS
substi t ut edyie2mfF2Eddif fsu%étitgfﬁ‘eg@l %bgf%@ﬁgt%rr%)ép)ﬁ%@%@%%?éﬁ s H,

PCT/ US02/ 38150 ~ optionally substitute het er oar
wher e R i s ofjtionafly subslituiedsGb€s allkye @ptonaiosebKipiiteddpt Caralkényylsubst i t ut ed

G2, G20l ketlndly sIPHRR G RBA A48, SPiRA Ry o im, PoLzostum or
pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine and the like; NH,; C1-Cyg alkylamino,
bis(alkylamino); cycloalkylamino or cyclic amino; OH; optionally substituted
C1-Cy alkoxy including trifluoromethoxy and the like; optionally substituted C;-
C2o alkanoyl; optionally substituted C4-Czo acyloxy; optionally substituted Ce-
Cao aroyl or heteroaroyl; halo; cyano; nitro; optionally substituted C4-C2g
alkylcarboxylamino; SO,NR"R"" where R™ and R are independently H, C;-
C2o alkyl or aryl; SO.R"™ where R" is H, C4-Cyg alkyl or arYI; and SO3;R™ where
R" is H, C1-Cy alkyl or aryl; and wherein R4 and R, together may be joined to
form a 3-6 membered ring such as aziridine, morpholine, piperidine,
piperazine and the like; and the resulting stereocenter may have the R- or S-
configuration; or

the grouping —C (=Y)Z may represent hydrogen or Ry, or may be absent.

[00075] Q is OR, where R; is selected from the group consisting of
H; optionally substituted C4-Cyq linear or branched alkyl including chloroalkyl
or fluoroalkyl and the like; optionally substituted C,-C2q linear or branched

alkenyl; optionally substituted Cs-C1g aryl or heteroaryl; optionally substituted
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ammoni um tronmetham ne and the like; CONR R', where Rand R' are

I ndependently H, optionally substituted Cl-C20 al kyl, optionally

substi t utwo 002481820 al kenyl or optionally substituted C6- @CO/mOYB8160 where
NR R' represents a cyclic noiety such as norpholine, piperidine,

pi per azi ne &adban AEOYIiok dietetsaroyt;loptionalinkklystitviedoC-Mis Glkakplia and $OQ.R™

cycl oal kyl amj by |4 c~am pg; O Cl-C20 al koxy; Cl-C20 al kanoyl ;

Cl- C20 acy?g’hg,?e a|'§&&:%§balgﬁ%§f|%r boxyl am no; cyano; nitro; SO2NR''R "'
where R'' apd R'" are independently H Cl1-C20 alkyl or aryl; SO2R'' where
R'*" is H Cl-C20 al kyl or aryl; SBR'' where R'' is H, Cl- C20 al kyl or
aryl; and tetrazolyl; [00070] X is independently selected fromthe group

opt: ortITeE s; Qe N Red e R i ndshiarioBnll el BimdbSaserr
al kenytonsigiingasfal | y substituted Cl- C20 acyl, optionally substituted Cl-C20

acyl oxy and pgt i,onz?ll |y substituted Cl- C20 al koxycar bonyl ; [00071& Yis
i ndependent Hyoptiongily suksiituter 675320 Jinear eibransbed afiyl inclugding ehlssodlkdm t he

I St ; ' I ' - 1 [ anched
ooyt oo oyt andfhid A oliofaR S et O G e SR brtionRlTy
substi t ut e;jalmn):l]zﬁpﬂichnwlalrswstimt@mce@l I 0 a&]lk)e_rhuelterogml;i% @pt&iczdoa)ny%ublsﬂitmea ed
Co6- C10 o] eteroaryl: optiona stitut )- aroyl or
het er oa?wI (,:3'@& ?%Lﬁgglﬁyyq&ygqullgﬁry& %@%d"hﬁ@%ﬁﬁ IOPt'8H6||)S@ﬂ¥?¥"tUte@\her e R"
is H Cl-C29,- IReNRRR i are
: adependeﬁtzlgilggéé?ﬂgxgggﬁ ??‘%'3%’ %%Stg@gg@%énésl?est | ng%gmﬁéﬁyoﬁ’?sg‘lﬁieﬁ$ &
subst i t ut edC@rRoptibnaly suhstituted dhveComrkyl or heterdiray; optianallgl kyl  or

fl uor oal kyl ike; tional suhst,ituted. C2- | i near or  branched
6 0 o5 bR o5 aiRidy %ﬂ“Léf?;’/P; Vgsre afﬁ%’ G A GBSO 1o aryl
or het er oarafld whEKgli RsicPRZ fodeiherahby 883bihd 38R bl 8némhbrRll MdY!
optional |y substituted C2-C20 al kenyl or " optionally substituted -C10
aryl; opti ot 38 azifdine: masahelmecameasidig, pineragiveanshiheylike; opti onal | y
substi tut ed,/Cl- C20 al kanoyl; and SQ2R'" where R.. is H  Cl-C20 al kyl or
aryl; and erein Rb and R, together may be joined to forma

[00077] Q is SRq, SORq or SO;Ry where Ry is selected from the group
consisting of
H; optionally substituted C4-Cx linear or branched alkyl including chloroalkyl
or floroalkyl and the like; optionally substituted C,-Cxq linear or branched
alkenyl; optionally substituted C4-Cyg acyl; optionally substituted C4-Cyq
alkoxycarbonyl; C»-Cz alkoxy; optionally substituted Cs-C+o aryl or heteroaryl;

’

and optionally substituted Cs-C+o aroyl or heteroaroyl.

[00078] Group A is optionally substituted C,-Cag linear or branched
alkenyl; optionally substituted Cg-Cyo aryl linear or branched alkylaryl, linear
or branched alkenylaryl; optionally substituted heteroaryls like pyridine,
indole, morpholine, piperidine, piperazine, tetrazoly and the like; COR where
R is optionally substituted C+-Cy linear or branched alkyl; optionally
substituted C2-Cyo linear or branched alkenyl; optionally substituted Cg-Co
aryl linear or branched alkylaryl, linear or branched alkenylaryl; optionally
substituted heteroaryls like pyridine, indole, morpholine, piperidine,
piperazine, tetrazolyl and the like;
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3-6 nenbered ring such as aziridine, norpholine, piperidine, piperazine and
the like; or [00074] Z is CRdReRf where Rd, Re and Rf are each

i ndependew0Olog/ogsabect ed fromthe group consisting of H opCirarsat/siso
substituted Cl1-C20 linear or branched al kyl including chloroal kyl or
fluoroal kyl and the like; optionally substituted C2-C20 |inear or branched

al kenyl ; optionally substituted C6-Cl10 aryl or heteroaryl; COOR where R is
H, oﬁﬁ |1y SonesipiB ist @, E1-Cr@lkpry SOHpwherRinay bsdt of livedf c2- c20

al ken honal ubstituted C6-Cl10 aryl, sodium potassium or other
phar nékgg%’?%%%% a@&é%ygbl e counter-ion such as cal cium magnesi um

ammoni um tronet ham ne and the |ike; NH2; Cl-C20 al kyl am no,

bi s(al kyl am no); cycloal kyl am no or cyclic am np; OH aptionally

subst i[QdCQ%Q] C1-@rypdiigrhrasenia; %PY?'MIH}QOWEFH&WHEH, the IiKke;

opti ok i 7 idiADE bRRAAZiMyIStHiSE A 8 C1- C20
acyl O@A'%pﬁ@?gﬂ’{'ﬁhﬁ%ﬁ’f't'&t%g?}%@r@%”%{ﬁg'ﬂo or He)[/éro'aéoyrjlry;‘I hal o; cyano;
ni tr othefike.onal |y substituted CL-C20 al kyl car boxyl am no; SO2NR'' R'" where
R'* and R'" are independently H, Cl- C20 al kyl or aryl; SO2R'' where R'' is
H, Cl1-C20 al kyl or aryl; and SOBR'' where R'' is H Cl-C20 al kyl or aryl;

and 6811 Rd bR onMSRInR arBRsehg fbPiré&thd Qiabbfisard dthér menbered ring
such as aziridi ne, norpholine, piperidine, plperazine and the |ike; and

t he r eindasesdinkedte dweifin eesistaycaasiech ae caronary grteaodisegse andon; or the

i _C (=Y)Z : h ; . t. 00075
& {'s" eRAPRFEA oAU L iseree al pieaipt RSt G PR Be R SEL1  onal 'y
subst iiifidneishatdry ASeddelarch Cfs iflamengensdmitidescdrditalagenl vasoalaky!  or
fluoroal kyl and the like; optionally substituted C2-C20 |inear or branched

al kenyliseasgsi whigh gresaayised by & exantle, eytgkings op dideiciie enzymgsi onal | y
bst i 481Q8 het | ;
opt: ofdEh STt di T BOB B, TEs ke shipiortasd NOST . "2 CLTY oo

al kyl apd/@rQOX-2r The@oajunQsi sre MRdRusefabfor tidlating dr Rreventiagi ndependent |y
lected fromth .
S€l el fer distases madiatbd by cytokines, PDE4, PDE3, p44/42 MAP kinase,

iINOS and/or COX-2, such as cancer.

[00082] As indicated above, the compounds of the invention include
bonds, designated in Formulas | - XIiI with a dashed line plus a solid line, that
may be either a double bond or a single bond. When such a bond is a double
bond, it may have either the E or Z configuration. On the other hand, when
such a bond is a single bond, the resulting stereocenters may be in the R-
and/or S- configurations. Likewise, compounds of the invention with other
stereocenters, designated in Formulas | - XIIl with an asterisk, may be R-
and/or S- stereoisomers. The invention contemplates racemic mixtures of
such stereoisomers as well as the individual, separated stereoisomers. The
individual stereoisomers may be obtained by the use of an optically active
resolving agent. Alternatively, a desired enantiomer may be obtained by
stereospecific synthesis using an optically pure starting material of known

configuration.

[00083] Generally, R- or S- refers to the configuration of the

stereoisomers. The determination of whether the configuration is R- (rectus)
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consisting of H optionally substituted C1-C20 |inear or branched al kyl

I ncl udi ng chl oroal kyl or fluoroal kyl and the |ike; optionally substituted
C2- C20 | iweaws/oer10br anched al kenyl; optionally substitutedCCarsCLssisryl or
het eroaryl; optionally substituted C3-Cl0 cycl oal kyl or cycl oal kenyl ;
600741 w&«slrﬁﬂie'r)sscb[aisiedrmi ﬂhp (riciibyt bitulnbwtorr@hﬂ@ﬁombbyhd. Spilaohyal | y

substituted C2-C20 al ken opt,ional ly substitute - .Cl0 aryl;
Pt T orel 52 TR SRREDUNE B SCTRING CORIRSHES WL GIRIRBONGS Subst i t ut ed
Cl- Czoaﬁ’d ffAB hth@ﬂ@te?@ﬁl%tlod"f@%ra@egon th% dﬁor@oﬂ%@ SbkYbn %%cl‘f‘r yl; and

et her to

wherein n Rc to may be joine orma 3-6 ne eredrlng such
as azmartion@farﬂm{bﬂﬂ)boné pi peri di ne, piperazine and the like; or [00077]
Qis SRg, SORg or SO2Rg where Rg is selected fromthe group consisting of
H, optionally substituted Cl1-C20 |inear or branched al kyl including

chl or oploggl] or Thé’fcﬂ@k/\hr)@ caﬁ@ohh@s hi&Bspreséntafnad by tHelbekdriad ed C2- C20
| i near or branched al % optionally subst ituted C1-C20 acyl; optionally

substlmmléwl'(dﬁmrd@gl@ mubbhyl ; C2- C20 al koxy; optionally substi t ut ed

0. C0gBHb °f oSSBT on IR BRBH Yo RBE e S S5 7T 0,
brancrﬁﬁbno&}/]cpngﬂ\w} -apiyilioeid bneﬂ'\,w)égﬂdrlﬂpd C6-C20 aryl, linear or branched
I near or_branched al ken optlonally substituted

al kyl a aré0

het er dﬁ‘??@] | i ke>-p3spridinmethoxyriwsyb-2- PXPS-UigigRPRYie, pi per azi ne,
tetraz ere RIS optionally substituted Cl-C20

| i near” or nggﬁﬁ%@ycﬂ éF'&IyF op@’onal |y substituted C2-C20 linear or branched
al kenyflo008p} i onas- K3'5sﬁ)mthblayp&rén%-2%[4 (58 gthO)dybaMnytamlbo«’;Bn@kmd al kyl aryl,

| i near or 5) gnche yl arP/ I‘B ubstituted heteroaryls |ike
pyridiH’pry ® SF‘BXV C%ﬁ"g VNS perazine, tetrazolyl and the

SCoR WePeR oy bt H<€?E’"?§2'§$§"%* & ;%@ﬁ*"%%lc?@c@%zﬁﬁengf@o%b%;';‘LE"iéé
repr es}d‘rﬂnsll}a?» (ibﬁﬂlm@@xy@henwg-amwlc iacutm&}h;‘rl@ﬂer (9:ndol yl, tetrazolyl,
hm dazﬁ'o&e] ror pgl?é],gl-Dinji)eitHSHp enw) -2- {% BF( 5)'(3 urelcpoprgpﬁflyl or
phenoxy]-phenyl}-propionic acid (10);
[00090] 3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-ox0-3-ureidopropenyl)-
phenoxy]-phenyl}-acrylic acid (11);
[00091] 3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-0x0-3-ureidopropyl)-
phenoxy]-phenyl}-acrylic acid ethyl ester (12);
[00092] 3-(3,5-Dimethoxyphenyl)-N, N-dimethyl-2-{4-[4-(3-0x0-3-
ureidopropyl)-phenoxyl-phenyl}-acrylamide (13);
[00093] 2-(4-{4-[3-(3-Cyclohexylureido)-3-oxopropyl]-phenoxy}-phenyl)-
3-(3,5-dimethoxyphenyl)-acrylic acid (14).
[00094] The following are preferred compounds according to Formula Il:
[3-(4—Phenoxyphenyl)-propionyl]-urea (15);
[00095] {3-[4-(4-Methoxyphenoxy)-phenyl]-acryloyl}-urea (16).
[00096] The following are preferred compounds according to Formula 111
2-{4-[4-(3-Acetylureidomethyl)-phenoxy]-phenyl}-3-(3,5-dimethoxyphenyl)-acrylic
acid methyl ester (17);
[00097] 2-{4-[4-(3-Acetylthioureidomethyl)-phenoxy]-phenyl}-3-(3,5-
dimethoxyphenyl)-acrylic acid (18).

32



the I'ike. [00081] These conpounds are useful for treating diabetes and
other diseases linked to insulin resistance, such as coronary artery
di sease awo o3pestppheral vascul ar di sease, and al so for tr@awiusg2/ssso

inhibiting inflammation or inflanmatory di seases such as inflamuatory

hriL : . T
e O0098F 01 TS FUBAG MAS bftBired CoRfiti RS dtebRInGIG Feptarfiey. | 2l
PDE4, 1-Hdebyl-Pppd(Mdelixyphensey)-bel]-ard/(24); COX- 2. The conpounds are al so

ful f t t th dj lated b t oki ,
‘5324“[0,9@%51 pa4hadT it B dsdieth iy bty Sh SIS oRdash a5 cancer . [ 00082
de5| gﬁi g@fnabﬂal’{é’ qllbmnﬁa@m&gxréferﬁé&?cdrﬁy&lﬁd%r it Hﬂﬁ-mfi@@rﬁtﬁé’so

Forrmul as | th a dashed line plus a solid | |ne t hat
oquelrlms' a doubl e bond or a single bond. When such a bond is a double

b d h h f d, wh
cucn' WOpARA <"t BOmic bRl bRY- bttt PErdlBloIAn o
d/ ’ ds of th h h
‘;‘t”erZ%%f”n?*"‘?%bﬁ*é‘é%’”’c‘at‘i'}ﬁ"ﬂ? bl as |- X111 wi th an aster sk, my b R

S,
and/ of009102] er eB-l{é Sarpamayistby)-Pbenexyitriasybt &63, 56(5@@'@9%??0)/'%‘5 of
such o] as the individual, separated stereoisoners. The
i ndi vi dgéf Qm%@bﬁy be obt ai ned by the use of an optically active
resol [Goud 03 ent 3- (4\1{442-@3@ Rehgthoxygleshylpd-dimatityl carbamogiving]-pieraixypd by

stereospeciftic synthesis using an optically pure starting material of known
conf i Boenyl)- @rpplqm@)@e@]ett%lr@%tar (3. R- or S refers to the configuration of

RO N e S S e U Rt A
pri grm/]droaybémmi\rﬁlder@@ n a conmpound. Simlarl yE:I E- o(r:I \%/n confi gﬁrat ion is
dot er (UMY | -BasRimahom eR e arSeRbeavaF B hetnlgBideor o

doubl @%ond [ 00084] The foll owi ng conpounds are representative of the
preferr mpounds according to Formula I:
[000106] [3 (4-{4-[2-(3,5-Dimethoxyphenyl)-1- (plperldlne-1 -carbonyl)-vinyl]-

phenoxy}-phenyl)-propionyl]-urea (51);

[000107] 2-{4-[4-(3-Acetylamino-3-oxopropyl)-phenoxy]-phenyi}-3-(4-

fluorophenyl)-N,N-dimethylacrylamide (56);

[000108] 2-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenoxy}-
benzyl)-malonic acid (58);

[000109] 2-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenoxy}-
benzyl)-malonamide (59);

[000110] 3-(3,5-Dimethoxyphenyl)-N,N-dimethyi-2-[4-(pyridin-2-yloxy)-phenyl]-
acrylamide (66);

[000111] N-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoyl-vinyi]-phenyl}-
benzamide (67) ;

[000112]  2-{4-[4-(1-Dimethylcarbamoyl-2-pyridin-3-yl-vinyl)-phenoxy]-benzyl}-
malonamide (71);

[000113] 3-{4-[4-(2-Benzo[1,3]dioxol-5-yl-1-dimethylcarbamoyl-vinyl)-phenoxyl-
phenyl}-propionic acid ethyl ester (69);

[000114] 3-Benzo[1,3]dioxol-5-yl-2-{4-[4-(2-carbamoylethyl)-phenoxyl-phenyl}-
N,N-dimethyl-acrylamide (72);
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[ 00085] 3- (3, 5-D met hoxyphenyl)-2-{4-[4-(3-0xo0-3-ureidopropyl)-
phenoxy] - phenyl }-acrylic acid nmethyl ester (1); [00086]

3- (3, 5- Diwetohossiphenyl ) - 2- { 4- [ 4- ( 3- oxo- 3-ur ei dopropyl )-  PCT/US02/38150
phenoxy] - phenyl }-acrylic acid (6); [00087]

S L B el Sl e B D O
Py oy ) 23r3| ?ﬁoaﬁrﬁpy') D (o). 100089
B (3 TBOBTART hox pmerlawod ararore paetbuisdiinan s Bpyiar ahtciaetid °°°°°)

phenoEy(%g %yl} propionic acid (10) [ 00090]
met henyl ) - 2-{4-[ 4- (3- oxo- 3-urei doprope nyl)-

phend@9p4 pRENYI 2}—(3;& I;Dlmeihaxy@e(nyl]))z {4-06¢3-ethoxycarbonylamino-3-oxo-

3- (3, 5- D net hox d
ohenoRIPBRERSIOABTeTYE 25l a6t et el &) " Conody

3-(3, 0@'1'78? hox {lﬁ[Bl{?) 5JE|He€Hd%§'bh)éh Ié’-“l{-dﬂrié’ch%d&a -vmyl] phenoxy}-
ur ei dopr opyl ) - phenoxy] - phenyl acrxl am de (13

2-(4- p&n{zg @3‘@Uimmaihﬁle§ r-(29%xopr opy! ] - phenoxy} phenyl ) -
or o1 dPPRATE] o ARA A RC ARV i) Pyt RS- SRR

Eg ijﬁwlveﬁﬁ aarg]yllémwezg(an nyl} urea (15) [ 00095] o

0X enox en I
are d0804RPEd c T%ﬁ(ﬁ:ﬁﬂge@géﬂ?%%/@aﬁ %ﬁ{hyﬁr%e{?‘r[& Zm?zP i‘ 4]syl/ﬁggtylou ow ng
;rg![ ﬁ;&éégfd@])?@%m%%gﬁg%y%%&@e @DSL i met hoxyphenyl)-acrylic acid
gl Ergt[ﬁ%agarﬁet 8 (41{43|[% & id H}d»yphggy%y%p;/ 048??)}81 CI?;CE)' leﬁg())-\znlngg-lw 00098
The f@ﬁ?éﬂk‘ﬁgg%‘%’éy épéqr}ygd‘r%k%g%mds according to Formula IV [ ]
1- Acqgioy ?2i4 (8- {gf[hggzwﬁﬁﬂaﬁm’d-shﬁwbbylﬁaﬁénéﬁﬂ) eh9@

Acet 4= (3,4 t hoxyphenoxy) - benzy urea (25 [0810100] The
f ol | ofiunprhenyheN N-dira¢tbylastylamidsotd®ds for their ant | Zi nfl anmat ory

ProPeo§3]  3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)- phenoxyl-
phenyl}-N-pyridin-4-ylacrylamide (60);
[000124] N-(4-Chlorophenyl)-3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-0x0-3-
ureidopropyl)-phenoxy]-phenyl}-acrylamide (61);
[000125] 3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-(4-{4-[2-(2-morpholin-4-yl-2-
oxoethylcarbamoyl)-ethyl]-phenoxy}-phenyl)-acrylamide (63);
[000126] 3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-(4-{4-[3-(4-methylpiperazin-1-
yl)-3-oxopropyl]-phenoxy}-phenyl)-acrylamide (64).

[000127] However, it will be appreciated that the invention also contemplates the

provision and use of other compounds according to Formulas | — XIlI.

[000128] The compounds according to the present invention may be combined
with a physiologically acceptable carrier or vehicle to provide a pharmaceutical
composition, such as, lyophilized powder in the form of tablet or capsule with various
fillers and binders. Similarly, the compounds may be coadministered with other

agents. Co-administration shall mean the administration of at least two agents to a
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[ 000101]

3-(3, 5- D net hoxyphenyl ) - N, N-di net hyl - 2- {4-[ 4- ( 3- oxo- 3- ur ei dopr opyl ) -
phenoxy] -wbhenykgiesacr yl am de (13); [000102] PCT/US02/38150
2-{4-[ 4-(2- Car banoyl et hyl ) - phenoxy] - phenyl } - 3- (3, 5- di net hoxyphenyl ) -

N, N- dsBjeByscas Yo provide ﬂ*?elbenémﬁ&lJé?ﬁébtﬁoﬂtﬁe{oh\ﬁkﬁnéﬁoﬁoﬂ)mtdmmFﬁmyI) 1
- di net hyl car banoyl vi nyl ] - phenoxy}- phenyl)-propionic acid et hél' f]est er (37);

L ogomx@mmle{ , the agenissnay hetadripsHened %lmyltanﬂ%h' Y 10F se848HAYIONGT f- phenyl } - 3-

ydro

37 (5. BT Ok The Siacti 9o RESRYs o6 2 compond I e SOMRISIIRCAN DS ).

[ 000 %%ﬂlerﬂ as Gételcted B’é tiose oI mmwmmme aft-anol mewibdi emapitically

-car bon -V|ny phenoxy} - - ' -, . (51):. 1000

2 (4 pater tM]I%?ﬁVr?(S basBpapd oBhemss RUsio e é URed gheny 1 ) -
i

" 5 A 30 S0 o o T DR RS "BiEoRy) -

benzy khd tiad desmecameﬂtapéai)c effécto ]Raﬂ]example in the case of diabetes, insulin

benzyi?s'%ﬂé% gﬁplg@gg%lh od F hen{g%ﬁ %r QérﬁB #o%%r Pn%'imcy ing oBXs&y Rhgnoxy}-

3- (3, x&ﬁ@@ﬁﬁap édd.hbh\la g@ﬁ@{ ha?ﬁésél@tféoﬂﬁr@m&hé'tﬁwb comeisting -

acryl a 66) 000111] Di net hoxyphenyl )-1-di m
et hy| ofiribsidinydr-an imgllin pmme;mp} a slglliﬂmduﬁe@e(sygh)as aqefoexen

ol oneioUop IS bBATE Y, U ige otttk AeFEe %#&%?%l byl ca

I bandyhsuih Ribetageaax uchr&senaﬁbbhrmaeme@agnmae|emdemlewke¢sa er (69); [000114]
3-Benzo[ 1, 3] di oon Cﬁea {4 (2- car banoyl et hyl ) noxy] - phenyl } -
N, N- dithiezelidinegione (sucheay p@pll @enm%m‘ltﬂ@r@@fﬁéhﬂﬁ@g [ 000115]

N, N-Di

e R I e

COWDOlbeda‘flﬁlﬁfe tchefibraten férsbfiblpatel, gemfibrozol and the like) or other PPAR-alpha
agonist, a PPAR-delta agonist, a biguanide (such as metformin), a statin (such as

fluvastatin, lovastatin, pravastatin, simvastatin and the like) or other
hydroxymethylglutaryl (HMG) CoA reductase inhibitor, an alpha-glucosidase inhibitor
(such as acarbose, miglitol, voglibose and the like), a bile acid-binding resin (such as
cholestyramine, celestipol and the like), a high density lipoprotein (HDL)-lowering
agent such as apolipoprotein A-l (apoA1), niacin and the like, probucol and nicotinic
acid. In the case of inflammation, inflammatory diseases, autoimmune disease and
other such cytokine mediated disorders, the additional agent(s) may be selected
from the group consisting of: a nonsteroidal anti-inflammatory drug (NSAID) (such as
diclofenac, diflunisal, ibuprofen, naproxen and the like), a cyclooxygenase-2 inhibitor
(such as celecoxib, rofecoxib and the like), a corticosteroid (such as prednisone,
methylprednisone and the like) or other immunosuppressive agent (such as
methotrexate, leflunomide, cyclophosphamide, azathioprine and the like), a disease-
modifying antirheumatic drug (DMARD) (such as injectable gold, penicilliamine,
hydroxychloroquine, sulfasalazine and the like), a TNF-alpha inhibitor (such as
etanercept, infliximab and the like), other cytokine inhibitor (such as soluble cytokine
receptor, anti-cytokine antibody and the like), other immune modulating agent (such
as cyclosporin, tacrolimus, rapamycin and the like) and a narcotic agent (such as

hydrocodone, morphine, codeine, tramadol and the like). The combination therapy
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properties: [000117]

3-(3, 5- D net hoxyphenyl ) - 2-{4-[ 4- ( 3- et hoxycar bonyl am no- 3- oxo-

propyl ) - pneraxydiephenyl }-acrylic acid nethyl ester (8); [®0UAB8}/38150
(4-{4-[2-(3,5-D net hoxyphenyl)-1-d inethyl car banoyl - vi nyl ] - phenoxy} -
benzyl c;omiammed bydhe imuertiiph insludes (128 pxainp@) adejinistration of the inventive

ﬁ {Nfl dl[{;l%%ﬁ ﬁi@?\gﬂoﬁdﬁgn&%gﬁf%a %@lﬁgFenﬂlha}rmacgﬁtlgal%r'mn&l%? 8r)1< \ég%glyag

3-(3, | i 3-
> é i g%?ri@%tﬁ?g%ﬁna r.\rievﬁtu}wegjgmmoa %m% ﬁg&ﬁoﬁa a(i)gfrﬁ?? ih Befargte

[ 3- (4-B rmac(eytlgal ﬁ’éwmjsépﬁhenyl) 1- ( pi peri di ne- 1- car bonyl ) - vi nyl ] -
phenoxy} - phenyl ) - propi onyl]-urea (51); [000122]

2-{4-[4-(3-Acetyl am no- 3- oxopr opyl ) - phenoxy] - phenyl } - 3- (4-

f I uor qjoieer2b] - N, Ahotheebbyéetwfithamvimtiohts a méBBdZitltreating diabetes and

oxyphenyl) - 2-{4-[ 4- (3- oxo-3-urei dopropyl)- phenoxy] -
phenyl r]e%@ggiﬂ qﬁ/sgsgomp&@mg the %{@p(cﬁ@ﬁml[lgtﬂjmztp a subject suffering from a

N DBBERPHE R ol FRAGEEAA cied g 1 01 ouna o
3-(3, Ezmmmghmx&whemdut)erwwr mmbntu?]mpmc{ﬁ? z?r]aegrlnadggf?’g%m igoﬁll 26]
oS, B RERERiafRTae R Greends o Gotadesinediated RucHnkhese P, 1-
yl)-3- PBER! paYlab-\APNGNAEe, F?N@S’é?:d/%?@@)@@‘ a&tﬁﬁ)lsteflﬂg%x%iﬂ’@&ﬁﬂer It

w | | preci ated that the invention alsag contenplates t provi si on and
use oanﬂQE@f Slmhﬁﬁﬁlﬁwt anwffattivg anourdraial eanpoundkacdording| to(RatagilasThe

dj to th t. ent.ion e
hyei o g ity BidalacaPar P e B GaMpEINS B ShpBeHUEY Sfes Maceut i cal
conposirhbant ofssrllomford &@mgbhhaegc@@m td Fbmhﬂaé PLIAftoheinkP Withra Capsul e
with various fillers and binders. Sinlarl he conpounds may be

coadniRfiaMaceyticalyrprathysiologigali accezp@akdarﬁamesﬁ fo;ttuS@nn $haltieatroentst he
adm ”'c%tnrté’r% ol &’fwe I @séil 53@0 cElts to a 34 WO 03/048108 PCT/ US02/ 38150
g ? rovag 131 ene

subj ect so I'cial effects of the conbination of both
agents. For exarrpl e, the agent s may be adm ni stered sinultaneously or
f ﬁgugghbalg#h ov er| 3 $ 0 thtel |%ent-|rc?neareef fosee(%ttjll f\é)?thdeotsrggtemgr{t oaf1 compound in
diabetes, characterlzed by the presence of elevated blood glucose levels, that is,
hyperglycemic disorders such as diabetes mellitus, including both type 1 and 2
diabetes, as well as other hyperglycemic related disorders such as obesity,
increased cholesterol, hyperlipidemia such as hypertriglyceridemia, kidney related
disorders and the like. The compounds are also useful for the treatment of disorders
linked to insulin resistance and/or hyperinsulinemia, which include, in addition to
diabetes, hyperandrogenic conditions such as polycystic ovary syndrome (Ibanez et
al., J. Clin Endocrinol Metab, 85:3526-30, 2000; Taylor A.E., Obstet Gynecol Clin
North Am, 27:583-95, 2000), coronary artery disease such as atherosclerosis and
vascular restenosis, and peripheral vascular disease. Additionally, the compounds
of the present invention are also useful for the treatment of inflammation and
immunological diseases that include those mediated by signaling pathways linked to
pro-inflammatory cytokines, such as rheumatoid arthritis, ankylosing spondyiitis,
multiple sclerosis, inflammatory bowel disease, psoriasis, and contact and atopic

dermatitis.
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vari ed as selected by those of ordinary skill in the art and may be
enpirically determ ned. Moreover, the conpounds of the present invention
can be uswo oaloggies or in conbination with one or nore addiPCirarsat/3gagent s
depending on the indication and the desired therapeutic effect. For
exanpl B00M31] he Bysteatmetitylitit eseantribat the comsowridsrafehameventisaciret ed

d i | | d h
Sour t 1 afiidersd fhan Bl RERbisrg lieasl sritimntio JB camia rethice B16 i nouli n
or an ppsa!gllica¥emieLn a%a&wni@nﬁéh&ﬁgeﬁoﬁw u“ngé'e%ﬁ Wﬂbﬂ@m |nh

chi or propam de, glinmepiride, glipiZzid tam de an th
|i ke) @rPrevaetthe mlwmﬂ@mfétragof@mn(aéwmywmoeute mslb@nsespmgl i ni de and

t he | h it d
the 11heaiens Bugbbd o MRFIAARR, pE TR R B8R ol telathoe! (PPAR) - gamma
agoni sdiabetes) tHeatempausd lsa@sudu%@fmlhrs@ér@d ifs 1ol ahfo@h@suffﬁe%ft tDrh Re

genti brozol and the | i ku) or other PPAR-al pha agonist, a PPAR-delt

agoni sthe blogyl §lueesgdeyalfese tityraaid iavel yiglyseddatavel aRdion tlmhkef Iavelast atin,

L%?giﬁm‘?ﬁyﬂﬁv@ 3‘% Pﬁﬁﬂ%ﬁg%&@ﬁ@g r{bﬁ%'%ﬁﬁ%?%eaﬁg E)ha gl ucosi dase

i nhi blctampllc(eﬁmb adsociatechwitie claviathd levkls sftbsd parnaeters. ha Jarieg) of @ bile
chol estyram ne, celestipol and the like), a

d
ﬁ.cbh qug nﬁgﬁéﬁﬂéﬁa&(ﬂwtfmm PIRSRE CREPoAGER o sericedoad slugpsprievalsn’ A- |
(apoAl s)uch”ésaﬁ’\bé“st?flg Wlﬂ%r rbl‘&amprﬁéi?gﬁé’( U?%%eﬂ'a%%drﬁ'ér‘fs ‘f‘ﬁé@ '?Juhgg case of

i nfl ammati on nmat ory di sease I mmune di sease an ot such
cyt okimay lbecadxnwnstdredmwslﬂqjemﬂwﬁmlajgtfrmdtiype@yﬁe(ml): disgrdbeusiabesiyed from

th t t d -infl t d NSAI D
(such SReR atmARSlion FRoPRHE, TAlnaTarevanRp ORERCRIIok ha | | ke), A

cycl oguyaeniaeata?, subtulidedls, 65 aRda8e RS € FRWY rd?faﬁ&éi st%@% he like), a

corticosteroid (such as prednlsone nmet hyl pre n|sone i ke) or
ot her ArAfAirass uphe dosage daliered (e thehhest WIH‘éteI¢eS$a¥ﬂ)adepehéfubun dhe deyte

et rRCRReAThE EorfiahdigRETeR Bt dnciatangsotdit 2peut T ol et
hydr oﬂamingrkmhmmen lmailyfv@agﬂmta@ tgpmanydfrbheabolkta) 1 t@aEbEt@d)pha i nhi bi tor

(such as t aner , Infliximab and the ik ot her cytokine inhibitor

(such BY/kgdIipeR egﬂvm'smt Q’%’?%B%ﬁ'm'Eﬁttypftﬁyft?‘)cﬁdrﬂ'@lséﬁﬂtlpbcﬁnd mgaSe i ke),
ot her 4 €‘|§||€Ef) anﬂ%ﬁékﬁ%@ﬁ%é&ﬁ@suc%ﬁ)ﬁg'.ﬁ\ﬁqu.oh%r H@%a%t , rapanycin

and the a narcotlc agen Pocod one, nor | ne,
codei neflarnmateryoir ismoundiegitalldideasthe conbi nati on t herapy 35 V\D 03/ 048108
PCT/ US02/ 38150
[000132] The compounds of this invention may be used in formulations using
acceptable pharmaceutical vehicles for enteral, or parenteral, administration, such
as, for example, water, alcohol, gelatin, gum arabic, lactose, amylase, magnesium
stearate, talc, vegetable oils, polyalkylene glycol, and the like. The compounds can
be formulated in solid form, e.g., as tablets, capsules, drages and suppositories, or
in the liquid form, e.g., solutions, suspensions and emulsions. The preparations
may also be delivered transdermaily or by topical application.

