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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 ageﬂts, particularly, water soluble agents
which can be orally administered, for use in the treatment of diabetes mellitus and other
hyperglycemic disdrders.

[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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progressive inflammatory disease affecting about 1% of the adult U.S. population, TNF-
alpha mediates the cytokine cascade that leads to joint damage and destruction (Arend et
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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medi at or s ammti on an occurs
aulfenamide s¢leqowtb) thakseleptively lsbﬂvms §0Xc%h4smwy§]>ems@b1the FDA

-(f%é H th@ﬂgatment 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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cycl ooxygenase-2 (COX-2). The COX-1 isoner is
constitutively expressed in the gastric nucosa,

pl atel ets and other cells and is involved in the

mai nt enance of homeostasis in manmal s, including
pyvorestibvig t he integrity of the dlgestlve t r RET/USIORE014394
COX-2 isomer, on the other hand, is not

9IS Motnhﬂoh‘éﬁz{ly OBXPY @Fsas, dats04ssat dne Sazg-et alnAwhERimb‘yled,

0 agen ) a t.oki ne ;
4 3D AR et e R Sl Bl PR o
eHard 18 eholritthg eRfdeRudid: 6d13ctiv €S PUNB Bh{bReMnidy HolusefBi foctkaring and

E!@ggrg%g Fcﬁ%twgtﬁ %ggs?{ a&ngéthgl’;tzmc,&gsé%g]fcﬁm%ﬁ éﬂlegr’ancer Inst, 90:1609-
20MVORHARRdr eNQN I S BRIcHem 8,34 7L WATEI00] Vasterg 2t al., Cancer
NS i Bs) are non-selective inhibitors. of botg COox- 1

6-31, 209Dy the santeses R hishi 3 ingRraerAteg herein by

r&grlem P BREIXIPRE o Pf%lvéd BGhe DA a8iah @& uhd &y usubliddaRebr
the protective action of COX-1, they produce

pAdRess wigbleilisl erlsnemateRsROlYBPSis. §£RHe Y RSk, Ifhpntreated, generally

@gh@ghgg&mﬁfggkgfore agents that selectively inhibit
X-2 but not COX- 1 are preferable for treatnent of

.lPﬂQIé}mat or y Produetien o8 nitmgexaderyyN O has Bgep agiprigied wth both

%ehefffaramdctﬁu{n%ka@ egeem)l ﬂf]ﬂﬁﬁnaﬁ@ﬂl GRfldmtBAYryi diNehdel Arfd related
COX-2 has been approve y the FDA for ése in fhe

tdiserderpeier cxpmplsy hﬁffem@ hayrcPesi UTRIICRR (il Bitpeenesis of
%H&ﬁlhh'ﬁﬂ&%&ﬂ@snﬁt(kﬁﬂannu?\iﬁﬁl J %@ng 93 bw-se &60134&1&0

Penni ng,

mé«ttﬁeqmla Qréqnewsssv%et@bMJ PhYsic) ﬁ@nh Phyw}ﬂée&l%? 5‘}19 3531)

trEfH REA sdi¥fodi@abaldretaD Neﬁxroﬁ’c?itL@R nY1:94-8, 2000), atherosclerosis
osteoarthrltls cuteggaln a mary ysnenorrhea

(BelstRoussedietiah ircu 1983- &9%90813éladéer\m%ﬁfzi?lietﬁé@mmws
gj&& @F% Qgﬁkggésbléh%%gcgr Mosthhabe t@t eﬂtBlafactorschZSIZStBS , 2000),
neco aag e
Y3tz Alfieri e glodpunypSiimi ei@ he‘%ﬁffé%“@@“ %‘n@%ﬂl) HIV-1
CRB&RAIHIsAARaoRt 81 @N@ﬁbﬁﬂdﬁuﬂoﬁ $15182,9120001),tibfdnen4tSry bowel disease
nount i ng evi dence that sel ect | %5 Cq% é 'Phlb ors WP%
oG ol CRToerFRlaE 1y ! RS> PR REIERE SEETosP S ot o Brein
Ibkéfiﬁts 3%&? 62(:;)85)6 gsé&ﬁiligﬁtgs?(PéFl'Eﬁkﬁt@.l idMteoaktHNgik k:afr?axg@emls 8,
ns 0

B %98 h ertFesuRsts (ABRouw 7t al gfBons eer%{?agf‘@? S, 305 ¢ portal
q]?_n,@)%nmﬁa@&hréeer]egﬁwbﬂglms géhmﬁc 45t2f465-00r11060); §ulﬁfonz&§?_cﬁgbg19a in
0 ich are_inco te ere
CEBEER bbb B DB By REc B 7 TSP ARD Pimatoid
U§|uﬂhs eRheHbHd: al, m&m&%wq&brﬁ)e? 100a!s, aatmaaﬁqmmna et al,
po YROSi 'S, _a co n i C t treat.ed

ﬁw oF %%?056 ?@Olgé%‘arfewﬁm@&n‘e@aﬂa tionapjgpAposjima et al, Am J
Pk&ﬁh‘@rit QhreQfled 3F746-50x100€), biyd mlé&-ﬁld&&Shﬁ)@(@&daswmtled

bot h benef|C|aI ﬁ&d detrl g gects in

| Gnstrapateie] L0 Lo cgmignts b 6% Ot fich B iaggporated herein by
O} FREr B Since TR préHRABH 65 niteiEbRiiE by QUGS B RE EnflRyed BABH
|an|cated i n the pathogenesis of gﬁdomna

of Péimmat Ry st relgted immynglegieg) digeasss 5‘(7@8@35%% to

29&%1)0 SEpdfd ﬁ%%%ﬁ%@a&#ﬁgei &Qﬁe“sﬁien et al, AmJ
0ysl 8Ic Cg(S sPhysl ol 280: C1242-54, 20
[00014]) Phosphodiesterases (PDEs) are respon51ble 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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anyotrophic | ateral sclerosis (Sasaki et al, Neurosci
Lett 291:44-8, 2000), atherosclerosis (Behr-Roussel
et aI Circul ation 102: 1033-8, 2000), bl adder cancer

et _al, Virchows Arch 437:662-6, 2000), colon
c‘%ﬂ&'@’f‘”‘{‘V@t anabe et al, Biofactors 12: 129- 33PCHB§0)4014394
cystitis (Alfieri et aI Naunyn Schmi edebergs Arch
i demigodteBBBEBEBPIEIRD 9113)4, phdshodiesterasre(BRENR) i if@ind Zhaiovay

Fhonlimse oY SRR e kP intifintory G W ALLA/RRGELY

I'sease nger e {roenter o
dbdotia@d W5 wille Qajety mhﬂmeow@hé pesingnyredisgaes andlfDE4

Lg,"{u gt S Beoidtelr 4t Doreh) HerapB M SRR RE Lich Bysk el Sl

ive pﬁlAromldlsease,ahqeum‘atCBQb arthritismmultiple sclerosis and type 2
-42 .1 Bl
%r cegHyrain <88 Prpiaut B et B 8oy 96 R AT D o
Gidvaxﬁﬁrdp}‘ﬁm)dl MedQhak 36 1465-8912090) T@pel Emlﬁxmlomhaemc(BDEa) is
Ph I 15- ﬁ I h oi d hri.t
1%%1[01118 a?el dd Oaéxé)v?sé{lﬁrgﬁljlr&r%% T h%lil F %&o\ﬁ’ﬁé

: }Sa@é)séeﬁ p(dﬂosaaﬂ D Posibladimgs Bds trhathas of aQi2s @5 fratby d12t&@§.)

NSRS (L TOE AR AR A0 U LR, Sleclonidh

Ml S@fcatdevPrgs) 13t§75-50] maaMatataadt al, Amldanﬁ@axﬁgsopmgesz; Roo1),
92:.1339-41, t [
g e AT L B vSRa EMeie Erindridel ot 1118 56,
m’(ﬁ)j déerigeatve (héarnfailme((WXSCdl&n U)Alh OB Cassol p3ieti 8241 999 eexdtile
th f d t
tAARGr R o Gkt i BRI PR i) g

mhedipednds minhme dlsnfdlebl(Bxelelklﬁﬁ aal U Mynqb%texnﬂ@smﬁ)ﬂ) the

014 1 ble f
b enﬁyér%ﬁyi?v?u R rREes haPlY R atonosi ne. and
gmar&psu ne Avtvaijvnes phinghecytcaiPrnamphageVAmunevespdse to pathogens

e L L AT
ﬂﬁﬁbﬂdﬁﬂﬁﬁ@ eﬁiﬁﬁﬁérkmmm ult@sately a{tmtmﬁilﬂrte@rmaioh and cell
DB ROQRRBSGNRALELRAE (AN dhoct CuleRUBn hIERK (40K ), P33
MaﬁLB lenasEDEBK aartdi IRlAtI@/NEla& Waide difeesopetsed uuilztelﬂlféerwt dspects
Iiegt Of hlerﬂ)facL,terrlrﬂg oat- n@é&% c?gié Pgmg.ggeeglfsﬁo%?tglﬁcti\a{é%ulﬁple

Bt 37 'S een pofen
tdmgamutat@i @geintlsndses; irsluding dhesadrsediulassigrst-rrgalated receptor

gmlm @(‘PQ&E E#& %SRHc,u@Pd‘ﬁW ag;%&t%égcéiogwg %lengnocytes

e scl erosi's et'es
iBulveoasfivatiod oPERiﬁlﬂiMiZ @en deBrudzlan etal,Jefsct ISmRALEL 324-9,

1089 54 TP 5 o Py AR TR kil dfeelle okl ERC
' Ipaxhahy lzasq:iouemqb faxtthd dagmann df inflardinatoryeand imersoelpgical Qmasesrsuch

gﬁls%sggc a(l;J C} l nurxlllop il 850 7%f4 ?(B’C:Iﬁerh Nay, m&’ g‘ﬁ??ltlg EIQ«Q’P ét‘%F' Cell

gs tteat
Ms:pblbaﬁ 1703/—12!; X001 pSchett st)andﬁrrdmms ermsgmz 2&DQ) phoriasis

Ph ar Exp T 292 0 cer
Rl R0 0 12370020 s R BRG B e
dkta cémﬁm Tapedeiiatiore g&vlcﬂzih ef 8; B, CA6iaig Netw 11:267-74, 2000), the

contents of each of which are incorporated herein by reference.




cardi onyopat hy (Al harethi and Myvsesi an, Expert Opin

I nvestig Drugs, 11:1529-36, 2002), congestive heart
failure (Movsesian, J Am Coll Cardiol, 34:318-24,

1999), erectile dysfunction (Kuthe et al, Curr Qpin

| nwesbesgoDsgs, 3:1489-95, 2002), and T-cel |l - peedisadof6hi3o4
aut oi nmune di sorders.(Bi el ekova et al, J I muno

16016} 17- 241 wideQ@ppretifted frammiedhtegoing thagehilothewdtiaehbeane

i ncor porate erein ref erence. A@t vat.i 0
e RB A S e R ST b PR TR bl Tt e, 11
PBdtd) 00BNSOX-1)\POIR4& T Gthﬁfpigezm toiksidaree kdsplérafblesﬁogi’mﬂhﬂnmgtion or

pat hways invol ving a, casca f vari
w@ R S 08 el SRR SRk Rl ™R o pey apgimproved
o@ﬁ& @Néf&iéhfh@y @éaﬂﬂ@@ﬁxhﬁl&tlﬁgl shcB@lisease@po phﬁkﬁpﬁ objE&@Yf the

klnases i ncl ude p44/4 | so _known
ERKINERION Provads & ?ﬂﬂ%ﬁ %A%PB RC“V% oF Spb IR 25 well as for
VWi ke@arbichd ST BPLxaRIPRS GRS, dbrdratyZiRadidfsERE GAdlIASRREGNEe and
of the pathway, the bacterial coat-derived protein LPS
higltededisordsiown to activate nultiple nitogen-activated
proteln ki nases, including the extracell ul ar
aI-re Iated rece tor kinases ERKI and ERK2.
oduction by human nonocytes

! P‘ﬂ@iﬂes acItHe\ﬁ%hﬁHh 1931r458&|t05 Efpduhdsafor dRimple, HelgR Byt

, Infect Inmun,.67:3824-9, 1999). As TNF-alpha_ is a
kée;rwmﬁsaf &y! weadhiowesntarRam s %%cmﬁ%%ﬁm@mﬁ%s ﬁafzkrowdmg
- a varieBPSA1EM1 PasmRelogfhl efects OThe J@)ﬁlpfoﬁ&ﬁtaféaﬁéfupffor example in

i nfl anmmat ory and i nminol ogi cal , di seases such | upus

( }pwegng Bipod Slufcr?ﬁ-lﬁ’{élﬁ in fp@srgéewc@zfordch@wh ag ﬂé‘ﬂﬁﬁ?&t’?ﬁ“&“ and

afotr edtldeSelbe fifsobrs; 3§uch 4s0bksityMh@ hpRIYidem3a. FRhekdore, these
2001; Schett et al, Arthritis Rheum 43:2501-12,

ggmoun?,ssaég pss&yl or t{egtgﬁ:nﬁgrdlsgfdﬁ@gléﬁm@pd a‘pth ipsyfin éqsxstance such as

| B &sti®dvadPRhddme] 2R tﬂ@ﬂedﬂxﬁ&it bffifla@matdn @ﬂﬁﬁhﬁﬂ&lb@ical .

islet beta cells in ;ge%%y beteo{%Pavl ovi c et ﬁ}JF 1

Eiseagss BaH laridhgie fmed ro- eﬁiﬂat @tokings (R s HyF-alpha,

efch veh aHIICh), 8pe 4i n@s@nms&tr@el (M@J tRpdy picgpieydesese @DE3),

WO 2004/ 101752 P 8%ﬂ394 00016%;It £$é£»é§?

apt Ecriesed AV H’i@elflgl}’éé’ &7t RSO YRTRTSE 4 (& s padler

baRGcibRKitED SkidesyRttacd (MeDEPrt s to provide conpounds for

inhibiting, for exanple, TNF-alpha, IL-1 beta, IL-6,

COX-2, PDE4 or other agents considered responsible for

i nflammation or inflammtory di seases, e.qg.

arthritis, there still remains a need for new and

i nproved conpounds for effectively treating or

i nhibiting such diseases. A principal object of the

invention is to provide conpounds which are effective

for such treatnents as well as for the treatnment of,

for exanpl e, diabetes, coronary heart disease, insulin

resi stance and related disorders. SUMVARY OF THE

| NVENTI ON [ 00017] The invention is dlrected to

conmpounds, for exanple, heterocyclic



derivatives of acyl urea, thiourea, carbamate and
t hi ocar bamat e conpounds, for providing a variety of
useful pharmacol ogical effects. The conpounds are:
useful, for exanple, in |lowering blood glucose |evels
in hyperglycem c disorders, such as diabetes nellitus,
and for treating related disorders, such as obesity

yper Furt her nor.e ese .conpou re.
QOEY Pr o BrRETNE st b RiEs o e e G TR g T eine
dinlgdsiand otber disteasas nked tocinsudis resisahgec yieh hccopanaryyartery disease and
?%nguena vaScu%n?lséagg éllté(p :ag'seosf%le ta eapﬁé] 5r 11(1)hlb+1r3g {tn zgrgrggt??g)nru raamatory
dhyeapnseuahrafs irdlaatator vardyttndéslanésol(aguuhscaiar didbasa] whiah are caused by,

L-1_bet n 0 r R

(] e B ST 8ot L0 iy DA PR BTG NOHiaror cox.
2Cthe varhpaings av¢ @sanusefiR) trkdting. e pre&yttlhg) obhygbseasemﬁdlated by

X- 2). Nle I ri c oxi de synthase
éy%ﬁ%,_mgﬁ%%%(}ﬂiﬁ%gdrcg %?agketrt he conmpounds accordi ng
t 0 t hac¢ondiegiy.itiome apevidgseh admifound seleetet iftog thelgratyetonsistangef:

ot her, g ?4; f‘zs&ﬁoiy%{}go%glelh?’g ﬁﬂg‘ﬁ%ﬂh{fﬁﬁi 8L Pn&iRs Bfr-ggxplica?cid (74);

coronary artery vasc
di seagd4- [ﬁfﬁdomk%mefdevropbﬂbldmnm]-ohenmlfiﬁ Ibmtdmﬂ?gyl -acrylic acid (75);

infla ]Q)grm [ C
i nfl ag :[‘L _Caghrﬁ}l este}g(?}( ]"é%f’?g‘ggﬁﬁi‘/‘g?cﬂ aﬁ'hc acid (76);
di seaddé[4 0%¢aewn@wbetbsdb31€dowlahenﬁ/k} rN, Mixdimprhe:3-eyyidokd -mle s

or ingugihlse eHzymes such as TNF-al pha, IL-1, |L-6,
i NOS 5ajér11l%;zll/or Eg?( 2. The conpounds are al so useful for

t r eat pgnzols 3ldrxolenyrhif-Ur@eerrbaingdetbd b phieaenyapbenybyacrylic acid
cyt okizges, NOS and/or COX-2, such as cancer.

Accordln? , there is provided a conpound sel ected
from 2Hé @-(%qboxd@mgqrg{emya -penoxy]-phenyl}-3-pyridin-3-ylpropionic acid(79);

2-{4- Mn![zz(lednhams@smyt %,Jmh)s RSN A xR REIRM T propidhic acid

idin-3-yl-acrylic aci
2-{4- Ethyl(esteb@ L 3- ur ej dopr opyl ) - phenoxy] - phenyl } - 3- pyr|
di n- 39yh1per Yrbatnodettd) ph&oxy]-phenyl}-N,N-dimethyl-3-pyridin-3-
2-{4- [i{ ZG{:a;bar?gyI}g)py )%]hper?cl)%(i/ phg%eyy fyrp;ylPl
3-y| - BePwmideBly (76); " 2-

{ 4- [ ANQRdmattanoyl[4-e3-byd-)- u&hi@%&])'plﬂ&ﬁﬂﬂ'—pﬂﬁnyl; 3-pyridin-
-N, N-di net hyl - 3 8\é|d|n3yl acrylamde (7
3. ben%éfﬂ RroplonamldefJ 5

3] dl 03@}, -55d1mlemaxyﬁ)ﬂerM:}(,ﬁ:d@raﬂbﬁmow[at(mwka-smwa@m}r)@h@iaxy]-
-acC

{4 E’lgf};‘(ii %ggﬁcég)g%nyl et hyl ) - phenoxy] - phenyl } - 3- pyr

I dl n or M{aﬁﬁﬁﬁhtﬁﬁlﬂrl]}fla}ca@itdﬁ(eﬁgl)s, hydrates or éolvates theireof . .

I met ca i.din-3 et - n .
oxy] é‘hg%ifl afsorgr 8ﬁ|p armagefitica f(ﬁ%omggrt e 18‘6? aX@%po%ng according
{odenly 4splet-of eHelmmenydne ity ;)hamkheamxg/l]y aptepnayle chrrier.

- N N- (}h%%achtlcgycomposm rXay be usedp tjor tﬂag]ea%nen(t ofl Alébetes

N, N- di
ﬁﬁ)e[gﬁlyoé&taohﬁaeﬂrpuheemaj obepitypiirglatph éinadatd equtip@idik a kompound according

alP}y aspect of the m¥ent1€rr1 grpd ap armaceut&:z%?y)acceptable carrier.

There is also provided a pharmaceutical composition for the treatment of diabetes
comprising a compound according to any aspect of the invention and an agent selected from the
group consisting of:

msulin or an insulin mimetic,
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3-(3, 5-dinethoxyphenyl)-N, N-di nethyl -

{4-[ 4- (3-oxo- 3-urei dopropyl ) - phenoxy] - phenyl }
-acrylam de (83) or pharmaceutically acceptable salts,
hydrates or solvates thereof. There is also provided a
phar maceuti cal conposition conprising a conpound
according to any aspect of the invention, and a
pharnac tlca able car

Phar sty gt oo SEt S&ﬂeﬁﬁgﬂ%ﬁ*&rg@@gws@ovhe

t r eat arBbrateof ottierdiPetResipha dgypar gPB/dRbtla.agiper | | pi dem a,
obeS|t¥ and related di sorders conprising a conpound
accordlﬁg ahy aspect of the invention and a

phar nasain aroglet lwdao@mpthallgluearyj AHMG ICoAThducasd ishibit@p

pr ovi aglnea haoé)uc L Se 1) ¥b'1t8ra| conposi tion for the
t r eat HENE di & f ¢onpri sing a conpound accordi ng

to ang/blmwcltm@ﬁgrtehe, i nvention and an agent sel ected
from;hg group consisting of: insulin or an insulin
m et | c ’10 a sulfonylurea or other insulin

secr emagmgue a thiazolidinedione, a fibrate or other
PPAR- @J g, agoni st, a PPAR-delta agonist, a biguanide,
a st n or’ ot her hydr oxymet hyl glutaryl (HVS CoA

r eductrglgecotinhiabidt or, an al pha- gI ucosi dase i nhi bitor,

a bil ?heaCIent rerllaynBl d:g c.l'ﬁ'] flrorh theaé%?m{) cogggt% o?a %EQbr%gm

and ni cotini ¢ aci Iec Fom
fraoelplircdinse, sifibrage, edd :ast&nml f onyI urea, a

thi 2zl d RPN LiBLALE: and a statin. In

parti cdl suTaf onylurea. There is also
pr ovi Hede shiso uswendotﬂ thg ugronfip gompouad eaodiinggo the igveation in the

%r@ﬂa‘?’ﬂ%% 3Fa o?dlg;nﬁ%lt R ﬁ@%% r?tQ)If Qlfabé?ess_Jl ﬁ\%@@?ﬁ& ﬁyg& 1ra§m1a

reat nent etes, hyperglycem
giseiti ang redaied diedrddrad di sorders. There is al so provi ded

a phatpaeR Uk wvldeasrpmsae%af&;npw@ontfaﬁms HBhe bf inflammatory

i nflanmmatory ~or imunol ogi cal disease conprising a
Yompwnelagisd disease AYNAIIng R SOMpRrad a¢cordingrig thg invention and a

PhahirReR &%&dt%l%&?&t able carrier. There is also
provi ded a pharnaceutical conposition for the

t r eat FesHE 1s@fso pipvidadrralaomyceutical composition for the treatment of inflammatory

or immunological disease comprising a compound according to the invention and an agent
selected from the group consisting of:

a nonsteroidal anti-inflammatory drug (NSAID), a cyclooxygenase-2 inhibitor,

a corticosteroid or other immunosuppressive agent, a disease-modifying antirheumatic

drug (DMARD), a TNF-alpha inhibitor, other cytokine inhibitor,

other immune modulating agent, and a narcotic agent.

In particular, the agent is a corticosteroid or methotrexate.

There is also provided the use of a compound according to the invention in the
preparation of a medicament for the treatment of inflammatory or immunological disease.

In particular, the inflammatory or immunological disease is selected from the group
consisting of: rheumatoid arthritis, osteoarthritis, ankylosing spondylitis, psoriasis, psoriatic
arthritis, asthma, acute respiratory distress syndrome, chronic obstructive pulmonary disease,

and multiple sclerosis.
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or i munol ogi cal disease conprising a conpound

according to the invention and an agent selected from

the group consisting of a nonsteroida

anti-inflammatory drug (NSAI D), a cycl ooxygenase-2
inhibitor, a corticosteroid or other immunosuppressive
agent a disease nodi fyi ng antirheumatic drug

I nh| bi ére 1s als rov1dQ<§] g %aglgzﬁcgzlatqﬁ% (%om%tosntg onefr?]){ tthe 1nh3)1t10n of TNF-alpha,

nar,dbi6i EDE‘QQEEB 1$44/4QEMAP kwhsey INCIShE C@j@htomwlsmg a compound
cortic stero ho The e |s al so provided

?Cﬁordm§% Cl? o amdnﬂ)cl)1 ﬁ?ﬁ&l C%ilglgﬁfﬁggceﬁta{ﬂe c% he" i nvention in

t he Eh@pamabpuwubdﬁauﬁeﬂmwwmanmdﬁ@mnmusoﬂwemknmnhndk

i nfl l. I ! r

b R e Sl I B o AP AR D PR P bRy paa2

Mrdrkindie iI§O8upCOZehsi sting of . rheumatoid arthritis,

ost eo‘?l[netrp{s aIsl) ?hovﬁi@gy b@a%&%ut‘?’oqp&%loé Ilensfor Bﬁl%[tfog%f the undesired
psoriatic ritis, asthma, acute res

gitist oe@mmnmmmewmme Qmwlvte&ygﬂmlammpysmg a

e abeLREy A Tl bFs Sl RBlcBorghd o e bl 10

palmigetticolly arfcepidtite @impina, IL 1 | L-6, PDE4, PDES,

p44/ 42, NAR ki ' %??g cqmpound
accorﬁ?ngsfg gﬁ%ﬁ%?% an g%ub af%189H$1%§% ge%@%é abl e

aerlipgiemidldogpasinga tiempeydralyictffedive hmouns ef aocforra)ommmwmidg to the

T di preparation of a
A gh@% e e N S pha, IL-1,
| L- 6, TRDES alSPMldeédnhmacewl tampas bon foNOS treatmE@OKE Goronary heart
'n \h

PR i i AR Rl Sk FRFRSLI G ccmt

gﬁ@gphodlesterase MAP ki nase or cycl ooxygenase

CONPr irfdr 06 afto ptPfi@RR Wt &l cbip&infi 8&dotd t@ HRYNen@dn iR the
conpound according to the invention an

prear#Hen e medicanyens fs Eistiapimentcod porprary heaﬁélrseasp s al so

provi ggde & aRB %f(ﬁﬁfé@ tha‘?ﬁ!icegmp&ﬁdpkhg& ifopfhe trBfment of cancer or

treatnment of hyperlipidem a conprising

pRbiferyEt disess qoylpélﬁ*ﬂéewwuammdmsﬁo e Wﬁwa @ed a pharmaceutically

ACEAVY BFidr0 the invention and a pharmaceutically
acceptable carrier. There is alsqo provided a

phar maBEGsialsa Provisiss eiuss i cPBPoUnA acqopding: thdfisrinysption in the

FRpRRI DL NaRAamdhk SR B QreSEHIRN df $4rid€ o pfolRPANB discase.
according to the invention and a pharmaceutically

acceptable carrier. There is also provided the use of
BRIFFPESTRIPARWO OHi THE DRAWIRGSNvVention in the

rati of a nmedi canent, for the treatnment of
ﬁ’ggf?ﬁa %g%r lishavspegraph offiredose- flepengentgnesrass ncgliposg uptake in 3T3-
phad 1&’&@&[;1&432&&11 wiCOVPAsd donedntrhtins bihecohipatdReEdrdifg toaR®Sntion.
ﬁ)0040] 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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proliferative disease conprising a conpound accordi ng

to the invention and a pharmaceutically acceptable

carrier. There is also provided the use of a conpound

according to the invention in the preparation of a

weaizoesweTse for the treatnment of cancer or PCT/US2004/014394
. proliferative disease. BRI EF DESCRI PTION OF THE

dooAMY NGS HIQ 0P38Ws Ekfaph bf 6B Q¥Germg @ 8Bd BlucdsB@evels in ob/ob mice
dose- dependent i ncrease _in glucose uptake in 3T3- LI

ugdirhwitly s eunropahiceerdifetnthy ARVENHE - concent rat i ons of a

[sweuBound G A idAUHE Bokipeartd beihe Il&vbrinF, %@&Q&Qlﬁ%ﬂc@rid& and
shows a graph of the enhancenent of glucose uptake in
frgg Sty agid leygls yewppetivelyt nokfodomige trpated e%%swuaé @efoFHipgto the
ihvRndd€ i nvention in addition to varying

concentrations of insulin. 12 WO 2004/ 101752

[00043]1US2 04603 sv94 2 gfapb 0fithe ighigition oSkRwndpcedridfhalpha t he
p%&\ﬁ@tfdnglgmgﬁﬁm.@\p%@ L9 %@at%@ Wh%aﬂyﬂxg%gﬁ&gtr{ﬂo‘ﬁg of a compound

reated with a conpound according“to the invention.
af @2t e i@@ntigrs, and 4B show graphs of the |owering of

(o trighyg Q{oi“g%%}-ag’g%fﬂlferiﬁﬁbiftigﬁ bYLRE uégﬁ\ggl-lsbeta production

respectively, 1In mce treated wt npou
impouedR Ay 2647 tdie tredted nwith Vagning [cOOBYB4tiops ¢f a @mypleyydacgording to
& abhuef the inhibition of LPS-induced. TNF-al pha
production in nmouse RAWG64.7 cells treated with

[08045] ng ClIfc @shawstai guaph of theainkibiion @ABPS-indsenddirfgproductiprein -

e RATPRe 7 P R Wl oGO AR o Bormbiihd apcording 0
thonsentiRAL64. 7 cells treated with varying

Nt r afyl ' -
AP {53l QTP ALl by iionr -
indeedbiNGSoamd IO -RPSraduetinnan mdus6R HNEEA Jicelmirdated withieying

AW 64 L&ede ' hAg, concentrations of
a coﬁ%%oéﬁgﬁaéc% rdi ngggg%?ﬁgl\é?ﬁ%gﬁ%on. [00046] FIG 8

[80047%  phoFI8s 9 showsasgranhrriimastian ciaieslssereneyorgmellemonstrating
ilkd%amvgh@ﬁt%? c&fa%‘lﬁ'ﬁ;duceil @mtﬁ@ gl nﬁéé%.ng Ry oRceRi-AEHAE bE ON

nouse RAW2 ce reated w th varying

eopount aceariliog o the inyertvrpound according to the
i nvention. [000471 FIG 9 shows a graph of nedian
clinical scores over tine denpnstrating inprovenent

BETAB/HIGERCRIA RN @TaF iR INVENTION i ce usi ng varyi ng
ﬁ)@blﬁiint r a%@ﬂ%erﬁ'ﬁgn & bagﬁr&%pﬂs%@tﬂhm Joﬁxg%ﬁ?ds described
nventi on. DETAILED DESCRI PTI ON THE | NVENTI ON
herein are useful in the treatment of diseases, in particular diabetes and other diseases
linked to insulin resistance, such as coronary artery disease and peripheral vascular
disease, and also for the treatment or inhibition of inflammation or inflammatory diseases
such as inflammatory arthritides and co']lagen 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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[00048] The invention is based on the discovery that

t he conpounds described herein are useful in the
treatnent of di seases, in particul ar di abetes and

her dlseases linked to insulin resi stance, such as

dWPdWHFy " tery disease and peripheral vasculP§T/US2004/014394
di sease, and also for the treatnent or inhibition of
080304 rmrait | SlylBralangfor EmapmbiRaion) meERsEYaielepimer branched-chain
%faﬁ rm&&%ma#rbfefamﬁﬁ% alfofRbhageh ﬁéé!%ﬁHiyalr 10 carbon atoms,

I'seases are caused by, for exanple, cytokines
o ostipreferibly leh arbassatems Exampiryralion pdicals inchyde pqthy, ethyl, -

BT RO A YA ChOF S R E Ehe Rty

areylniexyland ¢eediket her wi se i nd| cated, shall be

BN 01 75al Bt abOitp s B P nBRR O R chiin B repcct-

cirairi liydewatbbmetiicalhavine ans ormererdantyhbondh praferably 1-2 double bonds

AARSEHRESIRL e Ahtikhol29hS Bl SORL RERLAN D5 CLEEADImS more

tOmE, " Hor e carbon a
areﬂarfmb;si -19 cabcaracbhsy arid Billcaeis prefertton?-6 cEbemplosnsyExnipldry

t P 0 ,
aﬁgrm dlcafs cLuld? %t[hreTr%tl JXO en?l ?Xn?thjﬂqro;%ﬁ?ﬁ( lbuteﬁ%lt ig{)l%?éﬁk'l and
irebyde 91034135 con‘eumymlyltxple |s$@-of amehyratioe xydh aa i3 —tbh@diemkmdl 4-
;)otogg ‘ﬁﬁk?@/l , alone or in conbination, nmeans a
SEPArghes n-or branched- chain hydrocarbon radical
Imm'sm]g o n é‘Adkoxm‘b abndonjblcembmaﬁlm mpas erdidal 9f the ypd SRbOe"

w%e % R S0 |ydrf°§ Ell‘xe%.r g bg%n hed %]Qﬂuprl ll%eg%p grana{ég alkenyl as

JORTE i ng “ore atons, nor
preefoasla bbﬁznea add)"Q@'as bomx)@bm a®m. ERansdry hlkoxvmaéxcals include

f t

o%rgla ?'],Cq-praé 0 rg o(;)crrB -Blﬁx ﬁcfs %&%r)% 't Egﬁﬁ%k)ﬁ tert- ll')utoxy
rand)meékyl |sobutenyl and [ ncI ude groups contai ni ng

| h n
Tebeissp! ebiltA@g%?dﬁgﬁahu%@&e iR orfbifidho Stgi’lang’aAriaMtﬁ@@pe R-
aPef€Op" whareio mj‘rQTa"tlS malkmammd ap atdm@ﬂly defined end e)--"isa
I
bcr%g)ﬁc lradilca?’\'{ﬁ xﬁblgl;y n?Y%{nggqﬁbluéle 'nF:kenyf)aEbonyl and
Etexyadmhyl. def i ned and O i's an oxygen at om
6053] 2y KA ,@d&rﬁeé-ﬁgéanghgdﬁ?g mﬁ?(xVheFetlb EaVbe

- pr opoxy, i Sopr opoxy, ut ox
se@pbtme@doyhydtcepm, lipearox yranehied afldyb of lirkear or[bmelmq alkenyl as

K w: _@%yl , alone or in conbination, neans a

"radl cal” of the type "R- -O-C(O--" vvherein "R-O" is
d00@85koxy TAlkanoal" aécsnemréwi:mlsiha}iom¢an%dradi¢dl ofiegype *R--C(O)-

|3 wherefi R0 AW b AR o5 SRNESRAlelindl X YCRHDOMA carbonyl
groups?ﬁll nclsn%lea ﬁ@ oxyc ony yaJe oxygr bony car o
radical. Exemplary alkanoyl radicals include acetyl mﬂuoroacetyl 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,
cyano, haloalkyl, carboxy, alkoxycarbonyl, cycloalkyl, alkanoylamino, amido, amidino,

14



[ 00054] "Al kyl car boxyl am no" neans a group RCON(R) -
where R can be independently hydrogen, |inear or
branched al kyl, or linear or branched al kenyl as
revi ousl deflned [ 00055] " Al kanoyl ", alone or in
Pﬁ@fb£n means a radical of the type "R-RQWSpa04/014394
~wherein "R'" is an alk radi cal as previously defined
aléswcycarborzy(@mm N- $1§ylam@gn0b@lhyllarmraoa@wl@alﬁmwx@mp@lkx}
kgﬁ[ﬁ%ﬁﬂl{ylr @9}(91% Shoh Gl Mdaqm&ﬁw IN NEdiife luargpacet yl,

roxyacety propi onyl, yryl, valeryl
ammeydagbbmémylallmﬁdwt ﬂ&vlmﬂﬁ@yl a[llg(m#eﬂlyl cmala@d therlike.

