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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 mellitus (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 defects; however, the

precise genetic factors involved in the mechanism remain unknown.
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TABLE 1
[0005] ~ As is shown in the above table, each of the current agents available for use

in treatment of diabetes mellitus has several disadvantages. Accordingly, there is a need

for the identification and development of new agents, particularly, water soluble agents

which can be orally administered, for use in the treatment of diabetes mellitus and other

hyperglycemic disorders.

[0006]

Moreover, while the thiazolidinedione class has gained more widespread

use in recent years as insulin sensitizers to combat "insulin resistance", a condition in

which the patient becomes less responsive to the effects of insulin, there is a need for

frequent liver testing for patients using these compounds. In fact, the known
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al., Arthritis Rheum, 38:151-60, 1995). Inhibitors of TNF-alpha, including soluble TNF
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inhibits release of thyroid stimulating hormone. Elevated levels of IL-6 are seen in several -

inflammatory diseases, and inhibition of the IL-6 cytokine subfamily has been suggested
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:S61-3, 1995), the contents of each ar e

as qyﬁd@mqgomatpwstwb@rmonesa@ndr gpwtefastors.dn aartighian GAr%is induced
durgh IR R SRY N RIDE! Bl BREL O ackd 30ERa1:34,
S or Vot her disease sses I'nce

199y BEiBED 'duaat Imﬁe}ﬁf)r U723 a09d ). %@&&omﬁthek asinbéntional non-steroid
numer ous di sease  conditions, it is [

antiigflametery fpear S AlRsL are ﬁﬁPﬁP]FCTﬂYFemb’rdbé‘gl ko th%X-l and COX-
2. ﬁﬁ% oM Bé( ﬂéctivlelm fed'a% 1niﬁé?19r9&t§}ey éylﬁ Q@ §%91ﬁﬁ§stﬁxlt Iﬁﬁl{:ﬁg]ey

Raf catalyzesca rate rmning st
haniypen ﬁyenirb'e:stme m‘noprocﬁ SI0XH1 athedy psgdust undesanide |s1t#e®tfﬁea1lstof

sasamiget Rl qetholgy GRGe e eep s el SHektehoahpias ka2 i ol cox-
1 af(e?@f; ?s)ol@ﬂ%?' treytﬁ{eapaﬂﬁaﬂaaﬁﬁﬁm% (s Rse) Recthy, EQfark 1 ysRAoR!

nstitutively expressed ln the gastric
sulfonamide (celecoxib) that selectively inhibits COX-2 has been approved by the FDA

for use in the treatment of osteoarthritis and adult rheumatoid arthritis (Luong et al., Ann
Pharmacother, 34:743-60, 2000; Penning et al., J Med Chem, 40:1347-65, 1997). Another
selective COX-2 inhibitor, rofecoxib, has been approved by the FDA for treatment of
osteoarthritis, acute pain and primary dysmenorrhea (Scott and Lamb, Drugs, 58:499-505,
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nmucosa, platelets and other cells and is involved in
t he mai nt enance of honeostasis in mamals, including

wonoisaotisag the integrity of the digestive traeCT/USkm®4/014394
COX-2 isonmer, on the other hand, is not

19902 i AL ¢ aFl éb&é%ﬁ%&%%{m %awﬁr Shacg[ etlaN LR FRYMed,

vari ous agerts oki nes ogens, hor nones
9:1 mndmm)m)h dacacds slso hmprpmetl ircohay careei-apdipsedanciugesdesions, and

ol She. Tt ar esgnse, (Ot B RO Mg
pre%l‘fﬁgtcfgfo'rec 1 1e4st and 838 dancAS RTARS BIM, PRBE Cancer Inst, 90:1609-

convént |ona non-steroid anti - |nflammtory rugs
20, (L D%y Fosimier &t ahphCelé BamhemeSupphi3id7el(2, 2000 dasfa@mxetal., Cancer

ff [ d .
Reg APY ATt o7 P Obale Carer Sk R o oy herhi e
refér ePR1664 {(&o Wé’snap?fro@@)éylhe FbAYasidjERt to usual care for

esirable side effects of astrointesti nal
patqaatsmtlo@mlllaiiaécmeus s, @ h@ndlfs@l whichylsftyuningptied generally

X-2. but not COX- 1 are preferable for treatnent of
leaé%‘r.#lcﬁm?}rcﬁn‘iﬁrseases Recently, a diaryl pyrazole

[00615‘ f onam derf@irkies 0Xhiddic btiaé by AOStHay btsn asﬁkimnhed smh both
-2 has been a@cproved by the FDA for use in
benteﬁelat ashdetimenist effstsin Apfinamatien, aﬁlﬂmmm@u@ﬁ%%?nd related

s PR BPefiof offogfihee RRAK IRARGO0n (hpligeRtis of
sk QoG8 for bl 0003
endgSpieaat (HAPRESROnab ATpA I RLCET FRERS) A3 ¥h oD

o e s B b aon P g A paq o AdiaSsclerosis

(BeBy-Rensde] etod; Gmmlmomﬂml%saﬁa@%@) bladdexrcahear Woled al, Virchows

4-34, 00), COX- 2 d. i
a0 S SRR VB 0 AR 1172, 2000,
cysﬂﬁé‘ PAITRE @Y, WRAAS SEidhic8eHeBit Anc Phabmakol B63:BS3-0r BOOTRYHIV-1

be useful for.treati ng and Ereventl nog)col or ect al

endsplalitis (&hap &tahdrNeapiarencl 1akd 89001 Naflpmmainsg powel disease

54 2P e P S8 gl s e
Re{R55:89-46 RE®0), @Rtcd Gt Pel2OR0 bt alf OstecatitritistCartlage e 6-8,

1990 RopP I PEmARLS db Bs g Rt | £35S L oSt
hyﬁe?ﬁeﬂsﬁ&? [scbdbeef Q" C?l IﬁgtDls\EElsDW, N TCSILY) 'ﬁiOO?%@HﬁM?ék&ma in

osl's, a con |'eft untreate
enctwmn ahdck (Lbeeldad €kin Evp Bharotaad] Rigisind 28:31 6{2@129)01) rtheumatoid

A B S AL, B RS, 0, R o,
Ank&h |A381P63.940-66 @Obme% Yurfl/sHRRE @ShaAAdnliffud €Sbejima et al, Am J

d| sorders. For ‘exanple, deleterious effects have been
RespipCritGardMeh 16184552299 &h esd slosrativa selit (Hlgdazgs b, Am J

h
oSS 9PENR00, B Bt AL e A i by
ref@’@ﬁ@d Sinceehd proby@ionl of 28Hc G1idd HyTHOSZR Heen idpli@tgddn e
| ateral sclerosis (Sasaki et al, Neurogsci Lett

pathogengsis gf inflagmyatorytand relgied amgymalogical diseases, it is desirable to

develop compounds that inhibit iNOS activity or expression.

[00014] Phosphodiesterases (PDEs) are responsible for the hydrolysis of

intracellular cyclic adenosine and guanosine monophosphate (cAMP and cGMP), which

converts these second messengers into their inactive forms. There are 11 major families of
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(Behr-Roussel et al, Crculation 102:1033-8, 2000),

bl adder cancer (Wblf et al, Virchows Arch 437:662-6,
waQeR)1p1@el on cancer (Watanabe et al, Bi of act oP€T/US2004/014394

12:129-33, 2000), cystitis (Alflerl et al, Naunyn

oIR8 it PObLl g

smod@0dnsclé bdllsamat ahmubougl 1nﬂa1$1&ﬂn§<ﬁy cé18i. REY aetiviay has been
Gast r oent er ol ogy 111 871-85, 19 i

3 mul ti Je SC|65$ﬂﬁi
assqcied Wit e vafle vaaety AT infamnyery 350 3@01@@1@93 fiscases, an
1nhlglaér$ ?1?{% Dt h@é&gﬁ ﬂo?édggg th@ltag@l.lltlc a%ﬁt% 98¢ Sk dlskSses as asthma,

teoporosis (Arnmour et al,
chrdncB@bfsﬁ'uMWH?pulﬁhaarylﬂlﬁéﬂ ﬂ@majkﬁ@ ﬁbthrnpm muiﬂlple sclerosis and type 2

et SHOON DA B RS PGP B 1253 B 075 P g
Glo%rg@ F'EuﬁhMéQ Che a@@% Hsagd@@@é) ’fwe% giéos%ﬁocﬁésﬁeﬁ& (PDE3) s

eunat ol rthritis (van
locdﬂlzemnmla:ﬂelmgyan(dcaafchacdandz@sqmmsn&oﬂzmle cellspBihbitors of PDE3

hi 66, 200
havi, ey ReBRsEd i RATSIEIT Oep A e aisht hpone rapiraigry JRNELS
synﬁ%fde (Sc@ﬂnhlfétra@ J'%ﬂl@é’o] Eﬁé Ther, 280812202200, @aeat(smnzu et
tis (lkeda et al, Gastroenterol 92:133

al, Amazmmertnregs; dat8§n‘t&9, 3002 a\éwa@fetahmwcmr Priesgsy b%?%-(Séd2001)
ef f Nift
card ety (B <F SRS Bioy SRS Ellire BhREHS R DRl 1142836
2009j chiddsBUTRRT filardMdkedag J iAmOotl Qgdion34di18esls é999); ¢rectile
esirable to_devel op c ounds ‘i%%é% ZQB#bIt g_ 3
dysasetion Kuthe e@l&@g@p@hlwﬁ mesphb b pad dsce
mecilft?ﬁ&m A fsb(hz“r‘ Aél&rvakhﬁ PYEAhYI63: 111724, 2000), the

race ar cy I ¢ adenosi ne” and guanosi ne
conmtmha&phﬁwmch efﬁ\ﬂcapdramﬂ\rﬁ)rem it |r©ﬂarenc© n v ert s t hese
second nXssen into their, i nactive.

[00915] maj or iyt pé) ly&ph@c%agéwm 9%%1mmune response L% patflsogens
inv gé&ﬁ’glggﬂt%éﬁ@iﬁr sipiEg pafSiay9 abvel ik tadcaddbibdtious

ype 4 phosphodi esterase (PDE4) is.found in airway
phosﬂmtlhtlmxsrmymeeekmaseamt umm ﬁ@uém cytaking @Fﬁﬁ%‘?l?n and cell

4 acti R t
o TR S TSP LS LR e e,
MAROEAase] MEKDizhe HRA*P@NFkBe Vihikd dblﬂ’e&(ﬁt pmcf-méﬁutﬂlml different aspects
t erapeutl c agents for such diseas g a
of thpwshwvey.dhe baciertal geatrserivedrojein 733 5s Boonidianinpagtivate multiple
mitpge [ ha[c'u{/ Hgﬂiéh'l&!la%e§% cﬂﬁ ﬁle%gﬁraédlﬁf‘arglgngl' ﬁggfg?egi 6r’eceptor

B nou runi aux arm Des
kin2429 ERKDednd Rk 2 a h# S-ifdhaed ﬂ‘mﬂhalphfpmdﬂcthbrbmgnan monocytes

invplgeatavein o Dtk GRS Candeq BRHea: Sl L Lo R o
19d§23% W%lgﬁa il yRhE R4Sy 6f aﬁ@ﬁ@nuﬂé&i{&a@@ BIOcRIPAAS BRK |

possi b drugs "for the treatnment of acut e
pathw&phasqiotﬁnylabfos theets@atmslycmd umﬂmr@ggmm@mynmolgglcal -fliseases such

Phar coI 2000 u
os s Q¢4 e [ BB 165 B0 470095 Frgasg 3R (R B cen
Mlé(*r Qb oﬁ@tmaﬂc o00 Freeastt efld; Z8h&3s RRORA,)43 2308 t, Q0YOPBsdHiasis
1har et hi ‘dand Nbvsesi an, Expert in Investig Drugs,
(vaft derB2@e@6et al, Infect Immun, 67:3824-9, 1999) and destruction of pancreatic islet
beta cells in Type I diabetes (Pavlovic et al, Eur Cytokine Netw 11:267-74, 2000), the

contents of each of which are incorporated herein by reference.



2002), congestive heart failure (Mvsesian, J Am Col |
Cardiol, 34:318-24, 1999), erectile dysfunction
woOKm4he1s2 al, Curr Opin Investig Drugs, 3:1489€9452004/014394
2002), and T-cell- nedi ated autoi mune di sorders
[00018] e! ekav ilebe appreclattdrfromothe fdpdig ha4vhiRGBEE havhlbeen

contents of each of which ar corporated h
extengive p@ﬁr;@fforfmmwd%amwﬁ%ﬁ) é‘;}‘g h@&ﬁ’faén ﬁShGF atpha, 1L-1

-0 i
s BEPELASS PV SBRRSCc g1 B i

mﬂaﬁﬂﬁl@@@ﬁ dizkaseq fei g ushritis) dephsiillteatainsg med forsw widiasnseved
that ultipatel

| at t oKi duct
comggapisfer sHeREgIIaEE ot PREVAE S AT hnd RiaED o gLl the
1nv%§ﬁ§wa)égﬁ&v@ ds RBgh MOBKINR_RTEs suvEKrea@ditihts as well as for

different processes utilize

the ttedtfneneott faspanps, diebetesh conontrysert dissasehinsulén registance and

coaL-derived protein LPS has been shown to activate
relajeddi ?061? 5 mtogen-activated protein kinases, including

the extracellul ar signal-regulated receptor Kkinases

ERK1 and ERK2. LPS-induced TNF-al pha production by
SUMMAR YnOR ddiE BEVENAT@Nves activation of ERKI/ERK2 (van

Bru en et .al .. Lnfec

[Ooqj-ﬁ]; al ph eilgveglq?&}s %ed: ed{to c gun fo%ﬁrgg{% lé%t%g)%}chcp‘s ’
deriRhidfdsiofdcyliged-Riourea, carbaﬁﬁtéﬁdﬂﬁhi@ﬂ&bmﬁt&r&nﬁiwﬁdﬂ farhpeoviding

treatment of inflammatory and i munol ogi cal -. di.seases
avag’m:)hof useful pharsnacyliogise! effects; Tih?rﬁseﬁmoung ¢ Baefil, fof example, in

Q000
lowmlrég ié%’o %ﬁk&g@%g&ig{ﬁ%gp&é E@Es()rcgrs ngJGh e%redtlélbreltﬁsl rgelhtus and
for Bty relhiBd2ButdarR, suﬂﬁ)m)t)besms and bgieslipiderain. Berthamotgy drese

congouggqﬁr:eglggf;[:fc{r glmgu%t?nenb scg ?r|s sass‘olgm?%;lp\gnl?m&}x } r&%ﬁs&ange such as
pol{rtﬁgﬂé gﬁéﬁ? ﬁx%dr@fne dHdfoOht ehigenhiet Wflhdin?fion 6Ad id8Eblogical

s of each of which are mcorgorat ed herein
disdayes; piréiceladg thage mdmwmaaﬂammwmgm jngg fsyoh as TNF-alpha,

i ggtg %19%1:416&%%? gﬁ?]sgsgélssqér%gee@’[iﬁﬁ yi;@g %)%%8 rase (PDE3),

p443;’42 ﬂﬁt@ﬁérﬁ&tﬁ@ﬂé’ﬂ Pruteln (MAP)ilihisb) dyichﬁ)xyéemasesx Qﬁ@D@Z) and/or
TNF-al pha, I1L-1 beta, |IL-6, COX- 2. PDE4 or Oth&s d
indagjbletnitricopidedeniiase @IPShsTnopastiguir, [herinvaRRap PYidss compounds
L 2BhQr a th Soedtitdil tabl
replesHiT he gh%ntélég‘k’%gr F(ﬁéwlé;s Pﬁ%gr %\E}%gb ec})trl'?poun ds o Iyaccep e
saltefHydedtes/@ splvatesahéragf: or i nhi biting such di seases. A
principal object of the invention is to provide
conmpo ds which are effective for such treatnents as
Be the treatnent of, for exanple, diabetes,
%ﬁ

*heart disease, in I|n resi stance and
i sor ders SUMVARY E | NVENTI ON [ 00017]
iRan i <di rect edﬂ?_ ounds, fllpr exanpl e,

t
eRf

het er oc I ic derivatives ofg /‘ urea, thiourea,
car barrake 7th| ocar bamat e cpn‘p /ﬁds for provi di ng
_ A 2 N Z
/PN
Rs T

R1oOY Rg O Y



a variety of useful pharmacol ogical effects. The
conpounds are useful, for exanple, in I|owering bl ood
wghomaserskevel s i n hypergl ycem ¢ di sorders, sSueOTAS2004/014394
di abetes nellitus, and for treating related
di sorBgrs, such as obesity and hyperli pi dem a.
R t het noge, these conpounds are useful for treatnent
{ sorders associated with insulin resi stance, such

Rzﬁa/'po ystic ovary syndronmeRs for the treatnent
B R/ aqr glon andily nmunol ogi,&al || di seases,
partl y those nedi ated by - i nf I ammat(pyy

cytokln s (spgh as TNF-al pha, "e}-1 bﬁ%a and IL-6),

type 4 % Od' R%t &y SeR&PDEAf) Riz Riz Rys

phosphodi gst ras p44/42 enNacthat d

protein (N @xygenaﬁbS Xﬁ?) [Fos
hthase (i ). R, pa

i nduci bl e™fi trigg rt@cufar
the invention prOV|des conpounds represented by the
following Formulas I|-XII1I Res well as the

phar ceutlcally ac & _Mwalts, hydrates or
R Reher eof : gl R[*R2Ti R RB R4 RS (1) R2 ~~
Rat) L ? R12 / N R5 RsMW0 OYR3 O Y

/ 1017542VPCTIU
TRRS () R 1(]
R12 RIF'R15 N N * NyN~~* R

Rg94 R8 RRs RZ R3 R ~
R7 R3 R13 R12 R15 X | R4
~R7R1 16 R5 R17 16

LA

R10 Y R18 R19
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RP RERRYO 9 RR-1~\ RR2 (M) 1 (V) RBRAi R5 R3
R4 ~R5 yx J R7T X~ R7 RI1 R12 Y/ [/ * . ' * XNN,R20
wW&8B0d4/10175%s Rio Y R15 RI9 RS R8 R RO Rl Rs RrPerUSED4/014394
HET * 2 (MIIl1) R3RAR(VII) RBRA\ R55R7 XR7 12
XRILRI1IRI2ZI 1 R1* )Rk, -*Xz *,,, RI3RR R R6
RIO Y Ro Yy R5'R9F§2[F<QI(IX) R8 R3 R4 YIN5S R Rs
*s X Z

Ré * R‘12
R1o
(X1
Ri1 Raz
E X Z
Ry » T
Rg 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 line may be a double bond or a single bond,
and when the bond is a double bond it may be in the E or Z configuration, and when the
bond is a single bond the resulting stereocenters may have the R- or S- configuration; and
[00019] Ry, Rz, R3, Ry, Rs, Rsband R are each independently selected from the
group consisting of
H; optionally substituted C;-Cy linear or branched alkyl including chloroalkyl
or fluoroalkyl; optionally substituted C»-Cy linear or branched alkenyl;
optionally substituted Ce-Cyg aryl, linear or branched alkylaryl, linear or
branched alkenylaryl; COOR where R is H, optionally substituted C;-Cyg alkyl,
optionally substituted C,-C, alkenyl or optionally substituted Cg-Cy aryl,
sodium, potassium or other pharmaceutically acceptable counter-ion such as
calcium, magnesium, ammonium, tromethamine and the like; CONR'R", where
R' and R" are independently H, optionally substituted C;-Cy alkyl, optionally
substituted C,-Cy alkenyl or optionally substituted C¢-Cj aryl or where NR'R"
_represents a cyclic moiety such as morpholine, piperidine, piperazine and the
like; optionally substituted C,-Cs amidoalkyl; NHa; C;-Cyp alkylamino,
bis(alkylamino), cycloalkylamino or cyclic amino; OH; optionally substituted

C,-Cyo alkoxy including trifluoromethoxy and the like; optionally substituted

11



Rs R1I0 ~I Y X 10 WD 2004/ 101752 PCT/ US2004/ 014394 R8
RI\\ RO R Ra RBR(XIl) R R 4'Y RS R- (XI) RT R
wW&20R40tR> 1 R6 R12 B 10 R3 Rr\\ RO Ra R / ¢&IiUS2004/814394

R4 RS 7 Wiiz RIO Y Y [00018] wherein the

steregcenters mark .t reh S 8 .he: B nor

S o e BhalE P Bullvto a8 CEGA it TG, Sftidhaty

sol i dsibistietedey;-08 atkylutuxgldnoind; omne mirog @NRIYRI" whenoR™

when the bond is a double bond it may be i "tge or

conf : andt B issmindgpradaptbintly GeCordkd qrary; §@ﬁg R B‘i?ﬁﬁ {Sﬂi Ci-
resul gi CEN RN " -

cont | GiarT SEEBEIRTORMBR A ¥E & oo Ry s and G G

R7 ar kete@acicléswieheanttantdlyl, aridazdlel pfmalyl, pyedyly imslefyl and the

gfn Elr lzltffJe %g@ (\)Aglp%q \?VB%II&? aliﬁli‘%al %an:tlj&érx}tgg I%os%é§sqalzd9 ellcleplte s%rbstituents,
fluor " ' | . it ut :

51 5 O SRSl e 49 it o

| i neaethplendtiexyc predp.aink thelikd, indlidieglactones nddlacthed;

00803 Y R s A RRRL L B sabhecor
or opty gp@darly stbskibab ed,Bndat Br Biadéhed a9 dtonally substituted

potassium or ot her pharnaceutically acceptable
count €p-Grehinesn ohblasched@ﬂkﬁnmh\omg@%%@ub?ﬁm@%%rﬁ 10§yl or

TSR PR Wb S T S Toponaty

al kyl sutRpiuitedn@]-Cy, alldnlybbi éptiondllCaubStital ®eCyd argl; sodium,

opt! ogc?tlalssll/unsl lflnt') g%hieltr gltlair?la%}ig&l?y z?crcgétaglre c\gﬁr?tgreiioﬁ%uc I as calcium,
magnesium, ammonium, tromethamine and the like; CONR'R", where R' and
R" are independently H, alkoxy, optionally substituted C;-Ca alkyl, optionally
substituted C,-Cyo alkenyl, optionally substituted C3-Cjo cycloalkyl or
cycloalkenyl or optionally substituted C¢-Cyp aryl or heteroaryl, preferably 2-,
3- or 4-pyridyl; or where NR'R" represents a cyclic moiety such as morpholine,
piperidine, hydroxypiperidine, imidazole, piperazine, methylpiperazine and the -
like; NH,; C;-Cyp alkylamino, bis(alkylamino), cycloalkylamino or cyclic
amino; OH; C;-Cag alkoxy; C1-Cao alkanoyl; Cy-Cag acyloxy; halo; Cy1-Cao
alkylcarboxylamino; cyano; nitro; SO,NR"R™ where R"™ and R"" are
independently H, C;-Cy alkyl or aryl; SO,R" where R™ is H, C;-Cyg alkyl or
aryl; SO;R™ where R" is H, C;-Cyo alkyl or aryl; and tetrazolyl; and wherein |
Rs and Ry together may be joined to form a C4-Cg heterocyclic ring, including
lactone or lactam; ‘

[00021] R0 and Ry are each independently selected from the group consisting of

H; optionally substituted C;-Cyp linear or branched alkyl; optionally substituted
C,-Cyp linear or branched alkenyl; optionally substituted C¢-Cyp aryl or
heteroaryl; COOR where R is H, optionally substituted C;-Cyp alkyl, optionally
substituted Cy-Cy alkenyl or optionally substituted Cs-Cyp aryl, sodium,
potassium or other pharmaceutically acceptable counter-ion such as calcium,

magnesium, ammonium, tromethamine and the like; CONR'R", where R' and

12



represents a cyclic noiety such as norpholine,

pi peridine, piperazine and the |ike; optionally
weubsioiseted Cl - C6 ami doal kyl ; NH2; Cl-C20 al kpCamiSzmg4/014394

bi s(al kyl ami no), cycl oal kyl am no or cyclic am no; OH

opti oral | y: ' s : I 1NGtionall

CF1 1| RSP i ophag SRR ClL 08 ity Oponaly

11 WOsabdudtdd €763, AEhyUS2ofbnall# 38kstit@id C2Catdyhooyhere NRR"
optionally substj.tuted Cl-C20 acyloxy:. hal.o; . .

opt | oREFSFItsA ylis Bigiay Sich. S8 PrRhalyics RIPEBSIPE mipsiazine and the
cyano;jikRi §Hg: ¢, yidRir minoRRYclBatkyRRE li

[ ndepélrlf gbﬁ%@ycla%%%y%mgmﬁaﬁ{mlp 3(;?; 9CS02R'Y erl]%?recyc °

R'' | smiho;CIH; C200alloxty; Gr-Cas slkanestaR:Coomerloay Fialo;i i -Cao

H C1- | kyl ar aryl: and £4-C8,..heterogycl es.such

as teta%' W%)%/iqnﬁp%ﬁ%ql%n?tr%ﬁﬁ@ erg‘gly ,anﬁ?ﬁd Oﬁ%‘)%ﬂ

and t Rgdepkhdedily M1 ¢, WG ARy oSN SO KbHaR "ag PINESGs, alkyl or

ri ngs possess adjacent substituents, these

subst iatylehOR hapetsR | sith&a-€n alloll pr aryhiang teitazalydsand wherein
t hyl dj t hwl di Jike,: ]
el dnhay Btiapier B HGRE R Yol A LB BRidciBlg HAE, ncluding

each indepesdenihy sel ected fromthe group consisting
of H, optionally substituted C1-C20 |jnear or branched
[00022y| ; oBt2 BiraRiisy Req angiRap gtecspch ddeponsiently selectpd from the group
d al kenyl; optionally substituted C6-Cl0 aryl
Conggsaﬁggferoaryl ; COOR where Ris H, optionally
subst iH;wpeidnally ObEtitaiel ¥ -Co fineamalbranchediblkyl; bptiemhlly substituted

2% LT 21 SRR SRR TR 30, 0 o

acceptRpl-& PR wWheR R ¥cthtRfalbdstBied ORANRAkHUMDptionall
anm)nih%%r tr?orret ham ne andébt heaﬂl%lake;S C(g\lRmFi{" ﬂpﬁhgr ep 1F({”)n Y

‘and  Rubstitated fd€he aldtemil loy optionsllysxbstiteted Corfab pxyl, sodium,

substituted Cl-C20 al kyl, opt.i gnal | ti. .
e B by B Rl U o i,
cycl 0ghdghesiam, aGyonfmh, kemydthahine phd Giediley CONRR!'f wherd R' and
C6- C10 aryl or heteroaryl, pref er,ale 2- 3-.or

4- pyr iRf\are inslepipssnty NRDIP@W@E?S selsitited §1-Cpe pikyl gBtieRJlY

such iche hper.i.di i qer Ldj R".
SPGB Uy DU 1 O e e
NH2; GEpre2dhtsd &ydiamoiety sbétsdsahbsphaling pjperidine, piperazine and the

cycl oal kyl am no. or cycljc .am ng; -, CLl- C20 .al koxy; .. "
S codhie Koy aney .  yBREon Gr-bm oV RIeronttyls SOR
al kyl yil:am go; v 2t By h&hvi [.e

I A e o s T

aryl ; Beg®ihosshendmehyl;iand gipeGidigrabatyethyl: aryl ;

OO o 7S i 2 B iy g gt
sut{sﬁhma&oégﬁmrﬁg?ﬁm%m?wﬂw%j Sipétidige, pipurhiné, agd N-methyl

_lactone or 1actam
piperidine;

[00024] Ry is selected from the group consisting of
H; optionally substituted C;-Cyp linear or branched alkyl including chloroalkyl
and fluoroalkyl; optionally substituted C,-Cyo linear or branched alkenyl;
optionally substituted Ce-Cjq aryl or heteroaryl; COOR where R is H,
optionally substituted C;-Cyg alkyl, optionally substituted C2-Czo alkenyl or
optionally substituted C¢-C)9 aryl, sodium, potassium or other pharmaceutically .

acceptable counter-ion such as calcium, magnesium, ammonium, tromethamine
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[00021] R10 and R11 are each independently sel ected
fromthe group consisting of H, optionally

weubsiioisted CL- C20 |inear or branched al kyl; PCT/US2004/014394
optionally substituted C2-C20 Iinear or branched

al kenyid the fike;WONRR'S ubsid R 'uing R"@e iﬁﬂepemdyml;oﬂ optionally
heterloar%/ COOR where R i s H, Otleglg(? iltuted
C1- C28rbatifad Ciofproialiak aponalpnsbst g3 RisRjionally

or opfiRatddc Sﬁg%%to?tvﬂgrquR(ﬂ‘QeP{/ e¥dnts §9§ylférﬁlowty such as

pot asSium or o har maceut i cal accept ab
count glorphoting piferaidnes alperazine anduelynikles; amnoaambtﬁtmmlyl

tronmet ham ne and the like; CONR R', re. R nd 12 WO. ..
[000259 4/ 1o1&521@@1?1@sz@f@@ﬁéwéemngﬁyﬂyaﬁi’”%ﬁiofé%ﬁﬁ%ﬁw cppsisting
of Optionally substituted C1-C20 al kyl, optionally

substituted C2-C20 al kenyl or opti onal |y substituted
C6- C1H; aptjdnatly sustitiseduR R0 lineap pebranchedalieyd dndleding cltoyoalkyl

h
P S RSB B ST O B
cycl og bﬂfdﬂaﬁ?‘sﬁ&nﬁfte&%%b |FaryP&R Hé@aroglyﬂ C@E)m&é RAX ¥,
Cl- C20 al kanoyl | oxy; h

al ky| optidnelly Febstitnied @y@n@aﬁéﬂb pptwnagmmtmmed Cw%o glkenyl or

R .. and R en

aryl : y Swzl chb gle(garﬁp %@%E&)taﬁurﬁ%? oﬁleﬂéh?.rﬂ{aceutlcally
SOBR' acdébﬁbl% cB'untet-ﬁ)nFiucE&s Eﬂ&uﬁi kr)dgneniurﬂl athmoﬁrmh tromethamme
tetrazol erein. R10 and R1ll tog ethﬁpga

j oi neénd eﬂ’&?ﬂ@@N&R@"h@& RrapeyRe| are pdepepdeptiy 8?%@“3“3’

| acto m IS ﬁ%;;,

are eg@%m g peg al{( g%n ﬁ\?guc}) ?&ﬁ Bﬁgzogr ouﬁ)FlprIo ally
consi stibstituteaf CHC py otrnﬂhdr«y NR B 'steptasergsia Cfelit2anoietynswmh as

1 noa R e B RS Bty B ighemine

C6- Cl@m@any}haxﬁfno fk&gtcf%m%\fﬁmo SRR 1Wh&tigo; F@)HSCQ-@QJ) SIRaty: 3c1-czo
substituted (5t|onally substituted

C2- C2@lkah¢oér§d Cmaca]wwoh@lo: -Sutmleylearbestylaping] oyameynitro;

Zggleggggﬁ\lgggguwb%rp ] eﬁl%t cp 1n% Cg%glgrm_x ﬁab nh-xlﬁ%alkﬁl or aryl;
anmoniseIR" WHRFER haniiNe, @@alkﬁe)ﬂarﬁ?SOﬁ@\lWha‘e, R'WisH.EC RC

and R' are independently H, optionally substituted
C1- celkyl esaryl; é@&%ﬁ%‘l’b’ substituted C2-C20 al kenyl

g2t 8 sl S SRo il ot g 1T
pi per I N16S,;, SpOp80azer MR &hdviteheeR ™ kg be (Hler(;gﬁloahlbaad),stituted Ci-
%é%%&ltyﬂsgﬁl&%@y %@%ﬁl&ﬁ@ pz-ﬁzo %li(@tpy t%t%%&l‘f}’ lsﬁbs? O%e%l él-Czo
mor phgln ¥dH§EﬁRéH c1 ch RG1AF1 02 6pheIy BRibSMtlted C-Cao
and plper |nocabony
alkoxycarbonyl; ,
[00027] Y is independently O, S or NH;
[00028] Z is OR, where R, is 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,-Cao linear or branched
alkenyl; optionally substituted Cg-Cjg aryl or heteroaryl; optionally substituted
C¢-Cap aroyl or heteroaroyl; optionally substituted C;-Czo alkanoyl; and SO,R™
where R" is H, C;1-Cyp alkyl or aryl;

or
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[ 000231 R12 and R13 nmay be absent, or R12 and R13
together may be an optionally substituted
waeb@riocyel i c ring, preferably norpholine, pipecTaiSzmd/014394
pi perazine, and N-nethyl piperidine; [000241 R14 is
sel ected fromthe group consisting of H, optionally
substituted Cl-C20l i ear br.anche | k udi ng
[0082310r 0al %34 RaIﬁdth:ra ﬁ%y?‘e lﬁg‘?ﬂeﬁﬁ(ﬂ%ﬂ}'fy L“ﬁ[?gltflff?rﬂtﬂéetﬁmup
O l'inear or branched al kenyl; optionally
cméﬁhﬁg guted C6- C10 aryl or heteroaryl; COOR where Ris

H,  opff;ioptiahdlly sibitgtiet! @ etho GheaC20 branklyed allsplt mohlding)chloroalkyl

substi t ted en r ti.o y bstit

S0 o sieal e e iR SPBRR L E R L e
phar mageyiy. 6 idbnhlly sﬁﬁs‘iﬁlﬁE@@L-@l&ﬁVﬂéﬁ[e‘tér@ﬂrﬁlt%’thoﬁﬁlly substituted
cal ci um esi um ammoni um tronmet ham ne

2004/ 145 zmcmkylszwalpalmmmo&id vilisee Fi iscoptioonlly substituted

\gﬂg;f |C$UCE H%fi( @% %ﬂ)ﬁ@‘,‘ﬁﬁeﬁ gla@n 2p F&kegﬂb roorf)@oPXl y substituted Cg-

C2- @@léhﬁﬁmgnoﬁmmmm@ulcg-cg dhsl bt h@t%a@a@;ﬁmﬁw
or where represents aesl(écllc noi ety _such

nor ph@ub&ﬁléuteqbpp)&'zo @Ilkmoy A SR ghesp B tikdL G 1@20 alkyl or aryl;

cyano;__an a
Y TG K gk OEAR) e oA Bttt e
of H so¢ amdme,snm@hmltm pipefidinEAabérasae and tHerlideshed

al kyl including chloroal kyl and fl uoroal kyl;
optPonal |y substituted C2-C20 linear or branched

[00ﬂé(¥]enyl Z 19@%&2@5&1er eﬁ% b R?Qre@gcme?éﬂdenﬁif selécted from the

eroaryl H, ~ optional substituted
groGfl cGiXistmilof| , optional |y substltuted C2- C20 al kenyl or

optionally sybstitut C I di '

o ot Rerorpni Retih R o sped st o iy L i roatis
as Calo&: dGoallae ﬁﬁ&tﬂéfﬁkea@@”fﬁﬂhﬂﬂuﬂsﬁ% 00, Bneaa ebiaRehed
like; CONR R',” where R and R' are. independently

H
opt i orsdienyl; osummll.wsub@uut@rlcmo anyk 91 heter@@rsémuoylally substituted

substi u

C6- Cl(sf”t U‘IES?ICYC P al%lg?%})é@ﬂgﬁnﬂécr ese clzs %r Qétﬁd&aﬂg? Ebstiuted
such ay- Cﬂla[l@m,Qiptlﬁﬁall}pstbeﬂiﬂufﬁdl’(ez CPp Ianehylzmmtmmdlly blﬁ)stltuted Cs-
i ke; NH2; Cl1-C20 al kyl am no, bls(alkl

cycl ozﬂkav&rﬁoﬁmm&aﬁ@m@rmﬁﬁa Brgiec ety 6ol counter-ion
Cl- )(/zlzgarl‘g ‘%T%m hmgén&gﬂn AN Shfm, H@J’n@thaﬂn% the like; NHy; C;-

al k cyano, nitro; wher e
R'' arh akylammo i bis{elkgladdne); yyd%balmlaxﬁmb @i dwhc emnar, WH;

aher e aRoniy gibsiiedy-Cal Grefiinf TilipfomsloRy gpg e tike
optionally substituted C;-Cy alkanoyl; optionally substituted C;-Cap acyloxy,
optionally substituted C¢-Cyg aroyl or heteroaroyl; halo; cyano; nitro; optionaily
substituted C;-Cyg alkylcarboxylamino; SO,NR"R"" where R™ and R™ are
independently H, C;-Cx alkyl or aryl; SO,R" where R" is H, C;-Cy alkyl or
aryl; and SO3R™ where R" is H, C;-Cy alkyl or aryl; and wherein Rq 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.
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[00026] X is independently selected fromthe group
consisting of O0; N, S; S=O SO2; or NR'"', where R'"'
woayodhe1t2or optional ly substituted Cl- C20 al Rgi/US2004/014394
optional 'y substituted C2-C20 al kenyl, optionally
stit - ' -]
[00@‘115’ C20 a yd%}%l/-wg%rg Rd'g%:%@(l)?% yblgggés%%étu g;é ggé%gr@égg '
al kox¥e apthanyly subBOaarT,-C,j kndandepencredtallyl (nclgling ciNeroalkyl

00028] .Z is. ORa e Ra.i | d.f 1
L A T R e
or br Qlﬂ?x&g{jo@inoééﬂtl% gﬁifléjiti*ahgécf@s-gm Y0 He¥droarQF, optionally substituted

| E
f1 uoroa , optionally subs?i’t ut ed
C2- C20 {0 peray] @rhetrraarople dpticiakgsybstitetpd Cortab kikanoyl; and SOR™
substi tuted, C6- Cl0 aryl .or heteroaryl; optionally
substg‘”ﬁ“ﬁ‘tejg %%2 zoéxlﬁ'}f)rﬁrry?’het eroaroyl; optionally
sugtituted C1-C20 al kanoyl; and SO2R'' where R'' is
H, Cl1-C20 al kyl or aryl; or 14 WD 2004/ 101752

[00032]/ US20Q4y WRAROwherf 86 6rR. 2rei idoympentlyislesterdirom the group
R, . e independently selected fromthe group

Conﬁlétr‘fgggi ng of H optionally substituted Cl-C20 |inear

or br m@Eﬁ&aﬂlyPsubstitﬁt@&_i aglimglisddr oF bainkldd alkyl including chloroalkyl
fluoroal kyl and the |ike; optional I,a/1 substituted
C2- C20r flugreakkybandihe Hkeiecptiont kevwpstituing; G ol lingar or branched

substi d - A het e . i .
b2t Ry L PO il it
\Nhte_r e (Zrﬁlb Syﬂéﬁlltc}_d{iﬁ |Cb’%’105élzih%ﬂ2j COPQFJ Wllféie Z2B oplikyally substituted
optional |y substitute - N [y ..

Sogb SC;_ iGatfeze 8l _op@qx@tl]é(r ]as,tmétﬁg @'rézg E@(egﬁ%gt%ﬁ@?ag@ substituted Ce-

- .l | { H t s
200 ol S A SO A8 bttt
al kyl sobstiargd Ci-€hdalisheyliand RO dviree R Geth &n-Gmglkykor aryl;

j oi ned f or 3- d ri 1 dines
nglr Bﬁ&f‘ﬁ& %@Flpr rng F‘%}Qﬁ@'sgg%?rg@?g i)%e ﬂ(gn%dz t@%{ﬂﬁ@%@% iéd;’eh%ﬂreﬂe% ring
[ 0003QhcHas irRaReRipHIRepiBeridiRe, fpetaiihe aidtheaiks;

i ndependent|y selected fromthe group consisting of,
H, @ptionally substituted Cl1-C20 |inear or branched

yl ingl.udin | | | .
oL | pRlE ST B TR 08, BRI o ipineof
al kenyH;;optiphalraibbtytuied (€5t Ch linext oEbrdBitBedaliry] including chloroalkyl

het eroaryl ; optional |y substjtuted -C cl oal kyl

or oy oF Saraetil End By PuSir e Cibap e SF brbehed

subst i it &M optionally substituted C;-Cyg acyl; optionally substituted C1-Cao
alkoxycarbonyl; C2-Cyp alkoxy; optfonally substituted Cs-C)g aryl or heteroaryl;

and optionally substituted C¢-C;¢ aroyl or heteroaroyl.
[00034] Group A is optionally substituted C,-Cyo linear or branched alkenyl;
optionally substituted Ce-Cyo aryl, linear or branched alkylaryl, linear or branched
alkenylaryl; optionally substituted heteroaryls like pyridine, indole, morpholine,
piperidine, piperazine, tetrazolyl and the like; CORy, where Ry, is optionally
substituted C;-Cy linear or branched alkyl; optionally substituted C,-Cyp linear or
branched alkenyl; optionally substituted Cs-Ca aryl, linear or branched alkylaryl,
linéar or branched alkenylaryl; optionally substituted heteroaryls like pyridine,

indole, morpholine, piperidine, piperazine, tetrazolyl and the like;
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Cl-C20 al kyl, optionally substituted C2-C20 al kenyl or
optionally substituted C6- Cl0 aryl, sodium potassium

wonom@tioers2 phar maceuti cal |y accept abl e count er - POT/USS098/014394
as cal cium nmagnesi um amoni um tronetham ne and the

ke N : a ) .‘ . _ .
[OOOkétl oall E%?LH)% ﬁso%?cb-)'/cgg’%lg&%%g &;RI' %-]l;éyelﬁ(g lrrJl?ﬂwoBr%a Iy lincar
or brabdlRdiqd,uCRAIKgL- C20 al koxy including trifluoronmethoxy
and the like; aoptionally sybstjtug, 1- C20 al kanoyl ;
1000368 | onarguis s eritea Fimads VILGH ST SOttt Ty
c1rcl§11{éﬁlge";sérg% ?Iﬂgt%c%% r?fﬁx‘sqmﬁcﬂljst gﬁi%’?ﬁé@ﬁ tet@b91, cyano
imidabdlyl, aRnpimnyl, pipenidiny SERIRIZIRYL thivpbewylRr thediie. R ar e
[OOOfQQ]dePEnEquP@llc}é@g’@ug sl@)ycgg%q%lkélf V%’tin%[%ii. &%%5%% zsre%ﬁs
link%cgtgg'{l%ugﬁ'rgggaxg!ekéﬂch% cSYorhry RREy Wh&sehid fetipHeehl Fascular

er may be joined to forma 3-6 nenbered rjng
disessecindadscafor treatingsyr inhibitipgdnflavemaiperper indpmamatqsy siseases ne
and the |ljke; and the. resultin tere ve
suchydnetiigeioss gty nkpen 8 R SREREE I i
by, fof BX£388Lc Q@R hdakib eFBychRs BbE-atpha, 1115, Wb,

2004/ 101752 PCI/ US2004/ 014394 [00031] Qis ORa where
INORanilor £66¢t ddiefcomprenls age dlap usdusos PSS preygnting

optional | y. St i A ' | kyl
othef Rispa¥ir msiaf Rk, S0 Alubl EPRC Yachbapanef, 81k
[00038] i onalAnotiss bsdelt oftthelinv2niiDislaimethod of tréntmgchigwtes and
al kenyl ; optionally substituted C6- C%%).aryl or. f
related diseses gomPEYng Satanoladpumisienpe i 2 syiess gullring frgp 2
) 7 : i i 1 PN
diab Bt SLABHAY CondRithl MiGaplhuriy bt Anfolntth Eurtianian of
ForthGROB2KIM iAsidRinBdy, whengeRpreprdvides a methadrmfdiseiagnt | y
. .selected fromthe grou cQnsi sti f.  H; t
infggBER g BN eR AR egies oL Poa R taRH b AR RO
PDEA PHEBLAYE2 MAP kidabosipdkObXanBy brinistétrig 0P subfeat iny
substifuted C2-C20 linear or_ branched alkenyl
needepf sush aiehment s effeative mosniCHr epmpovse aprarding3e fprmulas

thopal |y substitufe - . .
B R e
amduht §26hedrkydre coRpb@idalabsordingss Forthwlds GZXT2 Gogethee mith 2or

optionally substituted C6- Cl0 aryl; opti.onall .
phamassuiieally o Persidiogicall v iqcepiabls st ar SHCIPIGHE Sg\ﬂlﬁgﬁfﬂ
carfP R B HRE, o poen o SRR AR heretiohe o 1

protidgkt her may be joined to forma 3-6 nenbered ring

BRIEF DESCRIPTION OF THE DRAWINGS

[00039] FIG. 1 shows a graph of the dose-dependent increase in glucose uptake in
3T3-L1 adipocytes treated with varying concentrations of a compound according to the
invention.

