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WO 01/17988 1 NOVEL CHALCONES PCT/ EP00O/ 08366 The present invention
relates to a novel class of conpounds which have structuref ;J%' @éﬁd to
certain naturally occurring and synthetic chal cones, as we IWB@ adl o

met hods fwih dihgegy eparati on of such conpounds and to phar nacfed*t,éﬁﬁ}o yi5es
t hereof. The conpound 1, 3-Bi phenyl - 2- propene-1-one is known by the ?I’I vi al
name "chal cone". Many naturally occurring,flavonoids share structural
features with 10 chal cone and are referré(]'to by the generic term

"chal cones”. Also, certain flavonoids, including ones which are al so
classified as chal cones, have rNOMELyCHALCEONES rated to have anticancer
activity (Cancer Research 48. 5754, 1988) and chenopreventive activity in
some tumours (J. Nat. Prod. 53, 23, 1990). 15 In particular, quercefln, an

ubi qui t ous | i.n_pl.ant has been sho to act on the '
proliferat i-'i)Hnea #Egél%awzlg?ﬁem?%gﬁeﬁ & F%Y?le ?&%Q&WB@W*?W'Q@Q)W@%
and on ot hesiruefkrestrergsd (& i , ; 90, J cer,
46. 112. 1990; Gynaecol ogi (E::eg;goﬁgﬁpfgeai%@?géégn%ﬁ%tcohalpl)é(;%nseeséz?S%?'a
synelgi ¢ aasi tonmatheds fomthe prepabdtion bt sdohigompoursdid ahbion, pasfRadeativaal  or
synt hetic chal cones,. described in our International Patent Publication No.
WO 91/ 17749',593& i&9% nternati onal Patent Publication No. WO 9f!19209

(Bayl or Col |l ege of Medicine), have proved tc have a 25 significant

antiproliferation activity on a variety of different cell lines. Although
the mechaniThe ebmiinn 18-dighengR2pposéd-araid e RSO by b rh{OAghes and
chal cones is still upknown) it Is believed to be |linked to the interaction

of these coPRAICERE - wMany: Daierally eresrring davereidptshare sttuctural TRURSOWIthO

Ovi38SS  chalcone and are referred to by the generic term "chalcones”. Also, certain

flavonoids, including ones which are also classified as chalcones, have recently
been demonstrated to have anticancer activity (Cancer Research 48, 5754,
1988) and chemopreventive activity in some tumours (J. Nat. Prod. 53, 23,
1980). o
15
In particular, quercetin, an ubiquitous flavonoid found in plants, has beeﬁ
shown to act on the proliferation of human leﬁkaemic cells (Br. J. Haematology,
75, 489, 1990) and on other cell lines (Br. J. Cancer, 62, 94, 942, 1990; Int. J.
Cancer, 46, 112. 1990; Gynaecologic Oncology, 45, 13, 1992) and fo possess
20 a synergic action with common antiblastic drugs.

in addition, some natural or synthetic chalcones, described in our Intemational
Patent Publication No. WO 91/17749, and in International Patent Publication
No. WO 96/19209 (Baylor College of Medicine), have proved tc have a

25 significant antiproliferation activity on a variety of different cell lines.

Although the mechanism of action of the antiproiiferative activity of flavonoids
and chalcones is still unknown, it is believed to be linked to the interaction of
these compounds with type !l oestrogen receptors.

30



-2 PCTI EPOO/ 08366 The action iii vivo of these pol yphenol ’Sﬁbéiéﬁngﬁ IS
certainly nmuch nore conplicated. Al these conpounds are gener& |95'**
characterjsed by an al nost conplete insolubility in water and., in. vivo, by
a very pg'é)rmﬁ"gé\/ai labiiity linked to a rapid netabolism o%%ﬁ%}@:’ésnd a
marked affinity for lipids and proteins. 5 Surprisingly, it has now been
found that certain novel chaicones, chal code derivatives and chal cone

anal ogues, and in particular, conpounds in which the phenyl ring in the
1-position irpesHbgd tivtash f theBkapelphknbi RUBsEPABESI i8I BEHARR PhudhMhore
het er oat ons, possess a greater antiproliferation activity both on 10

Sensi tive caonwpiicatedecehlidhasel compounds lse Wenehallyr eharesterisadt by Garc atmost
cher not herapeutic d he | atest generati &n ant i - neopl astic

... ncludi
agents) pacPotplate TasROEBYOR yaler S UEecPYAHEN BOST BoRRURRTD iR o
PR 0 oot anap et SRR Mk OTRARG 13 idigt Bebreldinn . o

wheregn: Ar represents ~0 a substituted or unsubstituted, (preferably
aromatic), carbocyclic or heterocyclic group, said carbocyclic or
het er ocycl i Sugpriringly okt basiney hean dogrd t0at cegaim 6avel shaigoneag chalbepe

2t oms, “any  HETGAHEECHET ChaldRiganaing s, BEr g Raliges gormeiings 6 whishdhdany
bstituent t 1 NG d r

onsi st ng. BrenYeft v peRsIES paSARRI (R ERY oy BRI oL

al kyl (' m per timotd dret€idatort} peCHess(a HHeBEHsantipFollR¢mRtioR~ actieitei botR Bnand

R are_the sanme or different and each represent S,Pgtor k~w~sr C, ~ al kyl, (k)

OR Vher ei nsedsiiivgreanaeraus ealisudiit OB r Soits WDiFd: 6fF | BRistadt -9 SONENgRt or

brandi ed hy I i i . ik y 1,
> or 3 out LEheTBlRrap it B e kRN dfie b BehbidiB fin ALBREE HEnle.

- 0COR", vvhepgfbmafg; dred@estamted. a saturated or unsaturated | ower C,a siraight
or branched hydrocarbyl group flr a phenyl group, and (m CN,

Thus according to one aspect of the present invention, there is provided a

15 compound of Formula (J):

()

COCH=CHAr

or a pharmaceutically acceptable salt or solvate thereof wherein:

Ar represents
20 a substituted or unsubstituted, (preferably aromatic), carbocyclic or
heterocyclic group, said carbocyclic or heterocyclic group containing
from 5 to 10 ring atoms, said ring atoms forming one or two rings,

wherein the or each ring contains 5 or 6 ring atoms, any hetercatoms



R represerHs 15 OH, OR or OCOR', wherein R and R' are as defined above;
and (A} RZ and R are each independently selected from n a substituted or
unsubstituted, preferably aromatic, carbocyclic or het grﬁﬁqﬁi i gmfgroup
containing fromb5 to 10 ring atons, said ring etort~ f'orhng g‘é or two
rings, wherein the or each ring contains 5 or 6 ring . 20 atons, any

het eroat ons being selected fromN, O and S, any substituents being

i ndependently selected fromthe group consisting aF &, Br, F, OH NQz,
CF,, C ., lower alkyl (n particular. CH '}, SCH , NHCOCH , N(R (R, OR and
OCOR', wherein R, R, R and R' are as defined above 2,5 a &, mBr, (rv)
F) (v} OH (vt~ NOz, (vii) a saturated or unsaturated |ower C, ., straight
or branched hydrocarbyl group which-®8ay be unsubstituted or substituted by
1, Z or 3 substituents selected fromd, Br, F, Ove, NOz and CF,, (viii)
NHCOCH. (~) N( Redifg) selést¢d BRh N, Orand SORNy subsiiiugnts of teoRowpHmig n R R R

and R' are as def|i QVE; : (g) Rz and R3 taken
together with t'ﬂ%égegggﬁﬂséﬁgé%ﬁ%ﬁﬁ%y gibg attached forma
carbocyclic or het er{ex§cb) Br, (d) Fg(dh @i (g} N©:Of) OF s lgh §owersalkybfiy het er oat om
bei ng sel ected from{N. : F RO Cy €lic ring
bei ng saturated or fr%s"’sz?ﬁfg’?’ ’d(,hfgﬁ ""ggi ng unsu@s‘?ﬂ?ﬁg‘h‘g{eﬂgﬁbsti tuted with
one o nore substi t (RAGHE asethecere of dfared) andmach FepresentsNdRr lo@BB. Cs~ | ower
al kyl | SO, NHOOCHsq, Ngh) (bR QiherdI RO et Chilally Rt R and R
un

aro as defined above, 10 wth the proviso that for conpounds wherein Ris
OH and RZ and” Rs ar‘¥sBEPdiowRy Cre FYRION 5 R1a0ghe JagiraseitYr @pMRsent : phenyl ,
4-chl orophenyl, 4- mejhit phanbe, udkubstin@ed pdeBtistitled! 1y ARt Qyphenyl ,

4- met hoxyphenyl, 4-( l\tlj N- di et S%I g@ nophenyl ), 2-hydroxyphenyl or

2- hydr oxy- 1- napht hyl$ bstituenys descri bed above, wherein Rz and R3

t akengg oget her wi th the caBadhOMeONS.4rel Qifii ch they are attached forma

ring, may be represe b WU } ety gpﬂzqﬁﬁ*w ein the
substituents R and A%Hdgg% ?sgﬁgf'i neg%r@oﬁle,égﬁg RZ an ta%gn t oget her
represent Ring O saingeiaiy lovect«agiraioht rdranghed ihydiossrbd geip 951 ef er abl y
aromatic, carbocycli gprinypdu@l Saped Co; ri ng, any heteroat om being 10
selected fromN, O or 5, said ring being unsaturated or saturated, said
car bocycl i CRWWH'B heterocyclic ring may be unsubstituted or substituted
wth eme or nor erslﬂiﬁ?mam‘émmgmﬁmﬁdeﬁeda&mmd NOz, CF3, Cm

| ower al kyl ),,S C%},g;lég : ' .OGOR', wherein R6, R8, R
and R' are gg?ﬂ%lg ~or %’%ﬁéé%ﬁéewbunds of the invention having
a structure For fulEasybsiiyted g5 unsubstituiede PrefRmRlwromstc, shamdicd t he present

i nventi on. heterocydiic group containing from § to 10 ring atoms, said ring atoms
forming one or two rings, wherein the or each ring contains 5 or 6 ring .
20 atoms, any heteroaioms being selected from N, O and S, any

substituents being independently selected from the group consisting of:
Cl, Br, F, OH, NQ,, CF,, C,. lower alkyl (in particuiar CH;}, SCH,,
NHCOCH,, N(R*(R", OR™and OCOR", wherein R®, R®, R® and
R are as defined above,

25 (i Cl, (i) Br, (W) F, {v) OH, (v} NO., (vii) a saturated or unsaturated
lower Cay straight or branched hydrocarbyl group which may be
unsubstituted or substituted by 1, 2 or 3 substituents selected fram Cl,
Br, F, OMe, NO; and CF,, (vii)) NHCOCHS,, (ix) N(R{R", (x) SR", (xi)
OR'™, and (i) OCOR™ wherein R®, R®, R' and R" are as defined above;

30 or



- 1 MAR 2004 WD 01/17988 PCT/ EPO0O/ 08366 _5_ The present invention also
enbraces conpounds of Formula (1), wherein R and Ar are as defined for
Formula (1) above and wherein RZ and R are each ' indepﬁggggtﬂsé sel ected
from (i) a substituted or unsubstituted, preferably aro e, %rbocyclic
or 5 heterocyclic group containing from5 to 10 ring atons, said ring atons
formng one or two rings, wherein the or each ring contains 5 or 6 ring
atons, any heteroatons being selected fromN, O and S, any substituents

bei ng i ndependently selected fromthe group consisting of: C, Br, F, OH,
N2, CF,, C ., lower alkyl (in particular CHs), SCH 10 NHCOCH3, N(R6)(Re),
OR and OCOR', wherein Re, Re, R 4and R' are as defined above, (ii) C,
(i) Br, (iv) F, (v Vi Vi | sat urated. or unsaturated |ower
C, ~ st r@)ghtRanﬁréh%hgﬁ%\%fﬁ?%ﬂggﬁg‘ﬁ %?8%3%%% &91 BeY #8ubstituted or
substitut ed QyachedZoam adcamitlgdict sredterosyliecingchavingnd @r, 6 HimgBr, F, Ove, NOz
and CF, (viii) NH i x) NCR e (X e (LX) nd (xii) OCOR'
wher ei n Rs, ﬁ)gmsRa")é eerétmgrogmgss)egegldr{é ?e\llb?\llgé:s' éﬁ'ghca(% l(:)‘@nds i ncl ude

fl gvone deri yathstemcypdic oingi being osatbmtgrt exentsatursted) iand. b@ng preferred cl ass
of conpounds’ accor.d] Ear.nul I erel r, Rand R are
as defined i Hn?Lﬁbes a %gt guabftcéhdt;%pﬁmgr?he%’Spéignédl%%ﬁtreg%egs%ﬁ?%ﬁa substituted
or unsubst it troed ClpBefir it HOar 6Fmt Ceg lovwer R cPEts.oNHR&GHwCcycl i ¢ group
containi ng f RAPIRY O oKD LA BB SRId R AY RP Oy ROV gi1@sone or two
rings, whereint the or each ring contains 5 or f ring 25 atons, any

het er oat ons I5iefingd 3v8ct ed from N, O and S, any substituents being

iur;ggpg ndg;a{1 loVe 5@\,{@?'&@ (ﬁfrrcsrﬁb&J}Qs PHHEIN GO 18 Bhd @2 @hd Felare Bbth) l(: )C]'I O|¥O2 g
, C, - ower._a in particul ar . N(R) (RB) , an
OCOR', whiEtdin 18 F&P Fé} ﬁﬂs RIOY r PRS0k iﬁﬁg%l‘as %OiipquB?Hﬂ a (1) above,
30 repr eseniéthfiohemie Zehioropitenyles 3aedioretiagphenyt hé-petbowmhenyivent i on. 1

MAR 2004S‘¥&Q_]d{n_g@% é%oﬁ}g ngg' lrzgﬁrﬁ%?‘{ﬁtgﬁéﬁg OIEQQQ(@B,@H-&@B%;_MG above descri bed

conpound grou



consisting of: C, Br, F, OH N2, a saturated or unsaturated |ower C, .
strai ght or branched hydrocarbyl group which may be unsubstituted cr
substituted 5 by 1, 2 or 3 substituents selected from Cl, Br, F, Ow,
NOzand CF3; NHCOCH3, N(R6)(R$), SR, OR and OCOR', wherdi H4R6Jl0Re, R and
R' are as defined for Formula (I) above. 10 !'n a farther preferred group of
conpounds according to the present invention., RZ represents: a substituted
or unsubstituted, preferably aromagac, carbocyclic or heterocyclic group
containing fromb5 to 10 ring atons, said ring atons form ng one or two
(ings, VHERRRNS ECBRTOSSCIPIPNYNEEHR dindnG Fr t26R |(RGeTsr AEENe any

het eroag@?@?rpﬁioﬂ% &LWRh 2y S@MBtdich&d fbeh Srin ,F‘r)ﬁa?‘!a@srﬁeg?éé%ﬂiédﬁ ing

i ndependent sel ected fromthe group consisting of: C, Br, F, OH NQOZ,
CF, , C;.Emﬂb%bﬂﬁélkyl (in particular CH3), SCH3, NHCOCH3, N(R6)(RB), OR
and OCOR', wherein RG, Re,d? and R' are as defined in daim1; and 20 R
is selected fromthe group |gonsisting of: CI, Br, F, OH N2, a saturated
or unsaturated | ower C, ~ stjfai ght or branched hydrocarbyl group which may
be unsubstituted or sulsti ed 4. 2 or 3 substituents selected from
C, Br, F, Owe, NOZg ] H3, N(RS)(RekLﬁjR , OR and OCOR'
wherein R6, Re, R § ' 3 ed above. rther preferred group
of conpounds accordi hg—~t®s pe-~S\nvention i ncl ude conpounds wherein
30 R3 is selected from g ' R C, Br, F, OH, N2, CF3, C, ~

| ower al kyl, SCH3, NHCOCH3, N(R6) (JR$), OR, and OCOR' wherein R6, R R and

R' aare as defined for ' Formula (IQCaEex€CHArparticularly preferred R group
is C ~ |ower alkyl, especially nmethyl. 5

wherein the substituents R and Ar are as defined above, and R? and R® taken
together represent Ring Q, said Ring Q being a five- or six-membered,
preférably aromatic, carbocyclic or heterocyclic ring, any heteroatom being'
i0 selected from N, O, or §, said ring being unsaturated or saturated, said
carbocydlic ring or heterocyciic ring may be unsubstituted or substituted with
one or more substit&ents selected from: Ci, Br, F, OH, NOg, UF;, G4 iOower
alkyl, SCHs, NHCOCHSs, N(R®)(R®), OR'® and OCOR"!, wherein R®?, R® R'C
and R'' are as defined for Formula (I).
15
Compounds of the invention having a structure Formula (IA) represent the

xanthone derivatives of the present invention.