[000133] The syntheses of representative compounds according to the present
invention are illustrated in Schemes | and Il. Further examples illustrating the
syntheses of additional compounds according to the present invention are also
diven below.
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contenpl ated by the invention includes, for exanple, admnistration of the
i nventive conpound and additional agent(s) in a single pharnmaceuti cal
formul atiwooam4s1es | as adm nistration of the inventive cecpasozsand

addi ti onal agent(s) in separate pharnmaceutical fornulations. [000129]

Anot her aspect of the invention i SCHEMENd of treating di abetes and

rel ated di seases conprising the step of admnistering to a subject
suffering froma diabetic or related condition a therapeutically effective
amount of a compound of Formulas | -X111. Additionally, the invention
provi des a nmethod of treating inflammuation or inflammtory di seases or

di seases nedi at ed"8fF-cyt oki nes, PDE4, MePDE3, 84A4AIC0R iP}kl nase, i NOS and/ or
COX- 2 o adyi chstering to a subj ect in n such nt an effective
amount of orrpounco L_ag_fz@_Eoum III —Fu.c-tgi?g?

phar maceut if¢al conposyti ons dBHMATHT ng a tﬂ'\ﬂfr apeut i cal kigucef f ective amount
of one or MY¥ee conpoudids according to Fornmulasok - Xl together with a
phar maceutical ly or physiologically acceptable carrier, for use in the
treatments contenplated herein, are also provided. [000130] The conpounds
of the inwentiQn areosseful for the treatwwent0f« dicdhetes, characterized
by the prese that is, hyperglycemc
di sorders suc @ [ i N gl type 1 and 2 di abetes,
as wel | as ot hee hypger gl ycefft®:FEICHEPH sor deVs ssuch as obesity,

i ncreased chol estepol . hyperlipi dggya such as hypertriglyceridem a, kidney
related disorders the | i ke. The conpounds are o useful for the
treat nent of disgrde dionked to insulin resisfance“a OEt

hyperinsul i nem a, which include, in addition to diabetes,ohyperandrogenic
conditions such as pol ycystic ovary syndrone (lbanez et al., J. Cin
Endocri nol Metab, 85:3526-30, 2000; Taylor A E , (bstet Gynecol Cin North
Am 27: 583- 98020 nary artery UtSeasesutfhs at heroscl erosis and
vascul ar resten and peri pheral vascul ease. Additionally, the
conmpounds _ of th ent i nventN@Ry@EL al . jul for the treatnent of
infla y nol ogi cal—diseases that cl ude those nedi at ed by

si gnal i ng pat hways i to pro-inflammatory i nes, such as
\ spondylitis, le skl guosis,
pgori asis, and congact and td@ic dermatitis.

rheurmatoid arthritis, |
36 WD 03/ 048108 PCT/US02/ 3815

i nfl ammat ory bowel d| sease,

MeO. N COOMe
(CH3)2804 OMe O
-
O
H

[000134] Scheme 1 details the synthesis of compounds 1-6. Scheme 2 details
the synthesis of 17. It is to be understood that the Schemes 1 and 2 are
representative schemes and are not intended to be limited to the compounds

disclosed.
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[000131] By "treatnent”, it is neant that the conpounds of the invention
are admnistered in an anount which is at |east sufficient to, for

exanpl e, wedaoeibhe bl ood glucose level in a patient sufPemriusgssiom a
hypergl ycem c disorder or to inhibit or prevent the devel opnent of
pro-inflammatory cytokine or |ikeSCEEMBS$les in a patient suffering from
i nfl ammatory or i mmunol ogi cal di sease. In the case of diabetes, the
conmpound is usually adm nistered in the anmount sufficient to reduce the
bl ood gl ucose level, free fatty acid level, triglyceride | evel and/or the
like level sufficient to inprove or alleviate the synptons and/or reduce
the risk of conplications associated with elevated |evels of these

par anmet &8: , WMeof  subj ects nmay Ns® ated-CRPVH t he present
conmpounds thg e bl ood glucose levels & 5 livestock, wild or rare
animals, pets, & el | as hunma The conpoundg y be a nistered to a
subj ect suf f &l rom hyper gl §§g}1c,d|sord@Me 3jA1g any _gﬂ%ﬁgnlent

adm nistration tes que, including intravenous,gintradermal,

i ntranuscul ar, subneous oral and the Ilike. raI dai | y dosage
is preferred. The YoSage delivered to the host w e sarily depend
upon the route by which the conpound is delivered, but generally ranges
from about 0.1 40 about 500 ng/kg human body mgéght or typically from
about 0.1 to about 50 ng/ kg human body wei ght. nerally simlar types of
adm ni strati on and dosages are also contenpl ated when the conpounds of the
invention are used to treat inflammtory or inmunol ogi cal disease.

[ 000132] The conpounds of this invention nmay be used in fornul ations using
accept abl e pharmaceutical vehicles for enteral, or parenteral,

adm ni stration, such as, for exanple, water, alcohol, gelatin, gum arabic,
| act ose, nmoyl 2 BgoRS| um stearate,M&ﬁl vegeiqe oils, polyal kyl ene
gl ycol, and i Ke. The conpy S can ' lated in solid form e.g.
as tablets, ‘ g, drages/gg Supposi t O Qr in the liquid form
e.g., solutiomse ‘syspensi ons angjéwmlsionsoml gr eparati ons may al so be
delivered transderfgual ly or by toprcat™application. [000133] The synt heses
of representative szzﬂﬂigf according to the pr |nvent|on are
illustrated in Sche nd | 1. Further exanpl es ali t he

synt heses of additional compounds according to the presém/ vention are

al so given belogg 37 WO 03/048108 PCT/U802/38150

[000135] The following examples afe provided to further illustrate the present

invention and are not intended to limit the invention in any way.

EXAMPLE 1
Synthesis of 3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-
phenyl}-acrylic acid methyl ester (1) [see Scheme I]

[000136] Step 1: Synthesis of 3-(3,5-dimethoxyphenyl)-2-(4-hydroxyphenyl)-
acrylic acid (2). To a mixture of 3,5-dimethoxybenzaldehyde (120 g, 0.72 mol) and

p-hydroxyphenyl acetic acid (110 g, 0.72 mol) was added acetic anhydride (240 mL)
and triethylamine (161 mL, 1.6 equiv.). This non-homogeneous mixture on heating
becomes homogeneous at ~70°C. After being stirred at 130°C for 4 hr, the mixture
was cooled to room temperature. HCI (15%, 500 mL) was added fo the reaction

mixture slowly in 30min keeping temperature below 5-10°C. The solid was dissolved
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SCHEME | HOOC MO COON F MO I CHO + Ac,OIl | ~" CHO [/ Triethyam ne Ow
KtBuO Ove OH OH 2 MO COOH MO COOH Me (EtO 2P(O CH2COOEt Me O NaH 3 CHO
4 CEt O whmeo@BH MeO COOH Raney NI Me | NaCEt/ Urea O MePCT/UB0D3818Et Ny NH2
50600 MOI COOW (CH3)2SO4 OV L 3 O NNH2 0O [000134] Schene 1
det ai | # BNeaguanUsdNROHOf1. Z:bh@mﬂmtilsred#@ 0.Sdiretrhe Ziltcte avdssacitiified synt hesi s of

Lo tBE B ot B2 e bR el G S e PR T2 o
WO 03/ 9@&@@&t€@ﬂrb&@cﬂﬁa@ﬁfére§%ﬁ%%ed%% hatet td GRS RrIdRDISIRE (~300
g, wet cake). The crude product was dissolved by heating in ethanol and
recrystallized by adding equal volume of water. The product was dried overriight ina
vacuum oven at 40°C. Yield: 161 g, 74%. Analysis: "HNMR (DMSO-dg): 812.48 (br,
1H), 9.42 (s, 1H), 7.59 (s, 1H), 6.95 (d, J=8.0 Hz, 2H), 6.76 (d, J=8.0 Hz, 2H), 6.35
(t, J=2.2 Hz, 1H), 6.27 (d, J=2.2 Hz, 2H), 3.56 (s, 6H).

[000137] (b) Step 2: Synthesis of 3-(3,5-dimethoxyphenyl)-2-[4-(4-
formylphenoxy)-phenyll-acrylic acid (3). 2 (64.0 g, 0.21 mol) was dissolved in 320

mL anhydrous DMSO under nitrogen, and potassium tert-butoxide (48.0 g, 0.43
mol) was added in lots. When the solution became homogenous, p-
fluorobenzaldehyde (27 mL, 0.22 mol) was added and the mixture was heated at
100°C for 5 hr. After cooling to room temperature, the solution was poured into 1 L
water and extracted with ether (2 x 500 mL). The aqueous phase was acidified with
5% HCl to ~ pH 4 and the precipitated product was collected by suction filtration.
The wet filter cake was dissolved in a minimum of boiling acetone and recrystallized
with addition of water. After chilling to 4°C for 3 hr, the solid was collected by
vacuum filtration. The product was dried overnight at 40°C in a vacuum oven. Yield:
62 g, 73%. Analysis: '"HNMR (DMSO-de): §12.87 (s, 1H), 9.94 (s, 1H), 7.95 (d, J=8.2
Hz, 2H), 7.72 (s, 1H), 7.27 (d, J=8.0 Hz, 2H), 7.19 (d, J=8.0 Hz, 2H), 7.15 (d, J=8.2
Hz, 2H), 6.42 (t, J=1.6 Hz, 1H), 6.29 (d, J=2.0 Hz, 2H), 3.60 (s, 6H).

[000138] (c) Step 3: Synthesis of 3-(3,5-dimethoxyphenyl)-2-{4-[4-(2-
ethoxycarbonyl-vinyl)-phenoxy]-phenyl}-acrylic acid (4). Triethylphosphonoacetate

(7.14 mL, 36 mmol) was added to a suspension of NaH (60% in mineral oil, 2.64 g,
66 mmol) in anhydrous THF (100 mL) at 0°C under argon, and the mixture was
stirred for 15 min. A solution of aldehyde 3, (12.12 g, 30 mmol) in THF (100 mL) was
added and the mixture was stirred for 1h. The mixture was quenched with saturated
aqueous ammonium chloride solution (5 mL), diluted with ethyl acetate (300 mL)
and acidified with 5% aqueous HCI to pH 1. The ethyl acetate layer was separated,
and the aqueous layer was extracted with ethyl acetate (100 mL). The combined
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NaBHOVe 4 Ove PBr3 O O\ I/ OH CHO 21 22 MOl \ \ COOMe MO COOMe O O
Ove AH-NHZ O O~ O Br NYN~- O O 23 17 [000135] The follow ng exanples
are proviwedspeiburther illustrate the present inventionPramdsaz/ss1not
intended to limt the invention in any way. EXAMPLE 1 Synthesis of

3-(3, f
oheny 1§ DaTE ety BaEachert ith Srins, et Svar %l*ﬁ’é'ﬁdé@””‘@%%%i“é;j]sﬁ“ﬁ '

Synt he:mrs:eofrated(@hemud@pmge@qurlflzd(w epaSE T Irom 2RTIXINEEORci d (2).

To a tu f

p- hydr‘i& ﬁPé J eﬁl&ﬂ écggé%s?ﬁaa%v Q}%g’%”eégq%g?t &féﬁaﬂé%(t@c :J)tr%ydrl de

(240 rﬂ-hmnﬁtﬂﬁh %lmﬁéwimoeem()lﬁlchmofomﬁwaquadvie)j to ield 4ndfieltiotbd@geous

m xture on heati ng, beconmes honmpgeneous at -70C. After bei rll_ﬂ %’[I rred at
H

13oc 185%.1%. Analysiss ' HNMBHOMSQIaci 66 (4 0/ 78b Mz ehef SO HIHEE5(F50 500

pel ow S TR0eE. 2l 7o (0 G APE0 A dBSs B % A 108! BrrBRBRRTE0 " AR

aqueous 5R@PHI{1b Bz L 2HRp® $ (1, UERHA, AH)06 28N, JFhe K| 2H‘I)at4e18\/€t§ Jaczlzm fied,
mai ntai ning a tenperature at 25- 30C, with conc. HC (-700 mM-) to pH 1. The

preci piz.a2d 3%eu6H)Wa26: (1 dof &Har mashed with water to g| ve crude
product (-300 g, wet cake). The crude product was dissolved by heating in
ethanol and recrystallized by adding equal volume of water. The product
was doeshagyer n{d)Btebrt: Byntlesisiof 88 5-dimetbaxyplieriyt):2-{4614-62- 74% Anal ysi s:

1HNMVR DIVBO d6): 512.48 (br,
( 3 )I th : A-nh 9 4% (S' ) Toasusrgensmn'%ngn )5 (d,
Ni (10.0 g, Raney 2800 nlckel in water active catalyst) in ethanol-dioxane (2:1, 50
mL) was added a solution of 4 (13.0 g, 27.4 mmol) in a mixture of ethanol-dioxane

(2:1, 400 mL), and the resulting mixture was stirred vigorously for 15 hr under

hydrogen at atmospheric pressure. Completion of the reaction was monitored by
HPLC (time varies with the speed of stirring). Catalyst was filtered through a bed of
Celite® diatomaceous earth, the bed was washed with ethanol-dioxane (2:1, 200
mL), and solvent was evaporated. The solid obtained was dissolved in hot toluene
(150 mL) and cooled at 4°C overnight. Solid separated was filtered and washed with
ice-cold toluene (50 mL) and dried at 55°C for 6 hr. Yield: 11.61 g, 90.5%. Analysis:
THNMR (DMSO-dg): §12.75 (s, 1H), 7.68 (s, 1H), 7.26 (d, J=8.4 Hz, 2H), 7.17 (d,
J=8.4 Hz, 2H), 6.99 (d, J=8.4 Hz, 2H), 6.94 (d, J=8.4 Hz, 2H), 6.39 (t, J=2.0 Hz, 1H),
6.27 (d, J=1.6 Hz, 2H), 4.06 (q, J=7.2 Hz, 2H), 3.57 (s, 6H), 2.84 (t, J=8 Hz, 2H),
2.60 (t, J=8 Hz, 2H), 1.15 (t, J=8 Hz, 3H).

[000140] (e) Step 5: Synthesis of 3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-0x0-3-
ureido-propyl)-phenoxyl-phenyll-acrylic acid (6). To a solution of sodium ethoxide in
ethanol (21% w/w, 65 mL) under argon was added ethyl acetate (3.12 mL), then
refluxed for 20 min. Urea (18 g, 0.3 mol) was dissolved in the above-mentioned

sodium ethoxide in ethanol solution at 75°C. To this solution was added 5 (13 g,
0.027 mol) in one lot. After all dissolved, the resulting mixture was stirred at 75°C for
another 5 min, cooled quickly in 15 min to 15-20°C, TFA (13 mL) added, and then
adjusted to pH 4-5 with 5% HCI. After stirring at room temperature for 1 hr, the
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(t, J=2.2 Hz, 1 H), 6.27 (d, J=2.2 Hz, 2H), 3.56 (s, 6H). [000137] (b) Step
2: Synthesis of 3-(3,5-dinethoxyphenyl)-2-(4-(4-

f or myl phewoxgp4gabenyl ] -acrylic acid (3). 2 (64.0 g, 0.21 morjusezssisd ssol ved
in 320 nL anhydrous DVMSO under nitrogen, and potassiumtert-butoxide (48.0
g, 0. 4®ixtuée wasaslowlydsitiedntol water (Mmli)hﬁhetsblud sepatatednas!fitergbands, p-

fl b | h (27 nmL, 0.2 th t heat ed
Lt OO B Y it airioidn By TRGbae 1 SE RIS raeD vy T KUK Basnas
pour ed alIG\Fv@d]to Ieool’%tr%bnﬁﬂé%’ﬁé?’a/ et ﬂ‘fén"ﬂw&lﬁbﬁéb%’ve(rﬁ it AP ATphe ,'Hfh@u@queous

phase was acidified with to - pH 4 and the preci pi tated product was
col | ecwas filiered @andsolid WasrdamedJMeldTBeﬁ geAnéIySIBe?HNMEé(DMSQtdg)SGHQ% in a

f tall t t
ater B 1FDns2Bts e 55 BT 1HGeT BB Gt HET 20 9. oy, 2P aLuzdh
filt h to at Yi el d:
6|2 gra%g/om 'Z%a’??gfagg@ JA@54 Wz 9111 Oe;@)agugb 8.3 rg%l)' B.3 &g&*%lmr?z/%%) '7695
(d, J=6.27 (Hzl= 224—|Hz,2H)7285E(816H-)).28’1(37J=eﬂ2l:ﬂz-é21-0 21254(2,H) =7.2 HO 2H), J=8.0
Hz, 2H), 7.15 (d, J=8.2 Hz, 2H), 6.42 (t, J=1.6 Hz, 1H), 6.29 (d, J=2.0
Hz, 2H), 3.60 (s, 6H). [000138] (c) Step 3: Synthesis of

3- (3, Jodomethoxy@hsmyl 6:-RKmtHedid of 3:(3,5-dimethoxyphenyl)-2-{4-[4-(3-0x0-3-
et hoxycar bonyl - vi ngl ) - phenoxyTl - phenyl | - achI I C_acl

Tri et hmﬁgﬁg@whﬁ enaxvi-phenyh-achylic awd meihyl aster (ddd'é@at&tlrr@dmmmfsofon of

NaH (6 t 0C
e (8Xeid RN i oo s GiTRbdn WU RO AR ) °

al dehydml)e To(this bane‘thyBQJlfa‘tél(is 8 ¢\ O.BE nfdIpWasladdedsandestitest an@ohhe mi xture
was stjrred ford(l m xture was quenched with saturated s?gueous

anmoni IFRRTEdefer §9lnﬂjf‘1 bhe reagion mastwﬁ\@asamm%\ﬁw SHeagHeuy B6d m.) and
aci di f éﬁg &%ﬁﬁ@@qggﬁgoﬁﬁl e. tﬁéjé\yamc WQ% 'drn%‘aec;\fétr%n:lﬁéfr%rus""as

separ at ed, ayer S ext wth et hy acetate (100
n) . Thagneshimedifde and MWQ@@BW@WIIM$@QIHBBM diesglaed in hayanaethgt e

hed with hri i h sS4, . fil d trat ed.
e attall 150 ofld wifh Sitfiog B0 MisptdEivariant oh 35E dof Dysialicaignor -
chl orofmé@dmw&llec@a%foamuﬁ%nmmw&ﬁé@d{uém '3038”@5%61062&@90 )

and a, m ni num vol ume m_) of chloroformwas ad to yie

Yi el d: "HNMR (BMS@s)1 5%) 1AnG@iry $ils 7. 72 KinyvRH) DNEE(SIG‘)H) G2y, (JE8.4H7, 4 Hz,

20 o 20 ptatben 8ol o7 A A oiHottl 1) 70 th el Vs o,
Hz, 1 s, 46H22HY 6. 4%, $=212 HZHH), 6.28(d 9=2.3F4z 2H), 3.73 (s, 3H), 3.57 (s,
6H), 2.84 (t, J=7.2 Hz, 2H), 2.61 (t, J=7.2 Hz, 2H).

EXAMPLE 2
Synthesis of 3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-ethoxycarbonylamino-3-oxo-propyl)-
phenoxy]-phenyl}-acrylic acid methyl ester (8)

[000142] 2-{4-[4-(2-Carbamoyl-ethyl)-phenoxy]-phenyl}-3-(3,5-dimethoxyphenyl)-
acrylic acid methyl ester (7) was obtained as a byproduct in the synthesis of 3-(3,5-
dimethoxy-phenyl)-2-{4-[4-(2,4-dioxothiazolidin-5-yImethyl)-phenoxy]-phenyl}-acrylic
acid methyl ester, performed essentially as shown in PCT/US99/09982 (WO
99/58127). 7 (460 mg, 1.0 mmol) was taken up in dry THF (6 mL) and cooled to —
78°C. To this solution, lithium diisopropyl amide (LDA) (2M, 0.55 mL, 1.1 mmol) was
added and stirred for 10 min. Ethyl chloroformate (0.11 mL, 1.2 mmol) was added
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Hz, 2H), 3.59 (s, 6H), 1.26 (t, J= 7.2 Hz, 3H). [000139] (d) Step 4:

Synt hesi s of 343, 5-d net hoxyphenyl)-2-f4J4-(2-

et hoxVcarworngio4sabyl ) - phenoxyl - phenyl | -ac!yiic acid (5). PoTassusgasnsi on of
Raney N (10.0 g, Raney 2800 nickel in water active catalyst) in

et hanojndlsirradevéright dtQooM teniRsatafslcTharaativhiveis @lerthedidvith g, 27. 4 ol )
in a mxture of ethanol -di oxane émz 1, 400 and t he reslglrtl ng m xture

: (201 nt)
was st $atueaied agyueeus pynreRiumechHeri ééwtloﬁfd\do%fbw agetaler88 ek Was pr essur e.

Conpl ef | t ' iy b %Llﬁ t i & h the
speed %‘laooe&ﬁjﬂ% ﬂg?%a%ﬁ’%f‘&é%gg gi‘&'ﬁa?@qdé) g%oug Lé{ dgfé? dcﬁ)féh@r%%(r)
di at onmagaesiuapsiifate tame deghorated waslee deduded Erebamel. -Theosrade pradagt 200 i),
and sol vent was evaporated. The solid obtained. was diss Lved i,n _hot toluene
(150 mivgs aHETIedBY &dlica: 9ol chivraaipgirhy ﬁﬁf@im eé@”ﬁ@é Y'iqcteé?r}@d and
was hed g\t K o4 C ene (50 nm.) and dried at 55C for 6 hr. Yield:
11.61 g%)9g'%@)f§éfﬁg'} 3‘1‘}93.‘;%'1 HNVR (DVBSO-d6): 512.75 (s, 1 H), 7.68 (s, 1
H, 7.26 (d, J=8.4 Hz, 2H), 7.17 (d, J=8.4 Hz, 2H), 6.99 (d, J=8.4 Hz,
2H), 6.94 (d, J=8.4 Hz, 2H), 6.39 (t, é‘g .0 Hz, 1.Bdwe 6.27 (d, J=1.6 Hz,

6

=Codmkiz, 2H), 3.57 (s, , J=8 Hz, 2H), 2.60 (t,
(t, J=8 Hz, 3H). [00014 step 5: Synthesis of 3-(3

ur ei do- prog ~ To a solution of sodium
ethoxide in ethanol (21 % ww—65TEt)>™under ardgbg-was added et hyl acetate

(3.12 m), then®~r@&fluxed for 20 min. Uea (18 g, x lQwag di ssolved in
t he above-nenti orig sodi wn,et hoxi de i n ethanol so At V7" 5 To this
solution was added 5 (13llg, 0.027 nol) in one lot. After0al® dissolved,

the resulting mixture waS stirred at 75C for angther 5 nin, cool ed quickly
in 15 nmin to 15/20C, TFA (13 nl) added, and then adjusted to pH 4-5 with
5% HCl . After stirring at roomtenperature for 1 hr, the 41 WO 03/048108

cepar WO A IR AR B8 SO S T L8R Ccetat e

(150 ny=8.4ftex, 224), mi1V. (dTeSM Mz U2ld), 889 (&|J=BMetHZ @H) 0BB4t(d, S HzNper at ur e,

i d. 29840 (6055 Hansiha 27 (e Hanad a7 a8 gD 3 710750
525 2 T S5 T B8 2P by AHEALS I Rg A0 ST g 6 g (Y
(t,.J=2.4 Hz, 1 H), 6.27 (d, J=2.4 Hz, 2H), 3.57 (s, 6H), 2.81 (t, J=7.2
Hz, 2H), 2.54 (t, J=7.2 Hz, 2H). yavioiE 3 |
Synthesis of 2-{4-[4-(3-benzoyloxycarbonylamino-3-oxo-propyl)-phenoxyl-phenyl}-3-
(3,5-dimethoxyphenyl)-acrylic acid methyl ester (9)

[000144] 7 (1.38, 3.0 mmol) prepared as in Example 2 was taken up in dry THF
(20 mL) and cooled to —78°C. To this solution, LDA (2M, 1.8 mL, 3.6 mmol) was
added and stirred for 10 min. Benzyl chloroformate (0.67 g, 39 mmol) was added
and stirred overnight at room temperature. The reaction was quenched with
saturated agueous ammonium chloride solution, and ethy! acetate (150 mL) was
added. The organic layer was washed with brine (2 x 25 mL), dried on anhydrous
magnesium sulfate and evaporated under reduced pressure. The crude product was
purified by silica gel chromatography and eluted with hexane-ethyl acetate (7:3).
Yield: 0.68g, 37.3%.
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[000141] (f) Step 6: Synthesis of 3-(3,5-dinmethoxyphenyl)-2-14-[4-(3-o0xo0- 3-
ur ei do- propyl ) - phenoxyl - phenyl }-acrylic acid nmethyl ester (1). To a stirred
sol ution wb 0349188 g, 0.01 nol) in dry DV (35 m-) under acgarsomessadded
K2CO3 (1.38 g, 0.01 nol). To this, dinmethyl sulfate (3.8 g, 0.03 nol) was
added ﬂ”&' sti rrec}o fye " 0OM t enper at ur e Mp |\ ACOONee reacti on m xture was
20 % aqueous HCI and extract wi tlh ethyl acetate. The
dri ed over anhydrous magpesi sul fate and evapor at ed.
S df acetate (2:3, 30 m-) with
stirring, Cubat ed overnight at 4C for crygfallization. The solid was
coll ected by vaouuwm filtration and dried. Yield: g, 65f0 Analysis:
1HNVR ( DMSO- d6) : 17 (g, 1H, 7.72 (br, 2H), , mkd)PBZ?.ZS (d,
=8.4 Hz, 2H), 798 d)YJ26.8 Hz, 2H), 7.21 (s overlappdy, B H), 7.01 (d,
=6.8 Hz, 2H), 6.96 (d, 0J=8.4 Hz, 2H), 6.41 (t, J=2.2 Hz, 1H), 6.28 (d,
=2.2 HZ, 2H), 3.73 (s, 3H), 3.57 (s, 6H), 2.849(t, J=7.2 Hz, 2H), 2.61
t, J=7.2 Hz, 2H). EXAMPLE 2 Synt hesi s of

3- (3, 5¢ah oxy L) f14x iy rRo ,80- 3 ) -
pnenofETABIOL TRAADYS! MR GMSOREBHERY &) Trhobrass 1R T 8890

2-{ 4- [ 4rrl, BHYAT DBMEYI=@uhy, 2Hhentid, Jebenty) 213y, (306 (@l F=8. heiy DRBTOON-
acrylic acid nmethyl ester (7) was obtained as a byproduct in_the sgnthe5|s
of 3-( :§C,15J=%I4i|'|¥e??;6x§--"fﬂk(§nfﬂzgo ¥iz; AH) 46.28 (4. ¢ dRdish 2H), 5.12 (s, 2H), 3.7

i azoli g} I h - henyl }-acrylic acid nethyl ester,
perfor%’?&ééér?{sapw/ %‘?mﬁm.pn P>C/:T} US99>/09982 (WO 99/ 5%127). 7 (460 ny,
1.0 mol) was taken up in dry THE (6 m-) and cooled to - 78C. To this
solution, lithiumdiisopropyl am &HEQ (2M 0.55 m., 1.1 nmol) was
added and stirred for 10 m n. Etl—f%?A ‘J)formate(o.ll m., 1.2 mol) was
added 42 R lﬁ%/ { } m

t enper at %%ﬁéﬁgﬁaﬁems gﬁgﬁgﬁezd@ t(% 6%%’?3}%@8?% e%ﬁ%n% ni um
chloride solution and et hyl pheeayhipsogidoicrdcid (1¥s added. The organic | ayer

was washed with brine (2 x 20 nL), dried on anhydrous magnesium sulfate
and evaporated under reduced pressure. The crude product was purified by

si | i cajopeh4ehr oneD SLPRthaRgbHryl)eZL{4V4-(2-8 gartfohylvi Rérfoxyf(-7: 3) -

el g o MR Rérfoxd
phenyl}-acrylic acid (4, 2.37 g, 5.0 mmol) was dissolved in a mixture of ethanol-
dioxane (2:1, 150 mL), and palladium charcoal (10%, 500 mg) was added. The

mixture was stirred under hydrogen for 15 hr. Catalyst was then removed by

©

-~ G

filtration, and solvent was evaporated under reduced pressure to yield 3-(3,5-
dimethoxy-phenyl)-2-{4-[4-(2-ethoxycarbonylethyl)-phenoxy]-phenyl}-propionic acid
(18) quantitatively. Urea (0.21 g, 3.58 mmol) was dissolved in sodium ethoxide (2.7
M, 2.2 mL, 5.92 mmol) at 80°C under argon, and to this a solution of 18 (1.13 g,
2.37 mmol) in anhydrous ethanol (15 mL) was added and heated at this temperature
for 13 hr. Ethanol was evaporated under reduced pressure, water (20 mL) was
added, acidified to pH 1 by 5% aqueous HCIl and extracted with ethyl acetate (50
mL). The organic layer was washed with water (2 x 25 mL), brine (2 x 20 mL), dried
over anhydrous magnesium sulfate and evaporated. The crude product was purified
by silica gel chromatography and eluted with hexane-ethyl acetate (3:7) containing
acetic acid (1%), followed by recrystallization from ethanol. Yield: 256 mg, 22.8%.
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O O\ N(WOEtE O/ N2 'l OO O7 8 [000143] Analysis: 1HNMR
(DMSO-d6): 810.52 (s, 1 H), 7.70 (s, 1 H), 7.24 (d, J=8.4 Hz, 2H), 7.17
(d, J=8.2wB3ohs 6.99 (d, J=8.4 Hz, 2H), 6.94 (d, J=8.4PEI/USOZHSIS0 6. 40
(t, J=2.1 Hz, 1 H), 6.27 (d, J=2.1 Hz, 2H), 4.07 (q, J=7.2 Hz, 2H), 3.70

COBH), 2.76 (M 4H) med. 19 bo0H2 Hz, 3H). EXAMPLE 3

[000144] 7 (1.38 3.0 Blna pared as in Exanple 2 was
taken up in drylTHE (20 nmL)—and—cowled to -78C. To this solution, LDA (2M

1.8 m., 3.6 mof added and stirred for 19\pRkg. Benz chl oroformate
(0.67 g, 39 mml ) deget and stirred overni o@ oo%ﬂ erature. The
reacti on was quenched w tlh saturated aqueous a ium gfhl af i de sol uti on,
and ethyl acetate (150 mM® was added. The organic |ayeP wé?s washed with
brine (2 x 25 ng), dried on anhydrous nagnesig sulfate and evapor at ed
under reduced pressure. The crude product was purified by silica gel

chr omat ogr aphy and el ut ed with hexane-ethyl acetate (7:3). Yield: 0.68g,
37. 394 00MBI 4RD osmwm 'HEMRISDBISOAE): 5187 Goov, 18D7dSOH).GVE4 (ove O\ N

NH2 |
11983 @12 %, 21y, 7.21 (d, J=9.2 Hz, 2H), 6.91 (d, J=8.4 Hz, 2H), 6.90 (d,
J=8.4 Hz, 2H), 6.33 (d, J=2.0 Hz, 2H), 6.29 (t, J=2.0 Hz, 1H), 3.83 (t, J=8.0 Hz, 1H),
3.68 (s, 6H), 3.19 (dd, J= 14.4 & 8.4 Hz, 1H), 2.88-2.80 (m, 3H), 2.59 (, J=8.0 Hz,
2H).

