COVPOUNDS FOR TREATMENT OF | NFLAMMVATI ON, DI ABETES AND
RELATED DI SORDERS CROSS REFERENCE TO RELATED
apeLicati o~ [ooor] This appl i carion clai me AfiIFHIHAINIL
fromU. S. Provisional Application No. 84 150150
filed Novenber 29, 2001, and is |ncorporat ed here| A,
inits entirety, by reference. FIELD OF THE IN\/ENTIC]\I

[ OCORMPTENDSVEDR TREA EVIENTEOE eNFLAMEMONN B$ABEPES AND

exanpl e, heterocycl i RE| AqHDYBISHRPER'S acyl urea,
thiourea, carbamate and thiocarbamate conpounds, that

provide a variety of useful pharmacol ogical effects.

The conpounds are useful, for exanple, in |owering

bl ood gl uUCCROSSREFERENCE Tey REY ATEFAPPEICAIAON such

as diabetes nellitus, and for treating rgl ated

rder suc s obesity and_ hyperli pidem a

Wgh?fher rhésaﬁ 63 ncﬁmgfw%fremﬁ& Rrovisienal Appliation No.
60783418389/ filed Novasbaciabed 1 akdis! |H§&Fbﬂ3:téoei§ér§ﬁ13|?ﬁ% ert&l), by

as poI ycystic ovary syndr one, or the treatnent
refRreneR-| ammati on, inflammatory and i nmunol ogi cal

di seases, parti cul ar| y those nedi ated by

pro-inflanmatory cytoki nes (such as TNF-al pha, IL-1

beta and IL- 6), tﬁiELﬂJ QRIHE/ INVENBION phodi est er ase

4 P
mh&?ﬁgeﬁni&e iva né' pro é;:t gn‘?tc{mgéf%s@r example, heterocyclic
derivativesxgfopoyhsrea2thiclfe, &)arbardéterandtﬁmaﬂiama_tr@h tbmb6unds, that
d e causes
PTG A DL O el IS Ry eCien 106, CORAOHBHG ATeetul,fo
emﬁrﬂé | |ﬁ$0\ﬁé1ﬂ196tﬂldd)d na@ga IsYeRTh h?pél’@lyﬁ'@dnﬂ:f dué&eé&f §uch as

i abetes, also known as "insulin- degen ent
d'ﬂgegt It %ndtfegfr?qtmw?la%dlaﬁrdm SUAREReLEsieRt | n
hypltpiddrhia. FLRSGRA, %@s@éﬁrﬁﬁéﬁdc&eﬁe 'u§e1§ﬁ {or treatment of disorders

uni dentified. Since their insulin-producing pancreatic
asgeripiechvith Meutin BpietAncey puch asi palyeystis svaseyndwmealand for the

trealifieht &f iRfARRB6RiMantRafit BhY fnmTRological diseases, particularly
those mediated by pro-inflammatory cytokines (such as TNF-aipha, IL-1 beta and IL-
6). type 4 and type 3 phosphodiesterase (PDE4 and PDE3, respectively), p44/42
mitogen-activated protein (MAP) kinase, cyclooxygenase-2 (COX-2) and/or inducibie
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
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TABLE 1

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
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[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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| ammati on and pai n. he enzynme occurs as at eas

Pﬁemaalﬁsfﬂi tﬁ%@tme@bﬁfén%am@ytqm dispgaesiRecently, mw}pymm
sxﬂ%ﬁﬁﬁ%%%\i/%%ﬁ‘b PtHatRied Iy :Hﬁnbﬁ@ééx tZSl'f?.-:'l‘?’JeehSaggroved by the

constitu expr essed the gastric mic
FAderuss iv the dir egtment 0f:e$tEgaF&thlS| and awluill rhedmatoid &rthritis (Luong et
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faml lal adenomatous polyposis, a condition which, left untreated, generally leads to

colorectal cancer.

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

beneficial and detrimental effects in inflammation, inflammatory diseases and related



sul fonam de (cel ecoxib) that selectively inhibits
COX-2 has been approved by the FDA for use in the
treatnment of osteoarthritis and adult rheumatoid
arthritis (Luong et al., Ann Phan-nacot her,
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W 05T B o5 Rt i A vy I PR ity and

adtl@iﬁ'm&line diseases, and PDE4 inhibitors have been studied as potential

therapeutic agents for such diseases as asthma, chronic obstructive puimonary
disease, rheumatoid arthritis, multipie 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
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al , Rheumatol ogy (Oxford) 39:1004-8, 2000), sepsis
(Nishina et al, Anesth Analg 92:959-66, 2001), severe
burn/ snmoke inhalation injury (Soejima et a[, AmJ
Respir Crit Care Med 163: 745-52, 2001), and
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inflammatory cells. PDE4 activity has been associ ated
with a wide variety of inflammtory and autoi rmune
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preducti®n- a@e cetkagczptos)m Nayd@naa% inglusiepfiddhe MAR, kinase faisp known
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utmae ddfemntaamntmohbnecnamwey tee bacteridlicoai-dexiNedpBRimbERE has

I
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i e P S e 0 vaner
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| ncor por at e erence 0001 Act | vall on
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| ﬁﬁf’ﬁ\ﬁgiﬂg‘f@%gﬁn589%82®§£é¥ %ﬁ r20%09 rmg 'cBHtents of each
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[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-6, 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



production and cell apoptosis. Key kinases include
p44/ 42 NMAP ki nase (al so known as ERK1l/ ERK2), P38 MAP
ki nase, MEK, and | RAK/ NFkB. Wil e different processes
utilize different aspects of the pathway, the

tréaterienis 84 wedabfeethi Yeamis it Br ERSmPRS diaBses éé}emztr%an

activate rrultltglae m t ogen-acti vated pfotern kinas
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producti on by human nonocytes i nvol ves activation of
ERK1/ ERK2 (van deSUNBMBgeQFé'HElINVENﬂ'@N | mmun,
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thgr ovi de conmpounds which are effective

&%t ments as well as for the treatnent of , for
exanplr, di abetes, coronary heart disease, insulin

RE &, and rel ated disorders. SUMVARY OF THE

RS , fOOOl?] The invention is directed to
C for exanple, heRgrocyclic derivatives of
a%ayl& ea—ptshl ouhea, car g and t hi o ar bamat e
conpou 7 for providi ng aL iety of kef ul
phar macgl ogi (R}I ef fects. corrp nds are useful, for
exanpl e, m vveanﬁng?@I ood g nﬁﬁf | ergl ®,j N
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\ L/\ |
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by pro-inflammatory cytokines (such as TNF-al pha, IL-1
beta and IL-6), type 4 phosphodi esterase (PDE4), type
3 phosphodi esterase (PDE3), p44/42 mtogen activated
protein (MAP) kinase, cycl ooxygenase-2 (COX-2) and/or
i nducpble nitric oxide snthase (iNOS). In
Eartl flar, the inv . on4i &gl oses conpounds of the
~as-fe- X 11 asR% he pharnmaceutically
cgptabpl e salts and thered¥) R12 NyZ Y |
AR /. (F()RrR3FR4a—2 (1V) X R4 R13 RI2
2‘F&8R15 NN?*/ NR4 YO R4 YRI5 II
R17 R5 n§1108RI\)8 R7~1\\R21R2R3(V)

R3 R4 X\(\ R11 R12 Y
1/1 A
= “Q Rs

/-
Rs R10 Y R15 R1g

i Vi)
Ri1 R Rt Raz
l* X ¥ X Z

Ris Re * T

Rig Y Riop Y Y

(1X)
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1~-R7 XR6 *I RoR8 R\\ *R fl R~ i R3 R4-j
Rl12 X R1I3 Q,\ NXZ y RS RIOYYRX, 7 Rl11 R12
Y* X ARO N R * Ns RIO Y RI8 RI9 R 11 (X) R8
R~\\ *. * R9

Rs h l\ﬂ/

Ro Y Y

[00018] wherein the stereocenters marked with an asterisk (*) may be R- or S-;
the bond represented by a dashed line plus a solid ine 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, R3, R4, Rs, Rg and Ry are each independently seiected from the

group consisting of
H; optionally substituted C4-Cy linear or branched alkyl including
chloroalkyi or fluoroalkyl; optionally substituted C,-Cy linear or branched
alkenyl; optionally substituted C¢-Cop aryl, linear or branched alkylaryl,
linear or branched alkenylaryl; COOR where R is H, optionally substituted
C1-C2o alkyl, optionally substituted C,-C,q alkenyl or optionally substituted
Cs-C1o aryl, sodium, potassium or other pharmaceutically acceptable
counter-ion such as caicium, magnesium, ammonium, tromethamine and
the like; CONR'R", where R' and R" are independently H, optionally
substituted C4-Czo alkyl, optionally substituted C»-C2o alkenyl or optionally
substituted Ce-C10 aryl or where NR'R" represents a cyclic moiety such as
morpholine, piperidine, piperazine and the like; optionally substituted C4-Cq

12



B RBR\~-R R IiIll BRI Ir" R~, RBRar'" (XIll) X
R R R6 RIO R12 [00018] wherein the stereocenters

marked with an asterisk (*) may be R or S-; the bond
represented by a dashed line plus a solid |ine my be

a dou rRabRRY; RF % éorgﬂ(ﬁarh dpjs ﬂ/lél}’ﬂ téﬁld&ﬂ&%rﬁlﬁoor
on may e Tpid: pisgeme)

a doub gur ati on,
and V\/mynlld aralrbo@m‘i |0$>t|anailyr$gbetltb’tadd31t-ﬁm al&@m mclugmg

ond. [ QOB Rexjoand RS ik, Spfanalis s iolke CHER vt

IH ndeptﬁibi@ﬁihlllWSLﬁnegﬁ?écfd; Cg@ﬁcelwdnq h@lbpuptlccrmﬂgs Isabstl‘hlged)ﬁ1-czo
opti ona ubstitute ) '

al kyl anecpase%w}m@m Y0 RYTC: I‘l Brow Pﬁ&ﬂ RP 2R K are

Opt | onghdperziehtn Ht @E@%%@%M SOIR" Wheé quw Ci- c:20 aIkyI

kenyl ; ‘opti onal stitut C6- C20 aryl, |linear

gg%g c heyciryll S@ba"'where R"riekk CarCb aHsMI:We%rvb|ara€ rﬁﬂr%f}ﬁterocycles
|
al kyl mﬁ%éﬁsgﬁ{é ?Aﬁ's@ﬁs%t%@’@@g @%ﬁﬁgﬁﬁ?&nka and

opt i ohnahémlr:sulbat individhl aGBnafitGings plossaessdedjacen stbkstitiants,

or ot rmaceuti cal | abl e. counter-i .
as cal El‘%’ alﬁ%ﬁ‘fﬁgg? 1174 bgy ﬁgﬁmpr%ﬁ% ﬁﬂénh’ nge an%hﬁ%'%hloxy
like, &AUR/IBheditkiegrou arittie ke aneludinddactodesnahd laktams;

optionally substituted CL-C20 al kyl, optionally
substituted C2-C20 al kenyl or optionally substituted

[06624310 aﬁglan@ngvmgre%chlﬁﬂdé’ eh@SHtR s dledfrédnCthe Grotp sngisting
such as norpholine, plperldlne pi perazi ne and the

ofl i ke; optionally substituted Cl-C6
H: optionally substituted C4-Cy linear or branched alkyt; optionally substituted

C»-Cy linear or branched alkenyl; optionally substituted Ce-C10 aryl or
heteroaryl, COOR where R is H, optionally substituted C1-Czo alkyl, optionally
substituted C,-Cog alkenyl or optionally substituted Cs-C1o aryl, sodium,
potassium or other phamaceutically 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-Czo alkyl, optionally
substituted C,-Caq alkenyl, optionally substituted C3-C1o cycloalkyl or
cycloalkenyl 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, methyipiperazine and the
like; NHy; C4-C2 alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino;
OH; C4-Co alkoxy; C4-C20 alkanoyl; C4-Czo acyioxy; halo; C4-Cz
alkylcarboxylamino; cyano; nitro; SO.NR"R™ where R™ and R™ are
independently H, C1-Cyp alkyl or aryl; SO:R™ where R™ is H, C4-Cz0 alkyl or
aryl; SO;R™ where R™ is H, C4-Czo alkyl or aryl; and tetrazolyl; and wherein Rg
and Rg together may be joined to form a C4-Cs heterocyclic ring, including

lactone or lactam;
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12 am doal kyl ; NH2; C1-C20 al kyl am no,

bi s(al kyl am no), cycl oal kylam no or cyclic am no; OH,
optionally substituted Cl-C20 al koxy i ncl udi ng
trifluoronmethoxy and the like; optionally substituted

[000220 aRseany R aepaoatépentuhty séueee f st
Ofacyl oxy; hal o; 01|Ot| onal | y spl?bst [ %t ed Cl-lgn‘g)fﬁ%ogmup consisting

al kyl car boxyl ami no; cyano; nitro; S2NR''R'" where

Sr IH aigd&r%uy s\xhbgtr” tgted OQ@&?H\?@%‘P& Erégch% ﬁ@p ? éﬁglly Uibstituted

SOBSCufiBsar qrbranehed alkanytxeptignii su_hstnangd cs@wa@nelcs

het t

oyt 1 RAYE ORGSR £ [ o . S B RASY ¥ Can iyl ppionaty
: whgﬁubﬁdu’ﬁ@ﬂ deeaC 20l ogoptlamgﬁy pnmmﬂed m&ca@ er% sodium,

su e substituents |ne to

F or oS Sota B TRRRcA EaS AR Gmlamon siakasosaicium,

gr ommpagnaanint iamr’nonlvnam trofriatitiriitie] M@ 1tRE GRe; @@Nhﬁ@t re R' and

[ 00 Oa] d R% each i ndependent I% sel ected from

| he e eeBRGq<Tt T omphaly Siaai uBkYL optasaly

C1- Gabstlutae @-0f, dNeHYFHEShtdhkM Ut@ "
substi t ut ed 2-CZOCZC)eﬁhPl near or ?uanc edag ap gy or where NRR

opt "SRIEFSTYS 8 pysks Meiedysesh a3 momhydliner piperdire, qnpgrlazme and the

al kyI opzteldc:){nc5 atﬁ*yla‘?ﬂbst i ?L?'%’ﬁ@g’ﬁ:fgags'g%'ﬁmm%?f cyclic amino;
opt 8K 1I-C§rzo§J@3M Cuﬁedalﬁcan@dOCaCyd acysmqt halb; Cpabassi um

ns SHIRERRAHRIE Rl SRR, e R RaraTe: he

| : tmde@a%rﬂw H, ;the@@ dRandr ait?l sa:ga vcggé&;sﬁd 4! -0y alkyl or
gpt %f})r{fa%?{/ﬁ"l @ﬁa |¥... C@u egyaqu@éﬂy?’?d tﬁéﬂalgb{blam wherein

sub&u4 aru:t Rl tﬁgeﬁéﬂnﬁycdeqainlé}d lto f6rm £ XSO HEDK ¢l nng
substl uted C6-Cl0 aryl or heteroary

optio
prefné:ﬂ% %t°”e°§ aqRMy- pyridyl ; or where NR R‘
represents a cyclic noiety such as norpholine,

[peridi ne, hydroxypi peridine, imdazole, piperazine,
m@@%ﬁyl pi %@r B4 res. drd anfRzo BTQ(@aCh\lPﬂepﬂldeOﬂQselected from the

gr@d%r%m“dgff bi s(al kyl am no), cycl oal kyl ami no or cyclic
am no; Cl- C20 al koxy; Cl1-C20 al kanoyl; C1-C20

acy Hosapf*onaay substituted - @:&oﬂlyibalamthmydztmd alkyl; optivmally substituted

|n Inf:l epe nwor gran(cﬁ@gfg(efﬂ Vi P?%'?auﬁ PyPS"“%%g e C gyl or
R' hetgrqarylc@om wbabm/R i® bptl@'fahy 'subétiiRed G\RE%?%IM op't|§nally

ﬁ‘&‘éﬂ%?@? ﬁ@‘?ﬁ}ﬁ% %’gW%f re;%{?gﬂzfg'lt%%%p o, sadium,

het potassmrlnlcﬁ othercpharmabeticaly atphsblé cBintbAfchdlh as calcium,
magnesium, ammonium, tromethamine and the like; CONR'R", where R' and
R" are independently H, optionally substituted C1-Ca, alkyl, optionally
substituted C2-Cxo alkeny! or optionally substituted Cg-C1q aryi or where NR'R"
represents a cyclic moiety such as morpholine, piperidine, piperazine and the
like; C4-Cqp alkanoyl; C4-Cyp alkylamido; Cs-Cap aroyl or heteroaroyl; SO,R"
where R" is H, C4-Cy alkyl or aryt; morpholinocarbonylmethyi;
piperazinocabonyimethyl; and piperadinocabonylmethyi;

14



13 [00021] R10 and R11 are each independently sel ected
fromthe group consisting of H optionally
substituted C1-C20 |inear or branched al kyl;
optionally substituted C2-C20 Iinear or branched

OBy e e ARl B Mg e ey Blay e,
optiercaig sabkl}tuteddpterocpwzlltt fing s:rb&mbbrtmoi‘pﬁ@lm@_zmpah&leeyl
p%e{a&%é %%I @'Wiﬂp' hb“‘\gd -C10 aryl, sodium

assi'um or armaceutically acceptable
counter-ion such as cal ci um rmgne3| um anmoni um
ne and. t re R and R’

th
[OBPEAT o B I o % BB COSIRSBE T 1t ed Co- 20
al kH;, optiBhag abstitutedubsChd mead o%réﬁ%ﬂealaik?m{éluegg chloroalkyl

opt i onal | y substituted Co-C wher e

r epraé@é‘lﬂoéoaikﬂmﬂpealmubﬁmuﬁﬂ:ﬁz-&éo 3y ies bramehed alkenyl;

aI ky algnhﬁn(}’ LEJI g@{%z% 610 %rﬂé?e};cg{da’ﬂﬁk?/p% %%g%%y'-lc'l ic
ani reptionaily sLbsHORS Gﬂ-@ﬂ»@)kw CipteaGalipskisstiyted Calocalkeny! or

Y b o O SNy

i ndmramienelmcaﬂy a@liaﬁ'@h(b counjer-ion smcyla;s calcilit,' madresstum,
R" Cl1- C20 R _j

R A A% s e R, WIS i gl Sre

R10 |ﬂd§béﬁhénﬂyﬂﬂeb§t@haw9¢/u&ﬁmtéd rm@bgoglﬁwromlawéwsgsstututed Cr

heteroc¥cllc ring, i ncl |ng | act one ofr
n

[ 00 Gz Elkenyl °rF§P§' W&?“bﬁtﬂy tedl\de-Raoany ar ‘é!ﬁ%fﬁ ngk" represents a
| ndqﬂ’%f@%ﬁé %h@%h@hﬁé&‘ 1;5 B@ndlﬁé ﬂﬂeﬁerﬁﬂﬂé Eﬁ& i hk%f; cyano;

H, opti onaIIy substltut ed ar or branche

al kyand tgpazewal | y substituted C2-C20 |inear or

branched al kenyl; optionally substituted C6-Cl0 aryl

or heteroaryl; COOR where Ris optionally substituted
[00025D0 alRqyl Risoand Brare gachsimdependendly sectitrarh tiemgltoup
coq{ssqgé ?nally substituted C6-Cl10 aryl, sodium

i'um or other pharmaceutically acceptable
courti;erptionalls sitistitutedc@4-Chdlinear on prarshedialkghinclading chioroalkyl

' d.h . ', .vvh Ran
| naepe R botoAaI BRI Farda PRt Epransbed koY
opti csmrdnkauy substitited og-eq, &t &Zﬁ)etéi‘d@ﬁﬂyCO@R waéneqwé ll-ly
substi f ut C10 & represen
cycl ‘?RE'OHBﬁ)é%l&’G G %?'[SHoPP’&'@‘a"M isHRsiteted &2-Cao alkeny' or
p' pe&p’z@naﬁy ﬂ%tlf@&i cl- C‘&falgp§b§ﬁf?n HIAHh ad &ﬁepzo

yl'am do; C6-C20 aro het er oar oyl ; wher e
R' pharmace];[tmaﬂy)amqmble)c:omtgt-lon such as calcmm magnesnum

mor pé}ﬂHoﬂRﬁ&fth%%%ﬁmMnd the like; CONR'R", where R' and R" are
independently H, optionally substituted C4-Cy alkyl, optionally substituted C,-
C2o alkeny! or optionally substituted Cg-C1o aryl or where NR'R" represents a
cyclic moiety such as morpholine, piperidine, piperazine and the like; NHz; C;-
C2o alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino; OH; C4-Cx
alkoxy; C4-Cy alkanoyl; C1-Czo acyloxy; halo; C1-Co alkylcarboxylamino;
cyano; nitro; SO.NR"R™ where R™ and R™ are independently H, C4-Cy alkyl
or aryl; SO,R" where R" is H, C1-C2p alkyl or aryl; SO;R"™ where R" is H, C4-
C2o alkyl or aryl; and tetrazolyl;
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pi per azi nocabonyl nmet hyl ; and pi peradi nocabonyl net hyl ;
14 [00023] R12 and R13 may be absent, or R12 and R13
toget her may be an optionally substituted
heterocyclic ring, preferably norpholine, piperidine,
pi perazine, and N-nethyl piperidine. [00024] R14 is

(098REE L MRS B e i, R giistingatuch ng

hl d@;d%1 $y3$=0280.:fd "o, ; ' ' .
((:32- gwl?:i%?r o_rzbrrgﬂ:évh’Zg’hgfekggeﬂa‘}%pmbéﬁgpﬁéwlébg&'tmed

substtualy aplienallyv.sypstistedGr-Eroakenyl, QOBRal sutstiRited C,-

H, bE@n ' Gl- I , tionall
SUbser Cop oo bR 3RS G SRRy Bt PRl b -
c5- Croalpyycarbemylum pot assi um or ot her
phar maceutical |l y acceptabl e counter-ion such as '
cal cium magnesi um ammoni um tronet ham ne and the
[0p028; COMAs RdepeheaereiyfO, $BENR: are independently H,
optionally substituted Cl1-C20 al kyl, optionally
substituted C2- C20 al kenyl or optionally substituted

[00B28T10 arys OR, WHERE R.WRs&lected BioRS fIX Grofl chgyé‘?q ﬁgi o

such, as,.norphol i ne I peri dine, piperazlne an

i k&L optiopayh SUQﬁf&Uieéitp(Fagm lipear poepshedalkyl iRiiGding ehioroalkyl

R17 opfigoraikiy 2 : the gro

cong ikSt i ngmglférrlfﬁggi? ?gﬂggio?‘?/lﬁiéu%%?'ﬁ‘ﬁ%é gzgfeéin'&% qri%f?ﬁé}flhed

]9|r BrkeRWheeficnaly !Subﬁltllltsd iGaeC10 !aryjmabtgrbaryaroiﬁ_tionally substituted
u ' ) i tute - near or

br aﬁé‘ﬁég Eg‘%yﬁgﬁﬁ%‘?m%ﬁ'iy%”ﬁ@%@}' %‘Ehfi'?‘f*%&cé‘%eeh@feylam SO.R™

or Weewr Biig/H; CeOoRalkgbsraar®, i s H, optional ly

subééi tuted C1-C20 al kyl, optionally substituted

C2-

0 al kenyl or optionally substituted C6-Cl10 aryl,
sodi um potassiumor other pharnaceutically

pt abl, e ter-i such as cal cium magnesi um
[0(2% ni u% 'S 'ﬁ'glgg‘t Wéﬂﬁeﬁgb afhR¢ #e inderendentirselectegifianeth@ group
cansestiij ofire i ndependently H, optionally substituted
C1- G20 al kyl, optionally substituted C2- C20 al kenyl
or p?ﬁ’t&ﬂ%}(‘}’ §UE§B'§?¢ tqjt%zg lingarrdoranghedoalkylfiratwdingtiRbroalkyl

r epoERANbAK? aneihé ii&;'@tiﬁ%ﬂl{y%@ﬁ?’fi@%%&??@%?’eﬁeranched

pi peridine, piperazine an
al k§kamilreptiopaly subsfituted FeXC1o ant bohéteydaayl opticHallg ¥@bdtEuted

gg‘ylﬂg—%/ 9 céﬁlfﬁég 9@%&@% |é<§?g§ %1%%22 %?/Aﬁtieé):%ﬁygs’zu%stituted

ni t EoCasTRNFOPRNallykebstitited Cartth, Blkengl 6 dpIRRERISIRIHYd Co-

H, @%‘a%?oﬂi&)glly substituted Ce¢-Cyo aroy! or heteroaroy!; optionally
substituted C4-Cyp alkanoyl; and SO,R™ where R™ is H, C4-Cxo alkyl or aryl;
and wherein Ry, and R together may be joined to form a 3-6 membered ring

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

[00030] Zis CR4R:R; where Ry, R, and R; are each 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-Cyq linear or branched
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or aryl; SO2R'' where R'" is H Cl-C20 al kyl or aryl;
SBR'' where R''" is H Cl- C20 alkyl or aryl; and
tetrazolyl; 15 [00026] X is independently sel ected
fromthe group consisting of 0; N S S—O SQ2; or

b LR BB ST bt
optCL0al dygloambisdri dydtoatkenyt, CCXORaghEre ROigtHI, Qﬂmbhally substituted
Sé u bs& EP uéle &%eg%g, %sn&ﬁ%@g@% %@gﬂ.ac{q%ggﬁ% &’gt'tﬁt""d Ce-

S of, M, i&ﬂﬁ?%otgsélﬁm%t?%‘é}%ﬁénﬁacélﬁl&ﬁ%ﬁé‘dé&atflé eénter-ion

the group consisting of H, optionall stituted

c1 smm as| calgilim gnagnesidme ammanjim mnatmanyn@and) theslikey/NHz2;

2°| | @I%ﬂng?gg élﬁg#g dhﬁa ﬂg:tr%}&% I'\%( orF ldgﬁ 'Jnli'ihg dOH
su gmtlmaﬂmb%tumcmqéb atkoxhet;mdnwtylﬂuol@metmm ang the like;
s ucartiob e et B aten Hlsaovi ot Sibst By oo aory
H, &gtiondly albsiiuted Cai0sh arclqll ofs 2]&@&%}032[, hﬁo N?ERO lgwge,raptlonally
corsistiiRg Gr O ABcRRY YA, SN R where By ity are
or BB@;B’@'IE%%@HKEL GgH§|k¥lP|bPﬁ'yP ImReAkerk R"OFs H, C1d02° alkyl or

f1 uoroal kyl e; optionally substit

ut
C2- @b and @&R"'dﬂh%ﬁaﬁi' 'r$eld Cafrealisyl-or apt m»vhgrem Rqand Re
subg
subs th E%y%&é%gqé&: oglsﬁf’%{)r é%‘?: m%@&%f?}??'ahﬂﬁdme
\/\hemmhns pigsridinenlpiperazibe and dine: tike; @nd d2o regulting, stereocenter
optjan S u O | kenyl or optionally
subg}ayﬁﬁkéwegiéﬂéb@qﬁ tg%t | Ignal |y substituted
C6- thelgrenping CoxY)Zemnay oepsre;ént hydtogenadriRs, os maytbe abisedt.
Cl- C20 al kanoyl; and SO2R'' where R''" is H, Cl1-C20

al kyl or aryl; and wherein Rb and Rc together may be
[oouawed tQid oRgmmeBeR nesbdleted fionmthe gruo.h consigting ofdi ne,

hol di
[ o0bssperais Sesiirusee Gielodhaey orteacheorgikenshidi Shloroaliy
I ndspﬁ\i&sak*néna Qh@ﬁk@%pt‘bhaw édnﬁuﬂjtéwez-gamﬁe‘aﬂdﬂ ﬁra@:f:hed
tionally substituted CI-C20 |inear or branc

al kglkenylconfignally supstitwad igetCro@Fylor hsteseandy PPBRRF"V ﬁebsﬂtuted
L ke QPLIRNG Aeteddhrsy dptichdinf-Satstiflitéd BSAE,, AlkaRbRNEREIOR™

where R" is H, C1-C2o alkyl or aryl;
or

[00032] Q is NRyR¢ where R, 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-C2o linear or branched
alkenyl; optionally substituted Cg-C1o aryl or heteroaryl; optionally substituted
C3-C1o cycloalkyl or cycloalkenyl; COOZ4 where Z, is optionally substituted
C+-Cyp alkyl, optionally substituted C,-Cyp alkenyl or optionally substituted Ce-
C+p aryl; optionally substituted Cg-Coo aroyl! or heteroaroyl; optionally
substituted C1-C2o alkanoyl; and SO,R™ where R™ is H, C4-Cz alkyl or aryl;
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16 al kenyl; optionally substituted C6-Clo aryl or
heteroaryl; optionally substituted C3-Cl0 cycl oal kyl
or cycloal kenyl; COOR where Ris H, optionally

subst it ut ed Cl1-C2D al kyl, optionally substituted

S0 d| uﬁl lﬂyﬁi ald R ttoggﬁ%“ Wq){st?gj‘%ﬂ dufoqgrn%:g 3 é:ﬂr\%nfnre\é%d ring

S Um of haceut i cal y "acce

coumsuet as cmnnd:mc mom;shahabpplpemdurragplperazme amthe |hkm:1

tronmet ham ne and the Iike; NH2; Cl1-C20 al kyl am no,

bi s@Al kyl anmi no); cycl oal kyl ami no or cyclic amino; OH;

optionally substituted Cl-C20 al koxy i ncl udi ng

trifluoronethoxy and the |ike; optional substituted
[0B933120 eI, ST SHaRaprre o s S GGIeTraTp e group

ﬁ,@{ i opt| onal | y substituted C6-C20 aroyl or

ter ar oyl; halo; cyano; nitro; optionally
subst; |dptloeallycsub6ﬂ0t@ (RyCm:dmleekyr branabed SIKQNRZIUGihg chloroalkyl

ol oy ot Afd et Bifonal RABRGRRC ot ofmcped

ar ylalkanyt;l oﬁﬁBrEélfy smbelitateB‘ C1-Csp ddyl; @bﬂ@ﬁ@lly@édb);htutyd @Cho;

2" AuaBeRH: £ e ke’ SO Sabratee oty heleroaryt

Pi peindbptionally NAYsAteECATd, afd bi Msteraansylt he resul ting
stereocenter nmay have the R- or S- configuration; or

the grouping C(=Y)Z may represent hydrogen or R12 or
[oﬁﬁﬂﬂbe alsisb A ik %99&Hlly9ub§nt%% G@égoqnnBar bﬁbé@ér?é”ot ed

group consisting o tional stituted
aﬂmnvlquthna@msumtntm@ﬁﬁﬁdaadl Ik_l;:ear wdorauq: Akylaryb dingay|

o8 SRV Ui 08 BP0 o
imrlmltatrhchrpheldweC@&p@llﬂmer piberazinee tetrazaiy bnd the liken EIOR/where
KSR poalveReatictC afieinsgl br BircheB Al opfBialTR |1
stbstitlteZ}-@)ohinearcsr tﬁtandhedcmkeErQQQﬁﬁibnﬂly subSRuksd @éleﬁce
a0 8Pk 3 hyBbehad SIEHEYb A enP HIBGeeE AIke A B Al ar

sobsthut%acrﬁ@é*oawnikel pryﬁhmél ihdoRd) hwanbliﬁel ipefidine,
f 1 uor oal keg and the |ike; optionally su stltuted

pipgrezioe. tefizalyl @ndihe ii@ied  al kenyl ; optional Iy
substituted C6-C10 aryl or het eroaryl optionally
substituted C3-Cl0 cycl oal kyl or cycl oal kenyl ; COQz1

