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TO RELATED A&E%?%u [ 0001] Tﬁmﬂiﬁiﬂﬁﬂﬂmmwon clainms priority fromU.S.
Provi sional Application No. 60/334.848~+ filed Novenber 29, 2001, and is

i ncorporated herein, inits entirety, by reference. FIELD OF THE | NVENTI ON
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m t ogen- aatfarehed protein (MAP) kinase, cycl ooxygenase-2 (COX-2) and/or

I nduci ble nitric oxide synthase (i NOS).

FIELD OF THE INVENTION

[0002] The invention is directed to compounds, for example, heterocyclic
derivatives of acyl urea, thiourea, carbamate and thiocarbamate compounds, that
provide a variety of useful pharmacological effects. The compounds are useful, for
example, in lowering biood glucose levels in hyperglycemic disorders, such as
diabetes mellitus, and for treating related disorders, such as obesity and
hyperlipidemia. Furthermore, these compounds are useful for treatment of disorders
associated with insulin resistance, such as polycystic ovary syndrome, and for the
treatment of inflammation, inflammatory and immunological diseases, particularly
those mediated by pro-inflammatory cytokines (such as TNF-alpha, IL-1 beta and IL-
B), type 4 and type 3 phosphodiesterase (PDE4 and PDE3, respectively), p44/42
mitogen-activated protein (MAP) kinase, cyclooxygenase-2 (COX-2) and/or inducible
nitric oxide synthase (iNOS).

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

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

VUVUVL
1

AR

Yl lalalaa Ly




BACKGROUND [0003] The causes of diabetes nellitus are not yet .,gn %06
al t hough bot h enetics and environnent seemto be nmjor fac;o? M@é I
di abet es, al S(Yv‘gwoés i nsul i n-dependent di abetes nellitus fT’Bﬂ%’ s an

aut oi mune di ' | ] : W] ntigen.s.still .

uni dent i fi é’%ﬁfé@é 'ﬁr@é";ep’ﬁg%g ?’ﬁ%% %%i%ﬁ%%b%ﬁgﬁﬁé? IihedRechapisin ruain |
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adm ni stered parenterally and as shown in Table 1, there are generally

[0005]

" four major S-—p &
~ treatment 4 L}f% sApprgvedMechani sns O{.il'iitrgt}o%tsl on
Dr ugsActi ofp Sul f g’ﬁyﬁr eaflour %r::%f mul at@?ﬁ ﬁg@:&%ggn a;
Sulfonylurea four (1st stimulates hypoglycemia;
generation) pancreas to may increase
and release more cardiovascular
two (2nd insulin risk; contra-

'| generation) indicated in liver
and renal
dysfunction;
hyperinsulinemia

Biguanide metformin reduces glucose | lactic acidosis; Gl
production by side effects
liver; improves
insulin sensitivity
Alpha- acarbose reduces glucose | Gl side effects;
glucosidase absorption by gut | requires frequent
1 inhibitor postprandial
dosing
Thiazolidinedione | trogiitazone stimulates edema,; contra-
(withdrawn) nuclear PPAR- indicated in heart -
rosiglitazone gamma (ecegtor; failure; Iong_
oalit reduces insulin onset of action;
pioglitazone resistance weight gain;
frequent liver
function testing
TABLE 1

As is shown in the above table, each of the current agents availabie for
use in treatment of diabetes meliitus has several disadvantages. Accordingly, there
is a need for the identification and development of new agents, particularly, water
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l'iver function testing TABLE 1 [0005] As is shown in the above tabl e, each
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has several g GoRditlyR M iHIRA the \Balk badbes ¥ rEsponsive to the effects of insulin,
there is a need for frequent liver testing for patients using these compounds. In fact,
- the known thiazolidinediones are not effective for a significant portion of the patient
popuiation. In addition, the first drug in this class to be approved by the FDA,
troglitazone, was withdrawn from the market due to problems of liver toxicity. Thus,

there is a continuing need for nontoxic, more widely effective insulin sensitizers.

[0007] As indicated above, the invention is also directed to the treatment of
immunological diseases or inflammation, in particular, such diseases as are
mediated by cytokines, COX-2 and iNOS. The principal elements of the immune
system are macrophages or antigen-presenting cells, T celis and B celis.
Macrophages are important mediators of inflammation and also provide the
necessary "help” for T cell stimulation and proliferation. For example, macrophages
‘make the cytokines IL-1, IL-12 and TNF-alpha, all of which are potent
pro-inflammatory molecules. Cytokine production may lead to the secretion of other
cytokines, altered cellular function, cell division or differentiation. In addition,
activation of macrophages results in the induction of enzymes, such as COX-2 and
INOS, and in the production of free radicals capable of damaging normal cells. Many
factors activate macrophages, including bacterial products, superantigens and
interferon gamma. |t is believed that phosphotyrosine kinases and other celiular
kinases are involved in the activation process. Since macrophages are sentinel to
the deveiopment of an immune response, agents that modify their function,
specifically their cytokine secretion profile, are likely to determine the direction and
potency of the immune response.

[0008] Inflammation is the body's normal fesponse to injury or infection.
However, in inflammatory diseases such as rheumatoid arthritis, pathologic
inflammatory processes can lead to morbidity and mortality. The cytokine tumor
necrosis factor-alpha (TNF-alpha) plays a central role in the inflammatory response
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of which are incorporated herein by reference, have recently been approved by the

U.S. Food and Drug Administration (FDA) as agents for the treatment of rheumatoid
arthritis.

[0009] Elevated levels of TNF-alpha have also been implicated in many other
disorders and disease conditions, including cachexia (Fong et al., Am J Physiol,
256:R659-65, 1989), septic shock syndrome (Tracey et al., Proc Soc Exp Biol Med,
200:233-9, 1992), osteoarthritis (Venn et al., Arthritis Rheum, 36:819-26, 1983),
inflammatory bowel disease such as Crohn’s disease and ulcerative colitis (Murch et
al., Gut, 32:913-7, 1991), Behcet's disease (Akoglu et al., J Rheumatol, 17:1107-8,
1990), Kawasaki disease (Matsubara et al., Clin Immunol immunopathol, 56:29-36,
1980), cerebral malaria (Grau et al., N Engl J Med, 320:1586-91, 1989), adult
respiratory distress syndrome (Millar et al., Lancet 2:712-4, 1989), asbestosis and
silicosis (Bissonnette et al., inflammation, 13:329-39, 1989), pulmonary sarcoidosis
(Baughman et al., J Lab Clin Med, 115:36-42, 1990), asthma (Shah et al., Clin Exp
Aliergy, 25:1038-44, 1995), AIDS (Dezube et al., J Acquir Iimmune Defic Syndr,
5:1099-104, 1982), meningitis (Waage et al., Lancet, 1:355-7, 1987), psoriasis (Oh
et al., J Am Acad Dermatol, 42:828-30, 2000), spondyloarthritides such as
ankylosing spondyilitis (Braun et al., Curr Opin Rheumatol 13:245-9, 2001; Marzo-
Ortega et al., Arthritis Rheum 44:2112-7, 2001), graft versus host reaction (Nestel et
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are seen in several inflammatory diseases, and inhibition of the IL-6 cytokine
subfamily has been suggested as a strategy to improve therapy for rheumatoid
arthritis (Carroll et al., Inflamm Res, 47:1-7, 1998). In addition, IL-6 has been
implicated in the progression of atherosclerosis and the pathogenesis of coronary
heart disease (Yudkin et al., Atherosclerosis, 148:209-14, 1999). Overproduction of
IL-6 is also seen in steroid withdrawal syndrome, conditions related to deregulated
“vasopressin secretion, and osteoporosis associated with increased bone resorption,
such as in cases of hyperparathyroidism and sex-steroid deficiency (Papanicolaou et
al., Ann Intem Med, 128:127-37, 1998). Since excessive production of IL-6 is
implicated in several disease states, it is highly desirable to develop compounds that
inhibit IL-6 secretion.

[00011] The cytokine IL-1 beta also participates in the inflammatory response.
It stimulates thymocyte proliferation, fibroblast growth factor activity, and the relsase
of prostaglandin from synovial cells. Elevated or unregulated levels of the cytokine
IL-1 beta have been associated with a number of inflammatory diseases and other
disease states, including but not limited to adult respiratory distress syndrome
(Meduri et al, Chest 107:1062-73, 1995), aliergy (Hastie et al, Cytokine 8:730-8,
1998), Alzheimer's disease (O'Barr et al, J Neuroimmunol 109:87-94, 2000),
anorexia (Laye et al, Am J Physiol Regul Integr Comp Physiol 279:R93-8, 2000),
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JUN 2006 E@‘EZH@% 38&0:)9 hemorrhage and endotoxemia (Parsey et al, J immunol

160:1007-13, 1998), inflammatory bowel disease (Olson et al, J Pediatr
Gastroenterol Nutr 16:241-6, 1993), leukemia (Estrov et al, Leuk Lymphoma 24:379-
91, 1997), leukemic arthritis (Rudwaleit et al, Arthritis Rheum 41:1695-700, 1998),
systemic lupus erythematosus (Mao et al, Autoimmunity 24:71-9, 1996), multiple
scierosis (Martin et al, J Neuroimmunol 81:241-5, 1995), osteoarthritis (Hernvann et
al, Osteoarthritis Cartilage 4:139-42, 1996), osteoporosis (Zheng et al, Maturitas
26:63-71, 1997), Parkinson's disease (Bessler et al, Biomed Pharmacother 53:141-5,
1998), POEMS syndrome (Gherardi st al, Blood 83:2587-93, 1994), pre-term labor
(Dudley, J Reprod Immunol 36:93-108, 1997), psoriasis (Bonifati et al, J Biol Regul
Homeost Agents 11:133-8, 1997), reperfusion injury (Clark et al, J Surg Res 58:675-
81, 1995), rheumatoid arthritis (Seitz et al, J Rheumatol 23:1512-6, 1996), septic
shock (van Deuren et al, Blood 90:1101-8, 1897), systemic vasculitis (Brooks et al,
Clin Exp immunol 106:273-9, 1996), temporal mandibular joint disease (Nordahl et
al, Eur J Oral Sci 106:559-63, 1998), tuberculosis (Tsao et al, Tuber Lung Dis
79:279-85, 1999), viral rhinitis (Roseler et al, Eur Arch Otorhinotaryngol Suppl 1:561-
3, 1995), the contents of each of which are incorporated herein by reference, and
pain and/or inflammation resulting from strain, sprain, trauma, surgery, infection or
other disease processes. Since overproduction of IL-1 beta is associated with
numerous disease conditions, it is desirable to develop compounds that inhibit the
production or activity of IL-1 beta.
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preferable for treatment of inflammatory diseases. Recently, a diaryipyrazole

sulfonamide (celecoxib) that selectively inhibits COX-2 has been approved by the

FDA for use in the treatment of osteoarthritis and adult rheumatoid arthritis (Luong et

al., Ann Pharmacother, 34:743-60, 2000; Penning et al., J Med Chem, 40:1347-85,

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, 58:489-505, 1999; Morrison et al., Obstet Gynecol, 94:504-8, 1999;

Saag et al, Arch Fam Med, 9:1124-34, 2000). COX-2 is also expressed in many

cancers and precancerous lesions, and there is mounting evidence that selective

COX-2 inhibitors. may be useful for treating and preventing colorectal, breast and

other cancers (Taketo MM, J Natl Cancer Inst, 90:1609-20, 1998; Fournier et al., J

Cell Biochem Suppl, 34:97-102, 2000; Masferrer et al., Cancer Res, 60:1306-11,

2000), the contents of each of which are incorporated herein by reference. In 1999

celecoxib was approved by the FDA as an adjunct to usual care for patients with

familial adenomatous polyposis, a condition which, left untreated, generally leads to

colorectal cancer.

[00013] Production of nitric oxide by iINOS has been associated with both
beneficial and detrimental effects in inflammation, inflammatory diseases and related
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160: 1007- 1%t anmpys s:;:mmewwowmm puiranary édesna ireénddtoxin stitsek (Lbs
et al, Clin Exp Pharmacol Physiol 28:315-20, 2001), rheumatoid arthritis (van't Hof et
al, Rheumatology (Oxford) 39:1004-8, 2000), sepsis (Nishina et al, Anesth Analg
82:859-66, 2001), severe burn/smoke inhalation injury (Sogjima et al, Am.J Respir
Crit Care Med 163:745-52, 2001), and ulcerative colitis (Ikeda et al, Am J
Gastroenterol 92:1339-41, 1997), the contents of each of which are incorporated
herein by reference. Since the production of nitric oxide by INOS has been
implicated in the pathogenesis of inflammatory and related immunoiogical diseases,
it is desirable to develop compounds that inhibit INOS activity or expression.

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



Gastroenterol Nutr 16:241-6, 1993), |eukem a (Estrov et at, ?%ujlj@_ homa
24:379- 91, 1997), leukemc arthritis (Rudwaleit et at, Arthfit éﬁﬁgum
41:1695- 700, WOO¥Y48108sy st eni ¢ | upus eryt hemat osus (Mao et aPCT/HNER2EBHWHuni ty
24:71-9, 1996), nultiple sclerosis (Martin et at, J Neuroi munol 61:241-5,
1995) , osibeeamropdsed aspasaibismdrugs forine treatment eftacuis espisatory digieess: 139- 42,
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t enpor al ' hRI | SREP Sl ; : |

106: 559- 6%@5’8@?%%8%@%@%3’0& 5 %‘Fg E@édeiféggtaf?ﬁom @ei‘?"ﬂ%%'aﬁgs@'e}é:azv?gqt85,
1999) . vi ral] J inanelitS4(RAZ24:2080), dhe cEintentafleaCh of Wihich are jmepoporstegpi |
:S61- 3, 1995), the contents of each of which are incorporated herein by
ref er ence, edﬁ'}? byﬂ&ﬁaﬁe%ﬁ?d/ or inflammation resulting fromstrain, sprain,

trauma, surgery, infection or other disease processes. Since
condl 11 ond00PTEL s aAeHvalon DN EnBMaT S BIRSEUAASS RN TRPRI e e
Dt oy AL e Rmblx s Ghalidaiteys WoRS 4 Badtse o
r at e- det ervarious@hosgherylating eezymes kinases thatastimatelyt regulatesewiekingvhi ch are
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as ERK1/ERK2), P38 MAP kinase, MEK, and IRAK/NFkB. While different processes
utilize different aspects of the pathway, the bacterial coat-derived protsin LPS has
been shown to activate multiple mitogen-activated protein kinases, including the
extraceliular signal-regulated receptor kinases ERK1 and ERK2. LPS-induced TNF-
alpha production by human monocytes involves activation of ERK1/ERK2 (van der
Bruggen et al, Infect immun, 67:3824-9, 1999). As TNF-alpha is a key mediator of
autoimmune disease, blocking the ERK pathway has potential for the treatment of
| inflammatory and immunological diseases such as lupus (Yi et al, J Immunol,
165:6627-34, 2000), rheumatoid arthritis (Neff et al, Cell Microbiol, 3:703-12, 2001;
Schett et al, Arthritis Rheum, 43:2501-12, 2000), psoriasis (van der Bruggen et al,
Infect immun, 87:3824-9, 1999) and destruction of pancreatic islet beta cells in Type
| diabetes (Pavlovic et al, Eur Cytokine Netw 11:267-74, 2000), the contents of each

of which are incorporated herein by reference.

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



(COX-1) and cycl ooxygenase-2 (COX-2). The COX-1 isoner is constitutively
expressed in the gastric nucosa, platelets and other cells gnd g 208vol ved
in the rmaintenance of honeostasis in manmals, including protecting the
integrity of the digestive tract. The COX-2 isoner, on the other hand, is
not consti téatments aswweleas ot thédtreatmenbef, fmremmdmueyes/aomaw keptht s, such

as cytokine mto S [ mones, a factors. In particular, COX-2
i s induced @5?? I%HE’" r‘?ﬁﬁ(%%?ﬁ?a?%?%}%%glﬁﬁ&eep&( DeWtt DL, Biochi m Bi ophys
Acta, 1083:121- 34 1991; Seibert et at., Receptor, 4:17-23, 1994.).
Aspirin and ot her conventi ona# - g%g_mrﬂ eiﬂVEH';qéharmat ory drugs

(NSAI Ds) are non-sel ective in PW@? Et and COX-2. They can be
eL fective 'POOW]JCI ntheni\}eamamsmectmmo@mboﬂm Ifomgxanimlé, reteroeydlibey hanper
the protecti

ve action of COX- roduc undelrale side effects of
gast r oi nt esfemhativesgfacyl WEa, thﬂ%?%f‘@hg aatS@H dnipgal a@éF%%?’FB%‘F&?% {?ﬁl bi t
COX-2 but n Bﬁ?ﬁév&*é}y oPﬁ@éfﬁlr;#ﬁlrmaéé}ég|bél%weﬁsn1rh@&omp6|hmm’emsyfmilfeneases
Recently, a diaryl pyrazole ul f onam de (cel ecoxi b at selectively

i nhi bits Copxam %'%@éﬁ"’!ﬂo@%@é[ﬂ'cﬁ% lengls In-pypgrglyc [9 isprers. sy smsnt of

t th t Al
Igf]a(ragg::ot L;Irii'aﬁg%eggéﬂgé anéir fg?h‘@?ﬂ nr:élnaQéd Hi%brﬁbﬁs %héf?éﬂosésntyaﬁi\g 1329 -

1997). Anot hyperkpideroiai Eertmoze,|thﬁsq)cqmpoundéfaé@wayl thagam oh@isPHeEY by

dy<monor r hoRstoaEn] Wi iU FecRigicey Lo B pRGtteBe ob AérRte Miforthe |

Obst et Gynetreétméh#oﬁmﬂammanesgnd uﬁamgobglcat disgases, particwedy those megdiajed

and there 1 & huRrRRy Oy GRRRbesTaiEH 3G TRFRGTR" (2SR G g8 £ 05, 07

useful for phesphodigstenasep(RDEA)! fypg 3cmioepmdle6terabe ¢BBE3pmd4/42r miteganancer s
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2000), the pggiakephthasé (IROT). Bfpartivutdr, thedniemtion disclses! corapeundshyf thef er ence.
In 1
n 1999 Formula | as well as the pharmaceutically acceptable salts and solvates thereof:
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cel ecoxi b was approved by the FDA as an adjunct to usual care for patients
with famlial adenomatous polyposis, a condition which, |eft untreated,
generally leads to colorectal cancer. [00013] Production of itrbgéﬁﬁide
by I'NOS has been associated with both beneficial and detrine taﬂ cts
in inflammation, inflamatory diseases and related 7 2:8 JUN = WO

03/ 048108 PCT/ US02/ 38150 di sorders. For exanple, deleterious effects have
been inplicated in the pathogenesis of abdom nal aortic aneurysns
(Johanning et al, J Vasc Surg 33:579-86, 2001), acute endotoxem a

(Henni ngsson et al, AmJ Physiol Cell Physiol 280:Cl242-54, 2001),
anmyotrophic lateral sclerosis (Sasaki et al, Neurosci Lett 291:44-8, 2000),
at heroscl erosi s (Behr-Roussel et al, G rculation 102: 1033-8, 2000), bl adder
cancer (WoIf et al, Virchows Arch 437:662-6, 2000), colon cancer (Watanabe
et al, Biofactors 12:129-33, 2D00O), cystitis (Alfied et al, Naunyn

Schm edebergs Arch Pharmacol 363:353-7, 2001), H V-1 encephalitis (Zhao et
a[, J Neuroinmunol 115:182-91, 2001), inflamuatory bowel disease (Singer
et al, Gastroenterology 111:871-85, 1996), multiple sclerosis (Pozza et

al, Brain Res 855:3946, 2000), osteoarthritis (Pelletier et al,
Osteoarthrftis Cartilage 7:416-8, 1999), osteoporosis (Arnour et al, J
Bone M ner Res 14:2137-42, 1999), portal hypertension (Schroeder et al,
Dig Dis Sci Dec 45:2405-10, 2000), pulnmonary edenma in endotoxin shock (Lee
et al, din Exp PharTnacol Physiol 28:315-20, 2001), rheumatoid arthritis
(van't Hof et al, Rheumatol ogy (Oxford) 39:1004-8, 2000), sepsis (N shina
et al, Anesth Anaig 92:959-66, 2Q91), severe burn/snoke inhalation injury

(Soejima et al, AmJ Respir_ Crit fgare Med 163: 745-52, 2001), and
ul cerative colitis (Ikeda éﬁl‘\~ R, Ro
R
T P
Ra"R, Re ()
R
X !
\HT,VL Rt Re2
S NG ¥ N__Z
Rs *
Row O Y
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Gastroenterol 92:1339-41, 1997), the contents of each of which are
incorporated herein by reference. Since the production of ni ta,mjc ox|l

I'NCS has been inplicated in the pathogenesis of inflammatory JUH|

i mrunol ogi cal diseases, it is desirable to devel op conpounds t hat |nh|b|t
i NOS acti vi [qoooa] exprw!rmémnhe étéﬁébbémtelmnmﬂmddui&sareaatseisk (*PORy)beaReor S-;

responsi bl e r the ) s nd
Quanosi ne miRRYS SpREEe e B dhenelulps B8 g iR oG ) foderRah B 3T
nmessengers U&htﬂebb@d brarsmgla bend: andwhefdiere are 11 nmajor famlies of PDEs,
designated PDEL1 to PDEl1 1. Type 4 phosphodi esterase (PDE4) is found in
airway smooth nuscle cells and in imune and inflamatory cells. PDE4
activity hapoeas] as¥¢R3iRg Ry Rb Ry avidiR; arerdaghindgpendéhtiynseiéated framdhe

aut oi mune di seases, and_ PDE4 i nhi bitors have been studied as potenti al

t her apeut i cg%’@rﬂ%s'ﬁmg Qlich di seases as asthma, chronic obstructive

pul nonary  di seagepptioRgBisstititéd € firfear B btdnehéd §lk Hhﬂ&dl& @hrd)rdialm 2
di abet es ( Bunouf an% Pruni aux, t‘Uaezsnt Phar m Des, k/ g 02; Dal

Piaz and G ovann@rﬂUOFCE!‘FYLJOPt'F?@ﬁ"M'WW %§2‘8|0"33290U)an° glkgny

phosphodi est er as tdte&éJ gryl, eéﬂ&tu?é@éh%d 149K, GhewF oand
vascul ar sm)oth SC%}?C S% hlc%?trg‘rsnof PDE3 have é\‘@r03/048108 78 JUN

2005 PCT/ US02/ 31835mepbelhermwb§&0layvm& i He optienally substituied (Greleo AliYh  of
acute respirator é/pt%%g)g mmlﬁg@@r_ §ﬁﬂ%"r EHiu?/na‘ﬂgsabstlt&teE@[m%W' Exp

Ther, 292:512-20 cancer nticancer Drugs,
13: 875-80, 2002 sddiura} potassiam, orAﬂlercpaamceIDthgjb' accentab@-csmterzqmglch as

car di onyopat hy (AI har et hi t ugs,

11: 1529-36, 200254l e%g@@?@ﬂ%ﬁﬁﬁ@ﬂ b‘gﬁ&?%‘ n%é@a%%wﬁéﬁ%@&@ ’
where R' and R" are independently H, optionally substituted C4-Cz alkyl,
optionally substituted C2-Co alkenyl or optionally substituted Ce-C1o aryl;

optionally substituted C4-Cs
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Cardiol, 34:318-24, 1999), erectile dysfunction (Kuthe et al, Curr Opin

I nvestig Drugs, 3:1489-95, 2002), and T-cell-nediated autoi np@ngnIiger der s
(Bi el ekova et at, J Imunol 164:1117-24, 2000), the contents of each of
whi ch are incor porat ed herein by reference. [00016] Activation of

: %{nr)ggglylt eI and rmﬂdolsa)mgel-li ‘1808 allegtgmine cbis(alkylamine)g eyrloalkiamine af ehrglicex
bhosphor yi at | ng 2og:10g; StoRALLSuefifed i Banp KRy EGaRG Ao Blhory
production and %\ﬂH|th@m€5?fopﬁol$allyl§ebsﬁtutediﬂscdoradkamdgl pptionédly supstitutad €a- (al so
known as ERK1/ ERK2 N f :
processes util |C2éaé¥|? %@wﬁ Bﬁcﬂ'@jﬂ UB§W§HQ%B%2H%<{C8F%SV%EQ¢%‘r%yghé erent
?n o?g ggﬁr ; \éteflv g { gﬁdtﬁjp ?325?‘”“‘@‘5 whbﬁ@R"'%lnd\R\';bm indeperatentiyid, 'O1-Fﬂ2@ alkyl or aryl;

|l ha In
si gnal - r egul at e®QECWheye K | dzéf%ﬂréikyiﬁlﬁlgr&h@ R.F‘@I'?rr% '33" %Fcz%ﬁ"%'lha
production by hlaff?m TRRPCY ?ﬁete'ﬁé(ég)dé%?suéﬁtawe?&dz@m cmdaz&w PRSIy \owldyller

Bruggen et at, ect | mmun

medi ator of autiedaiyhand the ks gad wheseiriwhent V'Eﬁﬂaﬁ%’mﬁaﬁar‘%@ﬁ?&%ntlal f or
the treatnent Ofad,ac%égé\%ﬁégi}fé@vs Me'mﬂeéﬁsln?av béiloﬁ\%a&s%mushn subvipgis (Vi

et at, J | nmunol 4, 2000), rheumatoid al’thI’ItIS Nef f et at,

Cel | M crobiol, asmethytenzdlozwmethy@@ﬁéwy groups anchiherike 'ingluﬂmsdﬁ?ma%s 1-12
2000), psori asq ﬁgtg'%g der Bruggen et at, Infect |Imun, 67:3824-9, 1999) ’
and destruction ) panicreatic islet beta cells in Type | diabetes

(Pavl ovic et al, Eur Cytokine Netw 11:267-74, 2000), the contents of each

O oL, SoRObIE L PSR RS Beinieh AT sl fopl e tiblele L,
g;{ gr t th g @cscr%*\)((st gODEEngdz f o; I nhi E)I ting, for exanple, TNF-alpha, |[IL-1
i nfl ammation or &rﬂﬂtgmw G‘Fesdegg@g" "5”8388?%’% é‘?‘%{ élgﬁpgﬂe%rnteah&lpﬁiw%dnai ns
a need for C,-Ca linear or branched alkenyl; optionally substituted Ce-C1o aryl or

heteroaryl; COOR where R is H, optionally substituted C4-Czo alkyl, optionally

substituted C2-Coo alkenyl or optionally substituted Ce-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, alkoxy, optionally substituted C4-Czo alkyl, optionally

substituted C>-Cao alkenyl, optionally substituted C3-C+o cycloalkyl or

cycloalkenyl or optionally substituted Ce-C1o aryl or heteroaryl, preferably 2-,

3- or 4-pyridyl; NHa; C4-Czo alkylamino, bis(alkylamino), cycloalkylamino or

cyclic amino; OH; C4-Cao alkoxy; C4-Cao alkanoyl; C4-Cy acyloxy; halo; C4-Czo

alkylcarboxylamino; cyano; nitro; SO.NR"R"" where R" and R" are

independently H, C4-Co alkyl or aryl; SO.R™ where R is H, C4-Cyp alkyl or

aryl; SOsR™ where R" is H, C1-Czo alkyl or aryl; and tetrazolyl; and wherein

Rs and Ry together may be joined to form a C4-Cg heterocyclic ring, including

lactone or lactam;
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new and i nproved conpounds for effectively treating or inhibiting such
di seases. A principal object of the inventionis to provid BCSQIEWS
which are effective for such 9 2 8 JUN 2006 treatnents as " r the
treatment of, for exanple, diabetes, coronary heart disease, insulin

resi stance gpgzf]e! at /Y, shé Ry dareseacBUhikFRNdaRY IMEIdctadERDMONe[@O0R7] The
invention is directed to conpounds, for exanple, heterocyclic derivatives
of acyl ure®@nsigfingifea, carbamate and thi ocar bamate conpounds, for

pr 0}/i Ioli n? a varimt%tigﬁawssli‘fbﬁﬁtummsodin@eir orcbbranttiezcalkyl; (_Tptbrr:etlmwk}sﬁitme(hre
useful, for exanple, in |owerin ood glucqse levels in~hyperglycenc
di sorders, such %Czodmaeré@régamqgi Qk@fyﬂz?%ao?%a sﬁ’k’gg["{erqgéﬁr'gwa{}glaoq di sorders,
such as obesity @?&oa@}f%bhﬂhh’é}@ilﬁis HEWptiBRaIyUB stitliteals®,-Cay il naptionalty

useful for treatnent disorders associated wth {_:n ulin resistance, such
as pol ycystic owbstitslad ot alkenyl poeptionally syksiiyted e OPM'|38ﬁWH{'i on and
I munol ogi cal di &}ﬁf_m i SHARSACEuti NG BBt EIE @Buntey-ider suchrifs! caloieh or y
cyt oki nes (such p;:g grgwgksﬁfl bgtla Z,ndaﬁlg_{- 6), type él Y ,
phosphodi est er ageagmBiut), ammesiug, Hiemsihanaine and tae like; @’3 R oWl R Ao gen
activated proteigu Jgpﬁ ' C aiY SdafRe P C(-CoBalkyl, 8psbralfly i nduci bl e
nitric oxide s téuas'e%%ﬁﬁy ll-*hd'%gfit ?%Iul ar, t_he(i nven%'l o%s_ | gses
conpounds of t hesubBtituted G-Copalkewyll br etianaly puRstitiied (reiCoar\s %g;pt Bl e
salts and sol Vataqﬁylérrﬂﬁ\ro,est'(alﬂﬁar%in%),‘]cvaogﬂ%m% or&ychid-amino; OH; C1-Cao
alkoxy; C1-Czo alkanoyl; C+-Czp acyloxy; halo; C1-C2o alkylcarboxylamino,
cyano; nitro; SO.NR"R™" where R™ and R"™ are independently H, C4-Co alkyl
or aryl; SO;R" where R™ is H, C1-C20 alkyl or aryl; SO3R" where R" is H, Cs-
Cyo alkyl or aryl; and tetrazolyl; and wherein Ry and R44 together may be

joined to form a C4-Cg heterocyclic ring, including lactone or lactam;
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2 8 JUN 2008 [00018] wherein the stereocenters marked with an asterisk (%)
may be R- or S-; the bonds represented by a dashed |ine pwi?? g ﬁe id | i ne
may |ndependently be a double bond or a single bond; and r P 00019]
Rl, R2, R3, R4, R5, R6 and R7 are each independently selected fromthe
group consqm)om of Rz igpielezted frgmthd gtaupdoasisttig @20 | i near or branched

i near o br ancb@raPRaAdostEad oriest ARtk ol Ray pobisfitac CC0

branched al kyl argyC,llinegesr ranchydoaikerss] o@hamylsabgﬁtute@@a:cmlm is H,

optionally substituted na I t Lt - al kenyl
or optionally sdisdereayl %O% V&l@feﬁ ?IOP% hf‘?(tﬂf#ng%fﬁh@ﬂ % R%R/

phar maceut i cal | y, feafldad)- Gzocé?klérﬁ'l of moﬁuwsmtltmd Ci-On aryhgodisimym

ammoni um tronmet ham ne and the |ike

i ndependent | y H,Potgasiusmar theéBB%W“QC@PW"EPQ@%"%Y“anter'&%ﬁq‘} é\slcg??c'”m

z ‘Sflsg'nght sdsuczbst ! g%nfé gﬁ@yé%@bnfam 'tr%ﬂ%tr'\éfmﬁé*aﬁg'rtrilﬁ%gl? O@N@ﬁﬂzﬁ"“ﬂf Rc':za(r)\d

al kyl ani no, bi s(R! anglindepsopentty/d) Qfétlonﬁllhﬁ‘»ﬁ%twtﬁd eyl %'kylaﬂli’tma$
optionally SUbStéutbgﬁtﬁﬁal g%oo%gé@gy I?tE,q:, urB%tMtéci bg_qnpgg,] @,xgz and the

i ke; optionally su ptionally su stltuted Cl-
C20 acyl oxy; halakanmyt |Q3fﬁdolaﬂ<yiammd0.|Gu@m@f@mmgm&w{w'@QF‘FJGQ',@)ZRaﬁ’m%e cyano;

nitro; SA2NR'' R'Gw } . are independently H Cl1-C20 al kyl or
aryl; S2R'' wh g‘ﬁ(a 8§°?-Fyq%{§%0 alkyl or aryl: SOBR'' where R'' is H,
Cl-C20 al kyl or aryl; and C4-C8 heterocycles such as tetrazolyl,

i mdazolyl, pyrrolyl, pyridyl,
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indolyl and the Iike; and wherein when individual aromatic rings possess
adj acent substituents, these substituents may be joined to foi IJQ@Q such
as a nethyl enedi oxy or ethyl enedi oxy group, and the like, |ncphg{ng

| actones and lactanms ; [00020] R8 and RO are each independently sel ected

fromthe grEmozsponsi)stsim@epﬁndbhﬂ)omlédedifrbm substituted C1-C20 |inear or
branched al

1ituted - '
optionally subst t?lrt ﬁﬁi@dé’ E{at 'maliolfe Hﬁ%gﬁ%’%}lk#?ﬁ%&ﬁ ?é?cag&f apeemt
optional I'y subst ggtighafly lesﬁitﬁedlbkédge amehyloclsrﬁtiohally substitutediCe€.26yG20 aI kenyl
or optionally substituted %‘i%ﬂ I u Wi
phar maceut i cal | yoRfoRalhy syRsdiyt §2° P@ﬂ M'oﬁaﬁqyc?% t?%ﬁh?? um
amoni um  tronet hrakyear I;the like; CONR R', where Rand R' are

i ndependently H, al Koxy, optionally substi tut ed C1-C20 al kyl, optionally
substituted C2-C20 al kenyl, optionally substituted C3-C10 cycl oal kyl or

cycl oal keny!owﬂgpt i opgd d)yaﬁ;dest Ituted C6-C10 aryl or heteroaryl,
preferably 2-, or 4-pyridyl; NH2; Cl1-C20 al kyl am no, bis(al kyI am no),

cycl oal kyl am no or cyclic am no; OH Cl-C20 al koxy; Cl1-C20 al kanoyl ;

C1- C20 acyl al o; R "
where R"' x@%ai] . azr gb@g/heﬁé Ig%‘r?t ‘ H, ﬂ&@ﬁ‘tﬁ@grd@?%ﬁglrs fggr 6PH gggR' a

wher e :?' |3 H, eptiopaly aUHks,tIItuted CﬁﬁzyIlneﬁﬂh"amhﬁélagyém'uﬁg‘gl-? Iqraalied®r a1 ky|
or aryl; and tet r

Form o 018 hot IRBBolyasle B! ipralie BB 6065 IREr BRbaRESE! E23 N’
2006 [00021] RlOalkedylfdﬂtloaaﬂy mslututem@p@adewt loptierally substittted e Gm a5e¥dup

optionally substituted C4-Cz alkanoyl; and SOR™ where R™ is H, C4-Cz alkyl
or aryl;

