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*167167* PCI/ US01/ 19720 1, 3-BI S-(SUB L) - 2- PROPEN- 1- ONES AND
THEI R USE TO TREAT VCAM+1 WVEDI ATED DI resent i nvenditober2oolfudes

novel heteroaryl or heterocyclic 1,3-bis-(substituted-

phenyl ) - 2- pV88EM2PL ones as wel | as met hods ' 83Hd conposi ti oFfS/¥YVITRE
treatnent of disorders 5 nediated by VCAM1 or MCP-1 and for the treatnent
of inflammatory disorders generally that include the admnistration of a

1, 3- bi s- (subst i t uk ScBISHSRBSIIEUR NYE)2-RRAPENLONES ANDy  one phenyl
substituent that THEIRUSETO FREAIYREAM-d MERIAFERISORDERSt y. Thi s
application clains priority to U S.S.N. 60/212,769 filed on June 20, 2000,
and U. S.S. N 60/255,934 filed on Decenber 15, 2000. 10 BACKGROUND OF THE
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recruitnment to endotheliumis nediated in e ind C|ble ressi on
of _adfies mosilsoedi5 oar MRE- L Ao e et PR EL PR Brneraly S

with 15 kGhd SRRRLSRAFonO8E 'amﬁ-(g@shﬁted%ﬁ&gﬂjmbf@bn@%h Fhal @b aien® Whi ch

types of |eukocytes are recruited by sel ectively expressing specific
adhesi on onepheoyil sehstmzmtﬂhatas any gy bpteroary bon heteaneuelicoRoiclyo| ecul e- 1 (VCAM 1),
intercel lul ar adhesion nolecule-1 (ICAM 1), and E-selectin. VCAM1 binds
to the integr This \thflicAtiex plainsspribriy td Wﬁa&bb;ﬁﬂ/@ﬂ 76 idrsly ore dunerdf 2P agd s,

eosi nophi S%gaﬁ?fﬁ‘ﬂg‘ﬁél legéJet b%{ if:’ D& rophils. This interaction

facilitate éSe 20 | eukocytes to the endot helium
VCAM 1 is an inducible gene that I's not expressed, or expressed at very
low I evels, in normal tissues. VCAM1 is upregulated in a nunber of

I nfl ammat ory di seases, including arthritis, asthma, dermatitis, psoriasis,

cystil® fibrosis, post trBASHGRONNLQFTHENYENIAON ¢ solid or gan

rejection, multiple sclerosis, systemc |upus erythematosis, inflamrmatory

bovel  di seaseg Qs THIBEyteN t%bfﬁé exdottdlidB §birbschRtd MR@AhNYal, early event in a
wide variety of inflammatory conditions, autoimmune disorders and bacterial and viral
infections. Leukocyte recruitment to endothelium is mediated in part by the  inducible
expression of adhesion molecules on the surface of endothelial cells that interact with

15  counterreceptors on immune cells. Endothelial cells determine which types of leukocytes are
recruited by selectively expressing specific adhesion molecules, such as vascular cell adhesion
molecule-1 (VCAM-1), interceliular adhesion molecule-1 ICAM-1), and E-selectin. VCAM-1
binds to the integrin VL.A-4 expressed on lymphocytes, monocytes, macrophages, eosinophils,
and basophils but not neutrophils. This interaction facilitates the firm adhesion of these

20 leﬁkocytes to the endothelium. VCAM-1 is an inducible gene that is not expressed, or
expressed at very low levels, in normal tissues. VCAM-1 is upregulated in a number of
inflammatory diseases, including arthritis, asthma, dermatitis, psoriasis, cystic fibrosis, post
transplantation late and chronic solid organ rejection, multiple sclerosis, systemic lupus
erythematosis, inflammatory bowel diseases, autoimmune diabetes, diabetic retinopathy,

25  rhinitis, ischemia-reperfusion injury, post-angioplasty restenosis, chronic obstructive
pulmonary disease (COPD), glomerulonephritis, Graves disease, gastrointestinal allergies,

conjunctivitis, atherosclerosis, coronary artery disease, angina and small artery disease.
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25 rhinitis, ischem a-reperfusion injury, post-angioplasty restenosis,
chronic obstructive pulnonary di sease (COPD), gl onerul onephritis, G aves
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coronary artery disease, angina and small artery disease. 1 11111111 1111
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PCT/ US01/ 19720 Coronary heart disease (CHID), primarily as a result of
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| eukocCyt gfierthfddroX RicCR8al lififir) 16 @6 ArfbriaD bitfotelih RAtOfesults\in/thé  inductidil ben, et
al., J.. din. Invest., 92: 945-951, 1993). Subsequent conversion of 10

| eukocyt ¥EAM:-fapd rypruimenbefiTaerosusleas lgukecyites thal exprgssith@iegrip coupterreqePtQrar i et y
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propagate formation’of the mature atheronatous plaque by further inducing
endof el leakocatss ity foamynmadrentiesesyresulis de the syrtatis of awadh varals ef mflagpatory

prolifer g&b@ges, %&ﬁf?&c{o@sc &hd thahodilcahit @ﬁgﬁ%ﬂo{?&aﬁp AnARRALQHE Ghture

i nhi biti expression has been 0 I nhibit atherosclerosis
i n sever atheramiatve$ plagubdiysfutiber (iSlusihgl dndahelial activ@iang lenkedybatectip@entdgmootlngo) . A

neoi nt i ms Ao PHERRra T b AR SBpullRE PRARE Al Bl or o
et al., MOAMiIo&pkssion Has betn shvac to Bihibit ath20scldrdd®-id A8esral2@inil madelhna,
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been shown to inhibit neointimal formation in a mouse model of arterial wall injury (Oguchi,
S., et al., Arterioscler. Thromb. Vasc. Biol., 20: 1729-1736, 2000).

Asthma, which is increasing in prevalence and morbidity world-wide, is a chronic
inflammatory disease characterized by lung eosinophilia and bronchial hyperreactivity. The

20 interaction between VCAM-1 on lung endothelial cells and VLA-4, which is the integrin
counterreceptor expressed on eosinophils, is thought to be important for selective eosinophil
recruitment. Eosinophils have been considered an important effector cell in the pathogenesis of
asthma and other allergic diseases. Activated eosinophils release proteins such as major basic
protein (MBP) that have been demonstrated to induce bronchial hyperreactivity, one of the

25  defining criteria of asthma (Bousquot, et al., N. Engl. J. Med., 323: 1033-1039, 1990). It has
been demonstrated that VCAM-1 is markedly upregulated on human bronchial vascular
endothelium of subjects with asthma who have air flow limitation, when compared with
subjects without asthma (Pilewski, et al., Am. J. Respir. Cell Mol. Biol, 12, 1-3,1995;
Ohkawara, Y., et al., Am. J. Respir. Cell Mol. Biol., 12, 4-12, 1995; .Gosset, P, et al, Int. Arch.

30 Allergy Immunol. 106: 69-77, 1995; Hacken, N. H,, et al., Clin. Exp. Allergy, 28 (12): 1518-
1525, 1998). An elevation in serum soluble VCAM-1 levels has also been demonstrated in
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I nfl ammat ory di sease characterized by |ung eosinophilia and bronchi al
hyperreactivity. The 20 interaction between VCAM1 on |ung endotheli al
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m ce had § si nophi l.s _and,, VCAM.1 expbression .t.han w hce:
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eosi nophi Alfe?gen provocation in patients with seasonal allergic rhinitis but not in normal subjects

(Braunstahl, G. J., et al., J. Allergy Clin. Immunol., 107: 469-476, 2001).

Rheumatoid arthritis (RA) is a clinical syndrome of unknown cause characterized by

20  symmetric, polyarticular inflammation of synovial-lined joints. The role of adhesion molecules

| in the pathogenesis of theumatoid arthritis (RA) has also been well documented, and VCAM-1

expression on synovial fibroblasts is a clinical hallmark of RA (Li, P., et al., J. Immunol. 164:

5990-7, 2000). VLA-4/VCAM-1 interactions may be the predominant mechanism for

recruitment of leukocytes to the synovium (Dinther-Janssen, et al., J. Immunol. 147: 4207-

25 4210, 1991; Issekeutz and Issekeutz, Clin. Immunol. Immunopathol. 61:436-447, 1991,

‘Morales-Ducret et al., J. Immunol. 149:1424-1431, 1992; Postigo et al., J. Clin. Invest.
89:1445-1452, 1992; Matsuyama, T., et al, Hum. Cell, 9: 187-192,1996). In support of this, :

increased VCAM-1 expression has been found in RA synovial tissue compared with

osteoarthritis and control tissue (Wilkinson et al., Lab. Invest. 69:82-88, 1993; Furuzawa-

30 Carballeda, J., et al., Scand. J. Immunol. 50: 215-222; 1999). Soluble VCAM-1 is higher in RA

patients than in control subjects (Kolopp-Sarda, M. N., et al.,, Clin. Exp. Rheumatol. 19: 165-
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(Wang, S., et al., J Immunol., 166:2741-2749, 2001). There are several
exanpl es where blocking the integrin receptors for VCAM1 have had
positive effects on animl nodels of asthna (Rabb et al., Amodtobﬁas)pﬂr
Care Med. 149: 1186-1191, 1994; Abraham W et al., Am J Res a
Care Med. 1%BOV888l 703. 1997) further demonstrating the |?ﬁ%’?§°§ﬁ9€é° of 15
VCAM 1/ VLA-4 interactions in allergic inflamuation. Eosinophils are aI SO
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of rheumatoid arthritis (RA)_has_al so.been well docunented, and VCAM 1
expr essi oﬁli‘aﬁﬂays@‘ﬁw|°81Pm’f“|‘tBF‘b%ﬁé’§$h§g‘fn§S‘% clinical hallmrk of RA (Li, P.,
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nonautonmm%/ne strains and its expression increased with disease severity (McHale, J. F., et al,,

J. Immunol. 163: 3993-4000, 1999). VCAM-1 expression on mesangial cells in vitro can be
étimulated by IL-1, TNF-a, and INFy exposure as well as by anti-endothelial cell IgG fraction
and anti-DNA autoantibodies from SLE patients (Wuthrich, Kidney Int. 42: 903-914, 1992;
20  Papa, N. D, et al,, Lupus, 8: 423-429, 1999; Lai, K. N,, et al., Clin Immunol Immunopathol,
81: 229-238, 1996). Furthermore, soluble VCAM-1 is higher in SLE patients than in normal
subjects (Mrowka, C., et al., Clin. Nephrol. 43: 288-296, 1995; Baraczka, K., et al., Acta.
Neurol. Scand. 99: 95-99, 1999; Kaplanski, G., et al., Arthritis Rheumol. 43: 55-64, 2000;
Tkeda, Y., Lupus, 7: 347-354, 1998) and correlates with disease activity (Scudla, V., Vnitr. Lek.,
25  43:307-311, 1997).

Increased VCAM-1 expression has also been demonstrated in solid organ transplant
rejection. Acute transplant rejection occurs when the transplant recipient recognizes the grafted
organ as “non-self “and mounts an immune response characterized by massive infiltration of
immune cells, edema, and hemorrage that result in the death of the transplanted organ. Acute

30 rejection occurs in a matter of hours or days and has been correlated with increased levels of



contribute to its pathogenesis by inducing mgration and recruitment of T
cells. VCAM1 expressed on fibroblast-like synoviocytes has al so been

i nplicated in enhanced survival of 5 activated synovial fl ui @ @®tctedr 2607
(Marinova, Mutafcheia, L., Arthritis Rheum 43: 638-644, 2000 t hat may
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nonaut oi nmune strains and its expression increased with disease severity
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Multiple sclerosis is a common demyelinating disorder of the central nervous system,

causing patches of sclerosis (plaques) in the brain and spinal cord. It occurs in young adults
20  and has protean clinical manifestations. It is well documented that VCAM-1 is expressed on
brain microvascular endothelial cells in active lesions of multiple sclerosis (Lee S. I., et al., J.
Neuroimmunol., 98: 77-88, 1998). Experimental therapy of éxperimental autoimmune
encephalomyelitis, which is an animal model for multiple sclerosis, using antibodies against
several adhesion molecules, including VCAM-1, clearly shows that adhesion molecules are
25 critical for the pathogenesis of the disease (Benveniste et al., J. Neuroimmunol. 98:77-88,
1999). A time and dose dependent expression of VCAM-1 and release of soluble VCAM-1
were detected in cultures of human cerebral endothelial cells induced by TNFa, but not in
peripheral blood mononuclear cells (Kallmann et al., Brain, 123:687-697, 2000). Clinical data
also show that adhesion molecules in blood and cerebrospinal fluid are up-regulated throughout
30 the clinical spectrum of multiple sclerosis (Baraczka, K., et al., Acta. Neurol. Scand. 99: 95-99,
1999; Reickmann, P., et al., Mult. Scler., 4: 178-182, 1998; Frigerio, S., et al., J
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I mmune cells, edema, and henorrage that result in the death of the

transpl anted organ. Acute 30 rejection occurs in a matter of hours or days
and has been correlated with increased | evels of 4 9 Cctobef Qagher 204y
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ct
mul tiple vasqulopgthies S(l‘f_}éés §1ab3t1c reé:gxo% y diabetic nephropathy. it is beﬁeve t at
adhesion of leukocytes to the peripheral vasculature plays a central role in the vasculopathies

often associated with diabetes.

Crobn’s disease, also known as regional enteritis, is a subacute chronic inflammatory

20  condition of unknown cause, involving the internal ileum and less frequently other parts of the
gastrointestinal tract. It is characterized by patchy deep ulcers that may cause fistulas, and
narrowing and thickening of the bowel by fibrosis and lymphocytic infiltration. Ulcerative
colitis is a chronic disease of unknown cause characterized by ulceration of the colon and
rectum, with rectal bleeding, mucosal crypt abscesses, inflammatory pseudopolyps, abdominal

25  pain, and diarthea. It has been reported that serum VCAM-1 reflects the grade of intestinal
inflammation in patients with Crohn’s disease or ulcerative colitis (Jones, et al., Gut, 36: 724-

30, 1995; Goggins et al., Gastroenterology, 108: A825, 1995; Goeke and Manns,
Gastroenterology, 106: A689, 1994; Goeke et al., J. Gasterokenterol. 32:480-486, 1997; Loftus

et al., Gastroenterology, 108: A684, 1995; Tahami et al., Gastroenterology, 118: A344, 2000).



Neur oi mmunol ., 98: 77-88, 1998). Experinental therapy of experinental

aut oi mmuune encephal onyelitis, which is an aninmal nodel for nmultiple
sclerosis, using antibodi es agai nst several adhesi on nol ecul93¢tobar00d@i ng
VCAM 1, clearly shows that adhesion nolecules are 25 critical for the

pat hogene5|‘§°c9f’9§2ﬂ’e di sease (Benveniste et al., J. NeuroitaR¥8M19788: 77- 88,
1999). A tinme and dose dependent expression of VCAM 1 and rel ease of

sol ubl e \Giibbdics 0V @ANERT Bavedden shoemltd amelorate erparmrentdly-gidlua¢d eolitie irhmideal
cells indyced b F pheral bl ood nononucl ear cells

(Kal | rranggﬁang’lx Z‘%’Z’I"ﬁ %&?‘%‘8%&9@%&2000) Clinical data also show that
adhesi on nnlecules i.n bl ood and. cer i.na) fluid are u ul at ed

t hr oughout 30PEREsiE|is Aichugpicsswd ‘gﬂa'aﬁ%w‘? byerythempigus §°paJ("B°a BURES K., et

al ., Actg, uh'%?k&htmo@%@'i\gp r@gsm,%ﬁhﬁ%f 1mﬂ1%§e%ell§aﬁh@&fd8ﬂ1@hal RetivaBén @lickoldfe! t .
Scler., 4: 178-182 ri gierl 0 QOct ober 2007 WO
01/ 98391 BETrUIbL Imersh Derpeatoloi Rn s 1884, lé’?l) é@@@l 1&9@85“1 efbipeeriatiy skine

noti on that e trh I a n I I uch as
Voane 1 ks SghfEARb Sl Bl Bhs SREWS ULARE doaa ABDARIAN G, SB9BUCH B

Neur ol . BJyetuits, B5%kt aRODOvest. [Dqtyetoé§0iimmlr10§slﬁ?9§) apdnlm#mf direulatings¥EAM
whi ch carb t hat d and protein
S enhance%ﬁgé{ %‘%j’gnn%igeéa# &ﬁi@p{? at e tlﬁd{ l?eﬁgl?lgésﬁg ?eve 9sbwof adh25| on

and 31 ma, LB rion 22 i v aPPERaSUAVEN, o30S R lpomitg O

Di abetes sRer3,208ké Medfdrd, &ﬁ'fal ” as4#ell db4Be BorrebPifding WO9580415uUsdiindry Univeatiyol ut e

or relative defici ency ‘of ulin.,and is ,.characterjzed by chronic, ,
hyper gl ydadiFate thgt 9@8‘%‘&?9“? F%P"“ésnagyllpé‘é ggﬁ er %%3&"%@9%8 )10 and
cone. El ayadiege frhportahiedobtpOn e T SkiaR R} ﬁsmhe@mw&hgg» prx‘é@gglisbﬂg]gmg?dabgg?es

detected in pati'ents with diabetes and in exper| ment al

i n ani maltke epossian ob VCAM-1, beigohinfacatilap adhegion mplecpissl (IGAYFD) ey Eselectimy 4

Di abet ol qg'hﬁmazlf’ Qortlé‘%ﬂﬁ)othelﬁp Zells "ﬁfotugﬁta rﬁéchamsﬂf/ﬂﬁ%@s dot mddifARFBy cyk&fhes or
Al berti ni bet ol ogi a, 39: 0, 1996; \Wagner et al.
15 other noncytokme s1gnals is is a fundamental d1scovery of an important and previously

unknown biological pathway in VCAM-1 mediated immune responses. As non-limiting
examples, linoleic acid, linolenic acid, arachidonic acid, linoleyl hydroperoxide (13-HPODE)
and arachidonic hydroperoxide (15-HPETE) induce cell-surface gene expression of VCAM-1
but not ICAM-1 or E-selectin. Saturated fatty acids (such as stearic acid) and monounsaturated
20 fatty acids (such as oleic acid) do not induce the expression of VCAM-1, ICAM-1 or E-

selectin.

PCT WO 98/51662, filed by AtheroGenics, Inc. and listing as inventors Russell M.

Medford, Patricia K. Somers, Lee K. Hoong, and Charles Q. Meng, claims priority to

provisional applicaﬁon U.S.S.N. 60/047,020, filed on May 14, 1997. This application discloses

25  the use of a broad group of compounds as cardiovascular protectants that exhibit at least one,

and sometimes a composite profile, of reducing cholesterol, lowering LDL, and inhibiting the
expression of VCAM-1.

U.S. Patent No. 5,155,250 to Parker, et al. discloses that 2,6-dialkyl-4-silylphenols are
antiatherosclerotic agents. The same compounds are disclosed as serum cholesterol lowering
- 30 agents in PCT Publication No. WO 95/15760, published on June 15, 1995. U.S. Patent No.

7



D abet ol ogi a, 39: A205, 1996; Enghofer et al., Diabetologia, 39: A97, 1996;
Koga M, D abet. 15 Med., 15: 661-667, 1998). In addition, conplications of
di abetes often include peripheral vascul opathies such as di 8i&dtolger 2007
retinopathy and di abetic nephropathy. It is believed that adhesion of

| eukocyt es WB9PBberi pheral vasculature plays a central FoVESW¥he

vascul opathies often associated with diabetes. Crohn's di sease, also known
as regi ornx03®ns es iPmikex;, et sl a1sshm¢hmm1qﬁmeﬂ4#4silj'l+phbrmmmhﬂmythe z&oxidatibrt d)ﬁ)n of

unknown caus ol vi t.he eum and fre nt | parts
of the ctjs*t’ ?%"?’?{tpias*{fﬁa Egle?t?rgktané P&lﬂmsthﬁ TSRt ed‘ﬁg q‘?@’ﬁ aly cer s
t hat nay thatandrt 8T ath&8scledssts. narrowi ng and t hi ckeni ng of the bovvel by

fibrosis and | ynphocytic infiltration. Ucerative colitis is a chronic

di sease of U”FGQWWGag%IZBbaV\ﬁEHﬁVdIaEﬁQ Porit) CRT ploviribnal 4 }fﬂﬂzaﬁ&i au.SaN.
rectum wth rectal bleeding, nmucosal crypt abscesses | anmat ory

ps eudépol69f9§7 020, ftied erMap 34,H97 by Eepry Usi Yesity listing Prity q?&lf?ﬁ* %éﬁ@rl?\éf‘@t%h at
serum VC%Mcﬂosé Ght 6&L oF o HEuPb ARG eimdsrag ealdidVadcutat PlotRPHR L @nthﬁﬂaﬂﬁﬂnht@

with Crohn's CTI sease or STceratlve colitis (Jones, et al. % -
30, 1995,ag@§gvghwh ealnba lat leastpne,rape emaetinescfy confpgite m@fél&, ofllgéwmmﬂ@étemid

Manns ' 6 4 J

: ﬁkg}%&% 1 | th d
Gast er okgﬁ‘?er - ﬁ%gare%s?&l ofé’?@a st ruge%qtnerbgl %Sgey, *108:
A684, 1995tiinﬂrathnator3eandadard,1va@.ﬂa;rrtmamgaml ogy, 118: A344 2000). 6 9 Cctober
2007 WO 01/98291 PCT/ US01/19720 Antibodies to VCAM 1 have been shown to

anmel i@rate expers. ParhttNby, -5,380\7aB,d5,290,787; 5,788 5%,@75@5@{ BﬁQQZGOQ\S 807834,

I nvest. 80; .1541-1551, 2000 sor (o n_ di sease

char act ey Sidditsy SaAoORERRTL205caid 1o a5 s M o8l abF Rerue ooy o

hy per pl asahtﬁlocara&haas of theNg¥HEl fonhhls ASC(SHB To@L itRhinkat bF Sdriiovastitcka@ Of T,
B. J., et al J. Invest. Dernmatol ., 127: 871- 884 1991). VCAM 1 is

upr egul atodr i pilaamatpet diseases. n Examplssiasiade sedym, marolidinpN-papoditbioategtriy - 3.

Am - Acad.so MR Hi(catBoxyRibth{B-N-828ctithidawe Al Ssodiim NaY-dRthyl-NloarlodiBDhte.

Dermatol . 101: 701-705, 199%) and levels of circulatin VCAM
15  The patents teach that the compounds inhibit the expression of VCAM-

PCT WO 98/23581 discloses the use of benzamidoaldehydes and their use as cysteine
protease inhibitors.

PCT WO 97/12613 of Comicelli et al. discloses compounds for the inhibition of 15-
lipogenase to treat and prevent inflammation or atherosclerosis. Compounds disclosed include
20  benzopyranoindole, benzimidazole, catacholes, benzoxadiazines, benzo[a]phenothiazine, or

related compounds thereof.

Japanese Patent No. 06092950 to Masahiko et al. discloses preparation of epoxy
compounds wherein electron deficient olefins such as acylstyrene' derivatives, styrene
derivatives, and cyclohexenone derivatives are efficiently oxidized by a hydrogen peroxide

25  derivative in the pfesence of a primary or secondary amine in an organic solvent to give sajd

epoxides which are useful intermediates for pharmaceutical and flavoring materials.

U.S. Patent No. 5,217,999 to Levitzki et al. discloses substifuted styrene compound as a
method of inhibiting cell proliferation.



1 correlate with disease activity (Schopf, R E., Br. J. DermatolL, 128:
34-7, 1993). U S. Patent Nos. 5,750,351; 5,807,884; 5,811,449; 5,846, 959;
5,773,231, and 10 5,773,209 to Medford, et al., as well as PHKitober 2007
correspondi ng W95/ 30415 to Enory University indicate that ,BOl unsat ur at ed
fatty aci dsWMOPORRE") and their hydroperoxi des ("ox-PUFASFET 5%%?761’1 are

i nportant conponents of oxidatively nodified | ow density |ipoprotein (LDL),
i nduce the ex(haiesd (1) 3dfis-Af@AMictprop2tennioonestongoeddsidranatagh produets rbdtetul e- 1

(1CAM 1) or, E-sel ecti ' rd thelial.cells hr o

mechani st f’n‘ilés' ﬁ%¢]n%d& ?Q@@ﬁa@e@@%@%’ @ég%o(ﬁsciqosesoﬁhﬁél © (r’\%%cy o‘f%ig{rafg&s’

si gnal s. ﬂ:ﬂ-ibis—dr&nﬁictptﬂﬁﬂmemeaI(diﬂjrcﬁﬁﬂia&byesy}fanarl,ﬁ-lbimdsrhﬂitt-prap}d-wtwﬁtdsdsﬂ y
unknown bi ol ogi cal pathway in VCAMl_ma(ili ﬁ%ed irrg]lin? reé)ﬁonse .

non- | i mi t hAagrePERleR @harmaceticaljcempesitions tor {h Eygpeny of propiylagiyp eref g,
l'inol eyl Qyididdsdasesiif@udidgd) [dbkdons r@lﬁdn%foﬂﬁhhﬂpBffé‘ctsfwﬂhﬂ&ﬁih@%'t}dﬁytﬂ&ﬁcsﬁPETE)
i nduce cell-surface gene expression of VCAM1 but not | CAM 1 or .

E- sel ect i i, congitigpninyelvingtinfpctins; RysHelicgbsstes spasiesqiil) congutions mypjving infections
nonounsat ' AithSlatsed HibrodaBRins P Patastel. he

expr essi OW?#LE%CA n%@l%s}éi\él\h@%rﬁir?,(a%@%;& eéi?i n. I%f?l WD 987 51662, 9fi led by

At her oGeni cs, . ~ran I i i cia
K. Soners, Leekﬁi \M@oﬁ)&i%ﬁh(ﬂ %’n@f Fgf;%%é}aq%éﬁcgslﬁé?z aie"lﬁ%I\l%cr’e}dol\/?q ?{S;./J fggbﬁ%éd
provi si onaisatapdd comipbwmds fhrBsSasntitbfonibblic@gdis. f i | ed on May 14, 1997. This
application discloses 25 the use of a broad group of conpounds as

car di gyascul arp@r ceexbaant @CT/a95200MBY) disalosds e tubdzolidin-4-onandervativdsi of sha
conposite profile, of reducing cholesterol, |Iowering LDL, and inhibiting
the expr@8dh of VCAM 1. U.S. Patent No. 5,155,250 to Parker, et al.

di scl oses that 2,6-dial kyl-4-silylphenols are antiatherosclerotic. agents.
The sanme conpounds are di scl osed BS sg@um®hol esterol |owering 30 agents

~

in PCT Publication No. WO 9%/ 15760,f puhlished qn June 15, 1995. U.S. Patent
No. 7 9 October 2007 WO 01 I R

which act as PAF antagonists or 5-lipoxygenase inhibitors. The compounds are used in the
prevention and treatment of inflammatory and allergic disorders mediated by platelet-activating
15  factor and /or leukotrienes.

U.S. Patent No. 4,085,135 discloses 2’-(carboxymethoxy)-chalcones with antigastric

and antiduodenal ulcer activities.

U.S. Patent No. 5,744,614 to Merkle et al. discloses a process for preparing 3,5-
diarylpyrazoles and various derivatives thereof by reacting hydrazine hydrate with 1,3-
20 diarylpropenone in the presence of sulfuric acid and an iodine compound.

U.S. Patent No. 5,951,541 to Wehlage et al. discloses the use of salts of aromatic
hydroxy compounds, such as (hydroxyaryl)alkenone salts, as brighteners in aqueous acidic

electroplating baths. In addition the invention discloses that such compounds have a lower



5,608,095 to Parker, et al. discloses that a kyl ated-4-silyl-phenols
inhibit the peroxidation of LDL, |ower plasma cholesterol, and inhibit the
expression of VCAM |, and thus are useful in the treatnent &October2007

at heroscl erosis. PCT WO 98/51289, which clainms priority to provisional

appl i cati orVQO8RIN, 5 60/ 047,020, filed on May 14, 199PCHPSEHIP
University listing Patty Soners as sole inventor, discloses the use of a
group of vagsmeessas tham tharitowu dsighteaerspasos sinplarsubstamd aadtini thé ekntmeplating

agents which exhibit at, |eas ne, apd s tines. a co si.te prafile, of

reduci ng béﬁi‘&}ne%rfi?rt‘b?“{o“{ 106%#%58%& Qg?yoﬁﬁo Vi gh ?‘Yﬁ{:ef ?r?ggl@kérpégpsﬂ S& of

VCAM | and thus can be used as antiinfl ammat o% gﬂ% cardi vascul ar treat
7,

agents. 10 U. JapanseatRatent \Je. 0333$d4 7ip7 Shigekigot 0SE8 3 befgylacaiOPAEROTE S 1 -

5, 821, 26Q; gzagﬁ%‘t iniRatSdcbnfdnds>, 846, 959; 5,877,203; and 5,773,209 to
Medf ord, 8?5%'%, teacorllmt?\e uéng) of ° di t hi ocarbamates of the general fornula
A-SC(Q)-B for  the tr t o Pf rdi }{'ﬁ}[ﬁ]&- : & a1dont HaBLQr %

di seades. Exahpres- ipﬁ%bﬁg %%&7%1 %yfro I %lﬁgqsﬁf%g)rx%gdla{%iooat e, tri- sodium
N, N- di ( caudmoregmet hyl ) - N- car bodi t hi oate, and sodi um .
N, N-di ethyl -N-carbodithioate. 15 The patents teach that the conpounds

i nhibit the exps eeendRo.f,0860386 b KRtV A&ithséla plosest dergmeaation o 26f
benzam doal dehydes and their use as c%igt eine. .prot ase .hnh{vﬁ%ﬁor?. .PCT WO
97/ 12613 (FbeyPiFihiesy)rshalgenes havigg SRYEKSES 2 A irdenal EYIHE THRIY IS0 1.
| i pogenasgq tifett sRerbtiAYHPIEMEBédy. NftliSpment fu@Besty thatttheligh absipive fatio@ameounds
di scl osed i nclude 20 benzopyranoi ndol e, benzi i gazol e,. catachol es,

benz dRadibady isslye tathe 2 osashormmatony sopmatachyd to theichaleopedsHBiYRds t her eof .
Japanese Patent No. 06092950 to Masahi ko et al. discloses preparation of
epoxy conpouftfisPatens M. i, 855438 rdinglogest the ipeasessofor preparatiepe RE 83"1“&&5/ Bei¥erEne
derivativyes. styrene .deriyat] ngl gyl iY@k esotiBh &

ef ficient yéioéﬁt%’fl od %%Péﬁ e;% r%‘%ﬁlﬁa‘%e&ggllx@g %@X@%{i g?lﬁ{/eg?n ;éﬁe Tpr_esyence
of a pri rredcyingtn sefsunaarayeddeione whictarpubt igelndea stklgemt or @ dplpenesdeiriyative

ﬁ,g? )é:, ?:ls vag{ gnhen%’gomugn%];hlylf pbr@to?cgﬁ?aln%tig ?hef p%seR&anEaﬁfolﬁyyC@:Jsica&ganUn@%ﬁfc' ng

15  compound and at temperatures ranging from -80 to 120 °C.

European Patent No 307762 assigned to Hofmann-La Roche discloses substituted '
phenyl chalcones. |

E. Bakhite et al. in J. Chem. Tech. Biotech. 1992, 55, 157-161, have disclosed a process
for the preparation of some phenyloxazole derivatives of chalcone by condensing 5-(p-

20  acetylphenyl)-2-phenyloxazole with aromatic aldehydes.

Herencia, et al., in Synthesis and Anti-inflammatory Activity of Chalcone Derivatives,
Bioorganic & Medicinal Chemistry Letters 8 (1998) 1169-1174, discloses certain chalcone

derivatives with anti-inflammatory activity.

Hsieh, et al, Synthesis and Antiinflammatory Effect of Chalcones, J. Pharm.

25  Pharmacol. 2000, 52; 163-171 describes that certain chalcones have potent antiinflammatory
activity.

Zwaagstra, et al., Synthesis and Structure-Activity Relationships of Carboxylated

Chalcones: A Novel Series of CysLT; (LTs) Receptor Antagonists; J. Med. Chem., 1997, 40,

10



U S. Patent No. 5,217,999 to Levitzki et al. discloses substituted styrene
conpound as a nethod of inhibiting cell proliferation 8 9 Cctober 2007 WO
01/ 98291 PCT/ USA /19720 Chal cone (1, 3-bis-aromatic-prop-2-ef Qetoma207
conpounds are natural products related to flavonoids. PCT WD 99/00114

( PCT/ DK98/ 0099398281 scl oses the use of certain chal cones, PCT/US01/19720

1, 3-bi s-aromati c- propan- 1-ones (di hydrochal cones), and

1, 3- bi sar mranbw discdgred thahin’a sefiesest 2f-,o3- aﬂdMe(Zmlmainyahﬂedmxg)‘- aphar ameldefdt(Rcal
conpositions_for the_treatnen f I xi a. nunber of 5 ser Qus

di seases F¥RAlE }315?%"“?'1)]‘5 lEfHHit"tdré g or e’IQJtl arﬁ%éwpn%sf P& tagcogppoun

i nfl amrat@ysy,ngc%rmgﬁlgomgtk) conditions i nvoI ving infection by Helicobacter
species, ili) conditions involving infections by viruses, iv) neoplastic
di sorders, \ hhHBu QQEB?éQ'tﬁif&h@fcoﬂ@ﬂﬁﬁaﬁ% offtel VO
00/ 47554 fi | egp &3013(9;,?6'} ell\?gﬁ)qutl Cs, ?gscr:nr'?jbes a broad class of substituted
unsat ur at@ﬂowmfm (whereinde and Rhatethydospoer alkulyand s and npey 069 /209536

(PCT/ KR9 q:!ﬁ@ %ﬁi rivatives of the formula:
Rl R3 R45{1p%9§e%2’5f: 0%; %ﬁb%g%lﬁh%gq%& g:sach act as PAF antagoni sts or
S5-1ipoxygenase inhibitors. The conpoungs are used in the prevention and

treatnent of inflammtory and allergic xis%rders nmedi at ed by
pl atel et-activating 15 factor and /or (1 U-ﬁ@ﬁd‘-i)l,, enes.
\R

JP 06116206 to Morinaga Milk Industry Co. Ltd, Japan, discloses chalcones of the
10 following structure as S-lipoxygenase inhibitors, wherein R is acyl and R'-R® are hydrogen,
lower alkyl, lower alkoxy or halo, and specifically that in which R is acyl and R'-R’ are

hydrogen.
Rz
Ry Ra
HO,C. O
. rr-
Rs
RO
) 1 R=Ac
I R-Rs=H
15 U.S. Patent No. 6,046,212 to Kowa Co. Ltd. discloses heterocyclic ring-containing

chalcones of the following formula as antiallergic agents, wherein A represents a substituted or

unsubstituted phenyl group, a substituted or unsubstituted naphthyl group, or a group :

11



U S. Patent No. 4,085,135 discloses 2'-(carboxynethoxy)-chal cones with
antigastric and antiduodenal wulcer activities. U S. Patent No. 5,744,614
to Merkle et al. discloses a process for preparing 3,5- diar$IQstolzx@06s and
various derivatives thereof by reacting hydrazine hydrate with 1, 3- 20

di aryl pr opeWOA¥?42! t he presence of sulfuric acid and an i*d/¥¢8Hbound.

. U S. Patent No. 5,951,541 to Wehlage et al. discloses the use of salts of

aromati ¢ hydroxy conpounds, s (hydroxyaryl)al kenone salts, as

bri ghteners in aqueous aci di>c—;-el e t%—ati ng baths. In addition the

i nvention discloses that such “sg ds have a lower 9 9 October 2007 WO
01/98291 PCT/ US01/ 19720 vapor pressure than the known brighteners, as a

single s G i t i i i ljosses
of " Subst AU sAREE s hrofx it PLbily aRFORL IS SRy drdo O
 Patent Nogro@va80B tepresontShCHekH- N (Ra)-, Relissxlogse glkwg goyp & atlopercallnryalkyl
conpounds_as Ot Ok Nigk | e ds. | apaes t to
Tonomi  di € gﬁlpog(g'sors“ T ﬁgﬁéﬁéﬁg%ﬁﬁr ?I\E/Ié fves fsﬁs B%L? %g%: r g@ﬁfggﬁl%i.]] .@g%at ent
No. 4,985pdéondentlKieppsdt adiydmigen ofi Imbiges atemaa pydraxadsa fower plikplplomat alboxydf 2' -

(car boxynet.hoxy) - chal cones havi ant i tric and anti enal _actiyities

with | ow ‘Eaf)@?f"ggtc‘}anoar‘i’w?"d'ﬁar %‘Q’E?%t ﬁe%z%ﬁritgrgupl, n tgﬁ%upbbcy. ilg Ya enlt¥7

; ugges'lt3 S Ifeblr’egc:r111t5h£h{j‘drgilz‘nc’slktsltﬁr<|ﬁ’:1 i \mﬁweﬁratillt)(l)'h groupt be a grguﬂ)eﬁmzsn EuilaJl wgichkm “
' - car boxynet hoxy group attached to the chal cone derivative. t ent .

4, 855, 438repiessdisoh gabemL e)évggr%prgﬁ %F%&ﬂ BSHP & dlp{S?‘tE%ﬁyma‘gtT’@é%?-

hydr oxy et ygliss Ba€atdedst ¥ 6186 gidape R, NivpReséntngcabeigll, eatb, pllgfixycarbonyl or

growt h-regul ati ng action by _reacting an a-R- aturat ed ket one ich could
Phol Uit aiSEmaiv Sn ke FRou A CONBR i e S99 & O MRe e St F SRRFECBE pur o

oxat hiolane in the presence of a strongly basic organonetallic 15 conpound
and at tenperatures ranging from-80 to 120 C

0 Rs

Ry
SN

R1 Ry

Ry

Reported bioactivies of chalcones have been reviewed by Dimmock, et al, in

15  Bioactivities of Chalcones, Current Med(cinal Cheﬁistry 1999, 6, 1125-1149.

Given that VCAM-1 is a mediator of chronic inflammatory disorders, it is a goal of the
present work to identify new compounds, compositions and methods that can inhibit the
expression of VCAM-1. A more general goal is to identify selective compounds and methods
for suppressing the expression of redox sensitive genes or activating redox sensitive genes that

20  are suppressed.

It is therefore an object of the present invention to provide new compounds for the
treatment of disorders mediated by VCAM-1.

12



Eur opean Patent No 307762 assigned to Hof mann-La Roche di scl oses
substituted phenyl chal cones. E. Bakhite et al. in J. Chem Tech. Biotech.
1992, 55, 157-161, have disclosed a process for the preparafiGutobet 2860Hhe
phenyl oxazolyg ¢dBsbyat i ves of chal cone by condensi ng 5-(p-pefusor/19720

acet yl phenyl ) - 2- phenyl oxazol e wi th aromati c al dehydes. Herencia, et al., in
Synt hesi s and ti-infla tory.Activity of Chal cone.Deriyvalives

Bi oorganic & ’(ﬁi%ﬁon”éﬂ ORIRTE 1P PP % El?%n%petl&c?gﬁ?mg(i%@nff‘ﬂ, ° Feamept ek
certain cdisdasenam distedéry afetiiaed byitidexpiebsion offVGAiMet.ory activity. Hsieh, et

al ., Synthesis and Antiinflammatory Effect of Chal cones, J. Pharin. 25

Pharrnacol . 2G0{,, héherléhject OF tHERGEBE %o b{“ﬁe%‘ﬁ@hﬁusm' HEAGE dTaratRot ent

antiinflanunatory activity. Zwaagstra, e ) nt hesi s and,
St r uct ur edigedsrs; jand; disetses imesdiaiedo by of CAMr b dnginding Fardipiapeiaseand inflapmatonySer i es

of Wsé-ncgéé?.laé}) Receptor Antagonists; J. Med. Chem, 1997, 40, 10 9
Cct ober 2 WO 01/98291 PCT/ US01/ 19720 1075-1089 di scloses that in a

series of 2-, . 3-, d 4-(2-gquinolinpylmeth - and, 3- A-[2-(2-

qui nol i nyl ) et Hiﬁﬁ‘]?tﬂ%ruoi’é‘%c?f’ ﬂ#’gd?veﬁaé,ln %Pgmﬁ&%lgoéxrlp%ggdsc ar g(%)l/tfoé]% é%c‘ %’ﬁgﬁogsbnes,
certain compauwrtstiare CysLTl receptor antagonists. JP 63010720 to Ni ppon
Kayaku Co., LTD discloses that chalcone derivatives of the 5 follow ng
formul a (wheraj i Bt @RheREbREE oNWE POQHHOR to Frbville camPouidgnNebnipositiondad) ar e

5- |ipoxygenase inhibitors and can be used in treating allergies. RZ ,
J HE))) YI%F@ods to treat asthma. g9 g (OH)

10 It is another object of the invention to provide compounds, methods and compositions

to inhibit the progression of atherosclerosis.

It is still another object of the invention to provide compounds, compositions, and

methods to treat or prevent transplant rejection.

It is a further object of the present invention to provide compounds, methods and

15  compositions for the treatment of lupus.

It is a further object of the present invention to provide compounds, methods and

compositions for the treatment of inflammatory bowel disease.

It is a further object of the present invention to provide compounds, methods and

compositions for the treatment of autoimmune diabetes.

20 It is a further object of the present invention to provide compounds, methods and

compositions for the treatment of multiple sclerosis.

It is a further object of the present invention to provide compounds, methods and

.compositions for the treatment of diabetic retinopathy.

It is a further object of the present invention to provide compounds, methods and

25 ‘compositions for the treatment of rhinitis.

It is a further object of the present invention to provide compounds, methods and

compositions for the treatment of ischemia-reperfusion injury.

13



O JP 06116206 to Mdrinaga M1k Industry Co. Ltd, Japan, discloses chal cones
of the 10 follow ng structure as 5-1ipoxygenase inhibitors, wherein Ris
acyl ?_nd :?'l-RShare hy\(lj\;]ogen, | ower al kyl, |ower al koxy or h&lQgctolzar@007
specifica that in ich Ris acyl and R1-R5 are hydrogen. R2 R R3
e 1y ravaPe' o' R A T R RSSH 15 U s, pat ent l\gC.T’%S,%’A%’?‘le to
Kowa Co. Ltd. discloses heterocyclic ring-containing chalcones of the
fol | owi ng for fulsea fsthenobbt of i Eresgeninyentinh dp direvide ceppandy; traethods and

substituted or. unsypsiit ut >Ny substituted or unsubstituted
_nap\rll\;] _hylh cg‘iF‘Bﬁ%t}"nS?“;{B%ﬁ%au eﬁ%ﬁ&g%‘{"%‘{ﬁgﬁgﬂ‘b‘%ﬁ' WO 01/ 98291 PCT/ USO1/ 19720
I n I C represents a hydrogen or hal ogen gtom ar_a hydroxyl . .| ower. al kyl
or |ower al koiﬂﬂs a g’rral?f) o%ﬂt f&gﬁ@g@npg%wﬂr?wﬂﬁ ﬁé’?goung% Ifl%th%&gl Wler

al kyl  gr cempesitichs|fQMWRE trédtientypathedic otgstrottive pubnonary dissase (BOPB)r esent s - CH=CH-
or -CH20O-, and R1_5 is the sane or different and each 5 independently

represent a h%’tdfso SRHIRE oBRLOSE e HrQht Avih¥idh Q¥ Yirovide LOMBSundd, kitéthodsOnr

al koxyl, carboxyl, cyano, alkyloxycarbonyl or ‘tetrazolyl group, a group

- CONHR7 i qomphsitiens &7 the beatomentof slomenyoaepdisin. at om or a | ower al kyl group, or
a group -Q(CH2)" R8 in which R8 represents a carboxyl, alkyloxycarbonyl or
tetrazol yl gr&ujs aficther iobjebt ofrthe presedt, inwgnitionttheprovide compounds, methods and

compositions for the treatment of Graves disease.

It is a further object of the present invention to provide compounds, methods and

10  compositions for the treatment of gastrointestinal allergies.

It is a further object of the presént invention to provide compounds, methods and

compositions for the treatment of conjunctivitis.

It is a further object of the present invention to provide compounds, methods and

compositions for the treatment of dermatitis.

15 It is a further object of the present invention to provide compounds, methods and

compositions for the treatment of psoriasis.

SUMMARY OF THE INVENTION

It has been discovered certain 1,3-bis-(substituted-phenyl)-2-propen-1-ones, including

compounds of formula (I) inhibit the expression of VCAM-1, and thus can be used to treat a

20 patient with a disorder mediated by VCAM-1. Examples of inflammatory disorders that are
mediated by VCAM-1 include, but are not limited to arthritis, asthma, dermatitis, cystic
fibrosis, post transplantation late and chronic solid organ rejection, multiple sclerosis, systemic

* lupus erythematosis, inflammatory bowel diseases, autoimmune diabetes, diabetic retinopathy,
thinitis, ischemia-reperfusion injury, post-angioplasty restenosis, chronic obstructive

25 pulmonary disease (COPD), glomerulonephritis, Graves disease, gastrointestiﬁal allergies,

conjunctivitis, atherosclerosis, coronary artery disease, angina and small artery disease.

14



pr.ovi so that at |east one of the groups Rl.5 represents-a car boxyl , . cyano,
al kyl oxycarbonyl or 10 tetrazolyl group, the group --CONHR7 or the group
-QCH2)nR8i or a salt or solvate thereof. ORS \ ~\ Ra AWRctélgr 2007
Reported bigactivies of chal cones have been reviewed by Dimock, et al., in
15 Bi oacti vI"Oi%2828t chal cones, Current Medicinal Chemi st r@FTfé%’é/f”é,
1125-1149. Gven that VCAM1 is a nediator of chronic inf|lammatory

di sorders, it Thecamppamils dsclospdherpin sampiso bpvnsed imthe frertmentyof peflomantony shids |
conpositi ' ha vicaviinhis R | CAM: nor e
gener al él%g%e?s tgﬁ‘% E[ge(rili f%dyg};sel ectilv%%%%gﬁag%%gﬁggﬁgggm#or at-ar

suppr ess inregiatddebye ¥1A2d 4, ewhichfineladbp butsan ot livdted) o psoriasis,adsrnstitisi ingludigox

sensitive genes that ..2Q0.are,suppressed. . lt.is.ther ' t he
pr esent ieﬁz\%&?ﬁ% Herptgy. Kapgd Snsél\%vgglwgﬁﬁlﬁssckaormt ewgli rgsregﬁo%ﬁ@%?f Sélr&s%gsr ders
medi atsed olfymdbIiivuicle ¢ddls9 Oct ober 2007 WD 01/98291 PCTI US01/19720 It is

al so an object to provide new pharnaceutical conpositions for the treatnent

of diseases angettindetl mBodimentathe bolipolrllie dRseBhéroin dah bY(ehlvbidd tb tehts @
further object of the invention to provide conpounds and net hods of

treatingd® oy gpRditens dhad ars megdiptediby dngnpnygleatiepcogyitsy udi ng

cardi ovascul ar and inflammatory 5 diseases. It is another object of the
invention to pr ou¢ debodimpotirtbe cowponmds iof i the presmat impertion sare tselegip@ for the
arthriti Spi’evention or treatment of tissue or organ transplant rejection. Treatment and prevention of
10  organ or tissue transplant rejection includes, but is not limited to treatment of recipients of
heart, lung, combined heart-lung, liver, kidney, pancreatic, skin, spleen, small bowel, or corneal
transplants. The compounds can also be used in the prevention or treatment of graft-versus-

host disease, such as sometimes occurs following bone marrow transplantation.

In an alternative embodiment, the compounds described herein are useful in both the

15 primary and adjunctive medical treatment of cardiovascular disease. The compounds are used

in primary treatment of, for example, coronary disease states including atherosclerosis, post-
angioplasty restenosis, coronary artery diseases and angina. The compounds can be |

administered to treat small vessel disease that is not treatable by surgery or angioplasty, or

other vessel disease in which surgery is not an option. The compounds can also be used to

20  stabilize patients prior to revascularization therapy.

In addition to inhibiting the expression of VCAM-1, the 1,3-bis-(substituted-phenyl)-2-
propen-1-ones have the additional properties of inhibiting'monocyte chemoattractant protein-1
(MCP-1) and smooth muscle proliferation. MCP-1 is a chemoatiractant protein produced by
endothelial cells, smooth muscle cells as well as macrophages. MCP-1 promotes integrin

25 activation on endothelial cells thereby facilitating adhesion of leukocytes to VCAM-1, and
MCP-1 is a chemoattractant for monocytes. MCP-1 has been shown to play a role in leukocyte
recruitment in a number of chronic inflammatory diseases including atherosclerosis,
rheumatoid arthritis, and asthma. Its expression is upregulated in these diseases and as such
inhibition of MCP-1 expression represents a desirable property of anti-inflammatory

30 therapeutics. Furthermore, smooth muscle cell hyperplasia and resulting tissue remodeling and

15



It is yet another object of the invention to provide conpounds,
conpositions and nethods to treat asthma. 10 It is another object of the
i nvention to provide conpounds, nethods and conpositions to 9 @Qétiobért200Re
progression of atherosclerosis. It is still another object of the invention
to provi de conpounds, conpositions, and nethods to treat or prevent
transplant rejection. It is a further object of the present invention to
provi de conpounds, nethods and 15 conpositions for the treatnent of | upus.
It is aldreasdidesrgabjfiectionfis yéteanoties ehiradtevistiotdfafiartyochpomy iitfantraapoudissses

met hods. qng. coggositions for the téfatnent of in Iang%tory gomel gisease.
It is a"FHfPReAUSESEetosty FiHanis, dapslant nJRSHioBn 8¢ BHEPRd H9Buds the

et hodshypesprol@eRRes | éfl @RSothOmusile EIRAISTRAGhE! dBitBIdHHR]I AReliRSperf |t
is a further object of the present invention to provide conpounds, nethods
and coiPpwsoMRdsons for the treatnent of nultiple sclerosis. It is a further
object of th t, | 1.0 I : 0 S t hods and

conposi 1 ong FOraiE g K ERkLOST b gLy il SRR s TBR P P anBlP o s

obj ect fofmuth€l)pr esent invention to provide conpounds, nethods and 25
conpositions for the treatnment of rhinitis. It is a further object of the
present invention to provide conpounds, nethods and conpositions for the
treat nent of ischenia-reperfUﬁth ipjury. ;23 9 Qepober 2007 WO 01/98291
PCT/ US01/ 19720 It is a furthel objegt of ﬁhe present invention to provide
conpounds, met hods and,saconpogitiongl for tshe tregat nent,:pf post-angi opl asty

restenosis. It is a forther-0bRec prehtion to provide
conmpounds, net hods and

R4(X

RSQ RSB

@M

or its pharmaceutically acceptable salt, wherein:
i) the wavy line indicates that the compound can be in the form of the E or Z
_ isomer;
i1) R?* and R* are independently hydrogen or (C;-Cs)alkyl;
iii)  R™, R’ R*, R R% R R® R* R*® and R® are independently
hydrogen, alkyl, carbocycle, aryl, heteroaryl, heterocycle, cycloalkyl, alkoxy,
aryloxy, arylalkoxy, heteroaryloxy, heteroarylalkoxy, alkylthio, alkylamino,
aminoalkyl, haloalkylthio, acyl, haloalkyl, aryloxy, amido, acylamino, amino,
dialkylamino, aminodialkyl, trifluoroalkoxy, alkylsulfonyl, haloalkylsulfonyl,
aminocarbonyl, alkenyl, alkynyl, halogen, hydroxyl, thiol, cyano, nitro, sulfonic
acid, sulfonate, sulfate, sulfinic acid, sulfenic acid, sulfamide, sulfonamide,
sulfoxide, metal sulfinate, phosphate, phosphonate, metal phosphonate,
phosphinate, alditol, carbohydrate, amino acid, OC(R'),CO,H, SC(R"),CO.H,
NHCHR'CO,H, CO-R?, CO,R, polyoxyalkylene, polyol alkyl, oxyalkylamino,

16



conpositions for the treatnment of chronic obstructive pul nonary di sease
(COPD). 51t is a further object of the present invention to provide
compounds, methods and conpositions for the treatnent of 9 October 2007
gl omerul onephritis. It is a further object of the present invention to
provi de conpounds, nethods and conpositions for the treatnent of G aves
disease. It is a further object of the present invention to provide
conpounds, methods and 10 conpositions for the treatnment of

gast r olafkyR8fHoRMalkd |l@\{/&'aﬂ§/1 stcb) ToSveRatk I, 1dWRS akBi- s@h@éwérfmﬂ)r esent invention

to provi de conmpounds, nethods ‘and conpositions for the treatment of
conj un&ydrexyalkyl, mﬁlkp&y,aekmanﬁ&wgbqlmm lsterpensl plowseatkoryavent i on to provi de

COMPOURGS oS ANfkIc AOMBARN IANPl A LREIPRY P! dermatitis. 15 It

is a furt ject o ent |nve I'on conmpounds, net hods
and cdtopadkyls h@moyfcmalkylhmwwdabatkylt hatropyblavas akkyl, Befehdeiio OF THE | NVENTI ON
It has,been d

1, 3- bi éo"(?&gg" over ﬂ“‘éfﬂﬁ @%F%@W lowsnakyl, pefeiop¥rlofio 188fhounds of

f or mul aiidyl, hefefdairRahinbhewerdneyd Stet@bc yefoaMatMoter AR, hUsIHAN be used to treat
a 20 é(t@l ent with a disor de}? medi a}?ed VCAM 19] Exarrpqhgs of inflammatory

di sor dégveertabed, anylanlfony) laweralkyl, vmmhlph]@qth@phemllyaﬁubstw@dl imted to
arthri T\&’l&l’a Iﬁél% td@,@é’ ﬁ@ctalﬁ/ééel?/ Qﬁféctt 'tlﬁa blz)l'oglcg@c erl@é%%f tﬁer anspl antation |ate

and chronic so organ reject erosi s, systemc |upus
er yt hematlasles; C(Q)(@Htﬁmzdvﬁ/, SGyMF ati- b&wselkyl @R ovframin® idi abet es, di abet i c

B L N L

gl oner utRpRBRIdatibs -loWeRMIRG1caibERASBwWe ARl Qirbéx§abwbadikyd! Iew&i es,
conjunctivitis, atherosclerosis, cor onary artery di sease, angina and smal |

ar t er y atiykeragslower atkybdY Nidirsubsitted ppyingipweradkylpehegante19720

substituents each independently represent lower alkyl;

iv) R'is H, lower alkyl, an optionally substituted carbocycle, aryl, heteroaryl,
heterocycle, alkylaryl, alkylheteroaryl, alkylheteroaryl or alkylheterocycle;

V) R? is an optionally substituted alkyl, alkenyl., alkynyl, aryl, carbocycle,
heteroaryl, heterocycle, alkylaryl, alkylheteroaryl, alkylheteroary! or
alkylheterocycle;

vi) alternatively, R* and R® or R** and R® can join together to form a bridged

carbocycle, aryl, heterocycle or heteroaromatic;

vii)  R*and R*®, R’ and R*, R* and R*, R** and R®*, R?® and R* R*® and R**,
* and R* or R*® and R®® are independently join to form a bridged compound
selected from the group consisting of an optionally substituted carbocycle, an
optionally substituted cycloalkenyl, an optionally substituted cycloalkylcarbonyl,
an optionally substituted cycloalkenylcarbonyl; an optionally substituted aryl, an
optionally substituted heterocylic or an optionally substituted heteroaromatic, or
alkylenedioxy or wherein the ring can include a carbonyl, cyclic ester, amide,

amine, sulfonate, or phosphonate;
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The conpounds di scl osed herein can al so be used in the treatnent of
inflammatory skin diseases that are nediated by VCAM 1, as well as hunman
endot helial disorders that are nediated by VCAM 1, which in&lQdeberRG07 ar e
not limted to psoriasis, dermatitis, including eczematous dermatitis,
Kaposi's sarcoma, nultiple sclerosis, as well as proliferative disorders 5
of smooth nuscle cells. In yet another enbodi nent, the conpounds discl osed
herein can be selected to treat anti-inflamuatory conditions that are

medi at ed Qx,)rmqpl@gg%ﬁeagfﬁzewo Y85 pet R0, RIDRAITRAL, of RR GPRROWAS,f  he
present inveéntign are selécteéd for’ tHe Préve i on or treatrrent &t Plssue

or organ t rans;?l aRt” andjRsG R "oamd R}, &3t and iR’ zﬂ%’ﬂa@rlﬁ'{’;éﬁ? agrR°66r R @ndRYgeinor
tissue transpl aipkthkeh®eldnQi] H&?Jr&?% or p&éro+§mﬁgt bl ﬁgrg t%: rFenng C%ngﬂéat ic.

reci pients of heart, |ung, conbinéd heart-Iung, Firver pancr
skin, spleen, ShmitienyowhenzoBienylor pyeslidinyly atepliydrofusyl, Thleere@mow!mdmh al so

be used in thenrmeRRY, i @ibn%bhbﬁxﬁﬂtt@@zmydﬁfmgﬁﬂf GmiESoPAIS | yx*aﬂr%ﬁ %'yl%%ﬁn‘?* such

as sonetinmes occurs faollao bone marrow transpl antati on.
al ternative errﬁis‘a'il%nf’qulﬁﬁﬂ cbf‘rﬂ@e&ﬁub graadinylp deryin fpapyd, @w@dmemldmw bot h

the 15 primar yexﬁﬂﬁzaﬂl] ungii V&aﬂﬁ@iﬁlﬁmpyﬁd’zﬁ@rt MBdHzofQfanfRar JhifRHAS GilgRiholdl Sease.
The corrpounds tnment of, for exanple, coronary

di sease states 7"&8‘# nésog‘f“ﬁ%‘!f"ggcg% Eﬂ indglyl,  isoingolylo Bengupigazolyl t BT S |
coronary arter yarbhzsl@fﬁseﬁa@t}d aﬁhglzdﬂﬁ, F&Qoﬁlmﬂwndﬁ)ﬁﬁﬁelybe 1,2341m1alaia§&1?lf ed to

treat small ves, sease t hat ot t sur or a I opl asty,
or other vessé Oxéz %’agg“’ WHP%ZH &“ﬁsgﬁ%"ﬁu&ﬁ’l ‘Hﬁlounds
can al so be uspyazote, nﬁn@azsteab,QBruaezopal Qanh&om ﬂ,GB-dX@dlm‘baﬂﬁdilna,rp}Elaﬁﬁlﬁ]
thetapy. In adgdhhg_@ ﬁa}ld’lhl biting the expression of VCAM1, the

1, 3-bis-(substitdte é’ enyl)-2- propen-I|-ones have the additional

propert| es of inhibiting nonocyte chenpattractant protein-1 (MCP-1) and
snoot h nugcfc,l e Nl §RTAREORYI Ml | i&aa—&chﬁ gtt(gne%gk&nkmpﬁmﬁb nﬁ\ggoduced by
endot helial cells, snmooth’ nuscle cell's’as wel T as mact ophages.

pronotes int eg?‘ibﬁlt‘zﬂat etberithenthiydrogeon endot helial cells thereby facilitating -
adhesi on of |eukocytes to VCAM1, and MCP-1 is a chenvattractant for

nonocyt es I\/CE 1 has been shown to play a role in | eukocyte
In another aspect, there is provided a compound of the formula :

or its pharmaceutically acceptable salt, wherein:

i) the wavy line indicates that the compound can be in the form of the E 6r VA

isomer;
1) R* and R® are independently hydrogen or (Cy-Cy)alkyl;

i) R R* R* R* R* R? R® R* R and R are independently

18



recruitment in a nunber of chronic inflanmatory dise?ses i ncl udi ng
atherosclerosis, rheumatoid arthritis, and asthma. Its expression is
upregul ated in these diseases and as such inhibition of MoPI10&RpATEH8 on
represents a desirable property of anti-inflammatory 30 therapeutics.
Furthernore, snmooth nuscle cell hyperplasia and resulting tissue renodeling

T ko) A, Btk s A I O
ot her oscl erslilBly TRt ReCrmaiatkiny, Gt isnalkrnae: RECIPRFBRI ioof { he
YT B oty s AL ALY 0SS [
{nvent 1 on, PRERIRL SRR aBituraYbrkena dnoykbriessp: hydreal Gtk R0
noooptabl 6 aalboepbarein Lo et e dadi Ot A, T ound san’
e n the apaesidty BBl mdal e hosphate bsemipi st prosPRAEBendont |
e ool SOOI 631
A A ene.’po 1 (Byg%yl’ %.Eﬁ \ ywer alkyl

PN NS s i b it s it
nal 0al ky | ki, 8oy 1o ikbey, Rt By, B0y G e 1wl

heteroaralkyl lower thioalkyl, heterocycloalkyl lower thioalkyl, heteroaryl lower alkyl, -

heterocyclo lbwer alkyl, beteroarylthio lower alkyl, arylthio lower alkyl, heterocyclothio lower

) alkyl; heteroarylamino lower alkyl, heterocycloamino lower alkyl, arylsulfinyl lower alkyl,

arylsulfonyl lower alkyl, any of which can be optionally substituted with a moiety that does not

adversely affect the biological properties of the molecule; -C(O)(CH2)1C02M+, -SOsM”, or

-lower alkyl-O-R, wherein R is PO(OH)M", PO;(OH)M" or -SO;M", wherein M is a

pharmaceutically acceptable cation; -lower alkylcarbonyl-lower alkyl; carboxy lower alkyl;

-lower alkylamino-lower alkyl; N,N-di-substituted amino lower alkyl-, wherein the substituents

each independently represent lower alkyl;

iv) R' is H, lower alkyl, an optionally substituted carbocycle, aryl, heteroaryl,
heterocycle, alkylaryl, alkylheteroaryl, alkylheteroaryl or alkylheterocycle;

V) R%is an optionally substituted alkyl, alkenyl, alkyxiyl, aryl, carbocycle, heteroaryl,
heterocycle, alkylaryl, alkylheteroaryl, alkylheteroaryl or alkylheterocycle;

L

vi) alternatively, R” and R* or R and R®** can join together to form a bndged
carbocycle, aryl, heterocycle or heteroaromatic;

vii) R’ and R*, R™ and R**, R* and R*® R** and R**, R?® and R*®; R*® and R, R®
and R® or R*? and R®® can independently join to form a bridged compound selected
from the group consisting of an optionally substituted carbocycle, an optionally
substituted cycloalkenyl, an optionally substituted cycloalkylcarbonyl, an optionally
substituted cycloalkenylcarbonyl; an optionally substituted aryl, an optionally
substituted heterocylic or an optionally substituted heteroaromatic, or alkylenedioxy

or wherein the ring can include a carbonyl, cyclic ester, amide, amine, sulfonate, or

phosphonate;
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di al kyl am no, am nodi al kyl, trifluoroal koxy, alkyl sul fonyl,

“hal oal kyl sul fonyl, am nocarbonyl, al kenyl, al kynyl, hal ogen; hydrox
thiol, cyano, nitro, sulfonic acid, sulfonate, sulfate, sul £ Pgted q§68‘7
sul fenic acid, sulfam de, sulfonam de, sulfoxide, netal sulfinate,
phosphat e, phosphonate, netal phosphonate, phosphinate, alditol,

car bohydrate, am no acid, R )2Cx2H, SC(R )2CO2H, NHCHR CO2H, CO Rz,
CO2R , pol yoxyii) k ydtdenst onpaif RAT, RAT, RYT, Rsbw'am% Ré“rmr‘ﬁmf"o}&“ﬂalsca&wbam 2007
al kyl car bonyl al ky)ss _| al Kyl sSC6) -1 ower ,a fVWer _a é wer
al kyl ; hydroxyal )Igyl "gerégﬂio th ﬁ‘e (r)“y l%t %?zJR e%%f”é‘f BR oner

al koxy, heter oarayd RS, chak efogaué‘;l X, Al %bdfdﬂall} OBtithtBd Odtdiddyele  or a
het er oar al kyl r t hi oal het erocycl oal kyl~ | .ower_ t hi oal kyl ,

k
het er oar yl Iovver ﬁtFWPmaﬂ&t %‘%ﬁé"?cﬁ@m tRAEFouR| R‘}f}s‘s‘%t‘gr thignyl, ¢ bngothisnidy
al kyl', arylthio howsidif kﬁéﬁahyhﬁ)tﬁﬁ'&pﬁifﬁ}agﬁlm Bi ﬁ miphylino, hﬁ&:ﬁ&}mm&am no

| oner al kyl, heterocycloam no, | ower alkyl, arylsulfinyl |ower a

aryl sul fonyl | owd§traBydrppyranyl imidazglyl, cpyralipyl, wrﬁﬁll?ﬂnmdpwaﬁgmlw! e’d“‘ with

a noi ety that dodmxaof, agvighse! mnaf fiesdyl! Bendi, Ob?ﬁhﬁﬁyl PhRR&akAIPS 10,41 he
nol ecul e; -C(O) (CH2 ZCOZNH - SGBMF, or -l ower , Wherein Ris
PC2( OH) - M, PCB( &) "wp%r 1.34awrdiazghd eil 3 W@w@e,phmbéut 1,831 trigzinyl,

accept abl e cati on ar.bonyl -1 gwer al kyl; carboxy | ower al kyl ;
-1 ower al kyl am notbl’a& ’W?/ L qﬁ?ﬁ{ﬁ“?ﬁg’stﬂ‘l‘{%ﬂé‘d iveavBolybdsobepptal,
wherein the subpmﬂntmdapmmsbmdaﬁemmﬂ,mgprgﬁﬁm Ic&wronyal lexhzonyiV) R
Is H - lower alkyl,. o} aII car boc het ergaryl ,
heterocycl e, al kylar Q'Il 86'12%@1 log%')f’a‘ﬂ Iﬁg‘t”@?‘ﬁ%{#ﬂy"@}y quinazolinyl,
al Kyl het er ocycl| eginndlingR plnhawmypt kamttiihyly hgpoxaithinyi, eH2,3ltiyzole, aldcefisbole,
al kynyl, aryl, c 0 het er oat I., het e c{y aI kyl aryl ,
al kyl het eroaryl , ?’g;}kﬁ % SuFsine pyn %W’%B' %

ix) RPorR¥is optionally substituted heteroaryl or heterocycle; and at least one of

R?* R** R** R3* or R% is a substituent other than hydrogen.

In another cmbodinllent, the comp6u1(1d is of the formula (TX):

W

- orits pharmaccuhcally acceptablc salt.