PRI P g S A iy
£

3onethy-4enetivixppitenpln 2- ﬂtre@nhenah 2ehly lzyl,coambemyh &

R R G e R R e

aﬁlﬁm’@h&nb’l.l éﬂhmosbh@ﬁlb’kpﬂerf}'ﬂ drﬁ -dilrettly]-2-afmianphenyh dtygemyphenyl,
BE:%%%ﬁéyhyd%lx t)ll}(': ﬂg“’ﬁhm‘%’ﬁlg‘?yﬂﬁ%@m an oyMnxl % naphthyl

- lanetbld;3- mmdl’zmaphthyl, m@d@ammaalpml P(SleUSQ@MR@kW and the
%I koxycar bonyl anmi no, N-al kyl am di no, al kyl ami no,
r‘al kyl am no, am noal kyl, al kyl am noal kyl,

[tmaskyl amAnyjlakKWr " Ahylaiopy grobipl means, ahlogy gen oy hmiriogmup,

asltpgclztk J&]OLQX}; gLl gx%ap ?ﬁd‘d# \Lﬁgrg R c%x( gm%%?g nl}/rlefar or branched
aﬂl@mllochh&rhwmrmh@haphmyl o-tolyl, 4-met hoxyphenyl

- t
e R e o L
liearroo pragched alkgl anh;teannrdmh}mqulkenyl as previously defined.

§ Bg eﬁl}; e Te pe%gee ttoh‘)égilo%a?)hnyllllbﬁhtgtegm h We definition of the compounds

tﬂ;oﬁglnhunﬁtsrd;shlozlram m’r@pdpénqinclude hyd;pbsuytpnewmch does not negatively
a}fect eh Xcklvi‘tly &%ﬁé ﬁ)ﬁ/p%ug&y l 1@%%%1)3%&39 %%HJ&@? %r)eggﬁﬂg I1(')wer

(C10R]) *ilyjﬂ l@loam mh as ﬂuphtdlworo ar@ tBorni¢; it gy @miinoy bgyver ligylamino;
éﬂ)ox?lof)%;lkag Cﬁ?%ﬂé’ lhy(ﬁggy ﬁcnv?er ajkblf}e sulk&%?:ﬁl %yano or the

grodp nmeans an oxygen
blke no group, respectlvely, bonded to an acyl group

D "0 et ol s 9 o

with mmztrda; suffreignigo ehat ytherapeuli(asp@er othedesirpd disgashe

A oapl e SR QUSR0S s o

fagtoesrag ﬂcewalttlsulﬁupmdmm btlyg treabest thte ohysical ¢qmdttiq>e of the patient, the
ef b {1 u%ﬂ QLan'Q e%f,e dp%{'é@%e duyr: L@'%Lﬁe %K%!n% and the specific

sure 1s 1 ntend eany substi’t uent
ﬁdmnullanm esploped andglat fonre ofthe atﬁ!ﬁmmd pheompouidsiusgd.of t he

FARIBA "1 ThrbhR S the SHERFACabidH VaiBud AFoHAAGRe udeBln REANEL &

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 aie useful, for example, in

Jlowering blood glucose levels in hyperglycemic disorders, such as diabetes mellitus, and

15



(C1-C6) al kyl; hal ogen such as fluoro, chloro and
brono; nitro; am no; |ower alkylam no; carboxylate,
| ower al kyl carboxyl ate, hydroxy, |ower alkoxy,
sul fonam de, cyano, or the Ilike. [00061] A
"WOPOHPBIRI cal |y effective anount™ is an anoRFRYS2B+EME4
or in conbination wth other agents, sufficient to
&dritreating aclathe diaprders sucly asopeaity @nd bynenlepidimia. faghaingratese

i ti Thea: i fic . i
B BT R SRR Ll TR Rl e
palytystudary fyodoite] and forahnigeatmern toé thflamivetipn yrflagaiatory and

diti f th ' . : _ :
L
anTNFaphsg b Yetacand Tb6jtypatdi phosphe dipsterpsed PREA), tyipe 3f or m

PR A wA TR Rl mplt Ay e 0t

rcedleoxggeneset D(C@Xeiragialr islucibletnitrie oxide syiiease GHOShdnparticular,

e use of. such nunbers_.herein s represent . the .
B YR T SR QL FOrDY B eI ik g gcally
chicdeprable galtsphyloagxoi Bal satesftimrecfx anpl e, het erocyclic
deri vat pves of acyl urea, thiourea, carbamate and
I e conmpounds, that provide a variety of
col ogical effects. The conpounds are

{ exanple, in | ormeLing blood glucose |evels

gri ¢ g sor der sz, Klich as di abetes mellitus,

and 15 04/ 101752 PCT/ 1014394 ™ or treating
rel ated d;(sor defs, such as o i tyrand hyperlipi dem a.

Furtherm)re(t/ eser,, CRpounds “ysef By fRyr treat nent
of disorder /Méd with indylilq r4si stance, such
as polycysgic ovar sﬂﬁdrorre, &d fdr t e 1[r eat ment
of inflanmati on, Rienfd anfrat ory and i Myur@l oyi cal

di seaseg, particularly those nediated by

prR; infllanmat ory cytokines (such as TNF-al pha, IL-1.
bgt_g‘a d -6), type 4 phosphodi esterase (PDE4), type

37 i esterase (PDE3), pJMA, m t ogen acti vat ed
pr ski nase ) cycl ooxyéen se-2 (COX-2) and/or
i nduci bl Itric oxide synthaseR" ). In papticul ar,

the inventi on )ﬂlivscl oses conpoundsy of _thhe Fornul as

1-X111 as ["Nas Rhe RehaRmaceut | cé{ﬁ{r aceeghablfes
salts, hydr N % 1%hereof./ % &/
RIX R3 R4 ReRs (IF) JRe1l Re(T1) v s R3 Ri7RE2
14 : 1
Rs

X 4 o
Re
R A R
Rn\\ [ *Rg Rz_r;\\ -
RZ_[' k// a (Vh
R F v RTR g
3 R4y !_R5 N 5
R
X ~ 7
X ~/R7 \(/‘ Rit Rz Y
N ¥ X, R
@\Q Ré/ N N~ N2
Rs Rqg Y Rig R1g
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RORI2 R6 .* * N\yZR5 \yZ RIOOYRSOY R3S RRO R
RL Rs -R5 (I11) R2 (IV) /° R7 R13 R12 R15 R3 X ~~-4
R12 RI3 RI5 N-NY-RR* NTNRRRgRY 0 17 1s 5 RY 0
17 1s 14 14 RSRSRILRO *y RROR R-1NO R

(VP ROUIPS2R5 3 R4 TI-R5 7 X R R7 ~/ 4 RL1 RPZTNIS2004/014394
XNN. Rzo R6 s R10 Y-R18 R19 16 WD 2004/ 101752

PCT/ US2804/ 014394 RB R8 Rr1-\ RORRL RO RzRz HET

(X1

R11 R12
T

[00064] wherein the stereocenters marked with an asterisk (*) may be R- or S-; the

R10 Y

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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X R11 RI12 1 RI11 Rz X/ XZ R6 * R13 Rs
R8 R-\\ *RO RZ R (1X) RB3 RA R5 R~\ ~*
"~/ /I (X) RI13 R12 R3 R4 RS NXZYY6
R8 R\\ *. * RORz RBRER4 i R(XIlI) RRO
RAORSGH/10IR$Y) x R7 R1I1 3 R4 -R6 R6 B R RLO REEZT/URBOR1Y¥394
*. * RO R2-11 R3 R4! (X111) TI-R5 R 7 Rl1 R12 * X Z
[5@)65] Ri, Ry, Ry, Ry, Rs, Rg and R are each independently selected from the

Y

Y R10
R2 X R7
YY X

> <

R1
Y
5

group consisting of

H; optionally substituted Cl—Czo linear or branched alkyl including chloroalky! or
fluoroalkyl; optionally substituted C,-Cyp linear or branched alkenyl; optionally substituted
C¢-Cop aryl, linear or branched alkylaryl, linear or branched alkenylaryl; COOR where R is
H, optionally substituted C-Cao alkyl, optionally substituted C,-Cap alkenyl or optionally
substituted C¢-C1 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;-Cap alkenyl or optionally substituted C¢-C)o aryl or where NR'R" represents
a cyclic moiety such as morpholine, piperidine, piperazine and the like; optionally
substituted C;-Cg amidoalkyl; NH;; C,-Cy alkylamino, bis(alkylamino), cycloalkylamino
or cyclic amino; OH; optionally substituted C;-Cy alkoxy including trifluoromethoxy and
the like; optionally substituted C;-Czo alkanoyl; optionally substituted C;-Cy acyloxy;
halo; optionally substituted C;-Cao alkylcarboxylamino; cyano; nitro; SO;NR™R™ where
R" and R™ are independently H, C-Cyo alkyl or aryl; SO,R"™ where R™ is H, C;-Cyp alkyl
or aryl; SO;R" where R"™ is H, C-Cyp alkyl or aryl; and C4-Cg heterocycles such as
tetrazolyl, imidazolyl, pyrrolyl, pyridyl, indolyl and the like; or when individual aromatic
rings possess adjacent substituents, these substituents may be joined to form a ring such as
a methylenedioxy or ethylenedioxy group, and the like, including lactones and lactams;
[00066] R; and Ry are each independently selected from the group consisting of

H; optionally substituted C,-Czo linear or branched alkyl; optionally substituted C;-Cao
linear or branched alkenyl; optionally substituted Ce-Cyo aryl or heteroaryl; COOR where
R is H, optionally substituted C;-Cy alkyl, optionally substituted C,-Co alkenyl or
optionally substituted C¢-Cyo 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;-Cazo
alkyl, optionally substituted C,-Cyo alkenyl, optionally substituted C3-Cp cycloalkyl or
cycloalkenyl or optionally substituted C4-Cio 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-Ca
alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino; OH; C,-Cyp alkoxy; C;-Czo
alkanoyl; C;-Cyp acyloxy; halo; C;-Cao alkylcarboxylamino; cyano; nitro; SO,NR"R™ -
where R" and R™ are independently H, C1-Cy alkyl or aryl; SO;R™ where R" is H, C;-
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R10 Y Y [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 doubl e

bond or a single bond, and when the bond is a double
bw@cot10¥TEy be in the E or Z configuration, archvsh@weiszes
the bond is a single bond the resulting stereocenters

w O Se.confi guration, and. 17 .
GORP R Bk 5B B 4F B s e Y et nensg vs
aR8 Ry Rgetherdndybegoieedadbrn nde b hetertyolicsiigeintieding lnmné bre

1950uUp consisting of H, optionally substituted Cl-C20
H&ar or branched al kyl including choroal kyl or

[ﬂOQﬁGl oal kB(io andRY i avnerkh indepehdtntlyutlecteCrofdAhe ol adnsigting of

Py GRRRTS pSPRg B eeH & nchee Al SfomalEgaed CC

laiekteny)faaﬂyﬂ ;alk@EﬁR)pnbME stbstisutedHCs-Optargdroa lhétyroaryl COOR where

R e St 9P oStib bR Cob sy

@mdnalmsumnmmmm aryl, ebdieh, ASINECR Wtliet Bhdriadub ey a&iepnable

t I
PR st AR A, MRS, SORRIR, COmGRP S FRRHERke: o/ ¢
CONRReNdent R'\andiR" aftihdepeddeitl s HbsptiohalledibGiued €, -ahdatyl,

te CZCZOa roptlonally
putth Bt Bk P oG RE e PlrhERU Y aherg NRR”
xeyxekdncs anspd:lﬁtm{msty Glichas nivopholiat, Ip]ﬁ:ndﬂiep]ﬁibd:rdzlﬁkeand the like; NH,;

A TR NIRRT Ty ks .

Cvcio&ﬂda*@yll a:mm acydoxyghydld;i(G-Cya@lcarGbkylgino Odyahd; )ﬁltro

o TR N A

Rpis H),I’(aldzyalsjdb)shzryll (HBR" Ghele20" REY, 1Ak alkhlaﬂr@ryl, and tetrazolyl;

wReé{ﬁxg ?(;,]alng |RCSBLU t%é%ﬁ{ﬁlay%e jOlv\% tr%égm%hﬂ%gete gclir}crxlxgg including
lantdmnwd I y H Cl C20 al kyl or aryl; SO2R'' where
or a

[Boogd)® ot R Rys R Rihog R %h”tdgpﬂ‘gtﬂé‘}y&8§8%§f°§‘&%mup

essistiggafazol yl, i m dazol yl, pyrrol yl, pyridyl, indolyl

nd .t i ndi Vi d ri.n

oo it ol celaprE Se et BB Bhintuy rufibue fayo
beeay o bnauihddcnllfenyhbpnmlamgsﬁncﬂnedfs-Cao anyl tnHeenealyl )BQPOR where

A LTI T AT

subktitoted @s-Crocanylt soetivgn, poasshom of sthemhamfiackhiticalhy a@agthbie/counter-
subst tuted Cl-C20. | inear .or branched al kyl ;.. o
optl u%hnagl PO, BEET e AREIRIE Tome %‘é’fnecﬁlpgé?el’rlfgh%%NRR ’
avhére Ry dnd Rﬁ'mel inderehdent v BE bpticuhylsubetitcea C3rGs) alQ?l optionally

ePEHR8 SHein o ¢ drbitny st e Reoen: eder R esgreens

@ pjdlio mivhdtyysushi bsmbfphbm fiper{difle, pipttazing @Ad tlﬁ]thO(t]a@l% hlARoyl;

O EfRpS oLt L L e P AR S DL o e

hriyk @iorpholinocarbonylmethyl; piperazinocabonylmethyl; and

piperadinocabonyimethyl; -
[00069] Ri2and Ry3 may be absent, or Rj2 and R,3 together may be an optionally
substituted heterocyclic ring, preferably morpholine, piperidine, piperazine, and N-methyl

piperidine.
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CONR R', where Wand R' are independently H, al koxy,
optionally substituted Cl1-C20 alkyl, optionally
substituted C2-C20 al kenyl, optionally substituted
C3-C10 cycl oal kyl or cycl oal kenyl or optionally
s‘ﬁ‘Bé,‘t“r"t"UF{ﬁ.d C6- ClO aryl or heteroaryl, prefePGHVS20@014394

- or 4- r|d or: where NR R' represents a cyclic
[ﬂQﬂ781 y s ugh Inse ‘?%’Fl BB the@oup ponsisting fe,

X?J[l@ﬁ%lﬂ?bﬂ%ﬁh@d@@zb mxeGﬁJrQJrﬁ)ch&l Qﬁfl &Zdldﬂlﬂ}g chloroalkyl and
erazine and the |ike; NH2

1@( oa@onaﬂy gybatinied gm%}ne%var%bmwlnapww?teutw

Gryl bt hetdrdar{i2@0BRKMEYe R sl %Qonﬁllylsammked &leS2Ryl,
acyll oXy; hal o;” €I-C20 al kyl car boxggtam no; cyano;

opitipnadly sQ@zmﬂ Ga+Cao almayﬂ ar qaztron%wu uted G- dophSAdiam: | y

‘5]@5%‘6‘9% Qe 7%&61111 WMRELR sEch asic@ichim, &k
101 PCTT USZ}OO4/ 014394 C20 al kyl or ary
BOBEItmythasprashariine 4nd the like1CONB Ry} wpqre Brang Ry |are @ﬁqpendently H,

{)pglgp%ﬁ'%luggtl Cﬁlgg ﬁzlo glkﬁg optﬂ)ggll}l:ﬁlbgtﬁgt%& h? 'Czo%&énpleorjo (Qﬁﬁy

terOCC|cr|ng i ncl udi n | act one
obstitiitad Carfiyo qﬂ@ow?e TP apyelicrReiRyis arpRteling

é.g%ﬁﬂe EIF &U&aﬁ@%!i%tﬂa%#‘)f H, optionally

stit | hear or branchéd al kyl ;
9071dnal | Ris Bbestlmi%nt ard exgh ingippendentieslectsd figmethe frewp consisting
ﬁilkenyl optionally substituted C6-C 10 aryl or
eteroaryl; COOR where R is H, optionally substituted
Hioroally sawntute@@n -Endingay oxbgaehied a&ébun@zd@@nl@mkl&ﬂwd or

ﬂ@&bﬁg@' J,;)F() onddRStibdibtk 58 o GihOar BF WihanchS@ SN JpALASS gw;rhmted

arrmaceut 1 ca accep tabl e counter-ion such

é?srCmoeﬂrrilOu hetenearyh @Q%whqﬁﬁccﬁﬁumtmpl@h@bmm%@r@ml%e
t
%Jt?l?l(a)l aﬁm&é%sfl %ut e ﬁor agonal ﬂb@nﬁl{gg I on g&&ldﬂ‘

potbsstym %FtcéléFf charmaerutigaly HSHCPTGPleGBWt‘%ma‘P Wh %ﬁéﬁlwm@aes‘m

i ¥ e @hmiiE %@m&\l&ﬁcom@ﬁf QRERUI af RYS&E hrﬁeﬁ@hﬂ@ﬂtw H,
such as nor phol i ne, piperidine, perazi ne_and

loptiamall \pybstituied Cesp Ay EeRaly sutrffgm Geyt2aAfkeRy) or optionally

' %ﬁ(&hﬁ@d@lampoﬁﬁhm RE re%f@s&ﬂs a gdhc %w%cﬂ bk@¥pholine,
C20 al kanoyl ; C1 : (\ﬁl oxy; hal o;

amyd@armz%zmml%@e like: G nﬁ@q%yla@mm@wl%@} e R"

%ggoﬁ(ylaxﬁl'hg of &ﬁﬁpﬁﬁﬁk@%m/c,tbz Qﬂk‘ogi(t ek )ﬂkarfb?rl ) )C'zo acyloxy,

wher e

rle; €1-Rro alkygcarhoxﬂim@gcﬁyawwtm@ PO R™ meﬁ%t%%i ¥E;
W&@@d@n@@ @’E% o RicH dr Q8RS R Férdde” is @, 052, § Ak 1 OF AoyR SO;R™

hetero(ﬁle icori n? i ncl udi ng | actone or | actam
[MIeeaR] isikh £1-Gradkyl Ry gyl padteado0 are each
Aﬁﬁﬁ@f nde nk'lé’ ind&leRdchfl sdidcRE A tHE lRINB co&%ﬂﬁ%&fi in 9 Of

i onal |y substituted Cl-C20 [i near or branch
£ RiuS So@t PO ar NR"'s whereil || may bel aaptionally syhstigyied ot Czo alkyl,

wpﬁﬁmg@u@h&% &%%Qkéxﬁrﬂ %btha/naﬁy bststidutda - C%ac‘}il&@&rﬁéily

roaryl wheére is optionally substituted

GUbsiROeHE ko 203yl 294 apmgna%w@smwﬂ &a-Capalpycabawhy|  or
"[ﬁédﬁf‘a' | Yyis 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 C;-Cyg linear or branched alkenyl;
optionally substituted Cg-C)g aryl or heteroaryl; optionally substituted C¢-Cy aroyl or
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substituted C6-Cl0 aryl, sodium potassium or other
phar maceutical |l y acceptabl e counter- ion such as
cal cium nmagnesi um anmmoni um tronetham ne and the
like; CONR R, where R and R' are independently H,
opPi28HAPI™2 substituted Cl-C20 al kyl, opti onaPCyus2004014394
substituted C2-C20 al kenyl or optionally substituted
}@&-r@itﬁyl,arpybnadiy sutseued IR (3 alkepyk seh$@,R" avieycR " ¢s Wl eCy
aﬁk‘i g% nmor phol i ne, pi peridine, piperazine and the

1- C20 al kanoyl; C1-C20 al kyl am do; C6-C20
@r oyI or het eroaroyl; SO02R'' where R"' | s H Ci1-C20

oy R BN RN TR AR p———

JoadieE]ofR12 and R13 may be absent, or R12 and R13

oSS TR e S PAEP BT A oo,

Phpeian antthe Akl oplicnell hyubstitiiep €5-0gh livear ot Sratd¥hed alkenyl;

2004/ 1017 1520047 01439 0 s selected
TP DS B €OR VLD OO0t MO  cBlipRty lrgted
ClLeGal, Iop’@éiﬁllﬁ)ﬁubbtitﬁtﬁﬁ tt@—ctz@eilkéﬁlyl drrapimﬂuy]glbeﬂmuwaco:aldthryl

Sm Rt St PRV SRt O Bhiptelly ST R0y

ﬂfdySOzw’ wheteeR"0id IHy C;-CedAlB 1 whatyE afi WISerdeh Ro pid Kmtﬁgétyer may be

sub ut e L k tionall ubst.itu
AR ar P e FE e, W%Péwec%m%mapwme
smﬂhulike pot assi um or ot her pharmaceutically
acceptabl e counter-ion such as cal cium nagnhesium
moni um tronethanine and the like; CONR R', where

RR0w)R'  arZis CRgRPe wHaB R, )R Hnd Roft evhahdeperslemitbyt deledie@ Grom the
Cl- C20 al kyl, optionally substituted C2-C20 al kenyl or
%‘ﬁt"?ﬁ?ﬂﬂ*@of ubstituted C6-Cl10 aryl or where NR R'

e pptﬁme]m;t gnbsntmyd:ti -Cyoliinkatoy b ctled akkyninelpding cHieroalkyl or

Plafieald ) e BPPR S s ARt Rien B B ey
optikeatiyn siésttthtyd Selaciddr hetapadyh €Qpyfowhere RnsHsb;btiugxallpf

H; i,0 I bst i tut h .
S350 SR bl b Bl S
ahd émln&ddhyn, potassiunt ot cdiokr GRarfridCeultically acceptable rcamuétexdn such as

al kumyl a% t| o%l A subst 'LﬁUt ed d%elqce {\Iﬁrz(ll Sz(ola{kg{amdno

eroar 'S o t T onal
Gﬂs(&@mmhé@ybycloabqytanmnairlcyclﬁimm tOH @ﬂtx@ﬂ}lﬁlﬁﬁas’a\‘u&dt@imzo

ALl iR IR e e b Py aibaf P K icn abanoys

optidrtally substituted Gl-Ca(sacyhkjr,l otptmnahlagutemuttmcs Camimmli qrrh)eteroaroyl
th i

R RS ke aRghy St s 6 Pk LT fings where

a{'kz;nld R"ogpt irrda;azlnﬂwlsmbﬂﬁazuztmyi oealvszmzm'l' whery IR'"QIS H ICI-CZO alkyl

PR BEBR DR R RE TG o al B g hd Reogetne

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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pi peridine, piperazine and the Iike; NH2; Cl-C20

al kyl am no, bis(al kylam no), cycloal kyl am no or

cyclic am no; OH Cl-C20 al koxy; Cl1-C20 al kanoyl ;

Cl1- C20 acyl oxy; halo; C 1-C20 al kyl car boxyl am no;
cyn94/mi®sr o; SO2NR''R'" where R'' and R'" arpe;T/U52004/014394
i ndependently H, Cl- C20 al kyl or aryl; SO02R'" where

fb007 7S H, @ldﬁ%th@}ekR/'ls Mec@ﬂkﬁ'omtﬁg%\l YAR{sBndof iS H,
0 alk and tetrazolyl; [00072

|HmSﬁwéﬁlaéﬁgqt‘;?‘?édeﬁ:Eé@é’d‘e?r"bhﬁ*‘?ﬂ’éd Qllkb]t}bdl%‘?jﬁ% F@monlgyld:r 0;

Nuor&ﬂkﬁa@ tho§Rs; o?ﬁorhﬁy ‘substitVRaIcs- CF{) lmeaf@%rﬁﬁhdl Qﬁenyl
optional |y -substituted Cl-C20 al k opt i onal
-@_{@@oyl or

ohasely bEiiesCebp syl r@éhi}?roarasbpn)tt?ﬁaﬁlx §Pb§%§ﬂ Ce

GielorOyReptonal BRLbaRaEA ¥, -CHWuR&hbUne SO (RBea0Vik BX¥,-C
ang op¥|§¥§FI§R§ubstltu{e§ Cl- 820 aI&%%yca%ﬁgﬁfFﬁ CiCa

PW@U¥3PUY i s independently O, S or NH, [00074] Z is
eRa where R is selected fromthe group consisting of
H. optional |y substituted Cl1-C20 |inear or branched
A9008] | ncIQuiNRyRe Wb B ke Raswe infensodeody rgfrctedon R group
c&ﬁgnnggilonally substituted C2-C20 l|inear or branched
optional |y substituted C6-Cl0 aryl or
ﬁbpetp@aubysubst@wd En&bd lipear g Sranehgd abkyldeclaiog ghlooalkglor20

\PQO%Q%/ ailx&) théFike;ph A&ﬁg@%&%&h@ﬁ% Jile%]F & tgﬁﬁcf%é@h;gyl

optional | substltu Cl-C20 a
wnmr@lwbstitsteci—ﬁs@lo ard®r heteregnyl; @pn@al}y subgtitutef 3@ dyclpalkyl or

c§clm1 @6@2? wﬁpre% ¢ &honsﬁ‘lry%uﬁsﬂm%} E.i[lé_('l %ﬂcﬁlﬁltl)e d

fromthe gr consi st'i ng

§ulkf§mtqdl§tzé“do enghor qptigesily Stlhstlmt@dr%rreoj aral loytlorlaﬁa sehgtitytgd Ce-
g&gﬁlokﬂéterg&oylg:zﬂ%gﬁj Jﬁlﬂétmﬁ&ﬂc 1t-62% ai 1 &gtsld)ﬁa lethe R™is

st1tuted ['i near or branched alkenyl

ébﬂx&q«aalw oxgk and wherein B awh B. tqgspher mngn@n@apwnn a3-6
GRAGLrARRE Such hs hAri@RL,| dlme Spsﬂaﬁalhé Lﬂﬁﬁ:gazgle aQ&%efﬂkL‘y'

optionally substituted kenyl or optionally
Sbstituted C6-C10 aryl; optlonally substi t ut ed

ar e {
@g ar ay EISOS)}{E, beks &owz%bvhere Ry Esé%@l%kt'led’ﬁ%hht%ﬁé %&,hﬁ &fdsisting of

aﬁl ieptiongfly spbytituted e oo 8 bragched alkwbinelyging ﬁb\orcmivl ‘He

| r a1 A thORIR, ap&nﬁuf@mttﬁﬁ@&i Ct- CE},gméé&Q:? b%c%laiueﬁﬁn@puonauy
nnrphollng¢ aﬁﬁfrldlne L erazi ne
LS

dG- (PREPFakp SRlstinged %zaﬂ&owmép@yle%cﬁzo alkoxy;
i di‘)ﬂ@ri%ﬁ? aRtituded t%kﬁ&&r?ﬁorfh@.@mahm @nd SpEIHRILE UbRitdlel '@Q—CQJ aroyl or

; optionally substituted Cl1-C20linear or branch
detejarashel udi ng chor oal kyl or

[00080] Group A is optionally substituted C;-Cy linear or branched alkenyl;
optionally substituted Cg-Cy aryl linear or branched alkylaryl, linear or branched
alkenylaryl; optionally substituted heteroaryls like pyridine, indole, morpholine,
pipenidine, piperazine, tetrazoly and the like; COR where R is optionally
substituted C;-Cyg linear or branched alkyl; optionally substituted C,-Cyp linear or
branched alkenyl; optionally substituted Ce-Coo 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 C;-Co alkyl.
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fluoroal kyl and the like; optionally substituted

C2-C20 linear or branched al kenyl; optionally
substituted C6-Cl0 aryl or heteroaryl; COXK where Ris
H, optionally substituted Cl-C20 al kyl, optionally

v gwytoutsed C2- C20 al kenyl or, optional |y subetmszboed4394
C6 C10 aryl, sodium potassiumor other
POG2IBC e UG B HeY rep eI ARt GO SE whieh iSHERy AR dolyl,

cal ci um  nmagnesi um anmoni um™ tronet ham ne and t%_e'
tetrazalyl, Npigpzobl - raprpbenyke pingriling, pippragiasl hyardeiyd oy the like.

B3Pl KYPRR A Mo dodipbirfis BfE BresDielinvaRid d
l(sﬁubs itute ClEPyCZ(ﬁ3 é?kox;s/ %C?ﬁél rﬁéﬂ tri ﬁ%a%%%kr/?éﬁnheoxy
nfcprmples 1 erdd]]. dmafererdetiompoundp seprasentedibyGior@Rias dlok WHby | ;

] I [ = ; [ pnal

BOLARRE R R Ry HE Sl borie RpPEX AN ¢ BRMG IR A, o,
solitl fiog is o goutde bdridyor g singleiboud, det e®ampi2Owhere the bond

3 . . I.l rn [ ] RI n
R0 Bl S et M gy iincrgpd ©
R andiRs attich@] is@A0ulde-kyid. Forthamyte, pefire8CoRpoOundhinciadR '
j - - ' ,ei.n Rd . and
it R ot B s e LN S G £ 800 g
Bdergndestinepresedit adydraganiomd, ion ey alpoxe optitinaly subgtitpied &1 ne

n | ke resul ting st ocent efr. y have
RSl AR CEM PRSI TR, 13
esioatkgh ppswally $upstitatgé cycioalkeiyl, eptionelly dobstalgedGt-Cioa?l WO

/ PCT/ S 3 00877} is.ORa where
oA G i e RO o RRE e Bl
* oyotetyo rford dxgmplelydiere; Rt &t Relindependenthy eepresent b hsidro penchtarh Ky |

Lnel udi r~ £ 1 uor0al.kvl,.and .t he. Li ke;
b R0 Bl o MBI SO AR el i Ear
at dpginydlly sulsptuteg(Z €y haterbayli tPutferdbIg6R Gid Ritipdependently

. : it. - ravyl
PpreEer hydoediRichE) MHUP B bih) (oG CLPY al, for
sxpcnpBONVRere egghenf &’ R1d RY reprgsenCa htirogencdtdny| Proferably fat least

) . |
ol Rl R depre iR nMARE e, BP G2 el HUTHRAGEER Y
Sydsegantatorme dX GPra0s dmexygerir nifregat Ao, &irleydmplech odygeg

GIAONA A fE¥eseifs anfok Yk Qftnk Y2 xﬁ!‘ﬁm' LRy I y
sub‘st | tut %gs CZS-aP:ZOy%Elnear ofe%%g%nc e&éﬁ)ﬁg%%él ’%ue
&pendbRecindoperdgntly teprgsantia TBiraeed atony|or gn optisnaliosubstityted
- I,k o b Pﬁédiahl%&,% ri$mnChibsGed ALY lindf d
gﬁclz%al Ken Fa&‘; 60074 wger e gl ijss op{tlazor_lzglhl y Su r%ntclh‘% ut ed
oREephaenally subsprutediatC iy aryls gpsanally subdtitard Geeroatykeny |
Qridhatiy Qg BURSEdyEILEA BptehdnPbutsinRRic, @02l 1 Y
sh%stg?}i ut eJLOG- ygoo Yar oy 0orptigaleﬂt e?oarséyfé; 3pt't onal | 'y
sydbeatienylt Rrefetabls2 By anddirindependgnidly SORRNT a hydsogenRtdm, jos
bh &i'q n Blidt¥tkd B-CAear P BARYE R i .
t oget g?}psr?ay&%e Jebi ﬁoeg"e?rc? orma agé-y E OB&&HQ sfituted Co
Cy aryl, optionally substituted heteroaryl, or optionally substituted C3-C)q
cycloalkyl. More preferably, R;, and R. independently represent a hydrogen atom,
or an optionally substituted C,;-Cs linear or branched alkyl, for example where at
least one of Ry, or R represents a hydrogen atom or Z represents the radical NHS,.
[00084] Additionally preferred compounds of Formulas I and VIII include
those where R;, Ry, R3, R4, Rs, Rg, R7 Rig, Ry1, and R;; independently represent a

hydrogen atom or an optionally substituted C,-Cyp linear or branched alkyl, for
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menbered ring such as aziridine, norpholine,

pi peridi ne, piperazine and the like; or [00079] Qis
SRg, SORB or SO2Rg where Rg is selected fromthe group
consisting of H, optionally substituted Cl-C20li near
owopp@netred al kyl including chloroal kyl or frlconeaokyilizos
and the like; optionally substituted C2-C20 |inear or
dsnamlplthéa @qllkemwr brapgited alival, by optewmblét subsitteed Cl-Cgaatkoagy | ;

%P ?P?é inyo'g? Hna%l wﬁb%ht%fztgs n ICf?at%\ 3&! Cg?%%i%rl}g l%lxs(‘g Pn%zéf%,o

REREY Ib;aRy R, aaﬁl ﬁ7 oﬂepeoc&ﬁatlv yepsmsbsttamtopumumm@dmteamfm or
t er %né%e [w%008 &ne olrSR H&epgl{h?nddyreﬁr%?es I tuted

Frebr an a ken
spihﬁﬂi}t smbﬁniutéme 320alkoxy! More pm&rahby atbeamadoexﬂ Ra,l ReyRaRy] |

e ran I t
b S B AR B YRy BRASRF S o, o
Where R, afl Be indebendentlp repeesadi aneptidratly subsliyited 1td-Gshe
i ke; wher e [ ti,ona substituted .
kOB 1 e OB PR Ry BB 14 b prefifPec
6 tHedfbnlatit gago.a oncxgro ﬂaefaﬁml pukdnfithe Kmhiuamaddd?zvml |'
.supsti tut - r |ne ed a ar ,
e P B St o VB b s ginePb ARt R eieY |t e
b@hﬁﬁlﬂﬁd(}ﬂ%rxﬁl@ﬂk &P itciuding éhose b&d?hmonﬁmftﬁﬂﬁain}ab&s and
eridin i perazin etrazo t i
Eﬁgﬁgﬁs & 150D B Fe e A S s Pt oSS 7y
eanipl pytidydear or branched Cl1- C20 al kyl. 22 WO .
L1017 PCT/ US2004/ 014394 00082]. &
f@@ﬁ@sem PR E BT ORGP CERe P 40f VI
hr_rmmbwd(s >-1zlbiateﬂ@zyqjhyxky_1)wmdmzﬂiyyiz {4W$Wyhr.e|1dol;propyl)-
ridi i peraz n [
Bbbmsrererut-aPuBry R Y 2R e o R sesy
ipna;?zn}t ]5m;dsarn&thoap%mﬁﬁnNeddbyetﬁmdgylh?me K310rN, NI-Dlmethyl I’JI-
Pr red. conpoun as
R A Gy R SSE B s Mo B R )
ra@@ QQS&{MBdaJﬂbymayléﬁgll)qﬂeﬂldxm}pbényS} -8, N-ialethgt]l-B-ppeédin S -d-
dougame ?d or a single bond, for exanple, where the
KR (3 bsented by a dashed line plus a solid |ine

ljeaoséEn t hEhesacdmpoandsiatdustfud fgreaiing dRden aind?ﬁhatdﬁsaaﬂae d
i,s.a, dou [ nore ferre

I%Fcht& énsuiur]] Bess%sp%ee§ué:£;hc:e rona.r¥ artep ! gls?asch%z% en (gaﬂrbgsscular
rﬂ&a@smﬁt&o@ﬁﬁaﬂig omﬂﬂelmeng’lmﬂammdoxﬂjr inflantteperydiebdey
represent a.h en at X tjionall
R o S s o iy T e, R g
@35 fﬁ?@xm;ke nydokmesmr imnluab]e;cnzyabstsuthﬂsélﬂif@ﬁplﬁlu 1,IL-6,

IR atBuRP Roath BTN B e Rinbiigs e o

Susbﬁt for trtamg 66p1€\1ﬁ®1hﬂg etheralisghses medmttﬂrbe ciBkik¥s, PDE4,
SH}EE Mnase Cx’NOS and/or COX-2, such as cancer.