[00040] FIG. 2 shows a graph of the enhancement of glucose uptake in 3T3-L1

adipocytes treated with a compound according to the invention in addition to varying

concentrations of insulin.
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such as aziridine, norpholine, piperidine, piperazine

and the like; or [00033] Qis SRg, SORg or SC2Rg
woheraoRg2i s sel ected fromthe group consi sti ngCofus2dds/014394

optionally substituted Cl1-C20linear or branched al kyl

oo nel udi ag-chlor f . .
000437} ety SeRaR Stbo Rl SRR AMoBRELLAR 1bichein ob/ob mice
trea@ll keithyd ?cirﬁmﬁm gﬁai_olrd/ing gb?;tfiim%lédnf:&_ C20 acyl; I o
opt i ona subst it ut - al_ koxycarbonyl ; .C2-
oo et Pt AL, CL 20l aear POt B ER o
free Qﬁ{)ﬁﬁc(?@fe)ﬂel;s, re?ﬂéQF&H%J i8I dym e R hiel Witich {PnSokihdakc@itting to the
or . 1 00034] Iy

d
et eroaroy Group Ais optiona
invemtibst i tuted C2- C20 linear or branched al kenyl ;

1008 e 1% § S 2 BieBiop b tiap ot hy SapdteeSvE-ARERT)
procﬁiéﬁéx% h% Hbed REHe62a 411§ tkatk@ wakNatiRe coricefi®attons of a compound

mor phol i ne,  piperidine, piperazine, tetrazolyl and
accdriimglto ke, inGORnwhere Rh is optionally substituted

N A T ree—
in nRRké RAW D64, B b tichtet 8altHParGAQ cahydnirationdarda @impuuad abedding to

al kylaryl, linear or branched al kenylaryl; optionally
the giybaitdnt ut ed heteroaryls |ike pyridine, indole,

phol ihg, ~pi i di ' azi t: i .
oo, 16,7 SBSY A B RS ERE AT ST actlonin
mofse RIOWB64.9 Xty tréaledGRh ahiying/conSERRtionhef ecdnpommgd doeording to

or |linear or branched Cl-C20 al kyl. [00036] G oup Het
the ;yepiQt ed in Fornula VIl as "HET" enclosed by a
[00§d) cl e) Hepg %ﬁ&ﬂé ShRod S WRENIbE denBastiihingfihé Fhibition of LPS-.
pyridyl, indolyl,”tetrazolyl, imdazolyl, norphonyl,
indymiep @NO8iang ICOPi2prodwitioy lin monsoRBASYRA4. Deellstireatadigith varying

£ﬁ00037 These con&ound{g ar ethusefu . Iflor treating

congeiigHPREOIARPTIROHET A¢hoLdne L e IRYEAEE Y o i nsul i n

[0004£7 St a6, 9SHEWs A§rapR 0P RRidVanalin@iay sdr&aneetimrdiemonstrating
peri pheral vascul ar disease, and also for treating or

impronentsint piepllagdn indweediasihrivis it miqeaiFing WrYng coResaggtions pfp
as infla r .J1ides and col | agen vascul ar

composg %%Csc’%?oc%eg&émég%sed by, for exanple, cytokines
or inducible enzynes such as TNF-al pha, IL-1, IL-6,

i NOS_and/ or COX-2. The Cﬁ\ﬁﬁﬁﬂé are al so _useful for
DETAED REYRIBLAGEHRY AHE BY hEN 1 iPVeases nedi ated by
[oo%sgo Ki nepye ihbmopqgg&%d O LdisSiely Mgt ha EG%bglfmc[sQQ@é’rﬁied

t her aspect o e I nvention I'S a r[et 0 .
heréin@sd usefjl ih thioeteesnenh df disedsas, éul paitiselasdisbetennd ethendisenses

. .Step.of .adnmjinistering to a subject suffering.from
ik b SR PP L T TS A P Sty Thsbuler
dis&kd, 86l h146 G Re HeatRfenfoCid it bAhflammation 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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Formulas | - XI1. Additionally, the invention
provides a nethod of treating inflanmmation or
wonblanmazory di seases or di seases nedi at ed byPCT/US2004/014394
cytoki nes, i NOS, PDE4, PDE3, p44/42 MAP ki nase and/ or
[00G59]" 2 by}@%ﬂ‘ M FE ) hp&)rﬁﬁnétlcﬁp B:%e%% a kthaighte8diodr b?h!&lhed chain
at men ectlve amount "of a conpound accord
alkyl (:adlf@ﬂ tortaiRing] préfbtably 00 tchibon afsimas, nmx@pltefqrably 1-10 carbon atoms,

and FRRLETSSOT e GHORO RSSO AL e e e g
proﬂaffl1 1538r{)]!(>)}gt199ﬁ5rh eobityl, rlse@-bm%’l‘ %ﬁ%@}ﬂ'tpe‘ﬁﬂm i¥op¥ntyl, neopentyl, iso-

ysiologi ca accépt abl e “co- agerit s, exci pi ent s,
mnykﬁmaybmshhehk@arrlers and the like, for use in the

oodgaF 2 "o P e B b B
chai® HHARRHH r£J1€a1 @mﬁ% dBPBNERRS ddubls Rase, prafegibw osedouble bonds

uptake in 3T3-L1 adi pocytes treated Wit h varying
and cuore preferablyoms dotible b@@i‘ﬂ?@d sentainirg piefesptln2 ﬂ@ecafbon atoms, more

L

alkenfPRREIsMhédSetBIYD, Qﬂdipi:n@!l; Qameihgipropmenyh a-bunmg)ﬂ],tlscmhutenyl and
addition to varying  concentrations of |ns

inclpdrogroups GaEaimos mytple stes1of 3pgaturaton 24¢h 35| I —%u%ﬂlsa% X@l 4-

. | owering of blood glucose Ievels in ob/ob
mn%$%§$w? %%?@ﬁ with a conmpound according to the

[00032]ent | OAIkG:000A]e d1 iESombinatio, mamlaaadigalaﬁhhe obel ReO "

I f
kST SRS TSt 8 ST e el I

prex‘fiﬁﬁ%g H%&%@ @ RGa &( £ atdnf) 8k aﬂ&QQﬂéﬂlcd'H fachhle
a graph of the i'mhibition o S—lnduced

metlibiEy, athohg, n-prapdyy, tisapronaxymo by xRABR Suioxy ctctiiiteyse rkhutoxy
an V\%tﬂ varyi ng concentrations of a conpound according
dithe ¥k% i hvention. [00044] FIG 6 shows a graph of the

[00038]i bi ti 'Qﬂk@iych%n}dﬂddl@@oﬂ ih-cbmidéiatiop) mekns tai radical of the type "R-
nmouse RAW2G64 cells treated with vary

O ehah -G 5 SR ieb VgAY defipgd and "C(O)-"isa
carﬁonﬁll\ﬁz d%c%p Fxle} %‘%%églﬂkg%ﬁ‘ dpn?Eg%ﬁB flﬁgl?né?lfloﬁﬁﬁrbonyl and

ion o uction in nouse
etthAM&@ényl cells treat ed with varying concentrati ons of

conmpound accor din the inve 046
10085 s oo bs coPovM SRR 10t & NSO
indé¥ah8idy 1Bré¥enHiear 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.

[00056] "Halo" or "halogen", alone or in combination, means chloro, bromo, fluoro
or iodo radicals.

[00057] "Aryl", alone or in combination, means an aromatic carbocyclic radical
containing about 6 to about 10 carbon atoms, which is optionally substituted with one or
more substituents selected from alkyl, alkoxy, halogen, hydroxy, amino, azido, nitro,

cjrano, haloalkyl, carboxy, alkoxycarbonyl, cycloalkyl, alkanoylamino, amido, amidino,

19



i nduced i NOS and COX-2 production in nouse RAWG4. 7
cells treated with varying concentrations of a
woanpaurmd2according to the invention. [00047] PCGUS004/014394
- shows a graph of nedian clinical scores over tine
alkoséf Syl M ih O N -al KM RHEE Bty Rini6) | di @R Bmired ie@gbalkyl,
arthritis 1n mcé usin varylgﬁtconcentratlons of a

alkytanmipoalkyl, dietkytadiineplkyd, Niadkylpmides NoN-dighstamiday

DES PTI.ON. OF THE .| l ' i '
arel GO PR r YO RA T h SRS o olo pE R AR
Exefpla8y RryRfRlidafghetudé phdnl ottoBAS 4rafethosdyplainy b as@art-butoxy)phenyl,
parti cul ar di abetes and ot her disease

linked to

3-methyld-methaxyphenyhdefluergphenyl %@Mﬁah@yz&-@rrypm@ia%e

. i ph I - di : f B
R o
amihdheAYIBatino-BlinseRgl plienys Uik dasethyifd-amirepbenyl, 4-hydroxyphenyl,

arthritides and coll ag[ n v s&ﬂhﬁ% dli ?_eases_ ;mb&hlir-e hithyl
3-methykdydsexyphsnyl, d5(ripe 9’%@*@ ayly 2-anined ipapathyl, 2-naphthyl,

) N .\ . La®.g;

g DR TR o5 R DR nd
like[ 00049] As utilized herein, the follow ng terns,

[0008RY 6t he ACSIOR BT ARG o R IR 5o 3HEED oy ino bbup,
respgg%iﬁ%gﬁ&é&% 4398yl &W@OE%K&'K carfbed@ir@deni, linear or branched

I'nation, neans a straight-chain or branched-chain
alkyaJ deyliinearatibeaichedatkenyli ng preferably 1-20 carbon atons,

e prefierably, 1-10 carbon :
w“@if erab I‘@()%@réydé’apbegﬂs i rm%pa@ggﬁ n)pcf%?‘eﬂg ky+anrl%16dt|l }E:dzf\?%en’
linebﬂ'k?r't}dféﬁﬁzlhﬂ@bllkyl, or tﬁﬁdlfsy lor bfmlc]}ti)ﬂdm}flényl,lascppaml iqusly, defiredt y| | .
i sobutyl, sec-butyl, tert-butyl, pentyl, i.sgpent
[000f9 pent yIhe refseenca g optiqaghy subsdtuisde 1 ﬁw&eﬁmﬁ&mﬁydlé compounds
BhAFHL a | B b P RubstRRASwHich does not negativel
‘hr"é@?%“ﬁg%% d Icsﬁlglglgrggsr ﬁ%erngg% e@lugﬁg#ﬁ%b;dy ocar bgn r0 g%?% a?legal ey
affebeth agkdtyeofahe comnpowtidsibTepibalrsubstitpiaef ischidesy far exampls lesver
bonds . and nore_preferab one, doubl e. bond, and S
(Cilonatkyh ,hﬁl@gﬁ} @fcg,aggl'ugrc? cblgrq.and ramo; Bitro; awg}oé lower alkylamino;
o aficyl CarbBLNaR, By REBy, 16Wét A3kdxy, sulfyn@mide, cyano, or the
caﬂ%&ik&%%ﬁ%yaQ)% carﬁ%n a?%ngsyEkenplargl al kenyl
liker adi cal s i ncl ude et henyl, . propenyl, 2-nethyl propenyl,

- hut eny| ,.,i sobut eny! nd i Ky t ai:ni S
ool YA iR S e 5o RS LBt
witRBer 4eenfUbEEtiRRYto eHBH atthetapdukie redpORSa jthe' ddskred viisease,

al one or in conmbination, neans a radical of the type.
ﬁl v%? with such

syntyfom O condigre r Baespreifianhaserauiar byRfective ARgrnGpl v
factgis:%ﬁgeﬁ defr;}(lngw cwﬁﬁioé%ﬁ%tx&'ﬁec@ ﬁﬁ'}ﬁl@fﬁgaladoh@fﬂ%h d¥flhe patient, the

efine 'S an ‘oxygen atom )
typ&E¥Efimalay obhrmxybeingliresibd, thaxdiraden of the treatment, and the specific

formulations employed and the form of the compound or compounds used.

[00062] Throughout the specification various numbers are used in reference to
chemical structures or chemical names. The use of such numbers herein shall represent
the referenced compound itself.

[00063] The invention is directed to compounds, for example, heterocyclic
derivatives of acyl urea, thiourea, carbamate and thiocarbamate compounds, that provide a
variety of useful pharmacological effects. The compounds are useful, for example, in

Jowering blood glucose levels in hyperglycemic disorders, such as diabetes mellitus, and -
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nmet hoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
I So- but oxy, sec-butoxy, tert-butoxy and the |ike.
wpQeRAE8]752 Al koxycar bonyl ", al one or i n conbi NnaPCOMIS2004/014394
nmeans a radical of the type "R -O-C(O--" wherein
for"d%afi%elaté&d@&d@}skafé}i ab 69és?t§|ané§yﬁérﬁ}51d%ﬁé BFu%EM&Q these
O--"1s a carbon radi cal
corapdumdy exerusefny forgreatment oh dg qmlersmssm% mtbomﬂhnansistance such as

POl SRR Mo R OB e o R S

mﬂnhﬁﬁaglcﬂrdlﬁa%@,cﬁﬁﬂaﬁbﬂy fhos@ﬁleﬂiafb@afaf O}ﬁb -ibflan@hegy cytokmes (such
previ ously defined 'Al kanoyl

as ENBr?éPh?{ Hrli b@t@rﬁyﬁdhtd)oﬁype ﬁ@hﬂ@hadxea@raéa (PIRE4), m)et%/ pe

ph%slpéVI o%?grla @Qﬁﬁi 4/42 agmoée%(a%gvﬁeg%l'ot&ﬁg A%L(? lﬁﬁase

cydl fy@ahaseﬁxemmay &ncﬂbﬂﬁﬁdﬁlﬂ)le mixeic oaide sJyﬁﬁhSH:K@N@S@t ]ﬂ particular,

tri uoroacetyl hydr oxyacet yl I onyl buty
theyigyeaitipn disgloges m%ﬂ@??g aferaylas [7 ﬁ éhe Ph%llné@euﬂcally

bi nat i on, means chI oro,
ac%?tabﬁ%gﬁ?%gdratéé)?g?lg gslfﬂél'aébgal S. [00057] "Aryl", al one
or inRgonbination, neans an aromatic carbocyclic
gont ai ni ng about 6 to about 10 carbon atoms,
*optionally substituted with one or nore
ts selected fromka I , al koxy, hal ogen,

20, @Bzido, nitRyes yano ﬂal kyl,
car box I koxycar bonyl , cyci/eal kyl aI kanoyl am no,
am do mdi g, 19 WO 2004/ To 752 RQT/ US2004/ 014394
al koxyc animp, RN— al kyl a alRgy! am no,

anlpoalfky! al ky oa.l Kyl n

di al kyl amFg{ al IN %/I am do ? | a yl\pfm do,
-ar al koxycaffbon @mmo YaI kyl t hi o aI Rl sol finyl,

al kyl'sul fonyl, oxo and the like. Exenplary aryI

[ 85 i ncl ude phenyl, o-tolyl, 4-nmethoxyphenyl,
Bboxy) phenyl, 3-net hyl - 4- met hoxyphenyl ,

R or ﬁhenyl, 2- chor ophenyl, 3 nltrophenyl, 3-

' |, 3-acetam dophenyl ‘

-aﬁnn - 35 Ry nonet HW)phenlez'@ t hyl -

am nophgnyl, 2-ani no-3-net hyl ph : (IV)

4, 6-di - am nophenyl 4- hyty oxy, nyl ,
3-net hyl - § ro&phimzyl Ridh- (2 rret?ﬁ hen‘&tlz) ﬂﬂmn)ﬂw
2-am no- | -

h
1- met hyl - &ani n 2~L[I/a§ﬂ/a£":]l16 2. 3- legm no I-Hﬁph\o’ﬁé{\
4, 8- di met hoxy Rmapht h?l and the |ike. R@00568] ©
"Acyl oxy" or "Acyl anmi no" g§OUP nNeans an oxygen or
am noRgroup, respectjvely *b ded to an acyl group
erg R can be i near or branched

* Ry (V)
V)
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al kyl, or linear or branched al kenyl. [00059]
"Al kyl am do" neans the group RN(H) CO- where R can be
waypdnagens2z | inear or branched al kyl, or | i neaPCo0MUS2004/014394
branched al kenyl, as previously defined. [00060] The
refergpce to "optlonally substituggd" in the
' ' of the conpoungs Ar olbghgait this
€ is intended tgQ | ‘ )y substituent

he activit

es not negativel y? ) Vi f the
S.RTyp|caWDsubst|t W eTR - dﬁs forVil anpl e,
1 @B) al kyl ; hal ogé&n such fuoro, chloro

and bro . hk tro am no; | ower al kyl am ng;

carboxyX To kyI car boxyl at’® J X, l@uer

al koxy, f nar He 1éyano or the [QObG 1"2A

therapeu / jve amount” i s &f O UNY, 6ne
in conffd naﬁ MAth ot her agents, %ufﬁ ci e t.zg

eI|C|t a thera éhth response to the desi redf di sease,
synpt m1or condition. The specific therapeutically

EP ganmount will vary with such factors as the
szﬁfilcu iar condition being treated, the physica
it of the (patient, the pe of mammal or
%mlma+ bdipg treated, the o i gh Ry the treatnent, .
and th pecific fornulaﬁ&ﬂhs enployed and the form
of the onpoapd or conpound$/ssed 0062X) Thr oughout
the spe ti ORyvak;,0us NnisrRy$ arkrysed in

referencelto chfm cal structuresSNpr chenical nanes.
The use o%é UGl nu éﬁﬁ herein sha}l represent the
referenced conpapnd itysel f. [00063]>Ahe invention is
directed to conpounds, er exanpl e, heterocyclic
derivatives of acyl urea 8thlourea car bamate and
t hi ocarbamate co 9 provide a variety of
usef ul pharnacold@rgﬂl effcts. The compounds are
useful, for exanpl e ring kkipod gl ucose | evels
fgu%cen1c dISO ets, usbieh as di abetes nellitus,
, 004/ 101752 PCTNJS2004/ 014394 for treating
olsordéhs such asxobesRfty and hyperli pi deni a.

these conpounds d e u eful for treatnent
r%5a3300|ated Wi t hi §e3|stance such
as polycystic ovary syndr onRs aﬁ for'?t he treatnent
of infldmation, inflamuatory andR1o nmunol ogi ca
disea$§ particularly t hose nedi ated by

| a

ro-i gnatory cytoki nes (such as TNF-al pha, I1L-1
8 arngy type 4 phosphodi esterase (PDE4), type
RZE} hos hodlesterase (PDE3), p44/42 mtogen activated

Bk keLﬂ/ IMAP) ki XdiBe, cycl ooxygenase-2 (COX-2) and/or
i nduti Uni’tric oxi de synthase (i NOS). In particular,
the invention di scl oses conpounds of the Formul as

[-XI1T & \7 as, thg pharmaceutically acceptable
salts, hygrat s QY'solvates thereof:

// <> X Z
Re *

[00064] 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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RS RLROR RL RBRAR (I) RI'/T 1 (I1) RR3 X~

X Ra R11 112 RO 112 R/ .* * NYZ 5/ NuZ R6 RIO OY
weao@/y/52R8 * RO R R2I// RIX R3 R4 R5 (111) PRR/US2(4/014394
(V) X R7 X R4 112 R13 R15 R13 R12 R15 ) NYt R16

gl TR G B Bl
grou chnsistime ofNN-R20 Q 6 R6 R10 Y R18 R19 21 WO
H;o t?c?n%llcs)ugs?i%utsg/ -%Szlci)lgedfa/r grl gr%ﬁéhed%?k I1Q§13ncludin chloroalkyl or

> Op y 1-C20 y g oalKy.
fluoroalkyl; optionally substituted C2-Cao linear or branched alkenyl; optionally substituted
Ce-Cyp aryl, linear or branched alkylaryl, linear or branched alkenylaryl; COOR where R is
H, optionally substituted C;-Cy alkyl, optionally substituted C,-Cyp alkenyl or optionally
substituted Cg-Cjp aryl, sodium, potassium or other pharmaceutically acceptable counter-
ion such as calcium, magnesium, ammonium, tromethamine and the like; CONR'R",
where R' and R" are independently H, optionally substituted C;-Cyo alkyl, optionally
substituted C;-Cag alkenyl or optionally substituted C¢-Co aryl or where NR'R" represents
a cyclic moiety such as morpholine, piperidine, piperazine and the like; optionally
substituted C;-Cg amidoalkyl; NH,; C;-Cypp alkylamino, bis(alkylamino), cycloalkylamino
or cyclic amino; OH; optionally substituted C-Cao alkoxy including trifluoromethoxy and
the like; optionally substituted CI-CZO alkanoyl; optionally substituted C;-Co acyloxy;
halo; optionally substituted C,-Cyp alkylcarboxylamino; cyano; nitro; SO,NR"R"" where
R" and R"" are independently H, C;-Cyo alkyl or aryl; SO,.R™ where R™ is H, C1-Cyp alkyl
or aryl; SOsR"™ where R" is H, C;-Cyo alkyl or aryl; and C4-Cs 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;
[00066] Rg and Ry are each independently selected from the group consisting of
H; optionally substituted C;-Cyp linear or branched alkyl; optionally substituted C>-Czo
linear or branched alkenyl; optionally substituted Cs-Cjo aryl or heteroaryl; COOR where
R is H, optionally substituted C;-Cy alkyl, optionally substituted C,-Co alkenyl or
optionally substituted Cg-Cio aryl, sodium, potassium or other pharmaceutically acceptable
counter-ion such as calcium, magnesium, ammonium, tromethamine and the like;
CONR'R", where R' and R" are independently H, alkoxy, optionally substituted C;-Cao
alkyl, optionally substituted C,-Cyo alkenyl, optionally substituted C3-Cj cycloalkyl or
cycloalkenyl or optionally substituted Cg-Cy aryl or heteroaryl, preferably 2-, 3- or 4~
pyridyl or where NR'R" represents a cyclic moiety such as morpholine, piperidine,
hydroxypiperidine, imidazole, piperazine, methylpiperazine and the like; NHy; Cy-Cao
alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino; OH; C,-Cy alkoxy; C1-Cao
alkanoyl; C;-Cy acyloxy; halo; Ci-Cao alkylcarboxylamino; cyano; nitro; SO,NR™R™
where R" and R"™ are independently H, C-Cy alkyl or aryl; SO,R" where R" is H, C;-
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RLRORLY9 ~~\ * RHET * R2 R3 R4- (VIl) 2 -R (VI1I)

RS RBRA5R/ Rf X,~\ XR11 R12 R11 R12 * | * X,
wd2dh4/1752 RI3 R 6 R1I0O Y RIO Y Y RB Ra\\ *ROPEP/US2004/014394
ff[l~~// (IX) RBRBRe RRRO R7T R X~/ [/ | (X RL3

o 58 555 e b S i e e
and ﬁ?to@@&eﬁn%‘ Be j(ﬁﬁed to form a C4-Cs heterocyclic ring, including lactone or
lactam;

[00067] R0 and Ry, are each independently selected from the group consisting of
H; optionally substituted C;-Cyg linear or branched alkyl; optionally substituted C2-Czo
linear or branched alkenyl; optionally substituted Ce-Cyo aryl or heteroaryl; COOR where
R is H, optionally substituted C;-Cyg alkyl, optionally substituted C»-Cyp alkenyl or _
optionally substituted C¢-Cg aryl, sodium, potassium or other pharmaceutically acceptable
counter-ion such as calcium, magnesium, ammonium, tromethamine and the like;
CONR'R", where R' and R" are independently H, optionally substituted C;-Cyp alkyl,
optibnally substituted C,-Cy alkenyl or optionally substituted Cs-Cjp aryl or where NR'R"
represents a cyclic moiety such as morpholine, piperidine, piperazine and the like; NHp;
C-Cyg alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino; OH; C;-Cyo alkoxy;
C1-Cyo alkanoyl; C;-Cap acyloxy; halo; C;-Cy alkylcarboxylamino; cyano; nitro;
SO,NR"R"" where R" and R"" are independently H, C;-Cyg alkyl or aryl; SO,R"™ where
R™ is H, C;-Cy alkyl or aryl; SOsR" where R" is H, C;-Cyg alkyl or aryl; and tetrazolyl;
wherein Rj and R,; together may be joined to form a C4-Cg heterocyclic ring, including
lactone or lactam;

[00068] Ria, Ris, Rig, Rio and Ry are each independently selected from the group
consisting of

H; optionally substituted C;-Cy linear or branched alkyl; optionally substituted C-Czo
linear or branched alkenyl; optionally substituted Cs-Co aryl or heteroaryl; COOR where
R is optionally substituted C;-C,p alkyl, optionally substituted C,-Czo alkenyl or optionally
substituted Cs-Cyg aryl, sodium, potassium or other pharmaceutically acceptable counter-
ion such as calcium, magnesium, ammonium, tromethamine and the like; CONR'R",
where R' and R" are independently H, optionally substituted C;-Cy alkyl, optionally
substituted C,-Cy alkenyl or optionally substituted Cs-Cig aryl or where NR'R" represents
a cyclic moiety such as morpholine, piperidine, piperazine and the like; C;-Cyp alkanoyl;
C1-Cyo alkylamido; Cg-Cyg aroyl or heteroaroyl; SO;R™ where R" is H, C;-Cy alkyl or
aryl; morpholinocarbonylmethyl; piperazinocabonylmethyl; and
piperadinocabonylmethyl;

[00069] Ri2 and Rj3 may be absent, or Ry, and R;3 together may be an optionally
substituted heterocyclic ring, preferably morpholine, piperidine, piperazine, and N-fnethyl

piperidine.
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R~\ *RO * R2 R(X11l1l) 3 R4&- R 7 X RRI1 R12 X~Z

R6 R10 Y Y [00064] wherein the stereocenters marked
woizbd/1amsasteri sk (*) may be R or S-; the boRAT/US2004/014394

represented by a dashed line plus a solid |ine my be
[ggwogoug: Q{lgwygle@fed&rmgglgeoxh;mrs]tdmstmgldf when the bond is

a doubl e bond it may be in the chnfl rat
H, cptianalliebeatecSoriero st o Prgeiecbuhl ionBdashlarpilind

e

Cs- (Ei% ar;f%r hREroaRﬁ G@d)mhaeeR B&I;ropltlnnlrdbewbsmﬂlteﬁ GeCaciist,
gr.oup_cop t|n

optlgnfﬂk:/t ﬁubﬁttlé@d&v_ o6 kePHe %lryasﬁgﬁgateg%{@#w ehds gy
potaégll%zcgq}ﬂ@fl hQIrmacfewgtHﬁ[l? %Eé%{ableocﬂﬁlhﬂ:@%ﬂ Yochl Shiciuth 8fagnesium,

ranched” al kenyl ; optlonally
amrﬁ(bl’ﬂﬁﬂm tromeﬂhamﬁfe- z(ﬁﬁoheahly&, ,C(DNRé?ér where¥ an@ REare independently H,

Optlﬁlqé’ %hg/gt °Ia§(y§ a?ﬁrtsgg tﬁ Peéé%r llﬁ%rvgb?iogally

subQRie@ealcy ausyllJ Q?%E&WR@C}@&n@ laksBli¢ et @lﬁdmahbmhohne

substituted"C6-Cl0 aryl, sodium potassium or other
p1pq1f¢hmmamtﬂ21maﬁnﬁyheahkﬁé BY%H@I andstrazdyL i on such as

[Oﬂlﬁaldgl; um P(' neS| 7 grer:a %ndéx?@a %@%&;ﬁ%ﬁ Fgﬁﬁlp consisting

of opLi onal | ydsggst ituted Cl C20 al kyl, optionally

substitute C20 al k I t I d
H; pgiogally sty Qm@zogmﬁﬁ%% r?r&a BTSSR P,
ﬂuq?gﬁfgylagpt{&%ﬁgﬁllﬂsﬂ cgt‘? egleor Meﬁ%’ll&ﬁy?%ﬁhbﬁ‘ﬁl substituted

Cl- C6 am doal k
Cs-Cly-dAr zhbieydaayt; @QOIbM&(ﬁ&IBqd Bpomiopally ydjst;’ajtetq/caﬁizmjkyl

o bR ey Bkl SRR o R,
B4 AL it b,
amsobist, trometha@inGaol the @e,cé@ﬁ&m aered apgddh @re Hidependently H,
opt%%l@?é}ib%it&%%éar };,1 i dpﬁly S éﬁtglt%déﬁ?@d@%é{ xg}%uonally
subdtitkded Cg-Cyo aryl or where NR’R" represents a cyclic moiety such as morpholine,
piperidine, piperazine and the like; NHy; C1-Cao alkylamino, bis(alkylamino),
cycloalkylamino or cyclic amino; OH; C;-Cag alkoxy; Ci-Cao alkanoyl; C;-Cyp acyloxy;
halo; C;-Cap alkylcarboxylamino; cyano; nitro; SO;NR™R™ where R™ and R™ are
independently H, C;-Cy alkyl or aryl; SO,R™ where R™ is H, C;-Cao alkyl or aryl; SOsR"
where R™ is H, C,-Cy alkyl or aryl; and tetrazolyl;

[00072] X is independently selected from the group consisting of

O; N; S; S=0; SO,; or NR™", where R"" may be H or optionally substituted C;-Cyy alkyl,
optionally substituted C,-Ca alkenyl, optionally substituted C;-Czo acyl, optionally
substituted C;-Cyo acyloxy and optionally substituted C;-Cypp alkoxycarbonyl;

[00073] Y is independently O, S or NH;

[00074] Z is OR, where R, is selected from the group consisting of

H; optionally substituted C;-Cyg linear or branched alkyl including chloroalkyl or
fluoroalkyl and the like; optionally substituted C2-Ca linear or branched alkenyl;

optionally substituted Cg-Cho aryl or heteroaryl; optionally substituted Cg-Cao aroyl or
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or aryl; SOBR'' where R'"" is H Cl1-C20 al kyl or aryl;
and C4-C8 heterocycles such as tetrazolyl,
womaanoisyl , pyrrolyl, pyridyl, indolyl and theciuseq4/014394
or when individual aromatic rings possess adjacent
hetef} SoAPSH SRSy sd‘tﬁﬁﬁl?eds@lb@% ABBYS afBSObR" IvdleReR™ §OHS Of-Tho
1'nNg suc a net hyl enedi oxy or ethyl enedi oxy -
alkygonarp and the i ke, including |actones and | act amns;
[ 00066] R8 and RO are each independently sel ected from
O the group consisting of H, optionally substituted
[00(@;}>LCZO Vi @W RQ iwheFeARCARIR 2dr& s dep&lehidy edlédted from the group
stituted C20 | 1 near or branched al kenyl ;
conspgingmial | y substltuted C6- C10 aryl or heteroaryl

L T T

fluofd4lis bhditRdikebotidhany yibstituel (D{Ingplmeaﬁsn bramchred el keayl;
pharmaceutical | y acceptabl e such .as

opticeAl bTSURTHIWE st Y] RPRMOBRH: GO Q#itrwh'a?ﬁ S BRtioRally substiruted

a
cr 8, SRS D R g om0
opt16ﬁﬁllycsﬂbi;tityte6 R, hitvtyeor merﬁé’xﬁyhlopemyall,y stubastltowdlClhyCzo alkanoyl;

and SEORG TS RS S8t Lt et &bt i v sl pbther may be
joinPd & fEAR! 6 &mb%recf’r’inésucﬁléﬁ hﬁiflhm@r mWHﬂibﬁnNﬁll%rldlne piperazine

represents a cyclic noiety such as norpholine,
and phepliled; di ne,  hydr oxypi peri di ne, i m dazol e, piperazine,
nmet hyl pi perazi ne and the |ike; NH2; Cl-C20
alkylan1no bi s(al kyl am no), cycl oal kyl am no or cyclic

[0065) NO; L RRPOWREK REYR, &kt IG20e eadhikiadepehderll- €Rdted from the

acyloxy, halo Cl1- C20 al kyl car boxyl am no; cyano;
groyp ¢cansistiPN\R' ' R'"  where R'' and R'" are indépendently

1 oS R B g RS g i 9

i P Pl g iy S a S e °ﬂb§a“"h@"“““e“%d
opt]pga iygﬁx%ﬁy ted (e g o5 hgieTaagyly Ph@ﬁ‘ W?f&liedga Sry% aﬁpé
sub&{t teh%?g%{; k%PQsﬁﬁZAal b@EeREL-@Y alk%ﬁﬁfbﬂo@ﬂsaandﬁm&dmed Ce-

Fectd e group consisting of "~ H optionall
Cmarm,ssodhm @otaSyumAe dthereharnmcenticably tae@bpéahmounter-lon such as

tionally substituted | Ry
col R ReSHEE PO e Ee P Ca AV ChrC s dkylamine,
bisERYRLAAG) by clmklﬁafmﬁi& cyRi¢ smito; OBY;ioptiahdlly Silbbﬁﬁltddlﬁ‘leﬁzo
Cl- C20 alky , optionall substltuted C2- C20 al keny

alkeyptindnding ynﬂumgmeth@m endthediks; aptjqnally éﬂb%lﬁb}tefb G4 pllgROYL;
optlé)galgy %rstl}%pe% .»Fga‘; 1%%/ | mﬁfflﬁpglﬁ? rltﬁ;l}ree Oﬁié"%lﬁﬁ h%h‘:?&royl

hald; dy&iio; nﬁ@@pﬁ’bnall&*@bﬁﬂt%ﬂ@lm elldyttﬂidﬂmyﬂmnnb'yS(BhNR"'R"" where
0 tlonaIIy substituted Cl1-C20 alk

t [
R" subBY' %rmr@@p@ﬁ@ﬁb%px&zy plkg} Oro%’gﬁ/’iy SRaRI" i on@" if H, GarCao alkyl
) I
o G PRI B, A 5 o i
may b& jbmd&HlB ;forrﬁ-?)@ﬁhemlbkgeklamgrmch bs adindiky) ramphghne piperidine,

cl oal kyl am no or c C am no;
plper)e/lzme and the like; and tile r sult{ng stereocenter may%avecﬁle orcg( conﬁguratlon

or

or

the grouping —C (=Y)Z may represent hydrogen or Rjz or may be absent.
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Cl- C20 al kanoyl ; Cl1-C20 acyl oxy; hal o; Cl-C20

al kyl car boxyl am no; cyano; nitro; SO2NR''R'" where
we&204andsR' " are independently H Cl-C20 al kyl POT/US200H/014394

S2R'" where R'' is H Cl-C20 al kyl or aryl; SQ3R'

[ood‘ﬁgre R¢ ééR*‘gh%l@%Qse%c'féd fr&h tﬁ%%ﬂoup%%létﬁxgr zol yl ;

rein O ah ’t oget her ol ned orm a
H; dpliof8lyhmbstitaeddl € ﬂllnaag',or ﬂ)remlchcﬂ allgyl 1haludmge:hh1ro¢1hy:ltcam

ﬂuor%ﬁ@vgé%%m%ﬂgﬁ 9@%@%&@%&@ ﬂze gqolbftm! 0 ﬁg?fgﬁfiﬁli&nz’fé
optlﬁkxeﬂ%bé’cﬁﬁ ehbsﬁf‘ﬂb’ 2yl b h&erobryl C@ﬂohﬂg}aﬁu&ﬁmb&ﬂﬂ&b%oyl or

opt 1 ona substi tut ed | i near or
hetebmaowhqntlcniallg ﬂybsntujq:;t Cofial dlkanoyl snd SGLBY vaerRY iaHy Ci-Cao
i %r heger oaryl; COOR where R is optionally substituted
aLYEPEEIO al kyl, optionally substituted C2-C20 al kenyl or
or Optionally substituted C6-Cl0 aryl, sodium pot assi um
or ot her pharnmaceuti cal accept abl e counter- ion such
[00(b7§] cal ciQurs NRelyriwhdre Ry aa%ﬁ@meun@eppnmlwawpw(é feamg thergroup
R R', where R and R' are independently H,
con.ggﬂgo ally substituted Cl-C20 al kyl, optionally

H; %Bﬁill shljbg@ltu& @@zoainkﬁmtIbraﬁfchétbilkvnabluylmgtﬂhisdrbﬁluylemi
aryl _or where NR R' represents a cyclic noi ?ty

fluogepdkeyl a5d ﬂmlpiﬁr@ ppwaﬂrzs @WIM% 2-Ca 1ases o1 hranghed allkeay
optlohehf;r suggntﬁ?etg ecfél{)dglé’ @9?1 or g@é@g‘f‘l\ﬂﬁidﬁ)ﬂ F\f‘ Qﬁﬁiﬂtut@%%cycloalkyl or

cycbhlkyhylpCOOﬁIyWherﬂﬂ[ psfuyitlbnailyeﬂubstntytadﬁ]h@io alkyl, optionally
pl per 0 yl met.h
o GEREE OSAROPATEE L, S0 LT a0, AR B -

Ca0 GRELENR e BB yP @ pRBnARL éugﬁﬁhﬂe?i C;Suh %Hdahb'}tleéhd SO,R" where R™ is
heterocyclic’ring, preferably norpholine, piperidine

H, @i-Geredgil ne aryzberm!lld Whegein /wb angRp écrgethen mayhe jgiped to folrm a3-6
101752 PCT 2 004 394 . 07
merfbeid TG YA bR SR TBF: RipRpe. Highind acbBe BRECC

or C1-C20 |inear or branched al kyI i ncl udi ng chl or oaI kyl

and fluoroal kyl ; optl onal |y substituted C2-C20 |i near
[00679] br an R éuSR4 EIRH or SE)Re BiaTel R is selseted droaytheezoun gnsisting of

s G SRR P R Ty oy B Sl o

ﬂorﬁﬁkﬁ%dahé(}mgl, loptionailyt substéthiet Co+(Qys lineartoe dbrﬁh@llﬂkamyylj optionally

subg e At SEGu e S ERP L ot Tk e amagHe Srfpalkory:

opt@ﬂﬂwgu%%tu&r Qg@ aa?l'b? heftbak1€ald J&ﬂmn@@'%ﬁtﬂu’cwég-@lﬂroﬂ or
and 'R ndepen

are | ntly H, optlonally substi tuted
heter@ool 2al kyI optionally substituted C2-C20 al kenyl or

0o, 121 R SRR L b e
opti?g?% i\%bﬂ"tﬁl&dﬂ‘l@@%%ﬁl Niheddt Yrivhkd Kikylgylaifcar @pBranched
alkenylaryl; optlonally substituted heteroaryls like pyridine, indole, morpholine,
piperidine, piperazine, tetrazoly and the like; COR where R is optionally
substituted C;-Cy linear or branched alkyl; optionally substituted C,-Cyo linear or
branched alkenyl; optionally substituted C-Cyp aryl, linear or branched alkylaryl,
linear or branched alkenylaryl; optionally substituted heteroaryls like pyridine,
indole, morpholine, biperidine, piperazine, tetrazolyl and the like;

[00081] Group B is OH, C;-Cy alkoxy; SO.R where R may be H or linear
or branched C1-Cyp alkyl.
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[00071] R15, R16, and R17 are each independently

sel ected fromthe group consisting of H optionally
woeubsitioisted CL- C20 |inear or branched al kyl i RCrwsS2ovg/014394

chl or oal kyl and quoroaIkyI optionally substituted

= C20 | i near r branch alke t.i;onal
(000 ¢ o et PO g DI Eelichdndotnd
tetrbﬁ)lﬁ', lnﬁaﬁogﬂaﬂnbbcbzh&ﬁﬁsﬁlpéﬁdmgl gﬂpem}a,l thiophenyd [ it laltel. Y
substi t ut en or optionally, substituted
[00983]C10 al?ryferalgbdh@mmpwd&@%m Aresenoibaition are represented

by P&ﬁ{uﬁ%ﬁ%‘ﬂ‘\}Iﬁa'ﬂrXfeﬁg& &8k s 4 Gfed! &Hﬁibs%gn VI

cium maghe orret am ne an
incluti& ﬂmos@%ﬁ’eﬁﬁ leavd e ®f R’le }amds FépréHeﬁted rb@eqwghlahhh@/plhls a

[ 1 b d C | kyl
solig 5 et bundcors SR AT 7 BRI Pedwet ¢ ut ed
replgge Sf‘{l Mllsh%{i ﬁ%‘gfu@ a@ﬁlﬁmé Oty 'EHeSca?ocﬁl)éQNﬁ g@%ﬁ&fpy

sueh peridine, piperazine an
Rg dmdklb; atfatRed 1@11-dﬁﬁﬁleeﬁoha§1] Emtlmmobﬂz piefekyd eornpa)nds 1nclude

| kyl 1 nQ; ., C1- C20 _al k
thoteesrn R By ot Rea RorsPsgtb kP INI ) Fhorstt dghd
1nd§3€:h¥érﬁ@ﬁ@ﬁ’?é¥érﬁ HihY@rogE 8, of‘ hl‘li_l EHEOX)?‘%NB'naIBr suﬂéﬁﬁ‘ﬁ&l (Ei'

are i ndependent] , or aryl
C 8RR dptlmdbesuasmuted G4 lel@@l apikgnallmsuhstyuted SRR

O I
eyefbfihapusntly ieaeisaesErburtuRinkhy sERRPE! GEGHAY
or dﬁ)@i@ﬁdtlﬁl Jubstitafed G- d}l,o h&eroﬁl‘)@ orSfere BIR” Nﬁrepresdﬂﬁﬁi Eyoﬁ'c
be H or opti ona@é&; substituted Cl-C20 al kyl

' mO?@E)t; i fonexangple whste, R{eediREndependenidy mgnreseppi h}zsﬁiragﬁry atom,

or a%%kﬂ? S‘l)}'yg%t?oglaﬂ Hlbogg]lé.ﬁ?&/ bg 9 %ﬂqﬁluﬁé a%&ﬁy ?g%'tltt&ue@ @6- 10 %P
or @nbﬁamc%xgimmzdd ;Cé- %%i@t@ﬁiarﬂ [}ggefemﬂbzpﬁhdtadh l;l”%lncﬁbpeﬁdcmtly
i's ere i's cte
repgﬁ%a%eféﬁaegﬁt% o5 fn ﬁ%mqr&@gw Shibfeg ot at, for
exa%&ﬂ%ef@@a@ﬁ oPR’Br@Re Ii’ﬂgﬁles%h{‘é/ hydlﬂgéﬂ‘&bﬁhg &Pl df Wast

fluoroal kyl and th ; optronally substituted
oneCHE-Rz20 Ry reprregentsra Hydargeh etbra fpewgdmple,ophqrg Rar¢pyesents a

ubsti t ut C6-Cl10 aryl or heteroa tionall -
by iR SereBR SRR tReS oF ROt 4G AP aE aworygen
atoxﬂ(a}—lﬂLﬂs?e@%é@t%%ﬁQﬂygdﬁ@t&ﬁoﬂ@ﬂﬂeserﬂ@NR@R@ﬂfbﬂex&Hﬁﬁé iviHeteed
Cl1- C20 al kano and SC2R'' where R'' is H, Cil-C20

Ry a1dkB4 mé¢pead9m¥y r@presqr@ edydiogen ponnms RN opienadl yRybetiaterkc
T e )
alkedyk ydptibasil yuslibsigtutsd| Gy O lakgl) omionally ulﬂfsnaitéd/]hetemdr}ﬂ,h e
optlg:nlé]i}ﬁ ?fb%‘gl‘iu?e%a&l;!- loscuygﬁta ky%re c()jptlonalcl:2 substl{]u%érﬁ c?-rcl(? ' 'an ched
cycloalkenyl. Preferably, R, and R, independently represent a hydrogen atom, or
an optionally substituted C;-Cy linear or branched alkyl, optionally substituted Cs-
Co aryl, optionally substituted heteroaryl, or optionally substituted C3-Cio
cycloalkyl. More preferably, Ry, and R, independently represent a hydrogen atom,
or an optionally substituted C;-Cg linear or branched alkyl, for example where at
least one of Ry, or R represents a hydrogen atom or Z represents the radical NHo.
[00084] Additionally preferred compounds of Formulas I and VIII include
those where Ry, Ry, R3, R4, Rs, Rg, R7, Rig, Ri1, and R;; independently represent a
hydrogen atom or an optionally substituted C;-Cy linear or branched alkyl, for
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optionally substituted C6-Cl0 aryl or heteroaryl;

COOZ1 where Z1 is optionally substituted Cl-C20 al kyl,
wopbianelsky substituted C2- C20 al kenyl or opti saaiuSg004/014394

substituted C6-Cl10 aryl; optionally substituted

exarfble @20} -@J Ridar @f blagétedaditydydr; opﬁpﬁdll}irmbktytu&d@t-ﬂjiowﬂ@dy,
-C20 al kano

d
for gqampﬂe %ﬁroniwypl)fy a}bag{;aﬁ‘érsg ﬁi ?ilsmé)hotI§ Rgr%bé 'I];%‘F szk%el
R, n%lrl%h tl?fe erI@ ﬁd ﬁd&ﬁl@g‘?% resknk bﬂgpﬁ&iﬁnyQ%Si‘ﬁutEH di g,

peri |ne erazi ne the i ke; or
alkdx9 0oy 6andple, &vl@ki Releist whe oER Rut, RRmcbpdldéhﬂ}are@rwohan

opuasa?@%sﬂgﬁg&h& R N T
Eﬁd R} Hﬁle léhla f!&h&g&ﬁlahﬁbn@ﬁauyuumf@@h lyLC AnRot) Sor

optl bstituted C2-C20 |inear or branched
exambleewhér;e Rlaptl i Ib;ruadd:gpnelmhltrspn@sm am@pmmllarsybstﬁuted C1-Cs4

ekl s o FIEIORT R BB i e er st e ths 3 S Bt

on tHPEﬂoﬁﬁiﬁk |ri¥1ﬁs CRBdriprdftREd ESmpehAda bY the Fo@ulasT aﬁ@chIHSI u m

~or other pharmacéutically acceptable counter-ion such
inclade whetk dhaugrouping €6+ Y4 reprasens byigrogen gad ﬁ’é@ﬁlﬁ%veé}ﬁ d the

oy SR B AR o

preferRsds setifoRth a@bv@ﬁere&h&H&Ngl‘oﬁp kd;desregtstplynﬂyllmlmkdyh doay
and the 1ike; optionally substituted Cl-C20 al kanoyl;
exa@plebpﬂai}{ly substituted Cl-C20 acyl oxy; optionally

(00 St It Lti %}ﬁﬁ fﬁ@é@%g&a@d 8 ggaﬁ@gmﬁmmum £id $HANO;

stitut
1nclaﬂek3'-l(3: axmmeym@ypmyl)sm\mmemyi ke (3-ako-3 ameidpepropye

phepe TIRbe s OB - O LR F B e hesyE =

pheh?lgl H. ﬁ%l dﬁ'g&l;@lylﬁ}ién}@)" NN mhmetﬁgaricx\yr@ﬁﬁb deN@ﬂld)lﬁféthyl 2-

Oi ned forma 3-6 nenbered 87%
Dne

{4- Blu(émws3-am1<ﬂomiomé)-pmpwﬂowhwl} Mﬁ@dlﬁdﬁ M’eacrYpré?
N e

acrylBMidegpyresent hydrogen or R12 or may be absent 26 V\D

2004/ 101752 PCT/ US2004/ 014394 [00077]b gh
[00686]i s seThase sampowds erreisght W%ﬁé‘gg{ 3OR1yS SPd pfher 15eases

llnkl%ﬁté+ ﬂxgﬁlfn]x Yes ;] dg?%laf'ltﬁ ?sdcog)nag art rﬂgrlﬁ%'éfeo ?&%ﬁ%ﬂ vﬁc’dhél‘

diseapd, ia0d alsb)foﬁmfbﬁmg bntrﬁmblﬁﬁg mlanimatmroromﬂdgnma@m:e dlseases

s P SRR S S S U R i

by, PoL KEORIL Kok bﬁﬁahé ¥ %Héﬁheg éﬁcﬁ@ eNFCAPhalTkanayls,
yand&%%gR"h\%ere R"' s H, lek gr ary v
PDE4, PDE3, p44/42 MAP kinase 1NOS and/or COX 2. TKe C

useful for treating or preventing other diseases mediated by cytokines, PDE4,
PDE3, p44/42 MAP kinase, iNOS and/or COX-2, such as cancer.

