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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, autbiinmune 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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VCAM-1 and recruitment of mononuclear leukocytes that express the integrin counterreceptor,

p.

VLA-4, (O’Brien, et al., J Clin. Invest., 92: 945-951, 1993) Subsequent conversion' of

10 - leukocytes to foamy macrophages results in the synthes1s of a wide variety of mﬂammatory 7'
.- _ cytokmes, growth factors, and chemoattractants that help propagate formatlon of the mature
atheromatous plaque by further inducing endothehal activation, leukocyte recruitment, smooth
muscle cell proliferation, and extracellular matrix deposmon. Pharmacologlcal inhibition of

VCAM-1 expression has been .shown to mh1b1t aﬂ:teroscleroms in several animal models
15 (Sundell et al., Circulation, 100: 42, 1999). A monoclonal antlbody 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.' Eosinophils have been considered én__important effector cell in the pathogenesis of
asthma and othef allergi.g' diseases. Activated eosinophils release proteins such as major basic
| protein (MBP) that have béen ‘demonstrated to induce bronchial hyperreactivity, one of the
25  defining criteria of asthma (Bousquot et al., N. Engl. J. Med 323: 1033-1039, 1990) It has -
been demonstrated that VCAM-1. is markedly upregulated on - human bronchial vascular R
endothelium of subjects Wlﬂl asthma who have air flow hmltat:lon, when compared with BN
subjects without - asthma (PlleWSkl 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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i nducivCAM-1/VLA-4 interactions in allergic inflammation. Eosmophlls are also important effector :
cells mn allergic thinitis. VCAM:-1 has been demonstrated to be upregulated 24 hrs after nasal
allergen provoca’aon in patients with seasonal allergic I‘hlllltls but not m siormal subjects
(Braunstahl, G.J, etal s - Allergy Clin. Immunol 107: 469-476, 2001). '

_ _ Rheumato1d 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 leukocytes 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, - -
~ increased VCAM-1 eXpressien has - Beeﬁ found in RA synovial tissue compared Wlth
osteoarthritis' and control tissue (Wi]ldnsdn et al., Lab. Iﬁveei 69: '82-88 1993; "Fu:ruzawa-

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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(O Bri ¥GAMt1 has alsg begn deme in lgdaeys 25 lgpus- prfgowLénb%@m@mlpared
conver Soﬁ)auto(lmmune 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 patzents 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
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- 410-410, 1998; Zembala, M., et a.l Ann. Transplant. 2: 16-9, 1998 Solez K., et al., Kidney

International., 5 1: _1476-1480, 1997; Koskinen P. K., et al,, Czrcz_datzon, 95: 191-6, 1997).

Multiple sclerosis 1s a.éommon demyeﬁnating disorder 6f the central nervous system,
 ‘causing patches of scle'roféis (plagues) 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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‘(Montefort, S., Koizum, A, din. Exp. Immnol., 101: 468- 73[ 1995) .-
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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)




. increased VCAM 1 expression has been found in RA synovial tissue conpared -
with - osteoarthritis and control tissue (WIKkinson et all Japabry|2Q®st .

69: 82-8 9%3 Furuzawa 30 Carballeda, J., et al., Scand. J |nmunol.

50: 215- 2 #9). Soluble VCAM1 is hi gher in RA patientSTURHAY T control
subj ects (KoI opp- Sarda M N, et al., din. Exp. Rheumatol._19: 165 3 20

JanuarAntibodiss W)V@AMBBE&V%@M O ZRbliGHate é@ﬁﬁinenﬁdl&dﬂi@ed/ﬁ‘ﬂh‘is! inhakebeen
shown  f 0, be. (Kitani, A, et al., J. -Imuzun. 161:

N act i el |
4931- 011@98‘5\ Q.ggg} VRS 1 14513:5 k20 5@) ng a possible di agnost ic marker for

RA, may contribute to |ts pat hogenesi s by inducing mgration-and
- recrui t renPsofiasis ised blronieGkin discase mhesistedzed by icoythtinaiots bidkieg plagoes acyt es

B cel PO R RV YRR oRlE: of Rutihs 1410 oo oak %té%n%ﬂﬁ%iy@é' ha

ey @ yhefals gnb@ahupsnﬁ&oﬁﬁz@asmsw%%) V@‘Aﬂﬂl s iy e[ﬁte Mriafd&kin

. acconpanyi ng vascul ar _conpl’i cations and ofgan damage€ char act er| ze systenic
| upus agcpmiperedt tos nernpall sRin (R‘EQ@SI Rst Wdi s Apugdest DératatolC/o%: 167p’|7kyt9%, rol e

or 1 5 Oopitt RorhiaR, 3 e i RGLIRTSfso Dodil ol ury e e BBEEE VAR

M,  Bllicbirslatelwifle diseadeictivityp (5 chBfiSROBS Br. L P96 Inaas1d 199r34°-’v afigeg), Wi th increased
di sease severity (Belnont et al., Arthritis Rheum 376- 383, 1994) SLE

muscl e sang e wiihyPRELaST 3, |9k 44 sren%grfg&@gsgeng'w 54 alygel |

expr essi on “0f V Wth? ts i a perivascu

im0 | 5,733,2091K0 Mddford(; enalr oels \sahmd e o(oﬁebﬂdzﬁmg VEo5/30M13. tomt@w\U@vamty
.52:667-671, 1993 Increased expresgsion of 15 VCAM | has alsg bee

denon&djcatethai po ategrfatty geids SrRIARASR and) tﬂ}ﬁlfrh}fé@n?mﬁf&ﬁédm{-BUFAS”) "

(e Rl it BByt i UG8 RS LRARE R AR p L ¥
- expr eﬁsleupresmomeﬁé/f@km 1 ,cbxitllmt intraceliular athesion meletuted1aBEANDY) bﬂ_E-JseleIﬁE (X,
. and NF]X 8o E:een%othmﬁal ce?lg, tlﬂ}/ougﬁng }Ifegl?a%(l)énhe :!Lta1|s n%? ln:lledla?e% If))g 2)%% es or

15  other, noncytokme signals. This is a fundamental dlscovery of an 1mportant and previously

unknown blolog;lcal pathway in VCAM-l mediated immune responses. As non-hmltmg
| examples, linoleic acid, linolenic acid, araclndomc acid, linoleyl hydrOperomde (13-HPODE)
and arachidonic hydroperomde (15-HPETE) induce cell-surface gene expression of VCAM-1
but not ICAM-1 or E—selectm Saturated fatty acids (such as stearic acid) and monounsaturated
20 fatty acids (such as oleic ac1d) do not mduce the expressmn of VCAM-1, ICAM 1 or E— :
- ‘selectin. ' '
PCT WO 98/51662 filed by AtheroGenics, Inc. and listing as inventors Russell M.
_Medford Patricia K.- Somers Lee K. Hoong, and Charles' Q. Meng, clanns pnonty to-
. provisional application U.S.S.N. 60/047,020,. filed on May 14, 1997." This application discloses
25 the use 'of a broad group of" compounds as cardiovascular. protectants that exhibit at léast one,

and sometnnes a composne profile, of reducing cholesterol, lowering LDL, a:ncl mhlbltmg the
expressmn of VCAM 1. o '

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

.7-




- trans

'and anti - DNA aut oant i bOdl es from SLE patients (Wit hr| ch, Ki dnL Int. "42:
903914, 1992; 20 Papa, N. D., et .al., Lupus, 8: 423- 42330 JEQQ@JSYL%@OB K. N,
et al., Cin | munol Immnopat hol, 81: 229-238, 1996). Fur t her nor e,
sol ubl e WOARKI2L hi gher in SLE patients than in normal BGHUSSYETIM ovka,
C., et-al., Adin. Nephrol. 43: 288-296, 1995; Baraczka, K., et al., Acta,
Neur ol 5,668,895l to %xke%et% didQ18Rs ke 56l 4-y 1-pBénod inhi¥if ﬂfel ﬁdr@u&&tﬂiﬂ@ﬂ'
43: 55- 64 2000; |Keda, Y. Lupus, 347-3 4 1998) and correlates with
~ di seaskDke q“mrtp}asexstdwletter% andmhthit theepspreseen 98 VC2d¥-13 and thusgmyy pseful in
~Incre has al so been denonstrated in solid organ
S@%%E X’%A%{Jl-tég {oﬁﬁg@g@e transplant rejection. occurs when the
transpl ant reci ﬁgent recognl zes the grafted organ as "non-self "and nounts

an i mmne rBShoV¥e SR&148Y.e mihichy c!fi}mﬁraeemer ithf Provisional pplicationnhS.- Sl | s,

P I n.

Acut e 6)?7(%] ect |1§)d:1‘8ﬁo(l:\yI Jt}ﬁs |1%§’}dai)3?rﬁﬁb I?I%ﬁ}tlaﬁgibp ‘%’ﬁ} %{%@h@ g%‘%hﬂﬂ

~corr el diselosepithdusenaf 2gead dof evapeuml ﬁ&aﬂhmaaaﬂar&ﬁﬁ&ptantﬁ@nﬁ%ﬁﬁﬂﬁinmatory

PCTI US01/ 19720, V Ml ibn tissues and.in plasma . (Tan,o e . Orcul ation,
Qgﬁi gﬁﬂ%t’m

89: 176 EeHperich g¥ibit 8l deass one, an sometimes iley Heee chylgsigrol,
Pel | etjoRferin® LDEL #d -nthibARg PeNEANEQbn F VEAV-1984) 1088 as

-anti body e!tm(%‘tLRVCAI\/I? 1 has beenéshovvnﬂ%o :ibr?hl bit cardiac al ogrgﬁ?r‘%e]%gct lon in
m ce obaiflamaiory ®d cajdivasenlanptat agatQ: 2473-2481, 1992; Pelletier; R, et .
al ., Transplantation 5 Proceedings, 25: 839-841, 1993; Orosz, C. G et

alyg, J Heart, 8NPafed"Mlod. SBSRTARAIsALI0TR7; 56783 @%%%6;351%%)21@9@ sigen sggven
for 20.days can cause co | éte’inhi bition of rejection and . | ong- termfgraftn

 ‘accept@ad 6§56,@59;G58 12031 .apd TH A3 209 ntatMedfords 6et 4‘53% theo 9B% . ©

Chr oni r f e I {1 i S
-from adétbﬂ r%aé%t %ﬁh ?ng%:? (%Olm gamr%g gﬁaﬁloigra | ngeag%u Y ggf%r%vgg d&%f%nqnoss
af t er oiegrainflangndiedr diseasens pEmi;ﬂés Gcludd S$beuagipeablidine N-t&bddithioate, tri-
characteri zed, by concentric neointinal growh wthin vessels that, is.

| ar gelspdam Nb-dicehrrymetisdr N-catgdiioate, a0 s ALNdicthy-N 9arbed1tlﬁe%t§ht to
D95t herycaitls Ecﬂ%&@%@géedgﬁtﬂfﬁiﬁa%%g%smﬁ%?%@t _geveral factors

inclu I SChem a-reper mune conpl exes,

| PCT WO 98/23581 dlscloses the use of benzamldoaldehydes and thelr use as cysteme'
) protease mh1b1tors

~ PCT WO 97/12613 of Cornicelli et al discloses eompounds for the inhibition of 15-,'
lipogenase to treat and prevent inflammation or atheroscleroms Compounds disclosed melude '
20 benzopyranoindole, ‘benzimidazole, catacholes benzoxadlazmes benzo[a]phenothlazme or

related compounds thereof

Japanese Patent No. 06092950 to Masahiko et al chscloses preparatlon of epoxy

compounds wherein electron deficient olefins such as acylstyrene: derivatives, styrene

_ derivatives, and cyclohexenone derivatives are efficiently oxidized by a hydiogeh peroxide‘
‘2_5‘ . derivative__ilt the presence of a primaxy- or secondary amine in an ofganic solirent to give sa1d '

. _epoxides which are usefui intermediates for pharmaceutical and flavoring materials.

- U.S. Patent No. 5,217,999 to Levitzki et al. dlscloses substituted styrene compound asa
o method of m]:ubltmg cell prohferatton.




hypertensi on, hyperlipidem a and viruses. All of these factors have been,
~associated wth induction of VCAM1 in endothelial celitG.Jahhere 2803l so a
strong cey @&g%on of soluble and 15 tissue VCAM 1 | evels with chronic

I ej ECtIOI’I({ b X/nska M,. Pol. Arch. Med. Wewn, 100: . BE€HU341/197201998;

. Zenbala, M, et al., Ann. Transplant. 2: 16-9, 1998; Solez K., et.al.

Ki dney. | nt@hai:actnec(rlaB-b;s—z&dmaﬁeﬂ-p’ﬁ)pmﬁ—l— Grie8)/ cortfeaiidn are fhtutal pr(ﬁjucﬁlre},ated

G sor darlagpaqide’ BET e o BOTY @l DidisTbo3 B ipcioscs dhe Resobreriin chlengs,
(plag qe@bm'-dioﬁﬁﬁc—?f@aﬂ—ladﬂés a??ﬂgcﬁﬁc esjI tanﬁ“lﬁ"f:%afoﬂné@:ﬂ}gp @ﬂ)ﬁ 5\5985\%/? and

has protean clinical manifest ocumnen
. expr edbepreparaion pﬁphﬂrmacnnasaiwbmpoemdm ftmltheallreanebﬂatsoﬂpnomﬂmeof £aieaber off

mul.t i ple sc .erosi s ee L, 98: 77-88, 1998

e PRRRTSETRE o5 i et Ao 1 ST STouh 68 HATEp wﬁmh%. h
. is anh jpriciadtiof® d8lolifg ﬂbdtiohﬁiyeﬁéﬁécﬁ{a%f ecib%' B, ﬂti%ﬁﬂ ﬂ%& ons.

several adhesi on' nol ecul es, ‘i ncl udi ng V ear esi on -

1ol ec WYdErugese ) Beeplasticshsordess, ang &) pamdmgsmus@b}afnldrbmgamsmasep@ﬁatesem ste
et al., J Neurohnmunol. 98:77-88, 1999). A tine and dose dependent
~ expr essi on BETOAVDY/4a584 fiRAGRSEoP TheRbHRIR ddsdibet a Va8 c‘fﬁse&fts%gsﬁtﬁted
cultures of human cerebral endothelial cells induced by TNFa, but not -
‘per i pREFANraisi SOmPRBA O s apibrembetindgentsn et al ., Brain, 123:687- 697
2000). Cinical data. also show that adhesion nol ecules in blood and :
cébebr ospi AT fA620936r PCHKROGUICABSY disticreg NaitzoB@inidens | defivaatesS BECHEUM Of
,nultlpr%ﬁcleroms (Baraczka, K., et al., Acta. Neurol. Scand. 99: 95-99,
19991 E ckmann, P., et at, Mult. Scler., ‘4: 178-182, 1998: Frigerio, S.,
et. at, J. 20 January 2005 V\D 01/98291 PCT/ USO01/ 19720 Neur oi nmunol ., 87:
88-93, 1998). supporting the nakion Ig.hat Rt herapl es which interfere with
- cell adhesion nol ecul esQuch "ap fVCANt 1 fray be beneficial in nodifying this
- disease (Elovaara et al. . 586- 551, 2000). Di abet es.

‘reduced N

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 antlduodenal 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)alkcnone salis, as bnghteners in aqueous acdec.
7 elecixcplatlng baths. In addition the invention dl_scloses thai such compounds have a lower




" 5 and that of lipid and protein is enhanced Evi dence has accu‘ml ated "
t hat-increased | evels of adhesion nolecules may play a2% uletuagHak005
- pat hophysi ol ogi cal role in diabetes (Wagner and 7ilma, Hornone and
Met abol | VGRBE¥APh, 29: 627-630, 1997; Kado, S., Di abet esPEBISODININ.
Pract., 46: 143,8, 1999). It is caused by an absolute or relative

def i ci gppy p?éssﬁx@stﬂﬁd MeARRbWS briphihnas! gk iaZ8Ho18 Yen b AARE! :ﬁldhﬁp?r[e%l)é&?dﬁl

glycosuria, water and electrolyte | 0Ss, ketoaci dosis, 10 and coma. evat ed
cir cullzaﬂlmg cadiitds ponid haskescaflsulestanms! CfdlemglsvﬁamlklghmmrbebbﬂdgpmpBMM n
- patients with diabetes and in experinental nodels of diabetes in aninals
. (Lorin et afapaneskioPiraite N SEAI0R144% Slﬁé’elo 18941 §elBs& WRhz@hoetophenone

Di abet ol ogla 40: A440, 1997; Hart et al. FASEB J. 11: A340, 1997;
Al bertqqmp@pdmsphom@mmpegpeundsg A240, 1996: \Mgner et al .
D abetol ogi a, 39: ‘A205, 1996; Enghofer et al., D abetol ogia, 39 A97, 1996;
Koga M, DiRpgiese Pifenivbld. 042576206t Bémiomi ABBJoses slloxahed Ehﬂeonecmhnc@t inons
- of diabetes often include peri pheral vascul opathies such as diabetic
_ reti ndP8PAMENd di'abetic nephropathy. It is believed that adhesion of .
" l'eukocytes to the peripheral vasculature plays a central role in the

. vascul opat i'l’lI.Ss Paiefit No, 46853 Atte Kyugoku di ﬂbdisebses@pl’oeess for p&pmtmmbﬁa’ known |

as re erit is.a subacute chrqnic i_nflamyatory . 20 condl,t Fon
of unFERA é TCheISP%Srie%m#ﬂaéﬁﬂﬁaqn 408, HodrRel |aee§1ur«'ﬁ Stithelow (pxisity er .
parts | r g4k K :
ul cerﬁ?ha?ﬁﬁagﬁ%‘%srgﬁ?%%hgﬁggy alrt%tirtF %ﬂg‘ﬁ th cke I%ﬁgﬁg bowel

by 0f i frodyisdustd wwmadwmmmthqxﬁngwu;aattaohed d theclzidone denohmva s is a chronic -
di sease of unknown cause characterized by ul ceration of the colon and

rectum wi tihs paghaiNoD 4eesing, disdeasdthe Grodels #t Sfon bRTpAGAIRL Ride 2-
- pseudopol yps, abdomi nal 25 . pain, and diarrhea. 1t has been reported that -

ser E@V@ﬁwgﬂlgb-m‘lé lesivatiies gwbzeb tgtve ﬁmeletdnah and piant Imméx-tasnlaﬁng patione ﬂvys
0 124-
50, 1 S5y ii-f 33 udfea Reigle kR oRld el 20R6Rsa: of melithy gvarlg

~ Manes withCas biagioheriedlbgure M36thifasd in eseﬁee l6€ agtrodkly, bakic &ghdhetallic
6kenterol . 32:480-486, 1997; Loftus - et Gast roent erol ogy; 108: . A684,

_1@@5 wmamdeqdaaﬁempqusmépwmﬂ%@ G344, 2000). 6

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 Denvauves,
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 antlmﬂammatow
“activity. ' '
_ " Zwaagstra, et al., Synthesis and Structure-Activity -Relationships of CaiboXYIated _
Chelcones: A Novel Series of CysLT; (LT,) Receptor Aﬁt_agonists; J. Med. Chem., 1997, 40, - .
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20 January 2005 WO 01/98291 PCT/ US01/ 19720 Anti bodies to VCAMM | have been
“shown to aneliorate experinentally-induced colitis in ndtelan8eyi a?fs- A,
Lab. Invest. 80: 1541-1551, 2000). Psoriasis is a chronic skin disease

char act eWQ'@(P B erythemat ous scaling plaques as a resul PCHUSK&9Z0i nocyt e
hyperpl asia, i'nflux of immne cells and endothelial activation (N ckoloff,

5 . B.  1175-1089 Alsclosss thiMiaH seribe b, QL. and142(§ &m%ﬁﬂeth&%%l)and y%i[z-g- W

'upregul ated in psoriatic skin as’ conp ared nor mal Groves )

J. Amauieaiimylebemal-sibstitted, 87%-3/24°, ot anrboxygmedjc]mlcqnes, waai comphundnarest .
Der mat 1993) and levels of circulating VCAM 1 correlate
with di’s %‘glgéca%tﬁ)%[ftg%"%ﬁ chopf R E., Br. J Dermatol, 128: 34-7, 1993).. U.

~S. Patent. Nos 750, 351; 807 884 5,811, 449;- 5,846,959; -5, 773, 231, and
10° 5, 773, 208 Q@IQM&HIPI@@ KﬂyakuaGOV\MID d1§clpsﬂs et pb@pmmdwauwmfzmw to

Emary ol u Cl "P iy nd
tﬂgl r fh@%‘&%ngp%%l gr@}h? %Lﬁgsﬁ a¥e %’ g‘.“xg aﬂ%ﬁa mgef) ?nfs fja _
oxi dathpoeygenandn]ﬁJbﬁﬁkslaandﬁ?bemed Jhllmﬁﬁg)émgeé LDL), induce the expr essi on
of VCAM-1, but not intracellular adhesion nolecule-1 (1CAM 1) 'or E-selectin

in hunan_aortlc endot helial cells, thfough a mechanismthat is not nediated
by cytokines or: 15 other, nonc-ytokl ne\&\g\r'la "This is a fundanent al

di scovery. of an inportant and previ oyshy j]mj@mpwn bi ol ogi cal pathway in
‘VCAM 1 nedi ated i mrune res mting - exanples, .linoleic acid,
| i nol eni c acid, arachjdoni hydr oper oxi de (13 HPODE) and

ar achi doni ¢ hydroper@&ld i nduce cell -surface gene expression of
'VCAM 1 .. but not |ICAM1 or’ In. Saturated fatty acids (such as
stearic acid) and nonounsat ur at 20 fatty acids (such as oleic acid) do
not induce the expression of VCAMI, ICAM1 or E- selectin. PCT WO
98/51662, filed by AtheroGenics, Inc. and listing as‘inventors Russell M

. Medford, Patricia K Sorrers Lee K. Hoong, and Charles Q Meng, cl ai s

" opriority to
: TP 06116206 to Mormaga 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

hydrogen.
. I R=Ac - :
. O RR&H
| 15 US. Patent No. 6,_(_)46,212"tzo Kowa Co. Ltd. discloses heterocyclic 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 :

11




provi sional application U.S.S. N 60/047,020, filed on Ma 14,’ 1997. This:
“appl-ication discloses 25 the use of a broad group of coffpoamgsrgs200s -
~cardi ovascul ar protectants that exhibit at |east one, and sonetines a
corrp05| t ¥QPEM2Pe, of reducing chol esterol, |owering LDL, PEMASOMINTIG ti ng
the. expression of VCAM 1. U S. Patent No. 5,155,250 to Parker, et al.
di scl oses that 2,6- di al kyl - iyl phenol s are anti at herdscl erot| c agents.
The sane corrpounds are di sg s serum chol esterol |owering 30. agents
. in PCT Publication No. WO 95ii . Aubli shed, on June 15, 1995. U.S.
~Patent No. 7 20 January 2005 01798291 PCT/ US01/ 19720 5, 608,095 to
. Parker, et al. discloses that al kylated 4-silyl-phenols inhibit the -

per oxi desvhiol Xofepres@iis altqdmgeploahahgeﬂmibms:trerwd;m@ddloiweh iatkivl ot lwreea}koeﬂsi on

of VCAM 1, and thus are dﬁﬁ tre t men f atheros | er osi aﬂ?ng V\D
OBy 51080 A Ohebrsnenl it N R €M Al Rt o gy oKy
60/ 0475830,k ot 65l; Wnrdfiiseddd -CHALH. d@ycﬁgor unwml\gsssietssmuosuiﬂweﬂ?%asaoﬁoners ;

as sole i Ivent or, di scl oses the use of a gr oup of conpoun S as

157

- cardi omdqzenﬂcanﬂypemeeolta:h)siregm carrhialoigent afamqatko'dyoxy&gaelmwrm&hyh Howstalkixylat

| east © nd SOme 05| te file r educ, ol est,er,ol

L over| X, YR | nyhoF es%s?%b s 2 aoe: CORERE SR R s eq
t No

5 388”%2*7 e ”a*“@‘%%%f %!% G SO pRlor PR (0N I In BRSNS

5. 811, Hp@sers 8ABIHBYL, askﬂrpxy@m@myése terazvlsl s@cglpt end\/udrsoﬁem bito 4 with @&ch

t he use_of S

 Peat infioa i B OECORATEE S Rlod R, RARSLRL pRHNVE SRS B o

| gl udketr Sy by tied bictib ReCONFR sicthé @Tcﬁlpt%(cfﬂlz)nmcbﬂmﬂt or solvate thereof
N, N- di (car boxymet hyl ) - N- car bodi t hi oate, and sodi um

“NN-di €t hyl N-carbodi thi oate. 15 The patents teach that the conpounds
inhibit the expression of VCAM1. PCT WD 98/ 23581 di scl oses the use of

benzani doal dehydes and their use as c Bt ei nB .

_ 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




- protease inhibitors. PCT WO 97/12613 of Cornicelli et al. di SL| oses
- conpounds for the inhibition of 15- |ipogenase to.treat2hvdnpreyeftos

infl anmaty, %r ptherosclerosis. Conpounds disclosed incl Fﬁ’@y@gylﬂm
benzopyr anor n o?e benzi m dazole, catachol es, benzoxadi az

. benzo[ a] phenot hi azine, or related conpounds t hereof Japanese Patent No.
06092950 t oltNeistshisucobject tal provide cewsgsrpaceptica tdoorpasitioap dy thectoraproentdst

" whereiR. electr efici.ent..ol efins such styrene - .derivatives,

styr en@seaﬁ%srql\qéﬁsl \9‘2@3 H&ﬂ@tﬂ}@rfﬁﬁg%ﬁﬁwg ﬁqgﬁhves are efficiently
oxi di zed by a hydrogen peroxide 25 derivative in the presence of a prrnary
or secondark 1amfn§h¢rrplaﬂctmfghﬁ imevenbe tmprovidegéarap euidg anérmath@rbsoﬂrmathlgar e

ot ot GREEE B RE8e] ol TRV, ARk GRel e it Bty

compoudigeasss. @ nethod of inhibiting cell proliferation. 20 January 2005 -
. WO. 01/98291 PCT/ US01/ 19720 Chal cone (1, 3-bis-aromati c-prop-2-en- I-ones)

conpounds 8‘]{5 258%?)% idtt 8?' lﬁvélﬁ'ioﬁtt? %r&v@?é oﬂﬁﬂﬂdg SCOH? CEEn:‘r{égg %%é %&ﬂods

- (PCT/ DK98/ oses € US€ of “certaln al cone IS-aronmatic -
propantoltreetmﬂ_adhﬂr hydrochal cones), and 1, 3-bi saromatic-prop-2-yn-1 -ones for
" the preparation of pharnmaceuti-cal corrposrtrons for the treat nment of

~ prophyl axi S14Gf y3t BHOEE oBfect SO eﬂﬁéﬁégﬁ otiE! asln W%frtrons o

Telating to ha anmmat ory cytokir n
i nvol vinethodsib dieed asthoty Hel i cobact er species, iii) condr t ions involving
infections by viruses, iv) neoplastic disorders and-v) conditions cause

bypomi croor AR #i¥theP bbjé%f 8B iHeSfvenned W&Q{e‘l&%ﬁ% eleth¥d Bnd dOREARRMs! CS

describes a broad class of substituted unsaturated compounds for use as
ant i t Wodwitbit fhe paegratsion ofiathap@Tlegesie0936 . (PCT/ KR95/ 00183) discl oses _
"t hiazolidin-4-one derivatives of the forrrul a: which act as PAF antagoni sts

or 5-1i poxyigenatie anoihichicbidcs of‘iﬁkenﬁr@ﬁmumi@r@ﬁ& %ﬁ@oﬁﬁﬁs& b,emposmons and

~ 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 present_mventlon,to ‘provide compounds, me_tliodé 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 ueatment of 1schem1a—reperfu51on m_}ury
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prevention and treatnment of inflammtory and allergic disorders nedi ated by
“platelet-activating :15 factor and /or |eukotrienes. WEE.Japanemt 20

4, 085, 1Sg¥§i scl oses 2'-(carboxynmet hoxy)-chal cones with anti %ast ric and-
anti duoddP@Ptfer activities. U S Patent No. 5,744,614 PEUNWEMI%EM0t al . .
di scl oses a process for preparing 3,5-. diarylpyrazoles and _various '
deri vat i'vedt tihar eefhebybjeenof ity pleyeht davdaeionyw piovidd tdmpodd?Omethods and

di al yl propenone _in the presence of sulfuric acid and an iodi ne conpound.
U.S. Pemgesitings fos thgstreatmentof pogitAngipplasty restenefiscl oses the, use of salts of
aromati c hydroxy conpounds, such as (hydroxyaryl)al kenone salts, as

bri ght ener dt iis aafmien object of ¢he presait riopdmibnnty pedvide. compahds,t methotlheind

i nvention di.scl pses that such, compounds. have a |ower 20 ary 2005 WO
01/ OB RSTPOEHPRER R Tomeg ol SRS Ve RO Kiseat (G, ener s as a

- singl e substance. and in the electroplating baths,in order to avoid | osses
of Ssubst andeis Zhiaythat objettiot the presemitinventiohutoi piavidepeappoimdssmethadsmade
Patent No. .07330814 to Shigeki et . co unds as photoi nitiator conpounds.
-Japan‘e‘?@?@%?gg?ﬁ °F\I§?e Bopb %ﬂe%lﬂ%?ﬂrﬁ%glﬁscl oses .si|oxane chal cone |

derivatives in sunscreens. ‘U S Patent No. 4,085,135 to Kyogoku et al.
di scl oses dt py acfusiber objept ep dhecapiesent ghvention( waptsyideneampoupds,cigthodn and

. having, _anti.gast i [ @ﬁ&g |_activities with lowtoxicity and high

--absor'poﬁp@ﬂgﬁ%%rﬁlneat?%g%%%&f _ |sﬁg8%1‘g?'ent suggests that the high absorptive. -
ratio in the. 10 body is due to the 2'-carboxynethoxy group attached to the
chal cone ddt isatfiiber obephplfhe Nseni invsptiansiogprayidss gampoymds,, Bethods

prgpar.ation.. | [ = s@i}ﬂﬁlr | azol e. derivatives which
: ha@e f%#&?@?%ﬂgﬁﬂﬁcﬁa?é?&gfémxﬁ?@%gu a@?%%gggtion by reacting an
a- 13- unsat yr at ed_ ket one, whi coul d. i.nclude a chal cone or chal.cqne
deri vati ve,LIIt W £ e’éﬁ&ﬁ‘?‘i 8 Pighnl IRYROHOB IO REOY} %Om?ﬂmaﬁemﬁ@a%ﬁ@g of a

- stron YorhpBafbss BF SRNATRR& |0|f Gonjuncﬁvitis.

It is a further object of the present invention to provide compouxljds,. methods and
' '_comﬁositions for the treatment of dermatitis, - '
15 ‘ It is 2 further object of the present invention to p_rovidé compounds, methods and

- compositions for the treatment of psoriasis.

' SUMMARY OF THE INVENTION

- It has been discovered certain 1,3~bis—(_subst_iﬁ1ted—phenyl)_-2—propen—_1'—ones,."inclu&ing

| compéunds of forn:.lulal @ ij::hibit the exﬁression of VC_AM—l, and -thus can be used to treat a
20  patient with a disorder mediated by VCAM—I. Examples of inﬂa;:fﬁm;z;tpry di'sorders.thé,_t are
" mediated by VCAM-1 include, but are not limited to arthritis, asthma, dermatitis, cystic
fibrosis, post transplantation Vlat‘e and chronic éoﬁd organ rejection, multiple sclerosis, syétemic_

| lupus erythematosis, inﬂammatory'bowel diseases, autoimmune diabetes; di'aibéi:ic retinopéthy,

_ rhiniﬁs, iischemia—réperﬁls_idn : injﬁry, 'ﬁost—angioplasty festendsis, | ch_rdnic obstl-'ucﬁve.

25 pulmonary disease (COPD), glomerﬁlonephriﬁs;_ Graves disease, gastfointesﬁﬁal allergies,

conjunetivitis, atherosclerosis, coronary artery disease, angina and small artery disease.
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15 corrpouhd and at tenperatures ranging from-80 to 120 C. European Patent

~ No 307762 assi gned to Hof mann-La Roche di scl oses substitytegqaphepyds

chal cones. $. Bakhite et al. in J. Chem Tech. Biotech. 1992, 5 157- 161,
have di scMEs¥#8#1process for the preparation of some pherﬁﬂ%’!&%ﬂ!@?'@“
derivatives of chal cone by condensing 5-(P- 20

~acetyl pheny IThe2oRipRamd aded8 hefeldical Asbd Gs<Alifl AiRiRimentdT @ifinanatety flin, 1 0
Synthesis . and Anti-infl amat O@.K/LACt | Vi t of Chal cone Derivatives,

Bi oor gdtﬁe@se& thetdazsi mediagidehy SYEHM-b1 taervse ag llomgn, adsthelialy disorderss §1as e

cert ai N8 atLv th .a r |v k

o St B SRR PEintiab, e Bl LR boR okt nichouft

. Phar naeeiemaz&iﬁmeniaansl G8pbdils shesmid, BRatipRalcieeard, ak mﬁfhslprcnesatha\d@s@a&e nt
“antiiriflammatory act|V|ty Zwaagstra, et al., Synthesis and

st r et of enpethingysele @llsat i onshi ps of Carboxyl ated Chal cones: A Novel Series
- of CysL i (LT4) Receptor Antagonists; J. Med. Chem, 1997, 40, 10 .20 ,
“January 200%n yet m&léﬁmeﬂmeﬁﬁﬁp&&aa%%é hefsn dirs bk aslested attrdah a

. series oft-, 3- and4(2 Elmtnollnlrrethox %ndB and 4-[2-'(2-

* qui nol FW&?‘}%&“FFB g ated by mprionge e23 1e4oF Bk y | at ed chal cones,
certain conpounds are CysLTI recept or antagonists. JP 63010720 to Ni ppon

~ Kayaku Co. , It e dérmmbodisest, tthatconipaimdsnef dhe |prwenwenrcntﬁon‘ lage séled:tEcbvfong:he

f.ormul a whereln RI. and are hydroge al kyl n are )
ore 5. DIV B e b iEh Ot S Stifcto. ; Peatieny 30§ plvgrden of) Jp
061662 ahcarl\ﬁs@a@aaasﬂléﬂti&ejeeﬁhiﬁnamd@ bd-ttlg noi IR @i SshReRSoCRApIRe of Of
t he ol.ow ng structure as 5-lipoxygenase Inhibitors, wherein Ris

: acyl hfm!t RDIQREOIabmed hyrd't—bglgnhver, kidney, pancreatic, skin, spleen, 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‘eiul in both the

15 prnnary and adjunctive medlcal 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 drseases 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 maGmphages MCP-1 promotes integrin

25 acuvanon on endothehal cells thereby faclhtatmg adhesmn of leukocytes to VCAM-I and
, MCP-I isa chemoattractant for monocytes 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
: mhlbluon of MCP-1 expressmn represents a desirable property of ann-mﬂammatory

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

15




_ chalcones 0

"l ower al kyl, |ower al koxy or halo, and specifically that Jn which Ris .
aryl and RI-R5 are . hydrogen. | R= Ac Il R RsH 15 U. S20 Parventy RBOS

6, 046wdld ?9 jKowa Co. Ltd. discloses heterocyclic r| ng- gont ai ni_n
the following frornula as antiallergic ageﬁ LUSHHEY & n A

represents a substituted or unsubstituted phenyl group, a substituted or .
unsapersed nraen AmsHemyd ygra@oﬁler oharacfgn@nmoiimanﬁ OhrJJ ymﬁﬁm&yV@s@.’kéQSZM

oy SR Rt ol Ut CRERGRNS B A e o BPER R S SE G,

N( Gy perpicfiferatién |(ﬁ\/\/@1|hoaﬂ1kﬁius@6 OblisOfis Ehnbﬁx\é@rdeél_r:hﬂéylﬁbﬂféfb/ fBF QHBrapaitic O - S

- "Wrepresents -CH=CH or -CH20O, and RI-5 is the sane or drfferent and each
5 CoaBYENGent |y represent a hydrogen or hal ogen atom a hydroxyl, a

| ower . al kyl, | ower al koxyl, carboxyl, cyan, alkyloxycarbonyl or tetrazolyl

Sgroup, aA@P’fS'mﬂ 0 @fipHRPedt nf t}mmmﬂﬁvem:emrtmmbﬁw&remydcrxﬁ)fgﬁm atthdfoahula () ower

10 -

15 -

20 ..

al kyl group, or a group -QOCH2), R8 in which R8 represents a carboxyl,
al | cyl oxycarbonyl or tetrazolyl group and nis froml to 4, with the

provi so that at |east -one of the groups RI-5 represents a carboxyl, cyan
al kyl oxycarbonyl or 10 tetrazolyl group, the group.--CONHR7 or the gr oup

--Q(CH2)nRg; or a salt or RS vat© t her &of. A\mﬁﬁeported bi oacti vi es of"

chal cones have been reviewe X, bl., in 15 Bioactivities of
Chal cones, CurrentR al CheMistr: 6. 11283 149. G ven that
VCAersarredratoro MY TC | 'y dispfders, it is a goal of
the.  present work to i emuf o:rrpou ds Bco posi ti ons and net hods that
can inhibit the ceéﬁ_- ' : A eraIBgoaI is to identify’

sel ective comnpoun

orits phalmaceuﬁcaﬁy-accéptable éalt whérein'- -

1) the Wavy line. mdlcates that the compound can be in the form of the E or Z

lsomer' . : - o 7 "
i) and R23 are mdependently hydro gen or (C 1-C4)alky1
it). R>™, R3°° R, RS“ R, R28, R, R“*3 R513 and R are mdependenﬂy

A hydrogen, alkyl, cmhocycle aryl heteroaxyl heterocycle, cycloa]kyl alkoxy,
©aryloxy, arylallcoxy, heteroawloxy, heteroaryla]koxy, alkylthio, a]kylammo -
" aminoalkyl,- haloalkylthio, acyl, haloa]kyl ‘aryloxy, amido, acylammo aming, - |
dla]kylammo ammodlalkyl hlﬂuoroalkoxy, a]kylsulfonyl, haloal]:ylsulfonyl, '
X 'ammocarbonyl alkenyl, alkynyl, halogen, hydroxyl,. tluoL cymlo nitro, sulfomcv.
A'acld, sulfonaie sulfatc su]ﬁmc acid, squemc acld, sulfannde sulfonannde
'sulfo:nde metal sulﬁnate, _phosphate, - phosPhonate metal phosphonate
. phosphinate, alchtol, carbohydrate; amino. acid, OC(R! %CO-H, SC(R‘)ZCOZH, o
NHCHR1C02H CO- R2 COsRY, polyoxyalkylene “polyol a]kyl oxyalkylammo B -
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for suppressing the expression of redox sensitive genes.or activating redox

sensitive genes that 20 are suppressed. It is therefor20amroayregc0od the

: prese%gog}ég ion to provide. new conpounds for the treatnent of disorders.

di ate M 1. 12 20 January 2005 WD 01/98291 PCHUEHIMETH 1t is

~al so an Obj ect to provide new pharmaceuti cal conposi tions for the treatnent

of - di seas esalhyidalﬂomdalﬁtglr JowmalkyeS(Mylowee alivhyrlowst alybS(OVoAvar a]kyl is a

- further Obj entl to vi de nds an t hod '
“treating d| F‘bfy ndt 31% %‘8 g&rbqjﬁ%khqtem? b ugPeg 2 OXY’

car di ovasculmeraasi dxﬁ}f'lfb‘ﬂéfﬁéﬁﬂéb di $8ASESIowet ttﬁoamﬁt fl%&ereaiaﬁsﬁ Riwdrhe

i nvention to provide’ compourids, _conp05|t|ons and nethods to treat
arthritis. |ﬂuqa§<y9'ehetangydi@dkxib]m thioalliys, heterontyl dowen aflybvheterocwpeipounds,

oot on’t doBRouE bG5S B BESR BR  e e

progressi on an&ylame@f@sﬁhﬁms Idwver! aucyp‘ Hekdrbycanaliie owbl afidyl, Ofryidustidyavent i on

to provi de conpoun s, ﬁgE;)SItlons met hods to treat or prevent transpl ant

rejection. lpwesalkyk arylsefonghjavear alkyl wey pf sdisht canheeopticmally @ubsttwﬁede

gopﬁﬂjﬂg? obj ec%dglfo@ﬂ thatrlgoseégg&o%‘yér%?)gﬁi&t B{‘L’ov]loéloeat nt 5 l%’Ee@ﬁods and

1

(=]

conposi t i onsnélecult; hecw)e(aﬂmozm* IJS‘O;BJﬂTrBdrOr:Mwprm}:yldJ)&eaﬁﬁerehi Rsisa
met hods and

further object nvent l on. to provjde corrpounds

conposi ti oni’QﬁSHﬁYg ﬁ@ - oforatQy n‘@h?IFI&bMeé‘f a pharmaceutically .
' acceptable cauon -lower alkylcarbonyl—lower alkyl; carboxy lower alkyl -lower

a]kylam.mo—lower a]kyl NN—dl-subsnmted ammo lower alkyl-, wherem the

substltuents each independently represent Iower alkyl;

iv) R! is H, lower alkyl, an ophona]]y substituted carbocycle, aryl, heteroaryl, 7

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

25

v) R? is an optxona]ly substituted a]kyl alkenyl a]kynyl aryl, cérbocycle,
' 'heteroaryl heterocycle, alkyla:ryl,  alkylheteroaryl, aikylheteroaryl or
a]kylheterocycle' ' ' S -

Vi) altematlvely, R22 and R%* or R23 and R can join tooether to form a bndged

carbocycle atyl, hetcrocycle or heteroaromatlc

vii) R 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 |
- selected from the group cons1stmg of an _optionally substltuted carbocycle an .
-optlonally subshtuted cycloalkeny], an opnonally substltuted cycloa]kylcarbonyl,
an optzona]ly subsututed cycloa]kenylcarbonyl an optionally mlbstlmted aryl, an
'optlona}ly substituted heterocyhc ot an 0pt|ona11y subsututed heteroaromanc ori
R alkylenedloxy or. Wherem the nng can mclude a carbonyl, cychc ester amide,

- 'jamlne sulfonaie or phosphonate, '
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20 It is a furt her obj ect of the present invention to provi Lle corrpounds
met hods and conpositions for the treatment of nultipl e2&clamesys200% is a
furthe;vcpwﬁg%gé of the present invention to provide conmpounds, nethods and
conmposi ti0 or the treatment of diabetic retinopathy. PCT/USBVEY T r t her
obj ect of the present invention. to provide conpounds, nethods and 25
conposi t ivi)s famrleatsﬂmddiienwf‘ R, RAt M%® Rm Hm i76% AR TPusH RETEs 08 R@Taxﬁf the -
- present inventio OV|de copgpoynds a mposi t1ons for t he
treat nent ofK § 0611%E BerﬁmiRoggéR%npudR B%’dﬁéé)ynQBﬂtR dR’P98291
PCT/ US01/ 1972 g,; 6. fu r obj ect of he preseni inventi on to provide
. conrpdunds, - ﬁﬂﬁg ﬁ’ﬁBEGI% Sﬂﬁoi‘d{”}?@yﬂe@ﬁ Ferargpatic: -

post - angi opl asty resten03| S. is a further object of the present
i nvent i orselegedritonm dbe cgmqpogwdl§tmmf htbigaylarhgnzogenyb sptriobigiayk dﬁﬂﬁhﬁ@oﬁﬂéﬁt nent

of chronig ?J%tﬁ{yf #} vﬁeelrrllﬁl P %Mﬁﬁy tgioﬁx%gpﬁn@ln(o%ydrépylrényl Sm@dagélfflt heroligh) ect

of the prpepsen dn 1o provid ound conpositions
for the tayeaelimghtindsflingl dieselanybnleprioxumi, samrldanﬂ sfugyl, ffhlfﬂflﬂepyféfbil erinpdinglh e

~ present iya %,Q% %efs 94105;94\41&9(93;&@@9;0&39&01%9& hOdfiadiRtble, GRIERASI tis0NSiatiRy, t he

treatment o di sease. I's a furthet object of the present
i nvent i orthtpwl,prsgbhladfdylcomﬁemfbds Pyrﬁ@tlﬁoégﬂlaﬁ'ﬁmﬂlm“@@%o@?‘ﬁ% perothisayl,

treat ment so%tanzga:%lr %gﬁ&«ﬂ?lt 'iﬂ(ﬁlelal dofifa g? Sbenzirﬂ:ddz%lyf’- (Bdﬂfngf(;eéarmdﬂ?ptox@iolﬂhe

present invention provid npoun nmet hods "and npositions for the
t r eat nentthisfoldo hpnzatiazelyk |150th1417£0i)i1=s 1 2.4 hiediaealylo Bjossazolsh. PR Quiaagolinyl,

i nvent i OBt Oiﬁlntﬁlzﬁa ﬂﬁ?{l} I’ ﬁi’ogﬁﬁlﬁn n(gyraﬁcgérpﬁﬁ&eizblgnq ANfiaddle 12gat ment

of dermatitis. er object of the present i nvention to
provi de dgm@uh@g—oxmﬂq@d@la@nq pyridazine, and pterldmyl and

ix) at least one of R2°‘ R** R4°‘ R or Rﬁc‘ and at least one of le' R‘g’l3 R4B R or
R%®isa substltuent other than hydro gen.

In another embo.diment, the oompou'nd is of thq formula {dn:

or its phamiaceuﬁcally acceptaﬁle salt. | : o 3

In another embodlment, R! is mdependently H or lower alkyl, R? is an- ophonally
subs’atuted alkyl and at least one of R?%, R**, R““ R, or RG“ and at lcast one of Rzfs .5 R“'3
PorR®isa substituent other than hydro gen. '
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conpositions for the treatnent of psoriasis. SUMVARY OF THE | NVENTI ON |t
“has been discovered certain 1, 3-bis-(substituted-phenyl3t Janypesr- Bdes,
including compounds of fornmula (1) inhibit the expression of VCAM1,
and-thus can be used to treat a 20. patient with a disorder nedi ated by
VCAM 1. . Exanpl es.of. i nfl tory . disorders that are nediated by VCAM 1

i ncl ude, I“p‘?ﬂc’@ﬁ srhgtimant,; %quéqr&%ﬂ% APiiqnadly sybstitwiad baterearyl ed keterogweld;c .
f i ofaSdt SeasP@Rt ansel ant aiskon Jeate and.chronic soljd. organ rejection,’
nultipleéscle;g2?§, sygré%$64ﬂ?+u6§%3QF?ﬁ¥E§§H@E§%EJ§@HPﬁ%ﬁn&toryb0mel

di seases, autoi mmune, di abetes,. dj abetic.retinopathy, . rhinitis, ,

i scheni alt #dhar gabedimeniy ﬁ&wsﬁg-uaﬁmenaélytsvbsf@stﬁéM@@mehmtmcycle; _

Ob S HGYLAE orfen AR R g4 WISpS cases «( [%lﬁ? oper Wl onephritis, Gaves
diseégg,#gag%ggﬁﬁfggﬁﬁ%afﬂar&@?gﬁégga% ‘%ﬁB@E&#?F§¥ H&Br osclerosi's,
coronary_artery. disease, angipa and small artery disease. 14 20 January
2005 V@%&P%Q@FF’?}%P ] %@ 29 optienalbnebatittedathinyb oe dehataienylc R, al so be

US eehai my4k hgset hHeat Tepds obs i sl anpafspry skin - di seases that are nedi ated by
VoA 1X a’gﬁmﬁe_ ’a@%ﬁ&ﬁ éso?ﬂ"%ﬁ‘g@yedln?&?fa@%ﬁx Ry -—,%:m%am@w@y

\C aiguhibaaylong) Udeih epot 4l S 'S.aﬂﬁﬁ i
inclu%fﬁgh 2?¥eﬁ§tous'ég§%g?§??§8 ﬁ2%03|'sbé§?coﬁgyﬁ§%L%ip e scbgb§§is, as
well as proliferative disorders of snmoboth nuscle cells. In yet another

- enbodi ment, the conmpounds disclosed herein can. be selected to treat
anti-inflammatory conditions that are nedi ated by nononucl ear | eukocytes.

I n one enbodi nent, the conpounds of the present invention are selected for
the prevention or treatnment of tissue or organ transplant rejection.
Treatment and prevention of 10 organ or tissue transplant rejection
includes, but is not limted to treatnment of recipients of heart, |ung,
conbi ned heart-lung, liver, kidney, pancreatic, skin, spleen, small bowel,
or corneal transplants. The compounds can al so be used in the prevention
or treatnent of graft-versus-
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host di sease, such as sonetines. occurs foll ow ng bone marrow
transplantation. In an alternative enbodi nent, the conppuntdsmuadesgodded
herein are useful in both the 15 primary and adjunctive nedical treatnent
‘of cardiV¥QA%@88A%r di sease. The conpounds are used in pri PEAYUOVERRMENt Of ,
for exanple, coronary disease states including atherosclerosis, post-

angi Oph&s! M1bRS bRARS isdo, SHHBRA JCRLEOLH, @bﬁﬁ?@ﬁﬁ NREEB0Y,AACO }Hepﬁﬁlﬁ’ounds

can be adnministered to treat” snall vessel disease that is nof treatable by

~sur geylynetﬂnomgmcbﬁwmythomy, pyoideyimasihoot ﬂnhxszrarkaethﬂxmm Iyingthoxyi @rnot an
optio o an al used :%gaze af i ent rior to .
Povacttap Q’é)&r%h oiraelRy B o it ol § e seBivest

VCAM diper %dr@ &4 s- (substitut ed phenyl ) - 2 propen 1- ones have the _
add| tiona %t Ies of inhibiting rmnocyte chermattract ant pr otel n-1 -

1) -an srmoth nuscl e prollferatl t1 rotein
produced bﬁ’ a@r%ﬂ?@qda?e%lqtéeasgﬁ%f’ iéf %IS@ %@ 36213 %’nages.
I\/CP N t I 4y B at iva @ sendatiiel 4zl bps pBth 4P
i 1R A RIS RS R AR R EhERS @m%ﬁ@l*‘ w&@k R %W R

- chenogid Rfrﬁcdra{ﬂ’ ah® ROuae ey foes Mﬁ’bdcth? atyE MRteTHSNE émaéﬂymmahe i wihith
| eukocyte recruitnent in a nunber of chronic inflamuatory diseases

i ncl v r@ﬂmcbfelpogmle hetstoaryl ehbetseacyvlg idra B it 05,7 asembered ring, |opgonally
. eXpr essi [ as such nhi bi ti on - of ,
NCg 1&21 1%%}3 Pé OtE%pragéocgﬂfle aé‘g'g%g%%ﬁfl O%E’g%]ﬁ?%?&y of anti : nf : alrm:at ory 30

t herapeutics. Furthernore, snooth nuscle cell hyperplasia and resulting
-~ tilssue rer@d@l@@ﬁ@%ﬁ%@nwhebﬂmm&@om@go NOXIIPI98291 PCT/ USO1/ 19720 5
.. decreased organ function is yet another characteristic of many chronic
i nf | anmmat oy yeli @Rése Seoiuditieitn @itaéhRI O ROTrsR*™CandRE jolnans irant 5-
rejection and asthma. Inhibition of the . hyperproliferation of snooth
nuscu@m@bwémeéhqui@p W&ﬁ%ke property for therapeutic conpounds.

In one alternative embodmlent one of the AorB nngs has only hydro gen substituents.

o Whlle it has been known that certam. chalcones exhlblt anmnﬂammatory 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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According to a first aspect of the present invention, there iJs provi.c'ied a .
corrpound of the fornula (1) RAR 10. or its pharmaceuticahlyaraceopbads e

salt, @0%98 %Pe wavy line. indicates that the: conpound can be in the
form of t %t Z i soner; R22 and R23 are independent |y RGHUSYSI ¥
(G-HA)alkyl; iii) RRo, -R3‘ , Ra, R5; .R6d R2P, R3P, R41, RSR and R6P are

i ndepepuitivnl yr dtamas posqudttmgblmpksaj:dmy-hydmay]laﬁmy aﬂllmmzﬂivysly,, halbgtre emgally
heterogycl e cycl oa aryl ox ,ar | al kax het er oar XY,
het er oFE F»%qlbph%' &tgbaﬁfﬁ/ywaﬁq nBlaced, ﬁ%%PRWGfXCS) 3sh SPSE§ ftﬂfﬁ

I g@kF, W ag@élﬁ&
Z%ynodllg?lrkyl t r| f | Gor oa kgrx@gﬂ%(fyl?ﬁﬁs on X?‘nhﬁglioo | Kyl MGI@I:‘ or?gaﬂe’
ai ni ndbmnybmpth,oml ﬁ.mo&lmethwbkw Ipyndﬂl mghnxy)ha;rd!r batytocycledlkaty, alsy damaeasai t r o,
SIS arfeigbolB RSH AR PISGE o et A Pox e loes S Speed B adding

h t
.Qmof] ghﬁg %E@up tgtﬁ( ﬁ!:re@&@ iﬁi@%&%ﬁhﬁ%@'ﬂ Hﬁl\ﬁ?ﬁ @icl%z{défeases%é %’M%ﬁﬁfbﬂﬁy

- pol yowaﬂe@mwﬂ@p th@ lsayn¢ griupyis addedyta itheyd simgnlwever, Abis bend mymt hﬂdamxegsz 91 -

V) all cases. Preferred water solubilizing groups are alkoxy, such as methoxy, OCR}H,COH,

SCRY):CO:H, NHCR'),CO,H or OC(RY),CO.H, wherein R! is H or lower alkyl. In a more

10 general embodiment, any group that increases the water solubility of the compound can be used '
as substituents for R*™ R>*, R““,.Rs“, R6°f, R* R, R‘i_ﬁ, R and R%, specifically inclﬁding but
not linﬁted to ' '

alkoxy, alkylthio, alkylamino, aminoalkyl, haloalkylthio, acyl, amidd, écylamino;
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, imidézblylcarbonyl, morpholinyl
carbonyl, (lower _a]lcyl)-amiﬁocarbonyl, N—.pynylpyridinyl—lower‘ alkyl;
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]lcylca_irbonyl—lower 'aTkyi; -carboxy lower
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_ .|ndependently represent | ower al

vi 20 January 2005 PCT/USO1/ 19720 all cyl carbonyl al kyl, | ower al Kyl :
S(O -lower alkyl, |ower alkyl-S(O 2-1ower alkyl; hydro&Q/aHWalaryana@ﬂ(oxy

het er oa ST al koxy, heterocycle | ower al koxy, heter
het er ocyc+eoxy, aral kyl | ower thioallcyl, het er oar al kyl gﬂz‘yg(}?}é%?%al kyl ,

bet erocycl oal kyl I ower thioal kyl, heteroar | ower. al kyl, heterocyclo

| ower  al kyl , ~ alkydr d@mtadkﬂammelpwar ra}kyl, Nl-dlrﬁubstlﬂlmdr ammwllower alkyl-,

~ het erocycl ot hi | ke het no_|I OWeL al k het e cl oam no

| ower al kyl , &%f%%‘? F@? %?°€%%§Hb¥§fﬁr%e®ﬂo ﬁiﬁclé -
“which can be @Béyloﬂ:aidaﬁoﬁvllhﬁv&drtd&ﬁdlmiﬁak&l RYORwRI V; atvhéfeaﬂnqé tmaver sel y
af fect the biol ogi cal properties of the m)l ecul e (CHZ )2C2" M -

-SCBW or - | owasines|metphelimyl-lawer alkyl; Py Ykzlqrrerago@m

2Pyt car bony! %rp%rérﬂ%é-ﬁ%ﬁt%tiﬁrt%yh@% VZ%*' t‘»rﬁ@*r YRS pimernyly o,
cal kyl; NN-di - gavagtdlkylt @iswbitituted %peazmylkmm amjae,rxehereme anlils fubistitilehs each
ower al kyI an opt ionally

_substituted c# Eg Yl']r?@{eé?@{éﬂ }Pﬁazohétlel Wt gikyh tetmzelylamipp-lower
~ al kyl het er oar % ﬁ&@{ryalj%r h@%@gr@%ﬁh % lr%g‘;eglgmo%;al |y

substituted a
het er ocycl e, hétbr;dcyew lower alidoyy, hreteeasamlloxy,, haéﬂoyydiem:gr, @saligyl lower thioalkyl,

- al Kyl het er ocygl e al er nat | veI y and R23 _and Rhp - can 0| n
t'@get her to f ‘?Fﬁ ‘ie@cy ﬂl%‘[f@'r ?tcl'oal'y lower

heteroaromatl ﬁ?ﬂ%rla'ﬁgt mﬁg{q aﬁg,(l 2 Igﬁg, 0 and
- R3a, R3.and R el%g%lg%l RSA’ ang%%f) canol ndepéndent jOI n I’form a
bri dged co rrpohetetocydlodno écdvélradkyrl,t]imr@rplapnnm imnrertaﬂkpd, béteimaycloamino lower :
opt onal Ty” - Sglgyf ! tufsu C?rlgv?rc gl'k?l arylsulfonyl lower alkyl, any of which can be

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

15 | properties of the molecule;

_ Ina preferred embodlment, after the target brologloal act1v1ty, metabolic stability and
Water solub:hty have been Jomtly optnmzed, ‘substituent groups that do not contn'bute to these

factors or contnbute another atlnbute are removed.
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optionally substituted cycl oal kenyl, an optionally substituted

cycl oal kyl carbonyl, an optionally substi t ut ed cycl oal KenlAregrBoay?> an
optionally substi t ut ed aryl, an optionally substituted heterocylic or an
optionally substituted heteroaronatic, or al kyl enedi oxy or wherein the
ring can include a carbonyl, cyclic ester, am de, amne, sulfonate, or
phosphonate; 17 WD 01/98291 20 January 2005. PCT/US01/19720 viii) a't
least one of R2, R3 " , R4 a, RS ,IRea RRP, Rap, 0, ReD or Rp is, or
R2 and R3a, R3a and R4da , R4’ and Rsa, Rya and.e. W and Rap, R3P and

o RO A PR A5 o gl oo ©
benzoth|éﬁ {%H?F?GW%%H’ FOnSESERs Shydrof uryl,  pi perazinyl, pi peridinyl,

nmor phol i no, thionorpholino, tetrahydropyran i m dazolyl, pyrolinyl,
pyrazol i nyl , Eﬁd&ewﬁib]thlm—aﬂ&%ﬁ;dlmethomhmihhﬂ-carhquqﬁmw Sfuryl,

furanyl, pyrldyl (g%&m X oxadi azol yl ,
1,3, 4- oxadlazolyl H%&mﬁg q(ﬁé angl%ﬂtl.S 5- tr|a2|nyl t hi enyl ,

benzot hi emyl > fﬂﬂazeﬁé%ﬁm E)’?ﬁené;»?ﬁ%ﬁf gy e dg gyl Fsoauinol vl

ben2|n1dazolyl pumhaﬁbm§QQQQﬁ tofen-100¢@z0l yl,  thiazolyl, benzothiazolyl,
i sot hi azol ylI, 1 2, 4-thi adi azol yI', |sooxazolyl pyrronI quinazolinyl,

ci nnol i nyl, [ yyazol e, imdazol e,
1,2,3-tri azol ef h@h%@ I[y gﬁ@{;lﬂ ﬁ}f'h%n@/i)g %gg* th(%xl% 3[31; ne, pyridazine,
and pteridi nyl; anrdméthdxyphety@aspropes-ledfneRedipmRR3d, RRa, RSU, or R6', and at
| east one of 0, Rap, R4D, R5p or R6p is a substituent other than hydrogen.

