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0 " BACKGROUND OF THE INVENTION

Adhesion of leukocytes io the endothelium represents a-ﬁuidamental,[early event in a
'wide' variety of inflammatory con&i_ﬁons, autbiinmun‘e disorders - and.- bacterial and viral
infections. Leukoe}&e recruitment to endotheliﬁm‘ is med_iateﬂ in pai-t by the - inducible
‘expression of adhesion molecules on the surface of endothelial cells that interact with
15 countelreceptors on immune cells. Endothelial cells determine which types of leukocytes are
recruited by selectlvely expressmg speel_ﬁc adhesion molecules, such as Vascular cell adhesion
- molecule-1 (VCAM- 1), intercelhslar adhesion molecule-1 (ICAM-l) and E-selectin. VCAM-
~ binds to the mtegnn VLA-4 expressed on Iymphocytes, monocytes, macrophages, cosinophils,
and basophlls bui not neutrophﬂs “This interaction facilitates the ﬁrm adhesmn of these
20 leukocytes to the endothelium. VCAM-1 is an inducible gene that is not expressed, or
o expressed at very low levels in normal tissues. VCAM 1.is upregu]ated in a number of
mflammatory diseases, mcludlng arthritis, astbma, dermatiiis, psoriasis, cystic. ﬁbros1s post
transplantatton late and. chronic selld ~organ rejection, multiple sclerosis, systemic lupus |
erythematosis, ' inﬂammatofy -bo‘well_ diseases, autoimmune diabetes, diahetie' reti_nopatli}’,-_
25 - thinitis, ,isehemia-reperﬁjsion .'injury, i)ost-angioplasty' restenosis, chronic obstructive:
o pu]menary disease (COPD), glomerulonephritis, Greves disease, gas'trointestinal. allergies, -

conjunctivitis, atherosclerosis, coronary artery disease, angina and small artery disease.
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ni ng of each regul ar issue of lhe PCT Gazette. (54) Title: l '
'1,3-B1S-(SUBS' | 11 UTED- PHENYL) - 2- PRCPEN—l ONES AND THEI4® LJSEUEFO!TEF@&T :
VCAM 1 MEDI'‘ATED DI S- ORDERS (57) Abstract: It has been discovered certain
1,3 bi s- {eQBEE2PLt ed- phenyl ) - 2- propen-1 -ones, includi ng cecpasat72d

forml a (1) inhibit the expression of VCAMA, and thus can be used to treat

a patient Wi thofad RAHOGEAE % ﬁp‘%é é reﬁg 2P LR blerdsd! | & {Bgﬂﬁ%é(
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.erytne .
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3-BI S (aﬂéBﬁIEleIddﬁEaePldEthﬁu@ RREREN ckinOWES theiRim Tl RsliefF id Ghel BlebiriodCoM 1
MEDI ATED DI SORDERS The present .invention includes novel heteroaryl or .

het er oMfAMcl andrasrujtmeniof mongpuglear Jerkagytys thahexpsess-the infesyimeountsimeceptor,

TeC o0, TR L |l R 8, G50 ISGheof BURLRA P
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‘that has -aj | east ne phen substltuent that is an aryl, heteroaryl-
het er oEYfOKINES,EPEEY, 1 acﬁ?’??ssa"é%?ﬁ tngs| thathelp nrepagaie quat_lplsome miture

 Bocemireimil it AR e %ﬂ&dﬁﬁ@éﬁ%ﬂ% b

~the endmsbielqe]lrprohﬂfnrf&manmd axtranctialze niatdix depositjorev Phimidtolgical tbibitier ef y of
aut oi,mune di.sqgrders- apnd bhacgterial_ and vir

infla condltlo

| nf ect MoHAMLL EIREEYPR B oG SR 1o TRkib SPRSFPASIOSS 1B el ankna] dp?é%@ t he

I nggIC t&ﬁldell et al., Circulation, 100: 42, 1999). A monoclonal antibody against VCAM-1 has also
“been shown to inhibit neomtmlal formatlon in a mouse model of artenal wall i m_]ury {Oguchi,

8., et al., Aiterzoscler Ihromb Vasc Biol., 20 1729-1736, 2000).

- . Asthn.m,' which is mcreasmg in prevalence and morbldlty world—wide,; is a chronic
_ ihf_lanjmatory disease characterized by Iuné eosinophilia and bronchial hyperreactivity. The
20 interaction between VCAM-1 on lung endotﬁe]ial cells and VL.A-4, which is _thé integrin
- counterreceptor expressed on eosinophils, is thought to be impdftaﬁt for selectiVe eosinoplﬁl '
_ rec_mihnent.' Eosi;lophils have been considered én__important effector cell in the pathogenesis of
asthma’ and other allergi.g' di_scases. Activét_ed eosinophils release proteins such as major basic
_ protein (MBP) that have been demonstrated fo induce bronchial hyperreactivity, o'ne 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 R
endothelium of subjects Wlﬂl asthma who have air flow hmltat:lon, when compared with
' subjects without asthma (Pilewski, ot 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,, Cﬁﬂ.. Exp. Allergy, 28 (12): 1518- _
1525, 1998). An elevation in serum sblﬁble VCAM—I I_é_vels has also been demonstrated in S
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expre55|on of adhesi on nol ecul es on the surface. of endothellgl cells that
interact with 15 counterreceptors on i mune cells. Endcthdprapreeills

det er mi ne_whi ch types of |eukocytes are recruited by selectively

expr essi NP Y% i ¢ adhesi on ol ecul es, such as vascul ar BETUSeIAEN on

nol ecul e-1 (VCAM 1), intercellular adhe5| on nol ecule-1 (ICAM 1); and ‘
E- sel epitichts Widbboing i B6ScHiA) dsthend BERS ddinphedt HitBXBTAS SRderORaBIY %ﬂ&ﬁ%ﬁ@

nonocyt es, macrophages,  eosinophils, and basophils but not neutrophi
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 expr oonniet etBhendie i ohatd B0 LB Do ARE Wb IR SRR ek 1

_ nunbermofise mﬁblamm@gly aBhERQ SKEAM- D @k pbsdign Wak Bhowh S0 bashiuRd Wesdkéd i S,
psorl astal cysti c fibrosis, post transgl antation late and chronic solid

fI lergs ofid pimimiration c pk 3 pati- ki @ubeﬁmswasﬁ effiepiéveaio sinbibiting
: n AU il DRkt h SRR G BY iR ARG S g&s'{zg%hgﬁ 5 B, e {c@%

25 rhinit hem a- r epert usi Injury, T asty?

. chr oni knreirstly, Q81 188 1994)[ mnﬁaeyexddaﬁas“er {heTRPhrtar@t QFRICAMINE O slildrie, asfBng €S

‘di sease, e2€’a§_t roin est al | ertgl es, conjunctivitis, atherosclerosis,

cor ondtQ™ gﬁ%‘ilﬁ‘i BHee- dhnld kngokent migeshadsewer epgingplnlsadnd 2005
WO 01/98284-1 é%l‘ééé‘i@ﬁ/tﬂ&mﬁd é’@ﬁ:%vd%@fi’é cérﬁ%ﬁ&i%ﬁ@n Bﬂ'%c%abuﬁ't fRhbly ags @

tesult of atherosclerosis, mai ns the cause
i Hfusttitaldf ze seositizationsand Athallengsctestoos hmgsVétAM—sleaqmessimrmit &

Iﬂ@ﬂﬂm_
ot el B oiRLs abb 3 Pako. bl ek 4 b6ierd e whetsy
passaggsckihgd tRdieepeR! dreaélﬁ&@%pfvdm k368984 %oelhbé o PRGs %InOLﬂjﬁnai gﬂdgﬁsof? an

beconme unstabl e resultlng I n plaque rupture, nbosi's, myocar
- i nf ar @sthore Eadbict eheafiinc/. Respir. Giredded. 14I9t 1185 hkﬁﬁ/ "894; .Adlrahmh,ew thalt, 4rhe

|n|t| v t-hergscl in he arterial,
endot Re ATy Rl (e MR T b Tc aPoR SRR abiinkiing he TuPorine o
masoneCAM- 1mmcmtse&ﬁbhmn Aleptie ssfldnh@atict. EBosirib b Bl SERIIr ANt effofidy 4.
(OPBrie et al Ain. Invest., 92: 945-951, 1993). Subsequent -
convercs} gpp alfergic I‘hlIlltlS VCAM-1 has been demonstrated to be upregulated 24 hrs after nasal
allergen provocatlon in patients with seasonal allergic I‘h.IJJ.ItIS but not m siormal subjects

(Brawnstah, G. J., etal ,J. Allergy Clin. Inmiunol., 107: 469-476, 2001).

_ _ Rheumatmd arthritis (RA) is a cl]mcal syndrome of unkuown cause characterized by
20 symmetnc polyarticular inflammation of synowal—hned jomts. The role of adhesion molecules-'

" in the pathogenesis of rheumatoid arthritis (RA) has also been well documented, and VCAM-1
expression on synovial fibroblasts is a clinical ]ial_]mark of RA (Li, P., et al., J. Immunol. 16{4:
5990-7, 2000). VLA-4/VCAM-1 interactions may be the predominant mechanism for

| recruitment- of léukocytes to the synovium (Dinther-Janssen, et al, J. Immdnol. 147: 4207-
. 25 4210, 1991; Issekentz and- Issckeutz, Clin. Tmmunol. Immunopathol. 61:436-447, 1991;
- Morales-Ducret et al., J. Immunol. 149:1424-1431, 1992; Postigo: et al, J. Clin. 'Invést. o
© 89:1445-1452, 1992; Matsuyama, T., et al, Hum. Cell, 9: 187-192,1996). In support of this, - -
‘ incréased VCAM-1 eXpressiQn has . Beeﬁ found in RA syn_oVial' tissue compared Wlth
7 osteoarthritis' and control tissue (Wi]ldnsdn et al., Lab. Iﬁve&i 69: '82-88 1993; "Furuza‘-ﬂa-
i-30 Carballeda,.? et al., Scand J. Immunol. 50: 215-222; 1999). Solubie VCAM—I is higher in RA -
~ patients than i in control sub_]ects (Kolopp-Sarda, M. N., et al Clin. Exp Rheumatol 19: 165-
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- ast hma

| 10 l.eukocytes to foany nmacrophages results. in the synthesis of a wide :
variety of . inflammtory cytokines, growmh factors, ¥ JeheabatdGct ants

that hel p propagate formati on of the mature atheromatous plaque by further
i nduci ng VE 8B4l i al activation, |eukocyte recruitment, sREBUROLHG¥C] e cel |
proI i feration, and extracel lular matrix deposition. Phar macol ogi cal

i nhi bi t7horom). SOWJCM BESheRl shedn Wc}feﬁmmﬁbcfol Thichi (Kﬂdxﬂ,eratctle yosi s

in several aninmal nodels 15 (Sundell et al., Grculation, 100: 42, 1999). A
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endot h IL.s.the integrin counterreceptor
expresgilea(ﬁugﬁqﬁrdé%r?%g%bl\ﬂg% %%%ﬂte&fo be inmportant for sel ective

eosi nophil recruitpent. E03| nophi | s have been consjdered an.inportant -
effector cefdhr qmctvh%anya anb SFeoTRRANYHIg: FASE ahaoopho%ﬂoama@ﬁg?rg dagages. -
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i gUI A SRS IPon SR oe (TGS ah dbe HEH Pt Rereitfla i Slato,
upfégu ’

ast hna1%tétalatta\e%n@1atesf‘tqﬁtftﬂctezté@&b&.{ge s @efmﬂoﬁ@& M, H?—tmm: wrheut

ewski, et Am Respir. Biol., 12, 1995
OhkaviaB83, lr994) e8LE| musclsamples mhmenva@lat inviltrateBhawe ,grelazer 611@21611@199@1

- Gosset, P t. Arch, 3 106:;

 eckenewneeisigh ofy M corfiil wift b Bafiys VDR o poriGasellr Dl augy o,

~ el evat pértrdl @aﬁe\gﬁ PADS ebhlg MaAWREne DR, $21669-6715 099B)en Iearemes e d 6f 2 20
January 2005 01/ 98291 PCT/ USA /19720 pat Il-ents under goi ng a ronch| aI _

aslﬂnma SiAMck haonlpabeen drmenstisled) i kiderys oftlupiscorend dpg niice compared to

. nonautoimmune strains and its expressmn mcreased with disease seventy (McHaIe LF,etal,
J. Immunol. 163: 3993- 40_00, 1999). VCAM- -1 expression on mesanglal cells in vitro can be
- stimulated by IL-1, 'TNF.-OL,' and INFy exposure as woll 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). Fuﬂhennore, soluble VCAM-1 is hlgher in SLE pattents than in normal
' sub_]ects (Mrowka, C., et al., Clin. Nephrol 43: 288-296 1995; Baraczka, K., et al, Aeta. |
Neurol. Scand. 99: 95-99, 1599; Kaplanskl G et al., Arthrms Rheumol. 43: 55-64 2000;
Ikeda, Y. Lupus 7: 347—354 1998) and correlates w1th dlsoase aotmty (Scudla, V., Vnitr. Lek. _
25 43:307-311, 1997). - -

Increased VCAM 1 expressmn has also been domonsu‘ated in sohd organ transplant- -
1‘6_]6011011 Acute h‘ansplant rejecuon occurs when the transplant rec1plent recogmzes the grafied
organ as “non-self “and mounts an’ immune Tesponse charactenzed by massive mﬁltratlon of

- 1mmune 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 moreased levels of




(Montefort, S.; Koizum, A, din. Exp. Immunol., 101: 468-73, 1995)
Several animal studies. further denonstrate a spati al Qéhd'afléﬁﬁbr%%
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and Issekeutz, din. |munol. | munopathol. T 436447, 1991;
Mor al 430618 8998 Zembala, M., ehehuder Trqwiamm 1@3,11938393_1ﬂezp&st¢tg@ éﬁdw N

din. @gﬁ@y&w 89: i%l&{tﬁ%gwl?@o%m%@bst&y%% CoreutShio'9ls: TH1T, 684,

,187 1 ’I'n"suppor
Multiple sclerosis i 1s a common demyehnatmg disorder of the central nervous system,
 ‘causing patches of sclerosls (plaques) in the brain and spinal cord. It occurs in young adults
- 20 axid has protean chmcal manifestatioﬁs It is well documented that VCAM 1 1s 'eXpreésed on
' ,. - brain mlcrovascular endothehal cells in active les1ons of multiple sclerosm (Lee S. J, et al J
- Neurcimmunol., 98: 77-88, 1998) Expenmental therapy of cxpenmental automlmune -
encephalomyeht:s, which is an animal model for multiple sclerosxs using anubodles against
- several adhesion molecules, mcludmg VCAM-1, clearly shows that adhesmn molecules are
. 25  critical for the pathogenesis of the disease (Benvemste et al, J Neurozmmunol 98: 77-88 |
7 '_ 1999) A time and dose dependent expression of VCAM-1 and release of solubie VCAM—l
- were detected in cultu:res of human cerebral endothehal ce]}s induced by TNFoc, but not in |
‘penpheral blood mononuclear cells (Kallmann et al., Brain, 123: 687-697, 2000) Chmcal data_
. also show that adhesmn molecules in blood and cerebrospmal fluid are up-regula:ted throughout
30 the cllmcal Spectrum of multiple sclerosis (Baraczka, K., et al,, Acta. New ol. Scand. 99: 95-99
 1999; Reickmann, P., et al., Mult Scler., 4: 178-182, 1998; Frigerio, S., et al, J
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- shown to be

‘increased VCAM 1 expression has been found in RA synovi al tislsue conpar ed
‘with osteoarthritis and control tissue (WIkinson et at0Q Jabgbry| 20@st .

- 69: 82-88, 1993; Furuzawa 30 Carballeda, J., et al., Scand. J | mmunol.

50: 215- 2300 0113839 . Sol ubl e VCAM 1 i s higher in RA  pati enPETURGHILITIW contr ol
subj ects (Kol opp-Sarda, M N, et al., din. Exp. Rheumatol. 19: 165 3 20 -

Januar Ne@g%»@l 08798293, 195%) HM&%Q néfion %@P&rapﬁ@. |Mé@m¥€@ﬁ% withasibeen

efmtactic for T cells (Kitani, A, .l muzun. 161:

- 4931- &db@ﬁ%)nolmtbmsnc}adsj‘ﬁfﬂm t may beﬂ)n@fmqumoldifm@l th!@rib@asec(ﬁhwetf or
' n hogenesi s by inducing mgration and -
_ recrw%inétz&‘ éff"” iﬁ‘gﬁ 5@%&@@ expressed on fibroblast |ike synovi ocyt es

has al so been inplicated in enhanced survival of .activated synovial fluid

B cells (MarDlﬁbGﬁ@S mellitag ishemetabolic diepserintwhicieatbehydrate lessamm redieg t hat

may furt g o

B OB o o BIR0SAsh pEULAM ! R0 18000
I Upus mslb@sﬁﬂ@cﬁﬂss 103 Play Befagetions! patheshysiotesed! rolain ¥abdksl(Whayes and rol e
in SLE. Expression of. VCAM 1 is increased on dermal vessel endot hel | al ,

cells thnqad{qr@mzs ard Wmholaeﬂﬁsﬁérdygﬁeﬁa?ﬁé 1 195 Keadps Rerfdic ,

G seackobby g 18314 LRl 15 Gl P o8 Bt S @%ﬁé‘a%ﬁve%ﬁ%%fse%ié"
- muscl echaarteliesad Wytdhrcpﬂdi ihypa-gbylca:ma, rlycobure evdnavmdgelea:rcﬂytednstpkhmbmdbsm,e| |
“1R e Elvend A BRaR bR OGRSV AR oty B OLBR &
.52 66 5Ll M%ﬁabﬁ&cw?s%%éﬁﬁﬁﬁ@ Wodefs éﬁ d}@é%és i Sin?llsS OLAARNet al.,

dermns[hat ed in neys o us prone MR LITpr m.ce conpared- to
nonautBomrona Researak,n48:alf3, i1097;eQpukiseti an inbetokeginl Al tAH40) 38075 eHas'éefeilh,t y

~(McHal noj .. 1 93 4QQ0, 9 '
expreslg“m# C}F Aéga%gllgmténf'%n {/P{" wcbgf?’? 8?1 ﬁéﬁ@’c Z%%oy PEQT, eT’Tﬁlf?-(x,'
and | NbYp8% R4 B9: A305%81996 38 hoferdd bl BidolbliRid, 39: 61| 19WEKopAM] Dikber.

- 15 Med., 15: 661-667, 1998). In addition, complications - of diabetes often include peripheral

| vascuiopathiesr such as diabetic reﬁnopathy and -diabetie nephropathy. It is‘ beﬁeved that

. adhesion of leukocytes to the penpheral vasculature plays a central role in the vasculopathles
oﬁ:en assomated with dlabetes . _ _ ;

Crohn’s dlsease also known as regional ententls isa subacute chromc mﬂammatory-'
20  condition of unknown cause, mvolvmg the internal ilenm and less frequently other parts of the
| 'gastromtestmal tract. It is characterized by patchy deep ulcers that may cause ﬁstulas and
' nan'omng and tlnckemng of the bowel by fibrosis and Iymphocytlc mﬁltratlon Ulcerative
cohus 1s a chronic disease of unknown cause charactenzed by ulceration of the colon and
rectum, with rectal bleeding, mucosal crypt abscesses, mﬂammatory pseudopolyps, abdommal
25 .pam, and dzarrhea It has been reported that serum- VCAM-1 reﬂects the grade of mtestmal ' |
.' mﬂammatlon n patlents w1th Crohn’s disease or ulcerative colitis (Jones et al,, Gut, 36 724-. '
30, 1995; Goggms et al, Ga.stroenteralogja 108: A825 1995; Goeke and Mann3, '
" Gastroenterology, 106: A689, 1994; Goeke et al., J. Gasterokenterol 32 480—486 1997 Loftus
- 'et al., Gasti oenterology, 108 A684 1995; Tahami et al Gastroenterology, 118: A344 2000)




. and -anti-DNA autoanti bodies from SLE patients (Withrich, Kidney Int. 42: -

903914, 1992; 20 Papa, N. D., et .al., Lupus, 8: 423-42%) Je9989ryL&#05> K N,

et al., gé&ﬂ{gkgg]unol | munopat hol , 81: 229-238, 1996). Furthernore, )

sol ubl e VCAM T“I"s hi gher in SLE patients than in normal BubBPRU{18720M owka,

C., et al., din. Nephrol. 43: 288-296, 1995; Baraczka, K., et al., Acta.

Neur olAntiBodisslto YTA Mk 52 Bfve He28 Showia o &ﬂﬁllidnrate&xpeﬁtneﬁta)llyﬁic}jﬂtbcﬂ bd)lﬁ}'sﬂlﬁeﬂid:aol 3

~43: 55,64, 2000; eda, Y., us, 7. 347-354, 1998) and correlates wt
diseai%o%aé‘ﬁ&,&s?b(%e’&ﬂi 80: 1@4,15%%21090}3& 25 43: 307-311., 1997).

I ncreased VCAM 1 expression has al so been denonstrated in solid organ

- transpl ant Psemjsecisi phronicugkin thseass phantteriegd by ieoythanetons seutiag pldyges as a

e el LEBRRSP S Set B bl el o Boen OB B 1
edgnmap, §net 1S DOIABEEDERR 0L S0 871{-884, h@??}?&i@Aﬂf—l E%%}Eéﬂﬂﬁ@h?ﬁgoﬁgﬁ@éﬁﬁ”-

. Acute 30 rejection occurs in a matter of ‘hours or s and has been
~cor r ebsitcetipwiedhta mormalsskin| Ereves, & VO JardwarfJekd) 0Bermangd, 29 95272, 1993;

£ UBGAASTR0 NG A st T 0 ke ST R A
Pel | et iceirelafd witle Hisahse, activity EEhapl RL EQBr. B Derdibol., 199234-7 Agogpnocl onal

anti body to VCAM 1 has. been shown to inhibit cardi ac all ograft rejection in

‘mce (Pelf{getger , kTR -0 nd . red ek et het, Ry, et
al ., Tr ans;@?-a%‘t aPtalt%F\‘ Q%'E’r oéeegil(3 ggss’é@ggg‘%Séﬁéiiﬁblg%gg&%sz’Lﬁ%ﬁg ,an%t

ali0, 3,778,209 taMikdfondy efl ala nspiéelnispthe@drresfn difiS GrONI304139%6 ) Emdiyt Wdiearsizy ven
for 20.days_can cause conplete inhibitiqn of rejection and |ong-termgraft

accep thet Belyursatizated dptty jacids {RIARAS 2 rang: theis hyggoperpyides dtox-EHHAs"),

Chr oni. & ) . | N ‘ . 5l aiinct

- from gvgllﬁl gg?ir[ﬁ%c{sr%ngg‘%mﬁ %ljl%(k:fﬁ on ﬁ%ﬁ?’% a ?‘gg}gl& %%ﬁég‘gﬁl‘gé&gﬁgf%ﬁ)gg&aﬂ)él 0SS

~ af t er theemplession ofi 84T AM-1 sl ploa inttacelhilar ddhetiohanolealleyl ECAMS1)16r E-selectin - '
characteri zed cqneentric neointimal growth within vessels thaf.is.

T ar gely s st ool o Tiughes RiHTaRn Jp1 5 fof HOGHED BY TORPRSGEnt o0
bes t hemeeastdytdkine Bigasle! 1k i18 FRSenRhelt HilcovalOst al mpeah 3ha REHSHsty

“including: iSchem a-reperfusion injury, inmune conplexes, . -

' 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 hydroperoxidé (15-HPETE) induce cell-surface gene expression of VCAM-1
but not ICAM-1 or E'_éelectin. 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. S o - : :

ol

PCT WO 98/51662, filed by AtheroGenics, Inc. and listing as inventors Russell M.
_Medfofd, Patricia K.- Somérs, Lee K. Hoong, and Charles Q. Meng, c;lahns pribrity to
o provisional application US.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 léast one,
and soﬁetimés a composite profile, of reducing choles"cerol, lowering LDL, and inhibiting the
expres_sionofVCAM—i.' S o . ' ' o

- USS. Patent No. 5,155,250 to Parker, et al. disclosés that 2,6-dialkyl-4-silylphenols are

: antiatherosclerotic agenté.- The same compounds are Hisclosed as serum choiestéml lowering
. 30 . agents in PCT Publication No. WO 95/15760, published on June 15, 1995. U.S. Patent No.

.7-




‘hypertension, hyperlipidema and viruses. Al of these factosz have been,
associated with induction of VCAM1 in endothelial celdk JaThereg &0%l so a
strong correlation of soluble and 15 tissue VCAM1 levels with chronic
rejecti ofVOBE?®Ynska, M,. Pol. Arch. Med. Wewn, 100: .REHEUZ/E7201908;
Zenbala, M, et al., Ann. Transplant. 2: 16-9, 1998; Solez K, et.al.,

Ki dneys,608,085 B Plaflitdl et al Sdiscldsts hat 430y1ate@ A/silyKQBMiolehidit the pebxidhtion of
Gircul ation, 95: 191-6, 1997). Miltiple sclerosis is a commpn denyelinating
~di sor dePLeloweslasapn ehalesiasely andsingibst theexpression af Ve gnd thuscare useful in

- (pl aqu&l[%)tre;ﬂrﬁ1 R&s 6’3{:1@1% ;;spinal cord. It occurs in young adults 20 and -

-~ has protean clrnical nmanifestations. It is well docunmented that VCAM1 is

expressed on brain microvascul ar endothelial cells in actiyve.lesions of

mul tiple scPelodY9 PBEd28), whichewlaims phoritye §9 cprewisional applicatipngd).S folg) |
Experi ' =01 1% . 4L I ich
s San SRDAR20, JEEFEY Nly 1001 OF Bty T QUi Rine PARTRAMALNE L0 it

- sever afiselddee shonsenaf 2 group of compdundisiag c¥diddatculad watebtynts radantidlanaditesi on
nol ecul es. are 25 critical for a%ge- at hogenesi s .of the disease (Benveniste.
et al ,38FSNBUFRARRGHAN leasboney aapsommetiney a composiis mipkleqptrduepe rhelesterol,
expr espiRAng LYEAMnk amdbiish efe e chireSRin ke VM L an\&emmd%sf%@%w ag
.cultures of "human cerebral éndothelial cells induced by TNFa, but not In
per i prataflavmadrnanoradivessnlacetdt agéiial | mann et al ., Brain, 123:687-697,
2000). dinical data. also show that adhesion nolecules in blood and
cepebr ospi ngl Sf Phlielt RS, 51980, Ron |satedyg7hrsormasust 53B01B3Re; slsbnbeal spegRaum of
nmul tiple sclerosis (Baraczka, K- 7ef al.. ACta. Neurol. Scand. 99: 95-99 ‘

| 1999; 5,85 44% B.846.959; 577:203; Nt 5,733126P. to Medfesl, 1622l desh the geeief S,

‘5o o3 iR o JReE AL OB RO o e SLARRIEHE Bl 6

cel |  chdremiflamnmarbsc disesses.UchxagpbCMbddeaydiam peneflidiae-N-cirboditdodty] ag- t hi s
di sease (Elgvaara et al., Arch. Neurol.  57:546-551, 2000). D abetes. -
mel | i sodumms NoNndifcasmivanedindlsNarhodithjonten andr sadira Mt digthylN-eatbeditirigate.

r §3ucefhe patents teach that the compounds inhibit the expression of VCAM—I. _ o

| PCT WO 98/23581 disclosés the use of benzé.midoaldehjzdcs and their use as cysfeine'
. i)roteasg inhibitors. o | !_ '
~ PCT WO 97712613 of Cornicelli et al. discloses corﬁ_pdunds; for the inhibition of '715.-,'
| lipogenase to treat and prevent inflammation or athefoscierosi_s. Compounds disclosed include
20 benzopyranoindole, benzimidazole, cétacholes-? benzoxadiazines, benzo[a]phenothiéziﬁe, br
related comliounds thereof. | ' |
Japanese Patent No. 06092950 to Masahiko et al. discloses prepa_rﬁtioﬁ of ‘epoxy
'compou‘nds. wherein electron deficient olefins such ,as' acylStSHeﬁe' Vder'ivatives', styreﬁe
_ derivatives, and cyclohexenone derivatives are efficiently oxidized by a hydiogéh peroxide‘
‘2_5‘ . derivative__iﬁ_ the presence of a primaxy- or secondary amine in an ofgénic solirent to give sa1d '

. _epbxidcs which are useful intermediates for pharmacentical and flavoring materials.

. U.S. Patent No. 5,217,999 to Levitzki et al. discloses substituted styrene compound as a
o m_eathod of inhibiting cell proliferation. -




5 and that of lipid and protein is enhanced Evi dence has accunul at ed
‘that-increased | evels of adhesion nol ecul es may play a&d uatieegatd05
pat hophy | role in diabetes (Wagner and 7il ma, ‘Hornone and
Met abol | ?@‘Z&g@gh 29: 627-630, 1997, Kado, S., Diabet esPEEUSOITH),
_Pract., 46: 143.8, 1999). It is caused by an absolute or relative

defi ci ency Glﬁaleonm(ll; Bl-bmmiomanc—ptmﬁehﬂmnbeﬂcdntpcﬁinﬂ@ are:nattmtpgidtﬁfsri’emed

& coneRcth B P L bR Reeiorsa o mesons et plsloanes, <
patient §-bi’§Lder%@—B?6p%ﬁ 198Hs '(nhﬁaa{aeﬁn@arég)a'anqugbﬁa%q@f 8;% 9;11 -038 8R! s

(Lorin et al. Hor none Researth, 48: 1
. D| abettbs p@paratlm of Macejmgﬁl coldpositiens fulr the trd:'aﬁﬁEEi of. prd;ih}&éiéﬁ)of 498ber of

D Apcroro tschats mRbRRE | 8lifins ariptoe adnil ePUBeR opapaions SxoFiney 006
. Koga M) . coblliabas mvolﬁn%@ﬁkeouoﬁ%y ﬁ@ﬁccfb@&er FQS nit)ﬁzloggﬁligh% %E‘Va 1&%@%&8@6&“5 -

of di abetes often include peri'pheral vascul opa etic
1 et | nOFATyesa it ngpplpwici disondgys aod a) hgnditionsi conirdy wicrdorghaitms adpassites. of
leukocytes to the peripheral vasculature plays a central role in the -
- vascul opat PEF Wef om7mnmai3eoomera§mmt&§em% WBroad U8 AFCubtitieaknOWn
as regional enteritis, is a subacute chronic ' inflammatory 20 condition
of unWH%WHH@QG§@T0FW$6@VW%@$@ﬁ%ﬂ¢¢n@@ﬁﬁﬂgﬂMBeun1and |l ess frequently other
parts of the gastrointestinal tract. It is characterized by patchy deep:
ullBers thaP(ihyp6c20936 (RCI/HKRSS/00a88) distidsesv thirzaidinidbek efbrvatiads bhembovel
by flg 03|s and | ynphocytic infiltration. Ucerative colitis is a chronic
disea &unknown cause characterized by ulceration of the colon and
rectum wi-th rectal bleeding, nucosal crypt abscesses, inflanmatory
pseudopol yps, abdom nal 25 . pqah qu diréirrhea. |t has been reported that
serum VCAM 1 reflects thé@ i ' inflammation in patients
with Crohn's di sease or Ye _gd| i ‘\\ Bnes, et al., GQut, 36: 724-.
- 30, 1995; Coggins et al. agtT o¢ -108: A825; 1995; Coeke and
‘Manes, (Gastroenterolegw, 104: /,-Gbeke et aI., J. Gaster
6kenterol . 32: 480- 486, 199Y;—Bof t u ‘®istroent erol ogy, 108: A684,
1995; Taham et al., Gagtroenterol ogy, 1HB A344 2000) 6 - '

which act as PAF anta'gonists' or 5- lipoxygenase inhibitors. The ‘compounds are used in the
prevention and treatment of mﬂammatory and allergic dlsorders mediated by platelet-actlvanng
15 factor and for leukomenes ' '

U.S. Patent No. 4 085 135 dlscloses 2’- (carboxymethoxy)-chalcones Wlth antlgastm
and antiduodenal ulcer acuvmes '

_ US Patent No 5 744,614 to Merkle et al. d1scloses a process for preparing 3, 5-. .
d1a1ylpyrazoles and various denvanves thereof by reactlng hydrazine hydrate with 1,3-
20 maryipropenone in the presence of su]func acni and an iodine compound

| U.S. Patent No. 5 951 541-to Wehlage et al dlscloses the use of salts of aromatic
hydroxy compounds such as (hydroxyaryl)alkenone salis, as bnghteners in aqueous acdec.
7 elecixoplatmg baths. In addition the invention dl_scloses thai such compounds have a lower




’ 20 January 2005 WD 01/ 98291 PCT/ USO1/ 19720 Ant| bodies to VCAWI have been '
shown to aneliorate experinentally-induced colitis in ndtelant8ayi a5 A,

~ Lab. Invest. 80: 1541-1551, 2000). Psoriasis is a chronic skin disease

char act eWQ@Td”é?/l eryt hemat ous scaling plaques as a resul PCBUSHKANZ0 nocyt e
hyperpl asia, influx of imune cells and endothelial activation (N ckoloff,

5 . B. yhpor g,&es@ﬁre than YR Rdwn BRicRRInGls; as JaZs?n 1§7sﬁb§§fée a0 theVQéB&o}aldtﬁlg

upregul ated in psoriatic skin "as conpared normal skin (G oves, R
J. Ambatlesit or@etm arad Josg@: ofsubstance. Theg also Hy*eaiughwater ﬁolebﬂajr properhes nvest
- Dermatol. 101: 701-705, 1993) and levels of circulating VCAM 1 correl ate
L wWith di Seasﬁp&ﬁsé VPit¥nt( PN o@f330814 Eto ﬁi%ekfﬂ @eﬁﬂaﬁfébloséhz%en%ﬂa&to

S. Patent. -5, 750, 351; 5,807,884; 5,811, 449; 5, 846, 959; 5, 773, 231, and
10 5, TPEUY wnb@mmatore@mamundSas wel | as the correspond| ng W95/ 30415 to
Enory University indicate that polyunsaturated fatty acids ("PUFAs") and -
t hai r hydr op@ssesé Paten( Nox ORLFASZ1) to Tohbieh distRsés§lvkkits Ehalosqogeivatves in
- oxidatively nodified |l ow density |ipoprotein (LDL), induce the expression
. of VCANRICIegS:t not intracel | ul ar adhesion nol ecule-1 (I CAM1) or E-selectin.
~in human aortic endothelial cells, through a nechanismthat is not nedi ated

. by cyt oki né§.SoPatéht Mo 085, temctytlﬁt@goku st gindisslosekhi grotessafof prepamtiod ef2’

di scovery of ap ingportant and preyiously _unkn bi ol Qqi cal t hway

VCAM {© ameegotyr}wﬁ#ef’te Jp gt gagmﬁ(ﬂtdlqﬂﬂﬂfqmﬁsn eﬁtameeéw% MoK aci d,.
11 nol Chigf! nd

ar ach%%gnl gﬁﬁg"a"r’@fo‘%ﬁgg?%&ﬂ’g ETlg)ﬁb?érﬁﬁl(L:eg@g surf cgbé&ﬁ%#:%&g?on of
VEAM - bodfpis dusdd thﬂMatbmantm@mumattashedmahedmimﬁeawm (such as :
stearic acid) and nonounsaturated 20 fatty acids (such as ol ei.c acid) do

not i nduce THPRxPNRS HEHB B8 McAbbds: tht GMdeds ®Wr frepBiGE b dptilHy ¥Rve 2-
- 98/ 51662, filed by At heroGenics, Inc, and |isti ng as inventors Russell M

Medf ohrdramethylerele erigatines swhich éhave fapgisigal andl plmé resth-Egukting actom bys

prior I1‘ ctmg an o-B-unsaturated ketone which could include a chalcone or a chalcone derivative

 with an enantiomerically pure oxathiolane in the presence of a strongly basic organometalhc

15 compound and at temperatures rangmg ﬁom- -80 t0 120 °C.

European Patent No 307762 as51gned to Homann-La Roche dlseloses substituted
phenyl chalcones. '

E. Bakhlte etal inJ. Chem Tech. Blotech 1992 55 157-161 have dlSClOSGd aprocess ‘
for the preparatzon of some phenyloxazole denvauves of chalcone by condensing 5~(p~ -

20 acetylphenyl)—Z-phenonxazole with aromatic aldehydes

Herenc1a, et al,, in Synthe51s and Anti-inflammatory Act1v1ty of Chalcone Denvatlves,
B:oorgamc & Medicinal Chemistry Letrers 8 (1998) 1169 1174 discloses certam ehalcone :

derivatives with anu—mﬂammatory act1v1ty

_ ‘Hsieh, et al, Synthesis and Antlmﬂammatory Effect of Chalcones, J. Pharm.
25 - Phamzacol 2000, 52; 163-171 describes that certain chalcones have potent anttmﬂammatow
“activity.
_ " Zwaagstra, et al., Synthesis and Structure-Activity -Relationships of CatbeXYIated _
Chelcones: A Novel Series of CysLT; (LT,) Receptor Axtt_agonists; J. Med. Chem., 1997, 40, - .
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provi sional application U.S.S. N 60/047,020, filed on May 14, 1997. This

~appli-cation discloses 25 the use of a broad group of co#polardargs2005.

car di ovascul ar prot ect ants that exhibit at |east one, and sonetines a -

conposi t ¥ ?légﬁ?ﬁq ‘reduci ng chol esterol, |owering LDL,PERESI118I0i ti ng

the. expression of VCAMl U S. Patent No. 5,155,250 to Parker, et al.

di scl oppFs-1oeisdlofescthal #d sefies bf 1, BheRals2 lﬁlolﬁi?'ldaélhaﬁj?)‘)%ﬁél 81 fd £ [zﬂgf nts.
e

The same conpounds are di scl osed as ‘serum chol esferol |owering 30. agents
in Pcrqlmnimgfgdhﬁuﬂ]-mmm@@i 760 or pLitArbatybated chreldomee, ddbtain] @8poubksSare

Pat ent c%& ALY e 2005 WO 01/98291 PCT/ US01/ 19720 5, 608, 095 to

Par ker, t LETPET 2 ‘oses ‘that al kylated 4-silyl-phenols inhibit the

per oxi datl on of LDL, |ower ﬁl asma _chol esterol, -and inhibit. the expression

" of VCAM 1, JRBOLATR0 tor Nipposs Kryaky €ee LID-diselosas bpt hadleonss dérbrativéssof BET WO

20551 3fon g B 1 5! oS SE R RS S B«

as sol@oxmaseonhlbmhsmli@s@behmimaﬁaﬁﬁgal@g@gp of conpounds as
cardirovascul ar protectants and antiinflamatory agents which'exhi bi t at

’l east one, and sonetines a conposi tegrprofile, of reducing cholesterol,
| oweri ng LDL .and inhibiting the expr on of "VCAM 1 and ‘thus can .be used
as antiinflammuatory and . cardivascul éigwr%atom@gents. .10 V. S. -Patent Nos.
-5, 380, 747; 5,792,787, 5,783:596; 5,7 ; 5,821, 260; 5, 807,.884; :
5, 811, 449; 5, 846, 959;- 5, , 293; ad 5,773,209 to Medford, et al., teach
the use of di'thi ocar“‘bd i of th general formul a A-SC(S) B for the
‘treatment .of cardi ovascul ~ ot her inflamatory di seases. Exanpl es
i.ncl ude sodi um pyrrolidine-N-carjpodithioate, tn- sodium -
N, N- di (carboxynet hyl ) - N-car bodi tthi oat e, and sodi um
NN- di et hyl N-car bodi t hi oate. 15 The patents teach that the corrpounds
i nhi bi't the expression of VCAM 1. PCT WO 98/ 23581 di scl oses the use of
benzam doal dehydes and their use as cysteine

TP 06116206 to Morinaga Mﬂk Industry Co. Lid, Japan dlscloses chalcones of the

- 10 follomng structure as 5- hpoxygenase mh1b1tors wherem R is acyl and R! Rs are hydrogen,
 lower alkyl, lower alkoxy or halo, and speclfically that in which R is acyl and Rl-Rs are

H:s

hydrogen.
. I R=Ac - :
. O RR&H
| 15 L US. Patent No. 6,_(_)46,212"tzo Kowa Co. Ltd. discloses hetefocyclic ﬁjl_g—c_'oﬁtaining,

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

unsuﬁsﬁtuted phenyl group, a substituted or unsubstitufed haphthyl group, or a group :
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protease inhibitors. PCT WO 97/12613 of Cornicelli et al. di sl:l oses -
“conmpounds for the inhibition of 15- I'i pogenase to treatZn@nppeyefl0®
~inflammation or atherosclerosis. Conpounds disclosed include 20.
benzopyr AdPHYBPE, benzi m dazol e, catachaol es, benzoxadi azPAES01/19720
benzo[ a] phenot hi azi ne, or rel ated conpounds thereof Japanese Patent No.

06092950 to Masahi ko. et al. cl oges preparation of epdxy conpounds
wherein. el ectron deficient_al Ie\Tns zuch as acyl styrene - derivatives,
. styrene - derivatives, and cydl oheglkenfne derivatives are efficiently
. oxi dized by a hydrogen peroxi 25 Herivative in the presence of a prinmary
. or secondary amne in an organic solvent to give said epoxides which are

- usef ul in whieh Kextpeesests hdrydpizzn nmd:elogen:etbmamch thytdaescylj logvematket pnlosver h]k&yl
‘Patent No. 5,217,999 to scl oses substltu ed s

| compousiand B st o ®aL Rei & [Re RETLEPER o sbloNend

VO OlérgﬁﬁQ@»B d- Uﬁﬁi‘ép]&%ﬁﬁ @PPJG}P-%" €. 0-3‘aﬁﬂ Rﬁ;”i@tmtsbﬁre%ﬁﬁ&exﬁ@nd eriheS)

conmpounds” are nat ural “products rel ated d fo'flavonoi ds. PCT WD 99/ 00114

- (PGT/ Dlnéafemd@ﬂl?)replnesmt@skesir@gw ardelogen etory, aihydudxall,colosesr allq*l,:iema@eﬂanmlrat ic

| - hal 3-b t for
Phe. prefiea: BBy ST HRBCAEVL oF BOMO0L: FoRs of Boupn o PRt 16
pr ophydepeként®h ]iydﬁ’égdﬁeétoﬁf or %GIMH%HQII RAFE Sr @@;qu r@(cmz)fmdhtwms Rs

relating to harnful effects of |nflam*rator¥ cyt oki' nes i1) conditions

i nvol vieprgsénis @ ccarsrybyallgdokyesibanyt or dgeeplyt group ynd anisi fownt 1o dy avith thy

by m raury i a6l of b BRI ifstisRg bt Pl a@%‘i&*ﬁ’ﬁéﬁﬁwff”
‘descr i teeszolyledy tiid gRupotCONIR drithe dronpns@{CHALRE cﬁoerrmuad@lvfaw thepswfas
antitbronbotic agents.. 10 PCT 96/20936 . (PCT/ KR95/00183) di scl oses -

~thiazolidin-4-one derivatives of the formula: which act as PAF ant agoni st s
or 5-1ipoxygenase inhibitors. The conpounds are used in the

NN
Rzr_ | '

_ Reported bloactlwes of chalcones have been reviewed by Dunmock, et al, in .
15 B10act1v1t1es of Chalcones Current Medicinal Ckemzsby 1999, 6 1125-1149. '

Given that VCAM-1 i is a mediator of chronic mﬂammatory disorders, it is a goal of the
present work to identify new compounds, composmons and mgthods that can mhlblt the
expression of VCAM-1. A more general goal is to identify selective compounds and methods
-for suppressing the expressmn of redox sensitive genes or actlvatmg redox sensitive genes that

20 are suppressed.

Xt is therefore an ob_] ect of the present mvenuon to prov1de new compounds for the.

treatment of dlsorders medlated by VCAM 1

12




- preventlon and treatnment of inflammuatory and allergic di sordeLs rredi‘at‘ed by
“platelet-activating :15 factor and /or |eukotrienes. ZSJapgaentZNg -

4,085, 13 es 2' - (car boxymet hoxy) - chal cones with an and
antiduodglgpﬁﬁzﬁr activities. U S Patent No. 5,744,614 t@%@@‘dﬂ’@ et al.

. disctoses a process for preparing. 3,5-. d|arylpyrazoles and_vari ous
deri vat i.vesktihelsech thiectdaqupyide Iwmpimma’:ehychd atosapwisitiong T8r £ treatment of

U S PP R TPt R Py SVORRLT, Ses Ther LS of Sl s of

arorratlc hydr oxy compounds, such as (hydroxyaryl)al kenone salts, as
bri ght ener sltiiha uebjetiofi the neteet;on @ppmdegcqmpmds |and aethedsof treasing

. invent} I.sclo alo 20, Januar 0 V\D
o1/ 558 0vaehe B TR hefAtRE K5 TS BB Rk P ety
si | edis¢dest ance and in the el ectropl ating baths,in order to-avoid Iosses
. of substance. They al so have high water solubility properties. Japanese

- Patent No. t ds
- Japanese ot Sruist obfkethE Sy hion S8 BRAMRE orBonhlol Rl ol nd HERES
der i vatoitreatartmitisunscr eens. U. S. Patent ‘No. 4,085,135 to Kyogoku et al.
~discloses a process for preparation of 2'- (carboxynet boxy) chal cones

~ having ant iasiyet Gt QBjekt B AE IR kb e Vil | Qb d high
- ‘absorptive ratfy(% in the b‘t)dy '?’ﬁ@s Sgtent uggegts tthat th gﬁ%n%sor ptive’
ratio methodsgo tika dstiya.i s due to the 2'-carboxymethoxy group attached to the
chal cone derivative. US Patent No. 4,855,438 discloses the process for

. prigpar at i ony of andiiet %_"éct’oﬁﬂ:te' meen%onwgf&meeé Il RAak CmeMBhd ¥aH bMRSosAHHSD

have fungi cidal and ant growth-regulfating action by reacting an
a- 13- undrhibit theaeogressunmeofatharpsclapedisl | ncl ude a chal cone or a -chal cone _
‘derivative wth an enantionerically pure oxathiolane in. the presence of a

strongly basisstil gacMHEE objdct of the mvenﬁon to prov1de compounds composttlons and E

~ methods to treat or prevent transplant rejection..

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

- 15 . compositions for the treatment of lupus.

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

compositions for the treatment of inﬂamniatory bowel disease.

It is a further object of the present mventlon to prov1de compounds methods and

compositions for the treatment of autonnmune dlabetes

20 | It is a further ob_]ect of the present invention to prov1de compounds ‘methods and

_ composmons for the treatment of multlple sclerosis.

Itis a further object of the present mventlon to prov1de c.ompounds, metho_ds”and

composmons for the treatment of diabetic retmopathy

Itisa further ob_]ect of the Vpresent_mventlon,to ‘provide compounds, me_tltode and
" S 25 _eompositions-for the treatment of rhinitis. ” |

It is a further obJect of the present mventlon to prowde compounds methods and

composmons for the tIeatment of 1schem1a—reperfu51on m_}ury

13




15 corrpound and at tenperatures ranging from-80 to 120 C European Pat ent. -
“No 307762 assigned to Hof mann-La Roche discl oses substiZUtieduapkieb§ds

chal coneSY 3 Bakhite et al. in J. Chem Tech. Biotech. 1992, 55 -157-161,
have di scYB8EE2¥ process for the preparation of sone pheﬁ?ﬁr’y ayigra0
derivatives of chal cone by condensing 5-(P- 20 '
acet yl phenyit )is 3- ﬁh&l&y lobjeat of herbidser riavaniion. @l ﬂﬁi‘wdiae&mj)&nﬂacmthods amd., in
Synthesis . _and Anti-inflamatory Act ivity of ,Chal cone Derivatives;

Bi oor gmresiioner tha upaterrnipostingoplasygedierosivg) . 1169- 1174, - di scl oses

certain chal cone derivatives with anti-inflammatory acti vi ty Hsi eh, et
al ., Synt hdsiis aafudthantobjeof lofi riinen presgnt Bhyentibnofo ﬁ}mdeompouhdphmeﬂ]ods 26d

Phar macol . 2000 2;. 163-17 escribes Ihat certain ch s have potent
ant i i reoRRRRRRLiop T %@?ﬁ@ﬁ%‘ﬁf et WStP“éIPC’WWPF@gF@%Eﬁ |

- Structure-Activity Relationships of Car boxyl ated Chal cones: A Novel Series
of 5CysL | (L1t h fRebepobjeciinf dapopiesend ; inventivbdto Proyide, cmpﬁ&ndmmeﬂiodecand

J_anuar 01/ 98 CT/ US01/1.9720 1075-1089 di scloses that in a
serie Slg°%5f°r§%0“ Z‘cﬂ% EBW’H? 8xy)- and 3- and 4-[2:(2-

‘qU|noI|nyI)ethen substltuted 2", 3, 4, or 5 carboxylated chalcones
certain codp £e objegks Qﬁ' ithe p@é@ﬁdnveuﬁpagtﬂnpmvsde gempands 7methods Mndpon’

. Kayaku, Co. C e derivatives of the foll owi ng o
—for mul® 3%8?’%%?9%? aer??fggg are: e@@is%%s’eén or alkyl, and in. and n are 0-:3) -
are 5- |ipoxygenase inhjbitgors and can be used i n(}reatl ng .allergies. R JP

06116206 t dt MoaifHEBEr Rhiert Ph disspregentdnventign tpapravidegrarapeyads msHiods fed of
the ]c%m%i}ﬁh@gg’aﬂth%t&%ﬁébﬁt%fgﬁsn%dtésﬁﬁélyﬂl%@% i nhi bi tOf s, wherein Ris.

-~ acyl . roge
It is a further object of the present mvenuon to prov1de compounds, methods and

eomposmons for the treatment of conjunctmtxs.

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

' '_composmons for the treatment of dermahus o

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

- compositions for the treatment of psoriasis.

SUMMARY OF THE INVENTION

- It has been discovered certain 1 3~bis—(substiﬁlted-phenyl) -2-propen-1-ones, "in‘cluiijng

| compounds of formula @D mh1b1t the expresswn of VCAM 1, and. thus can be used to treat a

20  patient with a disorder mediated by VCAM—I Examples of mﬂammatory disorders that are
. :medlated by VCAM-1' include, but are not limited to arthritis, asthina, dermahus cystic
fibrosis, post transplantation late and chromc sohd organ rejection, multlple scleros1s systemlc_

| lupus erythematoms mﬂammatory bowel chseas% autmmmune diabetes, d1&bet10 retlnopathy,

_ rh]IlltlS, 1schem1a—reperﬁ131on m]ury, post—angmplasty restenosm _ chromc obstrucuve.
25 pulmonary disease (COPD), glomerulonephritis, Graves disease, gastromtestmal allergies,

_corgunctmus, atheroscleroms, coronary artery dlSeaSG, angma and sma]l artery dlsease ‘
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"l ower al kyl,- I ower al koxy or halo, and specificall y that in which Ris
aryl and RI-R5 are . hydrogen. | R= Ac Il R RsH 15 U. S 20 RaiRtyNooos
6,046,212 to Kowa Co. Ltd. discloses heterocyclic ring-containing
chal cones“ﬁ? 05§89 ol | owi ng fornul a as antiall ergi c agent s, PGIHESQ{IA72A
represents a substituted or unsubstituted phenyl group, a substituted or
‘unsubst i t ut egheRamipoiids AEAGRI heFeirfcRl APbd-dsedif mamaaﬁmt%@@sm&&ﬁﬁaﬁl
PCT/ US01/ 19720 in which X represents a hydrogen or hal ogen atom or °
hydr oxydlseasesvtéat azrekmedctted bne¥CAMcbx ¢ wet @aphumeg €1 érspaierscﬂaﬂom-

w?éprgi}girlﬁs &ﬁ@“g %%6%8%0@1@ IowFimP%gq rrglk%érls Fﬁereh c]u‘%};i%ach

.5 i ndepensiedusydeiRRieS Fdposi’ S WHEREE intiplRalcREsss, ak el & pwﬂfeﬂitbﬂa digdrders
| ower . al kyl, | ower aIkoxyI car boxyl, ‘cyan, al kyl oxycarbonyl- or tetrazolyl

“gr odp, ohsHpeflipUsClONSF. | n which R7 represents a hydrogen atomor a |ower
-.al kyl- group, or a group -Q(CH2), R8 in which R8 represents a carboxyl,

“al | cyl oxycailibgey hnathert ehbedimeyt], ﬂgereamp(anﬂs riiscdostd dwerein tan Be selebﬂadttbe:reat

- proviso th at | east one of the groups RI-5 repr sents a carboxyl, ,cyan,
~al kyl oR§H; #topf congiticns e areynedjaied By menongelsileucosifR7 or the group
--O(CH2)nRg; or. a salt or solvate thereof. AW Reported bi oacti vi es of

~chal cones héw@nbemnbochmeﬁu\ﬂﬂe rpmipoundso ok the tpredent, inventidit aBi oded:tedufor dhe of_

Chal cones, Current Medi cj Chem str 99, 6,.112 1149 ven that -
VA TPenton b Braiegt G RetuR of e RASRIASH Seigtion, qLreaiient A PEVhtGH gf

theg ~ BfgAR MR krah @l GBfebdon aem&a MRAUEGR 1HREROR aéaaﬁsma&drea@iéiﬁ@sft hat
can inhi'bit the expression of VCAMI. A nore generalgoal is to.identify

sel ect heect dwgpoembined hdamhmuch@r, kldney, pancreatic, skin, SPIeen, small bowel, or corneal
‘ transplants The compounds can also be used in the prevenuon or treatment of graft-versus-

 host d1sease, such as sometimes ocours fo]lounng bone marrow transplantation.

In an alternative embodiment, the compounds described herein are us‘eﬁll in both the

15 prnnary and adjunctive mcdlcal treatment of cardiovascular disease. The compounds are used |
o _ 'm primary treatment of, for example coronary disease states including atherosclerosis, post-
o angloplasty restenosis, coronary artery d;seases and anglna. The compounds can be
' Vadministered to treat small vessel disease that is not treatable by surgery ‘or angioplasty, or
- other ve_ssel disease in which su:rger.y is not an opﬁon. The compounds can also be used to

20 _stabiliz'e patients prior to reVascularization therapy : |

In addmon to inhibiting the expressmn of VCAM-1, the 1 3-bls—(subsututed—phenyl)-z-
- propen- -ones have the additional propertles of inhibiting monocyte chemoath:actant protein-1
(MCP-1) and smooth muscle proliferation. MCP-I isa chemoattractant protein produced by
o "endothehal cells, smooth muscle cel]s as well as maerophages MCP-1 promotes integrin

25 acuvanon on endothehal cells thereby faclhtatmg adhesmn of leukocytes to VCAM-I and
, MCP-I isa chemoatu-actant for mcnocytes MCP-1 has been shown to play a role in leukocyte"
rccrmtment in a number of chronic mﬂammatory dlseases including . atheroscleroms,
"Iheumatmd arthnns and asthma Its expression -is upregulated in these diseases and as such
: mh1b1t10n of MCP-1 expressmn represents a desirable property of ann-mﬂammatory

' 30 . therapeutxcs. Furthermore, smooth _muscle cell hyperplasia and resulting tissue remodeling and

15




for suppressing the expression of redox sensitive genes or]activating r edox
sensitive genes that 20 are suppressed. It is therefof® ZmneBjyeeP0df the
preseRlp didgsdit i on to provide. new conpounds for the treatnent of disorders
medi at'ed By VCAM 1. .12 20-January 2005 WO 01/98291 PCRF LASTHIE#M0 1t is

~also an object to provide new pharmaceutical conpositions_for the treatnent

“invention to provide conpounds, conpositions and ne

of degipased nwgam fithctipe d Y ragothet charedietistia lemenyp crosicanflofmmABAl discdsés | s a
onpoupds aﬁ@ﬁ thod§ of
1. Rg © the

f Uk - objgct of . the invention t,0 provide c

tr i ClRelosRlerds S IR, B Rl Sk, i

c ahgipeppradiCerhaon ot sinobtharmméier yelisdis easdsr debirdtle a,ﬁteél f@ftaJ tﬁt&tapé‘t{ltié he
ods o trea

" ar CAPPRYIs. |t is yet another object of the invention to provide conpounds,

conpositions _and nethods to treat asthma. 10 It is another object of the

5i nvent i ohCcPwlingte 9 ekt aspentpbibn pssentipydnids, tienelis RIVRIGS b bémmand 6F tharoihith (Ij he

10 -

15 -

20 ..

progression of atherosclerosis. It is still another object of the invention
to provide conpounds, conpositions, nethods to treat or prevent transpl ant

rejection. It is a further object of the present invention to provide
conpounds, nethods and .15 conpositions for the treatment of lupus. it is

ovi de conpounds, nethods and
.bowel disease. It is a
further object of R¥fe pres i , vi de_r¥hpounds, nethods and
conpositions for the thg N C miyrfe  divapeét es. '

tom

a further object of the pi¥ent Onvent iRFA

orits phalmaccuﬁcaily-accéptable éalt,_ wherein: -
D) the wavy line. indicﬁtes 'that'._tl1¢.-bomp6und can be in the form of the E or Z
isomer; .. - o , ! |
i) Rzz aﬂ_d- R are iﬁdeﬁendenﬂy hydrogen df (Ci-Coalkyl; --
i), R* R* R R R®, Rm, R3B; _R_‘H3 , R‘-513 and IiﬁB are iﬁdepéndenﬂy' -
- hydrogen, alkyl, carbocycle, aryl, heteroaryl, heterocycle, cycloalkyl, alkoxy,
' - aryloxy, aryla.ll‘c_(_)xy, heteroaryloxy, -hetéfoa‘rylalkoxyj- alkylthio, é]kylamino,- :
- aminoalkyl, haloalkylthio, acyl, baloalkyl, aryloxy, amido, dcylamino, aminG, °
dialkylamino, aminodialkyl, triffuoroalkoxy, alkylsulforiyl, haloalkylsulfonyl,
' aminocarbonyl, alkenyl, allcynyl, halogen, hydioxyl, thicl, cyano; nitro, sulfonic -
“acid, isﬁlfonai,e, :sﬁlfatc, su]ﬁl_jic acid; sulfenic acid, ‘sulfamide,—‘ sulfonamide, -
‘sulfoxide, metal: sulfinate; phosphate, = phosphonate, metal phdr;phona'te,
- phosphinate, “alditol, carbohydrate; amino. acid, OC(R),COH, SO®'),COH,
NHCHR'CO;H, CO-R*; COR', polyoxyalkylene, polyol dlkyl, oxyalkylamino, =~ -

16




20 It is a further obj ect of the presént
nmet hods and

conpositions for the treatnent of multi pl e2&cleenesiys200%

i nvention to provide conpounds,

s a-

furt h%%)%'?}s%& of the present invention to provide conpound met hods and

51 nvention t
of chronic

15

25

-conposl

i'GRe“for the treatment of diabetic retinopathy. P¢YUS@TI ¢ her
- obj ect of the, present invention. to provide conpounds, methods and 25,

conposi ti onsalkjdpmbbmylalkglaﬂmmm alkifl S(@)n]ic)Wesa]ldyl loweaam@I—S(@h-lowpﬁancyhf t he

nt proyi de oun nd c tions for the
‘treatnent of 3f h?yér F’@!@"V g’r‘% FJP er1 3%%{3? Ber \ X ery-08291
PCT/ USO01/ 19 4Zlerblryloky2 KewrbbiRlledd]| embiky iok»%r PHESERYL, Iﬁe\tﬁaﬁfaﬂ@lt RvRgovi de

conr pdunds, - et hods and conpositions for the tredtment of
_post - angi oplthsxaikyﬂ,ebmtgnoml@lkyit lower athfoatiyheheteiopryt tlowér ahiayl,phatsrenyclo

pRePHkE pESERMBAS I D L PRt PR AR Gl B

pr esent i nv

present inv

of dermatitis

WBbj ect

of the preseityli hNeRRAABmiN R SRYE HERQERSoantTRS Noder aRGYl aGumPRSILI ons
“for the treatnent of glomerulonepliritis. It i's a further objéct of the-

present i nvdAwebalkyb ﬂ@flﬁl}fm Lcmqmlhdsanm waish eanche Wﬂ?tsuwuﬁedr the .

“treat nent of v S t t of ,the ese
i'nvention to ﬁ%v?l %;tﬁn%()g%e mtrré?ﬂeoscfj zf%%ct %%I ?ﬂ% tlfrg‘ﬁ
treat ment ofmejesile; OLl@(Be@HQgtogM*er@OaM* drt -lowen Al ﬁhbl%ﬁi R)flst he

ntion to preovid npounds. - et hods an conposi tions f.or the
10t reat ment - off QabH} iPrg’t»lRﬁh(%ﬁMp ) ’§Q3M+t’ heyh ?56‘]“6 B a B@ﬂf&‘ﬂﬁ%‘ﬂ}ﬁaﬂy
~invention t it eat ment
%WIQEa@W%FWWJ st ol fhﬁdﬁb{q} iver zflfq(/ DRk _

e present

provi de conpiigdadsinoret o ddkydnd,N-di-substituted amino lower alkyl-, wherem the

iv)

Vi)

vit)

substltuents each independently represent Iower alkyl;

R' is H, lower alkyl, an ophona]]y substituted carbocycle, aryl, heteroaryl, 7

heterocycle, alkylaryl, alkylheteroaryl, a]ky]hcteroaryl or a]kyiheterocycle;

R? is an optxona]ly substituted a]kyl alkenyl a]kynyl aryl, cérbocycle,

heteroaryl, . heterocycle,  alkylaryl, alkylheteroaryl, alkylheteroaryl or

a]kylheterocycle' '

altematlvely, R22 and R® or R23 and R can Jjoin tooether to form a bndged
carbocycle atyl, hetcrocycle or heteroaromatlc : '
2% and R*®, R** and R““ R* and R, R5°‘ aud R®, R and R, R* and R“il

R‘"3 and R513 or- RS‘3 and R can mdependently ]om to form a bridged compound

'optlona}ly substituted heterocyhc ot an 0pt|ona11y subsututed heteroaromanc orA

R alkylenedloxy or Wherem the nng can mclude a carbonyl, cychc ester amide,”

- 'jamlne sulfonaie or phosphonate, '

17

&ntion to

) selected from the group cons1stmg of an _optionally substltuted carbocycle an .
-optlonally subshtuted cycloalkeny], an opnonally substltuted cycloa]kylcarbonyl,
an optzona]ly substltuted cycloa]kenylcarbonyl an optionally mlbstlmted aryl, an




conpositions for the treatnent of psoriasis. SUMARY OF THE] | NVENTI'ON It
has been di scovered certain 1, 3-bis-(substituted-phenyl 30 2ropey- Bodes,

i ncl udw(}”rc?%&pounds of formula (1) inhibit the expression of VCAM 1,
and-t hils’ G4 Pe used to treat. a 20. patient with a di soPHEUSAEH7# ed by
VCAM 1.. Exanples of inflammatory disorders that are nediated by VCAM1
} ng | ude, vhigt allteeasiodindl d;ﬂm%"ewf‘,ql{‘a‘; Rﬁ?,i%q“;sﬁz%ifhrlﬁ?, R g ¥ s Sor R3PSdnidc
- fibrosis, post trans ntation Late and chrqpic sgJid organ rejectign,
mul tipl e scl g%“@.%ﬁg@% R4 gnd Rmﬁ% a@dﬁw%gmas‘{ ﬁ;%faﬁ@m%ﬂ?éé yndab?%m

di seases, autai ne ¢l abet es, diabetic retinopath rhinitis, . -
i schem a-rep®r %ﬂ?{l ﬂ]%‘?‘ £¢ gtcz%ﬁagpaml,ag?fgmgéﬁgﬁhgﬁegqar@ﬁ?%i-C
obstructive 25 pul nonary di sease (COPD), gl onerul onephritis, G aves
di sease, sgagtd dram dbe ignalp edusisting @ thieoylj thserothisny] spyreefifiayle stetraby drefusyl,

coronary i Sease, ' indh | idhdold0 pyRNAry -
2005 v Bl P REEP Gl sl ARSI G BRI RETE Grididotdl RN Y | e
. used in thymzolinyhtindaiinylofliokefnyhniiongnys kazividingl, Sams dfgrapa pyridyd pvs@idiedd by
- VCAM 1, Sy hlr t hald L SQr qar. 2ol ifdazdBd i At £iahiy 1,
VCAM |, \?ﬂé?%ﬁgloh@l {J%g Sﬁg‘ggélgtﬁ.@%a?%?@aq?é‘sﬁgr ioaé_ils, “dernatiti _sij{y
i ncl udi nghiewsdz sathiagalyl, deidarnlylt Pyrazikdp denzofiranyh coimlylnispquineld Berehisayls, as
we | 2 bR 'r%l%zeﬁ&ls UAENS i QEndROb-RMIEELG Chlrlns), Laoarlyl, ahaidiay

enbodi nment, ound$ di scl osed herein can. be selected to treat

anti - i nf Itbinzodtlo bynzethisadlys, opnshipdeltl, A2<H-isdiazaldd iwpxaelybnidarobdry apideleYlt es.
I'n one erdhod); ,”Phth&l%{,@% AAIS hHoxddtEnA! BFaRIe,1 MMHERbIEON 2-Riasskd, e ed for
the prevention of treatment of tissue or organ transplant rejection.

Tr eat nenttrizaoly, pRSvandtiszols, bfazing pyodaghe. ad pterlg@m'émtdr anspl ant rejection
includes, but is not limted to treatnent of recipients of heart, |ung,
conbi nedixhear st-lkasngne bf R¥Y RPKiRdienSe, aan@ggﬁémeas%ﬁ@bfgpﬂ qen pes skl _bowel -
or corneal tsﬁahspl ants. The conpounds can al so be used i’'n t’he ’prevénti on
or treat ment® ofs apukstimenirotig-than hydrogen. .- :

In another embodiment, the compound is of thé formula (XI):

- orits pharmaceuﬁc_;ally acceptable salt. ' ) I

o In another embodiment, R! is indepéndentljr_ H or lower alkyl, R? is an optionally
substituted alkyl; and at least one.of R?, R*, R*, R, or R®, and at least one o'f‘Rz,ﬁ,'R“‘,R“'3 .
, Rsﬁ orR%isa substituent other than hydrogen. ' - o '
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host di sease, such as sonetines. occurs foll ow ng bone narrow
“transplantation. In an alternative enbodi nent, the conpduntuagese?tbed
herein are useful in both the 15 primary and adjunctive medi cal treatnent
of cardiovascul ar di sease. The conpounds are used in primary treatnent of,
for exanple, .coronary diseagse states including atherosclerosis, post- :
angi opl 2&?@?&%’%89%%@%&»%@@@&? paiignaly substisuted hgtezersiher heltrecysderpounds
Carurdeat 134 FEr gibot gt neat_ small  vessel disease f-hat is not' treatable by
surgery or angi opl’asty;g,.'d,rie ’o‘irﬁie?l%/%%%gﬁ%ﬁ?g%é?gtﬁﬁg%ﬁﬁogﬁn‘sur gery i's not - an
option. The compounds can gl so.-be used to 20 stabilize patients prior to
[

revascul 5t #goser sbedEresy R'T rorddiis optionadlyisnbstisited hgterormybophaerstie; of
V tledne A 2 iresd (pasbsipl 1 ubad  phenyl ) - 2-..propeh- 1- ones have the -
ag%c?%rll% g‘%%"g ‘t’ilgg’ %‘}B’bgn h?ﬂ?ﬁ%ﬁg s’%{%‘&%@?gﬁgﬂ%% a%'f'ant prot ei n-|

(MCP-1) dﬁ’gd snoot hﬁ'gﬁsc_l e proliferation. MCP-1 is a chenmpattractant protein
pr-oduced™ 3 partigplay pebodiment) g isapiionilynsnbstitatedethicnyh or ehiothisnyta Bf Hphages.

MCRy % preenpice sk Nt egmi R3@5,@ctiyvatgion on endot helial cells thereby
fact fl&gtﬁrgg’ gd_ﬁggsriqgﬁ’ gf “Ieuk 8ty tes %%—‘%@@?&%f?ﬁ%hﬁ%'@e@w»8¢°W=
ch by, abdnaloxy,0 4 -CRBRS HERS - 3ty b i%}jﬁ? PA-Bhihbe ol
Ie?lfggf/}?g “recr )L(I?t ment in a&'r?gén%r of cgggﬁ?%ﬁi nf '%t%%bsegég%@_ Ny

including atherosclerosis, rheunatoid 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
t herapeutics. Furthernore, snooth nuscle cell hyperplasia and resulting
ti ssue renodeling and 15 20 January 2005 WO 01/98291 PCT/ US01/ 19720 5
.decreased organ function is yet another characteristic of many chronic
i nfl ammat ory di seases including at heroscl erosis, chronic transpl ant
rejection and asthma. Inhibition of the . hyperproliferation of snooth
nmuscle cells is another desirable property for therapeutic conpounds.
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According to a first aspect of the present invention, there is provided a
conmpound of the formula (1) R4R 10. or its phar naceutlcadqueraﬁ(igpz@dﬂe
salt, wherein: the wavy line. indicates that the: conpound can be in the -
‘form of WRHEIESHL 7 isoner; R22 and R23 are independent | y BGIAisoyer720r

(G-CGA)alkyl;-iii) RRo, R3° , Ra, R5; .R6d R2P, R3P, R41l, RSR and R6P are
l ndepﬁﬁ&%”&ﬁl&m‘ éron?fp mdchliﬁ'dh@ﬂ? rOCHL(SiZ)LIvL S@Mﬁ'ﬁ&cﬁgmbﬂ b@zﬁrﬁﬁ{d@w
het erocyci e, cycloal’kyl, koxy, aryloxy, arylal koxy, heteroaryl oxy,

“heter Mhmqﬂhcaﬂykpmaadhmihphy @yndkﬁkyhmﬁlm, thmn&-:ybaethm, tluenél-yiaieﬂwymm

o noanapRge i Frifopbliand 2 1% s RFORT, B Rt oaf BS1 10 ulpenc

ai ni nggay¥ enyl,' al kynyl, haI ogen, hydroxyl,. thi oI cyano, nitro,-
sul fonic Iﬂ%g}ci*‘gogésdal f onat e, sul f at e, sulfinic acid, sulfenic aci d '

sul fam de, _sul fonami de, - sul f XI de N h :
p%sphonaﬂé1 a#?é‘ieéleﬂﬂ??@%%na"@ ‘gﬁ% 3§Lki &E(t?’ & %i‘g:@’ te""r
ami nog

o Bl
_pol yoxyéF%(yl ene, poI yol dk{i’lﬁ(’ %(;iy ylI? ar; %Iﬁ@(ﬁ?ﬂ ?ng{ Rz% 01 98291'

V). and RsB or R*? and R% j join to- form a carbocycle, aryl, heterocycle or heteroaromatlc in which

the carbocycle, aryl, heteroaryl or heterocycle is a5, 6 or 7 membered ring; optlonally
conjugated to another carbocycle aryl, heteroaryl or heterocycle

10 In one embodiment, the heteroaryl group is not an oxazole.

In yet another embodimént, cither R* and R* or R*® and R* join to form a5

~ membered methylendioxyphenyl group. '
In one alternative embodmlent one of the AorB nngs has only hydro gen substituents.

o Whlle it has been known that certam chalcones exhlblt antnnﬂammatory properties, it
15 . has not been reported that the presently disclosed class of .1,3-di-(substituted-phenyl)-2-
o ‘propenones inhibit the expression of VCAM-1, and are useﬁi; anti-inflammatory agents.

- One of the chalieﬁges of the prior biological use of chalcones hﬁs been that the phenyl

groups of the chalcone can be metabolized by ring hydroxylation (by oxidizing enzymes,

, R mcludmg but not limited to cytochrome P450) or via break down of the chalcone double bond.