[0RABSE 71 Group isdafdl CyCavalisanyr SR wigzred@ cnayibieyi or linear

oggtésrf&??m éaé?é% tuted C2-C20 al kenyl or optionally

10 aryl; optionally substituted
C6- C20 aroyl or heteroaroyl; optionally

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

[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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substituted Cl1-C20 al kanoyl; and SO2R'" where R'' is
H, Cl1-C20 al kyl or aryl; 17 and wherein Rb and R,
together may be joined to forma 3-6 nenbered ring
such as aziridine, norpholine, piperidine, piperazine

d the lik 0 is,_S .SORB Ra _wh
dRe 3t Sl re b By TE" SRR ARG Ph s chayhes ©
s08f b TNFLapBal s, WSO akdBr COXe2r The cbﬁ@@gh@éiafé &yo

i ncl udi ng hIoroak] or floroalkyl and the lik

uspi B’ﬁéneﬁ?;m% abRIeVERANGCPther diserses megialgn by cyiRings. INOS

SAHIR BOX-2080dHPAEdnEesUbSt i t ut ed C1- C20 acyl ;
optional [y substituted Cl-C20 al koxycar bonyl C2- C20

al koxy; optionally substituted C6-Cl10 aryl or

[dg?t:,’ﬁ]*eoar Yﬁln'oth %@Fgg dﬁ?@@/xnﬁd&ét& hined O%F% 8iaBY¥tes

t er oar oy oup Ai's optio
amdhelatetdmwbs@z cOfprisingdhe stap cbfminmmetdanngrt&arsjabject

t | | titut 0 1 hed
SREgEom ERsls o teEted Sorndtn emad BEal. SHectlnc Ty
aﬁw&ﬁﬂhblfubampbah@bﬂg@ryﬁmad i kﬂllpﬂddﬁldﬂ?llytl th@dilvblﬂtlon .
ol I ne eri dl ne razi n etrazo an e
ATViBes BoRtpL PEre A BB BN §4 N TABEBIa Abgheas 850
duééé%é& n@dnaﬁéé‘ﬁ(j Ia%kmlekmosv HDER PHE3, sudt Mapt igdase

Ii near or  branched al kenyl ; optl onal |

%@Kﬁt@@&w Zhmigisteringrip|a sybiert in nepd Bf ek Hagtment an

I [

ot b RSP RS B HARUR g Buier!
pharrpbuéutnal cqm;pxmntlom\s rmentalrpng)ertherapeutldaéy eﬁeccﬂvglarmmt of
the |ik 0003 15 SOZR
MRS R grodtiRa e FogPige T LRSI Lyt
dt&aﬁaﬁe}ué@anwor ;hllaj@dlm_malymtwptlabb&taaiewgﬁoc h;se I|rr1!h|eg whi ch

tetrazo m dazo

%ﬁ ﬁ%nteﬁ?@gﬁeﬁd{eﬁ?}p 3'633 VWF t hi op%enyl or
the |ike. [00037] These conpounds are useful for
treating diabet nd ot her . dj ked to
| nsul : ngr e|3| sgﬁéﬁ%%féélpiéoyo‘béﬁﬁsm%l sease
per | mEeradhoWd Hrtaph ofl tietdssR-depefdahtSAcre8se in glucose
trea gg_or i nhi biting |an ammation or inflanmmatory

Uptalenio 3slu1: pdipgcytes fraated ithyvaiying cppeeiatigniota cempewnd
é@g%i{o leng@ses, Which are caused by, for
, cyt

exanpl I nes or inducible enzynes
[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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such as TNF-al pha, IL-1, 1L-6, i NOS and/or COX-2. The
conpounds are also wuseful for treating or preventing
ot her di seases nedi ated by cytokines, i NOS and/or

COX-2, such as cancer. [00038] Another aspect of the

[obﬁxg‘t ' 0'?f||d335 Endlid Qﬁpréﬁs ?ﬁ]ths Hnﬂi‘a?ﬁ’ 'o?@leé‘?@duc%'adTNF-alﬁha

seases co
ptagiugtion by motse RAY264. hgeﬁsrtoeatad dw’rhbaarymg congeritratiens of a

diti utically effect t of
CEBRBUI AT I A EEVPREn | | addi {1 onal Iy, the

invention provides a nethod of treating inflammtion
i nfl ammt di seases 0 sease di at ed by
l°8§ | net.Ci REEPREIEPPRftge '%nhlma ShkpSindiiced IDairketar

pfrclioRh :%60%@ RAV@ZBW cbi®s @eﬁé@l\nﬁﬁtva'rﬁn@ B6scthtrabidfdlof a
Pt T eatment an  effective anount of a conpound accor di ng

cepPuRdgraregrdingto e invemtian: her, phar maceut i cal
conpositions containing a therapeuti cally effective
anount of one or nore conpounds according to Fornul as

[00045]><I I I RIGgeshews aigraptaof theanhibitienbf CBSiydwsed IL-6 production

LR SANER, el ared Wil e Eptoarfiayel ol # sbipound
aBRbrEMgIEMERIMENEIN. OF THE DRAW NGS [ 00039] FIG 1 shows

a graph of the dose-dependent increase in glucose
upt ake in 3T3-L1 adi pocytes treated with varying

[0D0A6ENT I FIEOBShEWs ahsm w&teﬁmetscaeﬂgaﬁsﬁa{.ﬁ@the inhibition of

i nventi on. 00040 shows a
LE&@H@%&N dang d%@aorgwme in mqwsiﬁw.?% i7 ey tregted with
vhfﬁ?g{ Egné@nirgtu?nscd?W&Md&ﬁ]ﬂ%id’thﬁehﬁvérﬁl gntion in

ron to varying concentra |nsu
[00041] FIG 3 shows a graph of the | owering of bl ood

1O904EF G nd o0 2hath ARE sl meBibiia ke ok dNE a5

dehmmsgam@mmbvédmtlaj\mehag@ infucey anthritisiig hy@eens:dgsarymg
in ob/ob

d free fatt d t ly,
Aeeniaitas o ipPhoind Ssuing SEEREMRT o Che
i nvention. 19 [00043] FIG 5 shows a graph of the
i nhi bi €] o Y . .
muse RanzePTALFELOESERIBAIONGF THENYEHOR™ '
[000RBE N I afHeDRGerlionds bESEPON ik GiSEEVery tHat H éJiﬁpounds described
invention. [00044] FIG 6 shows a h of

herginre usefubin theoteatmpnt @ﬁdqape’gpsmdgpthgr dlseases Ilnked 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, iNOS 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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production in nouse RAWG64.7 cells treated with

varyi ng concentrations of a conpound according to the

i nvention. [00045] FIG 7 shows a graph of the

i nhibition of LPS-induced IL-6 production in nouse
4.7.. b ated wit.h varying concentr tlon of

IGBBEBE o AR b B B e Pashe R el ot eshapect-

chaipvalky hadices cohtaiiting praferablyt 520 earbwst atatrish okd preferably 1-10

SRR ray w?péeé?r%ﬁ@ﬁ?%é?“gﬁvr\?aqgwooég%pﬁhéfdﬁ%ﬁ ritcals

IBEINES et B, n)-br GEapPOBVA rRBGEI, %dm:tyloséobﬁxtyl tert-butyl,
i nvention. [00047 9 shows a qglr a&h of nedl an
Rﬁ“%ﬂ‘%%ﬂe"%dﬂ%? 'r's?‘?ﬁ’é" hgxat had¥Rg i nprovenent

of collagen induced arthritis in mce using varying
concentrations of a conpound according to the
[60054ht | orfAlkeBYIA 2i6Me DEBCRINMDItadNOMERHS d sthighficbain or branched-

G Rt iierk ARG hBlo Bnf 3 BiorS BebBR SR ¥Riera 12 couble
taneletan miore fprefiesdiny ese dagblobbad, shd eastaimirg prisfacatiyp2-20 carbon
nsul i n

S oPre ArETaRbG 2ETo papon alhing BB m e ety £8 Carbon
atbpat Bedthplary alkémpirddicls chldd@fétﬁémt ;br@ﬁeﬁyl 2-methylpropenyl, n-
i nfl ory di seases such as %

’W? '?‘?Q%"s’yyévrﬁf‘dc'ﬁﬂugﬁ QFPL{P§§EUFaArr"”E|r§‘é|3%|§§ esAf Wsatiyration

&EH%%OH H¥buthBlenetart- Suta&i\éhﬂkddbet'ﬁe%e' nduci bl e
enzymes such as TNF-al pha , , PDE4, PDE3,

p44/ 42 NMAP ki nase, i NCB and/or COX-2. Definitions
[ﬁ ! 91 Aaphdt IAGE DGR Shibi %ﬁSm (18 %g&"ar} aib& di e type "R-0-"

€ss ot herwse 1 ndi cat ed, un eratood
Whereint Rean bblt'tydf@mbmarrmgbranzﬂe{d (M]Q&i@:]r lihédroribranchied ratkenyl

at i on, .Aagans a stral ht =cha or, bra
& oGP HERAL Bl O B PrBrh e EFaRPRntEngh Rl inotuae
methory, emmq, p#mbpoabisppﬂopbﬁy mbutwyu isb-<butoxyaset-inatory, tert-
ref%agp l 6 carbon atons. Exenplary al kyl radicals
t'K§ et hyl, n-propyl, isopropyl, n-butyl,
i sobut yl , sec butyl tert butyl, pentyl, isopentyl

neo entyl,, | so- Lhexyl and the |ike. [ 00051]
Iﬂmi%ényl A"sa%@rbenyl. rAIRHH IR geMbinatiapa meags a radical of the type

HLIALO)-C Wheheif "ROANMG8A alke R} 'réHIBHICHs%éhBGQy Héﬁl’ie‘éiaénd
having one or nore doubl e bonds, preferably 1-2

Eﬁi@ds iardocarberyl padicaly Emrpplemalls@waémswhﬂrouaﬁ mclude

T o bt o and o111 ore -

preferably 2-6 carbon

[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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atons. Exenpl ary al kenyl radicals include ethenyl,
propenyl, 2-nethyl propenyl, n- butenyl, isobutenyl,
and i nclude groups containing nmultiple sites of
unsaturation such as 1,3 -butadi ene andl, 4- but adi enyl

[(@gﬁi&ﬁ E:t :"H%‘?O"rf% Oé)lgé Y- aﬂoé‘ﬁlc}éé? c?rﬁglntag;% r;@n@r@ ghloro, bromo,

fiMoes oF pPdBRraditaipe hydrogen, linear or branched al kyl,
or Iinear or branched al kenyl as previously defined

and "0" is an oxygen atom Exenplary al koxy radicals

[0003 d e .\ %r%eoﬁllh Ehinbirktion! A28y an 'a?@ﬁéﬂ?@é%o%yc Jic radical

n- bu | so- sec-butoxy, tert- t ox
¢oritaanmg mboataq to' atbdmﬁfbmarlhmngﬂoms wihizhds optiomally substntuted with

iorerare BB Sefbd P i 9184, kv, EBeen . bmino,
ad o, mteb, aydno 'rﬁ(c@)lkyl dasbexys alkbgyodrbargt]iayaloalkizk @alkaheyisimino,

T gt W WA T .
aHhiPoal |B)mncm§n leﬂkﬂ(‘lamlﬁ&lkyl NLaRORAFAS, | N, Nluiawﬁﬁﬂdo

|'i near or branch | i near or branch

HplkeXygarkanylamigoi %lls\ﬂtwo cRlyisideny! [qqu%#pnylmx@g@mhe like.
EAAR arafRaRIAGHACBeRFR T, SRSk AE)INS. deHPe

I'S an
l;ut@w phenyy detthyéd-ragtihoxypbeny!, 2-ﬂuosomenylaﬂmhlgrbphenyl 3-

Gy SHEBbREN SRR SR RS bnenen. o
meathgyi- 94wnlﬂomanlyyl2mhmbﬁ-nmﬂuylpﬂm1yl At&dnnﬂhil@ﬁﬁﬁiopheny! 4-
RS A AT o B, 2SR BB g AEF o . mino-t-
riaivhithy!, 2-pashtey| 01 -nhéthgicBrBmives-2 MaphipRD B- éﬁnﬁ'rﬁ@ff&iapﬁthyl 4.8-

ar bocyclic r )amcal contai ni ng about 6 to about 10
‘g' £ BRRNthYANAHNe 8Kt i onal |y substituted with
one or nore substituents selected from al kyl, al koxy,

haliﬁ hydroxy, am no, azido, nitro, cyano,
| kyl AC&Moszry Acxlamm CYIPHB EaNs @RCXYAER @F amino group,

RsBERREl PR o S GRSTEARTR) Fhot@ 1Y €2 BO RybRigefilinear or
biRRghadralkyaordiiear ar éranphawmay!kw N al kyl ani do,

N, N- di al kyl am do, aralkoxycarbonylanino, al kyl t hi o,
al kyl sul finyl, alkylsulfonyl, oxo and the Iike.

[@0058]| ar y"Adkyamidad mesns the graupeRNHGD- where & (yén be hydrogen,
[ AT AT R ———

2- chl orophenyl, 3- nltrophenyl 3-am nophenyl

-ctam’ohn m no- 3- henl 6-
[3006'60? %hg reefe?énce fo Er?lop’uonally s(ubstltuted" in ¥he deﬁnlt}/on 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-Cg) alkyl; halogen such as fiuoro, 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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met hyl - 2- am nophenyl, 2-am no- 3- net hyl phenyl ,
4, 6- di et hyl - 2- am nophenyl, 4- hydroxyphenyl,
3- et hyl - 4- hydr oxyphenyl , 4-(2-net hoxyphenyl) phenyl ,
2-am no-1- naphthyl, 2-naphthyl,
prbvm%tJWénéi?] @f‘héé?ul%hﬁﬁﬁgé&lﬁblca?ef?é&d &ﬁpoJIﬁ{%‘HrQ%Eeful for

oxXy- 2- the |ike.
e”%&EQ'PoWOWSan A'@W a@pﬁw '%)/@&JB hyparglyaemiodisgederarsuch as
t
AALER rHEMS, and o7 BEro Rlated BRRETS, Sl Yheind pBUP
h\ma{Wdemra IFurtbammage, tbewchmdoahdisaalyel usefid derisatment of disorders

th CO wh be
aﬁ?‘a‘&%&@ Wltﬂ |n§|.ﬁg gﬁsSl%?nc%, gﬁgﬁ as pg )E%qstlc %\far;/e ;r; pr%gp and for the
treatareri ed irdiakemytion, iaflarpieo g emldyimiedrionsfcal REASES, pEhRularly

387 FHRAFIEH E31Pr MIBTERILAIRKIDSS (G AS(TNRABha, IL-1 beta and IL-
Gﬂltﬁfélhﬂﬁﬁb@pho‘alésfgr@e@j@Eﬂ typel 3g8ospMbdiRERFde! 3), p4a/a2

does not negatijvel’y affect the activity o
mitagen artivated prtein (MABbkinaseit YSIPOXYIRNaSES(CRX12) and/or inducible
m?r?@c'iomr %@ gﬁf‘&ﬁ%@é gmgé) %)F}eg'h&g%ﬁ r’ﬁl’i@lr‘%ﬁ{bﬁ&igﬂoﬁﬁs éérﬂ;%&ds of the
Feoranwas X4t as webae thewh@ﬂnmumamﬂ a:beptabbed;aﬁs wndisolvates
ég%xy sul fonam de, cyano, or the Iike. [00061] The
I'nvention is directed to conpounds, for exanple,
heteroByclic derivatives of acyl urea, thiourea,
e mnd thiocarbamate conpounds, that 22 provide
R§+variet‘ of useful pharrmcol ogi caI effects. The

c u re useful, for in lowering bl ood
gltic Ievegs i hyperglﬁ dlsorde , such as

di abet e Illtus and for ting rela ed di sorders,
such as |Ey and hyper | denma Furt her nor e,

t hese conp e Rigeful for lr mtfhi di sorders
associ at ed Zr esi st Mﬁrpolycystlc
ovary syndRone, ’an the traat

i nfl ammati on, |'?‘11PI Qrmﬁ't ory and i rmur’l’@l o%| cdl diseases,

particrfarly those nedi ated by pro-inflamuatory

eyiQkines gsuch as TNF-al pha, IL-1 beta and IL- 6),
R4 SphOdI esterase (PDE4), type 3

-4,4». esterase (PDE3), p44R4 m t ogen acti vat ed
pRot Ri-r ( ~“' ki nas@]) cycl oogyfden se 2 (COX-2) and/ or
i nduci b nitric oxide syntha I vy
particular, tﬂ:n;e |nvent| on di sc es npounds of the

For mul as I\[ﬁ RS the eu LLCHEY Rys
accept abl e its ;\andN so t es th /e) R8 ,R\ln/y\
RS 16

Rﬁ’\\
RZ_Q-/ P
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(1) R1I2 NyZ Y F;7 RI3 R12 R15 NuNRls Rs I* Il 11

RRRL4 YORS R~\ ROR* R ~// RBRAi' Rs R\ * RO
R2 L// (V) RBRAN) 16 23 R8 R\\ RR R RBRI " R

R2~1/ RB R * R9

[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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[00063]

REr.\ X"ARS RI\\ ROYRIRI' (XIII) R XRL
s Ro (X (MIl) XRRI1 RI2 [00062] R6 * RRio R
7 RI3 RI2 / NYXYZ * R RIOYYB X Z

R4, Rz, Rs, Rs, Rs, Rs and Ry are each independently selected from the

group consisting of

[00064]

of

H: optionally substituted C4-Cy linear or branched alky! including
chloroalkyl or fluoroalky!; optionally substituted C2-Coo linear or branched
alkeny!l; optionally substituted Cs-Cxo aryl, linear or branched alkylaryl,
linear or branched alkenylaryl; COOR where R is H, optionally substituted
C4-Cop alkyl, optionally substituted C2-Czo alkenyl or optionally substituted
Ce-C1p aryl, sodium, potassium or other pharmaceutically acceptable
counter-ion such as calcium, magnesium, ammonium, tfromethamine and
the like; CONR'R", where R' and R" are independently H, optionally
substituted C1-C2g alkyl, optionally substituted C-Cp 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-Cxo alkylamino, bis(alkylamino), cycloalkylamino or
cyclic amino; OH; optionally substituted C4-Czo alkoxy including
trifluoromethoxy and the like; optionally substituted C1-Czo alkanoyl;
optionally substituted C1-Czo acyloxy; halo; optionally substituted C+-C20
alkylcarboxylamino; cyano; nitro; SO,NR™R™ where R" and R™ are
independently H, C1-Cz alkyl or aryl; SOR™ where R" is H, C4-Cz alkyl
or aryl; SO3R™ where R" is H, C1-C2 alkyl or aryl; and C,-Cq 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;

Rs and Rg are each independently selected from the group consisting

H; optionally substituted C4-Cp linear or branched alkyl; optionally substituted

C-Co linear or branched alkenyl; optionally substituted Cg-C10 aryl or
heteroaryl; COOR where R is H, optionally substituted C4+-Cz alkyl, optionally
substituted Co-C2p alkeny! 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
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R6 *1 Il RLO Y Y 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 doubl e

bond or a single bond, and when the bond is a double

bong,, ) £i
tne st Méed ot Sondt otorp sl Py REi e Blint Bplonany
miy substiveted I2-Go adkenﬁ op’mriaillgtsubsiltotad @mamam[ogo@m]

I‘ eac

el SUSRIREINGRY PREPNAUY SUSHURE: e rachtiron SR, REFPLREIY 2-
subst bt #ipyfdyFbr GRrd NRIRIT repredeitns b?ﬂloahkhéty suaﬁlasdhmhonne

chi oroal kyl or fluoroal kyl; optionally substituted
C2- emnmr\%avdrexvpéﬁ’%rwm&aeamd@izn'@mwperwﬁ éhfihylpiperazine and the

b
ke 2 B i SR BOSpaRfn Y ik amino
opt it b+ 2osaltnxyi Cu&dalkmemm-@Izkgd:ylowphalon@h-!cyo
SUOSIUhath BRI uBhb S S0 9BHRONGLL evBd Rl el
phanmiepeudemihyl H yCaCaeagikydor ary! c&@gﬁt'é whieonR8 icH, 6$-Cyp alkyl or

cal CI gnhesi u onet ham.ne _and. the .
BV QR AR B i b [ ST E 3B AR (,jv' WhEFein Ry and
opt iRYnegetier e deijdinéetd 161:11@04-@8ktdteroeytﬂlb @iRg/ ihgluding lactone
subst 53; ut ed C2- C20 al kenyl or optionally su stituted

or where NR R' represents a cyclic noiety
such as nDrphoIine pi peri di ne, piperazine and the
| ike; optionally substituted C1-C6 am doal kyl; NHZ2;
[00965120 aR«yarthRnoareisiash indepeadenty) selested dank paiouRCNSisting
ofyclic amno; OH optionally substituted Cl-C20 al koxy
including trifluoronmethoxy and the |ike; optionally
sub#; |dptlbeaily@b€ﬁmmil GaGgy/linear opbramched )falkgu bptiortally edbstituted

ol TRt ARy e AR Rl ER e e G oo
R. . .hetardafyl;.COORrwhere Iﬁdler}dé,mtﬁnhbw khbsﬁﬂut@m-ﬁzdﬂalkylobptlonally
ScprRUbSHEE A R Sl ofGptora ptided e anfciadig

het Qfmsﬂlrﬁ%r oﬂ'ida@ bh@ﬁwdc@hﬂ@élm adceptamdjétimlteﬂlon such as calcium,
pyrro and the |i ki

I ridyl, indol ey '
i ndlm?%'l?zﬂ”%vr n@"} |trH§{EtB%'§§@s%"da@‘Fd@§n§0NR , where R' and
subgi éréeﬂ&épenHERﬂaﬁH Sétﬁ‘réhbll*‘ §ﬁ§§|tut€3301t@zolaﬁdyﬂ ptibRally

forma ring such as a nethyl enedi oxy or ethyl enedi oxy

gr ouyibstitrted G=Chd adkenyl acopiipnaly sHbstiwied Gorfeholagy o5 méere NR'R”

represents a cyclic moiety such as morpholine, piperidine, piperazine and the
like; NHz; C4-C29 alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino;
OH; C4-Cyg alkoxy; C4-C alkanoyl; C1-Cog acyloxy; halo; C1-Cap
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-Cx alkyl or
aryl; SO3R™ where R" is H, C4-Cy alkyl or aryl; and tetrazolyl; wherein Ry
and R44 together may be joined to form a C4-Cg heterocyclic ring, including

lactone or lactam;

[00066] Ri2, R13, R1s, Rig and Ryp are each independently selected from the
group consisting of

26



[00064] R5 and RO are each independently selected from
the group consisting of H optionally substituted
Cl-C20 linear or branched al kyl; optionally
substituted C2-C20 |inear or branched al kenyl;

opt iHmptibyallysubsiitutéded, -

PR wher o Bl e e ??"Jf"???ﬁ%é%"?%‘% LRI EEBRENIY substruted

k%z %ﬂ??@’rﬁr f9n°fsq%k¢qyutqp@ouzum®smumwcag aryl or

opt hetfsrbal: DOORI tas
or ot her %}ﬁar rraf:zgm%rgg} F%p gé@%lgfé’%bistltﬁge%ﬁ&lzo 5@)&' %% gh
iask@!ibitltwfﬁﬂ Corferadiesinyher @ptmanwsmbsntmwmd agfl adalamhe

I R' .are 1 ndependent H,
ol BoSEh & ot i Rep ARENE oBapiBHE capiiarion such as caicium,
opt MAgAEEWM, soieonito, ddmehanzife dntﬁ&lﬁ\é’llke F{(@NRW" lwere R' and

cl oal kenyl or

o p R ke [riftabniacntd 17 aptBRa Ry et S 1R kgl pptonally

o e Sabsibityd LrCan Bikeny! o dptbhAtY) s isiithiss e oEﬁyI or where NRR"
repr esent clic, noi ety such as nor p ol

pi pERTETSES awé’m&w wthﬁsrfﬁornhﬂ“daMpmdlmn pmperaznmmand the
t
Al k"Pi‘daﬁ’ﬁ?@ﬂfa@‘?ﬁ%|‘529%"%La*'“&° ST Rstsgpateyk SPeR”

am Were Rfiis kg Cefao alkkkm)arylmomllabchaboryylmeﬂ:iyl C20
|
ot 1 PREZ R Bondihelt and fier g hatdord iy, "
i ndependently H, CI1-C20 alkyl or aryl; SO2R'' where
; SOBR'' where R'' is
[oG867),° 3 i oy B tent, 3 st s Brytegs ibmey hers
optorlly I§9b$tdgietihmtel Ua%"belﬂgoibf@fé}abl? rﬁé’rbﬁbl%e% gg?idme piperazine,

cli r|ng i ncluding |actone or
anF%%@@]ﬂ ding- R11 are each i ndependent |y sel ect ed
fromthe group consisting of H optionally

[0(@ ? tityted C1-C20 |inear or branched al kyl;
% onal My 'S sRjested diosytheqrogp gonsistingrofor  br anched

al ke na

o eroors s 4 Yo 4 R0 i il i
wﬁ Ucﬁer okyt; ereitqr@iinsugstmsewz@mmmm tﬁlﬁbhﬁdkéﬂéhly

or

potﬂi";’.“ﬁ"m‘a%‘#mﬁ@é i B Sordiodty? CodipiumgraR isH.

co L@Rt@ﬂallbwbﬁhﬁﬂeaﬁ&&b alkyhbptlmweﬁbsﬂmtea'g@m%ame lor

tr wher e

ar %{Rgggeg%e e& Ee' db?%ﬁcﬁmm ARSIy e ather - c20

al ksharmapeutimaty hgcemathébbﬁméﬁién%ﬁ%@. @h&ﬁﬁﬂy.hggpﬁs.um

°pt5'§@'§h% Zr%bst tuted C6-C10 aré or where . '

repr fé RN AN the Sk CANRTR: mhere Reand R" are

pi AndeptindenthpHpeptRsHally sabstititBs C,-C., alkyl, optionally substituted C,-
Cao alkenyl or optionally substituted Cs-C1o aryl or where NR'R" represents a

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

[00069] Ris, R, and Ry are each independently selected from the group
consisting of

H; optionally substituted C;-Cy, linear or branched alkyl including chloroalkyi
and fluoroalkyl; optionally substituted C,-Cy linear or branched alkenyl;
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i ke; NH2; C1-C20 al kyl am no, bis(al kyl am no),

cycl oal kylam no or cyclic amno; OH, Cl1-C20 al koxy;
Cl- C20 al kanoyl ; Cl1-C20 acyl oxy; halo; G -C20

aI kyI car boxyl am no; cyano; ni tro S@NR"' R'" where R''

ngtuomgr%%ﬁmu{‘cheeﬁdem g Oh%fF (FZ(?O@gM_' or_ar I;

\Aherdptlshany éUthltuféH C20,2alkyll lel’orﬂiII% bubdtiféted €,rCup@IREnyI or
wher ei n and Rl1 together joined to forma

C4- @f'ﬁeeléyr%@fme@ 95‘9@ aryh@pgquwotasamﬁéotbﬁn act am
OOE}QQHH an)QsQl [ ﬁ:ﬁn'n
i[nd pen g%}%’l'y se e‘%be(? rom rﬁE Y F@SS Cgon3| Srtnlaﬂnes(l#m,

26 mmmpniuunanometmmmeialndttbd hm QQNRrR"nw\ere)R‘ amcth e

| k '

o o aerTHERnY) $ptIfaR] bobkten o2 Ay, ARlbndlly sypsiitted C-

OC r1 gzgtaﬁTelx(wmﬁ optn@ﬁﬁll?l ﬂbetm:tédbctg-mp?nygolg\zwhqcrzewk}ﬁ' |repn|teednts a
a ona suns ut e e

o SISty S A T RRNBIn B Ba IS D a7 anil e IRE; NH; C:-

pot a@ﬁlawaaﬁm@tmgran@mﬁ.ﬁa):@yélbsmylbm"ﬂﬁ@rec%ﬁ@bm.no OH; C+-Cx

counter-ion such as cal cium SLum anmo

1 oK 2 AARR: Girfees QoY REIO; GrrealkARArboRYaming:
i nd%HQG&&E)’S@Ni@'ﬁh*'"qm%rbm'@ah& h'"t %ﬂ%&n@%ﬂﬂﬁhkb'ﬁczo alkyl

opt i onal substituted C2-C20 al kenyl ption
P iayit L Rhaeos Brs Hof oot 1 S anaradtlis H, G-

cycl hol i ne, pi peridi ne,
plype(:r3 aﬂﬁhSHrgF‘éﬁH tét?a@pm C20 aIOkgnoyI Cl- C20
al kyl am do; C6-C20 aroyl or heteroaroyl; SOZR” " where
. H., C1- C20 al kyl or | -
108878h,51 | R dn e RREN e oM e eRRRIRaly |
and @i rﬂesasta)osagcwmmt Wrere R@@&ﬁa?y]bem%r abﬂoriﬁ@ SiB¥tituted
be absent, or and R13 tog;gt her

opt i ‘on&rd ?}kﬂu?%ttoi"?w Bepshitted SFCZP ?E‘eF‘Wn@Pt'%}a& snbgfityted Cy-

nor pbglache opbriddly isdbstuteB Az a8 GphbmAlysbstituted C4-
pi peri dlcge p[ OOO% R14 |scp13e%ecc?§)gyfrompt he tgyroup 1

cons¥ztdl 'ﬁQ‘YBQ Pf‘yloptl onal |y substituted Cl-C20 |i near

or branched al kyl including chloroal kyl and

fl uoroal kyl; optionally substituted C2-C20 |inear or
[090FALhed Biskiedgpendentiy PoReanNHsubst i { ut ed O6- CLO aryl

or heteroaryl; COOR where Ris H optionally

substituted Cl-C20 al kyl, optionally substituted
[00B72PO0 aIZ<isr®lRa whereolRf ismﬁdtgd 'Eru:lnsthé praupccob8isthg odr yl |

zcce SR aRE AT e e S N et Akt ihetycing chioroaliy
or fluoroalky! and the like; optionally substltuted C,-Cy linear or branched
alkenyl; optionally substituted Cs-C1p aryl or heteroaryl; optionally substituted
Cs-C2o aroyl or heteroaroyl; optionally substituted C4-C2o alkanoyl; and SO.R™
where R™ is H, C4-Cgyo alkyl or aryi;
or

[00073] Z is NRyR. where R, and R, are independently selected from the group
consisting of
H; optionally substituted C+-Coq linear or branched alkyl including chloroalkyl
or fluoroalkyl and the like; optionally substituted C2-C2o linear or branched
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ammoni um tronmetham ne and the Iike; CONR R', where
Rand R' are independently H, optionally substituted
Cl-C20 al kyl, optionally substituted C2- C20 al kenyl
or optionally substituted C6-Cl10 aryl or where NR R

0 R oo LR R oSN e 2

t eg rcmztlogallyt sldt!wﬁﬁ&} CRdr'é? all&}lﬁ{)ﬁﬁ@ﬁhll&kﬁb@f tﬁté@i&?}gttczo alkenyl or

i ndepende ed fromthe group .consistin

H; og# $@f°5§f[%§<§ h@-&@awb@@@ogw Sidbptitiied Gﬁ'Qm:?féul or

al kM‘letérBS}dW'd?ﬁ oﬁaﬂﬂdﬁ{lﬂﬁiﬁd C?@Qo E'kﬁ%ﬂa%ﬁ%’ 50 R'" where R" is H,

Optl onal | Yy substi t ut I hear Ofr ranc
al kmmyE20 aliy! @pand; n%nd \yh@etmslﬁu ami & tagetimomay 943 JQmed to form a

- 58 Mt ol UEh B el s PR Pl b o and

opt itbediké;y substituted C6-Cl0 aryl, sodium potassium
or cgrher pharmaceutically acceptable counter-ion such
as cal cium magnesium anmmoni um trometham ne and the
like; CONR R', where R and R' are independently H,

BB P e G R s by et

fiohr BeQyradpy bomdistiMiesie NR R’ represents a cycl ic noiety
such, as rmr@gol i ne, pipendine, piperazi ne and

t he
| i ke ogtionally subsifiitad chaoﬂ"iﬁ?r Qibsangheg alil ms)udmg chioroalkyl
|
CC>1/C gz?giubbﬂﬂ{r?é BAd Qﬁe %bbﬁo for? %Psﬁea%ﬁgoggga 5%%nched
aI kﬁlmmpaﬁﬂwbstws@m arybor seeNRIryIRCOORWbRere R is H,

|
R otdn Sy s Hehuh@8 BRI BRY) Yplibady SEpRueSC.Calkenyl or
SO 3 Riptionkalyr substituted CH.C4Caryl, Sddiumh kpdtassiuraroy lotheand
oL b G0 55 Sl
m?iranﬁbhiumasorﬂvahémMe artthe gnaéi MHS: L®§|Cbot almmn& C20
a i titute :
oot his(aRblandiek cYeRtRARmI Gsycl STing S iriongly substituted

subs¢4-c5gaﬁoﬁhnaaanngquﬂmamamx9 Rind AR ke o%ﬂ&%ll?ts%ﬁﬂuted Ci-
C1- C20 aI koxycar bonyl : [00071] Y is independen

S orCrualkangyh ppfionally subsiiuigd & Cm agyoxe paiianally subsifuted Co-

C. - YR ERRITOR, Rolci YR, RS epiofal bt GO

or faligdeasapxylamineg SChER™RK' whem R&reaid B sué sxiependedtly H, C-

C2- @3 diky'6PANR 'SBIRNGRER R™ is H, C1-Cao alkyl or aryl; and SOsR™ where
R™ is H, C4-Cy alkyl or aryl; and wherein Ry 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 R, or may be absent.