I n anot her e@?d@bei@iﬂ)[b]tﬂlé]ﬁ}%)Wﬁﬂﬁ’ethé{yﬁlflen@nel {0hyabR-§ b'l) or its
pharmaceutically acceptabl e . I'n _anot hér enbodi nent R is
i ndependent |y H ordipgi@sypheng)-2-pRpend -8 opti onal |y

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;

2la




substituted al kyl; and at |least one. of R2 , R3ac, R4a , RRa, or e,: andat
feast one of R2 ;, O,Rd4a,. O or R6p is a substituent otherjanhanyhyorogen.
18 20 January 2005 I n another enbodinment, RIOor O is optionally
substituted heteroaryl or heterocycle; and at |east one of Rea, Wc'.

Rda, . R$a,.or R6a 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 hyd en,. In parti.cul odj t, RSP- is optionally
Substi t uted 3 niaeter AR S S Bi lethohonf) 250 Rao,
and R6a are independgpd;| y hydrogen, nethoxy, ethoxy, propoxy, benzyloxy,
4- car boxybenzyl oxy, 4-ethoxycarbonyl benzgll 0X 4- am nobeuzyl oxy, 18a 20

January 2005 b4 EBbaEER-pEBPbemt t(3bFimehrembenil Swmpeiddo
hydroxy, OCH2COZ2H, SCH2CO2H, NHCH2COZH, CC2H, pyrid-2 yl net hoxy,
pyri d- 3-yhnet hoxy, pyfid-4-yhnethoxy; thien 2-yl nethoxy,

t hi en- 3- yl net h¥3;4-dimetho3-5theh e iphefiyli-1-83 ¢ 1reintetiox yardylp2-dregat 1 -one  of
- .Rka, R3a, R4', RB0C11 or R6oCc is a substituent other than hydrogen. In
anot her enbodi nent ,°4t | east one of Rea, R3a, R4U, R5a, R6a, RZ , R3, Rep,

RRP or 10 Rsp, 3i{BnRthoRe3-(@ich-R3Bphenia-@msidiRtthoxoheayB2driseh-1-Bye and R O
Rep and Rap, RaE% and Rep, WD conjugated to another carbocycle, aryl,
bet eroaryl or ¥ed-Bedeyrtdthiemgyhphayllns(4dado-RancthesyrhenyDi pigpen-dapsocycl e,

neteroaryl or BB ueyErauparESEbhaN-(ndllol R PRIGARKEL Bpnetil;
' 2-propen-1-one, hydrochloride salt;
3-[2-methoxy-5-(thien-2-yl)phenyl}-1-(3-methoxy-4-(2-pyridylmethoxyphenyl)-
2-propen-1-one hydrochloride salt;
3-(3,4-difluorophenyl)-1-[2-methoxy-4-(thien-2-yl)phenyl ]-2-propen-1-one;
3-[5-(benzo[b]thien-2-y1)-2-methoxyphenyl]-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;
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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I'n one enbodi nent, the heteroaryl group is not an oxazole. In yet another

- enbodi nent, either R3a and R4a or Rsa and Roo’ join to f®raanaaby herber ed
met hyl endi oxyphenyl group. In one alternative enbodi nent, one of the A or 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 expression of VCAM 1, and are useful

of chal cons. LR R s s IE RS B Bl e i R o

nmet abol i zed by ri ngdeydr oxyl atl on (by oxidizing enzynes, including but not

limted to cyt rone. P450) break down of the chal cone _doubl e bond.
20 As part of  TRECHEBHARBI I Ae- GreemPe Rt de M RIBR et or oar y | |

aryl or heterocycligogmhOugne;at tached to one of the phenyl rings to increase
the half life and thus bioavailability of the conpound. However, the
addi ti on of. t helherchogedythiena?-yDplsnylidt@rmethetyipbergielipropam Ldwer ease t he

' t | ubi | f ffect of t ual |
ting the  BrenbRESTRIRCH oI I 2 M T oY oY o e
_enb;)dl ment, t hk[xmaﬂaomfré (ﬂﬁkﬂlt—h—bf])ﬂ’leaﬂ]h%m mmﬁﬂ@kmﬁjﬁw?roﬁmtlleﬁm[ O{Tﬁtl c or

roup on t en 0 i m e
?r;%/abgl i sPn of ﬁ?e 82&“ Hpé’tenly@gé@ 40@18’“@?‘%‘2]%#‘% 2 PROPERLOESt he wat er
~solubility of3. Eilﬁethoﬁpmﬁﬁeﬁdz- ﬂ%ﬁﬁ]ﬂt@wﬂ nﬂﬂéﬁﬁ%ﬁ&&l)%&ﬁ&i ght,y occurs

at the para position, in a 1102E)rre erred enbod thé aryl, heteroaryl or

heterocyclic grBumethexyb<ihis Eldpf@nylﬂﬂewéﬁéwxyqagbmle@aﬁw);ﬁ 2005 WD

01/98291 PCT/ US01/ iP a meta position that blocks para
hydroxyl ation. Al tﬁ%ﬁ%y@ﬂ%] I{l%}wéspem ally fluorine, increases

- et abol i ¢ st alld-[5-thgnafigthigl-2¢Dd,4- dmtdﬂ&)xgplsanyl]QnK%oz JaRsiropyikiesliodyt e to
‘hydr oxyl ati on. Bul ky al ko gélou s I| ke i{écl opropyl nmet hoxy,
het er oaryl al koxy ( FIRORXS Nt edime Yhrdneneap; ! P yl methoxy and pyri dyl

met hoxy) and. ﬁ@tﬁémsy}emhéﬁoziynﬁieﬁﬁ]J1r[grrﬁ‘é%ﬁ&;y.4-(4.pmdy1methoxy)pheny1]-
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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5 netabolic stability when placed at the neta or pars position. It has been
- observed that adding. the group that increases water szd ulirluaty 2o0t 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(R)2Cx2H, . SC(R)2C2H, NHC(R )2CO2H or OC(R )2C02H, wherein R is H or
lower alkyl. In a nore 10 general enbodi nent, any group that increases the
wat er sol ubili n n .used., .as bstjtuents for R2", R3a,
Rda, Rya, R60, 5@%"@%‘,‘%@‘&%‘&8@{8R@{leﬂé%é{@i"%%@ﬁr‘éa‘ﬁ’gﬁc| udi ng but- not
limted to al koxy, aiokfhdxplenyd2kyrbati-none odivaogdiky! , hal oal kyl t hi o, acyl,

am do, acyl anr'%_rt%garﬁam no, dial kyl am_ng, odi al ky] , trifluoroal koxy,

. am
al kyl sul . f onyl XERFRAY AmEBATY-5-( ﬂﬁ%&ﬁplﬁaﬁw:(?’ﬁy%r oxyl, thiol,

cyano, nitro, sulfopinetkivsheny§YlirgnatRonsul fate, sulfinic acid,- sulfenic
acid, sulfam de, sulfonam de, sulfoxide, “netal sulfnate, phosphate,

- phosphonat e, nét&i(bepiaelbhienatd)-3.prdosghoxmhenyllal <B.4.6itiimetbaxypbbyyd)-2t e, ami no
acid, CORz2, C02-R2, . a%y_%%(al kyl ene, polyol alkyl, NH2.HC1,
oxyal kyl am no, al kyIPc robonylal kyl, | ower alkyl' S(O-Iower alkyl, |ower 20

al kyl - S(0) 2- | o9v¢$§-(teinky/b]thiend ddleh# yiiméthwaphalyiklyl -(3 44tiethbxyphetydper al kyl ;
t hi azol i nyl | ower al kr\)ll , gbgeri di nyl lower alkyl, imdazolylcarbonyl,
mor phol i nyl  car bor§PPe}B¥er al kyl ) - ani nocar bonyl , N-pyrryl pyridinyl | ower

al kyl;  pyri slys {tenQofbpnes-2 30Ky 4 dihRhGRBh YL r-( 0N ridbk¥kyphenyl)-2-
~ hydr oxyphenyl t hi o-1 ower al kyl";” cyanophenyl t'hi o-I'ower al kyT;
i m dazol yl t hi o- | owerute-kgne; triazol yl t hi o-1 ower 25 al kyl ;

oy eeoly! phenaRkaisono/ i eplaL N e gty
N, N-di - substi t ut ed.methbmhér@myl-pfmpm-uom;er al kyl wherein the am ne
i di nopheny! {RLBPBREY ARG YpREAS D errgravony dippren-brasiyt sul f ony
| ower al kyl ; 'i‘-@%ﬁhieﬁjzkyﬂph;@u]ﬁ-1—Y@]@,SQﬁﬂleﬁiokﬁ)h@ﬁ’ﬁf—gﬂ_}é\%ngto&g) PGB(OH) - W
wherein M is a pharmaceutically acceptable cation; -
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—pr0peﬁ-1 -one;
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C(O (CH2) 2C2M ; -SBM ; -l ower alkylcarbonyl -1 ower alk car boxa/ | ower
. 2020 January 2005 WD 01/98291 PCT/US01/19720 al kyl ; vx‘%arnuary

al kyl am no-l ower al kyl; NN-di-substituted am no | ower aI kyl -, wherein the
substituents each independently r epr esent Iomer al kyl ; pyridyl-1ower

o gL (Bl T R R B Voo o

I ower alkyl; pipg fdlpgill_mydnelpqw@ﬂ]_glﬂfy'\%@n merghol i nyl -1 ower hydroxyal kyl ;
N pynyl ; pi perazi ny | ower al kyl; substituted piperazinyl-Ilower al kyI
wherein the am ne substituent is |ower alkyl; triazolyl-Iower alkyl;

tet Lyl - kyl : t .
alkyl . ASEFdREap it aa%%ﬁcﬁéiiffe"#é%%?lsé}%nIlS’I‘éIg? i Ployidh 4 %%%ﬂycIlﬁ“’Féw
al koxy, ¢ @imﬁfﬁolrwuedm%ﬁrmvmw madiatedydisdroeven atlI[UsanoIqin,smg(hn

het er oar al kyl | ower th| oaI]IP% heterocyclo%I kyl I ower thio lk%/,'ﬂ{I{’j
“het er oagi¢ctive gimennt of| ceypou ?Se‘I1 Segd pboycGnerhargseutially arerpiah! Lt ower

al kyl , axyl tbio | ower alkyl, heterocyclothio I over al kyl, heteroarylamino

| ower al k er I I N 0 d<¥dl

aryl sul f% qugomer%glﬁﬁy I?ergér?gﬂjb m%lné%k‘}ééﬁa%ghgﬂeq?kona %d A gg\ﬁé?llﬁlt uted with.
a noi et &eﬁrﬂﬂtabd@@ﬁ)r wed il erca@ient af p@phylkkie olfia ol (CI@M: almediz-ﬁed:)dns‘pldet ines of

t he nol ecul e; Ina preferred enbodinent, after the target biological
activity; °$Fetabol ic stability and wat er sol ubi | i ty have been jointly

optim zed, 'substituent groups. that do not contribute to these factors or
contri bute another attribute are renoved. 21 20 January 2005 According to a
second Aspadingofo thifilprespentofi theepresam, invdntios, iterpriovirddded acosepofind

sel ect egorL}gc?urgdt Qsede%rnetl;'{l %ng(i)enlsr{ L ngnutjacture of a medicament for the treatment or

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

According to a sixth aspect of the present invention, there is provided a compound as
defined above for use in the treatment 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— ‘
| .dmeﬂxoxyphenyll-l-(S 4 S-mmethoxyphcnyl)-z-propen-l-one Balb/C mice (@=10) were.
E sensitized to ovalb_umm on days 0 and 7 with a subcutaneous injection of ovalbm.absolbed
in almnmum hydrd’:ti&é. They were then c]_:a]léngéd'with an intraperitoneal injection of
. ovalbumin and sacrificed 48 hrs post-challenge. Peritoneal fiuid was then collected and spun

2le




3- [5 (benzo[ b]thien-2-yl)-2,4-di net hoxyphenyl] 1-(4-car boxyrret’hoxy 3,5-

2005
- di met hoxyphenyl ) - 2- pr open- I-one sodium salt; 20 January
3-[2, 4- d?/é)@,td]y 72- (thi en-2-yl)phenyl]-1-(4-carboxynet hoxyPS SS-0
di et hoxyphenyl 2 propen-| - one;. CT/US01/19720

3-[2, 4- d| met hoxy-5- (t hi en-2--yl)phenyl ] -1-(4- carboxyrret hoxy- 3, 5- o
di met ¥y reteyslides.- Siidpewerd stametbmd]) ifiRlahd 2 d;tfferentlal pmfonne% The test
3-15-( %g]thle - % ﬂl met hoxyphenyl ] - 1- (4- hydroxy- 3

di met hox% hen ?ﬁﬁpb%@%ld ¥ _syRentaneously njection —24, -2, +2 and +6 hrs arom?]dertPel .
3-[2, durde mifbhﬂbﬁnﬁn (chilleRBe. 2T 1R HBHe] of 204 AnVnation a3 TEL %)J%pare tﬁle

- | - one

grFge?lﬂéiﬁ‘iﬂlk‘]’wWlﬂtﬁﬁlmtOZhﬂpdltmexyphenyl] 1- (4- car boxynet hoxy- 3, 5- di m
et hoxyphenyl ) - 2-propen-1-one;

3- [52, 4- di meNigare/ 35s(4 'Bﬁleéha& grlai)h Rﬂ*e%ﬂé! lididitioft- cﬁaﬁaqp)ééféﬁé hoxymoﬁse model of
henyl ) - 2- propen- -

5[5 (B fé[menu’ewezseysmmyzlbw 150 omgkghiemy| o 1 (S BectsfbBidiOoypheny! ) - 2
: 3 I[orzolcrﬁﬁy;}t!ﬁhoxy 5- f‘yl] PGy i t“%mgﬁmmef‘%\%@rﬂf@%l@% 5Bﬁlb(<ﬁemwy(pﬁéhymere2- '
pr operseysityred; intradermally on day 0 with methylated BSA' (metBSf\)d The were %lextgeﬂr open

|t h 2-yl) phenyl ] - thoxy
- Ezo@hhoxfﬁz"sﬁré{lr%gf %1 ‘ilslffsgt ytgq%eﬁ{':é, gnn)nplsemgm]sadnﬁc:ed 24 hours later and

20 et hov a2 SERIEIM ok sy BOR > T ot Rikipavs iciaht isepbtrarisd fom e gibindone:
Ty Lﬁéﬁé@?‘w&%ﬁ?«w@&m@ P e oot Gl s dc R ARV B B BRERPEN |

one;

- (thi eﬂgcﬁio;g}l ?%hg%ﬁé‘]ﬁhfééf%ﬂé%ﬁwefzn@ambﬂmm ) 2- pr open-

Detalled Descrlptmn of the Invention

] wn—n-

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




ne SOdI um salt; 2la 20 January 2005 ’

1 0 . :
3-[2- met hoxy- 5- (4- net hyl t hi en-2-yl) phenyl ] -1- (3, 4-di met hox3aphenyl 3665 propen
- | -one;
3- [3 4- ) ‘psg%n-S (3-pyridyl)phenyl]-1-(3, 4, 5-tri nmet hoxySHEHSANEE 5y open-
- O
3-[2, qcz@mmmmymauﬁs, reindrik aposi’} sheoya) a8 welB agh piolifirative iisoydie f | smaddlpr open
-
[ 2- ﬁEFW@@? %h%thlen 2-yl ) phenyl]-1- (3 5-di net hoxyphenyl ) - 2- propen- | -one;
3-[ 2- nethoxy 5-(thi en- 2- yl ) phenyl ] é4 | odo- 2- nethoxyghen | )-2-propen- 1
-one; In et Mwmhqdmmtzﬂsel qqmamb;a § disclogedrbeteix gam b¢ gelected to treat

. pyrid dro i de -
3-[ 2- i &Wlﬁ%@@“@&%%&ﬁ%ﬁﬁ iy r?&?ﬂ%%??ffi )Bﬁ’i dyl met hoxyphenyl ) -
2-propen-|_-one hydrochl gride salt;

. 3-3, 4- di f Inivstspetsy embadimeniyharompoynds of the prespnt igNeniom) cap bsrssiestedfoone:
: r[5 él%mhﬂl,ﬁ OF Bathioht bf 3150 QAR Bbidphak rejectich. SichinlEH: NRE HRRRRNS - 2

| ‘3 2 @mrgaxyf fissgit Waﬂsplﬁﬂ)tb_]):ﬂitﬁlrﬁﬂbﬂldés bt dredioe lilrited 12 tleyickiex ¥PR2Midnts 8 Pr ope
n- one; [ 5- (benzo[ t hi en 2- yI - 2- met hoxypheny] ] -1
- ( 3, @anlpg SarpBed R a.rgz JbiehKidneyypancreatic; skin, spleen, small bowel, or corneal -

g- ) é ?gﬂ%ﬁgﬁ aﬁ"t’ h‘% pg%%ééit\é_& ?&“iﬂeJ gre%rex(tﬁm or freatment of graft-versus-host

3] 2- dmftah@whl& smmmmmmhgbmné fhanewhicengpléniadenyr i dyl met hoxphenyl ) 2.

- propen- 1 -one;
In an alternative embodiment, the compounds des_cnbed herein are useful in both the

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

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

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

20 1 inhibiting amount of a chalcone derivatives of the formula '(I) 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
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3-[2-nethoxy--5 (5-nethy|thien-2-y|)phenyl]-l-(3,4-nethy|enedrokyphenyl)-zé
- propen- -one; 3-[5-(benzo _ 20 January 2005

[b]Chlen 2- é:%;z 4- di met hoxyphenyl ] - 1- (4- hydroxy-3, 5 - di net hoxyphenyl)-2
propen- | YWhEB8H um sal t; 3-[2-net hoxy-5 -(thien-2-yl) phePgT/Ps01/19720( 3
- met hoxy-4-(3 - pyrldylnethoxphenyl) 2- propen-|-one;

3-[5- (2 ?gnggﬁ ?héme@&pg%tghé e RS SrOVINRE Bhdthdd bty é&hﬁ&mhﬁﬂﬂeim% ieagn- | -
one, anuary. _
3 [ 3, 4r @rthetih ox g-Btigathinereed-tierppfhemyprising ¢dmidistering tpesaid poiiens rapl 9ffetipe open-

- oneg;
3 [ 5- flgl Ou% (fffl Ctoﬁ?pé)ﬁmg °§F‘31m§hﬂh?frf"e?l}?5f§%%‘88§} acfelit?lﬁ Sglt {hrefer?é‘t oxyphenyl ) - 2-
propen- 1-one; . 3-[ 2- met hoxy-5- (t hi en-2 yI)phenyI] I '

- (4- nethoxyphenyl) 2-propen- 1 -one;

3- [ 2- met hoxy- 5- (t hi en-2-yl ) phenyl ] - 1- (2 6- dlnethoxyphenyl) 2 propen | - one;
3 - [ 1- meChmpynRdd sihePrésant Iivatvh]

-1-(3,4-dine hoxyphenyl) 2- propen-| - one;

3-[2- nethoxy 5-(thien-2 phenyl]-1-(2, 4, 6- trlnetho hen )+ 2- pro en

- ohe; r@@h@@?om %ﬂ inventiosh proylides 1cqupaynds ¢ Eaéméx

Fao?iﬁhjﬁgyca%%eﬁ%gﬁ oxy?ré%@u?%oiyﬁlh)eﬁcf]nyl-]z é;ob en-1 - one;

-3-[5-(benzo[ b] thi en-2-yl)-2, 4-di met hoxyphenyl ]-1-[4-(2, 3- |sopropyl [ denedl 0Xx

y- 1-propoxy)-3, 5-dinet hoxj&f)‘henyﬂ)] -2 opelR® | -one;
3-[ 2- met-hoxy-5-(t hi en 2 Yl) - met hpxy- 4- g - pyridyl nmet hoxy) phenyl ]
- 2propen-1-one; R R
3-[2- met hoxy- 5- (t hi en-2-y] : |'enedi oxyphenyl )- 2- propen-| -
R R4
.RSI.I - - RSB '
iy

or its pharmé,ceutically acceptéblesalt, wherein:
10
xi)- the.wa\fy liﬁe indicates that the compound can be in the form of _tﬁe Eor Z
 isomer; | | ' ' | o
ﬁ)  RZand 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;
N | 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,
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one;
. 3-[ 2- met hoxy- 5- (4- net hyIth| en- 2- yI)phenyI] 1- (3, 4- net hy%%r‘?é‘&’]ué‘iyp%%%l) 2-

propen I
3-(4-et h“@rbqg’sﬁluor ophenyl) 1-[ 2- met hoxy-5- (t hi en- 2-yl| )pWﬁ“—lﬂﬁ‘Bpopen I
-one; 3- [5 (benzo
[ b] t hi ﬁn 2- KI )p]ﬂ)splanhe,xyldﬂbhooaybdhymaoammnel ayid] {]C((lé)z(E@H, SC(RI)ZCOZH
~trinet hoxyphe odi,um sal t
3-[ 5- (benzo] b]r%*ﬁ‘l)céﬁ? 9&3&) %P%@Y@%%WWE@HWH oxygligylamino,
ri met hoxyphe bOyRARYA - R
b] t hi en- 2-yl W%ﬁr%&xym ?133355 2- ne%gggﬁg?\%ﬂ’ -I?L‘yfrf“gl %(-0)2 lower g]kyl,
ri met hoxypheriwd;m)@a]&cwbpmﬂdoxgnélemchm}nlewblt -alkoxy, heterocyclo lower_ alkoxy,

f{frzr;)tc ﬁgg;;% er Oxﬁyﬂ)ﬁmt ) ?chy%le;g Fg,h ' arali 2l ylo%v%lh etrﬂ}/oalkyl h teroar 1 lower

2- car boxy , “neibERY0ATS (Tolef Hhidalidy) pl‘fb@éi‘bﬂr%l 10w atky, 5heterocyclo

met hoxyphenyl:) - 2-' pr open- | - one sodi um sa 0 January 2

[
: I[4 car boxy ndewenalicd, hee H%Wth@Wemwlmhwr]ml,(f&tﬁpEyCIOMO lower
hoxyph | -
L4 car boxym xé%f%@?” e il R pioppie Iopweralkyl garyisulfnyl
i
[

r

ri met hoxyphenyggr 2k n9lnli’;wer alkyl, any of w]:uch can be optionally substituted

t
[
t
3-
t
.3
tr
3-
t
3
t
3-

5- (benzo[b]thl en- 2}%}[ ) - 3, 4- di net hoxyphe

n
1(03, 4,5-tri metRdk jfhaz dcgp disdna vx:gﬁlgz aﬁect the biological properties of the

5 bencol b by TR BNV ke O IR ) 2

3-[5-
.- propen-l-o0

3- L 5- (benzo[bm(@mmﬁyWD@H)WrrebhosmhﬁpyIwheielﬁm f- hrpmhéwﬁﬁblgﬂW) 2
- bu

ten | - one;
‘acceptable cation; -lower a]kylcarbonyl—lower alkyl; carboxy lower alkyl; -lower

alkylamino-lower alkyl; N,N-di-substituted amino lower alkyl-, wherein the :
15 - substituents each independently represent lower alkyl;

| XV) R! is H, lower alkyl, an optionally substituted 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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3- [2-net hoxy-5-(thien-2-yl)phenyl]-1- [4-(4-car boxybenzgll oxyB 3- :
met hoxyphenyl] 2- propen- 1- one; January 2005
3-[ 2- net hoxy-5 éthlen 2-yl)phenyl]-1-(3, 4-di fl uorophenyl)-2-propen- | -one;
3-[4- (thiVEQOLIPI phenyl ] - 1-(3, 4, 5-tri met hoxyphenyl ) - 2- pPGHEMLIEne;
3-[ 2- met hoxy- 5- (t hi en- 2- yI)phenyI] 1-[ 4- (4- am nobenzyl oxy) - 3 met hoxyphenyl ]
- 2propen-1-on Ienedioxy or wherein the ring can include a carbonyl, cyclic ester, amide,
3-[ 2- net hoxy- 5- (f hi en-2-yl) phenyl]-1-( hydroxy - met hoxyphenyl ) - 2- pr open- I
- one: . amine, sulfonate, or phosphonate;
3-[5- (benzo[b]thlen 2-yl) -2, 4-di net hoxyphenyl ] - 1- (2 3, 4- trlnethoxyphenyl) 2
L Fg o?gn- :flg ?hat Ieastz one ofIZ{Z“ R3E R*, Rﬁ] R, Rzﬁ' R:'3h R 1;1155 orlaﬁf* is, (or R* and
enzo I en- car boxymet hoxy- 0X
tri met hoxyphengrd, R pn% n-R anabBé‘yR“andR Rq‘EandRyﬁp 5o R&’ ‘gﬁandRSB
3-[5- (benzo[ b] t hj - di_nmet hoxyphe met hoxy:- 4-
m)%phc()l i noe'E h!)?%{p éﬁ% cgnf)f;qg?@fgr fo gq,,ég arythéterocivcﬁe or ﬂetéroaromzt\éw angdz
3-[ 2- net hoxy- 5- (t hi en-2- yI)phenyI] 1- [2 met hoxy- 4- (3 net hoxyphe 4\£I )sohenyl]
2- propen-" Ixx)onei least one of R%% R**, R*, R*, or R*, and at least one of R*, R*, R
3-[5- (benzo[b]tfy en-2-yl)-2, 4- di met hoxyphenyl] 1- (3, 4-di net hoxyphenyl) 2-
propen- | - one; is a substituent other than hydrogen.
3-[ 2- net hoxy-5-(t hi en-2-yl)phenyl]-1-(2, 5-di net hoxy-4-(thien-2-
y| net iaxydmbeaytodined) BB eBmbo®it® is ofthk 4ormula (II): | o
(thien-2-yl)phenyl]-1-(3, 4-di net hoxyphenyl)-2-propen-1-one; 21d 20 January
2005 : ' S
- 3-[2-met hoxy-4- (thien-2-yl)-phenyl]-1-[2-nethoxy-4-(thien-2-yl)phenyl)-2-
propen- | -one phenyl] -2- propen | -one. According to a third aspect of t he
present invention, there i R ovi doed a thr ITB.CEURIZEGJ

R3(I

._ 10' _ RS | | RSB . ;

or its pharmaceuntically acceptable salt.

- In aﬁother embodiment, R! is- independéntly H or lower alkyl, R2 is an optionally
substituted alkyl; and at least one of R%, R3%, R* R, 6r R, and at least one of R, R3ﬁ R4B,
15 R®BorR%isa 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.

26




conposition for the treatnent of a VCAM1 nedi ated disorder in a host ,.
~conprising an effective anmount of conpound as defined #bogaupny a?t05-
phar maceutlcal I é‘naccept able carrier. According to a fourth aspect of the
present R there is provided a conpound as defi nBQT/EB&NE7I00r use
in the treatrrent or prophylaxis of a VCAM1 nediated disorder in a host,

Accor di ng g Apdriibdibe éiﬁ@&ﬁineﬁf, RoPgg %tﬁﬁﬁﬁ'} ShEWiRAEd Benyl rb% BﬁﬁVR@'ﬂed a

use of a corrpound as defined above 1n.the manufacture o | cahent” f or
the t rR¥s REHIRGy R% rao ) B, R¥f arsl REAVE Indepetidentiyl ldadscged,emeth&xﬁ, ibsty,

. According to a SIXth aspect of the present |nvent|on there i s _provided a
conpolMOPORY, Rparylagy AtrathRoxybenzylaxy; -ethexycrdbanbaRzydoxys r dmjnobeneyleny. a

e RS RIS B 086, o, RXTRAREL SCHOER T N U s g ©! "
abéve yhBElﬂlEfy Iﬁﬁﬁa—ﬂﬂdﬂw@pmtﬁtw ﬁh@n{?@ylﬁmﬂmmﬂnmmﬂﬂmﬁb}rﬁfm@n of

. hon limting exanples of conpounds of the present, inyention ure 2 is a
bar ct%ﬂpleﬁwﬂpﬁﬂérﬂw@q&rmaeﬂﬁ dpast ope @o%ﬂ‘ 8;53 o Q% lﬂrtl?:r"gﬁﬁ 2(spbytieont

eosi nqﬂﬁablt&#%d}%@ nperitoneal fluid) by 50 ng/ kg/ dose of 345 °
“- (benzo] b)t yl)-2,4- d| met hoxyphenyl] 1-{3,,5:trinet hoxyphenyl) 2 :
proper | -qne. Balb/C mice (n-14) were .. sensiiized ts‘ge%\ﬁal m,n @ days 0
and 7 wi th 1B 2BoiBET sHhedment, n]'”“e]@f‘f}td%?e(?ﬁnf%\p ufi n Bbs8r Rr> &'y -

~hyd bl " |3 fo.
oval b Shi SaERE B0 DO R R LRPP R RO %@%Ei‘fﬁen ,
cob! eahe R BaARFnMA RLG0id00 JoRN kbR a}@@ Hét&%%?&é oP frdfebbabckhatit i Quitemn

.onto slides. Slides were stained Wt Quik and a differenti al
per f oitltee darbFenele, earyl, heteroaryl or heterocycle 1s a 5, 6 or 7 membered ring, optionally

conjugated to another carbocycle, aryl, heteroaryl or heterocycle.

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

membered methylendioxyphenyl group.

15 In a primary embodiment, the compounds of the formula (I) are of the more spec:ﬁc
| 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 conjugated to another ,

optlonally substituted carbocycle, aryi heteroaryl or heterocycle
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corrpound was adni ni st ered by subcut aneously I nj ection -24, 2’ +2 and +6-
hrs -ar ound the time of oval bumin challenge. This is a. 2 ypigarapy H%%rgic
i nfl ammatj gs eosi nophils are the major |eukocyte recruited into the

peritone g ¥'Yhure 3 is a bar. chart graph of the inhibi F¢HHSYAHW edema
in a nouse nodel of delayed type hypersensitivity by 50 ng/kg/ dose of

3- B5- ( benZOI[nbE]IIoﬁieﬁ @ul? eﬁibbdﬁleﬁt, the invention provides trans compounds of formula (IT)
di et hoxytghenyl ]- 4,5-trinet hoxyphenyl)-2-propen:1 -one. Bal b/ C m ce

(n=5) ¥y piae e@br aceRiaRle salfs oF oofiries thorepf WREHH hy| at ed BSA (et BSA) .
- They were then challenged with metBSA on day 7 in the right hind paw. The
- ani mal s werRsRréT, iR crd* 24d lRfﬂrae limdependently k6letted. frahtaliayld alkomyt hyldrandy, paws

wei ghed. The | eft hi ndpaw wei g is subtracted framthe right hind_pawto
gi ve th?éommméqréﬂy qh}R!@eh@térocsr% lﬂ"é%ff’af@m?ﬁéuﬁ’@@gs CQeli Wﬁh@?@r%dl%ﬁ or

;:h I I 8‘&?? ?ﬂé%m%é% aﬂ;ipatnaéﬁg’o 3|3aﬁets Pﬁven | Ongﬁ%’}ﬂ%‘%&ﬁ%& ﬂgesgl scovered

t hat Cemesn &Rkl brfidbly Fher Bpr&sisieleofarddCAMerocklel an@nd
thus can be used ?'o t?gat 0(agﬂ’apl ent \S/I\nth aqacjlrlpsordec}9 rredﬂlrgt ed by%CAMl

These k@&i@@ﬁhﬂ@fﬁﬁymenﬂmrhpﬁoéhl@wlto a host as nonotherapy, or if |
desired, in conmbination with .another conpound of formula (1) or another
bi ol oi gi callhyomcémb@limganthe mvemtiscpioviids itranstroenpodedniof foshdav.(Ihad 2=
conpounds can,be used to treat |nflar{£rat d|s ders iﬂ?’gl are nedi ated by-'

20 Voapagmacslicaly agcepible sadis or prAdry Ca Ly & PAEF AR &n
PS8" ! 38 o kiBiddn d éﬁg?,el%emnw péseiehfa% I?ﬁu&%&%lar%ﬂccﬁﬂﬁﬁ)dﬂ c solid

- organ rejection, |t e sclerosis, sSystenic upus eryt hematosi's,
i nflammtory bo : eases, .. autoi e e opat hy,
rhinitis, |I§@ﬂ raeqa nt, 3tdeast Apg, el }z)&‘tgi @ﬁ és @ 5@ aﬁ&‘ d

- ¢ch t |
CI onies ot LGN SpoRUHIRIREY B35S TyhiReD uncg? "’ﬁ"”g?ﬁi sgﬁéroz.vis
cor onaTHCERM)ALH bﬁﬂﬁp&mﬁﬂ@iﬁ@ﬁﬂ;ﬁﬁkﬁ:eptﬁblldsam taly i sHaasae I atlrybothels

di scl osed. herea;g can be used in the treatnment of inflammtory skin . '
di seagewaipgt Rar egToups aAre cselsptodcmpenondsntlly fromp B t halegery | thioy AN BtMel i al

i 139" opﬁgnélﬂagubgﬂtﬁted alkyl; cycloalkyl; hydroxy; alkoxy; alkylthio; alkylammo, ammoa]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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medi ated. by VCAM |, which include, but are not limted to, psoriasis,
dermatitis, including 22 20 January 2005 WO 01198291 PCGH J39¥RIY 75>
eczenat%og%ﬁtitis, and Kaposi's sarcoma, as well as proliferative -
“di-sorderS of ‘Sfooth nuscle cells. In yet another enbodi fEYUSEAR2onmpounds
di scl osed herein can be selected to treat anti-inflamuatory_conditions
that are netdieastednbyofiro®it BH R8RSR yunds R it nsejeetedafiotrth @C@YROO-HENt |, |

the c s.of _t resent jnvention can be selected for the prevention
or tr Wﬁ@é&ﬁ@@ﬁ%ﬁ’ #T $3%hspl ant’ rejection. Treatnent and
prevention _of organ or tissue transplant rejection includes, but are not
limted toR¥y @3t ettt ROF andRPiwesdeatd idepeadentlyniom dohilogs, Hbay tydne)g,
liver,, kidney, &e;ncreat ic, skin, spleen, snmall bowel, or corneal

" transPiEnteptionslly, sbstiaed, afkyli exelaikylsr hydrexy: allkowy; olkdthie;r alivvhaminogs

graft - di . MR 1 r ] rar r ow
1o A ERERYY, RORbyertdlid kaRaRTL, AR SR AT arfifE) el Helod R
her ei hetavaylaflaiay] amidootdeylaheno; pamivay ydialkglaaipon etiflveroatikdiyg ahlkyisalHbngnt  of
- car di gvascyl dj segge. ‘The conpounds are used in primary treatmeny of, -
“for eﬁ?ﬁ%@kﬂ?ﬁ@aﬂa n%ﬁfpn&i 2eids Sulipngle, ssy m«iﬁ@,ca%%r@&@n@r 8%l sulfgnide,
angi o iJe€S S, ong rt liSe +aANGL RS ounds
can paIEBNES WARAAS - PRI AR, | PRotpRiEP MRS T, pROGrBAIRS
"t r eat plwisphibate sminywaybonyl; alkgnpl kkyoyl; aldito twdohydrasetarbocyekes aryl, hetdroariyl
Sﬁger i notlan option. The conpounds can also be used to stabilize
p ie#él_ef?mcgf;etfﬁrrevascul,ar i zation therapy. In another aspect the
- .invention provides ph(% maceuti cal conpositions for the treatnment of

di seases dhe tinainiggrR™ ngwins eah join tvdavh & utfeor’ memberedoantivogliyt substitgetpr i se
a VCAM 20 '- 1. iinhibiting a nt of a chal cone derivatjves of the farnula
(1) oPeogtien Ao TORFPY SfaBUaFEPe CEPRIh G RRHE ol AP aDBaRbAl | y
accephbititeted dirbbéyole, aryl, heteroaryl, ' —

15 - In yet another prefef:ed embodiment the invention provides trans compounds of
 formula (IT) 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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In anot her aspect the invention provides a nethod for treati rtg a di sease or
di sorder nediated by VCAM 1 conprising 'administering 4% Jémb‘étfh’e%(to%

VCAM 1 i%@l ng effective anount of a conpound of fornulaé 1) a

phar macel %3 acceptabl e sal.t thereof 25. In another RHEE Olflﬁ'éw

i nvention provides a nethod for treating cardi ovascul ar and i nfl ammat ory
di sor deta pho@homte e phodphimee dniifsaetinyt0 alkehyl; ndkpgiti aldior icagohpdrar] d
‘patient _an 1 inhi gltl ng effective anmount of a conpound of formula (1)
or a WQP%{:\]:%@{XC]&?WI? @BA BEISICECIS O { her eof 23 20 January 2005 s
~01/98291 PCT/ US01/ 19720 In anot her aspect the inventio gr ovi des a net hod
~and conposiR’t amd R, R°Y st RIGREsndr ™™, RI™ anidt BRI R?ﬁsandm"‘%lﬁ R drrRSﬁ&ﬁ(tl
thereog conprising adm nistering to said patient an effective anmount of a

conpoBrdcet Joitorform a3,  asr/ recrphraschertiamelly subsjitdedeqgbantle, aal,t hthemér&pr .
Co f. the P | |
orovi HOEgSieo dRACRER R 15" shelhe oeriongiin R c SPRY R B P o

- sal t shéttropy€ld bt Ofeter RAR | or its pharmaceutically acceptable salt,
wherein: 10 the wavy line indicates that the conmpound can be in the formof.

tlgezg O Zgn {& WiBliier Eiﬁﬁod’fﬂ@nﬁi’é ﬂeﬁﬁbﬂﬂ?&?@&%ﬁpﬁuﬁd&ﬁﬂg%ﬂmé &y %h)iﬂ" kyl;

phatmaceuttcally acceptable salts or prodrugs that are metabohca]ly stable:
wherein:

© 10 . R% ang R arc independently selected from cyano; halo; mitro; substituted or
unsubstituted alkyl; cycloalkyl; alkoxy; alkylthio;- alkylamino; aminoa]kyl; haloa]kYIthio; _
haloalky]; carboxyl derivatives; aryloxy; arylalkoxy; heteroérlexy; beteroarylalkoxy, amido;
| acylamino; 'amino, dialkyiamjnO' 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 heterocyohc ring;

~ the remaining R B groups are selected independently from H; halogen, thio, cyano, '

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; acylamino; amino, dialkylamino; - trifluoroalkoxy; alkylsulfonyl,
* haloalkylsulfonyl; sulfonic acid; sulfonate, sulfate, sulfinic acid, sulfenio acid, 'sulfanﬁd_e'-,
sulfonamide; sulfoxide, metal sulfinate, phosphate, phosphonate' metal phoéphonate;
phosphmate aminocarbonyl; alkenyl alkynyl alditol, carbohydrate ca:rbocyole, 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, opttonally con]ugated to another optlonaﬂy
. substltuted carbocycle, aryl, heteroaryl, and

R1 is H; or lower a]kyl; or
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xiii) Rea, RRa, R4a, RSa, R6a, R2P, 0, 0, R5 and R6p are mdependently Xi V)
hydr ogen, al kyl, carbocycle, aryl, heteroaryl, het erocy%,q e angpYY 038P

aryl al kommbejg@roaryl oxy; het eroaryl al koxy, cycl oal kyl , Wﬂgﬁbkyl t hi o,
al’kyl am no, = am noal kyl , hal oal kyl thi o, acyl, hal oal kyl, aryloxy, am do,

- acyl am no, amno, dialkylam no, am nodi al kyI trifl uoroal koxy,

al kyl sul fonyl, hal oal kyl sul fonyl., ami nocar bonyl al kenyl, allcynyl,

‘hal ogen, hydroxyl, thiol, cyano, nitro, sulfonic acid, squOnate,
sulfate,. B pﬂefdrrﬁdaﬂﬁhbdlmemftbmilweuﬁiotdprosiﬂes mwmmmﬁo of fordmia (I§uddfdoxi de,

2006, » BlprtuEs SRR ARG BSRARRE LR e BRROR onyarai o, am no

- acid, OC(R')ZCdZH SC (R1) 2C02H, NHCMeCO2H, CO-R2, CQO2R1, pol yoxyal kyl ene,

pol yoW @Ryl , oxyal . kyl am no, allcyl carbonyl al kyl; |ower al kyl S(O) -1 ower
al kyl, I ower al kyl-S(O 2-1ower al kyl; hydroxyal kyI ar al koxy, heteroaryl

1 oner al kogs, aﬂaek‘@rﬁeweh@eﬂtwémaéammer 5r$§51@%é@ﬁ¥hoﬂﬂogéﬁeéﬁfe@ﬂﬂ lregXy .,
aral kyl | ower tHhioal kyl, heferoaral kyl" | ower hi oal het erocycl oal kyl

ol owerhatd:mmarl krpfqrabiyttblemdra;ad benwtiicnyliant, ardeR % B&%RF%R T“dm’:&rR | aogd IR are

hetero ovver al k | thio r alk eteroy t hi r
oy L:;{ w {jgr g dﬁi& haaé%{dmfle?b& ¥ sebier mnf%a ﬁﬁ%{f’% ?ﬁky b
ary Ay HAYE affin lﬁmbla]ldﬁrﬁ}ﬁﬁ" dalityl; advborl1 WREGRiwaN be
'optlonally sult stltSted 10 Wi th éﬂﬁr’ol ety that does not adveor%;s,ely affe%t t he

bi ol cuyleay; pmidseracylanins; amino, ilkylamino; atifinpoaikozgoaminocadosy, dkenylower

Y T ARyl R Fi%ﬁéx%%o“%ﬁ PEar bonyl -1 over alkyl ;.

car boxy | ower al kyl r | kyl no- | ower | kyl; NN-di-substitut ed
am no | ov\é%se mﬂﬁ%ﬁmﬂéﬁ Rﬁ %n , or R* and ngmdependenﬂy can join to form a

5-7 7 membered optionally substituted carbocylic; aryl; heteroaryl, 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 roetai 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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15 substituents each i ndependently represent |ower al kyI R1 f| s H_|ower
al kyl, ~an optional ly substituted carbocycle, aryl, het etbaeppary 2005
heteroc ylaryl, al kyl heteroaryl, alkyl heteroaryl

al kyl he%l‘gpg]cyc Ji ;20 25 xvi) R2 is an optionally substi t%ws‘gﬂﬁﬁ“ |
al kenyl, al kynyl aryl, carbocycl e het eroaryl, heterocycl e, al kyI ar5¥

al kyI het er aidegdt OnabﬁghetfeﬁwmgrpyirSB? ared R, R&Y md)R?cRéﬂ and/R1P) ‘oaR# vely

3 th t f b d d
' car boteceiet T fRfen degere Bekihrel SaksRgY subsukied pteRtan U eptienslly raa
- and %sﬂfﬂ@@ﬁgte%cle%?n&ﬁﬂy% @%@mﬁggﬁﬁ%egﬂ&aﬁ ds@sﬁtﬁf’e% é’é}goo?%%epr 0

~and R6s can i ndependentfy join to ound selecte fom
t he g@pnmaﬂw nebstitutad) anf, cuhetsprandnehereins o Sictererten of oy il selected from O,

$ gﬁ Ny (#lbst ituted cycloal kenyl, an optionally substituted
clo ﬁyF@% bonyl, an optionally substltuted cycl oal kenyl car bonyl ; an

optionally substituted,aryl, an optionally substituted heterocylic or an
- optionall ythgut@mammg &I hgonpo arecindepandently 38lecied m&i[,yhamg% thi0, OYA®8291.

oyel (B cafongfly %“b%ﬂq'dﬁéﬁwiu FeRaliet BIGmEs i oAbt HETARER one
of Reﬁmnahﬂtfy Hﬁi’cﬂﬂkﬁ% Pderitifived) a%loﬁﬁ&:%%lkoﬂfr ﬁ@ercﬂ@f’o cyR3a,

RRa and Rda, RRa and R5 , RSa and a, Rza and nd Rda, “R4p’ and
RRp hﬁtergalar&ﬁdk@ap awide; taﬁgbnhm eoinge | dialkyianying; heﬂemmeljﬁom alkylsulfonyl,

hﬁ} erhﬁéaﬁ@ﬁ%ul‘fdnﬁn gulfomc acid; - sulfonate, sulfate, sulfinic acid, sulfenic acid, sulfamlde,
- sulfonamide; sulfoxide, metal sulﬁnaté phosphate, phosphonate, metal phosPHonate,
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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at least one of Rea, R3', RRa, Rsa, or RSa, and at |east one L)f Rep, Rap, |
R4AP, R5 or R6p is a substituent other than hydrogen. | rZGnBEReryeadodi ment,
“the conmpound is of the fornmula (11): 10 or its pharmaceutically acceptable -
sal't. RAFOA/WAt her enbodinent, R is independently H orPEHHEIUAIWY| K R2
s an optionally substituted alkyl; and at |east one of RZa, R3a, Rda,
Rsa, or ROR™ap# ®'*|R¥sindOR¥ sl MedrenRanly RectddiB@mAHPION, DR R $¢/Rsvhdrt uent
ot her than hydrogen. }n anot her {enbodi ment, R4q or R5 Is optionally
. subst iaﬂlﬂtlbdmﬁ;@.ee;@&}@)zeozﬂ,eS@(de@@ﬁ, on&WEER p&€LHorms B$ phZunacRaicallRa”

- RSa, qr R@a%ligalta substituent other than hydrogen. |n another enbodinent,

) L bptionall'y substituted heteroaryl or heterocycle; and at

" | east one ofBF{relg4 Rap, R4p, RSp, orRsa is a substituent other thlan
hydrogen. X% Bnand| ReF narei viedependetitlyereelectade foomt K2-alkybr GCEA e§3OHH s

onlLy ' ubst t 26 _20 January. 2005 WO 01198291 .PCT/ US01/ 19720
Trh SURNEEP. A0 F e gtieialy scsepapla i aithr enyl o

- benzot hi enﬁl;_ R2a, R3a, R4a, R5a, R6a, or Ra, RRa, Rd4a, and R6a are

- i ndependent® ys Hyerlogenalkidet hoxy, et hoxy, propoxy, benzyl oxy, .

4- car boxybenzyl oxy, 4-ethoxycarbonyl benzyl oxy, 4-am nobenzyl oxy, .fluoro,

- chloro, brono, iodo, hydroxy, .OCH2CO2H, SCH2CO2H, NHCH2CO2H, CO2H, pyri d- 2-
yl met hoxy, pyrid-3-yl nethoxy, pyrid-4-ylmethoxy; tb.ien 2-ylnmethoxy, :

L0 0 e IS L o Sl g it

~ (1) and their pharmaceutically acceptable salts or prodrugs thereof:
10  wherein:
R% R R and R% are H;

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

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

1

15 - RlisHofiower,alkyl;and

R*® is a heteroaryl or hetefocyclc.

In another preferred embodinjeﬁt, the invention provideé trans coﬁpomds of formula
(1) and fhei_r pharmaceutically acceptable salts 'oi'.prodrugs thereof: | '
-- 20 lwherein; | | | - h
R™,R% R¥ and R® are H;
. R3¥* R% R** and R# a._re OMe;

| R? is selected ﬁOﬁl OCR!),CO-H, CO:H, SCR"COH or NHC(R),COH; or its
phalmaceuﬁca}ly acceptable Salt; ) . - .
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I n anot her enbodi nent, at |east one of Rea, R3a, R4a, R5a, R6a, Rea, O,
'Rda, Rya or R6a, is or Ra and R3a,, Rao - and R4a, RRaZantirRaryRE&and
R6a, Rea and R3a, R3a and ];ea 10 and Rya or Rya and.R6a join to forma
car bocycMO 059 het erocycl e or heteroaromatic in whi ch PERESEAPBEcycl e,
aryl, heteroaryl or heterocycle is a 5, 6 or 7 nmenbered ring, optionally,

conj ugat ed ®'qs anptibeer seylbasycl e, aryl, heteroaryl or heferocycle. In yet
anot her enbodi ment, either R3a and RR' or R5a and R4a join to forma., 5-

| menberggl. | endi oxyphenyl group. 15 In a primary enbodi nent, the '
: 'como_&ﬁd?ﬁeq%ﬁ@yfgﬁ%&gg@%re of the nore specific fornula (11): R3a Rda
~or its pharmaceutically acceptable salt or prodrug.thereof, wherein: 20

R2" R3a R4dnpesthfeprefwiedomninylimeg, feainyemionarpiidas fpey eompepnsls of deqads ar

~enbodifgen t he i i r .aryl, heteroaryl or
het er(@;@#l %tklleg pg%gn?a{cgﬂ@%ahl% argrg%gayrl% tsgﬁglaod%?p%% i)fgénrg?ﬁ'y substituted or,
conjugated to another optionally substituted carbocycle, aryl, heteroaryl
or? hef“é’ﬁ%‘}écl e. 27 20 January 2005 WD 01/98291 PCT/US01/19720 I n anot her
.sub- enbodi ment, the invention provides trans conpounds. of formula (11) and .
‘thei r phar mataf® R%®lahy Ré€gem:abl e salts or prodrugs thereof wherein; Rea, -
R3a; Rd4a, Rya.and R6a are independently selected. from alkyl, alkoxy,
hydr oxy, b saphaf er [ het erocycl e, heteroaromati c,
- OC(R1) 2002 V\’/h%g?’gl{npg af'ngl ,)‘éroer b\%édr al kyl, O al kyl heteroaryl and R2P,
RRP, Rzgfp R5fi and R6P are_independently selected from alkyl, alkoxy,
hydr oRy, isiecheingearyl ghetapeyislsy F or Br, carbocycle, aryl, heterocycle and
‘heteroaryl:, preferably thienyl or benzothienyl. '

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

10 | (IX) and their pharmaceutically acceptable salts or prodrugs thereof:
whprein; - |
R* R* R%* and R® are H;
R R% R5% R 21id R*P 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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I n one enbodi ment t'he invention provides trans conpounds of fornmul a%él-n
and. ‘'a pharnaceutically acceptable salts or prodrugs tHat/a8WREE 20
suffici ility inwater and an 40 in vitro inhibition of fifty

per cent%@%ﬁ%‘lﬁqexpr ession at 10 micronol ar concentrati of CH PG Rher
enbodi nent , ,at lLeast one of Rea, R3a, RR, R5", e, 0, O, Ral, O and R6Ois
sel ected f Fors Hair deyess allsiliemdy, hydroxy, OC(RI)2CORH, SC(R )2CX2H, or

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

al kyl; theg® qrtdbdrgl. e~ groups are sel ect ed i ndependently. fromH

hal ogen, thio, cyan, nitro, 15 . optionally substituted al kyl; cycl oal kyl;

hyd . al koxy: al kyl thi o;, al kyl api i noal.kyl . hal oal kyl t hi.0:
o oal ky1 - T A hsretimes oot i aiepon BiRade s ot oF itppala
het er Hﬁ@ih%@iﬁh(amﬁtﬁétﬁﬁaﬂfﬁbﬂe aBild1alts 8pro@mesiRidar! am no; trifluoroal koxy;

al kyl sul fonyl ;" -hal oal | cyl sul Tonyl; sulfoniC acid;, sulfonate, sulfate,
su#fi i ¥ . d, sulfenic acid, sulfomde, sulfonam de; sulfoxide,  netal
sul' finate, ’phosphate, phosphonate, metal phosphonate; 20 phosphinate

_am nocar.bo'ngg ;ngl kenyl ; al kynyl; alditol, carbohydrate, carbocycle, aryl,
“het er oaryl K"aRd” akRretsMdl e; or. the remaining R'/a groups can join to form
a5, 6 or 7 nenbered optionally substituted carbocycle, aryl, heteroaryl
or heterocgélieOnMphigonal |y conjugated to ' another optionally substituted
carbocycle, aryl, heteroaryl. 25 In a preferred enbodi nent. the invention

Lrrslor RO CARRHBIR, EDAS OO o R RO CB S b iE ' ©

mai Nt gédahiaBie@hlt:i Ncreasi ng the inhibition of VCAM expression wherein: 28 20
January 2005 WO 01/ 98291 PCT/ US01/ 19720 at |east one of the 0, 0, R4P, R5

2l 01" sgheghedel 0 SRRAACEH 1erh LM APREN I, Bl 2ARSH, e
O-alkyl, CO;H, NH,, aminoalkyl, aminodialkyl, SOsH, sulfonamine, sulfonaminodi- and
mono—@lkyl, a-amjnoacid,.. hei_:erocycle, heteroaryl, OC(R"),COH, SC(RI)ZCO;;I-I, Qor
NHC(RI)ZCOZH; or its pharmaceutically acc_:eptable salt; and o |

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; | ‘ - ' R 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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Rea RBa VV RSa and Rho™ are selected i ndependent |y fron1H ‘halogen ~thio,
cyano, - nitro, optionally substituted al kyl; cycloalkyl oxy;
_alkylth|§g%alk¥lanlno 5 am noal kyl , haloalkylthlo haloalk I; carboxyl
deri vat i VSV ERH oxy; aryl al koxy; het eroaryl oxy; het er oarBCEISB#Y720ani do:
acyl am no; am ng, dial kyl am no; trifl uoroal koxy; al kyl sul fonyl,

hal oal dnyiknsadid, dieserocysld, ftemr@a@mcmt:(RéyCO@H;?tse:{R‘)@@om,t 65 Neid llﬁCQgHCbﬂ its

sulfenic acid, sulfamde; sulfonamde;' sulfoxide, , metal sulfinate,
phos pr¥eEnacsiicaliy sreapiable sl pidhosphonat e, phosphi nat e ani nocar bonyl -

al kenyl; al kynyl; alditol, carbohydrate, car bocycre, aryl, heteroaryl 10
and’ heterodi}akH,onko“tehallayhnm ning k groups can join to form a 5 6 or 7
menbered optionally substituted carbocycle, aryl, heteroaryl

het erocycl e, optionally conjugated to another opti onal |y -substi tuted
carbocycle aryl, heteroaryl. 15 In yet another pref erred enbodi rrent t he

ention OVI des trans,.co n for.mu a phar mace aI ly -
cleptabl e. sya?Ftaél G}e ﬁ?’rSﬁ’FSgp UIFP%I%HFWCF]%%%V 8£SE)[)P |tfa§lgcﬂ°mH°H’é ec_ul e’
: whl | e ol hﬂﬁia%éﬁtid&ﬂyh 1aBlRishits bproliu fug %%&Xpr essi on. wherein:
O is selected from R )2CO2H," SC(R ) 2C2H, or NHC(R )2C32H; or its 20 -

pharg&&&gﬁgcally acceptable salt; R |s H or lower. alkyl; 0, R4D, RSA,

a, RRa, Rsa and RRa are sel ected i ndependently fron1H; hal ogen,
thio, cyang, nitrg, optionally substituted alkyl; cycloalkyl; hydroxy; :
al koxy: al RyT.apd 8™ argiingenenderily Raadioal kyl , hal oaI kylthio; thin; cyan;

hal o; hal oal kyl ; nitro; carboxyl derlvatlves 25 aryl oxy, "aryl al koxy;

heteroaryl @Q%/R%q{%rmﬁﬂrﬁﬁuqi%%@)m%go acyl am no; amino, dial kyl am no;
-tr| f 1 uor oal koxy: =I kyl sul fonyl, hal oal kyl sul fonyl ; sul fonic acid;

1 AP B e 4L et e

NH,, aminoalkyl, ammod;lalkyi SO:H, su]fonamme ‘sulfonaminodi- and mono-a]lcyl o-
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.
15

In yet another preferred embodiment, the invention provides trans c_empounds 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? are independently selected from H, OH, SH, halo, alkyl, CF;, o-akyl, COH,
'NH, aminoalkyl, aminodialkyl, SOsH, sulfonamine, sulfonaminodi- and mono-alkyl, a-
 aminoacid, heterocycle, heteroaryl, C(R')COH, OCR' %COH, SCR')ZCOH, or

'7 NHC(R )%CO,H; or its phannaceutlcally acceptable salt

25  RYis H, or lower alkyl.
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WO 01/98291 PCT/ US01/ 19720 metal phosphonate, phosphinate am nocar bonyl ;
al kenyl ; alkynyl; ald tol, carbohydrate, carbocycle, a?‘}/IJa%’é‘t‘—"er%%‘?%/l and
het er ocy, Rea and W Ric and R4a; R4a and RSa, R5 and Rte , O and 0,

" R4R and’ QQFQIQSZ%S and 0 can join to forma 5, 6 or 7 menBEFdBIEPYRbnal |y
substituted carbocycle, aryl, heteroaryl or heterocycle, optionally

conj ugated to anot her opti on'aI |y substituted --.car bocycl e, aryl,

het erocycl e or heteroaryl. In yet another enbodi ment the invention provides
conpounds Qﬁ H0r & @cllﬁaleﬁt) ‘,qr&% e@ag jg or
prodrugs t ar% met aho e e %\A,her g#}l’:llk 8%3{)%3%%’% re

[ ndepﬁmitq:hmlmacsmhmhy@dcéptdm szﬂ{tanrpﬂmdhtgsﬂmrwfo substituted or

unsubstituted al kyl; cycloal kyl; al koxy; al kylthio; alkylamn no; aninoal kyl ;
hal oa{;vhgﬂefnhl o; hal oal kyl ; car boxyI derivatives; .aryl oxy; arylallcoxy;
het eroaryl 0xy; heteroaryl aI koxy, am do; acylam no; am no, dialkylam . no;

fI uor o Yg 40 bonyl ; al kenyl ; al kynyl; aldi t(c)l; car bohydr at e;
ar hetzk ﬁylan%% a?"l'gzi'lerocycle or 15 R3a and Roo; R4" and R5 : R3O and

R4a or RI P and R5P; independently forma 5.7 nenbered optionally
“substitut eR* aaCIMe;y:m,l c, aryl; heteroaryl or heterocyclic ring;, the
remai ni ng RAP- gr oups. are sel ected independently fromH, ‘hal ogen, thio,

c'ya'no 1rq i Cﬁt’g‘ cl ahl[@d‘ XY, koxy; .
-al kyl t hi onRaI kyI aﬁ%&r? m no i? 2 ha?égé%/q? > hal oa M?é ar 1-o>a<iy

deri vﬁimnmneauymgptahlwhlql koxy, het er oaryl oxy; 20 het er oaryl al koxy, - -
am-do; acyl am no; am no, dial kylam no; trifluoroal koxy; al kyl sul fonyI

hal t

L RO e e i ity TR OO Spiod WA O, TR O e,
proos phainealkpl aspihodialls ], sulohi aﬁ&osnlmmmhﬁe stﬂfmsmhiddat endmoiRcAkAo roe! ; '
al kenyl; alkynyl; alditol, carbohydrate. carbocyg aryI heteroaryl and .
et or GEperid. cRetscySle. ¢ BHEOATRg EIObe SR PO o 7

me m%ﬁ@?@%(‘:@ﬂ?gl erts%QﬁﬁécteHﬁc%ﬂy aoceptable 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 OMe;

. 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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carbocycle, aryl, heteroaryl or heterocycle, opt| onal ly. conj (ugat ed to
‘anot her opti onal |y substituted carbocycle, aryl, heter®arifAtuaand2®>is. H;
or Io'vverc}g m}g g20p’ 30 VO 01/98291 20 January. 2005 PCT/ USQ /fb 720 1n a
preferred e ocfgrrent t he i nventi on provides trans conpoun WE i a M
and a pharmaceutically acceptable salts or prodrugs that are netabolically
st abl e: \/\he]inareihanotbemd)@mm&dge mvdmpmmemdeyttﬁm&mnmndsmﬁbnmbe([@wﬁct ed -
fromh ref er t eroa rably thienyl and benzot hi enyl
and, a 811%5@1-5{) aﬂﬁ@éceptﬂgfes o HA ? sel ected fromH, cyan; nitro;
hal o preferably F optionally substitut ed aI kyl; cycl oal kyl; al koxy;

~ai kyl t Whegeing| kyl am no; am noal kyl ; hal oal kyl t hi o; - hal oal kyl ; car boxyl
derivatives; aryloxy; am do; acyl am no; am no, ‘di al kyl am no; ' _
trifluor oallk%ﬁgqéﬁ adrdgarhonyl ; al kenyl; 10 al kynyl; alditol; _

car bohydr ate; aryl; heter oaryl and heterocycle; or R3 and R4o", R4a and

RR pROQ 4 and R59 i ndependently can join to forma 5-7
_ 'marﬁ)ered Og?a ngT a@@@?’ltut ed carbocylic; aryl; heteroaryl; or :
- heter oczycl iC ring; and t he remai ning ROHR groups are select ed i ndependent |y
fromHR qﬁﬁ“ag;emdepm@pﬂwalmed :ﬁ:omH, OIb,p‘Sthale ylkyl,lliﬂ?csg Qualkyl, SQH,; NH,, -

e A A BB LS00 8] . o

het er oati%bad; het&%&ﬁ!lé)arﬁgte%éif?%y C(]“R“] @Q)zHaC)tb@(Rth@Ozﬂ“ NSER'ShCad iy | age no;

trifluoroal kox al Kyl sul'fonyl; oal kyl $ul fony sul'f onr c aC|
sul f oRHER 311G, @ntsghmwemﬂw acegpthlinisaltaci d, sul famide, sul fonam de;
- sul foxide,” netal sulfinate, phosphate, phosphonate, met al phosphonat e,

phesphi nat ®'apimecwwegaikyl: al kenyl ; al kynyl; alditol, carbohydrate,
carbocycle, aryl, heteroaryl 20 and het erocycl e; or . o

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 mdependenﬂy 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 )2C02H, SCR! )2C02H, or -
. N'HC(R )2C02H or its pharmaceutlcally acceptable salt; and

'is H, or lower a]kyl
25
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~ car bodjioacidgy ppterq%?lé,r oBFtsoatil, hE(RreEPeH

t he remai ni ng eA groups can join to forma 5, 6 or 7 menbered optlonally

substituted carbocycle, aryl,. heteroaryl or heterocycl€? Wﬁ%ﬁa??%

conj ugat ot her opti onal I y substituted carbocycl e, het eroaryl

and Ri ﬁg’[ﬁgsg‘}g | ower al kyl. 25 In another enbodi nent tﬁ’éf"%/lwy

provi des trans gonpounds of formula (11) and a pharnmaceutically accept abl e

sal ts or pingetagothenbmbadiment3thedfveaivagryvid@atand\Colip 6 RR A fHGR1AAEL 4D 720

at |l e st ne follo airs 3a.and_R4a, Rd4a and R5, 0 and R4P,
qﬁ]‘ﬁa"e&‘gﬁa@ chta)gq\ﬁk%galfggrp gsBeregl: 5r 7 nembered optional |y

substl tuted heterdaryl or optionally substituted heterocycle, optionally

conj uydiewin;t o anot her optional ly substituted carbocycle, optionally

. substituted aryl, or heteroaryl, wherein the. heteroatomof the ring is

sel ect ed fR@W‘l@“an R® e, and the remaining R& groups are independently
sel ect ed from H. hal ogen "thio, cyano, nitro, optionall y substituted
al koxy; . al ky) t hi o; ackyl ami no am noal kyl ,

oaI kiff RQ%H% &agfftﬁii)%méaﬁ%?p Fixdeebeaed sbstitutedyhetsrgeylisipgal koxy;

;het eraaryl ox het er oar yl al koxy, ami do; acyl ami no; am no, di al kyl ami no;
“trifluoroa Rﬁlafeyrhethdntpnyl 10 hal oal kyl sul fonyl ; sul fonic acid;

sul fonate, sulfate, sulfinic aci d, sulfenic acid, sulfanide, sul fonam de;

sulf o Bl R0 SUlI@aLAenGSONAl forAROORNSRAL, JIEVE LRRaSpANEL Sy

car boNy) sminealiy], ahﬁicﬁﬂiallagrlyéulfoﬁmbdmtsa&bﬁatﬂhe,,suﬁbnédnﬁodﬁrﬁﬁﬂ fohg- aﬂkyl,gci-oups
can join tg forma 5, or 7 menbered optionally substituted 15.

o, OGEHRM, SAR DO (o
afpt *H%Hcl?\“jzeéaﬂ{‘ é&@ﬁﬁ%&ic%ﬁ&ﬂ%}%@éb‘%&‘lﬁé ?a;it %ﬁ&' I heteroaryl.