[00087] As indicated above, the compounds of the invention include bonds,

2

ompounds are also

designated in Formulas I - XIII with a dashed line plus a solid line, that may be
either a double bond or a single bond. When such a bond is a double bond, it may
have either the E or Z configuration. On the other hand, when such a bond is a
single bond, the resulting stereocenters may be in the R- and/or S- configurations.

Likewise, compounds of the invention with other stereocenters, designated in
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or [00078] Qis NRbRc where Rb and Rc are

i ndependent|y selected fromthe group consisting of
weél2oapvisnal | y substituted Cl-C20li near or braRCn@82004/014394

al kyl including chloroal kyl or fluoroal kyl and the
Formiules J- )ﬁﬂt with ah hstesskb sy tbatRe dndr 82 steteprsemerso T hp nm@h@@i

al k tionall stituted C6-
conf b Rs PRIt SR TPt et snftigal
sep&tated ¥k RAdJORAY I The GRIIEHuINNRI I 0igdmerS n@igtHebadihad by the use
substituted C1-C20 al kyl, optionally substituted

of a@pUedlysdckive WSOb/ﬂng)%ﬂenb Adiermpativelyse fesited gnaslome maxhe
ti [ t1t
o Bid ST RS 08 e ST BSERAN

knoWh&lolfiRiratibs. H CLl-C20 al kyl or aryl and vvherel n Rb
and Rc together nmay bef| oined to form a 3- nmenber ed
er

[00038] g suchenesallyz R ogSneeferpin the SPPﬁ@raﬁb‘?rb%ﬁtlhﬂ ptﬁéemsomers
Sk Itférg eo?&%e{ﬂ%? tﬂe c%ﬁ{i%%'é?or[ G2 7(9 ctfd) bESs 1

I's selec romthe gr upcnS|s
bas@(f on tHe p@i@hlt}oﬁﬁﬂhb yvitosnsaa tai cbuipedndllsm%]ynb?aor D1 br an C h ed

| kyl | udi hl | kyl | Kyl dt .
confRiation R iSSRAED AGtBm coraveds v dpihie bpnd g wtetiag
the ﬁlet}éﬁﬂ% rpﬂtsﬂggé?f%rl the gHHﬁft dfttHé %le)n £ cafbhiof ézdouble

ona y stitut al koxycar bonyl ;
bonﬂl Km the; prefep'ed oompbynds wif gtei nrcﬁeeulrmamlblﬂha dgublebond is in

hel and optionally substituted C6-Cl0 aroyl or
thehg @‘i"tfaé?%%on [00080] Group A is optionally substituted

[006891C20 | TREeRIoM Czé)écﬁl'ﬁfdﬂlﬁds alekepidentativplof reférred
subst ituted aa{ | i near or branched al kyl ar yI ,
conhpqmeéfracm‘prdm&mdlul kenyl aryl ; optionally

stit helemo .
[Ooﬁ@ﬁphlol :J%ng pg}o 5@4 heshyi) i(g -{fﬁ’;’» %w%t%rt% i:ragg}()?)?/'l)and t he
phdnbkﬂ,pﬂsﬁlﬁ Vﬂ&eﬂfb &id mSthgpéstﬁr(a) ly subst i tuted Cl-C20
| i near or branched al g substitut Bd
1008110 | $-(BS DGR B D Ao GO P ERBIRy
| i near or branched al kyl aryl

phﬁig%aﬁﬁeﬂﬁﬁbrgﬁ ﬁga%?fl gilr)ken laryl; optionally subs%/l t u%/ed ‘
[00b82]er oar yJ(QSLDMEtmyayphhnyé) 2~ {41ﬁék§]3®jthopm¢qgh@mlaremo -3-0X0-

di ra t et 0 and the |iKke;
PTOPU)IS'(E%!T}A"@T89%13@}’6'3%%’&@61&!m‘ﬁé§z {e}é 8%? SR \leer e R may
[002930]H or bi aqgréww @ylaﬂfdaﬁ%ngmﬁa&sadﬁ@yﬁmpﬁy pm&oxy]

004/ 1017 US2004/014394 [ 00082] G oup
phmnrmﬁfdsmathhemoﬂmpﬁybc epidgnethylastar by r i dyI

ol yl, t IIi'd_ll__r_ )
P! 35 S SR SRR
ph&rﬁQQﬁﬁlen?l’}eﬁ@pmicyacld (’10) conpounds of the present

i nvention are repre
[00095] 3-(3,5- Dlmethoxyphenyl) -2-{4-[4-(3-0x0-3-ureidopropenyl)-
phenoxy]-phenyl}-acrylic acid (11);
[00096] 3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo0-3-ureidopropyl)-
phenoxy]-phenyl}-acrylic acid ethyl ester (12);
[00097] 3-(3,5-Dimethoxyphenyl)-N, N-dimethyl-2-{4-[4-(3-0x0-3-
ureidopropyl)-phenoxy]-phenyl}-acrylamide (13);
[00098] 2-(4-{4-[3—(3-Cyclohexylureido)-3-oxopropyl]—phenoxy}-phenyl)-
3-(3,5-dimethoxyphenyl)-acrylic acid (14).
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by Formulas | or VIII. Preferred conpounds represented

by Formulas | or VIII include those where at | east
woneab1tshe bonds represented by a dashed | i neroraus2@4/014394

solid line is a double bond or a single bond, for

o Lt SRR By

[3-(FBhaistyR%m3i) pepedyl] ara (@S)bl e- bond. Furthernore,

preferred conpounds jncl ude t ose re a east one
[000w0]R8 oi3-EB(4- mﬁh@ow\ﬂmy &Sﬁ“?@ 1&51

0001 brat i Fitg AP ke endt AYEERARRaRoRThg %E%F‘i‘ﬁ*‘ By,
2- {433&3%&%@@@&&2@) plhdneny]l-phenpl}l-l}(lhﬁ-Idymgtbbzgypheuylé@cryhc acid

C10 _cycl oal kyl, optionally substituted
methy esterilenyl , optional |y substituted C6-C10 aryl or

[000@]‘ O”ab'{Yx e@“(?SAéJt;‘ri&ﬁ&anﬁo&%@lyb%}ﬁh@gqyﬂhenﬁr} _3ufmse

ts ac noi ety; for "exanpl e where,
dlméﬁlo@pﬂeﬂ?l) adryﬂe@mcﬂélﬁ)ly represent a hydrogen atom or

| |1y sub
1000381 onalt hg falmuce suereHepees i gRy lcating o Ftmya v
-A&%S}tg %—ﬁgthgﬁyﬁﬂegoﬂ%t&hﬁ’ﬁ]-ﬁfea (?4)@f erably, R and R

ent | represent a hydrogen atom Qr_an
[000&04k]oxy A@etytb-ﬁt-[ﬁdﬁ;ﬂ -dignethopgphengxedbenzyitaneadZR)| | f or

[00 03 b %EP PFQ‘FV\IE& e lﬁg%get r%{)regr%fgﬁg% g)ngf)&&@@ 2‘%@ flg% ?‘g@%ﬁ’??my

proprtii¥dr ogen atom for exanple, where R8 represents a
hyd t t .
(00006l 1 3rCexBipReo~ TheaRydal Arn B ANA U s PeC U IoPEPYY-
pher%)écx'gﬁgerﬁtif a,énglgggﬁts}ents NROR, ;, for exanple wher e
C

ependently repr esent a hydr og}en atom or

[000207Ppt | @Apd-[4¢(SChbhmbyledyl)- Imbnﬁﬁﬂ-phenﬁldr'j Sdimethpeyphenyl)-
al kyl , option substituted C2-C20 |i near or

NNWE)‘?@?Y&?TYIQ’F‘M%H ) optional |y substituted C8-Cl0 aryl,

[00(?1 gLonabl d{%&?é 5 qﬂlﬁl@thﬁﬁ%}ﬁf ﬁ?l')é’l'—dlmeﬂ@ﬂd:aiﬂ%&hd)wlvmyl]-phenoxy}-

titut 10 cycl oa or optionally
pheﬁ)dbptdpimﬂ@@bldieﬂﬂl@Sterd%],oaI kenyl Preferably, Rb and

o SRFIS3LA % SRES GBSO ERy Ry en) 5

hyd;g,@;gnzaﬁmé @ag! |y substituted C6- Clo aryl, optionally

substituted heteroaryl or_ optionally
[00@30T10  T(s-Sumeihoxymsiul)Pr@risrdae %@@5}3@8 Gffefitacrylamide
49%ndependently represent a hydrogen atom or an
( ptionally substituted C1-C8 |inear or branched al kyl

[ootmrl] exanpk@- Whpr@, RDimtthastphemd)-0f (piRisridines] - mbm@d)sﬁwi]
hydr ogen at om or Z rgg;esents the radi cal NH2.
phepmdazt]enﬁamrwlem eadpbk erred conpounds of Fornul as |
VI, | -plday1 1RS(4-R6,
100F21 2, 2 e B P Dy e
ﬂudiw}ﬁi’feﬁglem at-dnmam}nylmry]@pndm(ﬁé) |y substituted

[Oo%ﬁ/(]%glz I()Q-Z?-éi?{éég nglme dox%ﬁé’nyl) { %1mgt§yl\é\9b§91%§fvmy]§genoxy}- :

benzyl)-malonic acid (58);
[000114] 2—(4-{4-[2-(3,S—Dimethoxyphenyl)—1-dimethylcarbamoylvinyl]-phenoxy}-

benzyl)-malonamide (59);
[000115] 3-(3,5-Dimethoxyphenyl)-N,N-dimethy1-2-[4-(pyridin—Z-yloxy)-phenyl]-
acrylamide (66);
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exanple a C1-C4 |inear or branched al kyl, or

optionally substituted Cl-C20 al koxy, for exanple an
wopbianelsky substituted Cl-C4 al koxy. Prefer abPgT/ua004/014394

| east one of Rl, R2, R3, R4, R5, R6, and R7

[ooo(giglcﬁe”g\f@%-@-é Egirl%gg%%ﬁ{%n‘%&hf ggx"f‘ég{l}ifazg@?%lh}gho j’ phenyl}-

benRmif(67nelependent |y represent an optionally
substituted Cl-C4 al kox Mor e pr.ef er apl Ieas t WO
[000@fl7pl Ro {1 -Rneh i b RO R AP RIS U TRAE GOy |- Doty -
mald g%gﬂs an optionally substituted Cl1-C4 al koxy, for
rrp Where Rl and R2 independently represent an

[000ap8] onal3k§4- HUQSBeﬁzotleﬁ]d(bkoﬁd -yl-d+dimeshyl culamed- vl rolkgnoxyl-
Preferably 51 re present in the 3 and 5
pherpd}s—pfqpéqmc Bﬂdteﬂ’é( %ﬁt‘Hrfﬁ '’c ring. Other preferred

[omﬁhBPOU”%SBéHzohh?JdF BI@ S {4.p0@- éﬂrbdmo*}l&ﬁﬂ)%e%‘@]@)henyl}

e groupi ng resents hydr ogen,
NNadlhethy&hcxwtdngade C’tﬂ);pounds of Formula VIII i ncI udi ng

10001381 £ or hReDBUE e s HEoRE e GPgSRroP RS RLd e E
pyrifin-3- gsen%‘iamﬁlé’(ﬁ) .exanmpl e, pyridyl. [00085]

Repr ative preferred conpounds of the Formul as |
[0001@(1!] VI | 12-{4- [ﬂe(l;:@erbamoyl -ethyl)-phenoxy]-phenyl}-N,N- dlmethyl 3-pyridin-3-
t hoxyphenyl ) - N, N-di net hyl - 2- { 4- [ 4- ( 3- oxo0- 3-
yl- aﬁﬁygﬂa‘a {?4 pyl ) - phenoxy] - phenyl }-acryl ani de (13);
[000281- [ 4-T1R-foRs WingRYd RbFYbrifepied ROMpbunds for their antidiabetic
phenyl } - 3- (3, 5-di net hoxyphenyl ) - N, N-di net hyl acryl am de
profestigs: N, N- Di rret hyl -

[ooéﬁéi 4- % g&%%ﬁg@ﬁﬂ&.‘é' ?dar- NENQKYLyRRAYIahiRc-BYxodropyl)-
heﬁ’o;{ﬂ-pbén)(l}zaaﬁiazhbanldyhetbylwte) (Q)henoxy] phenyl } - N, N- di net

100hou nié- Grld-Gasbim e b Hymbinlsar B TSR Fohenoxy)-
benglyg&b%mgaﬂyl 8k&G2op insuli n resi stance, such as

onary artery di sease ‘and peripheral vascul
[o0@i2SEase,2- é4rcﬂ4 -£2-Sertfapoytethsdi-pheposy]-Pranybi-3 (- dlmethoxyphenyl)
b*nf|3m¥atl ir |?flannatory di seases such as
|t|des and col | agen vascul ar

[006'12%§ 25 €S3-(WhiDiMmetiogyStrus BN, Nodimeiloyl-28 e Bmoeptodini 4rgh3-
or inducible enzymes such as TNF-al pha, IL-1, 1L-6,
oxoprExy])-rhemsxylbanyd-aaieRide 440; | NOS and/ or COX-2. The

o031 DUk SRt i v
pheﬁéaé}/}%em\l?ﬂfomaﬁﬁ]—uremﬂ)and/o; COX- 2, such ?s ﬁancer
i ndi cat e bove, the conpoun 0 fg_([i_

[O00RRNt | G LHeT e A 0- - easr G B TORY
ﬂu(}l%él.L hiNag ? bor%lbﬂl?deo(lﬁf a solid line, that may be

a ‘dou or a si'ngle bond. Wien such a
[000129 i s h(ﬁmmﬂtwmmenwl) M[4meoérurh@ppm§l)5plmnoy]-

confi gur, her hand, when such a bond is
pheayl}sN?P ! %ﬁ’&m %%Fég(brt ing stereocenters may be in
[00b10 R aNCtlﬁlQ'fhl&opﬁé}M) Y43, 31didBhoxyphenyl)-2-{4-[4-(3-0x0-3-
ureidopropyl)-phenoxy]-phenyl}-acrylamide (61);
[000131] 3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-(4- {4-[2-(2-morpholin-4-yl-2-

oxoethylcarbamoyl)-ethyl]-phenoxy}-phenyl)-acrylamide (63);
[000132] 3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-(4-{4-[3-(4-methylpiperazin-1-
yl)-3-oxopropyl]-phenoxy}-phenyl)-acrylamide (64).
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Li kew se, conpounds of the invention wth other
stereocenters, designated in 29 WO 2004/ 101752
wWOCH4usPBO4/ 014394 Fornmulas [-XI11 with an asPeriusko4/014394
may be R- and/or S stereoisoners. The invention
contenpl ates racem ¢ m xtures of such stereoisonmers as
wel | as the individual, separated stereoisoners. The
[000 18] vi dquwsmnémﬂé bﬁepmemtyd et ghstinvensi@nigjsor dpatamepates the

act | | ve resolvin rnatively,
profisigbopdit SF s So Ui AR FRRE Nl y XhE
[00613f] €0S PERd édrfpcivibs ArstdEng!t the pﬁﬁﬁemﬁﬁ‘i'dhﬂbh yna?zlﬁeecombmed with a
starting material of known conflguratlon [ 00088]

physishegiellyyaccapiable carier @rvshisle to Rrpide 8 phagacattich compesiidon,
such & r%;l?%&lﬁflg{@ &)?])wdelT %%h%J ?otergmt ?l.‘;’lgf &%aﬁ{ulé"%&hﬁﬁ?ﬁ@ﬁllers and

0 ter
bin8as. eSln(illhrbe ﬁlerﬁ)t@i’ouﬁd/s Iﬁﬁy bdevadirinistetad witle omar)mgmlus Co-
Simla E- or_ Z- conf | ura%*on is used wh
adnae@gaﬁlm ﬂ@lleamdb%@nmt tée%%%a%ﬁ@& tﬁﬁéﬂl@leﬁt 50 as to

ol ERAEIL BT DSt P L ol b
may berpdmindsered sinhdtape@shynir sequeatinilp nvetrlraepeaixodh»lfelntﬁo dtle effective
The. f.ol | ow

n he " onfi t 00089
dosaGr A SAIPOuE T HsBBOPEDP G BY WHARLY Ficis slfered by those of

ordﬁﬁfSF’Qéﬂﬂ‘ 95 (R GO I Ee%n’fﬁiflgéﬂyadétem{@&p Si@breover the compounds of
- 5- D met hoxyphényl ) -'2-{ 4-T 4- ( 3- oxo- 3-urei dopr £¥t |
itiona

the prqsbagnnwn]twp lemb¢ hsedmlgreiar nacq>rdbmet1¢nywﬁb§me or {rpye a

ageg‘ps((%p%rldﬁl%q %%Q%Haetho% 3nd éh? %Strﬁd t}g;r%)eutl% efg?céc ggr examy;lﬂf in the
case op@lﬁﬁ&&{ linshif RySistarRs ad hﬁo&@ted c0Bditioh OO0 plications, including
3-(3,5-Di nethoxyphenyl) 2-{4- 3- ethocharbonyIan1no

obesigy @B@thH?F]&Wan}llapﬁ@ @sé%mpﬁ@ﬂms aeanhe wlegted frof the group
congl%{.lfjé [)1( %%%111@%991? suhn mi t1c a]sulfonylu%ea (such as acetloyex ide,

enzoyl oxycar am no- 3- 0X0- pr opy phend
chlmp}c;]palphdm )gh}neﬁrgr(d& gggiigz,tghﬂxymhﬂowmamrdewhd thealdke)l or other

t ester ; 4 .. . ) .1 )
ins @C@sﬂtﬁow ﬁ%s&%m@ 5m<12 repaglinide apd thedikg). & thisgplidjpedione
B e

recd:gter (PRAR)xgammh agoplist.-aitbrgte] (gu@@sdne(zqﬂl)rate[ dofibwfe, fenofibrate,

st R YPRORY A ot e S SBIGAP b

(sutPAOBFormin), a statin (such as fluvastatin, lovastatln pravastatin, simvastatin and
the ?1kg§30r50t}?clrrﬁ/tdpo?()}(l%/n%?heyrlgh aryl}I (QB/?&)%ER%L&&&S@ 1r£h£}b1g03r 21)1( glplsla_l-
glucosidase inhibitor (such as acarbose, miglitol, voglibose and the like), a bile acid-
binding resin (such as cholestyramine, celestipol and the like), a high density lipoprotein
(HDL)-lowering agent such as apolipoprotein A-I (apoAl), niacin and the like, probucol
and nicotinic acid, Preferred additional agents include, for example, sulfonylurea,
thiazolidinedione, fibrate or statin, preferably sulfonylurea.

[000135] In the case of inflammation, inflammatory diseases, autoimmune disease
and other such cytokine mediated disorders, the additional agent(s) may be selected from
the group consisting of: a nonsteroidal anti-inflammatory drug (NSAID) (such as

diclofenac, diflunisal, ibuprofen, naproxen and the like), a cyclooxygenase-2 inhibitor

(such as celecoxib, rofecoxib and the like), a corticosteroid (such as prednisone,
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ur ei dopropyl ) - phenoxy] - phenyl } -acryl am de (13);
foo008) yl'} y (13);

wa-200k1p#75p 3- ( 3- Cycl ohexyl ur ei do) - 3- oxopr opyl ] - POBUGEY0HA14394
phenyl)- 3-(3, 5-di net hoxyphenyl )-acrylic acid (14). ju

A 2004/101752 RCT/ 0
ey it 0 T PR e LAORM 08 st
leﬂuh%ricl)iéif[o %rc(dthbyﬁﬁﬁﬂ&@ henlibpripes apl thayikt), adessageiBpdifying

antirh@mpatic(drug@ONHRIBhERe3R nisHERA gl L AFYICBYTTI ea (16) .
hydréo%%ilbg%%uglﬁ%l %u&ﬂaia%}’ﬂg%ﬁi iﬂ?eelilﬁﬁ,ej ENF eI HaARReHBAGUch as etanercept,

cor or nu

inﬂi)ﬁg{_aﬁ *ahﬁ ‘tl(e'ﬂilfq&(),edthérwyeikdmﬁnhibitbl) (sptteasosojiblpewdaling sgeptor mnti-
- t - 1 1 .

cyto{tiglg glgt@yﬂ%);ya%d %Qey filze),agtflé/rl i}ncr:nu%%Irgoduﬁ}ngyalgex%s(g&:rh a{slcglz:losporin,

tacrdintidd FdakIcAGElYhd 1 heh OB Mt PIER axXHydrob&IdyE}mBrphine,

aCf%f?‘f%- aéu gt oxyé‘henye?)-acryl Biog dEg?lw). %000103] pgdrphine,

codelim, trambdg) aadehelilef)er red conpounds according to Fornmul a

: [000‘@%/(:3]) : 1E §%§%éﬁ (%_séa%és( tﬁétnrgatlyhgé( %gal%eeé] 8})1( }Qe'pl%gfgtzr&h LR include
inﬂaf}gg&ta 'c%‘i{rﬁ'ﬁtfn%lcfh]'i&il ARt WP beney) rhbenayld arthra®, ¢2&arthritis,
)0105] The follow ng are nore preferred conpounds
ankﬂ@ﬂltég spomdylitis, psdriasisaprosiate §rthiiis pehmp cacute rgemaey distress
- (3, 5-Di.;met hoxyphe = 3= L b= ]od (X RS
syndipE Bpp Py R Rbyal i ok Mitaete sl it
preféz@%ﬂiﬁ%]s?szthega m%y be trleatedhb}|' ‘;he prr]eferred methods include diabetes,
-{4-[4-(2- Car banoyl et hyl ) - phenoxy] - ph [ }-3-(3,5-dim
by peliPHPish SIS SNERPRY BN KNFRRS ST SRPTORIET e G
[000@3%' {4-A gl ﬁ-%%ﬁa 5@5? ?'Fﬁéﬁt'i"@m%la)méthod of treating diabetes and related
. I t hyl carba vinyl[-p enoxy} - _phen%/I )-propionic .
dlseﬁéf iompﬁsahg ést swep ¢fIAinikRAAE 693 subject suffering from a diabetic or
-[.2-(3,.5- Di net henyl ) - 1- .
rlag e & ARSI By AT asgRpeybal Eamls I
Additshil ,[tQQ S4Ldion provides a method of treating inflammation or inflammatory
(5.5

- D met hoxyphenyl ) - 2- (4- hydr oxyphenyl ) - NN- di r
disehsps oy Hiapdsds medingd: by Q)@%kj._l}_e_ﬁ]( DY b SEY P AN s

0% by e ) R g R Ry e moun
of a[zc@?%@»%ﬁid E(lc??f)lg\iélé% toI E\Orﬁnr?éa-s?{- g%(lg. Furthler, _pharmaceutical compositions
cont s b e S 2 LB OBy ) Bl RPE e o
rork 01 sopster it s phamscpialy o pyeiclogiely secepbe arier
for telih theesamayts contemplated herein, are also provided.

[000138] A preferred method of the present invention, thereforé, provides for
inhibiting the activity of TNF-alpha, IL-1, IL-6, PDE4, PDE3, p44/42 MAP kinase, iNOS
or COX-2 comprising administering to a host at least one preferred pharmaceutical
composition as de§cribed above. Likewise, a preferred method of the present invention
provides for inhibiting the undesired action of cytokine, phosphodiesterase, MAP' kinase
or cyclooxygenase comprising administering to a host at least one pharmaceutical
composition as described above.

[000139] The compounds of the invention are useful for the treatment of diabetes,
characterized by the presence of elevated blood glucose levels, that is, hyperglycemic

disorders such as diabetes mellitus, including both type 1 and 2 diabetes, as well as other
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benzyl )-mal onic acid (58); [000114]
2-(4-{4-[2-(3, 5- Di net hoxyphenyl ) - 1-

wdizo@tiayisear banoyl vi nyl ] - phenoxy}- benzyl) - nal saamiSe®4/014394
(59); [000115]

hypesgl{Genfic btlart disoydeinesueh hs bbésdymmtiwﬂ;ed’&hpkbs‘(epglr hypenlipidemia
such(%@%) ph %clye]@lﬂg}%&;%ld?lgbﬁ%%? g)sbrd% 0 BORE 1’9ﬁ7§02mpounds are
also P%eﬁ:ﬁhi%giqe?ﬁé%e e H@KM@HQH&E& tolimJhiieidistaeas Badrey | - vi ny

nzam de ; [000117]
hypeZm{suﬂir[eml(i Jwrmhrmchydleaaraldém;z lto diapetes,diyperanduogoniserydifipes such

-benzyl } -
ss pelsioti 9005 OB oA St L Sin BRI Msiob B30, 2000:
Tayl%gél)ﬂ @Bﬁ%%ﬂe‘cop@l@ﬁm'o}th@[xﬁm’@m$9ﬁ9000)§bbwnagsir€aw disease

such3s Bﬁwwptbr@}s:hr@)(\@lsﬁgatybﬁﬁno{sm purl periphsrab yassylagdisgrse. phe
no en
AdaRey B Hecan s Of e PSR SR AR A, R fo] ACticithentof
1nﬂaﬁﬁi{¥éﬂc}n a%zl Zlﬁmc’gingldgl&li &ﬂsca%@slr ﬂlbﬁlﬁfblﬂlde (5633 medRAG1 Byl bignaling
I nano
pathways Bﬂ@}irtp @rmu@mygat%rw’{%egeg{%g )‘% ]rh@[%gle?%é }EF[NLWI\}F% anftosing
sponélP{H Wav.ggPl%rsglefgg{s 1 aﬁfn?s[t&?q)(?gﬁgﬂﬁg%gspsfoﬁﬁsﬁ h&id'contact and

properti es:
atopﬁ:c{eim&uﬂiz met hoxyphenyl) 2-{4-[4-(3-et hoxycar bonyl am no

loooégéﬁ?"(%y" eobrerBatt it atckat P the baRBrinds e B fegioRe
admnﬂétgl% h %%Bmww js héas@aﬁﬁkﬁ]éﬂfc}to , foeBzathple, c:@atwme blood

acl ester

glucﬂse[ lévéléin @Z)awrt ksaffuy:tugafrhlyll a)hyphrghysentic giserdper pr o @1bg_q;|m¢vent

the GVERPHRRr SarhinD ol RS by iR Bo s in o AR Sffering

from Higliaﬁnf[{%% 1or%ﬁﬁm@mghc)ai &b@mexm the kesydfidistetes| e cxzbmpound is

usua[llaz adminigterel in3heampwns slieiash inspiycerthe Blagdialisase lgvel dieg fatty
ac1d[qg%e6,1t§1§1y%¥1llgle 1eROERRY dne 1BV kiR R MgroW 6RalleR ks the

symptonts a[rﬂfc(r?:ed‘\(cettlyd ﬁﬂd sfeodplixatprns payéo)c;qmbwrbh glevptedigiels of these
paran;e%ers A \]:alrllé’?yr c?fp sugj ects n_la@ bl\el-'c(gelzagal%lt \%1 ﬁf rl}/resenl com}goux)ds to reduce
blood glucose levels such as livestock, wild or rare animals, pets, as well as humans. The
compounds may be administered to a subject suffering from hyperglycemic disorder using
any convenient administration technique, including intravenous, intradermal,
intramuscular, subcutaneous, oral and the like. However, oral \daily dosage is preferred.
The dosage delivered to the host will necessarily depend upori the route by which the
compound is delivered, but generally ranges from about 0.1 to about 500 mg/kg human
body weight or typically from about 0.1 to about 50 mg/kg human body weight. Generally
similar types of administration and dosages are also contemplated when the compounds of
the invention are used to treat inflammatory or immunological disease.

[000141] The compounds of this invention may be used in formulations using
acceptable pharmaceutical vehicles for enteral, or parenteral, administration, such as, for
example, water, alcohol, gelatin, gum arabic, lactose, amylase, magnesium stearate, talc,

vegetable oils, polyalkylene glycol, and the like. The compounds can be formulated in
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[ 000129]
3-(3, 5- D net hoxyphenyl ) - 2-{4-[ 4- ( 3- oxo- 3- ur ei dopr opyl )
wo 2phenosy] - phenyl }- N-pyridi n-4-yl acryl am de P60)US2004/014394
[ 000130]
sohd\fo{'rﬂ @El 24 QRREN¥ ul%s (dgag':és dhashgposiananyd ﬂl[tgem{lgmﬁ%l(ng -e.g.,

urei dopf opyl ) - phenoxy] - phenyl } - acr 861
soluﬁ@ﬁOﬁBﬂ@nsmns and emulsions. The preparations may also be delivere

transgg AL OF e oA ppcaioh: M NV i met iyl - 2 (4-{4- [ 2- (2-ror

[000?4 et hy gggﬁﬁﬁmé Of RpRYértatPlRedapOhnd WRyIdingr it praseie

mveﬁtu(rsérs Jlbisn@teﬁo&ﬁph@i’r%ﬂl)andlm Hiwtherieypmples illysirating the syptheses

erazi
of a8 BB gy Prcomtian e PRSIy Py ion oo B RS
WO 2004/ 101752 PCT/USZOO4/014394 [ 000133] However, it
will be appreciated that the invention also
contenpl ates the pro@ﬁ&ﬂ@ﬂEénd use of other conpounds
according to Formulas I-XI11. 000134] The conpounds

accor di n§°%%, t he present inv 8 co ned
Md);f CH#O phy ologlcall acceptab AL er or “elu cl e
r ovi-de har < : onpog et, such as,”
hilized powder in the form of tab et or clEpel e
MA various®illers and binders. Siffllarly, the
conmpounds may be coadm ni stered mn%h ot her agents. Co-
adn1n|strat|on shall nean the adn1n|strat|on of at
y ' S QW &AHde t he
ooth agents.

Z'D od of tinme.
The effecbi dosage of NaHconpound in t osi tion
can be MAdéﬁfjxaried as sel ected by thoszegffﬂggqgﬁﬂ{y
skill i® the”artHoand nmay be enpirical |4 detéernm ned.

Mor eover, the conpounds of the present invention®can
be used alone or in conbination with one or nore
additional a s dependi ng t he indi ion and the
deS|r% er gggilc effect. Fggo- 'P-ngﬂ the case

' ¥ agsSgci at ed
conpl i catiaggUrerncl uoken'yg, “obesi ty and
a, such additional agent(§) may be

selected fro group consisting of . Nryul i n Qr an
insulin mmeti dEbnyl urea (such as erNW
acet ohexam de, chl ogpropani de, glinegiride, 0O O

glipizide, glyburide, tol butam de and the |ike) or
other insulin secretagogue (such as nateglinide,
repaglinide and the like), a thiazolidinedione (such
as pioglitazone, h5eg3|oll azopee and the |ike) or other
per oxi sone prolifergfor tivated receptor

( PPAR) - ganmma. agoni st jrat e (such as bezafi brate,
cl of i br at e(CHee$@f | br adre, '\ genfi brozol and the |ike) or
ot her PPAR—alphaagoni st od PPAR-delta agonist, a

bi guani de (such as netfor a spatln (such as
fluvastatin, |ovastatin, Miznvastatin and
the like) or other hydroxynethylgl QE (HM5 CoA

reduct ase i nhi bitor, an al pha-
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gl ucosi dase i nhibitor (such as acarbose, mglitol,
vogl i bose and the like), a bile acid- binding resin
woOehoes2 chol est yram ne, cel estipol and the | PRENS24/014394
hi gh density |ipoprotein (HDL)-Ilowering agent such as
l'i po h tails the
1000%88),.,CoPL T dctily SERGSie M QELRURRCLI Sebies e
syntR@@if 71 ncisuelee uﬁdﬁrsteodaﬂmai the Sehérhemlyhng 2are representative schemes
t hi azol i di nedj one, Q£ate or St?g EF &referably
and argnPbinanded fo by ]@'@Eﬁ%gﬂ £ FORRUNAS 'nfl ammat i on,
i nfl ammat ory di seases, autoi mune di sease and other
such cyt oki ne medi at ed di sorders, the additiona
agent (s) may be sel ect e®GHIEME Hhe group consi sting
of : a nonsteroidal anti-inflammatory drug (NSAI D)
such as diclofenac, diflunisal, ibuprofe aproxen
@ﬁ) Fre” T %b a cyclooxygenase- TR é&m%such as
g [ rof ecoxi b and the |ike), CoN{i costeroid
(suc
PCT/ 38500%

edni sone, 33a@@), 2004/ 101762 5
014394 npethyl predni sone Ad e like)—or—
ot her i nmo ppressive agent (such as ne
IefIunonidgﬁ:chIophosphanide, azat hi opri ng
like), a di s€aseHdodi fying antirheumatic drifg

(such as injectable gold, penicilliamne, :
hydr oxygfl oroqui ne, sul fasal azine and thg like), a
TNF- al pha inhibitor (such as etanercept, infliximab

and the like), other cytokine inhibitor (such as

sol ubl e cyt oki ne receptor, anti- cytokine antibody and
the |like), other immune nodul ati ng agent (such as
cyclosporin, tacrolinus, rapanycin and the |like) and
a narcotic agent (such as hydrocodone, norphine,

ce@i ne Ay ateeMsl and the |ikemeo[ 0QQ cBowé erred
di se that may be tgeaped by th referred net hods
i ncl udg | annatorx/my/mnnunologl ease, for

exanpl @¥e rgetimatoi d art By i s, ost eomet

ankyl osi ng ;spondyl i tTs, psoriasis, psori:tic

arthritis, a , acute respiratory dis H H
syndrone, ch Bbstructive pul nonary di N N\W/
multiple sclerosis. Additional preferred disease

t hat may be treated by the preferred netgods i ncl ude

di abet es, 2 hyperllplden1a i ncl udes coronary heart

di sease, cancer or proliferative disease. [000137]

Anot her aspect of the invention is a nmethod of

treating diabetes and rel ated, diseases conprising
EXAMPIH®p of adninistering to a subject suffering from

| abet |.C tel at ed, condi '
WO@*&AN iv eaﬁzilamngoq,xaglp‘l:eg r%oﬁllolgi)d%fl %?:or rru?ﬁﬁgfrb@?(ill‘% ? r.esent
invAddntan@Rdd hot inteAdedite Vigdit ihe inwneivh iteanyawagt hod of
treating inflammation or inflammtory di seases or

di seases nedi at ed by cytokines PDE4, PDE3, p44/42 NAP

ki nase, i NOS and/or nlsterlng to a

subj ect in need of such rea nent an effective anount |
Systhesis G3MSHAL b6 pHEMT)-R o 4FdF (e ms3 -ureidogiropyl)-Poemok}-phenyl} -

har maceuti cal conpositi
P acryl?c;pamd meﬁlyf ester (1) [see Scheme I]

[000145] Step 1 Svnthesis of 3-(3,5-dimethoxyphenyl)-2~(4-hydroxyphenyl)-acrylic

acid (2). To a mixture of 3,5-dimethoxybenzaldehyde (120 g, 0.72 mol) and p-
hydroxyphenyl acetic acid (110 g, 0.72 mol) was added acetic anhydride (240 mL) and
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contai ning a therapeutically effective anmount of one
or nore conpounds according to Fornmulas | - Xl
woagriloersz2wi t h a pharmaceutically or physi ol ogPCaiusg004/014394
acceptable carrier, for use in the treatnents
triefMBnP (F1adL.heb %tlﬁ'iv )T Bis AbS-RoRIoB¥h<dAS mikBROd:S ﬁéatﬁg becomes
preferred nethod of the present Invention, therefore,
horpegenpensst +80°C. | AReiheinggjirradeat é&@‘?@/fqr;ﬁ Tt thexmixaurp s cooled to
oy b B o, SRR 0 0800 R im0

keepirgftempedtupdibelomee10°C; Eﬂhe s@mm%dfmmfedaﬁ 3es@idodseNaOH (1.2 L)
above. Likew se, a preferred nethod of the present

and; stigredfoigh> hprideifiaaters aciiiias mangainmg aisapsratesg at 25-30°C,

h
wnfé‘%x{lcg gixcg ééﬁ%ds Ighz fbﬁ%Hﬁ ?ﬁ@{}l%g %ﬁnfeg géﬁxrc]:t ad ﬁh%%?ia?d g{%&hed with
waﬂeeasgw@md@ bwdnw(eﬂ@@ g;advet akepDhe tiuda pﬁ&ludewaﬁ dissslved by

above. 9] The, comnpounds of i nventi on_are
heaagém @Cfsfs % g %Hék\éﬁume eﬁmf-‘eﬂéhq praduct was
b | |
dn.igg?\teﬁﬂglaﬁﬁ e«a&ﬁm%wgil £V @de%ld)%l%s?'@%ng%@gﬁ. FINMRDMSO-

erglycemc sorders such di a

dg) a2l 48 (bs, 1H)n9 I417st ngl)b'bwl(s; YHg, 6195 () J28.0iHh @D s6.76%d, ]=8.0 Hz,
wel | as ot her 004/ 101752 PCT/ US2004/ 014394
2H}a)¢r§ér(§l yéete lﬁéi %?'ééd drédriierisien (SaéHébe& ty,

[oogyp Jf?f.eg’r)@ z ﬁthLis of*x @rs'.di e
phdnyﬂea.cryﬂcelcghﬁ_p&md@ @lOe’Zl Iabls ovas slm‘sullvedi ur 32(tht anbyirwen DMSO

di sorder,s |inked to ins re t ance an
undgy BB G Rets S e (1R & DrBR0 Fre Adag in tots. When
the dblB6A B&omﬂé\'ﬂb%c%@ﬂé&g Iﬂdér&déﬁﬁ'dl&élﬁ/ﬂ@ (§)Uﬁ1|IL 022 mol) was added and
pol ycystic ovary s ronme (lbanez’ et al., J.
the prighiee Wapheatask atd 00 f<3§2}g er ogimg to mayn t_,ﬁmplargure the solution
c 3 ).
T e o

ac1ddﬁs@ wlmrS% el eh 0 PB4 and therédipitRedprodaccrtsaibliditee 8 suction
Addi t i onal Ié\‘\g t he conpounds .of the present. invention
filtighian. ghhe et dilter pakegyas digsolvied 4n ﬁ@ﬁplwm of heiliggrgetrasianthd

@{Hgs;]ug%h QSR @nﬁtfgér chﬂﬁﬁ%f%ect F{H%%@ mg bI8FWRY collected

al'ing  pat vvays
by eacuohi filestiors Uhk paslucheasratial «zivemughir attdiosC ima Wyd:mmn ogen. Yield:

62 g Bl Analyslss RO OS5 6k B0 8 chath LB 11D, P¥S (g, 1=8.2 1o,

2HF' @!7@9(9 ltIJ(I))lSJ7 2[7QQOJL%Q)1H§Y2H} W%t(HEJHs 0 Hgtzfgf g{l‘;sa(ﬁt Jishf‘Hz 2H),

nds ‘of the I nvention are red
6421|G®Em1 6\HZ|, tH),i6s2%(d, l%@stsBH} i3060e(st 6Hp, for exarrpl e
| f

00pFRATS 15

eth&mm%ﬁﬂmﬁm%emxv%ﬁeﬁm Jaér‘m@'é@i@MF yrtrfe fyﬁ%g{;héﬂo%@etate (7.14

responses I n apaﬂent su’rferln fromin nmat or
mlLj B\ﬁmnmlbgyas: addedite easwpension pﬁblaHa(ée%oﬁ neihetiaboids).64 Ee66 mmol) in

en GRS IR (199 DR 00 B e i e B HF wfERURRg oy 15 min. A

solit#dnt of aldehyde 3, (12.12 g, 30 mmol) in THF (100 mL) was added and the mixture

was stirred for 1h. The mixture was quenched with saturated aqueous ammonium chloride
solution (5 mL), diluted with ethyl acetate (300 mL) and acidified with 5% aqueous HCI
to pH 1. The ethyl acetate layer was separated, and the aqueous layer was extracted with

ethyl acetate (100 mL). The combined organic layers were washed with brine, dried over

38



acid level, triglyceride |level and/or the like |evel
sufficient to inprove or alleviate the synptons
wandi4an1rseduce the risk of conplications assocParas2004/014394
] with elevated | evels of these paraneters. A variety
anhpdrossIN S sfilbayd el dconeattededriThh ctidle ppodsewes porifiedinds
educe blood Iu e l.evel s _such_as |ivestock, .
recryRpliZ6 o G918 gRKHEF S CISLoTL T yRRT. 10 FomBRd Whgsuspended in
hot ﬁﬁ-’fH&ﬁHF@@O ﬂﬁ}ﬁ ahg a%ﬁiﬁhﬁﬁrﬁtv%hﬁﬁ’e (30a05HD) @Péhl@ﬂé&’é&i Wadladded to
from hypergl ycem c dlsorder usi ng any conveni ent
yielddniinldt 12:39 1871186 briadsés: ' HNMR DMPO-dtx &V.8A¢dsI=8.4 Hz, 2H),

7.64 (s 16> bt B Y 3253 8 5 o olyer TEUE v oPsaa 300, 7.01 @
J—sﬁfﬁz @qqs)agy @@'JEY@H%O‘?_IIIE 6tzhe(t WQQtHMH') 61283&133@& '6' Nz, 2H), 4.18

depénd ‘upon t'he route conpound
Jdﬁlz Hey234), 3501(s, gl el.26 Ktyh 5@9@5 3H)om about 0. 1 to

[Oo%gﬂt o SRS HIES Pl HibdiopRhshBrgie 4 O

eth&%ﬁbaxhsh;éthm-ﬂiénamtﬁmaﬂ}Oefcrﬁwacm &hIBS b o Tp’e\ﬁ§iof=ii GSRERSY Ni

are also conte ated when the conpounds 6]
(10. Drngnmp}o%SOerechr;Ewat@r aqtizg catalyst) anaieeelydiexane (2:1, 50 mL) was -
adabTUBLEOLERY 30 5 89Sl AL TD 8 CRATRALIARR (1740 ),
Fnvention nmay b use I'n I ONS Uusli

and #gCRpilthg sipharwastivet sedory@ly frds Hr thﬁﬂiydfcigen & Eltmospherlc
parenteral, adm nistration, such as

presygreet-ompletion of the geaction jas @“&ﬂﬁlfﬁfeélﬂ?ycHPLQéF%é’anﬁﬁwtﬁébe speed
o TBFATSLUML R b SR s o, v
wasbeashed with athadoli-dioX#DeZD04 20015 2andGoIveseeasi¢ BipoBadd. The solid
Obtai%‘!ﬁlp%%sl 4] ésg}vgg 'ilg Bet tSﬁle;taq,]gl S%trah} apdegqo TN Lﬁ% 4[;16 %%glgnigaﬁ‘]cdSolid

sepa?%&'Wa@ FiStercA A YAShEANSitR N - c%'IﬂJ{o‘hhéﬂ@%SO mq aRA apRY a’é 590Sfor 6
may al so be delivered transdermally or by topical

hr. ‘éptd i1d &l 2 B0. 500 Odpgis: fﬁﬁ\IM%(tDMg@sdéﬂl'fSIQ&ér(esbﬁ‘I) &68/, 1H),

724 G bk oA 1 o Rl B e i R e v-s.4 1

2H)I 6. bsmt rr:az ) 'Bﬁ 1 6ymldheses HoPHRdchd qumﬂi 2 ERNPEY ST (s, 6H),

accord 2 o the resent invention are also given

28%@,|Jm&H7s 6@(t ne’lﬂ)c@@él(%8 AzBEHO 50me F~ C

[00qi8f 2 eyt 3-ureido-

propyl)-phenoxvl-phenvl}-acrylic acid (6). To a solution of sodium ethoxide in ethanol

(21% w/w, 65 mL) under argon was added ethyl acetate (3.12 mL), then refluxed for 20
min. Urea (18 g, 0.3 mol) was dissolved in the above-mentioned sodium ethoxide in
ethanol solution at 75°C. To this solution was added 5 (13 g, 0.027 mol) in one lot. After
all dissolved, the resulting mixture was stirred at 75°C for another 5 min, cooled quickly in
15 min to 15-20°C, TFA (13 mL) added, and then adjusted to pH 4-5 with 5% HCl. After
stirring at room temperature for 1 hr, the mixture was slowly added to water (520 mL).
The solid separated was filtered and refluxed in 10% isopropanol in ethyl acetate (150

mL) for 20 min. The mixture was allowed to cool to room temperature, then incubated
overnight at 4°C. The mixture was filtered and solid was dried. Yield: 8.5 g. Analysis:
'THNMR (DMSO-dg): §12.35 (br, 1H), 10.20 (s, 1H), 7.75 (br, 1H), 7.68 (s, 1H), 7.26 (d,

3Y



3CHO4 CEt O MO COOH MO COCH | | Raney Ni Owe |
NaCEt/Urea O i | OO CEt I/ NYNH2 5 06 OO MO

wWeRUMEO(BR3) 2S04 OV LI O H O/YNH2 O O 36 YOI/US2004/014394
2004/ 101752 PCT/ US2004/ 014394 [000143] Schene 1

'J—s EmzaQH; . hﬁ(dsyiﬂ hesi §H§Jf6 maip.&tmtﬁﬁzﬁﬁ) 6Seh@rg=24 Hz, 2H),

details the nt hesi s under st o
6 39 hAE2 01182, SR YE (4 T5hd HE- 2HD 3 3o UMt o) e BredD: 2:54
J=17. gq_gz ?féli not intended to be limted to the conpounds -

¢fosed. SCHEME Il MeO COOME MeO COOME NaBH PBr
[000958] 4 VD) Jtes: |Svnihe§iki@f B- (@ﬂ dlﬁiht}ﬁ)zvﬁlkﬂvl) 2-{ 4- f@m_-lﬁbm
OO W AHI ~ \éé %) f

propyl)-phenoxy] Dhenvl}-acrvhc aci methvl ester (1). To a stlrred solution of 6 (5 g,
0.01 mol) in dry DMF (35 mL) under argon was added K>COs (1.38 g, 0.01 mol). To this,

dimethyl sulfate (3.8 g, 0.03 mol) was added and stirred at room temperature for 30 min.