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

consisting of
H; optionally substituted C4-Ca linear or branched alkyl including chioroalkyl
or fluoroalkyl and the like; optionally substituted C2-Czo linear or branched
alkenyl; optionally substituted Cs-C1o aryl or heteroaryl; optionally substituted
C3-C1o cycloalkyl or cycloalkenyl; COOZ; where Z4 is an optionally substituted
C4-Cao alkyl, optionally substituted C2-Czo alkenyl or optionally substituted Ce-
C1o aryl; optionally substituted Ce-C2o aroyl or heteroaroyl; optionally
substituted C4-Coo alkanoyl; or SO,R™ where R™ is H, C4-Cg alkyl or aryl; and
wherein R, and R, together may be joined to form a 3-6 membered ring such
as aziridine, morpholine, piperidine, piperazine and the like;

or

[00030] Z is CR4R.Rf Where Ry, Re and Ry are each independently selected

from the group consisting of
H; optionally substituted C4-Cy linear or branched alkyl including chloroalkyl

or fluoroalkyl and the like; optionally substituted C2-C linear or branched
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consisting of H optionally substituted C1-C20 |inear or branched al k¥l ;
optional Iy substituted C2-C20 |inear or branched al kenyl; opZ Bosiiy 240
substituted C6-Cl0 aryl or heteroaryl; COOR where Ris H, optionally
substituted Cl1-C20 al kyl, optionally substituted C2-C20 al kenyl or
optionally substalkenytcbpﬁﬁnﬂmmyﬂuteds%Cwﬂrw Qidte&%rﬁaWhO@F'O'éﬂ'WéUbSt'tUted

ot a1 oot G+ o] RS ke PR wErg RS pto eng SaBsttiRed

i ndependent |y H Cpghd alkyl| bptlomatb;s‘swusutmeﬂ ca-os@alkamydpr optignailly sebstijuted Ce-

bstituted C2-C20 al k t
Séli Sézb uaFkyI ani @aa}l‘)lf g?‘ﬁvaP% ﬂh’%noar qr}&?ﬁb#%# ﬁghyc?C cgéglbfe[:é’d%téﬁggn
Cl-C20 al koxy; &ich@cadilinaidghesidmCaMnmmiune tyométhamineGindpe like; NHz,
al kyl car boxyl am n

ano; ni R I
i ndependently H,C C@e(ﬁ%WQFW b'%ﬁkﬂ??‘fnﬁé‘@%"lk\,\%ﬂﬁ %owycﬁﬁgnﬁlo (@-‘CZO al kyl
aherel R0 and Bp e g B L o O O et et peyci i ¢
ring, including DM@H%SWS“M@@ \éﬂcmélkﬂnﬁyidmoﬂé Y54 R?@ ?%y l ect ed

fromthe group c (Hafs! &:4ird: ioptianaliyr
branched gl kylo g&ﬁn%%??oéﬁutggﬁéﬁ ggb?% gh%g%%lk?%ear g?é?)rané%ggﬁalignyl

optional |y subst smbsmwed:@«@ma&ylyarb@xylam@weﬁ&aNﬁ"’R""cfabﬁ'e\/\B"e'PB | are
optional Iy subst @@gp@ﬁeﬁgyg%é@%m apsrgpseizhy WIHOR & W, €1.C5 aiglorel keny|

or optionally su pot assi um or ot her

phar maceut i cal | yaspt;oe@CsR" ewheraiR"cis-H, &h- @aocﬂlkyhgr %l’éﬂ @f‘ﬁr‘ﬁ(her%@d@é‘ﬂlﬁa

ndependent |y v RGBTSR b Bisel P lombe °E MempHie (o S achamice

morpholine, piperidine, piperazine and the like; and the resulting stereocenter

may have the R-or S-configuration.
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substituted C2-C20 al kenyl or optionally substituted C6-Cl10 aryl; Cl-C20
al kanoyl ; Cl1-C20 al kyl am do; C6-C20 aroyl or heteroaroyl; and ECQR'#Eghere
R'* is H Cl1-C20 alkyl or aryl; 15 2;8 JUN 2006 [00026] X is ? d@ﬂ% ntly
selected fromO; or NR'"', where R'"" may be H or optionally substituted
Cl- C20 al kgboompti OTiddeycompizrinds are dsefa-faleatingatighetesmpnd oifgr Higeases

substituted Cl1-C20 acyl,. . optionally su i - ;
optionalIy'@U%%vaﬂﬁ@deafgfgﬁ’&5$ﬁ§%§wﬂ%%%ﬁb#&qﬁﬁ%%f%?B¢£$%h§%yg%%gF50028]
Z is ORa WidcRs& aricalse ket teating boimhiditngdnftammatiors ossinflamgmatoryidiseapes onal | y
substituted Cl-C20 |inear or Qfanch d _al kyl iq@luding chl or oal kyl or

f I uor oal kyIsugh@sinflammatary gitrtiges ap Cgﬁ}’é@i'iv@ﬁ? @" c2-C20 linear or branched
al kenyl ; optionally substituted C6-Cl0 aryl; optionally substituted C6-C20
aroyl; optionally substituted Cl-C20 al kanoyl; and SO2R'' where R'' is H
Cl-C20 alkyl or aryl; [00029] Z is NRbRc where Rb and Rr, are

i ndependently selected fromthe group consisting of H, optionally
substituted Cl1-C20 |inear or branched al kyl including chloroal kyl or
fluoroal kyl and the like; optionally substituted C2-C20 |inear or branched
al kenyl ; optionally substituted C6-Cl0 aryl or heteroaryl; optionally
substituted C3-C70 cycloal kyl or cycl oal kenyl; COOZ1 where Z1 is an
optionally substituted Cl1-C20 alkyl, optionally substituted C2-C20 al kenyl
or optionally substituted C6- Cl0 aryl; optionally substituted C6-C20 aroyl
or heteroaroyl; optionally
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substituted Cl1-C20 al kanoyl; or SO2R'' where R'' is H, Cl-C2

aryl; and wherein Rb and Rc together nay be joined to form 0 gl Eyl C)rered
ring such as aziridine, norpholine, piperidine, piperazine gﬂdJmh%Eibke'

or [00030] Z is CRdJReRf where Rd, Re and Rf are each independently sel ect ed
from the grasgases whish argcadsed;byoforiesambley cyfalipes puinducibie-enzymes sgh or

branched al k Lncl udi,n rQal kyil il t | dear;
optional ly %%t@it:‘l Rhaeh"gfi%a\@%%ﬁ(or@ )t()'rz aﬁ@%gg}"?éh’}@yf Lﬁf%%%%ag?rkenyl ;
optional |y adtiphidr prev@ntify Giher aisghsas mbdiataddayr gytokings, iNGSIang/os @32t ut ed
C3- C70 cycloal kyl or cycloal kenyl; COOR where Ris H optionally

substi t ut eosuc@@_smcgq. kyl, optionally substituted C2-C20 al kenyl or
optionally substituted C6- Cl0 aryl, sodium potassium or other

h Lical | t : .

Do, um ¢ 09R8Hhant AOIIE SEREEHSF s Infgsion e s g R Fohidle |

g 'S (al kyl a%g@é E&%ﬁ&}ml df\el madiBament fol thei treatmientaof diatietesoqnd retated y

stituted CI-C20 al koxy including trifluoronethoxy and th [ ke: .

optional |y digeasest Addiforallyche 'BYQ{’&%B)F’F‘?V"%ﬁitF’ﬁHé? a§86§’9l"%§5#@'&6‘

acyl oxy; .O{?\teiﬁ‘?geér%%rib‘?’éHehiéﬁﬁfén%@?@tr@étﬁ%é‘nt@f inflrhavatien ey inflaimadatorycyano;

nitro; opt | on ~substituted Cl-C20 al kyl car boxyl aml no: R'R'" where

iR.S. ] agg_ gz mngfslorrwmasllm_ﬂdnqtedﬁpy e:slttlotmgs,aNQ@, PQ?E%PQE,& BE%BI'M ere R"

aryl; and V\E'B?%?_ %ﬁ%g{g%%epu S@Qﬁgﬁ‘ a%@ieégﬂ%oeogg%n?goﬁ%iﬁ%a gl gylrre(r)ﬁr)ered

; |n ggt ﬁ gc?egﬁ}efapeumldalmﬁechm amolintaf onpiqp BrarelcARpPORNGRAGERTdiRg imboriea | i ke
togetne? with Sivarmaceltically$r BR)SFolbd1Ealff dibeptabtarilt! R usin the

treatments contemplated herein, are also provided.

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

according to the invention.

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

concentrations of insulin.

[00041] FIG. 3 shows a graph of the lowering of blood glucose levels in ob/ob
mice treated with a compound according to the invention.

[00042] FIGS. 4A and 4B show graphs of the lowering of serum triglycerides
and free fatty acid levels, respectively, in ob/ob mice treated with a compound

according to the invention.
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17 2 8 JUN 2006 [00037] These conmpounds are useful for treati n% di ag%ﬁ
and ot her diseases linked to insulin resistance, such as coro a@ry’u r y
di sease and pwoioph4sa@s vascul ar di sease, and al so for treaPCEFSe38150
inhibiting inflammati on or inflamuatory di seases such as inflamuatory
arthriti defooe4s] col IFiGeh shows algraph 8f theginhibitich0 6-P&-induced TNEtalpha ar e

caused by, fo xanpl e, cytoki ar_ l.nduci bl.e . NF- al pha,
Tt Y spradusoR Margree RaRORT o3l IRt VRS SRR eStlonf B 2 2ol ng
or prevent icBghpiuii8 aclbrafgte sheTeiientie by cytokines, iNOS and/or COX-2,
such as cancer. [00038] Another aspect of the invention is the use of a

conpound of Fornmula | in the preparation of a nedicanent for the treatnent

of di abet e rel | %s§,§ I ink I ovi des the
use of a c@r?ggglm Olﬁ*l@‘é?ﬁsﬂ?@% nphteﬁg*épirn%@dg?%ﬁ%mg&%& 22?rglt for the
treat nent qirodudtionimeicuse RAWRH4.7 nelfe treated with varying eoncentations ©f gedi at ed by

cyt oki nes, NO%&‘S%@@@?%%I%%%MP ki nase and/ or COX-2. Further,

phar maceut iCHIP aining a therapeutically effective anount
of one or nore conpounds according to Formula | together with a

P oat mont SIU0QABLp| 16 TsBoBE,a 1Pl s RGN P o R B oSHbRT O 11
DRAW NGS [ GRARRIseRAW284 N6 treaticPith QanvintEesiReatratgmnsientompuungase in

glucose wuptake in 3T3-L1 adipocytes treated with varying concentrations of
a conpound acgeetingtoietipvantien. nvent i on.

[00046] FIG. 8 shows photos of Western blots demonstrating the inhibition of
LPS-induced iNOS and COX-2 production in mouse RAW264.7 cells treated with
varying concentrations of a compound according to the invention.

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

concentrations of a compound according to the invention.

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

Definitions
[00049] As utilized herein, the foliowing terms, uniess otherwise indicated, shall
be understood to have the following meanings:
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[00040] FIG 2 shows a graph of the enhancenment of glucose uptabejy2eg3-L1
adi pocytes treated with a conmpound according to the invention in addition
to varying cYQ@¥MBIttions of insulin. [00041] FIG 3 showsPETEHPEARINMf the
| owering of blood glucose |evels in ob/ob mice treated with a conmpound

accor di ng 08050 i nvAkyl" oRlong gpineombination, means® strpigtshai ‘a"p‘?@"@'\‘ed: he
| overing ofy, St gédaéamsﬁfduﬁﬁ% r gfyrﬁgofcagaaﬁ A6ind @Y@h%ferés pefd i vel Y,
a C I N

in ob/ob mce tr oun accor to t vent | n 19 2
JUN 2006 WeamdhCatérhesamimosispzfarahiyd-§ caes) atﬁm Exersplansallylgadipals of the

treated w iR Ol SRR ReraDh SpraRld P UEb S R R
i nventi on. pbﬂ@@%pdﬂtﬁn néopghiplseaaiyh hexgl arditeiliRB) b| tion of LPS-induced

IL-1 beta productlon in mouse RAWG64.7 cells treated with varying
concentrations of a conpound according to the invention. [00045] FIG 7-

shows a gfgbh ?{ the’AlHé’?lyp'élbﬁé‘onn doRtbih GBI Atbans aﬁswgmwairpér brhﬁcHHdUSG

RAW2G64. 7 C reat ed varyi ng concent rations of accordi ng

AR LI colo S I e mmecﬂl@uefe RarscpiotPBY -2 dousle
demonst r at gb}ﬂqé Qﬁp: &%Biréfe? I%B?% bBebik Bovacahd Bk ﬂ'& él?sérgl?l? pBHIEbED | N

nmouse RAW varyl ng concen a conpound

accordi ng tatorhsemore/prefarably q-wm]on Etdﬁ:s,%rﬂm&smaregnammy 21=Eechrhan clinical

;sglo;nezeongqu‘érlnrre deglgpysélkgl:[\yll aical® ineluder enther?g;l ;gr(?:lpler‘f?1 ef—rﬁer%ﬁlﬁg% e%rlt pritis
butenyl, isobutenyl, and include groups containing multiple sites of unsaturation

such as 1,3 —butadiene and1,4-butadienyl and the like.

[00052] "Alkoxy", alone or in combination, means a radical of the type "R-0O-"
wherein R can be hydrogen, linear or branched alkyl, or linear.or branched alkenyl
as previously defined and "O" is an oxygen atom. Exemplary alkoxy radicals include
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-
butoxy and the like.

[00053] "Alkoxycarbonyl!", alone or in combination, means a radical of the type
"R-0--C(O)-" wherein "R--O-" is an alkoxy radical as previously defined and
"C(O)-" is a carbonyl radical. Exemplary alkoxycarbonyl groups include
methoxycarbonyl and ethoxycarbonyl.

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

previously defined.

[00055] "Alkanoy!", alone or in combination, means a radical of the fype "R~
C(O)~" wherein "R" is an alkyl radical as previously defined and "-C(O)-" is a
carbonyl radical. Exemplary alkanoyl radicals include acetyl, frifluoroacetyl,
hydroxyacetyl, propionyl, butyryl, valeryl, 4-methylvaleryl and the like.
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concentrations of a conpound according to the invention. DETAI LED

DESCRI PTI ON OF THE | NVENTI ON [ 00048] The invention is based or2 N 2006

di scovery t haWa®3&488fhpounds descri bed herein are useful i nPGHESRBYE nent
of di abetes and other diseases linked to insulin resistance, such as
coronary af0@056]di setialo"nidhalogenh @laile aris sombinatione means ghipro.4Iremos or t he

treatnment of inhibiti i nflammation or inflammtory di seases such as
I nf | amrat or@}"oé&ah&’ld%irg@g&%hd col | agen vascul ar di seases, which are caused
by, for exanple, cytokines or inducible enzymes such as TNF-al pha, |L-1,

| L-6, PDE4, PDE3, p44/42 NMAP kinase, iNOS and/or COX- Definitio
[00049] s [OROFTT; o HayiL;along ﬂ(e'lnf‘%ﬂm'?m%‘?@ {qans, an Ao i saapisadcal

d d, 8 JUN
2006 v 03 SRS P B B B Rt on

nmeans a strameht mrmssubs@tuemamlmtad fmaatkybawpxy,rlﬁlpw hygraxyi amwg

bt o or abl y TS g (BaT Xt p B e Bbonil oy dAIRA AR ATl <!
et hyll, n- pr amydo, Ian'mhprn cqﬂsdwlcarbpnyigmin?,sl\b-lallmamidmcalWlammo,thalkylalmnpl,,
POy =B, RGBS, SO B R b ARl S h PR ..
chain hydroamk&s@céradmmhmam enalkyisulin Iﬁaldylubifmwcm@swdmheﬂlkeabl y 1-2

hi
doubl e bonds and nore prefe kg e doub| e bon and c |n| ng
pref erabl y Exemplagy ayhrad mclU%r@eavbPéPubMQﬂwve%ﬁrﬁ@ and still

mre 5[ ef S; ggdo‘kyﬁ: Byl 28 hﬁ??ylﬁ-ﬂ%ox@ﬁﬁéﬂ%}la@ﬂu&’oﬁﬁéﬁh mﬂld;a;bﬁenwel ude
nitrophenyl, 3-ammophenyl 3-acetam|dopheny| 2-amino-3-(aminomethyl)phenyl, 6-
methyl-2-aminophenyl, 2-amino-3-methylphenyl, 4,6-dimethyl-2-aminophenyl, 4-
hydroxyphenyl, 3-methyl-4-hydroxyphenyl, 4-(2-methoxyphenyl)phenyl, 2-amino-1-
naphthyl, 2-naphthyl, 1-methyl-3-amino-2-naphthyl, 2,3-diamino-1-naphthyl, 4,8-

dimethoxy-2-naphthy! and the like.

[00058] "Acyloxy" or "Acylamino" group means an oxygen or amino group,
. respectively, bonded to an acyl group (RCO) where R can be hydrogen, linear or
branched alkyl, or linear or branched alkenyl.

[00059] "Alkylamido" means the groLlp RN(H)CO- where R can be hydrogen,
linear or branched alkyl, or linear or branched alkenyl, as previously defined.

[00060] The reference to “optionally substituted” in the definition of the
compounds throughout this disclosure is intended to include any substituent which
does not negatively affect the activity of the compounds. Typical substitution
includes, for example, lower (C1-Cg) alkyl; halogen such as fluoro, chloro and bromo;
nitro; amino; lower alkylamino; carboxylate, lower alkyl carboxylate, hydroxy, lower
alkoxy, sulfonamide, cyano, or the like.

[00061] The invention is directed to compounds, for example, heterocyclic
derivatives of acy! urea, thiourea, carbamate and thiocarbamate compounds, that
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but enyl, isobutenyl, and include groups containing nultiple sites of
unsaturation such as 1,3 -butadiene andl, 4-butadi enyl and thezgijmn 2006
[ 00052] " Al koxXyO03/848le or in conbi nati on, neans a radical ofCTUS0A3BL

"R-O-" wherei.n R can, be h%/?gro en, linear or branched al kyl, or linear or
branched alF{8NGPR @ VAliety af iesid| Rhagaacslegicalpffecte. The sampryrfisaraussful, for

Exenpl ary  adigmpleindbwering bibed Qﬁféoséﬁv@%&'ﬁ1hg§%@%ééewiﬁgfgolpc£ée?§,yiugb By CPOXY:

n- but oxy, i@o-butox . Sec-butoxy, tert- but ]

" Al koxycar BHgpgtes "'&ﬁ%'HH% aid foptreating nelated disondars ssuch axoesity ahdt he type
"ROCO-" b dininRen G armd | ¢al ' |y defined d
(GO WHeRbda  ulthemicre Hads EHYoLRR S o Tteatteplordirordas
O o RN e o wcAly by BgfbRe, BRY RSS2,
al kyl, or It%%ﬁ?ﬁBFﬂH%‘B“dﬂﬁﬂﬂﬁ?% anﬂﬁ%%%q’qxcaj@iseﬁeaﬁ. PadDuEsly

"Al k | " ,thes d By @podH ' dVREKie ' )] t " R- O-"
vvherginﬁy" R' . @gﬁdﬁtﬁyfﬁyradi ggméswwr evi (guss?glgt%g:‘#éﬁtwﬂéwhg?”'ﬁ% gﬁg'éﬁdsl% )
carbonyl r & 5/8?.4 %@Pﬁpﬁle;teéﬁﬂ@aﬁ? 4)r yoe SophosphodigsterassetRDES), p44/42

trifl : api |, | . .

4 et by val Sioen adMElear SRR MaPPkARke RV SmaRidisks:s Rl anuer insysibies 150
[ 00056] " HAMEC axide syathaze(iNOS). oingpasticular, theninventiorodisclosescompuupide. of oD,
fl [ | el VAN " . al ' nbi natj on,

arommti o carAsRM s el 3O Hel prelinkonichys HEogPiebi S35 and SokaEson ot ome.
which is ofhéreofil |y substituted with

o ¥
avg (i
Ra
X e
Ri2 > Rg lf<12
N -Z SN N Z
Rs T
R1o o] Y 8 Y

an Rz{ﬁ/jj
", RS V)

X a X ~ Ra
m$13 Riz Ris T/\ Riz Rz R
*
AN NW(/\R AN N
Re Y 3 Riz Rs T Ry 18
Y ®]

7
Ria Y 14
. Ry
R
' i R Rg
RH X -Re A *
R .L\ Tk RZ_E- )
L V) R§ /R4 7 v
R T T
R
R X’
X = Ri1 Riz Y
l j\ T\/' 2 *
\g; Q Ré * N '.‘"Rzo
Re Rio Y Reg Rig
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one or nore substituents selected from al kyl, al koxy, hal ogen, hydroxy,

am no, azido, nitro, cyano, hal oal kyl, carboxy, al koxycarbony}8§ JuN 2006

cycl oal kyl, aWwoeo3@ysdiesri no, ami do, am di no, al koxycarbonyl arCEAJS02/38150

N-al kyl am di no, al kyl am no, di al kyl am no, am noal kyl, al kyl am noal kyl ,

di al kyl am noal kylg, N-al kyl am do, N, N-di al kylRam do, aral koxycarbonyl am no,

al kyl t hi o, @I Kyl sul finyl, al kylsul foR Qxo*anky the |ike. Exenplary aryl

radical s i q'i n§/|, o-tolyl, 4gng phgnyl , 2-(tert- butoxy)phenyl,

3- et hyl - enyl 2-f 1l uorop 2 or ophenydgyy 3- ni trophenyl,

3- am nophen;ﬂs, dop Héhyl , 2-ap +rqnet hyl ) phenyl , 6-

nmet hyl - 2- am nophe‘ﬁ%l/ - am no- 3- net hyl phenyl 4| 6- di net hyl - 2- am nophenyl ,

4- hydr oxyphenyl rret gl - 4- hydr oxyphenyl, 4)((2 m;R7hoxyphenyI ) phenyl ,

2-ani no- 1- napht hyX ptht,L)/'R 1- net hyI 3- afi

2, 3-di am no- 1- napht h | " *dl jget hoxy- 2- napht h . i k& [00058]

"Acyl oxy" or "Acyl am n#ans an oxygen gf, amno ro¥

respectively, bonded to am,gcyl group (RCO vvhere R dan Ye ydrogen, |inear

or branched alkyl, or linear or branched al kenyl. [00059] AI kyl am do"

means the group CO where R can be hydrogen, linear or branched

al kyl, or [|i anched al kenyl, as previously defined. [00060] The

ref erence Bzr" |y subg;d' tuted” in th,Q8 definition of the conpounds

t hr oughout t ure [ ntendedg to i el yde any substituent which

does not negatlvelﬁégal fT%ct the activity~ f &onpounds. Typi cal

substitution incl |{or exarrpl e, 119 (LA C6) ghkyl; hal ogen such as

fluoro, chloro and % ' am N3 ﬁg rl_a,{zkyl am no; carboxyl ate,

| ower al kyl carboxyl 5x wer 7, %ul f onani de, cyano, or the
(o]

i ke. [00061] The i nveéss ect ed to ounds, for exanple,
het erocyclic deri vat'?s\/es n ylyurea t hi odf&a car bamat e and

t hi ocar bamat e conpounds, that

| [00062] wherein the stereocenters marked with an asterisk (*) may be R- or S-;
the bond represented by a dashed line plus a solid line may be a double bond or a
single bond, and when the bond is a double bond it may be in the E or Z
configuration, and when the bond is a single bond the resulting stereocenters may

have the R- or $- configuration; and
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22 WO 03/048108 2 8 JUN 2006 PCTI US02/ 38150 provide a var

[
phar macol ogi cal %ffects. The conpounds are useful, for exal[HﬁEt A&?}Ufufoﬁé "
| owering bl 08'(?‘6{ e 1evels in hyper gl ycem ¢ di sorders, sut gzsl %i abet es
nmellitus, and for treating related disorders, such as obesity and
hyperlipi dem a. Furthernore, these conpounds are useful for treatnent of

di sorder &%ﬁ?d afe W NRI, RUIRTBAER) aFe84¢h indsséndantipee tffoen thear
syndr omaipgn or Eﬁ'e X’M th 5‘5’; n%nts of i %f | ammat i on, infl gm’rgtct:?y and Y
i mmunol oggralp corsestisgef particularly those nediated by pro-inflanmmatory

SFoono oo o acB: ey HSple el Lol banbloo pdutg, ) 1, o,
ﬁlct |r ?/agt ggi 8 re otS eln tawgi;dg | %IHOS ﬁmeleﬁyobﬁmallgesuhsﬁtu@d_(@Eﬁzoﬂpeah av kranehaguci bl e
conpounds of . t%e alkepyl; I"E@ab)‘l %gﬂtglié%ﬁbg@ﬁ ﬂ%%%ﬁ%ﬂﬁ%&?%&@ﬁl@? €s
‘igcegsag'li f{a'ot S ﬁ% o?gka\g@béa*al (IR gH COOR WierdR i HRbBtidAAyRLGs iR~
C+-Cao alkyl, optionally substituted C2-Cz alkenyl or optionally substituted
Ce-C1o aryl, sodium, potassium or other pharmaceutically acceptable
counter-ion such as calcium, magnesium, ammonium, tromethamine and
the like; CONR'R", where R' and R" are independently H, optionally
substituted C4-Czo alkyl, optionally substituted C2-Cao alkenyl or optionally
substituted Ce-C1o aryl or where NR'R" represents a cyclic moiety such as
morpholine, piperidine, piperazine and the like; optionally substituted C+-Cs
amidoalkyl; NHp; C1-Czp alkylamino, bis(alkylamino), cycloalkylamino or
cyclic amino; OH; optionally substituted C1-Czo alkoxy including
trifluoromethoxy and the like; optionally substituted C4-C2p alkanoyl,
optionally substituted C1-Czo acyloxy; halo; optionally substituted C1-C20 -
alkylcarboxytamino; cyano; nitro; SO,NR"R™ where R™ and R are
independently H, C4-C2o alkyl or aryl; SOR"™ where R" is H, C1-C2o alkyl
or aryl; SOsR™ where R™ is H, C1-Cz alkyl or aryl; and C4-C; heterocycies
such as tetrazolyl, imidazolyl, pyrrolyl, pyridyl, indolyl and the like; or when
individual aromatic rings possess adjacent substituents, these substituents
may be joined to form a ring such as a methylenedioxy or ethylenedioxy
group, and the like, including lactones and lactams;

[00064] Rg and Rg are each independently selected from the group consisting

of
H; optionally substituted C1-Cyo linear or branched alky!; optionally substituted
C,-Ca linear or branched alkenyl; optionally substituted Ce-C+o aryl or
heteroaryl; COOR where R is H, optionally substituted C+-C2o alkyl, optionally
substituted C2-Cz0 alkenyl or optionally substituted Ce-C1o aryl, sodium,
potassium or other pharmaceutically acceptable counter-ion such as calcium,
magnesium, ammonium, tromethamine and the like; CONR'R", where R' and
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R" are independently H, alkoxy, optionally substituted C4-Cyg alkyl, optionally
substituted C»-C2o alkenyl, optionally substituted C3-C1o cycloalkyi or
cycloalkenyl or optionally substituted Cg-C1g 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; NHz; C4-Cyo alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino;
OH; C4-Cyp alkoxy; C4-Cqo alkanoyl; C4-Cog acyloxy; halo; C1-Czo
alkylcarboxylamino; cyano; nitro; SO,NR"R"" where R™ and R™ are
independently H, C4-Cy alkyl or aryl; SO2R"™ where R™ is H, C1-Cyo alkyl or
aryl; SOsR™ where R" is H, C1-C2p alkyl or aryl; and tetrazolyl; wherein Rg and
Rg together may be joined to form a C4-Cg heterocyclic ring, including lactone
or lactam;

[00065] R1o and Ry¢ are each independently selected from the group consisting

of |
H; optionally substituted C4-Cz linear or branched alkyl; optionally substituted
C2-Cy linear or branched alkenyl; optionally substituted Ce-C1o aryl or
heteroaryl; COOR where R is H, optionally substituted C4-Cs alkyl, optionally
substituted C»-Cop alkenyl or optionally substituted Cs-C4p aryl, sodidm,
potassium or other pharmaceutically acceptable counter-ion such as calcium,
magnesium, ammonium, tromethamine and the like; CONR'R", where R' and
R" are independently H, optionally substituted C4-Cy alkyl, optionally
substituted C,-Cpp alkenyl or optionally substituted Cg-C1p aryl or where NR'R"
represents a cyclic moiety such as morpholine, piperidine, piperazine and the
like; NHz; C4-Cop alkylamino, bis(alkylamino), cycloalkylamino or cyclic amino;
OH; C1-Cgp alkoxy; C4-Czp alkanoyl; C4-Cog acyloxy; halo; C1-Cap
alkylcarboxylamino; cyano; nitro; SO;NR™R™ where R" and R™ are
independently H, C1-Cyp alkyl or aryl; SOzR"™ where R™ is H, C1-Cz alkyl or
aryl; SO3R™ where R" is H, C1-Cxp alkyl or aryl; and tetrazolyl; wherein Rqo
and R41 together may be joined to form a C4-Cs heterocyclic ring, including
lactone or lactam;

[00066] Riz2, R13, Ry, R1g and Ry are each independently selected from the
group consisting of

26




X R11 R12 R10 (X) 2 8 JUN 2006 PCT/US02/ 38150 wherein the 9}83619@020[5 ers
marked with an asterisk (*) may be R or S-; the bond represente

dashed line pWOSIKM id |ine may be a doubl e bond or a si rPgII'GISQmeSO and
when the bond |ﬁ configuration, and

when the bond i's’ &t&%ﬁﬁyguﬁ%ﬁﬁtegr%r?@gggar' gfgérggﬁg%fgékﬁlﬁ eplionatly substiteted he R-

8150
[00063] RL JR2.CEa e e kR O e e b Sec oa 11 om

the group Conslp%tgrqa@lloﬁQqSR yihere Rds Pvfmﬂﬂ?tsubahtatemrcgomlkyl ﬂlf;?bnany
subst i tut ed Co- Eog el &y o aoh o ShicHail siBiefRigd bt myl 3B  ut e
C6- C20 aryl, |ipasassiem mmmmrrglatkﬁtna?ueydaccgftalﬁercoﬁﬂteﬁﬁ(;ﬁltbﬁgﬁgzdla:&sﬁw aryl;
COOR e o R S B b, 3 T SuR B oveerst R et um
pot assi um or otR'éarephdemmmy&@bbﬂorWQQQbéﬂﬁhﬁed CREY) Skyll SRicRHR} 2S
cal ci um ”agnes'u%”}.tu?e@&?-'c‘i{,” alkteaﬁﬁtog&onr}ally substztuted Ce-C1o aryl or where NR'R"
represents a cyclic moiety such as morpholine, piperidine, piperazine and the
like; C4-Czo alkanoyl; C1-Cyp alkylamido; Cg-Cag aroyl or heteroaroyl; SO,R™
where R™ is H, C1-Cq alkyl or aryl; morpholinocarbonyimethyt;
piperazinocabonylmethyl; and piperadinocabonyimethyt;

[00067] Rizand Rqz may be absent, or Ry» and R13 together may be an

optionally substituted heterocyclic ring, preferably morpholine, piperidine, piperazine,
and N-methyl piperidine.

[00068]  Ri4is selected from the group consisting of
H; optionally substituted C1-Cy linear or branched alkyl including chloroalkyl
and fluoroalky!; optionally substituted C>-Co, linear or branched alkenyl;
optionally substituted Ce-C+p aryl or heteroaryl; COOR where Ris H,
optionally substituted C4-Cap alkyl, optionally substituted C,-Cap alkenyl or
optionally éubstituted Ce-C1p aryl, sodium, potassium or other
pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine and the like; CONR'R", where R’ and R" are
independently H, optionally substituted C1-Ca alkyl, optionally substituted C»-
Czp alkenyl or optionally substituted Cg-C1 aryl or where NR'R" represents a
cyclic moiety such as morpholine, piperidine, piperazine and the like; cyano;
and tetrazolyl;

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

H; optionally substituted C,-C,, linear or branched alkyl including chioroalky!
and fluoroalkyl; optionally substituted C2-Cao linear or branched alkenyl;
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the like; CONR R', where R and R' are independently H, optlonall
substituted Cl- C20 al kyl, optionally substituted C2-C20 al ken ﬁN 2006
optionally WHS0#§10§ ed CB- O' o aryl or where NR R represen?@TfﬁSOé&?&lSi’c

noi ety such as norpholine, eridine, piperazine and the |ike; optionally

substi t ut ed Clomnaﬂyﬁ:ubﬁitmﬂ bR arszhorctmje@awae%whgwes%as Kyl am no)

Chel udi ng rri oAl SbeuRE G palikypdaly sibatisl cAeaBIEE 20
al kanoyl ;  opt bgtivHally seb&tﬁmedulee@m@ymﬁdmayIpotassujrlaboothept ionally

substituted Cl-C20 al k carb m no; a nitr SO2NR'' R'" where R ..
and R ... are PhaRaseHHe I%Pc @@t%r-%%sugp aﬁr"?&‘”’%@ﬂg"eﬂmre R"' is

H Cl-C20 al kyhpn%m@rﬁ}’imm@%meﬂﬂ@ﬁﬁe fike; G@NH’R'%@?@R%K& R"@fe aryl; and
C4-C8 heterocycle such as tetrazolyl |mdazol | n%r ol yl, ridyl,
te)

|ngol yl and thmdepeedenﬂy Hmlonamubsdwedé:n&mtaw gralhosbstiitediCac ent
substituents, w
met hyl enedi oxy 8% 3@?@%%@?@%”&%&5‘;&%@? ﬁ&l ?PWEQF%SI%AE ﬁbegﬁg%tégﬁeg
and | act ans; [aﬁﬂﬁ%olwwmdd%gnarmoha%rplpanthpermwtmewldetbeéue ;fNanQrhe
roup consi sti tit d.C1l-C20..| hed
gl kylo opt i onarﬁkggla@}ilﬁg?”q %ﬁ%g&yéﬂ'}[ u°§?“ﬂ3' l(2'8'}"“"'0? W@H%éﬂgﬁ?;e 181_enc ©
oPti onal 1 Z3E?IWE%@C%?'@W[‘”“”“W‘*W“9‘?‘V’ S o & kenyl
or optional |y SY#inNR: &p&’ié“ ‘éﬁf? %r"?] Zre|dl3%l Cf?ﬁ‘h)f)?" gtzT%'P IkyJ d

phar maceuti cal | L)) mt; I penr¥e s LF~Y
amoni um troneoglﬁ% neﬁlgnhﬁ ﬁée)RI IfH- %\@?Ml as\ﬂceﬁriesoﬁmavr\{g 25 WO 03/ b48108

- Cap alkyl or aryl; and tetrazoly!;

[00070] X is independently selected from the group consisting of
O; N; 8; 8=0; SO;; or NR"", where R™ may be H or optionally substituted
C4-C2o alkyl, optionally substituted C2-Cyp alkenyl, optionally substituted Cs-
Cazo acyl, optionally substituted C4-Czo acyloxy and optionally substituted Cs-
C2p alkoxycarbonyl;

{00071} Y is independently O, S or NH,;

[00072] Z is OR; where Ry is selected from the group consisting of
H; optionally substituted C1-Czo linear or branched alkyl including chloroalkyl
or fluoroaiky! and the like; optionally substituted C.-Czo linear or branched
alkényl; optionally substituted Cg-C1o aryl or heteroaryl; optionally substituted
Cg-C2o aroyl or heteroaroyl; optionally substituted C¢-Czp alkanoyl; and SO,R"™
where R" is H, C4-Czo alky! or aryl;
or

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

consisting of
H; optionally substituted C1-Cyy linear or branched alkyl including chioroalkyl
or fluoroalkyl and the like; optionally substituted C2-Czo linear or branched
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28 JUN 2006 PCT/US02/ 38150 R' are independentl |
) y H, al koxy, tion
substituted Cl-C20 al kyl, optionally substituted C2-C20 gl ke ﬁ ?‘ ?d[]éy

optional |y sybsdidsbeged C3- Cl0 cycl oal kyl or cycloal kenyl UET/@%W/;'-"B%I I
substituted C6-Cl0 aryl or heteroaryl, preferably 2-, y_ or 4- %yrl dyl yor

\A/ﬂgre NR R’ r@ﬂ(é?\"}?%bﬁoﬁalm&xbsmutwl @é—@@wmmetmvlomﬁ& wherg s I5di ne,
ydr oxypi peridine, im dazol e p| pe | ne e i ke;
NH2; Cl- C20 alqpylp&ﬂiyrﬁybsﬁﬁ f'@ﬁ é"%ﬁ%ﬁ%& (’!f c anino;
G, C1-C20 al al@%&%@t@é&eg@fé aregbgaaﬁalwmwte@aﬂs@m ﬁﬂoymo

al kyl car boxyl a yano; nitro; where R! A R ar

i ndepenflent |y h&temmk@p&bk?ﬂy ibstiluiad CeSarakanpyy @“@Sozﬁ R 8‘ al kyl
or ary } J 0 I th dml | ;
wherein R8 an?z1 "%@ Fﬁ&yr thCHN %}ﬁ%gﬁémtoéﬁ méi;bhlay Ogﬁﬂg?ter o] cjyi o
ring, includi raslmembeed ring wat%mlr[dhw%?mmw%\tﬂ!’ﬂﬂln%lp@% dnd

i ndependent | y sel @Ct ed fromthe group consisting of H optionally
substituted cthediejinear or branched al kyl; optionally substituted C2-C20
l'inear or branghed al kenyl; optionally substituted CB-C10 aryl or

het er oaryl ; where Ris H optionally substituted G -C20 al kyl,
optionally substituted C2-C20 al kenyl or optionally substituted Ce-Cl10

aryl, sodgqupot ap R gg%lﬁe;ﬁfm?é RRMR! 4R¢ Ry bieCaddhyindeseniently eelectedt er - i on

such as c anmmoni um tronmetham ne and the |ike; CON
R R,
where R efrmln & geoup aonalsbmmfant ly H, optionally substituted Cl-C20 al kyl,

o onl )2 R AR o0t snad oo ki i

pi peridine, pi peflacroalkylerd thidike; optionally substltuted C2-Cao linear or branched’
alkenyl; optionally substituted Cg-C1o aryl or heteroaryl; COOR where R is H,
optionally substituted C1-Cao alkyl, optionally substituted C,-Czo alkenyl or
optionally substituted Cs-C1o aryl, sodium, potassium or other
pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine and the like; NHz; C4~C2o alkylamino,
bis(alkylamino); cycloalkylamino or cyclic amino; OH; optionally substituted
C+4-Cao alkoxy including trifluoromethoxy and the like; optionally substituted C-
Coo alkanoyl; optionally substituted C4-Cao acyloxy; optionally substituted Ce-
Coo aroyl or heteroaroyl; halo; cyano; nitro; optionally substituted C4-Czo
alkylcarboxylamino; SO.NR™R™ where R™ and R™ are independently H, C+-
Cao alkyl or aryl; SO.R™ where R"™ is H, C4-Czo alkyl or aryt; and SO3;R™ where
R"™ is H, C4-Cz alkyl or aryl; and wherein Rq and R, together may be joined to
form a 3-8 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 Rz or may be absent.