EXAMPLE 5
Synthesis of 3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropenyl)-phenoxy]-
phenyl}-acrylic acid (11)

[000148] Urea (0.21 g, 3.58 mmol) was dissolved in sodium ethoxide (2.7 M, 2.2
mL, 5.92 mmol) at 80°C under argon, and to this a solution of 4 (1.14 g, 2.37 mmol)
in anhydrous ethanol (15 mL) was added and heated at this temperature for 13 hr.
Ethanol was evaporated under reduced pressure, water (20 mL) was added,
acidified to pH 1 by 5% aqueous HC! and extracted with ethyl acetate (50 mL). The
organic layer was washed with water (2 x 25 mL), brine (2 x 20 mL), dried over
anhydrous magnesium sulfate and evaporated. The crude product was purified by
silica gel chromatography and eluted with hexane-ethyl acetate (3:7) containing
acetic acid (1%), followed by recrystallization from ethanol. Yield: 167 mg, 14.4%.
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O7 9 [000145] Analysis: 1HNWVR (DVBO-d6): 510.65 (s, 1 H), 7.72 (s, 1 H),
7.38-7.39 (m 5H), 7.25 (d, J=8.4 Hz, 2H), 7.18 (d, J=8.4 Hz, 2H), 7.00
(d, J=8.4wvba3/024hs 6.94 (d, J=8.4 Hz, 2H), 6.41 (t, J=2. @CHA]SOLbH150 6. 28
(d, J=2.0 Hz, 2H), 5.12 (s, 2H), 3.72 (s, 3H), 3.57 (s, 6H), 2.79 (m 4H).
EXAMPLEed _Synthesf@omf 3-(3, 5-d MeO COOH

i met hoxyp | )-]2-{4-[ 4- ( 3- oxo- 3- urei dop -l[phenoxy] - phenyl } - propi onic
acid (10)

3-(3,5-Di MEINRO XY enyl)-2-{4-[4-(2-et hoxycowreb vi nyl ) - phenoxy] -

phenyl }-acrylic lacid (4, 2.37g—5® mmol) was Jdi ssolved in a m xture of

et hanol - di oxan& 150 n.), and pall adi um aI (10% 500 ng) was
added. The m xtu ~= t jogted under hydrogen f k}Cat,@I yst was then
renmoved by filtration, ad sol vent was evaporate un er re\ﬂuced pressure
to yield 3-(3, 5- 0O ©O

di met hoxy- phenyl4) 2-{4-[4-(2-et hoxycar bonyl et hy?) phenoxy] - phenyl } - propi oni
c acid (18) guantitatively. Uea (0.21 g, 3.58 mmvl) was dissolved in

sodi uryppb ey de AdalysisMHRMR g@ms@-&% g2l BF AYC10mte(s, aH?Oﬂeza(BF! to this
a sol |on of 18 (1713 g, 2.37 mmol) I n anhydrous ethan m.) ‘was
added il 7h&ack d=8t2 Hai 2HD,ehﬁ8Katﬂﬂk7 6%(d, ]J?16r0 Het thiihol . 304lsr, d¥hp6:22t ed

aqueoud: TR 58 Bk vt e R e T BT B 2 2 b7t g e s
was \Naﬁimeéwghw@bqnz(ﬂwe%s V=212 7¢1)( 3.50 @06H)) , dried over anhydrous
magnesi Uum sul fate and ‘evapor at ed. The crude product was purified by silica

gel chromatography and el uted with hexane-ethyl acetate (3:7) containing

acetic acid (1%, followed by rem?k&éation fromethanol. Yield: 256
ng, 22.8% 44 WO 03/048108 PCT/ U MeO | COOH MeO COOH Ove Ove Okt

H  NuNH2SOntReBis 3f83-18)5- dlﬂfé@idk@bhéﬂﬂ}-ils{”s["r (B-RVB-LrEMOPreiH))-plasidx§F (s, 1
B, 10.17°(s, 1 H, 7.74 p enyl} -acrylic acid ethyl ester (12)

[000150] To a stirred solution of 6 (0.40 g, 0.81 mmol) in dry DMSO (3 mL) was
added K>COj3 (0.14 g, 0.98 mmol). To this, diethyl sulfate (0.115 g, 0.91 mmol) was
added and stirred at room temperature for 30 min. The reaction mixture was poured
into water (30 mL) and extracted with ethyl acetate. The organic layer was dried over
anhydrous magnesium sulfate and evaporated. The crude product was purified by
column chromatography over silica gel and eluted with hexanes-ethyl acetate (3:1).
Yield: 0.39 g, 92.2%.

MeO - COOH MeO O N o~

[000151]  Analysis: "THNMR (DMSO-ds): $10.17 (s, 1H), 7.74 (br, 1H), 7.70 (s,
1H), 7.25 (d, J=8.4 Hz, 2H), 7.24 (overlapped, 1H), 7.18 (d, J=8.4 Hz, 2H), 7.00 (d,
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1 H, 7.31 (d, J

=9. 9.2 Hz, 2H), 6.91 (d, J=8.4 Hz,
2H), 6.90 (d, J=8.
8s

, 2H), 7.21 (d, J=
d, J=2.0 Hz, 2H), 6.29 (t, J=2.0 Hz,

2 Hz
4 Hz, 2H), 6.33 (
Hz

1H). 3.83W0t3/0d8188 0 Hz, 1H), 3.68 (s, 6H), 3.19 (dd, J= PETAISE2/®1& Hz, 1
H), 2.88-2.80 (m 3H), 2.59 (t, J=8.0 Hz, 2H). EXAMPLE 5 Synthesis of
3- (3, 538 1 1pi DOKYEIE I)l 84{Mz [ ZH), . PK¢; S—UGGﬂﬁOﬂﬂ)QBE‘ZB’td -Jehehbizy2H),

phenydi acrylic aci i‘f) %000148 Ur ea 9 8 g) was d| ssol ved
in sodt-dfh(at dkPde 3M7 @, 8H) 2. 834t 97 n%r‘ﬁ'?) 208 %@@:(Dnjﬁ 2 HzgdH): and to
this T 1.14 g, 2.37 mmol) in anhydrous ethanol (15 nL) was
addeda1a2§ (ﬁéja{%em%lﬂgtévgl s tenperature for 13 hr. Ethanol was evaporated

under reduced pressure, water (20 nL) was added, acidified to pH 1 by 5%
aqueous HCI and extracted with e I tate (50 nL). The organic |ayer
was washed with water (2 x 25 m%&mﬁﬁg 7?2 x 20 mL), dried over anhydrous

magnes f ot L silica
ol ol O R R RO By A e P SRS el BRI g
acetic acid (1 %, foll owhdnbyy]Frdmrw&tathaHddé ¢h3)rom et hanol . Yield: 167

my, 14.4% 45 WO 03/ 048108 PCT/US02/38150 MeO 1 \ \ COOH MeO |l \ \ COON W
We 30 0 CyOEt O OyyNH2 0 0 O 4 11 [000149] Analysis: 1 HNVR ( DMBO- d6):

612. 5 1 7 2
ol Foé@fsz] H)ro a19t|r$8d (sébutuénlﬂ)fs(ﬁ @H?(Qms rﬂ}m‘(&) in drybma 53@“&)((1 ' 8H23

Hz, 2Eded cwow dnmaaaolazm 12g-|)$ 86 rogof)d and ee zeaazlonwture was heated=16. 0
EXANP%%EQ %3?,'5[ ﬂgét Eh%{ e%c tog %1 %ur@ wa c%gleﬁqo 0*C%at¥ a fltionDf2? (S, 6H).

i met heiethgrhihedn A f? K/B‘8C6<ﬁ"rL3-1lTr23hﬁﬁ@ID mléddgdemsﬂwe@mm hracrylic
acid ethyl ester (12) [000 0 To a stirred solution of 0,40 g, 0.81

mol ) Tihe repptionmixture WiaS)dll wil geiekdl@9antband e@ftraeteglaN#i!rSﬂ)yl To this,
di et hyl o BliL (G Fhe SrgaflicPhdBLkds ¥ish rinsed sequentially with 10% citric
acid (2 X 50mL), water (2 X 50mL), and brine (20 mL), then dried over anhydrous
magnesium sulfate and evaporated. The crude product was purified by silica gel
chromatography using hexane-ethyl écetate (3:7) containing 1% acetic acid. Yield:
1.77 g, 100%.

@]
MeO. COOH
AN MeO N N,Me
|
9 "
OMe " OMe O

6 13

[000153]  Analysis: "THNMR (DMSO-d6): §10.17 (br, 1H), 7.74 (br, 1H), 7.27 (d,
J=9.2 Hz, 2H), 7.23 (d, J=8.8 Hz, 2H), 7.23 (br, 1H), 6.79 (d, J=9.2 Hz, 2H), 6.93 (d,
J=8.8 Hz, 2H), 6.56 (s, 1H), 6.34 (t, J=2 Hz, 1H), 6.29 (s, 1H), 6.28 (s, 1H), 3.58 (s,
6H), 3.05 (br, 3H), 2.90 (br, 3H), 2.82 (t, J=7.2 Hz, J=8.0 Hz, 2H), 2.59 (t, J=8.0 Hz,
J=7.2 Hz, 2H).

47



added and stirred at roomtenperature for 30 mn. The reaction m xture was
poured into water (30 nL) and extracted with ethyl acetate. The organic
| ayer wasworiseeios’er anhydrous magnesi um sul fate and evapomaisez3si3ihe crude
product was purified by colum chromatography over silica gel and eluted
W th hexanes- et hyI acetate (3:1)xamelE:80.39 g, 92.2% 0 MO I \ \ COON
MOl \ \ 0~~ | OV \ We OO0 / NuNH2 I / NuNHZ 6 Oy NH2 12 NH2
[ 00015ﬂynﬂlﬁ§ll§®f 2:(444HRNEcycivBexwisyeid o)t 8- ochp(@oylhphfenoxv}-memd} -3-(3, 5H) 7.70

|(4§, %H)F?ﬁ?oSS(c(jd 168\,\@@%55%%%7%{,%‘%%@&@89 J=8. 4 HZ 1§H§,d 6‘.]92-?d,

J=8.4 Hz, 2H) 641(tJ16Hz 6.28 (d, J=1.6 Hz, 2H), 419(q,
J=8.0 Hz, 3.57 (s, 83 (t, J= (LoidsT: 2 He
2H), qow«]t Q@Icquylur@@«l)ﬁ 39(&@[@'%%&%%\{%4%800“% ethexids I -

ghéﬁogﬁﬁ?ﬁﬁwadry Zsﬁrfé %%8?%’% '#Wgésaﬁar&rjgow |ﬂ?lr@ﬁ g 6 (1.68
B
P eact Agrﬁﬁﬁ%ﬁ%(%@%maﬂﬁ sodifien 3% tesun Hel (A8 aethLl Bsre T e
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[000155] Analysis: "HNMR (DMSO-dg): $12.74 (s, 1H), 10.30 (s, 1H), 8.32 (br,
1H), 7.67 (s, 1H), 7.24 (d, J=8.8 Hz, 2H), 7.16 (d, J=8.8 Hz, 2H), 6.90 (d, J=8.4 Hz,
2H), 6.94 (d, J=8.4 Hz, 2H), 6.34 (t, J=2.4 Hz, 1H), 6.27 (d, J=2.4 Hz, 2H), 3.58 (s,
6H), 2.83 (t, J=7.6 Hz, 2H), 2.59 (t, J=7.6 Hz, 2H), 1.78 (m, 2H), 1.61 (m, 2H), 1.51
(m, 1H), 1.32-1.16 (m, 5H).

EXAMPLE 9
Synthesis of [3-(4-phenoxyphenyl)-propionyl]-urea (15)

[000156] 4-Phenoxy-benzaldehyde was reacted with triethyl phosphonoacetate
to yield 3-(4-phenoxyphenyl)-acrylic acid ethyl ester, which was then reduced with
H, using palladium-on-carbon catalyst to yield 3-(4-phenoxyphenyl)-propionic acid
methyl ester (19). Urea (1.20 g, 19.99 mmol) was dissolved in sodium ethoxide (2
M, 6.7 mL, 13.4 mmol) at 80°C under argon, and to this a solution of 19 (1.71 g,
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O MOl \ \ COOH MeO %~-- Me 010, NMe O N NuNH2 NH 'I 2 0000 6
13 [000153] Analysis: 1 HNVR (DVBO-d6): 810.17 (br, 1H), 7.74 (br, 1H),
27 (d, wO=e3/0®1bz, 2H), 7.23 (d, J=8.8 Hz, 2H), 7.23 (br PCTRISO2/813® (d,
9.2 Hz, 2H), 6.93 (d, J=8.8 Hz, 2H), 6.56 (s, 1 H), 6.34 (t, J=2 Hz, 1

7.

J=

H), 6. 23%7( mmdl) i) anibyd?8u$ ethandH)8 nﬁ)%s(éddecﬁbi)ld h3atl étbthls téth,erﬂtu%’ (br
3H), 2.59 (t, J=8.0 2 Hz, 2H).

47 VO @bﬁeﬁiaawﬁﬁs@w@@fw u@@fmﬁﬁﬁc@ BIARSHER Walsf B0 ml) was

2-(4-{ ( , 5-

i et hesS SRR B L 8 O B 2] SR b Rl 68 &
was di $1$lc)l Ved argamodﬁayﬁnvmﬁmmstied with veatea(k 262hLYpwing (23 ALyt driéf. To
this solution ed 1,1 nnDI ' one | ot he resy] ting
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at roomtenperature for he m xture was t overn t

solid acetmaalde(d%)efgllcnwed@wecmtalnze\tubuir@um em&t‘tdthlewbdﬂétmg(&G% ) for 20
mn. The m xture was allowed to cool to roomtenperature, filtered and the
crude product was purified by silica gel chromatography using hexane-et hyl
acetate (1:1). Yield: 0.27 g, 45% MO COOH MeO COOH OV O O\ OHH H
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[000157]  Analysis: '"HNMR (DMSO-d): §10.18 (s, 1H), 7.74 (br, 1H), 7.38 (d,
J=7.6 Hz, 1H), 7.36 (d, J=7.6 Hz, 1H), 7.22 (d, J=8.8 Hz, 2H), 7.17 (, J=7.2 Hz, 1H),

6.97 (d, J=7.2 Hz, 2H), 6.93 (d, J=8.8 Hz, 2H), 2.82 (t, J=7.2 Hz, 2H), 2.59 (t, J=7.2
Hz, 2H).

EXAMPLE 10
Synthesis of 2-{4-[4-(3-acetylureidomethyl)-phenoxy]-phenyl}-3-(3,5-
dimethoxyphenyl)-acrylic acid methyl ester (17) [see Scheme II]

[000158] Step 1: Synthesis of 3-(3,5-dimethoxyphenyl)-2-[4-(4-hydroxymethyl-
phenoxy)-phenyll-acrylic acid methyl ester (22). 3-(3,5-Dimethoxy-phenyl)-2-[4-(4-

formylphenoxy)-phenylj-acrylic acid methyl ester (21) was first prepared by
converting the corresponding free acid (3) to the methyl ester by addition of DMF,
K2CO3 and dimethyl sulfate in a manner analogous to Example 1(f) above. Sodium
borohydride (0.125 g, 3.3 mmol) was added to a suspension of 21 (1.26 g, 3 mmol)
in ethanol (20 mL) and stirred at room temperature for 1 hr. The reaction was
guenched with 5% aqueous HCI, and ethanol was evaporated under reduced
pressure. Residue was taken up in ethyl acetate (50 mL) and washed with brine (2 x

49



@] 5 14 [000155] Analysis: 1HNWVR (DMSO-d6): 512.74 (s, 1 H), 10.30 (s,

@)

8.32 (br, 1H, 7.67 (s, 1 H, 7.24 (d, J=8.8 Hz, 2H), 7.16 (d,
8 Hz,WDldp/0482090 (d, J=8.4 Hz, 2H), 6.94 (d, J=8.4 HzpCTH)SOZ/ERISH (t,
4 Hz, 1 H), 6.27 (d, J=2.4 Hz, 2H), 3.58 (s, 6H), 2.83 (t, J=7.6 Hz,
2H), 225)911(_),,dr1bd70\&rldnhy<2ﬂd).15 rhagBegiom SAfate hiné evapora2ell., THe blude(m 1 H),

T DR T gl hTPEtoaiphy 6 eleiecmibn bryagessethvh dehyde
3 (. pRcais B, TlcE 414 o PO R ARae S RMRADMSRI: 5772 (5, I TP i ¢ n
QZ zSI d), Jﬁﬂ Bﬂ:mnl?.lh‘l)pﬁ 1gé(db£r1]m8 Satzl 344), 7t($])1 |§d elh?eA,r H(Z 2H), 6. r99 (d, Jl 823 Hz, 19 99
e PRl B 2l PR TS b Se i dsn Ad r 2 6 #341%41 49 6" goc

under r_ t By of 19 (1.71 g, 48 WO 03/ 048108
PCT/ US ZIQ%T%QH%@%F? ??wﬁhg ous et hanol (8 m-) was added and

heated at this tenperature for 1 hr. Ethanol was evaporated under reduced

pr esstﬁ@m&ﬁ DeAES HCl and
extra - ed with
wat er Gﬂnéth%'ivﬁlﬁénvméérvm: é&dxﬂé’@wmter@zs)eq‘o aPé‘tﬁ‘FecPQBMﬂbﬁl& m@rwg

sul fat & and evaporated. The crude groduct was purified by silica gel

chr oma2dyrmupely imdighloremethamet (1 Ok hak? @%ﬁBraééM\t?e?@ Inl;l)) wagaddediang

5 5o - SHTBA b1 hexfe BSOS Wher s R ol S BRDE B i e T

( DMBO- dﬁﬁarbﬁﬁ&eb%lt(tﬁm Ihél)orge?n|<7,4a3(é?rrwaslwa)shec7 wah Wéter SZ]G:?nL@ bHne ézk*) 7.36
(d, J=7, 7.22 (d. J=8.8 Hz, 2H), 7.17 (t, J=1 H, 6. 97

(d, J= $Oznl-ba dr@pﬁ)ovees aohyqrgus yaagresigm sylfate anggvaporaed. EherﬁrudzH) 2.59 (t,
J=1.2 ngdu& tas &}%@Lb'; diftca gel chromatography and eluted with hexanes-ethyl

acetate (4:1). Yield: 0.85 g, 70.4%. Analysis: "THNMR (DMSO-de): 57.73 (s, 1H), 7.49

(d, J=8.4 Hz, 2H), 7.22 (d, J=8.4 Hz, 2H), 7.07 (d, J=8.4 Hz, 2H), 7.00 (d, J=8.4 Hz,

2H), 6.42 (t, J=2.4 Hz, 1H), 6.28 (d, J=2.4 Hz, 2H), 4.74 (s, 2H), 3.73 (s, 3H), 3.58

(s, 6H).

O
1H),
J=8.
J=2.

[000160] (c) Synthesis of 2-{4-[4-(3-acetylureidomethyl)-phenoxy]-phenyl}-3-
(3,5-dimethoxyphenyl)-acrylic acid methyl ester (17). To a stirred suspension of

sodium hydride (60% in oil, 0.11 g, 2.8 mmol) in dimethylformamide (2 mL), N-
acylurea (0.11 g, 1.12 mmol) was added and stirred at room temperature for 30 min.
A solution of 23 (0.54 g, 1.12 mmol) in dimethylformamide (3 mL) was added and
heated overnight at 80°C. The reaction was quenched with water and extracted with
ethyl acetate (3 x 30 mL). The combined organic layer was washed with brine (2 x
25 mL), dried over anhydrous magnesium sulfate and evaporated. The crude
product was purified by silica gel column chromatography and eluted with hexanes-
ethyl acetate (3:7) containing 1% acetic acid. Yield: 0.16 g, 28.4%. Analysis; 'HNMR
(DMSO-dg): 88.34 (t, J=5.6 Hz, 1H), 7.72 (s, 1H), 7.29 (d, J=8.4 Hz, 1H), 7.19 (d,
J=8.4 Hz, 2H), 7.02 (d, J=8.4 Hz, 2H), 6.99 (d, J=8.4 Hz, 2H), 6.42 (t, J=8.4 Hz, 1H),
6.28 (d, J=2.4 Hz, 2H), 4.24 (d, J=5.2 Hz), 3.73 (s, 3H), 3.57 (s, 6H), 1.87 (s, 3H).
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Synthesis of 2-{4-[4-(3-acetyl ureidonethyl)-phenoxy]-phenyl}-3-(3,5-

di met hoxyphenyl )-acrylic acid nethyl ester (17) [see Schene I1] [000158]
Step 1. Syotobwsdiss of 3- (3, 5-di met hoxyphenyl) - 2-f 4- (4- hydr @xyrasohyd150
phenoxy) - phenyl | -acrylic acid nethyl ester (22).

3- (3, 5-D net hoxy- phenyl ) -2-[ 4-(4- fornyl phenoxy)-phenyl]-acrylic acid

met hyl ester (21) was first prepared by converting the corresponding free
aci d '(3) to tGenerat Ryacessreforiyonugasien f Carbexylic AGEIPARNEESi net hyl
sulfate in a manner anal ogous to Exanple 1(f) above. Sodi um borohydride
(0.125 g, 3.3 mol) was added to a suspension of 21 (1.26 g, 3 mol) in
et hanEiO(ﬂ%ﬁ] m - A rabduret dfroaeidordic meh( 1. € mravhtandecdrbonyldiimidazolke (ledict i on was
gquenched with 5% aqueous HCl, and eg&ano%gwas &é{alptgr at ec%.under r educed

pr essteol) reBMIu 20 ) wasdheaiad ah 68 G yer 3@ 1B+ Afteisihe fpagtiof @IS WES wi t h
bri ne Ldey téls?c?m tgﬁ{ﬁ%‘}%ﬁ)@g £§Eﬁb§{§9§f}§§ﬂf@gm91 e, 2.8 mhrR) QYR addely dr ous

i
magnesium sul fate a evapor at ed. e crude 'product was 'purified by silica
gel chnostitred faphy haritb tHeuteadtion nhixtues aadar @ORyL) weetwdded @ndl) . i el d:

1.14 g, 95.0%. Anal ysis:, 6 1HN de): 87.72 (s, 1 . o, J=8.8
Hz, 2igﬂb<’f,fa<?f¢§9/\"k*ﬂ?t%ﬁ;%¢%faﬁz, %%ﬁgﬁsﬁqe Qaﬂ@é%séz‘@’aszﬁ%h%‘.z@g(@ghsw He,
2H), & 08 ) 32 T ; ' sbs4 Hz, 1
" oS o QT e G 50 gt nllbrigd T80TmER o ol s T o) St ep
2:  Symaymeisiino sulfatedardramaovashibersdlysidnbike crysteepsaducBwas parified by
di met h xg/ph?n |0g5 crylic acid nethyl ester (23). To a stirred solution of
22 (1'.5@% §e C%’. %ﬂﬂfl%p'ﬁyn di chl oromet hane (10 nL) at 10C, PBr3 (1 M 3.75
m.) was added and stirred for 1 hr. The reaction was quenched with

)

sat urat ed aqueous sodi um bi carbonate sol ution. The organic |ayer was washed
with water (20 nL), brine (2 x EAMPLE &tied over anhydrous magnesi um

chr ot ogr SR N Rt R (RRRE S relpr Bl bhEfRIPERYER . 9% o5 o
70.4% Analysis: 1 HNMR (DVBO déjetafiidgd82§)s, 1H), 7.49 (d, J=8.4 Hz, 2H),

7.22 (d, J=8.4 Hz, 2H), 7.07 (d, J=8.4 Hz, 2H), 7.00 (d, J=8.4 Hz, 2H),
6.42 (t, J=2.4 Hz, 1 6.28 (d, J=2.4 Hz, 2H), 4.74 (s, 2H), 3.73 (s,

H,
> s ROTEAL,  ite OFER R Ty T B eskbpsymethyiphenosy)-phenyll
( 3, 5- gromohicagithetingl stecr24 (5 goild mmalyvess dissolved)in spdiugn sthaxidglin
?:hufrgt? Eﬁ)‘&ﬁ&] @W] é%d %gmﬂgglrrql%hﬂ%t %60(050 dn%le(r)ialrgorg),'a%]d e réa&iormliﬁurier\mas
heated at this temperature for 1h. The reaction was then quenched by TFA (0.5 mL)
after cooling to 5°C. Water (40 mL) was édded to the reaction mixture. The crude
product was filtered and purified by silica gel chromatography and eluted with

hexane-ethyl acetate (1:1) containing acetic acid (1%) followed by recrystallization
from toluene yielded 25 (0.28 g, 54%).

[000163]  Analysis: "HNMR (DMSO-ds): § 12.28 (br, 1H), 7.73 (br, 1H), 7.24 (d,
J=8.8 Hz, 2H), 7.23, (br, 1H), 7.21 (d, J=8.8 Hz, 2H), 6.93, (d, J=8.8 Hz, 2H), 6.92 (d,
J=8.8 Hz, 2H), 3.54 (s, 2H), 2.81 (t, J=7.2 Hz, 2H), 2.58 (t, J=7.2 Hz, 2H).

[000164] Following the general procedure for conversion of carboxylic acids to

amides mentioned above and using dimethyl amine as amine, 25 was converted to
26 in 97% vyield.
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acylurea (0.11 g, 1.12 nmmol) was added and stirred at roomtenperature for
30 mn. Asolution of 23 (0.54 g, 1.12 mol) in dinethylformamde (3 mnl-)
was addeawarid/osdietat ed overni ght at 80C. The reacti on was @®U@rushzskiss t h

wat er and extracted with ethyl acetate (3 x 30 nL). The conbi ned organic

! ayer [y Sheﬁln alsts bEHNMR (BMSOZR):1840. 175! ¢H), 0N (8MBif 7R (srasghesi um

sulfa e an evaporated. The crude product was purlf ed by silica %el

col unif.2hidyWeB dgiapdiy), MtO éd ut=ki0 Wz RH) RS, Je8 Mz aakd), &@ (BJ7$

cont g_&ﬁ?%)ég%gze éﬁ) ?Lé,&és Eﬁ‘)' %%O(tl‘g_gg %Sz% %%?{;y‘glgss?gy_'?@ 4 He,

H),719(d J=8.4 Hz, 7.02 (d, J=8.4 Hz, 6.99 (d, J84Hz

2H), 6.42 (t, J=8.4 Hz, 1H) 6.28 (d, J24Hz 2H) 4.24 (d, J52Hz)
3.73 (s,c@H) . 3.57 (s, 6Heoh 87 (s, 3H). 50 WO @3/ (A8108 PCT/ US02/ 38150
Gener al{ Priocedure for Conversion of Car boxylic ACis to Amides [000161] A
m xt u f carboxylic a (1.1 nmmol ) ahd carbhorylMd i m dazole (1.3 mol)
in 0 mM-) was hea at 60C for_30.m n. er the reaction m xture
was cdgoled to roomtenperature, a solution of Amne (2M 1 niL, 2.0 nmol)

was ad nd stirred for hr. Tg the reacti®g-m xture water (100 ni-)
was adde d_.extracted w a[féltlaate (3 x n1_ ‘[,'heNg{ gani ¢ phase
was washed with®®8% citric acid (R0 ), water ( Y and brine (50

n), then dried over anhydrous magnesium sulfate and re?rov%d t he sol vent.
The crude p ?oduct was purifieddsy silica gel chromatoggaphy. EXAMPLE 11

Synt hesi s of N, N-di net hyl - 2-{4-[ 4- (3- oxo- 3-urei dopr opyl ) - phenoxy] - phenyl } -
acetam de (26) [000162] Urea (0.78 g, 13 mml) and

3-[4- (4-carboxynet hyl phenoxy) - p pionic acid ethyl ester, 24 (0.5
g, 1.5 mmol) were dissolved in rs\%gXMrﬁLgt)ﬁ%m de in ethanol (2M 6.5 nL, 13

ol ) agy rﬁl@&lyﬁfi?{ ﬁﬁ[z;cms mtﬁmpheam-nmnmtwlwmawm| ~virgditghenaky ¥-hi s
tenperature for The reaction was_ then quencgf,;i by TFA (0.5 nm.) after

cooling to 5C. Water (b@nﬁl)-cﬁﬁ@r@&?@!ﬂj MEtAEsteEd€P) on ni xture. The crude
product was filtered and purified by silica gel chromatography and el uted
with hexane-ethyl acetate (1:1) containing acetic acid (1 % followed by

recr yf[DaMGGQat i RBadnbnmeeqa,@denyﬂmb@mmﬁﬁ) -24434-(9,4- dm@thiqz@djo'mea}]
Anal ys;l ls‘nethyl) -phe cIJ)xl\{/? phengll} acr;}hc amd@f (0]4 0. 7; mmOQ) with %‘VW.IOIJ %L)( d.
in methanol (19 mL) was carried out at room temperature for 18 h.
The reaction mixture was acidified to pH 3 by 5% aqueous HCI and extracted with
ethyl acetate (2 x 50 mL). The organic layer was washed with water (2 x 50 mL),

brine (2 x 20 mL), dried over anhydrous magnesium sulfate and evaporated. The

crude product was purified by silica gel chromatography and eluted with hexane-
ethyl acetate (1:1) containing acetic acid (1%). Yield (28): 0.31g, 83%.