The reaction mixture was acidified with 5% aqueous HCl and extracted with ethyl acetate.
The organic layer was dried over anhydrous magnesium sulfate and evaporated. The oily
residue was dissolved in hexane/ethyl acetate (2:3, 30 mL) with stirring, and incubated ‘
overnight at 4°C for crystallization. The solid was collected by vacuum filtration and
dried. Yield: 3.3 g, 65%. Analysis: 'HNMR (DMSO-dg): 10.17 (br, 1H), 7.72 (br, 2H),
7.72 (s, 1H), 7.25 (d, J=8.4 Hz, 2H), 7.18 (d, J=6.8 Hz, 2H), 7.21 (s overlapped, 1H), 7.01
(d, J=6.8 Hz, 2H), 6.96 (d, J=8.4 Hz, 2H), 6.41 (t, ]=2.2 Hz, 1H), 6.28 (d, J=2.2 Hz, 2H),
3.73 (s, 3H), 3.57 (s, 6H), 2.84 (t, J=7.2 Hz, 2H), 2.61 (t, J=7.2 Hz, 2H).

EXAMPLE 2
Synthesis of 3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-ethoxycarbonylamino-3 -0x0-propyl)-
“phenoxy]-phenyl}-acrylic acid methyl ester (8)

[000151] 2-{4-[4-(2-Carbamoyl-ethyl)-phenoxy]-phenyl}-3-(3,5-dimethoxyphenyl)-
acrylic acid methyl ester (7) was obtained as a byproduct in the synthesis of 3-(3,5-
diméthoxy-phenyl)-2-{4-[4-(2,4-diox0thiazolidin-5-ylmethyl)-phenoxy]-phenyl}.-acrylic
acid methyl ester, performed essentially as shown in PCT/US99/09982 (WO 99/58127). 7
(460 mg, 1.0 mmol) was taken up in dry THF (6 mL) and cooled to —78°C. To this
solution, lithium diisopropyl amide (LDA) (2M, 0.55 mL, 1.1 mmol) was added and
stirred for 10 min. Ethyl chloroformate (0.11 mL, 1.2 mmol) was added and stirred
overnight at room temperature. The reaction was quenched with saturated aqueous
ammonium chloride solution and ethyl acetate (50 mL) was added. The organic layer was
washed with brine (2 x 20 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: 264 mg, 49.8%.
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O O 23 17 EXAMPLES [000144] The foll ow ng exanpl es
are provided to further illustrate the present
wonvenisan and are not intended to limt the | REEMUS2@A014394
in any way. EXAMPLE 1 Synthesis of
3- (3 5 di met hoxyphenyl ) - 2-{4- [ dsd
MeO: PRE Fopirenyl } - acrylic acid n# gster (1) [see
2 3 (3

xyphenyl) 2- (4- hydr oxYPhemhe) @ ylic acid

Q A& m xture of 3,5-di net hoxybenzalldehyde (120 g,
0.72 mol) andp- hydroxXyphenyT acetic acifd (X0 g, 0. 72
nol ) wa ed acetic anhydride (240 nli) N
2004/ 101 PP04/ 014394 triethylanine (161 m.
1.6 equiv.). Thik non-honogeneous mi xture on heat?ng
beconmes_ honogenéous at -P70C. After beigg stirred at
130C fof 4 hr, the nmixture was cooled to room
tenperature. HO (15% 500 nL) was added to the
tio € 70t @NPEY, FL2AN (D, J=8.4
odi$3C" 'Afggé&ﬂ]}g\@gfmdlws@dgjommé& ), 7970 @MY, L4

i ssol ved in 3N aqueous
Hz, BHQ‘I (7l(d2J=E8 4 Han2Hp 16199 (@dJ-+84 Ha, BH)6,94Tde)+8 .4 Hza?H). et (1,

o35k W BT P B8 DT, 201 B0 440 o

27@@?géig{ffgg%}aﬁggmp pd with water to give crude

0 g, wet cake). The crude product was
di ssol ved by heating in ethanol and recrystallized by

addi ng equal vol ume of product was dried
overnight in a vacuum OWLEBBE Yield: 161 g, 74%
Syﬁﬂﬁﬁ%%&‘? {4( [wa%eﬁﬁ?ﬁ‘ﬁg@%ygd?)gny%ﬂrgmﬂ-g oé(brproﬂ.)}‘ﬂ)-ph&mé@] -pBenyl}-3-
J 8’ o Hz (iﬁl)dlmstm5mhenyb’:ﬁzr>ilcrafld @ﬁﬁyw@teﬁv@l d, J 2.2
Hz, 2H), 3.56 (s, 6H). [000146] (b) Step 2: Synthe3|s

of 3-(3,5-di net hoxyphenyl)-2-[4-(4-fornyl phenoxy) -
[00mIZaNY ! ] -7A@r38, 3.0 bl prdaredas(ifi £x@mple w24 takoh ppwadry THE (20

mLﬂéqélse‘é'e&Veiﬁg IR o bisap BPBeL DAZZBh g BLas otpo IR added and
stm%ﬁl ?cﬁ‘dl 0 Iﬂ %%}of&ﬂﬁtes(glél?t 99 nRBEI3 R E@Mﬁfmﬁmed

uorob enz ehyde (27 nmL, O. nol ) was added and
ovenhghtm pctourt remmsamreaﬂmjrea@tmm@@ qtmnclsedhvlth setuiaied agyPIUg

e SRS B AR B Sy B B Rk oy
wasax%éﬁg&' With hR%e (MRS Sy, diibd 64 ahyidiowsniidesium sulfatt shdand

he precipitated pro uct was col | ect ed by_suct
evapmrlatGd amdezmedmeré pyassurei [The erudgpeodugts was Burdficrhy ?lﬁc%\gel

f
cm%apgu@én]?f%qf) i H%thifﬁ?{éx?&%ﬁl??%e%&@ ?/)Zg?&%lh‘ . Sgl% "."‘s’?t.jt“/ﬁ.e
solid was coIIected

MeO. N COOMe
MeQ. N COOMe

[i'ﬂ OMeli'u
OMe o

41



by vacuum filtration. The product was dried overni ght
at 40C in a vacuumoven. Yield: 62 g, 73% Analysis:
wOIﬂDMFio(BwBO d6) 512. 87 (s, 1H) 9.94 (s, 1H PCT'/UQ5004/014394
H, 7.72 (s, 1H), 7.27 (d, J=8.0 Hz,

oo, 1 i AR, iy £t L 2 P o

5H) (73%5 @ﬂksh@?zg 1417,]7 (8:0d &sem& 28y, M 40, =84 Hz, 2H), 6.94 (d, J=8.4
di net hoxy

Hz, aﬂmeylcwhara/ﬂz,vhmyﬁ )28 ml» Jeﬁé&‘%? 2&%@92 (s: 2Dy 378 (@D, 357 (s,
6H z9 hyI phosphonoacetate (7.14 mnl, 36 nmol) was

)a7d a suspension of NaH (60%in mneral oil, 2.64

g, 66 mml) in anhydrous THE (100 nL) at OC under

argon, and the mxture was stirred for 15 mn. A

sol uti on of al dehyde 3, E(Xfé\’IEEEdf, 30 mmol ) in THE (100

d IXEAFL I - _

sl SO RL BN R YRSkt prbnbol shent

amoni um chl ori de solpudpiomc @&drfl)), di | ut ed with ethyl

acetate (300 nL) and acidified with 5% aqueous HO to

pH 1. The ethyl acetate |ayer was separated, and the

[ooﬁ%;ifoﬁ éz' GYEDimaRo )%l?ﬁ}h%ﬁ% o Aiat (- etﬁ&tyléhrb@ﬁﬂtvﬁ{ﬁ) ﬁﬁé}l@xy]

ani ¢ |ayers were washed
phetyl}aerylid nac1e1c(4,om7 g,3f80 Wineld M$ dBsaised m@mmmgbdloxane

T M 3B S BT P A B s

undQP KA RnTor L3O Cafalysthiaitaa @&hovéﬂh@ ﬁl@ﬁﬁ@m%d\&aﬁen’c was
suspended in hot methanol (200 nmL

evapwhiedwnder3edured pressuse tayiels Hf e ﬂmﬁbowa@aml)@ {f}r[ét(a

ethqsi-ycafbor(ygethylﬁ é’ﬁ c%y] %g?_‘gy{? -p@fﬁgcg‘}fc(s bai (W%t&t% d@)ea éO 2l g,

3. SS‘Hnnol’ﬁ)vas cﬁss’Z)Bveﬁdn S(8d18m|'élhox2dhi) (,2 77].\/]1]2 AL, 9.98 nBnbl) at &(D%)C under

argc(7r1, (a)lr:xl@ ég)gt’h}qza soiqlbon % 1§g1 (la g, 3%% n@mp_E in Quaﬂy'a'z%lsleg{);an()g(ldslmm was
addi}%éﬁlﬁ%@d aglt_ﬁ%teﬁg;%?at&% fop? hr. Eﬂ?aﬁof vas dvapbrated nded duced

esi s
pres’ﬁu(eSwEted (Zﬁemhb) wap hdded] ycidifipd 1§ pH(lZO}ei%@yqu@cyls HCI and extracted

A A LSS A 38 02 T

X 20“@1?.3 rdrﬁa‘atdv\élearﬁ%ﬁh% %anhﬂuﬁtshﬂﬂt@and b@%{ﬁﬁﬁecﬁ 2Tk, crﬁ@e pl’o)iuct
added a solution of 4

waspmtfmd@y@fllcetgqhmpmatogr@am ap@ el}ltedm@h ht%ane-eémd aﬁﬁéte G:7)
con Sgg %{;]esgn%rasléfﬁ wgefo\ﬂ?ﬁ'gé tbk réc? tﬁtlilgﬁfo%tﬁ%r}{ e%p% Y 1€'1(E)ln2506f mg,

22.8%Re reacti on was m)nltored by HPLC (t| rre varies with
the speed of stirring). Catalyst was filtered through
a bed of Celite(r) diatomaceous earth, the bed was
medashed wi thogt hanol - di oxane (sql, 200 mLypeognd sol vent
s gvaporated. The solid obtait Wwas] di ssol ved in
i gne (150 nL) and cool ed 1C _eovernight. Solid
S was filtered and washed A e-col d
tol uene (50 nL) and died -at»55C for. 6~ hr. Yield:

11. 61 gOI ysis: 1HNMR (DVBO- dB) ~512. 75 (s,
1H), 7.68 1H) . okt N_NH
2

b

0o o O
18 10
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7.26 (d, J=8.4 Hz, 2H), 7.17 (d, J=8.4 Hz, 2H), 6.99

(d, J=8.4 Hz, 2H), 6.94 (d, J=8.4 Hz, 2H), 6.39 (t,
wo=200400H52 1H), 6.27 (d, J=1.6 Hz, 2H), 4.06 (g8CTASZ002/014394
Hz, 2H), 3.57 (s, 6H), 2.84 (t, J=8 Hz, 2H), 2.60 (t,

[00(%1%%5% ; régilt%sisllﬁt%éﬁ OVED-8: 5887 (&, 9L GE1HSER (br, 1H),
7.313d( $=52 iR M er=9.) Hz; 14y, 69 1((@; B804 Bz 2Hd), 6B0 (d, 1=8.4 Hz,

yl)- h nox nyl yl
2126804, A B rTte i attnse B WG ot o ol 3,845 61D
1 ! 2o1.) .
31T WO BR8P 4G OSSR A BE D B S s
di ssolved in the above nentl oned sodi um et hoxi de in
et hanol solution at 75C. sol ution was added 5
(13 g, 0.027 nol) in on@%ﬁﬁ? al | dissol ved,
gL Lo d endx
S B L e premd e °%‘é’ LRGN ensiy)-
added, and then adJ eyl } taorydid agidg (1M t h 5% HCL. After
stirring at roomtenperature for 1 hr, the m xture was
slowy added to water (520 nL). The solid separ at ed

[ouwt]f' | t@feﬁgo @D)@, 3.88 L&Y wab dik8kvéd Bisodfan ethokideqR mM 2.2
acetate for 20 mn. The m xture was al | owe

mLI @92 mnmlb ot §036mndenpseemnand & thiesplptien el dol 4 g)\/?e%mglrﬂl) in

rgpa ethgrrt](g (gg mivﬁ s‘ﬁ@éedf Anﬂ_r'%ﬁﬁg ADRE & nu%t@?? gfsj I-(Jug Ethanol

was]éi‘)a or&ﬂ:dZﬁdél‘Sredddd)i re-ésﬂl’é Whter (20HRL) \Waﬁ&dc(ed aci#ified To gH 1 by
(d, V\D 2004/ 101752 PCT/ U82004/ 0 439

5% 2quepug 41C1 pad extraged \Q}q)\ cthyl gcg:ta{tg A:f]hqprgg}_ﬁ laygp%[gs washed

w1tl§| q?te %65 5%} gxgkes(% )%2@ %é‘)t dl‘le%i: (gvlef1 mﬂ?ydrét@ma%zeglﬁn{ &hlfate and

evagorated( The crdidd pddhiz, wa%l-li)unﬂ:ed (b@]sﬂ[r]a gef th&ngtpgeaphy and eluted with
Synt hesi s of

hexﬁséq By ?ﬁqmq%%}fogtﬁuqnag %@_1:18)?.81_%1 m)efo&lmved by recrystallization from

eth Oquyle)cr Rbehxydaphenyl | -acrylic acid methyl ester
1). To a stirred solution of 6 (5 g, 0.01 nmol) in

dry DVF (35 nlL) under argon was added K2C03 (1.38 g,

Dl ) cod@ this, dinethyl I[fate (3 g, 0.03

8 added and stirred atMé:tg 6 Fg?ure for 30

e reacti on m xture was a Pfied wwth 5%
@l and extracted with et h # ate. The

organlc ayer was drl_ed_mz_e_L,anhyd%eUs :

-|J

sul f at e @ud~gvaporated. The oily residue xas
di ssol ved he an thyl acetate (2:3, @ ) wit
stirring, af }ncaE? overni ght at 4C ™t~ ﬁ NH;

crystallization. Ohe soI id was coll ected by vacuam o
filtration and dried. Yield: 3.3 g, 69% Analysis:
1IHNVR (DMSO-d6): 510.17 (br, 1H), 7.72 (br, 2H),

7.72. (s, 1H), 7.25 (d, J=8.4 Hz, 2H), 7.18 (d, J=6.8
Hz, 2H), 7.21 (s overlapped, 1H), 7.01 (d, J=6.8 Hz,

[oogt%fg 6. 9%5%31SJ]T-§~II6‘IR::§)M§U)417%€81Q151( I, 11&2210230% 113)7.92 (br,
1Hp.78% ((dt =92 Fz22 M, 7.68Hp, 112), §65((d, I=1670 Hzy KD, 7). (br, FII)H) 722 (d,

145 B, 30 B R By 24 IS 8 Fk 2 Gl S

6.40%s, 924@0@{20@1‘1'))6 28 (d, =2 Hz, 2H), 3.59 (s, 6H).
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phenoxy] - phenyl } -acrylic acid nethyl ester (8)
[ 000151]

wa-200k1p#75¢ 2- Car banoyl - et hyl ) - phenoxy] - phenyl } - BEfRIS200d/014394
met hoxyphenyl )- acrylic acid nethyl ester (7) was

obt ai ned as a byproduct gixaNIPEE®YNt hesi s of 3-(3, 5-
di met hoxy- phenyl ) - 2-

Synfhfm[s £} 2?,5 Cﬂlmomotéwlﬁz?mﬁd{%{%@ypmﬁWISIQEHHMMTH%%HKFHYI}
-acrylic aci { d
2t shown i1 per/ Usoopeegss e ibesBf Bao T - 2 (60 g
1.7(8)Crm_?_l )t\r/]vas taklentup inI drﬁ THEd(6 nm.) and cooled to
- 0 is solu t '
oo (S suton o6 dhoh . L BBt SERPAER ity s
add%zm&q 2 gtd%ydxm%g d?B a9 rd?@dl s(lﬁaty(o ks glﬁ) 3 'Hﬁﬁblb was added

. Stirr OVErni g room f’enper at ur e.
and H@ed £364th ﬁelﬁnl\jﬁituwiblﬁ 30 etn, Vﬂ“ltdreaﬁtommbmde aqu @oured into water
ammoni um chl orj de sol uti on and et acet
(30 43 BRI R G ACE ot BF G MRS et VB Rfadeps
mag] eﬁlgm%gfata dhd ‘dpat&f] g ﬂﬂﬁ ?Wab‘ d 8§ olamd
vapora un Feduced pressure. e crude product
chrdt@eﬁogwphyf dvetsitiya gellalnd alwged with hemles}gﬂla(bﬁ@ﬁtaéﬂéﬁ 1pYieldd0.39 g,
wi th hexane-ethyl acetate (7:3). Yield: 264 ng, 49.8%
92.2%9 WD 2004/ 101752 PCT/ US2004/ 014394 MeO COOMVE MeO | \
\coove Ove VI O\ OV I/ NOEt / NH2 OO O7 8
[ 000152] Anal ysis: 'HNVR ( DVMSO- d6): 810 52 (s, 1H),
7.70 (s, 1H), 7.24 (d, J=8.4 Hz, 2H}, 7.17 (d J=8.4
<.-CeoM9 (d, 1=8. 4 HMeOsu B304 oz/d\ J=8.4 Hz,
, d, J:2.1 Hz, 2H),
.70 (& 3.56 (s, 6H),
1.19 (t, J=7.2 HZ, 3K~ EXAMPLE 3

o}
2-{4-[ 4- enzoyhox car bonyl am no- 3 ) nNpheno
xy] - pheny % Paret hoxyphenyl ) - a ry | C ac\n/d
met hyl ester (9)o[GDO153] 7 (1.38, 3.0 mol )Opr@par ed
as in Exarrple 2 was taken up in dry THE (20 nlL) and

cooled to -78C. To this solution, LDA (2M 1.8 niL, 3.6

(00679 ) Wa«SnaityhiigdHNMR (BMSO-dlg): Bb0.17 s, 1R, 7.Bé Gory 1H), 7.70 (s, 1H),
72500 E8a U5, 754 Bletipped, Y18 BEAPRE, 285! 730 &) £%.4 1z,
2H), 6.95 (d, J=8.4 Hz, 2H), 6.41 (t, I=1.6 Hz, 1H), 6.28 (d, J=1.6 Hz, 2H), 4.19 (g, 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, 1=8.0 Hz,
3H).

EXAMPLE 7
Synthesis of 3-(3,5-dimethoxyphenyl)-N, N-dimethyl-2-{4-[4-(3-0x0-3 -ureido-propyl)-
phenoxy]-phenyl}-acrylamide (13)

[000161] To a stirred solution of 6 (1.68 g, 3.43 mmol) in dry DMF (30 mL) was.
added carbonyldiimidazole (1.1 g, 6.86 mmol), and the reaction mixture was heated to
60°C for 1 hr. The reaction mixture was cooled to 0°C and a solution of dimethylamine in
THF (2 M, 8.6 mL, 17.2 mmol) was added and stirred for 18 hr. The reaction mixture was
diluted with water (100 mL) and extracted with ethyl acetate (100 mL). The organic phase
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overni ght at roomtenperature. The reaction was

guenched w th saturated aqueous anmmoni um chl ori de
weabutioons2z and et hyl acetate (150 nlL) was adde®CT/TiSe004/014394

organi c layer was washed with brine (2 x 25 nL),

was ég%ﬁls&[‘ségﬁ&%%l? WeitH B @b Brid b fes@nB)) tvat@ (3RO 5@hEY and
un fessure. The crude product was purified

brind(20siL), (ﬂwngtried avhr atogs @gﬂg}aesamj salfpte @gd gy apprated. The crude

prodSEiTR PG T Snddoerafhf \Rine el g i)

contgnﬂqg P4 VR 2R NVIQA7 527 BCTG0962004/ 014394 - [ 000154]
Analysis: "HNVR (DMSO-d6): 510.65 (s, 1H), 7.72 (s,

1H), 7.38-7.39 (m b5H), 7.25 (d, J=8.4 Hz, 2H), 7.18

d384oo,2H),7.00(d,384Hz ZH) 6.94 (d,

2 7°°°2H), 6.41 (t, J=2. 0Py e onP8 (d, J=2.0
5.12 (s, 2H), 3.72 (s, 3 57 s, 6H),
4|—|) EXAMPLE-4—Syat hesi s bf O
3- (3 - di met hoxyphenyl)-2-{4-[4-( - [
-phenox9 enyl }- propionic acid (10)© 155]
3-(3,5-Di R z)-2-{4-[4-(2-etho§@{gm%k}vnm¥l
) - phenoxy] - phenyl ¥-acrylic acid (4, 2.37 g, Fﬂﬁol)
was di sgolved in a mixture of ethanol 4+adi oxane {2:
150 nl), and pall adi um charcoal (10% 500 ng) was

added. The m xture was stirred under hydrogen for 15
hr. Catal yst vvas then renoved by filtration, and

[00031%% egt e By eﬁ@l\;@g c{q Fg@?ﬁ‘%blpfﬁff)sufﬁ o, Mies! .27 (g,
J=9et H@XMGI)N’/ODW& =R ])IZ,DIIIEHIO’}(XG (hery) §.7pr(dpioh2 dHadH), 6.93 (d,

antltatlvel Urea (0.2 S
-8 b Ao 565,90 6 Ho%f&elté Sogo375, G & 480358 . o,
§T§}a' e d—ﬁeﬁm 259 MU£90}PZ J=7.2 Hz,
3.0 (:}11{)329%({82‘3@ £82 ydrous et %ano (
2Hwas added and heat ed at th| S tenperature for 13 hr.
Et hanol was evaporated under reduced pressure, water
(20 n.) was added, acidified to pH 1 by 5% aqueous HC

and extracted EXAMPLE 8
Synthesis of 2-(4-{4-[3-(3-cyclohexylureido)-3-oxopropyl]-phenoxy}-phenyl)-3-(3,5-

Me

dimethoxyphenyl)-acrylic acid (14)

[000163] Cyclohexylurea (1.3 g, 9 mmol) was dissolved in sodium ethoxide in
ethanol (21% w/w, 3 mL) at 75°C. To this solution 5 was added (0.5 g, 1.1 mmol) in one
lot. The resulting mixture was stirred at 75°C for 5 min, then cooled quickly to 40-50°C.
"TFA (0.5 mL) was added and then 5% aqueous HCI (1N, 0.6 mL). After stirring at room
temperature for 1 hr, the mixture was left overnight at 4°C. The solid separated was
filtered and refluxed in ethyl acetate (4 mL) for 20 min. The mixture was allowed to cool
to room temperature, filtered and the crude product was purified by silica gel

chromatography using hexane-ethyl acetate (1:1). Yield: 0.27 g, 45%.
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with ethyl acetate (50 nL). The organic |ayer was

washed with water (2 x 25 nL), brine (2 x 20 niL),
wdniadooser anhydrous magnesi um sul fate and evapomabmdioi4394
The crude product was purified by silica ge
chronat%%gﬁphy and el ut edwy.t b hexarmosat hyl acet ate

contai ning acetic aci fol |l owed by
: 256 nmg, 22.8%

# ~ NuNH2 0 0 0 18
2004/ 101752 PCT/ US2004/ 034394 [000156]

Anal ysbs:~IHNVR (DVBO- d6): 812.37 ( . 10417,,(s,
1H), 7. br , 1»51)Et 7.31 (d, J=9.2 mﬂzm 0
J=9.2 Hz, 2 5.91 (d, J=8.4 Hz, 2H), 6.90](d ] @

Hz, 2H). 6.33 9d, J=2.0 Hz, 2H). 6 29 (t, =20 H
1H), 383 (t, J=8.0 Hz,.1H), 3.68 (s, 6H), 3.19 (dd,
[000]36‘4&14 4A§‘al§sa§“ IHNM%:;DMQO%) 31894 ((gmHs,Hbo 3Q(HaH)} 8.32 (br, 1H),

Synt hesi s

7.67 B, (B) 5124 @ﬂh&xmaﬂml@ k4. aH<za2H)e& % (6 ér%réé%aéw 94

BT T e R

1=7.6 Biz]21, 23931, 1.6 1z, aﬂe M8 jmp2HBAG 1Ung CH)AT. leﬁm, AHY 132-1.16
this a solution of 1.14 g, 2.37 mmol) in anhydrous
(nliH)uuuﬂ (15 m.) was added and heated at this
tenperature for 13 hr. Ethanol was evaporated under
reduced pressure, water (20 nL) was added, acidified
to pH 1 by 5% aqueous EEM@@EHEthracted mﬁth et hyl
acetate (50 nL). The organic er was (g W th
Nater (2 Somssiviof [ G phacbies e oyl RE @obr
anhydr ous magnesi um sul fate and evaporated. The crude
product was purified by silica gel chromatography and
[000&65]t ed wilthenoyehenmeldeh el wasoeaciedewits tr@thﬂmhpaphﬁwgcetate to

follo f
bt R s SO v
pallz}ﬁ?um-l nlcafddR datalyst 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

MeO

MeO COON— OVE “OMe |

mmol) at 80°C under argon, and to this a solution of 19 (1.71 g, 6.67 mmol) in anhydrous
ethanol (8 mL) was added and heated at this temperature for 1 hr. Ethanol was evaporated
under reduced pressure, water (20 mL) was added, acidified to pH 1 by 5% aqueous HC1
and extracted with éthyl écetate (50 mL). The organic layer was washed with water 2x25
mL), brine (2 x 20 mL), dried over anhydrous magnesium sulfate and evaporated. The
crude product was purified by silica gel chromatography and eluted with hexane-ethyl
acetate (1:1) containing acetic acid (1%) followed by recrystallization from ethanol. Yield:

113 mg, 5.6%.
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[/ Ot I / / NuNH2 OO0 0O 4 11 [000158] Analysis:

1HNMR (DMSO-d6): 612.51 (br, 1H), 10.30 (s, 1H), 7.92
woOhoo4/1b14, 7.77 (d, 2 Hz, 2H), 7.68 (s, 1eaY/US2008514394

(d, J=16.0 Hz, 1H), 0 (br, 111), 7.22 (d, J=8.8

Hz, 2H), 7.10 (d, J Hz, 2H), 7. 03 (d, J=9.2 Hz,

0.
3
=8. 8
6.73 (d, J=16.0 Hz, 1H), &40 (t, J=2.0 Hz, 1H),
(d, J=2 Hz, 2H), 3.59 (s, 43 WD 2004/ 101752
US2004/ 014394 EXAMPLE 6 Syntfesis of

3. 3 5- di met hoxyphesy)—2—$4- [ 4- 03- 9x0- 3- ureldopropyl)

J=
7
8.

o Xy ] - phenyl }- acrylic acid etlf ester (§42)
[OO To a gfkrred solution of 6 ~4 8INH,
nmol ) yJDVMSO (3 nlL) was added KZCDB (0.14 g,

0.98 mml). To this, diethyl sulfate (0.115%, ©.91
mmol ) was added and stirred at roomtenperature for
30 m n9 The reaction m xture was poured4ghto wat er
(30 m.) and extracted with ethyl acetate. The organic
| ayer was dried over anhydrous magnesium sulfate and

100Dt bty M OISR o R Rl 067 (B 1D B @ 37,0

h
Hz, &/g?jaﬁc@ﬁh’/ b }gzg ?ﬁ?bezz(% 1388 ﬁﬁtﬁ?\lﬂﬁl\g I\Jﬁg 2 %%Oﬂ%’y 5(97 @,

J=70 Mz, PED0A.8Dd, And8 ¥ 2H), }M\R( A3, 2894t 077 (2%sHz, 2H).
1H), 7.74 (br, 1H), 7.70 (s,'114), 7.25 (d, J=8.4 Hz,
2H), 7.24 (overlapped, 1H), 7.18 (d, J=8.4 Hz, 2H),

7.00 (d, J=8.4 Hz, ZFDE)(QMELEdQJS4Hz 2H) 6. 41
(t, J=1.6 Hz, 1H), 6.28

Synthegisef 2Hz4 [42@)ace§yhgvldegle(}ail);9heﬂosﬁ lz}tenyljﬁr(%#izme%ﬂ)cyphenyl)-
éxg\lc\)/P(LtE s rﬁ%}?g% Sﬁﬁ%xeth}l éer(17) 158shelle1n) 3H) -
3- (3, 5-di net hoxyphenyl ) -N, N-di et hyl - 2-{4-[ 4- ( 3- 0X0- 3-

[00#1r6(’e7l] do- pSrte(:) :I gvnth%rsll(gn l_’: 5- lee[c]l;/oxv%henv i I[A? m?l dl(og'cg’fpnethﬂ-

phenoxy)-phenyl]-acrylic acid methyl ester (22). 3-(3,5-Dimethoxy-phenyl)-2-[4-(4-

formylphenoxy)-phenyl]-acrylic acid methyl ester (21) was first prepared by converting
the corresponding free acid (3) to the methyl ester by addition of DMF, K,CO3 and
dimethyl sulfate in a manner analogous to Example 1(f) above. Sodium borohydride
(0.125 g, 3.3 mmol) was added to a suspension of 21 (1.26 g, 3 mmol) in ethanol (20 mL)
and stirred at room temperature for 1 hr. The reaction was quenched with 5% aqueous
HC], and ethanol was evaporated under reduced pressure. Residue was taken up in ethyl
acetate (50 mL) and washed with brine (2 x 20 mL), dried over anhydrous magnesium
sulfate and evaporated. The crude product was purified by silica gel chromatography and
eluted with hexanes-ethyl acetate (1:1). Yield: 1.14 g, 95.0%. Analysis: '"HNMR (DMSO-
de): 87.72 (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, 1H), 6.28 (d, J=2.4 Hz, 2H), 5.18 (t, J=6.4 Hz,
1H), 4.49 (d, J=4.8 Hz, 2H), 3.72 (s, 3H), 3.57 (s, 6H).

[000168] (b) Step 2: Synthesis of 2-[4-(4-bromomethylphenoxy)-phenyl}-3-(3.5-

dimethoxyphenyl)-acrylic acid methyl ester (23). To a stirred solution of 22 (1.05 g, 2.5
mmol) in dichloromethane (10 mL) at 10°C, PBr3 (1 M, 3.75 mL) was added and stirred
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[000161] To a stirred solution of 6 (1.68 g, 3.43
mol) in dry DM (30 nL) was. added

woandanyisei i m dazole (1.1 g, 6.86 mol), and tRET/US2004/014394
reaction mxture was heated to 60C for 1 hr. The

for lg]i?. te:{ggcél?pﬁt@% {qﬁer\'&xg‘é%v? lﬁ%ﬁn%tg% Q%le%ﬂg 5@&%%%{85\/\%24 solution.
The é&%g’ﬁjtd é%@fjwﬁé iwhted o walr 0. mI)) brine 4 k 30mj, xitied everas

di th wat 100 ni d '

anyds g@ngm swiic eV ABPENY: § IFERCE AR BDDH Bes sl gel
004/ Q14 i i :

oo pFF L S Y ARk LB OB IS | an

Analgéib:”@H\(Mﬁ (DM SOLdgR 87 dni (8 dl Fyy 24 9daiy-@riokis, 2Hiy Aei (dni=8.4 Hz,

ul fate and evaporated. The crude praoduct

240, 07 0 i 24008 I~ ey D, 6.28 (&, 124
He, B G2 3R 3 EE0 o 1 ve Ne ove. vk
[000%5%I H Oy %ﬂ[t\liav%wf«jﬂwggm-m Qc&@yrdidoethy)aDOAGR]]-phenyl}-3-(3.5-
Si S '
dimegxyoem-aemlic apbmathsp o 1 Tortpisd sydiengibpot sodim
7 br ... . = . , ,
hydrbd:eggg‘%#lrzl pﬂ%{% 1 ge_?. Eé%?éﬁ in) %n?eﬂél%n(aﬁfae\]gg}ngém-‘%c lurea (011 &
1.12gni_r|§3181) gﬁ&g Sdrl&)kn)i an@.sAfed 8t robh) tempei@ure Sor WHpin. Agsadati¢pef 23 (0.54
) : y 3 y . , =/, = ;
o1 B i B s 2 S S
reacg{)rz 2@? %He[ngl_le(d with water and extracted with ethyl acetate (3 x 30 mL). The

3-cycl ohexyl ur ei dﬂ(B - 3- oxopr opyl ] - phenoxy} -
compined ptganis-l4 R Svas caseechwith prina (4 X 24 &yl ﬁ@e‘g@Y‘H aPlM‘}rO“S

s LSS US| B Bl oo T lgpy el oo

chroffitd é?@rp?lysaﬁh @hitéwhh hegangdad] aékidie ¢3:7Lechtaininig)1 % ncaitacid.
~lot.”The resulting mxture was stirred at 75C fo

Yiedl 1 eRhstoaneia FERUR QUH0-Gac S ool T2 G

20350458 0 B R B P P h et e0 o 1o

Hz, giﬂ?,td.ﬁ t, 2ger ni.ah), 62848, 1=DheHs dlH)4 2d({dy Bt5etiHap $.73 (s, 3H),

ered and refluxed in ethyl acetate (4 nL) for 20
3.5Tlsn6HDTh8 71838 r e was al | oned to cool : ‘

General Procedure for Conversion of Carboxylic Acids to Amides

[000170] A mixture of carboxylic acid (1.1 mmol) and carbonyldiimidazole (1.3
mmol) in DMF (20 mL) was heated at 60°C for 30 min. After the reaction mixture was
cooled to room temperature, a solution of amine (2M, 1 mL, 2.0 mmol) was added and
stirred for 18 hr. To the reaction mixture water (100 mL) was added and extracted with
ethyl acetate (3 x 60 mL). The organic phase was washed with 10% citric acid (20 mL),
water (2 x 50 mL), and brine (50 mL), then dried over anhydrous magnesium sulfate and

removed the solvent. The crude product was purified by silica gel chromatography.
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to roomtenperature, filtered and the crude product

was purified by silica gel chronmatography using
woesanersthyl acetate (1:1). Yield: 0.27 g, 459CTAS2000014394

2004/ 101752 PCT/ US2004/ 014394 MeO COON MO I \ \ COON

W W OONO\ I \ HHEXAMPIHE1IT OBt OO O5 14
0001641 Anal ysis: 1HNVR ( DMSO- d6): 12. 74 ,. 1H)., .
SyriioesBo LNty DA oxpr] -ureigonsop sphenyy Fphaiiflj-geetamide
18.8 Fz, 2H). 7.16 (d, I=h e, 2H), 6.90 (d, J=8.4
2

Hz, 2H), 6.94 (d, J=8.4 HZ, 2H), 6.34 (t, J=2.4 Hz,
1H), 6.27 (d, J=2.4 Hz, 2H), 3.58 (s, 6H), 2.83 (t,

[00011?/2]'16( rl;]lerQ%'_('?j&ég%gr{lé?tpl)f%;lél[%;@géaibz(g%fneg}mewglmehyl]‘
prop[%_ﬁ!(v%igﬁ R/?Xﬁélh gﬁ g(ﬁ @f 1.5 mmol) were dissolved in sodium ethoxide in -

enoxyph -propionyl]-urea (15) [000165]
ethaflo RRBA®Y mibe 3 almish3tRd° Gamderagomdnditherreagtion mixture was heated

ot i eIPGRYT falsile e R eR WS T GHORAD Bg o e P gl oline
to 588 Whgﬂ?ﬂﬂ%%g DORd ¢ HR! féadtiohnikt@e.drhe crude product was filtered
3-(4- phenoxy

henyl ) - propi oni c acid nethyl ester (119) .
and posified by Slicygel throagatograply ansselulied suthhegangrethyhiagetate (1:1)

et hoxide (2 .M,6.7 ni,..13. 4 | A
conGhd 4F BBl e o o MRE ST 028 .
sqognhydrous ethanol (8 mi) was added and heated at this

tenperature for 1 hr. Ethanol was evaporated. unde

[0001581ced Anabysin’ ENMRBMSQdokb ) 2W8dbadibd’- 73 b 1H 4 (d,

t 5% e d jext t.adr ebiy|
s=sSabided, Pl AR (LR O 2801 A5 Bestloon o
J=8\ati£ )23 54 285 21012.81 [y i+w2 (12, XHL Q. 58L(,, J=012 e, 2Her

anhydr ous magnesi um sul fate and evapor at egl. The . crﬁjg%
[00g+738iuct Kedlowpug theigeperplpropedusatosspnyersionat e5PEpHie agHi

el uted.w - ; o _
on e E o OFa MG SRy i S 3P o 026
97%Wfeanol . Yield: 113 ng, 5.6% 46 WO 2004/101752

PCT/ US2004/ 014394
[000174] Analysis:?iHNMR (DMSO-dg): §10.17(s, 1H), 7.73 (s, 1H), 7.22 (s, 1H),

7.21 (d, 1=8.0 Hz, 2H), 7.19 (d, J=8.0 Hz, 2H), 6.92 (d, J=8.0 Hz, 2H), 6.90 (d, J=8.0 Hz,
2H), 3.65 (s, 2H), 3.00 (s, 3H), 2.81 (t, J=8.0 Hz, 2H), 2.58 (t, ]=8.0 Hz, 2H).

0
COzH COzH 8\N,Me
Me
07::]\v/\ OK[::L\/Aer 0
N _NH, H
CO,Et i \©\/\rN\n/NH2
0 O 5 &
24 25 26
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\' 1\ 10O\ Ola~ HNH2 We Nu OO0 0 19 15 [000166]

Anal ysi s:' HNVR (DVMSO-d6): 810.18 (s, 1H), 7.74 (br,
wokho4/161738 (d, J=7.6 Hz, 1 H), 7.36 (d, J=7.6PEI/US1004/014394

H, 7.22 (d, J=8.8 Hz, 2H), 7.17 (t, J=7.2 Hz, 111),

6.97 (d, J=7.2 Hz, 2H) EXMAMPLEd.2 J=8.8 Hz, 2H), 2.82

t, J=7.2 Hz 2H%, 2. %9 (t, J=7.2 Hz, 2H). EXAMPLE 10

thesis of 4-§4-12-(3,5-dimethoxyphenyl)-1-dimethylcarbamoyl-vinyl|-phenoxy} -

2-{4-[4-(3-acet JNeTol enyl }-3-(3,5

- di met hoxyphen ?(%&MZCC g?%@géé%g%n%&g@?er (17) [see

Schene |11] [000167] Step 1: Synt heS|s of 3-(3

1008810y BB P A3 SRy EGidiquoghinzolidins-

ylnfét}{y%hﬁqe%fﬁtﬂﬁﬁyl %Fﬂﬁé' akid 2f74(0(44g, 0.77 rnmol) with 5% LlOH)(?.I‘HL) in

f ornyl phenoxy) eny -acrylic acid neth ester (2
methamol (19 sil) prae gamred Obyatcroamdbmpe@turt fre 1(8clr rﬂmmmmgmxmre was

acidi G 5 3 e HET Rt et il RS scetelf (s - The
. orghé@ l'ﬂ%ﬁw&( fN)is}@B it waReHUWSO IO d @& 2d IQIL; 2&1&1 ov%r

mmol ) was added to a suspension of 21 (1. )
anhwdroew ragedsiym oulity andenperated: die srude @mﬂméwpepumﬁﬁ:cbby silica gel

et oblly sFh AP BOEELY RS Bia 090,
Yieht @83:W.%lg, B8%I due was taken up |n ethyl acetate (50

) and washed with brine (2 x 20 nL), dried over
[00%'16}

dr oudnatssie ENMR (BM$Qtde): Arid. Mpdr}é)s é48 (tHe4 érlimd H),

7RG, B HLEup £ 450l SLOTBLpOT2RYunh,

(d, &8. 95129%1) 6[1329|(ysﬂ=3 8H¢4MM§, 6@WEQJ—G@)HZ 5H)7z2117$d B.=H)4,Hz 2H), .
68363& Hz, 2H), 7.19 (d, J=8.8 Hz, 2H),
3.58 (5. 6 8325@23142 6.99 (d, J=8.4 Hz, 2H), 641 t,

[0061’{27] 4 HZFoll]o'd)lgg ?xg?g%aé %rl)cgduf‘e % CO%"I_%EIOX? o%@a\{é&)xyl%: %&cﬁ to

amlélss mﬁhi)one{i @BOGBd Usig dsinethy? amByerashaesing 28fwas converted to 29 in
96° - [‘Fir (4- bromoret hyl phenoxy) - phenyl | - 3- (3, 5-
ay cEhoxyphenyl) acrylic acid methyl ester (23). To a

d 1 : O | =8.8 Hz
[006179] re Aﬁ’il% & OMR%%M%Q%% 7.§SB§3J4(1111'@%)4 13}@)7 728 ()d, J=8.8 Hz,

di chl or onet hane '
2HWEL7ddd=8. &g 2Ht); 6.9, Jat? 8\M2, 281046.96 (7 328.8 Hz, 2H), 6.57 (s, 1H),

63500 Sy b ot Boot B o barae, 297 oGRS 685, 3.5

(s, jlil{lpg,qysqugg)lgyp(br\/\@g) washed with water (20 nL), brine
nL.), dried over

MeO COzH
MeO O SN COoH e O RS 2 MeO N N
|
O Me
OMe OMe OMe
0

}‘S \©\/
\©\/N °CH3 OCHs

0 0 \”/
27 28 29




anhydr ous magnesi um sul fate and evaporated. The crude

product was purified by silica gel chromatography and
wehui4adiset h hexanes-ethyl acetate (4:1). Yiel #CTWSBH4/014394

g, 70.4% Analysis: 1HNWR (DVSO- d6): 67.73 (s, 1H),

7.49 (d, J=8.4 Hz, 2H), g% ﬁgl J=8.4 Hz, 2H), 7.07

(d, J=8.4 Hz, 2H), 7.00 (d, }J): Zi Hz, 2H), 6.42 (t,
Sglﬁggﬁs( bi22- é t) [W:é-cgls)&?oﬂétélylbﬂego%)?@éleﬁﬁ} ;3 -@SB., Y-di]rﬁst_hoﬂﬁ)lﬁnyl)—

. S, , 3. - . C ynt hesi s

of , 2-{ 4- (4- (3- acet %ﬁf@%ﬁ@%‘ﬁ&"}‘gﬁ@oxyl - phenyl } - 3- (

3, 5- di net hoxyphenyl -acrylic acid nethyl ester (17).