20 As part of the invention, the present chalcones mclude a beteroaryl, aryl or heterocychc group

" attached to one of the phenyl rings to increase the half life and thus b1oavaﬂab111ty of the
compound. However, the addition of the heteroaryl, aryl or heterocychc group can decrease _

the water solubility of the compound, which has the effect of actually limiting the

bioavailability of the compound. The_refore, in a preferred embbdiment, the chalcone contains

T 25 bo,th_a heterocycie, heteroarométic or aryl. gro.up on at least one of the A and B phenyl’rings to

' limit the met‘abol_ism of the compoﬁnd, and at least one group that'incréases the wéter solubility

of the compound. Since phenyl hydroxylation typically occurs at thc—f.-_ 'para position, in a
,preferi;ed, embodiment, the aryl, 'heferparyl or heterécycﬁc group is '_positioned at the para '
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Vi 20 January 2005 PCT/ US01/ 19720 aI | cyl car bonyl al kyl , | ower! al kyl
S(O -lower alkyl, lower alkyl-S(0O 2-1ower alkyl; hydroztyaie{wia,ryazad)ﬁﬁoxy

het er oar al koxy, heterocycle | ower aIkoxy, heteroar on
het er ocy}cq'%gg%ﬁ Lral kyl | ower thioallcyl, heteroaralkyl ﬁ?@al kyl ,

bet erocycl oal kyl | ower thioal kyl, ‘heteroaryl | ower aIkyI heterocyclo
| ower pdsktydn, ot heneiapydititn thak bloeks pdrk—}aydroay}ﬁhd&ﬂ] iﬁdtdmamrlelﬁ hidpfen, especially

het erocycl othio | ower kyl ,. . ete oar no | ower, .al . heteroc cl oam no

over B8qEne; ’%?F%PF%%PPF%WL"y fem p aa%ﬁ%@wr BH?P@@I@OSEFRWP

whi ch t I : t sel
BRRo :B@atﬁsﬁ BARG! & :@EQ;}%&#& mkee c%dlﬁfg&ﬂ}l ﬁr ecu? MetEf&ﬁ%yléiﬂ) 2%@@9@@?4, y

af fect "t he "bi ol ogi cal es o

. soe W thignyt mmxy,afdm'[l -IﬁtB;)xy/\/aed @iyridf? methoRYRATHhdtErorPdtdidystaler REEBN,

bl. - .
ol 1 BB St Rcea e Fyets Grks Bpigen Lt 199 b SORE veg g over
aI kyI th@"ﬂﬁﬂip st trehdsl Qw@at&@dlﬁblhﬂ)"ﬁar thi-';‘lﬂ(i/ihg t}ﬁﬁéﬂﬁf in@reta% th§ hgdri soHBTHH each -

‘i ndependentl'y represent | ower al ower al , an optionally
- subst |mméhlancwahdmdb7 cdmae grmwplis atﬁﬂ;tdeto dia?r& ln,'ng, lhrameenendm Ib@nd mwoahqlld true in

I kyl h al | Y -
subot LR abfpriec Vol Pl itm fronBa At ABRhoig Fumhard, GRePRCOH Y
het er ®O@ ' RCOMKNHTWR!),CO.HI kybeR mlwh@élhmlh@tze o®a&Wr £kyl. n a more |

-~ al kyl heterocycle; alternatively, 2 and R6a or R23 and Rho can join

t dfet rﬁ@peqabem‘aﬂdamantbmw@ap taat ipsseapes the watsy|solubitg o thpompepnd can be used

ST R0 O T WO

: br| dg%tﬁ_ﬁﬁ\@@w’ld sel ected fromthe group consisting of an
optional ly'-substituted carbocycle, an

alkoxy, alkylthio, alkylamino, aminoalkyl, haloalkylthio, acyl, amido, acylamino;
amino, dialkylamino, aminodialkyl,  trifluoroalkoxy, a]ky]sulfonyl,.
15 . haloalkylsulfonyl, aminocarbonyl, hydroxyl, thiol, cyano, nitro, sulfonic acid,
| suifonate, sulfate, sulfinic acld, sulfenic acid, sulfamide, sulfona::pide, sulfoxide,
metal sulfinate, phosphate, phosphonate, metal phosphonate, phosphinate, alditol,
carbohydrate, amino acid, CO-R? COZ-RZ, polyoxyalkylene, iaolyol alkyl,
_ NH;.HC], oxyalkylamino, aﬂcyléarbonylalky], 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, imidazalylcarbonyl, morpholinyl
carbonyl, (lower amﬂ}mﬂmwmme FHwnﬂmﬁﬁmmhwa‘a&ﬂ;
pyridylthio-lower alkyl; morpholinyl—lower- a]kyl; hydroxyphenylthio-lower alkyl;
_ cyanophenylthio-lower alkyl; imidazolylthio-lower alkyl; uiazolylthio-lower
25 - alkyl;  triazolylphenylthio-lower ~ alkyl; tefrazolylthio-lower  alkyl;
| tetrazolylphenylthio-lower alkyl; armn0phenylth10-lower alkyl; N,N-di-substituted -
ammophenylthlo-lower alkyl wherein the amine substituents each mdepe;ldently _
represent lower alkyl; amidinophenylthi_o-lower alkyl, ph'enylsulﬁnyl-lower alkyl;
o phenyisulfonyl lower' alkyl; -lower alkyl-O-R, Whereih R is PO,(OH)M' or
30 . | o PO(OHYM™  wherein M' is a pharmaceﬁtically acceptable cation; -
o - C(O)CH),,CO, M"; -SOsM"; -lower a]kylcarbonyl—lower a]kyi; -carboxy lower
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. | east one of

optionally substituted cycl oal kenyl, an optionally substltuted
cycl oal kyl carbonyl, an optionally substi t ut ed cycl oal ké@lylaeallab@nWQS an

opti ona ituted aryl, an optionally substituted or an
opti onaH’y I;ﬁ%ﬁl tuted heteroaromatic, or alkyl enedi oxyr}mﬁwﬁﬁ t he
ring can include a carbonyl, cyclic ester, am de, . am ne, sulfonate, or
phosphonat e; aﬂcy%oloweg lamgnodlaven ajkyln DEN-dirubstigted amiwo laweri ik

| east f R.2 3 R 4 D,
R and. Faa, ARG substitigts ey independSfly Shpreseit lywer, °r¢y§‘ﬁogﬁa -
-R4P,. 0 and Riﬁ’cylomiﬁzal H1d%eR Al ithBESINEY -ToSveR Calkln whihein YhQé qRigcyel e or

het er oar omati c. 'sel ect ed fromth 3roup consi sting_of thieny

benzot hi enyl , amjma;anexphajnyl-lower dpmqhd}nyl~lowﬁp@1kak|thxfzohqyﬂ~b®mr@ﬂlﬁ9;

r phol i no, 0 t

Cpyr gzol i nyl, ?’ Mﬁ%&gpalk&f%&Pﬂ%@g&%@%—y%dﬁga@ﬁ%#wy E)ﬁJ a[%?ﬂyl—

- furanyl, pyri liwlrer aﬂkj’fll' MN-glibRituted piparadngizionet alk%/l 25tereinxthe apitd ydbsutuent
1,3, 4- oxadlazol 4- thladlazole I ndazolyl, 1,3,5- tr|a2|nyl t hi enyl
i sothiazoly > y

hi azol yl %mfm lowiey Ak drirep Ryt Ak AP YRR IPEN 41

) ggﬂi?ﬁqhh:%: yfméyﬁurl ny L%%é%a%%ﬁé(m?%g a\‘:!]{( 15 ézogﬁwibenzotaﬂﬁogol yl,

i sot hi azol yl , hétegcgeloondt aﬂcokylhetarwpbo&y,olhqtémcmlew yii‘alkﬂdowelzthioaﬁWL

- ¢i_nnol i nyl , phthala2|n |, xant hin hypoxapt hi nyl, pyra azol e,
102, 3-tri azol heterpageliy eai@vﬂkyl)ihgtesocaﬁlﬁaﬂ%&m ﬁ ﬁwll Whe,

and peri di ny bieyRikedeblydid 10GESHPN foRfodpitiolT3 L ggmmoow%@ ol at

pisa substltu t’ other than rogen
| n anot her enhﬂehonpcibthm Emvﬂmﬂpo,thetbwaryhinmm h)W@raﬂquatheﬂo):yclmmb dower

phar maceuti ca acc sal t enbodi '
i ndependent | ya]kﬁ/"]o %&bﬁ‘yiqﬂ‘?@ a@’l a]ﬁ‘ﬂ} 18?(8“ y of WhitH can be
: optionally substituted with a moiety that does not adversely affect the biological

15 | properties of the molecule;

- Ina preferrod embodjhlent, after the target biologioal aotivity, metabolic stability and
water solub:hty have been Jomtly optnmzed, ‘substituent groups that do not contn'bute to these

factors or contnbute another atlnbutc are removed.
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substituted al kyl; and at |least one. of R2 , R3ac, R4a , RRa, or e,: andat
feast one of R2 , O,R4a,. O or R6p is a substituent othelehzn Y% ogen.
18 20 January 2005 In another enbodinment, RIOor 0 is optionally
substituted heteroaryl or heterocycle; and at |east one of Rea, Wc'.
Rda, . R$a,.or Rb6a is a substituent other than hydrogen. |In another

"enbodi nent; Rya or Rsa is optionally substituted. heteroaryl or

het erocycle;. and at |least one of R2 R, R41 RSP, or O is a substituent

ot her than hydrogen. In a particul ar enbodi nent, RSP- is optionally

substi t ut ' or nzot hi.enyl . R3a. .R4 .. Rs" ~,.or RPP,, 0, R4o,
and R6a aggw&& ?%%laegﬁfl&gsﬂ?g%ogég%ﬁr,eg%fwg%}?m Q%%Mro‘ﬁg?do?)?ﬁ&?o%nzyl oxXYy,
4-car boxy%g%te\?l 5‘5'9, ‘348178?%89{%{,5 PgB yl benzyl oxy, 4-ani nobeuzyl oxy, 18a 20
January 2005 WO 01/98291 PCT/ USO1/ 19720 fluoro, chloro, brono, iodo,
hydr oxy, OcHZCE{henzofebloep &+ yINHEdaakexyPapi- 1 (4 arboymefhassthoxy

c

y

pyri d- 3- yhnet hoxy,4; - 16t i _, &R 2-vl,. met hoxy,

t hi en- 3-yl net hoxy,Chl%ﬂrh?g}fflll @g?hg@&{ lf%@-sg@yﬁln%%thoxy and at | east one of

. R2a, R3a, R4, 0Cl11 or 0C S tituent ofher_than hydrogen. In
anot her enboé"@e‘ﬁﬁfmeilﬂm‘lyéégw 'ﬁ@)fﬁeﬁ'«iﬁ?‘(ﬁﬁ%ﬂ%o L ‘R’é’a?j’g'%a, RZ , R3, Rep,

RRP or 10 Rsp, iSdM—letRQ;aﬂﬁ lﬁg@mpeﬁﬁaor@pd Rda, R ya and Rsa, Rya and R Q
Rep and Rap, Rap and Rep, conjugated to anot her carbocycle, aryl,

beteroaryl or;_ 4_8{]]%1%09,{ &_ag,HV 51 @ 301N 10.forma carbocycl e,
“aryl, heter ocy@l’ee or e?er%ar%%ﬁpgg?ﬁﬁ?gﬁgg@ﬁ%&%% bsg?:ycl e, aryl,
heteroaryl or het eliroctictyphesylp2-propén-droné sodivdmesntd ring, optionally
3-[5-(benzo[b]thien-2-yl)-2,4-dimethoxyphenyl]-1-(4-hydroxy-3,5-
dimethoxyphenyl)-2-propen-1-one;

3-{2,4-dimethoxy-5-(thien-2-yl)phenyl]-1-(4-hydroxy-3,5-dimethoxyphenyl)-2-

propen-1-one;

3-[5-(benzo[b]thien-2-y1)-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-yl)-3 4-dimethoxyphenyl}-1-(2,3,4-trimethoxyphenyl)-2-
propen-1-one;
3-[2-methoxy-5-(4-methyithien-2-yl)phenyl]}-1-(3,4,5-trimethoxyphenyl)-2-
propen-l-one;
- 3-[2-methoxy-5-(5-methylthien-2-yl)phenyl]-1-(3,4-dimethoxyphenyl)-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-hydroxyphenyl)-2-propen-

1-one sodium salt;
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I n one enbodi nent, the heteroaryl group is not an oxazole. In yet another
enbodi ment, either R3a and Rd4a or Rsa and Roo join to formnaaby h@iber ed
met hyl endi oxyphenyl group. In one alternative enbodi ment, one of the Aor B
rings. has only hydrogen substituents. Wile it. has been known t hat
certain chal cones exhibit antiinflamuatory properties, it 15 has not been
reported that the presently disclosed class, of. 1,3-di-(substituted
phenyl ) -2- propenones inhibit the expressi on of VCAMl and are useful

anti-inflammatgory agents.,  One t ges or bi ol ogl cal use
of chal cones h "?I'H’«QEWXY%a@' @ﬁ%’VﬁB&F‘Bﬁg' }5115\3 R "be
met abol i zed by ringj-Bydr oxyl ati on (by oxidizi ng enzyrres i ncl udi ng but not

limted to cytochrone P450) or via break down of the chal cone doubl e bond.
20 As part of ¥Hhbdidppetheryor(G-pyreyppbarwhtl-Gihfdomehoxypbrapdk2-Rrapsndr oar yl |

aryl or heterocycl I‘ﬁl group attached to one of the phenyl rings to increase
the half life and thus bioavailability of the conpound. However, the

addi ti on of thz[hédenaboyyti-(thieyi2-diphkhet] bi-¢83¢SHirimegroaypheaglir-2elecpenalse t he

- water solubility of the conpound, which has the . effect of actually
limting the bi oaval abi | i ty of the conmpound. 'Therefore, in a preferred

enbodi ment, t hg[Thrieeps- (QﬁaL@Jyl)ﬁhe%@]QO(@;Fs d1ﬁleﬂﬁix?ﬁl%y912%ro§l§itﬁbﬂéir onmatic or

aryl group on at_|east one of rings to limt the

met abol i sm of % E%H’@Mhﬁr(&“efa%dl)alﬁenwéés@ 18%2@%11@‘%%%1)%@40?%&@3?:% wat er
solubility of grtgﬂ han 1) _y occurs
at the para pogépt]lﬁlgﬁmgg é}sz P/ g? ?gghg%%%&n‘g%@%@e}i lﬁai?t;lf”\(ﬁfl%g@yr oaryl or
he';erOcycI [ c/group 2—§r0pcxsil{0m,d?a’droahloriﬂesqitara .19 20 January 2005 WO

01/ 98291 PCT. 7 Sit t |t| S para
nydr oxyl at i on. K PEPRSEoJarg 2 ROt 3pBBr B P2 P AR b as oo

met abol i ¢ stabil ity &.M@eﬁwrbﬁléﬁ&saml tion(s) nost susceptible to
~hydroxyl ation._ Bul ky al koxy groups ke cycl opro nmet hox

ot o1 oar o1 a1 Kok(P4AEROERASLEL 2 R tioRy -G ORP PR U Y ProRgt kioRss and pyr i dyl
met hoxy) and. ' Ne§ @lRLYGlnaa-KHY2 - HeBBx i Heh AR 3,4, 5-trimethoxyphenyl)-2-
propen-1-one;
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3,4-dichloro-2-hydroxyphenyl)-2-propen-
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-yi)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-mefhoxy~5-(5~methylthien—2—yl)phenyl]- 1-(3,4-methylenedioxyphenyl)-2-
propen-1-one;
3-[5-(benzo|[b]thien-2-yl)-2,4-dimethoxyphenyl]-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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5 nmetabolic stability when placed at the neta or pars position. It has been
- observed that adding. the group that increases water szl Ubinuiaty 2@%he B
ring typically. increases the water solubility nore than when the sane
group is added to the A ring, however, this trend may not hold true in all
cases. Preferred water solubilizing groups are al koxy, such as nethoxy,
OC(RI)2CX2H, SC(R)2CO2H, NHC(R )2CX®2H or OC(R )2C02H, wherein R is H or
lower alkyl. In a nore 10 general enbodinment, any group that increases the

Y R R S R R

limted to al koxy, caiekyl t hi o, al kyl am no, am noal kyl, hal oal kyI t h| o acyl ,

am do, acyl anr am no, | kyl am no, am nodi al kyI trifluoroal koxy,
al kyl sul . fony|§P§§5 6'3}%% %‘Eﬁ#“o‘ﬁ’ﬂethoé)‘ﬁl}%ﬁlkrlt{ Shr rinteyeryebsayD-2e hi of |

cyano, nitro, sulfaqppgenachsh;, sulfonate, sulfate, sulfinic aci d,- sulfenic
acid, sul fam de, sul fonam de, sul foxide, netal sulfnate, phosphate,

phozI phonat e, n%f%me@hbkéi‘{ﬁlm %yl)msﬂﬂiﬂfilléhowmm%] 2-propan-bemgdr at e, ami no

© o aci CO R2, en 2

_ oxyal kyl am no, ﬁ%g%}hc fllg %ﬁa# @ henﬁ; @aﬁ%yﬁloxéi@ylslﬁ\%?pegﬂk % | ower 20

al kyl - S(0) 2-1 Mma&byjr 5- (mmmgppwyn]qvqem dikdeyoxystaphalrepdn-1-over al kyl ;

o -5 RS PRy b PR By PP o8yl | ovier
al kyl;  pyrizlyl tBihexy- Q%Eenai ?I%hen?ﬂ’-r IF@QM fﬁﬂleﬁ@%ﬁe@ )kﬂf)mpen—l -one;

' hydroxyphenylthlo | ower yahop hi o- | ower

i m dazol yl t hi o[Zomethoxy- ﬁ;(thientwlalzlwnyll]tlH|4d4+eﬁweivcaz®nalemwloxy) -3-
triazol yl phenyl t hi Qnétﬁé%h&ghyi Prof)@r“%ﬁgl yl t hi o-1 ower al kyl ;

tetrazol yl phenyl t hi o- ani 1 ngphenyl t hi o-1 ower al kyI
N, N- di - subst i t%tie@benmﬁb]ﬂﬂ@hmm,mmnetﬂmupmen&l]ldyﬁ (\M‘B@fs@r@p)ﬂﬂenéﬂﬁﬂ}@e

'substituents each indepen t(!h’ rese I ower _aI kyl ;
am di nophenyl t hi o- I'5%@pP° S‘E& K"ﬁ ﬁ? ﬁmﬂ’e@vée?neal kyl:  phenyl sul f onyl
{Aﬁwer_ al kyl; -3 fl\lhﬂéth@k)kyl(thﬁn& Ymﬁlﬁhﬁq-ﬂ Rm&n&@%@,mdyﬁﬁetﬁ&yﬁ’@%@w w
erein M is a pharmaceutically acceptable cati
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-methylenedioxyphenyi)-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-rhethoxyphenyl]—1 -(3,4,5-
trimethoxyphenyl)-2-propen-1-one sodium salt;
3-[2-carboxymethoxy-4-methoxy-5-(thien-2-yl)phenyl]-1-(3,4,5-
trirnethoxyphe_nyl)-Z-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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C(O (CH2)2C2M ; -SBM ; -1l ower alkylcarbonyl-1ower alkyl; -carboxy | ower
- 20 20 January 2005 WD 01/98291 PCT/ US01/19720 al kyl; -lovwemuary 2005
al kyl am no-1 ower al kyl; NN-di-substituted am no |ower alkyl-, wherein the
substituents each independently represent |ower alkyl; pyridyl-I|ower
al kyl; imdazolyl-lower alkyl; imdazolyl-Y-lower alkyl wherein Y is thio
or am no; norpholinyl-lower alkyl; pyrrolidinyl-Iower alkyl; thiazolinyl

| ower al kyl ; piperidinyl-lomer al kyl ; nnrpholinyl-lomer hydr oxyal kyl ;

N- pynyl piper t.ed p i nyl -1 ower al kyl,
V\/nere?/n t he am %%{98}; ‘%EJX mgéhbf%wg %]I%wphetnyﬁatz@ -1 ower al kyl ;
tetrazolyl-lomer alkyﬁdhdaﬁwkanDHEQﬁmnDoh@Mﬁmn@kﬁwI or thlazolyl-lomer

al kyl ; hydroxy ar al kox tero ryI r alkoxy, het er ocycl o | ower
al koxy, heter og ;?9"@%@‘8‘92/36’9“8&8%&9 théff“a? I¥ phenyld rGetai-oal kyl ; 10

het er oar al kyl Iomeru&ﬂmgﬁ ﬂ,z Qp&&toalkyl | ower thloalkyl,
heteroaryl. |lower alk terocy c | owér al kyl, heteroarylthio | ower

~al kyl, axylthbi é—[ﬁ-&b@ﬁoé]ﬂvﬂl 2-Y1]ﬁ33ﬂé1#m¢i§1©1)@hm)tb] 1-Guhb-tainktbxyphend)-dar y| ani i no
| ower al kyl, heter9§¥§ opmno lower alkyl, arylsulfinyl |ower alkyl,
arylsulfonyl | ower afy of which can be optionally substituted Wi th.
a noi ety that Bkﬁﬁ:sbemm[b}ihime—tzs,éj -3,4-dirhethéxyphenydl B{R4b-adnethdoypheonpet i es of
the nol ecule; Ina preferred enbodi nent, after the target bi ol ogical
activity, netabolch?P%b{P??y and water solubility have been jointly

optini zed, ' subsiidadesbitkieRIRS)-2 1 ABhetASk a@ﬁénf@]OﬂUr# btﬁ&lﬁeﬂtexa%maﬁmcﬁ actors or

_ contrlbute another attribute are renove January 2 ording to a
second aspect of tH&tE-Ee88it i nvention, there is provided a conpound

sel ected from ﬁ-@nﬂ:ﬁﬁQQ—Sg(ﬂH&t—f-M)ﬂ%n?ﬂi 1-[4-(4-carboxybenzyloxy)-3-

methoxyphenyl]-2-propen-1-one;

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;

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-(bénzo{b]thien-2~yl)—2,4—dimeth0xyphenyl]-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-methox yphenyl)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-dimethox y-4-(thien-2-
ylmethoxy)phenyl)-2-propen-1-one;

3-[4-(thien-2-yl)phenyl]-1 -(3 ,4-dimethoxyphenyl)-2—pr0pet1—1 -one;
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3-[5-(benzo[ b] t hien-2-yl)-2,4-di net hoxyphenyl ] -1-(4- carboxynethoxg 3, 5-
~ di met hoxyphenyl ) - 2- pr open- | “one sodi um sal t; anuary

3-[2, 4-di met hoxy-5-(thien-2-yl)phenyl]-1-(4-carboxynet hoxy-3, 5-
dinethoxyphenyl)-Z-propen | - one;

3-[2, 4-di met y-5-(t ). phe I 1- (4-car box thoxy- 3, b-

di net hoxyphe?ﬁ'ﬁ egh ‘LgtﬁlenTz iﬁhr?g‘ @gﬁ!ld%ir%egmxy-i—ﬂ?l S DAy 22

3-[5- (benzo[b]thlg péiyh%@%méﬂﬂ]gqﬁ@g%ypb@gyl] 1- (4- hydr oxy- 3, 5-

di met hoxyphenyl ) propen- "I -one;

3-[2, 4- dinethoxy 5-(thien- 2 yl ) phenyl ] - 1- (4- hydr oxy 3, 5-di nmet hoxyphenyl) - 2-
pr open- .

3-[5-( béﬁ%o ?B‘]gttﬂl etHll‘Q yPP)Ct Qf gle prese t (1)r)1(ven on. tﬁre i E) LPVédaerdbaoglilannéataﬁ%u)?yals 5 dim
et hoxy pbgfiydsition?fop HiRPEEt e, 2 VCAM l med1ated disorder in a host, comprising an

3-[2, 4-di met hoxy-5-(thien-2-yl henyl ]-1-(4- carboxynethox¥ 5-

di net hoRﬁ;f?ﬂ*Pé’ Wugﬁﬁp@g@ﬁunq as dplmed a ove in apharmaceutlcally acceptabl¢ carrier.

3- [5 (benzo[b]thlen 2-yl)-3, 4- dlnethoxyphenyl] 1- (2, 3,4-trinmet hoxyphenyl)-2
3. Do et RIS o2 farhyrecst ah % DRTIRNGTIOn paeds Brovitent RORPRIELS ) 2.

pl’ open- Heﬁmﬁ above for use in the treatment or prophylaxis of a VCAM-1 mediated dlsorder in
3-[2- nethoxy 5- (5- nethylth|en 2-yl) phenyl]-1-(3, 4-di met hoxyphenyl ) - 2- propen
- 1- oneahgst] 2_ pet hoxy- 5- (5- net hyl t hi en- 2-yl ) phenyl ] - 1- (3
4,5-trinmet hoxyphenyl)-2- propen- | -one; 3 -
2- met hoxy-5-(thien-2-yl)phenyl]-1-(2, 5 -dinethoxyphenyl)-2-propen-I|-one;
-[3, 4- guci[:rgﬂmgx%r a- ﬁﬁ]iniaepec?-qﬂ thp hpreydrk -iivgiBiod, Thare iisrgrdrosighensd pf 2pr open- |
one; met hox

- (t hi enCHIYHEN ﬁm% apgveinythenmapefagurg of 8 ygptieman for fhedpement or

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

1 wl—|"

According to a sixth aspect of the present invention, there is provided a compound as
defined above for use in the treatment or 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

Flgure 1 is an- ﬂlusttahon of non—hmltmg examples of compounds of the present

) mventlon.

, Figure 2is a bar chart graph of the mhibmon of eosmophll recrmhnent {percent

-. eomnophﬂs in the peritoneal ﬂmd) by 50 mg/kgldose of 3-[5 (benzo[b]ﬂuen—2—yl)—2,4— ‘

_'mmdmmﬂmme@45mmmmmWMmm4@mm&me BﬂMC]mw (@=10) were.

- sensitized to ovalbumm‘on days 0 and 7 with a subcutaneous injection of, ovalbm.absolbed
in ﬂﬁhﬁmnihwﬂni&d& Thﬂy'weﬁ=ﬂmniimﬂaqxﬂ'wdﬂlan hmmbedunwﬂfﬁgaﬂkmzqf

 ovalbumin and sacrificed 48 hrs post-challenge. Peritoneal fiuid was then collected and spun
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diumsalt; 2la 20 January 2005 _ '
gerr;?hg;y 5- (4- et hyl t hi en- 2-yl) phenyl ] - 1- (3, 4- di netZwoxyphesy|Jco2- propen

1-0
3-[ _
3 |[302eduvr¥é)t°ﬁ§'§§?‘5 (3-pyridyl ) phenyl ]-1- (3, 4, 5-t ri met hoxy RESHALpr open- |
3. [2, 49 meEIslifios. Sliteewet yiiheh et Difiouit dnd il ERANEHBRERY AR 21l OPE
-|

(2

“éd T admizisirsd, ﬂ?wbﬁf‘ut@qogslsimeﬁ%@mo%pﬁeﬂ Jud2+@hapaound theone;
3-1 o ﬁrﬁ%@xmfﬂb@m @Ral é)'ﬂhﬁb’ del of ?néf%%jnﬁa?n”ﬁ%tﬁhgxyghﬁsnﬁoﬁmf “dte %%en-

--one; 3- [2 met hoxy- 5- ( I en- 2- y eny

dyn#iet leslgmterseryited iplodheperitoname, hydrochl ori de salt;
gy{IZ yrrql:jlt hoxy- 5- (t hi en-2-yl ) phenyl ] - 1- ( 3- met hoxy- 4- ( 2- pyri dyI et hoxyphenyl)

l ' .
(o b ﬁ‘%‘r‘?pﬁé‘ﬁ;f’?“f*{%ﬂ%e?%&f;hi Thion. o DA ST 9.2 mRRS JEAdHL ofne;

> 5 (llavsd e Evpeepriiviy OV pvgikgdosb of 3 4355 (benaBloNRIARRSHY A~ 2-
. gr Fgen%ejltnﬁ%gy i eﬂ(ﬂ L4 }ﬁ’ﬁ“ﬁ?ﬁl@ﬁmlﬁenxlh@fapﬂ%-&mnsr o- BalQir mrigeoH@am§) )werepr ope
n- - @n@m@d[lﬁm(dmzbf bi tdhy Qﬁmﬂr ﬂﬁbﬂl}’ﬁl‘té@@ﬂ%ﬁ%ﬂj ]Tﬂey were then challenged

en- 1-one;

é( F24 &‘%&5 hgﬁg'![?hﬁneth U}“Bﬁemw ]Thelar(lm,als were sacrificed 24 hours later and L
3 lfzt }rﬂéﬁg%a ﬁ@?f%g s 3{ e?%ﬁ n#‘f ifPfC}%dW Risight is. btracied Gomifbe Fighihiady | ) - .2.

. - projaw-to|givedhe paw welght Increase. The test compound was administered by mtrapentoneal
injection —24, -2 and +6 hrs around the time of metBSA challenge.

Detalled Descrlptmn of the Inventlon

It has been dlscovered that compounds of formula @D mhlblt 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 admnnstered to a host as monotherapy, or if desned, in combmatlon with

another compound of formula (I} or another bioloigically active agent, as descnbed in more
deta11 below. ‘

The compounds can be used to ireat mﬂammatory chsorders that are mediated by
20 VCAM-1 including, but not limited to arthntzs asthma, dermatltls psoriasis, cystic ﬁbr051s
post transplantatlon late and chronic solid organ re_]ectlon multlple sclerosis, systemic hipus
erythemat051s mﬂammatory bowel diseases, autmmmune diabetes, dlabctlc retinopathy,
thinitis, 1schem1a—reperﬁls1on “injury, post-angioplasty resten051s chronic obstrucuve
pulmonary disease (COPD), glomerulonephntls Graves disease, gastromtcstmal allergies,

25 conjunctivitis, atheroscleroms coronary artery disease, angma and small artery disease.

. The compounds disclosed herein can be used in the treatment of inflammatory skm
diseases that are mediated by VCAM- 1 and in particular, human endothehal disorders that are
mediated by VCAM-1, which molude but are not Iumted to, psoriasis, dermatltls, including

22




3-[ 2- met hoxy- - 5-(5-net hyl t hi en-2-yl ) phenyl ] - 1- (3, 4- net hyl enech oxyphenyl) - 2-
propen- | -one; 3-[5-(benzo 20 January 2005

[ b] Chi eng2r Mlobsaa, 4- di met hoxyphenyl ] - 1- (4-hydroxy-3, 5 - di net hoxyphenyl)-2
pr open- PYV(%))née{w)s% i um sal t; 3-[2-nethoxy-5 -(thien-2- yI)ph%TWSOIII§P0(3

- met-hoxy-4- (3 - pyrldylnethoxphenyl) 2- propen-|-one;

3- [ 5- ttzematsus] damnetitis - anid) Kapasi's savcpptae ay [ elll ag zpmtd’cntlwphmndﬁraof spromgien- | -
one; 21b 120 anuary 2005

3-[3, PUSTRET Xy-5-(thien-2-yl)phenyl]-1-(2,3,4-trinet hoxyphenyl ) - 2- propen-
| - - one;

3-[5-(5-acht yf:it moéhﬁrzmghoﬁnaent, ﬂiemmrpéhdwlo]seqh@@:mo@ bclsnbcf@d)tpltmaf/l) 2-

. pr Ope{,}%t}]]-oxy mﬁ% ny%&ogﬁ%ir% é:]ﬁ?ﬁ_l‘%t hedﬁ%{ £o¥ n')oﬁonuéfeelr leucocytes

3 2- met hoxy-5-(thien-2- henyl 1- (2, 6-di met hoxyphenyl )-2 propen-1 - one;
1{ [ 2- n’et y ( f@phﬂ@hocén{;zpi) g;%qq;]quouglds of the present 1)1/1gentro>rll gan bepselegted for

- 1
NPT *%é@ﬁ%‘%ﬁ?@ BY Reghayt of BRI e Rheplant rejection, Trogtmens and prevepion. |
-‘'one; of (lﬂ'gﬁxﬂeﬂﬁﬁdgeiﬁgﬂ@lflﬁ Ii’b_]eﬂgﬂl'i%ﬂﬁl)lﬂé@ gut iluehﬁg ﬁmlﬂiieﬂ-fb e BRidNO ¥F RGNty of

-one e OX - I en -
FQO?%‘ ’gs@ﬁc h&ér}}vea l%%qebro;@vér@%ﬂ qlgnqulﬁﬁwnallbawr corneal -

'3-[5- &ro Oxyb] gﬁ%g'}rég Ao lﬁm;hh ;P/E}}tﬁ{éx RISHEN o ftle%ﬁﬁ@m%f SOURLORYls lﬂﬁped' ox'

L y- I met hoxy pr open-

3q 2 dmftah@whl& smmmesmcym)sﬁh&rwlhgbmn@ anammPléa(aﬁemyrl dyl net hoxy) phenyl ]

2pr open-1-one;
[

2- met Nopyarbakdratie dnbddiBBRN e colndobmtls ARidrbe MO WP BRI ik R iERpen- | -

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

3-

in primary treatment of, for example coronary dlsease states mcludmg atherosclerosis, post-

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

15  administered to treat small vessel disease that is riot 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 revaéculazization théi:apy. l |

~ In another aspect the invention providés pharmaceutical compositions for the treatment

of diseases or disorders mediated by VCAM-1 wherein such compositions comprise 2 VCAM-

20 1 .inhibiﬁng amount of a chalcone derivatives of the forn-:lula-'(l) or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier.

Iﬂ 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 eﬁ'ectlve

amount of a compound of formula (T) or a pharmaceutlca]ly 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 phalmaceuucally
. acceptable salt thereof

23




one;.
- 3-[ 2- met hoxy- 5- (4- met hyIth| en- 2-yl ) phenyl ]-1-(3, 4- net hy:k@n&dﬂuaxyph@mwl) 2-
propen | - one;

3- (4- et h¥¥QOE82910r ophenyl ) - 1- [ 2- et hoxy- 5- (t hi en- 2-yl )phE(EWUWIEQ?ﬁOopen |
-one; 3-[5-(benzo _

[ b] t hi en- 24y bhotReCapboaraeraivimionr frotRics awm&ﬂﬂd coknfoditfbnfor treatmg asthma
trimet hox gphenyl ) - 2pr open-1 - one sodi-um sal

3-[5- 0b fivin hinsticnt wl need fh@tﬁ@%@}h@n%y@nﬂ@%&@p@@%ﬁteﬁ@@&ﬁeeﬁ%

ri met hox n en- one

o]t PRSPl epknop B B BRSO shaPackp IR Aopentablg st thgreof.

ri met hoxyphenyl) - 2- propen | -one sodium salt;

- [ 2- car boxynet hoxy- 4- met hoxy-5 - (thien-2-y|)pheny1] -1-(3 4, 5
rlnethoxyphenyl) -2-propen-- | -one; _
- [ 2- gar bosMpBhRAXSE HrePetAX Tnentiohi en- 2-yl ) phenyl] -1:(3,4, 5-
tri met hoxyphenyl) - 2- propen | -one sodiumsalt; 21c 20 January 2005 '
%4 carboxynethoxg - met hoxy- 5- (t hien- 2- yI)phenyI] 3 4 5-

r? met hoxy S| gmi %lf—r@aénthp léﬁ@nt@adpmwckﬁl ¢ompounds of a (I) and their
-[4 ? d{ﬁkﬁiﬁ%eﬁ gigr Ogltulggen 2-yl)phenyl] -1- (3 4 5-

ri methoxypheny ropen-

-[ 5- (benzo[ b] t hi en-2-yl) -3, 4- dlnethoxy henyl 1 :

(3,4,5-trinmethoxyphenyl) - 2{{% op@n- I-@%@

-[5-(benzo[ b] t hi en- 23¥I) 2,14- di ng %334 5-tri met hoxyphenyl)-2
propen-| - one; ‘ :
-[ 5- (benzo[ b] t hi en-2-yl) [ ¢ 1-(3,4,5-trinmethoxyphenyl)-2
buten-1-one; - '

RY R
RSUL RSB )
@™

or its pharmé,ceutically acceptable salt, wherein:

10

xi)- the.wa\fy liﬁe indicates that the compound can be in the form of _tﬁe Eor Z
 isomer; | | ' ' | o
:aj)_ R% and R23 are independenily hydrogen or (C;-Cy)alkyl,
, xm) R2°‘ R3“ R”'“ R Rﬁ‘“ R, R3B' R* R*® and R are independenﬂy |
15 _ XIV) hydrogen, a]kyl carbocycle, aryl, heteroaryl, heterocycle, aryloxy, arylalkoxy;

heteroaryloxy; heteroaryla]koxy, cycloalkyl, alkoxy, a]kylthm alkylamino,

aminoalkyl, haloalkylthio, acyl, haloalkyl, aryloxy, amido, acylamino, amjné,_

dlalkylammo, ammodla]kyl trifiuoroalkoxy, alkylsulfonyl, halealkylsulfonyl,

7 -ammocarbonyl, alkenyl, alkynyl, halogen, hydroxyl thiol, cyano nitro, sulfomc'

20 . acid, sulfonate, sulfate, sulfmic acid, sulfenic acid, sulfamlde, sulfonamide,
.‘ '  sulfoxide, metal sulfinate, phosphate, phosphonate, 'metall phosphonate,

24




-3- [2-nmet hoxy-5-(thien-2-yl)phenyl]-1- [4-(4-car boxybengall
hoxyphenyl ] - 2- pr open- 1- one; :

2- met § t hi en- 2-yl ).phenyl ]-1-(3, 4-di fl uorophenyl )-2-propen- | -one;

4- (thi Lrs §ff)pheny|] - 1-(3, 4, 5-tri met hoxyphenyl ) - 2- giJgeH1P 28 ne;

2- met hoxy 5-(thien-2-yl )phenyl] 1-[ 4- (4 am nobenzyl oxy) - 3z et hoxyphenyl]

propen- | - onghosphinate, alditol, carbohydrate, amino acid, OC(R)2CO;H, SC(R');CO:H,

t
I
|
3
E)Z et hoxy w%ﬁyldcgﬁengéz:{{l £4YQX€J1]2YGHE pn?yo?%h(e)%g gm%ﬂ?pen !
|
p
|

%ary 2005

_‘U'I

OI(o benzof g]néeﬂi‘;'d@ﬁbgﬁﬂémylz 16l IRJINSOPABRRY byl 1Rer iyl SO ISV ARATY! ) - 2
5- (benzol b]h}%dlrfmyaﬂtyyl ;traﬂmw theteyomyh dsyer -alfetiip shenaryeld -1awes, adkdﬁfy, .

4 5 (benol bR isieracaRagyn SEyHe e ibjoslislaibistresavi.loyer

gh(r)rla![ Rgi;hS (‘t hi erryét&mg%%ﬁagﬁg Inro;ve? QEIG I01>1<e;;ero gl?rv\g?rhg];(?lp h]:éer?z/r?gyclllenyl ]-
ropen- | - dewer alkyl, heteroarylthlo lower a]kyl arylthm lower alkyl, heterocyclothio lower

5- ( benzl b5y ofe ot s SR Y RO Aok 0L EROPBRSIN

)ropen- | - one;

3 [ 2- met hoxy- aoweﬂwm anwdu)ﬂahsalnmb\}erﬂaﬂ(}% ﬁgdommﬁm%e(dﬂﬁoﬁﬂuﬁsubsumted

~yl met hoxy) phenyl ) - 2- propen- | - one; - _
(*hi en- 2-yi )pﬁ*@FEAa] m@lepsﬂmio#%tnﬂsx%ﬁ@ﬁw ﬁffectpﬁhep‘@nblgmh@romaeszof Jhmuary
2005

- 3-[ 2- net hoxy- jfn(lt E(OPSCH;)ZI)FC?AVE ?93M+ Roxloyv_r %Rz forﬁﬂle%lllﬁ 2-
propen- | -on@q;t@HyW PO, (OHPH- Ioﬁnsoswﬁporwhaﬁgntn"alstblp}ﬁ:@a@a@l‘bmﬁ t he

‘ sent nventi on here is provjded a pharnmaceuti cal
pre 7 v alccepfabie cation; -loxg)ver ?arbonyl—ﬁ)wer alkyl; carboxy lower alkyl; -lower

"
-1
P
-l

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 carbdcycle, aryl, heteroaryl,
~ heterocycle, alkylaryl, alkylheteroaryl, alkylheteroaryl or alkylhéterocycle;

xvi) R? is an optionally substituted alkyl, alkenyl, alkynyl, aryl, carbocycle,
* heteroaryl, heterocycle, a]kylaryl,_ alkylheteroaryl, alkylheteroaryl or
20 - alkylheterocycle; : : | o

xvi) altemnatively, R* and R%* or R?? and R6°‘ can join together-to form a bndged

carbocycle, ary], heterocycle or heteroaromatic;

xvi) 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 j join to form a bridged compound
. 25 : ' selected from the group consisting of an op’aonally subst:tuted carbocycle, an
optionally substltuted cycloalkenyl, an optionally substituted cycloalkylcarbonyl,
‘an optionally substituted cycloa]lcenyicarbonyl; an optionally substituted aryl, an
optionally substituted heterocylic or an optionalljr substituted heteroaromatic, or
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conposition for the treatnent of a VCAM 1 nedi ated di sorder iln a host';
conprising an effective amount of conpound as defined #boe8UprAYa2005
pharmaceutically acceptable carrier. According to a fourth aspect of the
present M’\Q@H_?ﬁzgh, there is provided a conpound as defi nBEI/HBYMAET0r use
in the treatnment or prophylaxis of a VCAM 1 nediated disorder in a host.
Accor ding to aafidyfehbiaspesi whbrdill e FRg Yk hINENE icabonyl)@yetid st auiiggd a
use of a conpound as defined above in the manufacture of a nmedi canent for
the treatnent eminepsulfimpleant ghasphenaecAM 1 nedi at ed di sorder in a host.

- According to a sixth aspect of the present invention, there is provided a

- conpound asgjcdefdtnadt SROVERFOR SR, RY et R¥arA M oR*Prorcpffys, IR ahda
VCAM 1 nedi ated, di sorder in a host gs defined in rtgleggaourthd aﬁgiect vggerei n.
the VCAM 1 nedRA&H™ dadBIGYR™ and R WChRhA Rt R 4 metiRe, 83t ant REsRdemd Rl :
abgve. BRI EF DESCRI PT OF THE FIGURES Figure 1 ig -ap.. - illustration of
noA |initing ese%\%w@éll%%o%ﬁfﬁﬁm% e=1aﬁér5§’r é@éﬁ%}’ﬁ?ﬂgﬁﬂﬂmmﬁcg 2is a-
~bar chart' graph of the inhibition, of eosinophil recruitnent (percent . )
- eosi nophi | spi)n tah Gagtesrietod RERI R RIG R yor RS, mpd kg ledsiomeaif REAR, R*% R or
-(benzo[b)thien 2 yl)-2,4- .dinethoxyphenyl]-1-{3,,5:trinethoxyphenyl)-2
proper | -one. RBalsBsabstitesat pthen than\hydeogen. sensiti zed to oval bum n on days 0
and 7 with a subcutaneous injection of_oval bum n -absorbed in alum num
hydr oxXh @ethéh@ibodahent! the Rosipahh® 196fkhei folmda (It r apent oneal injection of
oval bnmi n and. sacrificed 48 hrs: post-chall enge. Peritoneal fluid was then
coll ected and spun 21le 20 January 2005 WO 01/98291 PCT/ US01/ 19720 down
~onto slides. Slides were stained with DiffQuik and a differential =
perfornmed. The test ' ' : o '

I

R3(I

._ 10' _ RS | | RSB . ;

or its pharmaceuntically acceptable salt.

- In aﬁother embodiment, R is independénﬂy H or lower alkyl, R? is an optionalty
substituted alkyl; and at least one of R?, R**, R*, R®, or R™, and at least one of R, R*, R*,
15 R* or R® is a substituent other than hydrogen. ' ' | ' |

In another embodiment, R* or R is opﬁoﬁﬁlly substifuted 'hetérc)aryl or heterocycle;
.and at least one of R2* R R¥* R or R is a substituent other than hydrogen. -

In another. embodiment, R{“ or R** is optionally substituted heteroaryl or heterocycle;
é.nd at least ons of Rzﬁ-, R3B; R‘w, Rsﬂ, or R is a substituent other than _hydroge'n, '

20 - Inone alternative embodiment, one of the A or B rings has only hyd;ro'gen substituents.
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conpound was admni ni stered by subcutaneously injection -24, -2, +2 and +6
"~ hrs around the .time of oval bumin challenge. This is a.2h@gerasy H9%rgic
i nfl anmati on as eosinophils are the major |eukocyte recruited into the
peritonelfR ®89%8%yure 3 is a bar chart graph of the inhi bi PCBESOFI9EW edena
in a nouse nodel of delayed type hypersensitivity by 50 ng/kg/ dose of
3- E5- (benzahb) pi@narenibddiseflt, R is opti substi ' : ienyl: R?,
di met hoxyphenyl J-1-(3,4, 5-t r?ft’net hox?/?flogﬁlg )S?bzspglrt%dp%?nf’l-otr)r?ee{lzoggf%)F’CRm’ce
(n=5) Riy B*, RMsRHM, 2e RT nRI*F®EP nmid R%Poare diadepBnduintth hydidpehatethoRE ethomy, BSA) .
. They were then ct}allenged with met BSA on day 7 in the right hind paw. The
ani maloREYe ReRBYIPXY.c Acrathpxybenayioxyy ékethwcyy}wm&e%fl@xy@'ln ApRRENFHIONY: paws
_ wei gh | ef i i } ' i i i sapAW t o
o ve ol o R A oC R ol S B ot N OB By
i n6r apémiethorgqiyridihymethaxy, pRdd-4-Amathdxy;Ghien<-dnetingkyt tider-3-yimethoxyg HESA
. challenge. Detailed Description of the Invention It Bas &)ﬁﬁn di scovered
t hat @0)%8%‘?151?%3’» Br-3rgmathoxy( andiah fgast ene ofcR'ex Br o X1 oft ofOr\REANS 2 substifuensn g

thus Gag lﬂ%n‘hérﬁft [ treat a patient with a disorder nediat ed by VCAM 1.
“"These 'co.rrrpoun S ggn’ be adm nistered to a host as nonot herapy; or if

desired, in conmpinatjon wth another ¢ oynd ,of fornmula.(l). oL, a t her
bi ol oi gi calPyneiler ¢abedment, a%lea%wﬁi%éﬁq?%ﬁwgﬁ‘g R%e @%jlﬁzge %)Bmer For

- be_ysed . j af ' : i ajapd by
S0 Voeis AR Bt RO KD oA B, R TS R5Yard RO ROY gpd RO, RGHAR, PO O
P$Or i aBd R™® YR MmdRBG61RIE foRR S caltioB R RNL _ﬁétia;a.eyéléb? heRRArGRARIhGviReh | d

~organ rejection, nultiple sclerosi's,” systemc |lupus erythematosis,
i nf | aitlreacanbycisbapairyl, dicterasrad or. hederpeyclorime §li Gbwet Zsmenibeledt iing, r eptionaiint hy,

rhinitis. ischem a-reperf ision injur ost - angi opl asty restenosi s,
chr-oncgnjg%ast?‘fg’c 8 rc%ﬁ?%h%ﬁ?’qﬁ?egég@rﬁl? ?ycgff'orrer al onephritis, Graves

diseaSe, gastrointestinal allergies, . 25 copjunctivitis, atherosclerosis,

coronary aft &l agothen sabodimsinhacither R eand Ri%t er R4iandaBE jobndo dorm s
discloseq%hegeitﬁlgﬁ@ be .us in the treatnent of inflammtory skin
di seagéey SR P R GR RIS hRF R AM 1, and. in particular, human endot heli al
di sorders that are : R : ' ‘ g
15 In a pimary embodiment, the compounds of the formula (I) are of the more specific

| _ formula an:

orits pharmaceutically acceptable salt or prodrug thereof, wherein:
20 - R R R R R™ R, 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,-cbnjugated to another

optioﬁaﬂy substituted carbocycle, aryl, heteroaryl or heterocycle.
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medi ated by VCAIVH whi ch include, but are not limted to, Asorlams :
dermatitis, including 22 20 January 2005 WD 01198291 PG JSoRATR 725
eczemat 03’3 8 matitis, and Kaposi's sarcomm, as well as prollferatlve

di sorder VOPVSBht h  nuscle cells. In yet another enbodi MBVFUSPHAT0mounds
di scl osed herein can be selected to treat anti-inflammtory, conditions .
that are nemi flofitr Bﬂb—ﬁﬁb@dhﬁﬁﬂn@%ehﬂmﬁﬁﬂtpe@md& fransy edrapovid of fetdwdd (Tpnt
t he conpounds of the present jinvention can be selected for the prevention
or t r eEdrthei Plrmeseytivalloaccaptals salfsopsrdings thefeeE MRS Tr eat ment  and
- prevention of organ or tissue transplant rejection includes, but are not
~linited to R¥PeRIYRIC, BF* nadiRT ent snd:ebendmﬁﬂytsslebmdg&ommnwlnat&omdnydﬂbmg
liver, Kkidney, pancreatic, skin, | een, snall or cor.nea

t rans dradeges, PI‘FIEF’é@blﬁrC@kHPsbetPWGY@&t erpapnxaﬁ@ M&a@@eﬁ %her?me%t ifeHh oBf

; h 60 f rrow

0 ans et By S AR R T R PR B el R A TndepsBiorbly elilifodi™ O
her ei nugyle amg,unnymxg)oqim&gbﬁ, pﬁférﬁﬁﬁzYFaﬂﬁ Byl dantsdoyvie, @jil QRterddyeRrt @ﬂ@t of
~ cardi ovascul ar” di Sease. Th conpounds are used in primary treatnent of,
for exwgsparyl, D@f@ﬂ&VMMb@@E@@@é i ncl udi ng at herosclerosis, post-

angi opl asty restenosi s, coronary artery di seases and angi na. The conpounds
can be 15 ddninei atissdimheh iHer m&bntmmbﬂovmssﬁns aﬂnmmﬁ& ol dbroda r(l]otand a '

i e Eea O PPIAbNE ol O B cobiba Subeent bRy in SR Ad P
Pah! enh ity ﬁ:ﬂfblﬁ(?% feitjlﬁf @g}ggﬁoﬁéqm r%g?ersﬁgﬁ at {0 pAGSLI8] cBsRafhtdde

~ invention provi conpositions for the treatnent of :
a VoA 20 1o gno %ﬁqenéf?q TP aBUS O 8 Riraloore a8y hour: §2s Ras RACE G0l a
o oo B SRR g BBH) © 5! TR e0h? BORTEESH | G )
NHC®R'),CO,H; or its pharmaceutically acceptable salt; R' is H, or lower alkyl; the
remaining R*? groups are selected independently from H; halogen, thio, cyano, nitro,
15 opt_ioﬁally substituted alkyl; cycloalkyl; hydroxy; alkoxy; alkylthio; alkylamind, amino‘a]kyl,

. haloalkylthio; ﬁaloa]kyl  carboxyl derivétiires aryloxy; arylalkoxy; heteroaryloxy;
heteroarylalkoxy, amido; acylammo, amino, dlalkylammo mﬂuoroalkoxy a]kylsu]fonyl,
haloalkylsulfonyl; sulfonic acid; sulfonate, sulfate, sulfinic acid, sulfemc acid, sulfamide,
sulfonamide; sulfoxide, metal sulfinate, phosphate phosphonate metal ~phosphonate,

20  phosphinate aminocarbonyl; alkenyl; alkynyl; a}d;tol, carbohydrate, carbocycle aryl
heteroaryl, and heterocycle; or | :

the remaining R*® groups can join to form a 5, 6 or 7 mémbered opﬁonally'substituted
-carbocycle, aryl, heteroaryl or heterocycle, optlonally conjugated fo another opt10na]1y
substituted carbocycle aryl, heteroaryl. '

25 In a preferred embodiment the invenﬁon provides trans compounds of formula (IT) 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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I n anot her aspect the invention provides a method for treating a di sease or
di sorder rmediated by VCAM 1 conprising 'adninistering 4% JanBary efi0a
VCAM 1 ighibiting effective anmount of a conmpound of fornula (1) or a

‘ phar naceﬁ’tt')iotcﬁé’%gg acceptabl e salt thereof 25. In another 40121?@“

I nvention provides a nethod for treating cardiovascul ar and _inflanmatory
di sorders atnleastpané eoff then RiGeR:, P& candp RS iin gseldtadniistme OC@ ), COsH, d

patie aon  VCAM 1 inhibiting effective anbunt of a conpound of fornula (i)
or a Shﬁ?%{%ﬁ%@@g%ﬁ?ﬁg‘gﬂ@@él t thereof 23 20 January 2005 .WD
01/98291 PCT/ USO01/ 19720 I n anot her aspect the invention provides a nethod -
and conposRYi ®i” fR1*, t(R*ahid IRf*as¢ befacted indeptiddntlysfrim B halbgenthibNcyary
. thereof conprising adninistering to said patient_an effective _anmount of a
“conpolifg, dwtiepslh | absiitedy alkybh gyelaaliyl | Bydmoyyia clepvanleyldie: allydamaip, |
oL ‘ venti _ . ' 3 . .
provi ges %%%gﬁgs io? f tgﬁd r‘r’gﬁﬂ(i ; _?i:%gdt ﬁeflf@%ﬁgﬁca&%ﬁgg,[h&%%égg&xgm e
sal t shaeromytatitoxys : ariidle; RéRatming; aminop hdinlkgtaenihoc atiflyoraslkepy; ablkglsakbiyl,
-wherejn: 1 e vy . line jndicates that the_.conpound _can be in the, formof
“the Eﬁﬁ?ﬂ@gﬁ{@%ﬁ? s s ﬁﬂ_ﬁf%at% § éﬁﬁ@ﬁf@lfﬁﬂ#@ﬁ% agid, selfamides) y| |
15 20syifonamide; sulfoxide, . metal sulfinate, phosphate, phosphonate, metal phosphonate,
_phosphinate aminocarbonyl; alkenyl; alkynyl; alditol, carbohydrate, carbocycle, aryl, heteroaryl

10  and heterocycle; or .

_ the remaining R*® g_roups 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 prefef:ed embodiment the invention provides trans compounds of
formula (II) and a pharmaceutically acceptable salts or prodrugs that increase the solubility of

the molecule while maiﬁtaining' or‘increaéing the inhibition of VCAM expression
therein:_ |
. R® s selected from OCR'),COH, SC(R'\LCOMH, or NHCR')COH; or its
20  pharmaceutically acceptable salt; o i '
R'isH, or lower alky};
R3§, R® RP, R® R™ R R* R and R* are selected ﬁdependently from H;
halogen, thio, cyano, nitro, optionally,substituted alkyl; cycloalkyl; hydroxy; alkoxy; alkylthio;
 alkylamino, aminoalkyl, haloalkylthio; thio; cyano; halo; haloalkyl; nitro; carboxyl derivatives;
25 aryldxy; arylaﬂtoxy; heteroaryloxy;‘ ];etéroaryla]ko:siy, amido; acylamino; amino, dialkylami;io;
" tifluoroalkexy; alkylsulfonyl, haloalkylsulfonyl; sulfonic acid; sulfonate, sulfate, sulfinic acid,
sulfcniq acid, sulfamide, sulfonamide; sulfoxide, metal sulfinate, phosphate, phosphonate,
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XIII) Rea, RRa Rda, RSa, R6a, R2P, 0, 0, R5 and R6p are |nd4pendently Xi V)
hydrogen, al kyl, carbocycle, aryl, heteroaryl, heterocy®l &anaRyY ox805

-aryl al ko eteroaryloxy heteroarylalkoxy, cycloalkyl alko al kyl t hi o,
al kyl ani ﬁ‘é’“ U84 hoal kyl , ~hal oal.kyl thi o, acyl, hal oal kyl, %}A/ 978ni do,
acyl am no, am no, dlalkylan1no an1nod|alkyl trlfluoroalkoxy,

al kyl mmltzﬂoplgd:sphmdte,a Ipkydphitlateo mytinocantiongfc aﬂdeﬁylyl alkptyke miditol,alch®yphydrate,

‘hal ogen Ex?ﬁro . thi oI é)lt/lano n| tro, sulfonic acid, sulfonate,

sul faf'%t‘b"c i Beteropryl, ag F@W"E"S{:‘Pfd sul f am de, sul f onami de, sul foxide,

nmet al sul fi nat e, ghosphat e, phosphonate, netal ﬁhos phonate, 24 20 January
R

2005 . 4ndRP RE72 RFToRPhindR e, R ekt RS, RS bRyt REE @nd ami no
aci d, ggC( R ) 2Cd2H SC %Rl 2CI)2H NHCMeCO2H, CO- R2, CD2R1 {)ol yoxyal kyl ene,
pol yoR’ apmom dPER. Ady B meembezgd @mmﬂbemlmtmarbocamrma Kidtersgay] of ower

b hetpRES e onBly Fosi i, % e SR, ¥R Kretls e,

_ ar aI kyéteﬂo@WE of Mcebdeyl., heteroaral kyl |ower thioal kyl, heterocycloal kyI
| ower thioal kyl, heter oaryl | ower al kyl, heterocycle |ower alkyl,

het er oaryl i%l” ' I t | Wr

al kyl, het g{%ar y]g{g% ﬁ%{) ower aﬁﬁ%hﬁﬂﬁ?ié@é%%é{éﬁg%u% %gtgér&lq%iah@

aryl spﬁdxmayéuhchkbgnmcepﬂable;slalts arprodrubf thay hrelroseliolishity btableny of Whl ch can be
optionally substituted 10 with a noiety that does not adversely affect the-

bi ol ogy&aln:-Properties of the nolecule; C(O (CH2)2C2M, -SBW or -Iower
al kyl -O-R, wherein Ris PO2(OHM, PO3(OHM or -SBM-, Wierein Mris a

| pﬁ(?[)gi‘;ei‘éhe@'a%ﬁk%@ﬁc°e4°és\£epenc§%ﬁiﬁ%wéﬁ°%a$§&a§| Belogouto: bt o
_.am NOudsQBGul }ikst;, WRSSaBE WlkGxy; alkylthio; alkylamino; ammoa]kyl haloalkylthio;
~ haloalkyl; carboxyl derivatives; aryloxy; arylalkoxy; heteroaryloxy; heteroarylalkoxy, amido;
acylamino; amino, dlalkylarmno trifluoroalkoxy; aminocarbonyl; alkenyl; alkynyl; alditol; |
_ carbohydrate aryl hetercaryl; and heterocycle; or ' '

15 R’ and R*; R* and R*; R and R*; or R* and RS'S mdependenﬂy form a 5-7
membered optionally substituted carbocyclic, aryl; heteroaryl or heterocychc ring;

~ the remaining R B groups are selected independently from H; halogen, thio, eyano, '
nitro, optionally substituted alkyl; cycloalkyl; hydroxy; alkoxy; alkylthio; alkylamino,
~ aminoalkyl, haloalkylthio; haloalkyl; carboxyl derivatives; .';1.1'y.101c‘y;j arylalkoxy; heteroaryloxy;
20 heteroarylalkoxy, amido; acylamine; amino, dialkylamino; - trifluoroalkoxy; alkylsulfenyl,
* haloalkylsulfonyl; sulfonic acid; sulfonate, sulfate, sulfinic acid, sulfenie acid, 'sulfanﬁd_e-,
sulfonamide; sulfoxide, mefal sulfinate, phosphate, phosphonate' metal phoéphonate;
phosphmate aminocarbonyl; alkenyl alkynyl alditol, carbohydrate ca:rbocycle, aryl, heteroaryl .

 and heterocycle, or

25 . the remaining R‘”':s groups can join to form as, 6 or 7 membered optionally substltuted
carbocycle aryl, heteroaryl or heterocycle, optlonally con]ugated to another optlona.ﬂy
. substltuted carbocycle, aryl, heteroaryl, and

R1 is H; or lower a]kyl; or
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15 substituents each i ndependently represent lower alkyl; RL is H, |ower

al kyl, an optionally substituted carbocycle, aryl, het e%(baTragﬁluarY 2005

‘het er ocywiogani/ogdey! aryI al kyl het eroaryl al kyl het eroaryl

al’kyl het erocycle; ;20 25 Xxvi) R2 is an optionally substi tI‘t?T/Udsom‘?(nP

- al kenyl , al kynyl, aryI carbocycle, heteroaryl, heterocycle, al kyI aryI .

al kyl het er oaryl , alkylheteroaryl or alkylheterocycle Xvii) alternatively,
‘R22 and R6a or R23 and R6(x can join together to forma bridged

car bocycl eln aaplyclfqrrdde&mb@o;lmtéh@imhnﬂim pavsive tiaus oompounﬂs RE fornaated(IRBzand R3a
and R4 R2A.and R3A 0, Rd4a and R5 or O
and %&W"?‘ﬁﬁ%@ﬁ%&% Sf[hgﬁ ?fﬂrgd’?lgf magarﬁﬂlﬁe)@&mﬁw sel ected from
- the group consisting of an optionally substituted carbocycle an

opti oﬁhﬂ‘ﬁ@ substituted cycl oal kenyl; an optional ly substituted

cycl oal kyl carbonyl , an optionally substltuted cycl oal kenyl car bonyl ; an
opt i onal | m@‘t&ﬂtkiﬁqheﬁaeﬁaeﬂﬂy F6n QB b%ala}e/seiw@éi bt ®fo %ﬁww@ & an
optionally substiituted heteroaronatic, -25_ 20 Januar WO 01198291.

. PCT/ umna@vmfmmymﬂman@momﬂﬂm aﬂdeR%ﬁaR , %dmc& “and RBerey | |

I
" Aot S M R b0 B Wl
,RRa adlﬂo:?amgﬁﬁﬁo A BfkyBPnin Wmﬂ%ﬁﬁ aﬁaalmy R%@xw RéAvatRég and
R6p cone toget her to be, an ary het er ocycl e’ or
het eramlpm o; aaq:a amino; amino, d1a1kylammo, mﬂuoroalkoxy, ammooarbonyl a]kenyl

10 a]lqrnyl aldltol carbohydrate; aryl heteroaryl; and heterocycle or.

R* and R4°‘, R* and R** R*® and R*®, or R* and R™® independently can join to form a
5-7 7 membered optionally substituted carbocylic; aryl; heteroafyl;' or heterocyclic ring; and

the remaining R*® groups are selected independently from H; halogen, thio, cyano, mitro,
optionally substitated alkyl; cycloalkyl; hydroxy; alkoxy; alkylthio; alkylamino, aminoalkyl,
15 . 'l.laloalkyl'thio; haloalkyi; carboxyl derivatives; aryloxy; arylalkoxy; heteroaryloxy;
' --.heteroaryla]ko:'acy, amido; acylamino; amino, dialkylamino; triflucroalkoxy; alkylsulfonyl,
haloalkylsulfonyl; | sulfonic acid;‘ sulfonate, .sulfato,-' sulfinic acid, sulfenic acid, sulfamide,
sulfonamide; éulfoxide Iﬁetai swﬁﬁate phOSphate phosphonate métal 'phosphonate
phosphmate ammocarbonyl alkenyl; alkynyl; alditol, carbohydrate carbocycle aryl, heteroaryl

20 and heterocycle; or

the remaining R*P groups can _]01]1 to form a 5,6o0r7 membered optionally substituted
carbocycle, aryl, heteroaryl or. heterocycle, optionally conjugated to another optionally
substltuted carbooyole, aryl, heteroaryl, a;ld _

R!is H; or lower alkyi. :

25 - In another embodiment the invention provxdes trans compounds of fonnula (II) and a

' pharmaceutlcally acceptable salts or prodrugs

wherein:
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at least one of Rea, R3', RRa, Rsa, or RSa, and at Ieast one fof Re ,'-Rap,' .
R4P, R5 or R6p is a substituent other than hydrogen. | rPanGiHaEY i ment ,

| the conp%wbqlgh 59,0f the formula (11): 10 or its phar naceuti,(f%(ﬁ”%? ept abI e

sal t I n anot her embodi nent;, R is independently H or
i'S an optionally substituted aI kyl; and at |east_one of RZa, R3a, R4a
Rsa, or Ro#, leas’idmapfﬂesfsliomg p@i’ISRé andR{5, REOand B TR and R, or RPsmdRFt uent

Rl R o ol ol S i b
- RSa, absiilofed Berotyoie! b?ﬂ;/k?dg!ulgg% ?Ig[awaafb Eﬂ&h&g?ﬁueﬂaﬂ%aﬁﬁkﬁﬁfede@é}ﬁgé

Roo> or Rsa is optional ed heteroar et erocycl e;

| east opdinnally swlentituted pryl,Re heterBpyl, whiRein fhe hategodiomiof dertingisrselectaddiom o

h)ﬁmﬁ 20.1n one alternative enbodi ment, one of the A or Brings has
yﬂyoalé‘?a substltuents 26 20 January 2005 WO 01198291 PCT/ US01/ 19720

In a particul ar enbo R5a is optionally substituted thienyl or

~ benzot hi enthe; rermaning RS BIWBS arRsmdepaulently Sﬂa‘;teﬂ?mﬁn Risahalogeh, R, ayano,

~ Lnggfgug’entl h dr l%ﬁﬁ@feﬁefg%'i}r/ 8%&9?%@ﬁz§ly‘g{?§)i 0 be”é@%\éo)@kﬂwmo

chl Orﬁmnbéﬂtﬁmha!&ﬂl&lthm‘@)mélky ekt P b {Ke%y n&ekdhbytdays 1 d- 2-
yl met hoxy, pyrid-3-yl met hoxy, pyri d-4- yI rret hoxy” )t(%l len 2- y’I met h(l‘§i'>¥yc,&.>yF

t hi enhegerp , gmidio acylammm oo, fialicyBuyinaptiifingroatkdxyt alledsiliooyle of
Rﬁf‘ h%?(?&lky'%ﬂfony alml?omc acu:‘l Omaubs %a?teu,em]ﬁmct Qc? gu emch%glrd? %%ﬂ‘amlde

-su]fonan.nde, sulfoxide, metal sulﬁnate phosphate, phosphonate, metal phosPhouate,

phosphmate aminocarbonyl; a]kenyl alkynyl; alditol, carbohydrate carbocycle, aryl, heteroaryl

and heterocycle or

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

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

their phannaceuticaﬂy'aCGeptable salts or prodrugs thereof:
- wherein;

20 R*, R¥ R*, R*® and R® are mdependently selected from alkyl, alkoxy, halogen,
preferably CI Brorl, heteroaryL O- a]ky]heterocyclc O- aky]heteromyl carboxyalkyl;

R, R3# R, R and Rﬁﬁ are. mdependenﬂy selected from alkyl, alkoxy, halogeu,
preferably F or Br, or heteroaryl, preferably benzothienyl.

In one preferred embodiment, the‘ invention provides frans compoundé of formula (I}

25  and their pharmaceutically acceptable salis or prodrugs thereof*
- wherein:

R*® and R are independently H;
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. sub-enbodi

I n anot her enbodi nent, at |east one of Rea, R3a, R4a, R5a, R6Ja, Rea, O,

* R4a, Rya or R6a, is or Ra and R3a,, Rao" and R4a, RRaZ&n#RaryR5@°and.
" R6a, Rea_and R3a, R3a and ];ea 10 and Rya or Rya and.R6a join to forma
car bocyc%o"]é?sﬁ? het er ocycl e or heteroaromatic in which PERESGAPBYCyCl e,
‘aryl, heteroaryl, or heterocycle is a 5 6 or 7 nmenmbered ring, optionally

conj ugat ed R, RifoRIErRTadIRYChe, maé derﬁ SQR Frof HNEIR! ORY@ €5 1dwhery €t
anot her enbodi nent, ther R3a an R’ R5a a}nd Rda 10| ntoforma., 5-

s nenbeﬁ@ﬂflhélalqge%ﬂl%wﬂﬁ@dﬁ S@ﬂ&t)pcoﬁ D!n NHG®R )&iGoHe risotts phatmacehigcally
: COFYpOIéC e formula mare of the nore specific fornmula (11): R3a Rda
nea% titically acceptable salt or prodrug thereof, wherein: 20
R2" R3a R4a R6a Rea POR5a and Réa are defined above. In a a}rtl cul ar

’ errbodl nent RFheRBptan@n&i yaﬁubsdmmd@dlycaﬁetmtﬁﬂcIfeoma@ralkyhet@(ﬁﬁhbz)ﬂi)ﬁ

o] ug B e O L e ar s P Piis *CRP GBI 2ndr 1 ot or oar

- or heteroc&gLe. 27 20 January 2005 WO 01/98291 PCT/ US01/ 19720 | n anot her
A% I emlewiengdkit i on provi des trans conpounds.of formula (11) and
their pharmaceutically acceptable salts or prodrugs thereof wherein; Rea,
- R3a, R4a, Rya and R6a are independently selected. from al kyl , alkoxy
hydr oxy, hal ogen, preferably chloro het er ocycl e, heteroaronatlc

‘OC( R1) 2C02 %ﬂgﬂj in R I b e}ﬁq P,
RRP, R4Q, g% aﬁjd[s} &ggegr%éﬁﬂfon epe Q’%Y%dé}éﬂp roﬁd%l, Frr om af) @Eﬁd}’( I Lﬁg
hydr OKEI) alhtbﬂheg@hannneedtmaﬂplageeﬁtahle &its orpuotinpy dhexcofar yl-, het erocycl e and
heteroaryl; preferably thienyl or benzothienyl. ' '

10 wherein:

R% R R and R% are H;
R R R* and RGB are OMe;

R¥ s OC(R %LCO-H, COzH SCR! )2CO;H or NHC(R )2C0;H or its pharmaceuhcally
. acceptable salt,

15 R isHorIoWer,alkyl;and

R*® is a heteroaryl or hetefocycle.

In another preferred embodlment the mventlon prov1des trans compounds of formula

(1) and thelr pharmaceutlcally aceeptable salts or prodrugs thereof:
-- 20 wherem _
R, R%, R3‘3 and R® are H;
: R, R4°° R** and R# are OMe;

R is selected ﬁom. OC(R »LCOH, CO.H, SC(R )ZCOZH or NHC(R );J_COzH or its
phalmaceutlcally acceptable salt '
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I n one enbodi ment the invention provides trans conpounds of formula (In
‘and. a pharmaceutically acceptable salts or prodrugs t¥at7aepirli 20%5
sufficient solubility in water and an 40 in vitro inhibition of fifty

per cent -Bf0 U lexpressi on at 10 micronol ar concentrat i onPCT/HSEA8TMer
enbodi ment, at |east one of Rea, R3a, RR, R5", e, 0, O, Ral, 0 and R6Ois
sel ect ed f rpdmy BRdrqewes allylkendy, hydroxy, OC(RI)2CO2H, SC( R )2CO2H, or

NHC(Ri ) 2C02H;, or its pharmaceutically acceptable salt; Rt is H or |ower

al kyl psphe., .remainin ~ oups are sel ected independently. fromH

~hal 0951, lst%l%?m g?ﬁheg?rg%(?é'w . optionally substituted al kyl; cycl oal kyl ;
~hydroxy; al koxy; alkylthio; alkylanino, am noal kyl, hal oal ky] thi 0;

~ hal oal kyl ; Inarbbsspretherad ambodasenta e xentionryrpaidRy iEpns pempewisds af degmula
het i do: E N0G..api i Lamino; triflt | koxy;
o ky1 SO0 e B Rfeat B AR Sins A bR ferdt 2T 10 6 o

sulfinic acid, sulfenic acid, sulfom de, . sulfonam de; sulfoxide, netal
suffi h\’ileé?méphosphate,' phosphonat e,. nmetal phosphonate; 20 phosphinate

.am nocar bonyl ; al kenyl; al kynyl; alditol, carbohydrate, carbocycle, aryl, .
“het er oar yl R ePand®RfEe H;or the remaining R'/a groups can join to form
a5, 6 or 7 nenbered optionally substituted carbocycle, aryl, heteroaryl

or het er ocyghe, 4 i | 46 QR t to ' another optionally substituted

- car bocycl e?ﬁza’%l ’%ﬁé@%&%l _9{1}2 hgl%h preferred enbodi nent the invention .
provi d§§. trans conpounds of forrmula (I1) and a pharnmaceutically acceptable
sal t s Ror isprhsiroays] entheferpeyslease the sol ubility of the nolecule while.