YisH, or lower a]kyl

. 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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I n anot her enbodi nent, the |nvent|on provi des trans co oundJ of formula
(1Y, and their pharnmaceutically acceptable salts or ;;) bdrEagaTy hdt®of
‘wherein; 20 Rea, R3ac, RRa, Rya and Rea are .independently selected from
al kyl, aMYQW2%5| ogen, preferably O, Br or I, heteroarRFL/US01/19720
0-al kyI heterocycl e, 0-akyl heteroaryl, carboxyal kyl; RRR RRP, R4P, R5p and’
R6P. are. lmq@pammhmo&m@@tt&dlﬂ%ﬁm@rbﬁldes ﬁéﬂs%mpohadmemmu]pr(ﬂbanabl y F
or Br, or heteroaryl, preferably benzothienyl. In one preferred enbodi nent,
 the i fbeRpPhamapriicrlbbacoeptabls salbarRdisttherdfnula (11) 25 and their
. pharmaceutically acceptable salts or prodrugs thereof wherein: R3P and R6P
are i ndisgreingdent |y H, 32 20 January 2005 WD 01/98291 PCT/ US01/ 19720 R2c, R3a -
R4a, R5", and R6oc are independently selected fromH OH OR (Ris | ower
al kyI),* hal @genq ROGLEY) 2C02H, SC(R1) 2C02H, or NHC(R) 2C02H, or its
phar maceutically  acceptable salt; Resa 0 and 0 5 are independently
sel ected fr O al kyl, OC(R1)2C1)2H SC(R ) 2CQ2H, or NHC( Rl ) 2CO02H; or its
phér maceut |Iéaﬂﬂl§13@€l%§%dabl e salt; and R is H, or lower alkyl. In another
. preferred enbodi nent, the i nvention provi des trans conpounds of fornula

(i11) and tR®ifs RHRHBRCRY mw)mept 80(R) 05 of mm%ogmer@oﬁtslo
- wherein: R20°, R6', 0 and R6s are H
pharmaceutlcaily acceptable salt;

. R¥6 are 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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R3oc, Rya, Ras and R6s are Owe; Rd4a, is OC(R )2C02H, CO2H, SC(R )2CX2H or
NHC(R ) 2002H, or its pharmaceutical |y acceptable salt;2Q5aRearg” $Ph Iovver
al kyl; and R5 is a heteroaryl or heterocycle. In anot her preferred :
‘embodi meN¥0 %3294 nvention provides trans compounds of forPEN/ESKLIPTY and

t heir phar rraceutlcal | y acceptable salts or prodrugs thereof: 20 wherein;

Rea, R6a, Ri/AyehpaotiR&Cerblitient tHafven féh%ﬁ%me@ﬁﬁnpc@ﬁ@m off&?xﬁulas(m%hﬁc'f ed
from OC(R ) 2C02H, COaH, SC(R )2CO2H or NHC(R)2C02H;, or its

phar na%@h%mé%ﬂmyalbfc@@m%wpéaléwtpm@ggszo January 2005 10. 15 WO 01/98291 R
is Hor lower alkyl; and R* is a heteroaryl or heterocycle. PCIT/USOL/ 19720
I n anaxf]meinpreferred enbodi nent, the invention provides trans conpounds of
formula (I11) and their phar maceut i cally acceptable salts or prodrugs

| ;Pgreq?/];, w?%)ﬂetemggﬁgf er oa % %Rgr OCy2lTt‘hle§laandR4ifjl __Rsa en é‘lnd "

5 - R®and R* are independently H, or OMe 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 the 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

4




In another preferred enbodrnent t he ‘i nventi on provrdes tran£ co ounds of
formula (I11) and their phar maceut i cal | y acceptable sal & nupFBHdf UYs

‘thereof wherein; Rza, RR', R2 and 0 are H, R3a, R40, RSa, Raft and RRP are
OVe: andWORK9%§2% het eroaryl or .heterocycle. In another pPETAINEHI720 :
enbodi—.rrent the invention provides trans conpounds of forrmula (11) and
their ceutical | y acceptable salts or prodrugs thereof “wher ei n; R3a
and. R6P are H; 20 R213 and R4P are Ove and, RZ", R3a, R4a, Rya and R~ are

N e s Ty

nono- @hmaceaﬁ@w@@%taqle@ﬁterocycl e, OC(R1)2CO2H, NHC(R) 2CO2H; or its
pharmaceutical |l y” acceptabl e salt; CO2H, SC(Rr)2C32H or 34 20 January 2005

WO 01/ 98291,F 1/1 or lower alkyl; and R5 is a heteroaryl .-
I n anot her]% Cﬁe?’% 8’%2‘&@?@%@&%& i nvention provides trans conpounds of
forrrudg (If an their pharmaceutically acceptable salts or prodrugs
“thére b Vﬁh (3 ragq'i are independently hydroxy or alkoxyl, preferably methoxy;

R*, R%, R* and R are independently H; and

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

In another preferréd' embodjmeﬁt the compounds of the formula ‘() and a
10  pharmaceutically acceptable salts or prodrugs: | '

wherein;

R* is H, hydroxy, a]koxy, OCR! )2C02H SC(R )2C02H, or NHC(R )2C02H or its
| pharmaceutlcally acceptable 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]thiény1; and

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

In another preferred embod1ment the trans compounds of the formula (D) and a
pharmaceutlcally acceptable salts or prodrugs ' ' '

Wherem,

4




0O, Rsa and RDare HH R4~ is OWw and, R2 is OC(R )2C02H CI)ZI-L S% QZCI)ZH
or NHC(RL)2C02H:.. or its pharmaceutically acceptable s&f tJanpgryRop0

Ric'. R5: and R6a are independently selected fromH OH SH halo, alkyl,
CF3, 0-MA8W®82%poH, NH2, ani noal kyl, ami nodi al kyl , SOBH, PGHSMASHD ne,

sul fonam nodi - and nono-al kyl, a-am .noacid, het erocycl e, heteroaryl,
OC(R1)2C02I-R3“S§(“|?R§’€JRZHR5@)andNFﬁQ&Rm'2CD2H; or its pharmateutically

accept abl e saTt and R1 is H or lower alkyl. 15 In yet another. preferred

enbodi nent 3g Nviepisi on formul a d
B Sl R e s e S A
and R@ﬁ&h@{ﬁaﬁaand 20 0, WO, Rte' and RS" are Ow and, 0 is OC(R)2C02H,
. SC(R1) 2C02H, or NHC(R1) 2CO2H, or its pharmaceutically acceptable salt; O,
R5A and R6 4are inde elected fromH OH SH, halo, alkyl, CF3,
0-al kyl , 18%? 6%#@?3"4'% di al kyl, SO8H, sul f onannine, |
sul fonam nod| and nono- al kyl, a 35 20 January 2005 WO 01198291
PC$/ USO1/ 19720 ami noaci d, het erocycl e, heteroaryl, OC(Rl)2CORH, -
- SC(R1}2CO2H, or NHC(R1)2CO2H, or its pharmaceuti caIIy acceptabl e salt; and.

‘Rl is H ofnl svfherablafbmed enifidiadAt Her tx@ﬁ@f&ﬁﬂlﬁﬁn&m&mfﬂmﬂa (tﬂbeahﬂvﬁntl on
provi des trans conpounds of .

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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formul a (11) and their pharnaceutlcally accept abl e salts or prodru s .

t hereof wherein; R2a’, and Rho’ are independently H and??'Jgepuar SR a, -

R$ and R6 are Ove and, 10 RRO, R5P and R66 are independently selected

fromH, W@, o alkyl, CF3, Oalkyl, CCRH, NH2, arRGISEIOKYI720

ani nodi al kyl, "SCBH, sulfonanine sul f onami nodi - and nono- al kyl, a-

am uoaci d, heterocycle, heteroaryi RI)ZCOZH, OC(RI) Z H, SC(RI)ZCCQH_

or NHC(R1) 2CO2H; or iits harngéeutl | | y2 accelpt abl ; IRLis H or

| ower al kyl. 15/ I n y&t another [prefegrred enbodi ne he |nvent|on provi des

trans conpoundsf of . f la (11) an ir pharnace icallyl acceptable

Salts or prodru t f~—wherer—Rea—and—RGa—are H arme—20 0, 0, RRc, Ra
I

and Rsa are Owe selsected fromH, OH .
SH, hal o, al kyl} Jl amnodi al kyl , SGBH, -
sul fonam ne, suf c+d, Heterocycle,

heteroaryl, C( ; NHC(R1) 2CC2H; or its -
phar maceuti cal ly. acceptabl e saljt; 25 s H, Jor lower alky . 36 20 January’
2005 WO 01/98291 PCT/USO1/ 19720 1n yel another enbodi nent .| t'he i nvention

‘provi des trans jconpounds forfmula (J1) thelr phagnaceUtically
s-thereof ‘ = - -

accept abl e sal.tjs or

a > , '
Jury ‘
=7 =
[V, T
:Z
[ ¥,V

A/

/=z
G
<

7
\_/
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R3O R4 and R6R are H, R4R sOveand, 0 is C(R)2CO2H, Oc(é
SC(RF)2C02H, or NHC(R )2C2H, or its -pharmaceutically 4 c%‘ﬁﬂléﬁyeé%%t

R20" - R6' ependently selected fromH, OH SH, halo,_al
O-al kyl , “@(@ﬁhﬂ 10 ami noal kyl, ani nodi al kyl, sul f oni%k (grég%a/w?zo

sul fonam ne, sul, fonam' nodi - and nono-al kyl, a am' noaci d, heterocycl e, _
heteroaryl, C(R1l)2CO2H, OC(R1)2CO2H, SC(R1)2CO0 H, or - NHC(Ri )2CQ21i; or its
.pharmaceutically acceptable salt; R is H or lower alkyl. 15 In yet '

anot hgg tﬁé%ﬂzﬁﬁﬁgtawﬁ 'Cg;){meaéeféd% eﬁ&al A% AORBHALSHB! ciboMili, (1)

and their pharnmaceut y accept ab salts or prodrugs thereof wheréin;
0, | R&pugnﬁﬂymfbﬁaumemmkyﬁ @rmbbl aRAily hyctro@\/mCFSHc@g Hﬂl hyk 1HRG; a]kf/_lhmlijmcdeqmmde]ky]
. se e m 0, al ky 2H, : - -
ﬁn%;/tﬁl amb??%lmyw afgw ordéevy@fea, WlPﬁﬁamanﬁﬁ%’Eﬂ'f ORAFORBANY: and
no {%QZ,F d, l, H, ]I@Ku‘ﬂ [CO2H,
‘ th)azoo a‘&oﬁ‘jr?" réﬁllié%!() F\’af 02 o rot ts aa‘riﬁn%béeui?lﬁgal accept abl g}lgal t;
RI i daldalkytsulfomels salfeyic. adls; 3171fame1 asulmw M6 adhd) @ulf@w QtidpGTlfaside, 19720

In yet anot her ment, .t he . nvent rovides tr ns C nds, of
A T G T g R A R e e
ther 9&&@]]%% &hfhocarbonyl; alkenyl; alkynyl; aldltol, carbohydrate, carbocycle aryl, heteroaryl

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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R2P R5s and R6A are H 5 R3P and RIP are Ow; R2a R6a are |rLdependentIy
selected fromH, OH SH halo, alkyl, CF3, 0-alkyl, CO2¥ Jepary 2005

~ani i noal W&msm nodi al kyl, sulfonic acid, sul f onani ne, sul fonam nodi - and
mono-al kY10 "4o*ani noaci d, het er ocycle, heteroaryl, C(RI)ZEIMRMERR ) 2c02H,
SC(RI ) 2(1)2H or, NHC(RI)2C02H, or its pharmaceutically acceptable salt; 10
Rl is H or | over - al kyl. In yet another enbodi nent, the invention provides
trans conpounds of forrmula (11) an their pharmaceutically acceptable salts
~or pr odr ugs BkARHREbf Wikietibilcono @erRatves Prepth R idténtibh aROGstéSinrkpiand.

R4a and Rya together forma five or six nenbered substituted heterocylic
ring ahd, R21 is OC(RI)2C02H, SC(RI)2C02H, or NHC( Rz) 2CQ2H; or its
pharmaceutically acceptable salt; 20 0, R5P andR6R are independently-
selected fromH OH SH, halo, al kyI . CF3, 0-alkyl, CO2H, NH2, am noal kyI,
anm nodi al kyl, sulfonic acid, sulfong % sul f onani nodi - and mono- _al kyl,
("m noaci d, heterocycle heteroaryl 5%? ) 2C02H, OC(RI) 2C02H, SC(R)2C1)21 L.
O NH( RI)2CI)2H or its pharnmaceuti caIIy acceptable salt; and Rl is-H or
| ower al kyl. 25 38 . 20 January 2005§ WO 01/ 98291 PCTI USOl / 19720 In yet
anot her embodi nent, the invention pr vi des_trans conpounds of fornula (H)
and their phar rraceutl cally ac ' drugs thereof:

4—carb0xyméthoxy¥3,5- ' 2,4—dimethoxy-5-(beni§[b]thien—2—
dimethoxy, sodium salt R 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 1. 3-br0mo-4,5-diméﬂloxy
3,4,5;trimethoxy ‘ 3,4-djmethoxy-5;p]ienyl y
A Eydroxy-3,5-dmethory 2,4;Methoxy—5—(benz0[b]thien-2-
) W o
'4-Carboxyme‘thoxy-3,5-' 2,4-djmethoxy—'5—(benzo[b]thie.n-2-
. dimethoxy - | yl):lr | |
- 2,3-,4-uimethp:;y , - 5a(benzo[b]thien;2-y1)-3,4—
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wher ei

k are
-CO2H,

sul f onani nodi -

C(R)2
phar ma
- anot he
and th
wher ei
. menber
are in

20. NH, am Bgid-kythethexy nodi al
. mono- a

SC(R)
R is
“yet an

(H1) a

n;
in

&59‘?‘29%?# al kyl

~and nono-al kyl

R2a, R3a andRba are H, 5 Roc’
- menbered substituted heterocylic ring;
|y selected fromH, OH SH, halo,
am nodi al kyl ,

al kyl,
sul fonic acid, sul
a- am noacid, het erocycl e,

and Rsa together forma five or six |
R2 and R4D are 4fetRoxRgry 0?0RBA and

CF3, O al kyl,

FRARE(HS 9720

het er ocr yl,

f

oH_ OO(R ) 2002H, SO(R

ceutically accept abl e salt;

) 2C02H, ~ 0dmekhbAyHC( R™) 2C0
and RI |s H,- or | ower

(11919

eir phafir’rlgceu{zl cgrYI y ac
- Rea__R3a and Rho" _ar

I TTVEITY1 2

SR G

e
R4a and RR‘ t oget her f

ept a

h

H;' or its

al kyl. In yet

ds of formula (I1)
t hereof: 15

orma five or six

bd subspAtdimethorst er ocy|
dependent|y sel ected fr

i 3;11313@@753?-@'(5’@@%&1%%3@&
pm H, OH, SH, hal o, alkyl,

hoxy; Rea, RD andR6
CF3, O al kyl, CO2H,

kyI a am noaci d,

AL

heterocycle,

K9 lmeth6BH5-(Sudipyithiana®yl)s U
. heterdaryl C(R1)2
or—Tts

| f onam nodi - and
CDZH o( R )2002H

' Y&wcn

H, orﬁowerﬂ!laky 39 2

ot_héenmdimﬂmﬁeniethokjn)e |
nd thei.r pharnmaceutica

) January’ oﬁ‘ﬁ?ﬁ% 01/ 9829

hvention provides trans con
1y acceptable salts or pro

cceptabl e ‘salt; and
1 PCT/ USO /19720 In
pounds of formula
drugs t her eof

vvher.ei

’ 2,5- djmethoxy.

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

3,4,5—t1'imeti_16xy

3, A-dimethoxy-3-(Hien2-y1)

3,4—dic_:hloro—2-hydroxy, sodium
~salt - '

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

3,4-dimethoxy -

2-methoxy-5-(4-methylthien-2-yl)

3,4,5-trimethoxy |

3,4-dimethoxy-5 -(3-pyﬁdy1)_

: _3,4,5-t1iinethoxy

2,4—dimethoxy—5—(thien—2¥y1)

3,4,5-tt1'methoky

5-bromo-2,4-dimethoxy

' 3,5—d1fmeth6xy’

2-methoxy-5 -(thien—2—y1)

_ 4—iodo~2§methoxy

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

4f(3;4-dimethoxybenzylbxy)-3-
methoxy

3,4,5-trimethoxy

4- (3 4-—dnnethoxybenzyloxy)- _
 3,5-dimethoxy

3.4,5-iriethoxy

2,4,5-trimethoxy

3,4,5-trimei_:hoxy

| 3;4,5 -trimethoxy _

2-bromo-4,5-dimethoxy

3,4-dichloro-2-hydroxy

5 —bromb—Q—methoxy

* 3-methoxy-4-(3,4,5-
trimethoxybenzyloxy)

3,4,5-trimethoxy
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'R3R and R6R are H, 5 0 is nethoxy and RAP is selected from CEC(Rl)ZCCJZH
- SC( R1)2C02H or NHC(R1)2CO2H; or its pharnmaceutically 2&cEpuabye2®&H t
- R2a- 6a awde%'_'ndently selected fromH OH SH, halo, alkyl, CF3,

O al kyl am noal kyl-, ani nodi al kyl, sul fonic a&¢ USY{IT8nani ne,
sul fonam nodi - and. nono-al kyl, a 10 am noaci d het erocycl e, _heteroaryl,
C(R1) 2(0PH, CCFRRIBGIP@RH, SO( RY) 200 Hmotoxy SRR AR, pr i1s
' pharnaceutlcally acceptable sglt; RL is H, or lower alky|, In yet another _
-enbodi rren#¥il XIWé‘thOﬁV)e dfﬁﬁenpr dvi des trans conpounds of fprnula (I[) and 15
t hei r- ghar maceuwjf dey acceptgbl e salts or prodrugs thereof. 20 25 or its
(Rz" and R3"), R4a) or [(R4c’ and Rya) join to forna 5 or 6 nenbered -

opti ong hetergaryl or heterocycle i onal | y' conj ugat ed .

Ll-l_y_subsi_l_t.ut_ed
to anotflher opt-PSHERF-Qubstitted wiBreHIoRy-5- @le%"ylland 0 are H~ 0is Ove;

Ois sgle f’ﬁ%" ﬂl@a?% H, SC(R1)2CO2H, - or NHC(R ) 2LC2H,
phar mag eu? [0 Ihlrny ac épﬁ% e salt; RLis H or lower alky|; and car bocycl e,
aryl, a@r heteroahidride40 20 January 2005. WO 01/98291 PCT| US01/ 19720

2-methoxy-4-(thien-2-yI) : 3,4-difluoro.

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) | | |
4-methoxy | 5= (benzo[b]thlcn-z-yl)—Z—methoxy
T 35dmetboxry 4G4 | 343 ooy
‘methylenedioxybenzyloxy)
3 5 dimothoxy4-(thiena- | 3.45-timethoxy
ylmethoxy) - '
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I n yet anot her enbodi ment the invention provi des trans corrpOthds of ,f-'or mul a

~(1'l') and
het er oar r ef er
i ndepend%’ﬁ‘tqD e

or

and, 2-thienyl and,

a pharmaceutically acceptable salts or prodrulfs:.Jankierei4R05 Rya is
ably 2 benzot hi enyl 7
Ove and, 0'and R6P and R6a are H and PRS00 R4a and

R2 and .0 are

Rsa are independently If, OHl al koxy, halo, heteroaryl group, or )
OCHRI CP2H; or345.ﬁuﬁémﬁmceut| ¢al Ty agqma,&@.h&getﬁ@{g and is H or |ower
al kyl . 10 I'n another preferrrd enbodlnent the i nvention{ provides trans
conpoupas—e TG f—e 1B e y—gcecet abl e salts or
-prodrugs In; )xy, o, p v’ F, Od(R‘)ZCOZi,
SC(R)PCPH,_or NIICR)Y2CPH] or _15 its pharmaceutjcally acceptable salt;
R is H or Reveimaethexy pref ¢r abB-dimethpry-5-(@uen-2mdh, of and R6P are H and,
- R3a, Rya, Res and R4P are sel eEct ed fromel ectron donating groups including
but nof [Ii3sidddethoxypdi(na,5-t hi ol , ~al KyBulB-Gimahdgxy, prefferably Owve; 20 R5p
is an heterqaryl |nclud|ng futanyl, pyrrolyl, thienyl or pyrldlnyl but
pr ef er bl y TiFE 9¥) I n anot her . pref erred enbodi ment the invention
provi dgs trans corrpounds of fermula (I1) and a pharnmaceutically acceptable -
‘salts pr pro@ifgaimetiod0 January 290Bacefdiidn-2§B93,4PCTI11S01119720
" ' 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—methoxy

3,4,5-irimethoxy

3,4,5-trimethoxy

3ebromo-4,5-dimethoxy _

3,4—methylenedi6xy

5-bromo-2-methoxy




- wherei
. NHC(R
al kyl ,

n, Rea is H, alkoxy,
)2C02H or its

erably Me; 5 RRR, Rya and R' are |ndependently h drox

Rea, Ra, R3%$ and R6A are nPd‘é%@Wd/

Py
al koxyl , (éroé%pébl y nethoxy;

R-Qi
enbodi
~accept
CC(R')
accept
are-i

s hydroxy, alkoxy or hal ogen,

hydr oxyl ,

OC(R ) 2C02H, .

preferably F.

ment 3 Agn or t
able salts or pro rugs

SC(R; ).2C2H, or’ :
phar maceut i cal | y acceptable salt; 2QQIJa|n$1aHy %905 | ower

Py H, and

I n_another preferred

he Tog.rﬂaﬂgaxy(j (theﬁ,tz;Iylg 10 phar maceut i cal | y; ,

wherein; O hydr oxy,

CD\JLI

abl e S,gﬁ”&h}ﬁéneﬁi%‘w

dependently hvdroxyl _aqr

alkoxy, preferably nethaoxy;

and RAP aPangthoxmy(thienrkyBr oaf

2- benz

optional Ty Sy sitietiskycar boc

opt i on

o[ bJthienyl; and W and

yl, pré‘f“‘éh%’l‘%rﬂﬂmtohl enyl or
R5" join to forma 5, 6 of

ally conjugated to anot

ner optiona

3,4 S-mmethoxy

- 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

al koxy, -

*m%gs%mm@gmceumaw
ower o al yl . pre eraBIy tthyl ; .

15 R4P and R3’
Rea, R6a, R3A

7 nmenber ed

ycle, s-g@enko ilmﬁhaﬂgwl or theterocycle,
substituted]carbocycl e,

20

IfRe trans conpounds df '

US01119720 R3a, _RSa R6a, R,

aryl, lor heteroaryl. |n anot hfpearbpamsthoy-Emedwx

‘the forrrula (I'1) and a -pharnpceutically %eptable sal s or ‘prodrugs:
“wher eifn; 42 20 January 2005 \ND 01/98291 P

- RSp and-0_are _H;




R2a; Rap and RRp ar-e i ndependently hal o,
preferably nethoxy;
anot her- preferred enbodi nent,

and R4a is an heteroaryl

preferably F, h

ydroxyl or- al koxy,

_ pr ef er abl 30 Zanhpeny?d05 | n
~the trans conpounds of fornmula (11) and a

3,5-dimethoxy-4-(2-
morpholinoethoxy) -

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

dimethoxy

2-methoxy-4-(3-

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

methoxyphenyl)

3 4-dimethoxy ~ 5-(benzo[bthien-2-y1) 2,4~
| dimethoxy

3,4,5-trimethoxy | - 4-bromo

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

2-methoxy-5-(thien-2-yi)

methoxy)
34-dimethoxy A-(thien-2-y))
2,4-dihydroxy Zhydroxy

5-bromo-_2,4~dimethoxy

'3,4,5 -trimethoxy .

2,4,5-triethoxy

3-bromo-4,5-dimethoxy

~4-methoxy - 3,4-dim.ethoxy‘ '
2—methoxy—4—(-thien-.2-yl)l | 2-methoxy-4-(thien-2-yl)
‘ 3,5-di-,t.ert—bu1y1~4-m‘etl_16xyr‘ - - 4-methoxy
~hydrogen hjrdrogeﬁ'
4-fluoro 4-fluoro
hydfqgén 4-nitro
4-methoxy hyd:o'gén

phar maceWOiWd@BI%t acceptable salts or prodrugs: wherein; RRA/USKAI7RGa, RR R
and R4p_are _independently hydroxy or al koxy, preferably met hoxy; 10 Rea,
. Réa, Rap arfdhyBoxgdeneihoRi e i|s OCRRngiRbey-Se(disteeTpr | T ‘phar maceutical |y
~accept abl e salt; R is H or ljower al kyI and RSa is heteroaryl preferably
_ benzol[ b] t hi eg)3|4 -trfaethdxRNot nef” al [ﬁgﬂ =130} ‘trans conpounds
- of forpula. (U pharrraceutlcally acceptabl e salts’or priodrugs: wherein;
20. ang a at |least one of Riof,. Rda, RApgimahoRSp is sel ected froma group
consisting of the noieties imthefollovvingtable(l): Table (1) 43 oSH
" fSN .\ N3,4,5-trimethoxy 5-(benzo[bJthien-2-y1)-2- :
' - | 'carboxymetlmxy-tl—methoxy
_3,5_-di—tcrt—butyl-4—methoxy . | hydrogen
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N N \" HNCOCNY ONH C 'y RN 20 January 2005 WO 01/98291 ACT/U801/197201
‘and the remaining eO groups are sel ected independent|y %% olanHariiat@en,
~thin, cyano, nitro, optionally substituted alkyl; cycloal kyl; hydroxy;
al koxy, &"R?l’?’ﬁ?’o al kyl ami no, .ami noal kyl, hal oal kyl t hi oPCHEP&AI9%30| -
carboxyl derivatives; aryl oxy; arylalkoxy, heteroaryloxy, B N
heteroHryTgﬁzgaﬁ'_?ﬁﬁqﬁﬁggﬁﬂﬂﬂ EhzofB -2 Vi Ahdeay 110; trifluoroal koxy;
al kyl spl f onyl hal oa kylsulfonyl; onlc aci d; orlate, sulfate,
sul fi nle—aetd; °“Lf“n:c a6k °u'ffaW1d%r‘ su1.u“unidc, sul f oxi de, netal
‘sul finate, phos%ﬁQP phosphomate met al 8%’ Bhonate ghosphi nat e
~am nocprbonyl ; alkenvl al kynyl : ~alditol. carbohydrate. |carbocycle, aryl,
heteroaryLSdaﬁdﬂm3yb4¢N¢mkg; or 10 the $ﬂnﬁhnhhg R4 groyps can join to
forma b, 6 or. 7 menbered optionally substituted carbocycle, aryl,

het er opryI—or NEhERERAYCI €, 0Py I onal 3§ jcHSRAylLAhpdtekper gptionally
substifuted " carbocycie, ‘aryl| hetéroaryl, or heterocycle.

hydrogen | 3,5-di-tert-butyl-4-hydroxy
3-methoxy-4-(4-tert-butyloxy- | 2-methoxy-5-(thien-2-y1)
- carbonylamincbenzyloxy) ' o
- hydrogen ' ' 2.4,6-triisopropyl -
4-bromo I © 3,4,5-trimethoxy |
4;benzyloxy-3,5-dim¢thqu 3-bromo-4,5-dimethoxy
3,5-dnethoxy-4- S-{benzo[bltmen-2-y1) 24~

dimethoxy

“*ﬁ’“\/”%
>

52




45 20 January 2005 WD 01/98291 PCT/USOl/19720 Exanples of aJtlve chal cone,
derivatives prepared in this invention are listed in Tafl dapuamgpd®@32 5 X

.Z. 4-ca hoxy- 3, 5- 2, 4-di net hoxy- 5- (benzo[ b] t hi en-2- di net hoxy,
sodiun1s§ﬁ$9¥§5 4, 6- trlnethoxyZ 4-difluoro PCT/US01/19720

2, 3-dichl oro-4- nethoxy5 br ono- 2- met hoxy
2,4, 6-tri reAexdivey dmbadinins- ghclidaky Sorhpstindet mzsum@d( 4elow, or their
3, 4, 5-tri nmet hoxy_met hox benzyloxy) 3,4, 5-ir1methoxy5- bronp-2- nethoxy

2, 3, 4- PRirpseenticaly Becs wheteia fhy variablss @ﬁelaﬁéﬁé Bsdaboxedi met hoxy- 5phenyl
- - 4- hydr oxy- 3, 5-di net hoxy2, 4 dlnethoxy 5-(benzo[ b]thien-2- yl) .
" 4-car boxynet hoxy- 3, 5- 2, 4-di net hoxy- 5- (benzo[b]thlen 2- dlnethoxyyl)

2,3, 4- trlnethoxyS (benzo[b]thlen 2-yl)-3, 4-
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6 20 January 2005 . WD 01/98291 PCT/ US01/ 19720 di net hoxy '

, 4, 57t i met hoxy2- met hoxy- 5- (4- net hyl t hi en-2-yl) 20 January 2005

,4 di met hoxy2- met hoxy- 5- ( 5- et hyl't hi en- 2y|)

, 4, 5-t r RRI¥ERRI2- met hoxy- 5- (5- net hyl t hi en-2-yt) 3, 5-di rre‘f%?§012!9'(25? 4-
,4,5-tri methoxy benzodi oxan- 3- net hoxy)

, 5- di net hoxy2- net hoxy- 5- (t hi ggp=2-yd) 3, 4,5-ti rrethoxy3 4 di met hoxy- 5- (th| en
-yl) 3, 4-dichl oro-2- hydroxy, Fodi 2- rret hoxy 5- &‘Jhl en-2-yl). salt -

, 4-di msthoxy2--m3thoxyf“a3 4-meth 2

,4,5tr|rrethoxy34d|rretho '
45tr|rrethoxy24d|rretho , o

,4 5-tri met hoxy5- br ono-B“2- di thdky 3, 5-difret h&2 net hoxy-5-(thien-2-yl) .
-i odo- 2- met hoxy2- met hoxy- 5- (tgseen-2-yl) 4- (B, 4-di net hoxybenzyl oxy) - 3- )
,4,5 tri met hoxy methoxy 4-(3,4-di zygoxy)- 3,4, 5-trinethoxy

s
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3,5-di nethox..y 2,4,5-trinmethoxy3, 4, 5-trimet hoxy
3,4,5-trinmet hoxy2-brono-4, 5-di net hoxy 3, 4--di chl oro-2
hydroxySQ@%@%¥ met hoxy 3- mmet hoxy-4- (-3, 4,5- 3,4, 5fi met hox

trimetho %?%oxy) 47 20 January 2005 WQ 01/ 98291 PCT/ lﬁéﬁﬁ‘@’ﬂ%ﬁo

3-met hoxy4- (4-  pyridyl methoxy), hydrogen 2-methoxy-5-(thien-2-yl) chloride
3- nmet hoxy-4-(2- pyridyl methoxy), hydrogen 2-nethoxy-5- (thlen 2- yI)

chloride 2-nethoxy-4-(thien-2-y1)3,4-difluoro
3,4, 5-trinmet hoxy5- (benzo[ b] t hi en-2-yl) - 2- net hoxy

20 January 2005

- 3, 4-di chl or o- 2- hydr oxy2- met hoxy-5- (thi en. 2-yl) 3, 4-di et hoxy5- ( benzo

[b]thlen 2-yl)-2-methoxy 2, 3,4-trinmethoxy2, 4(9|nekﬂfxy 5- (thlen 2-yl)
3- net hoxy- 4- ( 2- _

55




2-met hoxy-5-(thien-2 yl) pyridyl methoxy) 4-(fur-2-ylmet JS S- 4,5
trimethoxy : dimethoxy 4-iodo-2-nethoxy3,4,57trinethoxfﬂ9%%%uary 25%5
2,4, 6-trjnethoxy3-brono-4, 5-di net hoxy -3, 4- et hyl enedi oxy2 S
nethoxy-ggﬁgﬁﬁgﬁhylthien-2 yl) - 4- hydr oxy- 3, 5- di met hoxy, FCT/USEU19720
2, 4-di met hoxy- - 5- (benzo[ b] t hi en-2- sodiium saltyi) 3-nethoxy-4-(3- 2
met hoxy-5-(thien 2-yl) pyridyl nethoxy) O CH )

4- met hoxy57(-benzo[ b] t hi-en- 2-y1) - 2- met hoxy 3, 5- d] met hoxy- 4- (3, 4-
3,4,5-trimet hoxy met hyl enedi oxybenzyl oxy) 3, 5-di net hoxy4- (thien-2-
. .3,4,5-timethoxy yl nmethoxy) 48 i 20 Qanuary 2@05 WO 01/98291 PCT/ US01119720
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di met hoxy3- brono- 4, 5- di net hoxy

, 4= _ - _ _
.3, 4-triinet hoxy3, 4- di met hoxy- 5- (thi en-2-yl) 3, 5-di metHoXAFH¢E, Y 34,5
ri met hox trlnethoxybenzyloxy) 3,4,5-trimet hoxy5- (5- acet¥Jth|en 2-yl)-3, 4-
i rnet ho®y W hoxy2- met hoxy-S. - (t hi en- 2-yl) T/US01/19720
, 6- dlnethoxy2 nethoxy 5-(thien-2-yl) 3, 4-di nmet hoxy2- nethoxy 5-(thien-2-yl)
, 4, 6- tri met hoxy2- et hoxy- 5- (thien- 8-vy1) OCHg
4,5-trinmethoxy2- nethogxﬁ? ’
- (2, 4- di net hoxyphenyl ) 33'4;"5¢ ) _
- br ono- 4, 5- di met hoxy2- br ono 5-trimet hoxy 4-hydroxy
- met hoxy-4- (4- 3, 4, 5-t dnet hox s ¥) . 4- (4- et hoxycar bonyl -
- met hoxy- 5- (it hi en- 2- ylﬁ(ggnzyloxy) 3- met hoxy 4-( 3| sopropyl i denedi oxy-1-
(benzo[b]thlen 2: y|) 2, 4- pregaxy) - 3, 5- dlnRWhoxydlnethoxy 3- et hoxy- 4- (4-
. met hoxy-5 -(thien 2-yl) - ' )

I\)U‘INOOI\)U'I_Q)I\)I\)Q.""NCD
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pyridyl net hoxy) 4-(3-acetyl phenyl)-2-nmethoxy. 3,4,5-tri XV _3 o
i xi met hoxy3: br ono- 4, 5- di met hoxy 3,4-nethy|enedioxy5-brgﬁ%?%3#%f%§¥@549_MD'
- 01198291 3, 4- net hyl enedi oxy2- met hoxy-5- (t hi en-2-yl) 3, 4-net hyl enedi oxy2
met hoxy- V@ 41/482%1hy| t hi en- 2-yl ) ,2- met hoxy- 5- (t hi en- 2- yl ) 4-RE¥BSOA3720f | uor o
~5-(benzo .[b]thien-2-yl)-2- 3,4,5 -..trinethoxycarboxynet hoxy- 4- net hoxy, -
sodiumsalt 3,4,5 trinmethoxy5-{henzo[b]thien-2:yl)-3,4- di net hoxy

3,4,5-trimet hoxy5-(benzo[ b] thi#g et hoxy
4- (4- carboxybenzyl oxy) - 3R* ; 2--yl) methoxy

-3, 4-di

, 5-di net hoxy-4-(2- 3,4,5-tr
' ~gfof | uor

3
- 2,3, 4-trinet hoxy5-(4-formylp
- 2,4-di net hoxy4-trifl uor opt
3,4, 5-tri met hoxyhydr ogen
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4- (3-chl orophenyl ) 3,4, 5-trimethoxy 3,4,5-trinmethoxy4-(thje -£ 1) N
5- (3-chl orophenyl )-2,4- 3,4, 5-trinethoxy di methoxy 4- (4 H%PH%%%R§§FBXy)-3-
- -2-nmethoxy-S-(thien Z yl) nethoxy 3-nethoxy-4-(3,4- 3,4,5-trinethoxy

met hyl erwdicasgisenzyl oxy) 50 20 January 2005 WO 01/98291 pCT/US01/19720
4- hydr.6xy- 3- met hoxy2- net hoxy- 5- (t hi en-2-yl)
2,3, 4-trinmet hoxy5- (benzo[ b]thien-2-yl)-2, 4- di nethoxy 3,4, 5 trlnethoxyS -
(b ~n~zoWEen-2 ~-yl)-27 carboxymet hoxy- 4- net hoxy -
. 3,5-di-tert-butyl -4-nmet hoxyhydrogen -3, 5-di -i net hoxy-4-(2-5 - (b ~T- tb
~en - 2 ~-yj) - 2, 4 - norpholinoethoxy) -2-nmethoxy-4-(3- nethoxyphenyl)
3, 4- dhnet hoxy 3, 4, 5-tri net hoxy _

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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|rrethoxy4(th|en2yl met hoxy) " .3, 4-di netho §,4 di y
mo- 2, 4- di met hoxy 2, 4, 5-tri et hoxy 4- met hoxy 2- rnetﬁ%& a&”ff%l&?%; yi)

, 5-d
bro
di -tert-butYl4-net hoxy . hydrogen 4-fluoro, hydrogen 4-nethoxy
t
o]
5-
t

;
5-
i met hoxyWO 918889 hoxy-5- (thi en--2--yl) 5-(benzo[ b]tbi cn- 2-BCH/UNIAI7TMI net hoxy
bromo 2-iiaethoxy-5-(thien-2-yi) 4-(thien-2-yl) 4- hydroxy ‘
trinet TRHTBn-4.yPr Bt AR ARSW pherdy 11 U ERRYYS,5-
hoxy- 4- E[tgﬁ?%no?s y-1) yleiPrmetho )Yyp eﬁ’yjl q Iﬁ%%

dlmethomhenyl)-Z—propen- -one; _

2
5-
-3,
di
4-
3, 4,
2-me

3-[2,4-dimethoxy-5-(thien-2-yl)phenyl]- 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-

propen-1-one;
: 34[57(5enzo[b]tlﬁe_n—z-jd)-3,4—dimethoxyphenyl]-1-(2,3,4-trih16thoxyphenyl)-2-propen-1-one;

iO 3-[2-methoxy-5-(4-methylthien-2-yl)phenyl]-1-(3,4,5-trimethoxy phe-nyl)-z-prépen-I-one;‘ |

3-[2-mefhoxy—5 -(5 ~methy1fhien—2-yl)phény1]- 1-(3 ,4-diniethoxypheny1)-2-prop én-1-one;

' 3-[2-mefhoxy-5-(5-methylthien-2-yl)phenyl}-1-(3,4,5-trimethoxy phenyl)-2-propen-1-one;
o ‘3—[2—methoxy¥5-(ﬂﬁen-z-yl)phenyl]-l —(2‘,S-diniethoxyphenyl)fz-propen-1-one;
3'-[3,4-dilhethdxy—S—(thien~2—yl)phcny1]-1-(3,4,S-uiﬁethoxyphenyl)-Z-propén-1-one; -

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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hydrogen 4-fluoro 4-nitro hydrogen PCTf(JSO /19720 51 20. Januar}/ %S.V\D
01/ 98291 3, 4-di chl oro-2 hydroxy5- (benzo[ b] t hi en-2-yl) - Z%dERBIGY 2

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

- 4-met hy | ¥091@82% er t - but yl - 4- hydr oxy hydrogen3, 5-di-tert- BGTWSUHWI%H oxy 3
met hoxy-4- (4-tertbutyl oxy- 2-methoxy-5-(thien-2-yl) carbonyl am nobenzyl oxy)

hydr ogenaménbsd sl (iHenn heﬁ’ylmﬂ%ﬂoﬁr A3 pRlidynr bz ftisayl Otopen-1-
-3, 5-di net boxy3-br ono- 4

3, 5-di net h@nyhgrd@c(:m&ze@lb]thu en- 2 yl)-2,4- di met hoxy PCT/USO /19720 52 20
January 2005 WO 01/98291 PCT/ USO1119720 Al ternati ve enbodi ments include the

corrpo%n(%s IJ Sro ra}n([a Sj 1- ?nllé) oxy—4-(f&nen— -yl)phenyl]-2-propen-1-one;

4—-d1 unorophe:

3 [5- (benzo[b]thlen-z—yl)-Z—methoxyphenyI] 1 -(3.4,5 111methoxyphenyi)-2-propen—l-one

 5 3-[2-methoxy-5-(ﬂﬁen—z_—yl)phenyl]-1—(3,4—&ichloro-2—hydroxypheny1)-2-propen—lfone;
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 3 -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-

one;
15 3—[5-(Benzo[b]thien—é—ylj—}ﬁnethdxypheﬁyl]-1-(4-methoxyphenyl)’—-2.'—propen-1-oné;
3-[3_,4—dimeth6xy—5-(thien-z-yl)ph;anyl]-1;(2_,3,4-tlimea.‘.hoxyphenyl)—_’l-pr’op'en—i-o_ne;' .
' 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;- -

61




phar maceut i cal | y accept abl e salts, wherein the variables are|as defined
above. 5 53 20 January 2005 WD 01/ 98291 PCT/ US01/ 1972@0HFensarp @ 0Panuary

2005 WO 01/95291 PCTI USOL/ 19720 OOH CCPH R2~ 0 HORC CCRH HOUC O / R6p /

OCHE RS¥Q 01gsp1/ G:HB Rya 55,20 January 2005 WO 01/ 98 PCT/RCIATM1/ 19720
O, OH 56 _
' 3 [2-methoxy-5 (tmen—Q—yl)phenyl] -1- [4—(4-ethoxycarbonylenzyloxy)-3-methoxyphenyl]-z-

propen-l one; -

3-[S-(benzob]thien-2-y1}-2,4-dimethoxyphenyl}-1-[4-(2,3-isopropylidenedioxy-1-propoxy)- .
' 3,5-dimethoxyphenyl]-2-propen-1-one; |

-5 .3-[Z-methoxy-5-(_thien—2-y1)pheny1]-1-[3-methbxy—4-.(4—pyridylmet_hox'y)phenyl]-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)-%;rropé-n‘—l—Qne;
3-(4-ethoxy-3-ﬂuomp}ienyl)-1-[2-methoxy-5-(thien-2-3}1)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~tr1mathoxypheny1)- ,

- 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-yl)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;

)




20 January 2005 WO 01/ 98291 PCT[ USO| /19720 wherein Y |sT7(gO]%h4n ido 805 V\D

-~ conjugated to another heteroaromatic or heterocycle.

.01/ 98291)‘,@%899 01/ 19720 OCH3 5 58 20 January 200,5 WD 01/982
" PCT/ USO1 n yet another embodinent, 'the conpound |§T§§°y&?7éﬁ from

the follow ng: 10 .
3-[5- (béirﬂrr@bc}[ElfthEn-f?zylM)"-MMphWbefﬂmmmaﬁotyplmwammphmwnB 5-

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

- 3-[2, 4- |nethox thi e e 1- ( 4- car box nethox 5- di net hoxyphe
nyl[) ithjﬁﬁé’ 2 4‘d2jmeﬂl)°e{YPheﬂy}] | (3( 4 5-tl§1meth0¥cyp enyl)¥2~buten— 1-one; yp

- 3-[2,4- d| nmet hoxy 5-(thi en-2-yl)phenyl]-I-(4-carboxynet hoxy- 3, 5-di net hoxyphe -

. nyl)- - 1.- ' | t,; 59 2 ' 2 01 91 -

S e e T R e S
di met hoxyphesyd;) - 2- propen-1| -o-ne; PCTI USQO /19720 o
. 3-[2, 4- dlnethoxy 5-(thien-2- yI)phenyI]-I-(4 hydr oxy- 3, 5- dlnethoxyphenyl) 2-
: [.-On
Pt (5)pen -[Z-meth%xy-s (then-2-yl)phenyl] 1-(3,4- dlﬂuorophenyl)-z-propen-l-one '

3-[4-(thi en—2-yl)pheny1] -1-(3 ,4,5-tnmethoxypheﬂyl) -2-prop en-1-one;

‘3—[2-1ﬁetho’xy—5—(thien—-2—yl)phenyl]-1-[4-(4-aminobenzy10xy);3-meﬂloxypheny1]-2-propen— .

l-one;
3- [2—incﬂ10xy—5 -(thien-2-yl)phenyl]-1-(4 —hjdrb‘kyé -methoxyphenyl)-2-prop en-1 7one';
10 3-[5-(benz6[b]thien—2—yI)-2,4—dimethoxyphenyl]-'1'—(2,3,4-t1‘ii316thoxyphenyl)—2~propen-1-0116’;

-[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—2-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 |
o




~ henyl)-2¥¢

3-[5-(benzo[ bl thi en-2-yl)-2, 4-di met hoxyphenyl | -1 -(4-cabox rrethox 5-
' d| met hoxyphenyl ) - 2- propen-1 -one; P J%nuary 2yOO35

3-[2, 4- d| rret hoxy- S- ('t h| en-2-yl)-phenyll-1-(4-r,ar boxynet hoxy- 3, 5-di met hoxyp
é?v1‘ 1-one; PCT/US01/19726

3-[5- (benzo[bltlfle n-2-yl)-3, 4- dlnethoxyphenyl]-l-(z 3, 4- trlneth6xyphenyl)

- - 2- pr ofteredisorn&¥ism aka Polymorphism
- 3-(2-nmet hoxy-S-(4- rrethyl ft)ren-2-yl Yphenyl ]-1-(3,4,5-trinmethox-y

_phenyl) - 2- |
p 3-[ 2yrrzet hog zltqg(a?%r eJ:1a tthﬁmglr? ogm%/ﬁ gfp g Ryefsfnt mzeémznél awngh oxhﬁ:%g ?r) %y propen
- Ih o] ;1{ (Eafmtan[aﬁd m:a'luﬂmdntgd ﬁc(;ﬁ}caﬁy hotivichind mac2mji¢ Japinen Boinelcofrihodnds-hay aﬂﬁbmxy .
Phen ropen-I.-aqne

- (then-BO ?WW?WIWﬁ£W%WWM%W%@W%%%mmwm
o 53 4 Sﬁl%call 1aBG¥/ dﬁs{e}é%hfe?l @\6&’ Jst'erelmso%wnc form, or mixtures thereof; of

thoxyphenyl rop -1"-one;
2. nechmpwzﬁl- téﬁ the meﬁtlwh,)\plueh y)b]ssehs the useful properties descnbed herein, it being

[
(3,4-di ~| It
o e BagvR nf e AR B o Gtk GBGTY otms B05 exsPRRt ST B or ope

Sl epve it

2-
1 -Rb8nic frbBbé-1dk bﬁﬂﬁ@ﬁ[ﬂ@e&ﬁmﬂ&f 'W%}xﬁﬁ@!&v lelord opBcally-active starting
A5-trimet hox henya% ropen- - one,

~2, znnétel?elsh ISZ-Obe}'pﬂ@fnyﬂla]Ogl‘anE srpgratlwmmoaynbn@lnswt;omr open-.
@ .3-[2- |nethoxy5(th|en -yl) phenyl]-1
- ( l%ﬁaé thoxyphenyl ) 2-propen-1--,one; 3
-[ 2- ot hoxy~-5- (t hi en-2-yl)phenyl)-1 -(4-iodo-2~met hoxyphen_ylt%1 pro en- 1-
-one: Bxamp es of methods to obtam optlcally active matenals are known ¢ art,
.3-[2 t -yl') phenyl | -1 - (3- et hoxT- 4- (4- pyri dyl met hoxyphonyl
) 2- prlggfélﬁggoﬁ%éﬂ%@roc oride salt; 60 20 January 2005 WD'01/ 98291
PCT/ US01/ 19720 3-[ 2- met hoxy-5-(thien-2 - :
yl) phenyl ] - 1- ( 3net hoxy- 4- ( 2- pyrldyhnethoxyphenyl) 2propen- I- one
hydrochlorlde salt; 3 -(3
, 4-di f | uor ophenle) 1-physieak sepevatipn( ot cevstals y |2) teebwighd -wmreye mabrosenpic

15 _ . crystals of the individual epantiomers are manually separated This

3
-‘3
n-

. techmque can be used if crystals of the separate enantiomers exist, i.e.,

the matenal isa conglomerate and the crystals are Vlsually dlstmct

i) mmultaneous 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_mq' synthesis - a synthetic techniciﬁe whereby at

25 - . least one step of the synthesis uses an enzymatidreaction_ 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-[5- (benzo[b]th| en- 2-yl ) - 2- met hoxyphenyl ] - 1- (3, 4, 5- trlrrethoxyphe ls) 2 pro

pen- 1-one; 3-[2 0 January 20
met hoxy- 5- (thi en-2-y1) phenyl]-1-(3, 4-di chl or o- 2- hydr oxyphenyl ) - 2pr o en-1 -
e, 3-[9VOE¥AE8LIb]thien 2-yl)-2 prCT}{ISz)llngO P

met hoxyphenyl ] - 1- (3 4- di met hoxyphenyl ) - 2- propen- |- one; ‘
3-[2, 4- di et hoxy- 5- (td3haffiods hatPhreaidd adymidetly 415 | dHRialig Vinheeyprbdiay open- |

-o0ne,

3-[ 2- et Ihoxy 5- (t1 B. gn?lﬁclyhf)ap‘ﬂverayhl]welh(sslgmlhb&%ﬁalﬁﬂﬁzrW‘G‘Pﬂhﬁﬁoxphenyl) 2
-propen-| - one; -

met hoxy- 5- (5met Ry t hi Bikteterher¥epaiutionsL-a(tdcififRs Wikdrehies ravsmiempoumispr open-

| - one;

3- [F)(genzo[b]th: en- zegqqdwtha@enmmsﬁbhmu?rqagem@%ﬁ%a%ﬂw%& hoxyph
- ropen one u S =
%phenylf 1p(3 met ho?é?%ks(g}pyr &u}uﬁ [ﬂ%m h;}' ptﬁegép?g%-%- T(})lﬁeresu:lt &

' [3 [ 5- (benzo[ b] t hien- Ziraétérc&neferamwﬁhqmﬂtbdby(ohramﬁtbgmpwenyﬂy;tamzmmpen

1- one;

.3 [3, 4- di met hoxy- 5- ( i Eitug- %shsﬁemﬁv]m@m(@senﬁ W%@h@%&bﬁ?&?ﬁzﬁﬂd 85 open

e;. 3-[5-(5-acety :
) - 3, 4- di net hoxypheny Tnﬁll a(ljélaﬁergemoved tf)r?g)t(ayu%heen%/es edz%‘?agggﬁef one;
_(4

3
met hoxy- 5- (t hi en: 2- yI) henyl ) - 2pr open: | one;
& 8&5@3@@9&% offﬁ]ﬁm “one;

on
yl
[2-
[ 2met hoxy- 5- (t"l’\‘Den-s
PZ

2

qp2- Met hoxy 5- (thi enges aﬂf) aRildnds (For- mma&mw@reaam&ata ©r 9Red-d - one
rrethoxy 5-(thien-2-yI)phenyl|-i- (2,4, 6-trinmethoxyphenyl)- Z(Propen | one
preponderance in" solution of the diastereomer from the desired

-[ 2- met hoxy- 5- ('t hi en- 2- henéyék 1@%?%?}%[‘&%%1&%' dindeRb@REN- 1- on

61 20 January 20

3-
e;
3- [2 met hoxy- 5-'(t hi erﬂozny{h)sphggméh] edankidmeA - @ﬂi@w(tﬁe beyuyliteizy | swely ) that met hox
yphenyl  2-- proper 1-one; 3-[5-(henzo

[ b] t hi en- 2- yI )- 2, 4- dieverthaly pheviple all the (matgrial isqonypied icthefresiafline
q opoxy) d' et r2i(i)as¥e?'te1 rﬂgrj ﬁ-ora e 895%%& ]engﬂl?omer The desn'ed enantlomer is

then released from the drastereomer

heny| ]' rret hqu

1-
2-
. 3-
3-
3-
3

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 réaetion Tates of the
200 = : enantlomers with a chiral, non-racemic reagent or catalyst under

klnetlc COIldﬂ:lOllS,

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 comprormsed over the course of the synthesrs,

X chiral liquid bhromatograp]_:gr - a technique whereby the enantiomers of

a racemate are separated in 4 liquid mobile phase by virtue of their -
differing interactions with a stationary phase. The stationary phase can
be made of chiral material or the mobile ‘phase can contain an

30 . ' additional chiral material to provoke the differing interactions;
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3 [2 met hoxy 5-(thien

|y phenyl ] - 1- [ 3- met hoxy- 4{ 4- pyri dyI met hoxy) phenyl | - 2 9% JpEH2TY b
2=nmet hox
P

t hi en-2-yl henyl 3,4-neth Ienedlox hen
en- | _wgﬁy?sg ybp yl-1-C y yp PC %331/19720

r T

2- met hoxy- 5- ( 4- met hyl t hi en- 2 yl ) phenyl]-1-(3, 4- et hyl enedi oxyphenyl)-2-p

y

[

0

[

pen- 1- one; xi)  chiral gas chromatography - a technique whereby the racemate is
(4- et hoxy-3-fluorophenyl)-TI-T2-met hoxy-5-(thien-2-yl)phenyl].-2
0
p
[

i

[

[

[

I

0
ropen-1-one: 10 3-[5 \(o&;ﬂ}zzgd Y gpgRiomers are separated by virtue of their differing
I

-yl) - 2- car boxymet hoxys, éﬁh&%%@%&do&dﬁé phiabd W' d O3MHRREKtalring o

ropen-| -one- sodi um sa
5=(benzo[ b] t hi en- 2- ﬁaie)lﬂn{tarehmymmhdmyb@rtphasbpxyphenyl ]-1-(3; 4, 5
met hoxyphenyl ) - 2-propen-1 -one;
ox?}pﬁg??i?g b] tlg';&ij 2-fbchcifbuCRi QY Wﬁé-ﬁf&ﬁﬂaﬁa%&%yh&r{aﬁu&m@r&“ et

2- car boxynet hoxy- 4msemxate&bYtdmeﬂpﬁermmwﬂsemﬂoﬁo&o&etmmmta:nimxyphen'
2- propen-|=one; .. _
| 2- carbox- ymet hoxy-ﬂ?@tmﬂgcmsgh’e%yl ) phenyl ] - 1- (3, 4 5-trimet hoxyphe
)-2- propen-l-one sodiumsalt; .20 3-[4-carboxynet hoxy-

|net hoxy- 5- (t hi endi®: y@mmmqroswbaahnemwanmmm Wﬁl)‘fmh}’ apjam?@ﬁiis-one :

" sodium sal t;

3-[ 4- car boxyiret hoxy- 2 PHSER &% gomact it & fhin mpeyhaas, bisyier- The barrisr RIS hoxy ph

r

2-
3-
p
3-
r
3-
p

- 2-
3-
t
3-
h
3-
yl)-
3-
ny

enyy) - 2- - propen- | - one;segarktes (tﬁ@rkﬁﬁ[cib]lé W@y, one oontamm the racemate, and a
2-yl)-3;4-dirriethoxyphenyl %@1 (3,4,5- t rhnet hoxypheny ropen- I -one;
62 20 January 2005 WOdGWiIEs ¢ PEl BSQONIGTRRLOB qTSPI(Bb?é‘F& reriad rpauses

2-yl) -2, 4-di met hoxyph ( =2- P
- 3-[5-(benzo[ b] t h| en- Z%Q#Jeﬁh% M@hoxy%n%%ﬁl?%{)% t §§B%?¥hoxypﬁmnyl )-2
- but en '1-one; - as a result of the non-racemic chiral nature of the membrane which

allows only one enantiomer of the racemate to pass through.