- In a further preferred class of conpounds, RZ preferably represents a
substituted or unsubstituted (preferably aromatic) car bo__CﬁCW\R gjpeuP
containing fromb5 to 10 ring atons, said ring atons formng one or two
~rings, r he or each ring contains 5 or 6 ring atons

~ substi th@ﬁ’toghg?ég i ndependently 10 sel ected fromthe group cgﬁg‘ﬁ’s?ﬁ%gg‘;of

cl, Br , F, ~H NvZ, CF3, C .q lvvier asn~_'i (ii nn par ~icuiar G 1i3J,
JCHa, NHCOCH3, N(R6) (RB), OR and OCOR', €rein R6, Re, R and R' are as
defined above. O these, RZ preferably represents an unsubstituted,
preferably dhenptasent ifveotiohatseeémbrapesugoropatads ohofmola (5), whekinrR and
atonms, said ring atons _forming one or two rings. An espegially preferred RZ
group i s phévyale @sr defired dap bonawiarabave aar(d )whe&empPef@mab? afemasdent s
phenyl which rr%y b‘f sy Sttltﬁ' ted or substituted with one or nore
substltuentén% H Yi¥EOH'E % group consisting of A, Br, F, OH N2,

CF3, C ~ lower aldr)vh éutﬁb’cﬁ@t&ﬁ' SH'@fsu%&te@%fe%?naﬁﬁ%%ych%r and

OCOR" wherein R6, are as defined for Formula (I).
Partigularly pr eflwtee:d:yéhc grmmsonmn’amgefrqnh@W & ripd exdgrins s shiak nngltmdrml th

1, 2 or 25 3 nethoxy, groups. For the Ar, RZ and R3 groups of Fornula (1),
the R and R’ grcfﬁ?ﬁé r @ OEAWP AIGE. vhered the-ar sac ﬁgﬁ)m@ﬁw gord ring

straight chain or nc u anhy Rr rre oups
i ncl ude net hyl, ?tﬁhﬁ Qﬁgr opglrg%%abi%g %rEEoeg?ﬁ& ﬁ%%es%’ec(?a%m refag' red
group is methyl . subéGuehis £eBg :n&pgﬁ@@m&dfﬁMm@%Wmlﬁfngbﬁ

i nvention preferably rcﬁpresents the group. OR . Wthin this grou f
conpounds, preferred r buPH, iN@:, felles, Barpeseeliwk {in %Hz SCH;,

.féﬁ?ﬁ%i”ﬂoﬁfﬁﬁ?ﬁ%@ﬁ r!-ﬂﬁ &) QR B ORep R ARER ST 3ot o

may be unsubstituted qa“gp@ggldreﬁhggalgbv@ne iwo or three substituents
i ndependently selected fromi c3r, F, OMe, NOz, CF3, ~*..~.a
i ~vwer al kyl (i n (EaEi @) By, (m)isi,,(vmr@zl (WENO,, JEiiB ansathFabadHS: unsatorated

wheroin R 15 sel@UPE Lot cARiekn o ne B OB RS, WhiEh et be

SIIflfithin this o i Rl r
tri met hoxyphenyl , tgg p)g/?%%/chﬂgggg@?tcieﬁ%nﬁ L aegapéthéﬂgeﬁ'ié%egr efer aLI y

sel edBed from OCHEICH: @Me, WWHZVHEDNHEEE{%ZGW&(W{) . SR™, (xi)
OR™, and (xii) OCOR" wherein R®, R®, R and R"" are as defined above.

Such compounds include flavone derivatives according to the present
invention. One preferred class of compounds according to Formula (I) are
20 those wherein Ar, R and R® are as defined in the above paragraph and wherein
R? represents
a substituted or unsubstituted, preferably aromatic, carbocyclic or
heterocyclic group containing from 5 to 10 ring atoms, said ring atoms
forming one or two rings, wherein the or each ring contains 5 or 6 ring
25 atoms, any hetercatoms being selected from N, O and S, any
substituents being independently selected from the group consisting of:
Cl, Br, F, OH,NO,, CF;, C,4 lower alky! (in particular CH;), SCH,,
NHCOCH;, N(R®(R®, OR" and OCOR", wherein R®, R®, R" and
R" are as defined as for Formula (I) above,

30 represent flavone derivatives according to the present invention.



20 In a preferred class of conpounds, Ar contains a basic In¢MiRogem
function, for exanple, by virtue of a heterocyclic nitrogen ring atom being
present wglhiAMegBY contain a substituent having a basic ni pcqygReegdsgh as
an amne, or an acetam do function. Thus a preferred Ar group Is a
substituted or unsubstituted, preferably aromatic, heterocyclic group, said
het erocyclic group 25 contai ni ng fromb5 1% 10 ring atons, at |east one of
which is a nitrogen atom said ring atons form'\r%% one or two rings, with
the or eacPreferaply dot tienabgveé deschbed cgmgioumels, WMids aialectey Sotnsthet gremip on
the ring is as deflned as for Formula (1). A further preferred group of
conpounds FeNSIH#IEPR the group Ar is substituted with at |east one

e or ort Ea B LR b et i R 70 R e
Particularly pr eFﬁédh%éi ﬁ{rd:%@htgﬂ g@@"% wm«:rmwy bésuﬁsdbétﬁsﬂéﬁneff §t£1§étit@t@d

i nclude 3-pyridyl, 4-pyridyl i'ndol yl', 4-dinethylam nophenyl and
4- ac®t am dophenizay1 EcbttSBubstltbentsmBieﬁeéffmn‘t hat conpounds of Formula (1}

whi ch contain a basic be converted to acid addition
salts, with phar rracoIQfggIB}IO éﬂl&e:g@taégﬁéizam ds, e.g. hydrochloric acid and
phosphorlc . re b SgRiM 1t e

10 The present |nvent| d’hig{:zs)gR?r‘ oVl degR‘t h@l‘djugeﬂgga \Qﬁﬁﬁgﬁﬁg&]o% IB\(; %hPa (1)
R3 (T) R2 R CHAR'wreaasptiefirimrfouFotmuly (Inabeyé.abl e salt or sol vate thereof

wherein: arrepresents a substituted or unsubstituted, {preferably
aromatic), carbocyclic or 15 heterocyclic group, said carbocyclic or

het gerocycljc tal 5 to L ing ato
for?er(igng onLﬂ1 8%&&%" é}ﬁge rgf'! f&%agﬁp%%g%ﬁb% rg‘:g'llpﬁ“%l'tr hg

at oms, anyrRedse8ah@rs bei ng sel ect ed fromN, Oand S any substi tuents on
t he Ar group being 1 ndependently sel ected fromthe group consisting of; 2Q

(a) C, (b) Br,a(subRitutetj OH, urfssibstitted,( fp)'e@ably( @rompatis, | mv@pcygmlbylom n
PR UL o ) e ek okt b B TP Fo g g
I onehod s’ oG o0 Hio e rthE M S siudr Ry Gy 5108 iy,
1, ?50r 3 subst atomsit sarwelme:&mtcbmerrbemg deciBd @dm NOZ Qindn@FS, any
substituents being independently selected from the group consisting of:
Cl, Br, F, OH,NO,, CF;, C., lower aiky! (in particuiar CH,), SCH,,
NHCOCHS,, N(R®}(R?%, OR"™ and OCOR"', wherein R®, R®, R" and
R are as defined in Claim 1; and
20 R® is selected from the group consisting of:
Cl, Br, F, OH,NO,, a saturated or unsaturated lower C.s straight or
branched hydrocarbyl group which may be unsubstituted or substituted
by 1, 2 or 3 substituents selected from:
Cl, Br, F, OMe, NO,and CF;,
25 NHCOCH,, N(R®(R®, SR", OR™ and OCOR", wherein R®°, R®, R" and

R" are as defined above.

A further preferred group of compounds according to the present invention
include compounds wherein’

30 R® is selected from;



- -9Aand (i) -OCOR') wherein R' represents a saturated or unsaturated

| ower C,.e straight or branched hydrocarbyl group or a phen yim@l’ﬂiﬂ}b and (nt
CN, f Rrepresents OH OR or OCOR', wherein R and R' are as-defined

_ above; anfMOQOK}798% and R3 are each independently sel ect ed fr BGT/EPD)/083I66
substituted or unsubstituted) preferably aromatic, carbocyclic or
heterocyclic group containing from5 to 10.ying atons, said ring atonms ~0
form ng one or two rings, wherein the or each ring contains 5 or 6 ring.

bei ng. i ndependent 15) bt Beiald REsmGFre Corduet alorer, RHCEHE NIRTRY,

NO=, CFs, G--a | oysggal B 6 8 ,
OR and OCOR', m\ﬁr nah‘bd dG@Rp Jﬂ%ﬁ}rgrrReoa#? dFéf Fﬁﬁ% %"t-;love frl C%Eeﬁ?r}i i)

Br, (iv) F, (v) Gﬁon(rmie)(lmo(ldrr) a saturated or unsaturated | ower G0

strar ght or branched hydrocar %4 group whi ch rraxybe unsubstituted or
subst it ut ed Byparticolagy psefemeshiKt1areHpds Sek dowailkylogsrgcially methylove, N02 and

CFa, viii) NHCOCHa, (ix) N(R6)(R$). (x) SR, (xi) yp OR, and (bi) OCCR
wherei R, Re, R and R' era as defined atwe: or (g) R2 and t~ taken

together witfh thefpmicpopreibABE thasshicthcoMpbuals, R abRGabRr rI‘teﬁretsents a
carbocyclic or heterocyclic ring having 5 or 6 ring atons,, "any heteroatom

bei ng sel ect substitaiedNpr mwrbﬁtu‘rseh(arefarahiytmmabc) wt)ecwmgmup ngniagiimgy

saturated or_unsatur nd bei unsubst it ut.ed or substrtut ed wi th one
or more subsi’?%gﬁ?sf%sgngé‘?%sf ?%'Ht %W 2 e, rings, wheggip the

al kyl, SCH-, ?{\%‘%ﬁ% RInBik €8] or EFin %‘E&n@% anfh a%h&eﬁ%% afRind@pedBenfty

are as 30 de in the mantfacture o ntiproliteratrve

medi cddrent . $eiepmdtfr@nltbe,gmmcons¢pm§rdﬁ of the present invention may be
useful for the rraallfpact:u q_l p;r;__ldr cament for qe treat nent or preventr on
of neopl asns, i HulFady NPos &NeolatedOVRT ( &YV U8 FEUGHEF yClle) bP

1 MAR 2004 QB I n é%LFﬁRc} Fb?‘n W?%{ﬁrren Y& %é}é{ﬁfﬁé F&zorRm Eﬂp Rn are

manuf acture at a ne of cancer cell's't
resistant to pacl gsaefihedatbosecet axel . i -fhe conpounds of Formula (17 may
advantageousl¥ be used in conbi nation therapies involving the conbined use

of a conpour@ dhess: i a’r‘(l’fle@blanfﬁpaﬁ%@méraantlﬂs‘#fP-"éﬁlﬂerﬂéfea@'@h{y aomediral | y

tccetd ve SAEREEIEFouR g b8 kot ARY M. SER tiflg Sftne' BRRRE” ©
anl i - neopl as@,\é:camhn@uch\m@gﬁycmrm@fgﬁwabgrd{gﬁgq)h%ﬁwrt her aspect of

the i nventi on,

For the compounds of Formula (I), Ar preferably represents phenyl which may
be unsubstituied or substituted with one or more substitu.ents selected from the

. 20 group consisting of Cl, Br, F, OH, NO,, CF;, C,, lower alkyl (in particular CHj),
SCHs;, NHCOCH,, N(R%)(R®), OR™ and OCOR" wherein R®, R?, R and R are
as defined for Formula (1).

Particularly preferred Ar groups include phenyl or phenyl substituted with 1, 2 or
25 3 methoxy groups.

For the Ar, R? and R® groups of Formula (1), the R'" and R" groups are

preferably a saturated or unsaturated C,s straight chain or branched

hydrocarby! group. Particularly preferred groups include methyl, ethyl, n-propyl
30 and iso-propyl. An especially preferred group is methyl.