‘mai ntai-ning or increasing the inhibition of VCAM expression wherein: 28 20
January 2005 aM$heIHORR%Y disbhdLSerE 4R 7APetion! Rasideo BanD Eotapourls of fotéRa RS-
and O is selected from (5C(R)2CO2H, sC(R1)2CO2N, NHC(RI)2CO2H or their
s t s (AT) and their pharmaceutically acceptable salts or prodrugs thereof: T :

wherein;
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 preferr'ed émbodimént, the invention provides trans compounds of formula
o ‘and their pharmaceutically accgptabie salts or prodrugs theréof: | |
| Wherein; | |
R*Pad R* are H;
20 . R®mdR®PacOMemd,

R, R*, R*, R°* and R® are independently selected from H, OH, SH, halo, alkyl, CFs,
O-alkyl, CO.H, NHy, aminoalkyl, aminodialkyl, SOsH, sulfonamine, sulfonaminodi- and
ﬁond-a]kyl, a-émiﬁoacid, heterocycle, | OCRY),CO:H, COH, SC(RI)QCOZH or
'NI-IC(_'RI)ZCOZH; or its pharmaceutically acceptable salt; - o
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Rea, R3a, W Rsa and Rho are selected independently fromH, hal ogen thio,
cyano, nitro, optionally substituted al kyl: cycloal kyl 29 HAGEY: 289 Xoxy:

al kyl t hi g Al am no, 5 am noal kyl, hal oal kyl t hi o; hal 3:11 kyl . carboxyl
deri vat i@pe(:)s‘;ﬁ/gg?%}l oxy; aryl al koxy; heteroaryl oxy; heter oa% Té[?/ﬁgyﬂf’?o am do;

acylam no; am no, dial kylam no; trifluoroal koxy; al kyl sul fonyl,
hal oal kyl s® fiokr lowarlallothi andaci d; sul fonate,. sulfate, sulfinic acid,

sul fenic acid, sulfam de; sulfonam de;' sulfoxide, , netal sulfinate,
phosphat e, gihp , nmetal phosphonate,” phosphi nate am nocarbonyl ;

al kenyl ; al kynyl; alditol, carbohydrate, carbocycre, aryl, heteroaryl 10

 anobr ed o Pl FRRBhAR e BhRUBRa SRR Erls iy B einile
het er Qnysﬁ@she@phﬁ%aédmanya&dégﬁbw%ﬂt@oﬁmmgé tepdoronal |y substituted

carbocycle, aryl, heteroaryl. 15 In yet  another preferred enbodi nent the
i ngenw %%hgr ovi des trans conpounds of forrmula (11) and a pharnaceutically
acceptgb €.” salts or prodrugs that increase the solubitlity of the nolecule
~_Whil e mai n'tgg niﬁpg or i ncreasing the inhibition of VCAM expression. wherein:
"0 is sel ecREaRramRBer F2O02H, SO(R ) 2CO2H, or NHC(R )20CRH, or its 20
pharmaceutically acceptable salt; R is H or lower. alkyl; 0, R4D, RSA
R6~ R2°, RR#isBRfsafdsa and RRa are sel ected independently fromH;, hal ogen,
“thio, cyano, nitro, optionally substituted al kyl; cycloal kyl; hydroxy;

al koxy; al kyd.thj o1, . | ami Ro ! I , ylthio: thin, :
hal o; hal o @Ee%lkabﬁcg%@ng gﬂ/@g%?éggéb 0933/‘% Wﬁ?%@%a&
het er galylapreXals;het eroaryl al koxy, ami do; acyl am no; am no, dialkylam no;
-trifluoroal koxy; al kylsul fonyl, hal oal kyl sul fonyl; sul fonic acid;

syl f onat e, syl tatea | fi-nke aci ul.feni,c.acid,. sulfamde, su]fgonam de;
It ox e, R ot RoviF™ nat B it GudipendiniigRilessfo Rbmtn, SHL 560665 eyl <355
: Q-alkyl, CO;H, NH,, aminoalkyl, aminodialkyl, SO:H, sulfonamine, sulfonaminodi- and
mono—@lkyl, a-aminoacid, hei_:erocycle, heteroaryl, OC(R?)2002}L SCR"),CO.H, or
NHC(RI)ZCOZH; or its pharmaceutically acc_:eptable salt; and S

R} isH, or lower a]kyl
15

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

formula (IT) and their pham:naceuticallyj acceptable salts or prodrugs thereof:
* wherein; | “
' Q'Rz"‘_andRé‘.‘arq_Hand,
ST R®, R R* and R* are oi_vxe and, -
R® ig OC(Rl)ch;H, SC(R1)2C02H, of NHC(RI)zCOZH; ér it"s ﬁﬁérmaccuﬁcally_'
' acceptable salt; | ‘ - ' - o

. R®B R ah_d 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-
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WO 01/98291 PCT/ US01/ 19720 metal phosphonat e, phosphlnate aanocarbonyI .
al kenyl ; alkynyl ald tol, carbohydrate, carbocycle, afylJdamRarEr 6331, " and
‘het erocy of Rea and M[ Ric and R4a, R4a and RSa, -R5 and Rte', O and 0,
R4R and ]6%82%5 and 0 can join to forma 5, 6 or 7 nemREFEESEAPI28nal |y
substituted carbocycle, aryl, heteroaryl or heterocycle, optionally

conj ugaiiacadid) Rpbdiels, omar@ml IOC@IRE 0 HUBERR ) COFPOE WEHER BCOLH; or its :
~heterogycl e or heteroar et anot her enbodi ment the invention provides
conpodﬁ@@n%ﬁ“@ Yﬁ%ﬁ%&ﬂ%@%ﬁ% %ﬂd a ‘pharraceutically acceptable salts or

pr odr ugs that are netabolically stable: wherein: 10 RR and R40 are
|ndependenﬂlysE@behanamwhn1cyan hal o; ni.tro; substituted or

unsubstituted al kyl; cycl oal kyl; al koxy; al kylthio; alkylam no; am noal kyl ;
hal oal kyl t hi o; hanaIkyI carboxyl derivatives; aryloxy; -arylallcoxy;

het er oar yl oxy; heteroarylalkoxy, anido acylanino anlno dlalkylanl no;

tri.fl uoroalkox ; nocacbo yl; ke al kyn carb rate;
aryl: het el®: b BER® @ li’@lm‘ ‘ééﬁgﬁﬂ 1{’-{831 eﬁﬁ:razuﬁrfﬁnﬁ@“n g) and
- Rda; gpmriPmEysh deﬁar hﬂ@ﬂ%@ﬁlﬁ%ﬂ% hace{)saﬁmsatéoi%maﬁfga%&ébfoptl onal |y

substituted car bocyc aryl eteroaryl or 'heterocyclic ring;, the

remai ru, hEgAP groups are sel ected independently fromH, hal ogen, thio,
c.yano, nitro, optionally substituted alkyl; cycloal kyl; hydroxy; al koxy;.
al kyl thi o; gl kyl agi no, am noal kyl , hal oal kyI t hi o; hal oal kyl ; carboxyl ‘
derivative® ,aﬂsmoxweladgneadmby ambt er oaryl oxy; 20 heteroaryl al koxy,

~am do; acyl ami no; amino, dialkylamnno; trifluoroalkoxy; alkylsulfonyl,

‘hal oal kyl SR @?|R4asmff°‘féﬁﬂllﬁu%§égMe%Hf onate, sulfate, sulfnic acid,
sul feni c aci d sul fanzide, sulfonam de; sul foxide, metal sulfinate,

CfepBet S RSP IC BB er RS b RRRUR IR G, 5BE PRRL SRS G HERERL BN, ana
heterm%clmwkﬁS a&ﬂ]ﬁodl nSO&H,RQEf&faﬁﬁﬂé EAoriaRlifodiO ZhAT Fofo- alkyP o 7

member ed’ optional 1y substit uted
aminoacid, heterocycle heteroaryl, C(R )2002H OC(R )2C02H SCRCO.H, or

NHC(Rl)z(JOzH or its pharmaceutically acceptable salt;

Rlis H, or lower alkyl.

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

formula (II)' and their pharmaceutically acceptable salts or prodmgs thereof:
wherein; | |
R?‘* and R* are H And,,
- 20 ' R3B, R® R** R* and RS aie-OMe and,
© R®, R and R aro independently selected from I, OF, SH, halo, alkyl, CFs, O-alkyl, COJH,
_ NH;, ) émilﬁoa]kyi, _ éminbdiaﬂsyl SOsH, sulfonamine, SUIfonaminddi- and mono-alkyl, a-

- aminoacid, heterocycle heteroaryl CRMCOH, OCR! )2C02H SC(R 2CO:H, or
'7 NHC(R )%CO,H; or its phannaceutlcally acceptable salt

25  RYis H, or lower alkyl.
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carbocycle, aryl, heteroaryl or heterocycle, optionally. conj ugat ed to -
anot her opti onal ly substituted carbocycle, aryl, heter8ardanuagnd-®>is H;
or | ower %éﬂé’ or 30 WO 01/98291 20 January. 2005 PCT/US01/ 19720 In a
‘preferrel 8 nent the invention provides trans compouRSEUSPIIBMI a M
~and a pharmaceutically acceptable salts or prodrugs that are metabolically
stable: wherein: 5 R4a and ‘Rog independently from each ot her are sel ected
from hal ogen preferably F or heteroaryl preferably thienyl and benzot hi enyl

nal o pr ef crattygher EBodtit, YRR Broy i rap€ by b Pl YBnd 111

ai kyl theirgphambhdcphizrallyaccaihiosltk pt prodaigaahdrydft hi o; hal oal kyl ; car boxyl
derivatives; aryloxy; amdo; acylam no; am no, dialkylanm no;

trifl wgélgﬁ; koxy, am nocar bonyl ; al kenyl; 10 al kynyl; alditol;
carbohydrafe; aryl; heteroaryl; and heterocycle; or R3 and R4o’, Rda and

, Rog._.and RSg i ndependent|y can j oi nto forma . 5-7
: 6p
.E;R?Tbered %tbgﬂ%qdai L?B‘gﬁrtut ed carbocylic; aryl; heteroaryl; or.

- heterocyclic ring; and the remaining ROHR groups are sel ect ed i ndependent | y‘

“from H; haRﬂ’geﬁ)M¢ ndy, cyano, nitro, optionally substitut ed al kyl ;
cycl oal kyI hydr oxy; . al koxy al kyl tbi o; al kyl am no, am noal kyl, 15

hal oal kyl tﬂzﬁo ha M r ' ary! K6 Koxy:s

-het er oaryl oxy,ls Kﬁ?er oar ylcé)(F ébﬁe géﬁilgzc Hrh rﬁ% am n?rzéb?{ yI am no;
trif Iphmnﬁaddnuxaﬂymckythblalsﬂt;nyl : haI oaI kyl sul fonyl; sulfonic aci d
sulfonate, sulfate, sulfnic acid, sulfenic acid, suI fam de, sul fonam de,

| Zﬁ'olSﬁ.fﬁ“eﬁg%&iﬁB%%‘?é@“ﬂa‘%m?'@éﬁn@?""‘t@{*&%ﬁ?ﬂﬁow 5 S, AL IS,
CH? bomﬂmbﬂkylarayﬁmwla]k@'l ogilfonic Bﬁd,aﬁdfdnﬁhﬁﬁégcyﬂfoﬁamﬁfodl- and Imono-alkyl_ o

aminoacid, heterqdycle, heteroaryl, C(R.l)zcozH, OC(RI);,CO JH,  SCRY),COH, or
NHC(Rl)ZCOZI-IE. or its pharmaceutically adceptable salt; '

R! is H, or lower alkyl.

15 . Inyet another embodlment the invention provides trans compounds of formula (lI) and

thelr pharmaceutlcally acceptable salts or prodrugs thereof:
wherem; |
R*, R and R are H;
R andR‘“5 are OMé;

. 20 "RZ“ R are independently selected from H, OH, SH, halo, a]kyl, CR,, O-allcy, COH, NHy,
aminoalkyl, aminodiatkyl, sulfonic acld, sulfonamine, ‘sulfonaminodi- and mono~alkyl a-
ammoacld, heterocycle, heteroaryl C(R ):CO:H, OC(R )ZCOZH SC(R ):CO-H,. of
NHC(R )2002H or its pharmaceut:cally acceptable salt; '

Rlis H, or lower alkyl
25
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the remai ning eA groups can join to forma 5, 6 or 7 rrenbered[ optlonally
‘substituted carbocycle, aryl, heteroaryl or heterocycl®) BtesHat?
.conj ugat t her opti onal | y substituted carbocycl e, het eroaryl
and Ri Sgoh?m%rgi)l ower .al kyl. 25 I'n another enbodi nent thgal)ﬁ@%{”%“n
prow des trans conpounds of formula (11) and a pharnmaceutically acceptable
salts or priodretgee mtmdmmﬁhemv@mmmvm@oﬁammymomfﬁoﬁmﬁmym?zo -
of the follo 3a.,and .R4a, Rd4a and.R5 , 0 and R4P,
or V\Oatg’ﬁlﬁ Ewgyﬁﬁcﬁgﬁ\gh%%a]? Iflfg? g ®er9fyr 7 nenbered optionally
substituted heterdaryl or -optionally substituted heterocycle, optionally
" conj ugﬁh@ﬁlﬁi o anot her optionally substituted carbocycle, optionally
substituted aryl, or heteroaryl, wherein the. heteroatomof the ring is
sel ect ed frm?ﬁﬁ?ﬁanaf@%m; and the remai ning R& groups are independently
sel ected fromH, halogen, thio, cyano, nitro, optionally substituted
al kyl ; cyth]]Q@I kﬁg@ hy x'_y; al koxy; al kyl thio; ackylam no, ami noal kyl,

~haloal kyl t carboxyl derivatives; aryloxy; arylal koxy;
- heter aar yl oxy;. het er oar yI al koxy, am do; acyl am no; ‘amno, dial kyl.am no;
trifl dbr“e&ﬁ“m«ya;degemmﬂn Iséloetyd froti0 By )8 Hy halo) sl ICFas G-aléyl, €QH, ANy,

._.zﬂng%%%goa]%alfate %#& Lguh.c acid tghlilfemc gﬁﬁ‘kg Sm;h;maqgﬁ (ﬁl%lonam derl

phosphinRabi mm&a&ﬁfp@ylhet@béﬁpy'c@j bmw @td11§2@ozrpar@@dwgw or

carbocycl e, ar |, heteroaryl and het erocycl e; or’the remarning €l groups

can j OVHCER MGOH; ar s pharmacentioaliphasceptablptsalinal | y substituted 15

- carbocycl e, aryl, heteroaryl or heterocycle, optionally conjugated to
anet her optquglﬂ, by]ﬁtb&ﬂ@l;ut ed carbocycle, aryl, heteroaryl. :

In yet another embodiment, the invertion prowdes trans compounds of formula §1) and'
then' pharmaceutlcally acceptable salts or prodrugs thereof:

._ Wherem;
15  . R R3°.‘andR6°°ar_eH; : . o :
R* is OMe and,
R* and R5 * together form a five or six membered substltuted heterocyhc rmg and,

R® is OCR )2C02H SCR! )2C02H or NHC(R )gCOzH or its phannaceutlcally
acceptable salt;

20 R, RSB and R are mdepondenﬂy selested from H, OH, SH, halo, a]kyl CFs, O-alkyl, CO;H |
o NH;, aminoalkyl, ammod:a]kyl, sulfonic acid, sulfonamine, sulfonaminodi- and mono- N
alkyl, a~aminoacid, heterocycle, heteroaryl CR! )20021-1 OC(R )ZCOzH, SCR! )2C02H, or -
. N'HC(R )2C02H or its pharmaceutlcally acceptable salt; and

'is H, or lower a]kyl
25
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} ‘s;"aélect ed f

I n anot her enbodi nent, the invention provides trans conEounds of formula
(11), and their pharmaceutically acceptable salts or pfOdfaiyervhéfedf

wher ei n R3ac, RRa, Rya and Rea are independently: selected from

al kyl , %5 ?yt'ial ogen, preferably O, Br or |, heteroam#I/US01/19720

0- al kyI heterocyql e, 0-akyl heteroaryl, carboxyal kyl; RZR RRP R4P, R5p and

R6P are. mmyetmnﬂmnemba(hmbmcﬂmdnﬁm@rmﬂes tﬂdnkoumpomwﬁmulwaﬁ @idably F
or het er 0 |y be enyl. In one preferred enbodi nent,

t he .FR?é‘-‘rﬁl%aHH gﬁ%b’é@ "Btﬁf?ﬁa e®e¥nmula (11) 25 and their

phar rraceutlcal | y accept abI e salts or prodrugs t her eof wherein: R3P and R6P -
are i wemdmdent |y H, 32 20 January 2005 WO 01/98291 PCT/US01/ 19720 R2c, R3a

Rda, R5", and R6oc are independently selected fromH OH OR (Ris | ower

al kyl), hak@gqﬁaaﬁkﬂ&gﬁoZH SC(R1) 2C02H, or NHC(RI')2C02H; or its
phar rraceutlcal I y accept abl e salt; Resa 0 and 0 5 are independently
Cﬁg CI)ZH SC(R ) 2C2H, or. NHC(RL) 2C02H; or its
r maceut aé@%‘?ﬁ“’é e IVF°T§‘ﬁ@l°@erP‘§sthtl‘HFedlb§%‘é‘Pcﬂllcl€mga | n anot her

;pref erred errbodl mant the invention provides trans conpounds ‘of fornul a
(ill') -and Rﬁ%aﬂdlb"ﬁaramethoxy cally acceptable salts or prodrugs thereof 10

wherein: R20°, R6', 0 and R6s ‘are H,
- R¥, R and RGB are independently selected from H, OH, SH halo, alkyl, CF3, O-alkyl, COH;

NH, ammoa]lcyl ammodlalkyl sulfomc acld sulfonamme sulfonaminodi- and mono-alkyl, a-
aminoacid, heterocycle, heteroaryl, C(@R"),COH, OCR' %COH, SC®! %CO.H, - or
10 - NHC(R'),CO.H; ot its pharmaceutically acceptable salt; and

R'isH, or lower alkyl.

. In yet another embodiment, the invention provides trans compounds of formula (IX) and
- their pharmaceutically acceptable salts or prodrugs thereof: -

15  wherein;
R R% and R“ are H;
lR * and RS“ together form a ﬁvé or six membered substltuted heterocyllc nng,
.R3i3 and R4B are methoxy,

R?® R nd R are independently selected from H, OH, SH, halo, allyl, CFs, O-alkyl, COH,

. 20. - NHa, ammoalkyl ammod1a]kyl SO3H, sulfonamine, su]fonammodJ- and mono-alkyl, -

ammoacld, heterocycle, heteroaryl, C(Ri)zc()zH OC(R‘):COZH, SCR! 2COH, or
, NHC(R )2COzH, or its phannaceuhcally acceptable salt; and

R is H, or lower alkyl
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R3oc, Rya, Ras and R6s are OWe; R4a, is OC(R )2C02H, CQ2H, SJ:(RI)ZC@H or
NHC(R ) 2CO2H, “or its pharmaceutical |y acceptable salt;2052RzaFE HEr |over
alkyl; and R5 is a heteroaryl or heterocycle. In anot her preferred
embodi mefYO ¥482% nvention provides trans conpounds of forlgﬁil'"dS“l(lPTz? and
their pharmaceutically acceptable salts or prodrugs thereof: 20 wherein;
Rea,” R6a, R3Aebmibiird@mbbainkdnt, tﬁBﬂﬁzznﬁMrerﬁﬂeﬁﬁﬁs&oﬂ;ﬁuﬂéofﬁﬁﬁulla{me&Ct ed
from OC(R )2C02H, . COaH, SC(R )2CO2H or NHC(R)2C02H; or its
. phar mdBeiEP %apvh&@béﬂcaw@e%wwrm@@%méry 2005 10. 15 WD 01/98291 R
.is Hor lower alkyl; and R* is a heteroaryl or heterocycle. PCT/USOL/ 19720

I n anoxrllmeinpreferred enbodi nent, the invention provides trans conpounds of -
formula (11) and their pharmaceutically acceptable salts or prodrugs
t her eof': "ngﬁ'?%@ilsﬂ ES R6a, R3R and R6 are H, R3a, Rd4a, Rsa, R2A and V\A
are Owe, a IS a éteroaryl or heterocycle _ )

-5 RPis methoxy and,

R® is selected from OCR'),COH, SCR')COH, or NHC®R')COH; or its
pharmaceuﬁcally‘acceptable salt;

'R?%6% re independently selected from H, OH, SH, halo, alkyl, CFs, O—alkyl CO;H, NHy, f
7 ammoa]kyl aminodialkyl, sulfonic acid, sulfonamme, sulfonaminodi- and mono-alkyl o-

| 10  aminoacid, heterocycle, heteroaryl, C(R! )2CO:H, OC(R! )2C02H, SCERY,COH, .
' NHC(R"),CO.H; or its pharmaceutically acceptéble salt; - | '

R!is H, or lower alkyl.

- In yet another embodiment, the mventlon provides trans compounds of formula (IX) and
15 . thelr pha:maceutlcally a,cceptable salts or prodrugs thereof: | '

| Wherem;
R® R and _Rﬁt3 are H;
R* is OMe;
, , R?' is selected from OCR’ )2C02H, SCR! )2COZH .or NHC(R )20021-1 or 1ts
R 20 'phalmaceutlcally acceptable salt;
R is H, or lower alkyl; and

(R20l and R3°‘) (R3°‘ and R4°°) or (R4°‘ and R*®) join to form a 5 or 6 membered optionally
~ substituted heteroaryl or heterocycle, or optlonally conjugated to another opuonally substituted
~ carbocycle, aryl, or heteroaryl. ‘
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In anot her preferred enmbodi ment, the invention provides trans co ounds of
formula (11) and their phar maceut i cal |y acceptabl e sal $& BRUBEBdfUYS

t hereof wherein: Rza, RR', R2 and 0 are H, R3a, R40, RSa, Raft and RRP are
ove; andWQUYB2 heteroaryl or heterocycle. In another prREESEH9720

enbodi ment, the invention provides trans conpounds of fornmula (11) and
their phar mqwhn@taéﬂ smirelimpitahé velidBpronides &ﬁﬁﬂ@ﬁnﬁdﬁﬁ@@ff&ﬁﬁrﬁﬂ) anff3a .
and R6P are H 20 R213 and R4AP are Owe ‘and, RZ", R3a, R4a, Rya and"R ~ are
mdepe%l@ﬁmwuaéﬂbfc@@@tﬂb%ﬁmor@mdrw hal'o, alkyl, CF3, 0-alkyl, CORH,
NH2, ami noal kyl, ami nodi al kyl, SO03H, sul fonani ne, sulfonani nodi - and

nmono- akketkin; a-am' noaci d, heterocycle, OC(R1) 2CO2H, NHC(R) 2CO2H; or its
pharmaceutically acceptable salt; CO2H, SC(Rr)2CO2H or 34 20 January 2005

" WO 01/ 98291, ¢ . i r |- .and R5 is a heteroaryl.
I n anot her]%rge#ég%&ﬁ%&g'awg]%ﬁe%?ﬁthgmﬂ/%?&ﬁiegﬁo@fides trans corrpounds of °

formula (I1f, and gﬂpel r pharmaceutically acceptable salts or prodrggs

"t hér eof Whel%e@ﬁ are independently H, or OMé and,

R* and R¥ and R are H and,

R* R**, R™ and Rsf‘ are independently H, OH, alkoxy, halo, heteroaryl group, or
OC_HRICOZH; or its pharmaceutically acceptable salt; and

R!isH, or lower alkyl.
10,
In another preferred embodiment .thc inventioﬁ-provides trans compounds of fofmula
(I) and a pharmaceutically acceptable salts or prqdrugs:- | ' |
" ‘wherein;

R* is alkoxy, halo, prefcrably F OC(Rl)chZH, SC(R )zCOzH or NHC(R )2C02H or
15 its pharmaceutlcally acceptable salt;

o R is I-I or iower alkyI preferably methyl
R*, R%, R’ and R are H and,

- R¥ R¥ R and R* are selected from electron donatmg groups mcludmg but not
hnnted fo amino, tlnol a]kylt]no alkoxy, preferably OMe;

20 ]Rs’3 is an heteroaryl mcludmg fmranyl, pyrrolyl th:cnyl or pyndmyl, but preferably
benzothlenyl :

" In another preferred cmbodxment the mvenhon provides trans compounds of formula

(II) and a pharmaccuncally acceptable salts or prodrugs
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0O, Rsa and RDare HH R4~ is OWw and,, R2 is OC(R )2C02H CI)ZJ-I S%Q)GQZCI)ZH
or NHC( R1) 2CO2H; . or its pharnaceuti cal | y acceptable 4l tJanllérY

‘Ric'. R5" and R6a are independently sel ect ed fromH OH SH, halo, alkyl,
CF3, 3’]%},‘!’9325{11)2H NH2, ami noal kyl, ami nodi al kyl , SCBHPCTUISHURIA® ne,

sul fonam nodi - and nono-al kyl, a-am .noacid, heterocycle, heteroaryl,

OC( R1 )vafertit SC( R)2C02H, or NHC( R1) 2C02H, or its pharmaceutically
acceptable salt; and RL is H, or lower alkyl. 15 In yet another. preferred

hor' pra HabduEh R, HlaBkL AR EERT. SPERN AL R CRI LR e

and R?ﬁﬁnﬁéc%uﬁiaﬁﬁl cea?a@lé%altm Rte' and RS" are OWe and, 0 is OC(R )2C02H, .
SC(R1) 2C02H, or 1) 2C02H, or its pharmaceutically acceptable salt; 0,

R5A and R60Qa S ted fromH OH SH, halo, alkyl, CF3,
0-al kyl , %éiﬁ’ Rﬁrj]d?“}%ﬁﬁ}’%xg q\f Ef iﬁf”nodl al kyl, SCBH, sul fonanmne,
sul f ongm nodi - gnd nono- al kyl, a 35 20 January 2005 WO 01198291

- PCY/ UBAL/RG 2R R am dradsipandently hym e alkeseytl epreterahily n@diaRy) 2CO2H, -
SC(R1}2CC2H, or NHC(R1) 202H;. or its pharmaceutically acceptable salt; and

Rl is H org? qyerp¥lgy iRs? &g,ﬂ@épeﬁﬁgﬁupg apdeferred embodi nent, the i nvention -
.prOV|des trans conpounds of . ' :

R** is hydroxy, alkoxy or halogen, prefe_rably F.

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

wherein;

R* is H, hydroxy, a]koxy, OCR! )2C02H SC(R )2C02H, or NHC(R )2C02H or its
| pharmaceutlcally aeceptable salt;

Yis H, or lower a]kyl preferably methyl - | ,
15 R and R3°‘ are mdependently hydroxyl or alkoxy, preferably methoxy,
RZ“, R®* R* and R‘?ﬁ are H;
R¥is heteroaryl, preferaely 2-thieny1 or 2-benzo[b]thieny1; and

R and R™ join' to form a 5,60r7 membered optionally substitlited earbocycle, aryl,
heteroaryl or heterocycle, optionally conjugated to another optionally’ substituted eérbocycie,
20. aryl, or heteroaryl. o | - '

In another preferred emb0d1ment the trans compounds of the formula (D) and a
pharmaceutlcally acceptable salts or prodrugs ' '

Wherem,
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for mula (11) and their pharnmaceutically acceptable salts or drodru o

t hereof wherein; R2a’, and Rho" are independently H and<9" muarm@)@% R a,
R$ and R6  are C]Vb and, 10 RRO, R5P and R66 are independently sel ected

fromH WMQOEEOIa 0 alkyl, CF3, Oalkyl, CORH NH2, arRGIAESI1P720

am nodi al kyl, SO3H, sul f onani ne, sul f onami nodi - and mono-al kyl , a-

am uoaci d, K?étg?ﬂogﬁ"blp\éﬁ Hﬁ%h@{p_ﬁ’ry&,}{ C(R1) 2C2H, OC( R1) 2C2H, SC(RI ) 2CO2H,
or NHC( Rl)ZCOZH or its phar maceut | cally acceptable salt; Rl is H, or

17ans comdml o B AR Pl Bon AR b i oS bt

salts Iﬁéth&.[sp%&lgs thereof V\/nerel n, Rea and R6a are H and, 20 0 0, RRC Ra
. and Rsa are OWe and, R2P, 0 and R6a are independently sel ected fromH, OH,

SH, hal o, & CE300 142, am noal kyl,. am nodi al kyl, SG3H,
sul f onam ngi gﬁﬁ"’f%ﬁﬁ%’ﬂ &rgée’?hg’%ﬁjh%lyyl kyl, a- aninoacid, heterocycl e, :
heteroaryl, C(R )2CO2H, OC(RI')2C>2H, SC(R1)2CQ2H, or NHC( R1) 2CQ2H; or its

phér maceut i cal | y acceptable salt; 25 RLis H or lower alkyl. 36 20 January
2005 WD 01/98291 PCT/ USOL/ 19720 In yet another enbodi nent, the invention

‘provi des t aNandtRFP prFssed fentiditémR {He! Yrafdd onigtRinds p&farfmﬁﬁytm)alaha a
acceptabl e salts or prodrugs thereof wherein,;
pharmaceutically acceptable salts or prodrugs:

.wherein;
TR R R R® and R*? are independently hydroxy or alkoxy, preferably methoxy,
10 R*, R, R and R are H;
R““ is OC(Rl)zheferocycle or its pharmaceutically aéceptable sélt; 7 .
"RlisH, or lower alkyl; and

R is heteroaryl preferably benzo[b]thienyl

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

Iiharmaceutically accéptabl_e salts or prodrugs:’
wherein;

at least one of R3* R** R* or R* is selected from a group consisting of the moieties

inthe following table (1): S | | -
o Table (1) .
@/% | gé @ré
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R3O0, R4 and R6R are H, R4Ri sOweand, 0 is C(R)2CO2H, O%R‘ ZCOZH
SC(RF) 2002H, or NHC(R )2CO2H; or its pharmaceutically CTéBPéBYeé%Oaﬁ t;
R20"-R6' are i ndependently selected fromH OH SH halo, alkyl, CF3,
O al kyl , ™WEPB2NR, 10 aninoal kyl, aninodi al kyl, sul f oniRCEES0419720
sul fonam ne, sul fonam' nodi and nono- al kyl, a am' noaci d, heterocycle,

het eroaryl, C(RLJZCOZH, COZH, SC{RI)ZTO- C(Ri’)2CR1i; or its
pharmaceutical |y acce sal t; R AS or . al kgl . {15 I n yet
anot her enbodi nent, &he FI nventijon pgovides tra unds of formula (11)
and their phar maceut 1y accept ab alts qgr prodtugs. tHereof wher ei n;
0, Rsa and R6P df—are—OMe—20—Rea—R6are—tndependent | y
selected fromH CF® O al kyl, ® - N%HZ
am . noal kyl , an 1w sul flonaa=x sul fonamf nodi - and
nono- al kyl , a am g eterqcycl hlet er oar{yl{ L¥2C02H, OC(R|) 2C02H,

' 1al ¢al1y acceptable salt;

SC(RI')2C02H,. o -
Rl is H or lower alkyl. 25 37 X 2.005 - WD 01/98291 PCT/ US01/ 19720'
I'n yet another fnbodi ment. the linvent "on provildes trans_conpounds - of

formula (11) and their p rmaoeutl casl\lfy/éacceﬁt abl e salés gr prodr ugs

- thereof: whereijn: S/
_ . IQ/N

a > , '
Jury ‘
=7 =
[V, T
:Z
[ ¥,V

[V o™ ")

A/

/=z
G
<

7
\_/
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R2P, R5s and R6A are H 5 R3P and RIP are Ow; R2a R6a are mdependently
sel ected fromH, OH SH halo, alkyl, CF3, 0-alkyl, co2tf dgpary 2

ani i noal {7)8/‘]” sfggl nodi al kyl, sul fonic acid, sul f onami ne 'sul f onami nodi - ~and
nmono- al k R824 i noaci d, heterocycle, heteroaryl, C(R)ZEIHEOIE2R ) 2002H,
SC(RI')2C02H, or, NHC(RI)2C02H; or its pharmaceuti cal | y acceptable salt; 10
Rl is H or | ower al kyl. In yet another enbodi nent, the invention provides
.trans conpounds of fornmula (I1) an their pharnmaceuticall y accept able salts

or pryag rth@?exﬁﬁﬁh?@iwﬁ"?ﬁhﬁ% Qre seledtddCRd \éﬁdéﬂér P12k 910?& GMait)d,

Rda and Rya together five or six membered substrtuted het erocyl’lc

r_|h ng opndnallfy?Zéulhlsatlm ﬂkjytE Ciﬁg?lﬁaﬂ@d;( W&@@Zﬂé%]%ﬁ dilgﬁnggm,) Mhténa)ranémsallkyl

. phar e y able s an i ndependen .
Cer e daatiolBRs 1 haprIer, SR o degivativaie, AYIGRYy | ASGHBREY: NPBSORHONA Kyl
agi n | f gmuﬁ)u m NaRY d

(51 i %giaeg‘%"’ymﬁgfg’r S@?‘é‘?e et eroa‘f-u;s/ﬂfas e 2ﬁooh&”£2 UG chIko S, | IRRHIE i TG |
O mmanay)snmm sofohitcs agitia satfiorats, | sudfatey saﬂ:ﬁmpt abcﬂ,e sulfdnic aa]gd smlf: amdd,-l or
| ower 25 20 Januar 2005 01/98291., PCTI USO /,19720 I n

“anot ﬁ\é& l@ﬁﬁ%. rﬁ?ﬁ%mdﬁhen%e eﬁﬂ1 f’ltepr Bhqsehate;  RRRSPRORRNG LB W&PW

and phaﬁfhmawﬂme%bhﬁahﬂmﬁcgﬁ?ﬁﬁbh&@ekz&ﬁoﬁmﬁfeoeme@cw@fﬁoﬁetemam

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. ; | o
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wherein; R2a, R3a andRba are H, 5 Roc’ and Rsa together for m,a five or six
menber ed substituted heterocylic ring; R2 and R4D are HetFewpryo20Fs A and
'k are in ﬁ%gﬂtly selected fromH OH SH, halo, alkyl, CF3, Oalkyl, -
Co2H, - NP2 "ABifoal kyl, aminodi-al kyl, sulfonic acid, sul fRSTAROHET20

sul fonam nodi - and nono-al kyl, a- am noacid, heterocycle, heterocryl,

C(R )2C02H, OC(R )2C02H, SC(R )2C02H, or 10 NHC(R )2C02H, or its

phar maceutical |y acceptable salt; and R is H or lower alkyl. In yet
~another emboghMBRE of bifel dMRBAS RivRL P4 | A¥hisGRVENIGAG%e Bited A TABIR (1)
and their pharnaceutically acceptable salts or prodrugs thereof: 15

wherei & Rea, R3a and Rho' are H R4a and RR together forma five or six
menbered substituted heterocylic ring; O and R4P are nethoxy; Rea, RD andR6
are independently selected fromH OH SH halo, alkyl, CF3, Oalkyl, CO2H,
20. NH2, aminoal kyl, ami nodi al kyl, gjﬁ sul fonam ne, sul fonam nodi - and"
mono- al kyl , a am noacid, heterocycle, heterdaryl, C(Rl)2C02H, OC(R )2C02H,
SC(R )2C02H, or NHC(RI)2C02H, or its pharmaceutically acceptable salt; and
R is H or lower alkyl. 39 20 Januaffy 200.5 WO 01/98291 PCT/USO /19720 In
yet anot her enbodi ment, the inventiof proyides trans conpounds of formula-
(I'l) and their pharmaceuti catT g ' r prodrugs thereof '
wher ei n; ' X t— R R o

5

4—carb0xyméthoxy¥3,5- ' 2,4—dimethoxy-5-(beni§[b]thien—2—
dimethoxy, sodium salt - vl) | |
' 2.4,6-trimethoxy | o '2,4~diﬂzioro .
‘ ‘2,3-dichlo_ro-4—methoxy ' '5—bromo-2-methoxy :
2,4,6-trimethoxy ' ‘ 4-hydroxy—3,5-djmethoxy .
3,5-di1nethoxy-4-(4- — 3,4,5-uimethoky .
" methoxybenzyloxy) - o
—SASTmehoy S Tromo-3-methony
' "2,3,4-tt'imethoxy RS 3-br0mo-4,5-diméﬂloxy
3,4,5;trimethoxy ‘ 34-Tmehoxy-5-pheiyl -
A Eydroxy-3,5-dmethory 2,4;Methoxy—5—(benz0[b]thien-2-
1 W | |
4-carboxymethoxy-3,5- 2,4-djmethoxy—'5—(benzofb]thie.n-2-
. dimethoxy - | yl):lr | |
" 2,3-,4-uimethp:;y , - 5a(benzo[b]thien;2-y1)-3,4—
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R3R. and R6R are H, 5 0 is nethoxy and, R4P is selected from OC(Rl) 2CO2H,
- SC(RL)2C02H, or NHC(R1)2CC2H, or its phar naceutlcallyzébCTé‘BPaBY @t

R2a- 6a a endentl'y selected fromH OH SH halo, alk o
O al kyl , M‘%‘f am noal kyl , ami nodi al kyl , sul fonic a'cqféus‘élﬂf)?@nam ne,
sul f onani nodi - and nmono- al kyl, a 10 ani noaci d, het erocycl e, heteroaryl,

O( R1) 200¢H, OC(RT) 2CC2H, SO RY) 2C00F,  OtmeddyRL) 2002H, [or i Ts
pharmageutical ly accept able salt; RLis H or lower alkyl. In yet anot her
- enbodi prennt O Prov A€ ﬁd‘S—W‘F S5 ormula (I[) and 15
t heir phar rracéllfl caﬁﬁgk)accept ab?e sai:dt{wggz“m}?é ru%ls2 erleof. 20 25 or its
(Rz" apd R3*) W and R4a) or|(RAc’ _and R\/a\ join to forima 5 or 6 menbered
_optionplly sadsdimethogd het er parynetbpxmétemadidibien-3yDopt i onal Iy conj ugat ed
to anof her optionally substitiited wherein; 0, R6" and (Q are H, 0 is QOw;
0 i s sElecteq 43-aim@6orL) 2CO2H, zwt%ﬂW@H |
] _pharnaceut ically accept able salt; RL is H or |ower alkyl; and car bocycl e,
aryl, pr ”%Lmﬂéxy-ﬁtt’l Z0January Lugas MﬁPHLTbI/ USOl/ 19720
: _ benzodibxan—S—methoxy) '
2,5-djmethoxy.' 2-methoxy-5«(thieﬁ—2—y1)
3,4,5—t1'imethcxy . 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-3-(4-methylihien2y) | -
3,4,5-trimethoxy | | 3,4-dimet.hoxy-5-(3-pyridyi)_
: _3,4,5-t1iinethoxy ; 2,4—dimethoxy—5—(thien—2¥y1)
3,4,5-trimeth0}§y . 5 -br0m0-2,4-dimethoxy
' 3,5—d1fmethcxy' - 2-methoxy-5 -(thien—Z-yl)
_ 4—iodo~2§methoxy ' ' 2-methoxy-5-(thien-2-yl)
4f(3;4-dimethoxybenzylcxy)-3- - 3,4,5-trimethoxy
methoxy |
x (3 4—dnnethoxybenzyloxy)- - 3.4,5-inmethoxy
 3,5-dimethoxy
2,4,5-trimethoxy | , | 3,4,5 -frimethoxy
3;4,5-tl*imethoxy _ ' 2-bromo-4,5-dimethoxy
3,4~dich101_‘c—2-hydroxy ' S—bromc—Q-meﬂloxy
3 -methoxy-4-(3,4.5- _ 3.4 5 timethoxy
trimethoxybenzyloxy)
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‘I'n yet another enbodi nent the invention provides trans conpands of formul a
“(I'l)- and a pharmaceutically acceptable salts or prodrudfs:Janerei 2005 Rya is
- 'heteroaréYlﬂ{))referabl y 2 benzothienyl and, 2-thienyl and, R2 and .0 are
~ independ V98291 oy OMe and, 0 .and R6P and R6a are H and, PEEESOHBRO Ria and
Rsa are independently If, OHl al koxy, hal o, heteroaryl group, or o
OCHRI ’H, or3-niethdgpar@aceut i gall'y :a.ﬁﬁﬂmggm.ﬁﬁs@emy]) and R1 is H, or |ower
“alkyl. |[.10 I.n_another preferrgd enmbodi nent the inventionjprovides trans
-conpourjds PHEdmethery. hydpgetand a pharmaceutically acceptpble salts or
pr.odr ugs: V\hereicﬁ? a i S alkgxy, halo, preferably F, OC{R )2CQ2i , '
SC(R ) 2CQ2H, or qr@?F\’ )2CO2H;| or 15 its pharnaceutical |y acceptable salt;

Ri-is W—or lower alkyl orefdrably "ﬁ%&_ﬂ and R6P are H and, A-
R3a, Rya, ReS-BIHhoRAE-@r e sel dct ed 4-PSHOEYSciien ating groups including °
but not 1. '&;% ' iql, alkylthio, alkoxy, prefgrably Owe; 20 R5p
s an het ﬁ) ryefh:aﬁ@%ﬂ?ﬁ%@u'r anyl, pyrrolyl, thienyl or{pyridinyl, but

preferably benzhididenyl: In gnother.. preferred enbodi nept the invention
provi dé¢s trans conpounds of fgrnmula (11) and a pharnaceutically acceptable .

‘salts or g_ﬁgm&?;ﬁl_cﬁ}iegg_ﬂ)mm ry—20065 g@ﬁéﬁWﬁJ S01119720 :
| 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-imethoxy 5-(oenzo[b]thien-2-y])-2-methoxy
2,3 4-trimethoxy 2,4-dimethoxy-5-(thien-2-yl) -
3-methoxy-4-(2- 2-methoxy-5-(thien-2-y1)
pyridylmethoxy) ‘ '
A(for-2-yimethoxy)-3,5- | 3,4,5-tamethoxy
dimethoxy -
4-iodo-2-methoxy | 3,4, 5-trimethoxy ’
3.4 6 mmethoxy 3-bromo-4,5-dimetboxy
3,4-methylenedioxy é-methoxyu5-(5~methylthién:-2~yl)

4-hydroxy-3,5-dimethoxy, ' 2,4-djmethOXy~5~(b6nzo[b]tbien-2-

sodium salt yl)
Smethoxy4-(3- | 2-methoxy-3-(thion2yD)
pyridylmethoxy) | | -
~Z-methoxy [ 5-(benzolblthicn-2-y1)-2-methoxy _
T 35-dmethoxy4GA | ~ . 3.4 5-trimethoxy | |
‘methylenedioxybenzyloxy)
3 5 dimothoxy4-(thiena- | 3.45-timethoxy
ylmethoxy) - '
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" 2-benz

wher ei n;
NHC( RI') 2CC2H; or

al kyl , preferably Me; 5 RRR, Rya and R’
“al koxyl , Wr%P8#3bl y net hoxy;
R -Q i's hydroxy, al koxy or hal

enbodi
accept
OC(R)
-accept
are-in
and R6

Rea is H, al koxy,
Its

hydr oxyl ,

“OC(R ) 2002H, .

SC( R;)ZCOiH, or - . -
pharmaceutical ly acceptabl e salt;2RJangaky G105 | ower
are independently hydroxy or

Rea, Ra, R3$ and R6A are i {&/eNdddi2ly H and

ogen, preferably F.

I n anot her preferred

rent et sofmetags of
hbl e salts or prodrugs

’\f‘f‘Y\I 1 QO DD N 20l

t‘f?e For Melfiord- ktfnietm}@r a 10
mhereln

hydroxy,

1

phar maceutical 'y
al koxy,

F OOZTT,
hbl e salrt

Hependent | y_hydroxyl aor

H%ﬁﬂmiﬁH or’

0 |s
et S

al koxv

Pllcll ||
Efrhg’ By met

Dneferablv met hoxyt

ceutically
hyl; 15 R4P and R3

P are B3
b[ b] t hienyl ; and W and

ARfriméthoniet er oal yl , 3frdimethary-p-GhiemPaily| o

R5" join to forma 5, 6 or

Rea, R6a, R3A
r . ! .
7 nmenbered

option
option
aryl,

AT Y3, 5ulbathbi 843,43 boc)
aIIy cong@gated t o anot

AXEnot her pref erred enbodi nent the

cle, aryl,s-unedtedgaryl or
her optionally substituted

the.fornula (1) and a pharmaceutically acceptable salt
“wher ei ;42 BQ,SlannthKyZOOS VD 01/ 92 8de tiGI&i5g1i3,8720 R
RSp and O are H; . .
dimethoxy
4-methoxy 2-methoxy-5-(thien-2-yl)

2,6-dimethoxy 2-methoxy-5-(thien-2-y1) -

3,4-dimethoxy 2—methoxy;5—'(thien—2—y1) :

3,4 G-rimethoxy J-methoxy-5-(fhien-2-y1)

3,4,5-trmethoxy 2-macthoxy-5-(thien-2-y])

- 5-(2,4-dimethoxyphenyl)

'3,4,5-trimethoxy

-bromo-4 5- dn:nethoxy

2-bromo-4,5-dimethoxy

3,4,5-trimethoxy

- 4-hydroxy

benzyloxy)-3-methoxy

3-methoxy-4-(4- 3,4,5-trimethoxy
methoxybenzyloxy) ' '
4-(4-cthoxycarbonyl- 2—meﬂ10xy—5-(ﬂ3ien—2—yl)

72,3 Isopropylidencdioxy-1-
propoxy)-3,5-dimethoxy

5-(benzo[b]thieh-2-yl)-2,4-
dimethoxy |

3-methoxy-4-(4-
pyridylmethoxy)

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

4-(3 -acetylphenyl)—2—m¢thoxy

3,4,5-irimethoxy

3,4,5-trimethoxy

3ebromo-4,5-dimethoxy _

&4qnahyhnaﬁ6xy

5-bromo-2-methoxy

eterocycl e,

car bocycl e, 20
trans conpounds of
S or prodrugs: -

3a, RSa, R6a, R*




R2a, Rap and RRp are independently hal o,

preferably nmethoxy; and Rda i
anot her ﬁlr ef erred enbodi nent,
phar mace

preferably F, hydroxyl or al koxy,

s an heteroaryl preferabl3f Zankpery?00% | n

the trans conpounds of for

H‘HQFW/ acceptabl e sal ts or prodrugs: wherein,;

and R4p are independently hydroxy or al koxy, preferably

mul a (11) and a-
AU 2655 RR R
met hoxy; 10 Rea, .

R6a, Hap anﬂtﬂﬁibthﬂéﬁedh‘bxﬂ e
acceptfabl e salt; is H or

benzo[bf—(—knW’ '
of forjmul a. ethy nenga eutic

20. ‘and_a at least ane of Rio

S (MJIﬁe\;]?dQ@TJE mend-ghor 11
over al kyl; and RSa |)s het

AR VA (1 ﬁne ~o )pr
R4a R4r) or RQn IS qple

S pharmaceutical ly
eroaryl preferably
le trans conpounds
odrugs: wherein;
bcted froma group

consi st i ng-testhasyeS-(ficatd-¥b |
FSN I Ji. \ N

Lt he f dretemiyrirfive®ot e (1)

Tabl e (1) 43 0oSH -

3,4,5-trimethoxy

: 5-(b¢nzo[b]thien—2-y1)—2?

carboxymethoxy-4-methoxy, sodiﬁm

salt

3,4,5-trimethoxy

- 5-(benzo[b]thien-2-y1)-3,4-
' diméthoxy

3,4,5-n‘iméthoxy

5-(benzo[b]thien-2-y1)-2,4-
dimethoxy

4-(A-carboxybenzyloxy)-3-

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

methoxy
| 3,5-dimethoxy-4-(2- 3,4,5-uim§moxy
w me;thoXYethoxy) |
5 3,A-trmethoxy | 5-(a-formylpheny1)-3,4-dimethoxy
-2,4—djmei;hox.y‘ | 4-trifluoromethyl
3,4_diﬂﬁor§ — '2-methox'y-5-(thiren~2-y1)-_
3;4,5ft1‘i1_nethoxy' hydrogen |
4-(3-chloro§henyl) . 3,4,5-trimethoxyr
_3,4_,5-t1jniethoxy 4—(thi¢n—2-y}) 7

dimethoxy

5-(3-chlorophenyD 2.4~

3 ,4;5-t1~iméthoxy

'4-(4fmnjnobenzyloxy)e3— '

methoxy

2-methoxy-5-(then-2-y1).

- 3-methoxy-4-(3,4- -

3,4,5-trimethoxy

methylenedioxybenzyloxy)

50




N - N-\" HNCNY ONHC'y RN 20 January 2005 WD 01/98291 PCT/ US01/19720
and the remai ning eO groups are sel ected i ndependent|y 2¢ cimnHarialdyen,
thin, cyano, nitro, optionally substituted alkyl; cycloal kyl; hydroxy;

al koxy; "WOI982910; al kyl am no, . am noal kyl, hal oal kyl t hi ®ciwsceadieyl ;
carboxyl derivatjves; aryloxy: arylal koxy; heteroaryl oxy;

~ het er ogry| d-Rusftgxy-drmestioxy acyl[anm n@-mefhoxy-5-(ddemRid) am np;  tTif1 uor oal koxy;
~al kyl sul fonyl, hal oal kyl sul f¢nyl; sulfonic acid;. sul fonate, sulfate,
_ sul finic acr d,3 swiheogyaci d, [SUl T gy 15 S N 18 ul f oxi de, netal
-~ sul finate, phosphate, phosphonate, osphonate, phosphinate
am nocar bonyl ; al kenyl’; al kynyl; al di t olimathe:bohydr at e, carbocycle, aryl,
het eroaryl and heterocycle; ¢r 10 the remaining R4 groups can join to
" forma b, 6 0B,4/5-treRbmab opt 1 onal I'y_GaRefiimELEs s sr bocycl e, aryl,
~heteropryl or heterocy%jide, opti onal |(§ fugj«;gﬂ%o 3’ o%her %pt lonal ly
substituted carbocycle, aryl hetabogmydthoxyr4-netthoxycycl e’ :
_3,5_-di—tcrt—butyl-4—methoxy — hydrogen 7
3,5-dimethoxy-4-(2- |  5-(benzo[bJthien2-yl)-2,4-
morpholinoethoxy) o dimethoxy
2-methoxy-4-(3- Z-methoxy-5-(thien2-y1)
methoxyphenyl) N
34-dimethoxy | 5-(benzolblthen2yT) 24
' | dimethoxy
3,4,5-trimethoxy | T - 4-bromo
2,5-dimethoxy-4-(thien-2-yl- | ~ 2-methoxy-5-(thien-2-yi)
methoxy) - |
34-dimethoxy | 4(Hhien2y)
2 A-dihydroxy . Zhydroxy
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-dj-,t.ert—bu1y1~4~metl_16xy‘ T 4-methoxy
~hydrogen ] . _ hjrdrogeﬁ'
4-fluoro — 7 4-fluoro
hydfqgen o 4-nitro
4-methoxy 7 - hydrogen
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45 20 January 2005 WO 01/98291 PCT/ US01/ 19720 Exanpl es of acklve chal cone
‘derivatives prepared in this invention are listed in Tad! e/apuaTght@@>® 5 X

4- car box

sodi um oae T

2, 3- dlchloro 4- nethoxy5 bronD 2 nethoxy

2,4, 6-
3,4,5-
2,3, 4-
“4- hydr
~4-carb
2,3, 4-}

trlnethoxy nethoxybenzyl
i J et hnvu’) ~r

nat

oxy) 3“,

g 2 G073 TyNAN
5- |r|nethoxy5

hr\V\l Q A 5 trinnmt havyv?2

met hoxy- 3, 5- 2, 4-di met hoxy-5- (benzo[ b] t hi en-2- di nmet hoxy,
8231 4, 6- trln'ethoxy2 4-difluoro

PCT/US01/19720

—~—

(4-

pr gno- 2- met hoxy

\J_u

pXy- 3, 5-

T

d?ﬁ%@ﬁ%xyz 4- di fret hoxy- 5-
oxynmet hoxy- 3, 5- 2, 4-di mgt hoxy-5- (benzo[ b]thi en-2-

- BRERER D] ¢ hi en- 2-

4-di met hoxy- 5pheny|
yl)

r.%éﬂhmaﬂmq&mmwﬂﬂuytm

en

2-yl) -&methoxy -

di met hoxyyl)

3 5-ditert-butyld-hydroxy

4-bromo

44neﬂqd
hydrogen 3,5-di-tert-butyl-4-hydroxy
3-methoxy-4-(A-tert-butyloxy- 3 -tnethoxy-5-(fmen2-y1)
- carbonylamincbenzyloxy)
- hydrogen 2,4,6-triisopropyl -
3,4,5-trimethoxy |

4;benzyloxy-3,5-dim¢thoxy

3-bromo-4,5-dimethoxy

3,5-dimethoxy-4-

%jfzﬁ\v/ﬁ
>

S-{benzo[bthicn-2 1) 2.4~
- dimethoxy '
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6 20 January 2005 WO 01/98291 PCT/USO1/ 19720 dlnethoxy ‘

whwwwwmmwwwwh

, 4, 57t i met hoxy2- net hoxy- 5- (4- net hyl t hi en-2-yl) 20 January 2005
,4 di me t hoxy- 5- (5- et hyl t hi en- 2y|)
, 4, 5- trl\ﬁg{’ﬁ@g‘g met hoxy- 5- (5-net hyl t hi en-2-yt) 3, 5- di neREHLSUASITA 4-
,4,5-tri met hoxy benzodi oxan- 3- met hoxy)
, 5- di met hoxyRrmmeive 0xnbbdifehise includd )the, derbphindet m:mrateé d;lelw,h@xyttfm(t hien
-yl) 3, 4- dlchloro 2- hydr oxy, sodlun12 met hoxy-5- (thien-2-yl) salt
4-di B%%r‘q)@gwc %}/’Gb ey thejvapables arp as dofined above: ,
, 4, 5-trimet hoxys3, 4 dlnethoxy 5 (3 pyri dyl)
,4,5-trimethoxy2, 4-di net hoxy-5-(thien-2-yl)
,4 5-trinmet hoxy5- brono- 2, 4- di net hoxy 3, 5- dlnethoxyZ met hoxy- 5- (thien-2-yl)
- i odo-2- nmet hoxy2- et hoxy- 5- (&@aen.z yl) 4- 4- di met hoxybenzyl oxy) - 3-
,4,5-trimethoxy methoxy 4-(3;/4-dil 3oxy)- 3,4,5-trinethoxy
(v 4 .
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3, 5- dlnethox y 2,4,5-trimethoxy3, 4, 5-tri net hoxy
- 3, 4, 5- trlnethoxyz br ono- 4, 5- dlnethoxy 3,4--dichloro-2 20 January 2005:
- hydr oxy5- brono- 2- met hoxy 3-mmet hoxy-4-(3,4,5- 3,4, 5f i met-hox
trimet hoi‘%%%‘??&? oxy) 47 20 January. 2005 WQ 01/ 98291 PCT/ LE@%F&WQ@O
3- net hoxy4- (4-  pyridyl methoxy), hydrogen 2-nethoxy-5-(thien-2-yl) chl ori de
3- met hoxy- 4-(2-" pyridyl met hox@, kydrogen 2- nethoxy- 5- (thlen 2- yI)
chl ori de 2-met hoxy- 4- (thien-2- 1)3 - dlfluoro
3, 4, 5-tri met hoxy5- ( benzdth ' OMe
3, 4-di chl or o- 2- hydr oxy2- net 3, 4- di met hoxy5- (benzo
[b]thlen 2-yl)-2- nethoxy 2 3 -thoxy 5-(thien-2-yl)
nethoxy 4-(2- -
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2- et hoxy-5- (thien-2 yl) pyridyl methhoxy) 4-(fur-2-ylmethox 5
trimethoxy : di methoxy 4-iodo-2-net hoxy3, 4, 5-tri nmet hoxy 99 %%uéw§ 2§0§

2,4,6-tr 3 br omo- 4, 5- di met hoxy 3, 4- nethylenedloxyZ
met hoxy- ?ﬂ?§&%é¥hylthlen 2 yl) 4-hydroxy-3,5- dinethoxy, PCT/US0119720

2, 4- di met hoxy- - 5- (benzo[ b] t hi en- 2- sodlun1salty|) 3 nethoxy 4- (3 2
t hoxy-5- (thien 2-yl) pyridyl methoxy)’

nme
4- et hoxy57(benzo[ b] thi en-2-y1) - 2- nethoxy 3, 5- dlnethoxy 4- (3 4-

- 3,4,5-trinethoxy methyl enedi oxybenzyl oxy) 3, 5-di met hoxy4-(thien-2-

- 3,4,5-tinmethoxy ylmethoxy) 48 i 20 January 2005 WO 01/98291 PCT/ US01119720
3,4 _

oj/OH

o. 0

,5
, 5-trinmet hoxy3-fl uor o- 4- net hoxy
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d| met hoxy3 br ono- 4, 5- d| met hoxy

Mmmwmm_oommo.;-‘mw

,4

, 3,4-triinethoxy3, 4- d| nmet hoxy-5-(thien-2-yl) 3,5-dinet ofom af% %10%5 3 4, 5
ri met ho trlrrethoxybenzyl oxy) 3,4,5-trimethoxy5-(5-acetylthie yl)-3, 4-

i rnet hos%)% ﬁ%gtlhoxyZ met hoxy- S. - (t hi en-2-yl) %T’USBIPWZO

2, 6- di met hoxy2- et hoxy- 5- (thi en-2-yl) 3, 4-di met hoxy2- net hoxy: 5-(thien-2-yl)
4, 6-trimethoxy2-nmethoxy-5-(thien-2- y1) O OH '
4,5-trimet-hoxy2- net hoxy-5-(thien-2-yl) .

- (2, 4-di net hoxyphenyl ) 3, 4, 5-tri met hoxy ' :

- br ono- 4, 5- di net hoxy2 br ono-4, 5-di et hoxy 3,1, 5-trinmet hoxy 4-hydroxy

-met hoxy-4-(4- 3,4,5 %- (4- et hoxycar bonyl - :
- met hoxy- 5- (t hi en- 2- yI 5 3-isopropylidenedi oxy-1I- .
- (benzo[ b]t hi en-2-yi) - 2, 4- bxydi met hoxy 3-met hoxy- 4- (4-

met-hoxy-5-(thien 2-yl }{CO
‘ _ 3
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pyri dyl met hoxy) 4-(3-acety|phenyl)-2-nethoxy.3,4,5-triqﬁ%hox 3,4, _ :
i xi met hoxy3: br onp- 4, 5-di met hoxy 3, 4- net hyl enedi oxy5- bro fﬁo&@ 49 WO -
01198291 3,4 nethylenedloxyZ met hoxy-5-(thi en-2-yl) 3, 4-net hyl enedi oxy2

| thoxy-gdk%wﬁ%&hylthlen 2- yI) 2- met hoxy- 5- (t hi en-2-yl ) 4F €Fﬂéﬁy“§39fluoro
' 5-(benzo [b]thien-2-yl)-2- 3,4,5 -..trinmethoxycarboxynet hoxy-4-net hoxy,
sodiumsalt 3,4,5 trinmethoxy5s- (benzg[b]thlenoeﬂyl) 3, 4- dlnethoxy
.3,4,5-trinethoxy5-(benz§h9 thlen 2-y1)-2,4- di net hoxy

- 4-(4- carboxybenzyloxy) < S NG

3, 5-di net hoxy-4-(2- 3,4,5-tri « oxy)
2,3,4-trimethoxyb (4 for ) - 3, 4- di ne{ hes

2, 4- di met hoxy4- trlfluorﬂgéghyl 3, 4- dlfluor02 netH39§55 (thien-2 yI)
3,4,5

-t ri met hoxyhydr ogen OCH, R
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4- (3 chlorophenyl)3 4, 5- trlnethoxy 3,4,5-trinmethoxy4- (t é % )20 51_
5-(3-chl orophenyl) -2, 4 3,4, 5- trlnethoxy di met hoxy 4-( an2|no %nzf?oxy)-3l
- 2-met hoxy-S-(thien Z yl) nmethoxy 3-nethoxy-4-(3,4- 3,4,5-trimethoxy

met hyl end? 84388¥Nnzyl oxy) 50 20 January 2005 WO 01/ 98291 PCT/US01/19720

- 4-hydr 6xy- 3- met hoxy2- et hoxy- 5- (thlen 2-yl)

2,3, 4- trlnethoxyS (benzo[b]thl_

.3,5- di-tert- but yi - 4- met Ry hydr ogen 3 5. di thoxy-4-(2 5- (b ~T- th i
. ~en - 2 ~yj) - 2, 4 - norphp ¥ hoxy- 4- (3- met hoxyphenyl)
3, 4- dhnethoxy 3, 4 5-trinethg ' -
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, 5-di ne. t hoxy-4-(th-ien-2-yl- nmethoxy) " .3, 4-dinmethox di hy. :
br onp- 2, 4- di met hoxy 2,4, 5-triethoxy 4-nmethoxy. 2- rnetﬁ%&éqﬂ ?f%ﬁ%ﬁgz yi)
5-di-tert-butYl4- nethoxy . hydrogen 4-fluoro, hydrogen 4-nethoxy
i met hoxwo.02m8mthoxy- 5- (t hi en--2--yl) 5-(benzo[ b] t bi cn- 2pgirjusdy/dr2ali met hoxy
bronp 2-iiaethoxy-5-(thien-2-yi) 4-(thien-2-yl) 4-hydroxy _ _
4,5-trimethoxy 3-brono-4,5-di methoxy . 3, 4- dlnethoxy :

t

2
5-
-3,
di
4-
3,
2- me hoxy 4- (thl en-1--y-1) 4- rrethoxy

In yet another embodiment, the chipound is selécted from the following:

T10 ; 3-[5- (benzo[b]thlen—Z—yl)—Z 4—dnnethoxypheny1] 1—(4-carboxymethoxy—3 5- :
' dunethoxyphenyl)~2~propen—l-one sodlum salt;

3- [2, 4 dunethoxy~5 (thlen—2~y1)phenyl] -1- (4~carboxymethoxy-3 S-dnnethoxyphenyl)

2—propen— -one;

3-[2,4-dimethoxy-5- (thlen-?.-yl)phenyl] 1-(4—carboxymethoxy-3 5 dJmeﬂloxyphenyl)
15 2—propen—1—one sodium salt;
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-hydr.ogen 4-fluoro 4-nitro hydrogen PCTf(JSO /19720 51 %ghégnuary £§g§‘mo
- 01/98291 3, 4-dichloro-2 hydroxy5-(benzo[b]thien-2-yl)-2- :

- 3-chl oro. hydrogen 3, 5-di-tertbutyl -4-hydroxy4-nmet hoxy -

4-met hy| YQIHPE2P%r t - but yl - 4- hydr oxy hydrogen3, 5-di-tert- UﬂfVU&HHH%Mroxy 3
met hoxy- 4-(4-tertbutyl oxy- 2-nmethoxy-5-(thien-2-yl)- carbonyl am nobenzyl oxy)

hydrogen2, 43 I(Béﬁz%?lﬂ"ﬂﬁ@ﬂ‘-b ﬁ)@ﬁ%&ﬁ&hﬁxyﬁh&ﬁﬂﬁlm%&m&y@y' oxy

3, 5- di met boxy3-'bronb-4, 5- di’net’ hoxy

3, 5-di dmiﬂbmherﬁd}ﬁﬁﬂ@f[“bq-bm,en 2 yl)-2,4- dinethoxy PCT/ USOI/19720 52 20
January 2005 WO 01/98291 PCT/ USO1119720 AI ternati ve enbodi ments include the.

conpounds i | '[5 t(ijn;[e%mxy-Se (ﬂ?l en-2- l)pﬁ'xenylj 1-(4-hydroxy-3,5-dimethoxyphenyl)-2-

_ propen-1-one;

5 3-[5—(benzo[b]t]_:ien-2-y1)—2,4-dimethoxypheny1]-14(4-carboxymeﬂ10xy-3,5-
dimethoxyphenyl)-}p_ropen—l-one; '

i 3-[_2,4-dimethoxy—5-(thie_h—Zlyl)-phenyl]-1‘-(4-carboxymethoﬁy-3,5-dimethoxyphényl)-z-

prop_en—l-one;
: 34[5f(benzo[b]thie_n—z-jd)-3,4;dimethox3fﬁh§nyl]-1-(2,3,_4-trimeth0xyphenyl)—2—propen—1-one;.
iO | 3—[Z-methoxy-5-(4—methylﬂﬁen—Z—yI)phcnyl]_—1-(3,4,5-11jimethoxy phényl)-z-prépen-I-c;ne; |
3-[Z-méfhoxy-5-(5~methy1fhien—2-yl)phény1]-1-(3,4-dini§thoxyphenylj-2-ﬁropen-1¥one; |
i 3-[2I-me_thoxy—5-(5—methy1t_hiéné—ﬂ)_phcny1]'—1-(3 A,5-trimethoxy phéﬁyl)_-z-propenQ 1-one;
a 3-[2-meth§xy;5-(ﬂﬁen-z-yl)phenyl]-l-(2,s-dinietho;;yphenyi)fzfpropen-1-one; _‘ |
..’a'-[3,4-dim.ethdxy—S—(thien~2—yl)ph€ny1]-1-(3.,‘4,S-uiﬁethoxyphenyl)-Z-propén-1-ont;:; -

15 3- [2—methoxy- —(thlen—z-yl)phenyl] 1 (3 4-dlchloro-2-hydroxyphenyl)-2—propen—1-one )
' sodium salt;

3-tz-methoxy-5—(4—methylthien—2—yi)phenyl]-I—(3,4—dixn§thoxyphell;yl)72-propen-i-oné;
) 3-[3 ,4-dihlethox$r-_5-(3__-pyridy1)phenyl]—-l —(3;4,5-&hnetﬁoxyphenyl)-z-prdpcn-1-one; .
: i3 [‘.,4 d1meﬂ10xy—5 (thlen-z-yl)phenyl] 1- (3 4 3~ imnethoxyphenyl)—Z—propen— ~one,
-_ éO '3 [2-meth0xy—5-(thmn-Z—yI)phenyl] 1 -(3, 5 dlmethoxyphenyl)-z-propen-l-one |
'.3—[Z-methoxy-S_-(thien-z-yl_)phenylj-1-(4-iodo-Z-methoxyphenyl)-z-propen-1_-one; -

| 3- [Z—methoxy-S (thien-2-yl)phenyl]-1- (3-methoxy—4 (4-pyndy]methoxyphenyl)-Z-propen-1-
. one, hydrochlonde salt; -
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phar maceutical ly ‘acceptabl e salts, wherein the variables are as defined
above. 5 53 20 January 2005 WO 01/98291 PCT/ US01/ 19720 HSe8ary ¢ Prnuary
2005 WD 01/95291 PCTI USOL/ 19720 OOH CO2H R2~ 0 HX2C CO2H HOuC O/ Rép /
- OCHE RSYOMOLAER1/ OCH3 Rya 55 20 January 2005 WO 01/ 98RET/US@NINTHD1/ 19720
O, OH 56 ‘

3-[2—methoxy;S-(ﬂﬁen—Z—Yl)phenjrl]-1-(3—methoky-4-(2‘—pyridylméthoxyphényl)-f-propen-1-
one hydrochloride salt; ' |
| 3-(3,4~diﬂuorophenyl)-1-t2~methoxy—4-(thjen—2-y1jphenyl]-2-prop'en—1—01:13;
| 3-[5-(benzo[b]thjen-z—yl)-Z—methoxyphenyIj-1__-(3,4,5—ﬁmethoxyphenyl)-ﬁ-pmpen—1-one‘; .
 5 3-[2-methoxy-5-(ﬂﬁen—z_—yl)pheﬁyl]-i—(3,4—dicﬁioro-i—ﬁydroxyphenyl)-ﬁz;propen—1}01_16;
3'—[5-(benzotb]thien-2-yl)lz-methéxyphé;nyl].-1-(3,4—dhethoj(yphenyl)-2-propen-I-one;

3-[2,4-dimethoxy-5 -(t_hien-z-yl)phenyl]-l-(2,3,#himethoxyphenyl)—Z-pr_ope_nQ1-one;

: 3-[2-methoxy—5-(thien—2~y1)pheny1]-1-(3-methoxy-4-(2¥pyridy1methoxpheﬁyl)-2-propen-1-

~ one;
10 3—[2-methoxy—5-(5-methylthieﬁ-zfyl)phenylj-l-(3,4-methylene.dioxypheny1)-'2—propen-1-one§"

© .- 3-[5~(benzo [b]ﬂ:ieg-z-yl)a,4#dimethoxypheny1]-1-(4-hYdr6xy—3 5 -djmetla_oxyphenyi)-z-

prop’eh—l-dne_ sodium salt;

3-{2-methoxy-5-(thien-2-yDphenyl}-1-(3-methoxy-4-(3-pyridylmethoxphenyl)-2-propen-1-
- ome; ' o : ' :
15 3—[5-(benzo[b]thien—Z—yl)—2-meth0xyphenyl]-1-(4-memoxyphenyl)'—24propen-1e-one;

3-[3_=4-dimeth6xy-5-(thien—z-yl)phényu-1l(z‘_,_s,4-uime;hoxypheny1)-2-pmp'en.1-one;' :
' 3-[5-(5-acety1th1‘en—2-3}1);3,4-dime:thoxypheny1]-1-(3,4,5-uix_ne£hox§i§£e§yl)-2-propen—1-one; |
.3-[2-methoxy-5 -(ﬂﬁen-z-yl)pﬁeﬁsrij—l—(4—metﬁoxyphenyl)—2—proi:en—1-br_te; :
' -3;[2—methoxy—5-(tbien—2'-y'1)ph¢1'1y1.].-.1-(2,6-dimethbxyphéﬁyl)&-propen—i-Qﬁe; .‘
20 3-[z-ﬁaethoxy.s-(thien-z-yl)phenyl]'-1-(3,4-'dimethoxypheﬁy1)-2-prop¢n;1-'oﬁe;
- .3?[2-methoxy—'$~'(thien—2-_-y1)phenyl]—1-(2,4,6-tdmethoxypheny1)-'2—propen—1Qone;
| 3-t2—methoxy-5-(thien-:!_-yl);;henyl]fi;(3,4,S-MGﬂ;qﬁyphenyl)-Z-ﬁropen41-oxlle;- -
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20 January 2005 WD 01/ 98291 PCT[ USO /.19720 V\,herel nyYis a ph(lan | ring. .
conj ugated to anot her heteroaromatic or heterocycle. 57202(§'a93ﬁ{i§ar%902005 VO

-+ 01/98291 PCT(CJIS01/19720 OCH3 5 58 20 January 200, 5 WO 01/98291

o dlnethoxyph

PCT/ USOlmmzﬂln yet anot her enbodi nent, 'the conpound PETHEYEITRY from
the foll OWI ng:

3-[5-( W@ﬁse&ﬁ&?pﬁ@nﬂ}-ﬂl[mmﬂf&x?mﬂylenkymﬁy)camﬁmﬁ@@ 3,5

propen-| -‘one "sodi ums
3-[2,4-di rraumpetyl-ﬁnéthl en- 2-yl ) phenyl] - 1- (4 car boxyrret hoxy- 3, 5- di rret hoxyphe
nyl)- 2- propen 1- one,

o S R S RS SRR st B

3-[5-(benzof b] xyphenyl]-1-(4-hydroxy-3, 5-
di net hoxypﬁ%?ﬁl?étﬁ&g&)hxe%l i?gbﬂr%gmé%}l usa /19720

3-[ 2, 4- di net hoxy- 5- (thi en-2-yl ) phenyl ]-1-(4-hydroxy-3,5-di rrethoxyphenyl) 2- .
. pr §pers-f2-metxy-5-(thien-2-ylphenyl]-1- [3-methoxy—4-(4—pyndy1met_hoxy)pheny1]-2~propen-1— ’

" one;
‘3-[2—meﬂ1§xy—5-(thiéné—yl)ﬁhenyl];1-(3,4—methylenedioxypheny1)-2-p'ropen-l.adne;
.3—[é-m_ethoxy-s-(4-methy1thien-2-y1)pheny1]-1-(3,4—methylenedioxyphenyl)-2~propan‘—l—Qne;
3-(4-ethoxy-3-ﬂuomp}ienyl)-1-[2-methoxy-5-(thien-2-y1)pheny1]42-p£opeﬁ-1-one; S |

10 3-[5- (benzo[b]th15n—2-yl)-2-carboxymethoxy~4-methoxyphenyl] 1 -(3.4. 5-n1methoxyphenyl) -

2—propen—1—one sodium salt;

-[5—(benzo[b]thxen-z-yl)-4—carboxymethoxy—z-methoxyphenyl] -1-(3,4 5~Methoxypheny1)- ,

- 2-propen-1-one;

_ 3- [5—(benzo[b]thlen-2—yl) 4~caxboxymethoxy-2—methoxypheny1] -1- (3 4 5 tnmethoxyphenyl)-
15 2-propen—1-one sodtum salt;

73 [2-carboxymethoxy-4-methoxy- -(th16n~2-y1)pheny1] -1-(3,4,5- tnmethoxyphenyl)-z-

propen-1-one;

3 [2~carb0xymeﬂwxy—4—meﬂ10xy—5-(thlen- -yl)phenyl] 1-(3,4, 5 tnmethoxyphenyl)-Z-‘ .

propen—l-one sodium salt

.20 3- [4-carboxymethoxy-2-methoxy-5 (thlen-z—yl)phenyl] 1-(3, 4 5 tnmethoxyphenyl)—z- ‘

propen-1-one sodium salt;’

| 3'-[4—carboxymethoxy-2-r_ncthoxy—5-(thi¢n—2—yl)pheny1]—‘1—(3,4,5-11"imethoxyphenyl)-2-

propen-1-one;

 3-[5-(benzofblthien-2-y1)-3,d~dimethoxyphenyl}-1-3,4,5-trimethoxyphenyl)-2-propen-1-one;

)




- di met hoxyphenyl ) - 2- propen-1- -one;

3- [5 (benzo[blth| en-2-yl)-2, 4- d| met hoxyphenyl | -1 (4 c%oggrrét x%o% 5:

nuar

- 3-[2, 4- S- (thi en-2- yI) phenyl | -1 - (4 r, ar boxymet hoxy- 3, 5- di hoxyp |
Chenyl ) - dW @gﬁ 1- one: POTIUS01/19720

3-[5- (benzo[bltlfle n-2-yl)-3, 4- dlnethoxyphenyl]-l-(z 3, 4-trimet h6xyphenyl)
-2- prdbﬁﬂﬂammhﬁmmﬂmw}Z4dmmmummhawﬂ1{345¢mmahmqﬂmmyﬂaﬁnmmpkmm '
- 3-(2-net hoxy-S-(4-nmethyl ff)ien-2-yl)phenyl]-1-(3,4,5-trinethox-y
phenyl - 2- proépen-.

fiepudbitic n&ﬂi}%ﬁwhgmmanm SR DR S PO o open

-I one . 3-[ 2- rrethoxy S-(5-nethyl thien-2-yl)phenyl]-1-(3,4 trlrrethoxy

. PhenY
P P BARS GE ilﬁ’h%@nﬁﬂﬂ%%ﬁ%ﬁme%ﬂaﬁ&%anﬁfhm%w%enyﬂ 2-propen-
~-[3, 4- d|~|Bbﬂ@Xy 5- (thi en-2-yl)pheiaylj- | -
. -(3,4,5- trlnethoxyphenyl) 2- prop en 1 -one; 15
- 3-[2-nmet hoxy-5- (thi en-2-yl)pheny :
~( 4£d[2:ha|ethoay-§ Gﬂym@wphewl] H@Aﬂhﬂw@phenyll Zrnmpesddﬁmﬁm salt; :
3 [2 met hoxy- 5- (4- nethyltblen 2-yl ) phenyl]-1-(3, 4- dlnethoxyphellyl) 2- prope

e AR e ke S A e ey RO ot (3

"~ [2, 4-di et hoxy 5-(thien-2-yl)phenyl]-1-(3,4,5-tTinet hoxyphenyl) 2- propen-

| -0.ngy_ 221916th§x£ eny?—;}{f)%@éll)ﬁofpflj;g 34 %Itﬁﬁ()b%ﬂ%ﬂ&j}) j-meﬂmxyphenyl]—Z-propen— .