15 IL Definitions

:_ The texm alkyl, as used herein, unless otherwise sPemﬁed, refers to a saturated _ |
stralght branched, or cyclic, primary, secondary, or tertlary hydrocarbon, moludmg but not.
hmlted to those of C, to Cyp, and preferably Cl-C4, including methyl, ethyl propyl, isopropyl,

_ cyclopropyl, meﬂlylcyclopropyl butyl, isobutyl, t-butyl seo—butyl oyclobutyl “and
o 20 (cyclopropyDmethyl. The alkyl group speclﬁcally mcludes ﬂuonnated alkyls such as CF3
and other halogenated alkyls such as CHZCFZ, CF2CF3, the chloro analogs, and the like,

66




2- met hoxy- 5- (thlen 2- yI)phenyI] 1-[ 4- (4-car boxybenz on - 3net hen
propen- 1-one; 5 Y ¢ uary gy%éyp Y

2- nethgﬁy ﬁthlen 2-yl)phenyl]-1-(3, 4-difl uorophenyl)-2-propen-1-one;

4- (t hWEHUDIM) phenyl'] - 1- (3, 4, 5-tri met hoxyphenyl ) - 2 pr BEEUS0HRE20

2- met hoxy- 5- (t hi en- 2- yI)phenyI] 1-[ 4- (4- am nobenzyl oxy) - 3- anethoxyphenyl

- pr open- Tﬂel‘é)llag gréup Eadrwd «lijﬁb)ialfy fubBritared Avitt ot \Gibre mdfefids JRkdted fims
oxypheny rop _en- | -one

5- (tbe rﬁ@lﬂmpvlhﬁl%t%-gZO@ rnyl heperoariibt h@RT?BS’FéiWICPIbDGECIB alkoxy, nkaterossobnaeny| ) - 2

[

£ B RistsroBfiaikony anvigyy gvslkony hetemaviony; Bstermarral o R dte R ¢ 1 et
[ |
5-

3-[
2
[
[
[
2-
me

]-

3-
3-
3-
]-

3-
pr
3-
h

y phaiy, lapind i@ Bﬁﬂrsl &iﬁﬁao &id amides, alditol, halo, haloalkyl, hydroxyl, carboxyl, acyl,
(benzo[ b] t hien-2-yl)-2, 4-dinet hoxyphenyl]I 1-[ 3, 5-di net hoxy- 4-(2-

moPphACYIeEE: RBHEP) FRaidy) ]a]kyl Bniape A1alkylfano,1 arylamino, nitro, cyano, thiol, imide,
lfop"égﬁnfa ROKERD Gihe o) QRERYS binfih oIS Yarbol T BB RNBBRIRY ) o 1
2-

3-[

2 p

~2-y1) aamdedlphetﬂlmyph@hwﬂmﬁﬂ,( Sphésphdnﬁt hthxoq@tme,nwbj)oeﬂlenr Gﬁ@ﬁe,lmzme,
"3-1 rret hoxy- (Isom en- 2- y1 henyl] I met hoxy- 4- (thl en-

yl t A
2-
3-

0
-

01:159 oﬁé L| gihesph a@g en Phosphinate, sulfonamdo,

ne
Y1) RBRRYhhidh; GFdfbxdniE b8 ﬁi@.&@a' d
[ 2-inet hoxyd%4 thlken 2- ygj heny Fﬂﬁ%ez glsrret ho>?§ ?Sﬁ;metﬁd Erefl ‘)’%ﬁgﬁ%) 2-pr -

' ori6n. |tarmeh nitrse| fackuding fhsh bt Gmited 20 [[\{Iﬁ:@mzrmldlﬁ'ﬂﬁ(ml enaty other

B R e T e

- of t heéltﬁéleﬁﬁ‘ﬂ%tebt%ﬁ,e%}'ﬁﬂteﬂﬁw ROnécesdilty, 3ds REGW:E o "MiY¥se skilled in the art, for

example, as taught in Greene, ef al., Protective Groups in Organic Synthes1s John Wiley and

Sons, Second Edition, 1991, hereby mcorporated by reference.

| 15 The term aryl, as used herein, and unless othervmse spec1ﬁed refers to phenyl,
> b1phenyl or naphthyl, and preferably phenyl The aryl group can be- optmnally substituted
- with one of more of the _momtles selected: from the group consisting of alkyl, heteroaryl,
| heterocyclic, carbocycle alkoxy, aryloxy, - aryloxy; a:fylalkbxy;‘ : heteroaryloxy;
‘heteroarylalkoxy, carbohydrate amino acid, amino amd esters, amino acid amides, alditol,
20 halo, haloalkyl, hydroxyl, _carboxyl, acyl, acyloxy, amJno, amido, alkylamino, dla]kylammo,
| arylamino, nitro, cyano, thiol, imide, sulfonic acid, sulfate; sﬁlfonyi, sulfanyl, sulfinyl,
sulfamoyl carboxylic ester, carboxylic acid, amide, phbsphonyl phosphinyl, phosphoryl,
thmester, thioether, oxime, hydrazine, carbamate, phosphonic acld, phosphate, phosphonate
hosphmate, su]fonamldo ca:rboxaxmdo, hydroxamlc ac1d, su]fonyhmlde or any other desired

25 functlonal group that does not inhibit the phaxmacologl_cal activity of this compound, either
-unprotected, or proteéted as heceQSary; as kriown to those skilied in the aﬂ, for éxample, as

- taught in Greene, et al., “Prdtectiye Grdups_ in Organic SYnthesis,” John‘Wi_‘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 heterocjrh'c ring. In aﬁbther embodiment,
30 the aryl ring is. substituted with an opt:onally substituted cycloalkyl (such as cyclopentﬂ or

L cylcohexyl) or an alkylene dioxy m01ety (for example methylenemoxy)

The term h_eterocychc refers to"a nonaromauc cychc group that may be partially

- (contains at Jeast one double bond) or fully saturated and ‘wherein there is at least one -
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: exist I n and be isolated in optlcally active and racem g foans
“conpounds may exhibit polynmorphism It is to be under st b FREY %02925
‘present invention enconpasses any racenic, 5 optically-active,

di ast er WREH{98291po| ynor phic, or stereoi soneric form or RCEUSPESIher eof |
of ‘a-conpound of the invention, which possess the useful properties

descr ibeehabih Aubh abbx?@nngllﬁw&hirogﬂm)wﬂpﬂldsphms&ithehﬁig tTheptempheteroaptli cal |y -

active forns (for exarrpl e, by resolution of the .racemc form by
r ecr y oF disteraeaethalic, taschss i heeaiin, 15terss yoen capmatis dhat dpelpdes) ‘I‘tyleé%toméugi“ért i ng

mat er hi r.al o] '
i a0, Pirezph P ppSRbRR T T Sbrfe E° TRMBIERR LB ABRL A BBoYRATO @

i‘gt | ;/@ndr;f&‘e&fda?élﬁat&fsear%lm&h?ﬁyl, hﬁ:{'@iyﬂrofﬁi?ﬂt plpmtmh e pa;jerﬂda:g&tmbﬂpholﬁmi | owi ng.

: i sical separation of crystals - a c ni Croscopic
cr§st éheegﬂerphp ,.tgeahuda@:ermsfh&ﬁ%ﬁaeﬁsd spys?léu sgqtiwﬁhéeiﬂi@g%gf Pp ‘
technl us aleg, t AR ta.

L e SRR, > Bl P G, BSAPALSARIE BtREB L A4 | ©

- si mul braitausdyler ys&,aJokachazolydn 1,3a-théatiavolp)e imdezod!ﬁy i35 Mm}'l duthiengd 25
~enantioners_are,separa tall rom I tion of the r.
possi Ibﬁ"gﬂ%?ﬁwa i IIYL é’ia %hé?glnerbﬁ?@ ]Eelqélm f’d sisgglggclyra

atic pespkH nslsoberéoﬁﬁﬁhn?ﬁﬂfo 1heiRiBY1Palshindblyd Heari@iz8lyl,s aR@imsl,i on “of |

| b
a racemate Virtue of differing rates of reaction for the enantiomers

wilé h aaerbmﬂyl;rexazmhjdy tisiazalylabenzothiazolyinishsazslyl, 3,24 Miadiazolyls iseonarolb

ot oy R o PR cSRy Tl SRR R EET, R POy SRR

~desi r gidazole, 1,2,3-triazole, 1,2,4-triazole, 1,2,3-0xadiazole, thiazine, pyridazine, or pterldmyl

wherein said heteroaryl or heterocyclic group can be optionally substituted with one or more
substituent selected from-the same substituents as set out above for aryl groups Functional
15 | oxygen and nitrogen groups on the heteroaryl group can be protected as necessary or desn‘ed '
Smtable protecting groups can include frimethylsilyl, dlmethylhexylsﬂyl 1-
| butyldlmethylsﬂyl and t—butyldlphenylsﬂyl trityl or substﬂ:uted trityl, a]kyl groups, acyl' :
| 'groups such as acetyl and proplonyl, methanesulfonyl and»p-toluenelsulfonyl

_ - The term thlenyl refers to a five member cyclic group wherein the ring contams one
20 sulfur atom-and two double bonds. The thlenyl group can optionally ‘e substituted with one
or more moieties selected from the group consnstmg of those descnbed above for aryl

substituents.

The term benzothJenyI refers to a five member cyclic group wherein the rmg contams-

one sulfur atom and two doubie bonds fused to a phenyl ring. The benzothlenyl group can’

25 optlonally be substltuted with one or more moieties selected fromthe group cons1st1ng of
" those descnbed above for aryl substﬂ:uents : ' o | o

_ The term ara]kyl as used herem, and unless othervnse speclﬁed, refers to an aryl
~ group.as deflned above linked to the molecule through an alkyl group as defined above. The
aryl and alkyl port:ons can.be opnonally substltuted as descnbed above.

30 | The term heteroara]kyl as used herein, and unless otherwise speclﬁed refers to an
' heteroaryl group as deﬁned above hnked to the molecule through an alkyl group as deﬁned

_ above.
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enantlorrer cheni cal asymretric synthesis - a synthetic techAl que_wher eby
the desired enantibmer is synt hesi zed from an achiral ot e@mresy 8 %er 64
.20 January 2005 10 15 20 25 30 WD 01/98291 PCT/ USO1/ 19720 condi ti ons t hat
produce ¥y9iMsesty (i.e., chirality) in the product, whichraEysta9zmhi eved
using chiral. catal ysts or chiral -auxiliaries; di astereorrer S arations -

t echni que %9@% Leal | y
_pure reage\rll\?%%%%&ﬂ% Pl auRiliar y@idﬁﬁ% ré%gsﬁﬂ\?eq% ﬁmﬁﬂ ddl&lﬁ% the’
' 'enant i amdecnld chrdugls tanr aihydegmuprIher hetetocieliy grinpsimt deneliy] areup hen be
separat ed onat Qgr stallization by virtue of their now nore
di sti n@PY %Itai(]ﬁéf‘hw gg‘?‘?‘%?‘é?ﬁ@é’é’oﬁ d the chiral auxiliary later removed to
~obtain the desired enantioner; first- and second-order etric '
) t r ansf or mat Tbﬂsteml arylexgbmsquwd hm::,etgfemhmsareag@rmmaa boand ththe andemie

eId a eponder ance n S n,of the diastereo from
e Birpih Dk chae. HHERRANEORN Gre bB bRapt PoRnt S bR HER T A aor
) d| aste S‘f rom t he desired enanti oner . pert urbs the equilibrium such
that. eventually in principle all the material is convert ed to the

cr yst alli neThe term heteroaryloxy, as used herein, refers to a heteroaryl group bound to the

‘molecule through an oxygen atom. The heteroaryl group can be optlonally substituted as set -
“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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di astereonmer fromthe desired enantiomer. The desired epantionmer s then
rel eased from the diastereomer; viii) kinetic resoluti ons LenuRrE £&hni que
refers tg A¢hi evenent  of .prartlal or.conplete resolu L 0racemate
“(or of a Purt?ter resolution of a partially resolved con%kdﬁﬂjgﬁ virtue of
unequal reaction rates of.the  enantiomers with a_chiral_; nan- racemc

r eagerfyloxy.caitrel wyana, ralenic acih tthiolc buar. sWivayl suifaylo sdlipyl, sulfgmemdsi s

~from r m G. Preqgur, S h C y |red.
cnant 1oty R8Ok fie 2P RS e MRk ko, bl WA R IARIEEY phABRARE, T BT
st er eqhesHiag] phospREf,tiicksten diioether, Dxind ylyﬂrazineabdrbamaappmmph@ﬂc acids the
course of the synthesis; chiral |iquid chrogim ogr ap echnllgue wher eby

the erPhrephomatesonany gtherwiahls fanciionals group dhat floph ngf gropagolorical py -
Vi it u C t

U1 5t el 9 e ShEbBANY Bhaackiatnml bibsapis efa s yﬁ@?‘&%ﬁ‘é
cont alparmnlarl‘;sd fludriwmn a The Isirbstituent be miditol twan ﬂneoarﬂxkaeumprotedieﬂ;‘ er prgected as

| 1nt t 20 J 01/98291 .10 P 19720
chi r amegEagh a6 FRPTE BHGRE. STecin e TR ErEBgle, A UL TR QP o o)
vol at 'ﬂrb%@@%}{@?%@rg&g gxﬁéﬁ, SO Wlegi am{ S6hé, tS«é@ond Ritibhe] 991 dhdréiy | ng

- inter hase’wi th a col unmm contai ni hg a fixed
- non- ranmlpcrateldlbrya'bfGMQrbent phase |nto a particular chi raI sol vent ;

10 - The alditol may have 3 4, 5 6 or 7 carbons. Examples of useful aldltols are those
. derived from reduction of monosaccharides, mcludmg speclﬁcally those denved from the )

_‘ reducuon of pyranose and ﬁlranose sugars.

The term * carbohydrate * as referred to herein, and unless othemse speclﬁed, refers
to a compound of carbon, hydrogen and oxygen that contams an aldehyde or ketone group in
15 combination with at least two hydroxyl groups.. The carbohydrates of the present invention
- can also be optionally substituted or deoxygenated at one or more positions. Cerbohydrates
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 _carbohydrates are pyranose and ﬁu‘anose sugars.

Non limiting examples of pyranose and ﬁzxanoee sugars include 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; glactose,‘ talose, er_y‘thrulos-e, ﬁBiﬂose, Xylulose, psicose,
25 fructose, sorbose, tagatose, dextrose, maltose, lactose, sucrose, cellulose, aldose, ainylose,'

palatinose, trehalose, tu_ranose? cellobiose, amylopectin, ‘glucosamine, _mannosomine, ﬁicose; ,
| ‘phammnose, ghicuronate, gluconate, ghicono-lactone, muramic acid, obecjuose, thamnose,
gluconie aeid, glucﬁronic ocid, and gdactosamEe S
- The carbohydrate can be optlonally deoxygenated at any correspondmg C-posﬂ:lon,
.3'0,_ , 'and/or substituted with one or more mo1et1es such as hydrogen, halo, haloalkyl carboxyl

. aeyl, acyloxy, amino, amido, ca.rboxyl .derivatives, a]kylammo, dJa]kylaImno, arylantino,
'alko;cy, aryloxy, nitro, cyano, sulfomic acid, thiol, imine, sulfonyl, sulfanyl, sulfinyl,
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extraction wth chiral solvents - a techni que whereby the enantlorrers are
separated by virtue of preferential dissolution of one chalit8mére3iai)
trans ort across chiral nmenbranes - a techni que whereby a racemate is

o pl aced iWMOMHAR28Et with a thin menbrane barrier. The barr PEX/US)HINH | y

separates two niscible fluids, one containing the racemate, and a driving

force sGhdagl, cange RO R, PBHET € afidd Q5@ drio C asiae Sstetk] ahanent i al.
transport acr oss the nme rane barrier. Separ ation. occurs as. a resul t Of_

" the narhosplueyl,cphdsphiayl, neh%phorei, titiecstannitiriacthennivixime, &vd@mleo SRIPaBIEE,

enanti Qner, of.t he ce te to thro 5 S, rm
o ool PP A R, 8 BAY Rl yudtpiugront Bl Mo BB b o
strai qmambmsgem @cnﬂ &0/8ls| Sompfuin AR PYrticERE eXgasliry s@bst;th@zlith iilye amine
hydr ocar bon, incl udi n but not |imted to those of Cl to Clo, and

pr &f eraad| hala paientariy dhorinag The suhstituet by rarbelydpe can By pntb%wnpmtec;ted,@er opyI

e YRR e ha P U R B S R S MR e 20
- al kyl sz st ¢ ProdéectiCl SroaptinQip@hicl By igs ikl cith whlkylaﬁd Sond) SesofdHBAfdn, PACF3,

~“the chloro analogs, .and the T1ke. 66 20 January 2005 WO 01/98291

PCT/ Ué@febYPQqCEBOIatFﬁ@YéPﬂ@SﬂﬂC@roup can be optionally substituted with one or
more noi eties selected fromthe group consisting of aryl, heteroaryl,
. het'erocycl iThe leﬁnb‘p@mted” @ el \heréintand omjess obhermsedeﬁnmtydfaisltowgroupyl oxy,

aryl al koxy; . het eroaryl oxy; heteroaryl al kox car boh , am no |
r’nES no thatg addsddp an °§%¥% DYFASAH rhosph %P%‘thlﬁlto PFF&’IEB'}/ Reg?f’hmh?dﬁ%x yl,
- car boxer (RGHses. OA 34 93.‘1'1/6% enBd o gh Y1 BN o BhPArk X BHh 6 those

arylamno, nitro, cyano, m de, sulfonic acid,” sulfate, sulfonyl,
sul f arsgdlledsulthe alylof osgﬁnicasmylhesm; aﬂ?hexeym wykes @sed herpimnydmiese@th@msem de,

hygt‘g‘}‘BhQH& refg %%%T]eﬁ]}}il blpg pcrylroﬁ%lhthy gl 8%%[ erably pqlen?f hfﬁe aryi(krre%p can
| be optionally substituted with one or more moieties selected from the group consisting of

15 hydroxyl, amino, alkylamino, mylamine, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate,
| phesphonic acid, phosphate, or phosphonate, either unprotected, or protected as necessary, as
known to those slciHed in the art, for example, as taught in Greene, ef aZ., 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 partlcular humans, who' are in need of the therapy described herein. The term host, as used -
| herem, refers toa unicellular or multicellular orgamsm, including celi 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 pharmaceutlcally aeceptable salt may be -

- _appropnate The term “pharmaceuuca]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 mlmmal Imdesn'ed toxmologlcal effects.

Examples of phannaceutlca]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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car bamat e, phos'phoni c acid, 'phosphate, phosphonat e, %ghl ngte ) ,
“sul fonami do, carboxami do, hydroxam ¢ acid, sulfonyl | i Ja§‘HB§¥|2(Qﬂ5ed or

| ~runsubstituted urea connected 10 through nitrogen including but not limted

to NHCONM® UREPNHCONHR, or any.other desired functional PERBIHBVITI does
not ‘i nhibit the pharnmacological activity of this conpound, either -

unpr ot gefitdesulfondts,0h@Bite dcitdid) GR A6, Viariai NRioknkiR, (DaASRIS Kistb®ate] B-t he
art, for exanple, as taught in G eene, et. al., Protectlve Goups in

Or gani ketoglutaraiziand gogivcomphopphaiel  Suiteble Seerganic Eelisi mey 'alsg 1be Homsidy
| ncor pgy. ﬂfdﬁ%éb¥gflﬁ éerﬁﬂ fe; %? aﬁoﬁageerﬂdaréﬁr%ogﬁ% “Eﬁ% her gyn, Ia{i‘ve unj gss

ot herw se ets enyl nap

pr ef er plrynapdutioatly. ac“Eb;ﬁalﬂe yhltgmay pe frade hﬁh%ﬂfﬁ@émlyi bﬁsﬁxﬁlﬁﬁpoﬁlﬁds&ﬂwh% & one
, 5gore of the nojeties, selected fromthe group consisting of, aIQ/
het odipdpe with, asuitaRly epidatferdimg e physiologicallyxgeceptableanjon. a%}k (for

T

hydr oxgdrboxydic lacidy tan @isybe mady.| oxy, amino, amido,  al kyl ami no, dial kyl am no,

arylam no, nitro, cyano, thiol, imde, sulfonic acid, sulfate sul f onyl ,
sul fanyl, sybfigking ckbhb ﬁgosz @aiit@%i‘é’{} GoRAdRltio s%tit@ iﬂté&wﬁﬁ'lgorgﬁﬂo de,
phosphonyl phosphlny phosphory oester |oet oxl1 ne,

hydr azonds, (forcambrapie: bydrpt:idelpu amld;hmbdomlcmﬁk phlim;; aqadqsiqmisphmicea,cld nitric
_ pﬁg)sp gcgt%%glfo amd?ﬁ"{ét pﬁrbo %n%oﬁqgéﬁt dro agt]‘? t%c%ﬁeuphqc c‘lril‘r%l ortl group

ei t hertartaipacd, S0t ddic z@{d iR REd, @6cosic REIEB&BLIE aoa@, dsﬁﬂ%ctdo e %clakl Iled
in the art, for exanp as. taught in eene, et O Pro?ectlve Groups
amlg

in O gedm gyd»tmésgl @hid, \mphtiwle@nsulfomsmd sopbmlemdwlﬁqmc 20id] and

7 ot ekon S Rt R vl QRBaR s 5 B{oNrh ik FRRoRT BN IS 2o, Gt o,
errbodlb‘i’ﬁﬂttth lﬂmﬁi}enﬁﬂgyésmmpgalmuﬁlﬂbsboﬂpﬁ'ed:owthn@dke@,ptch@ﬂﬁﬁﬂ,ysﬁdiﬁﬁl}itUt ed

cycl oal kyl, (such as_cyc].opentyl or cylcqhexyl), or an al kyl ene di oxy
et PSSR  ARF| cthiFet Bk en®idi 33 . a Tiratiorr fpHaedr dZSma| | anmeriay s Nl 5

nonar qffdi,§1e¥ fenbSiatim) ﬁ)—tg]ﬁ?ctosﬁﬁﬁﬁe,bﬁtrg&ftylhﬂ:ﬂc}ﬁmm, 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, malate, citrate, tartrate, ascorbate, benzoate,

‘cinmamoate, mandeloate, benzyloate, and dlphenylacetate)

Pharmaoeutlcally aooeptable 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 e}tamples 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 antt-mﬂammatory

activity, or are metabolized to a compound that eX.hlbltS such act1v1ty
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~ (contains at |east one double bond) or fully saturated and \M‘lerei n_there.
“is at |east one 67 20 January 2005 WO 01/98291 PCTI US01%¥4 9% aREt &7 %t om
such as oxygen, sulfur, nitrogen, or phosphorus in the ring. The term
“het er oarWO 01@82%et er oaromati c, .as used herein, refers to BAI/EY&A8R2Pc t hat
includes at 'l east one sulfur, oxygen, nitrogen or phosphorus in the ,
aromatic ri Rgy oY dokhpdunts B¥RAPEERerSin Jak hRIAaihiskied A&WpldahRr 0 an@eRki CS
are pyrrolidinyl, tetrahydrofu yl, piperazinyl, piperidi Qﬁll , . mor phol i no, 5
t hi onothehastivity, bivastailabilits; stapilityiyor otherivirgzdtey the prppetties pf the gerapeymdny

L R e i LN

| 7'_ 1, 3, 4- tloidastaado o8 thé ReApehyd will iderRader ihazdtibility bhiflenhalcones OEREBpIRE YIf,

i m dazol yl, tetrazolyl, pyrazinyl, benzofuranyl, quinolyl, isoquinolyl,
ben¥ ot ihstient growpretiabear ieplace pragompre hydigarpion thesiopwonyd are alkyl, aryl, -

benzi m_dazol yl ULl nyl .. ar Y] 9 0X4 kazolivl

© benzot ﬁtﬂ%‘gsr y‘iafbcl%g Ot AT az%%lgp,ﬁglg%%g{’ %?m %%?l itag%gélg‘gzolsi?l ,'MHBQ/Ir?IgI yl,

" qui naz@dscribdd inCRNOeds ankd, NpBisehdfdeigey, | Antivaval Resedreh,nyp 60695) iy | Anpyofazol e,
‘imdazole, 1,2,3-triazaole,. 1,2, 4-trj azo‘l__xﬁ, 1,2, 3- oxaclliiazoltf, ) %,(Eif?Zi ne,

pyri datieprcandie usedin eominatiogiaifethe disgiaged eerapepndy o aehigve AdSEYLFHLCgr oup

can be optionally substituted with one or nore substituent selected from

the sane substituents as set out above for aryl groups. Functional 15
oxygen and nitrogen groups on the heteroaryl group can be protected as
necessasy | ) S j,table protecting groups can-include :
trimethyl si ﬁﬁﬁd&fvﬁ&)ﬁf exylsilyl, t- butyldinmethylsilyl, and

‘t-butyl di phenylsilyl, trityl or-substituted trityl; alkyl' groups, acyl
grups suchThs campoyidsanfiithe rppienhinventient hamnés ulstdrig|treat any disorder that is

~andp-t ol | sul | ., The .t thi enyl r.ef £ mber . €yel |
o oup. riaps: AN oy it Rirdiaed g 68 etk B8 RisehstGellEy Blndifbnt o
- The t hj @niyhit€lf @URTERR, Sithing@rhitifde psotsis, tydiRdiWokil, Suse transplantation late

-and chronic solid organ rejection, multiple sclerosis, systemic lupus erythematosis,

inflammatory bowel diseases, autoimmune diabetes, diabetic:jretinopathy, rhinitis, ischemia-
.15 reperfusion injury, post-angioplasty restenosis, chromic obstructive pulmonary disease
- (COPD), glomerulonephritis, Graves disease, gastrointestinal allergies, and conjunctivitis.

Nontlimiting examples of arthritis include rheumatoid (such as sofi-tissue theumatism-

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,
ﬁyperuﬁéemia and arthntls associated with acute gout, chronic gout and syétemic lupus

. erythematosus. - | ' - ' ' |
Human endothelial disorders mediated by VCAM-1 include psoﬁasis, 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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or nore noieties selected fromthe group consisting of those described .
above for aryl substituents. The term benzothienyl refe?dpagyi#l nenber
cyclic group wherein the ring contains one sulfur atomand two double -
‘bonds f u¥&P982M phenyl ring. The benzothienyl group canPEF/UMSMMIBHal |y be
substituted with one or nore noieties selected fromthe group consisting
of t hogsinétd Hahipdads. aPRY Sorifdunds ¥in SI6PB4 hiedan the prEbéntiodlonuramhdoy bf gag- used
herein, and unless otherw se specified,. refers to an aryl _group. ‘as
“def i neverasdiest diseasecsuch as sangipnesogrws follosdns beme MAKGW tigpepipntation. def i ned
-above. The aryl and al kyl portions can be optionally substituted as
descri bed ahoatealissatiecenitexdimde] te eampbinds desaitied ddrdie b usefid hal buthl thss .
ot herwi se specified, refers to an hetergaryl group as defined above |inked .
to t hePWBrRcIdeadinpGIVGHmaHoH RKeptmept Rfprardo disspsv e The compowdsaitary
ec

2006 %aﬁér Clbdd E‘ll‘,hﬁ ) rein,
re]ge-r\s/-\gteg%%he rg cycﬁ?é{’gglgup er?éﬁ'tihot %%%%ﬁhﬁggg%ﬁ@%%éﬁw _
‘gr oup. pdsbangieplastp aystenasis, gloearary attetyhdisedsésy hnd ranginac The empophdsoodl by
-substituted as_described above, The term aryloxy, as used herein, refers =
‘to an’ .ﬂ%%ﬁ%&wﬂwseq%@wee@aﬁ@només@_gf%%maﬁ%e%%ﬁas%@ram -
gr oup &%sém]ﬁdegé@iwhﬁﬂ@ﬁﬁglﬁg%%aﬁoﬁ@ﬁ. THUE cBRBYEdsUan aloVde He@YPS The
. term heteroaryl oxy, as used rein, refers to a. heteroaryl group bound to
- the nudhibizd mtichis puigh terevaseylaratindherafiihe het er oaryl group can be -
optional Iy substituted as set out above for aryl groups. 10 The term .
arg) koxy r_%eéédiﬁ@n% AHhitigy AP Rkpieaditie bft V@thai,kﬂlle'ﬂifsmmbdqmrbﬁe

attached : ' . .
' (substituted-phenyl)-2-propen-1-ones have the additional properties of inhibiting monocyte

chemoatiractant protein-1 '(MCP—I) and smooth muscle proliferaﬁon. MCP-I is,- a
. chémbattractant protein producéd by endothelial cells, émdoth muscle cells as well as
77 macrolﬁhages. 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,depel.ld on absorption, iﬁéCtivation_and excretion rates of the drug
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to the nol ecul e through an oxygen atom The aryl and al kyl groups can be

o optionally substituted as described above. The term het@r&dyérEafUikoxy

refers t het erocyclic group attached to an aryl group attached to an
al kyl - O‘%&a"d{?ﬁz..nghe heterocyclic, aryl and al kyl groups HA/B¥WLdHR2Ponal |y
- 15 substituted as described above. The term hal o or hal ogen, as used ,
her ei ras welCsuda: fabtbrsrimowhy forthose iof dkillan dhd htolids td benbted Mhadldseyy vakis used.
herei m,..and. unl ess otherw se_specified; refers to a noiety of. the

st r uct'tillelsocyazy wjh mﬁﬁ@ﬁ@ﬁ?@féh%%ﬂﬁl@na@ heetlieniateda dbisdo by hiarther iydergipedip can

be opty | M ' : 1 Qr A ude
orrar Bl PRk SRt SRR LB nd SRR Bl BPRIRRE T
~ref er oventiare ackydingriouhe dndividhaldnéed 4ride thopredessiendinjudgnient of the persad om
ThS al kyl. .g%oug can be .opt.ionall. substfi uted as, described above.. The

t ePm ZETUSIEENG, Qb PSR ER :‘helagfﬂé‘i“ trgipn-p -&f‘%ﬁ%ﬁlﬂﬁﬂ'}%- formula C(OR ,, wherein
R

. is an alkyl, aryl, alkaryl or aralkyl group, or. Substituted al kyl,
“aryl, aral k¥ke efficatykeira/drugwhiebeproloBd; dugsentpdpopsstared sadieihisteenhgaheve.
"The term"alditol " as referred to.herein, and unl ess.of herw 'se specified,
refer 50191803“(9]&(‘?%#’&%}0&0& - tﬁ“\ﬂﬁ?%ﬁ" S_eﬁPB‘évl‘?s?‘gé’egTapﬁ S5 &U WA heen
reduc qdiifferea bri16£ball patk S} Yrom MAL cald 118} theOhriddifle RErES S UltdriiRRlY, QR CaN
0

al'so be optionally substituted or deoxygénated at one r nore positions.
.ExenpPhiynasolgsetics, dindistributiander hiher pgmetera b thendivgatdny be altaradoxy Isuclacy! , .
3Qpac am rpboxyl derivative | kyl am no I al kyl am no,
L0 P o ilthag B 0P AneRgP maAl Ny befieh KithiraRon Moty BbPiently Ber s oy
Ni t r opveryAiernatioh Keenapy ethe it itedes ninegle sirftltnesys stresdck baid conditionl nyl ,
sul-fanonyl, ester, carboxylic acid, amde, -amno acid,. am no acid esters

| and am desm?“&%%a”}sf ‘alternation can be used that provides treatment to the patient.
 Nonlimiting éxamples of alternation patterns include 1-6 weeks of administration of an -

| effective amount of one agent folewéd by 1-6 weeks of administration of an effective
15 amount of a second agent. The alternation schedule can i_nclﬁde periods of no treatment.
- Combination therapy genelja]iy includes the simultaneous administration of an effective ratio

~ of dosages of two or more active agents.

 Ilystrative examplés of specific agenfs that can be used in combination or alternation

- with the chalcones of the p;eéent invention are déscribed 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 biologically active agents for fhe treatment of cardic;va'scular‘ disease

are also provided below.

Asthma

05 In one embodiment, the C6mpound of the pre'sént invention is 'ad'I:ninist.ered in
~-combination or “alternation .v'vith hepaﬁn, frusemide, ranitidine, an ageﬁt that effects
réspiratory fdnction, such as DNAase, or immunosuppressive agents, v gamma. globulin,
troléahd_omycin-,_ cyclospdrin (Neoral), methot‘e}ﬁé.te, FK-506, gold éompounds' such as

' -,Mypchrysihe (gold sédium_ thiomalate), platelet activating factor (PAF) antagonists such as

| 30 thromboxane inhibito.,rs,‘ leukotriene-Ds-receptor antagoﬁists such as Accolate (zafirlukast),
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ﬂphosphlnyl phosphoryl t hi oester, thioether, oxine, hydraZ|Le car bamat e,
~phosphori ¢ aci d, phosphonate or any other viable f unciq oﬁfr‘élluamo%&pf’t hat
~does not__i nhi bit the phar macol ogi cal activity of this conpound. Particular
exenpl arYOSHB& ¥t uent s i ncl ude.anmine and hal o, particul aPOJ/4PYE*he. The
" substituent or alditdl can*be either unprotected, or protected as

Neces Ao, (zisutsHp Wukbeicnb G5 er Sk iahdagéhikig ahfl entilbitors bo leukuimient synteaidaught i n
G eene, et al Protective Groups in Organic Synthesis, John Wley and

Sons, &ddlsuwndar ibedreatman of asfhun 9y an indug QKR Syrghase Elator 0 The

al di t ol may have 3, 4, 5 6 or 7 carbons. Exanples of useful alditols are

_ those der i kedngthemembodiateny rth@facﬁﬁ@%ﬂ@@hﬂd il egminiseteddin gompieiior oal |y
those derived fromthe reducgtion of ranose. and f uranase sugar The term -

" car boiamation, thlwnﬁé)rémqr%aﬂ%pmh@laﬁ ¢ aa%nt(s)ﬂ dixamples of praphylacticiagerdy

ref ﬁd%y‘gﬁ
ehy%ﬁ%ﬁ%ﬁ%éﬂ%ﬁg@%ﬁ%@%@ﬂ%ﬂ%at | o vm th at Irbtlééisi‘?ﬁtu\%ﬁ\g%ydr 0oX Lﬁ# :
gr oupscroméphycatay hnsdly(droniodgn akiitonNpabksan; Optiwent, Cvolong @phﬂiaiimctiérodrpn), onal |y’
substi deoxygenat ed at. one mr.e positions. Carbohydrates thus ..
i ncl udﬁ@%&gﬁmﬁ’%ﬁ &Bé‘f“ﬂ)ﬁf]gh% F%bacchari des, disaccharides, . -
ol i gosaccharides, and pol ysaccharides. The saccharide can be an al dose or
ket ose, ancﬁnnagothernpmbg@n@nt 4he Betige compoind: as ladménistered oine cembiodiioreor 't he

car borfjratias @Eliog%ﬁﬁéégﬁﬂﬁaﬁg.m” i Seniir Reorrine g t?ﬂﬁr&ﬁ
 PYRRNGSEeRRdl HEARRSG) SHARLS) AP HH % LOACRP Sl 0F Cortht B3

gent | ose ot et’r ose dO ent ose, ohexose eto e
ket ot dheledebut dtetnophnimam albutgtd) r(mmambr Posentil, nbmmn),demuyahnbpmau

ar abi nos. o] X0 al | ose, rose, Iucose nnose
i dose,® g‘ét@’f%)s %e{egp %j&é‘ﬁ?{ﬂ}:ule&g’& %u @ ‘%5

fruct G3QimiSOr B8y ta@@&ﬁ%@ t&l6aliS CulaRh ! %ﬂh@cm&ﬁterﬁ}lcis%f‘enahne
cel l ul ose, aldose, | os pal ati nose, tT ehal ose, 't uranose, celloblose

arryl oipetiopium qummlsa wterohhmmgblmda bltqlwotdemeslpatarrbmseter@l crshwtoredt e,
iR hSE N mpCHGR0 S B d RSB ror AL ©

ephedra (source of a]kalmds) ephedrine (ephedrine -hydrochloride; ephednne sulfate)
- etafedrine - hydrochloride, ethylnoradrenaline hydrochloride, fenoterol hydrochlond_e, '

{

héXoptenaline hydrqchloride, isdethaxine_ hydrochloride, ~ isoprenaline, " mabuterol,

methoxyphenamine hydrochléride, 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, Alclometéébne Dipropionate, Aldosterone,

: Am<:.inonide, Béclon-]et'hasone. Dipropionate, Bendacort, Betamethasone (Betamethasone
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' Sons Second Edition, 1991, here

The carbohydrate can be optionally deoxygenated. at any corresponding
C-position, 30. and/or substituted wi.th one or nore nopiktiaggasychls

hydr ogen haI o, hal oal kyl, carboxyl, acyl, acyl oxy, am no, am do, carboxyl
“deri vat i YQ41/9839 kyl ami no, dial kylamino, arylamno, allcoRETESYI$RY, nitro,

cyan, sulfonic acid, thiol, imne, sulfonyl,. sulfanyl, sulfnyl, 70 20
Januar XcRaep BA@xﬁEtﬁz&SﬂeQ Bﬁ%@%ﬁﬂaﬁﬁﬁ&@o@ D‘@ﬁpimnhte @dtaﬁeth@@hbosadxm aci d,
am de, _am npo acid, anmino acjd esters, am-des _phosphonyl hosphin

phosphpd?%P ate,hj Belamsthasongi o¥elsete), oﬁ‘wﬁsoﬂﬂn%r InsncthaspBans H’mmbmé?)horl c
aci d, r
ot by COBRANS WoBionat, EMBeARBRRL SCIUBRNLA0 Bhvlho ool AR
exenplﬁcqtatsubﬁfbrﬂmemt s Defllabacds, aﬂDm&ycc&tmdehaAmtataar(Deomyc&iﬂonef | Rioslasel]. The
t en arbahydr.ate can,be eit rotected, or rotected a
38 !s‘ﬁu kf%’\mm& Iﬁﬁ?@%ﬁhﬁﬁ"é‘aj xR fspne ¢ @e@za%m@ne adreetaty ht in
.Gr een%exan?éthﬁbne 'ﬂo%i&ﬁhéﬂée ﬁ”eﬁ%ﬁéﬂnhébn@f ts@éa%%;t b%?érﬁethé%@ Vﬁadza(mand

| ncor pora reference. The term
'pr ot dﬂbtadﬂlph@)enswe, ﬂwcemnﬂ-asmhe Lﬂﬂdann Phbﬂﬂiam),s{élcﬂkﬁmsumiAceth‘e; Pifieasongr oup

s . il Bl TS

“Ni t 1 OgGHCIBEASRE IA_th&nﬁEO Fﬁﬁir@doﬁ:zéﬁﬁ@%!cétﬁet Mﬁﬁethsfskahé |(Fﬂnﬁéih££ﬁe qfﬂfal%)
‘--ob%anl C. synt hesis. Th e term ar as use herei n, unl ess ot herwi se

ci filueisolids e Firocmolsme nyAcetasi eﬁwocnmdenaﬁhtohqml @mtybr d’flecmbbgonphenyl :

e A b aBaE e8P ORI PRl MBS O PR SRR oS

aryl an¢date ) ¥dnideny | Doeyate, IFlaFrednisdlons) Flﬁi&h&l@ﬁbl@)ﬂécﬂﬂdﬁc&@hé m@mnate
phosphoni c aci hosphat'e, or phosphonate, either unprotected
pr ot e@f‘ﬁﬁloﬁgﬁ‘ﬂ 5@%‘?‘?“1 Halohsiasol o Propiguate | Halometasonme HV@IOCPW@ﬁarrpI e,

w1 ey SHooi S ?‘{ PorFTb i O ReflRs | ByhSRRdonsY TBAGRS, O

ion;
15 Hydrocortlsone Cypionate, Hydrocortlsone Hemisuccinate, Hydrocortisone Sodium

Phosphate Hydrocortisone Sodium Succmate Hydrocortlsone Valerate) Medrysone,

- Meprednisone, Methylprednisolone (Methylprednisolone Acetate, Methylprednisolone
-,Hemisuécinate, Methyl_prednisolbne Sodium | Sucéinate), Mometasone Furdate,
Paramethasone Acetate, Predhica:rbate, -_Prednié;olamate_ Hydrochloride, 'Prednisoloné

20 (Prednisolone Acetate, Prednisolons Hemisuccinéte, Prednisolone Hexano-ate,r Prgdnisoionff;
| 7 Piva_lafe, Pr_ed'nisoloﬁe ,Sodium Metasulphobenzoate, Prednisolone Sodium ;_Phoépliate-, '
7 Prednisolone Sodium Sﬁc_cinate, Prednisblqﬁe Steaﬁglatc, Prednisolone Tebutate), Predhisone

: (Prednisoﬁe Acétate), Prednylidene, Procinonide, Riﬁaexolone, Supra‘rr_enal Cortex, Tixocortol

| Pivaia,te, Tr_ia_mcinolone‘ (Txiaincinolone_ Acetonide, Triamcinolone Diacetate and

: 25 Tri'amcindlone Hekacetonjde).

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, p1p¢r1d1nes or-

30  phenothiazines. 'Some non-Jimiting examples of antihistimes are Chldrtrimeton (Teldrin,
, chlomhemramme), Atrohist (brompheniramine, Bromarest, Bromfed, Dlmetane), Actidil -

~ (trprolidine), Dexchlor (Poladex Polaramine, dexchlorphemramme) Benadryl (d1phen—
“hydra.mme) Tavist (clemastine), Dnnetabs (dnnenhydnnate, Dramamine, Marmme), PBZ |

7




As used herein, the term patient” refers to warm bl ooded anl mals or- .
~manmmal's, and 20 in particular humans, who are in need #f Jtalﬁl@atf]ﬂé%&@/
~descri bq‘g. pf %{1 The term host, - as used herei n, refers_to a unicellular
or mul t it %ﬁ l‘é organi sm including cell |ines and ani naf TUSI720
preferably a human. M Pharnaceutically Acceptable Salt Fornulations In

‘cases (mpelemmmma)upﬁﬂamm, Makdzimd @yb]h;;mé)aﬁyﬂem(lcemmm)chydrokymm SudivEe
o i Porkeh o LS e g TR,
" phar nagiastd GRkdadied)e etk S(@&Isl%heﬁtad EPRbRNSSE (?ﬁérﬁﬁéans@e, AdIshid),

conpl exes that retai h the desired biol ogical activi of the corrpounds of -
t he prBeaameth (rpvtﬁmthmmcaiﬂhemtﬂnl);Taqmdl(mathddmi@mnéa%mmﬂﬁumwr@me) effects. .
30 Exanpl es of pharnaceutically acceptable salts are organic acid addition
salgs for mﬂlteﬁﬁaﬁ%l%%@%@m}ﬂ&hﬂbf ﬁl'égiré’seﬁ@if&bﬁﬂdaﬁh GaniAseasd B bombimitien, f or
exanpl e, tosylate 1 20 January 2005 WO 01/98291 PCTI USO1/ 19720 o
net han@lsaltenmﬁan@’lthacet ate, citrate, malonate, tartarate, succinate,
- benzoate, ascorbate, a- ketoglutarate and a-gl ycerophosphate. Suitable

| nor gagl) Gafitides afi@ Ynethydkmhihes, baHBATheo 2V {thébphglling U$ Tosieyllin, Unileyllin,

- bicarbonate and carbonate salts. Alternatively,. the pharnmaceutically
_accept ablSéobid Fheorup), Keholrsyd (amtriphylling), aminaph m@ﬁ& c conpounds such as an
amine with a suitable acid affording a physi oI ogi cally acceptable anion.. -
Al kal |(b0ahad:ho(hha1gwexganm eantsmﬂ;carumc ppeais)k isuch as belladvnna) alkaloids, kAkiomentear t h

nmetal (for exanple cal .salts of carboxylic acids-can al so be. made. :
NI i r ni {IPFR{TOR F’é%‘d t§ eé’&F‘T@“é‘Fg’r‘(‘%}%am d addition salts fornmed with

- inorganic acids (for exanpl e, hydrochloric acid,  hydrobronic acid,

sul fur(chphospdipd:pktamp&mhlbmtom:Mhasnzandavﬂrm aci d, and the i ke), and salts
- formed wth organic acids such as acetic aC|d _oxallc acid, :

(d) calcium antagomsts such as nifedipine; or

- (&) potassmm activators such as cromakallm for the treatment of asthma,

- - Arthritic disorders

15 - In one embodm:lent the compound of the present invention can also be administered
in combination or alternation with apazone, amltnptyhne chymopapam, collegenase,

. cyclobenzapmle dlazepam, ﬂuoxetme pyndoxme ademetlomne diacerein, glucosamme,

' hylan (hyaluronate), misoprostol, paracetamoL superomde dlsmutase mJJ:mcs, TNFo receptor

_ antagomsts TNFa antlbodles P38 Kinase mh1b1tors tncychc antldepressents cJun kinase
‘2.0 ~ inhibitors or n:nmunomppresswe agents, IV gamma, globu]m, troleandomycin, cyclosponn
' (Neoral), methotrexate, FK-506, gold compounds such as Myochrysme (gold sodium
.thlomalate), platelet activating factor (PAF) antagonists such as- thromboxane inhibitors,

'leukomene-Dg;-receptor antagomsts such as Accolate (zafirtukast), Ziflo (zﬂeuton),-

" leukotriene Ci, C; antagonisis and mhlbltors of leukotriene synthems such as zﬂeuton for the

25 'treatment of arthritic disorders, inducible nitric oxide sythase inhibitors.

In another -embodimen't, the active compound'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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tartaric acid, succinic acid, malic acid, ascorbic acid, benioi c acil d
tanni c acid, panoic acid, ‘alginic acid, polyglutamc az;(]) dlanuary 2005

ﬂnaphthal ni ¢ aci d, naphthal enedi sul foni c aci d, turonic
aci d; ;E E]b@sbls{ggddi tion salts formed with netal cati ons gggﬁ?sgiﬁ%

cal ci um bi smut h, barium nagnesium al um num copper, cobalt, ni ckel o
“cadni ufWaused] Lhcplohﬁathmm siup:rnploaatd),tlﬁlewtnt kéfluticasone), hPalngiert cfhudﬂﬁomée]),f rom

R T TV T e T e

t annat guldnida! Eé?cfoﬂlétﬁﬁoné\' E@réﬂi@ﬁ#@eﬂehdhcbﬂl %etﬂﬁéthﬁhohbo(B@dlﬁethasone
phar maceut i cal Ty accept abl e quaternary salts known bé those skilled in the.

Cart, Abdtste, Setamicthasend BennediedBetamsthgsanee Pirsppionstio Betamelbasens fSodiven

el o pP o P RaeliabiRo.VHeBrtic BUBbE) CRMdustnd FEHNGRRR,

rret hyl @wbéﬁmtmop@ﬁaté oaﬁibetas&{eosﬂﬁ@ét@ c1eéoxcca6ﬁmwaaﬁ@ CBpadnclaEorisene oat e,
succi nate, acetate, éCO at e, mal eat e, el at e, Ci trate, tartrate

ascor bAedtatepeRorimesl, Deflazarett e Davuyrmsionat dAcelain 2 Dsaxycortgpg Pivalate),

i phe te cc d 9’31515 [ JN= T rrpound'
-t hat [%El?rggﬁé%bl %)fg%ﬁ&#g?‘} &g%hﬁxanpng h@%ﬁlwyze é) Idj ézﬁé%ﬁné A°1e ost to
f orm thhexapmstipeomd Monidotingtee s Oekamothesohe orPhoIphate; aI Dexamwhmn@f Sodimis ugs
--|nclude conpounds th hav b|oI lcally | abjle otectln pUPS on a

bkt | Migtasuiphe Bhesphaie) drighloriseng 4 wn #98€ t hat -

.ggﬂydr oxy%&a‘?' gﬁﬂ%yogﬁ%%%gggh% re}%i%gm? yzeirjan}ﬁfl gﬁl %I{ae%rmgﬁgl kyl gluagacort
acyl atlﬁddoﬂﬂmyl%bteﬂﬂepEhx]pcbm@tdombe&etd@pﬁhm;ﬂﬁmsyh@t@lﬂmﬁbhasonqalPumlaté, t he

t d., Th f I t
SRR g e ESTP SR8 Wi T R RS SR BT O
20 Jaftwciéoﬁ&@né H&aﬁéﬁt@%&ﬁo&%ﬁﬂdﬁ@ PM&&%O Flﬁ&aénﬁs‘th&&@e C(Q‘M@»%tﬁ&ﬁoldﬁécr i bed

herein can be admi nistered as a prodrug. to increase the activity,

bidav ahsessse), Hl;precbn@ﬂyplAqepat@rFlupwdmmlgee, dileendrepelope.dutieasene Brop@cmete
_ Conpo%ormocortal, Halcmomde, Halobetasol Propionate, Halometasone, Hydrocortamate

Hydrochlonde Hydrocortisone . (Hydrocortlsone Acetate, Hydrocortisone Butyrate,
: '_Hydrocorhsone Cyplonate Hydrocortisone Hemisuccinate, Hydrocortisone Sodium

_ Phosphate, Hydrocortlsone Sodlum Succinate, Hydrocomsone Valerate), Medrysone,
- 20 Meprednisone, Methylpredmsolone (Methylpredmsolone Acetate, Methylpredmsolone |
|  ,Hemisuccinate, Methylpredmsoione Sodium  Succinate), Mometasone Fur_oate,i
Paramethasone . Acetate, Prednicarbate, Prednisolamate Hydrochlonde Prednisolone
(Prednisolone Acetate, Prednisolone Hemsuccmate Predmsolone Hexanoate, Predniéolone
Plvalatc Predmsolone Sodium Metasulphobenzoate, Predmsolone Sodium Phosphate,
! 25 - Prednisclone Sodmm Succmaate, Predmsolone Steaglate, Predmsolone Tebutate) Predmsone
- (Predmsone Acetate) Prednylidene, Procmomde, Rimexolone, Suprarenal Cortex, Tlxocortol
Pivalate, Tnamgmolone (Triamcinolone - Acetonide, Tnamcmolone Dlacetate and

_ Triamoinolone 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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nunber of prodrug I.i'gand's are known. In general, alkylation, acylation or.

- other lipophilic nodification of the conpound will inc2easeuthe 3GEbility

of the chal cone. Exanples of substituent groups that can replace one or
more hyd&Jd8%n t he conpound are al kyl, aryl, steroi dPCTAHHERYUr at es,

i ncludi ng sugars, 1,2-diacylglycerol and. alcohols. Many are_ described in
‘R Jonabibaiig dVicoBkfEdhaid 2 (GOX-2)\Somel doalimReseataiples 6f COBRS intibitors afly of
~these can be used I n conbination with the disclosed conpounds to achieve a
" desi r edelelirpe €eelecpxib) jand | Biert (Bafgcomiby e Seree noo- m@mﬁﬁsso AHRS present

30 -
o Eor el PR B8 BRhoBIatRRANCTDIIAN (SisalBE ShEdei Mgl VN

l'i mi t eDridilateafchbling nfgnedtfmaisal@®) isbditm PaRyladsi Supeiidel Gehiclilo@fing, post
transplantation late and chronic solid prﬁgﬁré repection, multiple

scPer oSglectingiplmetin)e tugpafen SMptie Advihfuprin Rufen) Manresyp (Ganieren AsaRoxs

T eper FREEeR oSHELE N PHERbfioFl, HORR RifopibIil) g (REARHLo), Hopro

- pul non@kaproiive aneclofefifiRble, (gedofanathionspdy Méctomén)avasiensthiveadd, Indocin

' trojngesti lergies, d ' tivitis, Noptlimti, I f
't hr | RoTERRaR Bl CHRGeuindits e e, svpiares JEioRRBImiatsth Gotpac),
R L b R o G G S L,
f d9ci tRedafen mablimetons), MyovheysirevEold spdifth thiomsilate); Ridauwre énirimfinh rSolganal . _

' dyl t hr opat.i kyl osi . liti _ost tbritis, . . .

hypor UPREURELRRG) SR ROrLen caEF BR e o Wl eGP enenif SHfoberssif) and
SYSt M fhidatd UguBhpyriofB), 0 Piiquehil MY RRYORIBRIquRle),di ASATESacTe Acahadciy

VCAM 1 include psoriasis, eczematous dermatitis, Kaposi.'s sarconmm, as

wel| gicepndides dctarity dlelpsmede Almispprofmo tAloxintn) Alunlinigm Aspirin, Yenfeaaot her

N

| n50nSaticflatd] neriolad, hAssieRpoAmdsof, Abetiibgiaesye, | Aiiopl, arApophamesd for

t he _
‘ Bendazac (Bendazac Lysine), Benorylate, Benoxaprofen, Benzpiperylone, Benzydamine

- -Hydrochloride, Bornyl Salicylate, Bromfenac Sodium, Bufexamac, ‘Bumadizone Calcium,
‘Butibufen Sodium, Capsaicin, Carbaspirin ACalcium, Caxprofeﬁ, Chlorthenoxazin, Choii_ne
Magnesiom Trisalicylate, Choline Salicylate, Cinmetacin, Clofexamide; Clofezone,

20 Clomeiacin, Clonixin, Cloracetadol, Cymeﬁe; Diacercin, .Diclofeilac (Diclofei_lac

7 Diefhylémmonium Salt, Diclofenac Potassium, Diclofenac Sodium), Diéthylémine Sa]icylaie;
Dieﬂlyisalicylaxpide, Difénpiiamide, Diftunisal, Dipyrone, Droxicéﬁ, Epirizole, Etenzamide,

- Etersalate,. Ethyl Salicylate, Etodolac, . Etofenamafe, 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'sa]icylate, Methyl Gentisate, Methyl S.alicylate,i Metiazinic Acid, Metifenazone,
o 'Mofébﬁtazrbne,fMofézolac, Morazone Hydrochloride, Momiflurnate, Mofphoﬁne SaIicyiate,

- Nabumetone, NaprXen (Naprbxen, Sodiul-n)-,. Niféﬁaz’one, Niflumic Acid, Nimesulide,

,-O;c_ametacin, Oxaprozin, . Oxindanac, Oxyphenbutazone, Paréahnide, Phenybutazone,
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prevention or treatment of tissue or organ transplant rejection. Treatnent
and prevention of organ or tissue transplant rejection2d nenudeg, 200kt are
not Ilm‘% %% treatnent of recipients of 30 heart, |ung, conbined

‘heart 1998, | ki dney, pancreatic, skin, spleen, smaPCTBBOEI260r 73 WO
01/98291 PCT/ USO|/19720 cor neal transpl ants. The corrpounds can al so be used

i n t hePlmeraendé] lydeoclilods, Picthadyl Fydedchloride] Bieslahosd SAlicyRas Pikeisfibreas
‘soneti % f)ccurs f ol | ow ng bone marrow transplantation. In an alternative

embodi Reoxigmp RingeicaeBrapemeaten,Rrappsal. freglumetagin Malagts; Braguazongs i nary
and adPﬁEﬁHc‘é@m&"i@dn‘iﬁé a‘z&ﬁé‘%ﬁﬁ@é@xﬁfd;%{%ﬁ%@%&%&& ﬁﬁ?ﬁ&g g ounds
nt o corona ase s

are used Inprimary treatne or exanpl e tes
i ncI udSaiglait, hefodamh e Aarbthiomglats] - Sodiimpl Geittipate,c sSaliaai Saliegikrnasydiant er y

d i na, .The conpoupnds. can be dmnistered to treat snall
ve selsﬁﬁ? B%’g%‘ngmlqdé‘cnog 7 &, HPigmpipse s@‘@@?@leg PegergPEH, a§il‘}lsm3$e)=ot her
I t I b
vessel igke¥eRS SukiBu¥HeC "TEHASL Wdiudy, "Phndde AP ‘r%l% lapdifie ?ﬁ@?@g%ﬁh@g&f S0 be

used to stabili.ze patients-prior to revascdl a
- addi t i Bieprofenicy Il"ldwmdogflydrecldmpdeeﬁ‘mwﬂnmeyﬂiémmudd, Melfenaraichisdid, t Tunestinl , 3:

i b R AR Rl Bl i AT GO TP B RSC 8

prol i f&ydam.on. MCP-1 is a. chem)attract ant protein produced by endot hel i al
~cells, snooth rruscl e cel s as well as nmacrophages. MCP-1 pronotes

i gheor, N endothelial cells thereby facilitating 15 adhesi on
?b Jr}iqu%d 14 1, and MCP-1 is a chempattractant for nonocytes.
MCP-1 has been shown to. pI ay a role in |leukocyte recruitnment in a nunber

“of chroni c Gommerdsussiyl foxcarabinimg Withdhe gpmpoundsiof Mrems inyentiavefontheoi d -
e Sl en AR Mo iBeRE LR TR0 WAl B RO BbaHoU SRR, 2000 °0F
Pyper plas oL edd i ehgiedaa Ty Rk a%a”?iﬁéﬂa@”‘éis%'aﬁdﬁéﬁép?%m on is
yet an@fchfén, and are disclosed i in patent application no. PCT/US95/1 0863, herem incorporated
15 by reference. More IBAT inhibitors. are desonbed 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 mvention are descnbod in U.S. Apphcatlon Serial- No. 08/816, 065 herein-

- mcorporatod by reference

- In another aspect the second blologmally 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 hlosynthems, which increases the produotxon of LDL receptors thereby docreasmg 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), pravastatin (Sankyo and Squibb) and fluvastatin
- 30 (Sandoz). A fifth statin, atorvastatin (Parke-DaVis/Pﬁzer) is the most recent entrant into the
' statin market. Any of these statms or thers can be used in combination with the chalcones of

the presont invention.
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characterlstlc of many chronic |nflannntory di seases |nclud|$g
~at heroscl erosis, chronic transplant rejection and ast thJahnhrplztoam of

R the hyperproli ferat ion of snmooth nmuscle cells is another desirable

pr oper t YWO®L/9829¢&r apeut i ¢ conpouynds. V. Conbi nati on and Alpcarusai/igiee Ther apy
- 25 Any.. of the corrpounds di scl osed herein can be adm nistered in

~conbi nat i ORrp J?s g&ss%&&uﬁﬁssoaﬂn%%as o h%ﬁest'o\f%s%ésent 0
increase its e ctlvene s agalnst the. target disor I'n conbl nati on

t her. apyvennéﬂ eotiprise . dloddgesriay dfwstnouturam rand afpeatienadities. allomeioft theeM TP
~together,. whereas duri.ng. alternation theragy an effecti.ve dosage of .each -
© agent Ui FORRERaE af BEFCURT ARt IohUSCIbG DeRroSHeE RO AT ARSI | on,

| nact iy@lgopsz g@?dth@éﬁsrcﬁ:fshl‘erﬁdn‘i‘%vﬁfeh% ﬂcﬁi;pdiléﬂd@ be‘}et%Een%é‘nB%Eehfp%QH?oﬂ‘QeQé/ 98291 .
PCTI US(c) 111 720 'as wel | as other factors known fo those of skill in the :
arf. Fherapeutio ccmpnum@obanrbetfomdsa@ b2R2, 23i Qttobersi®Bapyy. ilt 7544 hetebreverity.
of the condlt‘#g be alleviated. It is to be further understood ‘that for -
any pHIPTRAIHES DX GBCAES specific- dosage regi mens and schedul es shoul d be
adj usted over tine accor di ng to the individual need. and the professional

~ j udgment oﬂmmteyér@mﬁwmwgomséﬁﬁmgomdssﬁ?ﬁlmtbﬁ sembinatigniand; methads on of -
the. coppashLd: Onﬁvenltfb &l fnggﬁ Vidd v ?}r gtgsn%%ggg | na@l:u?nnoqﬁﬂne o o

restore y adam nisterin conp on or a ernatlon V\Ath

 a secehslesterot] apsurpa@s ahbgost @ﬁﬁf&math of paniintesintaedi fof @kenh thé Preghcal

pat hway fromthat caused hy the Erlnm%)le drug.- Alternatively, the
ph@r nivertion ere desaibed Bt Y Sp Fates WellSpalfreawst iaporgpraiede bR IGEIENLS- be

alterg ek J%te}Ql 89482&{5% én?%oﬁ{/ %roéaﬁét%@&eé 8 gﬁﬁﬁsﬁm&é& Q&“ﬁé{]‘tn the

“conbi na er apy. . ter na i on. ther apy
becau pmsent mveduon,sandlmeth@dsefoﬂnahhg amémhmlesterdsﬂ:smpnon thiagomstatiohipenndsAny

Nonl | FeeRisAR G- S LaI S barorhop FEPROTAL PU Bt vooks of |

admi ni st rat ion of an
A number of phytosterols suitable for the combination therapies of the present '

15 ‘inventron are described by Ling and Jones in “Dietary Phytosterols: A Rewew_ of

 Metabolism, Benefits and Side Effects,” Life Sciences, 57 (3), 195-206 (1995). Without

' -limitstion, some phytosterols of particular use in the combination of the present invention are

' Cloﬁbrate Fenoﬁbrate, Ctproﬁbrate Bezaﬁbrate, Gemﬁbroml The structures of the
'foregomg compounds can be foundm WO 00/38725. - ‘

20. Phytosterols are also referred to generally by Nes (Physiblogy and Biochemistry of

| Sterols Amencan Oil Chemlsts’ Society, Champmgn, Hl, 1991 Table 7-2). Especially

preferred among the phytosterols for use in the combmatlons of the present invention are
saturated phytosterols or stanols. Addltlonal stanols are also described by Nes (Id.) and are: '

‘useful in the combination of the present invention. In the combmatlon of the present
25 invention, the phytosterol preferably comprises a -stanol. In one preferred e_mbodmlent,the
stanol is campestanol. Tn another preferred embodiment the stanol is cholestanol. In another
- preferred embodiment the stanol is clionastanol. In another preferred embodiment the stanol
s coprostanol In another preferred embodnnent the stanol is 22 23-d1hydrobrassmastanol
In another embodiment the stanol is e_pmh_o_lestanol. In another preferred embodiment the
30 stanol is fucostanol. In another prefer‘red embodiment the stanoi is stigmastanol.