In another embodiment, ‘R!'is mdcpendently H or lower alkyl, R? is an optlonally
substituted alkyl; and at least one of R?%, R, R““ R, or RG“ andat least one of R**, R, R,

RSB or R® isa substituent other than hydrogen.
18b



vi) alternatively, R22 and R6a or R23 and R6a can join together to forma
bridged carbocycle, aryl, heterocycle or heteroaromatic; vii) R2a and R3a,
R3a and R4a, R4a and R', Rsa and R6a, R26 and R3 a, R3 and R2D0ctober29@7 and
R53 or RSB and R 6B are independently join to forma bridged conpound
selected fromthe group consisting of an optionally substituted carbocycle,
an optional IIn agotbst embodicheny,c ROAI der¥Plis opﬁb@mg,lsgggith%dm%%ﬂ terocycle:
cycl oal iF’?{l ca{?bonyl ap aptipnally sué)stl tut ed” cycl oal kenyl carbon ? an
opti ona B%‘t"iﬂf’ﬁfgd &y R aR” optR Gnad buybstinieat othert than hgtssgeayl i ¢ or an
optional Iy 'substituted heteroaromatic, or alkylenedi oxy or wherein the

ring can i ncIIndaothexcanbanment,CR& IdF 15’3&:?6 pticHal1§@ub tﬁﬁ'i’e@?l t A :
phosphona&g 17 9 % eg ZQQ 5)5' i |]%2 at Ieast gnle1 So e%gmgélah&eﬁ%gde
Rea, Roandga(jeaskgne pERG) REG P is amebstiBrent oiﬁeathandiydR@n Rda and RSa,
RSa and R6a, R20 and R30 R3 and R4, R4 and R50 or R50 and R6 join

together to Eea Iﬂm@ﬂ%ﬂt‘mﬂtﬁﬁmﬁsﬁm&ﬂﬂ% QptiSRIET IBEARL! i O R ﬂﬁécﬁﬁ@
group c §|§| S‘{ul % th| zot hi enyI pyrrolidinyl tetra aryl?,
pi per az nyI R i ﬁS/R EJ amb Rt memmﬂcmﬁmdbnﬂmhyﬂﬂigreahmr athvky,

d | I |, 1,4-di I
azi 1 aimg PP ﬁ?’%ﬁfﬁ% a%%r%%%yﬁ?%yﬂowpy? RlreaVsiboms T iy of mincbeazsions,

oxadi azol yl, pyrazinyl, benzofuranyl, quinolyl, isoquinolyl, benzothienyl,
isobenzofuryl, pyrazolyl, i ndol yI, isoindolyl, benzinidazolyl, purinyl,

car bazol yl, oxazolyl, thiazolyl, benzothiazolyl, isothiazolyl,

1,2, 4-thiadiazolyl, isooxazolyl, pyrrolyl, quinazolinyl, cinnolinyl,
pht.hal azi nyl , xant hi nyl, hypoxanthinyl, pyrazole, imdazole,

1,7, 3-triazole, 1,2, 4-triazole, 1,2,3-oxadi azole, thiazine, pyridazine, 1
and pteridinyl; and

o
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I x) at |east one of R2a, R3a, Rd4a, RSa, or R6a, and at |east one of R20,
R3, R4, R56 or R6 is a substituent other than hydrogen. In another aspect,
there is provided a conpound of the fornula (1) : Rea 0 R229F¢ob&RIAHOR3IP A
R23 | B R4a _R6a R60 a~ 5c - or its pharmaceutically accept able salt,
wherein: i )MOH&¥3Vy 1ine indicates that the corrpound canP GEISHIERE £ or m of
the Eor Z isoner, ii) Rn and e are independently 8}1 en or

(Od c4) glﬂwtq, clnlclmg) bib@a, ioRR Ay droRy 20CRE0,HRE6H,COsH, NH( H, CQHdpRBE2-ar e
i ndepende
ot of oar yinelape Potl Fp Rl B PHURIE el b%%‘&‘{y;’?’ hﬁé‘?@ PRty fur

het er oar yj- %mohgtfmrnghzydﬂmx&mmﬁ at adaktydriehif R* aR%yR‘%f %, oraaﬂ‘ o alsktystiuent
hal oal kyl t hi g, _acyl, hal oal kyl, aryl oxy, am do, acylam no, am no,

ﬂ' f’" k?/lkarﬁﬂi*f‘é thag by drBefcal kyl, trifl uoroal koxy, al kyI sul fonyl

hal oal kyl sul fonyl, am nocarbonyl, al ken | ogen ro
thiol 5 cyanon Arcthen embodifmgnt, Catglga,stjones RGrRY eﬁp“ygf t éfs ) és?suk?‘ﬁ &% Rei ‘Ef

sul feni ¢ agi d, 366, 3 honaai depses phd gxi e I 33 B B, n4b
phosphat F|8§ hoaﬁlg[ﬁé el}retag#kphxpﬁg(ﬁat éi%L 8@ sp’m na e aﬂ(?‘k R

car bo hydr@aq;fﬂ mﬁﬁ@n@RPqumGE(f&ﬁ zmemydscxrﬂ hétéieéydle N—I@(dﬁaymm whish R2,
CO2R , pol yox aI k | ene, poly I ox ral k al kyl car bonyl al kyl ,

| oner al K¢ © bé%r ?i?rR‘W'l or Focéi‘l’ RW A {Cﬁ?f g qufmg’h‘ipﬁ% al kyl ,
ar al koxy,coﬁﬁ%ﬁé@ﬁraﬂ)thé&%cy@é léﬂmhetep&i'ﬁ'bpﬁéf&b cleower al koxy,

het er oar yl oxy, heterocycloxy, aral kyl [ower thloalkyl het er oar al kyl

| over 1d hi oal | rIlY one Jﬁﬁ)toﬁfng)e%}/%e%ltéfgdryllg?%rls LR 3k&¥le: het eroaryl lower alkyl,

In yet another embodiment, either R** and R* or R®* and R** join to form a 5-

membered methylendioxyphenyl group.
In one alternative embodiment, one of the A or B rings has only hydrogen substituents.

While it has been known that certain chalcones exhibit antiinflammatory properties, it
15  has not been reported that the presently disclosed class of 1,3-di-(substituted-phenyl)-2-
propenones inhibit the expression of VCAM-1, and are useful anti-inflammatory agents.

Oné of the challenges of the prior biological use of chalcones has been that the phenyl
groups of the chalcone can be metabolized by ring hydroxylation (by oxidizing enzymes,
including but not limited to cytochrome P450) or via break down of the chalcone double bond.

20  As part of the invention, the present chalcones include a heteroaryl, aryl or heterocyclic group
attached to one of the phenyl rings to increase the half life and thus bioavailability of the
compound. However, the addition of the heteroaryl, aryl or heterocyclic group can decrease
the water solubility of the compound, which has the effect of actually limiting the
bioavailability of the compound. Therefore, in a preferred embodiment, the chalcone contains

25  both a heterocycle, heteroaromatic or aryl group on at least one of the A and B pheny] rings to
limit the metabolism of the compound, and at least one group that increases the water solubility
of the compound. Since phenyl hydroxylation typically occurs at the para position, in a
préferred embodiment, the aryl, heteroaryl or heterocyclic group is positioned at the para
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heterocycl o | ower alkyl, heteroarylthio Iower alkyl, arylthio I ower alkyl,
het erocycl othio | ower al kyl; heteroarylam no | ower al kyl, heterocycl oam no
| ower al kyl, arylsulfinyl lower alkyl, arylsulfonyl |ower al%)étoberdP03f

whi ch can be o tlonally substituted W|th a noiety that does not adversely
affect the WP&’EB‘&?’CaI properties of the nol ecul e; C(O)(d’-? ",
-SBM+, or -lower alkyl-O-R wherein Ris PO2( M+, PO3(OH) M4 or -SQ3M ,
wher ei n Mesmsn,ar atphraetarposition vb@ﬂulfs;nkapmm@bxséat@at proativelynbalogen, especially

al kyl car l.ower al Kk | qwer

21 kol - i, iEGsed Etiogf HaBREY B piafid ¥ e il Mty WABLRGIE 87 )
i ndepende:tytljoyylamm Batkytaltoxyegroupk kijre pycilop)opRl mle&oty, hletymrylaik@vl (for gmample,

ti I1y. bstjt ut ed | e, | t
P eyt ar yiierd g BT o mBpH maboh sRR BiiaromPUELETHE, Borgse
ﬁnt optsi Oriﬁétib,éﬁs ftb‘ﬁihtyt\tdllﬁdﬁct)laieﬁ vit theahéte myﬂ;a,rzll E&;s![nmy ITt harbpén ohsanvbcbt]'rglt:dddmg
eteroary|, heterocycle etero , e
al kyl het é#"()&’;‘?lﬂ’ that chlea%ﬂst a‘%‘l’k‘@éﬁ@ %gyﬁﬂ%t}ﬁﬁz& y Cr‘ﬁﬁ?f ﬁ&'a{% q@ﬁﬁ i 0| n

t oget her rhate fifah When Meisalds grouﬁffdzilﬂﬁd/fb't@e A@iny howReére thyeal éna9tnot hold true in
heteroaromatic; vii) Rea "and R3a, R3a and Rd4a., Rda an a ﬁ@ R6a,
R2' and R GanRS(Pfaﬁﬁﬁe‘k&‘at@éﬁﬂ?mbﬂﬁﬂlg@a“% raraloxy, Fuehs 85 Mg OWOQS@QSQ y join

to forma g@ﬁ , SEIBRYY) @@ﬁlﬁﬁmlhéogm&ﬂwe@m@m&nsw&aug,g B a Are

optlonally substi tut ed carbocycl e, an optlonall substi t ut cycl oal kenyl ,

an optdl orgshérgl embeditjent; rayigoyp ﬂ@amﬁvﬁs?aﬁbsmr solybilityefithmeomppundgsp be used: ed
cycl oal kejy gﬁ%ﬁ@%@i’& , RENR 8PRkO R IR ahREA ReA REb ARWH, lﬂeﬁﬁy R0RkhY but

substi t ut® erocyl’ic’or’an opt’lo Iy dubstituted’ eroaronatl , or
al kyl enedioolmitedio wher ein the ring can include a car bonyl , cyclic ester,
am de, am ne, sulfonate or phosphonate; 18a 9 Cctober 2007 wviii) at

| east one of R2, 'y, alkfRhio,Rkyliiao, ﬂﬁball&?%alo&ﬂcylﬂn& aoyl, alRfidb, asylaniiho,
Sﬁg aggBRanclTS %5661%31119;5'80 R4aan?1?1g RS F%%k;‘lnd tnﬁuoro oxy, and l?ﬁ(ylsuﬁsny]
15 haloalkylsulfonyl, aminocarbonyl, hydroxyl, thiol, cyano, nitro, sulfonic acid,
 sulfonate, sulfate, sulfinic acid, sulfenic acid, sulfamide, sulfonamide, sulfoxide,

metal sulfinate, phosphate, phosphonate, metal phosphonate, phosphinate, alditol,

carbohydrate, amino acid, CO-R%, CO;-R? polyoxyalkylene, polyol alkyl,

NH,.HCl, oxyalkylamino, alkylcarbonylalkyl, lower alkyl S(O)-lower alkyl, lower

20 alkyl-S(0),-lower alkyl; imidazolyl lower alkyl, morpholinyl lower alkyl,
thiazolinyl lower alkyl, piperidinyl lower alkyl, imidazolylcarbonyl, morpholinyl

carbonyl, (lower alkyl)-aminocarbonyl, N-pymrylpyridinyl-lower alkyl;

pyridylthio-lower alkyl; morpholinyl-lower alkyl; hydroxyphenylthio-lower alkyl;

cyanophenylthio-lower alkyl; imidazolylthio-lower alkyl; triazolylthio-lower

25 alkyl; triazolylphenylthio-lower alkyl; tetrazolylthio-lower alkyl;

' tetrazolylphenylthio-lower alkyl; aminophenylthio-lower alkyl; N,N-di-substituted
aminophenylthio-lower alkyl wherein the amine substituents each independently

represent lower alkyl; amidinophenylthio-lower alkyl; phenylsulfinyl-lower alkyl;

phenylsulfonyl lower alkyl; -lower alkyl-O-R, wherein R is PO,(OH)M" or

30 PO;(OH)M' wherein M’ is a pharmaceutically acceptable cation; -
C(O)(CH),CO,M"; -SOsM"; -lower alkylcarbonyl-lower alkyl; -carboxy lower

20



and R60 cone together to be, an optionally substituted heterocycle or a
het eroaronmati c selected fromthe group consisting of thienyl, benzothienyl,
pyrrolidinyl, tetrahydrofuryl, piperazinyl, piperidinyl, norr?ffé‘FtPWﬂOW

t hi onor phol jno, tetrahydropyranyl, im dazol yl, pyroli nyI razol i nyl,

i ndol i nyl, ¥OME#8hyI, 1,4- dioxanyl, aziridinyl, f aryi, "‘Fﬁ’ﬁ%{’r‘&?m pyri dyl
pyri m di nyI benzoxazol yI 1,2, 4- oxadl azolyl, 1,3, 4- oxadl azoly

1, 3, 4- t hi adi azol ea,lkylndlazv@t yxlkyla;mm-lewm ialky; iy IN-di-subgfitpied, 451im9 lo‘mfr dlkyiny| |
penzofaranyl, aul kb md ARAKLAR on il BOBRBARI HELent 10AKE BRSH YlmahIOGY

i soi ndol yI, ben2| urin azo , oxaz I 8zo

bgnzo]t hi alzol yIht hlzslgmylilamhﬁazxdylduwéxymcyl; mxdmxih +mqwqmw1k)dl‘y1herem|lﬁ najhlbl ayl ,
cinnolinyl, p aa2|n an 0 .

1,2,4-triazole, GIX%‘;?B@‘"XL& 5}[ Mré’%ﬁ@lﬂypyrl dazr lnéjlgzo c?ha e‘lfrle'i1 n’ | ;
andI ix 0 or Rf5P pépermmw%wdrla]kﬁu:hs@hmw}awmeh@dmaye%yloN ﬂyﬁybrﬁmazlwl- and
at least one o ea i t.uent ot her

hydrogen. In anotR¥F @ﬁ%‘og ‘W@ﬁ’ttuteq H‘Beréﬂﬂéa&ﬁ ?ﬂg T 3ub(qﬁﬁleﬁR2a o}
H RZR R3a ~ R3R i} IdwerAilyl;kriBroldower RES1; E@ﬁzélyﬂop/er Eil'cy15%tramlylmhﬁlo lower
pharmaceutical Iy acceptable salt.

| n anat her
i ndependent | yH oralkdies thigeelyl-lowepalky; Jiydegxy EIJJSﬁaF oxyg&stgfqa{y&b%rgpq%y and

RaR - RS0 or ReRS SR Aol h%?%%@?ﬁé‘ﬁ%&?‘é“@ﬁ“%ﬁ“&%??ﬁ’ér "007
10 heteroaralkyl lower thioalkyl, heterocycloalkyl lower thloalkyl heteroaryl lower
alkyl, heterocyclo lower alkyl, heteroarylthio lower alkyl, arylthio lower alkyl,
heterocyclothio lower alkyl, heteroarylamino lower alkyl, heterocycloamino lower
alkyl, arylsulfinyl lower alkyl, arylsulfonyl lower alkyl, any of which can be

optionally substituted with a moiety that does not adversely affect the biological

15 properties of the molecule;

In a preferred embodiment, after the target biological activity, metabolic stability and
water solubility have been jointly optimized, substituent groups that do not contribute to these

factors or contribute another attribute are removed.

20
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I n anot her enbodi nent, R40 or Rya is optionally substituted heteroaryl or
het erocycle; and at |east one of R2ac, R3o00, R ,.R5°, or Rho is a
substituent other than hydrogen. In another enbodi ment, R4C &rOfeberiZ07
optionally substituted heteroaryl or heterocycle; and at |east one of Rea,
R3a, Rd4a, Rya, or R60 is, a subséltuent of her . than hydrogen. In a particular
embodi rrentACC‘FEQ%i‘gl 1@ Hsrcrnd asnegt af herRresspl IVERioBn {erg s BroNMislsd [ Wmpounges

R3ac, R seled®PfroReRe grlip gggfglsnﬁg@f R4a, and R6a are independently hydrogen,
nethoxy, et hoxy, prop enzyl oxy, 4-carboxybenzyl oxy,

4- et hoxycarbo n%[@ébﬁzyb[bkglen@— ﬂh‘ﬂﬁdbmnﬂlykmhynyll 1ﬂé-cerb®9mb¢xy23)@7 WO

01/ 98291 PCT/ US01/ 1 | £ 9, o, hydroxy, OCH2CORH,
SCH2CO2H, NHCHzcozH?%%é’{’—i ?1)3‘908{?1 %xy, %)a(}t?m 3-yl met hoxy,

pyri d- 4-yl met haxg,4- dnlnetﬁﬁxﬂ&)(thmtmg)b}phenylmle(m-carbobcmbﬁhoxy?ﬁ stur- 2-yl met hoxy,
fur-3-yl nethoxy and at | east onﬁ of Re R3a, R4a, RSa, or Rho is a
substituent other @‘W%WB@Q -prgpqnn “8M%t her enbodi ment, at | east one of

Re, R3a, Rda, 8.4-di@atho KR 8-(thRaR- 5%@ RIR4Q% boﬁgg thbRy-855- Rea _and R3a, R3a
and Rd4a, Rda a% Rya R(s)gsﬁa( ) nyﬁ{ F—X ar b aﬁ%l Tea, R4a and 0 or

R5p and 0 join to f@m@xmmﬁcprepenak-yne sqdetr@sabt;ycl e or heteroaromatic in

which the car r r ab, 6o 7
menbered ring, Qgggﬁéggg[lb%%llgoﬂfE% gﬁ]? (9'%§§1Jt())g¥yc e, aryl,
het er oaryl or het ercbimedioayphk@yll)a p:mpererrbmejl nment, the heteroaryl group is

not an oxazol e et _ano t ther Rya and
R4a join to fo?rﬁg d}’/s ctharher E‘be ﬁg'bﬁa]eéﬁﬁ‘lc& 3%36‘&]%” Rﬁ“ﬁ‘ﬁb
al ternative embodi nBRpen-Page;0f the A or B ri ngs has only hydrogen

substituents. Wiile 1t has been known that certain chal cones exhibit
anti i nf | amat oy temgelbithies;2-yl)-2 41@mﬁ9xyr&l@nﬁbéﬁ41cér|bexmhqwﬁ 5t he

presently disclosedggl 3- S i tuted-phenyl)-2- propenones
RARG

inhibit the expre55| on 0 are’useful anti-inflammtory agents.
3-[2,4-dimethoxy-5-(thien-2-yl)-phenyl]-1-(4-carboxymethoxy-3,5-

dimethoxyphenyl)-2-propen-1-one;
3-[5-(benzo[b]thien-2-yl)-3,4-dimethoxyphenyl]-1-(2,3,4-trimethoxyphenyl)-2-
propen-1-one;
3-[2-methoxy-5-(4-methylthien-2-yl)phenyl]-1-(3,4,5-trimethoxyphenyl)-2-
propen-1-one;
3-[2-methoxy-5-(5-methylthien-2-yl)phenyl]-1-(3,4-dimethox yphenyl)-2-propen-
1-one; '
3-[2-methoxy-5-(5-methylthien-2-yl)phenyl]-1-(3,4,5-trimethoxyphenyl)-2-
propen-1-one; ,
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(2,5-dimethoxyphenyl)-2-propen-1-one;
3-[3,4-dimethoxy-5-(thien-2-yl)phenyl]-1-(3,4,5-trimethoxyphenyl)-2-propen-1-
one; . :
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3,4-dichloro-2-hydrox yphenyl)-2-propen-

1-one sodium salt;

2la



One of the challenges of the prior biological use of chal cones has been
that the phenyl groups of the chal cone can be netabolized by ring
hydr oxyl ati on” (by oxi di zi ng enzymes, including but not Iiniééﬂﬁ@%“2007
cytochrone P450) or via break down of the chal cone double bond. 20 As part

of the inventip t he present al cones i ngcl ude het eroary] ,. aryl or

et er ocyel 1o o DuGEE SAGH O areS SDPhR T Hery AU oot t he
half life and thus jhhgavailability of the conpound. However, the addition
of the heteroaryl, aryl or heterocyclic group can decrease the water

Sol ubi 11ty of -etdumoncs-GrpyridyDRbei b oA, beBmeprynbend) Pprofient t ng t he
bi cavai l ability of e conpound. Therefore, in a preferred enbodi nent, the
chal cone cont ai ns both a heterocycle, heteroaromatic or aryl group on at
| east one of tHhE,Adamdhdkyphehieh-2rylydenylp 1-(B 4iH-triniddexyplicabhi2-mopaif-1-t he
conmpound, and at |east one group that increases the water solubility of

t he compound. Sincé@Shenyl hydroxylation typically occurs at the para

posi tion, in a&.[Pmeheky-SdtEERg)pRGy]- L{3e5-anvdthoxyBhei DA -plop&i-11laaé;er ocycl i c
[ § ﬁt QQ) J Cgf%bertéggg o y

group is positioned at the pars 19 01/ 98291

PCT/ USOl / 197 203-Powietpsyr>-(Bricns?-yApheswH- tssiodp grmethexypbemydk propen-1-one;
para- hydr oxyl 3§-[ﬁﬂxem%y%!(E}fréd-%.‘gbmen[}ﬁ'_e R -Bbth8§£-?g(?%k%é)[/lmfe{hﬂggmélﬁ%l?-' necr eases

nmetabolic stabitity en pl ac ositio suscept eto
hydr oxyl ati on. Bul Kpab&wkyongrhydpshloride sdtycl opr opyl net hoxy,

mot howy)and. neLaP e Sameg VPSS THEReBOR et vty Bonent whon

pl aced at the meta Dpropai-d-onesydroeHleridd satgds been observed that adding the
group that increases water solubility to the Bring typically increases the

wat er sol ubi | i1(3:4-Aluerapharylikdfrmethoxydnighigh-duplphenyalidetprer 1 tme; A ri ng,
ol ubi 1| zi ng o bope Arg PN P et b By 0P B SRR P B 202t
NHC( R1) 2CO2H or OC(iRipeddoié; wherein Rl is Hor lower alkyl. In a nore 10
Sener (T TED SR B Db CF RS MG S A e’ e,
R9, Rya and R6A, speerdically including but
3-[5-(benzo[b]thien-2-yl)-2-methoxyphenyl]-1-(3,4-dimethoxyphenyl)-2-propen-
" 1-one;
3-[2,4-dimethoxy-5-(thien-2-yl)phenyl}-1-(2,3,4-trimethoxyphenyl)-2-propen-1-
one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3-methoxy-4-(2-pyridylmethoxphenyl)-2-
propen-1-one;
3-[2-methoxy-5-(5-methylthien-2-yl)phenyl]-1-(3,4-methylenedioxyphenyl)-2-
prdpen— 1-one; '
3-[5-(benzo[b]thien-2-yl)-2,4-dimethox yphenyl]-1-(4-hydroxy-3,5-
dimethoxyphenyl)-2-propen-1-one sodium salt; .
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3-methoxy-4-(3-pyridylmethoxphenyl)-2-
propen-1-one; |
3-[5-(benzo[b]thien-2-yl)-2-methoxyphenyl]-1-(4-methoxyphenyl)-2-propen-1-

one;
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not limted to al koxy, alkylthio, alkylam no, am noal kyl, hal oal kyl t hi o,
acyl, am do, acylam no, amno, dialkylamno, am nodial kyl,

trifluoroal koxy, al kylsulfonyl, 15 hal oal kyl sul fonyl, am no&®@btohg 2007
hydroxyl, thiol, cyano, nitro sul fonic acid, sulfonate, sulfate, sulfinic

aci d, sul f eni uI f sul f gxi de, tal su]finate,
phosphat e, c%s@h‘{)g‘gt S ]P‘e ﬂdg%ﬂx? mﬂfaﬁc}?mﬁ‘rﬁ’é@en )drRrgpen-1-

car bohydr at e am n%n@CI d, COR2, Q02-R2, poI yoxyal kyl ene, polyol alkyl,

NH2. HC1, oxyal kyl am no, aI kyl car bonyl al k , lower alkyl S(O-Iower al kyI
lower 20 al kyl3-[S¢@yametybihisr-2aylkgit: dlmmhdémey}’l]-llc(ﬁéﬁ wingioxypheryphdl i nyl | ower
al kyl, thiazoli nyI dfa sl kyl ., piperidinyl |ower alkyl,

i m dazol yl car bonyl , Prokor ho inyl carbonyl, (lower alkyl )-am' nocar bonyl ,

Nl-rk)ylr rylhpéri di3n[32l—mbth&tmﬁr SQllhﬁanZ yl)]fi;lfm?fljw-(@hhethbxymen)?)hRy)kcl)pennpqn’rwI i nyI -1 owner
a ; I oX | owe ; no | ower

T dazol §| t hi O ypﬁoﬂé:“o’é}f'%ﬁhmfi Vﬁ%%y MR H\%B}OX heayll; 'PrOPe“

triazol yl phenyl qzhh@mb@w(theénkzayl)pﬁeﬂmQZQLMHM&XWM )&l ﬂfr)éken—l -one;

tetrazol yl phe t hi o-1'ower al kyl'; anm no nyl t hi o- | ower
&

N, N- di - subst i tot2emethari-hrébirand yDpheaylldvigs4 etripethoxiwhenyh)- ¥1ﬁé)P&m1rféle

ot i nopheny! e hREr ESMAELLhond SRISSENS chBMBGBhEKI 2 propemiones 11 ¢ ony
| over al kyl : -3I-@vmethai3k§4(m®n&” y)ptengi]A - R-@stRER b yibrzyloxy 38D PO3( OH)

wherein M+ is a pharnaceut i ﬁjoaigacc ptabl e cation; - C(O (CH2)2C2 M ;
_SOBMF; -1 over  al kyFRPEBASAYLISOPSII&F: - car boxy Iovver 20 9 October 2007

WO 01/ 98291 PGIj5USedolidhiéh- @beyi 4 dnﬁ& V_\\/hpﬁéﬁy}qLﬁ[n -(093-isopRpyRddakdioxy-

NN- di - substi tuted am no | ower erein the substltuents each

i ndependent |y repr és@ﬁk’oﬂyar\ﬁérdlﬁlemypwyﬂﬁyIPTDP%Pne,aI kyl ;
i rni dazol yl -1 awermahkyy-5-(ihBndRghNeny -1 B%Em@iﬁ(-'(4-‘ﬁ9ﬁﬁﬁh{éth¥x§')§héd§jl]9 or
2-propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3,4-methylenedioxyphenyl)-2-propen-1-
one;
3-[2-methoxy-5-(4-methylthien-2-yl)phenyl]-1-(3,4-methylenedioxyphenyl)-2-
propen-1-one;
3-(4-ethoxy-3-fluorophenyl)-1-[2-methoxy-5-(thien-2-yl)phenyl]-2-propen-1-one;
3-[5-(benzo[b]thien-2-yl)-2-carboxymethoxy-4-methoxyphenyl]-1-(3,4,5-
trimethoxyphenyl)-2-propen-1-one sodium salt;
3-[5-(benzo[b]thien-2-yl)-4-carboxymethoxy-2-methoxyphenyl]-1-(3,4,5-
trimethoxyphenyl)-2-propen-1-one;
3-[5-(benzo[b]thien-2-yl)-4-carboxymethoxy-2-methoxyphenyl]-1-(3,4,5-
trimethoxyphenyl)-2-propen-1-one sodium salt;
3—[2-ca_rboﬁymethoxy—4-methoxy—5 -(thien-.2-yl)phenyl] -1-(3,4,5-
trimethoxyphenyl)-2-propen-1-one;
3-[2-carboxymethoxy-4-methoxy-5-(thien-2-yl)phenyl]-1-(3,4,5-
trimethoxyphenyl)-2-propen-1-one sodium salt;
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am no; norpholinyl-1ower alkyl; pyrrolidinyl-Ilower alkyl; thiazolinyl-Iower
al kyl; 5 piperidinyl-lower alkyl; norpholinyl-Iower hydroxyal kyl; N-pyrryl;
pi perazinyl - lower alkyl; N-substituted piperazinyl-Iower al RyPstobdr@f8¥ n
the am ne substituent is lower alkyl; triazolyl-Ilower alkyl;

tetrazol yl -1 ower, al kyl; tetrazo%eél am no-lower alkyl; or thiazolyl-Iower
al kyl ; hydr oxyalksarboxymethogy? - meBeRY- o4 “‘4‘&5\)@?’”&“1@0@3&’5' het er ocycl o | ower

al koxy, heteroaryl QXethdRiHARY-OLROINA- 1-8EAiim Lmver thioal kyl, 10
het er oar al kyl | ower thioal'kyl, heterocycloalkyl Tower thioalkyl, heteroaryl

| oner al kyl , hEtearbuyoicthoxpremetapxyf-(thiest 2yoplrepy ] Hi-@.4.3-ower al kyl ,

arylthio [ ower alky]l. rogysl i o | ower al kyl, heteroarylam no | ower
al kyl , heterocycl oatlr%lmﬁ%l%?#\?\léﬁﬁygﬂ%& ,nola!r"%’sul finyl |ower alkyl,

aryl sul fonyl |®BiSeteatdljthieradyyl)os 4 Wimehoophedid]-1-014 Sarimlethpx gpHeayl)-2ut ed wit h
a noi ety that does not Zlcrjver_sel y affect the biological 15 properties of
the nol ecul e; I n a PR erP¥e enbodi ment, after the target biol ogical

activity, netah ,{b%nz%[@}@iiéﬂ-ﬁ-)&l)aﬂ@—diﬂi\@eh@{ A YIPI 3 4 ¥-thA¥GoRGsHRnj 1900t | Y
optim zed, substituent groups that do no}? contribute to these actors or
contri bute anot her pierentlpoe are renoved. 20 25 21 9 Cctober 2007

A di to f . : ' ' ded
conpound” sel CET S T BTG 3T Eu ONer SPy of s MHmetidEhefn BL o1 ec @
3-[ 5- (benzo[ b] t hi erbuienyl-pre?, 4- di et hoxyphenyl ] - 1- (4- car boxynet hoxy- 3, 5-

3 12, 4- ) ot hokV-ePoRt-snibseny 5 BRI ol datonsbrseyistnby - 3, 5

di met hoxyphenyl) - 2-jdiRi8Bherdyl - 2Ppen-1-one;

3-[2, 4-di met hoxy-5-(thi en-2-yl)phenyl ]-1-(4-carboxynet hoxy- 3, 5-
3-{2-metﬂmoxy—5-(thien—2-y8phenyl]- 1-(3,4-difluorophenyl)-2-propen-1-one;
3—[4-(thien;2-yl)phenyl]- 1-(3,4,5-trimethoxyphenyl)-2-propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-[4-(4-aminobenzyloxy)-3-methoxyphenyl]-

2-propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(4-hydroxy-3-methoxyphenyl)-2-propen-1-
one; '
3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-(2,3,4-trimethoxyphenyl)-2-
propen-1-one;
3-[5-(benzo[b]thien-2-yl)-2-carboxymethoxy-4-methoxyphenyl}-1-(3,4,5-
trimethoxyphenyl)-2-propen-1-one;
3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-[3,5-dimethoxy-4-(2-
morpholinoethoxy)phenyl}-2-propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-[2-methoxy-4-(3-methoxyphenyl)phenyl]-
2-propen-1-one;
3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-(3,4-dimethoxyphenyl)-2-
- propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(2,5-dimethoxy-4-(thien-2-
ylmethoxy)phenyl)-2-propen-1-one;
3-[4-(thien-2-yl)phenyl]-1-(3,4-dimethoxyphenyl)-2-propen-1-one;
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di met hoxyphenyl ) -2-propen- | -one sodiumsalt;

3-[5-(benzo[ b] t hi en-2-yl) -2, 4-di net hoxyphenyl ] - 1- (4- hydr oxy- 3, 5-

di met hoxyphenyl ) - 2-propen- | -one; 9 October 2007
3-[2, 4- di met hoxy-5- (t hi en-2-yl) phenyl ] - 1- (4- hydr oxy- 3, 5- di met hoxyphenyl ) - 2-
propen-| - one;

3- [ 5- ( benzo[ bPElRiBghexyf-{thisnz-y HE?W&X&/%EWWT‘Yf (e 2y BBhS AR doxy - 3, 5-

di met hoxyphenyl) - 2-iépeNond p}reﬁy"'l?-a -propen-1-one.

3-[2, 4-di met hoxy-5-(thien-2-yl)-phenyl]-1-(4-carboxynmet hoxy-3,5

di met hoxyphenyl ) - 2- pr open- 1- one; _

8- E)r50§) DCNARRAL &R ik hebech oF it PREGPRIRRAIN ' dherd 1d froviata b REAN Y] ) - 2

3-[ 2- net hmnypdsui@a-fmetmhyﬂeaﬁm@aneﬂa WOAMenyefiatbd (d3soAded-itt kihostt barynisiensd ) - 2-

pr open-

3- [ 2- et h%%ﬂgé TBOH LhSATRIUER 85 95fincA RRAVA i 2 PhernagedicAltY ASDBNERFIFL 2- pr open
- 1-one;

3-[2-nmet hoxy-5-(5-neth Ithlen yl) phenyl]-1-(3,4,5-tri met hoxyphenyl) - 2-

pr open- 1- QAprording to a fourth aspect of the present invention, there is provided a compound as
3-[2-nmeth 1- one;
3-[3, 4- d|ﬁ%¥ﬁ@§§kgf§pﬁ%é%h%ﬂ i; %ﬁﬁ%?f%?éfggg?éhﬁ§¥ﬂ2f o@é%ﬁg%§(§?91propen-
1- one; ahost.

3-[ 2- met hoxy-5-(t hi en-2-yl)phenyl]-1-(3, 4-dichl oro-2-hydroxyphenyl) - 2-prope
n- 1-one sodiumsalt; 2la 9 October 2007

3- Ez et h[%dbr&né 4o reetiimil dpe@nof2the prbEmYihyentiof3tikralisTpidiRiedPhesy lok-2- propen
- on

compound as defined above in the manufacture of a medicament for the treatment or

prophylaxis of a VCAM-1 mediated disorder in a host.

According to a sixth aspect of the present invention, there is provided a compound as
defined above for use in the treatment of prophylaxis of a VCAM-1 mediated disorder in
a host as defined in the fourth aspect wherein the VCAM-1 mediated disorder is a
VCAM-1 mediated disorder as defined above.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is an illustration of non-limiting examples of compounds of the present
invention.

Figure 2 is a bar chart graph of the inhibition of eosinophil recruitment (percent
eosinophils in the peritoneal fluid) by 50 mg/kg/dose of 3-[5-(benzo[b]thien-2-yl)-2,4-
dimethoxyphenyl]-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one. Balb/C mice (n=10) were
sensitized to ovalbumin on days 0 and 7 with a subcutaneous injection of ovalbumin
absorbed in aluminum hydroxide. They were then challenged with an intraperitoneal
injection of ovalbumin and sacrificed 48 hrs post-challenge. Peritoneal fluid was then

collected and spun

2le



|3- [ 3, 4; di met hoxy- 5- (3-pyridyl)phenyl]-1-(3,4,5-t r-i met hoxyphenyl ) - 2- pr open-
- one; :

i’s- [ 2, 4- di met hoxy-5- (t hi en-2-yl)phenyl]-1-(3, 4, 5-tri met hoxyph&fy¢tpbez-200bpen-
- one;

3- [ 2- met hox¥YO3M8%1 en- 2- yI ) phenyl ] - 1- (3, 5- di et hoxypheny! JSBYH10H&h- |

-one; 3-[2-nethoxy-5-(thien-2-yl)phenyl]- |

-(4-i odonwmenﬂwﬁﬁph ePiydey werepstaipshwith Difffigeik and a differential pgrformed. The test

37 2- et Rgouna (el ifladisibtel RSBk arbodsfy RGN Y4012 4hd 8P LG Bleeny!)
- propen- -one, hydrochl orrde sa‘Tnt,

g- [ 2- met hoiewfwﬂbi;]mi;ne}ﬁﬁydgepﬁhinw § mbd¢l D> ralietpoxipflammationas ebginophtilsaxy pleeny| ) -
- propen- =one rochloride salt:;

3-(3, 4- dWJoﬁéﬁpgﬁﬁ%VfﬁtéW&?@Pﬁlﬁ%%% (thien-2-yl) phenyl ]-2-propen- | -one;

- [5- (henzol b}l en-2-y1)- & et hpianenylhad: (Pod Sadad Bk BRXUPSIA dr %
[

2- met RepsyedS-thhd) | Bpredenditaie vy 150l -fgkdrdeiec dfor 0325 (bedismpagenyl))2,2- pr ope

1- o . .
5- ?lr)]g sinetspypheanll A-(314 S-rimethoxspiparedsorenen: leenes . o BAR(G o%irs h 8D ) Wtepr open

[

1- one; ,sensitiﬁed intradermally on day 0 with methPflated BSA gmetBSA). They were then challenged

[ 2, 4-di et oxg- 5-(thi'en-2-yl ) phenyl'] -1-(2, 3, 4-trinet hoxyphenyl ) -2-propen-
one: 3\u1[_}xgnq’@ A@,Q)ﬂagﬂ( mﬁh@ﬁglg_b}qd)me n”gx']e] animals were sacrificed 24 hours later and

- (3- Bt hoxy=d= (2= BVE ) 2 s - .
3R ol LR NS i R hERRIn, b et fom o spbibnd, )
Pro pen- | pone g3 ticpatowniadf petsce he 1 90:@,@71@ m“m‘*‘gﬁ“w iﬁranentoneal

- - hydr @xy-. - n -.2- DI, - sodl um sal t,

3-[ 2- et r‘%é’?-%%-‘%‘%’%? R g%%%ﬂi“é%%@%{%?&ng%o%@%h- pyri dyl net hoxphenyl ) - 2

Detailed Description of the Invention

3
p
3
n
3
3
I

It has been discovered that compounds of formula (I) inhibit the expression of VCAM-

15 1, and thus can be used to treat a patient with a disorder mediated by VCAM-1. These
compounds can be administered to a host as monotherapy, or if desired, in combination with
another compound of formula (I) or another bioloigically active agent, as described in more

detail below.

_ The compounds can be used to treat inflammatory disorders that are mediated by
20 VCAM-1 including, but not limited to arthritis, asthma, dermatitis, psorijasis, cystic fibrosis,-
post transplantation late and chronic solid organ rejection, multiple sclerosis, systemic lupus
erythematosis, inflammatory bowel diseases, autoimmune diabetes, diabetic retinopathy,
rhinitis, ischemia-reperfusion injury, post-angioplasty restenosis, chronic obstructive
pulmonary disease (COPD), glomerulonephn'tis, Graves disease, gastrointestinal allergies,

25  conjunctivitis, atherosclerosis, coronary artery disease, angina and small artery disease.

The compounds disclosed herein can be used in the treatment of mﬂmatow skin
diseases that are mediated by VCAM-1, and in particular, human endothelial disorders that are
mediated by VCAM-1, which include, but are not limited to, psoriasis, dermatitis, including

22



pen- | -one;

ro

[ 5- (benzo[ b] t hi en-2-yl)-2- et hoxyphenyl ] - 1- (4- net hoxyphenyl ) - 2- pr open-
o]

[

p
3-
- one; 21b 9 Cctober 2007 9 October 2007
3-[3, 4- dlne 0 (thien-2-yl)phenyl]-1-(2,3,4-trinethox 2- propen-
|  one; @6?23 acet yl thien-2-yl)- ]3 4E di met hoxyphenyl i(&ﬁ?%“;ﬁ Prop

trlnetoxyphenyl _propen-1-one;

[ 2- met [eeAematoug t itis, gnd) Karosys pargoma -agevelb s prodifgrativedisprdsse of smoofhne;

[ 2- ”EtQ?§&e§d t hi en- 2-yl ) phenyl ]-1-(2, 6-di met hoxyphenyl ) - 2- pr open-
one oxy-5-(t hi en-2-yl)phenyl]-1-(3, 4-di met hoxyphenyl ) - 2- pr open-
-one
- [ 2- met hoxy- IS“ Y?thaingﬂ"erz e’;T/‘P‘}db‘r‘%entyThf cfmf’ﬁunﬁl Séh Stc%()lser’fde 81>I<lycp ebr‘?yslﬁﬂ)eCt & (t)rBaetn- I
one; anti-inflammatory conditions that are mediated by mononuclear leucocytes.

[ 2- met hoxy-5-(thi en-2-yl)phenyl]-1-(3, 4, 5-trimet hoxyphenyl)-2-propen-
one; 5 3-[2- rrﬁiie@&ﬁotﬁer(érﬁvoeﬁmar yﬂe)daﬁﬁamidlsoitﬂedprésénﬁhMﬁa@adnbﬁwieeuea ydroxy) - 3
met hoxyphenyl ] - 2- propen- | -one

5-
3-
3-
I

3
3-

[ 5- (be rﬁ'%‘omrb\]epﬁ% At eapmsnt »f JissierRIt WEAD, TSRt reigction. (Beatment 3p4 BIRYPRLPSNedi ox

1-pr OWP)(%Qan 3t RssHlk ﬁ%ﬁs}ﬁ%y #@ﬁbﬁl 111013&&%19% dot ‘i’iﬂﬁbed to treatment of rec1p1ents of
t hi en- enyl ] 3- net hoxy- 4- g nmet hoxy) phenyl |
0

2-

- pr Opélﬂart |1ungo¢renb1@eqlz:ammowr Budn(emaewea_umk)up ﬁ@lﬁgn Pmall wel, or corneal

3,4 Il d'ﬂé Q:p Q L)mgx 44 r'fhe )¢ veﬁHSh or treatment of graft-versus-host
=2-y1 ) phenylT-1

[
2
(
[ 2- nethox 4- et hyl enedi oxyphenyl ) - 2-
r opeld- Idlseamewhlch sometlmes occurs followmg bone marrow transplantatlon

(4- et hoxy- 3-fl uorophenyl)-1-[2-net hoxy-5-(thien-2-yl)phenyl]-2-propen-

n
[

e; " In an alternative embodiment, the compounds described herein are useful in both the
5 ( benzo[alt_)}] ;nrgil a%?unzcu elgue(%cai %’rethr%X tnol} %i( ascu{TE &anégplfﬁg‘ (Y(l)IJll;ojﬁil(gSSEiIél hs5€d

in primary treatment of, for example, coronary disease states including atherosclerosis, post-

3-
y
3
1-
3-
p
3
-0
3-

_ angioplasty restenosis, coronary artery diseases and angina. The compounds can be

15 administered to treat small vessel disease that is rot treatable by surgery or angioplasty, or

other vessel disease in which surgery is not an option. The compounds can also be used to

stabilize patients prior to revascularization therapy.

In another aspect the invention provides pharmaceutical compositions for the treatment

of diseases or disorders mediated by VCAM-1 wherein such compositions comprise a VCAM-

20 1 inhibiting amount of a chalcone derivatives of the formula (I) or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier.

In another aspect the invention provides a method for treating a disease or disorder
mediated by VCAM-1 comprising administering to a patient a VCAM-1 inhibiting effective

amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof.

25 In another aspect the invention provides a method for treating cardiovascular and
inflammatory disorders in a patient in need thereof comprising administering to said patient an
VCAM-1 inhibiting effective amount of a compound of formula (I) or a pharmaceutically
acceptable salt thereof.
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ri met hoxyphenyl)-2-propen- | -one sodiumsalt;

[ 5- (benzo[ b] t hi en-2-yl) - 4-car boxynet hoxy- 2- net hoxyphenyl ] -1-(3, 4, 5-
ri met hoxyphenyl)-2-propen- | -one; 9 October 2007
-[ 5- (benzo thlen 2-yl) - 4-car boxymnet hoxy- 2- net hoxypheny| 1 -(3,4,5
rinethoxyph' ¥ propen- | -one  sodiumsalt; birusunbiio

[ 2-car boxyrret hoxy 4- met hoxy-5-(t hi en- 2- ylﬂ)lphenyl ]- 1 -(3,4,5-

i met hoxy phehyénpottr pspegtdhe invention@rovides a method and composition for treating asthma

;
"1 ot oy Brastgn - oodERO ke ol Eimprita PRFRI g o shid ity gp pifetve

4- car hoxynreif h caypdmdef Fomyla¥E)(or hipbarn@esntipallysngepiable-saB therd®f.

i met hoxyphenyl ) -2-propen- | -one sodiumsalt;

4- car boxynet hoxy- 2- net hoxy- 5- (t hi en-2-yl ) phenyl ]-1-(3, 4, 5-

I met hoxyphenyl ) -2-propen- | -one; '

5- (berizo[@(lﬁlg&ms 21 WePrasedit HivagGdexyphenyl ] - 1- (3, 4, 5-tri met hoxyphenyl ) - 2
ropen-

5- (benzo[ b] t hi en-2-yl) -2, 4-di net hoxyphenyl ] -1-(3,4,5-tri methox hen 1)-2
0[(§en- [ @ne embodmzent the invention p);gwdesycc!mpoux(lds of formula rf/ i yh-

(be'ﬁft&l{]ﬁ]:édﬁ'cﬁi}a%cébkz)bl@saﬂs&]ﬂ?&&ﬂékxyphenyl] 1-(3,4,5-trinet hoxyphenyl) 2

t
3
t
3
t
3-
t
[
t

r
5-

ut

2- met hoxy-5- (t hi en-2- yI)phegyI] 1 [4l§4 car;goxybenzyl oxy) - 3-
hoxyphenyl] 2-propen- | -ome

2-
4-
2-

met hoxy- 5-(t hi en- 2; %I)ph Benyl ) - 2-propen- | -one;
(t hi en-2- yI)phenyIf ? 2- propen- | -one;

|
[
|

[
|

[
p
[
p
[
but
[
t
|
[ 2- met hoxy-5-(thien-2-yl){ l | 5 obenzyloxy) 3- met hoxyphenyl ]

3-
tr
3
tr
3-
3-
3-
3-
me
3-
3-
3-

@®

or its pharmaceutically acceptable salt, wherein:

10

xi) the wavy line indicates that the compound can be in the form of the E or Z

isomer;
xii) R? and R are independently hydrogen or (C;-Cs)alkyl,
xiii) R R% R* R R R%, R, R* R*® and R are independently

15 xiv)  hydrogen, alkyl, carbocycle, aryl, heteroaryl, heterocycle, aryloxy; arylalkoxy;
heteroa.ryloky; heteroarylalkoxy, cycloalkyl, alkoxy, alkylthio, alkylamino,
aminoalkyl, haloalkylthio, acyl, haloalkyl, aryloxy, amido, acylamino, amino,
dialkylamino, aminodialkyl, trifluoroalkoxy, alkylsulfonyl, haloalkylsulfonyl,
aminocarbonyl, alkenyl, alkynyl, halogen, hydroxyl, thiol, cyano, nitro, sulfonic

20 acid, sulfonate, sulfate, sulfinic acid, sulfenic acid, sulfamide, sulfonamide,
sulfoxide, metal sulfinate, phosphate, phosphonate, metal phosphonate,
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ropen-| - one;

2-p

3-[ 2- met hoxy-5- (t hi en-2-yl) phenyl]-1-(4-hydroxy- 3-net hoxyphenyl ) - 2- propen-

I[S-(gne ?I) o J1)-2, 4-di ] ] 11-1-( 9 October 2007
enzo t I en- 4- di nmet hoxypheny 1- (2, 3, 4-trinet hoxyphenyl) - 2-

propen- | - on 03’9829{5 _(benzo [b]thien-2 PCTUSHA9720

-yl)-2-car boxyrret hoxy- 4- net hoxyphenyl J- 1 -(3,4,5

t ri met hoxyphenyl )phgsnbmapemldltb] -q@artwhydrate, amino acid, OC(R %2CO.H, SC(R")CO.H,

3- 5(benzo[b]th| Y, [ t Sinkife

mor phol i noet hoxy)B lﬁRdié;,Pz AT e,”@b@“%@gﬁ@éﬂlﬁéle golyoldel].ﬁﬁ G}?}%‘ﬁky 0,

)
I
i
[
”
[ 2- met hoxy- 5- (taﬂkwxmhfbnylbl)cphmwdr]alldyl BX)retwhnalyyldlowdr rikyh8(Q)ptvevey lalyhenyl | -
p
[
0

3-
2- propen-| - one;
3-[ 5- (benzo[ b] t hit¥Ao3Y3h. Sralkony BERRIDD HEHEA PIOXY-3hFerGeYsle HOWST, AR - 2.
gr dpeB lh- 0ne4 ? Eﬁtei’ﬁ%bﬂ@éyly Eete(ﬁbd’ybﬁﬁﬁz }(t}a)kphelﬂwbl] -tB.lﬂélRyl, heteroaralkyl lower
i met hoxy- t hj en- met phen - one;
3-[ 4- (t hi en- 2- y| ){pigalkyA ]hetiro(%cmﬁé’)l n‘%‘f’f'fg ﬁ%fﬁ e%m?%‘r](?ﬁéﬁ akyh hsteroryglog
Cct ober 2007 lower l heteroarylthlo lower alkyl, arylthio lower 1, heterocyclothxo lower
3-[ 2- rrethoxy4(th|en pheni/ [2 met hoxy-4- (t hi en- }/I)phe 1)-2
propen- | -one prdd °I"ebr@3(y » REEBIIFE 6“1’(“8 lower jalky aig}ﬁlé‘blgzﬂf t he

present Inventlonow&m ﬁlsﬂr&w Q%alkﬂhaﬁmﬁhmchembe 6paRANY butafitufear the

treatment of a VCAM 1 redi ated di sorder in a _hos nprising an effectlve
amourd® of conpourtittag meiptynibat é%v@tlﬁvﬁs%a‘ffﬁﬁc@mhl@wﬁl RieRastigsaph

carrier. Accordigp (;uqs)e a &W@Eﬂz et KoM oP LR Ky veR! vaElemt ﬁefse S

provi ded a comnpou a ove for 'use in the treatnent
prophyl axis of a MB@HM@BEO&M sor d¥@sMp  whergimtM is a Phalmaceutlcally

acceptable cation; -lower alkylcarbonyl-lower alkyl; carboxy lower alkyl; -lower
alkylamino-lower alkyl; N,N-di-substituted amino lower alkyl-, wherein the
15 substituents each independently represent lower alkyl;

XV) R! is H, lower alkyl, an optionally substituted carbocycle, aryl, heteroaryl,
heterocycle, alkylaryl, alkylheteroaryl, alkylheteroaryl or alkylheterocycle;

xvi) R? is an optionally substituted alkyl, alkenyl, alkynyl, aryl, carbocycle,
heteroaryl, heterocycle, alkylaryl, alkylheteroaryl, alkylheteroaryl or
20 alkylheterocycle; '

xvii) alternatively, R* and R or R® and R® can join together to form a bridged

carbocycle, aryl, heterocycle or heteroaromatic;

xviii) R?* and R** R*® and R**, R** and R*, R* and R®*, R?® and R**, R°® and R,

*# and R*® or R* and R®® can independently join to form a bridged compound

25 selected from the group consisting of an optionally substituted carbocycle, an
optionally substituted c)}cloa]kenyl, an optionally substituted cycloalkylcarbonyl,

an optionally substituted cycloalkenylcarbonyl; an optionally substituted aryl, an

optionally substituted heterocylic or an optionally substituted heteroaromatic, or
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According to a fifth aspect of the present invention, there is provided a
use of a conmpound as defined above in the manufacture of a nedi canent for
the treatnent or prophylaxis of a VCAM 1 nedi at ed di sorder BrOa@oter2007
According to a sixth aspect of the present invention, there is provided a
compound asWOfPFREd above for use in the treatnent of prophyi%ART& of a
VCAM 1 nedi ated disorder in a host as defined in the fourth aspect wherein
the VCAM 1 nedi ataligylaiedioxer wherein theaoring taminglude adcationyl, ggelicaesteesmided
above. BRI EF DES(%R&&TI oS (;;? 0%5] S Figure 1 is an illustration of
non-limting exanple$ of conhpounds of 'the present invention. Figure 2 is a

bar chart graph_of the inhibi4ionR Ok, €6SI NORMKLI . peGipuUlismeNes ( pEr cant .-
eosi nophi | s i 2 heatdedst ousddt ¢ ui’g)’&/’gg ’ﬁ%?k%/ﬂdgsﬂekgf“rﬁﬁ%%fﬁ and
3-[5- (benzo[ b] t higgn-gdey}d g% #%* and R5*, R and R*, R? and R, R and R*, R*® and R*?

di met hoxyphenyl ]-1-°(3, 4, 5-tri met hoxyphenyl )-2-propen- | -one. Bal b/ C mice
(n=108 were sengirRzad R%®canaiopethérmo bn anagys Iteareeycl opheteroaromatieapdneous

i njection of oval bum n absorbed in alum num hydroxide. They were then
chal | enged wi ) anatiigist ROFREYRE IR IR}, 08 REY andit 1easpddesTiR?, &1 REY @1 éri ced
48 hrs post-chall egge. Peritoneal fluid was then collected and spun 2le 9
Cct ober 2007 WO R Isosmbstitratrotgohaniodmgerionn onto slides. Slides were
stained with Diff Quik and a differential perforned. The test conpound was
adm ni st dnafothyr embbditheat)the dshyound] Bof thenforda (2, +2 and +6 hrs around the
time of oval bum n challenge. This is a nodel of allergic inflammtion as
eosi nophils are the major |eukocyte recruited into the peritoneum 5
Figure 3 is a bar chart graph of the inhibition of paw edema in a nouse
nodel of delayed type hypersgpsitivity by 50 ng/ksd dose of

3-[5- (benzo[ b] t hi en-2-yl)-2, % O H Rﬁ

R3(1.

or its pharmaceutically acceptable salt.

- In another embodiment, R! is independently H or lower alkyl, _R2 is an optionally
substituted alkyl; and at least one of R*, R3* R** R or R, and at least one of R% R3P R
15 R® or R® js a substituent other than hydrogen.

In another embodiment, R* or R* is optionally substituted heteroaryl or heterocycle;
and at least one of R%%, R, R**, R*, or R%* is a substituent other than hydrogen.

In another embodiment, R** or R3* is optionally substituted heteroaryl or heterocycle;
and at least one of R, R**, R", R*, or R is a substituent other than hydrogen.

20 In one alternative embodiment, one of the A or B rings has only hydrogen substituents.
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di met hoxyphenyl]-1-(3, 4, 5-tri met hoxyphenyl ) - 2-propen-I|-one. Bal b/ C m ce
(n=5) were sensitized intradermally on day O with nethyl ated BSA (net BSA).
They were then challenged wth nmetBSA on day 7 in the right dnbetdbeaa007 The
animals were sacrificed 24 hours later and 10 the left and ris%ht hi nd paws
wei ghed. Th¥OP¥P&9%hi ndpaw wei ght is subtracted fromthe righYSOHIHY paw to
gi ve the paw wei ght increase. The test conpound was adm ni stered by

i ntraperitonem a pirtigwat énshodindet, R inoptionsilhsubstitnted tienyh er benzothishyl®FBSA

hal | i iled i Rtk f I ti t b di d
Chat  compauris R Rer eri 0 Reh it BB, 18 ViR ohy e ARpE B0 sng
thus_can shibot Cfertsflok, alcaBoRchMoxyti 4 BiydhudlylivizyTost ot adiayer Ao, 1

C

These nmpounds can be admi nistere 0 a host as _nonot herapy, or jf

desi r ed, MuprocgHsbrhspIoriod. tHaromndd FRICGBSE HAcOT, NREHRIGert So8, Pylck-ner

bi ol oisgi Chohits DRRA) S5 GRSy oA iy Hicr o Y Sur-
corrpoéndglﬁ%%tynm%éwl?sed to torrxg, |ﬁ€?ar?1m?}(’)’ry di s’%?%lersft h%twgre r?eg’i ated by
20 VCAM 2-ylmethox, fig;3-pintethoay hndnattleast oue e R¥r R1% &', RFroreR™ deon sebistitupnt,
psori asi s C%E%LC fibrosis, post transplantation late and chronic solid
organ re*HEt PBRLYIRAR bl e sclerosis, systenic |upus erythematosis,
inflammat ory bowel diseases, autoi mune djabgtes, _diahgtli gt Lpopat hy,
rhinitis, iscHeoHcF éﬁ‘é?‘_i%m@natil?ﬁsh?%?,d&s-tganﬁi ol a ty ${gséengsi g _ﬁr oni c
obstruct ipee ;o Q%ﬁgpﬁhya qias?‘ﬁé%c(’ KP4 R@‘!, el il ot RS0, 13P gy ERPdRPease,
gastroi ntestinal allTerdies, conjunctivitis, atherosclerosis, coronary
artery diaaéR¥Feor RhghdR™goi te farkd a earbayyiedirgehaerocyEheordetamumiic da wbichs ed

herein can be used in _the treatnent of .infla tory ski.n .di.seases that are
medi at ed Wy caseogyele, anyhgheteroary P?E’ﬁﬁeﬁﬂ"?’dﬁd?r&n 'ehP5t h &Ry g?ﬁ’a"é’ﬁgn%uﬁat are

medi at ed cBijudtdiNb dnothéticaibobyidd, 4HE, helettaryd bEhetstbeycieni ted to, psoriasis,
dermatitis, rncluding 22 9 October 2007 WO 01/98291 PCTI US01/ 19720

eczenat ous deirgg%tit %.}"joﬁmr D HRARAE | cifheSRICAMBR S W bn@R*Psth it G6:3t Ve
S

di sorders of
membered methylendioxyphenyl group.

15 In a primary embodiment, the compounds of the formula (I) are of the more specific
formula (IT):

Y

or its pharmaceutically acceptable salt or prodrug thereof, wherein:
20 R, R*® R R R R?P R, R*, R and R are defined above.

In a particular embodiment, the optionally substituted carbocycle, aryl, heteroaryl or
heterocycle is a 5, 6 or 7 membered ring, optionally substituted or conjugated to another

optionally substituted carbocycle, aryl, heteroaryl or heterocycle.
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muscle cells. In yet another enbodi nent, the conpounds di sclosed herein can
be selected to treat anti-inflammatory conditions that are nedi ated by
mononucl ear | eucocytes. 5 In yet another enbodi nent, the conﬂdﬂctdberdK)OVhe
present invention can be selected for the preventlon or tr ment of
tissue or o‘P’BéfH ’fz?]anspl ant rejection. Treatnent and prevePrﬁ ?lgﬁquwg%o organ or
tissue transplant rejection includes, but are not limted to treatnent of
reci pi ents of In ireet sub-embodimenththednvention provisey rans sarpoupdsipfefprmpla (B eat i c,

Ki I I d d
for i hipﬁi@sﬁpﬂ%wa%eﬁ?ﬁfgaﬁcﬁg@ ?ﬁﬂfgf#&%?‘é’%@h@&@% i sease. i ch

somet i mes occuas || g, mar.r wtra antation rnative
embodi nent, : f39 49 gr i & dndraeme ?}’a? e‘ﬁﬁeéia{jﬁliﬂ ﬁnﬁ"l’b IR o Pri mary

and adj u rﬁﬁfoh f@&bﬂ? | ch_to?@ %e’i@&tycféf h&%ﬂbﬁﬁﬁ@ CO@Z@K{)ZQO%Q aftferein h{é i€ eTyeunds
are used Plnar treatnEnt Coronary di sease states

i ncl udi ngowhﬂwbébalkﬂbstp@ar}'[b@%@fi Rdinpq Bst*}ndr R Eenindsnsndenty selestsd Gemer v
di seases g‘é’gs%‘ggwg%yfhsox Eﬁilgfgﬁ%@i@ orlﬁraquo&ﬁfee ra?}q th@tefo(:ﬁﬁé g8l |

vessel by surgery or angioplasty, or other
vessel dlkﬁ&ﬁﬁql,lpnefamhblghtnemylgebqrxzothlenﬁt an option. The conpounds can al so be
used to stabilize patients prior to revascularization therapy. In another

afSpgct the i nmegﬁé emgm&ﬁtd%s lﬁv%ﬁam@mﬁdeeaﬂanmampamﬂé ofiorfirnila (Ie abd eat ment
0 | seases or | sorders nedi ate oSl t1
oY | S0 PRRRAC AEcIGET HPraSAER A S A RUTE SRR TR B PO RLTR, o

formyga (ih )m%rmlﬁmﬁ&%mag F&&ﬂc&ﬁbtvcm 6pdssibh gt Mahicrdnigareoficentiadion.
pharmaceutically accept able carrier. In another aspect the invention

provi des a method f ﬁﬁ)tghpgat?eag'o%@%ﬁ\m&\f}@@rﬁer RONRYI RiepbySAVEAM 1

conpri si ng adni fil oy er| n ati ent i'nhibiting’ effective anount

of a conpgfing Q;aeétai rr&bﬂl (}ia)ogeﬁ alipgy rmodmxw caCR):LEnHpt S6(RL)E€BLH, tdrer eof .
25 I n anot her ﬁect t he, i nvent.i provbfE t ho for Ereatl the
car di ovas%?@?hg eFL; qrifp PRFHHRAE TR o S o ss‘ﬂit’n pdt i ent”i AW e Yher Sof

conpri si Ngy,adixk Nkt ?i‘ddfi!g 40 s%&bféd plﬁaép@ﬁﬁenﬁdj\ frofe-Aiv4 Qhallogéii h.hioL rgaref ferd,i ve
_anount of a conpoun formul a (1) or a phar maceutlca
15  optionally substltuted alkyl; cycloa]kyl hydroxy; alkoxy; alky alky}ammo aminoalkyl,
haloalkylthio; haloalkyl; carboxyl derivatives; aryloxy; arylalkoxy; heteroaryloxy;
heteroarylalkoxy, amido; acylamino; amino, dialkylamino; trifluoroalkoxy; alkylsulfonyl,
haloa]kylsillfonyl; sulfonic acid; sulfonate, sulfate, sulfinic acid, sulfenic acid, sulfamide,
sulfonamide; sulfoxide, metal sulfinate, phosphate, phosphonate, metal phosphonate,
20 phosphinate aminocarbonyl; alkenyl; alkynyl; alditol, carbohydrate, carbocycle, aryl,

heteroaryl, and heterocycle; or

the remaining R*P groups can join to form a 5, 6 or 7 membered optionally substituted
carbocycle, aryl, heteroaryl or heterocycle, optionally conjugated to another optionally
substituted carbocycle, aryl, heteroaryl.

25 In a preferred embodiment the invention provides trans compounds of formula (XX) and
a pharmaceutically acceptable salts or prodrugs that increase the solubility of the molecule
while maintaining or increasing the inhibition of VCAM expression

wherein:
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acceptabl e salt thereof. 23 9 Cctober 2007 WD 01/98291 PCT/ US01/19720 In
anot her aspect the invention provides a nethod and conposition for treating
asthma or arthritis in a patient in need thereof conprising9@dcbbher007i ng
to said patient an effective anount of a conpound of fornmnul aoé)/l% or a
“phar maceut | W48t cept abl e salt thereof. 1. Conpounds of PeHESBIE Nt

I nvention 5 In one enbodi nent, the invention provides conpounds_ of formula
(1) and theirat lharomcefitthe 2, yREc ®8ht BB ads RPY s seleghed droamy OCRCOHR2 R2P

R3- 0 A ! R’ .R50 (1) or its pharmaceutically

accept ablsﬁﬁaﬁmﬁ%‘)éﬁuﬁ ¥ wavy line indicates that the conpound

can be in the %]orlgnof4 the E orc Z isoner; xi ia R22 and R23 are .

i ndependent | yREy & oden Br dR Cayapalspted ingenendently froma 5t halogen, thigacyapgy 0,

R3P, 0, K L d e ' y n ¥l cle,
RO %&ﬁe%ﬁ&wﬂ Ragd B#réla/alﬂyi )ﬁﬁ%’f‘% ARIEN argle¥! alGHAEEY

aryl, heteroa terocycl e, “aryl oxy; ary! oxy; " het éroaryl oxy;
het er Gar yamitolligly haloglisytkEib:khaloalkyl; lcatbyxyl sletivdtives; arylexyk piylaaxy;, betaparilony:ky| |

hal oal kyl, thi o, . acyl , Qa . ar Y i @no2 Ly 21 1
di al kyl ar%et%f’"yéai]f"y‘ﬁb&gﬂg{l‘ky%’&aﬂl?ﬁ #&’%’aﬂ"ﬂgo 2 a?’k%?ﬁs% onyl” alkyButfony],
hal oal ky Ihalehlkyimyfonyl; sulfonic acid; sulfonate, sulfate, sulfinic acid, sulfenic acid, sulfamide,

sulfonamicie; sulfoxide, metal sulfinate, phosphate, phosphonate,' metal phosphonate,

phosphinate aminocarbonyl; alkenyl; alkynyl; alditol, carbohydrate, carbocycle, aryl, heteroaryl

10  and heterocycle; or

the remaining R*P groups can join to form a 5, 6 or 7 membered optionally substituted
carbocycle, aryl, heteroaryl or heterocycle, optionally conjugated to another optionally
substituted carbocycle, aryl, heteroaryl.