The conpounds of the invention nmay be further used in the manufacture of a
medi canent for the treatnent or prevention of nmenopausal di sok dAfs 280Hd t5

oSt eopongj| present invention further includes a phar i
RSO bt

conposi i sing one at nore of the conpounds of For

defined above, with the proviso that for conpounds wherein Ris OH and RZ
and R are both 20 nmethyl, the group Ar doed - not represent: phenyl,

4- chl orophenyt, 4-nmef hyl phenyl. 2-chl orophanyl, 3, 4-di net hoxyphenyl,

4- met hoxyphemyé gréup R ohtil oeinpylLiads aotieeinivghtlon préfietalslyypprssehtothe group
2- hydroxy-"'1- na}pht hyl, in conmbination with one or nore pharmaceutically
accept abl e eR8'pi enddthin \ibisorgrevpaof 1@muendsv prefesedy PR n@fpurs deeledebed

by way of ill & ,exa nd .y t fere o,t conpanyi ng
Formil ae dr i abeCHENEPLES Bxtansl b DERGHEEH AR O RERE Sy o
chal cones. Method A. A solution of KOH 50% (3 m) is added to an equi nol ar
sol ution of acetophenone (0.0075 nol) and al dehyde (0.0075 nol) in ethanol
95% the 10 Adflirthesrprictemed fgroup dfucstepoends gdtthe Biventiongarat compounds of
tenperature. The reaction is left under stirring for one night and then

di | uted wit hFognela @hwhaeeigi fi ed; the precipitate is separated by
filtration apd dried yunder vacuum The conpounds are crystallized by

et hanol or f4#'f BP'E&EF9at ed by chromat ography and then crystallized by

th |. 15 Meth j f SRS :
(eO. 88(7)5 mol ), pi gg’P ?er\\e Jigtm bgn%%g%%ti [ a???u?%gﬁ%@? %bhe?'hﬁdjgfggﬁ%l

95% (80 nl) is cosobstitventeindehendestf seledtebdors. Ml ecul ar si eves are
added to the solution tg elinin 20, _Wat and the whole is left at st
for oM@ night. The pr ec‘gp%ra{% &h’g? %9295-&%1' at’r’Py*”E‘%T‘aFﬁ@d (i Pg&i%&r"eﬁh d
crystallized. If the pr ct e naghpicdiate in these conditions, the
sol vent is vacuum evapo@g‘tgé'cpg%ﬁg%;&ghpgm E?‘?@a’puri fied by chromatography
on silica gel col usenyl23-fonan®peridyl, 4-pyridyl or indolyl; and

1-[8-(3-Met h¥‘i but - 2- enyi oxy) xant . " yen- 9- one- a. - yt ~- 3- phenyi pr open- 1- one
(see acconpaRyEREFBReul a drawing VIB 176). A solution of KOH 50% (3 m) is

added to an equi r Lyi N o Bt CH= . -
met hyl but - 2- enyl ng -%.S-Eia(?gfyl‘ nglﬁ]?%g{h% Igngelﬁgeég gf’,°r8. SoTECN ) %M? CH,
benzakgehyde (0. 8.QH=CHOZ fOLEHL N et hanol 95% the addition is perfornmed

80 under energetic stirring at roomtenperature. The reaction is |left under
stirring forWthinnithist greup herd dedropednds,t hAlatier Rreflerabiti selasted hdrom

precipitate {n%ethoxyphenyl, 3-pyridyl, 4-pyridy!l and 3-indolyl, and R is preferably selected
from OCH,CH=CMe,, OCH,CMe=CH,, OCH,CH=CH, and OCH,C=CH.

20 In a preferred class of compounds, Ar contains a basic nitrogen function, for
example, by virtue of a heterocyclic nitrogen ring atom being present, or Ar may
contain a substituent having a basic nitrogen, such as an amine, or an
acetamido function. Thus a preferred Ar group is a substiuted or
unsubstituted, preferably aromatic, heterccyclic group, said heterocyclic group

25 containing from 5 to 10 ring atoms, at least one of which is a nitrogen atom,
said ring atoms forming one or two rings, with the or each ring containing 5 or 6
ring atoms, wherein any substituent on the ring is as defined as for Formula (1).
A further preferred group of compounds is wherein the group Ar is substituted
with at least one substituent selected from NHCOCH; or N(R®)(R®), wherein R®

30 and R®are the same or different and each represents H or lower C,, alkyl.



WO 01 /17988 -11 PCTI EPOO/ 08366 separated by filtration and dried under
vacuum The conpound is crystallized by nmethanol to give 2.1 g of product
mp. 116-118C,'H NWVR (CDCl 3)g:1.69 (s, 3H); 1.72 (s, 3H); 4}%% 8 2H J =
6.5); 5.38-5.40 (m 1 H: 7.05-7.10 (m 2H); 7.08 (d, 1 U8 Hy

7.10 (d, 1 H J =16 Hz); 7.30-7.48 (m 6H); 7.50-7.58 5 (m 2H); 7. 65 7.60
(m 1 H 830-8.33(m 1 H,; 842 (d, 1 H J=28.9 Hz). Exanple 3.

1-[3-(3- Met hyl but - 2- enyl oxy) xant heng9- one- 4-yl | - 3- (3net hoxy- phenyl ) - pr open-
1-one (see acconpanying fornula 10 gr awing VIB 177). A solution of KOH 50%
(3 m) i Paaticleéariyt prefemed d moduns goltaining® besignitgen function include

et oy BEHE - dary i A oa A2 OB A fehft dhetack Bl RBhb 205 11 on
bei ng performed under energetic stirring at roomtenperature. The reaction
ci B 1 ed” *ihES Rk SRt Lo 8 r R [ e Shie sl 0 P
vacuum Tzkrmnooninmxuhrahl snay ybeal dorwededv tth ramichamotitivo gsals, 1.8ity of product

371 (o, Drmgodopal Fhegdund iy 8 pvabaars, BB e aspriold o, 100

m 2H); 7a&8 86dch $alty are aflsBin8lubizd jn Be p?emt(rdentinm J =16 Hz); 7.23-7.42
(m 4H); 7.65-7.72 (m 1 H); 8.32-8 (d, 1 H J 88Hz)842(d 1H J=
8.9 Hz). Exanple 4. |

1- [4% ( 3- Mehépldsatt Pventidroaso) xantdesnh®usnetalcymhpodyd & Borbwida (Iiret hoxyphenyl ) -
propen-1-one (see acconpanying fornula 25 drawing VIB 178). A sol ution of
KOH 50% (3 m) is added to ampequi nol ar sol ution of _

3- (3net hyl but - 2- enyl oxy) - 4- ac:tylxanthen 9-one (2.4 g, 0.0075 nol) and 3,

4, 5trinmethoxy-benzal ﬁehyde (. 0.0075 nmol) in ethanol 95% the
addition i-s perforned UndeL-energst firring at roomtenperature. The
reaction is left 30 under Htirring qne night apgh then diluted with

wat er and aci difi ed,; thepeC|p|t separ at ed filtration and dried
under vacuum The conpousd N\ O088.-12 <crystallized by nethanol
to give 2.2 g of prod . (CDCI3) g:1.69 (s, 3H); 1.72
(s, 3H; 3.85-3.91 (m 9H); 4.73 (d, 2H = 6. 5) 5.38-5.40 (m 1 H; 6.78
(s, 2H): 7.03 (d, 1 H J = 16 Hz): 7C@CH&C = 8.8 Hz): 7.23-7.42 (m
2H); -7.27 (d, 1 HJ=16 Hz); 7.80-7.87; (m 1 H) ; 8 32 (d, 1 H 5J=28.8
Hz);, 8.44 c{r@ phhriacaliticalB: chelmabieExanml sohte thereof wherein:

1-j3-(atty ﬁ’) é%[} hen- 9- one- 4-yt] -3-phenyl - propen-1-one (see acconpanyi ng
formula d 175). A solution of KOH 50% (3 nl) is added to an

equi nol ar sol utal subsifuted alr| yisosoptiditer) (aoderEbhantdteatio. eaebqegctic gr 0. V75
mot ), ;and_benzal dehydend O fd:salls QAR of RRINFIAL B2 dhiafdi tion 1s
perfgrmad under “energet i tirring at roomtenperature he reaction is

| eft under sti foim§ thot0 owe atogist saitdring atoas [ fatreingwene ondwer riaas
acidified, the plaghpid 8f Salibn ?%ﬁ r%dSWd!'ul\é %&Q”ar%ﬂﬂe@%é@ nder
vacuum The conpound is crystalTize nmet hanol give 2 g of product 15
m p. 15D 152C, mmf@@w BmdN, B, aedci M@wstzwr}tsw@@%ﬁm(w 2H): 5.92

g. gg_ (7.m441( |r_n|) é}éﬂn% né%enqdeht([y galeat@d?rolﬁ'ﬁhe %mgig c@qmst]rn of: J = 1? Hz) ;

n}__ 8.43 (d, 1H, J =
8.9 Jdz). (a) Cl, (b) Br (c) F, ( } OH, (e) NOs, (f) CFa, (g) Ci¢ lower alkyi
(in particular CHs), (h) SCHs, (i) NHCOCHa, () N(R®HRY

wherein R® and R® are the same or different and each

represents H or lower Cy4 alkyl, (K) OR"™ wherein R'® represents

a saturated or unsaturated lower Cis straight or branched

25 hydrocarbyl group which may be unsubstituted or substituted by
1, 2 or 3 substituents selected from:
Cl, Br, F, OMe, NO; and CFs3,



Exanpl e 6. 1-j 3-nethyl-7-(3-methyl but-2-enyi oxy) fl avon-8-ytj-3-phenyl 20
propen- 1-one (see acconpanying fornula drawing Vi8 166). A solution of KH
50% (3 nl) is added to an equinol ar sol ution of

7- (3met hyl but - 2- enyi oxy) - 8- acet yl - 3- net hyl Bavone (2.71 g, 0.0075 nol) and
benzal dehyde (0.8 g, 0.0075 nol) in ethanol 9510; the addition is perforned

under energetic stirring at roomtenperature. The refc@ﬁ% @is | eft under
stirring 25 for one night and then diluted with wate 8 dified; the

precipitate is separated by filtration and dried under vacuum The conpound
is crystallized by nethanol to give 2.3 g of product mp. 83-84C, 'H NWR
(CDCl's) g:1.67 (s, 3H); 1.70 (s, 3H) ga2.18 ( 5, 3H) 4.68 (d, 2HJ:64
Hz); 5.30-5.38 (m 1 N; 7.Q0 {d, 7 J =16 Hz); 7.02 {d, 1 H J = 8.9 Hz;
7.24 {d, 1 H -J :am:i6(in'PCOR"30WVI$mEI{Rﬂ rgorew}s g, aﬁ%tﬂ?tmqm 4H) - 8.30 (d,

1 H, J=2809 H), rz}@%d cgggp e 7. _
1-j 3-net hyI 7- (3- ﬂ%’ “y@% Fﬂ%‘éggég?ﬁ%%z%\%n ~- 3- ( met hoxy) phenyl - propen
-1 one (see acconpany ﬁa For mul” drawi ng VI B 170) A sol ution of KOH 50%

i td 0 an eqU|nDIar solutlon of 7-(3 5
hyI btﬁ % qﬁ

oxy) - 8- ac Lhyl flavone (2 71 0075 nol) and
3net hoxy- ben % prg‘tl E"’-‘G‘@O?Bd ﬁLI%‘eFﬁoé rﬁ%"@?’/’b‘j the addition is

Pe][for”g yun rar@ﬂ@fali@%bﬁwxﬁ&dp"eﬁﬂé&ﬁy@éled&t@@ﬂ‘bheﬁpergtUreh The reac'éll on is

aci dif1ed: ¢ H) prebbrpies BE SnabBlied preleiay Aot PR ed under
vacuum The ceitp@ensicigsoupGontanbigatdm seuzi‘tbyxnmmmald ongdoms2. 2 g of
SRS T, A W ol it 0% 0
H 3 = 16 Hz, toms, g8y7heigroptems3kping . srieqied f!LGf'H NsJCL %‘ gr&‘w 7.20 (d 1 H,

J =16 Hz) 7 %s?d&@ts(ﬂénglndébenc?erﬂ?s&e&ﬁd frﬁin t8éroud. cIasishg df: H, J =8.9 Hz).
15 Exanpl e

1- (3- et hy! - % (3- ek Bt BuPHo Nosy Gy Pr LRVEH- WK, (1. B2, 7l
met hoxy) pheny| - pr 0peHs, lNldth@CHse?é{R‘fﬁﬂ med1Yiang POORI]. avkrreini Ry VIB 173). A

sol ution of KOH 50pe (cg g mﬁmaéj.,dt%:j- BéveLqui nol ar sol uti on of 7-(320
met Y1 but - 2- enyl OXﬁ)
v

?f [ ayone (2. gcg. g 0. 00{ nol ) and
3, 4, 5t ri met hoxXi)-®le aﬁ’d@Wdé")(qHﬂf‘?")g%% (@673 satprEed §F UpritiiEtes0s  the
add| tion is pesha Teg straiddy oemmuChmmﬂggrauprwbimtreapémt ure. The

ezction 1 1Sl 5 LEEINGLS) 16 Duchiahd blesedirbitod v U vater

‘L_lg ii‘ %@Q “dried under
vacuum The cdmpbuf ’5!025"4:9%@&!*1 'ﬂ'ﬂ@@% H’Qt'ﬂgn )é %) g of product
m p,353- 55C, d;hwlv&a oOoRd! Whéteih R°, 3) R ar@ R'S ar8lds; defing8 (s, 3H);
.88391(m 4 0 (d, 2H, J = 6.4 Hz); 5.34-5.42 {m 1 H; 6.73 (s,
2H); 6.93 (d, al J =16 Hz); 7.09 (d, 1 H J =89 Hz); 7.22 (d, 1 H J =
16 Hz); 6096718{m 3H); 7.52-7.58 (m 2H); 8.32 (d, 1 H J =8.9 Hz). 30

(B) Rzand Rs taken together with the carbon atoms to which ti?oy are
attached form a carbocyclic or heterocyglic ring having 5 or 6 ring
25 atoms, any heteroatom being selected from N, O or S, said carbocydlic
or heterocyclic fing being saturated or unsaturated, and being
unsubstituted m.' substituted with one or méra substituents selected
from CI, Br, F, OH, NOgz, CFs, Ciu lower alkyi, SCHa, NHCOCHS,
NR®)(R®), OR'® and OCOR'!, wherein R, R®, R and R" are as
30 " defined above,
in the manufacture of an antiprofiferative medicament. in particular, the
compouné's of the present invention may be useful for the manufacture of a
medicament for the treatment or prevention of neoplasms, particularly those
Jocated in the ulerus, ovary or breast. '



1MAR 2004 wo ovnBsa -15 PCTI EPOQ | P836! (1.47 g, 0.0075 nol) in ethanol
95% the addition is performed under energetic stirring at room
tenperature. The reaction is left under stirring for one night and ' then
diluted with Water and acidfied; the precipitate is separated by filtration
and dried under vacuum The conpound is crystallized 8% g&‘tﬂg nol to give
2.4 5 g of product mp.121-23C, 'H NWMR (CDCI 3) g: > 3 i% 4 EI); 3.87 (m
9H); 4.73 (d, 2H, J = 5,1 Hz; 5.25-5.45 (m 2H); 5.91-6.02 (m 1 H); 6.75
(s, 2H); 6.96 (d,1 H J =16 Hz); 7.10 (d, 1 H J = 8.9 Hz); 7.30 (d, 1 H,
J =16 Hz); 7.42-7.46 (m 3H); 7.55-7.59 (m 2H); 8.34 (d, 1H, J = 8.9 Hz).
10 Exanple 12.