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

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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noi ety; for exanple where, R and R' independently
~represent a hydrogen atom or an al koxy, optionally
substituted Cl1-C20 al kyl, optionally
substituted. C6-Cl0 aryl or optionally substituted
cgoomoonex eroaryl . Preferably, R and R PCT/US2004/014394
I ndependent | represent_ a_hydrogen atom or_an _
Eo X80 “G%‘t@l@ﬁalpﬁkym%b%ﬂ- auf/erch- sipregpomers ke infegion
AR Res AORE EBAGES fsull st@RGisbRnert SRLESRMe Aatiyiimogen
atom Preferably, at |east one of R8 or R9 represents
sephspttd Glgrenisamens Thedndivduakplesecispmmersanaxde obigined briths uge
BY A BHEMy AL reSIVi B RE RIS rrfivedX ¥ A8k e @ Enddlibin@OSL, be
atom for exanple, an oxygen atomand Y represents an
oitgigehbiasterpespetificesynsenessna\NRbpticalfyqrureeskaripg materifleaxt e
Lhdependently represent a hydrogen atom or
EEO\%S% 0 a%tfbsl' substituted C1-C20 linear or branched

4000881 optGeaparally.\R-oubsteferyitaette Cmfigr@idn of dhe stereoisomers.

_ : ; ) aryl
J5PREREhauBh EENCne: AR AIR oL RS bl B TRp €Y
arsd b the PEAIE G Qtamsih e abiapburdr Sopitarkyrid dryZ-
it - VGl L I

R e R SR
it de@rmminkyorsisibastd onuthe gri@ity € Ghel atone em eash cigbemefredbuble

| kyl ' ! - ' [
Toit v it B colpBUAS ot b bl velrfih B ot O 101 1Y
@3> ‘€l @onfrgpcation] kyl . More preferably, Rb and Rc '

' d
SOREE e Ty A SRR Ao o Y P BAEIANE B e Bhcclfha ||
fcompeyndsyicerdiizde Eomtula k east one of Rb or & represents
oK, A PR B2 R ML ol 1 o
ahenoyy]-phepyit tagiybic adidymethylgstaré)R1, R2, R3, R4, R5, R6,
0, -(3,5-Diitle h ---l-o--i L
oo then atom m% e o
| Rbeecy]-phrenil agryhe acidf@y| | for 23 WD 2004/ 101752
20044 014394 A &dd n6Red -
o st anarp SIRIRLD: T (e Ble Ry Rlantha s
erepibrrhengxybphinyhizacryfic agd sngthyd ester B1- C4 al koxy.
Z[gg(‘%ﬁiabl y2-{§-t[4-kf-ﬁ§r[zo?lgﬁycg£b lmiﬁ%-oﬁ%roﬁﬁ)};p@ioxﬁﬁ’

i ndependent|y represent an optiona

sehisayl}-Bu8 Sdlimmathaxypheny Reesylic fagid meshyhpites (Dwher e at | east
Rl eI R2y:i [ Feprasen ionally

B e T R R e R e e O i

ophepoxy]-RenyRaproianic a@g(10R6 and R7 i ndependent |y

r ent ar - rﬁv‘i‘)b‘i- L rAated G - . for

e@gﬁ%ﬁe, V\gg%’gﬁ%}ﬁgﬁ%}l% indéﬁlﬁﬁﬁ%&"ﬁy“ﬁ“g?’l gge t) an

ophenexyhhenybeasadiceeid €H)C1- C4  al koxy, such as net hoxy.

P bl ya RE 059580131 4.0 5
M0 b S o D S )
cehepovhgbenyt}-achdicRoid ethybestdr @)d VI 11 incl ude where
;ﬁ?gﬁ oup! glf{?/ 5 BimEbx JrHRE AR FN- G- 998 14-(328%-3-

ativ
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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conpounds of Formula VIIIl including those conbinations
of the variables and preferences set forth above

where the Het group represents pyridyl or indolyl, for
exanpl e, pyridyl. [00085] Representative preferred
cwepounessof the Formulas | and VI i ncl udecT/us2004/014394
3-(3, 5- D net hoxyphenyl ) - N, N-di net hyl - 2-{4-[ 4- ( 3- oxo0- 3-

[Mfo?b]do prﬁl@ﬂ)ﬁomﬁé‘ﬁ@Q%Yérre@h,@rﬁly(iuhdﬁé&:é’rhﬂi@t@?o&ﬂt@ﬂ
2-{4-[4-(2- banoyl et hyl ) - phenoxy] -
ﬁﬂéwﬁr}oxmgylsp@pmﬂﬂre;@y nyl ) - N, N-di met hyl acryl am de
[?@}P(H N?Qh tl\rl]éﬁmo phenoxy)- phenyl]—acryloyl}-urea (16)

3-'9%0-3- ur ei opropy ) - phenoxy] - hen)é R‘yrl di
(Ao oijl - achle fa]mwjgg e.rg;g)}e ferreg sgmpounds accordmc to oxmula

%%i géfl’\c%d’ga ; 1%55‘%11)9?18@?}031;3\@ AR phe 1Na§wfeeetc1d

pyr i yl= acryl amdé (77). [0008 ese
rcclhu)@smd!;ﬂare useful for treating diabetes and ot her.

[ﬂb(ﬁ%@ées 2- Ig!;g I:é? 1h£b?ﬁ‘éxad§né‘t}%§)' &%@egg  ph&i BB 88s- |

coronary a |sease and per’iphe vascul ar
djms@mhenahfﬁca'ﬂlsemﬂbw)t reating or inhibiting

liOﬁ'(il:()@]mt 4['l?enf géw%?fa}e%gm rcﬁm Ltﬁ%@iﬁ:%rdn?éjt%r}"oﬂﬁulalv

anmmat or y it agen vascul ar
HiAsepisk - (4whitadxypheoxythseayl]-ussa (24)©r exanpl e, cytoki nes

uc | L-6,
I e iy A G N S R
momsu nds The Bllaiveg araget mtefmﬂ compeunids fpr gheirmnayellammery
1 7‘& di seases nedi ated by cytoki nes, PDE4, PDES,

%Xﬂ G MAP ki nase, NOS and/or COX-2, such as cancer.

[(0oDBY] AS- (B,ﬁdﬁlmtbedymb@@e?v Mh@e@&sh%ré‘&nﬁﬁ@ fo- i'H@ldOPIOP}’l)-
n designated in Forrmulas | -
?gllelnﬁ )&np??wnyg %g%iﬁrﬁg ?ﬁﬁe plus a solid line, that may
Q0OHS] a Aot Sardmoyletayivheyionyrhsay! \AHEA- @J@eﬁowphenyl)-
it my have either the E or Z
.c(’)ngmll ﬂacg@%ldogﬁ?he 0

tion t her hand, when such a bond.is

:woosasmm e 3H4rid:[2t(hE-Dimstipriphenydr bdigsdeireargonypyiphemexy}-
%@(ﬁgrﬁw%&mﬁ%@f @ ations. Likew se, conpounds

I'nventlon with ot’her stereocenters, designated

i[4002091V\O 24K 2017 Dimetpmypis 24 rdmethigarbammeylyipgkpbenyl}-3-

hvdshidn Bgasteri sk, may be R and/or S
htyerch,’lofasonnsreit )1a’he i nvention contenplates racemnc

. 900 lMles Gr(subimgheypngloRef-Sydexxpbeny al.-N-Aignethylacrylamide
' Egél vi dual , separated stereoi soners. The i nd| VI dual
t'éfr eoi soners rrag/Kbe obt ai ned big 1t he use

dpRoiEH| | y [Bdt{dd %é@imf—-th@waw -(mincadingt! r%owl)ﬁmyll
IR Rk SRR O 0 b o st arting matori al of
Hﬂfumz]confz Ghriaf3-Hectylponodsixormepd)-agngxy) Fm%e@fl} -&(4-
?orpﬁentyﬁ N Rl 041-3ded86)0f the stereoi soners.

[000113] 2-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenoxy}- -
benzyl)-malonic acid (58); '

[000114] 2-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-dimethylcarbamoylvinyl]-phenoxy}-
benzyl)-malonamide (59);

[000115] 3-(3,5- DlmethoxyphenyI)-N N-dimethyl-2-[4-(pyridin-2-yloxy)-phenyl]-
acrylamide (66);
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The determ nati on of whether the configuration is R-
(rectus) or S- (sinister) is based on the priority of
the atoms in a conpound. Simlarly, E- or Z-
configuration is used when describing conmpounds with
JHUHPEIBBAds and wherein the determ nation RCI/Raeei4394
on the priority of the atomon each carbon of a double

[dmongh] | n N-he.[P(%5-Pinieitbxg e dtimethyichrbarps e sayi]-phenyl } -
mvenh&; t he double bond is in the "E"
P

ion. [00089] The foll ow ng conpounds are

[mmmsentzaM- 1Tbindethglcpbaheyl 2 plyridin BRDURAS-pheroRy | chengy! } -
to For rrulﬁe 00090]
mpl t hox

yphenyl ) -2-{4-[ 4- (3- oxo- 3- ur ei dopropyl)
[ooomt%nOXﬂ 1ANeNYBnz& ¢ B )idxe]-861-d-dimtthyltarbh@A-vinl)-phenoxy)-

Pgef{b@ B oPPRE af8 RIBHSIRYIOPL 2- { 4- [ 4- (3- ox0- 3- ur ei dopr opyl )

[DOOﬂmnoxyj B&%Wﬂ]}lmf&ﬂfﬂﬁ&c @Pﬂ-(@ dafbaimo Q@@@%}lenoxy] phenyl}-
met hoxyphenyl) 4-[4- (3- et hoxycar bonyl an no
Nli @%ﬁhylm‘lﬁﬁfﬂuﬁﬁg Bnoxy] - phenyl }-acrylic acid methyl

|66‘d1§6] ( 8) 3 N-BORIBl1-2-{4-[4-(3-0x0- o-ureldopro yl)-phenoxy]-phenyl} -3-
%4 [ 4- (3-Benzo onycar bonyl am no Spoxo propyl) - pheno
in-3pHweplamide (73):5- di net hoxyphenyl ) - acryl i ¢ aci d

[Wlbiﬂl esﬁ @5-[4- @)-Carﬁgﬁ)@?%yl henox phenyl}-N N-dimethyl-3-pyridin-3-
Di net hoxyphenyl ) - 2- {)I - 0X0- 3- ur ei dopr opyl)
YJ aﬁﬁi@ﬁ’é@?ﬁ dhenyl } - propi oni c aC| d (10); [00095]

Bod132p2- Di TR fRAXWRB 8RO Brefedrell @b&ﬁd&&@fo?tﬂéfr%ﬁ’&ﬂieﬁ@eny
) - phenoxy] phenyl }-acrylic acid (11); [00096]

Bmogregiest Di met hoxyphenyl ) - 2- { 4- [ 4- ( 3- oxo- 3- ur ei dopr opyl )
IE)O(HEQ; oxXy b1 PBeiMktha:dphatyl) - ke fad3edthdilyc5dn§Tanmbide?3-oxo-propyl)-
@mvcacysplmnwﬁtqﬁ@skyﬁﬁéﬁywlw&?)net hyl - 2- { 4-[ 4- ( 3- oxo0- 3-
?bﬂzdgpf o pi k4RSI oRAMRMY -1 Ak ¥th ABdrBendyl 3hniyl]-phenoxy} -
‘E«“%YD 5{34‘25[“3“ E‘%d(&f@p’bﬁ@kﬂ%r ei do) - 3- oxopr opyl ] - phenoxy} -

@o %@34 Jo - dasiba b-?ﬂéﬂo)(y]a eMy1h 8- @SLdilmétMaaypha@l)
20 4/ 101752 _PCTI uszoo4/o 4394°" 1 00099] The

Nel-figrtntperdanids @dEr r ed conpounds according to Fornul a
tobmze!)S ( 4=(Bl3emienestpiRFRYR Y- N Binguityli D= (4L (83 fubBphiolin-4-yl-3-

’S’Pfoﬂy]@ﬂhﬁ?é’f‘ﬁbWBﬂéﬁﬁrX%mdﬁﬁé%l ]-acryloyl}-urea (16).
(0021 1] T’ﬁ@- - @vy ]Dﬂneﬁfoﬁylﬂfeﬁﬁl%f@@eﬁcﬁﬁ@ﬂdﬁd&nyl)-vmyl]-

accor di ng or mul

BhePﬂxi[}ZIPhE%‘ll)&Er@PB?Pﬂ} !é‘ie?j@rﬁet hyl ) - phenoxy] - phenyl } =3- (3, 5
[0d0 138y hox wpfreay(s )Aceg Tanlidoc3-8%bpopyl)-phenoxy]-phenyl}-3-(4-
fluorophenyl)-N,N-dimethylacrylamide (56); .

[000129] . 3-(3,5-Dimethoxyphenyl)-2-{4-{4-(3-oxo0-3-ureidopropyl)- phenoxyj-
phenyl}-N-pyridin-4-ylacrylamide (60);

[000130] N-(4-Chlorophenyl)-3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-0x0-3-
ureidopropyl)-phenoxy]-phenyl}-acrylamide (61); T :
[000131]} 3-(3,5—Dimethoxyphenyl)-N,N—dimethyl—Z-(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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met hyl ester (17); [000102]
2-{4-[4-(3-Acetyl t hi ourei donet hyl ) - phenoxy] - phenyl } - 3-
(3, 5- di met hoxyphenyl)-acrylic acid (18). [000103] The
foll owi ng are preferred conpounds according to Fornul a

| WO 200421082 y| - 3- [ 4- (4- met hoxyphenoxy) - benzyl peTmsmo4014394
(24); [000104] :

Acetyl - 3 [ 4- (3, 4- di met hoxyphenoxy) - benzyl] urea (25).

foll d
%(gl?)? eir H—gﬁ»{evg o%ﬁ%gprercmt Ea& %g%{;vee‘rg Qen etlco o p?a%es the
Providar-adnd et diahyploaipyirds lhbd‘dfding’l’e)tﬁbyﬂluﬁs I{—X{Iﬁ 4- ( 3- oxo- 3-
T@@égﬁpr ° %e comgcpu%E ox¥lrdﬁ)12%cr>] ﬁme}preasgr{t){nv%l;rtllo%erna(ylbse) c;ombined with a
: %h{zs%l{)glcaala a@aptbaaea&l&tolﬁ gﬁt}ﬁlClB I&ept?axlyé a p}linemydehu&% Eamposilion)
oX a am

é“ zﬁsylﬁon[%gﬁf%w'\% Wék@ﬁ[ﬁ%ﬁ%ﬂfﬂ@h{ffﬂ&éﬁ é’ﬁ 94%
T(béd;i};rsp Bmmqy}the AR ds iy ®Ricofinginideted vethlbyer B5dn&Y Co-

mzrgs slﬂaﬁ%?etbﬁmﬁlﬁmﬂn)of L IgrshBfRpPE S eRTBIFFAORS O

m& &ensﬁcuhyﬁéwmrmam&eoﬁ 890th 42010, JFLQL-X 1e the agents

Di h h -2-(4-h h h
aafie)s?fi%nsgetéedo%rﬂglsagg 1 & uent}/aﬂ; %ir(crg pgrrllod gf time. "Ihe ef etctxve

[dBsdgé of é’rcc{rxﬁmﬁﬁd 12t IBRbHGREA Y Iv&)lde,ly {fed ey de!Ecﬂ:ﬁ‘Uy those of
iogc?‘_lgxfr? Fyhm% jrl]nx a.tld mgnn%rl:?n)fa)(ricaﬁy etemzmgl ?\ﬁ)cl)rgor\]/erl tﬂeucro?n%ounds of
2hd predeflt ihvnf6iedan b3 ted Qiohe OX BRYoADHalioPWRR O nitiie Additiond]
[a(@gréif%?x? r?gpor}l e mdlca’\tliohl-agd {EethgiLe%%g;Lpaet%cde e:&t5 61:)0’1' example, in the
QCaﬁeAOf{d{’a'b{:tgs (n3ulfr &1?@%@ Mﬁmw coladi@bﬁﬂ‘ﬂr deﬁlﬁl@daﬁaxEHJ MeNilding
3{)I - ph noxy} -, benzy I onic acid (58); [000114]
2besityrand Pyge(@ldgmﬁ %‘Wéﬁ%ﬁ“}(s)lmﬂ’ bestiRgPL EPBANSPW
rk}bh&lstﬁlgeﬂﬁr)@d}m oMﬁis)ﬂlu) miféty) a shlmyubed such 804 2bhéxamide,

ARG PR P e e Rice. Mg g ) By v st otie?
H@ifhﬂ%@o@ﬂe‘l@% as h1€lihide] repaglinide and the like), a thiazolidinedione
;\gs\icg.ﬁ% HS? Ist}azongé'gs?é}%ég {l@%}a ?11-(5[15 -Ggl irt-/;? olx?sgrrng gxr:gfl)f lrét\é}-né{wated
Zmée‘iatc{r{rPf(NR)EgaﬂiﬂiahgbrﬁﬁIi)ﬁlﬁm&l(s&h Ay bézefititatd -Jdfibvatefenofibhute,

ngex brozo{]a.n)é tl}le like) or other PPAR-alpha agonist, 2 PPAR-delta agonist, a biguanide

(such as metformin), a statin (such as fluvastatin, lovastatin, pravastatin, simvastatin and
the like) or other hydroxymethylglutaryl (HMG) CoA reductase inhibitor, an alpha-
glucosidase inhibitor (such as acarbose, miglitol, voglibose and the like), a bile acid-
binding resin (such as cholestyramine, celestipol and the like), a high densify 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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mal onam de (71); [000118]

3-{4-[4-(2-Benzo[ 1, 3] di oxol -5-yl -I -di net hyl car banoyl -

i nyl)-phenoxy] - phenyl}-propionic acid ethyl ester

(69); [000119]

3WBEAHAP7523] di oxol - 5-yl - 2- {4-[ 4- ( 2- car banoy! ethyklonphess
.noxy] - phenyl }- N, N-di net hyl -acrylam de (72); [000120]
mI\TthI\yl_lplsledmstorﬁe zlmd ?:che lzl\eigfr otheri Lrnmuréosuppresswe agent (such ?13 methotjexate

nme - 0X0 ur e r phenoxy] - p

I¢flsmgmide gy 9*eqsa*raﬁn # ﬁa%arw %\ﬂ(e? &k %@%@fﬁﬂm
aﬁmﬁlém{:ﬁrc G&g@@ﬁ\m)/dsu&:tab}’d Aambegw &mahﬁﬂuxh - N, N- di et
: ImE)yrl in-3- acryl am de [000122 The

hryénorc qﬁ@ueneesuﬂfesaéna the BKe)cd m?ag inhEitoF fRupl as etanercept,
xﬁ‘ﬁ‘i&in‘fjib%ﬁ@{h'e qﬁke)P&tﬁ&%Hokﬁé mhﬁk@fdp@sgéﬂ as soluble cy'tokme receptor anti-

Di met hoxy )-2-{4-[4-(3-ethoxycarbonylam no
@mghoébyrrcbthe Blfférfdb@ﬂmlﬁh@rfw‘} asing peant (syeh e qyglosRPrn,

5Gb1EEus BhamycAPAb2MH 1ike) and tic agent (such as hydrocod hi
e B P ot o o et e

cyﬂ?nyhém@kyymiméh&yl) carbam ¢ acid methyl ester (29);

. O] Prefehia hidedbcs dhfd %@)&Ieﬁé
[bgﬂ? ]2 ?Tr?gt hoxé%heny ? di %%;PJ&W?&“%E m?é;if)dé
1[1.@@@3;@ or immunological dlsease for example rheumnatoid arthritis, osteoarthntls

%ﬂc%l%sé%/{aom?}lhﬂg m%@%/ds)md%c Mﬁt‘i@e Ed?%lla, %ct{tél rd:sﬁllrdtd)iry RERRO
propyl’) - phenoxy] - phenyl } -acryl ani de
s(ya;@pme,[c@g@;pgﬁb}struchve pulmonary disease, or multiple sclerosis. Additional

lgrgfe ?d dlé&&% 't}(a?’mgy R H@&J&%X Bitbrld &e&@dsﬁﬁdlhdjé Bfbetescar b
ony vi nyl']- phenoxy} - phenyl ) -propionyl | -urea (51);
hpedipidehia, includes coronary heart disease, cancer or proliferative disease.

Foz)éf‘s'ri 4- (%n&ﬁsla¥+ 1110 AvAXOR VLD od I RRANY, %m@eam feBited.

| uorophenyl ) - N, N-di met hyl acryl am de
{lisees 20mprising the step of adm1mstenng to a subject suffering m a diabetic or

: ;’aa&e% conddidved ﬁl&éﬂé&h@ﬂ%eh‘e&w{e %mfodmc)@a Qa&ﬁlfdimﬂ bemefmmykm

phenoxy] - pyrid 4-yl acryl am de
{xg@)gg_xga@ e mventlon prov1des a method of tréating intlammation or 1 ammatory

DséallesR h@éa@&hﬁémtacrﬁr&y%kﬁreglpmhmp @ammhmmaiﬂﬂds

0X0- 3- ureldopropyl) phenoxy qy -acrylam de (61);
F]@‘@q;fga_)f- by administering to a subject in need such treatment an effective amount

34 @on?po&cr%t:&}%g RSl N, el PRENRY bhdmbdeutidallcdmbkitias

h = 4-
g&rg@'tugg: B glarasamsglb) efEEtiNA ORI ORS Y- 1PPFE RYTPoEKs pecardingdo

@gx:ﬁ)t!las[IQg@ﬂI‘?tgéether with a harmaceutxcally or physmlo cally acceptable carrier,
5- Di met hoxypheny N, N- di net hyl - 4-{4-[ 3-(4- et
ﬁcgnuﬁq wé}peégqaﬁnqnts contemplated herem, are also prov1dc

Y110 B b PR i s
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 descnbed above. Likewise, a preferred method of the present invention
provides for mhlbxtmg the undesired action of cytokine, phosphodiesterase, MAP kinase
or cyclooxygenase comprising administering to a host at least one pharmaceutical
comﬁosition 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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[000133] However, it wll be appreciated that the
invention also contenplates the provision and use of
ot her conpounds according to Fornmulas I-XI11. [000134]
The conpounds according to the present invention may
bwogoribyied with a physiol ogi cal | y accept ablpeTaazoniieusos
or vehicle to provide a pharmaceutical conposition
hyneralyessnic rejas 1sqréféas%m@eﬂ% incrasedshalesero}, pesipidsmia
sﬁﬁ%tﬁgﬁerm ol fleNd@¥nli® m@y e dasi@ptbrs Bldnpenie. THe Rbhafuhds are
ounds may be coadm nistered with other agents. -
mhstrpqtnra@ﬁrpf sisanders iakad o FsubnieisRaeAadionn of at
%’g% ﬁ%f%&fhsméh?de mSaHQh&?fo Ebe@S, HyBeraltr €ohd¥ons such
nefircial e

cts of the conbination of bo h_agents.
Fpolyeystinpiasy syrdeonzeydhanez et plyl. Glin BerricrineliMstely 85:3526-30, 2000;
'l?zh%‘i” tl%'fl ?&&'é&n ol SRH YRR A3, by.5@Y.6% 2@0@6 g’p frtdry B8ease
e éAT ive° dosage of a compound in e conposition
malnamkxmsdletoyxswad vesdularsresteniosis;tapd| p@whmbwmdar digeps$i nary
%g# 1ona11 A tﬁe {mc@,%g g?[es&? 1n%E§&io§1'a?@échyusgﬁﬁ ﬁ)rr%erheegUnent of

eove e CO oun esent 1 nventl on
inﬁammembnallnd uramonologlcad dntnscsathatmludletﬂkpsg nedlmedl’wmnalmg

eg :t d’q%ﬁ EL{]I C e? &lg{ ?‘“g%‘g ﬂl’ﬁ[&ma&’ g“'gﬁm?n"gk}l&?ﬂg

sn‘ondblhab,emésple sqisgins Anftagmiagirp hewel almdasas&onm anfl contact and
%819h%h89§ or conplications, including obesity and
% I pidém a, such additional agent(s) nay be
P804] ed ﬂydmathent@mupneamoh@ thetdomgowesfds of the iventiagraran
aé] B UJSL &d% g@&h&un‘c Ihi?lelJ ﬁ%t%gﬁ@w{lﬁucﬁr é‘)&m le reduce the blood
exam de, or propam nepln
glucqu;r: Iivelen a ghtidnti sufﬂaepg froinbdb'amldeermn dispider ¢r| tf éhibdtror prevent

e T
&smpn@mitw onenmpogpg)tal thaqa@m endrprasthef digbgiey, thy campiund is
%ﬁg&%gﬁteperd(}h 't}reeagr%'ixgtr su?'ﬁ:[) 'ny Br&fhce %q)?o%h fuco?e level, free fatty

oni st rate (suc ezafi brate,
etidfiqvbl; tigtycefideriofsl anHQréhe likgderel ptiasient TQaw@rQW@rlallweﬁ)te ®p
g%lﬁﬁt[)m? %ﬁ% ?LcR\'E tHRGRK '0? rpﬂcf ot Easg@tlx&téd mab%ed iBvels of these
ani such as mst a statin (such as
fpbltama@tsaﬁ verietyofasjeats may bertzated vithithe Present/epsnennds tarrduce
tblib d gh}égs)e léUe QhheLs IMQB%W?BHXE ¢ ¥)lats (QWI agﬁtﬁna.ns The

tase.In IbltOf an al | ucosi dase i nhi bitor
(cgmpwndsmab be #dmiaisterddgp a@@ﬂect fippEem hyprighypemic disarder using

?kén@exﬁ&}tq gﬁs‘&ﬁh&? Eﬁ;}du@ &a&ﬁﬁg ﬁ%a@ﬁeﬁseﬁﬁrlé&&maﬁe

estli po ensi t pop roteln
(mmr)uswmmbngaragem prad mthalskeagmep@m @illm dAsalge is preferred.

ac ; nglak fv@l%kigo @lg §o§t B&u h cg&ml rd%ﬁ (L’l})on @8 pou@é Eyo&/ﬁ]@ﬁ e

erre |t|ona ts i ncl ude, for
emamphnd is @alulvmdu,wuu gmrallymg@szfmm ahate gl dfm@bOUf 5%y mg/kg Bpman

t I I .
Sl:fcﬁ%' W ghtpd’r(?¥p§ 9 ﬁénf%“gmy 8:’5)5/) Sggrggglg%ﬁ%agtbgfl tl@lr%ﬁ’@s(?enerally
Ohlméaftsepes afrmﬂrrommms @uchdqsygee kierabsorenfemplattd when thgepmpounds of
{henRdgiet bnale ASRILBkmITRY BF uRBLESLEM boQy, e
COﬂSIS . a nons ero annatory
dﬂ(lgﬂ]\lSAl 1D)e (cmpohn@spf thi$ involtiemaey be uﬁeldwmfmhlaﬁons using

|2}%ﬁ$p63%16 da?’x u%q%)élevemc S for erei‘teglll %?é%rg%gr)%?’ % ?ﬁgﬁ&pﬁhgs for

as Ce eCcoxXil
| exkomple, waterpaltoloh Pektin] ghn( Sabid) le&mspramyiases,mpesmm stearate, talc,

vegetable oils, polyalkylene glycol, and the like. The compounds can be formulated in

30



28 WD 2004/ 101752 PCT/ US2004/ 014394 net hyl predni sone
and the |ike) or other inmunosuppressive agent (such
as nethotrexate, |eflunon de, cycl ophospham de,
azathioprine and the like), a disease-nodifying
anod boolveimat i ¢ drug (DVARD) (such as inject abperg@oflsorssos
penicilliamne, hydroxychl oroquine, sulfasal azi ne and
sé iAol k@), as @ab'ENFca%Exﬂ&ad:hgﬂﬁlﬁats% okRdHeR ot 1L BNEA ERRL e.g.,
infliximab and the |k ot her cytoklne i nhi bitor
sqlgtinnp, syspeayPRpHngd cEYEIgRS ﬂbe FERREFIORS mayalse becdplivikehe
U@&B&Qggyoagpmbggzbﬂkﬁﬁm1other i mmune nodul ating agent
such as cyclosporin, tacrolinus, rapanycin and the
[400R4d] an dﬂ@ symihessy oTacrigeati Y2 eRIPONBAS G BD ohepresent
lmrﬁm il lustRAYGh Rehente! AAR]P) p@ﬂﬁertensn}ﬂbésmm{&g%é§,€ﬂtheses
Preferred di seases that nay be treated th
op additnple@mpetrtvs @ecording to g PTRISNT iaNeRiioD Ay aép given below.
i mmunol ogi cal di sease, for exanple, rheunatoid
arthritis, osteoarthritis, ankylosing spondylitis,
psoriasis, psoriatic 2$EHWEME K, ast hna, acut e
resplrator dlstress syndrone, chronic obstructive
puInDnary ase, or mJItlpI%‘EO M Addj ti ona
“b Fé&d d| ses th g may be t t by t h&'cHo
pr rred*metheds iT Bingi abet egme perFTETaeﬁia,
|ncbuges coropary heart di sease, canc BuO
proliferative disease. [000137] Anether aspect of the
invention is a method of treating diabetes and
relabed dI&ﬁﬁseS conpri sing thgestep ofCOOH
st ¢ gtoa subject sufferin
4 pondi tion theraBeutlca

amount Of % on‘poun@‘oéf(oﬁ%'hﬁﬁ? ,

Y|
8BS, - S
Addi tional Iq he i nventinam provi des a nethqd of
treating |nt|on or inflammatory BE
di seases #fredi at e®%y cyt oki nes, PDE4, 4PDE3 pZ4/ M2 NAP
ki nase, i NOS and/or COX-2 by adn1n|ster|ng to a

subject in need of such treatnent an effective anount

of a e pogior di ng to Forwveg ~co¢Hl | . Further,
phar mace conp05|t|ons contlaini ng a

t her apeut |09|e effectl\,(,eogmpéént 0 @ or nore

c T di ng t o—Ferfttas t oget her
with a pharna8 cally or phyS|oIog| acceptable
carrier, for tloe treatnents con NW
herein, are so provhded. [000138] A preferr thod

of the present i nvention, therefore, prOV|des for
inhibiting the activity of TNF- al pha, 1L-1, IL-6,
PDE4, PDE3, p44/42 MAP kinase, i NOS or COX-2
conpri si ng adm ni steer Qg oc@mMaost at | east one
preferred pharnaceutﬂgs conposition as descri bed
above. L'keWbﬁ?SOa pref e nmet hod of the present
i nvention pEeVides for innibiting the undesired

action of cytokine, phosp st erase, MAP ki nase or
cycl ooxygenase conprising a i steking,to a host at
| east one pharmaceuti cal anposit oﬂfas descri bed

above.
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[ 000139] The conpounds of the invention are useful for
the treatnent of diabetes, characterized by the
presence of elevated bl ood glucose levels, that is,
hypergl ycem ¢ di sorders such as di abetes nellitus,

i B 0l agrsboth type 1 and 2 di abetes, as wel & g%p%
29 WD 2004/ 101752 PCT/ US2004/ 014394  hyper gl fcems 4394

@ﬁ& ﬁ%ﬁ?e ?f%rrﬁelrd%ta.ﬁyﬁlg %%he%ge&'c&ﬁpoulnﬁlsq § a§§gme 2 details the

styymnem oﬁ lg'L ;Itne ta td:emdwtocbd tdate.kxe Bdlcaee tlandi Zaye thpresematyets¢hgmes
l I ke men léﬁ]idste?{o% OuH&SeJl&ll gcpr the tr eat ment
ers o 5fKed PRSUTR N T esi stance and/ or
hyperlnsullnen1a, whi ch include, in addition to
di abet es, hyperandrogenk§ Eﬁﬁgﬁl ons such as
pol ycystic ovary syndro et al. . din
Endocri nol Metab, 85:3526-30, 2000; Taylor A E. ,
at_Q GPOME in North Am 2%ed8 200@) |
ar ery di sease such as atﬂgSos | erosis and
enosi s, ang.peri pheral ar disegge.
Addltldﬂﬁl 7, the conpnunds_QL.the pPMESBRL | nventlofe
are al so use for the treatnment of ingl agmati on and
I mmunol ogi ceases that include those | ated by
signaling pathwd® |inked to pro-infl amadér
cyt oki nes, such as rheumatoid arthritis, ankyl osing
spondyl i t#s, nultiple sclerosis, inflannntory bowel
di sease, psoriasis, and contact and atopic
dermatitis. [000140] By "treatnent", it is neant that
t he conpounds of the invention are administered in an
amount which is at |least sufficient to, for exanple,

reduce the blood glucose |evel in a patient suffering
JLgcomen ¢ di sorder Ofed O n| bedonar prevent

g t ki ne or |ike
responses | @ patient Bufiering i

§l ammatory or
i munol o§Mtal-di sease,” | i t A case oMediabetes, the

conpound is ausual ly adm nistered in the appunt
sufficient teBrthe bl ood gl ucose | m eey
fatty acid |evé ~triglyceride |evel and/of thEyd"

| evel sufficient to inprove or alleviate the symptons
and/ or reduex the risk of conplicationsiassoci ated
with elevated | evels of these paraneters. A variety
of subjects maybe treated with the present conpounds
to reduce blood glucose |evels such as |ivestock,
BEXAMPLEBare ani mal s, pets, as well as humans. The
ﬁaﬁmgg foﬁg\mﬂggzamo&% egmmeoam%meﬁﬁﬁ]sééeé b8 pheRth
firom perg cemc rder I'n any conveni en
advantipis andare wot irttendérhtiodimey thie memchmg aphwayavenous,
intradermal, intranuscul ar, subcutaneous, oral and
the |ike. However, oral daily dosage is preferred.
The dosage delivered to tEBSAMRIE Wil | necessarily

nd up '
450, ML A8 15 SR S s
about 500 ny/ kg abtyireacid hethyl esergdhx[seerSchenpiial |y from
about 0.1 to about 50 ng/ kg human body wei ght.
General ly

[000145] Step 1 Synthesis of 3-(3.5-dimethoxyphenyl}-2-(4-hvdroxyphenyl)-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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simlar types of adm nistration and dosages are al so
contenpl at ed when the conpounds of the invention are
used to treat inflammatory or inmunol ogi cal di sease.