Another embodlment the present mventmn encompasses a therapeutlc combination of

a compound of the present mventlon and an HDLc elevating: agent. In one aspeet, the second 7
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- effective amount of one agent followed by 1-6 weeks. of adm Jii stration of .
an effective 15 anount of a second agent. The al ternatjoomaﬁabegzlmceixan

‘i ncl ude @eri ods of no treatnent. Conbination therapy generally includes the
simultan

active agents. Illustrative exanples of specific agents that can be used in

- conbi a9 BleRhtis Aehhédni Bk CRIP MtibigorC halicieha CEIP fnhibilf BsApbuiddviestul on are
described belowin regard to asthma_and 20 arthritis. The agents set out

bel owiw theopriesent invention aterseparatoly deserébadsio VOOV 3825, thediselosyrer ofowhialyis  r om
| the.oth d d | by
P e RS B GNP tRlor <BBlpoRi BRI 9 O

_ treat pestbnOinvedtidh f¥ assdtdly ddbGhaE an WO 99/ 74 EPSMSPW@WQ/&[ESM}HWO% In
one enbodi nent, the congound of the fresent invention is admnistered in

cofibi 199/148h50rWE) t S8HMER %N and t WOh )94 TI66, fthe sdisslemuresy gfi whishnare apreitagent
t hat effect t f
gont SocPRprgte Y BGRE: ohet Rt SR i e 3wt pe(RLEY gpaese Ve

- met holikexabR arddtpRARly BRLALGOIRPTENdE/1872H WO 00418923, w5l WO( 00/187210dieim
‘thiomal ate), platel et activating factor PAF) ant agoni sts such as. 30

- thr olmdmlmureismfimm)w herein dugooparated & ¢r@1¢c@ pOdher andisigonl /GEIPslub!hlt%rs
A
O bR IR . pied ToreRe ok S8y SeRRETh RSB Y ¢

|wkomsbwsﬁr@ﬁwmﬁsis&emmco@srmd@ufsféreﬁw the treat rrent of asthma, or an
induci ble nitric oxide synthase’ inhibitor. In'another enbodi nent, the

- active conmgoup Ersas e §é:c8 ol AL b i?%ﬁ@ﬁ@@élﬁﬂ@ﬂ%ﬂtv | oné or-
nore ot her “prophyl a c agent es o pr op actic agents t hat
can bFibtkestid deristatieesnaefud in the comhhlanans ami mbthodgyf theipieaeiﬂ ifentien e

ot -1 Iccl)l:rlllgll'lg(i'e g wtié)e i?a%e%yu nt]structures and functtonaht:ies which have been reported and
published in the art.
15 - In anether embodiment the present invention 'encempasses a therapeutic combination

of a eompeund of the present mvention and an antihypertensive'agent. Hypertension is
deﬁned as persmtenﬂy high blood pressure In another embodime’nt, the chalcone is
 administered in combination w1th an ACE inhibitor, a beta audrenerglc blocker, alpha

andrenergic blocker, angiotensin Il receptor antagonist, vasodilator and divretic.

20 VL Pharmaceutical Composiﬁens

Any host organism, iﬁcludigg a pateint, inainmal, and specifically a human, suffering |
from any of the above—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 opnonally in a pharmaceuneally acceptable carrier ;
25 or dﬂuent

The eomposition' can be administered in any desired manner, includihg_ oral, topical,

. parenteral, iniravenous, intradermal, intra-articular, inti'a‘-_synovial, intrathecal, intra-arterial,
intracardiac, iﬁtramuscular, subcutaﬁeous, intraorbital, intracapsular, intraspinal, intrasternal,
tepic_al,' tranederma.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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opir buu]mlnﬂmgdnﬂaioe hnptedciat ﬂneohpdawﬂmfcpﬂbonm i, sigwy @gokad enengidicatihy tei de,

cronogl ycate, Intal (cronolyn SOdI um Nasal crom Opticrom Crol om’ _
~Ophthalmc Crolom, Talade (nedocroml, nedocrom l sodzmm)anaady kaestost i f en.
I'n anot her enbodi nent, the active: corrpound is adm nistered in conbination
or. alteWRMPBwi th one or nore other 32-adrenergic agoBRCEUSEY197

agoni sts). Exanples of R2 10. adrenergi c agonists (i agoni st 's) that can be
used ichthdldrer Mabho BmBbdiaRiD) hatdgent hAECaARNr abdGimdfstiell & 8 sl réleiet ed to
al buterol (sal butanol, Proventil, Ventolin), terbutaline, Mxair

(pir blfmmlht}qn wpbvmtan( smplaét,ebgllys, Iwmémlq, @crosm%pmmcwmlﬂ or

(Al upent B Brjc r Qut e | fate
Tor nalngP% %E 't 0 ?r %‘i‘%arc{ ﬁéﬂ%ﬁ%\%’l Pﬂé)%a}ﬁmcmﬁ}c% rﬁ%ﬂ ﬁ%uotnﬁ gé!a ﬁg&eﬂ }éir *ol > _
hydr o@Hap#héRticdll Dasdger Bbrniseahy @;&‘g D@@o@aﬁ @j}ﬂbms,CdeﬂutEtﬁﬁdm, 1W11]1ams &
hydrochl oride, clenbuterol hydrochloride, .clorprenaline hydrochl oride,

ef br moVilkiss (9% hrate, ephedra (source of al kal oi ds), ephedrine (ephedrine
hydrochl ori de, ephedrine sulfate), etafedrine hydrochl oride, _

et hyl nor adrfnétficties Bysdrfocalyofithehertaritaitel chmdinmﬁdanrhedeadﬂymmnumdal i ne ’
“hydr ochl oride, .isoetharine _hydrochl:ride, i soprepaline, ter '

et hoRy e sriof convautiens] | teshmirues radiRy ebsaing feults @b tferrﬂdow g ana ogous S
Of Ci PLEAGNLAGe u'ﬂhaaér%@ghmhsme e2G! HirhBdrt sﬁtf&to@hseyéo%ﬁe&aol ami ne

(pheny pr.opanolam ne I rex pheny propan am ne sul

psuedoe drl ne ephe tlrex suedoephe ne tannate,
e oS it P Bet B, e of Qe s dBS EREP o5t MenfptsBlr B

| hydr OFdl eﬁsede the if@ivitied o} ﬂ%ﬁfirtﬁérﬂiﬁm&lﬂm éérﬁmfnuns‘mﬁwaehﬂ el ﬂﬂde of
sal neterol xinafhate,” terbutaline sul phate,. .25 tret03U|noI hydrate and

t ul obadwmﬁrdﬁpd;r ﬂwmloaﬁadeblhtynclmmtmncenﬁ@m pEsparation @ t@wp dis

adm ni st.ered .i l.hati g |on th one. or.

cort | bt peted SRR se 88 offcon i PR, o bital Baudic RN 1l Hi or
al't er gt h€BinOdeseAEA fotdiiihs!die Hagae ﬂaﬂghgcfﬂmb@u etk &6 sloormg/eg dfcbody
gl ucocorticoids (GC), Aerobid (Aerob| d-M _flunisolide), Aznmacort

(45 ammwhéa&@étaoﬁp@é)daﬂse@%@t diygyled daily closes. - Beefrmed desagss or the
di t
| p'rgéﬁﬁé%f‘]% )co%‘ﬂc]ir 6Cort el(fsré%e&qg%(r?g%ﬁrnelym&?{% ﬁ‘?e gg"g@"‘%@%?rgﬁudgﬁa ©

. Al'dostmr t]nedesned conditions ranges from 25-750 mg per day Typical dosages for toplcal

apphcatlon 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 acceptabie carrier or diiuent
~in an amount sufficient to deliver to a patient a therépeuﬁc'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. Itis to be further understood that for any parhcular subj ect
specific dosage re;g]mens should be adjusted over time according to the ;nd1v1dua_1 need and
the ﬁf_bfessidnal judgment of the person admi'nisteringr or supervising the admini_sh‘atiqn of the
30 . -.c':ompos‘itions,- and that the dOsage-ranges set forth herein are exemplary iny aﬁd are not -

' intended to limit the scope or practice of the claimed cqinposition. The active ingredient may

84



Anti.noni de, Becl onet hasone Di propi onate, Bendacort, Betanethasone -

" . (Betanet hasone .76 20 January 2005 WO 01/98291 PCT/ USDL/ie@%20y Addoat e,

‘Bet anet| i asone Benzoat e, Betanethasone. D propionate, Betanethasone Sodium
Phosphat@{OBéftsé?iet hasone Val erate), Budesoni de, C cl onet eCHHS01/19720

G proci noni de,, C obetasol Propionate, C obetasone Butyrate, O ocortolone
Pi val ahg aaiGhRRed onncecaﬂnéysw&w&ﬁ%ﬁta%un@& bt R4, do%ftb%eaeiﬂmered
Deoxycortone Acetate (’Deoxycortone Pival ate), .5 Deprodone, Desonid
Desoxyatetdrpsgmgerviisdbstehasone (Dexanet hasone Acetate, Dexanet hasone

| soni coti nate, Dexamet hasone Phosphate, Dexamethasone Sodi um

Met asul phobangeah@d disreidaniaatie of 1 RS Bhabeund Br Ghbtemic@ve

" Acetate,'Diflorasone D acetate, Diflucortol one Val erate, Difl uprednate,
' Do rmpr etshaOesl cmpegzeorsewﬂnganma& analude am| inert drlesns e ame@bbrﬂamer ey may

ort| one .Acet at e n unet ne 1
- n| s ¥ % POST'—‘? ﬁ]‘%ﬁn 3t ni° §'§l %ﬁ% g’lt%ottﬁﬁgé IEP é\ﬁ-ﬁosgugf I'Em:l
F| UOC OfHefdpRiitic ac(n'ﬁhisﬁﬁ@éﬂ, ‘ﬂi@ﬂﬂwﬁ%& g@ﬁd@can'ﬂe éxﬁiddﬁﬁﬂ?é 1élit§ihnd used
" Fl uor onet hol one f(FI uor orret hol one cetate), Fluprednidene Acetate,

-l upr etnfhsofosmeot fbletsattocheropb sepsufesyt Phesasraticelispicomagiible binding agmis) |
Hal ci n O“a&mb;;@afeﬁa@ afﬁgmc%g Li'%f’iﬁ%tc%ﬁlggg g droco”a”at.e

Hydr oc ocortrsone B5r U1 s6ne e, Fydrocortlsone

But yr at e, rocortisone Cypignat [ocortisone Hem st ate,
Hydrocort.safhe mﬁerﬁ?@ aeéroq%ﬁe é’ﬁw g%sﬁénswr%aeﬁ&f. etf owing

Yl OCREHIORE of oAk o PUNBR e PBIRAP LA, GOl ARE UeRRkeg e

, et at e, i sol one Hem succCi nate
' I\/Et hy| gire draigscantiner ﬁthatnuan@ncxplanasmﬂa, ashdtarel asboseus disintsgrati?ey agent suabone

Acetate, .Prednicarbate, Prednis chloride, Predni soLo

(Pr eariacaict BREtest, of BT Lo AL PR LaHOD AR hoctlp SRS eRas Roat e,
Predni sitd-a0uchik VA sitRoR NS aY; :AveSeAling FoMi iAo hPSRRAR P BicRharin; or a

Preedni 3ol one Sodi um Phosphate, Predni sol oné Sodi um Succi nate, Pr ednl sol one

. St eag| BaverioRragentisud) @m@pn@entlbmhyl Pﬁlwilﬁte@ﬁ grange ﬂavonng

15 " When the dosage urnt form is a capsule, it can contam, in add1t10n to matenal of the .
above type, a liquid carrier such as arfatty oil. 'In addltlon, dosage unit forms can contain
“various other materials which modify the physical form of the dosage unit, for example,

‘coatings of sugar, shellac, or other enteric agents.

_ “The compound or its. salts can be administered as a component of an elixir, _
20 suspension, syrup, wafer, chewing g gum or the like. A syrup may contain, in addmon to the
active compounds, su_crose as a sweetenmg agent and certain preservanves, dyes and

colorings and flavors.

The compouno can also be mixed with other active mateﬁals that do pot impair the =
" desired actlon, or with materials that supplement the desired action. The componnds can
25 alsobe admnnstered in combmat:lon with nonstermdal antiinflammatories such as ibuprofen, |
- indomethacin, fenoprofen mefenannc acid, ﬂufenamic ac1d, sulindac. The compound can
.also be administered with corticosteriods.

| Solu’tiOns or suspensions used for parentei‘al; intradermal, subcutaneous, or topical
“application can include the following components: a'r sterile diluent such as water for -

30 injeetion, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or

other synthetic solvents; antibacterial agents such as benzyl alcohol or Inethy_l parabens;
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. (Predni sone Acetate), Prednylidene, Procinonide, R nexol onle, Supr ar enal
Cortex, Tixocortol Pivalate, Triantinolone (Triancinol?dnd2rtdioride, - '
- ~Triantinol.one Di acetate and. 25 . Trianti nol one Hexacetonide). |In another

“enbodi meWP, 0P8 5¢ct i ve conpound is administered in conbi RETUSH/BT20
_ alternation with one or nore other antihistimne(s) (H receptor o
- ant agQRtigkidants EiRAP LSS afRbrbidNidid & 1 S0ainAL Shikililitd; 6k BpeMIOBIGH S5 - that
can be used.in alternation or conbination therapy include al kyl am nes,

et hansflgiénedismindistraacetistacadsi bifers syshpasr acetatess citygies eri mhioghatasrandagents

" phenothi azi nes. Song, nen-| i mting,.exanples of. antihi s}i . . '
Bhtor ¢ e Semedt B 1Rt sl o R TORES o dePies o bR Rlfrsdithe.
Br-omaragkks .or Basdf Qth dsi iyRahRyric A6d b bddium (dydidxidy, | The) plenforx pidpatsatiofol adex,
Pol ar am ne, dexchl or pheni ram ne), Benadryl (diphen- hydram ne), Tavi st |
( c$ emsar ihgegnclopydyint apoyles. isneyahle syringes o aniplg dlosyaials made ofpglassor20
Jan-ualrpl/ 2005 WO 01/98291 PCT/-US01/ 19720 (tri pel ennami ne),” pyril ami ne,
Mar ezitne (cyclizine), Zyrtec (cetirizine), hydroxyzine, Antivert

(mecli zine, Boninpe), Allegra (fexofenadine), H smanal (astem zol.e),

Claritin (6radmmifiepd ingverewsly,: areiensdi sayerpe prea cPhiysiqlegiprlo HeBiadi ne)

Nol amgplal paTch ' 1T @%@5 PR papgan) .
Tacar??&?l(rlmt iIaz-f‘ne?mg'?\uig:lrieLnar%AS(ﬂt? ri rag’il(an)(gr%rot rlﬁé;ﬁ%%%, tge- '
conpo(PBShf the present invention is admnistered in conbination or
alternation with (a) xanthines and met hyl xant hines, such as Theo-24

(ideophyl | mng preftved Bhibddif@nt, db'fﬁgé l:d'gﬁ?ounﬁk QRS SrepB8 itliéalriers'iol au |

(oxitriphylline), amnophylline, (b) anticholinergic agents (anti-nuscarini c

- agent pyotetiche eampmindagemsbragic elimindon fomotherody.1chi asramconiioiladrdeasai de)
2T o ! EORIHY BB Cind ShoBORSRIPILE BRI Sy 08 2, 2
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglycoﬁc acid, collagen, polybrthoeste:s and polylactic acid. Methods for preparation of
15 such formulations will Be a_ppérent 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 introduced into the con't:aiﬁer. The container is 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
o 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 _systémic administration,
. thickening agenis, eﬁmﬂienfs and stabﬂ;zers can be used to pl_‘epéte topical compositions,
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(d) .cal cium ant agoni sts such as nifedi pine; or (e) potassiumactivators

- such as cromakalimfor the treatnment of asthma. Arthrit30cJarsared515 | n
-~ one enbodi nent, the conpound of the present invention pan also be -

~adni ni st BQH2 8%%H conbi nation or alternation with apazone, PGRHUSH/IST i ne,
chynopapai n, col |l egenase, cyclobenzaprine, diazepam fluoxetine, -

pyri dOEkﬁt@ﬁaleéidﬁﬂﬁﬂdeﬁﬂigr@enﬁlJﬁﬁ&deepélrolﬁlmgbée%maﬂ,exantﬁ%ﬂ guir( bypolysthyiehe) |
m sopr ost par acet anpl ,. super oxi de di snutase_m m c¢s, TNFa receptor

ant ag obiisectants ek 2msqrbigel emolipaty such s anmarl 19ils daneling gndcifs, fervatives, or
ant i de&{ g@ﬁgnts clun kinase 20 inhibitors or inmunosuppressive agents N
ganma ¢ trol eandonycin, cyclosporin (Neoral), methotrexate,

FK-506, gol d conpounds such_as I\/yochry3| ne gol d sodium _thiomal ate),
" platel et aceny/aﬂo hegompennds qasprhed heredi &5 rrémsatleﬁ of altemation hermny can)be

| I(gg‘ |b|r+u aste)ré@% %né'l ?ézﬁagﬁ?gtﬁ?e%%ugﬂ rTene Cl %nggﬁgg?ls ble cff

" i nhi bi prowikling dhectlgotarl Bdaestiyt the sparemtiu cdmpo | caruthoh . exthiritst hHIVl@'51t‘o‘&'1f.‘at ment

~of arthritic, dlsord |nd |bIe 1|t i C OXi ) e i.n :
“sanot heNORBE AP e the IR R s 2N B
al t er ngjy ?(EiBlo\ﬁ’ic"aﬁ %&?ep%lé@ilﬁ”)o‘éﬁtﬁﬁ oﬁﬂb&l&%ﬁfeﬁ 136 bSdn d%ﬁfﬁ&'@r%c Ofated at
corticosteri 6ds hat can be ‘Used in alternation or I nati on” t her apy

-| ncI uchn lapproanﬁenmsmlmn t &l troodifigatiomsr ¢anc effdst tHeGbjologicalo lattivi{yref otbied- M

ni sol I de) , JAznmacort (tr| anci pol one, acet e Becl o t 8 20 Janu ary
rePERb 8 PORE SPRCPE b LT Frer (e PrshLFIREHE: s G BRIV
_ FI overtte dskdspéd E}aﬁ%ﬁ@n% Heldetieaive aal yekang itk ﬁﬁmmdm:ﬁ acttwg? ,according to .
hydrocorti sone, adrenaline, . Alclonetasone D propionate dost er one,
Arci hdeoss mefiedsoret hasone Di propi onate, Bendacort, Betamet hasone

- (Bet amet hasone Acetate, Betanethasone Benzoat e, Bet anmet hasone
Di propi onat e, Betanet hasone Sodi um '

VIIL. Synthesis of the Active Comp‘oun'ds

A number of the co:mpou:nds of the general formula @D are lmown, 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, Ot*ganie Chemistry Thz‘rd Edition,
1995. The novel compounds may, likewise, be producéd by methods known per . se or

methods w]nch are analogous 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 reactmn, 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 ‘acettc acid, or p1‘0p101110 acid),; or in aprotic orgamic solvents such as ethers (e g.
g tetrahydroﬁ:tran, dioxane, or d1eﬂ1yl ether), liquid amides (e. g dunethylfonnamde, 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, hthmm, potassmm, barium, calcmm magnesmm ‘aluminum,

30 ‘ammonium, or quarternary ammonium hydroxides, lower alko}udes (e g. methox1des
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5 Phosphate, Betanethasone Val erate), Budesonide, G clonet ha’sone, o .
Ci i proci nonide, d obetasol Propionate, C obetasone Buffrarreuany @€6%t ol one

' ~Pivalate, Coprednol, Cortisone Acetate, Cortivazol, Deflazacort,

DeoxycorWOW#9%0¢et at e (Deoxycortone Pival ate), DeprodonePCDESewIHS,
Desoxymnet hasone, Dexamnet hasone (Dexanet hasone Acetate, Dexanethasone

| SONi GRIdkRREE rePBHRARIER SIGorRRRAS WdRdtes, SEaTEhyRReLe oS0RhidER 16 lower

Met asul phobenzoat e, Dexanet hasone Sodi um Phosphate), Dichl orisone Acetate,
Di f1 osewdery Biteet(age diiBironyd orpides ve methgipheny] aiides)pr Bamarye aromatic
Donopr ednat e, . Endr y.sone. Fl uazacort .. Flucl oro e Acet.oni 1
FI udr EBEi %HeaSA@Iﬁjﬂ?’e?e?ils Rels SRt Fﬁv‘ui.f“reatsh‘.zlli@‘(()'13 g Pi valP’aglgﬁh,yl %
Fl.uni $glcidfe, &‘%@@h@ﬁie%@veﬁ%%ﬂb@ﬁi ethkhg%erﬁﬂs siey alsb beossd.i n Butyl ,

Fl uocor't ol one Fl uocort ol one Hexanoate | uocortol one Pival ate),

Fl t hqgl | ' t hol. Ac . L e -
Fi Sor eani oAb guatgpt PTG OYiSH 8 Bhiorific, dRRE BEIGIETIRE
B |I:liyaldci mﬂ?ﬂéjﬁsglfhﬁbwagﬂ a&ﬁ?ﬁ?ra@iﬂsoﬂ??&lﬁa& bada?mém&dimic; bi{ mhebhmxgmlﬁjm Eapid),
rochl ori de, rocortisone. (Hydrocortisone, Acetat.e, rogorti sqQne
But yr dawer cahemdicopeids Gveh @pp fespe.e 2095 05 cE‘ioﬂoé%’n é‘?id}ale 'Fﬁ%c’gé fed

Y 0T ORGbLLARESRHLYE (R ANSCac 455406, S UBORIEPCIRRCL),
Hydro%gl{bh onelf@%ﬁgl?g%e , ?ﬁ%@%ﬁ@lﬂé@%@re nl.sone,s’ t i;7_I pr%g:ﬁics%l one -
( Met hyt peié tonl ewhanpe régind.at e, Met hyl predni sol one Hem succi nate, = R
Met hyl pr edni sol one Sodi um Succi nate),. Mpnetasone Furoate, Paranethasone

?.ggt ate, PrednlLabPdls bt S@! &@&@:&bﬁ%% ihFangé of BLIGENT SRERAGDLY

edni sol one Acetate,” Prednisol one m succi nate, Predni sol one Hexanoate,
Pr edniaswbomnempiatrad.aThbs tibeed astibvmmey So diomm3 Motades to?dhonrvat €,
Pr edni sol one Sodi um Phosphate, 25 Predni sol one Sodi um Succi nate, -

- Predni sol oneSla8ae! RktonsPl 26 poRaed obEakaYy tihetel saits stRiddnirsone
Acet ate), Prednylidene, Procinonide, R nmexolone, Suprarenal Cortex,
Ti xocoeecdve geupsprgsatt iy fhesstating mptaialsro aHeinieVegh e SENFR itWaL IEH{SIRE| nol one

Di i ang| . Hexa. L * anol whadi o
ot v e tedones S RAESORIAF 66 RLBE but 1k FBOAIGIm REBAC FERETY e
0115 D MMhedtoRe Gresetsalerini abteatitd Gravpk dnBtgani Chomiésy" ONSAIRS]ike. The |

protecting group may be removed after the reaction in a manner known per se:

-

1-,3-Bi$-(substituted-plienyl)-Z-propen-l-ones ,

The 1,3-bis—(sﬁbstituted—phenyl)-2—prdpen—1-one coi:ﬂpq’iindé of formulé (D) and
formula (IT) can be prepared by known procedﬁre;s and techniques, or routine modiﬁcations
20 theredf.- ‘General procedures for preparing compounds of fom_mla (D) are set forth in Schemes'_
" 1 throughs6. - |

<

Generic Syntheses -

| The 1,3-bis-(substituted—pheny_l)‘-2-propen—1~one compounds of the pfesent invention

25  can be readily prepared by someone skilled in the at of :()'r'g_anic synthesis using commonty
| known methods, many of which are described by D. N. Dnar in The Chemisﬁy of Chalcones
and Related Compounds (Wiley—Iﬁtcrscience, New-York, 1981), that isiincorporated herein

by refé:ence, ‘As shown in Scheme 1 through Scheme 6, tj}picaliy a substituted acétophenone

is condensed with a substituted benzaldehyde in the presence of a suitable base in a common
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- Azapr

_Exarrpl es of NSAIDS that can be used in al ternatlon or conbl nLtlon t her apy ,
are carboxylic acids, propionic acids, fenamates,' acéfid¢amnys2005
pyrazol ones, oxicans, alkanones, gold conpounds and ot hers that inhibit

" prost aglwiadms2eynt hesi s, prefer abl y by selectively 79 20PSIABAYIPTHO05 WO
01/98291 PCT/ USOL/ 19720 i nhibiting cyl cooxygenase-2 (COX-2). Sone

nonl i g%r%‘?‘gggégﬁlagén%d&%‘%ﬁﬁ%%éﬁﬁﬁ &%e@@f%l S eﬁfg@ﬁl'c%s@nd

‘VOXX one non |mt|ng exarrp es of aspirin
(acet yhrsbd byl Sediam 8)droxdee ptefeuhreﬂlmmgsat baseD’Ibamﬂctiol(t g@n begaried out

| | sal Tri sil h di
211 oJn AvEroR R iprval talEeAtE i PrRLgie o5 RRE api e by BF vhé RN i o
(Motr h%-kf r@"]%nlthe ?%bgéﬂd% oReh M0z eBARS VA efiRaiT 6t of tﬁ@@h ?i,nngﬁl terosen

sodi u nopr of en) , Or udi s (ketoprofen), Ansaid (flurbiprofen),
Dagpr halogenxaybstminitivn, m&cbdﬁm@ramel(em@r@fﬁa‘ﬁém c acid, Meclonen), mefenanic
acid, Indocin (indonethacin), dinoril (sulindac), t01 metin, Voltaren

(di ci of enag) hetbrB8iyl 8r 8RR RGINg is MRindhRbdGed Biteplab iti m&@neuysmuum one),
Tandeari| {(oxyphenbutazone pi roxi cam (Fel dene), 10 Rel afen_(n net one) ,

*Mochonsither Qmmb@tbcnfahe phényhaings dyrough a&%ﬁtﬂ-qagﬁjyzgdoqrpmcou gﬁgpn.
th t )
e N s e%?%l%* oAl

. (hydr @Wé@é&wtmng%ﬂmhafaﬁiw@onﬂdmng(reannonsﬂczat bendeddFhe palladiving-

Al cl of enac, Al rni nopr.of en, A|OXI prin um Aaﬁll’ln Am‘eng ?Sw‘flum
ARD dopgtalynei Smkﬁ 6?;"(0899 RoPReferrein el a‘?ﬁegémilﬁsgqu}]@ SBTqesHIE 3 dSARY

Sal i C %a}\e gﬁeceﬁ‘{s dvafces atﬁé)fdhﬂgs- @&h&meof AdtRRD|

azone, azac endazac Lysine Benoryl ate, Benoxapr of en,

Benzpmﬁwt!im&nﬂ%rgapdaﬁiemophﬂpsirl@@ml@% (17 Ongmww:‘ Shbinc {199%, SE@rdenac
R B DR R0 o I S ey GHROAR B
Tri sal, GULftPre FRAEAOE sSTObACH} Me Sl BBLREA (s Ehpleay LI abe d@mﬁeamee,
15 (DMRE). As shown in Schemes 1 and 5, this cross—coepﬁng 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 heterocychc ring. Alternatively, 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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20 Conetacin, Conixin, Coracetadol, Cynene, D acerein, Diclofenac .
(Di cl of enae Di et hyl ammoni um Sal t, Di cl of enac Pot assi udf Dheiapiverde>
Sodi um, Di-et hyl ami ne Salicylate, Diethylsalicylanide, Difenpirami de,

- Difluni 3‘3901/5218% one, Droxicam Epirizole, Etenzani de, EPETRAISPHI9820 Et hyl

Salicylate, Etodolac,. Etofenamate, Fel binac, Fenbufen, Fencl ofenac,

Fenopgaliay p Ea?afedms sk AERR 1 ARIAOH I HoaniE tﬁwsmc%ltﬁeh@&sﬁueﬂsnes

- Fl uf enami ¢, Fl unoxapr of en, Fl urbi profen (Fl urbiprofen Sodiun,
" Fosf osabenzaldahxﬁeomy algp s@@mnme or B1a¥e maaoilu’o;hzﬁlg/gmlupséammys, a%@el;mlﬁol d

e S e R R e

| sani feazdiCor thaPMaicBmpliss isoion T ke 88red HROERE, ane 'ihonﬂﬁ'lﬁ}%lﬁhé& in the
Tr orret amol , _Lithium Salicylate, Lonaz.olac Calcium Lonoxicam ' Loxoprofen

otli uAt ms Pheosasie) protect Saesyrsghibilizing s yiirier 0 e ERtionaRrRe

%I ﬁ;?ﬁ%@ﬁ@g lﬂlat e, {q\/g:{ iazi ni Ctﬁéﬁ %F E‘:ég?e S%%lg%((?)ﬁgaf %&%&%@a‘azn(%fgt I?/g’# ezoI ac "7-
Mor az@nss tdymbtscﬁbo Gréleps Mﬁrgmﬁé Stithbss (WHERIGW NRrISaI000Y kad 4. J. Naksret one,

“Napr oxen Na oxen Sod| um , N fenazone Ni fI um c ACI d N| rresul I de,
Oxani #hW; RERLAE T HAEICH IIEBCSIS #gentsand

- Pheny e ; | 200 ]?o%&c I 7 _
. Phen m%%&o Fﬁ% flde | ceﬁa@lﬁ’\/\%%& qﬁ rgg E‘fﬁg&{ jb?ﬁ e A t|3cyl at e,
PLKk etm&)&h}c\ protéhm@zgrbaps mEiude)matam toRirofecbileshol Kresterspiogiretect Gétrbmg&al o
Progl u aC| n | eat e, .Proquazone Proti ZI I c Acjd, . Ram fenazone

~ Sal ac¥ PS\OF PAEREmalEs A Rfoteel, PR frogpourdyy of, thegpresgnt inveption a1 e,
Sodi Ui Qﬁ@fémﬂngt SroteSRd ML ESRkES Vi sléﬂéh HMheadr e Si8otiveRdieiiBve

Thi osal i cyl at e; i'ndac,  Superoxi de Disnmutase (Orgotein, Pegorgotein,
Sudi stﬂmseeprotec&g raseeps, usng |“tﬂlizeﬂﬁﬁéJJISH@1naldhbn®M|pmedm@ﬁdmglmrtherﬁmdam ne,

AT AETE VI SRR A LA S

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 mcludeds
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

920




Sodi um Triethanol am ne Salicylate, U enamate, Zaltoprofen, Zidonetacin and
Zomepi rac Sodi um 10 Cardi ovascul ar Di sease Conpounds ddefanhudxy 268Fbi ni ng
wi th the conpounds of the present invention for the treatnment of. -
car di ova¥®AP1aB2Yi sease ~enconpass a wi de range of therapelRGIEUSHAPBANdS.
Real bile acid transporter (1BAT) inhibitors, for exanple, are useful in

t he prers@ist prebdpY Ghvdian, B dllagSpthised ARfitbdsNalp3iatitle Akl nd\on or ,
PCT/ US95/ 10863, herein incorporated 15 by reference. Mre |BAT inhibitors.
‘are desedibbhprgpirad Bomuosyn gatng makstals.n i ncor porated by reference. Still
further IBAT inhibitors useful in the present invention are described in

U S. Application Serial No. 08/816,065, herein incorporated by reference.
More | B. AT inhibitor conpounds useful in the present invention are

) descri,@ﬂiﬁ Eﬁ/s40375, and WO 00/38725, herein incorporated by ,_
reference. itronal |BAT inhibitor conpounds useful. in 20 the present

i nyention are described in U'S. Application Serial No.-08/816, 065, herein
‘i-néorporat'ed by reference. In another aspect, the second biologically
.active agent is a statin. Statins |lower cholesterol by inhibiting of ,

© -3- hy drEheyfolomiighgxapiplesaarg indastopd rie ba iflidiati@e Anlyr adiuat awé inteadddelp. lireitz y me

i'n the, chol est.erol biosynthetic path . The statins_.decreéas iver
 chol edhEPeRS T RregHE AIGHEOR iRV abh o biatesRetEs R AELTOLGH bave been
LD T QRRpIALS. iiRided O 03RRI AR NMR G @A Planalic S hRiRs
(G undy, S - New Engl. °J pled. 319, 24 (1988); Endo, A Li pid Res. 33,
1569 (knowa)ty thase gkitlad mythoartt he agent and the dose used, statins nmay
_dﬁgrease plasma triglyceride [evels and may increase HDLc. Currently the
stdatins, on the market are |lovastatin (Merck), sinvastatin (Merck),
pravast ati rgchemseklyo and ‘Squi bb) and fluvastatin .30 (Sandoz). A fifth
- statin, atorvastatin (Parke-Davis/Pfizer); is the nost recent entrant into
the statin markgt. Any of these statins or thers can be used in
conmbination wthjjthe chal coffes of the present invention. 81

NaOli, EtOH -

Ar-B(OM} or HetCycB(OH)
PdPhPY :

Pl

VEtherne glycol dimethyl ether
Na2C03, Heat

HelCyc: heterocyclicring -~ -

'-1'5._‘_ A - VE.xample'l:
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20 Ja'nuary 2005 WD 01/98291 PCT/ USQOL/.19720 MIP i nhi bit or conﬂ)ounds usef ul .
in the conbinati ons and net hods of the present invent2@nJewepry £80a wi de

o variety of structures and functionalities. Some of the MIP inhibitor

conpoundwoofi/gpzait i cul ar interest for use in the present iPCIRUS0LAIT20T €

di sclosed in WD 00138725, the disclosure fromwhich is incorporated by

ref erence. Desctiptions of these ¢therapeutic conpounds tan be found in’

Sci ence, 282, 23 Cctober 1998, pp. [l 751- 754 herei n incorporated by
reference. Chol est er ol Hak ANt g ‘ pottads useffid in the

conbi nati ons and net hods lon conprise a wi de ‘vari ety
of structures and functiong ch chol esterol absorption -

ant agoni st conpounds Of cpdr 1 ar interest™NJ8r ~ugg;, in the present .10
invention are described in US. Patent No. 5 767, 115, herein |ncorporated .
by reference. Further chol esteyol absorptigR _antagoni st conpounds of- '
particular interest for use i'n the presen¥ inyention,-and nethods for
maki ng such chol esterol absorption antagonisst_gonpounds are described in

U. S. Patent. No. 5,631,365, herein incorporated by reference. A nunber of
phytosterols suitable for the comnbination theraples of the present 15

I nvention are described by Llng and Jones in "Dietary Phytosterols: A
Revi ew of Metabolism Benefits and Side Effects,” Life Sciences, 57 (3),

195- 206 F-[RdjmethoxrSe(thien-2ryDpttenyh-1- M&tpmntm«pﬂleh};l)df-pmemlemcar use in
t he conbination of the present invention are dofibrate, Fenofibrate,
Ciprofibrate, Bezafibrate, Genfibrozil. The structures of the foregoing o
conmpounds -can be found in WO 00/38725. 20 Phytosterols are also referred to

OoRer AR NS BRSOt SERE 5L o8 bR Ol ABLRELSS | |
- anong dinethplytepsdiessts (1.6 4967 mridl wrhisaﬁdeariﬁarﬁaﬁomqsmﬁspmbdiuwentlon

Wwe
are saturated:- phyt osterol s or stano?E Add| ti onal, stanols are al so
descr hyédepxifde selutiony (50%nt rakk was added dropmse The mixture was stirred at room

temperature for 2 h, Water (20 mL) was added. The precipitate was filtered out, Washed with

_ water and dried over an oil pump to give 1.91 g (65%) of the desired product, 3-(3-bromo-
10 | 4,5-dimethoxyphenyl)-1-(3,4,5-trimethoxyphenyl)-2-propen-1-one, as a -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)palladmm(()) (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/efhyl 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.
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useful in the conmbination of the present invention. In the c$nbinatf0n,of!
‘the present 25. invention, the phytosterol preferably Zdodpriges 2405t anol .
- In one preferred enbodi mrent the stanol is canpestanol. In another preferred
- enbodi meEWO §18829%t anol i s7 chol estenol. In another pref erBEHUSMEAEI rent t he
stanol- is clionastanol. In another preferred enbodi nrent the stanol is
coprostanol . In"another preferred enbodi ment the stanol is ~
22, 23-di hydrobrassi castanol.. | n another enbodi nent the stanol is

F oo RO s B RL ey SRl B T het LR and <R Ml e o

Anot hegegritRd i e lrt il gRiATAhethBYEL B SRWERINIRBISESIS 1t her apeuti c _

conbi nati on of a conmpound of the present invention and an HDLc el evating
" agent In one aspect, the second 82 20 January 2005 WD 01/98291

PCTI USO1/ 19720 HDLG el evating agent can be a CETP inhibitor. 1ndividual

CETP i nhi bitor conpounds useful in the present. invention are separately

de8cribed in WD 00/ 38725, the disclosure of which is herein i ncor por at ed
by reference. O her individual CETP inhibitor conpounds useful in the .

- -present invention are separately described in WO 99/14174, EP818448, WO
99/ 15504, WD 5 99/14215, WD 98/04528, and WD 00/17166, the disclosures of
which-are herein . incorporated by reference. Qher individual CETP
.inhi bitor conpounds useful in the present invention are separately _ '
descri bed in WO 00/ 18724, WD 00/18723, and WO 00/18721, the disclosures of
‘which are herein incorporated by reference. Qher individual CETP inhibitor
conpounds- useful in the present invention are separately described in WO

'~ 98/35937, the 10 disclosure of which is herein incorporated by reference.

I n anot'hér aspect, the second biologically active agent can be a fibric
- acid derivative. ' ‘ : o
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. conposition conprising an g

~ Fibric acid derivatives useful in the conbinations and nethods of the .
present invention conprise a wide variety of structureé¥ daduary 2005
functionalities which have been reported and published.in the art. 15 In
-anot her W@ &nt the present invention enconpasses a PCT/USOV19720.

t herapeutic. conbination of a conpound of the present invention and.an
ant i hyper t BR&hpie TagRNt Subltfieed e FHeayl-3- e%@édrﬁﬁﬁh@?ﬂpﬁﬁﬁbﬁﬁﬂfﬁnbé{ hi gh bl ood
‘pressure. In another enbodi ment, the chalcone is admnistered in

caonbi nation with an ACE inhibitor, a beta andrenergic bl ocker, alpha

andr ener gi ¢ bl ocker, angiotensin Il receptor antagonist, vasodilator and
diuretic. 20 VI. Pharnmaceutical Conpositions Any host organism including a
pateint, mammal, and specifically § human, suffering. fromany of the

above-described conditions can be qL:d b

y the admnistration of a
0 e conpound of formula (1)
eof 4-eptionally in a

or a pharmaceutically a

pharmaceutical |l y. acceptabl&a.cafrier diAuent. The conposition can be’
-admi ni stered in any desired mainer, including oral, topical, ' parenteral,
“intravenous, intradernmal, intra-articular, intra-synovial, intrathecal,
intra-arterial, intracardiac, intranuscular, subcutaneous, intraorbital,
intracapsular, intr aspinal, intrasternal, topical, transdermal . patch,

“vi& rectal, vaginal or, urethral suppository, peritoneal,” 30 percutaneous,.
nasal spray, surgical inplant, internal surgical paint, infusion punp, or .
via 83 20 January 20p5 WO 01798291 PCT/USOL/ 1972Q -Ccatheter- 11 gne '
~enbodi nent, tihe agent and carrier {are adm nistergd in a slow reliease

formul ation SlﬁIh ﬁs hn i nplXant, bqlus, arZicle, 1fikkeltingwoint("Grrjoparticle
or  microp X. NO. - ' _

2 2,3,4-trimethoxy | 3,4-dimethoxy-5-- 94-97

(thien-2-yl)
T3 | 3,45 rmethoxy | 5-(5-acetylthien-2- 109-112

yD-3,4-dimethoxy

T4 | 3,4,5-trimethoxy | 5-(benzo[bltimen2- | 150-151
) y1)-3,4-dimethoxy '

5 | 3,4,5-nmethoxy | 2,4-dimethoxy-5- 75-80
| ' ' (thien-2-y1)
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nanosphere For standard information on phar maceuti cal fornudatlons see
Ansel , et al., Pharrnaceutical Dosage Forns and Drug Déﬂlweﬁyasyéﬂeﬁs
~Sixth Edition, Wllians & WIkins (1995). An effective dose for any of the
herei n dB&9%498Y conditions can be readi | y deternmined by REEUSHLEITH

- conventi onal technlques and by observing results obtained under anal ogous
circunstances. In deternining the effective dose, a number of factors are
considered including, but not limted to; the species of patient; its
size, age, and general health; the. 10 specific disease involved; the

- degree of involvenent or the severity of ‘the disease;.the response of the

. 25-750 ng pgy”day Yj cal ddiRgBR for topical appl

i ndividual patient; the particular conpound adnlnlstered; t he node of

admi ni SehemeDn; the bi oavai | abil'ity characteristics of the preparation
" adm ni stered; the dose reginen selected; and the use of concomtant
medi cati on. Typlcal systemc dosages for all of the herein described -
conditions are those ranging fromO0.1.ngl kg to 500 ng/ kg 'of body 15 wei ght
" per day as a single daily dose or divided daily doses. Preferred dosages
- for the descrijbed conditions range from 5-1500 ng pgy day. A nore
~ particularly pileferred dosadeB(Od} drietCeti(©bh condi tf ons ranges from
eat i are those
und.}The conpound-

' rangl ng from 0. 00 % ?TveHcorrp

- is -administered }g suf f Edviane dyceedifethybathes al | evi dt e theZundesi r ed

20 synptons and the el ini calNagPgndiagisociated with the congftion being
treated.- The active cgnmpound is included in the pharmaceutically acceptable
carrier or diluent an amount suffici eﬁie@y&*@&w}i"rmﬁo a patient a
't.herapeut'i c a orrpound inviva in the absence of serious toxic
effects. Th% foncefft ration of "active gonpound in the drug conposition will
- depend on 5 i ! e ion rates of the drug as
wel | . as other ctors kno he art. It is to be
not ed t hat dos ag)ﬁ %/“?A Ges wi rity of the condition
- to be alleviat isto be #her understo hat for any particul ar
subj ect, specific dosage regi nens should be adjusted over time according
tosthe individual need and .

" Example 6:

' 3 [5-(benzo[b]th1en—2—yl)—2 4—d1methoxyphenyl]-1-(3 4 S-trlmethoxyphenyl)—
Z-propen-l-one
Eﬁ-GA: 5-Bromo—2,4-dimethoxybenzaldehYc_1e (49 g, .20.0'. mmolj was diseolved 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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t he professional judgnent of the person adm nistering or supervising the .
adm nistration of the 30 . conpositions, and that the ddsdgeurangd®dSset
forth herein are exenplary only and are. not intended to linmt the scope
or. practVO#M@B2%he cl ai ned conposition. The active ingredCEHSONA284 20
January 2005 WO 01/98291 PCT/ US01/19720..be administered at once, or may

be di \Bedﬁﬁ[byﬁioﬁh@efﬂlﬁ&%mc@clm7|glz4meg ah@ sbéiumdiiivnaicaobiiond® M@0/ ng
intervals of tinme. A preferred node of administration of the .active

- “conpodild WP addeck The erigarg ves sirred at goflp undennitioseipBs 2t ihons. Wppp coling al | y

| Nl UG8 r @ I braflrt, HE Vs B2l i WG S dBbted w%@yacea& ELARAL 11N

gel at i h capsul*es “or I nto pur pose

ther a@hwelveasammrawsﬂdoaim@mﬂfdwmmhpmtsdosnmrgdl Gh&mmlhﬁgtalphp(hmwetﬁyw th -
excipients and used _in the formof tablets, troches, or ﬁ)j sul es

Phér m&@%@tﬁl &dl thenc dabagrr M r&h(ﬁé/‘ag@ﬁt@e degiraf or-(aeza enrdey Br2, ‘é\'l s can

be i neGhH %nﬁ?ﬂe% gf the conposition. The tablets, pills, capsul es,
'troches an & ¢an contain any of the following .10 |ngred| ents, or 7 '

.conpounds of a simlar nature: a binder such as rni crocrystal l'i ne
~cellulose, gumtragacanth or gelatin; an excipient such as starch or
l'actose, a disintegrating agent such as alginic acid, Prinogel, or corn
st ar cBL4'A"-Trieitoayacetphbnas ﬁa@ﬁgsllu?nmmebrmthﬂsomérmtﬁban (5QImdi-ant such.

. as colJ oi da li,con, di o etenjn ent h a e or

a5 con P bydueiaf pion 150G, anrLy e Mo BBk IR 3, A P o) o
Ol@ngﬁbniﬂe?ét&re' fag 30 haindhan 5I(B@nﬂmmenizry1}-zf4%ﬂaet@x?b&@amehﬁ1e {2 ean.7
contain, in addition to, material of the . above liquid carrier

such zuned) fiemt l}ix'tﬁﬂ was addeddiand dhe misgurequasstirred %irrﬁﬁmcf&ﬁlpéﬁlﬁﬂaloﬁenﬂﬁﬁ ous
exanpEe el el yHooE Brafffelewig BRECLET it A Wb QERBTA ol T
or itpusp |t6 giveBM Ra92%yon tist dusizel 35 dbanoitidat- 2@1)-an-delmethmwpha@1] -1- _
ZSZPS ?itlﬂ-,ov? ﬁplyjcyphe\ll\l?r{)-eipmggr?-\i\{o%% pggdr{}c? gs g.?oemil, Imkg 194- 189% %D M?&@d notn
15 MHz, CDCL): 8.09 (d, 1 H), 7.93 (s, 1 H), 7.83 (d, 1H), 7.78 (d, 1H), 7.67 (s, 1H), 7.52 (4,
1H), 7.25-7.38 (m, 4H), 6.57 (s, 1H), 3.9-4.1 (m, 15 H). Anal. Calculated for ngH2606S 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. |
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active conmpounds, sucrose as a sweetening agent and certain dreservafives,,

dyes and colorings and flavors.
~active materials that do not

t hat supM@Mse21t he desired action.

“‘admi ni stered in conbi nati on wi th nonst eroi dal

i mpair the
The conpounds can
antiinflammtories such as

desired acti on,

25 c/s1hg720

The conpound can al so b¥® miaxedrwi 20050t her
or with materials

i bupr of en, ndonet haci n, fenoprofen, nmefenanic acid, flufenaric acid,
sul i ndac. The compound can al so be adm nistered with cortlcosterlods -
Sol uti ons suspensions—used for p renteral .intraderns 2OQUS, Or
t opi cal gﬁﬂ?P@a i on can itcl ude the fol | owi fg compone tQ“@¥W&EW¥ﬁ '
di | uent |sucggas water for 30 i nj ectijon, saline solution, f|x€@20lls
pol yet hyl ene, gl ycols, glycerine, propylene egcoI or 'othe ynt hetic

" sol vents eri as—h C abens;
85 20 Jcm e E: b T o A R i | |
ascorbi ¢ acid or{sodiumbisulfite; chelatlng agents suth as :
et hyl enedi ard net pt r a2p6-itdmethoxlyy buf fenetionptd-(taen-2ed) atl@3-180i tr at es| or

.. phosphates and agents for t he adju<tnent of tonicity guch as sodi um
-chl ori d¢or gdext{ose. au] IS Bk B (aed 95y 1P 194597 SUCIT pS .