1-[3-met hyl - 7- (2-met hyl al | yi oxy)it avon- 8-yl ] - 3-phenyl propenl-one (see
acconpanyi ng tonnula drawing VIE 1fi 5). olution of KOH 50% (3 m) is
adde<r:|]rp tmyaar%e@far:nﬁpa@@%unﬁgﬁﬁyo?e ”532“‘ for e manfaciire Gt & ( :

7- ( 2met bk inghOr threnbntlof Tangk eyl ihav eraesi@abt togpaditaR8I75 nol ) and
benzal dehyde O.E? g, 0.0075 nol) in ethanol 95% the .addition is perforned
15 undefn H%‘?é@fq'c stirring at roomtenperature. The reaction is |eft under
stigrring tot one night and then diluted with water and acidified; the
precipitate is fl L i ; : um The conpound
is cr ysttrﬁﬁ|@m3§§95nﬁﬁﬂﬁ’§@t"'é“‘l”tgﬁéh‘%aﬁ‘ﬁ%@o‘? %sr%gd‘ﬂcr%% ﬁ‘@%s- 47C, ' H NMR

( CDCI 3) tigerdpies inedivitgHphe confinedsuseapl) @ eprgppupg of figrmula gy apd 24 J = 18
Hz); 7.0 1kt ridoe A, 9 geditarel br dodet8xd). Hophe 7.35-7.45

(m 7H) . %°§%37?€%@%@3%;#@%2?3@% By = G S lgnbamle 13

11 3- et eopibination-thelepy maV IRFPR AT dHapemissoy Fyecansive pimimsipton

phegy! ) - g dfefpolindreF¢ratia (Beadepaninagrliésicragbt. Guahicagb@stinn E 169) . A

sol uti on  of K%—éﬁ%og%ﬁe;gséegg“ﬁgﬁ,ﬁﬁnﬁ&_ an equi nol ar solution of 7-(2

nmet hyl al }‘"S?HBY -3-acetyl - 3-net hy avone (2.61 g, 0.0075 nol) and

3- met hoxybenzal dehyde (1.01 g, 0.0075 nol) in ethanol 95% the addition is
per f or Meeh, W REREOEHHR! @ Hie ifvedlions Miap be dtirtived ased inihe madrufaxturdlobar eaction i s

eft under St TEIRd 30 J.O QNS Al ds LAEREHide bl it e and

aci di fi e@eHRE®Pt &Ci priate 1s seéparated by filtration and dried under
vacigum TBeeopompieund is crystallized - 1 MAR 2004 WO 01/17988 -16
PCT/ EPOO/ 08366 by net hanol to give 2.4 of product mp. 131-34C,' H NWR

g
(CDbC13) g: 1.76 ] ) ( ;3. 5. 2H); 5.05 (d,
oH, J = %@ﬁHﬂ?S éfg'gl'el?'}% ’Z‘ﬁq’qersﬁﬂﬁ*ﬂ?‘o@ é‘%’%”&éﬁuagg':%@'ﬁ‘éﬁ%@% 10 (d, 1 H J
= 9 Hz); canibisihg.one ofimage ef thg cpEnpouridsiof zormsig () ejdefinedsahovesg (m  2H) :
3 (s @i %r&?so(tﬁatlfér Bmpdursutlrtit) IE0R R eardlR are both
-[3-nethyl - 7- (2- net allyfo~-cy Byl = 3-( 3, -
met %xyph@ﬁ@"} - op@ﬁgpl-érneéc(eéee%gc?éﬁgg%}i n%hﬁ%gf, rru#%#%é%%nﬁg VIB 172).
4-methylphenyl, 2-chlorophenyi, 3,4-dimethoxyphenyl, 4-methoxyphenyl, _
4-(N,N.dimethylaminophenyl), 2-hydroxyphenyl or 2-hydroxy-1-naphthyl,
in combination with one or more pharmaceuticaily acceptabie excipients



A solution of KOH 50% (3 m) is added to an equinolar solution of 7-(2 10
met hyl al | yl oxy) - 8- acetyl - 3- met hyl f| avone (2.61 g, 0.0075 nok)1adbR 3084 5

t nmet hvXw¥beinresedvi iydc (1 .47 g, v.v075 nol) ii ~ iii talpcw,lgpo%g)_:,“t he
addi tion performed under energetic stirring at roomtenperature.

reaction is left under stirring for one m?t and then dil uted W|th wat er
and acidified; the precipitate is separate by filtration and dried under

vacuum The corrpound is 15 crystallized by nmethanol to give 2.4 g of
product m pThgzingentior willpqueive gpseribed; by way ofilusirative examples and@aviths,

3H); 4.62 ( 710(m3H) 7.09 (d, 1
H: 7.10 (d?ﬁfei%ﬂ%eé’@‘ééﬁdm”%‘t{%ﬂyl?%m’?"%éjjmw’i‘@ 7.40-7.45 (m 3H):
7.55-7.58 (m 2H): 7.31 (s, 2H): 8.32 {d, 1 H J = 89 Hz). 20 F~canple 15.
1-[ 3-net hyl - 7- (prop- 2-ynyl oxy) f I avon- 8-yl ~- 3- phenyl - pr open-1 one (see
acconpanyi nEXAMPBLES drawi ng VIB 167). R solution of KH 50% (3 m) is added

to an_equi nol ar solution of 7-(prop-2 ynyl oxy)-8-acetyl-3-nethylflavone
(2.495g, 0. 0075 nol ) and benzal dehyde (0.8 g, 0.0075 m)l) in ethanol 95%

The additi Ofyhy /{ or, m%gncﬂﬂgﬁgqbi&béﬁ‘ éhh{ room tenperature.

The reactlonls ef er stiTring Tor one nrg then diluted with
wat er and apiethbdoAl the preC| pitate is separated by filtration and dried

under vacuum The_ conpound is crystal | i zedada/ nmet hanol to give 2.8 g of
product m pAlsplgino ofHK@Ik 66 & ,my: gd, to31gn equsqlar solujon 40186

(d, 2H, J J, = d.1H.,J = Hz);
7.31-7. 50 38‘;?'5‘?10“%{16’“;7@3?#& Wirrﬁ”drﬁfk’ﬁ%‘%é (Poo&;’-?ﬁ"‘ﬁ') in Ethapp) 85%,;%9
~ai at§ss - 1Zddijidn MABeABRfiel Ghdel BheRRlREARA

1-[ 3-nmet hyl -7- I(Ip?o -2- yny?oxy)flravgﬁé% yl! n%é@@rfxrt%ﬁ F ot>l<'l§ep he rﬁ%crt)tgjgpen-=
| one (see asde rrﬁjlriﬁrmfrmenelrmgmragad/tr&nldmtedAmh‘ohmtemandfadfﬁliecﬁ&ﬁe(3
m) is added to. neqwm) rn of 7-(prop

Tyl oxy)- 5. Biechjieta HiseRotated n threBon sy di@uPliekyeruumy The compounds
3,4,5-trineg 4 I i %

add| tion is %gr r%ﬁ%é m%ﬁgéé?lgél{ ?%Stgts g?é‘?}\%@a rdglg?n%? %P ﬂ?u%régqﬁﬁ%
reacti on i scriystdllizeddsyr ebianol.i ng for one night and then diluted with water
and acidified; the precipitate is separated by filtration and dried under
vacut®n The conpound is crystallized 10 by nmethanol to give 2.8 g of

roduct m H NVR ( CDCl 3 2.02 (s) 3 2.56 (m 1 . .3.86
E)m SH) P@%@?oé‘%H' = 2. (2 Hz) ; )6975(3 (2|—|g |t;|)98(d, (1H>\|]_|):16 Hz) ;

7.24-7. 43 {Asoftition of dcdtdpligndmma (BOD75 Sadp didkhybe0.9075 Q) aperidine (15
mi) and acetic acid (75 ml) in ethyl aicohol 85% (80 ml) is countercurrent
heated for 5 hours. Molecular sieves are added to the solution to eliminate

20 water and the whole is left at rest for one night. The précipitate that is generally
obtained is gathered and crystallized. If the product does not precipitate in
these conditions, the solvent is véc_:uum evaporated and thé residue is purified

by chromatography on silica gel column.

25 Example 2. 1-[3-{3-Methylbut-2-enyioxyjxanthen-8-one-4-ylj-3-phenyi-
propen-i-one (see accompanying formula drawing VIB 176).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 3-(3-
methylbut-2-enyloxy)-4-acetyixanthen-S-one (2.4 g, 0.0075 mol) and
benzafdehyde (0.8 g, 0.0075 mol) in ethanol 95%; the addition is performed
30 under energetic stirring at room temperature. The reaction is left under stirring

for one night and then diluted with water and acidified; the precipitate is



Exanpl e 17. 1-[3-nethyl -7-(3-net hyl but - 2- enyl ooy) f| avon- 8- %I}—f,?:%(z 15
thi enyl)-propen-1-one (see acconpanying fornula draw ng Vi 2’38)’»W§"A
solution of KOH 50% (3 nl) is added to an equi nol ar sol ution of

7- (3met hywouwtA2%88y| oxy) - 8-acetyl -3-net hyl fl avone (2.71 g, OpP9fposydske and
2t hi ophene- car boxyal dehyde (0.84 g, 0.0075 nmol) in ethanol 95% the
addition is 20 perfornmed under energetic stirring at roomtenperature. The
reaction is left under stirring for one ni aﬁt and then diluted with water
and acidfied; the preci %ltate is separated by filtration and dried under
vacuum The S6RBEAIRE by fifiafionaand deed umdmetvaauum tHwegcom;mmdgfsoctrysnamedt

! oy, 1609@'@5%0' its B berwrpiyeing MBAIRL dawiR cbobistede

;Cﬁinp”zﬁ,*;ﬁg LIPS LSBT B ko (% RUSBIREBO) LR 80507 oAl sRea)
added to an &JiB (al B, $oi 818 Hr); Gf 10 (dEtHOoX 306 %@cetad .7 thPl)ﬁservesa

(2.31 g, 0.0075 m)l%} and 4- cyanobenzal dehyde (0.98 g, O.
et hanoP 95% (MhéHadtfPr 6R0i(8% Jét)f or med under energefic - 1 MAR 2004 wo

or/l~sss -18 6 m tenperature. The reaction is

| eft under s ?’r%rrlé%%r%ﬁ g‘%tc&h gd'a%‘ﬁéﬁﬁdi luted with water and
acidified; the precipitate is separated by filtration and dried under
vacuum The conpound is crystallized by ethanol to give 2.1 g of product
mp. 223-224ExamplevR (133 Maghyibut2-¢sylo3y)xarithes-9-onaiyi]-3-(84 5 8. 36
(m 13H). Exanple 19.

1- (2- Met hyl al | yl oxy- x aMAHeXY-phenvi)-proren-i-ong o(sam asrompapying. fermula ee
acconmpgnyi ng forml a digg m,,,?,ggc %%‘}ZE A solution of KOH 50% (3nl) is added
to an equi nolar solution o 1 t hyl ai | yl oxy) - 4- acet yl - xant hen- 9- one
(2.31 g, 0.0878olntibn taanOHfﬁm%r@bmi)z% (midﬁdetcé CGarD 2qUimBIH0gSlution )ofi B-(3-

et hanol 95% t tio perf er energetic_stirring at room
t enper at ur e. m‘?ﬂ'&'{g‘é‘a% R’Xiyi"" ‘rsbr‘?’ﬂ?l k&% 08 oﬂ@%ﬁgﬁﬂoﬁncﬁﬂme&-
diluted wt e [ a tration
and dried umgrﬁ{v cuum ﬁ‘p Haﬁgﬁg’rrﬂg{)%%@% 'F { Lﬁé{ﬂ%n EES gi ve

2.2 g of prquerfarmmed.untids- ér&?@etic bhlhdﬁﬁl éﬁ%ﬁrﬁ)te@npéra%rémTMea&wﬁ fsMef2H) .
e

gczg aln y: gwééig%ﬁaﬁggé%@mmm @Qjﬂ@i ﬁiyuta;i wfkg:gact)?xp%pleacxggme (Tshee
adde:jrp t oyangber%g f%rs soqy r?‘l@ %ﬂ 5“% é%dldal?@)'ﬂ%i\%e‘faﬁu%gﬁt ﬁgﬁ "%‘5@'"{32')
g, 0.0075 nuirystatlided- with hyiketizinet bengiaé tEbY; dg;'ﬂaf( Brotihict m®. 0934.38% ) 'H-AMR

et hanol 95% the addition is perforned under energetic stirring'at room

'Ejelrrpergt ure.l ﬂ%’s)réaégﬁo(ﬁ i3] 72 (st i3H)1 A4t i 3dri$e4n7’gm Zﬁd.}ghgrﬁ)ZS .38-
iluted wit er |tat separ at e

filtration eﬁ% ﬁ?;@?‘&éﬂﬁ'{] ﬁg’h@%?ﬂﬁ )t ﬁE{)é{# | 1Hed =’o§ 8nghanol
t 2.1 dpet 7l L 4.7
o glzag) x ggcggn)]tdpm yetgn ey 71‘%7%6834@%1%9% 19); 8338 (158 =

8.8 Hz); 842(d 1H J 8.9 Hz).

Example 4. 1-[3-(3-Methylbut-2-enyloxy)xanthen-9-one-4-yi}-3-(3,4,5-tri-
methoxyphenyl)-propen-1-one (see accompanying formula
25 drawing VIB 178). '
A solution of KOH 50% (3 mi) is added to an equimolar solution of 3-(3-
methylbut—2~enyfoxy)~4—acetylxanthen-g-one (2.4 g, 0.0075 mol) and 3, 4, 5-
trimethoxy-benzaldehyde (1.47 g, 0.0075 mol) in ethanol 85%; the addition is
performed under energetic stirring at room temperature. The reaction is left
30 under stiming for one night and then diluted with water and acidified: the

precipitate is separated by filtration and dried under vacuum. The compound is



-19 Example Z1.

1- (3-met h I-T-%S-nnthylbut-2-anyioary)flavon-8-ytj~-(4ch|orb.1 MAR 2004

phenyl } - p Bﬁ%ﬁ %¥8one (see acconpanying formula drawi ng YI B %%%ﬁﬂw%0§ l.ution

of KDH 50~ (3 nm} is added to an equ3nolar solution of 7-(& fi netﬁy ut

2-enyt ooyr 8-acetyl - 3-net hyl fl avone (2.71 ¢;,.0.0075 nod and 4

chf pro- benzal dehyde (1.05 g, 0.0075 nod 3n hanol 9596; ttl8 additioh is
ing at roomtenperature. The reaction is

f d ti ti
ngrg O;ﬂﬁggr 5%&#.3@88#8% I(Sﬁ_%t?’ﬁ‘lf"r@LtmaQiHet%@n]?_deLnr@_duoﬁ MPURISSISEI0, I H IR
acidified t | | e ilsratjon_and dried under
vacgumt The ?%%?1%0@%?% R%’)sg}dlj)’&lsgééﬁgn@f et v ((Ii, @Hy bf= 2.5); 9
roduct m p. 5138% ; Sp . . , .|
Fs, 311), 2. 65 {d, 2ho0. ?.7’3 i {ﬁwﬁm@%}%ﬂgﬁi{?@Hfgl-g-ﬁgé%aﬁ%w&2‘-28-8

{d
1- ( 2- Met hy ! aFi&yl 6xXp-%4Rt(e2H); G2y (d;! 8- i 1 .
(2- Met hyl &yl bRp-%4dt(me2H); ¢ M‘m"(’%“@)"c’mww'\?}%%ﬂe)‘?ﬁ%(sdoﬂﬂw N

phenylg - propgn-4 009 (s C anyi ng formula draw ng

of KOH 50% (3 n%?qlﬂ_g) %d%{{jfﬁgj?,£=%% | ar sol ution of

3- (2net hyl al tyi ouy} ~4- aoety! - xant hen~9-one (2.31 g. 0.0075 not) and

2, 6-di chl oro$ benzal dehyde (1.31 g, 0.00T5 maf) in ethanol 95 y; the
addition is peampledd A03u2a0l9to6))REAMES-0SbhEL4- t ntenmperature. The
reaction is left under stirri ng)qpor _one nigh ?ngﬁt-%?rﬁegwlptﬁrgggwfﬁqﬁat er
and acidified the preci$se aseompamypag Joauuly drawingViBr7g)d dried under