[ 000141] The conpounds of this invention nmay be used

I wd mugmelai i ons using acceptabl e phar maceut ipgahus2004/014394
vehicles for enteral, or parenteral, adm nistration,

sti€thylafine {181 mIEX @ra@hﬁ ). Yk ﬁén-h@hcrgeﬁ&hs mﬁain@tohmeatmg Fecomes
3@ab|c Iactose 63 ase nagne5|un1stearate tal C,

Q@S%P‘é T {0SC Ay g ftizied a3 o for 44rdhe mixtireas caad to
Btk Imdq 5‘%) 3y Indtt) Qéhs | ladiued %9&1\4@@@&14141%2 S¥wly in 30min

PCT/ us2004/ 0143 'solid form g., as tab

ckEpRIDE @glpera%@@ko“é%a $u ﬁb%gqllld&aﬁ digsolygd 1p ﬁthqeequs daPH (1.2 L)
f D0 Wirr&d 1 0.5 S PhaHila@RSwasSHARRDShARSinERG 1SHPL IR 95- I@%
preparations may al so be delivered transder

t Witk €ORF- }H{dMO@aﬂr)dﬁ PH[1o@be mregipiptes mthgSe@tmd and washed with
r \4

e U o R e e i
eheaws! ia sthimol endk recryitalljzadrhy adjing heusbyolumé ofisetet Thaprdoduct was

| C%%U%?ht@&&Qz{cq{uﬂg)vhpatw@ec wl%&eo%g am%&@%-fn@qg@g

/déT@éiﬁ Eorsi ik, TME(s) 11D, KEB(FOIHIONES GH JEH0 21z, MEY6CO0H Jihe OHz,

%@*ﬁﬂl Pp2gs ?%p%%%@%@%%o%ogﬁ% YN Qe L
NROEX46)r e a(bDhtep 2: Synthesi§) 3 - [@-(@-forlufe
CM] Q&b@a@é% % 6‘g,|0 ZIQnol) was dissolved in 320 mL anhydrous DMSO

under nitrogen, and potassium terz-butoxide (48.0 g, 0.43 mol) was added in lots. When

the solution became homogenous, p-flucrobenzaldehyde (27 mL, 0.22 mol) was added and
the mixture was heated at 100°C for 5 hr. After cooling to room temperature, the solution
was poured into 1 L water and extracted with ether (2 x 500 mL). The aqueous phase was
acidified with 5% HCI to ~ pH 4 and the precipitated product was collected by suction
filtration. The wet filter cake was dissolved in a minimum of boiling acetone and
recrystallized with addition of water. After chilling to 4°C for 3 hr, the solid was collected
by vacuum filtration. The product was dried overnight at 40°C in a vacuum oven. Yield:
62 g, 73%. Analysis: "HNMR (DMSO-dg): 512.87 (s, 1H), 9.94 (s, 1H), 7.95 (d, J=8.2 Hz,
2H), 7.72 (s, 1H), 7.27 (d, J=8.0 Hz, 2H), 7.19 (d, J=8.0 Hz, 2H), 7.15 (d, J=8.2 Hz, 2H),
6.42 (t, I=1.6 Hz, 1H), 6.29 (d, J=2.0 Hz, 2H), 3.60 (s, 6H).

[000147] (c) Step 3: Synthesis of 3-(3.5-dimethoxyphenyl)-2-{4-[4-(2-
ethoxycarbonyl-vinyl)-phenoxy]-phenyl} -acrylic acid (4). Triethylphosphonoacetate (7.14

mL, 36 mmol) was added to a suspension of NaH (60% in mineral oil, 2.64 g, 66 mmol) in

anhydrous THF (100 mL) at 0°C under argon, and the mixture was stirred for 15 min. A
solution of aldehyde 3, (12.12 g, 30 mmol) in THF (100 mL) was added and the mixture
was stirred for 1h. The mixture was quenched with saturated aqueous ammonium chloride
solution (5 mL), diluted with ethyl acetate (300 mL) and acidified with 5% aqueous HCl
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
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[ 000143] Schene 1 details the synthesis of conpounds
1-6. Schene 2 details the synthesis of 17. It is to

be understood that the Schenmes 1 and 2 are
represamrst i ve schemes and are not i ntended reoubmo4/n14394
limted to the conpounds disclosed. SCHEME Il MO

uN¥eS P+, Gitterest andecopcentritgBihe omsle praduppyag putfisd /9 |/

EEQsthlhéatQﬁ' frofla %?(M%@N@h%ﬁ?ﬁ%@lagﬂ@e éo%%g%esu%nded in-

hgooiheagl (39emEpirdeningnuex setpme 6-38r49 Pl Xficieth form was added to
th t Nelon | 0
N SRR R e b e N

Bﬁ?l(Shléﬁl 860€d, J=16 Hz, 2H), 7.23 (d, 8.8 Hz, 2H), 7.11 (4, J—8 8 Hz, 2H), 7. Ol (d,

A B T pa! By R B ?@i

&g FreiH, 2H) (0@ SJH)SE. E@(t,]]‘— &/ch‘ﬂf)t s of

it AR

boren-mvnmhénoaﬂcmmﬂ mlmw aﬁi@ nm Tcaec@tspe@ls@ﬁ IoﬁIRa{n'ksz &

03 A s TR SR o e s G ) was

4dded 2 Erdzlundh o 4D g, 27.4 fhiol i MiXterbE ehenlgioxhid @1S40mL),

ST s B EE RTGEe P TRR P Eotovg s i B et g

pressure. Compleuon of the reaction was monitored by HPLC (time varies with the speed

of stirring). Catalyst was filtered through a bed of Celite® diatomaceous earth, the bed
was washed with ethanol-dioxane (2:1, 200 mL), and solvent was evaporated. The solid
obtained was dissolved in hot toluene (150 mL) and cooled at 4°C overnight. Solid

. separated was filtered and washed with ice-cold toluene (50 mL) and dried at 55°C for 6
hr. Yield: 11.61 g, 90.5%. Analysis: '"HNMR (DMSO-dg): 812.75 (s, 1H), 7.68 (s, 1H),
7.26 (d, J=8.4 Hz, 2H), 7.17 (d, J=8.4 Hz, 2H), 6.99 (d, J=8.4 Hz, 2H), 6.94 (d, J=8.4 Hz,
2H), 6.39 (t, J=2.0 Hz, 1H), 6.27 (d, J=1.6 Hz, 2H), 4.06 (g, J=7.2 Hz, 2H), 3.57 (s, 6H),
2.84 (t, J=8 Hz, 2H), 2.60 (t, J=8 Hz, 2H), 1.15 (t, J=8 Hz, 3H).

[000149] (e) Step 5: Synthesis of 3-(3.5-dimethoxyphenyl)-2-{4-[4-(3-0x0-3-ureido-

propyl)-phenoxy]-phenyl}-acrylic acid (6). To a solution of sodium ethoxide in ethanol

(21% w/w, 65 mL) under argon was added ethyl acetate (3.12 mL), then refluxed for 20
min. Urea (18 g, 0.3 mol) was dissolved in the above-mentioned sodium ethoxide in
ethanol solution at 75°C. To this solution was added 5(13 g, 0.027 mol) in one lot. After
all dissolved, the resulting mixture was stirred at 75°C for another 5 min, cooled quickly in
15 min to 15-20°C, TFA (13 mL) added, and then adjusted to pH 4-5 with 5% HCI. After
stirring at room temperature for 1 hr, the mixture was slowly added to water (520 mL).
The solid separated was fiitered 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:
'HNMR (DMSO-dg): 812.35 (br, 1H), 10.20 (s, 1H), 7.75 (br, 1H), 7.68 (s, 1H), 7.26 (4,
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roomtenperature. HO (15% 500 nL) was added to the

reaction mxture slowy in 30mn Kkeeping tenperature
bel ow 5-10C. The solid was dissolved in 3N aqueous

NaOH (1.2 L) and stirred for 0.5 hr. The filtrate was
v diofil@ds2 mai ntai ning a tenperature at 25- 3G /usabdidi43vs
-conc. HAO (-.700 nm.) to pH 1. The precipitated product
Jais Hzj el ad (b oeB ds 30, P2 (1, Jviat Be, 2D, 4@, &r8kiHz, 2H),

r 0 t k C d o
oBEar b0 s e £ AR R FEl R TR e ¢
rarldiHag2iggual vol ume of water. The product was drled
i ght ) . 40C. Yi
[ j @SIS Gﬁ KIbF S 3 5
plchbyl) p?xeﬁﬁ(v(-ﬁhenil@acrvﬁc 9(5d ﬁﬁthvl] es%erQI)HZo a EthBe,d sﬁluﬁﬁn ()ﬂ6 (5 g,

04 roghing DR (o3 PTG o nsSD TAS PP -5 @ﬁ%@éf@?ﬂm

®rhetByl(s3ifke (. m*g‘:tolm&ycﬂheﬁsydd)jc&a;[dﬁlsnﬁéd ft@6 61y teptpen@y Yor 30 min.

henyl | -acrylic 0.21
eSS e y5pA %dn‘ﬁ%*aﬁ T ﬁfﬁ&é?aﬁa#%@&tﬁyl acetate.
. ﬁggr%agtcaﬁylﬁzk was drﬁ'fdtov rsle,l thébBeSug sulf&te”a?xﬁ mﬂorMﬁS The oily
added I1n. laots. e sol ufion Qno
Esifye s oty %éﬂg?a%( e‘%’gfcmte 20 ch: U AR e
dvBRiight ¥tarCEoMasstdNgati@d Tak sokm&sfoanec&dmy vaddutrefiltrlaoe amag
to roomtenperature, the sol ution

el
Y el b3 8 6 MBS LRNBA o E8-a¢) By, EiBrE o, 28,

ﬁ’s@@ 1), @bgwﬁt@&ﬁz@ndﬂs @J%éﬁz%%l (s Qverlappkd, 4H) 7.01
and t he prefmggFate roduct was col|ected bélgUCtl

(®; 16r8akl7. GRD A8 452 28> et TRad H(?r# @o@ ve i in-4 Hz, 2H),

fi 2 eql ¥Sthaid baed mnth
ggan?gLng%aggé?g4§§?§?ﬁcﬁ??ﬁh%g ?bﬁjééﬁor t he
solid was collected by vacuumfiltration. The product
was dried overni ght at 48&AmpeEyacuum oven. Yiel d:

0,

RN T DR E T
7.27 (d, J=8. %h'éli’oxy?—bﬁenyﬁ} &leic@md\}nfﬁh}@eﬂtﬂ (82H), 7.15
(d, J=8.2 Hz, 2H), 2 (t, J=1.6 Hz, 1H), 6.29 (d,
J=2.0 Hz, ZFD 3.60 (s 6H). [000147] (c) Step 3.
R0oidngsi s 20{fs- ?—(Q@a%aﬁio?ﬁ&tﬁﬂﬁb@aﬁﬁMLﬁhegyl{ -3(%,4-dirdethoxyphenyl)-

et hoxycar bonyl - vi nyl ) - phenoxyl - phen I) a lic
paylic aeiq maethyli RO D HBTRRIR I ASE b(w umf_*e S@@W?;E <%a
aﬂ;éﬁd)xyxghéhy@uzspeptsqzgl:u@foﬂhmziheﬁlo%mmyl)qm&aixypphenyg Reylic
L oY ’1[. vﬁrfl % mgg o % W§e9r9/58127

?1@8&?@5??&?&9?@0%6%&?%“ R S -7
mbuﬁg QM dgzgolghd@igu%ﬁlpan dfy1PHE 26 BiL) &Qlt Joped ?jo J]:W('I’Jfﬁa this00

was added an e irred for
iioh Reped ijaEroRl RO MU Sl b ﬂgaq&%wassadded and
SHERANLHTD G, Wiyl Ehlor®ribie @O 1{ TINL 2, muelblh whediided by seitnlaul
acetate (300 nL) and_acidified Wi th 5% aqueous

grernightyh goost sipPeraEs: Aherepctiparvagguenshyshyith Séanats%qwewé%

Mﬁi‘ﬁl dHINRIE s¥YRSoreH B &Qta‘(! {50 mIStvY hdR8 el'lét&gz(rﬂ@lgyer was
m.). The conbined organic | ayers were washed w

vebhed withrtriag (3% 20 mL3 @Mﬂ%im@ewwsg@%e@mi ems%d

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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anhydrous MgSO4, filtered and concentrated. The crude
product was purified by recrystallization froma

m xture of chl orof orni net hanol. The conpound was
suspended in hot nmethanol (200 ni) and a m ni mum
veiomme/101730- 40 L) of chl orof orm was added t @cTivsbo143vs
4. Yield: 12.39 g, 87.1% Analysis: 'HNVR ( DVMSO d6):

57. 77 (d, J=8.4 Hz, 2H), 7.69mea&. 7c6bmd d, J=16

7.0 J=8.4 Hz, 2H), 6.57 (d,
. L2 1H), 6.28 (d, J=1.6 Hz,ov . ,
J=7. MY 2H), 3.59 (s—6H), 1.26 (t, J5 7.2 Hz, 3H).

[ 000148] « Step 4: Synthesis of H
3-(3,5-di xyphepyl)-2-{4-[4-(2- N OBt
et hoxvcar bonyl et fiyl ) - phenoxyl - phenyl } -acrylic [ J

(5). To a suspensPon of Raney N (10.0 g, Raney 2800

ni ckel in’ water active catalyst) in ethanol -di oxane
(2:1, 50 nL) was added a solution of 4 (13.0 g, 27.4
.ﬂﬂgis)z}]' n %nai}yaﬁ Ulflﬁmi rﬁ\ﬁé‘@ﬂﬂj 58, 92@%1)('276(5 449 7@14)@1 1=8.4
an e resu

t|n ure was stirred vigorous

Hg 28D, Lhér Jﬁﬁyﬂdizeéléh 669t9 (Bt 8 <3t i) 6.9 (b dshift dlz, XH) 6.40 (t,
FOMPLELERT. 23/f(dtJh§ 1 '}ﬁaﬁﬁ} AD7IRS=FBD R, L Bed 7@¥s 51?1) L3C56 (5, 6HD),

(time varies Wth the speed of stlrrlng

a6 (4Dl BULIRT- 8 HEh3H)-bed of Celite(r) di at orraceous
earth, the bed was washed wi th ethanol -di oxane (2:1,
200 m_) and sol vent was _evaporated. The solid

obt ai ned was dissol ved i BXWPkE} uene (150 nl) and

gttﬁétls%tfzﬂ{@[ w&&ﬁtxyc%t)hﬁamﬁ@@%&%ﬁ@y etax[y}e gﬁeggx}-:«;--

washed i ce-"col t ol'uene
550 for 6 hf3.5-dmethexypheng)- agryh%wda%thmapy@)s " HNVR
(DMBO-d6): 612.75 (s, 1H), 7.68 (s, 1H), 7.26 (d,
J=8.4 Hz, 2H), 7.17 (d, J=8.4 Hz, 2H), 6.99 (d, J=8,
[900153)) & (948,30 mmeR prepaped as jnxamgleggvasitakep-p. u@drszHF (20
Hﬂé?nc@ec?oYed(ﬁgL—Ra@ hoﬁhﬂéoluabﬁ aLIﬂA @6«1 (% mﬂ "76 %rﬁ'('ﬁ) wa%ld)dded and

(s
gqqfed for h_()gmgxt Begzgggcqlgofogqqate (? éb Q,ngx]lm((léyvass%délsc‘l snd stlrred
w%jéﬁtsdt foortf temperature The reaction was quenched with saturated aqueous
3- (3, 5-di net hoxyphenyl ) - 2- { 444- §3 oxo- 3-ureid
prgeRium dirside )c(cglpno&h@,ﬁl gthyl aeataps (10 gdy was grded T"JaleéJrgamc layer
%L%blﬁﬂ“%bﬁ&d@%”ﬂs 0 ¥#i&lFor hh§drbdngnedivis suﬁfaeéaud 65
under argon was added ethyl acet ate 3.12

Fh@ﬁrqt@qné%é%ﬁ%irpr?ememme crufeproducgwes pupifigd hbﬁl}ww%
%%ﬁfatoéﬁgm{ hdtehfedaRaVigx AR thPnedats @ds)umeﬁt bq%gcbe/ 31%1
et hanol ution at 75C. To this solution was ad 5
(13 g, 0.027 nol) in one lot. After all dissol ved
the resulting m xture was stirned a =C.doome anot her 5

FOHR CKly in 15 min to [L5J20€ TFA (13 ni)
d then adjusted to pH 4-5WtH 3% HCl . After
stirr Qeg roomtenperature for 1 ®fe ~the m xture was
sl ovvly adgfed to wat er {520-+3)» The sobi d.separated
was filteP nd refluxed in 10%isoprop i n ethyl
acet at e (1%.@{2 20 min. The m Xxture YA3-3 6‘\7q§882
to cool to roomtdnperature, then incubated oveonight
at 4C. The mxtur® was filtered and soligl was dri ed.
Yield: 8.5 g. Analysis: '"HNWR (DVBO d6): 612.35 (br,
1H), 10.20 (s, 1H), 7.75 (br, 1H), 7.68 (s, 1H), 7.26
(d,
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34 WD 2004/ 101752 PCT/ US2004/ 014394 J=8.4 Hz, 2H),

7.17 (d, J=8.4 Hz, 2H), 6.99 (d, J=8.4 Hz, 2H), 6.94

(d, J=8.4 Hz, 2H), 6.39 (t, J=2.4 Hz, 1H), 6.27 (d,
J=2.4 Hz, 2H), 3.57 (s, 6H), 2.81 (t, J=7.2 Hz, 2H),

2 V32004101753 =7. 2 Hz, 2H). [000150] (f) Step 6:PCT/US2004/014394
Synt heS|s of

I - -
@roggsy phen xyl %ﬁ ac‘?1 %ﬁg%gés%ﬁ)nz‘}i(ﬁ ﬂ?f Ze'?s 739 m,
6H), 7. ZBQd d=8.1iHz 2d), §AB(d, |Je814b1& ) 3.09 (d. Jes. @Hzn%H), 6i% (d, J=8.4

Y. A 35,1 u r 821Gy
St P I e M AP MUSHIERS Ly oo
- 6H),)2. 78, ddded and stirred at roomtenperature for 30
mn. The reaction mxture was acidified with 5%

aqueous HC and extracted with ethyl acetate. The
organi c |layer was dri ed @&MBOBYdrous nagnesi um

T Cr IR i B el St Fpb i phgopeg phenst)-
stirring, and incubat edprogivsic adig(®0)at 4C for

crystallization. The solid was collected by vacuum
filtration and dried. Yield: 3.3 g, 65% Analysis:

;‘INYRS I Dmﬂﬁbam&ﬂ&cyiﬂenﬂ)ﬂr{ﬂ[@@ ethoXZcattonylvith)); phenoxyl-

Phenyd)- ?SEYII d (472 %71&%50 18{?8[5 P”ébg‘é%%"efl—ﬂ 2‘rl7xt6T o% é-‘afml dioxane
\IE@ ﬁ')Oh‘HL) ﬁid)pa]lﬁiu&ﬁ cﬁzﬁ‘coaﬂ Q8% 50emgPis added! T hé tmxuhBZNaE stirred

uglderé%img% é&l{ e Catal’er%E'é“ené{fgdveﬂ i’ ﬁ(i(‘“’h Py os

2 pordretAMakireducsy plebiasd t6 yizld 3- (3 5- dxmethoxy-phenyl)-z {4-[4-(2-

eéh%wwglgé‘wﬁﬁﬁw R T L

ezSSﬁﬁmé)ﬁ)na[; @Q&l&h]ln sodium ethoxide (2 7M, 2.2 mL, 5.92 mmol) at 80°C under

Tt ok By et aneey 18 Lt 33 RRGY B B E gL it was
ﬁg{ ﬁlggleﬁsd & thiy pigatagire for 13 e Edpnolhesiesapofat@t (iiebreduced

- yl)-2- - .
PP O PG WP 1 B A5 ) ond exrated
\O‘iﬂleétﬁill a]:etataQS(yth) The a@htic hpértwds v&sﬂi&dr\qnﬂ'pm[téxdﬂmelﬁ mL), brine (2

B T
aﬁds ;ﬁﬁﬁh(ﬁﬂy $ibica geBhrorhatogrhaplsy ang elutetdi vmth, hdxaltel‘-nthlyhacetate 3D

dl I so : %X“%%“ﬁ ae/ﬁ(}ﬁjg@vi%byrﬁeﬁyﬂ%f Oh&:rt? ¥ oPOlr')r‘r[ﬁ'f\fﬁ@'5256 e,

(@2.&,& m., 1.2 minol) was added and stirred overni ght

at roomtenperature. The reaction was quenched with

saturat ed aqueous ammoni um chl ori de sol uti on and

emby|_<|cetata®of50 nl) was addedec The ot gammios | ayer was
d i brine (2 x 20 nL), dri on|anhydr ous

)l f at e and evapor at ed

pressuiNe. \JHAe crude product was purdMei

chr omat ogr gphy_and el Gfed with hexane- lihyl acetate
(7:3). Yiel g@@/;gr 49.8% 35 mH
OEt NTNHz _

0 0O O
18 10
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Anal ysis: ' HNMR (DMSO-d6): 810.52 (s, 1H), 7.70 (s,

1H), 7.24 (d, J=8.4 Hz, 2H), 7.17 (d, J=8.4 Hz, 2H),
6WO0{#d01732=8. 4 Hz, 2H), 6.94 (d, J=8.4 Hz, 2FrT/US2040014394
(t, J=2.1 Hz, 1H),. 6.27 (d, J=2.1 Hz, 2H), 4.07 (q,
{lﬂiﬁls% HZ A&’El)ysxs3HWI( OMBOYde): 31287 (ss1H)6lrb ,17(521171)67(7m(br 1H),

t hes

33T 154 B3R, 31 G0 o Rt . S5 By g e
%M% GB@?@MLit)@rz :§I—?y 62dl g f@qxzyn@rwéz)(taengcmps@s (s, 61D,

ester L@d 001531 epar ed
e T T g0 (LR S0 o 2 55 B, 2B o
cooled to -78C. To this solution, LDA (2M 1.8 nL, 3.6
mol ) was added and stirred for 10 mn. Benzyl
chloroformate (0.67 g, 3BXAMSPDE fas added and stirred
ov L3150 N 1 HE2 enoxvl-
R e e
sol ution, and ethyl ahenyht-acrgliG®idhfl}l) was added. The
organic layer was washed with brine (2 x 25 nli),

dried on anhydrous magnesium sul fate and evaporated
992371 r edUéreal (Qo¢less 8 OB emoPhwascdissdvepingddiem afiepxidg (2.7 M.l

%’L %'9b %g%%m@m&@ &9%@@3&1@?301@{16};&@ (WIEQ 2 37 mmol) in

heXane acet ate

@dsNEous Kthanal (15 raioNss addled aprl heated-pt this remnmarueafzr lljlr@@lanol
Q,aZ egaporated under reduced pressure, water (20 mL) was added, acidified to pH 1 by

5% aqueous HCI and extracted with ethyl acetate (50 mL). The organic layer was washed
with water (2 x 25 mL), brine (2 x 20 mL), dried over anhydrous magnesium sulfate and
evaporated. The crude product was purified by silica gel chromatography and eluted with
hexane-ethy! acetate (3:7) containing acetic acid (1%), followed by recrystallization from
ethanol. Yield: 167 mg, 14.4%.

.MeO N COOH ' - MeO R COOH
b So .
A r——————
o] 0
H
~_OEt \©\/\"/N NH,
b
o O O
4 11

[000158]  Analysis: '"HNMR (DMSO-de): 512.51 (br, 1H), 10.30 (s, 1H), 7.92 (br,
1H), 7.77 (d, J=9.2 Hz, 2H), 7.68 (s, 1H), 7.65 (d, J=16.0 Hz, 1H), 7.30 (br, 1H), 7.22 (4,
J=8.8 Hz, 2H), 7.10 (d, J=8.8 Hz, 2H), 7.03 (d, J=9.2 Hz, 2H), 6.73 (d, I=16.0 Hz, 1H),
6.40 (t, J=2.0 Hz, 1H), 6.28 (d, J=2 Hz, 2H), 3.59 (s, 6H).
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Anal ysi s:' HNVR (DMSO-d6): 510.65 (s, 1H), 7.72 (s,

1H), 7.38-7.39 (m 5H), 7.25 (d, J=8.4 Hz, 2H), 7.18
(d, J=8.4 Hz, 2H), 7.00 (d, J=8.4 Hz, 2H), 6.94 (d

Je@ 20041752 2H) , 6.41 (t, J=2.0 Hz, 1H), 6. 28 prCujusdoeods94
‘Hz, 2H), 5.12 (s, 2H), 3.72 (s, 3H), 3.57 (s, 6H

2.79 (m 4H). EXAI\/PLE 4E9§mtvﬁ’é§i65 of

g’)ﬁﬁgﬁla)?g rgs%g opq?pn n l g r‘i{‘idf %(?’ Hz?do?xa%eﬁ §gx x’i)ox%)gl!mc)nyl}

3-(3,5-D net hoxyphemyﬂy)ze 2eid ethyl ester (12)

{4-[4-(2-ethoxycarbonyl vi nyl) - phenoxy] - phenyl }

-acrylic acid (4, 2.37 g, 5.0 mol) was dissolved in a
00397 € Offo @tstirpdtiabhudboxE61.40( OB i) nrdd)y DMBD (3 mL) was

B LA AL 350 ) 1 P vt

SotsairyEit rvds tebiperatureefaP Yeahih The idatdantrhivrre \azrscbosfdd\mmtwater
Was eva orat e press

@O (@L)gm F’ff’@?‘ﬁgwﬂ ﬁtﬁglne{;gtg{é;’?g% ngfui @yer wa(s) d1\4ede over anhydrous
KMﬁ@ﬁHQmﬂd%%bdre)tedO ITea epadd pRed Waj ptﬁiﬁ@@ beRblamAci d

quantitati.vel rea
shrgr%tpmbh el gthest dgl‘?é‘ﬂtz‘f %eme%ﬁl asetie A SR 039,
onpd,) at 80C under argon, and to this a solution of
18 (1.13 g, 2.37 mmol) in anhydrous ethanol (15 L)
was added and heated at this tenperature for 13 hr.
Ethanol was evaporated under reduced9 pressure, water

L asoadded, aci di fi &6 % aqueous HO -

The organic

brine (2 x

evaporét-m he crude product was i ed X silica
gel chrorrat aphy fangduel uted with h e-et byl N, .
acetate (3: col térnlng acetic acid (1%, Wromed

by recry§talllzatPon from et hanol . ‘% el d: 2§% ny,
228%I\/EOCOONI\/EOCOOI—I Ove Owve / /[ OBl / N NH

1 5 .
%‘8’8?@ o1 Al lyf’ggu gﬁ&ﬁ%ﬂﬁs@l}@ g1 C’}Té igiil“ﬁ‘i? 70 (s, 1H),
TRS13, J8.4 i), 7. 24aov(eﬁappe4 H)ED, 7 5 (;11J=c&a|4 o 2ab3 P (4, P44 Hz,

: ,%isg(daﬁﬁ% 14, 5%, 64, 1618 hid By, 428 (& 1126 H2Hm), 8:199, 1=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, ]=8.0 Hz,
3H).

EXAMPLE 7
Synthesis of 3'-(3,S-dimethoxyphenyl)-N,N-dimethyl-2-{4-[4-(3-oxo-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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2H), 6.33 (d, J=2.0 Hz, 2H), 6.29 (t, J=2.0 Hz, 1H),
3.83 (t, J=8.0 Hz,.1H), 3.68 (s, 6H), 3.19 (dd, J=
14.4 & 8.4 Hz, 1H), 2.88-2.80 (m 3H), 2.59 (t, J=8.0
Hz, 2H). EXAMPLE 5 Synt hesis of

3wWby ot 3t hoxyphenyl ) - 2- { 4- [ 4- ( 3- 0X0- 3- Ur ei JEPFQRRIM 394
| ) - phenoxy] - phenyl}-acrylic acid (11) [0001571 Urea

(8s #dn Snse@se'égenm WithVa®, dit56 adiy @A kOB djawpkfyom @nd
5.92 mmol ) at 80C under _argon,

gmes@%n%meﬁn.daﬁﬂ Bfer aatpygirops %gnﬁll@w#ﬁ&s@ FYPPO&‘HS‘?@?W?C
?foafi’d? Qlas ﬁ&ﬁieﬁb s1Yi@aS%e@ng€H1a Iph‘ﬁfﬁr%%eﬁénete’ﬂhﬁ acetate (3:7)

erature for Et hano was evapor at ed under
ﬁ@%@é@lé@é@@@ﬁ@ Yigkk &r'7 @200%:) was added, acidified
to pH 1 by 5% aqueous HCO and extracted W|th et hyl
acetate (50 nL). The organic layer was washed wth

W -@FH L), brine (2 x @& de over

anhydr g agnesi um sul fate and po ated. The crude
produdf,. purified by silica gel chtogr aphy and
el uted w hexane ethyl acetate P% ™ containing
acetic aci® % oIIovved by recrystabli=gation from

et hanol . i H. 14.4% MeO | \ \ MO s\

\C(I}I(]VE(]VEOO t I / NuNH2 0 0 0 4 11 001581

Anal ysi s: '8SHNVMR (DMSO-d6): 612.51 (br, 13H), 10.30 (s,

1H), 7.92 (br, 1H), 7.77 (d, J=9.2 Hz, 2H), 7.68 (s,

1H), 7.65 (d, J=16.0 Hz, 1H), 7.30 (br, 1H), 7.22 (d,

J=8.8 Hz, 2H), 7,10 (d, J=8.8 Hz, 2(:3), 7.03 (d, J=9.2

H£001623y) , GAITGQ’S(SUHN @MS@ dGlH§1017 1401}()5 77ﬁ-@r,01fﬂz727 (d,

3

2003 2B G5 61haB% BB 78 @ her gy 6 @

3=38.8 Hz, dnetshdxy PhemdA (- 122z, LH), (6319d§t,dH§ 6}2&(&16& dp%ﬂ(} 6H), -
rey il [,r8S —

CO0EST SRR . ARG L TR S R B ¢ By 72

@bl) in dry DVSO (3 nL) was added K2C03 (O 14 g,

0.98 mmol ). To this, diethyl sulfate (0.115 g, 0.91

mol ) was added and stirred at room tenperature for
30 mn. The reaction ni xtEXAMBE SHoured into water

( BQMSIS%Q-@%E IRed- acélamkﬁm%tciayh oRGRO R Ephe A B} PhORYY-5(3,5-
| ayer was dried over” anh
dnnethoxyphenyl) 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 (IN, 0.6 mL). After stirring at room
témperature for 1 hr, the mixture was left ovemnight at 4°C. The solid separated was
filtered and refluxed in ethy! 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%.

40



magnesi um sul fate and evaporated. The crude product
was purified by columm chromatography over silica gel
and eluted with hexanes-ethyl acetate (3:1). Yield:
0.39 g, 92.2% 0 MO COOH MOI GI Ow OW OOH
FVO 200MH2S2ZNUNH2 - 6 0 0 12 0 0 [000160] Anal yBCEHUSZ0HMMRY4

(DI\/ISOdG) 510. 17 (s, 1H) 7.74 (br, 1H), 7.70

cobu25 (d, J=8.4 MO 2H CO@H (over | apped,
, J=8.4 Hz, 2H),

( .6 Hz, 1H), 6.28
Hz 2H), 4.19 (q J=8. , 2H), 3.57 (s,

J=7.2 Hz, 2H), 2.60 @%m,sz,
3H) EXAMPLE 7 hesi siof ki
oFEnyl ) - N, N di net hyl -2- {4- - (B- .@ 3-
)

ur ei do pr opyl ) phenoxy] - phenyl } - z%cr yl am d& (3
[000161]5 To a stirred solution of (1 68 g, 3.43

[000R64) | N Al sBVENMR m@scm%sr alzad@ﬁdH) 10.30 (s, lH) 8.32 (br, 1H),
car bonyl di i m dazol e

76345 A1 1G4 Heo hédég‘%l Jr%g HGO%B)P %190 igﬁ 78432t 6.94

d Qﬁﬁ EQ Hyl @EM&GJ-%SH@ @Ht %dzﬁ(@ JQ§34<':th7H) S@Sl{E IGH) 083 (1,
I

s i 59 e 36 Wt . 80 L 484 P00 TR B g1 16
di & py)ted wth water (100 nL) and extracted with ethyl

acet ate (100 nL). The organi c phase 39 WO 2004/ 101752
PCT/ US2004/ 014394 was then rinsed sequentially wth

10%citric acid (2 X 50mxampater (2 X 50nL), and
brine (20 nl), then dried over anhydro esi um
sul fate an@vetbesso &1-EipherpyrhenyfPronipry @Faaé
purified by silica gel chromatography using

hexane-et hyl acetate (3:7) containing 1% acetic acid.
[09068L 1. ¥Phepoxsrbempidehydnpves Teagted yath/Btothy! Pigsphqggacetate to

yield 3-(4-phenoxyphenyl)-acrylic acid ethyl ester, which was then reduced with H, using
palladium-on-carbon catalyst to yield 3-(4-phenoxyphenyl)-propionic acid methyl ester
(19). Urea (1.20 g, 19.99 mmol) was dissolved in sodium ethoxide 2 M, 6.7mL, 13.4

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 beated at this temperature for 1 hr. Ethanol was evaporated
under reduced pressure, water (20 mL) was added, acidified to pH 1 by 5% aqueous HCl
and extracted with éthyl éwetate (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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OMel OV O~ HOIl / NuNH | / NNHZ O0OO0O0 g 13
[ 000162] Anal ysis: -HNMR (DVMBO-d6): 510.17 (br, |H)
7 74 (br, 1H) 7.27 (d, J=9.2 Hz, 2H), 7.23 (d, J=
k% 23 (br, 1H), 6.79 (d, J=9.2 Hz, 2H), 6.9
(\HOZ‘"’& QIF hy, 2H), 6.56 (s, IH), 6.34 (t, JRQI/HE2004/014394
1H), 6.29 (s, IH), 6.28 (s, 1H), 3.58 (s, 6H), 3.05
(br 3H) 2.90 (br, 311), 2.82 (t, J=7.2 Hz, J=8.0 Hz,

2 .59 (t, J=8.0 Hz, J=7.2 2H) . EXAMPLE 8
Sy hesi s of
2-(4 {4-[3-(3-cyclohexylurgido)-O—oxopropyl]-phenoxy}-

phe (3, 5- di met hoxyphenyl) - ic acid (14)
[ 0001 Q/cl ohgg‘gl urea (1.3 g, 9 s_Ri ssgl,ved
in sodi e et hanol (21%W w, 3 m_)\|fat 75C.