: hydrochloric,acid'or sodlu ﬁﬁggrOX|( % %arenter Dr eparati on can be
enclose%i A—PO Y '\"”2 cpnosable-sviinges—or MIIfIWMB of
gl ass of pygstl.. %hr GOKEr ed. FH@PEWE%gdgp?W Pr dd3carrier b are

physi-ol ¢gical saline,_ bacterlostatlc water, . Crenophot ELFE (BASF,
Parsippany,th) r phoéﬂh@h@ﬂbuffere@ﬂm&&bmeS«ﬂwas¥ﬂdn065&5a preferred
. enbodi mgnt, the Jctive conpounds ar¢ prepared with carfiers that wl
pr ot ect [ThejToNPPUNT 30RLARIHEAPT d ¢ 1 m 2iyIpm TNE188qYp - such ap a
control [ed rel ease fornulatlon I n¢l udi ng i npl ants ‘ang n1croencapsu at ed
. 1 B I o\,oi- onme P nnlnnr '\r~| .
14' 3,5;dimethoxy 3-methoxy-5-(fen-2-yl) | 135-140
15 2,5-dimethoxy 2-methexy-5-(thien-2-yl) - 96-100
6 34,5 rimethoxy 34 dimethoxy 5-G3- |0l
pyridyl) |
17 | 2,5- dJmethoxy—4—(thlen—2- 2-methoxy-5-(thien-2-y1) | 54-73
ylnmﬁm»go ‘ '
i ~4-iodo-Z-methoxy | Z-methoxy-3-(thien-2-yl) | 150-155
19 3-methory4-(2- T methoxy-3-(thien2yl) | 92-94
pyridylmethoxy) | -
70 3. 4-dimethoxy 5-(bonzo[bthien2-yl)- | 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
Carbonylbel_lzyloxy)-S- : | |
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bi oconpati bl e porynérs can be used,
pol yanhydri des,

pol yl act |
‘apparent“’d’Pﬁﬁge skilled in the art.

pol ygl ycol i c acid,

aci d. Methods for preparation of

such as ethyl ene vinyl :
pol yor t hoestlmnaagrd2005
.15 such formul ati ons wl|l

be
The materials can ACTPNYI9BHt ai ned

col | agen,

acet at e,

©oor

comercially fron1AIza Cor poration and Nova Pharnmaceuticals, Inc.
Li posorraIExansplsp nsi ons (Kncluding [[1 posonesz ar get ed oMai:mgtpﬁhtce | s
wit h nmopocl.onal jantibodies to V|rah antigens) are alsp preferred as
- pharmacgut t@l | 'yl acceptabl e carriers. These may be prepare cordipg to
met.hods| ] mown t @ those skilled in t he art, for exanple| as describedl in 20
U. S. Pajent No. @4, 522, &hdthxni ch 1 s|incorporated hereih by referencejinits
entirety). For [exanple, l|iposonme formulations nmay be prepared by :
di ssol v | | MWWWW
et hanol pm ne, . sjt ear oy 0S hatldyl chol 1 e, arac% Phosphati dy
chol-inej and cholmmhmmﬂﬂﬁnmhtm@ﬂoxﬁp ganic solvent that}is then evapoyated,
~ leaving| behind & thin, filmof dried lipid on the surfhce of the conf ai ner.
_An aquebus sol utfidmPROBhe conpound|is 25 then introdufed into the -
'containgr. The gontainer i's then swirled by -hand to frge lipid mater]jal
-fromthe sifes qf 4-{(hemombtaaybexypid | Ranethepebdthiéi-piyl) pgg8egat es, thpreby
form ngl the |igosomnal %ﬁ enS|on Sui t abl e vehicles of carriers for '
- topical| applicat|i on carf®Be%t epared{ by conventional tgchni ques, such as
| otions|, suspendions, ointnments, creanms, gels, tincturps, sprays. powders,
30 pastes,2§Iomfrele&ﬂuﬂmmaﬁbﬁbrnal gemethesy-S<tneodiyloy 22&25%r appl itation
.to rectjl ;- vaglnal naﬁg%P ) ‘mucosa. In addition fo the other "} .
materials |isted @9§¥enlc adnini stration, thickening agents,
ermol | i ent.s_and <tab|I|zers can _be ugsed to prepare tODI“a|. conpositipns.
20 -Jandar y 27005 | WO dmedigry#4-(4°CT/ UsBanatbannShaen2od) bi63-h7Qkeni ng hgents
i ncl udg petrol at ntha1 gum or polyethylene, hunmectanfs such
as sorhitol, ent||léﬁ&§®ﬂ§ﬁ%ﬁ m peral oil, lanolin pnd its derivalives,
sqyal ene. - ‘
a 28 3,4,5- mmethqu ‘2-methoxy-5-(5- 111-115
| 'nmﬁqﬁﬁeryD'
35 3 4-dimethoxy ethoxy-5-(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
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86




Any .of the conpounds described herein for conbination or alternation

~therapy
~tother
parent .

can be

eci pi ent,

Bpse,

i s capabl e.

or that exhibits activity itself

5 adninistered as any derivative that uifodaadainitd5ation
of providing directly or indirectly, '
Nonl irdWusSeg/1£26npl es

t he

ar e t he pharmaceutlcally acceptable salts (alternatlvely referred to as

"physi ol acceptabt satt-st ) ahd = puunu whiTct "; :
‘al kyl ated or g%:e;’/l ated at ,Xén approprii ate position. The iVl |-c°§| ohs]can
affect tlhe Nopl ogical activity of the 10 conpound, in gome c@€®s incyeasing
the actijvity ovet the parent conmpound. This can ea5|ly be assessed by
pr epari fg—thg—det 1 T ﬁ'_ By j@et TVvity |
accordi g tg . knq gq¢&¥ Ogéghggﬁh53yn%ﬁﬂ%|s - 1%gﬂrlquag%pounds A :

" nunber f_the co Tlnmmric of the nenpcal formu (1) arelknown whereas many
of 115 [t he 3¢onppunds-HP-HmethgERer al ?‘Gﬁiﬁ‘l’@]ﬂmﬂl %Ylé'znc\lép'légrrpounds The”
known canpounds fmy be isol ated or dynthesi X&n accoldance with nefhods
fromlitierature Jor nethods anal ogoys thereto, “an non-Ilnltlng exanple is
_taught h an_n Chemistry Third Edition, %._Ih.e_nmel
~conpounds . 1{kewi$ ,‘HEﬂ%FBduced iﬂbqﬁﬁﬂﬂﬁﬂ9ﬁ%ﬂ§%3 ﬁéﬁ 2or et hods
whi ch ane anal.ogpus to such nethods.| 20 Co s of geéneral fornulaj(l)
are prepared by feacting an aryl or cyclic tituted ketone with an aryl
- or C‘yc| ile—substit.ut nrl al-dehvde-—Thi ction whi.ch .1 condensatdon 7
reaction, i Osuifably EFRFREY out. und%tbe&%?[ﬁ]thﬁﬁnﬁaﬁg}ez‘ tjgﬁﬂgd condi {i ons..
The regction maybe suitably carried out igdRhgr Or pyotic organic | '
.solventg such asj | ower aIcohoIs (e g. methanol ; ethan |, or tert-butanol),
or | ower—eatrhboxyi —d ce—aeid glaci-al— 26 acetie aete—{ or
pr opi onilc 'aégd) &r“ﬁeﬂmﬁﬁpo@ﬁﬁngrﬂgrl c wa%ﬂgﬂ% a t)g'[’hers (e.g.
tetrahydrofu rany dioxane, or diethyl ether)., liguid amdes
di met hylff or i dp, 02,3 éaaetboky | phc s%HdhﬂﬁeﬁIWﬂé)(ﬂHm-m t1AY1134I f oxi de| or
hydr ocafbons (e.pg tol uene or benzeng), kures of {such sol ventsj Wen
carrying out the|reaction under ba5|c condltl% t he base  may be se¢l ected
fromsodium lithium not assium barium calcium nagoési um: _al und nuin

o - 3 ,4-dichloro-2-hydroxy Sf(benzo[b]thien-Z—yl)-_Z- 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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30 amoni um or quarternary anmoni um hydr oxi des, J.
87 20 January 2005 WO 01/98291 PCT/ USQOL/ 1972 (Vagtrhoxi 2&&S
car bonat es,

nmet hoxi des,
buoxi des) ,

bor at es, ox

secondarWwo9azd (e. g. diisopropyl

| owe

i des; hydrides, or

am des or

r aIkoxﬂdes (e.g

am des of | ower

tert

met hyl phenylpcanisdgsgz2o Pri mary

aromatic am nes such as aniline, free secondary am nes such as dinethyl
~am ne, ¢h afthe—ptrRertthe—gr—pyrrotgtte—as we-l—k—g@—fl—bas-t—eﬂ—on '
. .exchang rke%ifilﬁlg may al so gig used. 5(Acid cat gaysts may bé“ g&o&t from
~ hydrogen chiNeri dg, hydrogen bronide,| hydrogen iodide,|sulfuecy acid
sul foni ¢ acids (such as. parat oI uengsul foni ¢ or nethanpul fonic acid)
.|_OV\BI’CIUU)\y||\, .-"'(_ 1 1€ t proprofte—acter—+pwer
hal ogendted car aog%ycfgfgd(g@sgdséh S t??‘?l%%?tgg%}étl c pcid), Lew s afids
(such. a$ BF3, Pofl13, Pdimkethd3C1l3), or acid ion exchangg resins. 10 The
reacti oh may be carried out' at terrp ratures in the range of 0-100C,
preferramy mEtEne Tire on IW
m nut es %4 hour s. 2364 "|e a ve r agtq)%i%smth{eﬁ%yl) %re erred or
necessa y to pr of ect varl ous sensitilve o34-disibbkye grpups present ip the
starting materials so as to prevent {said groups fromi nterfering .Wth the
I’eaCtiO'I'S.'_§C|I CL T IRy T Tt R0 W ENNer] as
taught by 15 Thepdora G ee al ., izn POt dctive ou%)’g3 ??13Organ| cl
Chemi stfy" or of| t hepyridyémethtney), profecting group may be renoved after the .
reactiop in a manner, kno erdse : ‘ ‘
1, 3-Bi s} (substi tlut edY] QF@"E f)ropfn- 1-ones. The 1, 3-bis-(substituted
phenyl )i 2-propent 1-one conpounds of jformula (1) and fofrmula (11) can| be
prepar efl bySknown pr daedoresd-Ghrd t e¢Bancthexy-5-¢thisne2iyDnpl6& 87 i cati ons 20
t her eof Gener proc r fQr preparing conmpounds of fornula (1) jare set
.forth ip Schenes 1 If’ﬂﬁ%&@%ﬁw(iﬁene ic Synt heses ' :
' ' hydrogen chloride : e
52 3,4-dichloro-2-hydroxy, | 2-methoxy-5-(thien-2-y1) | >260
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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The 1, 3bi s-(substituted-phenyl)-2 propen-l-dne conpounds of Jhe preéent' :
i nvention 25 can be readily prepared by soneone skill et iT?R&EYa#90%f -

by D NP

(W ey-Interscience,

ref erence.

acet ophenong

of a suitabl

PCT/ USO01/ 1971
- of organic 3
preferred in
di fferent sd
is preferrég
t he phenyl
~‘being prefer

repl ace the

““through a nsg
reaction welll
oss cougl i ng carbon-carbon bqa#

catal yzed cr
-The pal | adi |
met hods for
Advances in
~Organi ¢ El eg

147-168), i1
_variety of {
- coupling is
and 5, this
after 'the 1,
assenbl ed t¢
one or nore

i.s using commonly known met hods,
i The Chem stry-of Chal cones:

many of which are descri bed
and Rel at eH§C 1iths '

New York, 1981), that is incorporated herein by

e P%e i
20 proce
rid inor
organic

in Schene 1-through Schene 6, tlypically a
densed with. a substituted benzal dehyde in

;S@uaﬁﬂm” 88 20 January 2005
ure kno

wn as an al dol condensat

gani ¢ bases can be used. Sodi um hydroxi de

base.. The reaction can be carri

d in thg presence of

hal ogen
tal -cat 4

this prd

EitTher protoi g or aprotic solven
g base.

i ngs t hdr e"%s_g§ M6n,

red. A Heterog ring
su D eit ghe or Pboth of the
| ye@d cr¥Ss- Cgupl i ng. car bon=ovear

inthe art of organic chemistry.

tal yzed Suzuki reactilon i
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On either
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A vari ety
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rred, and
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5ol vent s |[can MBe ysed,_Ahe, rad. sol V

et hyl eng gl ycol DUE)
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3 bi s- (qubstMefut ed®phenyl ) - 2- profien-| - orje skel e
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Scheme 3
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heteroaryl or heterocyclic ring. Alternatively, the cross- coupl ing reacti on
can be- done on the individual acetophenone or benzal de?rfydTénPﬁ%”?ér at es
prior to the aldol condensation, as 20 shown in Schenmes 2 and 4. Mst of
the compB§hI8¥ this invention are nmade by either one @CTUSSERIVOO

met hods. As shown in Scheme 3, the al dol condensation reaction can also be
carried out in an aquaeous sol utEggmgﬁlggg a surfactant. A variety of
surfactants can be used. Cetyltrinethyl ammoniumchloride is the preferred
surfactant. This nethod is particul ~ when there are one or
nore hydroxyl substitutions on eithef one or bpth of the phenyl rings. As
shown in Schene 6, the al dol 8l i gp~Jy eackion can also be carried out

in an aprotic solvent such as F) wi th an organi c base.
(]
OrQ)

The preferred solvent is THH ase is lithium
d||sopropylan1de (LDA). | Rt gt 0 reaction may take place
first and the subsequent dehydrhtion reaction fray take place duri.ng

aqueous wor kup. Sone acet ophenots and benzal dehydes are not connErC|aIIy ‘

.avai |l abl e. They can be 89 20 January 2005. D Tpl/ 98291 PCT/'US01/ 19720

‘readily prepared by soneone skilled in the a organi ¢ synthesis. Since.
the acetophenones or benzal dehydes may al so contain one or nore water

. solubilizing groups (anines, acohols, carboxylates, phosphates,.
-phosphonat es, sul fonates, sulfates, etc) that may-interfere in the -

reaction or that may conplicate isolation of the desired product, one

nor nal B-}[Z-mkﬂthdwes-(uhldnhb-yﬂphenylpﬁtléﬂdiydm-s-mqnhmqﬂienyl)@;prq&hubom zing

- groups -pri-or to the reaction using nethods comonly known in the

l'i tgrature such as those described by T. W.Geene and P. G M Wits in .
Protéective Groups Rs iOrganic S thesis (Wley, New York, 1999) .and A. J.

Pear SO, st ur E s RGPSl L ERAEHS £ Y BB Sl B>

' same manner as described m- Ex-6A, in 5 N KOH solution was added cetylimnethyL

ammonium chloride (CTACY, 25% in water, 4 mL, 3. 0 mmol) followed by the addition of 4'-

, hydroxy—3'-methoxyacetophenone (0 38 g, 2.3 mmol). The mixture was stired 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 mchioromethane 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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- the conpounds of t

Protecting G oups (WIley, Chichester, UK, 1999), incorporateé her ei n by
reference. 10 Preferable protecting groups include acet# e®ngrprot®et

al cohol swaslegsss t 0 protect carboxylic acids, and am de tes to
protect am nes. Conpounds of the present invention inclj3g%ﬁﬁgﬁgggﬁlting
pr ot ec %d intermediates. One skilled in the art can selectively renove

t hese EF tling groups using well established and known procedures to give
the desired deprotected heteroaryl or heterocyclic 1,3-bis-(substituted '
~phenyl)-2-propen-1-oge products. 15 Sonme protecting groups suzh as
carboxylic esters ma}f be renoved during the aldol .condensatilpn reaction.

Formation of t resthting c?&@‘h@gzwﬁﬁf@m@a*ﬂ)’es, a..g. the alt, may
facilitate , dblatTjon of the-desi®red heteroaryly,or heterocydlic 1,3
bi s-(substf‘t L ed- ghenyl ) - 2- it@geplych! dimgihyestipr oduct s fr reaction

mxture. Altern#fively, acidif®at®n of the reaction nfxture prior to or
during workup may facilitate the' isolation of the desired free carboxylic,
20 phosphoni.c, phogphinic or sul FEREIEEICHIe@ vat i ves. Various salts of

s invention can be prepared by someone skilled in the
JS™xsuch salts, e.g. - .amne hydrochlorides, can be
‘thelregaction mxturégafter acidification or forned
i ogdof the corresponffing free am ne. The chem cal
are general di osgd. in ternms of their 25

br oadest appl i catd arepargfi o of the . present
i.-nvention. Qccasional | t he reac??‘ﬁs e as descri bed
to each conpound inc“ﬂéﬁﬂﬂzmﬁthin'th Scl osed scop conmpounds for
which this occurs will be readily recognized by those skilled in the art.
In all such cases, either the reactions can successfully perforned by

" conventional nodifications recogni zed by those skilled in the art, e.g., by
“appropriate 30 protection and deprotection of interfering groups, by :
changing to alternative conventi dmAMPI&SV ents. or reagents, by routine
nodi fication of reaction conditions and the |ike, or other conventional
reactions will be applicable to the preparation of the corresponding
conpounds. 90 20 January 2005 - ' ' ' :

art of organi c syn
directly isolated fro
separately after iso
‘reactions described abo

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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"be illu

WD 01/98291 PCT/ USOL/ 19720 of the present invention. In all preparative -

nmet hods, all starting naterials are known or readily pFepangar¥ rotiknown

starti ng\{vg%ﬁﬁﬁb?l s. VIII. EXAMPLES The fol |l owi ng exanpl es_are understood to
s rve only and. are not-intended to limt thePSEYPE/BI2 he

present invention in any way. All internediates and final products have ,

been - dwepatepmply ¢henanc’biby] aetitd)\B: 1)qane OB 9 (8% pofohe dedifeR 2vacktisbgrdlar d.

anal ytj.cal thods, Inown to those skilled in the art. 10 Schenme 1T NaOH,

Et OH %’(%gfi)?)? SePREHOBE B( OHI Pd[ Ptt3P] 4 Ethyl ene glycol dirnethyl ether

Na2CC8, Heat Het Cyc: heterocyclic ring 15 Exanple 1: 91 20 January 2005 V\D

01/ 98291 PCT[ US01/ 19720 :

3-P, 4-di rrethoxy 5-(t hien-2- yl)phenyl] 1-(3,4,5-tri rrethoxyphenyl) 2- prop

o or i 2R R T Y RGRRE O6 & E BEefondth, el Bplinel T

et Banqilﬂﬁ&abéﬂzmdeﬁyah o9 By dBoxhidE) %fdlhhﬁé\i G&Q&ﬁahi:dﬂasiﬁlraﬂqﬂmdqmnﬁgow se. |

The mxture was ‘stirred at room tenperature for 2 h, Water Q

- added.Cepivan seghomgier 642 &b ramebrwes added, \guéhthe mixture Was e!arr@hat ae v@@ over

AN 01 B! B Sookin o%ob S bk PRk Wa Hhed, 356 FRhR Was

treated with 0.5 M HCI, and extracted with dichloromethane. The organic phase was dried
and evaporated. Silica gel 'chrom'atogtaphy gave 0. 32 g (69%) of the desired 3-(3, 4
10 d}ﬂuorophenyl) 1- [2—methoxy—4—(thlen-z—yl)phenyl]-2—propen—1—one product, m.p. 73-79°C
_ NMR(300.MHZ CDC13) 7.70 (d, 1 H), 7.25- 740(m 2H),698 ~7.15 (m,,7H) 649 @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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10 4, 5- drnethoxyphenyl) 1-(3, 4, 5- trlnethoxyphenyl) 2- pr open- d one, as . a
sl ght |y yeI l ow residue. 20 January 2005

3- ( 3- Br onp- 4

5- dlnethoxyphenyl)-l-(S 4, 5-trimet hoxyphenyl ) - 2- propen- 1- one

~(0.105 - g""‘)d)lﬁ's2 Imol) from Ex-1A was dissol ved in et hyl eRETGISHE728|i net hy|
ether (20 nm). 15 Tetrakls(trlphenylphosphlne)palladlun(O) (0.116 g, O. '
was added, and the m Xt ur egy 1@53.rred at room téenperature under

nitrogen for 5 mn. 2-Thi opheneboronic acid (0.128 g) and sodi um carbonate
solution (2 M 0.5 nL) were added. The mixture was stirred at reflux
ni trogen overni ght. Upon cooling to roomtenperature it was poured into-

mmol ) .

wat er

(100 mL) and extracted vmth di chl oronmet hane (100 nL). The, orga

phase was dried over sodium 20 sy“fat €f ated. Silica gel

° chrondt ogr aphy (hexane/ethyl acetjat e,
desired

3-[ 3, 4- di net hoxy- 5- (t hi en- 2- yI
propen-|-one product as a sli
7.79 (d, 1L IT), 7.56 (mf~2
7.10-7.16. (m .2 H),
C24H2406S C. 65.44, H 5.

o

gave 0.079 g (90% of

met hoxyphenyl ) - 2-

eIIowreS|
, (.42 (d, 1 H,
4.00 (m 15 H).
5..7.28 found C

3. 83- Cal cul ated for

1

under

ni c

t he

'H NMR (300 MHz, CDC13):
3'9(d,‘1 H, 7.29 (s, 2.

H: .25 . 5.59; S

6.99. -92 20 January 2005 01/ 98291 PCT/ USO 19 0 Addi t| onal substituted .

.1- phenyl - 3-[ (het eroaryl ) phenyl ] -2 propen-1-one

zan be prepared by " on

skilled in the art using simlar nmethods, as shown in Exanple Table 1.
20 January 2005 WO (c)1/98291 PCTIUS(c) 1/ 19720 . Exanple Table I.
Substituted 1-Phenyl-3-[(Heteroaryl)phenyl]-2: propen 1-ones.

5

10

13

20

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),

‘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 Toom

€
93

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
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, CDCL): 7.80 (d, 1 H), 7.70 (4, 1H), 7.55 (d, 1 H), 7.46 (m, 2

H), 7.25 (d, 1 H), 7.18 (d, 1 H), 6.95-7.08 (m, 6 H), 680(d,1H),676(d 1H), 3.96 (s, 31,
385(s 3 H).
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XZNEItlng point (C). Ex. No No. 22,3, 4- trlrrethoxy3 4- di rrethoxy-5 94- 97
(thien-2-yl) 33,4, 5-trinethoxy5-(5-acetylthien-2-109- 112 yppudry_4fi0yet hoxy
43, 4, 5-trj net hoxy5- (benzo[ b] t hi en-2-150- 151 yl) - 3, 4- di net hoxy :

53, 4, 5- t MHEYREY 2, 4- di met hoxy- 5- 75-80 (thien-2-yl) 94 2@CTARIHIL20005 WO
01/ 98291 Schere, 2 PCTIUS01/ 19720 Ar-B(OH)2 or HetCycB(OH)2 Pd[ Ph3P]4 Y

Et hyl Sehegleycol dirnethyl -ether  Na2CO3, Heat Het Cyc: het erocyclic ring

- NaOH, EtOH Exanple 6: 3- [5-(benzo [b] .

t hi en-2-yl)-2, 4-di met hoxyphenyl ]-1-(3, 4, 5-tri met hoxyphenyl )

Ar-B(OH), or HetGycB(OH}z
Pd[Ph3P],

Ethylene glycol dimethyl ether
NayCQOs, Heat

HetCyc: heterocyclic ring

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

106




2- propen- 1-one Ex 6A. 5-Brow 2, 4-di met hoxybenzal dehyde (4.9 (J; 20. 0. xnnol)
was. di ssol ved in ethylene glycol dimethyl ether (50 nidd January 2005
Tetraki s(triphenyl phosphi ne) pal | adi um(0) (2.32 g, 2 nmol) was added, and
t he mxtﬁ'roe %%9 Istirred at roomtenperature under nitrogdi¥HEOLERn. 95 20
January 2005 WO, 01/98291 PCT/ US01/ 19720 Benzo[ b]t hi ophene-2 boronic acid
(4. 27 lgnd&élermmb)g, a0d rendl) UThe abtonaye’ stioled bt mon( @mideratre oviinigitr @padded.
"The m xture was_stirred at reflux under nitrogen faor 24 hours. Upon cooling

to rodtcndps¥ithil Meuliuric geid sabufrong themixtys e exhac e@wﬁ&@e@omﬁh@@hw
acet at-f, %E%HQ%&@Q Was %ﬁ?&ﬁvﬂﬁ%atﬂfa‘t% ﬁi{ﬁ{ bR QbHAT: 3HA fb Iij‘% avapaiet ed.

- Silica ge mat ogr aphy (hexane/ et cetate 2:1 then gave. 4.75 g
. (83% &whpdxrbedd‘éfataréﬁnﬁ,)(\basrmﬂeﬂ]to Meercsﬁugl,la}nth@fpredlpmatmag/ﬁhcmélodem;dje

ri met hoxya henone (1.62 1) .ssql ved, i,n et hanol
(55 nL‘:B“eE S‘b‘fﬂuﬁphﬂf st uBl¥6n t g@,%g 4(% M&?dde‘#imﬁﬁ’dx?% sttt ur e
vwas sty RhyISRANNaLAobIRFBRE 84 Witk Qb1 90-02°C.
“m nut esuw&ﬁg?Beynzlo?g%a ﬂ % % 56 ldé'E#1I())xybenzal dehyde (2.2 g, 7.7.
. mol ) from Ex- 6A was added and the mxture was stirred at room tenperature.
‘overnight. The resulting yeI | ow preci pitate was filtered out, rinsed with

water and dried over an oil punp 4Tgtlve 3.4°9 (92% of the desired
3- [ 5- (efIB] Bp tehpalntign pf )3',5"- dnnmthqm ﬁgt;hu@ﬂ91|n}eﬂndsﬂoxy)acetophenone, from - -

R SO R DR R G 0y GhngE v Rl phiry 2O T

7138 aﬂmuﬁwusoﬁmﬁylamsde(lm 08 52L,(106 roridéd).. THé r@fxtuke Hhs(sticred s 2Gndifutéss, 1H) .
3.9-4.1 Cal cul ated. for C28H2606S; C, _68.55,- H 5.34, S,
6. 53 W rrépﬂlsd ‘é@em%(bqqzo@]th@n-%yl)@,%élmmwlmwe hyde, from Bixe6A.(0.48 g,

] [1( Lt(a'?gﬁééar y{;]? Lﬁenyﬁyd]i éﬁggﬁ@)propgy onggﬁgzlﬁﬁggrég@gtpdgygge%yégﬁéo
ski | | eenperatitee far 2 hmirigUpon quenching with water, the mixture was extracted with -
- dichloromethane. The orgamc 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 dichloremethaile. Ihe_organic phase was dried and evaporated.

~ Silica gel chromatography (hexane/ethyl acetate, 1:1) gave 0.05 g (46%) of the desired 3- [54.'
(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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January

simlar nethods, as shown in Exarrpl e Tables 2a and 2b. Exanpl e. Tabl e 2a.

Substituted 1-[(Heteroaryl)phenyl]- 3 -phenyl -2=propenid J@i‘?@érén%mf’

Substitu Heteroaryl ) phenyl j - 1phenyl - 2- proper 1-ones. 25 96
3@8@% 01/ 98291 PCT/ US01/ 19720 Exanpl e XZMel ti ng"%%%’l?\?&ﬂ(q

73, 4, 5-tri met hoxy2- net hoxy- 5- (t hi en-2-yl)47-53 _ N

82, 4, 6-tri net hoxy2- net hoxy- 5- (t hi Emaiiple|60473- 180

93 4% di met hoxy2- et hoxy- 5- (t hi en- 2-yl ) 124- 127

102, 6- di met hoxy2- met hoxy-5-(thien-2-yl)171-173

114- et hoxy2- et hoxy-5-(t hien-2-yl).65-85 12. :

3,4,5-trimethoxy4-(thien-2-yl)135-140 ° 133,;b i met hoxy4- (t hi en

2-yl)170- 180 143, 5-di net oxy2- met hoxjy- 5- (thle =22yl ) 135- 140

152, 5-di met hoxy2- met hoXgeB< (t hhgn- 2

163, 4, 5-tri net hoxy3, 4-di net ;

172, 5- dlnethoxy 4- (t hi en- 2-
: *Na©

) X
-yl)54- 73 yl - met hpxy)

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-1-one from Example 59 ‘w-as treéted 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.
209&15°C ‘

Example 615
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18. . 4-iodo- 2- net hoxy . 2-nmet hoxy-5-(thien-2-y1)150-155 193- nethox 4- (2--
2-met hoxy- 5- (t hi en-2-y1) 92- 94 pyri dyl net hoxyj 203, 4- di & He@ryary 005

. 5-(benz n-2-yl)- 159-161 2, 4-di met hoxy 212- net hox hoxy-
2- et hoxg OEH %Jg]f!?qen 2-yl)97-107 phenyl) . %TfUS(OUIWZO

223, 4- et hyl enedi oxy2net hoxy-5-(thi en 2-yl)140-145 .234-(4-ethyl oxy- ,
2- met hoxy- 53-{5-mmo33]Yﬁlyﬁ-z-ﬁﬁzaadlmmlyd»mmyylww-ﬁrb&%rﬂﬁhdgn&,& y 2005 WQ

01/98291 PCT/ US01/ 197 | ti n 0| nt C) . net hoxy
244- (4-tert-butyl oxy- ‘éwg{%ﬁb%’ TH"BH |Hg‘ffglégl'rtbonyl am nobenzyl oxy)
- 3-met hoxy 254- (4-am i nobenzyl - Oxy) - 3- 2- rret hoxy 5-(thien-2-yl)67-80 nethoxy

Ex-61A: 3',5-Dimethoxy-4"-hydroxyacetophenone (6.03 g, 31 mmol) and 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. 81-83 °C; Anal. Caled. for C14H150¢: 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. | | N "

¥-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 minutes
and then cooled to room temperature and stirred for 5 hours. The yellow prec1p1tate was
_ isolated by ﬁltratlon, Washed with EtOH/H>O (1:1), acetone, and hexanes. Final solvent |
removal under reduced pressure gave 2.4 g (39%) of the desired 3-[5-(Benzo[b]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, DMSO-d6): -
8.30 (s, 1 H), 7.65- 802(m,5H) 7.31 (m, 4 H), 685(3 1H),4.11 (s, 2 H), 4.02 (5, 3H),400
(s, 6 H), 3.84 (5, 6 H). Anal. Calcd.. for CooH;5sNa0gS-2.5 H,0: C, 57.90; H, 5.03; S, 5.33;
Found: C, 57.53; H, 4. 62; S 5.34; MS (Neg Ton BS): Caled. for ngstogs mfz = 533,

30 found m/z 534,
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263 met hoxy- 4- ( 3- 2- net hoxy- 5- (thlen 2- yl) -220-255 pyrld 1hoxy2 L
273- met hoxy- 4- (4- 2- met hoxy-5- (t hi en-2-yl ) 165-170 pyri dy@‘?re’@ﬁ@%y)’ 005

283, 4, 5- xy2-nmet hoxy-5-(5-111- 115 net hyl t hi en- 2-yl

293, 4- dl‘*’rrétoﬂg’izgg met hoxy- 5- (5-119- 124 methylthien 2 yI) pearusoorzo

303, 4-met hyl enedi oxy2- met hoxy- 5- (5-115-117 nmethyl thien-2 yl)_

313, 4, 5-tri met hoxy2- met hoxy- 5- E4abph 605 met hyl thien 2 yl) 323, 4- dlnethoxyZ“
met hoxy- 544-82-90 net hyl thien-2 yl) 333,4 net hyl enedi oxy2

met hoxy- 5- (4- 143- 146. net hyl t bi en-2-yl) 344-(4-car boxy-benzyl oxy- 2
met hoxy-5-(thien-2-yl) .QO1I 3- nethoxy ' ONa*

353, 4-di f | uor.02- net hoxy- 5- (t hi en$2- yI)lOOISEj?g 20 January 2005 WO
01/98291 PCTI USO1/ 197 3k:0 Rl eXi - 10|ntohb (C)

363, 4-di chl oro- 2- hydr oxy2-Y { > ' ?

MeO OMe T -

: .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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373, 4, 5-ti nmet hoxy5- (benzo[ b] t hi en-2-yl)-2-150-151 znet hoxy. ‘
383, 4- di met hoxy5- (benzo[ b] t hi en-2-yl )-2-155-162 net hoxy?0 January 2005

394- net hweywdsgteenzo[ b] t hi en-2-yl)-2-173-176 net hoxy PCT/US01/19720
402- nmet hoxy- 5- (t hi en2-yl ) 4- et hoxy-3-fl uoroQ |

425 AEROAG D RS TG b B ioR Tt Vi BROssay A oo sihepzal a8 3.5
433 S TP HAK x4 452@%‘11(1 B ﬁ&ﬁ[ﬁl@hﬁﬁﬂé‘(ﬁ? 223 ¥lmdth ia %%ﬂL of THF was stirred

mor phol i no- et hyl oxy) 2, 4- dlneth
444- cmd)bﬁgtném)@thﬂ Sy®latd ht g] thrhmelj -aﬁd;d@th)ﬂlétﬁaedﬁ&‘boxylate (0.7 mL, 3.9

0 R 5 e A TSR PSR s M 1
cag boitaret #on %Hh@ébésiﬁﬁémfas RN fom(Re PE%btA*&'t% Sx ve B4 §%ﬁ135 09

= . u/2,4-di methoxy 484-(2, 3-i sopropylidene-5-(benzo[ b]thien-
© 20 Japredrst. 208h& wottwy/ BE@e1was concentrated and purified by silica gel colurmn

chromatography (hexanes/EtOAc, 3:1)) to give an additional 0.07 g of product, providing a
total of_ 04 g of the desired S5-(benzo[b]thien-2-yl)-2-ethoxycarbonylmethoxy-4-
methoxybenzaldehyde. |

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 subéfifut'ed -1—[(heterparyl '01‘ 
Iieterocycliq)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 skiiled in the art
usin'g‘similar methods, as shown in Example Table 3 through 29. |

Bxample Table 3. Substituted 3-[5 -(benzp[b]t}ﬁe;n-znyl)_zaCarb-oxymethoxy-#
methoxyphenyl]-1-phenyl-2-propen-1-ones. -
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PCT/11SO /19720 Exanpl eXZMel ti ng poi nt. No. (C) :

- di oxy- 1propoxy) - 3, 5- 2, 4- di met hoxy di met hoxy 20 January 2005

492, 3, 4- ¥, &%k%@xyS (benzo[ b] t hien-2-yl)-120-124. 3, 4-di net ho

503- nethoxy 2- met hoxy-5-(thien-2-yl)173-175 pym(hﬂrﬁéM€é??9nﬂydrogen
chl ori de 513-net hoxy- 4-(2-2-nmet hoxy- 5- (thlen 2- yI)168 171, _

pyri dyl met hoxy), hydrogen chi |de OH
523, 4-di chl or 0= 2- hydr oxy,-2- mefho
-Tabl e 2b. Cyclic Substij [ (Het e --hemyl] 3- phenyl -2
prgpen- 1-ones and Substit 3 phenyl ] - 1- phenyl - :
propen-1| -ones. Exanple No. ( 216-222 100 Schene 3
Exanpl e R

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
: 68 .II_ | .F”.‘-. | I{"_ o fi. . o H
o |r F o e | o |r
_'7l0_.'F 1 |F H H
11 |m F e N S
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- Mo

No. 54 55 Structure CTACI

m P.

01/ 98291 PCT/ USOL/ 19720 Exanpl e 56: 3-[2-nmet hoxy-5-(thi&h-J&nuary 2005
- hydr oxy. 3- met hoayphenyl ) - 2- propen-1. -one To a suspension of

yl ) pheny
2- met hox

Wadik

sane _manner as descri bed i n Ex-6A,

en- 2-yl ) benzal dehyde (0.5 g,

2.3 mol ),

RpYHPHEA7 20N t he

in 5 N KCH sol ution was added

cetyltrinmethyl[- anmgoni um chl ori def(CTACI, 25%in watler, 4 niL,] 3.0 mmol
 f ol | BAAMPLE he aﬁaﬂtim of hydr oxy- 3'y4¥et hoxyaclet o;igﬁhone (0,98 g,
| . The mxture was gtirred at|room 101?ferrperature over ni ght.. en. it
was| acidified{to about pH 1 with & Msulfuric acid, |saturated| with sodi
chl oWd extractediw th dichjoronethane. The organi C phaée was wash
Wit , dtied and eyaporated.|Silica gel chromatlography (hexane/ et hy
acetate, 3:1 then 1:1)|gave 0.61}{g (73% of a foamljas the degired
3-[|]2- met hoxy- b- ('t hi en- 2t yl') phenyl ] -1-(4- hydroxy-3-nethoxyphenyl)-2
. progpen-1-one product, mp. 14Z-14%F C ~H NVR (300 VHZ, 15 CODCI3) 8. 21 1
1H, 7782 (s|{HI11), 7.BB-7.75 (n W H), 6.85-7.15 (/g 4 H), 414 (s, 1
4.00 (s, 3 H| 3.95 (s,BH). 20 10p
73. H 1 OMe OCF; OMe H
- 74 F H OMe H H
75 H F. OMe H H
76 |OH H |F H H
77 |oH H H- P H
78 oM. H F H H
79 OMe H H F | H
80 OMe H CH:- H H
| 81 |oMe |H H | cH; H
B2 | OMe CH; H H IH
- 83 OMe. H H {H CHs
84 - |H OMe |F OMe H
85 H OMe ci oMe  |H
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onity

WO 01/98291 Schenme 4 20 January 2005 - PCTI USO01/ 19720 Ar-B( G—l)lz or

Het CycB(OH) 2 Pd[ Ph3Ph Et hyl ene gl ycol
ri ng NaOH, THF Exanpl e 57:
') - 1-[ 2- methoxy- 4- (t hi en- 2-yl ) phenyl ]PQT/EEQW[S@W-I -one

Het Cyc

3-(3, 5 o

§laasr i c

uorop eny

di et hyl

et her 2NA2OO8EY HARS .

ot

C(TH

EX 57A. 4'-iodo;2' nethoxyacet ophenone (1,08 g, 3.9 mml) in. et hyl ene
glyeol dinethyl 10 ether (50 m) {was degassed for 1p. m nutes.
Tet 'Mﬁﬁrenylﬁgﬁosp Ni_ne ﬁ&l | adi un{ 0) 0456 g, 0} 39 431 ), 6a
t hi Jphene 2-bagronie acigd (0 75 g, [5.9 mmol"), and sodj um'Car boniat e “sol ut j-on
n, 8§ Mol ) wefe added. The m xture was stifred at rgflux undeg -
Wﬂ;{ 24 hours. ] Upon cooling to roomtenperafture, it S poured|
intp water, and extracted with diichl oronet hane. The} organi ¢ phase was :
dried over sodiumsulfaje -and evaporated. Silica gel 103 20 January 2005
WO pP1/98291 PCTI USO01/ 19720 chr omafogr aphy (hexane/etlhyl acetatle, 3:1) gave
0.88 g (98% of the des|red 2" me{hoxy-4 - (thien-Z-lyl' jacet ophenone. The .
2' - et h@®6y-4' {H hi en- 2- yOMecet opheo@H (0. 30 g, 11. 3 o ) frdmgEx 57A and
3,4+ 5 difluofobenzal depyde 0.19 ¢, 1.3 nmol) were n\yxed i n tgtrahydrof aran
PR L Bty 1 § 1y I — s — - -
87 H OMe - OCH,COOH OMe H
88 |H OMe CH,COOH OMe 1H.
89 H OMe SCH,COOH - | OMe H
90 H | OMe SO;H OMe H
o1 |H OMe SO,NH, | OMe H
92 H OMe SO;N(Me), OMe ' |H
93 |H OMe | OCH,CH(NH,)COOH | OMe jRi
94 H OMe NH; OMe |H
95 H OMe | N(CHs), | ome H
9 |H OMe - | N@EDCH.CO0H | OMe |
97 H OMe ' 5 OMe H .
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Cesium carbonate (1.2 g, 3.9 nmmol) was added, and the nixturé was stirred |
at reflux overnight. Upon cooling to room tenperature? theuarxtifidd was
filtered, the f||trate was treated with 0.5 MHCL, and extracted with
di chl or oWé’[Wé?ﬁ The organi c phase was dried and evapor REHUSK1PT28a gel
chromat ogr aphy gave 0.32 g (69% of the desired 3-(3,4 10 _
_di f[uorophenyl[)-I-T2 nef hoxy-4-(Thi en- Z-yr)yphenyl -2 proben |-one prodaugt ,
m p| EXAVCE 'H-'#ﬂ?& 3P0 @ CDC13): 7. ¢@a(d, 1 H)| réﬁl (?ﬁaz Hj ,
1 6.9B-7.15 (m 6.4p (d; 1 Hj, 3.89 , 3 H. YScherle 5 /C-

het erocyclic ing 15 20f{104 Ar-B((H) or Het CycB(.OH . Pd[PtbP]4 thCIB, Heat
20 JWZO()S WO 01/ P8291 PCTI 7SO /19720 Exarrpl g 58: 5
3-[ - 3 %- (t hi en-2ryl) phenyl J- 1-[ ( 2- met hoxy- 4- (|t hi en- 2-.yl{) phenyl ]
openh-1-one The
3- [ R- et hoxy- EB-(t hi en- 2t yl ) phenyl Jj- 1- (4-i odo- 2- met _hoxyphenyl ) 2propen- | jone
. (0.8 70, o759 Moy Trpm EXanpleI8 was dissotved I totuene [(60 ) and
et hanol o810 mlyy 10 and] phe: sol ution was degassed forpoife m nutigg. Then

tetrakis(tri phenyl- phpsphineé)pal ’@‘m ) (0.07 g,{ 0.05 mml|) was addéd,
t

3
Y

“P-pr

and the m xtufe was stiyred at ro¢ nperature under nitroggn for 5 mn.
2-Thi ophenebogoni c acidf (0.11.g, | ) and, sqdi um carbdnate sol ution
2 M 1.5 nlL)jwere added. The m xfure was sti rred at] reflux urlder

99 |H OMe : OMe |u
.
100 - |H | OMe s OMe H
/'*‘\_/T
101 H OMe CH; OMe H
102 |H | OMe | cm | OMe H
103 |H H = | |l =

Example Table 4. Substituted 3-_[5-(benzo[b]thien—Z-yl)—Z,4-dimethoxypheny1]-1-phenyl-z—.-

| propen-1-ones.
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nitrogen overnight. The solvent was evaporated. Silica gel chromatography.
.(hexane/ ethyl 15 acetate 3:1) of the resulting residue Havenfagd 2330(5810/() of
t he de5|{‘§5j - met hoxy-5-.(thien- 2-yl)phenyl]-1-[(2-nethoxy

“4-(t hien- ?}%s enyl ]-2 proper-1-one product as a solid, IfﬁTﬁUS‘HGQﬂZBOC _
"H NWR (300 MHz, CDC13): 7.80 (d, 1 H),.7.70 (d, 1 H), 755_(d | H), 7.46
(m 2 H, 7.25 (d, 1 H, 718(d1H) 6.95-7.08 (m 6 H), 6.80 (d, 1 H),

6.76 (d, 1 H, 3.96 (s, 3 H, 3.85(s,3.H. 20 105 WD 01/98291 Scheme 6 LDA
._Exa —10
Emmj tlhi (iR 3 di et hoxyphesy! ] - 1- (4¢ bydrgagy- 3] 5-di gy et hpxyp
hen 1)-2- propgn- 1+ one Ex SBA To| a sol utRon of R R :
4' - hydroxy-3', 8" -di met hpxyacetophenone. (1 g, 5.1 npol) in N\b o :
i mef hyl f ormam de were agded tert-putyldinethylsilyl|chloride (1,15 g, 7{6
“mol]) NEMBER Jgnuary 2005 PCT/ USPL/ 19720 Ar-B(OH) 2 or Het CycB( OH) 2
Pd[ Ph3P] 4 Et hyliene gl ycpbl dinethy| ether Na2CO3, Heat™ Het Cyc| heterocyflic’
ring. 106 20 Jclnuary 2005 WO 01/ b8291 PCTI U801119720 : - ’
| 104 '. H | OMe OCHz-cyclopropy; OMe _H
105 {1 OMe - H - H ‘ H | H
06  |H | OMe H = i
107 H |= |F - |H H
108 - F H H f H  |Hm
“Jwe | jF  |m | H H
110 i lr|F o F - |F
I 111 F H F | H  |=
] 112 H |F F. | H "
us g ¥ |H. - F H
114  |H = {OMe - |OCB, OMe =~ = |H
115 =~ |F H = |OMe , H H
IBSTI - § F - |OMe H (=
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i mdazole (0.69 g,
over ni ght.
extracte
saturate

Upo

et

10. 2
quench
i chloro

n

2

mol ) .
ing wth |
net hane.

bi carbonate and bri ne.

(2 nL) was added to the residue,

The m xture was stirred at

room t enperature

M sul furic acid sol utd0odantdey rA0RGUr e was
The organi ¢ phase was washed with

It was dried and RVEHPB¥APRE. V\at er

and the precipitate was filtered out and

1130

dri dd over an ¢iT punp fo give I.P8 g (8I%W of 3.5 -dlnE[hOX/ ——(tert

~ but yI EXANBYESI!l 0 cet op ne s a whi éasolld 8§@- 92C. EﬁﬁGQB: To
a sqglution of 3 -di net hoxy-4'-(tent-b yIdlnethy S|I§Xy)ac t ophtenone
from Ex-59A (0.5 g, 1.6 mml) in| tetrahydrofuran (L0 nL) chifled with
ice/m6§ﬁ%?§ﬁ§aadded 10 fithiumdij sopropylamde (2 M 0.8 nL,11.6 mmol)

. The|m™X $ - stirred for 20 mnutes while chi|led. Then :
5- (henzo[ b] t hi en-2-yl ) -2, 4- di net hpxybenzal dehyde, f} omEx 6A,{0.48 g, 1.6
mmol]) in tetralhydrofuran (6 nli) s added, and the i xture wap stirred pat

. room tenperatyire Tor 2 fours. Upon quenching W T Warer, tnejmxrure
extnag¢yed withj i chl orloget hane. {Tihe organic phase hgs dried ppgd

~ +evapor at ed. Cr/stallizqtlon fromijet hanol 15 gave 0.[19 g (20@©'of t he
“desifred 3'_['5'( JenZGE“Jﬁ] tht-eRr—2 yl )2, A—eh—+ret hCI\ypthl_‘y’ }— 3 (4te
but yl¢¢ . met hyl s - 3,5+ di met-hoxjyphenyl ) - 2- propen-{ zone as a| yel | ow sof i d.
.To alg%lution prﬁf ﬁi R F | H
3-[ b-(benzo[blthien-2-y )2 4-di net haxyphenyl]-1-(4-tertbutyl dj nethyl -
silo ¥-3,5-din1b§ﬁ§yphed¥l) 2- propen I-one from Ex 59B, (0.1B5 g, 0.228
nmo ? Tn 20 te dr ofjutan (2 nL) was added tetrabhﬂylannnnidﬁ\fluoride
(0.061 9. 0.22B. mml),[ and them xture was stirred at room}enperaturle
forftwo hours.|Upon qugnching wtih water, the mxture was exfracted w}th
di chliat onet hanpOMehe or|dni ¢ phagdiwas dried and eviBorated. .| HSilica ggl
chrpmat ogr aphy| (hexane/|et hyl acetfate, 1: 1) gave 0.05 ¢ (469@ of the desjred
3-[ b (benzo[ bfthien- 2yl )2, 2-di Etnoxypnenylj-l-(4 :
bydf exy- 3, 5- di peMxy: giEenyl ) - 2. gremen 1 25 one prokgct as a ygl |l ow.sol} d,
m pj 85-105C. BO 107 2Q January 2005 : , | -

122 OMe H H CH, H
123 OMe  |CHs H H H

124 OMe H H H CH;
125 H | OMe 153 OMe H.
{126 H - | OMe cl | OMe 1H
127 H OMe | coon OMe H
128 || OMe CH,COOH OMe Bk
129 H OMe SCH,COOH OMe  |H
H | OMe SOH OMe H
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MD 01/98291 PCTIUSOlI19720 Exanple 60 3-(5- (benzo[b] l
t hi en-2-yl) -2, 4-di net hoxyphenyl ] - 1- ( 4- hydr oxy- 3, 5- dlneﬂﬁbﬂyphenyla@m&

propen- 1-one
yl) 2, 4- divh@

HR 0K

sodi um salt 3-[5-(Benzo[.b]thien-2

B¥bhenyl ] - 1- (4- hydr oxy- 3, 5- di met hoxypheny! ) PET/USPBIEN- | - one
from Exanpl e 59 ,was treated with 5 N NaOH and the desired 3-[5 10

(Benzo[b]tblen 2 yI 2, Z1di met hoxyphenyl [ - I-(4 _ 7
hy drjo X SYEId ?ph nyl },2%- pr gpen-| - gHe sodi um|sal 59roduct
predfi pi tated out follomnng e addition of dichlorofeth M| P. R209 215
. C. Bxanmple 61: |15 108 20 January 2005 WO 01/98291 PCTIUSC&/19"20
3- [5-ﬁ§§§§ﬁéﬁ£thlen 2 ylf)-2,4-di. et hoxyphenyl]-1-(4- carboaynvthoxy 3, 54
di mgt I) - 2- pr opgn- I-one $odi um salt Ex-61A:
3', 9 - Dinet hoxy}- 4’ - hydr gxyacet opheénone (6.03 g, 31 rmol) and
tri ghenyl phosphine 5 (8.05 g, 31|{mmvl) were stirred in 124 mi of
‘tetrfanydroruran ( THF) . Jhe M Xturg was treated W thjetnyt grygorare (372 g,
31 i) and dilgghyl azodiome b’ oxyl| goeNf4. 83 L, 31 mge. The{y eaction
- m xtjure was sti|rred undér. reflux for about 3.5 h and then evapor ated. The ..
r esifdue—was—crystat-i-i-zed %ruu.hc'ane,CLuy. acetate—The—other—-guer—yas
- cong rated tq.gi ve a e .prod ch was puri by
recr?g?allization-from = twﬁce NﬁﬁE23 14 g of Ehﬁgo : H
et haxycarhony! -lnet hoxy-3' 5' -dine hnxvarptnnhpnnnp Sol vent renoval froin
t he nggher | i quor. provided addit ﬁ%ﬁ% crude(groduct whi ch-wa$ _purified
silid gel chrgrat ogr aphy*™*¢ hexanele §1ﬂ§E%@ $OH 1 £¥W?o gi vetaddi tiong
product (4.2 g): The total. amouni of pure '
134 H OMe NH, OMe H
[ 135 H OMe N(CH:), OMe g
136 H OMe N(H)CH,COOH OMe H
137 | & ‘OMe 3 OMe ||
1138 H OMe '. | oMe H
{139 H OMe | 3 OMe H
HN\V/J -
140 - H OMe 3 OMe H
_ (\N/
o N\/I )
141 H OMe CH; ‘OMe H
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|

material isolated was 7.34g (90%yield). np. 81-83 C Anal. éaled. for.
Cl14H1806: C, 59.57; H, 6.43; Found: C, 59.60; H, 6.34;20/8atdarecttdsr obe):
Calcd f q% 06: mz = 282, 15 found: mz = 282.
thoxycarf)onyl met hoxy 3',5' -di met hoxyacet ophenone frorﬁC&U%’i"A”(z% 15 g;
11 2 nnDILA,and (benzo[b)Chlen 2- yI) 2, 4- di net hoxybenzal dehyde from Ex- 6A
(3.B 11.2 Wnnl) wef e suspended in 250 L of ablsol ut e etaanol The
%nd

m x| JE Bt | hegy€d tqg give aﬁﬁﬂclear sol utgp¥h tHen qf@hte
dropwi'se with $0@6NHCH 4 nL). Alyellow precipitatel gradually}  forned ter
thej additi on of the base. The m xture was stirred under reflux for ca. {30
m nut then cooled to roomftenperature and stjrred for {5 hours. The

., yellJow precipifate was | isolated |pby filtration, -washed wi th Bt OH HZO (1 1),

acef one, . and-hexanes. ¥Final solvent renoval under| r educed pressure gave
2.4 9 (39% of|the- desjred 3e[5-(Benzo[b]thien-2-y|) 25

. 2,41 di met hoxyphenyl ] - 1-§ 4- car boxynet hoxy- 3, 5-di - ne hoxyphenyl)-z-propen-l-o

- ne bt um sal { Bpr oduct| @sfea yel ||dW¥s5solid, mp. 191-0RRC (decddp.).,

- *1H-F NWVR (300 MHz, DVMsO-ld6): 8.3(¢ (s, | H), 7.65-8.]02 (|n 5H, 7.31 (jm 4
H) ,[6785 (s, I H7 4.1% (521402 (s, —3H ;4 00(s, 63843, 6
H) .| AnalijgzCal cfiyg for Q2gH25Na08%$335 H20: C, 5790; [Hy 5.03; é&i5-33; aE
«Found: C, 57.58; H 4.62; S, 5.34; M5 (Neg. lon ES)[ Calcd. fior C29H25Q08S:
1 Nk~=-533—30—Feund: ARl-2—= 5341109\ WO-01/ 98291 Exanmple 62120 January

2005 PCT(US01/19720 3-[5-(B enzo [b]
t hi en- 2-yl ) - 2- car boxynet hoxy- 4- met hoxyphenyl’) - 1- .

- (3, 4,5-trinmet hoxyphenyl) - 2- propen-1-one, sodiumsalt 5 Ex- 62A A solutlon

of 2-hydroxy- 4- met hoxybenzal-dehyde (3.03 g, 20 nmmol) in 25 ni’ of

-di chl or onet hane was cooled to 0 C and- treated dropmnse with a solution of
- bromne (3.41 g,
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21 mmol) in 10 nL of dichloronethane. The reaction m xture was stirred at, -

0O Cfor 1.5 hours: The solvent was renoved by rotary ,2levapoerayiZ®5to give

~a resi du%foai%%zheg due was taken up in EtOAc and washed with 3 portions of
water. The organic |ayer was dried over 10 MgSO4. The dr iGTUe03dAt20mas,
renmoved by filtration, and solvent was, renoved by rotary evaporation. to

. gi ve FompleTableeS.dSuhistibéeds3-hi-(thien2-Hl)eh, xlimethomtphenyib dphetydhyapend - a
solid, mp. 111-115 C. Ex-62B: A stream of N2 was bubbl ed t hrough a

sol ut i¥f*of . 5br ono2- hydr oxy- 4- net hoxybenzal dehyde (1 g, 4.3 mwol) from

Ex-62A in 30 nL of. ethylene glycol dinmethyl 15 ether for 15 mn..

Tetraki s-tri phenyl phosphi ne paft adbum (0) (0.5 g, 0.4 nmol) was added

al ong wi th thiophene-2 Rmoni g (1.2 6.5 |) and 10 nmL of . Na2CO3

(2M aqueous . sol ution)..™ The N (¥'°stirred under reflux

overni ght. The sol vent was evaporation and the

residue.was treated wthyss exfracted with ,

di chl or onet hane.- The or brine, dried over

MySO4, and filtered 20 to reny Sol vent was renoved by

‘rotary evaporation. Purification of the @ material by silica gel

~chromat ography (hexanes/EtQAc, 2:1) gave 1\=84/g of the desired ‘

5-benzo[b]thien 2-yl-2-hydroxy-4net hoxybenzal dehyde . 110 20 January 2005 .

‘WO 01/98291 PCT/[TSO /19720 Ex-62C. A solution of g : :

5- benzo[ b] t hi en-2-yl - 2- hydr oxy- 4- met hoxybenzal dehyde (1 g, 3.5 mmvol) from

Ex-62B and tri phenyi phosphine (1.0 g, 3.9 mmol) in 20 nL of -THF was

-stirreg ed—wirthjethyt—gtycotate—{0#4—g,—39 o)y Tand—diet hyl
azodi canpg e ((0.72al, 3.9 3wmwl)|, The resyhti ng m )Xt use Jwas et i|fred
under re%l ux ;or 2 hR The |sol Bnt wals, renovBd by 5 rotldRy dvaforation and
the repi due was riecrystalllized fromlhexanes/ Et OAc to gijve 0.{34 g of
product . NTRgsIRL her i quorl was concentrated and purified by |- silica gel
col um :

{145 OMe H 1| | H |H
146 H OMe H - 1o |H
147 5 S |F H |=H
1148 ¥ |um 1u o lm =
e |EH TF B: S H |H
0. |F|[F  |F S
151 F H Fo 15 jm
{152 H 1rF F ' '
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. 0.66 g
met hoxyphenyl]-1-
product,

..1H),

f or

Subst i
het er of

- NUVBER

chr omat ogr aphy (hexanes/Et QAc, 3:1)) to give an additional 0|07 g ofh

product,
-5-(benz
sol ution

providin

O&gi&hﬁ%ﬂ-

g a

t ot al

of 0.4 ¢

of the desired

20 January 2005

-yi)-2- ethoxycarbonylnethoxy 4- nethox%penzaldehxde. 10 A

CT/US01/1972

5- (benzo[ b] t hi en-2yl) - 2- ethoxycarbonylnethoxy 4- met hoxybenzal.dehyde
g, 1.32 mmol) fro

3,4,

aqueouk

result
wat er

7
(s, 2
4. 74,
mz =

(0.49

5' EXAMPEE h
sol ution)l

ng yel | ow
f DIUMBER b
of the des

precipit

.(3, 4,5t

y acetonel.
i red, 3-[ 5 (benzo[ b] Chi en-2-yl) -2-car bd

m Ex-62C Jin 100 nlL pf absolute Et OH wg
oxy @8t ophengg*
e yel | ow sol utfjon was stirred ove

(0.

e was fil
Renoval

ri met hoxyp

31 g, 1§‘Frm)l) ang

tered and 15 washed
of residual sol vent

henyi ) - 2- pr open- | - g

R |l
rni ghg .
wi thl 50% Et
under vacu
xymetihoxy- 4-
ne sddi um sa

B trjated Wi

- The

CH (50%

54 in

Im gave

t

Cz [

m p. 255
1537.90 (n
H), 3.99 (s

257C.
HH,
, 3H), 3.
fNeg. Tg
one..or

ot ar nar vl

“H NVR (300
7.9

5 H20TG—57. 85,1
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2
6 H

(s,
91 (s,

o) : Cal

Mz, DVBO- d6) : 8. 5(
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(d, 1 H, 8
Fr2 (s .1 H)
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qgcpjor C29H2508S:
Precedlng nmet hods,
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addi ti onal
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, 4.32
il at ed
H:
bund:

3-[(he
pr epar

OO ol Ol yl
] - 3- phe
5 heter
stilled i

W2 orane

n the art -

ones and subst
-1 phenyl - 2- pn
using simlar peth

it Ut &
g%en-ﬁgones (

ods. las sha

can be
hin

Exanpl
3-[5-(

propent

p. Table 3t
&2 o[ b] t hi

dh-2 yl)-
1 .20 Jan

hr ough 29.
& car boxyneoMe

Exanpl e
uary 2005

Tabl e 3. Substitute

V[)01/98291 PCT/ |

xy- 4- met hoxyph&h

d
e pheny

| -2
A\VPLE

I-ones. 11

157

OH

L

F

yl]
SO1/ 19720 EX]

H |=

158

OoH

H

H

159

| OMe

160

OMe

161

OMe

CH;

162

OMe

1163

OMe

: CH,

164

(ﬂﬂe.

CH;

165

OMe

Cﬂﬁe

166

(Eﬁé,

Ci

1Cﬂﬂb
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63 64 65 66 67 6S 69 70 1 F 71 R2a Ove R36 OVt OMe H OCH2- cycl opropyl H Rya
OVe R6a H 112 20 January 2005 WO 01/98291 EXAMPLE R2a 20 January 2005

WO o1s8291  PCT/US01/19720
EXAIVIPI.:E 'R2a_ RS’a B 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

122




R3a  NUMBER 72 730Me. OCF3 74HOVe 75FOve 760HHF 770H 780OMeHF 79OVEH '780_OVECHS'
810ve 820wk 830MeH 840Me 851H OveCl R4a PCT/ USQOL/ 197202R5531R%WF2W§ HH

C'_.B H WO 01/98291 B " : PCT/US01/19720
EXAMPLF R2a R3a , R%a | RSa : R6a-
NUMBER
180 H. OMe ' § OMe |H

. . N -~

'S

2 OMe { H

81  |H | OMe o
. -~
@
AN
182 H OMe cHs | OMe |HE
183 H oMe  |cm OMe | H
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Ove OVt H H CHB H 113 20 January 2005 WD 01/ 98291 PCTI usonlsi?zo EXAMPLE
R2a R3aR4aR5aR6a NUMBER 86 HOMeCOONOVEH 87 HOMEOCH2000HAWRRE8LY 2005
HOVe CH?2 89 HOVESCH2COOHOMEH 90 HOMeSOBHOMEH 91 SO2NHPONEH 92
HovesozmH 93 HOMe OCH2CH( NH2) 000HOVEH 94 HOMeNH2 19720
HOVEN( CH3) 20MeH, 96 HOMeN( H) CH2COOHOMEH, 97 HOMeO- 40MeH 114

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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20 January 2005 WD 01/98291 PCTI USA /19720 EXAMPLER2a

98HOVEOVE% 99HOVEOVEH HNJ 100HOMEOMEH NJ 101m0§%§$ﬁ$§w
103HHHHH_Exanpl e Tabl e 4. Substituted

3- [ 5- (beW2o} %%% en- 2-yl ) - 2, 4- di net hoxyphenyl ] - | - pheny! - 2CTRISBHEY729 - ones.
115 EXAMPLE NUMBER 104 105 106 107 108 ' .