[00075] Q is OR, where R, is selected from the group consisting of
H; optionally substituted C4-Cx linear or branched alkyl including chloroalkyl
or fluoroalky! and the like; optionally substituted C,-Cy linear or branched
alkenyl; optionally substituted Ce-C1p aryl or heteroary!; optionally substituted
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al kenyl ; optionally substituted C6-C10 aryl or
heteroaryl; optionally substituted C6-C20 aroyl or
het er oar oyI ; optionally substituted Cl-C20 al kanoyl ;
and SO2R'*" where R'' is H Cl1-C20 al kyl or aryl; or

[ 00028}02Zarc§f| bﬁh&ﬂérddﬂ@jl eod?i@)naﬂ\,dsﬁfstlﬁftéd Cﬂ@%QQMﬁ&fl] ahd SO,R™

sel ec romth roup consi'sting of H optiona
subst ?[ﬁ d""d'I 2p AkWRT 3yl br anched al kyl i ncl udi ng
chl ogpal kyl or fluoroal kyl and the |ike; optionally,
substituted C2-C20 linear or branched 28 al kenyl;

opt i onal |y substituted C6-Cl0 aryl or het eroaryl

t onal substitu Cl- C2
(99975 op |on<i§ Fi/wgﬁge %’P ?U‘?gﬁ/a@'”é?@e% M?P'G(S’Fed from the group
copsistingadfl y substituted C6-Cl0 aryl; opt| onal |y
opti onal

subst, tut ed, C6- ar het er oar.oy| ;

subs["i’ {’ﬁqoé]&"&f”%g”tﬁp%n%?fl""e%n%f d afd inclyging chlgroalkyl
H, eaﬂ@&mlkayﬁh thé lilkké: \optioAal éMb%ﬁt@té’d &he ﬁhe%? or branched

t oget omedtoforma 3-6 menber ring

such? E"Sé{z?%m?%sutﬁ@? Yied Certor api géhe@rcwéyl pptpmaazsmstututed
d ¢

And o o SyckeEigtor sRIGIRenE, COOTTURER 2/ Brifioffy SRstiyed

conspsﬁzcn@kwf opiioraly sumﬂtwd smkﬁz*o .anlkarwm(‘dptﬁaauy sutstiuted Ce-

? Ir uoro 2%2‘ ﬁp lil ﬁ\éﬂ%‘tﬁt@d rt%ﬁ(ti?rg’lcﬁ%%ﬁ % %k%%?’f’v lpetienally

C2- @l@bstlttm&-@rzo blkanoyleahd SOIQRHWher@Rf"I @Haldaczo alk&l or aryl;

20bd U T SR B3ty S ATt

s ubssudhudseakiEiné 2Romhiskmey, |p|;5§r|dmé0blpfé'i’é’énlné’ afd'iid fikeut ed
C6-Cl0 aryl, sodium potassium or

phar%ceutl cal l'y acceptabl e count er-| on such as
cal cium magnesi um ammoni um tronet ham ne and the

NH2.  C1-C20 al kyl am no, bis(al kyl ami no);
[@5 %a W PR SPR m?bspeRaWhﬁ@ Ryt seistechinainithe group

cOnEistingtdft ed Cl1l- C20 al koxy including trifluoronethoxy
and tlge l'ike; optionally substituted Cl- C20 al kanoyl ;
opt i Hnmﬂoy'a&m@hstrtuie@&@ze Oxarae pranched afiyl xmnlinjdir;g chioroalky!

Subsg fig 65‘%" G the ﬂk% & {M %J u@ ggu%%ﬁt&%{ QY bzo Ipnaea? or Branched

nitro; optionally su
al kyalhm){hm;ylbaaﬂmbsﬁﬂmem1-rezo agyreoptionally substitited @ﬁ-@zo

i ”de&ﬁ&&%g%f*ég&z%z ?ﬁ%&‘ og%palf) aﬁ@r&yﬁ ,sz-gh(egl\é\(fln o he heteroaryl;

and optionally substituted C¢-C+p aroyl or heteroaroy!.

[00078] Group A is optionally substituted C,-Ca linear or branched
alkenyl; optionally substituted C¢-Cyp 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 C4-Cy linear or branched alkyl; optionally
substituted C2-Czo linear or branched alkenyt; optionally substituted Cs-C2o
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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R''" is H C1-C20 al kyl or aryl; and wherein Rd and Re
together may be joined to forma 3-6 nenbered ring
such as aziridine, norpholine, 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 R12 or nay be absent.

[0DOPS)75] @rbap BFeOM)€3.eC R alkckySSDsR Wt érd Rafiay be Hi60inRar
gﬁny stjng . of H optionally substituted Cl-C20 |i near
orfrapengtchet=A%% i ncl udi ng chl oroal kyl  or

fluoroal kyl and the |ike; optionally substituted

C2-C20 linear or branched al kg%l ;. optionally
[0908al i t utGrgurkletepresants ahetrreercha Fipg whightis BEEY!Y

. . - r Ll " y

nBRE tot et ety BRG], AberE s Ay, BRba AR o

thellik€l- C20 al kyl or aryl; or [00076] Qis NRbR where
Ro and R,, are independently selected fromthe group
consisting of H, optionally substituted Cl1-C20 |i near

[0008#%] anc ersalbmbourds & uefd fbrareading vilabetd's and other
fluoroal kﬁl and the. |ike; optional IZ substi t ut ed
diggasesginkpf &anstlin Tesigianfersud ReRYPRaR Artepndispgse and

Sripheraltvasedaldiséakd, and alstifol@é&masrinhibieRd irfiagdrhation or
substituted C3-Cl0 cycloal kyl or cycl oal kenyl ;

. > [ I y Ccoz1
inflammatory diseasps seshps (Plammatpiyartyitides arg goliagen vascular
. i i _ o r: ad |
GBSk PUEBALS o Do e BindraOER s
seth @2 ONEradpha, de-1hibtte RRIE4SVPDEDM44MEMAP kirages iNOEt ed

Cl- k | S '\ o , -
AR Eufe s iR ComeRlifas elere LS Fe el blieroriey e
ofher d'ﬁéla_ﬁes fediateal tﬁjatﬁfmlanésa mE4,!HtuE3,$34MﬁawlA_a’éiimé@l ne,
) phal i i peridine, piperazine and the |ike; or
"{ES%@‘?%W%%?%BS%&P WCSF' 202R9 where RO is selected

fromthe group consisting of H optionally

ituted. Cl-C20linear or brancghed al kyl .incl udi

LRIR3) a1 57 indgate0 Ao o COmRPUPRR T hedEvestion e
b&ndRS tdeksighatbdGr FerRulhs Ne Xl Rith BrdH3REE fine pluk &Nsdiid line, that

optionally substituted Cl-C20 ac%lh;enoptl ona

i Piter BB of A SiRgle 8958, Yihen ebck-aboaKils ayiouble
oGRY} 9RY i 34 R0t D s B e
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 | - XIlI 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. Altermnatively, 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)

31



[00078] Group Ais optionally substituted C2-C20

i near or branched al kenyl; optionally substituted
C6-C20 aryl, linear or branched al kylaryl, linear or
branched alkenylaryl optlonally substituted

0 l.s, I ridin hol i n L.
op S ETaIRH IS bRt PR YT T ot Sty s i ScemoLRe. Sexerl,
E\t\loezecormgu&at@lﬁtls o8&d M‘leﬁ 'd€§<§ritiuh§ e6mbduhddwith BS@'L’SIe 8bnds
branched al kyl ; opt.i onal substituted C2-C20 |inear

agq wWhetsie sdeteraipation @phaseﬁ anithe pipghi of e gtansoreach

cafbvh ofbld’bggre ndor anched al kylaryl, linear or branched
al kenylaryl; optionally substi t ut ed heteroaryls Iike

pyri di ne, |ndole nor phol i ne, piperidine, piperazine,

Wdeag 0, s ilold i pdnal (FhlERan Vet g Prefged
cbmaumirtscbdﬁ@rdiﬁ@tcathul?]ﬂ_00080] ~Group Hef]I represents a
QBB 0 o1 HE s B 2 o bR PRy
phemdy}iphéWI}-aértlll@@éI@lﬂ)éth)@iestefr|Q .l ke. [00081] These
useful for treating di abetes and ot her

d
4088 s s FhERIMEnPURRRNV- %I%?%%B-Lg@éﬁpr@@yl)
pﬁ&ﬁ&?}iﬁb{eﬁ,}]}l.géryhéiéég?@e and peripheral vascul ar

di sedse treating or inhibiting

[90987hnrat3-6h5-&imethepyphemyl) A-{4-H-Eeatboxycatnydamino-3-oxo-
pcfﬁ'l’ &IQZSe B%h%ﬁyg'r ewé'gﬁé'é’g”% ?’P%%g‘g@a\égfgﬂ g;/t oki nes
[008Bhduci b{de[detﬁﬁeﬂzl\%\llmcycdrbasylihﬁncawdxadp/ rbﬂlyl)lég;(éd;xﬂl-rh
pﬁ%ﬁ@‘%ﬁgg dé’?‘% ng rﬁ%iﬂ%q F’@Nﬁl foteof :)r event ng °
000807 di SBHBDI méch i A propAR-
[F44/ Ilé?ll\/APaﬁl na I g i r‘bﬁd%[ﬂé(oxééo Bﬁﬁoas cancer.

h%@'}"ﬁr(ﬂ’ip%%%c t he conpounds of the
[00DBONt | OrB- (mslmﬁ@thdxyﬁﬁf&\yl)@ﬁ prnej-s;@b thr&ewﬂ&péﬁyl} oy

I1l with a dashed line plus a solid line, that
PReNQYHRBEMVA-RSYIE acidht: or a singl e bond. When such a

[doed] | S 2 oslnimetidpher )%Wééfsx&std?aeogéagylg or Z

conf| uration hd, when suc ond is
PBG%QWEPEeW%ICWHméCIf’@ﬂM estay(er eocenters may be in

e TR R R Ao e RPNt e

ureiddpoopyll-plenoxyl-ghenyladrylamideatt3dr i sk, may be R
[Or'@géﬂ]r CS;ﬁ-i{-ﬁ{-ﬁﬁ;t%@%éﬁexym&dw\é-eor*tobponpy %rﬁte%ggy}-pthenyl)-
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)-phenyi}-acryloyl}-urea (16).

[00096] The following are preferred compounds according to Formula llI:
2-{4-[4-(3-Acetylureidomethyl)-phenoxy}-phenyl}-3-(3,5-dimethoxyphenyl)-acryiic
acid methyl ester (17);

[00097] 2-{4-{4-(3-Acetyithioureidomethyl)-phenoxy]-phenyl}-3-(3,5-
dimethoxyphenyl)-acrylic acid (18).

32



such stereoisoners as well as the individual,
separated stereoisoners. The individual stereoisoners
may be obtained by the use of an optically active
resol ving agent. Alternatively, a desired enantioner

may be obtained by stereospecific synthe3|s sin
[00888] ca (e dolicwiag Are PiREETFaR @TRRUTS AeRBRNG 1o Formuta 1V

-A%Efé'f Bgﬂf(@ﬁé%ﬁbxylpﬂg -b@ﬁaﬁ{ L@lda4fR or S refers to

lguratiron o ere0|soners The

[008€8kr ni mﬁtybﬁ-[éf(mr@mmown@em-bgmﬂrwsﬁ 29). R-
[006? 8@1 us )Th%]folﬂfwﬁg a‘eS H%'rec" E%@rgéc? c?rﬂ??&d%‘?g? {E%lrFHritl%ﬂatrﬁmatory

at ons
propertfésgur ati on is used vvhen descri bi ng conpounds W th

roo%% the SO pMBa R AT T b5 o
c@ggﬁ@ﬂs he foll O\é\ll ng corrpounds are
[oqoa gr&ﬁ?ﬁ&t—%} ﬁl4v(%[-(8@r@35]oy ettﬁyl)%hrcfnoxy] pr@nyﬂ ?3 g—%?rgétﬂogygphenyl)-
Nl@-d gl@c }Pzenyl) 2-{4-[ 4- (3- oxo- 3-urei dopropyl )
- Di

acrylic acid nethyl ester (1);
[qugg}ge] 3- -[2 imet oxyphenyl)-1-d|me hylcarbamoylvinyl}-phenoxy}-

4-[ 4- ( 3- 3- d |
phg”’“ﬁ%'%BB“ng% F&%\lrw c{aC|[d 26) oxfooog;]el opropyl)
[oumoa] 5- mmmowj@hmmowahim)f%d(rmetbyllnansbpmydbfmmrrﬁmlnuﬂr3-

enox en acr I C acCl net
hvgrg{@?ertzg& g{%sp y] - phenyl} y y
[oobmi [ 4-3-83, B@lmyﬂdxymwyb)mw hydroryhemyt)-NyNagigrlethytdoeylamide

phenyl } - 3- (3, 5- di met hoxyphenyl )-acrylic acid
(4%t hyl ester (9): [00089]

[060108] 5- %ZX@@%&h&y{;ﬂeﬁﬁ)—ﬁQp?éﬁdlﬁeﬂtﬁrﬂﬁlﬁmmhw
- henox en proplonlc acid [ 00090]
PhSDQ)Sl}EPhBPW%‘P diig8 (A1 { 4- [ 4- (3- ox0- 3- ur ei dopropeny

[ogdfogl?hen?ﬁeiﬁgilﬁ%tg}anﬂﬁmhix%p??yﬁéd oxoxlg’.]L urei dopr opyl)
ﬂuorqﬁh\enml)dﬂ] NMQWNPC F9lldf3c( @)@l d ethyt ester (12);

[0 &f@? é D|2 r‘e_t{%{(g pﬁgﬁnﬂetholﬁy;&pedwyr%} -ﬁwethylfarbamo é/lngl)gophenoxy}-
bemayi)euplooisdcid (ﬁse);noxy] phenyl } -acryl am de (13);

TOROH, ) P Tas P RImE IR e - SR DY SATR B ook
bemMymalonamide @9 met hoxyphenyl ) -acrylic aC| d (14).

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

[000111] N-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoyl-vinyl]-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-yi-1-dimethylcarbamoyi-vinyl)-phenoxy}-
phenyl}-propionic acid ethyl ester (69);

[000114] 3-Benzo[1,3]dioxol-5-yl-2-{4-[4-(2-carbamoylethyl)}-phenoxy]-phenyl}-
N,N-dimethyl-acrylamide (72);
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[00094] The follow ng are preferred conpounds
according to Fornmula I1I:
[ 3- (4- Phenoxyphenyl ) - propi onyl ] -urea (15); [00095]
{ 3- [ 4- (4- Met hoxyphenoxy) - phenyl ] -acryl oyl } -urea (16).
[ 00096] The follow ng are preferred conpounds

-[008d46} di ¥, N-Dinfethyid-H-[4+(3-oxp3-{useifiapropyhpbeyexy]-phenyl}-3-

henyl 3,
p’éaiﬁldgngfé%ﬂa}%eny X){;Lrgl ie(r;y }z;lci d(mat hyl ester (17);

[000346P7] The following are more preferred compounds for their antidiabetic
Zéé 4-L4- (3-Acetyl t hi our ei donet hyl ) - phenoxy] - phenyl } - 3-
PreRemies yi net hoxyphenyl )-acrylic acid (18). 32 [00098]

[OO-H’H;ILO' | 3?\(3 BDirethaR et Sl L IR EihdRy HFSEHYHMBo! Poxo-
prquxd).-@hgmom-phewmaﬁylm%ﬁaﬁ@wﬁst%éﬁ)zyl ]-urea (24);
008y a2 Bmetioyphepdy - dimettyleattamept v figbenon-
be{rtz@b-rﬁfl]arfﬂnacmeﬁiw eaierd29);nore preferr fad conmpounds ‘
todf¥ngh £ 7 LBl ko Eh SR Phb a3 P S b noxyphenyiy
NN—élnm%g%'la@yla)md@manpxy] - phenyl }-acryl am de (13);

oot % 3360 T NN ettt

ﬁpb@wm%ndxz h 'h‘dﬁmrl am de (31); [000103]
D|

[O0GHRHhy | b ikt wn"rshe? AHBRDRDY- T fhBeyidine i easbaRykvinyll-

pf?éHon g gl)eﬁ’gﬁfon 799a 490104]

oXyp enyI ) - 1- di net hyl car bano 3yl Vi nyl
IOQOMny {843 dcetviarine-dnoxspropyl)pheroaplimminyih-3-(

ﬂﬁqrégp%@m_g, &] %mgbhydroxyphenyl) N, N- di net h

[00®1231- { 43{(2:5 Binstmixyphémy ) BHéi44(3-0xo Gpurpisiopttipys- phenmdy}-
plfﬁﬁlg%v'yﬂxjnli-y%%%&'(g&?nyl )-propionyl]-urea (51);
[0ae{24][ 4- N3(4ACRIbydphenyl 343 BediprathytyphpidDA4]4-(Brorg-B} - 3
-FSRRPIAF %;'gﬁf%r? nhoeanlzenwl}-’\al-crylgFﬁtlc@/ {égﬁr ylam de (56);
6o125){ 4- B3 53Dﬁn&h 4 Py ihvg-yl-2-
OB, 3ok Bamphanyp e ot e

o&oqthyl{:qr_bpgloy %bﬂ'm&rﬁg 'P%Wr?qfx ?m'%&ﬁ% car banoy! vi
[o00126]°heRYsYE.DiR&REYpheAR)-NREifetHyRS)(4-{4-[3-(4-methyipiperazin-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 | — Xiil.

[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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[000110]

3-(3, 5- D net hoxyphenyl ) - N, N-di net hyl - 2-[ 4- (pyndi n- 2-yl
oxy) - phenyl ]- acrylam de (66); [000111]

N-{4-[ 2- (3, 5-D nmet hoxyphenyi ) - 1-di met hyl car banoyl - vi ny

suﬂééc? %Q ?SX% ?ro%@%ﬁég%@ ctizgg@réﬂ:g}nrﬁ)lréat?n_o\f br?thl 3genﬁs For
exampdg]thb egeplisimaynheé cadmmndbre(d?g_multpochWpr sequentially over a
N TR RISV EMAT R

varieAs sél&@@cl%lhose of ordlna Skl|| |n the art and may be empirically
3-Benzo[ 1, 3] di oxol - gz car banoyl et hy Iu) é’

detggrippdp G;Q\I}er tneﬁomq%p% pf tggrpy sgnt d{éve(r\!yl9¥ can e used alone

or %%P:Hﬁgtlon with one or more addltlonal agents depending on the indication

N, N-Di et hyl - 2- - ( 3-0x0- 3-urei dopr opyl ) - phenoxy] - p
an@&wﬂasrsd tr@ﬁ;ﬂiﬂi)«@h“t@@fezfzs Rer gyamledn thespasq olpdjabeses, gulin
resé?g#% a é%‘lafgﬁr @0 ﬂn%ﬁfr?;ﬁg%ﬁ%j&‘ﬂgdﬁlcfu‘a{ngtm&ty and

properties

hyﬁbrmﬁdé’nﬂ mmamymnm wgerits){ray e E8lectellldrar dneh groyp sansigting

-3 nox t hyl
of Bt & af TPl biefE 04 KR BRE, taRft Al Rl V)
chbﬂirgﬁrhifllﬁcglrrﬂm*ﬁd’e gzhpII}dJ&, ngr{%q}telbbwmmla)andahé) k®) or other
_acid me
inspling aeqrataeggz%f ﬁa%%%tﬁgjhdo Ffeq#%kmdea%*pﬁ)"k%) 83, 5-dim
th.@idnem&eiaﬁexsuth A% ;Noghtaﬁéﬁéf Irgeigith2dtietend ﬁﬂe)ukei eo&ﬂé’rol

3- (3, 5-D net hoxyphenyl ) - N, N-di net hyl - 2- { 4-

perqum prghfe&t@rpa@wre)d mehfekﬁwﬁkawaaeg '%tn? ferate Pefen as
be%%‘@(ite{ %Qﬁ%gge]g fegmrglbrateh%emf throzol and 1t % Illlé%) OJI or'%lée_r lfPCPél'\;-aIgRa
agphigl/arBPAR-deliz agapist, ;ﬂwte;g%r)ldq)(suph@syqemrgan)( gsfatin (such as
Muigldhhs Prastatn pravasiatn. smyssiatinand e lie orpther o
hygzb?ymbtlwtgknbwhwm&) ICah regiubipbe arhibitor are alpbe)glugosiese ghibitor
-(3,5-0 net ho h L)Y -2-{4-[4z(3- 0Xx0- 3-.ur,ej
TS, BRHET TN b e 8005 B g AR lon o
chbfé@@ia’éﬁl{he celestlpoll and the like), a high density lipoprotein (HDL)-lowenng
or enyl ~3-( L et hox | Y2-
aggEsUcH a5 SRSIPORAG AnLBRH 1L IRy HIE G F apicucq) 40 ricStnic
add) PYédase of mﬂammatlon mﬂammatory dlseases aut0|mmune dlsease and
3- (3, 5- Di met hoxyphenyl') - N, N- di et hyl - £
othgrsiuch cxtoymegne iated 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, mormphine, codeine, tramadol and the like). The combination therapy

35



oxoet hyi car banoyl ) - et hyg- phenoxy} - phenyl ) - acryl am de
(63); [000126]

3- (3, 5-D net hoxyphenyl ) - N, N-di met hyl - 2- (4-{4-[ 3- (4- net
hyl pi perazi n-1 -

c%h%g}og%}?@ %%AV@PIBH@%&}JFBE efgyg)(arﬁéllg é%%ﬁq n?sﬁl’g% gp ﬁ% the inventive

compennd end atiditional ragem}jis)aheassmgle phpnnaa:eutmal famdulagien @$ well as

b oAR  ESRHR S el R 4t el agealsy p Separate

phamsuwallf@ynm@nmnbl ned wth a physiologically
acceptable carrier or vehicle to provide a

pharmaceutical conposition, such as, I|yophilized

[ovvde) | nAr‘i&ﬁelf éhrp@cpéf th@l?rll\%tntleﬁ |§ﬁ9‘%ﬁ|\§d Y+ %ﬂyﬁadl fes and

fillers and binders. Simlarl e conpounds

relatedriispases compiiping the step ofagenmstenmg)tcad rsubjestsm‘femg from a
d | f € igent

BB Rl B5nAEh 8154 8L AR oS5 8ot o
Fofrhalets 4 -Xil. tAdelltaHy tiae: inventién praivides gemnethodfddtreating

g e M M E TR o)
Pmsaa@amfz NMAR tkma@eanOSI ahbRr GUm-QedytddPlﬁin%Péhn?%Vé :%Ee\bt in
s, sel ec E%/‘Et hose of ardinary skil

&4 of St ANt a(rawno%toéarﬁomunw@p@qmg tofffsmulas | -
X¢IDW@Hﬁ&splﬁnﬁaﬁéuﬁﬁﬁé@rﬂboélﬂaﬂ‘Ebrﬁglnﬁ-ggb éﬁﬁ%@i gpéfpectlve
additio nt

or in conbination with one or nore
agpeh el o FrimelecamrAuRdsiassordingitorfrmaiasi Ir-eXlil together with a

phgﬁﬁfd&lﬂéél& ot l&)ﬁ'l?&ﬁ)bpl%%ﬁg ?é@%&@le bRk 8 & gw fBE treatments

di abetes, I ns assocCl a
cenienpiates Setgin, @oerplsoqaovided., i ncl udi ng obesity and
hyperli pi dem a, such additional agent(s) may be
selected fromthe group consisting of: insulin or an
[0004300f n T hmtompomdsdfﬁmyivenm areusefud Jor the treatment of

h d
IRl BT Reen, BT LB PeSPRtR SrsiaiedBloon e s, that s,
hw@gwcemmhwmemmtagmeb@teé srislitu@ Sndladifg both §Be 1 and 2
dg@p i ni d Ie%eﬁl t hi azol i di nedj oné (such
Rk gh b Tiopiglydemio FRiatdsarers i a5rokssihor
.m@gdmswr@ﬂ hf/@érﬂéIQém?é:Iuhdhaéseﬁlyp"e‘?lﬁSQEQﬁdemla kidney related
mmaonlst a fibrate (such™as ezafllb ){

d éspaq% ﬁa@ éhe Illl‘@h thW%ﬁ@ourgiérﬁfe [issAsefd fier the &reptrient of disorders
lidero |ﬁ’§ﬁﬁ 8 gﬁﬁce %H&’B ﬁ&peﬁ]&sﬁ?ﬁﬁn@&vﬁ%ha}ﬂaﬂﬁét 0 afdition to

bi guani (su I'n (‘suc
diabetess hmerandrbgemstcandmow sachaas polycystis iovaysyatiromeé (Ibanez et

o 5 Elnghep, BSSEUTERH SRR, IR S i
Nosthokma27: msbmmm@bnér@l arte aiseas@@m atherdsclefasis and
a bile acid-bindjing.resin (suc chol estyram ne,

VESAUALTESIENOSiR iAheea! Vaacq%a@ﬁsm.Aciﬂmqr\aﬁbrtbe@pmpounds
of telpreséiivenflon aﬂﬁéﬁ-}o %Qéﬁzl for tﬁé’ﬁ%étﬁ%‘?l‘i 8f Af8mMhdtion and
(apoAl'), niacin and ke, probucol and nicotinic
immunological diseases that mclude those mediated by signaling pathways linked to
pro-inflammatory cytokines, such as rheumatoid arthritis, ankylosing spondyiitis,
muitiple sclerosis, inflammatory bowel disease, psoriasis, and contact and atopic

dermatitis.
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acid. In the case of inflammation, inflammatory

di seases, autoi mmune di sease and other such cytokine
nmedi at ed di sorders, the additional agent(s) nay be
selected fromthe group consisting of: a nonsteroida

[DEP?F u:‘w nfl %gntd (49 A tﬁ%ﬁéﬁpﬁinqsdqu n&eﬁtldn are

I Sa I‘Of en, naproxen

admt:iisteoeﬁge rmsam@nt wmdm it at leagk sgfficient toeﬂo%f(m‘hble reduce the
cortlcoster0|d (suc

b'BP%& oBRAVE s oot SUer T Eormn ATy dpordivs to inhibt

ofl prevesistHp We@él%pmenﬂ@fﬁiﬁb infRinerRatty c{i@klhébf m@ﬁe%ponses ina
azat hi opri ne and the

Ieflun m. de r@{o hospham de,
P?"f%@éf-u &ring fg%'a "?m@mwrfg"a%mw@@imﬁaée dlmtjpe(mrqb)
diabetel, e ddmssingld ﬁsmpﬁdnﬁﬁgfe?éé i lﬂg"aﬂﬁaun f suff glent to reduce

hydr oxychi oroqui ne fasal azi ne an
thenpioqd gligose lﬁvei free fattyagid level, dniglyceride frvel amd/br ttierfikb level

SUFHRHERAS it oreEiEte e SPBlors BhBlot HanbS M viket, anc
cqm;ehdamhas asmdmd mﬂmtwataﬂdlabalsuoﬁgmgmtarﬁ@téw A&ﬁn%ty of
an

SL?%?CA& ?r?%r%%gﬁ?teé %ﬁﬁ%gfes&pg?% 0 ngﬁ%&fﬂg!&\ég glucose levels
sucxhths livestdokawiidl of rara dninkits, | pete )as wElEas RIRAMAL TIRE compounds
or

3D co errpl at ed L@% the i nvention includes,
maY B A NSRRI # BB ErDS Grom bearaivesmie sisudeisingiany
ccﬂ‘ﬁi@hién@@dhuﬁ@t%ibﬁ&écﬂnﬁh@ ﬁdlﬂing? Gﬁr%(/gf‘?&ﬁufnhﬁgérmal,

formul ati on as wel | adm ni stration of
infraeaewiap Sé’@ﬁ\éfé[]wsaﬁtal andithe bkfal Hawever( erpl dailysdgsagets

DB Ul B, ok b B T3R5y o

by whizghdhe d:oerm@sled lsodmrpenedt bg géreralyapngds fasiriabosat ©11ite @bout

SO Rufah oy WS bR rp i L0 3 BP0 o
mgﬂsgplmmah bbdy Wergtrbl Genérauy&lmuar Apaistof eﬁmirilstratbh%nd dosages

are M bRy iR B Sambouris 6 vadinre gy to froat
infigrhoiatorgor ilMbithologldaRdisess®d/ 42 MAP ki nase, i NOS and/ or

COX-2 by administering to a subject in need of such
treatnment an effective anbunt of a conpound according

[000152’] Mul'Bfe tompatinds of frig Fn'USﬁtlor’P 5,%%{%@& ity ulations using

conposj tions contai ni n t herapeufi ca
aa blegthagmaceyticap cgeﬁ&entﬁab@cgarenw@alxaﬂmmm-ae such
§, for &k y
AG for. obl’gg?ég gfatté}eélgé‘f‘éélt %}?tlrp Wgaﬁhg ao%?dégsgﬁ&lasghmagnesmm
niahe, sregetabteemisl mlmikyiene iglycohaad teslikep Tl u:tﬂnbounds can

T t f
AP 008, AT gt
irpthedigpuickfonn, elge\/smtmdn@smﬁeﬁ&lﬁﬁ@éﬁd lem‘ﬂ@lcﬁns lThh%tprteﬁara'aons

mﬁa@%&%&wrﬁ Ittr%Br %r%ﬂﬁ%ﬁgy?gpngé@%%ﬁc%%oge i

[000133] The syntheses of representative compounds according to the present
invention are illustrated in Schemes 1 and Il. Further examples illustrating the
syntheses of additional compounds according to the present invention are also
given below.
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di abetes, as well as other hyperglycemc rel ated
di sorders such as obesity, increased cholesterol,
hyperli pi dem a such as hypertriglyceridenm a, kidney
related disorders and the |ike. The conpounds are
al so useful for the treatgﬁ disorders linked to
i nsulin resistance and/ or hypertnsulinem a, which
include, in addition to diabetes, hyperandrogenic
condi ti ons such as polycystic ovary syndrome (I|banez
et al., J. din Endocrinol Metab, 85:3526- 30, 2000
Tayl or A. BO9C(bstet Gynecol Cmea
M CHOOT 0N artery dlsease S
an vascul a est e per §
di s§ase. AddiYi onal | "mWﬂ@“conpouﬁ§§ thelﬁmesent
invéMt i on are®dl so useful for the treaHnment of
i nfl ammation and i munol ogi cal di $eases that include
those nedi ated by signaling pathways |inked to

pr otedy ta@Hy cyt oki nes, suchme ttooH d

arthri , Jankyl osi ng spondylitis, ﬂﬁﬁ tilpl e

scl erod s, fl amma | seasd iasis, and
cont actOMénatop ic ?Egé)gP@?%bgg 36 [886 By