To this solutumn 5 mas added (0.5 g, 1.1 m@ol )Oin one
lot. The resulting m xture was stirred at 75C for 5
mn, thaéB cooled quickly to 40-50C. TFf (0.5 nL) was
added and then 5% aqueous HCL(1N, 0.6 nL). After
stirring at room tenperature for 1 hr, the mxture

[0BGL66ET t  Awaral: gm(m@somﬁ awlsg ﬁgpawtb@ H§a$388d 1=7.6

filtered and refluxed in eth acet at e

T (@ STz AR TP el s G117 o b e, 11D, 697 4

1-ernes, atnirems ikt %ffﬁzdzﬁﬁd s;tzf(fa 1T ygie, 2@{)021593& 1489 Hz, 2H).
purified by silica gel chromatography usihg
hexane-et hyl acetate (1:1). Yield: 0.27 g, 45% 40 WD
2004/101752 PCT/USZOO4/Q§@%Q§LENBO COON MeO | \ \ COCH

5 14 [000164]
ﬁw&h%% 2*{%%/;@ e@m@l&wethslmhmxwhe&w% (35-dimethexyphenyl)-
1H), 8.32 (br, ac:Hg)Ca acidm&iyl eSter i¥ljsee Schddle f1fl, J=8.8 Hz,
2H), 7.16 (d, J=8.8 Hz, 2H), 6.90 (d, J=8.4 Hz, 2H)
6. 94

[000167] Step 1: Synthesis of 3-(3.5-dimethoxyphenyl)-2-[4-(4-hydroxymethvl-

phenoxy)-phenvl]-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

8.8
3

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 ethano! (20 mL)
and stirred at room temperature for 1 hr. The reaction was quenched with 5% aqueous
HCl, 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-ethy! acetate (1:1). Yield: 1.14 Ig, 95.0%. Analysis: "HNMR (DMSO-
d¢): 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)-acrvylic 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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d, J=8.4 Hz, 2H), 6.34 (t, J=2.4 Hz, 1H), 6.27 (d,
=2.4 Hz, 2H), 3.58 (s, 6H), 2.83 (t, J=7.6 Hz, 2H),
59 (t, J=7.6 Hz, 2H), 1.78 (m 2H), 1.61 (m 2H)

1.51 (m 1H), 1.32-1.16 (m 5H). EXAWMPLE 9 Synthesis
owo[28e4(147phenoxyphenyl ) - propi onyl ] -urea (15) pkQ@260%814394
4- Phenoxy- benzal dehyde was reacted with triethyl

f&hl?% I h%@ﬁ&% @ésequg&hecvmh gaé:a&&raqn&n%me%h% ot Yd1itfon.

ester, which was then reduced usi ng
Tpa oteauit iayeroves vastisd vidarary 20 mlo, yring|(ix 30 mL), dried over

oo R R ORANGEN, had ARk AUGC TR KBRS w B BInca b Bica el

chtohm:agebahx adijute withiexanes-etthyl peasaty (4ab). B610: Or8dex 7@4‘@on

Syt bV BSRPbE 0 i b e nbn e Gy
ABTNET @ 188 HaPH), 7100 (4 H-Rarkat, 2.6 4adol.attgl 1 Hy _rm_sr(d 124
R D) B eI O AR extract e w ih e L'yled

[wmsa}: e (@QSﬁi’ﬂ')ems 3B { b 4emacetilaiRiomets]) wastogel]-phenkil}-3-(3.5-
L

' 1o T St PR e o o
k@ﬂﬁd&@t)%\msll p»ulmgt 2 edmb(yl) 31 dinethytfeimaahiden@mi[OgNageharaanol1l g,

SO BT 0 SE BB PREsy St TS o Ooph g3 0.5
gtétTlan%&zl% Mi/dﬁhdléyglfoi:ﬂﬁnﬂg € %L(ﬁ)%{as 4ddel\Eh PaA b@%«%ggat at 80°C. The
PCT] US2004/ Q14394 | NUN 15
O 563 TRRGIE] BE ek end PIFIE! TE-c B tronss (e 0 g Tod
domtAnedldk ganit Myer ﬂas%sgﬁ wxliil'lza—ﬂnge (225 n‘ﬂl%-)) d?eﬁ. cﬁzﬁx'? éxgzydxbﬁg .6
spguesgtigyficind Spsries e Giage plocd v plrifeg by Sifa egjgptumn

chr8atbgraphdzand Sudeld witB ﬂ'i):xam?.s 5@1y( dcetatt¥3.7Pcdrifiniddd) % acetic acid.

B8 B R RSO SRR R 6

1=, rebhexyphenyln); 7.8¢ (d 1+8:4 2k 2HyR b, 1654 Blz, T 5.9p $€6=8.4

B 8% hebREN N Do s o 0BE A Pharhgmn. s e 3w

pfserqpmq) 1319 ehh.-acrvlic acid nmethyl ester (22).

3- (3, 5- D net hoxy- phenyl ) -2-[ 4-(4-

fornyl phenoxy) - phenyl ] -acrylic acid nethyl ester (21) .
was firsGefee prcelirdpr Comveesibn B0Carboxylic Acids to Amides

(
J
2.

[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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the corresponding free acid (3) to the nethyl ester by
addition of DVMF, K2C03 and dinethyl sulfate in a

manner anal ogous to Exanple 1(f) above. Sodi um
borohydride (0.125 g, 3.3 mvl) was added to a
syapmngioorszof 21 (1.26 g, 3 Mol ) in ethanol K&@ushdedni4394
and stirred at roomtenperature for 1 hr. The reaction
was guenched mﬁth 5% aqueXASPLHEGI, and et hanol was

F e TR e e e N

x 20 m.), dried over anhydr @& nagnesi um sulfate and
evaporated. The crude product was purified by silica
gel chronatography and eluted with hexanes- et hyl

a0t At e ; ( Urdy (0.78i et immbl)etd §-[4-95 ciiboxyhred]yyishefox ylHbidryl]-
DMBSO:- df) : 7.7 .~ 1H., 7.36 . J=8.8 Y 2 e
%.wwn(c&md@y?%wé‘*(%g; 1% mesfony et fusglyed i by etlogiog ip -
ethanol TV 4. $4L, 23HhmoD ad80°CtundeiaZach, &nd,thelddhctio m@tufedyas heated

piissrppessig b 8 Hsactial a3 e Bispgneibigh phs o)l inpine

2@ 5QY W48 $45mDf was added to the reaction mixture. The crude product was filtered

Wﬁ?ﬁé% oirrey Hphorrerilel i bty geeme gy

&bhtﬁﬁl@]@ aBedilc kit Qrv/opffon&aec(ﬂy 10&ry@alliZation frigibluechdlyielded 25 (0.28 g,
di chl oromet hane (10 nL) at 10C, PBr3 (1 M 3.75 nlL)
®)added and stirred 42 WD 2004/ 101752
R600152)52 0 044 40k43 SAMRADMS Gldy): §INE28 @ACIH)ON 73S, 1H), 7.24 (d,
guenched W th saturated agquequs sodi um bi carbonat e

B &tHzoAD), 72hdbh A Harlidd (falyés %%H%/ésﬂ%e@ {8 hHigetRr6-9226:
nj|=); 8 Y b1L 362 (X289 2@})&& 713 e, ﬂgeﬁ Ssaphydrogs 2emgnesi um

fate and evaporate The cr product was purifjed
900311731 ca Fdlowingiheespesyprapadpredatconyersian owamxyhc acids to
hexanesentbitdlabfe@h@hgng dimbihyl athifé &k antin@258vas €Onvafed to 26 in
Anal ysi s: 1HNVR ( DMSO- d6) : g7.73 (s, 1FD, 7.49 (d,
J9ﬂé’owelﬂlz 2H), 7.22 (d, J=8.4 Hz, 2H), 7.07 (d, J=8.4

00127 7A9Q§§19 JHNFR (%)MEO d%j")sm ﬁx(éZth 73](‘21141) ’rlzz (s1iH),

37.4;1 (d3J=§g) }(1:5 2H3,|.1}19 (pob@pggq 2(-@)6 By {Jﬁgé)’_l%z 2H), 6 90 (d '1=8.0 Hz,

ﬁxfl),éfés @421(1?3@@%; 33 rzemctpngé byiz) 2190 eRe j—*SFD"ﬁﬂ)Q'H)i 3-(3
mef hoxyphenyl )-acrylic acid neth ester 7)

To a stlrred suspensi on of sodi um hydrlde (60@6|n

oil, Ollg,28|mm§drlmwmhwfowmmge(2nu

NeaYirea (0. 11 g, 12 mol ) was addegCqp¥e stirred

a oon1tenperatur or 30 min. A solutignwf 23 (0.54 -

g mpl) . in d thyl f ormani de_(3 was added

an heated overnight at 80C. The reacti™pn was

qu@ dwith mater' extragted with e acetate
(3 X o.e] € He | ayer wa hdb NH,
with brine Ff X 25 nL) dri ver anhydrous

magnesi um sul fate and evaporated. The crude prod@ct
was pe#ified by silica2gel colum chromatZgraphy and
eluted with hexanes-ethyl acetate (3:7) containing | %
acetic acid. Yield: 0.16 g, 28.4% Analysis; 1HNWR
(DVMBO-d6): 68.34 (t, J=5.6 Hz, 1H)., 7.72 (s,
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1H), 7.29 (d, J=8.4 Hz, 1H), 7.19 (d, J=8.4 Hz, 2H),
7.02 (d, J=8.4 Hz, 2H), 6.99 (d, 3=8.4 Hz, 2H), 6.42
(t, J=8.4 Hz, 1H), 6.28 (d, 3=2.4 Hz, 2H), 4.24 (d,
J=5.2 Hz), 3.73 (s, 3H), 3.57 (s, 6H), 1.87 (s, 3H).
&hWPHIOIBRocedure for Conversion of Carboxyl r@/vseds1439s
to Amdes [000170]- A m xture of carboxylic acid (1.1
mml ) and carbonyl di i m &&VBLE123 mmol) in DVF (20
Msynthesss Jt ?@-t[@@ ?j’:tS Mo?ﬁh%gylm %m&‘h@a&b%@l (’ﬁgﬁ phgnox?'}

m xture was 'ed to roomtenperature, SO

anine (2M 1 anCEZYKl)) serhsmic audmatikasteat®®) stirred for
18 hr. To the reaction mixture water (100 nlL) was
added and extracted with ethyl acetate (3 x 60 nlL).
B 78} ganReachpmefS-(Iasdimatherbbantl 21 046-C1.4- dno&othmm‘hdﬁ:?@-

T e L RN AN

methapehtl mihavas cyded put ethgem twagergrumfﬁn 8ch. (ihesédctiGrami@hre was
%%%gﬁ% 5581 fao%/@" ﬁcglléo&é@{(?l%& é‘étgagt‘lég w1th 4 acegage (%/ 05104 3]?) The

: %@thmm'y washed ayith Avafes (2o>x5)0 &meemeloacx 2pml), dpbé&sexy] - p

ziﬁn?r%k?ﬂ)n}sa gl? fteg%x?)gxé %%p ade gt <§uct W@s‘,\;g.‘n]ﬁeg’ by silica gel
q@rqyrpﬁtmnbyaed eluted wyth h@salnect,hylzzl:e(a& (B:1peontaifingrateti} a0ie (126).

¢|e§1 94VEd; 4 R380di um et hoxide in ethanol (2M 6.5 ni,
SR )§ % %OC under argon, and the reaction mxture

[\mg 7hkat ednalygis:t H;NMR @Nis0-ak 1 Ba 2176 (br] 1H), Tloe (ff B4 HarlH)

WP SGLSHS DR L Ptk o ik b, o

(ﬁhie*&ﬁrfﬂz;l éHpuﬁﬁﬁ(t‘,thT—Mﬁgﬂ}Pt eagoﬂ JaIlhdﬁIﬁqu)f‘t eﬂ%do;y—ﬂ Hecay),
y and eluted wit exane- et hy

ace ?ﬁpg%gﬁ%ﬁgont aining acetic acid (1% followed by

P77kt al Folkeaingthe gergral pmlcﬂ:;bmfoy n@ivdleﬁbnzﬁcirﬂox&ﬁc &1ds to

S(ﬁgp%s me[nggﬁ) 7a%1)VtA%? |u¥1.§é gxgxe gs %ﬂl]llj‘z 6)827_%3 cor-yveggd &) 29'in

pyiellH) | 7.21 (d, J88Hz 2H), 6.93, J=8.8 Hz,

bllrgP, 22 Apftysis: Aitpth {’I?Mgé’;%z NN IN: Fl%gﬁ)yg?&(d( Seg8 1z,

HY| 720 d) 8. 8idz, QB SR| (d [F-0 S G DH), foot6 (6 JBY QILE, Q]H) @f57 (s lH),

3 OO T8 30\ G RSB IR R, 30 e S 5

(9,73!6)y3 é$ Gbr, IONIT @, 3Mpal ysis: ' HNVR ( DVSO- d6) :
510.17(s, 1H), 7.73 (s, 1H), 7.22 (s, 1H), 7.21 (d,
J=8. o Hz oH), 7.19 (d, J=8.0 Hz, 2H), 6.92 (d, J=8.0

e D ta RORE O
2H)

| OMe -

. O

27 28
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01 CO2H CO2H 1C. N, M Me O Nz~ HO N NH2 N NH2 COZEt
YOOIl 0O 24 25 26 44 WO 2004/ 101752

PCT/ US2004/ 014394 EXAMPLE 12 Synt hesi s of

(4-{4-[2-(3, 5-di net hoxyphenyl ) -1-di net hyl car banoyl - vi n
WO2MHaHaXRy} - benzyl)-carbam ¢ aci d nmethyl eB€HUSY2@N4394
[ 000175] Reaction of

3- (3, 5-di net hoxyphenyl ) EX4AXP[LEB-182, 4- di oxot hi azol i di n-

o Sy P B AR PR bl ATk B0 Sl Baepn-
was carried out at WOobdnleeierdimided1pr 18 h. The

reaction mxture was acidified to pH 3 by 5% aqueous -
HC and extracted with ethyl acetate (2 x 50 nL). The

am’gc | ayer (0B, Washel and 8113 paliéthdx3phenpi20d4) [-4-r-i ne
2 x 20 nL dried ?ver an%.dro, S rragnesi um sul f at e

)y 3 .
atheryewhpiehdephentiy]-Bhanle -35F Bt GEE MBS Bul-1 Fmal) ysre dissolved
i ol ifxide HhERHBE @B, 8BMHL Arn@bY begb @iuhder argon, and the
‘hexane-et hyl acetate (1:1) containing acetic acid
{eaoon miviugs wes(hoadsd at grisipmgerague gy 5 ho Beprogstiomivas {hep guenched
b (&.%@aﬂ&kbol@gl@?@ WhEr (4b BL) wés &Bed fo thd éetonBixture.
1H), 7.67 (s, | H), 7.28 (d, J=8.8 Hz, 2H), 7.17 (d, .
Thgergdgprodustpyas fiterpd apdipurifiegl by sflica gelghromgtagraphy gnd ejuigd with
FeancEthy] Bet® (1:1) codimding ablic akhd) (1 vg.- Yidid(8h): 938 H3kk .,
2H), 4.17 (d, J56.4 Hz ZE%, 3.5 (gS, GEI) 3.55 ;s
#19p184] 000 #rlysiEoFINMR AgMBRedeiehkdr Bl (pr By dedr(s 1By 7-29 (b,
et -s.@sz‘?ﬁ'id)? 9%y k}d, §=£§ HdS21i0 6 99 1H, 4688 FEMH0RYS (9, 1-8.8
above and using dinethyl am ne as amne, 28 was
Elan3kd), 638 (ol HD6-3h(t, J58%Ha, dHy. 6.370d0F2 &z, 2H), 3.57 (s, 6H), 2.79 (¢,

\n i S | Re GRMBRF6): S 7.68 (t, J=4.6 Hz, 1H),
?ngggh?dﬁ%g%! g ]Eéb 2I—|)j,]'I 7.27 (d, J=8.8Hz, 211), 6.98
(ep018H3. 8 Haflowimgithe ssngd prepedyredorgoppersigntff catpogyiiqasids to
:Hfhdes nfentioned kbovd ot &in@'@im&ﬁ%l’ anfiné& afine, I Radcddéerted 31 in
4.16 (d, J=6.4 Hz, 2H), 3.59 (S, 6H), 3.55 (s, 3H),
38Y5iglér, 3H), 2.91 (br, 3H). 0
[000182] Analysis: "HNMR (DMSO-dg): 8 7.30 (br, 1H), 7.28 (d, J=8.8 Hz, 2H),
7.23 (d, J=8.8 Hz, 2H), 6.95 (d, J=8.8 Hz, 2H), 6.92 (d, J=8.8 Hz, 2H), 6.79 (br, 1H), 6.56
(s, 1H), 6.34 (t, J=2.4 Hz, 1H), 6.28 (d, J=2 Hz, 2H), 3.58 (s, 6H), 3.05 (br, 3H), 2.90 (br,

3H), 2.77 (t, J=8.0 Hz, 2H), 2.34 (t, J=8.0 Hz, 2H).

MeO ‘ x COZH MeQO. : e COZH MeQ
o} (@)
\©\/\(051

NH,

o 0]

5 30 31



MO CO2H MeO CO2H MO M N . M %OMWeZZLI OV Owe O
OoSI i NOCH3 OHNOCH3 00 0 27 28 29 45 WO
2004/ 101752 PCT/ US20041014394 EXAMPLE 13 Synt hesi s of
2-{4-[4-(2-carbanoyl et hyl ) - phenoxy] - phenyl } - 3- (3, 5-di m
eYhaeyphneayl ) - N, N-di net hyl acryl ami de (31) [BOOUS2OH/014394
Uea (0.78 g, 13 nmmol) and

3- (3, 5-di net hoxyphenyl ) g %AM%I[E -(2- '

et hoxycar bonyl et hyl ) - phenoxy] - phenyl }-acrylic acid 5

( Osyhnegis of D-[3-(Frrottylaminophetiox s opheeid]-31(h>-slorthonyehenphiNid-

th Il (2M 6.5 80C und

Iaﬂdet h:nor egcti on m gﬂﬁuréﬁv\g}é%e I(‘e)d at ;JEI gr araon

t enper at ure for 5 h. The reaction was then quenched
(58" & Sl ZphE e bPE & hipZmin BBt ek se
NaH it @l\.ﬂdto@mé 3p(uri dmredmhyp}snylb-2¢4-g1emuolbheomt)@gcrarﬁikayrygm deid

|.ut ed t a n
Epckeitettpionsy S5 2l yubsint 85455 2s5RBH B Bilfpeie oo
nma.bayad:c‘émphdgi% lg'-)DNB@?rdsz thg nﬁﬂmﬁ&va@ boqlecﬂ_ﬂd)rporﬁ tepefagyre.
1H), 7.2 r )
el @050 yslowgy gten o 5 o ey fhe ity Baiyes
fiered Al washed With Bater (H)mLYo %ﬁvbe(ct'qzde %ﬁ?? ’Flme_r%d-rl)St vlif 27
rzwsm%]ﬁze%?%‘ttg’%%eﬂ@@fi & %¥%00181] Fol | owi ng t he
[g@mn]al dpmaﬁcbtu MENMR (DMIBOaK 5 6 0239 (brcBDD.2 (4, AT 616, 1H),
am de nt i ve an

1 P a0Tnal). o br R oz T S ety 6 pB B TP
z‘mals Y@ﬁ;f-—? lslmwlﬂwa@(d Q)=2. 48—172 2H§} 3(si8 r(s 6k 2.07 (s2BH), d
g (9 oropedtsgcor Bonvatlon ofe SRl silglo 8

molm %ol@zm(got é gt bipe %Sor SPVESIop of 94§Y aidsgo

&&desﬂ?&nﬂox@d%ﬂo\(etand &5idg dinkdthylabhihe astmidite, B8l wad séhvkized 2B in

,08 (S, 6H), 3.05 (br, 3H, 2.90 (br, 3H, 2.77 (t,
%&/BY’Gde 2H), 2.34 (t, J=8.0 Hz, 2H).

[000186]  Analysis: "HNMR (DMSO-dg): & 9.96 (s,1H), 7.60 (d, J=8.8 Hz, 2H), 7.25
(d, J=8.8Hz, 2H), 6.97 (d, J=8.8 Hz, 2H), 6.93 (d, J=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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0 MO CO2H Meo CO2H MeO N' Me %OVe Ove OVe OEt NH2
NH2 010__ ~ M OOp 5 30 31 46 WO 2004/101752

PCT/ US2004/ 014394 EXAMPLE 14 Synt hesi s of

2-[4- (4-acetyl am nophenoxy) - phenyl ] - 3- (3, 5-di net hoxyph
eMPYOHMPIRE2 di met hyl acryl ami de (34) [0001831 EoHpSGd1-B9+
was reacted with 1-fluoro-4-nitrobenzene in the
presence of NaH i n DVFEX&MFMe!S

es5ls 8'#51;%* 8@%&9 e%ya?zl[zﬂ éeﬂﬂbﬁe’é&l?&h‘?l}ﬂéy&xyP]ﬁﬁﬂw-N:N-

I'C ac ctlo of 32 (10
vvlth zinc dust (15 gdinxgitylaermdanpide Bbacetic acid (100
nm.) was acconplished at 120C for 15 h, the m xture was
cooled to roomtenperature. Water (250 m.) was slowy
pdoinsd] t 0 Cbmpas\eﬂdt(B enl iamb mes dispdvedrie eihyidtoas BYIF (70 mL)

R e T A R el L
$ohQith b_@dm 'rhle_ﬁ;\)/%enednd 4- ﬂ&)ro;_ﬂﬁnyl nggthyd 46%forfe (D04 84D mmol) was
%2%&5&' tEe7m8(-}urE §va£ %%E:Qag ES)O%% ‘?ctrézh }iﬁgl( ggoil_‘%& wzrﬂyx%t%x?pféamrc, the

{dlutiod %@is Bhried iatd)wat& (950 rhH), Tﬂeﬁn@mbizwas a¢ifified with SYFHCl to ~ pH

i@nd tg?_ﬁ'_%dgﬁeé H}ctdgct gl dﬁteé Ey Euctlo% ﬂ}tra't_?na d[gaf %ﬁ"fé grodi]ct aé

Fe@}ylks)t@mefigwmhfbhgeaahaﬂ(m)j ¢8ego6%. f or gonver sion of
iithgty | » arabsse i MBS R o RUE 1 B S @
yirekd 14}, 630186Ls. AIéI@JZ]—B)J 518 (dHVSR Igf)mﬂﬁa Cd8.6=88€rz B4 22(;103, 6.42 (1,
é‘geredH)ﬁ%S@ iﬁz Igﬁ)%) é@és(%“) gzé %Bﬁi 6. 55

gﬁmlﬂo;') Ssﬁzoaéw{ntg the g-En&al&:ré‘dédur&H)r cofve28or( cﬁfcarbGiEyhfb abids to

(agudes .B!F'}UO ( P 6H) 04@%%’1’11 2 goﬁgjwwg% é@%% m

O yield.

[000190] Analysis: "HNMR (DMSO-dg): 8 7.93 (d, J=8.8 Hz, 2H), 7.38 (d, J=8.4Hz,
2H), 7.17 (d, J=8.8 Hz, 2H), 7.1.6 (d, }=8.4 Hz, 2H), 6.62 (s, 1H), 6.36 (t, J=2.8 Hz, 1H),
6.29 (d, J=2.4 Hz, 2H), 3.59 (S, 6H), 3.20 (s, 3H), 3.08 (br, 3H), 2.92 (br, 3H)

" MeQ. O SN COzH MeO N
MeO. CO,
O o O Me
OMe OMe
OMe

8020H3 SOZCHa
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O OOOI)INO NO2 Hwve Hwe 32 33 34 47 WD
2004/ 101752 PCT/ US2004/ 014394 EXAMPLE 15 Synt hesi s of
3- (3, 5-di net hoxyphenyl ) - 2-[ 4- (4- et hanesul f onyl phenoxy
) - phenyl ]-N, N di net hyl acryl am de (36) [000187]
Q¥R 732 (3 g, 10 nmmol ) was di ssol ved in ameyaszg014394
DMF (70 nmL) under nitrogen, and potassi um carbonate
(1.4 g, 10 nol) was addg%/"rlﬂm%t@ When the sol ution
b S, difhethb NEm &1 Wi henox
e b i Fphenoxy)-
heated at 150C feheng)-propigpicacicebyliestgr 88 room
tenperature, the solution was poured into water (150
m.). The mxture was acidified wwth 5 HC to - pH 4
@9 he sbBellogiifg thel eepersdiproce duas fog spvemsiaadf Byrbeydic peids to

r r
didd Qb afm% 3;@ Helfe grng,ﬁm%{%m[%% Oa&oﬁﬁlsg%/%saéohb&ég %1 &
ekl s: HNI\/R (DI\/SO dé): 6 12.72 (br, 1H), 7.94 (d,

g il iy sp b o0 g s

1), 6. 95 0 48,47, 24 6.95(d2B-8(RIHz, 121D, 8.561, IHH)S,34$L 52 4 Bz, 1H),

EH 7. W LR B M S90S 5

2184 (teB-3rrHi, RHn Q1 qh dvie4 HaRHisil 1§ (Ydﬂ?ﬁe’e Hy,l3éh1 ne as
am ne, 35 was converted to 36 in 96%yield. [000190]
Anal ysis: "HNVR (DMSO-d6): S 7.93 (d, J=8.8 Hz, 2H),

7.38 (d J=8.4Hz, 2H), 7.17 (d, J=8.8 Hz, 2HF 7.16
g0 AAPTOH) . 6.62 (s, 1H), 6.MF N
1H), (d, J=2.4 Hz, 2H), 3.59 (S, _2fe (s,
3H), B br, 3H), 2.92 (br, 3H). 0 2H MeO
N M MEYCO H M2 OMwe ove ~ | | , O
| nd SORCHZ CH3 2 35 36 o
OEt \©\A(0Et
0 o
5 37 '
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 IN 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): 8 9.48 (br, 1H), 7.72 (br, 1H), 7.28 (d,
J=8.8 Hz, 2H), 7.25 (d, J=8.8 Hz, 2H), 6.95 (d, J=8.8 Hz, 2H), 6.92 (d, J=8.8 Hz, 2H),
6.56 (s, 1H), 6.34 (t, J=2.4 Hz, 1H), 6.28 (d, J=2 Hz, 2H), 5.86 (s, 2H), 3.58 (s, 6H), 3.05
(br, 3H), 2.90 (br, 3H), 2.77 (t, J=8.0 Hz, 2H), 2.39 (t, J=8.0 Hz, 2H).
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48 WO 2004/ 101752 PCTI US2004/ 014394 EXAMPLE 16

Synt hesi s of

3-(4-{4-[2-(3, 5-di net hoxyphenyl ) - 1-di met hyl car banoyl vi

nyl ] - phenoxy}- phenyl)-propionic acid ethyl ester (37)

[WORAI 1M 7R0l | ow ng t he general procedure for PCT/US2004/014394

conversion of carboxylic acids to am des nentioned

above and using dinethyl amne as amne, ® was

converte to 37 in 97%yield. {00
VR .S728(d J=8.8

: , 6.95_(d, J=8.8 Hz,
6.56 (s, 1H), 6.34 (t, J=20Me

, 4.04 (q, J=6.8 Hz, 2H 0.3-58 (s,
3.05 (bF; 290(br 3H, 2.84 (t, Ji 4HzH2
2.61 (t, g 2H), 1.15 (t, J=6.4 Hz, wz

CO2H MO N M GVEIC)VEOap~CEtI/CEt°

5 37 EXALE 17 Synt hesi s of
2-{4-[4-(N-ureido-2-carbanoyl et hyl ) - phenoxy] phenyl }-3
-(3,5- dinethoxyphenyl)-N, N dinethylacrylam de (39) .

[ 000193] Hydrolysis of 13 with I N NaCH yi el ded 38. The

1, 1- car bonyl - di i m dazol derivative was nmade by
the general procedure f%“b‘%]@m on of carboxylic

acdydeheti®of AW, ﬂ&&eﬂﬁﬂﬁh@ﬁb&ﬁNm}QMQxhyqu 4QDI3 -ntvigHolindiate
of 38 was converted t ?ﬂﬂ’/ ggctl g(l“ vvlth
sem-car bazi de®f9RTOPEY; }["'5 [%gﬁléf @%. " HNVR
(DMBO-d6): S 9.48 (br, 1H) 7.72 (br, 1H), 7.28 (d,
J=8.8 Hz, d 2H),..6.95 (d,. J=8.8
(BT93yy - Beafermpdisaor P wasppenich g By ok i R
rr(cﬁ'%hoﬁne?m‘bﬂ/izylel%l-DOS 6. gs (d J=2 g|z gH) 5.86 (s, 2H),
1009356 11, Ambysis’ BIMREMSSANG FT gt e, i, 724 (0 e b
2?-@,%51@,111%% IPCPEYIR0Q4/ 884394 2H), 6.56 (s, 1H), 6.34 (1, J=2.4 Hz, 1H),
6.28 (d, =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 Hz, 2H), 2.39 (t, }=8.0 Hz, 2H).

0
MeO N N,Me MeO \ N,Me
O Me ' O Me
OMe O - OMe

38 -40

20



OMOOM MON M NM MI OB Zt, OWBS500 O0OH
N NNHZ O CO2H H 38 39 EXAMPLE 18 Synt hesi s of
3- (3, 5-di met hoxyphenyl ) - N, N-di et hyl - 2-{4-[ 4- ( 3- nor pho
lin-4-yl-3- oxopropyl)-phenoxy] -phenyl } -acrylam de
(UOPFBITPRO5] The CDI internedi ate of 38 wasPEHHIBHE
‘to 40 by reacting it wwth mprphaline in 94% yi el d.
[000196] Anal ysis: ' HNVREEOMEBEJS): 6 7.27 (d, J=8.8
yntBé&dls of 7-(2G4 {2 (3 §ﬂ§m§h hen diffetB c:(rgaméﬁan oxy}-
et ((dqxj §§ e sdigphen 47 s,,)glmgB B plenoxy)
J=2.4 Hz, 1H), banz}é){ﬂ onig-agid ﬁzne'}z)&lyste (s, 6H),
349(m 4H), 3.41 (m 4H) 305(br 3H), 2.90 (br,
3H), 2.77 (t, J=8.0 Hz, 2H), 9 (t, J=8.0 Hz, 2H). O
wOOWd) N. Qoedepsatiorof R/Ewth/malomﬁ/@% fimgthyl estgyin thepresagey of

% 8 aAstéQsM\Qd %ng” wdh/ch rESul iR 0 4104432 4cia yielded
EXAMPL

42. (Qpn{vemprzof( T?s 45%;@%%9@]@1#@@1 DY the generalpraepdurafasapryprsipn of
@é’rbixylﬂt‘ EREYY hinidRSReNione B RRiFoRL Ldiqdi met hyl ester

([000198] Analysis: "HNMR (DMSO-dg): § 7.29 (d, J=8.8 Hz, 2H), 7.23 (d, }=8.8 Hz,
- 2H), 6.96 (d, J=8.8 Hz, 2H), 6.92 (d, J=8.8 Hz, 2H), 6.57 (s, 1H), 6.34 (t, J=2.4 Hz, 1H),
6.28 (d, J=2 Hz, 2H), 3.87 (t, J=8 Hz, 1H), 3.61 (s, 6H), 3.58 (s, 6H), 3.08 (d, J=7.6 Hz,
2H), 3.05 (br, 3H), 2.91 (br, 3H).

MeO. - COH

OMe O

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), ﬁiethylamine (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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10001971 Condensation of 3 with mal onic acid dinethyl
ester in the presence of sodium hydride as base
resulted in 41, which on reduction with zinc/acetic
acid yielded 42. Conversion of 42 to 43 was
aveavmsiiigized by the general procedure for CORCBUSIOON14394
of carboxylic acids to am des nentioned above in 94%

i el d. 10001981 Anal ysis: 'HNNRH% DMSO-d6): b 7.29 (d,

8208] 17, Apalyyis: "HNMR (NISG=5) & 1929 (. 3K, 5.8, 06 HGT.79

J]-'6881-§( iﬁ) 7 dea 163 8- (1511) W&ZQ—WHZ?@ 789 éiz 4854}10;159}) 7.02
(m,,lm,ﬁgsow TE.- " &, Jgg OHz, 1FDI-.36 6, 552. @gz 2@91)3 6335, 0B0)(08 (brs,

éaz@ﬁ/g%égg 3.05 (br, 3H), 2.91 (br, 3H. 0 MO
lzl HMO N M M O O | -~ OVe O |
~' CC02nre O COZMe ~-CO2w CO2Me CO2Me |f, CO2Me 41 42
43 EXAWPIE 20 Synthesis of o
Med 4 ~(3~pMdi met hoxyphenyl ) - 1- di ndohy c3 b.wumLV|nyI
- 3, hydr oxybenzani de (44) 100p1391TA ¥ixture
~of  29( i;m'nophenyl)-3-(3,5-dinethoxyp Eny
di mePM§™scryl ami de, 43, (0.59 g, 1.5 mMmowd
benzotriazpl-l-yloxytris-(dinethylanino)- %?ﬁganium
‘hexaf | uor ophosphate (BOP, 0.88g, 2.0 mmol), OH
3- hydrox benzoic acid (0. 289 2.0 nmmol),
triethyldnine (0.2 g, 2.0 nmml) in MF(@ﬂln)vms
stirred for 3h at roomtenperature. The reaction ~

m xture was poured in water (50nL) and solid separated
was filtered, dried and purity was checked by HPLC
(97.6% . 51 WO 2004/ 1017%3@’{[5[@2004/ 014394 [000200]
Anal ysi s: ' HNMR ( DNBOd% S 10.29 (s, 1H)), 81 (s,

1 H)Synthespopf NHN-dimpetgylgdpd-[4@Eyoxo7-widopropenyB: mxy]-phqpyl} -3-
7.37 (t, J=7.6Hz, 2 dﬂ,_a’i?laé,?larddé‘%g‘}ﬁz 2H), 7.02
(m I H, 6.60 (s, I'H), 6.40 (t, J=2.0Hz, | H), 6.36
(d, J=2.0Hz, 2H), 3.63 (s, 6H), 3.08 (brs, 3H), 2.96
(dvo301] 3H) -SyBthesis M4 ém BBy AL AboMadeHYRe 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 .l 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, =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, ]=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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M %OV OM I NH2 HN CH 0 43 44 EXAMPLE 21

Synt hesi s of

N, N- di net hyl - 2- {4-[ 4- ( 3- oxo- 3- ur ei dopr openyl ) - phenoxy]
-phenyl }-3- pyridin-3-ylacrylamde (47) [000201]
SYRt2BEEVYSHf 45 from 3- pyri di necar boxal dehyd@Ccnwas2004/014394
perforned foll ow ng: Schenme |I. Urea (0.78 g, 13 nmol)
2980284} 4- [ Anglysist’ HUM&@M&@W} Bi 100, pHE 8RRV, J=4.8, 1.6 Hz,

AT LIRS e YoRRL e O B8t 1= 0 B 7 g 1 om),

(24 (16)-3.411,6 HE 1HOL3P (m 1BY) C.291(d k=8 BrHOPH), a6 (#hEH), 7. 11 d,

PSR P R T e KR st b A Tty 0 o am,
al.9®fbr, 3dDol ing to 5C. Water (40 nlL) was added to the
reaction mxture. The crude product was filtered and

purlfle k;%swlc 1€ beamat ogr aphy d eI teagk with
row- ot acetlat g i

1:1) contai ni
( Iovved by rétr

al | ization fro
(46): .33 g, 63% 0202] Anralysi s:

t
[ 'H
(DVBO §6); S 12.78 (br,o 10.29 (s, 1H),08.42 (dd,
J=4.8, ml H, 8. 3%43}2 duz, 1 mgwn
(br, 1 R %66okd, J=16 Y7.64 (d, SN e
r, 8

2H), 7.36 (tt, J=8.4,1.6 Hz, 1HP, 9.30 (br, 1H), 7.98 O
(m 1H), 7.43 (d, J=8.8 Hz, 48H), 7.11 (d, J=848 Hz,
2H), 7.09 (d, J=8.8 Hz, 2H), 6.73 (d, J=16 Hz, IH).