-(3,5- d ~net -
-[ 2- nDthoxybeﬁb(thlen -yl )phenyl)-1 -(4-iodo-2~ nethoxyphenyl) 2-propen- 1
- one;

.3-[2- rret ho q~~5 t.hi en- 2- 1-1- t hoxT- 4- yri dyl met hoxyphonyl
) - 2- pPo (ﬁwr%afﬂﬁpbmyzl;ﬁlw SZW”&QWYQ%OBFW‘@)WBZ% _
PCT/ USOl/ 19720 3- [ 2- met hoxy-5-(thi en-2

Qp“%m@ P22 4 kARG N RS iR IPIRRS S 5roBBE1-ome

roc
4-di f | uor ophenyl ) - 1-[ 2- net hoxy- 4- (t hi en-2-yl ) phenyl ] - 2propen-| - one;

-[5—(benzo[b]thlen-2-yl) 2-carboxymethoxy—4~methoxyphenyl] -1-(3,4,5 tnmetho:qrphenyl)

2—propen—1~one,

3. [5—(benzo[b]thlen-2-yl)-2 4—dnnethoxypheny1] 1-[3, 5 dlmethoxy-4 (2-
morphohnoethoxy)phenyl]-2-propen—1-one,

15 | 3-[2-methoxy-5 -(thien-z-yl)phenyl] -1 -[2—meﬂ10xy-4-(3-methoxyp]ienyl)phenyl] -2-propen-1-
| 3—[5-(beﬁzo[b]thien—Z-yl)—2,4¥dimeﬂ10xyphenyl]_-1-’(3,4-dimetho:typhenyl)—2-pfopen—1'-0116;

‘3 [2-methoxy-5 (ﬂuen—Z-yl)phenyl] 1-(2 5- dlmethoxyﬂ-(ﬂm,mz-y]methoxy)phenyl)-z-

propen—l-one,
- 20 - 3—[4-—(thien—2—yl)pheny1]-1-(3,4~dimethoxyphenyl)-2-.prop¢n-'1-0ne;
o 3 [2—methoxy—4 (thlen—Z-yl)-phenyl] 1 [2-methoxy—4 (th1en—2-yl)pheny1)—2—propen—I-one
phenyl]-Z-propen—l one; '

2-[3 4-—d1methoxy—5~(thlen-2-y1)pheny1]ethylene] -3, 4-d1hydro-6 7- dlmeﬂloxy-l(ZH)-
naphthalenone
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3-[5- (benzo[b]thlen 2 yl)-2- nethoxyphenyl] 1- (3, 4,5-trimethox 'he I){2-pro
pen-1-one: 3-[2 5”3 anuggy 28/05_
met hoxy- 5- (t hi en-2-y1) phenyl ] - 1- (3, 4-di chl or o- 2- hydroxyphenyl)-Zpropen-I-

e 3-[ SO thien 2-y1)-2 PCT/US01/19720

- met hoxyphenyl ] - 1- (3, 4-di met hoxyphenyl ) - 2- pr open | - one;
- 3-[2, 4Sthr5ﬁbehﬁé$ﬂsxﬁaﬁﬂfl’roeﬁn&-pﬂlsmhenyl] 1- (-2, 3, 4-t ri met hokxyphenyl ) - 2propen |

- =-one; -

21 2ot ol 3 BT ok BieRBH IR AR A d TRAXRRGY ) -2

- propen-1- one
met hoxgist ify Surd bh ydod diedein Ghticdllp htmw:l and lac(emdfdmlsh Pomeedimpoyndranyy ¢xlﬂb1pr open-
| - one;

~ 3:[ 5- (Behmomhisw Ris o he pudergtogd r%ﬁitﬁewfﬁ%@ﬁmenﬂownﬁ%pws HIYSTAYETHG hoxyph"
eny ) - %uﬂlgaa@vé dﬁgﬁre%ﬂfyrfdg%tﬁ?ﬂog’p meb? sﬁ%ﬁemfé?égp@;g)g%lﬁms thereci% of

-yl )phenyl] ( 3- met hoxy- 4- t hoxphen n-1-"one;
" 3-[5- (meqmp@w]dcbﬂ b iveptipn, 2vinmeh pozspghie st full properties Idescnbl&émwtejn, 2t heingen
1- one;
3.1 3, 4 BB I8 the ApthorLioreRArs pRisely poive s (for ?’faﬁﬂill?rd%’fﬁﬁ’é‘r‘ﬂﬂn)"féb? open -
1- one; racdmico fdrRr BF SbMly, Etlaﬂﬁﬂtlon techm ues, by synthesis from optically-active starting
2-yl) -3, 4-di net hoxyp en § tri mat%})xypheny ) - 2propen-1 -one; .
3 [ 2- raseteoialp, By (Gﬁlﬁll]eﬁmﬁ/%sl I}mmatugrapbxm@pwhenws)ngzprcbp@lnstaum
IPereré}{a%Qy 5-(t hien-2- yI)phenyI] 1- (2, 6-di net hoxyphenyl) - 2propen | -one; 20
Xy 5-(thien-2-yl)phenyl]-1-(3, 4-di met hoxyphenyl)-2-propen-1-one,

.3 2- met hox t hi en-2-y1) phenyl 2,4,6-trinmet hoxyphenyl)-2-propen-1 one
: [ ]\éxam (Ies of metho%s tg obta¥n ]optlcaily active materials arei%omym) alPt, p

3- [2 | ) phenyl]-1-(3, 4, 5- trlnethoxyphenyl) 2-propen- 1-on
e; %Ié%agéfnlg?f&y @%‘%V% 01/98291 1CT1/ US01/ 19720

3- [2 met hoxy- 5- (t hi en- 2- yI )phenyl ]-1-[4-(4-et hoxycar bonyl enzyl oxy) - 3- met hox
yphenyl 2- proper 1-one; 3-[5-(benzo

[ b] t hi en-2- yI) 2, 4-di rrethoxyphen 11-1-[4-(2,3 -|sopropyI|dened| oxy- I

- propoxy) - 5- d) met fphygishk ngjarat@gyp_fb peystals- oretechnique whereby macroscopic

15 _ . crystals of the individual epantiomers are manually separated This

. techmque can be used if crystals of the separate enantiomers exist, i.e.,

the material is a conglomerate and the crystals are Vlsually dlstmct

i) 'l31multaneous crysta]hzauon -.a techmque whereby the md1v1dua1'_

, en_antlomers are separately crystallized from a solittion of th:: racemate,

20 - possible only if the latter is a‘contrlomerate'in/the solid state;

111) ' enzymatlc resolutions’ - a techmque whereby partlal or complete ;
- ' separation of a racemate by virtue of djﬁ‘enng rates of reaction for the -

enantiomers with an enzyme;

_ . iv) enzymatac asymme_txm synthesis - a synthetic techniciﬁe whereby at
25 - . least one step of the synthesis uses an enzymatic reaction to obtain an
' R ' * enantiomerically pure or enriched synthetic precursor of the desired

. enantiomer;

'v) . chemical asymmetric_synthesis - a .synthetic "'tec'hniqug whereby the

desired enantiomer is synthesized from an achiral precursor under
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. 3-[ 2- nethoxy 5- ('t hi en '

yl ) phenyl ] - 1- [ 3- net hoxy- 4{ 4- pyrldylnethoxy)phenyl] 225}868Haiy %ﬂﬂ?

[ 2=net hoxy- 5- (t hi en-2-yl) phenyl ] - 1- (3, 4- et hyl enedi oxyphenyl ) -
r open- [WO®§#a8291 'PCTfUSOlll9720

[ 2- nﬁthoxy 5-(4-nmet hyl t hi en-2-yl)phenyl ] -1-(3, 4- et hyl enedi oxyphenyl ) - 2-p
pen-1-one; conditions that roduce asymme i.e., chirality) in the product,
(4- et hoxy- 3- quorophenyI) anethox tr¥||en 2-yl). %enyl] %
open-1|-one; 10 3- Bdeemg[blg]aplnemﬂ usmg chlral catalysts or chiral auxiliaries;
-yl') - 2- car boxymet hoxy- 4net hoxyphenyl ] - 1- (3, 4, 5- trlnethoxyphenyl)
p
[
i

ropen- | -one | UrgissBdrbomer separations - a technique whereby a racemic compound is

5=(benzo[ b] t hi'en- Z=yTy-4-car boXynet hoxy- 2- net hox &erﬁ(rl l 113 )4thgt
e chiral anxiliary

)
5- (benzo[b]th en 4 _
 hoxXypheriyl) - | : ﬁl(’)%)rgsn one sogﬂli‘%}r% sa {rﬁ} Bﬂéﬁé?ébﬁi&‘é | e (i €71 1Tt

(2 car boxyret hoxy.- AisRirbertpks ek ftoh Gepa2atill bplobrorhitograpBy o5 Grybiellizsidroxy phen
propen- | =one;

- I[)2 (Z:ar box- yrrelt hoxy-b¥. Wo&ﬁlﬂ”iﬂ(ﬂ?ﬂ’éﬁmﬁ W‘)"%e‘rﬂ‘l"f”@ @@feffmd’est Adihoxyphe
ropen-1 -
y propen-I - one m%@ﬂa»t%%% gedttfslo%%ﬁﬁi@’&@{r@@éi’anaomer,

(0]
r

met hoxyphenyl ) - 2 rpaf-‘é?ﬂewltha@ﬁ@anmmenca y pure reagen

2-
3-
p
3-
r
3-
p
2
2-
3-
t:

3-
h
3-
y
3-
n
|

net hoxy-5- (t hi en- 2-yl')pher oxypheny propeh | - one
.sodi um sal t; _
3-[4-car boxyrret H’@}}y ﬁﬁhfm\se@nﬂfmdef BITHY 3 ARAIOTING iops, 4a5tefl}‘}1%e[ hoxyph
enyl ) -2- propen-1-ong, 6?1{)75 &&M&Lt%ﬁnm racemate e ulhbrate to yield a
2-yl).-3,4-dirriet hoxyp I'1-1-(3,4,5-trhnet hoxyphenqu) - propen-| - one;

62 20 January 2005 Wpréibnda2sde ﬁmsalmw vg7te gza[sermq:z&pmt ed¢sired

2- K
3- %l|5)(t2)eﬁzgl[gﬁ E?é%pg’gﬁ%&ﬁeﬁ&dw 5 trtFrreth c}‘fiﬁ{}%lt?&m Ofih%p(%?%oxypﬁrenyl) 2

-buten 1-one; from the desired enantiomer perturbs the ‘equilibrium  such that

_ eventually in principle all the material is converted to the crystalline
15 ‘ diastereomer from the desued enanuomer The desn'ed enantlomer is

then released from the dlastereomer

viii)  kinetic resolutions - this technique refers to the achievement of partiel

or ‘complete resolution of a racemate (or of a further resolution of a
B ‘partially resoived compound) by viriue of unequal réaotion Tates of the
200 = : enantlomers with a chiral, non-racemic reagent or catalyst under

klnetlc cond1t10ns,

ix) enantlospeclﬁc synthesw from non-racemic precursors -a synthetlc

- techmque whereby the desired enantlomer is_obtained from non—ch:ral _
starting matenals and where the stereochemcal integrity is not or is

25 o o only mmlmally comproxmsed over the course of the synthes1s,

X chiral liquid bhromatograp]_:gr - a technique whereby the enantiomers of
a racemate are separated in 4 Hqﬁd mobile phase by virtue of their -
differing interactions with a stationary phase. The stationary phase caﬁ
be made of chzral material or the mobile phase can contain an

30 . ' additional chiral material to provoke the differing interactions;
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2- rret hoxy 5- (thien- 2 yl ) phenyl ] - 1- [ 4- (4-car boxybenzyl ox% ’Srretzho%ypheny!

'jwbwluwwwuw

[

-2 propen-- 1-one; 5 January

-[ 2- nethox% t hi en-2-yl ) phenyl]-1-(3, 4- dlfluorophenyl) r open- I-one
-[ 4- (thivERYY28%F phenyl 1-1- (3, 4, 5-tri met hoxyphenyl ) -2 pr FUS3A2720

<[ 2- met hoxy-5-(t hi en- 2-yl )phenyl] 1-[ 4- (4- am nobenzyl oxy) - 3- anet hoxyphenyl
-2-propen- 1-one&i) 3- c{h&ﬁbtgmm}iro’ﬁw(tég‘iam 2-gy kechhiiquy | Wherdby( thehyedemute- ‘
met hoxyphenyl ) - 2- prop en- -one; 10

-[ 5- (benzo[ b] t hi en- 2mleh@@ﬁmmwepﬂﬁwl§wi%%ﬂgﬁ&myl) 2
ropen-| - one;

-[5-(benzo[ b] t hi en- 2- yeﬁa"E“’ the aseohuts)@{)b&lerpémﬁoxyphaéﬁ?} 100%611211% trimet
oxyphenyl ) - 2propen- Iﬂ)redmoﬁ-racemic chiral adsorbent phase;

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

rghol i noet hoxy),peny, : etk

[g nmet hoxy- 5- (t hren- % 1% %‘g(eyh%qu%wrlrlgrteﬁ%gep ngﬁt)} 13‘1pe)]ﬁeny1]
propen-| one; 3-[5- (doexepaoditad bjmnentue of preferential dissolution of one enantiomer
yl)-2,4-di nmet hoxyphelEty#l 1. 4 d| rreghoxyphenyl) 2- propen- 1=one;

[ 2- met'hoxy- 5- (t hi en- 1y 8L i met hoxy- 4- (t hi en- 2

| met hoxy) phenyl ) - 2- propen Ione 20 3-[4 (thien -

yl ) phenyl ] - 1- ( G b ? mategh@que whereby a racemate is -

3-
2
2
3
Ly
2-

3-

5D et hoxy- 4 (thi em2oyl) phemyl 1o ¢ hi _ v 1) - 2- pr
opEan : E]gneoxizl)henill ]- | gn&cg%é%g?rﬁ%% "J“ﬂﬁah’% Oﬁ%‘? ﬁ% I %E? ﬁi%'ﬁ% %’p?% ) pr
yl xphenyl] et hyl ene] - 3;sépatitby dwe- Miséibid mids%ne 1dodAining ARB tacdn@AeNEd @3 WO

01/ 98291 Stereoisoneri smand Pol norphism It is appreci ated that conpounds .
of the pr esent i nvent ldﬁlﬂmgaﬁfﬁ@ syclt 195 repnoantigtion qrgpressure differential causes

preferential transport across the membrane bamer Separation. ocours
as a result of the non-racemic chiral nature of the membrane which

allows only one enantiomer of the racemate to pass through.

15 I Definjtions -

:_ The term alkyl, as used herein, unless otherwise sPemﬁed, refers to a saturated _ |
stralght branched, or cyclic, primary, secondary, or tertlary hydrocarbon, mcludmg but not.
hmlted to those of C, to Cyp, and preferably Cl-C4, including methyl, ethyl propyl, isopropyl,

_ cyclopropyl, meﬂlylcyclopropyl butyl, isobutyl, t-butyl sec-butyl oyclobutyl “and
L 20 (cyclopropylmethyl. 'I‘he a]kyl group speclﬁcally mcludes ﬂuonnated alkyls such as CF3
and other halogenated alkyls such as CHZCFZ, CF2CF3, the chloro analogs, and the hke
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exist in and be isolated in optically active and racem ¢ forns. SZSOEE
conpounds may exhibit polynorphism It is to be under t°odd FARY

present invention enconpasses any racemc, 5 optically-active, '
di-ast er W81 po| ynor phic, or stereoisomeric form or MCHUREEIRMer eof ,
of a conpound of the’invention, which possess the useful properties ,
described hekeiiRyl grbuin e optdhhllkadwituiet Wwikktom dr HON rheieRéRRIcRITRIM cal | y
active forms (for exanple, by resolution of the racemc formby

r ecr ysihal grpum cpasistinge o peyihe betetpprydy hetpresydics cavhoeyrle.calkpyy, shatéroeyolaxas t i ng

mat er i-al hiral n 1 S.. 0 [ i.c_sepahation uUsjing a
 Chi ol PR, By, el RO AR Sy IR Alp0Y 7
. acti veaciltafithhdd astersk BOWMD ddid kliakiegrdlditodithlo, iHatdaliele, Bidrd:0asdarbdgl, faglll owi ng.
15 1) ph?/si cal .separation of crystals - a technjque, whereby macraoscopic
cryst aAcglogy, améng, ramidpd alkylaniae: fishelaming.e anlagiap pitee paferd.c ok fipide,
~ techni - 4D ' ' rys s .ok . Lihe i St-40.€.,
the et IR SIREE Sultonl ARRAUL aftiit RIBERF ReeRIRCLAL B0 flicBlg,
- sinul tamdeughospiehgl, | iphadphiiyl; phoksieiyli qibocsteer ehivetire, idxdiny) dydraza®, 25
“enantioners are separately, crystallized frogma solutign of the racemate,

possi BB - | Rhopphonicr 261, | Phasibstry| PherRioBaten PResrdaly stubopamidoy ) 3
atl ¢ I AARHid) hydroxtmie B0, SMForiRNED Yublidiited or UnsRMRIE] Grea*GRAEAL ON Of

“<a racemate by vi e of differing ratés of reaction e enanti oners
wilhh - ahroaplz yiteygern ycheding baig met Hingted yo INTHSONH, andsHHRICEVHR; t ax hny gther

uber Bl S5 e B o RISl S5 R RO PR ARSI

- desi r ggkher 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 'Wil.ey and
Sons, Second Edition, 1991, hereby incorporated by reference.

15 The term aryl, as used herein, and unless otherwise specified, refers to phenyl,
. bipﬁenyl, or naphthyl, and preferably phenyl. The aryl grdup can Be"oﬁtionﬁlly substituted
- with oné ot more of the _hiéieties -SGIGGted-'i"r.om the group consisting 6’f alkyl, heteroaryl,
| heterocyclic, carbocyé_le, ‘alkoxy, aryloxy, - aryloxy; a_rylalkbxy;‘ : heteroaryloxy;
'héteroarylalkoxy? carbbﬁydrate,' ai;ﬁno acid, amino acid esters, aminb acid amidé's, alditol,
20 halo, haloalkyl;' hydroxyl, _Carboxyl, acyl, acyloxy, arﬁfno,’ amido, alkylamino, diaikylamino;
| arylamino, nitro, cyand; thiol, imide, sulfonic acid, sulfate, sﬁlfonyi, sulfanyl, sulfinyl,
sulfamoyl, carboxylic ester, carboxylic acid, amide, phbsphonyl, phosphinyl, phosphoryl,
thibester, thioether, oxime, hydraziﬁe, cairbaniate, phosphonic acid, phosphat'r_:, phoéphonate,
: phoéphindte, su]fdnémidd, carboxamido, hydroxamic acid, su]fénylilfnide or any other desired

25 fuﬁction,al grdup that does nbt 'inlllibit the phaxinacologi_cél acti_yityfcryf ‘this compound, either
-unprotected, or proteéted as heceQSary; as kriown to those skilied in the aﬂ, fdr éxample, as

- taught in Greene, et al., “Prdtectiye Grdups_ in Organic SYnthesis,” John‘W_i_‘Iey‘ and Sons, '
-'Sec-ond Edition, 1991. Aliernatively, adjacent groups on the aryl ring may combine to form a

S5t 7 memberéd_ carbocyclic, -aryl, heteroaryl or heterocj(]ic ring. In aj:abther embodiment,
30 the arylnng is substifuted with an optionally substituted cycloalkyl (such as cyclopentyl or

- 'cylcohaxy'l), or an alkylene dioxy m_oiéty (for example methylenedioxy); - |

The term heterocyclic refers to'a nonaromatic cyclic group that may be partially

- (contains at Jeast one double bond) or fully saturated and ‘wherein there is at lcast one
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- enantioner; chem cal asymmetric synthesis - a synthetic techl‘ni ue%[\%ser.eby,
‘the desired enantibmer is synthesized froman achiral Tt&GRrEsY er 64
20 January 2005 10 15 20 25 30 WD 01/98291 PCT/ US01/ 19720 conditions that
produce WMy (i.e., chirality) in the product, whi cRCEABOBE7dchi eved
using chiral. catalysts or chiral auxiliaries; diastereoner s arations - a

t echnihgiefoadie BN a8 okpeeTindlfue QfRexenslof Phospheruk élthairidy, dThecteam hiétervarylcal | y
pure reagent. (the chiral auxiliary) that converts the individual

enant oo hsteroaremalica sasewssd rherain, TefesS fe gn )| arpmagtic-dhak dnelpdesnaly lsash oge sHUHT

i o1 Aoy VRt TR RSRENG 18 e bk e i lmifie Vil B pddBLILATY D
obt ai Bnd MeteflRdhatbsesaniyinolitiny, ftetralydrofingl,SEparndinpt, @éperidinyl,anorpholino, _
- transformations - a techni que whereby diastereoners fromthe,.racennte '
eqdi | fiempmhpbug; tetrehystronyrapyb imetaantd Hmowlu?ﬁé?ﬁwﬂ:t{ﬁf&?&ygg’iw fer- from
i ast & o SRR RRL, HAY Tun, L ey B, S L e
. that oeadimdolsd) | t,3,4-opadiamlyl] e 13l4-tHidkazwld, erindbzold, cdpdvetriagiyl,o thivayl,
cryst ?slolt]:iigz%_ly_l,‘ - imidazolyl, tetrazolyl, pyraziﬁyl; " benzofuranyl, qniﬁolyl, isoquinolyl,
'beﬁ_zoﬂﬁenyl,- isdbenzoﬂ.lryl, pyrazolyl, indolyl, isoindolyl, benzimidazolyl, purinyl, =~
10 carbazolyl,,ovaolyl, thiazolyl, benzothiazolyl, _isothia_zolyl, 1_,2,4—thiadiaz'olyl, isooxazolyl,
 pyrrolyl, quinazolinyl, cinnoliny), phthalazinyl, xanthinyl, hypoxanthinyl, pyrazole,
imidazole, 1,2,3-triazole, 1,2,4-triazole, 1,'2,3-oxad1'azdle? thiazine, pyri.dazine, or pteridinyl
wheréin said heteroaryl or heierocyclic group can be optionally substituted with one or more
substituent selected from-the same substituents as ‘sét out abové for aryl group_s'., Functional
15 oxygen and nitrogen groups on the heteroaryl group can be protected as niecessary or desi;:ecf, '
Suitable protecting groups can include frimethylsilyl, dimGthylhekylsilyl, -
| Eutylflimethylsilyl, and t—butyldiphenylsilyl, trityl or sub_sﬁtﬁted trityl, alkyl' groupé, acyl
| groups such as aqetjrl and pfdpionyl,,methanésuﬁonyi, and»p-toluenclsulfonﬂ. .

_ o The term thienyl refers fo a five membér cyclic groﬁp wherein the ring contains one
20  sulfur atom and two double bonds. The thienyl group caﬁ optionally'bc substituted with one
. -oi'- more moieties selected from the - group épﬁsisting of those 'described above for aryl
substituents. ' ' |

’I;he term benzothienyl Vrefers‘.to‘ a five member cyclic group wherein the ﬁng conta.iils--

.one sulftir atom and two double bonds fused to a phenyl ring. The benzothienyl gri,')'up‘. can’

25 bpﬁ_onally be substituted with 6ﬁe or more moieties selected from the group’ coi]Sisting' of

" those described above for aryl substituents. - ' e | o

_ | '.I:‘her term aralkyl, as used herei:i, and unless. @the;wise specified, refers to an aryl
 group as defined above linked to the moleculé through an alkyl group as defined abave. The
aryl and alky! portions can be optiona]ly sﬁbstituted as described above. '

30 | The term heteroaralkyl, as uSéd herein, ami unleés otherwise specified, refers fo an
heteroaryl group as defined above linked io the molecule through an alkyl group as defined

_ above.
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d| astereorrer fromthe desired enantionmer. The desired enantlJrrer is then |
rel eased fromthe diastereoner; viii) kinetic resol utiofd T2OURT¥ t1&%hni que
.refers to the achi evenent of partlal or.conplete resolution of a racemate.
(or of aWQew4setl resol ution of .a partially resolved conpeCEU§olap720i rtue of
unequal reaction rates of.the enantioners with a chiral; non-racemc

reagent or t s
_ fro?n non- race%%r&ﬁ%g%?%?aggln%dggﬁ%ﬁ E:réf%kswhm que é}&k@%&%ﬂy ?cﬁiﬁﬁf}gg% ed
‘enant i awdecules throhglaianeslkylr gmupo ﬂfhehheta:}ocyaicagtdupgamhﬂmr aldys group whaariee t he

stereochem cal jnie r| t Is only mnimally conprom sed over the
cour se %O 8 J?‘ﬁ’t Xes e:aaﬁtl"’?’?qw d chronmat ography - a techni que whereby

“the enantioners of a racerrate are separated ina |liquid nohile phase by
) vi rt ue of tﬂ‘bbrtennliai'ﬂelt}'bmg el drenginj tafersviot 4n ar;étg@ﬁpobmmd-mﬂmmowmle

phase can, be e .of chira nmobj | e phase, can -
i et S S0 P TR P PP 3k bp GRPER B DEpbRg gt pifbove o
|ntera SRbEps 65 20 Jan nary 2005' WO 01/98291 .10 PCT/USQOL/ 19720 xi)
chiral gas cﬁromat ography - a techni que whereby the racemate is

ol atilized n rs are.s ated VII’ f the . r|ng
I nteracti ongﬁ?g 2‘ {6 ?f?’ rf’ﬁb‘lst‘g&t?ﬁ %%Fﬁ?ﬁw?c%ﬂlfpabﬂ%% % | xed
non- r ageibcaleathicugh aads9sdeatbmp f’l&ﬁﬂzetérﬁé@l gromp ckh &Y lo@ﬁmfalﬂyrsebstﬁﬁteueﬁtset '
' “out above for aryl groups,

| 0 - - The term aralkoxy refers to an aryl group attached to an alkyl group which is attached
to the molecule through an oxygen atom. The aryl and alkyl groups can be optmnally
: substltuted as described above.

The term heterocyclearalkoxjr refers to a heterocyclic group atiached to an aryl groiip
| attached to an alkyl—O— group. The heterocyclic, aryl and alkyl groups can be opnonally
15 substituted as described above.

The term halo or halegen, as used _herein, includes chloro, bromo, iodo amli fluoro.

The term a]koXy, as used herein, and unless otherwise specifled' refers to a moiety of -
the structure —O—alkyl wherein alkyl is as deﬁned above. The alkyl group can be optionally
R substitated as described above A]koxy groups can include OCF3 » OCH,CF3, OCFCF; and
20 thelike. |

The term alkylthlo as used herein refers to an alkyl group attached to the moleeule
y through a sulfur atom. The alkyl group can be optlonally substituted- as described above

The term acyl, as used herein, refers toa group of the formula C(O)R’ Wherem R’ ‘is o

an alkyl, aryl, alkaryl or aralkyl group, or substituted alkyl, aryl, ara]kyl or alkaryl, wherein - -
25 - -these groups are as defined above. - |

' - The term “alditol,” as referred to herem, and unless othervnse specn‘ied 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 alsobe opﬁoilaﬂy substiteted oi"deoxygenated at one

. or more poSitiens. Exemplary subsﬁments fﬁeiu’de hYdrogen, halo,"haloa]kyl, cerboxyl, acyl,
30 seyioxy, amino, amido, carboxyl derivatives, alkylamino, dialkylamino, axylemino, elkoxy,
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extraction with chiral solvents - a technique whereby the enantlorrers are
separated by virtue of preferential dissolution of one €halti'gr¥r? %51 i)
trans or chiral menbranes - a techni que wher eby

- pl-aced |‘§11 ?ﬁigﬁzt with a thin nenbrane barrier. The barr?giﬂ@ygﬁggﬂ

separates two mscible fluids, one containing the racemate, and a dr| vi.ng
f or ce aEyleWy.aBitioo syanm, ralfprig asid, ﬁh%sml@e,dﬂﬂf%ﬂ]e rtfanylc sulbeyl, syiependnt i al

e Atk B, AR SHINE MR i pB TR i AECHRRes" e nbRT 1 O

elnimlt | hEFhiay1 bmspeegn&heesta deathed) oatios) hyiﬂﬁizmlej carbehatej phaspbonitecider m
al ky as used herein, unless, otherw se specjfied fers to a s tur ted
st r ai ghosphenatee e eny 6‘;‘1‘3"0\}]61’]@60‘1“ Giiomah grpup é&?cd?ﬁ%ﬂﬂ?ﬁ mgﬁnt 413 P&‘?"é‘?";‘?" gmala

hygr o o éuﬁ;ﬂ ﬁﬂéﬁ Eihak Oarfihe: aridflal -
pr ef e%@é’f@%% ng rre(tuflt g9(et atﬁ’osprOIOy : ]insoproloy , cyciagpropyl
et hylpaymmﬂqﬂ;oﬁydmndaut[}nb ,subsi;mtmt ytt alditcb eby be clther hnprpieptedyor phnieopd asand 20 .-
(cycl opropyl ) et hy ifically es Iuorlna
al kyl S°EGEYaSS &3 Kol i Bt Lﬂ el T ey, o0
the chlgf in @RS théﬁf‘s 76 W@l g%ﬂﬂgoﬁs %ngﬁuf/ﬁlﬁeﬁg@@@lhereb
- ptionally substituted with one or
nmor e rmempom@dwreﬁr@ntefromthe gr oup con5| sting of aryl, heteroaryl,
" heterocyclic, carbocycle,- al koxy,. heterocycl oxy, heterocylalkoxy, aryloxy;

anpl al koxy Tiehighelanyy B 3,NE15e 60T Y b@blswyemﬁlﬁb@bﬂdmueamm A thagd d,
am no acid esters, amno acid anides, .al ditol al o, hal oal kél% hyc;il}:rloxyl ,
froan the

 car bo>d9nvechcfsoun reslugign @ﬁynonaﬁacﬁban% insludingc speatficaly thnssl depiv;
aryl a I de, sulfonic acid, sulfate, sulfonyl,
sul faﬁ“ﬁfcu i ?P?'tmf] %ﬁ armé/ st Agrglboxyl I c ester, car boxyl ic' acid, amde,

) hosphonyl hos hi nyl hos horyl, thioester, thioether
hyf} raz !Dne, yThe tFe)rm garboﬁlydratg ” as ?eferre/d to herein, and unless otherwise speciﬁed, tefers

to a compound of carbon, hydrogen an‘d-_- oxygen that eontams an aldehyde or ketone group in
15 combination with at least two hydroxyl groups . The carbohydretee of the pi'esent invention
- can also be optionally substituted or deoxygenated at one or more positions. Cerbehydrates
thus include substituted and unsubstituted monosaccharides, disaccharides, oligosaccharides,
and polysacchandes The sacchande can be an aldose or ketose, and may compnse 3,4,5,6,
_ 'or 7 carbons. In one embodiment the carbohydrates are monosaccharides. In anothier
20  embodiment the _carbehydrates are pyranose and ﬁu‘enose sugars. '
Non limiting exemples of pyranose and ﬁzxanoee sugars tnclude threose,” ribillose,
ketose, gentiobiose, aldose, aldotetrose,. a]dopentoee, aldchexose, ketohexose, ketoteirose,
ketopentose, erythrose, threose, ribose, deoxyribose, arabinose; xylose, lyxose, allose, altrose,
glucose, mannose,- gulose,‘ idose; glaetose,‘ talqse, er_y‘thrulese, ﬁBiﬂdse, Xylulose, psicose,
25 fructose, sorbose, tagatose, dextrese, maltose, lactose, sucrose, cellulose, aldose, einylose,'
palatinose, trehalose, tu_ranese? cellobiose, amylopectin, ‘glucosamine, _mannesemine, ﬁtcose; ,
| ‘phammnose, ghicuronate, gluconate, ghicono-lactone, muramic acid, ebecjudse, thamnose,
gluconie aeid, glucﬁronic ecid, and gdactosamEe S
- The carbohydrate can be optlonally deoxygenated at any correspondmg C-pos1t10n,
.3'0,_ , 'and/or substituted with one or more mo1et1es such as hydrogen, halo, haloalkyl carboxyl
- acyl, acyloxy, amino, amido, ca.rboxyl derivatives, alkylamino, dJa]kylaImno, arylantino,
'alke}_cy, aryloxy, nitro, cyano, sulfenic acid, thiol, imine, sulfonyl, sulfanyl, sulfinyl,
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| car-bamat e, phosphoni c acid, phosphate, phosphonate, phos hlnate -
sul fonanmi do, carboxani do, hydroxanic acid, sulfonylini JaaupEyi 1 M3 or
unsubstituted urea connected 10 through nitrogen includi ng but not limted

- to NHOOWE 04A8R9NHCONHR: or any. ot her desired functional PGERFA/INA does.

not i nhi bit the pharmacol ogi cal activity of this conpound, either

unpr ot Sty 0" e Ot ARIRYIG SadkEC ARTAL, Y 2ok AN drinbNa&E Sitbrs| Qeniias, t he .
art, for exanple as taught in Geene, et. al., Protective Groups in °

" Or ganiphosyhaniybsphosphiogh Midsphoryhdthisstes, fdedhend oxime Spdrazzel Ca-ﬂléiﬂ?éltﬁy
ted.b f 15_Th

o her WHOBP AR AH. RSP le, 57 570 ] PR fngioRSh R0 CF (D oo W >

pr ef ergiaiia &ll@gieeh actlV1§ & this @hqwenea@aﬁeueptel@ﬁ}ﬂhﬂyysussmeém moedie amihe one

or nore of the noieties selected fromthe group conS|st|ng of al ky

 heber catislo, psicalagyyforie. 3he [substBEt OB FRbSY TS Pt eﬂh@rwnmatected, ord'
- am no TABieHedds et hown S U AR b, FSRRUHE! B Bl HhoB

~ hydr oxylal., Prideny |Grogssyin, OResicByhthels, Nehn Wilbyland SbiyISeobnd Editioa) k991 no,
tarylamng, nitro, a throl,”1Tmde, sulfonic acid, sulfate, sulfonyl, - -
sul faﬁlﬂ'e Yslmqregmte %&Pﬁ‘%ﬁ’ﬁ?l carboxylic ester, carboxylic acid, am de,
phosphonyl, phosphi nyl., phosphoryl t hi oester, thioether, oxine, '

. hydr azi ne, mﬂeﬁnapmteqmédb’saslmeddnaencﬁnd mless pthetwn,se ﬂbﬁn@hmfaséo a group
phosphj nat e, . 'sul f onam do, . car boxam do, hydroxam c aci 5 function I group

t At dbads addeditn AR XYEI BItRESR-rREGIOSRCE atontde praviedt 1t frther reagioz o
- e'ther @%@%@&ts%d Gmdggereﬁ&%&hﬁ%dﬂ@@ﬁ?&t&n@gﬁw\ﬁ}et}eoﬁmeemﬂl Il ed

in the ar r exarrp et al Protective G oups
in O ghilled iBythd b i S);rganﬂa)ﬂmthwsiseyThamjm&mh as quslcberdeendmlﬂss otigrwise

Al t t t t e 51

R R I L R T R e e
enbodiygesitionaiBp sﬁlﬂ‘.ﬁhﬂé@l lvith & 615 nfodd stoidtich @eledted o t@@@l‘&ipaédnﬁlsﬁﬂgﬁ i tut ed
cycl oal kyl gsuch as cyclopentyl or _cylcohexyl), or an al kyl ene dioxy

 mdf et yay(iraxyl, s | acyining| arntaaningy glkoxsh anieniiive, evay suifenis afids 1, o
nonarq osphonf:cya%lcl %hgsrp?lﬁlt@ e%osgﬁéfnz}l’g eﬂﬁértdnﬁl'dté/cted, 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, Iohn’ Wiley and Sons, Second Edition, 1991.

_ As used herem, the term ‘patlen ” refers to Warm-blooded animals or mammals and
20 in partrcular humans, who' are in need of the therapy described herein. The term host, as used -
| herem, refers toa unicellular or multicellular orgamsm, including cel} lines and ammals and

preferably 2 human.

O Pharmaceutically Acceptabl_e Salt Formulations o

. _ In cases Where compounds are sufﬁcwntly basic or acidic to form stable nontoxic acid

N 25 'or base salts, admmstration of the ‘compound as a pharmaceuhcally acceptable salt may be -

- _appropnate The term “pharmaceutrca]ly acceptable salts” or complexes” refers to salts or
complexes that refain the desired biological activity of the compounds of the present

- ‘mventlon and exhibit m1mmal Imdesn'ed toxmologlcal effects.

Examples of phannaceutrca]ly aeceptable salts_ are organic acid addition salts formed |
30 with acids, which form a physiological acceptable anion, for example, tosy_late, .
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(contalns at |east one double bond) or fully saturated and MAEFEIH there.
~ is at least one 67 20 January 2005 WD 01/ 98291 PCTI USO1% 9728aRet€%at om
~'such as OEyq sul fur, nitrogen, or phosphorus in the ring. The term
het er oarWO 01889 et er oar omati c, . as used herein, refers toPSH/USEIRY ¢ t hat
includes at |east one sulfur, oxygen, nitrogen or phosphorus in the

ar onet hetHah&@ilfohis) hdbtdte,N GGl RIS tahBlagy, Ofikking®, RASHAME! S éb&@ﬁt@ mpLi cs
are pyrrolldlnyl tetrahydrofu yI Elpera2|nyl plper|d|nyl holino, 5

t hi ono ?Iﬁ ginfarase andt @ wiiable dngrganipy sadisi myy, aisvr g,

dol I f I
ngrlod;ﬁmé pyg o Erﬁ‘?fly ol a%;o%zlac%f)q%hﬁéa%ﬂ ZP%II rl% ;%J%FW ur}lﬁtgmﬁﬁl 3%|tg§o| yl,
.3, 4- pivirme catiolly, aclcep’talile lsyllts may Bc rati¢ ivétBisofficierttlyl 330 compoafdd el aé i

,| m azol yl , tet razal yl, azi nyl, benzaf uranyl ui ngl yl, isoquinolyl,
ot ARy p suHahE arvlér ordingra playsinh ogwh'oacyppta&@oww ﬁlkah metal (for

EEREBF%’?%%’%F@%%{"H%’%% RS e e SRR Bl (el tgium) s of

qui nazairbowplic acidsioml alsyybe mabe.hal azi nyl , xant hi nyI hypoxant h| nyl, pyr azol e,
i m dazole, 1,2,3-triazole, 1,2,4- triazole 1, 2, 3- oxadi azol e, thiazine,

pyri dazi ne, N@ﬁhﬁhﬁé'eﬁhﬁmes o‘f’g lféeﬁrsone&?)g heﬁéaﬁ{dﬂ i sat Ifﬂﬁfl&f@ftﬁ%dr oup

can be optionally subst nor e tuent .selected from

the s amdﬁs(diduseocampbnhylra@ﬂenc ac,td,t h}dbﬂbwnicmcuh rsyllfmgr axigsphoSphurici asidahitd s

o] en and ni et er aar ro can be . oteted. as
- Xt0S o ot B P AR, Bt Sty SR AR s At el e S
tri metdaphed holll, suedifitdesd, Aeatd eﬁ:hd )él;oorﬁlc abid} Méﬁoﬂ%diﬂ,' t&]ﬁﬂﬂamdaﬁﬂnmc acid,

t- butyI di phenil silyl, tri tyl or substituted tri ty al kyl' groups, acyl

gr oupsalgigichad mi}églylanumcp} dq@pbthylpnesnﬁ@mar@shlﬁapht}lalenedlsulfomc acid, and

- andp-t r ef five.nenber clic
o oup B <PIO (1) bR a8 e bl HOied e e Raflors e 2R A e o s
The t Niiemnyth, gﬁm,cmgﬁcﬁumpaﬂhmuhﬁl,suthﬁiet,t wbbﬂt,WnﬁékeQn_%admmm, sodium,

15 potassinm, and the like, or with a cation - formed from ammonia, N,N-

dibenzylethylenediamine, D-glucosamine, tetracthylammonium, or ethylenediamine; or ©

_ combinations of (a) and (b); e.g., a zinc tannate salt or the like. Also ‘inlcluded in this

definition are pharmaceutically acceptable quatemary 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, mcludmg chloride, bromide, 1od1do, -O-alkyl,

toluenesulfonate, methylsulfonate, 'suifonato phosphate, or 'car'b'o:xylate' (such as' benzoate,

“succinate, acetate, glyoolate maleate, malatc, citrate, tartrate, ascorbaie, benzoate,

‘cinmamoate, mandeloate, benzyloate, and dlphenylacetate)

Pharmaceutlcally acceptablc prodmgs refer to a compound that ig metabohzed, for

25 example hydrolyzed or ox1dlzed in the hest to form: the compound of the present invention.
' Typlcal ekamples of prodrugs mcludo compounds that have blologmally labile protectmg B

- groupsona fimctional moiety of t]1e active compound. Prodrugs mclude compouuds that can

be oxidized, reduced, ammated . deaminated, hydroxylated, dehydroxylated, hydrolyzed

' -dehydrolyzed alkylated, dea]kylated acylated, deacylated phosphorylated, dephosphorylated

‘ 30 to produce the active compound 'I'he compounds of this invention possess anu-mﬂammatory

activity, or are mctabohzed toa compound that eX.hlbltS such act1v1ty '
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~or .nore noieties selected fromthe group consisting of those ‘descri bed :
“above for aryl substituents. The term benzothienyl ref#}sa®agys % nenber
cyclic group wherein the ring contains one sulfur atomand two double
"bonds fu¥&PI982% phenyl ring. The benzothi enyl group can EF/UYMPBARal |y be
substituted with one or nore noieties selected fromthe group consisting'

-~ of those deggyipest ARPANHS HesRFibéd Btbimtdah BRMHIEniEReed & dpvaalgly incragseus ed
herein, and unl ess otherw se specified, refers to an;ary group. as

def i netheatstividy,| hiodwatlability; [stabilisy o atherwise aligh thepreprafies gf dhg cerspovads i fed
bove. Th | . al kyl t] i. . i -
oscr puaberthaoasy bty arRlort faley BB el detyiSpfifie.

ot her whp@iffRRsH bEBe chRpBiRd Wl aRcreliR! BE0AEMIlityIbD W aBaldeie nBslampley eofl | nked

to the.nol ecul e through an al kyl group as_defined above. . 68 20 January
2005 \VenbstitgsogoupahrUsourepBee one Remoss hydregas sy ecampprnd e alisdgapibr i n,

refers _to.a hetiero.cycl i up_bound; 50t | e e hhr-eugh a I
" group. St?f?é&he atgoby (%?St.lﬁﬁlrgéﬁl it h%ﬁ%liq?fgl Jrgg‘%}p%ggnal%‘gﬁoq%ptll\%ﬁgl H;&’
" subst i fescHbedin Hedaidshed MbBvehofbbgei, edntiviral Wesooych,a®7 (1994) hefei Anyraff er s
to an aryl . %oup bound to. the nmol ecul e througt& an’eélﬁ/vgen aj o The aryl
group ke e depsedmegambination: wigh the disslosed epmpgpnds i, Gra desired eilehups . " The
term heteroaryl oxy, as used herein, refers to a. heteroaryl group bound to
~the nolecule through an oxygen atom The heteroaryl group can be :
optionally substituted as set out above for aryl groups. 10 The term

ar al koicy rﬁhﬁﬁ%&t&fﬁis@ﬁé@s group attached to an al kyl -group which is
attached = ' ' :

10 . The‘compound'.‘s of the presénf iﬁvention can be used fo_ _trcﬁt‘ any djsofde_r that is
‘mediated by VCAM. VCAM is upregulated in a wide variety of disease states, including but
not limited to aﬂhritis, asthma, dennaﬁtis, psoriasis, cystic fibrosis, ﬁdst transplantation late
-and chronic solid organ rejection, multiple sclerosis, systemic lupus erythematosis,
inflammatory bowel diseases, aﬁtoimmune diabetes, diabetic:jretinopathy, rhiniﬁs, ischemia-
. 15 reperfusion injm&, post-angioplasty - restenosis, chromic obstructive puhnbnaty disease
7- (COPD), gionierulonephritis, Graves disease, gastrointestinal allergies, and conjunctivitis.
Nontlimiting examples of arthritis include rheumatoid (such as sofi-tissue rheumatism-
and non-articular rheumatism, ﬁbromyalgia, ﬁbrosiﬁs, muscu_larjrheumatism, myofascil pain,
 humeral epicondylitis, frozen shoulder, Tietze’s syndrome, fascitis, tendinitis, té_:wsynovitis,
20 lbursitis), jﬁveni_le' chronic, - spohdyloaithropaties (ankylosing spondy]iﬁs), osteoarthritis,
hyperuﬁéemia and arthntls associated with acute gout, chronic gout and syétemic lupus

_ erytheniétdsus. : S |

Human endothelial disorders mediated by VCAM-1 include psoriasi,s, eczematous

dermatitis, Kaposi’s sarcoma, as-well as proliferative disorders of smooth muscle cells.

25 In yet another émbodjment, f,hé compounds disclosed herein can be selected to treat

| anti-inflammatory coi}diﬁcins that are mediated by mononuclear leucocytes. N

In one embodimeﬁt, the co';npbunds of the present invention are selected for the

prevention or treatment of tissue or-organ transplant rej ection, 'I‘reatmént and pfevention of

- .o-rgan'Or tissue transplant réjection includes, but are not limited to treatment of recipients of

30 - heart, lung; combiiléd heart-hing, livef, kidney, pandreétic, skin, spleen., small bowel, or.
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to the nol ecul e through an oxygen atom The aryl and al kyl groups can be .
optionally substituted as descri bed above. The term h(__-ﬁ r‘@é’&‘ﬂé‘%a?%qfkoxy
refers to a , heterocyclic group attached to an aryl group attachéed to an
‘al kyl - O W& U#82°1The heterocyclic, aryl and al kyl groups ®EA/BWIAERIonally
15 substituted as described above. The termhalo or hal ogen, as used
her ei- Ngorh&g kidd§3ai8)| The corpdifilds caPalso BOdsekd i MhdpreTéifioneir tcatntcdX Bt ﬁﬁﬂ— used
herein, and unl ess otherwi se specified;.refers to a noiety of. the - ,
‘st r uct vereus-Toshdliggase, sk pesometinss|ocpurs falloyang hewre MpBOW trapppladaii®n.  group can
~be optionally substituted as described above. Al koxy groups can include
OCF3, OCH2Um3an XI24tha catebdirdéht] the cbinseundbhilRsdrivethetdiy atchisefiddn bsthdthber ei n
refers to an al oup attached to the:nolecule through a sulfur atom - -

kyl gr .
The al RF}‘Pa@r.@Wpa%%qﬁ’é Bplirdrzeatyent Afseardigyasgulas disgasse r 1B §ORPONRS arqhe
tergn P ' ' ' : - wherein
T} S in BRHRP ot B SOGRREIS SoftnphyatBedil ot ihélfp A iCrogig DB €1 1
aryl’, postakgibplasty alektangdis, oocheragy arter@5Sdibdueas agd cupimaaThe asngehndedimbeve.
.The term"alditol,"” as referred to herein, and fé”' ess ot herwi'se, specified,

“r ef er sadoginistered;fontear Fmallevessel (isease SRtls ioy dicoabledhy REREH ST FGINRIATEs OBeen

reduce £] Aie@hin WRIcR Mrgory RS0t b bbb The LBRpBARESRL ddd RN de@fo 2N

. al'so b%h%ﬁﬁgorllzaaﬁ%y su \gﬁcﬁut ggryoi_rgqlgeggyggégt eéeat gne or nore positions.

- Exenpl siabjlizaidiehts peiot &0 fevadculdazaticartberepy. hal o, hal oal kyl , car boxyl, ‘acyl, -
30 acyl oxy, am no, am no, carboxyl derivatives, alkylam no, dialkylamno,

argy ami no, @l k@den 68 Biblantiany oPREIMD F1VeEAAY PGE! Motk O 24l OXY,
‘nitro, cyan, sulfonic acid, thiol, inane, sulfonyl, sulfanyl, sulfinyl,
sul f anfswbstitutedaplhenyl)-2-arapspyit-onss davel theasdditéonad pirensridesi of inhiming mospeytést er s
and ar@h%ﬁ]%htﬁ%@@ﬁp hpOI'QYelin-i '(MCP-I) and smooth muscle proliferaﬁon. MCP-I is,- a
- chémbattractant protein producéd by endothelial cells, émdoth muscle cells as well as
Vmacrolr)hages. MCP-1 promotes integﬁn activation on enddthelial cells therébjr facilitating
15 adhesion of leukocytes to VCAM-1, and MCP-1 is a chemoattractant for monocytes. MCP-1
" hasbeen shown to play a roie n leukocyte recruitment na number of chronic inﬂ'aﬁlmaiory
- discases including atherosdlerosis,' rheumatoid afthritis, and asthma. Itsrexpfession' is
upregulated in these diseases and as such inhibit_ion of MCP-1 expression re;presenté a
' -desirable'pro'pgrty of anti-inflammatory therapentics. Fﬁrthenﬁore, smooth mﬁscie cell
.20 hyperplasia and resulting tissue remodeling and decreased organ function is yet another
characteristic of many chronic inflammatory diseases including aiherdsclerosis, 6hroni§
transplant rej ection and asthma. Inhibition of the hypérpro]iferation bf_ smi)oth muscie cells is

. another desirable property for therapeutic compounds.

V, Combination and Alternation Therapy
_25_‘ c Any of the compounds disclos_ed herein can be admini_stered in combination or _ |
-al’_cematibn with a second biologically active agent to increase its effe_ctiveneés against the
targét disorder. ' ' '
- In combination therapy, effective dosages of two or more agenis are administered -

together, whereas during altemation therapy an effective doéage of each agent is adnﬁﬂisteréd

30 serially. The dosages will depend on absorption, inactivation and excretion rates of the drug
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" nel ufEUREBE ’r?&”ff

phosphi nyl, phospharyl, thloester t hi oet her, oxi ne, hydra2|ne car banat e,
- phosphoric acid, phosphonate, or any other vi abl e func?@oﬁ%%mﬁﬁo%?p§hat
does not nhlglt the pharnacol ogi cal activity of this conpound. Particul ar
exerrpla.r‘fyI 8%t uent s i ncl ude anine and hal o, parti cul arBGI/6$04d9728e. The
- substituent or alditol can be either unprotected, or protected as

neces samgell @otherofastotsdriohaste thdst lof ekilliin thdartaltis td b n@t&&lﬂm&tﬂosa%? vaRigght in
G eene,.. et al :Protecti,ver Goups_.in C}ganlc Synthe5|s John | ey and

Sons, "Gl Pthdhe SoveTty; oftfle esafimqu@dwpfék Bisitebe ferthse undaystped

al dit , are

thoseQimdt(re!ir%?/\E/dgr%1 lr—tgbrﬂa?e&ﬁ]g?t?gﬁécﬁ? 865[ gg% arti gﬁh%é?ér?f‘:léé ngids]géeg(lilh&(%czl |y

~ t hose ater itivedadoobding hie the dudividoat néedpg&tdattmsproa‘ﬂshohalr Adgsens uf dics perkbe term

r bohydr, " as referred.to.herein, d unl ess otherw se specified,

reserf%ﬁ‘aatﬁ%ﬂbmﬂu%? ﬁ?ﬁgﬁt@s‘ﬁwﬂdﬁ PTEPYIEN t hat cont ai ns an

~al dehyde or ketone group in 15 conbination vmth at least two hydroxyl
groups.. ThEhaeffisatyyefradivg cal b¢ pmlgprged cugmantednor wstoradisy adm:mstnemgrthe onal ly

substituted or de enat rfiﬁﬁ%%??ﬁ?@&%ﬁ@ ;Ptgﬁoaggghuczﬁ%g%gydrat t hus

ol i gogafifrnt ﬁﬁ‘ﬂeglczﬂ% ng%ﬁfﬂﬁt 'cgt?s%d b-ghﬁlesﬁt‘&fd'iﬂé'cﬁlﬁgc%ﬂtéfﬁatﬁr@lﬁltﬂ@se or

ket ose, and nay conprise. 3, 7 carbons. In one embodi’frent the

.car bo plgnefics, inberbutinr md ether inaramtem of thezdn@wmbmmeredhby such
b t
35 bObU gl E UBILARR TN, SAT BBaRn ML S R

genti onaﬁbﬂMap}dieinsetﬂ nékces nﬁﬂﬂﬁlﬂ%ﬁhﬁlﬁeeﬁ Shehey 08 ehe dliRt@X0SE,
ketotetrose, ketopentose, erythrose, threose, ribose, deoxyribose,

ar abi nose, pyl BRehod ¥¥AHEma &k}%ﬁ b@hEP St pRVIERSE au%‘@ﬂt"?é%e ga‘éh&@e’
- idose, glactose, tal ose, eryt ose, Tl bufl E xyl uef 0se, psico 5
fruct bbﬂhm@emphagﬁtﬂmmaummm mubﬂd’eols-é Wémt@Sedmﬂnm’aﬁeﬁ of an -

cel lul al dose, ose at i.no trehal.o t ur anos c QbJ ose,
anyl 05‘35 W’ﬁ , Aoyt ﬁ%eﬂt ‘Eii tsté wegkp ok a am-HH fe gn Bt e,
gl 5ICoR@bfnt &ﬁ BALeTeNeTe ] %@h N§he fﬂtéﬁﬁh&a %ﬁm@@&%@ﬁﬁe geRiaay %? %o tr&hﬂsﬁn' ¢

aci d,-_gi Ucuroni ¢ acid, d gal act osam ne.
- Combination therapy genera]ly mcludes the smultaneous ademstratlon of an effectlve ratio

~ of dosages of two or more active agents.

 Ilystrative examples of specific agents that can be used in combination or alternation

- with the chalcones of the p_resent 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 aﬁy of the other disorders listed in Section IV or that are 'mediated by VCAM or MCP-

1. Hlustrative second b1010glca11y active . agents for the treatment of ca:rdlovascular chsease

are also prowded below.

Asthma
25 In one embod1ment the compound of the present invention is adm1mstered in
' _«combmatlon or alternation w1th heparin, frusemide, ranitidine, an agent that effects
resplratory functlon, such as DNAase, or lmmunosuppresswe agents, v gamma globulin,
troleandomycm, cyclosporm (Neoral), methotrexate, FK-506, gold compounds such as

' -,Myechrysme (gold sodium thiomalate), platelet. activating factor (PAF) antagemsts such as
30 thromboxane inhibito,rs,‘ leukotriene-Dg4-receptor antagonists such as Accolate (zafirlukast),
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ﬁThe carbohydrate can be optional |y deoxygenat ed. at any corrLspondlng
C-position, 30. and/or substituted with one or nore noi®tieayasyciles

~hydr ogen han hal oal kyl, carboxyl, acyl, acyloxy, am no, am do, carboxyl

derlvatl\’?’éﬁD §1ﬁylan1no di al kyl ani no, arylamno, aIIco%FTﬂgpyﬂﬁ%W nitro,

“cyan, sulfonic acid, thiol: imne, sul fonyl,. sulfanyl, sulfnyl, 70 20

J anuarzlﬂb%ﬁemp E&Bﬂ&ﬁe PEht USiakOide and hﬁlﬁﬂiﬁﬁy of leakbtiene @ﬁﬁmwdubﬁ ‘aci d,

am de, amiho acid, amno acid esters, am des, . phosphonyl, phosphlnyl

phos ph@rzyleutmrfpb@@tt@@tmqnﬁ phsthaea, or gx infuciblg wiiticexide synihase inbikitor. phosphori

. acid, phosphonate, or any other viable functional group that does not
inhibit t heln phéethermembodineal, the tacilid \onothd ds (adnmlslﬁfbd Pactmbinkédsn or :

exenplary substjtuents inclyde am ne  and hag E% artlc IarIy fluorine. The -

_s ubst i #isERatiog with OBs 9y drose Stheh ATIREYlactih agenits cnrop&y ?&P@@B@&S as |
%eSZﬂﬁt}'aan% !{fé%ﬁ"ig B IRS & ﬂﬂ:ﬁﬂm’ tﬂgdgg iRk lglﬂrar@ﬁgﬁ%ﬁﬁin 5o e dl n -

G een rotective oups I'n ni c ynt hesi

Sons . Gemophychid) Iutair(prohﬁ:@)m sddﬁmmasalwmn,pﬁpad:mm Kroload, &phitedmicTBmldm), m

" pr ot rei.n,angd unle ervm se defined refers to a group .
10 thgf‘&ﬁdg‘(ﬁ‘?fﬁ’ “E“g’ oY S “H%)taf;‘ggﬁtﬁ ®r phosphorus atomto prevent its
further reaction or for other purposes. A wide variety of oxygen and

ni trogen priat @mthme@b@@xmnfartbe lentivin compoiink és adininistergdi i corabmationfor -

or gan nt he, The ter ar [,, a ed her and, unl .
ol ditegalipn R Ofe, o Rt Plheh PATEFPETEie FEOR ALt Rl TramErey %;g\znphenyl.
. T ar n €es

£ 09, o At rheciftee P (BB .ﬁf{a.* a4 b i BE bt TRGR BbiahY

“aryl arinelade hhﬂmxynpt Hrjted Xy albutetal gsalloytamol, PsosentiliVentisling, teﬁmltaﬂmbeMaxau

hosphonj.c osphat hosphonat e, either ecte .
-'Brot gc,(P E )ae@@geé’ﬁﬁns aglefem%b\?m’cngpme%H ?‘i?’EFnPﬂp{‘lﬁB Ck’If’tﬁ‘i:’r‘i‘l!))(arrpl e,

as tauglinihd) (BHERNS BRihafk, ’terﬁﬁﬁhﬁétéﬂﬁte? Owi‘ﬁalaﬂen(@c@t%fﬁlﬁ ﬁéﬁeﬁﬁﬁies John
W ey and Sons, Second Edition,
 ipratropium bromide, bambuterol hydrochlonde, bitolterol meslyate, broxaterol, carbuterol

- 15  hydrochloride, clenbuterol hydrophlonde, clorprenaline hydrochlonde, efirmoterol fumarate,
‘ 'ephedra (source of alkaloids), ephedrine (ephedrine ‘hydrochloride; ephbedrine sulfate),
- etafedrine * hydrochloride, ethylnoradrenaline hydrochloride, fenoterol hydrochlorids, -

{

héXoptenaline hydrqchloride, isaethaxine_ hydrochloride, ~ isoprenaline, " mabuterol,

methoxyphenamine hydrochlaride, methylephedrine hydrochloride; orciprenaline sulphate,
20 pheﬁylephﬁne acid tartrate; 'pheﬁylpropanolamine (phenylpropanolamine '_polistircx,
' ,phenylprop-anolamine sulphate); pirbuterol acetate, procaterol hydrochloride, protokylol
hydrochloride, psuedoephedrine (psuedoephedrine polixtirex, psuedoephedrine tannate,
psuedoephednne hydrochloride, psuedoephedrine sulphate) reproterol ‘hydlr‘ochlbride
* rimiterol hydrobromide, ntodnne hydrochlonde salmeterol xinaftate, terbutahne sulphate

25 tretoqmnol hydrate and tulobuterol hydrochlonde

- In another -embodiment, the active compound is admm1stered in combmatlon or
" -alternation with one or more other cortlcostenod(s) Examples of corticosteriods that can be
| 'used,m alternation or combination therapy include but are not limited to glucocortlcmds
(GC), Aerobid (Acrobid-M, flunisolide), Azmacort (triamcinolone acetonide), Beclovet
30 | (Vanceril, beclomethasone dipropionate), Flovent (fluticasone), Pulmicdxt (budesonide),
~ prednisolone, hydrocortisone, adrenaline, Alclometaébne Dipropionate, Aldosterone,

: Am<:.inonide, Béclon-]et'hasone. Dipropionate, Bendacort, Betamethasone (Betamethasone
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As used herein, the term patient" refers to warm bl ooded ani mals or
manmal s, and 20 in particular humans, who are in need 9t Jdamearne?¥py
descri bed herein. The term host, as used herei n, refers to a unicellular
or mul t WOV or gani sm including cell |ines and ani mAGE/UHHA9720
preferably a human. M Pharmaceutically Acceptable Salt Formulations In

cases Abstate, mtaimmﬁnarﬁenma&é i Bétanicthistias DipropioagiefiBetitiethadont S§ @it
nont oxic acid . or base_salts, administration of the conpound as a

phar meicaFPhais | ?efa@@&%% eValsrate)yn Busie S%%o&uc&n@thaﬁﬁee,t effprocinonide,
" phar '@fbﬁlﬂt:ahﬁaéﬂo 10?1&% etéLo% Qon%aéléﬁrf) 2t Clok& Bﬁé a{t@f@{oisﬁ%ﬁof R dfis

conpl exes esire |d|0g|c e Conpoungs of
t he prﬂe&tare Oommlpn Dﬁﬁks{zami't; biDieomy¢urtonk meaer e(ﬂ)ebm})@cﬁtmheglmaﬂaiej fects.

i call accept bIe salts are organic acid addition
sal5t s%ﬂaﬁp@ \Mheﬁ"f& % d SCSRRYRHDRAONR a tg'?sﬁﬁ? cdPesrehesenr e AGHan, for
exanplBexdnQiidsehe Igolnc%ﬁnét@nuﬁreﬁalﬁ%s 91 BeHdSiidohe 72§0d1um_

" ‘met hanesul fonate, acetate, citrate, [nonate tartarate succl nat e,
- benz oaMetaselph@Jelua@@@, Qexamethag:imt&zdaun Phnsplmteg.l DmhlomshmAheta‘a ‘Deflorasduce

“*inorganic s ' f udi n sulfate, ni ate

b car AoErERy HEE el ¥ ekie Siiaridmle Do BRkY e RS
-acceptpitirsiid AckRyides mel@comstohe %Jmel ﬁﬂ&ﬁéﬁh&l@ﬁé QERRRGIRALRHS H‘v‘élﬁ'te?s an
-.amine wWith a suitable acid afford a physi ol ogi cally acceptable anton.

AllRal iFlueisalide; f Hluoginglopee A@Mnclem F amdm Bhuocottimi UBYytybr Fitbcartolomeear t h

Ront i (EMERGOHR Arblofe TndOubitnd R Hb R of St PusFolBa i ¢

| nor gk etaic)p) Flheseddidone @Xame, Flufty@hies16h8 'FlGraddieHolony, AFIQREAGhE Pasiichate,
sul furic acid, phosphoric acid, nitric 10 acid, and the like), and salts

f or. med apmORoTilg a falcingaides  Helebesasoh c Sropionaie.d, Halemetasone gHydrocortamate
Hydrochloride, Hydrocortisone (Hydrocortisone  Acetate, Hydrocortisone Butyrate,

15 Hydrocortlsone Cypionate, Hydrocortisone Hemisuccinate, Hydrocortisone Sodium
Phosphate Hydrocortisone Sodium Succmate Hydrocortlsone Valerate) Medrysone,

- Meprednisone, Methylprednisolone (Methylprednisolone Acetate, Methylprednisolone
-,Hemisuecinate, Methyl_prednisolene Sodium | Sucéinate), Mometasone Fureate,
Paramethasone Acetate, Predhica:rbate, -_Prednié;olamate_ Hydrochloride, 'Prednisoloné

20 (Prednisolone Acetate, Prednisolons Hemisuccinete, Prednisolone Hexanoete,r Prednisoione

| 7 Piva_lafe, Pred'nisoloﬁe ,Sodium Metasulphobenzoate, Prednisolone Sodium ;_Phoépliate-, '
7 Prednisolone Sodium Sﬁc_cinate, Prednisblqﬁe Steaﬁglatc, Prednisolone Tebutate), Predhisene

: (Prednisoﬁe Acetate), Prednylidene, Procinonide, Riﬁaexolone, Supra‘rr_enal Cortex, Tixocortol

| Pivaia,te, Tr_iat_mcinolone (Txiaincinolone_ Acetonide, Triamcinolone Diacetate and

: 25 Tri'amcinelone Hekacetonjde). ' 7 _ EES

In another embodiment, the active compound is administered in combmatlon or
alternation with one or. more other anuhlstlmme(s) (H; receptor antagomsts) Examples of -
'7ant1hlst1m1nes (Hl receptor antagomsts) that can be used in altematlon or combmatmn _

, iﬂlerapy include alkylamines, ethanolamines ethylenedlammes, piperazines, p1per1d1nes or-

30  phenothiazines. 'Séme non-limiting examples of antihistimes are Chlertrimeton (Teldrin,
jchlomhenuamme), Atrohist (brompheniramine, Bromarest, Bromfed, Dlmetane), Actidil -

~ (trprolidine), Dexchlor (Poladex Polaramine, dexchlorphemramme) Benadryl (d1phen—
“hydra.mme) Tavist (clemastine), Dnnetabs (dnnenhydnnate, Dramamine, Marmme), PBZ |
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tartaric acid, succinic acid, nmalic acid, ascorbic acid, benLoic acid,:
tannic acid, pampoic acid, alginic acid, polyglutamc a&i djanuary 2005
“napht hal_g oni ¢ aci d, napht hal enedi sul foni c acid, and ol ygal cturonic
aci d; (bﬁ;ﬁiﬁg@ghddition salts formed with netal cations 5GE Sﬁ’é. 78 nc,
calcium bismuth, barium magnesium alunminum copper, cobalt, nickel, .
‘cadm uiripclehantine)] pyriiamiaes Magzizmn(tytlzind)] Lerteco(cetnizibe)ahypdibkyrmd, dmtvdrtf r om
ammoni a, N, N di benzyl et hyl enedi am ne, . D- gl sam.ne, tefraethyla ium
S T L R A e )
- tannatSeadld (fffehdlfind)l KRriablis qcyﬁ@heﬁs&ine)n Nmaﬁ]maqghéﬁiﬁamnarwolahist),
‘pharmaceutically accéptable quaternary salts known those skilled i'n the. -
art, Raémmetipoirhetbadine Phernsrgat, Tavaryd (acthdilaaine) wmanil §nimepuzinehe
fornmula NR~X;, wherein R 20 is as defined above and A is a counterion,
i ngl udi ng- cAliemaeely,ihe BhiBoud 6 B presehinition ik QUSRI i@ RkMination -
met hyl sul fonate, sulfonate, phosphate, or carboxylate {such .as' benzoate,
succi netdterptionaith gl ycol ate, naleate, malate, citrate, tartrate,
- ascorbate, benzoate, cinnanpate, nandel oate, benzyl oate, and : -
di pheng) aaethiies and Bivar ¢sC Shdly af TP A lthephiy/bice USIe-Pigfkie, Uhipteyligmpourid
- that is netabolized, for_ 25 exanple hydrolyzed or oxidized, in the host to
_f or m t he Sdehishothea-Tou. (tholesdyt Cariphylliss), pernophylingal exanpl es of prodrugs

i ncl ude conmpounds that have biologically labile protecting groups on a '
f unct i () ahticholiatngico bgdnite (@Atinuseariopgentd) sitods bgHadanoh uadkalcidspAtnosentt hat
can be-oxidized,  redyced, am nated, deam nated, hydroxyl ated, o
d dro’XﬂPEﬁt’éE}“%PmnBH%z%ta?Pm@éﬂ’f%?%W YA kyl at ed, deal kyl at ed;

- acyl ated, deacyl ated, phosphoryl ated, dephosphoryl ated 30 to 'produce. the

_act i ve(c} phpsphndiestitase inbibiorash af zatdawerineyent i on possess anti-infl ammatory
- activity, or are netabolized to a conpound that exhibits such activity. 72

20 JangqicylcrPanadtisdldudB 29 hitBGpineS0d 119720 Any of the conpounds descri bed
her.ei n_'c‘an_ be adm ni stered as a prodrug to increase the activity,
D1 0 2 BBttt shdtas UroRhRBMES bk ligRET 11 @5 of the

- - Arthritic disorders

15 Tnone émbodjjneﬁt, the compound b_f the present invention can also be administered

' m combination or alternation with apazoﬁé, amitriptyline, chymopapain, collegenase,

- byclobenzapﬁne, ‘diazepam, fluoxetine, pyridoxine, a_\demet'ioﬂjne,‘diaccrein, 'glucosaming

hylan (]iyaluronaie), misoprostol, p'_arace'tamo],- superoxide diS_mutase m;'mids, TNFo recé_:ptor

| énfago’nists, TNFo anﬁb.bdies, P38 Kinase inhibitors, ‘nicycﬁc antidepressents, cJun kinase

. A2.0 _ inhibitors or immunomppre'sSi.vle. agents, IV gamma_globu]jn,' tro!gandomyéin, cyélqsporin

| (Neoral), methotrexate, FK-506, gold compounds such as Myochrysine (gold sodium

.thi‘omala'te), platelet activating factor (PAF) antagonists such as -thromboxané inhibitors,

'leulcdtliene-D4-reCéptor antagonists such as Accolate’ (zafirtukast), Ziflo (zileuton),-

' leukotriene Ci, Cz antagonists and inhibitors of leukotriene synthesis such as zileuton. for the
25 treatment of arthritic disorders, inducible nitric oxide sythase inhibitors. |

In another embodiment, the active com?ound'is administered in combination or -
alternation with one or'more other corticosteriod(s). Examples of corticosteriods that 6311 be
-lised in alternation or coiﬁbinatidﬁ therapji include but are ot limited to .glﬁcocorticqids
(GC), Aerobid (Aerobid-M; flunisolide), Azmacort (triamcinolone acetonide), Beclovet
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carthritl rachude rnedna

nunber of .prddrug | i gands are known. 1n general, alkylation, ,acyl at il'on, or .
other lipophilic nodification of the conmpound wll inceasauthe 31Ebility

‘of the C\?@! Exanpl es of substituent groups that ca | ace one or
more hyd goég’g%dn t he conpound .are al kyl, aryl, steroi d&JTE&”HJ)Wﬁ@r at es,
i ncluding sugars, 1,2-diacylglycerol and. alcohols. Many are described in
‘R Jon@&mee, MecBinethasétie diggppionate), vFloutnt Rfbwigesone), 2Rulptives (budesoniddny  of

o r ctreRmpaete YR b gpef o MBS ASATRAE o iR con

i nvent AaRifAleP B dtiRfbthiohé EBiprépivnlé, S Bef®icokt ) Hetdrfiethiime A{Fiaridthaéodd! VCAM
 is upregulated in a wde variety of di sease states, including but. not
_ 1im t eficetatea Betanicthasonea Henreate,dBeiamethasane Pipepigsats, Bejanetbaspioriediven post

t ranspl.ant ation.late, and chroni.c salid organ &.ejection,  nmukiipke . |
scl e_r.gtl?‘_’f?ﬁ gfst Fﬁagle%_fﬁfg e?{gfeﬁaéﬁ)m %ﬁd ?om(?enf |(§ﬂ?§fe§?§°‘6%mng¢‘ Ip&l% %'goé%deeé, -
aut oi nebetash] aepiesate ICRIDEtabSnd BltyRe alIoYortdlbid Piviakte, | Cloprithél, Chitisone
reperfasion injury, post-angioplasty restenosis, chronic obstructive

pul nonAesfaigi sEartvazelooBgflazanogne ROSHOBINES t iAcetatp o (BEOXYHOLERAR e Pivalate),

“gast r o j.na 21 gi - N UNGET VL L X of
ot PG e Do AR R, Okt Sond O IDbldhithilne AR O
non- arDéxhetiasomee u Tsviicdtinattj bDesymkthasone f i Rhossiatd, s, Daxmnethasone hdoditm sm
-'myofascil pain, huneral epicondyljtis, frozen shoul der, Tietze!'s syndrone,’
f adki tMstaspiphpheprqate Dexamsthpsensi Sqdium Fhogphais), sk P“F%%P?@eclﬁ%ﬂﬂﬁ?se{\{e. o
spondyhQ; r ' 151 NE); I ) Sda ke S Fly.