"treat nent ' is meant N#tht the comnpou f the
i nvention a[Ei/ dm nistered in an annuntﬁﬁﬁjjnﬁggr@g
| east suf¥icient, for exanple, redute the bl dod
gl ucose level in a patient suffering froma ©
hyper gl ycem ¢ disorder or to inhibit or prevent the
devel mpaent Qf cporo- i nf | ammat orygeogytokd neoow |i ke

response na patient suffering om i nfl amrat ory or

i mmunol ogl c I sease. LnoLhe case of i abetes, the
compeund P¢ ally adﬂLﬁLéEéfﬁd anount

suff|C|ent t 00 uce the bl ood glucos= -veI free
fatty acid IeQéfilLLL%kﬁperlde | evel ano theHllﬁp
| evel sufficient to |nprove or alleviate the tons
and/ or reduc® the risR conplicati &ns assoc?at
wth el evated | evel s of these paraneters. A varlety of
subjects may be treated with the present conpounds to
reduce bl ood gl ucqgsg Ievelsccﬁgch as |livestock, wld
or rare animals, pet (SRl as humans. The
conpounds may be ad ed to a subject suffering
from hyper giGeeP®c di soedgr’ usi ng any conveni ent
admi ni stration tecnnique, §ncluding intravenous,
intradermal, intramnuscul ar ubcut gneous, oral and
the |ike. However, oral dail i preferred.
The dosage delivered to the host w0 necessarily
depend upon the route by which the conpound is
delivered, but generally ranges fromabout 0.1 to
[08D0434] S&Themekt dbtaita thebsythesis ghtompoundsitcl Bghéme thdetails

€3 HneRe ot o &0 o i AR Petart 23 2ts ges

representative schemes and are not intended to be limited to the compounds

disclosed.
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are al so contenpl ated when the conpounds of the
invention are used to treat inflammtory or

i mrunol ogi cal di sease. [000132] The conpounds of this
invention may be used in formulations using
accept abl e pharmaceuti cal ¥ﬁ§h les for enteral, or
parenteral, adni ni strati B, %H as, for exanple,

wat er, al cohol, gelatin, gum arabic, |actose, anylase,
magnesi um stearate, talc, vegetable oils,

pol yal kyl ene glycol, and the |ike. The conpounds can
be formulated in solid form e.g., as tablets,

’ $oAMpes and supposi t owdoe coonehe | | qui d
mul si ons. The
sder mal |
t heses O¥B

| 8. sol utions, suspensi onnd
pr epay at s my als deliverefy tn

by t opMecal“appl i cation. 2 00133] Tlowe d

representgtiye conpounds according to the oresent
i nventi on a@“ |ustrated in Schenes | a Furt her
exanpl es il d¢Hat i ng the syntheses of additi-@hal

conpounds according to the present invention are al so
gi ven bg{ ow. 37 SCHEME | Ove HOOCH MeO,,, COON OH Ac, O
Tri ethyam ne 2 OH CHO MeO- - 000H Kt BuO MeQ, , COON

(EtO 2P(O CH2COCEt NaH OR 4 0 MO , OOOH

23

[000135] The following examples ar'e 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 l]

[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-hydroxypheny! 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 to the reaction
mixture slowly in 30min keeping temperature below 5-10°C. The solid was dissolved
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NaCEUUrea O OEt 5 (CH3)2SO»4 0 MeO, -000Me MO , OOOH
[000134] Scheme 1 details the synthesis of conmpounds
1-6. Schene 2 details the synthesis of 17. It is to
be understood that the Schenmes | and 2 are

irv BNraemgnuglNiah@H sich Eﬁmd Qtl’rﬁeddifoe |Or@h:j 'rmtggntg%é_il \é\fawg a!laﬁuﬂedb
cl ose
ARG B PR S e G Wik BonG SAleTO0RIE) o PHkENG
p Pedifsithte pm@@@@a@ﬁlt%@ and v%ﬁ% with Walef td 911] &%dyproduct (~300

000135] The follow ng exanples are prov
gi wet pake)i They studatpeodth:éwps mmvedl bwisaatingin aitndnalramdn ot

ré&{/&gm%ld E? ald'dmgtequa o'h.%g ntfwa er. ?he pYOJNa %’ was dried overnight in a
vacuum oven at 40°C. Yield: 161 g, 74%. Analysis: '"HNMR (DMSO-dg): 512.48 (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-dimethoxyphenvl)-2-[4-(4-
formyiphenoxy)-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% HCI 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-dg): §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-dimethoxyphenvl)-2-{4-j4-(2-
ethoxycarbonyl-vinyl)-phenoxyl-phenyll-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 HCl to pH 1. The ethyl acetate layer was separated,
and the aqueous layer was extracted with ethyl acetate (100 mL). The combined

40



EXAMPLE 1 Synt hesis of

3-(3, 5-di net hoxyphenyl ) -2-{4-[ 4-(3- oxo- 3-urei dopropyl)
- phenoxy] - phenyl}-acrylic acid nethyl ester (1) [see
Schems I] [000136] Step 1: Synthesis of 3-(3

thox hen 4-hyd en C
orgaic TR oy nedopi OE B BT Bip A M Eeyand
cdhc@ﬂtréf@di )Ttﬂdﬂ&udé phadlicowpp iparifiéd by esdrgstaliizationlitém @, mixture of
72 nmol) was added acet| C anh dri de m}z :i\nzdo
chkprp&nw{meawﬁne (he compound wag gy Qeqdedvﬁ%@t mettianol (200 mL) and
rATRIGRBIUS0BOIHLY S AlbrbBAh viMs ad¥ReABTfeld 4. Yield: 12.39 g,
onbgeneous. at -70C. ‘After being stirred at 130C for 4

8N %. ﬂhalymsxﬂ-iNMR (RS Qesta): 8d . A70(c; dBddtHtandh) at BPds. 1HEI7.65 (d,

0 d e, ] re
sttt 7P 2SR RED, 1 2y Bl Ay W e iz, 20,
650! de=W8$l—lzj|2$-BO$ uedt, 382 ||—:¢z lfm) 8128 (d)s)= mmd ]SZH)54L1)8 (@ndk7.2
stlrr or [ te was acidifie
Hzed i 5|9|<ﬁ96'g gékp@r‘%thﬁ? 5 30C, with conc. HC
(-700 mM-) to pH 1. The precipitated product was

filtered and vvashed vvlth vvater to give crude product
[0potas) ((d) Biep 4aBynthesis of Sdimethoxyphenvd-2H{ 4622 0

e@éx{?@% q&ge’c?}lg-?}_r% gl @%ﬁylt%%%z(hbf%kﬂl( H%da Qﬁsﬂﬂidhgaf Raney
uct was dried over

Ni (100 g \Raney2&0Parckel ingater ap%\rejcatawit) & ethangl- d\ﬁ&?'}%&s’l 50
n%.'f'%ﬁaéi%@%#@hgng%% g§ O(JQ 37 4 ;}ank&umga %éd% of%tﬁ%‘noé—dl(?xane
(242, 400HNL), @Gnd3he (ets,ulhiththUﬂz was stjred Gigdrousiy fQHS Hr urder
hgd@egeg a{ﬁtﬁ&s%;{%w@%w éqsnlg qq fpn of?l?e react% nhggsﬁgmt%fred by

Umh@hm@éwonhnh@ @Fsééd aEstirting). aCatdlyéByas ﬂlte(réé tmough a bed of
21 nol) was disso

Qﬁ‘q‘{@@rd'ﬂﬁWQHS earily i g'g@y%fﬁﬁ% Vﬂﬂ{]%tﬂ ‘{'2’83’6‘(61 200

nq_)4a?nd émdldnt%% es"lr@ﬁ@#étézd1 Thetswlid %ﬁhéd"ﬁa§ dlseblved imRstadene
genous - fluorobenzal dehyde (27

erdicapled @h@ (hPyarpight.\eelid ﬁ@a?@aedawas fb%"é%f%}d %ashed with
lé@'-cold\{dlﬁé gc(i%@'ri'nﬂgar{oodr\'édoﬁ‘ H5e0R6Y &htNGeld! 1£65 @ 9b '5%‘ Ar;_alysns

was poure wat er and extracted with et
T INSARO (DN O-dded 12T fe(su $ HpHASR (sndldl) at28i(d i J=8. ‘w'ichZHB%‘l (d,

Y dopr
55 e A B o el 2T S B SUaRaH D PR 4 4530012 1)
Sliarst(ee U51S|6:H/z?<ig|) .06 hr(tq mMHz;fZIH? 1BL8TG, ald)afmaaﬁ Il-iz 2H),
recryst i ith addition of water. After chilling
%6 4Jiz, r?-1yf{£‘]§gﬁ%}|%-s coll ected by vacuum
filtration. The product was dried overnight at 40C in
a_ vacuum oven. Yi el d 62 g3 73% Anal SISI 1HNL\‘/R

ethanol (21% wIw 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 stiring at room temperature for 1 hr, the
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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-di met hoxvphenyl ) -2-44-f4-(2-

et hoxycar bonyl - vi nyl ) - phenoxyl - phenvl | -acrylic acid

n(vgtgre Wﬁé %fo’i}w Q&MW&@? &f@trﬁ é&ée]s%hmse grg éHWJFQ ﬂlﬁ@éﬂ and

d to a suspension o i IiRe
refluxeddn AW l}oprnpmﬂiyfdethadéfﬁe((]lGO mrl:l))fmaZO 0@1 Urheéemixture was

a@é\ﬁg{P gooﬂftcg gq%gﬂ?y er tuV?S‘cEeritﬂwc& for 15ht qﬂjﬁ/_\ﬂaaﬁwcture
wﬁs)ﬂm amdiststid vaa"sddﬁétﬁ Yigid! 8168, \Wralysist fmnMR‘ @ME0-deJ12.35
re was Huenched W th saturate ?ueous ammoni um

(b}hﬂb'h 2@ (g, dH) o9 radil), 7468 (8, )i 26 (@tdvh4 Heeldr .17 (d,
Jéﬁg é‘@@ é‘CJ fl'l—&d tébz?ga %ﬂ%gﬁi ﬁdeiﬁeﬁﬂén Hz, 1H),

eth acet a‘t ayet s ‘Sepdr at
6a27u€§bu'52 deeﬁl-ma%%)(s ekt 2@ vt td+7e2 Hyl 2H)c 2t5att @ J=TODHz, 2H).
nm.). The conbi ned 40 organic | ayers were washed with
brine, dried over anhydrous MgSH, filtered and
[o00h4tint r 4f)Slep FHByrthesie opB48), ﬁedlnm?)xpumeﬁwl)eﬂ-{d;m -(3-0x0-3-

JdER aestirred solution of

> \
sr(etg rmemhmaghn a@qwm()ssm urﬂeﬁhmmy@djmm@g@a g, 0.01
;of chl or of orm was ad leld 4. Yield:
mpl Tothigogimetay guifate (8,8ngvi. ?m@é adder g gtiredjatgoam

té?'ﬁpe%'ﬁ')re fgr (ns Ti’lé réé té)?\ l‘ﬁ&'é\.{r v&gjac%cﬁgé#ylt%?% a&ugc")bs HCI
apd emagted wuﬁ\ et cetase 5'|7he( orgapicligyarwasxifed dvet Bnhydrous

n‘&?g%eglﬁ.ﬂn ;@%%g %évéﬂﬁratl,? I@ ’(E%y r%g;g‘-‘;e éa%@s&g%a& |rrZthane/ethyl

apé’@ma 03, CﬁOJImL}SWEIp sﬂrnn@yamdh exubatet overnight at 4°C for crystallization.

TR e B SR diialoh Sokige, view 39 8 Bateq Anatveis:
’H&MR (wscaug;paw 'D(brOﬂ HRemﬁz/(brl\lex, 170720(39 1 HBaPEs/ (dZ 328 4 Hz,

| wat er active cata i n et hanal

kel
2Ph: H T840 78 Pl indeile ovesbBpRbIHT 701 (d3175. HZ0HY 6.96 (¢
JOBY )iz 'ZH)aSWPﬂ Yep OfizeftaBYs @i 9x8D¢z OPy 13, 7§Q§) Stﬂg) 3.57 (s,

and the résulting mxture was stirred vi gorously
6ih, %ﬁ‘*lﬁhde?z%@@%ﬁg%mdt Jav 2ddphdit) ¢ pressure.

Conpl etion of the reaction was nonitored by HPLC
(time varies with the speed of stirring). Catalyst was
filtered through a bed ofEXAMPLEL r) d| atomaceous

SR R LT IR IR —

obt ai ned was mmymlmyg-dmryhctédwﬁmw edted(8L) and

cool ed at 4C overni ght id separated was filtered
and washed with ice-cold toluene (50 nL) and dried at

[0'@5@4%30'662-{11 4-(Yl®érﬁa I-égayg-?h%ﬁo%@?phéﬁga-ﬁ%% dlni’eéllf&uyﬁ-lenyl)-
agaglczacpqzmeﬁmj estqr (f V\(a@ obtained as a byproduct in the syntheS|s of 3-(3,5-
dimethoxy-phenyl)-2-{4-[4-(2,4-dioxothiazolidin-5-yimethyl)-phenoxy}-phenyi}-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 diisopropy! 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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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, 1 H), 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: Synt hesi s of

argl §turesl QUeRRig b%ysmﬁmpemr@ The reacipn. veas quenched with

séiﬁz%'té@acﬂ!é&%'anrﬁﬁﬁﬂﬁ?(éﬂloﬁ&ﬁwuﬁmﬁéﬁd’é!h | @iate (@ mLWad

solution of sodiumethoxide in ethano 21 % w w, 65

agred. Thel eroaniq ayenwes aeehed wﬂh;hrlnad%tXaROem B drigd ﬁn)anhydrous
gpﬁé‘slr%esgl\f%eﬁ ag% 2193 Onddt r%a %ss@re3 TR drud¥Sroduct
vea I n ov SO

SS0 e-nment | one i um et hoxi de in
waes barifidd nosilita gel chiromaiography amdselgted withdrexane-ethytiacetate

3.9, 027 in one lot. After all dissolved,
(%t'ﬁeY&'é%'u?I {‘?bt/‘hre was stirred at 75C for another
5 mn, cool ed quickly in 15 min to 15-20C, TFA (13 nlL)
added, and then adjusted to piA-5 W|th 8dpICl . After
Medt | KL édomMeOOM t enper at ure o1 e 41 mxture
y added to water (520 ni olid
was filtered and refl uxeg, 0%

I SOpMe | in ethyl acetate (150 m-) Yor 20 m n. The
m xture was all owed TO cool to roomte%m t hen
i ncubat ed ernight at 4C. The m xture fi Lt el ecort
and sol i d e et Yi eI d: 8.5 g. Analysis: 1HNMR
(DVBO-d6): 512.3% (br, 1 H), 10.20 (s, 11-1), P78
(br, 1 H) 7.68 (s 1 H, 7.26 (d, J=8.48 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=2.4 Hz, 1H) 6. 27 (d,
[00@1243] Hz An2lysis: 3HEKIR OMSE)ds): B 19157 s, 1513;77 20 (az 1HRH) 24 (d,

5p i 2 Bidengsn SR aty SHGE b iy e om(E /283

), ea doiuonqul Bz, PHING.2Y I(d pisany Hi: 24d), W.0T(qraE T2k, BY), 3.70 (s,

er To_a sti of, .6 (5 g, 0.01 nol)
?n"h 31P§ %rﬁH)(éé’ﬁrkr" )4*[) géﬁ‘a#gﬁ%é*ﬁdded K2Co8 (1. 38
g, 001 nol). To this, dinethyl sulfate (3.8 g, 0.03
nol ) was added and sti rred at_room tenperature for 30
nin. The reaction m xtur EXM4PEEIYified with 5%

sgﬂtll\%%lésof 4- [#%‘%25&35?@&’0%%%‘%@B@bx@ﬁn%‘p%%heﬂ'&@] -phenyl}-3-

rganic over “anhydr ous nesi u
sul fate and(%smsmwhewléragmhy aciskmatiy! Q%@r @ ssol ved
in hexane/ethyl acetate (2:3, 30 nL) with stirring,
and i ncubated overnight at 4C for crystallization.
[000444D! | 7 (41238,c0 henolppreparedaasuinrExanple 2twastakendup in dry THF

(Zg)rl'%ﬁg?m{b?o'eﬁ i9 _§§'Q_-7 2-‘%5{%:5 s%xsyﬁeézwwwﬂ %%'ggli g/as
added énd‘E’arredeEDr 107m|118 E(éi'\zylbﬁﬁ:rafdrhate?(rdm? d. ?Zle(rth) was added

overl ap 1H), (d, J=6_8 Hz, g
aoesmeqLevermg)wt asrqpm tqmpesatzrez Tﬂf reactrxan wes glser\c ed yith >
%_E:rat%ﬁgaquéo%sgar?nﬁ\onﬁm cglﬁnég s&llﬁ_tl)lon &k ety Setate (150 M1 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%.

43



EXAMPLE 2 Synt hesi s of
3-(3, 5-di net hoxyphenyl ) -2-{4-[ 4-(3-et hoxycar bonyl am no
- 3- oxo- propyl ) - phenoxy] - phenyl }-acrylic acid methyl

ester (8) [000142]
2 {4 [ 4- (2- Car banpyl - et hyl ) - phgBoxy] - Rhegddme- 3- (3, 5- di
. estler (7) was

egf5 of 3-(3,5- d
- vol i d
et hyl ) - phenoxy] - phenyl}-acryli Q

E aci d net hyl
ester, pmeriQrned essentially as shown i
PCT/ US99/ 99B2 (WD 99/58127). 7 (460 ny,
taken up N¥0 2(6 mM-) and cooled to - 78Cl T

this solution, |othiumdiisopropyl am de (LDA) ?2
0.55 m.,7 1.1 mml) was added and stirr®d for 10 mn.
Et hyl chloroformate (0.11 ni, 1.2 mmol) was added 42

irm er 2
[O?gg‘éﬂ onA\i‘g éue%%“ﬂh??&s?a% ur aﬂa t]w Sé%%@g oS3
(mh Bbiy,i 70256 &lo a8 .ddie, @Hj éenByH, JSFE&#&‘IZSZHB}(Y 00 (d, Jm&# Hz, 2H), 6.94

G T A B 1T BT e A 07 28 72

(&\3H)pB8 57 dsl BHYIRI79r(adudHd pressure. The crude product

was purified by silica gel chromatography and el uted

wi th hexane-ethyl acetate (7: 3) Yield: 264 ny,

49.8% MeO_ n ,000Me 7 NigkAvpe _COOwe 8 H Nl(Et
O [000143] Analysis: 1 HNWR gDI\/BO d6): 810.52 (s
Bynthesis of 3-(3 p-Agnetioxyaheayl)-24444-45- pwszmu;aldowopyb(nmenoxyl

i.z? Loh eho i prsmytpfbeoi€acdilg, O 04 () 174
4.07 (q, J=7.2 Hz, 2H), 3.70 (s, 3H) 3.56 (s,
[Ogyn £ ﬁé 7@ @:B D‘H;gtho;yp%%ngl -2-{11_[2 (a-eFKOXﬁFQbonWLp%eﬁoxy]
phehyl}-pdry(l@adné 144,33/ B0 gy 6 & inooj)l veas dissd@ved ot g mixiyie) of Eitemol-
darRN51Y 436 BiL), and palladium charcoal (10%, 500 mg) was added. The

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

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 HCI 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. Yieid: 256 mg, 22.8%.



(3, 5-di net hoxyphenyl)-acrylic acid nmethyl ester (9)
[000144] 7 (1.38, 3.0 nmmol ) prepared as in Exanple 2
was taken up in dry THE (20 m-) and cooled to -78C.
To this solution, LDA (2M 1.8 nL, 3.6 nmol) was
meg8dded andcg(tmrred for 10 mn, Benzyl ct&é grofornate
1 S dver ni ght at
anched with

r oo rature The reaction W
sat HKn@t aqueous ammoni um chl ori

ution, and
ethyl acetate (150 r)—was—adde & organi c | ayer
was was ith brine (2 x 25 rrL)

magnesi um ate gfd evaporated under
pressure. T)\uﬁe product was purifiedt

gel chromat ograpr%/ and eluted with hexane-ethyp
acetateq$7:3). Yield: 0.68g, 37.3% 43 MO -000Me 7
NH2 0O MO _- -000Me 9 H NuOBz O [000145] Analysis:

HNVR ( DVBO- d6) : 510, 65(% L 1 H,7.72 a§, 1 H)BH
[0Q013m7 38nalysis: SINMR DMSQwle): $18.37 (Bi1H)R .17 41 8, d,74 (or.

2 . , ol &
el e R A e T R S el
J=BH) Hz R2HR 6(33 (d28$2.0 Biz72H),(6&29 BtHys2.8.H7 165, 3.8, J28.0Hz, 1H),

: E i f, 3a - d
3480 RIS G oA A P, 302,88 2R h A, 2 PO h drB
2H)- phenyl }-propionic acid (10) [000146]
%- (3, 5- D net hoxyphenyl ) -2-{4-[ 4-(2-et hoxycar bonyl vi nyl
) - phenoxy] - phenyl }-acrylic acid (4, 2.37 g, 5.0 nmol)
was di ssolved in a m xtuggapipiat ganol - di oxane (2 1,

150 nL), and pal |l adi um char coal 2;%00
SbESH T 8- s BRS -G s MO BReN - Phenomy

Isqcr)I vgﬁ: a{/vggt evg;ofr gsgdérf}wp I}ée)%%%ydi H:tslsape ?gdyl el d
3-(3, 5-

[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 ethano! (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-ethy! acetate (3:7) containing

acetic acid (1%), followed by recrystallization from ethanol. Yield: 167 mg, 14.4%.
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di met hoxy- phenyl ) -2-{4-[ 4-(2-et hoxycarbonyl et hyl ) - phen
oxy] - phenyl }-propionic acid (18) quantitatively. Urea
(0.21 g, 3.58 mml) was dissol ved in sodi um et hoxi de
(2.7 M 2.2 nm, 5.92 nmmol) at 80C under argon, and to
mdohi s_a_solcgbijon of 18 (1.13 2. 37 in
)UF et hanol (15 nl) vvage% ‘ S
W ke for 13 hr. Ethanol
r edyggeo essure, water (20 nL) w
to pH 1 by 5% aqueous—Ho—a#rd ext T ac
acetate @ mL.). The organic |ayer
water (2 , dgkine (2 x 20 n),
anhydr ous magnesi im sul fate and evapor at &
pr oduct yas purifPed by silica gel chgomat ogr&ph@ and
eluted wth hexane-ethyl acetate (3: 7) cont ai ni ng
acetic acid (1%, followed by recrystallization from
[oeom]ol AYlla%% 1HMmmM8®.&%a1gzds[1g%bg)l14l-7l) mAn l(%81H) 792 (br,
a
THNRET (AR, 2805789 (3. SN B, (Ande 1870 [, 1H). 130 (i 4. 7.22

d(b’la sgi&g?H 77163(d(JL8 FE2. z”H)H? 032@) —524—1z gﬁl é?@(@ JH46.0 Hz,

1*6) 5340(@.J—2:C2H@ Frlzl @%dQ%ﬁZ(BH ﬁc@()s Iatl) 1 H), 3 83
(t, J=8.0 Hz, 1 H), 3.68 (s, 6H), 3.19 (dd, J= 14.4 &
8.4 Hz, 1 H), 2.88-2.80 (m 3H), 2.59 (t, J=8.0 Hz,
2H) . EXAMPLE 5 Synt hesi s EXANSPLB 65- d

ST RRER e P o her b S P G REP A  PRgRG -

3.58 mmol ) was digealadnyiit asiddtkyneetdrqt2)de (2.7 M
2.2 nm, 5.92 nmmol) at 80C under argon, and tothis a

solution of 4 (1.14 g, 2.37 mmol) in anhydrous
Oﬁbh | (FePa Blirréd E@%’né\’dgﬁm he gt esal) i a:iysamso (3 mL) was

erature for 13 hr was evapor at ed

nde
aq fXePpiletbsar @ 98 e 'IZoZ'Qlysnﬂlqthy}\,gglf%dga 16 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. N COOH MeO X

o
OMe O OMe O

[000151]  Analysis: 'THNMR (DMSO-de): 510.17 (s, 1H), 7.74 (br, 1H), 7.70 (s,
1H), 7.25 (d, J=8.4 Hz, 2H), 7.24 (overiapped, 1H), 7.18 (d, J=8.4 Hz, 2H), 7.00 (d,
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acidified to pH 1 by 5% aqueous HCl and extracted wth
ethyl acetate (50 nL). The organic |ayer was washed
with water (2 x 25 nL), brine (2 x 20 nL), dried over
anhydr ous magnesi um sul fate and evaporated. The crude

SBLEHERBOE VLR E NG 5l 60! AR G 89, o,

44064 &=8ecHe, 7H), %567 (fsoBH@vneBB ttyJ#'l;er\%%tza{ ) 2. 6at(1|40}aéfén-m312H)
0 167 my, 14.4% 4 COOH t
1%@2@3’ 306&?@%‘"?1 H NuNH2 o [000149] Analysis: 1 HNWVR

(DVBO-d6): 512.51 (br, 1 H), 10. 30(s 1H), 7.92 (br,
1 H), 777(d J92H22 7.68 (s, H),7.65(d,
J=16.0 Hz, , 7.30 (bEXAMRKE 77 22 J=8.8 Hz,

gt 3 B o0 0 G5
6.28 (d, J=2 Hz, pheppxy-menylyacotgmideEXABPLE 6

Synt hesi s of 3-(3,5-d

I met hoxyphenyl ) -2-{4-[ 4-(3-o0xo0-3-ureidopropyl)-phenoxy

[obe15eenytd a%ﬁl‘rléﬂls@l@@htbf et(hps gm-ﬁ; méﬂca? m[cQQ@mOIsonL;awas
St i rr?od sol utjon of 6

40
2l PG adBls WSCB A B Mol A1t 108 TRAMIoN miviive b heated
to&ioet ot 1 v et reatbnlhbddre \@asgéod@@i& O“@End adgrAion e

stirred at roomtergoerature The reaction

'WWW”%@ST%%@ 8 8.6 Aile ek '@Fn‘{‘maﬁrﬁd§ecbﬂ@ sirrechior 48 hr.
THY fB i Wixuae ‘ﬂa@tcﬁ}ut@ﬁnﬁ Waedh (Gob ﬁ?ﬂ_g ran%dﬁﬁﬂe@dmﬂyéigyl

anhydr ous esium sul fate and evapor at e The cru
aqsftaiel (30 miks '%uﬂ bridagit phasewsstien cinsednaegueniiaty with 0% citric

aqid {2, £ 30RE). /e & X 5B S ORERT3E, Bgn & Gl anhyarous
magiddRing BMEEe dhd evaporaletl. The ctudd) producdwéadpurifiedHy silicargel
cr]g;ﬁszwat%).g %h( gx,s%g;:rg?qégn‘é;e?hé ﬁfozafatﬁZ 5‘%7)( %cfn%éinﬁ-ug\ﬁe’); lagg&)cegdid . ]Yield:

1.77 g, 100%.

(0]
MeO COOH
S MeQ X N Me
[}
¢ ”
OMe OMe O

[000153]  Analysis: 'HNMR (DMSO-d6): §10.17 (br, 1H), 7.74 (br, 1H), 7.27 (d,
J=0.2 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,
6Hy), 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).
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46 J=8.4 Hz, 2H), 6.95 (d, J=8.4
J=1.6 Hz, 1H), 6.28 (d, J=1.6 Hz, 2H), 4.19 (q, J=8.0
Hz, 2H), 3.57 (s, 6H), 2.83 (t, J=7.2 Hz, 2H), 2.60

(t, J=7.2 Hz, 2H), 1.25 (t, J=8.0 Hz, 3H). EXAWPLE 7
Synt hesis of 3-(3,5-d

i met hoxyphenyl ) - N, N- di ne'f‘%MPé'E{ﬁ [4-(3-0x0-3-ureido-p
SyAthekis-of 2k (&w?elaué&yl@@roxd)mmréﬂ@pr{e!haw}aﬂienwsa(s 5-
stirred so utlo in dry DM

(30 m-) was a@aetemaﬁwlgapmhaéfa@% 1 g, 6.86
mol ), and the reaction m xture was heated to 60C for

1 hr. The reaction m xture was cooled to OC and a

[oanui54] | onCytloliexyiurey (haion e rmmofjway dssgivesi ip sedium gthexide in

etiEel (719 ST 2R T (i ssPlicts Wi 3008 0 85k 1 g i

on®iidth TRé hedultirgcmixaire \A(ak@ﬁrr@d)at 75he forr B atin, thgrheeed\asickly to

the Lns S uent| %citri [ 2 .X
4030FE, THAB G PP surg Endiien e hrasieaus HS) PR TR Ater
stlﬁihgrataﬁtbmdémpératlﬁf@gﬂeﬁ ht/thé uilitateewa@ efesvapagiattat d°C Thige solid

crude product was puri fied b

SeEWr%‘?FhWB@ filpied angirRE%ee)ia Fén ?ﬁ;ﬁatea@’e%ﬂ for 29.myp. The mixture
wa%oé]l‘bWeG' tB onél t%’r@@rﬂttérﬁpéﬁdtﬁ#el\g freted: and Jthg énide w‘ﬁﬁ@unﬁed

000153 Anal
by ﬂummed g!maiegrapangslmg hesane-gth)yl aqetafe ()., Yieldy %’ R A5%.
(d, J=9.2 Hz, 2H), 7.23 (d, J=8.8 Hz, 2H), 7.23 (br,
1 H, 6.79 (d, J=9.2 Hz, 2H), 6.93 (d, J=8.8 Hz, 2H),
6.56 (s, 1 H, 6.34 (t, J=2 Hz, 1 H), 6.29 (s, 1 H),
6. 28 (s H, 3.58 (s, 6H, 3. on 3H), 2.90 (br,
Me3ty C%‘i”, J=7.2 Hz, J=8. 2.59 (t, J=8.0
Hz, 2H). 47 EXAMVPL

Hz, 2H), 6.41 (t,

5 14
[000155]  Analysis: "HNMR (DMSO-de): §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,
B6H), 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-phenoxyphenyi)-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
H2 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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Synt hesi s of
2-(4-{4-[3-(3-cycl ohexyl urei do) - 3- oxopr opyl ] - phenoxy} -
phenyl ) -3-(3,5- di net hoxyphenyl)-acrylic acid (14)

[ 000154] Cycl ohexylurea (1.3 g, 9 mmvol) was di ssol ved

' [k i ' | % )er. 2
o &7 AR VGG rihos & AE g abed b Heatbd Bt Slampgrature
font ht. d&thanih evas evaporiatey onder veducsapre¢sure enatat (2066LY s
5 m,n, .then caol.ed aui ckly tgq . 40-50C. .TFA (0.5 ni
B ARARES A 1y $h it BC1And BXTagted weh ft Sdiate: (50
rAl). The Begeiic 9@MvAS WBERE WIS watsr (2 X175 mLiSrifieX(bW 2 MBS dried
| eft overnight at 4C. The solid separated was
qver aBhysiioumhmageesiuxadifate andreMapacasedt e arugde pyodust waspurified
e oF cftohiatgrapf and ol R ith Aekaieihf) A8tk (1:1) containing
geetic aridd1 % Jolioweddy rgetystatiization figmegthanalsYielgt: 113 mg, 5.6%.
hexane-et hyl acetate (1:1). Yield: 0.27 g, 45% MO..
n-000H5 OBt 0 MO.. nn -000H 14 HH NyN~ O Tvl
[ 000155] Anal ysis:' HNVR (DVSO-d6): 812.74 (s, 1H),
10.30 (s, 1H), 8.32 (br, 1 H, 7.67 (s, 1 H), 7.24
J=8.8 Hz, 2H), 7.16 (d, @ Hz, 2H), 6.90 (d,
.4 Hz, 2H), 6.94 (d, J=8.4 Hz, 2H), 6.34 (t, J=2.4
1 H, 6.27 (d, J=2.4 Hz, 2H, 3.58 (s, 6H), 2.83

@_3s7.6 Hz, 2H), 2.50 (t, J=9 , 2H), 1.78 (m
2H) 61 (m “ﬁeH)’ 1.51 (m 1 .32:1.16 (@ 5H).
EXA Wiesi s of 2