[00075] Q is OR, where R, is selected from the group consisting of
H: optionally substituted C4-Coo linear or branched alkyl including chloroalky!
or fluoroalkyl and the like; optionally substituted C2>-Czo linear or branched
alkenyl: optionally substituted Ce-C1o aryl or heteroaryl; optionally substituted
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i ke; NH2; Cl1- C20 al kyl ami no, bis(al kyl amino), cycloal kyl am noygrjuweisc
am no; OH, Cl1-C20 al koxy; Cl-C20 al kanoyl; C1-C20 acyl oxy; éjr%s%zl 8&;0- C20
al kyl car boxymwane3/d810&€ yano; nitro; SO2NR''R'" where R'' and ReT7US23Y

RN il s iR

wherein RI0 a mt; hWoi ned to forma C4-C8 heterocycli
: ; . i89£ rENy| Bea yclic
ring, includi ngﬂw%ﬂa?}tone tgrqu%)ct am [‘8’8066] R12, R13, R151 R19 and R20 are

each independerarly sel ected from the group consisting of 26 2 8 JUN 2006
WO 03/048108 PCT/ US02/ 38150 H; optionally substituted Cl1-C20 |inear or
branched al kyl; optionally substituted C2-C20 |linear or branched al kenyl ;
opti onal | yjopobe] i t uieid MIEsR:WheneyR, and RhatecindepsrdentipsRieatast feonkthesgroup
optionally substituted Cl1-C20 al kyl, optionally substituted C2-C20 al kenyl
or opti ona¢9'}ﬁ'§ﬁﬁ8§?i tuted C6-Cl10 aryl, sodium potassium or other '
pharmaceut i cal | . SfpRAKPOISHAALN TICH iiear st ibrancheal alkyl including oiteioaliy!
amoni um tronetham ne and the |ike:. CO\ISPIE ?%%e R .and E aﬁed
i ndependent | y Hr fiugraadind iang the like; ioptierallystbediyied ke ljsar onaangne
S e uLed 2 SiREhyR IdeRBNbIN SRRk N I01, BHPSE hbtétashyIPBofd i substRiteiner o
s d'cyclic y such as rph

NR R' represen nol ety s oline, piperidine

pi per azi ne and Ches, dyickaalkyCor GRdoalkenyiGOOZCWhere Zaisontionalpsubstiuteth ar oy |

O el e 0o oY) ety SO Esiob b o SR K offord bussture .-
pi per adi nocabonglyeryihyptional) @aE$titHEd GO ir8yirmmheberoatyt mpfiowallyRi g and R13
together may besx?br*]stituted C1-Cyp alkanoyl; and SO.R" where R™ is H, C1-Cy alkyl or aryl;

and wherein R, and R. together may be joined to form a 3-6 membered ring

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

or

[00077] Q is SR,, SOR, or SO;R, where Ry is selected from the group
consisting of
H; optionally substituted C4-Cxp linear or branched alkyl including chloroalkyl
or floroalkyl and the like; optionally substituted C-Co linear or branched
alkenyt; optionally substituted C-Czo acyl; optionally substituted C4-Czo
alkoxycarbonyl; C,-Czo alkoxy; optionally substituted Ce-Co aryl or heteroary,
and optionally substituted Cg-C+o aroyl or heteroaroyl.

[00078] Group A is optionally substituted C2-Czo linear or branched
alkeny!; optionally substituted Ce-Czo aryl linear or branched alkylaryl, linear
or branched alkenylaryl; optionally substituted heteroaryls like pyridine,
indole, morpholine, piperidine, piperazine, tetrazoly and the like; COR where
R is optionally substituted C4-Ca finear or branched alkyl; optionally
substituted C>-Cao linear or branched alkenyl; optionally substituted Cs-Czo
aryl linear or branched alkylaryl, linear or branched alkenylaryl; optionally
substituted heteroaryls like pyridine, indoie, morpholine, piperidine,
piperazine, tetrazolyl and the like;
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optional Iy substituted heterocyclic ring, preferably norpholine 28 JUN 2006
pi peridine, piweroamisies and N-nethyl piperidine. [00068] Rl4drasseebsast ed
fromthe group consisting of H optionally substituted C1-C20 |inear or
branched al kyl including chloroal kyl and fluoroal kyl; optionally
substituted C2-C20 linear or branched al kenyl; opti onal | y substituted
06- C10 ar y|[00079kt er dznoyp B ISR Ghbeealkoxys SOR wheiedh maybeskps fineat ed

Cl- C2D al kyl Lopal Ly stituted C2-C20 al kenyl or optionally

substi t ut e&f&g&%iﬁ& 20 é@@r um potassium or other pharmaceutically
accept abl e counter-i on such as cal cium magnesium amoni um trometham ne
and the like; nde endent tionally
subst it ut ed[°@93Q320 alcﬁ‘iﬂ“pﬁﬂ)%tr?wﬁﬁ?% 32'1?3959%’5‘{ W@H'C%pgfcﬁ/gnyl or
optional |y pHB®i, 'téﬁ%ﬂmQﬁn@é&lwrmbmﬁbnwhgrp@nuﬂprwmmetnto'ph@nylwcI ic .
noi ety such as norphol’ ne, piperidine, piperazine and the |ike; cyano; and
tetrazolyl; ﬂ'[edlKeGQ] R15, R16, and R17 are each independently selected from
the group consisting of H, optionally substituted Cl-C20 |inear or

branched al kyl including chloroal kyl and fluoroal kyl; optionally
substi t ut ed[00B8TRO | i Tiezse ecompnunds Rezlusaikiioy treatimg digbetes angd Tdiger28 JUN 2006

P02/ 3E o gRt aAb I S s OB G oy Bhab bt o5 e
al kenyl or peiHerapidsguky disehse)tand ko 16t Gremting or ihibiting inflerhamtionior or ot her

inflammatory diseases such as inflammatory arthritides and collagen vascular

- diseases, which are caused by, for exampie, cytokines or inducible enzymes

such as TNF-alpha, IL-1, IL-6, PDE4, PDE3, p44/42 MAP kinase, iNOS

and/or COX-2. The compounds are also useful for treating or preventing

other diseases mediated by cytokines, PDE4, PDE3, p44/42 MAP kinase,

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

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

[00083] Generally, R- or S- refers to the configuration of the
stereoisomers. The determination of whether the configuration is R~ (rectus)
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pharmaceutically acceptabl e counter-ion such as cal cium magnesi &ra

ammoni um tronetham ne and the like; CONR R', where R and R' ar JUN 2006
i ndependent |y nally substituted Cl1-C20 al kyl, option

substituted %&g@&a{ﬁkenyl or optionally substituted C6- Clo%glr;éﬁsozé%m%ere

NR R' repre t | ' ' | perigdine

pi per azi ne g’ﬁ% @Wzﬁ?i iﬁ“ﬁ% @%ypr@g]%fﬁﬁ?/{ég#{ﬁgﬁl. 5&%&%@@1 §?ﬂ1'&65y'

cycl oal kyl aBi oZ-osondigoiationdstuser wikh dé.‘sbrﬁﬂfg carhpouiyds With 630blebsagey!| ;

C1- C20 acyl 0 hal. o; ar box yano; nitro; S2NR'' R'™
where R %Qlwhereg} the; &ﬁi@'ﬁ@ﬁ%{{'ﬁ 8@% t@ﬁ@"ﬁﬂﬁ\’ﬁ% the, atom pn eadfipRr " wher e
R''" is H GarBdf obh pliblerbatdy! ; SBR'' where R'' is H, Cl- C20 al kyl or
aryl; and tetrazolyl; [00070] Xis i ndependent |y sel ect ed fromthe group
consisting of 0; N, S S=0 SO2; or NR'"', where R'"' may be H or

optional l'y F’f’gﬁﬂ t ut gthe followia g@@f%hnwaﬁé %?éééhtétﬂ}é:cff'twg?ég rf?c[ut od CL. 20

al kenyl , subst it ut C20 acyl, option
acyl oxy andCQi'pW moyowulm@tq fFemuda C1- C20 al koxycar bonyI [00071] Y is

i ndependent {q4 selected fromthe
group consi Ltl n &CI_)%tdll'8'%&\%%"%&B@'@%ﬁ&%’%’éﬁe'am@m ‘or branched

al It;yl i ncl gﬂherg)xy]qpl?ﬁrqal-éoryhc auid fﬂeﬁwéeﬂbkﬂ );and the li kFI opt lbonal Iy g
substitute =20 lin or pranche t|ona ysu stitute

C6- C10 aryl logﬁaﬁt er 9a&§$'D'W B\ D@%S@Féﬂ?’%g -Urgidepiopxb oyl or
het er oar oy| phéaixy édjdl!)%d Cl C20 al kanoyl ; and SO2R'' where R"'

Is H Cl-C20 alﬁl r arg or [ 073$ Z is NRbRc Wnere Rob and Rc are
i ndependent [AP08E] ect (3 3-Eimethoxyphamyl)-2cinié-Grethgxysrarbonylamino-3-oxo-

propyl)-phenoxyl-phenyl}-acrylic acid methyl ester (8);

[00088] 2-{4-[4-(3-Benzoyloxycarbonylamino-3-oxo-propyl)-phenoxy}-
phenyl}-3-(3,5-dimethoxyphenyl)-acrylic acid methyl ester (9);

[00089] 3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-
phenoxyl}-phenyl}-propionic acid (10);

[00090] 3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropenyl)-
phenoxy]-phényl}-acrylic acid (11);

[00091] 3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-
phenoxyl-phenyl}-acrylic acid ethyl ester (12);

[00092] 3-(3,5-Dimethoxyphenyl)—N,N—dimethyl-2-{4-[4-(3-oxo-3-
ureidopropyl)-phenoxy]-phenyl}-acrylamide (13);

[00093] 2-(4-{4-[3-(3-Cyclohexylureido)-3-oxopropyl]-phenoxy}-phenyl)-
3-(3,5-dimethoxyphenyl)-acrylic acid (14).

[00094] The following are preferred compounds according to Formula Ii:
[3-(4-Phenoxyphenyl)-propionyl]-urea (15);

[00095] {3-[4-(4-Methoxyphenoxy)-phenyil-acryioyl}-urea (16).

[00096] The following are preferred compounds according to Formula il;
2-{4-[4-(3-Acétylureidomethyl)-phenoxy]-phenyl}-3-(3,5-dimethoxypheny|)—acrylic
acid methyl ester (17);

[00097] 2-{4-[4-(3-Acetylthioureidomethyl)-phenoxyl-phenyl}-3-(3,5-
dimethoxyphenyl)-acrylic acid (18).
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H, optionally substituted Cl1-C20 linear or branched al kyl including
chloroal kyl or fluoroalkyl and the like; optionally, substituZ&duyf20080
| i near or brangbestods\WO 03/ 048108 28 JUN 2006 PCT/ US02/ 38158cal&@nyiso
optionally substituted C6-Cl0 aryl or heteroaryl; COOZ, where Z1 is

oPt I onal | g | U5 i o e BPbABUNG UUBRY ) P R 3 Koy
or”' het ar oa-rAthyl-Ongf(dfamihdwyphebeXy)t-hEnzgll]—Oteim),aI kanoyl ag?h§?2§a‘ g@ere
Foi ned 1o ISIE" S APshthisEA-imheXieReBotuerediEe BVphol | ne.

pi peri di nejogd1B0] 2ZiTH falsiving afe 'n"ld‘i'é préferrb @8mpburds for@hsiRamti-inlamhfatdy, Re

and Rf are each 1 ndependently selected fromthe group consisting of
opti onal | yPEResties ut ed C1-C20 |inear or branched al kyl including

o o oal ) ouee] | V5 B b SRR OSSO

het er oar y| ph@anm]-phenyi-aerylamige (&)1 i onal | y substituted Cl-C20 al kyI

B L T e
sélicgzgs rimmmeﬂg@n?@mdﬁ (|3'&)'r_rrﬁ2| ym tClrgmet hanmi ne and the i kem rl\lll) 12;
opt  onal |y OGHHOR ;O G Bmetie R Nt PP AR SHAR o
like; opti gRahyiypropiinid ddid ethyfester (37);

[000104] N-{4-[2-(3,5-Dimethoxypheny|)-1 -dimethylcarbamoylvinyi}-phenyi}-3-

hydroxybenzamide (44);
[000105]  3-(3,5-Dimethoxyphenyl)-2-(4-hydroxyphenyl)-N,N-dimethylacrylamide
(49); |

[000108]  [3-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-(piperidine-1-carbonyl)-vinyl]-
phenoxy}-phenyl}-propionyl}-urea (51);

[000107]  2-{4-[4-(3-Acetylamino-3-oxopropyl}-phenoxyl-phenyl}-3-(4-

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

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

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

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

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

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

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

[000114]  3-Benzo[1,3]dioxol-5-yl-2-{4-[4-(2-carbamoylethyl}-phenoxy}-phenyi}-
N,N-dimethyl-acrylamide (72);
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C20 al kanoyl; optionally substituted C,-C20 acyl oxy; optionally substituted
Ce- C20 aroyl or heteroaroyl; halo; cyano; nitro; optionally s@sgiyn 2008d
Cl- C20 al kyl cKPH¥WAY%i no; SO2NR'' R'" where R'' and R'" ar e BCRASBESENt | v
H C - C20 alkyl or aryl; SO2R'" where R'"' is H, Cl-C20 alkyl or aryl; and
SO3R'" whel0001m8] | N,N-Dibnetb@cR-#-[dy(3-oxo-aruyreidoprap yWnieaoxylfthenpil-3R.

t oget her may .be joj hed to ma 3-6 nenbered ring such as aziridine,
mor phol i ne&ﬂ&ﬁ'é#’%?%‘,am'g?k)@azi ne and the like; and the resulting

st er eocent pp0Ma8] havend fofioWingGire $nore Préfepradadompounds fortheip aatidiabetic C (=Y) Z
may represent hydrogen or R12 or may be absent. [00075] Qis ORe where R
is select e(ﬂ”’??@iﬁ??the group consisting of H optionally substituted Cl-C20

i near or d ad kv E_rhi ' 9l ] i -~ t he
i ke; opti @;@ﬁﬁb?sug{%’sg%tbu?@?%w %éﬁ&“&? elt)t} a géﬂggﬁylgﬁﬂgglo?a‘gpt ionally
substi t ut eqbrowl%mewﬂ-pbenﬁ}eawl&ac;id metpyl estan (8); substituted 29 WO

opt i onal | PSRBT o Beelz- Caopelthaprsnufis aBisivictbaBl T ook, o0
al kyl or argnzylpcafiziic @cidinethyNedier (28kere Rb and R, are independently
oot o0 BB LA 4E o RS ER PheRpv r HEhSHA
l'i ke; opti qaN-timetWaatrylaniad (39; C20 |inear or branched alkenyl; optionally
substituted Cs-Cl0 aryl or heteroaryl; optionally substituted,
[000120] 3—(3,5—D|methoxyphenyl)-N,N-dlmethyl-¥{4-[4-(3-morphohn-4~yl-3-
oxopropyl)-phenoxy}-phenyl}-acrylamide (40); ‘
[000121] [3-(4-{4-[2-(3,5-Dimethoxyphenyl)—1 -(piperidine-1-carbonyl)-vinyl}-
phenoxy}-phenyl)-propionyl}-urea (51);
[000122] 2-{4-[4-(3-Acetylamino-3-oxopropyl)-phenoxy]-phenyl}-3-(4-
fluorophenyl)-N,N-dimethylacrylamide (56);
[000123] 3~(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)}- phenoxy]-
phenyl}-N-pyridin-4-ylacrylamide (60);
[000124] N-(4-Chiorophenyl)-3-(3,5-dimethoxyphenyl}-2-{4-[4-(3-0x0-3-
ureidopropyl)-phenoxy]-phenyi}-acrylamide (61);
[000125] 3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-(4-{4-[2~(2-morpholin-4-yi-2-
oxoethylcarbamoyl)-ethyl]-phenoxy}-phenyl)-acrylamide (63);
[000126] 3-(3,5-Dimethoxypheny|)-N,N-dimethyl-2-(4-{4-[3-(4-methylpipefazin-1-
yl)-3-oxopropyll-phenoxy}-phenyl)-acrylamide (64).

[000127] However, it will be appreciated that the invention ~a|solcontemplates the
provision and use of other compounds according to Formulas 1 — XIII.

[000128] The compounds according to the present invention may be combined
with a physiologically acceptable carrier or vehicle to provide a pharmaceutical
composition, such as, lyophilized powder in the form of tablet or capsule with various
fillers and binders. Similarly, the compounds may be coadministered with other
agents. Co-administration shall mean the administration of at least two agents to a
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C3- C10 cycloal kyl or cycloal kenyl; COOZ1 where Z1 is optlonaIiF \@}Nb%ﬂbt“t ed
Cl- C20 al kyl, opt lonal ly substituted C2- C20 al kenyl or optiona
substituted CYO04§1 % yi: optionally substituted Cs-C20 ar OWCT61502/33150

het er oar oyl ; gqPtlonally substituted Cl-C20 al kangyl; and SO2R'' where R’
is H Cl- cubiegt so/as iy Pravige the bepetigial elieatsef tﬁﬁ&ombln%@emwhrﬁs,entse Fiobi ned

o Torm 2 g IR i i thafeo B G pRiaRldler ad ne;

?:il gggle:jnfgg:md ?ﬁgpgaﬁg@:ﬁe?mldnsr?gggg? ol or o ngdrm?cl.rgro I kWIdeglnd t he
i ke; opti 8H§§P§ s?%ﬁgﬁcﬁ?%ﬁ’ 6@3‘"}' ﬁﬁgé?%ﬁ %PQE b Sm?gﬁ?ﬁ optionally
substi t ut eididrnitkd) Mokovennheé @ambbunmhet é@eﬁht %eﬁﬂ@n cah bexesdalpey! ;

C2- C20 al kox tignally substituted aryl or heteroaryl; . and

opti onal | wrgﬁﬁgmgma@@aw% OpEPTAPRSp adgjtio ai es%tﬁ 9§Penq'0@9n@}e nfisafion i s
optional | y, 1y
substitute &éaé&l ar ye ﬁlgaéﬁegfﬁ%rgﬁgﬁiﬁé‘%ﬁ% %a:%/ek& é|“:?1eet‘§o){4rjtlﬁs'g?ﬁbr anched
al keny| ar yesistapee andlasgociatedtconditions hecamplieatioss, inkludipgrabgsitieand i ndol e,

e e BBR S ot AT ek Yoy o e R 1<
subst i t ut edf: iRRUIIBAL dri inealin mnn@ucaladnﬁdnﬁdmwwgshch ap acetohbkamitlepst i t ut ed
opt 1 onal | yNCTRREATIAR SIS0 GIRIRLS] SRR, PRMmIAR, o) B el premene,
pi peridi nQnsuhﬁlslé@feﬁgdghe (eatt ag ﬁbtdghﬁiad fpaglinide andthd/fikd) 34 048 108
thiazolidinedione (such as pioglitazone, rosiglitazone and the like) or other
peroxisome proliferator-activated receptor (PPAR)-gamma agonist, a fibrate (such as
bezafibrate, clofibrate, fenofibrate, gemfibrozol and the like) or other PPAR-alpha
agonist, a PPAR-delta agonist, a biguanide (such as metformin), a statin (such as
fluvastatin, lovastatin, pravastatin, simvastatin and the like) or other
hydroxymethyiglutaryl (HMG) CoA reductase inhibitor, an alpha-glucosidase inhibitor
(such as acarbose, miglitol, voglibose and the like), a bile acid-binding resin (such as
cholestyramine, ceiestipol and the like), a high density lipoprotein (HDL)-lowering
agent such as apolipoprotein A-l (apoA1), niacin and the like, probucol and nicotinic
acid. In the case of inflammation, inflammatory diseases, autoimmune disease and
other such cytokine mediated disorders, the additional agent(s) may be selected
from the group consisting of: a nonsteroidal anti-inflammatory drug (NSAID) (such as
diclofenac, diflunisal, ibuprofen, naproxen and the like), a cyclooxygenase-2 inhibitor
(such as celecoxib, rofecoxib and the like), a corticosteroid (such as prednisone,
methylprednisone and the like) or other immunosuppressive agent (such as
methotrexate, leflunomide, cyciophosphamide, azathioprine and the like), a disease-
modifying antirheumatic drug (DMARD) (such as injectable gold, penicilliamine,
hydroxychloroquine, sulfasalazine and the like), a TNF-alpha inhibitor (such as
etanercept, infliximab and the like), other cytokine inhibitor (such as soluble cytokine
receptor, anti-cytokine antibody and the like), other immune modulating agent (such
as cyclosporin, tacrolimus, rapamycin and the like) and a narcotic agent (such as
hydrocodone, morphine, codeine, tramadol and the like). The combination therapy
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78 JUN 2006 PCT1US02/38150 [00079] Goup Bis OH Ci1-C20 al I@gy‘w,\sm@
where R may be H or linear or branched Cl-C2D al kyl. [00080] G oup Het
represents awW@eers®yclic ring which is pyridyl, indolyl, PET/US238130,

i m dazolyl, norphonyl, piperidinyl, piperazinyl, thiophenyl or thg li ke.
[00081] Trresteraplaiashydbe dnventioningludes: forexampigy aﬁlmbl@tre’@oraqﬂhenné\;antwe ]
di seases |4 ' Ll | el I | sease an
peri pherald v SCl?IH%rnld [ sgyglea,r 5@%@@?@%s#@gppg‘z‘ﬁ%%{g‘ﬂgﬁf‘%/ﬁ‘%ﬁ'? W_EI??S

i nf | amrat iastmioistratiori oftivedm \cﬁmivelicsnrmsdamdfadgﬁighaf?mh(s) Msﬁf;ﬁrﬁtérl t Ik_deS and
col | agen vascul ar .. djseas whi ch are cause y, for exanple, cytokines or
i nducigbl e R ﬁﬁ%”t'cét"??ﬁ“é{%%'?ﬂﬁ- al pha, IL-1, IL-6, PDE4, PDE3, p44/42 MAP

ki nase, i NOS and/or COX-2. The conpounds are al so useful for treating or
preventin other di seases nedi ated by cytokines, PDE4, PDE3, p44/42 MAP

ki nase, IRBB128]q/ oAnether aspaclai the invaniien is 4 metiee of srsating idiaketas arsove, t he

conpounds sl |-}l - ' N - X1l
W Eh o dad st Bisb B driliciil i Step BP RARNAEH PR Shipd S5 lHs P o or
a singl e shiaketiowraalatadcepnditioonaithesapeulically effediive @maunt obs cbapeurd bher bt hg E
or Zconfirgw,ﬁﬂﬁ' n- e .when ..such bond.is.a single bond,
the resul ting s%sglr't)a((l)l&ﬁ@@ﬁ%ﬁé&&y{rﬁgﬁp&t{%rﬂy'dgﬁgm%hgg °ggﬁﬂ"2ﬂjr ations.
Li kew se, inflarpmatios oohﬂahmétolwedisdzmsmrtdissa‘séeguedﬁtgd/i gye ﬁ{eﬁ; POgai gnat ed
i n For mul - | an a i sk, - and/or S stereoj soners.
The | nventq?% 3'0'64?{/% @E%%d@hga?ﬁbﬁ 5%‘55) admyipigteding te sistbiest B as wel |
as the i ndieddefduch FEEBHE UM SHEIOL ARl of a EBRpound according to Formulas | -

XHl. Further, pharmaceutical compositions containing a therapeutically effective

amount of one or more compounds according to Formulas | - XIIi together with a

pharmaceutically or physiologically acceptable carrier, for use in the treatments
contemplated herein, are also provided.

[000130] 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 melitus, including both type 1 and 2
diabetes, as well as other hyperglycemic related disorders such as obesity,
increased cholesterol, hyperlipidemia such as hypertriglyceridemia, kidney related
disorders and the like. The compounds are also useful for the treatment of disorders
linked to insulin resistance and/or hyperinsulinemia, which include, in addition to
diabetes, hyperandrogenic conditions such as polycystic ovary syndrome (lbanez et
al., J. Clin Endocrinol Metab, 85:3526-30, 2000; Taylor A.E., Obstet Gynecol Ciin
North Am, 27:583-85, 2000), coronary artery disease such as atherosclerosis and
vascular restenosis, and peripheral vascular disease. Additionally, the compounds
of the present invention are also useful for the treatment of inflammation and
immunological diseases that include those mediated by signaling pathways linked to
pro-inflammatory cytokines, such as rheumatoid arthritis, ankylosing spondyiitis,
multiple sclerosis, inflammatory bowel disease, psoriasis, and contact and atopic
dermatitis.
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i ndi vi dual stereoisoners may be obtained by the use of an optzlbq:gbhy t|ve
resolving agent. Alternatively, a desired enantiomer may be Obtai ne

st er eospeci f WO 83M48M8&si s using an optically pure starting nﬁ‘t”é‘%"&”’é? knovvn
configuration. [00083] Cenerally, R or S- refers to the configuration of

the sterd8P983H s. Byhtreg@anthitiamesnt Brat fireeorBpounds ofdhe inygrtan ae i s R-
(rectus) 3rmiisteasPar famuﬁ’?’évﬂl%ﬁ]iggt lBadt é@@&éﬁﬁ@’%r ‘é&?rﬁﬂe( ?éd"dgé“tﬁé ) _I's

based on the pri Orlté atons in a conmpound
conf i gur atblood ghicose ievehiera prtisot swferg\gcfmm@nmrgmam@cdmwemrwsnhnahd

car bon of & MBVEHANS BRI EBE PHHARTRACRY SRBkEK e BerBh O AR SO0 e

of the pr eﬁarsmduﬁmfgﬁmmdﬂammcy ugnﬁmr@ogwhlwld;easbo(lﬁﬂfd case of

3-(3, h 3-

ooy ] - pRBRSIOL theEprrota i sl AR IEreey iy gk pufficiegt o reduce

5- Di met hoxialaeyd Yudodehelid: fre ﬁatgré’mwre%ﬂwwid)e e aRaB nedik@skdl- acr vl i c
acid (6); ?"0008

3-(3, 5-Di n%ufﬁ@wtﬂnemprqvezor{aﬂeytaie(tbe@vmmgandw redHoedhe rigk of
pr opY) - PhEBANICEYBRERN . Acs ith ieidh LR 1eaiiaribierd ORGARLY of

2-{4-14-(3- ox car - 0X0-p
phenyl } - 3- QUbJSGtsImaytbmtrqatbéwﬂ'l)thaprqdentcampdumds toyrledesa blood @jucope GNEH

3-(3,5-Di gﬁ,_té%%%’ f_?he ﬁ%é xa[r% a%u%ﬁ]é Ope%s. WSl EPRE ABMiahe. The compounds

phenoxy] -
may be administered to a subject suffering from hyperglycemic disorder using any

convenient administration technique, including intravenous, intradermal,
intramuscular, subcutaneous, oral and the like. However, oral daily dosage is
preferred. The dosage delivered to the host will necessarily depend upon the route
by which the compound is delivered, but generally ranges from about 0.1 to about
500 mg/kg human body weight or typically from about 0.1 o about 50

mg/kg human body weight. Generally similar types of administration and dosages
are also contemplated when the compounds of the invention are used to treat
inflammatory or immunological disease.

[000132] The compounds of this invention may be used in formulations using
acceptable pharmaceutical vehicles for enteral, or parenteral, administration, such
as, for example, water, alcohol, gelatin, gum arabic, lactose, amylase, magnesium
stearate, talc, vegetable oils, polyalkylene glycol, and the like. The compounds can
be formulated in solid form, e.g., as tablets, capsules, drages and suppositories, or
in the liguid form, e.g., solutions, suspensions and emulsions. The preparations

may also be delivered transdermally or by topical appiication.

[000133] The syntheses of representative compounds according to the present
invention are iliustrated in Schemes | and 1l. Further examples illustrating the
syntheses of additional compounds according to the present invention are also
given below.
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[ 00090] 3-(3, 5- D net hoxyphenyl)-2-{4-[4-(3-o0xo-3-urei dopropenyl )-8 Jun 2006
phenoxy] - phenyl }-acrylic acid (11); [00091]

3-(3,5-Di et ho M@‘Hi)/% - 2-{4-[ 4- ( 3- oxo- 3- ur ei dopr opyl ) - PCT/US02/38150
phenoxy] - phenyl }-acrylic acid ethyl ester (12); [00092]

3- (3, 5- Di et hoxyphenyl ) - N, N- di net hyl - ZSQHEMJF-%S- 0x0- 3-

ur ei dopropyl ) - phenoxy] - phenyl }-acryl am de (13); [00093]
2-(4-{4-]3-(3-Cycl ohexyl urei do) - 3- oxopr opyl ] - phenoxy} - phenyl ) -

3- (3, 5-di met hoxyphenyl )-acrylic acid (14). [00094] The follow ng are
preferred conpounds acggyding to Formula I]:
[ 3-(4- Pheno%gheny -propipnyl]-urea (15);

i
{3-[4-(4-Metho é:%éy)- nyI]-aq\rE#oyl]-ur
are preferred ounds r di NQTreByam@& MUl & | bhe
2-{4-[4-(3-Acet yaudr ei donetdyl ) - phenoxy] - phenyl } - 3- (3, .
5-di met hoxyphenyo-acrylic acid nethyl ester (14); FOOOQ?]
2-{4-[4-(3-Acetyl thiourei donet hyl)-phenoxy] - phenyl }-3-(3, 5-
di net hoxyphenyl %e- acrylic ggid (18). 32 WO 03/048108 2°8 JUN 2006
PCTI US02/ 38150 8 he I?ol | owi ng are prefel 8fhds accor di ng to
Formula IV: 1-Ace - 4- (4- met hoxyphenoxy) - be I rea (24); [00099]
Acetyl -3-[4-(3, 4-di owt y phenoxgioy.b@ercrytdorr ea ( 000100] The
following are nore prefgrred conpound3 for thEir anti Oi nfl ammat ory

properties:
A~
3 CHO 4

0

COOH -
[ 000940 The fol | owi ng
——————-

=
—8

K'BuO

MeQ. Ny~ COCH

NaOEt/Urea OMe O
\©\/\nz )
OEt H NH»
@\/\“/ T
6 o 0

MeO. Ny CO0Me

(CHa)2804 OMe O

0
\©\/\‘/N\H/NH2
1 0O O

[000134] Scheme 1 details the synthesis of compounds 1-6. Scheme 2 details
the synthesis of 17. It is to be understood that the Schemes 1 and 2 are

representative schemes and are not intended to be limited to the compounds
disclosed.
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go?glgl]Di th h i)-NN-di methyl -2-{4-[4-(3 3 id 28 JuN 206

- (3, 5- Di net hgx enyi) - i met hyl - 2-{4-[4-(3-o0xo-3-ureidopro -
phenoxy] - phen‘V?%s)/%’? | am de (13); [000102] QCTR%MSSISO
2-{4-[ 4- (2- Car banoyl et hyl ) - phenoxy] - &ggﬁé - 3- (3, 5-di net hoxyphenyl ) -

N, N- di et hyl acryl am de (31); [00010§ AL -}L|4- [ 2- (3, 5- D met hoxyphenyl ) - |

- di et hyl car banoyl vi nyi ] - phenoxy}- phenyl)-propionic acid ethyl ester (37);
[ 000104] N-{4-[2-(3,5-D net hoxyphenyl) - 1-di et hyl car banoyl vi nyi ] - phenyl } - 3-
hydr oxybenzam de (44); [000105]

3- (3, 5- D met hoxyphenyl ) - 2- (4- hydr oxyphenyl ) - N, N-di net hyl acryl am de (49);

[ 000106] MeO COOMe MeO ~COOMe

[3-(4-{4-[2-(3,} gt hoxyphenyl ) - 1- ( pi peri diI -¢ar bonyl ) -vinyl) -
phenoxy} - phenyl )6pr ¢dnpnyl ] - urea &5 ; [ 000107
2- {4-[ 4- (3- Acet ybuirigo! 3- oxopr opy['J= henoxy] - ptreni ]
fl uorophenyl)-N, N-di net hyl acrylfam de (56); [000108
2-(4-{4-[12-(3,5-Di net henyl ) - 1- di net hyl car bamyﬁ@y\l/] - phenoxy} -
benzyl)-mal onic acid ( ~ch§00109] OH

2-(4-{4-[2-(3, 5-D net hoxyphenyl >. | - di net hyl car banoyl vi nyl ] - phenoxy} -

benzyl ) - mal onam de ,(59); [000110]

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

N-{4-[2- (3, 5-D nmet hoxyphenyl ) - 1-di nmet hyl car banoyl - vi nyl ] - phenyl }- benzam de
(67) ; [000112]

2-{4-[4-(1- D met hyl car banmoyl - 2- pyri di n- 3-yl - vi nyl ) - phenoxy] - benzyl } -

mal onam de (71); [000113]

3-{4-[4- (2- BeMe® L 6R@Me- 5-y| - 1- di met hidg

PB
3-(4- T3

oy toeatenyl ) phenoxy] -

23 17

[000135] The following examples afe provided to further illustrate the present
invention and are not intended to limit the invention in any way.