Ex.No. | RSB | EL No. R5I3 Ex. No. RSB |

184 | o 0 | s g
U | <T

196 i3

185 b 191 : T )
o\/;r sg | | _Hg

186 | : w2 | ] RN i
o = r N _. | - |

187 .I E"j/é - 193 <j/§ 199 . Hé _

188 <,’ Ti 194 | <ir§ 200 = é.‘. _

189 o 195 - - 201 - - -. 3 -

B i e B K e

674 6\./3./5 ‘ . 206 <*j/§ - 211 . G/é

202 U3 | 207 | 5 | 212

| 203 - OG/S 12'08' ' Oé 33| Ué ]
04 | o 3 .209..: - | 5 o 5/5 |
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109 110 111 112 113 114 115 R2a Ot HF H F 116 R3a %%nﬁa%d{wMa
OCH2- cycl opropyl HH H F

. W0 01/98291 ' _ ' 7 _ PCTIUSOIII??ZO

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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FOVERSaOVEHHFFOVER6aHHCIIFSOVE20January 2005, O%}/z%%%gl
PCTI US01/ 19720 EXAMPLE R2a R3aR4aRSaR6a NUMBER 117CH HFHH 118

HFH. H 120@\RokbgFH 1210Ve HCH3HH 1220Me . HHOHBH, PCT/USO1/19720
Ex. ®® | Ex R Ex| RP
No. No. ' No.
220 o3 |31 s 3 242 -
I T oyt
221 $ 232 P |- 3 |
- . o~ | 4
ot oGt |t et
222 | N K3 244 3
e .
ot O Y
223 | : 234 o3 245 'é"
o TG T o
224 S U
Y r oy
225 o 5 236 S | 247 P
| G/ L G*:
226 | 3 C 237 | 3 248 | 3
~ Ny
9] O el

1-f(3,4 S—trlmethoxy)phenyl]-2—propen-1-ones

‘ Example Table 8 3-[5-(Heteroaryl or Heterocyclic)-2 4—d1meth0xyphenyl]-

127
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1230ve CH3HHH 1240t HH HCH3 125H OVeFOVeH. 126 . H Owve
OveCOONOVE . H 128H. OveCH2OO0OHOMEH 129H Ove SCH2 COOHOWE
005 WD 01/98291 PCT/ US01/ 19720 EXAMPLE
O2NH2OVeH 132 HOMESO2N('Me) 20MeH 133 HOWe
NCCH3OVeH 136 HOVEN( H) CH2COOHOVeH 137 HOVeOWEH 138

© 2117 20 J
" NUMBER lg}fp]

134 HOveNH?2omeH 135

golggﬁvé%ééé?ﬁovw '

A i

128

"HOVeNONEH 139 HORERE N~ O Wl HN R Fx. RP
No. - No. : | Ne. Lo
249 | | ‘ 3 252 | 255 Ho 2
& A IReg
250 - | @/é . 253 dé , 256 @/g
5w 5| 25 . / 3 257 o 5
RieS e s
o N3 . 266 T 5 o4 3 |
20 | 5 267. — 275 =
a e Y
| _260l o 268 ~ | 276 | —— .
-. -261 : | \' é T 269— H‘ .: é . -277_{ | — B -
| Tt <
262 — : 7 S 278 é
EER R | 27 $




E

1 40 HOVeNOWVeH 141 HoneCH3oneH 118 V\D 01/ 98291 EXAMPLE
NUMBER 142HOMeCF30VeH 143HHHHH 20 January 2005 PCT/ US

P

2005 Wé@&g%l PCTI US01/ 19720 Exanpl e Table 5. Substituted
3-[5- (Chien-2-y1) - 3, 4- di r net hoxyphenyl | - 1- phenyl - 2- pr openPCHH¥19FP, 0 J ~
~~wvlvie 1 / 6cc ~/ Ov EXAMPLE R2aR3aR4a NUMBER 144HH 1450MeH 1460veH
' Ex. R Ex. RrR® Ex. R
No. No. ‘ No. '
264 : 272 | 280 |
<°j/§ SN $ , ;
| | P Lo ome
265 273 ' 281 S
_k_ﬂ/ S | HN |

Example Table 9. 3-[5-(Heteroaryl or Heterocyclic)-3,4-dimethoxyphenyl]-1-{(3,4,5-
trimetho:ty)phenyl]-%propen-l-ones. '

Ex. R % ® e ] B
No. No. 7 o No. _
675 301 . | H
at Mot T
282 | /\:r§ 302 \/:ré EO .
| 283 | 03 303 / 3 314 R 5
9 T
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147HF 148H 149. 150F 151FF 152 1H R5a H Réa H H 120 20 Zi(gg}u 9&5
01/ 98291 PCT/ USO1/ 19720 EXAMPLE R2aR3aR4aRyaR6a NUVBER Iél

iggoH% |93Q)@551155FHC]VEHH 156HFOVEHH 157 OHHFHH 158C]—IHHFIi_jC%1?UQS%L-I7§'I)-IH
Ex. R* Ex. R Ex | | RP
No. _ _No._ : No. '
| 284 é 304 315
@ | Ué WS
/N : N
285 o 3 ‘305' :_ s | g 316 == o
a7 oty
286 o 2 306 | ‘ é 317 . $
, o ~ /
287 § ' 307 H § 318 H 5
o T T
288 3 ‘i308 O 3 319 |- Wl
| T T
. (0 ‘ N—"
6767 | R 5 | 309 \ § | 320 3 |
g 'l g
289 | g 310 % 1321 | :
T o
300 311 13221 '

Q,
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1610VeHCH3HH 1620MeHHCH3 ' H 1630VeCH3HHH 1640VEH. HHCI-BQ%(ggHO\!’EF
. HOVed OVeH 121 20 January 2005 WO 01/ 98291 PCTI USO1/ 1 “ERANP
R3aR4aR5aR6a. NUVBER 167 HOMeCOOHOMEH 168 HOMeOCH2COOHOMEH 169 :
1-1. Ove H 170 HOMeSCH2000HOVEH 171 HOMeSCBHOMEH RGDUSGKEBOPNH2OVEH
173 HOVESO2N( Me) 20VEH 174 H. OVeOCH2CH( NH2) COOHOVEH 175 HOVENH2OVEH 176 .
HOVEN( m&mﬁwﬂm@ 1omqummﬁtﬂaéﬁ-zhm%tﬁoﬁﬁhm%H
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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122 20 January 2005' WD 01/98291 PCT/ USQ /19720 EXANPLE%;IR?)a 4a
NUVBER 180HOVEOWMEH . HNJ 181H OVMeOWeH: - 182HOVECH3OMeH HEVEEF 123
20 Janua%gl%gilvm 01/ 98291 PCT/ USQ /19720 Exanpl e Table 6. Substi t ut ed
'3-15- (het'er 858 or heterocyclic)-2, 4- di met hoxypheny! | - 1 PCT/US01/19720
- [ (3, 5-di net hoxy) - 4- car boxynet hoxyphenyl] . 2: propen-|-ones. HO 124 20
. January 20 WO 01/98291 PCT/ US01/ 19720 Ex No. RSPEx. No. R5pEx No. R5(3 .
_ 1841@3&9@& Table 11. 1-[4-(Heteroaryl or ]E[eterocychc)—phenyl]-3-
[(2-carboxymethoxy—4-methoxy)phenyl]-2-pr0pen-1—ones

NO. R2a : R3u | R4m o RSu. e -Rﬁa.

326 H H S H H

327 H H s x| ® | =

328 I ® H 2 H H

| 329 'H | H E H B
1T et T

© 132




KY 1850a191197H 1864192198N 187/ N193S 199 . Cy 1881 T194N2000 4~ %09
195201 N 674.206HY211H 2020207 H 212 <T 2030Q 208' 113 %@6’ zP\céb 0.

125 20 J%LlﬁfﬁzﬁOOS WO 01/ 98291 205 210 215 PCTI USO1/ 197

PCT[USOI/19720
EXAM_PLE T -_ - il B
NO. R2a _ R3a R4a - .RSa Rﬁa
330 H H | ; H H
331 - H .| ® : " 0
‘ S
[+]
332 H H s H H
T
333 . H®H | H : H H
| T
334 . H H i ; H H
335 . H |  m " : " . H
- . si
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Exanpl e Table 7.3-[5-(Heteroaryl or

Het er ocycl i ¢) - 2- car boxynet hoxy- 4- met hoxyphenyi } - 20 January 2005

1-[(3,4, é@ﬁ hoxy) phenyl ] - 2- propen-1| -ones. Oz~/ OH Ex. Rsfi Ex. aEx. R5
38 217a228239a 218229240H 219\ 23. 0CN241 G833 nuary

" No. No. No.
2005 WD 01/98291 PCT/US01/ 19720 Ex. Ex. RSpPEx. 'gas No.No.No, 2200 231s
242HERANMLIDIO s ) P p

NO. R 14 _ R 0L R L1 4 R 0, ' R.(l
336 H H H : f H I ow|
Tt
{337 H ;S 3 H H
338 H H i3 H H
339 H H H o
340 H H H H
lsa. | ®H | H H H
342 | H | H od H H
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232243 Dal N 222233H 244 CI 2232 234245 0 2242350N246 2250, 236N247Y. CONH
226237248HNO Exanpl e Tabl e 8.3-[5- (ELeteroaryl or Hetef OciAH3EY- 29%2 di m

et hoxyp |]1-.1-1(3,4,5-trimetboxy)phenyl]-2-propen-I|-ones. 127 20 January
h@@%@%%@& PCT/ USO1/ 19

2005 WO 720 Ex. Rt P - Ex. R5~Ex. R$ BI78IVARY20 240t t
252i i 255H 250.253 . - . ~ ,
EXAMPLE - ‘
NO. RZa | RSu | R4u o RSa ‘ Rﬁa
| 343 | = H o 2 H H
T
N
344 ' g | -ii ' ‘II
. | | -dfﬁj/é H
\=
345 H | H S\T/% H o
| ¥
346 ) S H 3 H H
- KT
_ 7 . N
347 - 5 | =m | - H . H
* 7
\é" :
| 348 [ : S H . n 5 H H
T
349 oH H ) s | B
T |
N
350 : H H | é H H
| r
) N
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S, 11256 O 251254257H 258266s2741. 259267275 260268 276 261269%—%qu

262270° H 278H orGY 263271 !279q O ~ 128 20 January 200% WBTOEF 88
PCT/ usmwog‘%%z X RS~Bx. R5~Ex. R~ No.No. No. PCTUSO19726 |
EXANIPLE _ , i
NO. ' RZa | | R3a | R4a , RSa . Rﬁa
351 H H 4 . H H
9!
U352 H H 2 H H
353 H ! H % H H
_ : N/j/ :
354 : H H N\'/é ' H H
E/N |
355 H H | <°j $ H H
356 | 8 | = 5 H H
o . o.\/:r | . .
357 i =" | H®H &i | H | H
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264Q 272i 280. NH CY 265273281- - HH | Exanpl e Tabl e 9. 3%? Hefero%ga/g or
Het er ocycli c) - 3, 4- di met hoxyphenyl ]-1-[ (3, 4,5- trinetho) pif’é‘rll’)‘?lrp’

Eéigﬁ%"a@"ﬁ%g&ﬁizﬁx' TEQEXE'X;R5EesB“’E'x.N°'RSN9'EX?7_538%8.1&53*%5‘5?%%@%9%%%;N

EXAMPLE - |
NO. RZa R_Sa _ R4a ! RSa | : R611
358 H H 3 H H
- . .HO/ )
359 . H H S - H H
(y |
N
360 B | .® 2 , 3} H
@1
361 H ' | 3 " H
J
362 H H | 3 H H
ol
¥ | H H : H H
364 H H 3 -} H - H




0 285CT 305316 | NN 286c¢r 306317 287307H 318H ~Cy 288308H 31$. NH .
676v309. aN320aN 289310/ 321cx' . 300.311322 “H 130 20 JahJaryasnos %ao
01/ 9829 / /19720 Exanpl e Tabl e 10. Substituted . '
3-[5-( bé‘r’l@(ﬁ;ggﬁ?i en- 2-yi ) - 4- met hoxyphenyl | - PCT/US01/19720
1-[(3,5-di met hoxy) phenyl j - 2-buten-1-ones. Exanple R 4aR 2P No.

Example Table 12. 3-f3 or 6-(Het'éroaryl)~2-carboxymethoxy—4-methoxy)pheﬁyl]- _
' 1-[(3,4,5-trimethoxy)phenyl]-2-propen-1-ones. »

5
Example | P | RSB | rP
Number = | | '

l3es | H H

lses |  ® H sk
367 | H{ H | H
o
368 H H
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323oneone 3240CH2COOHOVe 3250meOCH2COCH 131 20 January gé)OJS \f/\D 0158@391
PCT/ US01119720 Exanpl e Table 11.1-[4-(Heteroaryl or anuary

Het er ocygli G)hhenyl ] - 3- : B '
1(2-car b@lgy‘ﬁ 9?#@@- 4- met hoxy) phenyl ] - 2- pr open- 1- ones. EXRWEE’“”R@”BZG 327
328 329 RRza HR3a '"HH R4a Rba HH R6a H H . - :

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 - : O H

371

372  sla B | H

7139




132 EXAMPLE NO 330 331 332 333 334 335 RRa HH H R3a R6a

H H 20 January 2005 WO 01/98291 EXAMPLE
. W0 01/98291 o ' ‘ ' - PCT/US01/19720

5‘0 Januar S‘OOSH

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

74 | m | H

36 | s & CH H

1490




‘WO 01/98291

s -

NO. - 336 337 338 339 340 341 342 134 R2a H HHHR3a H H
PCTI USCL1/ 19720 Rya R6a H H

HHR4
January 2005

 PCT/USOI/9720

Example Table 15. Substituted 1-]2- or 3-(Heteroaryl)-phenyl}-3 [(Z-carboxymethoxy)-4-
- methoxyphenyl}-2-propen-1-ones.

5
_ ) |
EXAMPLE :R?a iR?u Iltl .:R§u ijq
NUMBER

377 | Y | H F H H
T

378 F B H

379 F H H

380 F H H
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~ '"HHEXAWPLE NO 343. 344 345 346 347 348 349 350 R2a H H H'R3a H
- R4a’Gr RSa HH- 20 January 2005

WO 01/98291 , ! ' - PCT/US01/19720

* .. s

Example Table 16. Substituted 1-[2- or 3- (Heteroaryl)—phenyl]—3 {2, 4-dimethoxy)phenyl]-
2-propen-1-ones.

HHH

EXANII"LE | RZG R3a ' '_ 'R4d . _ RS(I . _ R6(l
NUMBER

381 LA . Hm F H . H
382 3 H F H |  H

| 383 N . QE/??7
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HHR6aIHHHHHEXAIVPLE NO. 351352353354355356&57R2aHHHH

H H
HH 20 January 2005
WO 01/98291 : . | - PCT/US01/19720
EXAMPLE RZa - RSa ) __R4u _ RSa , | R6a
' 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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R3a Rda Rya HHHHRya H.20 January 2005 VIO 01/ 98291 8 359
360 361 362 363 364 R2a HH H H R 3a mu&ry 5 |
WO.01/98291 | © PCT/USOL/19720
EXAMPLE RZa R3u 7 R4u RSu : R6u

NUMBER
387 | H F H H

388 ' H

| Example Table 18. Snbstltuted 3-[3- 5- or 6-(Heter oaryl)—Z-(carboxymethoxy)-4—
methoxyphenyl]-1-phenyl-z-propen-l—ones.
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"H R4a PCTIUS01119720 R5a Rea HHHHHHHH 137 W 01/ 98291 20 January
2005 'PCT/USQ /19720 Exanple Table 12.3-[3 or 0 January 2005
6- ( Het eroarifl - 2- car boxynet hoxy- 4- met hoxy) pltenyl]- 1- [(3, 4,5-tri

met hoxy) B3912=pr open- 1 -ones. H3CO ~ ° x' R6A OCH3 RBETECHIF2B Exanpl e
R PRS5PRGP o j L .
Example rP rP RGB
Number | |
389 H s ?‘L, H
390 H | 51 H
391 . H H sk
<
32 H | H sl
393 H H
| 304 H H
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Nunber 365HH 366HH 367. ~HH w 368HH— 138 20 January 2005 V\D Oh/ 98291
- PCT/USQO /19720 Exanple Table 13.3-[3 or | 0 January 2005
. 6-(Heter 4- di met hoxy) phenyl ]-1-[(3, 4, 5-

trimet how p]ﬁg)esnél] 2-proper-|-ones. Exanpl e R3PR5PR6P NuGErUSSE81ERe 370HH
371HH 372HH 139. 20 January 2005 5 WO 01/98291 PCTI USCL1/ 1972Q. Exanpl e Tabl e
14. FXampleTable 1% tSnbstituted 39345 nnﬁ{(Hotey;omanmid:mem(ﬁyphazyll-l-phenyl- -
tr huet hoxy)phenyl] 2- propen 1- cmpsopeﬁadamﬂse Nunber .

5
Example )P - gB %P
| Number | | '
5 | H | y H
396 I S 5 H

97 | = T H gs’

398 : H | =
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373 374 375 376 R2D H R6P H 140 WD 01/98291 20 January 005 IPC'I'I USOl/ 19720

Exanple Table 15. Substituted 1-[2- or

0 January 2005

3-(Heter henyl ] - 3-[ (2- car boxynet hoxy)-4- met hoxyph
propen- |‘9§ﬂi§g 9EXAI\/PLE NUMBER 377 378 379 380 R2a R3a R4d’cﬂ>’/léﬂﬁyé.{’20

Example R3l3 - gP r
Number
| 399 s_h SO H

400

Example Table 20. Substltuted 3-[2-, 5- or 6-(Heteroaryl)-3, 4-d1methoxyphenyl]—1—phenyi— :
2-propen-1-ones.

Example 2| g - goB
Number | '
401 H H
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R 6a H 141 20 January 2005 WD 01/98291 PCT/ USOL/ 19720 )
or 3-(Heteroaryl)-phenyl]-3-[(2,4-di

Substituted 1- [2
EXANPLE NUVBER 381 382 383 R2a R3a 142 R 4a

2- propeng
WO 01/ 9898

Substltuted 1-[ 2-

arrpl e Ta%éﬂeﬁ 16

FRSaRGaHi

LER2aR3aR4aR5aR6a NUMBER 384HFHH Exanpl &CFABIE1H0

406

Example r2B . 'R5l3 rP
Nuamber
| 402 H H
403 H H s ?'Z.,
T
404 H H 2
1 405 " H T H
" H

148

or 3- (Heteroaryl) phenyl) 3- [(3 4 di met hoxy) phenyl | -




2- proper-l ones. EXAMPLE NUMBER 385 386 R2a R3a R4a R5a R6a H 143 20 -
January 2005 VD, 01/98291 EXAMPLE NUMBER 397 388 R2a r?wgnmam’iﬁap% H

PCT/ USOl ; :
1/98291 PCT/US01/19720°

Example Table 21, Substituted 3-[5-(benzo[b]th1en-2-yl)- -carboxymethoxy-2-
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




Réa H Exérrpl.e Tabl e 18. Substituted 3-[3-,5- or
6- (Het eroaryl) - 2- (car boxynet hoxy) - 4-

met hoxyp L) - phenyl - 2- propen-1| -ones. OH H®2C 0 .. RSp -01, C2H 144
%‘gﬁéﬁz unber 389HsH 390HH 391HH. f , 392HH 393HHPCRUINI9T0 January

20 January 2005

%agpl \e/\D 01/98291 PCT/US01/19720 Exanpl e Table 19. Substituted 3-13-, 5- or
gél(:)l—bteroaréln%l-g,R-ud nethogﬁhenylj-'l pggnyl - 2-prroper%;zl-ones. Rb“Pﬁu,‘H: :
_ R | R = | R
- ‘
" F N P F F
414 F H - |F - |m H
a5 - |H Fo |F H- | "
4t | H F e | P | ‘IH R
417 B OMe OCF; | K | 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
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R3PR5PR6P Nunber 395HH 396HH 397HH 398HH 146 20 January 200'5 V\D 01/ 98291
PCT1US01119720 Exarrpl e R3PR5PR6P Nunber 399HH 400HH Exatfpli@rtaby e PP
Substituted 3- - or 6-(Heteroaryl)-3, 4-di met hoxyphenyl | -1 -phenyl

- 2- pr opertOP1e} % R OCH3 5A Exarrpl e R2PR5PR6P Nunber 40%@@!@9@arrpl e
Number ‘ _

| EXAMPLE RZa. R30,. R4a i RSa. _ Rﬁu
NUMBER
06 |oMe CH; H L ~ H
127 OMe H S la CH;
028  |E |OMe |F oMe H
{429 H OMe i  |ome B
430 o H OMe | coon | 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
436 ' | OMe o SO;N(Me)z | OMe | Hl
437 1H  loMe OCH2CH(NH3)C- OMe - H
| | 00H |
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402 403 404 405 406 H 148 H 20 January 2005 WD 01/98291 PCT/bSOl/19720 .
Exanpl e Table 21. Substituted 3-(5-(benzo[b]thien-2-yl)2U-JearBexX 4 hoxy- 2-
nethoxyg&agxb%ké-phenyl-2-propen-|-ones. OH EXAMPLE R2aR3aR4aR HaR6a NUMBER

& H _

407HOME cycl opropyl 4080VeHHHH 409HOVEHHH 410HEEMMYSYYPAYHH
412HFHHH 149 20 January 2005 _
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
- o
443 11 OMe | - |oMe H
| I/\N/
HN. -
444 H OMe | | : OMe B -
NN 1 _
/"\)
| 445 H | OMe | cH; oMe = |H
a6 H  |oMe  |cB  |OMe H
47 |H OMe  |[OMe - {oMe  |H
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WO 01/ 98291 PCTI US01119720 EXAMPLE R2aR3aR4aR5aR6a NUMBER 413FFFFF 414FHFHH
415HFFHH 416HFHFH 417HOVEOCF30MEH 418FHOVEHH 419HFOVEHH M 2ROR: r R4 5 .
4210HH. . HEH 4200VBHFHH 4230MeHHFH 4240MBHCHBHH 4250MeHHCHBH 150 20 January
2005 WO WOLE8Y¥81 pCT/[ TSO1/ 19720 EXAMPLE R2aR3aR4aR5aR6é"?§Tt’Jﬂ%Hﬁe"

4260Ve CH3HHH

EXAM]’LE RZ_II _ R3a | R_4a | RS(‘L . RGU,
- 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
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4270Ve- HHHCH3 428 . HOVEFOVEH 429HOMEC OVEH 430HOMBCOCHOMEH
431HOMe OCH2 OOOHOVEH 432 HOWE CH2 COOHOVEH 433Huveso42coo4@\ﬂeﬂann@nwca\¢é>§03HoveH -
435HOVESO2NH2OME . H 436HOMESO2N( Me) 20VeH 437HOMeOCH2CH( NH2) C OVEH 00H 151

20 JanuaV® YBBEIVO 01/ 98291 PCT/ [ 7SOL/ 19720 EXAMPLE R2aRPSHRABRUENPEa NUVBER

438HOVENH2OME: H 439HOMEN( CH3) 20VeH 440HOVEN( H) CHZC(I}lO\/EH 441HOVEOA. OVEH

4 OveH: NJ OvEH
25? i il Ex. Y Ex. Y
| No. No. -
| 40 /' S 9 3 476 o 3
Qe oot
| * - 464 A 477 Lo
0 ¢
N
\ . | N/D/
. | <\N:©/ K’N _
3 . B 66| e |4 e
' ) N =
&0 < 0
Bl AE e N 480 L |
4 O N g A ;
455 s " o - .
ORI
| | o .
e § 469 | 482 T,
B § AN g
& et |t oy
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444HOVENOVEH 445HOMe CH3OWVEH 446HOMVECF3OMVEH 447HOVEOMEOMEH 152 20 January
. 2005 WD 01/98291 PCT/ USO /19720 EXAW.F, R 2aR 3ctR 4aR BCERn6M NUNBER
448oneoneoneHH 449HonmeoneHH 5 1.0 Exanpl e Table 22. Substituted -

13- 15- (beWEHBIHI en- 2- yI ) - 2- car box- ynet hoXY4- | PCT/US01/19720
met boxyphenyl I'-1 - phenyl - 2-propen-1-ones. 153 WD 01198291 20 January 2005
PQTjd-TFOT/ 19720 RX. YEX. YEX. . [Y No. No. No.  4500463<4/6N ™~

| 470 ann 483 ) LYY S
| . g
\ e C
PG 4%1- o T asa |
a7 e
~
N

| 458

459 485

a0 |

» . g 486
4604 o S | I

472

| 461 A § 487
462 a5 e 1 488 | V.Y
//

Xy N
489 =

155




H\ H 45171/ 464~1477N -1 /14 4520 \465NA78 AN 453c5466N \ 479/ N 454S |
1 467~ t480N N 455468' W481 456469482N 154 . 20 Janua?ly J2008rWEEH 98291

PCTI USOI%Q‘?I?9%2457"N' 470" | 4830,| | N) 458471484

91 PCT/US01/19720

Exémple Table 23. Subsﬁtuted '3-[4—(heteroﬁrjrl' or ]1eterocycﬁc)-2,4-diinethEXyphenyl]-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
.4 g |
[ 491 502 \ R Y
492 503 | 3 514 [ lﬂ’ 3
| 493 — " 504 55
o O
494 <°/\1[/§ | 505 <s]/ : ERGT
\ N '\N N
| 495 I {j/é 506 qé '5177.

156




489 155 .

“An | 459<D 472<485HN /

i H 460473< | /486N 461nnn 474487\' ¥r 462475488,

“Substituted 3-[4-(heteroaryl or

[ (3, S di Werdss3)- 4-

. Ex. RAPEX. RAOEX. 4P No. No.

car boxyi net hoxyphenyl ]
No. 490501512N

| 496 0/\\‘]/§ 507 {jl/é | 518 &é
\=N N
497 | | (oj/é | o _ <:j/é 519 Hio/é
498 3 | 509 3 520 3
O oY
499 0.3 510 3 | 521 O
R 93 @
500 '(j/% - 511 O/g 522 O/g
I\u g HY

Example Table 24. 3-[4-(Heteroaryl or Heterocycllc)-z-carboxymethoxy—4—methoxyphenyl]-

_ -[(3,4 5-tr1methoxy)phenyl]-2—propen—1-ones.

157

1

WO 01/ 98291 20 January 2005 PCT/ US01/ 19720 Exaapherfaiflost 23.
het erocyclic)-2,4-d inethoxyphenyl]-
- 2- propen- | - onePCTAB01/19720




4910d502513H"~ 492503514 493\ 504~N515 N 4940505S516 N 495a506517 N 156 20
- January 2005 WD 01/98291 PCTI USQOl / 19720 4960~- ~--507H5158NJ49TF®D§50¥§N5519 N :
49808509520 499. 510521NH |  S001 511\ 522HN N Exanpl e Tabl e

) - 24.3-[4- ?légls%)" dryl or Heterocyclic)-2-carboxymet hoxy- 4- REHBOENRAY| | -

4B - - R¥® : 4p
No : R l_%ﬁ: R llET};. R™
523 o % 534 | 3 545 H 3
524 _ 3 535 2 546 :
_ . ~ LA
IEell R
525 536 o~ § : 547 |- H.,- 3
526 537 s | T | 3

527 o3 1.538 | s % 549 | =
LT T "%5

528 o3 539 550

T o T o

540 o

529 | .\ é | | 551" - H -

a T O
50 a1 e | |
S Q/é gjé - HNgé
531 | 542’ 553

158 -




1-[(3,4,5-trinmethoxy)phenyl!|-2-propen-I-ones. 157 20 January 2005 WO :
01/ 98291 PCTJUS01/ 19720 Ex. R4 Ex. R40Ex. No. No. No. 528 J5818a54520§5uCSYI N -

I 524 a 535 546HN~ Or 525 536s547H 526 \ 537 $ | | \\y 548H /NN
) WO 01/98291 . PCT/US01/19720
Ex, ' R4l3 | BEx. ‘ .R4[3' | Ex R4B
No. | . -Nn. No.
532 | 543 2 . | 554
<°J/€' - ~ 2 . é
| N | NH
533 _ 544 555 | .
! S G ;
'ﬂ\ ' l HN
N 5

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. '
I'ss6 | 3 567 3 578
| T T
557 | | 568 | 579 |
NEres o
d | § _
558 | 569 | 3 580

159 -




527 538 Y 1549H ¢ N 528 0 539550 N14 529 540N 551H Cl1 530 1%41552 531 542
. 553H GaN 158 20 January 2005 WO 01/98291 PCT/ US01/ 193ﬂ2@aERarRZﬂﬁB@ '
- R40EX.

WO 01/98291 . ) - PCT/US01/19720
Ex. TR® Ex | = R Ex. | R

No. . No. , No. -

559 570 |

581

560 -0 | g 15_71 »: '_582 =
o O Y

583 |

| 561 o | 572_ o g
BN EES N et Ko e
562 A 573 " i- S84 | ¢ 3
ol Re T
563

'_574 - 5 5854 4

_-564' C}A NEZE O’é .586 | _;é

376

365

W
1587 5 é
e

566 571 | 2 o 58. . 3

160 -




No. No. No. 53.20543I 554NH N 533544555- .

(N) Exanple Table f

25.3-[4- (Heteroaryl or Heterocyclic)-2,4-di met hoxypheny?Q Januért[/(%p% 5-tr

I met boxyyig\RRghd;- 2- proper - | - ones.

556567(1578N 557p 568_. 579HN,

Q OCH3 OCH3 Ex. R4~Ex.

f $ 558569s580.H 159 20 J§ﬁ52V§ﬁ56 - No- No.

01/98291 PCT/ USOL/ 19720 Ex. EX RA~Ex. R4~

Example Table 26, 3- [4-(Heteroaryl or Heterocycllc)-3 S-dlmethoxyphenyl]-l [(3 4 y -
trlmethoxy)phenyl]-z-propen—l-ones

Ex. R% Ex. RY Ex.
" No. | No. _ _No. :
589 | 600 2 611 Ho o
HiKes NKes
590 | "~ 2 601 —~ 3 612 -VSV
og | g | m@/
591 - ‘ 602 - RS
592 | T 603 o 614
[:j:]:’é | | <ii](/§ 614
593 Qii:ﬂ”s. 504 <;i:ﬂ’/§ 615
594 ‘<fijr,§ N s(jjl/é 616

161




No. No. No. 559ci 570N58. 1. H r 5600 57115821 \ 5610 57258%35620573%8@%

. 5630574H 585 H 564C675N586H 565576r' 1587NH 566. 577

-January 2005 WO 01/98291 PCT/ USCL1/ 19720 Exanpl e Tabl e 26. [4 (Het er oaryl
~or Het erWﬂsé%l 3, 5-di met hoxyphenyl j-1-[(3, 4, 5- tri met h@EHIHILANA |

- 2- propen- o_ne§ O Ex. RA~Ex. RA~Ex. R4 No. No.. No 589600611H

Ex. R Ex. | R Ex. R‘“i
No. No. o No.
595

606 | H é .| 617 ]

&
F
()

596 607 3 618
597 | 608 | 619 3
o O
| | N W
598 P 3 620 :
599

610 $ |62t |

o

Example Tahle 27.. Snbstltuted 3-[4 (pyran-z-yl)phenyl] -1- [(3 S-dlmethoxy)phenyl]-z-

propen—l-ones :

162




al p-5900CT-, 601612 591602613K 592/ N6O3N 614 Cr 593CN604615- - 594605 6161
161 20 January 2005 WO 01/ 98291 PCT/ US01/19720 Ex. RA~BC RIUEXY % No. No. -
595606HY617H 5960 607H 618Hani UN 5970a608(N) 619 598. 0609f N620NH 599610621

E WO 01/98291 PCT/US01/19720
Example g sz' 3 | L P i
Number | '

622‘ F OMe H. OMe
623" OCH;COOH | B OMG OMe H
624 F | OCHCOOH | H OMe

Example Table 28. Substitutéd 3-[4-(pyran-4-yDphenyl]-1-[(3,5-dimethoxy)phenyl}-2-

propen-1-ones.

5.
Example - R““ RZB R3|3 RSB
_Number
625 F - OMe H OMe
{626 | OCH:COOH bMe - OMe H.
{627 F OCH,COOH H OMe |
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Exanpl e Tabl e 27. Substituted -

3- 14- (pyran- 2-yl ) phenyl ] - 1-[ (3, S-di i met hoxy) phenyl | - 2- Tt FERIIY . 162
20 January 2005 WO 01/98291 PCT/ USQO /19720 Exanpl e R4aR2PR3PR5 3 Nunber
1622 FOVe H¥@ 08%83910CH2 COOHOVE OVEH  624FOCH2000HHOVE Exanpl e PrABF¥1/2%/20
Substituted 3-14-(pyran-4-yl)phenyll-1-1(3,5- dinethfoxy)phenyl) 2-

i &%QQE%W mg@?gﬁ,}(ﬁ 00, i V\B opllxg%azgl

PCTI US01119720 Exanpl e
3-[5-(benzo[ b] t hi en-2-yl)-2-(2- carboxyﬂ§§§;£poxy) 4-

nethoxyphenyl]-l-phenyl-2-proQ$n-I -oqg OH

Ex. . - Ex. Ex.

Y Y _ Y
No. ] No. ' - { Ne.
629

o et |t o

=7

. AN :
630 643 | - an 657
/ N
o ¢
: - H :
631_ {ng 644 H ' é 658
_ N |
ST
] N - |
632 ‘ 645 1 ann 659 ‘ M
0O H . : ‘
\ ’e 0
N N
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Ex. Ex. YEx. Y, No.No.No. 629c\ 642656N 0 6300643W 657H ' nAH' 631644H658

19720

632nnr 645nr-r 659(X5 c~O . 164 20 January 2005 WD 01/ 9829'P"BEFY
"N 633i \646V660rooll N O 634647.' 1 |
: WO 01/98291 s . PCT/US01/19720
1 633 - § : |
646 660 .
/ _ N é ' A g
oot oo
634 A ' o
647. ann 661 L
4 Ne_ ' A
. {1 ¢ 90N
O . .
635 | ' ' -
(;@/é 648 o § 662 N | 'é
: / ,
\ C
| { < |
ann . .
636 , 649 e 663 A
' N
o v
@(5\ < E,D
o7 / S 650 D 3 | 664 3
.. RfsodiN e
H _ ; N
| 638 | 651 ann 665 5
| H < HN s
639 1 : 666 o ann
] N $ |es2 . 3 : ‘
\ T {
640 ann B | , 667
ﬁ 653 - N g R - (D/é
( @ | S




661nnr + (I~ o ~N\ / 635648662 636nrv' 649<x5.663' A" N 637N ~650~ | 664N | ~
. 638'v'651'W 665i \ NN H 639H652666. n-v+ 640653N66ﬁ0 TE5U28Y J Orﬂf’ary
2005 641 WO 01/98291 654 655 668 PCT/US01/ 19720 166

H

‘WO 01798291 | PCT/USO1/19720
641 | | 668 | -~
7 | _
N _
N

655

166




WO 01/98291 VIII. Biological Activity of Active Conpounds The ability of a
conpound described herein to inhibit the expression of JCARPEAFH %po%ost

can be %@ es&gd usi ng any known net hod, including that described in detai
bel ow. gﬂ% #J vascul ar endothelial cells: Two to four RIIOHAPR0P150
plates were trypsinized and the cells transferred to a 50 nL conical
centrifuge tube. The cells were pelleted, resuspended and counted using the
~trypan blue exclusion nethod. Cells were resuspended at a concentration of -

36,0 el Ls nd 1. .allquoted, per well. 10 Cells were split into
24 wel ti?gﬂgﬁg&gﬂw@&ﬁf@ggéﬂﬁpo%qﬁ s in each well shoul d be ,
approximately 90-95% confluent by the follow ng day. Cells should not be
. ol der thanThasbiigeoBa chipeindsddsolib&l kasinao ialsibiahp expresionesfev CAN i 1adnl &/
screened at, 50 pMand 10 M A 50 nmM_stock. solutjon_for _15 each conpound
was phesheatehe assessed peing ameknay methedsinglading dhafidesrribrd 4n detpilbelg™ 0 5 nM and
1 MM Wien 10 pL of the 5 nM solution was .added to the well (1 niL ,
‘medi uniwel I), the final concentration was 50 pM. Adding 10 L of ‘the 1 nM
~solution to the well provides a final . concentration of 10 pM 20 167 20
- JanuaPrepaoing wascwlar esdahelificells:i nsol ubl e conpounds PCT/ US01/ 19720 Conpounds
which will not go into solution in culture medi umwere-resuspended in

5 " Two to four confluent P150 platés were trypsinized and the cells transferred to a 50 mL

conical centrifuge tube. The cells were pelleted, resuspended and counted using the trypan blue

exclilsion method.
Cells were fesuspende,d at a concentration of 36,000 cells/mL and 1 mL was aliquoted
per well, - | |

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

167




. DMBO at a concentration of 25 nM The stock sol ution was the“n diluted to
“the final concentration in culture iedium The ol d nedtUrMaRE&TAsHI%%at ed
and 1 nL_of the new medium with the conpound was added. For exanple, if
the finaVOB8¥Atration was 50.M the 2 pL of the 25 mVESTEBRVHEY added
per L of culture medium The 50 nM solution was diluted for_ | ower

.concewi{t@“mﬁlmf@ﬁ,ﬁuﬁw: In Vitro MCP-1 Activity Assay 10 Cul tured ‘
human™éndot hettal celTs were seeded in 96-well plates. On the follow ng day
cells were stinulated with TNF--a in_the presence or. absence of
conpounds &ospenadsdwhich Wikt ngmégtS g‘PPEHﬂdeEF@énE@WeWSWdWP@@ reach

COMPORRAsQTH! LI BLEARRGENT A hS e odOLelad IOLRERAL? AIRIR 18 skl | o

wer e éxpo a an npounds I oxi mat el ours ext ‘
day t&tﬁlceﬂﬂrhtsonvmrcﬁlmsn@ﬁdm e“kamdmdmumms aapirated a:mbs edpyf the ewanedifmr 15

V|sual tﬁns of tommta % Cmiel:éfr%? éi?ﬁogge.glggftgge}gwgsg X\Sa 2H?~I tzed by-
' mm”@n@%%aﬁﬁwgéo%uw}&@@@%d n}i Cg‘;ﬁr }Ht s erg}élgﬂ“hﬂhbgaxnmo?&ﬁﬁ%s difltad Gort ©

capture secrete ptured MCP-1

subs elpwen conceditbmised Wi th a horse radi sh per oxi dase- conj ugat ed anti - NCP 1
anti body for color devel opnent. Results are expressed as | C50 val ues (the
anmount of 20 conpound (M required to achieve a 50% reduction conpared to.
control (cells stinulated with TNF-a only)). Exanple 670: In Vitro Snooth:
Muscl e Cell Activity Assay Cul tured human aortic snmooth nuscle cells were
seedelxamplA669e ik ViitreMEP-MAetiviceAlssay 25 reached 80% confl uency, they were
made qui escent by changing nmedia to 0.2% serum (as conpared to 5% serumin
‘normal culture media) for 48 hours. The cells were then stinul ated by

‘addi tion oCuB%ééumanlenthhélqb celiewere medecbme%weléﬂ)lat@mﬁbuﬂ@sﬁHOMI de¥d i n
- DvBo celld va:rLeGrg s&muf%% it Tl%%go% (f/r\g/mf)/ g%e presence or absence of compounds dissolved

in DMSO. To establish a dose curve and ICs for each compound, multiple concentrations in 2-
fold increments were used. Cells were _exposéd to TNF-a and compounds for approximately
16 hoﬁrs. The next day the cells were_vieuaﬂy examined via light microscopy to score for
- 15 - visunal signs of toxicity. Cell culture media,‘ diluted 1:10, was analyzed by an MCP-1
‘ im_i:ndnoassay kit R&D Systems). This assay is a sandvﬁch 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 radlsh peromdase—conjugated anti-
MCP-1 antlbody for color development Results are expressed as ICsp values (the amount of
20 compound (p.M) required to achieve a-50% reduction compared to control (cells 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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- PCT/ USQOL1/ 19720 establish a dose curve and |1 C50 for each co.rrpi)und, mul t | pl e
~concentrations in 5-fold increments were used. After 28 WePAEULE DN,
3Ht hym di 5tCi/per well) was added to the cells fqr hou of

| abel i ng‘gb{@é’%b cells were then Iysed in NaOH and, the g’ﬁﬁf}lﬁf’%{#ﬁ%H_

thym di ne i ncorporation was determ ned. Results are expressed as |C50
val uessifiilish andngatcupée ZndolGreufvd ¢ddh cempounéd nuitiple hcancentattod®o e defold on

IR S S U FANSE e A Al D

6 INDOpt 2 ANRR 44RunthiafiiRd. Waldd 28istiebines 2@ th KabHLAM, B Séimt of HRL. 53
23ND2. 33 62NDL. 25 6>500. 33 ND = Not determ ned

thymidine incorporation was determined. Results are expressed as ICsp values (the amount of

5 compound'(uM) required to achieve a 50% reduction compared to control (cells stimulated

with 5% serum only)).
| Table (3)'

- MCP-1 Activity Srooth Masdls Cal
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 | Tis
7 N - 153
3 — XD ——233"
& N _ 125
g S5 033

~ ND =Not determined
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169 20 January 2005 WD 01/98291 PCTI US01/ 19720 Exanple 671: In Vitro VCAM 1

Assay . The conmpounds were added to the plate (each corfbyREUAEY ddite in :
duplicate). One plate was prepared for VCAM expression-and one pl ate was
pr.epar edMMHIBEAM expression. |nmediately after the conpdéTdEsond?ze added,
TNF was added to each well 100 wunits/nmL TNF was usually added to each

wel | . ﬁdiﬁlgegggfl‘nlmerM.ygggags in the nunber of units, €ach new | ot was
titrated to determ ne the optimum concentration. Therefore this

"concentrati-Qn changed. |f 100;units L] d, TNF 'I-t to 10
Cor eI R SRR whe AR S pfite (i BELRRA fiontlh diffledly 168610 1O
5% COlty atafp@Pired RV OAMBLRresiohtandUE Plate Was prepfred dit ICKM dxprsgidft es were
checked under the mcroscope to see if there were any visual signs of o

toxicity. conds, h ‘ Y Ys) ,
changes. ~ aQ iR ifer B87 Sutpoiit Sftcs SRR NI R Jadbl (TRRF N0
de§r eemitf/mInTINBivtas aigually adidedaoepsiuweld Since eachilotof TNRwxsicdén thermuntar b§ t he

‘assays... The results are provided in Table 4. 15 Table 4 XZVCAMF1'1C50 (pM
4- car BBRpnEAChJEY. fptowas Ailigisdeton dxigring HRA APfIHTITH cOReTIGHon.|; f@tr?é;@y%% odi um

- sal tYlobnGenthatfort SHaBdd1 Y100 uftishaf!ivhds YafifCuskd] AN Qrad MR 6 AR/ and
10 uL added to each well. | - .

fod

The plates were incubated at 37°C, 5% CO2 'ovemight (approximately 16 hours). The - '
10 nekt day the plates were checked under the microscope fo see if there were any visual signs of
. toxicity. Records were made of any cell death, debris, or inorpholo_gy changes, as well as

insoluble compounds (parﬁcﬁlate_ or turbity).

The degree of inhibition of the compounds of formula () was determined by the assays.-
The results are provided in Table 4. '

15

Table 4

X  Z VCAM-1
7 | o ICso (HM)
- 4-catboxymethoxy-3,5- .‘2,4-djmethoxy‘-5—(benzo[b]thien—2- .0.7 .
dimethoxy, sodium salt A ) | |
- 2,4,6-trimethoxy 2,4—diﬂuoro 0.7
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5

Ahbhwo j-hoo-b-b-

w'wwwmhbwmwm

mJt hox%/0 05 ,

01/98291 PCTI US01/ 19720 2, 3-di chl or o- 4- net hoxy5 bronp- 2
, 6-trimet hoxy4- hydr oxy- 3, 5-di net hoxyl 3, 5-di net hoxy- 20 (anuary .
, 5-tinet hoxy. 1. net hoxybenzyl oxy) 3,4, 5-trinethoxy5-brono-2- nethoxyl
, 4t rWVOIR838)3- br ono- 4, 5- di net hoxy1 PCT/US01/19720
, 5-tri methoxy3, 4- dlnethoxy 5-phenyl .1
ydr 0Xyz‘2~3¢<ﬁcﬂ§1‘6&1 ﬁ:@ﬁi/ Iret nOXB—b‘?oﬂlBQ%@ﬂhB hien-2f 1.7 yT)
ar boxynet hoxy- 3 d| r"et hoxy (benzo( b] ien-2-11,3 di mgt hoxyyl)
,4 /thZ"‘[ b]tl T \,ll ul IICt hU ‘_y' .
,5{tri rre?hgéﬁ“ Foxy- 5- (|4- ?Fmdforﬁye%!sﬂ?f)h L
- dii met hoxy2- nmet hoxy-5-(5-nethylthien-2-yl)1.5 .
, 5{t ri ndpShdimethonptdatdey - 5- (|5- net hy Bidsd-tmethoxy 1. 5 3, 5| di mbt hoxly- 4- (1, 4-
,5 trimet %)x %.5 Pen odi oqan- 3- net hoxy) '
e ox\f/ enzy oxy%
3,4,5-trimethoxy 5-bromo-2-methoxy 1
2,3,4-trimethoxy 3-bromo-4,5-dimethoxy 1
3,4,5-trimethoxy 3,4-dimethoxy-5-phenyl . 1
4-hydroxy-3,5-dimethoxy 2,4-dimethoxy-5-(benzo[b}thien-2- 12
) | D |
4-carboxymethoxy-3,5- 2,4-dimethoxy-5-(benzo[b]thien-2- 1.3
dimethoxy yi)
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-tnmethoxy 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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; 5- dlnethoxyz met hoxy-5-(thienn 2-yl)1.5
, 4, 5-ti met hoxy3, 4- di met hoxy-5-(thien-2-yl)1.5 3, 4-di ch%%ﬁ@n?aﬁyd?%%
odi um 2- methoxgﬁES (thien-2-yl)1.6 salt
. 4- di meVRPAU82H et hoxy- 5- (4- met hyl thien-2-yl)2 171 WO 01/P§§él!§91f19720
,4,5tr|rrethoxy34d|rrethoxy5(3 pyridyl)2 - ~
, 4, Sf tr T neg Ao dheet NOXy- 5-3 Hlﬂnﬂ&ﬁgxyﬂs)@—pyndyl) C2
,4,5rtr|mathoxy5 brom) 2 4- jl met hoxy :
. 5- dirrethox e | u\[rl -en—2—vit -
-i odp- 2- rre?’ﬁlsx =?}Flyoxy 5-(t hl%ﬁﬁgbﬁ?}? i—({héen 2c‘fll)met hoxybzenzy oxy) - 3-
, 4,5t inmet hoxy?2 methaoxy 4- (8, 4-di net hoxybenzyloxy)-_ 314 5-tri et hoxy2
, 5- dj met hoksh2rimehexset hoxy, 4, 5-3thpretdrbdjmethoxy 2
, 4, 5p tri met hoxy2- br ono- 4, 5- fli met hoxy2 3, 4-di chl or o- 2- hydr oxy5 |
r onop 2. rretﬁsnaj&ﬁetaoﬂjat hoxy- 13, ﬁ.n@ﬂm&yzs BthienF -0t hoxy 2 2
ri nek hoxybenzyl oxy) 3 - met hoxy-4-(4- o
4-iodo-2-methoxy ‘ 2-methoxy-5-(thien-2-yl) 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)
- 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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pyri dyl nmet hoxy), hydrogen 2net hoxy-5-(thien-2 yl)2 chloride 3-net hoxgl-,4- (2-
pyri dyl met hoxy), hydrogen 2 methoxy-5-(thien-2 yl)2 chlotifggugry 200

"~ met hoxy-4-(thien 2-y1)3,4-difluoro2.1 : : :

3,4, 5-t rveeai98is- (benzo[ b] t hi en-2-yl) - 2- met hoxy. 2. 1. PCT/US01/19720

WNNTW

3, 4-di chl or o- 2- hydr oxy2- net hoxy-5-(thien-2-y1)2.3
, 4- d . ' -W'_ XA 20— Fanuary ;20075
c1/ Uso1/ 19776 Januaty Re G 1) 58957 98cr) Usal 71724
, 3,4k trimethoxy?2 4-dinethoxy-5-(thien-2-yl)2 4 3-methgxy-4- (2.
- met hoxy- 53¢aetherr-4-314) 2. 5 pyri d%’r%b‘l’?@kﬂfh@nﬁ“ﬁlf)- 2- yl|met Kidoxy)- 3, 5- .
4, 5-tri mbﬁ%}ﬁn‘%th%xy) _
4-(fur-2-ylmethloxy)-3,5- 3.4,5-trimethoxy 2.5
' dimethoxy ' I
4—iqdo—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)
“Bmothoxy4-(3- “F-methoxy-3-(then-3-y1) 56
pyridylmethoxy) - ' ,
4-methoxy B 5-(benzo[b|thien-2-yD)-2-methoxy | 2.9
I5-dmethoxy 4 GA | 3.4,5-wimetboxy 3
methylenedioxybenzyloxy)
3,5-gimethoxy-A-(thien-2- 3,4, 5-\rimethoxy T3
yimethoxy) -
f 3,4,5-trimethoxy - 3-fluoro-4-methoxy ' 3
3,4-dinieﬂ10xy ' 3—bromo-—4,5-dimethoxy '3
2.3, 4-tnmethoxy 3 A-dimethoxy5(enr 2yl | 3
3,5-dimethoxy-4-(3,4,5- |~ 3,4,5-trimethoxy 3
MMﬂmﬁmMmﬂ-.
3 A5 timethoxy | . 5-(-acetyhien2-y)3 4 3
| dimethoxy |
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di met hoxy 4-i odo- 2-net hoxy3, 4, 5-tri nmet hoxy2.5
2,4, 6-timet hoxy' 3- brono- 4, 5- di met hoxy2. 5 20 January 2005
.3, 4- et hyl enedi oxy2- met hoxy-5-(5-nethylthien 2-yl)2.5 4
hydr oxy- 5" 83t hoxy, 2, 4-di met hoxy- 5- (benzo[ b] t hi en- 2- BPCHUSYHPTRH sal tyl)
© - 3=met hoxy-4-(3- 2-nethoxy-5-(thien-2-yl)2.6 pyridyl nethoxy)

~ 4- met hoxyb- (bapﬁ@ﬂj@,kybl en Z-\IT') - Z-TiRleiexy-3-(Pridn-2-y} metnaxy 3-(3,¢-

3,4,5-tr|nethoxy3 nethylenedloxybenzyloxy) 5 dlnethox (thlen 2-
3,4,5 LI I)\IIC I IICLIIUA_y} O IICLI U, l U "|' IIUL Ul\_y\.)
3, 4~ dil et hoxyf%‘?‘k?tﬁ 4 5- di mgt hoxy Ziaa (ﬂﬁ‘g’_"‘z 5if 3 - |
2, 3, 44t mref hoxy3, 4- di m=t hoxy-5-(thien-2-yl).- .3 3 5-difet hoxy-4-(3, 4, 5-
3, 4, 5{t met h&dydimethaxyet hoxylenzy|2omghhoxy-5-(thien-2-yl} 3 : |
3,4, 5{tri met hoxy5- (5-acetylthien-2-y1)-3,4-. 3
© 2,4,6-trimethoxy 2-methoxy-5-(thien-2-yl) 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) | ' o
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-yl) 4
pyiidylmethoxy) |
4-(3-acetyiphenyl)-2-methoxy | 3 A5-mmethoxy %
3,4,5-trimethoxy 3-bromo-4,5-dimethoxy - 4
3,4-methylenedioxy @ | . = S5-bromo-2-methoxy - |- 4
3,4-methylenedioxy  2-methoxy-5-(thien-2-y1) — 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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i mret hoxy 173 20 January 200-5 WO 01/98291 PCT/ US01/ 19720 |

(

| 4,
- 3,4
(

b

di ,
4- et hoxy2- met hoxy- 5- (thi en-2-yl ). 3 2, 6-di xnet hoxy2- met Hox{pnuary. 2005
5-(thie - 3 3, 4-dr net hoxy2- et hoxy-5-(thi en-2-yl)3
2, 4,.6- tﬁ"??e‘ﬁh%%? ¥2- met hoxy- 5- ( t hi en- 2-y1) 3. PCT/USO/19720
3 ,5 tri met hoxy?2r nmet hoxy-5-(thien-2-yl)3
5- (2, - di et hoxyphenyT) 3, 4, 5-[idarooal BeRioRy-4-methoxy, sodium .
2-.br ofjo- - 4, 5- di met hoxy2- br ong- 4, 5- di net hoxy3 3, 4, 5-tri mnthoxy4 hydroxy ' 3.5
3- net hoxy-4-(4- 3,4,5-trinetoxy3.7 net ho&ai'benzyl oxy) 4t (4-ethoxycarbonyl -
2- met hoxy-5- (thien-2-yl)3.7 Qenzyl oxy) - 3- net hoxy
4- (2, -1 soprifyliidetedy oxy- 1 - 5-(&%@%@@})3%) 2| 4. -53.8 :
propo> y) -3, 5-di net hoxydi net hgxy 3- net h%x -(4- 2-met hoky-5-(thien-2 yl) .4
pyri dyhnet hoxy) inethoxy
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) | 3,45-mmethoxy S
345 nmethoxy 4-(thien-2 1) | 3
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- " 345+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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4-( 3- acetyl phenyl ) - 2- met hoxy3, 4, 5-tri met hoxy4
-3, 4,5-tri met hoxy3- brono- 4, 5-di met hoxy4 3, 4- met hyl enedi 0%9/5736}1’6‘% éo%t hoxy4
3, 4-

, 4-met h oxy2 met hoxy- 5- (t hien-2-yl)4 3, 4-met hyl enedi oxy?2
met hoxy- ﬁl(féa]ﬁ%é hyl thien 2-yl)4 PCT/US01/19720

2- met hoxy- 5- (t hi en-2-yl) 4- et hoxy- 3-f| uoro4. 3
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3,4, 54tri nethoxy5- (benzo[ b] t Hi en- 2-yl ) d2néthdxyl 74 20 January 2009 WO
'01/98291 PCT/ US01/ 19720 carboxynethoxy 4- nethoxy, sodi um salt
3,4, S-W‘n% of bithren- Wz VBT hHoXy 33
3, 4, 5{tri net Aoy % engo[ b]t hi en- ?@ 3)1 met hoxy| )
4- (4- gar boxybenzyl oxy) - 3- 2- net heagboayifitthoeyr4anathdfy net hoxy-
3, 5-dilmet hoxy-4-(2- 3,4, 5-tr|i met hoxy5 met hoxyet hoxy)
3,5-di-tert-butyl-4-methoxy hydrogen S
3,5-dimethoxy-4-(0- 5-(benzo[btiien-2-y1)-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  4-(thien-2-y1) 12
2, A-dihydroxy ~ 4-hydroxy 12
5-bromo-2,4-dimothoxy 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 4-fluoro - ,25-
hydrogen 4-pitro - 30




,3, trimet hoxy5- (4-fornyl phenyl) -3, 4-di net hoxy5.

wﬁomeawwNM

4-
, 4--di met hoxy4-trifluoronethyl 5.3 3, 4-difluoro2- nethoxyz%‘FFWﬁéﬁ %p%ﬁ)6
,4,5 tr hydr ogen6 4-(3-chl or ophenyl) 3, 4, 5- trlnethox '
4, 5-tr] é%@%ﬁ (thien-2-yl)6. 5-(3-chlorophenyl)-2, 4- é‘llflwzﬁet hoxy6
i met hoxy 4- (4- ami nobenzyl oxy) - 3- 2-net hoxy-5- (thi en- 2 yI)7 met hoxy
- met Hoxy- 4- ( 3-thethdxst, 5-tri ngt hoxy/ net hydregedi oxybenzy] oxy32
- hydroxy- 3- net hoxy2- net hoxy-|5- (t hi en-2-yl )7
2,3, AT T AR Y S SRR b1t P A B fantigy—2005 WO
1/ 98291 Pgr‘?l% ?Laj %l,y 0 di met h05; egqugﬁl[é!rl? ﬁo%éltgoﬁ bgnzo
b]thhen_z_yi}_z__8_3_carhnv\npthnvy-d-npthnxv
. 5-di|- t er t - buB§ANAO et hoxyhyldr ogend hﬂﬁﬂg@l 57
3,5-di-tert-butyl-4-hydroxy ~ 4-methoxy T >30
F-tnethyl T 35-ditertbutyl-d-hydroxy | >30,
hydrogen - 3,5-di-fert-butyl-4-hydroxy . >50
3-mefhoxy-4-(4-tert-butyloxy- | 2-methoxy-5-(ihien-2-yl) >50
‘cmbqumnhmbamgmnqﬂ '
hydrogen B 2,4,6-triisopropyl | - >50
4bromo. B 3.4,5-wimethoxy >50
4—behzyloxy-3,5-dimeth0xy ~ 3-bromo-4,5-dimethoxy >50
3,5-dimethoxy-4- - 5-(benzo[b]thien-2-yl)-2,4- >50
_ | dimethoxy
piea -
' _ Akemsitivély, the degree of inhibition of the compounds of formula (I)'was determined
and tabulated in Table 5. |
5
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3 5- dlnethoxy 4-(2- 5- (benzo[blthlen 2-yl)-2,4- 10 l

nor phol i noet hoxy) di met hoxy 2- met hoxy- 4- ( 3-. 2- met hoxy- 524 tHiPEAL - %W%ﬁl

. met hoxy §nﬁb 3, 4- di met hoxy5- (benzo[ bl thien-2-yl)-2,4 11 dlnethoxg 3,4,5
t mret hox 11 2, 5-di met hoxy- 4- (t hi en-2-yl - 2- met hox PHYPKIYR 2- y| ) 12

“met hoxy) 3, 4- dlnethoxy4 (thien-2-yl)12 2, 4-di hydr oxy4- hydroxylz '
5- br ono- 2, 4- di net hoxy3, 4, 5- trlnethd&MﬂBSS

2,4, 5- trlethoxyS br ono- 4, 5- dlnethoxy15 4- nethoxyS 4- dlnethoxy15

2-net hOX AL t'_yl)L ]IEL'IIU)\_y A5 (I‘H m=2= y| 62 4=ch o
tert - but ?rrg{hoxw met hoxy17 hydrogerll ydrogen23_4 fl ucroZEWuor H25
hydrogen4 nitro30 176 20 January 2005. : :

53 >50

54 2

55 e >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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| -3, 4-di chl or o- 2- hydr oxy5- (benzo[ b] t hi en-2-yl) - 2- net hoxyS%fJ §a€HF‘6Yo%ﬁR)5rogen57

WO 01/ 98291 PCT/ USOL/ 19720 4- net hoxyhydr ogen32

3,5-di-tert- but;/I - 4- hydr oxy4- net hoxy> 50
4-t het hy WO $U¥2%% or ¢ - but yI - 4- hydr oxy> 50, PCT/US01/19720
hydrogen3, 5-di -tertbutyl -4-hydroxy>50 3-net hoxy-4-(4-tent-butyl oxy-

2- et hnxyhﬁnﬁﬁﬂal leyirdxifid.) Phy0 weede RGY cRAMA@BE Rel %y)ntrapentoneal injection of
hydr ogen2, ,.6- tr||s ropyl > 50 4-brono3, 4, 5- trlnethoxy> 50

4- benZ$H %8 p3up Pertrhallenggi mm;;@eb flgid was then collected and spun
3, 5-diggsh ( Q din ”e X ively,
the degr eeQﬁ(;t sﬁdﬁs blgtﬁ‘lﬁl%ﬁ{vé(ﬁ3 gIh“ue c‘%lrtryp(i)gulﬁés onnu“[1 1 é‘ﬁgmtfgt Zﬁjrﬁ et and
_ t abul atoatpound Tadsé adﬁ:m&eﬂedky%bdﬁﬁﬂ@hﬂyﬁﬁjbﬁhb@—@ﬂ 9829 landaky BrsSaround the

2 St t VCAM- 1
PC'I; U%%é S Olbumm c allenéeu gI‘h?srles a model of allergic mﬂammatlon as eosmoplnls are the:

major leukocyte recruited into the pentoneum

i

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~

' 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
1113ect10n —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.
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(PM 53>50 MeO OVe 542 Me OMe- |1k, MP e 55550 M | M npl e 672:
Mouse Peritonitis Mbdel Figure 2 is a bar chart graph o° t‘]ﬁé‘u?ﬁfﬁl"moﬁ on of

eosi nophi | recruitnent (percent eosinophils in the peritoneal fluid) by

50ny/ kg/ YEEY/A§8913- [ 5- (benzo[ b] t hi en-2-y1)-2, 4- PCT/US01/19720
di met hoxyphenyl ] - 1- (3, 4, 5-tri net hoxyphenyl) - 2- propen-1-one. Bal b/ C m ce
(n=14) were sensitized to oval bumn on.days O and 7 w th a. Subcutaneous

i nj ecti onwfCiad bum n absorbed 178 20 January 2005
L. A compound of the formula (I):

R® g g2 g®

or its pharmaceutically acceptable salt, wherein:

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

_ _a]koxy, aryloxy, ary'lalkoxy, heteroaryloxy, heteroarylalkoxy, a]kylthlo,
,zg]]cyla;nmo, aminoalkyl,. _haloa]kylthm, acyl, haloalkyl, aryloxy, am:do
acylamino, amino, dialkylamino, aminodialkyl, triffuoroalkoxy,