[ 3- (4- phenogyphenyl ) - propi onyl ] -urea (15p [ (®0156]

4- Phenoxy- benzal dehyde was reacted with triethyl

phospigonoacetate to yield 3-(4- pheno,?%yphenyl )-acrylic

acid ethyl ester, which was then reduced with H2
[QROMEG] palArsdysian’ INMR (DRIS Cedd) a8 10518 (0 1¥i).67.34 (br, 1H), 7.38 (d,

~( 4 [J - Lonj id t hyl .
FrEraafle R GRS L& B oS8t 2. S0kt Pz, 11,
@8N (K iJde. 2Rz, 2W), 6.93 (dlJ=8l8 HE, PHRI2).82¢, B2 W(I2H),2 5800, J=7.2
ﬁxzn%_bo this a solution of 19 (1.71 g, 48

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

[000158] Step 1: Synthesis of 3-(3.5-dimethoxyphenyl)-2-[4-(4-hydroxymethyi-
phenoxy)-phenvll-acrylic acid methyi ester (22). 3-(3,5-Dimethoxy-phenyl)-2-[4-(4-
formyiphenoxy)-phenyl]-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 mmo!) 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

quenched 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
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6.67 mmol ) in anhydrous ethanol (8 m-) was added and
heated at this tenperature for 1 hr. Ethanol was
evapor at ed under reduced pressure, water (20 m-) was
added, acidified to pH 1 by 5% aqueous HCl and

ZQXﬁL)aGﬁétﬂoWérta‘hh@rﬂrﬁmb nidfticaiutn cafate Hhi evib&afécg thb“crude

| aver was washed with water (2 x 25 nL), brine

PrAduct was purifiesi iy S'bﬁﬁw%l mmﬁ@@mymﬂdﬁmteawtmanes-ethyl
a8¥t§?e°{116@e‘? eld-gng £64 gl %%g@glsﬁlﬂﬁlﬁ%@mg&qsﬁﬁﬁﬂ [sCFH), 7.36

(@,QBdBaB ltazl(:laH)ly 19 3818 iy, 280 €T.0¢ ( @,cjl=g A BY) 2Hpl6l m(g)d/ﬁaem Hz,
M 3RS 1 I0 o B b, B %Nész%bedﬁ )
JB4B. H;B 20—5, 3. ?Elgs 37—4)75 5(7t(é, sﬂrb 7.38 (d, J=7

H . 7.22 (d, J88Hz 2I—|)
717(tJ72Hz 1H), 6.97 (d, J=7.2 Hz, 2H), 6.93

[06615%1-8 Hgb theg %"'23¥nt%e§% c!fb{ﬂ(ﬂ#r@m’%wet@@ @Eﬁ-gtﬁényl]-s-(s,s-
_Mm&gwmwm Teemstirred solution of 22 (1.05 g,
h | d
2 A ot 0 B AR BE ) YA e o
styad lf[B'SII ir. Dhe reaction was guenched w:th saturated aqueous sodium
bﬁ:ﬁéﬁ%’%}? gqeéhox%ghen ?:éayg% \A@(s r W me%tg Ezg mL), brine (2 x
BfB rB), ;Elnﬁi MMyﬂwﬂ@ﬁNégne%ulErﬁsﬁﬁatedand etvlgporatec: The crude
enox en acrylic acid ne ester
Rﬁé?éﬁ Mf%tpuaﬁ%%af %C%wlfl&sm P¥Q%§Pm‘r@"d&i\4\y€6§'ﬂ8hh¢¥?gﬁ'es-ethvl
B A1 i s b PO, AR STk RSO &7 PN 1), 7.40

(Emm elz12H), 7aadﬁo(wdeJ =SddHz)2H) D103 H( =8 HE02HR 7.00 (03 Jst)3.4 Hz,

ek Bar2Her . a8 EPRRA R B 3d CuaBuiard (£ h o 50

(ﬂ, 6‘rﬂ) The reacti on was quenched wi th 5% aqueous HC ,
and et hanol was evaporated under reduced pressure.
Resi due was taken up in ethyl acetate (50 nL) and

[0084B0 Wi(thSithews 622-*4-4149-(?rﬁcﬁbm;eldémemVMEndﬂhwﬂ\éﬁW#&
gneS| um su f te e\nd e a?rat ed. The crude pr o
h - et esles (1), To Pt uBhensten of

s‘UdIdi*n H?&fﬂﬁe(%o%t iAMdil, 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 ovemnight 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).

ull
A (5-H - >
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acetate (1:1). Yield: 1.14 g, 95.0% Analysis: 1HNMR

(DVMSO-d6): 57.72 (s, 1H), 7.36 (d, J=8.8 Hz, 2H),

7.19 (d, J=8.8 Hz, 2H), 7.01 (d, J=8.4 Hz, 2H), 6.99

(d, J=8.4 Hz, 2H), 6.41 (t, J=2.4 Hz, 1 H), 6.28 (d,

J=2.4 Hz, 2H), 5.18 (t, J=6.4 Hz, 1 H), 4.49 (d,

J=4.8 Hz, 2H), 3.72 (s, 3H), 3.57 (s, 6H). [000159]

(b) StEgnetal Fypebb@sifer Odnversion of Carboxylic Acids to Amides

2-[4-(4-bronomet hyl phenoxy) - phenyi | - 3- (3, 5-

di met hoxyphenyl )-acrylic acid nethyl ester (23). To a
[06641611ed AGhikire™f e£rb3%sl|(::bc§2}6g91 mrﬁolgaﬁa”%l%ohﬂdumldazc;le (1.3

di chl or onet hane

b T POE(AHL) WEP heaied =6 PO For. 36rmin. i iedracies mixure was
ol Bt tkirbeRthid. 21568 BPAtInS AN ik, 28HHABAWES pdded

organic layer was 'ed W th wat
anﬂLs)tgrreHrfomaB (\2 To thé@emi):n mix’ﬂumimimr (160 ) was added and

I ted. Th d dyct o
oXTRERSNTH PEH s #SORD: O Gifaerit PasHS “any SRl wih 10%
cnt\7°¢8 faE:)df(QRnaﬂle)S w%‘tér)(li ﬁ l\%)gﬁll)abﬁd (bgmé)(SO Ml&;l then @ri@d oger an hydrous
m?@esﬁrg sgﬁ Sa'n%,.q;moye@ gwﬂa( vqﬁg'} he pwdeﬁégdcgwg's;bpkxafj ed by
sml:aggé’rch%ma?tb%rapﬁyoo (d, J=8.4 e, 6.42 (t, J=2.4

8 (d, J=2.4 Hz, 2H), 474(s 2H), 3.73
(s, 3H) 3.58 (s, 6H). [000160] (c) Synthesis of
2-f4-14- (3-acetyl urei dorgkxAmpLPenoxyl - phenyl) - 3-

(3, 5-di net hoxvphenyl) - acryllc acid nethyl ester (17).
To Sgnthesisrad iN, Bedimetiyi-2+44-{4-(3-exetidwumeltpprapyd-pheoosyil-phenyl}-

oil, 0.11 g, 2.8 mml) %ﬁ%ﬁw\l\éﬁg{éforn&rﬁde (2 m), N

acylurea (0.11 g, 1.12 dded and stirred at
roomtenperature for 30 min. A solution of 23 (0.54 g

ropufat o Hre o stE B 3ol RS o d R AR By
rwptdmd/ﬁi@ etryndstex t243015ay] 1v8 rmolpived disseived i spdium Sthoxide in

The co indor anl ¢ er Wasvvahed W th brine
etbéz'sz' (256 jl., 43 moibiH0 Qm%’@f miyre was

hédtd @Vﬁ‘ﬁpfe%;%ilatu?'é‘fbr%uﬁﬁa redicAoN waswaén awddva@ 6% H¥A (0.5 mL)
silica gel _colum chronmat ograp %%tand eluted wt

affrnaaeling b6y Wates (40 L) vsas'?dé aihei regction raikke.cThe crude

%Gbg’c w%%@'téjre% %g%lf (?J(Hﬁed?ﬁgélﬂ/&a }_gélaéfﬁé}_&n&o_??é}'my%nd eluted with

hexare-gthyl aretata (HA) cqntaiymg?acegc @gnd S'u:)aiolbwezl by:_rﬁprystall@etlon

f’é'qspﬂ‘ EE é&ﬁdﬁ%oiggg&% Lo 4 Hg HEH) ZHL 22 ?g, (5:5.2
3.73 (s, 3H), 3.57 (s, 6H) 1.87 (s, 3H). 50

R AR RS S e 20

JIBTQ'HZ QPﬁ £250en 1!-@0*7@‘1%2.53898(-& §H? @@i)(d'ﬁsfél\ﬁz(é’r% 6.92 (d,

eat ed at Cfor 30 mn ter the reaction
J*ﬁﬂtﬂzral-l)a%,M(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% yield.
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cooled to roomtenperature, a solution of amne (2M 1
m., 2.0 mmpl) was added and stirred for 18 hr. To the
reaction mxture water (100 nL) was added and

extracted wth ethyl acetate (3 x 60 nL). The organic

g M Nty R T N R AT
7. z:mw(gf@urz mnﬁsg\lxgnﬁg 6 a&ezram gz(aoweg otrh@ zen;l 8001d, J=8.0
ud S

iz RPor b 2y ORSANPIEE 1 (B o2/ 3 56-(, J=8.0 Hz, %
N, N- di net hyl - 2-{4-[ 4- ( 3- oxo- 3- ur ei dopr opyl ) - phenoxy] -
henyl ) - acetam de (26) [000162] Urea (0.78 g, 13 mml)
apgy3- [ 4- (4- car boxyopt hyl phenoxy) - phenyli] - pr opi oni ¢
acid et hyl ester,{24 (0.5 g, 1.5 mol) W& di ssol ved
A1 sodi um et hoxigdgin ethanol (2M 6 nﬂng 13 mmol)
and the reaction fn xture was

eated at this t erature for 1 h. Th reacti on was

qmnChed by @ .5 nm ) after € ng to 5C.
g} was “adied 2react|oﬂﬁ§l§){f;ﬂ e
crude pro2 uct was filtered purlfled y sil geI
chromat ogr aphy and el ut ed W|th hexane- et hyl acet &t e
(1:2% containing aceti @%cid (1% followed by26
recrystallization fromtoluene yielded 25 (0.28 g,
549 . [000163] Analysis: 1 HNWVR (DVMSO-d6): 8 12.28
(br, 1 H, 7.73 (br, 1 HIXAMPRE 1, J=8.8 Hz, 2H),

%yéﬁzgan(_g{ ’42[%‘5[59 ] 55@'?%&3&ygﬂgr?@?hg‘zm@ﬁwca@%g?p%/a-ﬁg’,w?noxy}_

2.81 (t, J=7.2 ddnzyidhrbatnib8cittmetdyiestert{2e) 2H) .
[000164] Fol | owi ng the general procedure for

conversion of carboxylic acids to am des nentioned

an -
00319, AL o) 2 Bt

yinaiy I-ohasoxybpherylicaayicsacid, 37, (0741930(757 mtm} ), with 9% l(l@H (2mL)

ré’%ﬂ‘a(’ér (ﬁ .-gel) Wig—?zgargﬁé%“éggp(? te;rﬁ’eggﬂre]ﬁgqgfﬁ)z 3. 65
THesreaztin mxtoe was adfied 20 pi 3(lny 5%-au@ors HClidnd extragted with
et‘&ll’ ac%tzaf%é 92 k'%o ngL'_)D Thgg?&n(%)?a%r \%és a\gskgé\w%aty (ZWWL),
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-dg): & 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] Foliowing 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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0 0 26 O EXAMPLE 12 Synthesis of (4-{4-[2-(3,5-d

i met hoxyphenyl ) - 1- di net hyl car banoyl - vi nyl ] - phenoxy} -
benzyl)-carbam c acid nethyl ester (29) [000166]
Reacti on of

[03)0(138]5 dlmﬁ@(ymmmw%dﬂ ) 7(&& moe%h%@)zwoeﬂ iN)=g.8

-acrylic acid

"bz 2%' %E%W&B\%ﬂ;%y Eﬁ@m &Hm PHIME: 9B (eh = engmzH 6.57
(YORHE 8135 €004 HAl110BBd RIBSs AWy “é,t{ 9. Béfigﬂ)g {]Ei&psH) 3.59

eaction mxture vvas acird
(S@Hhrwo'%éa BH: 136 (rt BH),e&2.91 [bradid). ate (2 x 50 m_) The
organic |l ayer was washed with water (2 x 50 nL),
brine (2 x 20 nL), dried over anhydrous magnesi um
Msulfate and evaporM’:\Bed The

B9Hsi i ca ge
A&t hyl acet at e:

leld (28—0. 31¢
8 19.75 (br,
7.67 (s,° 7% 28 (d,

, 7. d .
9Bcrésd, J=8. Hz

Hz, 2H), (d, »J=8.8 Hz, 2 -
4.17 (d, J=6.4 H, 2H), 3.58 (S 6 . 3.55 (s, 3H).0

[ 00016727 Fol | om ng the genggal procedure forag
conversion of carboxylic acids to am des nentioned
above and using di nethyl am ne as am ne, 28 was
converted to 29 in 96%yield. 52 [000168] Analysis:
"HNVR (DMBO-d6): 5 7.68 (t, J=4.6 Hz, 1 H), 7.28 (d,
J=8.8 Hz, 2H), 7.27 (d, IR 132H), 6.98 (d, J=8.8

i o 380 bty Aol vt o HsfegBromn

J=6.4 Hz, 2H), 3.5N,N-@mealhjlacrglabbdd &1)3H), 3.05 (br,

3H), 2.91 (br, 3H. MOCO2ZHp . 0 14- -- N
[000169] Urea (0.78 g, 13 mmol) and 3-(3,5-dimethoxyphenyl)-2-{4-[-4-(2-
ethoxycarbonylethyl)-phenoxy]-phenyi}-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: "HNMR (DMSO-de): & 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).



27 0 MeOl CO2H 28 0 29 uOCH3 101 EXAMPLE 13 Synthesis

of 2-{4-[4-(2-ca

r banoyl et hyl ) - phenoxy] - phenyl } - 3- ( 3, 5- di net hoxyphenyl)

- N, N-di net hyl acryl am de (31) [000169] Urea (0.78 g,
[00817P! ) FQm@w?rrg(tﬁe geﬁéﬁ%*&é?@l‘éeﬁy E%?\?eré idh F;f éar(:gxy flic acids to

et hoxycar bonyl et hyl") - phenoxy acry
a"(‘t§’e§5"%“'°1‘eg aPe¥e Rndupiag Qﬂhe&wl graihe s emuheuao atdscnonab'ted to
31 [h s89% (2M 6.5 nL, 13 mmol) at 80C under argon,

and thé reaction mxture was heated at this

terrperature for 5 h. The reaction was then quenched

(oM, S Arihr: MM S 70t te? 85 dulaE ke, 2H),
7. Qsl(a er=308 apd2RyIe, w«m §B' HE @H;}eé (Q%QQOM @%aﬁﬂ% for, 1H),

cont al ni

ted with hexane- et acet a
6. géZ% i)aBi3 (t.(Jrd Hx B‘i/)dﬁ(@(ﬁi J22 Big, 3H), 388 (s[ eﬂmm@q br, 3H),

ng%r?f%mrw PR Ghigy 0

J=8.8 Hz, 2H), 6.99 (d, J=8.8 Hz, 2H), 6.92 (d,

J88Hz 2H) , 678(br1H) 639(t J=2. :
Meq).. CeH J=2 MEq._2H) \305}1 (s, RH : (it

B. o Hzl 2H), 2.35 Hz, 2H). oo
Fol ovvrﬁg| t he gener al nure for convessi d'fe
car BY¥& acids to mentToned abeye n usi ng
di met hylo apg ne as ami ne, s converted to 31 in
98% vi eI d 00172 Anal yS| HNVR ( DVSO- d 7. 30
(br, 1 Bt J=8.8 W23 (d, J
2H) , 695(d 8Hz 2H) , 692(dJI J=8.8 Hz,
6.79(3 656(5% 634(t,J24Hz,1

. 6. 8( , J=2 Hz, 2H) 3U3.58 (s, 6H). 3.087(br, 3H),
2.90 (br, 3H), 2.77 (t., J=8.0 Hz, 2H), 2.34 (t, J=8.0
Hz, 2H). MeO CO2H MeO ~CO2H

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)—Z-[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 toiuene. Yield (33): 9.7 g, 94%.

[000174] Analysis: "HNMR (DMSO-dg): 5 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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05 30 MO NH2 0 31 NH2 0 EXAMPLE 14 Synt hesis of

2-[4-(4-acetyl am nophenoxy) - phenyl ]-3-(3.5-d

i met hoxyphenyl)-N, N di nmet hyl acryl am de (34) [000173]

Compound 2 was reacted with 1-fluoro-4-nitrobenzene in

the presence of NaH in DWF to give

3- (3, 5-di net hoxyphenyl ) -2-[4-(4-nitrophenoxy) - phenyl ] -
[OWWB] I C Fatiwthd ﬁ%)gerB&éi lp%de@[lr@for&an(érﬁlog .of Eérbmmic)amds to

th zinc dust % i.n aceti.c

armde;; mgadioped ahaw gwgas'as dimerayipgling gs gMing, 3 %&%anéeﬁed to

331\?,59 i to room tenperature. Water (250 ml-) was
S ovﬁby a%ed to the reaction m xture. The precipitated

product was filtered and washed with water (70 nL) to

o A St GO s A elba . 2,

72634 y;3i88Hz, ZH)II\RQG 8I®Hz, ZH) B.85(d, b=8.81HAR2H) ,% 85 (s, 1H),

6236 tﬂgsm 1%@@ 2sgdg¥-2(ﬁHszg é&é@?s %q;'zs g%f 2H) 1, 2200 (br,

3H§(§3}_$§'ZBH , 6.34 (t, J=2.8 Hz, ,628dJ24
I—E ) ?_58 (S, 6H), 2.03 (s, 3H) 0 54 [000175]

Fol  owi ng the general procedure for conversion of
carboxylic acids to arri des nentioned above and using

H

32 33

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 coliected by suction filtration.
The crude product was recrystallized with toluene. Yield(35): 4.3 g, 96%.

[000178]  Analysis: "THNMR (DMSO-ds): 8 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, 8H), 3.21 (s, 3H).
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0O MO _ )L..,Me O O M 32 33 34 EXAWMPLE 15 Synt hesi s

of

3- (3, 5-di net hoxyphenyl ) - 2-[ 4- (4- et hanesul f onyl phenoxy

) - phenyl ]-N, N di net hyl acryl am de (36) [000177]

Compound 2 (3 g, 10 mmol) was dissol ved i n anhydrous

DMF (70 nmL) under nitrogen, and potassi um carbonate
[00&119]9, ESllowhg tm@r@w@romdr@m comamontdie:aa:dxync acids to

ame honogeneous, 4-flu nmet
R g oTeY AREYS 819 EngdHBRTY AT PR 8 e ts WEE Sonverted fo
3687069 ydig. 150C for 2 h. After cooling to room

terrperature the solution was poured into water (150

The m xture was acidified with 5%HCI to - pH 4

he fi I C
I°P@f#¢1at ARaivel LAMR(BAASO JUED ey ESsR L TN
J+®KHen2H), Vil d(:B%B 8 H, 2H), 7.96 W, J=BOOHZR2H)\682/(si $H), 5.36 (1,

soAP e, TR 481 yRrre 240 5o (b . 20 ééé’wmﬁﬁvrﬂﬁw 292

(b}gHgaHz 2H), 7.17 (d, J=8.4 Hz, 2H), 6.42 (t,

Hz, 6.28 (d, J24Hz 2H), 3.59 (S, 6H),q 321
(s, 3H) 55 [ 0001 %&b _Ea L.ag,H he ggper al 2
ek ylijc acids to ‘

7ent ed +6—36 | am® i el 0001
VB0 d6): 8 7.93 (d,l J=8.8 Hz, 2H), 7.3
J=8.4Hz, [2H), 7.17 (d, J=8.%®\2H) 7.16 (dO 4
Hz, 2H),9'%6.62 (s, 1H), 6.36 8 Hz, 1 H)9
(d, J=2.4 Hz, 2H), 3.59 (S, 6H), 5220 (s, 3H), 108S0LH;
(br, 3§), 2.92 (br, 3H). @sMeO COH 2 MeO Me g4

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: "THNMR (DMSO-de): 5 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 (g, 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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MeO, /~/~, CO2H I | I N, Me OH 2 35 SO02CH3 36 SO2CH3
EXAMPLE 16 Synthesis of 3-(4-{4-[2-(3,

5- di met hoxyphenyl ) - 1- di net hyl car banoyl vi nyl ] - phenoxy} -
phenyl ) -propionic acid ethyl ester (37) [000181]

Fol  owi ng the general procedure for conversiog of
cagi ds to am des mentiopasl aove alid ysi ng
am ne as amine, 5 was convert foB7Nin 97%

yi e 182] Anal ysis: ' HNVR ( DVBO- W67 : ."’28 (d,
J=8. H, 7.23 (-—3=8-8 Hz, 2H),ofl 95 fd, J=8.8
Hz, 2H), 16.92 (d, J 8.8 Hz, 2H), 6.56 (s , 6.34

(t, J=2. E@ , 6.28 (d, J=2 Hz, 2H), # q,
J=6.8 Hz, ofss, 6H), 3.05 (br, 3H), :
3H). 2.84 (t, J= [EHZ oH) . 2.61 (t, J=8.4 HZ 228 YO
115(tJ64Hz 3H) . 5605CEtI\/EOOS7CEtOO

EXAMPLE 47 Synt hesi s of

2-{4-[4-(N-ureido-2-carbanoyl et hyl ) - phenoxy] phenyl }-3
-(3,5- di met hoxyphenyl)-N, N di met hyl acryl am de (39)
[000183] Hydrolysis of 1gxaniPlelqN NaCH yi el ded 38.
The 1, 1-carbonyl - diinm dazole (CDI) derivative was

mad8ymHhesiaef AdAds-AN- Lﬁl@@@cﬁﬂ@amgvleﬁwhmpwi -pivenyl}-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: 'HNMR (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).

O

MeO N _Me MeO N on-Me
N Me
" — ¢
OMe O OMe

O © H O
\©\ Ny Ao
/\\COZH H 2

57



carboxylic acids to am des nentioned above. The CDI
internmedi ate of 38 was converted to 39 by reacting
this with sem carbazide in 73% yvyield. [000184]

Anal ysis: 'HNVR (DMSO-d6): S 9.48 (br, 1 H), 7.72 (br,

1 H, 7.28 (d, J=8.8 7.25 (d, J=8.8 Hz, 2H),
6.505 (d, J:E(3.8 Hz, ZWW%E,WJ:SFS Hz, 2H), 6.?)6
(Synthksiof 36(3Ftdiriethdaphéniiy-N, N-dithetHyl-284{(4(3-drotpitiin-4-yl-3-

2H), 5.86 , 2H), .58 . 6 3.05 (b 3H), 2.90
T S 5 orbiptopy-ohepoRi phany-asvigne (4075 o 1o

2H). MeO 0 38 0 39 57 EXAMPLE 18 Synt hesi s of
3- (8% 5. - di net hoxyphenyl)-N, N-di net hyl - 2- 24- [4-(3-norph
[0Q01185] 4- yThesCDbjrdpmagsiate-qi B8 vps/GanyRERY Itg 48 by yeastingdt with
: 5]:-khe CDI i nternedi ate of 38 was converted
m{réﬂ%w[egrsgégoa%?lﬁhg it wth norpholine in 94%yield.
[000186] Analysis:'HNVR (DMSO-d6): 3 7.27 (d, J=8.8

to0gest . chraieisy QR pRasdie) § Ly (4 J2g'he hnd 26 v=a
B ;: \] y O. 1 O, , US4
e o8 ) Oy PR A (N Bz BT, 680l 9, SR, u=2.4
Hzg ). E5267¢r, (2 Hpe 8HD, 158 (91§D, 348y 4H) 3381 dmyaF) 395 (b, 3H),
i 7.7, (VB)= 2 1 nt hesi s of
2%@%?{@# 47 (@55__@ D %ﬂg;?g%eﬁ’y% )ﬂ-' b iz Sy |
i met hyl car banmoyl vi nyl ] - phenoxy}- benzyl)-mal oni c acid
di met hyl gster (43) [000187] Condensation ofp 3 with
meBBI Qni ¢ dCi gydi met hyl ester in thgedqr esengeQf Mesodi um
deYasNbase resulted in 41, which redutti on
i Meetic acid Me

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-de): & 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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yi el ded 42. Conversion of 42 to 43 was acconpli shed by
the general procedure for conversion of carboxylic
acids to am des nentioned above in 94%yi el d.

Anal ysis: 1HNVR (DMSO-d6): 3 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.

meo( d @z, 2H)Me C&HH), 6. @b =28 4. Mz, 1
), J6.28 (d, J=2 H 3.87 (t, J=8 EN]
(SY 6ff,]3.58_(s. 6H)f 3(08] (d, J=7.6 ey 2A)) 3.05

(bPMe3wy” 2.91 (br, 3

Synt hesi s ~Qf

N-{4-[2-\@v/&l2mst hoxyphenyll -, § et hyl car bal’Me
] - phenyl) hyd@eNsxybenzam dé ( 4 CP490188] A tut ecoMe
of 2-(4-am nophenyl) - 3 ( 355-di net hoxyphenyl )43N N-

di metrﬁﬁl acryl am de, %% 59 g, 1.5 mmmuol),

benzotri azol - 1-yl oxyt r| s- (di met hyl am no) - phosphoni um
hexaf | uor ophosphate (BOP, 0.88g, 2.0 mmol),

3- hydr oxybenzoic acid (0.28g, 2.0 mmol),

triethylam ne (0.2 g, 2gkaAmolE 20n DMF (8.0 m -) was
stirred for 3h at roomtenperature. The reac P
Syinthesie ol <453, @@nmatmymeqy@ohgwqihﬂc%@mavlvmv phenyl}-3-
separated was fil ter )fybi 8oL LI ty was checked

by HPLC (97.6% . [000TEST Amar i ™ *LNVR (DVBO- d6) : S
10.29 (s, 1 H, 9.81 (s, 1 H, 7.79 (d, J=6.8Hz, 2H),

100§l AR 5 25 prpincphethis- i el gpheny iy ©
dirdath @dﬁylarﬂndbi) 43,6036 ¢, d.5 dmi’olﬁﬂanz@ﬂrl}azola-ﬁdsts (cBuH)athylamlno)-
phgégmgr{wshexamorop%ﬂosphgte (%OF"SEDSBQMZJQ ol 23 hydroxylla\{aénzmc 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: "HNMR (DMSO-de): 3 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).
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0 0 44 OH 59 EXAMPLE 21 Synthesis of

N, N- di net hyl - 2-{4-[ 4- (3- ox0-3-u

rei dopr openyl ) - phenoxy] - phenyl } - 3-
pyridin-3-ylacrylam de (47) [000190] Synthesis of 45
fron13-pyridinecarboxalgggwﬁﬁ6¥?% performed follow ng
Schene |I. Urea (0.78 g and
%&%ééoﬁﬂﬁﬂh@tﬁﬂﬂ!—ho[ﬂyb dédoEWJu}eldopropenyl) phenoxy}- phenyl}—S—
phenoxy] - phenyl } - 3- pr|d|n 3-ylacrylic acid, 45 (0

1.2 mol) was di sscﬂWé'ﬂ?!VilaC@’&ﬁﬂ“Gﬁl (@Thoxi de in et hanol
(2M 6.5 nL, 13 mmol ) at 80C under argon, and the
reaction mxture was heated at this terrperature for 1

[00819Ghe rSyathesimoldiiremenpyridinaramaxaldehyiawas psrigmped
oy SEASKE 10018 @ ANt 1o 23Tl -

phenoxylipbeniply-3spridin-3-ywasryliceeid %t (Odr aphi namal) wias disgolvedin

sodfis giptied by e L& ) 4570i8D Hy B G i arh g the
reg&fliﬁzn rggtlﬁ% ?Aﬂaslr%%%d [atgtﬂ%;télinjgel%larieyf&r g h. Thblk&ciﬂ\}/?@sdﬁén
quanihis by TR0 Smbh afier cosing tp $1C Waigy (40w pddad g the
rethﬁﬁh fabkturd =Hhe bKlderrbauct Wa@‘ﬁlte(éﬂj an]cFﬁurﬁ"leUZD said)a geT’ 36
h:gr;atpgga\ph(ydand glu@dgmmzhexgpﬁs e’phyi ac ’r@te (]L‘g ognyqinln@ p&e’uc acid
(1{%8‘3'5‘8‘%" ré/ % &leglhza% frth thfuelrd: anT&‘?ALd}lZ@ 33 1) 63%.

ng the general procedure for
conversion of carboxylic acids to am des nentioned

SR (CRistiars; PRSPl 3 1P dr ot AR 283851, 8.42 (aa,
J-h @ f@Hz 1H) 8 §5 &ﬂ Jed 4 Hz2|H$ Fo2 (ﬂ>H)1H)77 83 (=16 M1, 1H), 7.64
(d( gra 8 ﬁzg zm) 13@ (qqu %4.,)1 6 .,zsﬁfb( grso m ‘H—ZI)7 722@% 17-!3 *Zzg «,

J=l’éz8 H%F&Hﬁ ?ﬁ(c{ 'I'I\=839'9|z ZF? 2.09((d, J=5-8 +, ), 621‘3 d, =96 Hz, 1H).
d, J=16 Hz, 1 H), (s, 1

I—I), 3.07 (br 3I—I) 2 93 (br 3H). 0 45 COZEt 46
[000192] Following the general procedure for conversion of carboxylic acids to

amides mentioned above, 46 was converted to 47.

[000193]  Analysis: '"HNMR (DMSO-de): 5 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, 1H),
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), 2.83 (br, 3H).

COzH Me
Ry N -
| Ny l 7 l ~ l?/l
N/ N N e

o) © 0
Tl GV/Y“T””Z Q*\r“ s
A co,Et | \lg
45 46
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47 H NyNH2 10O 0 60 EXAMPLE 22 Synthesis of.3-(3,5-d
i met hoxyphenyl ) - 2- (4- hydr oxyphenyl ) - N, N-di net hyl acryl a
m de (49) [000194] Followi ng the general procedure
for conversion of carboxylic acids to am des

menti oned above and using di nethyl am ne as am ne, 2
was converted to 49. [000195] Analysis: 1HNWR
(DVMBO-d6): 5 9.59 (s, 1HIXAMPODE 20d, J=8.8, 2H), 6.73

(d, J=8.8Hz, 2H), 6.43 (s, 1 H), 6.23 (t, J=2_.4}—%4,l 1.
Smpthesis 2 3¢(a,5-dintetapyphepyl-244-4ydioxyphesy))-N M-dietiylagrylamide
3H),:2.89 (brs, 3H. MO J gg) 2 49 OH EXAMPLE 23

Synt hesi s of
[3-(4-{4-[2-(3, 5-di met hoxyphenyl )-1-(pi peridine-1-carb

- Vi -, enoxvl-phen - [ - LI :
oBtbaos) PAR R RSN HRENA o B BRI SR et
afndBsanentonedfabose odsing diclethy! aminesas desen@waswoaderted to

bove and using piperidine as am ne, 6 was converted

o 51. [000197] Analysis:"'HNVR (DMSO d6): 810.16 (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,
[086195] 6. BBalysis: IHNMR MFOde): 5J&§94%21,H)17-|Q§7,(d6~.’=§98-(2&'!)- 6.73
@ e 2819043 05T sl (i 6,29 [ 53475, b, 357 ¢

6H) 4299 (BF5, IHY; 2.8Hbrs,@&H)L 0

o) 0
MeO N /U\OH MeO N N,Me
Z _— 2, Me
OMe \J ' OMe ﬁ)l
OH OH
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): & 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), 2.50 (t, J=7.6Hz, 2H), 1.58 (br, 2H) 1.40-1.45 (br, 4H).
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MeO. MeO OH 6 51 EXAMPLE 24 Synt hesi s of

3-(3, 5-di net hoxyphenyl )-N, N-di et hyl - 2-{4-[ 4-(3-0x0-3-u
rei dopropyl)- phenoxy] - phenyl }-acryl am de (53)

[000198] Foll owi ng the general procedure for
conversigpn of carboxylic acids to arddes nentioned
abQve agd using diethyl am pgpoas..am n was converted

MeO. N . X

i 53.3[ 00B199] Anal ysi s: H de): 8 10.17
( N 7. 70—<brss- 1 H), 7.2 r I"apped d,

J=t g7 2H), 7.23 (overl| apped dye . 8Hz, 2H), 6.97

, J=8.8Hz, 2H), 6.92 (d, J=8.8Hz/ 2H), 6.54 (s,

1H), 6. , J=@.0Hz, 1H), 6.29 (d, .OHz, H 2@2,
3.32-3.3 N8 59 (s, 6H), 2.8 , 9‘£ ,
2H), 2.59 (t, J=7.06Hz, 2H), 1.03 (br, 3H), (br,

3H. MO0 6 00001 O NyNH2 II / Nl~NHéNyNH2
0 MO0 53 H NY NH2 O 62 EXAI\/PI).)E 25 Synt hesi s of
2-{4-[ 4-6( 3-acet yl am no- 3- oxopr 05’ | ) - phenoxy] - phenyl }-3
- (4-

EXAMPLE 24
Synthesis of 3-(3,5-dimethoxypheny!)-N,N-diethyl-2-{4-[4-(3-oxo0-3-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.