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

[000136]  Step 1: Synthesis of 3-(3,5-dimethoxyphenvl)-2-(4-hydroxyphenyl)-
acrvlic acid (2). To a mixture of 3,5-dimethoxybenzaldehyde (120 g, 0.72 mol) and
p-hydroxyphenyl acetic acid (110 g, 0.72 mol) was added acetic anhydride (240 mL)
and triethylamine (161 mL, 1.6 equiv.). This non-homogeneous mixture on heating
becomes homogeneous at ~70°C. After being stirred at 130°C for 4 hr, the mixture
was cooled to room temperature. HCI (15%, 500 mL) was added to the reaction
mixture slowly in 30min keeping temperature below 5-10°C. The solid was dissolved
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3-Benzo[ 1, 3] di oxol - 5-vyi -2-{4-[4-(2-carbanoyl et hyl ) - phenoxy]
N, N- di net hylwé’d\i‘&?f"é% de (72): 33 WD 03/048108 2, 8 JUN 2008 2/ 38150

000115 3- [ h h | }-3-
E)yrl di n] 3 9%@% '15%0'{'%%‘}-)%660 'ng f?{@sq'g @%fhr)&tg gg%ﬁ\é’k Br 2?gr1ed
conpounds rf'nﬁirnténliiﬁ & taﬁipe@hta&eeatlzcs 3O PGt ¢t HIODQOATOhL) to pH1 The

i
3-(3,5-D net hoxyp enyl) [ 4-(3-et hoxycar bonyl am no- 3-

propyl ) - pHERGRY rPéquMé@rfsiﬁPf%i and washad with water togive crpgg@ﬂcmct (~300
(4-{4-[2-( v?etfeaﬂs} "r%yd?ﬁcﬁé‘?ﬁobuét ﬂéé‘ﬁ%@é’l\lﬁé 884@&1}19‘%{ SirbholRHRNOXY) -

benzyl ) -catr'’bami ¢ acid met ester é\ﬂ 119
2-{ 4d[ 4- ( ZrecalfStailmeyll tymgdn)g pmaiwl;apaq)n gler- Bhg BTQdUdﬁ was Adag pyermight in a
N, N- di net h

I acr I am 1
> (35 D R GAT R Mol B ) 1743 a3Vl YR BMS -4l 12,48 (o
oxopr opyl )mhw 1H e;nsgks aﬁ)ya gm(ala;=(34@)4z Dﬂ@oa?a](d J=8.0 Hz, 2H) 6.35
[3-(4-{4-[2-(3, -1- er|d|ne carbonyl) V|ny]
phenoxy} - plhels 35&6&&4@ fdwdréél'(i%]% )s B
2-{4-[4-(3-Acetyl am no- 3- oxopropyl ) - phenoxy] - phenyl} 3-(4-
fl uorophenyl ) - N, N-di net hyl acryl am de (56); [000123]
3- (3, 5- D [ee0n3@ phe(bh)IStep 2 > 3 et

phenyl }- Nﬁm%henéx\)flp%%f'\%ll QE?VHC? aélg %Y 2 (64 0 g, 0.21 mol) was dissolved in 320
mL anhydrous DMSO under nitrogen, and potassium tert-butoxide (48.0 g, 0.43

phenyl } -propionic acid ethyl ester (69); [000114] [|: N 2006

mol) was added in lots. When the solution became homogenous, p-
fluorobenzaldehyde (27 mL, 0.22 mol) was added and the mixture was heated at
100°C for 5 hr. After cooling to room temperature, the solution was poured into 1 L
water and extracted with ether (2 x 500 mL). The agueous 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-de): 812.87 (s, 1H), 9.94 (s, 1H), 7.85 (d, J=8.2
Hz, 2H), 7.72 (s, 1H), 7.27 (d, J=8.0 Hz, 2H), 7.19 (d, J=8.0 Hz, 2H), 7.15 (d, J=8.2
Hz, 2H), 6.42 (t, J=1.6 Hz, 1H), 6.29 (d, J=2.0 Hz, 2H), 3.60 (s, 6H).

[000138] (c) Step 3: Synthesis of 3-(3,5-dimethoxyphenyl)-2-{4-[4-(2-
ethoxycarbonyl-vinyl)-phenoxyl-phenyit-acrvlic acid (4). Triethylphosphonoacetate

(7.14 mL, 36 mmol) was added to a suspension of NaH (60% in mineral oil, 2.64 g,
66 mmol) in anhydrous THF (100 mL) at 0°C under argon, and the mixture was
stirred for 15 min. A solution of aldehyde 3, (12.12 g, 30 mmol) in THF (100 mL) was
added and the mixture was stirred for 1h. The mixture was quenched with saturated
aqueous ammonium chloride solution (5 mL), diluted with ethyl acetate (300 mL)
and acidified with 5% aqueous HCI to pH 1. The ethyl acetate layer was separated,
“and the aqueous layer was extracted with ethyl acstate (100 mL). The combined
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[ 000124] N- (4-Chl orophenyl)-3-(3,5-di met hoxyphenyl)-2-{4-[4-(3%

ur ei dopropyl ) - phenoxy] - phenyl } - acryl am de (%E) ; {0%)012{5] [ (%_B%BN%OG
3- (3, 5- Di net hO/ER&HN ) - N, N- di net hyl - 2- (4- {4-[ 2- ( 2- nor phol i PCFYF02/38150
oxoet hyl car bamoyl ) - et hyl ] - phenoxy} - phenyl ) -acryl am de (63); [000126

3- (3, 5- Di metdamicylpyers were Masheid nezdiiad pyer anhygroxs Mgsbalﬁllét?@mﬂ -

1) -3- 11- ph i i i - Hong |

\Zvisle | OPEZ;E;rﬁ‘ggé'%ﬁag‘@??ﬁé%&lf#g8?%%%@%%#@@8%0%%&%%%@@%t SR of on and
e A ety g ettt s L

physi ol ogi @aminjmum yejumas (230 ?mlépfﬁaio(é]ﬂ%wgst%dﬁﬁ&y%@ Q?‘ﬁ'&ﬁ%@%@m cal
COMpOSi {100y FC, e YARRR! (HRRSDRRMEPIT7i B, Ihg4ter Ml 768l o), atempsul e

with vario _ Imlarly, the conpounds nay be
coadni ni st ej=ad Mg, 2H), 7.2 (d, a8z 2H),To1 hithilrB& Hat 2tk 7dHald) Jo %‘Zt RE)

dri ni st . : ,
pCT) Usoz) s8h dfeke: 280 4T (€ RTRR, L, B chORTE AP AN adeta i 2 070
conbi nat i ony2fH)Of Bo f BH)S 1.2601t, J=cK2aHz, BH).t he agents may be admi ni stered

si mul t aneousl'y or sequentially over a period of tine. The effective dosage
of a conpound in the conposition can be widely varied as selected by those

he compout 3Rl 130 e 8 e e conbi nat ! on
v th one orsihoreaiinykstnalpheno-ohanyl-aari 868 (6 AAHYATEN o Ve
e e SRS o ol i S s svabonaphioa, o
and mL) was added a solution of 4 (13.0 g, 27.4 mmol) in a mixture of ethanol-dioxane

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

hydrogen at atmospheric pre§sure. ompletion 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 soiid 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): 512.75 (s, 1H), 7.68 (s, 1H), 7.26 (d, J=8.4 Hz, 2H), 7.17 (d,

=8.4 Hz, 2H), 6.99 (d, J=8.4 Hz, 2H), 6.94 (d, J=8.4 Hz, 2H), 6.39 (t, J=2.0 Hz, 1H),
6.27 (d, J=1.6 Hz, 2H), 4.06 (q, J=7.2 Hz, 2H), 3.57 (s, 6H), 2.84 J=8 Hz, 2H),
2.60 (t, J=8 Hz, 2H), 1.15 (t, J=8 Hz, 3H).

B0

[000140] (e) Step 5: Synthesis of 3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-0x0-3-

ureido-propyl)-phenoxyl-phenvil-acrvlic acid (). To a solution of sodium ethoxide in
ethanol (21% wiw, 65 mL) under argon was added ethyl acstate (3.12 mL), then

refluxed for 20 min. Urea (18 g, 0.3 mol) was dissolved in the above-mentioned

sodium ethoxide in ethanol solution at 75°C. To this solution was added 5 (13 g,
0.027 mol) in one lot. After all dissolved, the resulting mixture was stirred at 75°C for
another 5 min, cooled quickly in 15 min to 15-20°C, TFA (13 mL) added, and then
adjusted to pH 4-5 with 5% HCI. After stirring at room temperature for 1 hr, the
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hyper|i pi dem a, such additional agent(s) may be sel ected fro ﬁrZQ@O
consisting of: insulin or an insulin mnetic, a suffonyl urea

acet ohexam deyo oxtusgspr opani de, glinmepiride, glipizide, gl yBGT/KJS@/38150
tol butam de and the Iike) or other insulin secretagogue (such as

nat egl i ni dmxﬂt.u@mlmstuvdyeaddeﬂ tchwaler k520 mb). The solidIseparated wae filtetedrands

pi oglitazone pfazone_and t e .0

prolgl fer at &1 gbéﬁ'sPB@Bﬁ? n Fglyk?z?gta Ogél{}ef?)ggﬁ?rﬁﬂﬁfg g'ﬁgurfsvﬁ%% as
bezaf i br at %uowbe&cb B6@E rodre mﬁf)@rfaﬁlré, theA mﬁmmamwdwemght His4°10. Rt mixtues her
PPAR- al pha agoni st, a PPAR-d

ta agonist, a biguan ?8 %Eqras_rretfgrmn),
ahst i’it |k n (aestitesed and selit was ﬁ"e(ﬂ oY@léif 865 & Angivels HB‘MFﬁ &l ge)i 8414-° and
21 pha ot ucdlh dleo RIET B FTB LMY POM e L YT 2808, St s 28 TH B G e
![ |h léel) | kg) leI;Bhllﬁledzfg) Mm(gl J=8. Aﬂ-(l)i , 2ty 6 .ad (df:.h{ﬂ érkl!zyEH)anBQn(tcéﬂFkéﬂ-IZpGH) ,and
apol i poprot6e$?|( (‘Q% Aéll'j); 5%‘192(%1 éﬁg%détﬁt‘}ﬁggﬁ ngt}ﬁ@’gf‘ g_ E%'chgﬁ)hl C

acid. In the case of inflammtion, inflamuatory di seases, autoi nmune
di sease and other such cytok| ne rredl ated disorders, the ad|t|o al

agent (s) nEP041Eel of)x Bliep & SYA egis of Sal3o-dimpethoxyphanyli-2-{4- 51 dal
anti-inflar r Al I ifypnssof en,
napr oxen arBEEReRtpBygnédN ohe L chviRSacif ety 3 (1P T 4l soepriol
rof ecoxi b @b gh@0f imad) in day DMF (Iot-buoder a(rgqn waa§d9e6 £&1.38 g, 0 01

ot hort - exatBoD £ P gy Sdls 86 Eos fighUBs 4Bkd ahlr Endd R fod O P RS
di g f] Ieg;slel- | g?nérgi;pﬁramram 30 Imein e Eaar?tlug %WZ gsﬁgbgﬁmth sﬂéeamubum-@dl d,

‘FI)'NF al pha i34 %ﬁfﬁeé Wﬁgﬁnyg %@tﬂ@heé’&a"'? e[ Wﬁﬁ'&ﬂegﬁ’(‘.{ef ﬂ'@“ﬂdﬁf’@ ot her
cytokine i ﬁghghéélfum(s‘iﬂfﬁ{é i StlpdPated CVK@BIIW@SHU@% dlEsolet in-taxankietiyl

anti body a I ke), other imune nodul’ati ng agent (such as

cycl ospor i racatater(@i3, @anL reibsirong anddneykated @@mtﬁh‘ﬁ E‘Taé r%f%mséalh@é'ﬁf‘ (such
The solid was coliected by vacuum filtration and dried. Yield: 3.3 g, 65%. Analysis:

'HNMR (DMSO-dg): 810.17 (br, 1H), 7.72 (br, 2H), 7.72 (s, 1H), 7.25 (d, J=8.4 Hz,
2H), 7.18 (d, J=6.8 Hz, 2H), 7.21 (s overlapped, 1H), 7.01 (d, J=6.8 Hz, 2H), 6.96 (d,
J=8.4 Hz, 2H), 6.41 (t, J=2.2 Hz, 1H), 6.28 (d, J=2.2 Hz, 2H), 3.73 (s, 3H), 3.57 (s,
6H), 2.84 (t, J=7.2 Hz, 2H), 2.61 (¢, J=7.2 Hz, 2H).

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

[000142] 2-{4-j4-(2-Carbamoyl-ethyl)-phenoxy}-phenyl}-3-(3,5-dimethoxyphenyl)-
acrylic acid methyl ester (7) was obtained as a byproduct in the synthesis of 3-(3,5-
dimethoxy-phenyl)-2-{4-[4-(2,4-dioxothiazolidin-5-yimethyl)-phenoxy}-phenyl}-acryiic
acid methyl ester, performed essentially as shown in PCT/US99/09982 (WO
99/58127). 7 (460 mg, 1.0 mmol) was taken up in dry THF (6 mL) and cooled to -
78°C. To this solution, lithium diisopropyl amide (LDA) (2M, 0.55 mL, 1.1 mmol) was
added and stirred for 10 min. Ethyl chioroformate (0.11 mL, 1.2 mmol) was added
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hydrocodone, norphine, codeine, tramadol and the |ike). The coig paf i208
therapy 35 ,Z8 JUN 2006 WO 03/048108 PCT/ US02/ 38150 contenpl ated by the

i nventi on i ncWO®3448148or exanpl e, administration of the i nveMGH{IS285pound
and additional agent(s) in a single pharnmaceutical fornulation as well as
adni ni st r aahdstiéd byernight ahooretemnpepatunel Ehedreagtion wea gueachadwit) in

t h tical f | at i h
hvent i on PAUEHEARUED o fiENde sBLIoR s R BpbE R ke TT i g
t he st I'TH hi jhedtwithubfi 20 driedlom behydr
releatS egpcgﬁggﬁﬂn e;drtgﬁﬂgraﬁyfe&\/\l& ?3’1’% efv:‘"ect '"%(Z;grmuw)]otrn: g% o{n?jwof
Formul as | magnesiumpgiiate BH‘SP}’%W?WQ Ll"ﬁ‘@éﬁ?é‘lﬁ?dpﬂrﬁﬁlﬁ%s ge ﬁﬂ'lc{;p(ﬂfogllmt reating

i nflammat i 4 3 ' i SRASEWithBdkanedthyacatateki nes,
PDE4, PDE%ESSJXEF %bﬁ‘ﬁg@ﬁ:@%ﬁgﬁbﬁmﬁgﬁ%?gﬁi éCOX— g"ﬂg? admi nngt ering to a
subj ect i n(7:Ap&feldf 284018, #4885 .ment an effecti.ve anount of a conpound
according to Fornmulas | - Xl II. Further, pharmaceutical conpositions
containing a therapeutically effective anount of one or nore conpounds
according to Fornul a é - X1l together wMef rivarfREUti cal |y or

physi ol ogi ¥ed %to We carri er, for use il reatnments contenpl ated
herein, are a I ded. [000130] The conpouhds the invention are
useful for the A nt of diabetes, charact®¥ 2se by the presence of

el evat ed bl ood gl'ucyse | evel s, that—s—hypergl ycei c di sorders such as

di abetes nellitus, PRekyding both type 1 and 2 diabgtef, as IAEtas ot her
hyper gl ycem.c rel atesorderNﬁzsuch as obesity, incrEasedychyglesterol,
hyperli pi demi a such as hyperkriglyceridem a, kidney related©0 dPsorders and
the like. The corrpOt_;nds are @l so useful for the tregtment of disorders

[000143]  Analysis: "HNMR (DMSO-de): 510.52 (s, 1H), 7.70 (s, 1H), 7.24 (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), 6.40 (t, J=2.1 Hz, 1H), 6.27 (d, J=2.1 Hz, 2H), 4.07 (q, J=7.2 Hz, 2H), 3.70 (s,
3H), 3.56 (s, 6H), 2.76 (m, 4H), 1.18 (t, J=7.2 Hz, 3H). -

EXAMPLE 3
Synthesis of 2-{4-[4-(3-benzoyloxycarbonylamino-3-oxo-propyl)-phenoxy}-phenyl}-3-
(3,5-dimethoxyphenyl)-acrylic acid methyl ester (9)

[000144] 7 (1.38, 3.0 mmol) prepared as in Example 2 was taken up in dry THF
(20 mL) and cooled to ~78°C. To this solution, LDA (2M, 1.8 mL, 3.6 mmol) was
added and stirred for 10 min. Benzyl chioroformate (0.67 g, 39 mmol) was added
and stirred overnight at room temperature. The reaction was quenched with

- saturated aqueous ammonium chloride solution, and ethy! acetate (150 mL) was
added. The organic layer was washed with brine (2 x 25 mL), dried on anhydrous
magnesium sulfate and evaporated under reduced pressure. The crude product was
purified by silica gel chromatography and eluted with hexane-ethyl acetate (7:3).
Yield: 0.68g, 37.3%.
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linked to insulin resistance and/or hyperinsulinem a, which ingigugiey 2008
addition to i , hyperandrogeni c conditions such as p ovary
syndrome (| ba&gg’%%ﬁ&al ., J. din Endocrinol Metab, 85: SSZGQQ%%g&W
Taylor A E., Cbstet Gynecol Cin North (ryr,]a 27 583 Xomg000) , coronary
artery di seas 290 her oscl erosi s an qr restenosis, and

peri pher al @ ar |di sease. Additionally, tfhs o paunds  of the pr esent

i nvention are afsofugeful for the treatnent ofgyn Jmmat i on and

i mmunol ogi cal ss€s that include those nediatedlby signaling pathways

| inked to pro-infl tory cytokines, such as rhe® Id arthritis,
multiple sclerosis, infla y \He | oghi sease,

ankyl osi ng spondyliti

psoriasis, and contac dpi c dermatitis. 36 28 JUN 20 6 1 WD 03/ 048108
PCT/ US02/ 38150 [000131] By "greatnent™, it is neant that t h8 d%npounds of
the invention are @&dministered in an anmobunt which s at | east sufficient

to, for exanple, reduce the blood glucose level in a patient suffering

bror nf | amiRAAETC, ARIFRS FINR DRSTSE o (T Bh o e SO 20 T om
i nf I ammat or (y GBHY, mrwl BH £ iz, QH}?ems(d |J3=8t41HzC:§€|)9 7ad0 (duabeaties ,2H) he204
conpound is usuglé_a/z 3 dministered in the anount sufficient to reduce the

bl ood gl uco&leJF H .41 & v528dia 1HHvEi28 (Er 7R -0ddz 2B, $.494% 2362 t he
li ke | evel sgﬁ}fg?ﬁﬁ BHZS 79 ﬂvg r alleviate the synptons and/or reduce

the risk of oéla ‘ed with elevated | evels of these
parameters. A variety of subjects may be treated with the present
conmpounds to reduce bl ood glucose |e %% h as livestock, wild or rare
animals, pets, as well as humans. m may be adm nistered to a

subj ect suf f egynthedis om-t&awmbﬂm&yphemmd@t (aslexcm@-wtebdopropyl)-phenoxy]—
phenyl}-propionic acid (10)

[000146]  3-(3,5-Dimethoxyphenyl)-2-{4-[4-(2-ethoxycarbonylvinyl)}-phenoxy]-
phenyl}-acrylic acid (4, 2.37 g, 5.0 mmol) was dissolved in a mixture of ethanol-
dioxane (2:1, 150 mL)‘, and palladium charcoal (10%, 500 mg) was added. The
mixture was stirred under hydrogen for 15 hr. Catalyst was then removed by
filtration, and solvent was evaporated under reduced pressure to yield 3-(3,5-
dimethoxy-phenyl)-2-{4-[4-(2-ethoxycarbonylethyl)-phenoxy]}-phenyl}-propionic acid
(18) quantitatively. Urea (0.21 g, 3.58 mmol) was dissolved in sodium ethoxide (2.7
M, 2.2 mL, 5.92 mmol) at 80°C under argon, and to this a solution of 18 (1.13 g,
2.37 mmol) in anhydrous ethanol (15 mL) was added and heated at this temperature
for 13 hr. Ethanol was evaporated under reduced pressure, waiter (20 mL) was
added, acidified to pH 1 by 5% aqueous HCI and exiracted with ethyl acetate (50
mL). The organic layer was washed with water (2 x 25 mL), brine (2 x 20 mL), dried
over anhydrous magnesium sulfate and evaporated. The crude product was purified
by silica gel chromatography and eluted with hexane-ethyl acetate (3.7) containing
acetic acid (1%), followed by recrystallization from ethanol. Yield: 256 mg, 22.8%.



conveni ent adm ni stration technique, including intravenous, n? rader
|

I ntramuscul ar neous, oral and the |like. However, ora age

is preferred. er‘ﬁm%}ggage delivered to the host will necessar b(%epen

upon the row e by whigdy the conpound i el iver ed t gener aIIy ranges
93} g~ alout 500 ng/ kg hurraﬁlv‘% Cioggr typically from

from about
ng/ kg human body wei g rally simlar types of

about 0.1 to 1o t

adm ni stration ages are also contenpllate en the conmpounds of the
i nvention are used Y0 treat inflamatgry or 1 | ogi cal disease.

[ 000132] The compourds~f this invention nmay be use n formul ati ons using
accept abl e phar macesées for enteral, or nteram,

adm ni stration, such o} exarrpl e, water, al coh . ' dum ar abi c,

| act ose, anyl ase, magnesi um tearate, talc, vegetable oil S) Pol yal kyl ene
glycol, and the likg The conpounds can be fornulygted in solid form e.g.,
as tablets, capsules, drages and suppositories, or in the liquid form
e.g., solutlons suspensi ons and enul si ons. The preparations é al so be
del i vered [oomaa]ar maAlhaIyas "rb‘LNMBp(Dd\kSO-dpplmea&?i (sn‘IHD 00073, e ¢4 feheses

1 ustr ot odr ‘S‘tﬂ' éﬁ&éﬁf‘%"fﬁa 2P 7R Brb 2 vl BTV vV B D GR6 o

synt heses 9jL “§ 6'330(@57992'04‘-!‘2 eﬂstcerzlggweg ORe m)eseat(t iJB@NHEz OtH)Rr €

al so given eI OW. 2006 WD 03/ 048108 SCHEME
J 3.68 (s, BH), 3.19 (dd, J= 14.4 & 8.4 Hz, 1H), 2.88-2.80 (m, 3H) 2I I%C(:t Jo'%eo Hz,
2H).
EXAMPLE 5

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

[000148] Urea (0.21 g, 3.58 mmol) was dissolved in sodium ethoxide (2.7 M, 2.2
mL, 5.82 mmol) at 80°C under argon, and to this a solution of 4 (1.14 g, 2.37 mmol)
in anhydrous ethanol (15 mL) was added and heated at this temperature for 13 hr.
Ethanol was evaporated under reduced pressure, water (20 mL) was added,
acidified 1o pH 1 by 5% aqueous HCl and extracted with sthyl acetate (50 mL). The
organic layer was washed with water (2 x 25 mL), brine (2 x 20 mL), dried over
anhydrous magnesium sulfate and evaporated. The crude product was purified by
silica gel chromatography and eluted with hexane-ethyl acetate (3.7) containing
acetic acid (1%), followed by recrystaliization from ethanol. Yield: 167 mg, 14.4%.
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MeO Ac, O Triethyam ne OH COON MeO NaOEUUrea CEt 5 0 McO-n~ 2@0
(CHS)ZSO4 yNH2 O CHO Kt BuO 0 OEt [000134] Schene 1 details t mmgsi S

of conpounds WO@3/08i¢ene 2 details the synthesis of 17. |t BE/§S§2/3aso
under st ood t hat the Schenmes 1 and 2 are representative schenes and are not
i ntended t &e® L ePAd t he conpounds Mefi @o 8d-CqRBT/ US02/ 38150

MeQ, -, - -, ~ - 0C

[000148]  Analysis: 'HNMR (DMSO-ds): 512.51 (br, 1H), 10.30 (s, 1H), 7.92 (br,
1H), 7.7 (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, 2H), 7.03 (d, J=9.2 Hz, 2H), 6.73 (d, J=16.0 Hz,
1H), 6.40 (t, J=2.0 Hz, 1H), 6.28 (d, J=2 Hz, 2H), 3.59 (s, 6H).

EXAMPLE 6
Synthesis of 3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy}-
phenyl}-acrylic acid ethyl ester (12)

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

MeO ~~COOH MeO O N NN

b O - L.QJ

[000151]  Analysis: '"HNMR (DMSO-ds): 510.17 (s, 1H), 7.74 (br, 1H), 7.70 (s,
1H), 7.25 (d, J=8.4 Hz, 2H), 7.24 (overlapped, 1H), 7.18 (d, J=8.4 Hz, 2H), 7.00 (d,
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(Et O 2P(O) CH2000Et NaH 3 " ' CHO Ove OH 38 WD 03/ 048108 SCHEME,| WS'RP
-COOVe 21 CHO MeO, -000Me 23 MeO, ,000Me 22 MeOQ, - - COOMWe 1# 54 6,006
PCT/ US02/ 381500@B{043883 [ 000135] The fol | owi ng exanpl es are BFHVSHSEIY o

further illustrate the present invention and are not intended to limt the
i nvent i on J¥B.4rHz, ), 6.8XEVIEE.4 Hay2idh 84 (tod=1.6 Hz, 1H), 6.28 (d, J=1.6 Hz, 2H),

3- (3, 5- di nptiaquy e, 25, [%7 f, 631 0% 833k, YR iR DY bJsTPRENTY bz, 2H),
1.25 (t, J=8.0 Hz, 3H).

EXAMPLE 7
Synthesis of 3-(3,5-dimethoxyphenyl)-N,N-dimethyl-2-{4-[4-(3-oxo-3-ureido-propyl)-
phenoxyl-phenyl}-acrylamide (13)

[000152]  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 was then rinsed sequentially with 10% citric
acid (2 X 50mL), water (2 X 50mL), and brine (20 mL), then dried over anhydrous
magnesium sulfate and evaporated. The crude product was purified by silica gel

chromatography using hexane-ethy! acetate (3:7) containing 1% acetic acid. Yield:
1.77 g, 100%.

(o]
. MeQ COOH
RS MeQ % r;‘,Me
4 L
OMe OMe O

© 0
\©\/\",HTNH2 j@\/\(n NH,
| 5 Y

6

[000153] ~ Analysis: '"HNMR (DMSO-d6): §10.17 (br, 1H), 7.74 (br, 1H), 7.27 (d,
J=9.2 Hz, 2H), 7.23 (d, J=8.8 Hz, 2H), 7.23 (br, 1H), 6.79 (d, J=9.2 Hz, 2H), 6.93 (d,
J=8.8 Hz, 2H), 6.56 (s, 1H), 6.34 (t, J=2 Hz, 1H), 6.29 (s, 1H), 6.28 (s, 1H), 3.58 (s,
6H), 3.05 (br, 3H), 2.90 (br, 3H), 2.82 (t, J=7.2 Hz, J=8.0 Hz, 2H), 2.59 (t, J=8.0 Hz,
J=7.2 Hz, 2H).
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phenyl }-acrylic acid nethyl ester (1) [see Schene |I] [000136] Step 1:

Synt hesi s of 3-(3.5-di net hoxvphenvl)-2-(4-hydroxvphenvl)- acry2B8cJui2els(2) .
To a m xture WO /048188 net hoxybenzal dehyde (120 g, 0.72 nol) RERAUS02/38150

p- hydr oxyphenyl acetic acid (110 g, 0.72 nol) was added aceti c anhydride
(240 nL) and triethylamne (161 m_EXIAMP&&LBv ). This non- hormgeneous

130C for 4 FHAhGIE of PRETR SR USSR PP e aRa b B1E5E-"5 00

n) was added to the reacti odimetiosypheny -Qw%licaﬁldi‘(mt) n keepl ng terrper ature
bel ow 5-10C. The solid was di ssol ved NaBH4 O AN 1111 NH2 39 WO 03/048108
2 8 JUN 2008 PCT/US02/38150 in 3N aqueous NaCOH (1.2 L) and stirred for 0.5

hr. The f'i(ob%g?jnt ﬁ@dﬁ@x&lu?éﬁ]m STBi 9'hithal) Wasdid |ﬁts'dEiﬁl h%ﬁdégl‘?a W th

conc. HCl eci pi tated product was ter e
washed wi tethaaole(m%wlyv \,aemd;) aldeb°pr g’adbls splgion & yas\added: {8y, 111hnrrml)uUe

duct di t dd
Squal vol RS 55 1 BPuitkadRbta SERO B 75 B bEiSH ol el oven ot
?OC 1I\-(|I) el (;M%—SOECQT iﬂwﬁ miHnedsyadded éﬂdl\lbﬁn(ﬂsr&/fi@uéﬁhm HE12INLED. 6 IniL). Aﬁdri) 964:2%5

s, , 6.
(t, J=2.2 YT ing af-|5°°|;%teé‘7p Bt tog 1 fhe '?W“fe %%‘e%%""gﬁil@ht %%do%%ﬁ sllgh st ep
2. Synt heséépé?étea W@s ﬁltéiéﬂfﬁh@ PRfREE i Wéhy?aéékafe“% mL) for 20 min. The mixture
f or myl phenoxy) - ¥ -acrylic acid g3) (64 g, O. nol ) was dissol ved
in 320 was allowed o 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%.

MeQ N COOH ' MeQ. O XN COQH
g OMe O
Omr

0 0
5 14

[000155]  Analysis: '"HNMR (DMSO-ds): $12.74 (s, 1H), 10.30 (s, 1H), 8.32 (br,
1H), 7.67 (s, 1H), 7.24 (d, J=8.8 Hz, 2H), 7.16 (d, J=8.8 Hz, 2H), 6.90 (d, J=8.4 Hz,
2H), 6.94 (d, J=8.4 Hz, 2H), 6.34 (t, J=2.4 Hz, 1H), 6.27 (d, J=2.4 Hz, 2H), 3.58 (s,
BH), 2.83 (t, J=7.6 Hz, 2H), 2.59 (t, J=7.6 Hz, 2H), 1.78 (m, 2H), 1.81 (m, 2H), 1.51
(m, 1H), 1.32-1.16 (m, 5H).

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

[000156] 4-Phenoxy-benzaldehyde was reacted with tristhyl phosphonoacetate
to yield 3-(4-phenoxyphenyl)-acrylic acid ethyl ester, which was then reduced with
Hz using palladium-on-carbon catalyst to yield 3-(4-phenoxyphenyl)-propionic acid
methyl ester (19). Urea (1.20 g, 19.99 mmol) was dissolved in sodium ethoxide (2
M, 6.7 mL, 13.4 mmol) at 80°C under argon, and to this a solution of 19 (1.71 g,
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mL anhydr ous DMSO under nitrogen, and potassiumtert-butoxide (84§U|Q %06 0. 43
nol ) was added in |ots. Wien the sol ution becane hom)genousPC US02/38150
fl uor obenzal (%ﬂ%%"s 7 mL, 0.22 nol) was added and the m xture was heat ed

at 100C faqr hr. After coolin roomte rature. .t Lyt i S

pour ed i nt %-6175'17_“ E‘@Pﬁﬁ‘f{fé’u&aﬂ?éﬁ WWI?S&%P Fl @(é%?fggﬁ%tgﬁqﬁggé%eous
phase was agi dhf Egthritl Was evipbiated andurrddaceti pressires watbr (20 al) masduct was
collected by suction filtration. The wet filter cake was, di ssolv in a

mi ni mum of agded arifiiediontd TS Paquorus MG 209 exjractedvith ethyacstat r.
After chilly ' t\edri i
filtrati on.mqgghgpr@%ﬂf&\y\gg‘%? inggﬁ%%g/Ethi@\ééﬁ?ﬁgﬁzg%’?li_)hggﬁé\’/gaC%g%H\(‘)L\'Z)e%r!ein el d:
62 g, 73% okenantwidsousliFyresimvsDIgE) andavarmraies, The judegprodugt waspurfied 7. 95

(d, J=8.2 Hz,.2 7. 12 eV 1 +J=8.0
e, 2, 7.00ieg dehalrofatpdraphy dha shd witH nelae auhif mosibfe (161 Fanidhing =5
Hz, 2H), 3.#etif acid 1) fdlIRAEHIB] recnstafiizafion frofy etHaasl. ¥iald: BH3(18g, 5.6%.

5-di met hoxyphenyl)-2 4 14 (2

et hoxvcar bonvl - vi nyl ) - phenoxvl - phenvi |l -acrylic acid (4).

Tri et hyl phosphonoacetate (7.14 m, 36 mmol) was added to a suspension of
NaH (60%in mneral oil, 2.64 g, 66 mmol) in anhydrous THE (100 nL) at OC
under argo nd the mxture was stirrgg ™Nr 15 mn. A solution of

al dehyde 3, 2.12 g, 30 mol) in THE (190 _#1L) was added and the m xture
was stirredor | h. The m xture was quendhed with saturated aqueous
anmoni um chlogidg sol ution (5 ), ol ut e®@yity ethyl acetate (300 nL) and
acidified with j aqueous HCl to pH 1. The :@ acetdfe }\I yer was
separated, anth#heay T e ficetate (100

N8 | ayer was extracthed w
mL). The conbined 4 03/ 048108 2 8 JUN 2006 PCT/ gS0g 38150 -

c

19 15
[000157] Analysis: "HNMR (DMSO-dg): 10.18 (s, 1H), 7.74 (br, 1H), 7.38 (d,
J=7.6 Hz, 1H), 7.36 (d, J=7.6 Hz, 1H), 7.22 (d, J=8.8 Hz, 2H), 7.17 (i, J=7.2 Hz, 1H),
6.97 (d, J=7.2 Hz, 2H), 6.93 (d, J=8.8 Hz, 2H), 2.82 (t, J=7.2 Hz, 2H), 2.59 (t, J=7.2
Hz, 2H).

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

[000158]  Step 1: Synthesis of 3-(3 5-dimethoxyphenvl)-2-[4-(4-hydroxymethyi-
-phenoxy)-phenyll-acrvlic acid methvl ester (22). 3-(3,5-Dimethoxy-phenyl)-2-[4-(4-
formyliphenoxy)-phenyll-acrylic acid methyl ester (21) was first prepared by
converting the corresponding free acid (3) to the methyl ester by addition of DMF,
K2COs and dimethyl sulfate in a manner analogous to Example 1(f) above. Sodium
borohydride (0.125 g, 3.3 mmol) was added to a suspension of 21 (1.26 g, 3 mmol)
in ethanol (20 mL) and stirred at room temperature for 1 hr. The reaction was

quenched with 5% aqueous HCI, and ethanol was evaporated under reduced
pressure. Residue was taken up in ethyl acetate (50 mL) and washed with brine (2 x
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organic |l ayers were washed with brine, dried over anhydrous N%%Oj fj t ered
and concentrated. The crude product was purified by recrystafl [:;W from
a m xture of waéslagiws or 1 net hanol . The conpound was suspendBCIAT$02/38is0

met hanol (200 nlL) and a m ni mum vol une (-30-40 nL) of chl orof orm was added
to yield 420 ¥ilg| driedl@vel @nhydro83 nizignesivah gelfate abbikvRpORIED Tde)crudy. 77 (d,

711 (d " sSecies phftied Bysilcaidel SrpmaigbParfsart duted ith ASxends gt
6.41 (tS Jadethe (2111)"9('reld5 1244 gdgs d%lAﬁaNéns %NM cirﬂsooda)Js-ﬂm(s HE), 26&

3.59 E{I;Z % §_| GD Synt hesi s of
3-(3, L HﬁﬁﬁoHérﬁﬂ)) 7219{(:1, aaatsztz, o), 7 1 (4, Je4 He) 211, 00 (0, 384 e,

o o Ogryle 1 i BIEPGHY o PRI FREIOLT 208§ 6 sy seaRast o O

ni c I'n e cat
et hanol - di O=¢.BG—!:(,2HD,35’Q (s,88), 87 (sd@dyl a solution of 4.(13.0 g, 27.4 nmmol)
in a mxture of ethanol-dioxane (2:1, 400 n.), and the resulting m xture
vas stirred vigorously for 15 hr under hydrogen at atnDspherlc pressure.