Analysis: 'THNMR (DMSO-de): § 12.75 (br, 1H), 7.68 (t, J=4.6 Hz, 1H), 7.67 (s, 1H),
7.28 (d, J=8.8 Hz, 2H), 7.17 (d, J=8.8 Hz, 2H), 7.01 (d, J=8.8 Hz, 2H), 6.97 (d, J=8.8
Hz, 2H), 6.39 (t, J=2.8 Hz, 1H), 6.27 (d, J=2.4 Hz, 2H), 4.17 (d, J=6.4 Hz, 2H), 3.58
(S, 6H), 3.55 (s, 3H).

[000167] Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using dimethyl amine as amine, 28 was converted to

29 in 96% yield.
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J=8.8 Hz, 2H), 7.23, (br, 1 H, 7.21 (d, J=8.8 Hz, 2H), 6.93, (d, J=8.8 Hz,
2H), 6.92 (d, J=8.8 Hz, 2H), 3.54 (s, 2H), 2.81 (t, J=7.2 Hz, 2H), 2.58

(t, J=7.2vbag3/ozdps [000164] Fol | owi ng the general proceduPeTfusn2/a81Mver si on
of car boxyl ic acids to , am des nentioned above and using di nethyl am ne as
ani ne,[096168% cohvalysisd’ HNMQ@MS(M% i 268 (t, 5%4\&)—!@,31!9)482!.98 (¢PC21E8§02/ 38150

[00016‘@2 Sr! g%'f(g 6B %ﬁ% 58 813, Fgbeas, ) bsheb He, 21, 2%573 =8. 0

JHz53 2wﬁz ’6-1)96 ({Ed(t Jizssz H?H) s (d’ﬂd)ééz(ﬁz 2%%62@@6(:‘,%&@ %80%9 Col

N NH2 (S rﬁHbéz’@ (3(3/ )N&l&@ﬁ (ba) QJH)J 290 (br28H25 26 EXANPLE 12 Synthesis of

(4-{4-[2-(3, 5-di net hoxyphenyl ) - 1-di met hyl car banoyl - vi nyl ] - phenoxy} -
benzyl) carbami ¢ acid nethyl ester (29). [000166] Reaction of 3-(3,5-d

i meth phenyl )-2-{4-[4-( eé-dl oxot hb@ ol i di n- 3- 0]

yl met <yP2bhenyl 27, M4QQ_4r g0 7 Mol ) with 5%

Li OH (2m]} t hanol (19 m as~carried out pm penperature for 18
h. The readfidn fi xture—was ach @- to pH 3 by eous HCl and
extracted w thyI acet ate ( . The olOenie-| ayer was washed
wth water (2 x0 br| ne (2 >@ ), dried ovep anhydrous magnesi um
sul fate and evap ed crude E‘I?;‘H urifiedy by S|HI ica gel
chromat ogr aphy and”e f’wth hexane-" e yT( acgt ate (I: Hi ng
acetic acid (1 % . Yiel® (28): 0.31 g 83% OAnal ysis: 1 HNWVR (D O dé): b

12. 75 (br k%_,. 7.68 (t, J 4 6 Hz2 7.67 (s, 1#% 7.28 (d, J=8.8
Hz, 7.17 7d, J=8.8 Hz, %1(d J=8.8 Hz, 6.97(d, J=8.8
Hz,2H) 6.39 (t, J=2.8 Hz, 1H) 6.27 (d, J=2.4 Hz, 4.17 (d, J=6.4
Hz, 2H), 3.58

EXAMPLE 13

Synthesis of 2-{4—[4-(2-carbamoylethyl)—phenoxy]—phenyl}-3-(3,5-dimethoxyphenyl)-
N,N-dimethylacrylamide (31)

[000169] Urea (0.78 g, 13 mmol) and 3-(3,5-dimethoxyphenyl)-2-{4-[-4-(2-
ethoxycarbonylethyl)-phenoxyl-phenyl}-acrylic acid 5 (0.45 g, 1.5 mmol) were
dissolved in sodium ethoxide in ethanol (2M, 6.5 mL, 13 mmol) at 80°C under argon,
and the reaction mixture was heated at this temperature for 5 h. The reaction was
then quenched by TFA (0.5 mL) after cooling to 5°C. Water (40 mL) was added to
the reaction mixture. The crude product was filtered and purified by silica gel
chromatography and eluted with hexane-ethyl acetate (1:1) containing acetic acid
(1%). Yield (30): 0.39 g, 93%.

[000170] Analysis: "THNMR (DMSO-dg): & 12.73 (br, 1H), 7.68 (s, 1H), 7.29 (br,
1H), 7.24 (d, J=8.8 Hz, 2H), 7.65 (d, J=8.8 Hz, 2H), 6.99 (d, J=8.8 Hz, 2H), 6.92 (d,
J=8.8 Hz, 2H), 6.78 (br, 1H), 6.39 (t, J=2.4 Hz, 1H), 6.27 (d, J=2 Hz, 2H), 3.57 (s,
6H), 2.79 (t, J=8.0 Hz, 2H), 2.35 (t, J=8.0 Hz, 2H).
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(S, 6H), 3.55 (s, 3H). [000167] Foll ow ng the general procedure for
conversion of carboxylic acids to am des nentioned above and usi ng

di mret hyl woione4888 am ne, 28 was converted to 29 in 96% yiPErdISOEBIVO
03/048108 PCT/ US02/ 38150 [000168] Analysis: 1HNVR (DVSO-d6): 8 7.68 (t,
J=4. 6 [@P0171}) , Foliwwing, thg general |rocetidre far @:711\(ed$|od o8 ca8ttoxykdfacids.t88 (d,

2252 S ooty ol it g s Mg daiagl 7

3H), 33DM 98% vyiékd., 2.91 (br, 3H. ON.Me Me MO | j CO2H MO | ] CO2H MeO
%Ovezl -1 Ove O p O~ S NOCH3 p 11 NNOCH y 3 00 O27 28 29
EXAMPLE 13 Synt hesi s of

N, o BT 2L DG TRy GO FRP 30487 67, 7 2 T e 210

3- (3, 57.4BnHE! esBHhe,
e by oy ﬁ“gﬁ*:mﬁ%%ﬁ RS 2 02 04000 e B8 (ry

vere @P8dsi sodrah Bz, 628 (9, elﬁ?dﬂmzm)zmas(ss 6irl), 31)5 (bnBHl), at 80C
d t thi t t f 5
hThE D838 AR R SR A A R D) Lt ok cool L ng Lo 5C <

Water (40 nL) was added to the reaction m xture. The crude product was
filtered and purified by silica gel chronmatography and OeI uted with

hexanaueet h acetabe (1! lheO tal I gy acetic @e%d (1 % Yield (30): 0.39
NG

g, 93% [DOOL70] Analysis: 1 DVBO- d6) : : N1, 7.68 (s,
1H), 7.29 , H, 7.24 (&AJ=878 Hz, 2H), 7.6 =e8 Hz, 2H), 6.99
(d, J=8.8 Idme , 6. d, bw@. , 2H—6.78 (br [1]H, 6.39 (t, J=2.4
He, 1H), 6.27 [d, J=2 Hz, 2H), 3.%7 (s,
0
\©\/\rrOEt \©\/\H/NH2 \©\/\”/NH2
0 o) o
5 30 31
EXAMPLE 14
Synthesis of 2-[4-(4-acetylaminophenoxy)-phenyl]-3-(3,5-dimethoxyphenyl)-N,N-
dimethylacrylamide (34)

[000173] Compound 2 was reacted with 1-fluoro-4-nitrobenzene in the presence
of NaH in DMF to give 3-(3,5-dimethoxyphenyl)-2-[4-(4-nitrophenoxy)-phenyl]-acrylic
acid (32). Reduction of 32 (10 g, 24 mmol) with zinc dust (15 g, 230 mmol) in acetic
acid (100 mL) was accomplished at 120°C for 15 h, the mixture was cooled to room
temperature. Water (250 mL) was slowly added to the reaction mixture. The
precipitated product was filtered and washed with water (70 mL) to give crude
product. The product was recrystallized from toluene. Yield (33): 9.7 g, 94%.

[000174]  Analysis: "HNMR (DMSO-de): 3 12.35 (br, 1H), 9.96 (s,1H), 7.67 (s,
1H), 7.60 (d, J=8.8 Hz, 2H), 7.15 (d, J=8.8Hz, 2H), 6.97 (d, J=8.8 Hz, 2H), 6.96 (d,
J=8.8 Hz, 2H), 6.34 (t, J=2.8 Hz, 1H), 6.28 (d, J=2.4 Hz, 2H), 3.58 (S, 6H), 2.03 (s,
3H).
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6H) ,

2.79 (t, J=8.0 Hz, 2H), 2.35 (t, J=8.0 Hz, 2H). 53 WO 03/ 048108

PCT/ US02/ 38150 [000171] Follow ng the general procedure for conversion of

car bo

am ne,

xyl iwoagiogsog o am des nenti oned above and usi ng di meChyiSozsa16@

as

30 was converted to 31 in 98%yield. [000172] Analysis: 1HNWR

(DIVBOd6) 6 7.30 (br, 1H), 7.28 (d, J=8.8 H, 2H) 7.23 (d, J88Hz

(s’l

6. 95 J=8.8 Hz, 2H), 6.92 (d, J=8.8 Hz, 2H), 6.79 (br,
[W01%]34 ﬁ

ﬁollowmg thergenerabproceduyrg f()(jCO[]V&ZS]CE] ofzqq)rbmg/ |ggc@§ t°6i—|)

6. 56
3 05

g R B e e LTI

31 E)@M?L@s%@@yjnt hesi s of

2-[ 4-
di met
1-flu
3- (3,

aci d

room
m xtu
m-)

Yield
1H,
J=8.8
J=2.8
03/ 04

(4-acet yl am nophenoxy) - phenyl ] - 3- (3, 5- di net hoxyphenyl ) - N, N-
hyl acryl am de (34) [000173] Conpound 2 was react ed W th

gbg‘?’ﬁg{];}oxygﬁ%ﬁ]) FW&@N%??C% %ng(g; SI\‘ﬁ-g‘leny acry |c62|;a|%:i d (32).

ReducE 798 @ J%SH&OZH) @7Tapl38 Bikid) 225'3;“? S3(8 I8 e, 209 G509 TH), acet | ¢
was acco a Qor cool e 0
@@mwa&ﬁ Ei. 6l 2P 230578 D Haadbop OB . Batle ey ity 248

gy E)sr pltated product was filtered and washed with vvater
to bl ve r’ude)

(70

product. The product was recrystallized fromtol uene.

(33): 9.7 g, 94% [000174] Analysis: 1 HNMR (DMBO-d6): 8 12.35 (br,
S

54 WO

9.96 (s,1 H, 7.67 (s, 1 H, 7.60 (d, J=8.8 Hz, 2Hy, 7.15 (d,
o : ), .8 HzJl 2k, 6.34 (t,
Hz, : 03q (s 3H) .
8108
o
N/U\Me
H
32 33 34
EXAMPLE 15
Synthesis of 3-(3,5-dimethoxyphenyl)-2-[4-(4-methanesulfonylphenoxy)-phenyl]-N,N-
dimethylacrylamide (36)

[000177] Compound 2 (3 g, 10 mmol) was dissolved in anhydrous DMF (70 mL)
under nitrogen, and potassium carbonate (1.4 g, 10 mol) was added in lots. When
the solution became homogeneous, 4-fluorophenyl methyl sulfone (1.74 g, 10 mmol)
was added and the mixture was heated at 150°C for 2 h. After cooling to room
temperature, the solution was poured into water (150 mL). The mixture was acidified
with 5% HCI to ~ pH 4 and the solidified product was collected by suction filtration.
The crude product was recrystallized with toluene. Yield(35): 4.3 g, 96%.

[000178]  Analysis: "THNMR (DMSO-d): & 12.72 (br, 1H), 7.94 (d, J=8.8 Hz, 2H),
7.72 (s, 1H), 7.80 (d, J=8.4Hz, 2H), 7.18 (d, J=8.8 Hz, 2H), 7.17 (d, J=8.4 Hz, 2H),
6.42 (t, J=2.8 Hz, 1H), 6.28 (d, J=2.4 Hz, 2H), 3.59 (S, 6H), 3.21 (s, 3H).
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[ 000175] Foll owi ng the general procedure for conversion of carboxylic acids
to am des nentioned above and using di nethyl am ne as am ne, 33 was

convert edwD®3/08408 n 98% yi el d. [000176] Anal ysis: 1HNVR ( PBOSAE}8156 9. 96
(s,1 H, 7.60 (d, J=8.8 Hz, 2H), 7.25 (d, J=8.8Hz, 2H), 6.97 (d, J=8.8 Hz,
2H), 6.93 (d, J88Hz 2H),655(s 1H, 6.34(t, J=2.8 Hz, 1 H), 6.28
(d, J

3H) WOWQ]COZE)ONB‘M E G%Pr%eélﬂfé Tg}éﬁmlge@%)@gf%é ’@"ﬁ%‘déthg?ﬁwés~aN

( d
| rret hoxyﬁen&@?@%}a 3y aneg %f onﬂ%@gﬁo%ahﬁﬁeen% \]ﬁlag converted to
di met 36 acooveayieide (36) [000177] Conpound 2 (3 g, 10 mmol) vvas di ssol ved in

anhydrous DMF (70 nmL) under nitrogen, and potassium carbonate (1.4 g, 10
nol ) was added in lots. Wien the solution becane honbgeneous,

4-flu yl Weis: SH'I\LI\WRZPMS% R ICRLCAIET:Y 8Rg, mﬂeidwmi the nixture

was heate t 1 for ter c ling to room tenperature, the
sol ut i 8. )Malz PHNret7 (dtJr8uditz 2H)50. 1610, JF8é hia,»2Hly, 6 Gias, AE) 6 BBl with 5%

Filr alT2R i 0. 6o drehite Sk TS 8 B B B B 24 a(as)

43gb96§/p.|[000178] Anal ysis: 1 HNVR (DVBO-d6): b 12.72 (br, 1 H), 7.94
(d, RS Hé 7.72 (s, 1 H), 7.80 (d, J=8.4Hz, 2H), 7.18 (d, J=8.8

Hz, 2H), 717(d ' J=8. 4 Hgeo2 .4;2““,\]28Hz 1 6.28 (d, J=2.4
Hz, 2o 3.59 (Scdh). 3.21 56 WO o108 PeT/Wel2/ 38150

[ 000179] @ owing t he gener 5r ogedur e for con $i og_ofvecar boxylic acids
to am desentiqned above andyysi di met hyl.am ne| as ne, 35 was
converted in 96%yield. [000[L80] Analysis: “IMSNVR-{DVSO-d6): 8 7.93

(d, J=8.8

H), 7.38 (d, o o
o |6 1

2 35 36

EXAMPLE 16
Synthesis of 3-(4-{4-[2-(3,5-dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenoxy}-
phenyl)-propionic acid ethyl ester (37)

[000181] Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using dimethyl amine as amine, 5 was converted to 37
in 97% vyield.

[000182]  Analysis: '"HNMR (DMSO-d): & 7.28 (d, J=8.8 Hz, 2H), 7.23 (d, J=8.8
Hz, 2H), 6.95 (d, J=8.8 Hz, 2H), 6.92 (d, J=8.8 Hz, 2H), 6.56 (s, 1H), 6.34 (t, J=2.4
Hz, 1H), 6.28 (d, J=2 Hz, 2H), 4.04 (q, J=6.8 Hz, 2H), 3.58 (s, 6H), 3.05 (br, 3H),
2.90 (br, 3H), 2.84 (t, J=8.4 Hz, 2H), 2.61 (t, J=8.4 Hz, 2H), 1.15 (t, J=6.4 Hz, 3H).
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J=8.4Hz, 2H), 7.17 (d, J=8.8 Hz, 2H), 7.16 (d, J=8.4 Hz, 2H), 6.62 (s, 1
H, 6.36 (t, J=2.8 Hz, 1 H, 6.29 (d, J=2.4 Hz, 2H), 3.59 (S, 6H), 3.20
(s, 3H), 8O0®8/04dang 3H), 2.92 (br, 3H). 0 MO CO2H MeO NPCVHSONBSDSCCO2H 0 e
oM ee OB OE ~ OB 0 HO

Synthe5|s of 3(4 4-12-(3,5-d
i meth R ETY ]

et hyl

este

S2CH3 SO CH 2 3 2 3(5) 36 EXAMPLE 16

2ffet hyl car banoyl vi nyl ] - p¥&
000181] Fol Il owi ng the general

yiMe- pr opi oni c acid

carboxylic & o am des nentioned above and § i et hyl am ne as
amine, 5 waSMeohverted to 37 T 979%vyiel d. [00082]xAhal ysis: 1HNMR
(DVMBO-d6): b 7.28 (d, J=8.8 Hz, 2H), 7.23 (d, J=8.8 Hz 2H), 6.95 (d,
J=8.8 Hz, 2H), 6. J=8.8 Hz, 2H), 6.56 (s, 1 H) (t, J=2.4 Hz,
H, 6.28 (d, J=2 oe4 (q, J=6.8 Hz, 2H), 3.58 , _&=t05 (br,
3H, 2.90 (br, 3H, 284 t, J=8.4 Hz, 2H), 2.61 (t, J= 2H), 1.15
(t, J=6.4 Hz, 3H). 56 WO (5)3/ 048108 PCT/ US02/ 38150 O N, Me I\/ECPOOZH MeO

%~--, OVt O C §OEt CLOEt

OO0 5 37 EXAMPLE 17

37

EXAMPLE 17

Synthesis of 2-{4-[4-(N-ureido-2-carbamoylethyl)-phenoxy]-phenyl}-3-(3,5-
dimethoxyphenyl)-N,N- dimethylacrylamide (39)

[000183]

Hydrolysis of 13 with 1N NaOH yielded 38. The 1,1-carbonyl-

diimidazole (CDI) derivative was made by the general procedure for conversion of

carboxylic acids to amides mentioned above. The CDI intermediate of 38 was

converted to 39 by reacting this with semicarbazide in 73% vyield.

[000184]

Analysis: "THNMR (DMSO-ds): § 9.48 (br, 1H), 7.72 (br, 1H), 7.28 (d,

J=8.8 Hz, 2H), 7.25 (d, J=8.8 Hz, 2H), 6.95 (d, J=8.8 Hz, 2H), 6.92 (d, J=8.8 Hz,
2H), 6.56 (s, 1H), 6.34 (t, J=2.4 Hz, 1H), 6.28 (d, J=2 Hz, 2H), 5.86 (s, 2H), 3.58 (s,
6H), 3.05 (br, 3H), 2.90 (br, 3H), 2.77 (t, J=8.0 Hz, 2H), 2.39 (t, J=8.0 Hz, 2H).

0]

MeO. N N
1
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Synthesis of 2-{4-[4-(N-u re ido-2-carbanoyl et hyl)-phenoxy]-phenyl}-3-(3, 5-
di met hoxyphenyl )-N, N di nethylacrylam de (39) [000183] Hydrolysis of 13

wi th 1IN NaioH3gisabgled 38. The 1, 1-carbonyl - diim dazol e ( CPCY/user/3818ii ve was
made by the general procedure for conversion of carboxylic acids to am des
menti oned above. The CDI i nt er neBXAMPICEE 188 was converted to 39 by

reacting this wth sem carbazide in 73%yield. [000184] Anal xsi s 1HNWVR
( DVBO- d@yntbegs 49{33((61;5 dimeghoxyphenyyN,N- ﬁlm&thy*ﬂz{é [¢o(3-mgrriod 14z¥' 32H) . 7.25

d, J=8.8 Hz, 6 J 8.8 Hz, 6. 56
Es, 1H, 6. 34 (t 3591'(‘%3") &ﬁ%&&%pgﬁ%a&ji@nﬁ% (43% 5. 86 (s oH), 3.58
(s, 6H), 305(br 3H) 2.90 (br, 3H), 2.77 (t, J=8.0 Hz, H)239(t,
J=8.0 Me MeO N Me Me \ H.0Q 1111 N
NN [BBRHER 1 Thess s ariermegiisnot it ves aebveUse 2 T bytreae s &

Synt h 0 ‘

of 3. (?ﬁgﬁprﬁc’w&? oSy Gl ) N N di et hyl - 2- { 4- [ 4- (3- mor phol i - 4- y1 - 3-

oxopr opyl ) - phenoxy] - phenyl} acrylam de (40) [000185] The CDI internedi ate

P0001dBPOASEN y S rArahysiRnRNERESR-0: § 752 |d) J-BPEYpE0. 2P @IS (o
J =8.8 @%‘Zz(H)Zb*)Jgs(@ 959&@Hﬁgﬁ)% g%(% d@&Je ﬁz9é|r$d6 5é1§ $H5"76 32%% @§529(? 1
4H) 34A11H)n6 28Hy, J820 %z, (Abt), 339 (s, 6BI) %49t6m, 43“'9')342‘ (Yﬂ ‘(H),, 3£58(b® ), 2H),

2:39 (§ 505 3R B 7770 s=6% Biz, YD Dao"E JMBD Nz, BB,

0 (o]
MeO N N’Me MeO X Il\l'Me
O Me Me
OMe O OMe O

38 40

EXAMPLE 19
Synthesis of 2-(4-{4-[2-(3,5-dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenoxy}-
benzyl)-malonic acid dimethyl ester (43)

[000187] Condensation of 3 with malonic acid dimethyl ester in the presence of
sodium hydride as base resulted in 41, which on reduction with zinc/acetic acid
yielded 42. Conversion of 42 to 43 was accomplished by the general procedure for
conversion of carboxylic acids to amides mentioned above in 94% yield.

Analysis: "HNMR (DMSO-dg): & 7.29 (d, J=8.8 Hz, 2H), 7.23 (d, J=8.8 Hz, 2H), 6.96
(d, J=8.8 Hz, 2H), 6.92 (d, J=8.8 Hz, 2H), 6.57 (s, 1H), 6.34 (t, J=2.4 Hz, 1H), 6.28
(d, J=2 Hz, 2H), 3.87 (t, J=8 Hz, 1H), 3.61 (s, 6H), 3.58 (s, 6H), 3.08 (d, J=7.6 Hz,
2H), 3.05 (br, 3H), 2.91 (br, 3H).
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%OMe--, M/ /1 MO N Ol Ol ~O NJ (C02H O 38 40 EXAMPLE 19
Synthesis of 2-(4-{4-[2-(3,5-d

i met hoxypiereglo)s1s di net hyl car banoyl vi nyl ] - phenoxy} - benzyPYTreshziss160 aci d
di methyl ester (43) [000187] Condensation of 3 with malonic acid dinmethyl
ester in the presence of SOdI um hydride as base resul té ¥d in 41, which on

r edudfs% At/ acet i Wher W eded 42. e of a2 1o 43 was
acconpl i Se t he general precedisre for conve n_of mear boxylic acids
to am des ned abewe in Id Anpalysis: [1 (DVBO-d6): 6 7.29
(d, J=8.8 , 7 23 (d, JB"8 ¥z, 2H). 6 96 (¥° .8 Hz, 2H), 6.92

(d, J=8.8 Hz, @ égMgs 1 H) B34 (t colm2. 4 Hz 10 (d, J=2
Hz, 2H), 3.87 (tl Ji=8IFz, , Ms 58 (s, 3 °(d, J=7.6
% 2H), 3.05 (b H)COz“@ 91 (br . 93/ 048108 B8150 O

O CO2H MeO CD2H MeO N. 5~ M Ow | I OI// Qazmve O I --
cozme O | C02Me OOZI\/e oozﬁ@ 41 42 .43 EXAI\/PLE 0 Synthesis of
N-{4-[2-(3,5-d inmethoxyphenyl)-1-di net hyl car banoyl vi nyl ] - phenyl } - 3-
hydr oxybenzam de (44) [000188] A mi xture of 2-(4-am nophenyl)-3-(3,5-d
i met hoxyphenyl)-N, N d i nethyl acryl am de, 43, (0.59 g, 1.5 nmol),

benzotriazol - 1-yl oxytris- (di met it QPP 20
Synthesis of N-{4-[2-(3,5-dimethoxyphenyl)-1-dimethylcarbamoylvinyl}-phenyl}-3-
hydroxybenzamide (44)

[000188] A mixture of 2-(4-aminophenyl)-3-(3,5-dimethoxyphenyl)-N,N-
dimethylacrylamide, 43, (0.59 g, 1.5 mmol), benzotriazol-1-yloxytris-(dimethylamino)-
phosphonium hexafluorophosphate (BOP,0.88g, 2.0 mmol), 3-hydroxybenzoic acid
(0.28g, 2.0 mmol), triethylamine (0.2 g, 2.0 mmol) in DMF (8.0 mL) was stirred for 3h
at room temperature. The reaction mixture was poured in water (50mL) and solid

separated was filtered, dried and purity was checked by HPLC (97.6%).

[000189]  Analysis: 'THNMR (DMSO-de): § 10.29 (s, 1H), 9.81 (s, 1H), 7.79 (d,
J=6.8Hz, 2H), 7.43 (d, J=8.0Hz, 1H), 7.37 (t, J=7.6Hz, 2H), 7.29 (d, J=8.4Hz, 2H),
7.02 (m, 1H), 6.60 (s, 1H), 6.40 (t, J=2.0Hz, 1H), 6.36 (d, J=2.0Hz, 2H), 3.63 (s, 6H),
3.08 (brs, 3H), 2.96 (brs, 3H).

0
MeO N N,Me MeO N N’Me
Me |\l/|e
OMe O OMe O
NH
2 HN@OH

43 44
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phosphoni um hexaf | uor ophosphate (BOP, 0.88g, 2.0 mml), 3-hydroxybenzoic
acid (0.28g, 2.0 nmml), triethylamne (0.2 g, 2.0 nmml) in DVF (8.0 m -)
was stirrwooBossi8h at roomtenperature. The reaction m xPOTASA3SIPOUred in
water (50m.) and solid separated was filtered, dried and purity was
(lzbhecgeglb%/ HPIiCH§ 97. 6°/c) [OOOIBMELESQ*S 1 HNVR (DMBO-d6): S 10. 29 (s 1
: S, Hy, 7.43 (d, J=8. 7.37 (t,
J=7. 6Hz$yr2thp8137ofzgl\{ dlmelt BI2H{4£-4Q3=|PXO %UWQWPQWQ pBeRoxY] @hefb‘w -3-6.40 (t,

J=2. OHz,

(ors ah b 0 None heo o RITE-SieeriefiidetaTP) L 528 “”Niz o 11 0
ﬁ\fﬁ 5t9hV\|D 03/ 04810(83PCT/ uso2/ 38550 EXAMPLE 21 Synt hesis of

\ i e -2- 0X0-3-ure | )-3-

oyr d_mnoa o7 Syathess oA ToOTD YO MEgRRSEIdTAS e pelfsmed

£ RO S V6, 0 L D rk 3 BB i) 0.7 o
phenomﬂenphypyhénﬁ}uamrdilmﬁ@ﬂmtmm ad:ldp45(c® &g 4’52(rmnsl)gya51dlas¢mad N was

O
The r%?&tﬁ/\ﬁgnﬁﬁgré 128 heatsnahess Ryngdrat8 16 Mh) Tﬁétrééctmﬂha@mém 5C. V\at er

(40 m to the reaction mxture. The crude product was filtered
and quua‘nlcheldtw FrAi(QS mb) aftehcantingdgbaphyVated (40 tileavam addedkiodhes- et hy|

e Eaten miRa. o roRGT b WS draa And SUirRHRsy Sfcd ger votal lization
chromatography and eluted with hexanes-ethyl acetate (1:1) containing acetic acid
(1%) followed by recrystallization from toluene. Yield (46): 0.33 g, 63%.

[000191]  Analysis: "HNMR (DMSO-dg): § 12.78 (br, 1H), 10.29 (s, 1H), 8.42 (dd,
J=4.8, 1.6 Hz, 1H), 8.35 (d, J=2.4 Hz, 1H), 7.92 (br, 1H), 7.66 (d, J=16 Hz, 1H), 7.64
(d, J=8.8 Hz, 2H), 7.36 (tt, J=8.4, 1.6 Hz, 1H), 7.30 (br, 1H), 7.28 (m, 1H), 7.23 (d,

J=8.8 Hz, 2H), 7.11 (d, J=8.8 Hz, 2H), 7.09 (d, J=8.8 Hz, 2H), 6.73 (d, J=16 Hz, 1H).

[000192] Following the general procedure for conversion of carboxylic acids to

amides mentioned above, 46 was converted to 47.

[000193]  Analysis: "HNMR (DMSO-dg):  10.30 (s, 1H), 8.39 (dd, J=4.8, 1.6 Hz,
1H), 8.34 (d, J=2.4 Hz, 1H), 7.92 (br, 1H), 7.66 (d, J=16 Hz, 1H), 7.64 (d, J=8.8 Hz,
2H), 7.45 (tt, J=8.4, 1.6 Hz, 1H), 7.32 (br, 1H), 7.29 (d, J=8.8 Hz, 2H), 7.26 (m, TH),
7.11 (d, J=8.8 Hz, 2H), 7.05 (d, J=8.8 Hz, 2H), 6.73 (d, J=16 Hz, 1H), 6.70 (s, 1H),
3.07 (br, 3H), 2.93 (br, 3H).

CO,H Me
CO.H TR X -
| N X2 | | N
N/ N N/ Me
O o)
H H
% N\”/NHQ _ N\H/NHZ
CO,Et 5 o It
45 47
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[000191] Analysis:'HNVR (DVSO-d6): 6 12.78 (br, 1H), 10.29 (s, 1H), 8.42
(dd, J=4.8, 1.6 Hz, 1 H), 8.35 (d, J=2.4 Hz, 1 H), 7.92 (br, 1 H, 7.66
(d, J=16 Wop,030488 7.64 (d, J=8.8 Hz, 2H), 7.36 (tt, J=8PCI/UB0G3dE) 1 H),
7.30 (br, 1 H, 7.28 (m 1 H), 7.23 (d, J=8.8 Hz, 2H), 7.11 (d, J=8.8 Hz,
2H), 7.09 (d, J=8.8 Hz, 2H), 6.73 (d, J=16 Hz, 1H). [000192] Follow ng the
general procedure for conversion of carboxyllc acids to am des nentioned
above, 46 was converted to 47. [EHOBMERIE 2dal ysis: 1HNVR (DVBO-d6): 8 10.30

(s, 1H)$y ofiid &ﬁ%ggme?wsh?n@hz%{ﬁyg @@ﬁg&?l) N faftobfyatomige. 92 (br,

7.32 (br, 1 H, 7.29 (d, {49 7.26 (m 1 H), 7.11 (d,
J88Hz 2H), 7.05 (d, J=8.8 Hz, 2H), 673(d J=16 Hz, 1 H), 6.70 (s, 1
., 3.07 (br, 3H), 2.93 (br, 3H. 0 CO02HN M Me NNNOI / / N-NH

O / quél) H:QP?@ r@ the g%rl’\e‘}gl ﬁgcer%’revl"gr O \R48AGRGfb bR/ 3REX8 EXAMPLE

22 Sy

i met hw%wéhu&re(&awamynbmgydhbne‘thyuadlmeamdmmewamsjeon\(em;i to[ 000194]
Fol I owi ng the general procedure for conversion of carboxylic acids to

ani des#%rent i oned above and using di methyl amine as amine, 2 was converted
to 49. [000195] Analysis: 1HNMR (DMSO-d6): b 9.59' (s, 1 H, 7.07 (d,
J=8.8, 2H), 6.73 (d, J=8.8Hz, 2H), 6.43 (s, 1 H), 6.23 (t, J=2.4Hz, 1H)
6.29 (000195). 4HAnaRNs: TBINMR(DMSBHe): 2988 (bl ), BAY,(d2J:8R8( BHk,6.3H) .