[000198]  Analysis: '"HNMR (DMSO-de): & 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 i J
e
OMe O OMe O
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fl uorophenyl)-N, N-di net hyl acryl am de (56) [000200] To
a sol ution of

{4-[4-(2-carbanoyl et hyl) - phenoxy] - phenyl } -aceti c acid,
54., (0.45g, 1.5mmol) in acetic anhydride (15 nmL) was
added 4- fl uor obenzal dehyde éo 17 m, 1.6 mol) and
pot assi um acetate (0. 17 ) and refl uxed

ov eSVhtﬁEEls oRQqat[wBLaebeytalwﬁnﬁo \a%‘»xdmwye)dphdnow}mer@m -(4-
m.) and extracted with ethy tate &2((50%) The
crude product ﬂh@éORS@PVWMdHV o6)

chromat ography to vyield 55. [000201] Anal yS| s 1HNI\/R
(DVMBO-d6): S 12.50 (br, 1H), 10.64 (s,

[o082007) Toza?SC(lunomaf8444+ﬁZ-cam)amqqutbyl)rphgnqmi pbﬂ)yl}-@egg acid,

58,_@ Léqg 1%06@ §%e(ii(c??7nh&g%de\8ﬁz'58mg>:§las %@égd 8- fﬁj%é%nzaldehyde

(1.9P6402]6 E@ﬁdlpawmgotbbgummtaé (or1ag euarmmbt) rand refluxed
conversi on of car

R g et 4 00 O TEILL0n
aE&Biée%Zt £ ?0519) THe- cr{.é@&%@ah v@é‘aﬁbMﬁﬁé&i 2y1é‘INM:bél @dﬁﬁ'\zﬁiﬁgraphy to
.26 (d, J=8.

YiRleBSaHz, 2H), 7 15 (d J 8. 4Hz, 2H) .05 (d, J 8 4Hz,
2H), 6.97 (d, J=8.0Hz, 2H), 694(d JSOHz 2H)
6.63 (s,1H), 2.81 (d, J=6.8Hz, 2H), 2.76 (d, J=6
[onapzoﬂz 1AnElysiSSFHINMR MSO-&3 & 82 584pPIH) 210.84 s, h1é§4 73’74

%1@1 T3 (%378 412 2R T %7 o1y 81 B §P {8 3R A2 §i°; @
JegladrzDen ox 1 (d,ReBRH2) 2m91lzam ¢, ar:aceﬂzsaﬂ),mds (s, 3H)
2-(4-{4- PZ (3,5- dlnethoxyphenyl)

di met hyl car banmoyl vi nyl ) - phenoxy} benzyl ) - mal onam de

[dg%?gz Ooqeﬁl?%nnéqg@ r?%?%gl( b%e@ure for conversion of carboxylic acids to

phen
amifes ﬁﬁr&«an%ﬁw@wwH%H@?ﬁsggv}mw&ﬁi/?w"}?aﬁérWaé cppyvgrted to
nmet hyl ester, 43 (0.40g, O0.73mmol) in DVF (6 i -)
and et hanol (10 mL), amoni um hydroxi de (20 nlL, 28%
and IN NaCH (0.36 nL, 0.36 mmpl) was added and stirred

| ght d
5] " o BB s ATt astanRe skt
ThP (dek=894HR [2H) 1 D15 (¢ B-858HA2H)5P.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).

b o

Tt

O O o O

54 55 56
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Anal ysis: ' HNVR (DMSO d6+ D20) 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, 11-11),
6.29 (t, J=2.0Hz, 1H) 6.21 (d, J2()—|z 2H), 3.53

(s, 6H), 3.13 (br 2.92 (br,
2H), 2.86 (brs, %%E(%]al ySi s HNI\/R( r
Syﬁ%@cﬁ@- 4C{ﬁ QQZB 55dlﬁhe't'héb&phdmyl)liaiuﬁeﬁylcaﬂid)noymM -phenoxy}-

( d 1@5')2@) p@lomcnddsgbaqgg (ﬁig-b[%-@ ?fméﬁfwé‘%gbq 97
H ,586( gb,‘iméﬁbyl,c%g%aiéoﬁ?i?ylf-pH&no@}%ﬁnéﬁ{—m&ﬁahhde EEH%H)

05 (br
2.95 (d, J=7.6 Hz, 2H), 2.91 (br, 3H). 0 MeO 43 COOwe

[oo@gﬂij‘zE Ei'&mcg.ltéop gyz 44442 ME? Fn&fotypnidRyn e C UUH
dirfetgcaramuyrthyptiesox ) enzy)-halofe -avichdigating iestepraspi 409,

o by s B el A BRRA R m 20

anGIQNVN?éGH 3@ 38mica. E@mrhdﬂ)?waé iadget and :smrelesvmrgm ahedm
above an e as, ani ne 6 was,

usi ng 4-am nop
tempRIANECHOEN VBR5 SYaRIREY Ana B yiide. Proggpasrisbied By siica

ge?éﬁroﬁaéé%@ﬂy@ |c’a|§75%231r(d0§§ 11 H . 7 71 (br, 2H) 7.53

Anahis: 1I-II\!KZ!R((Bi\/]S(I -ddl)t, Dpp)(pj 58: 6|7_|)20 d, J—8 ZSHZ 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: "THNMR (DMSO-dg) of §9: & §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).

(o]
MeO. Me

\©/\|/u\,;J

Me
. OMe[:;]

(0] 0
COOH
MeO N 'ﬂ,Me 58 \©\/K
Me CONH,

OMe

COOMe
MeO s M
COOMe
43 O
OMe

CONH,



(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). MO 60 H
N yNH2 O EXAMPLE 28 Synt hesi s of

N- (4-chl orophenyl)-3-(3

i met hoxyphenyl ) -2-{4- [4E§§J‘;i/”:’LE %7

Symthdsip 06 By(B o-gimetimxypherndrdH{4-{4a(3- 9k@-|3‘rldeid9m)3y|)- phenoxyl-

[000208] Follo ener al C fo

conver si on of c@?eg'éf&'wpgr%{BA@Qa&g%ngﬁ‘gé@ ment i oned

above and using 4-chloroaniline as am ne 6 was

converted to. 61. [000209 AnalfyS|s &D&/B a)
[009206] 16 F(Qyowmg)thegeggfraéa edtirlq) or ﬁo%\gar%lspgf ar otx_vllc cids to

ridif® as Amite, 6dvas converted to

"j'gg.gg(f@f'o'qecga&;%zazmsﬁn&%'ﬁégy03 (d, J=8.8Hz, 2H),
607. 00 (d, J=8.8Hz, 2H), 6.47 (d, J=2.4Hz, 2H), 6.43 (d,

J=2.4Hz, 1 H), 3. 66 (s, 6H), 2.83 (t, J=8.0Hz, 2H),

2.60 (t, J=8.0Hz, 2H). 65 MeO 61 EXAMPLE 29 Synt hesis
[000‘207] Analysis: 1HNMR (DMSO-dg): 810.17 (s, 1H), 8.24 (brs, 1H), 7.71 (br,

2!—9&@34&2&% éB?X FRneMl - N4, Ma 4%—Iz( 3], Y 320 APY 03

(dOXSEohY b@@oﬂlh @nhylinbewoeew}J Rz bH), Bcadydt arezdeHz,
63) 100 @]f Fol | owi ng t he general z_jﬁ{)hlrocedure for
2 )oﬁ\ﬁér@i o). 8% br 587 2Hc? 88 (o= dtizi€s!) ment i oned

above and using 2-am no-|-norpholin-4-yl-ethanone as
am ne, 3- (4-{4- [2 (3 ,5-d

i met hoxyphenyl ) - 1- didvet (/] ¢ar banoyl vi nyl ] - phenoxy} - phe
nyl)- progn.o | s converted to 63.

[000211] And[y 1 BNVR(DVBO-d6): 5 7.99 (t,
J=5. 6Hz, 1 ‘)7 (d, J=8.8Hz, 2H), 7.24 (d,
J=8. 8Hz, 2I—|),Oe , J=8.8Hz, 2H), 6.92 (d, J=8.8Hz,
2H), 6.56 (s, 6.34 (t, J=2.0Hz, 1 H), 6.28 (d,
J=2.0Hz, 2H), 3930 =5.6Hz, 2H) 3.56 (s, 6H),
352356(m 4H) 3 42 (Hn 4|;||% 3.05 (brs, 3H),
2.91 (brs,

60

EXAMPLE 28

Synthesis of N-(4-chlorophenyl)-3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-0x0-3-
ureidopropyl)-phenoxyl-phenyl}-acrylamide (61)

[000208] Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using 4-chioroaniline as amine, 6 was converted fo
61.

[000208]  Analysis: "HNMR (DMSO-ds): & 10.16 (s, 1H), 8.24 (brs, 1H), 7.85 (brs,
1H), 7.53 (d, J=8.8Hz, 2H), 7.44 (s, 1H), 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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J=7.6Hz, 2H), 2.46 (t, J=7.6Hz, 2H). 0 38 CH 63 0O N
Me Me O 66 EXAMPLE 30 Synthesis of

3- (3, 5-di met hoxyphenyl ) - N, N-di met hyl - 2- (4-{4-[ 3- (4- net
hyl pi per azi n-1-
yl)-3-oxopropyl ] - phenoxy} - phenyl ) -acryl am de (64)

[ 000212] Fol |l ow ng the general procedure for
conversion of carboxylic acids to am des nentioned
above and usi ng 4-net hyl pi perazi ne as evine,
3-(4-{4-[2-(3, 5- 0

di met hoxyphenyl) - {8 capha i nyl]-phenoxy}-ph
enyl ) - propi oni ¢ aci d, nverted to 64.

[ 000213] Anal ysi s: " HNN d5): 6 7.28 (d, J=2.8Hz,
2H), 7.25 (d, J=2.8Hz, .96 (d, J=8.8Hz, 2H)
6.92 (d, J=8.6Hz, 2H), 6'% 1H), 6.34 (t,

J=2.0Hz, 1 H), 6.28 (d, 2H), 6.19 (s, 6H)

3.40(dt. 2=18.0 and 4.8Hz), 394N (brs, AH, 2.90
(brs, 3H), 2.79 (t, J=8.0, 2H) L 2460 AL NI=BIHGHz, 2H),
2.20' (1, 3=5.2k, '2H), 2014 (s 3H. WO MO ~T

, N_M MWO0OOOHOI ~*"NM N
61

EXAMPLE 29
Synthesis of 3-(3,5-dimethoxyphenyl)-N,N-dimethyl-2-(4-{4-[2-(2-morpholin-4-y}-2-
oxoethylcarbamoyl)-ethyl}-phenoxy}-phenyt)-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-dg): & 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).
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0 38 64 EXAMPLE 31 Synthesis of

3-(3, 5-di net hoxyphenyl )-N, N-di net hyl -2-[4- (pyridin-2-y
| oxy) - phenyl]- acryl am de (66) [000214] A solution of
3- (3, 5-di net hoxyphenyl ) - 2- (4- hydr oxyphenyl ) -acrylic
acid, 2, (0.6 g, 2.0 nnol 2-fluoropyridine (0.19 g,

2.0 mmol) in dinmethyl a 15593@4 0 nL) was heated
s@@%ﬁéﬁ@-ggs-%gmﬁﬁ&and t gg wnﬂ&gﬁ%&@l é%@&[ﬂ@ %e@hmaér)azm-1-

m), neut r al}iZ@®PidRW-RiE mnyamnéamd@dﬁéu vvl t h

ethyl acetate (2 x 50nL). Organic |ayer was dried and

evaporated. The crude product was purified by silica
[OO@QH 2% hr oFalibaingabé geheray pedadae {00 cdrveggion of @apox@iz acids to

ridas e bip e HBoE NSt ey pTBEke B g, 2ag-ia-2-3.5-

dlﬁwgtrﬁék?phé}'ly@ T@fethylcarbamoylvinyl}-phenoxy}-phenyl)-propionic acid, 38,
nzotriazol -1-yl oxytri s- (dl met hyl am no) - phosphoni um
W?Fei%‘{elﬁ@ﬂé?)ﬁﬂsphate (BOP, 0.15 g, 0.35 nmol),

hy I i1 1 I
[odtiirI 2 hyl ARISSs: (gNggﬂg(D@% gQ; mﬁm 788 h Jébm QH) 725) C
J=2t Bz &H)f 61963d h=8tBHz @)t éﬁﬁédaﬂ&@‘lz ﬂlrb) 6éﬁds,| B, 6.34 (t,

1 xtur u [ ter 0
s Sty B2gR oS 981515 Bid, i At GehaE o0
(b8) 33, 2.96qbree8H) 2EAB () =0 R H)e 2i6dUE JwaDHZULH), |2ﬂ0 ity J= 5 2Hz,
ilica ggh chromat ography to yield 66. [000216]
Z'i}m&rlf’sﬁss. X HNMR (DVMBO-d6): 8 8.14 (m 1 H), 7.88 (m
1H, 7.33 (d, J=8.8 Hz, 2H), 7.14 (m 3H), 7.05 (d,
J=8.4Hz, 2H), 6.59 (s, 1H), 6.34 (t, J=2.04z, 1 H),
6.31 (d, J=2.0Hz, 2H), 3.58(s, 6H), 3.10 (brs, 3H),
2.92 (brs, 3 2 65 MO66 0O N M ipgMe O EXAWPLE 32
MeO ~y-Me MeO ~ /”\‘N’Me

@A) e
g
OMe Q
(o]
OH [
S N

o o}
38 64
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 dimethyl 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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Measurenent of |ncreased d ucose Uptake in 3T3-L1
Adi pocytes Treated Wth a Conpound of the Present
I nvention [000217] The effect of treatment with | on
gl ucose uptake was nmeasured in 3T3- L1 differentiated

ORI SS3 as, SOnel £, EZESLL) Ly oo
acr&lﬂ%7 cid @6&(5]' ?Jrg d. é%?rﬁbl b%oﬁ@z@p¢¥4&§tﬁée(ﬂﬁnethﬂ5#\h@)3d

ren concen rations of test conmpound  f

phatphbourshexafiDatdpbosphate (BRPs PG EE&QIB% MENQk d’i‘%@l‘h{‘@ﬂhﬂm in THF
M 305 iy bfth Er‘?étﬁx}am\é' o§§b“635 in DRENEWARPHas

cose serum e nmedium for
stirfddl forB rmLﬁtErSOmtte&b@ratﬂ'deeﬂihem@mxplgtu!e (wsas poaisechigovater (50.0

mL§ Big eRGadies WiRrAtan ara (Y 2Pk SEve B Spadtinatel by
red§@§éi gré@dret ared f@ﬁh&ﬂﬁés pirifledvmssiliezagelrobtiorhatogrspay it yield 66.

nount of q ucose uptake. G ucose uptake wa

[oomn 61l atAalysis: al‘W% dAMSGder 88t asH), I &Rdm. §€§n7 Pa

Ils r =
=0k A8 SR N SE EH A D=0 288, 88040 1) B bz
1H), M. B € &k =R I0HY, aet),s:esaq:a.t aiKE .3. IXGVPLEHB 2. 9%0su 3 ent  of

Enhanced d ucose Uptake in 3T3-L1 Adi pocytes Treated

Wth Insulin in Conbination with a Conpound of the
Present Invergion [000218] The ability of 1 to endnance

i Nsuéd ated gl e DH\AS ses
3T3- Ll' icytes essenti y~8s descri bed _

hours in DVEM pl us 10% FBS. Th‘éﬁls were then o_ng
serumstarved, incubated for 3 nutes wth \@
different concentrations of insulin, and then gl uctse
upt @ke was carried out 66r 10 m nutes at r&@fom

tenperature. \Wen conpared to treatnment with vehicle,

treatment with 1 enhanced the stinulation of glucose
uptake by insulin (see Figure 2). EXAMPLE 34

Measurenent of the d uc - g Effect in ob/ob
Mce Treated Wth a Co%gﬁﬁg’\&gé£he Present | nvention
[\/%Qgéﬂeﬂtenmﬁr&'réé?ééa@héw@uwkefﬁ st-quAdmmsemamaNnh a

In o m ce ani mal del for type 2 diabetes.
At the onset of &ompreusd of theRiesgaEiverPhal e  ob/ ob
m ce received daily oral doses of either vehicle (0.5%
CVMC) or 1 (10 ng/kg)
[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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by gavage for seven days. Bl ood gl ucose |evels were
nmeasured on day O (24 hours prior to admnistration
of the first dose), day 1 (imediately prior to the
first dose), and on days 2, 4 6 and 8 (24 hours

foll Qw mnlstr | r.i O 0se
e Lo A BB e - Brabt g MiboL e PRSLne desepoependent
incFeXzRiflgcose dﬁtéké (36% decr ease p < 0.05) and day 8
(23% decrease, p < 0.05) in the drug-treated versus
the vehicle-treated animals (see Figure 3). 69 EXAVPLE

35 Measurenent of the Ligxagjapugwesi ng Effects in ob/ob
Mce Treated Wth a Conpound of the Present |nvention

M2BaRAenToE Elnhpmad Gluepseyptakede 83 3d1 Adiao%es/@ﬁeéted With
ed b/
Feot Hehen  EOrRleh vl 2:bRHe 0o 385 TRl iyontor

Exanpl e 34 the concentrations of serumtrigl ycerl des

todif¥a) | §ce bty 28108 o B O bR eRR o 8ee Liaiepyas
as§&ddein BTEJL‘YICéiﬂ potyted Q¥Untidllg werdeserised abd)e iarEkafnpie32.

s A G oA BB BB

1) b PR BRETIR S, 100 53N Relo fBng ey m s

incUbagddefdr 39 hhnmeéiwmtncmiﬁerenf cantentratinnesmf inswliaAnddthen glucose
O‘é%% 8&8@( 1@@%’@% aggoso Eérﬂbérahfﬁ WﬂgH %Sﬁwpared to

trmémmmﬁél tréamnWﬂlbnﬁanéfétEtrﬁﬂaMuMﬁm cwf/@lu;:ose uptake
preincubated with either 1 pM dexanet hasone (Dex) or

byjipsulidses FYE M | for 1 hour at 37C in RPM - 1640
contai ning 10% FBS. After 1 hour LPS (0.1 pg/m) was
added and cells were incubated an additional 6 hours.
Cel | supernatant was t he"AMBLFet ed, al i quot ed and
T QFRuf¥iment %@th@@ﬂjc@’é‘e-@bwghﬁ Efé&dn to@/dﬂﬂﬂféémréﬁeﬂ With a
concentration of TNF-al pha by ELI SA. As shown in
Figure 5, treatnEempgund of thefPrgsemt IB¥eAtOP i nhi bi t ed
the LPS-induced production of TNF-al pha. The
inhibitory effect approached that seen with

[0002%8fet hTbergiucosEAnmeingFiant of limasgneased ineob/ob mice, an

o0 4o pbLCECp bl g ittt o
obh/ol eite atelvedibnY bralliesebof either uéhnil:let 0.5% KIME X or 1 (10 mg/kg)

b)ll_ gfx}égré%é’ seéjvelnl'dalysbgfood grlt?c%gg'ielv% 5 were meggured 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 following 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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exam ned in RAWG64.7 cells. The RAWcells were

prei ncubated with either 1 pM dexanet hasone (Dex) or
10, 30 or 100 pM1 for 1 hour at 37Cin RPM-1 640
contai ning 10% FBS. After 1 hour LPS (0.1 pg/m) was

added and cells were i n additional 6 hours.

Cel | supernatant was thgmlﬁgé}f‘}ed, al i quoted and 70
Melastrétheritiof thiGpidasiverngait fienioin dis/ell Mice TrstatechWith & Gempound

concentration of IL-1 beta b¥_| ELI SA. As shown in

Figure 6, treatment iR PIESSGINVErtiheiy inhibited the

LPS-i nduced production of IL-1 beta. The inhibition

seen with | was of the same approximate magnitude as
[0001220] s e eThenlipidhcaseetimgeafiestsorfl alExavere MeaguIasdn gp&akRice

f the | nhibigi | _ L a0
o VR bl Sy o5 BB dmpe .
thel coreehtratiodsQIR2ARY tridieesidies iang frefe fatty acids wepe determined on
LPS- dIL-6 duct i | P 8
dag By pIRTEanLIg e s Pearel T 4Tt Bipis TR SEHAT ighReries 4o%
lowirt Per0.85aid fex g tderqn e % lowe), o+ 0105) irdtheadrud-fréateld versus

for 1 hour at 37C in RPM-1640 containing 10% FBS.
thenyehigle tregtadmicedse® FiguRAhi ) was added and cells were
i ncubated an additional 6 hours. Cell supernatant was
then collected, aliquoted and frozen at -70C, and an
al i quot used to deterni FeXAMBLEGHcentration of 1L-6 by

| IoRidr GWES- = ' ion in RAW264.7
Ve mel o B P AP e TRECABnE Protubton 1 RAGE
| L- 6. TheCalinAirgated Withea Carnpauns ofteePegsenhinventinit

observed with dexanet hasone. EXAMPLE 39 Measurenent

of the Inhibition of LPS-induced NOS and COX-2

[oﬂfi@?ﬂﬂ iPC!'ﬁe iaB{Iity::éﬁ‘Vlﬂﬁat‘ﬁnIﬂbWPlSSigﬂlge@d 'ENFWpr}a_ ;ta’rodmf:ﬁn::m:ms

0] e rresen nventi on A 0] 0]
ass@pses in tDPEUSE MOWﬁﬁﬁﬁ%%%W%géﬁﬁe RA Selis were
e e L
ok at 566 m RO Spr@aina-ialh [ES o Riter | Paey £ vt was

ao%%rd"pé}wégllg Redre friedbAteRranReddifidial Bhoufy. delhsiperndtaniitas then
M -1640 containing 10% FBS. After 1 hour

LPS (.0.
cofgtied) aliquoteriandifrogan alel P C.andean Akquohtierd t&r#ete"é'"e the

L] ) I f vy ,
c<FiShiaRagb fhEaKiE pyBliSh AERok A poprds Bodiren) wnt
sigisificantiyankibitgcsthe LASHRIBced prasduction of TNBialpheo Tae inhikitery effect

bR Bt ARG R DR

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 RAW?264.7 cells. The RAW cells were preincubated with either 1 uM
dexamethasone (Dex) or 10, 30 or 100 uM 4 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
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nitrocel | ul ose menbrane, and the resulting blot was
probed with antibody to i NOS, then stripped and
reprobed with anti body to COX-2, and then stripped and
reprobed with antibody to COX-1. As shown in Figure

el T 3y by LG 8 ol B PR L bt
ELIBAdiAs shownt indagure 6} traathient withel sgmi' varitly inmibitdd thed PS-induced
duct f QOX-2 but not COX-1 i PS- st i nul at
proBiupian AR Hes FAIRSM $55R AT 1 1ol dim St d ReDIRK phete
magﬁesem ntE@WWn%B%éﬁ%sUﬁéh Conpounds of the

vention [000225] Frozen hunman el utri ated
nmonocyt es (Advanced Bi ot echnol ogi es | ncor porat ed)

were thawed and each 1- %m ggxed with -12 m of

10% FBS conpl ete nmedi um %eat -inactivated fetal

Mezasunsmesrmtraiiné imhiRiithdn daféRB-inddcedr L6 plsoduntion dal RAVY284100ells

U m penlclll pM 2-

mer capt oet Eﬁ%ﬁ Wli%eif ﬁg%}@& 8@&%%5%@&?}2%@80 rpm

for 10 mn at room tenperature using a Beckman GS-6

centrifu r.of nd .t cell ellets
1002251 r o< ey BN 0 PO e P LS RGP bR St 850
mé&%@?ed IHEMWQ@& 9¢eh8SThe RA\RP&éuslﬁéra madbwatédl With @fteert £aM

00 penicillin E?ﬁ stre nﬁﬁw%
dewpmaaomﬁaffe%zﬁpééph%%! jOQaHM T haui gk 1
coﬁtgmlrf\%%"/ ]F%én ﬂft lt‘l eGP S (PG @Mb %as%ded@d'c%‘@w\é@ e

resus A)FBSco dium and the cel
mcslbatwfm additionat é hooies. e@elhwpq@a@tgahwamr@mgwllact&draiﬂept@ﬁ and

frogen pt 73k Genas on fald TRH f deheRRRe3RE T oirtt PR BY7
EL?9A0 EBSPM'EH El"g&réTEd:jea_m'utaﬂaMth ﬁugﬂd‘m&nt@nmﬁ&ﬁ@d e LRSsinduced
cells S, ed | each wel
producygh ot [P pPEIPR PRl yar sreal hrd it ogggved it
dekametisedeat 37C for 1 - 2.5 h. Cells were pretreated
with vehicle (DVMSO or test conmpound (0.3, 1.0, 3.0,

10 or 30 NM in 20% FBS conplete nediumfor 1 h at

37C. After pretreatnment E)tAmpgglagsacchari des (LPS)
from Sal nonel | a txphl murium _ in 20% F

ABASHISIRATS Ok thpclnhBHIontRE LESYnguooh &GS ﬁaqi EBx8 Froduction in
conc

i nal ynPes Sel Rt G & e F st b
for 20 h at 37C, and then the supernatants were

8@ YA°" © ég%n@u A g f@ﬁg@ﬁ%ﬁb@ﬁh?@eﬁ%{ INOEShACOX-2

ubse ana
wadleo Emmymﬂ lfthAW@Bh 7\delibi The RAVS celts were pveBeebdated with either

1 Babalidechin Bl o 10 FOGH TPRME et e o peference
compRINEARaACHd A or Ref Cpd B) for 1 hour at 37°C in RPMI-1640 containing
10% FBS. After 1 hour LPS (0.1 yg/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 iNOS,
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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was determ ned using quantitative sandw ch enzyne

i mmunoassay for human TNF- al pha (R&D Systens). The
mean percent inhibition of TNF-al pha rel ease rel ative
to vehicle was cal cul ated for each concentration of

. N j arm it . .
oo AT SRS LB RS, ient i
selzativsylinhibitgd iprodLention iof BIOX-2 ibohnatf CORSE inddRBS-stimulated cells.

TNF- al pha rel ease by hunman nonocytes. 73 TABLE 2
Test Percent I nhibition of TNF-al pha Rel ease

Conpound0. 3 I NL. 0 pMB. 0 EXRVIPLE 40 MBO pM 4914%47%54%
3151%3Y83%86% 37- 179%38%% 5% 8% 13- 40% 0% 8% 8% 15%, ..
= nblion of LBG g e INE GlprroRelissnsiby Lhmsn, Mosesvissghith

4432% 67%91% 71205 A IH0B %r BRIP4 BRUPOSAIRBOY 13963%
5927% 699%80% * Cell viability < 70% EXAMPLE41

Stimulation of @ucose Uptake in 3T3-LI Adipocytes |
[089225] Confprozed Siuofan elutrigtascsenoayiasefdvancgdBptetsnologies

Bl hFA B My R S5 A AR 1 9
cérnpletemedidind 5096 heatZif@dtivaked fetdl poviB&3etim in RPMI 1640 medium
supplemented with 100 U/ml penicillin, 100 pg/ml streptomycin and 50 pM 2-
mercaptoethanol). Cells were centrifuged at 800 rpm for 10 min at room
temperature using a Beckman GS-6 centrifuge with GH-3.8 rotor, and the cell
pellets were resuspended in 20% FBS complete medium (20% heat-inactivated FBS
in RPM! 1640 medium supplemented with 100 U/m! penicillin, 100 pg/ml
streptomycin and 50 uM 2-mercaptoethanol) and centrifuged again at 800 rpm for
10 min at room temperature. Cell pellets were resuspended in 20% FBS complete
medium, and the cell suspensions were pooled and passed through a 70-micron cell
strainer to remove any aggregates or clumps. The cell suspension was adjusted to
2.5 x 108 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/ml LPS in a final volume of 200 pl/well. The cells were
incubated for 20 h at 37°C, and then the supematants 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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fibroblasts were differentiated to adi pocytes by
i ncubation in DMVEM containing 10% FBS, 72 pg/n
porcine insulin, 0.5 mM 3-isobutyl net hyi xant hi ne
(1BMX) and 400 ng/m dexanet hasone for 2 x 48 h at

71C Differentiate I | At ad I N I a
3BT P oUeRRar fabR e ind RpBind: &iff fgfliof iR
sigeifeanttiftsbitior ofioR $linducey TH-alphaseltate by bumanimerdcytes.