~ Conpl eti qppedsdjhe r(@sfepcm @ﬁyeﬁgrbftzomem-mmmw hé -34(3.6- t he
speed of stirring). ays was tered throu a ‘}8

di at omaceodingthpxyphenyl asid mathwbestay (23)cte ﬁB’Fe%ﬁBWQHBC’SQZi géo m),
and_sol venp c?"@gncﬁ)’@rb%lﬂé Fhetrm% eglmé) abf@cnpér:ma\nd:s ?S%I!)eﬂaé addrea af! uene

(150 mL) an overnight. 'Solid $eparated was filtered and
washed wi t stirred ércohd The Ireeation WS gaenchad with wratemlems sediwm i el d:

11.61 g, 9 7
706 (4, 9 DEABe SRSy Tﬁ%é%%@zwa%@ i 3ter S200ly ot @3
6.94 (d, J38.mML)drie@dyver &nhydrdus, mdgﬂeﬁlﬂ'ﬂaulfatel-and ev@pdratéd, Ttisd:rudeHz 2H)
4.06 (q, 2. 84 ,
Hz, 2|(—|)q 1pif5d2l(qt waﬁﬁnﬁsg bgﬁo"@a peb?‘hwfw?&@f apd 9w%wﬁﬁ§sr§" Sty
3- (3, 5-di meley eNeY Widia 2088 of #0.43s. RiRiiydsis: 'HNMR (DMSO-dg): 87.73 (s, 1H), 7.49
(d, J=8.4 Hz, 2H), 7.22 (d, J=8.4 Hz, 2H), 7.07 (d, J=8.4 Hz, 2H), 7.00 (d, J=8.4 Hz,
2H), 6.42 (t, J=2.4 Hz, 1H), 6.28 (d, J=2.4 Hz, 2H), 4.74 (s, 2H), 3.73 (s, 3H), 3.58
(s, 6H). '

[000160]  (c) Synthesis of 2-{4-[4-(3-acetvlureidomethyl)-phenoxy]-phenyl}-3-

(3.5-dimethoxyphenvl}-acrviic acid methyl ester (17). To a stirred suspension of
sodium hydride (60% in oil, 0.11 g, 2.8 mmol) in dimethylformamide (2 mL), N-

acylurea (0.11 g, 1.12 mmol) was added and stirred at room temperature for 30 min.

A solution of 23 (0.54 g, 1.12 mmol) in dimethylformamide (3 mL) was added and
heated overnight at 80°C. The reaction was quenched with watier and extracted with
ethyl acetate (3 x 30 mL). The combined organic layer was washed with brine (2 x
25 mL), dried over anhydrous magnesium sulfate and evaporated. The crude
product was purified by silica gel column chromatography and eluted with hexanes-
ethyl acetate (3:7) containing 1% acetic acid. Yield: 0.16 g, 28.4%. Analysis; 'HNMR
(DMSO-dg): 58.34 (t, J=5.6 Hz, 1H), 7.72 (s, 1H), 7.29 (d, J=8.4 Hz, 1H), 7.19 (d,
J=8.4 Hz, 2H), 7.02 (d, J=8.4 Hz, 2H), 6.99 (d, J=8.4 Hz, 2H), 6.42 (t, J=8.4 Hz, 1H),
6.28 (d, J=2.4 Hz, 2H), 4.24 (d, J=5.2 Hz), 3.73 (s, 3H), 3.57 (s, 6H), 1.87 (s, 3H).
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ur ei do- propel ) - ghenoxyl - phenyl }-acrylic acid (6). To a solution2g Jgrdilign
ethoxide in @idanesiod 21 % wWw, 65 nml-) under argon was addestiaisoyssifcet ate
(3.12 mL), then refluxed for 20 mn. Uea (18 g, 0.3 nol) was dissolved in
t he above-nmentioned sodium ethoxide in ethanol solution at 75C. To this
solution was added 5 (13 g, 0.027 nol) in one lot. After all dissolved,
the resul ting nmi xGeneralBocedire for Canvarsons afiCarbnxylisdcids teiAmidedol ed qui ckly
in 15 mn to 15-20C, TFA (13 nlL) added, and then adjusted to pH 4-5 with
5% HCI. After stirring at roomtenperature for 1 hr, the 41 28 JUN 2006 WO

03{ 0;18108 Whgﬁ)Z/ Ss]?ﬂqf;@.l u'@iogtdaﬂ?xym?eiﬁQN1Wa®¢)ahdcarbmyddiin(i¢|£&blmqj)3F] ;I'he
solid separated was _filtere n e ed | 10% Lsopr opanol _i.n et

Sobt at o ( moaiin DVF (omep wasTreted £ 94 aa0 miny AbEHRe SERBEN mifuf Bt

t enper at ur ' {ép@&e@ | i hixtun § nidled ed and
solrripd was %ﬁ’%@?&rﬁc@f d: 8§tugé/'€gA§nBaltﬁll§§sq ?amﬁaé/gﬂ&%%%z&?m%g%? (br, 1

H, 10.20 &sq stired for 1876 [othe reapijon migere(waten (190 mi) was agdedjand 4 1, ' 2H)

7.17 (d, J=8. =8. = —t o, 2H) ,
6 30 (1. 28regteg ity S afetitp (5 oQ T oraie pipaijudCwastié iy igser
32(7- 2 Hé &tﬂ?}ca@dﬁﬁbmu,wh#é’r@)t-ﬁo nith) and BOEELED mLj, théh driedbovedanhidrols of v
3-(3 5-di net hoxvphen -2-(4-14-(3; 0X0; 3- ,
ur ei do- pr oB’@gﬁgﬁ'ﬁB’Yﬁ}ﬁ%}Q ﬂ'l‘éFﬁH‘?‘leg@F‘?IsPyeQE iT@er%P%?Pro&%Wai PLS".'ﬁe?cha stirred
sol ution Oéilicégéﬁcrﬂomato@ia ) indry DVF (35 m-) under argon was added
K2C03 (1.38 g, 0.01 nol). To this, dinethyl sulfate (3.8 g, 0.03 nol) was
added and stirred at room tenperature for 30 mn. The reaction m xture was
acidified with 5% aqueous HCl and gxAmPLEdqwW th ethyl acetate. The
organi c |l ayer was dried over anhydrous nagnesium sul fate and eva}ﬁgrat ed.

) with

The oily resi dBynthesis di N btimethyh?-Helda(doxor tryreidapropyl-phenoxy}-phen
stirring, and incubated overni ght a&cégngﬂ(zgsyst allization.

[000162] Urea (0.78 g, 13 mmol) and 3-[4-(4-carboxymethylphenoxy)-phenyl}-
propionic acid ethyl ester, 24 (0.5 g, 1.5 mmol) were dissolved in sodium ethoxide in
ethanol (2M, 6.5 mL, 13 mmol) at 80°C under argon, and the reaction mixture was
heated at this temperature for 1h. The reaction was then quenched by TFA (0.5 mL)
after cooling to 5°C. Water (40 mL) was a;dded to the reaction mixture. The crude
product was filtered and purified by silica gel chromatography and eluted with
hexane-ethy! acetate (1:1) containing acetic acid (1%) followed by recrystallization
from toluene yielded 25 (0.28 g, 54%).

[000163]  Analysis: '"HNMR (DMSO-ds): 3 12.28 (br, 1H), 7.73 (br, 1H), 7.24 (d,
J=8.8 Hz, 2H), 7.23, (br, 1H), 7.21 (d, J=8.8 Hz, 2H), 6.93, (d, J=8.8 Hz, 2H), 6.92 (d,
J=8.8 Hz, 2H), 3.54 (s, 2H), 2.81 (4, J=7.2 Hz, 2H), 2.58 (t, J=7.2 Hz, 2H).

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

amides mentioned above and using dimethyl amine as amine, 25 was converted to
26 in 97% vyield.

51



Anal ysi s: H%:{,@M@pd& 810. 17 (br, 1H), 7 72 (br, 2H), 815
7.25 (d, J=8.4 Hz, 7.18 (d, J=6.8 Hz, 721(soverappe

6 28 (o JDD0eEE %@”awsgs npi o> éef%wi‘f?s B 1?132&2&&2%&2“)
2H), 2.61 tbq a—i-32oHé 2@14)71%%39&) Hz, M) b @, 0*—-80Hz 2H), 6.90 (d, J=80

3- (3, 5-di net hoxy hen ; 3-et hoxycar bonyI am no- 3- 0X0- pro
ey Bl (1 1 2sbaitanabhys oA o ez oL 2% B .
2-{4-[4-(2-Carbanoyl - et hyl ) - phenoxy] - phenyl }. 3- (3, 5-d inethoxyphenyl) -
acrylic acid nethyl ester (7) was obtained as a byproduct in the synthesis
of 3-(3,5- e
di met hoxy-p

The solid was coll ected by vacuumfiltration and dried. Yield: 1;/2 ,923@5%

CO.H
emgl ) - 2- { 4- [ 4- (2,[a- di oxot hi azol i di n- 5- merf"'ﬁyl) phenoxy] - pheny!

}-acrylic agid nmethyl ester erfornmed essenti al ase shown in

PCT/ US99/ 00982 (WD.Q9/ 58127 (460 ny,__1.0 mol s taken up in dry THE
(6 mM-) andJcooled to - 78C. Toth|s solution, it |umdiisopropyl am de
(LDA) (2M O~g5yi, 1.1 mol )’ added and stirr 10 mn. Ethyl

chl or of or mat e 1.2 242 28 J Wb 0g(,048108
PCT/ US02/ 38150 and stPTred over ni ght oom t enper at elr eaction was

guenched with saturated aqueous ammnl um chl ori de sol ut i orP alfd et hyl
acetate (50 nL)24vas added. The or@8énic |ayer was washed 2@ th brine (2 x 20
mL), dried on anhydrous magnesium sulfate and evaporated under reduced
pressure. The crude product was purified by silica gel chromatography and
eluted with hexane-ethyl acetate (EX3AMPYEQRd: 264 ng, 49.8%

. Synthesis of (4-{4-[2-(3,5-dimethoxyphenyl)-1-dimethylcarbamoyl-vinyl}-phenoxy}-
benzyl)-carbamic acid methyl ester (29).

[000166] Reaction of 3-(3,5-dimethoxyphenyl)-2-{4-{4-(2,4-dioxothiazolidin-3-
yimethyl)-phenoxyl-phenyl}-acrylic acid, 27, (0.4 g, 0.77 mmol) with 5% LiOH (2mL)
in methanol (18 mL) was carried out at room temperature for 18 h.

The reaction mixture was acidified fo pH 3 by §% aqueous HCI and extracted with

ethyl acetate (2 x 50 mL). The organic layer was washed with water (2 x 50 mL),

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

crude product was purified by silica gel chromatography and eluted with hexane-

ethyl acetate (1:1) containing acetic acid (1%). Yield (28): 0.31g, 83%.

Analysis: '"HNMR (DMSO-dg): 3 12.75 (br, 1H), 7.68 (t, J=4.6 Hz, 1H), 7.67 (s, 1H),

7.28 (d, J=8.8 Hz, 2H), 7.17 (d, J=8.8 Hz, 2H), 7.01 (d, J=8.8 Hz, 2H), 6.97 (d, J=8.8

Hz, 2H), 6.39 (t, J=2.8 Hz, 1H), 6.27 (d, J=2.4 Hz, 2H), 4.17 (d, J=6.4 Hz, 2H), 3.58

(S, 6H), 3.55 (s, 3H).

[000167] Following the general procedure for conversion of carboxylic acids to
amides mentioned above and using dimethyl amine as amine, 28 was converted to
29 in 96% yield.
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MeO, ,000Me 7 NH2 O MOO- , %, -Coone 8 [000143] Analysis: ' HNMR (URVEigEd6)
810.52 (s, 1 H, 7.70 (s, 1 H), 7.24 (d, J=8.4 Hz, 2H), 7.17 (d, J=8.4 Hz,
2H), 6.99 (d,wouSossidaz, 2H) 6.94 (d, J=8. 4 Hz, 2H), 6.40 PET §022381‘0Hz
1H), 6.27 (d, J=2.1 Hz 4. 07 (
(s, 6H), A0PO168) 4|»4)namSISLéHNMR KEM%'QF‘E) 55}-98 (15562@!:'5 3%%2&&18&
2-{4-[4-(3 Y il X Y y.
(3, 5-di net ﬁ%&aﬁﬂe@ﬂ& cry 3?@[9%&% ‘es érh'glg?g%d]fﬁﬁlﬁg’ %%)’ §§7 3.0
tmc*)rol )782r e_rl)_ae: te‘d-_l)aSSSEn(ttE}v@ﬁ)_ He, ‘EH)(NSQ& denﬁLMpH'z,rﬁesmr 4.1}5)%&, J4628 i-(ijzlaQL-l),&gQ cool ed
- : i.On, .6 Mol ) was added an
stirred fo?sighiie’n.% E‘eﬁg& 3'@%@% é%riﬁ?ébr(' §HS7 g, 39 mmvol) was added and
stirred overnight at roomtenperature. The reaction was quenched with
saturated aqueous amoni um chl oride solution, and ethyl acetate (150 ni)

was added. yJh ganice,H ayer me AgdcogHt h brj ne 3 , dried on
anhydrous magnesi o sul fate and por at ed under ¥'essure. The
crude product rified by si & oel chromat ogwAaphy~aMd el uted with
hexane- et hyl (7:3)7  Yiel GMe(0x68g, 37 3% 43 /048108 MeO
, 000Me o} 0

N N._-OCH, \©\/n ocH

f Y ™

o}
27 28 29

EXAMPLE 13
Synthesis of 2-{4-[4-(2-carbamoylethyl)-phenoxy}-phenyl}-3-(3,5-dimethoxyphenyl)-
N,N-dimethylacrylamide (31)

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

[000170]  Analysis: "HNMR (DMSO-dg): 5 12.73 (br, 1H), 7.68 (s, 1H), 7.29 (br,
1H), 7.24 (d, J=8.8 Hz, 2H), 7.65 (d, J=8.8 Hz, 2H), 6.99 (d, J=8.8 Hz, 2H), 6.92 (d,
J=8.8 Hz, 2H), 6.78 (br, 1H), 6.39 (t, J=2.4 Hz, 1H), 6.27 (d, J=2 Hz, 2H), 3.57 (s,
BH), 2.79 (t, J=8.0 Hz, 2H), 2.35 (t, J=8.0 Hz, 2H).
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V Owve 7 NH2 0 Mao- -~-, -COOMe 9 2'8 JUN 2006 PCT/ US02/ 38150 28008K 5206
Anal ysis: 1HNWR (DVBSO-d6): 810.65 (s, 1 H, 7.72 (s, 1 H, 7.38-7.39 (m
5H), 7.25 (dwoehasaosiz, 2H), 7.18 (d, J=8.4 Hz, 2H), 7.00 (RCT/UY385¢y
2H), 6.94 (d, J=8.4 Hz, 2H), 6.41 (t, J=2.0 Hz, 1 H), 6.28 (d, J=2.0 Hz,
2H), 5.12 [060121)), Folewingshe generagpaizedure Brponversion ofrarbpyylicEceHoE 4
Synt hesi s of

3-(3,5-di @WS?WWF? af’of%fa[‘ﬂuf':?goqygeg‘yllj?g]"éﬁo%sr 8‘&'/ e) 3B%asocon]verted fo
phenyl } - propingess yitd.d (10) [000146]

3- (3, 5- D et hoxyphenyl ) - 2-{4-[ 4- (2- et hoxycar bony! vi nyl) - phenoxy] -
phenyl }-acrylic acid (4, 2.37 g, 5.0 mvol) was dissolved in a m xture of

et hanol - dto%q?%ju( 2 Analysid ! Oﬁwgg@hbaglm (Jd}aﬁppqlgg((aoyea 844, og), was

added. The re was” stirred under hydrogen f Catal yst was then
renmoved by7.2Bi(t1J=8.8 biz, 2bi),6.8D(d;JFB.8HE, ad)a@omatcbd &ﬁd‘éit, %&z&&brpﬂb&sur e
to yield

di met hoxy- %(F?grﬁl 3H)26{?2f‘ 4"'(224 Elghy;al(,ﬁagso%frgt%l%kl % qu)p% ;PS propi oni
c acid (1§.D_0§bﬁf31|-l)t2t7l7\(t3|#8 cuﬂzam-()pzm @, J-’BGSBlanH)) was di ssol ved in
sodiumethoxi de (2.7 M 2.2 nL, 5.92 mmol ) at 80C under argon, and to this
a solution of 18 (1.13 g, 2.37 mmol) in anhydrous ethanol (15 m.) was

added and heated at this tenperature
epss
Me
OMe

MeO. O SN COzH MeO O e
OMe OMe

COoH MeO

EXAMPLE 14
Synthesis of 2-[4-(4-acetylaminophenoxy)-phenyl]-3-(3,5-dimethoxyphenyl)-N,N-
dimethylacrylamide (34)

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

[000174] Analysis: ‘HNMR (DMSO-dg): 8 12.35 (br, 1H), 9.96 (s,1H), 7.67 (s,
1H), 7.60 (d, J=8.8 Hz, 2H), 7.15 (d, J=8.8Hz, 2H), 6.97 (d, J=8.8 Hz, 2H), 6.96 (d,
J=8.8 Hz, 2H), 6.34 (t, J=2.8 Hz, 1H), 6.28 (d, J=2.4 Hz, 2H), 3.58 (S, 6H), 2.03 (s,
3H).
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for 13 hr. s evapor at ed under reduced pressure, JIUN 20065
added, %a”g}afsdx% Vﬁ#ﬁfs{’%

aci di H 1 by 5% aqueous HCl and extracted w't Vacetat e
(50 nlL). The organic | ayer was washed with water (2 x 25 ni), brlne(2x
20 nmL), dried over anhydrous nagnesi um sul fate and evaporated. The crude

product V\ﬁmom ] fi F@lloﬁhg Thé igefets Iprcbaa@mafbacmmmonmﬂ catbokgid avidsito
hexane- et hyl acetate

cont ai ni Bg“ acetic aci g‘glt(\ , follo %
recrystal |anzdes mﬁnﬂ!qrtﬁd\ &W&rﬂﬂd using dfnethyamine asa 4"’%5‘003?%@% 8 MBO. .
-000H O 1%:\_@%&0/ H Oet 10 P6 /USJ2/ U 28150006 H NyNH2 0 1000147]
Anal ysi s ( Od5) 812.37 (s, | H), 10 17 (s, 1H), 7.74 (br 1 H) ,
7.31 (d, J=9.2 , 7.21 (d, J=9.2 Hz, 6.91 (d, J=8.4 Hz,

6.90 (d. 6 ¢ 2

3. 83 Et B’QS’%leiz wﬁ)sis g”é@”’%gm’éﬁgdgﬁ‘ég‘ag@mhf@ B E Fp %EH; H)

2. 88h2 80h7(2'5§03':ﬁ}-8 82|z52H$ ge 97]{@3.9:3'8’-Hé Me@@Whéﬁﬁm)m55$ C“H){3 (3 5-d
et hoxypheryt) )35t s % 9K % S SRR R eEB 3k, 2.00 o,

3H), 2.03 (s, 3H).

MeO O o -C02H MeO O T2 MeO O ~ M
1
Me

OMe OMe OMe

‘ N02 H Me H Me
32 33 34
EXAMPLE 15
Synthesis of 3-(3,5-dimethoxyphenyl)-2-[4-(4-methanesulfonylphenoxy)-phenyl}-N,N-
dimethylacrylamide (36)

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

[000178]  Analysis: "HNMR (DMSO-dg): & 12.72 (br, 1H), 7.94 (d, J=8.8 Hz, 2H),
7.72 (s, 1H), 7.80 (d, J=8.4Hz, 2H), 7.18 (d, J=8.8 Hz, 2H), 7.17 (d, J=8.4 Hz, 2H),
6.42 (t, J=2.8 Hz, 1H), 6.28 (d, J=2.4 Hz, 2H), 3.58 (S, 6H), 3.21 (s, 3H).
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phenyl }-acrylic acid (11) [000148] Urea (0.21 g, 3.58 mml) iePs U 2006
I n sodi um et hd&?ﬂ%"“{"ﬂ.g? M 2.2 nL, 5.92 mmol) at 80C under \ﬁeﬁHg‘gf‘%ﬁ& to

this a solution of 4 (1.14 g, 2.37 mml) in anhydrous ethanol (15 nL) was
added and heated at this tenperature for 13 hr. Ethanol was evaporated

under r edugssb4T9PS S UF Slliowi Bie deteraliprocatise foitnversivrofideeisotylic atidd thy 5%
agueous HCI and extracted W th et h}{.l cetate _$‘50 m), T o(rgganirf | ayer
was washed amidesvpgrtiones aRovesang ysing "H@ttm' ming @s Arine 435 was soayerteddny dr ous
magnesi um %fr?é /om evaporated. The crude product was purified by silica
gel chromatography ’and el uted with hexane-ethyl acetate (3:7) containing
acetic acid (1%, followed by recrystallization fromethanol. Yield: 167

, 14.4% 4 03/ 048108 MeQym, 4 - o 5 000 JUN 2006
neT Usoa) 5800eTd Ny&{lg'ys'é %%M%éqsﬁé%ﬁgh@r? M&% 12.51 (br,
1H), 10.30 §=g4lbhaH)! 737 @bs=8.8 HA) 2H], 7.16 (d, JBAH2, 2H), 6289 (s, THHB.86 (. L H),
7-85 (d. ] _Jl=6 '.8 Hz, ”lH%, sk.gé (d7, 'J:ig.zt( ﬁé,’zg), 5'?59 (73',%%1), 3.20 (s, 3H), 3.08 (br, 3H), 2.92

(br, 3H).

o)
MeO 02 MeO N Me
MeO ~-COzH O N
® ) he
e
o . o
’ 51 T

2 | 35 36

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

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

[000182]  Analysis: 'HNMR (DMSO-de): 6 7.28 (d, J=8.8 Hz, 2H), 7.23 (d, J=8.8
Hz, 2H), 6.95 (d, J=8.8 Hz, 2H), 6.92 (d, J=8.8 Hz, 2H), 6.56 (s, 1H), 6.34 (t, J=2.4
Hz, 1H), 6.28 (d, J=2 Hz, 2H), 4.04 (g, J=6.8 Hz, 2H), 3.58 (s, 6H), 3.05 (br, 3H),
2.90 (br, 3H), 2.84 (t, J=8.4 Hz, 2H), 2.61 (t, J=8.4 Hz, 2H), 1.15 (t, J=6.4 Hz, 3H).
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(d, J=8.8 Hz, 2H), 7.10 (d, J=8.8 Hz, 2H), 7.03 (d, J 2 Hz, 2|28 JON7R06 d.
J=16.0 Hz, O(t J=2.0 Hz, 1 H, 6.28 (d, J Hz, (s,
6H) . EXAMPLE %Oéi/ﬂ‘?"i‘uem s of pCilusozissist

3-(3, 5-di net hoxyphenyl) 2-{4-[4-(3-oxo-3-urei dopropyl ) - pleenoxy] -

phenyl } - acmed.i d_evjyl ester (12) [000150]med0 dygol ution of 6
(0.40 g, 0.81 in dry DVMSO (3 m-) was adde ?8 14 g, 0.98
mmol). To this Nyl sulfate (0.115 g, 0.91 ¥elded and stirred
at room tenper & for 30 mn. The—eaeti on m xt Uigg,e poured into water
(30 mM-) and extracted with ethyl acetate. The organic YTayer was dried over
anhydr ous nmagnesi um te and evaporated. The crude l'c t was pUI’IfI ed
by col um chr omat ogr over ot lica gel and eluted wt anes-

acetate (3:1). Yield: 0.39 g 92.2% 0 [000151] Anal ysis: IR Ods)
610.17 (s, 1 H), 7.74 (br, 1 ®, 7.70 (s, 1 H, 7.25 (d, J8.4 He, 2H),
7.24 (overlapped, 1sH), 7.18 (d, J=8.4 Hz, 2H), 7.00 (g 46 WO 03/048108 2
8 JUN 2006 PCTIUS02/38150 J=8.4 Hz, 2H), 6.95 (d, J=8.4 Hz, 2H), 6.41 (t,
J=1.6 Hz, 1 H, 6.28 (d, J=1.6 Hz, 2H), .4.19 (q, J=8.0 Hz, 2H), 3.57 (s,
6H), 2.83 (t, J=7.2 Hz, 2H), 260( 2H), 1.25 (t, J=8.0 Hz,
3H). EXAMPLE 7 Synt heS| s of 3-(3,5- EXAJME’L%HZ

i met hoxypheny!| Byhthisidi m{w%(ﬂ—&réﬂb%ésmmy&thylppﬂenqsxyt]}phér)yl}-3-(3,5-

phenoxy) - phenyl }-acryl ang,de (3 3henyl)-N,N- dimethylacrylamide (38)

9.
2

[000183] Hydrdiysis of 13 with 1N NaOH yielded 38. The 1,1-carbonyl-
diimidazole (CDI) derivative was made by the general procedure for conversion of
carboxylic acids to amides mentioned above. The CDI intermediate of 38 was
converted to 39 by reacting this with semicarbazide in 73% yield.

[000184] Analysis: 'HNMR (DMSO-ds): § 8.48 (br, 1H), 7.72 (br, 1H), 7.28 (d,
J=8.8 Hz, 2H), 7.25 (d, J=B.8 Hz, 2H), 6.95 (d, J=8.8 Hz, 2H), 6.82 (d, J=B.8 Hz,
2H), 6.56 (s, 1H), 6.34 (t, J=2.4 Hz, 1H), 6.28 (d, J=2 Hz, 2H), 5.86 (s, 2H), 3.58 (s,
6H), 3.05 (br, 3H), 2.90 (br, 3H), 2.77 (t, J=8.0 Hz, 2H), 2.39 (t, J=8.0 Hz, 2H).

0
MeO Me
\ r
MeO Ny e O N
| Me

OMe O e OMe O
o
T, T h.,
o)

38 39
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[000152] To a stirred solution of 6 (1.68 g, 3.43 mmol) in dry DM (30 ml -)
was added carbonyl diinmidazole (1.1 g, 6.86 mml), and the react28nJuN iﬂﬂﬁre
was heated WO BOEWYH: 1 hr. The reaction mixture was cool edFVE%E8ghd

solution of dinethylamne in THE ( 17.2 mml) was added and
stirred for 18 hr. The reaction @MNSL%?dlluted with water (100 niL)

and extract I R n .h
rinsed seque t| aFllg;)‘F \lf;:{'vlr(t3 S-glgf/?ﬁﬁ@lh%ﬂlﬂﬂwﬂ)dlmgﬂﬁl Bragels mrﬁﬁ?iémg%nﬁ? and

brine (20 nL), then dri @uomavl)@hﬁy@ssdr@@en%gﬁwmné)ﬁé&pf ate and evapor at ed.
The crude product was purified by silica gel chromatography using

hexane-et hyl acetate (3:7) containing |%acetic acid. Yield: 1.77 g, 100%
. MO.. , pesu188] H THWa\EDI inflerntédiidts if 38 wasatorsiested 10 MBRY(BaBNgIbWith 510. 17
(br,ll—l),7.74%‘ g)727(d J=9.2 Hz, 2H), 7.23 (d, J=8.8 Hz, 2H),
7.23 (br, mqyphol 97'99% vigdg 2 1. 2H), 6.93(d, J=8.8 Hz, 2H), 6.56 (s, 1
H, 6.34 (t, J=2 Hz, 629(s 1 H, 6.28 (s, 1 H), 358(s 6H) ,
3.05 (br, 3H), 2.90 br 3 59 (t,
J=8.0 Hz, [000486} HzAnavgls QNM@(@M%@@M@&ZE@W%U@ 2'#5317/2%@2#3%50

EXAMPLE 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), 3.58 (s, 6H), 3.49 (m, 4H), 3.41 (m, 4H), 3.05 (br, 3H),
2.90 (br, 3H), 2.7 (t, J=8.0 Hz, 2H), 2.39 (t, J=8.0 Hz, 2H).

MeO N MeO N I?I'Me

N
[\'ne Me
OMe O - OMe O
o) (@] (\O
T {J
COzH

38 ' 40

EXAMPLE 19
Synthesis of 2-(4-{4-[2-(3,5-dimethoxyphenyl)-1-dimethylcarbamoyivinyl}-phenoxy}-
benzyl)-malonic acid dimethy! ester (43)

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

Analysis: "HNMR (DMSO-ds): & 7.29 (d, J=8.8 Hz, 2H), 7.23 (d, J=8.8 Hz, 2H), 6.96
(d, J=8.8 Hz, 2H), 6.92 (d, J=8.8 Hz, 2H), 6.57 (s, 1H), 6.34 (t, J=2.4 Hz, 1H), 6.28
(d, J=2 Hz, 2H), 3.87 (t, J=8 Hz, 1H), 3.61 (s, 6H), 3.58 (s, 6H), 3.08 (d, J=7.6 Hz,
2H), 3.05 (br, 3H), 2.91 (br, 3H).
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Synt hesi s of ‘
2-(4-{4-(3-(3-cycl ohexyl urei do) - 3- oxopr opyl ] - phenoxy) - phenyl ) - 3- 2@ JUN 2006
di met hoxyphenyywhodfdsydsi ¢ acid (14) [000154] Cycl ohexyl urea ( 1)
was di ssolved in sodiumethoxide in ethanol (21%ww, 3 ni) Jl*g?nﬂoz/s%ﬂ{‘m
this solution 5 was added (0.5 g, 1.1 mmpl) in. one |ot. The resulting
rwyred 81 75C f oMeS g A8 cool edveguyj ; Mg0-50C. TFA
] eous. HCl (1 N, O. der stirring
at roomterrper jor 1-h+- the fix
solid separat et filtered and refl¥yxed in ethyl aﬁ'\é‘? '
mn. The m xture ] to cool © orrbgq,gperaturep

S (4 m-) for 20

R s| te 89, and the
crude product was pu eg xl silica g t ogr aphy us h ><2ane et hyl
acetate (1:1). Yield: 0.27 M5% Mo, 5o 0 14 H [C@:MeO
[ 000155] Anal ysi s: ﬁNNR ( DMSO- d6) BIJE&% 74 (s 1H), 10. 3048s, 8 32 (br,
1 H, 7.67 (s, 1 7.24 (d, J=8 7.16(d,J§ 6. 90

(d, J=8.4 Hz, 2H), 694(d J84Hz H)6.34(t,J24Hz 1H) 6. 27
(d, J=2.4 Hz, 2H), 3.58 (s, 6H), 2. 83 (t, J=7.6 Hz, 2H), 2.59 (t, J=7.6
Hz, 2H), 1.78 (m 2H), 1.61 (m 2H), 1.51 (m 1 H), 1.32-1.16 (m 5H).

EXAMPLE 9 Synthesis of [3-(4-phenoxyBoaMPLE-20 opi onyi]-urea (15)

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

[000188] A mixture of 2-(4-aminophenyl)-3-(3,5-dimethoxyphenyl)-N,N-
dimethylacrylamide, 43, (0.59 g, 1.5 mmol), benzotriazol-1-yloxytris-(dimethylamino)-
phosphonium hexafluorophosphate (BOP,0.88g, 2.0 mmol), 3-hydroxybenzoic acid
(0.28g, 2.0 mmol), triethylamine (0.2 g, 2.0 mmol) in DMF (8.0 mL) was stirred for 3h
at room temperature. The reaction mixture was poured in water (50mL) and solid
separated was filtered, dried and purity was checked by HPLC (97.6%).

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

N.Me MeO N N'Me

MeO O N
I
Me I\’ne
OMe O OMe O
NH
0]
43 44
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[ 000156] 4- Phenoxy-benzal dehyde was reacted with triethyl phosphonoacetate
to yield 3-(4-phenoxyphenyl)-acrylic acid ethyl ester, which wag Bt Jikh 2000
reduced with w@osmeng pal | adi um on-carbon catalyst to yi el dperuse/ssise

3- (4- phenoxyphenyl ) -propionic acid nethyl ester (19). Uea (1.20 g, 19.99
mol ) was di ssol ved in sodi um et hox g MEL 6.7 nL, 13.4 mmol) at 80C
under argon, and to this a solution of 19 .71 g, 48 WO 03/048108 2, 8 JUN
2006 PCT/ UShyntiassis of N, N-dimetby)-2{4r[4a(dgxh-Sriseidopsapenyl}-phenoxyl-phendidded and

heated at this tenperature for 1. .hre evapor at ed under reduced
pressure, water (20 nL) was ao@é@m%gwgﬁke{m@%H 1 by 5% aqueous HCI and
extracted with ethyl acetate (50 nL). The organic |ayer was washed with
water (2 x , brine (2 . dried  over anhydrous, nmagnesi um

i £ 2t & anEPOBIRD: o comtvesia of ¢4 TamsH-uiRinS RS AP RE NasRe T eRa. gel
chronat ogr mmwm}g dcRéibadurdd (b TeyaEmeidly indie ik 2-ehiokycarBamiviiyl)d

acetic acid (1 99 followed by recrystallization fromethanol. “Yield: 113

ng, 5.6% @Phanoxylhenylbdveridin-3tdacrylsorrid, A5 @30y di2smmel) wasrdissoled ine) :
e, 1 v 75 ghoflieifisthendliom.s Sl s mith 3 4P°C uhag) arabpend o 3750
Hz, 2H), 6.résctiom, mixtiBe Svaszhested at thissemperatrerfio? 1He Thekeactionseay(thenJ=7. 2 '
quenched by TFA (0.5 mL) after cooling to 5°C. Water (40 mL) was added {o 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 récrystallization from toluene. Yield (46): 0.33 g, 63%.

[000191]  Analysis: "HNMR (DMSO-dg): § 12.78 (br, 1H), 10.29 (s, 1H), 8.42 (dd,
J=4.8, 1.6 Hz, 1H), 8.35 (d, J=2.4 Hz, 1H), 7.2 (br, 1H), 7.66 (d, J=16 Hz, 1H), 7.64
(d, J=8.8 Hz, 2H), 7.36 (tt, J=8.4, 1.6 Hz, 1H), 7.30 (br, 1H), 7.28 (m, 1H), 7.23 (d,

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

[000192] Foliowing the general procedure for conversion of carboxylic acids to
amides mentioned above, 46 was converted to 47.