Th j lized b th |t [ 2.1 of proud
xiﬁf“;gss- "+ 45 SRR R ROFUSINS, )5S el ol o Sauimoity Solufion savalyimaiss)
7.06-18 5 teBinth - J ds VIB
T6v Vi 75 ann pemDoRe b 226 0 005 tnSh i Ben Rty (e gy i RatE mon
drug- r esi st Amt€tPanek©@58e) the additionalw perfoamed OnEEMRINBALERN Mkl Bt rqom

paclitaxel . ts,_of these. stuydies are shown bel ow. Wien feste
al one, conp(g%-'?l] g?%ﬁ%l > TGREICNY 1§ E‘E%HUWB’ stigingefar onaunightcamb tsers Hiluted

relatively gt 1OF @MC b . Lnst drugrtresjstant cancer

cells. leThe cgﬁrﬁaou(r??g %?gépﬁﬂéeéﬁwé&azgl%n m"%agyohtrﬁﬁ'@’h et |driegix e

folrl t h(:/iD L Zyﬂéft' aaq:@umc?rheicnm;mgt hm'dqistcwg_tguiﬁtéug:y[:ﬁéir?ér@t% ﬁ@gafwé CWF{}@@@C*

ce - - ; e experinents, e conpoufids Were in

corrb?%at i onﬁ?\/\f)t %@'&%ai’gquK@%ﬂl&%“a&%-%i{m%ﬁb; B.26cmaRnhT, FHps gf. 0.3
M Paclita e sses |.C 26 nM However, as the

Iroesul ts : n gi'gjbsl gﬁ’lqi ’d?"@t@?ﬁ?ﬁefr&gg#zﬁcﬁ t(gxgﬁs det r16abal Hh$657.24 (gl d

when used i BH}oNBRFAE0EN, AHY; I8: BREBE fm VA B): | B,178 IB 173., i.e.
from 426 nMto 82-21 nélt’/lri co);rpar ed wi gnﬁ 1Ry &ds ) 1 é‘,@‘hz\f_

Example 6. 1-[3-methyI-?-(3-methylhut-2-eny!oxy)ﬂavon-8-yl]—3-phenyl-
propen-1-one (see accompanying formula drawing VIB 1686).
A solution of KOH 50% (3 ml} is added to an equimolar solution of 7-(3-
methyfbut—2~enyloxy)—8—acetyi—s-methyfﬂavone (271 g, 0.0075 mol) and
benzaldehyde (0.8 g, 0.0075 mol} in ethanol 95%; the addition is performed
7 under energetic stirring at room temperature. The reaction is left under stirring
25 for one night and then diluted with water and acidified; the precipitate is

20

separated by filtration and dried under vacuum. The compound is crystallized

by methanol to give 2.3 g of product m.p. 83-84°C, 'H-NMR (CDCL) 5:1.67 (s,

3H); 1.70 (s, 3H); 2.18 (5, 3H); 4.68 (d, 2H, J = 6.4 Hz); 5.30-5.38 (m, 1H); 7.00

(d, TH, J =16 Hz); 7.02 (d, 1H, J = 8.9 Hz: 7.24 (d, TH, J = 16 Hz); 7.30-7.45 (m,
30 6H); 7.48-7.54 (m, 4H);8.30 (d, 1H , J= 8.9 Hz).




" 20 paclitaxel alone. Consequently, in the presence of these conpounds,
paclitaxel can recover its excellent inhibitory activjty \Gaiztlit the
drug-resi stant cancer cells. Conmpoundl CSO nM Reducti‘on in

| CSof packic emeleBcl i taxel VIB 167 + Paclitaxel 426 82- 80VI BcyBrahios3ss
Paclitaxel 5088VIB 173 + Paclitaxel 2195 Table 1 25 1 MAR 2004 -21
Experimental The treatnent consisted of cagcurrent exposur e of

MDA- 4351 LGG-MDR cel Il s tlo pacfttaxei in The presence or absence of the
.conmpounds reversing agent (1 p 5 for 72 h in vi6o. Assessnent of

cyt ot oxi at y,EXamle%el M-groethy - Ai{3inethylbutk2-amtiexy Mtaven-89dp84Bng to the
nmet hods of Skehan, et _at, as ctib%(‘:)assed in,J. Nzra{t. Cancer Inst: ~ 1107.
1990. Briefly, cells MtBOXYIR RIPER-Twne, {seeo66comnanyipg formoka vel |
pl ates and 10 i ncubat f 15-18 h prior to drug addiction to allow
attachnment of cells. %an‘gfé‘tﬂ?\gs@\}gpé solubilized in 100% DVSO and further

di | uted in ARPMlutiedofcKOHhiS0% o(3L Onijriié Hickied té\fdrerecuimadidn sdigtidRtdfon3o0 ul

of ice coid S%T was added to each well and incubated for 1 h at 4aC.
Pl at & wer NEHYIPWHeARBWOXY-Bracetylid-methyifilavang (R T GroPD0TEA mobwamd| 3ai | ar

N was adieniry fezetidhyEe HEDRIG GOBTs Y B R NBsBathe sestticrof
t enper at ur eperfurfiers undee eheRgetit Btifringest Yoo RriSiradsat i'ﬁzeé‘?é%t@fkgirsai?ﬁm .

dried. Bound dye was solubilized with 10 nM Tris Base (pH 10
on a gyr at oindeshalirdng st orel nighh sindy thess diletesl vdth svater7 Gindmacidifiedd the

01717988 —2p2recigﬁgte~gos_elzp%'?§t%é%_Fﬁifrgt_i'on and dried under vacuum. The compound is
10 crystallized by methano! to give 2.2 g of product m.p. 134-36°C, 'H-NMR

(CDCI3) §:1.67 (s, 3H); 1.70 (s, 3H); 2.18 (s, 3H); 3.82 (s, 3H) 4.68 (d, 2H, J =
6.4 Hz); 5.30-5.38 (m, 1H);6.93 (d, 1H, J = 16 Hz,); 6.96-7;18 (m, 3H):7.09 (d,

1H, J = 8,9 Hz); 7.20 (d, 1H, J = 16 Hz) 7,23-7.30 (m, 1H); 7.35-7.45 (m, 3H):
8.30 (d, 1H, J =8.9 Hz).

15
Example 8. 1-[3-methyl-7-(3-methylbut-2-enyloxy)flavon-8-yI]-3-(3,4,5-tri-
methoxy)phenyl-propen-1-one (see accompanying formula
drawing VIB 173). '
A solution of KOH 50% (3 ml) is added to an equimolar sclution of 7-(3-
20 methylbut-2-enyloxy)-8-acetyl-3-methylflavone (2.71 g, 0.0075 mol) and 3,4,5-

trimethoxy-benzaldehyde (1.47 g, 0.0075 mol) in ethanol 95%:; the addition is
performed under energetic stirring at room temperature. The reaction is left
under stirring for one night and then diluted with water and acidified: the
precipitate is separated by filration and dried under vacuum. The compound is

25 crystallized by methanol to give 2 g of product m.p.153-55°C, 'TH-NMR (CDCly)
5:1.70 (s, 3H); 1.72 (s, 3H); 2.8 (s, 3H); 3.86-3.91 (m, 9H); 4.70 (d, 2H, J = 6.4
Hz); 5.34-5.42 (m, 1H); 6.73 (s, 2H); 6.93 (d, 1H, J = 16 Hz); 7.09 (d, 1H, J =
8.9 Hz); 7.22 (d, 1H, J = 16 Hz); 6,96-7,18 (m, 3H); 7.52-7.58 (m, 2H); 8.32 (d,
1H, J = 8.9 Hz).

30



VIB 176 ~CH3 ~~~~~-- OCH-CH=C~~, | T CH=CHVI B 177 O OCHZCH= ggﬁf:‘»z[ﬁé ' ocH3 co

CH=ECH ~ OCH3 OCH3 PCT/ EPDA 08366 V~B 178 "0 01/

OCH2CH=CHz J \~ V~B 175 | CH3 H3c o O OCHZCH:C~CHS CO CH=CH~ ~i ~ 166 H3C

CH O oSt C --CcH3 CH=CH PCT/EP00/08366
-14 -

Example 9. 1-[3-methyl-7-(ailyloxy)fiavon-8-yl]-3-phenyl-propen-i-one
(see accompanying formula drawing ViB 164).
- A solution of KOH 50% (3 ml) is added to an equimolar solution of 7-allyloxy-8-
acetyl-3-methyifiavone (2.5 g, 0.0075 mol) and 'benzaidehyde (0.8 g, 0.0075
5 mol) in ethanol 95%; the addition is performed under energetic stirring at room
temperature. The reaction is left under stirring for one night and then diluted
with water and acidified; the precipitate is separated by filtration and dried
under vacuum. The compound is crystallized by methanol to give 2.3 g of
product m.p.145-47°C, '"H-NMR (CDCI3) 5:1.77 (s, 3H); 2.20 (s, 3H); 4.73 (d,
10 2H, J = 5.1 Hz); 5.25-5.45 (m, 2H); 5.91-6.02 (m, 1H); 7.05 (d, 1H, J = 16 Hz);
7.11 (d, 1H, J = 8.9 Hz); 7.38-7.48 (m ,7H); 7.53-7.59 (m, AH): 8.34 (d, 1H, J =
8.9 Hz).

Example 10. 1-[3-methyl-7-(allyloxy)flavon-8-y1)-3-(3-methoxyphenyi)-

15 propen-1-one (see accompanying formula drawing VIB 168).
A solution of KOH 50% (3 mi) is added to an equimolar solution of 7-allyloxy-8-
acetyl-3-methylflavone (2.5 g, 0.0075 mol) and 3-methoxy-benzaldehyde (1.01
g. 0.0075 mol) in ethanol 95%; the addition is performed under energetic
stirring at room temperature. The reaction is left under stirring for one night and

20 then diluted with water and acidified; the precipitate is separated by filtration
and dried under vacuum. The compound is crystallized by methanot io give 2.4
g of product m.p.90-92°C, "H-NMR (CDCl,) §: 2.20 (s, 3H); 3.84 (s, 3H); 4.74 (d,
2H, J = 5,1 Hz); 5.1-5.3 (m, 2H); 5.81-6.02 (m, 1H); 6.96-7.18 (m, 4H); 7.31 (d,
1H, J = 16 Hz); 7.32-7.35 (m, 1H); 7.36-7.43 (m, 3H); 7.55-7.59 (m, 2H); 8.34

25 (d, 1H, J = 8.9 Hz).

Example 11. 1-[3-methyl-7-(allyloxy)flavon-8-yl]-3-(3,4,5-trimethoxy-
phenyl)propen-1-one (see accompanying formula drawing
VIB 171).
30 A solution of KOH 50% (3 ml) is added to an equimolar solution of 7-allyloxy-8-
acetyl-3-methylflavone (2.5 g, 0.0075 mol) and 3,4,5-trimethoxy-benzaldehyde



VI~ 170 PCTI EP0O/ 08366 u~a ovngss PCT/ EPO0708366 %ﬁégﬁ]@?
OCHz CH=C~CH, CO OCH3 CH=CH ~ OCH3 OCH3 VIB 973 0 =CH2 -0 1CH¥ B 164 O
OCHzCH-CHZ CO OCH3 CH-CH vtB 1sa WC 01117988 -25 O ~ ~OCH2CH-H2 CO OCH3

'CH=CH O GFau81/8Y958 PCT/EPOQ/08366
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(1.47 g, 0.0075 mol) in ethanol 95%; the addition is performed under energetic
stirring at room temperature. The reaction is left under stirring for one night and
then diluted with water and acidified; the precipitate is separated by filtration
and dried under vacuum. The compound is crystallized by methanocl to give 2.4

5 g of product m.p.121-23'C, '"H-NMR (CDCl;) s: 2.20 (s, 3H); 3.87 (m, 9H); 4.73
(d, 2H, J = 5,1 Hz; 5.25-5.45 (m, 2H); 5.91-6.02 (m, 1H); 6.75 (s, 2H); 6.96
(d,1H, J = 16 Hz); 7.10 (d, 1H, J = 8.9 Hz); 7.30 (d, 1H, J = 16 Hz); 7.42-7.46
(m, 3H); 7.55-7.59 (m, 2H); 8.34 (d, 1H, J = 8.9 Hz).

10 Exampie 12. 1-[3-methyl-7-(2-methylzailyloxy)flavon-8-yl]-3-phenylpropen-
1-one (see accompanying formula drawing VIB 185).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 7-(2-
methylallyloxy)-8-acetyl-3-methylflavone  (2.61 g, 0.0075 mol) and
benzaldehyde (0.8 g, 0.0075 mol) in ethanol 95%; the addition is performed
15 under energetic stirring at room temperature. The reaction is left under stirring
for one night and then diluted with water and acidified; the precipitate is
separated by filtration and dried under vacuum. The compound is crystallized
by methanol to give 2.8 g of product m.p.145-47°C, "H-NMR (CDCl;) §:1.78 (s,
3H); 2.20 (s, 3H); 4.62 (s, 2H); 4.98 (d, 2H, J = 18 Hz); 7.06 (d,1H, J = 16 Hz);
; 20 7.09 (d, 1H, J = 8.9 Hz), 7.35-7.45 (m,7H); 7.50-7.55(m, 4H); 8.32 (d, 1H, J =
8.9 Hz).

Example 13. 1-[3-methyl-7-{2-methylallyloxy)flavon-8-yi]-3-(3-methoxy-
phenyl)-propen-1-one (see accompanying formula drawing
25 VIB 169).
A solution of KOH 50% (3 ml) is added to an equimelar solution of 7-(2-
methylallyloxy)-8-acetyl-3-methylflavone (2.61 g, 0.0075 mol) and 3-methoxy-
benzaldehyde (1.01 g, 0.0075 mol) in ethanol 95%; the addition is performed
under energetic stirring at room temperature. The reaction is left under stirring
30 for one night and then diluted with water and acidified; the precipitate is

separated by filtration and dried under vacuum. The compound is crystallized
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by methanol to give 2.4 g of product m.p. 131-34°C, "H-NMR (CDCl,) 5: 1.76 (s,
3H), 2.20 (s, 3H); 3.82 (s, 3H) 4.62 (s, 2H); 5.05 (d, 2H, J = 18 Hz); 6.95-7.10
(m, 3H); 7.08 (d, 1H, J = 9 Hz); 7.10 (d, 1H, J = 9 Hz); 7.31 (d, 1H, J = 16 Hz);
7.40-7.45 (m,3H); 7.55-7.58 (m, 2H); 7.31 (s, 2H); 8.32 (d, 1H, J = 8.9 Hz).