15 In yet another preferred embodiment the invention provides trans compounds of
formula (1Y) and a pharmaceutically acceptable salts or prodrugs that increase the solubility of -

the molecule while maintaining or increasing the inhibition of VCAM expression
wherein:

R® is selected from OCR'),CO.H, SCR'),COH, or NHC(RR'),CO.H; or its
20  pharmaceutically acceptable salt; ' '

R! is H, or lower alkyl;

R*® R® R® R® R* R* R*, R** and R** are selected independently from H;
halogen, thio, cyano, nitro, optionally substituted alkyl; cycloalkyl; hydroxy; alkoxy; alkylthio;
alkylamino, aminoalkyl, haloalkylthio; thio; cyano; halo; haloalkyl; nitro; carboxyl derivatives;

25  aryloxy; afylalkoxy; heteroaryloxy; heteroarylalkoxy, amido; acylamino; amino, dialkylamino;
trifluoroalkoxy; alkylsulfonyl, haloalkylsulfonyl; sulfonic acid; sulfonate, sulfate, sulfinic acid,
sulfenic acid, sulfamide, sulfonamide; sulfoxide, metal sulfinate, phosphate, phosphonate,
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am nocar bonyl , al kenyl, al kynyl, hal ogen, hydroxyl, thiol, cyano, nitro,
sulfonic 20 acid, sulfonate, sulfate, sulfinic acid, sulfenic acid,

sul fam de, sul fonam de, sulfoxide, netal sulfinate, phosphat%®Qctober 2007
phosphonat e, netal phosphonate, 24 9 COctober 2007 WD 01/98291

PCT/ USO / 19 W8R8 phi nat e, al ditol, carbohydrate, am no BCVESOIE% ) 2002H,
SC(R )2CO2H, NHCHR CO H, CO R2, COZR pol yoxyal kyl ene, pol yol al kyl,

oxyal kyI amtalophosphdnytec aphbsphirlatel kpinocirbensl; alkesyl; Slkonyl @A@tohalcklwhyflrﬁmer

al kyl - [ |, aral koxy, heteroaryl |ower alkoxy,
het erocyc ° \/\e?rygﬁ’ﬁ%&daryl’%gﬁﬁee% clfél oxy, het er ocycl eoxy, ar aI kyI | ower

t hi oal kyl , het J oar I th| al ky. el yI

t hi oal Kyl . heRer %lérlff}’ﬁ ARFRE, Rjand %e E‘r‘l%@g’r %{fﬁ%@‘@gﬁ B8 ¢ hi o
| over al WB ’cat?f)q% %l‘ﬁlzllg)vﬁr %Mered%ﬁ@ﬂaﬁ %ahsat u@d%afb%!‘%‘le a@'l Nétero 1or

het eroarylam rio | ower alkyl, heterocycloam no | ower , arylsulfinyl

| ower Sal Kgterocyiely,| optiératly| compugsted a ko yanothen yonsionallyi @hb&tlaﬁedoecattpw%am
substi t ut %g ?139 ) mt lﬂe ety that does not adversely affect the biol ogical
propertles o1 the eule -C(O (CH2)2C2- M, -SCB8M+, or -I|ower

Slhglrrag}est i \22 et ‘?‘B@Mﬁ%‘g@%? &Yen“ﬂncﬁ%%%%sﬁﬁ?i’%%%ﬁo%%? f?%‘\?ﬁ/ear@ﬁ?yl a

car boxy |;$hwﬁiacaitfé%ﬂly accépRabidd saltbiorbdrugsthatlatemactasdlically, stablié: di - subst i t ut ed

am no | ower al kyl-, wherein the 15 substituents each independently
representyl.puer al kyI xv) R is H Ilower alkyl, an optionally substituted
car bocycl e, aryl, heteroaryl heterocycle aIkyIaryI al kyl het eroaryl,

al kyl het er oar yha Or ngl het 0 ggH J %ﬁﬁl | 36 §Hpﬁ§ i tuted

al kyl;” al kenyl™, Q alrnyF eﬁ%eérl oscei%\é eh ?ygrﬁga%} terocycle ! dr

al kyl ar y|unsﬂisﬁﬁdfehemymaiyylba]kﬂt lajMolegt elkga]ﬂny,l altiylam?rb; adnln;wdiﬂe;ﬂ;e hdogdkjrl&uo
haloalkyl; carboxyl derivatives; aryloxy; arylalkoxy; heteroaryloxy; heteroarylalkoxy, amido;
acylamino; amino, dialkylamino; trifluoroalkoxy; aminocarbonyl; alkenyl; alkynyl; alditol;

~ carbohydrate; aryl; heteroaryl; and heterocycle; or

15 R and R* R** and R’ R*® and R*; or R* and R’®; independently form a 5-7
membered optionally substituted carbocyclic, aryl; heteroaryl or heterocyclic ring;

the remaining R™? groups are selected ihdependently from H; halogen, thio, cyano,

nitro, optionally substituted alkyl; cycloalkyl; hydroxy; alkoxy; alkylthio; alkylamino,
aminoalkyl, haloalkylthio; haloalkyl; carboxyl derivatives; aryloxy; arylalkoxy; heteroaryloxy;-

20  heteroarylalkoxy, amido; acylamino; amino, dialkylamino; triﬂudroalkoxy; alkylsulfonyl,
haloalkylsulfonyl; sulfonic acid; sulfonate, sulfate, sulfinic acid, sulfenic acid, sulfamide,
sulfonamide; sulfoxide, metal sulfinate, phosphate, phosphonate, metal phosphonate,
phosphinate aminocarbonyl; alkenyl; alkynyl; alditol, carbohydrate, carbocycle, aryl, heteroaryl

and heterocycle; or

25 the remaining R*® groups can join to form a 5, 6 or 7 membered optionally substituted
carbocycle, aryl, heteroaryl or heterocycle, optionally conjugated to another optionally
substituted carbocycle, aryl, heteroaryl, and

R, is H; or lower alkyl; or
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xvii) alternatively, R22 and RRa or R23 and R6" can join together to forma
bri dged carbocycle, aryl, heterocycle or heteroaromatic; xviii) R2a and
R3a, R3a and R4", R4™ and Rya, R5" and R6", R2a and 0, R3P a®dOé&dber 2004AR -
and R50 or Qo3 @ﬁszgepp can independently join to forma briggeg gg pund 25
sel ected fron1t e group consisting of an optionally substituted carbocycle,
an optionally substituted cycl oal kenyl, an optionally substituted

cycl oal kyl carbonyl, an optionally substi t ut ed cycl oal kenyl car bonyl ; an
optional ly substltuted aryl, an optionally substituted heterocylic or an

optional | y -suls prefermed) eﬁb?@%‘&r”éﬁw’ﬁ’t’?‘@“@@“d%“mﬂ%? dsd dormuif{Ih Erd g 091
PCTI USOL, }%Qcé’alu@i ﬁ&@%ta{m%ysaf?sr or}'&?&dr@ésr{hét*af‘e thétsHd1iEAN stabfd: ude a carbonyl,

cyclic es am de onate, or phosphonate; xix) at |east one

of R2a, gl,eleo Rsa, R6a, 0, 0, R4AP, R5P or R6P is, or R2a and R3a, R3a

and RRa, a and Rya, Rya and R6a, R2P and R3P, R3a and 0 RAP and R5P ' 5

or RSP and RGP, cone oget her to _be, an ryI eter I romati c;
¥ s el

and x%) at | eRstagiR’ & eP?é’QentHSféom Rach grggetr c% Bf R2P,
R3P, R4 Phet@%ﬁafe refe@ﬁﬁy 1 zﬁlﬁ o%%%ﬁ aft, Iaﬁc[ R!Bhﬁﬂi ﬁgﬂdkbaﬁn R’“rhnafi@@ her

_enbodi nent corrpoun mul’a R3a R3R A
H B R4a Riectddofromn Bdayano; RSHOBRIO Poefembliyt & Manﬂhc%tmm@ﬂlaﬂiyacmbla&m,e

sal t. alkoxy; a]kyltlno, alkylamino; aminoalkyl; haloalkylthio; haloalkyl; carboxyl derivatives;
| aryloxy; amido; acylamino; amino, dialkylamino; trifluoroalkoxy; aminocarbonyl; alkenyl;

10  alkynyl; alditol; carbohydrate; aryl; heteroaryl; and heterocycle; or

R3® and R*, R* and R**, R* and R*, or R* and R*® independently can join to form a
5-7 membered optionally substituted carbocylic; aryl; heteroaryl; or heterocyclic ring; and

the remaining R™® groups are selected independently from H; halogen, thio, cyano, nitro,
optionally substituted alkyl; cycloalkyl; hydroxy; alkoxy; alkylthio; alkylamino, aminoalkyl,
15  haloalkylthio; haloalkyl; carboxyl derivatives; aryloxy; arylalkoxy; heteroaryloxy;
heteroarylalkoxy, amido; acylamino; amino, dialkylamino; trifluoroalkoxy; alkylsulfonyl,
haloalkylsulfonyl; sulfonic acid; sulfonate, sulfate, sulfinic acid, sulfenic acid, sulfamide,
sulfonamide; sulfoiide, metal sulfinate, phosphate, phosphonate, metal phosphonate,
phosphinate aminocarbonyl; alkenyl; alkynyl; alditol, carbohydrate, carbocycle, aryl, heteroaryl

20  and heterocycle; or

the remaining R™? groups can join to form a 5, 6 or 7 membered optionally substituted
carbocycle, aryl, heteroaryl or heterocycle, optionally conjugated to another optionally
substituted carbocycle, aryl, heteroaryl, and '

R!is H; or lower alkyl.

25 In another embodiment the invention provides trans compounds of formula (II) and a

pharmaceutically acceptable salts or prodrugs:

wherein:
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I n anot her enbodinent, R is independently Hor |ower alkyl, R2 is an
optionally substituted alkyl; and at |east one of R2a, R3", R4a, Rsa, or
R6a, and at |east one of WP, WP, R4P, 15 R5P or R6P is a sul9dD¢tobee2006t her
t han hydrogen. I n another enbodi ment, R4P or R5P is optional Isy substituted
het er oar yl g\yf’“ﬁ@’fzé’rocycle; and at |east one of R2a, R3a,FPRSEYIY or Rea
IS a substituent other than hydrogen. In another. di nmept a or_Rsa is

e
optional | y subtdtast OnemfﬂiaelbﬂwiagybiIS(thadB?“oBﬁf(ﬂné;Rm,gga@tR caxR” amtR8t 0,
R3P, R4P, RSP, or R6P.is ubstituent.other than.hydr 20 1n o
al t er nat F%C%Wﬁﬁtb?rn@ fprm B%e%oqrsi REOACTEd O@W%gl%ﬁ%tg%g rh%%(?%%rogj’gﬁomﬂ?
subst i t ugiBstituted?Ret&roFoled PPtiond QP TonjEhied 48 8rGAer RipTiohiHyl subSMifdd | cartecycle,
particul ar ,enbodi nment, R5p i s opti orgsll L'X sybsti t ut etght hi enyl oy 0
benzot hi SRYmallpgupstituged arhyor hetguoaryl,puherey terqatom ofthe ing i5 gelopted frpm O,
i ndepgndgnyr N ahy dr ogen, net hoxy, ethoxy, propoxy, benzyl oxy,
4- car boxybenzyl oxy, 4-ethoxycarbonyl benzyl oxy, 4-am nobenzyl oxy, fl uoro,
chloro, bronog..i o Y RED ;ZQH%-Q% & R R, @8 Hyamd)r 1 d- 2
5 yl net hoxy, glfrﬁ%% cn %I gret ?06;1(/’ Syrl %qe%%xy; t hi en- 2= yi rret’hgxy,
t hi en- 3- pltret diopallyf sobstifuted riltylioxyslodliyl; Sygiomyt hwyy; aaliylthio] eliylaming of

Rea, R3a, Rda 1 O 0, Is.a, substituent. other f r .

anot her &% ,Oa%yﬁ?q%a}ﬂoagﬁé c%'? oﬁélad,é nﬁglg,es’ ﬁﬁ@"&e@?%’, %Zg”y‘h% Rda,
RSS or B@@;oafﬁ%mxﬁ%ﬁamdad?&mo indy3amimngd di-'aélll@rlanﬁﬂad g‘rﬂiloRmH;,oxﬁfSalkalsullfdi@h, Rep
and Rap, p.and Rdp, R4p 10 and R5p or. RS n .join to rm .

car bdfycl Palgykﬂll,f°lﬁgt%’r§8g‘§c"‘}c@’ &P&W@?Egrsb‘if?%’ng‘ll °iat‘ilda\/rﬁl'g?‘f"? ﬁgﬁc zi'lﬂga&l%l e,
aryl, hets?&'&ﬁfn‘i&e; Oﬁulhﬁicﬁ,r gﬁé‘tﬁl' f!suiﬁilat%, thoﬁplﬂfe, 7plﬂ£;§| H@ﬁﬁteﬁ métﬁlg,pheiﬂﬂnbmiltal |y
conj ugated to_ anot her carhocycle, aryl, heteroar or .heteroc e. yet
anot her @heBhingteRmInecRrbRBYL yﬁﬁ%‘r’%hﬂ@ﬁﬁ °§¥F§"‘tﬁféﬂ]"8¥' © ?EX’&GFCFH“QH& |
menber ed aﬁ@ﬁ&y&@m.%yphenyl group. 15 In a primary enbodi nent, the
conpounds of the fornula (1) are of the nmore specific

the remaining R*P groups can join to form a 5, 6 or 7 membered optionally substituted

15 carbocycle, aryl, heteroaryl or heterocycle, optionally conjugated to another optionally
substituted carbocycle, aryl, heteroaryl.

In another embodiment, the invention provides trans compounds of formula (II) and
their pharmaceutically acceptable salts or prodrugs thereof: '

wherein;

20 R™, R** R* R5* and R®® are independently selected from alkyl, alkoxy, halogen,
preferably Cl, Bror I, hetéroaryl, O-alkylheterocycle, O-akylheteroaryl, carboxyalkyl;

R? R® R*® R® and R% are independently selected from alkyl, alkoxy, halogen,
preferably F or Br, or heteroaryl, preferably benzothienyl.

In one preferred embodiment, the invention provides trans compounds of formula (II)

25  and their pharmaceutically acceptable salts or prodrugs thereof:
wherein: |

R*® and R are independently H;
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formula (11): Rea :::~": RSa Rso (H) or its pharmaceutically acceptable
salt or prodrug thereof, wherein: 20 Rea, R3a, Rd4a, RSa, R6a, Rep, Rap, RP,
R5p and O are defined above. In a particular enbodi nent, theQthbmaDDY/
substituted carboc cle, aryl, heteroaryl or heterocycle is a 6 or 7
menber ed ri NQ Y188 onal Iy substituted or conjugated to an%‘f%$“1/1%7ﬁ?i onal |y
substituted carbocycle, aryl, heteroaryl or heterocycle. 27 9 Cctober 2007
WO 01/ 98291 PEYY, B0 R IRFCarkirR G rent irelependntiyrdstedieddiom H K, @R eRt isdower

Recept abruoD heeeal AaRCou: R BECatLpr N RORCOR I AR oL B

are i ndepeagepte syit;sel ected from al kyl, al koxy, hydroxy, hal ogen,
preferably chloro, heterocycle, het er oar onat | c, OC(R)2CX2H wherein R is

H or 5 | owerzal gy eaé]gf QiSkyaﬂae;ﬁeﬁéf&ﬁﬂ}arglegtedOﬁoﬁﬂpﬁ)-aﬁ@f %%SZ?EP%EI y F

i ndependent | sél ect rom koXy, hydroxy, hal odgen

or Br5 caGBOyCOH, oaNbﬂC(thﬁszboyﬂdl&ammeuﬁveﬂjem@aﬁgbleSqﬂs eidr abl y t hi enyl or
benzot hi enyl. In one enbodi nent the invention provides trans conpounds of
formula (11). &\ orpdvasramebuti cal |y acceptable salts or prodrugs that
exhibit a sufficient solubility in water and an 10 in vitro inhibition of
fifty percent of VCAM expression at 10 m cronol ar concentration. In another
enbodi nent, at |east one of Rea, R3a, R4a, Rya, RRa, Rep, R3a, R4P, R5P and

RGP i s sel ect ‘i'xgarﬁc{t&m bﬁér%%boﬁi:ﬁéﬂl‘%he B YprovilidsRrahd @Q%bbung%Rf&r%ngH or

NHC( Rl ) 2CO2H; Its armaceut i cal’l y acceptable salt; is H or |ower
al kyl ; t@m@ﬂmnphma@&u@llu@g@pabb Ssléﬂlté@t@ljlgsﬂ@wéndent ly fromH, hal ogen,
thio, cyano, nitro,

10  wherein:

R R%*, R and R*® are H;
R** R%® R and R® are OMe;

R* is OC(R'),CO,H, COH, SC(R');CO-H or NHC(R');CO:H; or its pharmaceutically

acceptable salt;
15 R! is H or lower alkyl; and

R is a heteroaryl or heterocycle.

In another preferred embodiment, the invention provides trans compounds of formula

(IX) and their pharmaceutically acceptable salts or prodrugs thereof:
20  wherein; |
R*, R% R* and R% are H;
R, R*, R** and R¥ are OMg;

R* is selected from OCR")CO;H, COzH, SC(R"),COzH or NHC(R"),CO.H; or its
phérmaceutically acceptable salt;
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15 optionally substituted al kyl; cycloal kyl; hydroxy; al koxy; alkylthio;

al kyl am no, aminoal kyl, hal oal kylthio; hal oal kyl; carboxyl derivatives;
aryl oxy; aryl al koxy; heteroaryloxy; - heteroarylal koxy, am doQctabst 2067 no;
am no, dialkylam no; trifluoroal koxy; al kyl sul fonyl, hal oal kyl sul f onyl ;

sul fonic acl"® Rt onate, sulfate, sulfinic acid, sulfenigcﬂﬁ?ﬂaqgﬁlfanide,
sul fonam de; sul foxide, netal sulfinate, phosphate, phosphonate, netal
phosphonat e, R2ds Bholeplr slkylpatdni nocar bonyl ; al kenyl ; al kynyl; alditol,

car bohydrate, carbocycle, aryl,. heteroaryl, and heterocycle; or the

r emai ni nRRE aenpsyloahetpotytld.o forma 5, 6 or 7 nenbered optionally
substituted carbocycle, aryl, heteroaryl or heterocycle, optionally

conj ugat ed t 0 yRRRYES HreFirtd OB ddinens URS triveitioRthreAn&aeans | cBmpaindk of Rinaroar y! .
25 In a preferred enbodi nent the invention provides trans conpounds of

formul a ((0) podihair pharppeeutieally geseptablopalicer ppdmpsdhesealt s or prodrugs t hat

increase the solubility of the nolecule while maintaining or increasing
t he i Bhi billeram of VCAM expression wherein: 28 9 Cctober 2007 WD 01/98291
PCT/USO /19720 at | east one of the 0, 0, R40, Rya and R6P is selected from

OC(R1) 2CO2H, RCRR R2QARS Md®(R ) 2CO2H or their salts; R2a, R3a, R4a, Rya
and R60' are selected independently fromH, hal ogen, thio, cyano, nitro,

optional |l y subsé ijstse | 1348 | k¥l ; hydroxy; al koxy; al kyl t hi o;
al kyl am no, ?drlril ﬁggl’lg?, %I %ﬁk@?’t |xo; hal oal kyl ; carboxyl derivatives;

aryl oxy; | al koxy; heteroaryl oxy; heteroaryl al koxy, am do; acyl am no;
am no, dﬂ§?¥V$Bﬂ?9%Q“¥Sﬁ@@ﬂﬁ?%alkoxy; al kyl sul fonyl, hal oal kyl sul fonyl ;
sul fonic acid; sulfonate, sulfate, sulfinic acid, sulfenic acid, sulfam de,

sul f onani de; Juknehar decfemet embogiment,ihe invepiraspptes, trass copmewds of formuly
Car bRy oL and BB P AR cly ORA AR or R EMered? (/1Y - Bl AL OL
whprein;
R*, R R? and R® are H;
R, R* R R® and R*? are OMe; and

R is a heteroaryl or heterocycle.

15
In another preferred embodiment, the invention provides trans compounds of formula
(ID and their pharmaceutically acceptable salts or prodrugs thereof:
wherein;
'R3‘3 and R® are H;
20 R%andR* arc OMe and,

R2*, R%®, R*, R** and R®* are independently selected from H, OH, SH, halo, alkyl, CFs,
O-alkyl, CO.H, NH,, aminoalkyl, aminodialkyl, SOsH, sulfonamine, sulfonaminodi- and
mono-alkyl, o-aminoacid, heterocycle, OCR!,COH, COH, SCR')COH or
NHC(R"),CO,H; or its pharmaceutically acceptable salt;
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10 and heterocycle; or the remaining R& groups can join to forma 5, 6
menbered optionally substituted carbocycle, aryl, heteroaryl or

or 7

het erocycl e, optionally conjugated to another optionally suBddétober @607

car bocycl e,w@bybspoinet eroaryl . 15 In yet another preferredgrhgaidmnt t
i nvention provides trans conpounds of fornula (11) and a pharnaceutic

acceptabl e sal{s_or 8rod ugs that increase the solubility of the nole
whi | e mai nt ai i’ﬁ&lo‘ﬁrl ‘i"ﬂé‘ﬁlggsai“ g the inhibition of VCAM expression wher
R2R i s sel ect eg.f rom OC(R1) 2C02H, SC(R )2C02H, or NHC(RI)2C02H;, or its
phar maceut i caRT'ys sbaterptighbl e salt; R is H or lower alkyl; R3a, R4A, 0O
R6a, Rea, R3a, R4a, Rya and R6a are sel ected i ndependently fromH,

hal ogen, t hi oln agtheoprefirted @mboginicot dlid invenibs pravides drans kgrhpoungs diokrkylh ;
hydr oxy; Kk . al kyl thios i_kyd.an ] I ., haloal kylthio; th
cvano. ”ndfthetitkic ety sReg i B pBhRSRetEE: 221 27 1!

aryl al koxy; heteroaryl oxy; heteroarylal koxy, am do; acylam no; am no,
di al kyl aM®F&™ trifl uoroal koxy; al kylsul fonyl, hal oal kyl sul fonyl: sul f
aci d; sul fonat % 5gul fate, sulfinic acid, sulfenic acid, sulfainide,
sul.f onani de; BUIR8=ndiB” areHal sul finate, phosphate, phosphonate, 29 9
Cct ober 2007 WO 01/98291 PCT/ US01/ 19720 netal phosphonate, phosphi nat
am nocar bonyl R**3d G®meyhd, al kynyl ; alditol, carbohydrate, carbocycle, a

he
ally
cul e
ein:
20

i 0;

oni c

e
ryl,

het eroaryl, and heterocycle; or Rea’ and R3a, R3a and R'"'. . RRa and Rya,

RSa and R6a, n NERYR! ;191 QceifEdiva
or 7 rrenberedﬁ’gg)% ?%ﬁ@%ﬁ@zﬁt ﬁ?gﬁgg%?@ycl e, )ﬁg}?%ﬁgﬁgﬁggﬁl ‘(E)drﬁly

het er ocy@beptablptsaipnal | y conj ugated to another optionally substituted
carbocycle, aryl, heterocycle or heteroaryl.
10 R* R, R** R>* and R®* are independently selected from H, OH, SH, halo, alkyl, CF3,

O-alkyl, CO,H, NH,, aminoalkyl, aminodialkyl, SOs;H, sulfonamine, sulfonaminodi- and
mono-alkyl, o-aminoacid, heterocycle, heteroaryl, OC(R"),CO.H, SC(R"),COH, or
NHC(R"),CO,H; or its pharmaceutically acceptable salt; and

R!is H, or lower alkyl.

15
In yet another preferred embodiment, the invention provides trans compounds of
forﬁmla (IT) and their pharmaceutically acceptable salts or prodrugs thereof:
wherein;
R?* and R%* are H and,
20 R, R%, R* and R™® are OMe and,

R? is OCR)COH, SCR')CO,H, or NHCR"):CO:H; or its pharmaceutically
acceptable salt;

R*®, R* and R® are independently selected from H, OH, SH, halo, alkyl, CF;, O-alkyl,
CO,H, NH;, aminoalkyl, aminodialkyl, SO;H, sulfonamine, sulfonaminodi- and mono-alkyl, a-
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In yet anot her enbodi ment the invention provides conpounds of the formula
(I'l) and a pharnaceutically acceptable salts or prodrugs that are
nmetabolically stable: wherein: 10 RR and O are independent I%Oaeba06d
fromcyano; halo; nitro; substituted or wunsubstituted al ké/l . _cycl oal kyl ;
al koxy: al KYPOYP¥1 ol kyl ani no; ami noal kyl ; hal oal kyl t hi o; PCHU§4 6)/

carboxyl derivatives; aryl oxy; arylalkoxy heteroaryloxy gteroarylalkoxy

am do; m;nhcamdnbetelacuoﬂm hetirairily OB MEO0-H; SOR/02GR0k ox WHGH GO bemifd

al kenyl | dit a hydrate; aryl; heteroaryl; and
het er ocycﬂ% é/unﬁl%' cc‘:’p(gabeﬁ,ﬁb; 4a and Rya; R3A and Rd4a; or 0 and R5P;

|ndependently or nbered optionally substituted carbocyclic,
aryl; heteroafy fl ]g]rormeéragg'gcl ic ring; the remaining R& groups are sel ected
[ ndependent |y from H, hal ogen, thio, cyano, nitro, optionally substituted
al kyl; cycloal kyl ; hydroxy; al koxy; al kylthio; alkylam no, am noalkyl,

hal oal kyl t hi o; hal oal kyl ; carboxyl derivatives; aryloxy; aryl al koxy;

het er Gar yl oxyin 36t hedtieroprefenat kambpdinwm dtbe imepienipreyidegnirans, cogipaiuidsl efiri no;
trifluor Ikx l s L ni c acid;

sul fonat e, uu @ta%dﬁ%/ulp#lﬁ?%acé%ﬁcal l)h %?Aebg%l%:aﬁgmﬁg&ﬁf @QIIGBP sul f onani de;
sul f oxi de,, netal sul fmate, phosphat e, phosphonate, netal phosphonat e,
phosphi n YR nocar bonyl; al kenyl; alkynyl; alditol, carbohydrate,
carbocycle, aryl, hefer oaryl and het er ocycl e; or 25 the remaini ng Raga.
groups can jOan ud Rorane tndspendensly Hrandenber ed optional Iy substituted
carbocycl e, aryl, heteroaryl or heterocycle, optionally conjugated to

anot her opti oRéQ,RW,Réﬂwfhﬁm@dI@@Mbmd e, aryl, heteroaryl, and R is H
or |ower alkyl; or 30 9 Cctober 2007 WD 01/98291 PCT/US01/19720 In a

g L gf ef0 R EIDG IR breliGepe R sQ 1A Roph HEOH, ISH) haOARAUCES cfichiocoua (11)
NH,, aminoalkyl, aminodialkyl, SOs;H, sulfonamine, sulfonaminodi- and mono-alkyl, a-
aminoacid, heterocycle, heteroaryl, C(RI)ZCOZH, OC(RI)2C02H, SC(R1)2C02H, or
NHC(R'),CO,H; or its pharmaceutically acceptable salt;

R!is H, or lower alkyl.
15

In yet another preferred embodiment, the invention provides trans compounds of

formula (IT) and their pharmaceutically acceptable salts or prodrugs thereof:
wherein;
| R and R* are H and,

20 . R® R* R*, R* and R* are OMe and,

Rza, R and R® are independently selected from H, OH, SH, halo, alkyl, CF3, O-alkyl, CO.H,
NH,, aminoalkyl, aminodialkyl, SO;H, sulfonamine, sulfonaminodi- and mono-alkyi, o
aminoacid, heterocycle, | heteroaryl, C(R').CO;H, OC®R'),CO,H, SCR'),CO.H, or
NHC(R'),COH; or its pharmaceutically acceptable salt;

25 R! is H, or lower alkyl.
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a pharmaceutically acceptable salts or prodrugs that are netabolically
stable: wherein: 5 RR and R4R i ndependently from each other are sel ected
from hal ogen preferably F or heteroaryl preferably thienyl &mdctober 2007

benzot hi eny]. _an nd Rao, R5R, R6p, R2", R3", RS" and 0. el ected
fromH, cyawgf}"ﬁ??fo; hal o preferably F, optionally submqmﬁéﬁng?q(yl ;

cycl oal kyl ; al koxy; al kylthio; al kylam no; am noal kyl; hal oal kyl t hi o;
hal oal kyl ; carboxyl derivatives; aryloxy; am do; acylam no; am no,
di al kyl am no; trifluoroal koxy; am nocarbonyl; alkenyl; 10 al kynyl;

al di tol ; car bohyet amdtleer embydimehtthe invantjdy; pravidesheing cauponhds ofdormtila @Rcank4 a,
R4" and and 0 ind@grgggently can join to forma 5-7

", .RP . R4R RRP
marrberedI%ebftﬂhﬁﬁ‘éq%g‘a’cgﬁ%ﬁc%tﬁl%ﬁmﬁ3?%8%?% yl; heteroaryl; or

het erocyclic ring; and the remaining R ~a groups are selected

i ndependefheref rom H; hal ogen, thio, cyano, nitro, optionally substituted
al kyl; cycl oal kyl ; hydroxy; al koxy; al kylthio; al kylam no, am noal kyl, 15
hal oal%yl t hi OR%EI‘B@AHRV? aredlar boxyl derivatives; aryl oxy; arylal koxy;

het er oaryl oxy; heteroaryl al koxy, am do; acyl am no; am no, dial kyl am no;
trifluoroal kopt isehkamaul fonyl, hal oal kyl sul fonyl; sul fonic acid;

sul fonate, sulfate, sulfnic acid, sulfenic acid, sulfanide, sulfonanide;

B e ey e

_car bocy clphamacsuticallyetceeptalaydalt; 20 and het erocycle; or the remaining R
groups can jointo forma 5, 6 or 7 nenbered optionally substituted

car bocyCl @ REF Yle, indpbideanly ¥électid ficth &1, ONCSK, haqtalenatt.y OcalkylyGaLiEINHg,
anot her optionally sybstituted carbocycle, aryl, heteroaryl, agﬂqg is H
or | oler amirgalkyl,o@nippdialikyk rwalfoni¢iseidi selfrnamme, jshenammnedi- pang, paae-akyh

c (r)gg (r)ﬂ ng _ og%x‘él{ rrrﬂétgrfeyjlélé, aftrrylPhe(fee il COd®)RCOoRD!t at®BEOIS, Obr
P J 'NHC(R‘)ZCO'zH; or its pharmaceutically acceptable salt;

R!is H, or lower alkyl.

15 In yet another embodiment, the invention provides trans compounds of formula (II) and

their pharmaceutically acceptable salts or prodrugs thereof:
whérein;
| R*, R and R* are H;
R* and R* are OMe;

20 R™R* are independenﬂy selected from H, OH, SH, halo, alkyl, CF,, O-alkyl, CO,H, NH,,
aminoalkyl, aminodialkyl, sulfonic acid, sulfonamine, sulfonaminodi- and mono-alkyl, o-
aminoacid, heterocycle, heteroaryl, C®R"),COH, OCR")COH, SCR'),COH, or
NHC(R")2CO,H; or its pharmaceutically acceptable salt;

R! is H, or lower alkyl.

25
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9 Cctober 2007 WO 01/98291 PCT/USA /19720 at | east one of the follow ng
pairs R3" and RRa, RR'" and Rya, Rap and R9, or R4p and O cones together to
forma 5 6 or 7 nmenbered optionally substituted heteroaryl OrOapbér@oally
substituted heterocycle, optionally conjugated to another_optionally
substitut edVOIMBYWcle, optionally substituted aryl, or #@?‘@0837% ,
wherein the heteroatomof the ring is selected from0O, 5 S or N_and the
remai ni ng Ra' Iyt eugtleer gmbodimgatptan devention previdesttengs eomanpupgs offpragda (I apdo

cyano, Ialleg_l{p%%lfn%??%lim% r%g%e%ggah% E{,ﬁg&ﬁgﬁgﬁe gycl oal kyl; hydroxy; al koxy;

al kyl t hi o; am am noa yl thi o; hal oal kyl ; carboxyl
derivatives,.aryloxy;, arylal koxy; heteroaryloxy; heteroaryl al koxy, am do;
acyl am nd*%M no, dial kyl ami no; trifluoroal koxy; alkyl sul fonyl, 10

hal oal kyl sul fogbyl 8 sul fonic acid; sulfonate, sulfate, sulfinic acid,

sul feni ¢ aci dR s BT Praai ere Hg | f onami de; sul foxi de, nmetal sul fnate,

phosphat e, phosphonate, netal phosphonate, phosphinate am nocarbonyl;

al kenyl ; al kyR$A and®*®ae@Me;car bohydrate, carbocycle, aryl, heteroaryl and
het erocycl e; or the remaining Ra'p groups can join to forma 5, 6 or 7
menber ed gOARFORA ih FepShtlRatly bHESA frdiR 15 AMOSH Chalo, aMY, CF3) €L AkfAACYLHONH,,

heterocycl e, optionally conjugated to another optional fy substi tuted

car bocyc lamincalkyl, , anhigedallsyls shifonia agido selémaminso ghlfanaminodi eandnpene-alHL frovi des
trans conpeun o] [ a nd g Ined h ieal ab
salts or “pr 'b"&%ﬁgsi‘?t%rﬁf’ %}g)‘%’: }{\f\:kégraglﬁ’n; C(%gzﬁlgeﬂa{!? %CZRB)%@Z}P R5$'d(§§)%@%%§’ aérng

i ndependHCR 5606 ks phamaeduligdlly agéeptakle salal ogen, preferably O, Br or

I, heteroaryl, O alkyl heterocycle, O akyl heteroaryl, carboxyal kyl; Rep;

Rap, 1®4p, RyarapdiRepowralkyhdependently sel ected from al kyl, al koxy,

hal ogen, preferably F or Br, or heteroaryl, preferably benzothienyl. In
one preferred enbodi nent, the invention provides trans conpounds of fornula

(rn)

[@]

In yet another embodiment, the invention provides trans compounds of formula (IT) and

their pharmaceutically acceptable salts or prodrugs thereof:
wherein;
15 R** R** and R** are H;
R* js OMe and,
R** and R>* together form a five or six membered substituted heterocylic ring and,

R?® is OCR"Y).COH, SC(R)COH, or NHC(R"),CO,H; or its pharmaceutically
acceptable salt;

20 R, R* and R® are independently selected from H, OH, SH, halo, alkyl, CF3, O-alkyl, CO.H,
NH,, aminoalkyl,. aminodialkyl, sulfonic acid, sulfonamine, sulfonaminodi- and mono-
alkyl, a-aminoacid, heterocycle, heteroaryl, C(R");CO;H, OC(R");,COH, SCR'),CO,H, or - |
NHC(R"),CO;H; or its pharmaceutically acceptable salt; and

R! is H, or lower atkyl.

25
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25 and their pharmaceutically acceptable salts or prodrugs thereof:
wherein: Rap and R6p are independently H, 32 9 Cctober 2007 WO 01/98291
PCTI US01/ 19720 RRa, R3a, R4a, Rya and R6ar' are independent!| Y Qableart26d7from

- H OH OR (ﬁoi(,@,s,gzgy\er al kyl), _haI ogen, OC(R )20C02H, SC(Rpgr&idhb2e"
NHC(R ) 2CO2H; or its pharmaceutically acceptable salt; R2ZR, R4P and Rya

are independently selected,.from,0-al kyl R ) 2CCPH or
NHC( R ) 2C02H; Tipyet %@%ﬁ&‘%ﬂ%‘&ﬁ%é‘ﬂeﬁ%‘&% ahfas &% ?";“ng%éqﬁ%‘%% @2&1&

| ower al Kpdir phafindB@idaRy adeeRitids s0td ot pioatigsteieof:t he i nvention provides trans
conpounds of formula (I1) and their pharmaceutically acceptable salts or

prodrugs Jfagreof : 10 wherein: Rea, R6a, R3R and R6P are H;, R3a, Rya, R3P
and R6a are OVe; Rd4a is OC(R )2C02H, CO2H, SC(R )2CX2H or NHC(R )2CO2H; or

its phar naceu%’bgglﬁd%}g[lgsceﬁ%abl e salt; 15 Rl is Hor |ower alkyl; and R5P
I's a heteroaryl ’ r%rcyCI e. In another preferred enbodi nent, the
i nvention provides trans conmpounds of formula (F nd thejr .
phar maceut | caﬁyanéé%seﬁga@vefogamﬂgea%%r%&bargé S‘Elﬁlég“?gﬁ‘?te%yb\%’é’%i n; Rea,
R6a, R3A and RO are H, R3a, Rd4a, Rsa and R4P are Owk;

R* andR* are methoxy;

R%® R%® and R*® are independently selected from H, OH, SH, halo, alkyl, CF3, O-alkyl, CO.H,

NH,, aminoalkyl, aminodialkyl, sulfonic acid, sulfonamine, sulfonaminodi- and monoja]kyl, o-

aminoacid, heterocycle, heteroaryl, C(R')RCO.H, OCR'),COH, SCR'),CO.H, or
10 NHC(R'),CO.H; or its pharmaceutically acceptable salt; and

R'is H, or lower alkyl.

In yet another embodiment, the invention provides trans compounds of formula (II) and

their pharmaceutically acceptable salts or prodrugs thereof:
15  wherein;
R2®, R> and RS are H;
R** and R together form a five or six membered substituted heterocylic ring;
R*® and R* are methoxy;

R?, R%® andR® are independently selected from H, OH, SH, halo, alkyl, CF3, O-alkyl, COH,

20 NH;, aminéalkyl, aminodialkyl, SOsH, sulfonamine, sulfonaminodi- and mono-alkyl, a-
aminoacid, heterocycle, heteroaryl, C(R'),COH, OC®R"),COH, SCR').COH, or
NHC(R"),CO,H; or its pharmaceutically acceptable salt; and

R!is H, or lower alkyl.
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0 is selected from OC(R )2CO2H, CO2H, SC(R )2CO2H or NHC(R )2CO2H; or its
pharmaceutical ly acceptable salt; 33 9 Cctober 2007 WO 01/98291

PCT/ US01/ 19720 R is Hor lower alkyl; and Rya is a heteroa9yDctolser 2007

het erocycl e. In another preferred enbodi nent, the invention provides trans
conpounds ooyt a (H) and their pharnmaceutically acceft@pi¥ ¥ ts or
prodrugs thereof 5 wherein; R2a, R6a, R3a and R6a are H, R3a, R4a, Rya, R2a
and Rda are Oleyet amdher Rynhodiment, thetinventionprovides-teane ceropaiings of formawla (Mkand

preferred enbhodi nent,..the i Lan. _prLovi .rans conpounds of forrmula 10
(H and t & %%F%%lgﬁ%cl%gpﬁ\igjg%éggﬁ‘?’%ﬁ%éeag%ﬁ's or prodrugs thereof
wherein;, .R2a, R6a, Rea and R6a are H, R3a, R4a, Rya, R3a and Rd4a are QOw;
and Rya"€™heteroaryl or heterocycle. 15 In another preferred

enbodi nent, the inv I{nion provi des trans compounds of formula (11) and

t heir phar mac B{ft and greBlscept abl e salts or prodrugs thereof wherein; R3a
and R6a are H, 20 R2a and Rd4a are Owve and, R2a, R3a, R4a, Rya and R6a are

i ndepgndent | yR¥Ek erthedy fidym H, OH, SH, hal o, al kyl, CF3i

R*® is selected from OCR!,CO.H, SCR!)CO.H, or NHC@R'),CO.H; or its
pharmaceutically acceptable salt;

R?*5% are independently selected from H, OH, SH, halo, alkyl, CF3, O-alkyl, CO,H, NH,,
" aminoalkyl, aminodialkyl, sulfonic acid, sulfonamine, sulfonaminodi- and mono-alkyl, o-

10 aminoacid, heterocycle, heteroaryl, C(R'),CO:H, OCR")COH, SCR"),CO.H, or
NHC(R'),CO;H; or its pharmaceutically acceptable salt;

R!is H, or lower alkyl.

In yet another embodiment, the invention provides trans compounds of formula (IX) and

15  their pharmaceutically acceptable salts or prodrugs thereof:
wherein,; |
R, R® and R% are H;
R* is OMe;

R*® is selected from OC®R'),CO.H, SCR!)CO.H, or NHCR'),CO.H; or its
20 pharmaceutically acceptable salt;

R!is H, or lower alkyl; and

(R?* and R*%), (R®** and R**) or (R** and R**) join to form a 5 or 6 membered 6ptiona11y
substituted heteroaryl or heterocycle, or optionally conjugated to another optionally substituted
carbocycle, aryl, or heteroaryl.

25
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O al kyl, CO2H, NH2, am noal kyl, am nodi al kyl, SO3H, sul f onam ne,

sul f onam nodi - and nono-al kyl, a-am noacid, heterocycle, OC(R )2CO2H,
CO2H, SC(R )2CO2H or NHC(R )2C2H; or its pharnaceutically &Qepbal?087
salt; 34 9 Qctober 2007 WO 01/98291 PCT/US01119720 R is_H or |ower alkyl;
and R56 i sYQUR¥Rtoaryl. In another preferred enbodi ment?CYERIHIENt i on
provi des trans conpounds of fornmula (I1) and their pharmaceutically

accept abl e sallnyetamothenemhogiment thedpyenfomprovidpsfranRgpmpamds ghformmglp (H) and;

Rdp is lﬁgg i d@gH SC(R ) 2CO2H or NHC(R ) 2CQ2H; or
its pharcn\ég%eu ?cggf yﬂ’&é’%‘%éﬁ@?& . 10 Rea, R3a, R4', Rya and R6a are
i ndependently selected fromH OH SH halo, alkyl, CF3, O0-alkyl, CO2H,

NH2, ami nBA®H , ami nodi al kyl, SO8H, sul fonani ne, sul fonani nodi- and

nono- al kyl , ?:éﬂx noaci d, heterocycle, heteroaryl, R )2CO2H, SC(R ) 2C02H,
or NHC(R )2 is heterqard praierabiu eehentathieny) ande 2-8Henb P¥ sal t; and RL is H, or
| ower alkyl. 15 In yet another preferred enbodi nent, the invention

provi des tr anR% amiR acsinddpendentiyrH] er QME rndand t hei r pharnaceutical |y
acceptable, salts or prodrugs thereof wherein; Rea and Rho are H and, 20

0, R3a, R4a angs Ry RALR RM¥uréNtnd,

R™, R**, R*™ and R are independently H, OH, alkoxy, halo, heteroaryl group, or
OCHR'CO,H; or its pharmaceutically acceptable salt; and

R! is H, or lower alkyl.
10

In another preferred embodiment the invention provides trans compounds of formula

(IT) and a pharmaceutically acceptable salts or prodrugs:
wherein;

, R** s alkoxy, halo, preferably F, OC(R'),COH, SC(R").CO,H, or NHC(R"),CO,H; or
15  its pharmaceutically acceptable salt;

R! is H, or lower alkyl, preferably methyl;
R?, R% R* and R* are H and,

R R R?® and R* are selected from electron donating groups including but not
limited to amino, thiol, alkylthio, alkoxy, preferably OMe;

20 R is an heteroaryl including furanyl, pyrrolyl, thienyl or pyridiﬁyl, but preferably
benzothienyl. '

In another preferred embodiment the invention provides trans compounds of formula

(I) and a pharmaceutically acceptable salts or prodrugs:
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[

Rep is OC(R )2CX2H, SC(R )2CO2H, or NHC(R )2CO2H, or its pharmaceutically

acceptabl e salt; Rap, Rop-and R6p are independently selected fromH, OH,

SH, hal o, alkyl, CF3, 0-alkyl, COH NH2, am noal kyl, am no® Qdtklydr208603H,

sul f onam ne, sul f onam nodi - and nono-al kyl, a- 35 9 Cctober 2007 WO

01/ 98291 PCYPUEIHP19720 ani noacid, heterocycle, het eroar yYCTEBRIRRSCcoph,

SC(R1) 2CO2H, or NHC(R1) 2CQ2H; or its pharmaceutically acceptable salt; and
- Rl is H, wher¢imwer alkyl. 5 In yet another preferred enbodi nent, the

i nvention provides trans conpounds of fornula (11) and their

phar maceut i calf® i Hc gR6:ah hedwayl OCR'EOH, SGER HICOAD for NHEERE),60,HR8mits and

R6a are independently H and, . Rao, R3a, Rd4a, Rsa and R6a are OWe and, 10

R3P, RP amnmguf&ﬂéym%ﬁﬁﬁ%%t |y selected fromH OH SH, halo, alkyl,

CF3, 0-al kyl, (;OZH, NH2, am noal kyl , am nodi al kyl , SC3H, sul f onani ne,

sul f onani nodi R and, QrdWatﬂﬂ@slp,refarabéMﬁioaci d, heterocycle, heteroaryl,

C(R)2CO2H, OC(R )2CO2H, SC(R1)2CO2H, or NHC(R )2CO2H;, or its

phar mex e URT cai*layd R¥cepindépeadslly thydidty osaliidxyh prefepatdy mathioyy;,. 15 In yet

anot her preferred enbodi nent, the invention provides trans conpounds of

fornula (11) apd gohais v RRCREdAENIlYy Hagf@ept abl e salts or prodrugs
t hereof : wherein: Rsa and R6a are H and, 20 R3P, RAR, R3a, R4a and Rsa are

Qve and, R** is hydroxy, alkoxy or halogen, preferably F.

In another preferred embodiment the compounds of the formula (II) and a
10 .pha.tmaceutically acceptable salts or prodrugs:

wherein;

R is H, hydroxy, alkoxy, OC®R'),COH, SCR'),CO,H, or NHC(R'),CO.H; or its |

pharmaceutically acceptable salt;
R! is H, or lower alkyl, preferably methyl;
15  R* and R* are independently hydroxyl or alkoxy, preferably methoxy;
| R** R%* R* and R® are H;
R is heteroaryl, preferably 2-thienyl or 2-benzo[b]thienyl; and

R** and R>* join to form a 5, 6 or 7 membered optionally substituted carbocycle, aryl,
heteroaryl or heterocycle, optionally conjugated to another optionally substituted carbocycle,
20  aryl, or heteroaryl.

In another preferred embodiment the trans compounds of the formula (II) and a
pharmaceutically acceptable salts or prodrugs:

wherein,;
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0, R5P and R60O are independently selected fromH, OH SH, ha$ Qctobekyno7 CF3,
0-al kyl, CO2H, NH2, am noal kyl, am nodi al kyl, SO3H, sul fonam ne,

sul f onam WOMO8¥Ad nono-al kyl, a- aminoaci d, heterocycl e, ME/ESQHPTAO,

C(R )2C2H, OC(R)2CX2H, SC(R )2C2H, or NHC(R)2CX2H, or its

phar maceut i qghkl yseageeplllye ;58R% ardf: R is H or lower alkyl. 36 9 Cctober
2007 WD 01/98291° PCT/ US01/ 19720 I n yet another embodi nent, the invention

provi des trans compoungs of formul 11) and iy pharnmaceuti cal |
accept abl e s%rb?t gﬁﬁndp?‘%&rﬁég‘ieﬁ’ e@ﬁr :(ha&?nBFeg?rﬁl?ltyrﬁ' %ﬁf’x}ﬁfﬁ ailf?&yRBrp?f%PlélyH;
Rdp is r% ﬁ{]%d Rep is C(R) 2002H, OC(R1l)2C02H, SC(R )2C02H, or

NHC( R1) % ’or its pharnmaceutically acceptable salt; R? "-R6' are

i ndependent I}%‘msel ect ed fromg, SH, ~hal o, al kyl, CF3, Oal kyl, CO2H,
NH2, 10 anifhoa¥ #/netergaryh e Fﬁb@*‘?'ﬂé‘ﬁwloni ¢ acid, sulfonam ne,

sul f onam nodi - and nono-al kyl, a- am noaci d, heterocycle, heteroaryl,
C(R5) 2C02H, OC(R) CO2H, SC(R)2C02H, or NHC(R )2CO2H; or its
pharmaceutically acceptable salt; RL is H or lower alkyl. 15 In yet.

anot her enbqgi Ghfher :pPéfe{'xQd’eéiﬁMHi‘mQﬁto‘ﬂiéj%ﬁré’diﬁpcﬁﬁﬂ@%‘ﬂ%nﬁﬁlaf U 6l 1)
and their pharmaceutically acceptable salts or prodrugs thereof:” wherein,;
Rap, RSihasnateRiqallyraecdtablRegdtsamgprdddpgsare Ove; 20 R2a-R6' are independently
selected fromH OH SH halo, alkyl, CF3, Oalkyl, CO2H NH2i
wherein; '
R** R RS R and R*? are independently hydroxy or alkoxy, preferably methoxy;
10 R™, R% R* and R** are H;
R** is OC(R");heterocycle or its pharmaceutically acceptable salt;
R!is H, or lower alkyl; and

R is heteroaryl preferably benzo[b]thienyl.

15 In another alternative embodiment the trans compounds of formula (II) and a

pharmaceutically accéptable salts or prodrugs:
wherein;

at least one of R R** R*, or R*? is selected from a group consisting of the moieties

in the following table (1):
Table (1)

ot ot
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am noal kyl ,
nono- al kyl , a-
OC(R‘)ZCOZH SC(RI'
acceptable salt:

am nodi al kyl,
arnlnoaC|d

su

)2C02H or

Rl is H or
01/ 98291 PCYPE 19720 I n ye

~het erocycl e,

foni c acid,

sul f onam ne,
het eroaryl ,

sul f onedicrobei 2003nd
C(R ) 2002H,

NHC( R1) 2C02H; or its pharnaceutlcally

‘| ower al kyl .

t anot her enbodi nent,

25 37 9 Cctober
t he |n9€HPﬁBH’BPOV|des

2007 -

trans conpounds of formula (I1) and thelr Dharnaceuthallv acceptabl e
salts .or prodrugs |t hereof: er eiln; nd R60 a% 5 R3P and R49
are Ove; R2a-R6° gre in entlly sel haho,_akkyl,

- CF3, 0-al kyl, CO2H, NHE m noallkyl , anlnodlalkyl fonl, acid,

sul f onam ne, sul fgnam nodi - and nbno afkyl ., a- anlnoaC|d het er ocycl e,
heteroaryl, C(Rt)ZJC02H, H SC(R) 2 2H or NlC( R%() PCO2H; or its
'pharnaceutlcally 3 | owg . In yet

anot her enbodi ment DO U 'ds bf formula (I1)
and their pharmag P ugs thereof: wherein;
15 R20°, R3a and F _ ; and RSa tPgether forma .
five or six nenberled substituted ing and, 0 is| OC(Rt)2CO2H,

. SC('R) 2C02H, - or NH{( Rt )-ZCI)Z_H;éor- ifts ph@geutl cal |y a%c”ep able salt; -

o




20 R3a, Rya and R6.ID are i ndependently selected fromH, OH ShOctvde200d! kyl ,
CF3, 0O-alkyl, CO2H, NH2, am noal kyl, am nodi al kyl, sulfonic acid,
~ sul fonam ne, sul fonam nodi - and nono- al kyl, a-am noacid, heterocycle,

heteroaryl, 2002H, OC(R) 2C02H, SC(Rt)2CO2H, or NHC( 200PH_or its
phar rraceutigﬁq%gzg ceptable salt; and Rt is H or |ower af%( .501’15@038 9
Cct ober 2007 WO 01/98291 PCTIUS01/19720 In yet another enbodi nent, the
i nvention provides trans conpounds of forrmula (I1) and their
pharmaceutically acceptable salts or prodrugs thereof: wherein; Rea, R3a
and R6a adethélrenimiliy R¥Acrétpa atogixcledrindependeatly ifrom Hy halogen)thiv) ey, nitro,
substituted heterogylic ring; ep and Rda_ are nethoxy. R3P e, and -R6a
are i nde?%‘r‘?ﬂg tWSEé‘Fe@cTJ%Y}’ 2}"%??5?3& %;SO%H,ﬁWéY’O&%}&@I %]h@fgﬁho’g%nﬁ%l’ CORH,
NH2,  am poeHilthio; aMdlaiihy® Kidrboxstll fdefivaivesi darylnlf oagmillkery; shbttantoxypdi -
and mono-al kyl , a- am noacid, heterocycle, heteroaryl, %?%_Z%H,
OC( Rl § 2Clestepargiefkpypcemifio; ofeylammnay-esgoy stiisylampp: | idugspalkoxye eAfyludforyl
accept abﬁzﬁoﬁlﬁjlstulfoﬁ‘ﬂg sikortiS dchd; QIR sufthikY lsuifihid ¥8d, suMehidesci€NPEi®RN!t ,
the invention provides trans conpounds of formula él ) and their :
phar nac eswfonanids; aﬁ@éfeﬁlﬂablfee@alﬂgginé , pPhodphaies Phespherrate, 1 mefheplgsphonale; | R3a
and R6" ' 5%:’:%8 gﬁ,@ D&Yy 1O81BRA, Edrdichy@ateS batbdBTBIRELH neteREHA t Ut ed
heterocyﬁ{ogpﬂr}%'argg; %ba EE?lg.%?l:%lre ’t%oxy’; yRe SRS

and heterocycle; or :

10 the remaining R*® groups can join to form a 5, 6 or 7 membered optionally substituted
carbocycle, aryl, heteroaryl or heterocycle, optionally fused to another optionally substituted
carbocycle, aryl, heteroaryl, or heterocycle. -
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0, Rya andR6 are independently selected fromH, OH SH, hal 09 Cetdb¥t 2005F3,
0-al kyl, CO2H, 20 NH2, am noal kyl, am nodi al kyl, SO3H, sul fonam ne,

sul f onam nodi - and nono-al kyl, a- arninoacid, heterocycle, heteroaryl,
C(Rl') 2CQ2H, R )2C2H, SC(R )2CO2H, or NHC(R )2CX2H; or its

phar maceut i y%'{?’%&!cept able salt; and R is H or lower aPk{PS013828 october
2007 WD 01/98291 PCT/US01/ 19720 I n yet another enbodi ment, the invention
provi des trans conmpounds of fornmula (11) and their pharmaceutically
acceptabl e salts or prodrugs thereof: wherein; R3R andR6a are H 5 RRR is
met hoxy and, RERamples ef &tive chalconemidtivaiRte) pepaie ifSB{sRnyDER e listed in Table
NHC(R ) 2 H or its pharnaceutically acceptable salt; Rea-6a are

i ndependerftly selected fromH, OH SH, halo, alkyl, CF3; Oalkyl, CO2H,
NH2, am noal kyl, am nodi al kyl, sulfonic acid, sulfonam ne, sulfonam nodi-
and nono-al kyl, a- 10 am noacid, heterocycle, heteroaryl, C(R )2CO2H,
OC(R1) 2CO2H, SC(R1) 2C2H, or NHC(R1)Pa®: or its pharmaceutical ly
acceptable salt; R is H or lower alkyl. In yet another enbodi ment, the

i nvention provides trans conpounds of forrmula (I1) and 15 their
pharmaceutically acceptable salts or pjodrugs thereof: wherein; R3a, R6a
and R6D are H, R4O0 is Owe; R2PA R ) 2CO2H, SC(R1) 2CO2H,
or NHC(R )2CQ2H; or its x—t_ i

5

X Z
4-carboxymethoxy-3,5- 2,4-dimethoxy-5-(benzo[b]thien-2-
dimethoxy, sodium salt yD

2,4,6-trimethoxy 2,4-difluoro
2,3-dichloro-4-methoxy 5-bromo-2-methoxy
2,4,6-trimethoxy 4-hydroxy-3,5-dimethoxy
3,5-dimethoxy-4-(4- 3,4,5-trimethoxy
methoxybenzyloxy)
3,4,5-trimethoxy 5-bromo-2-methoxy
2,3,4-trimethoxy 3-bromo-4,5-dimethoxy
3,4,5-trimethoxy 3,4-dimethoxy-5-phenyl
4-hydroxy-3,5-dimethoxy * 2,4-dimethoxy-5-(benzo[b]thien-2-
)
4-carboxymethoxy-3,5- 2,4-dimethoxy-5-(benzo[b]thien-2-
dimethoxy yD |
2,3,4-trimethoxy 5-(benzo[b]thien-2-y1)-3,4-
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20 pharmaceutically acceptable salt; RL is H, or |ower alkyl9Gugbet B and
R3a), (R3" and RR) or (R4a and Rya) join to forma 5 or 6 nenbered
optionally substituted heteroaryl or heterocycle, or optionally conjugated
t o anot her ' |1y substituted carbocycle, aryl, or h r 25 40 9
COct ober 200 %9%1/ 98291 PCT/ US01/ 19720 I n yet another e%@g?@é‘ﬁmt he

I nvention provides trans conpounds of formula (I11) and phar maceutical |y

acceptabl @ salts or prodrugs: wherein; Gliethemt eroaryl preferably
2- benzot hienyl and, 2-thienyl apd, 5 RP and R4P are independently H, or
Ove and,. ﬁ and B@-aingethdg are I-Imehoersem-xﬁBhylthieﬂ%ylanF Rya are
I ndependemntly H, OH, al koxy, halo, heteroaryl group, or [OCHR CO2H, or its
phar maceutTTal T y3 ACKRMhRY € Sal |, 2MthdRy-5-G-thbthihien2%y @l kyl . 10 In
anot her preferred embodi ment tth i nvention provides trans conpounds of
formul a H—afg-aophar peeut-tabiyraccentabtersaltagr] prodrugs: wherein;
Rda is al lhgxy, ﬁ‘ﬁro, pé(rﬂ%ao g‘r;abl y FQTW%%W nﬁ%’gCOZH, or
NHC( R ) 2C2H—or 15 i-ts pharmateutcalyracceptable—sall; RL is H or
lover al kyl, praf@ehory4flény | rRoo, O UERYR6P are|H and,
benzodioxan-3-methoxy)
2,5-dimethoxy 2-methoxy-5-(thien-2-y1)
3,4,5-trimethoxy 3,4-dimethoxy-5-(thien-2-yl)
3,4-dichloro-2-hydroxy, sodium 2-methoxy-5-(thien-2-yl)
salt
3,4-dimethoxy 2-methoxy-5-(4-methylthien-2-yl)
3,4,5-trimethoxy 3,4-dimethoxy-5-(3-pyridyl)
3,4,5-trimethoxy 2,4-dimethoxy-5-(thien-2-yl)
3,4,5-trimethoxy 5-bromo-2,4-dimethoxy
3,5-dimethoxy 2-methoxy-5-(thien-2-yl)
4-iodo-2-methoxy 2-methoxy-5-(thien-2-yl)
4-(3,4-dimethoxybenzyloxy)-3- 3,4,5-trimethoxy
methoxy
4-(3,4-dimethoxybenzyloxy)- 3,4,5-trimethoxy
3,5-dimethoxy
2,4,5-trimethoxy 3,4,5-trimethoxy
3,4,5-trimethoxy 2-bromo-4,5-dimethoxy
3,4-dichloro-2-hydroxy 5-bromo-2-methoxy
|
3-methoxy-4-(3,4,5- 3,4,5-trimethoxy
trimethoxybenzyloxy)
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R3', R5a, 0 and R4P are selected from el ectron donating group®ctdbet 2007ng
but not linmted to amno, thiol, alkylthio, alkoxy, preferably Ow; 20 R5~
is an heteroaryl including furanyl, pyrrolyl, thienyl or pyridinyl, but '
preferably “}gﬁ’%gzﬁgi enyl. In another preferred enbodi ment _the invention
provi des trans ounds of formula (11) and a phar maceuPt¥EPY* R cept abl e
salts or prodrugs: 41 9 CQctober 2007 WD 01/98291 PCT/USQ1/19720 wherei n;
Rea is H, |al koxy:métheryck(#, OC(R1) 2C2mpethosg(SHithigoh, or |NHC(R ) 2C02H; or
its pharnfac ' l¢ salt; RL is H or |owerjalkyl, preferably
Me; 5 Rda, Rggkgﬁ%mkégigﬁggéﬁgependentIy hydroxy or al koxyl, preferably

met hoxy; |Rea, R6ag¢hl@@R and R6P|are independently H, and|Roo" is hydroxy,
al koxy or {hal ogen, preferably F] In another preferred empodi nent the
conpounds [of the-hehertA/2LTT) and a 23eetidxer@dal2dydal [y |[accept abl e salts
or prodrugs: erein, I s H| hydroxy, al koxy, OC(R1l)2C0O2H, SC(R1l)2CO2H,
or NHC(R )2@%}'1’1’6‘?&97%’%%%%%( eutically acceptable salt; RLis H or

| ower al kyl, prefegmblige met hyl; |15 Rda and R3a are indepegndently hydroxyl
-or al koxy,| preferably nethoxy; |R2a, R6a, R3a and R65 arg H R50 is

het er oar ylf; —ef 5); Z=—thmenyl—or—2=benzohthienyt—and Rda and Rya join
S ERES gy et _

to forma optli onal | y subs uted carbocycle, aryl,
3,4,5-trimethoxy 5-(benzo[b]thien-2-yl)-2-methoxy
3,4-dichloro—2-hydroxy 2-methoxy-5-(thien-2-yl)
3,4-dimethoxy 5-(benzo[b]thien-2-yl)-2-methoxy
2,3 ,4-trimethoxy 2,4-dimethoxy-5-(thien-2-y1)
3-methoxy-4-(2- 2-methoxy-5-(thien-2-yl)
pyridylmethoxy)
4-(fur-2-ylmethoxy)-3,5- 3,4,5—trimefhoxy '
dimethoxy
4-iodo-2-methoxy 3,4,5-trimethoxy
2,4,6-trimethoxy 3-bromo-4,5-dimethoxy
3,4-methylenedioxy 2-methoxy-5-(5-methylthien-2-y1)

4-hydroxy-3,5-dimethoxy, 2,4-dimethoxy-5-(benzo[b]thien-2-

sodium salt yl)
3-methoxy-4-(3- 2-methoxy-5-(thien-2-yl)
pyridylmethoxy)
4-methoxy 5-(benzo[b]thien-2-yl)-2-methoxy
3,5-dimethoxy-4-(3,4- 3,4,5-trimethoxy
methylenedioxybenzyloxy)
3,5-dimethoxy-4-(thien-2- 3,4,5-trimethoxy
ylmethoxy)
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het eroaryl or heterocycle, optionally conjugated to another 9Eicksherbdyr
"substituted carbocycle, 20 aryl, or heteroaryl. In another preferred
enbodi ment the trans conpounds of the fornmula (I11) and a pharmaceutically
accept abl e ?Z)I t”%f:é; prodrugs: wherein; 42 9 Cctober 2007 WO 01/98291

PCTI Us01/ 19720 , Rya, Réa, R2P, R5P and R6a are H. ReECTRIFIYMY R40 are
I ndependently halo, preferably F, hydroxyl or alkoxy, preferably nethoxy;
and Rda i|s an Bekewimethoxypr ef efabl y 2B-fligredynethoxy | n angt her preferred
enbodi ment{ the trans conpounds of fornmula (I1) and a pharnaceutically
accept abl g sal t s3 a«dirpethakyugs: wher ei 3:bro34,5-dmatholR6a, RPR and R4AR are

I ndependently hydroxy or al koxy,| preferably nmethoxy; 10|Rea, R6a, R3A and

R6a are H [ Rfa 53 IGnRito4yct € 0¢YCl £4qmétk gn?{,-&ﬁgggt ically acceptable
salt; R |is H or |ower gllcyl; and Rya ioz(yhe eroaryl pheferably
benzo[ b] t eyttt tn—apothrer—at-ternaty gmgﬁ?ﬁm—ﬁﬁg trans conpounds
of fornmul g (I?’? dé%%}h%ﬁ'{)l B‘éﬁt’snaceut I cal | y3’%’iccepta e salts}or prodrugs:
wherei n; |at |temsthoxybenzyloxBBa, R4a, R4O, or Rya is selected froma group
consisting of the noieties in the followi ng table (1):

3,4,5-trimethoxy 5-(5-acetylthien-2-y1)-3,4-
‘ dimethoxy
4-methoxy 2-methoxy-5-(thien-2-yl)

2,6~-dimethoxy

2-methoxy-5-(thien-2-yl)

3,4-dimethoxy

2-methoxy-5-(thien-2-yl)

7,4,6-trimethoxy

2-methoxy-5-(thien-2-yl)

3,4,5-trimethoxy

2-methoxy-5-(thien-2-yl)

5-(2,4-dimethoxyphenyl)

3,4,5-trimethoxy

2-bromo-4,5-dimethoxy

2-bromo-4,5-dimethoxy

3,4,5-trimethoxy

4-hydroxy

3-methoxy-4-(4-
methoxybenzyloxy)

3,4,5-trimethoxy

4-(4-ethoxycarbonyl-
benzyloxy)-3-methoxy

2-methoxy-5-(thien-2-yl)

4-(2,3-1sopropylidenedioxy-1-
propoxy)-3,5-dimethoxy

5-(benzo[blthien-2-yl)-2,4-
dimethoxy

3-methoxy-4-(4-
pyridylmethoxy)

2-methoxy-5-(thien-2-y1)

4-(3-acetylphenyl)-2-methoxy

3,4,5-trimethoxy

3,4,5-trimethoxy

3-bromo-4,5-dimethoxy

3,4-methylenedioxy

5-bromo-2-methoxy

49



20 Table (1) N | or~\ 1 43 9 Cctober 2007 WO 01/98291 PCIOJEdEt 18720 H
Il I CNiIiN OYH N <YNp NN C/YN INHOC a NH (:~NHci 44 9
Cct ober 2007

WO 01/98291 PCT/US01/19720
3,4-methylenedioxy . 2-methoxy-5-(thien-2-yl)
3,4-methylenedioxy 2-methoxy-5-(4-methylthien-2-yl)

2-methoxy-5-(thien-2-yl) 4-ethoxy-3-fluoro

3,4,5-trimethoxy 5-(benzo[b]thien-2-yl)-2-

carboxymethoxy-4-methoxy, sodium
salt
3,4,5-trimethoxy : 5-(benzo[b]thien-2-yl)-3,4-
dimethoxy
3,4,5-trimethoxy 5-(benzo[b]thien-2-yl)-2,4-

dimethoxy

4-(4-carboxybenzyloxy)-3- 2-methoxy-5-(thien-2-yl)

methoxy
3,5-dimethoxy-4-(2- 3,4,5-trimethoxy
methoxyethoxy)
2,3,4-trimethoxy 5-(4-formylphenyl)-3,4-dimethoxy

2,4-dimethoxy 4-trifluoromethyl

3,4-difluoro 2-methoxy-5-(thien-2-y1)

3,4,5-trimethoxy hydrogen
4-(3-chlorophenyl) 3,4,5-trimethoxy
3,4,5-trimethoxy 4-(thien-2-yl)
5-(3-chlorophenyl)-2,4- 3,4,5-trimethoxy
dimethoxy
4-(4-aminobenzyloxy)-3- 2-methoxy-5-(thien-2-yl)
methoxy
3-methoxy-4-(3,4- 3,4,5-trimethoxy
methylenedioxybenzyloxy)
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WO 01/ 98291 PCT/ US01/ 19720 and t he remai ni ng R'' ~ groups are9swhsdet 2007

I ndependently from H, hal ogen,

al kyl ; cycl

hal oal kyl t hi o;
heteroaryldR?OUgﬂﬁEteroarylalkoxy,

oal kyl ; hydroxy;
hal oal kyl ;

t hi o,
al koxy;
car boxyl

cyano,
al kyl t hi o;
derivatives;
am do;

nitro,
al kyl am no,
aryl oxy;
am MRET/gsoaK9d am no;
sul foni c acid;

acyl am no;

optionally substituted

am noal kyl ,
aryl al koxy;

sul f onam de;
phosphonat e,

trifluoro oxy: al kyl sul f onyl hal oal kyl sul f onyl ;

sul fonat e] sultAEXYSapethere” acild, sermehery-S4iar-250 f am de,
sul foxidel netal sulfnate, phosphate, phosphonate, neta
phosphi nat e anihééaﬁb@ﬂpky alkenyl;Sab&yqymhmﬁQQHﬁﬁﬁ ca

car bocycl ¢,

groups can join to forn1a 5 6

aryl, heteroaryl

DI

d hetero or
7 nenb@%@ﬁﬁ83t|onally

10 t he

bohydr at e,
remai ni ng R&P
substi tuted
used to anot her

het erocycle. 45 9
ve chal cone
e 2. Table 2 0 X

car bocyc| b arvl| 7 r\l| or lheter nryr*l e _()l’)f ionall y
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I 1 z 5 65 _tél{lb _I t3 " I.IIU/\_y 5 \bun
di met hoxy sod@un1sa ;F?mg?ﬁ - trlnetthMFﬁmﬁ di fluoro
2, 3-di chl pre t-haxy—5-hromp-L2- et hoxy