(d, J=8.8Hz, 2H), 6.43 (s, 1H), 6.23 (t, J=2.4Hz, 1H), 6.29 (d, J=2.4Hz, 2H), 3.57 (s,
6H), 2.99 (brs, 3H), 2.89 (brs, 3H).

0] 0]
M MeO M
e SN OH e O N rl\] e

[ Me
OMe O ' OMe O
OH CH
2 49
EXAMPLE 23

Synthesis of [3-(4-{4-[2-(3,5-dimethoxyphenyl)-1-(piperidine-1-carbonyl)-vinyl]-
phenoxy}-phenyl)-propionyl]-urea (51)

[000196] Following the general procedure for conversion of carboxylic acids to

amides mentioned above and using piperidine as amine, 6 was converted to 51.

[000197]  Analysis: "HNMR (DMSO-dg): 8 10.16 (s, 1H), 7.73 (brs, 1H), 7.26 (d,
J=8.8 Hz, 2H), 7.23 (d, J=8.8Hz, 2H), 6.98 (d, J=8.8Hz, 2H), 6.93 (d, J=8.8Hz, 2H),
6.55 (s, 1H), 6.34 (t, J=2.4Hz, 1H), 6.29 (d, J=2.4Hz, 2H), 3.58 (s, 6H), 3.50 (br,
4H), 2.82 (t, J=7.6Hz, 2H), 2.59 (t, J=7.6Hz, 2H), 1.58 (br, 2H) 1.40-1.45 (br, 4H).
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MeO 50Mez--, OH MO N M Me OV OH OH 2 49 EXAMPLE 23 Synt hesis of

[3-(4-{4-[2-(3, 5-d inethoxyphenyl)-1-(piperid ine-1-carbonyl)-vinyl]-

phenoxy} -wbeaphsiepr opi onyl ] -urea (51) [000196] Fol | ow ng Phe/uperzs1sd

procedure for conversion of carboxylic acids to am des nentioned above and

usi ng p| peri di n as am ne, 6 was converted to®1l. [000197] Analysis: 1
10.16 (s, 1 H, 7M. (hys

. 7.26 (d, J=8.8 Hz, 2H),
7.23 (d B.8Hz, 2H), 6.98 (d, J=8.8 6@(d J=8.8Hz, 2H), 6.55
(s, 1 H), .t, J=24F, 1 H), 6.29 (A 2. 4FE, 3.58 (s, 6H), 3.50
(br, OMg '82°(t, J=7.6Hz, 2H), 2.59 (?N,'e 7. 6Hz, 1.58 (br, 2H)
1.40-1.45 (br,,4H). 61 WO 03/ 048108 PCT/ US02538150 o O MeO OH MO No Me |
Me o- I/ N NH2 HNH OOOO6 51 EXA 24Syrn{h is of
3- (3, 5- di et hoxy N et hyl - 2- {4-[ 4- (3- Slgf)ropyl)-

phenoxy] - phenyl } - acryl am (53) [000198] Follow ng t e general procedure
for conversion of carboxylic acids to aini des nentioned above and using

di et hyl am ne as_am ne, 6 was converted t§1 53. [000199] Anal ysis: 1HNWR
(DMSO-d6): 8 10817 (s, 1 H), 7.70 (brs, 1'H), 7.26 (overlapped d, J=8.8Hz,
2H), 7.23 (overlapped d, J=8.8Hz, 2H), 6.97 (d, J=8.8Hz, 2H), 6.92 (d,
J=8.8Hz, 2H), 6.54 (s, 1H), 6.34 (t, J=2.0Hz, 1H), 6.29 (d, J=2.0Hz, 2H),
3.32-3.37 (br, 4H), 3.59 (s, 6H), 2.82 (t, J=7.6Hz, 2H), 2.59 (t, J=7.6Hz,
2H), 1.03 (br, 3H), 0.92 (br, EPMAMPLE 24

Synthesis of 3-(3,5-dimethoxyphenyl)-N,N-diethyl-2-{4-[4-(3-0x0-3-ureidopropyl)-
phenoxyl-phenyl}-acrylamide (53)

[000198] Following the general procedure for conversion of carboxylic acids to

amides mentioned above and using diethylamine as amine, 6 was converted to 53.

[000199] Analysis: 'HNMR (DMSO-dg): & 10.17 (s, 1H), 7.70 (brs, 1H), 7.26
(overlapped d, J=8.8Hz, 2H), 7.23 (overlapped d, J=8.8Hz, 2H), 6.97 (d, J=8.8Hz,
2H), 6.92 (d, J=8.8Hz, 2H), 6.54 (s, 1H), 6.34 (t, J=2.0Hz, 1H), 6.29 (d, J=2.0Hz,
2H), 3.32-3.37 (br, 4H), 3.59 (s, 6H), 2.82 (t, J=7.6Hz, 2H), 2.59 (t, J=7.6Hz, 2H),
1.03 (br, 3H), 0.92 (br, 3H).

(0]
MeO
A
oy o Y
OMe O OMe O
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0 MO OH MeON5J OVl O O OHI H NYNH2/ NNH2 OO OQ 6 53 62
WD 03/ 048108 PCT/ US02/ 38150 EXAMPLE 25 Synt hesi s of

2-{4-[ 4- (\oacmesiban no- 3- oxopr opyl ) - phenoxy] - phenyl } - 3- (4 PCfriusor/sgibenyl ) - N,
N-di et hyl acryl am de (56) [000200] To a sol ution of

{4-[4-(2-carbanoyl et hyI ) - phenox\HxsMenyE 25 acetic acid, 54, (0.45qg,

1.5mmol) in acetic anhydride (15 nml-) was added 4-fl orobe al dehyd 0.17
nL, 1.6 mdynthesis qf&ﬁéls‘i (ﬁnaa%tékam@(?ﬁ%%op)ﬂ)@hﬁﬁﬁw RIRY ér‘ﬂieé ¢

overni ght. Reaction Sn%ﬁ?bﬁqﬂgf QFH%&’I‘?%%M&S@G)”L) and extracted with

ethyl acetate (2 x urified by silica gel
chromat ography to vyield 55 [000201] Anal ysis: 1 HNVR (DMSO-d6): 6 12.50

br, ,
(mr 6%@&?2@0%8 CFo oo of Hiasbapapipy It Ao e s 2idg. iy
or 0cec215 20 Q%ﬁ%m%@é ic %nﬁgd 1%"9:1L (V2R084dd A 9ubrMeRdaldBRygener al

’conver sion o car c ac ds to am des nenti oned above and
usi ng (dl1rvemnyhaenm\eo|)aandrponmswﬁ amatate@@xﬂégt é® monolband refbped3] Anal y3| s 1

gﬂgj Tovemght ReasiBpmisys wae Baured T yiaer B by Ana @hyacielt ity Effvs ™ 5
e 8( et%tée(z%G:)LrgEWTheﬁcr@%egﬁoéuéﬂ)waﬁﬁﬂflédjbx/g,fﬁ@ Cﬁél ch%‘rhato?ra}ﬁ])/(td

yield 55.

[000201]  Analysis: "HNMR (DMSO-de): 8 12.50 (br, 1H), 10.64 (s, 1H), 7.74
(s,1H), 7.27 (d, J=8.4Hz, 2H), 7.10-7.15 (m, 6H), 6.99 (d, J=8.4Hz, 2H), 6.97 (d,
J=8.4Hz, 2H), 2.81 (d, J=6.8Hz, 2H), 2.76 (d, J=6.8Hz, 2H), 2.15 (s, 3H).

[000202] Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using dimethylamine as amine, 565 was converted to
56.

[000203]  Analysis: "HNMR (DMSO-ds): & 10.62 (s, 1H), 7.26 (d, J=8.4Hz, 2H),
7.22 (d, J=8.4Hz, 2H), 7.15 (d, J=8.4Hz, 2H), 7.05 (d, J=8.4Hz, 2H), 6.97 (d,
J=8.0Hz, 2H), 6.94 (d, J=8.0Hz, 2H), 6.63 (s,1H), 2.81 (d, J=6.8Hz, 2H), 2.76 (d,
J=6.8Hz, 2H), 2.15 (s, 3H).
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H NyCH3 | / HOCH3/ OO NH Il 00 54 5556 63 W 03/048108

PCT/ US02/ 38150 EXAMPLE 26 Synthesis of 2-(4-{4-[2-(3,5-di methoxyphenyl)-1-
di et hyl capwanusibs/i nyl ] - phenoxy} - benzyl)-mal oni c acid (58CTArsd2/38150
2-(4-{4-[2-(3,5-d inmethoxyphenyl)-1-

di met hyl car banoyl vi nyl ] - phenoxy panryE)2gral onam de (59) [0002.04] To a

sol ution of 2- (4-{4-[2-(3, 5-di net hoxyp hen%/ﬁ}fhl- .

di met HGyrehesiarmdRH¢HART(Sdinaatpxprirem)y gtfvicasbamoylvindlRhensdysr | 43

(0. 40q, 07mm| i_n DMVE L um hydr oxi de
(20 ni, 28% PeRAW- mlq@%ﬁcﬁcg(s@a@@@{%f?ﬁ%#)&ﬂﬁgi&%ggﬂgﬂj stirted
over ni ght at r gpfsthlRERSAAbYVRYI]PHerexy)}-baszydaatoreEneide(58) t he crude
product was purified by silica gel chronmatography to yield 58 and 59.

AnaIyS|s 1HNVR (DVBO- d6+ D20) of 58: 57.20 (d, J=8.4Hz, 2H) 7.17 (d,

6 29%02?@) 030%1 q(li?“ org! g%ﬂ?g”’ [3@’506—1?%5%%“&@ g' 23 Ef),r e
, 3. oﬁﬂqeﬂgl@arbéﬂﬁbylvﬁwyﬂzphiéﬁoxy;?-ﬁbnzyl;z n%omlbramd aimethybemeoap Qg si s:
lHNlVR 3 |-Q] d2 5 2LH) 29 (d
=55 3Gl oW (BiL) apj elhs ([0 -ginaUm tydroyd5a20 4 28l
%r@@ll\f ?I?OH@ 3?_@1[_3% Iﬁ_g} mréog é‘gddéd Shd sﬁrr@@ o(vérnléﬁtzatfﬂéom?"D 3. 58 (s,
5 6 Hz, 2H), 2.91
( br 3é&dnpedatubde Sdlervevasvevapcivated aimlﬂhe crude product was purlﬂed by silica
gel chromatography to yield 58 and 59.
Analysis: "HNMR (DMSO-ds + D,0) of 58: 57.20 (d, J=8.4Hz, 2H), 7.17 (d, J=8.4Hz,
2H), 6.90 (d, J=8.4Hz, 2H), 6.81 (d, J=8.4Hz, 2H), 6.51 (s, 1H), 6.29 (t, J=2.0Hz,
1H), 6.21 (d, J=2.0Hz, 2H), 3.53 (s, 6H), 3.13 (br, 1H), 3.01 (brs, 3H), 2.92 (br, 2H),

2.86 (brs, 3H).

[000205]  Analysis: "HNMR (DMSO-ds) of 59: 5 & 7.28 (d, J=8.8 Hz, 2H), 7.26
(br, 2H), 7.22 (d, J=8.8 Hz, 2H), 7.03 (br, 2H), 6.97 (d, J=8.8 Hz, 2H), 6.90 (d, J=8.8
Hz, 2H), 6.56 (s, 1H), 6.34 (t, J=2.4 Hz, 1H), 6.28 (d, J=2 Hz, 2H), 3.58 (s, 6H), 3.29
(t, J=8 Hz, 1H), 3.05 (br, 3H), 2.95 (d, J=7.6 Hz, 2H), 2.91 (br 3H).

MeO X Me
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MO N a 58 CONHZ M2 O OO0 ~-,-Coonme MO NMe 43 COOVe Me %' -- 59
CONH2 CONH2 64 WD 03/048108 PCT/ US02/ 38150 EXAMPLE 27 Synt hesi s of

3- (3, 5- diwetohossiphenyl ) - 2- { 4- [ 4- ( 3- ox0- 3-ur ei dopropyl ) - premnasy}/38150

phenyl }-N-pyridi n-4-ylacryl am de (60) [000206] Follow ng the general
procedure for conversion of carpxalMPLEa? ds to am des rrentioned above and
usi ng 4-am nopyridine as amne, 6 was converted to 207 Anal ysi s:

1 HNMVR Sw\zbe)sm)f 3-63,6-dimethoxyphepy!)-8-{g44¢ Brexo-3- qrae'dovr enoxyly 7753
d, J=8.8Hz, 7. 44 4 7 22 br, 1 H),
(7.03 (d, J= 9 2Hz ‘;h?“%é '\P&V” '@EX%W'%@O'S?% (d, J=2. 4I(-|zr 2H),H)6.43

(t, J=2.4Hz, 2H), 365(s 6H), 2.83 (t, J=7.6Hz, 2H), 2.60 (t, J=7.6Hz,
2H. N O MeO N Ove O C HuNH2 60 EXAMPLE 28 f
N {4- 1990206 hen Plowngahs GBNEIAL PHSSNIE 191 SUBe(sIop &t pariciyisacs o° °

ur ei dopr.apy bl s iR B W dinG A dhfH8pYRidinélds amine, 6 was converted to
60.

[000207]  Analysis: "HNMR (DMSO-dg): §10.17 (s, 1H), 8.24 (brs, 1H), 7.71 (br,
2H), 7.53 (d, J=8.8Hz, 2H), 7.44 (s, 1H), 7.25 (d, J=8.4Hz, 2H), 7.22 (br, 1H), 7.03
(d, J=9.2Hz, 2H), 7.99 (d, J=8.4Hz, 2H), 6.47 (d, J=2.4Hz, 2H), 6.43 (t, J=2.4Hz,
2H), 3.65 (s, 6H), 2.83 (t, J=7.6Hz, 2H), 2.60 (t, J=7.6Hz, 2H).

N\
MeO X N\

OMe O
0
H
\©\/\WN\H/NH2
o)

O
60

EXAMPLE 28
Synthesis of N-(4-chlorophenyl)-3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-0x0-3-
ureidopropyl)-phenoxy]j-phenyl}-acrylamide (61)

[000208] Following the general procedure for conversion of carboxylic acids to

amides mentioned above and using 4-chloroaniline as amine, 6 was converted to
61.

[000209]  Analysis: 'HNMR (DMSO-de): & 10.16 (s, 1H), 8.24 (brs, 1H), 7.65 (brs,
1H), 7.53 (d, J=8.8Hz, 2H), 7.4 (s, TH), 7.25 (d, J=8.8Hz, 2H), 7.22 (br, 1H), 7.03
(d, J=8.8Hz, 2H), 7.00 (d, J=8.8Hz, 2H), 6.47 (d, J=2.4Hz, 2H), 6.43 (d, J=2.4Hz,
1H), 3.66 (s, 6H), 2.83 (t, J=8.0Hz, 2H), 2.60 (t, J=8.0Hz, 2H).
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[ 000208] Fol Il owi ng the general procedure for conversion of carboxylic acids
to am des nentioned above and using 4-chloroaniline as amne, 6 was
convert edwD®3/0&108 [ 000209] Anal ysis: 1 HNVR (DMSO-d6): 3 POTL[ISO(/sslsﬂL H) ,
8.24 (brs, 1 H, 7.65 (brs, 1 H), 7.53 (d, J=8.8Hz, 2H), 7.44 (s, 1 H),
7.25 (d, J=8.8Hz, 2H), 7.22 (br, 1 H), 7.03 (d, J=8.8Hz, 2H), 7.00 (d,
J=8.8Hz, 2H), 6.47 (d, J=2.4Hz, 2H), 6.43 (d, J=2.4Hz, | H), 3.66 (s, 6H),
2.83 (t, J=8.0Hz, 2H), 2.60 (t, J=8.0Hz, 2H). 65 WD 03/048108
PCT/US02/38150 0/ C MeONZ H 5e~ Olax NeNH | | OO 61 EXAMPLE 29
Synt hesis of 3-(3,5-d O

i met hoxyphenyl ) - N, N- di net Mgl 2 I(I phol i n-4-yl -

oxoet hyl car banoyl ) - et hyl | - phe - pilenyly) - acryl ami de (63) [000210]
Fol | owi ng the general procedu snver si on of carboxylic acids to
am des nenti oned above and using, 2- o- | - nor phol i n- 4-yl - et hanone as
amne, 3- (4-{4-[2-(3 ,5-d '
i met hoxyphenyl ) - 1- di met hyl car banmoyl vim
38, was converted to 63. [000211] AnalYy
J=5.6Hz, 1 H), 7.27 (d, J=8.8Hz, 2H), 4 (e : 2 2H), 6.97 (d,
J=8.8Hz, 2H), 6.92 (d, J=8.8Hz, 2H), 6.56 (s, H) .34 (t, J=2.0Hz, 1
H, 6.28 (d, J=2.0Hz, 2H), 3.93 (d, J=5.6Hz, 2HP3 @6 (s, 6H), 3.52-3.56
(m 4H), 3.40-3.42 (m 4H), 3.05 (bgy, 3H), 2. 1 (brs, 3H), 2.80 (t,
J=7.6Hz, 2H), 2.46 (t, J=7.6Hz, 2H). OO0 MON M MO NVt M Me

- phenoxy} - phenyl ) - propionic acid,
1 HNI\/ﬁ (DVMBO-d6): 8 7.99 (t,

: EXAMPLE 29
Synthesis of 3-(3,5-dimethoxyphenyl)-N,N-dimethyl-2-(4-{4-[2-(2-morpholin-4-yi-2-
oxoethylcarbamoyl)-ethyl]-phenoxy}-phenyl)-acrylamide (63)

[000210] Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using 2-amino-1-morpholin-4-yl-ethanone as amine, 3-
(4-{4-[2-(3,5-dimethoxyphenyl)-1 -dimethylcarbamoylvinyl]-phenoxy}-phenyl)-
propionic acid, 38, was converted to 63.

[000211] Analysis: "HNMR (DMSO-de): § 7.99 (t, J=5.6Hz, 1H), 7.27 (d,
J=8.8Hz, 2H), 7.24 (d, J=8.8Hz, 2H), 6.97 (d, J=8.8Hz, 2H), 6.92 (d, J=8.8Hz, 2H),
6.56 (s, 1H), 6.34 (t, J=2.0Hz, 1H), 6.28 (d, J=2.0Hz, 2H), 3.93 (d, J=5.6Hz, 2H) 3.56
(s, 6H), 3.52-3.56 (m, 4H), 3.40-3.42 (m, 4H), 3.05 (brs, 3H), 2.91 (brs, 3H), 2.80 (t,
J=7.6Hz, 2H), 2.46 (t, J=7.6Hz, 2H).

O
MeO N N,Me MeO. N N-Me
e DA
OMe O OMe O

O\©\/\gOH O%H\)?\U

38 63
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Oe O o0~ OHI HO ON OO OO 38 63 66 W 03/048108 PCT/ US02/ 38150
EXAMPLE 30 Synthesis of 3-(3,5-dinethoxyphenyl)-N,

N- di met hyWos481)8!- [ 3- (4- met hyl pi perazi n- 1- PCT/US02/38150

yl ) - 3- oxopr opyl ] - phenoxy} - phenyl)-acryl am de (64) [000212] Follow ng the
general procedure for conversi opxgmMpPRE®IXYlic acids to am des nentioned

above and usi ng 4-net hyl pi perazine as am ne, 3-(4-{4- - d,
|3 r87et h%’ymumy bf f»a(gcﬁ ~disteipoxymtieandyh - ﬁW?thWh%ﬁ%;ﬁéwy[Pg?%ﬁF'Bﬂ'c aci d,
S converte
J=2.8Hz, 2H), 7.25V'%3°X°HL‘£&3]W%E‘%§W(E'8W€( OdG) 669;(23 (d
J=8.6Hz, 2H), 6.56 (s, 1 H, 6.34 (t, J=2.0Hz, ,628(d J=2. OHz,
2H), 6.19 (s, 6H), 3.40(dt, 2=18.0 and 4.8Hz g I—Q: 90(brs
3H), [00P212]1, JEsllayingthe g@ﬂ@@'pfocevd%e@{zcogzﬁs'o 05y ?’PXVPB ig
2 14 ChigE o g Ry ety i@ el go o Bl B2 (50 - R
(3 RireTRMypKE IR Mdihethyieatbartdywiny2]-pherieyl-piienyR-pydpienic-asticrds,] -

was converted to 64.

[000213] Analysis: "HNMR (DMSO-dg): 8 7.28 (d, J=2.8Hz, 2H), 7.25 (d,

J=2.8Hz, 2H), 6.96 (d, J=8.8Hz, 2H), 6.92 (d, J=8.6Hz, 2H), 6.56 (s, 1H), 6.34 (t,

J=2.0Hz, 1H)', 6.28 (d, J=2.0Hz, 2H), 6.19 (s, 6H), 3.40(dt, 2=18.0 and 4.8Hz), 3.04

(brs, 3H), 2.90 (brs, 3H), 2.79 (t, J=8.0, 2H), 2.60 (t, J=8.0Hz, 2H), 2.20 (t, J=5.2Hz,

2H), 2.14 (s, 3H).

EXAMPLE 31
Synthesis of 3-(3,5-dimethoxyphenyl)-N,N-dimethyl-2-[4-(pyridin-2-yloxy)-phenyl]-
acrylamide (66)

[000214] A solution of 3-(3,5-dimethoxyphenyl)-2-(4-hydroxyphenyl)-acrylic acid,
2, (0.6 g, 2.0 mmol), 2-fluoropyridine (0.19 g, 2.0 mmol) in dimethy! acetamide (4.0
mL) was heated in presence of potassium carbonate (0.28 g, 2.0 mmol) at 175°C for
2 h, and then quenched with water (25 mL), neutralized with dilute HCI and extracted
with ethyl acetate (2 x 50mL). Organic layer was dried and evaporated. The crude

product was purified by silica gel chromatography to yield 65 (0.15 g, 19.9%).
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acrylam de (66) [000214] A solution of 3-(3,5-d

I met hoxyphenyl ) - 2- (4- hydr oxyphenyl )-acrylic acid, 2, (0.6 g, 2.0 nmol),
2-fl uor opyoiodiossaof 0. 19 g, 2.0 mml ) in dinmethyl acetam dePCZ/U302/88150 was
heated in presence of potassiumcarbonate (0.28 g, 2.0 nmol) at 175C for 2

h, a uerGhi 133~ (g - @t Mafpyridith-vyioxypphehg]-HCl  and
extr;rgto gg(?glmqt hﬂgﬁlﬁg&éﬂggﬁﬁmﬁfﬁmﬁnwe beley 2\‘ry V\ggpd?igll and

50nm). Organic !ayﬁ
evapaacyldacittheb c(u QB samel), herzgitiazglileWoryirs:(Hinpethy@migtk-omat ogr aphy t o

ield 65 (0.15 ¢, 19 99

i et esoain hexguaihoSihd R BRI 198, B3H Rl Hhe R ™ 1 6
aci d, (208,0.60nl11.0.mhob), tﬁmhﬂanin@zOtoa‘mcﬂ3ﬁLmny¢I)3WDMFs(6(@ml:étwqa am no) -
phosp(hpn’i um hexaf | uor ophosphate_(BOP, 0.15.gq, 0.35 nmol di pet pyl am ne in
THE stirgd fors} vt raory temperatuge: j w@aammm'%em@sgqouo%%i%@ (gﬁ (6.0
] : ) . :

pour A ANGspBC esph faftackfRE? TIRAE) et at COabaRIed el £ M)

Sol verddused prase ainedesitierwas purietiby sitisa get chramatograpiy teateld@6.1i ed by

?.D:V:S ca ehsih?gg;@%rsémwgfe;&%cgﬂgﬁf HQQ%@Q)@%@(@?@M 7.14

(m 3Hga of- dr, Je8.. 4 (. : , t J3z H, 6.31
(d, 34‘25'6@2% 71;4_@(%%)673;)—% (%.Jf%gfkqb?’sz,ﬁgb%f?@ﬁgzk( )’(%'r:%,:(%sH).QHoé’o 0 MO c
OH MefH), 88t k& Q=2.0MNR, 2H),/3.68(5, BHl), 1B (brs, 382 Obrs,IBH)H O N O N 2 65 66
EXAMPLE 32 Measurenent of Increased Qucose Uptake in 3T3-L1 Adi pocytes
Treated Wth a Conpound of the Present Invention [000217] The effect of
treatment with | on glucose uptake was geasured in 3T3- Ll,differentiated

adi pocyt es,, The assay_was condle@ted _esseryjally gggording 1o ghe nethod of
Tafuri SR En i npl &Yy, 137, 4472 (1996) . g adi es were
i ncubated wi t ent concentrati of the test s8N for 48 hours
in
OH O Ny
| =
2 65 66
EXAMPLE 32

Measurement of Increased Glucose Uptake in 3T3-L1 Adipocytes Treated With a
Compound of the Present Invention

[000217] The effect of treatment with 1 on glucose uptake was measured in 3T3-
L1 differentiated adipocytes. The assay was conducted essentially according to the
method of Tafuri SR, Endocrinology, 137, 4706-4712 (1996). The adipocytes were
incubated with different concentrations of the test compound for 48 hours in
Dulbecco's modified Eagle's medium (DMEM) containing 10% fetal bovine serum
(FBS), then washed and incubated in glucose-free, serum-free medium for 60
minutes at 37°C. Then "*C-deoxyglucose was added and the cells were incubated
for 30 minutes at room temperature. After washing, the cells were lysed (0.1% SDS)
and the radioactivity was measured to determine the amount of glucose uptake.

Glucose uptake was calculated as a percentage of the basal level seen in cells not
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Dul becco's nodified Eagle's medium (DVEM containing 10% fetal bovine serum
(FBS), then washed and incubated in glucose-free, serumfree nediumfor 60
m nut es awo03C481Then 14C- deoxygl ucose was added and t he celCTaSesss50
incubated for 30 mnutes at roomtenperature. After washing, the cells

wer e {rysed ith d%gSP showlirl PRG r Rdicadebhvivith Wwesulted s aaibsealapendent ne t he
anmount of glucose uptake. { ucose uptake was cal cul ated as a percentage of

t he binss¢adecinglucasenuptakeel | s not 68 WO 03/ 048108 PCT/ US02/ 38150 treated
with drug. As shown in FIG 1, treatnment with | resulted in a

dose- dependent increase in gI ucose uptake. EXAMPLE 33 Measurenent of
Enhanced G ucose Uptake in 3T3- IEXAdPR&EC33 es Treated Wth Insulin in

Conbi nat th Conp d of th t Ih bili
S o haarpont el RarEcalusoss Untake B3 T d idinAenbadeeaeby Tt 575 11
adi pooytes esagi AdImBRAHBASPE EARIR & REPTBSEnSRuentet pocytes were

i ncubated with e|t er ve O or test conmpound (5 M 1) for 48
hours in DVEM plus 10% FBS The cells Were then serum starved, incubated

f 30 m nut i th t f lin, |
o SR, Ph5 Lol bE AR lrbees B0 AR A B 0 veose,
treat gEOL LR SN £ halpobzfe%té@%tlﬁw 8s He@tﬂﬁbﬁbcﬂﬁb\iéﬁm Bxarfiplesdd.on of

gl ucose uptake by i1nsulih (see Figure 2). EXAMPLE 34 I\/Easuremant of the
G ucogeigomytas wgreEihbebateanlﬂbetblberl\ﬂemclé' (@40 DGO o testeeptnatddp tMe

P t t f f di
D! obihfardis Bare gnode e 06 F B Jhe sl Harbdngh Efim el . °ar ahot et |
seveny @B‘é{éﬂ Qiﬁ?fﬁmu?ﬁwﬁhfaby eh?é@rﬁdé@ﬂfaﬂéhébfQfs@hndmméﬁglabéévér vehicl e

(0.5% gavage for seven déi(/ Bl ood gl ucose |evels
wer e uptakerwas carrigdyout 0220 minutes girpom tempsdature henicomparedfe fi rst

gﬁgeéir@%ﬁ&}&@%ﬁp&%ﬁéﬂﬁ Hfot@ %{{h%@%bé%? Cﬁi‘aﬁ@?t& %8%%gm fi cant

decr egag8ssulin gégq:qtllglewgose | evel s were recorded on day 6 (36% decrease, p
<0 ? and 23% decrease, p < 0.05) in the drug-treated versus the

vehicle-treated aninmals (see Figure 3).
EXAMPLE 34

Measurement of the Glucose-Lowering Effect in ob/ob Mice Treated With a

Compound of the Present Invention

[000219] The glucose-lowering effect of 1 was measured in ob/ob mice, an
animal model for type 2 diabetes. At the onset of diabetes, seven-week-old male
ob/ob mice received daily oral doses of either vehicle (0.5% CMC) or 1 (10 mg/kg)
by gavage for seven days. Blood glucose levels were measured on day 0 (24 hours
prior to administration of the first dose), day 1 (immediately prior to the first dose),
and on days 2, 4, 6 and 8 (24 hours foIIowing administration of the prior dose).
Significant decreases in blood glucose levels were recorded on day 6 (36%
decrease, p < 0.05) and day 8 (23% decrease, p < 0.05) in the drug-treated versus

the vehicle-treated animals (see Figure 3).
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69 WD 03/048108 PCT/ US02/ 38150 EXAMPLE 35 Measurenent of the

Li pid-Lowering Effects in ob/ob Mce Treated Wth a Conpound of the
Present Iwoeanisans [ 000220] The |ipid-lowering effects of PCAIS02/9%6@
measured in ob/ob mce follow ng one week of treatnment. In the experinent
descri bed above in Exanple 34, ppgveescemtrati ons of serumtriglycerides

and free fatty acids were determ ned on day 8. Significant decreases were
obser WMahsuremeat btthel ldpidiLaseering Effegisyio ab/ele Micedogated \iith afampodsy ang

free fatty acids (19% | ower, < ' drug-treated versus the
vehicle treated mce (see Flﬁﬂp%&?gé@h\m%%6 Measur enent of the
I nhi bition of LPS-induced TNF-al pha Production in RAW64.7 Cells Treated

Wth a Compound_of the Present Invention [000221] Th .abt%{l't .of | to
i nhi b[@00226]; nddbedipiNewarime-efrcss ot ialse wete m&s@@é&f‘éﬁ@ ? Obﬁ‘éc?ﬂ)use

macr o | 1 Qe : Qﬁg\l iinuBalsdleVdd h ei ther
1 pM %@@mgéé%ée&(%ex%r%nid'f[ggeo i@%ht)ﬁf%ﬁp%rd %&}rﬁ}ﬁr at 3$C in’

RPM - A€o msunitaitions of 3&UntBlydrides dndhvee fatBSagids Werg/deitgrmiagd oadded and
cells were incubated an additional 6 hours. | | _supernat.ant . was, tLhen

col | ega¥@; Signitigantdgciaases e P r\_/qg@, th&dﬁ"%ﬁ of B¢ tt”Q|¥%%f'4Ae% (gfgt/gr i ne
the epts iy f |a%|il§ 0 . pA80 DBPMHd ftigAvs £l vetgigat ment
W th %QV Si Bni ?rng%{]P;relgrl\!Elﬂgl te @r?e/gH@fi’ rrljduced?producr:apon of TNF-al pha.
The i tHe behiokytredtbe otice ésaw bigeined)t hat seen wi t h dexanet hasone. EXAMPLE 37
Measurenent of the Inhibition of LPS-induced IL-1 Beta Production in
RAWE4.7 Cells Treated Wth a Conpound of the Present Invention [000222]

The ability of 1 to inhibit LPS-gExqnreeE Bs-1 beta production was al so
exam ned in RAWG64.7 cells. The RAWcells were preincubated with either 1

pM  delmasunensentof(thestyhibitiontof LES-trduned BNF-alhs: Prodystipnan Rewd2ps.7

cel 15 vere 1 nousatoareated i ¢ Gifbadnd 8 he'EnspRt InBRIR ) et a hen

col l ected, aliquoted and 70 WO 03/048108 PCT/ US02/ 38150
[000221] The ability of 1 to inhibit LPS-induced TNF-alpha production was
assessed in the mouse macrophage cell line RAW264.7. The RAW cells were
preincubated with either 1 uM dexamethasone (Dex) or 10, 30 or 100 uM 1 for 1
hour at 37°C in RPMI-1640 containing 10% FBS. After 1 hour LPS (0.1 pg/ml) was
added and cells were incubated an additional 6 hours. Cell supernatant was then
collected, aliquoted and frozen at -70°C, and an aliquot used to determine the
concentration of TNF-alpha by ELISA. As shown in Figure 5, treatment with 1
significantly inhibited the LPS-induced production of TNF-alpha. The inhibitory effect

approached that seen with dexamethasone.