5
Example 14. 1«[3-meihyI-7-(2-methylallyloxy)ﬂavon-ﬁ~yl]-3-(3,4,5-tri-
methoxyphenyl)-propen-1-one (see accompanying formula
drawing VIB 172).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 7-(2-
10 methylallyloxy)-8-acetyl-3-methyiflavone (2.61 g, 0.0075 mol) and 34,5-
trimethoxy-benzaldehyde (1.47 g, 0.0075 mol) in ethancl 85%; the addition is

performed under energetic stirring at room temperature. The reaction is left
under stirring for one night and then diluted with water and acidified; the
precipitate is separated by filtration and dried under vacuum. The compound is
16 crystallized by methanol to give 2.4 g of product m.p. 82-84°C, '"H-NMR (CDCl)
§:1.76 (s, 3H), 2.20 (s, 3H); 3.82 (s, 3H); 4.62 (s, 2H); 5.05 (d, 2H, J = 18 Hz) ;
6.95-7.10 (m,3H); 7.08 (d,1H); 7.10 (d,1H, J = 9 Hz); 7.31 (d, 1H, J = 16 Hz);
7.40-7.45 (m,3H); 7.55-7.58 (m, 2H); 7.31 (s, 2H); 8.32 (d, 1H, J = 8.9 Hz).

20 Example 15. 1-[3-methyl-7-(prop-2-ynyloxy)flavon-8-y[}-3-phenyl-propen-1-
one (see accompanying formula drawing VIB 167).

A solution of KOH 50% (3 ml) is added to an equimolar solution of 7-(prop-2-
ynyloxy)-8-acetyl-3-methylflavone (2.49 g, 0.0075 mol) and benzaldehyde (0.8
g, 0.0075 mol) in ethanol 95%. The addition is performed under energetic

25 stirring at room temperature. The reaction is left under stirring for one night and
then diluted with water and acidified; the precipitate is separated by filtration
and dried under vacuum. The compound is crystallized by methanol to give 2.8
g of product m.p.157-59°C, 'H-NMR (CDCly), §: 2.20 (s, 3H); 2.56 (s, 1H); 4.86
(d, 2H, J = 2.2 Hz); 7.05 (d, 1H, J = 16 Hz); 7.23 (d, 1H, J = 8.9 Hz); 7.31-7.50

30 {m, 7H); 7.50-7.57 (m, H); 8,34 (d, 1H, J = 8.9 Hz).
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Example 16. 1-[3-methyl-7-(prop-2-yny1oxy)flavon-8-yli]-3-
(3,4,5~trimethoxy-phenyl)propen-1-one (see accompanying
formula drawing VIB 174).
A solution of KOH 50% (3 mi) is added to an equimolar solution of 7-(prop-2-
5 ynyloxy)-8-acetyl-3-methylflavone (2.49 g, 0.0075 mol) and 3,4,5-trimethoxy-
benzaldehyde (1.47 g, 0.0075 mol) in ethanol 95%. The addition is performed
under energetic stirring at room temperature. The reaction is left under stirring
for one night and then diluted with water and acidified; the precipitate is
separated by filtration and dried under vacuum. The compound is crystallized
10 by methanol to give 2.8 g of product m.p.152-54'C, 'H-NMR (CDCL) §: 2.02 (s,
3H), 2.56 (m, 1H); 3.86 (m, 9H); 4.86 (d, 2H, J = 2.2 Hz); 6.75 (s, 2H); 6.98 (d,
1H, J = 16 Hz); 7.24-7.43 (m, 4H); 7.53-7.56 (m, 3H); 8.36 (d, 1H, J = 8.9 Hz).

Example 17. 1-[3-methyl-7-(3-methylbut-2-enyloxy)flavon-8-yi]-3-(2-

15 thienyl)-propen-1-one (see accompanying formula drawing
VIB 238). |

A solution of KOH 50% (3 ml) is added to an equimolar solution of 7-(3-

methyfbut-2-enyIoxy)-8-acetyi-3-methy!ﬂavone (2.71g, 0.0075 mol) and 2-

thiophene-carboxyaldehyde (0.84 g, 0.0075 mol) in ethanol 95%; the addition is

. 20 performed under energetic stiring at room temperature. The reaction is left

under stiming for one night and then diluted with water and acidified; the

precipitate is separated by filtration and dried under vacuum. The compound is
crystallized by methanol to give 2.5 g of product m.p. 158-160°C, 'H-NMR

(CDCly) &: 1.58 (s, 3H), 2.07 (s, 3H), 4.6 (d, J=6.6 Hz, 2H), 5.3 (m, 1H), 6.65-

25 818 (m, 12H).

Example 18. 1-[3-methyl-7-methoxyflavon-8-yi]-3-(4-cyanophenyl)-propen-
1-one (see accompanying formula drawing VIB 247).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 7-methoxy-
30 8-acetyl-3-methyiflavone (2.31 g, 0.0075 mol) and 4-cyanobenzaidehyde (0.98
g, 0.0075 mol) in ethanol 85%; the addition is performed under energetic



WsJ 01117988 _gg_ CO CH=CH-t( )r-SCH3 VIB 244 . CgFﬁ glﬁq%% CO Cl
CH=CH C1 PC TI EPOO/ 08366 V1B 246 -29 1. A conpound é a(lj: cn
ically acceptable salt or solvate thereof where

Sor ap %g Ar
represents a substituted or unsubstituted, (preferably aronﬁ?P@fmmmm%
carbocyclic or heterocyclic group, said carbocycllc or heterocyclic group
containing from5 to 10 ring atons; said-fiBrg atons formi ng one or two
rings, wherein the 1p x each ring contains S or S ring atons, any

het er oat onEstiping Git sebrcieptberafe NThe QactbrSs Eéﬂhn’ﬂé?%hmr@fﬁr%r@‘nt?ﬁ?algﬂ
group being independently selected fromthe group consisting oF:
(b) 8r) (cjthen ng-)tevmvstm syateoands acidifiad; thy Erecipltaiseis seépgiatéd bypfitration ar

CH3 tt wh 15 d R th

of 4 11 er erAN b Aed At BT e SOTBRLYERS Costaliady shanel tRanaarea n
t d t t

yar ooar by S oaket H51228 29856 HIRIAR (CHEh §2BLETRH 285" 37 e 5

substg t uent&36ehed3ed. from 20 C, 8r, F, OAAe, NOD and CFa, ark (Ij

-OCOR', wherein R' represents a saturat ed or unsaturated lower C, .s
strai ght or branched hydrocarbyl group or a

Example 19. 1-(2-Methylallyloxy-xanthen-8-one-4-yl)-3-(4-fluorophenyi)-
propen-1-one (see accompanying formula drawing VIB 245).
A A solution of KOH 50% (3ml) is added to an equimolar solution of 3-(2-
10 methylallyloxy)-4-acetyl-xanthen-9-one (2.31 g, 0.0075 mol) and 4-fluoro-
benzaidehyde (0.93 g, 0.0075 mol) in ethanol 95%; the addition is performed
under energetic stirring at room temperature. The reaction is left under stirring
for one night and then diluted with water and acidified; the precipitate is
separated by filtration and dried under vacuum. The compound is crystallized
15 by methanol to give 2.2 g of product m.p. 135-137<C, 'H-NMR (CDCly) 5: 1.7
(m, 3H), 4.5 (m, 2H), 4.98 (m, 2H), 7.0-8.45 (m, 12H).

Example 20. 1-(2-Allyloxy-xanthen-9-one-4-yl)-3-(4-
methylthiophenyl)propen-i-one (see accompanying formula
20 drawing VIB 244).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 3-(allyloxy)-
4-acetylxanthen-S-one (2.21 g, 0.0075 mol) and 4-methylthio-benzaldehyde
(1.13 g, 0.0075 mol) in ethanol 95%; the addition is performed under energetic
stirring at room temperature. The reaction is left stirring for one night and then
25 diiuted with water and acidified; the precipitate is separated by filtration and
dried under vacuum. The compound is crystallized by methanol to give 2.1 g of
product m.p. 142-144C, "H-NMR (CDCly) §: 2.49 (s, 3H), 4.7 (d, 2H), 5.3 {(m,
2H), 5.9 (m, 1H), 7.03-8.41 (m, 12H).



phenyl group, and (nm CN, 25 R represents , OH OR or OCOR', wherein
R and ft" are as defined-above; and {A) RZ and R are each independently
sel ected from (i~ a -substituted or unsubstituted preferably aromatic,
carbocyclic or heterocyclic group-containing from5 to 10 ri ng atons, said
ring atons formng one a two rings, wherein the or eafhii riéislbont ains 5 or
6 ring atons, any heterbatons Being selected fromN, O and S, any
subsfrtuents being i ndependently selected fromthe grog consisting of: C,
Br, F, OH ND,, CF,: C ~ lower alkyl {in particular CN,), SCHA NHCOCH, ,
N(R (R, '"OR and OCOR', wherein R RR R and R' are as defined above, (ii)
Cl, (iii) Br, (ivy F, (v) OH {vi) NOx, (vii) a saturated or unsaturated

| ower C .s strai ght or branched hydrocg‘arbyl group which nmay be
unsubstituted or substituted .by 1, Or 3 subsfituents selected fromC,

and 15 (xi| p“?.émff‘%%%meﬁw%mﬁ%‘%?ﬁa-»péw@ﬁéwgé et O o

and R9 taken toget hephanylpropen- 'Gamd)Qseeaawmphnymmfdmulhegcam attached form
a carbocyclic or het?gé)g%ﬁllc ring having 5 or 6 ring atons, arty

het er oat om bei ng sel TromN, Oor S, said carbocydic-or heterocyclic
20 ring being sa&mmeﬁOﬁﬁ%(&m&ﬁe@de@mﬂlﬁPﬁ@m dfifdded a

&%l ?eg.'ﬁ%‘fﬂb‘%g‘f’r"%ﬁfw G BR  CO0TE e and R R R
snd R aro @wewm@fs’s\/@ﬂﬁm% ‘F#emﬁ‘? Hbleg'@“?‘l?ft%'fg? WWB%d’hds wherein R

[ ﬁ CJ—|I and Z Qn% uﬁfe@ ehg}g&c%niﬁgtdwborh ha?]pgamup e dm:mstlel epLesenL .
phenyl , 4-chl orophen ggﬁ t hoxyp eny
4- met hoxy phe¥pes sﬂm{‘% ‘Eﬂerr%?'ﬁ ﬁéﬁ%l'}"g %r oxypﬁﬂr\y

2- hydr oxy- 1- pregbitateyis separ_awmﬂ aﬂ@;ﬂ."‘%" Ufﬂ%ﬁ%‘ﬁﬂﬂ'ﬂW a {1)
accor dl‘t@g t o m%@mggdloy%\malﬂg, th Bife $ g8 bhabet(.4)130-1B3°C, *H-NMR (CDCL,) &:
1,69 (8, 3H), 1.72 (5, 3H), 2.19 (s, 3H), 4.65 (d, 2H), 5.31 (m, 1H), 6.97-8.42 (m,

13H).

Example 22. 1-(2#eﬂ3ylally!oxy-xanthen-B-oned»-yE)-ts-(z,G-dichIoro-
15 phenyl)}-propen-1-one (see accompanying formula drawing
VIB 246).

A solution of KOH 50% (3 mi} is added to an equxmolar solution of 3-(2-
methylailyloxy)-4-acetyl-xanthen-S-one (2.31 g, 0.0076 moi} and 2,6-dichloro-
penzaldehyde (1.31 g, 0.0075 mol) in ethanol 85%; the addition ls performed

20 under energetic stirring at room temperature. The reaction is left under stirring
for one night and then diluted with water and acidified; the precipitate s
separated by filtration and dried under vacuum. The compound is crystaliized
by methanol to give 2.1 g of product m.p. 135-137-C, '‘H-NMR (CDCL) & 474

m, 2H), 5.4 (m, 2H), 5.95 (m, 1H), 7.06-8.5 (m, 11H).



COCH=CHAr 5 wherein the substituents R and Ar are as defined for Claiml,
and RZ and R3 taken together represent Ring Q said Rn O be| n

car bacy eterocyclic ring having 5 or 6 ring ato ir_l% eteroatom
bei ng sé“@@f@é? Pr omN, Oor S, said carbocyclic or heter ocf qﬂnﬁﬁ“bel ng
saturated or unsaturated . and being unsubstituted or substituted with one
or nore substituents selected from C(, B2}-10 F, OH, NOa CF3, C' |ower

al kyl, SCHs, NHCOCH3, N(R6)(Re), OR and OCOR', wherein R6, R8, R and R’
are as defigieosidar ESALOBIIOR A conmpound of Formula (1) according to

Claim1, wherein R and Ar are as defined for Gaiml, and 15 RZ and R are
each independently selected from (i) a substi tuted or unsubstituted,

o ol G LT ot VLR o o ity
S2ch 111k g ATy s A ) BB

any su ing rn epen 1y sel ecte group
consisst i ng pefclitaiel. ‘Bhe reésuledf tNSde stiidies Gre shbameseleky! (in particul ar
CH3), SCH3, NHCOCH, N(R6)(Ra), OR and OCOR', wherein Rs, Rs, R and R' are
as defined above, (ii) C, (iii) Br, (iv) F, (v) OH (vi) N2, (vii) a

cat ot e Yol R ALGhe, PUBePo uE 6T B P8 AR VBN R b«

sel ected frinéb@s rS¥ativEh I@W g&i@xzm IC NARQ\QP aﬁx%t |dahcer
NNCOCHs, (ix) N(R6)(R8), y % %h nd %)gq [ V\:ﬁ{g’ﬂéldl’?}]% Re,
R and R aelisas defined | n Caim 1 4 A conpound accordl ng to Caim3

wherein Rz represents a substituted or 5 unsubstituted, preferably

aro ic, car bocycl ic or heterocyclic group containing from5 to 10 ring
atoms, sai &, nﬁ%Q: f r : r.ei ng
contains 5 or ggl’l ng rI"i:'(;i,tsoan’%[;E @He'?%tag{aé%q\gﬂsécgglswgﬂgglﬁ@?ﬁ#ﬂ%ﬁlE,&C%'édr-]d S,
any substi tayam{atlcbel a@umde@ladﬂm | thes el éruigebsistamd t wegsioucaresi stely of :
10 d, Br C,.~Iower al kyl (in particular CHs), SCH3, -
NHCOCHa, N(M@ﬁ(“?@f{- B ocOR', wherein Rs, R8, R and R' are as defined
in Cdaiml. 5. Acorrpound accordlngto C|a|m3 wherein R3 is selected from

t he group 15 consisting af: C, Br, F, OH . NOz) a saturated or unsaturated

| oweys C st NRithdtexperibicrie ik bamp@qndbwber@r@wi wbgham?@atudaﬁw&hspbammt ed
or substituted by 1, 2 or 3 substituents selected from Cl, Br, OV,

NOzand CF3: @LpamhmlmelngRa( Raconsentratim ofn@.30phk | Paskitexeh uae RIDNER

S RafBlAr 88 16 O STl bR IR ARG S Bl e

aromati ¢, q@LRFPHelitaieP HebRIAEEBHCH2D BIONAsA Uk iR CRBNBIRAIBP With ddbH ¢ o9
at ons, sald ring atons formng one or two rings, wherein the or each ring

contai ns 5\B B4 i\iB di%mnd Wi 17ds, deofroomd2beiMdodin-2d trdd, ompared Witind S,
any SpUbstl e RS ePSiond. ' SOSRLRRY, i (RE prsiaite (et Somirathdel paiakaP °f

can recover its excellent inhibitory activity against the drug-resistant cancer

cells.
Compound ICs/NM | % Reduction in [Cs, of paclitaxel
Paclitaxel 426 -
ViB 167 + Paclitaxel 82 80
VIB 178 + Paclitaxel 50 88
VIB 173 + Paclitaxel 21 95
Table 1