The effect of treatnent with conmpounds of the

i nvention on glucose uptake by differentiated

adi pocytes was assessed essentially according to the
nmet hod of Tafuri SR, Endocrinol ogy 137:4706-12, 1996.
Adi pocytes were incubated with vehicle (0.1 % DVSO)
or test conmpound (0.1, 1.0 or 10 pM for 48 h in DVEM
containing 10% FBS, then washed and i ncubated in

hi gh- gl ucose, serum free nmediumfor 3 h at 370C
Cells were then washed, incubated for 20 min in

gl ucose-free, serumfree nedi um containing 100 nM
insulin, then supplenmented with 2.5 pG/M 14
C-deoxygl ucose in 0.1 mM col d deoxygi ucose and further
i ncubated for 74 10 min at roomtenperature. After
washi ng, cells were Iysed with 0.5% SDS and t he

radi oactivity was neasured in a scintillation counter
to determ ne the amount of gl ucose uptake. The nean
percent stinulation of glucose uptake relative to
vehicle (set at 100% was cal cul ated for each
concentration of test conmpound fromtriplicate
determi nations. As shown in Table 3, the conpounds of
the invention caused significant stinulation of

gl ucose uptake in differentiated adi pocytes. TABLE 3
Test Percent Stinulation of A ucose Uptake ConpoundO. 1
pML. 0 Ji mlOpM 31107%419%461% 8115%432%171%
6093%420%229% 6193%4.20%229% 5193%4.07%4.36%
291069%4249420% 401269%417%426% 63107%412%4139%
64108%4.13%127% 5683%4.00%4.26%
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EXAMPLE 42 Inhibition of PDE4 and PDE3 Activity Wth a
Conpound of the Present |nvention [000227] Conpound 13
was exam ned for its ability to inhibit the activity
of PDE4 and PDE3 enzynes. PDE4 partially purified
from human U937 prononocytic cells and PDE3

partially purified fromh%/%latel ets were used.
Test conpound (1, 10 or or vehicle (0.1 %

i-ncubated with 0.2 pg enz\Ve—or—l1-p¢g
pBest enzyne and 1 E@mmnmh%mpﬁibﬁ“ﬂé =AM
Comppund ijuf 03 BNH 75 #0HM o] i $:04iM 308 eabt i 3P UM

wad9t er milnat ed by boilimy forl 2 M4¥andit hedf%sul ti ngd4%

AVB1was donverted tlo addfosi ne bv7iﬁ’(dditi on 83%10 fm/ n6%

sn3fe verjom nucl eoti ddg® and| f ur38r i ncub8f%on at 78%

30¢3for 10 m18% Unhydr diogged CAMPTO%S boun@i8%o AQ - X28%
regyn, and renai ning [3FA adenpsi ngsy,n the agpgous *

pilssc Wy qUEGLT | rar et 0y SCIUitiggfion|counting. | Theggoy,

BB ot it 2R ot ot o et b S ol rebr e
o ™t v II4:QU/ rcacc uct.,lnlé I UTT3 1 Ia‘[;ll Cc 4 890/
PDIﬁZf\LInf‘I 12 [ ad o1 Aani £ oan /0 HIll " S Y 5 + o
SN /&mm A A D T O NN N o 10 9%
solhutids PORABLE 4 Eneymobor ARl L b on ot €%
iV i‘yﬂ Ass \L1 NMLO ) R0 PDEA859%9894 0294 50:/0

2095 AYE5BBXANPL E 43" | nhi biti®3%0f 1PS- i nduced 53%
Ph&9phor yll at i23% of pa4/ 42 VAP KinB8% wilh a Gonpaiind 80%

of T Bell Wbiityert0% nventi on [ 000228] Conpound 13 was
exam ned for its ability to inhibit LPS-induced and
LPS/ | FN- gamma i nduced phosphoryl ati on of p44/42 NAP
ki nase. RAW 264.7 gamma NO(-) cells were seeded at 1
x 106/well (2 m per welgXAMPLE-ael | tissue culture

| at es one day prior to the er Jo start e
St &l iUy Ditale it ST AR BGGR i Qo of the Present
medi um 0. 5% FBS, 100 U nipvestibgi | 1in, 100 pg/m
streptomycin, 1 nmM sodium pyruvate, and then
pretreated with vehicle (0.1 % DMSO) or test conpound

[06 %tﬂr 3BirRiMn lol?r%@n{o‘%e %Th*LﬁdlﬁBCﬁé@Wé@égﬁ'&ﬂtoutsusmg the

were | ncubated I n di um

meibod of Gregrer AS, Ehal. UGBiopghem 2/6r4aAB6 Ak ADT. By, 3T3-L1

fibroblasts were differentiated to adipocytes by incubation in DMEM containing 10%
FBS, 72 pg/ml porcine insulin, 0.5 mM 3-isobutylmethyixanthine (IBMX) and 400
ng/mi 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 uM) 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 pCi/ml "C-deoxyglucose in 0.1 mM cold deoxyglucose and further incubated for
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sodi um pyruvate, containing 10 ng/m LPS or LPS (10
ng/m)/IFN-gamma (10 Um) at 37C for 15 mn. Cells
were then washed 2X with cold PBS (pH 7.4) and |ysed
in 20 MM Tris-HCl (pH 7.5), 150 MM Nad, 1 nM

Na2EDTA mvi % Triton 2.5 spdi o

10 FYP G FRSED et f%%ﬂ%&f%&?‘&%%@?}ﬁ“%%@“ﬁ@rﬁﬁ SDS and the
radieactiMy was megsuated ia Laosrmmllatloricdsﬂvltéﬁ\fslaemernime tHeoamdunt of

mn. L ﬁed cells were o{.l eci.ed d centr I( {i t hici
glucoes yEieks. et Hean gereant simulationgtapoRe hiaks fofatede vehicle
(sebRk 806%) WaS Eﬁ@ulatéﬁ fdil 'é%bﬁ @GonctMtrafid® betbst écﬂﬁpﬁun’ﬂd frord @§plicate

until use. Lysat es{ gthOf total proteins

ckakle 8o

de@amma@pnwwﬂl ig SOSMREH)ST Pifth&rwvfé‘t'en cagsgd

si ﬁlcaﬁ{‘ﬁﬁﬁtflé’tmoéﬁlf&se lfehlﬁ dﬁFe‘?@tﬂfa@é@gdiBb gshs were
ransterred to roce ose nmenbranes. ranes
were blocked with 5% non-fat dry m Kk, 10 nM Tri s- HCl
(pH 8.0), 150 mM Nad , O. IAﬁLE'l&veen(r)-ZO at room
tenperature for 1 h and then were blotted with mAb
agai nst Tegbospho- p4fetentStirulaion dfkBlucd8a/Uptak&04)
at rogenipvuper at uregHqiMml h. Thel.o ppirbr anes vy gMt hen
washed arg T ncubat edgweg h a hor sefgedi sh per oxigpge- |

inked angi-nouse seggpgary antipgehy at room 171%
tenperat gge for 1 h.gddpe signal syy@ye detectgshysi ng

ECL Westgiun bl ottingggetection reggpnts. The segyl ts
showed tw%gt 76 corrpogé}g2 13 i nhi bigfg LPS-indu

10 NM le the co d i nhi bi t e LPS/IFN-g
i nduced hosphoryl ! & of p44/;

manner at>30 pM and
44 | nhi bi j

phosphor ylati on of ¢ %10/42 MAP Ki rpzz\@@ at 30 p /f:t not
P8R

Present | nvention [000229] Corrpound 13 was exam ned
for its ability to inhibit anti-CD3/anti-CD28

sti rrul at ed | ynphocyte pr@j(AM@Lguzon Bi ndi ng of
antig or anti bodi es, trig

doimbman iobRDEA RS BDEB&C&V%WI’[EE Gnrnp%m)e 'fhés"remt dnyention

are key steps involved in nounting an imune response
(Abbas, Lichtman and Pober, Cellular and Ml ecu
[oDAZ2To! o@pmpzmnddi& Was examped mcaémlgy tw inbidiythe actwlty of PDE4

o2 PR s, OBt B Ry DSt el
anidPDES| gastialiygueified froat mgmam pl%ete meré uged aifdsinéonapbund (1, 10
wth cult L M 1640 i 10% 100
oV e 114 BbAgio) ee eteried whE 0,2 HIP R endife or 1 g
PBERRI b%ﬁhﬁpml JAMP Boftaifhd 099 3RIALjcAMPESTris buffer pH 7.5 for
centri dat 900 rpmfor 10 mn at roon&ten‘perature
20 min at 30 . The reaction was terminated by bolling 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 (ICso < 1 HM) and PDE3 (ICso = 13.6 uM)

enzyme activities.
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using a Beckman GS-6 centrifuge wwth G+ 3.8 rotor.
After centrifugation, cell pellets were resuspended
in culture nmedium and centrifuged again at 900 rpm for
10 mn at roomtenperature. Cell pellets were
resuspended in culture nediumand cells were counted.
2 x 105 lynph node cells 'O@RBL"E'J were added into a
96-well cell culture platé. r*the treatnent (n=4),

vehi (:—L-e—%Q—gr—t-esl_sgaggu.qd__pa&_addﬂd intg cells
Cel | s WEP&YMPeated wiPercent inhibition.ekknzyme Activity <o
CD3s (2 4 M / mi3p pMm
monocl onBPE#nt i bodi eB858k with cul 98fe medi um 1028
final___cBRESNt rati onR0fere 0.1 % BEPO and 10 pbsHest
conpound in a final volunme of 200 pl per well. Cells
were incubated at 37C for 67 h, and then cells on
plates were centrifuged _at 900 rpmfor 10 min at room
tenperature using a Beckre\NiELE 43Cent rifuge with

ifhibRioR of EPSLindd&d %oéﬁfho?}l‘ﬁ?drf‘éftzpiﬁhf ap! }Gﬁ?‘%b} ulrat ﬁg@pound

subsequently harvested and frozen at -80C

anal ysi s (ELI SA). Forofithe Peesant Inentiee  pl ate, 150 pl

of culture mediumwas added into each well to repl ace

the harvested supernatants and 40 pl of MIS/ PM5

[009226] on GempadntbtB wasexamimedir lits abfiityeto ifhibit hBS-induced and

' ' 7C 40, W n, .the, pl
L RARRES Aot ES ehbptordialioh of bASABATAS KN83g RAR T 7
gmailn?aeuog?fceus werebsefjeﬂteﬁi atd meﬁlw?ﬁ(z o ﬁller_ vf@én)mitu aell t}ssue culture
S wer e Se 0. CO e rotirrerati on o
ifes Phe it P o BESRAlireT Taraten the paperienoioal Mate washed
2% 3witRRPEA 1830 Whedh@f0 0.584 PBBI 900 OFm} Hehidie) 1'dcﬁﬁ%¥h1'| afteftbmycin,

mouse . nesenteric | ynph node cells stinulated
TeM sodingy Ryuyaten Henaseiosied withivehisie @s1% PMSH o tsst
cOnpStRd P& 3@9&/12%?@'7;& Eﬁ Ll rr( PARS! Jr8frédthiant, LeND Rl RkGSated in
conmpound 13 is able to bl ock an

RPMLHACTERdiEM, Y 0P BS a0 Wén| penigillin cHlfowgim] streptotmerbing 1mM
i y it i .

s By e1a etant o i P25 4 B0 AR g

ahd&"G fardhonivd Lells aveye dlen waslyed 2K iwith aold/PB8 (pEét.4) arfddysed in
t { ey i f ' 1,sqQr Al .

2T RACT Y B PP B E s B e Thves Tion,

24 %?mﬂjremahaﬁébs %Mgﬁa-ggcé??hogmigbgigﬁmawam 1

anti,- anti - S .

HB RS ST NS 5BoR IR a AT EFIS Yerenfalgcted and

céhtrifgyed £EEBO%k @fort eIl #LCL 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%) ge! electrophoresis, and the
separated proteins were transferred to nitroceliulose 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

76



i nvention [000230] Collagen-induced arthritis (ClA)
was i nduced in 45 DBA/1J mce using inmunization with
chi cken coll agen Type Il. The induction schedul e was
as follows: on Day 0, 100 pg/100 pl in Conpl ete

corgégq{‘;g%%inﬁ%’?q‘éﬂ?&%\?A o {g%z%@z%ﬁp Kidse 30
piveslR Gt 20 @RASABile the c&wo@rﬂd inh®ed I@.@Q/[F(N Qamhfa lﬁ‘dﬁked

subcut aneousl |ve at the base of t
phegphosdation ?fa?%""r?e@e? -48RsHES Nt DRRRRLA! |3§)e“ﬁ and 10 U'\?qdata

noﬁﬂ‘%\l\ﬁg‘f' ed fromE. coli serotype 0111:64; 40 pg/nl)
Intraperitoneally. When signs of arthritis appeared,

mce were assigned into four treatnent groups:

vehi cle control (0.5% c%%g‘ t4gyl cellulose (CVO));
conpound 31 (40 ny/kg suspen5| on'in CMC); conpound 31

( 1Hdbitipn &DANN-OTEDANt- CDQBIStnMﬂatadrllynmho(csdte)FthfefMIsn N¥ith a

5 ng/ kg). The an nals sed el .al by gavage,
twice daily for OfStPeE%ﬁE v&nd?r% of 250 pl

per nouse per dose The study was scored blindly to

the different treatnent wer.e wei gh and
10082281 | 1 | Gompouat 48 adeSrpEinad IS ZTibER bk MY GO/ SHECD28
stlﬁtﬁ%‘t@fﬂIyﬁ‘?ph%c%%&hf@rfatloﬁfélﬁ&hﬁ QiJf |ahﬂ§’§n Qﬁ@nﬁﬂcﬂi‘né§ th] CD3/CD28

eval uated as® erythema and [1ing of tarsal,
triggeks activation iaad mltieraﬁgapf T-&MW‘%OCYEFEE weighease key: steps irvolved in

. t- !
moliig e dm "#“’" 500 (ApBis, Uithfain it pofir TARIER dfMolpoular
Imd'mmelogﬁ,'oﬁr edﬂmﬁuV\leBreSﬁundérscComplaayl H’llgladelpglal &9%r) sMe&entenc
t th d d_hi
vrhih Bod ek sor Rl BALE /e AR oS Wikl O Al e cets
Wehg igdlated IirEPBSO(pHﬂ? 4 aridrraixed wiffegafueé friegilint (RRME184Bmedium,
sectioned | onal tudinally, paral]l el toéto\r}jdglllgones

10 EREond? HiPhAevene: ol ShSetbgvetn Piiarfethanol.

ThedeNGudpSisitsl dad cehgifuget @it 400 aputhffbr 10 nirs ﬁprbbﬁgte&m‘eﬁ‘@tme
by aveterlnarg hi st opat hol ogi st who was bllnd

usirige? Beckraainétn-0 GeBtifHg e Wil bk 3 BirAtos) ATIGF eRITSES uaa%on Cell pellets
wéF)E ‘F'@é@p@nééél fH édlﬂu?e ﬁ’\"eHi%Fn éﬁh E@ﬁnﬁ.fg{%gtag%fn at®R®i rpsh foPaY min at

as shown in ure 9. The veh group exhi bited
rogm tempetdie. | Gell @él@@rwr? resuspanded i ol e grediune and galls were
r b
ool 2 RTHERGH polls G o7 el WERERIMEL 122 e ool
platai Ford thedmzqtmeeﬂnmx hehiole {DMIO} omtesbeampoting wasyaddtsisieto

re ted t ase.in ri h
coflh bR BEre Bt WE S ool RSt ohieediBh & iy AN ant-
myedd CD28¢0 qu/mﬂ)dnbﬁt&lonbbahtﬂiwaemmmmuﬁngdmp Tiael final
mar ked, chr oni c n_of oVi um

copgerERioo WeTa Osboe PRI epe 00 D TSt Berabiat e Vae,of 200
ulipBr Wéﬂ @awswﬁém@ed A3 1587 hOhRd thekedefis vhiphit8s were

normal limts. hi gh dose of corrpound 31 there was a
centrifuged at 900 rpm for 10 min at room temperature using a Beckman GS-6
Centrifuge with GH-3.8 rotor. 150 pl 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 pi 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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reduction in incidence and severity of pannus
formation, inflammation cell infiltration and

bone/ cartil age damage. Thus a dose-dependent effect of
compound 31 mas observed on both the soft tissue and
bone and carti e, consjstent with a disease

WEISHSEY tﬂgompﬁr%/ﬁ rgfferation K rpaied ety m%\owedw able 5, 10 uM
o{&@r%%h btchséJi absu@ommm.{usrpmﬂweq;ramemohwndues

npounds accordi ng t present invention not only

meaemen@lym rpdecasiie stl@uated by mgli-dx¥/ant-CDABanorerional ee

=i, AbRiOR O P2 pliafp o EREN blchfEatidH tebigtates

ccﬂﬁg@igigg 8 dble id’ﬁlbdﬂﬁmtrhmnnolalglcw fel@\];ﬁanit gil'/llggrt rlc\eﬂiglﬁée

a cti t 0S at n o

oreBa JE R RStiAsh it SSEPRN Bielsiatal St dian csens o This
indRaRRhatdorsbUpa VIS héﬁmﬁﬁ&mmdmnatbh&aanw auiiels nedy Heh®seful for

i nvention should be useful in the treatnent of

thei teeaentof AMEUEPRIVEERIYSHdISPMERIS n r esi st ance,
hypergl ycem a, hyperlipidem a, coronary artery
di sease and peri pheral va a¢5di sease and for the
treatnment of inflammation, | n‘f ammat ory di seases,

ﬂ,éélﬁ(ﬁléﬂ)t ugl cal _ diseases; |JI UI rferativedi bfm
o C V A S€ £ ‘ > ‘ - 'e'y-
g . 3 , dlesterase and/or VAP gﬂ%g 006
) %?9 ] % is 125
£ A RCRARANBS. 1 ot iyt car HAATGEONR

I] phenyl} benzam de (67) [000232] A m xture of

2- (4- am nophenyl ) - 3- (3, 5- di net hoxyphenyl ) - N, N-

di et hyl acryl am de, 43, AfELE 452 ol ) and benzoyl
chloride.(0.26 g, 1.8 mmo In anhydrous benzene
Irfhp®vemen ofveaiiaben irdliced UGS iy MicehUsiSo laveompewrnd of the Present
evaporated and crude prod@?égﬁﬁs purified by silica

gel chromatography [00023 al ysis: 1HNWMR
(DMSO-d6): 5 10.33 (s, 1H), 7.96 (d, J=8.8Hz, 2H),

[cgooéﬁgf_g #ggwg?a@hg ilClé) %@uc%?):ia _48_@&‘@9@@ using
wﬁmBrilzé'abn Witi? chicken 2dllagel. Type (s, THeHhdu@idhBchedale vildd)as follows:
on Day ({ %8 pgﬂ@o plin 8omplg{<23 Freunl\cli Xtajuvant (CFA) intradermally; on Day
21, 100 pg/100 p! in Incomplete Freund's Adjuvant subcutaneously; on Day 31, 100

LA EA

pg/100 i 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% carboxymethyicellulose (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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0O MO | Me 0 67 EXAMPLE 47 Synt hesis of
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)
[000234] A mi xture of

PRishii wak édfinBlel ROt %@9?%% E%Bérsggmw ]théjﬁﬁ Hoke Jor

oXopr opl oni ¢ acl d, eronail
measaremgnt of. au&ula’qmg)qrug ievetshAtdemmieatidrb abﬁnalt)mmduthamzed

a%ﬁ&p‘ﬂgﬁ%%@(@g%r@go%@ 310%%%%@?@,%\( g@%r}{_rgcgs \igg i'callected in
foseiaiin. aDechidified fisduconas sectibnB@iidrfudifa dp'dé?é]fél to tﬁ@‘Bbﬁé’s and
olldvvas purifie lica ge

S Gy e S e P st B S e e

aftR@{&2s2olind s yEt&rh Wb Qétenna histopathologist who was bllnded to th
4- benzo[ 190?3 di oxgﬁa 3ry 4- [81-(2- gt hoxycar bonyl et h y?

treatmané amf pRimais in zﬁ gmups adnedesate ardirtis peier totbe s@rt of
|

d§s||g§() ;(/Et;% G;)TH(% dsl)hompﬁyl q ”l%é? Th% alggﬁzle group exhibited an increase in

sensif oveo theptirpd af the( SaFy wﬂh @dengerty24 plamalj ﬁom about Day 10.

T BT oty 8RBy T R
vatiitle contrélar THE hl"g'mdcat_te prevsntee theindiddse . in lB@vaéi'ﬁy Qb ab?ut the
M STTORT TR WEIGANG S

loli-didse erhpound @3 grolip thadafiaRed chroft iRflamhlaieR o9 8ynovium with
chr omat ogr aphy to yield 69 Anal ysi s: ' HNWVR ( O d6
PEnuSIa "Q%'Onﬁns* daspructipy of @W"(W'ﬁﬁﬂp‘é@'&jm the dewmethasone

@dgth@ jo‘%Qs Wére: Jntﬁmq%m’a?- lllrﬁhs A g%é% e dft %ﬁ@éﬁnd ég ’_%ere was a

rqﬂa@tlw chﬂgnce:armsse(\&gﬂty of:mapnu&fcsﬁla@bnsmﬂaﬁ)natlﬁn 8éll iffiliration
adg g?%?m E% jda aggz 4‘I(FBJ é?’gsa%_gpeaagput gf?ect of coméodnd 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 giucose level, triglyceride level and free fatty
acid level in diabetic conditions, but also inhibit TNF-aipha, 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 peripherai 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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68 0 69 OR 0 EXAWMPLE 48 Synthesis of 2-{4-[4-(1-d

i met hyi car banoyl - 2- pyri d

i n-3-ylvinyl)-phenoxy] - benzyl )- mal onam de (71)

[ 000236] To a sol ution of

2-{4-[4-(1-di net hyl | ;22- pyridin-3-ylvinyl)-
phenoxy] - benzyl } - nalc%g@@ﬁggi‘l&zdi met hyl ester, 70 (0.49
SyntheBisafN-J4-[2-(3, PDfmetboxgphenytrdimethyidaytshroayldayl{-gBény}-
in water, 12 m-) was taqdded a d@ii rred overni ght at

room tenperature. Reacti®5F2MY was poured in water
(30 M-) and extracted wth chloroform (5 x 25 nlL).

The organic | ayer was dried on _anhydrous nmagnesi
[009Z3Rht o ARSI SNOPAENY)-dda PABEHPVREE NN ed

o Ay, 42 LRGSR risootudh dnlor 295, 1.0l
anfoRBeD} befizehe3d8 OrmLpwis haated gtB0°C fonZ h.7Sqlgent was evaporated
anfy 584, SRR iop ity oo B efortlob SRy "5,y 7
[od?izz&%] (3 dﬁdﬁ?iﬁ!ﬂh{}%pgf@ﬁ@sﬁ §,1 gm (s, 3HR7 .96l (d,m;gak&, 2H),
776 2882, 8. 7.5707 S2im, HED. 785 B8 B cakPL6 55 (5. 1H), 6.35
J= Q23R d.81 4, 22 PR e 58 (£ GH)ha 03 \Bisi MY, 2.91 (brs, 3H).

modi fications may be rratr):fe in the invention as
descri bed above and as defined in the follow ng clains

wher ei n: 82 o
MeO SN N,Me MeO. l/\\ x ll\l'Me
Z Me Z Me
OMe I\HI OMe
NH, HNp
O
43 67

EXAMPLE 47
Synthesis of 3-{4-[4-(2-benzo[1,3]dioxol-5-yl-1-dimethyicarbamoylivinyl)-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,
0.35g (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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What is clainmed is: 1. A conmpound having a structure
selected from Formulas 1-X111: R$ (1) 113 112 R ~ N
*1 R4 YRS5// R. RlL7 - B RB R\~* RR R L, R3
R4' R6 RIO Y 11 R1I8 RI9 X NN MO (1) R7 R11 R12 |IY

*11839 RR\~RR/ R~ ) )
mmol) in DMF (2.0 mL) was stirred for 10 min at room temperature. Reaction mixture

was poured in water (20 mL). Solid separated was filtered and boiled in foluene,
cooled and filtered. Crude solid was purified by silica gel chromatography to yield 9.
Analysis: 'HNMR (DMSO-dg): § 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).

o)
COOH <,0 O A COOH
0

— U

EXAMPLE 48
Synthesis of 2-{4-[4-(1-dimethyicarbamoyl-2-pyridin-3-yivinyl)}-phenoxy}-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 chioroform (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; + CD;0D): & 8.32 (m, 2H), 7.40 (m, 1H), 7.18
(overiapped 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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RBR4A 1 RB XR1*1 R6 Rl12 X RI3 R8B R\~ RO R R/ -,
RBRA T R7 X\" T ./ RI3 RI2 RR6 NyXyZ 14 *RIO Y Y

X'"ARB R\\ RRR2r RBRRRai R~ X-cl, --1 A*
o} y o
| X Ir\lqn e | NN N.Me
~ e U
N N/ = ]' Me
N
o}
\©\/C£OMe Oy conm,
COOMe \E;\/KCONHZ
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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BRE R~~- * * ROR2 R3B R4-L' it S7 XR7 R6 *
(X111) Ro Y Y (X) wherein the stereocenters narked
with an asterisk (*) are R- or S-; the bond
represented by a dashed Iine plus a solid line is a
doubl e bond or a single bond; and wherein 84 Rl, R2,
R3, R4, R5, R6 and R7 are each independently sel ected
Whdt ibidgedisoup consisting of H, optionally
substituted Cl1-C20 linear or branched al kyl,
chl oroal kyl or fluoroal kyl; optionally substituted
i ARG Al
subgt%%mjtogga haqrcgbc{gry ) glsleiﬁlggwﬂé?mbﬁwched )Etl kyI aryl ,
| i neaRsor branched al kenyl aryl; COOR where Ris H,
Rt ol LR substituted Cl-C20 aIkyI optionally
R,SHD itted C2-C20 al kenyl or optlonally substituted
BA10~7aryl, sodium pot m cal ci um nmagnesi um
SnBrtuma—rs onefthani ne: RONRIR', wher@yRand R' are
|ndeén%#éhtly H, optional | @3 ubstltuted Cl- C20 al kyl,
opti onakl y VBbstltuted C2- C30
substitut\ﬁs OFaryl or
cyclic no

a nyl or optionally
Fryh MR’ Represents a

NpjFeri di ne,
1 doal kyl ;

Zrom
pi perazi n8 op Fonl*j?substit%ﬁed
NH2; C1-C20 al am no, bi s(al kyl amiho)
cycl oazgkyl am no or cyclic am no;

(vh
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OH, optionally substituted Cl1-C20 al koxy, optionally
substituted Cl-C20 al kanoyl; optionally substituted
Cl- C20 acyl oxy; halo; optionally substituted Cl1-C20
al kyl car boxyl am no; cyano; nitro; SO2NR''R'" where
R.. and R... are independently H Cl-C20 alkyl or

; §02R"' where R'" i §;1H Cl- OR al kyl or aryl;

re R is H Ci- AN Br aryl; and C4-C8

i m d&zol yl,
N Pyridygvipnd i ndgly Re— _ each
Q%d/anfiy sel ected from the pconS|st|ng of H;
na

optio Sklbst ituted C1-C20 |inear Org, branched

al kyl Yal Ié/ sghstituted C2- 4 neqz;r11 OR,,
branchedmyl . optd onal |y substitluted CAxCLD abyl
or heter 0&fFyhy ‘mhere Ris H, : b
substi t ut®d C1 al kyl, optionally™® ut ed

C2- C20 al kenyl Ri r opti onal l'y substitut ed Co- C10 aryl,
sodi u pot assi um cal ci um nagnesi um ammoni um or

ﬁ*,r sne; CONR R', where R and R' are
Rimnd pen ently H, al koxy, optionglly substituted Cl-C20
al ?( i onal | y®Substituted CZ8C20 al kenyl,
opt IO a\ll' Rsubstituted C3- cyetsal kyl or
cycl oMyl or optional IRyQu stijuted -C10 aryl or
het er oaky| \/%'f ,s?(\/nere NR' RR, e/s_n s cyclic noiety
mo 6

sel ected h&3 ne, pi pe
’?pwd zol e, razine, or

hydr oxypi
met hyl pi pBs azi* H2} Cl1- C20 alky am no,
bi s(al kyl am no P cycl oal kyl am no or cyclic am no; OH;
Cl- C20 al koxy; Cl-C20 &ekanoyl; Cl-C20 acyl oxy; hal o;
Cl- C20 al kyl car boxfskaqind; B5 cyano; nitro; SO2NR"' R'"
where R'' and R''rR,gre | nd pendently H Cl-C2o0 al kyl
or aryk; SO02R'" wh s H  Clxify20 al kyl or aryl;
SOBR" where R is HRTL: R al Kyl or aryl; and

ARG ‘% R10 and R11 affe each |ndependently
'/B7ng of H, optionally
branc Ed al kyl ;

gd_C1-C20 linear o
Bubstituted C2- or branched

al kenyl optional |y substit&ed*(6- C1'é ar yl or
heteroar?l COOR where R is H, op90nally substi tuted
Cl- C2Real kyI optionally substituted C2-C20 al kenyl
*onagly substituted C6-Cl10 aryl, sodium

um cal ci um magne3| um anmmoni um or

CC{}H where R and R' are
i‘?'ﬁdaa de sty H, "0 tlonaIIy substituted Cl1-C20 al kyl,
optiona substituted C2-C20 al kenyl or optionally
substityted ®- ClO aryl or

/\\‘ Ryt Raz
¥ X Z
/. ay
Ry * T
Ro 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 a single bond; and

wherein
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where NR R' represents a cyclic noiety selected from
nor phol i ne, piperidine, or piperazine; NH2; Cl-C20
al kyl am no, bi s(al kyl am no), cycl oal kyl am no or

cycl ic am n0' OH; Cl1-C20 al koxy; Ci1-C20 al kanoyl

B, R e B FRy o7 @50 ERENHENY SHGF YR oM 8 group
comgrgiﬁ.@eafdently H, Cl-C20 al kyl or aryl; SOZR' wher e
R' H, .Cl-C20 al kyl [ SO3R
H L Hcoptianalyisubsititad Cr-Gel et Pé&@m}hew Ayl Cgf@a"k\/' or
R18, RiL8rcandl; Bgloralsy ét%ﬁtutéhdcpé‘,g@lﬁiébl' ¥r BRIneRé@dikERRM

the group consisting of H optionally substituted

Cl- czopnprn@b{rsu@rstmyte&ﬁh@eb wkyneardmhrmeﬂwkylawl linear or

bst
S0t HEo AL CCERE b IES Sy Shbityren o
COOR \dﬂfy}l mpﬁonglly:mlhsbtuﬁd Qz-ﬁlj&)alkenylloedpmnaﬁg@ubmktf:tlbd Ce-C1o
opti ona subst t e
subst A SoFigEs: Eﬂ"@s‘%{w‘l %‘b‘&? d‘?ﬁ'g"eﬁ "{]ﬁﬁ it f?,mue?(qamlne,
gﬁgneaﬂ%ﬂR F&TTV(D@I(';LIRI afd Rt érﬂmﬂépmdwtly KlltdBtldR‘lallty stwatlt&ted Cs-

an are 1.n Su 1 T U

Q1. OEmri) opippab EREME x o Ak es SeSaly pubiyfited Co-
or optc.QaAH loy whehs NRIRI efhrédenfsld c?élht'mcﬂéty setwc@j fﬂEirnR

represents a cyclic noiety selected from norphg

pi per inaprpboling: pipgriginea pingEazing; pptionally| uRsHted %mcegmdoalkyi:

aI kyl %ﬁd‘?}dl ﬁ%@h?ybls@’lm%}ﬁﬁw@ f, 29€18XIkylarfiidor cyti€ Bfiino;
rmr phcﬂ)Hnoptmﬂahyuyummtpd C1fﬁqo@ﬂ@2<v,rmxtlabaﬂw$mlh#$d Cafedo
g:r pet }ﬂg”%@ﬂ%@@t%ﬁw@ £ebs é‘%@i} ﬁﬁygﬁiﬁon%ﬁéﬁmsmuted
SubSLI$+JC§phlk@tabp§Waﬂnlrm cyar, sxﬁfcetSICQNH' iRtrwhere R™ and R™

ol i i per ng, Pi azine
ot hy P gRerPHET R aCr e BRUE s SR Wheps Bigs . CrCo
conzl Sélkﬂg)é@hil ES?SR’T w;mgé RY |§Eb€ﬁ4ﬂzyhﬂ§¢l dﬁhrﬂ?ﬁndi Co€ar
or branched a i ncl.udi ng ch| or.oa
71 Uor GARYACYOBR EPISHIEEITIPTe APV LI BRIV oA ayfc and
branch@dogl;kenyl ; optional ly substituted C6-Cl0 aryl

or heteroaryl COOR where R is H, optionally
subst ituted Cl C20 al kyl, optionally substituted

REEIERY aft KEEY naBbendiily QBRteY ke i Sofisiforry!

m pot assli u I um rragneS| um anmmon
t r orhistapdionally substiwted=C-Gabntinear Rr beanghed aliyk OPtlona"y ‘substituted

e BEE e o o f AREY PR B R, Y
heteroaryl; COOR where R is H, optionally substituted C1-Co alkyl, optionally
substituted C»-Cop alkenyl or optionally substituted Cs-C1¢ aryl, sodium,
potassium, calcium, magnesium, ammonium, or tromethamine; CONR'R",
where R' and R" are independently H, alkoxy, optionally substituted C4-C20
alkyl, optionally substituted C>-C alkenyl, optionally substituted C3-C1o
cycloalkyl or cycloalkenyl or optionally substituted Cg-C1o ary! 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-Cy alkanoyl; C4-Cy acyloxy; halo; C4-C2p alkylcarboxylamino;
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optionally substituted C6-Cl0 aryl or where NR R
represents a cyclic noiety selected from norpholine,

pi peri di ne and pi perazi ne; cyano; and tetrazolyl; R15,

R16 and R17 are each independently selected fromthe

gro consi s fo il anal | ¥us - R0

i né arnc’(_’)rnTQt 0rtz:idn g’er\g' R M%Pél ﬁc IQ'J1 ’ &Eﬁ%&r e&agﬁ‘&]‘é%'% alkyl
f | uor esd; lqng"bwhe@riaT' |l§/HSOb§Ed alhyle:u‘ a0P; SZQRI"iwheae RUTis H, Cq-

branched al ke ally substituted C6-Cl0 aryl
or R%?@'%S‘acfﬁw @&%ﬁq%ﬁgfg Ris H optionally
substituted Cl1-C20 al kyl, optionally substituted