“hyper ﬁ?ﬁgéet‘tf#b an% Ogﬁélr%rﬁdseg%éé’g%cr g tée}%wv?l ?jho%?a‘?g{agééﬁﬁt‘% &F]Jrng,mféuaa%cg{t >and
syst erflaclotiiere Acytvhidap FhsinscortibomanAestatet Fhimethasdns (Fherethaveunt Riedate)y

VCAM 1_.i ncl ude orjasis, eczenato dernptifjs, Ka l,.:S,sarc as
“wel | {‘B’FBIWGF egﬁ’lnf’{?@ %Fs&%é?néng%f ﬁ%ﬁ’f’ﬁ{%ulsﬂugb%@fﬂfggﬁ%% ﬁuvgﬁgﬁﬂ%t her
enbodi MBpcortbiBEe CASRABRES THisorRiAR PRaki), CaloRectriled q¥hioforhémalone
anti-inflammtory conditions that are nedi ated by nononucl ear | eucocyt es.

| ilSoneAestiso) Flupnednidane Acstaiefflupredniselnee, filersadrenoloveflptersapePrpienetced f or
the Formocortal, ~ Halcinenide, Halobetasol Propioﬂate,_ Halomeiasone, Hydrocortamate
Hydrochloride, ‘Hydrocortisone_ (Hydrdcortisone Acetate, Hydrocortisone Butyrate,
: '_Hydfocortisone Cypionate, - Hydrocortisone. Hemisuccinate, Hydrocortisone Sodium
_ Phdsphate, Hyd;;ocdrtisone Sodium Succinate, Hyd'rocoﬁiépne Valerate), !Medrysdne,
- 20 Meprednisone, Methylprednisolone (Methylprednisdlone Acetate, ‘Methylpredhisolc}ne |
| " ,Hemisuccinate, - Methylprednisolone Sodium  Succinate), - Mometasoné‘ Fur_oate,i
Paramethasone - Acetaté, | Prednicarﬁate, Prednisolamate Hydrochloﬂde, Prednisolone
(Prednisolone Acetate, Prednisolone Hemisuccinate, P;ednisolcne Hexanoate, Prednisolone
Pivalaté,; Prednisolone Sodium Metas’ulj:hoﬁenzoat@ Prédnisolone' Sodiunm Phpsphate,
! 25 - PredniSoloﬁe_ Sodium Succinate, .Prednisolqne'_Steaglate,_ PfednisOIOné»TQbutate), _Prednisoné
- (Pfednisqne Aéet-ate), Prednyiidene, Procinonide, Rimexolone, Sup_;aréﬁal-Coﬂ_ex,_ Tixqcoi‘tol
Pivalate, Trianiqinblone (’I‘riamcinblone‘ . Acetonide, Triamcigolbne Di_acetate and

' Triamcinolone Hexacetonide). -

‘ ~ In another embodiment, thé actifve compoimd is administered in combination or

-30 z@ltgm‘ation with oné or mdre other non-steroidal ahti-inﬂammatbry_ drug(s) (NS’A]DS)“.
. Examples of NSAIDS that can be used in alternation or combination therapy are carboxylic - |

. “acids, pﬁ:opic)nic acids, fenamates, acetic acidé, pyraiblones, oxicans, alkanones, gold

: 'c_:om'pounds and othéré that inhibit prostaglandin synthesis, preferably by seléctively
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prevention or treatment of tissue or organ transpl ant rejection. Treatnent

- and prevention of organ or tissue transplant rejection2@ nelnudes, 2B are

not limted to treatnment of recipients of 30 heart, lung, conbined :
‘heart -1 ulY® 01834, = ki dney, pancreatic, skin, spleen, snalPCTHHAEII72Gr 73 WO
01/98291 PCT/USQ /19720 corneal transplants. The conpounds can al so be used
i n t heinbibaue rﬁyﬂdéﬁx?%enhéeﬁm(M—ZPfSoﬁfeﬂiohhmY@igséW% of CEER3 uhiBHGH ads

- sonetines occurs followi ng bone marrow transplantation. In an alternative

" enbodi Gelehrex (getecowiby @ﬂdd%loaés(mfamdﬂh&mﬁ monrlanifingf examiplesheft NSAHRS apg i mary

- -and ad t a [ a | S ounds
are "UHRR LS TRICOR bidh TRy il o N Rat e RO GBS,

i ncl udrmlatbt (bﬁémsec higacditm  trizakidylas)g isodilaas balicy R8¢, eQopiSineC @epidilianing)} er y

di seases and angi na, The caonpounds can be _adninistered to treat snall

vessel Tﬂ?@@d@émﬁm lhu§r9fer@ H A9, NyprinsRpige), WarosmdpayPEa, (\nagioXet her

| | be -
eaq b i) Nifih PhGEbn), DrR @foARFeD AnTiE AARRRNALS 1SR4 °° Pe.
._gddl t | (ORapfrezin)n tmgnlbfengn}at;ee gmmoﬁﬁmmnac:ﬂ, N%Mh niengt hﬁgfedmicbac}eid,t Ehdodinl , 3: .
: - titut he rope -ones ave the_a 1 t1 ona erties o
i bl @HReHRHELY | ”ﬁe(ﬁwén S olmatinr Geliare: Adiqieienss, &rﬂ@n@nﬁﬁ?&qf*ﬁ)gcl :

pr F' ' fﬁf&&lh@@ut%ﬁaﬂa@ﬁ ﬁ)é ttd vve tﬁahé@a&ﬂ‘ngﬁ)p@h tﬁit&oﬁ’%/%g‘ﬁ% o 81&@19&)@' I al

: |'s, smoot’h nuscle ages tes ,
i dDegergfem(JiabmaehoncD Mycehdeidedgold|sodianl thlcmtm'tebihﬁan'a Kauraoifing Sbgandhesi on

. © bR tﬁ"@meW Bt SO o P E R BB e PO unber
of chr&mu@né Ns A0Y), PIERABEES (Hydfdxyehlbbg aiﬂafr Oﬁééc‘l‘dfgﬁdcs Achfeagihoi d

arthritis, and asthma. Its expression |s upregulated in t hese di-seases and

as sucheetanilidsi dictmitoAlelpfenzc.eAbmisseiofm, dpripsanduminitws Aspinine Amfspes ty of

QR e R R R T S

' yEHS arfalibysie, Anirolac, Aspirin, Auranoﬁn, Aurothioglucose, Aurotloprol Azapropazone,
Bendazac (Bendazac Lysine), Benorylate Benoxaprofen, Benzp1perylone Benzydamine

'- -Hydrochloride, Bornyl Salicylate, Bromfenac Sodium, Bufexamac ‘Bumadizone Calcmm

‘Butibufen Sodium, Capsaicin, CarbaSplnn Calc:um, Caxprofen, Chlorthenoxazin, Chohne
Magnesmm Trisalicylate, Choline Salicylate, Cmmetacm, Clofexamlde" Clofezone,

20 Clometacm, Clomxm, Cloracetadol Cymellle' Diacerein, chlofenac (chlofenac
7 D1ethylammomum Salt, Diclofenac Potassium, Diclofenac Sodium), D1ethylamme Salicylate,

D1ethylsahcyla1:mde leenplramlde Diflunisal, Dlpyrone Droxzcam, Epirizole, Etenza_m1de

. Btersalate, Ethyl Salicylate, Etodolac, . Etofenamate, Felbinac, Fenbufen, Fenclofenac,
Fenoprofen Calcium, . Fentiazac, Fepradjnol,'l Féptaz’oﬁe,- Floctafenine, Flufenamic,
25 Flunoxaprofen, Flurbiprofen (Flurbiprofen Sodium), Fosfosal,” Furprofen, Glafenine,
" Glucametacin, Glycol Salicylate, Gold Keratinate, Harpagophytum'Précumbens, Tbufenac,
Tbuprofen, .Ibuprc_»xam, Irhidézole “Salicylate, .Indémethacin (Indomethaciﬁ Sodium),

' Indoprofen, Isamifa'zoné, Isonikin,.Isoxicam, Keﬁuzone, Ketoprofen, Ketorolac Trometamol,
_Lithium ‘Sélicylaie,, I:oﬁazélﬁc 'Caléium_, Lomoxicam, Loxoprofen Sodium, Lysine ASplI‘lIl, |

30 'Magﬁesiﬁm Salicylate; Meclofenamae Sodiuﬁi,_ Mefenamic Acid, Meloxicam, Methyl
" _Buteﬁ'salicylate 'Methyl Gentisate, Methyl Sﬁlicylate :Metiazinic Acid, Metifenazone, _
- 'Mofebutazone, Mofezolac Morazone Hydrochloride, Momiflurnate, Morphohne Sahcylate,
- Nabumetone, Naproxan (Naproxen Sodiumy), leenazone, Niflumic Acid, Nimesulide,
;Ox_an_letacm, Oxaprozin, . Oxindanac, Oxyphenbutazone, Parsahmde, Phenybutazone,
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- method o

characteristic of nany chronic inflamatory diseases |nclud|ng

at heroscl erosis, chronic .transplant rejection and ast hi. Jalruulau:blzoaﬂl of

t he hype‘;VBdﬁ %ferat ion of smpoth nuscle cells is another desirable
pr-operty RBHEr apeuti'c conpounds. V. Conbination and APCEASBYINGES Ther apy
25 Any. of the conpounds disclosed herein can be administéred in _
conbi nBlenprantddol Hydrechlotidq Trcenhdblai}ﬂﬁfdhnﬂidel PicolihGad Salicydid, \Pﬂcé?&tﬁﬂfen} o .
‘increase |1te{s; effect i veness agai nst the.. target disorder. I'n.conbination

t her a?f»me Jisrgten. Branpwiefes; Pragesal. Jjeglumetacin Malaate, Braguazpne,

t oget flérhﬁlg n f each

agent hlii‘ﬂeoua m%rﬁgﬁaregé%%ogéérrsﬁgp y. %ﬁ osaé%t%%ma ﬁgﬁgté%ﬂg §%§s§%§°’tion,

i nact i Saktiate) fodivex crAatrbthiomaates Sddidthe Ghntigat?4 Sdlivian SalieyRRO5 SYEuRIL/ 98291
in the

CpUth]% f.l 720 . II s ot her factors kpown fo_those of skill _
i iGaniee. (Qepiein) Pewiapipmi Sademesalovor i i y
f th t I b hat f
0 & 9&@1&, ’Sﬁﬁb ec? 'Péﬂl&%? ?‘oﬁf_ﬁm Tedokidath, PFe wan ésc 91%1 gﬁ%ﬁate at tor

any part I cul'ar su dosage r edi ould be
- adj ustHaprofsnisy Ttammc&d&pdrﬂctﬂgmﬂec Tuﬂmdmecﬁiydrdclﬂbndne&mfanm&hﬂa:m@r@am onal

“j udg t.. of “t.he, person uperyvi s t he, admi ni stration of -
the 23%5‘8%* f§"ﬂ’€¥@§f‘ Effr %ﬂﬂgﬁt %@ﬁrqieepilggeﬁ el A 4PBGRIER, or
rest orSdivpy. adm ni steri ng .the conpound in conbination or alternation with
~a second, and perhaps third; agent that induces a different biol ogical

' quhwarﬁgiogg&ﬁﬁtn%g&sed by the principle drug. Alternatively, the
stribution or other paraneter of the drug can be
.aItered by such 10 conbi nation or alternation therapy. In general, -

conbi nat i ofForERomAgR/usefl forearabining withethe cpmpounss of thel presashinventiantior they
b it i A
ot ho a*ﬁen'méﬁﬁéw{g&fak Eﬂs e useé]'t1 ]faﬁse?%?desﬁaﬁ éﬁﬁr eg? rrencto%t%ng‘? hat o

al ternation can provi e patient.
Nonl i m ti ng | eg of alter on atter s include 1-6 weeks of ,
admi nistra %ﬁgjgp acid transporter (E&&Jl‘) 1tors r example, are useful in the present

- invention, and are disclosed i in patent apphcatlon no. PCT/US95/10863, herem mccrporated

15 by reference. More IBAT inhibitors. are descnbed 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 herem mcorporated by reference. More IBAT
inhibitor compounds usefill in the present invention are described i in WO 98/40375, and WO
00/38725, herein incorporated by reference. Additional IBAT inhibitor compounds usefil i in

- 20  the present mventron are descnbed in U.S. Apphcatlon Serial- No. 08/816, 065 herein-

- mcorporated by reference

- In another aspect the second blologrcally active agent is a statin. Statms lower
cholesterol by’ mh1b1tmg of 3-hydroxy—3—methy1g1utary1 coenzyme A (HMG-CoA) reductase, |

| | _ a key enzyme in the cholesterol biosynthetic pathway. The statms decrease liver cholesterol

25 hrosynthesrs, which increases the productron of LDL receptors thereby decreasmg plasma .
total and LDL cholesterol (Gmndy, S. M. New Engl. J. Med. 319, 24 (1988); Endo, A. J
szzd Res. 33, 1569 (1992)) Dependmg on the agent and the dose used, statms may ‘decrease

~ plasma tnglycende levels and may increase HDLc. Currently the stahns, on the market are

lovastatin (Merck), simvastatin (Merck), pravastatinr(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 statms or thers can be used in combination with the chalccnes of

the present invention.
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ef fective anount of one agent foll owed by' 1-6 weeks. of adm rLi stration of |
-an effective 15 amount of a second agent. The alternatiowaschedwm=can

R ~include periods of no treatnment. Conbination therapy generally includes the

si nul t ar¥OW/9828ki ni stration of ,an effective ratio of dosagaxaisef/ig7® or nore

~active agents. Illustrative exanples of specific agents that can be used in
conbi nati o i ThBShnd v halfigineSom etink pERRi On are-
“descri bed %ﬁ)vﬁn%ﬁégg%r tgwgét naﬂ?g%d art%riﬁd;.ﬁle%%agetﬁt? set out

bel owimventivtheomprize @ lwide rvaticty edfy stoestures dintl ofinctiastalitiet 0Soims (ffT thei MYP f r om
any of ,the other disorders listed in Sectign IV or .that. are |l ated by . -
VG GBS Copmaunic, of PRRYIE SUEBH oD Bt HEPons Y PHORGE TECPBTY fhe

- treat RpQlooRis 788! M MRk ort WARASS i&b@@éﬁ%@ bRONEeE PREGWHOASbIRs2S | N
one enbodi nent,” the conmpound of the present ihvention is admnistered in

cobbi fherapsntio compoendsatande foindhiniRgence,28%, 28 @etobkr, 1998nbn.i Wil riks4, hexeimgent
that effect espiratory function, such as DNAase, or” inmunosuppressive
agent é‘}""FR?r%s‘?rﬁ?éfg“lﬁPBﬁ?-i n, trol eandonycin, cyclosporin (Neoral), -

met hot r exat e, FK-506, gold conpounds such as Mochrysine (gold sodium

t hi omal at eCholsisterel| absorption sriagonist fermpamds maetnl inthe gombinations pid methgds

rccol A g asapRp Ry ompes SRS NS SinhRoRR H ABLRARR. RepP RIS

 Zi f | ockatbdteral @bjarptibe ukppstisnenGovads 62 paRialatingirest g sahi lthé @raseaf

| eukot rrene synthesis _such as zileuton for the treatnment of asthma, or an

i AQucinyestion grq dossrbed ByWShRateni M. o), 1ok 1 15, rheapint neerperabul byagterendse

activ ' ' i_ni st ' i ' .t ar ' ; ne or -
oo SpiBEPaI S, BB ARl CATBAR 6P Baliontal EAR O feclth ]S,
can berevartt dnventiah t @ndnatthads for malany ismeht dhotestdnelr dbsyrption bnldgorﬁ_sttcomp@unds

ot h L8245 (P T o 5,631,365, herein incorporated by reference. |

A mumber of phytosterols suitable for the combination therapies of the pr::selit '
15 ‘invent_i,dn are described by Ling and Jones in “Dietary Phytosferols: A Review_ of
 Metabolism, Benefits and Side Effects,” Life Sciences, 57 (3), 195-206 (1995). Without
' -Hmitéﬁon, some phytosterols of particular use in the Cmeiﬁaﬁon of the present invention are
' Cldﬁbrate, Fenbﬁbrate, _Ciproﬁbraté, Bezafibrate, Gemﬁﬁroiil. The structures of ‘the
'.foregoing compdunds can be found in WO 00/38725. o o .

20. Phytosterols are also referred to generally by Nes (Physio_logy and Biochemistry of

| Sia_rgl_s_, American Oil Chemists” Society, Cﬁampaigh,‘.m.,' 1991, Tablé 7-2). Especially

prefefrec_l among the phytostérois for use in thc'bonibinations ‘_of the present invention are
saturated phytosterols or stanols. Additic_)nal s’;énols are also described bjr Nes (Id.) and are_: '

‘useful in the combination of the present invention. In the cbﬁ;iﬁiﬁation of thc_é 'ptesen{
25 invention, the phytosterol préfe:ébly comprises a -sténql. In‘-one‘ préfefred embodiment the
stanol is campestanol. In another preferred émbodiinent the stanol is éh'olestanol_. In another -
- preferred embodiment the stanol is clionastanol. In anothér_preférred embodiment the stanol
" is coprostanol. In another preferred embodiment the stanol is '22,23-djhydrobrasSi6astandl.
In another embodiment the stanol is épich_o_lestanol. In another preferred emmbodiment the
30 stanol is fucostanol. In'anoﬂler preferred embodiment the _stanoi is stigmastanol.

“Another embodimént the present invention enédmpass_es a therapeutic combination of

a compound of the present invention and an HDLc elevating agent. In.on_e aspéct, the second
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~ cronogl ycate Intal (cromolyn sodium: Nasal crom Opticrom d0| om

Ophthal mic Crolom), Tal ade (nedocronil, nedocromil sodamm)anaadykmm | fen
‘I'n anot her enbodi nent, the active corrpound is adm ni stered in conbi nation
or alteWRA98HIwi th one or nore other 32-adrenergic agoRCIYS9)/197p0

agoni sts) Exanpl es of R2 10. adrenergic agonists (i agonists) that can be

- used iHDBL Te%'i/ﬁﬁﬁ% SenPEandROCBRP isHibkée hrtidyidudl TE THR:hivior 8618 Ngdi\ﬁids hisefuk ed to
al buterol (salbutanol, Proventil, Ventolin t er but al i ne, xai r

(pi rbim &reom)esensmeum are sepanetelyrdsigribedp ABHIN 38525, thﬁ@t@iﬂﬁ@t@e@feﬁbph is

. (Alup Bri fate),
. Tor naﬁ’ﬁ{eén ‘F?ts%‘ QP')IG ef %r@ll?gli %ﬂ@@]&%ﬁiﬂ?@l&fﬁ rOm Uogﬁl&sa% ﬁgu &rol _
hydr Ocialﬂés@ﬁ‘d ﬂﬁentmd &bﬂs@ﬁa@itel?&&kdtﬂie& ;in OWOX90/e41014, EPSISMEETD 99A 5504, WO
hydrochl ori de, clenbuterol émi/dr ochloride, .clorprenaline hydrochloride,

ef fr m9OE4BI1 55 dﬁ@rat%/%a@)h WO QW LB 66f the k@wt&omf;s 0§pwbwh| A @@TﬁWedrl ne
hydrochl ori d

et hy!| MYPERNE %&Iqﬁfg eﬁ%ggg %H’é&ﬁallgﬁofg P@Fﬂl{‘}% %‘EHOC 1u§é 1%@?(?6?%%& ine

- hydr ogh}e@fibA@re seeeetélsaaéseﬁbéwﬂmm l00/1i8924, WEPROABAL3, AAd WBbDbASPLL, the
“met hoxyphenani ne” hydrochl ori de, met hyl ephedr| ne hydrochl oride,

or ci plquhisurm @uﬂpﬁaa@ hepein ionydratshrtiynesferencs. Other ﬁ@dléldu@hGEVPplﬂhlbﬁ%l ani ne

~ (phen ol a p P

ST EePRRERRhaR 1 ol BBl s Shyige BUF P EHEY BRRTIR VO S 8¢ e,
psoiedanpiipgrd m&aﬁseﬁwhﬁd@bfwemw&eﬁw, . psuedoephedrine tannate,
psuedoephedrine hydrochl oride, psuedoephedrine sul phate), reproterol

| hydr ochl ori
- “sal neterol Iﬁ?ﬁ%?#aé%é&? fe“?%)et?tg% i|'%i[ral'gI ggu a%lgé E&%&{hﬁt’eﬁ:wog%l?ﬁ&}ﬂ e éltvg and
t ul obitgiccdcidyietivativesousefit in the cembinationeadindetiedt of théipresatt mnuonpound is

-adm ni ster.ed i n,conpbi nati on or I t ernation nor e, ot
corti E%@PEF‘? 3didy Vaneiafa GHupRs an ﬁﬁ%&?’é‘ﬁs cflhlP?aYF%E%mB@ﬁe%e%

_ alter? q%ﬂfeq_ﬂpl nation therapy include but are not limted to
gl ucocorti coi (GC), Aerobid (Aerobid-M flunisolide), Azmacort

i 30, Vi | h '
b opt onatB prolREga b Y BieSiR dvensH ARe G Phoshes e b coMbination
prednpsgal %lﬁpmmddbf)ﬁﬁf pies@idnvatioanald ae, anuaéqfdreﬁﬁw&gaa Mﬁeﬁ:ﬁnsimﬁis?

»—1

Al dost er one,

deﬁned as persrstenﬂy high blood pressure In another embodnnent, the chalcone is
 administered in combination w1th an ACE inhibitor, a beta audrenergrc blocker, alpha

andrenergic blocker, angiotensin Il receptor antagonist, vasodilator and divretic.

20 VL Pharmaceutical Co‘mpositiens

Any host organism, iﬁcludirrg a pateint, rnm.al, and specifically a human, suffering |
from any of the ebove—desc_ribed conditions can be treated by "ﬁie__administratien of a
composition coniprising an effective amouht of l‘the compound of formula (I) or a 7
pharmaceutlcally acceptable salt thereof optrona]ly in a pharmaceuncally acceptable carrier ;
25 or dﬂuent

The eomposition' can be administered in any desired manner, includihg_ oral, topical,

. parenteral, iniravenous, intradermal, intra-articular, intra'-_synovial, intrathecal, intra-arterial,
intracardiac, iﬁtramuscular, subcutaﬁeous, intraorbital, intracapsular, intrespinal, intrasternal,
tepicel,' tranéderma.l fpateh-, via rectal, vaginal or urethral -suppository, peritoneal,

30 percutaneous, nasal spray, surgical implant, internal surgical paint, infusion pump, or via .
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Anti noni de, Becl onet hasone Di propi onate, Bendacort, Betanet hasone -

-(Bet anet hasone .76 20 January 2005 WO 01/98291 PCT/ USO /7b8¢2 0y fxosisat e,
Bet anet | i asone Benzoat e, Betanet hasone. Di propionate, Betanethasone Sodi um
Phosphat W0 ®@8R#et hasone Val erate), Budesonide, G cl onet REEEINEL/19720

G proci noni de, C obetasol Propionate, C obetasone Butyrate, O ocortolone
Pi val 3hfhetes] ORI 668 ehbodaich, S8 ipeAC Sidclirielafd h¥mitttercPeinl A%RHP rElease

Deoxycortone Acetate (Deoxycortone Pival'ate), 5 Deprodone, Desoni de,
'Des oxfﬂmﬂamheﬁucbeaﬁarmt heskint  boksamoickapetiste, A@iéfﬁl'aﬂélefe D@mmtwbps dfie

| soni ¢ ne Spha M

Vet as rphRER: B AR T A B U S e BB FRRFAREEC b st L.
Acet atmzarﬂbééuﬁ&ﬂspamge DFaemt ahd Dikdigh Duﬁw Shysroms, VBixe acﬁuoﬂ:)l Whillipme c&at e,
Donoprednat e, Endrysone, Fluazacort, Fluclorolone Acetonide,

FI dr o¥dlkins §1996)-Acet at e, Fl umet hasone (Fl umet hasone Pival ate), 10

Fl uni sol i de, Fl uoci nol one Acetoni de, Fl uocinoni de, Fluocortin Butyf .

Fl uocort ol Qugeffdchive d6serforimned thiekéeinadeesritel vonditidns cndeReydilyatetsrmined -
_Fl uor onet hol one (Fl uoronet hol one Acetate), Flupyedni dene et at e,

Fl upr BYribe drseRE COFY@PQ%rtEﬂEF‘BWé anfl| iyt phsgSing Teshih 0BRSS, undep PRYRERUSAl |
Hal t
cig ﬁ?ﬂnﬂ&a% g’eocor éﬁf&ieo ﬁé\mf’ﬁéé&“% » of MGG Ok 8Bk Rered

Hydr ocC rocortisone. cet at e, drocorti sone

. Butyr mcdude,Hnﬁ-Iyﬂlt dioaiteddi morﬂm @qmsarm%;m,uemydnsm igs,omel pewsralUalthiathe,

S d at t Sodi -
B oeRrahE Siteecsormut et MRk i ob v Binh 8 B mevetin o s SRRt figne
(Met h}‘és?ﬁﬁéénbts Fe0 Elﬁilﬁﬁﬁ‘dlaﬁ.ﬁen\!veﬂléylbﬁﬁ&ﬂﬂ" SRhRRRd HBnTHGeH #leemode of

Met hyl pfedni sol one Sodi um Sucéi nat e), Monetasone Furoate, = Paramethasone

Acet aaémlrﬁstaﬁnn;:ﬁleliaofefaliﬂvlbwndmtqms o dhreoprebanatione admelai@redb thendosg0

br eanFeSmn Ao aes a1 fie wop e AR RRLTSERIET RS RGBSR or FAN 2t ©
Predniigohaen &eeiibua Eiaaihslfe thddeadntiagfne 0dogigia Swsoormg/eg dPrisdyi sol one

St eagl at e, Predni sol one Tebutate), Predni sgne
15  weight per day as a single dally dose” or divided daily doses. - Preferred dosages for the

' ,described conditions range from 5 1500 mg per day. A more particulaﬂy preferred dosage
for the desired conditions ranges from 25-750 mg per day. Typical dosages for topical
o apphoatlon are those rangmg from 0.001 to 100% by Welght of the actlve compound

 The compou:nd is admm;stered for a sufﬁclent time penod to alleviate ‘che undesned
.20 symptoms and the chmcal signs associated with the condmon bemg treated '

- The active compound is included in the pharmaoeuncaﬂy acceptabio carrier or diiuent
~in an amount sufficient to deliver to a patient a therdpeuﬁc'amount of compound i vivo in
the absence of serious toxic ‘effects. |
~ The conéeﬁtration of active compound in the drug composition will depend on
| 25 absorptmn, inactivation, and exctetion rates of the drug as well as other factors known to |
- ‘those of skill in the art. Tt is to be noted that dosaoe values will also vary W1th the severity of
the condmon to be alleviated. It i 1s to be further understood that for any parhcular subj oct
specific dosage rogm_lens should be adjusted over time according to the ;nd1v1dua_1 need and
the .ﬁfofessional judgment of the person admi'nisteringr or supervising the admini_sh‘ation of the
30 . -.oompos‘itions,- and that the dOsage-ranges set forth herein are exemplary only aﬁd are not -

' intended to limit the scope or practice of the claimed coinposition. The active ingredient may
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. (Predni sone Acetate), Prednylidene, Procinonide, R nexolone, Suprarenal.

- . Cortex, Tixocortol Pivalate, Triantinolone (Triantinoldhelahcetond s,

Triantinolone Diacetate and. 25 . Triantinol one Hexacetonide). |In another
enbodi meMO 0¥M2%91act i ve conpound i s administered in conbi NRET/GH0140720

al ternation W|th one or nore other antihistimne(s) (H receptor ’
antagogt § ‘stﬁéﬁﬁp&ﬁ;\% K maypBé Bl g aNRenterb s 5BSRR IR R AAMIReRg - T hat
can be used in alternation  or combination -therapy Include alkylam nes,

" et hanohfveirying igeivgls of iswi ani nes, . pi perazi nes, piperidines or .30

phenot hi azi nes. Sone non-limting exanples of antihistines are

Chl ortri met anplefe@ted Thitle ofCAUnSRRAGHGA ,amuaeahﬁvé\tcéﬁ?b&;d {0R s SRR d] RSy S
Bromarest, Bronfed, D netane), Actidil. (triprolidine), Dexchlor (Poladex,

" Pol ar agtaheOralepmpbsitignsenillr generally inchedrearipert ¢dvgih onan pilileerinins) Thepmeyt

I tine), Di.net di.nenhydr i nat Dx ' Z 7 20
 Sartuar O 2086t B8 B0 tHSHER ko £t KT By BRhar hele ByPIFant cat
~ ‘Mar ezi fiRrdpenisd adehinfiratiet, thesective ebin?bﬂdmh,behﬂaﬁpmi’ddﬁﬁth_éﬂﬁﬂim bnd used
"~ (meclizine, Boni neag&}SAlé egra (fexofenadine), H smanal (astemzole),
5

O ari timthel frmt ofgt ¢ oh sapsolast ePRrmacsuticadly campatible bjnding agtddi ne) |

Nol ami } _ ) j . h_(pLaenet hazi ne, Phenergan),
Tacar y@ﬁ(érlg{aﬁgjiaag@ﬂﬁg “é’%@l’%@rﬁ’;&r‘%ﬂi af E %?ﬁ%%r%tgglln Ee%l.ﬁ | ternatively, the:

conpound of the present invention_.is adn nistered in,conbinatiaon, or .
alternati onT ﬁqbﬁ)qt&)plﬂarﬁaﬁﬁws%mwm& Frﬁaﬂé?}lfaé‘&@ﬁYaé} t_silﬁéaﬂ%ng

(tfheophyl 4 |.Qz i A L : ! T < ;
(PR, orlcBphiid cIfp shiER M b B o Pl A o i
‘agent sgura rbacstthed dedating nm eatipind suth, asAtardy entactosg, 4 dismiegraipiguagebtr shde)

i;; ggl/agsq’lﬁig{cl chdc,) ?’Iﬂlﬁlrggg{, 81%gr?1;stag'gﬁ; aﬁggr%)apl? gdcﬁséts %aag%gsilln?nhslte%atttg 515 -Stséyo%ehs; gs

glidant such as colloidal siticon dioxide; a swecteﬁihg agent such as sucrose or sacchatin; ora -

flavoring agent such as peppermint, methyl salicylate, or orange flavoring.

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 é.rfatty 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 cdinpound or its salts can be administered as a componenf 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 compoun& can also be mixed with other active materfals that do not impair the =
* desired action, or with materials that supplemei;t the desired actioﬁ. The qompounds can
25 also bé adinjHiStered in co_nibination‘with nonsferoidal' antiinflammatories such as ibupfofen, |
- indomethacin, fenoprof-en,. mefe_namic acid, ﬂufenamic acid, sulindac. The compound can
._a-ﬂso be administered with chﬁcosteﬁods.' | | |

" Solutions or suspensions used for parentei‘al; intradermal, subcutaneous, or topical
“application can include the following cdmponents: a'r sterile diluent such as water for -

30 injeétién, saline solution, fixed oils, polyethylene glycols, glycerine, propylené glycol or

other synthetic solvents; antibacterial agents such as benzyl alcohol or I_nethy_l parabehs;
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(d) cal ci um ant agoni sts such as nifedipine, or (e) potassi un* activators
such as cromakalimfor the treatment of asthma. Arthri t4%cI8RsHrde’E8515 In'
~-one enbodi.nent, the conpound of the present invention pan also be

“adm ni stWOIIBIR conbi nation or alternation wth apazonePCEES¢VIRyY| i ne,
chynmopapai n, col | egenase, cycl obenzaprine, di azepam fl uoxetine,

- pyri dexiiggidaisledRhl Q81 BRorbi A58d ebi . ol OBISIARE , chdii ABYR| widnaike) .

m soprostol , paracetanol, superoxide disnutase mmcs, TNFa receptor

" ant agethiydesdiamirictaacetivoanidisbuifeas suchressasetatdsi bitwates or nhosphagdsi and agents

“anti depressent | up Ki. 20 inhi:bkiors ore | nQ r£ssi.v ts, N
gamma 1 GEanRsEre of RekiSpth & o sulis o e RiYARH CHLER RIS PR ©

FK- 50@cidg @r bass Rt shydivsthiciie D 61 sotdshra ehy(eslide. ST piienieltl @iEdaitioh, '

pl atel'et activating factor (PAF) antagonists such as thromboxane

i ndi bicew b, enclogask bt ampedenalisnesihie syringss o5 smlupls dose yials mede oifglass or

(zafi r{l cast), Ziflo (zileuton), |eukotriene Cl, C2 anté&gonists and

i nhi bPL’Ors of | eukotriene synt.hesis such as zileuton. for the 25 treatnent’
of arthritic disorders, .inducible nitric_ oxide sythase inhihitors, In.

anot her enBibdpdiistere e BEgvepaushy npeiaed s camieth 8cer Bhysiglogiethi 388%0n or -

al ter | NE . ' L &ASEer : :
- tE) ASH) sg;ﬁrb%}; gﬁ%&?é'm

corti .?g%t.efeﬂr;glﬁgd s‘p% Hé? r%%ﬁ%% used in ’g,I%' t naf’ilgﬂq%?hg | natﬁ%@ﬁlgf apy ,

i ncl uf@BBut are not limted to glucocorticoids (GC), Aerobid (Aerobid-M .-

fluni solide), Azmacort (triancinolone acetonide), Beclovet 78 20 January-

2095 WO 01198 pfbkerrédl ddbahinby 24 dcHed eShpdunds 96d HePirea aitecAYi G ARkt YAAL €) |
Flovent (f{uticasone), Pulmcort (budesonide), " prednisolone, - :
" hydr opratedt shmegmpenndrageinserapid gliminatien foonihe biody.opichrast econtiolied rdeasee,

- Anti ngni de... Begl t hasone, Di py opi onat e eNn rt,  Betamethason '
(Bt anBetigishe kRt SEPAE, R ARSE R A SR sy S o G e,

D pr opisBapatiblBgiclyineiaasan e Sestdl Buch as ethylene vinyl acetate, polyanhydrides,

- polyglycoﬁc acid, collagen, polyorthoesters and polylactic acid. Methods for preparation of

15 such formulations will be apparent to those skilled in the art. The materials Can also be
| . obtained coiﬁméfcially from Alz@Corpdraﬁon_and Nova Phéimaceutibals, 1Inec. Liposdma.l.
-suspensions (includjng liposomes targeted to infected cells with monoclonal antibodies to
Vn'al _antigens) are aléo. preferred és-‘pharmaceuticaﬂy acceptable carriers. These may be
prepared according to methods known to those skﬂled in the art, for example, as 'desclibéd—_in
- 20 US. Patent No. 4,522,811 (w}jich is incorporated herein by reference in its entirety). For
) - example, liposome formulations may Ee prepared by dissolving appropriate lipid(s) (such as
stearoyl phosphatidyl ethgnolaniine, stééroyl phosphatidyl choline, arachadoyl phosphatidyl
cﬁoﬁné,‘ énd cholesterol) in an inorganic solvent that is then evaporated, leaving behind 4 thin-
~film of dried lipid on the surface of the container. An aqueous solution of the comp'oqnd is
25  then fntroduced info the con't:aiﬁer. The container i then '.swlirled by 'hand_to‘ free lipid
o material from the sides of the coi_ltainei' and to disperse‘]ipid,aggrégates, theret_;y formiﬁg the
]iposomal'sﬁspenskioh. ,' o ' | |
-+ Suitable vehicles or carriers for topical ap_plicaﬁoh can be prepared by conventional
_ t'echpiques, such as lbﬁons, sﬁspensions, dint_ments, creams, gels, tint:tu:re_s, sprays, powders,
30 paStes, slow-release traﬁsdEImal patches,--su;_-)positories fof_application fo rectal, vaginal, nasal
.or oral mucosa. In addition to the other ﬁiaten'als listed above for systemic administration,
. thickening agenis, eﬁmﬂienfs and stabﬂ;zers can be used to pl_‘epéte topical compositions,
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5 Phosphat e, Betanet hasone Val erate), Budesoni de, G cl onet hasone
. Ciiproci noni de, Cl obetasol Propionate, C obetasone Butdfrdeevacy 3885t ol one
- Pival ate, sPrednol Cortisone Acetate, Cortivazol, Deflazacort,

Deoxycor f‘%‘é“’&&%lt ate (Deoxycortone Pival ate), Depr odone, POHESH{IGR0
Desoxyrret hasone, Dexanet hasone (Dexanethasone Acetate, Dexanet hasone

| soni cBkarmike of m@ﬁﬁtgr@eomanah@ep&iﬂﬂmpemmhmm gatl] orpdiPethylene,
Met asul p enzoat e, Dexanet hasone Sodi um Phosphat e) .. Dchl or| sone Acet at e,

Di f | or busserdantprtchetsasabitel, emolisaisovush ds vainerah Ohmadem grgvatives, or
Dormprgqgl% , Endrysone, Fluazacort, Fl ucl oroI one Acet oni de, . -
Fl udr I'sone Acetate, Flunet hasone ( Fl uet hasone Pival ate),

Fl uni sol i de, Fl uoci nol one_Acet gni de, .Fl uoci noni de, Fl uocqrti.n But

" Fl uocor t ol of8Y of thesowrrpissrsckedicsrin £ combinagionar aliempion fherapy can’be

" F ro 3 | H '

R Opr CTEBRIGRE of SlPUATIING, BACude AakEkEkion o M SSIERNT i b of,
Hal ci nuroviding idiakcthe taaspidirBethyi thaaparentHedropeinds cre thaklyekhixtsr aettmnyeltself

Bty R AP e G e AR o B A GERLE el A B LT BT RER gD
Hydr oceyy ?rﬁ%%ﬁ:a@; ‘ibééﬂab?é‘%ﬁ@?a‘éﬁd a Wﬁg&ﬁﬂr&hﬁﬁ%s Bach h!ll%gﬁ%d%rrk% YBited at

Fydrocor | sofne | erate rysone, 20 Mepredni sone, t hyl pr edni sol one

o Met hyﬂlprapphmpsdbop@m@at albe modlﬁyatmmdeans affoste the-dnidlogicel naetigly of the

hyI rednlgolone Sodlun1Suc0|Bfte gasone Fur oat Rar anmet asone
A MBS A& 61 a"r?é%’éy YA Be RSP GUmPRdy nf iy FEhES

(Pr ed raesaabé%@ei béc g fBE GEAT ARG t4IGRE /Y a6t Bambloee m@@dyqaeortmlgaaoat e,
Pr edni sol one ate, Prednisol one Sodi um Met asul phobenzoat e,

Pr edni lomeriactbeds un1Phosphate 25 Predni sol one Sodi um Succi nat e,

- Predni sol one Steagl ate,. Predni solone Tebutate), Prednisone (Prednlsone
Acetate), Prednylidene, Procinonide, Rinexolone, Suprarenal Cortex,
Ti'xocortol Pival ate, Triantinolone (Triantinolone Acetonide, Trianuinolone
D acet onide). In another enbodi nent, the

actlve&§§§gﬂﬁu%ﬁls ad%gﬁps OE@@ﬁﬁﬁgconblnatlon or 30 alternation with one

or. nore other non-steroidal anti-inflammatory drug(s).(NSALDS):
A number of the compounds of the general formula (I) are lcnown, whereas many of

~15‘ ~ the compounds of the general formula (I) are novel compounds The known compounds may
_ beisolated or synthesized in accordance with methods from literature or methods analogous’
‘thereto an non—limitilig example is taught By Wade et al, 0}*gaizie Chemistry Thz‘rd Edition,
1995. The novel compounds may, likewise, be producéd by methods known per . se or

methods whlch are anaiogous to such methods

20 Compounds of general formula- (X) are prepared by reacting an . aryl or cychc
substituted ketone with an aryl or cyclic substituted aldehyde This reactlon, Wthh is a-

~ condensation reactlon, is sultably 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
eg methanol, ‘ethanol, or teﬁ-butanol) or lower carboxylic acid (e.g. formic acid, glacial- .

25 ‘acetlo acid, or p1‘0p101110 acid),; or in aprotic orgamic solvents such as ethers (e g.
g tetrahydroﬁ:xran, dioxane, or d1eﬂ1yl ether), liquid amides (e. g dlmethylformamlde, or

-hexamethylphosphordtanude) dJmethylsulfomde, or hydrocarbons (e g. toluene or benzene)

or mixtures of such solvents “When carrying out the reaction under basm condmons, the base

. may be selected from sodium, hthlum, potassmm, barium, calclum magnesmm ‘aluminum,

30 ‘ammonium, or quarternary ammonium hydroxides, lower alko}udes (e g. methox1des
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Exanpl es of NSAIDS that can be used in alternation or conbi nbt i on t her apy
are carboxylic acids, propionic acids, fenamates,' ac@fiéamednys 2005

' “pyrazol ones, oxicans, alkanones, gold conpounds and others that inhibit

pr ost aglV¥ad@1A8¥Ynt hesi s, prefer abl y by selectively 79 20PgENS&V1P720005 VWO
01/ 98291 PCT/ USOL/ 19720 i nhi biting cyl cooxygenase-2 (COX-2). Sone '
nonl i itohifds, S ¥aBhRgidek), bd¥bohatddN i dkdtsd, Soditis, BRIrRIas, e ¥r (HRIEE Qe Rowernd

Vi oxx (rofacoxib). Sone non i mti ng exa les of NSAIDS are aspirin

(acet wbwﬂm'o'yammeac(ea) Jdiisenrepy] dangides lonrm 1)3her[y1 sandesy. (Bﬁlﬂgﬁﬂ g¥ognatic

salicylsalicylate silate  (choline [ t sodi um
sal i cyF e ﬂéhp?si %ﬁhhﬂe’( 5‘8%389‘1"1“&% ffug}nes @i rrh'tyg onﬁl? d]) ba%lrl%f en
('Vb”'pﬁbenﬁﬂ}\é' br pyhepidin® ABuetns. baﬁiamﬁ)eecnaﬁgrﬁer@eay allpbpiased. . napr oxen

sodi unm’, ?on (fenopr ofen), Oudis (ketoprofen), Ansaid (flurbiprofen),

acra, | ndodit s mEB SRR fn 00 SRBALE £fflfhon MG BB lrod T ©

» ( dl cl QRS Gulfukio Aeclde saEbAIE Glchis) (suckk &s. pmtoaneneaurcmrmbr dhigthaneiléomid taclﬂ)azone)
- Tandeari| (oxyphenbutazone), pirqxicam (Fel deng feel af en (nabum&t one)
Myoc higmesernearbepeilis aeidi (¥R Hiso ARIPHE.e FOCHRY P& UPTIPY ipwer Shalgaae
(auro Ao (st 21 1 ts@ei
Bene tcgljb?%’{ﬂﬁbene@m a8 oﬁﬁg@?ﬁ@oi‘f"ﬁﬁlsﬁ zon @ﬂ% aFSlrEﬁﬁ% J.’_ L, 3)
(hydr oxyﬁdﬁoir@mhange)resrﬁ«:ecl of enac, Acemetacin, Acetanilide, Actarit,
Al cl of enac, Al rninoprofen, Al oxiprin, Al um nium Aspirin, Anfenac SOdI um
Agpdopyri n YO Eried THOR téh e%etkﬂexh@ﬁ@ T 00P00e@ Prefohibly 15
IfPl cyl at eq‘ eA)r%‘?grcgl&g?%As I rin, Aurano Aur ot hfaongggcose Aer oti oprol
Az apr ep@porempeBtuciaihe tl(nB@n‘i teztion gy |bn @)0;11 B2 minyiesio @4 1RO X apr of en,
Benzpi peryl one, Benzydanine Hydrochloride, Bornyl Salicylate, Bronf enac

- Sodi um  BuieiRmBeve bRtz Eifhy@ﬂ:l bféfred oBﬁ&debsbfrﬁtb thct 1 faridus pemsithieor
Car baspirin Cal ci um Carpro en, | or thenoxazi oline Magpesium

Tr i saréaciiyegroupLpresentdn e ﬁteynaueteleiwsgeumeveet 1@ gEAPa EronOiETge,

‘with the reactions. Such protecuon may be carried outina well-known manner as taught by

15 ‘Theodora Green et al., in "Protective Groups in Organic Chemrstry" or of the like. The

protectmg group may be removed after the reaction in a manner known perse.

1-,3-Bi$-(substituted-plienyl)-Z-propen-l-ones ,

The 1,3-bis- (substituted—phenyl)-2—propen-1-one corupo'unde of formule (D) and

formula (IT) can be prepared by known procedures and techmques or routine modrﬁcatrons
20  thereof. General procedures for preparing compounds of formula (I) are set forth in Schemes'_
" 1 throughs6.

Generic Syntheses -

| The 1 3-bls-(substrtuted—phenyl)-2-propen—1~one compounds of the present mventron

25  can be readily prepared by someone skilled in the art of organic synthesis usmg commonly
| known methods, many of which are described by D. N. Dnar in The Chemistry of Chalcones
and Related Compounds (Wiley-Irrteﬂcience, New-York, 1981), that isiincorporated herein

by reference, ‘As shown in Scheme 1 through Scheme 6, tjfpicaliy a substituted acetophenone

‘_ is condensed Wlth a subsﬁmted benialdehyde in the preselrce of a suitable base in a common
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© - Sodi u

20 Conetacin, donixin, Coracetadol, Cynene, D acerein, D J:I of enac.- .
(Diclofenae Diethyl ammoni'um Salt, Diclofenac Potassi urP Dhelagier8e>
Sodi un), Diethylamne Salicylate, D ethylsalicylamde, Difenpiram de,
“Di fl uni S8001/8828yr one, Droxi cam Epirizole, Etenzam de, EPETSRPHIN?0 Et hyI
Salicyl ate,. Etodol ac,. Etofenamate, Fel binac, Fenbufen, Fen;_f[ of enac,
Fenopr f eiol ?5]% # I Reani lcMRses

Fl uf eﬁgomgé:hr%gwunggapr of en ?6?%?‘3?6’% v?%lag?%?pr ofdezérfkg%ldlgﬁﬁi)

Fosf osal be udedr Sdsdlﬁﬂrhydﬁa}aﬂem apefen@d isargetiabase, Tiw: yeagtiosain b%/%étl@d ool d

Ker ati nat e, m Pr nben | buf enac n '

| m dai‘bf‘é’agﬁly |C€yﬁ§0 n ? S g’@? Bm?‘?lﬁ(ﬁ’BﬁBWilgcsPWeg%&gM? us?dh?g%rn oren,

| sani mltﬁ9 eééﬁbe of %ﬁﬁuﬁ?ﬁﬂm BaRUBARRher R IR of B8, lphlﬁ@ﬂ@ihgb fkreis a

Tr onet Li t lum Sal i cyl ale, Lonaz.ol ac Cal cium Lonpoxicam Loxoprofen

Sofli umogmmmanmmmhze@ anihrowobeinggirefeyredt e,  Mecl of enamae Sodi um
Mef enani ¢ Acid, Mel oxicam Methyl Butetisalicylate, Methyl Gentisate,

Met hyl Sal bfkcﬂétéi’é)ﬁryl Wehéterichélf i id thdihirbdrad eneplachaiichnlo geacnbstithidre z ol ac,
Mor azone Hydrochl oride, Mrtniflurnate, Mrpholine Salicylate unmet one,

-Napr oxe mltbbiatpna)mehoth&f dhephenyliringn drongh 2 mpetalaetalyzed; ‘Hossr\ﬁ%‘ﬁjé%ﬂ F%Fgon‘

phny btiogs s TER5SE it B 3R, IR NG A O BTl Y R0 g et

. Phenypagiyded cioydleagiting dathon-daitoatand| foldyidg eedetions chm bePusedl ﬁhe pdlﬁahm:yl ate,

Pi ket oprofen, Pirazolacg, Piroxi cam Pirpr Pr.ano P anos
pibg| estvaed auwém é%ﬁCBOHFfrE'E?@‘zﬁeén@l besepnlPasthgds S S PFOSATYEE EE %8“

Sal acﬁm Wil r@{Q&ﬁg d%‘f" m R '&ﬁksaebaﬁmgS@ieh&on%abplo@mmw ate,

ntlsate Sodi'um-Sal i cyl ate, Sodi um
Thi 0s Dekieytws &thOkgandaELecﬁopm]lesm%éJBDS (xﬁt@tgem(f@tg 6hernn (1 S?QQ@;.O Pl edn,

T, L e S P IR SR Sl 7o
Hydr ogRl\REd Ofhe PRIFESOREIIGeAClof thel SERIKE boupling is ethylene glycol dimethyl ether
15 (DMRE). As shown in Schemes 1 and 5, this cross-coupling reaction can be done on either
| ‘ phenyl ring ‘after the 1'3—bie-(substituted—phenyl)—Z-propen-l-one skeleton has been
‘assembled to provide 1 3—bls-(subst1tuted—phenyl) -2-propen-1-ones containing one or more
‘heteroaryi or heterocyclic ring. Altérnatively, the cross-coupling reaction can be done on the
individual acetophenone or benzaldehyde mtermedlates prior to the aldol condensation, as
20, shownin Schemes 2 and 4. Most of the compounds of this mventlon are made by either one = -

_of these two methods.

As shown in Scheme 3, the eldoi condensation reaction can also be carried out in an

aquaeoﬁs solution using a surfactanf. A variety of surfaetants can be wused.

: Cetyltnmethylammomum ehlonde is the preferred surfactant This method is partlcularly

" 25 . useful when there are one or more hydroxyl substitutions on elther one or both of the phenyl
| rings. ‘

_ As shown i in Scheme 6, the aldol condensation reaction can also be carried out in an

: aprotic solvent such as tetrahydrofuran (THI") with an organic base. The preferred solvent is

| lTI-IF and the preferred base is lithium diisopropylamide (LDA) Tn this mamer an aldol

3‘0- reactmn may take place first and the subsequent dehydrahon reactmn may take place during

aqueous workup.

Some acetophenones and benzaldehydes are not commercially available. They can be
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Sodi um Tri et hanol am ne Salicyl ate, Uf enamate, Zaltoprofen, Zi donetacin and
Zomepirac Sodium 10 Cardiovascul ar Disease Conpounds @§eﬂ@|¢u<‘4‘3@r 2868kbi ni ng :
wi th the conpounds of the present invention for the treatnent of

~ cardi ova¥@M#29%i sease enconpass a wide range of ther apeBET@SEBIHEMINS .

Real bil e acid transporter (1BAT) i nhi bltors for exanple, are useful in

the piaga ékf&d%}l Scibond REi1RA $n HHeSivl GISGaniP sPRhEd. SﬁiHé'th@ﬂéét cAbnes
PCT/ U895/1 hérein incorporated 15 Dy reference. Mre |BAT inhi bitors. _

are d@sbmbléahydesmwsswmomoe Ch eanage matcrmﬂl}b@hmggromps (mhivesraceholst i | |

furth |b|t seful int res n l.on ar.e scriped in
'S "ShsnbRATeh iR ol hindd ebdbiuahtor 3Ret B Dbk ORaP eSS It B8 e
Mor e f@cﬁdﬁ of 1hi Bia Q;b eﬁewmon&sfms dés&eafi@ocnfce&ﬁetnohﬁwsmned & fhe
descri bed in WO 98/ 40375, and WDO_ 00/ 38725, herein incorporated b
'-%/ﬂdésent

r eF er aitaBay pHeRse| tenarotqchAtiese rmalubilizing exps vios tasthie graction mUng e

I nven 6, ere| n -
eor EbARoR HSALRL Bk Ankt Suc BPULEEULABER L W0 GrEBITAR 008, T e
~act i viviegiiProtestite Srauipsrin Grpatic Sgnthesie ﬂejﬂ,(lﬂ@aﬁt&&mﬂ%?) mﬁmAblrthmoﬁf _ '
~3-hydroxy-3-nethylglutary coenzyrre A [ A reduct ase a ke enzyne -
i-n t hthd oBeBLOBF]bl gﬁﬂ@@ LT ELY: dhosisi Astiveiingand Agentsand

- choI 2 S Si h C ey ‘ d i B0

oy pisihhe “Br RS MARES Gt Tkl i% Sabdforl ﬁs‘f b keferenee.
m unﬁ;efer&le Motéﬁmgl:‘g'fghps ikchle deet@dOto I&éte(:ﬂﬂﬂ&qls esigs, toAaroﬂ:ct d:arbo)qthes 33,
1569 92 end| ng on,the agent and the dose, u statins
.decreé@% 0 ARG P G EBHIRI0) 0 B AR h S HepPRERet YRRy ¢ he
st at | Audehd f@umgkﬁbteafea méeas&ﬁates | Ohd §B16KIn 1R 4R 88l aéleéhv@iybfe
pravastatin (Sankyo "‘and Squi bb) and fluvastatin .30 (Sandoz). flfth

st at i faesecaproterting aroups( m&@eﬂamtwqdzm@ known (preccdurss toegienthedesimdt i nto |

ot P Red A S ral BerhbR G b e Blied PRFS A Progfn e POaucts

15  Some protecung groups such as carboxyhc esters may be removed dunng the aldol

condensation reaction, F ormatlon of the resultmg carboxylate salts, e.g. the SOdlI]m salt, may
. : facilitate 1solatlon of the desired heteroaryl or hcterooychc 1 3-b1s—(substltuted—phcnyl)-z-_ |
: propen—l-one products from the reaction mnture Alternatively, acldlﬁcatlon of the reaction
mixture prior to or during workup may facﬂltate the isolation of the desired free carboxyhc
20 phosphomc, phosphinic or sulfonic acid denvatlvcs Various salts of the compounds of thzs
| invention can be prepared by someone skilled in the art of orgamc synthe51s Such salts e.g.
 amine hydrochlorides, can be directly isolated from the reaction mixture after acld1ﬁcauon or.

formed sepé,rately- after isolation of the corresponding free amine,

Thc chemical reactions described above are genera]ly d1sclosed in terms of their
25 broadest applications to the preparation of the compounds of the present invention. -
.Occas1ona]1y, the reactions may not be applicable as described to each compound mcludedo
mthm the disclosed scope. The compounds for whwh this occurs will be rcadﬂy recognized - |
by those skilled in the art. In all such cases, elther the reactions can successfully pcrformed
by conventional modlﬁcatlons recognlzed by those skilled in the art, e.g., by appropriate
30  protection and deprotcction of interfering groups,' by chaﬁOing to alternative cbnirentionsl
solvents or reagents, by routine modlﬁcatlon of reaction conditions and the hke, or other -

' _convcntlona.l reactions wﬂl be applicable to the preparanon of the correspondmg compounds
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20 January 2005 WO 01/98291 PCT/ USQOL/ 19720 MIP i nhi bitor conmpounds useful -
in the conbinations and nethods of the present inventi“OnJenwpry 808 wi de
variety of structures and functionalities. Sone of the MIP i nhibitor
.-corrpoundg"(b‘?l%a?ltl cular interest for use in the present (BERHIG1HAT24r e

di sclosed in "WD 00138725, the disclosure fromuwhich is incorporated by

ref erecsfcme Sk i1RVd08. Bf alINRSFaraliNe hRRRIL) 811 GRFRGU RtSerfald aRL IhGWA bri N

Sci ence, 23 Cctober 199 pp. 751-754, herein 1ncorporated by

refer éﬁé@YMDﬂéétf@nbkﬂmﬁﬂ’ﬁﬂgmﬂt@ml&gom st conpounds useffid in the |
conbi nations and nmethods of the present invention conprise a wide variety .
of structures and functionalities. Some of the cholesterol absorption

ant agoni st compounds of particular interest for use in the present .10 :
) |nvent 5§uﬁ$i‘ ibed in U S Patent No. 5,767,115, herein |ncorporated
by referen her chol esterol absorption antagoni st 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
'U.S. Patent No. 5,631,365, herein incorporated by reference. ‘A nunber of

© phyt oskter bllowing exdniydes ane understodito et iflostrative oaly @zl ok nonmtpnmmmm

i'nventjon are crlb .Ling and J s in "Deta Phyt ost er ol

ot oS PeRE L mesRt meien 8 R e Al Brere e afd Yudlglp avefabfe%s)
+-195- 2QBnfp1389) ehalidibirsti b}} cBireRtibRAl. gﬁwﬁemtaﬁt fhlatd Gha g@&&r fekasuse in
the conbination of the present invention are Cofibrate, nof I brate,
Ci proﬁmbwaﬂeﬂﬁBeﬁbﬁﬁ@um&eaﬁGenf|br02|I The structures of the foregoing

_ gﬁpounds can be found in WD 00/38725. 20 Phytosterols are also referred to
genieral | y by Nes (Physiology and Biochenmistry of Sterols, Anerican GOl
Chem sts' emied, Chanpaign, M, 1991, Table 7-2). Especially preferred

- anmong the phytosterols for use in the conbinations of the present |nvent|on
. are saturated ppytosterol sgor stanols. Additional stanols are also

- described by Nesfdd.) and afle : ' :

NaOli, EtOH -

Ar- B(OH)Z or HetCch(OHi
PdiPhPlL

Pl

VEtherne glycol dimethyl ether
Na2C03, Heat

HelCyc: heterocyclicring -~ -

- 15 o S . Exammhl;

a1




useful in the conbination of the present invention. In the c$nb|nat|0n of
the present 25. invention, the phytosterol preferablyZ2€odprizeas 2808t anol .
~I'n one preferred embodi ment the stanol is canpestanol . | n anot her preferred
ermbodi mewto dilvezt anol is7 chol estenol. 1n another pref ercavussrhede ment the
stanol is clionastanol. In anot her preferred enbodi nent the stanol |s
coprostanol I n* anot her preferred gnbodi ment the stanol is ~
22, 23-di hydrobrassi castanol . | n afpot her enbodi nent the stanol is
_eplcholestanol I n anot;bey : ,-'dodllw‘t i, 30 stanol is
fucostanol. In another pre [ e stanol is stlgnas tariol .

Anot her enbodi nent the preg w
] MRyENt

7 asses a therapeutic

conbi nation of a conpgt ' g, and an HDLc el evating
agent I n one aspect, t he secopd 82 20 Januar 2005 WO 01/ 98291

Cal CETP i nhi bitor. |ndividual
CETP i nhi bitor conpounds-useful in the pre i nvention are separately’
described in WO 00/ 38725, the disclosure of\whifch is herein incorporated
by reference. O her individual CETP inhibitor conpounds useful in the .
present invention are separately described in WD 99/ 14174, EP818448, WD
99/ 15504, WD 5 99/14215, WD 98/ 04528, and WD 00/ 17166, the disclosures of
whi ch..are herein incorporated by reference. O her indivi dual CETP ‘

i nhi bi to‘a‘-[&éﬂmﬂﬂnﬂxy—ﬁe(ﬂimh-:&r—ﬁ)pﬂwyﬂrb@e@ﬁ—ﬂmﬂhﬂmhenyb—%meaﬂeblw
described in WO 00/ 18724, WD 00/ 18723, and WD 00/ 18721, the disclosures of
whi ch are herein incorporated by reference. Qher individual CETP inhibitor .
conmpounds -useful in the present invention are separately described in WO

© 9835 . i s osur here i ncarpor at e ef grence.
n anﬁf’%&% gp@:??’ , %cﬁﬁod’%@il ?Iclﬁl ¢4, &g nt ¢ c&og%g{ 23 ric
aci d dembihekybeBraldehyde (1.64 g, 0.67 mmol) were suspend_ed in ethanol_ (50 mL). Sqdlum ' '

hydroxide solution (50%, 1 ml) was added dropwise. The niixture 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 -sli'ghtly yellow -

" residue.

I

3—(3—Brome~4,5-dhnethoxyphenyl)-1-(_3,4,S—trimethoxyphenyl)-Z—propén-1-one (0,105 g 02
mmol) from Ex-JA was dissolved in ethylenc glycol dimethyl ether (20 mi).
15 Tetrakls(mphenylphosphme)palladtum(()) (0 116 g, 0.1 numol) was added, and the mixture
was stirred at room temperature under nitrogen for 5 min. 2—Th10pheneboromc acid (0 128 g)°
-and sodium carbonate solution (2 M; 0. 5 mL) were added The Imxture was stlrred at reflux
under nitrogen overnight. Upon cooling to room temperature it was poured mto wate: (100

. mL) and extracted with dichloromethane (100 mL). The organic phase was dried over sodium
- 20 o ’sulfa'te a_nd evaporated. Silica gel chromatography (hexane/ethyl acetete, 4:1, 2:1) gave 0.079
g (90%) of the desired 3-3 4—djmeﬂlo§cy-5-(thien-Z—yl)phenjrl]-—1-(3 ,4,5-trimethoxyphenyl)-2-
. propen—l—one product as a slightly yellow residue. "H-NMR (300 MHz, CDC13) 779 @4, 1
H), 7.56 (m, 2 H), 7.42 (d, 1 m,739 (d, 1 H), 7.29 (s 2H) 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 . 5.59,8:6.99.

9




Fibric acid derivatives useful in the conbinations and netho&s of the
“present invention conprise a wide variety of structuréd daguary 2005
- functionalities which have been reported and published in the art. 15 In
-~ anot her WRHB@BENt the present .invention enconpasses a  PCT/US01/19720
t herapeutic. conbination of a conpound of the present invention and. an
anti hypertensive agent. Hypertension is defined as persistently high blood
pressure. |In another enbodinent, the chal cone is admnistered in

conmbi nati.on with,, i nhibito a.beta andrenergi ¢ bl ocker, al
anar ertaidifihalstosefled TR iRy RRsR B2 IRPE ishet o8 BE Gt RRY ano
di ur etgne ski2led ¥l the BRALIRGRHIIGALhSHTROSHIPRAERMH ISR Qr gani sm incl uding a
patei nt, nmanmmal , and specifically a human, suffering. fromany of the

" above-described conditions can be treated by the adm nistration of a
conposi tion conprising an effective anount of the conpound of formula (1)
or a pharnmaceutically acceptable salt thereof, optionally in a ’
phér maceutically. acceptable carrier 25 or diluent. The conposition can be

~administered in any desired mainer, including oral, topical, parenteral,

- -sintravenous, intradermal, intra-articular, intra-synovial, intrathecal,
intra-arterial, intracardiac, intranuscular, subcutaneous, intraorbital,
intracapsul ar, intr aspinal, intrasternal, topical, transdermal . patch,

.via rectal, vaginal or, urethral suppository, peritoneal, 30 percutaneous,
nasal spray, surgical inplant, internal surgical paint, infusion punp, or
via 83 20 January 2005 WO 01/98291 PCT/ USOL/ 19720 catheter. |n one '
enbodi nent, the agent and carrier are admnistered in a slow rel ease

- “fornul ation such as an inplant, bolus, article, mcrosphere, nanoparticle
or mcrop ' : ' R . |
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" nanosphere. For standard information on pharmaceutical fornulations, see

Ansel-, et al.
Si xth Edi-tion

, Pharrnaceuti cal
, Wllians & WIKkins (1995).

Dosage Forns and Drug Deld venya®ysitéibs,
An effective..dose for any of ‘the

‘herein d¥OHPBEY conditions can be readily determi ned by PORAISI¥&9730.
conventional techniques and by observing results obtained under anal ogous

ci r cunst anBegmplt TaBR!1e Substitigd 1 Thea{f RRHLo AP Shend] ML _
limted to; the species of patient;
. 10 specific disease invol ved;

response of the
t he node of

~consi der ed

i ndi-vi dual pa
adm nistratio
adm ni stered;

~ nedi cation. Typica
condi tions are those rangig
per day as a single daily do
descri bed conditions range from5-1500 ng per day. A nore

for the desired conditions ranges from
application are those

-for the

‘particularly preferred dosage

d including,
size, age, and general
degree of involvenent or the severity of the disease;.the
the particul ar conpound adm ni st ered;
[ characteristics of the preparation
and the use of concomtant

tient;
n;

t he bioavailabilit
t he dose
systeng

but not
heal t h; the

regi

25-750 ng per .day. Typical dosages for topical
rangi ng fromO0.001 to 100% by wei ght of the active conpound. The conpound
“isS5-adm nistered for a sufficient time period to alleviate the undesired

20 synptons and the clinica

tn-9fonk@ct ors are

its
t he

t he herein described

treated. The
~carrier. or di
t herapeutic &
ef fects. The
depend on. 2§
- well . as oth
" 'noted that dd

to be alleviated.

.subj ect, sp¢
to the indivi

actrive
| uent
Prt
absorp
er fact

conpound ST
n an anount

conmpdind in
ration of acti
i on,
brs known to

q

<

i nactivation,

croded—Tmthe

ufficient to de
viva i ¥ the ak

ve conpound in

t hose of skill

and excr 4

harmaceutTcat 1y
liver to a pati
sifeltingopoinef" Ch L
the drug conpos
tion rates of t
in the art. It

vdad

It

Fltsatso Yy wWhthotare
Pt S BEIEY TR Sod

sSevet h}g;?uf t1
that. for ‘any p3

cific dpsage regi meng shéiietl-el)adj ysted over. tine
dual neged and o - . ‘ '
'3 - | 3,4,5-trimethoxy | 5-(5-acetylthien-2- 109-112
yD-3,4-dimethoxy
4| 3,4,5-trimethoxy | 5-(benzo[blfen2- 150-151
) y1)-3,4-dimethoxy o
2;4;djmethoxy-5- , 75480

3,4,5-trimethoxy

(thien-2-y1)

o

8 ny/ kg of body .15 wei ght
doses. Preferred dosages

signs associated with the condition being

‘acceptabl e
ent a

s toxic
ition wll
he drug as
is to be

e condition
rticular
accordi ng




t he prof essional judgnent of the person adm ni stering or supelrw Si ng t he
administration of the 30 . conpositions, and that the d$sadgauaangdyset
~forth herein are exenplary only and are. not intended to |limt the scope
or pract WMQ0BB2he clai ned conposition. The active ingrecdR@HUSHHEYTNA 20

_ January 2005 V\D 01/98291 PCT/ US01/ 19720 .be adm nistered at once, or nmay
be divided into'a nunber of smaller doses'to be administered” at varying
intervals of tine. A preferred node of administration of the active
conmpound for systemc delivery is oral. Oral conpositions will generally

- include an inert diluent or an edible carrier. They may be enclosed in

- gelatin capsules or conpressed into tablets. For : the-. purpose of oral

t her apSelteme 22dni ni stration, the active conpound: can be incorporated with

" excipients and used in the formof tablets, troches or capsules.

Phar nmaceutical |y conpati bl e binding agents, and/or adjuvant materials can
be included as part of the conposition. The tablets, pill's, capsules,
"troches and the like can contain any of the following 10 i ngredi ents, or

- conpounds of a@sinilar nature: a binder such as rni crpcrystalline

- cellul ose, gu trag cant h oArgOr)piarHet@GyadB(OH) ent sych as starch or

- lactose, a dgi N ng adi@ifhaBluch as al gi nic aci Priqpgel, or corn-
starch; a lubrica eHY as »or Mt er oyfes; gl idant - such

~as col | oidal silisqn# oxi dEthylene\geokdimedvhget such a§. sUgrfse or :
saccharin; or a flavoring GP3.dirat as peppernint, net salicylate, or

orange flavoring. 15 &hen the dosage unit formis a capsule, it can
contain, in addition o, material of the .HelyBdgEopypifdinoa |iquid carrier
‘'such as a fatt | . addi tion, dosage unit forns can contain various

ot her materialiis whifch nodi fy the physfcal formof the. dosage unit, for
-‘exarrpl e, ¢C atrn ngs.jof sugar, teri c agents. The corrpound
or its salts ca eadmnls eIixir;, 20 _
suspensi on, SY{R: Eﬁﬁ\@f er, yr up may contajn, in
-addltlontothe ' '

5 .
H,C
H; CO
' 3 [5-(benzo[b]th1en—2—yl)—2 4—d1methoxyphenyl]-1-(3 4 S-trlmethoxyphenyl)—
Z-propen-l-one

10
Ex-6A: 5-Bromo-2,4-dimethoxybenzaldehyde (4.9 g, 20.0 mmol) was dissolved in ethylene
glycol dimethyl ether (50 mL). Tétrakis(tﬂphenylphdsphEe)palladium({)) 232 g 2 mmql)
‘was added, and the mixture was stirred at room temperature under nitrogen for 5 min.
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active conmpounds,  sucrose as a sweetening agent and certain preservatives,
dyes and col orings and flavors. The conpound can al so B @eredrwi 24950t her
active materials that do not inpair the desired action, or with materials
that supfPMER®1t he desired action. The conpounds can 2FCAEGE20

admi nistered in conbi nati on wi t h nonsteroidal ' antiinflammtories such as
i bupr Cﬂeﬁﬂoﬂ?ﬁﬁﬁﬁﬁéﬂé@bﬁoﬁc@a 24rBih6T) ant Soditnttartidnafetsotnio (204,20
sul i ndac ound can e adnministered with corticosteriods.

" Sol ut mdRvEe 2ddash h@:@h@rwww a sefhmscundar nitiogen fouarharrs. Upss 6oolingous, or

- gl ass

é?Fng% ms(%g ;‘"l Ca%}ahﬁ l?gar %‘8‘1 ) ec ﬁ%ﬂ;\a?ldl f”ﬁtgdso %}Eﬁ%céﬁal xegg %féahf‘c

pol yetphyeans, dit Yool sodivgh waleis 2 cvapopiddesiticg pyicdirorastogtaphin Grexsyeitthgl i ¢
sol vents; antibacterial agents such as benzyl al cohgl or rr)g;;hyl ‘par abens;

85320 agfaﬁea yl S 1) @ayosh®l APPUBons 1199 28esirg PdReraahidiensiy At
ascor (}ﬁ&?ﬁ%ng%al&%g um bisulfite; chelating agents suchas

et hyl ene acetic acid; buffers such. as acetates, citrates or

. phosphates and agents for the adjustment of -tonicity such as sodium
~chloride or dextrose. pH can be adjusted with acids or bases, ‘such as
hydrochl oric acid or sodi um hydroxi de. The parenteral preparation can be
encl oséﬁ,SI-ﬁnmmﬂmuymtopmmsdtﬂ?e esyrT ngmsl)owamdlaspbfleé 1dostl;aml A58 mdde of -

pat i ster in enqu referr arrlers are._'
ohys; Spiignb by X selntSp et HoBEd e WepE A e dafie o el |
P26 S| RRGIYatutor 80 rﬁﬂ@l%hgl(BeﬁEBtﬁ]@lileﬁLz%ﬁj-ﬂ ﬂ%ﬁi@ih%ﬁ}benk@ldbﬁy@ ,’Bfge 7red
enbodi nent, the active co&goun are prepared with carriers that wll

pr ot esmal) EopoEndiinwaa gddeds end s mbentevamstitonl atropmy tempsoiye oyeriehis a
gont F bt %gwitﬁaiaﬁg ggé gJH get gﬁ? filteP Hl! Blsdd Wil W ateP Btk WHGE QSBF BRI at ed
el ivery sys egr a e,

pump to give 3.4 g (92%) of the desired 3-[5- (benzo[b]thlen-Z-yl)-2 4-di-methoxyphenyl]-1-

-(3 4 5-tmnethoxypheny1)-2~propcn—l-one product as a solid, m.p. 194-196 °C. 'H-NMR (300

15 MHz, CDCls): 8.09 (d, 1 H), 7.93 (s 1H), 7. 83 (4, IH), 7.78 (d, 1H), 7.67 (s, 1H), 7.52 (4,
- '1H), 7.25-7. 38 (m, 4H), 6.57 (s, IH), 3.9-4.1 (m, 15 H). Anal Calculated for ngH26068 C,

o 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¥prbpen-1—ones and substitute_:d- 3- 
- 20 . I[(hcteréaryl)phenyl]—l—plienyl—2~propen-l-ones can be prepared by one skilled in the art using -

similar methods, as shown in Example Tables 2a and 2b.

Example. Table' 2a, Subsﬁtuted l[aleteroaryl)phenyl]- 3-phenyl -Z-propen—l—ones and
Substituted 3- [(Heteroaryl)phenyl] 1-phenyl-2-properi-1-ones. |

25
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bi oconpati bl e pol yners can be used, such as ethyl ene vinyl aAetate,

pol yanhydri des, pol yglycolic acid, collagen, polyorthagstrnsaand2005

~polylactic acid. Methods for preparation of .15 such fornmulations will be

. appar ent W@0y4sdde skilled in the art. The naterials can acmudnsnbt ai ned
‘commercially from Al za Corporation and Nova Pharnmaceutical s, Inc.