[000183]  Analysis: "HNMR (DMSO-ds): & 10.30 (s, 1H), 8.39 (dd, J=4.8, 1.6 Hz,
1H), B.34 (d, J=2.4 Hz, 1H), 7.92 (br, 1H), 7.66 (d, J=16 Hz, 1H), 7.64 (d, J=8.8 Hz,
2H), 7.45 (tt, J=8.4, 1.6 Hz, 1H), 7.32 (br, 1H), 7.29 (d, J=8.8 Hz, 2H), 7.26 (m, 1H),
7.11 (d, J=8.8 Hz, 2H), 7.05 (d, J=8.8 Hz, 2H), 6.73 (d, J=16 Hz, 1H), 6.70 (s, 1H),
3.07 (br, 3H), 2.83 (br, 3H).

O
CO.H
N ~COH S 2 S rlq'Me
| N P N/ N/ Me
° o@\/\rn °
H
\©\/\ & NH; \@/\“/N NH,
Z~Co,Et g \[Or 1 \g’
45 48 47
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Hz, 2H). EXAMPLE 10 Synt hesi s of

2-{4-[ 4- ( 3- acewno smms@eet hyl ) - phenoxy] - phenyl } - 3- (3, 5- /%s% ,}m
di met hoxyphenyl )-acrylic acid nethyl ester (17) [see Schene | I(i 000158]
Step 1. Synthesis of 3-(3 5-dinethoxvphenyl)-2-14-(4-hydroxynet hyl -
phenoxv) - phenyl | -acrylic acid nethyl ester (22).

3- (3, 5- Di net hoxy- phenyl ) -2-[4-(4- foEXAMMENd2y) - phenyl ]-acrylic acid

o oyt o ol B SRR ERB B BB R aRAR ik o
sul fate in a manner anal ogous to Exanpl g49)f) above. Sodi um borohydride

(0.125 g, 3.3 mmol) was added to a suspension of 21 (1.26 g, 3 mmol) in
ethanol (20 m-) and stirred at roomtenperature for 1 hr. The reaction was

quenched wi qu It Aesd ?c?b‘é'd ) 1 &3%
pressure. R@%Oﬁ%’%ﬁmﬂg\{glﬁg ti];e)@lgneet% ag\égta?trg '?\;ng'%%%umd

brine (2 x wn@asmmnpmb@ovmrwewmsﬂmethvmrnjaezsmae, zwach:pnvenadetq over
anhydr ous m;@nem um sul fate and evaporated. The crude product was purified

by silica gel” chromat ography and eluted with hexanes-ethyl acetate (1 1)
Yi eId 1 14 g, 95.0% Analysis: 1HNWR (DVSO-d6): 57.72 (s, 1H), 7.36

J=8. , 2 7.0 2 d
16,4 tp, I8l 4 Aravsi i OlAsg-Goeb s 6; 1617 07 19 I g 2SI
J=6.4 1 = =

[ 000159] (b(HDSt 848'49 49, 64379, fHy'e, Z.Q“')J(z?ﬁ'f‘%n@e?%??(ghﬁ%@? s%'ﬁ)e%n(?s (3
5- di met hoxﬁ.’oﬂeayﬂg)(b@cgw,l%s%ﬂ?r& BHi-hyl ester (23). To a stirred solution
of 22 (1.05 g, 2.5 mol) in dichloronmethane (10 m-) at 10C, PBr3 (1 M
3.75 m-) was added and

o] 0
MeO O N OH MeO O N r]\l’Me
Me
—
OH OH

EXAMPLE 23
Synthesis of [3-(4-{4-]2-(3,5-dimethoxyphenyl)-1-(piperidine-1-carbonyl)-vinyl]-
phenoxy}-phenyl)-propionyl}-urea (51)

[000196] Foliowing the general procedure for conversion of carboxylic acids to
amides mentioned above and using piperidine as amine, 6 was converted to 51.

[000197]  Analysis: "HNMR (DMSO-de): 6 10.16 (s, 1H), 7.73 (brs, 1H), 7.26 (d,
J=8.8 Hz, 2H), 7.23 (d, J=8.8Hz, 2H), 6.98 (d, J=8.8Hz, 2H), 6.93 (d, J=8.8Hz, 2H),
8.55 (s, 1H), 6.34 (t, J=2.4Hz, 1H), 6.29 (d, J=2.4Hz, 2H), 3.58 (s, 6H), 3.50 (br,
4H), 2.82 (t, J=7.6Hz, 2H), 2.59 (t, J=7.6Hz, 2H), 1.58 (br, 2H) 1.40-1.45 (br, 4H).
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stirred for 1 hr. The reaction was quenched w th saturated aque%ﬁhﬁl diﬂbhm
bi carbonate solution. The organic | ayer was washed with water 5"
brine (2 x 30WRAY§/048808 ed over anhydrous magnesi um sul fate anBL"E‘U&)p/éslaQ ed.
The crude product was purified by silica gel chromat ogr aphy and el ut ed

wi t h hexanes- et hyl etate (4:1). Yield; 0.85 g, § 0. 4% Analysis: 1HNMR

( DVBO- d6) : M9 o), 7.49 (d, J=8"F~ N 2 (d, J=8.4 Hz, 2H),
7.07 (d, J=8. , 7.00 (d ,J=8.4 Hz, . t, J=2.4 Hz, 1 H),
6.28 (d, J=2.4 , 4.74 (s, 2H), 3.73 (§ye 8 3.58 (s, 6H). [000160]
(c) Synthesis o % N4- f 4- (3-acetyl urei domet hy?nj- ghenoxyl - phenvl | - 3- '

(3, 5-di met hoxvphenyP ryI i c aC| d net hyl ester To a stl rred
suspensi on of sodiu @pin oil, 0.11 g,
di met hyl f ormam de (2 Iurea (0. 11 g, 1.12 mml) added and

stirred at roomterrperature or 30 mn. A solution of 23 (0054 g, 1.12
nmml ) in dinmethylformamde (3 nl-) was added and heated overnight at 80C
The reacti on was queched with water and extdcted with ethyl acetate (3 x
30 nL). The conbined organic | ayer was washed with brine (2 x 25 nL),
dri ed over anhydrous nmagnesium sul fate and evaporated. The crude product
was purified by silica gel colum chromatography and el uted wi th hexanes-
et hyl acetate (3:7) contai ni ng 1 %aEXP\MPléE?M Yi el d: 0 16 g, 28 4%
Anal ysis; 1 HNVR (DVBO- d6):. 88.34 1 52_ H. 7.29
(d, J=8.4 Hz Synthqsrs qf. 3x(8, Mlmetba&'pbeﬂyl) l\lzN)dle’thYB%{'& %w@-u@ldompybﬁ 99
(d, J=8.4 Hz, 2H), 6.42 (t, J J=2.4 Hz, 2H), 4.24
(d, J=5.2 Hz), 3.73 (s, 3H), gﬁ?yfi}’xyﬁphwawgﬁ% 1) 50 WO 03/ 048108 26
JUN 2006 PCT/ US02/ 38150

[000198] Foliowing the general procedure for conversion of carboxyiic acids to

amides mentioned above and using diethylamine as amine, 6 was converted to §3.

[000199]  Analysis: "HNMR (DMSO-de): & 10.17 (s, 1H), 7.70 (brs, 1H), 7.26
(overiapped d, J=8.8Hz, 2H), 7.23 (overlapped d, J=8.8Hz, 2H), 6.97 (d, J=8.8Hz,
2H), 6.92 (d, J=8.8Hz, 2H), 6.54 (s, TH), 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).

MeO
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General Procedure for Conversion of Carboxylic Acids to Am des .%00161! A
m xture of carboxylic acid (1.1 mmol) and carbonyl di i m dazol e ( )
in DMF (20 nLwvonesg4siédit ed at 60C for 30 min. After the reactR@IUSHABIS e wWas
cooled to roomtenperature, a solution of amne (2M 1 nL, 2.0 mml) was
added and stirred for 18 hr. To thEXARRLUE BB m xture water (100 m-) was

added and extracted wth e taIe 3 x 60 . phase was
washed with 10@ynthesis f 254- '%’Z@Fe%{_ minge -BFOWQPX'S%G pﬁﬁ&ﬁg%’%ﬁe (50 n),
then dried over anhydr ou5ﬂudfggﬁ@w|)wmh{eqﬁ a@@@nﬁ,ggmd t he solvent. The
crude product was purified by si'l'ica gel chrofmtography. EXAMPLE 11

Synt hesi s of N, N-di net hyl - 2-{4-[ 4- (3- oxo- 3-urei dopropyl ) - phenoxy] - phenyl } -
tam d 2 .

3T a7 4 calBBRSE: nyreoh bty SEHER ProatarBith i henon g phenvibzpstioadq, ,

g, 1.5 mmols4, (®&48y, di.Smniol)dd acatus;adnydlmdet(‘tﬁ)mlc)wamad&dn@:ﬂmrobamaldﬁrwdm 13
I t 80 d h t t thi

Fenper at ur 03k, 16 MIRG) ABH et TR oS e dr BB TN ) af ter

cooling to o@@mg?w REaéHtR rmaduréaﬁasawwh inowédes (5@ﬁﬂ.l)land extrattad WJth'Eﬂa!ylcr ude

e

product was filtered and purified silica chr omat e] ut ed
wi th hexarasetaie(d X%Mtﬁh? grugp R‘E@f%{c&\”ﬁ? rP@"'ge@PV@"&&%P%wg‘aY &%@ by

recrystall Iﬁﬁ{lﬁn fromtoluene yielded 25 (0.28 g, 54% . [000163]
Anal ysi s: (DMSO-d5): b 12.28 (br, 1 H), 773(br 1 H, 7.24 (d,
J88Hz, 7.23, (br, 1 H, 7.21 (d, J=8.8 Hz, ,693 (d, J=8.8 Hz,

(t J679§ i@‘mﬁiﬂs Sﬁl%ﬁwﬁgmfé grz‘?@é(?)'qb ?‘e%ﬁ convgrglson

of carboxylgei-pcy g3 (EOJ—wHﬂea-l)rrermqunaeHyea oo, ueemizﬂlzhi%tﬁm (@m ne as
am ne, 25 was converted t
J=8.4Hz, 2H), 2 81 (d J=6.8Hz, 2H), 2.76 (d, J=6.8Hz, 2H), 2.15 (s, 3H).

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

56.

[000203]  Analysis: 'HNMR (DMSO-dg): 8 10.62 (s, 1H), 7.26 (d, J=8.4Hz, 2H),
7.22 (d, J=8.4Hz, 2H), 7.15 (d, J=8.4Hz, 2H), 7.05 (d, J=8.4Hz, 2H), 6.97 (d,
J=8.0Hz, 2H), 6.94 (d, J=8.0Hz, 2H), 6.63 (s,1H), 2.81 (d, J=6.8Hz, 2H), 2.76 (d,
J=6.8Hz, 2H), 2.15 (s, 3H).

S rﬁ
Me

Kz \rf " wr

54 55 56
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26 in 97%yield. 51 WO 03/048108 28 JUN 2006 PCT/ US02/ 38150

Anal ysis: 1 HNVR (DVBO d6): 510.17(s, 1 H), 7.73 (s, 1 H), [ ;'8'?]2“
7.21 (d, J=8.WOg3/048348) 7 19 (d, J=8.0 Hz, 2H), 6.92 (d, J= S’CG"@Z’-”SQF‘})
6.90 (d, J=8.0 Hz, 2H), 365(s 2H), 3.00 (s, 3H), 2.81 (t, J=8.0 Hz,
2H), 2.58 (t, J=8.0 Hz, 0 11EXAMBRE26) 25 H NNH2 0 26 EXAVPLE 12

Synt hesi s

i met hoxyphgwyﬁ‘?s'g &%ﬁ%&%‘ﬁ'&gﬁ bda\WSW"\V/P‘?SR‘j') %—ﬁlerpl%t)lg Ecar%am%yl\flsxyllégrr\ebngg]y }(-: acid
geE gyl5 gls;g[ hg )2(9bﬁni ﬁﬁér@ﬁ]c &eia ¢58)emdcd-(4-{4-[2-(3,5-dimethoxyphenyi)-1-

yl et hyl ) - phenoiS] e%@@%%“f@'ﬁeﬁ%‘%@ 'az%amé‘&f@%‘ﬁeﬁ%n with 5%
LiOH (2nL) in nethanol (19 nL) was carried out at roomtenperature for 18

h. The reaction m xture was acidified to by 5% ague H
extract ed [000204]  To a solution of 2-(4-{4-[2-(3, S-BImethm)(/ypheonyc)]-u- ous Hd and

dimethylcarbamoylvinyl}-phenoxy}-benzyl)-malonic acid dimethyl ester, 43 (0.40g,
0.73mmol) in DMF (6 mL) and ethanol (10 mL), ammonium hydroxide (20 mL, 28%)
and IN NaOH (0.36 mL, 0.36 mmol) was added and stirred overnight at room
temperature. Solvent was evaporated and the crude product was purified by silica
gel chromatography to yield 58 and §8.

Analysis: 'HNMR (DMSO-ds + D20) of 58: §7.20 (d, J=8.4Hz, 2H), 7.17 (d, J=8.4Hz,
2H), 6.90 (d, J=8.4Hz, 2H), 6.81 (d, J=8.4Hz, 2H), 6.51 (s, 1H), 6.29 (t, J=2.0Hz,
1H), 6.21 (d, J=2.0Hz, 2H), 3.53 (s, 6H), 3.13 (br, 1H), 3.01 (brs, 3H), 2.92 (br, 2H),
2.86 (brs, 3H).

[000205]  Analysis: "HNMR (DMSO-dg) of 59: 8 & 7.28 (d, J=8.8 Hz, 2H), 7.26
(br, 2H), 7.2 (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).

CONHz
CDNHz
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ethyl acetate (2 x 50 nL). The organic | ayer was washed with water (2 x_50
m), brine (2 x 20 nL), dried over anhydrous nagnesium sulfate ol JUN 2006
evapor ated. TMEO 03§18% product was purified by silica gel chPGHENydbnhy
and eluted wi th hexane- ethyl acet ate (1 1) containing acetic acid (1 %
Yield (28): 0.31g, 83% Analysis: dé): 8 12.75 (br, 1 , 7.68

e 2 7, Srps ey p@mgﬁf?@@@% T 69@%'%“9%@%%')3%}*3‘“‘% s
Hz, 1 H) 6.27 (d, J=2:4 HpheRYl-N- #yrlcﬂn-@eylac'ryﬁnﬂdé-ltSO)Zl-l) 3.58 (S, 6H),

3.55 (s, 3H). [000167] Follow ng the general procedure for conversion of
car boxyl Ic acids to am des nentioned above and using di nethyl am ne as

am ne, nve Pocetigledor BehverSiord OhcatBo Iiélacﬁﬁlt648108
PCT/ US02/ ﬂ%@ooo%g?ﬂﬂ%éh%g?g&ag 3 Dwrcs“o dé’) 5 7 v

t

H), 7.28 (amides3mentionsd ahgve andzxﬁ"(gj‘l-ameowmezﬁ amﬁ‘eg V(éﬁ cczrwsﬁsg % 2H)
6.96 (d, Jz8.8 Hz, 2H), 6.57 (s, 1 H), 6.35 (t, J=2.8 Hz, 1 H), 6.28 (d,
3=2.4 rz, My, 416 (d, J=6.4 Hz, 2H), 3.59 (S, 6H), 3.55 (s, 3H), 3.05
(br, 3H), 2.91 (br, 3H. 0 yOCH3 0 27 28 29

[000207]  Analysis: 'HNMR (DMSO-dg): 810.17 (s, 1H), 8.24 (brs, 1H), 7.71 (br,
2H), 7.53 (d, J=8.8Hz, 2H), 7.44 (s, 1H), 7.25 (d, J=8.4Hz, 2H), 7.22 (br, 1H), 7.03
(d, J=9.2Hz, 2H), 7.99 (d, J=8.4Hz, 2H), 6.47 (d, J=2.4Hz, 2H), 6.43 (t, J=2.4Hz,
2H), 3.65 (s, 6H), 2.83 (t, J=7.6Hz, 2H), 2.60 (t, J=7.8Hz, 2H).

Z "N
MeO SN N\

OMe O
(0]
H
@WNTW
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EXAMPLE 28
Synthesis of N-(4-chiorophenyl)-3-(3,5-dimethoxyphenyi)-2-{4-[4-(3-oxo-3-
ureidopropyl)-phenoxyl-phenyl}-acrylamide (61)

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

[000209] Analysis: "HNMR (DMSO-dg): § 10.16 (s, 1H), 8.24 (brs, 1H), 7.65 (brs,
1H), 7.53 (d, J=8.8Hz, 2H), 7.44 (s, 1H), 7.25 (d, J=8.8Hz, 2H), 7.22 (br, 1H), 7.03
(d, J=8.8Mz, 2H), 7.00 (d, J=8.8Hz, 2H), 6.47 (d, J=2.4Hz, 2H), 6.43 (d, J=2.4Hz,
1H), 3.686 (s, 8H), 2.83 (t, J=8.0Hz, 2H), 2.60 (t, J=8.0Hz, 2H).
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EXAMPLE 13 Synt hesi s of 28 JUN 2006
2-{4-[ 4- (2- cavpditgysies hyl ) - phenoxy] - phenyl } - 3- ( 3, 5- di met hox yRaTarspd/3s150N,
N-di net hyl acryl am de (31) [000169] Urea (0.78 g, 13 mmol) and -

3- (3, 5-di met hoxyphenyl)-2-{4-[-4-(2-

et hoxycar bonyl et hyl ) - phenoxy] - phenyl } -acrylic aC|d 5 (0.45 g, 1.5 mmol)
were dissolved in sodiumethoxide in ethanol (2M 6.5 ni, 13 mmol) at 80C
under argon, and the reaction mxture vvasoheat aClthis tenperature for 5
h. The reaction was then quenched by TFA (0 -) after cooling to 5C
Water (40 m-) was added to QA [ The crude product was
filtered and purified by silica gg
hexane-et hyl acetate (1:1) contain
g, 93% [000170] Analysis: 1HNVR ( BwR
7.29 (br, 11-1), 7.24 (d, J=8.8 Hz,
J=8.8 Hz, 2H), 6.92 (d, J=8.8 Hz, 2H), G
1H),627(d J=2 Hz, 2H), 357(s 6H) , .0, Hz, 2.35 (t
J=8.0 Hz, 2H). 53 -28 JUN 2006 WD 03/ 048108~PCH S [000171]

Fol  owi ng the general procedure for conversion of 9- xylic acids to

am des nentioned above and using dinethyl am ne as am ne, 30 was converted
to 31 in 98%yield. [000172] Analysis: 1 HNMVR (DMSO-d6): 8 7.30 (br, 1 H,
7.28 (d, J=8.8 Hz, 2H), 7.23 (d, J =8.8 Hz, H) 6.95 (d, J=8.8 Hz, 2H),
6.92 (d, J=8.8 Hz, 2H), 6.79 (br, , 6.56 (s, 1 H), 6.34 (t, J=2.4 Hz,
1 H, 6.28 (d, J=2 Hz, 2H), 3.58 (s PLEB285 (br, 3H),

Synthesis of 3-(3,5-dimethoxyphenyl)-N,N-dimethyl-2-(4-{4-[2~(2-morpholin-4-y}-2-
oxoethylcarbamoyl)-ethyl}-phenoxy}-phenyl)-acrylamide (63)

-\‘

ic acid 19%. Yield (30): 0.39
: 8 12.73 (br, 1H), 7 68 (s, 1H),
765(d J=8.8 Hz, 6.99 (d,
¢ 1|—|) 639(t 'J=2.4 Hz,

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

[000211]  Analysis: "THNMR (DMSO-dg): 8 7.99 (t, J=5.6Hz, 1H), 7.27 (d,
J=8.8Hz, 2H), 7.24 (d, J=8.8Hz, 2H), 6.97 (d, J=8.8Hz, 2H), 6.92 (d, J=8.8Hz, 2H),
6.56 (s, 1H), 6.34 (t, J=2.0Hz, 1H), 6.28 (d, J=2.0Hz, 2H), 3.93 (d, J=5.6Hz, 2H) 3.56
(s, 6H), 3.52-3.56 (m, 4H), 3.40-3.42 (m, 4H), 3.05 (brs, 3H), 2.91 (brs, 3H), 2.80 (t,
J=7.6Hz, 2H), 2.46 (t, J=7.6Hz, 2H).
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2.90 (br, 3H, 2.77 (t, J=8.0 Hz, 2H), 2.34 (t, J=8.0 Hz, 2H). -ANH 30
31 EXAMPLE 14 Synt hesi s of %2 5010 2008
2-[ 4- (4- acet yWh@3/d8I8&noxy) - phenyl ] - 3- ( 3, 5- di net hoxyphenyl ) -REIES02/38150

di met hyl acryl am de (34) [000173] Conpound 2 was reacted with 1
fluoro-4-nitrobenzene in the preserEXAMBLEN&MH in DVF to give

Reduct: on SYMBLE T M Antelpyripry B AR IEY s B et dBen A S0 |
acid (100 nmL) was aCCOﬂpbiﬁbgﬁbp@I]-phéﬁ&yf}Cﬁhe?@I)t‘ac |&picde (e4)ir e was cooled to

room tenperature. Water (250 m'-) was slowly added to the reaction
m xture. The precipitated product was filtered and washed with water (70

Vel o (3960210 ERIANHGlng Ogfierdl BHdkEhuIeADy LRRISIIRALS LaBEXIoAdstD T
%llzl)b g gg ég')idléé.):geﬁtifh%d(zbova aﬁﬁéusmwm@izymtﬁ@r&lwgs aﬂme,‘ﬁ_-‘(frs.{%[a'-,_(g@:g i—|zBHZ,
1) o 26 fimetiomshenyl- et icaibortoviafytrehfxy ShbmyBprhihic aogiof, o o

PCT/ US02/ 3¢/hs@brderded #064.75] Fol | owi ng t he general procedure for conversion

O 0 L RRTOMEDES 293P I BT (o e 22
J=2.8Hz, 2H), 6.96 (d, J=8.8Hz, 2H), 6.92 (d, J=8.6Hz, 2H), 6.56 (s, 1H), 6.34 (t,
J=2.0Hz, 1H), .28 (d, J=2.0Hz, 2H), 6.19 (s, 6H), 3.40(dt, 2=18.0 and 4.8Hz), 3.04
(brs, 3H), 2.90 (brs, 3H), 2.79 (t, J=8.0, 2H), 2.60 (t, J=8.0Hz, 2H), 2.20 (t, J=5.2Hz,
2H), 2.14 (s, 3H).

0
38 64
EXAMPLE 31
Synthesis of 3-(3,5-dimethoxyphenyl)-N,N-dimethy}-2-[4-(pyridin-2-yioxy)-phenyl}-
acrylamide (66)

[000214] A solution of 3-(3,5-dimethoxyphenyl)-2-(4-hydroxyphenyl)-acryiic acid,
2, (0.6 g, 2.0 mmol), 2-fiuoropyridine (0.19 g, 2.0 mmol) in dimethy! acetamide (4.0
mL) was heated in presence of potassium carbonate (0.28 g, 2.0 mmol) at 175°C for
2 h, and then quenched with water (25 mL), neutralized with dilute HCI and extracted
with ethyl acetate (2 x 50mL). Organic layer was dried and evaporated. The crude
product was purified by silica gel chromatography to yield 66 (0.15 g, 19.9%).
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34 in 98%vyield. [000176] Analysis: 'HNVR (DMSO-d6): 3 9.96 (s, 1 Eb@

(d. I=8.8 Ho. ,483825(d 088k, 2H), 697 (d, J88Hz
J=8.8 Hz, a’?‘?ﬁ , 6.34 (t, J=2.8 Hz, 6. 28 X gsle

EXAIVPE 5525 M%Sl sA Sl of gl—% 5. mgﬁio(x?lﬁher\YBH)Z [42(P9l;|$dll(\ i-ylg’R)) ph%n%z 33 34

3- (3, 5-di | N
di net hyl arc? b@gﬁégge?%ag}ﬂ%ﬂ fhmfig, bénm“hi@r“"wbhm@*&i)nﬂﬁmmb) N-

0177
anlhg/dr ous d iy hpxa @thPl'f%P(h? 55 @Pgi%mmﬁmw%%mgwgﬁ'ﬁ "é'i,ad 0"
nol) was a S FntBIR
4f | uor ophegﬂ?l S?HL ﬂ%ﬁmrfg%ﬁlﬁé% rmg was adg\g gg lTt“ﬁewalnﬁ xture
vvals Peat ed smredm i at rabrh temperature othe rayctlon mjmre wespoueedun svater{§0.0
sol ution vva ou %
v o pia S et acsila i s A cSpv et Gyeoltel iler ™ 11 5%
filtrati on reddifw ésglﬁerahddustjumsrmmﬁesmlémcaegtl uhtdmattographpto ydeldlﬁﬁ 35):

13 8,2 oo Lached o AT 4308 4 3 (0
AT ?,l eéﬂ% ¢ 142@ 31—&674)% éﬁU-@E?IZBZ 58 ,1-%-6234 gtdd=2].ﬁﬂz,4 Hez,

3.59 WO 03/ 0481
1H) 6.31(d, J=2. OHz 2H), 358(s 6H), 3.10 (brs, 3H), 2.92 (brs, 3H).

MeO. ~

OH MeQ O SN N,MB

|

Me

OMe O OMe O
O Ny & N
|® ®
2 65 66
EXAMPLE 32

Measurement of increased Giucose Uptake in 3T3-L1 Adipocytes Treated With a
Compound of the Present invention

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

Glucose uptake was calculated as a percentage of the basal level seen in cells not
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PCT/ U502/ 38150 [ 000179] Foll owi ng the general procedure for conversion of

carboxylic acids to am des nentioned above and using di net hyl anR8eju 2006

am ne, 35 waswimwewrsioed to 36 in 96%yield. [000180] Anal ys,;@,,mgdm@so

( DVBO- d6) :
J=8.8 Hz,
H, 6.29
(br, 3H).

8 7.93 (d, J=8.8 Hz, 2H), 7.38 (d, . J=8.4Hz, 2H),

tédAted With @n.fgjj Ast'h%\Aﬁ'n IHZFIGZH'D treéinﬁ%t Gv&h 1]1’é)sultc§:l ﬁnﬁa ﬁ&se-dépe%dgnt'"z )

(d, J=2.
locméﬁmgluwwmesozm 2 35 36 EXAIVPLE 16 Synt heS| 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) [000181] Follow ng the general

procedure for conversion of carboxyEXAMRLES331t 0

[000152] " Anablpesdement RRReBoRE Gligosamase I 4TS 1 Adipgs Hiebled Wi o

J=8.8 Hz, 2H), 6In§§llr(|ﬁ Cdﬁiﬁnﬁﬂdﬂiwntﬁ'd)@orﬁp&ﬁwddfthé?&egelﬂzlnve?'lﬂbn 6.56 (s,
H, 6.34 (t, J=2.4 1H) | 8 (d 2H), 4.04 (q, J=6.8 Hz, 2H),
3.58 (s, 6H), 305(br 3H) . 290(br 3H) '2.84 (t, J=8.4 Hz, 2H), 2.61

(t, J=8.4 [gpo298) - Indablity o o niEncedfulin-stimulated glucose uptake was

assessed in 3T3-L1 adipocytes essentially as described above in Example 32.
Adipocytes were incubated with either vehicle (0.1% DMSO) or test compound (5 uM
1) for 48 hours in DMEM pius 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 o
treatment with vehicle, treatment with 1 enhanced the stimulation of glucose uptake
by insulin (see Figure 2).

EXAMPLE 34
Measurement of the Giucose-Lowering Effect in ob/ob Mice Treated With a

Compound of the Present Invention

[000219] The glucose-lowering effect of 1 was measured in ob/ob mice, an
animal model for type 2 diabetes. At the onset of diabetes, seven-week-old male
ob/ob mice received daily oral doses of either vehicle (0.5% CMC) or 1 (10 mg/kg)
by gavage for seven days. Blood glucose levels were measured on day 0 (24 hours
prior to administration of the first dose), day 1 (immediately prior to.the first dose),
and on days 2, 4, 6 and 8 (24 hours following administration of the prior dose).
Significant decreases in blood glucose levels were recorded on day 6 (36%
decrease, p < 0.05) and day 8 (23% decrease, p < 0.05) in the drug-treated versus
the vehicle-treated animals (see Figure 3).

69

1
92

anm des nenti oned above and

1



56 WO 03/048108 5 Ot 0 MeO 0 37 Bt 0 EXAMPLE 17 Synt hesis of '
2-{4-[4- (N-urei do- 2- car banoyl et hyl ) - phenoxy) - phenyl } - 3- (3, 5- 28 JUN 2008

di met hoxyphenyo 03/448308 di net hyl acryl am de (39) [000183] Hydr obgBUS2B81503
with IN NaOH yi el ded 38. The 1, 1-carbonyl- diim dazole (CDI) derivative was
made by the general procedure for cgmmm;@esof car boxylic acids to am des

nent i oned above. The CDI internedjate of 38 vert

reacting tMeasuiement shiheddpgrouering é@%ﬁ,l@ fﬁﬁé{\\%gg’mmupﬁqw
(DVMSO-d6): & 9.48 (br, 1 H), 7 (d J=8.8 Hz, 7.25
(d, J=8.8 Hz, 2H), 6.95 (d, J= B%tﬁﬁg!s'eszmmeété&?d J=8.8 Hz, 2H) 6. 56

( 6.34 (t, J=2.4 Hz, 1 H), 6.28 (d, J=2 Hz, 2H), 5.86 (s, 2H), 3.58

s, 1 H,

i 6H) @pﬁzﬁﬁo @nﬁbﬁf&?ﬁa "effedts of 12a1dd wete n%%@u%d‘fﬁ’obm micg 39 (1.
following one week of treatment. in the experiment described above in Example 34,
the concentrations of serum triglycerides and free fatty acids were determined on
day 8. Significant decreases were observed in the levels of serum triglycerides (49%
lower, p < 0.05) and free fatty acids (19% lower, p < 0.05) in the drug-treated versus
the vehicle treated mice (see Figure 4).

EXAMPLE 36
Measurement of the Inhibition of LPS-induced TNF-alpha Production in RAW264.7
Cells Treated With a Compou'nd of the Present invention

[000221]  The ability of 1 to inhibit LPS-induced TNF-alpha production was
assessed in the mouse macrophage cell line RAW264.7. The RAW cells were
preincubated with either 1 uM dexamethasone (Dex) or 10, 30 or 100 uM 1 for 1
hour at 37°C in RPMI-1640 containing 10% FBS. After 1 hour LPS (0.1 pg/ml) was
added and cells were incubaied an additional 6 hours. Cell supernatant was then
collected, aliquoted and frozen at -70°C, and an aliquot used to determine the
concentration of TNF-alpha by ELISA. As shown in Figure 5, treatment with 1
significantly inhibited the LPS-induced production of TNF-alpha. The inhibitory effect
approached that seen with dexamethasone.

EXAMPLE 37
Measurement of the Inhibition of LPS-induced IL-1 Beta Production in RAW264.7
Celis Treated With a Compound of the Present invention

[000222]  The ability of 1 to inhibit LPS-induced IL-1 beta production was also
examined in RAW264.7 cells. The RAW cells were preincubated with either 1 pM
dexamethasone (Dex) or 10, 30 or 100 uM 1 for 1 hour at 37°C in RPMI-1640
containing 10% FBS. After 1 hour LPS (0.1 pg/ml) was added and cells were
incubated an additional 6 hours. Cell supernatant was then collected, aliquoted and
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38 57 0 39 78 JUN 2006 PCT/US02/ 38150 O WO 03/ 048108 2 8 JUN20G
PCT/ US02/ 38150 EXAMPLE 18 Synt hesi s N 2008

of ' 3- (3, 5- di MR P&Benyl ) - N, N- di met hyl - 2- { 4- [ 4- ( 3- nor phol | RCHI§(2/38150
oxopropyl ) - phenoxy] - phenyl } -acryl am de (40) [000185] The CDl |pternediate
of 38 wadrazenarT@€, endsan ajauotisad tegsterminefhe pengansEfioR of f-bastakye| d.

00015, 2 e AR A e e, i et

H), 6.34 froductioh of ILHzbeth. TFhe inhitition(sbeniwith fiayasaef)the Same approxdrpte 3. 49 (m
4H), 3.41 (m_4H), 3.05 (br,. 3 90 (br. 3H). 2.77 (t, J=8.
2.39 (t, I}jlggnlt}lﬁa}s Seg%w@bﬁg&m SaBéE;(AI\/P::DE 10 (t, J=8.0 Hz, 2H),

EXAMPLE 38 ,
Measurement of the Inhibition of LPS-induced 1L-6 Production in RAW264.7 Cells
Treated With a Compound of the Present Invention

[000223] The ability of 1 to inhibit LPS-induced IL-8 production was also
measured in RAW?264.7 cells. The RAW cells were preincubated with either 1 uM
dexamethasone (Dex) or 10, 30 or 100 uM 1 for 1 hour at 37°C in RPMI-1640
containing 10% FBS. After 1 hour LPS (0.1 pg/ml) was added and celis 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 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.

EXAMPLE 39
Measurement of the inhibition of LPS-induced iNOS and COX-2 Production in
RAW264.7 Cells Treated With a Compound of the Present Invention

[000224]  The ability of 1 to inhibit LPS-induced production of iNOS and COX-2
was also measured in RAW?264.7 cells. The RAW cells were preincubated with either
1 uM dexamethasone (Dex) or 10, 30 or 100 uM 1 (Test Cpd) or other reference
compound (Ref Cpd A or Ref Cpd B) for 1 hour at 37°C in RPMI-1640 containing
10% FBS. After 1 hour LPS (0.1 pg/ml) was added and cells were incubated an
additional 6 hours. Cells receiving no drug treatment, incubated with or without LPS,
served as controls. Cells were lysed and 25 pg/well of total protein was
electrophoresed on 4-20% Tris-glycine SDS gels. Proteins were transferred to
nitroceliulose membrane, and the resulting blot was probed with antibody to iINOS,
then stripped and reprobed with antibody to COX-2, and then stripped and reprobed
with antibody to COX-1. As shown in Figure 8, treatment with 1 exhibited dose-
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Synt hesi s of

2y(4 {4-[2-(3,5-di met hoxyphenyl ) - 1- di met hyl car banoy! vi nyl ] - pheh®xJuN- 2006
benzyl ) - mal oni WOA¥M8IN; et hyl ester (43) [000187] Condensati @aThozsysot h
mal oni ¢ acid dinmethyl ester in the presence of sodium hydride as base
resul t ed i Wependemiingtibition pEdRStinducesi iNRSprodustian. i lo aaditibn, jreatment with 1

Conver si on roc ur.e

conver si on %Iecﬁger'%oxy |e\gap§8| G&B@aéé% %&i’?&&%gg?ég% &%cﬁ{l%l d.