,a]kylsulfonyl, haJoa]lgyIsulfohyl,' aminocarbonyl, a]kenyl, alkynyl
halogen, hydroxyl, thiol, cyanb, nitro, sulfonic acid, sulfonate, sulfate,
sulﬁmc aC-Id, sulfenic acid, sulfamide, sulfonamide, sulfoxide, metal
sulﬁnate phosphate, phosphonate metal phosphonate phosphinate,

: aldﬂ:ol carbohydrate, ammo acid, OC(RY),CO,H, SCR? )2COH,
NHCR'),CO:H, CO-R2, CO:R', polyoxyalkylene, polyol alkyl,
oxyalkyléminp; alkylcarbonylaikyl, 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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WO 01/98291 PCT/ US01/ 19720 i n al'um num hydroxi de. They were then chal |l enged
with an intraperitoneal injection of ovalbum n and sacil Froedrad&a0ar s
post-chal |l enge.. Peritoneal fluid was then collected and spun down onto
slides. Slides were stained with DiffQuik and a differential perforned. The
test conpound vase adm nistered by subcutaneously injection -24, -2, +2
and +6 his around the 5 tine of oval buanin challenge. This is a nodel of
allergic inflammtion as eosinophils are the major |eukocyte recruited
into the peritoneum Exanple 673: Paw Edema Model Figure 3 is a bar chart
graph of the inhibition of paw edena in a nouse nodel of "10 del ayed type
hyper sensilbwariatkyl, baterbdynigdrnkigs besmenilof, aB4shBingliewna alkil] srplis@fon@-lywer alRyldany
di- met hoxy -1-(3, - L h - 2- pr.open-.l- atb/C m ce
o) wepnog b bolufalyshishdEh WY BUEDAe) uies REOBRES Al e Bl
(met BSA) . pperiesnd the motperle;cGENEhea. M- $G:Mieer BsAerotyt@yR, WhemintRie ri ght hi nd
paw. The. t SR Ldd : and right
waﬂﬁwd’_li@@{ﬂ e i]d3ﬁ1e%1%14éld MI gui‘ls?pil&&%egt?c@ﬁy acg%?agaie%tatgon

hi nd paws wei ghe I'ndpaw we I's subtracte romthe right
hi nd 15 paawet gk}éw@nrlﬁewmwlvm@m loweealedstowemieylamint-logoratioli AENwas

adm ni st ec@hiciéd bbb RREF dll&)fpﬁﬁ_ﬁér@iﬁﬁkgt%ﬁtgé‘ﬁts'egér indegelﬂm}y"f%)ré%rﬁ 1RfePuUNd the
time of met BSA chal [ enge. "Mbdifications and variations of the present

i nvent i on2kdf at i ng to compounds that inhibit the suppression of VCAM1 and
met hods of treating di seases nedi ated by the expression of VCAMI w Il be

obvious to thosg skrllsel, idwvet BRy2ah dplieIY REbsHiRL8 0QIvBG/ RELAA, | IREreRgCr i ption
of 20 the inventiogn. Such difications and variatiops, are intended to cone
with the scope of %Ftﬁfé?"f*é‘fﬁp@gg%ﬂ’ s Dietrgoary) ptkyigierpan BDegseXWS 01/ 98291 W
Caim 1. A conpound of the fornula (I):

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 selected
from the group consisting of an optionally substituted carbocycle, an optioﬁally
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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~or its pharnaceutlcally acceptable salt, wherein: PCTIUSOL/ 19720 i) the
wavy line indicates that the conpound can be in the f or4f GRPEABY WS Z

i soner; R22 and Rea are independently hydrogen or (O-C4)alkyl; iii) R2ac,
R3a, Ré4a 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, ami noal kyl,. hal oal kylthio, acyl, haloalkyl, aryloxy, aw do,
acyl am no, am no, .di.al m nodi.al ky i fluoraa

al kyl sul fonyl, hal"S41% suﬁ“b‘ﬁ%ﬂlq AV RSOy h%?{‘fa%‘keﬂw"lh %X?H‘VP"‘Y‘

hal ogen, hydroxylbmmhmamﬂ mymmmﬁmﬂpmmudsuhﬁomlmom&ﬂﬂ.&ﬁﬂhmhﬂmﬂgnmﬁﬂjfate,
sul finic acid, sul a S am qu ta

sul finate, phospha%r%gyogrh gylag% la#ﬂggzom Et?nzo azog)ﬁ ISO 13120181hO Sf lﬁéhl gi[azoriml

al di tol ,- car bohydnspwzolgl nxyﬂalaﬁ,d qu@@(dﬁmyIZC@thbhr@C( mb)k@wﬂ xMNHO0E) 2CO2H,

CO R2, CO2R , pol e of I I )

ai kyl car bonyl al kylkﬁwgdmtﬁégﬁa%ﬂfﬂg %X C%k?lgmlékjrﬁ uﬂaﬁc’?{xaf‘%&}/\%ﬁr’%@ T?kyof@dé?z& 2- | ower
al kyl ;- hydroxyalkﬂ@ﬂﬂwnamﬂﬁwyﬁmﬂéﬁeﬁoﬁryﬁ Iomer al koxy, heterocyclo | ower
al koxy, heteroaryl oxy, heterocycl eoxy, aral kyl |ower thioalkyl,

het er oar ai kyl | ower thioal kyl, heterocycl oal kyl | ower thioalkyl,
‘heteroaryl |ower alkyl, heterocyclo |ower alkyl, heteroarylthio | ower

al kyl, arylthio. |lower alkyl, heterocyclothio |ower alkyl, heteroarylam no
RECTI FI ED SHEET (RULE 91) SI :I11=P -180 20 January 2005
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| ower al kyl, heterocycl oam no | ower al kyl, arylsulfinyl |ower alkyl,
carylsul fonyl lower alkyl, any of which can be optionaldly Jsobstytd0d with
~a. noi ety‘,& @%g S not adversely af fect the biol ogi caI pro ertles of the
mol ecul e; 2) 2CO2 M+, -SO3M¥, or -Ilower alkyl -

PO2(OH) I &, PCB(G—l)"Mr or -SCBIVH wherein M- is a pharmaceutlcally

acceptabl e catio - Lower al ky Q&/I -l ower al kyl; carboxy | ower alkyl;

-l ower al kyl am r@)l @MqastaqmwfR ,RiBot RfY,and ae]eastmdecnﬁesz‘aRWyEﬁ
wherein the substi tiﬁﬁ]ts gach |ndependently rwg_r esent lower alkyl: iv) RL"
is H lower alkyl, BoRi dnaFyBstiduent otherthen hydrogercycl e, aryl, heteroaryl,
het erocycl e, al kyl aryl, aI kyl het eroaryl, al kyl heteroaryl or :

al kyl het erocycl e; v) R2 is- an optional ly substituted al kyl, al kenyl

al kynyl, aryl, carbocycle, heteroaryl, heterocycle, alkylaryl,

al kyl het eg oary yl heterocycle; vi) al ternativel Y,
R22 and %a orT&Zgéﬁ%élﬁggg g‘gﬁr% joﬂr:l Bia er to forma bridged carbocycle,
aryl, heterocycle or heteroaronmatic; VII) Rea and R3a, R3a and Rd4a, Rda and’
‘Rya, Rya and R6a, R2p and R:R?a Rap gnd R4, 4P aﬁRSp or R5p and R6p can
‘i ndependently join to forma brldge conmpoynd sel gcted fromthe group

- consi sting of -an o&(guonal ly Is an opt ?‘inal |y
"substituted cycl oa ; al'kyl car bonyl , -an

‘optionally substitut ed ycI oakK - fphal | y substituted
aryl, an optionally ala angopjional |y substituted:
het eroaromati c, or - al kylLgnedi i gl can include a
~car bonyl, :cycl ic tde ™ Rﬁﬁ Mespnate; viii) at

| east one of Rea, a, Rda, {R5', R6a, R2p, Rap, R p, R5pfdr R6p is, or Rea

and R3a, R' and R4 Rda and!Rya, Rya and R6a, 0 gRg R3, R O and R4p, R4p
and R5p-or R5p and R60 conk’ together to be, I%onal |y 'substituted
heterocycle or a het er oar onat i c seI ected fromthe group consi sting of

~ thienyl, benzot hi enyI S @

‘or its pharmacentically 'ecccptable 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
' Vhydrogen, methoxy, eﬂloxy, 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.- [ !FIF’D St fEEI (RULE 9‘!)
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pyrrolidinyl, tetrahydrofuryl, piperazinyl, piperidinyl, norpholino,
t hi onmor phol i no, tetrahydropyranyl, imdazolyl, yrollrﬁﬂ JaﬁyﬁéZCQQQ%M
i ndol i nyl, dioxolanyl, 1,4- dioxanyl, aziridinyl furyl, furanyl pyrldyl,
pyrim diWQI0198¥hzoxazol yl, 1,2, 4- oxadiazolyl, 1,3,4-0xa@£ﬁﬂﬁwybwﬂl

1, 3, 4-t hi adi azol e, |ndazonI 1,3,5-triazinyl, thienyl, 181 20 January 2005
| sot hi azol yl, i m dazolyl, pyra2|nyl benzofllranyl qui nol yl, isoqui nol yl,

benzot hi enyl , |y3mﬁbwz)ofpynﬂl-4 y]hwfé@my,ﬁhmnﬂﬁjﬂmeghoxy; ﬁueméejl'lpiethoxy, fur-2-yl-
benzi m dazol yI purin azol vyl azolyl, thj azstal benzot hi azol yl ,
i sot hi azol yl, MoKy %‘F&%IWE’EB‘E‘? > aqu%ioéﬁd’ln?IOf Rys %] ?é iﬁnafz | B/,

ci nnol.i nyl, hypoxant hi nyl , yrazol I m dazol e,
1,2,3-tri azol eEﬁ\%hgfehP élﬁﬁz%%g%ns oxadi azol e, t hi azi ne, pyridazine,

" and pteridinyl; and 18la 20 January 2005 WO 01/982 1 Pg;l’l %Ol/ 19720 | ) at
| east oneZof REhe Rgmpoumsl of pi)aandr Wz@a‘m atdaest ane Ioé'ﬁ RIRB3R

. RSAor R6P is Iﬁﬁb@:ksl?"s kp ot mt ha%a&] q!;o i?é“@ng (i{ggpa%lgﬁueofzﬂcl aim

1 of formula (

-conmpound of cl gj Vm&{ m 4{5 p sy | he is an
“optionally subst | tuf ed {R ﬁ Fﬂ?cgggt qﬁ%? 04&!3&26 f@gﬁﬁ ’o R6Q",
~and at | east . gieoofdR Sor ﬁetei%&omaﬁf iarwiielR he Sarbobrdlé,t uSMt heeRRfylt BAN

.hydrogen. 4. The conpound. of claim1, wherein Rdp or Rya is optionally
substituted heteherg is @ Shét eF Jc yrembered nengt opteonslly censjegatadeto amsther Rdo’,

RS or R6a is aca?l%%?r&l‘et HD neREDEY1 of fhodyetly 0gen.

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 ottached to

the B ring.

11, The compound of claim 1, wherein the o_ompound has a substituent that increaoes

the water soluhility of the compound.

12.  The compound of claim 11 wherein the water solublhzmg moiety is selected
from the group cons1stmg of alkoxy, alditol, carbohydrate, amino acid,
OC(R),CO:H, SCR),CO,H, NHCR"),CO,H, CO-R*and cozR1

13. The compound of claim 11, wherem the solub111zmg subsntuent is a residue of
glyoohc acid.

14.  The compound of claim 11, wherein the optionally subtituted heteroaryl or
heterocyclic attached to the A or B phenyl ring is selected from the group
consisting of pyrrolidinyl, tetrahydrofuryl, piperazinyl, pipoﬂdiner morpholino,
thio-morpholino, tetfahydropyranyl, imidazolyl, pyrolinyl, pyrazolinyl; indoiinyl,

 dioxolanyl, or 1,4-dioxanyl, aziridinyl, faryl, furanyl, pyridyl, pyrimidnyl,
'benzoxazolyl 1,2,4-oxadiazolyl, 1,3 4-oxadlazoly1 1,3 4—th1ad1azolc mdazolyi
and 1,3,5-triazinyl. :

F{t:CTiF‘ED SHEET (RULE o1)
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5.. The corrpound of claim1, wherein R4a or RS' is opt i onal Ily substituted
heteroaryl or heterocycle; and at Ieast one of R2ac, RIadAPRArY. 95 or
RRo™ is a substituent other than hydrogen. 6. The corrpound of claim1,

wher ei n"WIRP1982%pt i onal |y substituted thienyl or benzot HGINIIREE, Rsa,

R4*, Rsa R6a or 0,1 Rap, R4P and R6P are independently hydrogen, rret hoxy,
-ethoxy propoxy, . benzyl oxy, 4-carboxybenzyl oxy, 4-ethoxy- :
car bonyl B6nzy rI&mycompcamdl abokaimy 1 xyhertinutireooptidually osubbtitoted, hétedaryl hyrdr ox y ,

"OCH2CO2H, . 2CO2H,, NH yrid 2-yhnet hox yrid-3- EC i FlIED
'SL SEE i (RUL?@BCYFIES‘F\V@I%L% %C%H{:Af pheasring 19 15elpgted 1 SBIUP9 720

.yl met-hoxy, py "’é]‘ﬁq@ﬂ hhoxy, thi t : .
fin-2-yl- oxy, ur ﬁﬁéﬁ?g%lﬁ’ %13%11%%1 ast one’ W%&P%l RSa

or eis. a squh&biyﬂ,ursﬂqumcﬁ]!yl;rbeﬁitﬁlﬁeﬂyld{sﬁbﬁmoﬁﬂﬁ p@mmpﬂld@l@l,thﬁna@m
wherein at | east: one of R2U,_RRc’, Roo R6a. R2A, R4P, Q oOr

R6a.
is, or RRac a az?@’éc B}Wma@rbmb@anﬁ#@b’l Rifatazold, RBCEZOﬂR‘@OIYhnd 0,

nge?ggy\é\ll eRor et er o’ar br?%ttfﬁg&lila%ﬁ l %kal%&yf %@gﬁlﬁg&ﬁy ﬁ’ ﬁg‘{%b{%}r’yl or

het erocycl e |ﬁht‘ﬂa15zmjil &antﬁlnyglﬂ}pbm&ﬁnﬁgpyﬂﬁélbomﬂllhﬁmm ugated to anot her
carbocycl e, -aryl, heteroaryl .or heterocycle. The conpound of claim1,

wher ei n ﬂ%d :
met hyl en?ox %38?18%8 ﬂé%@%@t% %Pﬁ&:iéﬁ}?‘ éb"’u"" er el % P’ér oar yI '
or bet eroary Ihetﬁrb@tﬂhedattamhédheokhe\ﬂg:r B phenyl ring is selected £rom the group -
consisting of 1 22 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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10. The.conmpound of claim 1, wherein a heteroaryl or heteroaAonatic_is,
attached to the Bring. 11. The conpound of claim 1, werkirnarhe?@®npound
has a substituent that increases the water solubility of the conpound. 12.
‘The conpW@d98#%1c| ai m 11, wherein the water sol ubilizi ng PEIVELY19%0sel ect ed
fromthe group consisting of alkoxy, alditol, carbohydrate, amno acid, _
OC(R; ) 2CO2H, Sﬁ!RI- 2C2H, NHC(RI,) 2CO2H, CO-R2 and CO2R1. 13. The conpound
of claiggiﬁ' qmﬁqﬁﬁéﬁgggpmé%ﬁﬁfaﬁﬂﬁﬁituent is a residue of . glycolic
acid. 14. The conmpound of claim 11, wherein the optionally subtituted
- heteroaryl or heterocyclic attagied 40 the Agy, B phenyl ring is selected
- fromthe group consisting of pyrjroliltinyl, tetrahydrofuryl, piperazinyl,

pi peridinyl, norpholino, thi F oI hydr opyr anyl, i m dazolyl,
" pyrolinyl, pyrazolinyl, indoli or 1, 4-di oxanyl,

aziridinyl, furyl, furanyl,_p benzoxazol yl, =
1, 2, 4- oxadi azol yI , 1, 3, 4- ox& sl e, i ndazolyl = and

1,3,5-triazinyl. RECTIFIED SHEETRfRULE 91) | $4& EP -183 20 January 2005 WO
©01198. 291 PCTI US01119720 15. The conpound off"cl & m 11, wherein the- ' :
optionally substituted heteroaryl or heterogyciic attached to the A or B.
phenyl ring is selected fromthe group cong ng of thienyl, '
isothiazolyl, imdazolyl, pyrazonyl, benzof |, quinolyl, isoquinolyl,
benzot hi enyl, isobenzofaryl, pyrazolyl, indolyl, isoindolyl;.

benzi mi dazol yl ori&%ﬂa%%ceu‘ﬁ%ﬁlﬂ%c%leﬁtlable%I?.ZOl yl . t hi azol‘yl , benzbt_ hilai olyl,

19.  The compound of claim 1 of the formula;

or its pharmacentically acceptable salt.

20.  The compound of cléi_m 1 of the formula: :

or its pharmaceutically acceptabie salt.

' RECTIFIED SHEET (RULE 91)
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i sot.hiazolyl, 1,2;4- t hi adi azol yl', isooxazolyl, pyrronI qU|nazoI|nyI

ci nnol i nyl pht hal azi nyl, xant hi nyl, hypoxant hi nyl , py?%zlﬁnuaamd%%

i mdazole. 16. The corrpound of claim 11, wherein the optionally substituted
het er oar YWO8F982fkt erocyclic attached to the A or. B phenyPCFUR#/19820sel ect ed
fromthe group  consisting of 1,2, 3-triazole, 1,2,4.t riazole, __

1, 2, 3-dxadi azol e, thi azine, pyri da2| ne’ and pt eri di nyl. 17. The conpound of
claiml of the fornmula: or its pharmaceutically acceptable salt thereof:
RECTI FI ED SHEET (RULE 91) |SA/EP 20 January 2005 WO 01/98291 18. The
conpound 1. cl df'lre dongfouhdef tlainiilloX thddfotlalaer its pharnmaceutical ly

acceptabl e salt. 19. The conpound of claim1 of the fornula: or its
pharmaceutically acceptable salt. ‘The conpound of claim! of the .
formul a: or its pharnmaceutical ly Bccep¥abl e sal tt MECTI FI ED SHEET (RULE 91) °
| SA/ EP .- 183 PCTI US01/ 19720 2@3«Jan ary OOS/V\D 01/ 98291 PCTI US01/ 19720 21.
The corrpound of claim1 of th R a: ' A _ -

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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Rya-or its pharmaceutically acceptable salt. 22. The conpound of claim1l
of the fornula: F za O Owe or its pharmaceutically accep? alsingagy| 2005

RECTI FI ED SHEET (RULE 9-10) . IS /EP 20 January 2005 WO 01/98291 23. The
-conpoundWsr 0182Atm | of the fornula: HO2C CO2H or its pharREREMIEEN] y
acceptabl e salt, PCT/US01/19720 24. The conpound of claim 1, wherein the
conpound i s of the formula: HOR2C/ O CO2H or its pharmaceutlcal ly.

accept abl2s, salThe ddmpolihé of clafradref thé faralan | of the fornula: R2~ HO2C R56 p

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 -
ISA/EP

-187- -




CoZH or ItS phar maceut i cal | y accept abl e salt. RECTIFI ED SHEE]L (RULE 91)
1SA/ EP -187 20 January 2005 WO 01/98291 PCT/[ TSOL/ 197280 2&:nufhg @@@@ound '
of claiml of the formula: or its pharmaceutically acceptable salt thereof.
27. The YOHIO8HA of claim 1 of the fornula: or its phar necansotadty
- accept.able salt thereof 28. The conmpound of claim1l ofthe fornmula: O0CU3 O
- OCH3 e~ ~7Y - ESN or its Pharmaceutically acceptable salt. REC | HHED SHEET
- (RULE 91) -188 WD 01/98291 29. The conpound of claim1l1, the fornula: or
~its phar maceuti caIIy acceptabl e salt.. 30. The conpound of "claim1l of the

f.or mul a: P_OCH3 Lts rmaceutically acceptable salt. 31. The
' corrpound g‘? cl’ r%OTPS’f'n'%ﬁéd kﬁ??* Tormmata: _

Oj/OH

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.

, .F}E_ TIFIED oHCET (RULE 91)
1SA/EP

-188-




or its phar maceutical |y acceptable salt. RECTIFIED SHEET (RULIE 9lé 1 SA/ EP
20 .. Tana ary 2005 PCT/USOL/ 19720 -189 WD 01/98291 32. THe EoMseund'®t claim
1 of the formula: 20 January 2005 PCTIUS01119720 wherein Y is a phenyl
ring fuswwai@szdiot her heteroaromatic or heterocycle. 33. Pdwusianprond of
claimX of the formula: AID wherein Y is a phenyl ring fused to another

het eroaronatic or heterocycle. 34. The conpound of claim'l of the formul a:
or its phar mwdoﬁﬁowdagggﬂgbm@ﬁ;@mathereof wherein Y is a phenyl ring
fused to another héteroaromatic or heterocycle. RECTIFIED SHEET (RULE 91)

i SAVE P -190 20 January 2.005 WD 01/98291 PCTLUSO 119720 35. The conpound
of claim1, wherein the conpound is of the for r its pharmaceutically
acceptable salt. 36. The conpound of claiml, wh rein the conmpound is of

" the fornula: or its pharnaceutically @cceptabls sal t.

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)
ISAIEP
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37. .The corrpound of claim1, wherein the compound is of the for mula; or its
phar maceuti cal |y acceptable salt. RECTIFI ED SHEET (RULE2@1‘§anWaSA(I EP’O5 191 20 -
January %‘E(S); 08 01/ 98291 PCT/US01/ 19720 38. The co nound of claimi1

wher ei - the ¢8%pound is of the formula: or its phar mceut?%ﬂ?%"l%@eept abl e
salt. .39. The corrpound of claim1, wherein the conpound is of the formua:
or its pharmaceutically acceptable salt. 40. The conpound of claim 1,
wherein t3® cofpoeompdundgticlainf beftheformmiai t s phar maceuti cal |y acceptabl e
salt. RECTIFIED SHEET (RULE 91) : ISA/EP -192 20 January 2005 WO '
01/ 98291 PCT/LJS01/19720 41. The conpound gie claim 1, wherein the conpound
is of the formula: Ove MeO bMe or Bts phar ceutlcally acceptable salt. 42.
The conpound of claiml, wherein the cay
phar maceutical |y acceptable saltY 43 Th
corrpound is of the fornula or its pharnmac

RSB

RFf the formula: or its )
yound of claim 1, wherein .the
: gal |y acceptable salt. _

R

R%® .

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 ' )k/\
_ 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 _ Cr/f‘x]Tz’

or its pharmaceutically acceptable salt thereof, wherein Y is & pheny! ring fused

~ to another heteroaromatic or heterocycle.

RECTIFIED SHEET (RULE of }
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- RECTI FI ED SHEET (RULE 9t) |SA/EP- -193 20 January 2005 WO 01/98291" . -
PCTI'USQI / 19720 44. The conpound of claim 1, wherein the2¢aonpaang 280%f the
formula: _or its pharmaceutically acceptable. salt, wherein Y is selected

fromthe%‘?%%‘”lgonsi sting of: \H OHN cof~ H +1M. w M n REFUS01/18728x5055 N
CSO</ )a H 0 RECTI FI ED SHEET (RULE 91) |SA/EP -194 WD 01/98291 20 January
2005 - : L
35, The compound of claim 1, wherein the compound is of the formpla:

" 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)
" ISAEP o

-191-




PCT/ US01/ 19720 <N, - 00 H v-r+nr-r+ Rair+ <N11 --lir-, N 11 45. The
compound of claiml of the formula: OCR3 wherein R4~ is2@a hwehatgarzyds or
heterocyw S S‘%RS RECTI FI ED SHEET (RULE 91) [ISA/rp -195 20 January 2005 WO
01/ 98291 WAL conpound of claim1 of the fornul a: wherREHUSAAIT2R 4
heteroaryl or heterocycle. PCT/USOL/ 19720 47. The conpound of claim1,
~wherein the conpound is of the fornmula: or its pharmaceutically acceptable
 salt, whet®i n Haocdrepauntetfelagariamhereir the hetpound id ofdhe formula: - :

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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48. The conpound of claim1l of the formula:. or its pharmaceutically
acceptabl e salt, wherein wherein R4 is a heteroaryl or 2hetenaeyctes

RECTI FI ED SHEET "RULE 91) | SA/ER -196 WO 01/98291 49.. The conpound of -
claim1 YOHAEMor nul a: or its pharmaceutical |y accept ablRCHESH/I9BO. The
conpound of claim1 of the fornula: or its pharmaceutically acceptable
salt. 20 January.2005 PCT/US01/19720 51. The conpound of claim1, wherein
‘the conpdind Theabhipeufidoficthin 1 owhértin thé sompoand Isedlile/foaaaRpt abl e salt.
RECTI FI ED SHEET (RULE 91) | SA/EP -197 20 January 2005 . WD 01/98291
PCT/tJS01/ 19720 '52. The conpound of clajm 1, wherein the conpound is of the.
formula: or its pharnmaceutically accept/able salt. 53. A conpound sel ected
. fromthe group consisting of ngo[ b]thien-2 yl) :
2, 4- di met hoxyphenyl ] - 1- (4- cagd ¥

| -one sodiumsalt;
. 3-[2, 4-di et hoxy- 5- (t hi en- 2-} 3 boxynet hoxy- 3, 5-

MeO ~ OMe

or its pharmaceutically 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

ér its pharmaceutically acceptable salt. '
| RECTIFIED SHEET (RULE 91)
- IBNEP

-193-




d|n1ethoxyphenyl) - 2- prop en-1-one; 3-[2,4- dlnethoxy 5- (thleA :
2- yI)phenyII- | - (4-carboxynet hoxy- 3, 5- d|nethoxyphenylQOZﬁQﬁgﬂgngb@pne
“sodi um sal . t; 5- (benzo[b]thien 2

yl)-2, 4- W%‘B{‘Jﬁ yphenyl | - 1- (4- - hydr oxy- 3, 5- di et hoxypherﬂﬂwﬁﬂﬂmﬂen |
-one; 3-[2, 4-di nethoxy-5-(thieia

2-yl ) phenyl ] - 1- ( 4- hydr oxy- 3, 5- di met hoxyphenyl ) -2- propen-| - one:
3-[5-(benzo[b]thien-2 yl} 2,4- dlnethoxyphenyl] 1- (4- car boxynet hoxy- 3, 5-

' di met hoxyphenyl ) 2-propen-1-one; 3-[2,4-din ethoxy-5-(thien o _
3O puaay! ) el a6 BRI ) Wnehef 18 cBEDBAIY BB rdltaOPen ! - one:

[ b] t hi en-2-yl)-3, 4-di met hoxyphenyl ] -1-(2, 3, 4- trlnethoxyphenyl) 2-
propen-1-one;. 3-[2.
met hoxy- 5--(4- et hyl t hi en- 2-yl ) phenyl j - 1- (3, 4,}5- trlnethoxyphenyl)-z-
propen-| one; RECTI FI ED SHEET {(F 1) -~ 98020 January 2005 WO 01/98291

()

- PCT/ Us01/ 19720
3-[ 2- et hoxy- 5- (5 ne#hylthlen 2- yI)phem
1-one; - ONe

propen | - one; 3 [2 nmet hoxy- 5- (thlen 2- Y -genyl] 1- (2 5- dlnethoxyphenyl)
- 2-propen 1-one; 3-[3,4-dinethoxy-5-(tRie ' '
2-yl)phenyl ]-1-(3,4,5-trinet hoxyphenyl

or its pharmaceutically acceptable. salt, wherein Y is seleéted_f:om. the groap

o Soileciless
5[5 &5 |05
eoilessiovslse
B[S ob | ob |
Gojtavi[evailevy

REGTlFiED SHEET (nULE at)
ISAVEP -

-194-

- (3, 4- di met hoxyphenyl ) - 2- propen__




3-[2 met hoxy-5-(thien-2-yl)phenyl]-I-(3,4- dlchloro 2 hydroxydhenyl)z
propen- 1-one sodium salt:; 20 January 2005

[2 netaggygéz 4- nethylthlen 2-yl) phenyl ] -1-(3, 4-di met hoxyphenyl ) - 2-'propen
- 1-one; " SUE2A di met hoxy- 5- (3 pyri dyl)phenyl] 1- (3, 4, 5 PCT/USO01/19720

. trlnethoxyphenyl) ‘2-propen-1- one; 3-[2,4-di methoxy- 5- (thlen

- 2-yl)phenyl]-1-(3,4,5- trlnethoxyphenyj)z propen-|- one; 3-[2

met hoxy- 5- (thl B3, 5- Clnenhoxyphe yl ) 2 propennt-ong;
3-[ 2- et hoxy- %- , hokyphenyl - propen- | -
one; 3-[2-net . ‘v \ =thox -4- :
pyri dyl nmet hox ' p, .{hy i %
. 3-[2-net hoxy- b-( ; 3- nethoxy ‘4- (2 pyr iNdy
2-propen-1 -ophe hydrochlorlde salt; 3-(3,4 d|fluoro henyl)-l-[2
met hoxy-4-(thj en-2 yI)phfnyI ' .

. 3-[5- (Uenzo[ b] t Jfrep | 2 et tioxyphe b 4, 5-ft r (b oRypényl ) - 2-
propen-| - one; @ hox -<5-( 1yl . ypng - ]
To2hydr oxyphenhyMN=2~gfopep- g : ' P -199

WO 01/ 98291 20 January 2005 PCT/USOl

phenyl)-

a0
@/é<
(O

45, The compound of claim 1 of the formula:

wherein R* is a heteroaryl or heterbcycle.

HECT!FEED SHEET (PUL': 9’?) ,
ISA/EP

-195-




3- [5 (benzo[b]thlen 2-yl)- 2nethoxypheny|] 1- (3, 4-di net hoxyphenyl ) --2- pr open-
1-on 3-[2, 4-di et hoxy-5-(thien 20 January 2005

2- yI)phenyI] 1-(2, 3, 4- trlnethoxyphenyl) 2pr open-1- one;

3-[ 2- netﬁ@&QUSH%&hlen 2-yl ) phenyl ]-1-(3- nmet hoxy-4-(2 pyruuyﬁumuhﬁmphenyl)
2- propen 1- one 3-[ 2- met hoxy-5- (5-net hyl t hi en

2- yl)phenyl]-l- 3, 4- nethylenedloxyphenyl) 2- propenl -one; -

3-5- (bemepl bl @nil bt dathn i grehORiaEny | - 1- (4 hydroxy-3, 5-

di. met hoxyphenyl') - open -one sodium s

3-[2--net hoxy-5- (thlen 2- yI)phenyI]-I-(3 nethoxy-4-((§:']EI
pyri dyhnet hoxphenyl)-2- propen-] -oneg; A
3-[5-(benzo[ b] t hi en-2-y1)-2- nethoxyp enyI] 1- (j4-
.one; 3-[3,4-di net hoxy- 3H;CO N0 .

2. propen- one; '
3-[5-(5-acetylthien-2-yl)- 3 4
‘propen-l-one; 3-[2 = HCO

~met hoxy-5-(thien-2- yI)phenyI]

hoxyphenyl ) - 2- pr open 1-
2,3, 4-tri met hoxyphenyl )

(3, 4'5-frinetoxypﬁenyl)2=

a

1t ( 4-'met hoxyphe pﬁ 2- propen 1-one; B
H@&?EI (2, 6-di dxyphcnyl ) - 2pr open- | -one; -

3-[ 2- met hoxy- 5- (t hi en-2-yl) phe
3-[2- met hoxy- 5- (t hi en 2-yl)phenyl]-1I-(3, 4-di met hoxyphenyl ) - 2- pr open- 1- one;
3-[ 2- et hoxy- @h@tdhﬁﬁﬁﬁa)ﬂe)qndfmywﬁheteméﬁld 6- t nmet hoxyphenyl )2propen | - one;
3-[2 nnet hoxy-5-(thiien-2-yl)phenyl]-1-(3,4,5
tri met hoxyphenyl) - 2- propen- 1- one;
3-[ 2- met hoxy- 5- (thlen 2-yl) phenyl ] - 1-[ 4- (4- et hoxycar bonyl enzyl-oxy) - 3"
met hoxyphenyl en-1-0
[5- (b o[b%Tt1 Wf}fcgﬂ@ h.w@s%%@ml}ldis ?fzthf( forgula:
o]

- 3-
is propylldenedloxy

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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. prop oxy) 3, 5- dinethoxyphenyl]-2-prop en- | -one; RECTI FI ED- SHEET ,

1
(
- 3-
5-
2-
3-
o
2-

RULE 91) ISAIEP -200 WD 01/98291 20 January. 2005 Rﬁﬁk@ﬁg&k;&iﬁg

[ 2- met hox

(thi ef“?élis}sﬁ?fenyl | -1 - [ 3- et hoxy- 4- (4- pyri dyl net hoxy) PWS’;M/IS‘?ZO
propen-| - one;

[ 2- nethoxy 5- thlen 2- henyl]-1-(3, 4- nethylenedloxyphenyl) 2- propenl
ne; .3-[ 24%et hd 9c@np M the formula:

'yl )phenyl ]-1-(3, 4- met hyl enedi oxyphenyl )-2- propen 1-one;

3-(4- et hoxy- 3-f l'uor ophenyl ) - 1- [2 rretgoxry 5- (kb'p ef-2-yl)phenyl]2 propen-1I-
one; -[5-(benzo '
_'[b]thl en- 2-yl ) - 2- car boxHgE®hox
tri met hoxyphenyl)-2 propen-| -¥
[ b] t hi en-2-yl)-4-cazboxynet ho
-, trimethoxyphenyl)-2 : prqpen-I>gie; 9
2-yl)-4-carboxynet hoxy 2 nethox phenyl]-l - (3, 44
propen 1-one sodium sal t; 3-[2-@@Hpoxynet hoxng g
-2-yl)phenyl ]1-1-(3,4,5- tr| met hoxyphenyl) 2- propen- I-one

3- 12- car boxyngf. y1) phényl]-1-(3, 4, 5-
Ctri.nmet hoxyphen?@i E propen tetgjgggalﬁm salt;
3-[4-car boxyrret hoxy- 2- net hoxy 5 (t hi ef-2 vyl )phenyl ]1-1.-(3, 4, 5-

4 - ( ,4,5_

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.

'RECTIFIED SHEET (RULE 91)
© 0 ISAEP ,
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t hoxyphenyl )-2 propen-|-one sodium salt;

rime B

-[ 4- car boxyrret hoxy- 2- met hoxy-5- (t hi en-2-yl)phenyl]-1 -£3,#h=ary 2005

ri met hoxyphenyl ) 2-propen-|-one; 3-[S-(benzo[b]thien-2

1)-3,4 We’yphenyl )-1-(3,4,5 triimethoxyphenyl)-2- pP@p’@SﬁlVlﬁwe
-[5-(benzo[b]th| en- 2 _ _

| ) -2, 4- di met hoxyphenyl ] - 1- (3, 4, 5-tri met hoxyphenyl ) - 2 propen 1-one; '

- [ 5- (beng[ b] The estugotd) ofl4imol, wﬂmmmﬁdm&ai&ﬂe%ﬂulﬁet hoxyphenyl)

- buten-1-one; RECTIFI ED SHEET (RULE 91) SA/ EP -201 20 January. 2005 WO
1/ 98291 PCT/ US01/ 19720 3-[2-nme Q,pxy 5-(thi en 2

) phenyl ] -1- [4 (4- car boxybenzy oxy) 3- et hoxyphenyl | - 2- pr open- | - one;

‘<OI\.)00‘< OO‘<""‘00"’

/

) :
3-[2-net hoxy 5-(thien-2-yi¥phen 4 di f uorqyﬂ%pyl) 2- propen- | one;
3-[4-(thien-2-yl)phenyl]-1-(3p4, = ‘ pr open- 1-one,

3-[ 2- met hoxy- 5- (t hzen2-yl ) phef enzyloxy) 3 '
met hoxyphenyl j - 2- propen lz@A€; _ CH

-[ 2- met hoxy-5-(t hi en-2-y )phen I PXY - 3 ne%hoxyphenyl) 2 propen

-one; 3-[5-(benzo[b]thien-2 yIR 4 dlneth0¢'~henyl]-|-(2 3,4-t

i met hoxyphenyl)-2- propen 1-one; 3 [ 5- (benz§ >
b] t hi en-2-yl)-2-car boxynet hoxy- 4- met hoxyphem/] - | -(3, 4, 5-
rimet hoxyphenyl ) -2-propen- | -one;

or its pharmaceuhcally acceptable salt.

53. A compound selected from the group consisting of:

3-[5-(benzo[b]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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| 3- [5 (benzo[b Jthlen2 yl)-2, 4-di nct hoxyphenyl]-1-[3, 5- dlnelhoxy 4-(2-
mor.phol i noet hoxy) phenyl | -2 propen-I-one; 3-[2-nmethoxy- 20 January 2005

. 5- (thien-2-yl)phenyl]-1-[2-nmethoxy-4-(3- et hoxyphenyl ) phenyl ] - 2-propen

1- one;, WOqiB32%Henzoj b] thien 2-yl} PCT/US01/19720

2, 4- di et hoxyphenyl] 1- (3, 4-di met hoxyphenyl )2 propen-| - one; 3- [2 _
rrethoxy 5-(thien 2-yl)phenyl]-1-(2,5-di net hoxy-4-(thien-2

yl met hoxy) phen I?n JoRky R, nietﬁ?,ﬂl'tﬁlen-ii { 3,dydinRhRRMhdmyl)=2-propen-

(3, 4-di methoxy 3 yl) "2 egropen | - y)ﬂhﬁﬁfyﬂ'-ﬁ'ﬂ ) Prop

3-[ 2- met hoxy- 4- (thl-e'ne;z yl)- phenyl] 1 [ 2- met hoxy-4-(thien2 yl)phenyl)-2

pr open- 1-one phenyl] 2-propen-1-one.' 54. A pharnaceutical conposition for
the treatnentg 5. ﬁi@hﬁﬂﬂ {1-1-(3,8, 500 hox Balng an,
effective aeru t ?1\692'\5 gu% | al @ﬁﬁéﬁ&} r(l "a " phar mce@??ﬁ?ly
acceptabl e carri erproﬁECT-\MbED SHEET (RULE 91) | SN EP -202 20 January 2005
WO 01/ 98291 PCT/ USOl/ 19720 55. The pharnaceutical conposition of claimb54

further conpiisi. %Qﬁﬁﬂn"ﬁl%}%gﬁ gl tyS_gﬁﬁémgxﬁ%ﬁ%&%;ﬁﬁﬁgﬁ_g -dreom t he

- group consi st| ranitidi

K Ne”fmoPS?S’ppﬁiéixéﬁ-@s%%%ﬁéxxﬁﬁ%@%wﬂmﬁﬂ 8 PO DR SRr )

- platelet actiyati Rehef actor (PAF) antagoni st, throrrboxane i nhi bitor,

| eukotri ene- D4- recepfor antagoni st, Accolate (zafirlukast), Ziflo -
(ziteut on) l:%(-?[%l-(nc:)uta{hlog?-% &ue 2_§1‘)2ph%gtﬁqoalf Elichiorll'g—lz &cr)xzs?ﬁchenyl)-}propen-
— ' 1-one sodium salf; :
3-[2-methoxy-5-(4-méthy1thien-2—yl)pheny1]—1-(3,4—dimétho§cyphenyl)_—2—p_mpen-
' 1-one; '
3~[3,4—dimethoxy—5-(3-py1idyl)phenyl]-1~(3,4,S-u'iméfhoxyphényl)fz-pmpen-1—
| ~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-_1Iimethoxypheny1)-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)
ISA/EP
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| eukot ri ene synthesis, zileuton or an inducible nitric oxide Synthase,
inhibitor, prophylactic agent, sodium cronoglycate, |ntalsd{ici@g0byms
sodium Nasalcrom Opticrom Crolom Ophthalmc Crolom, Tilade -

. (nedocr oA %1 988ocrom |  sodium, ketotifen, P2-adrener giRCTE¥A18720

corticosteriod, autihistiinine (H receptor antagonist), xanthines and
net hyl - xant hi nes, Theo-24 (theophylli ne, ~Slo-Phylline, Uni p’h’y! l'in, Slobid,
~Theo-Dur), Chgligdwe m]m@nabﬂ)-nimahomanﬁ@-pt(sjd-ai&mthm?heﬂw}ﬂw@nc agent
(antinmuscarinic agent), belladonna alkaloids, Atrovent (ipratropium

brom de), atropi ne,l-eng;t r opi um bronmi de; phosphodi est erase inhibitors,
zardaverine; cal ci um antagoni sts, nifedipine;, potassium activators, .
cromakal i m  P382ki-dashdos- it B y)phdrg¥icl-(Z 3 antideivxg BB 2-préphd] ki nas

i nhi bitors andqcyl cooxyg)g’ﬁanﬂg|§ 2 (3(’:& ZI?rlai'nfgi bitors. gg@ i‘i'i%’tgspﬁar maceut i cal
conposi tion of claiomeS5, wherein the j32-adrenergic agonist is selected

fromthe group consisting of albuterol (sal butanol, Proventil, Ventolin),
terbutaline, basahemoRy-5Ruligd-ohlphSHIRY S imdtBh B 2Hotil ln%%di?ﬂbﬁ jne.
_met apr ot er enoIMf(AI upeﬁ%’,%t aprye)lp) ,ecl%ﬂB}rae-Shi ne (Bricanyl ,y. Br e hai):jell,9

" -terbutaline sulfatpepeniloorgl ate (bitolterol), isoprénaline, ipratropium

bromi de, .banbuterol hydrochloride, bitolterol neslyate, _ broxaterol,

car but erol hyglreghéinsiHs-(5-mdRAME GNP RYEIRE B,thhaﬁyleﬁbaﬁﬂ{rﬁm Yy
- hydrochl ori de?utefi rnaosger(ol ft%?rar'at ei,ampep%gdrg (source of alkal Oll)dS)
ephedrine (ephedri peopepdrorshl ori de, ephedrine sulfate), etafedrine :
hydr ochl ori de, ethyl noradrenaline hydrochl oride, fenoterol hydrochloride,

_hexoprenal i ne3 Jéb@@a[Eqﬂii@iﬁz-yl)sz;emﬁmeﬂm?qmeﬂyl}qtqdohycﬂmy-3jss0pr enal i ne,
mabut er ol-, et hoxyphenam ne hydrochl oride, nethyl ephedrine hydrochloride,
or ci prenal i ne sul pAeghonpaspilebpronca-kenesediagsgiat e,  phenyi propanol ani ne
- (phenyl propanol am ne polistirex, phenyl propanol anine sul phate), pirbuterol

acet at e, pr oca{Bnedthdwyds-Githiuned-yDphenyijol-Geydethoxlyyt(BpiridylintehoxPheafil)-2-ED
SHEET ( RULE 91) Lome - - o
propen-1-one; o

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-'acety1thien-2-y1)-3,4—dimethoxyphenyl]-1~(3,4,5fuimetoxypheﬁjr1)-2- ‘
| propeﬁ-_l-one; | | . -
3—[2~methoxy~57(t}1ien-2-yl)pheny1]-1-(4fmethoxyphenyl)—2-propen-1-one;
3-[2-méthoxy_-5a(thjen~2~prhen§l]-1 -(2,6-di_methoxyphgny1)—2-pr6pén—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-Z-yl)phenyl]-.1~(3,4,5-&imethoxyphenyl)-2—propeﬁ~l-one;

- 3-[2-methoxy-5-(thien-2-yDphenyl}-1-{4-(4-ethoxycarbonylenzyloxy)-3-
methoxyphenyl]-2-propen-1-one; o

3-[5-(benzo[b]ihien-2-y)-2,4-dimethoxypheny{}-1-[4-(2,3-isopropylidencdioxy-
14propoxy)-B,S-djmethoxyphenyl]fz-propen-1-onc; 7 o
 RECTIFIED SHEET (RULE 81)
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| SNEP -203 20 January 2005 WO 01/98291 PCT/ US01/ 19720 psuedAephedri ne-
(psuedoephedrine polixtirex, psuedo-ephedrine tannate, zfpsmdlggphgﬁfg ne
'_hydrochlorlde psuedoephedrlne sul phate), reproterol hydrochloride,
rimteroWO WP%pr oni de, ritodrine hydrochloride, sahnet dCHUSKINAS oat e,
‘terbutali ne sul phate, tretoquinol hydrate and tul obuterol hydrochloride.
57. The pharmaceutical conposition of claim55, wherein the corticosteri od

is selected EF[Qnmeﬁlexgﬁe(ﬂpen-dﬂd);ﬂmnﬂbldﬂ-rgﬂhméf(ﬂfm’ﬂldﬂkn‘ft@?’mpmﬂbI d
(Aerobid-M flunisolide), Azmacort (triantinol one acetonide), Becl ovet
(Vanceril, Dbecl on@rﬁ&?%@‘%epr opi onate), Flovent (fluticasone), Puhnicort
(budesoni de), prednisolone, hydrocortisone, adrenaline, Al clometasone

Di pr opi onat e, 3-[Aldehbey-SHthieanil)pheiyip1-(Bdeiathylenkdionypheby Prlopiopeai e,
Bendacort, - Bet ai net hasone (Beta-met hasone Acetate, Betanethasone -
Benzoat'e, Betanet RBSone Di propi onate, Betanethasone Sodi um Phosphat e,

Bet anet hasone Val erate), Budesoni de, Cecl onet hasone, Ti proci noni de,

Cl obet asol Pr gfpaticthexy- S@Qh«&hylﬂﬁmzsd}phemylw (mmﬁ&wlﬁnadmxgphmyaﬁe

~ T oprednol, Cortisone Acetate, Cortivazol, Deflazacort, Deoxycortone
Acet at e (Deoxycortﬁﬁé’eprlv‘aﬂ“‘at e), Depr odone ~ Desoni de, Desoxy- met hasone,
Dexanet hasone (Dexamet hasone .Acetate, Dexanethasone |sonicotinate,

Dexanet haS0ne3li’h£bﬂiﬂ3:§ﬁ-3}ﬂuoﬁphai§&)~mé§20mhcﬁgdﬁ-lﬁﬂm@mz—a'l;)phepﬂ}db%pmnd- _

Dexa- met hasone Sodi um Phosphate), Dichlorisone Acetate, Diflorasone

Di acetate, DiflucoPR®l one Valerate, Difluprednate, Donoprednate;
Endrysone, Fluazacort, Fluclorolone Acetonide, Fludrocortisone Acetate,

Fl unet hasone 3Jfﬁ-lﬂmizbEﬂmm—%ﬂbzﬁmpmﬁhuwéahﬂmexynﬂenﬂblr@l%e Acet oni de,

‘Fluocinonide, Fiuogor tt!hoxyp"ﬁeﬁyl}%propen—l-one sodium salf;

3-[5-(benzo [b]thien—2—yl)-4—carboxymethoxy-z-methoxyphenyI]Q1-(3 A,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~[S-Cbenzo[b]thien—2-yl)—_2,4—dimethoxyphenyl]-1-(3,4,5-ﬁimethoxyphenyl)-2—
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 (F?ULE 91)
isa/ EP
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Fl.uocortol one (Fluacortol one Hexanoate, Fluocortolone Pivalate),

Fl uor orret hol one (Fl uor onet hol one Acetate), Fl uprednideng Acgt.ate, 2005
FI upr edni sol one Fl ur andr enol one, Fl uticasone Propionate, Fornocortal,
~ Hal ci nonMte9V/ 984 bet asol Pr opi onat e, Hal onet asone, Hydr 0 ST BHA1E720

Hydr ochl ori de, Hydrocort i sone (Hydrocortisone Acetate, Hydrocortisone
But yr at e, drocorti sone ‘Hem succinat e,

Fwdrocortlsone pi onat e,
"Hydr ocor ti sone3-£&@t %Iﬁilt ZyDpReayBdotd-(semborsbanaionicei nat e,
Hydrocorti sone Val era dr.ysone redm sone, Methyl predni sol one
-(Met hyl pr edni sol one Rﬂﬁ%‘g}’%ée néf ﬁ[? ©sol one, Heni succi nate,
Met hyl pr edni sol one Sodi um Succi nat e) Monet asone Fur oat e, Par anet hasone
. RECTI FI ED SHEEPM@MImchMEmeM-@m dﬁlmmp}neﬁﬂ@%-prmreyoae;zgl ,
PCTl[ USO1119720 5 Acetate, Prednicarbate, Prednisol amate Hydrochl oride,

Predni sol one 1P gﬁwnspfyggenﬁgqt@.w tﬁﬁﬂﬁi&kﬁ[ﬂeﬁ?g 2IERpLSUCSenat €,

 Predni sol 6ne Hexanoat e edni sol one Pi val r edni sol'one’ Sodi um .
‘Met asul phoben Pr ec i sol one Sodi um
_Succi nat e, é%ﬁ “Listhiond t@'ﬁﬁ'f %hggﬂ”@o?@ﬂgb%@ﬁg Predni sone |
~(Predni sone Acet at ehethbBk@shem)] .qu}gpen_f’_bﬁgl noni de, 1 i rrexol one ~Suprarenal -

Cortex, Tixocortol Pivalate,” Triantinolone (Triantinol one Acetoni de,

b et oo AR e R TR G Rt el aronen:

receptor ant agoni st1).0ﬂl§ sel ect ed fromthe group consisting of Chl ortr| net on

3 [5-(b enzo[b]th16n-2-yl)-2 4-dimethoxyphenyl}- 1~(2 3 4—tnmethoxyphenyl}—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 & host, compnsmg an- effective amount of compound of clalms 1-53 in a

. pharmaceunca]ly acceptable carrier.

qECTiF!ED SHEET (RULE 91)
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(Teldrin, chl or pheni ram ne), Atrohi st (bronpheniram ne, Bromarest,  Bronfed,
Di et ane) Actidil (triprolidine), Dexchlor (Poladex, Pq aLapif$ 2005

dexchl or pheni rami ne), Benadryl (diphen-hydrami ne), Tavist (clenastine),

Di met absWodiymditydri nate, Dramam ne, Marm ne), PBZ (tri piGIWRoMIHEY,
~pyrilamne, Marezine (cyclizine), Zyrtec (cetirizine), hydroxyzine,
‘Antivert (nmeclizine, Bonine), Allegra (fexofenadine), H snmanal

(asteni zof®), Ihar‘p'liaimace(mml ac(aﬂpwaﬁjqn of| claine 54 dnftheradomp}isinfeni sewbhd
“(cypr ohept adi ne) Nol am ne (pheni ndam ne No| abi st), Phenaneth

(pr onet hazi ne, b k@ﬁﬂgaﬁqhvwas@mylse eetpgt fam dbe n@PuﬁnBDW jof heparin,

' the {1 eal meEehReG, FARINELY DRI Vo I ATRPRRY S BRIV bt

"~ 60. A use of aglebutfipuriebleindeingchil 1?513)@@111 heNsawan{ aemah@trafat@ NERtLspaent
for the. treatnent or proph | axj.s a VCAM 1 nedi ated di sorder in_a host.

61. The use ofWP‘é—‘lrﬁﬁ r%qdﬁmtlhéhl*?@llﬂ@ nblgtelete dclyaingicfactos £PAR) i ti s.

B R i ST P ™

“dermatiti's. E(éaﬁr‘ﬁb@stgl,szlﬁﬁ @l1aitonk Oleukdtdems 1Tt b2 GCAMaboRAR Bihdtli gor der
i.s psori asis. 65. The use of claim60, wherein the VCAM 1 nedi at ed. di sorder

i s cystic fibregkoitiensesynihiesisy zBegpn (Qfaﬂﬂﬂ@(!}mb%&tép PXid sythae] inkihitoat ed

di d 0
o e’ use bAtARERERl Sbath ol ity HATIGoRAY SHIET NERRERLTD o
sclerosis.  6&ptithen,UsCroim,C|Gplithdithic WOsiem)) ahhdvcatédbcfmatmdo&bﬁﬂrder

is atherosclerosis. 69. The use of claim60, wherein he VCAM 1 nedi at ed
'd| sor der i s peedivangiksitifen.y Porademersisi agonist, corticosteriod, antihistimine (H;

receptor antagonist), xanthines and methyl-xanthmes, Theo-24 (theophylline,
Slo-Phylline, Uniphyltin, - Slobld, Theo-Dur), Choledyl (oxitriphylline),
aminophylline; anticholinergic agent (anﬁmﬁscarinic agent), belladonria
alkaloids, Afrovent (ipratropium bromide), _ah'opiné,_ oxitropium bromide;

)

phosphodiesterase inhibitors, zardaverine; calcium antagonists, nifedipine;
potassium activators, cromakalim, P38 kinase inhibitors, tricyclic antidepressents,
cJun kinase inhibitors and cyIcoongena_se—Z (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 :

REC FIFIED SHEET (Rbi_? 91}
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70. The use of claim60, wherein the VCAM 1 nedi ated di sorderf IS coronary
‘artery disease. 206 20 January 2005 71. The use of clabi AQ,Whesgpn the
VCAM 1 nedi ated disorder is angina or small artery di sease. 727 The use of
cl ai m 6OWOWEBMIn the VCAM 1 nedi ated arthritis i s systenPCT/SEU®720

eryt hemat osus. 73. The use of claim 60, wherein the VCAM 1 nedi at ed

di sorder is Crohn's disease. 74. The use of claim 60, whereiii the VCAM 1
nedi at ed di sor psedogphetisnernt(psutdaephiediing s politirckhe psaed®tpleddane GRanager ei n

the VCAM 1 nedi ated di sqrder,is inflammatory bowel, diseases., 76. The use
of ol anm G0 whOrGsoRIRaVeAN B At ided BRASoRRhccHSe o BUbRREhe dimorals.
77. The use of | : | ' | ate Lsord I s.diabetic
ret i nopat hy. %%é‘g%e%@%ﬁﬁ#g@%}e%%ﬁ‘g %é%ﬂcﬁj%’%’l HgeEior der

is rhinitis. 78nafbht, esleutalincduipins Sretonhiiot h?dﬁmmmmtmjw&m&m@r der

i schem a- reperfusion injury. 80. The use of claim60, wheréin the VCAM 1

medi at ed 4k sor b Ss ' i n di sease (LCOPD).,81. The
use of -C|5;.7i' m 6%?3r ngrr%%ﬁﬁ%ag %Hsﬁeéfa?% (r;g 3 g“@o%?@i gle COI(ﬂcOStel)i_od 18 '
- gl orer ul’onephrselebted fBdn tHgroup eondistiigaiflidhcorhpidi (GO A eMBAM AeroBidingt ed
di sorder is & vesajgi sease. 83. The use of claim60, wherein the VCAI}/ﬁl
medi at ed di sorf@¥solidelyasAZmERTE st (Hameinglope gacetonide), eclowst dfVaseeriln 60,

NS DRy =Y . . ! e , Aptihatl
cl ol m 60, T ur LeapidiEbA; U Rp RS FidveRt Rt Pt [OGRNIS, o
combi nati on wiptdinisvlefe echidrecatisott] Cldréndieondallihagions! | Digebionfeagent .

Aldosterone, Amcinom'de,_ Beclomethasone 'Diprdpionate, Bendacort,

Betamethasone  (Beta-mcthasone  Acetate, Betamethasone ' Benzoate,
Betamethasone Dipropionate, Betamethasone Sodium Phosphate, Betamethasone
_Valerate), BudeSOnid_e, Ciclomemas'one,- Ciprdcﬁxonide, Clobetasolr Propionate, |
Clobetasone Butyrate, C]ocort()lbne Piﬁalate, '- Cloprednol, Cortisone Acetatz;,
Cortivazol,‘ Deflazacort, Deoxycorione Acetate (Deoxycortone Pivalate),
Deprodone, Desonide, Desoxy-methasbne, ‘Dexamethasone (Déxamefhasone'
' Aceta_te,' Dexamethasone  Isonicotinate,  Dexamethasone ' Phosphate,
Dcxameﬂlésone Sodiun:i. Metasulphobenzoate, -Dexa-meﬂlasonie Sodivm
Phosphate), Dichlorisone Acetate, -Diﬂdrasone Diacefate, Diflucortolone .
Valerate, Difluprednate, Dombprednate, Endrysone, Fluazacort, Fluclorolone
'Acetonide, Fludrocortisone Acetate, Flumethasone (Flumefhasone Pivalate),
_,_Flunisolide, Fluocinolone  Acetonide, Fluocinonide, Fluocortin Butyl,'
Fluocortoloné (Fluocortolone Hexanda!;e, ' VFluocortoIone Pivalate),
Fluorometholone (Fluorometholone .Acctafe), Fluprednidene . Acetate,
Fluprednisolone, '.Flutand;enolone, Fluticasone . Propionate, Formocort_él;
I-‘Ialcinqni‘de_,, Halobstasol - Propionatc_a, - Halometasone, Hydrocortamate
Hydrochloride, Hydrocortisone (Hydrocorﬁsone Acetate, Hydrocortisone
Butyrate,' Hydro'cortisoné Cypionate, Hydrocortisone Hemisuccinate,
Hydrocortisone Sodium  Phosphate, Hydrocortisone Sodium  Succinate,
Hydrocortisone = Valerate), .Medrysone, Meprednisone, M‘ethylprednisolone
(Methylprednisolone Acetate, ‘Meﬂlylprednisolone, Hemisuccinate,
Methyiprednisolone Sodiizm Succinate), Mpmetasone Furoate, Paramethasone

'RECTIFIED SHEET (RULE 91) -
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86. A corrpouhd of claim1-53 for use in the treatnent or proéhyl axi s"-"of a .
VCAM1 nedi ated disorder in a host according to clai m&P sahgrei nzdde
VCAM 1 nedi ated disorder is a VCAM 1 nedi ated di sorder as set forth in any
one of WQPH¥2BL to 84. 87. A conpound of clains 1-53 fSCTISEH2%he ~
treatment or prophylaxis of a VCAM1 nedi ated di sorder in a host according
to claimb59 wherein the use further conprises admnistering the conpound
in alterati OnA@étatépﬂbiBﬁe:hilcmbatbbt h Predefblaniie/e Hydwehloidea Pezimisbdlone
blologlcally active agent. 207
- (Prednisolone Acetate, Prednisolone Hemisuccinate, Prednisolone Hexanoate,
Prednisolone Pivalate, Prednisolone Sodivm Metasulphobenzoate,_P.redmsolone
‘Sodium Phosphate, Preduisolone Sodium Succinate, Prednisolone Steaglate,
Prednisolone Tebutate), Prednisone (Prednisone Acetaté), Prednylidene, .
- Procmomde, RJmexolone, Suprarenal Cortex, Tixocortol Pivalate, Tnamcmolone

(Tnamcmolone Acetonide, Triamcinolone Diacetate and Triamcinolone
Hexacetonide). . | |

'58.  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 (tripelenmamine),
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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