Li posomal . suspensions (including |iposones targeted to*infécted cells

w th nonocl onal antibodies to viral antigens) are also preferred as

phar maceuti -acceptable carriers —accQ

met hods ijﬂl‘% those ski*led in the art, Meliwgdaipeq| i n 20
U.S. Patientpho. 4,522,811 (which is|incorporated herein by rggsrence inits
entirety). For exanple, |iposonme formnul ations nmay be prepar

" di ssol vi hei-ate Lipid(s) (sud d
et hanol gm nd. . ear oyt->HBEBARK i dy I 2cREHHoRE>- e, ﬂagffosphatidy

choline] and cholesterol) in an i nofgani c. solvent thatiis then evapofated,
| eavi ng |behidnd a} t hi 2,4,6-timethbxydr i ed 2-mpthodxps-{hienReyl) ad@3-dB0t he contai ner.
An aqueg@us sol ut|on of the corrpound S 25 then introdug¢ged into the

‘cont ai ngr. phe cpntai T SWITS 5] A 3—@'7-~ rqip o TErer| al |
- fromtheg si (21925 of theg??)dr#t]%‘lﬂr?e{ and|t 2 | sp%rgggﬁ?l aggrél-gat es, thhreby

form ng ho. -pbsoerad ISP ASsHon- ||=tah|n vehi-cl r\:\rngl;S for -
~topical appm cat}.on caﬁf’”_ “;H‘%}Sar ed | By2Eto FEntEH ?—yl}‘ ARk aggs such as
| otions| suspensjons, ointnents, creéans. gels, tinctures, sprays., poyders,
30 pastés, Blowlel easé—methmder_nal_ Rawethosy-S{tpgrodilor 68K5f or appli cation -
to rectal, vaginal, nasal or oral mjicosa. In addition o the other

- materialsTigred aboge;gggm%@hpmczmm AL @HERR LT, tnlg aphng agen.s,
enol liepts and stabilizers can'be used to prepare top| ,aI corrp051t| bns. 86

20 Janufry-—20651-Wo-63+£08204 1 PCH UB0H-19726-Exanptes ckeri-rg—pgent s’
i etFol atjum  bedlE™ TGRSR gt b0 T :

fdt exanpl e,

i ncl ude} p um b %Ant hah gum t hyl ¢ unmectanf s such
as sorbi lients. such as_miperal _oil, lanolin and its derivajives,
or squal enkt ~ 3,5-dimethoxy 2-methoxy-5-(thien-2-yl) | 135-140 ‘
15 ) 2,5-dJ'meth0xy 2-methdxy—5-(thien—2—yl) -96-100
16 | 345mmeoxy | 3Admetioxy3-(- |Of
pyridyl) |

17 | 2,5- dJmethoxy—4—(thlen—2- 2-methoxy-5-(thien-2-y1) | 54-73

yl—methoxy)
8 | d-odo2-methoxy 24methgx§-_5-(thien-2-y1) T50-155
19 S ooy AT 2-methox§-s-(thien-2-y1) GE,
- pyridylmethoxy) I |
30 3 4-Gimethoxy 5-(BenzolbJthien-2-y)- | 159-161

2,4-dimethoxy

31| J-incthoxya-(3-mefhoxy- | 3-methoxy-5-(thien-3-y1) | 97-107

phenyl)
22 3,4-methylenedioxy | 2-methoxy-5-(thien-2-yl) | 140-145
33 “A-(4-ethyloxy- 3-tacthoxy-5-(thien-2-yl) | 62-65

carbonylbenzyloxy)-3- -
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Any. of the corrpounds' descri bed herein for conbination or alternation

08

t herapy can be 5 administered as any derivative that u%nTa@dmrni%QQEat'i on
to the r@@ ient, is capabl e. of providing directly or indirect %7
par ent . r{ﬁgfﬁ%l or that exhibits activity itself Nonl iRGT{{59y1 %%mpl es
are t he pharmaceutlcally acceptable salts (alternatively referred to as
" physi of @&xae@lty] accept abKe salts™) | and a cgmpound wh cl’Mﬂﬁgtpmit .
al kyl atpd or acyfj ated at an approptiate position. The|nodifications|can
. affect thel'fﬂ-ol ogi cal activity of the 10 conpound, in sonme c S i ncyeasing
the actjvity over the parent conpoufpd. This can easily| be assessed by
preparing the derivati weethoglytesting 1ts anti-inflanmmajory activity
according to. known nmethods. VII. Synthesis of the Act|ve Conpounds A (
nurber S It I Tz KX W 5 many
of - 115| t he conpounds o lﬁe gener alf “formila aré ’npvel conpounds| The
‘known cpnpounds |neybdpglansndteneyrlory) $ynt hesi zed in accofdance with nefhods
- fromliterature. '%r rEEt hods. anal ogous. thereto, an nontlimting exanpl e i's
-taught by Wade q APCNKgani ¢ Chemistry Third Edition,| 1995 The novel
'-corrpoun‘ds may, |ii kewi se, be produced by nethods known per se or nethods
- whi ch are dfal oqodi$d amlmbellmymucjn)aa-s 220 etionpO+(tiden-Biylgpa@R8l formul aj (1)
are prepared by reactlg_g n-aryl cyclic substituted ketone with gn aryl
~or cycllic substijtuted PRe: Th| 5 reaction, which ig a condensatjon
reaction, is suijtably carried out upder acid or base chtalyzed condifions.
The reacti26n ngybe 3m6tﬂa:myy4—(:?&rri ej2@u@ﬂ1®xy~6\dﬂ1@¢n~b{y1)p.r&0—65%rgani c|
.sol ventjs such ag | ower. OJ&HIPO ol g. nethanol, ethanpl, or tert-butanol),
or |ower carboxyl | c ﬁxyform c acid, glacial .2p acetic acid,| or
propionic acid) in aprotic orgahic solvents such as ethers (e.g
t et r ahydr of&7 r ar, dl'éyﬁmﬂ@XYo‘l‘-(‘Hl et hy R-ragthexy-7-(hien?-dDapt@ed7Q e. g.
di et hyjl f or mam de yl phpsphor di-am de), di net hyl sul f oxi de} - or
. hydrocarbons (e.g t. %éﬁgé%ggﬁgnzenﬁ) or m xtures of{such solvents] Wen
- carrying out the reaction under baslc conditions, the base__nmay he sglected
from sqdi u | i thi und:Agdtimesh Q%Eh baf i ung- @mﬁn mgne%th'—s al um num
' methylthmn-z—yl) ' '
35 3 4-dimethoxy Tmethoxy5-(5- | 119-124
' methylthien-2-yl)
30 3,4-methylenedioxy 2-methoxy-5-(5- 115-117
o ' : inethylthien—2-y1)[ : '
3T 3,4, 5-trmethoxy 2-methoxy-5-(4- 103-105
- methylthien-2-yl)
32 3, A-dimethoxy ~ Z-methoxy-5(4- | 8290
' * methylthien-2-y1)
33 3,4-methylenedioxy ' E 2-methoxy-5-(4- 143-146
' ' methylthien-2-y1)
. 34 4-(4-carboxy-benzyloxy- | 2-methoxy-5-(thien-2-y1) | Oil
| 3—me_thoxy |
35 3 A-difluoro 2 methoxy-5-(ihien-2-yl) | 100-105




30 amonium or quarternary anmoni um hydr oxi des,
87 20 January 2005 WD 01/98291 PCT/ USOL/ 1¥2 Fastthoxi 8L,
_ car bonat es,
-secondar Waewases (e.g. diisopropyl

.~ met hoxi des,
buoxi des),

‘borates, oxid

am des or

es; hydrides, or

am des of
net hyl pheny|pCasbeayz2o Pri mary

| ower

| ower aIkOX|des (e. g'

tert

aromatic anlnes such as anlllne free secondary anlnes such as di met hyl
am ne, drgthy 7 ’ ' 5 H1re t pn
‘exchangd Te€sI RS fay al so be used 5 Acld cata ysts may bé“@g%gﬁ“%? om
hydr oger] chNesi d¢, hydrogen bronide,| hydrogen iodide, {sul fu( acid
sul foni g acids (such as. paratoluenesulfonic or nethangul fonic acid)_
| oner cdrboxgticra | 1 TG AseL it i cid) Tt ower .
hal ogendt ed Fcar IE ;’S/ dlgmgic(% %(h?suc 32 ] Knj %ace |%1yc ?lﬂ ;1 SlLevvl s a¢ids
- (such as-BE3_. Pa(13_ PCi 5 FpF1?\ ald acid | ‘_pyrhannn resins. 10 _The
reacti o] may’be ¢ar r il SHREROEXY enpdr Slbsnaalbithienayl-dngd 58f158- 100C,
preferrgbly at foomtenperature. THe tine OXgactlon maybe from 30
mnutesijto 24 hoburs. In the above reactions, 1t may bejpreferred. or
.necessary—tgQ protect .y " the
starting maferial s so3é’sdwmvent gﬁfnﬁ?@ﬁ%gﬂ‘fzrﬂﬁf rﬂtlgs‘figgl ng M th the
reactioﬁs. Such protection may: be cdrried B a mell-knomnAnanner as
taught By 15 Thepdora Green et al., lin "Protective Gogyps in Organic|
Chem st ry" rg-\_r_of thelike Thn_ [a¥4 nt Jﬁg nnﬁlggzrm Lﬁ?ﬁg—ed_w t he 7
reaction in 2 mapner - kAAGRANBEY  se: S (benzolBlthieh-2y-2- | 175- ,
1,3-Bi s{(substit uted-phenyl)-2- propen-l-ongﬁﬂxﬁge 1, 3-bbi s- (substituted
“phenyl ).42-propen| 1- one conpounds of fornula (1)"and formula (11) canjbe
pr epar ed -b\l kns\‘A' nr Chedur ac _and nl auac.  ar —raout | T2} rmrh F i hat-: oRs 20
t her eof |. Hera %%@Qﬁﬂﬁe@m?’b? )GIE par Fﬁg‘%ﬁgﬂﬁﬁas of 9br nul a (1) are set
forth im_Schenes) 1 through 6. Generlic Syntheses
' 41 2,3, 4-trimethoxy - 2 4-dimethoxy-5-(thien- 132—133
| 2-yl) | “
12 3,4-dichloro-2-hydroxy | 5-(benzo[b]thien-2-y1)2- | 203-210
methoxy
B3 3,5dimethoxy4-2- | S-{benzolblihien2yD- | 111-113
morpholino-ethyloxy) 2 A-dimethoxy - '
44 4—c_érbcszmethoxy—3,5- | 5-(benzo[b]thien-2-y1)- 145-153
' - dimethoxy 2,4-dimethoxy
45 2,3 A-trimethoxy “5-(benzo[blthien-2-yl)- | 145-147
244hnwﬂwmy |
46 - 2,3, 4-trimethoxy ~ | 5- (benzo[b]thzen—z-yl)-z- '195-200'_'
| | - carboxyrethoxy-4- o
. methoxy
v 35-Gmethoxy4- | 3-(benzo[bjimen2yD- | O
&ﬁm\/‘a‘j ': 2,4-dimethoxy-
yr) 4-(7,3-isopropylidenie- | 3-(benzo[bJthien-2-y)- | 131-135
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THe i, 3bi s- (substitut ed- phenyl)-2 'pr'open-l -one conpounds of tfhe pr esent

inventio

organi ¢ synthesis using comonly known net hods,
by D. N WOnHM9st The Chem stry of Chal cones:

n

25 can be readily prepared by soneone skill et idanuheya?®0of
many of which are descri bed

and Rel at eqbc@mspﬂw’vdﬁ

(Wley-Interscience, New York, 1981), that is incorporated herein by :
refereng —As é“.um‘m—r-n—S?ﬁe-n‘e—}—f—h-rv i -e&gh—Se—hg:e—G——t—W ; i = j tuted
acet ophe;%%ae]ﬁmes condensed with. a gubstitut benzal deh?ﬁ%‘@ﬁﬁoﬁg pr esence

-~ of a suiltaliNe. bake in a common 88 23 January 2005 WO p1/9820¢)

- PCT/ USO.L/ 19720 pf ocedure knovvn as af aI dol condensati oh reaction. A yjariety
of orgapirc—artd zcat be grhydroxi-de—+s—=a
preferrgd inorga‘n C %QsTeﬁroﬂqbﬁg eacti on %an gtﬁggjrr“ edfout in a varjety of
di fferent solvents. Eidiesthguyotoic ¢r aprotic sol vents|my be used. Ethanol -
is preferred infthe presence of an |norgan|c base On elther or both of
the pheiryt ngsTtite Tato T by go—ane—by ono
bei ng pfef e?’gred A hg?’éztr)gje{frfeylll&gr heier(@: P'i (l,mf ngyps i %gllll ntroduced to
repl acejthe hal ogen substitution onf eithdsdimabooy both of the pheny|] rings
t hroughla netal - Cat al yzed Cross- coupl i ng carbon- carbop bond form ng o
react i o weth—kKnpw W-y—of—rre | al -
catal yzed c?%ss coup |ng cart n- car ??g%%%ypﬁi |"Qns can bej used.
The pal | adi um 10, capwidyieethGoduki eactl_on is preferrgd, and genera
met hods{ for this| prqcedure }?]re described. by A ' Suzpki in Recent ‘
Advanceps in the [Cro F Hﬂdﬁeac\ i ons of Organoboroh Derivativesjwth
Organi c| Electrophiles, 1995-1998 (JjOrganocanet. Cheap.| (1999), 576(1}2),
147-168), i¥Hkcor por at édnd’uhcme'i-%(%y r ef Ermetbexy-$-Gthisnk2yBup 168-1Tkact i on, | a
vari ety| of solvents ca The preferred solvent for the Suzuki

coupling is ethyj enepyd_}%%? thy ~ether 15 (DUE). As shown in Schenes 1
and 5, fhis cross- CqiyitdgBfcHileAgéi onj can be done on either phenyl rijng
after the 1,3 bijs- (substltuted phenyl ) - 2- propen-1| -one kel eton has bgen’
assenbl pe—tgprovi sthst--ut-ed-phepyl—2propett—enres—eont ai ni ng

52 3“ 2 dﬁhl’orﬂ-h‘yﬂroxy, REhSR-S{then=2-1) | 5260
one or jor€ sodium salt : |

_ .‘Example Table 2b. Cyclic. Substituted 1-[(Heteroaryl)phenyl]- 3—pheﬁy1 -2-peren-.1-ones
and Substituted 3-[(Heteroaryl)phenyl]-1-phenyl-2-propen-1-ones.

Example |
No. : |
? Stracture m.p. °C)
53 216-222 |
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het eroaryl or- heterocyclic ring. Alternatlvely, t he cross- coLplln reacti an
can be done on the i ndi vi dual acet ophenone or benzal detfy @ AT Er at es

- prior tqghqﬁ/g%ﬁ condensation, as 20 shown in Schenmes 2 and 4. Most of
the co & this invention are made by either one BFTFFEQE”?MD
nethods shown in Schene 3, the aldol condensation reaction can also be
carrqed,out i Bxanpleglquaeous sol uti on using a surfactlant. A varfi ety of _
surfactants |[can_be used. Cetyltrinmethylamoni umchljoride is tihe preferred
surfactant. |Thil¥enetihgd i particularly 25 useful wheg _
nmor e hydroxy|l substiftutions on either one or both of| tHe p rings. As
- shown in Schene 6, tlhe al dol condensation reaction can al so bel carried out
in an aprotijc solve t such as tetrahydrofiuan (THF) (W th an orjgani c base.
The preferrdgd S8 4veB IS THE andgtne preferred-basq i §9p0phi um

di i sopropyl am de (LQA). In this nfnner an al dol §0 rleacti on.

t ake pl ace

first and the subsedque't S : °t dke place during
~‘aqueous wor Kup. Sonmg acet o | 4n i :ehydes are not clomercially
- avail abl e.” They can jbe 89 Q JA 2005 Q  01/98291 PCT/ 4ys01/ 19720
‘readily prepared by [sowme ki | Ned i e origani ¢ syntjhesis. Since

t he acet oph¢gnones qr benzaldehydes may al o contair| one or
sol ubili zi ng groups j(am nes, acohols, cg

-phosphonat eg, sul forjates, sulfates, etc) that>may ifterfere in the
reaction or {that may conplicate isolatlon </ t he dedired product, one
normal Iy skijlled injthe 5 art may. choose to protect |these sol ubilizing

~groups prion Tos5 Nejreaciion using get hods ceemonl yf Kpgan7zn |t he
literature guch as tlhose described . Greene gnd P. G "M Wits in
.Protective ¢oups Ry i O'§§ i VL LeyalNew York, 1999){ and A J.

- Pearson ang W R Roush in 3 5 for] Organi c Synthesi s:
Activating and Agent|s- and ' o

Scheme 3

- CTAC
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Protectlng Groups (Wl ey, Chichester, UK, 1999), incorporated her ei n by
reference. 10 Preferable protecting groups include acet%t ¢gntarpreftfect
al cohols, esters to protect carboxylic acids, and anides or carbamates-to
protect A #HS8291Conpounds of the present i nventi on |nclamnﬂﬂheﬂynsult|ng
protected intérnediates. One skilled in the art can selectively renove
these protecti ng groups using \Aeljgx@,gf,ﬁtg@.shed and known" procedures to give
t he deS|red deprotected heteroaryl or heterocyclic 1,3-bis-(substituted
phenyl ) - 2- propen-1 - one products. 15 ,,+ng groups such as
carboxylic esters may be renoved dur} 0 condensation reaction.

‘ K. .9. the sodiumsalt, may

)y heterocyclic 1,3

facilitate isolation of the
bi s- (substi tut ed- phenyl) - 2- s fromthe reaction
m xture. Alternatively, agi# & tion. mxture prior to or
during workup may facilitate the' isolation of the desiréd. free carboxylic,
20. phosphoni ¢, phosphinic or suedwgni c acid derjyatives. Various salts of =
‘the conpounds of this invention can be prepg by soneone skilled in the
-art -of  organic synthesis. Such salts, e.g. ¢ hydrochl ori des, can be
directly isolated fromthe reaction mxture arter. acidification or. forned
. separately after isolation of the corresponding free am ne. The chenical
-reactions described above are generally disclosed:-in ternms of their .25 |
broadest applications to t he preparation of the conmpounds of the . present

i nvent B4Zrmeflbeeyss- (jllmelnl-}yl)phenyllaae(mltydsoxya}mhoﬂg@lnnpl)imptﬂpnasonkescr-i bed

- to each conpound included wthin the disclosed scope. The. conpounds for

whigh thi's occurs will be readily recognized by those skilled in the art.
In all such cases, either the reactions can successfully perfornmed by

convent.i onal m)dlf atl t.ho ed in the.ar}: .g., by
o onFo Sabestiteh bt S35 TR S0 0B e S BB e
changi gfnd maa;tareésnaéscﬁee&qa\@ﬂmorials N ®YHENctutic w:RAERIRH ScetyMirhGHYL ne.
nodi fication of reaction conditi ons and the i ke, or other - conventional

react i ¥EBopium chipridedSITAGH R8%in waier, Hrddp 3 Gmmsd) fllowyed byothe edgibemiohd-
CO”pouﬁsﬂﬁm%% -%Qetﬂ&ﬂﬁ@été’pl‘?e@lgﬁe (0.38 g, 2.3 mmol). The mixture was stirred at room

10 temperaturc overmght Then it was acidified to about pH 1 with 6 M sulﬁmc acid, saturated
- with ‘sodium chlonde and extracted with dtchioromethane The organic phase was washed
with brine, dried and evaporated Silica gel chromatography (hexane/ethyl acetate, 3:1 then
..1) gave 0.61° .g' (73%) of a _foam as the desired 3- [Z—methoxy—S-(th;en—fl—yl)_phenyl] -1-(4-
hydroky-3-methoxyphenjrl)—Z-propenJ—ono product, m.p. 142- 144 °C. TH-NMR '(300 MHz, |
15 CDCh): 8.21 (d, 1H),782(s 1H),755 7.75 (m,4H),685-7 15- (m,4H),614(s IH),
400(3,3H) 395(s 3H). '

20
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WO 01/98291 PCT/ USOL/ 19720 of the present invention. In_all er eparative
methods, all starting materials are known or readily pfepE®Ear¥rdtiknown
starti ngwipdipgral s. VII1. EXAMPLES The fol |l owi ng exanpl esl,ca}rlﬁsolﬂ}%%st ood to
be illustrative only and. are not intended to limt the scope 0 he _
pr esen-s inve{ni on in any way. Al intermediates and final products have
been B‘?Fﬂ?ee ely characterized by. conventional proton NVR.and standard
anal ytical nethods Inown to those skilled in the art. 10 Schene | NaCH,
EtOH Ar-B(OH)y2 or HepCycB(OH Pd[Ptt3P] 4 Ethyl ene gl ycol dirtethyl ether
Na2CO3, Heat Het Cyc: ||lheterocyclic ring 15 Exanpl-e 1: 91 20 Jaghuary 2005 WO
01/ 98291 PCT[ U /1 0 Ar-B(OH); or HetCyeB(OH) » ‘ :
thi en- 2.y LYBkEhyI]-1-(3 4 55fri ny
en-i-one 5 43", 4", 5' - Tratwiere boxyimetat atphenone (1. .6.9 muvol) and
3- brono- 4, 5- AT hoxybenzal dE#f48*% 1. 64 g, 0.67 mol ) Wer e suspended in
et hanol (50 nl). Sodium hydroxide solution (50% 1 nl). was added dropwi se.
The mixture was sti@red at room HetE¥fphefemoydienioor 2 h, Water (20 ml) was

oxypHenyl ) - 2- pr op

- .added. The ‘precipitjate was filtered out, washed with water and dried over

an oil punp to giw (65% of . the des_i,red product, 3-(3-brono

‘NaOH, THF

3-(3,4-diﬂuorbphexiyl)-l-[2~methoxy—4—(thien-z-yl)phenyl]-Z-propen—l -one

- EX57A 4-jodo-2'-methoxyacetophenone (1.08 g, 3.9 mmol) in é,thylene glycol dimethyl -
10 _ethef (50 ml) was degassed for 15 ‘minutes. Tetralds(triphenylphosphjné)palladium(O) (0.456
g 0.39 mmol), thiophene-_?.-boronic acid (0.75 g, 59 nimoi), and sodium carbonate solution
2 m,f 4 ml, 8 mmol) were added. The mixture was stirred at reflux under ﬁiH‘Ogen for 24
hours. Upon cooling t’p. room temperéture, it was poured into Water: and extracted with

-djchloifomethane. The organic phase was dried over sodium sulfate and evaporated. Silica gel
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(0.105 g,

kP UL Gl Frebigiegh ST A SOTTASEABEN Gate B ohohe) it

g s AT O BRI ETTL A A9 Bl 0be b,

10 4, 5-drnet hoxyphenyl)-1-(3, 4, 5-tri met hoxyphenyl) - 2-pr é)en | -one, as a
slightly yellow residue. January 2005
3-(3-Br - - di met hoxyphenyl )-1-(3,4,5-tri net hoxyphenyl en- 1-one

%dﬁ'??”gmml ) from Ex-1A was di ssolved in ethyl eﬁé’r B ’(?I? 20di et hyl
ether (20 mL). 15 Tetrakis(triphenyl phosphine)pal |l adi un(0) (0 116 g, 0.1
mol )-. chxmiatagdpl:ly (hﬂme/h&yhxocm 8:1)vmse St88 g 8% off the dediredMaethoxy-dnder
nit rog@ﬁ g f 2- Thi opheneboronic acid (0.128 g) and sodi um carbonate
sol uti Wa"%tog ‘?‘PLO? wer e added. The mixture was stirred at reflux under
ni trogen over ni ght. Upon cooling to roomtenperature it was poured into
water (100 nlL) and extracted wi th dichloronet hane (100 nm). The, organic -
phase was dried over sodium 20 sul fate and evaporated. Silica gel

C o005 Otk DR o BBRLLS: (05015, % P m B a0 B G980 the

desi

13- [53, Aidhsrebsiexlachyds ilong2 ml Rt Wele Hnikéd 4n %&ahymmmmnm) ). .
propen- | -one product as a slightly yellow residue, 'H-NWR (30 MHz, CDClS)
- 7.79 (Grsium cpiponate €62 (80 3.9 mipol) 7waD addpd, jang) the 7mizgure (wast siyed 7t 2 2.

) Q4Hzi%’g§’z§}t6%§%4°&|ﬁ£ 4@§3’5{%"$’%?§&H?bund“@m’%%g ﬁl?%?g‘fu‘ﬁ%tﬁq fg 5 g

6. 99. t&ﬁteﬂOyﬂlaﬁuSaM HIClpEnd hﬁt&aﬁﬂcﬂ%m&hcﬁﬁbﬁ%iﬁdmmréddt tph&seaixaasdﬁedl tut ed
yl.]-2 propen-I|-ones can b n%'ared b one

suet %

~ 'H-NMR (300 MHz, CDC13) 7.70 (d, 1 H), 7.25- 740(m 2H),698 -7.15 (m,7H) 649(d,1
H),3.89 (s, 3 H).

Scheme 5

. Ar-B(OH) or HélecB(OHi i
PdiPhsPk

Na,COj, Heat -

HetCyc: heterocyclic ring

15

2
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XZNEItlng poi nt (C) Ex. No No. 22,3, 4- trlrrethoxy3 4- di rrethoi -5-94-97
“(thien-2-yl) 33,4,5-trinet hoxy5-(5-acetylthien-2-109- 1130 yifa}mérn # et hoxy
43, 4, 5-tri nmet hoxy5- (benzo[ b] t hi en- 2- 150- 151 yl ) - 3, 4- di net hoxy

53, 4, 5-t WOBORBy 2, 4- di net hoxy- 5-75-80 (thien-2-yl) 94 2@®CTAHIHY22005 WO
01/ 98291 Schene, 2 PCTI US01/ 19720 Ar-B(OH)2 or HetCycB(OH)2 Pd[Ph3P]4 Y
Et hyl ene gl ycol dirnethyl ether j¥ag sgeat Het Cyc het erocyclic ring
NaOH, EtOH Exanple 6: 3- [5-(benzo [b iE

t hi en-2-yl)-2, 4-di met hoxyphenyl ]-1-(3, 4, 5-trimet hoxyphenyl)

3-[2-Methoxy-5-(thien-2-y)phenyl]-1-[(2-methoxy-4-(thien-2-y))phenyl]-2-propen-1-one

‘The 3-[Z-meﬂloxy—s;(thien-z-yl)phenyl]-1_-—(4-iodo-2—methoxyphenyl)—2-propen~1—0113 (0.28
g, 0.59 mmol) from Example 18 was dissolved in toluene (60 mL) and ethanol (10 mlL),
10 and the solution was degassed for 10 minutes, Then tetrakis(triphenyl-
phosphme)pa]ladmm({}) (0.07 g, 0.05 mmol) was added, and the mlxtm'e was stirred at room
temperature under nitrogen for 5 min. 2-'I‘h10pheneboromc acid (0 11 g, 0.88 mmol) and: -
sodium carbonate solation (2 M, 1.5 mL) were added. The mzxture was stu'red at reflux under
nitrogen overnight. The solvent was evaporated Silica gel chromatography (hexane/ethyl
15  acetate 3:1) of the resultmg residue gave 0.2t g (81%) of the desired 3-[2-methoxy-5- (thlen—
2-yDphenyl}-1- [(2-methoxy—4 (thlen-z—yl)phenyl]-2-propen—1-one product as a solid, m.p.
- 30- 50°C. "H-NMR (300 MHz, CDC13) 7.80 (4, 1 H),770 (d, 1 H) 755 (d, 1 H), 7.46 (m, 2
H), 725 (d, 1 H), 7.18 (d, 1 H), 6.95-7.08 (m, 6 H), 680(d,1H),676(d 1H),3.96 (s, 3 H),
3.85 (s, 3 H). -

20
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2- propen- 1 one Ex 6A: 5-Brow 2, 4- d| met hoxybenzal dehyde (4.9 g, 120.0. xnmol )
was dissolved in ethylene gl ycol di met hyl ether (50 ni4Y January 2005
Tetraki.s%iﬁﬁenyl phosphi ne) pal | adi un(0) (2.32 g, 2 mmol) was added, and _
the mxtd Plstirred at room tenperature under ni t r og@CTE0IBITAn. 95 20
January 2005 WO,01/98291 PCT/ US01/ 19720 Benzo[ b]thi ophene 2 boronic acid
(4.27 S@heﬁﬁmm)l) and sodi um carbonate’ solutron (2 M 20 nlj were added.

~ The mixture was stirred at reflux under. nitrogen for 24 hours. Upon cooling
to roomtenpaerature, it was poured into water and extracted with ethyl
acetate. The organic phase was dried over sodium sulfate and evapor at ed.
Silica gel chr omat ogr aphy (hexane/ethyl acetate 2:1 then 1:1) gave. 4.75 ¢
(83% of thefdesired 5- (benzo[ b] thi en-2-yl)-2, 4- di nethoxybenzal dehyde. _
3', 4,5 -Tri miit hoxyacet ophenQfgiofy} oftRicitaof), / mml) was ]} di ssol ved in ethanol’
(50 r'n_). di h¥~dr oxi de S’@PMPhon ( 0% 4 m_) was aglled gpd the nmixture

was stirred at oom-refterrp H” ,
. thi en- 2%{@' fﬁ’d%mﬁ%é%oxybenzal dehyd & 7.7.

m nut es. . 5-(Ben
.mol ) fromEx 6A was added, and the m xture was stirred a m t enper ature

~overnight. "The resupting yeI | ow pr eciljst€ye detesecytiid ingred out, rinsed with

. 3-[5-(benzo[b

wat er and dried overjan oil punp to give 3.4 g (92% of the deS|red
/1) -2, 4-di - met hoyphenyl |- 1-

| (3,4, 5- trlggthoxy henyl’) - 2- pro‘penll-on product as a solid, mp. 194-196 T.
'H—NNR(30 , €CDC13): 8.0 I H), 783(d 1H), - .
7.78 (d; 1H), L (s, H1H), 7x 1H), 7.2 - 7. gm 4H), 6.57 (s, 1H),

3.9-4.1 (rn, 15 H). Anal. Calcublateg)for C28H2806SJC,  68.55, H, 5.34, S,
6.53; found C 'B8.48, H 5.43, S™%. 52. Additions substituted ,
1-[ (het eroaryl)phenyl] 3 phenyl -2 propen-|-ones and substituted 3- 20

[ (heteroaryl ) phenyl]-1-phenyl -2 proper-1-ones can be. prepared by one
skilled in the art using ' : '

s

Example 59:

'_10 3-[5-(benzo[b]th1en—2—yl)—2 4—d1methoxyphenyl]—1 (4-hydroxy—3,5 dlmethoxyphenyl)—z- 3

propen-l-one

. Ex—5'9A: To ars‘ol_ution of 4‘—hydroxj;3-',5'—dimethoxya¢etophenone (g5 1 mmbl) in N,N-
'iiiﬁlethylformamide ‘were added tert-butyldimethylsilyl chloride (1,15 g, 7.6 mmol) and
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simlar net hods, as shown in Exanpl e TabI es 2a and 2b. Exarrpl‘ Tabl e 2a.
Substituted 1-[(Heteroaryl)phenyl]- 3 -phenyl -2=properid JeRBIrAMPOS

Substi t d 3-[(Heteroaryl)phenylj-1lphenyl-2-proper 1-ones. 25 96 20
Januaryu‘B’g’d%?%(‘ou 98291 PCT/ US01/ 19720 Exanpl e XzZMel t i ndFHH/1K8° (C)

73,4, 5-trimet hoxy2- met hoxy-5-(thien-2-yl)47-53
82, 4, Gniiddzokt (0®2\e2 1 08t} - Bhe hiﬂ:ttﬁfé—ﬁas&dﬂ)‘rk& 3t {odth temperature overnight. Upon

'934d|nethox2rrethox-5 thlen2 124- 127
102, 6- ‘Hﬁeﬁ‘é{l%%@@ A cgg ﬁyq) e ag extracted with dichloromethane.

114-
314, 5 MOEETAGe e Rt ot %%%*%féﬂﬁ%%@ﬂbaﬁsﬁ%m? I rog dicd and
. 2-yl) 1Ex@pd8Rd 1Wateb (2 mIra)twasyﬁdcﬂttdn dimjfeﬁd(le heiné the@ precipliate Wé,ﬂ)ﬁltcred out and
o
. 172,54 s1ﬂ)x§}abét8ﬁhe%onga§§%ﬁé¥olﬁﬂﬁﬂ'&ﬁ‘f@?@")54 73 yl - net hoxy)

_E'x-59B:' To a solution of 3',5'-diﬁlethoxy-4'—(tert—butyldiméﬂflylsﬂoxy)écetbp_hcnone, from - -
Ex-59A (0.5 g, 1.6 mmol) in tetrahydrofuran (10 mL) chilled with ice/water was added
10 lithium diisopropylamide ( 2 M, 0.8 mL, 1.6 mmol). The mixture was-stirred for 20 mirutes
 while chilled. Then 5-(benzo[b]thien-2-yl)-2,4-dirriethoxybenzaldehyde, ﬁom Ex—_ﬁA,(O.48 g,
1.6 mmolj in tetrahydrofuran (6 inL) was added, and the mixture was stirred at room
temperature for 2 hours. Upon quenching with Watef, the mixture was extracted with
dichloromethane. The organic phase was dried and evaporated. Crystallization from ethariol
15  gave 0.19 g (20%) of the desired 3- [5-(benzo[b]th16n-2-y1)2 4-d1methoxyphenyl} 1- (4—te1't-
" butyldimethylsiloxy-3,5- dlmethoxyphenyl) 2-propen-1—one as a yellow sohd

To a solution of 3 '[s-mmzo[b]mien-z-ﬁ)z 4-dimethoxyphenyl}-1-(4-tert-butyldimethyl-
s110xy—3 5-dimethoxyphenyl)-2-propen-1-one, from Ex-59B, (0.135 g, 0.228 mmol)

20" tetrahydrofuran (2 mL) was added tetrabutylammomum fluoride (0 061 g. 0.228 mmol), and_
the mixture was stirred at room femperature for two hours. Upon quenching with water, the
mixture was extrécted_with dichloromethaile. Ihe_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]ﬂnen—Z-yl)Z 4- dlmethoxyphenyl] 1-(4—hydroxy—3 5- dlmethoxy—phenyl)-z-propen-1-
25 one  product as a yellow sohd m.p. 85- 105°C |

30 -
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2- met hox

18. . 4-iodo- 2- nethoxy 2- met hoxy- 5- (thien-2- y1)150 155 193- nethox (2-
2-met hoxy- 5- (t hi en-2-y1) 92- 94 pyri dyl met hoxyj 203, 4- di net higkypary 005

. 5-(benz §N-2-yl)- 159-161 2, 4-di met hoxy 212- et hox hoxy-
9‘[65)‘1 ?ﬁkll en 2-yl)97-107 phenyl) . I}ICTfUé"”lf’m

223, 4- nethylenedloxyZnethoxy 5-(thien 2-yl)140-145 .234-(4-et hyl oxy- :
2- met hoxy-5-(t hi en-2-yl)62-65 carEmmmpbéﬁzyloxy) 3-.97 20 January 2005 MQ

| .01/98291 PCT/ US01/ 19720 Exanpl exXZMel ti ng point No.(C) nethoxy

244- (4-tert-butyl oxy-2-nmet hoxy-5-(thien-2-yl)50-60 carbonyl am nobenzyl oxy)
- 3- met hoxy 254-(4-am i nobenzyl - Oxy) 3- 2- net hoxy- 5- (t hi en-2-yl.) 67- 80 net hoxy

5 3 [5-(benzo[b]th1en—2—yl)-2, —dlmethoxyphenyl]-l-(4—hydroxy—3 S-dlmethoxyphenyl)-z-

propen-1-one, sodium salt

| '3-['5-(Benzo[b]thien-z-yl)z,zi:djmethoxyphenyl]-1-(4-hydroxy-3,5<iﬁnethoxypheny1)¢2-
- propen-l-one from Example 59 was treated with 5 N NaOH and the desired 3-[5-
10 (Benzo[b]thien—Z—yljz 4—dimethoj:yphenyl] 1;(4-hydroxy-3 5 diméthoxyphenyl)&-propcn—l—
 one sodium salt product prec1p1tated out following the addmon of dlchloromethane, mp.
209215°C ‘

Example 615

15 .
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263- met hoxy- 4- ( 3- 2-met hoxy-5- (thi en-2-yl) -220-255 pyri d%rret hoxyg
273- met hoxy- 4- (4- 2- met hoxy- 5- (t hi en- 2-yl ) 165- 170 pyri dyd%sBRB&YY 2005

283, 4,5-tr] xy2- met hoxy-5-(5-111- 115 net hyl t hi en- 2-vyl '

293, 4- di‘r"r@lﬂ?&f%- met hoxy- 5- (5-119-124 methylthien 2 yl) QCTfUSOlﬂmO

303, 4- net hyl enedi oxy2- met hoxy-5-(5-115-117 nethylthien-2 yl)_ ,
313, 4, 5- t r | InF-(Benza {hithita2yyIP-2 (d4dibt:th dxyphenyliviH(#vaeho 3 nydthoB23,54- di net hoxy?2
met hoxy- 544- 82- 90 met‘{lﬁ)lg hi en- Z@ﬁié‘ 333, 4_ net hyl enedi gxy2

met hoxy- 5- (4- 143- 14641 il}fgmlbﬁ -o-pyppensione,SodippSalt henzyi oxy- 2

met hoxy-5-(thien-2-yl) .Q1| 3-nethoxy

- 353, 4-di fl uor 02- net hoxy-5-(t hi en-2-yl)100- 105 98 20 January 2005, WO

. 01/98291 PCTI US01/ 19720 Exanpl eXZMel ti ng poi nt No. (C)

363, 4-Ei-6A 08'F-DifkthoR¥UZhpabReackophéront €602 zy11) fhasbl)l &R triphenylphosphine
5 (805 g, 31 mmol) were stirred in 124 mL of tetrahydrofuran (THF). The mixture was treaied
with ethyl glycolate (3.2 g, 31 mmol) and diethylazodicatbbxﬂate (4.83 mL, 31 mmol). The
reaétion mixture was stirred under reflux for about 3.5 h and then évaporatcd., The residue
was crystalﬁzed from hexane/ethyl acetate, The mother liquor was concentrated to givé 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
]iq'uor; ?rovided additional crude product which was purified by silica gel chromatography '
| (hexane/ethyl acetate, 1:1) to give additional product (4.2 g).‘ The total amount of pure
material isolated was 7.34g (90% yield). mp. 8183 °C; Anal. Caled. for C14H1s0: C,
59.57; H, 6.43; Found: C, 59.60; H, 6.34; MS (direct probe): Calcd fof C14H130¢6: m/iz = 282{,
15 found: m/z = 282. o | - "

¥-Ethoxycarbonylmethoxy-3',5"-dimethoxyacetophenone from Ex-61A (3.15 g; 11.2 mmol)
and 5-(benzo[b]thien-2-y1)-2,4-dimethoxybenzaldehyde from Ex-6A. (3.33 g; 11.2 mmiol)
, were suspended in 250 mL of absolute ethanol. The mixtute was stirred and heated to give a
20  clear solution then treated dropwise with 50% NaOH (4 ml). Ayellow precipitafé gradually
 formed after the addition of the base, The mixture was stirred under reflux for ca. 30 _minu'tes'
and then cooled to room temperature and stirred for 5 hours. - The yellow precipifate was
_ isolated by ﬁlltrat‘iqn,rwasherd with EtOH/H;O (1:1), acetone, and“hexane's. Final solvent
removal under reduced pressure gave 2.4 g (39%) of the desired 3;[5-(Benzo[b]fhien-2-yl)—
25 2,4-dimethoxypheny1]—1-(4—cérb6methqu-3,5-di-methdxyphenyl)-ZFpropen—1'—one sodium
- salt product as a yellow solid, m.p. 191 196°C (decomp.). 'H-NMR (300 MHz, 'DMS'O-dG): '
8.30 (s, 1 ), 7.65-8.02 (m, 5 H), 7.31 (m, 4 H), 6.85 (s, 1 H), 4.11 (s, 2 H), 4.02 (5, 3H), 4.00
(s, 6 H), 3.84 (s, 6 H). Anal. Caled.. for CpoHz5sNa0Og82.5 H,0: C, 57;90; H, 5.03; S, 5.33;
Found: C, 57.53; H, 4.62; S, 5.34; MS (Neg. lon ES): Calcd. for CogHpsOgS: mk = 533,
30 found: m/zr="534. —_— o -
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373 4, 5-ti met hoxy5- (benzo[b]thlen 2 yI) 2-150- 151 znethoxy l .
383, 4- di met hoxy5- (benzo[ b] t hi en- 2-yl ) -2- 155- 162 net hoxy*0 January 2005
394- netQ95$§g£anzo[b]thlen 2-yl)-2-173-176 net hoxy

402- met hoxy- hi en2-yl ) 4- et hoxy- 3-fl uoroQ |

412, 3,4-trimet hoxy2, 4-di net hoxy-5-(thien-132-133 2-ye
423, 4-di chl or o- 2- hydroxy5 ( benEshinpld®n- 2-yl} 2-203-210° nethoxy
433, 5- di net hoxy-4-(2-' 5-(benzo[ b]thien-2- yI) 111-113

mor phol i no- et hyl oxy) 2, 4- dlnethoxy '

444- car boxyrret hoxy- 3, 5- 5- (benzo[b]thl en- 2-%&1«1‘53

PCT/US01/19720

car box'yrret hoxy-4- met hoxy ™y
.ul 2, 4-di met hoxy 484- (2, 3-
20 January 200. 5 VWO 03128

: .3-[5—(Benzo[b]thien-z-yl)-2-carbbxymethoxy—tt-methoxyphenyl]#l- :
_(3,4,5-trimethoxyphenyl)-}propen-l'-oné, sodinm salt

5 Ex-62A: A solution of 2-hydroxy-4-mefhoxybenzaldehyde (3.03 g, 20 mmol) in 25 mL of -

' dlchloromethane was cooled to 0 °C and treated dropwise with a solution of bromine (3.41 g,

.21 mmol) in 10 mL of dichloromethane. The reacnon mixture was stirred at 0 °C for 1.5

hours, The solvent was removed by rotary- evaporat:lon to give a residue. The resuiue was

taken up in EtOAc and Washcd with 3 portions of water. The organic layer was dried over

10 MgSO4. The drying agent was removed by filtration, and solvent was removed by rotary

evaporatlon to give 3.9 g of the desxred 5-bromo-z-hydroxy-4-meth0xybenzaldehyde asa
‘solid, m.p. 111=115°C. - .

Ex-62B: A stream of N, was bubbled through a ‘solution of 5-bromo-2-hydroxy-4-

7 ‘methoxybenzaldehyde (1 g, 4.3,mm€?.1) from E#-GZA in 30 mL of ethylene gtycol dimethyl-'
15 ether for 15 min. Tetrakis-triphenylphosphine palladium (0) (0.5 g, 04 mmol) was added

" 'élortg with thiophene-z-boronic acid (1.2 g, 6.5 mmol) and 10 mL of Na;CO; (2M aqueous
solutlon) The resultmg mlxture was stirred under reflux overnight. The solvent was removed- |

) by rotary evaporatmn and the res1due was treated with saturated NaHCOs a:nd extracted with

d;chloromethane. The organic phase was washed with brine, dried over MgSO4, and filtered

20 . to remove drying agent. Sohtent was removed byr rotary evaporation Puxiﬁcation of the

| crude material by silica gel chromatography (hexanes/EtOAc 2:1) gave 1 04 g of the desired

—benzo[b]th1en—2-y1-2-hydroxy-4—methoxybenzaldehyde
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PCT/11SQ /19720 Exanpl eXZMel ti ng poi nt No. (O _ ‘
di oxy- 1pr opoxy) - 3, 5- 2, 4- di met hoxy di net hoxy 20 January 2005
492, 3, 4-woimmgoxy5- (benzo[ b] t hi en-2-yl)-120-124 3, 4-di ”%Tckiﬁ}%
503- et hoxy- 4- (4- 2- et hoxy- 5- (¢ hi en- 2-yl) 173175 pyr i dyl vior ‘hydrogen
chl or i hox - ho thlen 2- 16

pyrid r@&lo&y? ngs(ﬁmg Gt yl—2 droxy—4-metH3) enzaléehydé (1g 35
523, 4nfhisl h@ﬁPE%-dZBCE{t@ﬁi ng;ﬁshtaf@mn ¥t )in 28 m tﬁre'éxa”p' e
Tabl e 2b. FlQ/cl I ¢ Substi tute ;;g B%ﬁ %X?? %Q’f)heny ggaé
pr gpednd tregted withrathyd gheolate (o4l g,33. P(ﬂﬂﬁbb randrd}ettbl]dmmgﬁc}arhﬂ)xyilamr(ﬂﬁ AL, 3. 9
g(gﬁgn | -15) il resuﬁ’ng mlxturNgwag gtu%d’ un e% g'gﬂulicpfor 2h %Jhe L) v%ntl %(a)\s rse%]oenﬁ by

5. rotary evaporation and the residue was recrystallized from hexanes/EtOAc to give 0.34 g of

product. The mother liquor was concentrated and purified by silica gel column
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-(be1izo[b]thien-Z-yl)-2—ethoxycafbonylmethoxy—4-
mothoxyoenzaldehyde. | | |

10

A solution of 5-(benzo[b]thien-2-yl)-2-ethoxycarbonylmethoxy-4-methoxyberizaldehyde
(0.49 g, 1.32 mmol) from Ex-62C in 100 mL of ahsolute EtOH was treated 'with‘ 345
t:imeﬂloxyacetophénone (0.31 g, 1.5 mmol) and_O..S mL of NaOH (50% aqueous solution), - _
The yellow solution was stirred overnight. The resulting yellow iarecipitafe 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 desxred,3 -[5- (bcnzo[b]thlen-Z—yl)-Z-carboxymeﬂloxy-tl- '
methoxyphenyl] 1-(3.,4,5- tnmethoxyphenyl)-Z-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
B 2H),728(m,2H),672(s,1H),432 (s, 2H),399(s 3H), 3.91 (s, 6 H), 3.73 (s,3H)
20  Anal. Calculated for CooHpsNaQgS-2.5 H,O: C, 57.85, H, 497,8,5.32; found C: 57.78, H:
| 4.74, S: 5.24. MS (Neg. Ion ES): Calcd. for C29H25038:-m/z =533, found: miz =534,

Using one or more of the precéding methods, additional subsfituted -1—[(heteroaryl 'or‘
heterocyclio)phenyl]-fl-pheny]éz;propen_-l-ones and  substituted 3-[(heteroaryl  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.

Bxample Table 3. Substituted 3-[5 -(bonzo[b]t}ﬁon-znyl)_zoCarb-oxymethoxy-#
methoxyphenyl]-1-phenyl-2-propen-1-ones. - '
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No. 54 55 Structure CTACI mP. (C 192-205 164-172 101 20 January 2005. V\D
"~ 01/98291 PCT/ USQL1/ 19720 Exanpl e 56: 3-[2-net hoxy-5-(t hi4hJanuary 2005 7

yl ) pheny {ydroxy. 3- net hoayphenyl ) - 2- propen- 1. - one T ensi on of
2- met hoxy% 958?% en- 2-yl ) benzal dehyde (0.5 g, 2.3 mmol), Mﬁ“ﬁéﬁgpn t he
same- manner as described in Ex-6A, in 5 N KOH sol ution was added

cetyl trimethyl- amoni um chl orj de (CTACL, 250 er, 4 nilL, 3.0 mml)
followed by the addition of 4R h et hgikyacet ophenone (0.38 g, 2.3
mol ). The. mixture was B nperat ure overnight. Then.it

was acidified to about pH acid, saturated wth sodium
chloride, and extracted wt The organi ¢ phase was washed
with brine, dried and ora chigyigt ogr aphy (hexane/ et hyl- ;
acetate, 3:1 then 1:1) gave D, 61 g.-(73% o' a foam as the desired .
3-[ 2- met hoxy- 5- (-t hi en- 2- yI)pH%nyI]-I-(4- ‘ OxYy- 3- met hoxyphenyl ) - 2
propen-1-one product, mp. 142-144.C " 'H NMR {300 MHz, 15 CDCl 3):,8.21 (d, 7
1H, 7.82 (s, 111), 7.55-7.75 (m 4 H), 3-7.15 (m -4 H, 6.14 (s, 1 H),
~4.00 (s, -3 H, 3.95 (s,3H). 20 102 - _ _

EXAMPLE 7 RZ@ - | R3a R4q, o R I;Sa ' Rﬁd
NUMBER
63' | H OMe B _OCHz—cyciopiFOpyl - OMe o H
64 oM. o h: _. H | R H e
65 B |oMe H | &8 =
6 |m H F , H - |H
o | |lm B B Bk
o |r F lg | r e
_'7l0_.'F 1 |F H H
11 |m F e N S
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WO 01/98291 Scheme 4 20 January 2005 PCTI US01/ 19720 Ar-B(O—l)ZI or
Het CycB(OH) 2 Pd[ Ph3Ph Et hyl ene glycol dinethyl ether 2Q\lam&¥yl—lé%&5‘.

Het Cyc: clic ring NaOH, THF Exanple 57:
3-(3, 4- dlgﬁ g%‘henyl) 1- [ 2- met hoxy- 4- (t hi en- 2-yl ) pheny| | EGI/UHHHPBER- | - one
EX 57A: _4'-iodo-2' nethoxyacet ophenone (1,08 g, 3.9 mmol ) in_ethylene

gl ycol dinethyl 1Q ether (50 ml) {was degassed for 1I5. m nutes.
. Tet r ENANYIPLE | enykﬁﬁosp i nei%é‘al I adl un{ 0) 0456 g, 0. 39 1), Rﬁﬂ
- thipphene-2-boronie acifd (0.75 g,{5.9 mol), and sodi um Ccar borjat e 5ol utifon
(2fn, 4mM, 8 mol) wele added. The mixture was stifrred at rdflux under
nitrw 24 hours. jUpon cooling to roomtenperature, it vias pour ed
i ntlo , and extracted with dichl oronet hane. The organi c ghase was
driled over sogliumsulfafe -and evaporated. Silica gel 103 20 January 2005
WO [01/98291 PELTI'US01/ 1920 chromafography (hexane/ ethyl acetatle, 3:1) gave
0.88 g (98% pf the desjred 2~ nmefhoxy-4 - (thien-2-lyl)jacetophenone. Thg - -
2' -|met hG2y- 4' ; I hi en- 2- yF) acet ophgdone (0.30 g, 11.3pmol) framEx 57A and
'3, 5 di fl uofobenzal dehyde 0.19 g, 1.3 mMmmvl) were n% xed in tetrahydrof ran .
(THE—I6 )~ _ - _
73. H 1 OMe OCF; . OMe H
- 74 F (H OMe _ _ H H .
75 H F. OMe - |Hm H
76 |oH o |F - |lB =
77 |om H  |H | o |=
718 |oMe |H F = H
79 |oMe ~ |m  |H F  |H
80 | OMe H CH;* H H
| 81 |oMe - |H H | cm H
22 |oMe | | | |H
8  |oMe |m  |m B |cm
84 - |H OMe  |F , OMe H
85 - |[H loMe ' |la OMe =
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Cesium carbonate (1.2 g, 3.9 mvl ) was added, and the m'xture[ was stirred
at reflux overnight. Upon cooling to room tenperature0 thauarxXt24® was
.filtered Eﬁs}sfzb{”ate was treated with 0.5 MHCL, and extracted with

di chl or one _
chr omat ogr aphy gave 0.32 g (69% of the desired 3-(3,4 10

o~

ane.” The organi ¢ phase was dried and evapor aReHUSE/197¥, gel

di f | uor ophenyl ) 1 2 nmefhoxy-4-(thien-2-yl)phenyl}-2| propen-T-jone produc"t ,
m p| ERAVOLE | (300 M% CDE13): 7. 3#(d, 1 H| 7..437. 0(?6*12 HY,
- 6.9B-7.15 (m 7 6.49 (d, 1 Hf, 3.89 (s, 3 H. Schene 5 Het CyC: :

. het =rocyc|ic i ng 15 201104 Ar-B({PH) or Het CycB(OH { Pd[ Pt bP] 4- Na2CO3, KHeat
20 qﬁx@p‘]ﬂ 005 WD 01/88291 PCTIf{7SA /19720 Exanpl ¢l 58: 5 : ' :
3-[R 8- (thien-2;yl)phenyl }-1-[(2-nmet hoxy-4-(thien-2-ylj)phenyl]-2-pr

opef- | - one Thd . .
3- [ R-net hoxy- 5- (t hi en-2tyl ) phenyl ]- 1- (4-i odo- 2- et holxyphenyl) -|2pr open-1 { one
(0.8 g, 0.59 mmol) frpm Exanpl e[I8 was di ssol ved ijn tol uene j( 60 nmLy_apd.
et hanol 810 mlH 10 and{ Ol sol ut i @DOWESs degassed f orof#fe m nutlgg. Then
tetfakis(tri phenyl - phpsphine)palladi un(0) (0.07 g,|-0.05 mmol}) was added,, .
- andthemxtore—was stirred—at—ropm—tenperat-ure—unrder—nt+troggr—+or—5— n:.
- 2- Thi oplgnebor gni ¢ aci df § 1.9, )O%ﬁi% and sqds carbqgnat e sol ufion
(2M 1.5 nlL) |[were added. The mi x urezvvas I)sItlrred atddr)e ux urder | -,
8 |H OMe CH,COOH = - |OoMe  |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 SONMe) = |OMe . |H
93 |H OMe | OCH,CH(NH,)COOH | OMe jRi
o |H OMe . |NH,  Jome  |m
95 - |H OMe  |N(CHs) | oMe H
9% |H OMe - | N@EDCH.CO0H | OMe |
97  |H | oMe - | 3 OMe H
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nitrogen overnight. The solvent was evaporated. Silica gel ctJr onat ography
(hexane/ ethyl 15 acetate 3:1) of the resulting residue ¢#hvengapd 30581% of
the desired 3-[2-nethoxy-5-(thien- 2-yl)phenyl]-1-[(2-nethoxy

4- (thi en2UPEHeny| 1- 2" proper-1-one product as a sol i d, BETSUS01487280C.
H—NNR(300 MHz, CDC13): 7.80 (d, 1 H),.7.70 (d, 1 H, 7.55 (d, | H), 7.46

(m b'(d, T H, 7.1I8(d]T H, 6.95-7.08 (M 6 H), 6.80 (d, T :
6.7 3. 9Ba( s, 3 3a 3. 85(s, 3. H,4020 105 VD O 28291 Schéme 6 LDA
B _ & R % -

- 3-[ p- (benzo[ blit hi en- 2- yi) -2, 4-di mgt hoxyphenyl ] - 1- (4-ydr oxy- 3, 5- di ni et h DXY P
hen ropen-1-one Ex-59A: To(|a sol ution of : .
4'- * |5 - di met hpxyacet ophg¢none. (1 g, 5.1 mpl) in NN .- .

i mef hyl f or manide were apded tert-Bhutyldinethylsilyl [chloride (j1,15 g, 7]6
mmol| ). and 20 January 20p5 PCT/ US(1/ 19720 Ar-B(O—|)2 or Het Q/cE(G-i)Z

. Pd[ yiene girycpl— dimethyli—ettier —Na2CC8, Heat— Het Cyc | heterocyel i c
ring. 1@g 20 Jgnuary 20PHpN0 01/ 98291 P(grl US011197200Me H :

99 H OMe é OMe JH
HN
100 |H { OMe OMe H
/'*‘\_/T
101 H OMe CH, OMe H
102 |H | OMe | cm | OMe H
103 |H H = | |l =

Example Table 4. Substltuted 3- [5 (benzo[b]then—Z-yl) -2 4—d1methoxypheny1] l-phenyl-z—;

propen-l -ones.
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i mdazole (0.69 g,
.over ni ght .
extracte
‘saturate

Upon

et

10. 2

mol ) .

quenching with |
i chl or onet hane.

bi carbonate and bri ne.
(2 m) was added to the residue,

The m xture was stirred at

room t enper at ur e

M sul furic acid squtRQn$anUhEWrﬁQ@5ure was -

The organi ¢ phase was washed w th
It was dried and ROEAB¥WALEN. water
and the precipitate was filtered out and

dried over an oil punp to give 1.28 g (81% of 3',5'- dlnethoxy 4'-(tert
_butyldlnethyIS|ony)acetophenone as a white solid, mp. 90-92C. Ex 59B: To
o ot on OT 3 5= EE Imi Lnoxy 7= LEIIL'UULyIUI |||.-;L||y St |u1\y)a\,,tup||cnun
fron15§%§ﬁﬁﬁugc 5 al. 3¢ in|tetrahydg@furan (L0 nmLigchill ed g4th
i celwater was gdded 10 |t um di { sopropyRanide (2 M OR8 niL, | 1. Rmmol )
Theim xture wag - stirrpd for 20 minutes while chi|led. Then| =
- 5-(benzo[ b] t hi gn-2-yl)-R, 4-di net hpxybenzal dehyde, ffom Ex 6A (0.48 g, [.6 °
mmolf ) Rafydrofuran (6 nm.) was added, and the nlxture wag stirred pt
_roow1 tenperatyre for 2| hours. Upﬁn quenchlng with hater, thef{m xture was
extfacted with}| .di chl orpnet hane. he organlc phase has dried and.
: e_V‘a JUI1 dt UUI_GL) bt CﬂI_II I Za I Gﬁ*f ot ||a||U| .L\J gavc u 1n 'l { 200/() Cf the - -A
~desirgg 3-[5- (bgpzo[ b]t -2-yl) ho heny (4 tert )
'butrldi.nethyl< oxy- 3 g@ |nethoxy8ﬁ%ﬁﬁw “ﬁ& pen- b%%e as a yéllom/so id.
To & _sol ution of .
3-[b- (benzo[ b] t hi en-2-y|l ) 2, 4- di nef hoxyphenyl| - 1- (4-fertbutyl df met hyl - _
si | pX93 3, 5- di mpidayphentjl ) - 2- propln | -one, from Ex{H9B, (0.1BH g, 0.228
mmof) in 20 tetrahydrofjuran (2 nl) was added tetrabutyl anmoni um fl uoridge
(0. 06T7Q. 0. 228 nmol ), [ and _the XTUT e Was_ StTTTred at Toomtenperatur '
for| 1@® hours. [gpon quenoRieng W thgwater, the m xtjyge was extgacted with
di.chl oronet hange. The or|gani c phasle was dried and evjaporated..| Silica gel
chr brat-ography{hexanetethyt—aeetate;—t-1h)—gave—6-05—g(46%—pf—the—desf red
3-[piof benzo[ b] ghi en- 2-jy) 2, 4-di hoxyphenyl ]-i - (4 ¢ . ‘
byd; oxy- 3, 5- di pEt hoxy: ghényl ) - 2. propen 1 25 one pr Jﬂct as a ygllomusolid,
m p}—85-105C B8O 107 20 January_ 2005 - ' .
108 F H H H H
| 109 H F H H H
110 F F F F |F
| 111 F H F H [z
[ 112 H F F. H 1"
113 H F H . F H
114 |H OMe OCF; OMe H
115 F H OMe H. H
1116 H F | OMe H H
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WO 01/98291 PCTI USO1l 19720. Exanple 60: 3-(5-(benzo[ b]
t hi en-2-yl)-2, 4-di met hoxyphenyl ] - 1- (4- hydr oxy- 3, 5- dlneﬂhbﬂyph@nyuxmz-
pr open- 1“@2@%@ odium salt 3-[5-(Benzo[b]thien-2

yl) 2, 4-di phenyl ]-1- (4- hydroxy- 3, 5-di met hoxypheny| )ECL/USHEHEA- I-one
from Exanpl e 59, was treated with 5 N NaOH and the desired 3-[5 10
(Berzo[B]tblenjz yl)2, 4‘ainethoxy henyl |- I-(& R
. hydrloEXAMBLE net ph nyL%_ - prppen-| - o#® sodi uni sal 5¢rodJct Rﬁa :
pregi pitated oyt foll he additi on of di chl orofreth M P. 7209- 215
C. Exanple 61: |15 108 20 January 005 WO 01/98291 P”TIUSC&/19720
3-193-¢ 7~Hp[thien-2 yl ) -2, 4-di . et hoxyphenyl ] -1-(4- carboayn#thoxy 3, 5¢
. di net pHeEnyl) - 2- propen-1 -one, sodium salt Ex-61A
3', %" -Di net hoxy-4' - hydrpxyacet ophenone (6.03 g, 31 pmol) and
tri phenyl phosphine 5 (§8.05 g, 31 nmol) were stirrefl in 124 nL of |
. tetfahydrofuran ( THF). [The M XTUrlg was treated W thjerhyt gly,0|ate*(5. g,
31 oY) and di eyl azodijcarb' oxyj@te (4.83 nL, 31 hppl). The|greaction
- m xure was stirred under - reflux jfor about 3.5 h angd then evaporated. The
1 esifdue——was—etystat--zed—i+om-hepanetethy—acetatei—Fhe—mpt-hpr—-Hguer—has
cong rated to~give a|grude prgdyct which was purjfied by |
.recr§2§allizat Sﬁifron1 Critmjceq#o give 3.14 g of %' 10 |H _
et hgxycarbonyl npfhnxy-?[ﬁﬁ'-dLﬂFthQXVﬁPPTnnthonP Sol vent repoval fr
t he her i gL provﬁged addi tfi.onal crude producf_which was_purified] by
silid gel chr phatograpg (hexanéiethyl acet at e, 1:55_t0 givéHadditiona
~product (4.2 ._The tqgtal. amount of pure :
120 OMe H H " |F H
121 OMe H | cH H = |H
122 oMe |H  |H - |cwm  |H
123 OMe  |CH; . H | |H - |=
124 oMe ~ |H - |H H - |cH
125 H | OMe 153 | - |oMe |H
fi26e (B |ome @ |a - loMe  |H
127 H  |oMe  |coom , |oMe - |H
128 |l foMe  |cmcoom oMe  |H
129 H OMe  |SCH,COOH OMe  |H
l130 - |H  |OMe  |soH oMe  |H
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" the jadditi on of|{ the baseé. The m X

mat eri al |sol ated was 7 349 (90%y| eI d). np. 81-83 C, Anal. &al ed. for
C14H1806: C, 59.57; H, 6.43; Found: C, 59.60; H, 6.34;20/8ahdarect0osr obe):
Cal cd for_Cl4H1806: miz = 282, 15 found: mz = 282.

- Et hoxy¥@PHERI net hoxy 3', 5' -di met hoxyacet ophenone fr onPERUSAIMID. 15 g;
11.2 mol) and,5- (benzo[b)Ch| en-2-yl)-2, 4-di met hoxybenzal dehyde from Ex-6A
(3.33 g; 11.2 1) e suspendeéd 1Tn 250 nL of abgolute ethanol. The
m XtjuBXAWPIR i re @md heat,#8 to{gi ve a g@ccl ear sql uti,®* then téated
dropwi se with 50% NaOH (4 . A Yellow precipitatejgradually| fo d afiter
ure was stirred under reflux for ca. 30
enperature and stijfrred for % hours. The
y filtration, 'washed with E{O+HzZO (1]1),
acetione,. and-hexanes. Final solvent renoval under |reduced prlessure gaye °
2.4 19 (39% of jthe- desired 3-[5-(Benzo[.b]thien-2-ylj) 25 , '
2, 4-{dir met AioXyphenyT |- I-{4-Car boxXy V-3, 5ai - Met foxXypheny -y ——2-propeny.
"~ ne dagium sal t] groduct | @ava yell ¢wosKiLd, mp. 191116 (deconp.). ,
: 1H--NI\/R(300 VHiz DI\/SOcpIG) 8. 30 s, | H), 7.65-'8.( (in 5K, 7.31 (m 4.

(s,
|I\ 4.1 Y/l aYe) A O :
H), U OJ \a, 1 i . LT \a, 2 ||}, F.UZ B TIAA \a, u T 8 6

2

- H) Calcd.yy for C NaOB8S2 égh%c 5790 H 03; S, 33,

Fouréagc 57. SM'HH, 4.6_,@1_\%é 5. 34 g. lon ES): 0&2? HBcngz 508S: -
ink]=533_ 30 flound: nmz = 534 J09 WD (01/98291 Exanple 62 :>_0 January{ ~

m nyt ; ,then cooled to room
yel ljow i tlate was i sol at ed

-0

A~

2004 CT('USO.1/1 720 3- ﬁ&B enzo bSJﬁz . :

t hi ¢d32-yI) - 2- ddf boxyme Y- 4-met K Emﬁ@c@oﬂ OMe H
(3,4,5-trinmet hgxyphenyl)-2-propent1-one, sodiumsaly 5 Ex-62A] A sol ution
of 2-hydroxy-4-{met hoxybgenzal dehyde: (3.03 g, 20 nmmol )} in 25 nifof
di chlid4omet hang Hvas coo|©Meo 0 CiNhd treated dropwi €Meith a|$bl ution of
“brofine (3.41 ¢, ' '

[ 135 H OMe NCH), . |oMe  |H
136 - |H  |OMe NECH:COOH ~ |OMe  |H
137 |lE | OMe 3 OMe =
' | <
1138 E OMe loMe  |H

1139 H OMs | 3 | OMe H
, : ' : N~ , i

140 - H OMe | | S loMe w0 | -
, _ ,_ e | -

141 H . |[OMe CHs ‘OMe  |H
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|

., alon

. resjdue.was treated with saturatdd NaHCO3 and extracted wth

21 mmol) in 10 nL of di chl or omet hane.” The reaction mixture mAs stirred. at,
0 Cfor 1.5 hours: The solvent was renoved by rotary ,2evVapoasy 2995t o give
a resichﬁyo esi due was taken up in Et OAc and washed with 3 ortlons of
water. T g?%%ﬁlc | ayer was dried over 10 MgSO4. The dr QHEI %?

rempved by filtration, and solvent was.renoved by rotary evaporatlon to

give 3.9 of fhe esired 5 ro - 2- hydro - 4- et hoxybenzal dehyde as a
sol | & PLEL1]- 135°C. Astream g§ °NZ was b bblléf'througli?
). from

sol ition of . 5irono2- hydroxy-4 thoxybenzaldehyde (179, 4.

Ex-p2A in 30 nt of. ethylene glydol dinmethyl 15 ether for 15 |m n.

Tetr ﬁtﬁﬁﬁ thyIphosphlne pal | gdi um (0) (0.5 g, 0.4 mmol) S added
W T i pphene-2 poronic adid (1.2 g, 6.5 muol ) and 10 JnL of . Na2GO3

(2M aqueous solution).i The resulting m xture was {stirred under refl ux

overnight. The|sol vent mwas renovgd by rotary evaporation and the

di chi4¥ onet hangeH The orjgaMec. -phdsgFmas washed wi.t H OMene, dr{id over
‘MSH4, and filtered 20 to renove |[drying agent. Sol vient was regnmoved by
rotry evaporapion. Purj fTcatTomjof—thecrude-matgria—by stitca gel
chriomat qggaphy| fthexanesyft OAc, 2:| gave 1.04 g of [the desirégﬁ 1

‘5-qenzo[b]thie1 2-yl - 2-lhydr oxy- 4net hoxybenzal dehydd . 110 20 {January 2005

N1/ Q0Q2014 PO/ TCOY ./ 10720 v A2 A caolti an nf
U—J 77V JUT U1 OUTT A4l

LTl rTTourmTmLiIJTZU LA UGS

.5 benzo[b]thlen 2-yl - 2- hydr oxy- 4- met hoxybenzal dehyde (1 g, 3.5 nmol) from

Ex-62B and tri phenyi phosphine (1.0 g, 3.9 mml) in 20 nL of -THF was

- stirred and treated with ethyl glycolate (0.4 g, 3.9 nmmol) and di et hyl

azodi carboxylate (0.7 nL, 3.9 mol), The resulting mxture was stirred

-under reflux for 2 h. The solvent was; renoved by 5 rotary evaporation and
~the residue was recrystallized from hexanes/Et OAc to give 0.34 g of

product. The: nother |iquor was concentrated and purified by - silica gel
col um ' ' :
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chr omat ogr aphy (hexanes/Et OQAc, 3:1)) to give an additional 0.07 g -of
product, providing a total of 0.4 g of the desired 20 January 2005 o
_ gofgf?gghg%msgﬂ 2 yl-,) 2-et hoxycar bonyl et hoxy- 4- met hoxbeCeT_r}[zI&Ilﬂg%.d_e. 10 A
5- (benzo[ b] t hi en-2yl ) - 2- et hoxycar bonyl met hoxy- 4- net hoxybenzal.dehyde (0. 49
g, 1. Fxampi¢ Tableofn SvbsBEd Hr[I-(biemt2-yh)-obduhethexypheyihphtmd &-pebpen-h :
.3',4",5"- trinmethoxyacet ophenone (0.31 g, 1.5 mmol) and 0.5 nL of '"NaOH (50%
aqueod§w§olution). The yel l ow sol ution was stirred overni ght. . The
resulting yellow precipitate was filtered and 15 washed with 50% EtOH i n
water, followed by acetone. Reffovad of residual solvent under vacuum gave
0.66 g of the desired, 3-k5- (bénzo[p] Chien-2-yl)-2-carboxymet hoxy- 4-
nethoxyphenyl]-15.(3,4,§=t AT 3 i Xpropefi-1 -one sodiumsalt -
product, mp. 255 257C. 'H d6): 8.50 (d, 1 H), 8.09 (s,
AH), 7.75-7.90 (n 4 H), 1,51 2 H, 6.72 (s, .1 H, 4.32 ,
(s, 2 H, 3.99 (s, 3H,R3 01 . 20 Anal . Calcul ated
for C29H25Na(8S-2.5 H20: C, 5§%° 5.32; found C' 57.78, H
' OH2508S: m z = 533, found:
g/ met hods, additional

substituted 1-[ (heteroaryl or _

‘het erocycl i c) phenyl ] - 3- phenyl - 2- propen-1| -ones and substituted : :
3-[(heteroaryl or 25 heterocyclic)phenyl]-1 phenyl-2-propen-I|-ones can be
prepared by: one stilled in the art using simlar nethods, as shown in

- Exanpl 3 Fabte—3—through—28—Exanpte-Fabte—3—Substittuted :
3-[5-(pgr i fen- 229l ) -12- cardpxynet hoxy- 4- g4aqet hoxyphensd |- | - nyl -2
propent | -ones. 111 R JanuarﬂRZOOS WO 01/ 9B291 PCT/ | || R/ 397 EXAVPLE
NUVBER - | ) - 1

. NUMBER
144 H H | | - m |m

1145 OMe H |H | H |H
146 H OMe H - g |H
147 5 S |F H |=H

1148 ¥ |um 1u o lm =

e |EH TF B: S H |H

0. |F |F  |F BB S I
151 F H Fo 15 jm

{152 H 1rF F ' '
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63 64 65 66 67 6S 69 70 1 F 71 Rea OVt R36 OV OMe H OCHo- cycjlopropyl H Rya
OMe Réa H 112 20 January 2005 VO 01/98291 EXAVPLE Rea 20 January 2005

WO 01/95291 o ‘ | PCT/USOL/19720
EXAI\{[PL];‘; j Réa' _ RSa i R4a, ' R;Q'a' i -R6a _

NUMBER

153 H F H | . o F |H
154 |H oMg focrs OMe |H
s | H o OMe - H |H
:156-‘ CH F | oMe | ~ |H |H

157 B OH H ¥ lu |m

158 |oH H |8 o F |H
159 joMe H o F . H |H

160 oMe H . g - |F |=m

161 |oMe |H cm, - |m |H
162 oMe |H e E o CHy H
1163 | OMe  |CH;  |H R g |m
164 |oMe |H  |H o ' |cm
6 |m | OMe F OMe |1
66 |lm |oMe |la OMe |1
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R3a NUMBER 72 730Me. OCF3 74HOMe 75FOMe 760HHF 770H 780MeHF 790MVeH 800MeCH3'
810ve 820Me 830MeH 840ve 851H OMeC Rda PCT/ USOL/ 19720 JR5dameary 2008 H H

- OB H

WO o1s8291  PCT/US01/19720
EXAIVIPI.:E 'R2a_ RS’a N R4q. RS(:.M_ RGO.
NUMBER

el oMe  |coom “joMe |H
168 H OMe OCHCOOH | oMe|H
169 H  |OMe | CH,COOH OMe |H

i lu | | ome SCH.COOH OMe |H
171 e OMe  |SOH _oﬁe H
172 H | OMe | SozNHZ-_ - OMe | H
173 H - oMe SON(Me); | ome [H

li7s = " |oMe OCH.ZCH(NHIZ)COOH. OMe I—I
175 | H oMe  |NE | | one H
176 . H | - |oMe | N(CHak | | OMe | H

177 . |H OMe | N(H)CHCOOH OMe | H

| 178 | H | _OMe. - O/é : o bMe_ H
1_75 | B |oMe O/é OMs | H
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OV OMe H H CH3 H 113 20 January 2005 WO 01/98291 PCTI USO1119720 EXAMPLE -
R2a R3aR4aR5aR6a NUMBER 86 HOMECOONOMEH 87 HOMeOCH2000KOVBRR®EY 2005
HOME CH2! 89 HOVESCH2COOHOMEH 90 HOMESO3HOMEH 91 HO%{E&%Z H2OMVEH 92
HOMES02 H 93. HOVEOCH2CH( NH2) 000HOVEH 94 HOVENH2 B1/19720
HOMEN( CH3) 20MeH, 96 HOVEN( H) CH2COOHOVEH 97 HOMEO- 40VEH 114

EXAMPLE RZa R3a , R4a RSa : R6a-

NUMBER

180 H OMe § OMe | H
. R N /

'S

2 OMe { H

81  |H | OMe o
. I/\N o
AN
182 H OMe CH; o | OMe |HE
183 H oMe  |cm OMe | H
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20 January 2005 WO 01/98291 PCTI USO|/19720 EXAIVPLERZaRBaR4aR;JaR6a NUMBER |
98HOMEOMVEH  99HOMEOMEH HNJ 100HOMEOMEH NJ 101HOMeCH3AkH2REaHAREF3oMeH
103HHHHH“|.3< Tabl e 4. Substituted :
3-[5- (benzo iﬂgi%ﬁ. en-2-yl) -2, 4- di met hoxyphenyl ] -1 - phenyl - fCTdV%“ﬁ@?72P ones.
115 EXAMPLE NUMBER 104 105 106 107 108.

Example Table 6. Substituted 3-[5- (heteroaryl or heterocyclic)-2 4-dmethoxypheny1] 1-

_[(3,5-dJmeﬂxoxy)-4—carboxymethoxypheny1]-2-propen— -Ones.
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109 110 111 112 113 114 115.R2a O HF HF 116 R3a Ove, Ve di % R4a
OCH2- cycl opropyl HH H F e ‘dZO'SR _

WO 01/98291 | ' PCT/US01/19720
ExNo. | g [ ExNe. P ExNo. | g
184 | o 19 | - o 3 196 N3

-\ | @/ I

185 : 191 197 | 2

186 § 192 % ' -198-
. E\ ; |
187 | : 193 | $ | 195

BT .0 - -.'194 R —
et T gt T e

189 o 3 195 - - | 2010 3
Mol R R
674 P - 206 i s an | A é

I | || T
'202 207 | K S 212

| 203 - OG/S 12'08' ' Oé 33| Ué ]
| 04 | 3 .209..: - | 5 | (H:l/é |
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FOVERSaOVEHHFFOVER6aHHOCF3C]VE20January 200510, 03/ 88291
PCTI USO1/ 19720 EXAMPLE RPa R3aR4aRSaR6a NUMBER 1170H HFHH 1180H HHFH 1190wve

HFH H 12 FH 1210Ve HCH3HH 1220Me . HHCH3H, -
_ .Wﬁyﬁzsﬁ _ ' _ ' PCT/USOL/19720

PN
LT

210

o O

205 | 1 215

Example Table 7. 3-[5-(Heteroaryl or Heterocychc)—z-carboxymethoxy-ﬁl-methoxyphényl]—
i- [(3 4 S-trlmethoxy)phenyﬂ-—2-propen—1—ones.