_3,5581me'fh05(y-4-(2- ~5-(benzo[b]thien-2-y1)-2,4-

morpholinoethoxy) dimethoxy

2-methoxy-4-(3-

2-methoxy-5-(thien-2-yl)

methoxyphenyl)
3,4-dimethoxy 5-(benzo[b]thien-2-y1)-2,4-
dimethoxy
3,4,5-trimethoxy 4-bromo

2,5-dimethoxy-4-(thien-2-yl-

2-methoxy-5-(thien-2-yl)

methoxy)
3,4-dimethoxy 4-(thien-2-yl)
2,4-dihydroxy 4-hydroxy

5-bromo-2,4-dimethoxy

3,4,5-trimethoxy

2,4,5-triethoxy

3-bromo-4,5-dimethoxy

- 4-methoxy

3,4-dimethoxy

2-methoxy-4-(thien-2-yl)

2-methoxy-4-(thien-2-yl)

3,5-di-tert-butyl-4-methoxy 4-methoxy

hydrogen hydrogen
4-fluoro 4-fluoro
hydrogen 4-nitro

4-methoxy hydrogen

yo[ b] t hi en- 2-
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ri met hoxy 4-hydroxy-3, 5-di met hoxy 3, 5-di net hoxy- 4- (4- 9 October 2007
ri met hoxy methoxybenzyl oxy) 3,4,5-trinmethoxy 5-brono-2-nethoxy
ri met hoxy 3-brono-4, 5-di net hoxy 3,4,5-trinethoxy
@ :% 4- hydr oxy- 3, 5- di met hoxy

F enzo[b]thien-2 yl)

%CT/USOI/19720

91 PCT/ USO01/ 19720

3,4,5-trinethoxy 2-nethoxy-5-(4-nethylthien-2-yl) 3, 4-di nethoxy
- 5- ( 5- neBkopldrbi en- 2- vyl 3, 4, 5- thydwgehoxy

- 5- (5- nethylthien 2-yl 3, 5-di net hoxy-4-(1, 4- 3,4,5-trimethoxy

3 e SR ien-2-yl)
et hoxy 3, 4- dlnethoxy-S- t hi en-2-yl) 3, 4-di chl dr o- 2- hydr oxy,
ICtTIAIUKy CII L yT} i) I*_ 3 A'_AI

5-(4- ne?ﬁj?v%len 2-yl 3?2, éﬁl ﬁ%&xy

XMa-B5.(3_nuridul)
TS Chydrdgen 0 3,5-di-tert-butyl-4-hydroxy



3,4,5-trimethoxy 2, 4-di net hoxy-5-(thien-2-yl) 3,4,5-trineth

5-brono- 2, 4- dlnethoxy 3, 5-di net hoxy 2- net hoxy- 5- (thlen 2- ?%xmﬁwr2°°7
4-1i odo- 2- nethoxy 2- met hoxy-5-(thien-2-yl) 4-(3,4- dlnethoxybenzyloxy) 3-
3, 4, 5-tri metw@iiyes291et hoxy 4- (3, 4-di met hoxybenzyl oxy)- 3, 4P§Th%bﬁ@;ﬁoxy
3, 5-di nethoxy 2,4,5-trimethoxy 3,4,5-trinmethoxy 3,4,5-trinethoxy

2- brono-4, 5-di tho 3,,4-di chl or o- 2- hydr ox xy

3- met hoxy- 4- (374" fn%bofbrn?eﬂg I‘Rfi‘?iz F%B%v‘%eﬂ[ﬁi??'%%gebe 9 OFxthsBer

2007 WD Qb&&&z&ﬂmagummel&ﬁg@vharm@omﬂes%asaeﬁmmase%5 (thien-2-yl)
pyri dyl met hoxy), hydrogen chloride 3-nethoxy-4-(2-

2- met hoxy-5-(thien-2-yl) pyridylnmethoxy), hydrogen chloride

2- met hoxy-4-(thien-2-yl) 3,4-difluoro 3,4,5-trimethoxy

5- (benzo[b]thlen 2- yI) 2- nethoxxhi 4-di chl or 0= 2- hydr oxy

2- met hoxy-5-(thien-2-yl) 3,4 d 7 [ b] t hi en-2-yl)-2-met hoxy
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o Sa
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trimethoxy 2,4-di nmethoxy-5-(thien-2-yl) 3-nmethoxy-4-(80ctober 2007

2,3, 4-

2- met hoxy-5-(thien-2-yl) pyridyl methoxy) 4-(fur-2-yinethoxy)-3, 5-
3,4,5-trimethoxy dinmethoxy 4-iodo-2-nmethoxy 3,4, 5-trinmethoxy

2,4, 6- trine%, ﬁﬁB br ono- 4, 5- di net hoxy 3,4-nethy|enediox¥

2- et hoxy- 5° Phyl t hi en-2-yl1) 4- hydr oxy- 3, 5- di met hoxy, ¥ €T/US01/19720

2, 4-di met hoxy-5-(benzo[ b]thien-2- sodiumsalt yl) 3-nethoxy-4-(3-

2- met hoxy-5-(thien-2-yl) pyrldyiﬁetboxy) 4- nethoxy

5- (benzo[ b] t hi en-2-yl) - 2- O&% 4- 3,4,5-trinet hoxy
met hyl enedi oxybenzyl oxy) 3, 5- , 4, 5-trimet hoxy

| met hoxy) 48 9 Cct ober 2007
- f 1 uor o- 4- net hoxy 3,4-diF®
4- di met hoxy- 5-(t hi en-2-yl) .
i met hoxybenzyl oxy) 3, 4, 5-t ylthien-Z-yI)-3,4-

501/ 19720 3, 4, 5-tri met hoxy
~5hﬂoxy 2,3, 4-trimethoxy

"’0000‘<

—_ -
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di met hoxy 4-net hoxy 2-nethoxy-5-(thien-2-yl) 2,6-dinethoxy g9 october 2007
2- met hoxy-5-(thien-2-yl) 3, 4-di net hoxy 2-nethoxy-5-(thien-2-yl)
2,4,6-trinethoxy 2-methoxy-5-(thien-2-yl) 3,4,5-trinmethoxy

2- met hoxy-5 J 2-yl) 5-(2, 4-di met hoxyphenyl) 3,4,5-trj
2-bronD-4,5?§$ﬁ€$ﬁ%xy 2- brono- 4, 5-di i net hoxy 3,4,5-trine¥ oxy 4¥ﬁgdroxy
3-nmet hoxy-4-(4- 3,4,5-trinmethoxy nethoxybenzyl oxy) 4-(4-ethoxycarbonyl -
2- met hoxy-5-(thien-2-yl) benzyl oxy) - 3- met hoxy

4- (2, 3-isopropylidenedi oxy-I1- 5-(benzo[b]thien-2-yl)-2,4-
propoxy) - 3, 5-di net hoxy di net hoxy 3-net hoxy-4-(4- 2-methoxy-5-(thien-2-yl)
pyri dyl met hoxy) 4-(3-acetyl phenyl)-2-nethoxy 3,4, 5-trimethoxy
3,4,5-trinethoxy 3-brono-4,5-di methoxy 3, 4-n€ @Hedi oxy

5- br onp- 2- net hoxy 49 9 Cctober 2007 WO 01/98291} PCT/ US01/ 19720

3, 4- net hyl enedi oxy 2-nmet hoxy-5-(thien-2-yl) 3 met hyl enedi oxy

2- met hoxy- 5- (4- met hyl t hi en-2-yl) 2-n®t hoxy-5-{t hi en-2-yl)

4- et hoxy-3-fluoro N R

G OCH,
R
HO,C
CO,H
0 OCH,
% R*
R
HO,C
5 CO,H
0 R
O O
o R OCH,;
RP
HO,C
CO.H
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3,4,5-trimethoxy 5-(benzo[b]thien-2-yl)-2- carboxynet hoxy- 4-oeffypsy20050di um
salt 3,4,5-trinethoxy 5-(benzo[b]thien-2-yl)-3,4- dinethoxy
3,4,5-trimethoxy 5-(benzo[b]thien-2-yl)-2,4 di methoxy

4- (4- carboxybenzyl oxy) - 3- 2-net hoxy-5-(thien-2-yl) nethox

3, 5-di net ho 9-011!9%/221- 3,4,5-tri methoxy methoxyethoxy) 2, 3,‘2élW§°Hé%7%xy
5-(4-fornyl phenyl) -3, 4-di net hoxy 2, 4-di nethoxy 4-trifl uoronethyl
3,4-difluoro 2-nmethoxy-5-(thien-2-yl) 3,4,5-t6 Pdxy hydrogen

4- (3-chl orophenyl) 3,4,5-trinethoxy 3,4,5-trinmgthoxy 4-(thien-2-yl)
5-(3-chl orophenyl)-2,4- 3,4,5-trinmethoxy dinmethoxy 4-(4-am nobenzyl oxy) - 3-
2-met hoxy- 5- (i hi en-2-yl) nethoxy 3- et hoxy-49(3, 4- 3,4, 5-trinet hoxy

met hyl enedi oxybenzyl oxy) @ _Cctober A

H,CO OCH;3
OCH, R
0 OCH,
H,CO l = R3P
H,;CO R% l OCH,
OCH, RP
0 R
H,CO. O = O OCH,
H,CO R% OCH,
OCH, R
5
0 0
H,CO. Pz
H,CO l ‘ OCH,
OCH, RP
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ydroxy-3-nethoxy 2-hethoxy-5-(thien-2-y|) 2, 3, 4-trimet ho¥YDctober 2007

4-h

5-(benzo[ b] thien-2-yl)-2,4- dinmethoxy 3,4, 5-trinethoxy

5- (benzo[ b] t hi en-2-yl)-2- carboxymnet hoxy- 4- net hoxy

3,5-di-tert: q}ﬁk-f-nethoxy hydr ogen 3, 5-di met hoxy-4-( 2-

5- (benzo[ b] MM BR*Py1)-2, 4> norphol i noet hoxy) di met hoxy SCHUSHORT 4- ( 3-
2- met hoxy-5-(thien-2-yl) nethoxyphenyl) 3, 4-di net hoxy

5- (benzo[ b] t hi en-2-yl)-2, 4- di net hoxyQ 3, 4, 5- tQGHyet hoxy 4- brono
2,5-dinethoxy-4-(thien-2-xgco2- -5-fLthien-2-yl) nethoxy)

3, 4- di met hoxy 4-(thien-2-yl) yyr oxy
5-brono- 2, 4-di net hoxy 3,4, 5-tri bt hoxy

3- brono- 4, 5-di net hoxy 4- nethoxy~g; oewhoxy- 4- (thien-2-yl)
2- nmet hoxy-4- (thien-2-yl) , 5-di -t ert-butyl -4lspet hoxy 4-net hoxy hydrogen

hydrogen 4-fluoro 4-fluoro hydﬁBﬁ@n 4-nitro  4-nmet hoxy hydrogen
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51 9 Cctober 2007 WO 01/98291 PCTI USQO1/ 19720 3, 4-di chl or o- 29 63cthbsx 3007
5-(benzo[ b] t hi en-2-yl)-2-methoxy 3-chloro hydrogen
3,5-di-tert- butyI 4- hydroxy 4-nmethoxy 4-nethyl 3,5-di-tert- butyI 4- hydr oxy.
hydr ogen 3 rt-butyl-4-hydroxy 3-nethoxy-4-(4-tert
2- met hoxy- 5- ‘hpéﬁ 2-yl) carbonyl am nobenzyl oxy) hydr oge (l? 301/197\40
2,4, 6- trllsopropyl 4-brono 3,4, 5-trinethoxy 4-benzyl oxy- 3, 5-di net hoxy
3- brono- 4, 5- di met hoxy 3, 5-di methh’)?y 4 5-(beneofip]thien-2-yl)-2,4-
di methoxy |-~ 52 9 Cctober,s2007) WOJ01/ 98291 PCT/ US01/ 19720 Alternative
enbodi ments include the compoupd 1~Bgl ow, or their
phar maceutical |y acceptabl e sa i fari abl es are as defined
above. Rea 0 OCH3 R3a 4a Q&R _F

H,CO OCH,
OCH, g
5 O
0 OCH;
H,CO. ==
w0
OY\ o OCH,
o) OCH; a
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S 5 Rea 0 OC113 R3a / HOy,~,OR6a OCH3 0 Rsa S Rea 0 OV (R&betHZDFH6a
O Rba S 53 9 Cctober 2007 WD 01/98291 PCT/USA /19720 Rea O OV R3a
nR~ 4a ROwvw Rea O W -/ R3a Rda | Rsa | R5a S

WO 01/98291 PCT/US01/19720

In yet another embodiment, the compound is selected from the following:

10 3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-(4-carboxymethoxy-3,5-
dimethoxyphenyl)-2-propen-1-one sodium salt;

3-[2,4-dimethoxy-5-(thien-2-yl)phenyl]-1-(4-carboxymethoxy-3,5-dimethoxyphenyl)-

2-propen-1-one;

3-[2,4-dimethoxy-5-(thien-2-yl)phenyl]-1-(4-carboxymethoxy-3,5-dimethoxyphenyl)-

15  2-propen-1-one sodium salt;
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CH3 Rea 0 M RBa R4a Réa R5a S 5 Rea 0 M RWBa R R5a s 98€bsr20D7
Cct ober 2007 WO 01/98291 PCTIUS01/19720 OOH OO\ Rap 0 R 6p OCH3
R5p HO2C CO2H O OCH3 Rap O Rl OCH 3

WO 01/98291 PCT/US01/19720

3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-(4-hydroxy-3,5-
dimethoxypheny1)-2-propen-1-one;

3-[2,4-dimethoxy-5-(thien-2-y)phenyl]-1-(4-hydroxy-3,5-dimethoxyphenyl)-2-

propen-1-one;

5  3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-(4-carboxymethoxy-3,5-
dimethoxyphenyl)-2-propen-1-one;

3-[2,4-dimethoxy-5-(thien-2-yl)-phenyl}-1-(4-carboxymethoxy-3,5-dimethoxyphenyl)-2-

propen-1-one;
3-[5-(benzo[b]thien-2-y1)-3,4-dimethoxyphenyl]-1-(2,3,4-trimethoxyphenyl)-2-propen-1-one;
10  3-[2-methoxy-5-(4-methylthien-2-yl)phenyl]-1-(3,4,5-trimethoxy phenyl)-2-propen-1-one;
3-[2-methoxy-5-(5-methylthien-2-yl)phenyl]-1-(3,4-dimethoxyphenyl)-2-propen-1-one;
3-[2-methoxy-5-(5 -methylthien—i—y])phenyl]- 1-(3,4,5-trimethoxy phenyl)-2-propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(2,5-dimethoxyphenyl)-2-propen-1-one;
3-[3,4-dimethoxy-5-(thien-2-yl)phenyl]-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one;

15  3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3,4-dichloro-2-hydroxyphenyl)-2-propen-1-one

sodium salt;
3- t2—methoxy— 5-(4-methylthien-2-yl)phenyl]-1-(3,4-dimethoxyphenyl)-2-propen-1-one;
3-[3 ,4—dimethoxy-5-(3 -pyridyl)phenyl]}-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one;
-3-[2,4~dimethoxy-5—(thi en-2-yl)phenyl}-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one;
20  3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3,5-dimethoxyphenyl)-2-propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(4-iodo-2-methoxyphenyl)-2-propen-1-one;

3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3-methoxy-4-(4-pyridylmethoxyphenyl)-2-propen-1-
one, hydrochloride salt;
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9 Cctober

2007 WD 01/98291 PCT/US01/19720 a OH O o H3CO Rap | 6p OCH
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10

15

20

WO 01/98291 PCT/US01/19720

3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3-methoxy-4-(2-pyridylmethoxyphenyl)-2-propen-1-
one hydrochloride salt;

3-(3,4-difluorophenyl)-1-[2-methoxy-4-(thien-2-yl)phenyl]-2-propen-1-one;
3-[5-(benzo[b]thien-2-yl)-2-methoxyphenyl]-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one;
3-[2-methoxy-5-(thig:n-z-yl)phenyl]-1-(3,4-dichloro-2—hydroxypheny1)-2—propen-1-one;
3-[5-(benzo[b]thien-2-y1)-2-methoxyphenyl]-1-(3,4-dimethoxyphenyl)-2-propen-1-one;
3-[2,4-dimethoxy-5 -(thien—2-yl)phenyl]—1-.(2,3,4—trimethoxypheny1)-2—propen-1-one;

3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3-methoxy-4-(2-pyridylmethoxphenyl)-2-propen-1-

one;
3-[2-methoxy-5-(5-methylthien-2-yl)phenyl]-1-(3,4-methylenedioxyphenyl)-2-propen-1-one; |

3-[5-(benzo [b]thien—Z-yl)—Z,4—dimethoxyphenyl]-1—(4-hyd1'6xy-3,5-dimethoxyphenyl)—2-

propen-1-one sodium salt;

3-[2-methoxy-5-(thien-2-yl)phenyl]}-1-(3 -methoxy-4-(3 -pyridylmethoxphenyl)-2-propen-1-

one;
3-[5-(benzo[b]thien-2-y1)—2-methoxypheny1]-1-(4-methoxyphenyl)—Z-propen—1-one;
3-[3,4-dimethoxy-5-(thien-2-yl)phenyl]-1-(2,3,4-trimethoxypheny1)-2-propen-1-one;

3-[5-(5-acetylthien-2-yl)-3,4-dimethoxyphenyl]-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one;

3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(4-methoxyphenyl)-2-propen-1-one;

3-[2-methoxy-5-(thien-2-yl)phenyl}-1-(2,6-dimethoxyphenyl)-2-propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl}-1-(3,4-dimethoxyphenyl)-2-propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(2,4,6-trimethoxyphenyl)-2-propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one;
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OCH3 RSP 5 0 OH O O H3CO H3CO OCH3 OCH3 RSp 56 9 Cct ober92thber Y#D7
01/98291 PCT/ US01/19720 0 OCH3 H3CO H3CO, . / / OCH3 OCH3 Rya 0 H3CO
OCH3 H3CO OCH3 OCH3 Rya O- OH O Y I OCH3 S 5 wherein Y is a phenyl

ring conjugated to anot her heteroaromatic or heterocycle. H O-

R2o0° O o0
WO 01/98291 PCT/US01/19720

3-[2-methoxy-5-(thien-2-yl)phenyl]-1-[4-(4-ethoxycarbonylenzyloxy)-3-methoxyphenyl]-2-

propen-1-one;

3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-[4-(2,3-isopropylidenedioxy-1-propoxy)-
3,5-dimethoxyphenyl]-2-propen-1-one;

5  3-[2-methoxy-5-(thien-2-yl)phenyl]-1-[3-methoxy-4-(4-pyridylmethoxy)phenyl]-2-propen-1-

one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3,4-methylenedioxyphenyl)-2-propen-1-one;
3-[2-methoxy-5-(4-methylthien-2-yl)phenyl]-1-(3,4-methylenedioxyphenyl)-2-propen-1-one;
3-(4—ethoxy-3-ﬂuorophenyl)-l-[2-methoxy—5-(thien—2-y1)pheny1]-2-propen-l-one;

10 3-[5-(benzo[b]thien-2-yl)-2-carboxymethoxy-4-methoxyphenyl}-1-(3,4,5-trimethoxyphenyl)-

2-propen-1-one sodium salt;

3-[5-(benzo[b]thien-2-yl)-4-carboxymethoxy-2-methoxyphenyl]-1-(3,4,5-trimethoxyphenyl)-

2-propen-1-one;

3-[5-(benzo[b]thien-2-yl)-4-carboxymethoxy-2-methoxyphenyl]-1-(3,4,5-trimethoxyphenyl)-

15 2-propen-1-one sodium salt;

3-[2-carboxymethoxy-4-methoxy-5-(thien-2-yl)phenyl}-1-(3,4,5-trimethoxyphenyl)-2-

propen-1-one;

3-[2-carboxymethoxy-4-methoxy-5-(thien-2-yDphenyl}-1-(3,4,5-trimethoxyphenyl)-2-

propen-1-one sodium salt;

20 3:[4-carboxymethoxy-2-methoxy-5-(thien-2-yl)phenyl]-1-(3,4,5-trimethoxyphenyl)-2-

propen-1-one sodium salt;

. 3-[4—carboxymethoxy—2-methoxy—5-(thien—2-y1)phenyl]-1-(3,4,5—u—imethoxypheny1)-2—

propen-1-one;

3-[5-(benzo[b]thien-2-yl)-3,4-dimethoxyphenyl]-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one;
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R3a O | R6al R4 OCH 3 Rya 57 9 Cctober 2007 WD 01/ 98299 October 2007
PCT/ US01/ 19720 RRa 0 OCH3 R3a 4a | / 6a |l / OCH3 R R Rya RRa 0 R3a \ OCH3
4dal /| 6a RROCH3 Rya OQOH H3COI / I 0 H3COOCH3 OCH3 S 5 O OCH3

I I OCH3

H3C0 / VHV%301998291 PCT/US01/19720
3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one;
3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-(3,4,5-trimethoxyphenyl)-2-buten-1-one;

3-[2-methoxy-5-(thien-2-yl)phenyl]-1-[4-(4-carboxybenzyloxy)-3-methoxyphenyl]-2-propen-

1-one;
5  3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3,4-difluorophenyl)-2-propen-1-one;
3-[4-(thien-2-yl)phenyl]-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one;

3-[2-methoxy-5-(thien-2-yl)phenyl]-1-[4-(4-aminobenzyloxy)-3-methoxyphenyl]-2-propen-

1-one;
| 3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(4-hydroxy-3-methoxyphenyl)-2-propen-1-one;
10  3-[5-(benzo[b]thien-2-y1)-2,4-dimethoxyphenyl]-1-(2,3,4-trimethoxyphenyl)-2-propen-1-one;

3-[5-(benzo[b]thien-2-yl)-2-carboxymethoxy-4-methoxyphenyl]-1-(3,4,5-trimethoxyphenyl)-

2-propen-1-one;

3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-[3,5-dimethoxy-4-(2-
morpholinoethoxy)phenyl]-2-propen-1-one;

15 3-[2-methoxy-5-(thien-2-yl)phenyl]-1-[2-methoxy-4-(3-methoxyphenyl)phenyl]-2-propen-1-

one;
3-[5-(benzo[b]thien-2-y1)-2,4-dimethoxyphenyl]-1-(3,4-dimethoxyphenyl)-2-propen-1-one;

3-[2-methoxy-5-(thien-2-yl)phenyl]-1 -(2,5—dimethoxy—4—(thien-z-ylméthoxy)phenyl)—Z-

propen-1-one;
20  3-[4-(thien-2-yl)phenyl]-1-(3,4-dimethoxyphenyl)-2-propen-1-one;
3-[2-methoxy-4-(thien-2-yl)-phenyl]-1-[2-methoxy-4-(thien-2-yl)phenyl)-2-propen-1-one
phenyl]-2-propen-1-one; '

2-[[3,4-dimethoxy-5-(thien-2-yl)phenyl]ethylene]-3,4-dihydro-6,7-dimethoxy-1(2H)-
naphthalenone.
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OOCH3 OOCCH3 H3 H3C0 OCH3 OCH3 S 58 9 Cctober 2007 WO 03/REad242007
PCTI USO1/ 19720 W W s Me OMe | Mxr MOwa In yet another enbodi nent,
the conpound is selected fromthe follow ng: 10
3-15-( benzo&vb t hi en-2-yl)-2, 4-di met hoxyphenyl ] - 1- (4- car boxynet hoxy- 3, 5-
di met hoxyph rfi‘f“”’f—lpropen-l -one sodiumsalt;: PCT/US01/19720

3-[2, 4- di met hoxy-5-(thien-2-yl)phenyl]-1-(4-carboxynet hoxy- 3, 5-di net hoxyphe
nyl)- 2- pStgyecisqmeyism and Polymorphism

3-[2, 4-di met hoxy-5-(thi en-2-yl)phenyl]-1-(4-carboxynet hoxy- 3, 5-di net hoxyphe
nyl)- 15 2- pr oftdseppraviutedsihali compsands; of e [Hesent inbentior B8ving Wchiddl /coirhay

PCT/ USO / 19.720

3-1 5- ( benFBFHP AT Reisolatoflfn optipally Active 39d 1areums frms. Sqme GorPRoUpdsmay exhibit

polymorphism. It is to be understood that the present invention encompasses any racemic,

5 optically-active, diastereomeric, polymorphic, or stereoisomeric form, or mixtures thereof, of
a compound of the invention, which possess the useful properties described herein, it being
wéll known in the art how to prepare optically active forms (for example, by resolution of the
racemic form by recrystallization techniques, by synthesis from optically-active starting
materials, by chiral synthesis, or by chromatographic separation using a chiral stationary

10  phase).

Examples of methods to obtain optically active materials are known in the art, and

include at least the following.

i) physical separation of crystals - a technique whereby macroscopic

15 crystals of the individual enantiomers are manually separated. This
technique can be used if crystals of the separate enantiomers exist, i.e.,

the material is a conglomerate, and the crystals are visually distinct;

ii) simultaneous crystallization - a technique whereby the individual

enantiomers are separately crystallized from a solution of the racemate,

20 possible only if the latter is a conglomerate in the solid state;

iii)  enzymatic resolutions - a technique whereby partial or complete

separation of a racemate by virtue of differing rates of reaction for the

enantiomers with an enzyme;

iv) enzymatic asymmetric synthesis - a synthetic technique whereby at

25 least one step of the synthesis uses an enzymatic reaction to obtain an
enantiomerically pure or enriched synthetic precursor of the desired

enantiomer;

V) chemical asymmetric synthesis - a synthetic technique whereby the

desired enantiomer is synthesized from an achiral precursor under
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di met hoxyphenyl ) - 2- pr open- 1- one; 9 October 2007
3-[2, 4- di et hoxy-5-(thien-2-yl)phenyl]-1-(4-hydroxy-3, 5-di net hoxyphenyl) - 2-
propen- | -one; 5

3-[ 5- (benzofyel g1kBR- 2- y! ) - 2, 4- di met hoxyphenyl ] - 1- (4- car bogyfBeidias¥s 3. 5-

di met hoxyphenyl ) - 2- pr open- 1- one;

3-[2, 4-di met hoxy-5-(thi en- & = -1-(4- - -

en£/| ) 2. pr Openyl _ OI(']e gOT(g %Ilﬁ) glﬁggpc}gl{lle %sy{néxlne%?'rgg)fyclﬁtgﬁt%q{n %hCS pIdOId]qgtE hoxyph
[b]thieﬂ-2-y|)-3,4-di”EwhﬂﬁMﬁﬂﬁﬁaddﬁékdﬁﬁﬁéx&hﬂkwﬂs@h@xMﬁhmﬂmdmnﬁgpropen- I
-one; 10 3-[2-nethoxy-5-(4-nethylthien-2-yl)phenyl]- 1 -(3,4,5 -trimethoxy
phenyl ) - 2- pr open- | ape; digtekedniZel Mox% a(tébhaﬁwwh&@b}emra%eaﬂc)camgamhhs

1- (3, 4-di net hoxyphenyl ) -

3-[ 2- met hoxy- 5- ( 5- met hy|r@a¢teénv@ayx| e,npw@ﬁynfallyw@ rgagent (the ghirplpuiliary) that

phenyl k- 2- propen- | - one; d to diast Th ltin
[ 2- met hoxy- 5-(t hi en- 2- y?‘Smﬁenyﬁ lvidu(a%mg?%%rgh%xypr?traer?ﬁe?- -pergeps)uengl one;

3-
? [ 3, 4- di met hoxy-5- (thlémmgmwhkphﬁnﬂk?SmmﬁgﬂdnSdﬁﬁmﬁ%EMD&W@h@ﬂ%ﬁyﬁmomropen-
-one; 15
3-[ 2- met hoxy- 5- (t hi en- 2- ¥| %ﬁ?ﬁT?ﬁP?%fﬂ?ﬁic 8&%- uﬁ?d?gﬁvﬁ eny?fh% prope
n-1-one sodiumsalt;  chiral auxiliary later removed to obtain the desired enantiomer;
3-[2-nethoxy-5-(4-nethy|thien-2-y|)phenyl]-l-(3,4-dinethoxyphenyl)-Z-propen
-1-one; " 3-[3, 4-di ngtyhoXg#stS-dnd- @yéﬂmaérpb@ﬂydehxclu(aﬁsféz@ubﬁg red hesgigheny! ) - 2
~propen-1 -one; 3-[2,4-dimet hoxy-5-(
en- 2- y0) phenyl ] - 1- (3, 4, EYVl%qub%eflﬁﬁW%%rﬁyﬁ‘)m othe  pEnAte qgpilibraig, to yield a

3- [ 2- met hoxy- 5- (t hi en- 2?{& poRAGIEE] il séldtica OF 'Bé NRayRERRY| Frod- Peopstied - One;
3-[2-nmet hoxy-5 -(thien-2-yl)phenyl]-1-(4-iodo-2- nethoxyphenyk% 2- propen- |
- one; enantiomer or where preferential crystallization of the¢ diastercomer

3-[2- met hoxy- 5- (U hi en- 2-gde) Ateekdked! eﬁﬁlhﬁﬁhh% s (dhe PouiithiuAe bl wabeny | ) -
2-propen- | - one, hydrochloride sal t ober 200 WO 01/98291
PCT/ USQOl / 19720 eventually in principle all the material is converted to the crystalline

3 Lf;}gg; hoxy-5- (thi en-2- () dpDsik o mb edifelh Ri¥otted. 2TRY BdsHhd BRRBANFRDCNYT ) -

then released from the diastereomer;

viii)  kinetic resolutions - this technique refers to the achievement of partial

or complete resolution of a racemate (or of a further resolution of a
partially resolved compound) by virtue of unequal reaction rates of the
20 enantiomers with a chiral, non-racemic reagent or catalyst under

kinetic conditions;

ix) enantiospecific synthesis from non-racemic precursors -~ a synthetic

technique whereby the desired enantiomer is obtained from non-chiral
starting materials and where the stereochemical integrity is not or is

25 only minimally compromised over the course of the syﬁthesis;

X) chiral liquid chromatography - a technique whereby the enantiomers of

a racemate are separated in a liquid mobile phase by virtue of their
differing interactions with a stationary phase. The stationary phase can
be made of chiral material or the mobile phase can contain an

30 additional chiral material to provoke the differing interactions;
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one hydrochloride salt; 3-(3,4-difluorophenyl)-1- 9 October 2007

[ 2- met hoxy-4-(t hi en-2-yl)phenyl]-2-propen- | -one; 3-[5-(benzo
[ b] t hi en-2-yl)-2-met hoxyphenyl]-1-(3, 4, 5-trinet hoxyphenyl)-2-propen- 1-one;
5 WO 01/98291 PCT/U,

3-[ 2- met hoxy-5-(thien-2-yl)phenyl]-1-(3, 4-dichl oro-2-hydroxyp ‘é‘é‘??’)"- 2- prope

n-1-one; 3-[5-(benzo[b]thien-2-yl)-2-nmethoxyphenyl - .1 .

- (3, 4- di et hgxyéhen g-]zci’gﬁgﬁéﬁqfﬁ‘%@%@ - z}/?ecﬁm%ucl whereby the racemate is

3-[2, 4- di met hoxy- 5- (t hi eyvlatilivtd piteeahiionders are separated by virtue of their differing
-(2,3,4-trimet hoxyphenyl )-2-propen- 1 -one; _, ) . .

3-[ 2- met hoxy- 5- ( t hi en- 2-\eyasHens i the e3seousapehile\phase With a-qolumm eantaiging any| ) - 2
-propen-1- one; 10 fixed non-racemic chiral adsorbent ghase; )
3-[ 2- met hoxy- 5- (5- net hyl t hi en- 2-yl ) phenyl ] -1- (3, 4- net hyl enedi oxyphenyl )-2-p

ropen-1-one; 3-[5-(benz : . . : :

Py en-Z-y1) -2, 4- di Doy aRElon with chirel solvens - a ochuiaus wherghy W enantiomory

propen-| -one sodi um sal tare separated by virtue of preferential dissolution of one enantiomer

3p£ gpgﬁt h|OX¥_ gm(at hllgn- 2'%10)431%%@6&451%@& §51‘%%E;hOXY' 4- (3- pyri dyl met hoxphenyl ) -2

3 [5- (benzo[ bl thien. 25yl )2 et BOXYRNS Wil dbed 2 IRAARVPRSIY dradenklioREN ! - ©

l— [ 3, 4- di met hoxy- 5- (t hi englacelin BhRAvY Mith br thid, Berfibrahé BRAIBO XV AN typlcaliyop en-
- one; - . ..

3-[5- (B acet yl t hi en- 2- y| Sepasates dwpepisciRls pds, | qne1cqpiaining, the racempisy ohany| ) - 2

- propen- 1-one; _ driving force such as concentration or pressure differential causes

3-[ 2- met hoxy-5-(t hi en-2-yl p%e_nyl ] - 1- (4- met hoxyphenyl ) - 2- pr open- 1- one;

3-[ 2- met hoxy- S-(t hi en- 2-w§emeﬁmlqut acgoss thegnerabres YEHSNyIoparpliqn efsus- 1

-one; 20 , as a result of the nop-racemic chiral nature of the membrane which

3-[ 2- net hoxy-5-(t hi en-2-yl 3 pehenyl ]-1-(3, 4-di met hoxyphenyl ) - 2- pr open- 1- one;

3-[2-net hoxy-5 - (thi en- 2allpWwsenkyrope pnantipmerpfghe rp¢amathopg gh- 2-propen- |

-one; 3- [2-nethoxy-5 -(thien-2-yl)phenyl]

-1-(3,4,5-tri met hoxyphenyl)-2-prop en-1-one; 61 9 Cctober 2007 WO

01/ 98291 PCT/ USOL/ 19720

3- [ 2- met hoty - befidition- 2- y! ) phenyl ] - 1- [ 4- (4- et hoxycar bonyl enzyl oxy) - 3- net hox

yphenyl]-2- propen-|-one;

The term alkyl, as used herein, unless otherwise specified, refers to a saturated
straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon, including but not
limited to those of C; to C,o, and preferably C,-C,4, including methyl, ethyl, propyl, isopropyl,
cyclopropyl, methylcyclopropyl, butyl, isobutyl, #-butyl, sec-butyl, cyclobutyl, and

20  (cyclopropyl)methyl. The alkyl group specifically includes fluorinated alkyls such as CF;
and other halogenated alkyls such as CH,CF,, CF,CF;, the chloro analogs, and the like.
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3-[5-(benzo[ b] thien-2-yl)-2,4-di met hoxyphenyl ] -1-[4-(2, 3-i1 sopioytet g9goedi ox
y-1 -propoxy)- 3, 5 -dinethoxyphenyl]-2-prop en- | -one; 5

3-[ 2- net hoxy-5-(thien-2-yl)phenyl]-1-[3-net hoxy-4-(4-pyridyl net hoxy) phenyl ]
- 2- propen- | wmn®s2e3- [ 2- net hoxy-5 - (thi PCT/US01/19720

en- 2-yl ) phenyl ] - 1- (3, 4- met hyl enedi oxyphenyl ) - 2- pr open- | - one;

3- [ 2- met hoxy- Sef 4. iRt byt h BB ogtiokhiPhBMhiba ith 3néor bR SARE RN ) - 2-P

ropen-1 -one,
3- (4- et hoste Brofyp wonsixting nofl Jryl] -heRroartl.hisstgrodyclic, hsaghrocgels,l Jlodryn akferoRycloxy,

propen-| - Qne; 3-[5- ben

2-yl) - 2- C%F%%)%%}%&P’f%f?}l%yne &Shgﬁg PTryle{',gheAer%arylalk oxy, cart arboh drat§:f| a)mmo

2- pr oper - lacid)wnise adid B3terd) 4mino a<:1d amides, alditol, halo, haloalkyl, hydroxyl carboxyl, acyl,
L el b i Aty st YR ARG, 2R RS s, HibP i 1
3- [ 5- (benzgifdild Auda Bulfate) |s1llfdl1yl3 @ﬁlﬂﬂw ﬁﬂﬁﬂf}@)@)ﬁﬁﬁnﬂﬁl GOk PResydr ] catbok@icdacht, t ri met

hoxyph I -1 -
o oY e Hebiont s bon SHPRIAAL e, Riockiepa s, « Yoy pher

yl)-2- propghnke Onﬁxosphomc acid, phosphate, phosphonate phosphmate sulfonamido,
3-[ 2-car bop%met hoxy nmet hoxy-5 th| en- 2- hen | ] 3,4,5-trimet hoxyphen

yl)-2- pré ganu@hélygwp.@;ﬁ acyg, tsulforpylimide, subs ted or unsubs ituted urea connected
3-[ 4- oy bagyigt ﬁl%%en lmciﬁswut%é i R8 1@ NHORMBN ¥hd NEAGNHR S -dr Tah Rkt xy phen

yI) 2- propen-1-oné sodi um sal

: g 42car Pdﬁglwétﬁmtwnaimpﬁhﬁtﬁoﬁ-@t imhibit the pha;rpmigaqal activiy af Bistcompeendoxyphen
i
e (3, 4',05- rfgl Qee‘"ed °r3}{‘§’i ’(ﬁpp%g‘%"g&#’ho“%g&% % tg%ggit %ﬁpg@v\o&]

01/98291 E@lﬂl&&&k@@ﬁﬂﬁ GBeenk et (ab, Protective Groups in Organic Synthesis, John Wiley and

?228%2] t hISeons %e%nb E%itl%n,didg?there)g'pheq%rJtedlby(réfeﬁehéet ri met hoxyphenyl ) - 2- propen

15 The term aryl, as used herein, and unless otherwise specified, refers to phenyl,
biphenyl, or naphthyl, and preferably phenyl. The aryl group can be optionally substituted
with one or more of the moieties selected from the group consisting of alkyl, heteroaryl,
heterocyclic, carbocycle, alkoxy, aryloxy, aryloxy; arylalkoxy; heteroaryloxy;
heteroarylalkoxy, carbohydrate, amino acid, amino acid esters, amino acid amides, alditol,

20  halo, haloalkyl, hydroxyl, carboxyl, acyl, acyloxy, amino, amido, alkylamino, dialkylamino,
arylamino, nitro, cyano, thiol, imide, sulfonic acid, sulfate, sulfonyl, sulfanyl, suifinyl,
sulfamoyl, carboxylic ester, carboxylic acid, amide, phosphonyl, phosphinyl, phosphoryl,
thioester, thioether, oxime, hydrazine, carbamate, phosphonic acid, phosphate, phosphonate,
phosphinate, sulfonamido, carboxamido, hydroxamic acid, sulfonylimide or any other desired

25 functional group that does not inhibit the pharmacological activity of this compound, either
unprotected, or protected as necessary, as known to those skilled in the art, for example, as
‘taught in Greene, et al., “Protective Groups in Organic Synthesis,” John Wiley and Sons,
Second Edition, 1991. Alternatively, adjacent groups on the aryl ring may combine to form a
5 to 7 membered carbocyclic, aryl, heteroaryl or heterocylic ring. In another embodiment,

30 the aryl ring is substituted with an optionally substituted cycloalkyl (such as cyclopentyl or
cylcobexyl), or an alkylene dioxy moiety (for example methylenedioxy).

The term heterocyclic refers to a nonaromatic cyclic group that may be partially

(contains at least one double bond) or fully saturated and wherein there is at least one
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3-[5-(benzo[ b] t hien-2-yl)-2,4-di net hoxyphenyl ]-1-(3,4,5-tri ngtdw@b\épgml )-2
-buten-I-one; 3-
[ 2- met hoxy-5- (t hi en-2-yl)phenyl]-1-[4-(4-carboxybenzyl oxy) - 3- met hoxyphenyl ]
-2-propen- 1l-one; 5
3- [ 2- met hox \¥&W¥#en- 2-yI ) phenyl ] - 1- (3, 4- di f | uor opheny! ) PETVEFBHERY 1- one;
3 -[4-(thien-2-yl)phenyl]-1-(3,4,5-trinethoxyphenyl)-2-propen-1-one,
3-[ 2- net hbetgreﬁe@ $uckas Bxyged,shlfary hifrogen), dr hbsphorysah dreAyizo xEe-tgmieteroatybheny| |
- _2_ pr opené& ét%QferPWF‘%% as SF[} herein fe]ferit 0 jaromatic thg; incl %es at least one sylfur,
3-[2-neth - 5- - 39 pheny[T- -? -hyd?oxy- Ret oxypﬁeny?%- - propen-
éone; %0 oxygen, nitrogen or phosphorus in the aromatic ring. Nonlimiting examples of heterocylics
3 rbirsTiadtos ard pielicyT BB hpchiake, skt [HGHORE°Y!) -2
3- [ 5- ( benaindrpiyiias; Rmtlyiropy@ayipiiamlyl ayyoliy piiaestingh) émdolihyl] dioRoldnyd; t r i met
hoxyphenyl ) - 2-propen-1-one; 3-[5-(benzo L
[ b] t hi en- 9 yédioxanyhii n#aimdiyip iy é“!%-‘/ﬁ pyridvly; gyl oepaoxazolyl, 1,2,4-
gDE FZ)h?rlalt RQ)&H!O !@56‘1 %Eh@]ﬂg}(aﬁgzﬁfhyﬁp%,a—'{lﬁﬁtgézole,lﬁ indazczllyl, 2 1,3,5-ﬁ'iaziny1, thienyl,

- 2- Xy- 5- i en-2- enyl]-1-[2-net -4-(3- -
] ¢ hi'en- Genpbhichyr! BoBeLORINP M RblL L diyd; dbeTRdMX YRRSRdaz0l1, PaARY, |
3- [ 2- Bt hoxlazblyl tdxiaealyl2 thitopthebeprqthiazalyd, Hoduiatelyh dd4-Huigdiazplyh-iseoxpiodithoxy) ph

enyl)-2- pr n%l 20 . . . .

3 ) (i BRESEY SiRES bR, cipplinyly, pithglaingd, sanibiny), hyporanthinyL pyragole

- [ 2- met hoimyiddzole, Hj2%HtrRzglk,) 1A Hdnazble, 1,2,3-oxadiazole, thiazine, pyridazine, or pteridinyl

-1-[ 2- et hoxy-4- (.t.hi en- 2- yI ] )= 2- - - . .

ph eLyI ] - Zyng%lbl esﬁlgil h_eécﬁog : 21 of hlat@ﬁ%?&lc )grcglp%n? Be %ﬂhonlally QbStituted with one or more

i- [2[ 3, 4- disutetitnent selbetéd fioanth2 sythd pibetityértetsset entadbos for dinth \errups. & unctitinakbt hoxy -

(2H) 15 nagggggl? la.necf| r%tqggenGg?fm?ps %El%qlee{ero%?ﬁ Zgrou\{)\Qal(i) %é 8:%%%%(1 E’sCrTéc%’%QPy’ojr %Z&xoed '

Suitable protecting groups can include trimethylsilyl, dimethylhexylsilyl, ¢
butyldimethylsilyl, and z-butyldiphenylsilyl, trityl or substituted trityl, alkyl groups, acyl
groups such as acetyl and propionyl, methanesulfonyl, and p-toluenelsulfonyl.

The term thienyl refers to a five member cyclic group wherein the ring contains one
20 sulfur atom and two double bonds. The thienyl group can optionally be substituted with one
or more moieties selected from the group consisting of those described above for aryl

substituents.

The term benzothienyl refers to a five member cyclic group wherein the ring contains
one sulfur atom and two double bonds fused to a phenyl ring. The benzothienyl group can
25. optionally be substituted with one 6r more moieties selected from the group consisting of
those described above for aryl substituents.

The term aralkyl, as used herein, and unless otherwise specified, refers to an aryl
group as defined above linked to the molecule through an alkyl group as defined above. The
aryl and alkyl portions can be optionally substituted as described above.

30 The term heteroaralkyl, as used herein, and unless otherwise specified, refers to an
heteroaryl group as defined above linked to the molecule through an alkyl group as defined

above.
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St ereoi soneri sm and Pol ynorphism It is appreciated that conpognéeshepdodhe
present invention having a chiral center may exist in and be isolated in
optically active and racenmic forns. Sone conpounds may exhi bit

pol yrmor phi sg ol /bs2bs t 0 be understood that the present in ]ﬁﬁ%@gﬂﬁg&orrpasses
any racem c, g optically-active, diast ereorrerl c, pol ynor phi

stereoi soneric form or m xtures thereof a conpound of the |nvent|on

whi ch possess Fhederms beterocysieaiiuh o5 gied derei i“ff%fa t%%P@Frﬁcyclhf' P RUodsr the |k nown
in the ar honewettﬁmag@ R&r ﬁkyqpérbﬁﬁ” The B&EIo¥RLEORB% hd &h@m@plgeoupbyan be

resolution of the fracem ¢ formby recrystallization techniques, by

synt hesi soRtioapiopbstitated s deseribpdabavar ting  materials, by chiral synthesis,
or by chromatographic separation using a chiral stationary 10 phase).
Exanpl es of rre'l‘ﬁaot«bsmtamyloxbt,abmsc;bhtrc'ml rgfers 30 | apcarytagrovp bbmlfhtoeﬂkrmmhc\ﬂﬂ t he

ryetats SAEb b SGR, THE Tl Bebf g Re obe ol PSRy I BRCHk o,

enantiomamslgb@snanual |y separated. This technique can be used if crystals
of the separate enantionmers exist, i.e., the material is a conglonerate,

and the cryst atie R hétebdadflbay, db &&ddnﬁérem tefer$ tmulhte@ftagu%rwpys&mhl tozBé i on -
a techni que, wher eby t he i ndi vi dual enanti oners are sep gqy crystallized

froma sofgleryn ﬂgpu&hr?@ eERiee, Thobeiggar] sowp &7 5 qPPO? tutpd ps;sely

congl oner glGhédve hhgyEgbiyt. state; iii) enzymatic resolutions - a technique
whereby partial or conplete separation of a racemate by vi rtue of

di ffeg {) ng rat e’fhqunﬂ %&B%ﬁ%g{réé{o_aﬁagﬁg ﬁcﬁﬁ@nb&ﬁ@ toPan'd n|’%h gﬁ&}qer i

d
enzymati c asymretric syn etic tec Lt %5 | east
one step of tiehmolegui¢ hmwg: BIs @3ygen aomy The |aw1raadca1ksdrgr0@so¢3lnabmompnally
enanti omer | %@tuieﬁa?clf Scnbedag&;el ched synthetic precursor of the desired

enant i omef"

The term heterocyclearalkoxy refers to a heterocyclic group attached to an aryl group
attached to an alkyl-O- group. The heterocyclic, aryl and alkyl groups can be optionally
15  substituted as described above.

The term halo or halogen, as used herein, includes chloro, bromo, iodo and fluoro.

The term alkoxy, as used herein, and unless otherwise specified, refers to a moiety of
the structure -O-alkyl, wherein alkyl is as defined above. The alkyl group can be optionally
substituted as described above. Alkoxy groups can include OCF; , OCH,CF;, OCF,CF; and

20  the like.

The term alkylthio as used herein refers to an alkyl group attached to the molecule
through a sulfur atom. The alkyl group can be optionally substituted as described above.

The term acyl, as used herein, refers to a group of the formula C(O)R’, wherein R’ is
an alkyl, aryl, alkaryl or aralkyl group, or substituted alkyl, aryl, aralkyl or alkaryl, wherein
25  these groups are as defined above.

The term “alditol,” as referred to herein, and unless otherwise specified, refers to a
carbohydrate in which the aldehyde or ketone group has been reduced to an alcohol moiety.
The alditols of the present invention can also be optionally substituted or deoxygenated at one
or more positions. Exemplary substituents include hydrogen, halo, haloalkyl, carboxyl, acyl,

30 acyloxy, amino, amido, carboxyl derivatives, alkylamino, dialkylamino, arylamino, alkoxy,
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v) chenical asymretric synthesis - a synthetic techni que wheyeRyobeP2007
desired enantioner is synthesized froman achiral precursor under 64 9

Cct ober 2007 WO 01/98291 PCT/US01/19720 conditions that produce asymretry
(i.e., chiral IWS?B in the product, which may be achi eved usi ng chi ral

catal ysts o™WBH! auxiliaries; vi) diastereoner separat PFERESM1E P echni que
whereby a racem c conpound is reacted with an enantionerically pure

reag_ent ( tahdoxyhinited, candi, Isilfonjg agighathiol 5imine \satenylt fanyld swifiayle SUEROWL oner s
to diastereoners. The r.es 'nggia-r ner s.:ar h SERA
chr omat ogregtﬁﬁycagb?OXEIrl%/g el ng,[ Fon > %(%&v%?}ﬂée&g? et?C ﬁltgi gﬂnow rr%’?féﬁ%?@ﬁ?lﬁct
tSL r ug t ur alphosphirgt, phogphonyh dhibéster, thivethat, ozime, hydrazing, satbpmatephpsphonis asist, ai n
e desire i .
acological

epnantionmer: vii) .fiksSt- a - O Y/ I _
transf or P?ﬁgn%te’ é’r?’é%ﬁ% rq%}%ble %‘tc%n@? °§§g3%gg?e§rn§§{r?g?°§t tg?g‘fr‘ﬁ” e racemat e
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conplete resolution of a racemate (or of a further resolution of a
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enantiomers wit Iral, non-racemc reagent of catalyst under kinetic
condi t i ongterived from reduction of monosaccharides, including specifically those derived from the

reduction of pyranose and furanose sugars.

The term “carbohydrate,” as referred to herein, and unless otherwise specified, refers

to a compound of carbon, hydrogen and oxygen that contains an aldehyde or ketone group in

15 combination with at least two hydroxyl groups.. The carbohydrates of the present invention
can also be optionally substituted or deoxygenated at one or more positions. Carbohydrates

thus include substituted and unsubstituted monosaccharides, disaccharides, oligosaccharides,

and polysaccharides. The saccharide can be an aldose or ketose, and may comprise 3, 4, 5, 6,

or 7 carbons. In one embodiment the. carbohydrafes are monosaccharides. In another

20 embodiment the carbohydrates are pyranose and furanose sugars.

Non limiting examples of pyranose and furanose sugars include threose, ribulose,
ketose, gentiobiose, aldose, aldotetrose, aldopentose, aldohexose, ketohexose, ketotetrose,
ketopentose, erythrose, threose, ribose, deoxyribose, arabinose, xylose, lyxose, allose, a_ltrose,
glucose, mannose, gulose, idose, glactose, talose, erythrulose, ribulose, xylulose, psicose,

25  fructose, sorbose, tagatose, dextrdse, maltose, lactose, sucrose, cellulose, aldose, amylose,
 palatinose, trehalose, turanose, cellobiose, amylopectin, glucosamine, mannosamine, fucose,
phamnose, glucuronate, gluconate, glucono-lactone, muramic acid, abequose, rhamnose,

gluconic acid, glucuronic acid, and galactosamine.

The carbohydrate can be optionally deoxygenated at any corresponding C-position,
30  and/or substituted with one or more moieties such as hydrogen, halo, haloalkyl, carboxyl,
acyl, acyloxy, amino, amido, carboxyl derivatives, alkylamino, dialkylamino, arylamino,

alkoxy, aryloxy, nitro, cyano, sulfonic acid, thiol, imine, sulfonyl, sulfanyl, sulfinyl,
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I X) enantiospecific synthesis fromnon-racem c precursors - agudHep207C
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other purposes. A wide variety of oxygen and mirogen protecting groups are known to those

skilled in the art of organic synthesis. The term aryl, as used herein, and unless otherwise
specified, refers to phenyl, biphenyl, or naphthyl, and preferabiy phenyl. The aryl group can
be optionally substituted with one or more moieties selected from the group consisting of

15  hydroxyl, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate,
phosphonic acid, phosphate, or phosphonate, cither unprotected, or protected as necessary, as
known to those skilled in the art, for example, as taught in Greene, ef al., Protective Groups
in Organic Synthesis, John Wiley and Sons, Second Edition, 1991.

As used herein, the term “patient” refers to warm-blooded animals or mammals, and
20  in particular humans, who are in need of the therapy described herein. The term host, as used
herein, refers to a unicellular or multicellular organism, including cell lines and animals, and

preferably a human.

III. Pharmaceutically Acceptable Salt Formulations

In cases where compounds are sufficiently basic or acidic to form stable nontoxic acid

25 or base salts, administration of the compound as a pharmaceutically acceptable salt may be
appropriate. The term “pharmaceutically acceptable salts” or “complexes” refers to salts or
complexes that retain the desired biological activity of the compounds of the present

invention and exhibit minimal undesired toxicological effects.

Examples of pharmaceutically acceptable salts are organic acid addition salts formed

30 with acids, which form a physiological acceptable anion, for example, tosylate,
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15 H Definitions The term al kyl, as used herein, unless othewdRr 2007
specified, refers to a saturated straight, branched, or cyclic, primary,
secondary, or tertiary hydrocarbon, including but not limted to those of
C to C10, and Fr eferably O -C4, including nethyl, ethyl, propyl,

i sopropyl, W&t opyl , rret hyl cycl opropyl, butyl, isobut3¢T/usagemRy|

sec- butyl, cycl obut yl , and 20 (cycl opropyl)nethyl. The al kyl group .
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phosphonate, p osp’| N onam Boxant Xamc a ,
sul f onyl i mride(fosexampies hgtdmbhhmcmndulmslmurmdcldrsammomé,qﬁxesbh&ﬁc 4did, @it

nitro nlnlud t ed t.0 NHCONHZ2 .and , NHCONHR;
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Edi tion, 3}88talctapnRiiyids (1) GagcddaitRd shis fbﬁﬁearvﬁﬂp;ﬁetaﬂ&n&hbesuwmlﬁd )éblcmﬁ.s used
herei n, and unl ess ot herw se speC|f|ed refers to phen
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subst i1t5Ut %Qtassium, and the like, or with a cation formed from ammonia, N,N-

dibenzylethylenediamine, D-glucosamine, tetracthylammmonium, or ethylenediamine; or (c)

combinations of (a) and (b); e.g., a zinc tannate salt or the like. Also included in this
definition are pharmaceutically acceptable quaternary salts known by those skilled in the art,
which specifically include the quaternary ammonium salt of the formula -NR*A", wherein R
20 is as defined above and A is a counterion, inclﬁding chloride, bromide, iodide, -O-alkyl,
toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate,
succinate, acetate, glycolate, maleate, malate, citrate, tartrate, ascorbate, benzoate,

cinnamoate, mandeloate, benzyloate, and diphenylacetate).

Pharmaceutically accéptabie prodrugs refer to a compdund that is metabolized, for

25  example hydrolyzed or oxidized, in the host to form the compound of the present invention.
‘Typical examples of prodrugs include compounds that have biologically labile protecting
groups on a functional moiety of the active compound. Prodrugs include compounds that can

be oxidized, reduced, aminated, deaminated, hydroxylated, dehydroxylated, hydrolyzed,
dehydrolyzed, alkylated, dealkylated, acylated, deacylated, pho_sphorylated, dephosphorylated

30  to produce the active compoﬁnd. The compounds of this invention possess anti-inflammatory

activity, or are metabolized to a compound that exhibits such activity.
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15 reperfusion injury, post-angioplasty restenosis, chronic obstructive pulmonary disease

(COPD), glomerulonephritis, Graves disease, gastrointestinal allergies, and conjunctivitis.

Nontlimiting examples of arthritis include rheumatoid (such as soft-tissue theumatism
and non-articular theumatism, fibromyalgia, fibrositis, muscular rheumatism, myofascil pain,
humeral epicondylitis, frozen shoulder, Tietze’s syndrome, fascitis, tendinitis, tenosynovitis,

20  bursitis), juvenile chronic, spondyloarthropaties (ankylosing spondylitis), osteoarthritis,
hyperuricemia and arthritis associated with acute gout, chronic gout and systemic lupus

_erythematosus.

Human endothelial disorders mediated by VCAM-1 include psoriasis, eczematous

_dermatitis, Kaposi’s sarcoma, as well as proliferative disorders of smooth muscle cells.

25 In yet another embodiment, the compounds disclosed herein can be selected to treat

anti-inflammatory conditions that are mediated by mononuclear leucocytes.

In one embodiment, the compounds of the present invention are selected for the
prevention or treatment of tissue or organ transplant rejection. Treatment and prevention of
organ or tissue transplant rejection includes, but are not limited to treatment of recipients of

30  heart, lung, combined heart-lung, liver, kidney, pancreatic, skin, spleen, small bowel, or
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oxadi azol yl, 1,3, 4-oxadi azolyl, 1, 3,4-thiadiazole, indazolyl g October 2007

1,3,5-triazinyl, thienyl, isothiazolyl, imdazolyl, tetrazolyl, pyrazinyl,
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group as define above. . . i o
has been shown to play a role in leukocyte recruitment in a number of chronic inflammatory

diseases including atherosclerosis, rheumatoid arthritis, and asthma. Its expression is
upregulated in these diseases and as such inhibition of MCP-1 expression represents a
desirable property of anti-inflammatory therapeutics. Furthermore, smooth muscle cell

20  hyperplasia and resulting tissue remodeling and decreased organ function is yet another
characteristic of many chronic inflammatory diseases including atherosclerosis, chronic
transplant rejection and asthma. Inhibition of the hyperproliferation of smooth muscle cells is
another desirable property for therapeutic compounds.

Y. Combination and Alternation Therapy

25 Any of the compounds disclosed herein can be administered in combination or
alternation with a second biologically active agent to increase its effectiveness against the

target disorder.

In combination therapy, effective dosages of two or more agents are administered
together, whereas during alternation therapy an effective dosage of each agent is administered

30 serially. The dosages will depend on absorption, inactivation and excretion rates of the drug
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68 9-Cctober 2007 WD 01/98291 PCTI USOL/ 19720 The term het er og)yedirabdyl , as
used herein, refers to a heterocyclic group bound to the nvolecule through
an al kyl group. The heterocyclic group and the al kyl group can be
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formula CCOR, wherein R is

Any method of alternation can be used that provides treatment to the patient.

Nonlimiting examples of alternation patterns include 1-6 weeks of administration of an
effective amount of one agent followed by 1-6 weeks of administration of an effective
15 amount of a second agent. The alternation schedule can include periods of no treatment.
Combination therapy generally includes the simultaneous administration of an effective ratio

of dosages of two or more active agents.

Tlustrative examples of specific agents that can be used in combination or alternation

with the chalcones of the present invention are described below in regard to asthma and

20 arthritis. The agents set out below or others can alternatively be used to treat a host suffering
from any of the other disorders listed in Section IV or that are mediated by VCAM or MCP-

1. Tllustrative second biologically active agents for the treatment of cardio.vascular disease

are also provided below.

Asthma

25 | In one embodiment, the compound of the present invention is administered in
combination or alternation with heparin, frusemide, ranitidine, an agent that effects
respiratory function, such as DNAase, or immunosuppressive agents, IV gamma globulin,
troleandomycin, cyclosporin (Neoral), methotrexate, FK-506, gold compounds such as
Myochrysine (gold sodium thiomalate), platelet activating factor (PAF) antagonists such as

30 thromboxane inhibitors, leukotriene-Da-receptor antagonists such as Accolate (zafirlukast),
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an al kyl, aryl, alkaryl or aral kyl group, or substituted al kylocté¥eyb007

aral kyl or al karyl, wherein 25 these groups are as defined above. The term
"alditol," as referred to herein, and unless otherw se specified, refers to
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Car bohydr %rgéopmm bromide, bambuterol hydrochloride, bitolterol meslyate, broxaterol, carbuterol

15  hydrochloride, clenbuterol hydrochloride, clorprenaline hydrochloride, efirmoterol fumarate,
ephedra (source of alkaloids), ephedrine (ephedrine hydrochloride, ephedrine sulfate),
etafedrine hydrochloride, ethylnoradrenaline hydrochloride, fenoterol hydrochloride,
hexoprenaline hydrochloride, isoetharine hydrochloride, isoprenaline, —mabuterol,
methoxyphenamine hydrochloride, methylephedrine hydrochloride, orciprenaline sulphate,

20 phenylephrine acid tartrate, phenylpropanolamine (phenylpropanolamine polistirex,
phenylpropanolamine sulphate), pirbuterol acetate, procaterol hydrochloride, protokylol
hydrochloride, psuedoephedrine (psuedoephedrine polixtirex, psuedoephedrine tannate,
psuedoephedrine hydrochloride, psuedoephedrine sulphate), reproterol hydrochloride,

~ rimiterol hydrobromide, ritodrine hydrochloride, salmeterol xinafoate, terbutaline sulphate,

25  tretoquinol hydrate and tulobuterol hydrochloride.

In another embodiment, the active compound is administered in combination or
alternation with one or more other corticosteriod(s). Examples of corticosteriods that can be
used in alternation or combination therapy include but are not limited to glucocorticoids
(GC), Aerobid (Aerobid-M, flunisolide), Azmacort (triamcinolone acetonide), Beclovet

30 (Vanceril, beclomethasone dipropionate), Flovent (fluticasone), Pulmicort (budesonide),
prednisolone, hydrocortisone, adrenaline, Alclometasone Dipropionate, Aldosterone,

Amcinonide, Beclomethasone Dipropionate, Bendacort, Betamethasone (Betamethasone
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any ot hor APl NI RER AeeaBo PR b d Bk fr i Scp e HckiORle
phgr macol @gizﬁaiortlalgé Haldinonide, tthgba@saspommiﬁoﬂaa:rlt Halldnmtalsmee mHyatgcortamate
substituents incl.yde ) ne 5 an alo, particularly uori.ne. The
substit ue%iydfﬂcgjega‘bo h@@‘%"t"@ns{?’% Sﬁy %P‘E‘E&‘mﬁnﬁ}%t?%ct 5{¥ ,dr°8?ms?ﬁeotlg‘(‘,t§"é‘&’ as
necessary HydfockARwe t Oypitiasee $iidtdcefisbit t HemRfidcinafeDr HE¥ABtiSoneaSSddatght i n

G eene, et al., Protective Gaoups in Oganic Synthesis, John Wley and
Sons, Sec Shespbates iTHydrocpgigqne Sodium  Succinate, Hydrocortisone Valerate), Medrysone,

Meprednisone, Methylprednisolone (Methylprednisolone Acetate, Methylprednisolone
,JHemisuccinate, Methylprednisolone Sodium Succinate), Mometasone Furoate,
Paramethasone Acetate, Prednicarbate, Prednisolamate Hydrochloride, Prednisolone
20  (Prednisolone Acetate, Prednisolone Hemisuccinate, Prednisolone Hexanoate, Prednisolone
Pivalate, Prednisolone Sodium Metasulphobenzoate, Prednisolone Sodium Phosphate,
Prednisolone Sodium Succinate, Prednisolone Steaglate, Prednisolone Tebutate), Prednisone
(Prednisone Acetate), Prednylidene, Procinonide, Rimexolone, Suprarenal Cortex, Tixocortol
Pivalate, Triamcinolone (Triamcinolone Acetonide, Triamcinolone Diacetate and

25 Triamcinolone Hexacetonide).

In another embodiment, the active compound is administered in combination or

-alternation with one or more other antihistimine(s) (H; receptor antagonists). Examples of
antihistimines (H,; receptor antagonists) that can be used in alternation or combination
therapy include alkylamines, ethanolamines ethylenediamines, piperazines, piperidines or

30 phenothiazines, Some non-limiting examples of antihistimes are Chlortrimeton (Teldrin,
chlorpheniramine), Atrohist (brompheniramine, Bromarest, Bromfed, Dimetane), Actidil
(triprolidine), Dexchlor (Poladex, Polaramine, dexchlorpheniramine), Benadryl (diphen-
hydramine), Tavist (clemastine), Dimetabs (dimenhydrinate, Dramamine, Marmine), PBZ
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hereby incorporated by reference. The term "protected" as usedctwecroprand
unl ess otherwi se defined refers to a group 10 that is added to an oxygen,
nitrogen, or phosphorus atomto prevent its further reaction or for other
pur poses. i de_variety of oxygen and nitrogen protectin roups are known
to those gwg:oll/gﬁp?n the art of organic synthesis. The te?ﬂ?’ﬁ?‘?ﬁ?nﬁs used
herein, and unless otherwise specified, refers to phen bi phenyl , or
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(e) potassium activators such as cromakalim for the treatment of asthma.

Arthritic disorders

15 In one embodiment, the compound of the present invention can also be administered
in combination or alternation with apazone, amitriptyline, chymopapain, collegenase,
cyclobenzaprine, diazepam, fluoxetine, pyridoxine, ademetionine, diacerein, glucosamine,
hylan (hyaluronate), misoprostol, paracetamol, superoxide dismutase mimics, TNFa receptor
antagonists, TNFo antibodies, P38 Kinase inhibitors, tricyclic antidepressents, cJun kinase

20  inhibitors or immunosuppressive agents, IV gamma globulin, troleandomycin, cyclosporin
(Neoral), methotrexate, FK-506, gold compounds such as Myochrysine (gold sodium
thiomalate), platelet activating factor (PAF) antagonists such as thromboxane inhibitors,
leukotriene-Dy-receptor antagonists such as Accolate (zafirlukast), Ziflo (zileuton),
leukotriene C;, C, antagonists and iﬁhibitors of leukotriene synthesis such as zileuton for the

25  treatment of arthritic disorders, inducible nitric oxide sythase inhibitors.

In another embodiment, the active compound is administered in combination or
alternation with one or more other corticosteriod(s). Examples of corticosteriods that can be
used in alternation or combination therapy include but are not limited to glucocorticoids

(GC), Aerobid (Aerobid-M, flunisolide), Azmacort (triamcinolone acetonide), Beclovet
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have bi ol 0 abi’l'e protecti
Hydrocortlsone Cypionate, Hydrocortlsone Hemisuccinate, Hydrocortisone Sodium

Phosphate, Hydrocortisone Sodium Succinate, Hydrocortisone Valerate), Medrysone,
20 Meprednisone, Methylprednisolone (Methylprednisolone Acetate, Methylprednisolone
,Hemisuccinate, Methylprednisolone Sodium Succinate), Mometasone Furoate,
Paramethasone Acetate, Prednicarbate, Prednisolamate Hydrochloride, Prednisolone
(Prednisolone Acetate, Prednisolone Hemisuccinate, Prednisolone Hexanoate, Prednisolone
Pivalate, Prednisolone Sodium Metasulphobenzoate, Prednisolone Sodium Phosphate,
25  Prednisolone Sodium Succinate, Prednisolone Steaglate, Prednisolone Tebutate), Prednisone
(Prednisone Acetate), Prednylidene, Procinonide, Rimexolone, Suprarenal Cortex, Tixocortol
Pivalate, Triamcinolone (Triamcinolone Acetonide, Triamcinolone Diacetate and

Triamcinolone Hexacetonide).