EXAMPLE 37
Measurement of the Inhibition of LPS-induced IL-1 Beta Production in RAW264.7

Cells Treated With a Compound of the Present Invention

[000222] The ability of 1 to inhibit LPS-induced IL-1 beta production was also
examined in RAW264.7 cells. The RAW cells were preincubated with either 1 yM
dexamethasone (Dex) or 10, 30 or 100 uM 1 for 1 hour at 37°C in RPMI-1640
containing 10% FBS. After 1 hour LPS (0.1 ug/ml) was added and cells were

incubated an additional 6 hours. Cell supernatant was then collected, aliquoted and
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frozen at -70C, and an aliquot used to determ ne the concentration of IL-1
beta by ELISA As shown in Figure 6, treatnent with 1 significantly

i nhi bi t edwOla/0k2® | nduced production of IL-1 beta. The i mairhiSv2/as156een
with | was of the sane approximate nagnitude as that seen with

dexanpihasaneo°EXaNEldn afudeassd eyestersing the dorudpiration obfL-1LR8ta bguced | L-6
Production in RAW64.7 Cells Treated Wth a Coppoun P

i L h 2 ound of t
| nvenELIGA. [ADsiagn imhiguisio, ifﬁﬁltr@@ntﬂ\"ﬂb"iﬁ'ﬁﬁ'ﬁ?@ntWPBhibﬁﬁgé@%Eﬁ?: 'égﬁg‘%gjucti on

was al s asurned i e r j bated with
or ¢ nar oaupfit BLIET At IR iigiP e wHSL WK e SpirabpRog e 22 2 a7c T
RPM - h84Ritugdakahai genl@fth dBgamatiamong. hour LPS (0.1 pg/m) was added and
cells were incubated an additional 6 hours. Cell supernatant was then
collected, aliquoted and frozen at -70C, and an aliquot used to determ ne
the concentration of IL-6 by E@)@Q\ﬂpﬁg%‘lown in Figure 7, treatnent with 1
significantly inhibited the LPS-1nduce production of IL-6. The inhibitory
ef f ect M@ssugemehtof thealmhiditian otlse8iredliasidt h-6 Pecduntionds GARNV2E84A\VPels 39

Measur enent of the_lnhipjtion_of LPS-i C i and. COX-2 Production in
RAWG4. 7 Cell's Tr gﬁ'@@EPM' %CQH}P&WHQ&%GF{%SS%Q&%& vention [000224]
The ability of 1 to inhibit LPS-induced production of iNOS and COX-2 was

al so nmeasured in RAW64.7 cells. The RAWcel | s were preincubated with
ei t he[000228) deXheetilily ofd to Drhihit bPStinduged H:-610dyslian Waeatsocpd) or ot her

reference c f A gn.Ref , .cal: i RPM - 1640
cont amﬁaﬁtlre@%é@@égﬁtcgﬁ?‘%h%ﬁﬁwgglI%@gig%)gédﬁ éﬁ‘tgat\%gg‘; '@%g%?gn*ymcel s were
! nCUbééﬁanéfhaseﬁéi(Ue&ﬂar 16, S®@UF 300 Grl Sor e¢RLY ah7TO i RPWIL T84 nent

i ncubated wth or without LPS, served as control s.ﬁ(jlalﬁ were | ysed and 25

pg/ wetontainingd @l FBS: ehftervhBourl RSP Jpuardkwas added sy eglisWefBy ci ne SDS
| s.. Prptei . f i
esui FHBEEhen AHGFighBREB0R el Supdinatdf St dibRERARucIad anfe
repr gﬁgﬂeq\iat go?;miid@gs% Eﬁqm&séf@: _tcadétérhém? the 'fpmxmimw_(hitdnrcéﬂic-ﬁﬂgd_ Wi t 3 o
ntibo (0] -1. shown | n Fl gur , .Lrea nt  wW. | ose
V0 03FbLRACRS s Fiae esh redupeRte T son Brenon nobteRhe Fi s DeLERes
Pr odugtdRRtiohdr A48 trheNnhibitedidfet wisidtedter than that observed with

dexamethasone.

EXAMPLE 39
Measurement of the Inhibition of LPS-induced iNOS and COX-2 Production in
RAW264.7 Cells Treated With a Compound of the Present Invention

[000224] The ability of 1 to inhibit LPS-induced production of iNOS and COX-2
was also measured in RAW264.7 cells. The RAW cells were preincubated with either
1 UM dexamethasone (Dex) or 10, 30 or 100 uM 1 (Test Cpd) or other reference
compound (Ref Cpd A or Ref Cpd B) for 1 hour at 37°C in RPMI-1640 containing
10% FBS. After 1 hour LPS (0.1 ug/ml) was added and cells were incubated an
additional 6 hours. Cells receiving no drug treatment, incubated with or without LPS,
served as controls. Cells were lysed and 25 pg/well of total protein was
electrophoresed on 4-20% Tris-glycine SDS gels. Proteins were transferred to
nitrocellulose membrane, and the resulting blot was probed with antibody to iINOS,
then stripped and reprobed with antibody to COX-2, and then stripped and reprobed
with antibody to COX-1. As shown in Figure 8, treatment with 1 exhibited dose-
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selectively inhibited production of COX-2 but not COX-1 in LPS-stinulated
cells. EXAMPLE 40 Inhibition of LPS-induced TNF-al pha Rel ease by Human
Monocyt eswiosi481@npounds of the Present |nvention [00022PCTRISoza815human
elutriated nonocytes (Advanced Bi ot echnol ogi es | ncorporated) were thawed

and egebehdsht iMhidltion ofad SiihduceldNOS pfodl@%ﬁB& addmbhetreammhtwnh( 10%
heat -i nactivated fetal bovine serumin RPM 1640 nedi um supplenented with

100 Uselectiuelydnhibited prasbigtign af %@Xe?pbuirﬂﬁﬁquénh'fsbpﬁnﬂt@lulﬁ@ﬂéﬁﬁﬁoet hanol ) .
Cells were centrifuged at 800 rpmfor 10 mn at room tenperature using a
Beckman GS-6 centrifuge with G4+3.8 rotor, and the cell pellets were

resuspended in 20% FBS conpl et e EXAMPLE 20% heat - i nactivat ed FBS in RPM

1640 nmedi um suppl enent ed wit 0 eni ci | streptonycin
and 50 pM Wl@%ﬁ'&%@ﬂ%ﬁéqgég %Jgé\gh lg"é.'f‘??rh@'o %EM\IF 10 min
at roomtenperature. Celd, npﬁéuﬂssof\/yﬁé@régéﬂqﬁm in 20% FBS corrpl ete

medi um and the cell suspensions were pool ed and passed through a 70-m cron

cell strainer to renove any aggregates or clunps. The cell suspension was
adj use00226] 2. Frazddhusein elltrated midficiBs (Adwphesd Biatdchmlogles | suspensi on

11 ssublricarnaiatech o il poefasicl-pll AL TSP TR rLY A0 Va76S  or 1 -
h. Ccel é&mﬁ%%w%ﬁlﬁgagg%ﬁﬁslhggﬁﬁtéé fothBRe SErurh 4 REMMSAThelild . 1 0

3.0, 1 ete nmediumfor 1 at 37C. After
pr et reammdementeqwmblmﬁact/cmiaremmmn(10¥B)Jg/ﬁ1nlcaﬂ&d>mvmﬂlami 59|DIM AZurium in 20%

FBS | et di dded | trat

0.1 o6 PRI RRRE0O NG Rl vt pamtsudaiia i Gim RO R st FfT ™ he. ceris

ver e éhﬁél?%%ﬁé ufsi?fg 2 BRkAHan3ES-6 eeﬁltrlfdy@w&h@mp@m@t aa”rtdith‘éﬁfeﬁ har vest ed
guot s

and al1i the supernatants frozen at -80C fog subsequent anal
Cel | s pelletaavese sesuspended in20%y EBS eamplete medinn (0% begtripastiyat

t 9 trat
o Tre B 4B mElive FATEene I SRR B B0 Ble Cotne ¢ At 'VZ“
sandw sfieStoiam AmarB0QAs Lametcdptbethanol] bRd o@anagécﬂi&@aEsyalt &Dﬁsr)pm fdre nean
percent inhibition of TNF-al pha release relativ F\cﬁ; aI cul at ed
P or *eath rDie e dempRIaiTe-c Gl SopBHRTerPaREPRIISCL IS NS 68T BIFSS 05
PCT/ USQ2/ 384 50hd #! 8SIME Rafdritshs WiSresiie bAd TRR5Ed 2nrdugh £P0makRASl the

I nvent i on caused _ i
strainer to remove any aggregates or clumps. The cell suspension was adjusted to

2.5 x 10° cells/ml in 20% FBS complete medium. Cell suspension (160 pl, 4 x 10°
cells) was added into each well of a 96-well tissue-culture treated polystyrene plate
and incubated at 37°C for 1 - 2.5 h. Cells were pretreated with vehicle (DMSO) or
test compound (0.3, 1.0, 3.0, 10 or 30 pM) in 20% FBS complete medium for 1 h at
37°C. After pretreatment, lipopolysaccharides (LPS) from Salmonella typhimurium
in 20% FBS complete medium were added to the cells. The final concentrations
were 0.1% DMSO and 10 ng/mi LPS in a final volume of 200 pl/well. The cells were
incubated for 20 h at 37°C, and then the supernatants were harvested and aliquots
of the supernatants frozen at -80°C for subsequent analysis. Cells on the plates
were assayed for cell viability using the MTS/PMS assay (Cory AH et al., Cancer
Commun 3:207-212, 1991). The concentration of TNF-alpha in the cell supernatants
was determined using quantitative sandwich enzyme immunoassay for human TNF-
alpha (R&D Systems). The mean percent inhibition of TNF-alpha release relative to

vehicle was calculated for each concentration of test compound from multiple
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significant inhibition of LPS-induced TNF-al pha rel ease by human nonocytes.
73 WD 03/048108 PCT/ US02/ 38150 TABLE 2 Test Percent Inhibition of

TNF- al phawBaeBe#es Conpound 0.3 pM 1.0 pM 3.0 pM 10 pM 30PeMUS4®38156 14%
47% 54% 31 - 51% 73% 83% 86% 37 - 17% 38% 65% 78% 13 15% 40% ' 70% 78%
78% SetermindEdnS. 786 SGovik¥in TEbte-2, 3AS0cobfholiffts of H3dinveditibh cadsdd% - 62% -
89% 44 32% - 67%- 91% 71 20% - _47% - 65% 69 1% - 22% - 50% 58 6% - 13%
- 53%sigyfioanhinhigginn ofddtp-induced TNF-akpha fsjeaserby MeRAUBPRNA3YI8E| mul ati on of
G ucose Uptake in 3T3-L1 Adi pocytes Wth Conpounds of the Present

I nvention [000226] Differentiation of nouse 3T3-L1 adi pocytes was carried
out using the nethod of Greenberg AS, et al., J Biol Chem 276: 45456- 61,
2001. Briefly, 3T3-L1 fibroblasts were differentiated to adi pocytes by

i ncubation in DMEM contai ning 10% FBS, 72 pg/m porcine insulin, 0.5 nM
3-isobutyl net hyl xanthine (1 BMX) and 400 ng/m dexanethasone for 2 x 48 h
at 37C. Differentiated cells were maintained in nedia containing 10% FBS
wi t hout insulin, |IBMX or dexanethasone until they were wused for
experinments. The effect of treatnent with conpounds of the invention on

gl ucose uptake by differentiated adi pocytes was assessed essentially
according to the nethod of Tafuri SR, Endocrinology 137:4706-12, 1996.

Adi pocytes were incubated with vehicle (0.1 % DVSO) or test conpound (0.1,
1.0 or 10 pM for 48 h
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i n DMEM cont ai ni ng 10% FBS,

m n

in

oWOomones1Hs ee,

_ t hen washed and i ncubated in high-glucose,
serum free nediumfor 3 h at 37C. Cells were then washed,

i ncubat ed f

or 20

serum free medi um cont ai ni ng 100 nMPCRAlsh2/8815¢ hen

suppl emented with 2.5 pG/m 14C- deoxyglucose in 0.1 nmM cold deoxygl ucose

and
tenp

anpoupt

rel ati
t est
conp
in d
Upt a
60 9

further
erature.

i ncubat ed for
After washi ng,

74 WO 03/ 048108 PCT/US02/38150 10 min at

cel | sTaBLE pysed with 0.5% SDS and the
r adi oact|V|ty was rreasured in a scintillation counter to determ ne the
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[000226]

EXAMPLE 41
Stimulation of Glucose Uptake in 3T3-L1 Adipocytes With Compounds of the Present

Invention

Differentiation of mouse 3T3-L1 adipocytes was carried out using the

method of Greenberg AS, et al., J Biol Chem 276:45456-61, 2001. Briefly, 3T3-L1
fibroblasts were differentiated to adipocytes by incubation in DMEM containing 10%
FBS, 72 ug/ml porcine insulin, 0.5 mM 3-isobutylmethylxanthine (IBMX) and 400
ng/ml dexamethasone for 2 x 48 h at 37°C. Differentiated cells were maintained in
media containing 10% FBS without insulin, IBMX or dexamethasone until they were

used for experiments. The effect of treatment with compounds of the invention on

glucose uptake by differentiated adipocytes was assessed essentially according to
the method of Tafuri SR, Endocrinology 137:4706-12, 1996. Adipocytes were
incubated with vehicle (0.1 % DMSO) or test compound (0.1, 1.0 or 10 pM) for 48 h
in DMEM containing 10% FBS, then washed and incubated in high-glucose, serum-

free medium for 3 h at 37°C. Cells were then washed, incubated for 20 min in

glucose-free, serum-free medium containing 100 nM insulin, then supplemented with

2.5 uCi/ml *C-deoxyglucose in 0.1 mM cold deoxyglucose and further incubated for
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AVP was converted to adenosine by addition of 10 ng/m snake venom

nucl eoti dase and further incubation at 30C for 10 m n. Unhydrol yzed cAMP
was bourmota/ 0488 X2 resin, and remai ni ng [ 3H adenosi ne i RCTHES0ABRISDOUS
phase was quantitated by scintillation counting. The mean percent

i nhi b §ingiR é?tfroé’r%én%rm Af@éﬁWé(sﬁlN%WISWéreuyﬁcemthr(DBﬁ/wISIDSiamttdae
determ nations (Table 4). ound 1 exhi bited significant inpibition of

bot h mliaath«mwas megsyregrig metlltaﬂes@ounlej tg deigrmiBg HeBMAUE O ti es. 75 WD

03/ 048108 0 Z\V e Per ne

Act  vOLyfosR Blase, ThRTigah ppAgE sinEENTG ﬁg@fr‘%&t?)?éié’a@@awﬁe@&@5%
EXAMPldet 43 1b0%)twas Mc@btd&&léﬁh%@c&h@a@moﬂe&t campoting dxpha friplip#teki nase
Wth a Compound of the Present entl WHH) @2 8]. Conpound 13 was exam ned
for i detesmiinatiopst Hs SHAWMR;ID TLéﬂ%eﬁn S PhPHRY Cq4%§8ced

phosp ﬁé\@{ NO(-) cells were
seedeg‘gﬁ\%ﬂc%tn't Q@Bg%’['Bﬁ%?gjdg&g @taﬁé ! In n%@\flj\e;ecl%dl??gz%g culture plates one
day prior to the experinent. To start the experinment, cells were washed 2X
with RPM 1640 medi um 0.5% FBS, TABLE B penicillin, 100 |ag/n
streptomycin, 1 nmM sodium pyruvate, and then pretreated wth vehicle (0.1

% DVBO) Or TeSI7oGONPOUNd ( BarebnEStRiiafbn SfGluebse Uptael 7 pr et reat ment ,

—

cells were i in r(P 40 TEdT U 7% FBS, 1 penicillin,

100 | ag/ m °‘&§6 Gﬁ@%ﬁ A— gplmm tmM Py mo@%/l\:"lu cont=ai t-:‘lﬁb |J° 10 Hg/ m LPS or
LPS (10 ng/rﬂ)/@l\l—garrma at 37 r 15 mn /Is were then
washed 2X with cBld PBS (pH Af‘) and Iyse 2|)ﬁ 20 mM T% oI—|CI (pH 7.5), 150
mM NaCl, 1 mM NBBEDTA, 1 nMEGBFA, 1% Trit 2.5 MM s pyr ophosphat e,

1 nM bet a- glycerﬁﬂphosphate B%M Na3vos, 1B0%g/m | eupéd®in, 1 nM PMSF on
ice for 10 mn. 8%sed cel |'s 9@%e col | ect dd78hd centri 188%d at - 20, 800 x g
for 10 min at 4@9 Supernat anD8% | ysates) @4% col | ect ed20%al i quot ed, and
stored frozen at40 80C until 1268 Lysates 117%%I| ag of totl26%pr ot ei ns per
sanpl e) were sulgzpcted to SHG7pel yacryl anmi1des (4-20% géB9W ectrophoresis,

and the 64 108% 113% 127%
56 83% 100% 126%
EXAMPLE 42

Inhibition of PDE4 and PDE3 Activity With a Compound of the Present Invention

[000227] Compound 13 was examined for its ability to inhibit the activity of PDE4
and PDE3 enzymes. PDE4 partially purified from human U-937 promonocytic cells
and PDES3 partially purified from human platelets were used. Test compound (1, 10
or 30 pM) or vehicle (0.1% DMSO) was incubated with 0.2 ug PDE4 enzyme or 1 g
PDE3 enzyme and 1 yM cAMP containing 0.01 pg [PH]cAMP in Tris buffer pH 7.5 for
20 min at 30°C. The reaction was terminated by boiling for 2 min and the resulting
AMP was converted to adenosine by addition of 10 mg/ml snake venom
nucleotidase and further incubation at 30°C for 10 min. Unhydrolyzed cAMP was
bound to AGI-X2 resin, and remaining [*H]adenosine in the aqueous phase was
quantitated by scintillation counting. The mean percent inhibition of PDE4 or PDE3
activity was calculated from duplicate determinations (Table 4). Compound 13
exhibited significant inhibition of both PDE4 (ICs0 < 1 M) and PDE3 (ICso = 13.6 uM)

enzyme activities.
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separated proteins were transferred to nitrocellul ose nenbranes. Menbranes
were blocked with 5% non-fat dry mlk, 10 mM Tris-HC (pH 8.0), 150 nM
NaCl , 0. Iweoo3/tysaeh(r)-20 at roomtenperature for 1 h and PheruSesssasbl ott ed
wi th mAb agai nst phospho-p44/42 MAP ki nase (Thr 202/ Tyr 204) at room
tenperature for 1 h. The nenbranes were then washed and incubated with a
hor ser adi sh peroxi dase-1inked antTABLES# secondary anti body at room
tenperature for I h. The S|gnals were detected usi ng ECL Vestern blotting

detection reag |ne resul il 108 PCT/ US02/ 38150
conmpound 13 inﬁnf LPS=tn e?c§ﬂ? .UDB'tﬂfgﬁf Eungu U|Ailgﬁr¥'ﬁ MAP ki nase at
30 pM but ccrrpound 1oHted LPU,1 oy garmra | nduced
phosphoryl ati on 4a4/42 in /‘Uose depen@eﬁ{}’ nmanner at 0:%? pM and 10 pM

(data not ti mul at ed
Lynphocyt e ProI I feration Wth a Corrpound of the Pr esent Inventlon [ 000229]
Compound 13 was examined for its ability to inhibit anti-CD3/anti-CD28

stinul ated | ynphocyte proliferat E%%}Mﬁ‘lfg' i.;ng of antigen, or antibodies, to
CD3/CD28 triggers activation an atlon of T-lynphocytes, which are

key st pipgbitioN oF V.e- inﬂucé@PﬂbbﬁEo@[htldﬁ‘&fr&WﬁWKMMh é—C%hﬁﬁ&ihdand
Pober, Cellular and Ml ecul ar | nmunol ogn 3rd edition, WB. Saunders
Ve

Corrpany, Phi | adel phi a, 1997) of MssBresant nfieph nodes were col | ected from
BALB/c mce (female, -8 weeks old), and the cells were isolated in PBS (pH
7.4) and mxed with culture nmedium (RPM 1640 nedium 10% FBS, 100 U ni

peni cif0b0228JL00 Pampousd memwmammewfowb%mw taiphitet bR8dhducedliaed cel |
suspensi on was centrifuged at 900 rpmfor 10 mn at roomteg&frature usi ng

a Bec W"@'Qﬁr@@ﬁt'ﬂdmﬁ?@m%ﬂh@ﬁgoB of Bd42 MAPdrinassiRAV4ed7on, cel |
Il et 900
pelle (g?anlttgﬁ:]@%)r(zt%'éﬁ? QRIS delfef 'ék by %@?I‘I pg{ ﬁ/%v\yn' 6 disagal é:’& c}ﬁf'e

rpm f room ténperature re resuspende
cul t undatesdnenandricelo the wxperimendn Tedta? tlxe exgerimept) celislwvece Mashpdr wel |

vent o 2 ket T ef v Benvs WS, Il betyolBe B i PO Bmydh o e

Wi th phiM $SfluddRLGate2Bhd tHBH BRetiddiEd (Aﬁ’thﬁﬂ,fhrﬂlé (@ﬁ% EﬂMS‘;O? pPuse CD28 (0.2

pg/ M) nonocl onal” anti bodies or with culture nedium The fi nal
concerconapewrds (Weere3@ uM) & BYB0 fanhdl N 0Afn pretreattaeniooelts waraincuhatedviol une of

200 RPMI 1640 medium, 10% FBS, 100 U/ml penicillin, 100 pg/ml streptomycin, 1mM
sodium pyruvate, containing 10 ng/ml LPS or LPS (10 ng/ml)/IFN-gamma (10 U/ml)
at 37°C for 15 min. Cells were then washed 2X with cold PBS (pH 7.4) and lysed in
20 mM Tris-HCI (pH 7.5), 150 mM NaCl, 1 mM NaxEDTA, 1 mM EGTA, 1% Triton,
2.5 mM sodium pyrophosphate, 1 mM beta-glycerophosphate, 1 mM NazVOy4, 1

Hg/ml leupeptin, 1 mM PMSF on ice for 10 min. Lysed cells were collected and
centrifuged at ~20,800 x g for 10 min at 4°C. Supernatants (lysates) were collected,
aliquoted, and stored frozen at -80°C until use. Lysates (29 ug of total proteins per
sample) were subjected to SDS-polyacrylamide (4-20%) gel electrophoresis, and the
separated proteins were transferred to nitrocellulose membranes. Membranes were
blocked with 5% non-fat dry milk, 10 mM Tris-HCI (pH 8.0), 150 mM NaCl, 0.1%
Tween®-20 at room temperature for 1 h and then were blotted with mAb against
phospho-p44/42 MAP kinase (Thr 202/Tyr 204) at room temperature for 1 h. The
membranes were then washed and incubated with a horseradish peroxidase-linked
anti-mouse secondary antibody at room temperature for 1 h. The signals were

detected using ECL Western blotting detection reagents. The results showed that
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pl per well. Cells were incubated at 37C for 67 h, and then cells on plates
were centrifuged at 900 rpmfor 10 min at roomtenperature using a Becknman
GS-6 CenwoioBuogmosv th GH 3.8 rotor. 150 pl of supernat ant PCrarsozasaso wel |
was subsequently harvested and frozen at -80C for further analysis

( ELI S@ympband renamited LS intiicelphioephdBfatin of p4Al2 MAP keisenat\8ds added
into eacﬁ well to replace the harvested supernatants and 4Q pl of MIS/ PMS

sol ut UbhbuiarotdlduieM, whils thasrmpeund inhipded RS/ IFdN-9amea BUced at 37C for 140

nm n, . I ' ' ‘ b er. The
00, bHFtBHPRbr ek Zln + HasPbBndert iRz a0 BRFTY PORR L

03/ 04830shdvdy. US02/ 38150 were used to conpare the proliferation of treated
cells. As shown in Table 5, 10 pM of conpound 13 caused about 50%
inhibition of the proliferation of nouse nmesenteric |ynph node cells

stiml ated by anti-CD3/anti - CD28 ymesg! | antibodies. Inhibition of

CD3/ CD28 nedi ated T-cell proli fgzrat I on Egg@m)nst rates conpound 13 is able to
bl ock an Imibitionl afArtaCDB/Asli-©DR28 Stmulaied LymgheeytseProlifgratieimVVith/a a

interactions with a step.in the,sj nalg tragfductt.i gn cascade. This
i ndi cates that conpound 42MRYYNG Hm#onﬁfﬁp Bt vity, which may be
useful for the treatnent of imunoproliferative disorders. TABLE 5

Treatnent O D. (Mean SD) DMsO 0.020 0.006  DWMBO + anti-CD3/anti-CD28
mAbs J00D229]0. 18®meund &3 weasuerenmingd for ispabiliv to-iombE antifeDd/antisCDg8012

EXAMPLE 45 .| t of..Coll . ARARINN i
CormosiTaUteq Ratbhaen ol B REHEE S o3 rhlifndBe b G die o
(ClA) tiRfers Betigaibr and prddéyalidn af Taymphboytesmhithzael kay stepdinmoivekdan
coll agen Type |]. The induction schedul e was as followns: on“@% L& 100
t ag/ 10®YstingrarcenpLBe sespenselAbbag) Lighiman epd)Pohar Galitiappnd Mojgeway 21,

105 * i R0uRly o AQRATENGA RS Corith Bt eepy o ey )
On Dayn3sh nadesilese roetiected drdn BayL@/y seice iemale s~ deetsiold)ednd thercdls col |
S o salatedin s B TBland e with 2DRdre tiedlns (RPAMAB4B mBGLAY,' ' S
10% FBS, 100 U/ml penicillin, 100 pg/ml streptomycin, 50 uM 2-mercaptoethanol).
The cell suspension was centrifuged at 900 rpm for 10 min at room temperature
using a Beckman GS-6 centrifuge with GH-3.8 rotor. After centrifugation, cell pellets
were resuspended in culture medium and centrifuged again at 900 rpm for 10 min at
room temperature. Cell pellets were resuspended in culture medium and cells were
counted. 2 x 10° lymph node cells per well were added into a 96-well cell culture
plate. For the treatment (n=4), vehicle (DMSO) or test compound was added into
cells. Cells were treated with purified hamster anti-mouse CD3¢ (2 pg/mi) and anti-
mouse CD28 (0.2 pg/ml) monoclonal antibodies or with culture medium. The final
concentrations were 0.1 % DMSO and 10 uM test compound in a final volume of 200
ul per well. Cells were incubated at 37°C for 67 h, and then cells on plates were
centrifuged at 900 rpm for 10 min at room temperature using a Beckman GS-6
Centrifuge with GH-3.8 rotor. 150 ul of supernatant from each well was subsequently
harvested and frozen at -80°C for further analysis (ELISA). For the cells on the
plate, 150 pl of culture medium was added into each well to replace the harvested
supernatants and 40 ul of MTS/PMS solution was added into each well. After further
incubation at 37°C for 140 min, the plate was read at 505 nm in a microplate
spectrophotometer. The O.D. values (after subtracting the mean O.D. of blank wells)
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four treatnent groups: vehicle control (0.5% carboxynethylcellul ose (CVO));
conpound 31 (40 ng/ kg suspension in CMC); conpound 31 (100 ng/kg in CMO);
posi tive wonBne10f dexanet hasone; 5 ng/ kg). The ani mal s werPeTdsszsB1per or al
by gavage, twice daily for 14 days, at a dose volune of 250 pl per nouse

per dagsre uERE tBldéfiypaleIhs pRsIFeraliontttieated EbIs. dAS sho@mtin Tadis HETA LB oups.
Mce were weighed and arthritis was scored three tinmes a week. Arthritis

vvazI s croompesing Thoadsest abeytialoe dehibitiah of HiriPrlirradon &) A1AiFed as: eryt hema
. , t
oot r iDereee L ABus cEGsRREIfed By it AEIMIACES hahdiional ', 500

PCT/ Uitibd8its0Inhithitismef Gix3/Col28amediditdd Drodllprokiferatidrsdembostrates ol | owi ng t he
final dose, for_ . nmeasur nt of circul ating drug, | ls. At term nation,

ani malGMrgundel# w@&%@k@mm@unpk?s&a:")é-ﬁ%k%aﬁ# 65“%@@859@% ogi ¢

exam i | I I Al ihR- cirhiced tissue was
secti gﬁgg&ﬂ%r\{g {ﬁged{a'ﬁ%mg?r g@béﬁ‘fiﬁ%gphgl tg%ﬁééi@tlgﬂdca@%gén%t g@ﬁl in and eosin
st ai ndddiseiesithatscampeursd dBdthstimimgnamesdaatiay ectivityy wehich thayabe hséful torscori ng

system by a veterjinary hist. t hol.ogi st who was blinded to the treatnent
gr oupg}."elﬁaiﬁfﬁ?@t ?gdm¥n%r8h%ggtﬁ‘§dd'ﬁ‘a@%f%te arthritis prior to the start of
dosing (Day 0) as shown in Figure 9. The vehicle group exhibited an
increase in severity over the coufgg)pfs the study with a tendency to

pl ateau from about Day 10. The | ow dose of compound 31 had no apparent
S];LS;JJ&&“P.%BH ncrease i p-severity—to-abeut—the st ]ﬁ%@_g[\gp)”be
dexand?M$bne. Hi st ol ogy showed that the vehicle grou?'g -'t“g%(%’l ow dose
conpo@MS@ﬁ@rflﬂt@Dﬁéﬁﬁfﬂné%dﬂé\hﬁoni c inflammation of s Ff4® th  pannus
f or mat Test campodsdt antiCaN3/enti+6eAe8 afibscart i | age, whi | 9-PA8 b0 xanet hasone
group the joints were within normal limts. At high dose of conpound 31
there was a reduction in incidence and severity of pannus formation,

inflanmation cell infiltration /cartilage danmage. Thus a
dose- dependent effect of corrpoung%ﬁ\'zgg‘lgobserved on both the soft tissue

and b h ! o : e e of
e co B o R D e e R B S bhY et hat
t he conpounds according to the prlegenrtion nvention not only | ower bl ood

gl ucose level, triglyceride level and free fatty acid level in diabetic
conditions, but also inhibit TNF-al pha, IL-6, IL-1 beta, COX-2 and i NCS

pr odugigoap3o | réoiEgERLina0cedarthitid (GIR) wHY iduc&Pi{48 DBABEIMies usid V.

immunization with chicken collagen Type Il. The induction schedule was as follows:

ra

on Day 0, 100 pg/100 ul in Complete Freund’s Adjuvant (CFA) intradermally; on Day
21, 100 pg/100 ul in Incomplete Freund’s Adjuvant subcutaneously; on Day 31, 100
ug/100 yl in CFA subcutaneously; all given at the base of the tail. On Day 35
animals received lipopolysaccharides (detoxified from E. coli serotype O111:B4; 40
pg/mL) intraperitoneally. When signs of arthritis appeared, mice were assigned into
four treatment groups: vehicle control (0.5% carboxymethylcellulose (CMC));
compound 31 (40 mg/kg suspension in CMC); compound 31 (100 mg/kg in CMC);
positive control (dexamethasone; 5 mg/kg). The animals were dosed per oral by
gavage, twice daily for 14 days, at a dose volume of 250 ul per mouse per dose.
The study was scored blindly to the different treatment groups. Mice were weighed
and arthritis was scored three times a week. Arthritis was scored as a count of
affected limbs and digits, evaluated as: erythema and swelling of tarsal, the ankle to

the metatarsal joints, up to restriction of movement and deformity of the joints.
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phosphoryl ati on of p44/42 MAP ki nase and | ynphocyte proliferation. The
properties denonstrated above indicate that the conpounds of the invention
shoul d bewoshud108 n the treatnment of disorders associ at e®Criush2/381sul i n
resi stance, hyperglycem a, hyperlipidema, coronary artery di sease and

per i phEralma/wasmbHectddmmsmaadmhais 4IHm1|rs folkating the fihal dddeqforat i on,

I nf | amrat or d| se ses, gtﬂsreases roI | ferative di seases and

cancer Me&sy C!rﬁH?@n BWIatic, a E?%'Fd@(? ,
phosphggl ﬁﬁfoelhﬁﬁé?ré%ﬁg(/éﬂ fd\’“?‘lD SIFEQ?%%BQI% SxARiRioPA BiHABIrRES Werf 2o RSP in

EXAMPLE 46 Synthesis of
i met hoﬁoylrmbnyIE)ecalau‘lewb’mswlec\uabaeDMnadiphgittmieaw paraleh tathaleor{ed7 anf000232]

i h
ai et OP SRRV R P Eo AT g cliohd wirgiFora Y e“%t@%eﬂtot*mea@at@a 26 g,
1. 8 mMafthrifi'scoringysleasth b@@v@@ﬁné@h@tdﬁa}hd@@shﬁﬂb%@bn% tfthe

Sol vent was evaporated and crude product was purified by silica gel

chr onsiredingigroymooasialain bl greupsirdvRoder@e arbritisprico ta thg startiof) , 7. 96

1=, 2080 DAL s EnbRy HiFIdaR S e vl ofpd ofnificlEnitleas iy Gy,
2H) , Ssébritpovéitthe coubse 6Dt stad) with. @ﬁbnﬁbh@y ta3 platedl flohh MsolviDdye1dEO N Me
MeO %' C]VE NH2 HN O 43 67 EXAMPLE 47 ¥fnt hesi s of

3- { 4- [ 4be lowense phcamapyre31513d DQB@P?@H‘%? eat A ths a0IMals ropparekyth

h I

g {e Zy[%el'?él_@ (E)}Q)%'ca %P\@F’nﬁ]y F?'Ie%ﬁg{r?g)%b ‘%gégﬂ-g‘?‘r’%mwpgab?’é‘rtﬁhce acid, 24
(1. 0 gsarfe@xtendlas, dexiapwsthasdnd. OHt‘sToIggy@hé\'&ed“ltbdat)thetveih&ﬂélgk@memﬂtr(eB 12 m)

s pohetoRnoqEPaing 33 dipor MaB Maea s eI APD of SHhaYTBM od | 1
tcﬁlr g(rara ”;?aorg}ﬁt/rﬁtg’%@rg?ga 'd'etsﬁ'Ugﬁlon S Hgﬁe §HH icdriage Rihild indHeRexahletifss 9!
group tﬁe joints were W|th|n’normal limits. At high dose of compound 31 there was a
reduction in incidence and severity of pannus formation, inflammation cell infiltration
and bone/cartilage damage. Thus a dose-dependent effect of compound 31 was
observed on both the soft tissue and bone and cartilage, consistent with a disease-

modifying activity of the compound in this model.