Anal ysi s:' HNVR (DMBSO-d6): 8 7.29 (d, J=8.8 Hz, 723(d J=8.8 Hz, 2H),
6.96 (d, J=8.8 Hz, 2H), 6.92 (d, J WW@) 6 57 (s, lH) 6. 34 (t
J=2.4 Hz, 11-1), 6.28 (d, J=2 Hz, 2 J=8 Hz, ,361%2
61-1), 3.58 (s r,
3. 58 2, B JUN R08 0D 03 o i ﬂé&é%%b?ﬁ%%ﬁé@%@é%%ﬁ)ﬂﬁ%

Synt hesi-s of N-{4-[2-(3,. Compounds ofthe Present Invention

5-di met hoxyphenyl ) - 1- di net hyl car banoyl vi nyl ] - phenyl } - 3- hydroxybenzam de

(1), 000 Bipote el oG ks Barupay ) N
benzot r i azolnctrporatag)t were- thawetd taimgl sachrien! vinhmixegdogith -t ha of horRBS0sphat e
'E rBlggt ﬁylsggrgn ﬁ@?'@%@é'uﬂ‘ Qwﬁhgﬁylgﬁn@%;?%é%%ﬁﬂ%evég‘%ﬂ“ R?:’ m%)ﬂ mediug: room
t enper at ur esuppiemerstas Wit 00 Winaigeniifin, PO |8simi BréStbRiyclinoshd-30 gacd-sol i d
mercaptoethanol). Cells were centrifuged at 800 rpm for 10 min at room
temperature using a Beckman GS-6 centrifuge with GH-3.8 rotor, and the cell
peliets were résuspended in 20% FBS complete medium (20% heat-inactivated FBS
in RPMI 1640 medium supplemented with 100 U/ml penicillin, 100 ug/ml
streptomycin and 50 uM 2-mercaptoethanol) and centrifuged again at 800 rpm for
10 min at room temperature. Cell peliets 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/m! in 20% FBS complete medium. Cell suspension (160 pl, 4 x 10°
cells) was added into each well of a 96-well tissue-culture treated polystyrene plate
and incubated at 37°C for 1 - 2.5 h. Cells were pretreated with vehicle (DMSO) or
test compound (0.3, 1.0, 3.0, 10 or 30 uM) in 20% FBS complete medium for 1 h at
37°C. After pretreatment, lipopolysaccharides (LPS) from Salmonella typhimurium
in 20% FBS complete medium were added to the cells. The final concentrations
were 0.1% DMSO and 10 ng/ml LPS in a final volume of 200 ul/well. The cells were
incubated for 20 h at 37°C, and then the supernatants were harvested and aliquots
of the supematants frozen at -80°C for subsequent analysis. Cells on the plates
were assayed for cell viabiiity using the MTS/PMS assay (Cory AH et al., Cancer
Commun 3:207-212, 1991). The concentration of TNF-alpha in the cell supematants
‘was determined using quantitative sandwich enzyme immunoassay for human TNF-
alpha (R&D Systems). The mean percent inhibition of TNF-alpha release relative to
vehicle was calculated for each concentration of test compound from multiple
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separated was filtered, dried and purity was checked by HPLC (%EE%%meqb

000189] Anal NMVR ( DVBO- do 310 29 (s, 1H), 9.81
Ed J:] X’gg)%m%wg's (d( J=8. C]—I)z 7, 3(7 (t, H?] =7. 6Hz, (gﬁf’{’ 3850 (g,

J=8. 4Hz, 0 6. 36
(d, J=2. u@ét%ﬁﬂg'“g@rénkf éht%’ﬂd’?'rgg'e&i *?%ng"pﬁﬁ&és ofthe 'Q‘@PE“%?HSMNEO 0 NH2
43 N Me isigdifiddam ifhilSitioridf LFS-ifduead TNFLabha2eRadéby RUffan mbAddyt€s?/ 38150
EXAMPLE 21 Synt hesi s of

N, N- di et hyl - 2- {4-[ 4- ( 3- ox0- 3- ur ei dopr openyl ) - phenoxy] - phenyl } - 3-
pyridin-3-ylacryl am de (47) [000190] Synthesis of 45 from

3-pyri di necar boxal dehyde was perforned follow ng Schene 1. Urea (0.78 g,
13 mmol) and 2-{4-[4-(2-ethoxycarbonyl -vinyl) -
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phenoxy) - phenyl }-3-pridin-3-ylacrylic acid, 45 (0.5 g, 1.2 nmol?8wi 2006
di ssol ved i n wip@odgiuet hoxi de in et hanol

ar gon,

and t he
The reaction was then

(2M 6.5 nL, 13 mmol

reaction mxture was heated at this tenperat
guenched by TFA (0.5 m-) after cooling to 5C. \Water

at 80C under

TEUS03/P8150 1y,

(40 mM-) was added to the reaction %3 The crude product was filtered
and purified by silica gel chronat 03-1 and el uted wi th hexanes- et hyl
acet ate (d-D—centaiping-acetic—acid (1 % followed hy recrystallijzation
from tol Jene. T%te| d (46): o33 Bercentinhibitteref Thf-alpka ReleasBR ( DVEO- db) :
8 12.78 (lhCompgund ol 034N 1y~ 4.0ph(gd.  JEPNB_ L. 610pM 1 H) , 36485 (d,
J=2.4 Hz,| 1 H497 .92 (br.-1 H | 7.66 (d, |J=164B&, 1| H),47P464 | (d,54%8.8|Hz,
2H), 7.36_(tt,31=8.4} 1.6-Hz, 1 H 51%. 30 |(br,73%H),|7.288%m [ Hge%. 23|(d,
J=8.8 Hz,| 2H).377. 11 (d, J=8.8 Wz, 2/% 7.]09 (38%J=88 F85%2F) ] 6785 0, |
J=16 Hz, [1H). 130019P] Fa%0wW Nng Theygengral 7gepCedir e 7gof CONVET T Of
car boxyl ifc acig¥§s t0 | am des nemtiongd abgve 2$%vvas*mwt ed Eu A
[ 000193] [AMATSgE™S™ 1 ARl DNBO ey - 19750 g+ 19 o0 (i gmp67 1. 6
?264 %dH o g (0 P=2rgaz — 7 92 e 7 a5 |y B4ty v
7.29 (d. =8Pl —oby 40%g" Ly oo " 182% T Th oy o B (4
J=8.8 Hz,| 2+ 445 73 (g 2% bp gy 6 40 (87%1) | 3 07 (br[ 3t91%2 9
(br, 3H) .—0-4Flcozer! 46 28060 3r0431048  47% - 65%

69 1% - 22% - 50%

58 8% - 13% - 53%

59 27% - 9% - 80%

* Cell viability < 70%

EXAMPLE 41
Stimulation of Glucose Uptake in 3T3-L1 Adipocytes With Compounds of the Present
invention
[000226] Differentiation of mouse 3T3-L1 adipocytes was carried out using the

method of Greenberg AS, et al., J Biol Chemn 276:45456-61, 2001. Brisfly, 3T3-L1
fibroblasts were differentiated to adipocytes by incubation in DMEM containing 10%
FBS, 72 pg/ml porcine insulin, 0.5 mM 3-isobutyimethyixanthine (IBMX) and 400
ng/ml dexamethasone for 2 x 48 h at 37°C. Differentiated cells were maintained in
media containing 10% FBS without insulin, IBMX or dexamethasone until they were
used for experiments. The effect of treatment with compounds of the invention on

glucose uptake by differentiated adipocytes was assessed essentially according to
the method of Tafuri SR, Endocrinology 137:4706-12, 1996, Adipocytes were
incubated with vehicle (0.1 % DMSO) or test compound (0.1, 1.0 or 10 puM) for 48 h
in DMEM containing 10% FBS, then washed and incubated in high-glucose, serum-
free medium for 3 h at 37°C. Celis were then washed, incubated for 20 min in

glucose-free, serum-free medium containing 100 nM insulin, then supplemented with
2.5 pCi/ml "C-deoxyglucose in 0.1 mM cold deoxyglucose and further incubated for
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OYU PCT/ eSn21 W 026 EXAMPLE 22 Synt hesis of

3- (3, 5- di met hoxyphenyl ) - 2- (4- hydr oxyphenyl ) - N, N- di net hyl acr y| a®i8ddUN (2485)
[000194] Fol wow3sigstdae general procedure for conversion of g@f,lgg@%kisg aci ds
to am des nentioned above and using dinethyl am ne as ani ne,

?gnvgr t8 eg1 0 ﬁ%\ é?rothMhtumaAff&'vﬁashH‘dVggﬁg wmygéa wstﬁ cﬁs%‘?s[m an&tH@ 7.07

1H), 6. 29@'@9805'!32' W&mea%)lfedan@ﬁ%ﬂ" lempou'zteg‘@ wegmnsrtb\e amogg’f C(fbrs 3H) .

0.0 ME0. SR ol 1 (Feon B PEiFBNER s SRoSHelBERL el i (2 (3
phenoxy} - (ﬂ%aw 00%) wps sagcu]am‘ fon e@shpopcmumep of-tesit compgundh ronripiicate

lei ng. pi parBATRERME. Bs Shein Rl K 06 Eitedinhd or BRBGAR CBTSi & e

( DVBO- de) sighifitantislimutatiobHbf, glicoéd wptake indiffereftiatéd Gdipocytes.

TABLE 3

Test Percent Stimulation of Glucose Uptake
Compound 0.1 uM 1.0 uM 10 uM
31 107% 119% 161%
8 115% 132% 171%
60 93% 120% 229%
61 93% 120% 229%
51 93% 107% 136%
29 106% 124% 120%
40 126% 117% 126%
63 107% 112% 139%
64 108% 113% 127%
56 83% 100% 126%

EXAMPLE 42

Inhibition of PDE4 and PDE3 Activity With a Compound of the Present invention

[000227] Compound 13 was examined for its ability to inhibit the activity of PDE4
and PDE3 enzymes. PDE4 partially purified from human U-837 promonocytic cells
and PDES3 partially purified from human platelets were used. Test compound (1, 10
or 30 pM) or vehicle (0.1% DMSO) was incubated with 0.2 ug PDE4 enzyme or 1 g
PDE3 enzyme and 1 M cAMP containing 0.01 pg [*HJcAMP in Tris buffer pH 7.5 for
20 min at 30°C. The reaction was terminated by boiling for 2 min and the resulting
AMP was converted to adenosine by addition of 10 mg/ml snake venom
nucleotidase and further incubation at 30°C for 10 min. Unhydrolyzed cAMP was
bound to AGI-X2 resin, and remaining [°H]adenosine in the aqueous phase was
quantitated by scintillation counting. The mean percent inhibition of PDE4 or PDE3
activity was calculated from dupliicate determinations (Table 4). Compound 13
exhibited significant inhibition of both PDE4 (ICsp < 1 pM) and PDE3 (ICs = 13.6 UM)
enzyme activities.
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J=8.8 Hz, 2H), 7.23 (d, J 8 8Hz, 2H), 6.98 (d, J;BH)BHzé ggi),daggz\(%,kéms
J=8.8Hz, 2 6.34 (t, J=2.4Hz, , 6. =2. ,
oH), 3.58 FDW%EW‘%E’%O (br, 4H), 2.82 (t, J=7.6Hz, 2H), 2PEEUSPE38IN7 o1
2H), 1.58 (br, 2H) 1.40-1.45 (br, 4H). 61 WD 03/048108 6 51 28 JUN 2006
PCTI US02/ 38150 EXAMPLE 24 Synt hesi s Qlt L _

3-(3, 5-di net hoxyphenyl ) -N, N-di et hyl - 2‘{@ F4" ( 3- ox0- 3-ur ei dopropyl ) -

phenoxy] - pheny| }—acrylamde (53) [000198] Follow ng the general procedure
for conversion of EN#WRAy| Lc_ aciRercent inhibitien ofEndymeAclivitye and usi ng

di et hyl ami ne as_anA$8a¥6 was cohwlited to 530 jil00199] ASSIpMi s: 1HNMWR
(DVMBO-d6): 8 10.17 RRBE411-1), 7B%% (brs, 1H) 98% 26 (overi0o2%ed d, J=8. 8Hz,
2H), 7.23 (overl apRDE3, J=8. 8H20%H), 6.97 68% J=8.8Hz, 58%), 6.92 (d,
J=8.8Hz, 2H), 6.54 (s, 1 H), 6.34 (t, J=2.0z, T H, 6.20 (d, J=Z. Oz,

2H), 3.32-3.37 (br, 4H), 3.59 (s, 6H), 2.82 (t, -J:766$,5§F1)Vb (2);3/5(9)4(8268

= : 3H), 0.92 (br, 3H. MO0 O

J=7.6Hz, 2H), 1.03 (br, 3H) I(EXAMF’Ll_Ig43

Inhibition of LPS-induced Phosphorylation of p44/42 MAP Kinase With a Compound
of the Present Invention

[000228] 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 m! 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/m! penicillin, 100 pug/ml streptomycin,
1mM sodium pyruvate, and then pretreated with vehicle (0.1% DMSO) or test

~ compound (10 or 30 yM) at 37°C for 1 h. After pretreatment, cells were incubated in
RPMI 1640 medium, 10% FBS, 100 U/ml penicillin, 100 ug/ml streptomycin, 1mM
sodium pyruvate, containing 10 ng/mi LPS or LPS (10 ng/mi)/IFN-gamma (10 U/ml)
at 37°C for 15 min. Celis were then washed 2X with cold PBS (pH 7.4) and lysed in
20 mM Tris-HCI (pH 7.5), 150 mM NaCl, 1 mM Na,EDTA, 1 mM EGTA, 1% Triton,
2.5 mM sodium pyrophosphate, 1 mM beta-glycerophosphate, 1 mM NasVOy, 1
Hg/ml ieupeptin, 1 mM PMSF on ice for 10 min. Lysed cells were coliected and
centrifuged at ~20,800 x g for 10 min at 4°C. Supernatants (lysates) were collected,
aliquoted, and stored frozen at -80°C until use. Lysates (29 ug of total proteins per
sample) were subjected to SDS-polyacrylamide (4-20%) ge! electrophoresis, and the
separated proteins were transferred to nitrocelluiose membranes. Membranes were
blocked with 5% non-fat dry milk, 10 mM Tris-HCI (pH 8.0), 150 mM NaCl, 0.1%
Tween®-20 at room temperature for 1 h and then were blotted with mAb against
phospho-p44/42 MAP kinase (Thr 202/Tyr 204) at room temperature for 1 h. The
membranes were then washed and incubated with a horseradish peroxidase-linked
anti-mouse secondary antibody at room temperature for 1 h. The signals were
detected using ECL Western blotting detection reagents. The results showed that
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1:28 JUN 2006 PCT/ US02138150 EXAMPLE 25 Synt hesi s of ‘
2-{4-14-(3- age ) go- 3- oxopr opyl ) - phenoxy] - phenyl } - 3- (4- 1 2&rdidh@ig! ) - N,
N- di et hyl acry{’éz{qu%g)é) (56) [000200] To a solution of_d e P((Z'BIUS40§/38150
-[4-(2- b | et hyl ) - phenoxy] - phenyl } -acetic_aci d, , . 45¢,
?LéSerrDI() gﬁ?r'r“ag&ofy ﬁ@g@eﬂlﬂﬁrfes-(ﬁ]cﬁipm#oma@@n of p#ltléz Mkua?seag%m (0.17
m, 1.6 I li ] g uxe .
over ni gh{r.{m l%ué?? ??)‘E}’Bf\n/?)?\?‘i lﬂlggh %:ghggﬁ?c(e@hﬁﬂ%ﬁ$ll%aﬁnﬁ%‘ﬂgﬁ%&ext racted with
et hyl — acphesphofyiationsifrpdy/42rinea dosssdependent mammer pt30 fiMeshdono Jsml(uéta gel
chr omat 0gf, yield 55. [000201] Analysis: 1HNVR (DVBSO-d6): 8 12.50
(br, 1H), %)f;ﬂ?s 1H, 7.74 (s,1 H, 7.27 (d, J=8.4Hz, 2H), 7.10-7.15
(m 6H), 6.99 (d, J=8.4Hz, 2H), 6.97 (d, ‘[J:goggg] I2:I—II)I 2.81 Eﬁ J:6.8H|z,
2H), 2.76 (d, J=6.8Hz, 2H), 2.15 ( 3H . [0 Fol 1 ow ng the genera
pr%cedure 1£or conver si on of car‘box%W%aleﬁéé to am des nentioned.above and

using dineth i \ DY t : wAnal ysi s:
1ENVR ( DVBO- ﬁﬂg?ém RS (s,ATE)é, % 5@@#%%"%“@??"@8%8%?@& J=8. 4Hz,
2H), 7.15 (d, J=8.4Hz, 2H) Compmsundnftile-Bregent Ivéntios. 97 (d, J=8.OHz, 2H),
6.94 (d, J=8.0CHz, 2H), 6.63 (s,1 H), 2.81 (d, J=6.8Hz, 2H), 2.76 (d,
J=6.8Hz, 2H), 2.15 (s, 3H). 0 0 54 55

[000229] Compound 13 was examined for its ability to inhibit anti-CD3/anti-CD28

stimulated lymphocyte proliferation. Binding of antigen, or antibodies, to CD3/CD28
triggers activation and proliferation of T-lymphocytes, which are key steps involved in
mounting an immune response (Abbas, Lichtman and Pober, Cellular and Molecular
immunology, 3™ edition, W.B. Saunders Company, Philadelphia, 1997). Mesenteric
lymph nodes were collected from BALB/c mice (female, ~8 weeks old), and the celis
were isolated in PBS (pH 7.4) and mixed with culture medium (RPMI 1640 medium,
10% FBS, 100 U/mi penicillin, 100 pg/mi streptomycin, 50 uM 2-mercaptoethanol).
The cell suspension was centrifuged at 900 rpm for 10 min at room temperature
using a Beckman GS-6 centrifuge with GH-3.8 rotor. After centrifugation, cell pellets
were resuspended in culture medium and centrifuged again at 900 rpm for 10 min at
room temperature. Cell peliets were resuspended in culture medium and cells were
counted. 2 x 10° lymph node cells per well were added into a 96-well cell culture
plate. For the treatment (n=4), vehicle (DMSO) or test compound was added into
cells. Celis were treated with purified hamster anti-mouse CD3¢ (2 pg/ml) and anti-
mouse CD28 (0.2 ug/ml) monoclonal antibodies or with culture medium. The final
concentrations were 0.1 % DMSO and 10 pM test compound in a final volume of 200
ut per well. Cells were incubated at 37°C for 67 h, and then celis on plates were
centrifuged at 800 rpm for 10 min at room temperature using a Beckman GS-6
Centrifuge with GH-3.8 rotor. 150 pi of supematant from each well was subsequently
harvested and frozen at -80°C for further analysis (ELISA). Forthe cells on the
plate, 150 pl of culture medium was added into each well to replace the harvested
supernatants and 40 pul of MTS/PMS solution was added into each well. After further
incubation at 37°C for 140 min, the plate was read at 505 nm in a microplate
spectrophotometer. The O.D. values (after subtracting the mean O.D. of blank wells)
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hesi s of
03/048108 2 8 JUN 2006 PCT/ US02/ 38150 EXAMPLE 26 Synt

g?(i?{ X\P[ 2- (3, 5-di met hoxyphenyl ) - 1- di net hyl car banoy! vi nyl ] - phe@@xyyN 2006
benzyl ) - mal oniWO 8348108 58) and 2- (4-{4-[2- (3, 5-di met hoxyphenyl ) - §02F?§)15‘5
di met hyl car bamoyl vi nyl ] - phenoxy} - benzyl ) - mal onam de (59) [0

sol uti on ofue?e (ded wd&nﬁ&e&h@pﬁ’@ﬁé\@ﬁb{rﬁ’ %téd Eefls, Ay SQOW%f%-§?b'% 5¢ 10 1My 3

oni ¢ aci

(0. 40, - 0SPSRHRIYTS 13 pRpseccaty Savbianc it proffsraamtnouss hydr oxi de
(20 ni, 289@eseﬁié¢ic |I)hhb\ﬁ1ﬂ5hé Belfst hula 238, V\%P&gbg%ﬁ ?@gg m@%m@ak ‘ude

ht at room erat ure. vent
R, mgnm,qq inhisor Pf CE/CHBE rutiaen Tegslrbifottion dehfbr&fia@ad 50

i 717 (d,
10 dres SRR Bl Sh hhurg ogicadtwel@venmwlazre?poesm (é
11-i1) 6 pbably vis-irtePsiztiorts Wwith a&té’plm(tﬁe s'bnél %86 (db ek 5?-3“3‘9’?038 3.13
:(A\ﬁ;J ysis: "ﬁﬁ%%? (tBﬂgQgrBadrgf'IiSas Sﬂ@uvorzedwlatom Bstlﬁtyl-MIh'CBWay e ﬁﬁerI(fOl‘ 5
2H), " 7.22 ﬂ'@trebﬂﬁeﬂtéﬁmnﬂ]ﬂoprahf%t&bﬁ ?dgh 6. 57 la I8 8, 2H), 6.90
(d, J=8.8 Hz, 2H), 6.56 (s, 739 J=2.4 Hz, 1 H, 628 (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. 0 MO N Me TABLES

Treatment 0.D. (Mean % SD)
DMSO 0.020 + 0.006
DMSO + anti-CD3/anti-CD28 mAbs 1.372 £0.125
Test compound + anti-CD3/anti-CD28 mAbs 0.578 £0.012
EXAMPLE 45
Improvement of Collagen Induced Arthritis in Mice Using a Compound of the Present -
invention

[000230] Collagen-induced arthritis (CIA) was induced in 45 DBA/1J mice using
immunization with chicken collagen Type Il. The induction schedule was as follows:
on Day 0, 100 pg/100 pl in Complete Freund's Adjuvant (CFA) intradermally; on Day
21, 100 pg/100 pl in Incomplete Freund's Adjuvant subcutaneously; on Day 31, 100
Hg/100 ul in CFA subcutaneously; all given at the base of the tail. On Day 35
animals received lipopolysaccharides (detoxified from E. coli serotype O111:B4; 40
ug/mL) intraperitoneally. When signs of arthritis appeared, mice were assigned into
four treatment groups: vehicle control (0.5% carboxymethyicellulose (CMC));
compound 31 (40 mg/kg suspension in CMC); compound 31 (100 mg/kg in CMC);
positive control (dexamethasone; 5 mg/kg). The animals were dosed per oral by
gavage, twice daily for 14 days, at a dose volume of 250 ul per mouse per dose.
The study was scored biindly to the different treatment groups. Mice were weighed
and arthritis was scored three times a week. Arthritis was scored as a count of
affected limbs and digits, evaluated as: erythema and swelling of tarsal, the ankle fo
the metatarsal joints, up to restriction of movement and deformity of the joints.
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) PCT/ US02/ 38150 EXAMPLE 27
58 CONH2 64 WO 03/048108 2°8 JUN 2006 : \ ;
I\S/snlvﬁgsi s of 3-(3,5-di net hoxyphenyl)-2-{4-[4-(3-0x0- 3-urei doprddyJuN- 2006

ewol i di ' 00206] Foll owi ng the
- ph ridin-4-ylacrylamde (60) [0 ) L j
ggﬁgfg] prgcedurogm?%?yconversi on of carboxylic acids to anif§d&d'SRE¥t0oned

cbove and Gl weRateem el o Bl Ko BRI HSEALS, (205, 000207)
ok 7 55 syt cixmgating drig faveld Al temiinaliof animaf i e ifnizef, 22 (7
é Z% (t7' 0§§rz1& gmzﬂﬁﬁozsﬁ)@@oﬁggcr(rgj,stggﬁéh%iog?]cg%ta(r@ipéggm_I'@}c&l;imbﬁyv,e’recﬂtéc(eﬁ,in
J=7. 6Hz, zfﬂm:l’\aﬁ&,oDeoalﬁlﬁmg/ﬁg@r;eé\?afiédgmyflc):lf@czitygij}?ﬂl%f,_;a(a\,ggl(lsg fo the bones, and
Dt (e IAfngL gwf’r)l?ﬁ%@]no%a( g%% ﬁ{ﬂir)e_ RFSPERWEES serpd UsiDg208ianaatd bislimgtdide
gener al prathrifisrssofing systemebysa Oéteﬂﬁal‘ilﬂ{i&@ﬁé(thbﬁg%? W3 Wk blinded to the
treatment groups. Animals in alil groups had moderate arthritis prior to the start of
dosing (Day 0) as shown in Figure 9. The vehicle group exhibited an increase in
severity over the course of the study with a tendency to plateau from about Day 10.
The low dose of compound 31 had no apparent effect on the animais compared with
vehicle controls. The high dose prevented the increase in severity, to about the
same extent as dexamethasone. Histology showed that.the vehicle group and the
low-dose compound 31 group had marked chronic inflammation of synovium with
pannus formation and destruction of bone and cartilage, while in the dexa»methasone
group the joints were within normal limits. At high dose of compound 31 there was a
- reduction in incidence and severity of pannus formation, inflammation cell infiltration
and bone/cartiiage damage. Thus a dose-dependent effect of compound 31 was
observed on both the soft tissue and bone and cartilage, consistent with a disease-

modifying activity of the compound in this model,

[000231] It will be evident from the above that the compounds according to the
present invention not only lower blood glucose level, triglyceride level and free fatty
acid level in diabetic conditions, but also inhibit TNF-aipha, IL-6, IL-1 beta, COX-2
and iNOS production in inflammation, as well as inhibit PDE4 and PDE3 activity,
phosphorylation of p44/42 MAP kinase and lymphocyte proliferation. The properties
demonstrated above indicate that the compounds of the invention should be useful in
the treatment of disorders associated with insulin resistance, hypergiycemia,
hyperlipidemia, coronary artery disease and peripheral vascular disease and for the
treatment of inflammation, inflammatory diseases, immunological diseases,
proliferative diseases and cancer, especially those mediated by cytokines,
Cyclooxygenase, phosphodiesterase and/or MAP kinase.
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am des nenti oned above and usi ng 4-chioroaniiine as am ne, ?gztﬁj @gd
to 61. [ooozoabmkgﬁllyﬁl 1 HNWR ( DMBO dg) 8 10.16 (s, 1 H) é(’b

H, 7.65 (brs 53 (d, J=8.8Hz, 7.44 (s, 1 H), PCIISPI8IS
J=8.8Hz, 2H), 7.22 (br, 1 H) ﬁ%mﬁE 8 8Hz, 2H) 7.00 (d, J=8.8Hz,
2H) 6.47(d J=2. 4Hz, 6. 4 1 H, 3.66 (s, 6H), 2.83 (t,

J=8.0Hz, 2H) S trﬁ!aus(df N-gcg& @f-durﬂé&og@é@)ﬁﬁdﬁﬁﬁﬁ&%ﬁxo%r&u?phémz006

PCT/ US02/ 3815 EXAMPLE Synt hesi s

3- (3, 5- di net hoxyphenyl ) - N, N- di net hyRenzamide 67)2- ( 2- nor phol i n- 4-yI - 2-
oxoet hyl car banoyl ) - et hyl ] - phenoxy} -.phenyl ) -acryl am de (63) 1000210]
Fol | ow ng the general procedure for conversion of carboxylic acids to
am des nmenf00§238] abok eistuce of2-(Fratirophenyl)-34(3; PHiphaéthexdrphengl)diNone as
am ne,

H

i met hoxyphé‘ﬂ‘ﬁtﬁlﬂ% hﬁ?ﬁﬁ‘f 104880 2mmedansiRarzryhchinida (0426 g, b mmeRinaci d,

38, was coanieydrods benfshe (180GALY vad\hakiet at 002CHOMRh( SbRehtifas eﬁaﬂor&%d(t
J=5. 6Hz, J=8. 8Hz, 2H),

J=8. 8Hz, 2?17H& CEJd&ZPFPéUCtJN%? Rﬂfg'gé Sq)cafﬂewh(%néfggnaphyﬁ 34 (t, J 2 OHz, 1
. 6.28 OHz y 3.56
O iy, SOP9E38 H{Anaivais: ‘NRAR (Bt o10,3¢ks, 1.7 o8, ﬁ?%?a?ﬁ
J=7.6Hz, 2WHV6 (@, %8, BHz, 11&)77@4:7 62Hin, 3k p7.26 (d, J= 92Hz 2H), 6.55 (s, 1H), 6.35 (t
J=2.0Hz, 1H), 6.31 (d, J=2.0Hz, 2H), 3.58 (s, 6H), 3.03 (brs, 3H), 2.91 (brs, 3H).

N,Me

MeO. N
O Me
ONMe O

NH,

43

EXAMPLE 47
Synthesis of 3-{4-[4-(2-benzo[1,3]dioxol-5-yl-1-dimethylcarbamoyivinyl)-phenoxy]-
phenyl}-propionic acid ethyl ester (69)

[000234] A mixture of 3-{4-[4-(2-ethoxycarbonylethyl)-phenoxy]-phenyi}-2-
oxopropionic acid, 24 (1.0 g, 3.0 mmol), piperonal (0.67 g, 0.45 mmol), triethylamine
(5.12 mL) and acetic anhydride (5 mL) was heated at 80°C for 3 h. Reaction mixture
was poured in water (50 mL). Solid separated was filtered and boiled in toluene,
cooled and filtered. Crude solid was purified by silica gel chromatography to yieid 68,
0.35¢g (yieid, 25.0%).

[000235] A mixture of 4-benzo[1,3]dioxol-5-yl-3-{4-[4-(2-ethoxycarbonylethyl)-
phenoxyl-phenyl}-2-oxobut-3-enoic acid, 68, (0.08 g, 0.17 mmol), benzotriazol-1-
yloxytris-(dimethylamino)-phosphonium hexafluorophosphate (BOP, 0.09 g, 0.21
mmol), triethylamine (36 WL, 0.25 mmol), dimethylamine in THF (2M, 0.25 mL, 0.5
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0 38 OH O 63 66 2'8 JUN 2006 WD 03/048108 PCT/ US02/ 38150 EXAMPLE 30

Synt hesi s of 28 JUN 2006

3- (3, 5- di met nEQPMEHIE ) - N, N- di net hyl - 2- (4- {4-[ 3- (4- net hyl pi pTESoDSsS0

yl') - 3- oxopropyl ] - phenoxy} - phenyl ) -acryl am de (64) [000212] Fol‘l ow ng t he
gener al prmmeém B&%?Z-Qmwwaﬁ shinregffor 30 bR @t raom ¢erdperature AReabtisn meiRitr@ned

] i ine 3:(4-{4-[2-(3 b-

o o M 8 Wil o AL 2SOl haRlibl Sas il 2o Baled Biolusneni ¢ aci .
38, was mniedr&r@ﬁltenedi@rgﬁé@gzmwgsﬁuﬁﬁsﬁégy:sgidblﬁé émBHz cszglz)éphygo?;é\g de@_d,
35 o, Adalvsis: AANMR @HISO-856 742 (<, 38 B 4HL5.95 (@eapper o, s, g, 2.

. , , 1810 18 4 3 . ,
> 7o ¢or S, eBof e 0fz P 63 aplEBlz ) SRk SHE Ry, & A, 5¥6 s, 3
(a, 3H). 12, 4.06@ d=4.0Hz, 2H), 3.05 (brs, 3H), 2.85 (brs, 3H), 2.80 (t, J=6.0Hz, 2H), 2.60 .

(t, J=6.0Hz, 2H) and 1.15 (t, J=4.0Hz, 3H).

9 0
O X COOH <o X N;Me
— 0"
o
OEt

0
COOH <0
O
© (o}

o] o) R
24 68 69
EXAMPLE 48

Synthesis of 2-{4-{4-(1-dimethylcarbamoyl-2-pyridin-3-ylvinyl)-phenoxy}-benzyl}-
malonamide (71)

[000236] To a solution of 2-{4-[4-(1-dimethylcarbamoyi-2-pyridin-3-ylvinyl)-
phenoxyl-benzyl}-malonic acid dimethyl ester, 70 (0.49 g, 1.0 mmol), in DMF (5 mL),
ammonium hydroxide (28% in water, 12 mL) was added and stirred overnight at
room temperature. Reaction mixture was poured in water (30 mL) and exiracted
with chloroform (5 x 25 mL). The organic layer was dried on anhydrous magnesium
sulfate and evaporated. The crude product was purified by silica gel
chromatography to yield 71, 0.23g (yield, 24.5%).