In another embodiment, the active compound is administered in combination or

30 alternation with one or more other non-steroidal anti-inflammatory drug(s) (NSAIDS).
Examples of NSAIDS that can be used in alternation or combination therapy are carboxylic
acids, propionic acids, fenamates, acetic acids, pyrazolones, oxicans, alkanomes, gold

compounds and others that inhibit prostaglandin synthesis, preferably by selectively
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i nfl ammat ory 'seases, autol mmune di abetes, diabetic retinopathy,
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Bendazac (Bendazac Lysme), Benorylate, Benoxaprofen, Benzpiperylone, Benzydamine

=

,Hydrochloride, Bornyl Salicylate, Bromfenac Sodium, Bufexamac, Bumadizone Calcium,
Butibufen Sodium, Capsaicin, Carbaspirin Calcium, Carprofen, Chlorthenoxazin, Choline
Magnesium Trisalicylate, Choline Salicylate, Cinmetacin, Clofexamide, Clofezone,
20 Clometacin, Clonixin, Cloracetadol, Cymene, Diacerein, Diclofenac (Diclofenac
Diethylammonium Salt, Diclofenac Potassium, Diclofenac Sodium), Diethylamine Salicylate,
Diethylsalicylamide, Difenpiramide, Diflunisal, Dipyrone, Droxicam, Epirizole, Etenzamide,
Ftersalate, Ethyl Salicylate, Etodolac, Etofenamate, Felbiﬁac, Fenbufen, Fenclofenac,
Fenoprofen Calcium, Fentiazac, Fepradinol,l Feprazoﬁe,_ Floctafening, Flufenamic,
25  Flunoxaprofen, Flurbiprofen (Flurbiprofen Sodium), Fosfosal, Furprofén, Glafenine,
Glucametacin, Glycol Salicylate, Gold Keratinate, Harpagophytum Procumbens, Ibufenac,
Ibuprofen, Ibuproxam, Imidazole Salicylate, Indomethacin (Indomethacin Sodium),
Indoprofen, Isamifazone, Isonixin, Isoxicam, Kebuzone, Ketoprofen, Ketorolac Trometamol,
Lithium Salicylate, Lonazolac Calcium, Lomoxicam, Loxoprofen Sodium, Lysine Aspirin,
30 Magnesium Salicylate, Meclofenamae Sodium, Mefenamic Acid, Meloxicam, Methyl
Butetisalicylate, Methyl Gentisate, Methyl Salicylate, Metiazinic Acid, Metifenazone,
Mofebutazone, Mofezolac, Morazone Hydrochloride, Morniflurnate, Morpholine Salicylate,
Nabumetone, Naproxen (Naproxen Sodium), Nifenazone, Niflumic Acid, Nimesulide,
Oxametacin, Oxaprozin, Oxindanac, Oxyphenbutazone, Parsalmide, Phenybutazone,
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15 by reference. More IBAT inhibitors are described in PCT/US97/04076, herein incorporated

-

by reference. Still further IBAT inhibitors useful in the present invention are described in
U.S. Application Serial No. 08/816,065, herein incorporated by reference. More IBAT
inhibitor compounds useful in the present invention are described in WO 98/40375, and WO
00/38725, herein incorporated by reference. Additional IBAT inhibitor compounds useful in
20  the present invention are described in U.S. Application Serial No. 08/816,065, herein

incorporated by reference.

In another aspect, the second biologically active agent is a statin. Statins lower

cholesterol by inhibiting of 3-hydroxy-3-methylglutaryl coenzyme A (HMG CoA) reductase,

a key enzyme in the cholesterol biosynthetic pathway. The statins decrease liver cholesterol

25  biosynthesis, which increases the production of LDL receptors thereby decreasing plasma
total and LDL cholesterol (Grundy, S. M. New Engl. J. Med. 319, 24 (1988); Endo, A. J.
Lipid Res. 33, 1569 (1992)). Depending on the agent and the dose used, statins may decrease
plasma triglyceride levels and may increase HDLc. Currently the statins on the market are
lovastatin (Merck), simvastatin (Merck), pravastatin (Sankyo and Squibb) and fluvastatin

30 (Sandoz). A fifth statin, atorvastatin (Parke-Davis/Pfizer), is the most recent entrant into the
statin market. Any of these statins or thers can be used in combination with the chalcones of

the present invention.
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chenpattractant protein-1 (MCP-1) and snooth nuscle proliferatOcsber MIF-1 is
a chenoattractant protein produced by endothelial cells, snmooth nuscle
cells as well as nacrophages. MCP-1 pronotes integrin activation on

endot hel i al %eol I% thereby facilitating 15 adhesion of |eukocytes to VCAM 1,
and MCP-1 i Y01 8hvattractant for nonocytes. MCP-1 has PEREHUHYEh to play
arole in leukocyte recruitment in a nunber of chronic inflammatory

di seases i ncl MTRAdnhibiter eosmpoardsgiseful ith thgreenthinptigns #nd medodpplithgresent |t s
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tissue r | d .decreased qrgan.functi ' '

char act er Hg{ @éé%gsﬁgﬁg“sglﬁ%ﬁﬁgmiwﬁ’f’ ATt o éatﬁ%ﬁefgé%eg‘g?ﬁ’g%&ﬁ%é‘s of these

at her oscl temapdutic compourids cad bafoapd AnSciene¢, A82) 261 OatiobleralSO8,mp. 75 1AI4) heredbn of

t he hypergrol i fergt i gn of smooth nuscle cells is another desirable
property PEFPYRELBY LU’ onpounds. V. Conbi nation and Al ternation Therapy

25 Any of the conpounds di scl osed herein can he administered ip c ngi nati on
or al ternati drhofgsterl gbsasptipRdniapeisd GrmBaURys Bertl e ths Gembingtipns e mabeds (o
effecti Ve&ﬁﬁépr@&ﬂi R9Entiol @ompAeISHids SREISH strubthre§ A fuR@ onMRick "BInRIVE the

effective dosages of two or nore agents are admi nistered together, whereas
" during al ¢hetesterol ghsarhiéera putagonist terapaunds of perigelan intees Honyemin the present
adm niste .30 L ab Ly ; e gorggéa | Qe )
I nact P@at i:hg%tlgﬁcfr %?(%:ércgl'ltb %%rj]n E?egaq%?qf(ﬁeﬂcﬁrﬂﬂl&q’ 9%@% %ct‘ e{r23 %’67 _r%e
01/ 98291 REHetSEi¢st@TD Bbsamptine lahtaganishtdempotinalst ot artiquisprintersstt foogee of theki || in

the art. |t is.to . be naqt t 9?? val N ] e'
severity s lgv%nct)llrglg’i af“?gﬁeq?ogp Eog a g\%ﬁ%‘t%&@ﬁd &so%pga%gﬁ?%(rﬁ{s er %Jr}gg{st ood
t hat for andesprbddinll.SrPasmbNect §31306diefdixincapsmatpd by eefenerees and schedul es
shoul d be adjusted over tinme according to the individual need and the

prof essi onal jAd@met offphiytvetefody sitable for the combination therapies of the present
15 invention are described by Ling and Jones in ‘“Dietary Phytosterols: A Review of
Metabolism, Benefits and Side Effects,” Life Sciences, 57 (3), 195-206 (1995). Without
limitation, some phytosterols of particular use in the combination of the present invention are
Clofibrate, Fenofibrate, Ciprofibrate, Bezafibrate, Gemfibrozil. The structures of the

foregoing compounds can be found in WO 00/38725.

20 Phytosterols are also referred to generally by Nes (Physiology and Biochemistry of
Sterols, American Oil Chemists’ Society, Champaign, Ill., 1991, Table 7-2). Especially

preferred among the phytosterols for use in the combinations of the present invention are
saturated phytosterols or stanols. Additional stanols are also described by Nes (Id.) and are
useful in the combination of the present invention. In the combination of the present
25 invention, the phytosterol preferably comprises a stanol. In one preferred embodiment the
stanol is campestanol. In another preferred embodiment the stanol is cholestanol. In another
preferred embodiment the stanol is clionastanol. In another preferred embodiment the stanol
is coprostanol. In another preferred embodiment the stanol is 22,23-dihydrobrassicastanol.
In another embodiment the stanol is epicholestanol. In another preferred embodiment the
30 stanol is fucostanol. In another preferred embodiment the stanol is stigmastanol.

Another embodiment the present invention encompasses a therapeutic combination of

a compound of the present invention and an HDLc elevating agent. In one aspect, the second
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5 adm ni stering or supervising the adm nistration of t he conpéXxitabien?®)7 The
efficacy of a drug can be prol onged, augnented, or restored by

adm nistering the conpound in conbination or alternation with a second,
and per haps ' agent that induces a different biologjcal t hway from
t hat caused“%gh?gglprinciple drug. Alternatively, the phgﬁﬁggﬁﬁfﬁ%tics,

bi odi stribution or other paraneter of the drug can be_altered by such 10
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us [ Any net hod o
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15 anofint 991424 5s eWOnd 9894528, ahldeWd t @V 1V166,01thes diseldsires of rwhickc |anel éheppir | 0ds

of no treatnent, nbj nati qn. t her.a rally includes the .sijwltaneous
adni ni st r’é‘P‘?rB?Fa@fi_%%rfe qge (I ‘?‘fi‘f‘%ﬁl %ﬁdﬁé‘%‘é’s‘%‘?o Y %“lrfﬂrtgyggiefl(/e
agents. | jnbéfitiohakd 3BardichRE@he® fn WIZE ©0f18920 WD LG/ 18723, a6@WH QOMESTI1,ithe
conbination or alternation wth the chal cones of the present invention are

descr i beddipdesygesiof whiehnarg hersinineorperated by rofsrenes. ((therjindivigny R inkibitat oyt
bel ow or d€aRaf ih ik PinYerton URE Sephfitdy BakribeaASHOS Wef3B3037)qnd F OM
any of the other gél%s_or.deré;@]e_% sted | n Section I\ or that are mediated by
VCAM &0 Miiselosure ¢fi which is deteindnenspastied by wifasgiiceal |y active agents for the
treatnent of cardi ovascul ar di sease are also provided below. Asthma 25 In
one enbodi nentlp anbtbercaspet dimckeodndtbivdogieadlyantive agemd vt bee filricati derigatereed i n
conmbi natign .or .al.ternation. w th hepari.n, frusem ranitidin an agent
that effe ,t%gc a?lggﬁri“fagf' %Srufe?“}lj\‘]ﬁc el%)rl{?’msat!t}g s ad %&ggf,m%smiserﬁrhnﬁggﬁapressi ve
agent s, | dngaiven vidomietyof strishabeaddomyionalities which hperbieen (ehiertadaing ,

met hotrexa%?., FK- 506, gol d compounds such as Mochrysine (gold sodium

t hi omal at BYPlsbadIphedt 5ctivating factor (PAF) antagonists such as 30

t hronboxane inhibitors, |eukotriene-D4-receptor antagoni sts, such, as
Accol i e (zaf i In| anpthex 713,1bod1ment the present invention encompasses 4 therapeutic combination

of a compound of the present invention and an antihypertensive agent. Hypertension is
defined as persistently high blood pressure. In another embodiment, the chalcone is
administered in combination with an ACE inhibitor, a beta andrenergic blocker, alpha

andrenergic blocker, angiotensin II receptor antagonist, vasodilator and diuretic.

20 VL Pharmaceutical Compositions

Any host organism, including a pateint, mammal, and specifically a human, suffering
from any of the above-described conditions can be treated by the administration of a
composition comprising an effective amount of the compound of formula (I) or a
pharmaceutically acceptable salt thereof, optionally in a pharmaceutically acceptable carrier

25  ordiluent.

The composition can be administered in any desired manner, including oral, topical,
parenteral, intravenous, intradermal, intra-articular, intra-synovial, intrathecal, intra-arterial,
intracardiac, intramuscular, subcutaneous, intraorbital, intracapsular, intraspinal, intrasternal,
topical, transdermal patch, via rectal, vaginal or urethral suppository, peritoneal,

30 percutaneous, nasal spray, surgical implant, internal surgical paint, infusion pump, or via
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75 9 Cctober 2007 WD 01/98291 PCTIUSOL/ 19720 Ziflo (zil eut of)QctdbetR@7r i ene
Cl or C2 antagonists and inhibitors of |eukotriene synthesis such as
zileuton for the treatnment of asthma, or an inducible nitric oxide synthase
inhibitor. {yo@egbper enbodi nent, the active conpound is fé%ﬁl/%ﬁﬁ ed in
conmbi nation or alternation with one or nore other prophylactic agent(s).
Exanpl es of prophyl actic agent 5 that, can be used.i.n al.ternation or
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Ti | ade (nedocrom nedocr.on.|l sodiu an totifen..ln anofhe

enbodi rren‘%%n%Hl?éreac?‘?fv%aD@ﬁrﬁp‘g%ﬂ‘i‘aa‘?@ %Wﬁf”é’f@ﬁé"g fPﬁmﬂWF’n%FFi%We%ret al,

al t er nat i PR, WLtdAHENEDENag 8 Fofm LR@ 'Drdig- DEIBHLBieins 2 S0ih Tdfttoh, (WilliadGO& St S) .
Exanpl es of (32- 10 adreéenergi c agoni sts (3 agonists) that can be used in

al t er nat | Watkins (B98bi nati on therapy include but are not linmted to al buterol
(sal butanmol, Proventil, Ventolin), terbutaline, Maxair (pirbuterol),
Serevent (sal r effestiys dospfamephef thehernintdggsribedegonditiony orn g eendily Neterappead ) |

Br et hi ne (Bri canyl., Bret hali 1erb ' | f ,

(bitolt ertg?l 5“? &0 rcglﬁvaeﬁ %‘?\ngé Ee%}ubl ]gets r"g‘gua‘lf r (Elb%%r?ici)lﬁi %%U% l?g tj\/tEi glrng%leanalogous

hydr ochl otitciimstabées.ol Inedetbrniiming \Whe effettivexddser o|number bfitfatabt 4t considered

hydr ochl ori de, cl] enbut.er.ol hydrochloride.. ¢l orprenali lde,
e%lrmot er o‘lmlf"glﬁﬁ’r g‘ﬁe‘f"?thé‘ﬂ'i’?g&?%tgf %ﬁ?eéec’tgqah%%kgf ollz%isi)ag,e ’ gngihg%ﬁaﬁr)lgl%@% ﬁ%dr i ne
ol hy | nor S sl e vt Geht of Loay - Lenoreral  hdr seharde, « hexopp.enal i ne
et nor a : .de, X

hyd?/ochl olesRp@se o€ g %{Hi]t“i?%@ Ry theop I,iari “sobllvi’l%‘?fglafhﬁg’fsg?fﬁ%uggr%ﬁe of

met hOXyphﬁﬁﬁﬁisﬂﬁith fHesibdvaildbiiy cRBhéfistioh 6f tHenRepaydion Glahndisteked; the dose
orci prenal i ne sul phate, 20 phenyl ephrine acjd fgar,t rate, phenyl fro ?nfgl am ne
( pheny| prisgmesisalsrtad apomedss plsencomitahmedicasionn V@ﬁ?ﬁ@t%FBﬁ%%%) ,"r% Phut er ol
acetate, e GRALE IQHPIERAERN0LRY hidahodR ahaky fein 0.MVHERE M 300 d8ykg of body

psuedoephedri ne (psuedoephedrine polixtirex, psuedoephedrine tanpate,
ps uedb’iaph%f_éhghhnerh{}b]raé@%w dlaily gesseerodiyided drihe dasss-pfasfeyed dessees: oF Sre
hydrochl O&ésgr?oed conditions range from 5-1500 mg per day. A more particularly preferred dosage

for the desired conditions ranges from 25-750 mg per day. Typical dosages for topical
application are those ranging from 0.001 to 100% by weight of the active compound.

The compound is administered for a sufficient time period to alleviate the undesired

20 symptoms and the clinical signs associated with the condition being treated.

The active compound is included in the pharmaceutically acceptable carrier or diluent
in an amount sufficient to deliver to a patient a therapeutic amount of compound in vivo in

the absence of serious toxic effects.

The concentration of active compound in the drug composition will depend on

25  absorption, inactivation, and excretion rates of the drug as well as other factors known to
those of skill in the art. It is to be noted that dosage values will also vary with the severity of

the condition to be alleviated. It is to be further understood that for any particular subject,
specific dosage regimens should be adjusted over time according to the individual need and

the professional judgment of the person administering or supervising the administration of the

30 compositions, and that the dosage ranges set forth herein are exemplary only and are not

intended to limit the scope or practice of the claimed composition. The active ingredient may
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Bendacort, Betanethasone (Betanethasone 76 Cct obeﬁé&)OO? V\D 01/98291
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Dexaret hasnﬂjaaldgmmtcmtemlastoanbmbmed m@émmm@ Dexanet hasone Sodi um
Met asul phobenzoat e, Dexanet hasone Sodi um Phosphate), Dichlorisone Acetate,
Di florasone Dres ebRisg pulaj Eipsl@lesf ttﬁicﬁﬂean\iatheﬂiké @an Poithinpmgdefahe following

Donopr ednat e,  Endrysone, Fluazacaq Fl ucl. oy ol o e Acetoni
FI udr &2or H%?S‘FF@"%@EP%W@““@% £ ﬁ‘ém{eFla ﬁé‘éc 8 ‘ﬁc{f)ﬁfyzi?a@?‘e cgijulose,

Fl uni sol i gﬁmtﬁ LRGN ERfn; AR ekeiBieHEsuch i fitich 0N a0se, &l ditdaegrating d3sitysuch
Fl uocorto (Fl uocortol one Hexanoate, Fl u(%cortol one Pival atg%@tes

FI uor onet Abilewic acid, Remesshios 6Py Rarcha e dbzicant suqhyas slaghesitn stearale aF
Fl upr edni gﬁhaﬁ’l@ Such b HOIRMEAT §RUNASidd, b Yivb S B eltisAdl RRAErBse orschREO6E &l |
Hal ci noni Hal obet asol Propi onate, Hal onetasone, Hydrocortanate
Hydr ochl oflevksingragent sechras perpsEIphReyE salicY1atsrs orangs EWringy dr ocor t i sone
But yrat e,

Y 15 When the dosage unit form is a capsule, it can contain, in addition to material of the

above type, a liquid carrier such as a fatty oil. In addition, dosage unit forms can contain
various other materials which modify the physical form of the dosage unit, for example,

coatings of sugar, shellac, or other enteric agents.

The compound or its salts can be administered as a component of an elixir,
20  suspension, syrup, wafer, chewing gum or the like. A syrup may contain, in addition to the
active compounds, sucrose as a sweetening agent and certain preservatives, dyes and

colorings and flavors.

The compound can also be mixed with other active materials that do not impair the

desired action, or with materials that supplement the desired action. The compounds can

25 also be administered in combination with nonsteroidal antiinflammatories such as ibuprqfen,
.indomethacin, fenoprofen, mefenamic acid, flufenamic acid, sulindac. The compound can

also be administered with corticosteriods.

Solutions or suspensions used for parenteral, intradermal, subcutaneous, or topical
application can include the following cdmponents: a sterile diluent such as water for
30 injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or

other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl parabens;

t
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15 Hydrocortisone Cypionate, Hydrocortisone Hem succi nate, Hg@ysswer bogoNe
Sodi um Phosphat e, Hydrocorti sone Sodi um Succi nate, Hydrocorti sone

Val erate), Medrysone, Meprednisone, Methyl predni sol one (Mt hyl predni sol one
Acet at e, I\/E%&ﬁﬁg@lni sol one , Hem succinate, Methyl predni sol one Sodi um
Succi nate), 'Monetasone Furoate, Paranethasone Acetate, PFEHHPU4?BAte,
Predni sol amat e Hydrochl oride, Prednisolone 20 (Prednisol one Acetate,
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(v amot ngisnd Gy Bith s B ttort KRR bothum BokBIGBEmnd RS BB,
Hexacef ontahehe erclosethot imepoudashdidposebie syridpes ac touitple dosp oualsl mage afliglass et er ed
I n conbingtion or alternation with one or nore other antihistimne(s) (Hl
recept or B %?goni sts). Exanples of antihistimnes (HL receptor

ant agoni sts) that can be used in alternation or, conbination . therapy

i ncl ude al kyl i #ERmissrEd n BITFHRIONE Yt RCEFL d PARFHe ST pPRYTAIGHE s salite,

pi peri di Nggiiostt WASH Cr8héphbNEE™ GOASF, Miﬂﬁhﬂ?, NID6r hodpRkESufRfed saline
antihistinmes are Chlortrineton (Teldrin, chlorphenitam ne), Atrohist

(br onphen{®B ne, Bronarest, Bronfed, Dinetane), Actidil (triprolidine),
Dexchl or (Pol adex, Pol aram ne, dexchl or pheniram ne), Benadryl (diphen-
hydr ab® ne), Tawiaqreferr¢deniydiment, thOretive sbmpquaiidnem pyepaicd arith cabicasvtiat widl

Mar m ne) , 7 o, . 1

(tripel en?nll;gr%%tntg% 1co pf}%’?gd%mﬁset,%gﬁ%ére% i e&é gr)g/%lgtlﬁ% 5@ lsJ'§c%1/érst agg&l?rglequ rrelle%.? % e),
hydr oxyzi foemuldti¢n, \imrleding ireplhntg iané miBoencapsplatedl detiyery $yhtemsf eBiadégnaipble,

H smanal {astem.zol e Claritin (lpratadin Sel dane (terfenadine),
Per | act i nPPETPHRE RS connby it oS msr rhisnm: REST REThy SPTAEY BN et h
( promet hagélpglycoibacidy @dlagen, gelgadthestérsrhd golyAzticw)d. aMidthdedTivi ipteparation of

(tri ml? ' aSZIIIC ef%ﬁnulations will be apparent to those skilled in the art. The materials can also be

obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal

suspensions (including liposomes targeted to infected cells with monoclonal antibodies to
viral antigens) are also preferred as pharmaceutically acceptable carriers. These may be
prepared according to methods known to those skilled in the art, for example, as described in
20  U.S. Patent No. 4,522,811 (which is incorporated herein by reference in its entirety). For
example, liposome formulations may be prepared by dissolving appropriate lipid(s) (such as
stearoyl phosphatidyl ethanolamine, stearoyl phosphatidyl choline, arachadoyl phosphatidyl
choline, and cholesterol) in an inorganic solvent that is then evaporated, leaving behind a thin
film of dried lipid on the surface of the container. An agueous solution of the compound is
25  then introduced into the container. The container is then swirled by hand to free lipid
material from the sides of the container and to disperse lipid aggregates, thereBy forming the

liposomal suspension.

~ Suitable vehicles or carriers for topical application can be prepared by conventional
techniques, such as lotions, suspensions, ointments, creams, gels, tinctures, sprays, powders,

30 pastes, slow-release transdermal patches, suppositories for application to rectal, vaginal, nasal
or oral mucosa. In addition to the other materials listed above for systemic administration,

thickening agents, emollients and stabilizers can be used to prepare topical compositions.
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and i nhi bichRpsun@]in!s6HK 0hsed BIRRAMH RSty Ve tha Parkhi Quipdlind. OThié b eadily
treatnent of arthritic disorders, inducible nitric oxide sythase

i nhi bi t or be assessechiot Mepariagscicpusiive apf iestingifs\aetideflRgunsieryssiYRAcerding fed in
combi nat i @R M mefibds€r Nation with one or nore other corticosteriod(s).

Exanpl es o cortlcosterl ods that can be wused in alternation or conbi nation
therapy include but are not limted to glucocorticoids (GC), Aerobid
(Aerobid-M flunisolide), Azmacort (triantinolone acetonide), Beclovet 78

VII. Synthesis of the Active Compounds

A number of the compounds of the general formula (I) are known, whereas many of

15  the compounds of the general formula (I) are novel compounds. The known compounds may
be isolated or synthesized in accordance with methods from literature or methods analogous
thereto, an non-limiting exampl.e is taught by Wade et al, Organic Chemistry Third Edition,
1995. The novel compounds may, likewise, be produced by methods known per se or

methods which are analogous to such methods.

20 Compounds of general formula (I) are prepared by reacting an aryl or cyclic
substituted ketone with an aryl or cyclic substituted aldehyde. This reaction, which is a
condensation reaction, is suitably carried out under acid or base catalyzed conditions. The
reaction may be suitably carried out in water or protic organic solvents such as lower alcohols
.(é.g. methanol, ethanol, or fert-butanol), or lower carboxylic acid (e.g. formic acid, glacial

25 acetic acid, or propionic acid), or in aprotic organic solvents such as ethers (e.g.
tetrahydrofuran, dioxane, or diethyl ether), liquid amides (e.g. dimethylformamide, or
hexamethylphosphordiamide), dimethylsulfoxide, or hydrocarbons (e.g. toluene or benzene),
or mixtures of such solvents. When carrying out the reaction under basic conditions, the base
may be selected from sodium, lithium, potassium, barium, calcium, magnesium, aluminum,

30 ammonium, or quarternary ammonium hydroxides, lower alkoxides (e.g. methoxides,
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9 Cctober 2007 WD 01/98291 PCT/US01/19720 (Vanceril, becl ometQuaseng2007

di propi onate), Flovent (fluticasone), Pulmcort (budesonide),

pr edni sol one, hydrocortisone, adrenaline, Alclonetasone Dipropionate,

Al dost er one Otﬁ\gg}??oni de, Becl onet hasone Di propi onate, Bendacort,

Bet amet hasone ( Bet anet hasone Acetate, Betanet hasone BenzBGF/HS01/19720

Bet anet hasone Di propi onat e, Bet anet hasone Sodi um 5 Phosphat e, Betanet hasone

Val er at e) cthexidrss derr-gatoxide| sapoRsese rhorates) pyxides.n diiddes, or] Bhidesa©b| lower
Pr opi t Byi: , ' Bl .
ropi ona ?emrgaﬂb%ﬁl%gcggﬁ %@gg@mm deg QF %%gtlym&gh eﬁk@grpeﬂeﬁhm

Cortisone Acetate, azacort, XyCor ate
( Deoxycor tiomes Piohatsatmgline, fBepscooisiayy, abmes siche ps Besahylnaningsdisthyl amine,

Dexanet ha . .nas { xamet hasone, | soni coti nat e,
Dexanet h aé@%%%%ﬁ@%e %ggﬁgﬁag?g%neex%%lﬁﬁ m10 nf%ta!asg E’F blﬁe%b enzoat e,

Dexanet hasone Sodi Phosphate), Dichlorisone, Acetate, Difl arasone

Di )z;cet te, Di f‘?‘iﬁ%é#&&?%ﬁ@%‘?&ﬁé%‘ﬁ?‘&“‘h{hy b%?’e‘g‘}f‘é’(dg’ hydmesp &mﬁ%iygreaﬁ} ysone,

FI uazacor fodide,Fulfatio 2610 BRfAGE h@dy @ach H Eﬂamﬁf_éﬁéshmﬁe of\ @gtiinsulfollcusBRhasone
(Fl umet hasone Pi val at e%, Fl.uni sol i.de, Fluoci nol one Acet oni de,

FI uoci nonfod&T caibaddts, peifh @hehyps formigeagetitl Bh@TORaS Geh:t MVish halesemateht e,
Fl uocor t ot ghsyé ¥ Bhén as fHMERERE RQEY NewiskLide (bR b Bk o PeCloPALEEANS) |

Fl upr edni dene Acet ate, Fl uprednisol one, Flurandrenol one, Fluticasone

Pr opi onat & acidigp eshateeA¢SinsHa| ci noni de, Hal obet asol Propi onat e,

Hal onet asone, Hydrocortamate Hydrochloride, Hydrocortisone (Hydrocortisone
Acet al@, Hydr ddwemredctioneaplbe\camicd out dHyemmecaiures sothe rdgpiod Ad106°C, pederciblyr t | sone

Hem succi rtd sone L.um_ P hat.e,. d rtisone Sodi um
Sacc: nat e gl The GRPo Rl R RS trip Tl OAichted OTE

Met hyl predni sal gne. ( Met hyl predni sol ong Acet ate, Mt hyl predni sol one

, Hem'ysgcci nat g[“%}\?@[bg‘l‘fﬁ Ispchifns-dorenke Fﬁ‘fr?@l?@?ﬁsﬂgtt‘é?%&e%ﬁ%’((’%?ﬁ‘}é‘nﬁ%?roat e,
Par amet hagadtive faRbabRsenPhE s isRaTng & Aerialdr 8 dis it pleddiR kald Ioyidhipe §omAhieSEring

Pr edni sol onem((gPr edni sol one Acetate, Prednisql one,_Hem succi nat e,

Pr edni sol BHB hedsashens Suchprstienmay ke caricheulina Wsiliaae sagng asivelihy

Met asyd pholRaee dieen B 8dNnh S0tdaRaveorbup PR 8@ Chemistry” or of the like. The

protecting group may be removed after the reaction in a manner known per se.

1,3-Bis-(substituted-phenyl)-2-propen-1-ones

The 1,3-bis-(substituted-phenyl)-2-propen-1-one compounds of formula (I) and

formula (I) can be prepared by known procedures and techniques, or routine modifications

20  thereof. General procedures for preparing compounds of formula (I) are set forth in Schemes
1 through 6.

Generic Syntheses

The 1,3-bis-(substituted-phenyl)-2-propen-1-one compounds of the present invention
25  can be readily prepared by someone skilled in the art of organic synthesis using commonly
known methods, many of which are described by D. N. Dnar in The Chemistry of Chalcones

and Related Compounds (Wiley-Interscience, New York, 1981), that is incorporated herein

by reference. As shown in Scheme 1 through Scheme 6, typically a substituted acetophenone

is condensed with a substituted benzaldehyde in the presence of a suitable base in a common
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25 Predni sol one Sodi um Succi nate, Prednisol one Steagl ate, Predushet 2009
Tebutate), Prednisone (Prednisone Acetate), Prednylidene, Procinonide,
Ri nexol one, Suprarenal Cortex, Tixocortol Pivalate, Triantinolone
(Tri anti nol waepiAg®Eoni de, Trianti nol one D acetate and Tri,@fyﬁg H!rﬂli‘e
Hexacetoni de). In another enbodinent, the active conpound 1s adm ni stered
in conmbinatiaon qr 30 alternation wth one .or re. ot her _non-steroi dal
anti-infl %rr?%% 8?85“8?&5625’1% Kﬁﬂ?%@n r%?g?ﬁ)lAeganSnB' éf@ﬁé@ﬁlg %’“ﬁé‘e“%%’ P8 sed in
al t er nat i can bersad Bbdinmtliydroxideds aprgfercs impaganivbakd. The agakiikn caphe @Rl euaci ds,
fenamates, acetjc Lds razaol.gnes,  oxi cans, al kapones ol conpounds
and ot her & atY:'flélte{yi ??ﬁrfﬁ-ﬁgf?ﬁﬁﬁvﬁ&%&ﬁaﬂ?t%m %gtfcssioll‘ﬁpﬁf%‘?’ya% ‘%eﬂ,ﬁiﬂg@qo ivel y
79 9 Cct opreferré®hithe Y¥oséhté 882LikorRiald bise) Orl Sih20 of tuh bf the PRengV kR RNAS E- 2
(COX-Z%. SQMEe ngn irritinlljg}Pe anpl es of _coxé?ge iqghi bitors are Cel ebrex
(cel ec xilﬂﬁ?ogﬁﬂau ugatien 8 #fpYroma heige psferelini t i ng exanpl es of NSAI DS are
aspirin (acetylsalicylic acid), Dolobid (diflunisal), D salcid (salsalate,
sal i cyl sal i cyl4hetyroaryies hataregyeliq ingds thea ineeghesditeiraplace thedalogenqubstiiitions odi um
sal i cyl at : | 1] |G il T, | I 1 | f en

& m@ei? smfpieoré AP pig%l{gﬁ,%arﬁggghm@l; DInBhl Lt e8! RLCBlprin, BA4BOR

(Motrin, Advi osyn (naproxen,” Anaprox, - naproxen
sodi um, ¢dondond feeminer redation welbkoaivsin(theard pf agang chednsgi 4 vafibtyobimetabf en)

Da ' a of anai i l.ome . mef enam ¢
aer 0 1 ncSRR® o ot L ARPRNGR ol Foril ARn it MEE TR B ot

(di cl o0 encatdlyzed Sdruki réaeticndio Ipasfyrred, kel generhbmethBdst far Glis ploced{yehuea gésbribealz one) |
Tandeari | xyphepbut gzon I roxi cam ([Fel den 0 Rel af nabunet one) ,
Myochr ysi lF?ﬁe%( é%‘f sbrél?% e’ﬁ%ﬁgﬁ?ﬁﬁ B R aoga-@u% gﬁ%“ﬂoﬂﬁ ,0?33436‘5"??89“

(aur ot rdﬂ ?Qéﬁﬂﬁm)“dgﬁ@fghﬁiMEM&bﬁﬁlcs, (1f99£h998i (anrgZy&;gT;.r Chend. a(:wsrm,u 576(012),

Benem 0, ecid), nt urane _(sufi I zone), aquenj

(hydr oxyc %’70&38 R ,rat%@?é%{% %Wé%?ncﬁ;c E%ﬁé\‘?fﬁ rei‘-ﬁf’@f‘g?nﬁrﬁeﬁ'é’,f solxerss $3n

Al cl of enake ustANTROPFeBIrRA, soRlefXfoP EheNSuziliUsbuplit s SRy 1Ehd glyéSlT diakyl Saei um

Am dopyri ne, Am nopropylone, Ammonium Salicyl ate, Anpiroxica Any |
E)g/ (DME). As shgwner)l/ Schemes 1 and 5, this cross—co%phng reactH)El can be dorrna on rgz}ll’thc—:r

phenyl ring after the 1,3-bis-(substituted-phenyl)-2-propen-l-one skeleton has been
assembled to provide 1,3-bis-(substituted-phenyl)-2-propen-1-ones containing one or more
heteroaryl or heterocyclic ring. Alternatively, the cross-coupling reaction can be done on the
individual acetophenone or benzaldehyde intermediates prior to the aldol condensation, as
20 shown in Schemes 2 and 4. Most of the compounds of this invention are made by either one

of these two methods.

As shown in Scheme 3, the aldol condensation reaction can also be carried out in an
aquaeous solution using a surfactant. A variety of surfactants can be used.
Cetyltrimethylammonium chloride is the preferred surfactant. This method is particularly

25  useful when there are one or more hydroxyl substitutions on either one or both of the phenyl
rings.

As shown in Scheme 6, the aldo! condensation reaction can also be carried out in an
aprotic solvent such as tetrahydrofuran (THF) with an organic base. The preferred solvent is
THF and the preferred base is lithium diisopropylamide (LDA). In this manner an aldol

30 reaction may take place first and the subsequent dehydration reaction may take place during

aqueous workup,

Some acetophenones and benzaldehydes are not commercially available. They can be
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15-Salicyl ate, Anirolac, Aspirin, Auranofin, Aurothioglucose9 Odugbet 2euIr ol ,
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| soni Xi n m . Kehuzone , Ketoro a,c Tr.onmet arm Li t hi um
Sal i cyl at%‘diﬁ&rgg‘&%&? 2 K- IK 32 ro esis: Activgiing Agents A

Aspirin, BeteMagnesrouyd Satile YtﬁfcﬁestéYECUK),f €OGY) R EncoRor. 4458 h@%ﬁxﬁ n}éfexéﬁd
Mel oxi ca Met hyl But g?}!ﬂsgl icylate, Methyl Centisate, Met hg? Sal i cel ate,

bt i 2l ni relkeable Prolse R R AR sl uasFiglst i spioHet ANDIE, i o MfestAsHonylc
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(Naproxen, Sodi un), N fenazone, | um ¢ Acid, N nmesulide,” Oxanetacln,

Oxapr ozi ninclesle theaeadtingopgispies mt@ranféw@s Pre silled inethe pieay iselectivelyeremosn 9
Cct ober  ZQ0L oy R g éél%]t%,/ @ﬁ&&l\g H%%%ﬂ%ﬁ%@ aﬁ’{ Ko o@%mé's'yl%r@gé bRl ddlfeq

Pi cenadol col am ne ket opr of Pirazol ac,
Pi r oxi carﬂepmtﬂcpﬂdoh@woaﬂi enlayterodyehc 1Pf1mﬁ(39bﬁt1mtﬁ‘-]dljhﬂbfétmpen-IMIieqmd)d}l,cts

Proqupzong, gf&%alﬁg Sépuﬁc glgh %am&%@&?m U PEe AL R Rl Amakst | C

Aci d, Sali c
condensatlon reaction. Formation of the resulting carboxylate salts, e.g. the sodium salt, may

facilitate isolation of the desired heteroaryl or heterocyclic 1,3-bis-(substituted-phenyl)-2-
propen-1-one products from the reaction mixture. Alternatively, acidification of the reaction
mixture 'prior to or during workup may facilitate the isolation of the desired free carboxylic,
20  phosphonic, phosphinic or sulfonic acid derivatives. Various salts of the compounds of this
invention can be prepared by someone skilled in the art of organic synthesis. Such salts, e.g.
amine hydrochlorides, can be directly isolated from the reaction mixture after acidification or

formed separately after isolation of the corresponding free amine.

The chemical reactions described above are generally disclosed in terms of their

25 broadest applications to the preparation of the compounds of the present invention.
Occasionally, the reactions may not be applicable as described to each compound included
within the disclosed scope. The compounds for which this occurs will be readily recognized

by those skilled in the art. In all such cases, either the reactions can successfully performed

by conventional modifications recognized by those skilled in the art, e.g., by appropriate

30 protection and deprotection of interfering groups, by changing to alternative conventional
solvents or reagents, by routine modification of reaction conditions and the like, or other

conventional reactions will be applicable to the preparation of the corresponding compounds
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Sal sal at e, Sodi um Aur ot hi omal ate, Sodi um CGenti sate, Sodi um SalgcE3beR2E7
Sodium 5 Thi osalicyl atee, Sulindac, Superoxide D snmutase (O gotein,
Pegor got ei n, Sudi smase), Suprofen, Suxibuzone, Tenidap Sodi um Tenoxi cam
Tet rydam ne ﬂp r%¥I Salicylate, Tiaprofenic, Tiaram de draochl ori de,

Ti nori di ne MQH é@ oride, Tolfenanic Acid, Tonetin Sodi ufFTHPI8Hnol ani ne
Salicylate, U enamate, Zaltoprofen, Zidonmetacin and Zonmepirac Sodium 10
Car di ovas efither piEsent mven'@ngo pldereprsativiel methedse elistaminggmalerinlst dte koo otinds of
t he prese | | t of cardi ovascul ar di sease
enconpassR%dgfﬁﬁﬁ%gﬁggkg?o%ﬂg?%%éﬁ?%%ﬁgbnpounds. Real bile acid transporter
(I BAT) inhibitors, for exanple, are useful in the present invention, and
are disclosed in patent application no. PCT/US95/ 10863, herein incorporated
15 by reference. Mre !'BAT inhibitors are described in PCT/US97/ 04076,

her ei n inEEFpBXé@@ELE§ reference. Still further |BAT inhibitors useful in
the present invention are described in U S. Application Serial No.

08/ 8165065, herein incorporated by reference. Mre | BAT inhibitor
conpounds useful in the present invention are described in WO 98/40375, and
WO 00/ 38TRS follosving exampdes rappnatesstboldyto e fikusirative. onlydahid aromat inteBAdd forlmibi t or

conpounds ,usef ul d.n 20 the present invepti.an are descrihed jn U. S
oy Lot Bt e of g el uRER By S R ARG BT B peo e e bomn | |
anot her asgggletelyt berstsiad bhi @nogitiond!| prowdatNMR ag sindasd analytidal mettodat i ns
| ower chol ester ol Q% “?hi iting of 3-hydroxy-3-nethylglutaryl coenzyne A
(HVMG CoA) Xney forthess skilly W@gaghzyne in the chol esterol biosynthetic pathway.
The stgtins decrease |iver chol esterol 25 biosynthesis, which increases the
production of LDL receptors thereby decreasing plasna total and LDL
chol esterol (CPtMEl S, M New Engl. J Med. 319, 24 (1988); Endo, A J.
Lipid Res. 33, 1569 (1992)). Depending on the agent and the dose used,
statins may decreas pl asma tfi gl yceride | evels and nay increase HDLc.
Currently the gstati on the rket _are |ovastatin (Merck), sinvastatin
(Merck), pragas Sankye”“an URpb) ang,duyl eipst atin

Y _—_—

Ar-B(OH), or HetCycB(OH)
PdIPh _

Ethylene glycol dimethyl ether
Na,CO,, Heat

'/

HetCyc: heterocyclic ring |

15 Example 1:
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30 (Sandoz). A fifth statin, atorvastatin (Parke-Davis/PfizegDctdber 2dog nost
recent entrant into the statin market. Any of these statins or thers can
be used in conmbination with the chal cones of the present invention. 81 9
COct ober 20 oo\rQQiz 11/ 98291 PCTI USO01/ 19720 MIP inhibitor co gﬁgg eful in
t he conbi natirons“and net hods of the present invention COW Hi de
variety of structures and functionalities. Sonme of the MIP inhibitor
conpounds of particular interest forf use in the present invention are

di sclosed in WO 00/ 3872Rcqt he di scligsurg froq whigh, i s i ncorporated by

reference. Descriptions of e ‘
Sci ence, 282, 23 Cctober 1999 751- 754, i ncor por at ed by

reference. Chol esterol apsgtrp ant agoni st\eghpoynds useful in the

conbi nati ons and net hods ~ of the present inveption conprise a wide variety
of structures and functionaliti®s Some of thhe._chol esterol absorption

ant agoni st conpounds of particular interest use in the present 10
invention are described in U S. Patent No. 5\Z&f, 115, herein incorporated
by reference. Further chol esterol absorption antagonist conpounds of
particular interest for use in the present invention, and nethods for
maki ng such chol esterol absorption antagoni st conpounds . are described in

us. P 5,631 365 . herein i d f - mb f
phyt ost er ol SttAARe SRR BlbsrAT G e abBeR TR B penatt T °
i nvention are described by Ling and Jones in "D etary Phytosterols: A

Revi ew of Metabolism Benefits and Side Effects,"” Life Sciences, 57 (3),

195-206 (1995). Wthout Ilimtation, some phytosterols of particular use in
t he cdbilredAbn 364,.5t Fimgtheryaeatonhamangt i @d7ar® &P ofiupelit eandFehbomordi-e,

G profibr [ (A j Iohy HatHasn&f (sbhsL). kegiagol ng

corrpounds‘ﬁ{i:lgtr%10 e S?J&r%h?éen(l\%e%fod/%%b g%ggh tg%s?é#oe S ar(e. g’&)o referred to

gener al | yhyldyoxidessoliRivns(56Yep dymbh avaBi addérk iopwisy. The mixture was stirred at room
temperature for 2 h. Water (20 mL) was added. The precipitate was filtered out, washed with

water and dried over an oil pump to give 1.91 g (65%) of the desired product, 3-(3-bromo-
10  4,5-dimethoxyphenyl)-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one, as a slightly yellow

residue.

3-(3-Bromo-4,5-dimethoxyphenyl)-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one (0.105 g, 0.2
mmol) from Ex-1A was dissolved in ethylene glycol dimethyl ether (20 mL).
15  Tetrakis(triphenylphosphine)palladium(0) (0.116 g, 0.1 mmol) was added, and the mixture
was stirred at room temperature under nitrogen for 5 min. 2-Thiopheneboronic acid (0.128 g)
and sodium carbonate solution (2 M, 0.5 mL) were added. The mixture was stirred at reflux
under nitrogen overnight. Upon cooling to room temperature it was poured into water (100
mL) and extracted with dichloromethane (100 mL). The organic phase was dried over' sodium
20  sulfate and evaporated. Silica gel chromatography (hexane/ethyl acetate, 4:1, 2:1) gave 0.079
g (90%) of the desired 3-[3,4-dimethoxy-5-(thien-2-yl)phenyl]-1-(3,4,5-trimethoxyphenyl)-2-
propen-1-one product as a slightly yellow residue. "H-NMR (300 MHz, CDCly): 7.79 (d, 1
H), 7.56 (m, 2 H), 742 (d, 1 H), 7.39 (d, 1 H), 7.29 (s, 2 H), 7.10-7.16 (m, 2 H), 3.89-4.00
(m, 15 H). Anal. Calculated for Co4Hp406S C: 65.44, H: 5.49, S: 7.28; found C: 65.69, H:

25 5.59,8S:6.99.
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Sterols, American G| Chem sts' Society, Chanpaign, Il1l., 1990Dctobab2®77-2) .
Especially preferred anong the phytosterols for use in the conbinations of
the present invention are saturated phytosterols or stanols. Additional

stanol s argmﬁhggw?escribed by Nes d.) and are useful inpégﬁ%ﬁggﬁénation of

t he presen vention. In the conbination of the present ion, the
phyt osterol preferably conprises a stanol. In one preferred enbodi nent the
stanol is canpestanol. |In another preferred enbodi nent the stanol is

chol estanol. I n another preferred enbodi ment the stanol is clionastanol.

| n anot haddijoed eubstoitedniopltinged (htthwagl)ahalyl]-2-mropapl-osisarao|be prepagaddther
preferred e Lment the stanol is.,22 23-di j castanol. I n another
enmbodi mefft® ﬁ'@gﬂngﬁ?ﬁt U§iee &ﬁ%ﬁ%\a ee Sa?lsoﬁ%gw’?lr{lh%x%%r% ééfszér fe:'f erred enbodi nent

the 30 stanol is fucostanol. In another preferred enbodi nent the stanol is
stigmast anol . Anot her enbodi nent the present invention enconpasses a

t herapeutic conbi nation of a conpound of the present invention and an HDLG
el evating agent. In one aspect, the second 82 9 Cctober 2007 WO 01/98291
PCT/ US01/ 19720 HDLc el evating agent can be a CETP inhibitor. 1ndividual
CETP i nhi bi tor conmpounds useful in the present invention are separately
described in WD 00/ 38725, the disclosure of which is herein incorporated
by reference. Qther individual CETP inhibitor conpounds useful in the
present invention are separately described in WO 99/14174, EP818448, WO

99/ 15504, WO 5 99/ 14215, WO 98/04528, and WO 00/17166, the disclosures of
whi ch are herein incorporated by reference. Qher individual CETP

i nhi bitor conpounds useful in the present invention are separately

descri bed in WO 00/18724, WD 00/ 18723, and WD 00/ 18721, the disclosures of
which are herein incorporated by reference. Qher individual CETP inhibitor
conpounds useful in the present invention are separately described in WO
98/ 35937, the 10 disclosure of which is herein incorporated by reference.

I n anot her aspect, the second biologically active agent can be a fibric
acid derivative.
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Fibric acid derivatives useful in the conbi nati ons and net hod®)cadbet Y087
present invention conprise a wide variety of structures and _
functionalities which have been reported and published in the art. 15 In
anot her enba&;ngnt the present invention enconpasses a therapeutic

conbi nati on" or % Ltonpound of the present invention and abCHHIMR7BLr t ensi ve
agent. Hypertension is defined as persistently high blood pressure. In
anot her embodEmsmls Tate ! ctvbstiniaé 1 iPhenyddriHigterpayBohanyll 2anpheandeonss wi th an
ACE inhibitor, a beta andrenergic bl ocker, alpha andrenergic bl ocker,
angiotensin Il receptor antagonist, vasodilator and diuretic. 20 VI.

Phar maceuti cal Conpositions Any host organism including a pateint, mammal,
and specifically a human, suffering gfromany of the above-descri bed
conditions can be treated by the adn a conposition
conprising an effective anoun formula (1) or a

phar maceuti cal | y accept abl exsg okl y in a pharmaceutically
acceptable carrier 25 or s bn can be adm nistered in
any desired manner, including oral, topical,

parenteral, intravenous,
intradermal, intra-articular, intra-synovial, intrathecal, intra-arterial
i ntracardi ac, intranuscul ar, subcutaneous, intraorbital, intracapsular,
intraspinal, intrasternal, topical, transdermal patch, via rectal, vaginal

or ure¥hral suppository, peritoneal, 30 percutaneous, nasal spray, surgical
inplant, internal surgical paint, infusion punp, or via 83 9 Cctober 2007
WO 01/98291 PCT/{US01/ 19{/20 cat heter. In one enbodijnent, the agent and
carrier are admnistered in sl ow el ease,, formulijati on su&ﬂ an i npl ant,
bol us, i cropartfigs exo. crosgﬁere, nanopar & cl e ora&hgwgéﬁ ng For
standard i nfornmdtion on| pharmaceuti gal formul ati onls, see Ansel, |et al.,

Phar maceuti cal Dosage Forns and Drug Delivery Systiens, Sixth Ediltion,
WIllianms &

2 2,3,4-trimethoxy | 3,4-dimethoxy-5- 94-97
(thien-2-yl)
3 3,4,5-trimethoxy | 5-(5-acetylthien-2- 109-112

y1)-3,4-dimethoxy

4 3,4,5-trimethoxy | 5-(benzo[b]thien-2- 150-151
yl)-3,4-dimethoxy

5 3,4,5-trimethoxy | 2,4-dimethoxy-5- 75-80
(thien-2-yl)
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5 Wlkins (1995). An effective dose for any of the herein desotcioBech007
conditions can be readily determ ned by the use of conventional techniques
and by observing results obtai ned under anal ogous circunstances. In

det er m ni ngwbheoebf ective dose, a nunber of factors are coPsiseqssh
including, but not limted to: the species of patient; its size, age, and
general health, the 10 specific disease involved; the degree of involvenent
or the severity of the disease; the response of the individual patient;
the particular conpound adm ni stered; the node of adm nistration; the

bi oavail ability characteristics of the preparation adm ni stered; the dose
regi nen sel ected; and the use of concom tant nedication. Typical systemc
dosages f$cheme2 of the herein described conditions are those ranging from
0.1 ng/ kg to 500 ng/ kg of body 15 wei ght per day as a single daily dose or
di vided daily doses. Preferred dosages for the described conditions range
from 5-1500 ng per day. A nore particularly preferred dosage for the
desired conditio ranges from 25-750 ng per day. Typical dosages for

topi cal applicatjfon are those ranging from Q. 001 to @00% by wei ght of the
active conpound. npound A= ﬂ” F@#ﬁngor a spfficient tine period
to alleviate the ungesi Ned 28d 9 fons and the,pli r'C S associ at ed

with the condition filei ngjt¥ea engB C&g“é{@ gmgpound i g i nctagded in the
@kg?‘ §,|-zét Il

pharmaceutically acc | e Ccabce uent I1n an a sufficient to
deliver to a patient a therapeutic anount of conpound in vivo in the

absence of serious toxi @ effects. The concemicyathktedeyal iCt i ve conpound in

t he drug conpositi Wi depend on 23 absorption, inactivation, and
excretion rates as well asjother factors known to those of
skill in the akry It |s to be not lues will also vary with
the severity of condition to beyal |l evi at egl. i_,s to be further

¢ dosage regi mens

under st ood t hat Tor ag% pa?Ti@%Tﬁr sybj ect
fvi dual need and the

shoul d be adj ust d8%%VEF tine acc ng to the

prof essi onal judgnent of the person adm nistering or supervising the
adm ni gtration of the 30 conpositions, and that the dosage ranges set forth
herein are exenplary only and are not

Example 6:

3-[5-(benzo[b]thien-2-y1)-2,4-dimethoxyphenyl]-1-(3,4,5-trimethoxyphenyl)-
2-propen-1-one
10

Ex-6A: 5-Bromo-2,4-dimethoxybenzaldehyde (4.9 g, 20.0 mmol) was dissolved in ethylene
glycol dimethyl ether (50 mL). Tetrakis(triphenylphosphine)palladium(0) (2.32 g, 2 mmol)

was added, and the mixture was stirred at room temperature under nitrogen for 5 min.
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intended to limt the scope or practice of the clainmed conpo$iOctobs: 200iTe
active ingredient may 84 9 COctober 2007 WO 01/98291 PCT/ US01/ 19720 be
adm ni stered at once, or nay be divided into a nunber of snaller doses to
be adm ni st varying intervals of tine. A preferre

adm ni st rat‘l% ﬁ)%?zg{ he active conpound for system c deli ve?(flwgﬁllgé%l O al
conpositions will generally include an inert diluent or an edi bl ggczgrrl er.

They nmay BW@I@]‘@HR@@S@&W?@‘Q@%&% g H Tl aqglrsoglgmag)gggta sqlptiom (¢ For
the purpqgge) ok ﬂ maeﬁaﬁaﬁewagstﬁ&maﬂfeﬁhi aﬁde? Bltmtga?foagh h¥@s ApeReythgcan be
i ncor por at ed Wih exci prents and used 1n the formof tablets troches or
capsul es.to R tmpemaumuﬂ Wasconsd it Wwates iapdi pxtrpoted avitheethyl aprigte The @Faspient
naterlals anb |nc ills,
capsul os, PERYERGeA SRR A BAL lnfl b i STRATE] (o A AT

i ngred enatcetateoa lcdmpoulrldsgayb 4751 gri (83%) neft three desireBi ﬁﬂngfsfblﬂheIa%-yl)-Z 4-

m cr ocrysy. Ldeﬁ fpse gumtragacanth or gel atin; an excipient such
as starch Y% si nt egrating agent such as alginic acid,

Pri nogel , or corn starch; a lubricant such as magnesi um stearate or
Sterotes; a glidant such as colloidal silicon dioxi de; a sweetening agent
such as sucrose or saccharin; or a flavoring agent_ such as pe&perm nt,

met hyl sé’ﬂwﬁmthozsyacsioah@@nq ((B6d & Ty, mpphywas disselved 48 gthanel PO B i s a
capsul e, ¢dg lﬁf? ﬁh@'sﬂm?ﬁ‘ (R 4}1}9)9 W a%@ﬁﬁ@{he%xw@waﬁgﬂ’(&l Ltyilem @

liquid carrier atty tion, dosage unit fornms can

cont alth t\mpwraius bt 136 rmmateerS @m&ﬂn]ﬂum-ﬂﬂbrz §-dipathomhenzaldehyie (32 6f 7ihe
dosage un|t for %L 3 r ric
agents. oé)rrpoﬁg %&ga ds can %grﬁng?&s]lgellroggl teﬁf)er%ﬁfpvgﬁﬁgy% of an
elixir, m mmﬂm@yelhm pE'ylplI{itﬁ weai ffdteredcdvtiinsgd (fith watet prel fiiddeovenasyilup may

cont e P £ sl BN SR i e

3,4,5 tnmethoxyphenyl) 2—propen-1-one product as a solid, m.p. 194-196 °C. "H-NMR (300

15 MHz, CDCL): 8.09 (d, 1 H), 7.93 (s, 1 H), 7.83 (d, 1H), 7.78 (d, 1H), 7.67 (s, 1H), 7.52 (d,
1H), 7.25-7.38 (m, 4H), 6.57 (s, 1H), 3.9-4.1 (m, 15 H). Anal. Calculated for C2gH2606S: C,
68.55,H, 5.34, S, 6.53; found C: 68.48, H: 5.43, S: 6.52.

Additional substituted 1-[(heteroaryl)phenyl]-3-phenyl -2-propen-1-ones and substituted 3-
20  [(heteroaryl)phenyl]-1-phenyl-2-propen-1-ones can be prepared by one skilled in the art using
similar methods, as shown in Example Tables 2a and 2b.

Example Table 2a. Substituted 1-[(Heteroaryl)phenyl]- 3-phenyl -2-propen-1-ones and
Substituted 3-[(Heteroaryl)phenyl]-1-phenyl-2-propen-1-ones.

25
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The conpound can al so be m-xed wth other active material s tdaictober 7007

i npair the
action.
nonst er oi d
f enopr of en,

"ok

desired

The conpounds can

i nt

ki ¢ aci d,

action,

rader mal |,

flufenam c acid,
al so be adm nistered with corticosteriods.

for parenteral, subcut aneous,

i ndo
sul i ndac.

or topica

net haci n

or with materials that supplenent the desired
25 al so be administered in conbination with
|nflannator|es such as i bupr of en,

1?%?%8%5@%“% can

Solutions or suspensions used

application can

include the follow ng conponents: a sterile diluent such as water for 30
i nj ection, |skstamgsde Slol uti on, Xi xed oil 5, polyetZdyl ene gl|ycMelinggiojder | ne,
pr opyl ene gly%ﬂl or{ other synthetic splvents; antibacterial ?ggnts sjuch as
benzyl al cohol”"6r nethyl parabens; 8p 9 Cctober 2007 WO 01 291
PCTIUSO / 19720 antijoxidants such as ascorbic acid or sodi i itee:
chel ating agenfs such ad4Sdtimgthenedi afPmeataxy o dien-2yRdi4->buf fers such as
acetates, c¢itrates |lor phosphates and agents for the adjustnment of tonicity
such as sodi um8chl gri de2,é6-tdmxthoxyse. pRiocihoxyed-@dpnigtydd WBt180 aci ds r
bases, such as hydrjochloric acid or spdium hydroxi de. The parenteral
preparationf 5 ©an De endAadecttHoRy anpolbasethakySp@iablgl)slyr24nges or mul tipl e
dose vi al s {nmade of gl ass or plastic | f adm nistered ijntravenously,
preferred GarT{@rs [@re HYHEHRE Ca Falhdihoxy-D@mbEr DS AL 153 :
Cr enophor ELTNI(BACF ParS|ppany, hU) or phoSphat e bufflered saline PBS) .
lOInapr ferred OO te—act 938 3y IEU Wit
carriers that %FII protec#lpﬁé}conpo agz;‘{s;%u thl gilnlnatlon fromthe
bOdy, such s _a control | nr‘l rnl hrmil at includi-ng inmpnl-ants nd
m cr oencapsul atled del i vé ‘@%’% B odeg%\'i 51 29D i grcféﬁbléﬂl bl e po] ymers
can be used, such as ethvlene vinyl acetate, pol yanhydrli des, _palygllycolic
aci d, col | agenl3 pollyor t Fokdimethoxynd ppl yl at(thiendoly. ~ Mek HS80f or
preparation of

14 3,5-dimethoxy 2-methoxy-5-(thien-2-yl) | 135-140

15 2,5-dimethoxy 2-methoxy-5-(thien-2-yl) | 96-100

16 3,4,5-trimethoxy 3,4-dimethoxy-5-(3- Oil

pyridyl)
17 2,5-dimethoxy-4-(thien-2- | 2-methoxy-5-(thien-2-yl) | 54-73
yl-methoxy)
18 4-iodo-2-methoxy 2-methoxy-5-(thien-2-yl) | 150-155
19 3-methoxy-4-(2- 2-methoxy-5-(thien-2-yl) | 92-94
pyridylmethoxy) |
70 3,4-dimethoxy 5-(benzo[bjthien-2-yl)- | 159-161
2,4-dimethoxy
21 2-methoxy-4-(3-methoxy- | 2-methoxy-5-(thien-2-yl) | 97-107
.phenyl)
22 3,4-methylenedioxy 2-methoxy-5-(thien-2-yl) | 140-145
23 4-(4-ethyloxy- 2-methoxy-5-(thien-2-yl) | 62-65
carbonylbenzyloxy)-3-
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3,4,5-trimethoxy

2-methoxy-5-(5-
methylthien-2-yI)

111-115

29

3,4-dimethoxy

2-methoxy-5-(5-
methylthien-2-yl)

119-124

30

3,4-methylenedioxy

2-methoxy-5-(5-
methylthien-2-yl)

115-117

31

3,4,5-trimethoxy

2-methoxy-5-(4-
methylthien-2-yl)

103-105

32

3,4-dimethoxy

2-methoxy—5-(4—
methylthien-2-yl)

82-90

33

3,4-methylenedioxy

2-methoxy-5-(4-
methylthien-2-yl)

143-146

34

4-(4-carboxy-benzyloxy-
3-methoxy

2-methoxy-5-(thien-2-yl)

Oil

35

3,4-difluoro

2-methoxy-5-(thien-2-yl)

100-105
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providing directly or indirectly,

activity it

salts (alternatively referred to as

sel f.

t he

parent conpound,

or t haDcebbt 20OT7S
Nonlim ting exanples are the pharnaceutically acceptable
"physi ol ogically acceptable salts"),

and a conpo %% h has been al kyl ated or acyl ated at [iate
posi tion. #@gnn ﬁlcations can affect the biol ogical actpgﬁggnggz?he 10
conpound, in_sone cases increasing the activity over the parent conpound.
This can eas®xgmplée] assessedXby preparli ng the &erivative Adtingreiphg|its
anti-inflannatggy activity according tto known nethods.|VII. Q”nthes s of
the Active Conpounds A nunber of the conpounds of t he general ornula (1)
are known, mhexeas - Be—€OofpotH e S er-f-a—{1) are
novel conpo dgs %ﬁé@ﬂm%% &Wé ﬁ%ﬁlq§¥ﬁ' gg&f 1%%/themzed in
accordance mith rmf 1ad< from I iteratude net hods anal pgous _theretpd, an
non-1imting edanpl b i s3Aad5methesy wade SéPeI&P[b]@egﬁrWWthééﬁ-&ry Thi r i
Edition, 1995. The|novel conpounds may, || kpMha®, be ploduced by mnethods
known per sle or et hods mhich are andlogous to Such ne [ hods. 20 Conpounds
of general [orggta ety Ay
substi t ut e\tilLket?’gne M t h ain ary I gr cycl iC su&)l ?utye}%j a dssh g . Th| S
reaction, ichis condensatlon react|on1nﬂbnSU|tably carrled out | under
acid or basfe cataly7ed conditions. The reaction may be|suitably cartied
out in watef ORBIProfIC O Faiektoxy Ol ventsﬁsmb[bgtﬁlehqmyza TohAvieS (€.g
met hanol , et hanol, pr tert-butanol) or | over carboxyllc acid (e.g. formc
acid, glacijal 25 acetic acid, or propijonic é@#@?? i njaprotic orgahic
solvents such as ethers (e.qg. _tetrahydrofuran, dioxane or_diethyl gether),
liquid anides @€.g. | drmethowyti-Ghicedixde, ord-ethesyairBudrgl phpOBhor di ami de) ,
di et hyl sul |f oxi de, pr hydrocarbons (e g. toluene or bengene), or mktures
of such soljvens. When eafrtyinethogyit t he2 4-dandthoap-Suitdar- ps3d-t33condi ti pns,
t he base Tay be se|lected from sodi um Iithiﬁg} pot assi uym barium cal cium
magnesi um Jal um num 30 ammoni um or quarter "9 ammoni um hydr oxi des| | ower
al koxi des (le—g. et hoxi des 87 , -
42 3,4-dichloro-2-hydroxy | 5-(benzo[b]thien-2-yl)-2- [ 203-210
methoxy
43 3,5-dimethoxy-4-(2- 5-(benzo[b]thien-2-yl)- | 111-113
morpholino-ethyloxy) - 2,4-dimethoxy
44 4-carboxymethoxy-3,5- | 5-(benzo[b]thien-2-yl)- | 145-153
dimethoxy 2,4-dimethoxy
45 2,3 4-trimethoxy 5-(benzo[b]thien-2-yl)- | 145-147
2,4-dimethoxy
46 2,3,4-trimethoxy 5-(benzo[b]thien-2-y1)-2- | 195-200
carboxymethoxy-4-
methoxy
47 3,5-dimethoxy-4- 5-(benzo[b]thien-2-yl)- | Oil
riz.\ P 2,4-dimethoxy
48 4-(2,3-isopropylidene- 5-(benzo[bjthien-2-yl)- [ 131-135
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Example Table 2b. Cyclic Substituted 1-[(Heteroaryl)phenyl]-

and Substituted 3-[(Heteroaryl)phenyl}-1-phenyl-2-propen-1-ones.

Example
No. Structure m.p. (°C)
53 Y 216-222
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known net hods,
of Chal cones

New Yor k,

many of which are described by D. N. Dnar in JhridbBergostry
and Rel ated Conpounds (W /I ey-Interscience,

1981),

that is incorporated herein by reference. As shown in Schene 1 through
Schene 6, xl(ﬁgé ﬁ a substituted acetophenone is condensed with a
substit ut ed"Denzirehyde in the presence of a suitable baREINVPbmon 88
9 Cctober 2007 _WO 01/98291 PCTIUS01/19720 procedure known as_an al do
condensation rddéxamade |A variety of organic and inordani c bases can be
used. Sodiunthydrgétde is a preferred i norganic base.| The reaction can be
carried out in a vari ¢Swuefurdi fferent sol vents. EitHempp(®@)oi¢ or aprotic

sol vents may bg used. [Ethanol is preferred in the prlesence of [an inorganic
base. On eitherf or both of the phenyl rings there is|a 5 hal ogen
substutution, wWith iodo and bromo being preferred A hntgr_ﬁa;_)u or
het er ocyclic rijng ?% t hen introducef to replace the h Psubstitution
on either one dr both of wdhe ph 3 net al - cat al yzed
cross-coupl i ng {carbon- | carbo ion well known|in the art
of organic cheristry. A vari zed dross coupling
car bon-carbon Qond form meg ed>omdhg pal | adi um 10
catal yzed SuzuMi reaction is preferred et hods fof this
procedure are described by A Suzuki seent Advarlces in the
Cross- Coupl i ng |Reacti ops of Organoboron Derivatives wth O gapic
El ectrophil es, |1995-1998 (J. O ganonet. T (1999),[ 576(1-2) 147-168),
i ncor por at ed herein by|reference. For the Suzuki reaqtion, a variety of
sol vents can Bhe used. |The preferred ol vent f@ the |Sukéki72coupling is
et hyl ene gl ycol} di met hyl efhe As shpwn in |Schenmes 1|and 5, this
cross-coupling {reactiofp can B enyl| ring after the
1, 3-bi s- (substift ut ed- phenyl ) -2 ¢t on |has been |assenbled to
provi de 1,3-bis-(subst|tutﬁ e ones |contai ni ng one or nore
het eroaryl or Heterocy¢lic rlng Alternatlvely, t he gross-coupling reaction
can be done on |the individual acetophenone 9% benzal|dehyde i nt{ernedi at es
prior to the alldol conglensation, as
Scheme 3
0
AN H X
X—t * | -z
F F
0o
N N
—— X I L
CTACH L~ -
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20 shown in Schenes 2 and 4. Mst of the conpounds of this in@ewbeodr e
made by either one of these two nethods. As shown in Schenme 3, the al dol
condensation reaction can also be carried out in an aquaeous solution
using a surfactant. A variety of surfactants can be used.