[000231] It will be evident from the above that the compounds according to the
present invention not only lower blood glucose level, triglyceride level and free fatty
acid level in diabetic conditions, but also inhibit TNF-alpha, IL-6, IL-1 beta, COX-2
and iNOS production in inflammation, as well as inhibit PDE4 and PDES3 activity,
phosphorylation of p44/42 MAP kinase and lymphocyte proliferation. The properties
demonstrated above indicate that the compounds of the invention should be useful in
the treatment of disorders associated with insulin resistance, hyperglycemia,
hyperlipidemia, coronary artery disease and peripheral vascular disease and for the
treatment of inflammation, inflammatory diseases, immunological diseases,
proliferative diseases and cancer, especially those mediated by cytokines,
cyclooxygenase, phosphodiesterase and/or MAP kinase.
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0.35g (yield, 25.0% . [000235] A m xture of

4- benzo[ 1, 3] di oxol -5-yi-3-{4-[4-(2-ethoxycar bonyl et hyl) -

phenoxy] -wbhenykgie®- oxobut - 3-enoi ¢ acid, 68, (0.08 g, 0.17Pemwaisp2/38150

benzotriazol -1- yl oxytris-(di net hyl am no) - phosphoni um hexaf | uor ophosphat e

(BOP, 0.09 g, 0.21 mmol), wEXAanPYEa48 ne (36 pL, 0.25 rrrml) di met hyl am ne

in THE éZM 0.25 nm,, 0.5 80 WO 03/048108 PCT‘)USO /38 m%b @n DIVF (2.0

M -) waSysthesiscal Ndé-[3463, ﬁrwweﬁth%mhwl}pkfimt )élca%@éﬂ PYRY Y

poured in water (20 nm). Solidps ?‘% ? d-;nyas filtered and boiled in

t ol uene, cooled and filtered. 8 e so was purified by silica gel

chromat ography to yield 69. Analysis: 1HNVR (DMSO-d6): 6 7.24 (d, J=8.8Hz,
6. 95 goverlapped d, J 6.68 (d,

J 8 RD0332%) " A Thtire of 2@ ammophepyh 3 (.8 ArhSugxyBnRRENNG 5cCr
(t SA'%: g@écgﬁrﬂgﬁgﬁ% (?5@45%,1 %n%o()barrﬁi béﬁ)og &léﬂd%égi ’I%m&)ﬂin 2. 6? .

|/ | anKydréus bishzéhe)18.0 mtc)ﬁvaecﬁeateatat q0° o for 24. et VB&WH@V&@dSynt he5| s

A Y A | P |
2- 4 | |
{ %mj Féﬂllyg@ =L 45@!&/@@10% ’81?0553‘(\@ nMJl[%/Z %WQ&B]SW@FEZI—}')} mal oni ¢

acid anmoni um

hydr OXI76€(d( 288/08lHZ el €7. 5142621@?1 3, 226dd, 47 2ke| ZHéoﬁ 552(Sn1 dh6.3% (t, r oom

i th ra-BFGi i 81 950k HE % PR LG ) A AP SF 2 (aflr ous

magnesi um sul fate and evaporated. The crude product was purified by silica
gel chromat ograhy to yield 71, 0.23g (yield, 24. 5% [000237] Anal ysi s:
1HN|VR CDCl 3 + m OD): 6 8.32 (m 2H), 7. 40 (overl apped d,
‘,AO“ é’ﬁ(ovenappedd J= 8. Vg .a (mlH) 6. 92

OMe
NH, \”/©
o]
43 67

EXAMPLE 47
Synthesis of 3-{4-[4-(2-benzo[1,3]dioxol-5-yl-1 -dimethylcarbamoylvinyl)-phenoxy]-
phenyl}-propionic acid ethyl ester (69)

[000234] A mixture of 3-{4-[4-(2-ethoxycarbonylethyl)-phenoxy]-phenyl}-2-
oxopropionic acid, 24 (1.0 g, 3.0 mmol), piperonal (0.67 g, 0.45 mmol), triethylamine
(5.12 mL) and acetic anhydride (5 mL) was heated at 80°C for 3 h. Reaction mixture
was poured in water (50 mL). Solid separated was filtered and boiled in toluene,
cooled and filtered. Crude solid was purified by silica gel chromatography to yield 68,
0.35¢ (yield, 25.0%).

[000235] A mixture of 4-benzo[1,3]dioxol-5-yI-3-{4-[4-(2-ethoxycarbonylethyl)-
phenoxy]-phenyl}-2-oxobut-3-enoic acid, 68, (0.08 g, 0.17 mmol), benzotriazol-1-
yloxytris-(dimethylamino)-phosphonium hexafluorophosphate (BOP, 0.09 g, 0.21
mmol), triethylamine (36 pL, 0.25 mmol), dimethylamine in THF (2M, 0.25 mL, 0.5
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(d, J=8.0Hz, 2H), 6.84 (d, J=8.0Hz, 2H), 6.60 (s, 1 H, 3.22 (d, J=12.0
Hz), 3.12 (brd, J=12.0 Hz), 2.98 (brs, 3H), 2.96 (brs, 3H. 81 WO

03/ 048108WB@30¥S02/ 38150 0 O NNMe N Me ~N LN Me | Me PCT@SO2/808Me \
CONH2 COOve CONH2 70 71 [000238] It will be appreciated that various

modi T inEadl) RIBMFLR. DenimBsigs strrédieor 10remat mmwdgemwneeaaemum naiRtliras
defined in the follow ng clains wherein: 82 V\Dé) 8%@@ PCT/ US02/ 38150
What Wes posresin water12Andonpelic §enarxated wasdiliare Pgd@ UNSm For mul as

12 Gooleg@ng ised; Ciftielofvitpiiticd by ficpgel ghignptofidbty Wyt eg, 7 B R
R3 RAanRsist "HNMR (DMSO-de): & 7.24 (d, J=8.8Hz, 4H), 6.95 (overlapped d, J=8.8Hz,

4H), 6.80 (d, J=8.0Hz, 1H), 6.68 (d, J=8.0Hz, 1H), 6.54 (s, 1H), 6.51 (s, 1H), 5.96 (s,

2H), 4.05 (q, J=4.0Hz, 2H), 3.05 (brs, 3H), 2.85 (brs, 3H), 2.80 (t, J=6.0Hz, 2H), 2.60

(t, J=6.0Hz, 2H) and 1.15 (t, J=4.0Hz, 3H).

2 0
COOH <0 O N~ “COOH 0 Ny oNMe
|
o 0 )
\©\/Y°Et \©\/\”/°Et \©\/\W0Et

O O O
24 68 69
EXAMPLE 48

Synthesis of 2-{4-[4-(1-dimethylcarbamoyl-2-pyridin-3-ylvinyl)-phenoxyl-benzyl}-
malonamide (71)

[000236] To a solution of 2-{4-[4-(1-dimethylcarbamoyl-2-pyridin-3-ylvinyl)-
phenoxy]-benzyl}-malonic acid dimethyl ester, 70 (0.49 g, 1.0 mmol), in DMF (5 mL),
ammonium hydroxide (28% in water, 12 mL) was added and stirred overnight at
room temperature. Reaction mixture was poured in water (30 mL) and extracted
with chloroform (5 x 25 mL). The organic layer was dried on anhydrous magnesium
sulfate and evaporated. The crude product was purified by silica gel
chromatography to yield 71, 0.23g (yield, 24.5%).

[000237] Analysis: '"HNMR (CDCl; + CD3OD): & 8.32 (m, 2H), 7.40 (m, 1H), 7.18
(overlapped d, J= 8.0 Hz, 2H), 7.20 (overlapped d, J= 8.0 Hz, 2H), 7.12 (m,1H), 6.92
(d, J=8.0Hz, 2H), 6.84 (d, J=8.0Hz, 2H), 6.60 (s, 1H), 3.22 (d, J=12.0 Hz), 3.12 (brd,
J=12.0 Hz), 2.98 (brs, 3H), 2.96 (brs, 3H).
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(1V) R 3 X 1AR7 R13 R12 R15 X R4 R12 RI3 RI5 ~NN*/ * NNRL/ R
Ry ~I|l R6R y Rl7 16 R4 Y O17 R14 YO RB RB RRO R-\\ * Rs R2 R2 L//
(M) (VWB3sk#1Bb R3 R4 TFR5 X R7 X R7x R11 R12 Y x R20 PNTNS02/8815R6 i R6
R10 Y R18 R19 83 WD 03/048108 PCT/US02/38150 R8 RB RRRL RO ril1~\ s R2

HET R2 R'/ (M) _ (MI1l) 3 RARS RBRA-- RSR7T XR7 12 12 11 RX RI11 R R
* X

o
M
| TR ,\"\,l, © | N X I;I'Me
I~ e
N N/ Me
o
COOMe CONH,
70 71
[000238] It will be appreciated that various modifications may be made in the

invention as described above and as defined in the following claims wherein:
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XR RI3Rg*Y 6RoYROYY RSR\N RRR R/ (IX) RBR3 R4 ~R5 RO
~\JR X\~7R3/ 1 (X RRBR2C MR NXZREROYYXA R R\\ RO
R2 (X11) wBd3es1p8l- R5 R RO R2- |- * (XI) X R7 /° R11 R3PR4/US0%/381R6 /| R R
* 12 6 BRIO RBR\\ ROARR R (X111) 3 R4 T-R5 XR7 RI1 1R 12 X Z

What is claimed is:

1. A compound having a structure selected from Formulas I-XIII:

Rg |$12
Ny
s O Y
(V)
S R12 $13 Ris
~a-N_ N X
R
\ﬂ/ Ry7 16
(V1)
R14 312 Y
ALk R
X\N N- 20
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R6 R10 Y Y wherein the stereocenters marked with an asterisk (*) are R or
S-; the bond represented by a dashed line plus a solid line is a double
bond or aweimgksaobond; and wherein 84 WO 03/048108 PCT/ UBQZ/1B3845050 R1l, R2,
R3, R4, R5, R6 and R7 are each independently selected fromthe group

consi stl ng oRkgH optionally substituted 8-C20 linear or branched al kyl,

chl oroa% | Qk ff?sla uor oal kyl ; opth)| s@bski tuted C2-C20 linear or

br anc ;- optional I y s d m aryl, linear or branched
al kyl yy,/l [ r or branched alke COOR whe Ris H optionally
substit Bged, al ky(l\/”) opt i onaﬂg yed C2- cﬁo al kenyl or

optionally s ¥t 8t ed -C10 aryl, pot assium cal cium nagnesi um
anmonium tro hamRne CC]\IR’ R', where Ragd R’ R;re i ndependently H,
optional ly sub&t| d gl- €20 al kyl, optiOnat ™y sulpsti Ryt ed C2-C20 al kenyl
or optionally sulysti Q Cg( C10 aryI or whg R R r;%pr ents a cyclic
noi ety sel ected ' I‘m pi peri di he i pgaf azifhe; opt| onal |y

substituted Cl-CBsani' NH2 Cl- C20 aIRﬁyI armr,poy bis(al kyl am no),
cycl oal kyl am no or cyc Pe am no; OH optionally substl tuted Cl-C20 al koxy,
optionally sfgbstituted Cl1-C20 al kanoyl; optionally substituted Cl-C20

acyl oxyR Bgionally substituted Cl-C20 al kyl carboxyl am no; cyano;
nitropR %C)Z " where R.. and R ... _are independently H, Cl1-C20 al kyl
or aryl ere R(XJs H Cl-C20 R&I kyl or aryl; SOBR'' where R is
H Cil- CB@ Bk saryl; and C4-C8R Lockel es sel ected fromtetrazolyl,

i mdazolyl, p olyl, pyridyl ancR2—+ ndol yI|* R8 and R9 are each

i ndependent |y I ectRad fromthe gr (of0) ting®f H optionally
substituted Cil- CioAﬁ neeﬁhsol?mr anc édRaTkyI Ryptional |y substituted C2-C20
| i near or branch kemy! ; xoptzonal |y sﬁ?s)tltut ed C6-Cl10 aryl or

het eroaryl ; COORgher€] R ils H[| opti onallyxsubstltut ed Cl-C20 al kyl,
optionally substitutethhCX-C2¥ al kenyl or optionall y substituted CB- C10
aryl, sodium potassium calci iy magnesi um anmmoni um or tronet ham ne;
CONR R',

(XIl)

R1q

(Xin)
R11 R12
R1o

wherein the stereocenters marked with an asterisk (*) are R- or S-; the bond

represented by a dashed line plus a solid line is a double bond or a single bond; and

wherein
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where R and R' are independently H, al koxy, optionally substituted Cl-C20
al kyl, optionally substituted C2-C20 al kenyl, optionally substituted C3-Cl0
cycl oal kyWoms/o¢sio8 oal kenyl or optionally substituted C6- CPOTAISYY/38160
heteroaryl, or where NR R' represents a cyclic noiety selected from

nor phg,| re, RPIRERLRI&Nd RY Hred®3¢h peliepdhdently seldetzal feomithggraz ne, or
met hyl pi perazi ne; NH2; C1-C20 al kyl am no, bis(al kylam no), cycl oal kyl am no
or cycsiongisting ®6; OH, C1-C20 al koxy; CI1-C20 al kanoyl ; C1-C20 acyl oxy; hal o;

Cl1l- C20 al kyl car / nitro;
CL o0, 2 ! oo Bl AikRel (L MBI08: BOhCHERHRALAorcausne; 1t 1o
SO2R'" where Roroa&yHopﬁﬂmémﬂsalbétymtedrCZa@yd lineaD@Rbramttedccalenylj s H, Cl- C20
al kyl or aryl; and tetrazol 0 and.R11 are each,ipd ndently sel ected
fro?/n t he grgu%pmyﬁpﬁﬂ U(B%/d %%ﬁ@ﬁr{‘] lineay %@6@5‘&9% @@y@ﬁc@wq 'Oﬁear or
branched al kyj,, n%ﬂ%&%ﬁ@éeﬁ@P%OMﬁ&e%ﬁzgphbﬁﬁ Sl%sti‘ﬂ.ﬁtéﬂ@]@zoa:_'keny|

optionally su | tut 0 ary het er oar yl wher e \
optionally sublkyi optienalylsGaditated {3, Cmp&tlkemdlor;bptlsubﬂu subgtidded Q0 al kenyl

or optionally_substi tut ed C6- ClO sodi um ot

magnesi um anﬁWﬁ urg PRIASHENT %m @ﬁgﬁeﬁl 5&?8}%2‘?@"%{8@’%&?‘4@5%

i ndependent | 'y ni ' " 4rdt ,%b&ht@z@ o kot gummﬂeﬁ Cq-
substituted C%bCIZ\IZRNaI %ébé RorgHgg% |eE)rnelll | y substi tu'tﬁeﬁdloggmélo ary or1 wher e

NR R' repr eseﬁh@akybvptlbﬂalml&%ilttﬁ@d St alkwl@émﬁgnalhésuwlﬂéw iene,  or

Cyeri o am no; Coraer s KRGy Totesths bl b el se BRI T 12y o

Cl-C20 al kyl gy @%I}Heagimldnfe'émperaﬂmbr OptlcS@NI%uU's’tlfuteb&eCd:émlwalkyR

are |ndependentl C20. al kyl or ary Cl- CZO
al kyl or ar yNH25C8®2b altfydanaing; b'ﬁ(%'kl‘P”t'Il"E?W'QﬁWIarﬁ'PoaﬂrﬁyCI'Caﬁ'@'n°
tetrazolyl; I ected from
t he group consi gtﬁ%naﬁggpﬁﬂta onaﬁztilal% W@pgg@%gsgézﬂgfgdl %Eard or

branched al kybl;kanpyll opad)mayllyssmmtltuted €4-C Laagitixy! hatealoptlonailyamtﬂsbwtad kenyl ;
optional ly sulstjtute -C10 aryl or bﬁéi.. LR .r "
optional ly su%SI(??DL?ﬁl%’gcQ%g @é@”ﬁniﬁyang'p@ ﬁ8n§ﬁa Kb A6t IdCZO al kenyl
or optional | y,;supRiehbEHEESR; @J[Q:Z@bmw oﬁQQI USD,RP A HSEIRIMS lqad:?-Osz
magnesi um anmoni un or tromet ham ne;

alkyl or aryl; SOzR" where R™ is H, C1-Cx alkyl or aryl; and C4-Csg

heterocycles selected from tetrazolyl, imidazolyl, pyrrolyl, pyridyl and

indolyl;

Rs and Ry are each independently selected from the group consisting of
H; optionally substituted C4-Cy linear or branched alkyl; optionally substituted
C,-Cop linear or branched alkenyl; optionally substituted Ce-C1g aryl or
heteroaryl; COOR where R is H, optionally substituted C4-Cxo alkyl, optionally
substituted Co-Cyp alkenyl or optionally substituted Ce-C1o aryl, sodium,
potassium, calcium, magnesium, ammonium, or tromethamine; CONR'R",
where R’ and R" are independently H, alkoxy, optionally substituted C4-Czo
alkyl, optionally substituted C»-Cyo alkenyl, optionally substituted Cs-C1o
cycloalkyl or cycloalkenyl or optionally substituted Ce-C+o aryl or heteroaryl, or
where NR'R" represents a cyclic moiety selected from morpholine, piperidine,
hydroxypiperidine, imidazole, piperazine, or methylpiperazine; NHz; C1-Czo
alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino; OH; C4-Czo
alkoxy; C1-Czo alkanoyl; C4-Cyg acyloxy; halo; C4-Cxo alkylcarboxylamino;
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where R and R' are independently H, optionally substituted Cl-C20 al kyl,
optionally substituted C2-C20 al kenyl or optionally substituted C6-Cl0 aryl
or wher ewNR3®I810&presents a cyclic noiety sel ected from morAiset/38189

pi peridine and piperazine ; Cl-C20 al kanoyl; Cl1-C20 al kyl am do; C6-C20
aroyl or @éﬁ@ﬂafr@yBDZN@HR"" wiereeR"Rahd IR ldre Cidefzddehtly H, @4-Gaoydlkyl

b1 per adi nocaBaHy PRRIRCERIE BaodsaioberrodsPaBlother” S R3 may be
absent, or d?%%] grgl:lﬁct edﬁ%t&%wﬂy be an optionally substituted

het erocycl [ rom™nor phol i ne, piperidine, piperazine, and N
nmet hyl p| per| d| ne; Rl4 is sel ect ed from the group consisting of H,

optio bstitut d I|ne or bra ched a |ncI dlng

chl or Q%IO@IWP' diie A r"&‘g? Mtﬁe froay, grPHPect?%éf I i near or
branched a'l—icedﬁﬁbna|l§’8hb§tﬁa{éob’cf- &hhéa\ﬂcﬁ%r@ﬁcl@&aﬁw|opﬂbn§l%l@jmmtéd COCR
where Ris H "~ optionally substituted optionally substituted

C2- C20 al kéImyCzodmealsmlbmmhqd alipayl] @WWHE@UC&U%/U&@% -God@nY@r pot assi um

cal cium neS|u | Mo or tr , nd R
are i ndepe deeayt %O%%D"Yqb%{sﬁf Iéu%@fm?}qn? ggg%m@él%lalweépﬁgﬁgpf

subst i t ut eduB2tittdy &SR Miketyl opbplicimlyIsubsthiséd O4teg 0p; E3diuaryl or where
NR R' represents a cyclic noiety selected from norpholine R{F{?,erl di ne and

pi per azi ne;potgRsieM, aalgiURt MAgBESILM, RMNORYA, avdromethapine e Bependent Iy

| ected f | C1- C20
F?nggr eor W%%R:gc?q{qo F\Fé)ﬂﬂeﬁgbﬁgnt@“ﬂg?%gﬁ f&}ﬁs}’uﬁ%or oa%0 ;’ optionally
substi t ut e(bpﬁaném,ﬂshlbﬂﬁaredomz Braalkbayl aldptionklly sopstitoteal (Dst@JbBﬁI pt ut ed

C6-CLO aryl or het R ||y substituted
C1. C20 a1 kyriere R EHaEpedants ol cublictroisly eslseind AU FErendist: Bibsriie.

substi t ut e%r%@pe@la?lg%w&k ?ﬂ%ﬁ@lkﬂ%ﬁ%&b%l@%‘rﬁhémc H%&ﬂ\%irﬁlﬁb orarmoni um

and tronet ha are’ | ndependent | Cgt ional ly
subst i t ut ecyélic ﬁﬂﬁhcazl@lyit C1ePrloiadicoadyt %ﬁzbaﬂkanmyb&eggml@xw@am rC20

t 'l Luted 06- C10 ; t |
ol ety selBHGbPRYRMIR e Blros SN R Wlg Y BBRIS: e N: | Ci- 20
al kyl ami no,lnd%ie?{o@r‘ﬂ)ﬁwrm{l@)zg aw%%kﬂ@gﬂ"ﬂ@m@fe RY'abiH; GRCHPalk@Hr C1- C20

al koxy; Cl-C2
aryl; SOsR"™ where R" is H, C4-Cy alkyl or aryl; and tetrazolyl;

R12, Rys, Rys, R1g and Ry are each independently selected from the group consisting

of
H: optionally substituted C4-Cy linear or branched alkyl; optionally substituted
C»-Cy linear or branched alkenyl; optionally substituted Ce-C1o aryl or
heteroaryl; COOR where R is optionally substituted C4-Cyq alkyl, optionally
substituted C2-Cog alkenyl or optionally substituted Cs-C1g aryl, sodium,
potassium, calcium, magnesium, ammonium, or tromethamine; CONR'R",
where R' and R" are independently H, optionally substituted C4-Cy alkyl,
optionally substituted C,-Czq alkenyl or optionally substituted Cs-C1o aryl or
where NR'R" represents a cyclic moiety selected from morpholine, piperidine
and piperazine ; C1-Cy alkanoyl; C4-Cy alkylamido; Cs-Coo aroyl or
heteroaroyl; SO,R" where R™ is H, C4-Czo alkyl or aryl;
morpholinocarbonylmethyl; piperazinocabonylmethyl; and

piperadinocabonylmethyl;
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al kanoyl ; Cl1-C20 acyl oxy; hal o; Cl1-C20 al kyl car boxyl am no; cyano; nitro;
S2NR'"R'" where R'' and R'" are independently H, Cl-C20 al kyl or aryl;
S2R'" whwpa3smis1os s H, Cl-C20 al kyl or aryl; SO3R'' wherePRT/USIZ34450 C1- C20
al kyl or aryl; and tetrazolyl; X is independently selected fromO; N, S;
S=0 SCJZ 0R1zl\dﬁdd Ry3 magibe d@dsentmyRpentl Ry togethenaldyyoes absiptionalyd  C1- C20

al kyl , tion sub tltut ed - 0 al ken optional ly substitut Cl- 87
Vo 03] BEbEeACRIR8Y s i SelesaEgn Maphbliei MbeddRe: DPgiRi e AN-

acyl oxy ﬁﬁﬂlﬁ’ 8F|él| gal |y substituted Cl C20 al koxycarbonyl; Y is

i ndependerit e ected fromO, Sor NH Zis selected fromthe group

consi sting of CRa V\/nerel n Ra is selected fromthe group consisting of H;
optiongl | C20 | inear .or branched al kyl, chloroal kyl or

t t
fluoro n«%ﬁeﬁ%?g?é 951 QTQHBSqquﬁﬁtggOéz C20 linear or branched al kenyl :

optional Iy gugsfidridifyeftibshnidd ALEY, iPear BEbRINCAEN lalk Mdlmﬁ%lchlowélﬁilll tuted
C6- C20 aroyl or hetéroaroyl; optionally substitute al kanoyl ; and

SO2R''  wherandfluoroalky); Qatmzﬁyéuhyﬂltu @r-Geq lingRme, brapeded alkrpyland Rc are

;ESEF?PSEQEJ’%P@g%LﬁgE@ 18%9@%? eﬁ%@%?ﬁé’ﬁ orowr{;é?(?ﬂsllqpﬁlulo)r/oal kyl :

optionally §pthﬁiallyl$hbdtltﬁi’ed3@@ ct,_«orm,n dp’tlohawlshleshtaﬂdde@ybgo alxehgral |y
substituted -C10 aryl or het eroaryl optional |y substituted C3-Clo

cycl oal kyl @ptlorWWSyQSW@ﬁgn eé‘@@zivlmmd'\émzPOI%sswm %’ﬁﬁlvny NIANASYNt ed

Cl- C20 al k n

substi t ut eéérag%%ilbrﬂ GL h?smoegﬁndzﬁt #Jy su thtgut ec}#e%%d ré;%:lﬁ%ﬁhéﬁtly

het er oar oyl H, opmarmilqlsiu)bsﬂuhedi Qe C RdlkyL-cpidnallk snbstitutexhd,-Sp Bkenyhar e - R"

H Cl1-C20 al k R he dt
Corm oo contmely subsliEd Cotso s T Mo N NP eI Y e MBIE i di e <
and pi per azé&éeﬁd@%%ﬁﬁamevﬁﬁéﬁdlﬁe Rfd dﬁer@%ﬁwe‘g\’ﬁ: ahé @(ﬂp{étﬁaag@pendent ly

selected fromt group consisting of H optionally substituted Cl-C20
| i near or branched al kyl, chloroalkyl or fluoroal kyl, optionally

SubSt R o8, G 20k BER 1 Rlec ARG SoBHH W og GBI IGPRE Lt o0

cycl oal kenyH, ofli&RAINhRIbEtiIRtES G7-CRNinkanat branehbd blkwiretuding CRRredlkyll |,
and fluoroalkyl; optionally substituted C2-Cyg linear or branched alkenyl;
optionally substituted Cg-C1g aryl or heteroaryl; COOR where R is H,
optionally substituted C4-Cyg alkyl, optionally substituted C2-Csg alkenyl or
optionally substituted Cs-C1o aryl, sodium, potassium, calcium, magnesium,
ammonium, and tromethamine; CONR'R", where R' and R" are independently
H, optionally substituted C4-Cyq alkyl, optionally substituted C»-Cyq alkenyl or
optionally substituted Cs-C1p aryl or where NR'R" represents a cyclic moiety
selected from morpholine, piperidine, and piperazine; NH;; C4-Cy alkylamino,
bis(alkylamino), cycloalkylamino or cyclic amino; OH; C1-Cyp alkoxy; C1-Czo
alkanoyl; C4-Cy acyloxy; halo; C4-Cy alkylcarboxylamino; cyano; nitro;
SO.NR"R™ where R™ and R™ are independently H, C4-Cy alkyl or aryl;
SO,R™ where R" is H, C4-Cy alkyl or aryl; SOzR™ where R" is H, C1-Cy alkyl

or aryl; and tetrazolyl;

X is independently selected from
O; N; S; S=0; SO,; or NR™, where R"" may be H or optionally substituted
C4-C2o alkyl, optionally substituted C,-Czo alkenyl, optionally substituted C+-
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optionally substituted C2-C20 al kenyl or optionally substituted C6-C10
aryl, sodium potassium calcium nmagnesium anmonium or tronetham ne;
NH2; C1- GRO 03/@akdy$ ami no, bis(al kyl am no); cycl oal kyl am no Per/uSyz3§160 am no;
OH, optionally substituted Cl1-C20 al koxy, trifluoromethoxy; optionally
subst i t ut edCfladgR dptibkampglibstitoteid ©rakhd ycydolshnd obtidnally SLafstiadgd Gy,
optionally substituted -C20 aroyl or heteroaroyl; halo; cyano; nitro;
opt i onal | y GuAkPYGRERPYL- 20 al kyl car boxyl ani no; S®2NR'' R'" where R and
R'" are independently H, Cl-C20 al kyl or aryl; SO2R''" where R'' is H,
Cl1-C20 al kyl or aryl; and SOBR'' where R'' is H, C1-C20 al kyl or aryl; or
88 WO V¥ hviigpesdé&rtlly ssdecteddisn Ot er dithupi ng -C (=Y)Z may represent
hydrogen or R12 or may be absent; Qis selected fromthe group consisting
of ORa where Ra is selected fromthe group consisting of H, optionally

subst 'Xﬁgée&éd%lthé‘gﬁdcﬁ%o@@tﬂ@@ﬂ al kyl, chloroal kyl or fluoroalkyl;

optionally substitute | 1 near or branched al kenyl ; optionally
subst i t ut edOBs-vgherein R, ls)selehﬁcbﬁf@?ﬁlrthe groyp consisting efibseptienally Cs- C20 ar oy!