[ 000203] Foll owi ng the general procedure for
conversion of carboxylic acids to am des nentioned

above, 46 was converted M@ézv\o 2004/ 101752

PCT/ US2004/ 014394 [ 00020 HNVR ( DMBO-d6): 6
18y8hes{sof 34B{p;dirBetBSyplettlyl)-2 4 -1 drokyghetial) NN&l)neﬁByla%Aylﬁxﬂme (49)
J=2.4 Hz, 1H), 7.92 (br, 1H), 7.66 (d, J=16 Hz,

7.64 (d, J=8.8 Hz, 2H), 7.45 (tt, J=8.4, 16Hz 1H)
7[080205br ,  Feblowing B@ gémbral pra@e@urbifor carlr‘bersm?x o2 Ga.r()myh& EDids to

7
%]1]114135( x%%ntﬁlzlleosﬁb? 4%_%]‘1 é@\s% dl(rréeﬂ%g ﬁ&nmesgs 61;?111(: és.sclg‘j‘nl_g'érteg t%§9

( $00208H) . mna@GE HNMR (DMSO-dg): 8 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).

N,Me

MeO O N ,
Me
OMe O
OH
2 49
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\' \ CO2H M X)CORE, NYNH2 / NuNH2 O O O O 45 46 47

EXAMPLE 22 Synt hesi s of

3-(3, 5- dinEthoxyphenyI) 2- (4- hydr oxyphenyl ) - NN- di net hy

Iacr | am de (49) [000205] Follow ng the genera
é&bWé‘For conversi on of carboxylic aci ds RGI/US2004/014394

anldes ment i oned above aQS&&Q E di met hyl am ne as

anine 2 was converted t %690206] Anal ysi s:

" HNMRmEHoMBGF [d6%-{4-62-83, 591H(£hoxgrbﬁenyﬂ IQB éﬂdm@?&a&onﬁmmyl]
6.73 (d, J=8. SFE ZE&X g (t, J=2.4Hz,
1H) 6.29 (d, J=2PUf Y}quifnylbpfevlo{%i HPl) 2.99 (brs,

2. 89 (brs 3H) 00 NM OHMOM MO ON~-,

3 WD 2004/ 101752 PCTI US2004/ 014394
m 23 Fg gengral procedure for conversion of carboxylic acids to

[ @nidés hémtioded aboa zﬁllki (1515 Pf)}éﬁ’éﬂﬁ@i@ ahithe, 6 was converted to 51,

&@ r|d|ne I-cqr on -V|qﬁ
Healysiy:- ):8a 0(15 13, 1HD.OUZ0®Ys, 1H), 7.26 (d,

Fﬁisl @M&ﬁ@{)tm (9%&@%% ﬁi)‘)&?é’ﬁ%?—g i, 9 V6e§3sdd &Zoi{ﬁzr%}g‘) 6.55

car boxyli ¢ acid des nt onéd bove

pispEi) BBME. %ré’r% Hr@; 6.89 (thd=2 HriueH) 5% (6, BI), 3. 5{) QR02082.82 (¢,
73 (b

Aol ) 80, LD )1 00000 s oy 1S (57

6.98 (d, J=8.8Hz, ZW 693(d J=8.8Hz, 2H), 6.55

(s, 4 (t, J=2.4Hz, 1H), 6.29 (do J=2.4Hz, 2H),

3Me

0H3 50 (br 4"') P e 9= 6"'2, 2"'),
1145 (br,

2 5ol 4] J=7 8h. 2H), 1.58 (br,
O N

EXAMPLE 24
Synthesis of 3-(3,5-dimethoxyphenyl)-N,N-diethyl-2-{4-[4-(3 -0Xx0-3-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): § 10.17 (s, 1H), 7.70 (brs, 1H), 7.26
(overlapped d, J=8.8Hz, 2H), 7.23 (overlapped d, ]=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).
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OH MO %Ove~--, O | O H NYNH2 LL- i NyNH2 OO O O 6
51 EXAMPLE 24 Synthesis of

3- (3, 5-di net hoxyphenyl ) - N, N-di et hyl - 2-{4-[ 4- (3-0x0-3-u
rei dopropyl)- phenoxy] - phenyl }-acryl am de (53)
[WOoe®a9017Rol | owi ng t he general procedure for PCT/US2004/014394
.conversion of carboxylic acids to an1des nment i oned

above and fisi ng di et hyl ani ne am ne, 6 vva){s converted
5° o0RR10] Anal ysis: 1H MEOSd6IN" S 10. 17
(s, . 70 (bis,_1H), 7.26 (o dd, J=8.8Hz
2H) , overlapped d, J=8.8Hz, 3m 97 (d,

J=8. 8Hz, : 692(d J=8.8Hz, 2H), 54 (s, 1H),

o
6.34 (t, 1H) 6.29 (d, J=2.OH 3.
3.37 (br, n,6H), 2.82 (t, J=

2.59 (t, J=7.6z, 2 1.03 (br, 3H), 0.92 (br[

54 WD 2004/ 101752 °PCY/ US2004/ 014394 MeO OH MeQ’l
| O CNNHz NNHZ 00 00 6 53 BRAMPLE 25

Synt hesi s of

2-{4-[4-(3-acetyl am no- 3- oxopropyl ) - phenoxy] - phenyl } -3

-(4-fluorophenyl)- N, N-di net hyl acryl am de (56)

[000211] To a solution o

{4-[4-(2-carbanoyl et hyl)i‘:pﬁenoxy]2 phenyl ) -acetic acid,

Syynthegs afy{4- -G rasvetylaniinp- rowtpropydbhedoxydehériyb} - Bng}-ﬂumphenyl)-

added 4-fluor obenzall\@lﬁwg%&% m%nﬁ 6 mmol ) and

pot assi um acetate (0.17g, refl uxed
overni ght. Reaction mxture was poured in water (50

f[bﬁoz d exty %ﬁlﬁgn%t{b #49 éﬂqélééb%% e.%('yﬁ) %hcpg(xy? %H‘i)yl}-acenc acid,

crude product was puri

S @ g,dgﬁngpcﬂglmta@etw anhpdrgis (1{ 000 229jddad &-lf@rc&enza}db]hgﬁe (0.17
(::Eﬂ\@%rﬂr%l)/ af %@i%&%&ﬂéﬂ E%,DJIQ? xg.mfé%i}d T@.\ﬁ% ovgfgbxght Reaction
6mgtgre(v§as pgugd Matexz(ﬁﬁ) mlg agd]e)(t{jacteg »8thAgy] a@td)e (2 x 50mL). The
crude product was purified by silica gel chromatography to yield 55.

[000212] Analysis: "THNMR (DMSO-de): 8 12.50 (br, 1H), 10.64 (s, 1H), 7.74 (s,1H),
7.27 (d, J=8.4Hz, 2H), 7.10-7.15 (m, 6H), 6.99 (d, J=8.4Hz, 2H), 6.97 (d, J=8.4Hz, 2H),
2.81 (d, J=6.8Hz, 2H), 2.76 (d, J=6.8Hz, 2H), 2.15 (s, 3H).

[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: "HNMR (DMSO-de): 6 10.62 (s, 1H), 7.26 (d,l J=8.4Hz, 2H), 7.22
(d, J=8.4Hz, 2H), 7.15 (d, J=8.4Hz, 2H), 7.05 (d, J=8.4Hz, 2H), 6.97 (d, J=8.0Hz, 2H),
6.94 (d, J=8.0Hz, 2H), 6.63 (s,1H), 2.81 (d, J=6.8Hz, 2H), 2.76 (d, J=6.8Hz, 2H), 2.15 (s,
3H).
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2.81 (d, J=6.8Hz, 2H), 2.76 (d, J=6.8Hz, 2H), 2.15 (s,
3H). [000213] Follow ng the general procedure for
conversion of carboxylic acids to am des nentioned
above and using di net hyl ami ne as am ne, 55 was
cHI89H18dSt 0 56. [000214] Analysis: 'HNVR ( PRBOSz6)014394
6 10.62 (s, 1H), 7.26 (d J=8.4Hz, 2H), 7. 22 (d,
J=8.4Hz, 2H), 7.15 (d, V=8. 4Hz, Zw
2H) 6. 97 (d, J= o , 6.94(d.r;r§l—|),
6. 3?'% 1H), 2..83 6.8Hz, 2H), g2

2 .15 (s, 3H). O 2004/ 1017-52

- P 2994/—9—]:4394 OO OO‘||—XA—N—|\/E FF M -~
VAl O\ o\l OI\ Iy CH3 i N CH3 O ON6,
05 56 EXAMPLE 26 \HQ¢ N\n/CHa
2- (4- W5 di met hoxyphenyg ) -31- di met hyl car banoy vij,

nyl] - phenoxy} benzyl ) - mal oni c aC|d (58) and
2-(4-{4-[2x43, 5-di net hoxyphenyd ) - 1- :

di met hyl car banoyl vi nyl ] - phenoxy} - benzyl ) - nalonan1de
(59) [000215] To a solution of

2-(4-{4-]2-(3, 5-di net hoxyphenyl ) - 1-

di met hyl car bamoyl vi nyl ] - phenoxy} - benzyl ) - mal oni ¢ aci d
di nethyl ester, 43 (0.40FXAWPLERM0l) ih DVF (6 nl)

B e
stirred bwv%ngﬂlﬂm%qmdr(éﬁ)mnﬂ ér(ﬁe{ﬁs[fztﬁ,é -dim&hdxyplenyd s
ted yid 1
Ci Thon gol ahycARa AR BPREED PRl Ee B
[ 000216] Anal ysis: 'HNVR (DVSO-d6 + D20) of 58: 57.20

Sfbé)ogrrl_sg 4'2'|Zl"o a2s|6|)ut101¥ 01127(4-(4d[2 ( SSdﬁEEnox%mnf'l)q 90 (ED
6 d@g:ﬂ'(}icarbamoylwnyl]-phenoxy} benzyl)-malomc acid dimethy!l 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-dg+ D,0) of 58: 67.20 (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-de) 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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J=2. CHz, 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: 'HNVR (DVBO d6) of 59: 6
8 7.28 (d; J=8.8 Hz, 211), 7.26 (br, 2H), 7.22 (d,
JeR2@47522H) . 7. 03 (br, 2H), 6.97 (d, J=8. 8PEHUS2004014394
6.90 (d, J=8.8 Hz, -2H), 6.56 (s, iN), 6.34 (t, J=2.4
Hz, 1H), 6.28 (d, J=2 Hz, 2H), 3.58 (s°6 , 3.29 (t,
J=8 Hz, 1H), 3.05(b (A

r, 3H) Pedg =6 Hz, 2H),
2.91 (br, 2004/ 101752 094/ 014394 O
MeO N 58 CONH 2/
Me ZZ B0 N-Me COOMe
N L E cBdn
&
S co

- phenyl)-N-pyri di n-4-yl acryl ani de (60)

[ 000218] oFo |OWI ng the general procedure for
conversio DXyl i ¢ aci dsvebQ A des . ament i oned
above and Y0 decai NoRYyri di ne & Me 6 Was

conveffed to 60. [00021 MR ( DVBO- d6) :
510.17 (s, 1H), 8.24 (brs, Nor,  2H), 7.53

d, J=8.8Hz, 2H), 7.44 (s, 1 7 25 =8. 4z, 2H),
(7.22 (br, 1H),H)7.03 (d,( H) 59 (wﬁz«z "

EXAMPLE 27
Synthesis of 3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)- 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-d¢): 510.17 (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,
J=9.2Hz, 2H), 7.99 (d, J=8.4Hz, 2H), 6.47 (d, J=2.4Hz, 2H), 6.43 (t, ]=2.4Hz, 2H), 3.65
(s, 6H), 2.83 (t, J=7.6Hz, 2H), 2.60 (t, J=7.6Hz, 2H).

MeO SN N ™
H
OMe O

60
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J=9.2Hz, 2H), 7.99 (d, J=8.4Hz, 2H), 6.47 (d, J=2.4H,
2H), 6.43 (t, J=2.4Hz, 2H), 3.65 (s, 6H), 2.83 (t,
J=7.6Hz, 2H), 2.60 (t, J=7.6Hz, 211). 0 ' N MO | ~ ~
H OVe OHY NH2 O O 60 57 WD 2004/ 101752

PYRPULBY6%® 014394 EXAMPLE 28 Synthesis of  PCT/US2004/014394

N- (4- chl or ophenyl ) -3- (3, 54 yphenyl)-2-{4-[4-( 3-
oxo- 3- urei dopropyl) - phe%&%ﬁ%ﬁggyl} acryl am de (61)

[ ooozsmthdémlommmglotrme@e)qb{:aﬁ -dipettR PitheRyl§-0r {4-[4-(3-0x0-3-
conversion of carbox I%lgam ﬁls to amlde ment i oned
above and usi n‘ﬁelﬂor’&?\‘%/ R RBenyy - aéifﬁ‘ﬁ%‘ eflas -
converted to 61. [000221] Anal ysi s: ' HNMR (DI\/BO d6) S

1@{;&;?;9& Sémmg, & géﬁf a? groc% %7?%&?{93 of caa-b(gpﬁlc aczq!.bto

7arﬁ’12es(rb£nnoﬂa‘d)abm7e #£3 uidg 4—cHl%80a81ﬂ§e asQﬂme 3 v% c()ﬁiverted to 61
[Q’%O%g']z 662@(1%1)'51%}-51]\]{\5{ @%M§P d(,)] 530@%5 1§},|)8 242(b§91I(I} 7 65 (brs,
H%PLE(d 25, 8HzOZH) 6144 (E/Ea@)"b 24 0fe1R NN, 7926011y, 7.03 (4,
P B g it PG K0 s ey 29, 643 (& Jp 24K 166

?%éfe%ﬁéigﬁg%{ﬁ ZIf)e% 6())/ 455 p?h(g{nzo%y} phenyl ) -acryl am de

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-dg):  7.99 (t, J=5.6Hz, 1H), 7.27 (d, J=8.8Hz,
2H), 7.24 (d, }=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, 21-[).3.56 (s, 6H), 3.52-3.56
(m, 4H), 3.40-3.42 (m, 4H), 3.05 (brs, 3H), 2.91 (brs, 3H), 2.80 (t, J=7.6Hz, 2H), 2.46 (t,
J=7.6Hz, 2H).
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[ 000222] Foll owi ng the general procedure for
conversion of carboxylic acids to am des nentioned
above and using 2-am no-|-norpholin-4-yl-ethanone as
amne, 3-(4- { 4- [2-(3, 5-dinethoxyphenyl)-1-dinmethyl
cHPBYHBYI nyl ] - phenoxy} -phenyl) - propi oni c PCARB204/014394
38, was converted to 63. [000223] Anal ysis: 'HNWR
(DMBSO-d6): S 7.99 (t, J=5.6Hz, 1H), 7.27 (d, J=8.8Hz,
J=8. 8Hz, 2H), 697(d,oJ88Hz 2H),

M7 2H), 6. S0 e 34 (t,
Me628(d, J:2 ov 21),,;,,83 93 (d
"3.56 (s, 6H), (m 4H),

3.40-3. 427 (m 4H) 305(brs 'ﬁb 91(brs,

2.80 (t, 2H), 2.46 (t, 2H) 58V\D
2004/ 10175 604/014394 0 Nb
Me Me OWe Z~tl 0\ / HNIO NY0OTU Né\

EXAMPLE 30 Synt hesi s of

3- (3, 38di met hoxyphenyl ) - N, N- dg3ret hyl - 2- (4-{4- [ 3- (4- nmet
hyl pi perazin-1-yl) - '

3- oxopropyl ] - phenoxy} - phenyl ) -acryl am de (64) [000224]
FoI | owi ng the general proEeAMPREROr conversion of

t{ﬁ s}/sI f g FS é? gdﬁﬁtgo%ﬁegﬁg ﬁ\gNr@mﬁth?lrze[?ﬁ-gijf%(%gggtgylglgergmn- 1-yl)-

d| met hoxyphenyBaoxdprdpyiplbﬁ‘eycbmrﬂh&myé&ylmmid]e(ai)enoxy} ph
enyl ) - propionic aC|d 38, was converted to 64.
[000225] Analysis: 'HNMR (DMSO-d6): S 7.28 (d,

J{DoR4}, 2Hpllowing The(gdnerdpoc8ite for 2biverdorXt cﬁﬂ)oxyhc acids to

Hz, 2H), 6 92 (d J=8.
o it Fenrighl a5 i dng AhesRy e aho acitpine 3 (4 -
( ﬁxmeﬁtd)(ypthﬂD(-dtmetRﬁéa&)&o&Wdly{H Iﬁlbﬁc)xy} %)h%l)( ﬁbﬁomg Edid, 38, was
zgogéfzrs 2.79 (t, J=8.0, 2H),
514) 220(t J52Hz '2H), 214(s '3H).
[000225]  Analysis: "HNMR (DMSO-dg):  7.28 (d, J=2.8Hz, 2H), 7.25 (d, J=2.8Hz,
2H), 6.96 (d, J=8.8Hz, 2H), 6.92 (d, 1=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(t, 2=18.0 and 4.8Hz), 3.04 (brs, 3H), 2.90"(brs,
3H), 2.79 (t, J=8.0, 2H), 2.60 (t, J=8.0Hz, 2H), 2.20 (t, J=5.2Hz, 2H), 2.14 (s, 3H).

38 64
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OO0ON.M M MOI N M MO %Me:~-, M O\ | O

\ O\ M N OHN/ 0O 38 64 59 WD 2004/101752

PCT/ US2004/ 014394 EXAMPLE 31 Synt hesi s of

3- (3, 5-di net hoxyphenyl ) - N, N-di net hyl - 2-[ 4- (pyridin-2-y

' gRY+pphidsryl | - acryl am de (66) [000226] A solPaT/usamoqi4394
3-(3,5-dinethoxyphenyl)-2-(4-hydroxypheny|)-acrylic

aC| d 2, (0.6 g, 2. mmMFLEfiluoropyri dine (0.19 g,

h . . na eat ed
PR Cor R BTN St P T B epn-
at 175C for 2 h, and t hetwylanién@eéed with water (25
m), neutralized with dilute HJ and extracted with
ethyl acetate (2 x 50nL). Organic | ayer was dried and

moaxmsq at ed\ sohnof BHIJZES-ﬂfnGBﬂhtNypN@SI) Mmyﬁﬂoﬁﬂphbﬁylﬁhdrylibaamd

65 (0.1
b6 Tngle raietoreraie (e o ail  meiyt g biamide (4.0 mL)
3'8‘{ lﬁ-c]a-(eﬂy% prgt,dﬁce?(laﬂ{:iomﬁm pdibonakd (0.28G, Y Dinmalyatd 75%5k0r 2 b, and
. , . o . . . .
e b 2B PR Q3 PR i ik IS) endrBesssiomithsihy
B&l@@d‘dﬁwoﬁﬂb onsxrgbﬂt: BiyéerQB dn@d lé'zi @ap&atéé mehmsz product was
n
Dirli oI HE cprompgirply oig ROIS 0B (6.0 L) vas
smonzmd fAQfm)&uﬂa o883, mm&mpm@ygr;& 4- @bﬁdlﬁ-@ay%)iy%henyl]—

ture ured in ter . and _extracted

dhg? (gg& & El)ga 1 l?ﬂﬂ I dimgdyleigsdr at ed

pnuipmonmd mﬁh ugtbssphat: (B@Bdo n @gl (figﬁ%ﬁgﬁg dg%hg%lgl'a@&lebﬂ THF
e| chr e

Tty S2rEs ] o fial eisuisriies ¢ O 8538 DS mpobyipM (b pgves strred
1'dﬂ)3 h az rebin (eﬁhpcraﬂn-ﬁ T8e fd&c’uoﬁ ITﬁlxtu?e wids ;{oﬁ%edgﬁ)vateg 509 nt1%, and
Sxtgaftefl dvxth \f}!}'é'l Eﬁ_antC (2%50 %L)Sg?lgentm evago%d (uﬂqleé redgpﬁd pressure
2n®i2sify ®as pakified By sifidaGeirddaidographyGhl yMR(B6N, Me

[000228]  Analysis: '"HNMR (DMSO-de):  8.14 (m, 1H), 7.88 (m, 1H), 7.33 (4,
J=8.8 Hz, 2H), 7.14 (m, 3H), 7.05 (d, ]=8.4Hz, 2H), 6.59 (s, 1H), 6.34 (t, ]=2.0Hz, 1H),
6.31 (d, J=2.0Hz, 2H), 3.58(s, 6H), 3.10 (brs, 3H), 2.2 (brs, 3H).
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Measurenent of |ncreased 3 ucose Uptake in 3T3-L1

Adi pocytes Treated Wth a Conpound of the Present
Iwoentiionsy 000229] The effect of treatnment wpetinuk2000014394
gl ucose uptake was neasured in 3T3-L1 differentiated
adi pocytes. The assay V\E\XAWGEJEI ed essentially

SSSRaliyd fhes R oAb (SR R0 SO0
vvlth di fferent &‘@nmemddtthe)ﬁssanfhwaﬁmhest conmpound
for 48 hours in Dul becco's nodified Eagle's nedium
(DMEM containing 10% fetal bovine serum (FBS), then
[008228d aritheieffean bftrantnenit withl LieOgiecoke @Rake SR ihaabkr€®in 3T3-L1
dﬁFeren%atcfla 060 m.putes at 37C THen 14C- deoxygl ucose

G AT + HE 258y M fendverer exrpatialy arcordinptothemeted of

TafuanR) Entenpabat, U3E 4706-4AR WAS)i Mhe adifodPreS RbleSnMBAEd with
| and, the ra Vity. s measured to

se 0. 1%.SDS
T s e A b Gt <BtPolin GECE e idRuiDeene geihed Engles
mpm@mm caktnih @it 0961 feasl bavie @cremt(alg@ @ien waﬁlee'caa@incubated

el een |n eII } %éeate %R: shown in
i 405 H8E Berh e el for 6] BERAiERA . STneg b essHanttem pes
adldedaedithe ctlis vg:lre,lmaﬂﬁted msraoenmﬁ%é\hﬁb&n SmpvRasd! Al M ating,

Enh nced d n,3T3-L1 Adi pocytes Treated
W VRS S“P &ﬂ?fs@@ ﬁlé redoachivity was BEiryGd e deprmipgthe
aﬁnmslemglutm epthlieo ml{x@@@a;&ﬂae Wib&a?blla{ed bYa pércehtagg of {HRBRGE
ulin-s cose upt ake_was assesse in
4 BB PR L RE s S BE T, aieema bt e ina
dEseadepéxeieﬁichréwemmcbﬁﬁthﬁee i ncubated with either
vehicle (0.1 % DMSO) or test conmpound (5 M 1) for 48
hours in DMEM plus 10% FBS. The cells were then
serum st arved, incubat eBXANPIIO33M nutes with
t tratio f u and t | U
LRl ERREIN AL PRRPL 50| Mg S A2
t enper at ur élom%hemnm&paf:erdpbmdtdf&atﬂmaﬁt I¥entoy ehi cl e,
treatment with I enhanced the stimulation of gl ucose
upt ake by insulin (see Figure 2). 61
[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 pM 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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WD 2004/ 101752 PCT/ US2004/ 014394 EXAMPLE 34
Measur enment of the d ucose-Lowering Effect in ob/ob
Mce Treated Wth a Conpound of the Present |nvention
[ 000231] The glucose-lowering effect of 1 was nmeasured
WO BB BSEi ce, an aninmal  nodel for type 2 RGIER@I/014394
At the onset of diabetes, seven-week-old nale ob/ob
mce received daily ofaANBLEB340f either vehicle
MeSuRWetNEMeTludosé-LOwERH P BAYAGRe fr%tedskﬁ g%cgﬂﬁ&nd of
Bl ood gl ucose | evels were neasured on
prior to adm ni st r at itefPrefent lneentipr st dose) day |
(|mTed| ately prior to the first dose), and on days 2,
and 8 (24 hours follow ng adm nistration of the
[099336} dodky glusgsgrloviering pifectiett wassmeasimd intdadmige masimal
mb&Y ?dr%yp\é@fd?ab&@é: 4 4R nl o oﬂaxbe@es( é’egfg -HESL 83 3te Sbich el )

re@ﬁwr‘gldm)llueeﬂe@sqsef sither véucly @,Oni% CMCyaz At(é@lmﬂagmhy gav@geefer

Seaﬁ‘g‘% ?l?g%o\élrgl ng E%\Elesgkt&esr%% (%?mg% 8 r ea Imo?r\/?lr’ th a
ad@éh‘@‘@ﬁﬁlﬁd ofthe ﬁtsh@osp); dayehiminedietely mior E(ﬁﬂé) 282 HosEf)@nd on days 2,
I
6I aﬁ‘l&l g'(ir;]@éxg{: fiﬂl?civﬁflv\% g&ﬁlﬁlgﬁietlo\%\xé%ba%gap\gfﬁo%ﬁ #{caﬁ% cfecf‘rﬁaées mn
bleeda@\aqonelmelm@re rcheidd abdares (3a%Heampdecp 34 oso hed day 8 (23%
SERRGEPL00) B Ol SR AL lRRL RN A b

aci wer e ay 8. I-gni
wer e observed in the level s of serumtriglycerides
(49% | ower, p < 0.05) fggsfatty acids (19%

lower, p < 0.05) in the rugtreated versus the
Nestsirement of ibeétmtb‘Lﬁwer@g(EéeetsFin gb/ole MAde TrExXéd/Mlifh a3Bompound of
Measurenent of the | PS-i nduced TNF-al pha
Production in RAV\264|H§Q&% PPHW% egt ed Wth a Conpound
of the Present Ihvention [000233] The ability of 1 to

[0()6&3’2 it RSy ﬁl@-m% -gﬁlgct%fplhﬂsoo&a‘g QA%%% %@gl_‘)ﬁ%ﬁ%ﬁ&ng

in the nouse macrophage cell T1ine

onegygek ofisgatmast.dp ﬂwasmr@aﬁnv\ﬁiqsmbeduabmw Example 34, the
Qure at

Ao S ek abd e B e ertheithnd o0 s, 0
Sigpificany deroasepaverephseredindhelevdls ofigerum mgw@m é4:9°/ah>wer p<
0.85)dink ir@O Bty BeillOU b5 10\?&" b <DURS [NAL aﬂg tr\@.@éd LE}Q the vehicle

col l ected, ali uote and frozen C,
H%atqdq%?(ser‘s%aurﬁ -det ermi ne the concent rat| on of

TNF-al pha by ELISA. As 62 WD 2004/ 101752

PCT/ US2004/ 014394 shown in Figure 5, treatnment with 1

significantly inhibi tecﬁWLﬁ%ﬁi nduced production of .

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 uM dexamethasone (Dex) or 10, 30 or 100 pM 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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TNF- al pha. The inhibitory effect approached that seen
W t h dexanet hasone. EXAMPLE 37 Measurenent of the

I nhibition of LPS-induced IL-1 Beta Production in
RAWG4.7 Cells Treated Wth a Conpound of the Present
|VYR/@HV1°6H2[0002341 The abi l i ty of 1 to i nhi bRGT/US2004/014394

' uced IL-1 bet pro exam ned in
TR £ BT oy e, SRR A BT Bt FESindead mipdton of
BE-Alpka. IhMmmﬁx@rmﬁbta@Qmecr(e@m) se@h with dexdPneMasdfR0 gM 1
for 1 hour at 37C in RPM-1640 containing 10% FBS.
After 1 hour LPS (0.1 g/m) was added and cells were
i ncubat ed an addi ti onal eXéatmeuges7 Cel | super nat ant vvas

hen coll e l.iquated and frozen at -

GagHygpent &ﬁ%ﬁ g%hbblﬁ‘é‘( FlhSradycad ed ﬁ&'ér?tf?da*ﬂl%wné?fAW%@ﬂ Cells
beta by ELI Shreatdd _Wl!ﬂpﬂ\ﬂoxhﬁbtﬁﬂgﬂﬂl@ P@esenttlﬁ\%ﬁﬁdgjﬂe nt with I
significantly inhibited the LPS-induced production of
IL-1 beta. The inhibition seen with | was of the sane

pE3aKi MRTRe dBREDof VetLinRiDit L PBLnAREMIWM bdla producti al
gexamst hasone. lEXAI\/PLE 38 l\/bz;gurerrent oapmhuC on was also

- examined i1 RAWEp4 7 odls RarRAW galls Brerrmseineibhted with eitand 6 7
&beh&haséfﬁee@eﬁ}ﬂor%t 3 & 160 ReYRE 19out 41@7‘%‘ m@}&u 1640 containing

| nventi on 1l The ability of to inhib

LqﬁstB%dﬁ%%fd *ML" BP% Bl Hé’mlb‘nas\/eééeda@é Geliresare rr@ubatqdmn additional
GNRE el sefdrhaant Was HRAWIREkH Sah\ﬁ@Jt@d %gq}oggdjgaﬁ@goﬂdtag f.hquot

'elther 1 M dexanet hasone iDex) ,
559 tordeteapine the coneentratiqumil-1 e ba*&i%%ﬁ Myyovoda Exsse 6,

tﬁfah@é’nt With @ lslfgrﬂ-ﬁ%&t(anﬂ-lbﬁéW thd inVﬂ'ﬁlu@éaq)?éhum S 1Sl

i ncubated an additional 6 hours. |1 supernatant was
Phibitiop step dthddwasAfiths same apraﬁamtemnxt@ﬁe as figseemmithan
&xhgstisontsed to determ ne the concentration of IL-6
by ELISA. As shown in Figure 7, treatnent with 1
significantly inhibited the LPS-induced production of
IL 6. The inhi bitory ef fegAMBRg 389r eat er t han that
rved Wi anet hasone. 63 WO 2004/ 101752
Heesss) ‘o‘h th%g@*bém\ﬂf&@ Sandugedll o6 Bieghitiopin RAIV264.7 Cells

I nhi bi tion ofTrda3- Wikl Cohpb MR ARP &Lt IRveRGGHUCt i on i n
RAW264.7 Cells Treated Wth a Conmpound of the Present

I nvention [000236] The ability of 1 to inhibit.
[oB6R3snduc emle iRGWE 1 it® it [IFNGRdRed ILC%ro%ucﬂ%SNé .86 measured

\%g nF§@r 64.7 cells. The RAWcells were
i Weebneds Wi qeg ere promgubishivish pifisbheM dsgietppsone
{rfex) 600030 6;01@0 MM 1 fFreshoufRB)°©@in RENMIEN 6408h 8RR 0% FBS.

r¥pun e d A or, Ref Cpd B) for 1 hour at 37C -

ARCRAE bRS 6L e Vs gderat ieplks weag ingpbated an additional 6 hours.

Cell supernatant was then 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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hour LPS (0.1 .tg/m) was added and cells were
i ncubated an additional 6 hours. Cells receiving no
drug treatnent, incubated with or without LPS, served
as controls. Cells were |ysed and 25 g/well of total
pYOt2844101%8%5 el ect r ophoresed on 4-20% Tri s- gl pycrms20864394
gels. Proteins were trans{igpfedoto nitrocellul ose
menyrane, and the resulti ng bl ot was probed wth

p

ant NGRS pPRIBSIMbYigR of LP iplgehitdY e GBES Rubduetion in
ant i bodya wosL e 125 Tredich WA C

with antibody to COX-1. As sho?v\p/lrg I'n |egﬂgseglgﬂl anmn
treatment with 1 exhibited dose-dependent inhibition

R00J38F- | mm@ﬁﬁim% B@toﬁmgl%bs ‘?ﬁhuﬁéc{;p %%{l&{r SANQS apd COX-2

treatrrent with sel ecti vel
esalsy mprgsurerhin R wllaﬁée RA W eallswarel pmmchsatecﬁmwa&& 1

ﬁ‘l@ dedthdtatdr r(‘DQI) ok PGS'?)b %g o ng ? C?)??orr_q%'é %f[;reng)é compound

Human Mbono C%/Ellgl
Rsierd ponRe 2B3>7f1:r Fh@z etnB 7RG AmRPMII640 mmhmp NG FBSS After 1

ot 20 el B9 RE AR A0k E51e W AEREBALALS e B L OV,

and each vial m xe
ré%ﬁmn&medmgrﬁeﬁmmt(lm@%ﬂqé aithjonaithow :ILPS,dsef\etl ai cdirvisnEells were

. $&E4RA bA pﬁ&% oia’(gé'ip rﬁf‘em We?ééﬂ%h%%gg on &%@A%s}g?}%m%@gs gels.

enicillin, strepto
olgis Mmt@ésfh@m )utroemllulqg»e mgetbeane gt Ithefreujjlﬁﬂngéﬁlotm pFoBBa

i ankiBody 10 1dbS r@%ﬁ@@%d%ﬁ(oﬁedﬁﬂ? 1%% i&g@}?-@e;iugl then

centrifuge wt ot o and

fenned pedsiaripladoneth 4nibatyoe FOX-¢ ohpihetve in Rigokie BréatAtht with 1
e d
Gfthed AAEENANGT inkIBRichibs ERY, %@éﬁo}qggdpr?&‘ﬂgg?lg ﬁ? SgLe

peni CI

tef@mnz%ﬂ é%lﬁﬁtléidb’ wﬁmﬂeyl pmductmamf CiOB:2 bt n@g@0X-1 B LIBNO
diddrcetd mMn at roomtenperature. Cell pellets were
resuspended in 20% FBS conpl ete nedium and the cell

suspensi ons were pool ed FRRAMBAEE46d t hr ough a 70-mi cron

cel | stn@biRes of IPI-RARLE TR, { he
s TR APR A S U ey

cell suspension was adjuste in
20% FBS conpl et ¥ithkgmpaundsef the Purspra Amvention( 160 |, 4 x
105 cells) was added into each wel |- of a 96- mell

bat ed
O S T A B S BBl B ©

Incagpopateg)ayqre thpedsand caghy bal wial :meﬁ Wwith mlz mé of DWBEBS@omplete
th&@fim COWRAAGaétad dilkn 2O EBS
¢ adt fa d fejfalgovmésé}m]:g\%{?l(élr[ pr The e %emented

conpl ete medi um f or
‘fﬂi‘fbrrﬁ)&&ﬂ 74 pemsillin; W04 e(mipgyptomyein Sad 5ﬁ}d\4l2l-laeltgmdsﬁthunbl) Ulalls
wete 2&%11% %ml]:l&lt@r Minlﬁmoo\f)@%ﬁlfzmma B%até]e cel éﬁ Fﬂ

The fina concent rati ons were
qepirifieg with GH-4 dirotp lapdthe ofll piBtsi Wenetebuspaiided 20196 FBE templete

rhé¥ @Zo%jhefapfna&galgd @FS 3 fpnvah g«hﬂ &, rs]tgaipn é’i‘%‘ﬁ A ab?]g)&g{{nﬂ

wer e harvested an uots o e su
pspiciligg 30§ pg/ml streptomycin a.nd 50 uM 2—mercaptoethanol) and centrifuged again

at 800 rpm for 10 min at room temperature. Cell pellets were resuspended in 20% FBS

complete medium, and the cell suspensions were pooled and passed through a 70-micron

cell strainer to remove any aggregates or clumps. The cell suspension was adjusted to 2.5
x 10° cells/ml in 20% FBS complete mediumn. Cell suspension (160 pl, 4 x 10° cells) was
added into each well of a 96-well tissue-culture treated polystyrene plate and incubated at

64.



subsequent analysis. Cells on the plates were assayed
for cell viability using the MIS/PM5 assay (Cory AH

et al., Cancer Commun 3:207-212, 1991). The
concentration of TNF-alpha in the cell supernatants
wWAS 28U ned using quantitative sandwi ch eREJHE2004/014394

s or huran TNF- al ha (R&D Systemns)

T RO 2 CRar Presree gl AMSPEvoas SomBRadVb 10,
:300 Febrm ;G\/I)/\ﬂsm%&t}xsﬂoalt;tﬁde frﬁmduﬁﬂﬁt )| p;@tnpet ot m{e%g,@tr&fmm
est . conpo i pl e determ nations shown
i1PoRolpiaEe ‘Pef ﬂzeré gﬁﬂ%ﬁa@%{f’ Dpfguriug i P Yod B cenmpdate medium
SJl/fgélacfdle@fN’the denifi Metﬂxﬁncﬁﬁedmpgoﬁsﬂ%'@@@l%msy #0830 ng/ml LPS in
a[%l %gﬁ %fgﬁ R"!elgonocyt es. TABLE 2 Test Percent

13RO Y BROIa Y # Theceliwers decubmerhionAh 683 HC1ang than the
%u@erﬁdté& WreRarpdMed 484 aliquosd¥at 4% e'i_’n‘la@'lts%lo g& @JCE’)%} 83%
86% 37 7% 38% 65% 7 qg 13 15 40% 7 O%I} )

_subseguent is ekl pn the platesaverg asseyed farpal viaBigop usir@Bé 67
4@?/ I\/@?a%/ a [ u entration
5506 69 160 (O Tt b Lneedohannd J07-115, £ e tiGeiran
BN -pgoin th celyperniganys wagdegrminedasing quanbiative jandwizd ¥hzyme
EXARbEs ¥or mmm@ﬁ{aig]ﬁ&zﬁ@yﬂgg E}f%é.ggéréél?ﬁstmbmon of

iLmul ati on of d ucose take in
%a‘@aﬁfﬁlﬁﬁﬁﬁ ddatiye 1q yrbqhe yss«ewwiawefm ¢a9h1cc(r@@m®sql of test

RofrparRHdnphiiaple @b e ARHS NS T slhawesid ﬁ%&yi A% m g&f’é&,kﬁg

out uysing the . method of G eenberg
R 1o ¢alsed 4@31ﬁ6q1t u@w@gtlon grL,P&m?uceg TQIF talpha release by human

monocytes.