25



- 1 MAR 2004 -33 Cl, Br, F, OH N2, CF3, C., lower alkyl (in particular
CH3), SCHs, NHCOCH3, N(R6)(Rg), OR and OCOR', wherein R6, RB, R and R’
are as defined in Claim1; and R3 is selected fromthe group consisting of:
5 d, Br, F, OH N&, a saturated or unsaturated |ower Cj ;@%tg@tight or
branched hydrocarbyl group which may be unsubstituted or substituted by 1,
2 or 3 substituents selected from C, Br, F, Ow, NOZand CFa, NHCOCHa~
N(R6) (RB), SR, OR and OCOR', wherein R6, Re, R and 10 R' are as defined
in Cdaiml. 7. A conpound according to any preceding claimwherein R is
selected from C, Br, F, OH N2, CFs, C, .~ lower alkyl, SCHa, NHCOCH3,
N(R6) (RB), OR, . and OCOR' wherein Rs, Rg, R and R' are as defined in Caim
1. 15 8. A conpound according to d ai%h=7 wherein R3is a C, ., )ower al kyl
group. -9. A conpound according to Claim8 wherein Ris nmethyl. 20 10. A
conmpound a efimeftab any preceding claimwherein R2 is a substituted or
unsubstituted, preferably aromatic, carbocyclic group containing from5 to

10 ring atons, said ring atons formng one [ wherein the or

cach 1ing CON BRSS! Sroted PIEgnarTRTE SxaRle £ YOR RSN (O PR 8

icgg epg ndenlt Lyc:ﬁ@ﬁﬁbﬁrégeﬁ@ ést%saﬁw dﬂfimipsmidsgeﬁrsine bgdrt {1( ), ( E,S) OH,ORI\IOZEjl
, C.., lower_ alkyl. (i articular A : . : an

OCOR '8 whefasiT¢ Rd? ViES: %SQW“%D# M°§é%é?$ﬁ§‘@?ﬁ%§?’%°&t . A conpound

accor di ng t gefehRing® adddrovipt ahemisthods ofiBkehas s, iats distkssediGn dr Niter abl y

aromati c, carbocycl i‘g;'g‘r,l%lqg&?nt aining from5 to 10 ring atons, said - 1

MAR 2004 r GGt Btk ng one or two rings, wherein the or each ring,
contains 5 orb ring atons. 12 A conpound according to claim 17 wherein R

s phenyl, 5liy, ArCREREHRE 8GN loarii0 200 KoRARAGIDE Dol biten antier i n R and
R' represents a saturated or unsaturated C 6 st r§1| %Jn chaj n orofb_r anded .
hydr odar by igubateg@t B1°C for dgriSoly gofta ﬁ'i“ﬁgadfjﬁgctﬁ algereM R arid R
are seceded Liomamdihds RkaYiolutitiZed GRy10036 OMSD -aneiofuyther dilitedAinconpound
Wi ng to any preceding clai mwherel r.epr :
- OCHaClMe= ,Pmbﬁﬁﬁéa 0oy >l AR 572 RidubSber, 100 115 ce-
cold 50% TCA was added to each well and incubated for 1 h-at 4°C. Plates
were then washed 5 times with tap water to remove TCA, low-molecular weight
15 metabolites and serum proteins. Sutforhodamine B (SRB) (0.4%, 50 ul } was
\ added to each well. Foliowing a five minute incubation at room temperature,
plates were rinsed 3 times with 0.1‘_’)6 acetic acid and air dried. Bound dye was
- solubilized with 10 mM Tris Base (pH 10.5) for 5 min on a gyratory shaker.

" Optical density was measured at 570 nm.



i 6. A conpound according to any precedi ng clai mwherein thg %ﬁlﬁ% ﬁr
represent gv(FFe?{%h whi ch may be unsubstituted or substitute g e or
rliore substit i s selected fromthe group consisting of CrcBrproshessdeH,
NOz, CF,, Cr lower alkyl (in particular CH3), SCH NHCOCH3, N(Rs)(RB), CN,
OR and OCOR' 20 wherein R6, Re, R and R'2are as defined as for daiml.
17. A conpound according to any preceding clai mwherein Ar represents
phenyl or phenyl substitut 8 with 1, 2 or 3 nethoxy groups_ 25 18. A
conpound according to any pfeceding claimwherein .4r is selected from

tri met hoxyphenyl, O+ iy 4-p9r dyl and 3-indolyl; and Ris selected

from OCHxCH=CMez, GHz end DCH, C~H. 19. A conpound
according to d ai i esents 30 1 2QQ04 phenyl, which
may be unsubstitut SUbstituted trWo~0T1 ree substituents
i ndependently sel ect €d fro@C . BY, Foggi% (G - lower alkyl {in
particular CHa), CN Nve~, NEt-~., SCH and ]NEHCOSH ; 5- ‘thienyl, 2-furyl,

3-pyridyl, 4-pyridyl or indolyl. @%@Hs or OCHzR , wherein R is
selected from-G+=CWe2, -CMe=CHL = ) #CH 10 20. A conpound
according to any of Clains 1 to 15 wherein group Ar is a substituted or
unsubstituted, preferably aromatic, heterocyclic group, said heterocyclic
group containing fromb5 to 1Sé|r$ tonms, at |east one of which is a
nitrogen atom said ring ato o] ng one or two rings, with the or each
ring containing 5 or 6 ring atons, wherein any substituent on the ring is
as defined as 15 for Clanp 1. 21. A conpound according to any of Clains 1
td 15 wherein the group Ar_js substituted with at | east one substituent

sel ected from NHGOCHs or %;(R", wherein R and R are the sane or different
and each represents.M or ~. 20 al kyl. A conpound-according to, any

of Cains 1-15 i's d frdmthe group consisting of 7
3-pyridyl, 4-pyri i ndol met hyl - am nop | and 4acetam do. 25
23, A conpound of (1

GPI-,QH:aCj:se gcted fromthe
following: 1 0O = CH;
j ~~g, yl but - 2- enyl o~, y) xant hen- 9-

1. {3-(3- et hyi but 2- enyl oxy) xant hei 8‘:9 one- 4 3- ( 3- net hoxy- phenyl } - pr open-
130 one (VIB 177)) - 1 MAR 2004[=CH

VIB 177

CHs
OCH,CH=C-CHj
OCHj
Co
CH:=CH OCHj
OCHj

VIB 178



1
~3-{3- met hyi but - 2- enyt oxy} xant hen- 9- one-4-yi ] - 3- (3, 4, 5-t i { @t qR¥nhenyi } pr
open-l-on&B;&ﬂg 7S), 1-[3-(aliyl oxy)xanthen-9-one~l-ylj:*

- 3- phenyl - r&g A% one (VI B 175), PCT/EP00/08366

1-[ 3- net hyl - 7- {3- et hyi but - 2- enyl oxy) fi | avon- 8-y1] - 3- phenyl - propen-1-one 5
(VI B 166), -23.

1-[ 3-net hyl - 7- ( 3- et hyi but - 2- enyl oxy) f| avan- 8-yl ] - 3- ( 3-r net hoxy} phenyl - pr op
en- lone (VSS 170), O ‘

1-[ 3-net hyl - 7- (3- met hyl but - 2- en
yi propen-1-one (VIB 17
- 1-[3-methyl - 7- (aSl yf ox
1-[3-nethyl -7-(al iyl oxy

oxy)fiavon-8-yl]-3-(3,4,5-tri-nmethoxy)phen

enyl - propen-1-one {V8 164),
met hoxyphenyl ) - propen- 1-one (V!B
168), 1-[3-nmethyl-7-(al

_ LX), Y13 0EH CH=CH,
. 5-trinmet hnxy-phenyl) propen- 1- on& ( ),
1-[3-nethy|-7-(2-nethy|a|Ionxy)fIavoﬁF@Lyl]-S fff | propen-1-0One (VI B
165), 15
1-[ 3- met hyl - 7- (2- met hyl ai | yl oxy) f | avof-ld={Hl-
one (vIB 1ss),
1-(3-methyl -7-(2-met hyl al | yl oxy) fl avon-8-yl]-3-(3,4,5-tri-nmethoxyphenyl)-pr
open-1one (VIB 172),
1-[3-nethy|-7-(pro-2-yny§a§¥§ﬁt$von-8-ylj-3-pheny|-propen-1-one (VI B 167)
and 20 1-[3-nethyl-7-(pro-2-
oxy)flavon-8-yl]-3-(3,4,5--trinmethoxy-phenyl -propen-1one (VIB 174). 24. A
conpound of Forrmula (1) as defined in any preceding claimfor use as an
antiproliferative nedi canent. 25 30 1 MAR 2004 . 37 25.. Use of a
conpound of Fornmula (l1): R3 1~ R2 01 a pharnmaceutically acceptable salt or
sol vate thereof wherein: Ar represents 5 a substituted or unsubstftuted,
(preferably aromatic}, carbocyftic or heterocyclic group, said carbocyGc
or heterocyclic groupHg@nainrng fromb to 10 ring. atoms, said ring atoms
form ng one.or two rings, iz each ring contains 5 or 6 ring
at ons, any heteroat ong omN, O and S(:Eﬁy substituents on
the Ar group being A UH%[‘;IJI&@"’OUP consisting of: (a)
&, (b) Br, (c) F,|{ , (e NO=, {f) CF7(09) G TuupRr alkyl {in
(i) NHCOCKQ Q N(wherei n Rand R are the
e

hoxy- phenyl ) - propen- 1-

particular CH3), (
sane or different and

«Bch represenfﬁﬁﬂgﬁa t .,. alkyl, (k) OR
wherein R represents a saturated o = ns ‘jkd | ower C,.s straight or
At ed or substituted by 1,

branched hydrocarbyl group which may be unsubsIi]
2 or 3 substituents selected from C) 8r, F, Ov) NOz and CF,, and (1}
-0COR', wherein R' represents a\§@ ygged or unsaturated [ower C, .s
straight or branched hydrocarbyl group or a phenyl group, and {m CN, R
represents

H;C

VIB 170



OH, OR or OCOR', wherein R and R' are as defined abo;_/ef Fggd 5'.'[?, (A R and
R are eag €]i]lﬂggstgendently selected from - 1 MAR 24 - ?I a
substituted or Unsubstituted, preferably aromatic, carbocyclPaI/Ere0/083ss

het erocyclic group containing from5 to 10 ring atons, said ring atons
form ng one or two rings, wherein the or -&tch ring contains 5 or 6 ring
atons, any heteroatons being gplected fromN, O and S, any substituents 5
bei ng i ndependently sé ected firomthe group consisting of: C, Br, F, OH,
NOz, CF3, G ., Cower iaj Fhpartrcw ar CH3), SCH3, NHCOCHa, N(R6}{RB),

OR and OCOR', wherein , R
(iii) Br, (iv} F, (v)L.OH {wvi) w

are as defined above, (ii) C,

) a saturated unsat urated | ower
10 C,. straight or =0 droeqrt 3 irchy~ABY Be unsubstituted or
substituted by 1, subséituent selczttiga@rﬁggﬁlc}pr, F, Ove, NOz and

CF3, (viii) NHCOCHs N{ R6) ( RB) {I(Qx) SR, @ and (xii) OCOR'
wherein R6, RB, R are as deﬁ; ed abo {[%) R2 and R3 taken
together with the carbon atonms to wihgh b1 forma
carbocyclic or heterocyclic ring h\é\l@;ﬁgqﬁor 0 3?@%3 any heteraatom
being selected fromN, Oor S, said carbocycl ‘bec;ﬁaocycl ic ring being
saturated or unsaturated, and being unsubstituted o stituted with one
or nore substituents sel ected fwg_\ﬁl-i:iBr, F, OH, 20 NO2, CFs, C,., |ower
al kyl , SCHa, NHCOCH3, N(R6){Re), and OCOR', wherein R6, R8, R and R’
are as defined above in the manufacture of a nedi canent far the treatnent
or prevention of neoplasns. 25 26. Use according to Cl aim25 wherein the
conmpound of Forrmula {I) is as defined in any of Clainms 1 to 23. 27. Use
according to Claim25 or Oai@l 26 wherein the neoplasns are located in the
uterus, ovary or breast. 30 - 1 MAR 2004 - 39 28, Use according to any
of aims 25 to 27 ofd TUR ~qrmula (1) in the manufacture of a
axel - and docet axel resistant cancer

@CP?(EFIQEHG medi canent for

Clai'fs 25 to 28 of a

Xi )

in the nmanu
on with one
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31. Use according to Caim30 wherein the antineopl astic agent 33&$;%§§s
paclitaxel or docetaxel. 15 32. Use according to Caim?25 or ~Cl : n
t he manufacture of a nedicament for the treatnent or prevention of
-menopausawodéisesker s and osteoporosis. 33. A pharnaceuticalggﬁggfsiagon
conprising one of nore of the conpounds 20 of Fornmula (1) a WRagse any
of Clains 1 to 23, in conbination with oq; or mare pharmaceutically
accept abl e excipients. 34. A B) armaceutic P'conposition conpri si ng one or
nmore of the conpounds_of Forngla (1) as defined in any of Clains ? to 25
further conprising of;@ e~g5 _amty neopl astic agents. 35. A

phar maceuti cal conposition ‘

agent is selected from pac

‘ccetaxel. - 1 MAR 2004 rr~r.,
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{vgkfa[ V] caV] ca] ca] caV] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] caV] c{gU] ca] cal ca
] ca] caV] ca] ca] ca] caV] ca] ca] ca] ca] ca]ca 6 a

UN~yt ni d_YT] ca] c”a] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]
caDP] ca] caV] ca] caV] ca] caV] caV] ca]caV]ca]ca N'TZ\] ept; Dni' #;

&h| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] cal] ca] ca] ca] caj ca] ca\/] ca] caV
]calJca]cajcajcalc aJc alUc a]ca]ca]ca]cajca hv

anrh>GRSK! O Q'R'""" ~yt ni c"YT] ca] ca] cal] ca] caV] ca] ca] ca]c
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al calcalca ""##3Y69000800808006 () ; *** &+++, O0-;
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.S/ 1 &0d022234#3M873;
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] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca 99:;
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aJca]ca]ca]calc

a)J ca] ca] ca]ca] ca]ca]ca] ca] cal ca] caU] ca] cal ca] cal] ca] ca] ca] ca] cal] ca! dCE| Fij
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] ca
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alc a YYYWYS[[[[[[\7]" _o__ NaZa a dbb9c' dwdeeeBf wi xi {vgl ga\We [V]]]c
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2] ca] ca] ca bal o ﬁm‘%mﬁ &ﬂ; I G col calt cal
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25

OH, OR" or OCOR™, wherein R"and R" are as defined-above:-and
(o) R?andR®are each independertly selected from:

(i) ‘a -substituted or unsubstituted, pr_eferably aromatic, carbocydic or
heterocyclic group conta;nmg frem 5 to 10 ring atoms, said ring stoms
forming one or two rings, wherein the or each ring contains 5.or 6 ring
atoms, any heteroatoms being selected from N, O and §, ény-,subsﬁnxems
being indebendenﬁy selected from the group consisting of:
.Cl, Br, F, OH, NOz, CFa, Cy lower alkyl {in particular CHy), SCHa,
NHCOCHs, N(R%(R®, OR" and OCOR", wherein R®, R®, R™® and
R" are as defined abaove,
(i) CY, (i} Br, (i) F, (v) OH, (vi) NO3, (vii) a saturated or unsaturated lower
Cys straight or branched hydrocarbyl group which may be unsubstituted or
substituted by 1, 2 or 3 substifuents selected from Cl, Br, F, OMe, NO;,

and CFs, (viil) NHCOCH,, (i) NRHR®, (x) SR", (x) OR™. and
{xii) OCOR" wherein R®, R, R™ and R" are as defined above;

() Rzand Rstaken together with the carbon atoms to which they are attached
form a carbocydlic: or heterocyclic ring having S or 6 ring atoms, any
heteroatom being selected from N, O or S, said carbocydlic or heterocydiic
rng being saturated or unsaturated, and being unsubstitted or
substituted witty one or more substituerts selected from Cl, Br, F,.OH
NQ;, CFs, -Cia lower akyl, SCHs, NHCOCH,, N(Rﬁ(Rﬂ, OR™ and
OCOR!, wherein R®, R®, R' and R" are as defined above,

with the proviso that for compounds wherein R is OH and R? and R® are both

methyi, the group Ar does not represent: phenyl, 4-chiorophenyl, 4-methyiphenyl,

2.chicrophenyl, 3,4-dimethoxyphenyl, 4-methoxyphenyl, 4-(N,N-dimethylamino-
phenyi), 2-hydroxyphenyl ar 2-hydroxy-1-naphthyl.
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'®) R
COCH=CHATr
5 wherein the substituents R and Ar are as defined for Claim 1, and R? and R°

taken together represent Ring Q, said Ring Q being a carbocyclic or heterocyclic
ring having 5 or 6 ring atoms, any heteroatom being selected from N, O or S, said
c:érbocyciic or heterocyclic ring being saturated or unsaturated . and being
unéubstituted or substituied with ocne or more substituents selected from: Ci, Br,

10 F OH, NO, CF3 Cis lower alkyl, SCHa, NHCOCH;, N(R°}R®), OR‘°
OCORY, wherein R®, R®, R" and R"' are as defined as for Claim 1.