Rt <SRt sy Gl L Y e A Teauer ] oF HBRI iy SBUgpglP ™ Yere

I ndepeéutﬁsmdtéd slegtipéaf bpmémeararmwmioﬁbn gub@titutéd Op0,98Al by
substituted C1-C20 |inear or branched al kyl, | or oal kyl or fl uoroal kyl;

opt i oria@tegpagwbgpmnﬁlwmtlw@d Cerfemrarey! %ﬁ@ﬁ%ﬂ@@@oﬂl qzrétﬁgna"y&y phitatad y

substi d .0 Y bstituted C3- ClO
cycl oa k&e or cy Ioa ken%/F? %E{Oq %1 ?él*gﬂodp)rte}@ﬁal |y substituted
Cl- C20 al kyNR,Rptwharain R, anb R4 aretlﬁdie@}d@ﬁﬂyablwtsd fromtheapgnoupal ly
substituted C6-Cl10 aryl tional ub titut

hetero‘%ﬁrlﬂ/ﬁ ting gt &P&PW"%ﬁBQ?tFtP 1 raﬂrﬁﬁﬁ(‘}?’e QWM § O"E‘”Qé\l/r%re R
s H, ﬂoroé?(gl ,adgf#tneﬁyéa%é’ﬁtutm ‘(‘ﬂ@ﬁﬁéé} réﬁ&hé%?aFk%ﬁ?F Befiomal be | oi ned

to forma ring Such 4s aziridine nmor phol i ne, pi peri di ne,
pi per asibstituted QsHeyolarileor hetatbadiy opBoRYlyeubsiied thel qyglqaﬂ% efected from

h j f. H |
br ancraeaikg i b el Z R Gt BBR s B FCaa VT SaletBh: oo co- 20
i nearsdﬁstlmté@@éz@goéﬁlw& ogﬂbh@ll}aédbétlﬁﬂééUst(D{oGéinCbprﬁall)ﬁ@)ﬂstltlﬁ@cﬂl onal | y

substituted C1 0 al koxycar C2- C20 al kox opti onal substi t ut ed

C6- C10Carfoph asy! neheﬁe@garwl O&nﬂenaw s\rdityted Subsed @l&@@a{vl%mt 28y o¥fhersy

het er Oﬁr'?éll-l, C4-C20 alkyl or aryl; and wherein R, and R. together may be joined to form a
3-6 membered ring selected from aziridine, morpholine, piperidine and piperazine;
and

CR4ReRs, wherein Ry, Re and R¢ are each independently selected from the

group consisting of H; optionally substituted C4-Cxyg linear or branched alkyl,
chloroalkyl or fluoroalkyl, optionally substituted C»-Co linear or branched alkenyl;
optionally substituted Ce-C1 aryl or heteroaryl; optionally substituted C3-C4q
cycloalkyl or cycloalkenyl; COOR where R is H, optionally substituted C1-C§o alkyl,
optionally substituted C2-C2q alkenyl or optionally substituted Ce-C+o aryl, sodium,
potassium, calcium, magnesium, ammonium, or tromethamine; NH;; C4-Cx
alkylamino, bis(alkylamino); cycloalkylamino or cyclic amino; OH; optionally
substituted C4-C20 alkoxy, trifluoromethoxy; optionally substituted C4-Cy alkanoyl;
optionally substituted C4-C2o acyloxy; optionally substituted Cg-C2o aroyl or
heteroaroyl; halo; cyano; nitro; optionally substituted C4-Cz alkylcarboxylamino;
SO,NR"™R"" where R" and R™ are independently H, C1-Cz alkyl or aryl; SO,R™
where R" is H, C1-Cy0 alkyl or aryl; and SOsR™ where R" is H, C4-Cy alkyl or aryl; or

\
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Goup Ais optionally substituted C2-C20 |inear or branched al kenyl;

optionally substituted C6-C20 aryl, linear or branched al kylaryl, I|inear
or branchwo o3aikesyl aryl ; optionally substituted heteroaryCTasbrstied from
pyridine, indole, norpholine, piperidine, tetrazolyl and piperazine; COR

where R is optionally substituted Cl1-C20 |inear or branched al kyl;
optionally ,substit ut%(yi Q2-C20 | inear gh qlﬁ_r anched, al keng/l - optionally
subst i t ut edtN@SORRI Ay (ST MayreBresent ugregen otz Ay may PRERseRt br anched
al kenyl aryl; 89 WD 03/048108 PCT/ US02/ 38150 optionally substituted

het eroaryl selected from pyridine, indole, norpholine, piperidine,

pi per a@iineclestatl remrthe@roup consigfin@of s OH, C1- C20 al koxy; SO2R where R may

be Hor lin r__branche Cl:C20,,al kyl : Group Het,represents a

et or ocycl | ORI IPrS Eas CotpaT OBy PR PuP cRasignd o HhERUBERD * T dazol v
nor phogistitire® €L CioNinear Bt @%rﬂxieayénéyﬂn@h|oﬁd§n@wbeﬂubroa2kyl;Tdsmidmwound of
Claim 1l wherein the bond represente by a dashed line 'plus a solid line is
a doubsubsiigiad &ncCicdinear phbranchedaliseml; @Qtto@ailbﬁubst.ltuuacECe&rp@aﬂ@rof Claim

1 whergj . Vo2 | ) S A is a
L AR, DU ASELARIONEY chlog A5 Aol S Bl
conf i gOy-ahj alkandyl; dhe¢ SOROUhereoR"GsH T LCyalkyl or aayl; lagdst one aromatic
ri ng possesses_nore than one adjacent substituent, and wherein the

subst i t uent¥RaReWhets Re@nddRq dieningdependently setected &iop thRiotupgisistindwner ei n

R8 X ol t 5 i ' . Th
compoud Tof e sy S Rutel GREoA nod o GapCsd BIFLRIREHRYLE fudiPangy 2"
C4- C8 dyttaeratliy gabstitutedn@,-Cgo lifidar ardirpodined alketykioptidnalheswsiitiRdd yeC e

O e oL el St obfoblh B ese FE S R AR Bz, 19

whi ch \yRe ZfR"dptioRally sulSflituted C1-Cy alkyl, optionally substituted C,-Cy alkenyl
or optionally substituted Cs-C1¢ aryl; optionally substituted Cs-C2 aroyl or
heteroaroyl; optionally substituted C4-Cyp alkanoyl; and SO,R™ where R" is H, Cs-
Ca0 alkyl or aryl; and wherein Ry and R¢ togéther may be joined to form a 3-6
membered ring such as aziridine, morpholine, piperidine, piperazine and the like;
and

SRy, SOR, or SO2Ry where Ry is selected from the group consisting of H;

optionally substituted C4-Cy linear or branched alkyl, chloroalkyl or fluoroalkyl;
optionally substituted C»-Cx linear or branched alkenyl; optionally substituted C4-C2o
acyl; optionally substituted C1-Cy alkoxycarbonyl; C,-Coq alkoxy; optionally
substituted Cs-C19 aryl or heteroaryl; and optionally substituted Cs-C+o aroyl or

heteroaroyl.

Group A is optionally substituted C»-Cyg linear or branched alkenyl; optionally
substituted Cs-Czp aryl linear or branched alkylaryl, linear or branched
alkenylaryl; optionally substituted heteroaryl selected from pyridine,
indole, morpholine, piperidine, tetrazolyl and piperazine; COR where R
is optionally substituted C¢-Cy linear or branched alkyl; optionally
substituted C,-Cyg linear or branched alkenyl; optionally substituted Ce-

Coo aryl linear or branched alkylaryl, linear or branched alkenylaryl;
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WO 03/048108 PCT/ US02/ 38150 9. The compound of Claim8 selected fromthe
group consisting of: 3-(3,5-D net hoxyphenyl)-2-{4-[4-(3-0xo0-3-u

rei dopr opybD)ospksanoxy] - phenyl }-acrylic acid nethyl ester; P8T(U302/38150

5- Di net hoxyphenyl ) - 2- {4-[ 4- ( 3- ox0- 3- ur ei do- propyl ) - phenoxy] -

phenyl } - acr gplianadigisdbstitu(ed} betaroatyhsalgpteefydi (Frifiihe], Mddeet hoxycar bonyl am
i no- 3-0X0- pro pheno phen acryli.c a d nmet hyl ester;
2-{4-[4-(3-%@%”&x9@§fﬁﬁ¢ylp§?ﬁ%6%§ 89%6@% + phenoxy] - phenyl }- 3

(3, 5-di net hoxyphenyl ) - acryl ic acid net hyI ester;

3- (3, 5- b et hoxyphenyl ) - 2- 4é 3- 0x0 ur ei dopr opyl ) - phenoxy] -
phenyl@rmenalﬁ)lt %chq atkoxg, $0 |vwmrad&mymr§odtqear[oab(ranm3 ureid
op rope nyl¢ g{% - phenyl }-acrylic acid,

3- (3, 5- Di nel’h yI) 2-{4-[ 4- (3-o0xo0-3-ureidopropyl)-phenoxy] -

phenyl }-acrylic aC| d ethyl ester; 3-(3, 5-D nethoxyphenyl)-N, Nd

i met hyl - 2-{4- ;4 (3-0x0-3-u reido-propyl)- phenoxy]- pheny,IyL acryl am de; and

3 (4- E@rq?l@ptls GRFesss A fa@t@r%'}:hgnag@@lw ]‘roahew&W}mgﬁ y\% 3h(3 5]:
Flo?errLI gx?/Fh%%%%[}lﬁgﬁ%dorrpcﬂﬁ@go?ﬁ%yé ;ﬂﬁﬁgﬂﬂ@oé %r%gmﬁ" ({nhe grloﬁp Icgngi sting

of [ 3-(4- Pimaphenghenyl ) - propi onyl]-urea; and {3-[4-(4-Methoxyp

henoxy) - phenyl]-acryl oyl }-urea. 12. The conmpound of Claim1l which is of
Formula Il11., 13. The conpound of Claim 12 selected fromthe group
consisting of 2-{4-[4-(3-Acetyl u reidonethyl)-p henoxy]-phenyl}-3-(3, 5-d
i met hoxy-p henyl)- acrylic acid nethyl ester; and 2-{4-[4-(3-Acetylth

i our ei Blorret hyITheptoemoowid ph€kann} 1 dhedeib-toe boad memyeseptwhlw p-dashetilioeaci d.

fgér Vn\ﬁ 23{ 3_481% us ac-ls-éllleSPr%é ?s%%%ubil bOl:er? angcl)snﬁ\ tHe or Z(Elzonﬂrgnul'la’c?lc\grl]]I chis of

3. The compound of Claim 1 wherein the bond represented by a dashed line
plus a solid line is a single bond wherein the resulting stereocenters have

the R- or S- configuration.
4. The compound of Claim 1 wherein at least one aromatic ring possesses
more than one adjacent substituent, and wherein the substituents are

joined to form a ring.

5. The compound of Claim 1 wherein Rg and Rg together are joined to form a

C4-Cg heterocyclic ring.

6. The compound of Claim 1 wherein R4p and R44 together are joined to form

a C4-Cg heterocyclic ring.
7. The compound of Claim 1 wherein Ry and Re together are joined to form a
3-6 membered ring and wherein the resulting stereocenter has an R- or S-

configuration.

8. The compound of Claim 1 which is of Formula 1.
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15. The conmpound of C aim 14 selected fromthe group consisting of he

1- Acetyl-3-[4-(4-meth oxyp hen oxy)-benzyl]-u rea; and 1

- Acet yl - 3wp4H3/0814d8 di net hoxyphenoxy) - benzyl ] -urea. 16. A ®CEAS92/58160
conprising the conpound of Claim1l1l and a pharmaceutically acceptable
carrief. 17. A haecd:mnoumd of Eaime8 selefctet ’E'Ibmtthe groupcoasistng loé

co-adm nistratio r&?ﬁiagaet selected from

f
the group consis (Slgs bfmetholeg o 2)' '{ﬁ%qh PiORY)PhENY¥ky | ur ea or

other insulin Wﬁtﬁgﬂm,d nﬁ’eth?l 8af:1 di nedi one a fibrate or other
PPAR- al pha agoni st PPAR- del t & agonl st, a biguanide, a statin or other

hydr oxynet hyl gl uBeByH- D(mmbpxmlmemxé)i ddd4<3-axari-preide-prapylxppracxylucosi dase
i nhi bitor, binding resin, apoAl, niacin, probucol, and

ni cotinic aci ﬁ%@”%&%%@g of treatnent of inflanmatory or imunl ogi cal
di sease conpri si BY3tHBirRethastipiemi-augn- (Qfetﬁdn@/céﬂﬁmﬁllmﬁlrw‘-&@x@l- m 1 and an

agent selected fromthe group consistin nonst er ol dal

anti -i nf | ammatRsPRYRHPhENe mhgpyl} @W%a@gm@bw@%ea inhibitor, a
cor L1 S0t o1 0 & Op LS8 A RSRBRERR e Bhon by RGBS
PCT/ US02/ 3815(3, Setlinssthoyphenyd-acriliidatidmetbthester;mune nodul ati ng agent,
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-
phenyl}-propionic acid;
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropenyl)-phenoxy]-
phenyl}-acrylic acid;
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-
phenyl}-acrylic acid ethyl ester;
3-(3,5-Dimethoxyphenyl)-N, N-dimethyl-2-{4-[4-(3-0x0-3-ureido-propyl)-
phenoxy]-phenyl}-acrylamide; and
2-(4-{4-[3-(3-Cyclohexylureido)-3-oxopropyl]-phenoxy}-phenyl)-3-(3,5-
dimethoxyphenyl)-acrylic acid.

10. The compound of Claim 1 which is of Formula Il.

11. The compound of Claim 10 selected from the group consisting of
[3-(4-Phenoxyphenyl)-propionyl}-urea; and
{3-[4-(4-Methoxyphenoxy)-phenyl]-acryloyl}-urea.

12. The compound of Claim 1 which is of Formula lll.

13.  The compound of Claim 12 selected from the group consisting of
2-{4-[4-(3-Acetylureidomethyl)-phenoxy]-phenyl}-3-(3,5-dimethoxy-phenyl)-
acrylic acid methyl ester; and
2-{4-[4-(3-Acetylthioureidomethyl)-phenoxy]-phenyl}-3-(3,5-dimethoxy-
phenyl)-acrylic acid.
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and a narcotic agent. 19. A nethod of treatnent of inflanmatory or

i munol ogi cal di sease conprising the step of admnistering to a subject in
need of swohi3nssaet nent a therapeutically effective anpountPcafusoizsisonpound
of Caiml. 20. The method of claim 19 wherein the conpound is adm ni stered
in cohbi nati drhearnpaimdgiGlainel ehiakdsfof donmuia 'gr oup consi sting of NSAI D,
cycl ooxygenase-2 inhi.bitor, inmmunosuppressive agent, DVMARD, TNF- al pha

i nhibitor, cytokine inhibitor, immne nodul ating agent and a narcotic

agent.121. TherHeeddrasbud 6 @iam2(y mééﬁdrfrémfth@gﬂmp tengistind 6Pisé eroi d or
met hotrexate. 22. A nethod of treatnent for diabetes conprising the step of

admi ni stering to 1-Aceiybpdét(4snethoxypbenepmbenaybieda;@nsbndi tion a
th tically ef i im1. 23. Th
rothod of of ai n 30 ELRE RN SRR IR Lo, 1 oot nat on

wi th an agent selected fromthe group consisting of: insulin, insulin
mmetic, insulin secretagogue,  PPAR-gamma agoni st, PPAR-al pha agonist, a

PPAR- dt a ag&?%?oﬂtigﬁ&ﬁmlﬁiﬂmwp_ _@%@@imphﬁm for , o
al pha- gl ucosi cﬂﬁ‘éﬁn?&gﬁt@aﬁl P&C%%%'ﬁﬁéﬁ'_ep' ndi ng resin, apoAl, niacin,

probucol and " nicotrnic a e nethod of Caim21 wherein the agent
is selected fromthe group consisting of sulfonylurea, thiazolidinedione,

fib d in. 25. Th f claim22, wh i n. i
Sul'forur ea. A Slethig jeaiiest opaancten FABRAYROAS SR ATIRIRSEN AIHNS ¢ i ng
the activity omP¥indld?t8aint h-aghd dka8enfsEi8ctelHomn tiﬁ’é’fgf&ﬁo Msikimase, 1 NOS

or COX-2 conprising admnistering to"a host in need of such inhi'bition a
t herapeutical |y ef firstlihve asnipgulin ofimetie, conpound of Caim 1. 27. A nethod

of inhibiting the uns‘(jlrlifsi r@d actign of cytokine hosphodi est er ase, NAP
ki nase or cycl ooxy&e o8y 5%9[9&?&5'” '§ﬁc§?39f’ﬁge’to a host in need of
such treatnent a thehrgelidineadlone, effective anount of the conpound of daim

1.
a fibrate or other PPAR-alpha agonist,

a PPAR-delta agonist,

a biguanide,

a statin or other hydroxymethylglutaryl (HMG) CoA reductase
inhibitor,

an alpha-glucosidase inhibitor,

a bile acid-binding resin,

apoA1,

niacin,

probucol,

and nicotinic acid.

18. A method of treatment of inflammatory or immunlogical disease
comprising the co-administration of the compound of Claim 1 and an agent
selected from the group consisting of:
a nonsteroidal anti-inflammatory drug (NSAID),
a cyclooxygenase-2 inhibitor,
a corticosteroid or other immunosuppressive agent,
a disease-modifying antirheumatic drug (DMARD),
a TNF-alpha inhibitor,
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28. A nethod of treating hyperlipidema conprising adm nistering to a host
in need of such treatnent a therapeutically effective anount of the
conmpound wbD oGloading 1. 29. A nethod of treating coronary hea&Cr/usvzzsse
conprising admnistering to a host in need of such treatnent a

t her apeut i cal lofhef ¢ydeking éntdipibarnt of the conpound of Claimi1. 30. A nethod
of treating canpcer. or proli ative disease conprising admnistering to a
host in need (ﬂ‘t %UEH“‘H’F%Q’: tmg 9! apeutically effective anmount of the
conpound of Cladida harcaiic ajeat.met hod of C aim 19 wherein the inflammatory or
I mmunol ogi cal disease is selected fromthe group consisting of: rheumatoid
arthritis, osteoarthritis, ankylosing spondylitis, psoriasis, psoriatic

arthrit9.s, asthmethodelireatmaniiof inflargmatary osssmiyoethgical distaseni c
obstructive pul nonat di seas and multiple sclerosis., 32. conmpound of
Che Tor mul a SN O SEP pLrriRisilied < sdieflit Hegd obsueh RS o) ro
X R 12 NuzZ R therdpdutibally &fredtriecamoliftoBBROMHPOUNY of Claim 1.

3- (3, 5- Di net hoxyphenyl) - 2-{4-[ 4- (3- ox0-3-
ur ei dopropyl ) - phenoxy] - phenyl }-acrylic acid nmethyl ester. 33. A compound of

the f Oi(f'.“l a Fﬁwe rﬁe*hﬁd%f%?aiﬁ%&%herein the compound is administered in

combination with an agent selected from the group consisting of NSAID,
cyclooxygenase-2 inhibitor, immunosuppressive agent, DMARD, TNF-
alpha inhibitor, cytokine inhibitor, immune modulating agent and a narcotic

agent.

21. The method of Claim 20 wherein the agent is corticosteroid or
methotrexate.

22. A method of treatment for diabetes comprising the step of administering to

a subject suffering from a diabetic condition a therapeutically effective

amount of the compound of Claim 1.

23. The method of claim 20 wherein the compound is administered in
combination with an agent selected from the group consisting of: insulin,
insulin mimetic, insulin secretagogue, PPAR-gamma agonist, PPAR-alpha
agonist, a PPAR-delta agonist, biguanide, HMIG CoA reductase inhibitor,
alpha-glucosidase inhibitor, bile acid-binding resin, apoA1, niacin, probucol

and nicotinic acid.

24. The method of Claim 21 wherein the agent is selected from the group

consisting of sulfonylurea, thiazolidinedione, fibrate, and statin.

25. The method of claim 22, wherein the agent is sulfonylurea.
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RBR4 Y XRRI1 112 NZ R6 RLIO O Y wherein the conpound is

3-(3, 5- D net hoxyphenyl ) - N, N-di net hyl -2-{4-[ 4-

(3- oxo- 3-wopaBdeginopyl ) - phenoxy] - phenyl } -acryl ami de.  34. ARQT/US02/38150
anti-inflammtory conposition conprising an effective anount of a conpound

sel ect®® fr om"l\ Aetged abinbdning thengctblity od-TNF-alphe, Hed hBx§ pRBRA, PDE3,

N ey - 2 it oS 08 BW b coRSRRY DaRiHOMHh AT

2-{4-[4-(2- Cammyﬂse:bhymmbpmrwmrapéwwu}/eﬁeéﬁ:e amdurebheyddiapaling N N
dlrrethylacrylzgqe(? 3-(4-{4-12-(3, o

5- Di met hoxyph&hHgim 14 met hyl car banoyl vi nyl ] - phenoxy}- phenyl ) - propi oni c
acid ethyl ester (37);

N-{4-[ 2- (3, 5- D nmet hoxyphenyl ) - 1-di net hyl car banoyl vi nyl ] - phenyl } - 3-

hydr ox&benzaniAlmethey of inhibiting the undesired action of cytokine,

3-(3,5-D net ho oxyphen N, N- di met hyl acryl am de (49);
[3((4 {4-[2-(® Bﬁ?r‘i’?%@%é\%ﬁ qug%)pr éf‘%'%‘?WSeﬁa%%PBB]WWS)”QM nyl ] - phenoxy}
- phenyl)-pro Wi ;

2- {p4 [ 4-(3- Ac@d%ar%}(ﬁg{ggaoigé%tcjqueed %eSHSQJieaérr?Sth?}tt'%ﬂaPE% ?%'A’r ophenyl ) -N
N- di net hyl ac :eiéatwejempaay of the compound of Claim 1.

2-(4-{4-[2-(3, 5-D net hoxyphenyl ) - 1-di met hyl car banoyl vi nyl ] - phenoxy} -
benzyl)-rmalonic acid (58); 2-(4-{4-[2-(3,5-D nmethoxyphenyl)-1

-d t48/l b @Amelt @m@r
3- I(gESZ% (r:r:'[ hoxyphzdr??‘ﬂt}eﬁhﬁ] I rremlaléﬁ%é/[bg 3@33@#4@'5&5@ tOShé’r?H"J

acryl am de (68F€ N’fSNIC trﬁatﬁ”l@ﬂh@lfh@apﬂ'd{mﬂ"(y v amausit ob thepe
nyl ) - phenoxy] cBHﬁJ@(Jh}j ae ql_ n-3- ylacryl am de (47);

29. A method of treating coronary heart disease comprising administering to a
host in need of such treatment a therapeutically effective amount of the

compound of Claim 1.

30. A method of treating cancer or proliferative disease comprising
administering to a host in need of such treatment a therapeutically

effective amount of the compound of Claim 1.

31. The method of Claim 19 wherein the inflammatory or immunological
disease is selected from the group consisting of: rheumatoid arthritis,
osteoarthritis, ankylosing spondylitis, psoriasis, psoriatic arthritis, asthma,
acute respiratory distress syndrome, chronic obstructive pulmonary
disease, and multiple sclerosis.

32. A compound of the formula
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N-{4-[2-(3, 5-D nethoxyphenyl)-1-di nethy[carbanoyl -vi nyl ] -phenyl } - benzam de
(67) ; 2-{4-[4-(1-D net hyl car banoyl - 2- pyri di n- 3-yl -vi nyl ) - phenoxy] - benzyl } -
mal onam dwO0(03/0)8108 PCT/US02/38150
3-{4-[4-(2-Benzo[ 1, 3] di oxol - 5-yl -1-di net hyl car banoyl - vi nyl ) - phenoxy] - phenyl
}- propionic acid ethyl ester (69); 3-Benzo[1l,

3] di oxol - 5-yl -2-{4-[ 4-%82- car banoyl et hyl ) - phenoxy] - phenyl }-N, N

di et hyl - acryl am RN,

N- Di net hyl - 2-{ 4%2[—:4\- (' B- oxd&- 3- ur ei dopropyl ) - phenoxy] - phenyl } - 3- pyri di n- 3-yl -
acrylam de (73) ij/An i di abetic conposition conprising an effective
anount of a conp ®Rssel £d fromthe group consisting of: 3-(3,

5- Di met hoxyphenyl ) - 2-{ NGB ( 3- et hoxycar bonyl am i no- 3-oxo-p ropyl) -

phenoxy] - phenyl } -acryl i G, aci R:net hyl ester (8); 96 WO 03/048108

PCT/ US02/ 38150 7S Ry Ry ,
(4-{4-[2-(3, 5-Di net hoxyph /BU’ - 1di nﬁt hyfcar banmoyl - vi nyl ] - phenoxy} - benzyl) -
carbam c acid nethyl est erg 29)

2-{4-[4-(2-Carbanvoyl et hyl ) - pherfoxyo ph¥nyl } - 3- (3, 5-d i met hoxyphenyl )-N, N
di met hyl acryl am de (31); 3-(3,5-D nethoxyphenyl)-N, N-d

i met hyl - 2-{4-[4-(3-norpholin-4-yl - 3-oxopropyl ) - phenoxy] - phenyl } -acryl am de
(40); Y { [whe(rein the%ompound ig 3-(3,5-Di%etl?gxy)pheﬁyl)-z-{gﬂ& 3-oxoy-3} y
[3-(4-{4-[2-( =P ( - 1-{ Ri i.djne-4- nyl ) - vi nyl ] - phenoxy}
- “phenyl ) - pr Ogggg%ﬁgbmﬁwweﬂylﬁgb@ﬁé a@ld%eghy?ggg?.

2-{4-[4-(3-Acetyl am no- 3- oxopr opyl ) - phenoxy] - phenyl } - 3- (4-f | uor ophenyl ) - N,
N di nmet hyl acryl am de (56);

3- (3, 5- D nmet hoxyphenyl ) -2-{4-[ 4-(3-o0xo0-3-ureidopropyl)- phenoxy]-phenyl}-N
pyri didx 4-yl agy } ; - Chl or ophenyl )-3-(3, 5-d

i met ho%phenyﬁqéﬁ?ggﬁéﬁ%ggmgéur ei dopropyl ) - phenoxy] - phenyl }-acryl am de
(61); 3-(3, 5-Dinethoxyphenyl)-N,

N-di et hyl - 2- (4-{4-[ 2- (2- nor phol i n- 4-yl - 2-

oxoet hyl car banoyl ) - et hyl ] - phenoxy} - phenyl ) -acryl am de (63); 3-(3,5-Di neth
oxyphenyl)-N, N-dinethylRg2-(4-{4-[3-(4-nethyl piperazin-1-yl)-3-

wherein the compound is 3-(3,5-Dimethoxyphenyl)-N, N-dimethyl-2-{4-[4-
(3-oxo-3-ureidopropyl)-phenoxyl]-phenyl}-acrylamide.

34.  An anti-inflammatory composition comprising an effective amount of a

compound selected from the group consisting of:
3-(3,5-Dimethoxyphenyl)-N, N-dimethyl-2-{4-[4-(3-ox0-3-ureidopropyl)-
phenoxyl-phenyl}-acrylamide (13);
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oxopr opyl ] - phenoxy} - phenyl ) -acryl am de (64). 36.

2-{4-[4-(2-Car banoyl et hyl ) - phenoxy] - phenyl } - 3- (3, 5- di et hoxyphenyl ) - N,

di et hyl awoyBasiioe (31). 97 PCT/US02/38150

35.

2-{4-[4-(2-Carbamoylethyl)-phenoxy]-phenyl}-3-(3,5-dimethoxyphenyl)-N,N-
dimethylacrylamide (31);
3-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenoxy}-
phenyl)-propionic acid ethyl ester (37);
N-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenyl}-3-
hydroxybenzamide (44); A .
3-(3,5-Dimethoxyphenyl)-2-(4-hydroxyphenyl)-N,N-dimethylacrylamide (49);
[3-(4-{4-2-(3,5-Dimethoxyphenyl)-1-(piperidine-1-carbonyl)-vinyl]-phenoxy}-
phenyl)-propionyl]-urea (51);
2-{4-[4-(3-Acetylamino-3-oxopropyl)-phenoxy]-phenyl}-3-(4-fluorophenyl)-N,N-
dimethylacrylamide (56);
2-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenoxy}-
benzyl)-malonic acid (58);
2-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenoxy}-
benzyl)-malonamide (59);
3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-[4-(pyridin-2-yloxy)-phenyl]-
acrylamide (66);
N,N-dimethyl-2-{4-[4-(3-oxo-3-ureidopropenyl)-phenoxy]-phenyl}-3-pyridin-3-
ylacrylamide (47);
N-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethyicarbamoyl-vinyl]-phenyl}-benzamide
(67) ;

2-{4-[4-(1-Dimethylcarbamoyl-2-pyridin-3-yl-vinyl)-phenoxy]-benzyl}-
malonamide (71);

3-{4-[4-(2-Benzo[1,3]dioxol-5-yl-1-d imethylcarbamoyl-vinyl)-phenoxy]-phenyl}-
propionic acid ethyl ester (69);
3-Benzo[1,3]dioxol-5-yl-2-{4-[4-(2-carbamoylethyl)-phenoxy]-phenyl}-N,N-
dimethyl-acrylamide (72);
N,N-Dimethyl-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-phenyi}-3-pyridin-3-yl-
acrylamide (73)

An antidiabetic composition comprising an effective amount of a compound
selected from the group consisting of:
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-ethoxycarbonylamino-3-oxo-propyl)-
phenoxyl-phenyl}-acrylic acid methy! ester (8);
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36.

WO 03/048108 PCT/US02/38150

(4-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoyl-vinyl]-phenoxy}-benzyl)-
carbamic acid methyl ester (29);
2-{4-[4-(2-Carbamoylethyl)-phenoxy]-phenyl}-3-(3,5-dimethoxyphenyl)-N,N-
dimethylacrylamide (31);
3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-{4-[4-(3-morpholin-4-yl-3-oxopropyl)-
phenoxy]-phenyl}-acrylamide (40);
[3-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-(piperidine-1 carbonyl)—vmyl] phenoxy}-
phenyl)-propionyl]-urea (51);
2-{4-[4-(3-Acetylamino-3-oxopropyl)-phenoxyl-phenyl}-3-(4-fluorophenyl)-N,N-
dimethylacrylamide (56);
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)- phenoxyl]-phenyl}-N-
pyridin-4-ylacrylamide (60);
N-(4-Chlorophenyl)-3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-ox0-3-ureidopropyl)-
phenoxy]-phenyl}-acrylamide (61);
3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-(4-{4-[2-(2-morpholin-4-yl-2-
oxoethylcarbamoyl)-ethyl]-phenoxy}-phenyl)-acrylamide (63);
3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-(4-{4-[3-(4-methylpiperazin-1-yl)-3-
oxopropyl]-phenoxy}—phenyl)—acrylamide (64).

2-{4-[4-(2-Carbamoylethyl)-phenoxy]-phenyl}-3-(3,5-dimethoxyphenyl)-N,N-
dimethylacrylamide (31).
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