To a stirred suspension of sodium hydride (60%in

[00€479] O. Tireg(0.28 8, Hmminjol) andi-(FsS-dithétboxpmineutd)-2 2 4af-4-(2-

N=acyl ur.e 0,11 1. [) . de nd stirr
et S St ok e P s hporea
in sgdiaﬂ'nh&lgo){ﬁ@iln)et}ﬁaﬁ‘lpﬂ MELAW L1011 868 af 8090-UndeRargdddad the
-~ "and heat ed overni ght at 80C. The ‘reaction was
readgjioe meineue was healett arthia tempstatbeecior 8 hwiTheireactign wag teaaenched

0 . _The. i ic | .
vyt fo 3 s B ing BT A SAE0S i Y RESh mivure
The BHENESLHIBL Sk fdeRdand parieip@ bikeida gdldrematdgraphdid tluted with
was purified by silica gel colum_chromat ography and
hexenasetbpl asetete (& saviginingsaetia eaiddl ©).(Bickd (3031 &i %é’ﬁ’-l %

ool 25 i OndSoy Bzt oI RR G I

1H)/ 729 J(&,dj;sézzﬁz,@mz 7.65 (&)1=88 HE, A, 69984 4=88 HRHH), 6.992d, J=8.8
(d, J=8.4 Hz, 2Hj, 6.99 (d, J=8.4 Hz, 2% 6.42 (1

Hz, DB, 6.78br, 1H), 6.3 0g=2¢f Ha 4627 (d. 082 Ha 250, §.67 (5 85D2.79 (¢,

_ 7 36D, 7 (s, 6H), 1.87 (s, 3H).
J_gézelﬁ%’rép’ %Péi%giﬁé;% I—%ZOr%H nversi on of Carboxylic Acids
[0001814\T deEollov@RdthéEbndsahproteduee fifr coavdrsiay bf carbaxydic(atids to

mol ) and carbonyl djinj.dazole (1.3 nnol) in DVF (20 .
s mgpioned dbeth S 'OIRE SIS o AriE D GREeTgo 31 in
98‘%’#}1&5&”3 was cooled to roomtenperature, a solution of

amne (2M 1 nL, 2.0 nmol) was added and stirred for
[000882)r . TAndlpsis:r ERR (PMSQdg): & 130 €or, (H)) 0. 2810, Jwehs8 Hz, 2H),

7,286 T8 Gt ST Chdet-beton SNV G 098 £t PEDR 7 Ui, 656

e . ’ :
(s, gﬂ%rﬁ.sg\r/](ﬁ ﬁﬁ.zx(f?z)nﬁps. b 14, 1an l@lz?ﬁHﬁ‘,%.ﬁéﬁ@, 1), 3'@%’3“)" 290 (br,

rous magnesi um sul fateand renbved
3H) 8l Weh V=8 0iitz, CH)OB3p (tobefe® Hap2Hpuri fied by silica gel
chr omat ogr aphy. 48 WO 2004/ 101752 PCT/ US2004/ 014394
EXAMPLE 11 Synt hesis of
| -2-{4-] 4-
PRAni de MgDe¢
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et hanol (2M 6.5 niL, 13 mmol) at 80C under argon, and

the reaction m xture was heated at this tenperature
woaoodto175The reacti on was then quenched by TFAPCOUS200WLD14394

after cooling to 5C. Water (40 nlL) was added to the

reaction m xture. The crude Erog ct was filtered and -

purified by silica gel aphy and eluted with

%@E&g&%&%fa& arhir yél% ?')g%}{é?lgﬁr]ﬂ'??ma?%&lfxﬁ%ﬁyl)'N N-

yi el ded 25 (0.28 g, dnﬁeth@lacxfyl}mde@)Anal ysis: ' HNMR
(DMBO-d6): 6 12.28 (br, 1H), 7.73 (br, 1H), 7.24 (d,
J=8.8 Hz, 2H), 7.23, (br, 1H), 7.21 (d, J=8.8 Hz, 2H),

[000? 819]3 ( @oglﬁgﬁn%Z s r@a'é)ed Wit %fb@rof—é’gﬁo&’nkﬁle 713 lthe présedde of

NaHZiH)DME@@@WE3}(3Ei3ﬂirmﬁhmgph¢rg’lb§1ﬁé1(ﬁ-mlt @mya@hp@yl] -acrylic acid
(32);@&\/}@{1%8{] %?S{llq égor%%ﬂﬂ) IW1 I ds Iésg(lasﬁénréﬁwaah G4 Q08K acid (100
mL)%‘é@E&%ﬁ@d 3161 J0RC 1896 M) thé %lxﬁlﬁw@dsﬂkﬂole‘éhalrysmsemperature
610. 17(s, 1H), &‘ v 1.2

Wat&lH)ZﬁO nﬂL) 2as (slj)wlyﬂgd@i tepthe Qqqytlorvm]ggur(ed he Elg:cy@)ltp&ed pgp_éuc’t was

d 65
ﬁlte{eg ang %a‘sheél_ %h s eréﬁ;'&% @’% g% t*(:ﬂ]df‘bé@%&t Hihe rgéiﬁot w?as
recr?sﬁa’l\llhileaﬁﬁ% %?eﬁlg%a 633309 214%%25 Zlglve I\/E o/ o 1N5 NH2
[000287] US2@0wulysisa FIAMBSMSOEddp0 £33 K lﬁ?ﬁf 56 ? 1]19) 797 s, 1),

)0

vl A TR R o S stpbegmd ks v

2H)g@@@@t7ﬁ=}2 :RH@CI}H% 2% (d, J=2.4 Hz, 2H) 3.58 (S, 6H) 2.03 (s, 3H)

d phenyl) 2 -
R | N TON i olF iceta s earbsdie gt o
am1 s menzlon@gé&ve%a le&é dirh {aRiThe ad dfl‘mngelimépéor%\_féﬂedﬂe)34 in

carri out at roomtehperature for 18 h
98%?1@121(! on m xture was acidified to pH 3 by 5% aqueous

and extracted wt I 2 T
[OOQirséhnl c Anplxsis: 3@5@%&&@%}{1@%3@2‘@@’%@ Z(é%gg’n%?)g IBI%’:&%I 7.2
(d, 3% 8112 91516.97 @, 1261 8Q¥EDH), 6.93 (d, I=8.8 Hz, 2H), 6.55 (s, 1H), 6.34 (¢,
J=2.8 Hz, 1H), 6.28 (d, J=2.4 Hz, 2H), 3.58 (S, 6H), 3.04 (br, 3H), 2.90 (br, 3H), 2.03 (s,

3H).
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anhydr ous magnesi um sul fate and evaporated. The crude

product was purified by silica gel chromatography and
wehoui4adi7set h hexane-et hyl acetate (1:1) contai RCTES2004/014394

acetic acid (1% . Yield (28): 0.31g, 83% [000176]

Anal ysis: | HNVR ( DVBO dgxanPIi2155 (br, 1H), 7.68 (t,

J=4.6 Hz, 1H), 7.67 (s, IE?, 7.28 (d, J=8.8 Hz EH)
Syfittigis (ofl 3-(3 SSdigacHioxyphanyl)2- Bt (4-methgngsufopylphengyy)-ghegtyl]-N.N-

(d, J=8.8 Hz, 2H), 6.3 =2. , 1H), 6.27 (d,
J=2.4 Hz, 2H), 4.17 ’&,gthgtagfd“%}?,g(gﬁ), 358 (S, 6H),
3.55 (s, 3H). [000177] Follow ng the general procedure
for conversion of carboxylic acids to

[000187} i ondebragsomd 243 @, L@ mi@othVﬁ@fliﬁwV%ﬁnﬁgH]é&%iw (HgmL)

{ . 04 Yi : -5
55 R g P 1.6 oIS iy
soluﬁlz_t)ﬁ -bgcdﬂi’e %or%éé@eng&as?{-éﬁ%ro&?&@% Mhyl%b%fpneﬁ(lg? £,d,0 %ng_l)s)vas
addg¢d anthJlf_lDQ rrgxqqze wg!q.]jqa‘t]qgl_ ag 5?0@’ foy E)él 4&%55 coé\iﬂg toz!_%gxg t?ia?esrature, the

.:6 . 4 < . , e . o HCI - H
erfi e 0 gl g S o
4 arfdiettre solMifiedPloduddvensNoedted byNeroghi filrationz The frude prydupt was
recro 0 . Z%W%g tégl Fﬁ?qL'lJé(\él‘é? gégg)ﬂélg’lg()@% PCT/ US2004/ 014394

et [ 4- b -dPheNe’ )heny? b4 3d (1388 Hi,mH),
mﬂ@%%txyph‘é@f%’ B ll\p“%?%ehﬁ%ldg}g???%(gg il [300179] .
7.7%1(@ gH%@ai_ﬁB(d? g]=swﬂmm{)l) 748dd, J=E§.8 Hz, 2H), 7.17'(d, J=8.4 Hz, 2H), 6.42 (t,

- (3, 5-di et hoxyphenyl ).- 2-{4- [ ~4- ( 2-
J=ze?t]%éx1y[’9a158§r§9’lfé%ﬁ&l%’-%beﬁgé@’-ﬁe%éll}(§’£cﬂ‘)yI ic acid 5
' 5 9, - ) b&Red ¥R donvdrsion df tarbekylivdcitis t
[Ooléfn@it hanlg?ﬁlo(@g{’\]%@lg.ggﬁﬁnﬁl’epr‘%g mol ) glt1 SSSC under a}:lgog, 0.
amidegimehigoned ehovd @ using dimethydaming a3 amings 3% Miag converted to 36 in

(%erg%grature for 5 h. The reaction was then quenched
I6%yIeEA (0.5 nl) after cooling to 5C. Water (40 nL) was

(00885150 t OAhAGSIECBNNMRNDNSOWR S 7.93 (d, J=8.8 Hz, 2H), 7.38 (d, 1=8.4Hz,
2H), 7.17 (d, J=8.8 Hz, 2H), 7.16 (d, J=8.4 Hz, 2H), 6.62 (s, 1H), 6.36 (t, J=2.8 Hz, 1H),
6.29 (d, 1=2.4 Hz, 2H), 3.59 (S, 6H), 3.20 (s, 3H), 3.08 (br, 3H), 2.92 (br, 3H).

0
MeO CO,H
MeO COH e O NS 2 MeO N N,Me
O ) | he
O — OMe OMe O
OMe
o o)
o L
S0,CHa SO,CHs

2 35 36
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The crude product was filtered and purified by silica

gel chromat ography and eluted with hexane-ethyl
weacelabers¢1: 1) containing acetic acid (1% . Yi eCduS3d n14394

0.39 g, 93% [000180] Analysis: '"HNVR (DVSO-d6): S

12.73 (br, 1H), 7.68 (EXAMPLE/1&9 (br, 111), 7.24

Sypilesi ob (4128 Seiiethoxyslipng . Foinnhyicarbirpgs i henoxy) -

, 6.39 (t, J= i : Hz, 2H), 3.57
(H)s, 6H) | 3 79 ( ,eﬂylﬁ’éc.’%ggl—lﬁf“gg%bafﬂg?t%%@??, Y=o H.
2H). [000181] Follow ng the general procedure for

o088 RaloSad bl o et SRR R AR o
e L Rt R h
97%2yld. 7.23 (d, J=8.8 Hz, 2H), 6.95 (d, J=8.8 Hz, 2H),

6,92 (d, J=8, 8 ¥ A H) 1o
(006393, | ; Anbysisy HOMI (BMsD-de: § 328 g5, Prg onf, 3razpll) .8 He,
6k (31062 Gh 0 Y Ao Ha, 15D,
a0 A e s 55 34 i
6.28Nd, M2 HENE)| 4 OMigq, 6. 80H D) 21)5-3 GE(s, j6EN-B: 05 (pu-BH).3.29 (or, H),
2.84%%;%%@5% A5 200U 194438, B QALY A3 2y BAVPLE 14

2-[4- (4-acetyl am nophenoxy) - phenyl ] - 3- (3, 5- di net hoxyph
enyl)-N N di methylacryl am de (34) [000183] Cogpound 2

was react ith 1-fluoro-4-nitrob ene in the
Me Senide ggﬂwhaH in DMF to give Wb X r{Me
iret hoxyphenyl ) -2-[ 4-(4-nitroph phenyl | -
id (32). Reduction of 32 (10 DI )
dust (15 g, 230 mmol) in aceti™& (100
nm.) was
cooled to

ccconplished at 120C for 15 h, the mgture was
mterrperature. Water (250 ni) WaOV\Ay
added to ot FOF ni xture. The precipitat OEt
product was filtgred and washed with water (70 nlL) tog

gi ve crude product. The product was recrystallized
fromt6luene. Yield (33): 9.7 g, 94% [3000184]
Anal ysis: 'HNVMR (DMSO-d6): 6 12.35 (br, 1H), 9.96
(s,1H), 7.67 (s, 1H),

EXAMPLE 17

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

[000193] 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% yield.

[000194] Analysis: '"HNMR (DMSO-de): & 9.48 (br, 1H), 7.72 (br, 1H), 7.28 (,
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).
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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,
wo=200480H52 1H), 6.28 (d, J=2.4 Hz, 2H), 3.58 (BCTMAING04/014394
2.03 (s, 3H). [000185] Follow ng the general procedure
for conversion of carboxylic acids to am des

menti ongd above and using di met hyl am ne agj angj ne, 33
onemied to 34 in 98%yi eV~ 1oe0r86TnARal ysis:
(DR#BOda) 8 9.96 (s,1H), 7.80Ad_
1 ¥e (d, J=8.8Hz—2Hy 6.97 (q)MeJ
J=8.8 Hz, 2H), 6.55 (s, 1H), 6.

6.28 (d, J=2.4 Hz, 2H), 358(80 304O

@ 90 (br, 3H), 2.03 (s, 3H). O 0 L

MRON. M M %Z OM O Ol L @ N
%'

1:),NJ~ ~% NG I\/b 32 33 34 52 WO 2004/101752
PCT/ US2904/ 014394 EXAMPLE 15 Synt hesi g9of

3- (3, 5-di met hoxyphenyl ) - 2-[ 4- (4- et hanesul f onyl phenoxy
)-phenyl]-N, N di nethyl acryl am de (36) [000187]
Conmpound 2 (3 g, 10 mmol) was di ssol ved i n anhydrous
DMF (70 nL) under nitrogen, and potassi um carbonate
(1.4 g, 10 nol) was ad8XAMPLEdB8s. Wen the solution

Segar® vompereale. & 1Luciconentl, ) o 50t s
heated at 1 %Qgiﬁlfoﬁglg %hgnoxﬁ‘ Raénﬁ? 94k el (4g3OM

t enper at ur e, Futio S “pour d |nto wat er (150
m.). The m xture was acidified with 5% to - pH 4

d th fied I by
10007 1 o Pt D riere s B Bt consered G et
morpqlg 1H@i‘ﬁ?) 40iRld(35): 4.3 g, 96% [000188] Anal ysi s

de): S 12.72 (br, 1H), 7.94 (d, J=8
[000]296)] TAddydis, INMIR (DMEYOde)): SIEF] GkiI=S. Q|h§z 2%), TQZQ@ J—88Hz

2H), gz95 (%_{'28 %ﬁé,gfpd6:b§£éd]4——8;§zﬁz%$26§%?%’ 1@ éé (({ 152378, 8,

6.28((é & 1=3Hz, 2198053 6}Epl3l49\/(rxrngﬂ)h94ggﬁe41&} 3m50(¢>edaH)ezf90r(br
dnversion of car boxyl ic acid
3H), 2. 77 (t, J—8‘0Hz 2H), 2.39 (t, J=8.0 Hz, 2H)

MeO

o)
M MeO
MeQ N N e O S ,}1
|\I/|e Me
OMe O OMe O

38 40
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am des nenti oned above and using di net hyl am ne as
am ne, 35 was converted to 36 in 96%yield. [000190]
wéned4eis2 1HNVR (DVBSO-d6): b 7.93 (d, J=8.8 HPCTAIS04/014394
7.38 (d, J=8.4Hz, 2H), 7.17 (d, J=8.8 Hz, 2H), 7.16
J=8.4 Hz, 2H), 6.62HXAMPI&H196.36 (t, J=2.8 Hz,

(d,
i S6R % w@% dhpedioxppeny i dins iAol et Hhenoxy)-

Ve MeO OCRH | OV OMe O CH3 SO CH 2
3 2 35 36 53 W5 2‘63)4 1017582 PCIT u§2004/@c‘>§154394

EXAMPLE 16 Synt heS| s of

00T et B e BB e SRR AR of

sodﬁtQQ Bi&de 'ﬁq;als@f’é‘sﬁl%cﬁ B196ARM3IN r@dilﬂfﬁ%ﬂ %ﬁl ilﬁé/aceuc acid yielded
conversion of carboxylic acids to am des nenti oned

42 dlvowversamcdi ¥ itm g3 dvaﬁchplgshpd]by the genemabprosedwe for conversion of
gon\’(}ﬁr t‘%%é{ﬁpraé}s hign t}o%%/f [ eI d. %490%%32] Anal7y§|35( "

[0061@8]8 HZAnalgm ‘Pﬁ»ﬂ@% (ﬁstéhi%z % Tm 5&2 =886 %H)d7 239 gd% J88.8 Hz,

2HY, (ﬂi 96.](d2J=rSzS HzH;H) 6,904d( 8.9 He, ﬁiHﬁ 572(sl) 1HR 658 ((.9=26Hz, 1H),

628 (=02 38R 58T (s e 1Da 38 e 6?136% 5%: Sy Sga fhg e

2HF2H MeQH), No1 W, 311)/ Me Owve

MeO. O X COzH MeO. O N COzH MeO N
:\'ne ‘
OME OMe OMe

COgMe COgMe COgMe
COzMe COzMe COgMe

41 42 43

EXAMPLE 20
Synthesis of N-{4-[2-(3,5-dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenyl}-3-
hydroxybenzamide (44)

[000199] A mixture of 2-(4-aminophenyl)-3-(3,5-dimethoxyphenyl)-N,N-
dimethylacrylamide, 43, (0.59 g, 1.5 mmol), benzotriazol-1-yloxytris-(dimethylamino)-
phosphonium hexafluorophosphate (BOP,0.88g, 2.0 mmol), 3-hydroxybenzoic acid
(0.28g, 2.0 mmol), triethylamine (0.2 g, 2.0 mmol) in DMF (8.0 mL) was stirred for 3h at
room temperature. The reaction mixture was poured in water (50mL) and solid separated

was filtered, dried and purity was checked by HPLC (97.6%).
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/ Cet I /| OBt OO 5 37 EXAMPLE 17 Synthesis of
2-{4-[4-(N-ureido-2-carbanoyl et hyl ) - phenoxy] - phenyl } -3
WO (2804801d2 net hoxyphenyl ) - N, N- di net hyl acryl am #eT(U82004/014394
[000193] Hydrolysis of 13 with IN NaOH yielded 38. The
1, 1-carbonyl -dii mdazole (CDI) derivative was nmade by
[000106] genemdlym dHBIMﬂRQDMSOJd@)nSelosqu IH) an (O XNH), C. 79 (d
acids_to amides nmentioned above nt er medi

J=6 SiHiz38Hhels* 16 Iet-0da 1tPB 3876y JTZ:QHF&%) 7 I%%d 784z, 2H) 7.02

o IREF G PR, LOGLT otERlG T4 0 o,
3H)J2£.86$b1’818H)2I-|), 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,06H), 3.05 (br, 3H), 2.90 (br, 3H) D77 (t,

W, 2.39 (t, J=8.0 Hz, 2
g%PCT/ US2004/ 014394 O O N
~ t---, YOVez~-, M OO0\
38 39 EXAMPLE 18 Synthésis of OMe
3-(3, 5- rret hoxyphenyl ) - N, N-di net hyl - 2-{4-] (3 pho
lin-4-yl23- oxopropyl)- phenoxy] - phenyl } - acryl M o€ “OH
(40) [000195] The CDI internedi ate of 38 was @onverted
to 40 gy reacting it with norpholine ing94%yield.
[000196] Analysis: "HNWVR (DMSO-d6): 6 7.27 (d, J=8.8
Hz, 2H), 7.26 (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),

EXAMPLE 21
Synthesis of N,N-dimethyl—Z-{4—[4-(3 -0x0-3-ureidopropenyl)-phenoxy]-phenyl}-3-
pyridin-3-ylacrylamide (47)

[000201] Synthesis of 45 from 3-pyridinecarboxaldehyde was performed following
Scheme I. Urea (0.78 g, 13 mmol) and 2-{4-[4-(2-ethoxycarbonyl-vinyl)-phenoxy]-
phenyl}-3-pridin-3-ylacrylic acid, 45 (0.5 g, 1.2 mmol) was 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 1 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 hexanes-ethyl acetate
(1:1) containing acetic acid (1%) followed by recrystallization from toluene. Yield (46):
0.33 g, 63%. (

[000202] Analysis: '"HNMR (DMSO-dg): § 12.78 (br, 1H), 10.29 (s, 1H), 8.42 (dd,
J=4.8, 1.6 Hz, 1H), 8.35 (d, J=2.4 Hz, 1H), 7.92 (br, 1H), 7.66 (d, J=16 Hz, 1H), 7.64 (d,
J=8.8 Hz, 2H), 7.36 (tt, J=8.4, 1.6 Hz, 1H), 7.30 (br, 1H), 7.28 (m, 1H), 7.23 (d, J=8.8 Hz,
2H), 7.11 (d, J=8.8 Hz, 2H), 7.09 (d, J=8.8 Hz, 2H), 6.73 (d, J=16 Hz, 1H).

[000203] Following the general procedure for conversion of carboxylic acids to

amides mentioned above, 46 was converted to 47.
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6.28 (d, J=2 Hz, 2H), 3.58 (s, 6H), 3.49 (m 4H), 3.41

(m 4H), 3.05 (br, 3H), 2.90 (br, 3H), 2.77 (t, J=8.0
weolkzp0426)7522. 39 (t, J=8.0 Hz, 2H) 0 0O MO N PRETNSDOMO14394
M M M OB O/OVE--,OO NJ CO2H 0 38 40 55 WO
06112@4 101751 QTI}QSRQO Ors429 55@%’5&,& 98.99 dd19sit 8, D6 Hz,
[ f 4- }B - di met ho heﬁ I [ rrth])h I cgllr barmgl Vi
1Ho8.34 bhanat e, THmgt §brn§ﬁ’b Hold it T 6640 ér 8 Hz, 2H),

7. %{iéjﬂ’ql@ﬁzf ﬁ&‘g%ﬁgﬁ 59 %d w—é o}g?'z?ﬁ %6 1H), 7.11 (4,

=083t QBBLH 0%, U+:3.8 Hz, SZ\HD CG'W.’D@I UeT8IHE, G, WJ?Of(s lH) 3. 07 (br, 3H),
Zi nc/ acetic acid vyi el ded 42. Conversion of 42 to
é@onpllshed by the general procedure for
conversion of carboxylic acids to am des nenpi oned

abovecg 94% vyi el e DGPYB] Anal ysi s:

23- b 7.29 (4, 1=8.8 Hz, 2H),
H, 6.96 (dNJ38. 8§ Hz, 2H), 6.
57 (s—%H), 6 (t, 3—2_4_Hz,

oH), 3.87 (t. 9=8 1H), 3.61(3,06., 3. 58
3.08 (d, J=7.6 2H) 3.05 (br, 2.91 4
0. MeO CO2H I\/le Uef' Q’WEZ N' O\e N\H/NHZ

O 1 C02Me 0 IO2Me 0-f ~' CO2me Gi1 42 43 EXAMPLE 2§ &
45 46 47

EXAMPLE 22
Synthesis of 3-(3,5-dimethoxyphenyl)-2-(4-hydroxyphenyl)-N,N-dimethylacrylamide (49)

[000205]  Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using dimethyl amine as amine, 2 was converted to 49.
[000206] Analysis: "THNMR (DMSO-dg): § 9.59 (s, 1H), 7.07 (d, J=8.8, 2H), 6.73 (d,
J=8.8Hz, 2H), 6.43 (s, 1H), 6.23 (t, J=2.4Hz, 1H), 6.29 (d, J=2.4Hz, 2H), 3.57 (s, 6H)
2.99 (brs, 3H), 2.89 (brs, 3H).

O o
MeO N OH MeO O N r;J,Me
— Me
OMe O OMe O
OH OH
2 49
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Synt hesi s of

N-{4-[2- (3, 5-di net hoxyphenyl) - 1-di net hyl car banoyl vi nyl
wi-2pd3anyisy - 3- hydr oxybenzam de (44) [000199] AraraSm0a/014394

of 2-(4-am nophenyl)-3- (3, 5-di net hoxyphenyl)-N, N-

di rret hyl acryl am de, 43, EX!AMPIQ:‘,H 5 mol ),

b trla [ - no os oni um
BT PEprds e Merstor o5 ngtigin 1 HRbom ) Wiy
3- hydroxybenzm héxsd Bn 1 5%51
triethylam ne (8 2 gﬁ'}i&o %f%@%% 8)0 m.) was
stirred for 3h at roomtenperature. The reaction

(0t ¥ PP R et Pl MBS Byporpieatis o

am{dé nfk‘iﬁlonéﬁab\d% Eﬁwﬂélﬂé)ﬂ eAdiRE RS h-l%?&oﬁ/v&hl‘%g%rtddqg (3300]
Anal Si s: DVS 8 10.29 (s, 1H),

[001)298 7. 79m@kys JM@MS@AL)@ 8710136(3;11H) ’Bmﬂzrs, lH)HY,26 (d,

=4 3 By 20D, 7o P 813 66 98 (=838 85 6 §0. 758 8z g, 6.55

s, JH? Qﬂz 1242!)4H23 1&2 4.29 (cﬁtrlécz 4ﬁ20ﬁ{ﬁ3f§;h§b G, 5 A (‘%@ 41,282 (¢

J—f 6HH22PH éﬁl(@J—hQHwPBxNS@L(Er 2H) 3y hds (lsr éH)
N, N- di met hyl - 2- {4-[ 4- ( 3- ox0- 3- ur ei dopr openyl ) - phenoxy]
- phenyl } - 3- pyridin-3-ylacrylam de (47) [000201]

;-prldln 3-ylacrylic aC|d, 45
@ di ssol ved in sodiumethB8¥¢ ds~ i n et hanol

(2M 6.6 13 mmol ) at 80C under argpn,. and the
reaction ture \NasN heat ed at thlsteatureror 1
h. The rea {Hen quenched by TFA Y S'\H/NHZ

after cooli ng t@ 5@ Water (40 nlL) was added to tche
reaction m xture. The crude product was filtered and
purified py silica gel chromatography and ZI uted with
hexanes-et hyl acetate (1:1) containing ag tic acid
(1% followed by recrystallization fromtoluene. Yield
(46):

EXAMPLE 24 A
Synthesis of 3-(3,5-dimethoxyphenyl)-N,N-diethyl-2-{4-[4-(3-0x0-3-ureidopropyl)-
phenoxy]-phenyl}-acrylamide (53)

[000209] Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using diethylamine as amine, 6 was converted to 53.
[000210] Analysis: "THNMR (DMSO-dg): 6 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).

oY



0.33 g, 63% [000202] Analysis: 'HNVR (DMSO d6): 8

12.78 (br, 1H), 10.29 (s, 1H), 8.42 (dd, J=4.8, 1.6
weélkzpo4tioHs2 8.3 5 (d, J=2.4 Hz, 1 H), 7.92 (br, PAT/E2004/014394

7.66 (d, J=16 Hz, 1 H, 7.64 (d, J=8.8 FE 2H), 7.36

(tt J=8.4, 1.6 Hz, 1H), 7.30 (br, 1H), 2§(m 1H),

MeQ¥ s8-8 Hz, 2H), 7.11MeH; N 7.09
. , 2H), 6.73 (d, J=16 LQOOZOS]
g) t he general procedure fo Br si on of

c
c acids to amides nentioR¥8 46 was

ysi siy ' HNMR (DVBO-d6): 6 10.
8.39 (dd I NG Wi, 1 H), 8.34 (d, A

,766(d J=16 Hz, 1 H), 7.646(do
=8. L45 (tt, J=8.4, 1.6 Hz, 1H), 7.32
br, 1H), 7.29 (d, J=8.8 Hz, 2H), 7.26 (M3 1H), 7.11
d, J=8.8 Hz, 2H), 7.05 (d, J=8.8 Hz, 2H), 6.73 (d,
=16 Hz, 1H), 6.70 (s, 1H), 3.07 (br, 3H), 2.93 (br,
.0 CRPHC®2HN M \V\ I I V\NNII M o0-~o0
"ON L/ NuNH2 1/ /[ NNHZ /[ OREt Il OO OO 45 46
47 EXAMPLE 22 Synt hesi $AMPLE 25

Syathesls ar sl ﬁgh hexyabemhd- 30205)%6%%?9}3 oﬂféﬁ&t}ﬁ lehyi d\-lgf-ﬂﬂsrtoghenyl)

ylacryl am de (49)" [0002 e gene
procedure for convéfNrd:medfylamylbmx@d(M) acids to
am des nenti oned above and using di methyl am ne as
am ne, 2 was converted to 49. [000206] Analysis:

[OOOt‘N}R ( DF@QsQﬁilon §f Pﬂ-gi-ﬁarbai'ﬂbyleﬁ}DyQYp}{eﬁoxﬂ—ﬁ'le%ylé‘»Zdﬂ):nc acid,

54, {5 g,61 fggmpa in ge@w ydrixle) (’1531‘115)7WQ85add§d-|ﬂ ﬂuozolgglzgldﬁlgyde (0.17
mL3 ll_|)6 ml%bﬁ%n& QBéSSI%DacetQteQO N7 1.8 mgolgéln%e(aux%d oVernight. Reaction
mixture was poured in water (50 mL) and extracted with ethyl acetate (2 x 50mL). The
crude product was purified by silica gel chromatography to yield 55.

[000212] Analysis: "THNMR (DMSO-de): § 12.50 (br, 1H), 10.64 (s, 1H), 7.74 (s,1H),
7.27 (d, J=8.4Hz, 2H), 7.10-7.15 (m, 6H), 6.99 (d, J=8.4Hz, 2H), 6.97 (d, J=8.4Hz, 2H),
2.81 (d, J=6.8Hz, 2H), 2.76 (d, J=6.8Hz, 2H), 2.15 (s, 3H).

[000213] Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using dimethylamine as amine, 55 was converted to 56.
[000214] Analysis: "THNMR (DMSO-dg): § 10.62 (s, 1H), 7.26 (d, J=8.4Hz, 2H), 7.22
(d, J1=8.4Hz, 2H), 7.15 (d, J=8.4Hz, 2H), 7.05 (d, J=8.4Hz, 2H), 6.97 (d, J=8.0Hz, 2H),
6.94 (d, J=8.0Hz, 2H), 6.63 (s,1H), 2.81 (d, J=6.8Hz, 2H), 2.76 (d, J=6.8Hz, 2H), 2.15 (s,
3H).
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M OHOH2 49 58 WO 2004/101752 PCT/ US2004/ 014394
EXAMPLE 23 Synt hesi s of
wO3euao{%2[ 2- (3, 5- di met hoxyphenyl ) - 1- ( pi peri di reTiUSZ@A014394
onyl)-vinyl]- phenoxy}-phenyl)-propionyl]- urea (51)
[ 000207] Follomnng théDgeneraI procedure for®
cginver si on of carhe ST ooy
and usi ng pilpe
0 51. [000208] An
, 1H), 7.73 (brs, ™3

5 3
i di ne as an ne, B was
" "HNVR ( DRBO d6)
7.26 (d, J=8.8

d, J=8.8F, 2H), 6.98 (d, J=8.8Fz, 2H), 6.

d=8-8Hz, 2H), 6.55 (s 6.184 (1, J=2. H
6.l29)(d, Jg2.4Hz, 2H), ~ ,Nxﬁ(ﬁa 3.50 (br N Ot
2.8 Y27 6Hz, 2H), L 0J=7.6Hz, 2H), 1.580 O

2. 0
(br, 2I—I)<140145(br 4H). OO0 MO | \ \ OH MO I \
\' N Ovesy ( O\ O\ H/ NgijH2 NH yNH2 O O 0 Gy 51
EXAMPLE 24 Synt hesi s of
3- (3, 5-di met hoxyphenyl ) - N, N-di et hyl - 2-{4-[ 4- (3-0x0-3-u
rei dopropyl)- phenoxy]-phenyl } -acrylam de (53)
[000209] Fol |l owi ng the general procedure for
conversion of carboxyli cERaMISLE 96 am des nenti oned
above and using di ethylamne as am ne, 6 was converted

Sytissis of Radei }(%@mesmogcyphmm -dnvastylegpamgylyinyllrphenoxy} -

or  7oera Sbit Bty nli 0 R ELp BB, Syl AL
J 8 8Hz, dlafd)hylcaﬁbesﬁoﬂﬁnyu-p&em} “Rhdyl)- nﬁ.l(ﬁ'ﬂirrilﬂe (S5

6.34 (t, J=2.0Hz d, J=2.0Hz, 2H), 3.32-
3.37 (br, 414), 359(s 6H) 2.82 (t, J=7.6Hz, 2H),

[060233] (t» T2 sofilffon A @- P33 LbimethiBsyphnydR1( br, 3H) .
dimethylcarbamoylvinyl]-phenoxy}-benzyl)-malonic acid dimethyl ester, 43 (0.40g,
0.73mmol) in DMF (6 mL) and ethanol (10 mL), ammonium hydroxide (20 mL, 28%) and
IN NaOH (0.36 mL, 0.36 mmol) was added and stirred overnight at room temperature.
Solvent was evaporated and the crude product was purified by silica gel chromatography
to yield 58 and 59.

[000216] Analysis: '"HNMR (DMSO-ds+ D,0) of 58: §7.20 (d, J=8.4Hz, 2H), 7.17
(d, J=8.4Hz, 2H), 6.90 (d, J=8.4Hz, 2H), 6.81 (d, J=8.4Hz, 2H), 6.51 (s, 1H), 6.29 (,
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).

[000217] Analysis: '"HNMR (DMSO-dg) of 59: & & 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).
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1) 9 WO 2004/ 101752 PCT/ US2004/ 014394 MeO %Z__ OH MeO

NOv \ H O\ OCyyNH2 NY NH2 OO0 0 6 53 EXAWPLE
wazoBymiesi s of PCT/US2004/014394

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

-(4-fluorophenyl)- N, N-di nethylacryl am de (56)

[ 000211] To a sol ution of MeO N .Me

{4-[4-(2-carbanoyl et hyl ) - phenoxy] g henyl & -acetic

acid, 54, (0.45g, 1.5mmol) in acefi ch Gride (15

m.) was added 4-fl uorobenzal dehydeoneDs m, 1.6

mol ) ang potassium acetate (0.17g, 1.8 mmol) and
uxedlowar ni ght. Reactifon nixture waf ouFé’@Hi n
SOglrerL) and extraCted with et Wl acefate (s

graphy to yield 55. [000212] Anal ysis: 1HNMR

6). 8 12.50 (br, 1H), 10.64 (s, 1), 7.74
(s, 1H), 7 Q@PMeJ=8. 4Hz, 2Hmeo7.10-Z. 1& (vg 6H),
6.99 (d, oo N\6. 97 (d, oH, 2.81
(d, 43=6. 8Hz, 2H) 2.76 J=6. 8Hx7 2 2°15 (s, 3H).

[ 000213] Fol | owi ng the ge 3
conversion of carboxylic acids to am ges nentioned
above and using di nethyl am ne as agjne, SCONH,
converted to 56. [000214] Analysi &Y 1H §g)
6 10.62 (s, 1H), 7.26 (d, J=8.4Hz, 2H), 7.22 (d,
J=8.4Hz, 2H), 7.15 (d, J=8.4Hz, 2H), 7.05 (d, J=8
2H), 6.97 (d, J=8.0OHz, 211), 6.94 (d, J=8.0Hz, 2H),
6.63 (s,1 H, 2.81 (d, J=6.8Hz, 2H), 2.76 (d, J=6.
2H), 2.15 (s, 3H). 6U WHAOPLEDTL752

PCT/ US2004/ 014394 O O O
| Synthesisigd 3r(3, %ﬂ@@hoxypheny%é {4- [2/%3 OXO-(??:'UI'CIJV%I‘OPYB phenoxy]

phenyl}-N-pyridin-4-ylacrylamide (60)
[000218] Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using 4-aminopyridine as amine, 6 was converted to 60.
[000219] Analysis: "THNMR (DMSO-dg): $10.17 (s, 1H), 8.24 (brs, 1H), 7.71 (br,
2H), 7.53 (d, J=8.8Hz, 2H), 7.44 (s, 1H), 7.25 (d, J=8.4Hz, 2H), 7.22 (br, 1H), 7.03 (4,

1=9.2Hz, 2H), 7.99 (d, J=8.4Hz, 2H), 6.47 (d, ]=2.4Hz, 2H), 6.43 (t, I=2.4Hz, 2H), 3.65
(s, 6H), 2.83 (¢, J=7.6Hz, 2H), 2.60 (t, ]=7.6Hz, 2H).

MeO N N ™
H
OMe O

60
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NH2 0 OIl OO O 54 55 56 EXAMPLE 26 Synthesis of

2-(4-{4-]2-(3, 5-di net hoxyphenyl ) - 1-di net hyl car banoyl vi
wapbj4pimdnoxy} - benzyl)-mal onic acid (58) and PCT/US2004/014394

2-(4-{4-[2-(3, 5-di net hoxyphenyl ) - 1-

di met hyl car banoyl vi nyl | - BE&RLE-A8enzyl ) - mal onam de

Lo byhiieris ,-(g?c&?%éﬁkg&b%@g&gsmqhoxyphenyl)ﬁ-{4—[4-(3—ox(;)-3-
di met hyl carb ' - . 5 i C aci
i et hy st o R Bl & o)
and ethanol (10 nlL), ammoni um hydroxide (20 nL, 28%

OB B0 5 AL 5 BEEE B i

anfidaPRERiRdd abéveldid using decIbRasitihe WASmMIHE! b f(\j&iag goﬁ’\)’erted to 61.

silica gel ch(oqat ography to yield 58 an .
[00eR23216] Awedysissi ENMIIKNRIS@GRBOS d 64 60800 H)o 8.288brss THRY .65 (brs,

d =8.4 2 7 17 d =8.4 2
1wl ST =52 g, 7aab, yE 72500 S eng ., P23 ted i, 703 @
1=8. ), 7.00°@, SEZsHAHH), §.42 . - 42K 1=3 3.
R s, o1, 7 008, Bk i D, G421 2 ML oI 4K 43, 1H), 3.6
(s, 204D, 283 &6 JtHPHz D) 2.60d0d23.9HzA2H).ysi s: 1HNWR

(DVMBO-d6) of 59: S S 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,
6 @, J=8.8 Hz, 2H), 6.56 (s, 1H),

H, 6.28 (d, J=2 Hz, 2H), 3.58 (s,

Botz, 1H), 3.05 (br, 3H), 2.95 (d,
2.91 (br, 3H). 61 WO 2004/101752
94 0 MON M i M Owe O O COH

61

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

[000222] 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.

[000223] Analysis: '"HNMR (DMSO-de): § 7.99 (t, J=5.6Hz, 1H), 7.27 (d, J=8.8Hz,
2H), 7.24 (d, J=8.8Hz, 2H), 6.97 (d, J=8.8Hz, 2H), 6.92 (d, J=8.8Hz, 2H), 6.56 (s, 1H),
6.34 (t, J=2.0Hz, 1H), 6.28 (d, J=2.0Hz, 2H), 3.93 (d, J=5.6Hz, 2H).3.56 (s, 6H), 3.52-3.56
(m, 4H), 3.40-3.42 (m, 4H), 3.05 (brs, 3H), 2.91 (brs, 3H), 2.80 (t, J=7.6Hz, 2H), 2.46 (4,
J=7.6Hz, 2H).

63



MeO %0Ovezz, OO COOve MO N M 43 COOVe Me

YOMeZ--, CONH2 59 L CONH2 EXAMPLE 27 Synt hesis of
wG@-20@/151d2 net hoxyphenyl ) - 2- {4-[ 4- ( 3- 0X0- 3- ur ei HOPAUSPOPHN14394

- phenoxy] - phenyl}-Npyridin-4-ylacryl am de (60)

[000218] Foll owi ng the general procedure for

conversi gn of carboxylic acids to am des nentioned
medboye andl usj.ng 4- am nopyrj di ne as ine, 6 was !

co ¥d Yo 60. [ 000219 Analyrsiss “NRIVR ( DVBO- d6) :
) M3 H), 8.24 (brs, Yy, A The (br, 2H), 7.53
SHz, 2H) —7.44 (s 1H) g/ (d, J=8.4Hz, 2H)
7.22 (bg, 1H), 7.03 (d, J=9.2Hz, ZH), 7.99 (d,

J=8. 4Hz, L 6.47 (d, J=2.4Hz, 2HPy 843 (t, J52. 4k,
2H), 3.65 H 2.83 (t, J=7.6H 2R60l( ¢
J=7.6Hz, 2H. OUMEON H eMe ON NB O 60 62 WD

2004/ 101752 PCT/ US2004/ 014394 EXAMPLE 28 S?/nt hesi s of
N- ( 4gchl or ophenyl ) - 3- (3, 5- di nggt hoxyphenyl ) - 2-{4-[4-( 3-
0xo0- 3- urei dopropyl)-phenoxy] - phenyl }-acryl am de (61)
[ 000220] Fol Il owm ng the general procedure for
conversion of carboxylic [ am des nenti oned
above and using 4-chlor olé:%%fl\lqgléﬁgg am ne, 6 was
Syeiregrof 83t 50difkethoxyphenyl)-N,N-dimethyl-2-(4-{4-[3-(4-methylpiperazin-1-yl)-

3-oxopropyl]-phenoxy} -phenyl)-acrylamide (64)

[000224] Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using 4-methylpiperazine as amine, 3-(4-{4-[2~(3,5-
dimethoxyphenyl)- 1-dimethylcarbamoylvinyl]-phenoxy}-phenyl)-propionic acid, 38, was
converted to 64.

[000225] Analysis: "HNMR (DMSO-de): & 7.28 (d, j=2.8Hz, 2H), 7.25 (d, J=2.8Hz,
2H), 6.96 (d, J=8.8Hz, 2H), 6.92 (d, J=8.6Hz, 2H), 6.56 (s, 1H), 6.34 (t, J=2.0Hz, 1H),
6.28 (d, J=2.0Hz, 2H), 6.19 (s, 6H), 3.40(dt, 2=18.0 and 4.8Hz), 3.04 (brs, 3H), 2.90 (brs,
3H), 2.79 (t, }=8.0, 2H), 2.60 (t, J=8.0Hz, 2H), 2.20 (t, J=5.2Hz, 2H), 2.14 (s, 3H).