Cet yl t ri metWMQPHM2Moni um chloride is the preferred surfactRGHUSOVMT20 et hod
is particularly 25 useful when there are one or nore hydroxyl substitutions
on either one or both of the phenylExamphg®: As shown in Scheme 6, the al dol
condensation reaction can also be carried out in an aprotic solvent such
as tetrahydrofuran (TI]') with an orggni c base.ochhe preferred solvent is
THE and the preferred base is I|th|unﬂd||soprop,lan1de (LDA). In this

manner an al dol 30 reaction may A and t he subsequent
dehydration reaction may take f
“

s wor kup. Sone
acet ophenones and benzal dehydes Py avail able. They can be
89 9 Cctober 2007 WD 01/98291 PQ IUSOl/19720 readily prepared by soneone
skilled in the art of organic synfhesis. Since jhe acetophenones or
benzal dehydes may al so contain one or nore watgr ~sol ubilizing groups
(am nes, acohols, carboxylates, phosphates, phonat es, sul f onat es,
sulfates, etc) that may interfere in the reactTon or that may conplicate
i solation of the desired product, one norrmally skilled in the 5 art may
choose to protect these solubilizing groups prior to the reaction using
met hods comonly known in the literature such as those described by T. W
G eene and-{PmethoxyAS-(tVimm-2-yDphenyli-bd4-hydrogy-Supethpxypdenylirdpregentherd s (W | ey,
New York, 1999) and A. J. Pearson and W R Roush in Handbook of Reagents
for Crganic Synt hesis: Activating and Agents and Protecting G oups (WI ey,
Chi chester, UK, 1999), incorporated herein by reference. 10 Preferable
pr ot ect i g, §lsR4pRsidn WY MARHBERS Ahfd-1 PRI EAYdAI0PE D SmnfdI), EbtainédinAhOt ect

car boxylic

same manner as described in Ex-6A, in 5 N KOH solution was added cetyltrimethyl-
ammonium chloride (CTACI, 25% in water, 4 mL, 3.0 mmol) followed by the addition of 4'-
hydroxy-3'-methoxyacetophenone (0.38 g, 2.3 mmol). The mixture was stirred at room

10  temperature overnight. Then it was acidified to about pH 1 with 6 M sulfuric acid, saturated
with sodium chloride, and extracted with dichloromethane. The organic phase was washed
with brine, dried and evaporated. Silica gel chromatography (hexane/ethyl acetate, 3:1 then
1:1) gave 0.61 g (73%) of a foam as the desired 3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(4-
hydroxy-3-methoxyphenyl)-2-propen-1-one product, m.p. 142-144 °C. TH-NMR (300 MHz,

15 CDCl): 8.21 (d, 1 H), 7.82 (s, 1 H), 7.55-7.75 (m, 4 H), 6.85-7.15 (m, 4 H), 6.14 (s, 1 H),
4.00 (s, 3H), 3.95 (s, 3 H).
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acids, and am des or carbamates to protect am nes. Conpounds9 Ottob&E2geresent
invention  include the resulting protected internediates. One skilled in
the art can selectively renove these protecting groups using well
establ i shed and known procedures to give the desired deprotected

het eroaryl WO ®&¥iocyclic 1, 3-bis-(substituted-phenyl) - 2PGYBHaA729 - one
products. 15 Sone protecting groups such as carboxylic esters may be
renoved digchéie 4 he al dol condensation reaction. Formation of the resulting
carboxyl ate salts, e.g. the sodiumsalt, may facilitate isolation of the
desired heteroaryl or heterocyclic 1, 3-bis-(substituted-phenyd)-2-
propen-]-one products ffomthe reaction mxture. Alternativel
acidification of thRe relction mw&meetq:ca(cwz to or duri
facilitate the i f thePfBEkred free caghoxykd
phosphi ni ¢ or &AUffonjjc aci d derinvatbyegmetManirous salts e conpounds of
this invention c e preparedmﬁ? $&heone skilled in th& art of organi c
synt hesis. Such salts, e.g. amne Q&Fﬁgehlg&ldes can be directly isol ated
fromthe reaction mxtQre after aciarficarr’en of formed separately after
isolation of the corrdgsponding free am ne. The chem cal reactions described
above are general |l yndi s e, in terns of their 25 broadest applications
to the preparation of thg rpodinds of the pr&esent invention.

Qccasionally, the reacti OrsAay not be applidpbl e as described to each
conpound i ncluded wthin the disclos . e nds for which this
occurs Wi ll be readiTy Tecogni z&d skilled |{n the-zart. In all such
cases, either the reactnafsTHFAN succe y perfor conventi onal

nodi fications recogni zed by those skilled in the art, €.g., by appropriate
30 protection and deprotection of interfering groups, by changing to
alternative conventional solvents or reagents, by routine nodification of
reaction conditions and the |like, or other conventional reactions wll be
applicable to the preparation of thBx#pke&dpondi ng compounds 90 9 Cctober
2007 WD 01/98291 PCT/ US01/ 19720 of the present invention. In al
preparative nethods, all starting materials are known or

may
20] phosphori c,

f

rgn

3-(3,4-difluorophenyl)-1-[2-methoxy-4-(thien-2-yl)phenyl]-2-propen-1-one

- EX-57A: 4-iodo-2"-methoxyacetophenone (1.08 g, 3.9 mmol) in ethylene glycol dimethyl

10  ether (50 ml) was degassed for 15 minutes. Tetrakis(triphenylphosphine)palladium(0) (0.456
g, 0.39 mmol), thiophene-2-boronic acid (0.75 g, 5.9 mmol), and sodium carbonate solution

(2 m, 4 ml, 8 mmol) were added. The mixture was stirred at reflux under nitrogen for 24
hdurs. Upon cooling to room temperature, it was poured into water and extracted with

dichloromethane. The organic phase was dried over sodium sulfate and evaporated. Silica gel
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readily prepared from known starting materials. VIII. EXAVPLEDctDed TE)7
foll ow ng exanpl es are understood to be illustrative only and are not
intended to limt the scope of the present invention in any way. All
i nternmedi ates and final products have been conpletely characterized by
convent i onaWpHEBBWAH NVR and st andard anal ytical nethods REBU1IHE28 hose
skilled in the art. 10 Schenme 1 HNaOH, EtOH Y + 1 ~ > Ar-B(OH or

Het Cy ¢ B( OldBronetigfph {(hdxandzithml lacste, B: 1) Gate 0i88%E(08%) 6f the idesifdd 2GmBthokipat

Het Cyc: heteraocyclic ring 15 Exanple 1. 91 9 Cctober 2007 WO 01/98291
PCTT USOl | {898cr-¥iecetophenare- 1o QCH, HS /

3-[3, 4-di net hoxy-5-(thien-2-yl)phenyl]-1-(3,4,5-trinmet hoxyphenyl)-2-propen-
| -one 5 Ex-1A: 3',4',5 -Trimethoxyacet ophenone (1.47 g, 6.9 mmol) and

3- brono- 4, 5-

- The 2'-methoxy-4'-(thien-2-yl)acetophenone (0.30 g, 1.3 mmol) from Ex-57A and 3,4-

5  difluorobenzaldehyde 0.19 g, 1.3 mmol) were mixed in tetrahydrofuran (THF, 10 mL).
Cesium carbonate (1.2 g, 3.9 mmol) was added, and the mixture was stirred at reflux
overnight. Upon cboling to room temperature, the mixture was filtered, the filtrate was
treated with 0.5 M HCI, and extracted with dichloromethane. The organic phase was dried

and evaporated. Silica gel chromatography gave 0.32 g (69%) of the desired 3-(3,4-

10  difluorophenyl)-1-[2-methoxy-4-(thien-2-yl)phenyl]-2-propen-1-one product, m.p. 73-79°C.
'H-NMR (300 MHz, CDCls): 7.70 (d, 1 H), 7.25-7.40 (m, 2 H), 6.98-7.15 (m, 7 H), 6.49 (4, 1

H), 3.89 (s, 3 H).
Scheme 5
Ar-B(OH HetCycB(O
I S A N o P(h‘,P]? or Hef H) ‘
A—ere -y -
l / / Na2C03, Heat
HetCyec: heterocyclic ring i S N
)(—I ——Z
s A
15
20
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di net hoxybenzal dehyde (1.64 g, 0.67 mmvl) were suspended i n @Ukwbet 20050
m.). Sodium hydroxide solution (50% 1 nlL) was added dropwi se. The m xture
was stirred at room tenperature for 2 h. Water (20 nL) was added. The
precipitate was filtered out, washed with water and dried over an oil punp
to give 1.9V 10881 of the desired product, 3-(3-brono 1BCT/US0/19720

4, 5-di met hoxyphenyl )-1-(3, 4, 5-tri nmet hoxyphenyl) - 2-propen-1-one, as a
slightly yell ow residue. Example 58:

3- (3-Brono- 4, 5-di met hoxyphenyl)-1-(3, 4, 5-tri met hoxyphenyl ) - 2- propen-1 - one
(0.105 g, 0.2 mol) from Ex-1A was dissolved in ethylene glycol dinethyl
ether (20 nL). 15 Tetrakis(tri phenyl phosphi ne)palladiunm0) (0.116 g, 0.1
mol ) was added, and the m xture wagnsStigrred at rggm tenperature under
nitrogen for 5 min. 2-Thiopheneborgnic gcid (0.128 g) and sodi um carbonat e
solution (2 M 0.5 nlL) were adde } stirred at reflux under
ni trogen overni ght. Upon cooling g it was poured into
100 nlL). The organic
phase was dried over sodiu S ate and evaporgted. Silica gel

chr omat ogr aphy (hexane/ et hy 4:1, 2:1) gave 0.079- g (90% of the
desired
3-[3, 4-di met hoxy-5-(thien-2-yl)phenyl]-1-(3, 4, 5ttrifet hoxyphenyl)-2-
propen-/-one product as a slightly yellow resi dd& 1H NVR (300 MHz, CDd 3):
7.79 (d, 1 H, 7.56 (m 2 H, 7.42 (d, 1 H, 7.39 (d, 1 H, 7.29 (s, 2 H),
7.10-7.16 (m 2 H), 3.89-4.00 (m 15 H). Anal. Calculated for C24H2406S C.
65.44, H 5.49, S 7.28; found C 65.69, H 25 5.59, S 6.99. 92 9 Cctober
2007 WO 01/98291 PCT/USQO /19720 Additional substituted 1

- phenyl - 3-[ (het eroaryl ) phenyl ] -2-propen- 1 -ones can be prepared by one

ski Il ed iy hhiefoky-85tHith-2yiThhéyl RfEAkth oS- GRIRHD-JIfpHEIANBIpPopcall -6nd - 5 93

The 3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(4-iodo-2-methoxyphenyl)-2-propen-1-one (0.28
g, 0.59 mmol) from Example 18 was dissolved in toluene (60 mL) and ethanol (10 mL),
10 and the solution was degassed for 10 minutes. Then tetrakis(iriphenyl-
phosphine)palladium(0) (0.07 g, 0.05 mmol) was added, and the mixture was stirred at room
temperature under nitrogen for 5 min. 2-Thiopheneboronic acid (0.11 g, 0.88 mmol) and
sodium carbonate solution (2 M, 1.5 mL) were added. The mixture was stirred at reflux under
nitrogen overnight. The solvent was evaporated. Silica gel chromatography (hexane/ethyl
15  acetate 3:1) of the resulting residue gave 0.21 g (81%) of the desired 3-[2-methoxy-5-(thien-
2-yl)phenyl]-1-[(2-methoxy-4-(thien-2-yl)phenyl]-2-propen-1-one product as a solid, m.p.
30-50°C. 'H-NMR (300 MHz, CDCl): 7.80 (d, 1 H), 7.70 (d, 1 H), 7.55 (d, 1 H), 7.46 (m, 2
H), 7.25 (d, 1 H), 7.18 (4, 1 H), 6.95-7.08 (m, 6 H), 6.80 (d, 1 H), 6.76 (d, 1 H), 3.96 (s, 3 H),
- 3.85(s, 3 H).
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9 Cctober 2007 WO 01/98291 PCTI USO01/ 19720 Exanpl e Table 1. Sob&beit2008d 1
-Phenyl-3-[(Heteroary|)phenyl]-2-propen- 1 -ones. z 5 X Ex Z Melting
point CC) . No. 2 2,3,4-trinmethoxy 3, 4-dinethoxy-5- 94-97 (thien-2-yl)
3,4,5-trine (5 acetylthien-2- 109-112 yl)-3,4-dine

3,4,5-trine ﬁ%}sz (benzo[ b] t hi en-2- 150- 151 yI) 3, 4-di n%&'ﬁ‘é%@f%m
345tr|rrethox 2, 4-di met hoxy-5- 75-80 (thien-2-yl) 94 9 Cctober 2007

WO 01/ 98@9&0196‘?/ US01/ 19720 Schene 2 0 Ar-B(OH)2 or HetCycB(OH)2 H
Pd[ Ph3P]4 Y H Ethylene glycol dinethyl ether --Z Na2CO3, Heat

0]
0
Ar-B(OH H cB(OH)
H ~ R N N
Y Ethylene glycol dimethyl ether o H —_7
/ Na;CO,, Heat
=z
o HetCyc: heterocyclic ring
0
S
x__
] Z l AN / AN
. X— I A
LDA e e
5
Example 59:

10  3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-(4-hydroxy-3,5-dimethoxyphenyl)-2-

propen-1-one

Ex-59A: To a solution of 4-hydroxy-3',5'-dimethoxyacetophenone (1 g, 5.1 mmol) in N,N-
dimethylformamide were added tert-butyldimethylsilyl chloride (1,15 g, 7.6 mmol) and
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0 Het Cyc:

the it urRgele WoF Br R mmepD T iswiEral el il pER

heterocyclic ring O> X1 Z NaCH EtOH 5 Exanpl e9 @ctdgsr 2dd3C \ /
\' HBCOCH3 H3/ | 3-[5-(benzo [b]

Chi en-2-yl) -2, 4-di net hoxyphenyl ]-1-(3,4,5-trinmeth oxyphenyl) -
2- propen- I-WBQI,gélzglEx 6A: 5-Brono- 2, 4- di met hoxybenzal dehyl;tef,,gsgl,%m, 20.0
mol )--was di ssol ved in ethylene egcoI di mret hyl et her (50

7B eﬂﬂeegh%

'_"U

and
95 9

Cct ober  2QRAchiMGvRLA %amemmt{oﬁeﬁeeuﬁmm[stmm«mpwmaicmohmm' aci d

(4.27 g,

24 mmol ) .and sodi bonat olu i 0 2 20
The it ufts ogamIdRtere wep washod:y it RARTASE Sodtyep bt g@ﬂfgﬂr %%%%Wés }%ﬁﬁ?ﬁ
to room t&aRGeeAIWhSr (2 hL)\Ras sided wtueriésmuwaanarmemapmé &b Elered ol eiahy |

acet at e.

Silicd gelrednrysht 88r &BhyPUHex heBYE N85 &cé8ldpke

The organic phase was drjed over sodiums qul fat d eva or
13t5hg¥i“ 10¥y-4SFls

dded.
cool i ng

at ed.
4.75 g

(83% of {hAasiRtiyleExdadRRR&RhDRS Pinkils 1t hp2rdoz’ei et hoxybenzal dehyde.

10

15

20

25

30

.Ex-59B:' To a solution of 3',5'-dimethoxy-4'-(tert-butyldimethylsiloxy)acetopbenone, from

Ex-59A (0.5 g, 1.6 mmol) in tetrahydrofuran (10 mL) chilled with ice/water was added
lithium diisopropylamide ( 2 M, 0.8 mL, 1.6 mmol). The mixture was stirred for 20 minutes
while chilled. Then 5-(benzo[b]thien-2-yl)-2,4-dimethoxybenzaldehyde, from Ex-6A,(0.48 g,
1.6 mmol) in tetrahydrofuran (6 mL) was added, and the mixture was stired at room
temperature for 2 hours. Upon quenching with water, the mixture was extracted with
dichloromethane. The organic 'phase was dried and evaporated. Crystallization from ethanol
gave 0.19 g (20%) of the desired 3-[5-(benzo[b]thien-2-yl)2,4-dimethoxyphenyl]-1-(4-tert-
butyldimethylsiloxy-3,5-dimethoxyphenyl)-2-propen-1-one as a yellow solid.

To a solution of 3-[5-(benzo[b]thien-2-y1)2,4-dimethoxyphenyl]-1-(4-tert-butyldimethyl-
siloxy-3,5-dimethoxyphenyl)-2-propen-1-one, from Ex-59B, (0.135 g, 0.228 mmol) in
tetrahydrofuran (2 mL) was added tetrabutylammonium fluoride (0.061 g. 0.228 mmol), and
the mixture was stirred at room temperature for two hours. Upon quenching with water, the
mixture was extracted with dichloromethane. The organic phase was dried and evaporated.
Silica gel chromatography (hexane/ethyl acetate, 1:1) gave 0.05 g (46%) of the desired 3-[5-
(benzo[b]thien-2-y1)2,4-dimethoxyphenyl]-1-(4-hydroxy-3,5-dimethoxy-phenyl)-2-propen-1-
one product as a yellow solid, m.p. 85-105°C. |
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3',4",5 -Tri net hoxyacet ophenone (1.62 g, 7.7 mmol) was di sso$ Qthbern@7hano
(50 nmL). Sodium hydroxide solution (50% 4 nlL) was added and the m xture
was stirred at room 10 tenperature for 30 m nutes.

5- (Benzo[ b] {1 Y1) - 2, 4-di net hoxybenzal dehyde (2.2 g, from
Ex- 6A was a e‘g 8énd the m xture was stirred at roomtenpe ?%P%L%Q/er ni ght.
The resulting yellow precipitate was filtered out, rinsed with water and
dried over an oil punp to give 3. Zxgumpletf of the desired

3-[5-(benzo[ b] t hi en-2-yl)-2, 4-di - met hoxyphenyl ] - 1-
(3,4,5-trinmethoxyphenyl)-2-propen-1-one product as a solid, mp. 194-196 C
1H NWR (300 15 MHz, CDC13): 8.09 (d, 1 H), 7.93 (s, 1 H), 7.83 (d, 1H)

7.78 (d, 1H), 7.67 (s, 1H), 7.52 (d,0 1H), 7.@6Hs/.38 (m 4H), 6.57 (s, 1H),
3.9-4.1 (m 15 H). Anal. $06S: C, 68.55, H, 5.34, S
6.53; found C. 68.48, H 5. 752 gal substituted

1- [(heteroaryl)phenyl] 3 phen 4 and substituted 3- 20

[ (het eroaryl ) phenyl] - 22 S
skilled in the art using simla as shomn °n Exanple Tables 2a

-2-propen-1l-ones and Substituted
3-[ (Heteroaryl)phenyl]-1-phenyl - 2- propen- 1-
01/98291 PCT/ US01/ 19720 Exanple X Z Mel ting t No. (C 7
3,4,5-trinethoxy 2-nethoxy-5-(thien-2-yl) 4 ¥ 8 2,4, 6-tnmet hoxy
y 2-
I

25 96 9 Cctober 2007 WO

2-met hoxy-5-(thien-2-yl) 173-180 9 3, 4-di fox nmet hoxy-5-(thi en-2-yl)
124-127 10 2, 6-di net hoxy 2-met hoxy- 5- (thlen 2-yl) 171-173 11 4- net hoxy
2- met hoxy- 5- (thlen 2-yl) 65-85

5  3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-(4-hydroxy-3,5-dimethoxyphenyl)-2-

propen-1-one, sodium salt

3-[5-(Benzo[b]thien-2-y1)2,4-dimethoxyphenyl]}-1-(4-hydroxy-3,5-dimethoxyphenyl)-2-
propen-1-one from Example 59 was treated with 5 N NaOH and the desired 3-[5-

10  (Benzo[b]thien-2-y1)2,4-dimethoxyphenyl}-1-(4-hydroxy-3,5-dimethoxyphenyl)-2-propen-1-
one sodium salt product precipitated out following the addition of dichloromethane, m.p.
209-215 °C.

Example 61:

15
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12 3,4,5-ti methoxy 4-(thien-2-yl) 135-140 13 3, 4-di met hoxy 4Octdbeeroo?-yl)
170-180 14 3, 5-di net hoxy 2-net hoxy-5-(thien-2-yl) 135-140 15
2, 5-di met hoxy 2-net hoxy-5-(thien-2-yl) 96-100 16 3,4,5-trimethoxy -
34d|rretho Ol pyridyl) 17 2,5-dinmethoxy-4-(thien-2-

Wb E’F‘gezglz yl) 54-73 "yl -net hoxy) 18 4-iodo- 2- nﬁ?%?&””m

2- met hoxy- 5-

2- met hoxy- 5- (th| en- 2- yl]))th150 155 19 3-net hoxy-4-(2-

2- met hoxy- 5- ( thiSe@enzafblthign-2evl)-2.4vdimgthoryphenyl i’r)\ (maévwwm)‘rééy

5- (benzo[ b] t hi en- 2- yI)- h . Qh¥, sodiums saEt hoxy- 4- (3- met hoxy-
2- met hoxy-5- (thi en- 2-y| 97 1 e%ﬁengi‘%ﬁ%g 3, 4sorret hf/l enedi oxy

2- met hoxy-5-(thien-2-yl) 140-145 23 4-(4-ethyl oxy-
2- met hoxy- 5- (thi en-2-yl) 62-65 carbonyl benzyl oxy)-3 97 9 Cctober 2007 WO

a( sezat, EihL81 Sy Dty ariefpttean P8 dotpme SRR RRERS 1 oxy)

5 (8.05 g, 31 mmol) were stirred in 124 mL of tetrahydrofuran (THF). The mixture was treated
with ethyl glycolate (3.2 g, 31 mmol) and diethylazodicarboxylate (4.83 mL, 31 mmol). The
reaction mixture was stirred under reflux for about 3.5 h and then evaporated. The residue
was crystallized from hexane/ethyl acetate. The mother liquor was concentrated to give a
crude product which was purified by recrystallization from EtOH twice to give 3.14 g of 4'-

10  ethoxycarbonyl-methoxy-3',5'-dimethoxyacetophenone. Solvent removal from the mother
liquor provided additional crude product which was purified by silica gel chromatography
(bexane/ethyl acetate, 1:1) to give additional product (4.2 g). The total amount of pure
material isolated was 7.34g (90% yield). mp. 81-83 °C; Anal. Caled. for C14H1304: C
59.57; H, 6.43; Found: C, 59.60; H, 6.34; MS (direct probe): Calcd for C14H130¢: m/z = 282,

15 found: m/z=282.

4'-Bthoxycarbonylmethoxy-3',5'-dimethoxyacetophenone from Ex-61A (3.15 g; 11.2 mmol)
and 5-(benzo[b]thien—2-yl)—2,4—dimethoxybenzaldehyde from Ex-6A (3.33 g; 11.2 mmol)
were suspended in 250 mL of absolute ethanol. The mixture was stirred and heated to give a
20  clear solution then treated dropwise with 50% NaOH (4 mL). A yellow precipitate gradually
formed after the addition of the base. The mixture was stirred under reflux for ca. 30 minutes
and then cooled to room temperature and stirred for 5 hours. The yellow precipitate was
isolated by filtration, washed with EtOH/H,O (1:1), acetone, and hexanes. Final solvent
removal under reduced pressure gave 2.4 g (39%) of the desired 3-[5-(Benzo[b]thien-2-yl)-
25  24-dimethoxyphenyl]-1-(4-carboxymethoxy-3,5-di-methoxyphenyl)-2-propen-1-one sodium
salt product as a yellow solid, m.p. 191- 196°C (decomp.). 'H-NMR (300 MHz, DMSO-d6):
8.30 (s, 1 H), 7.65-8.02 (m, 5 H), 7.31 (m, 4 H), 6.85 (s, 1 H), 4.11 (5, 2 H), 4.02 (s, 3H), 4.00
(s, 6 H), 3.84 (s, 6 H). Anal. Calcd.. for CogH;5Na0gS-2.5 H,O: C, 57.90; H, 5.03; S, 5.33;
Found: C, 57.53; H, 4.62; S, 5.34; MS (Neg. Ion ES): Calcd. for C29H2503S: m/z = 533,
30 found: m/z=534.
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-3-net hoxy 25 4-(4-am nobenzyl -oxy)-3- 2-met hoxy-5-(thi en-2 @kiob&2080
nmet hoxy 26 3-net hoxy-4-(3- 2-nethoxy-5-(thien-2-yl) 220-255

pyri dyl nmet hoxy) 27 3-nmethoxy-4-(4- 2-methoxy-5-(thien-2-yl) 165-170
pyri dyl met hog,yl{’ 28 3,4,5-trinmethoxy 2-nmethoxy-5-(5- 111-115

met hyl t hi enV?- 493291 29 3, 4-di net hoxy 2-net hoxy-5-(5- 119- 1 A7US01/19720

net hyl thien-2-yl) 30 3, 4-net hyl enedi oxy 2-net hoxy-5-(5- 115-117

met hyl t hi en-2-yl) 31 3, 4, 5-tri metByampled2ret hoxy-5- (4- 103-105

met hyl t hi en-2-yl) 32 3, 4-di net hoxy 2-nmet hoxy-5-(4- 82-90 net hylthien-2-yl)
33 3, 4- met hyl enedi oxy 2-nmet hoxy-5-(4- 143-146 net Qyj thien-2-yl) 34

4- (4- car boxy- benzyl oxy- 2-net hoxy- Q™  3-met hoxy 35
3,4-difluoro 2-nethoxy-5-(thien-2- 48 9 Oct ober 2007 WO
01/98291 PCT/ USQ / 19720 Me&: oi At

OMe

3-[5-(Benzo|b]thien-2-yl)-2-carboxymethoxy-4-methoxyphenyl]-1-
(3,4,5-trimethoxyphenyl)-2-propen-1-one, sodinm salt

5 Ex-62A: A solution of 2-hydroxy-4-methoxybenzaldehyde (3.03 g, 20 mmol) in 25 mL of

dichloromethane was cooled to 0 °C and treated dropwise with a solution of bromine (3.41 g,

21 mmol) in 10 mL of dichloromethane. The reaction mixture was stirred at 0 °C for 1.5
hours. The solvent was removed by rotary evaporation to give a residue. The residue was
taken up in FtOAc and washed with 3 portions of water. The organic layer was dried over

10 MgSO,;. The drying agent was removed by filtration, and solvent was removed by rotary
evaporation to give 3.9 g of the desired 5-bromo-2-hydroxy-4-methoxybenzaldehyde as a
solid, m.p. 111-115 °C.

Ex-62B: A stream of N; was bubbled through a solution of 5-bromo-2-hydroxy-4-
methoxybenzaldehyde (1 g, 4.3 mmol) from Ex-62A in 30 mL of ethylene glycol dimethyl
15  ether for 15 min. Tetrakis-triphenylphosphine palladium (0) (0.5 g, 0.4 mmol) was added
along with thiophene-2-boronic acid (1.2 g, 6.5 mmol) and 10 mL of Na,CO; (2M aqueous
solution). The resulting mixture was stirred under reflux overnight. The solvent was removed
by rotary evaporation and the residue was treated with saturated NaHCO; and extracted with
dichloromethane. The organic phase was washed with brine, dried over MgSOs, and filtered
20  to remove drying agent. Solvent was removed by rotary evaporation. Purification of the
crude material by silica gel chromatography (hexanes/EtOAc, 2:1) gave 1.04 g of the desired
5-benzo[b]thien-2-yl-2-hydroxy-4-methoxybenzaldehyde .
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No. (C) 36 3,4-dichloro-2-hydroxy 2-nethoxy-5-(thien-2-yl) 9162tcba2(®7
4,5-trimethoxy 5-(benzo[b]thien-2-yl)-2- 150-151 nmethoxy 38 '
,? di met hoxy 5-(benzo[b]thien-2-yl)-2- 155-162 methoxy 39 4-nethoxy

benzo[ b] Wy @Rs2#1 Y! ) -2- 173-176 nethoxy 40 2-met hoxy- Spét yl)
et hoxy-3-fluoro Ol 41 2,3, 4- trlnethoxy 2, 4- di net hoxy-5 &/hﬁlg%§0132 133

) o Bt S e KB e P ﬁ‘;fﬂ%%‘#%ﬁ‘gﬁ fhd: dthy1 o))
2, 4- di nethesy ﬁ%lgxmnmaymkﬁwms@n& 15}g t3eonmaio)]ih 120 el Bf"j?HFwaiéﬁnécEB

IR R T e A

195-200 GRLHOTHERIRHY nﬁxﬂ?et %%e&&nd%r RefRi B R, X'Dhe”solvent was removed by
5- (benzo[ b] t hi en-2-yl) - 4-di met hoxy 48 4-(2, 3-isopropylidene-

5- ( ben o[ Telarhévapomatign )and ﬂm_rcs_ggg waggecrystallized from hexanes/EtOAC to give 0.34 g of
product. The mother liquor was concentrated and purified by silica gel column

3
3
5
4-

chromatography (hexanes/EtOAc, 3:1)) to give an additional 0.07 g of product, providing a
total of 0.4 g of the desired 5-(benzo[b]thien-2-yl)-2-ethoxycarbonylmethoxy-4-
methoxybenzaldehyde.

10

A solution of 5-(benzo[b]thien-2-yl)-2-ethoxycarbonylmethoxy-4-methoxybenzaldehyde
(0.49 g, 1.32 mmol) from Ex-62C in 100 mL of absolute EtOH was treated with 3'4',5'"
trimethoxyacetophenone (0.31 g, 1.5 mmol) and 0.5 mL of NaOH (50% aqueous solution).
The yellow solution was stirred overnight. The resulting yellow precipitate was filtered and

15 washed with 50% EtOH in water, followed by acetone. Removal of residual solvent under
vacuum gave 0.66 g of the desired,3-[5-(benzo[b]thien-2-yl)-2-carboxymethoxy-4-
methoxyphenyl]—l—(3,4,5-trimethoxyphehyl)—2-propen-l-one sodium salt product, m.p. 255-
257°C. '"H-NMR (300 MHz, DMSO-d6): 8.50 (d, 1 H), 8.09 (s, 1H), 7.75-7.90 (m, 4 H), 7.51
(s, 2 H), 7.28 (m, 2 H), 6.72 (s, 1 H), 4.32 (s, 2 H), 3.99 (s, 3H), 3.91 (s, 6 H), 3.73 (s, 3 H).

20  Anal. Calculated for CooHp5NaOgS-2.5 H,O: C, 57.85, H, 4.97, S, 5.32; found C: 57.78, H:
4.74, S: 5.24. MS (Neg. Ion ES): Calcd. for Co9H2508S: m/z = 533, found: m/z = 534.

Using one or more of the preceding methods, additional substituted 1-[(heteroaryl or
heterocyclic)phenyl]-3-phenyl-2-propen-1-ones  and  substituted  3-[(beteroaryl  or

25  heterocyclic)phenyl]-1-phenyl-2-propen-1-ones can be prepared by one skilled in the art
using similar methods, as shown in Example Table 3 through 29.

Example Table 3.  Substituted  3-[5-(benzo[b]thien-2-yl)-2-carboxymethoxy-4-
methoxyphenyl]-1-phenyl-2-propen-1-ones.
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"9 ‘October 2007 WD 01/98291 PCT/ USOL/ 19720 Exanple X Z Mel t i hGcpber007No.

(C dioxy-Il-propoxy)-3,5- 2,4-di methoxy di nethoxy 49 2,3, 4-tinmethoxy

5- (benzo[ b]thien-2-yl)- 120-124 3, 4-di met hoxy 50 3-net hoxy- 4- (4-

2- met hoxy- 5; 2 yl) 173-175 pyrldylnethoxy) hydr o e 51

3- met hoxy- 4“%5“ nethoxy 5-(thien-2-yl) 168-171 pyr|dy?$gh¢§£¥%&hghydrogen
chloride 52 3, 4-di chl oro- 2- hydr oxy, 2-nethoxy-5-(thien-2-yl) >260 sodium
salt Exanpl e Tabl e 2b. Cyclic Haryl)phenyl] 3- phenyl
-2-propen-1 -ones and Substitug : par yli) phenyl ]- 1

- phenyl - 2- propen-1 -ones.RB NQ.. -8 reonlp. (G 53 0 216-222 W
M OMe 100 9 Cctober 2007

R4a.

EXAMPLE RZa R3a R4a RSa R6u.

NUMBER
63 H OMe OCH,-cyclopropyl OMe H
64 OMe H H - |H H
65 H OMe H H H
66 H H F H H
67 |F H . |H - |H H
68 o H F H H H
69 F F | F F F
70 F H F H H
7 H F F H H
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WO 01/98291 PCT/ US01/ 19720 Exanple No. Structure mp. (O

Ove Me W e 164-172 55 Me "e |

)
/

ol

I
H

\

Me Schene 3 0 X O

-~ X1

Z CTAC

5 101 9 Cctober 2007 WO 01/98291 PCT/ US01/ 19720 Exanple 56: H,

C, WO 01/98291 PCT/US01/19720
EXAMPLE R2a | R3a R4a RSa R6a
NUMBER
72 H F H F H
73 H OMe OCF; OMe H
74 | F H OMe H H
75 H F OMe H H
76 OH H F H H
77 OH H H F H
78 OMe H F H H
79 OMe H H F H
80 OMe H CH;3- H H
81 OMe H H CH; H
82 OMe CH; H H H
83 OMe H H H CH;
84 H OMe F OMe H
85 H OMe Cl OMe H
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3-[ 2- met hoxy- 5- (t hi en- 2-yl ) phenyl | - 1- (4- hydr oxy- 3- net hoxypheh@icjober 200Gpen- |
-one 5 To a suspension of 2-nmethoxy-5-(thien-2-yl)benzal dehyde (0.5 g, 2.3
nmol ), obtained in the sane manner as described in Ex-6A, in 5 N KCH

sol ution %%?/9§g1 cetyltrinmethyl- amonium chl oride (CTA%lTIUS%;S/ | iy wat er,

4 m, 3.0 | owed by the addition of 4'-
hydr oxy- 3' - met hoxyacet ophenone (0.38 g, 2.3 mmol). The mxture was stirred
at room 10 tenperat ure overnlg;lt Then it s acidif edt about pH, 1 W th
6 M su|l EXAMPEEi [d s8fur at ed R t h |sodi um &ifori de, hnd R:x"t ragt edRW t h
di chl or onet hane. The organi ¢ phase |was washed wth prine, drijed and
evaporpted. Silijca gel chyomatograghy (hexane/ethyl acetate, 3:1 then {1:1)
gave O NUMBEIB? of a fopm as the |desired
3-[ 2- et hoxy- 5- (ft hi en-2-y] ) phenyl ] -{1- ( 4-
hydr oxl- 3- met hoxjyyphenyl ) P- propen-||-one product, mp| 142-144|C. ' H NMR
(300 I\," 45 cmm) 82— H}, 82— s—t+Hy— A 55=F75 (M4
6. 85-7 : 6.14 (s, 3 H, 38mds, 3||H. 20 1¢2 9
Cct obef %5] W0 01/ 98291 ?%F/ US01/ 1@@% Schene 4 O|Ar-B(OH) 2 or
Het Cyc f”—“ 2| —Bdph3k—xX Et-hyl-ere—ghyeot—direthyt—et-herH—Na2E53,
Heat Het @%7 het eﬁocycl Ic f)Ml-g H I CH27C(5b_H OMe H

88 H OMe CH,COOH : OMe H

89 - |H OMe SCH,COOH OMe H

90 H OMe SO;H OMe H

91 H OMe SO,NH; OMe H

92 H OMe SO,N(Me), OMe H

93 H OMe OCH,CH(NH;)COOH | OMe H

94 H OMe NH, OMe H

95 |H OMe N(CH3), OMe H

96 H OMe N@EH)CH,COOH OMe H

97 H | oMe : OMe H

<
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. NaOH, THF Exanpl e 57:

EX-57A: 4'-iodo-2'-mnmet hoxyacet ophenone (1.08 g,
9 ether (50 m) was degassed for 15 m

gl ycol
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phosphi ne) pal | adi
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Example Table 4. Substituted 3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-phenyl-2-

propen-1-ones.
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Scheme 5 Ar-B(OH or HetCycB(OH3 ar--~ Y Pd[Ph3P]4 Na2CO3, $Hoatober#I0QyC:
heterocyclic ring | -Z 15 20 104 9 Cctober 2007 WD 01/98291

PCT/ US01/ 19720 Example 58: H H 5

3-[ 2- I\/bthox hlen2yl)phenyl] 1[(2 met hoxy-4- (thien nyl ] -2-pr
open- I-one ;9 { 2- met hoxy- 5- (t hi en- 2-yI ) phenyl ]- 1 PETRSARYES
-(4-iodo- 2- rret hoxyphenyl)-z-propen- 1 -one (0.28 g, 0.59 mmol) from

Exanpl e 18 was di ssolved in toluene (60 nL) and ethanol (10 ni), 10 and the
sol ution was degassed for 10 m nut es. Then tetral ds(tri phenyl -

phosphi|ne) pal | adi 4n{0) "(0.J07 g Ob mvol ) was added} and the|m xture vas
stirred #EXAMBRE terrR@F‘at ure ﬁﬂer i t rogeR“For 5 mp. sti’hl ophenglior orli ¢
acid (0.11 g, 0.88 mml) and SOdI um car bonate solutjon (2 M|[1.5 nmL) vere
added. [The mi xture¢ was stijfrred at reflux under nitrpgen overfight. The
sol vent Wor ated. Sijlica gel kchromatography (hgexane/ ethyl 15 acet|ate
3:1) of|the resulting resiijdue gave P.21 g (81% of the desired
3-[ 2- net hoxy-5-(t |Lli en-
2-y| ) ph nyl ] =1- [ ( - et hoxy- A-(f hienk2- \II \ nhnn\/l 1 -2-pFopen-1 -onepr odudt as
a solid p. 304{50C. 'H (300 CD? 7. 80 7.70 (d,| 1
H, 7. 5516(1]d, 1 H | 7.46 (rr:}!h@e H) , %%g?-‘(’ IH)I 1@94(% -I}i 6. 95-7. 08
(m 6H, 6.80 (d| 1 H, .76 (d, 1 : 96(s 3

105 OMe H H , H H

106 H OMe H H H

107 H H F H  |H

108 F H H H H

109 H F H H H

110 F F F F F

111 F H F H H

112 H F F - |H H

113 H F - |H. F H

114 H OMe OCF; OMe H

115 F H OMe H H

116 H F OMe H H
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3.85 (s,
00 A-B(OH)2 or

enyl)

3 H).

20 105 9 Cxctober

2007 WO 01/98291 PCT/ US01/ 19 TbefS2009ne 6

Het CycB(OH) 2 H Pd[ Ph3P] 4 Et hyl ene gl ycol dinmethyl ether H

Z Na2CO3, Heat O HetCyc: heterocyclic ring. 0 X/ I \ ~\ X1 Z LDAS5
Exanmpl e 59: wigdieg81\ / \ I / 1 / HOCH 10 PCT/US01/19720
3-[5- (behi?LELtheQnE yl) -2, 4-di met hoxyphenyl ] - 1- (4 hydr oxy- 3, 5- di met hoxyph

E;(A‘II\;JL;‘, | R2a R3a R4a RSa Rﬁa

NUMBER

117 OH H F H H

118 OH H H F H

119 OMe H F H H

120 | OMe H H F H

121 OMe H CH; H H

122 OMe H H CH; H

123 OMe Cﬁ; H H. H

124 OMe H H H CH;

125 H OMe F OMe H.

126 H OMe Cl OMe H

127 H OMe COOH OMe H

128 H OMe CH,COOH OMe H

129 H OMe SCH,COOH 1 OMe H

130 H OMe SOsH OMe H
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(benzo[ b] t hi en-2-yl) 2, 4- di met hoxyphenyl ] - 1- (4- hydr oxy- 3, 5- di %Bictobry2(iiTenyl )
-2-propen-1- 25 one product as a yellow solid, mp. 85-105C. 30 107 9

Oct ober 2007 WO 01/98291 PCTI US01/ 19720 Exanple 60: 0 CH3 H3CO Na' O OCH3
OCH3 S 5

3-[5- (benzo] B T hien- 2-yl ) - 2, 4- di met hoxyphenyl | - 1- (4- hydr oxy 3. BYd et hoxyph
enyl)-2-_propen-|-one_ sodiumsalt
3-[5-(B t hilen- 1)}2, 4- di,met hoxypheny]] - 1- (4- hydr oxy- 3,|5- di ggt hoxyphe
nyl)-2%1 & lonR (’%/onn Eleélﬁl e b9 was tRJg]at ed with ngl\?ll\la(]—l aBd%Et he
desired 3-[5- 10

(Benzo| b] t hi en-2-lyl) 2, 4- di et hoxyphenyl ] - 1- (4- hydr oxy- 3, 5- di et hoxyphenhyl ) -
2- propénNUMBERsqdi um salt product |precipitated out |{followi ng the addition
of dichl oronethane, mp. | 209-215 C. Exanple 61: 1b M MO |+tNa-O O Qw O
Ve

142 H OMe CF; OMe H

143 H H H H H
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S 108 9 Cctober 2007 WO 01/98291 PCTI US01/19720 3-[5-( Benz®October 2007
[ b] t hien-2-yl)-2, 4-di net hoxyphenylj-I-(4-carboxynet hoxy- 3, 5-
di met hoxyphenyl ) - 2- propen-1-one, sodium salt Ex-61A:

3,5 -Dinet hydr oxyacet ophenone (6.03 g, 31 mmol)

triphenylp‘gg ?%%1 5 (8.05 g, 31 nmol) were stirred in 1§ﬁ9ﬂ%"6?n0
tetrahydrofuran (THF). The m xture was treated wth ethyl glycolate (3.2

g, 31 noipmpledT 1@§h§ﬂté?6’éﬁdc3af5o(t@5’®'?aﬂ)e3 fémtheszlhhﬁheyy pet-kact i on
m xture wgs, stirred under reflux for about 3.5 h and then evaporated.. The
residue was crystallized from hexane/ethyl acetate. The nother |iquor was
concentrated to give a crude prgduct which was purified by
recrystallization from Et CH tmn‘e t§ give 3.14 g of 4" 10

et hoxycar bonyl - met hoxy- 3" R&%- di & X e Sol vent renoval from
the nmother |iquor provided af ) oduct which was purified by
silica gel chromatography 3 i atle, 1:1) to give additional
product (4.2 g). The totalrR% af er i@Me i sol ated was 7. 34g (90%
yield). nmp. 81-83 C, Anal. 6: C, 59.57; H, 6.43; Found:

C, 59.60; H, 6.34; M (direct probe) Cal cdZf 0 Cl4H1gO6: miz = 282, 15
found: mz = 282. 4'-Ethoxycarbonyl net hoxy-8-—5" - di net hoxyacet ophenone from
Ex-61A (3.15 g; 11.2 mmol) and

5- (benzo[ b] t hi en-2-yl)-2, 4-di met hoxybenzal dehyde from Ex-6A (3.33 g; 11.2
mol) were suspended in 250 nL of absolute ethanol. The m xture was
stirred and heated to give a 20 clear solution then treated dropwi se with

50% NaOH (@ mL)j. A et T ow precipitate [gradual 'y —fornedfartef the agdition
of the basegxAWVePIE Xt ur.g2anas stiﬁ-’med dnder rekﬁmx for ch,380 mghetes and
t hen cool ed to room|ternperat pre "and stjirred for 5 hours I{I'he yél | ow
precipitatte was isqglated by|[filtratign, washed wth EtOH H2O (1:1)
acet one, anNUMBEReg. Final polvent rlenmoval under redufed pfessurejgave
2.4 g (39% of the desired 3t[5-(Benzq[b]thien-2-yl)

144 H H H H H

145 OMe H H H H

146 H OMe H H H

147 H H F H H

148 - F H H H H

149 H F H H H

150 F F F F F

151 F H F H H

152 H F F H H
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25 9 October 2007

2, 4- di met hoxyphenyl ] - 1- (4- car boxynet hoxy- 3, 5- di - met hoxyphenyl ) - 2- propen-1 -0
ne sodium salt product as a yellow solid, mp. 191-196C (deconp.). 'H NWR
(300 MHz, /?i - 8.30 (s, 1 H, 7.65-8.02 (m 5H, 7.31 4 H), 6.85
(s, 1 H, %?‘ 822?“2 H, 4.02 (s, 3H), 4.00 (s, 6 H), 3.%91T’E§°?)‘%72ﬁ\/1 Anal .

Calcd.. for C29H 52Na@®8S2.5 H2Q C, 57.90; H. 5.03: S, 5.33; Found: C

57.53; H, |4.62: S, %.34;, M5 (Neg., lon|ES): Cal¢d. for CROH25D8S: m = 533,
30 found: [H¥AMMEL | 198% Cotol™ 207 Vo 0rf98291 PCTRIEQ 1 #8720 Exanpl e
62: a* ONMO O I|~1 MOM ‘M S 3-[5-(Benzo [b]
t hi en-2-yl m oxynmnet hoxyt 4- net hoxyphenyl ] - 1-
(3,4,5-tri henyl ) - 2- pr open-1-one, sodiumsalt 5 Ex-62A: A so] ution
of 2-hydr ¢pxy- 4- net hgxybenzal dehyde (3403 g, 20 mmmol) in| 25 nL of
di chl or ompthane—wasreooletd—tp—0—Candt+reated—dropwse—th soettt] on of
brom ne (34 g, 21gmol) ippl0 L of| 4li chl or onet hane. [ fhe fgactiop
m xture vvés%s.ti rred{at 0 C fpr 1.5 haqurs. The solvent was rgnoved py
rotary evaperati-on—te—g-ve—arresidue—rFhe—+residue—was akenr-up—-A—Ft OAcC
and washed,wth 3 porfions ofypmter. T rgani c | ayer J\@?Iedrﬁed over 10
MySOH4. Th(Flé\%yi ng ag%fnt was rgm)ved by I@Fﬁtration, and FO vent was [enoved
by rot ary}—evaporatitontogive—3-—9 gofthe-desired
5- br ono- Z-Hggir oxYy- 44 et hoxyberzal dehyd NS @ q H

156 H F OMe H H

157 OH H F H H

158 OH H H F H

159 OMe H F H H

160 OMe H H - F H

161 OMe H CH; H H

162 OMe H H CH; |H

163 OMe CH; H H H

164 OMe H H H CH;

165 H OMe F OMe |H

166 H OMe Cl OMe | H
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solid, m p. 111-115 C. Ex-62B: A stream of N2 was bubbl ed thg od@gber2007
sol ution of 5-brono-2-hydroxy-4- nethoxybenzal dehyde (1 g, 4.3 mmpl) from

Ex-62A in 30 nL of ethylene glycol

di et hyl

15 et her for

15 m n.

Tetrakis-tr hOSphI ne palladium(0) (0.5 g, 0.4 mml was added al ong
with thi oph‘gﬁzﬁ%k)oromc acid (1.2 g, 6.5 nmml) and 10 m P GIORYPE (2M
aqueous solution). The resulting mxture was stirred under refl ux
overni ght.| The sol vep S renove by| rotary vaporatl g |t r¢si due
was treat edh EEt ur a_}gg ﬁLHcmqand extractd{fwlth di ch?%jornhf%arle. The
organi ¢ phase was washed with brine, dfied over MpSO, agnd fifltered|20 to
renove dryj agen Sol vent |was renoved by rotary evapqgrati on.
Purificatilo 'tte | crude ngterial by|silica gel chromgtography
(hexanesf Bt OAc, 2:1)| gave 1.Q4 g of the desired
5- benzo[ b] phier=2=—y+r2=hydroxy=—4rethogybenzatdehyder—136—9@ctober 2007
WO 01/ 9829[14 HCTI USO1f %9720 Ex(ﬁ@g: A spabigon of OMe | H
5-benzo[ bj thl en- 2-yl t 2- hydr oqy- 4- met hoxybenzal dehyde (1 g, 3|5 mmolf) from
Ex- 62B and LTTpncnyI hGSph;ru (_1_ 8 s 3—5 IIIFUI} H-A—20——of—FHE—was{stirred
and treated s th ethyly glyco (0.4 GFDI) and digiby
azodi car boxyqéqate (0.7 m., 3. J%l\%’?ml) Tﬂe ?es ting m xtlure was stifred.
under refl X fﬁl" 2 h_ The SO! \vlnni‘ WaS n%\vled I’\\I 5 Iro{ alv'\l YSIVE nnra{ }J\)n and
the residu s recrlystal | i zgg\f-rom hek OActo gi v 34, g of
product . Trﬁle not her I|§quor was l\(/:I%ncent éﬁe@sand purifi ec‘?%)l\q‘e ica gel
col um chionmatography \Lhexanesl_Et_QAg_QAQ_)_t—g—g-#e—a add!tlona! 9. 07 ¢
of product} . jprovi iding.a totdl gf 0.4 0 é&ldem red
5-(benzo[b]1 I en-2-y|)-2-et hc@@gr bony %r@?’né 4- met hoxy%l\él?utg dehyde. 10 A
solution o
5- (benzo[ bf {.hi en-2-y] ) - 2- et hg ar bony oXy- 4- met hoxy zal dehyde (0.49
g, 1.32 m’roi from Ex¥62C in merﬂ_ of g@é@l ute EtCH vvaswga d wth
3,4 ,5 -

172 H OMe SO,NH, OMe | H

173 H OMe SO, N(Me), OMe | H

174 H OMe OCH,CH(NH;)COOH | OMe |H

175 H OMe NH; OMe | H

176 H OMe N(CHs), OMe |H

177 H OMe N@H)CH,COOH OMe |H

178 H OMe é OMe |H

o
179 H OMe g OMe | H
S
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tri met hoxyacet ophenone (0. 31 g,

sol ution).

1.5 mmol) and 0.5 nL of NaOH Okfv¥erzpogous

The yell ow solution was stirred overnight. The resulting yell ow

precipitate was filtered and 15 washed with 50% EtCH in water, followed by
acetone. Regydlos@dh residual solvent under vacuum gave OpéfyushiRénd he
desired, 3-[ 5- (benzo[ b] t hi en-2-yl) - 2- carboxynethoxy 4-
met hoxypher\]ll Li {’2 5 frl Fet-hox \]Iphenj 2 pr npe“J onRe. Q{\dl HHA- cal t
product, m L“%Wﬂc 24+ NVR (30 MHz DVSO- g@) : 8.50 &ga 1 Hpg §. 09 (s,
1H), 7.75-1 p%% H R7.511 (R 2 H), 7.28 Rm 2 H, B! (sR1H, 4.32
(s, 2 H, 3.99 (s, 3#), 3.91 (s, 6 H), |3.73 (s, 3 H). 20 Anal}. Calcul ated
for C29H25Na prH20. C, 57|85, H 4,97, S, 5.32; foung C [57.78, H
4.74, S 5./24. M5 (Neg. lon EB): Calcd.| for C29H2508S: nfz = {533, found:
m z = 534. |Using one|or nore pf the precedi ng nethods, apditijonal
substituted I-[(heterfoarylr or
het er ocycl ijagphenyl | {3 phenyl { @Mw open-l - ones and substi [OMed H
3-[(heterodryl or 2% heterocycli c)pherWNﬁaenyl - 2- prppen-(l -ones [can be
prepared by one skillied in the art usi | ar met hods, as| shown i n
Exanpl e Taljl e 3 throdgh 29. Ekanple Tahle Substitut ed
3-[5-(benzalbh]lthien-2-yl)-2-carboxymet hoxy-4-
met hoxyphery! % 1- pher | - 2- propen-| -oneg. 111 9 Cctober 2?&;%9 01/ 98291
PCT/ USOL/ 1473 0 0 R3pOME Raa Rea SRya s BXAMsUETRea Fa Raa
R5a R6a NUYMBER [
/N\/l
182 H OMe CH; OMe | H
183 H OMe CF3 OMe | H

1
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63 H Ove OCH2-cycl opropyl O H 64 O HH HH 65 H OWw H $Odtobe62087H F H
H 67FHHHH 68 HFHHH 69 FFFFF 70 FHFHH 71HFFHH
112 9 Qctober 2007 WO 01/98291 PCT/ USOL/ 19720 EXAMPLE R2a R3a R4a R5a Rb6a

NUMBER 72 E“{:QH‘?E”B-4 73 HOw OCF3 O H 74 F HOW HH .EgﬁsfFﬂéE” E (H;H3

76 OH H F HHFH 78 OM HFHH 79 O HH

"HH 81 OM HHCHS H 82 O CHS HHH 83 O HHH CH3
Example Table 6. Substituted 3-[5-(heteroaryl or heterocyclic)-2,4-dimethoxyphenyl]-1-

[(3,5-dimethoxy)-4-carboxymethoxyphenyl]-2-propen-1-ones.

CH

O O
H,CO y
Hoj]/\ O O
Q
(0]

OCH, R

3
OCH,
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84 HOMe FOMe H 85 HOWw O Owe H 113 9 Cctober 2007 WO 908295007
PCT/ US01/ 19720 EXAMPLE R2a R3a R4a R5a Réa NUMBER 86 H OMe COOH Ove H 87
H OMe OCH2COOH OMe H 88 H Ove CH2COOH OMe H 89 H Ove SCH2COOH OMe H 90 H
Ove SOBH H OMe SC2NH2 Ove H 92 H OMe SC2N(Me) 2 H 93 H O
OCH2 CH( NHZO)\%IP%%K‘-: H 94 HOVve NH2 Ove H 95 H Ove N(CH3} /1ﬁ2§96 H OMve
N(H) CH2COOH Ove H 97 H OVe Qve H GNP 114 9 Qctober 2007 - WD 01/98291
PCT/ USOl Ek9N@0| EXAMRLEB R2a R3ExRN& Roa RggP NUVBERESSN® OMVe OMgSH

184 | 190

U | @fé"

196 i3

197
185 @/2 191 @/é N @/g
g g /
_
186 U 192 3 198 Ho s
o O |
187 193 s 199

188 <\1\Lf§ 194 <:j/§ 200 ] /? ;

e [T || o
N Nosl NG
N NS
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99 HMe OV H N H\J 100 HOwe O H N J 101 H Owe CH3 Owe #octeder Hooave
CF3 o H 103 HHHHH Exanple Table 4. Substituted _
3-[5-(benzo[ b] t hien-2-yl)-2, 4-di net hoxyphenyl ] - 1- phenyl -2 propen-| -ones.
R2a 0 OCH3 _R3a 4a 6a R R OCH3 R5a S 115 9 Cctober 2007 WO 01/98291
PCT/ US01/ 19%20"B8MPLE R2a R3a R4a R5a R6a NUVBER 104 H YEUSOV19720
OCH2-cycl opropyl Ove H 105 O HHHH 106 HOW HHH 107 HHF HH

205 i 210 i 215 g

Example Table 7. 3-[5-(Heteroaryl or Heterocyclic)-Z-carboxymethoxy-4-methoxyphenyl]-
1-[(3,4,5-trimethoxy)phenyl]-2-propen-1-ones.
Oj/OH

O o)
H,CO I OCH;4
OCH, R
5
Ex. Rs'3 Ex. R Ex. Rs'3
No. No. No.
216 % 227 é 238 H é
T T T
217 228

239 é

C(g T

218 2 229 —_ g 240 g
|
ol

241

£>N/é 230 gé Hgé
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108 FHHHH 109 HFHHH 110 FFFFF 111 FHF HH dRbef2007H H
113 HFHFH 114 HOWw OCF3 O H 115 FH OV HH 116 HF O HH 116

9 October 2007 WO 01/98291 PCT/ USO1/ 19720 EXAMPLE R2a R3a R4a R5a R6a
NUVBER 117 H 118 HHHF H 119 O HF H H HHF H
121%Hd%z§19ﬁ122 HHCH3 H 123 OWwe HHHI%% EHHH B3
125 H OMe F_Q\e 126HC]\/hCIC]\/BH 127HG\/h Ove H 128 H Ow
CH2COOH OMe | HEx. R Ex. R* Ex. R
No. No. No.
220 03 231 2 | :
I T
221 o3 232 : 243 g
= J
o Tl o
222 2 233 i3 244 3
= :
T I T
223 5 234 i3 245 :
H
oG
224 235 246 ;
oo
N N
225 03 236 i 247 :
T @ @4
226 L : 248 5
~
Y | T
N/ #

Example Table 8. 3-[5-(Heteroaryl or Heterocyclic)-2,4-dimethoxyphenyl]-

1-[(3,4,5-trimethoxy)phenyl]-2-propen-1-ones.
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129 H Ove SCH2COOH Ove H 130 H Ove SC3H Ove H 117 9 Cct obe9 Odér 2000

01/ 98291 PCTI US01/ 19720 EXAMPLE R2a R3a R4a R5a R6a NUMBER 131 H Owe

SO2NH2 OMe H 132 H OMe SO2N(Me)2 OMe H 133 H OVe OCH2CH( NH2) COOH Ove H
134 H W N 135 H OV N(CH3)2 OMe H 136 H OV N( Ove H
137HOVES%;Q(BI}-?;8%\I' 138 HOVe OMe H 139 H OMe OV H H@%%@GVEH

XAMPLE

141 H Ove CH3 Ove H 118 9 Cctober 2007 WD 01/98291 PCT/ USQ1/ 19720
R2a R3a|R4ex.Rja R6RPNUMBEREX42| H Ove Rf3 Ove H Ex. RP
No. No. No.
249 O’é 252 <S/\,/ 3 255 <ﬂj/ E
\ \ \
250 gé 253 /\:ré 256 @2
251 2 254 % 257 5
| ’
258 E,,j/s 266 CTé 274 3
TG 8
259 N 267 S f 275 e
r J %5
260 o § 268 A 276 :
J T oy
. 261 5 269 H 2 277 <5/§
ol I
262 O/é 270 {sz 278 O/é
& H
263 5 271 2 279 é'
X
{J Y (Y
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143 HHHHH 119 9 Cctober 2007 WO 01/98291 PCT/ USO / 19729 Cxavepr@7Tabl e
5. Substituted 3-[5-(thien-2-yl)-3,4-di net hoxyphenyl]-1-phenyl - 2-propen-1 -
ones.. Rea 0. R3a O\ R4a R6a O RSa S EXAMPLE R2a R3a R4a R5a Rb6a
NUVBER 144 ‘?23”5%25 H 145 O HHHH 146 HOWw HHH 147[&:‘1 HH 148

FHHHH HHH 150 FFFFF 151 FHF HH U H 120
9 Cctober 2007 WO 01/98291 PCT/ US01/19720 EXAMPLE R?a R3a R4a R 5a Réa
Ex. R Ex. R*® Ex. R
No. No. No.
264 o i 272 $ 280 2
T @ @
265 273 281
o O '
L P ;

Example Table 9. 3-[5-(Heteroaryl or Heterocyclic)-3,4-dimethoxyphenyl]-1-{(3,4,5-
trimethoxy)phenyl]-2-propen-1-ones.

H,CO l E OCHj

H,CO OCH,
5 Hj
Ex. RSfi Ex. R Ex. R
No. No. No.
675 é 301 é 312 i g
T 9 J
282 302

\/:ré .313 H@/é

283 03 303 3 |34 3
=
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NUMBER 153 HF HF H 154 HMe OCF3 OMe H 155 F H OVt H H d.B8Gtobe00Ve H H
157 HHFHH 1588 OHHHFH 159 O HF HH 160 O HHF H 161 OV H
CHB HH 162 O HHCH3 H 163 Ove CHB HHH 164 OMe HH H CH3 165 H OMWe
FOw H 166 H d Ove H 121 9 October 2007 WD 01/98 01/ 19720
EXAVPLE ma&%y%b R5a R6a NUMBER 167 H W COOH OVe H %@%"%@7&

OCH2 COH
Ove H 169 CH2COOH O H 170 HOW SsCH2COOH Ove H 171 H ke SO38H
OV H 172 |HE seNr¥ove H | Ex. RSP Ex. R®
No. No. : No.
4 315
284 N\(é 30 Ué A~ 5
® . %
285 o 5 305 2 316
T T

286 o é 306 | é 317

o
0
7 A

287 307 H 318
T at
288 308 i 319
O/ é | <N j/é Y O/é
676 2 309 ~ g 320 ' é |
s} OO
289 0.3 310 3 321 3
T o O
300 311 322 %

ﬁ,
.,
\—/
Q
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173 H Ove SO2N(Me)2 Ove H 174 H Ove OCH2CH( NH2) COOH Ove H 4 Ortddef M 7NH2
Ove H 176 HOw N(CH3)2 O H 177 H Ove N(H) CH200OOH Ove H 178 H Owe Owe
H 179 HOwe O H N 122 9 Cctober 2007 WD 01/98291 PCT/ USOL/ 19720
EXAMPLE R2 R5a R6a NUMBER 180 HOw O H r N H Owe
o H N 12‘583’4%3%9043 Ot H 183 HW CF3 Ove H 123 9 cﬁ‘f@@%’r‘&%‘m VO
01/98291 PCT/ USO01/ 19720 Exanpl e Table 6. Substituted 3-[5-(heteroaryl or
het er ocycl ngnme, Tabjle 48+ Sﬂhgg;gﬂgq]%[ﬁ-(bfnzo [b]thien-2-yl)-4-methoxyphenyl]-

[ (3, 5-di met hoxy) - 4- car boxy Aeitherdimethoxpphenyi2dpeen-1-09ges. 0 ocHB

Example R4“ , RZB

No.

323 OMe OMe
324 OCH,COOH OMe
325 OMe OCH,COOH
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H3CO Ho)[.,,~0 OCH3 o OCH3 R5p 124 9 Cctober 2007 WO 01/ 982Rfober 2007
PCT/ USO01/ 19720 Ex. No. R5p Ex. No. RS5R Ex. No. R5R 184 190 196 H CST 185
191 a:: 197 O S H 186 192 198 187 193 s~ 199 Cy Il Il I " 188 0 194

s 200 N N | 95 201 N 674 206 H 211 Ca 202 207 21 N.203 o 208
IN 213 204"‘%’%3’88’9}4 N 214CY"" Feroboth$13

Example Table 11. 1-[4-(Heteroaryl or Hetefoéyciic)—phenyl]-3-
[(2-carboxymethoxy-4-methoxy)phenyl]-2-propen-1-ones.

e

0 0
R3 a / Q
- R¥ O R% l OCH,

RZO.

RS(Z
5
EXAMPLE .
NO. R2u R3a R4u R50. R6a
326 H H s H H
T
327 H H s_h H H
328 H H 2 H o
T
329 : H $ H H
T
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125 9 Cctober 2007 WD 01/98291 PCTIUSO1/19720 205 aN- 2 10 20btobled 20Enp! e
Table 7. 3-[5-(Heteroaryl or
Het er ocycl i c) - 2- car boxymnet hoxy- 4- net hoxyphenyl ] -

1-1(3, 4, 5-twg<5q;9%§éy) phenyl ] -2-propen-1-ones. 0 OHO0 O %‘)ﬁ} 0CH3

RSP OCH3 5 Ex. R5P Ex. R5~ No. No. No. 216 227 7 a 228
239 H__218 %I%Q 240 219 Q241 H C 1269 t ober 2007 _ WD 01/98291 -
PCT/ US( EXANED:
NO. R2a R3a R4a RSa R6a
330 H H f é H H
331 H H % H H
g
332 H H H . H

333 H H % H H

334 H H

335 H H
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Ex. R5D Ex. 0 Ex. R5~ No. No. No. 220 231 242 N <\S N Z20c©b&3D0243
N3a N .222 233 N 244 223 234 245 ao N H 224 235 246 Oer S| . N- 225
236 247 C1l1 ~ N (:)N1i 226 237 248 f-Y Exanple Table 8. 3-[5-(Heteroaryl or
Het er ocycli g).- - di met hoxyphenyl ]

1-[(3, 4, 5-t‘r§’|})r?e/?%3§y)phenyl]-2-pr0pen- 1-ones. 0 ocH3 HITVHEMo oot

OCH3 R5P__127 9 October 2007 WD 01/98291 PCT/ USQ1/ 19720
E LE 2a 3a 4q Sa. 6a
NO. R R R R R
336 H H H % H H
v
337 H H 3 H H
(T
338 H H 5 H H
339 H H 3 H H
. H .
340 H H H H
341 H H 3 H H
T
N
342 H H 5 H H
T
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Ex. R5~ Ex. R5p Ex. R5~ No. No. No. 249 252 s 255 a\, 2509 Ocber 207 256
H oa s 251 254 257 258 266 sY~ 274 OCN 259 0~ 267 sV 275 C-\N< 260 O
268 276 N 261 \ 269 277 VN N 262 270 q Z 278 G- 263 271 279 O/y CN aN H
128 9 Cct Ob‘ibd'%ggg 2V\D 01/ 98291 PCT/ US01/ 19720 Ex. R5p EXPC%SO]B%O RSA No.

EX‘;I\(;I?LE R2a R30. R4o. . RSa R6a

343 H H o3 H H
T

344 H- H H H
ot

345 H H s % H H
T

346 H H é H H
T
N

347 H H H H
T

348 H H H ] H H
o

349 | H H (:l é H H
.

350 H - H s H H
J
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NH 27 265 aN 3 \ 281 Exanple Table 9. 3-[5-(Heteroaryl or 9 QOctober 2007

Het erocyclic) -3, 4-di met hoxyphenyl ]-1-[(3,4,5

tri met hoxy) phenyl ] - 2- propen-1-ones. 0 H3COOCH3 / I / HBCOOCH3 RSR 9 5
OCH3 Ex. R5D Ex. R5~ Ex. R5~ No. No. No. 675 301 312 282 302 313 Ua 283
303 314 12%9%91%%bber 2007 WO 01798291 PCT/ USQ /19720 BETEVIER Rs- Ex.
R5~ No. No. No. 284 304 315 CIr 285 0 305 316 H\

EXAMPLE

351 H H s : H H
o3

352 H H s H H
oy

353 H H é H H
0y

354 H H '\ré H H
K/N

355 H H <°j/ é H H

356 H H é H H
T

357 H H <HJ/2 H H
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X 4~ --1r 286 0 306 317 N <Da 287 307 318 C YN, 288 308 3190ktobaf2007676
309-320 289 0 310 321 ()H 300 311 fy 322 Ha N 130 9 Cctober 2007 WO

01/ 98291 PCT/ US01/ 19720 Exanpl e Tabl e 10. Substituted

3-[5-(benzo l.ep-2-yl)-4-met hoxyphenyl ] -

1-[ (3, 5- di rré’ r?té}% {;;henyl]-Z- buten-1-ones.” 0 M3 0 H3CO | TERVEEBL oo S
5 Exanple Rda RPP No. 323 O\Ve Qe 324 OCH2COOH

EXAMPLE
NO. R e rle =l RS

358 H H : H H
(T

359 | H H Cj/g H H

N

360 H H 2 H H
L

361 H H 3 H H

362 H H 3 H H
J

363 H H 3 H H

364 H H 2 H H
Ly
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325 Ove OCH2COOH 131 9 October 2007 WO 01/98291 PCT/ US01/ 19%@6tobzelnl e
Table 11. 1-[4-(Heteroaryl

[ (2- car boxynet hoxy- 4- met hoxy) phenyl ]

al 6al 5\996'1/'9_59

H 327 HH s H

HHHH Example Table 12. 3-[3 or 6-(Heteroaryl)-2-carboxymethoxy-4-methoxy)phenyl]-

3 Rsa b5

or

Het erocyclic) - phenyl ] - 3-

- 2- propen- 1-ones.