3. A compound of Formuia (I} according to Claim 1, wherein R and Ar are as
defined for Claim 1; and
15 R? and R® are each independently selected from:
(i} a substituied or unsubstituted, preferably aromatic. carbocyclic or
heterocyclic group containing from & to 10 ring atoms, said ring atoms
forming one or two rings, wherein the or each ring contains 5 or & ring
atoms, any heteroatoms being selected from N, O and S, any substituents
20 being independently selected from the group consisting of:
Cl, Br, F, OH, NO,, CF3, C1. tower alky! (in particular CHa), SCHs,
NHCOCH;, N(R®R®), OR™ and OCOR", wherein R, R®, R" and
R" are as defined above,
(it) C1, (i) Br, {iv) F, {v) OH, (vi) NO, {vii) a saturated or unsaturated iower
25 Cig straight or branched hydrocarbyl group which may be unsubstituted or
substituted by 1, 2 or 3 subsliluents selected from Cl. Br, F, OMe, NO:
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10 Cl, Br, F, OH,NO;, CF; Ci4 lower alkyl (in particular CHs), SCHs,

NHCOCH,, N(R®(R®, OR™and OCOR™!, wherein R®, R®, R™ and R"' are

as defined in Claim 1.

s, A compound according to Claim 3 wherein R® is selected from the group
15 consisting of. .
Cl, Br, F, OH, NO;, a saturated or unsaturated iower Cyg straight or
branched hydrocarbyl group which may be unsubstituted or substituted by
1, 2 or 3 substituents selected from:
Ci, Br, F, OMe, NOzand CF3;
20 NHCOCH,, N(R®(R%, SR, OR™ and OCOR"', wherein R®,'R®, R™ and
R" zre as defined in Claim 1.

8. A compound according to Claim 3 wherein
R? represents _

25 - a substituted or unsubstituted, preferably aromatic, carbocyclic or
heterocyclic group containing from 5 to 10 ring atoms, said ring atoms
forming one or two rings, wherein the or each ring contains 5 or & ring
atoms, any heteroatoms being selected from N, O and §, any substituents
being independently selected from the group consisting of: |
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7. A .compound according fo any preceding claim wherein R® is selected
from: Cl, Br, F, OH, NO,, CFs, Ciu lower alkyl, SCHa, NHCOCH;, N(R®}(R®), OR™,
and OCOR'" wherein R®, R®, R™ and R" are as defined in Claim 1.

15
8. A compound according to Claim 7 wherein R® is a C,. lower alky] group.
9.  Acompound according to Claim 8 wherein R*is methyl.
20 10. A compound according to any preceding claim wherein R® is a substituted

or unsubstituted, preferably aromatic, carbocyclic group containing from 5 to 10
ring atoms, said ring atoms forming one or two rings, wherein the or sach ring
contains S or 6 ring atoms, and any substituents are independently selected from
the group consisting of;
25 Ci, Br, F, OH,NO,;, CF;, Ci. lower alkyl (in particular CHs), SCHa,
NHCOCH;, N(R®R®), OR™and OCOR", wherein R®, R® R"® and R" are
as defined in Claim 1.

11. A compound according to Claim 10 wherein R® is an unsubstituted,

30 preferably aromatic, carbocyclic group containing from 5 to 10 ring atorns, said
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5 | o
13. A compound according 10 any preceding claim wherein R and- R"
represents a saturated or unsaturated Cy. straight chain or branched hydrocarbyl
group. ‘

10 14. A compound according io Claim 13 wherein R and R" are selected from
methyl, ethyi, n-propyt end iso-propyl.

15. A compound according to any preceding claim wherein R represents
_OCHCH=CMes, -OCH;CMe=CHy, -OCH,CH=CH,or ~OCH,C=CH. -
15 :
16. A compound aocordmg to any pre{:admg claim wherein the group AF
represents phenyl which may be unsubslituted or substituted with one or more
substituents selected from the group cons:sung of Cl, Br, F, OH, NOz, CF3, Ciu
lower alkyl (in particular CHa), SCH,, NHCOGH,, N(R%(R?), CN, OR™ and OCOR™
20 wherein RE, R%, R"° and R are as defined as for Claim 1.

17. A compound accord:'ng 4o any preceding claim wherein Ar represents
pheny! or pheny! substituted with 1, 2 or 3 methoxy groups.

25 18. A compound according-to any preceding claim wherein Ar is selected from

rimethoxyphenyl, 3-pyridyl, 4-pyridyl and 3-indolyl; and R is selected from
OGH;CH=CMé,, OCH;CMe=CH,, OCH;CH=CH; and OCH;C=CH.

19. A compound according to Claim 1 wherein

Ar represents
30
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10 20. - A compound according to any of Claims 1 to 15 wherein the group Aris &
substifted or unsubstitited, preferably aromstic, heterocydlic group, ' said
| heterocyclic group containing from 5 to 10 ring atoms, at least one of whichis a
nitrogen atom, said ring atoms forming one or two rings, with.the or each ring
containing 5 or 6 ring atoms, wherein any substituent on'the ring is as defined as

15  forClaim1.

2. A compound according to any of Claims 1 to 15 wherein the group Ar is
_ substituted with et least one substituent selected- from NHCOCH; or NRENRY,
wherein R® and R®are the same or drfferent and each represerts H or iower Cy.q

20 alioyl.

22 A compound according te any of Claims 1-15 wherein Ar is selected fram
the group consisting of S-pyridyi, 4-pyridyl, 3-indolyl, 4—dim'ethy!—am’maphényl and
4-acetamidophenyi. |
26 : '
23. A compound of Formula {I) according to Claim 1 selected from the foﬁpwing‘; A
143 3-methylbut-2-enyloxy)xanthen-g-ene—4-yl}-3-phenyl-propen-1-one |
(VIB 176},
1-[3{3-methysbut-z-enyioxy)xanzhen~9-one-4-y1}—3—{3~memxy phenﬁ)—mcpen-%
30 ~ one (VIB177),
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@O0% && ()- @O%" 2& ()- (i10%Q& ()-Z \ 10%X) & ()-2zvU40-u L@LOW&OE ()-(
F10908&08& ()-' i!1090&0& ()- 10X)10X) 10586 p>c109%K) & () -

h6#010%) & é,) |[:vU40-u _ 109} L& ()- SHC109080& ()- 1090&0& ()-

109 % & () - ¢t ~i gt RenylosesBEem 80P -4 Y- 344 O-i-mathaQuBang ) ) -
_clo%)&o&'() g%g g@gé(,gﬂf 1099& () - 90! 1099&08&' ()-< ) 109%0&0& ()- /}\:
0-u 10% b, & 10 “ f 10%b, & ()-

10080 100&0 1®Q&Qaﬁymmnmpn&drmew&@gpr(emz¢mwA@é (VI 074) 10%b, & ()- D
vP10%* & () 1—{3—me hﬁ}tp/“-(3-mét%yfbut-]2qenyl?éxy§ﬂa(zgn—B-yY\nB phenyl o(pen ‘I)—cn@él 0%b
5 _ (VIB 168),
1-[3-methyl-7-{3-methylbut-2-enyloxy)flaven-8-yI}-3-(3-methoxy)phenyl-p ropen~1 -
one {VIB 170),
1-{3-methyl-7-(3-methylbut-2-enyloxy)fiavon-8-yl}-3-(3,4.5-tri-methoxyiphenyi-
propen-1-cne (VIB 173),
10 1-[3-methyi-7-(allyloxy)flavon-8-yi}-3-phenyl-propen-1-cne (VI8 164),
1{3-methyl-7-(allyloxy)flavon-8-yl)-3-(3-methoxypheny!)-propen-1-one (VIB 1 SB),
1-{3-mathyl-7-(allyloxy)flavon-8-yl]-3-(3 4, 5-trimethoxy-phenyl)propen-1-one (ViB
171}, f
1-{3-methyl-7-{2-methylallyloxy)flavon-8-yi]-3-phenylpropen-1-one (VIB 168},
15 1-{3-methyl-7-(2-methylallyloxy)fiavon-8-yl]-3-3-methoxy-phenyl)-propen-1-one
(VIB 169),
1-[3-methyl-7-(2-methylallyloxy)flavon-8-y1]-3-(3,4, 5-tri-methoxyphenyl)-propen-1 -
one (VIB 172),
1«[3—methyl-?-(pra~2—ynyloxy)ﬂavon-s-y!]~3~phenyk-propen-1 -one (V!B 167) and
20 1{3-methyl-7-(pro-2-ynyloxy)flavon-8-yl]-3-(3,4,5~trimethoxy-phenyl-propen-1-
one (VIB 174}

24.  Acompound of Formula (1) as defined in any preceding claim for use as

an andiproliferative medicament.

25

30
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25.. Use of a compound of Formuila (I):

)

COCH=CHAr

or a pharmaceutically acceptable salt or salvate thereof wherein:

: .N represents

a substitted or unsubstituted, (preferably aromatic), carbocyclic or
 heterocyclic group, said carbocyclic or hetsrocyclic group containing from
§ 1o 10 ring. atoms, said ring ator‘ns forming one or two rings wherein the

or each nng oontains Sorg nng atoms, any heteroatoms belng selected

from N, O and 5, any subststuents on the Ar group being mdependenﬂy

selemed from the group consisting of;

{a) Cl, (b} Br, (c) F, (d) OH, (&) NO;, (f) CFs, (g) Ci lower alkyl (in
particular CHy), (h) SCHs, (i) NHCOCHs, () N{R“)(R’) wherein R®

 and R® are the same or different and each represents H or lower

R represents

Cia- aliyl, (k) OR™ wherein R™ represents a saturated or
unsaturated lower Cis straight or branched hydrocarbyl group

which may be unsubstituted or substituted by 1, 2 or 3 substituents
selected from;
Cl, Br, F, OMe, NOzand CF3, .
and () -OCOR™, wherein R" represents a saturated or
unsaturated lower c,; straight or branched hydrocarbyl group or a
phenyl groﬁp, and (m) CN;

OH, OR™ or OCOR"™, wherein R**and R'" are as defined above; and -
(A) RPand R®are each independently selected from:

| [ : 840-
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Iij | 10%=#= &' () 4D a)spb&t(b%ﬁtzc& pwsubﬁww;#ﬁ%?r@?ly ﬁm%ﬁa@qcych@ or

| H 05" 100pibe: (RPN FhvR- g Gariags abiye Helh, Rl éﬁ@mmo .
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| 10%& () - (10#39%#@#@;%@% de)ecﬁadfrb#ﬂ-@l%g[&z Jonsistihy o098 , $! & ()- 1)"10% L

& () I LbUo-u g é&?"%ﬁ NG, B ‘078, 09,8 () G LL0%e: (L, " 10% -
NHCOCH,, N(RWR®, OR™ and OCOR", wherein R®, R®, R™ and

R are as defined above,

(ii) Cl, (i) Br, (iv) F, (v) OH, {vi) NO,, (vii) a saturated or unsaturated lower
10 C1. straight or branched hydrocarby! group which may be unsubstituted or
substituted by 1, 2 or 3 substituents seiected from C!, Br, F, OMe, NO-
and CFs (vii) NHCOCHs, (ix) NRR®), (x} SR, (xi} OR™ and
{xiiy OCOR" wherein R®, R® R'® and R" are as defined above;
or
15 (B) Rzand Rj taken together with the carbon atoms to which they are attached
form a carbocyclic or heterocyclic ring having 5 or 6 ring atoms, any
hetercatom being selected from N, O or S, said carbocyclic or heterocyclic
ring being saturated or unsaturated, and being unsubstituted or
substituted with one or more substituents selected from Cl, Br, F, OH,
20 NQj, CFs Ciu lower alkyl, SCHs, NHCOCH; N(R°{R®, OR" and
OCOR", wherein R®, R®, R" and R"" are as defined above
in the manufacture of a medicament. for the treatment or prevention of

neoplasms.

25 26. Use according to Claim 25 wherein the compound of Formula (I) is as
defined in any of Claims 1 to 23 '

27. Use according to Claim 25 or Claim 26 wherein the neobiasms are
located in the uterus, ovary or breast.

30
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30. Use according to any of Claims 25 to 28 of a compound of Formuia (I) in

the manufacture of an antiproliferative medicament in combination with one or
10 more antineoplastic agents.

31. Use according to Claim 30 wherein the antinecplastic agent comprises
paciitaxel or docetaxel.

15 32. Use according to Claim 25 or Claim 26 in the manufacture of a
medicament for the treatment or prevention of menopausal disorders -and
osteoporosis.

33. A pharmaceutical composition comprising one of more of the compounds
20 of Formula (I) as defined in any of Claims 1 to 23, in combination with one or

more pharmaceutically acceptable excipients.

34. A pharmaceutical composition comprising one or more of the compounds
of Formula (I) as defined in any of Claims 1 to 25 further comprising one or more

25 antineoplastic agents.

35 A pharmaceutical composition according to Claim 34 wherein the
antineoplastic agent is selected from paclitaxel or docetaxel.
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