[000237] Analysis: "HNMR (CDCl; + CD30D): 5 8.32 (m, 2H), 7.40 (m, 1H), 7.18
(overlapped d, J= 8.0 Hz, 2H), 7.20 (overlapped d, J= 8.0 Hz, 2H), 7.12 (m,1H), 6.92
(d, J=8.0Hz, 2H), 6.84 (d, J=8.0Hz, 2H), 6.60 (s, 1H), 3.22 (d, J=12.0 Hz), 3.12 (brd,
J=12.0 Hz), 2.98 (brs, 3H), 2.96 (brs, 3H).
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0 38 64 EXAMPLE 31 Synthesis of 28 f N 2006

3- (3, 5-di nmet hoxwiwBiydiss N N-di met hyl - 2-[4- (pyri di n-2-yl oxy) - ph

acryl ami de (66) [000214] A sol ution of PCT/US02/38150

3- (3, 5-di met hoxyphenyl ) - 2- (4- hydr oxyphenyl )-acrylic acid, 2, (0.6 g, 2.0

mmol ), 2-fluoropyridine (0.19 g, 2.0 nmol) in dinethyl acetamde (4.0 ni)

was heated in pres nce of potassium carbonate (0.#£8 g, 2.0 mmol) at 175C

for 2 h, apd T gueéhched with water (25 utgal i zed with dilute HC

and extract &gz hmt hyl acetate (2 x 5 )\ gaH|c | ayer was dried and
NDYy

19.9% . 67 WD 037048108 2 8

evapor at ed. de product was purifie | Mta gel chromatography to
[ 000215] A mixtu 3- 4o di met hoxyphenyl ) -

yield 65 (0.15 g, 2006 PCT/ US02/ 38150
2-[4- (pyri di n-2-yl -phenyl ]- acrylic acid, 652T%.1tom, 0.3 mol),
benzotri azol - 1-yl oxyt ri’s- C@8P¥eet hyl ami no) - phospho | uor ophosphat e
(BOP, 0.15 g, O. ;g nmml ), dinethylamne in THE (2M 0.5 > 1.0 nmol ) ,
triethylamne (0935 g, 035 nmmol) in DM (6.07r’?‘L) was stirred for 3 h at
roomtenperature. The reaction m xture was poured in water (50.0 mnl-) and

extracted with ethyl acetate (2 x 50 nL). Sol vent was evaporated under
reduced pressure and residue was purified by silica gel chromat ography to

)77, 53 (oTO0URRPL LRty SonMdl RbTsRcls medrtatons My e age e o,

1 H), 6.34 (ihyentioh.a8tescribed above and as defined in the following claims wherein:
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1 H, 6.31 (d, J=2.0Hz, 2H), 3.58(s, 6H), 3.10 (brs, 3H), 2.92 (brs, 3H).
MO O OH OH MO 2 65 0 MeO 66 0 EXAMPLE 32 Measurement of Inc&, asﬁ& Sﬁucose
Upt ake in 3T3-L1 Adi pocytes Treated Wth a Conpound of the P b 2006

i nvention [000217] The effect of treatnment with | on glucose uptake was
measur ed i nVE@ds claimid iser ent i at ed adi pocytes. The assay was conduct ed
essentially according to the nethod of Tafuri SR, Endocrinol ogy, 137,
4706- 4712 (1996). The adi pocytes were incubated with different

concentrati dns oA colmpoued haviogracstnatureof B8rmidat:s i n  Dul becco's nodifi ed
Eagl e’ s medi um (DMEM containing 10% fetal bovine serum (FBS), then washed
and incubated in glucose-free,, serunifree mediumfor 60 mnutes at 37C
Then 14C- deoxygl ucose was adde@<awne £9%ells were incubated for 30

m nutes at room tenperature. aghing, the cells were lysed (0.1 %
SDS) and the radioactivity waR,NRa Rto d@term' ne the amount of gl ucose
upt ake. d ucose uptake was cal cul ategXas® a percentage of the basal |evel

seen in cells not 68 R
X ~/7
\O\/Rq(%z
NI N2
&Y

Ro O Y

wherein the stereocenters marked with an asterisk (*) are R- or S-; the bonds
represented by a dashed line plus a solid line are independently a double bond or a
single bond; and wherein

R1, Rz, Ra, R4, Rs, Rg and Ry7 are each independently selected from the group

consisting of
H; optionally substituted C4-Cy linear or branched alkyl, chloroalkyl or
fluoroalkyl; optionally substituted C,-Cq linear or branched alkenyl; optionally
substituted Cg-Cog aryl, linear or branched alkylaryl, linear or branched
alkenylaryl; COOR where R is H, optionally substituted C4-Cy alkyl, optionally
substituted C2-Cyg alkenyl or optionally substituted Cs-C4g aryl, sodium,
potassium, calcium, magnesium, ammonium, or tromethamine; CONR'R",
where R' and R" are independently H, optionally substituted C4-Cq alkyl,
optionally substituted C,-Cyg alkeny! or optionally substituted Cs-C1g aryi;
optionally substituted C4-Cg amidoalkyl; NHz; C4-Cy alkylamino,
bis(alkylamino);_cycloalkylamino or cyclic amino; OH; optionally substituted
C1-Co9 alkoxy, optionally substituted C4-Czo alkanoyl; optionally substituted
C1-C29 acyloxy; halo; optionally substituted C4-Cyq alkylcarboxylamino; cyano;
nitro; SO,NR"R" where R™ and R" are independently H, C4-Cz alkyl or aryi;
SO;R"™ where R" is H, C4-Cy alkyl or aryl; SO3;R™ where R" is H, C4-Cyp alkyl
or aryl; and C4-Cg heterocycles selected from tetrazolyl, imidazolyl, pyrrolyl,
pyridyl andindolyl;
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WO 03/048108 28 JUN 2006 PCT/ US02/38150 treated with drug. As shown in
FIG 1, treatment with 1 resulted in a dose-dependent increasggijyndbigose
upt ake. EXAMPLE 33 Measurenent of Enhanced d ucose Uptake in 3T3- ¥

Adi pocytes Treated Wth Insulin in Conbination with a Conpound of the
Present | nvdtitandrRd @reC=akB) indeperaduntlytsglexted from twelhgroop consisting-oft i nul at ed

Sbove i Bxanp! o 5opfrRY 388 ded B ca iRE S B FRAGH pBondAePEaRE 1%
DVMSO) or test co@p@intindss 04mak)chédlalkéaylhopumallylsmmmdi(T.sGqQ%yFBS The
concent rat i one. ohSEEM HOGR wnetrlf 1P, EBturdhy, AtbeBhiteh €5 plRubyoBf: 10

m nutes at room sepgticuted Ty MenylmmpﬁdmallystbstttuteatGEB@{o anylt odiem| cl e,
treatnent with | enhanced the stinmul ati on of gl ucose upt ake r@%@ul in
in

(see Figure 2). BXARBYE SAICHEL MAARSKHM. dMmoniuy, ortuae
ob/ob M ce Treat wﬁewmharm R@ﬂmﬁmrﬂénﬂyﬂﬁ Bk@)&ﬁagtléﬁw?@hbﬂﬂué@(@ﬂ?dz%] The

gl ucose-lowering effe was neasur ed ani mal nodel

for type 2 di abefk¥, °Nﬂ°"tﬁ”l§%k’§@ﬂtegp2tﬁ2&%‘{eﬁﬂ otionally srkstitwed Cmiie  ob/ ob
m ce received dagyfodikytbor Q%f@.ﬁkéﬁyl 8# 6&@naWF§Ub‘s’hﬁ1té@C $hiyl 69 h&térobnyi:10

.
ng/ kg) by gavage for ‘seven days glucose eve?' "Were measured on day
0 (24 hours priBHzt6n- §enﬁlhyl§mm b@(ﬁlbsflamwe fqyelgelkmlaw)o orRyeli¢ amingéd at el y

prior to the fir sk ne, Akatavis ours follow ng

adm ni stration o?ﬁ tdl‘;lg %)xy, ¢ 20%?( o C%Czo acﬁ’o@“ﬂal@ é?@:zp
alkylcarboxylamlno cyano; nitro; SO,NR"R"" where R" and R"™ are
independently H, C1-Cy alkyl or aryl; SO.R" where R"™ is H, C4-Cy alky! or

aryl; SO3R"™ where R" is H, C1-Cy alkyl or aryl;and tetrazolyl;

R1o and Ry are each independently selected from the group consisting of
H; optionally substituted C4-Cyq linear or branched alkyl; optionally substituted
C2-Cy linear or branched alkenyl; optionally substituted Cs-C19 aryl or
heteroaryl; COOR where R represents a hydrogen atom or an optionally
substituted C4-Cyg alkyl, optionally substituted C,-C,o alkenyl or optionally
substituted Cg-C1g aryl, sodium, potassium, calcium, magnesium, ammonium,
or tromethamine; CONR'R", where R' and R" independently represent a
hydrogen atom, optionally substituted C1-Cz alkyl, optionally substituted Co-
C20 alkenyl or optionally substituted Cg-C1o aryl; NHz; C4-Cz alkylamino,
bis(alkylamino), cycloalkylamino or cyclic amino; OH; C4-Cy alkoxy; C1-Czo
alkanoyl; C4-Cyg acyloxy; halo; C1-Cyp alkylcarboxylamino; cyano; nitro;
SO,NR"R™ where R™ and R™ independently represent a hydrogen atom, Cs-
C20 alkyl or aryl; SO,R™ where R" represents a hydrogen atom, C4-Cyp alkyl
or aryl; SO;R" where R" represents a hydrogen atom, C4-Cy alkyl or aryl;
and tetrazolyt;

R12 is selected from the group consisting of
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Significant decreases in blood glucose |levels were recorded on day 6 (36%
decrease, p < 0.05) and day 8 (23% decrease, p < 0.05) in the d28gumn 2086 ed
versus the vehicle-treated animals (see Figure 3). 69 WD 03/048108 2 8 JUN
2006 PCT/ US02/ 38150 EXAMPLE 35 Measurenent of the Lipid-Lowering Effects
in ob/ob Mce Tr éabpﬂonﬂllyrsubstﬁmenmmzo lioéart drebrétnckhedraikyl;ropdiohaltyrs ubS R0 |

The |ipid-1oweri ffects 1. als ure fol |l ow ng
e wenk of by en ks ifedorbrars B et SR afetdet Eortomifn ¢ 54,

fj hte concegt rati omtsubaryleommwrwryaas bﬁ&mﬁt}dubstmeﬂﬂ1t®2o@ﬂdyﬂ$)pﬁ6|ﬁa3|y

eterm ne on

I cgnt decr re ed in the levels of
serumtriglyceri &égﬁkt'ﬁtg@/ enyl Qr apti Bgﬂﬁﬁ’%sﬁ’tpég c&a&!“f'&'c?%”'(‘w% | ower,
p <0.05) in thepdfa%@uutn’ @atceﬂn\mémmnﬁ hnmehiugl, er trometrhing;CBONREe, Fi gur e
4) . EXAMPLE 36 Me re the Inhjbition of LPS-induced TNF-al

ie & 'tﬁiaﬁ ar ﬁ

Production in RA eringapengenily [, Qriesany sHestitited fu-Cro Ay
| nvention [00022%btﬂr’ihﬂy%@béﬂt&ﬁéd(ﬁz-ézotéﬂ(énvmrtﬁpttlohﬁﬁédbg%% %@é@h@r

producti on was assessed nouse macrophage cell [ine

RAW cel I's were ﬁzeﬁhéﬂmét%dcwqwlﬂmdﬁepe Pzwoabwdw&rﬁasth@ne “or 10, 30
or 100 pM 1 for JhehoRMi@H, 8{€ Qlkgip argi640 containing 10% FBS. After 1
hour LPS (0.1 pg/m) was added cells were incubated an additional 6
hours. Cell supernatant was then collected, aliquoted and frozen at -70C,

and an al i qupls iHG&FnbenflPLEdba okl

O; or NR"", where R"" may be H or optionally substituted C4-C3 alkyl,
optionally substituted C,-Cag alkenyl, optionally substituted C4-Czp acyl,
optionally substituted C4-C,p acyloxy and optionally substituted C4-Czo

alkoxycarbonyl;

Yis O; and

Z is selected from the group consisting of
OR,, wherein R, is selected from the group consisting of H; optionally
substituted C4-Cyp linear or branched alkyl, chloroalkyl! or fluoroalkyl,
optionally substituted C,-Cy linear or branched alkenyl; optionally substituted
Cs-C1o aryl; optionally substituted Ce-Czo aroyl; optionally substituted C1-Cz
alkanoyl; and SO;R™ where R" is H; C¢-Cy alkyl or aryl;
NRyR¢, wherein R, and R are independently selected from the group
consisting of H; optionally substituted C4-Czq linear or branched alkyl,
chloroalkyl or fluoroalky! ; optionally substituted C»-Cyg linear or branched
alkenyl; optionally substituted Cs-C1o aryl or heteroaryl; optionally substituted
C3-C10 cycloalkyl or cycloalkenyl; COOZ, where Z, is an optionally substituted
C1-Cyo alkyl, optionally substituted C2-Czo alkenyl or optionally substituted Ce-
Cyo aryl; optionally substituted Cs-Cao aroy! or heteroaroyl; optionally
substituted C4-Cy alkanoyl; or SO,R™ where R" is H, C4-Cyp alkyl or aryl; and
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concentration of TNF-al pha by ELISA. As shown in Figure 5, treatnment with 1
significantly inhibited the LPS-induced production of TNF-al pHe8 JUNe2006
inhibitory effect approached that seen with dexanmethasone. EXAVPLE 37
Measurenent of the Inhibition of LPS-induced IL-1 Beta Production in
RAV264. 7 Cel | s Wheegir R and iR-dogashgronayibejoinet:torors arg-6 mensiiére@ fing 000222]

The ability of | bR Lo RS Loheta production was al so

exani ned i % RAV\Z%%IQ%tJegZIIOFASEZ#ﬁgeFng@ﬁT% lp\l/é)err @ﬁﬁr%i%%%{f'%m th either 1
pM dexanet hasonERgRe) w(l)jqerelrURd,::R}e and Bage ehth gfde?eﬂdémv;s%wcte\%fgbd; mleed and
RPM - 1640 cont ajp ur. a. 1.

cells were i ncuggugg:oé%s/gﬁﬁ'ﬂﬁgr%ﬁahglilyh%lf?lsét."'%eéﬁ 8%‘&'5%%85 é’ﬁﬂcma'{(gep

col | ect ed, SI [ qudnl_e@aliqyﬁor?fmmlmjdMBmQI&eéL?ﬁgtugéaﬁg%ﬁforEﬁgﬁ E&S@%ﬁ?ﬁ be'[ gzg;
at -70C, and an [0 e ati, -

ELI SA. As shown ?"r‘\é&'l’g‘%ﬂ@ﬁg@ %&éﬁﬁ%& g ?fyh9rsh_e§‘_?fpfan/d>a%tl99?llyrﬁﬂbstlmtﬁgl ]Ehteh
LPS-i nduced pr oGgChé oytladikyl br dydeiilonyTTOORRHré RS Fﬁ%gﬁor‘{éllﬂ/%%ﬁﬁﬁ%d&g e
same approxi mate _Eagﬂ}(t _udet. a% tgagsg?eten Wi th I(égxe}mat t?m{)rllle' I
Measur enent of tHECRHRIY; PRtnnally sybsttyteg)GeSuo o Byl oF optienally substitRens4.
Cells Treated VBifar, Smnvpstastiuineal Bl ftlgnkakfNbhffoii0623] The
ability of I to inhitghwajele?ﬁ%nduced | L-6 production was also neasured in

RAVR64. 7 cel |'s. H¢me + {renCao kKRR Riséalkylpminoyi ayisalkylapino or
dexanet hasone ( Rgpelic afink) OH GplibnaifBuBMitliteti ¥, -8, Mikbixy rinddionethdyM - 1640

optionally substituted C+-Czq alkanoyl; optionally substituted C4-Cop acyloxy;
optionally substituted C¢-Cy aroyl or heteroaroyl; halo; cyano; nitro; optionally
substituted C4-Cy alkylcarboxylamino; SO.NR"R™ where R" and R™ are
independently H, C4-Cy alkyl or aryl;: SO,R"™ where R" is H, C4-Cyp alkyl or
aryl; or SO3R™ where R™ is H, C4-Cy alkyl or aryl.

2. The compound of Claim 1 wherein at least one bond represented by a
dashed line plus a solid line is a double bond and is in the E or Z configuration.

3. The compound of Claim 1 wherein at least one bond represented by a

dashed line plus a solid line is a single bond wherein the resulting stereocenters
have the R- or S- configuration.

4. The compound of Claim 1 wherein at least one aromatic ring possesses

more than one adjacent substituent, and wherein the substituents are joined to
form a ring.

5. The compound of Claim 1 wherein Rg and Ry together are joined to form a
C4-Cs heterocyclic ring.

6. The compound of Claim 1 wherein R1g and R4 together are joined to form
a C4-Cg heterocyclic ring.

86



containing 10% FBS. After 1 hour LPS (0.1 pg/m) was added and cells were
incubated an additional 6 hours. Cell supematant was then col | eggegyn 2006
aliquoted and frozen at -70C, and an aliquot used to determ ne the
concentration of IL-6 by ELISA As shown in Figure 7, treatnment with 1
significantly inhibited the LPS-induced production of IL-6. The inhibitory

ef fect was eat rved w t dexanet hasone, . MPLE 39
Measur ement %f tﬁée}cﬁﬁﬁgwﬁéaegﬁﬁﬂﬂ@?rﬁ@ﬁeﬂ“ﬁ%&ﬁﬁ F8rsdomestg RIM  on i n
RAVW264. 7 Cel3-8 membéred ritig ancwBengin tinel rexfultinesterassenter hasea Ropr [§000224]
The ability cgt‘ﬁékurtﬁﬁ&bnhi bit LPS-induced production of !INOS and COX-2 was
al so neasured i 64.7 cells. The RAWcells were preincubated with
either 1 pM dexanet hasone (Dex) or 10, 30 or 100 pM 1 (Test Cpd) or other

f oyund ( Ref d or Ref d B) for 1 hour at 37C in RPM -1640
(r:gnte;iezicﬁg %(i(r)r&) I\FIB%.CS’WPPB'? of QA\?LW 1L$§°{% fIO%QVW')OU%%&iéﬂFQJIOfandI cells were
b I gt s S

i ncubated with or w thou served as contro
pg/ wel | of total 3t 8¢id M@tRyl estesct r ophor esed on 4-20% Tri s- gl yci ne SDS

Pesui ting bl ot ﬁfég’&%‘%ﬁ“ﬁVFﬁ%ﬁ%ﬁ%&‘*ﬁ%@-?&?@ﬁ@%@ﬁg@ﬂﬁghﬂf
reprobed with an@¢ény gcid.o COX-2, and" then stripped and reprobed wth
V0 031 048108 245700 J008 vblir eI St SRR e - BB ¢
LPS-i nduced ! NOSpierexykphenyl}-donylizddid methyl ésterat nent with |
2-{4-[4-(3-Benzoyloxycarbonylamino-3-oxopropyl)-phenoxy]-phenyl}-3(3,5-
dimethoxyphenyl)-acrylic acid methyl ester;
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-phenyi}-
propionic acid;
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropenyl)-phenoxy]-phenyl}-
acrylic acid;
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-phenyl}-
acrylic acid ethyl ester;
3-(3,5-Dimethoxyphenyl)-N,N dimethyl-2-{4-{4-(3-oxo-3-ureido-propyl)-
phenoxy]-phenyl}-acrylamide; and
2-(4-{4-[3-(3-Cyclohexylureido)-3-oxopropyl]-phenoxy}-phenyl)-3-(3,5-
dimethoxyphenyl)-acrylic acid.

9. A composition comprising the compound of Claim 1 and a pharmaceutically
acceptable carrier.

10.  Use of the 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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selectively inhibited production of COX-2 but not COX-1 in LPS-stinulated
cells. EXAMPLE 40 Inhibition of LPS-induced TNF-al pha Rel ease by Human
Monocytes Wth Conpounds of the Present |nvention [000225] FR8zdun 12008an
elutriated nonocytes (Advanced Biotechnol ogi es |ncorporated) were thawed
and each 1-m vi &bigyanide.with -12 m of 10% FBS conpl ete medi um (10%

heat -i nacti vat ed 4f i &éwg' I um suppl.enented with
100 U m penicil Iaisﬁé,tml%'f)mV%gﬁjg retw%@yg?qu rql@g’g cg%‘d%uﬁésﬁﬁm%oet hanol ) .
Cel | s were cent r eh@dpha-gluc@ldasepnhibitor, 10 min at room tenperature using a

Beckman GS-6 centry e 3.8 rotor, and the cell pellets were
resuspended in 2 %"Eé%ﬁc%mnglpg%g'ﬁedi um (20% heat-i nactivated FBS in RPM

1640 nmedi um supplposinted with 100 W penicillin, 100 pg/m streptonycin
and 50 pM 2-ner CARLRet hanol ) and centrifuged again at 800 rpmfor 10 mn
at roomtenperature.'Cell pellets were resuspended in 20% FBS conpl ete

medi um and t he prlblucsluyspensi ons were pool ed and passed through a 70-m cron
cell strainer tg jenoye ané aggregates or clunps. The cell suspension was
adj usted to 2.5%%9 MBYNERPY i i n 20% FBS conpl ete medium Cel | suspension

(160 pi, 4 s fHRPreparation ofdmerRAATEN irah & REMMBRL b &]Qbé\ggﬁ""’e' !

tissue-culture treated polystyrene plate and incubated at 37C for 1 - 2.5
h. Cells were pretreated with vehicle (DVMSO or test conmpound (0.3, 1.0,

3.0, 10 or 3@. NMysé bf #e%ombouna et } 37C. After
pretreatnent, |ipopol ésacchari d(ragg ?E&g)%:‘trl%‘m isgf‘?'réﬂrégﬁét typhi murium in 20%

FBS conpl et &eleatgd raHBeansigfingaf. cell's. The final concentrations were
“houbated for 20° hodsEtodrankinnimaBly oty USAl, ZeSobiibenasdadaifitan " ©
aliquots of the?soijticestataithosothenimmurasupp@Ssive agent)a elisease-nagutfylngi s. Cel | s
on the plates  aptirheumatic drug (DMARD), a TNF-alpha inhibitor, other cytokine inhibitor,
other immune modulating agent, and a narcotic agent
in the preparation of a medicament for the treatment of inflammatory or

immunological disease.

12 Use of the compound according to Claim 1 in the preparation of a
medicament for the treatment of inflammatory or immunological disease.

13.  The use according to Claim 12 wherein the compound is administered in
combination with an agent selected from the group consisting of NSAID,
cyclooxygenase-2 inhibitor, immunosuppressive agent, DMARD, TNF-alpha
inhibitor, cytokine inhibitor, immune modulating agent and a narcotic agent.

14.  The use according to Claim 13 wherein the agent is corticosteroid or
methotrexate.

15.  Use of the compound according to Claim 1 in the preparation of a

medicament for the treatment of diabetes, hyperglycemia, hyperlipidemia, obesity
and related disorders.
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were assayed for cell viability using the MIS/ PVM5 assay (Cory AH et at.,
Cancer Commun 3:207-212, 1991). The concentration of TNF-al phg i | iy t cel |
supernatants was determ ned usi ng quantitative sandwi ch enzyne I nmunoassay
for human TNF- al pha (R&D Systens). The nean percent inhibition of

TNF- al pha rel ease relative to vehicle was cal cul ated for each

concentrati of f Lol /,048 JUN 2006
pCT) USo21 38180 darerse ceraraiBto Clam B hbRiting ooty BURRISHRL TS ¢ ne

i nvention cmgwatlgng\nﬁhfartmntsanecteudtfranmthergrb%conrsist beT}\IF al gha rB E:Eegse
by human nonocyt 43108 P S02/ 38150 TA|

Test Per cent Inh| Hl%ﬁn%lf M@%@ﬁ@%%ﬁ% gfﬁ%%tf? PAMVARISNHB. 0 MLO
MBO M 49- - 14%17%?%!%%30 %mm-dbmr&wﬁ&w!ﬁyméraaé%iWcmW8W8%

0 0 0
51--25%7% 561% o taded |§1|21|7b|/?or3a{% 2 /c]ucosmase inhibitor, bile acid-binding resin,

apoAl, niacin, probucol and nicotinic acid.

17.  The use according to Claim 16 wherein the agent is selected from the
group consisting of sulfonylurea, thiazolidinedione, fibrate, and statin.

18.  The use according to Claim 16, wherein the agent is sulfonylurea.

19.  Use of the 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.

20.  Use of the compound according to Claim 1 in the preparation of a
medicament for inhibiting the undesired action of cytokine, phosphodiesterase, MAP
kinase or cyclooxygenase.

21.  Use of the compound according to Claim 1 in the preparation of a
medicament for the treatment of coronary heart disease.

22.  Use of the compound according to Claim 1 in the preparation of a
medicament for the treatment of cancer or proliferative disease.

23.  The use according to Claim 12 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.

24. A compound of the formula
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6740% 62% 89% 4432% 67% 91% 7120% 47% 65% 691% 22% 50% 586% 13% 53%
5927% 69% 80% * Cell viability < 70% EXAMPLE 41 Stinul ation of, 3 ucose
Upt ake in 3T3-L1 Adi pocytes Wth Conpounds of the Present Ing@ns’w)r?ﬂﬂﬁ

[ 000226] Differentiation of nmouse 3T3-L1 adi pocytes was carried out using
the nethod. of Greenberg AS, et at., B Biol Chem 276: 45456-61, 2001.
Briefly, 3T3-L1 fibroblasts werBigifis
i ncubation in DMEM cont ai ni ng 1B% BS, (72 pg/m porcine insulin, 0.5 nM
3-i sobut yl net hyi xant hi ne (1 BMX) 4007 ™g/ M dexanet hasone for 2 x 48 h
at 37C. Differentiated cells were naMn 4 i n() nedi a contai ning 10% FBS
w t hout insulin, |IBMX or dexamnethasone til they were used for
experinments. The effect of treatnent w

ﬁpounds of the invention on

gl ucose uptake by differentiated adi pocyt ¢s &xsed essential | y
according to the method of Tafuri SR En } :4706- 12, 1996.

Adi pocytes were incubated with vehicle (Bs1 % r test conpound (0.1,
1.0 or 10 NM for 48 h in DVEM containing 10% EBS, then washed and

i Ecubat eg ij wherejm the Qﬂmtl;s(wndsieBt(ﬁh5-ID'mwh?vfwbhatmyl);-24{4-$4-t“8-@)‘(0-3f-7i§eid§9ﬂog§l)-""er e
t hen washe ,%W O..m n . i.n ucose-free, serumfree nmedi um
cont ai ni ng fgg n _Pb]%ﬂil}f%é,rylfqn%ﬁa Er]fﬁ lg%ﬁﬁt ed with 2.5 NG /nl

14C- deoxygl ucose in 0.1 nM col d deoxygl ucose and further incubated for 74
25. A compound of the formula

Ry

X S
\(’\ Rit Ry
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// - N Z
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® Ry O Y

wherein the compound is 3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-{4-[4-(3-oxo-3-
ureidopropyl)-phenoxyl-phenyl}-acrylamide.

26.  An anti-inflammatory composition comprising a therapeutically effective

amount of a compound selected from the group consisting of:
3-(3,5-Dimethoxyphenyl)—N,N-dimethyl-2-{4-[4-(3-oxo-3-ureidopropyl)-
phenoxy]-phenyl}-acrylamide (13);
[3-(4-{4-[2-(3, 5-Dimethoxyphenyl)-1 -(piperidine-1-carbonyl)-vinyl]-phenoxy}-
phenyl)-propionyl]-urea (51); and
2-{4-[4-(3-Acetylamino-3-oxopropyl)—phenoxy]-phenyl}-3-(4-ﬂuorophenyl)—N,N-
dimethylacrylamide (56).

27.  An antidiabetic composition comprising an pharmaceutically effective amount
of a compound selected from the group consisting of:

3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-ethoxycarbonylamino-3-oxo—propyl)-
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2 8 JUN 2006 WO 03/048108 PCT/US02/38150 10 min at room tenperature. Afterd
washing, cells were lysed with 0.5% SDS and the radioactivi tygya asure
in a scintillation counter to deternine the amount of glucose up‘jlgf(ngwﬁThe
nmean percent stinulation of glucose uptake relative to vehicle (set at
1009 was cal cul #heaoxylrheadhacyticacid methyestef (8)est conpound from

i pli ' i ' | e. t,he conpoun of the

! hvent ?ﬁhecaﬂiéﬁW&‘F-S‘%P?%R?ﬁz@P?amﬁgb?'zfﬁﬁweaﬁ"nsaggarﬁmﬁkwngﬁgemxy}-

differenti ated aghpoy)propionyhBiea G1Jest Percent Stinulation o ucose

Upt ake ConpoundO oM. 311079%419%161%.8115%132%1.71% 6093%120%229%

6?930/(1200/&”29% 51 %&ﬁ%‘%f?&%&%@a&a@m@ %’E@?éﬂd&‘fﬁ%@d%fwimﬂmm%

64108%4.13%4.27% SOBdethylactRevidEg8)PLE 42 | nhi bi ti on[ggogg%df aogd PDES) 13 vas

Activity Wth a n f the Pr nt lnvention npoun

exani ne)cgl f or itsggwwgptﬁ@%p ﬁﬁ‘)ﬂ]'?‘?ﬁ%(3ae>fq-§1qr§/d@ﬁ>rowjt—nhenoxy]—phenyl}-N-
pyridin-4-ylacrylamide (60): and
N-(4-Chlorophenyl)-3-(3,5-dimethoxyphenyI)-2-{4-[4-(3-oxo-3-ureidopropyl)—
phenoxy]-phenyl}-acrylamide (61).

28. 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.

29. The composition of Claim 28 wherein the compound is selected from the group

consisting of:
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-phenyl}-
acrylic acid methyl ester (1);
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-ethoxycarbonylamino—3-oxo-propyl)-
phenoxy]-phenyl}-acrylic acid methyl ester (8);
3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-{4-[4-(3-oxo-3-ureidopropyl)-
phenoxy]-phenyl}-acrylamide (13);
[3-(4-{4—[2-(3,5-Dimethoxyphenyl)-1-(piperidine-1-carbonyl)-vinyl]-phenoxy}-
phenyl)-propionyl]-urea (51);
3-(3,5-Dimethoxyphenyl)-N,N-diethyl-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-
phenyl}-acrylamide (53);
2-{4-[4-(3-Acetylamino-3-oxopropyl)-phenoxy]-phenyl}-3-(4-fluorophenyl)-N,N-
dimethylacrylamide (56);
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)—phenoxy]—phenyl}-N-
pyridin-4-ylacrylamide (60); and
N-(4-Ch|orophenyl)-3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-
phenoxyl-phenyl}-acrylamide (61).
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and PDE3 enzynes. PDE4 partially purified from human U 937 pronzgoc%le
cells and PDE3 partially purified fromhuman pl atel ets were us <006
conmpound (1, 10 or 30 pM or vehicle (0.1 % DVSO) was incubated with 0.2
pg PDE4 enzyme or 1 pg PDE3 enzynme and 1 pM cAMP containing 0.01 pg
[ 3H cAMVP i n 3i s Apitermaceiical Borhpositictfonthe tegatr®@nt of Thkammatory on was

adenosi ne. by Ml UREace Bopiife bieBpBRNY pe fituin e ARG 8RSt urt ner
i ncubat i on gihaBbacdulicallyacteptabldntarden! yzed cAMP was bound to Ad - X2 resin,

and remai ni ng [ 3H adenosi ne in the aqueous phase was quantitated by
scintillation counting. The nean percent inhibition of PDE4 or PDE3

activity was3ical Jueabarpobitiomofl CHimGD wheteinathecombbamsis(sERttad fiom thempound
13 exhibited S|gn|f|cantf i nhibition of both PDE4 (1C50 < 1 pM and PDE3
(1050 = 13. OBYR COIPAO activities. 75 7 8 JUN 2006 WO 03/ 048108

PCT/ US02/ 38150 TARBE- Bnlc_étﬁd RengIRDi 4. 4(d-bid-BAeid say1l
pMLO pM30 pM PDE485K<98|°/ 02% DESgg(Vg ‘[ EGA) EXAI\/PeLIEB%rgB?W%HbItI%ﬁhéWﬁS

LPS-i nduced PhosBRING PSIFinesthyre 47)42 MAP Ki nase Wth a Conpound of the
Present Inventiogy h@@%@ho@ﬁﬁ@@ﬁﬂ-{lﬁ Y@éth%%?dé‘rtﬁtﬁgll n‘?i’wo-':s't ?xoaﬁﬂ gw 44 / 45

I nhi bit LPS-induced and anma 1 nduced phoryla
MAP ki nase. RAW phanoxyl-phenyl}- acryllc acid methy! ester (8

3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-{4-[4-(3-oxo-3-ureidopropyl)-
phenoxy]-phenyl}-acrylamide (13);
[3-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-(piperidine-1-carbonyl)-vinyl]-phenoxy}-
phenyl)-propionyl]-urea (51);
3-(3,5-Dimethoxyphenyl)-N,N-diethyl-2-{4-[4-(3-ox0-3-ureidopropyl)-phenoxy]-
phenyl}-acrylamide (53);
2-{4-[4-(3-Acetylamino-3-oxopropyl)-phenoxy]-phenyl}-3-(4-fluorophenyl)-N,N-
dimethylacrylamide (56);
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-phenyl}-N-
pyridin-4-ylacrylamide (60);and
N-(4-Chlorophenyl)-3-(3,5-dimethoxyphenyl)-2-{4-[4-(3-ox0-3-ureidopropyl)-
phenoxy]-phenyl}-acrylamide (61).

32. A pharmaceutical composition for the inhibition of TNF-alpha, IL-1, IL-6,
PDE4, PDE3, p44/42 MAP kinase, iINOS or COX-2 comprising a compound
according to Claim 1 and a pharmaceutically acceptable carrier.

33. The composition of Claim 32 wherein the compound is selected from the

group consisting of;
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-ox0-3-ureidopropyl)-phenoxy]-phenyl}-
acrylic acid methyl ester (1);
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-ethoxycarbonylamino-3-oxo-propyl)-
phenoxy]-phenyl}-acrylic acid methyl ester (8);
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gamma NO(-) cells were seeded at 1 x 106/well (2 nl per well) in 6-well
tissue culture plates one day prior to the experiment. To staRl yimg 2006
experinment, cells were washed 2X with RPM 1640 nedium 0.5% FBS, 100 U ni
penicillin, 100 pg/m streptonycin, 1 mM sodium pyruvate, and then

pretreated wth i Pimethoxyphienisty) N-cimetisyi2-{4: i tSeanud3-(tdideprop@)-NM) at 37C

for 1 h. After pg . ; Incubated in RPM 1640 medium 10%
FBS, 100 U m per?ﬁ%??ﬁ?-ﬁﬁgngsggiﬁm'a\%{@ ‘pt omycin, 1mM sodi um pyruvate,

cont ai ni ng 10 ng/[3r(4-{_4°§-@r.5-DP$et(1m@ygh?ﬂm-)1f(giﬁggga?nﬂcd{ﬁ%wémyq-ggéénﬁﬁ: f%
o Ps% | ?pﬁ%%&ﬁ'@%%&@% ™™ Na2EDTA, 1 mM EGTA. 1 % Tri ton,
2.5 nM sodi um pyBc@lﬁe@'mmh@;yphenW}-Ng—:N-diegtWQQﬂqM%ﬂb@-&eidbpfﬂﬂyb%gﬁ&ﬂ_l
pg/ M | eupeptin I][w E oy ' for 10 mn. Lysed cells weré collected
and centrifugeézlpa(ta -2%@35‘ S {j"%%or 10 mn at 4C. Supernatants (lysates)
wer e col | ect ed, 2d441‘[4ﬁ(|3}t°sdtylwnnido-$t®fopcbp‘yr)mno@t]-phgﬂﬁz-gqalfiuomenyl?(_w_es
(29 pg of total i er. | e) were subjected to SDS-pol yacrylam de
(4-20% gel el ec?ﬁ%ﬁHS@@Q'd%Whe separated proteins were transferred
1K, 10 MM TrT s hey (P op o P e TR Ro-3 ST Doy Bfer By ¥
ri s-HC. .0), , 0. -

'Enerrp’erature for RY" 'ré'%g/lqc’r'ﬂé'ﬁ;’\l@r@oﬁlaﬁf’t ed with mAb agai nst phospho- p44/ 42
iere t hon vashec and | acaneru (P B bAERAIRID 243t G eka Lo

were then washed and incubate _ rsera _
anti - mouse secondlfNPxX¥Rhasyihacalamisiertflenper ature for 1 h. The signals were

detected using ECL Western blotting detection reagents. The results showed

that 76 . "
34. A pharmaceutical composition for the treatment of coronary heart disease

comprising a compound according to Claim 1 and a pharmaceutically acceptable
carrier.

35.  The composition of Claim 34 wherein the compound is selected from the

group consisting of:
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-phenyl}-
acrylic acid methyl ester (1);
3-(3,5-Dimethoxyphenyl)-2-{4—[4-(3-ethoxycarbonylamino-3—oxo-propyl)-
phenoxyl-phenyl}-acrylic acid methyl ester (8);
3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-{4-[4-(3-oxo-3-ureidopropyl)-
phenoxy]-phenyl}-acrylamide (13);
[3-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-(piperidine-1-carbonyl)-vinyl]-phenoxy}-
phenyl)-propionyl]-urea (51);
3-(3,5-Dimethoxyphenyl)-N,N-diethyI-2-{4-[4-(3-oxo-3-ureidopropyl)-phenoxy]-
phenyi}-acrylamide (53);
2-{4-[4-(3-Acetylamino-3-oxopropyl)-phenoxy]-phenyl}-3-(4-ﬂuorophenyl)-N,N-
dimethylacrylamide (56);
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-oxo-3-ureidopropyl)—phenoxy]-phenyl}-N-
pyridin-4-ylacrylamide (60); and
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N-(4-Chlorophenyl)-3-(3,5-dimethoxyphenyl)-2—{4-[4-(3-oxo-3-ureidopropyl)-
phenoxy]-phenyl}-acrylamide (61).

36. A pharmaceutical composition for the treatment of cancer or proliferative
disease comprising a compound according to Claim 1 and a pharmaceutically
acceptable carrier.

37.  The composition of Claim 36 wherein the compound is selected from the

group consisting of:
3-(3,5-Dimethoxyphenyl)-2—{4-[4-(3-oxo-3—ureidopropyl)-phenoxy]-phenyl}-
acrylic acid methyl ester (1);
3-(3,5-Dimethoxyphenyl)-2-{4-[4-(3-ethoxycarbonylamino-3—oxo-propyl)-
phenoxyl-phenyl}-acrylic acid methyl ester (8);
3-(3,5-Dimethoxyphenyl)-N,N-dimethyl-2-{4-[4-(3-oxo-3-ureidopropyl)-
phenoxy]-phenyl}-acrylamide (13);
[3-(4-{4-[2-(3,5-Dimethoxyphenyl)-1-(piperidine-1-carbonyl)-vinyl]-phenoxy}-
phenyl)-propionyl]-urea (51);
3-(3,5-Dimethoxyphenyl)-N,N-diethyl-2-{4—[4-(3-oxo-3-ureidopropyl)-phenoxy]—
phenyl}-acrylamide (53);
2-{4-[4-(3-Acety|amino-3-oxopropyl)-phenoxy]-phenyl}-3-(4-fluorophenyl)-N,N-
dimethylacrylamide (56);
3-(3,5-Dimethoxyphenyl)—2-{4—[4-(3-oxo-3-ureidopropyl)-phenoxy]-phenyl}-N-
pyridin-4-ylacrylamide (60); and
N-(4~Chlorophenyl)-3-(3,5-dimethoxyphenyI)-2-{4-[4-(3-oxo-3-ureidopropyl)-
phenoxyl-phenyl}-acrylamide (61).
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