38 64
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[000221] Analysis: "HNVMR (DMSO-d6): S 10.16 (s, 1H)

8.24 (brs, 1H), 7.65 (brs, 1H), 7.53 (d, J=8.8Hz,
wazap/10v544 (s, 1H), 7.25 (d, J=8.8Hz, 2H), 7. PET(US2(04/014394

1H), 7.03 (d, J=8.8Hz, 211), 7.00 (d, J=8.8Hz, 2H)

6.47 (d, J=2.4Hz, 2H), gxgwpgqumz 1H), 3.66
6H), 2.83 (t, J=8.0Hz, 2H), 2.60 (t, J=8.0Hz, 2

(s .
Syntlgsigiof 338 5-dimethoxypheng)AWN-gimethyl-2c4cipys dineSoximyiphenyl]-
Synt hesi s of 1

3 (3, 5-di et hoxypheny! )a"KVRE’oder#SF%w 2. (4-{4-[2-(2- nor
phol i n-4-yl -

oxoet hyl car bam)yl‘)3 et h henoxyé phenyl ) -acryl am de
[000226) [ 0obzofioref Pohd ﬂh@ngémy 12-(@riveerimberd)- “acrylic acid,

QR N B R 11
was&[éafeel 1n ﬁre(sélnce of pﬁtassmm carbonate (O 28 g, % Olmmol) at 17?°C for 2 h, and

t
therbﬂ‘éﬁ%kt‘iﬁ} WI% W@ne 3 @i@m el }ggthﬁ% i aad Exitatrd bith ethyl
acet’ilﬂe @gﬁ_adrﬁ)l%o @ﬁg’elmﬂ%%ry\%ssdned'ﬂﬂh%ﬁ%@d Of)e cr?de7 prdduétiwas

1.2/ ,
purife8 b dijca 2k chrémaivgaphy Jo-BieBHES (0219 g, 16. 9%) (d, J=8.8Hz,

[00%] C]?IZ 512 ?&ﬁ(fur%g%%e( g—d e.tg @géxen}zlg)y -~ ég!)n(lgl-}éfkﬁx(y?-phenyl]—

acrﬁ1c5a%1cf‘ 65 6(0 l(l% 04 'Tﬁmoﬁ lfegz&rﬂgol(lrI}/loﬁiﬁ'bs-(am%hﬁlEﬁ‘i%lo)?’ H,

phosﬁrwnem hemormoma@dﬁﬂm 011552 Oﬁmmms@oémw@gme i T4IF
(ZI\/P/%C% mL, llv% q),l\ltrljvﬁlylamlne % 0.0% g',v835 mmoli in WF (6.0 mL) was stirred

for 3 h at room temperature. The reaction mixture was poured in water (50.0 mL) and
extracted with ethyl acetate (2 x 50 mL). Solvent was evaporated under reduced pressure
and residue was purified by silica gel chromatography to yield 66.

[000228] Analysis: '"HNMR (DMSO-dg): & 8.14 (m, 1H), 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=2.0Hz, 1H),
6.31 (d, J=2.0Hz, 2H), 3.58(s, 6H), 3.10 (brs, 3H), 2.92 (brs, 3H).

MeO
MeO N oH " oH MeO o Me
1
— %O -
OMe O OMe OMe O
OH o N\ o) N
| X
7 |
F 2
65 66
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OHNN OOO 38 63 EXAMPLE 30 Synthesis of

3-(3, 5-di net hoxyphenyl ) - N, N-di net hyl -2-(4-{4-[3-(4-net
waypb@ipersazi n-1 -yl ) - PCT/US2004/014394

3- oxopropyl ] - phenoxy} - phenyl ) -acryl am de (64) [000224]

Fol  owi ng the general pnggﬁ@wgajcw conver si on of

carboxylic acids tgo am des nentioned above and using

Wlepprerpegiop Eicasaser Chasogmiptake s 81344 Adippgytes Treated With a

di met hoxypheny! o1+ pghﬂggpﬂeq%ggmglﬁd}yl ]- phenoxy} ph

enyl ) - propi oni ¢ aci converted to 64

[ 000225] Anal ysis: 1HNWR ( DI\/ISO d6) S 7.28 ( d
[000%2.‘% 3 HZTh ect %f tgefatx%aﬁt v}j]iilgl @Hgluogpﬁ uptgl?c—:sgrg{ @eagng in 3T3-L1
dlffel@nﬁé‘teé Edlpt;cﬁes(}ﬁhe a'sééirgw%s %ﬁﬁ@cté&j essérﬁ?aé%c?%lﬁﬂsg’ togﬁ%l’%ethod of
TafuIZ S%Endtbm‘moloﬁj—ﬁ_ 27084712 (19986).0Th4dipocdteOvdrt incubated with

ditfeRpbsqueniirations REE e eomBamidEy #B04Ts i BUlhebais Holigsd Eagle’s

medlfné# cohtainiiy fds §4aM3vER0&HER IFBS), then washed and incubated
/ US2004/ 014394 EXAMPLE 31 Synt hesi's of

in glgogafige,gpmn- fr@&y}ﬁﬁemyfqrm mingtesat BiAC. Tlen eﬁydaoaygiu@)sy was

e SR 5,0 005 a8 A i

the cam wlere IBed (1% IDSYard theRldicacBvity Was ﬁi@mx@d ﬂﬁde(t&nﬁﬂe the
nmmol ) in dinethyl acetamide (4.0 nL) was heated

amoqnﬁ Oﬁglég@ﬁ dptake. FHRse PRipke B @aialtléte@ @s a@ersentage ofiths|bpsal
level ?r%ﬁﬁ%gué 2t tl%aﬁg v@ﬂf%rug h&@ rﬁ@} W ﬁ%t%{‘fﬁltﬁ %ﬁ'ﬁsulted in a

neutralize |Iu and extrac
dose-deperident increase in glucose uptake.

EXAMPLE 33
Measurement of Enhanced Glucose Uptake in 3T3-L1 Adipocytes Treated With Insulin in

Combination with a Compound of the Present Invention

[000230] The ability of 1 to enhance insulin-stimulated glucose uptake was assessed
in 3T3-L1 adipocytes essentially as described above in Example 32. Adipocytes were
incubated with either vehicle (0.1% DMSO) or test compound (5 uM 1) for 48 hours in
DMEM plus 10% FBS. The cells were then serum-starved, incubated for 30 minutes with
different concentrations of insulin, and then glucose uptake was carried out for 10 minutes
at room temperature. When compared to treatment with vehicle, treatment with 1

enhanced the stimulation of glucose uptake by insulin (see Figure 2).
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acetate (2 x 50nmL). Organic layer was dried and
evaporated. The crude product was purified by silica

waeboscorseat ography to yield 65 (0.15 g, 19. 9%PCT/US2004/014394
[000227] A mi xture of 3-(3,5-dinmethoxyphenyl) -

2-[4- (pyridin-2-yl oxy) BMweiPLE-34acryl i c acid, 65,

Meaé}gﬂ%étt%f a‘g%ﬁglu%lr%rmgs‘ﬂf(w ieRob Mics dyeateshWitbidrermpgund of

hexaf | uor ophosphat e (H%qPreste hRefiiof- 35 mol ),
di met hyl ami ne in THE ‘(:) nm, 1.0 mml),

triethylamne ( 0.035 g 035 mml) in DVF (6.0 nL) was
1000348)¢ | e e hpertaienne thiet LT 505 greptyred fiaob 6k e paanimal
moddlifbityBé P¥labdes! &itBe bhseX oPHiablids, sERINAREK- (W@anﬁc"! %9)%5%1%9

under reduced pressure and resi due was purif

receiv¢d dajly qyell doser afieithergvedptly (Q.5%0/GCMIC) 068 (10 ﬁfgﬂ@&]y oavage for

Seveﬁﬁﬁysysio:% g ‘gowf(’%e dm)e%edggpl(ia&/(%ﬁ%s pra,ordg ( d,

admidisfatidizof tﬁé‘&irst ﬁo&? da§1 G{H}nedﬁte@ﬁ fibs tthE@ ﬁ%@ose} Hind on days 2,
6F), 3.10 (brs, '3H),

J= 2
4,6 @d§2(2%' Boyrs fellli)wmg adgbl@lsmqu the Pﬂ@d%@oslgn‘iﬁcmnme@eases in

blood Bl AR et oetB s SRS Lt 59 duf P

decrease, lprc.08piadhdédmgasatddptesdos thawehide-tikatbd bpwealé @se Figure 3).
Treated Wth a Conmpound of the Present I|nvention
[000229] The .effect of treatnment with 1 on glucose

upt ake was neasured i ngXdvibLg i fferentiat ed
adi pocytes. The assay was coO guct ed essentially
Meagureoredi ofithe bipidrd.ometihg &Efetts il ab/{mblMiéR Tr&netbWithnoComppund of
137, 4706-4712 (1996). .The tes wer e i ncubat ed
with different concti§treen mthe test compound
for 48 hours in-Dul becco's nodified Eagle's nedium
(DMEM containing 10% fetal bovine serum (FBS), then
[000232¢hed Hhedinidrdemraingcrtitects of] ltﬁémwemrm@su@ém abfobaice following

one V%Qlo? Wg!&tﬁ{gnp 9% [Herkl)ﬁ) ?ﬁt c?él&beﬁré%” %%f%géixg &1 gse

Were 1 neub nut es
concaﬂratlomﬁseﬂmetr@yﬂeﬁdesﬁiﬁcbﬂred/\ﬁ&? latids weté‘l@etélerhlhéd setsy 8.
ysed (0.1% SDS), and .the radioactivity was neasured to
Slgmgéiug ,dﬁﬁ:rﬁ%sq %y@re gbserved in the levels of serum tr)llglycendes (49% lower, p <
0.05) and free fatty acids (19% lower, p < 0.05) in the drug-treated versus the vehicle

treated mice (see Figure 4).

EXAMPLE 36
Measurement of the Inhibition of LPS-induced TNF-alpha Production in RAW264.7 Cells

Treated With a Compound of the Present Invention

[000233] The ability of 1 to inhibit LPS-induced TNF-alpha production was assessed
in the mouse macrophage cell line RAW264.7. The RAW cells were preincubated with
either 1 M dexamethasone (Dex) or 10, 30 or 100 uM 1 for 1 hour at 37°C in RPMI-
1640 containing 10% FBS. After 1 hour LPS (0.1 pg/ml) was added and cells were
incubated an additional 6 hours. Cell supernatant was then collected, aliquoted and frozen

at -70°C, and an aliquot used to determine the concentration of TNF-alpha by ELISA. As
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anmount of glucose uptake. G ucose uptake was

cal cul ated as a percentage of the basal |evel seen in
woeblsiomse treated with drug. As shown in Fl G PAT/US2004/014394
. treatnent with 1 resulted in a dose-dependent
shomdn Fagee Smgltmemwtmpsghﬁicaﬁl%hﬂaﬂﬁteﬂ Zhe\ERSindred pragfuction of

Enh nC_ﬁg %I'hﬁ)cose t ake i aTS L1 Ad C tes Tr eat ed
TNV\vatl 3 RSGATPLIORY © PRIQET t\}&ttsﬁenaw hasong.ne

Present Invention [000230] The ability of 1 to enhance

i nsulin-stinulated gl ucose uptake was assessed in

3T3 L1 adi pocyt es essenttidXAMPLES3Tdescri bed above in

FBIe5 tiins SiTERRo) obFPPatioeet TRt Pespbgf j R&0p04 7 Cell

hOUFS i n - Dirkidal Weth B dUif@hecl%éeit Weﬁubﬂen

serum st arved, incubated 30 mnutes with
di ffer ent concentrations of [ nsul in, and then gl ucose

[Oﬂp er at eﬁ)aw eﬁq tg %{;Zﬁﬁ%—m ce tIESlnl%e‘ctl%AP]ir 85% WpLe also

. exabfife IERA W64 17 cklls. ETHR R WOcl 8 Gvesé pmﬁoabate@mﬂl egih@f: D&M
upt ake by insulin (see Figure 2 66 WO 2004/ 101752 .
em@ﬂl@m@ﬁ@)l%@ﬁ EXARfPL MOWL‘@%@E%& indR PMHd 640 containing

IO‘ﬁP*r%Sg uﬁ%érqvﬁru %985?2?%4{&):\%%2%@?% %‘1({ ged]g 2\%@% %%%1\%&8 aft additional

6 hglhruc ask sh@mamg’vasft]ﬁc&x:ctoll@f:ted, aligsoted and freden at -ﬂ B?@Jand an aliquot

an a nodel f bete
usegia dtempng h w@pe%ltrage@e Pﬂcehycjlbfcnifé @jégure 6,
tredtBER Wi g%;;{(ﬁ\éaﬂﬂi)a nh?&&ﬁ%h@]ﬂP@hﬁcﬁféEd ﬁﬁﬁ'u@ﬂlcﬁl &pIL5T/°oQIXCThe
or 1 (10 g) by gavage f seven days. Blo

inhiflitimo®en athdl wasefrtbe sans auvmdxmatajmygmtl(dz 4s Hod s@enpmtb r
dto dm nistration of the first dose), day 1

e f™tely prior to the first dose), and on days 2,
4, 6 and 8 (24 hours followi ng adm nistration of the
prior dose). Significant_ decr eases in blood glucose

| evel s were recorded on EPAMELERY, decrease, p < 0. 05)
Bl SOl o i s a7 ol

Figure 3). ExAMIWiBa (Nﬁﬁﬁ(blfrﬁllﬁnhe Pesdrit énvention
Li pi d-Lowering Effects in ob/ob Mce Treated Wth a
Conmpound of the Present Invention [000232] The .

[oog%ggg | opgs ?Hiﬁy‘%fffl%tlﬁmﬁft Ll’Saihﬁch\&ﬁL% %ﬁ%ﬁ(ﬁﬁghg‘also measured

m ce owing one week of tre
in RAPE6H Terells.dEeR A Be cklisbysre praindibatep vathZdthet hgtM dexamethasone

SapaC0vins 107aR b RELBSH 15 ¢ FREFAR AP conb hue Filgtms
AfSET oIS (0etpd/Mlf Has h&iealaad QEILSREMThéUbatd@maiddetRshal 6 hours.
Celﬁ gug}:é)rrlla?amrﬁ ENas the; collected, aliquoted and frozen at -70°C, and an aliquot used to
determine the concentration of IL-6 by ELISA. As shown in Figure 7, treatment with 1
significantly inhibited the LPS-induced production of IL-6. The inhibitory effect was

greater than that observed with dexamethasone.
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0.05) and free fatty acids (19%lower, p < 0.05) in
the drug-treated versus the vehicle treated mce (see
woioure1%5). EXAMPLE 36 Measurenent of the | nhi BCTiusznoaf14394

LPS-i nduced TNF-al pha géﬁgl’% in RAW264.7 Cells
Treated Wth a Conpoun e resent I nvention
[ 0O Bheidihe thdinhibitiowdf IPS-indudtd INOS bRECONMREDduction in

TNF- ro tjon s. .assessed in. the nopuse
macr g‘%&%@%e&% frﬁ%te & Compoyed efihy Segsert Ipwertion
prei ncubated wth either 1 M dexanethasone (Dex) or
10, 30 or 100 M1 for 1 hour at 37C in RPM - 1640

[000236} ai niTihg abidivy 68B5t0 iAhibirLPIS- hﬂucedﬁsgg@mh cg"/1N06S ar:ﬁlSCOX 2
ded d ti.on our s

was %@P %@3‘3&1 ﬁmﬂimﬂkﬁ%@ﬁ?@ et aerginraa at@éedawah either 1

uM HEQaRMas8le (‘lie%-:or ?@@OEH?' 180 gl QET d})\gr gﬁEs\gféﬁﬁcé apound

concentration of TNF-al pha by
(RefXgmiA po Re6 Cp@B) /fasshour/ap 3430 REWM@ nomaminmge 1@ FBS. After 1

nout SR Bttty A o Woiindbied s iRl 6 hows,Cells

receﬁfﬁﬁgeﬁd dr@% RicQ@EHE, dn&lﬂﬂied?vﬁﬁﬂoﬁ’\dviﬂ'iblﬁ iP@”EérU@cﬁQsﬂ@ontrols Cells were
7 Measurenent of the Inhibition of

. lyse@ﬁxsi 2hagleell of total metein weveletrapbardsed RadEEAo Triseglycine SDS gels.

P A RSB L SHAU ADIGIEED o

withlmtihocgrtodNﬂSI , dienwadppet a6d r%%@jﬁgﬂﬁ& ?]rmblat& Q%thﬂcﬁt-hen

. Th W t th either

srip B T RO bt RGO %e%rswm ip Biirs 8y traatmguiwith 1
exhlﬁittecfsc?&eJd@ é%a%t 1%&1 & cheld]:ll ﬁgdué erI ]agﬁf?l%h

was a I ncu
treatmut Mtbﬂablectﬁvdhsoummte@qirbdwum pHEaO0aRL bwanott(h@K 1in LPS-
ed, aliquoted and frozen at -70C, and an
Stlm'éﬂe& ]:l used to deternine the concentratl on of IL-1
beta by ELI SA. As showngkAMPOE treatment with 1
significantly inhibited the LPS—I nduced production of

| L- 1 Infibiionph&PSiindudsdiTNIrakpbe Relgiaschbyl Huamnd¥londnytesane

dexanst hasane " EirbPetas didhe BRI o e

I nhibition of LPS-induced |IL-6 Production in RAWG4. 7

[000237]l s Fro2ah BemM ElutrdatéPRBAGUYELQA Iy AikoeBE§RBAnologies
I nventi on 000235] The ability of 1 to inhibit

Incoypomted) yree thapied @ng eadubm! gipl wisediwith %a@mfew% RS complete
L N S T TN
withfl00 Wmih pemcldiin 30CugmIRAbtohtAth aRNFaLM Nehetédiftdeidnol). 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 RPMI 1640 medium supplemented with 100 U/ml
penicillin, 100 pg/ml streptomycin and 50 pM 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 10° cells/ml in 20% FBS complete medium. Cell suspension (160 ul, 4 x 10° cells) was

added into each well of a 96-well tissue-culture treated polystyrene plate and incubated at
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After 1 hour LPS (0.1 pg/m) was added and cells were
i ncubat ed an additional 6 hours. Cell supernatant was
wohew/1ouiskect ed, aliquoted and frozen at -70C, PanaS204/014394
aliquot used to determne the concentration of IL-6
371y fdrlll -3A5 hAGelishwsa pretrekied Writh Vehidle €aMBD)torwést Bothpound (0.3, 1.0,

T L R ] L
lip mﬁaﬁ&ﬁn\ﬁ’ég (lLP@g ﬁ%ﬁ?@ﬁ%ﬁ% g/ﬁﬁznmu%pgﬁO%) gﬁ@fﬁ%nplete medium

S2004/ 0 4 EXAMPLE 39 Measurenent
wetadtidod to the colils. URS-finall nomenirdoRsavate QD% DMS@ and 10 ag/mlLPS in

a FRL g At 24 08slE] Dieellasters inpoBRed Rt g0, and then the
suﬂeﬁﬁtfhﬁéﬂ%@fé%aﬁfe@ﬁﬂ ‘ﬁhdi Ql‘qlﬁfts HINGD s@Rdn4eh¥s Brozds -8DKOfor

measured in ) | s. The RAWcells were
subsequent ansdsisd G@m hn élemi@ﬂs weremswarf@twamtBll@Dm)g the -

MRV gy Ko el Gnd Lopnds 35215 f597.Fhe copgentration

of TRFEfa-id fc b @inRiah@ Vﬂé@.%e’f_e%%meﬁfdsﬁfg quanti@ti¥e sdidwich enzyme

(0.1 g/m) was added and cells were incubated an
imewEpasHar Ingmern GNE -2lghd (RekDiSystems)-nidieracagnegcent inhibition of

TNE PR e JelRRR St L SIMEADONE kb0, SG 1A B et

corpp@indi fromasuligple détéﬂmli’l@lri@&e.ds Qhowin i&D%bIé P sthe leyipoandsiof the
gels. Protelns were transferred to_nitrocell ul ose

mVﬁ%ﬁwﬂr cveed sigpifieant mphalitipp phEPBrinducgg d Nii-glphyyrelggse II?Y human
moftB&tkody to i NG5S, then stripped and reprobed wth

ant’i body to COX-2, and then stripped and reprobed

with antibody to COX-1. As shown in Figure 8,

treatment with 1 exhibit FdABIdse- dependent i nhibition

of LPS-induced i NOS production. In addition,

Uregt ment wth 1 Se'l’%%én‘(@hh(xbit%ﬂ« TNP‘ ApR4 Reldagdl Of

C%a@n@“ &S p¥P< T T U7 B gVET [T g iR '““30 M

i MM Lol s o a7

nti-on réggggw Er Oﬁ% huy P ted % 6_r‘!nr‘\/t og 86%
(A?ﬂ/anm:d Ri of echndl nnllz% l dcar ég/mp ) Yot hz 78%
antB each 1- m5%i al |mi x40%ni t H - 1709 of| 1098%28S 78% .

codibl et el neditum (10% heat -i nact i26% ed |f et a$7%ovi ne *

ses@m i nl RPM1%1640 [medi um sudpl engat ed | wi t h-100 W ml 542

pegg ciTTin, 09 J1dg/nm sireptjonygge, and 50 M 84%
- captoetjjppol )| Ceris e Ggoy T fuged ar 800 TPRYo,
0TI A 20 A AR N 7 IR e D e T
\'A_e‘_r[ =) resusnv”‘{{gd in 209% EBS ;‘ﬂnﬁl Zi/l edi uﬁ\" ( 209% 65%
heb® - i nalct i va¥ed ERS in-RPM |16482¥edi ym suppl enerdt ed 50%
wid$h 100 U nb% - 13% - 53%
59 27% - 69% - 80%
73 30% - 62% - 81%

* Cell viability < 70%

EXAMPLE 41
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penicillin, 100 g/m streptonycin and 50 M
2- nmer capt oet hanol ) and centrifuged again at 800 rpm
wobano4hi01752n at room tenperature. Cell pellets RETAIS2004/014394
r esuspendg@mfatidR Yt BRRos€ UpRIke 13 TR 1Uipadfed he cel |
suspensi ons were pool ed and passed through a 70-m cron
cel | strai ner Mith é@ﬁwmdaﬁi}thad’gmghwsnmn clumps. The
cell suspension was adjusted to 2.5 x 106 cells/m in
20% FBS conpl ete nmedium Cell suspension (160 I, 4 x
[000288% C E|H)1$ﬂeréhﬁ8t1or&dﬂxﬁduéerﬂ'm Ebadipseytbs whs earfléd Wed ising the
ti ssue-culture treated pol ysté&ene gl ate and incubated
P’C&"ﬁ @

methed ofGrepuperg dd, ¢balzdBi 2004> 4xn8b20037Briey, 33-L1

oy Vet ELE P b SLS0 LRl BN i
FBS, C’ngl’rﬁf @rmael insadif,00.5 inN?FE m?%ﬁ%ﬁyﬂéwz({mm? |4(;)J?n ng/ml
dexamﬁt hadoos g% §2°(§ri?éff)wﬂ%@¢ égﬁﬁd@& majniafieddp pegia
conta{ﬂg%g :jd)%quSCQ/ﬁﬁ tlﬁéri"lthhoﬁﬁ?%r‘;‘de??]&ie tﬁ{%%%ﬁpq‘ %Qveﬁl@{légd for

a final vol 200 he celts were
expetimentbafhectffeotr ofateatmertt v@ﬂa;ompmhndh efitht evensiupen rgzhtcasﬁ gptake

by aiffleRigled FpPoS bt ety el SCesiting 1o s et ot dhur
SR, B&ﬁb@mﬁﬁ@m 470%6-10211bod/ i Apddyias Wik 'ilﬂ:uth%d wWithV B (0.1 %

assa AH et al . , Cancer Conmun 207-212, 199{:
DMS¢her tqshmmquaﬂu(@rh 1.gfor TRIM) fon4s hnnﬂJMEEerwntammg 10% FBS,

LN mned usi nti tlve o
then \Zzgﬁlgd ag‘cﬁ]ﬁlghgatg\@ in }gg %nué:ggeg 3 y‘%ffg%glﬁg f\cﬁf a}P Bth37 ?F&Bls
were Syeatvedshod, 11551]1621@‘&&51’ Joembeint glidoletict] @PurBffree diam@dataining
rel ease relative to vehicle was cal cul ated for each

100 I’é\éﬁtséhlﬁartb%l} Bipplsmengsg witl 33 ifal f?ui&pm pegsedn 0.1 mM cold
[y

o gL PR A0Enc I SIYI0L A, TR By SETIRY A ce
were LyREd it fc¥d STNFarald thb aacheﬁoﬁaﬂg way nfeaserad imedaiiaon counter to
deteriiEdt AIOBIS BUEoR WSk L TSeRPSe) Sagilation Qigieppeqitake
relativéf® veBikle gétla%laﬁ‘%’é &?a%/‘bgl@l{[’atea7fof ez&:ﬁ%bﬁ@eﬁh@ﬁe{ﬁ 68t éo'ﬁyound )

15% 40% 70% 78% 78% - - 25%57%56 1% - 6% -
from giplizatydeter@inatiogs ¥hs @wwmogﬂab]@@%he @aepounds of the invention

caused significant stimulation of glucose uptake in differentiated adipocytes.

TABLE 3

Test Percent Stimulation of Glucose Uptake
Compound 0.1 pM 1.0 pM 10 pM
31 107% 119% 161%
8 115% 132% 171%
60 93% 120% 229%
61 93% 120% 229%
51 93% 107% 136%
29 106% 124% 120%
40 126% 117% 126%
63 107% 112% 139%
64 108% 113% 127%
56 83% 100% 126%

EXAMPLE 42
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44 32% - 67% - 91% 71 20% - 47% - 65% 69 1% - 22% -
50% 58 6% - 13%- 53% 59 27%- 69%- 80% 73 30% -

WwWO02604/108%5% * Cell viability < 70% EXAMPLE 41 PTO/USED04/014394
2004/ 101752 PCT/ US2004/ 014394 Stinul ation of d ucose
Umh#bktbor of B4 hdd PDEP dayivieg Withi b Coarpoand dSthefPrédeat Invention
Present Invention [000238] Differentiation of nouse
3T3-L1 adi pocytes was carried out using the nethod of

nber i 3 - : /. -
O Oy Ly e o P o Al e ety pr PB4
andaltPd enzyewes bBRDE# pattatly pnrified HivENumoemt @937 pgorh6a6cyEBSells and

P il BB o eteleBnire aned- 4Bt Agpapund (1,10 or 30 M)
or RRIKRL N3 TINIS O Was Znohib4Bd Widl0. B AEPDRS &2k Ridt %%Dm enzyme

drat
cells were maintained in nedia containihg 10%

andyi pMoeAMPresntaiming DB e HirdMdRen Feis bnéfenpit 715 fon@) nuimrag 30°C.

used. for _.experiments,. T ff.ect . qf treat Wit h
T i GPRARGTRR Bk g Rl Best PR M ok Bomverted o
adedlbdiheb eaddindL6f FrinpAslsnake V@RnAEsEsiREseaReRtthal inYubation at
according to the method of Tafuri SR __Endocri nol ogy

30°€5fpr 19 gen.1 Unhydyolyzehap M yeskoundrte AGIcKB atséwl apd rpmaining
PR e e b SETBP U ey ik

peréand inhitdtib@bE£PDEH oh POIE3Gicticiop @as sflculatel fioen dwslicare dedérminations
a 7C. Cells re then washed, incubated for 20
CTapler ComgporRgos P sigPuAors WD hiien DEh Rl RDR 4Ry < 19 and
PDEMICISH B uih eRlypiPRYiGIRE €d wWith 2.5 p, G/
1%—05(Zoxygll'bc:23e I n 0.11 nmM col d deoxygl ucose and
further incubated for 10 mn at roomtenperature.
After washing, cells werBABEEd with 0.5% SDS and the
radi oactivity was neasured in a scintillation counter

to EdghRé Rséy t he anopdrce s InBini6oR of BREFHE A ctig/TEan
percent stinulat on v J1 ucolse Iu% ﬁﬁf; rerat ng) !519[

vehrTtts 4k o as —catctt f-or—each
conceng , °A> onpound %)rgn triplicat L02%
de_t_e_r_nj an A\ ’ng'vn N apl e 0 a¥a aYana¥a

the invention ' caused significant sii mul ati on of
gl ucose uptake in differentiated adi pocytes. TABLE 3
Test Percent Stinulati OIEMEC@SG Upt ake

Inhibition of LPS-induced Phosphorylation of p44/42 MAP Kinase With a Compound of

the Present Invention

[000240] Compound 13 was examined for its ability to inhibit LPS-induced and
LPS/IFN-gamma induced phosphorylation of p44/42 MAP kinase. RAW 264.7 gamma
NO(-) cells were seeded at 1 x 10%/well (2 ml per well) in 6-well tissue culture plates one
day prior to the experiment. To start the experiment, cells were washed 2X with RPMI
1640 medium, 0.5% FBS, 100 U/ml penicillin, 100 pg/ml streptomycin, 1mM sodium
pyruvate, and then pretreated with vehicle (0.1% DMSO) or test compound (10 or 30 pM)
at 37°C for 1 h. After pretreatment, cells were incubated in RPMI 1640 medium, 10%
FBS, 100 U/ml penicillin, 100 pg/ml streptomycin, ImM sodium pyruvate, containing 10
ng/ml LPS or LPS (10 ng/ml)/IFN-gamma (10 U/ml) at 37°C for 15 min. Cells were then |
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Conpound 0.1 M1.0 M10 M 31 107% 119% 161% 8 115%
132% 171% 60 93% 120% 229% 61 93% 120% 229% 51 93%

waQite1086% 29 106% 124% 120% 40 126% 117% 126€a/U83004/014394
107% 112% 139% 64 108% 113% 127% 56 83% 100% 126%

washAINEX b/ith2eold PR (7R (744!) 10d Tyedd RCI0 WM AQRIPERGPH7.5), 150 mM NaCl,
I nhi_bit i of PDE4 and PDE3 Activity Wth a Conpound
1 i N RET A O Pt Vo Ar o050} ivgd o phosmhais: | mM beta-

' [ VI I
o EERhOAE DO bl B BAPERRI LI g i
Lybadneobls Mtegaﬁ’olbctedtand) cgmnﬁlgeé bt 280D x PPE3] (omin aedoCy Supematants
I atel ets were used. Test compound

<1y5’#és'> ffﬁlt??% F‘g *ﬂ e?ﬂdat@eg drozenpipREy unkusenkyssies 480 g of
totéﬂ' rBtths%)eg sdﬁ% \%}E)éﬂf?je@céd fo SDE! %ﬁm?ﬂﬂ Srﬂ‘@ﬁ f(? ‘Vé% 5

MP containing 0.01 [ 3H cAMP
eleﬁmplmesm, an@the:seﬁaratedpmtmawerearanmeﬂeo mtmemoba/membranes

d
MG he e 3Pk et AR A E R ECRLEL b S50 mu
NaCUd. BRTwReB08 rdo {e'i’xﬁferdtﬁl‘é lf&ai h‘&ﬂd Hen &é}Qbid%{ed]v%th th mAb

m n. Unhydrol yzed cAMP was bound to Ad - X2 resin,

agaisrphesphg-pip G Ma&deasa éThszZHByra’&%éamommmpeMe for 1 h. The

L I T

mou@d wabiedagyg aifitibedy ditplobc@trpeth@ire foi DRI TIRNG naﬂsT @Qfeede@cted using
ignifi %I on of both

ound 13 exhi bited significant inhibi
Ecg%ggstem@@mag ﬂemtw&w&agqn%Eéf heregdtsshewed thef cempyund 13 inhibited
i biti f.
LRSS Yo ARk EOATAEIB S SN DAL LR e e
cor2P9un8iphibied LEANIPgamAR: induced phosphorylation of p44/42 in a dose-
dependent manner at 30 pM and 10 pM (data not shown).

EXAMPLE 44
Inhibition of Anti-CD3/Anti-CD28 Stimulated Lymphocyte Proliferation With a

Compound of the Present Invention

[000241] Compound 13 was examined for its ability to inhibit anti-CD3/anti-CD28
stimulated lymphocyte proliferation. Binding of antigen, or antibodies, to CD3/CD28
triggers activation and proliferation of T-lymphocytes, which are key steps involved in
mounting an immune response (Abbas, Lichtman and Pober, Cellular and Molecular
Immunology, 3™ edition, W.B. Saunders Company, Philadelphia, 1997). Mesenteric
lymph nodes were collected from BALB/c mice (female, ~8 weeks old), and the cells were
isolated in PBS (pH 7.4) and mixed with culture medium (RPMI 1640 medium, 10% FBS,
100 U/ml penicillin, 100 pg/ml streptomycin, 50 pM 2-mercaptoethanol). The cell
suspension was centrifuged at 900 rpm for 10 min at room temperature using a Beckman
GS-6 centrifuge with GH-3.8 rotor. After centrifugation, cell pellets were resuspended in
culture medium and centrifuged again at 900 rpm for 10 min at room temperature. Cell
pellets were resuspended in culture medium and cells were counted. 2 x 10° lymph node

cells per well were added into a 96-well cell culture plate. For the treatment (n=4), vehicle
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I nhibition of LPS-induced Phosphoryl ation of p44/42
MAP Ki nase Wth a Conpound of the Present I|Invention
wpQ0R240}2 Conpound 13 was exam ned for its abi PCTRSR@4/014394
i nhibit LPS-induced and LPS/IFN gamma i nduced
(DNMBO3 thstydompoﬁmd ®fas pddeddRto\ddRs k CeRs wereRAAledOAitH paafitthhamster
seeded at 1 x 106/ we

antmNgqpme &H-?’%Q\Még Ty andcgt- eopse frid2§{0ag ég)ndhglonaaynﬁrmbodws or

i o0 RSS! TR i G ERPE PR o)) e

conpeeind i & ifinal viﬂlﬁng bfriOQsmlr;@ptwRﬂy Celils wirehheddiedrat 37°C for 67 h, and
ryva and t hen. rt vehicle (0.1 %
thopy oS Bere S BbSimaty By i ode pigpergige using a

Becﬁﬁaﬁ@%@é&aﬁ%g@%m G}?J3| @rd‘l‘@x’ €50 HPHibs%b&‘iilaiaﬁt EEM eal BRI was
medi um 10% Um penicillin,

subsequeptlohareésted fmdi\fr@@nl lan&Oﬁ(} rfor/Burther amiﬁsa’sl (ﬂﬂ[ﬂi@A].OFor the cells on

the P 150 RF ATty Gy SRodR0n g I replese e harvdteg

supBahfabiisZ2Ad 4001 $8 VAT S/PREN@MtZN Whd fde@liflo 8&% woll Afidy further
and lysed in 20 MM Tris-HCO (pH 7.5 150 nmM NadCl

incyghating 2E35°A; for 149mibGT plat Was reahat i53mrin 8 odetgplate

speﬁaé%g)%e%aablﬁﬁ (I‘}QJ%%IE% %ﬁe S&ﬁ%ﬁe rﬁw%:&% %qe%}x%) P:'lr F%n%,i“ﬁlls) were
useﬂy@ esinpaat H& meﬁ&ram@h lo€ eeardd aeldk. c@milfdvfrima?bb&t 5,20, 800X

for 10 mn 4C.  Supernatants (|ysates) were
Conamupé s @auseﬁ@baﬂé@e/ﬁmh%@ors%t#@ arqliesation gt mosmnemqunc lymph
nodééacg}rse C%ﬁﬁ@%t%ﬁ b&é@u I?{//grét? 3}1}22% b (czéﬁ%gg}g’zﬁgogfé%?&mééﬁﬁﬁ
CD8/(d22& mpdhieted Ji-ssll mﬂfe’ra‘tmnshprmna’(rads pompaindd 3vie mble to block an
. _transferred. to ni rocel ul ose ranes. Menbranes .
iR BB At 155 TROPOTBe PGP R A Ceias i TR g i the
sighdl HaBsddktionl@dcduM Tl}mndwgte; 4 EMYﬁﬁ&ﬁrfd) Iﬁ@as@ﬁnﬁlﬁfémodulatory

tenperature for | and then were blotted wth
actiyijm Weich pragde h@eﬁghﬁmze tggmgntrefdmnupeprofidaative dl@@rxﬂ)ersat

roomtenperature for 1 h. The nenbranes were then

washed and incubated wt er adi sh
per oxi dase-| i nked anti - Egggi%gécondary anti body at
—+oomtenperature for 1 h The Q_LﬂrlaJQ were detected
en ' D. an+ SD

PMS@Pts showed that conpound 13 inhibited LPS-0.020uc8406
PMED hantitGD3/ami-6D2844AB2 MAP ki nase at 30 M but.37ot 0.125
Tt bdmpdririder arheCDSGmFaCIDAS niAbsbi t ed LPS/ | FN- gargiy8 + 0.012
I nduced phosphorylation of p44742 in a dose- dependent
manner at 30 Mand 10 gM (data not shown). EXAVPLE 44
Inhibition of Anti-CD3/Anti-CD28 Stinul ated Lynphocyte
Proliferation Wth a CoRpOMREENAS t he Present

Illglg%/qev%%r{?o{] %{{(?cﬁ%g indﬁﬁeﬁo X%Egp%ﬁ{ m%dgégg[n .a I&%(rjnpfo%gld io]‘f the Present

Invention

[000242] Collagen-induced arthritis (CIA) was induced in 45 DBA/1J mice using
immunization with chicken collagen Type II. The induction schedule was as follows: on
Day 0, 100 pg/100 pl in Complete Freund’s Adjuvant (CFA) intradermally; on Day 21,
100 pg/100 pl in Incomplete Freund’s Adjuvant subcutaneously; on Day 31, 100 }ig/ 100 pl

in CFA subcutaneously; all given at the base of the tail. On Day 35 animals received
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stimul ated | ynphocyte proliferation. Binding of
antigen, or antibodies, to CD3/CD28 triggers
waaebisatison and proliferation of T-1ynphocyt espCuniisedod/014394
are key steps involved in nounting an inmune response
lipcﬁpdijzxasqhahiﬁedﬁ([dnmlfwdcfrd?mﬁecoh Srbiypé arl 1 ubdd; MO |pedimll ar

C d .ed WB. Saunders Co
intia e, Whers S Of aBLLA PEPES: TSP e GaDEnagbinto four
treﬁﬁiehﬁgﬂbﬁﬂs ERRIROLBOIG 0ok 6@6@1@&1%%%1&1&&@@? komPBhd 31

he cells were isolated in
(4Q/mg/ﬂtgcsu$neumen re@M{y ¢Rrpdundedq(l ﬂ@mgalcg 1n1©Mﬂ§Bﬁosltm@®ntrol

(dei go&%:g l o ;‘go%ﬁgl ?eyv‘grterdgg%cg%n% gge twice daily for 14

day@eiitd dlcfsbl @Sﬁimﬁ:t of%@ I g&‘ h6tiselfer abge. qthersﬁﬁﬂﬂ WA RS Bifly to the
usi ng a Beckman centrifuge with G+3.8 rotor.

diffgrens freatanent gioypatVlisp weeewrighbed prd mluéxseNaSessg@dethcb@dlm% a
we lyl Mbﬂtlm% %’c@re%f;aga cg)plél{ J)ff Lf%%gedggﬁ ?td liglis, s eVal Wa{e as: erythema

and asalﬁ@geaﬂtad;al mmﬂdeubehmﬁtamaa Ftﬂnfsethﬁ  1eBieti6A e hdflement and
2 X 1051ymph node cells per we were added into a

delgpuifepf ihgapiptsc uflesimawas eqliecteddror fhe animals dehnurg Fellpping the
B e 008 SRR TSRO 03 Py O

euthnmheckmrdl Hindelimbs restered farﬂlstopmhslegﬁlaiam(r%tmgl Ininyl laisk were

- CD. | t di
colffeted 1 PP E HEGR GIe] PRy CGa PR R aNg: g elgo fhe
bors Dﬁﬁ@ieﬁﬁ%x@n he{h& %§§1n ¢aHRAYBdiond whrd $cdRdd ﬂ’s%éjﬁrgtaﬁﬁalaoo

p, 1 per wel s were incubated at 37C tor
rthegmatoid h@hlhﬁeﬂcpgn@wsr:ﬂrmbﬁg vmrlealofelnﬂopsftb@eglsavvh@@chsrh@mded to

for. 10 t t
el Bhp iy Bylods (ROR: LHP by 3% A B ST e S o
dodif @D BE® ks SBdWn WEBiguh I8 wemfbleygr&%r %e5biedll Ahctdad Bikeverity
at -80C for further anah§méy ELI S For the cells on

overile eussecnf thasgudy with@jen ircRlptgny fem abeybBay 0o Thgdew dose

o bl PO Sph e LR Rl e

Thé highhiese piementéxhthie dncredse &Y@Vkﬁty, icﬂﬁbd‘nit the sahe eltaites vvas
rea at 5 in.a ectr ot.onet er. »
dexants *\?%‘P‘“u lswggfayeﬁhogjg%ﬁ% |‘f‘? icle, %ecbowO osswamzeound 31
gro‘ﬁﬁ b In MG I oS RIS ﬁJWurHR;&l{H Oﬁ&!hﬁ f&ﬁla‘ﬁfon and
treated cells. As shown in Tab e b, npound
destr3citerueitebng taodl rartibgge] whildbint the dexsimetiesops gﬂoup éhaqutﬂ wefe within

nol ) S SRR et BRguREAE 5 R Bt} e nd

sevefity SHPAhfbPBriBitind irfhmn&fRin cellrl@ﬁl'tlfaﬁbﬁhhcpﬂone/camlage damage.

denonstrates conpound 13 is able to bl ock an

Thusdesstdsgerdent gifece peaampousd Jluvasrobsespber bothhe isefl tiysue and
voil BRSSO AR Ay RRD A o808k e comppungin i

nmbas i mmunonodul atory activity, which may be usef ul

for the treatnment of imunoproljferative disorders.
[009243] 5 It will be evident from the above that the compounds according to the

present invention not only lower blood glucose level, triglyceride level and free fatty acid
level in diabetic conditions, but also inhibit TNF-alpha, IL-6, IL-1 beta, COX-2 and iNOS
production in inflammation, as well as inhibit PDE4 and PDE3 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
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Treatnment O.D. (Mean , SD) DMSO 0.020 0.006 DWVsO +

anti-CD3/anti-CD28 mAbs 1.372 0.125 Test conpound +
wanvi4+1eD32ant i - CD28 mAbs 0.578 0.012 EXAMPLEPE@T/US2004/014394
I nprovenent of Collagen Induced Arthritis in Mce
assoiated veittGaspliniesistaficd, hgpdipheanta, hypurkpitent, chid8RRARbry disease

p%%en | nduced arthritis &CI A) was I nduced in 45

anf%ﬂ 1l wpsculap disgase apndiferihs Hestaieniwt inllammegien, infpmmgéary
dlsgé’sg§ 611n§nlogfbg1da?&iig&{siaso? fé%r%ﬂlyé tgles ; e%?]d déa‘i’lc%o}é‘%;\?g%py those
me(l@l:-‘eﬁ)byl aytolanks; cmﬂdwgms@qmoé’;ihodlet&@asg hi@or MAP kinase.

I nconpl ete Freund's Adjuvant subcutaneously; on Day

31, 100 g/100 | in CFA subcutaneously; all given at

the base of the tail .pXanNEaYE 35 ani mals received 74 WO

2004/ 101752 PCT/ US2004/ 014394 | i popol ysacchari des

(det Sxmth¢9éw0ﬁNdﬁ‘f[E-(3éedlimeﬂmgplqul)enrdlitn@hylcawa@byhz)nyl]

i ntraperitoneally. s of.arthritis appeared,

m ce were assigned wP?’ﬁ ?%31’3 atr?‘éigt(@nt groups: -

vehicl e control (0.5% carboxymethylcellulose (C\VO));

compound 31 (40 ng/ kg suspension in CMC); conpound 31
[0002¢4] ny/ RgmixturenER- (4'95911@1?1\%}’1@-@1‘@siaﬂlmqtmah@tﬂhb]dﬁe

dm?et]gg%égl)aﬁl ?%,?@'4%' 152\Q§m81 ‘i%a‘bzg’é’[@ﬁ %&g%é]%éggp‘imol) in

anl@dfoUﬁ%ﬁfan €r8.0ade. wa'El‘h%aféH lad90°\@iﬁ)r a0 sebeht wadkvapbfited and
the different_ treatnment %ﬂoups M ce were wei ghed and
crué? pPraduey was prsificd by stheptgebenrpmatographyweek. Arthritis

scor 1 [

eva]uat e§ga§§lserI_%?\tﬂﬂ'Rnfalﬁ\/I dézcéqu gﬂf‘)’t ar sgﬁg %%Iélz 2H), 7.76
(d, dn&BHz! 1), hﬁltfbﬁza@rﬂ,rﬁaﬂ 7126I(ﬂtﬁa9 Z}Dz QBI)Y(%S (d, TH) CHBS)(t J=2.0Hz,

movenent and def ts. Plasma
1Hp &3 1eldy L QIFI%I%I‘Qh%5§ﬁ§ ﬁ'ﬁi)é Q3 ﬂ?fﬁbrg‘l)ﬁ LI &Wsnéﬁl he fi nal

dose, for neasurenment of circulating drug levels. At

term nation, animals were euthanized and hind |inbs

i emoved fior hi st opat hol ogi ¢ exami nation, hind @i nbs
efed in formalin. Decal cMPeentissub
sd hongi tudinal Iy, parallel to t baneg. and
uz in and eosin_stained sections
aystandard rheunatoid arthritis scdfq iy m
by a veblierinary histopathol ogi st who was bl |ngﬁfg
the treatnment groups. Animals in all groups h
noderate arthritis prior to the start of dosn%g ( Day
0) as 4hown in Figure 9. The vehicle groé@g exhibited
an increase in severity over the course of the study
with a tendency to plateau fromabout Day 10. The | ow
dose of compound 31 had no apparent effect on the

ani mal s conpared with vehicle controls.
EXAMPLE 47

Synthesis of 3-{4-[4-(2-benzo[1,3]dioxol-5-yl-1-dimethylcarbamoylvinyl)-phenoxy]-

phenyl}-propionic acid ethyl ester (69)

[000246] 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), tricthylamine
(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
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The hi gh dose prevented the increase in severity, to

about the sane extent as dexanethasone. Hi stol ogy
wehowaditshat t he vehicle group and the | ow doseCT/US2004/014394

conmpound 31 group had marked chronic inflammati on of
filsyedoCrude salid vap panifiesd Hyositied el chaombtogtaphy 1ooti¢ld6890.35g (yield,
95 one and cartilage, while in the dexanet hasone group

the-joints were within normal limts. At high dose of

[oc2appeund BhitherdE Aesz6]17Hg1%bI- 9?1—5 gn’é[{a %c%@nylethyl)-

severity of pannus formafion,
phéenvixiy]-phertyl o B-oxnbutileermic agit 683@@08! antvd'é mmalhusnaotriazol-1-

1SS R CopP Lty BOHE aivphes eI G, 0,09 & Y21 mimol),

triétBylam§leqnb p, P 5 amﬂm Qﬁﬁﬁt}gwhw hmmqtmv 0% AL, 888nmol) in

conpound i n thi 2431 1t wil be evi dent
DMF tkle) \&Wl@red fﬁ@tt 10 mhin ﬁaﬂmaﬁuperatm; Maqttgont wixthee was poured

P gfﬂ)f: er Pﬁ??é\})ealrﬁgé ks ds ?gtgreg \?ﬁfrl)b ﬂ%‘?l& tg*“&@%lsc%f’lﬁ?% #d filtered.