C2- C20 al kenyl tional ly substi | tuted C6-Cl0 a
Reodid by afﬁ)‘?%‘ﬂgﬁﬁ’e’&&'ﬂv sfiectes JFrse thgproup repaisting °and

t e

eGP s ied ¢ eaoe"e%a?%ga A Sl OpRGHMG Substited
su b§t2+(tzdﬂ|eelam -beadcheidkalkgriyl; mptioogityi subsstituted Ch$116 aryt ed

C6- i ' ,

sel g%?eegér%lr OC%ZSOM&F I}Jﬂs% Jp%@b&@ﬁéllbssu&n%a’ E: C%P gg)(&lﬁé%ftlonally
NH2; suﬁrﬁmﬁiéﬂ (azl-(RgoI ailmrrybpr opiloaew kgrbsimtadps-cw aryl sodium,

cycl o 0,9 c cli.c_amno al. kg "
O SRR oS NGy of toreiafyty BONR R,
al Kydhere ROabd a’nan@ind@pendentnylﬂ romnonmstnﬂited @h—@z@alkyl

Scoreptonaty bt ERakenl ob briarall SyPsstiied e Eio A or
whenhghdre NR'R" Rapréderft2 8 c@bli&\’rhoneﬁ/ séléb‘tbd f%ﬁnfo%éﬁcfﬁﬁ@' ;Mbendlne

Xis i ndependent ly seleCted fromO

NR' "or pingiaziae; M2, Qmﬁ}zot?ékYHn@mOdpiS(&BfVéamvok lmlpawlawo or

opt f%nzﬁ% sug'fr&% u‘%@? I@fys(g %ﬁcbélac@%"%b gzon%k%%?' Malo; Cr-Czo
s ubsaliyicarizakyGimiG Ocyangt bity; SOINBPRbwakteyR'S abd R ateed

C- . I arb o Y 1S YA d

o TP e biony syl B3RS B 8 516 sy o
consargll 8OgRYUfwHeRa R" b 1, €4+CRalkys osatyt @nddetrazoiylt he

group consisting of H, optionally substituted Cl1-C20

i near or branched al kyl, chloroal kyl or fl uoroal kyl,

ROP R HIRAY, IR a0 IRS) ateiésch indepetilientineslectyd fior fieh@@dup consisting
ﬁl kenyl ; optionally substituted C6-C10 aryl or
eteroaryl; optionally substituted C6-C20 aroyl or

het qq Qgﬁl@ﬁbﬁy ﬂiﬁs‘tlﬂﬂéﬂ bY-CEIHm%drtdﬂb%ch@a AP cﬁJﬂBﬁé]BIYdubstltuted

wher e

AR ST A Rlkcaylzoptianale ﬁu%wq?tr;d o et or
fromd; o g’d,qgiﬁpg\grﬂﬁfesﬁ I:QthB‘;'n Q%tgﬁgﬁ YC o alkyl, optionally

subst i near or ran
chl osubatitied ©¢-Cao alkenyl or optionally substituted Ce-Cw 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,-C5 alkenyl or optionally substituted C¢-C1p aryl or
where NR'R" represents a cyclic moiety selected from morpholine, piperidine
and piperazine ; C4-Cy alkanoyl; C4-C alkylamido; Cg-Cop aroyl or
heteroaroyl; SO,R"™ where R" is H, C4-C20 alkyl or aryl;
morpholinocarbonylmethyl; piperazinocabonylmethyl; and
piperadinocabonyimethyl;
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fluoroal kyl ; optionally substituted C2-C20 |inear or
branched al kenyl; optionally substituted C6-Cl0 aryl
or heteroaryl; optionally substituted C3-Cl0

cycl oal kyl or cycl oal kenyl; COOZ1 where Z1 is

opti@n t 1-\;:29 Kk

subs'?‘izg L‘{’hd:’@?’@foé%%%én% or oh %’ﬂogeﬁ%h@&?&éﬂ?ﬂhoaally
sstiied heterqeyolit ting atlegteddiost n‘tamlmimempém]narmdranne and N-
hﬁt?roalrgolyl optional Iy substituted C1-C20 al kanoyl ;

'where R'' is H Cl-CMalkyl or aryl; and

wherein Rb and Rc together may be joined to forma

3-6 nmenbered ring selected from aziridine, norpholine,
Roi is selegied fEama the gaupgansistingall CRIReRf, wherein Rd, R

and | ﬁfoﬁa@?glﬂ)étlﬂﬂsg ﬁl}'né/arstﬁlb%ﬁc%% f@n&gﬁfng%hwealkyl

consi's substltute
or bammdalhvlkgmt;onaﬂh Isgbstallltkq IC2e320 flinear ardiragdhed alkenyl;

t 1 .
o keSHRhalt SR Lo ranfatheleREf ) COOR SERER is
het empm:nylly suistibuded G yC15 @byt Dptlwrmlly@béﬂmtedd;‘/zcﬂ:@edlkwm or
opt.i onal

I k I .
O TR PSSP amosm
C2- Gimhluemydr tomethaimines] CONRIRS whierd RatdRCafe ladeﬂ)endently

C 1 ot SRERRALY SpfutedEoclom Syl pRHAA SubSHAed Catag akenyl or

bi s( @ﬁtiﬁ\ﬁb%ﬁ@tﬁut@& eI %F'M@reoﬂ RWCJebFes%ms@cyc%'mmety
opti onal substituted C1-C20 al

tri fﬁﬂwfgmmmf phqirnaomemqmesan%pmemw cyamg@nd tetrazolyl;
al kanoyl; optionally substituted Cl-C20 acyl oxy;

opti onal I y substituted C6-C20 aroyl or heteroaroyl;
RalRs ang Rparengachdndependenty $slectad froim theegio@i ca@risting of

| k
|an débggél%' @ig gp??é{@iteggg lm%r&r@?ﬁ&e’gﬁ@&ﬂ%ﬁ V\%qea'[lgroalkyl
R asd ﬂhorﬁaﬂ@%pmwly subsmt;eu 0 IBR3RYY braheree akenyl;
is H Cl1-

Kyl ryl o 8 th n
() oPteeY Spbetine Ye Sonu o be s VE S R Kt
ga [ Soﬁt&ﬂrfaﬂy edzétl[t@wutMng,rauwp o@@ﬁﬁalﬁltsulgtltmfefcﬂﬁ@CWk@yl or
() e cte ro onsi st n 0 ; .
o | BREANAY SRRt ocay CBRs T eSS A el gragnesium,
al ky bmnwﬂnmhoaqhwbn@thémme*@@Nm" whighe Rnahd R" are independently
substituted C2- I'i near or branched al

oot | b aPigalsusstuiasS ChallyLrppnaly SuhstideskEy e alkenyl or
t t "

opt i Bpirafly SBsitlicd! CAotarifs yHeny NFOR, REH Sy Slyclic moiety

wher eelRttedifeormarphaing, alplegidina,raruiglperaan@ N RG1-Ghncalieylamino,

consﬁg{maﬁhfo #%%Q%%gaﬁﬁ%& §2%§t It u? egpmft gﬁglkgﬁggﬂ “Cao

or baikanbgdCaiOsy acyloxy, tiaiwa CkyDzo alkykcarbmxyiaittind, cyano nitro;

opti Ly, ~sHbsti t ut.ed ,,,C20 | i near

o ke SYRNRAST Ghers B s ek indeBg ey 1 CrCakyl or ar
SO.R™ where R™ is H, C4-Cy alkyl or aryl; SO:R™ where R" is H, C4-Cyp alkyl
or aryl; and tetrazolyl;

—

X is independently selected from
O; N; §; S=0; SO;; or NR™", where R™" may be H or optionally substituted
C+-Coo alkyl, optionally substituted C,-C2p alkeny!, optionally substituted C-
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aryl or heteroaryl; optionally substituted C3-Cl10
cycl oal kyl or cycloal kenyl; COOZ1 where Z1 is
optionally substituted Cl1-C20 al kyl, optionally
substitut ed C2-C20 al kenyl or optionally substituted

A Lt e s
and CE@RbkycmHmrgl R'' is H C 1- C20 alkyl or aryl; and

wherein Ro and R, together may be joined to forma 3-6
menbered ring such as aziridine, norpholine,

Yw;ﬁeé;béﬂdeﬁﬂy %lé@téaﬂdﬁeoaeﬂortmﬁ l'i ke; and SRg, SORg or
where RO is selected fromthe group consisting

of H optionally substituted Cl1-C20 |inear or
@é@&&?ﬂ fl I kyl ;

Z%{Jt |lona T@Tw;tﬁ%gt&‘ltﬂ rﬁ@gg &grl i ngg:ogr )t;ranched

al ki, whepam tads sglecteddtam tireegrodn congstingcgf H; optionally
SR 5o RS} bl Bl Al ool BF AR ait Spbiciy
sdbetremmcwcgo laredr opbramhédi ;Ikeutds bpﬂonad!yl smﬁstiﬁli@d Bs6G1p aoyl or
gt oo e g oENT P RIS A et
COBx@Rarty landl SO waérebmamned akulgrotlaryl | near or

branched alken% optlonally substltu ed
het é\'%ﬁty‘f"hg@l"e b 88d Re@fe HWPPEP‘?@ Y selpgdgckfrom the group

cdﬁ%\'sﬂhé’ ot Reoptiiriafly biﬁﬁuteB QM@%%&r &'Wraﬁéﬁe%f AkyINEnlofalRyl or

IS optional subst ut ed - | 1 near or

ﬂtmreai&vle@pmngﬂy subgﬂtu'@da@z G0 lingBEOl br@nér@emlk@m optiosally
slsRAGTEREl, Ayl Gieterdal Gtnaly SIBHUH L% G RycibdRy of
cw:lda#cebeOﬂOZ&ﬁherng_asabthr:jailyksabsﬁtutedd':1:q_©igealk),d,rqptlonally

I N 1,.NAO0 ol |l nhe . .
sRRURR L o B oF bRfion iR Tob Sttt or o e pptionally spstituted
C&szyladrmqrpaﬁw Bp\ﬁbﬁalg dﬁbﬂﬁtﬂtétdeCHCQJ alkam®ararer SO,R™ where

ou ..

RS BB el Slv1Gr A s SG EteT o mnth e b ihe] tay By joined to form a

3Bahembelted ring $8l6HASO Frishn aifdifé) Qﬁd holined Pigeiiding and piperazine;
gl perazi nyl and thiophenyl. he conpound of O aim
dwherein the bond represented by a dashed line plus

a sopRER |Rf,%ér§m@q‘%_¢'%étﬁn% R gaasi irio%péﬂdéﬂ"!l? selcttedfrom the

confi guratl on he conpoun Caim1 wherein the
grievRdEonsistingsefitceptiopally sihstitded Crézo fineas as bsanqr@dmllfyda
cILIéro%lk?rI SRR, SRIGIN s EBMEitFES B0 0 InSdr T B4 N8 2keny!:
optionally substituted Cg-C1 aryl or heteroaryl; optionally substituted C3-C1o
cycloalkyl or cycloalkenyl; COOR where R is H, optionally substituted C,-Cp alkyl,

optionally substituted C,-C»o alkenyl or optionally substituted Cg-C1p aryl, sodium,

7

potassium, calcium, magnesium, ammonium, or tromethamine; NH,; C1-Cyg
alkylamino, bis(alkylamino); cycloalkylamino or cyclic amino; OH; optionally
substituted C4-C20 alkoxy, trifluoromethoxy; optionally substituted C4-Coq alkanoyt;
optionally substituted C+-C2 acyloxy; optionally substituted Cg-C2p aroyl or
heteroaroyl; halo; cyano; nitro; optionally substituted C+-Cog alkylcarboxylamino;
SO;NR™R"™ where R™ and R™ are independently H, C4-Czo alkyl or aryl; SO,R™
where R" is H, C1-Cyp alkyl or aryl; and SO3;R™ where R" is H, C4-Cy alkyl or aryl; or

A
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the R- or S- configuration. 4. The conmpound of Claim1l
wherein at | east one aromatic ring possesses nore
t han one adj acent substituent, and wherein the
substituents are joined to forma ring. 5. The
compound of Claim| wherein R8 and RO together are
joined to forma C4-C8 heterocyclic ring. 6. The
conpbe gtbupingGtGITH)Z mne resirasaritdydirgeror Roget may berabsent;
joined to form a C4-C8 heterocyclic ring. 7. The
conpound of Caim1l wherein Rd and Re together are
an@ééledtewrohmhm@oupsc@qsmrﬁgecsfed ring and wherein the

5 Wike Wesdtaia SeotaeLron e FnsBing 8t Hh PRialgg
substifh&d gpmgplmr ef biGhhad %u@ﬁ IR Gyl LPAUGIBAIKGT; @pBonally

consi st i

substi i ﬁ?ys%yqolmay p5 brzanpneg alkenyl Bticsatl snRsivigs) Gy Crotee] or
hé’téb@gr%p%q é‘é‘(ﬂ? Hﬁ:{yﬂ (Iéégﬁ)?%?%yl optlonally subs’n}uted

urel do-propy

G) Cpmlhangy] anpr&)%gﬂ }waelrele ¢s HcCerCodalky,ormng; andret h
S?grp}il/'?eé]y"k%eﬁé R&%n% (a?i'fe%&?r%ﬁﬁ &g%@lf%&%krﬁﬁ] t%ggtﬁgvp consisting

of2H { dptiodal(y3substittited (D?ey‘,e(ahrtﬂmplr anarhed atikyh ghiopyalkyl in dooroalkyl;
%io(r%p)? Qlygétifu%ecg 8'2-% d 'rﬁréaa}rrb?wgnc%e}élﬁkeny %l nonaﬂﬁ/ subnﬁtupe}é Ce-C1o

ayt chdteldar@tdpisralyesubstituled €3Gl (:)?d@ilqu 3r bysibalReRNPIODZ,

phenoxy propi on
wgeqeazgs thgfa‘%)gyB%{gw@p)ch{o@llfyj ((pjloaﬁlb’ aybgtituted C2-Cxo alkeny!
of @t%enpm{&e@bgswx@ dﬂﬂ%ﬂﬂl})is_u[%gflt)(ﬁgé_000§€'zgaroyl or

ureid

hatprcwwl)omlonew wb,%}ltut@ws 2p atkangyli anchSOREWhare EStieH, Cq-
?% o? 9' r%%ﬂ@%%{%‘?\ﬁ%é uf e#& i ergrr%aa/ ?‘3 joined to form a 3-6

fing beshyas azitdine ambgeroliag,cpiperidine, piperazine and the like;
(4 {4-[3-(3-Cycl ohexyl wureid
o? 3- oxopropyl ] - phenoxy} - phenyl )-3-(3, 5-
di mreSRg8PReorySP-RaowiyeredR pisiselected from the group consisting of H;

optionally substituted C4-Cyp linear or branched alkyl, chloroalkyl or fluoroaikyl;
optionally substituted C»-Co linear or branched alkenyi; optionally substituted C-Czq
acyl; optionally substituted C4-Czq alkoxycarbonyi; C2-Cop alkoxy; optionally
substituted Cs-C10 ary! or heteroaryl; and optionally substituted Cg-C1¢ aroyi or
heteroaroy!.

Group A is optionally substituted C,-Cy linear or branched alkenyl; optionally
substituted Cg-C2o 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 C4-Cyq linear or branched alky!l; optionally
substituted C>-Cyo linear or branched alkenyl; optionally substituted Ce-
Cyoaryl linear or branched alkylaryl, linear or branched alkenylaryl;

89



10. The conpound of Caim1l which is of Forrmula II.
11. The conpound of Claim 10 selected fromthe group
consi sting of [3-(4-Phenoxyphenyl)-propionyl]-urea;
and {3-[4- (4- Met hoxyphenoxy) - phenyl ] -acryl oyl } - ur ea.
:PEQnélWrﬁﬁﬁ§ﬂl@t&f héterddtyl betdttadrom Rridne! imdbr, 1 11,

e conpound of Claim12 selecte fromthe group
Congn@phgl@e@plpendme piperazine, and tetrazoly!;
2-{4-[4-(3-Acetyl urei donet hyl) - phenoxy] - phenyl }-3-(3,5
- di mret hoxy- phenyl )- acrylic acid nethyl ester, and

GroupAB [s0K 3C ACed gikoxy;i SR whereoRenawbe Hoor linear or branched

hengxy yl }-3-(3, 5-d inethoxy- phenyl)-acrylic
acigi’éﬁgmgm The conpound of Claim21 which is of
formula I'V. 15. The conpound of C aim 14 selected from
t he gr.ou sistin

GiolR R T BreSSuts @heiB ey R Balester &gy Pyridyh daoling
1- Acglrdoiyd-itriddzdivi - AbRsHoA %biﬁéﬁﬂ%b’bg@éﬂ ibpyrea. 16.

A conposition conprising he conmpoun aim1l and a
pharthigeeenvi.cal |y acceptable carrier. 17. A nmethod of
treatment of diabetes conprising the co-adm nistration
of the conmpound of Caim1l and an agent selected from
the group consisting of: insulin or an insulin

2. m et | n @of\ﬁ&f @X{‘ éfa% P\Bh@lre%e{he b%?]ﬁ {FBr,gge“ §tba%agas%ed line

a thiazo I one, rate or

agoni splus asoRPARe deh tdaub@dmmit anddis in thesh o2 coafigurationm
or other hydroxynethyl giutaryl (HM5 CoA reductase
i nhi bitor, an al pha-glucosidase inhibitor, a bile

3.aci d- brrelcoripb@sd bf ClahBC\heririthebondRegiddERted 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 Ry together are joined to form a
C4-Cs heterocyclic ring.

6. The compound of Claim 1 wherein Rqo and R+1 together are joined to form
a C4-Cg heterocyclic ring.

7. The compound of Claim 1 wherein Ry and R, 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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and nicotinic acid. 18. A nethod of treatnent of
i nflammatory or imrunl ogi cal di sease conprising the
co-adnministration of the conpound of Aaim1l1 and an
agent selected fromthe group consisting of: a

gnonst erpiedsdmpbitind- df'ﬁlélmb!ébtéddﬁdﬁﬁ tH 'uP)cons@tm

cycl ooxygenase- 2 i nhibitor, a corticosteroid er

i Munosu p%%§ﬁ'0@t%@ﬁhenylh2ﬂ4%&@mﬁd4Fﬁ'ﬁph@Pyl) phenoxy]-
ant i rh?ﬂéﬂ [l)f@t'ﬁ TNF- al pha inhibitor, 92
ot her cy o&[}'ne n%@ or w o%%'a I mmune nodul ati ng

agent, aBHq3 5- DlmaIMXyphemd)qz-{4-1@-(3-AxdsrBtLherdoq:‘ropyl) -phenoxy]-

treatnme lﬁ'ﬁl nf | am’crjat ory or imrunol ogi cal disease
conpr i s‘? EVUE 86190t admi nistering to a subject in

need of ?au;ﬁ stmlmmbdhemu Mwm-btmﬂ:ﬁ]tb@rﬁ)ﬁﬁﬁhgw?xo-
anount o the co un al m e netno (0]

cl ai m 1IORHPRe %ﬁ@hw ¥ ?@‘}Hlf%ﬁ'%ieﬂeér ed in

conbi nat i gqulu tilseﬁz@a&wcaﬁo%ln?mﬂofsrcsadasbwb@l)q;rr@\v&exy] -phenyl}-3-

consi stin NSAI D, ~ cycl ooxygenase-2 inhibito
i muno<@piimeshaxyphgmmrac 'ﬂkﬂﬁﬂﬂ}g medpyl estgsha i nhi b| tor,

t oki

oYt o e SRR FIAYH R ANE R RRS Ao
t he age;menyl%—pmmomlcasdero! d or nmethotrexate. 22. A
of adm ni 3er P oY BhefYF 8k HEGF BER ey e eiRpan-Bhenoxyl
di abet iphengitdictyliomchl; t her apeutical | y effect ive anpunt

f th of t hod of 20
wher 61 n_ t RS SSONBBIARRPLERY R AL B0 ErireCBRIFHbBNEROVH
with arpmymacﬁﬁbg@tdeéihwég@rt he group consisting of:

i nsulin, |nsuI|nm i nsulin secretagogue

PPAR- gamma™ %éo‘%lmtm)wphﬁﬂ\él) Hﬂﬁrd'ragfamlr%{‘t [%&Wﬂé?'@%rpmpyl)-
agoni stpneo@iy gﬂie‘ﬁ%—a NahRe: Asguctase inhibitor,

al pha- qu003| se'inhi'bitor., bile acid-binding resin,

apoAl , ni Adfi4-[BfHBuelohexyveide)Goexaprepyliaihenoxy}-phenyl)-3-(3,5-
dimethoxyphenyl)-acrylic acid.

10. The compound of Claim 1 which is of Formula Ii.

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 Iil.

13.  The compound of Claim 12 selected from the group consisting of
2-{4-[4-(3-Acetylureidomethyl)-phenoxyl-phenyl}-3-(3,5-dimethoxy-phenyl)-
acrylic acid methyl ester; and
2-{4-[4~(3-Acetylthioureidomethyl)-phenoxy}-phenyl}-3-(3,5-dimethoxy-
phenyl)-acryiic acid.
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24. The nethod of Claim 21 wherein the agent is
sel ected fromthe group consisting of sulfonyl urea,
t hi azol i di nedi one, fibrate, and statin. 25. The nethod
of claim 22, wherein the agent is sul fonylurea. 93 26.
14\ et hTHe ebmpold bt Claiin tihehiak id ¥f thim@h IVNF- al pha,
IL-1, 1L-6, PDE4, PDE3, p44/42 MAP kinase, iNCS or
COX-2 conprising adm nistering to a host in need of
uch i f c
18.0C Coggg Egﬁ‘beah@of BRIMRA AR ﬁg@ﬁggwl}b ncﬁﬁgéﬁgp oPhe

t he undesﬂr/’é‘@tyé'é”t[i“dﬁ mﬁth@ymimnﬁ&y) besizyurealiangt er ase

to a hoot o NEEH-Er A R R TR L TS 1

effective amount of the conmpound of Claim1. 28. A

| t hod t] erl.jpidem a co I Sin
ézrgm ni s ceolrrgpﬁgﬁ‘ g"ﬁ%'g thg °ﬂ%8”5$ Eg[ﬁ’f"ﬂr%%ﬂ #ent a
t her apphameellcatl faecdptbled®ivyt of the conpound of

Caim1l. 29. A nmethod of treating coronary heart
di sease conprising admnistering to a host in need of

uch t t
18UC cgﬁpﬁ%‘ﬁﬁ%" fleaRinBeuiherk bkl %?aégg#m‘sn&f ion of the
cancer CoNPRW W@am 1@@dcﬁrsmé selentadi fiomghe group conSIstlng of:

adm ni steri;g ,ﬁ.,q)ra?.hg&" of such treatnent a
t herapeutica fectl ve am)unt of the conpound of
Claim1l. 31a S yheedotother Disalimsddetdgegee,n t he

i nfl amrat or gical disease is selected
fromthe gr%bhggzggﬁggglgpgg of : rheumatoid arthritis,
ost eoart hri 4 fisrateaokpthesPRORs#PR& ¥poriss, psori asi s,

psoriatic ar is, asthma, acute respiratory
di stress sﬁwéEéhﬂef@rﬁggﬁ'ﬂ% obstructive pul nonary

di sease, anglb@ugﬁ,agl e sclerosis. 32. A porrpound of the

formula 94 R2 wherein the compound
3- (3, 5- Di me® ﬁ*@i&? OheHpr PYQFOMUTFE!W(QM@%(WG) 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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ur ei dopropyl ) - phenoxy] - phenyl }-acrylic acid nethyl
ester. 33. A conpound of the fornmula wherein the
compound i s 3-(3,5-Di net hoxyphenyl)-N, N-di net hyl -
4-1 4-

( 3- oxootBetisyrokiepindibito),- phenoxy] - phenyl ) - acryl ani de.

34. An antj-infla toré conposi tion conprising an
ef f ect PIOET HHRNNR MgAulgtin 888Bund sel ected fromthe

group &:Wﬁ'niiﬁdoﬂéagént 3- (3, 5- D net hoxyphenyl ) -N, N-d
I met hyl 0X0- 3- ureidopropyl)

phenoxy] phenyl} acryl am de (13);
19- { 4- [lgm@h@aafkiéﬁﬁime@t ﬁi/lnﬂa@ﬁtﬂi@?lﬂ erm@nglpptcal digease

5-di ne

S e SERGAEB e MBI R A 5L e
i nyl ] - plierapsdticalpheffadtiye ;amurmrrbnf theamnmoenuplf Céeditnet.

(37); N-{4-[2-(3, 5-D nethoxyphenyl)-1-d

i met hyl car banoyl vi nyl ] - phenyl } - 3- hydroxybenzam de

20.44) ; The method of claim 19 wherein the compound is administered in
3-(3, 5-D net hoxyphenyl ) - 2-(4- hydrox% phenyl ) - N, N-di net h
e

yl acr ypqﬁplagthm\ggh an[agepyseigeted from group conSIstlng of NSAID,

5-Di ”E&WB%E)Z }\h(H?HoPQHn%nosuppresswe agent, DMARD, TNF-
i ne- 1- car bonyl ) - vi nyl | - phenoxy} -

phenyl alppp ik |qyith@eilr¢@1tpr immune modutating agent and a narcotic
2-{4-[ 4543 Acet yl ami no- 3- oxopropyl ) - phenoxy] - phenyl } - 3

- (4-fl u%rophenyl)-N, N- di net hyl acryl ani de” (56):

2 (4-{4-[2-(3, 5-D net hoxyphenyl ) - 1- di net hyl car banoyl vi

yl nox 0 8) .. .

20 PARe Betlec S Rln B WHARERY S B9 SR PR et Aby | vi
nyl] - ph@ﬁmbé}(atebenzyl ) - mal onam de (59); 3-(3,
5- D net hoxyphenyl )-N,
N-di et hyl -2-[4- (pyridi n-2-yl oxy) - phenyl ]- acryl am de

24.66) ; N method of treatment for dlabetes compnsmg the step of administering to
N-di et hyl - 2-{4-[ 4- (3- oxo-3-ureid Ero penyl ) - phenoxy]

henyl } a@-‘BgﬁFt %Hfﬁ?-f i8g (fS‘PFhE betic gendiion a tip@rggetftg;atlge Sotive

5- Di e qunabbmﬁodh@arb}auaaqr baroy! - vinyl ] - phenyl } -
benzam de

2-{4-[4-(1- D|msthyl car banoyl - 2- pyri di n- 3-yl - vi nyl ) - phe
2810XY] - RaBZYdthod BRLIGRRSD Ahelfdit 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, HMG 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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3-{4-[4-(2-Benzo[ 1,

3] di oxol - 5-yl - 1-di net hyl car banoyl - vi nyl ) - phenoxy] - phen
yl }- propionic acid ethyl ester (69); 3-Benzo[l, 3]d

i oxol - 5-yl -2-{4-[ 4-(2-car banoyl et hyl ) - phenoxy] - phenyl }

26.N, N-Achemodyt mmbitlH &ﬁb%ﬂ&. fTNN: alpha[ SL-1 hIL-6 PDE4, DES3,
enox

rl:t/ﬂ ”26%? ﬁ’lé? kngse, @&@Pﬁﬁl@g (c()mpigrg)rwg inistering tg a host in
ant i di pt bfsuen rﬁ}ﬁﬁlhbh QQhél‘é?'ngl?Allg%ﬁ@Etn%f ARGt the compound
romthe group

amount of a conpound selec

consi s®iGlgimef: 3- (3,

5- Di met hoxyphenyl ) -2-{4-[ 4- ( 3- et hoxycar bonyl am no- 3- ox

0- propyl ) - phenoxy]-phenyl }-acrylic acid nethyl ester
27.8) ; 98 method of inhibiting the undesired action of cytokine,

4- (4- th t hyl b I
b1 orfiskied R W RER b SidhSReRiote tammiens)

2- { 4- [ ddrbisEaringa e ihiéed Bh@wwéatﬁﬁﬁﬂé{ |tr}e'r§péu°tlca® d
N- di net hyl acryl am de

I met hoxypheny
3-(3, 5% %ﬁ@‘@ﬁh@ﬁi)p)cpm!pound of Claim 1.
N-di met hyl - 2- {4-[ 4- (3- nor phol i n- 4-yl - 3- oxopr opyl ) -
henoxy] - pheny I[}Bgacryl am de (40);
29[0 3- ( 4-Aanethoq of weatinghyperlipistesnial comprisifigrasiniidistesing te arttost in

gn%/' ) [Héé(!:bé&f]suen %QWént %%WAQU’H%IW%@JMH allobRt Srhd

i no- 3- @mmmd;df)cwrremoxy] phenyl } - 3- (4-f1l uorophenyl )-N

, N dinethylacrylam de (56); 3-(3,

5- Di net hoxyphenyl ) - 2-{4-[ 4- ( 3- oxo- 3- ur ei dopropyl ) -
2&)henox19(]m¢1h@d1yf fredtingordring héabt'cﬂé‘da\éb%ﬁlﬁi)ﬁsﬁ'@@dmlnlstenng toa

et hé'E@ﬁB %1 X@U&E tfeéﬁrenb&tf'esamlmcawp?féwv? amount of the

phenoxsdmpdierydficiaiat yl am de (61); 3-(3,
5- Di met hoxyphenyl ) - N,
N-di et hyl - 2- (4-{4-[ 2- (2- nor phol i n- 4-yI -

| d
30E3>ég;at hg(é ne%ﬁ@&@b‘éét L‘%ﬁ&%ﬁ BS F?Péﬁtw@'hgﬁ%% cBfpYikRg de

i met hy?d@n(s&er{rw tp3 hast ifcbesd pf wma‘imenya jhegapeutically

d 64). 36.
2 . L o b o e ey} 2- (3. 5- i m

et hoxyphenyl)-N, N dinethylacrylamde (31). 97
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 puimonary
disease, and multiple sclerosis.

32. A compound of the formula
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wherein the compound is 3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-
ureidopropyl)-phenoxy}-phenyl}-acrylic acid methyl ester.

33. A compound of the formula

wherein the compound is 3-(3,5-Dimethoxyphenyl)-N, N-dimethyi-2-{4-[4-

(3-oxo-3-ureidopropyl)-phenoxy}-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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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}—B—
hydroxybenzamide (44); _
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-d imethylcarbamoylvinyl}-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-y|oxy)—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-dimethylcarbamoyl-vinyl]—phenyl}-benzamide
(67) ;

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

3-{4-[4~(2-Benzo[1,3]dioxol-5-yi-1 -dimethyicarbamoyl-vinyl)-phenoxy}-phenyl}-
propionic acid ethyl ester (69);

3-Benzo[1 +3]dioxol-5-y1-2-{4-[4-(2-carbamoylethyl)-phenoxy}-phenyi}-N,N-
dimethyl-acrylamide (72);
N,N-Dimethyl-.z-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-phenyl}-3-pyridin-3-y|-
acrylamide (73)

An antidiabetic composition comprising an effective amount of a compound
selected from the group consisting of:
3—(3,5-DimethoxyphenyI)-2-{4-[4-(3-ethoxycarbonylamino-3—oxo—propyl)—
phenoxy]-phenyl}-acrylic acid methyl ester (8):
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36.

(44{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-Dimethoxypheny!)-N,N-dimethyl-2-{4-[4-(3-momholin-4-yl-3-oxopropyl)-
phenoxy}-phenyl}-acrylamide (40); ,
[3-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-(piperidine-1-carbonyl)-vinyl}-phenoxy}-
phenyl)-propionyll-urea (61);
2-{4-[4-(3-Acetylamino-3-oxopropyl)-phenoxy}-phenyl}-3-(4-fluorophenyl)-N,N-
dimethylacrylamide (56);
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)- phenoxyl-phenyi}-N-
pyridin-4-ylacrylamide (60);
N-(4-Chiorophenyl)-3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-ox0-3-ureidopropyl)-
phenoxyl]-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-dimethy!-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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