5
B | RF Bx R T R’
Neo. | | _ No. | , -t Ne.

216 _ § | 227 3 (28
U e

207 | gé 228 | \//\\ré 239
o ) g -

{218 | 29| 3 | 240

A E

219 | 3 20 B 241

| N 3
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123(]VE CH3HHH 1240We HH HCH3 125H OMeFOMEH. 126 . H OWeQy
OVeCOONOMVE . H 128H. OveCH2OOOHOMEH 129H O\/ESCHZC@-DVEH 130H

Y
%%SO@&O\/EH .

117 20 Jwou@joyasg005 WO 01/ 98291 PCT/ USO1/ 19720 EXAMPLE aR6a
~ NUMBER 131 HOVESO2NH2OMEH 132 HOMESCRN( Me) 20VEH 133 HOMBOCH? COOHOMVEH
134 HOVENH2omeH.-135 HOVEN(CH3OVEH 136 HAVEN(H) CH2C H 137 OVeH 138

~ HOVeNOWehi B89 HOVe IR O MbHExN R Ex. R¥
- No. No. ' No. '
220 o 5 231 s § 242 |
| H )
I T of
221 } 232 A A |- 3 |
T g ar
N R .
222 | $ 233 H 2 | 244 é/g
223 | g ' '234 . é - | 245 ' él‘ |
ot g«
o ' . N . _
204 : 235 | 5’ EXT N
o Nl o Mo
SN | K
225 o 5 236 N 270 3
G/ P G;
226 — 2 237 248 E ,
L ‘ l ‘ HN.
~7 ~

‘ Example Table 8 3-[5-(Heteroaryl or Heterocyclic)-2 4—d1meth0xyphenyl]-
1-f(3,4 S—trlmethoxy)phenyl]-2—propen-1-ones '
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1 40 HOMENOMVEH 141 HomeCH3omeH 118 WO 01/ 98291 EXAVPLE
NUVBER 142HOMECE3OMEH 143HHHHH 20 January 2005 PCT/ US

PCTI US01/ 19720 Exanple Table 5. Substit
3, 4-di rnet hoxyphenyl ] - 1- phenyl - 2- prop i l&gﬁ%’yl”ﬁ%a 0J ~

2005
3-[5-

(Chi en6lg§£?‘)l

Fangme

lvie | / 6cc =~ EXAVPLE R2aR3aR4a NUVBER 144HH 1450MVeH 1460MVeH
Ex. R Ex. R Ex. | R
No. -No. - | No. '
249 | | ‘ 3 252 | 255 Ho 2
& A IReg
250 . (C:ir’g 253 :' <jjfr/§ , 256 . ~<jjj/§
5w 5| 25 . .—f’ 3 257 o .5
RieS e s
I i . 266 T 5 o4 3
20 | 5 267. — 275 =
260 o 268 n Tz | ———
ot gt |t ot
-. -261' \é - '269- . é -277_{ | H..'-
ol T T
262 — — : 270 | T 278 'é
EER R | 27 $
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147HF 148H 149. 150F 151FF 152 1H R5é. H Rea HH 120 20 Zi(gglu r 205)0%
& En‘éw 5

01/ 98291 PCT/ USO01/ 19720 EXAVPLE R2aR3aR4aRyaR6a NUVMBER

154%(@}%%1155FH0VEHH 156HFC]VEHH 1570OHHFHH 158 OHHHFH 1590MVeHFHH
1600veHH PCT/US01/19720
Ex. R — R T Ex. RP
No. No. ‘ | No. .
264 '_ 272 | ' 280 . ‘
NRes | 5
| 9 (L

Example Table 9. 3-[5-(Heteroaryl or Heterocyclic)-3,4-dimethoxyphenyl]-1-{(3,4,5-

trimetho:ty)phenyl]-%propen-l-ones.

Ex. R* B | ®F ]| B

No. No. , - No. :

675 | % 301 _ é 312 B 3
T 9 T

282 ' 302 | 313 |

| 283 ' ] g, 303 é : 314 :
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161OVEHCH3HH 1620VEHHCH3 ' H 1630MeCH3HHH 1640VEH. HHCH3 63130\/9 166
. HOVBd OVeH 121 20 January 2005 WD 01/-98291 PCTI USO1/ 1 Eﬁﬁ)ﬁ

R3aR4aR5@M%%EER 167 HOMeECOOHOVEH 168 HOMe OCH2 COOHOVEH 169
H 170 'HOVESCH2 0OOHOMEH 171 HovesoeHQVEHPfﬁUﬁQéi%’észHzovaeH

“1-1. OVkeCH
173 SO2N(Me) 20VeH 174 H QCH2CH( NH2) COOHOVEH 175 HgVEN_HZOVEH 176
HOVEN( CHB EXOME H 177R@|veN(H)<}EgrxHOveH RT8 HOVeQNBYI [179 HE@OVEH
No. No. : : No. ' ;
| 284 315

E;Té 394 | q $ 'HN ~

285 | <:T§ 305 | <sj/§ 316 -HE_‘ | E-‘
.286 | <ch/§ _. 306 | s\/:,/é 317 | (ﬂj@/é

27 | o\/jl/é - 307 | éﬁ/é ES <i¢/\r§
V 288 | Q/; ES “ {j/é ‘ 319 HIO/
676 O/é | 309, Ej/é -] 320 O/g
-7.-0 ' ln- N'
: 289 | 2 310 | 2 To1 - .é
| | O

- 311

300 3 322 3
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122 20 January 2005 WD 01/98291 PCT/ USO /19720 EXANPLE%?E%\}@ :
NUMBER 180HOVEOWVEH . HNJ 181H OveOweH  182HOVECH3OMWEH &= 123

20 Janua 2005 WO 01/98291 PCT/USO /19720 Exanpl e Table 6. Substituted

3- [ 5- (het™¥ U or heterocyclic)-2, 4- di met hoxyphenyl | - 1- PCT/US01/19720

[ (3,5-di met hoxy) - 4- car boxynet hoxyphenyl] . 2. propen-|-ones. HO 124 20 .
Januar yE2aqPle/aK)é 1 053 tiRGE) U%G%émﬂjtﬂén-z-wlﬁﬁ@ﬁoxyﬁheﬂﬁp Ex. No. R5(3
184190196N 1-[(3,5- dlmethoxy)phenyl]-Z-buten-l-ones.

5
| Example ri® 7R25~
Neo. R
323 OMe OMe
324 OCH;COOH OMe i
325 - - OMe OCH;COOH
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KY 1850a191197H 1864192198N 187/ N193S 199 . Cy 188l T194
- 195201 N 674. 206HY211H 2020207 H 212 <T 2030Q 208' 113
125 20 JW&I&%E%OOS WD 01/ 98291 205 210 215 PCTI US01/ 197

EXample Table 11. 1-[4-(Heteroaryl or'Heterocyclii:)éphenyl]-3-

a%}gé/ 2%&\@0 0.

PCTfUSOl/I9720

[(2-carboxymethoxy-4-methoxy)phenyl]-2-propen-1-ones.

NO. R2a , R3u | R4m o RSu. -Rﬁa.

326 H H S H H

327 H H s x| H H

328 I ® H 2 H H

| 320 'H | = E H i
T et |

© 132




Exanpl-e Table 7.3-[5-(Heteroaryl or L
Het er ocycl i c) - 2- car boxymet hoxy- 4- net hoxyphenyi } - 20 January 2005

1- [(3 4, hoxy) phenyl ] - 2- propen-1| -ones. Oz~/ CH Ex. RsfiEx. RyaEx. R5
' ‘%Osz@gg"t}zss 217a228239a 218229240H 219\ 23. 0CN24 1 GG 023973 nuar y

2005 VO 01/ 98291 PCT/ USOl/ 19720 EX Ex, RspEx. 'gas No. No.No. 2200 231s

247X 10 | | , -

_ NO. RZG . R3a R4a - .RSa Rﬁa
330 H H | ; H H
331 - H H : H o

‘ S
[ 4]
332 H H s H H
T
333 B |  H 2 H H
334 . H H i ; H H
335 - H®H |  m " : o) H
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- 2005 WO

232243' Dal N 222233H 244 Cl 2232 234245 0 2242350N246 2250 246N2 %36C£NH
226237248HNOr Exanpl e Table 8.3-[5-(ELeteroaryl or Hete OePEPEY - 29 % dim

et hoxyph [ (3, 4,5-trinetboxy)phenyl]-2-propen-1-ones. 127 20 January
S b L) Cstn) L0750 B B P . PRenEx. R MRG0 240t

'252i i 255H 250. 253 _ - o

EXAMPLE 2 3 4 5 6

NO. R“ I R R R

336 H H i3 f H I ow|
J”

{337 H " | 3 H H
338 " H i3 H H
339 H H H H
340 H H H H
lsa. | ®H | H H H
342 | H | H od H H

- <;]/. |
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S; 256 O 251254257H 25826652741, 259267275 260268 . 276 2&1269H277N
262270 H 278H or GY 263271 1279q O ~ 128 20 January 200% v@fb]f/rgs%@‘lf’
PCT/ US01419720 8. RS~EX. R5-EX. R~ No.No.No.

PCT/USOlf19720 )
E ’NO. LE kZa | RSu Rl e Rﬁa
343 | = H o3 H H
T
N
344 o= H _0/\|/§ H H
N\t
345 1B S E s\ré H H
| g
346 H H 3 H H
B KT
_ 7 ) N
347 - 5 | =® | - H . m
| A
T
| 348- | "o H . 1,1' 5 H H
K
349 om H ) s | B
T |
N
350 H H | 5 H H
) N
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264Q 2721 280. NH CY 265273281- - HH Exanple Table 9. 3- %?- Fbte&og&gg or
p -2;

Het erocyclic) - 3, 4- di met hoxyphenyl ] -1-[(3, 4,5- trinetho).
pr open- | R5~EX. Rs~Ex. R5~ No. No. No. 675301<c1r. 312H au 282$% 302~
‘5313H 5 @‘?‘3@%‘%331% 129 Ex: RspEx. Rs~Ex. No. No. No. PEHPPI(E720N315HN
NO. ' RZa | | R3a | R4a , RSa . Rﬁa
351 H H 4 . H H
[ ]
U352 H H 2 H H
353 H ] H % H H
- 1354 ; H H N\'/é ' H H
_ - 1 ' | [:éfn '
355 H H Ué H H
356 8 | ® 5 H H
o . o.\/:r | . .
357 i =" | H®H &i | H | H
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0 285CT 305316 | NN 286cr 306317 287307H 318H ~Cy 28830§§ 19. NH, -
676v309. aN320aN 289310/ 321cx' . 300.311322 "H 130 20 J |I§ar‘9’a§§0% i)
01/9829 /19720 Exanpl e Table 10. Substituted - '
3-[5-(b']evr‘1(§§p3#$ i en-2-yi)-4-nmet hoxyphenyl]- PCT/USO1/19720
1-[€3.5-di met hoxy) phenylj-2-buten-1-ones. Exanple R 4aR 2P No.

EXAMPLE

NO. RZa R_Sa ‘ _R4a ! RSa. : R611
358 H H | E H H

4

359 . H [ H ¢ , - H " H

Q

360"__H".H' 2 , 3} H

A%

361 H ' | 3 " H

Q

362 H H - 3 H H
Sl

¥ | H H : H H

364 H H 3 | = . E

e




3230me0ME 3240CH2COOHOME 3250meCCH2COCH 131 20 January 2005 o 01 98291
PCT/'US01119720 Exanpl e Tabl e 11.1-[4- (Heteroaryl or 20 January 2005

‘Het er ocy. enyl]- _
1(2-car bgjgy‘frirefsgﬂxy- 4- rret hoxy) phenyl ] - 2- pr open- 1- ones. EXRWI[[ESOIII{HZOBZG 327
328 329 RRa H R3a 'H H Rda Rba H H Réa H ,

Example Table 12. 3-[3 or 6- (Heteroaryl)«-z-carboxymethoxy—4-methoxy)phenyl]-
1- [(3 4s5- trlmethoxy)phenyl]-2-propen-1-ones :

5
Example | P | RSB | rP
Number = | | '

l3es | H H

lses |  ® H sk

367 | LL" H | H
o

368 H H

138




132 EXAMPLE NO. 330 331 332 333 334 335 R2a HH H R3a % Ij RJla Rygo(!'ngi R6a:
H H 20 January 2005 WD 01/98291 EXAMPLE anuary’

WO 01/98291 , '  PCT/US01/19720

Example Table 13. 3-[3 or 6-(Heteroaryl)—2,4-dimet]1oxjr)phenyl]-1-[(3,4,5- _
: - trimethoxy)phenyl]-2-propen-1-ones. '

5
Example B RSB rP |
Number _
369 H | H 3
- ar
370 H | =m |

371

372  sla H | H

7139




NO. - 336 337 338 339 340 341 342 134 Rea HH H H R3a H H,H H H Rla,
PCTI USOL/ 19720 Rya Réa H H January 2005

. W0 01/98291 : ‘ ' : PCTIUSOII179720'

Example Table 14. 3-|2- or 6-(Heteroaryl)-3, 4-d1methoxy)phenyl] -1-[(3,4,5-
trlmethoxy)phenyl]-z-propen-l-ones.

5
|Example | g2 5P g
Number '
373 H H

374 ® | =

36 | s & CH H

1490




‘WO 01/98291

s -

"H H EXAMPLE NO 343. 344 345 346 347 348 349 350 R2a
Rda Cir RSa HH

5‘0’ W;a'?mif%?} 5‘005

HHH-

 PCT/USH1/19720

Example Table 15. Substituted 1-]2- or 3-(Heteroaryl)-phenyl}-3 [(Z-carboxymethoxy)-4-
- methoxyphenyl}-2-propen-1-ones.

5
- 4 6
EXAMPLE R R gl R r%®
NUMBER

377 | Y | H F H H
T

378 F B H

379 F H H

380 F H H
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: HHHHR6aIHHHHHEXAIVPLE NO 351 352 353 354 355 356 i57 RZOaOSHHHH
O OHH

0 January 2

WO 01/98291 , ! ' o PCT/US01/19720

‘Example Table 16. Substituted 1-[2- or 3- (Heteroaryl)—phenyl]—3 {2, 4-dimethoxy)phenyl]-
2-propen-1-ones.
5

EXANII"LE RZG R3a | 'R4d . _ RS(I . R6(l
NUMBER
381 LA . Hm F H . H
382 5 H F H | H
383 H : 777 _ F H H
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R3a Rda Rya H H H H Rya H . 20 January 2005 WO 01/ 98291 EXANP‘.E NG 358 359

360 361 362 363 364 Rea H H H H R 3a 0" Jamuary 2005
WO 01/98291 : . | ~ PCT/US01/19720
EXAMPLE I B L
NUMBER
{384 - H F H H

Example Table 17 Substituted 1-[2- or 3-(Heteroaryl)-phenyl]-3- [(3 4-d1methoxy}p]1enyl]-
2-propen-1—ones

NUMBER
385 H F H H
386 H F H H
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H Rda PCTI US01119720 Rka Réa HHHH HHHH 137 WO Ol/g@%Qa]ﬁu%Q: 335'(5‘?”’
2005 PCT/USO /19720 Exanple Table 12.3-[3 or 4
6-(Heter%‘x‘§ﬂ)9 ﬁ car boxynet hoxy- 4- et hoxy) pltenyl]- 1- [(3 -tri

€ i’

met hoxy) 2=propen-|-ones. H3CO ~ ° x' R6A OCH3 R@&Tﬁéﬁ@ﬁl?ﬂﬁ Exarrpl e
R PR5PR6P . . .
EXAMPLE RZa R3u 7 R4u RSu : R6u
NUMBER
387 | H F H H
388 H i3 H H

| Example Table 18. Snbstltuted 3-[3- 5- or 6-(Heter oaryl)—Z-(carboxymethoxy)-4—
methoxyphenyl]-1-phenyl-z-propen-l—ones.

144




Nunber 365HH 366HH 367. ~HH w 368HH 138 20 January 2005, WO 01/ 98291
PCT/ USQOl / 19720 Exanpl e Table 13.3-[3 or 0 January 2005

6- (Het er oar HQ 2, 4- di met hoxy) phenyl ]1-1-[(3, 4, 5-
trimetho %- ﬁ?l] 2-proper-|-ones. Exanpl e R3PR5PRGP Nuﬁ@ﬁﬂE@HyHHDB7OHH

371HH 372HH 139,20 January 2005 5 WD .01/98291 PCTI USOL/ 19720, Exanple Tahl e

14. 3-[2- or p-tFeterparyl) =3, Z-dierhoxy)phenyi - 1=1(3, 4, 5-
_trhuethoxy)ph=Exhﬁqﬂ%-Jropeﬁ?ﬁ ones Exaﬁﬁﬂe Nymber GB
- Number | |
389 H s gg H
.390 H _ '3; _ H
391 . H H sk
g
32 H | H sl
393 H H
| 394 H H
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373 374 375 376 R2D H R6P H 140 WO 01/ 98291 20 January 2005 ‘PCTI USOl/ 19720
Exanpl e Table 15. Substituted 1-[2- or U January 2

s (Heter henyl ] - 3-[ (2- car boxynet hoxy) - 4- et hoxyph
pr open- |-onééé9)”’EXA|\/PLE NUMBER 377 378 379 380 R2a R3a R45%Eﬁ}§]0ﬁ§’520

Example Table 19. Substltuted 3-[3— S.or 6—(Heteroaryl)—2 4—d1methoxyphenyl}-1-phenyl— :
2—propen-1-ones

5
Example )P - gB %P
| Number '
395 | = H

396 I S 5 H

97 | = T H gs’

398 : H | =
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R 6a H 141 20 January 2005 WO 01/98291 PCT/ USOL/ 19720

‘Substit
2- prope
WO 01/9
Substit

uted 1-[ 2-

or 3-(Heteroaryl)-phenyl]-3-[(2,4-di
| - s. EXAVPLE NUMBER 381 382 383 R2a R3a 142 R 4a
£39P B

arrpl'e Tabl e 16

T WoRpBRenyl - |
F RSa R6a H i

LER2aR3aR4aR5aR6a NUMBER 384HFHH Exanpl &CEABI0E19720

- phenyl ) - 3-[ (3, 4- di net hoxy) phenyl | - . -

uted 1-[2- or 3-(Heteroaryl
| Example R3l3 P rSP
Number
1399 s ??., H H
J
400 H H

Example Table 20. Substltuted 3-[2-, 5- or 6-(Heteroaryl)-3, 4-d1methoxyphenyl]—1—phenyi— :

2-propen-1-ones.

2 .
Example roP roP
Number :
401 H H

147




2 proper-l ones. EXAMPLE NUMBER 385 386 R2a R3a R4a R5a, (gg]a ino
January 2005 .WO. 01/98291 EXAMPLE NUMBER 397 388 R2a a‘?‘nﬁﬁéyF%/ Ty H

PCT/ USO 9 ‘
1<W]0 &%9291 , PCTAIS01/19720
Example |  p2b . RSB - r%P
Number ' '
| 402 H H

403 - H | H

A
J
404 H H | 3
/
1{ 405 H H
406 H | H

148




R6a- H Exanpl e Table 18. Substituted 3-[3-,5- or ' :

6- (Heter oaryl ) - 2- (car boxynet hoxy) - 4- 20 January 2005

met hoxyphenyl | - | - phenyl - 2- propen-| -ones. OH HQ2C 0 .. RS -01, CO2H 144

Exanpl e Nunber  389HsH 390HH 391HH f , 392HH 393H|JTC§§ZﬁQ|‘1{1%7GO January

2005 WO 01/ 98291 PCT/ US01/ 19720 Exanple Table 19. Substituted 3-13-, 5- or

6- (Het eroaryl )-2, 4-d met hoxyphenylj-1 phenyl - 2-propen-1-ones. R6P OCI—|3

R5P HO2C Bmmpiled? able 21. Substituted 3-[5-(benzo[b]thien-2-yl)-4 -carboxymethoxy-z- '
methoxyphenyl]-1-phenyl-2-propen-1-ones.

R*™ O OCH,

RBOL
Rl | o/\ﬂ/o.H
!
| ;
EXAMPLE RZa | R?m ' R4a | _ RSa .. '.Rﬁaz
- NUMBER
407 H loMe OCH,- OMe o E
| | cyclopropyl |
w08 - |OMe lg H | o lm =
409 ~ [H - |oMe  |H H'- o ks
410 |E B F - |m - |u
m F | H | e JE B
A b F L 1u H

- 149




RBPRSPR6P Number 395HH 396HH 397HH 398HH 146 20 January 200'3 WO 01/ 98291
PCT1US01119720 Exanpl e R3PRSPR6P Nunber 399HH 400HH Exaffbl'@™rapye?dp

S opend ot 5 o O o Ropeberab Number a0 MBI BRI ¢
Nurher . , ' . .
ﬁ)XAMZPLE RZu B | i | g ] g

NUMBER
n3 F S N | F
414 F H - |F - |m H
a5 - |H Fo |F H- | "
4t | H F e | P | ‘IH R
417 B oMo ook,  |ome H
a8 |F ACE OMe ' '
-419___ H F | OM_e H | H
20 OH H Foo s -H
11 R |H  |H . CF =
1422 oMe B jF B IEE b
423' | OMe oo H _ | FV . o H
424-'  OMe | H e I—I H
425 | OMe | H H . | CH: H

150




402 403 404 405 406 H 148 H 20 January 2005 WO 01/98291 PCT/ US01/ 19720
Exanpl-e Table 21. Substituted 3-(5-(benzo[b]thien-2-yl)2U-J2aupsxyfthoxy- 2-
nethoxyphen%L - 1- phenyl - 2- propen-1| - ones. OH EXAMPLE R2aR3aR4aR 5aR6a NUMBER

- 407HOVE YRS H cycl opropyl 4080VeHHHH 409HOVeHHH 410HBENASIAPRRHH
412HFHHH 149 20 January 2005 : ‘ _ - _
| EXAMPLE Rﬁ.ﬂ. R30,. R4a i RSa. _ Rﬁu
NUMBER
06 |oMe CH; H L ~ H
127 OMe H S la CH;
028  |E |OMe |F oMe H
1429 H OMe Cl  |ome | S
B0 H OMe | coom | OMe | 1H
|3t |=m OMe  |OCH:COOH | OMe o Clm
| 432 H  |OMe CH,COOH OMe Ri:
$83  {H oMe scﬁzcooﬁ OMe =
a4 B H oMe  |SOH OMe | H
435_' - |H : OMe | SO,;NH, OMe R E:
436 ' | OMe o SO;N(Me)z | OMe | Hl
437 1H  loMe 00H2CH®H3)C- OMe - H
| | 00H |
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VIO 01/ 98291 PCTI US01119720 EXAMPLE ReaR3aR4aR5aR6a NUVBER 41BFFFFF A14FHFHH
415HFFHH 416HFHFH 417HOMEOCF3OVEH 418FHOVEHH 419HFuve‘H+?%27@@Raer45
4210HH. ‘;‘—;5? gééovoeHFHH 4230VEHHFH 4240MVeHCH3HH 4250MVeHH 50 20 January
2005 WO WEBLEE2S1 PCT/ [ TSO1/ 19720 EXAMPLE R2aR3aR4aR5aR63 W 720

4260Ve CH3HHH

- ) V Y - . ) . . T 6
EXAMPLE RZa R3a | R4a : RSa . _ R.a
NUMBER
438 H OMe NH, OMe |u

| 439 H OMe ' |N(CH),  |OMe - |H
40 H OMe NH)CH,COOH | OMe L |H
41 |H OMe o 3 OMe | H
42 |H | OMe - e : OMe b
443 1= OMe | $ OMe H
I/\N/
HN\')
444 H OMe | 2 OMe | ;.
/"\)
| 445 H | OMe | cH; oMe = |H
a6 H  |oMe  |cB  |OMe H
47 |H OMe  |[OMe - {oMe  |H
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4270Ne- HHHCHB 428 . HOVEFOVEH 429HOMEC OVEH 430HOMECOCHOMEH | |
431HOMe OCH2 OOOHOVEH 432 HOWVE CH2 COOHOVEH 433HO\/ESCI—|2COO—|@{ZbHanz1811Y-I(Z‘{Z@$03HO\/EH-
'435HOVESO2NH2OMVE . H 436HOVESO2N( Me) 20MVeH 437HOVEOCH2CH( NH2) C_OVEH 00H 151
20 Janual? ¥BBFIW0 01/ 98291 PCT/ [ 7SOL/ 19720 EXAMPLE ReaRIAAMIAYRES NUVBER -
438HOVENH20ME. H 439HOVEN( CHS) 20MVeH 440HOVEN(H) CH2COOHOMEH 441HOVBOA. OVBH

4APAOVEOVEH 443HOVERND 5 p
EXAMPLE | g2 | R3“ gle R . R
- NUMBER
448 | OMe OMe . | OMe H H
449 = loMe | oMe H H

| Example Table 22. Substltuted 3-[5- (henzo[b]thlen-z-yl)-z-carboxymethoxy—4-
methoxyphenyl]-1-phenyl-z-propen-l-ones

10

153




444HOMENOVEH 445HOVE CH3OMEH 446HOMECF30OVEH 447HOVEOMEOMEH 152 20 January
2005 WD 01/98291 PCT/ USO /19720 EXAWF, R 2aR 3ctR 4aR HCERr8M NUNVBER :
448onmeonmeoneHH 449HormeoneHH 5 1. 0 Exanpl e Table 22. Substituted -

-3-15- (beWEHIBFMi en- 2- yI ) - 2- car box- ynet hoXY4- | PCT/US01/19720,
met boxyphenyl I -1 - phenyl - 2- propen-1-ones. 153 WO 01198291 20 January 2005
PC I TIS0TT 19/ZU’YI:X. YEX. YEX.. JY No. No.No. 45004§3<476N :

No. | Ex. Y  |Ex Y -
| No. _ No. : -
430 : ' :
1| S 463 | 476 | - H |
(:@/ /] 3 | ¢
N < 1 r -
N . L
Clast| . - |
- N | 464 A 477 g
4 | N N
O ¢
. . N .

452 o . I ' _

: o g 465 H 2 478 . - é
‘ . N ] NF .
R JJT | T
, .W . ‘ ) . .

453, 466 o 1 479 Lo nan

-0 H
. | N : 7
o |7 O TO
* / § |47 —y g | 480 P
a7 eyt oo
. . 7 . o | N\ ‘
. so) C
_ , ' o0 ' SN
: 3 469 | | 3 482 P
AN . <°' (
. ) \N | N

154




H\ H 451ff/464~1477N -1 /14 4520 \465N478 "N  453c5466N \ 479/ N 454S |

1467~ t 480N N 455468' W 481 456469482N 154 .

PCTI USOL/ 19
| WO

720 A57"N 470'1' 4830l N) 458471484

20 Januatly 2006rW3TEH 98291

PCT/US01/19720

01/982?1
437 i | 470 A 483 e
: N
‘ | o0 7
&0 K ool
. - N N |
1458 - o 1 e . -
{D/. an| g | 484 . 2
aor | AT
N : : N ‘ :
459 R ) aan | ags : :
H < I HN.
460 73 . 3 486 M
Iy $
462 s | Tass T e
S _ .
Sy N
489 — 2
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“An | 459<D 472<485HN / . i H 460473< | /486N 461nnn 474487\ ~r 462475488
489 155 . WD 01798291 20 January 2005 PCT/ US01/19720 £k ampheryab) &t 23
Substitujed 4- (heteroaryl or heterocyclic)-2,4-d inet hox hen
[(3, S di &?&‘HZ& - car boxyi net hoxyphenyl ] - 2- pr open- | - onest 1’1¥72]°

Ex. RAPEX. R40EX. é}P No. No. No. 490501512N
' Example Table 23. Substituted 3-[4-(heteroaryl or ]1eterocyclic)-2,4-diineth01'{yphenyl]-1-

1(3,5-dimethoxy)-4-carboxymethoxyphenyl}-2-propen-1-ones.

ﬁx. R4 Ex. | R4B Ex. R4I3 |
No. | No. , No. |
490 3 501 3 512 H 3
T T | T
[ 491 502 \ 3 513 | Y
492 503 | - 2 514 [ lﬂ’ 3
| 493 — 504 '515'
o O
494- <°/\;[/§ | 505 <s]/ : | 516
N\ Nt
| 495 I {j/é 506 qé '5177.
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491Qd502513H "~ 492503514 493\ 504~N515 N 4940505S516 N 495a$06517 N 156 20
-~ January 2005 WD 01/98291 PCTI USO /19720 4960~- ~- - 507H518N J497a0H08N>519 N
-4980a509520 499.510521NH | S001 511\522HN N Exanpl e Table .

24. 3-[ 4-Waan@swaryl or Heterocyclic)-2-carboxynmet hoxy- 4- rtiisoypdreay| | -

3

| 496 O\;N/\l/é 507 . é\!‘l]/é : r <nj/§
497 | (oj/é | o _ <:j/é ‘ 519 : uio/é

498 3 | 509 3 520§ $
499 03 510 3 | R 3
500 4 | . O 522 A

O Y

Example Table 24. 3-[4-(Heteroaryl or Heterocycllc)-z-carboxymethoxy—4—methoxyphenyl]-
_ -[(3,4 5-tr1methoxy)phenyl]-2—propen—1-ones. | 1

157




1-[(3, 4, 5- trlnethoxy)phenyll 2- propen-| - ones.

157 20 January 2005 WO
101/ 98291 PCTJUSO1/ 19720 Ex. R4 Ex. R40EXx. No. No. No. 53 758425152 045auCSYI N -

-1 524 a g;om%%zagliw O 525 536s547H 526 \ 537 $

| \\y 548H /NN -

PCT/US01/19720

158 -

wl RY e R“ﬁ S
523 o % 534 | 545 Ho 2
SRl NKes
524 o~ 3 535 _ 2 546 A |
525 536 A~ § 547 | H.,- 5’
526 — < | | . —
.. | r Kjl/g | 537 <\JI/§, 548 Hgg
527 o3 1538 s % 5490 /=
T T o
528 | <j/é 539 s\/j'/g 550 RN
N = N : _.
529 o\/ju/é- 540 {Té 551 H@/ é
50 Y e | |
ot T & T <
5311 C[/é 542 (j/é 553 Ué
Q | l‘ _




527 538 'Y 1549H ¢ N 528 0 539550 N14 529 540N 551H Cl11 530 541552 531 542 .
~ . 553H GaN- 158 20 January 2005 WO 01/98291 PCT/ US01/ 192;02(§ra@4arﬂ4m5 '
RAOEx. R40

WO 01/98291 . PCT/US01/19720
=1 R[] ORT O (EmlRE
s2 |, é. 543 e 2

T SRS
533 _ é 544 é 555 | - s
: =
ORI o
N =

Example Table 25. 3-[4~(Heteroaryl or Heterocycllc)—z 4-d1methoxyphenyl]-
1 [(3 4 S-tnmethoxy)phenyl]-2-pr0pen-l-ones.

Ex. R* TEx - R Ex. R
No. | No. | ' No. '
["ss6 | - 3 567 3 578
T T
557 | | 568 ' 579 |
| /\jg o
d | s _
558 | 569 | 3 580

159 -




No. No. No. 53205431 554NH N 533544555-. (N) Exanpl e Table | ' ‘
. 25.3-[4- (Heteroaryl or Heterocyclic)-2,4-di net hoxyphenyd{ Januirj[’(@% 5-tr
JﬁEtbOX% %%(] -proper-1-ones. Q OCH3 OCH3 Ex. RA~Ex. RA~Ex. R4~ No. No. No.
7p° 5

556567 68_ 579HN, f $ 558569s580. H 159 20 JRGTAISPIMIE WO
01/ 98291 PCT/ usou 19720 Ex. Ex. R4~Ex. R4~ B
 Ex. TR Ex. R Ex. - R®
No. . No. , No. '
559 o 3 570 | 3 581
(Y T
=
560 o | $ '5_71 $ ' 582
| 561 o3 |72 3 583 |
ot T
562 ' $ 57 W i- YN 2
N
563 3 574 A 5 15851 3
| O/ | \ J/ | ““C.r
, N N g :
{564 C}A NEZE - 3 586 | 3
565 3 | 576 -' S 587 N '-é
| <°J/ | Ly ON:
566 | SEd] L 3
P N F

160 -




No. No. No. 559c¢i 570N58. 1. H r 5600 57115821 \ 5610 572583 N 5630573!\!5841_

. 5630574H 585 H 5640675N586H 565576r' 1587NH 566. ..57758B.Jandacy 150120
January weln0¥43;01/ 98291 PCT/ USOL/ 19720 Exanpl e Tabl e 26@%@ ég@beroaryl
or Heterocyclic)-3,5-dinethoxyphenylj-1-[(3,4,5- trinmeth
- 2-propen-1-ones. O Ex. R4~Ex. RA~Ex. R4 No. No. No. 589600611H

Example Table 26, 3- [4-(Heteroaryl or Heterocyclic)-3,5-dimethoxyphenyl]-1- [(3 4 y -
trlmethoxy)phenyl]-z-propen—l-ones

Ex. R* Ex. | RY Ex. o

" Ne. | ' No. _ _No. _

589 | | 600 2 611" H 2

BNl Kes

590 | ~ 3 | 601 _ 4 612 -VS
og | g | m@/

oLy g |2 3 e

592 | 1 603 614

593 - <j/§ ‘ 6_04 | <j§ 615

594 (j]/% " 605 ) \/j/s 616

161 .




al p 5900CT-, 601612 591602613K 592/ N603N 614 Cr 593c:N6o 4%25 616I
161 20 January 2005 WD 01/98291 PCT/ US01/19720 Ex. R4~ ﬁﬁ‘ Exy

595606HY617H 5960 607H 618Ham UN 5970a608( N) 619 598. CBOQf N620NH 599610621
. WO 01/98291 PCT/US01/19720

Ex. | R® Ex. | R® | Ex. R¥
No. No. o No.
595 606 H 2  |617 H
a | a8
596 - 3 607 i | $ 618 - 3
O T
597 e eosl' | g 619 3
a o || O
| N -
598 o é | 609 3 620 ;
| g | | T | | CE
599 ,@/é 610 | @/ﬁ (?21 - O/é

Example Tahle 27.. Snbstltuted 3-[4 (pyran-z-yl)phenyl] -1- [(3 S-dlmethoxy)phenyl]-z-

propen—l-ones :

162




Exarrpl e Table 27. Substituted
3-14- (pyran-2-yl)phenyl ]-1-[ (3, S-di i met hoxy) phenyl ] - 2- %Qﬁéwafyo%%%‘% 162
20 January 2005 WO 01/98291 PCT/ USQ /19720 Exanpl e R4aR2PR3PR5 3 Nunber -
622FOMet OWQQUZHZC@-IOVEOVEH 624FOCH2000HHOVE Exanpl e PramU$912%720

Substi t ut ed 3- | 4- (pyran 4-yl)phenyl | - 1- 1(3 5-di et hf oxy)phenyl) 2-

RSP —NuTher

bZ95.  FUVE

HOVE

propen-| - onegTExanpte REAR2(TR3
| 62600%20(040@%51@27FCD§2I@C0-1H 3620 Janugg3p 200, 5 6 0lL/ 98291
PCTI US011197p0 Exanplle Talte 29.! Subskit ut ed | R
3- [ 5- (benzo[ bNmmkent- 2+ y| ) - 2- (2- car boxy- 2- pr opoxy) - 4-
nmet hoxyphenyl ] - 1- phenyl - 2- propen; | -ones.
622 F OMe H. OMe
623" OCH;COOH ~ OMe OMe H
624 F. OCH,COOH | H OMe

Example Table 28. Substntuted 3-[4- (pyran-4-y1)phenyl] 1- [(3 5-dimethoxy)phenyl}-2-

propen-1-ones.

5.
Example - R““ RZB R3|3 _ RSB
_Number
625 F - OMe H OMe
626 | ocrycoon bMe - OMe H.
{627 F OCH,COOH H OMe |
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Ex. Ex. YEx. Y, No.No.No. 629c\ 642656N 0 6300643W 657 n"f’ 44H658
632nnr 645nr-r 659(X5 c~O . 164 20 January 2005 WD 01/ &fnﬁéﬂ 119720

N 633i \646V660rooll N O 634647."' 1 ' :
: WO 01/98291 ‘ _ PCT/US01/19720

Example Table 29. Substituted 3-[5-(benzo[b]th1en—2-yl)-2—(2—carhoxy-z-propoxy)-4-
methoxyphenyl]-l—phenyl-z-propen-l-ones

HsC G,

Ex. . - Ex. Ex.

Y Y _ Y
No. ] No. ' - { Ne.
629

o et |t o

630 |- w 643 | ann 657
/ Ao
' {
: . H .
\ IEeONE
1 N
632 e 645 | ann 659 | A
0 H o ‘ 7
SOl Res C
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WO 01/ 98291 VIII. Biol ogical Activity of Active Conpoungds The abI%(]) y.of a
-~conmpound described herein to inhibit the expression of W 5nost
can be assessed using any known nethod, including that descrl bed in detail

- bel ow. PMEPEYIBRY vascul ar endot hel i al cell's: Two to four RGIHESORANR0P150
plates were trypsinized and the cells transferred to a 50 nL  conical _
cefifp] TUge Tube. JJj}e cCelTg Werg pelreted, refuggRended ana COURfgd using |t he
trypan |bl ue ion netfhgsd.{ Cel | s wepe resuspehded at a conentratloH of
36§ 000 jcel I's end 1rerasa|qu ed per yell.{10 Cel e to
241 wel If tissie c e pl gtes.| The&. infeachfwell shoul ¢
appr oxilmat el y~90- 95% conf lluent{ byt owt ng day. Cel 2 Z
ol ger tthan passage 8. Wate¢r soj ubl &"conffounds Conpounds We}"e initially
scfeengd at 50 pMand 10 M A B0 nM stock solutioh for 15 each conpound
wag pré¢pared in culture ngdiunp The stock solutioh was diluted to 5 nmM gnd
1 ™ VWen 10 pL of the 5 rﬁ‘ﬂSsqutlon was .aHded othe well (1 n1_ -
medi umfwel 1), the final ¢oncent $ 50 pM| Adding 10 L of "the 1 |nM
sojution to the well proviides la . oncentration of 10 pM 20 167 40 -
-Jahuary 2005 WO 01! 98291 Mt erf i myg comaound% PCT/ US01/ 19720 Conpoynds
~whjch Wll not go into soluti o+n i r'i' cul ture npdiunjwere resuspended in
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DMSO at a concentratlon of 25 mM The stock solution was_ then d| luted to
the fi.nal concentration in culture medium The old md%%rﬁ%ér§8%99%t ed
and 1 ntw((); }?he new nedium with the conmpound was added. For exanple, if
the finaVo®BM8Mtration was 50 M the 2 pL of the 25 M\APQT«%?@% 9added
per mL of culture medium The 50 nM solution was diluted for |ower o
concentrations. Exanple 669: In Vitro MCP-1 Activity Assay 10 Cul tured _
-human'endot helial cells were seeded in 9’6 wel |l plates. On the follow ng day:
cells sti NE-< in the presence or. absence of
conpoun s l%%?\}ae%&ﬂqﬁa%ve%%é? |sh a dose curve and 1 C50 for each
conpound, rrul tiple concentrations in 2- fold increnents were used. Cells

. were exposEhe tbilifNGf 8 camgoadheoiibsl hasinapinldkitthé expteskboheflvSAMeinnext
day the cells were visuall exam ned VI a Ilght mcroscopy to score for 15

vi suahoskpHRe gpessed peng juy at fieperibed in datell bolgw.- anal yzed by
an MCP-1 i munoassay kit (R & D Systems) ‘This assay i5s a’ sandwi ch

‘i mmunoassay using i nmobilized anti-MCP-1 antibody in 96-well. plate to
-capture secreted MCP-1 in cell culture nmedia. Captured MCP-1 is o
- subs eBxepating viecwor endethtlinlzelor se radi sh per oxi dase- conj ugat ed anti- MCP-1
antl body for CO| or devel opnent. Results are expressed as | C50 val ues (the

unt of. dt 0% feduc

St O Ep IO TR 3R P bl e oAPLRA o ARG Gl GOYRERET (0,
IVUs cl @mﬁal beneﬁfuoe itlie. ARtRRYI1EWbieetiteld iBilbpaaddd dd Conattd usig ﬁie&rﬁféh'lﬂué’\er e.
seeded in 24 well pl ates. When cells 25 reached 80% confl uency, they were
made Gelusiwanethpd. changing nmedia to 0.2% serum (as conpared to 5% serumin
"normal culture nmedia) for 48 hours. The cells were then stinulated by
addi ti on ofelisYwererresnspendeliat prrenesntration ofib6.000 eekh‘/mn‘.maﬁohﬂﬂmds aﬁqﬂomﬁ in

DMBO. To %168 20- January 2005 WO 01/ 98291
per we 7

10 Cells were split into 24 'wsll. 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 's;’t‘ock.rsolution fé}:
15 each compound was prepared in culture medium. 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 Hinal
concentration was 50 pM. Adding 10 pL of the 1 mM solution to the well pro'vides a final
concentration of 10 xM. o |

20
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. PCT/ USQ1/ 19720 establish a dose curve and |1 C50 for each corrpLund, multiple
~concentrations in 5-fold increments were used. After 2P Wenuagwbaitqon,
3H-thymdine (0,5tC/per well) was added to the cells for 4 hours of

| abel i ngVOMEREY cells were then lysed in NaOH and, the ER&SIHIVEN2GH
“thym di ne incorporation was determ ned. Results are expressed as |C50

val uewdteR s torpotmdsonmpound (M required to achieve' a 50% r educt i on
corrpa‘r"e_cl“l__r_l_‘%'o contraol (ceflTs stinmulated with 5%serumonly)). Table (3)

EXAMPLE MCRI Activity Snooth Miuscle Cell. NUVBERI C50Q (M Activity | 85_0 (M
61ND0. 45 5Kpowmesndsowhish il motoap: intg salukipn ipubiurg mediymowersaregygpendsdsg) | 53

23ND2nRAs 820} e diafith 3% MPnivNOTnd S bdltbn was then diluted o the final
concentration in culfure medium. The old medium was aspirafed and I mL of the new mediuin _

5 with the compound was added. For example, if the final concentration was 50 pM, the 2 pI of

| fhe 25 mM stock was added per mlL of culture medium. The 50 mM-‘solution was diluted for

lower concenirations.

~ Example 669: In Vitro MCP-1 Activity Assay

10 - Culiured human endothelial cells were seeded in 96—Well'p1ates. On the f&llowing day
cells were stimulated with TNF-o (1ng/ml) in the presence or absence of compoundé dissolved
in DMSO. To establish a ‘dose curve and ICsg for each compound, multiple concentrations in 2-
fold increments were used. Cells were _exposéd to TNF-o and compounds for approximately
16 hoﬁrs. The next day the cells were_viéually examined via light microscopy to scor'e. for
- 15 - visunal signs of toxicity. Cell culture media,‘ diluted 1:10, was analyzed by an MCP-1
‘ im_i:nﬁnoassay kit R&D Systems). This assay is a sandwich Immunoassay usmg immobilized
anti-MCP-1 antibody m '96-w'ell 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 forrcolor develOpmeﬁf. Results are expressed as:IC50 values (the amount of
20 éompound (p.M) required to achieve a-50% reduction compé.red to control (ceHs stimulated
- Wlth TNF-at only)). R ' |

Example 670: In Vitro Smooth Muscle Cell Activity Assay

- Cultured human aortic smeoth muscle cells were se_eded 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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169 20 January 2005 WO 01/98291 PCTI US01/ 19720 Exanple 671: Jn Vi tro VCAM-.1
-~ Assay . The conpounds were added to the plate (each conffbuRGUPEYdOHE in -
duplicate). pl ate was prepared for VCAM expression n | at e was
pr epar ecﬁbd’r”%M expression. Imediately after the coﬁp%&ﬁﬁgoaﬂ% added,
TNF was added to each well 100 wunits/nmL TNF was usually added to each
wel | . esibilizsh adike | @trve fand NFC sy afor esachncdnygpund rinexltiple  condeiratems hinnévfoldot was

titrated to: determ ne e i pum concentration., Therefore.this
concetreReraged, Ate: A0bt RAbarR: Bab e NS PRl das 4e (o 10
uni t sfelecABr 4Hduks GFISRMREO VRRRBY ‘éﬁihslwere g %;ﬁslgah%raw nd, M padel o8t 37C,

5% Q02 overni ght (approximately 16 hours). next day the plates were
c hec kthymidige indopmratiar wat dgermined.cResbits ateeaxprasesdeasaliyso vakga (the iagevnios!
toxicity. Rec s were made .of any cel] death, debris, or. nporphalo ,

¢ i ngEambornd, (M) TeguiTed, K RS 8 oYiYb SIS STEPEER 4p £oBIRo} (RIS SyRiad:
degr eg;@fsor BOLAT ol of the conpounds of fornmula (1) was determ ned by the
assayg.lﬂs‘lzﬁe resolt?;@g are provided in Table 4. 15 Table 4 XZVCAM 1 |1 C50 (pM
“4- car boxynet hoxy- 3, 5- 2, 4- di et &oa é-(benzo[ b] t hi en-2-0. 7 .di net hoxy, sodium -
saltyl) 2,4,6 trimethoxyT I 2, 22414 B¥or00. 7 170 20 January 2005

- MCP-1 Activity Smooth Muscle Cell
EXAMPLE | |
NUMBER - ICs (1M) Activity
| ICs (M)

3! D T 5
5 ‘ ND | 045
50 ' 50 9%
3 , 36 | 1.25
4i' ' ND ' 125
3 3 04
—T 10 - T 753
G — 5 | Ti5
7 N - 153
3 — XD ——233"
& N> _ 135~
g S5 033

~ ND =Not determined
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0 /98291 PCTI USO01/ 19720 2, 3- dlchloro 4- met hoxy5- br onp- 2- et hox _
tri met hoxy4- hydr oxy- 3, 5- di met hoxyl 3, 5-di net hoxy-#4 (anuary 005

ti methoxy. 1. net hoxybenzyl oxy) .3, 4, 5-tri net hoxy5- br onp- 2- net hoxy1-
t r MERI82Y 3- br ono- 4, 5- di met hoxy1 PCT/US01/19720
trimethoxy3, 4- dlnethoxy 5-phenyl .1

1
, 6-
5-
4
5-
Y oxsngle 7 ORI AN RRlaboxy 5 (benzo[ b thien-2-°1, 2"y
;
4-
5-
- di
5-
5-

o< -

boxyret hoxy- 3, 5- 2, 4- di met hoxy- 5- (benzo(b] thien-2- 1.3 dlnethoxyyl)

'; ;: %ox% ﬁ% o)g(l[fb%ic{éﬂ%?ré%%ﬁ Chﬁ%aé?l §°1§‘§?‘%id5nﬁt §9%¥%n duplicate). One

iphae Wﬁ rEpared feyEAM Exlﬁfeésmﬂ dridicB p Patabvhifﬁpared for ICAM expression.
tri met hoxy2- met hoxy-5-(5-nmethylthien-2-yl)1.5 3,5-di net hoxy-4-(1, 4-.

tri %’Eﬂ;’ a%?ztﬂg'cgﬁﬁﬂuédsn%{ﬁtégxé@ded, INF was added to each well 100 -
- units/iL TNF was usually added to each well. Since each lot of TNF Va.nes in the nu@bér of
uﬁits, .eéch new .lot Was titrated to determine the op'timuni concentfation Therefore this
concentration changed. If 100 units/ml, was bemg used TNF was dilted to 10 umtsfuL and
10 L added to each well. '

Ahbhwo j-hoo-h-b-

wwwwmbbwmwm

W

The plates were incubated at 37°C, 5% CO2 'ovemight (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 (partlculate or turbity).

The degree of mhlbmon of the compcunds of formula () was determined by the assays.-
The results are provided in Table 4. '

15

Table 4

X  Z VCAM-1
7 | o ICso (M)
- 4-catboxymethoxy-3,5- .‘2,4-djmethoxy‘-5—(benzo[b]thien—2- .0.7 .
dimethoxy, sodium salt | B 1) ' '
- 2,4,6-trimethoxy 2,4—diﬂuoro 0.7
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2,5 di met hoxy2 met hoxy-5-(thienn 2-yl)1.5

3, 4, 5-ti met hoxy3, 4- di net hoxy-5-(thien-2-yl)1.5 3, 4-di ch?%rJﬁ‘n?aWd%%%
sodi um 2- met hoxy-5-(thien-2-yl)1.6 salt

3, 4- di meWeYPE2%et hoxy- 5- (4- nethyl thien-2-yl)2 171 V\D 01/BEHHI1/19720
3,4, 5-trimet hoxy3, 4-di met hoxy-5-(3-pyridyl)2

3, 4, 577'_5'@1&3&:216!16#@%@&3’“0“-5 (TN58 om0 Y- héthoxy 1

3,4,5{tri methoxy5-bro |nethoxy2

3, 5- dlmx—heeéy%—ma* hoxy—5—(t+-hienr—-2-y :

- 4-i 0do- 2- met"h QWBPFE‘P#RSW 5- (|t hi eﬁ lg/dwxyf Z«iexgeqfo@r met haxybénzyl oxy) - 3-
3, 4,54tinmet hoxy2 nmethoxy 4-(3, 4-di net hoxybenzyl oxy) - 1, 5-1 ri et hoxy2
3, 5- di met habyditethoBytdret-hoxy3d, 4, 5- t r Brfel- trausthoxy: : ' ‘
3,4, 51 tr| met hox é brﬁérﬁo 4, 5-di net hoxy2 3, 4-di chl or o- 2- hydr oxy5
br onoq{ 2 M Qoxy4 (3,4, 5- 345tr|rnethoxy2 _
trimet hovaenzvl oxy) 3 - _nethoxy-4-(4-

3,4,5-trimethoxy 7 5-bromo-2-methoxy 1
2,3,‘4-tr1methoxy 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- 12
) | \Z)
4-carboxymethoxy-3,5- 2,4-dimethoxy-5-(benzo[b]thien-2- 1.3
dimethoxy yh
2,3 A-trimethoxy 5-(benzo[b]thien-2-y1)-3,4- 14
' ' ~ dimethoxy
3,4,5-trimethoxy 7-methoxy-5-(4-methyHen-2-y1) 15
3 ;4-djmethoky 2-methoxy-5-(5-methylthien-2-y1) 15
3,4,5-trimethoxy 2-methoxy-5-(5-methylthien-2-y1) 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-nmethoxy 3,4-dimethoxy-5-(thien-2-yl) 15~
3,4-dichloro-2-hydroxy, sodium ‘ 2-methoxy-5-(thien-2-y1) 1.6
salt
3, 4-dimethoxy 2-methoxy-5-(4-methylthien-2-y1) 2
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pyri dyl met hoxy), hydrogen 2met hoxy-5-(thien-2 yl)2 chloride 3- nethox - 4- (2-
-~ pyridyl met hoxy), hydrogen 2 methoxy-5-(thien-2 yl)2 chl%ﬂ geusry 2 63"

met hoxy- 4- (thlen 2-y1) 3, 4-difluoro2.1

3,4, 5-t r VB3 5- (benzo[ b] t hi en- 2-yl ) - 2- net hoxy. 2. 1. PCT/US01/19720

3, 4-di chl or 0- 2- hydr oxy2- met hoxy- 5- (thi en-2-y1) 2. 3 ' '

3, 4- dj netho¥ Eg—ﬁ-ﬁﬁé{ﬁ [ Thi en- Z- 3 ) didefiBks x%é?ﬁd?g Jamuar yy 200b
PCT/U801/19 20 172 2 Janua y 2005 . WD 01/ 91 CT/USC1/1972p
2;‘_3,4'LI I e I IICLIIUKf ~J 1 CLII\I/\_y 4 (2
2- met hoxy- 53’(1?%%6[58 )2 5 pyr |%§/’Iaﬁ m L@; ﬁ“?’f%?lz yl[met h1 oxy) - 3, 5-
3,4,5:trinethoxy. 2.5 7
3,4,5-trimethoxy . “5-bromo-2,4- dJmethoxy _ 2
3 5-dimethoxy ' Z-methoxy-5-(ten-2y0) | _ 2
4-iodo—2—met]ioxy . ‘ 2-n1-ethoxy-5-(thien—2-y1) 1 2,
(A dmethoxybenzyloxy)3- | 3AStmmethoxy | 2
methoxy |
4—(3,4—dimethoxybeﬁzyloxy)— 3,4,5-trimethoxy - . 2
3,5-dimethoxy '
2,4,5-trimethoxy , 34,5-timethoxy - - 2
3,4, 5-trimethoxy | ' 2—bi'omo—4,5-dimethoxy 2
.3,4-dichloro-2-hydroxy 5 bromo—-2~methoxy ' ol 2
3-methoxy-4-(3,4,5- = c 3, 4 S-mmethoxy | ' 2
trimethoxybenzyloxy)
7 3.—methoxy—4—(4? - ‘_ 2-methoxy-5-(thien-2-y1) 2
 pyridylmethoxy), hiydrogen
- chloride '
3-methoxy4-(2- Zmethory 5-(Men2yl) | 2
pyridylmethoxy), hydrogen
chloride _ -
2-methoxy—4;(thien¥2-y1) 3,4-difluoro _ : 21
3,4,5-timethoxy " 5-(benzo[bjthien-2-yl)-2-methoxy | . 2.1
3,4-dichloro-2-hydroxy - | 2—methoxy—5-(thienﬁ2-y1) . 23
3 4-dimethoxy 5-(benzo[bjthien-2-yly Z-methoxy | 24
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di met hoxy 4-i odo-2-net hoxy3, 4, 5-trinmet hoxy2.5 ,

2,4, 6-timet hoxy' 3-brono-4, 5- dlnethoxyz 5 ‘ 20 January 2005

© 3, 4- met hyl enedi oxy2- net hoxy-5- (5-nethyl thien 2-yl)2.5 4

- hydr oxy-Wo1@8at hoxy, 2, 4-di nmet hoxy-5-(benzo[ b]t hien-2- BCHW&MHFM&]saItyI)
3- et hoxy- 4- (3 2 nethoxy 5- (thlen 2- yI)2 6 pyrldylnethoxy)

4- met froxy5S Htfpen—2=yH)—= methoxys547(374-
3,4,5-tr|ne?hbxyu né@ﬁ@lened oxy enzyﬁ&' 5§ﬂ§e thoxy-4g?ﬂhien~2-
3,4, 5 trixmethaoxy3 vyl net hoxy 3,4 5-1 m'mf hoxv3-f I uoro-4- 3
3, 4- dj met hoRyBetBPBt-2- 5- di mpt hoxy-gnethoxy-5-(thien-2-yl) 2.5 |
2, 3, 4-t nret Loet hoxyy 5-(thien-2-yl).- .3 3, 5-dilnmet hoxy-4-(3, 4, 5-
3,4,5-tnnetﬁ§é§%§%gg ggthoxyaenzyloxy)
3,4,v-fr| net hoxys- (ELamnf\/If hien-2- \/1\ 3 4- 3
-(ﬁJr-Z-yIinethloxy) 3,57 4 5-frimethoxy. 2.5
dundhoxy '
4—1qd0—2-methoxy | 3,4,5-trimethoxy 25 ‘
2,4,L6—t1'imethoxy' 3-bromo-4,5-dimethoxy 2.5
3,4-methylenedioxy 2—méth0xy—5—(5 —metﬁylthien-—Z-yl) 2.5
4~hyd1‘oxy—3,5-dimethoxy; _ 2,4-dimethoxy-5-(benzo[b]thien-2- 2.5
~ sodium salt yD)
~3-mothoxy-4-(3- “F-methoxy-3-(then-3-y1) 56
pyridylmethoxy) - '
4-methoxy 5-(benzo[bthien-2-yl)-2-methoxy 29
35-Gimethoxy 4G4 3,3, 5-Erimethoxy 3
methylenedioxybenzyloxy)
3,5-gimethoxy-A-(thien-2- 3,4, 5-\rimethoxy 3
yimethoxy) |
f 3,4,5-trimethoxy 3-fluoro-4-methoxy 3
3,4-dinieﬂ10xy ' 3—bromo-—4,5-dimethoxy '3
2,3,4~triniethoxy_ 3,4-dihlethoxy-5—(thien-2-yl)., 3
3,5-dimethoxy-4-(3,4,5- 3,4,5-trimethoxy 3
hﬁndhmﬁ%amq&nq@-
3 4,5-Cimethoxy 5-(-acetylthien-2.y1)-3.4- 3
dimethoxy
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4-
5-
2,
. 5.
2-
3-
2-
4-
p
p

|rrrret hoxy 173 20 January 200-5 WD 01/98291 PCT/ US01/ 19720 :
met hoxy2- net hoxy- 5- (t hi en-2-yl ). 3 2, 6-di xnet hoxy2- net At jpnuary 2005
(thi en-2- KH%S 3, 4- dr met hoxy2- rrethoxy 5-(thien-2-yl)3
4, 6-t r HRVMERL- et hoxy- 5- (t hi en- 2-y1) 3. PCT/US01/19720
,4,5tr|rrethoxy2rrrethoxy5(th|en2yl)3 R J
(2, 4- di met hoxyehRRy! ) 3, 4, o-[U T I TELRRemiRy-5 %h:cn-z-yl) 3 ly '
br ono- - 4, 5- di met hoxy2- br ong- 4, 5- di net hoxy tr| met hoxy4- hydroxy '3.5
met PW—A-?WW ) t4—ethoxycar bonyl -
rretroxy 5 9’I)3 7 tenzyl OWE‘O?S}';?B@%%’}(?}H 3 ' '
(2,3 -|qnnroovlld9ned|0xv | -| 5-(bhez zo[blthien-2-vyl)-2{4. - 3.8
ropoxy) - 3, 53ddEteRydi met haxy 3-2veethexy->4tign-220het hoky- 53(thilen-2 yl) .4
yridyhnet hoxy)
© 2,4,6-trimethoxy 2—methoxy—5-.(thien—2-y1) 4.3
3,4,5-trimethoxy 2-methoxy-5-(thien-2-yl) | 3
5-(2,4-dimethoxyphenyl) ' ' 3,4,5¥tri1nethoxy 1 3
2-bromo-4,5-dimethoxy - 2-bromo-4,5-dimethoxy _-3
345 methoxy “Ahydoxry ] 33
3-methoxy-4-(4- - 345mmetboxy | 3.7
methoxybenzyloxy) | ' '
A-(4-cthoxycarbonyl- 2-methoxy-5-(thien-2-yl) 37

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-yf) - 4.
pyiidylmethoxy) | |

4-(3-acetylphenyl)-2-methoxy | _ 3.4,5-trimethoxy ” R 4
3,4,5-trimethoxy 3-brom6-4,5—dimeﬂ_1’oxy ] 4
3,4-mcthylenedioxy - "+ 5-bromo-2-methoxy — BB ‘4
3,4-methylenedioxy ~ 2-methoxy-5-(fien-2-yl) 4
- 3,4-methylenedioxy 2~methoxy~5-(4-méﬂ1y1thien—2—y1) 4
" 2-methoxy-5-(thien-2-y1) - . 4—ethoxy-3;ﬂu6ro - 43
3,4,5-trimethoxy “ , | 5-(benzo[bjthien-2-yl)-2- 4.3
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'ooooh

- (3-acetyl phenyl)-2- et hoxy3, 4, 5-tri net hoxy4
, 4, 5-tri met hoxy3- brono- 4, 5-di met hoxy4 3, 4- met hyl enedi o’/ 53 HERY- %Oor?et hoxy4
,4-net xy2- met hoxy-5-(thien-2-yl)4 3, 4-net hyl enedi ox
met hox %OOHE%EhyHm en.2-yl)4 CTfU3/01119720
nethoxy 5- (t hi en-2-yl)4-ethoxy-3-fluoro4.3
, 4, 54tri net hoxy5-(benzo[ b]t hl@fbo&yyje)ho%y&ﬁethaﬂy&&mm} ary: 5005 WO
1/ 98291 PCT/ US01/ 19720 car bdxymet hoxy- 4- met hoxy, sodium- salt-
4,5{tri met hoxy5- (benzo[ b] tHi en-2-yl)- 3, 8t 5 di met hoxy
, 4, 5{trinmet hoxy5- (benzo[b]tHien-2-yl)-2,4- 5 di net-hoxy
- (4- ¢ar box e Sayiethpxy 3- 2- rfet hoSybdnzébihemn- 2ypl3ls nethoxys
, 5- dit met. hoxy-4- (2- 3,4, 5-trji met hoxy5 et hoxyet hoxy) '
: dimethoxy
3,4,5-trimethoxy 5-(benzo[bJthien-2-y1)-2,4- | 5
dimethoxy
4-(4-carboxybenzyloxy)—3¥ N 2—ﬁaethOL’y-5-(thien-2-y1) 3
methoxy -
7 3,5_—dimcthoxy4-(2— ~ 3,4,5-trimethoxy - 5
' methoxyethoxy)
2,3,4-trimethoxy 5-(4-formylphenyl)-3,4-dimethoxy 5
2,4-dimethoxy 4-trifluoromethyl 5.3
3,A-difluoro , 2-methoxy-5-(tmen-2-yl) . 3
© 3,4,5-trimethoxy ' : hydrogen 6
* 4~(3-chlorophenyl) ' 3,4,5-trimethoxy l ' 6_:
345 nmetboxy 4-(thien-2 1) ‘ 6
5-(3-chiorophenyl) 2,4- 3.4, 5-tmethoxy 3
dimethoxy
4-(4-aminobenzyloxy)-3- 2—me’ihoxy-5—(thien;2—y1) -, 7  7
methoxy Sl
3-methoxy-4-(3,4- 3,4 5-nmethoxy 7
- methylenedioxybenzyloxy) ' | '
~Z-hydroxy-3-methoxy T 3-methoxy-5-(thien-2-3]) 7
3.3 Atomethoxy 5. (benzolbjimen2y)2.4 | 8.1
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2,3,4-trinmethoxy5-(4-fornyl phenyl) -3, 4-di net hoxy5.
2, 4-di met hoxy4-trifluoromethyl 5.3 3, 4-difluoro2-net hoxy2&- ‘fat“ﬁ"laéﬁ %09/5?)6
3,4,5-tr] %125% hydr ogen6 4-(3-chl orophenyl) 3, 4, 5-tri net hox%'
3,4,5-trl %‘2}4 (thien-2-yl)6. 5-(3-chlorophenyl)-2, 4- PETAUSII2Aet hoxy6
di met hoxy 4-(4-ani nobenzyl oxy)-3- 2-net hoxy-5-(thien- 2 | ) 7. et hoxy
3-met Qoxy-4-(3, 4- 3,4,5-tringt hoxy7 neldgéthoedi oxybenzy| doxy)
4-hydroxy- 3- net hoxy2 met hoxy-|5- ('t hi en-2-yl )7 : _
2,3, 44 ™ Fargegy— 4005 WO
01/ 98291 PCT/8801 1 720 di net ENzZo
[ b] t hijen-2-y1)-2- 8.3 carboxynet tmrbpxgﬂmathbtwﬁynethoxy
3, 5-dil-tert-butyl - 4-met hoxyhydr ogen9
3,5-di-tert-butyl-4-methoxy hydrogen _ S
3,5-dimethoxy-4-(0- 5-(benzoblihien2y)-2,4- | 10
morpholinoethoxy} dimethoxy |
2-methoxy-4-(3-- - 2-methoxy-5-(thien-2-yl) | 1
methoxyphenyl)
3,4-dimethoxy 5-(benzo[b]thien-2-y1)-2,4- 11
' dimethoxy
3,4,5-trimethoxy | 4-bromo 11
2,5-dimethoxy-4-(thien-2-yl- * 2-methoxy-5-(thien-2-y1) 12
| methoxy) ' ' |
- 3,4-dimethoxy o - 4-(thien-2-yl) 12
2,4-dihydroxy T ~ 4hydroxy | 12
Sbromo-2,4-dimethoxy | 3 4,5-mmethoxy 25
2,4,5-triethoxy - 3;bromo-4,5-di1nethoxy - 15
“Z-methoxy 3 4-dimethoxy ) 15
~2-methoxy-A-(fhicn-2-31) F-methoxy-d4-(thien-2-yl) 16
2,4-di-tert-butyl-3-methoxy ~ 4-methoxy _. 17
hydrogen ' -+ hydrogen : 23
- ‘4-fluoro T _ 4-fluoro - , | ,25-
hydrogen _ 4-nitro - _ T30
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3, 5 dlnethoxy 4-(2-- 5-(benzo[blthien-2-yl)-2,4- 10

* nor phol i noet hoxy) di et hoxy 2- met hoxy- 4- ( 3-. 2- et hoxy- 52Qﬂ‘?’1né‘ﬁr2 %/9(3511 _

nmet hoxypg&“%‘(%ﬁ% 4-di met hoxy5- (benzo[blthien-2-yl)-2,4 11 di net hoxy 3,4,5
1

177

t mret hox 1 2, 5-di met hoxy- 4- (t hi en-2-yl - 2- met hoxyRPGUPPH{IEF02- y| ) 12
met hoxy) 3, 4- dlnethoxy4 (thien-2-yl)12 2, 4-di hydroxy4-hydroxyl2
5- br ono- 2, 4- didwmicthoxy 3, 4, 5- trlnethoxy12hﬁmngan EY]
2,4, 5-tr|ethoxy3 br ono- 4, .5- dlnethoxy15 4- nethoxyS 4- dlwethoxy15
2- et | OXyB‘E’&JbHI 5 aroit met 2=
tert-gutyl: 3 oxyX Ob‘?hoxy 1?ﬂjydlch) th%h?f%% <t uoro4O fl upr025
hydr og = ary 2005 _
~chloro ‘ hydrogen 37
3,5-di-tert-butyl-4-hydroxy 4-methoxy ~>50
F-tnethyl 3,5-di-tert-butyl-4-hydroxy =350,
hydrogen © 3,5-di-tert-butyl-4-hydroxy >50
3-mefhoxy-4-(4-tert-butyloxy- 2-methoxy-5-(thien-2-y1) >50
‘cmbqumnhmbamgmnqﬂ
hydrogen 2,4,6-triisopropyl >50
4romo| 3,4,5-trimethoxy >50
4—behzyloxy-3,5-dimeth0xy - 3-bromo-4,5-dimethoxy >50
3,5-dimethoxy-4- 5-(benzo[b}thien-2-y1)-2,4- >50
_ dimethoxy
piea -
' _ Akemsitivély, the degree of inhibition of the compounds of formula (I)'was determined
and tabulated in Table 5, |
5




o) 01/98291 PCT/ USOL/ 19720 4- met hoxyhydr ogen32 l

3, 4- dlchloro 2 hydroxy5 (benzo[ b] t hi en-2-yl) - 2- nethoxyéﬁ)§H€HP6¥dﬁ§H%ogen57
. 3,5-di -t - 4- hydr oxy4- et hoxy> 50

4-t het hylV® tert-butyl - 4- hydroxy> 50, PCT/US01/19720

“hydr ogen3, 5 dl-tertbutyl 4- hydr oxy>50 3-net hoxy- 4- (4- tent butyloxy-

2- met hoxy- 5- (thien-2-yl)> 50 car boripillgsnobenzyl oxy)

'hydrogen2 4 6 trllsopropy|> 50 4- bronDS 4, 5- trlnethoxy> 50

. 4-benzyl ¢ o mettroxyS=throno=4; thoxy>—56 o

3, 5-di net hoxy EFS (benzo[ b] t hi en- 2- y%ﬂ: , 4- > 50 di met hoxy ,&HMr natively,
the degree of inhibijtion of the conpounds of fonnula (1) jwagudlet erm ned and
tabulated in Table %. 5 177 20 January 2005 WO 01/98291 Tabl e's -
PCT/ USO]. 1972§3EX No—StrtetureVEAM—t - >50

54 2

55 >50

&
5 - Example 672: Mouse Peritonitis Model

o Flgure 2is a bar chart graph of the mh1b1t10n of eosmophﬂ recruitment (percent
eosmop]nls in the peritoneal ﬂmd) by 50mg/kg/dose of 3-[5- (benzo[b]thJen-Z-yl)-Z 4-
dqmcthoxyphenyl]-l-(3,4,5-tnmahoxyphenyl)—Z—propen-l-one. Balb/C miice (p=10) were

- sensiﬁzed to ovalbumin on days 0 and 7 with a subcutaneous injection of ovalbumin absorbed .
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(PM 53>50 MeO OVe 542 Me Owe- 11k, MP e 55550 M | E!xa le 672:
"Mouse Peritonitis Mddel Figure 2 is a bar chart graph ofY tJﬁé‘uF‘ﬁlﬁl%q(tfi on of
~eosi nophi | recrU|tnent (percent eosinophils in the peritoneal fluid) by
50my/ kg/ QEREVER913. [ 5- (benzo[ b] t.hi en-2-y1) -2, 4- PCT/US01/19720

di-met hoxyphenyl ] -1-(3, 4, 5-tri met hoxyphenyl)-2-propen-|-one. Balb/C nmice

(n=14)invelumimas nisydroziael Theyo vakd Yhen cRANABYS AR lep&ﬁtoﬁeaﬁ UgditiBResus
injecti %ﬂ) of, oval bunpi n _absorbed 178 20 January 200
umin and sacrificed 48 hrs post-challenge. Peritoneal ﬂmd was then collected and spun
down onto slides. Slides were stained with DiffQuik and a differential performed. The test
compound wase administered by subcutaneously injection —24, -2, +2 and +6 hrs around the
5 time of ovalbumin challenge. This is a model of allergic mﬂammatlon as eosmoplnls are the:

major leukocyte recruited into the pentoneum

Example 673: Paw Edema Model

" Figure 3 is a bar chart graph of the inhibition of paw edema m a mouse model of |

10 delayed type hypersensitivity by 50mg/kg/dose of 3- [5-(benzo[b]thlen-2-yl)-2,4~

o dJmethoxyphenyI] -1-(3.4,5- mmethoxyphenyl)—z-propen-I-Gne Balb/C mice (n=5) were

sensitized intradermally on day 0 with methylated BSA (metB SA). 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 we1ght is subtracted from the right hmd

15  paw to give the paw weight increase. The test compound was administered by mtrapentoneal
injection —24, -2 and +6 hrs around the time of metBSA challenge, |

- ) MOdlﬁcatIODS—alld 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-] will be obvious to those skilled in the art from the foregomg detaifed descnpt:ton of

20 -the invention. Such modifications and vanatlons are mtended to come with the scope of the

appended claims.