Cr@uead@aalveascp@ﬂﬁed bpBidica Eéltch@&)rﬁ&o%ﬁbh?td yidldre9al pha, 1L-6,
| L-1 bet a, Cox-émnleOS uction in inflammtion,
[009248k| | Agalysisi MBDEMERHdPDED 24 ¢ 1\718t8,Hz 4H), 6.95 (overlapped

o DACFRRSH, 3401 BOERAAH LR K32 200 4 DRI 651 . o,

5.961eli 218, £.05 i@ t)=4 08l PR GG B B85 (Bt BH)OD. 89N UL6.088, 2H
qgffﬁtl n F%e treat nggt ofébdl sgtr)ders(%S \/\8020051(/ 101752 )
26ﬁ(§¢ﬂ’6§95@4¥@h@@91415 GsEc0Hz.8dDwi t h i nsulin resistance,
hyperglycem a, hyperlipidena, coronary artery disease
and peri pheral vascul ar di sease and for the treatnent
¥ inflammation, i Arat ory di seases, i ngunol ogi cal

geeses, prola e~dbsgases apd

especi al |y t hgse jated by cyt ki
@, cl ooxygenase, phos di esterase &
AMPLE 46 Synt hesi s9

O - [ 2- (3, 5-di met hoxgpheqyl) - 1- di net hyl cay banoyl vi nyl
] henyl,g - benzam d 7) [0%2244] A mX of
2-{4-dm yjophenyl ) - 3- (3, ' phenyl)-N, OEt

di met hyl 8cryl am de, 43, (O 4990 1.2 mmol) and benzgyl
chlorigi (0.26 g, 1.8 nnDI) I n anhydrous benzene
(18.0 ) was heated at 680C for 2 h. SéPvent was
evaporated and crude product was purified by silica
gel chromatography. [000245] Anal ysis: 'HNMR
(DMSO-d6): 8 10.33 (s, HXAMPIE4§d, J=8.8Hz, 2H),

éygt%ﬁ_}é gf %#%4%%%1@Icié)am%g?§§oy( 1n-§-g( iy 7—})ng19g§r;|-benzyl}-

6.31 (d, J=2.0Hz, 2H), ﬁaggmgﬁehsggp 3.03 (brs, 3H),
2.91 (brs, 3H. 00 MON N M

[000249] To a solution of 2-{4-[4-(1-dimethylcarbamoyl-2-pyridin-3-ylvinyl)-
phenoxy]-benzyl}-malonic acid dimethyl ester, 70 (0.49 g, 1.0 mmol), in DMF (5 mL),
ammonium hydroxide (28% in water, 12 mL) was added and stirred overnight at room
temperature. Reaction mixture was poured in water (30 mL) and extracted with
chloroform (5 x 25 mL). The organic layer was dried on anhydrous magnesium sulfate and
evaporated. The crude product was purified by silica gel chromatography to yield 71,
0.23g (yield, 24.5%).
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Me Me %0OWMe2" NH2 H4A3 67 EXAMPLE 47 Synt hesis of

3-{4-[4-(2-benzo[ 1, 3] di oxol -5-yl -1-di net hyl car banoyl vi
wopby/pimsnoxy] - phenyl } - propionic acid ethyl eBCEUS{BIP14394
- [000246] A m xture of

[003}25@} [ 4- @aals/gisokmm@m@gtmbgepbrem@xﬂmpbﬁm 40 @n, 1H), 7.18

oproplonlc aci d per ona

(opuabEgh T0 85 tamaBhy 720 .‘(meemypm TR BT oral s 6920

J—%glg%’{ﬁ{ Al 'QXQQ ujsg 0\%%%, éiour e I'n ’V\g%%d’ ?%gérgz)’%sg 'bdd ’ J=12'0

Hz3,08 ks GHNS96 (brs,8tHd and boiled in toluene, cooled
and 76 WD 2004/ 101752 PCT/ US2004/ 014394 filtered.
Crude solid was purified by silica gel chromatography
to yield 68, 0.35g (yield, 25.0%. [800247] A m xture

h "Vcar bonyl et hyl

X
zcﬂl 3] di oxol -5-yl -3-{4-]
adled, 68, (0.08

rnoxy] phenyl } - 2- oxobut - 3
7 mmol ), -benzeot+t+azol -
tris-(dinethylanino)-phosphom

hexaf op ate (BOP, 0.09 g, O. I ONH,
triet rheobpd L, 0.25 nmol), dine anne’in THE
(2M 0.25 nL, 0.5 nmmol) in DM (2.0 Was Cofliir r ed

70for 10 mn at roomtenperaturg. Reaction m xture was
poured in water (20 nmL). Solid separated was filtered
and boiled in toluene, cooled and filtered. Crude
solid was purified by S;}?ﬁéﬁ’[ hr omat ography to
yield 69. [000248] Anal (DVBO=d6): 8 7.24

PRI 5Ot e o i

(s, | H, 6.51 (s, 1 Hyk- a%ylgmt%cﬁ)m) 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,d0oa, 3H). O O COON NFCBRIH O\ \ N Me O
MO\ OO/ Ot OR CEt N0246869
Pyridine-3-carboxaldehyde Urea
KOAc, Ac,0 NaOEt

ROUA T
COOEt COOEt

24 74

COOH NN

Dimethylamine/BOP
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EXAMPLE 48 Synt hesis of

2-{4-[4-(1-di net hyl car banoyl - 2- pyri di n- 3-yl vi nyl ) - phen
woxyj4/berszyl } - mal onami de (71) [000249] To a seCUMISZN4/014394

of 2-{4-[4-(1-dinethyl carbanoyl -2-pyridin-3-ylvinyl)-

[omizsnpxy] (&mawl}sme@mdfzam pi- - eéHehrRE VR thy1 L Phdndx 410
. rmcIl)I), in DI\/F(Sm_ ammnlumBE;dromde(ZS%

Tawisolution @fch-Béni ght  at

SR e R AR08 45 0mew

DME) (10010&)) pylg?lpe 8- daﬂjpﬁald\anﬁiectﬁl 1ecgd amn. Sﬁ lfnmmﬂr) gpStassuém acetate (
' t rate The crude pro
5 XB0 b1 P 151 Sr SVGERe O bielouB R BeryAddrdiand heated at
o ' Y
RGBT o 0 opstladP i A P YpapD pd vetr
(1Cpg@pdded add 32trécrt¢d with ethyl 4€:t{ten(3 2 HPO rri/L)l@rgamc layer was washed

W over | atg%gl;j dridd W@qym ’maé ux'(léul(%atg g @L_&% aieg. C@giggroduct
wéscburr}'(_ Ted- bgﬂﬂica%@) chr@m%gfa%hgjahﬁ elu%dzx%tlﬁ gth¥}]ac]3?at9 d&dic acid

(9SH)Y1©1d&(Mg(N7W))NNENE\ | N/ 0| \ cooveoc0|\|H

OG02RE: mothsnb YIS ArORS szl ds H; B38Endi ¢ Brbha. . o3

@, bwbhﬁiﬁywmm 13= 3 lo- &QWHEW‘}@G#ZZ% @ﬁg’}’ (}:_d \y %}'{z 2H),
di né- 3~car boxal dehyde Ur ea

6.97 (d;d(fs 8, 2BHOS (d24 =848 Hz, 2H), 402(q, —7 6 Hz, 2H), 2.83 (t, J 72Hz

2H), 2.60 (t, ] = 7.6 Hz, 2H), 1.13 (t, = 7.6 Hz).

[000253] (b) Step 2: Synthesis of 2-{4-[4-(3-0x0-3-ureidopropyl)-phenoxy]-phenyl}-

3-pyridin-3-yl-acrylic acid (75). A mixture of sodium ethoxide (21% w/w, 30 mL) and

ethyl acetate (1.0 mL) was refluxed for 30 min. Mixture was cooled down to 80°C, urea
(4.81 g, 80.4 mmol) was added and heated till it dissolved completely. 2-{4-[4-(2-
ethoxycarbonylethyl)-phenoxy]-phenyl}-3-pyridin-3-yl-acrylic acid, 74, (6.0g, 14.3 mmol)
was added and heated for 5 min. Reaction mixture was cooled, neutralized by
trifluoroacetic acid and water (50 mL) was added. Solid separate was purified by repeated
crystallization from ethyl acetate-methanol mixture. Yield: 2.91 g (46.9%).

[000254] 'THNMR (DMSO-dg): & 12.90 (s, 1H), 10.16 (s, 1H), 8.40 (dd, ] = 4.8 & 2.0
Hz, 1H), 8.32 (d,J =2.4 Hz, 1H), 7.76 (s, 1H), 7.68 (br, 1H), 7.40 (dt, J = 8.0 & 2.0 Hz,
1H), 7.24 - 7.21 (m, 4H), 7.15 (d, J = 8.0 Hz, 2H), 6.97 (d, ] = 8.8, 2H), 6.95 (d, ] = 8.4
Hz, 2H), 2.81 (t, ] =7.2 Hz, 2H), 2.58 (t, ] = 7.6 Hz, 2H).

[000255] (c) Step 3: Synthesis of N.N-dimethyl-2-{4-[4-(3-0x0-3-ureidopropyl)-
phenoxy]-phenyl}-3-pyridin-3-yl-acrylamide (73). To a solution of 2-{4-[4-(3-0x0-3-

ureidopropyl)-phenoxy]-phenyl}-3-pyridin-3-yl-acrylic acid, 75, (2.70 g, 6.2 mmol) in
DMEF (10 mL) triethylamine (1.29 mL, 9.3 mmol) and BOP (3.0g, 6.88mmol) reagent was
added and stirred at room temperature for 15 min. Dimethylamine (2.0 M in THF, 9.3 mL,
18.6 mmol) was addéd and stirred for another 15 min. Reaction mixture was poured into

ice cold water (100 mL) and extracted with ethyl acetate (3 x 50 mL). Combined organic
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O COOH\' N M M N'N Donethylanine/BOP |1 H 0 I/

Nu NHZ O I/ NNHZ 75 01 fO 73 0 0 78 WD 2004/101752
woeCH4i8eG04/ 014394 [ 000251] (a) Step 1: Synt heerasefo4/014394
. 2-{4-[4-(2-ethoxycarbonyl et hyl ) - phenoxy -
lay@hess Wishad pythiadueous-spdivachydroxidassldti¢n’ @).5 M{G0anL), water (3 x 50

m@ﬁqrm '>£§ efé?)r{pf}a ﬁ‘é‘ﬁé?’j})"“ﬂ&?éﬂ% maghesivapilfateaideogeenfrated to about
oneelﬂrﬁ of oﬁémal(\;lo‘iurﬁé” Si’hd%%ﬁ‘fw&)ﬁéi&%%%ﬁg%%?w ethyl acetate.

di ne” 3- car boxal dehyde
quixtha&lsg(Hﬂ%)et ate (5. 37 g 54 67 mmol ) and acetic

(0032581 o PSR DISR-derep 1 A0 (% AL €36 (T o e Lo 1HD, 8.31

@ S P Hh 2, ﬁﬁg{"{}@? *datiﬂfa@&?%o A - G &

6. 917 aeydr— S diznaEhed3 (@, § I=F &b Hezy ZHgﬂeﬁsofm?t SgBo(a 3ulé)e 2.90 (s, 3H)

2. SEE‘O% gg%ﬁggg%?# #%B%b@ﬁ%e I'f['ga gel pchr omat ogr aphy and
eluted with ethyl acetate- acetic acid (99:1). Yield:

9.02 g (47.5%. [000252] 1HNMR (DMBO-d6): S 12 o1 (s,
1H) 8 39 (dd, J = 4.8 EXAMPHES50H), 8.33 J

111 dt, .J.= 8. O
Syrv‘ﬁl gs,%fz Zit %5(2 %??é‘ajﬁ Sisthy phenggy] -PhaylaN I\h—dl_xlzlgth;_d %—pgndm—}
6. 95 (d, J = 8.8 Wacr?lbﬂmd ﬁ?(q, J -7 6 Hz, 2H),
283(tJ=72Hz 2. 60 J = 7.6 Hz, 2H)
1.13 (t, J =7.6 Hz). [000253] (b) Step 2: Synthe3|s
of 2-d 4-14-(3- oxo- 3-urgi dopropyl ) - phenoxy] yphenyl } -

> gllln 3-yl-agrylidlacid (75). A nmixturd of,,sodium
e (21% ¥ and et hyl aFetyt & 1.0 ni)

ef | ued foPN30 TN,  Mesi ERntWA wn to

ur eanadgé. 81 ¢ 8. 4 noRkgywRs adde d heat ed

tilb_it_dissolved coppletely. 2-{4-[4-(2-O
et ho?@é’b/?yl et hyl ) - poxy] -phenyl } - 3- pyri ¥ n- 3-yl - a
cry; cobdt (6. 0g~~14% ot ) was ad NH;
heat'ed for 5 nin. Re&tion migture was cdbl ed, 0

neutralized by trifluoroacetic acid and water (50 ni)
was added. Solid separate was purified by repeated

[ooozsmt al |('a @fe QR KRR €6 42680 _hDall E%R@i pHérfékW Fhenyl}-3-
l li mn(xé,l,lre Difpodismadhxaids (21 %:W4W81 M) @nd ethyl

acet'?%%(g 1%134) wiliie’zﬂug(d % 3P0r{11n Sljr_g %jﬁé) % 3% 051161}1&)?) was a'l_&ded and heated

till it dlssolved completely. 2-{4-[4-(2-ethoxycarbonyl-ethyl)-phenoxy]-phenyl}-3-

pyridin-3-yl-acrylic acid, 74, (2.40 g, 5.7 mmol) was added and heated for 90 min at
reflux. Reaction mixture was cooled to room temperature, neutralized by trifluoroacetic
acid and water (50 mL) was added. Solid separate was purified by repeated crystallization
from hot ethyl acetate. Yield: 2.2 g (97.6%).

[000258] 'HNMR (DMSO-dg): & 12.90 (s, 1H), 8.40 (dd, J = 5.2 & 2.0 Hz, 1H), 8.33
(d, J=2.0 Hz, 1H), 7.76 (s, 1H), 7.36 (dt, ] = 8.0 & 2.0 Hz, 1H), 7.29 (br, 1H), 7.27 - 7.23
(m, 3H), 7.15 (d, ] = 8.0 Hz, 2H), 6.96 (overlapped d, J = 8.0, 4H), 6.78 (br,1H), 2.78 (t,J
=7.2 Hz, 2H), 2.33 (t, ] = 7.6 Hz, 2H).
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| H), 7.24 - 7.21 (m 4H), 7.15 (d, J = 8.0 Hz, 2H),
6.97 (d, J =8.8, 2H), 6.95 (d, J = 8.4 Hz, 2H), 2.81
woORe04M0822 Hz, 2H), 2.58 (t, J = 7.6 Hz, 2H).Pr{OAB2H3P14394

(c) Step 3: Synthesis of

[00023971i et |Ste%'2{ evhﬂxeLopzq43f4tm@aﬂﬁmpyihgr)-phenoxy]-phenyl}-
phenoxy] - p en -3-pyridin-3-yl-acryl am de 3 a

N.Adimetiyir-343 4 To a solution of 2-{4-[4~(2-carbamoyl-

et PHAABLARchs BOERR SDhSIM e YRl gy & syl S (s

miLy triethiylanéng (le0q hl.29.6thmod.add BOR jeapsitd (BORR, 6:56Ggmol) were added
r eagent V\%s added_and. stirred at room

. 1)
ang éﬁ%%tre?e tIBPergreioR 15 ﬁuﬁelpﬁwaﬂﬁwee(@ QoM B 05 mL, 15.3
rm‘% 13 vtk ’ad%{e X et SR foY @R 48%n A0 ﬁeegstnoﬁ rnﬁQtutr@ (Jva@ g?%@& fnto ice

tion mxture was poured into
colnhwmer oo GhImLa)ld&Nﬂacﬂed withtedy] acdtdte é4 kD Iﬂc)e(hhﬂ)nﬁéﬁi otganic layer

oD PR O P RS A PRSP A DR T O Al water G x 50
m@g ghmm 86 gt d(?ne?l‘ﬂn‘ﬁrﬂh?&ro(lg nﬁg%suﬁg sﬁilfate (Y\%H@ brdddictwas

' bri né , dried on anyrous
purifigh by siliga gell dmumatagrdplmsomlepmdmt adsebitebwith chlmmeformimethanol

Solid t ed s filtered and
a%%ﬁféﬂgmfﬁ %?ﬁ ace?alte seela(relade 2ng gI (97.99 .
[06@@@%56] ‘HN'NWB(DDM@GB 8.5% (h@ Jlﬁ 4(85& 116*|Hz ﬁ{f_bﬁz @@t JJ= 8.0&
2.qYe, 1H), HRS (B, AH) (7GL£6 J.23 (Sl,GH& Q95)(d;li, &.8 H-lyz,, 2}71),2(692 (d J=8.8

o oV S s o G B (i o

2.8.@U£80H, 26 Hz, 2H), 2.58 (t, J .0 Hz, 2H).
EXAMPLE 50 Synt heS| s of
2-{4-[4-(2-carbanoyl - et hyl ) - phenoxy] - phenyl } - N, N- di net
hyl - 3- pyridin-3- yl-acryLarigs }g f) 000 OHI OHN
M NI j Uea NI j BOP reagen N- Me NaOEet
' sivydfaBrbenzo[ 1G3io&o=5-@1-2\ { 477t- 42 Mﬁoyﬂ%yblp]h&xﬁxyﬁﬁhenyl}-

O O [000257] (a) nt he of

2-{4-[4-(2-car bam)ﬁglf‘%ﬁﬂet Yéﬁéﬁ’ e,ﬁ??e?n 11' - 3-
pyridin-3-yl-acrylic acid (76). A mxture of sodium
et hoxi de (21%ww, 12 nL) and ethyl acetate (O 7 n)
was refluxed for 30 mn. Uea (1.92 g, 32.0

tC Qﬂt ed till it dissol vedé@ A TS\-Me
hoxycar bonyl - et hyl h&no) henyl - 3
y BOP/Iglmethylamlng P P Y Phe

[000261] To a solution of 3-benzo[1,3]dioxol-5-yl-2-{4-[4-(2-carbamoylethyl)-
phenoxy]-phenyl}-acrylic acid, 78, (2.00 g, 4.6 mmol) in DMF (10 mL) triethylamine
(0.96 mL, 6.9 mmol) and BOP reagent (2.21 g, 5.0 mmol) were added and stirred at room
temperature for 15 min. Dimethylamine (2.0 M in THF, 6.90 mL, 1.8 mmol) was added
and stirred for another 15 min. Reaction mixture was poured into ice cold water (100 mL)

and extracted with ethyl acetate (4 x 50 mL). Combined organic layer was washed with
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pyridin-3-yl-acrylic acid, 74, (2.40 g, 5.7 mmol) was

added and heated for 90 mn at reflux. Reaction
woizsdqmerseas cool ed to room tenperature, neutr aCraseoodyi4394

trifluoroacetic acid and water (50 nL) was added.

safopdtedlaqrpay sddurdicafionhfe soMitioN (3 EREAtwaler (3 x 50 ng brine (2 x 50
cry. stglllzatlon fromhot eth acetate. Yield g
i) Arigdpn aplgsleousgPagnpRivR W&B&a@ﬁ pregueh wog ppeified by ; siia gel

1‘?"1"??°éf99hﬁe*t?f§?‘?°t el sty oo B 11

(900%@ (br I , 71.27 - 7 23 (n1 SFD 7 15 (d J =
6. 96 (overl a

opBis2f ) IR VSO LR BT P o 72440 Y 7 6t 2H)66.94 (0, T =
84{%1? %@é %nglr]?%oéé 12‘%@75%0?535’ 4529941884697 (ol 0%l (ad, 1 =

8.Rar{ddl. [Slﬁzﬁ ZHQ‘,a’fiﬂi(rmy}H) &t30y(d) 1 phenaxy] s. %QNZH} 3.00 (s 3H), 2.87 (s,

t hyl - ridin-3-yl-acrylamde (77). To
ﬂ@é%%% % é%p1(20mbmmw
et hyl ) - phenoxy] - phenyl } - 3-pyridi n-3-yl -acrylic acid,

76, (2.00 g, 5.1 mol) in DMF (5 nl) triethylam ne
(1.06 nL, 7.6 mml) and BRRMEBEESAt (2.5 g, 5.66 nmol)

S 0 S SPEGAAK 400 o2

was added and stirred fapp@Rghiagisdc M n. "React i on
m xture was poured into ice colé wat er (100 nlL) and
extracted with ethyl acetate (4 x 50 nL). Conbi ned
organic layer was washed with saturated aqueaqys

$| carbonate solutjiond,30 nl), water X, M

e (2 x 50 ()Y diried on anhydrfou§ mggnisi um

. Cryde producy purlgb@gapM 1 el

dt og Fﬂm&w
chl o oformrrethanol : Y|e 4 g (65. 49
[00 "HNMVR ( DVBO- d6) 36 (dd, J = 4.8 6
Hz, 1) 7,43 (dt, J = 8.0 1H)80 7. ~COOEt
1H)74726-9521(m5H)79695( ‘= 8.8 Hz, 2H)
6.92 (d, J =88 Hz, 2H . 6.77 (br, 1H), 6.65 (s,
1H), 3,03 (s, 3H), 2.90 (s, 3H, 2.77 (t, J =7.6 He,

9
J e0 Hz, 2H). EXAVPLE 51 Synt hesi s

2H), 2.33 (t,
of X

2.
Q 8.
N
1 +/E-yl-2-{4-[4-(2-carbarmyl-ethyl)-ph
henyl } N-di net hyl -acrylam de (72) 0 O COCH
O Ne© 0 BOP/nethylamine Ol / Me O~ NH2 NH2 78

072 O 0
\©\/\"/NH2
81

(0]

3-benzo[ 1, 0

[000263] (a) Step 1: Synthesis of 2-{4-[4-(2-ethoxycarbonylethyl)-phenoxy]-
phenyl}-3-pyridin-3-ylpropionic acid (79). To a solution of 2-{4-[4-(2-ethoxycarbonyl-

ethyl)-phenoxy]-phenyl}-3-pyridin-3-yl-acrylic acid, 74, (6.00 g, 14.3 mmol) in 1,4-
dioxane-ethanol (1:1, 80 mL) palladium on carbon (300mg) was added, degassed and .
charged with hydrogen and stirred overnight. Catalyst was filtered and solvent was

evaporated. Product obtained was used without further purification. Yield: 5.4 g (90.0%).
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[ 0002611 To a sol ution of

3-benzo[ 1, 3] di oxol -5-yl -2-{4-[ 4-(2-car banoyl et hyl ) -
wohenanyls2 phenyl }-acrylic acid, 78, (2.00 g, 4P6Tmsmion/014394

in DM (10 nmL) triethylamne (0.96 ni, 6.9 mml) and

[0&@84]’ eageﬂNMﬁ(ﬁM% d?)o kkﬂ(‘ﬁfang = Jgnd gk 25 g‘?ﬂ{z 1H),

room nmper ature
7. 28r(dTJ—|F 8. %HE,@HDU 26-7R24(m| 1)H)wa31 gddess. 4&mxj 231)| 6,88dd,Jox 8.8 Hz,

0Pt oo o2 RE ¥ B ri%tléﬁ’amzé‘iﬁ%iftg%@%&%l 1H),
2088 el T s L3 B DT P T T, Jﬁqa‘ve‘%%?@ L4
J =s®@8iHmBH).car bonat e sol ution (30 ni), vvater (3 x 50

odkksL e &

vle@ﬁmﬁl@én@wﬁmylvﬁt&o%ﬁf&%td é”eﬁﬂ Bled tsml 'N) tafgoluuon QL4142
chl'oroformnet hanol (19:1). Yield: 1. (90.09% .

eﬂp@mmlethaﬂbvphqmwﬂ@hmyl} -Spyrid@-3- U}PTOIIH)m agid229 (5140 g,12.8

mnéoli rEE g_];'?lx)l%) %16813' 1he L. f_2 §O H&éd?rhﬁoﬁ%xd?&ﬁ}(;ts agelilt (6 20 gld.l

mn‘rl)l) V\@s ﬁ&leﬁdﬂd sﬂrred at&oém&&ﬂ éraﬁlré"i-’or lljghl,cr)loﬁhégthgﬁamﬂé‘@ .0 M in
, S

TH(FS 19 2& H}L 3§ 47rprr(ql) was ackgleg gpé stlgpsl forpmaaer Hl)leactlon mixture
SIS s 0 S R
Coytlbii@dprgarndé ayae whs wanhed) ndthesatudated 841)eoﬁs sédiuin Bic4rb¥adtd solution
@ 0168 il Tt ¥ 1008, tipe QUL ooy i st
suli& zilru&!é"‘ﬁoﬁuctq'as purified by silica gel chromatography and product was eluted
with chloroform-methanol (19:1). Yield: 4.80 g (83.5%).

[000266] 'HNMR (DMSO-dg): & 8.34-8.32 (m, 2H), 7.54 (dt, J = 7.6 & 2.0 Hz, 1H),
7.26-7.21 (m, 5H), 6.88 (d,J=8.4 Hz, 4H), 4.28 (t, ] =7.2 Hz, 1H), 4.03 (q, J = 6.8 Hz,
2H), 3.21 (dd, J = 14.0 & 8.4 Hz, 1H), 2.84 (s, 3H), 2.81 (t, J = 7.2 Hz, 2H), 2.75 (s, 3H),
2.59(t,J=7.6 Hz, 2H), 1.14 (t, J = 6.8 Hz, 3H).

[000267] (c) Step 3: Synthesis of 2-{4-[4-( 2-carbam6vlethvl)-phenoxv]-phenvl}-
N.N-dimethyl-3-pyridin-3-yl-propionamide (81). A mixture of sodium ethoxide (21%
w/w, 7.46 mL, 20.0 mmol) and ethyl acetate (0.6 mL) was refluxed for 30 min. Urea (1.20
g, 20.0 mmol) was added and heated till it dissolved completely. 3-{4-[4-(1-

Dimethylcarbamoyl-2-pyridin-3-ylethyl)-phenoxy]-phenyl}-propionic acid ethyl ester, 80,
(1.60 g, 3.58 mmol) was added and heated for 90 min at reflux. Reaction mixture was
cooled to room temperature, neutralized by trifluoroacetic acid and water (30 mL) was
added and extracted with ethyl acetate (3 x 50 mL). Organic layer was washed with water
(2 x 20 mL) and brine (50 mL). The compound was purified by silica gel chromatography
and product was eluted with chloroform-methanol (19:1). Yield: 0.44 g (40.6%).

[000268] 'HNMR (DMSO-dg): & 8.34-8.30 (m, 2H), 7.53 (dt,J=7.6&2.0 Hz, 1H),
7.29 (br, 1H), 7.25 (d, J = 8.8 Hz, 2H), 7.22 (m, 1H), 7.19 (d, J = 8.8 Hz, 2H), 6.87 (d, J=
8.8 Hz,2H), 6.77 (br, 1H), 4.27 (t,J = 7.2 Hz, 1H), 3.21 (dd,J = 13.6 & 8.0 Hz, 1H), 2.84
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NH2 81 0 [000263] (a) Step 1: Synthesis of
2-{4-[4-(2-ethox cy arbon | ~yl)-phenoxy] -
wohenylo}73- pyri di n-3-yl propionic acid (79). ToprPar/us2004/014394
solution of 2-{4-[4-(2-ethoxycarbonyl -
(s, S(H)yl}i?, ok fiexBl 6 &hfe&yiz JH$- pY6i(HTR-86 Hz; QH?])Q 7§(sa9H§i 232 (t,J
,gé ?HOO g, 14.3 mol) in 1,4- dioxane-ethanol
He bal | adi um on carbon (3 00ngy) was added,
degassed and charged with hydrogen and stirred
overni ght. Catalyst was filtered and sol vent was
evaporat ed. Product obtaEXAMBPES SBised wi t hout further

90. 0% . 82 WD 2004/ 101752
sBeierines Sbbi hnarbuty2 %ﬁdgd%%o( LRI e 10 R RS poraphens] 5 pyridin-
35 8. 33 2 & 2.0 H,
28 (d, J(r:n .H) z)bﬂ%monl‘mmgﬁé \m 1M, 7. 2 (d,
= 8.4 H, 2H), 6.88 (d. J = 8.8 Hz, 4H), 4.03 (g, J
6 oH), 3.85 (t, J = 7.6 Hz, 1H), 3,24 (dd, J =

8.
.8 H,
.4 Hz, 1H), 293 (dd, J = 13.6 &J.2 He,

4.0 &

8
7.
J
1
R

6.8 Hz, 3H). [065’ (bYiSt ep 2
2-Ryridin-3
N gret hyl ester

arhonyl et hyl ) - phenoxy] phenyl } - 3- I n- 3- ylﬁr
opi oni ¢ d, 79 (5.40 g, 12.8 mmol) in 15 )y NH
t récet hyam ne” (206@tmL, 19.2 mol) and BOP Yéagent \H/ 2

(6.20 g14.1 mol) was added and sti%ed at room o0 ©
tenperature for 15 min. Dinethylamne (2.0 Min THF,
19.20 nmL., 3 8.4 mmol) was added and stirred for

[00926%]her AOmixiture oRsadtitunathaxidd (218 wivass. pbmied1 iSﬁhﬁhol)C‘&d ethyl

acciafe 04 G TSP AR G b PGt Samai o6 adege and heated
tlllf‘{%dlsbrfeﬁd:o weayss %41?4 g@m@ﬁ%ﬁgﬁ%&%ﬁ?' d?t'i‘g )glgté&lg) I1}3henoxy]
phqwlﬂymmlqm@t V]lﬁﬁer s80 flatdeg, 33 Anohencdy Wahjaﬂded/aad heated for 5 min

B P 58,8 R AP R e
a01(i 8id S5er (00002 @6}; adcldlhl"tﬂﬁd(e@b‘&@ec&1 Gllth cthy3 a@tﬁa@ (§2( 50"&1L) Organic

2H), 7.54 (dt, = 1H), Hé
laygq_ﬂvas washgd (o\@th vy]ater @ x42q_g1L) 4.1;|} brme (o5 r(lL) Ijle:eomp@u was purified

by %1.1'%&1 %écg%zéﬂogﬂ%}y %d%r%ct V%"') ]lut%c} %iltg gg%wfénp&rflé‘igﬁoi‘(w.%.

Yie2d:7(53((g(16’3}%) 2.59 (t, J = 7.6 Hz, 2H), 1.14 (t, J =
, hesi f
oog2foy" 7 . Ay 00026@9( Cﬁ@lamwy@ﬂsﬁiﬁ 2H), 7.22 (br, 1H),

d
Sl s e S R RS e B 68 @ 1=
Hz3H), #.28r(d Jetwrﬁmccﬁp as.21 (4,9 =13.6 8a8.01ed, 1w erl 84 ¢, 381, 2.86-2.78

@, D, 258 4,57 1, = 8.4 1z, 2m).

84



g, 20.0 mmol) was added and heated till it dissolved
conpletely. 3-{4-[4-(1-

woORomtloyisear banoyl - 2- pyri di n- 3-yl et hyl ) - phenoxp{Tuisemmyi14394
}-propionic acid ethyl ester, 80, (1.60 g, 3.58 mmol)
was added and heated for ESOanippEad4 refl ux. Reaction
m xture was cooled to roomtenperature, neutralized

(Synhesis p{ 3 acimehommhenzhd.Nedigettyd6- th-j4- ~(Zagxo-3ddeidopropyl)-

and extracted with cey Organi c
| ayer was washed ﬁh?éw&%-lpggny fcqa%érrg}')and brine (50
m.). The conpound was purified by silica gel
chromat ography and product was eluted wth
C Ioroform et hanol (19:1). Yield: 0.44 ¢ (

Mg EDVBO- d6) ;S 8. Me®

(dt [ 6y 2.0 Hz, 1H), 7.29(

J =% 2H), 7.22 pac, H, 7.1

2H) , , J= 8-8Hz2H)-—~6.77 (bMe
J=7. | H, 3.21 (dd, J = 13.6 & 8.
2.84 83 W8-2894/ 101752 PCT/ Uszoo4/ 0143940
2.83 (dd, J : NI,:E 2.76 (t
2H), 2.75 (s,)73H .321/ ='7.6 He, AH)
53 Synt he$is of O O

NN- di et hyl - 2-{4-[ 4- ( 3- ox0- 3- ur ei do- propyl ) - phenoxy] - p
henyl} -3-pyridin- 3-yl-propionamde (82) 00 N M

[00027Yp  MeTdMesdlutiod bR (I\s- dNﬂ%bX}g}Beh&l)-ﬁpN%ih '5{)212[4—(3-0x0-3-
82 0 O g000269 A m xt ure of sodi um et hoxi de (21
urgjdgprogyli-pheroxypphenyhirpropicnasnids, 131058 ge 0 26 annol)én aeetic acid (10

SRR R0 Myl B B TIR m ve

added dnd Iéﬂ(liedjorréhf@dtd&sﬂmzm:ﬁ/lkeré’d ayd the Ipfbdﬂlcy‘bv&st Jsmlsﬁedpime By

ot o v bt ackrut ke et B Fors gL ied rom Cabpfsctie. vien

0. bl m xture was cooled to room tenperature,
neutrali'zed by trifluoroacetic acid and water (50 ni)
[OOMZhddedeMRe(mnS@tde)j i 16 @t hiyf), 7dkde(tat €HY, .27 (iI;)J 8 8 Hz,

b bE ot ehEte Sttt abl G & p s & e oM 6 27 (ors,
3H), 4.23 (t, ] = 7.6 Hz, 1H), 3.66 (s, 6H), 3.17 (dd, ] = 13.6 & 8.0 Hz, 1H), 2.88 (s, 3H),
2.81 (t, J = 8.4 Hz, 2H), 2.78 (s, 3H), 2.75 (dd, J=13.6 & 6.8 Hz,1H), 2.59 (t, J = 8.0 Hz
2H). '

>

EXAMPLE 55
Inhibition of LPS-Induced TNF-alpha Production in Mice Using Compounds of the

Present Invention

[000273] DBA/Lac] mice, six to eight weeks old, were administered orally
compound 31 (50 or 100 mg/kg), compound 77 (50 or 100 mg/kg), methotrexate (10
mg/kg) as a positive control, or vehicle only (8% dimethyl sulfoxide [DMSO] / 42%
Solutol® HS-15). After one hour mice were challenged intraperitoneally with
lipopolysaccharides (LPS) (3 mg/kg), and one hour after LPS challenge heparinized whole

blood was collected by retro-orbital bleed and the plasma was isolated for analysis of
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by silica gel chromatography and product was el uted

wi th chl orof orm et hanol (97:3). Yield: 0.30 g
w0 26047199752 000270] ' HNVR (DMSO-d6): 8 10. 17 ( SPCTidB2004/014394

8.34-8.31 (m 2H), 7.22 (br, 1H), 7.53 (dt, J =7.6 &
turﬁo&ebl?sggkator-ﬂgﬁg (’171\111—81;1116) c&it‘gnt 61289 (’I‘NF-dlpﬁa 8va8 ni‘é'ésured using
a csm}ner@alzsfnéwh eyzmqénbedgngnmqaﬁsay iﬁils@) IQH(R&D 83>1S|§ems)

en\ s e 5B 4 e B AR BB G 2 b e e vae

of ﬁjpiﬁbhle sle®rinations was calculated and expressed as a percentage of LPS-induced
5- di_met hoxyphenyl ) - N N- di net hyl - 2-{4-[ 4- ( 3-.0x0- 3-
TNMP%@HO&W}%W%@%&I? =H&py S}atlaf&a;/ P‘éﬁ%}’%‘{eW@B Bsrf@m@d using a

L

compounds 31 and 77 31gn1ﬁcantly inhibited LPS-induced TNF-alpha production in mice.
3- (3, 5-di met hoxyphenyl) - N, N-di met hyl - 2- {4-[ 4- ( 3- oxo- 3-
urei dopropyl ) - phenoxy] - phenyl } - pr opi onani de, 13 (0. 50
g, O 96 mml) in acetic adiABLEG® nmL) pall adi um on

IC U"VQ WE[) aﬂ(] alIIIUHI umro TTB.[
I'lf:) Yﬂ\?\gt; added and refl uxed for q)éggelﬁofﬂéir&d“mon

IF' torpod A ho nr s rl FaYRE

Ie}i;’;é_l‘kz Sg]ﬁolylé Uﬁsbl VUQ T Ao ‘ICU U;;I Ll)’ lwul LI UII
epmpayng 7@9@84‘%%@?59th acetate| Yield 0 3%B#10

( @empegnd 009 Me/kINVES Y DI\/SO d6):|S 10.16 (s67xRP,

- [7Cadpélnd 31109 mFkOAned) J = 8.8 Hr, 2H), 7.63+(1d, J =

SC&n:sBundZH)(loénQézkg)ctn—@) =88 Hz, 2|—|) 6.88 £3+20 =

OMethotrexate 10 Bgkd) (B3, oH), 4.2 J = 7ep+Ha,
it R S
2.75 (dd, :136&68|-|Z,1i-|),259 (t, :80HZ

2H) . EXAI\/PLE 55 Inhibition of LPS-Induced TNF al pha
Production in Mce Using Conpounds of the Present

I nvention [000273] DBA/LacJ mce, six to eight weeks
old, were adm nistered orally conpound 31 (50 or 100
ng/ kg), compound 77 (50 or 100 ny/kg), methotrexate
(10

[000274] Having described specific embodiments of the present invention, it will be
understood that many modifications thereof will readily appear or may be suggested to
those skilled in the art, and it is intended therefore that this invention is limited only by the

spirit and scope of the following claims.