Rza O o-"~y OH R3a o

EXAMPLE NO. Rea Ria Rda Rsg, HHs H
28 HHHH 329 HHHH 0 132 9 Octobedm% 8’?’%%
01/ 98291 PCTI USOL/ 19720 EXAMPLE NO. R2a R3a Réa Rya Réa 330 HH H H 331

1-[(3,4,5-trimethoxy)phenyl}-2-propen-1-ones.

OH
H 0 o/\n/
oGS i
H,CO H g OCH,
OCH, R
Example P rP L
Number
365 H H ?77
g
366 H H f 711
367 1!1 H H
T
368 H H
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332 HHHH 3383 HHHH 334 HHHH 335 HHHH S 133 9 ©oteber200007
WO 01/98291 PCTI US01/ 19720 EXAMPLE NO. R2a R3a R4a R5a Ra 336 HHHHH
au 337 H HHH 38 HHHH 39 HHHH 340 HHHH H\ 341 HHHH

342 HHY 34 9 Cctober 2007 WO 01/98291 PCT/ US XAMPLE
NO. Rea Rsamgz?é’%‘; Réa 343 HHo HH Pertoroiihrd

Example Table 13. 3-[3 or 6-(Heteroaryl)-2,4-dimethoxy)phenyl]-1-{(3,4,5-
trimethoxy)phenyl]-2-propen-1-ones.

H 0O OCH,
H,CO. l = l R
H3CO H R613 OCH::;

OCH, S
5
Example P rP L
Number
369 H H

1370 H H f 111

371

372 ?1, H H
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N344 HHHH 345 HHs HH CIN346 HHHH N 347 H H¢lodobddo H HH
HH~NI 349 HHHH N350 HHHH N 135 9 Qctober 2007 WD 01/ 98291
PCT/ USO1/ 19720 EXAMPLE NO. R2a R3a R4a Rsa Réa 351 HHHH /N 352 HHH

H 353 H H\“)'ﬁ'l/98%1354 HHHH N 355 HHOHMH PCT/US01/19720

Example Table 14. 3-[2- or 6-(Heteroaryl)-3,4-dimethoxy)phenyl]-1-[(3,4,5-
trimethoxy)phenyl]-2-propen-1-ones.

H 0 R
' H,CO H g% OCH,
OCH, - R
5

Example P P r%P

Number

373 H H sk

T
374 H H Il,
375 ]1, H H
g
376 ?7-’ H H
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356 HHHHoa 357 HHHH ~.J 136 9 Cctober 2007 WO 01/ 98R8&ber 2007
PCTI US01/ 19720 EXAMPLE NO. R2a R3a R4a Rya Réa 358 HHHH H 359 HHHH
360 HHHH NH 361 HH{(/\~~~ HH HN_ J 32 HHHHOO 363 HHHH

364 HHH 9 October 2007 WD 01/98291 PCT/ US01/ | e Tabl e
12. 3-13 Ormggt/éé{ler oaryl)-2-carboxynet hoxy- 4- nmet hoxy) phél?\yl S-oﬁi(’a’gp

Example Table 15. Substituted 1-[2- or 3-(Heteroaryl)-phenyl]-3-[(2-carboxymethoxy)-4-

methoxyphenyl]-2-propen-1-ones.

RZa

"

0 0
R30. / 0
- R O RS l OCH,

R5®
5
EXAMPLE RZa R3a R4(7. RSa R6a
NUMBER
377 s ?7_’ H F H H
ar
378 H F H H
/
379 H 71’ F H H
g
380 H 1% F H H
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1-((3,4,5-trinmethoxy)phenyl]-2-propen-I-ones. OHHOO ~ 936687 OCH
H3COH R 3 OCH3 P 5 Exanple R3P RGP R6P Nunber 365 HH 366 HH 367 HH
368 HH 138 9 Cctober 2007 WD 01/98291 PCTI US01/ 19720 Exanpl e Tabl e
13.3-[3 or 6- roaryl) 2, 4- di met hoxy) phenyl ]-1-[(3, 4 thoxy)ph
enyl ]-2-pro 8&1’”% 2Thes. 'H O OCH3 14300 Rap #H ep OCH3 Hs’tfét’@" ¥78013" R50
5 Exanpl e R3P R5P R6R

Example Table 16. Substituted 1-[2- or 3-(Heteroaryl)-phenyl]-3-[(2,4-dimethoxy)phenyl]-
2-propen-1-ones.

R?* OCH,

E R5* ‘ OCH,

EXAMPLE R2u R3a ' R4a RSa R6o.
NUMBER
381 zl) H F H H
T
382 f ?7’ H F H H
383 H S., F H H
~ a
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Nunmber

369 HH 370 HH 371 HH 372 HH 139 9 Cctober

PCT/ US01/ 19720 Exanple Table 14.3-[2- or
6- (Het eroaryl) - 3, 4-di et hoxy) phenyl ]-1-[(3, 4, 5-

tri met hoxy)woeayspr 2- pr open-| - ones.
OCH3 OCH3 RsP 5 Example R2P R5{1 R6P MNunmber 373 HH S 374 H

376 H
Subst i
nmet ho

H O Rea H3CO | |

20079 OMRLeLI@5291

ro3id7i |1/

140-9—Oct-ober—200/TWO-04/-98291 PCH-UFBH-19720—Exgiple—Fabte—35
D- or % (Heferoarygd) - phénylde 31[ (2- caaboxynet hox\en- 4-
yp%enyl | - p-prdben-1 - pnes. R R R R’
NUMBER
384 H 2, F H H
H

Example Table 17. Substituted 1-[2- or 3-(Heteroaryl)-phenyl]-3-[(3,4-dimethoxy)phenyl}-

2-propen-1-ones.

R*™ O
R ‘ = O OCH,
R™ RS OCH,
RSU.
EXAMPLE R2a R3a R4a R5a R6a
NUMBER
385 ?_L’ H F H H
o
386 j 7? H F H H
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R2a O o--",y ox R3#R6' O Ra OCH3 b5a 5 EXAMPLE R2a R3a R4a &RbaioB6e000NUMBER
377 SHFHH 378 HFHH 3799 HFHH 380 HFHH 141 9 Cctober 2007
WO 01/98291 PCT/ US01/ 19720 Exanple Table 16. Substituted 1-[2- or

(Heteroar yl'I-3-[(2, 4-di met hoxy) phenyl ]- 2-propens.J-an Rea 0
w?)onB FerisaEng, h P 1

3-
R3a / al 5 Rya EXAMPLE R2a R3a R4a R5a R6
H<.r 382 HEF HH 383 EHH
EXAMPLE R2a R3u R4a RSU. R6a
NUMBER
387 H lL, F H H
g
388 H s LL, F H H
ot

Example Table 18. Substituted 3-[3-, 5- or 6-(Heteroaryl)-2-(carboxymethoxy)-4-
methoxyphenyl]-1-phenyl-2-propen-1-ones.

Oj/OH
‘ ‘ OCH,

COH

HO,C
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142 9 Cctober 2007 WD 01/98291 PCTIUSO /19720 EXAMPLE R2a RBecf3ber 7§97 R6a
NUMBER 384 HF HH Exanple Table 17. Substituted 1-[2- or

3- (Het eroaryl)-phenyl]-3-[(3, 4-di met hoxy) phenyl | - 2-propen-1-ones. R2a O
R3a OCH3 3 5 R5a EXAMPLE R2a R3a R4a R5a 385 HF
HH 386 HF%%I-T;E@9§43 9 Qctober 2007 - WD 01/98291 PCT/ u%‘%/‘i%l% MPLE
R2a R3a R4a Rba Réa NUMBER 387 HF HH 388 HS F HH Fxanple Table 18.
Substituted 3-[3F, 5- on 6-( eroarlyl ) - 2-f,car bgxynet y) -4

met hoxyphenyl ] - 1 \¥amBle 1 2- pr sgén-l - gnes. Rsqs RW
Number

389 H

390 H
ol

391 H H

392 H : H f/ 71)

393

394
ot
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OOH OO\ Rao 601 OOCCH3 O RS0 HXRC 5 CO2H 144 9 Cct opextoBdHo7VWO
01/ 98291 PCT/ US01/ 19720 Exanple R3R R5R R6D Nunber 389 HH 390 HH 391 H
Hs 392 HH 393 HH 394 HH 145 9 COctober 2007 WD 01/98291

PCT/ USO1/ 19%dQ1/%eaipl € Tabl e 19. Substituted 3-13-, 5- Orpcruse1/19720

6- (Het eroaryl) -2, 4-di net hoxyphenyl ] - 1- phenyl - 2- propen- 1-ones.

Example Table 19. Substituted 3-[3-, 5- or 6-(Heteroaryl)-2,4-dimethoxyphenyl]-1-phenyl-
2-propen-1-ones.

0 OCH,
O g O )
o R% OCH,
s} R
HO,C
CO,H
5

Example P roP rOP
Number
395 H 2.17 H

g
396 H a‘ H

J
397 H H ?_L’
g

398 H H f 71)
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/| H 6p OC OR 3 ORSR HXR2C CX2H 5 Exanple R3P R5R R6j 3 J\Nooteer 897 H IS
H. 396 HH 397 HH 398 HH 146 9 Cctober 2007 WO 01/98291 PCT/ US01/ 19720
Exanpl e R3P R5P R6P Nunber 399 S HH 400 HH Exanple Table 20.

Substi tut edygoletner 5- or 6-(leteroaryl) -3, 4-di met hoxypherpyitusdpidkrany!
2-propen-l-ones. 5 OCCH3 | 60 OCH OR 3

Example rP P r%P

Number

399 e n ' H H
T

400 3’ H H

Example Table 20. Substituted 3-[2-, 5- or 6-(Heteroaryl)-3,4-dimethoxyphenyl]-1-phenyl-
' 2-propen-1-ones.

0 R
l 7z l OCH;,
o R OCH;
0 R
HO,C
CO,H
Example 2P g8 r%P
Number
401 H Y H
g
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O R50 H2C CCRH Exanpl e R2P R5R R6D Nunmber 401 H H 147 9 €okeBer203607
WO 01/98291 PCT/ US01/ 19720 Exanpl e R2R R5R R6R Number 402 HH 403 HH s k
404 HH 405 SHH 406 HH 148 9 Cctober 2007 WD 01/98291 PCT/ US01/ 19720

Exanpl e Tab&ﬁ]?%g ﬁubstltuted 3-[5-(benzo[ b]thien-2-yl)- 4.&ﬁﬁ$@é?£§?hoxy 2-

nethoxypheny enyI 2- propen- I-ones R?- 0 OCH3 R3aj

R6RSa O
Example r2P rP r%P
Number
402 H f 77, H
403 H H

404 H H i IL,

405

406
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EXAMPLE R2a R3a R4a R5a R6a NUMBER 407 H OVe. OCH2- OV H ¢peicbar mmoy!
408 O HHHH 409 HO HHH 410 HHFHH 411 FHHHH 412 HF H H
H 149 9 Cctober 2007 WD 01/98291 PCT/ USO1/19720 EXAMPLE RPa R3a Rda R5a
Réa NUVBER 413 FFEFF 414 FHEHH 415 HE F HH FH 417
H Ove ocm%ﬁ?ﬁmms FHOB HH 419 HF O HH 420 &&?"Sﬁ’@ﬁH 421
OHHHEH 422 O HEHH 423 O HHE H 424 OVe H CH3 H H

Example Table 21. Substituted 3-[5-(benzo[b]thien-2-yl)-4-carboxymethoxy-2-
methoxyphenyl]-1-phenyl-2-propen-1-ones.

R*® O OCH,

EXAMPLE ~ e rle g5 ' r5®
NUMBER
407 H OMe OCH,- OMe H
cyclopropyl
408 OMe H - H H . |H
409 H OMe H H . H
410 H H F H H
411 F H H H H
412 H F H H H

149



425 OV HH CH3 H 150 9 COctober 2007 WO 01/98291 PCT/ USO /4 6¢BeE08YPLE
R2a R3a R4a R5a Réa NUMBER 426 Ok CH3S HH H 427 O HH H CH3 428 H Ow
FOe H 429 HOw d O H 430 HOw COOH OV H 431 H OWe OCH2COOH Owve H

432 H Owe H 433 H Ove SCH20OOH Ove H 434 H
435 H Me s@ﬁ%}e H 436 H OMe SC2N(Me)2 OVe H 437 H @“é&iﬁ%ﬂtm)c Me

H OOH 151 9 Cctober 2007 WD 01/98291 PCTIUS01/19720 EXANPLE R?a R3a Réa
Roa Rela NUVBER! 438 £ OM] NH2,0Me H 439 5 Ove [N(CHB) 3,0M H o

| R R R R R

NUMBER

413 F F F F F

414 F " F H H

415 H F F H H

416 H F H F H

417 H OMe OCF; OMe H

418 F H OMe H H

419 H F OMe H H

420 OH H F H H

21 oH H H o H

422 | oMe H F H H

o OMe H H F H

424 OMe H CH; H H

425 OMe H H CH; H
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440 H OMe N(H) CH20OOH Ove H 441 H Ove Ove H GN 442 H Ove GVocidbd 263 H
Ove O H HNJ 444 HOwe O H N N 445 HOw CH3 O\ H 446 H Ove CF3 Owe
H 447 HOwe OV W H 152 9 Cctober 2007 WO 01/98291 PCT/ US01/ 19720
EXAMPLE R2 R5a R6a NUMBER 448 Ove Ove Ove H H Ove HH
5 Exanpl e %El%gmggf Substi tuted &%%/%0

3-[5-(benzo[blthien-2-yl)-2-carboxynet hoxy-4-

met ho yi?hen ILIE | - phliziyl -2- pr;ggn- 1t ones.R‘mC]—I O| Owe Rsu R6a
NUMBER
426 OMe CH; H _ H H
427 OMe H H H CH;
428 H OMe F OMe H
429 H OMe Cl OMe H
430 | H OMe COOH OMe H
431 H OMe OCH,COOH OMe H
432 H OMe CH,COOH OMe H
433 H OMe SCH,COOH OMe H
434 H OMe SO;H OMe | H
435 ‘| H OMe SO;NH; - | OMe H
436 H OMe SO,N(Me), OMe H
437 H OMe OCH,CH(NH,)C | OMe H

OOH
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S 10 153 9 Cctober 2007 WO 01/98291 PCT/US01/19720 Ex. Y Exg 0&05&—20)67 No.
45

No. No. 450 463 \ 476 H . . | ::~ N N H 451 464 w, 477 N
465 478 cDA ~N 1| |/ 453 '~ 466 479 N\ N G|~ 454 467 480 N
WO 01/98291 PCT/US01/19720
EXAMPLE R2a R3a R4a R5a R6a
NUMBER
438 H OMe NH; OMe H
439 H OMe N(CHs); OMe H
440 H OMe NMH)CH,COOH | OMe H
441 H OMe é OMe H
Y
442 H OMe § OMe H
Cr
443 H OMe é OMe H
I/\N/ .
HN\)
444 H OMe 5 OMe H
. (\N/
/"\)
445 H OMe CH; OMe H
446 H OMe CF; OMe H
447 H OMe OMe OMe H




- <

Zw

I
/

w

I~ 1 N

154 9 Cct ober

<11,0 458 471 N .'

o/ 455 'u-U'

468 481 "4
2007 WD 01/98291 PCTI US01/ 19720 457
484 459 "W 472 'U' 485 (::6 HN r=~
N::]awoofiéshoH 'W 474 487 cc 462 475 fvvl

N

N

470 'w 483 °

_ H 460 473 486
488 "M ipdrysolhorhd 489

EXAMPLE R2u R30. R4o. RSu R60.
NUMBER

448 OMe OMe OMe H H

449 H OMe OMe H H

Example Table 22. Substituted 3-[5-(benzo[b]jthien-2-yI)-2-carboxymethoxy-4-

10

153

methoxyphenyl}-1-phenyl-2-propen-1-ones.



“H 155 9 October 2007 WD 01/ 98291 PCT/ US01/ 19720 Exanpl e Tabbgiodsr 2007
Substituted 3-[4-(heteroaryl or heterocyclic)-2,4-di net hoxyphenyl]-1-
[ (3, 5-di met hoxy) - 4- car boxynet hoxyphenyl ] - 2- propen-| -ones. O OCH3 H3CO xo

o~/ 1 ~ %Efé’llg%%%g@ OCH3 Ex. R40 Ex. RAR Ex. R4P No. qug ilaqlélq%Oi 501

512 N (VI 2 513 OHf 492 503 514 H S 493 50 494
0505 ~ 516 H\ Z CX | N
g.ﬁ: | Y Ex. Y Ex. Y
' No. No.
450 <D/§ 463 3 | 476 H 3
<z N
o Y 0]
N
41 T 464 e 471 g 7
4 /
o}
N
452 o g 465 | n 3 | 48 3
@ N NZ
T S0l
453 . e 466 o 479 o
K N7
a0 &0 0
454
467 480 N
a "ot o
S o N
45 b 468 o 481 | pn
A0 || D 20
(o) \ .
456 <$:©/§ 469 3 | 482 2
O.
\ T S0l
N N
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495 0 506 517 < Dr N 156 9 October 2007 WD 01/98291 PCT/ US®deibBdr2th496
507 518 497 508 519 0O 498 509 520 O |

500 511 522

Fbterocycliﬁbh%-

\ CJ

N 499 0 510 521 \

| a NN H\~ Exanple Table 24. 3-14-(Heteroaryl or

boxynet hoxy- 4- met hoxyphenyl | -

CY NH N

Pﬂ%Of/HdZO H3CO /

1-[(3,4,5-tr|ne?%giy)phenyl]-2-propen-|-ones. 0 0-"y OH
RO QOCH3 5 157
457 M 470 N 483 e\
N,
o =
1) { C
N
458
471 484
{t@/ / 3 7 %
N < NS
459 Nl 472 e 485 5
4 N
</ HN
N
486 A
460 § 473 2
\ JT {
N N
487
S Moyl | o
4 9] ,
4 nA
462 ‘ 475 A 88
E::]EEj [:i:[:i]
Ny N
489 %
H
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9 Cctober 2007 WD 01/98291 PCT/ US01/19720 Ex. R4D Ex. R40 BXocRER 0¥ No.
No. 523 534 545 U ( 524 535 546 Oa S~ H 525 536 547 548 526 537/ sC-\y
H 527 538 549 (1 528 ~0 539 550 \\X ccr N 529 0~ 540 NYC 551 Cy N H VA CN
&FS%% 3451(%1?25‘3’93"9 [,HS 0531542553 o UN 158 9 Cctober, 2007 VO 01/98291

Example Table 23. Substituted 3-[4-(heteroaryl or heterocyclic)-2,4-dimethoxyphenyl]-1-
[(3,5-dimethoxy)-4-carboxymethoxyphenyl]-2-propen-1-ones.

Ex. R4B Ex. R4P Ex. R

No. No. No.

490 3 501 3 512 H 3
T T .

491 gé 502 \/:,/é 513 @

492 s 503 3 514 N S

493 504

ﬂjé <\s/\yl/é 515 ) %

494 <\0/7"|/§ <NW§ H%/s
N

517

a |

495 506

156



Ex. RAp Ex. RAR Ex. RAP No. No. No. 532 0 543 554 Cc 533 5décber 1dy7
Exanpl e Table 25. 3-[4-(Heteroaryl or Heterocyclic)-2, 4-di nmet hoxyphenyl ]

1-[ (3, 4,5-trinet hoxy) phenyl ] -2-propen-1-ones. O OCH3 H3COI / H3CO O
OCH3 OCH3 Bxooflesexs. R4~ Ex. R4~ No. No. No. 556 567 57&%d¥usebrm68 \ 579
O S~ H558 569 580 HI S 159 9 Cctober 2007 WD 01/98291 PCT/ US01/19720

Ex. R4p Exp—RérBx. R4\ §Nu. o559 57§ 5893 s
T T T

497 Q/g 508 | <:|j,/§ 519 HO/S

" 498 3 509 3 520 3

Y Oy J

499 o3 510 | | 3

500 511 522 3

o' OO

Example Table 24. 3-[4-(Heteroaryl or Heterocyclic)-2-carboxymethoxy-4-methoxyphenyl]-
1-[(3,4,5-trimethoxy)phenyl]-2-propen-1-ones.

OH
XY
H,CO = O 0
H,CO R*
OC'I-I3 OCH3

157



H 560 00 571 582 T H\ NI 561 0 572 583 C N q 562 573 5849 0ifyber 240763
574 N) 585 clIT:ii-0 <: 564 o 575 586 CN~f565 0 576 587 CY /N NH 566 577
588 Ha 160 9 Cctober 2007 WO 01/98291 PCT/US01/19720 Exanpl e Tabl e 26.
3-[4-(Heter het er ocycl i c) - 3, 5- di net hoxyphenyl j -1

trimet hoxy)aﬁ) ny?giz propen-l-ones. 0 H3CO I | C%f’(%ﬁg&ﬁﬁ Ex.
R4~ Ex. R4~ _Ex. Rdp

Ex. RP Ex. R*P Ex. R4P

No. No. No.

523 534 545 Y
. ot O

524 g 535 é 546 g
o "o o

525 \ 536 - é 547 é

O.I
526 537 .

548 %

527 o3 538 s 3 549 | /=
vy T %ré

550 2

528 o3 539

529 - é 540 H é 551 i é

I r T
530 541 4 552 2
531 | 542 553
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No. No. No. 589 600 611 HN WI Cyl 590 601 612 O Ha &&LBEDBI3 5 -
592 603 614 -Ir NCNHI i C 604 615 593 0~ N N 594 0 605 616 N a 161 9
Oct ober 2007 WO 01/98291 PCT/US01/19720 Ex. R4~ Ex. Rai Ex. R4P No. No.

No. 595 0,806,117 Cr ~596 607 IN 618 U &

PCT/US01/19720
R * [E] ® [m[ &
532 03 543 S 554 2
-l J L
533 544 555
of O
l\N/ P HN

Example Table 25. 3-[4-(Heteroaryl or Heteroéyclic)-2,4-dimethoxyphenyl]—
1-[(3,4,5-trimethoxy)phenyl]-2-propen-1-ones.

0
H,CO. l =

OCH,

OCH,4

H,CO
OCH,
Ex. R Ex. R Ex. R
No. No. _ No.
556 % 567 § 578 H §
T <r T
557 568 579
= o |
558 ' 569 § 580 H
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0O N H597 608 619 O0a N 598 0 609 620 NH O \ 621 599 ci 61 HNOctobe208mp! €
Tabl e 27. Substituted 3-[4-(pyran-2-yl)phenyl]-1-[(3,5-dinethoxy)phenyl]-2-
propen-l-ones. 5 ORZP H3CO\ / \ R3P | | 4a 0- R OCH3 RSP 162 9 Cctober
2007 WO CT/ US01/ 19720 Exanpl e Rda R2P R3R R5P 2 F Owe
H Ove oog WAREHRT e one 11 624 £ BCHROO0H i O Exarrpm?/éﬁ-lg@%
Substituted 3-14- (pyran-4-yl)phenyl]-1-[(3 5-dinethoxy) nh_en\lhl-

Ex. R* Ex. R Ex.

No. No. No.

559 2 570 é 581 - é

560 o 571 2 582 . =
T .l s

561 o3 572 3 583

562 A 573 ; 841 N3
= a O
574 H 585
563 Q/é 7 <N , 3 m\/:(é
564 : 575 : 586 3
.l o O
565 <°/\]/$ 576 | g 587 C(é
566 577 ~ : 588 3

Q
Q
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propen-l-ones. ORea H3COR3P Ra" | / | /| RSP o 5 OCH3 Exampi®eRta7R2P
R3P R5R Number 625 F Ove H OV 626 OCH2COOH Ove OV H 627 F OCH2COCH H
Ove 163 9 Cctober 2007 WD 01/98291 PCT/ US01/ 19720 Exanpl e Table 29.
Substi t ut edwo-olids20penzo[ b] t hi en-2-yl)-2-(2-carboxy- 2- propmg(ﬁﬂgm

met hoxyphenyl ] - 1- phenyl - 2- propen-1-ones. H3 CH3 OH O W S Ex. Y EX. y
Ex. Y No. No. No. 629 642 N 656 0 630 f% V%

Example Table 26. 3-[4-(Heteroaryl or Heterocyclic)-3,5-dimethoxyphenyl]-1-[(3,4,5-
trimethoxy)phenyl]-2-propen-1-ones.

H,CO OCH,
H,CO i l

OCH; OCH3
Bl RY O EDORE ) W
589 600 - 3 611 H 3
&Y <Y r
590 % 601 % 612 - 2
591 —_ 602 — 2 613 o ’ 2
592 @/i 603 <‘/\”/2 614 )
593 o 604 615
Ot Y
594 o é 605 - 5 616 i
o ot
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643 "W 657 N :j

H 631 644 658
164 9 Cctober 2007 WO 01/98291 PCT/USO /19720 633 /

ca~ NON 632 ' ~r'

645 ' w OGfBer 4607 N N
~ 646 N 660 1 10-1 |

~ N 634 'wW 647 'vv' 661 ' "Av' I \' i rNC~ Ol 635648 O662 Nry 636
W WO 01/98291 PCT/US01/19720
Ex. R Ex. R Ex. R?
No. No. No.
595 606 H 617
o/\,/ é N\"/é <n:,/ é
\==N <\/N
596 é 607 ¥ é 618 :
of g ~
o N
597 é 608 % 619 s
AN
{J (Y Y
N N
598 o3 609 g 620 ;
T Cr
599 610 621

Example Table 27. Substituted 3-[4-(pyran-2-yDphenyl}-1-[(3,5-dimethoxy)phenyl]-2-

propen-1-ones.

162



638 ' ' A 651 6659 HilobE3R0G66
2007 WD 01/ 98291 PCT/ US01/ 19720

649 663 "~ O(.N | 637 [/ \ 650 664 N]
652 N N 640 f"""' 653 667 165 9 Cct ober

641 668 654 \ / \ | 655 N H 166 9 Cctober 2007 WO 01/98291
PCT/ US01/ 19 B| ol ogi cal Activity of Active Conpo h ility of
a conpound ‘éég]cyﬂ&z%ed herein to inhibit the expression of Wl’?ﬁ‘?a
Example gl P L P
Number
622 F OMe H OMe
623 OCH,COOH OMe OMe H
624 F OCH,COOH H OMe

Example Table 28.

propen-1-ones,

Substituted 3-[4-(pyran-4-yDphenyl]-1-](3,5-dimethoxy)phenyl}-2-

R

H,;CO R3P
O >
5 CH;

Example rie rP L P
Number

625 F OMe. H OMe
626 OCH,COOH OMe OMe H
627 F OCH;COOH H OMe
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host can be assessed using any known nethod, including that gesehedmd7i n
detail below. Preparing vascular endothelial cells: 5 Two to four
confluent P150 plates were trypsinized and the cells transferred to a 50 nL
coni cal ce | tube. The cells were pelleted, resusp gount ed
using the {\%)pa%kqgll excl usi on net hod. Oel s were resu?&gﬁgsegmf
concentration of 36, 000 cells/nL and 1 was al i quoted er wel| 10 Cells
were spl i tExamme Pablpa), Substigied %[ﬁ'@’@?@“ﬂﬂa?‘é@'yl)ﬂf - PPXY-2 R ROEH-fe | |

shoul d be approxi nat el yneshoxyphenydinf-phenyl-2pyopeRal-pBEst owi ng day. Cell's

shoul d not be ol der than passage 8. V\a}_ler ol ubl e conmpounds Conpounds were
initially screened at 50 pM and 10 M A '?T‘M,ﬁ;tock solution for 15 each
Thg stock solution was diluted to
tion was added to the well (1
was 50 M Adding 10 pL of the 1

5 mMland 1 mM Wen 10 p.L of
mL medium well), the final cd&nhce i
mvi solution to the well provides a fin concentration of 10 p.M 20 167 9
COct ober 2007 WO 01/98291 PCTI US01/ 19729 @ifeer i nsol ubl e conpounds
Compounds which will not go into solutign in culture nedi umwere
resuspended in DMSO at a concentrati @ 25 mM The stock sol ution was
then diluted to the final concentratiypn{in culture nmedium The old nedi um
was aspirated and 1 nL of the new nedj wi th the conpound was added. For
exanple, if the final concentration wa 0 pM the 2 L of the 25 nM stock
was added per nL of culture nmedium The 50 mM solution was diluted for

Ex. Ex. Ex.
Y Y Y
No. No. No.
629 y S |em| 3 | 656 i :
s avl T

° !

630 M 643 A 657 Y
¢ 1 0

o <H
631

0 g 644 658
S lssu N ess

o 645 q A 659 AN
&
C©\ | <\NI§ O@

164




| ower concentrations. Exanple 669: In Vitro MCP-1 Activity Aseawbd2007
Cul tured human endot hel i al
fol | ow ng day

cells were seeded in 96-well
cells were stinulated with TNF-a (I ng/m)

plates. On the

in the presence or

absence of s dissolved .in DMSO To establish a and 1 C50
for each cd&%@@%@?pnultiple concentrations in 2- fold ingﬁéﬁgﬁpéﬁaére used.
sed to -a_and conpounds for approximately 16 hours The
ual |y exam ned vi g I&Pht m croscopy to scorg for
ofell | q,ultngecjig, q R ‘ yzed
I (Rj& T‘ 8ns) .| Thi g
ed anty,-MCP.42 ant|i body
capture s el | ¢ulture nmedia., Caj
subselguentty hotse—+adi-sh—peroxidase—e wgat-etd—ant—HNCP- 1
ant i bjo®B# PRy, |Resul tsyare éxggpgsed as | C50~al ues (tihe
anmoungt of I equifred to chlewe a %0% r educji on_conpared to
contrjol (cellsdsti hi t h | TNES )).| Exanple 67F tro Sngot h
Musclle Ce|l Actisvi y Cultdred h aoritic gnooth nyscle dells wgre
seeded in|24-well plates. Wen ¢ell & reaghed 80% confl Uency, they vere
made [qui egcent by changing phedia to 0.2% serum (as conpared to 5% serdmin
nor maf 33Ul ture medi a) Hor 4B holrs. The cellq were then stinulated by
additj on bf 5%Sserthif the gfsenge or abgerc86%f conpoymds di ssol ved |i n
DMSO.| To | 168 er 200y CT/ US01/ 1972 es} I sh a dgse
curve| and| | C50*f or~€ach conpound, pHe cdncentirati o LK f ol d
increnentF were used. After|20 hr incubation,| 3Htlhymi di n® (0, 59Gi | per
wel |)lwasladded to the cells for-4 hours—of{labeling—Washed—eells—were
then | 93 in NaOH ¥Md, the ggyunt of 3k thynkggre i ncor por atj.on was
det erri nefl. Result e exp[essed a% | C30 valjues ([t he anoupt
=
\ ¢ - C
N N
637
650 664
axt " ey Y
4
H s \ _
[aVAVA
638 651 AN 665 E
/
%. HN
N
666 A
639 N S 652 2 -
. T <
N N
0 A 667
\ o0 ~
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5 conpound (pM required to achieve a 50% reducti on conpar edy HRiserigno!
(cells stinulated with 5%serumonly)). Table (3) MCP-1 Activity Snooth
Muscle Cell EXAMPLE NUMBER IC50 (M Activity 1C50 (M 61 ND 0.45 5 ND
0.45 50 > 51 20 1.25 41 ND1.25 250.4 111 10 1. 15
78103 SOREH L3t 60 No 2. 25 b >50°0.35 ND = Not aRCEPREE 10 o
Cctober 2007 WD 01/98291 PCTIUSO /19720 Exanple 671: In Vitro VCAM1
Assay 64h¢ conmpoundsfer e al deg to the plate {&&8hl conpound i $%done in
dupl jcate). : &5 par ed for| VCAM expriessi on pl ate was
prepar ed F
Ny i

Oy

655
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| mredi at el y after the conpounds weree added, TNF was added t®oegss 207! 100

5 units/nL TNF was usually added to each well. Since each |ot of TNF varies
in the nunber of wunits, each newlot was titrated to determ ne the optinmum
concentrati refore this concentration changed. If I m. was

bei ng used,‘gqmﬂé\%gls dilted to 10 units/L and 10 pL adde 0 égia}%:ﬁ%v\el | . The

pl ates were incubated at 37C, 5% CQO2 overni ght (approximately 16 hours).
The 10 next day the plates were checked under the mcroscope to see if
there were any visual signs of toxicity. Records were nmade of any cell
deat h, d¥Hil sSBiolugicabAptivityosf\ActineGgampounds wel | as i nsol ubl e conpounds
(particulate or turbity). The degree of inhibition of the conpounds of

formula (1) ) r t . : rexhAed Ln

Tabl e 4. 15 TO ST R S0l GRR] B T B bR SV KM AL

2, 4- di mehdsdzan-He-astresed mfinf iy leww-m@had, imgiuditgtiet descabad in detgd beloyl )
2,4,6-trimethoxy 2,4-difluoro 0.7 170 9 Cctober 2007 WD 01/98291

PCTI US01/ 19720 2, 3-di chl or o- 4- met hoxy 5-brono-2-nethoxy 1 2,4,6-trinethoxy
4- hydr oxy- 3, 5-di met hoxy 1 3, 5-di nmet hoxy-4-(4- 3,4,5-trinethoxy 1

met hoxybBrepatiog wascular endothelial cells:

5 Two to four confluent P150 plates were trypsinized and the cells transferred to a 50 mL
conical centrifuge tube. The cells were pelleted, resuspended and counted using the trypan blue

exclusion method.

Cells were resuspended at a concentration of 36,000 cells/mL and 1 mL was aliquoted

per well.

10 Cells were split into 24 well tissue culture plates. The cells in each well should be
approximately 90-95% confluent by the following day. Cells should not be older than passage
8.

‘Water soluble compounds

Compounds were initially screened at 50 pM and 10 pM. A 50 mM stock solution for

15  each compound was prepared in culture medmm The stock solution was diluted to 5 mM and

1 mM. When 10 pL of the 5 mM solution was added to the well (1 mL medium/well), the final

concentration was 50 pM. Adding 10 pL of the 1 mM solution to the well provides a final
concentration of 10 uM. |

20
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3,4,5-trimethoxy 5-brono-2-nethoxy 1 2,3,4-trinethoxy 9 October 2007
3-brono-4,5-dinethoxy 1 3,4,5-trinethoxy 3,4-dinethoxy-5-phenyl 1

4- hydr oxy- 3, 5- di met hoxy 2, 4-di net hoxy-5- (benzo[b]thien-2- 1.2 yl)

4- car boxy meivio@rs281 5- 2, 4- di met hoxy-5- (benzo[ b] t hi en-2- 1p&rnghoisbOxy Yl )
2,3,4-trimethoxy 5-(benzo[b]thien-2-yl)-3,4- 1.4 dinethoxy

3,4,5-triget hox = met hox &5'-(4- methylthien-2-yl) 1.5 3, 4-di net hoxy
-mthoxﬁ&—?@—me S PBRRCSH_vIY 1.5 3,4,5-trinet hoxy

met hoxy-5- (5-nethylthien-2-yl) 1.5 3, 5-di met hoxy-4-(1,4- 3,4,5-trinethoxy
benzodi oXamp3urde twhichy WilRndt-ghi imet hmiutionzinrmlt‘mme@m(ltwme mesgspghdedlins

5 O, S SRR S TSRS Mo g g e s

.5
4
4-
71 di metchgveNtraionth Bty BedidmmEhé yldtﬂmann ﬁfa.yhs))lrﬁ?ted arill SLQttieew REGTm WO
4
-b

= -

98291 US01/ 19720 3, 4,.5-t th 4- di h -5- - QYL
St P sl o R Pl s s Sop Sy g i o
r oo- 252 TV 5tbEXWas2addad Perdhlref biglitiye RrediRinh Obg-55-rhhsoRitioR wek Mildted for

lower concentrations.

U'IOOO(DCDOOHI\JN

Example 669: In Vitro MCP-1 Activity Assay

10 Cultured human endothelial cells were seeded in 96-well plates. On the following day
cells were stimulated with TNF-o. (1ng/ml) in the presence or absence of compounds dissolved
in DMSO. To establish a dose curve and ICso for each compound, multiple concentrations in 2-
fold increments were used. Cells were exposed to TNF-o and compounds for approximately
16 hours. The next day the cells were visually examined via light microscopy to score for
15  visual signs of toxicity. Cell culture media, diluted 1:10, was analyzed by an MCP-1
immunoassay kit (R & D Systems). This assay is a sandwich immunoassay using immobilized
anti-MCP-1 antibody m 96-well plate to capture secreted MCP-1 in cell culture media.
Captured MCP-1 is subsequently detected with a horse radish peroxidase-conjugated anti-
MCP-1 antibody for color development. Results are expressed as ICsp values (the amount of

20 compound (uM) required to achieve a 50% reduction compared to control (cells stimulated
with TNF-a only)).

Example 670: In Vitro Smooth Muscle Cell Activity Assay

Cultured human aortic smooth muscle cells were seeded in 24-well plates. When cells
25 reached 80% confluency, they were made quiescent by changing media to 0.2% serum (as
compared to 5% serum in normal culture media) for 48 hours. The cells were then stimulated

by addition of 5% serum in the presence or absence of compounds dissolved in DMSO. To
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4-i odo- 2- met hoxy 2-nmet hoxy-5-(thien-2-yl) 2 4-(3, 4-di met hoxybesy @vy) - 3-
3,4,5-trinmethoxy 2 nethoxy 4-(3, 4-di met hoxybenzyl oxy)- 3,4, 5-trinethoxy 2
3, 5- dlnethoxy 2,4,5-trinmethoxy 3,4,5-trimethoxy 2 -3,4,5-trimethoxy

2- bronmo

3-

r Xy 2 3, 4-dichl oro-2-hydroxy 5-brono-2-
met hoxy iwgsp”ﬁézg{) 3,4,5-trinet hoxy 2 tri rret hoxybenzyl o% %%Q)%%zg

3-met hoxy- 4- (4- 2- nethoxy 5- h|en 1) 2 ri dyl met hoxy), hydrogen
chl ori de establight i olege 4wve- amg (qompe 34 Ip copgentesipe it Sxipld,

hyd
SY4r ggtepllﬁnéé%rgéd@@ enz%ﬁﬁ/ ﬁl en- ?aﬂ]' %_’%—i_ %t’xgéhcﬂnéi{(ﬁ;f@fpgr %eld) was added to
3, 4- di chlty @I fdnytdmmyof pbetiztgh WXashed Qetllh mtaexylwedzn 3208 andgthprampent pf *H-

ot Usos A Jichnpiakio o SRiiot ool oienFle K10 gl et

3- met BoX Yohpoudd @M)%leﬁfe)d -tb- aétheﬁl-SBer)iu&oﬁ companedyé rehtaal(wolls stimulated

with 5% serum only)).
Table (3)
MCP-1 Activity Smooth Muscle Cell
EXAMPLE
NUMBER ICse (UM) Activity
ICsp (uM)
61 ND 0.45
5 ND 0.45
50 | >50 0.94
51 20 1.25
41 ND 1.25
2 5 0.4
11 10 4.53
5 10 115
7 8 1.53
23 ND © 233
62 - ND 1.25
6 >50 0.33

ND = Not determined
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fur-2- ylnethloxy) 3,5- 3,4,5-trimethoxy 2.5 dinethoxy 4-9 od@be-2m8hhoxy
5-trinmethoxy 2.5 2,4, 6- trlnethoxy 3- brono- 4, 5-di net hoxy 2.5
nethylenedloxy 2- nethoxy 5-(5-nmethylthien-2-yl) 2.5

(
4
4-
- hydr oxy- 3 hoxy, 2, 4- di met hoxy- 5- (benzo[ b] t hi en- 2 i um sal t
1) 3- netho ? i - 2- nethoxy 5-(thien-2-yl) 2.6 pyrldylﬂgﬁﬂg&§§89 met hoxy
(benzo[b]thlen yl)-2-nmet hoxy 2.9 3, 5-di net hoxy-4-(3, 4-
4,5-1 ruEmni9<§7131n 0YiIAMdl 388aBenzyl oxy) 3, 5-di net hoxy- 4- (t hi en- 2-
4,5-trimethoxy 3 yhnethoxy). 3,4, 5-trimethoxy 3-fluoro-4-nmethoxy 3
4-
4-
[

i met hoxy The leompoinds Svedd mhieﬂdc(jihewlatﬁ (&chcpmpcn:mﬁhg Wgne in duplicate). One

di
T {0 Al T el e

ot hoxy- 5. ( SRR pherihe copgn {ﬁ%%? sl TRE, s 34 6,550 o o

5  units/mL TNF was usually added to each well. Since each lot of TNF varies in the number of

4-
3
3
4
y
5-
3,
3
3,
3,
tr
di me
2-

units, each new lot was titrated to determine the optimum concentration. Therefore this

concentration changed. If 100 units/mL was being used, TNF was dilted to 10 units/pL and
10 pl added to each well.

The plates were incubated at 37°C, 5% CO; overnight (approximately 16 hours). The
10  next day the plates were checked under the microscope to see if there were any visual signs of
toxicity. Records were made of any cell death, debris, or morphology changes, as well as

insoluble compounds (particulate or turbity).

The degree of inhibition of the compounds of formula (I) was determined by the assays.
The results are provided in Table 4.

15
Table 4
NN
Xt l -z
i
X Z VCAM-1
ICso (WM)
4-carboxymethoxy-3,5- 2,4-dimethoxy-5-(benzo[b]thien-2- 0.7
dimethoxy, sodium salt yD)
2,4,6-trimethoxy 2,4-difluoro 0.7
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3, 4-di net hoxy 2-nmet hoxy-5-(thien-2-yl) 3 2,4,6-trinmethoxy 9 Qctober 2007
2- met hoxy-5-(thien-2-yl) 3 3,4,5- trlrrethoxy 2 nmet hoxy-5-(thi en-2-yl)
5- (2, 4-di met hoxyphenyl) 3,4,5-trimethoxy 3 2-bronp-4, 5-di net hoxy
2-bro oxy 3 3,4,5- trlnethoxy 4- hydroxy 3.5 4- (4-
3,4, 5- trlnetﬁoxy nethoxybenzyloxy) -(4- ethoxycarbon??ﬂﬁ%pﬁé%
2- met hoxy-95-(thien- 2 yl) 3.7 benzyloxy)-3-nmethaoxy
4- (2, 3-1 $oprdpichieentmedo)y| - b- (bendrIme-Rimsthoxyy| ) -2 k- 3lg
propoxy) 13, 5-di net hoxy di net hoky 3-net hoxy-4-(4- 2-nethoxy-5-(t1hien-2-yl)
4  pyridyhnet haggitriethdxycet yl pheny-hydxps hdimett®xs#, 5-t i net hoxy 4
3,4,5-trinmet hoxy 3-brono-4,5-d|{nethoxy 4 3, 4-nethyl enedi oxy
5- br ono- Z- netjmné(hoxf,,&l qret hy| enedi oxy, Ztriwedktivaxy- 5- (thf en-2-yl) 4
3, 4- net hyl enedi oxy 2- met hoxy-5t (4-nethylthien-2-yl) 4
2- met hoxy- 5- (Fﬁ%@ﬁﬂ&mQWywﬁ et hpxy-3-fluoro 4.3 3,4, 5-tfi met hoxy
5- (benzo[ bJthien-2-yl)-2- 4.3 1174 9 October 2007 WO D1/98291
PCTI US01/ 197203.8artbmxthary hoxy- #- met h&yome-ddnathaxysal t 1
2,3,4-trimethoxy 3-bromo-4,5-dimethoxy 1
3,4,5-trimethoxy 3,4-dimethoxy-5-phenyl . 1
4-hydroxy-3,5-dimethoxy 2,4-dimethoxy-5-(benzo[b]thien-2- 1.2
yh
4-carboxymethoxy-3,5- 2,4-dimethoxy-5-(benzo[b]thien-2- 1.3
dimethoxy yD)
2,3,4-trimethoxy 5-(ben_zo[b]thjen-2-y1)—3 4- 1.4
dimethoxy
3,4,5-trimethoxy 2-methoxy-5-(4-methylthien-2-yl) 1.5
3 A-dimethoxy |~ 2-methoxy-5-(5-methylthien-2-y1) 15
3,4,5-trimethoxy 2-methoxy-5-(5-methylthien-2-yl) 1.5
3,5-dimethoxy-4-(1,4- 3,4,5-trimethoxy 1.5

benzodioxan-3-methoxy)

2,5-dimethoxy 2-methoxy-5-(thien-2-y1) 1.5
3,4,5-trimethoxy 3,4-dimethoxy-5-(thien-2-yl) 1.5
3,4-dichloro-2-hydroxy, sodium 2-methoxy-5-(thien-2-yl) . 1.6
salt
3,4-dimethoxy 2-methoxy-5-(4-methylthien-2-yl) 2
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3,4,5-trimethoxy 5-(benzo[b]thien-2-yl)-3,4- 5 dinmethoxy 3,d0btobed 2087hOXY
5-(benzo[ b]thien-2-yl)-2,4- 5 dinmethoxy 4-(4-carboxybenzyl oxy) - 3-
2-met hoxy-5-(thien-2-yl) 5 nethoxy 3,5-di nethoxy-4-(2- 3,4,5-trinmethoxy 5

met hoxyet h , 4-trimethoxy 5-(4-fornyl phenyl) -3, 4-di
2, 4- di et h%éé)"ﬂg’?‘?%ﬂ uoromethyl 5.3 3,4-difluoro 2-met ho@@?’?ﬂ?oen- 2-yl)

6 3,4,5-trinmethoxy hydrogen 6 _4-(3-chlorophenyl) 3 4 5-trinethoxy 6
3, 4, 5- t r| met hok4S4ripethpen- 2- y| 6 Sgt-gimeghoryddBtRRgYY - 2, b- 24, 51t ri met hoxy
6 di met hoxy 4-(4-am nobenzyl oky)-3- 2-nethoxy-5-(thienr2-yl) 7| nmethoxy
3- met hoxy- 4- (( 3B,45-t8méthbxy r i net hox 2 4dimetibky-bdtheahi-By) bengy| oXy)
4- hydr oxy- 3- met hoxy 2-met hoxy-p-(thien-2-yl) 7 2,3,4-trinmethoxy
5- (benzo[ DI TN ER5ZiMbthoky 4- 8- [ 1/5-bbbnid 2, aldehetBEH 0179829
PCT/ USOLf 19720 di net hoxy
3,5-dimethoxy 2-methoxy-5-(thien-2-yl) 2
4-10do-2-methoxy 2-m§ﬂloxy—5-(thien-2-y1) 2
| 4-(3,4-dimethoxybenzyloxy)-3- 3,4,5-trimethoxy 2
methoxy
4-(3,4-dimethoxybenzyloxy)- 3,4,5-trimethoxy 2
3,5-dimethoxy
2,4,5-trimethoxy 3.,4,5-trimethoxy 2
3,4,5-trimethoxy 2-bromo-4,5-dimethoxy 2
3,4-dichloro-2-hydroxy 5-bromo-2-methoxy 2
3-methoxy-4-(3,4,5- 3,4,5-trimethoxy 2
trimethoxybenzyloxy)
3-methoxy-4-(4- 2-methoxy-5-(thien-2-yl) 2
pyridylmethoxy), hydrogen
chloride
3—methoxy—4-(2; 2-methoxy-5-(thien-2-yl) 2
pyridylmethoxy), hydrogen
chloride
2-methoxy-4-(thien-2-yl) 3,4-difluoro 2.1
3,4,5-trimethoxy 5-(benzo[b]thien-2-yl)-2-methoxy 2.1
3,4-dichloro-2-hydroxy 2-methoxy-5-(thien-2-yl) 23
3,4~-dimethoxy 5-(benzo[b]thien-2-yl)-2-methoxy 24
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3,4,5-trinethoxy 5-(benzo[b]thien-2-yl)-2- 8.3 carboxynmet hoxgcthbBEIJUIXY
3,5-di-tert-butyl -4-net hoxy hydrogen 9 3, 5-di net hoxy-4-(2-
5- (benzo[ b]thien-2-yl)-2,4- 10 norpholinoethoxy) dinethoxy 2-mnmethoxy-4-(3-
2- met hoxy = top 2 yl) 11 et hoxyphenyl) 3, 4-di net hox
5- (benZO[b]tél W20 40 11 dimbthoxy 3,4, 5-trimet nSUHIR 11
2, 5-di ne hoxv4(th|en2vl 2m=thox_v5{thlpn?v|\ 12 marh y)
3, 4- di nef hoxy 438tirimethozy y| ) 1p  2,udisethory-oxiian-2lr oxy 124
5-brono- R, 4-di net hoxy 3,4, 5-trjnmethoxy 12.5 2, 4, 5-trietlhoxy
3- br ono- #, 5- di Imedektmxy-413- 4- nel hox\2-Bethexhi-brthien2yyll 5 2.5
2- met hoxy- 4- (t hi %n Zﬁ‘é’%{ 2- met hoxy-4-(thien-2-yl) 16
2, 4-di -t prt - bul ¥ ylm z)xy 4- et hoxy 17 hydrogen hydrdgen 23 #-fluoro
4-fl uorol 25 hvdrnman 4-nitro BO 176 _9 October 2007 D1
PCT/ US01| 194-$0yr-2-yiwethloxy)-hydr ogen 32 3.4.5-trimethoxy 2.5
dimethoxy '
4-iodo-2-methoxy 3,4,5-trimethoxy 2.5
2,4,6-trimethoxy 3-bromo-4,5-dimethoxy 2.5
3,4-methylenedioxy 2—meth0xy-5-(S-metlﬁylthien-Z-yl) 2.5
4-hydroxy-3,5-dimethoxy, 2,4-dimethoxy-5-(benzo[b]thien-2- 25
sodium salt yh)
3-methoxy-4-(3- 2-methoxy-5-(thien-2-yl) 2.6
pyridylmethoxy) '
4-methoxy 5-(benzo[b]thien-2-yl)-2-methoxy 29
3,5-dimethoxy4-(3.4- 3,4,5-tamethoxy 3
methylenedioxybenzyloxy)
3,5-dimethoxy-4-(thien-2- 3,4,5-tnimethoxy 3
ylmethoxy)
3,4,5-trimethoxy 3-fluoro-4-methoxy 3
3,4-dimethoxy 3-bromo-4,5-dimethoxy 3
2,3,4-trimethoxy 3,4-dimethoxy-5-(thien-2-y}) 3
3,5-dimethoxy-4-(3,4,5- 3,4,5-trimethoxy 3
trimethoxybenzyloxy)
3,4,5-trimethoxy 5-(5-acetylthien-2-y1)-3,4- 3
dimethoxy
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3, 4- di chl or 0- 2- hydr oxy 5- (benzo[b]thi en-2-yl)-2-methoxy 50 @oetberzo07
- 4- hydroxy 4-nethoxy > 50 4-nethyl

hydr ogen

3, 5- di-tert butyl

3- met hoxy

carbonylaan Wéﬁ%?!oxy) hydr ogen 2,4, 6-triisopropyl

57 3,5-di-tert-butyl

4- hydroxy > 50 hydrogen 3,5-di-tert-butyl -

- -tert-butyl oxy- 2-methoxy-5-(thien-2-yl) > 50

4- hydroxy > 50
> 50 POUROH#E20

3,4,5-tinmethoxy > 50 4-benzyl oxy- 3 5 di met hoxy 3-brono-4, 5-di net hoxy > 50

3, 5- di metf hoxy- 4- 4mdfiagz o[ b] t hif en- 22ytejhoRy-4-(thtenSDyl) di et hox§
Al ternatiively, the degree of imphibition of the conmpounds of forrula (1) was
determ n¢ 7 i abnl € Zmethoky-5-( —oiyer 2007 3WD 01/ 98291
PCT/ USOL/ 19720 Table 5 No. [Structure VCAM1 (PM 53 >50 N Owe 54 2
Me Ve M 3,4-dimethoxy 2-methoxy-5-(thien-2-yl) 3
2,4,6-trimethoxy 2-methoxy-5-(thien-2-yl) 3
3,4,5-trimethoxy 2-methoxy-5-(thien-2-yl) 3
5-(2,4-dimethoxyphenyl) 3,4,5-trimethoxy 3
2-bromo-4,5-dimethoxy 2-bromo-4,5-dimethoxy 3
3,4,5-trimethoxy 4-hydroxy 35
3-methoxy-4-(4- 3,4,5-trimethoxy 3.7
methoxybenzyloxy)
4-(4-ethoxycarbonyl- 2-methoxy-5-(thien-2-y1) 3.7
benzyloxy)-3-methoxy
4-(2,3-isopropylidenedioxy-1- 5-(benzo[b]thien-2-yl)-2,4~ 3.8
propoxy)-3,5-dimethoxy dimethoxy
3-methoxy-4-(4- 2-methoxy-5-(thien-2-yl) 4_
pyridylmethoxy)
4-(3-acetylphenyl)-2-methoxy 3,4,5-trimethoxy 4
3,4,5-trimethoxy 3-bromo-4,5-dimethoxy 4
3,4-meth};lenedioxy 5-bromo-2-methoxy 4
3,4-methylenedioxy 2-methoxy-5-(thien-2-yl) 4
3,4-methylenedioxy 2-methoxy-5-(4-methylthien-2-yl) 4
2-methoxy-5-(thien-2-yl) 4-ethoxy-3-fluoro 43
3,4,5-trimethoxy 5-(benzo[b]thien-2-yl)-2- 43
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55 e >50

eosi nophi

M/ T ()

| s in the peritoneal

3-[5-(benzo[ b]thien-2-yl)-2,4- dimethoxyphenyl]-1

-(3,4,5-triWeOKN88Ybhenyl ) - 2- pr open- 1- one.

5 Exanpl e 672: Muse Peritonitis Mdel
"bar chart graph of the inhibition of eosinophil
fluid) by 50ng/kg/ dose of

! FO @dtdBer2009 2
recruitment (percent

Bal b/ C mi ce (n@yUR1%520

sensitized to oval bumn on days 0 and 7 with a subcutaneous injection of

oval bum fabsorbed 178 .9 Oct JeabodkbthoxYa-Hath&HE; soli US01719720 in
al um numfhydroxi de. They were then challenged with an intraperitjoneal
injection of ovalbunin and sag¢rificed 48 f's post-chal llenge. Pdritoneal
fluid wag then collected and spun down onto slides. Slildes werd stained
with Diff{Qui k 3vfeb-tingtithokgr ent i 4l perfoenzetidthient?Zey)-d4t conpodnd Wase
adm ni stered by subcutaneously finjectiong.2d -2, +2 and +6 hrs Jaround the
5 tinme off oval bum n challenge. [This is a no &f of allergic inflgmmtion as
eosi nophi . jor |l eulbocyte recrulted-ntog-thetperitendum Exanple
673: Paw |Edema ¥uBMeEi%re 3 ifs a55(3Fn28|?P3¢{e“'3r'%{725ﬁ?‘6f t he i Rhi bilti on of paw
edema inja nouse nodel of 10 del ayed tyfhmethyper sensiti ﬁi ty by H0ny/ kg/ dose
of 3-[5-(jbenzo[b]thien-2-yl)-2)4-
di met hoxyphgmyipdahanAions T Mot ToX Y bRy 5 (a2 m =gne3Batty/ C mi ce
(n=b) We)rqe ggﬁs?ﬁy?ggﬁonﬂ adenmal 'y on dgy % wi t h et hyl at ed BSA (et BSA) .
They werd then chakthexsyed with netBSA on day 7 in the i ght hind paw. The
aninmal s viere sacrificed 24 houns later and the left and right hind paws
wei ghed. [The Bgtdimbihotipéd@-wei ght i s suhépadmettiofyr om t he [ri gt hijnd 15 paw
to give tlhe paw \/{ﬁi htb i ncrease. The test conpound was gdm ni stegred by
i ntraperijt oneal™® ‘?ﬁg’é ?9n -24| -2 and +6 hrs around the tine of| met BSA
chal l engg._Mdifications and variations of the present ilnvention relating
to conpou nds tﬂa?{,4-rl'ﬁlp.ﬂﬂmxy 5-(4-f0rmylphenyl)-3,4-d]meth0xy
2,4-dimethoxy 4-trifluoromethyl 53
3,4-difluoro 2-methoxy-5-(thien-2-yl) 6
3,4,5-tnmethoxy hydrogen 6
4-(3-chlorophenyl) 3,4,5-trimethoxy 6
3,4,5-trimethoxy 4-(thien-2-yl) 6
5-(3-chlorophenyl)-2,4- 3,4,5-trimethoxy 6
dimethoxy
4-(4-aminobenzyloxy)-3- 2-methoxy-5-(thien-2-yl) 7
methoxy
3-methoxy-4-(3,4- 3,4,5-trimethoxy 7
methylenedioxybenzyloxy)
4-hydroxy-3-methoxy 2-methoxy-5-(thien-2-yl) 7
2,3 4-trimethoxy 5-(benzo[b]thien-2-yl)-2,4- 8.1
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t he suppression of VCAM1 and net hods of treating di seases nedicabedday t he

expr essi on of

VCAM 1 wi | |

9 Cctober 20OP19%8PN M5 1. A conpound of the formula (1):

be obvious to those skilled in the art fromthe
foregoi ng detail ed description of 20 the invention.
variations are intended to cone with the scope of the

Such nodifications and
appended cl ai ns.

179

POTUYIP20 2P R3'

R3P | AR23 + B Roo Réa RGP/ RAP Rya R5P (1) or its pharnmaceutically
accept ablfe sal't, wherein: 1) tHe wavy [idimethotl cates that the cgnpound can
be in the formof the E or Z ijsomer; ii) R22 and R23 ane indepgndently
hydr ogen [or (O timldithy 11 1) |R2Q 56&eo[bithien-2%9)-2- Roa| RAZ RIP, R4l, RS
and R6P gre |ndependently hydrlogen, aIkyI car bocycl e, {aryl, hagteroaryl,
het er ocyql e, cycl oal kyl, al koxy, aPVb@%Vm oarﬁﬂaﬁkay heteroaryloxy,
het er oar \l al koxy, aIkyIthio, alikyl am no, am noal kyl |, haloalkvltkio, acyl
hal oal kyl|, a6:di-textybutdsd-methomeyliam no, anhydrogedi al kyI am no, @&m nddi al kyl ,
“trifluoraqal koxy, alkylsulfonyl|, hal oal kyl sul fonyl, am nocarbonyl, al kenyl,
al kynyl , Malroggimb¥ Jox;(z-, thifol, 5_@ym@]thmntz.g)-2;uul fongic axid,| sul fonate,
sul fate, |sul finic aci sul fenijc aci d, %ﬂ m de, sul fgnam de, |sul f oxi de,
metal sullfi nat®oTPi: gﬁh@ﬂ phcsphonate e gfyphosphondte, phdsphi nat e,
alditol, |carbohydrate, amino adid. OC(R )2CPH SC(R )2 H__NHJ(R ) 2CO2H,
2-methoxy-4-(3- 2-methoxy-5-(thien-2-yI) 11
methoxyphenyl)
3,4-dimethoxy 5-(benzo[b]thien-2-yl)-2,4- 11
dimethoxy
3,4,5-trimethoxy 4-bromo 11
2,5-dimethoxy-4-(thien-2-yl- 2-methoxy-5-(thien-2-yl) 12
methoxy)
3,4-dimethoxy 4-(thien-2-yl) 12
2,4-dihydroxy 4-hydroxy 12
5-bromo-2,4-dimethoxy 3,4,5-trimethoxy 12.5
2,4,5-triethoxy 3-bromo-4,5-dimethoxy 15
4-methoxy 3,4-dimethoxy 15
2-methoxy-4-(thien-2-yl) 2-methoxy-4-(thien-2-yl) 16
2,4-di-tert-butyl-3-methoxy 4-methoxy 17
hydrogen hydrogen 23
4-fluoro 4-fluoro 25
hydrogen 4-nitro 30
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CO R2, -CO2R , pol yoxyal kyl ene,
al kyl car bonyl al kyl , | ower al kyl
al kyl ; hydroxyal kyl, aral koxy,

al koxy, het giAafo¥dopXy, heterocycl oxy, aralkyl
het er oar al kyl

| ower t hioal kyl,

pol yol al kyl,
S(O) -1 ower al kyl,
het eroaryl | ower al koxy,

het er ocycl oal kyl

oxyal kyl am no; 9 October 2007
| oner al kyl -S(0) 2-1 ower

het er ocycl o | ower

| ower thio é?%
| ower thia%a S>9I1/,1

9720
ﬁet eroaryl

| ower al kyl . heteracyclo lower alkyl hetercarylthio lower_alkyl, arylthio
| ower al kiyl , hetéﬂgﬂvﬁﬂbthio | qwer alkyhﬁhﬂﬁ?eroarylanino F2ower al kyl ,
heterocydgloamno lower alkyl. arylsulfinyl |ower alkyl, 1180 9 Qgtober 2007
aryl sul f dnyl 3ldedighorat2dyrdroxany df SvibénzplblthienBerlopmediony | ¢ sulstitjuted with a
noi ety that does not adversely affect the biological piopertieg of the
nol ecul e;| - C( O ( CBiéhlaftg 2 M+, - SQBW or - | hydeogeal kyl - O R, [whe¥ein|R i s
PO2( OH) - M+, PO3(OH)- M or -SO3MW+, wherein M+ is a pharfgaceutically
accept abl g gg[dj%_bmh%{jdrwyl car bony T -4-ge@bxal Ky, caibox%ol over al kyl ;
-l ower allkyl am no-1ower al kyl; |NN-di -substituted am no [ower al Kyl -,
wher ei n the—stbstjtusntis —eachtndeperdent iR oh nt—irowersgat Ryl ; iv) Rt
is H Ilower alkyl, an-optionalljy sg%ggﬁ?ﬁPg lﬁaV%§§§C|e AE;P, het er oaryl ,
heterocycLe?—aLkyL3§¥Lr—akaLh9Lep§§ﬁ$L——§!ku!hefercary! Otz
al kyl het er ocycl e: %4988 i s an dpti oma ﬂ?ﬁ'ﬁ%gﬁ*yﬁPéﬂ al kyl 7331 kdny!
al kynyl , yl, carhocycle, hetdroaryl _heterqcycle alkylaryl
al ky| het er dapsfoxy-4@tertbuionir | or 2Byt @igtydDe: vi) ZPerrati vely,
R22 and H6a Q% ofRAan@btkaRPlox@an |j 0i n together to forma bridged jcarbocycle,
aryl, hetlerocycl’e or heteroaromatic; vii) R2a and R3', R3a and R4a, R4a and
Rsa, Rsa aﬁd—RBaT—%%F&HéJW&—4§4liﬂﬁ¥4§j%]§¥%r"““ Rsa—o gnafiff R6a can
i ndependegnt |y jcﬂqy FForm a brii dged cOﬁpodng(gﬁrected from'thg group
consisting-of an optionally anqfitntgd_ga_g_bgt,ﬁ%‘gl_gr__ap_ i y
substi t utled cyclo&@%@ﬁyl, an optionaJI%ﬁ TBRENHR ed cyclanE@lcarbonyl, an
optional lly substituted cycloallkenyl carbonyl; an optionally subgtituted
aryl, an |opfbenraloky-3,5sdipsthoxut ¢d het3dreagidscdimethery opt i pnaPI’) sdbstitut ed
het eroaromati c, or al kyl enedi oxy

3,5-dimethoxy-4- 5-(benzo[b]thien-2-yl)-2,4- >50

dimethoxy
Pl

Alternatively, the degree of inhibition of the compounds of formula (I) was determined

and tabulated in Table 5.
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or wherein the ring can include a carbonyl,
phosphonat €;
Rea, R3a, R4a Rsa or

sul fonate, or

Rsa and R6

together to gé an optionally substituted heterocycle or a
sel ected fromthe group consisting of thlenyl

R60 i s,

cycl
viii) at
or Rea and R3a,

ic ester,

d R3a, R3a and R4da, R4a and Rsa or

benzot hi enyl ,

any detobaimong,

| east one of Rea, R3a, R4a, Ra, Ro6a,
R3a and R4a R4a and RRa,

'ﬁﬁg cone
%eroaronatic

pyrrolidinyl,

t et rahydrofuryl, piperazinyl, piperidiahlgi3 nDrphoIino,.thionDrphoIino,
_ tetrahydropyranyl, inidazolyl pyrolinyl, pyrazolinyl, indolinyl,
di oxol anyl, {1, £x.Nooxahyl , aziridinyl&nmunql, furanyl, pyfi\dyAM-1
pyri mdinyl ,| benzoxazo|yl, 1,2,4- oxadiazolyl, 1,3, 4-oxad) az |,
1, 3, 4-t hi adilazol e, indazolyl, 1,3,5-triazinyl, 181 9 Cbtobe 07
i sot hi azol yll, _pyraziny benzofuranvl aujnolvl isoquinoly
i sobenzofi uyl B¥razo|yl, indolyl, |sov dol yi benzim’dazoliﬁ0 purinyl,
car bazol yl oxazolyl thiazolyl, 0 iazonI 1, 2, 4- t hi adi azol !,
i sooxazol yl pyrronI gui nazolin mot nyl , phthal agi nyl, xanthlnyl,
hypoxant hi nyl , 1,2,3-tr|azolz, g : Z 1,2,3-oxadiazole, t hi azi ne,
pyri dazi ne, jand pterid|nyl; and |x) R4P or Yptionally substjtuted
het eroaryl qr heterocygle; and at |east one 8 R2a, R3a,|{ RRa, RSQ@ or RRa
.1s a substitjuent other|than hydrogen. 2. The compound of claiml| of formula
(rry: ReaOHOSEBaRBOIAHIBR4a/Rho‘ R6~ /| RA~ RSaRSg (1)
55 >50
5 Example 672: Mouse Peritonitis Model

Figure 2 is a bar chart graph of the inhibition of eosinophil recruitment (percent
eosinophils in the peritoneal fluid) by 50mg/kg/dose of 3-[5-(benzo[b]thien-2-yl)-2,4-
dimethoxyphenyl1}-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one. Balb/C mice (n=10) were

sensitized to ovalbumin on days 0 and 7 with a subcutaneous injection of ovalbumin absorbed
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or its pharmaceutically acceptable salt. 3. The conpound of ¢latdgbed2007
wherein R is independently H or lower alkyl, R2 is an optionally
substituted alkyl. 4. The conpound of claim1, wherein RR or R5" is
optionally ggégﬁ LUt ed heteroaryl or heterocycle; and at of Rea,
R3a, Rda, R ork%g‘ is a substituent other than hydr ogeﬁéﬁﬁ%“%g
conpound of claiml1, wherein RS5O is optignally substituted thienyl or
benzot hi ity hydreside. ‘Ragy, WrES, theppehallgigeoih s cptraRgaionrrl setens of

i ndependegfaltymy dhPSERAfCEIANIX Yost-cBARAYS , PaMGHIXHuid RS Beh BMected and spun

4- car boxybenzyl ox 4- et hoxy- car bonyl benzyl oxy, 4- am_nobenzyl oxy | uor o,

chl oro, bYaspONtp glidss. [§idesoxsre sieimeg @éﬁa@lﬂééﬂe@@zmﬁemmWewﬁs test

pyrid- 2- yéd?ﬁ;oﬁﬂd( %as@?cfrﬁiﬂfst%feﬁ'b@@uﬁ&%éﬁeo&}' softory LA LHMY and 16 §R Aound the
yl nmet hoxy, thien-3-ylnmethoxy, “fur-2-yl-nethoxy, fur-3-ylnmethoxy. 182 9
Cct obet 21009 of gvaltuwein sbalengm d bisfis @ medel of alteegie inflamuration ds Resinophile arehel Ra,

Rda and . R3D and R4p, R4p and R50 or R50 and
R60 | oi naﬁgmf ol mcg&cggéaegﬁpg%%gplé?%ét erocycle or heteroaromatic in

whi ch the carbocycle, aryl, heteroaryl or heterocycle is a 5, 6 or 7
menbered ring, optionally conjugated to another carbocycle, aryl,

heteroaryl or heterocycle._ 7. The conpound of claiml1l, wherein R3a and Rda
or Rya ang<aople o8 FapldgpaMedel nenpered net hyl endi oxyphenyl group. 8. The
conmpound of claim 1, wherein a heteroaryl or heterocycle is attached to the
A ring. 9. Theigenepbima bar chartagranin of (hednlabition loé pewrademadn Ramousesneriel of uent

ol ai LT, CARER 1y, nEEEen I ) | Y e s e A o
consi st i ndjmethoryrhenyl]-143,d5tincthoxypbety))ed-piopen-bioneio dBallC @GR (n2E)0xére
sensitized intradermally on day 0 with methylated BSA (metBSA). | They were then challenged
with metBSA on day 7 in the right hind paw. The animals were sacrificed 24 hours later and
the left and right hind paws weighed. The left hindpaw weight is subtracted from the right hind
15 paw to give the paw weight increase. The test compound was administered by intraperitoneal

injection —24, -2 and +6 hrs around the time of metBSA challenge.