179




WO 01/ 98291 PCT/ US01/ 19720 in al uni num hydrOX| de. They were then chal | enged
with an intraperitoneal injection of oval bumin and sactd rieeBarue P s

post-chal | enge.. Peritoneal fluid was then collected and spun down onto
slides. WOMS2ere stained with Diff uik and a differ entRCI/OpEIHTONEd. The
test conpound vase adm nistered by subcutaneously injection -24, -2, +2
and +6 his around the 5 time of oval buanin chal  enge. This i's a nDdeI of

al l ergi c wfdagmati on as eosinophils are the major |eukocyte recruited
into the peritoneum Exanple 673: Paw Edema Model Figure 3 is a bar chart
graph of fhe'i h|o|t|o d In a nouse nodel of "10 del ayed type
hypersens#tivig' ﬁﬁ?&ﬁ&%@@ﬁagﬁa3 [ 5- (benzo[b]thien-2-yl)-2,4
~di met hoxyphenyl ] -1- (3 4, 5-trimet hoxyphenyl ) - 2- propen- 1-one, Batb/C nce
-(n=5) were sensitized intra gemnalky on dg ] nethylated BSA

(met BSA). They were then challenged mnth s n day ? in the right hi nd
paw.: The. ani mal s wer 3gacrificed 24 y | eft and right

hi nd paws wei ghed. The |&{tl- $ SYQo S

‘hind 15 paw to give the paj [ [ . eyqt conpound was
-adm ni stered by intraperit i ]

ti me of net BSA challgﬁ fens a dﬂ' _
i nvention relating to™~conpounfgs tha i nhi t he suppﬁb sion of VCAM 1 and
- met hods of treating di seases hgdi ated by the exp sion of VCAMI| w.l be
obvious to those skilled in the art fromthe for oi ng detail ed descriptian
of 20 the invention. Such nodifications and variations are intended to cone
‘Wwith t he scope of the appended cl ai ms. 179 20 January 2005 WO 01/98291 we
Caim 1. A conpound of the fornmula (I): :

- or 1ts pharmaceutlcally acceptable salt, wherein:

t he present

i) the wavy lme mdzcates that the compound can be in the form of the E orZ

isomer; _
i) R""2 and R23 are mdependently hydrogen or (Cl-C4)a]]cyl

iif) R2°‘ R3, R"“ RS R% R, R313 R, R*® and R® are independently
hydrogen, alkyl, ca.rbocycle, aryl, heteroaryl, heterocycle cycloalkyl,
__amwxx,mykmy,aqdﬂkmqg]MMﬂomykmy,hdnnmqﬂammxy,a&yHMD,
,zg]]cyla;nmo, aminoalkyl,. _haloa]kylthm, acyl, haloalkyl, aryloxy, am:do
acylamino, amino, dialkylamino, aminodialkyl, triffuoroalkoxy,
,aﬂqdmﬂﬁng& hakmﬂgdmﬂﬁﬁmi' aminocarbonyl, aHmmyL aﬂqand
halogen, hydroxyl, thiol, cyane, nitro, sulfonic acid, sulfonate, sulfate,
sulﬁmc aC-Id, sulfenic acid, sulfamide, sulfonamide, sulfoxide, metal
‘, sulﬁnate phosphate, phosphonate metal phosphonate phosphinate,
: aldﬂ:ol carbohydrate, amino acid, OCRY),CO.H, SCR'),CO.H,
NHCR'),CO:H, CO-R2, CO:R', polyoxyalkylene, polyol alkyl,
oxyalkylamine; alkylcarbony!aikyl, lower alkyl S(O)-Jower alkyl, lower
alkyl-S(O),-lower alkyl; hydroxyalkyl, aralkoxy, heteroaryl lower alkoxy, |
heterocyclo lower alkoxy, heteroaryloxy, heterocycleoxy, aralkyl lower
“thioalkyl, heteroaralky] lower thicalkyl, heterocycloalkyl lower thio alkyl,
heteroaryl lower alkyl, heterocyclo lower alkyl, heteroarylthio lower
alkyl, alylthlo lower a]_kyl heterocyclotho lower alkyl, heteroarylammo
| RECT]FF‘D HEET (RL}U: 91)
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or its pharmaceutically acceptable salt, wherein: PCTIUSOL/ 19720 i) the
wavy |ine indicates that the conpound can be in the ford#h ghntaey RS Z

i somer; R22 and Rea are independently hydrogen or (O-C4)alkyl; iii) R2ac,
R3a, Rda R5, R6" 0, Rap, Ras, 0 and RRA are independently hydrogen,

al kyl, carbocycle, aryl, heteroaryl, heterocycle, cycloal kyl, alkoxy,
aryl oxy, aryl al koxy, heteroaryl oxy, heteroarylal koxy, al kylthi o,

al kyl am no, am noal kyl,. hal oal kyl thi o, acyl, haloal kyl, aryloxy, aw do,
acyl am no, am no, dial kyl am no, am nodi al kyl, trifluoroal koxy,

al kyl sul fonyl, hal oal kyl sul fonyl, am nocarbonyl, al kenyl, al kynyl,

hal ogen, Hydﬂ@kyLhauhﬁdbmmoqbwmmeImqhuﬁﬁﬂﬂmmﬁ@m@cm@ﬂﬁﬁmﬁﬂmmﬁakﬂ ayl f at e,
Sl C  Bflthon Sl GGl B A TRy it QOB e, S el P 2

sulfinate sphona
al ditol, @@PB’QM tha tmw]eculeri-GE)EFLHCOOE], I@QMHOW@@@M?MHW RNBICOe) 2CO2H,

g?kslzcagggyf)w ?@&v?/em r%w%(ﬁée %er%é)rélph ‘1@@{ %@épta%fglgwonS(O)Z | ower
al kyl ; Xglbj’lwyMﬂyldP‘aqu}dfxlycaﬂ%Y orgwalkl; -lmealk%mmdywerﬂﬂefﬂ eh¥diyrcl o | ower

al koxy, h SiLRGORE Yhias %Weltwr QEXGH 80 %stltéénﬁl egéﬁl m& éﬂﬁént]ytr%régéﬂt kler
heteroaralkyl | ower thioal’kyl, heterocycl oal kyl omer t hi oal kyl
heteroaryFmYomer al kyl heterocyclo | ower al kyl, heteroarylthlo | ower

al'kyl, arylthio. |lower alkyl, heterocyclothio | ower al kyl, heteroaryl am no
RECTI Fl ED SHEER) ( RUREisOf) 19ler alkdi=Bn op&&Rly Quokafiar rbé@RR, aryl, heteroaryl,

heterocycle, alkylaryl, alkylheteroaryl, alkytheteroaryl or alkylheterocycle;

V) R’ is an optionally substituted alkyl, alkenyl, alkynyl, aryl, carbocycle,

heteroaryl, heterocycle, alkylaryl, alkytheteroaryl, alkylheteroaryl or

alkylheterocycle;

vi) alternatively, RZ 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 seIe_cted
from the group consisting of an optionally substituted carbocycle, an optionalty
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 R**, 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, piperazinyl, piperidinyl, morpholino, thiomorpholino,
tetrahydropyranyl, imidazolyl, pyrolinyl, pyrazolinyl, indolinyl, dioxolanyl, 1,4-
dioxanyl, aziridinyl, furyl, furanyl, pyridyl, pyrimidinyl, benzoxazolvl, 1,2,4-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-thiadiazole, indazolyl, 1,3_,5-_triaz:inyl, thienyl,
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- lower al kyl, heterocycloam no | ower alkyl, arylsulfinyl |ower alkyl,

aryl sul fonyl |ower alkyl, any of which can be optionald% J8GB3tYt4R%d with
a noiety that does not adversely affect the biological properties of the
nol ecule; -C(O (CH2)2CO2 M+, -SBM+, or -lower alkyl-OR wherein Ris
PO2(OH) I & PO3(OH) "M+ or -SO3M+, wherein Mt is a pharnmaceutically

‘accept abl e cation; - |ower alkylcarbonyl-I|ower alkyl; carboxy |ower alkyl;
-1 ower al kyl am no-I ower al kyl; N, N-di- substituted am no | ower alkyl -,
wherein the substi.t yents., each. i ndependently. represent |l.ower .alkyl: iv) Rl
is H lower alkyl ,lsoiiilnrllaZ 5k dWﬁ‘af%ﬂSuBgﬁl ’E&t eheﬂé‘%{‘w ycll ?(\’Il\ﬁr ylls,oq‘ﬁg?l%lr oaryl,
het er ocycl e, al kylbamzpthjengl| ikgtetvetfiueyl ogyrazblyl, &ldkiyl, beinéold alseptimbiazolyl, purinyl,
al kyl het erocycl ¢; i ORY.| I bst it ut ed gl .kyl | kenyl.,
al kynyl , aryl, car%%%@%’f’e?xagﬂ\é]t gﬁr%%ir}% @)élnﬁ% B0y & %}azgﬂkyl I’Zazf@fa,hlazc}fyl’ |
al kyl heteroaryl, ajokydzdlel emyarlyl oinazdliyll hetoeelowgy c| mhthalaripylal txentinayli vel vy,
R22 and R6a or R2 l.Od. ther. f.grym. rydaed. . bocycl e,
aryl, heterocycl e?hggd} ﬁne@gﬂb@?%ﬂ%%a%@%ﬁ)i%ﬁei% ‘%’n&g Fdilsnaél;?zo gg,gﬁoga%%g{e, R4a and
Rya, Rya and R6a, tremneapyeidiins, anRajsriding; /4, R4p and R5p or R5p and R6p can
i ndependently join to forma bridged conpound selected fromthe group
consi sting of an optionally substituted carbocycle, an optionally

‘substituted cycl oal kenyl, an optionally substituted cycl oal kyl carbonyl, an
optionally substituted cycl oal kenyl carbonyl; an optionally substituted
aryl, an optionally substituted heterocylic or an optionally substituted
heteroaromatic, or al kylenedioxy or wherein the ring can include a
carbonyl, cyclic ester, am de, am ne, sulfonate, or phosphonate; viii) at
| east one of Rea, R3a, R4a, R5', R6a, R2p, Rap, R4p, RS5p or R6p is, or Rea
and R3a, R' and R4, R4a and Rya, Rya and R6a, 0 and R3, R O and R4p, R4p
and R5p or R5p and R60 cone together to be, an optionally substituted
het erocycle or a heteroaromatic selected fromthe group consisting of
t hi enyl, benzot hi enyl,
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pyrrolidinyl, tetrahydrofuryl, piperazinyl, pi peridinyl, norpholino,
'_'tthionnrpholino t et rahydropyranyl, imdazolyl, pyrollﬁ¥]Jprﬁazcﬂ0QﬁM
'-|ndoI|ny IanyI 1, 4- di oxanyl, a2|r|d|nyl furyl, furan yridyl,
pyrlnldlnﬁ? %%nzoxazolyl 1,2, 4- oxadiazolyl, 1,3, 4 oxadiGFoI0 720

1, 3, 4-t hi adi azol e, -|ndazonI 1,3,5-triazinyl, thlenyl 181 20 January 2005

| sot hi azol yl, i m dazolyl, “,a% Rganzofl | ranyl qui nol yl, isoqui nolyl,
benzot hi enyl . i sl@;beratbastro,ue of RFB, Rﬁany"f and avleastaingl of R R, R

benzi m dazol yI , pur sGarbazol yl, oxazol t hi azol yl , ‘benzot hi azdl yl,
i sot hi azol ylI, I RGK?%.B&%P Sﬁfuqnééﬁwaﬂ@nillydrog@nro| yl; qui nazolinyl,

ci nnol i nyl, phthala2|nyl xant hi nyl , hypoxant hi nyl , pyrazol, inidazole,
1,2,3-triazo|e 1,2, 4- trlazole, 1,2,3-oxadiazole, t hi azi ne, pyridazine,
and pteridinyl; and 18la 20 January 2005 WD 01/98291 PCTI USOL/ 19720 i x) at

| east oney of Ei%ﬁ? 1 d at |east one of RRA, R3, RP,
RSA or RgzP |3R§heéu O@Géec%‘t %he‘éfﬁgﬂma Yogen. 2. . The conpound of claim
1 of formula (I1): or its pharmaceutically acceptable salt. 3.. The
-.conpound. of claim1, wherei ¥ is phdepengent |y Ilgzzﬂr |l ower dlkyl, R2 is-an
‘optionally substituted al ky ; and aft | east ‘jone. of R3a R4a RSa or R6Q,
~and at | east -one qfsg2s, : ubstitue% ot her than
“hydrogen. 4. The c q S optional l y .
"substituted heteroaryl phe of Rea, R3°, Rdo ,
R5 or R6a|sasubst|tue :

R4¢ :

‘or its pharmacentically 'acccptable salt.

. 3 The compound of claim 1, wherein R! is independently H or lower alkyl, R? is an
optionally substituted alkyl; and at loast ons of R%, R, R*, R*® or R, and at-
least one of RZ‘3 R, R, R*® or R‘sﬂ is a substituent other than hydrogen.

4. . 'The compouud of claim 1, wherein R* or R is Optlonally substituted heteromyl
or heterocycle; and at least one of R?*, R** R*, R** or R is a substituent other
 than hydrogen. | o |

5. The compound of claim 1, wherein R* or R* is optionally sUbsﬁtuted.heteroaryl
or heterocycle and at least ong of R R R4 RS o RGnl isa subsﬂtuent other -

than hydrogen_ '

6. ' The compound of claim 1, wherein R*® is ophonally substituted tblenyl or. -
- benzothlenyl R, R3°‘ R RS R6°° or R R R and R613 are mdependently
' V‘hydrogen, methoxy, erhoxy, pmpoxy, benzyloxy, 4-carboxybenzyloxy, 4-ethoxy-
carbonylbenzyloxy, 4~3Imnobanzyloxy, fluoro, chloro, bromo, icdo, hydroxy,
OCH,CO:H, SCHzCOzH, NHCH,CO,H, CO.H, pynd 2—y]methoxy, pyrid-3--
REL.- [ !FJFD SHEEI (RULE 9‘!)

ISA/EP
-182-




5... The conpound of claim1, wherein R4a or RS" is optionally substituted
heteroaryl or heterocycle; and at |east one of R2ac, RBhdanRary FHHS or
RRo" is a substituent other than hydrogen. 6. The conmpound of claim 1,
~wher ei n- RO 41888t i onal | y substituted thienyl or benzot hPEMISIVRS2 Rsa,
R4, Rsa R6a or 0,1 Rap, R4P and R6P are independently - hydrogen, nethoxy,
et hoxy, propoxy, benzyl oxy, 4-carboxybenzyl oxy, 4-ethoxy-

e b e 0

‘ , NF , . pyrid 2- t hQXV 4. PyEi d- 3= EC i

- SL SEE i (RULEW%%WS@I%DY%E %% @Qnﬂax‘??ﬁtm?%%gﬁ S R5 -ﬁ%wwg?ﬁmg?zo
yl met hoxy, pyri.d- J - 1Ll en- 2-yl met hoxy, thien-3-yl nmethoxy,

~ fin-2-yl- met h%%fﬁh%é%%%?ﬁg@yo%g%nd at |east one of R27, R3", R4a, RSa

or e is. a substituent other than hydrogen. The ‘(‘:I%gpo%ld gfﬁ%:?aiﬁml :
wher ei n af- | eadhe spmpomdoficlaprct whews atdeast orsof RIAR™, K", RAH R, BI®, Rea

_is, or Rac angs s3a Riag, R43, and w R and sR =, £ 8pd O,
R3p and W R gnel aﬁEﬁla%?ig%%ﬁddor%ﬁﬂg' ’&) -P@lﬁfa alaﬂgg;ollg, aﬁ‘i% ,:RH
-het erocycl e ora]{he%m 3 C R4 - Wi t b I aryl., .+h [Qaryl or
“heterocycle is a ,’g or _né%ae?%ﬁékﬁhﬁfmég@?oni%&gg%%é&%‘i"é’ ct?ed%%bt her
carbocycl e, arldterobgil€rdrahplersiromatie ria Cyeick . th@h@alﬁ@mwegnd:ny%f h@tgﬂ:iaﬁ)l lor

~Wherein R3a” and Rda, or Rsa and R-' join to forma_ 5- nenbere
et hyl endi oxy gHERIPFYR a9, 506 PR asHbSIsddring, entignslly, caregatadntan apether oar y

0 r. bet eroar yl c%}ﬁo%%i@?ar&ﬂ hte&'?oéyl & Hterocycle. |

8. The compound of claim 1, wherein R** and R** or R and R* join to forma 5-

membered methylendioxyphenyl group.
9. ~ The compound of claim 1, wherein a heteroaryl or hétefoaryl attached to the A
- ring. : ‘
10.  The compound of claim 1, wherein a heteroaryl or heteroaromatic is éttached to

the B ring.

11, The compound of claim 1, wherein the c_ompound has a substituent that increaées

the water solubility of the compound.

12.  The compound of claim 11, wherein the water solubilizing moiety is selected
from the group consistizig of alkoxy, alditol, carbohydrate, amino acid,
OCR")2COH, SCR'),C0,H, NHCR'),CO-H, CO-R*and CO,R".

[3.  The compound of claim 11, wherein the solubilizing substituent is a residue of
glycb]ic acid. '

14. The compound of _ claim 11, whérein the optionally subtituted heteroaryl or
heterocyclic attached to the A or B phenyl ring is selected from the group
consisting of pyrrolidinjrl, tetrahydrofiryl, piperazinyl, pipaﬂdinyL morpholiﬁo,
thio-niorpholino, tetrahydropyranyl, imidazolyl, pyrolinyl, pyrazolinyl; indoiinyl,

 dioxolanyl, or 1,4-dioxanyl, aziridinyl, furyl, furanyl, pyridyl, pyﬁmidinyl,
benzoxazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazoly1, 1,3,4-thiadiazole, indazolyl
and 1,3,5-triazinyl. | R
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10. The corrpound of claim1, wherein a het eroaryl or het eroe{romatl cis -
attached to the B ring. 11. The conpound of claim1, v@{bﬂépﬁafhez%rpound
has a substituent that increases the water sol ubili ty of the conpound. 12.
The confQUHES clai m 11, wherein the water sol ubilizi nPaRsIAILe sel ect ed
fromthe group consisting of al koxy, aldi toI car bohydrate, am no acid,

- OC(R; ) 2CO2H, SC(Rl ) 2C2H, NHC( Rl ) 2C2H, COR2 and CO2RL. 13. The corrpound .
of cl ai mis1, \Z?Jlercmmpmimd eﬁlclﬂnnl 1% wherembtiei optiomialliy ssubsiitated dheterobryl adzycol i ¢

‘aci-d. 14. The corrpou f | m 11, -wherein the optionally subtituted
heteroaryl or eﬁ%ﬁﬁ%f&ﬂfi hedatq fah 8q OF 33 PRenyl BRE s pielastad Fpmgthes gwapect ed
fromthe grou [ t et rahydr 1Rl Rerazinyl ,
pi peridinyl, gn%rg% |(-‘7S'[‘tﬂﬂé|'g Fsgaﬁn%iro 1 &ﬁ#dwlét rahydr %%Ibeﬁk‘%ﬁ LI yl,
pyrolinyl, pquolyl,nmbqumw}hlbeﬂxdthxenﬂl isnbémfdryl @yrﬂzoﬂyldinﬁdl@r!l)dhomdoly],

aziridi nyI furyl,. furapyl, pyridyl, rimdin benzoxazol yl, '
1, 2, 4- oxadi azbfrgimidezal E H%Yf!bzo?a} ao 13, Qxﬂﬁ%ddl ihiaralyl, | enzabiigrolybnd .

ot ééhaé&%&ba?ﬁﬁvﬁﬁéﬁ%%&%oﬁ@% ST, Rl SE°° 10 |

optional |y suighilatingl) xhethinybdiypbxathinfieppeelecindindtizeded to the A or B

phenyl ring-is selected fromthe group consisting of thienyl,
i sot hi azgg yl', i, , y I U|nonI
enzot hi i1 | TALLAEROLN of ISAETD) S G SpaRL, sEBLAALY horatift's
benzi mi dazol )ﬂeter@mydhhyiittached liazthé YA ,oroB aptenyl ringhisazelbotbd: ﬂmm ! Y1,
| consisting of 1 2. 3-tnazole, 1,2,4-11132,016 1 2 3-oxadiazole, t]:uazme, pyndazme

and pteridinyl. ' !

17.  The compound of claim 1 of the formula:

~ orits phéxmageuﬁqélly éccéptahle salt thereof.

'RECTIFIED SHEET (RULE 91)
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i sot hiazolyl, 1,2,4-thiadiazolyl, isooxazolyl, pyrrolyl, quiAazoIinyl;,
cinnolinyl, phthalazinyl, xanthinyl, hypoxanthinyl, pyt&z@ruagnd2005
i mdazol e.. 16. The conpound of claim 11, wherein the optionally substituted
‘het er oar VIO Bf982%et er ocycl i c attached to the A or. B phenPCTYiH#19%0sel ect ed
fromthe group  consisting of 1,2,3-triazole, 1,2,4t riazole, o _
1, 2, 3-dxadi,azol.g, -t hi azinpe, pyriidazjne and pteridinyl. 17. The conpound of
claimil ofStheiﬁEFWﬂﬂgmﬂanFﬁgnﬂﬁgﬁh%gﬁﬂﬂhéalIy acceptabl e salt thereof:
‘RECTI FI ED SHEET (RULE 91) |I'SA/EP 20 January 2005 WD 01/98291 18. The
- conpound of claim1l of the formlge 0y,OMe or idyg. pharmaceutically
- acceptable salt. 19. The caonpound of [klaim1 gf the fornula: or its
phar maceutical |y accept abl &'sa paynd of claim| of the
" fornula: or its pharmaceuticall . RECTI FI ED SHEET (RULE 91)
| SA/ EP - 183 PCTI US01/ 19720 2 [ 98291 PCTI US01/19720 21.
_ The conpound of claim1 of ¥Hi OMe - = |

orits 'phanﬁaceutica]ly acceptable salt.

19.  The compound of claim 1 of the formula;

or its pharmacentically acceptable salt.

20.  The compound of cléi_m 1 of the formula: :

orits phalmaceut_ica_l%ly acceptabie salt.
~ RECTIFIED SHEET (RULE 91)
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Rya or its phar maceut i cal |y acceptable salt. 22 The conpound of claim1
of the formula: F za 0 Owe or its pharmaceutical ly accep? alsingagy| £005 -
RECTI FI ED SHEET RULE 9-10) . I'S/EP 20 January 2005 WD 01/98291 23. The
conpound Y8 &89 of the fornula: HO2C CORH or its phar PGBV v
acceptabl e salt. PCT/ US01/ 19720 24. The conpound of . claim'1, wherein the
conmpound is of the formula: HR2C/ 0 ©O2H or its phar rraCeutl cally
acceptable salt.. 25. The conpound of claim!| of the formula:.R2~ HOQ2C R56 p

21.  The compound of claim 1 of the formula:

or its pharmaceutically acceptable salt.

22.  The compound of claim 1 of the formula:

or its pharmaceutically acceptable salt.

PECTirlFD oHEET (’%ULE 9")
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Co2H or its pharmaceutically acceptable salt. RECTIFIED SHEET (RULE 91). -
1SA/EP -187 20 January 2005 WO 01/98291 PCT/[TSOL/ 197220 2nuihg ¢&@hpound
of claim1 of the fornula: or its pharnaceutically acceptable salt thereof.
27. The VShpPAEM of claim 1 of the fornula: or its phar meREUUIEEPTY
acceptabl e salt, thereof 28. The conpound of claim1 ofthe fornula: 0CU3° 0
OCH3 e~l ~7Y - ESN or its Pharmaceuticall y acceptabl e salf. REC | HHED SHEET
(RULE 91)23. - 18fheWoni}ibua829¢laith .1 ditthe fivmpband of claim 1, the formula: or

Cits pharmaceutical ly acceptable salt. 30. The conpound of claim1l of the

formula: H3 CO R6P OCH3 or its pharmaceutically @eceppgpl e salt. 31. The
conmpound of claim1 of the forrrula S

O o)

HO,C
COH

or its pharmaceuﬁcally acceptable sait.

24.  The compound of claim 1, wherein the compound is of the formula:

HO,C
002H

‘or its pharmacentically acceptable salt.

25.  The 6ompou11d of claim 1 of the formula:

HO,C

COH |

orits pharmaceutlcally acceptable salt.

RECTiFiED SHEET (RULE 91y -
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or its pharmaceutically acceptable salt. RECTIFI ED SHEET (RULlE 91) 1SA/EP
20 .Tana ary 2005 PCT/USOL1/ 19720 -189 WO 01/98291 32. The Tompowndo®d cl ai m
1 of the formula: 20 January 2005 PCTIUS01119720 wherein Y is a phenyl
ring fusW@ ®1@8¥ot her heteroaromatic or heterocycle. 33. PltaUssomgaend of
~claimX of the fornula: AID wherein Y is a phenyl ring fused to another
_heteroaromatic or_heterocycle. 34. The conpound of clainm1l of the fornula :
~or its pharmaceutically acceptable salt thereof, wherein Y is a phenyl ring
- fused to another heteroaromatic or heterocycle. RECTIFIED SHEET (RULE 91)

i. SAVE P,z190 anuary 2.005 01/ 98291 PCTI USO 119720 35. The conpound
~of cl ai mzﬁ', mﬂi’g&%ﬁmgﬂ%&/g%ﬂ%]ghh\é%%ﬁm e formula: or its pharmaceutically
acceptable salt. 36. The conmpound of claim1, wherein the conpound is of
the formula: or its pharmaceutically accept abfkifaOH.

R®™* 0O 0

or its pharmaceutically acceptable salt thereof,

27.  The compound of claim 1 of the formula:

or its pharmaceutically acceptable salt thereof.

28.  The compound of claim 1 of the formula:

or its pharmaceutically acceptable salt.

- RECTIFIED SHEET (RULE 91)
| ISAEP o
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37. The corrpound of claim1, wherein the conpound is of the f’or mula: or its
phar maceutical |y acceptable salt. RECTIFIED SHEET (RULEZ91J2nUagK| ER02191 20
January 2005 WO 01/98291 PCT/US01/19720 38. The co nound of claim1,

wher ei n Wee0t8egdound i s of the fornula: or its phar nmaceutPCEUSo/1a20€pt abl e
salt. ..39. The conpound of claim1, wherein the conpound is of the fornula:
or |ts pharmaceutical ly acceptable salt. 40. The conpound of claim1,

wherei n' tige corpRQBRhouad of £18in | ofheubaaul®r i1ts pharmaceutical ly acceptable
salt. RECTIFI'ED SHEET (RULE 91)" : ISA/EP -192 20 January 2005 = WD
01/.98291 PCT/LJS01/ 19720 41. The conpound of gl ai nai) , wherein the conpound
is of the formula: Ove MeO bMe or its pharnmaceltdy y acceptable salt. 42.
The conpound of claiml, wherein the conpound is iof the formula:-or its

" pharmaceutical ly acceptable salt. 43. The conpurid of claim 1, wherein the

compound i s of the fornmula or its ph ' maceut i cdl y accept able salt.

or its pharmaceutically acceptable_ salt,

30.  The compound of claim .1 of the formula:

or its pharmaceutically acceptable salt.

31.  The compound of claim 1 of the foﬂﬁula:

or its pharmaceutically acceptable salt.

RECTIFIED QHEET (F‘xUL‘: 0‘1)
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RECTI FI ED SHEET (RULE 9t) |SA/EP -193 20 January 2005 WO 01/98291
PCTI USOl / 19720 44. The conpound of claim 1, wherein the2@ofgowasd £80ef the

formul a: ' pharmaceutically acceptable. salt, wherein Y is selected
fromt he“gégi‘;%siglconsi_sti ng of: H OHN cof~ H +1IM . w M n HYs011328y 5055 N

CSO</ )a H 0 RECTIFI ED SHEET (RULE 91) | SA/EP -194 WD 01/98291 20 January
2005 : - : : o ) | _
32, The compound of claim I of the formnla:

wherein Y is a phenyl ring fused to another heteroaromatic or heterocycle.

133, The compound of claim 1 of the formula:

2t
R™ o
R ' /,[\V;«\
_ A~y
R

wherein Y is a phényl ring fused to another heteroaromatic or heterocycle.

34, The compdund of claim 1 of the fornmla :

' - _OH
o _ O/_\[r

or its pharmaceutically acceptable salt thereof, wherein Y is & pheny! ring fused

~ to another heteroaromatic or heterocycle.

RECTIFIED SHEET (RULE 91)
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- PCT/ US01/ 19720 <N,- 00 H v-r+nr-r+ Rar+ <N-11 --lir-, NJ11 45. The
conpound of claim| of the fornula: OCR3 wherein R4~ i's2@ Jwtergak§ds or
heterocycl e, RECTI FI ED SHEET (RULE 91) [ISA/rp -195 20 January 2005 WO
01/ 98291 WY compound of claim 1 of the formula: wherRGHUSMAIY a. ‘
heteroaryl or heterocycle. PCT/USOL/ 19720 47. The conpound of claim1,
~wherein the conpound is of the formulai or its pharmaceutically acceptable
sal t, whed%ki n Rédcinpeantefelaiariamhered theheipootdBlofehe formula:

" orits pharmaceutically dcceptable salt.

36. The compound of claim 1, wherein the corapound is of the formula:

or its pharmaceutically acceptabl’e salt.

. 37.  The compound of claim 1, wherein the compound is of the formula:

or its pharmaceutically acceptable salt.

REGTIFIED SHEET (RULE 91)
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-191-




48. . The conpound of. claim1 of the formula:. or its phar maceuti cal | y
acceptable salt, wherein wherein R4 is a heteroaryl or 2hetsgfiaeyct@s

RECTI FI E@ S@EET "RULE 91) | SA/ER -196 WD 01/98291 49.. -The conpound of
claim 1 8P & ormul a: or its pharmaceutical ly accept abl RERUSOI9BY . The
conpound of claim1 of the formula: or its pharmaceutically acceptabl e
~salt. 20 January 2005 PCT/US01/19720 51. The compound of claim1, V\/nerel n
the conpodfd i Eheotamppundrofilzam lowhieresn the sompoend isoefithy farmmdpt abl e sal t .

- RECTI FI ED SHEET (RULE 91) |SA/EP -197 20 January 2005 . WD 01/ 98291
PCT/tJS01/ 19720 52. The conpound of claim 1, rel.thhe conpound is of the
formula: or its pharmaceutically acc %3 A conmpound sel ected

yl)

2, 4- di met hoxyphenyl ] - 1- (4- _car .
'I -one SOdI um sal t:

or its pharmaceutically acceptable salt.

.39.  The compound of claim -1', wherein the compound is of the formuia;

or its pharmaceutically acceptable salt,

- 40.  The compound of claim 1, wherein the compound is: of the formula:

or its pharmaceutically acceptable salt.

RECTIFIED SHEET (RULE 91)
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" PCT/ US01/ 19720

d|n1ethoxyphenyl) -2-prop en-1-one; 3-[2,4-dinet hoxy-5-(thien :

2-yl) phenyl I - - (4- car boxynet hoxy- 3, 5- d|nethoxyphenylgoZm@hgpgnzdmpne
sodi um sal t'; 3 5- (benzo[b]thien 2

y1)-2, 4-WOHBORBypheny| ] - 1- (4- - hydroxy-3, 5- di met hoxypherBAT/UStifeTspen- |
-one; 3-[2, 4- di met hoxy-5-(thieia

2-yl) phenyl ] - 1- (4- hydr oxy- 3, 5- di met hoxyphenyl ) - 2- propen | - one;

3-[5- (be#io[bﬂhblcempauyd})fﬂaﬁa di;wbérhmth@bem bimdlis(of tiefobaydanet hoxy- 3, 5-

di met hoxyphenyl) 2-propen-1-one; 3-[2,4-din ethoxy 5-(thien

2=yl ) -phenyl ] - I -(4-car boxynet hoxy- 3, 5- glnethoxyphenyl) 2propen-| - one;

3-[5-(benzo

[ b]thien-2-yl)-3,4- dlnethoxyph-- 1]-1-

propen-1-one; 3-[2

" nmet hoxy-5- (4- et hyl t hi en-2-y j-3-4, 5-tri met hoxyphenyl ) - 2-
propen-1 one; RECTI FI EQ SHEE 2

(/2, 3 4 trlnethoxyphenyl) 2-

-"3-[ 2- met hoxy- 5- ( 5- f hi en- 2- - nethoxyphényl)-Z-propen_
~1-one; OMe :
3- [ 2- met hoxy- 5- ( 5- nethylthlen 2-yl) phenyl]-1-
~ -propen-1-one; 3-[2 methoxy-5-(thien 2-yl)phen
- 2-propen 1l-one; 3-[3, 4-dinmet hoxy-5-(thienyg.d
2- yI)phenyI] 1-(3,4,5- tri met hoxyphenyl )-2 propen 1- one

]“1 (2, 5- dlnethoxyphenyl)

or its pharmaceutlcally acceptable salt.

42, The comf)ound of ¢laim 1, wherein the compou:nd is of the formula:

or its pharmaceutically acceptable Salt

43,  The coﬁ_zpou’xid of claim 1, wherein the compound is df the formnula

or its pharmaceuhcally acceptable salt. ‘
RECTIFIED SHEET (RULE 91)
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3-[2 net hoxy-5-(thien-2-yl)phenyl]-1-(3,4-dichloro-2 hydroxydhenyl )2
propen- 1-one sodiumsalt; 20 January 2005 .
"3-[2-met hoxy-5- (4-net hyl t hi en-2-yl) phenyl ]-1-(3, 4-di met hoxyphenyl ) - 2- pr open

- 1-one; ¥ _-1'{9§?9§-di met hoxy-5- (3 pyri dyl ) phenyl ]-1-(3, 4,5 Pé,lp/USﬂlyls’;Zﬂ :
tri met-hoxyphenyl)-2-propen-1- one; 3-[2, 4-di net hoxy-5-(thien

2-yl)phenyl ]-1-(3, 4, 5-tri met hoxyphenyl )2 propen-1- one; 3-[2°

met hoxy- 5- (t hi en-2-yl ) phenyl]-1-(3, 5-di met hoxyphenyl )2 propen | -one;

3-[ 2- net hoxy- 5- (t hi en-2-yl ) phenyl ] -1-(4-i odo 2 nethoxyphenyl)-2 propen-1-

o oy LA R S VIS bR R e

3-[ 2- met hoxy-5- (t hi en-2-yl ) phenyl ] - 1- ( 3- net hoxy=4- (2- pyri dyhnet hoxyphenyl ) -
2-propen-1 -one hydrochloride sglt; 3-(354°tH %%rophenyl)-l-[z

met hoxy-4-(thien-2 yl)phenyl]-2}|propen 1{one; i - ) o
3-[5-(Uenzo[ b] t hi en-2-yl) - 2- mret’hQxyphenyhl - 19 3, 4, 5-tri mét hoxyphenyl ) - 2-

- propen-1-one; 3-[2 methoxy-5-(thien 2- henyl]-1-(3, 4-dicNo :
ro2hydr oxyphenyl ) -2 propen- 1-one; RECI gD SHEET ( RULE 91) 1SAIEP -199 ©

N

or its pharmaceutically acceptable. salt, wherein Y is seleéted_f:om. the groap

Soilecllecs

consisting of :

ooy

nAN

.

)
O

o]

5

/
eoilsvslesdioss

solsvsievaics
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3-[
1- one;
2-y
3-[
2-
2-
3

propen 1-one;

20 January 20

5-(benzo[ b] t hien 2-yl)-2met hoxyphenyl]-1-(3, 4- dlnethoxyphényl) 2- propen-
3-[2, 4-di net hoxy-5-(thien

| ) phe 2, 3, 4-trinmet hoxyphenyl) - 2propen | - one;
2 ot B4

05

hi en- 2-yl ) phenyl ] - 1- ( 3- met hoxy- 4- (2 pyrlkﬁﬂﬂﬁ@ﬂﬂéﬁﬁhenyl)

3-[ 2- met hoxy- 5- (5- net hyl t hi en

wherein R* is a heteroaryl or heterbcycle.

HECT!FEED SHEET (PUL': 9’?)
ISA/EP

-195-

y1l) phenyl ] -1 - 13 4- nethylenedloxyphenyl) 2- propenl one;
-[ 5- (benzo[ b]t hi en- 229| } L5 yphgnyl ] -1- @4 hydr oxy- 8-
di met hoxypheny A N salits -
3-[ 2- - met hoxy ( 3net -4-(B
pyri dyhnet hox : < ‘ ‘
. 3-[5-(benzo[ b nyl ] -1- (4- met hoxypW¥eny open 1-
. one; 3-[3,4-j|nethoxy 5- - 2- henyl }-1-(2, 3,4-tri met hoxyphgnyl)
2- propen- one ' S o
. 3-[5-(5-acety] t fep §-3 -cH é- g4, TN phenyl ) 2-
propen-| - one;L @ <\
met hoxy- 5- (t hj en=Z-wWF phehyIN-—= - et pF e; |
3-[ 2- met hoxy-p- (thi en-2-y[) phenyl ] -1- hcnyl) 2propendl - one;
3-[ 2- net hoxy-{5- (thlen 2-y|)phenyl]-1 - 3 4 di et hoxyphenyl ) - 2- pr opep- 1- one;
3-[ 2- met hoxy- i ) phen *1.1(2, 4, 6-typfiet hgxyphenyl¥2pr opéen- | - one;
3-[2 nnet hoxyj -yl pphenyl ] - A
t ri met hoxyphg n- Y- 0
3-[ 2- met hoxy- i ‘ ) 1- 3
“met hoxyphenyl{] - 2propen 1-one,
-[5- (benzo[ O] t hi en-2-yl )} 2, 4-di met ho
sopropyllde dtroxy é _ 51
1T
E S
LavaAVa s
N .
sslies
N _
45,  The compound of claim 1 of the formula




. 1. -.prop oxy) 3, 5- dlnethoxyphenyl] 2 prop en- | -one; RECTIFIED SHEET
r.(RULE 91) ISAIEP -200 WO 01/98291 20 January. 2005 P£H/349RbA$9T7@0s
3-[ 2- net hoxy
5-(t hi ef WO §983Neny! | -1 - [ 3- ‘met hoxy- 4- (4 pyrldylnethoxy)PhHﬁWU&Hﬂyno
2- propen- | -one;
3-[ 2- nethoxy 5- thlen 2-yl)phenyl ]-1-(3, 4- nethylenedloxybhenyl) 2- propen
one, s hﬂ%y 13 Xﬁﬁﬁhﬁﬁmeﬁxnu%a
2- yI)phenyI] 1 4-met hyl enedi oxyphenyl) - 2- propen 1- one,
- 3-(4- ethoxy 3- quorophenyI) 1-[ 2- nethoxry 5-(thief- ZZgI)phenyI]Z propen-1|-
one; -[5-(benzo
[b]thlen 2-yl)-2- carboxynethoxy 4 e hoxyphen I]-I (3,4, 5-
t ri met hoxyphenyl ) -2 pr oo ‘ o [ -(b enzo

[ b] t hien-2-yl)-4- cazboxyrreth -(3,4,5- )
tri met hoxyphenyl)-2 : propen- ] thieh .

'2-y1) - 4- carboxynet hoxy Zg[ae hoxy 25 1 i met hoxyphenyl) 2
_propen 1-one sodium salt;. 3-[ 2- bar boxymet hoxy =Tet hoxy- 5- (th| ef

“2-yl)phenyl]-1-(3,4,5- tri.met Ho&mhenyl ) - 2- pP5B2n- | - one: |
3-12- car boxynet hoxy- 4 met hoxy-5-(thi en-2-yl)phenyl]-1-(3,4, 5-
tri.met hoxyphmhyzfe)nR“%saﬂxeteroalybmélaﬁdcym salt;

3- [ 4- car boxynet hoxy- 2- met hoxy-5-(thief-2 vyl )phenyl]-l .-(3,4,5-

' 4_7'.- The co;npotmd of claim 1, wherein the compound is of the formula:

or its pharmaceutmally acceptable salt, Wherem R‘"’ is a heteroararyl or

heterocychc .

 48.  The compound of claim 1 of the formula: _

OCH, OCH;

 or its pharmacentically acceptable salt, wherein wherein R* is a heteroaryl or

heterocycle.

RECT!HPD SHEET (RULE 91)
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rlnethoxyphenyl) 2. propen-|=-one sodium salt; - S
- [ 4--car boxynet hoxy- 2- nmet hoxy- 5- (t hi en- 2- yI)phenyI]-I -43,An8ary 2005
rlnethog%ﬁgyﬂ% % 2- propen-|-one; 3-[S-(benzo[b]thien-2 -
1)-3,4 phenyl )-1-(3,4,5 triinmethoxyphenyl)- 2- ;ﬁﬁﬁﬁﬁﬂﬂgﬁﬂe
-[5-(benzo[ b]'t hi en-2
1) -2, 4- di et hoxyphenyl | - ﬁ3 4,5-tri met hoxyphenyl)-2- ptopen 1-one;
-[5-(bend®[ b] theecvmpmmd)ofz:amulaﬁﬂmdmgmﬂmny|]-| -(3,4,5-tri met hoxyphenyl)
- buten-1-one; RECTI'FIED SHEET (RULE 91) | SA/EP -201 20 January.2005 WO
1/ 98291 PCT/ USO1/ 19720 3-[ 2- nethoxXOS (t hienzs
| ) phenyl ] - 1- [4 (4- car boxybenzyl oxy)f3- mnet hoxyphenylj - 2-propen-| -one;

r opfienyl ) - 2- pr open- Ione'
l')-2 propen-1-one;

enzyboxy) 3

/

%2 met hoxy 5-(thi en- 2HyA®ph
[4 (thlen 2- yI)phenyI] 1-(
- [

t

3- [ 2- met hoxy- 5- (thlen 2- yI)phen I]- 1. (4 hydrw Y- 3 net_oxyphenyl) ‘2 propen
-one; 3-[5-(benzo[b]thien-2-ylQCH; 4- dlnethox§phen» | -#-(2,3,4
i met hoxyphenyl)-2- propen 1l-one; 3-[5-(benzo : :
b] thi en-2-yl); QEQ%& ﬁ$§¥ yphenyl]- | -(3,4,5-
rimet hoxyphenyl%?(b - pr o%@%‘; ce;katgo% Qa(ﬁ( '

50.  The compound of claim 1 of the formula;

~ or its phanmacentically acceptable salt.

51. The comp@und of claim 1, wherein the compound is of the formula:

"+ orits pharmaceutically acceptable salt.
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3-[5-(benzo[ b jthien2-y|)-2,4-dinnthoxyphenyl]-l-[3,5-dinet%oxy-4-(2:
nnrpholinoethoxy)phenyl] 2 propen-1l-one; 3-[2-nethoxy- 2¢ January 2005
5-(thien phenyl ] - 1-[ 2- met hoxy- 4- ( 3- nethoxyphenyl)phenyl] 2- propen
1- one; WQéUS(Sé%anOJ b]thien 2-yl} PCT/US01/19720
2, 4- dlnethoxyphenyl] 1- (3, 4-di met hoxyphenyl )2 propen-1-one; 3-[2 _
nethoxy 5-(thien 2-yl)phenyl]-1-(2,5-di met hoxy-4-(thien-2 7
yl met hoxyyhhen¥hg edn m@l&jf-dlamnhwheﬁelﬁﬂ:e(dohi;ﬂﬁmayé ofhe fryula:l ~
(3, 4- dlnethoxyphenylwa propen-| - one;
3-[ 2- met hoxy- 4- (t hi en- 2- yl) pheﬂxj] 6 [ 2- met hoxy- 4- (t hien2 yl)phenyl)-2
. propen-1-one phenyl] 2-propen-I|sone.jj 54. A pharnaceutlcal conposi tion for

the treatment of a VCAM lpiedi atled disorgler,

SN EP -202 20 January 2005

ef fecti.ve amount of conpound @'
NFHE osition of claim54.

acceptabl e carrier. RECTWAN ED
WO 01/ 98291 PCT/ USOL/- 197 2f4a? 6

| ogi caI ly. actl ve agent selected fromthe
dine, DNAase, an

further conprising a second bi

~ group consisting of heparin, fRiseni de, ‘ra ‘
tr 8l eandonyci n, cycl osporin
(gol d sodi um t hi omal ate),

i mrunosuppr essi ve agent, |V ganma gl obulin

(Neoral), methotrexate, FK 506, Myochrysine

pl atel et actiyating factor (PAF) antagonist, thronmboxane inhibitor,
| eukot ri ene- Dérite pbminmaceaicadlycweeptizblasadol ate (zafirlukast), Ziflo -
(zileuton), leukotriene C, or C2 antagonist, inhibitor of :

conpri sing an,

) %aﬁmaceutl cally

53. A compound selected from the group consisting of:

3-[5-(benzofb]thien-2-y1)-2,4-dimethoxyphenyl]-1-(4-carboxymethoxy-3,5-

dimethoxyphenyl)-2-propen-1-one sodium salt; -
3-[2, 4—d1methoxy—5 (thwn—z-yl)phenyl] 1-(4—carboxymethoxy-3 3-

dlmethoxyphenyl)-z-propen-l-one

3-[2,4-dimethoxy-5-(thien-2-yl)phenylj-1 -(4-carboxymethoxy—3 5-
dimethoxyphenyl)-2-propen-1-one sodium salt;

3-[5-(benzo[b]thien-2-y1)-2,4-dimethoxyphenyl]-1-(4-hydroxy-3,5-
dimethoXyphényI)—2—propen—1 -one;

. -[2 4—d11nethoxy—5—(ﬂnen-2-y1)phenyl]— -(4-hydroxy—3 5-d1methoxypheny1)—2—

propen-l-one

-[5—(benzo[b]th1en—2-y1)—2 4~d1methoxypheuyl] 1- (4-carboxymethoxy—3 5.
dlmethoxyphenyl)-z-propen— -one;

| 32, 4—d1methoxy-5 (ﬂnen-:l—yl)—phenyl]-l-(4-carboxymeﬂ10xy-3 5-
‘dimethoxyphenyl)-2-propen-1-one;

3. [5-(benzo[b]thien-2-y1)-3 4—dnnethoxypheny1] 1-(2,3 4—1:ameﬂloxyphenyl)-2-

propen-1-one;

- 3- [2-methoxy—5 (4—methy1thzen-2—yl)phenyl]— -(3 4,5- trunethoxyphenyl)—z-
' ~ propen-1-one;

RECTIFIED SHEET (RULE 91)
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Ieukotriene'synthesis, zileuton or an inducible nitric oxideIsynthase,
inhibitor, prophylactic agent, sodium cronoglycate, |ntaljdeaeyobym

~sodi um Nasalcrom Opticrom Crolom Ophthalmc Crolom, Tilade

(nedocro®@91/98%ddocrom | sodiun), ketotifen, P2-adrener giPGTd@@mS'é’?ﬁ
corticosteriod, autihistiinine (H. receptor antagonist), xanthines and
met hyl - xant h| nes Theo- 24 (t heophyl I ine, Sl o-Phylline, Uniphyllin, Slobid,
Theo-Dur), gmtho&?xsg hié Ithiched-y lﬁﬁéﬂylﬁopiﬂy kldimeth oﬁ?%héﬂ?ﬂ-ﬂpﬁfﬂhﬁ agent
(anti nuscari ni agent onna alkal 6i'ds, Atrovent (ipratropium

brom de), atropi nel-onei trop| um brom de; phosphodi esterase inhibitors,

zar daveri ne; cal ci um ant agoni sts, nifedi pine; potassiumactivators,
cronmakal i m %&2 Rhin. C I5CieiR oJun ki nase
i nhi bitors. and Iﬁ]h- C00 ysggg%gﬁ 2 n%—é’%ﬂyl IrIIIIIl :ID-I%?%I‘S &E hegp]IIaIgrraceutl cal
conposi tion of cI grop&bl-onherei n the j 32-adrenergic agonl st 1is selected
fromthe group consisting of al buterol (salbutanol, Proventil, Ventolin),

et aprot LI‘EnoI@"%Fupé‘ﬁ'j' 2°-I%I*5§9'% LR LRl 2 ARPBRILYe
' b I | f b I I
br ot de, | badtdrbsPagE é{tﬁql EaOpbeR b @A e D DRRR D |

- carbuterol hydrochride, cl enbut erol hydrochl oride, clorprenaline

hydrochl ori de, efirnaoterol funarate, ephedra (source of-al kal oi ds), -
ephedrine (e dri ne hyd hIor hedri.n sul f drine

hydr ochl or i ngI%é‘Pﬁ?PﬁX £\ lIiI’CeII1 I'W‘@'Iio 4 IIIC%I% Iﬁf ?’@FRII VSR or i de,
hexopr enal i ne hydrjoghy ﬁmgﬁ,saltsoet hari ne hydrochl oride, isoprenaline, :
- mabut erol, net hoxyphenanm ne hydr ochl ori de, methyl ephedr| ne hydrochl ori de,

O e R PSP B AR L Aoy ROy b gaRe o e

acetate, procat eqummgdrochl ori de pr ot okyl ol hydrochl ori de, RECTIFI ED
SHEET (RULE 91)

3 -[3, 4- dlmethoxy-s (3-py11dyl)phenyl] 1~(3 4,5 mmethoxyphenyl)-Z-pmpen-l—
~one;
3-[2,4-djmethoxy-5—(ﬂﬁen—2—y1)phenyl]-1-(3,4,5-himethoxyphen?l)-z-propen-l-

- one; ' ' :
3-[2-methoxy-5-(thien-2-yl)phenyl]-1-(3,5-dimethoxyphenyl)-2-propen-1-one; -
: 3-[2-méthoxye5_—(thien-Z-yl)phenyl]-l-(4-iodo-Z-methOXyphenyl)—2—p1_'open-1-
one; | '
3. [2-methoxy—5 (ﬂnen-z-yl)phenyl] 1—(3-methoxy~4—(4—pyr1dyhnethoxypheny1)—
~ 2-propen-1-one, hydrochloride salt; :

3 [2-methoxy-5- (th16n-2-y1)phenyl] -1- (3—methoxy—4 (2-pyndyhneﬂ10xypheny1)—_'
2-propen-1-one hydrochloride salt;

3-(3,4-,di;f_1uorophex_1yl)'—1-[_2~methoxy—4—(thien-z-yl)phenylj-2-propen—1 ~one;

3-[5-(b enzo[b]thien-z-yl)-2-methoxypheny1]-1-(3,4,5-_11imethoxypheny1)-2-
propen-1-one; |

3-[Z—me.ﬂloxy-s—(thien~2—y1)pheﬁyl]-l-(3,4-dichloro—z—hydroxyphenyl)-Z—propen-
1-one; | | ‘ |

'RECTIFIED SHEET (RULE 91)
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| SNEP -203 20 January 2005 WO 01/98291 PCT/US01/ 19720 psuedoephedri ne
(psuedoephedrine polixtirex, psuedo-ephedrine tannate, 2psugdeephedss ne
hydrochlorlde suedoephedri ne sul phate), reproterol hydrochloride,
aﬁgbronlde ritodrine hydrochloride, sahnet dNH/USOIPRP 0at €,
terbutallne sulphate tretoqui nol hydrate and tul obuterol hydrochloride.
57. The pharnaceutical conposition of ¢claim55, wherein the Corticosteriod
s selected Bﬂ[gﬂﬂbfehﬁ)[ﬂ]tﬂiéﬂ-zcﬂ}lﬁllﬁéthﬂménﬂﬂilGﬁ@ﬂ%&lﬁx@@hé@l}}pf@dﬁbI d’
(Aerobid-M flunisolide), Azmacort (triantinolone acetonide), Beclovet
(Vanceri |, beclonétﬁ@%one dlproplonate) Fl ovent (fluticasone), Puhnicort
'(budesonide) predni sol one, hydrocortisone, adrenaline, Alclonetasone
Di pr opi onat e, 3-JAl4l@mbhORes- {ﬂ&m?l){)ﬁ&yl]a&@ 3unEihfasRRphdlyl-DRiaRAL B,
Bendacort, Bet'ai nethasone (Beta hasone Acet at e, Betanethasone :
Benzoat e, Bet anet losone Di propi onate, Betanet hasone Sodi um Phosphat e,
Bet amet hasone Val erate), Budesoni de, Ceclonethasone, Ci pr oci noni de,

'Cl obet asol” Pr 9¢;{t D QR&hSxy ~5Qt199f=2@é)ggsnﬁ}m(5%&h )§ DGR Al PRt ipAL A T2

~Cl oprednol, i sone Acetate rtivazol | azacort, Deexycortone

- Acet ate ‘(Deoxycort@n@eﬁrlfameat e), Deprodone, Desonide, Desoxy met hasone,

Dexanet hasone . ( Dexanet hasone ‘Acet at e, Dexarret hasone | soni coti nate,

Dexanet hasones PhosaBates-(5PetayidRs STphaedi-uis Yahemylabdbenarayh.2-

- Dexa- net hasone "Sodi um Phosphat e), Dc I orisone Acetate, Diflorasone
Di acetate, Diflucoptapenrleonsyal erate, Difluprednate, Donoprednate,
Endrysone, Fluazacort, Fluclorolone Acetonide, Fludrocortisone Acetate,

. Fl unet hasone 1?%@&3@@-@}&0& &@ethoﬁphmyl}ln(dehydfbme;ﬂnol one Acetoni de,
Fl uoci noni de, Fl uocortin But
' : ethoxyphenyl)—z-pmpen-l-one sodium salt; _

3—[2—meth0xy-5—(thien—2—yl)pheny1]—1-(3-methoxy—4f(3-pyridylmethoxphenj'l)-z |

propen-1-one;

3-[5-(benzofb]thicn-2-yl)-2-methoxyphenyl]-1-(4-methoxyphenyl)-2-propen-1-

one; | |
3-[3,4'—dimethoxy-5-(thien-z-yl)pheﬁyl]-1-(2,3,4-ﬁimethoxypheny1)-2-propen~l'—
one; ' ' | o o
3 [5 -(5-acetylthien-2-y1)-3 4—dJmethoxypheny1]-1 -(3,4 5—t11metoxypheny1)—2—
propen-1-ong;
3—[2~methoxy~57(t}1ien-2-yl)pheny1]-1-(4fmethoxyphenyl)—2-propen-1-one;
3-[2-méthoxy_-5a(thien»2~y[)phenﬁ]-1 -(2,6-di;113thoxyphgny1)—2—pr6pen-1-one; |
'3-[Z—methoxy-5-(thien¢2ry1)pheny1]-_1-(3,4-dimethoxyphenyl)-27Propen-1?one;
3-tzQm_‘ethoxy-s--(thien-z-yi)phenyl]-1-(2,4,6-n~imethoxypheny1)-2.pr§pe_:n-l-one; B
- 3;[2-methoxy-s-(thien-i-yl)phenyl]-i-(3 4 5—&5methox3phenyl)-2—propeﬁ-l-one;

o 3- [2-methoxy-5-(thlen-2—y1)pheny1] -1- [4—(4—ethoxycarbonylenzyloxy)-3-
methoxyphenyl]az-propen-l-one

—[5-(benzo[b]th13n—2—y1)—2 4-d1methoxypheny1]-l -[4-(2, 3-1sopropyhdened10xy—
1-propoxy)~3 S—dJmethoxyphenyl]—z-propen- -one; '
RECTIF}ED SHEET (PULE 91) -
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Fl uocor t ol one (Fluocortol one Hexanoate, Fluocortolone Pival at’e) , o
Fl uor onet hol one (Fl uoronet hol one Acetate), Fluprednideng Acgliate, 2005

- Fl upredni sol one Fl urandr enol one, Fl uticasone Propionate, Fornocortal,

Hal ci nonV@19B8obet asol Propi onate, Hal onet asone, Hydr oS EIRAY20
‘Hydrochl oride, Hydrocortisone (Hydrocortisone Acetate, Hydrocort | sone
Butyrate, Hydrocorti sone Cypi onate, drocortisone Hem succinate,

‘Hydr ocorti song- [Be;ﬂbﬂho‘xf!ﬁe(i;hibm-ﬂeyl);ﬂiﬁw dBuneiboy-Sddipyndgmethoradphenyl]-
Hydrocorti sone Val erate), Medrysone, Mepredni sone, Methyl predni sol one
(Met hyl predni sol on@-Popetid PPDelet hyl predni sol one, Heni succi nat e,

Met hyl pr edni sol one Sodi um Succi nate), Monetasone Furoate, Paranethasone

. RECTI FI ED SHEHT-1h8bbiy-54(thien-SAljpRenytpa- (3ﬂ-ﬂ:atwknszdlﬁmﬁlenm29panM1
PCTl[ USO1119720 5 Acetate, Prednicarbate, Predni.sol amate Hydrochl oride,
Predni sol one ( Pre@Hfsol one Acetate,  Pr edni.sol one THem succinate,

Pr edni sol one Hexanoate, Prednisolone Pival ate, Prednisolone Sodium

Met asul phobe n3§[atxﬁathﬁksed¥(48n¢thylﬂ:1exsﬁ@rl)pﬂmﬁ&1§>§ﬂﬁaﬂt-msthmeaddmxmm&)%d| um
Succi nate, Prednisolone Steaglate Pr edni sol one Tebut ate), Predni sone

( Predni sone Acet at B)‘QPePrle@FPﬁ;l i dene,  Procinonide, 1 inexolone, Suprarenal
Cortex, Tixocortol Pivalate, Triantinolone (Triantinolone Acetonide,

Tri anti nol one3lm&ﬂﬁix§ﬁ-3}ﬂ&ﬁﬂ)p]ien}d)m+[ﬁ@ﬂmhm(y ﬁéﬁmmz-gtjpha)yl}.’l "pt@en-l-
pharmaceutical conposition of c¢laim55, wherein the antffiistimnne (HI ‘
receptor antagoni sP}%i s sel ected fromthe group consisting of Chlortrineton

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-z-yl)-4—carboxyméthoxy—2-methoxyphenyll¥1—(3,'4,5-
trimethoxyphenyl)-2-propen-1-one;
3-[5-(benzo[b]thien-2-y])-4-carboxymethoxy-2-methoxyphenyl]-1-(3,4,5-
trimethoxyphenyl)-2-propen-1-one sodium salt; '
3-[2-carboxyméthdxy—4—~methoxy-5 -(thien-2—yl)pheny1]—1-(3,4,5— :
trimethoxyphenyl)-2-propen-1-one; . .
3-[2-carboxymethoxy-4-methoxy-5-(thien-2-ylphenyl}-1-(3,4,5-
trjmethokyphényl)%—propen-—il -one sodium salt;
3-[4-carboxymethoxy-2-methoxy-5-(thien-2-yl)phenyl}-1-(3,4,5-
tmnethoxyphenyl)—z-propen- -one sodium salt
3- [4—0m'boxymeﬂaoxy—Z—msthoxy-S-(thlen—z-yl)phenyl]-1 -(3 4,5-
mmeﬂ:oxyphenyl)-z-propen- -0ne;
3-[5-(benzo[b]thien—2-y1)-3,4-dimethoxyphenyl]—1-(3,4,_5-himethoxypheny1)-2-
propen-1-one; ' o '
3-[5-(benzo[bjthien-2-y1)-2,4-dimethoxyphenyl]-1-(3,4,5 -ﬁimethoxyphenyl)-Z—
propen-1-one; | ' ' o

3-[5- (benzo[b]thmn-z-yl)-z 4—d1methoxyphenyl] -1- (3 4, 5 -trimethoxyphenyl)-2-

buten-1-one;

RECTiFlED SHEET (RULE 91)
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(Teldrin, chlorpheniran ne), Atrohist (bronpheniramn ne, Bromarest, Bronfed,
Di metane), Actidil (triprolidine), Dexchlor (Poladex, Pal &:akpe,2005
dexchl or pheni ram ne), Benadryl (di phen-hydram ne), Tavist (clenastine),

- Di.net absQY%IPWé itlydrinate, Dramanine, Marnine), PBZ (tri péT(éTrﬁGr%?rlﬁl?l@?
pyrilam ne, Marezine (cycli ZI ne) Zyrtec (cetirizi ne) hydr oxyzi ne,
Antivert (meclizine, Bonin egra’ (fexof enadine), Hi snmanal

(asteni zol e), &lamathoxy- i{@t@t%myl]ée[%%@w@bﬁ%d@mﬁ@' Periactin:
(eypr ohept adi ne), ep&ﬁ?”' ndami ne, Nol abi st), Phenaneth

- (pronet hazi ne, Phenlé]reg? c '%Op IE’ dl | azi ne) and Temarii
(trimeprazine). 205 20 January 2005 59. A conpound of clains 1-53 for use
in the treat nﬁrizwﬂmmﬁrwmréymhmyl}‘@ﬂ@dlﬂmwmnyl)-érmopeteiluana, a host.
60. A use of a conpound of clains 1-53 in the manufacture of a nedi carrent

for the treatsipntmbh-DyDPRsHyRXI-E,45 tﬁmv%%ﬂhdﬂ?ﬂlz%x%ﬂe@l%def in a host.

61. ‘The use of c¢laim®60, wheréein f he VCAM 1 rredl ated disordefr is. arthrltls

62. The use of ate order is'asthma.

&5 The use o3RRS HRERZ DB VoA ¢ miltnbediebloakdr ter i & -
“dermatitis. 64. ThAethsgypHengl U@Lﬁ}bﬁ&l_lmgr ein the VCAM 1 nedi ated di sorder
i's psoriasis. .65. The use of "™ cI aim 60, wherein the VCAMl nmedi at ed- di sorder

is cystic fibr 66. AT cl 1 nedi at ed
~disorder is p(ﬁ?I W@H%‘Is'&ﬁlﬂ ?&Hﬁh@{lﬁ ?ﬁé’ﬁ{%‘a{% e’a?“&ﬁgé%?f@en on.
67. The use of clailyRY, wherein the VCAM 1 nedi at ed d| sorder is nultiple.
sclerosis. 68. The use of cI ai m 60, wherein the VCAM 1 nedi at ed di sor der

is atheroscl erg C ai. m,60 e i ated
di sorder ‘is pé’_g?-@ﬁ%?"g%\ g’ét ﬁogyphmyl]m&rfclr{nmethoxyp enyl)-2-
. propen-1 -one -

| 3-[5-(benzo[b]thien-z-yl)-zfcarboxymethoxy-z;nmethoxyphenyl]-1-(3,4,5-'

trimetho:qrphenyl)-z;propen-lwone'

- 3-f5- (benzo[b]tmen—2-yl)-2 4—dnnethoxypheny1]-1 -[3,5- d1meﬂ10xy-4~(2-
morpholmoethoxy)phenyl]—Z—propen—1-one

3- [2-methoxy—5 (th:en—?.—yl)phenyl] 1- [2-methoxy~4-(3-methoxyphenyl)phenyl]—
2—propen—1—one

3-[5- (benzo[b]thzen—.?—yl)—2 4—d1methoxyphenyl] -1-(3, 4—d1methoxyphenyl)—2—
pmpen-l—one,

- 3- [z-methoxy—s (thwn-2~y1)pheny1]-l (2, S-dlmethoxy-zlm(thzenél-
ylmethoxy)phenyl)—Z-propem l—one,

-[4—-(th15n-2-y1)phenyl]—l (3 4-dnnethoxyphenyl)-2-propen—1-one

3- [2-methoxy-4 (thwn-?.-yl)—phenyl] 1-[2-methoxy-4 (th13n—2—y1)phenyl)-2-
pmpen-l-one phenyl]-z-propen-l—one .

54. _ A pharmaceutical composition for the freatment of a VCAM 1 mediated disorder |
in a host, compnsmg an- effective amount of compomd of cla:tms 1-53 in a

. pharmaceunca]ly acceptable carrier.

qECTiF!ED SHEET (RULE 91)
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70. The use of claim 60, wherein the VCAM 1 nedi ated di sorder is coronary
artery disease. 206 20 January 2005 71. The use of claignsGQuahergisn the
VCAM 1 nedi ated disorder is angina or small artery disease. 72. The use of
cl ai m 60WOMEBHINn the VCAM 1 nedi ated arthritis i s systefGI/USHpae720
~erythemat osus: 73. The use of claim60, wherein the VCAM 1 nedi at ed
disorder is Crohn's disease. 74. The use of claim60, wherein the VCAM 1
medi at ed $.sor@he pharmdveutied ocamposition toff sclaifb . 54T Harthere cofupeikingma 68scomdier ei n
“the VCAM 1 nedi ated disorder is inflammatory bowel diseases. 76 The use
of claim 60, wkiglgalifesetine agentegrlseied P ther S1OUP GORTHAEN O fd hepmres.

T7,, The vee ol gl Puips kb, Ve abRtudl Spdlr e dhghell <

retinopat hy. use o I"ai ' m wher el
Qs rhinitis. 78obdlheg li:ﬁ(ﬂeahﬁoﬁﬂyaiﬂﬂ &clospeiei Nehal)yCadthomracitat eBREogor der
I schem a- reperfusion injury. The use of claim6Q, wherein the VCAM 1

nedi at ed di sorMapchrysing geid’ ﬁﬂﬁé‘ﬂlﬁuéhlloméla Dul Ploielety agivating f{a@&DDXPAE)l The

. f .cl
o omer ut oneph et fbpib it e bkl iediol Suemisy Agsglats o
- disorder is G(aa@ﬁ:lﬁst;em@o (@Beutdhlp leﬁla:tﬁéneslcal 6t 60, anhepoalst) hebideAbF 1

medi ated di sorder is gastrojntestinal all el’{%l es, 84. The use of claim 60,
wher ei n 't he véﬂmo@mcﬁyaﬂmsa e ror 2 meuriie nituprgxdde 85nthaseem!a§etoaf -

oL 20 1ty RAD e 4o B s 0, RN B SURRART

Opticrom, _Cro!om, Ophthalmic Crolom), Tilade (nedocronnl, nedocromil
sodium), ketotifen, P,-adrenergic agonist, corticosteriod, antihistimine H,
receptbr antagonist), xanthines and methyl-xanthines, Theo-24 (theophylline,
Sld—Phleine, Uniphyltin, - Slobid, - Theo-Dur), Choledyl (oxitriphylline),
aminophylline; anticholinergic agent (anﬁmﬁscarinic agent), belladonria
alkaloids, Afrovent (ipratropium bromide), _ah'opiné,_ oxitropivm bromide;
‘phosphodiesterase inhibitors, zardaverine; calcium antagonists, ﬁifedipine;
potassium activators, cromakalim, PSS kinase inhibitors, tricyclic antidepressents,
cJun kinase inhibitors and cylcooxygenase-2 (COX-2) inhibitors.

- 56. The. pharmaceuti_cal' composition of claim 55, wherein the Bz-éd_renergic agonist

| is selected from the group ' cons__istiﬂg of albuterol (saIbutémol,. Proventil,

‘Ventolin), terbutaline, Maxair (pirbuterol), Serevent (salmeterol), epinepﬁﬁne,

-_metaproterenol (Alupent, Metaprel), Bréthine (Bricanyl, . Brethaire, terbutaline

sulfate), T_qmalate (bitolterol), isoprenaline, ipratropium bromide, bambuterol

rhydrochl.oride-, Abitolterol meslyate, _brqxateroi, céﬁmfeml hydrochloride,

* clenbuterol hydrochloride, clorprenaline hydrochloride, efirmoterol fﬁmarate,
ephedra (source of alkaloids), ephedrine (ephedrine hydrochloridé, ephe&rine _

sulfate), etafédr_ine hydrochloride, ethylnoradrenaline hydrochloride, fenoterol

' hjrdrochloride, -. hexoprénaliné hydrochloride, isoetharine hydrochioride,

isoprenaline, mabuterol, methoxy-phenamine hydrochloride; methylephedrine

~ hydrochloride,  orciprenaline  sulphate,  phenylephrine - acid 'tarh'afe

phenylpropanolamine (phenylpropanolamme polistirex, phenylpropanolamine

sulphate), pirbuterol acetate, procatérol hydrochloride, protokylol hydrochlonde :
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86 A conmpound of claim 1-53 for use in the tréat ment or prophy! axi s 'of a
VCAM 1 nedi ated disorder in a host according to claimsgg m%ragknzé '
VCAM 1 nedi ated disorder is a VCAM1 nedi ated disorder as set fo
one of cMOM9SE to 84. 87. A conpound of clainms 1-53 forPCcDEsei7iche _
treatnment or prophylaxis of a VCAM1 nediated disorder in a host according
to claimb59 wherein the use further conprises adm nistering™the conpound :
in alteration pyuedoephiedrine or(psuednephedenid eqiolmermotpsuedﬁ-epheds]ﬁeortdnnate

| t
bi ol og| cally & u%goep%%&me lgydrochlonde, psuedoephedrme sulphate), reproterol
hydrochloride, rimiterol hydrobroxmde ritodrine hydrochlomde salmeterol

xmafoate terbutaline sulphate, tretoqumol hydrate and tulobuterol hydrochloride.

in any

57.  The pharmaceutical composition ‘of claun 55, wherein the comcosten_od is
selected from the group consisting of glucocorticoids (GC), Aerobid (Aerabid-M,
flunisofide), ~Azmacort (triamcinolone' - acetonide), Beclovet (Vanceril,
.beclom‘e'th'asone dipropionate), Flovent (fluticasone), Pulmicort '(budesonide), .
prednisolone, hydrocortisone, adrénaiiue, A_]ciometasoﬁe- Dipropionate,

Aldosterone, Amcinom'de,_ Beclomethasone 'Diprdpionate, Bendacort,

Betamethasone  (Beta-mcthasone  Acetate, Betamethasone ' Benzoate,
‘Betamethasone Dipropionate, Betamethasone Sodium Phosphate, Betamethasone
_Valerate), Budesonide, Ciclomemas'one,- Ciprocinonide, Clobetasolr Propionate, |
Clobetasone ,Butyrate, C]ocort()lbne Piﬁalate, '- Cloprednol, Cortisone Acetaté,
Cortivazol,‘ Deflazacort, Deoxycortone Acetate (Deoxycortone Pivalate),
Deprodone, Desonide, Desoxy-methasbne, ‘Dexamethasone (Dexamethasone
' Aceta_te,' Dexamethasone  Isonicotinate, Dexamethasone ;Phoéphate,
Dcxameﬂlésone Sodiun:i. Metasulphobenzoate, Dexa-methasone Sodium
Phosphate), Dichlorisone Acetate, -Diﬂdrasone Diacefate, Diflucortolone .
Valerate, Diftuprednate, Dombprednate, Endrysone, Fluazacort, Fluclorolone
'Acetomde, Fludrocortisone Acetate, Flumethasone (Flumethasone Pivalate),
_,_Flumsohde, Fluocinolone  Acetonide, _Fluocmqmde, Fluocortin Butyl,'
Fluocortolone  (Fluocortolone Hexanda!;e, ~ Fluocortolone  Pivalate),
Fluqrometholone * (Fluorometholone .Acctafe), Fluprednidene = Acetate,
Fluprednisolone, .'.Flu‘randrlenolone, Fluticasone Propionate, Formocortal,
I-‘Ialcinqni‘de_,, Halobstasol - Propionatc_a, - Halometasone, Hydrocortamate
Hydrochloride, Hydrocortisone (Hydrocorﬁsone Acetate, Hydrocortisone
Butyrate,' Hydro'cortisoné Cypionate, Hydrocortisone Hemisuccinate,
Hydrocortisone  Sodium Phbsphate Hydrocortisone  Sodium  Succinate,
Hydrocortisone = Valerate), Medrysone Meprednisone, M‘ethylprednisolone
(Methylprednisolone Acetate, Meﬂlylpredmsolone, Hemisuccinate,
Methyiprednisolone Sodiizm Succinate), Mpmetasone Furoate, Paramethasone
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Acetate, Prednicarbate, Prednisolamate  Hydrochloride, Prednisolone

~ (Prednisolone Acetate, Prednisolone Hemisuccinate, Prednisolone Hexanoate,

Prednisolone Pivalate, Prednisolone Sodivm Metas*ulphobenzoate,_P.redn,isolone

‘Sodium Phosphate, Preduisolone Sodium Succinate, Predunisolone Steaglate,

Prednisolone Tebutate), Prednisone (Prednisone Acetaté), Prednylidene, .

- Procmomde, RJmexolone, Suprarenal Cortex, Tixocortol Pivalate, Tnamcmolone

(Tnamcmolone Acetonide, Triamcinolone Diacetate and Triamcinolone

Hexacetonide). .

The pharmaceutical composition of claim 55 wherein the antilnsbmme (Hl

: receptor antagonist) is selected from the group consisting of Chlortrimeion

(Teldxm, chlorpheniramine), Atrohist (brompheniramine, Bromarxt, Bromfed,

Dimetane),  Actidil (triproliding), ~Dexchlor  (Poladex, Polaramine,

dexchlorpheniramine), Benadryl (diphen-hydramine), Tavist (clemastine),
Dimetabs (dimenhydrinate, Dramamine, Marmine), PBZ (iripelennamine),
pyrilamine, Marezine (cyclizine), Zyrtec (cetirizine), hydroxyzine, Antivert
(meclizine, Bonine), Allegra (fexofenadine), Hismanal (astemizole), Claritin
(loratadine), Seldanc (terfenadine), Periactin (cyproheptadine), | Nolamine
(phenmdamme, Nolahist), Phenameth (promethazine, Phenergan), Tacaryl_
(methdllamne) and Temaril (tnmepramne) '
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59. A compound of claims 1-53 for use in the treatment or prophylaxis of a VCAM-1
mediated disorder in a host.

60. A use of a compound of claims 1-53 in the manufacture of a medicament for the
treatment or prophylaxis of a VCAM-1 mediated disorder in a host.

61.. The use of claim 60, wherein the VCAM-1 mediated disorder is arthritis.

_ 62. The use of claim 60, wherein the VCAM-1 mediated disorder is asthma.

63. The use of claim 60, wherein the VCAM-1 mediated disorder is dermatitis.
64. The use of claim 60, wherein the VCAM—] mediated disorder is psoriasis.

65. The uvse of claim 60, wherein the VCAM-1 mediated disorder is cystic fibrosis.

66. The use of claim 60, wherein the VCAM-1 mediated disorder is post transplantation
late or chronic solid organ rejection.

67. The use of claim 60, wherein the VCAM-1 mediated disorder is muitiple sclerosis.
68. The use of claim 60, wherein the VCAM-1 mediated disorder is atheroscierosis.

69. The use of claim 60, wherein he VCAM-1 mediated disorder is post-angioplasty
restenosis.

70. The use of claim 60, wherein the VCAM-1 mediated disorder is coronary artery
disease.
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71. The use of claim 60, wherein the VCAM-1 mediated disorder is angina or small
artery disease.

72. The use of claim 60, wherein the VCAM-1 mediated arthritis is systemic lupus
_erythematosus.

73. The use of claim 60, wherein the VCAM-1 mediated disorder is Crohn's discase.
74. The use of claim 60, wherein the VCAM-1 mediated disorder is rheumatoid arthritis.

75. The use of claim 60, wherein the VCAM-1 mediated disorder is inflammatory bowel
diseases.

76. The use of claim 60, whereintheVCAM-1 mediated disorder is autoimmune diabetes.
- 77. The use of claim 60, wherein the VCAM-1 mediated disorder is diabetic retinopathy.
. 78. The use of claim 60, wherein the VCAM-1 mediated disorder is rhinitis.

79. The use of claim 60, wherein the VCAM-1 mediated disorder ischemia- reperfusion
injury.

80. The use of claim 60, wherein the VCAM-1 mediated disorder is chronic obstructive
pulmonary disease (COPD).

81. The use of claim 60, wherein the VCAM-1 mediated disorder is glomerulonephritis.
~ 82. The use of claim 60, wherein the VCAM-1 mediated disorder is Graves disease.

83. The use of claim 60, wherein the VCAM-1 mediated disorder is gastrointestinal
allergies. '

84. The use of claim 60, whercin the VCAM-1 mediated disorder is conjunctivitis.

85. The use of claim 60, further comprising administering the compound in alternation or
combination with an effective amount of a second biologically active agent.

86. A coml?ound of claim 1-53 for use in the treatment or prophylaxis of a VCAM-1
rgedlateq disorder in a host according to claim 59 wherein the VCAM-1 mediated
disorder is a VCAM-1 mediated disorder as set forth in any one of claims 61 to 84.

87. A com;r_?ound o-f claims 1-53 for use in the treatment or prophylaxis of a VCAM-1 |
mediated disorder in a host according to claim 59 wherein the use further comprises

administc.sring _1:he compound in alteration or combination with an effective amount of a
-second biologically active agent.
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