TABLE 2
Test Percent Inhibition of TNF-alpha Release

Compound 0.3 pM 1.0 pM 3.0 uM 10 uM 30 pM
49 - - 14% 47% 54%
31 - 51% 73% 83% 86%
37 - 17% 38% 65% 78%
13 15% 40% 70% 78% 78%
51 - - 25% 57% *
56 1% - 6% - 54%
66 . 27% - 53% - 84%
67 40% - 62% - 89%
44 32% - 67% - 91%
71 20% - - 47% - 65%
69 1% - 22% - 50%
58 6% - 13% - 53%
59 27% - 69% - 80%
73 30% - 62% - 81%

* Cell viability < 70%
EXAMPLE 41
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fibroblasts were differentiated to adi pocytes by

i ncubation in DMVEM containing 10% FBS, 72 gg/nl

porcine insulin, 0.5 mM 3-isobutyl net hyl xant hi ne

(1BMX) and 400 ng/m dexanet hasone for 2 x 48 h at
3WC.20BIPEr enti ated cells were nmai ntai ned i n PEBARMO4/014394
cont ai ni ng StigFBE ofiStuvoset Uptaieih BT3-LI BMipaeytes

dexanet hasone W {:Oélh%dwﬁgc%ﬁi% &%mlél(felx?ﬁgl nments.

The effect of tre
i nvention on glucose uptake by differentiated

cyt ssessed ti,al |y accordi to.t
R PR TRoR RO e AT Pt e Cavisd Dbsingds
nﬁmoaef:yteaﬁ;evgem et ak:,UlIablecime&éﬂ 178:48856- si,eoop fshe%}' ﬁNSDNEQ y

est C or M) | § I.n
EBkleS etk oL ist o adhosRienhE etbauimin SMED ceeiring | 0%
FBSg %ﬁm&ﬁnehlﬁﬁﬂmm Fruea 3Il§td)hd fﬂé'l’fh " xﬁlﬂhn@HB%@ and-800 nz/ml
wer e en S e or mnin
derametiesons f°£'§ @3}%&&9‘%’ ZDé‘[f?fE‘HiaEﬁChCE WSIF Manjainedip mefie
comisibing M0% FRS I%ﬁidﬁﬂhﬁﬂﬁmm@{\bf 8dXkardefaddfk L] they were used for
nM col d . deoxygl ucose and

14C-deo cosS
CXRFFPITES: X‘%‘g 8& gHeaf"BmeﬂmrﬁOHlP%‘t“dﬁ 8bihe tepgTan glusose uptake
bﬁﬁtf&fenﬁ?&iﬁﬂmyﬁewassdﬂd?sﬁe}iﬁﬁ@ a\edzctrthm ltos'iﬁé eBod B#trztfbﬁ
CUIL VI a I e N a SCclntl atl on counter
Sf“ogﬂfg’éM?ﬁyr}ﬁﬁﬁ@ﬁ gﬁd%ﬁ? ASPogYtEL BEe Inrybairb Wit Mehigle@ %
D}&%(D)Bclﬁttesﬁddrr{mhlfﬁ (0o 19forgb upgls& ﬁsn{@ldm;mmoaiaﬁﬁ{& 109 FBS,

I-C et a S Cal Cul ate or _ea
‘QF&H‘@@‘FF?P&?‘E“&?WEFF ¢ BQ‘ Wi Shrem-Trer ieftum for P &gt &7°C. Cells
vebes méxmvméd Qfdﬁbate‘&sfoﬁg@ﬂd!ih i rg]}u-EQQL@ee?’?erﬁlﬂ-l%etG Qféﬁﬁﬁxpgﬁtaﬁxﬁng

on caused sjgniticant, sti nulati on O
1@58@0‘ %‘léépliﬂ?f“a‘?‘?df \é"rﬂg%? el E’éhgocﬂﬁs&%l?@éﬁ irfiagpi cpld
dg&%ll\l}l%é Mr] imabae m;g&l%tgs?g %ﬁﬁﬁ A TRITRMAL ool
. 0 0 0 0 0 0

W@%ﬂg&%%g%ané%%gsaﬁm Wargygasyed oy fimivationsguypter to
dzﬁmgﬁé%: 1:2161%(1} b2 @UeosdQp %2&3%1&&12%@ g{@ stﬁﬁﬂaolétﬂﬁ%f fhédée uptake
égt?‘é?& 2%1&170@ 4 %(%)@pé?f;sl%fel@ ﬁ 4 ggc{?n%%%rﬁmn of test lc_oi;:np%%nd )
from triplicate determinations. As shown in Table 3, the compounds 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% 22%%
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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Inhibition of PDE4 and PDE3 Activity Wth a Conpound
of the Present Invention [000239] Conpound 13 was
exam ned for its ability to inhibit the activity of
PDE4 and PDE3 enzynes. PDE4 partially purified from
MHEA Y BB7 prononocytic cells and PDE3 parPCEUS2904/014394
purifi.ed ffrom human pl atel ets were used. Test conpound
( 1 Inbiyoon ofFPhY andc?PEge‘%ﬁU&% With 2 Compaedipf the Sresers dineentioh
W|th 0.2 gg PDE4 enzyms or 1 g PDE3 enzyne and IM

VP cont ai ni ng O g [BHICAMP in Tris buffer pH 7.5
IPB‘P% m Fempoungd3 Wavﬁ@nrl@%ftfor Bhatibe te hihitrthe activisy of PDE4

DAIPDMEnt s ZPDEAf‘leytphﬁﬂE@ Fb thiuRGn % \gfg(zm %t%’ éeﬁg and

t o adenosi ne % addi tion of 10 ng/ m
o weetially pyetiethizom Grmpreplatelets e nesd- A‘fsst C@@ﬁbdndr(l 11@ or 30 LM)

JFVEhxcl'e’@Y%rDME@?@a§Maéé@§nﬂW PBE %Zy;%ase enzyme

remai nin adenosine in th e queo
FddrM € oFOBSi“fB%ﬂ 05 g BH)c MR duFit§ bigfer imé' 5nfea210 min at 30°C.

r
B B O P os 0 St e P eslithd Xt cgpuered 0
dergsa iy 2dditienofi 19imgianl spalmi fnogamicleotidrsh iid ﬁmhcﬁﬁndnbithm at
g;??c\)/ll(llo fﬁgg fjnﬂ)é%LEy%la%nzyma\§SA£SAS,H§JI;§(P e?&%é{rﬁ el\%ﬁn% %rfab%n%f

ladenesing in the equequsihasy s agawtatmcmwﬂﬁx%nﬁw ThOkE&n
g B EAVE, duc
Phosphor {;1?1;%){ on of @#%g O%%&ag%éagéw&ﬁ dlé‘nfote %Steﬂlémamns
@gble hh Eompewnshk3 qxhipited $lmﬁ<E@0@!2MI}on®c§|bpﬁuHﬂE4J(mmsl pM) and

d I o inhibit LPS-induced and

LP@Sﬂu‘j glg(rﬁ%wmgﬂggwpdh%%phoryl ation of p44/42 NAP
ki nase. RAW 264.7 ganma NO(-) cells were seeded at |
x 106/wel | (2 m per wel | FABLEAwel | tissue culture
plates aone day prior to the experinent. To start the
experFnme Ase® Ls_wer Eevganhbhilsitiompt EnzaRRiv]Actives0
medium Q. 5% FBS, 1008M/ i peni c10 pMn, 100 . t39/uM
streptoﬁ"‘n, 1M sod%am pyruvat®% and then 102%
pr et ith vehiéd% (0.1 % DMB® or test &6%pound
(10 or 30 1V]) at 37Cfor 1 h. After pretreatnent,
cells were incubated in RPM 1640 nedium 10% FBS,
100 Um penicillin, t.ept omycin, 1nmM sodi um
pyruvat e, contai ni ng 100‘:‘7!2% %L%S or LPS (10
rofibitips ofPSyimdneed Phosplpnylajiomof WGZfMAPIGnm WithGeCoipound of
were then 67 WO 2004/ #gélgégen'tj rLI{SZOO4/ 014394 washed
2X wth cold PBS (pH and yse in 20 mM Tris-HC
(pH 7.5), 150 nmM Nad ,

[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 streptomycih, 1mM sodium
pyruvate, and then pretreated with vehicle (0.1% DMSO) or test compound (10 or 30 pM)
at37°C for 1 h. After pretreatment, cells were incubated in RPMI 1640 medium, 10%
FBS, 100 U/ml penicillin, 100 pug/m! streptomycin, 1mM sodium pyruvate, containing 10
ng/ml LPS or LPS (10 ng/ml)/IFN-gamma (10 U/ml) at 37°C for 15 min. Cells were then |
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1 nmM Na2EDTA, 1 nM EGTA, % Triton, 2.5 nM sodi um
pyrophosphate, 1 mM beta- gl ycerophosphate, 1 n

Na3vO4, | g/m | eupeptin, 1 nM PMSF on ice for 10 mn.
Lysed cells were collected and centrifuged at 20,800 x
gWMoRuo410179t n at 4C. Supernatants (|l ysates) WefrRis2004/014394
col |l ected, aliquoted, and stored frozen at -80C until

udeshed 3 aithsold PBSYGH GF4) atdlyatd 120 hEN] Msis PRI ?ﬁ :) 3,850 mM Nacl,
0

P ac de. (4-20
\glﬁglg ﬁgp or ég ?%M%G%?tl ﬁ%tg %%F@&S Wit BirpRh » 1 mM beta-
t glugesdpbpspbate t lomM Na:¥6e/ 1 mg/m Eu;mibr mwsmsﬂ%ﬂ%’%&eﬁ) min.

0nnfa Ik, 10 nM Tris-HCl:
(B PR SR P8 ool B Eiford i o i Sapernatants
t(éawptexf)awem elEged, thd[uomddaddl’s&ﬁed/\ﬁéﬁn B 8d<ceghtiiuddh Lg 20 (29, g of

' : 44/4 .MAP, Ki e (Thr 202/ Tyr
o) PSR ORI Stcat SE anmiemcnr Werush
videstrephaaescs, al‘(ddhléjﬂ:bﬂ'dtedvpiol’buas \hﬁg g?gﬁégieg b rg’ﬁ'ﬁellulgsc membranes.
?gé’?ng’(‘{a‘g%p%‘gef% ?V“eg Wg&p%l{ o }pn- ?h%y M@%H@b@ts @) 150 mM
NG . 1B Cwed®s D st Rodeh %fpbﬁﬁg@l ﬁirq(htdﬁg gﬂeﬁ %%939615 g]

0 nd 13 inhibite in uce '
ﬁ%%‘ggtﬁ% 3¥’P’ mﬁg’ﬁi Q@B’ nEEHM&!@?/E Vh%&éataporsoenppemnngfomdt The
];ﬁeeramhw & thérew amaumﬂba Blwih b %[gyﬁ
|rgcggg§eocl e v <?t| on of i p44/ 42%%5&5%#055:%)& epe nkcfd a{m-
nanner °‘? og‘ft}g%‘%(aa TIS””g‘R)I“PB‘éPée 1961 hsThewigpals merRieEted 4sing
IBCH Wettbmrblmﬁngbcl'e:dﬁﬂm&ég%ﬂfsl ﬁ@?&d %ﬂﬁiéﬁm&épc?ﬁaﬁ%{r%%ﬁ%yﬁmbned

a 0 e Presen
e b aor o5 BB AR BLALS e *CYIRBERG P ke il the
wbmlpomryd m}obutadelSVIFN%ahimaGBBic@g bhosplierdl : an%ztdfgumﬁ fih dose-
ra ndi ng" of " anti
E&EQH | e ragg%fgﬁé)%@@d{(ﬁ?r@@@?%ow i vat |gon and
pr oliferation of T-lynphocytes, which are key steps

involved in nounting an response (Abbas,
Li cht man and Pober, Cell ﬁ%ﬁﬁ 4l ecul ar

| ITTTLIIﬂb]IbG@y ,Of AHW%VM@GD?.MS%U&MW ﬁoc‘;&rm'almratlon With a

Phi | adel phi a, 199@ iep % nodes were

col | ected from BALE"®P¥PL8 %’F Fé?’%mve@‘%eks ol d), and

the cells were isolated in PBS (pH 7.4) and m xed

ul t (ROM ium 10% FBS, 100
APt o iRl PE el S SRy o gt ps-CD/am-CD28
2 b prane “ﬁ”gﬂg‘fm A S, nCopone
[

usi nIts y H%@cﬂ dp %g E y’?ﬂ?@‘é"‘% Vhickpekeg stepn ipyolved in

m%lefﬁngc@nmmmggraponsmmubeﬂ Liqheharfing POBdrECIREN SREND Ry éxn
0

a centrifuged again at 900 rpm for
?nﬁﬁlw&i"jggm ‘!tﬁgz)nr'bgg ‘B ppgder F‘Parﬁeﬂ“@%lpmé’rl@w) Mesenteric

haspksipdesdedte bollectad frameB ARl lﬂlﬂb@{ﬁdnas\g kg%ggﬁiﬁd)f e Ehils were

Gatbeckty R 01 g rieq SRSt meum RN i medivn 10% FBs,
VehU rhlepefigil MO1 000 nl %%ﬁﬂbwﬁﬁpﬂﬂe&lﬁé%ml) 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

68



(DVMSO or test conmpound was added into cells. Cells

were treated with purified hanmster anti-nouse CD3E (2
g/m) and anti-nmouse CD28 (0.2 g/ m) nonocl onal
antibodies or wth culture nmedium The final

cBRE¥HIP1ER% ons were 0.1 % DVBO and 10 M t est PCOTER0smak394
|Iﬁ¥g gi nal volunme of 200 | per well. Cells were
(IAG0APEEt spmppppd wepiddgdinto celingCellsiyegie Eedtedswitnpylft Gsmster
bhﬁtf 061003k (2 g@eh1)3hd %&Qn{oﬁw ¢’ (é@ éggllﬂl) ?éon%glgﬁgl aﬂtxbodles or

Erper ature usi ng_a Beckman
W sulgure gedipm. IB?)ﬁlPal é?nchPf?é‘Pﬁ"‘a‘{V%tﬁp 1% &M%aem VLM tewas

8 @8Nt find] WNESH R 12 Wil
eyl o (Bl SATeE oD SRR, e ﬁ’g’g'%éd%ﬁﬁ% £§/ b, and
gren ¢lision platesEETe pentFiALged 80 rmifer 18amin av\mlotn temperapieasing a
BB&IAIRE E&Hify
solution was ad gggﬁ{l %ﬁggitﬁla\?\gq 'Iill.%fiw%%er %ﬁﬁ? H&poh well was
pubsemyartlydnrvastedand frogen at480°63 for, further apalptie(BLASA). e thtcells on
22150 t er. The O D.
v a%u es | aft toz r %{)@?&a{%%ﬁas §R§eﬁﬁﬁt8 Q&‘Bd? %FT SPlast ﬂ'ﬁ harvested
feremgtant ardA0 1l 9EMTESPME n@lau@ wvisadgedohiofeactatvelb NA Rér further
{c8ekiBH a9 onpound
13 caused abgirjtw%%@?%%?\td%gkg?éoﬁmmalﬂf‘?r@l’?ﬁel on of
PRSGSePhiemeist eFheO-Py vaives (afted eubamttirs theet nneaml @.Dedf gk wells) were
s GrRRNd L STl 0
o2 10 S ;ﬁ&??%%@%%&lg%ﬁ%@sa Sg\gn all? g‘ 18 pj\)[ in
ﬂ@m‘i@@ F%\faésed@éw 30¥dnhiBitios Oﬁﬂhb prOﬂlferztﬂoo (le m@nse mesenteric lymph
hoaeRH QbR I SREDs:
via interacti c%;ﬁ%c?é?%ﬁ @ﬂd M&% h);lgl a%{)b dgﬁs BHBRER o
Péé@%ﬁi‘dﬁqdeﬁﬁdc"%s%'adehfefﬁhorsdmmhmea@e:snmth mmamel focbldok an
Wvlaﬁt
for the treat mentcglcrl) arr?f%tghy %Fab?),‘e\?% eraé{ld’f’%%’#ﬁéﬁ@ in the
vigps! fransdugtion e3sessle. @@n@s@mﬂh@)mpmu BasiffounbmBdifatory
BAYRADy Rt thayWle3, 12
conpound + anti -S%ipogﬁ?%-%a ?ﬁogkgyz\ Z%‘?péggerag‘.’eﬂ?rém'
EXAMPLE 45 | nprovenent of Collagen Induced Arthritis.
in Mce Using a Conpound dABLES Present Invention
[0902421 Collagen-induced arthritis (CIA) was induced
i .ﬂmtmnm J mice using inmunization wth @M. ¢4emm+SD) -
coP Type 11. The induction schedul e was @20+ 0.006
f o +a‘§h Dpagti-GD28 @erky/ 100 | in Conpl ete Frieape'os12s
Adj €8l semrpopminenti-GPB A28 IyAbson Day 21, 100 0g/8RM.012
in Inconpl ete Freund' s Adjuvant subcut aneously; on Day
31, 100 g/100 Al in CFA subcutaneously; all given at
t he base of the tail nimals received 69 WO
2004/ 101752 PCT/ U82004/08F1%%4£i%4%
Improvement of Collagen Induced Arthritis in Mice Using a Compound of 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 1g/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 @g 100 Wl
in CFA subcutaneously; all given at the base of the tail. On Day 35 animals received
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| i popol ysaccharides (detoxified fromE. coli serotype
0111:B4; 40 .tg/nmL) intraperitoneally. Wen signs of
arthritis appeared, mce were assigned into four
treatment groups: vehicle control (0.5%

CWPBBWWFZ?%yI cel lul ose (CMC)); conpound 31 (P¢®/Usg;bk(g4394

d 31 (100
3 ns' &%4?5 .(fga%c if E&efsega@fqgaéaﬁefpe @lﬂrg%ﬂ Q Lﬂh@)
aﬂﬂrﬂiﬁhﬁne\&ﬂ? ewthes ﬁgﬂsﬂﬁﬁﬂﬁkﬁt@' apBhr e YRGS ert Ws nggﬂeé fthd douf ©F

14 days ose vol ume of 250 g1 per -
Tres Gt i e (b Gepegoraryeetse U eomprund 31
t(neaigmgrsﬁspaismnﬁ CMG)E mRLRd 3‘?{1@5%&/]@@&1 AEPL §‘$° ol
ored three times _a week. Arthritis was s@
Brsort Pepe/kal Themals aver @S@%pererﬁébwamgeamce dall} for 14
edayi, Bﬁdﬂi}se FdenS ¥edsoiuM &r%ouﬁ@%& Abse, tHe sﬁl'agokx%s gcor{cﬂﬁmt&ly to the

éfatarsal jOIntS upto restriction o vemnen

SPHiTE3HmERt & s | Michere weighefandwrdhritis Wae stozet! threotintehe

adeRB sthidti P44 IsSork |

meaes ur emenst ofsg,ocr [ dr)%:sual Q\g{uﬁ% m&té‘d lP@’{)/ ea(f;{g %?gAtP evaluated as: erythema

148 §vFIHRg Qfarsabitheankle twreenet@ms aeintseep temestiitiod of mpiasnent and

I RIGMAH of tAE joltitsSt SRS Bat S '

wer e ﬁggl l'ect ed ?ﬁ%%?#l?glnﬁa Decalﬂgel % Dh%‘?ﬁ 501&2%‘% the
foserder messygEment pheironlating)drua lqvels. 1o tammaubm neyalsande

heatrhigedHnh Rirdsh he

usi ng-a St andar 1808 Aed TR BE R Wil ARG yere

grispdr Brmaln YDaspisifisp teshe Wegsestioned dor\mmbiﬂlyn uawm @ the
tm s, irfHeiRiok 18
dfer ate art h}r’ [ tal(;ls'l=1 Q?f’r’? ?%hf%éeté tllldmIg “%L‘é %cgﬁe?%g\gg Si s{jaada(%a
gﬁe%‘t%wﬂﬁ feoring aystemoby aryrerineh }umepaghmg»st evtioi vinis biisHed to
aBe ﬁé’h‘ﬁﬁ&@ﬁl%uf)@ AENEE Ham gr&}fﬁ fhad Hl%géi-gtlé L t?sf%-}olg %%Et %%of

\(/]g&th a tendency to_plateau from about
siae (g @ a‘ﬁﬁ’ﬁﬂ’ﬁd” Biguts e Throvehtisiragrevn e’@iﬂi'@étan Orrdakpain severity

adVertit SouedR 5P BeQthdyinhtl a Y&IaLAy 0 Elgf%ﬁ fbs abglyﬁaﬂlog L]'hg Pow dose

prevented_the increase in séverit
e¥fcempound 31 hadnoapprrer GHect opjthaasimaly C@Nmmhwﬂhmhldlh@mtols

VERiHGtelof S6Rnan deliRedson dosty, (o mRAKA 3 cgLgup had

n%r ked chroni.c inflammation of synovium w th pannus ,
fESEFRthasIPea ftistolgesthewed fhatihe Fehirde aroup andthe iGw-dore compound 31

Vilsbupehatl fhateg RGN HEBRSAOE o SyAb A wh Gt Qi o}éﬁegl%g gnd

ngrmal |imts. At high dose of" compoun

t hin
Vq’?étf‘? G tane and rartilags, Whilejin dederrcthasane gronsethe jointe frere within
pRoffial SinfiQ! AHii0dbse bﬁoh}%mt3IQHerE Rlab a H?lfu&tk exﬁliﬂcg P&rﬁ‘g‘d

bone/c t|Ia e damage. hus a dose- depen
Aormier, erslgax%an el lbﬁﬁﬂﬁt’mgldémm/cmlklgu@mage

al'lﬁs a B@d&&leﬁd’h@erﬁ ftbdt bAGRnpot Sl Wi serVbd &1 lg)th the spft tissue and

sease nodi fying activity of the conpou £hi &

Befnd qarirge acomsistent yyith)a digsasevneisfyingfactivitst ﬁehammunmttms
th&legOnpounds according to the present invention not
only | ower_ bl ood glucose |evel, triglyceride |evel and
fIPA2481at 1 1t 36Y be evidepifrom Fhedﬂba\tﬁethatdhecmmotmdsrasgorbmg to the
E}Jr&s@ntluwéh@dnt nof Mty &vieh ﬁl’oo& buBose bdverl tl%?%\gflflquzgl anﬁ1 ?rse fatty acid

i NCS, roduction in inflammtion,

ppchindigbetprondisions, buttalso infikit PNBraiphatiLef ILofbe;amoxzz MARNOS
?r&ﬁ%ﬁorﬁﬂ @nﬂaﬂ%ﬂ%% el hOhhibR PRE4Ua PHRS RED °f tospehorylatlon

enonstrated ab
of p44/42 MAP kinase and lymphocyte proliferation. The properties demonstrated above

ipdicate that the compounds of the invention should be useful in the treatment of disorders
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i ndicate that the conpounds of the invention should be
useful in the treatnment of disorders 70 WD 2004/ 101752
PCT/ US2004/ 014394 associated with insulin resistance,
hyper gl ycem a, hyperlipidenm a, coronary artery di sease

M 2¢9e6913Fer al vascul ar di sease and for the PCwabITRMGI4394
of inflanmmation, inflamuatory diseases, i mmunol ogica
drseeiated ¥1th insylin resisiangey yperediemia hyprdinidende coronary artery disease

¢ y b ﬁégipﬁéﬂab’vagafpﬁ @isedte %@fo? the e aeydnPH gff%x}mmﬁ, inflammatory

oxygenase phosphodi est erase an nase.
(g?gﬁql] dispasesgproliferative diseases and cancer, especially those

i ing, S

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

di met hyl acryl am de, 43, £29 %6 1.2 mmol ) and benzoyl
. chloride (0.26g, 1.8 nmo I'n~ anhydr ous benzene

(18. 0 hirthesaof Nedt([@d3 Atdi@ofypherhL-diGethyRatbamaglviny]

Gel " chr onat ogr aphy. [ 6003ME PR . | FpaR SO
(DMSO-d6): S 10.33 (s, 1H), 7.96 (d, J=8.8Hz, 2H),

]0069441( d, é')nﬁ @E'gog g(KDamﬂqf§ergY)£iéc§ H}njﬁg'{@qﬁny@ >(le|
glr@;gh)(lgj:rvlgm@eﬂaz(o ) 1.2 BintsB) 4rsl, befiddy chborlid (¢ b6 § 1. 8hﬁnol) in
SRR e oy 3l e i rie 2 s Maspisbeped and
gruflel pfodudt avab purifi(d by 3ilida gel chrdmadgriphy.

1805y Y| CRERA DMK 32 1 G 7 R, 928 8 S, .76
&, J=8.pHz, (()12%)61 ﬁkng en,?m?w gﬁ {y 139. m:s‘-;aﬂ?mlssqb 6121? Ioén ?f(t’ J=2.0Hz,
TRARO G PBA 3 38 S b A diontsD. 08! ol By and

acetic anhydride (5 nL) was heated at 80C for 3 h.

Reactlon npxture was poured in water (50 ni), Solid
ated wgsmd i | tered and boil ed |ﬁagoluene q@led

Me

43 ' 67

EXAMPLE 47
Synthesis of 3-{4-[4-(2-benzo[1,3]dioxol-5-yl-1 -dimethylcarbamoylvinyl)-phenoxy]-
phenyl}-propionic acid ethy] 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), triethylamine
(5.12 mL) and acetic a_nhydride (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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WD 2004/ 101752 PCT/ US2004/ 014394 filtered. Crude solid
was purified by silica gel chromatography to yield 68,
0.35g (yield, 25.0%. [000247] A m xture of
4- benzo[ 1, 3] di oxol -5-yl -3-{4-[ 4- (2-et hoxycar bonyl et hyl
WO pRé&Ma%¢?] - phenyl } - 2- oxobut - 3-enoi ¢ aci d, 6B8CT/Y@B14394

0.17 mmol ), benzotriazol -1 -
%l‘ltsls@g}tq}m%& kil et myIfisd Py 8lfich B Shieoaiogiaphy to yield 68, 0.35g (yield,
hexef)| uorophosphate (BOP, 0.09 g, 0.21 nmol),
trlethyl amine (36 .tL, 0.25 nmol), dinethylanmne in
1049247\,  0A mBxtee of frbenzatip} ioxel-5- -PINF{4-B#-@-atligx yembonylethyl)-

mﬂo&ﬁdpﬁe%} ansul@ 3%0&%@ 33 Z@g{ %@%‘ﬁgﬂ(ﬁf %%Lio%fﬂazo 1-

m xture was oure I n wat er separa ed
wtexytrist(dimetholagyng)-plyispeeninm hpxﬂﬂuetnehospi@cd @@OPand?9 g, 0.21 mmol),

SRR LT SR e

B)) WSS flmﬁdlfoq d0 min-8t 18btn terdpdyatur6. RE5ct{anveixhap pedpoured

j‘n gﬁ Efgg lﬁlﬁu) ]—ﬁbﬁh gepgrfge? Wl ’ﬁlt’%ﬁe% a%léofle ml_pohu_.lﬁsle coglgg %nd( féltered

Deyde salid yay pyrifigd-dy Gita, geIZH)rpm&o@Epl(yhb sield¥d), 2.85 (brs,

i@i&fgaﬁ a3 80 f@ﬁlyﬁé@%@%@@déﬁ% d&ﬁ?}gz %ﬁ% ;\%gﬂ)oye?r{;gped

o, I=8.SDIAVH), €86 (d; 3. ML, lH) @68 (d, SBI0HZ0110), @.5424, 88, 691 (s, 1H),

S o R AP RS irs Ay S5 b S P9y P B
@60 (¢, Be@(ﬂ;ti RH) arall lokd(riJet€.0HZ,13H)[ 000249] To a sol ution

of 2-{4-[4-(1-di nethyl carbanoyl - 2-pyri di n- 3-y| vinyl) -
phenoxy] - benzyl } - mal oni ¢ acid di methyl ester, 70 (0.49
.0 nmmol ), in DI\/F (59mL), ammoni um hydbom de (28%

bew, 12 nmO~Mag~adtdedoand stig \Y i_ght at
terrpera?kcg etlon m xt uke 5 ppurgd in

r (30-m) and ext pted with cBil p (5 x 25
The organi c | ayer] was dried on anhyd us

. sul fate and © rat ed The crade.pr oduct
parlfiefEtby silica togr aphyJE;L
0.23g (yiebd, 24.5%. 72

24 68
EXAMPLE 48
Synthesis of 2-{4-[4-(1-dimethylcarbamoyl-2-pyridin-3-ylvinyl)-phenoxy}-benzyl}-
malonamide (71)

[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),
ammonjum 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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WD 2004/ 101752 PCT/ US2004/ 014394 [ 0002501 Anal ysi s:
"HNWVR (CDC13 + CD30D): S 8.32 (m 2H), 7.40 (m 1H),
7.18 (overlapped d, J= 8.0 Hz, 2H), 7.20 (overl apped

d, J=8.0 Hz, 2H), 7.12 (m1H), 6.92 (d, J=8.0Hz,

VP 2008188752 (q" 3=8' OHz, 2H), 6.60 (s, 1H), 3. PET[U2004/014394

- Jogsdl 2 naiit NI GD TR D R 32 o 2Pl 8 (o 1ED, 718
@s@y@g@; ggh%fs.ol&, 2H), OB fpRENER 702, By, FXANWEHD, 492 (d
UKD S 6 (TP 8.0, 98B, 6,60 (5 1HD.G 200r 9.0zt J32.0

mﬁm_ml_g}g-(&s,m’iggm@rg,g -acrylam de (73) COCH COON
Pyri di ne- 3- car boxal dehyde Urea KOAc, Ac20 NaOEt O ~

Ol ~ COOEt COOEt 24 74 0 COOH N, M N~ N~ M
D nethyamne/BOP O0-.-" 751 i N NI-|2o NuNH2 O 73 3 0O
N fiMeO T OO O 73 '
| . - N N,Me
N/ Me ] 1
N/ Me

° COOMe : o
\©\/CE)NH2
COOMe .
CONH,
70 71

EXAMPLE 49
Synthesis of N,N-dimethyl-2-{4-[4-(3-0x0-3 -ureidopropyl)-phenoxy]-phenyl}-3-pyridin-
3-yl-acrylamide (73) '

COOH NS COOH
N/
Pyridine-3-carboxaldehyde Urea
KOAc, Ac0O NaOEt
° RSN
o]
Xy~ COCH N N,Me
P - L7 e
Dimethylamine/BOP
O 0
H H
N\n,NHz N\n,NHz
75 0 O 73 O O
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WD 2004/ 101752 PCT/ US2004/ 014394 [000251] (a) Step 1:
Synthesis of 2-{4-[4-(2-ethoxycarbonvl ethvl)-phenoxyl -
phenvl }-3-pyridin-3-yl-acrylic acid (74). To a

solution of 3-[4-(4-

CH? B¥MBEhy| phenoxy) - phenyl ] - propi oni ¢ aci dP@YUBR04/014394
ester, 24, (14. 94 g, 45.56 mml) in DI\/F (100rrL)
P07l ne Jalste nibesisof3- {454 :

%E@ﬁﬁw%@gfat@ta%rdm aQd B14) %o $18i6n BFD Z& 4and acetic
anhydride (5.09 g, 49.09 nol) were ad and heat ed

aﬂtarbomg@xlglvengw)rﬁhﬁlyl]mommc nce@\ethylmqtemZﬂx 484 gcdt.36ommol) in

R A L L pr e s S
| 53@/768 Sé % mwadhand acgiictanhydaitie(5.0%g, |4ﬁ@9 mundl patere Iadded and heated at
1o 6 B AU JABABH b ALE BRI LUARDE B s ] B warer

pro uc was purl Ica gel
el wds adiledhandtel act@o’et}mﬂed agetat¢ (3cx 400irol). O9nik)layeyived wlashed

. 1%%%e SgglzeS g{)led ([noag_g@&li ma Egtlavﬁ@zr& %?ang eg?or%%ﬁ. %ﬂ.ldg ptoduct
%w@ pidrifiedby) silica, gencm@%qtc;i}aphgﬁbnd)el&gﬁ g\gthzdéhyl éd\]aﬁa,te- gcegiE adith
‘E%”é’%g 4% 973 o Hz, 2H). 4.02(q, J =7.6 Hz, 2H),
zowgsz@t J‘}mmmmp d(,)zra)lg a. (]QOI—Kk))tS 39)(dg, 7= 6814z 1. 6?;1') ;H) 8.33
b33 e b B PR e R DR e, o,
$-97y(d,iJci $18,2H)| 6.9 (dy] + 8.8, AHY, 2'5))2§th|_“]§?£ glta)e Qgsiw,qg g 'rt:g)m Hz,
%'lgoz)r%é)?(fe‘agéé( ’rﬂlgofg% {{LJ) N?g?'l& 2 \NZ.S cool ed down to
3@)11'[(1'25;1{ ea (b} S,tj.eﬂl gmﬂﬁﬁls dimnlrmmgm -BadRidprape)-peabef-phenyl}-
t3l-q¥8'd%l?-?,-gllEaScsﬁaglcv‘geF!%' ;?%in% o y s%l%ﬁﬁ{h?xé E;M H{Vﬁ 39 r%) and
cthyl aocta?c(l 10 ml7)4was(rﬁllﬁgd foil_a() Bmlib(&ne wasscoakdd ﬁgwﬁl[mBO"C urea
el co
R t ? dﬁ i zmlal astard ?i uor %aéece lri Hlﬁ%ql‘ée 3%11’@&1?% A-{E G
\ﬁ&@xg@dmdyleiﬁ@lﬁpﬁemep}arhamé} mxpmm Ylizeellibycid e 8.6 14.3 mmol)
S aabon s o b ssaie\ Gl g
xefl@@oacetic Eib&b and]v@liejt 65((rsl.) vidd)adddl. 8611(:( silaratd was ﬁuﬁﬁaﬂ b3.répeated
oyl fnifol Sy Toudt) yp 9y Tiahd) o,
[0[;02541 (m HNHMR (OMD-{4), 5 1} .90 (8, I)H.162s) 1H)68 Qd(c(de 4 8% 2.0
i k2 (8 n et T T 365 e S Jaard 5 s fo s
IAH) Sy -hedl enofH), 7.15(d, 1 =8.0 HL 2H),6.97 (d,J= I8 .8,2H),6.95(,J=84
BI#e %i(g% B%éﬁé@%‘i‘zégfrﬁlsg 7;%&3%1?%5{ gfn de (73). To a
5[01'(1265]0n ofc) 8&:{)4 jﬁtﬁe&s Gmi\ﬁdlmethvl 2-{4-[4-(3- oxo—3 urexdopropvl)—
up el do rog l heniyc!e 7 ']%/ﬂr-_sl d\lixgns {4?2—2%0){0-3-
txﬁéldﬁﬂmﬁyﬁrﬁrhgﬁbx@%fﬁeﬂym3, pﬂxdgld%%&)élﬁur&rdl?’@ (. 30 Q,% 2 mmol) in
o L e ming 2o mt 56 Saamh i BEP (500 GBRpoDEagent was