86



ng/ kg) as a positive control, or vehicle only (8%

di net hyl sul foxide [DMSQ / 42% Solutol (r) HS-15).
waéno@rioonse hour mice were chall enged intraperi ponaakdoy/014394
Myg;’ ] | ysaccharides (LPS) (3 ng/kg), and one hour

a %Sgrléﬂlf%g@%hal | enge heparinized whole blood was

collected by retro-orbital bleed and the plasnma was

isolated fo angleis of 85 WD 2004/ 101752
L pCTAYSHIOEPS L1 5elk hYHiRPr bwatodiessof. depispeniichimat least one of th
followhiig PérRftds [eRE:ent . Pl asma TNF-al pha was neasur ed
using a commercial sandw ch enzyne-|inked i nmunoassay
(ELI SR kit (R&D Systens) enploying reconbi nant
U D TNRg al pha to generate a standard curve. The
valltie of triplicate deterninations was
er cent age of
2R; TNRhal pha predgetijpn with vehicle

[ s perforhed using a
th GraphPad Prism
Sshowmy, iR,Tabl e 6,0V crgpougds 31 and
77 signi tlg knhiibi ted LPS- {ndilced] TN} al gha
productioR6 TABLE 6 Tre Peyce TNF
Producti on” ( Msgpn SBM *  Vehicle ( Solyut ol )

Conpo f)d

one-taiked, mapaired t-test
sof t ware:

77 (100 nmg/ kg) (n=5) 67 20 Conpound 31 (50
R8) 68 11 Conpound 31 (100 ng/kg) (n=4) 53
btrexate (10 ng/kg) (n=3) 61 5 *Al|l nean

.05 versus vehicle ( [red t-test,

Z
%ﬁeet (| eitRs[ 0002749 Havi ng dbqg ed specific
enbodi mgnts of the present inv
od

fon, it wl{@V)be

under st gﬁat many nodi ficati Ops thBseof will

readi |y EEEI r o$mndyzbeR&uggesteaEf§§ th@se Bisi | Red
in the ark, #ad N 'Na%qﬁgﬁded t heRgLa g, Nha NL%L#E

i nventiongys 1im tkd dhiRy, By the Bpiritl anlf scpmre, v
the foll owm ng RuaiYrs. 6 WO 2004/ 101752R14 Y O

PCT/ US2004/ 014394 What ig.clainmed is: 1 A conpound,

or safg, hydrate or sol vatle thereof, represented by at
Rigastion®,of the fofRKowngyFotnulas I-X11: R8

~

e (Vi)
,Z & v) Re R g
Ry \R—Rs \K
R7
R XX
X\T:/§\"7 \I[/jﬁ Rit Riz Y
N AE XL .R
LA . N
Rs Rio Y Ris Ry
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RLROR R/ Rx 3 RAR (1) Ril (Il) RT RBRXI
R11 112 x RO RI2 * NZNZ RER5 RILOOYR8OY R8
weroRARE2Ti / RL R3I R4 -R5 (I11) R R (1V) KCRUSB0R14394
R12 R15 X 4 RI12 RI3 RI5 NN* ~j * NNR 16 ~ RL7TR 5
Rg.716 6 YRM4 YORI4 YORRMRR-RO RROR1
R (V) R3 RAR.R *5§R4RSR R7 X

2 0

9YX7X,RNI|§!2 Y R18 R19
Vi

(VIN)

(X)

(X1

Rs T

R10 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

Ri, Ry, R3, R4, Rs, Rg and Ry independently represent a hydrogen atom, or an optionally
substituted C;-Cy linear or branched alkyl, chloroalkyl or fluoroalkyl; optiohally
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87 WD 2004/101752 PCT/ US2004/014394 R8 R5 R~\\ RO R1

RO R R HETRBRA\ i RS (VII) RB R4- -R5 (MI1) R7
WO 2004R#17%2~ R11 R12 R11 R12 X, X~Z R6 R13 R6PETRSEL00Y/014394

RIOYY RBRR9 Ri (IX) RB RBRA R RRI R R (X
su%tltuted Cz Rlé%lnlféh? oFBrabhedRkehyINoptidnally sBEst%utem o ¥ryl Alinear or
brafg;,h Qkylggrl Fy?pegor anc LLed alkenylaryliegcggR whereR 1In_depen(dent y
represents a hydrogen atom, or an optionally substituted C;-Cy alkyl, optionally
substituted C,-Cy alkenyl or optionally substituted C¢-Cyp aryl, sodium, potassium,
calcium, magnesium, ammonium, tromethamine; CONR'R", where R' and R"
independently represent a hydrogen atom, or an optionally substituted C;-Cy alkyl,
optionally substituted C,-Cyo alkenyl or optionally substituted C¢-Cig aryl or where NR'R"
 represents a cyclic moiety selected from morpholine, piperidine, piperazine; optionally
substituted C;-Cg amidoalkyl; NHa; C;-Cypg alkylamino, bis(alkylamino), cycloalkylamino
or cyclic amino; OH; optionally substituted C;-Cyg alkoxy, optionally substituted C;-Cag
alkanoyl; optionally substituted C;-Cyg acyloxy; halo; optionally substituted C;-Ca
alkylcarboxylamino; cyano; nitro; SO,NR"R"" where R™ and R™ are independently H,
C1-Cyo alkyl or aryl; SO,R™ where R™ is H, C;-Cyp alkyl or aryl; SO3R"™ where R" is H,
Ci1-Cy alkyl or aryl; and C4-Cs heterocycles selected from tetrazolyl, imidazolyl, pyrrolyl,

pyridyl or indolyl;

Rg and Ry independently represent a hydrogen atom, or an optionally substituted C;-Cag
linear or branched alkyl; optionally substituted C,-Csg linear or branched alkenyl;
optionally substituted Cs-Cyg aryl or heteroaryl; COOR where R is H, optionally
substituted C;-Cyg alkyl, optionally substituted C,-Cy alkenyl or optionally substituted Ce¢-
Cyo aryl, sodium, potassium, calcium, magnesium, ammonium, or tromethamine;
CONRR", where R' and R" are independently H, alkoxy, optionally substituted C;-Cyg
alkyl, optionally substituted C,-Cy alkenyl, optionally substituted Cs-Cjq cycloalkyl or
cycloalkenyl or optionally substituted C¢-Cjg aryl or heteroaryl, or where NR'R" represents
a cyclic moiety selected from morpholine, piperidine, hydroxypiperidine, imidazole,
piperazine, or methylpiperazine; NH,; C;-Cyg alkylamino, bis(alkylamino),
cycloalkylamino or cyclic amino; OH; C;-Cy alkoxy; C;-Cyg alkanoyl; C1-Cy acyloxy;
halo; C;-Cyy alkylcarboxylamino; cyano; nitro; SO;NR™R™ where R" and R"" are
independently H, C;-Cy alkyl or aryl; SO,R" where R" is H, C,-Cy alkyl or aryl; SO;R™
where R" is H, C;-Cyg alkyl or aryl; or tetrazolyl;

R0 and Ry; independently represent a hydrogen atom or an optionally substituted C;~Capg
linear or branched alkyl; optionally substituted C,-Cypp linear or branched alkenyl;
optionally substituted Cg-Co aryl or heteroaryl; COOR where R represents a hydrogen
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R6 *~ Rl12 BRIO RBRLRO rill R// R(XIIl) 3 R4

i RS X R R12 Y XYZ R6 RLO Y Y wherein the
woetenaocsat ers marked with an asteri sk (*) ar eP&I/US2004/014394
. fred _ ; \
om 3 RRAOCE SR ERCS{ R, o SRR SHh 4 B e o
optlonaibirsgbﬁltm]ed @10 R@f,l dadiunﬁﬁnpta%umn dal&{tim, metppesid@nihihonium,

or trorg)ﬁ ! esg% :Ce@l\lgﬁg ?re ! 1rlﬂe8ﬁrtc%p?|y ge?p%l?s:ent a hydrogen atom,
optlogdc])%@ugﬁitﬁ%ﬁ CEICQIZE) }kg E{I&’YAI sBBtteRa dzyC;S %g(\é@%l %Ezo(g)tlonally

4/ 101752 /014 subst it
substitytpd &s-Cor anst einwhesd I\HTR'émpresemptalcgnlad mpiesy bdedtedifronh

mors 5 Ra e P SR D 5,

cycloﬁlﬁg aﬁﬁﬁéﬁc&@hbﬁﬁhﬁﬁ@]{ at,00m, aﬂ(ox?nCF-@zé é]ﬁéﬁdyy C;-Cyy acyloxy;
stituted Cl-C20 aIkI, opt i onal substit ut 6d
halo; €p- Hcrbayylagingg pym@mmtmy SQzHBt'"Rt" Ubered®" @DRYr vl

€s |Um m
mdepé‘%h“?k&’%@s%@‘s Ehy by SRR T, SOIRESHRRRY
represeapsradsdnigea afymll OGER aiﬂt}@m ai9l; SORIPVh&B A" depresents a hydrogen

subst ed Cl1-C20 al k optionally substituted
atom(é ‘22(9 ﬁR%‘i‘f)}’l o5 tetigigolyls naI |y substituted C8-C10 aryl

or where NR R represents a cyclic noiety selected
f rom nor phol i ne, piperidine, piperazine; optionally
Riz, ReyRas, iR ot R Tindpendendyabprpsent Ahidrogin aidth; @k ki lopﬁbrmly_

s B et B oS RaT Ps Shh Shr o

oL A SRS, 1 R

represgRigyh ©Rk oAty sgh$tﬁ@ted &y drro alkyl, optpnBgANRtitRed QkhErnealkehyl or

optlo@gg @Stl&\!ﬁé(? g‘s-@o Iy de t %{p@gﬁfuérpk% cqgj%l K pesng%rg%llmomum
or trombihamine! CONR'R!", wheke @&@Rkﬂde&nd@ﬁﬂ’ﬂ' rep?é%@nt%h}@o gen atom,

terocycl es sel ected fromtetrazolyl , 1'mdazol yl
optlon&ﬁyls s>t,a¥utec? Ci-Cyo alkyl, optionally substituted )(/32 Cyp alkenyl or optlonally

substituted C¢-C1o aryl or where NR'R" represents a cyclic moiety selected from

morpholine, piperidine and piperazine ; C;-Cyg alkanoyl; C1~Capo alkylamido; Cg-Cyg aroyl
or heteroaroyl; SO,R™ where R" represents a hydrogen atom, C;-Cy alkyl or aryl;

morpholinocarbonylmethyl; piperazinocabonylmethyl; or piperadinocabonylmethyl;

Riz and Rj3 may be absent, or Rz and R;3 together may be an optionally substituted
heterocyclic ring selected from morpholine, piperidine, piperazine, and N-

methylpiperidine;

R4 represents a hydrogen atom, or an optionally substituted C;-Csq linear or branched
alkyl including chloroalkyl and fluoroalkyl; optionally substituted C,-Cy linear or
branched alkenyl; optionally substituted C¢-Cy aryl or heteroaryl; COOR where R
represents a hydrogen atom, optionally substituted C;-Cy alkyl, optionally substituted C,-
Cao alkenyl or optionally substituted Cg-Cjo aryl, sodium, potassium, calcium, magnesium,

ammonium, or tromethamine ; CONR'R", where R' and R" independently represent a
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pyridyl or indolyl; R8 and RO independently represent
a hydrogen atom or an optionally substituted Cl-C20
woOimEan1se branched al kyl ; optionally substituPedus2004/014394
C2-C20 |inear or branched al kenyl; optionally
 hydsgest atermt exceramtionally syhistibited{et-Erorikyll optomaity mlmuaml CsCao

oy PR X R SR SRRl o

selédted &£d:A mdrpholirg) gipeiling @h@@ﬁjetblﬁneC 3y iolBd RBERAFE UM
ammoni um or tronetham ne; CONR R', where R and R'
are | ndependent Iy H al koxy, opti onal |y substituted

R156 6%%&“ v Sh%n&%?l:l%%gé %%t a%é:%/gﬁ%&gkyl %r?p 100 llfy s%stltuted Ci-

Cz(d;m:hnm Heemhled atkyd pichudived dhtorsalhist addflestoslylCh 1@{a\1’l|y s@bstituted

Cr-Lay Eusteer pinpsheacilomal ORaonaHD U TR Ce-Cro i or hteroaryl? COOR
- whB¥d &;ﬁﬁ/&%bﬁ@ alh%fb%en h{&rﬁ Af Qﬂcggtlorpi& 9%'&9& t@t%d Q! Cy alkyl, optionally

met hyl pi per azr ne; ylamn
sublstiifeall GoyCarallemy] or Q;ymhaiiy k;lals’aﬁuﬁaukﬁ@(?lmll badian] petassiid,

| k C1-.C20 | Y., h ;
cal e e AT o oM (OB R SebRkR d R
ind H@ntB‘ repre@&ﬁ aﬁgélrolgeﬁ afom 'aﬂ%ﬁ%ﬂﬂﬁnﬁbﬁlﬁtad@l @goqllk

or aryl; wher'e
Optmnﬁl{}’ substifated Cofer alkqmyl of @PtHnaHE[ smuaed( (,le CCM aryt yﬂ Wheme NRR"

i nde dentJ resent a
rep e%%ﬁtgégkéiéc{na%egrr S%Teﬁ:te (?IB A9 g)&bg)tpx? g,oanafl}eféﬁzlne NH;; C;-
Cad almaﬁmerblb(ammﬁhoalcwbalksumm@@ ot kyclisuihd; IO M, -Cy alkoxy;
-C20 |jinear or branched al kenyl ; optl onal 'y

Ci- Q@%@k@l}%{% &a-Gpactloxyhpo; §n- %ﬁ&ﬁlﬁ@ﬂgﬂxy A00IR GHABP;NITRD;

Fr@B " g
SOLgRe RSPy By M SRR R AR s, Gy o
aryCBOGRO vleﬁdrqy R b1xm}hﬁtpier»cfnetmléllbrye:prenkmtsl 4 h:;fcbdgéﬁ?datﬁﬁQCaUg@myyl difaryl;
Lionally. substitute gryl, sodi pat assi um
SOFE B R RGPS A0y SI9EeR AHb{ oo ROST oF ary T or
tetrifINY; R', where R and R' independently represent a

hydrogen atom optionally substituted Cl-C20 al kyl,
optionally substituted C2-C20 al kenyl or opti onal |y

N N N LN R

repﬂ:@ems @ﬁyc&bgﬁﬁa‘coh&'& opﬁbn@%&u@bﬂit‘ﬂe’ﬂm‘ 1“@20 alkyl optionally substituted
bi s gl am no ycl oal g@am no or cyclic am no;

OH;
Ca-E10 atbenyh apheyal mtb@zeteéﬂc Wyl Qnﬁq;@@ya@lgﬂn@;@w Ci{¢ab acyloxy

t S2NR"' R""
and\ﬁ?h?égwdﬁ% d"foﬁdg%%gn en@ﬁy r(r;:or:egent a hydrogen

atom C1-C20 al kyI or aryl; SO2R'' where R"'
ents a hydrogen atom C1-C20 al k or_ aryl
¥ iR de i drserohts Ardpp eGPy IRy drenen NIERUIALL C20
al kyl or aryl; or tetrazolyl; R12, R13, R18, R19 and
'R20 independently represent a hydrogen atonm or an
Z lrtﬂgp‘trmhaﬂy yepresab‘stORauw&adrelthmmeiSﬂMaa hydrdgemathedr an optionally

subatltu%d Cl—(F,J ! Ilfl)lgéarl c;r ranc & aﬁ(?lt gglo%aﬁczyq olr Iﬂrl]lgraoalky optionally
substituted C,-Cyp linear or branched alkenyl; optionally substituted Cg-C1 aryl or
heteroaryl; optionally substituted Cg-Cyg aroyl or heteroaroyl; optionally substituted C;-Cag
alkanoyl; or SO;R" where R" represents a hydrogen atom, C;-Cyq alkyl or aryl;

NRyR., wherein Ry, and R, independently represent a hydrogen atom, or an optionally
substituted Cy-Cyg linear or branched alkyl, chloroalkyl or fluoroalkyl ; optionally
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branched al kenyl; optionally substituted C6-Cl0 aryl

or heteroaryl; COOR where R represents an optionally
weoeubsioiseed CLl- C20 al kyl, optionally substituPedus2004/014394

C2- C20_al kenyl or opti onaIIy substituted C6-Cl10 aryl,

| Su@bmtqdrﬁ?z-ﬁmtlmsn erhranched lallmnyl;ragnmmlly [sybsaited 044@10 a@ﬂ or

e LS, BN o 5 e RS SO e 2,

rep@kcx@?&n %ﬂfdﬂally Qubdtdinad b){ G E’Higl Bﬁﬁ&ﬂill(}?su%ﬁuéh @'Uzo aflenyl or

opt i onal substituted of where
OPtFQé‘B]fllé sehstifited Egbihg @yh@p@wllsf@ubﬁxt@tgd CeePm amyﬂ phbétemeroyl

P Bl BN S SR SRR Troreasns by ipagmtom,

or aﬁi CI-C@mﬂe}EK ety ;corhylibrelg &) aﬁﬂ RtodetherahyB et nearto ?dﬁﬂ a3-6
rr% E | nocar baonyl net hyl ; %eram nocabonyl met hyl ; or
membered Ze Seiealse AphhasiFigine, marphalive, Rigridine dreipdrezing; andr

CRIER A6k ! ROGIRinBen 86l BRU 0B h 8PSk 4 58

eterocyclic ring se YO Pho
~ optivinpldy suhsnm,tec’ml pEsodiieacor rankhdd alkel, Rl @bsR 1| &t MidrodRiA,

t t
optiofRLf S B e qee%%aﬁ%ﬁlgé aflen po ey feubsiinigd Gaeto aryl
or h’étﬁr&[rgla bbﬂ&na@l@%uﬁitﬂﬁ’t%@ a}«ﬁ@&lkfﬂﬁ' B%,(loo k aﬁrll BYE where R

| I near “or br anc eny
repreads & hydregerGgom] Or an grfbtlomallh sttestioaed/ C;- C@mlaywopﬁ énaRy

t ! bstituted .
subp TSR ket an S ek, wiowm Rehyiom.
cal MmO 13RIt Yunfibbiitunt ot @6n&armde; Rk ¢, 2984 lamino,

ot assi Um cal ci um rragneS| um ammnl um or
bls((lg kyletipakrrdoalkdanracor cyghie ppiR; C&hdnpﬁbnalbdaﬂnenmma:yczo

RO R
C;- @iolapyloxp;nptmnalllj yubsﬁtmsdci CAJCﬁ;dar@a dﬁ%@ter@dxkﬁnﬁiﬂo 0<Eyano nitro;

0 i C6-C 10 ar where NR
OP“PEi}iye%@ 1o s agkyi’fﬁﬂé?’*}}’la@épe%é PR Brivhee RIS
n o o,
BRI S BIRRSEL O, O AR e
1ndqpen@ntlorp’eprg$mls %/hﬂllb&n dtomneq 1 Cl_g alE)’ZICHrI anglaor SO;KII Wheféﬁd

i nc or oal kyl oroalkyl

lnde@r?{l‘%{e&ﬁlglrfe@fe%eﬁ‘?gﬁ ﬁﬂﬂ’%edl t‘&% 29 ? g‘a‘l‘r a5YL; B anched

al kenyl ; optionally substituted C6-Cl0 aryl or

het eroaryl; COOR where R represents a hydrogen atom
the grouging ot (FoN4imsy rentesentthydeagecor B20orahky be alwent; onal | y

substituted C2-C20 al kenyl or optionally substituted

C6- C10 aryl, sodium potassium calcium nmagnesium
lem&mm&m@rbﬁpmm&ﬁgae, CONR R', where R and R

n tIy represent a hydrogen atom an optionally
OR%‘M@%’E %{a gerdenty sepagsepis a hydpges stamyorgnteptionaltyesibstituted C;-

O e 20 bR, SEHRITL BRI SR o
linedr ayirarchpdalkemd; optiopelly slmbsamtah@ﬁ]m%&yﬁ@ Hb@eroﬁi'y'? Q)pﬁ&nally

kyl am n bi s aI kyl am nog cycl oal kyl am n
subs%%tfe(? %} Ay @_het %OBPMW substituted C1-Cyo alkanoyl and SO,R"

where R™ independently represents a hydrogen atom, C;-Cy alkyl or aryl; and

:!

opt m

NRpR. where Ry and R. independently represent a hydrogen atom, or an optionally
substituted C;-Cyp linear or branched alkyl, chloroalkyl or fluoroalkyl; optionally
substituted C,-Cy linear or branched alkenyl; optionally substituted C5-C1‘o aryl or

YL



Cl- C20 al kanoyl ; Cl1-C20 acyl oxy; hal o; Cl-C20

al kyl car boxyl am no; cyano; nitro; SO2NR''R'" where
we2b04ant’sR' " i ndependent |y represent a hydr oge RCatUS2004/014394

Cl1-C20 al kyl or aryl; SO2R'" where R'' independently

hehegprflsqvﬁmaﬁy hwbitlug@fCannycm}l@E Or ajdmdlkdihlyl aodz, where Z,

repéesg S a&fpggﬁalg W t?tgt{eeﬁgﬂs.ﬁo a 91|1 lgfgs]tusetﬁtut;ddcrz? 20 alkenyl or
op’duﬁﬂlﬁp%ﬁgﬁﬁﬁtkd’ (fs-@% 5{%@ {?)ﬁ)ﬁoQallyMub&tuéd@s-ﬁ%%r 8@ br ﬁgeroaroyl

Wiere R'"' i ndependén répresents a en at om
opiignalgshlosidntey C$~t§h$ alkaru:tyed)r (Sl)zRQ'ONladrk R 1n«h¢]1endmnlyl rgpresents a

b d | | b
hy EBEL YOI 5 o Gl S efoin 8 et Resepraet i9ggther a 3-6
medib@redRirigodeh by aﬁﬂbﬁﬁel Ihb‘ltpﬁglngl- p%%dﬁiekﬁgbxﬁefn'e%ﬂu lthe I¥ke; and

i ndependent |y represents an oxygen atom sulfur atom’
SRoS QU era¥fPFaiwhere Rptepprsente atygrogep atoseont an mm@naum substituted C;-

g SRS bl A SRR e o

linedn oo beaatkad allkednyl; |dpﬁbﬂe€11yl@)abstltﬁﬁﬂl(gt@o laytyl; §}§ﬁ1§ia1131 gh®ituted C;-
- C20 | inear or hbranched al kenyl; optiona

CacilRprebey: SsC alkows 9ptl<zﬂallyrse gitead Qs-Cm)pwﬁ/ enhdterparyl; and

ﬁdﬁg . eroaroyl; optionally
Opsu ﬁ%%‘%ﬁ@g %G g(bar ar%lg% 04}%’%1 SC2R"! V\,here R"'
represents a hydrogen atom C1-C20 al kyl or aryl;
NRbR, , wherein epend ntIy represent a
Gr%&?d& SEFSeRisam OPSPHQB/ %'gftrt z;ﬂzo ingAtor branghed alkenyl;
optfélaaﬁ;? %Bsﬁﬁﬁéd oL-cyf ﬁﬁclli}?egr & lﬁ‘r)iﬁche? I%g%%gi, K¥bar¥r branched

f 1 uor oal kyl Btlona [y WO 2004
alkmm@pumablyzse stituted beteicantl sdleG2d @@n pymdiae, indole,

oA B i RO R0, S AL
optimallpahbsiitutal CLVg 1arhkerbrhnche®akd 1 Mmbﬁalglsub%eﬁreesepefo
an o tlonally substituted Cl-C20 al kyl, optionall

linegy, pbranched glikepyboptionallysybstisited §tGao i, lipeane dranched d

0
ol ARl s bral ARy T bl ibsfriieTh Rt e
frompySdiie; indmhemrp'ﬂohne ipeeRibng, pipRrdiidy ogREazdlgln  or an
Cl- C20 al kyl or aryl; or wherein Ro and RR together
may be joined to forma 3-6 nenbered ring sel ected
[ e n ;
Grcfuqu ?ésél'ltg a%(g?g%bﬁwgé& SR(é)Hk,R?IéEg RI, Feg%seﬁg %ﬁgdggﬁ
atom@pﬂ@S@rqrbr@Ctha}@emalhylom or an opti onal |y
substituted Cl1-C20linear or branched al kyl,
chioroal kyl or fluoroalkyl, optionally substituted
Group HeZ Gepréseafifa h&erbéy%ﬁ@ Biag sé‘l'el‘t@ﬂ' Ylom f)fﬁdﬂ? rlﬁ!iJ)D}l tetrazolyl
substituted C6-Cl0 aryl ~or heteroaryl; ‘optionally
imidazglstl rpophanydapipendiayle piparazinyl or thigpdiengll kenyl ; COOR
where R represents a hydrogen atom or an optionally
substituted Cl1-C20 al kyl, optionally substituted
2. C2 -TiRQoatpoeny becopding s Coal 1 Yhéreissald don@sbubl 1§7pradenbd by
ium_ potassium cal cium negnesi um ammoni um or
For{nlu ribogmple VIp:  c1- 20 al kyl ami no,
bi s(al kyl am no); cycl oal kyl ami no or cyclic am no; OH
optionally substituted Cl-C20
3. The compound according to any one of claims 1-2 wherein at least one of the

bonds represented by a dashed line plus a solid line is a double bond.
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al koxy, trifluoronmethoxy; optionally substituted

Cl- C20 al kanoyl; optionally substituted C1-C20
waaeyl4amyzs2zopt i onal |y substituted C6-C20 aroyl BCT/US2004/014394
. heteroaroyl; halo; cyano; nitro; optionally

4. subJhiecompduict accoging tloyaing @anb ok yllaam h3;wisGaiNR lIeRSt one of the

D R e

|ndependently represents a hydrogen atom C1-C20 al kyl
or aryl; or SGBR'' where R independently represents a
3. hyd rT@g SAMRPY accardimio gnk phe of clamyq 1-4 ovherdie ther bandi rapresented

oy 30T SRRSO PSR Rh HFe Rpg o ce

is {RaubBoel. Ra | ndependent |y represents a hydrogen atom
or an optionally substituted Cl- C20li near or branched
al kyl , chi oroal kyl or quoroaIkyI optionally

. 3Tl by RSB s o

- ormfrbgematbhy substituted C6-C20 aroyl or heteroaroyl;
optionally substituted Cl1-C20 al kanoyl; and SQ2R'
where R'' independently represents a hydrogen atom

7. C1- €BO c@hpdindUccériile to aRF ondNEPERINEE %vh%%r?ﬁdregfesents an oxygen

i ndependently represent a hydrogen atom or
atogpt i onal |y substituted C1-C20linear or branched
al kyl, chioroal kyl or fluoroal kyl; optionally

substituted C2-C20 linear or branched al kenyl ;

8. opt Thaabmyoidlstortiing@d abd ofd Of dkils 2 whéredat least one of Rgor R
2004/ 101752 PCT/ US2004/ 014394 heteroaryl; optionally

repeqgpris GQRNR R catherrin BYandRY independentie rqpmskmhydrmom oran
alk%}ﬁ ?tlgr}allt){sgﬁgétﬁﬁt%agﬁb(%? ?(8{ gﬂ@%l]ézsglgsqst{% (H’,'t % agl"l%enc%

optﬁphllp BaibsltlyutsdJﬁg;Oleytbdlk% oﬁﬂlenﬂryydubstﬁﬁied @ydbblkenyl optlonally
ubst ¢ % - C2Q aroyl_ or gteroaroyl opt i onal Ry .,
subdiiplad ¢ oCeander ee@ormﬂrzgﬂwrwte CoSapheteroppybrcs veere N R

repfégglﬁ@grgggmﬁl&e{}epresents a hydrogen atom or an
Cl-C20 al kyl or aryl; or herein Rb and Rc represent

together a 3-6 menber ed ring such as azrrrdrne

nmor phol i ne er i.di |ne d t he
9. Grg oSl RS mRlE P O ATHBR 47 ey et 556 408 PR or Ro
repfserdd CONR RraivhyresRSiid Rt Bide deﬁi@ﬁfd Raaht &Eycﬁég&%&ﬂ or an
al kyl , chIoroaIkyI or_fluoroa i onal
alkexyh optionally substiteod C11Ganalkyl, @ptlmaélbr@hgﬁltmeﬂ €y 1p aryl or optionally

i tuted C1-C20 acyl; optionally
mﬁ%@%&@?ﬁh#ééé%ggﬁ%QO alkoxycarbonyl; C2- C20 al koxy;
optionally substituted C6-Cl0 aryl or heteroaryl; and

optjionally bstituted C6-C10 aroyl or heteroaroyl
10. otbe %ﬂéé@?ﬂr ding o amt prsefl qlginis 2o & whereineet legst oppof Rsor Ro

rep}ebé}ﬁé‘CGN ’Fkr” ?/ﬁ@r@ﬂl & ey mdﬁ]gegltdemeé%{ ?ﬁ{kélsﬁ %ée%gartom, or an

0 ary near or branc

alkdm}am:hptd)naﬂy kebrsyited/Ci-Caylkylnal | y substit ut ed

het eroaryl selected from pyridi ne, indole,
nor phol i ne,. pi peridine, tetrazolyl and piperazine;

11. CORMeMhouRd 2E @RAIBS 8Vsy &M of claims 2-7 wherein at least one of Rg or Ro

represents CONR’R”, wherein each of R’ and R” represent a hydrogen atom.

12. The compound according to any one of claims 2-11 wherein at least one of Rgor

Ro represents a hydrogen atom.
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optionally substituted Cl1-C20linear or branched al kyl;
optionally substituted C2-C20 |inear or branched
wabkb@nygizs2optional |y substituted C6- C20 aryl, PCTAAR008/014394

br hed ar I|near bra ed alken laryl ;
13. o chigrtampg Sl FrsPdlng erarie S ams del ot biigin Ry aiescrs a
hydidgeh dioe, | ndol e,  nor phol i ne, piperidine, piperazine,
or tetrazolyl; Goup B represents a OH, Cl-C20 al koxy;

SO2R1 where R represents a hydrogen atom or Iinear

or ranched represe “
14. P B BRGBE It foch Ralontiviandiol S or G PhetR b Fomesents an
oxyggtmamolyl i m dazol yl, nmorphonyl, piperidinyl,
piperazinyl or thiophenyl. 2. The conpound according
to Caim1l wherein said conpound is represented by

: Forrul : VLI The nd. accordin
15. o THé B Big BBt Proflny e bt o ol TRAHOS G SeRE o
wheloein &5 aneat aglepérRidnidy reprebasiehlydrbfeer AbMS oParSOptidhally Bebstituted
a doubl e pond, 93 WO 2004/101752 PCT/ US2004/ 014394
82120 lippar oz Srassherrlkde aptinmaly subsiityted fe-Cop linsasiorranched alkenyl,
r t
°Pf1§%¥ﬁ2%9tt?%f§h 670 2B shrighilR sROBRRd RRRES o gt
Cs-Co npdualktylanmpndmaib' stubstanted@geclraﬁydbﬂkmll- 4 wherein
the bond represented by a dashed line plus a solid
| ine between the carbons with the group R8 and R9
16. at tﬂl@h:@ﬁlpoil@d @:CQM @) "Uiile of clafli€2 99" PRy ad Z'"ﬁeg%sgﬁtg ARLR,,
to any one of clains 2-5 wherein X represents
whegsiy Be ind B independigathy mpmf:nm hym@gmumraqﬂmndllyt gutistituted

Ct-@éz?%lﬁl]gﬁgt %ﬁléhéﬁ 2%%12 10&1@@8 Istél?sﬁt t?cgaégiem E oggo%%iélgw@smuted

heteZoafylybiesRionaldy subefitedDLCRf cybalkyl. RO represents
CONR R', wherein R and R |ndependently represent a

hydrogen atom or an. al koxy, optionally substit ut ed
17. L1 | |
opty uaftp ot PP ok U TLIF S Lt 2 B RSy NRR.,
whegai Bt andrRemdeymdemﬂy(mpydsentthydm@nl ayom Sottast dﬁtﬂd)h@ldiy substituted
C10 or, ionally substituted C6-Cl10
C‘#%Q qvgmj%? @ﬁLre NR R' represents a cyclic,
nnlety 9. The conmpound according to any one of clains
2-7 wherein at least one of R8 or RO represents
18. cofliRe Rompokrst asicorditng ’@rﬂ@y Rhe ofdejrendidAtihereie @ epresentsNRR.,
e ato or an tionally substituted
el ROBE0 ofS PR TR HtareRip A buoRBen 888es” 10 aryl or

optionally subst ituted C6-C10 heteroaryl.

19. The compound according to any one of claims 2-14 wherein Z represents the
radical NH,.

20. The compound according to any one of claims 2-19 wherein R;, Rz, R3, Ry, Rs, Rg,
R7,Ri0, Ry1, and Ry, independently represent a hydrogen atom or an optionally substituted

C1-Cyo linear or branched alkyl, or optionally substituted C;-Cy alkoxy.
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10. The conpound according to any one of clainms 2-7
wherein at | east one of R8 or RO represents CONR R',
wohenaowsR and R' i ndependently represent a hpdrmgen4/014394
atom or an- al koxy, or optionally substituted Cl-C20
21l kylthe cdpoiitaceordhns chnyeme of tlating 2-187yheddif RQf RS R8I RE Rs, R,
2-7 wherein at | east one of R8 or RO represents
Rk mrand fye pdependiently grpresentlay drogendiiora & ap optionally substituted

; any one
Oy ARars: BhRfa b, TR R R AP I AR C k)
represents a hydrogen atom Y4 WO 2004/ 101752
CT/ 2004/ 014394 13. The co ound accqrdi.ng to any
3? cemgpyRd arcqrling (oagy onge @w%%éﬁtv@eaem ﬁwawgﬁ of Ry, Ry,
4
ng1{1sz R, Reland g?g&gg%gggg% ROFQER G yggﬁa sl ¢/.€} MRoxy.
compound accordi ng to any one of clalns 2 14 wherein Z

23; SS ggﬁl%l%g‘ll\}%%w mt?gtragllph%ng?)f glﬁq%%—lgﬁg] F%Q et dtwo of Ry, Ry,
R3SROR! R(flérﬁld& ﬁ@e&%@eﬂtl&ﬂ@ eséHt am)ﬁﬁé?ﬂh?l‘ji' sﬁbi‘t}{ht’ed C;-C4 alkoxy.

optionally substitute | i near or branche
al kenyl, optlonally substltuted C6-Clo aryl,

pt naI L tuted hetero | i.gnal.

240 SRR Bl S ol B 485 S P b R Ko Leastone of Ry or
R, smdmp&mdenﬂ;a ebprebehildh @piionaldy keititutedlG,-CF BikogpMpound

according to any one of clainms 2-14 wherein Z

represents NRbRc, wherein Rb and Rc independently

ep Gudw. t

25, EDFEEp ARG, P R APL 90 s anc
independenty tepreseustni dpmibnaiI)Cﬁtb@lmtarcyll-& alRbxyn aI ly

substituted heteroaryl; or optionally substituted

C3-C 10 cycloal kyl. 17. The conpound according to any
260N€ TRE cGhpbuRl a%céﬂlﬁ@"t% 28l Bnd of SRIESENO SYHIRRRR | aliIRS ?élpPesent

Rb and R, " i ndependently represent a hydrogen atom
In%%vxwptlonally substituted C1-C8 linear or hranched

al kyl . 18. The conpound according to any one of clains

2-14 wherein Z represents NRbRc, wherein at |east one
274 Of Rbe o6mfroundeRtadaip td ady b€ bogeimeE-06Wwhbfoin Ri8nd R, are present

npound according to any one of clains 2-14 mhereln

1nﬂlééra@§érn0§1tlon@nth%1@ﬁomrﬂcmg 20. The conpound

according to any one of clainms 2-19 wherein Rl, R2,

R3, R4, R5, R6, R7, R10, R11l, and R12 independently
28r epiThs easthpcmdd)adcmgmg tataaone oficlaings 1-27 alHeyeis tHesgrotpHed

Cl- C20l i.near .or. anched al kyl, or optionally
B AT koxy. 95

29.  The compound according to any one of claims 2-27 wherein the group Het

represents pyridyl.

30.  The compound according to any one of claims 2-29 wherein the grouping —

C(=Y)Z represents hydrogen.

3. A compound of Claim 1 selected from:
3-(3,5-Dimethoxyphenyl)-N, N-dimethyl-2-{4-[4~(3-0x0-3-ureido-propyl)-
phenoxy]-phenyl}-acrylamide (13); |
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WO 2004/ 101752 PCT/ US2004/ 014394 21. The conpound
according to any one of clains 2-19 wherein R, R2,
we&2004R4175R5, R6, R7, R o, R11l, and R12 |ndependmmslqu4/014394

r epR-64E1(2-Cayeninayiseiy b phenosy]- penyby- -BgBatdignetholrgphichnyl) @ N-
& Cﬁygl |1I ne réﬂ' branched al kyl, or optionally _
mSHyAeTHgREE @5 ca al koxy. 22. The conpound accordl ng

th ﬁwmxﬁsthgf-zghqm@ 03m139m\éth°o§) éﬂ}l)aéhelnﬁﬁ‘f]t H%H ﬁlldm- 3-yl-

and R7. endent1y rep es
acr)éamn%st(wharl y substituted Cl - C4 aI koxy 23. The

ot T AR i PendSghontiy N Rpaiepur S s

acrymﬁﬁjaqmm)ent ly represent an opt| onal Iy substituted
Cl-C4 al koxy. 24. The conpound according to any one of
clains 2-19 wherein at |east one of RL or R2

2 RS A0 R P RS S 5

propjlﬁpmogyﬁﬁhm}r sdirflaliideaf1d).R2 i ndependent |y represent
an optionally substituted Cl-C4 al koxy. 26. The -
compound accordlng to any one of clainms 2-19 wherein

accorgp BSDOEIg@gn 2-(%%5&?23?’1%1?;@%?&\,@% ﬂ@%l( and R2
dimathexpplesgiN,N-dintetteyl@rplacide @bdki ti on on the aromatic

ring. 28. The conpound according to any one of clains
2-27 wherein the group Het represents pyridyl, or

34, I ndileYdompéAnd NIR-ISaBagH2d
claims 2-27 whérein the g‘{rﬁﬁﬁgl—g%&gr%%ﬁ@gn s%gslﬁoxg] Iphenyl}
3-pgtlin-frd-asavipwided 73 cor di ng to any one of clains 2-29
wherein the grouping - C(=Y)Z represents hydrogen. 31.
A compound of Claim1l selected from 3-(3,

35. 5- Oilessohpoyind 2 ik 4= @Ceﬁbﬂh@ﬁtd‘dﬁ'ﬂi%hm{oxﬁj bﬂen(yi!} NJNQiu%ethyl 3-
- ur ei do-propyl )- phenoxy] - phenyl } -acryl am de

pyrigin-3>obasrybmde (BT US2004/ 014394 2 4- [ 4- (2 c arb
amoyl ethyl )-phenoxy] -phenyl } - (3 , 5
- di met hoxyphenyl ) - N, N di net hyl acr yI am de (31);

36. N, I\Am'eﬂmdmzﬂtrea‘eiﬁgla [iikeﬁs%comn@mgrtbé eb}admpﬁétbatiphenﬁ axyippund

acediihezb et obd phSles le%fiwf‘ ﬁé“&é}?f%ﬁ wipe!
- NihbulinfR A YhsuBn RYitdeicN- 3 -yl - acrylam de (77).

a sulfonylurea or other insulin secretagogue,
a thiazolidinedione,
a fibrate or other PPAR-alpha agonist,
a PPAR-delta agonist,
a biguanide,
a statin or other hydroxymethylglutaryl (HMG) CoA reductase inhibitor,
an alpha-glucosidase inhibitor,
a bile acid-binding resin,
apoAl,
niacin,
probucol, or

nicotinic acid.
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32. The conpound

3-(3, 5- D net hoxyphenyl ) - N, N-di net hyl - 2-{4-[ 4- ( 3- oxo0- 3-
wanreiddor7spr opyl ) - phenoxy] - phenyl } - acryl am de ( BBY/USBB4/014394

The conpound

2-{4-[4-(2-Carbanoyl et hyl ) - phenoxy] - phenyl } - 3- (3, 5-

3 m”?gﬁ}%ﬁ&%ﬁ& 0¥ i 38 e IR Y LAY AL e botdwine: sulfonslurea,

thidedtiBhembyY Fibdid dr didtin( 3- 0xo0- 3- ur ei dopr opy! ) - phenoxy] - p
henyl }- 3-pyridin-3-yl-acrylamde (73). 35. The
conpound

{4 4- (2- anoyl) - et hyl.) - phenoxyl.- phenyl } - N, N- di net
oyt e EBRAR S chbodie ROSRPHIOBRERL 1Lt Ou of

treating a disease conprising the co-adm nistration of

a conpound according to any one of clains 1-35 and at
3% east meiHodf traging adisease sgmprising thacapadministratioh ofia compound

' i Vn'g rinsuli-n, secretagogue,

sl T8 P b RS2 S B KGR S! 2000

agorni mteradﬂaﬁfk-idﬂdmmmgmﬂugtmsmbg,guam de, a statin

or other hydroxynethyl glutaryl (HM5 CoA reductase

inhi"%ﬁyﬁ[ﬂo?‘yg%sea?b‘%bl@rucosi dase inhibitor, a bile

aci ¢r Qi Hesi : I aEG] robucol , or

o o st 5 plher 00 e S el ) 019504

37. dihseapenivdifynfs antidienm3tc dagDMARD)At | east one of

t he fallow.ng: .sul fonylurea, thiazolidinedione,

fi bﬁaﬁgﬁﬁmhﬁlgﬁtpﬁﬁ?r’SS. The nethod of claim 36

CONMPyithet ich@dkdie ihwidfbdr, sul fonyl urea. 39. A nethod of

treating a disease conprising the co-adninistration of

a colysimmung seasiutiting agentany one of clains 1-35 and at

| ea f foll ow ng: a nonsteroida

ant ?)&Fn "é’ﬁﬁﬁ‘%%‘r%y drug (NSAID), a cyclooxygenase-2

inhibitor, a corticosteroid or other imrunosuppressive

agent , . .. . .
40. J ‘The method of claim 39 comprising at least corticosteroid.

-

41.  The method of claim 39 comprising at least methotrexate.

42. A method of treating a disease comprising the co-administration of a compound
according to any one of claims 1-35 and at least one of the following: 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, apoAl, niacin, probucol or nicotinic acid.

43.  The method of any one of claims 36-42 wherein said disease includes an

inflammatory or immunological disease.

44.  The method of claim 43 wherein said inflammatory or immunological disease
includes rheumatoid arthritis, osteoarthritis, ankylosing spondylitis, psoriasis, psoriatic
arthritis, asthma, acute respiratory distress syndrome, chronic obstructive pulmonary

disease, or multiple sclerosis.
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a di sease-nodi fying antirheumatic drug (DMARD), a

TNF- al pha i nhibitor, other cytokine inhibitor, other
wonmune1spdul ati ng agent, or a narcotic agent PCH@S200h014394

nmet hod of claim 39 conprising at |east corticosteroid.

41. The nethod of claim 39 conprising at | east

met hQtrexate. . 42. A hod_of treating_a.di sease )
45 ol e ST HACT Mt 7R AT RS FGrRGPerin 46 Gisgesiasludes diabetes
according to any one of clainms 1-35 and at | east one
of the following: insulin, insulin mnetic, insulin
465 e c rideanpshekof mpARe 9f olnimadoA? stherdiiPadd disphre iagjoddsst |
h eI_rfiP%e-delta agoni st, bi guani de, HMG CoA reduct ase
ANPDILor, al pha- gl ucosi dase inhibitor, bile acid-
bi ndi ng resin, apoAl, niacin, probucol or nicotinic
acid. 43. The nethod of any one of clains 36-42
4Twh e rlde mathgdpidng oas of P]ﬁlﬂmi@ﬁ avhereims$did diseassrigclodes coronary
hed pplogi cal disease. 44. The nmethod of claim 43
erern said inflammatory or inmunol ogi cal di sease
i ncludes rheumatoid arthritis, osteoarthritis,
anky| osi ng spondylitis, psoriasis, psoriatic
Bar t Hhe methodalanigne gt elpims 3642 whersinsaid dispasedncludes cancer or

pn§MQQﬁQ$E&%g.ronic obstructive pul nonary disease, or
mul-t1ple sclerosis. 98 WO 2004/ 101752

PCT/ US2004/ 014394 45. The method of any one of clains

49365 2 wher ej %aid di.sease includes diabetes. 46. The
et RoPaBacko) Samppsifion PomPAEDE eemReRAd ehany erecelslams 1-

35 bAd b YHABNBRANY REEBAbR candet: The nethod of any one of
clai ms 36-42 wherein said disease includes coronary

heart di sease. 48. The nethod of any one of clains

36- [ i d di sease . ncl ancer or
50'pr olzblﬁ? éﬁ%&%&gu%?lsceo eo.SﬁlA)@.Of/&p %Seré’éﬁ?wﬁmﬂsmg at least one of the

folloawipgsi ti on conprising the conpound of any one of
clainms_1- 35 and a,  pharnmaceutically acceptable
car HISBln ot inyWim HiBetitaceut i cal conposition of claim

49 (gt cemunstntintsckiaphee of (e ol o ng:
i nsakhimodidimedivagogue, ‘ , Y
a fibrate or other PPAR-alpha agonist,
a PPAR-delta agonist,
a biguanide,
a statin or other hydroxymethylglutaryl (HMG) CoA reductase inhibitor,
an alpha-glucosidase inhibitor,
a bile acid-binding resin,
apoAl,
niacin,
probucol, or

nicotinic acid.

5. The pharmaceutical composition of claim 50 comprising sulfonylurea,

thiazolidinedione, fibrate or statin.
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a thiazolidinedione, a fibrate or other PPAR-al pha

agoni st, a PPAR-delta agonist, a biguanide, a statin
wonom@tioers2 hydr oxynet hyl gl utaryl (HMS CoA r eduBCass2004/014394

i nhi bitor, an al pha-glucosidase inhibitor, a bile
52aci ThbphshizgeutRal Comp@RA of cHiIRS INsompiseePonyRfea.

nicotinic acid. 51. The pharmaceutical conposition of

cl ai m 50 conprising sul fonylurea, thiazolidi ne;ali one,9

fib j . 1047, CI/ US2004/.014394
53 T BlnebicalcontiolBy i SO TREG ol t VPHE of the
follevipg:i si ng sul fonyl urea. 53. The pharmaceuti cal

conposition of clajm49 further conprising at |east
one 6‘Pn§t?¥81daf it aﬁgr;latgryrf{;\a,gﬂﬁéﬁgg
ant gb'é,agg,,@g@ﬁgsgwinﬁfb%r (NSAI D), a cycl ooxygenase-?2

inhibitor,” a corticostéroid or other inmmunosuppressive
ageatorticasteiogbars@herdoiniyniosgppressiveagemat i ¢ dL ug

DVARD a INFE-al pha inhibjtor t cyt oki ne
i(nhFl fs%%srefmg‘iqg'é{lg F‘E’?‘FEW@“%Q%P%@MS;M . or a
nar g INFCalpEeHhibife#, The pharmaceutical conposition of
claim53 conprising a corticosteroid. 55. The
phapthacesiekisainhikitgsosi ti on of clai m 53 conpri sing f
met rexate. 56.. The pharmaceutical conposition o
cl a?t%%ﬁgljwﬁ?etlﬁggul%%ﬁ%g’ng at | east one of the
f ol bowhagotid apeut.i n, insulin mnmetic, insulin _
secr et agogue, PPAR-ganma agoni st, PPAR- al pha agoni st,
a PPAR-del ta agoni st, biguanide, HMG CoA reductase

54,2, AR B 35 4B ) i

ni-acin,
nicotinic acid. 57. A nethod of treating a di sease

ISin dm ni stering the conposition of an
55.C ° n:?fnelz S}Ilan%ageu%]cgl compos{’gl%n o? clafm rSrg comprising methot¥exate.

56.  The pharmaceutical composition of claim 49 further comprising at least one of the
following: 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 or nicotinic acid.

57. A method of treating a disease comprising administering the composition of any

one of claims 49-56.

58.  The method of claim 57 wherein said disease includes an inflammatory or

immunological disease.

59.  The method of claim 58 wherein said inflammatory or immunological disease
includes theumatoid arthritis, osteoarthritis, ankylosing spondylitis, psoriasis, psoriatic
arthritis, asthma, acute respiratory distress syndrome, chronic obstructive pulmonary

disease, or multiple sclerosis.

60.  The method of any one of claims 57 wherein said disease includes diabetes.
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one of clains 49-56. 58. The nethod of claim57

wherein said di sease includes an inflanmmtory or
wonmunoiBgi cal di sease. 59. The nethod of cl ai FCHAIS2004/014394

wherein said inflammatory or inmunol ogi cal di sease

i ncludes rheumatoid arthritis, osteoarthritis,

ankyl osi n ndylitis,, riasi s, .psoriatic. . .
615y 1 hReaneiod B e g€ Gleim$ o2 &f.hF%%wf fisedse aacdides hyperlipidemia.
syndrone, chronic obstructive pul nonary disease, or
mul tiple sclerosis. 60. The nethod of any one of
62¢c| aiThe agthedhef anyrons aif dlaiths 84 sherenciaididiseate amdtdes corob@fy heart
d.mo 2004/ 101752 PCT/ US2004/ 014394 61. The met hod of
4A87- one of claims 57 wherein said di sease incl udes
hyperlipidema. 62. The nethod of any one of clains

57 wherein said disease_includes coronary heart
63di sddwanetbal offiy aretofi elainas Samhersinesapd diseast ieclies cancer and/or
rein | d di sease includes cancer and/or
pr‘\’éﬁ}g aﬁ?’eeflt}?ésg'e di sease. 64. A method of inhibiting the
activity of TNF-al pha, IL-1, |L-6, PDE4, PDE3, p44/42
MAP ki nase, i NOS or COX-2 conprising admnisterin
64 o' A msthodpf inirbitiag thetackyity of ENprdpha, leaI:IcéxlaDE@,%fle% p44/42
. . |_ai -56.. -85. JA. ] of+ i nhibiti .
MEPXIAE IRIOST §F LOR-1 RormprislBy s TSRO ndef d bl il
coldpbsitibn hecdeding tacanyl camexf glaias €9-56pr i si ng adm ni stering
to a host a pharmaceutical conposition according to
any one of clainms 49-56. 1Ul

65. A method of inhibiting the undesired action of cytokine, phosphodiesterase, MAP
kinase or cyclooxygenase comprising administering to a host a pharmaceutical

composition according to any one of claims 49-56.
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