Modifications and variations of the present invention relating to compounds that inhibit
the suppression of VCAM-1 and methods of treating diseases mediated by the expression of
VCAM-1 will be obvious to those skilled in the art from the foregoing detailed description of

20 the invention. Such modifications and variations are intended to come with the scope of the

appended claims.
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SC(R) 2C02H, NHC(R )2CO2H, CO-R2 and CO2R . 11. The conpound ofO&dtat podtl,
wherein the solubilizing substituent is a residue of glycolic acid. 12.
The conpound of claimlIt, wherein the optionally substituted heteroaryl or
het erocyclic attached to the A or B phenyl ring is selected fromthe group
consi sting.of pyrrolidinyl, tetrahydrofuryl, piperazinyl, piperidinyl,

nor phol i no, thio-norpholino, tetrahydropyranyl, imdazolyl, pyrolinyl,
pyrazolinyl, indolinyl, dioxolanyl, or 1,4-dioxanyl, aziridinyl,. furyl,
furanyl, pyridyl, pyrimdinyl, benzoxazolyl, 1,2, 4-oxadiazolyl,

1, 3, 4-oxadi azolyl, 1,3,4- thiadiazole, indazolyl and 1, 3,5-triazinyl. 13.
The conpound of claim 11, wherein the optionally substituted heteroaryl or
het erocyclic attached to the A .or B phenyl ring is selected fromthe
group camsagisng of . thienyl, isothiazolyl, imdazolyl, pyrazinyl,

benzof uranyr;— qui nol yl, isoquinolyl, benzothienyl, isobenzofuryl,
pyrazolyl I ndol yl, isoindolyl, ben2|n1dazolyl purinyl, carbazolyl,

oxazol yi1:  t Kicemppynd of thedformadla @z ol yI , i sot hi azolyl, 1,2, 4-thiadiazol yl,
|sooxazolyl . pyrrolyl, qU|nazoI|nyI ci nnolinyl, phthal azinyl, xanthinyl,
and hypoxanthlnyl 183 9 Cct oR#®r 2007 14€2TheF§6npound of cIa|n111
wherein the optionally substl' heterocyclic attached to
the A or B phenyl rlngkl sting of
1,2,3-triazole, 1,2,4-trid Y thiazine, pyridazine and
pteridinyl. 15 The compou Borfnul a: RRac 0 OCH3 R3a
JSSR R OCH3 Ror its phgtrn , b t 4 hereof. 16. The
conmpound of claim] ofRthe fofnul a: R

L)
or its pharmaceutically acceptable salt, wherein:

i) the wavy line indicates that the compound can be in the form of the E or Z

1somer;
ii)  R* and R are independently hydrogen or (C;-Cy)alkyl;
i)  R*R* R R R® R¥, R, R, R and R®? are independently

hydrogen, alkyl, carbocycle, aryl, heteroaryl, heterocycle, cycloalkyl, alkoxy, aryloxy,
arylalkoxy, heteroaryloxy, heteroarylalkoxy, alkylthio, alkylamino, aminoalkyl, haloalkylthio,
acyl, haloalkyl, aryloxy, amido, acylamino, amino, dialkylamino, aminodialkyl, trifluoroalkoxy,
alkylsulfonyl, haloalkylsulfonyl, aminocé.tbonyl, alkenyl, alkynyl, halogen, hydroxyl, thiol,
cyano, nitro, sulfonic acid, sulfonate, sulfate, sulfinic acid, sulfenic acid, sulfamide,
sulfonamide, sulfoxide, metal sulfinate, phosphate, phosphonate, metal phosphonate,
phosphinate, alditol, carbohydrate, amino acid, OC(R'),CO,H, SCR');CO.H, NHC(R'),CO,H,
C(_)-Rz, CO:R!, polyoxyalkylehe, polyol alkyl, oxyalkylamino, alkylcarbonylalkyl, lower alkyl
S(O)-lower alkyl, lower alkyl-S(O);-lower alkyl; hydroxyalkyl, aralkoxy, heteroaryl lower
alkoxy, heterocyclo lower alkoxy, .heteroaxyloxy, heterocycloxy, aralkyl lower thioalkyl,
heteroaralkyl lower thioalkyl, heterocycloalkyl lower thioalkyl, heteroaryl lower alkyl,
heterocyclo lower alkyl, heteroarylthio lower alkyl, arylthio lower alkyl, heterocyclothio lower

alkyl, heteroarylamino lower alkyl, heterocycloamino lower alkyl, arylsulfinyl lower alkyl,
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R' 0O R3da\ HO( / R~ O R~ S or its pharmaceuti cal |l yOawbemoanl e
salt. 184 9 Cctober 2007 17. The conpound of claim1l of the fornula: Rka O
aoc M Raa Réa O Rsa S or its pharmaceutically acceptable salt. 18.
The conpound of claiml of the fornula: R2a O W R3a Rda |l . Rea | Rea /
S CH3 or its pharmaceutically acceptable salt. 19. The conmpound of claim
1 of the formula: 2a 0 R Me

arylsulfonyl lower alkyl, any of which can be optionally substituted with a moiety that does not
adversely affect the biological properties of the molecule; -C(O)(CHz),CO,; M’, -SOM , O
-lower alkyl-O-R, wherein R is PO,(OHYM", PO3(OHYM" or -SOsM", wherein M is a
pharmaceutically acceptable cation; -lower alkylcarbonyl-lower alkyl; carboxy lower alkyl;
-lower alkylamino-lower alkyl; N,N-di-substituted amino lower alkyl-, wherein the substituents
each independently represent lower alkyl; '

iv) R! is H, lower alkyl, an optionally substituted carbocycle, aryl, heteroaryl,
heterocycle, alkylaryl, alkylheteroaryl, alkylheteroary! or alkylheterocycle;

v) R?is an optionally substituted alkyl, alkenyl, alkynyl, aryl, carbocycle, heteroaryl,
heterocycle, alkylaryl, alkylheteroaryl, alkylheteroaryl or alkylheterocycle;

vi) alternatively, R and R®** or R and R** can join together to form a bridged
carbocycle, aryl, heterocycle or heteroaromatic;

vii)  R*and R* R’ and R*, R* and R®, R* and R®, R? and R, R* and R%, R*
and R* or R* and R*® can independently join to form a bridged compound selected
from the group consisting of an optionally substituted carbocycle, an optionally
substituted cycloalkenyl, an optionally substituted cycloalkylcarbonyl, an optionally
substituted cycloalkenylcarbonyl; an optionally substituted aryl, an optionally
substituted heterocylic or an optionally substituted heteroaromatic, or alkylenedioxy
or wherein the ring can include a carbonyl, cyclic ester, amide, amine, sulfonate, or

phosphonate;

viii)  at least one of R2*, R* R*, R R*, R?® R, R*® R’ or R is, or R?* and R*,
R>* and R*, R** and R*, R* and R*, R?® and R*", R*" and R®, R’ and R™ or R*?
and R® come together to be, an optionally substituted heterocycle or a
heteroaromatic selected from the group consisting of thienyl, benzothienyl,
pyrrolidinyl, tetrahydrofuryl, piﬁerazinyl, piperidinyl, morpholino, thiomorpholino,
tetrahydropyranyl, imidazolyl, pyrolinyl, pyrazolinyl, indolinyl, dioxolanyl, 1,4-
dioxaﬁyl, aziridinyl, furyl, furanyl, pyridyl, pyrimidinyl, benzoxazolyl, 1,2,4-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-thiadiazole, indazolyl, 1,3,5-triazinyl,
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R3a 4a 6a R R Rya S or its pharnmaceutically acceptabl e sal® Octt8er 207

Cct ober 2007 20. The conmpound of claiml of the fornula: Rea 0 W R3a R4a
Réa Rya S H3C or its pharmaceutically acceptable . salt. 21. The
compound of claim1l of the formula: 0O OH O/ I \ Rp RAP 1#1 OR HXRC
CO2H

isothiazolyl, pyrazinyl, benzofuranyl, quinolyl, isoquinolyl, isobenzofuryl,
pyrazolyl, indolyl, isoindolyl, benzimidazolyl, purinyl, carbazolyl, oxazolyl,
thiazolyl, be_nzothiazolyi, 1,2,4-thiadiazolyl, isooxazolyl, pyrrolyl, quinazolinyl,
_ cinnolinyl, phthalazinyl, xanthinyl, hypoxanthinyl, 1,2,3-triazole, 1,24-triazole,
1,2,3-oxadiazole, thiazine, pyridaziné, and pteridinyl; and

ix)y R%or R® is optionally substituted heteroaryl or heterocycle; and at least one of

R R** R* R or R5* is a substituent other than hydrogen.

2. The compound of claim 1 of formula (IT):

R* O H R?

an
or its pharmaceutically acceptable salt.
3. The compound of claim 1, wherein R' is independently H or lower alkyl, R? is an optionally
substituted alkyl.

4. The compound of claim 1, wherein R** or R is optionally substituted heteroaryl or
heteméycle; and at least one of R?, R**, R*, R* or R* is a substituent other than

hydrogen.

5. The compound of claim 1, wherein R* is optionally substituted thienyl or benzothienyl;
R% R® R R R‘“, or R? R® R* and R® are independently hydrogen, methoxy,
ethoxy, - propoxy, b"enzylox'y, 4-carboxybenzyloxy, 4-cthoxy-carbonylbenzyloxy, 4-
aminobenzyloxy, fluoro, chloro, bromo, iodo, hydroxy, OCH,CO.H, SCH2C02H,
NHCH,CO-H, COZ'H,. pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, pyrid-4-ylmethoxy; thien-2- -
ylmethoxy, thien-3-ylmethoxy, fur-2-yl-methoxy, fur-3-yimethoxy.
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or its pharmaceutically acceptable salt. 22. The conpound of9 ©c@ben 2007
wherein the conpound is of the formula: 0 OCH3 R6P R a Rsa O HXRC CO2H
or its pharmaceutically acceptable salt. 186 9 COctober 2007 23. The
conpound of claiml of the formula: O RRA OCH3 0/ R6A/ OCl33 RSA O
H>2C CO2H or its pharnmaceutically acceptable salt. 24. The conpound of
claiml1 of the formula: 0 OH Rea 0 O RBA Roar' R6a R6A RAA R5a R-56

6. The compound. of claim 1 wherein R?® and R*®, R*® and R**, R** and R*®, R** and R%*, R
| and R*P, R* and R‘b, R* and R*® or R’ and R%® join to form a carbocycle, aryl, heterocycle
or heteroaromatic in which the carbocycle, aryl, heteroaryl or heterocycle is a 5, 6 or 7
membered ring, optionally conjugated to another carbocycle, aryl; heteroaryl or

heterocycle.

7. The compound of claim 1, wherein R** and R** or R** and R** join to form a 5-membered

methylendioxyphenyl group.
8. The compound of claim 1, wherein a heteroaryl or heterocycle is attached to the A nng.

9. The compound of claim 1, wherein the compound has a substituent that increases the water

solubility of the compound.

10. The compound of .c_:laim 11, wherein the water solubilizing moiety is selected from the
group consisting' of ..alkt')xy, alditol, carbohydrate, amino acid, OC(R-');COZH,"
SC(R'),CO,H, NHC(R');CO;H, CO-R? and COR'. '

1. The compound of claim 11, wherein the solubilizing substituent is a residue of glycolic

acid.

12. The compound of claim 11, wherein the optionally substituted heteroaryl or heterocyclic
attached to the A or B phenyl ring is selected from the group consisting_df pyrrolidinyt,
tetrahydrofuryl, piperaziny1, piperidinyl, morpholino, thio-morpholino, tetrahydrbpyranyl,

" imidazotlyl, pyroiinyl, pyrazolinyl, indolinyl, dioxolanyl, or 1,4-dioxanyl, aziridiﬂyl,_furyl,
furanyl\, pyridyl, pyﬁinidinyl, benzoxazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-
thiadiazole, indaz_olyl'aﬁd 1,3,5-triazinyl. ' ' -

13. The compound of - c]mm 11, wherein the optionally substituted hgtér_oafyl_---or ﬁé_ic_fﬁcyclic
~ attached to the A'_.b_r._B phenyl ring is selected from the group oohsisting -"o_f thlenyl,

isothiazolyl, imidazoly], ‘pyrazinyl, benzofuranyl, quinolyl, isoquinolyl, benzothienyl,
isobenzofuryl, pyrazolyl, indolyl, isoindolyl, benzimidazolyl, purinyl, carbazolyl, pxazolyl,
thiazolyl, benzothiazolyl, isothiazolyl, 1,2,4-thiadiazolyl, ,isooxazolyl;_ pyrrolyl,
quinazolinyl, cinnolinyl, phthalazinyl, xanthinyl, and hypoxanthinyl.
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or its pharmaceutically acceptable salt thereof. 25. The cogpetsber Zo7cl ai m
1 of the fornula: RRa 0 Ress R/ R3B/ OH Rd4ac Réa R66 O'"~( ' | sa R RSA
0o or its pharnmaceutically acceptable salt thereof. 26. The compound of
claiml of the fornula: 0 RZA H3CO OCH3 6A H3CO R OCH3 OCH3 RSA 187 9
Oct ober 2007 or its pharmaceutically acceptable salt. 27. The conpound of
claim1l1, the formula: 0 OH O OH3C RP H3C0

14. The compound of claim 11, wherein the optionally substituted heteroaryl or heterocyclic
attached to the A or B phenyl ring is selected from the group consisting of 1,2,3-tnazole,
1,2,4-triazole, 1,2,3-oxadiazole, thiazine, pyridazine and pteridinyl.

15. The compound of claim 1 of the formula:

or its pharmaceutically acceptable salt thereof.

16. The compound of claim 1 of the formula:

or its pharmaceutically acceptable salt.
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OCH3 Rs~ or its pharmaceutically acceptable salt. 28. The coopeba00f7
claiml of the fornula: OOCCH3 H3COIl HCO  / R60 OCH 3 3 OCH3 R5P or
its pharmaceutically acceptable salt. 29. The conpound of claim1l of the
formula: O H3COOCH3 | j H3COOCH3 OCH RsP 3 or its pharmaceutically
acceptable salt. 188 9 October 2007 30. The conpound of claim1 of the
formula: ORZP R39 Y R6P RAO R wherein Y is a phenyl ring fused to
anot her heteroaromati c or heterocycle. '

17. The compound of claim 1 of the formula:

or its pharmaceutically acceptable salt.

18. The compound of claim 1 of the formula:

-or its pharmaceutically acceptable sait.

19. The compound of claim 1 of the formula:

or its pharmaceutically acceptable salt.

185



31. The conpound of claim1 of the fornula: RRa O R3ai Y Riackbar RO
wherein Y is a phenyl ring fused to another heteroaromatic or heterocycle.
32. The conpound of claim1 of the formula: OO-*,-y OH O Y OCH3 S or
its pharmaceutically acceptable salt thereof, wherein Y is a phenyl ring
fused to another heteroaromatic or heterocycle. 189 9 Cctober 2007 33.
The conpound of claim 1, wherein the conpound is of the fornula: OH 0 O'Y
H3C1 / O H3COOCH3 OCH3 S or its pharmaceutically acceptable salt. 34.
The conmpound of claim 1, wherein the conpound is of the formula: )

20. The compound of claim 1 of the formula:

or its pharmaceutically acceptable salt.

21. The compound of claim 1 of the formula:

O O
Pz R*®
JORNE
R
HO,C
. COH

or its pharmaceutically acceptable salt.

22. The compound of claim 1, wherein the compound is of the formula:

0 OCH,
= O R3B
R*®

HO,C
' COH
or its pharmaceutically acceptable salt.
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OCH3 H3CI / I HB "O/ / OCH3 OOCCH3 S or its pharnmceut9 Oatobyr 2007
acceptabl e salt. 35. The conpound of claim1l, wherein the conmpound is of
the formula: 03 H3 1 / I H3COOCH3 OCH3 S. or its pharmaceutically
acceptable salt. 190 9 October 2007 36. The conpound of claim1, wherein
t he conmpound is of the formula: 0 H3C 10, OCH3 H3COOCH3 S or its

phar maceutically acceptable salt. 37. The conpound of claim1l, wherein the
conmpound is - of the formula MI | Mor its pharmaceutically acceptable
salt. - L

23. The compound of claim 1 of the formula:

: 0 R*

O

o R OCH,
S RSP

HO,C

CO,H
or its pharmaceutically acceptable salt.

24. The compound of claim 1 of the formula:

or its pharmaceutically acceptable salt thereof.

25. The compound of claim 1 of the formula: -

RZa 0 . RZB

R = R

R O R% R Y "
R Rr® 0

or its pharmaceutically acceptable salt thereof.

26. The compound of claim 1 of the formula:
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38. The conmpound of claim 1, wherein the conpound is. of theo Ootolsed 2007 / OH
O Cne g or its pharmaceutically acceptable salt, wherein Y is selected
fromthe group consisting of 191 9 October 2007 H ~ N 1A Fl vv, M
cO-0aCcO™ VvV O 1111+ N/ V '\ N 1111, 111, 11v vim <x57505(x5 M 1IN 1N%
t,t, 2\ N I / 1/v' rvv r~ INcOcOx5~x5 NDa HN w111, 1n, [i N

or its pharmaceutically acceptable salt.

27. The compound of claim 1, the formula:
O O
R®

H,CO
5
OCH,

or its pharmaceutically acceptable salt.

28. The compound of claim 1 of the formula:

0 OCH,
H,CO_ l P R?
'H3co R% E OCH,
5
OCH,; R

orits pharmaceuucally acceptable salt.

29. The compound of claim 1 of the formula:
. HCo I~ OCH;
o Heo” E ! OCH,

OCH, R®
or its pharmaceutlcally acceptablc salt.
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192 9 Cctober 2007 39. The conpound of claim1 of the formd actoBer200M | \

[/ \ ;0 HBC RA0 0 OCH3 OCH3 wherein R4P is a heteroaryl or heterocycle.-
40. The conpound of claiml1 of the formula: OH OO ,-"y HBGO \ 0 H3CO - -
OCH3 O - 3 wherein R4~ is a heteroaryl or heterocycle. 41. The conpound of .
claim1l, wherein the compound is of the fornula: 0 OCH3 \ H3CO H3C0O R .
OCH3 OCH3 or its pharmaceutically acceptable salt, wherein R4s is a
het eroararyl or heterocyclic. 193 9 COctober 2007

30. The compound of claim 1 of the formula:
o R®
7 R

R R*
R® _
wherein Y is a phenyl ring fused to another heteroaromatic or heterocycle.

31. The compound of claim 1 of the formula:

RZu o
Rau )k/\
F v
Rt RS
RSG

" wherein Y is a phenyl ring fused to another heteroaromatic or heterocycle.

32. The compound of claim 1 of the formula :

orits phannac‘;eiitic’ally acceptable salt thereof, wherein Y is a phenyl ring fused to
another heteroaromatic or heterocycle.
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42. The conpound of claim1l of the formula: O H3CO OCH3 H3TOcOBER0OCH3 or
Its pharmaceutically acceptable salt, wherein wherein R4~ is a heteroaryl
or heterocycle. 43. The conpound of claiml of the formula: O R2~ . H3CO
4a 0 R OCH RsP 3 or its pharnaceutically acceptable salt. 44. The j
conmpound of claiml of the formula: ORZ~ H3CORI1 \ I \ Roar. ocH3 Rsa o
or its pharmaceutically acceptable salt. 194 9 Cctober. 2007 - 45. The
conmpound of claim 1, wherein the compound is of the fornula: Rea 0 OCH3
R3a - :

33. The compound of claim 1, wherein the compound is of the formula:

OH
0 o
H;CO l = l o)
HyCO OCH;
OCH
3 7 S

orits pharmacéutica]ly acceptable salt.

34. The compound of claim 1, wherein the compound is of the formula:

or its pharmaceutically acceptable salt.

35. The compound of claim 1, wherein the compound is of the formula:

or its pharmaceutically acceptable salt.

190



\'\ 4a Rea OCH R 3 Rya S or its pharnaceutical ly acceptapbetobad 1007465 -
The conpound of claim1, wherein the conpound is of the formula: RZa 0 3;
OCH3 R4a Réa OCH3 S or its pharmaceutically acceptable salt. 47. A
conmpound sel ected fromthe group consisting of o
3-[5-(benzo[ b] t hien-2-yl)-2,4-di net hoxyphenyl ] - 1- (4- car boxynet hoxy- 3, 5- .
dunet hoxyphenyl ) - 2- propen- 1- one sodi um sal t;

3-[2, 4-di met hoxy-5-(thi en-2-yl)phenyl]-1-

(4- car boxynet hoxy- 3, 5- di met hoxyphenyl ) - 2- propen-| one; Lo
3-[2, 4-di met hoxy-5-(thi en-2-yl)phenyl]-1-(4-carboxynet hoxy- 3, 5- dlnethoxypii'"]
nyl)-2- propen-|-one sodiumsalt; ST
3-[5- (bMZdbb]:ddmoandBf@hhﬁwhexdmrmm»pwﬂchmyﬁtpetbnﬁﬂa.hydroxy 3, 5-di net hoxyph
enyi)-2- propen-l-one; 195 9 COctober 2007
3-[2,
3-

[

[ 2, 4- di net hoxy-5-(thien-2-yl)pheryl]-1-(4-hydroxy-3,5
di nmet hoxyphenyl ) - 2- pr

[ 5- (benzo[ b] Chi en-2

or its pharmaceutically acceptable salt.

37. The compound of claim 1, wherein the compound is of the formula

orits pharmaceﬁtically acceptable salt.

38. The compound of claim 1, wherein the compound is of the formula:

or its pharmaceutically acceptable salt, wherein Y is selected from the group consnstmg of
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di met hoxyphenyl ) - 2-propen- | -one; 9 October 2007

3-[2, 4- di et hoxy-5-(thien-2-yl)-phenyl]-1-(4-carboxynet hoxy- 3, 5-di met hoxyph
enyl)-2- propen-I|-one; 3-[5-(benzo[b]thien-2-yl)-3,4-d

met hoxyphenyl ] -1-(2, 3, 4-tri met hoxyphenyl)-2-propen-1- one;

3-[ 2- met hoxy-5- (4-nmet hyl t hi en-2-yl ) phenyl ]-1-(3, 4, 5-trinet hoxyphenyl)-2-pro
pen-1- one;

3-[ 2- met hoxy- 5- (5- net hyl t hi en-2-yl ) phenyl ] - 1- ( 3, 4- di net hoxyphenyl ) - 2- propen .
-1-one;: S

3-[ 2- met hoxy-5- (5-net hyl t hi en-2-yl ) phenyl ]-1-(3, 4, 5-trinmethoxyphenyl)-2-pro
pen-1- one; _ o

3-[ 2- net hoxy -yl ) phenyl hoxyphenyl )& 2} propen-1 -one;" "~ -
3-[3, 4-di nmet P je F - ybhenyl ) - 2-propen-- - -
| one; 3-[2- 2? S
-(thien-2-yl ( 3§4- ai’chl d henyl ) -Z- propen- | -one : :
sodi um sal t; A :

3-[ 2- net hoxy | t hien-R-y I - (3, £dr xyphenyl ) - 2- propen

-1 one; / . _ ' _
3-[ 3, 44di net ri enyl I~ ) ri et hoxyphehyl ) - 2-propen-1.- -
-one; 3-[24 \ BH-pheryH —45—8 o

i met hoxyphenyl (O . c % IR
3-[ 2- net hoxy} P - 2} propen-1 one;
3-[ 2- et hoxyt tiQox nyl ) -2-propen-1-on

e1

3-[ 2- net hoxy
2- propen-lo
3-[ 2- net hoxy

RaVAV el

- 4- (4-py{i dyl fret hoxyphe”yf)fff'"’i
-44( 2- s@' Tet hoxyphefW")l'-'-ff"" -

2- propen- | el
3-[5- (benzo| 3 . , 4, R-trjrethokyphenyl ) - 2-pro-
pen-1 one; _ | : e
3- [ 2- et hoxy} & @ - réj@;f’ymenyl)-}pmpe
-1 -one; _ N I
3-[5- (benzo[ p] t hi ens2-yl) - 2- oxlyphenyl ] - 1-3(3, 4- di meffoxyppenyl ) - 2-propen:. .
- i-one; N 2?:[ :j’s B
/ / \ . - (R
: <::I:%j <; ' <; _1; “;7“
_ — n— é
O 1 ey |
COCO | 00 | OO
jleoglesyikees
/ / -
CORa0) oo

NN [aVAVad [AVAV )

soifsolieclies]
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3-[ 2, 4-di net hoxy-5- (t hi en-2-yl)phenyl ]-1-(2, 3, 4-trinethoxyph%ﬁ&kber2007
-2-propen- | -one; 196 9 COctober 2007
3-[ 2- met hoxy-5-(t hi en-2-yl) phenyl]-1-(3-mnmet hoxy-4-(2- pyrldylnethoxphenyl) 2
- proper- 1-one; :
3-[ 2- met hoxy- 5- (5-nethy|th|en-2-y|)pheny|]-1-(3 4- met hyl enedi oxyphenyl )-2-p
ropen- | - one; -
3-[5- (behzo[ b] t hi en- 2 yl) -2, 4-di net hoxyphenyl]-1-(4- hydroxy 3, 5-di met hoxyph
enyl)-2- propen-I-one sodlun1salt
3-[ 2- met hoxy- 5- (t hi en- 2- yI)phenyI] 1- (3- net hoxy- 4- ( 3- pyri dyhnet hoxphenyl ) - 2
- proper- 1-one;
3-[5- (beszoﬂhkﬁh@@mdBthhrQammﬁmﬁmy@henyl] 1- (4- met hoxyphenyl ) - 2- proper -1 on

e;

3-[3, 4- dlnethoxy 5- ( Chi en- 2- yI)phenyIl 1- (2, 3,GGH,r i met hoxyphenyl ) - 2- pr oper -

| -one; 3-[ 5-(5-acetylthiens | ).- 3, 4- di_ et halkyphenyl ]-1-(3, 4,

5-tri nmet oxyphenyl) - 2- proper

3-[ 2- met hoxy- 5- (t hi en- 2- phenyl ) - 2-propen- | -one;

3-[ 2- met hoxy- 5- (t hi en- 2H gy oxgfthenyl ) - 2- propen-1 -one;

3-[ 2- met hoxy-5-(t hi en-2-ylg phenyl']-1-(3, 4-di oxyphenyl ) - 2- proper - | - one;.

3-[ 2-net hoxy-5 -(thien-2-y|)pheny’?53l -(2, 4, 62 Plnethoxyphenyl) 2- proper-g

| -one; ' S
3-[ 2- nethoxy“§a©mﬂf%nazﬂwmﬁpheﬁyw?wﬂﬂ(3 4, 5- trlnethoxyphenyl) 2- pr open- F:ﬁ;_{
-one; 3-[2-net hoxy-5-(thien-2-yl)phenyl]-1-[4-(4- ethoxycarbonylenzyloxy) 35;[1
met hoxyphenyl ] - 2- pr open-1 - one; B
3-[5-(benzo[b]thien-2=yl)-2,4- dlnethoxyphenyl] 1-[4-(2, 3- |sopropyI|dened|oxn~f
y 1- prGmoxnkxﬁmbmmﬂméuhmxymhbm&hhﬂ& propen- | -one; _

3-[ 2- nmet hoxy-5- (t hi en-2- yI)phenyI] 1-[3- nethoxy 4- (4- pyndylnethoxy)phenyl]

2- propen-1|one;

wherein R*? is a heteroaryl or heterocycle.

41. The compound of claim 1, wherein the compound is of the formula:

o) OCH,

H3CO y A

H,CO l l R
OCH, OCH,

or its pharmaceutically acceptable salt, wherein R%isa hetcroararyl or heterocychc.
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3-[ 2- met hoxy- 5- (t hi en- 2-yl') phenyl ] - 1- (3, 4- net hyl enedi oxyphenyD}toBefzooper - | o
ne;

3-[ 2- met hoxy- 5- (4- et hyl t hi en- 2-yl ) phenyl ] - 1- (3, 4- et hyl enedi oxyphenyl ) -2-p
roper-1- one;

3-[5-(benzo[ b] t hi en-2-yl)-2-carboxynet hoxy- 4- net hoxyphenyl ] -1-(3, 4, 5-

tri met hoxyphenyl) - 2-propen-1-one sodiumsalt;

3-[5-(benzo[ b] Chi en- 2-yl) - 4- car boxynet hoxy- 2- net hoxyphenylj- | -(3,4,5

| i met hoxyphenyl)-2-proper-1-one; 197 9 Cctober 2007 .

[ 5- (benzo[ b] t hi en-2-Yl) - 4- car boxynet hoxy- 2- met hoxyphenyl ]-1-(3,4,5

ri met hoxyphenyl) - 2-proper-1-one sodi um salt; -
[ 2- canhoxheeshigoiyd 6f diaiinicof\theéfofnila:en- 2- yI)phenyI] 1-(3, 4, 5- tlnethoxyphenyjff
| )-2- propen-|one; S
3-[ 2- car boxynet hoxy- 4- met hoxy- 5- (t hpen- 2-yl ) phenyl ] - 1- (3, 4, 5- tlnethoxyphenyj,”

| )-2- propen-1-one sodi g@lt Sorny
2§$%henyl) 2- propen- | -one

2- met hoxy-5-(thien-2-yl)
b]-l-(3,4,5-trunethoxyph§h ﬁﬁ

t
3-
t
3-

sodi um sal t;
3-[4- carboxynethoxy 2- neﬁ
yl )-2- propen-i-one; 3
3 [ 5- (benzo[ b] t hi en-2-yl)-3, 4- drﬁbthoxyphen§¥?5l (3, 4,5; tlnethoxyphenyl) 2-
propen-1| - . omjfte; pharmaceutically acceptable salt, wheréin wherein R*® is a heteroaryl o
3-[5- (benzo[g;&gﬁgg 2- yI) 2, 4- di net hoxyphenyl ] - 1- (3, 4, 5- tlnethoxyphenyl)
propen | - one;
3-[5- (benzo[b]thlen 2-yl) -2, 4-di met hoxyphenyl ] - 1- (3, 4, 5- tlnethoxyphenyl)
-2=but e
3-[ 2- negﬁofvmngFHPgﬁfﬂmyﬁ5%%@%9F?ﬂ? [ 4- (4- carboxybenzyloxy) 3- met hoxyphe
2-

I]-

or its pharmaceutically acceptable salt.

44. The co}npound ofcléim 1 of the formula:

or its pharmdcéuﬁCal_ly acceptable salt.
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propen | one; 3-[2- et hoxy 9 October 2007
.(thien-2-yl)phenyl]-1- (3 4- dlfluorophenyl) 2- propen-1-one; Cf@-.4

(tluen 2-yl) phenyl]-1{3, 4, 5-ti net hoxyphenyl ) - 2: propen-1| - one;

3-[ 2- met hoxy- 5- '

(thien-2-yl)phenyl]-1-[4-(4-an nobenzyl oxy) - 3- net hoxyphenyl | - 2- _

propen | one; - '
3-[ 2- net hoxy- 5- (t hi en-2-yl ) phenyl ] - 1- (4- hydr oxy- 3- net hoxyphenyl ) - 2 propen- |-

- one;

3-[5- (benzo[b]thlen 2-yl) -2, 4-di net hoxyphenyl ] - 1-(2, 3, 4-ti met hoxyphenyl ) - 2-

propen-| one;

3- [ 5- (bg§1z ahbldrhgband 8f Hith12wEeiéiR Be\cBRpo N ¥s sF theolasuty phenyl | - 1- (3, 4, 5-

tri met hoxyphenyl) - 2-propen- | -one;

3-[5-(benzo[ b]thien-2-yl)-2, 4]gana6hoxyphe -1-[ 3, 5-di net hoxy-4-(2

nor phol i noet hoxy) phenyl ] - 2- pr open- -one; | 198 9 COctober 2007

3-[ 2- net hoxy- 5- (t hi en- 2-§1° S , kQXy- 4- ( 3- met hoxyphenyl ) phenyl | -

2 propen-1-one;

3 [5-(benzo[b]thien-2-y1£k 0643,4-dinethoxyphenyl)-zfpr
oper-1- one; 3 _

3-[ 2- met hoxy- 5- (t hi en-2-yl) phadyl]-1- (2, 5-dinet hoxy- 4- (t hi en- 2-yl net hoxy) ph
enyl ) - 2- propen | - one; S _ -
3-[4- (thien-2-yl)phenyl]-1-(3, 4-di met hoxypkeQyl ) -2-proper- | -one;

3-[ 2- net hoxy-4- (t hi en-2=yl)-phenyl]-1-[2 xy-4-(t hi en- 2-yl ) phenyl ) -2-pr
open- 1- one phenyl]-prropen- | -one. 48.\A-pharnmaceutical conposition for:

t he treat mendri@iphamyéehli¢ally atdptablechldi sorder in a host, wherein the
di sorder is selected froma cardi ovascular or inflammtory di sease,

CoNnpr i si4pg The BorBpdu€ bf AAmANHHEEIn@He conipPEidisiofae otmilas 1-47 in a
pharmaceutically acceptable carrier. -

or its pharmaceutically acceptable salt.
47. A compound selected from the g:'oui)-consisﬁng of:

3- [5~(benzo[b]thlen-2-yl)-2 4-d1methoxyphcnyl] 1—(4—carboxymethoxy—3 5— :
dxmethoxyphenyl)-Z-propen—l-one sodium salt; -

3-{2, 4—dxmethoxy-5—(tluen-2-yl)pheny1] -1{(4-carboxymethoxy-3, 5-dnnethoxyphenyl)—2— '
propen-l—onc,

3-[2,4-dimethoxy-5-(thien-2-yl)phenyl}-1-(4-carboxymethoxy-3,5-dimethoxyphenyl)-2-
-propen-1-one sodium salt;

3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl}-1-(4-hydroxy-3,5-dimethoxyphenyl)-2-
propen-1-one;
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49. The pharmaceutical conposition of claim48 further conpr9 ectofe2®gcond
biologically active agent selected fromthe group consisting of heparin,.
frusem de, ranitidine, DNAase, an imunosuppressive agent, |V ganmma '

gl obulin, troleandonycin, cyclosporin.(Neoral), nethotrexate, FK-506,
Myochrysine (gold sodiumthionalate), platelet activating factor (PAF)

ant agoni st, thronboxane inhibitor, |eukotriene-D4-receptor antagonist,

Accol ate (zafirlukast), Ziflo (zileuton), |eukotriene ClL or C2 ant agoni st,

i nhi bitor. of |eukotnene synthesis, zileuton or an inducible nitric oxide
synt hase i nhi bitor, prophylactic agent, sodium cronoglycate, Intal

(cronmol yn sodium Nasalcrom Opticrom Crol om Opht halmc Crolom, Tilade
(nedocrom |, nedocrom | _sodium, ketotifen, adr ener gi c_agoni st ,

corti cost er 3da:4-dimethexyst-{thiptré-yDphenyldd éﬁ‘th&k %ﬁ%égigﬁ?t%quph%lﬁmrm Iand

met hyl - xant hi nesg,.. Theo-24 (theophylline, Slo-Phylline, Uniphyllin,

Sl obi d, Theo- Dur) ChoI edyl . (oxitriphylline), am nophylline;

anti chol | nengk GLag U6 G agap 328 5-al kal oi ds,

Atrovent (i prqgtropﬁgmugéﬂm) ﬁge?{%&hne %ﬁﬁ%ﬁﬁgbr om de;

phosphodi est er aséumm@mhmﬂ)s%p@mruho%. ne; cal ci um antagoni sts, nifedipme; o
potassi um ' - L AKERFXGmE B3, §-Qinfethdx e} C :

ant i depressgc[tbhﬂ%%ﬁxykfﬁgg%b%)nmﬁfors and cyl coyg%(ygenase% (%}C_)X- 2) .
i nhibitors. 199 propet-bbes; 2007 50. The pharnmaceutical conposition of cl ai- m-
49, wherein,t %E[%%O LBlLa FER pRpen onsi sti ng
of al buterol [?sa J{ﬁ&fn@:?? ygragventl °§§p\t}g§1}£lglﬁl2§§3—%?g%u?g}e?ﬁgg I\/axa? SR
(pirbuterol), Sepewent (sal neterol), epinephrine, metaproterenol (A upent
Met aprel ), gﬁn&gl g I 2 ek .1 Tor nal ate
(bitolterol) B{&?IS,%IE” (:ilﬁrl\e enrzg{l o%%n%egr%fn de, bgﬂrirlb‘égu@é% gtl%ﬁ%dr ochl ori de; .
bitolterol neslyeam&, broxat eroI car but er ol hydrochl oride, clenbuterol - .-7
hydr ochl ori r tRIN B ApRL AL 198, 4-GfehBRYpRERA) -2-Hro PRl BER; ephedra -
(source of al al%l dg Se_\(@Ehlf;l'hedrl nezd’(el c}rlér?e h rgig}r?l ori deﬁ &‘Shedrfne S

sul fate), et3eausthery- H?@WWT )phenyHyl-Heth Wﬂb&?%ﬁ?‘b‘rl de,

f enot er ol

one;
3-[2~meth_oxy—5-(tbjcn-?.-yl)phenyl];1—(2,S-diineﬂloxyphenyl)—2—propen~l-one;
3-[3,4-dimethoky-.5—(thien—2—.yl)ph_enyl]--1—(3,4,S-himethoxyphenyl)—z-pfopcn-1_—one;'
3—[2?metho$(y-5-(thien‘-2—yl)phenyl]-1-(3,4-dichloro_~2¥hydroxyphenyl)-2-propcn—1—one
' sodium salt; | .. : :
. 3- [2-mcthoxy—5 (4—methylth1en—2-yl)phenyl] -1-(3 4—d1mcthoxyphenyl)—2—propen—l-one
33 4—d1methoxy—5-(3—pyndyl)phenyl] -1-3,4,5 mmethoxyphenyl)-Z—propen-l—onc '
-3[2, 4-d1methoxy-5-(th1en-2—y1)phcnyl] 1-(3,4,5- tnmcthoxyphenyl)—Z-propen-l—one
3- [2-methoxy— -(thlen-2-yl)phenyl] 1-(3, 5-dlmethoxyphenyl)~2—propen—1—one
3- [Z—methoxy-S (thlen-2-yl)phcnyl] 1- (4-1odo-2-methoxyphenyl)—Z-propcn—l-one
3- [2-methoxy-5-(th1en—2-y1)phenyl] 1—(3-mcthoxy-4-(4—pyndy1methoxyphcnyl)—2—
_ propen—l—one hydrochlonde salt;
34 [2-methoxy-5-(th1en-2—yl)phenyl] 1-(3-methoxy—4—(2-pyndylmethoxyphenyl)-Z-
_propen-1-one hydrochloride salt; .
3-[5—(benzo[b]thien—Z—yl)-Z—méthoxyphenyl]-1—(3,4,5-uimethoxypheny1)—2-propen-'1-one;
3—[2—methoxy‘-'5-(thien-z-yl)ph'enyl]-1-(3,4-d_ichloro—2-hydroxyphenyl)—Z-propcn—1-one;
 3-[5-(benzo[b]thien-2-yl)-2-methoxyphenyl}-1-(3,4-dimethoxyphenyl)-2-propen-1-one;
3—[2,4—dimethoxy—5-(thien—2—yl)pheﬁyl]- 1-(2,3,4-trimethoxyphenyl)-2-propen-1-one;
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hydr ochl ori de, hexoprenaline hydrochl oride, isoetharine hydr®Okiobed 27

i soprenal ine, nmabuterol, nethoxy-phenam ne hydrochioride, nethylephedrrne;ﬁg:
hydrochl ori de, orciprenaline sul phate, phenylephrine acid tartrate, :
phenyl propanol am ne (phenyl propanol am ne polistirex, phenyl propanol am ne: .

sul phate), pirbuterol acetate, procaterol hydrochloride, protokylol
hydr ochl ori de, psuedoephedri ne (psuedoephedrine polixtirex, ‘)
psuedo- ephedri ne tannate, psuedoephedrine hydrochl ori de, psuedoephedrine .

sul phate), reproterol hydrochloride, rimterol hydrobrom de, ritodrine
hydrochl ori de, salneterol xinafoate, terbutaline sul phate, tretoquinol

hydrate and tul obuterol hydrochloride 51 The pharnaceutical conposition

of claim49, wherein the cortjcost er ect. om ro
Consi ot ng. o I msteEy HeBAPpER) L I-ABREbP R ROt SO P
Azmacort  (triantjgglone acetonide), Becl ovet (Vanceril, becl onet hasone

di propi onate), Flovent (flutrcasoBE% Pulnlcort (budesonlqﬁg

pr edni sol one3-[Byastheryys (5-Tsthelthisns? ¥ hahenyd-1-G Ampathyleeedicnmbeny) IBﬂ?‘zﬂr}at e,

Al dost erone, Antigani de, Becl omethasone Di propi onate, Bendacort,

Bet anet hasone (Bet a’ net hasone Acetate, Betanethasone Benzoat e,
Betanethasoné{@ﬂvpéﬂhwhﬂr%VuﬁéﬁHW@PW§§8ﬁ§UQdﬂﬂuﬁppﬁééﬁwat@“yﬁgPykgthasone o
Val erate), Budesgpidleofesedi@Bhiasone, G procinoni de, C obetasol
Propi onate, C obetasone:Butyrate, ~C ocortolone Pival ate, O oprednol,
Cortisone Ac ét[&WmOWI(FWZ%YDPhB&? I B merhexy-+-Earypgigietbgrrhenyls{-progen-
(Deoxycortone P|Vﬁb§;e) Depr odone, Desoni de, Desoxy- net hasone,
Dexanet hasone gEExanethasone Acet at e, EExanethasone | soni cot j nat e,

Dexamet hasond:l 2-yDRsmsthaphssnd- 1 Shametivrmbrnd)-BBaEhoRsat e,
Dexa- met hasoy X El@ﬁahﬁyﬁahenﬁ @gt 9%&&&3069&&28@ 7pr&ehhcrrnasone

D acet at e, Et?ucortolone Val érat e, t obe D'fluprednate'jfffr?
Donopr ednat e; 3 -[E:62tsesdihien-2nrhs-diesthoxypepd]-bi(df Sridmaptepbenyle-propen-1- e
Fl'udrocortisone Aggtate, Flumethasone (Flunethasone Pivalate), Flunrsolrde,;j;

Fl uoci nol one : :
3-{2-methoxy- "—(tl_nen-2-y1)phcnyl_']: 1-(4-methoxyphenyl)-2-propen-1-one;

3- [2—methoxy-'5é(tbien—z-yl)phenyl] 1-(2,6-dimethoxyphenyl)-2-propen-1-one; B

3-[2-methoxy-5 (thnen-z-y])phenyl] 1-(3 4~d1methoxyphcny])-2-propen-1—one

3-[2-methoxy-5- (thJen—2—yl)phenyl] 142,4,6- mmethoxyphenyl)-Z-propen-l—one

3-[2—methoxy—- -(thien-2-y)phenyl}-1-(3,4 S-mmethoxyphenyl)-Z-pmpen-l—one,
3- [2-methoxy— —(thxen-2-yl)phenyl] -1- [4-(4-ethoxycarbonylenzyloxy) -3-

methoxyphenyl]-Z-propcn—l-onc
3-[5- (benzo[b]thlen-Z-yl)—2 4-dimethoxyphenyl]-1 [4-(2 3~1sopropyhdened10xy—1—
_ propoxy)—3 S—dunethoxyphcnyl]-Z-propen l-one '
- 3 [2-methoxy-5-(th1en—2-yl)pheny1] -14 [3-methoxy—4—-(4~pyndylmethoxy)phenyl]-2-
' propen-l-one ' - - . '
.' 3~ [2-mcthoxy-5 (thxcn-Z-yl)phenyl] 1-(3 4—methylenedxoxyphenyl)~2—propcn—l-one,
3- [2-methoxy-5-(4—r_nethylth1¢n-2-yl)phcnyl] 1-(3,4-methylenedloxyphenyl)—2—propen-1-

one; .
3-[5-(benzo[b]thiqn-2-y1)-_2-ca1boxym_ethoxy-4~methoxypﬁenyi]-1~(3,4,5—
| tﬁmethoxyphenyl)—2-propeﬁ-l-ohe sodium salt;
3—[5—(benzo[b]t_iiien—Z-yl}#—carboxymetlloxy—2-methoxyphehyl]-l-(3,4,5-
trimethoxyphenyl)-2-propen-1-one;
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Acet oni de, Fl uoci noni de, Fluocortin Butyl, Fluocortol one (Fl aoebtoigore
Hexanoate, Fluocortol one Pival ate), Fluoronethol one (Fl uoronethol one

Acet ate), Fluprednidene .Acetate, Fluprednisolone, Flurandrenol one,

Fl uti casone Propi onat e, Fornncortal, Hal ci noni de, Hal obet asol Propionate,
Hal omet asone, Hydrocortanmate Hydrochl oride, - Hydrocorti sone (Hydrocortisone
Acet ate, Hydrocortisone Butyrate, Hydrocortisone Cypionate, Hydrocortisone
Hem succi nate, Hydrocortisone Sodi um Phosphate, Hydrocortisone Sodi um

Succi nate, Hydrocortisone Val erate), Medrysone, Mepredni sone,

Met hyl pr edni sol one ( Met hyl predni sol one Acetate, Methyl predni sol one,

Hem succi nate, Methyl predni sol one Sodi um Succi nate), Mnetasone Furoate,
Par amet hasone Acet ate Predni carbat e, Predni sol amate ngrochl ori de,

Pr edni sol oné-Erpaaaibithicade it erbpemetipxysgmetiprphenyli i fici nat e, _
Predni sol one. Hex atifdhdkyptidh§iy RiprepcaNeonisodinakat; Predni sol one  Sodi um T
Met asul phobenzoat e, Pr edn| sol one Sodj um Ph i sol.on odi um .
Succi nat e, Prdwrtesymssthoxgdmethoryss arﬁl)?gﬁ”gﬂg'éé‘b{) ‘%} Ylﬁ%ﬁh? sone -
(Predni sone Acebajped-1-ofs;,ednyl i dene, Proci noni de, Ri mexol one, Suprarenal
Cortex, Tixocortol Pivalate, Trianctinolone (Triantinol one Acetonide,
Tri anci nol o@[%@éﬂ?@’@rﬁ@?@fﬁ%@ﬁwp ey RcGidonirmethoxyphenythe-
phar maceutical c lohO8dfm &@l M 49, wherein the antihistimne (H. . -
receptor antago |st) |sselected fromthe group consisting of Chlortrlneton;jﬁ
(Teldrin, - chi‘orapeaymetbonyriepethay-Sfthise-20Bp g dni3sbhinmeghoxpphsmd &t | e
Bronfed,' D net a%ﬁ)pen_,ﬁghéwdkumgaytﬂ proI idi ne) Dexchl or (Pol adex

Pol ar am ne, dexchl or phenl ram ne),  Benadr ?Pé’ﬁ: p&e ram n TaV| st.
(cl emast i ne)3-l4crarkoxym ‘(’@’r%@ﬁ%ﬂf’?ﬁ&%‘z‘ i '57\731’#21?? | |
(tripel ennam ne) p propBy-lich&ni ne, Marezine (cycli zi ne), Zyrtec (cetl rizi ne)
hydr oxyzi ne, . _Antiv In Bovi ne | egr a
H smanal (ast Eaﬁ?&%@ﬁl&“e&gea’ﬁ}‘%iﬁmﬁ H‘& ﬁe(?“‘ SM gﬁiﬂz%e) L
Periactin (cyprohggt adi ne), Nol ami ne (pheni ndam ne, hblalust) Phenaneth o

romet hazi ne Phener an Tacar yl net hdj. | azi ne). andTenmar i
E'P ri nepr azi ; &en-) -yl)—2 4—dm¥etho(xyphenyl] 1 3.4, 5 t;1methoxyphcnyl)—2—propen-l-

_ one; o _ _
_3#[5-(bcnzo[b]ﬂﬁcn-z-yl)—2,4;dim¢thoxyph'enyl]- 13 ,4,S-trin'16thoxypl_1enyl)-2—_:buten-l -

one;
3-[2-methoxy-5- (thxen-z-yl)phenyl] -1 [4—(4-carboxybenzyloxy)-3~mcthoxyphenyl]-2-
propen—l-one _
| -[2-mcthoxy—5 (th1cn-2-yl)phenyl] 1—(3 4-d1ﬂuomphenyl)—2—pmpen—l-one
' 3 [4—(th1en~2-yl)phenyl] l-(3 4,5- tnmethoxyphenyl)—2-propen l-one; L
| -[2-methoxy—5—(thnen-z-yi)phenyl] 1-[4—(4—ammobenzyioxy)—3-mcthoxypheny1]-2-
pmpen—l-one . . :
. -[2-methoxy—5-(thlen-2-yl)phenyl] 1—(4-hyd10xy—3-meﬂ10xyphenyl)—2—pmpen-l-one
3 [5—(benzo[b]th1en-2-yl)—2 4-d1mcthoxyphenyl] l-(2 3 4-tnmcthoxyphenyl)—2—propen—1-' :
| one;
3- [5-(benzo[b]thlen-Z—yl)-2-caxboxymethoxy—4«methoxyphenyl] 1-(3 4,5-
tnmcthoxyphcnyl)—2-propen-l-one
3—_[5—(benzo[b]th;_en—Z_-yl)—2,4-—d1mcthpxyphenyl]—1-[3,5-dim_ethoxy-4—(2-
morpholihoethoxy)phenyl]-Z—propensl-onc;
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201 9 Cctober 2007 53. A conpound of clainms 1-47 for use ino DaebkrZ@7MENT
or prophylaxis of a VCAM 1 nediated disorder in a host. 54. A use of a '
conmpound of clains 1-47 in the manufacture of a nedi canent for the
treatment or prophylaxis of a VCAM1 nedi ated disorder in a host. 55. The
use of claimb54, wherein the VCAM1 nedi ated disorder is arthritis. 56.
The use of claimb54, wherein the VCAM 1 nedi ated di sorder is asthma. 57.
The use of claimb54, wherein the VCAM 1 nedi at ed di sorder is dermatitis.

58. The use of claim54, wherein the VCAMI| nedi ated di sorder is psoriasis.
59. The use of claim54, wherein the VCAM 1 nedi ated di sorder is cystic
fibrosis. 60. The use of claim54, wherein the VCAM 1 nedi ated di sorder is
post transplantation late or chronic solid organ rejectjon. 61. The use of

cl ai m 54, whér&imethomeS\thmu2tylipbenyil Li-metionyat3-pethaxypheayhehendia osi s, 62.
The use of clai m&é cn\_/{%ﬁ{eei n the VCAM 1 nedi ated di sorder is
at heroscl erosi s. o e’ use of claimb54, wherein he VCAM 1 nedi ated .
di sorder is pdstbcandbliptnv)-2.4-dmebpophenyllel(3.Ardimetherypbenybr2pmpeul- wher ei n
the VCAM 1 nedi atgg. di sorder is coronary artery disease. 202 9 Cctober
2007 65. The use of claim54, wherein the VCAM 1 nedi ated isorg_gr S
angi na or snaHR-meghoxypyfthignayinbenyilsl-Cihdimsthoxyf-(hieg 2ryimsthoxppheayly 2t ne
VCAM 1 medi at ed apihdnlfbse;i s system c |upus erythematosus.
3-[4~(thien-2-yl)phenyl]-1-(3,4-dimethoxyphenyl)-2-propen-1-one; : _
3-[2-methoxy-4-(thien-2-yl)-phenyl]-1-[2-methoxy-4-(thien-2-yl)phenyl)-2-propen-1-one

phenyl)-2-propen-1-one.

48. A pharmaceutical composition for the treatment of a VCAM-1 mediated disorder in a host,
wherein the disorder is selected from a cardiovascular or inﬂammatofy disease, comprising _

an effective amount of compound of claims 1-47 in é-pharmaceutically acceptable carrier.

. 49. The pharmaceutical composition of claim 48 further comprising a second. biologically
active agent selected from the group consisting of heparin, frusemide, ranitidin'e; DNAase,
an immunosuppressive agent, IV gamma globulin, troleandomycin, cyclosporin:(Neoral),
methotrexate, FK-506, Myochrysine (gold sodium thiomalate), platelet activating .factor
(PAF) antagonist, thromboxane inhibitor, leukotriene-D4-receptor antagonist, Accolate '
(zafirlukast), Ziflo _(iileuton), leukotriene C, or C; aﬁtagonis_t, inhibitor of '_l¢uk0t1'iené
synthesis, zileuton or an inducible nitric oxide synthase inhibitor, prophylactic agent,
sodium cromoglycate, Intal (cromolyn sodium, Nasalcrom, Opticrom, Crolom,_'O_phthalmic '
Crolom), Tilade (nedocromil, nedocromil sodium), ketotifen, Bo-adrenergic agonist,
corticosteriod, anﬁhistimine (H; receptor aﬁtﬁgonis_t), xanthines and methylé(_anthi'nm,-'
Theo24 (theophyliine, Slo-Phylline, Uniphyllin, Slobid, Theo-Dur), ~Choledyl
(oxitriphylline), é_minophyllinc; anticholinergic agcnt'(ahtimusc_iirinic agent), ‘belladonna
alkaloids, Atrovent (ipratropium bromide), atropine, oxitropium - bromide;
phosphodiesterase  inhibitors, za.rdéveriné; calcium aﬁtagoni:éts,' .nifedipin'e';" potassmm
activators, cromakalim, P38 kinase inhibitors, tricyclic antidepressents, cJun kinase
inhibitors and cylcooxygenase-2 (COX-Z) inhibitors. -
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67. The use of claimb54, wherein the VCAM 1 nedi at ed di sor deg Octbér2007" S

di sease. 68. The use of claim 54, wherein the VCAM 1 nedi at ed -di sorder is =
rheumatoid arthritis. 69. The use of claimb54, wherein the VCAM 1 nediated = -
di sorder is inflammatory bowel diseases. 70. The use of claim54, wherein: -
the VCAM 1 nedi ated di sorder is autoi mune diabetes. 71. The use of claim
54, wherein the VCAM 1 nedi ated disorder is diabetic retinopathy. 72. The: ..
use of claimb54, wherein the VCAM 1 nedi ated disorder is rhinitis. 73. The " .
use of claimb54, wherein the VCAM 1 nedi ated di sorder ischenia- reperfusion
injury. 74. The use of claim54, wherein the VCAM1 nedi ated di sorder is o
chronic obstructive pul nonary disease (COPD). 75. The use. of claimb54, = -~

wherein the VCAM 1 nedi at ed .di sorder jis l.oneryl gnephritis,, .76 e use o
ol ai m 53 FRrRBRRACEHIEReRReS orEe T £ RGBT € fredeipliple o g Rieoted T, Py
ulste of cl a'ﬁ%% ﬁ&\iﬁ’oﬂﬁﬂifnkbll?alb’ﬁf&m_ 54(ka1m5adm' m;m:ﬁiﬁs,y&mmj, serigyal o itne,mag;aést Lna
al | ergies. : e use of claimb54, wherein the i ated.disorder is: =
conj ugct i v{pirbuterol)y gSereypgnt  (salmetgrol), ﬁ?‘Fﬁpgﬂf‘e’f E‘F?ﬂ‘@f“@m#‘g’% %ﬂrﬂs’st ering
the conpouggujift (BlidaRIrbtRAireD terb@iic ai1E0), Foinblafn(Wblt@6l), Wopendimgt of a . -
~second biologically active agent. 80. . A conpound of claim1-47 for use in.
t he treat nipmtro repidg) bambutegyl bydroeblppide, bifgligrol meglyalp.Jspaterol; qarbptergdsy o
accor di Ng f{ur&dnfiride, 5 31MBRERN Nhidischibedid} leloBithaingd hydioSKbEE] eSmidteYSIAM 1

medi at ed di'sorder as_set forth in _any one of clains 55 t ,78.F.l§11 LA

conpound ofumaratg, phedra fsopree %?ékail%ds_@’h?hf"?‘g‘ét@i’a"’b‘?_h Bﬁﬂi‘iﬂdﬁx edrine, vcam

. . sulfate), etafedrine hydro_chloride_:, ethylnoradrenaline  hydrochloride, "_'t_'enoterol__ _
hydrochloride, _'_héxopfenaline hydrochloride, isoetharine hydrochloride, .i_Sdprenaline,f j
mabuterol, meth_oXy—phenamine hydrochloride,  methylephedrine hydﬁ;éhl_oride, .

orciprenaline ~ sulphate, phenyléplnine acid tartrate, phcnylpmpan(ilaﬂline
(phenylpropanolamine polistirex, phenylpropanolamine sulphate), pirbuterbl' .acetate,
-procaterol' hydrochloﬁde, protokylol hydrochloride, psuedoephedrine (psuedoephedrine
polixtirex, psuedo-ephedrine tannate, psuedoephedrine hydrochloride; psuedoephedrine
sulphate), reprotefdl hydrochloride, rimiterol hydrobromide, ritodrine hydrochloride,
salmeterol xinafoate, terbutaline sulphate, tretoquinol hydrate and tulobuterol
hydrochloride.

51. The pharmaceutical composition of claim 49, wherein the corticosteriod is selected from
the group consisting of glucocorticoids (GC), Aerobid (Aerobid-M, flunisolide), Azmacort
 (triamcinolone &_étbx_iide), Beclovet (Vanceril, beclomethasone dipropionate), Flovent
(fluticasone), Pulmicort ‘(budesonide), prednisolone, hydmcortiso_ne; adrcnalme,

- Alclometasone Dipr_oﬁionate, Aldosterone, Amcinonide, Beclomethasone 'Di_p'r_opionate,
.Be'ndacort, Betéﬁiéihasoné- (Beta-methasone  Acetate, Betamethasone ".'Benz'_o"ate, :
Betamethasone'D'i.p._t:‘;:')iﬁibnate_, Betain_ét’hasonc Sodium Phos_phat_é':; Betaﬂlcthasone:_valeratc).,

| Budesonide, Cnclomethasone, Ciprocinonide, Clobetasol Propionate, Clobetasone ‘Butyrate,
Cloco_rtoldn_c Plvalate, Cloprednol, Cortisoné ) _Aéetate, | Cortiirazol_', Deﬂazacort,
Deoxyconone Aéétﬁié’_f(Deoxyﬁoﬁone Pivaiaté), Deprod_one, Desonide, DesoxylﬁiethaS6ne, g

- Dexaméthaspnc'(D.ckamethasonc Acetate, Dexamethasone Isonicotinate, Dexaxﬁethas_dne_

Phosphate, Dexamethasone Sodium Metasulphobenzoate, Dexa-methasone Sodium

Phosphate), Dichlorisbne Acetate, Diflorasone Diacetate, Diflucortolone Valerate,
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medi at ed di sorder in a host according to claimb53 wherein theOdebef2007her
conprises admnistering the conmpound in alteration or combination with an
effective anmount of a second biologically active agent. 203

Difluprednate, Domoprednate, Endrysone, Fluazacort, Fluclorolone Acetonide,
Fludrocortisone Accfatc, Flumethasone (Flumethasone Pivalate), Flunisolide, Fluocinolone
Acetonide, Fluocinonide, Fluocortin Butyl, Fluocortolone (Fluocortolone Hexanoate,
Fluocortolone Pivalate), Fluorometholone (Fluorom_etholone. Acetate), Fluprednidene
Acetate, Fluprednisolone, Flurandrenolone, Fluticasone Propionate, Formocortal,
Halcinonide, Halobetasol Proplonatc Halometasone, Hydrocortamate Hydrochlonde
Hydrocortlsone (Hydrocomsone Acetate, Hydrocortisone Butyrate Hydrocorusone
Cypionate, Hydrocomsone Hexmsuccmate Hydrocortisone  Sodium = Phosphate,
Hydrocortisone. Sodlum Succinate, Hydrocortisone Valerate), Medrysone, Mepredmsone
Methylprednisolone (I\'Ieﬂlylpredmsolone Acetate, Methylpredmsolone Hemisuccinate,
Methylpredmsolone Sodium Succinate), Mometasone Furoate, Paramethasone Acetate,
Prednicarbate, Prednisolamate Hydrochloride, Prednisolone (Prednisolone Acetate,
Prednisolone Hemisuccinate, Prednisolone Hexanoate, Prednisolone Pivalate, Prednisolone
Sodium M'etasulphobcnzbate, Prednisolone Sodium Phosphate, Prednisolone deiu.m
Succinate, Prednisolone Steaglate, Prednisolone Tebutate), Prednisoné (Predhisone
Acetate), Prednylidene, Procinonide, Rimexolone, Suprarenal Cortex, Tixocortol Pivalate,
Triamcinolone (Triamcinolonie Acetonide, Triamcinolone Diacetate and Triamcinolone

Hexacetonide).

52. The phanhaceuti_éal-coinposiﬁon of claim 49, wherein the antihistimine (H;. receptor
-antagonist) is 'écleéted from the group consisting of Chlortriméton'.' (’I‘cldrin,.
chlorphcmramme), Atrolnst (brompheniramine, Bromarest, Bromfed, Dunetane), Actidil
(triprolidine), Dexchlor (Poladex, Polaramine, dexchloxphcnnamme), Bcnadryl (dlphcn-
hydrammc) Tawst (clemastme) Dimetabs (dunenhydnnate Dramamme Marmme), PBZ
(tripelennamine), - pyrﬂamme Marezine (cyclizine), Zyrtec (cetirizine), hydroxyzme
Antivert - (mechzme Bonme) Allegra (fexofenadme), Hxsmanal (astemlzole) -Claritin -
'(10ratadme) Seldane "'-terfcnadme) Periactin (cyproheptadme), Nolamlnc (phemndamme,
_Nolalust), Phenameth (promethazme Phenergan), Tacaryl (methdxlazme) and Temanl
(trimeprazine).
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53. A compound of claims 1-47 for use in the treatment or prophylaxis of a VCAM-1

mediated disorder in a host.

54. A use of a compound of claims 1-47 in the manufacture of a medicament for the

treatment or prophylaxis of a VCAM-1 mediated disorder in a host.

55. The use of claim 54, wherein the VCAM-1 mediated disorder is arthritis.
56. The use of claim 54, wherein the VCAM-1 mediated disorder is asthma.
57. The use of claim 54, wherein the VCAM-1 mediated disorder is dermatitis.
58. The use of claim 54, wherein the VCAM-1 mediated disorder is psoriasis.
59. The use of claim 54, wherein the VCAM-1 mediated disorder is cystic fibrosis.

60. The use of claim 54, wherein the VCAM-1 mediated disorder is post

transplantation late or chronic solid organ rejection.

61. The use of claim 54, wherein the VCAM-1 mediated disorder is multiple

sclerosis.
62. The use of claim 54, wherein the VCAM-1 mediated disorder is atherosclerosis.

63.  The use of claim 54, wherein he VCAM-1 mediated disorder is post-angioplasty

‘restenosis.

64. The use of claim 54, wherein the VCAM-1 mediated disorder is coronary artery

disease.
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65.  The use of claim 54, wherein the VCAM-1 mediated disorder is angina or small
artery disease.

66. The use of claim 54, wherein the VCAM-1 mediated arthritis is systemic lupus
erythematosus.

67. The use of claim 54, wherein the VCAM-1 mediated disorder is Crohn's disease.
68. The use of claim 54, wherein the VCAM-1 mediated disorder is rheumatoid
arthritis.

69.  The use of claim 54, wherein the VCAM-1 mediated disorder is inflammatory
bowel diseases.

70. The use of claim 54, wherein the VCAM-1 mediated disorder is autoimmune
diabetes.

71. The use of claim 54, wherein the VCAM-1 mediated disorder is diabetic
retinopathy.

72. The use of claim 54, wherein the VCAM-1 mediated disorder is rhinitis.
73. The use of claim 54, wherein the VCAM-1 mediated disorder ischemia-
reperfusion injury.

74. The use of claim 54, wherein the VCAM-1 mediated disorder is chronic
obstructive pulmonary disease (COPD).

75. The use of claim 54, wherein the VCAM-1 mediated disorder 1is
glomerulonephritis.

76. The use of claim 54, wherein the VCAM-1 mediated disorder is Graves disease.
77.  The use of claim 54, wherein the VCAM-1 mediated disorder is gastrointestinal
allergies.

78. The use of claim 54, wherein the VCAM-1 mediated disorder is conjunctivitis.
79. The use of claim 54, further comprising administering the compound in
alternation or combination with an effective amount of a second biologically active agent.
80. A compound of claim 1-47 for use in the treatment or prophylaxis of a VCAM-1
‘mediated disorder in a host according to claim 53 wherein the VCAM-1 mediated
disorder is a VCAM-1 mediated disorder as set forth in any one of claims 55 to 78.

81. A compound of claims 1-47 for use in the treatment or prophylaxis of a VCAM-1
mediated disorder in a host according to claim 53 wherein the use further comprises
administering the compound in alteration or combination with an effective amount of a

second biologically active agent.
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