%dBedtind stirted £ rmie}npm&r@fdxdpsimﬁn tirfiéthyikBhe (20 MRCIHED 3 mL,

11§6m Reac cc])n m xture was poured into
mmol) was added 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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ice cold water (100 nL) and extracted with ethyl
acetate (3 x 50 nL). Conbined organic 74 WD
2004/ 101752 PCT/ US2004/ 014394 | ayer was washed with
aqueous sodi um hydroxi de solution (0.5 M 30 ni),
WER 04/T0375¢ 50 m), brine (2 x 50 nmi), dri e dPEFUS2004/014394
-anhydr o gnesi um syl fate and concentrated to about
By | “?-gh ga %Pﬂbﬁ"ﬁ%ﬁ"g%} RyfEoxidg,jolwion £ha Ma B8 dnlpgwater (3 x 50
folL), beihe @ -25t0mIR aheTbninh r6hd Who r@ﬁ%@ﬁl@ate anYJ &héentrgte% fhout
(97.9% . [000256] [ HNMR (DVMSO- d6% 1
est@rct afamggxaLvo)rurge gohd sgpqqgtedﬂqf fi tgeg ind W@phe wﬁhgthal goptate.
ﬂfiéld7781$2{9’(b%) , 7.43 (dt, J =8.0 & 2.0 Hz, | H),
26 - 697§d,J—80Hz 2H),693-
(080239] = SHNPB O-d@ 830.18 (s, 1H), 8.39.(08 J(=¢.8 &H)-6 Hz, 1H), 8.31

&EJ E’I;ITIZ’ é@w&f&g . bﬁgﬁ‘f’ gcét;};— 820;21 2.01298 1226 728 (R 6m),

6.97 4, [ -8(PH AHD Hry(H. - Jest B Hz, PHR6c55y(3, 1ED0A (5- NDIN2 60 (s BED,
3 (77) 00 0 OHI OH\ \
R DR LA ¥t BB, (T R e

D nethylamine O O\ O COCEI NH2 NHZ 74 75 77

[000257] (a) Step 1: Syr*zlg_)?gﬂ.I
2-{4-14-(2-carbanoyl eth -p enoxy]--phenyII-S-

p§ymitlaisis 082 f#-[R o;alrbamoabqatwliz -pynox A -phieny1}HNEN alimeatbgl 1ipyridin-3-
et hoxide (21% ww, 12 . acetate (0.7 nL)
was refluxed for 30 m .Eﬂ*)atﬁ%g“‘?él%g g, 32.0 mml) was
added and heated till it dissolved conpletely.
- et hoxycar bogyl - et hyl ) - phenoxy] (ghenyl} 3-
. d_l 74, (2.40
"heat ed| f O Mn at ref |u§. ) ea?ftl on

Sol i d® rate was puia d by repeated o
crystal from et hylnnacet at e. @
(97.6%) . [000 @Ej ' H\MR ( DVB d6) 8 12 @o

d .,gﬂzg
8.40 (dd, J = 5.2 & 2.0 Hz, 8.33 J =29 He,
1 H, 7.76 (s,1 H), 736(dt J:80&20HZ, 1 H,
food9s51br . (3:) dip 1. ByAthesis szzﬁt r4(<‘ilcaﬁ oylbdB- heiy-3-
Hz, 2H), 96 (OVErT apped d,
@mdgnﬁgxl;am_@ﬂ@] A mighge pﬁsodm eth@u@{z(% wig, £2 flpand ethyl

'5'@&7@3@.7 mL) was refluxed for 30 min. Urea (1.92 g, 32.0 mmol) was added and heated
till it dissolved completely. 2-{4-[4-(2-ethoxycarbonyl-ethyl)-phenoxy}-pbenyl}-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): 8 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, J = 8.0 & 2.0 Hz, 1H), 7.29 (br, 1H), 7.27 — 7.23
(m, 3H), 7.15 (d, J = 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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75 WD 2004/ 101752 PCTI US2004/ 014394 [000259] (b) Step
2: Synthesis of 2-f4-[4-(2-carbanoyl-ethyl -

henoxyl - phenvl } -

N. N-di met hyl - 3-pyridin-3-yl-acrylamde (77). To a
s%?&?“WéWﬁf 2-{4-[ 4- (2- car banoyl - PCT/US2004/014394
- phen I} 3-p r|d|n 3-yl - acr lic aC|d

fj@ﬁ‘&é@] phegs. A A N ‘
@WM@%M éfzgg F‘a @Qfgﬁm

% added. and _stirred at room t enperat ur

thy-hepRsy hplheais) riepyrslin3-wi-peyiageid, 70,6500, 5. LGB! imPOLH (s
v»ms) A RSmAR ¢l .64 inL I B8 nfrd1) m@ﬂeageﬁt @ sﬂi, fgégq'%"? Q'eﬁ added

m Xt ure was poured into ice wat er
e PUE TR tAmBYTRTe fat kY latréDemet&yhsmnn@O MGoABH) 865 mL, 15.3

QR8N Was AR¥EANd WRRAUESRSHeM § Qiy ﬁ{a)léﬁ&% rﬁ?ﬂ %{gg poed into ice

sodi um bi car bonate sol ution (30

rfeld waseri(HY mb) apd sRirgered widy ¢thyd acatatethya ol Quadired iotpanic layer
SiHsfyabiRed wihWeBraldQeHE s Waum Bfégfb{)ﬂa?edsgi:h}(wﬁ ﬁld 5, Uler (3x50

chronatography and ‘product was e

dhlbe baredy moftwlnadrisd on @nlyydigus mégadsim suilf4tegC@6 pdffjict was

[&99@%9)] mhéa'%@ﬁﬁ&'}ﬁ%%ﬁ% and gﬁ)dgcg a\fa.ggluteé % h&) %grnc B}etharml

(lﬁ)l) ?elczéégtﬁbz%)(m 5H), 6.95 (d, J = 8.8 Hz, 2H),

S, BRSS9 g -0

z.a-gHz, 121)3328(@1 13{).7%{)7&&@254{)) 6.EX@VPE B85z, Syt 41995 S) = 8.8

S5 0 IS DR GARAL BBy - LS

My]lﬂq@ﬁy,l%l‘l) N, N-di met hyl -acrylanmide (72) 0 /O
M O\ BOP/Dinethylamne OM OO0 O NH2 | /

NHZ 78 O 72 O [000261] To a solution of

3-benzo[ 1, 3] di oxol - 5-yl - EXAMPHUE(P- carbannylethyl)

ph AL 0
n ST PR Bl T ARl SR ey Raos i S -
BCP reagent (2.21 gN,H Cﬁmmm-f)crﬂaméeaaded and stirred
at room tenperature for 15 min. Dinmethylamne (2.0 M
in THF, 6.90 nL, 1.8 mml) was added and stirred for
another 15 Reactlon m xture was poured ifto ice
%ﬁ and extracted A

( [ - Co I’Tb In %P%irgggylla%inle ay e

O
O\/\rNHZ
78

o)

[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 ethy] acetate (4 x 50 mL). Combined organic layer was washed with
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76 WD 2004/1111752 PCT/ US2004/ 014394 sat ur at ed

aqueous sodi um bi carbonate solution (30 nL), water (3

x 50 mL), brine (2 x 50 nL), dried on anhydrous

wq?nesiuq1sulfate. Crude product was purified by
YPHEYYEE  chr omat ogr aphy and product was eXGRERIMPLH

chlor formmethanal- (19:1). Yield: 1.91 90. 0%

B e R U B sDlgtion B8 Tl watg b x 40 ). e 3 x 50

=nt7), &1eﬁ|2)n axa'bl)irouﬁ rr&éne(sdlm shifate. Gude ]B'lléducz s glﬁqf%% b@qmc gel

H
h%)glafoéﬁplg') and Pr%d“&t ‘é’l?FcF{‘fe%w‘FECthE P-ﬁonll_bﬁn@?ﬂeb(l 119~I)Y1816 159 g
(©9.0%).6 Hz, 1H), 5.96 (s, 2H), 3.00 (s, 3H), 2.87 (s,
3, 277 (. ) =8.0 b, 2%{2. EXAVMPLE 52 Synthesis of
490026 [ 4. S*ﬂ%%@%ﬁ%%tqm GOpRERGEA (4, PhayHz, PH), 6.94 (d, T =
- Hz QH‘Sf%td?B(h 'J% PX 'sz?%} §8%ng 804)1{9{1%{5‘ éj?( &8 W EENaa, 7 =

reagen

ﬁ%@@ﬁyﬂ%ﬁnlﬁb 6 50 (5, 1ECED0 @, 1 66@0&) 896 GOCHY, 3.004s, 39),2.87 (s,
N Me77 (N MR o g)NaOEt.NHQ 81 0 [000263] (a) Step 1:

Synt hesi’s of 2- ? [4-(2-ethox caronyl ethyl)-phenoxy] -
phenyl} 3- pyri di n- 3- yIpropionic acid (79). To a
solution of 2-{4-[4-(2- eg bpnyl -
et hyl ) - phenoxy] - phenyl } pyri |n 3 yl -acrylic acid,
7Synthegs ofP- t-[43@- c@rbmmvl)eﬂm}phe;n@xy]ebhemw JHtdiaethyl-I-gyriliin-3-yl-
80 nlL) palladi um on carg ﬁ &%% QE& was added, degassed
and charged w th hydroge ?red overnight.
Catal yst was filtered and sol vent was evapor at ed.
Product obt ai ned was used w t hout further o
C@bkon. Yield: 5 4-9.doBR.0%. 77 MO~

o
H,/Pd/C N BOP reagent
- Dimethylamine

[000263) (a) Step 1: Synthesis of 2-{4-[4-(2-ethoxycarbonylethyl)-phenoxyl-
henyl}-3-pyridin-3-ylpropionic acid (79). To a solution of 2-{4-[4-(2-ethoxycérbonyl-

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 £(90.0%).
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[ 000264] ' HNMR (DVSO-d6): S 8.35-8.33 (m 2H), 7.58
(dt, J = 7.6 & 2.0 Hz, 1H), 7.28 (d, J = 8.8 Hz, 2H),
7 26 7.24 (m 1H), 7.21 (d, J = 8.4 Hz, 2H), 6.88 (d,

8 Hz, 4H), 4.03 (g, J = 6.8 Hz, 2H), 3.85 (t, J
JV‘?Z‘@“Fi‘imlH) 3.24 (dd, J-= 14.0 & 8.4 Hz, PGI/YS2004/014394
2.93 (dd, J = 13.6-& 7.2 Hz, 1H), 2.81 (t, J = 7.6 He,
2090264} 59 WHWﬁO@s}Iﬁ“@-MZ% (m,1H)( 1.58 (di,36= B6Z, BéHHz, 1H),

AR B She s PULAES (o o, 6an a1~ e
yHat403] (31.- Joh@B ébz%/IH)phéﬁytl 3= r6Ei|m ,QH),C. [add, Jet hwo &34 HE, 1H),
SNy S B r o Il pat it I T e ke 250 6, b7 as ez e

dpﬂﬁ)&Hz,Bébld 79 (5.40 g, 12.8 mmol) |nDI\/F(15 m_)

Y TSk Sl o 3.2 TP

tylety®rpibnoxe]-plon vl Hrofichic ddideth _%;dsagme '16% sglufM)h Gf 2 IzH (2
e a stirre or anot

FhoR A bops R R e e daropians AT GIAd & 15.8
\mmﬂ} m(I]I‘@E(]rBLr)lL)&ﬂdthﬁmhfrﬁQI 60l mu, 119 2ekrhot) a@mmﬁeﬁﬁc{nﬂ(mo gld.1

lfL%sa i n‘g anlec I a%"{‘j g washed wit

OIS S i RPE A D L mapy Qpetgilamine (3.0 M in

m{hF 3130 miva3 8t m(rQ)l))Wa]; @@dedlapd ﬁgbﬂl g)r é"’[bzmm Hea&fhn ¥ xture
an ro u oduc Wwas
A8 R TR il 050 ol T i o pPas b S s dtede x 1Bl
é]ogiberéd ot@ajci)lb éaylaﬂ Wdsofaakidtwiet hanalec)l bk So%s)sgiméﬁlé&&b(oﬁa@ Qolfition
(5 1000, bl €5 oo HRY Bt B0 drigd on ok TS

Shifate. €r88 ptatinctdwas plrifledy, sﬂi’dal)gd éhéé’rgz:if()%r d% and Ero%u&'%vas eluted

s‘{“H%i"’Hi’mq‘erb g’e%‘a%‘ﬁ(‘% § gl‘nz%d 450 g(83:6%)3 = 7. 2 Hz 2H)
J000866]S, Smmmmoéds) 5J8348.B (ﬁlZZH)?H)SA (éh 14 7(6t& 2 I, 1H),

T A B 50, R b B T ROR G YT 46 (a1 = 68 iz,
el S Kk et g, £33
gtsr?a?qa%%g% érﬁ %\%g "uxed for 30 mn. Uea :
([cmozml g, (ZDStep ma;hihemgsf deﬁﬂ(zaéﬁbd?rﬁﬂleﬁﬂd)tﬂﬂehoﬂﬂ phenyl}-

N

}w/m bm mm 20. (aﬁmdﬂ)ehh] ymym&ﬁfe (08QnL) vk r8ux8d £o3 30 &uifMRLA (1.20
for.90 mn at reflux. Reaction

dd d
\AB’Z(E@ : ‘garg aé%% ggf%edrt%‘ﬁp‘ls?rlr‘ffé‘rcﬁfn@]@@ly Addtltdli zed
h)lmbﬁhiyl&Jlrbﬂﬁ@&l-(zq:tyinﬁméﬁiyléﬂ@l}(ﬂ)h&&ﬁix?] Ke% ggrapldi@@acldiéiﬁﬁ@ster 80,

B850 it e et or S0 it gt rediy. Reiiomrpiary 5o
poled Dot Gmpatan e, Madraiaéd By ‘&2‘;’%?%“23&%3’9@““ (30 mL) was
SRS AR e S0 RGeS x STan  Orgmisdmr papwesbpd with water

[(239 Qe ﬁﬁ]z ar;d‘%ﬂhﬁ (] MQ’M@ )i%nﬁo\&d s %m%@ed(ﬂ? siléhlel c?xro";’rratogjaphy
gm%}’)rggtﬁi wa'%?}l)lted 7v1t§ zhlefﬂform_methqnql gl St’ b: Y{pld— 0g4 g (BD. 6%)

;dabhss]ﬁi SWPWRQEMS@)-&?;SZS@W 306(m7§H§?r56’5 (g g'igé‘vzz% Hz, 1H),
7, (bn 18, 7.25 (d, T = 88Hz 2H), 722(m 1H), 7.19 (d, ] = 8.8 Hz, 2H), 6.87 (d, J=
8.8 Hz2H), 6.7 (br, 1H), 4.27 (t, ] = 7.2 Hz, 1H), 3.21 (dd, J = 13.6 & 8.0 Hz, 1H), 2.84
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78 WD 2004/ 1017-92 PCT/ US2004/ 014394 (s, 3H), 2.83
(dd, J = 13.6 & 6.8 Hz, 1H), 2.76 (t, J = 7.6 Hz, 2H),
2.75 (s, 3H), 2.32 (t, J = 7.6 Hz, 2H). EXAVPLE 53
Synt hesi s of

Q\F‘)&f’ﬁ%ﬁyl 2-{4-[ 4- (3-0xo0- 3- urei do- propyl ) PEhvesNIYGI4394

pyridin-- 3-yl opionamde (82) 0 O N M
Kﬁ S/@/ 2% (i@ Uirda o1 feiz, RH%E’ 760, 1=0.6-H80H), 200306t 3H), 19.32 (¢, J
NH% HB2H9 O [000269] A nixture of sodium ethoxide (21
%ww, 8.10 nL, 21.8 mmol) and ethyl acetate (0.6 nL)
was refluxed for 30 mn. Wea (1 30 g, 21.8 mmol) was
added and heated till iFX%i édcorrpletely 3-{
4-[4-(1- D net hyl car banoy pyri1 di n-3-yl et hyl ) - phenoxy
]Sy“ﬁbﬁ%?f IN-Ntophord- t4- el cbret-ryteidesprapy))- Bidady]-phe)-3-pyridin-
3.80 mol ) was added §§;]1| pg(;ﬁ{meagmgo 5 mn at 80C
Reaction m xture was cool 0 Too )terrperature
neutralized by trifluoroacetic acid and water (50 ni)
was addedg and extracted with ethyl acetatge (3 x 50
. _Qrghni g layer was washed with water (2 X 20 n)
br e "(50 m.). The conpound waspurifi
i yelMechr omat ogr ap and pr oslye
m net hanol (923F2 Yield: 0.
' HNMR ( DMSO- d6NaO8t10. 17 (s,

(m 2HP. %22 (br, 1H), 7.53 (dt, J = $.6-& 2.0 Hz,
iH), 7.2§-7)19 (m 6H), 6.89 (d, J = 8.8 211), H
6. 880(d, 88 cbBrt 2H), 4.28 (t, J = 7. N\n/NHz

3.21 (dd, J = 13.6 & 8.0 Hz, 1H), 2884 (s, 3H), 5
2.86-2.78 (m 3H), 2.75 (s, 3H), 2.57 (t, J = 8, 9w
2 79 WD 2004/ 101752 PCT/ US2004/ 014394 EXAMPLE 54
E@ﬁ%@?&s. s Aymixgure gf s:dmmmhmm;/ FH&awiv), SNID g 20wt dibh and ethyl

ﬁé&tz{té'r('o(@mm(gaﬁeﬂ'ﬁx%h %}Bb %HX aJrea (1.30 g, 21.8 mmol) was added and heated
till it dissolved completely. 3- {4- [4-(]-D1methylcarbamoyl-2-pynd1n-3-ylethyl)-phenoxy]-
phenyl}-propionic acid ethy] ester, 80 (1.74 g, 3.80 mmol) was added and heated for 5 min

at 80°C. Reaction mixture was cooled to room temperature, neutralized by trifluoroacetic
acid and water (50 mL) was added and extracted with ethyl acetate (3 x 50 mL). Orgéxﬁc
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 (97:3).
Yield: 0.30 g (16.7%).

[000270] 'HNMR (DMSO-dg): 5 10.17 (s, 1H), 8.34-8.31 (m, 2H), 7.22 (br, 1H),
7.53 (dt, J =7.6 & 2.0 Hz, 1H), 7.27-7.19 (m, 6H), 6.89 (d,J=8.8 Hz, 2H), 6.88 (d, J= 8.8
Hz, 2H), 4.28 (t, J=7.2 Hz, 1H), 3.21 (dd, J=13.6 & 8.0 Hz, 1H), 2.84 (s, 3H), 2.86-2.78
(m, 3H), 2.75 (s, 3H), 2.57 (1, ] = 8.4 Hz, 2H).
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phenoxy] - phenyl }-acrylamde (83) 0 0 NN M MO %OW~11
N, M MeO %OMez~~' Me Pd-C/H2 M OO H NyNH2 / N NH vy
2 13 0083 O0O[000271] To a solution of
et hoxyphenyl') - N, N-di met hyl - 2- {4- [4 3- 0X0- 3-
é%@gﬂxr}l&ﬁyl ) - phenoxy] - phenyl } - pr opi onani de, PGEUR08##394

g 0.96 mmol) in acetic d (10 nlL) palladiumon
carbon (10% wet) and an‘%&#ﬁ%&%é‘l‘n&te (3.3g, 53.1

MMSlypthesissof 348ldetmanskybriny)XeN-digethfln- {ACPL? Uﬁg-‘ﬁﬁmopmpyl)
filtered and the pr oduct was crashed out

of water (30 ni). BYP¥lpkenyl}-perypmifes$d)
recrystallized fromethyl acetate. Yield 0.13g
(26.0% [00072] "HNVR (DMBO-d6): S 10.16 (s, IH),

tion

5
s
8.8
1l_|) ’
2. 75(dd, J=13. 6
EXAMPLE 55 | 5
Product i on i MR e Ui NBnpounds of the “Rpe
I nventi on [16)00273] BA/ pacJ mice, six t®d3eight vvee

old, were adm nistered orally conpound 31 (50 or
ng/ kg), compound 77 (50 or 100 ny/kg), mnethotrexate

(moozmg/ kgTo a§olmq3ﬂﬁ"l3t-(8\5€d1ﬁ1@ﬂlbi henyDIN m&lhﬁhﬁ‘yl-mhbmkﬁcﬂao 3-

m?l é??' srﬂ’sf oxiTFd}& g@g &% Sol ut al %
A‘FF PPIERL RISV fpey PR A 60 %01 g@mpk) eth%,cam apid (10
\Amthdmamp@hyaamm% des) @B%&Wﬂiﬁ% € 9%@39%&9%55

ar | 0 00

CeRL et g B St s Blrecanddimprodnst prosmaedas by
[ 8idit@h eflwhter (361[’1&]) YSlid vk ﬁ&&em&@%étalgﬂezi@om ethyl acetate. Yield
P%L@Egﬁi/ 014394 tunor necrosis factor-al.pha

) content. Plasma TNF-al pha was neasured
u[somlmyzl a c?m?akgmscsag)dma 6 @Pmm 74 I(BME&%,! mw({apﬁé §8Yiz,
enpl oyi ng reconbi nan

0% el A B 2 SR e W toiah BB 4. ar b 8 Hey®, 627 (o,
NEN4.23 (1= 7.6 Hz, 1H), 3.66 (s, 6H), 3.17 (dd, J = 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). '

) 27 (d, J = 8.8 Hz,
,'3‘6(d J = 8.8 HEO 5+, 88
®e27 (brs, 3H), 4.23 = b Hz,
6H), 3.1PdCh, J = 0

2.81 (t, J= 8.2 Hz, 29Me2'Y8( s, 3H),
6. 8Hz, 1H), 2.59 (t, J—800 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 [DMSO0]/ 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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of triplicate determ nations was cal cul ated and

expressed as a percentage of LPS-induced TNF-alpha
production with vehicle (=100% . Statistical analysis

was performed using a one-tailed, unpaired t-test
wWorRo@naphPad Prism software. As shown in Taldcen§2004/014394
both conmpounds 31 and 77 significantly inhibited

LRsor mpdigsie dacTixfalphia fF pirbe)rotienn AlasmeiTOG -alfBlAs nfasured using

VAR SRR &l 0GBl EER) KR osgmo

nepgying me@nbifaht fnufife TINBjpbal nogeRFrate hGGnda4 kave.(Ths me&yvalue

(HoiPRaR BEE i STl B A hardsg &y ertr R P mducea
EEI;fB)alpﬁdprosudhAh withrealicle & 100%:) (BtitisOEal wedl gsikswasegaifemd using a

BRIt BT roArRERte IVRE Apatnih Table 6, boh

| tongpotndsB1 and 7Meigifibeitly irhitetes LPS-Ghdubat TMR.AYha production in mice.
nodi fications thereof will readily appear or may be

suggested to those skilled,ip the art, and it is
intended therefore that thgébﬁﬁvgntion is limted only

by [tiffeatmed ri t and scope of the TalT OWep&ent TNF Froduttion
LLOYD WSE dainms 1. A conpound gel ect edMéag® SEM)*

gr Q0hicRMBMSE0/8¢unl) (7=7)14- [ 4- (2- et hoxycar bonyk g
et NYdoppPRRIMIXS) mpfpg M) T - 3 - pyri diN-3 - yT54=za@yr yIi C

aci|@ompfind 77 (100 mg/kg) (n=5) 6720 _
2- {|Eohfboknd 3160 Fighiig§ (EBPT OPY! ) - PNENOXY] - PHeTgg g3~ Py 1
di N-EmpbuRBNIOEmBePEdP) ;. 2 53+20

{g' ll\ffeﬂﬁdﬁ-efﬁé(@@'mﬁk@[( Ay, ~PIENOXY = [pienyt ¢ 1 5
- 3- YT -
ta] %ﬁ A v \Béér?;‘ﬁ‘OTSW Lﬁﬁfh ﬁeeq:luég%dr]ed fﬁesthoxile t}axled)

- N, N- di net hyl - 3- pyrldln - acrylan1de (77);

3-benzo[ 1,

3] di oxol - 5-yi - 2-14-[ 4-( 2- car banoyl et hyl ) - phenoxy] - phen
yl'l -acrylic acid (78); 2- :
{4-[4-(2-ethoxycarbonyl et hyl ) - phenoxy] - phenyl} 3-pyrid
in-3-ylpropionic acid(79); 3-

{4-[4-(1-di et hyl car banoyl - 2- pyri di n- 3-yl et hyl ) - phenox

Yiooa2 Ry ! } HaRi@REQRbE spRGhdefbiiftheS ke Sr%gel]t invention, it will be

understood that many modifications thereof will readily appear or may be suggested to

N8

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.
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2- {4-[4-(2-carbanoyl et hyl ) - phenoxy] - phenyl }
- N, N-di net hyl - 3- pyri di n-3-yl - propi onam de (81);
N, N- di net hyl -
{4-[4-(3-0xo0-3-ureido-propyl)-phenoxy] - phenyl }
-3-pyridin- 3-yl-propi onam de (82); 3-(3,
5-di nmet hoxyphenyl ) - N, N- di net hyl - LLOYD WISE
é 4 ( 3- oxo- 3-urei dopropyl ) - phenoxy] phenyl }
M1 ani de (83) or pharnaceutical |y acceptable salts,
hydraAe$nmbmﬁnkuﬁmdﬁnhhmegmmpc&mwﬁn@hﬁrnaceut|ca

£ SR B BRSBTSl L i o

phar nﬁqaqni(pako-gm@@r&pmﬁeﬂéxw@ﬁerty{}ewppﬁm 30fl-acrylic acid (75);
di abet es, %pe gly pi.dem a, obesit

and
el at b S GPHERTO LR DIReP Py hPRsORB U g arle £3d (76)
clai mly. [@faﬂcﬁbs}héﬁmﬁ%ﬂeﬁ&!ylr] ¥h@lﬁ/ﬂeﬂtbahln?etl%@f3[ﬂﬁlﬁln Ayl
A pharmaceuti cal conposition the treatment of
di abetwylawistied?T)si ng a conpound according to Jaim1

and ag. b@&%"[‘ sebetisadot n{4 q&%ﬁrb%ggll@glg%%ﬁ&xg?gh&g -acrylic

insulin or I nsuli'n a ure
|nsulamd§§bxetagogue a thiazolidinedione, a flbrate

L ovP WS S B e PRy P ey hropiche
hydrowymy9hylglutaryl (HM5 CoA reductase inhibitor,
an al osi.das ito bj ci d- bi ndi
r esi n‘L2 Qﬁa{géy imeffyy, g@ﬁ‘ﬁ I;lp}f) Lf!:'513 letgﬂbpﬁ?“(%’f] Weﬁylggfcﬂ"omc
5. Than@empnghﬁ(an of claim 4, mhereln the agent I's
selected fromth ﬁgroug consisting | f onyl ur ea,
a t hi aA61lfdFergrmedethy)-phesoxylepheny] NNefimen--gyridiira v
conpo§ngﬁQmQ@§gbaln15 wherein the agent is

urea Use of a conpound accordlng to claim

| E-dpethdriat4-tnCoroz- wéuipdﬁwﬂﬁrp%?Wﬁ enyl}-3-pyridin-

treatg@mbmghmghﬁgqggp hypergl ycem a, hyperlipidem a,
obesity and rel ated disorders. 8. A pharnmaceutica
corrpo§1(3,| Sodintethoxyphenyl)-Bal wimethdf2-{ ff4-Gramat Jovpidopropyl)-phenoxy]-

| mungl Q91,SRkylamide (83)

or pharmaceutically acceptable salts, hydrates or solvates thereof.

2. A pharmaceutical composition comprising a compound according to Claim 1, and a

pharmaceutically acceptable carrier.

3. A pharmaceutical composition for the treatment of diabetes, hyperglycemia,
hyperlipidemia, obesity and related disorders comprising a compound according to claim 1

and a pharmaceutically acceptable carrier.

4, A pharmaceutical composition for the treatment of diabetes comprising a compound
according to Claim 1 and an agent selected from the group consisting of:

insulin or an insulin mimetic,

a sulfonylurea or other insulin secretagogue, a thiazolidinedione,

a fibrate or other PPAR-alpha agonist, a PPAR-delta agonist,
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di sease conprising a conpound according to claim1 and
a pharmaceutically acceptable carrier. 9. A
pharmaceutical conposition for the treatnent of

i nfl anmatory or immunol ogi cal di sease conprising &LOYDWISE
conmpound according to Caim1 and an agent sel-ected
fromthe group consisting of a nonsteroida
anti-jinflammatory drug (NSAID), a cycl ooxygenase-2

i nhi bt gP?EE% corticosteroid or other

i Munostafpseskdrhgdragenéthylgluctirg  HVG )Tl feductase inhibitor,
antirhe ti.c dr . RD), a TNF-al pha inhibitor,
othermb§g%?@H%mFﬁ%?éﬁgﬁl} ot her i mmune nodul ati ng
agent a bidstidbiding@ési; agent. 10. The pharmaceuti cal
conmposition according to Cdaim9 wherein the agent is
a cofR%dosteroid or nethotrexate. 83 LLOYD WSE 11
Use ofja@nconpound according to claim1 in the
preparation of a medicament for the treatnent of

i nf | apieBee®by or i nmunol ogi cal disease. 12. A use
accorgﬁﬂgakﬁkgkgin1ll wherein the inflanmmtory or

i mmuno oglcaf I sease is selected fromthe group
consisting of: rheumatoid arthritis, osteoarthritis,

nkyl asing spondyliti.s,  psori.asjs oriati
S the Tt BB a4 PRsHRIS apdft  sefiplsdtrom the group
Sy ndr estRistivd i fasulfoiGies, thia¥@idetivaa arfibrate, 2aa s gtatiand
mul tiple sclerosis. 13. A pharmaceutical conposition
for the inhibition of TNF-al pha, IL-1, IL-6, PDE4,
DE3, TR ipdsiMBI oK 10ia S S . wHe NPt la g OIS A1 6:31REL. S| g a
compound according to claim1 and a pharmaceutically
acceptable carrier. 14. Use of a conmpound according to
| ai ' j - [
P by o S Ps R RELRNEAD oRln & R RBTROn pAmblEament for the
?f,czmmqrg of/ARb§tER gmrglycpw,dwp@(ipq’dgpia, qbgsitynand related disorders.
pharmaceuti cal conposition for inhibition of the
undesired action of cytokine, phosphodiesterase, MAP
&i nasé pbarmeagettisakspgmrsitien fo thertieaimeyt af inflammpont drgmimupological
. [ ve: . ngl. i {0 im1
St i oofiq $o SRR BT S8 £ bl Rodeptabt
@imermaceuti cal conposition for the treatnent of
.hyperlipidem a conprising a therapeutically effective
anmount of a conpound according to Claiml and a

fhar npgasinaealtlcyl RapoptiaR e teafdatndint oflififlafimatory or immunological
pharmaceutical conposition for the treatnent of

digasn e YPTTEA CoPerBkIcodBgl Chimd aad @pagrntind

éﬁgghqhﬂgﬂkgmﬁkqbgg%hgq@ a pharmaceutically acceptable

carrier. 18 Use o conpound according to claim1

i n t hengnstepeidal tanennfisinmeatery dineea(NSAID), @rcytloexygenase-2 inhibitor,
a corticosteroid or other immunosuppressive agent, a disease-modifying
antirheumatic drug (DMARD), a TNF-alpha inhibitor, other cytokine inhibitor,

other immune modulating agent, and a narcotic agent.

10. The pharmaceutical composition according to Claim 9 wherein the agent is a

corticosteroid or methotrexate.
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treatnment of coronary heart disease. 19. A

phar maceuti cal conposition for the treatnent of cancer
or proliferative disease conprising a conpound YD
according to claim1 and a pharmaceutically accept abtQYD WISE
carrier. 84 LLOYD WSE 20. Use of a conpound

accordi ng to cl aiml in the preparation of a

bt oI i ﬁ & cgttal ci?%lrpg %cct%rrdler%gtg%ﬁlm? ﬁl%?)?eparagon of a medicament for the
treatment of inflammatory or immunological disease.

12. A use according to claim 11 wherein the inflammatory or immunological
disease is selected from the group consisting of: rheumatoid arthritis, osteoarthritis,
ankylosing spondylitis, psoriasis, psoriatic arthritis, asthma, acute respiratory distress

syndrome, chronic obstructive pulmonary disease, and multiple sclerosis.

13. A pharmaceutical composition for the inhibition of TNF-alpha, IL-1, IL-6, PDE4,
PDE3, p44/42 MAP kinase, iNOS or COX-2 comprising a compound according to claim 1

and a pharmaceutically acceptable carrier.

14. Use of a compound according to claim 1 in the preparation of a medicament for the

inhibition of TNF-alpha, IL-1, IL-6, PDE4, PDE3, p44/42 MAP kinase, iNOS or COX-2.

15. A pharmaceutical composition for inhibition of the undesired action of cytokine,
phosphodiesterase, MAP kinase or cyclooxygenase comprising a therapeutically effective

amount of a compound according to Claim 1 and a pharmaceutically acceptable carrier.
16. A pharmaceutical composition for the treatment of hyperlipidemia comprising a
therapeutically effective amount of a compound according to Claim 1 and a

pharmaceutically acceptable carrier.

17. A pharmaceutical composition for the treatment of coronary heart disease

comprising a compound according to claim 1 and a pharmaceutically acceptable carrier.

18. Use of a compound according to claim 1 in the preparation of a medicament for the

treatment of coronary heart disease.

19. A pharmaceutical composition for the treatment of cancer or proliferative disease

comprising a compound according to claim 1 and a pharmaceutically acceptable carrier.
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20. Use of a compound according to claim 1 in the preparation of a medicament for the

treatment of cancer or proliferative disease.
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