WO 01/ 17988 PCT/ EPOO/ 08366 -1 NOVEL CHALCONES The present invention
relates to a novel class of conpounds which have structures related to
certain naturally occurring and synthetic chalcones, as well 5 as to

met hods f or WO/ 1f8&par ati on of such conpounds and to phar nBEHEPQHBI6E
uses-thereof. The conpound 1, 3-di phenyl - 2- propene-1 -one is known by the
trivial nanme "chal cone". Many naturally-decurring flavonoids share
structural features with 10 chalcone and are referred to by the generic
term "chal cones”. Also, certainnd vql_ng IALCONES ng ones which are al so
classified as chal cones, have recent een denonstrated to have
anticancer activity (Cancer Resear ch 48 5754, 1988) and chenopreventive

tivit i t g d. 53, 9 15 | ti b ,
uer cet . | arl N ISR Javellian JRlsies 10aaovel Ghsml camioubds Which Jive: o ac:
on-the proli fs&hé&:lé&‘re‘lﬁte@ WEéltélﬁHat%PéW(bcéﬁH@ &Brsynﬂletlﬁ'%ﬁﬁﬁbﬂi.@% well 7>

489, 1990) and on other cell |ines ) 62 94, 942, 1990; Int

J. Carfcer ae to imethods dor the)mawatl@gloé sqplm @powundﬁ and 40 phegayceuticalt o
possess r?c?] action with conmon antiblastic drugs. In addition,
sone natural or syn etic chal cones, described in our International Patent

Publ i cation No. WD 91/17749, and in International Patent Publication No.
WO 96119209 ayl or ci ne have, p oved to have.,a 25 '
significant angi ‘E)‘?"BP‘P"F'EJr ggq S'RLQ& %ﬁ'l ?“?alsl f‘?}”’i’)fbydﬂ?q &ivia| narae |
lines. AlthovsHaiddie” MM haRAY o%ﬁﬁnﬁ@ﬂa%n&&?sﬁﬂ%‘&ﬁﬂdrﬁl%ﬁﬁlléée\gﬁﬁt lvity

of flavon0|ds and chal cones is still unknown is believed e |inked

to theld nt er sbalcene @nd amerefertashisoby dke \gensric igrm I"ehajeanesb gdlso,r eartain or s. 30
VO 01/ 17988 ‘E&(;UH%F&Q'I rﬁ’:ﬁfiﬁ% ones which are also classified as chalcones, have recently -

been demonstrated to have anticancer activity (Cancer Research 48, 5754,
1988) and chemopreventive aotivity in some tumours (J. Nat. Prod. 53, 23,
1990).
15
ln parucular queroetm an ubiquitous flavonoid found in plants has been
shown to act on the prohferatlon of human leukaemic 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 to 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 896/19209 (Baylor College of Medlclne) have proved to have a
o '_25. o slgmﬁcant antlprohferatlon activity on a vanety of dlfferent cell lines. :

Although the mechanism of action of the antiproliferative activity of flavonoids
and chalcones is still unknown, it is believed to be linked to the interaction of
. these compounds with type Ii oestrogen receptors.
30



-2 The action in vivo of these pol yphenol substances is certainly much nore
conplicated. Al these conpounds are generally characterised by an al nost
conplete insolubility in water and, in vivo, by a verypoor bioavajlability
| t nked to aw?gl&"assrret abol i sm of phenols and a nmarked affi r‘ﬁq@&f’@?s’% pi ds
and proteins. 5 Surprisingly, it has now been found that certain novel

chal cones, chal cone derivatives and chal cofe anal ogues, and in particular,
conmpounds in which the phenyl ring in the 1-position is substituted or

repl aced by ri e actionaimiivg afntheserpatypheniobisobstancess js pedaiplysmauchrroateer
antiproliferation actiyit oth on 10 nsitiv negerous. cell ngd_on

el | & whi ch ar Sometiraed, Al 8RS AEnpouTAS, e eIl ERHiFEE o) af kgt ( ne

| at est gener at icafmpheté insoRdiltPRHiviatePSEd LB vivoPRE hivep)sdor dishvailaisiitp lifked tbhus
according to one aspect of the present invention, there is provided a 15
conpound of Foi@fapid metabolism ahphenols and garked affiniorlipida and protgins.
pharmaceutically acceptable salt or solvate thereof wherein: Ar represents
20 a substituted or unsubstituted, (preferably aromatic), carbocyclic or

het erocycli ¢ giSunisingly, dt bas vy been jount ¢hat oeaihi novgl chalcones, athalocoge fr om
5to 10 ring atons,.. said.ring atons, formng .Qne or. two rings, . Wherein the
or each ring cgﬁf“éﬁtwss g"GFh%'%???‘@“ﬁ'PgH%s,’ n éf‘lé‘#‘!?&m%‘v%%ﬂwg‘é‘s‘he

PCT/ EPOO’ 08366 pheryl tipighe the 1 gs50shidnfis @tibstitulddastteplaced by 5inBs tdohtsmilhg of t he

Ar - group being L . .
or more heteroatoms, possess a greater antiproliferation’ activity both on

10 sensitive cancerous cells and on cells which are resistant to common
chemotherapeutic drugs, including the latest generation anti-neoplastic agents,
paclitaxel and docetaxel.

Thus according to one aspect of the present invention, there is provided a
16 compound of Formula (I):

)

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 heteroatoms



I ndependently selected fromthe group consisting of (a) d, (b) Br, (c) F,
(d) OH, (e) N2, (f) CF3, (g) CL.4 lower alkyl (in particular CH3), (h)

SCH3, (i) Nd (J) N(R6)(R8) wherein R6 5 and R8

different'gﬂgg@g& represents H or |ower Cl.4 alkyl, (k)e"é?% W%eln Rt O
represents a saturated or unsaturated |ower Cl.8 straight or branched
hydrocarbyl group which may be unsubstit®ted or substituted by 1, 2 or 3

substituents selected from 10 C, Br, F, Ove, N2 and CF3, and (I) -QOCOR"..
wherein R' represéeing selmdjframdﬂ, GrandLS)mesuhsﬁtdemtsmrtheJArEgrew beight or

branched hydrocarh [ QiR Oy enyl aroup: e r sents 15 OH, OR10 or
OCOR', wherein R15¥J§Rg &rﬁ%{ ﬁ?ﬁj&gﬂ&fengﬁ A) R2 and R3 are each
[ ndependent ly sel ect ed(d)rclh%?ét)(cﬁFS(dP@H (&) NO,, 1) GF;‘S@ﬁ.l_I‘ﬂM@'(hkypSﬁf erably

aromatic, carbocyclic or erocyclic gr ouh?Hcont ainn ring

atoms, said ring at onsPamievlar fhklt® 3¢H. B NHGEEH avxﬂbwg?g%ﬁh\é’hgfe"éﬁch ring
containg 5 or 6 ring Zgn@ho%ﬂ%ryanl;@%fsa g Fﬁna %@Jeﬁérﬁtg‘il-lg We O and

S, any substituents belng I ndependen ecte group consi sting
of. d, Br, F, OH N Gl ¢). OR‘?)wvheralhkﬁ“’ (reprqsanta @ulsaturated) or SCH3,

NHCOCHS3, N(R)(R8) OR 0 and d are as
defined above, 25 (ii )uraa %&q)?“g 1(°| lq!‘lt ?r W‘?xﬂ@"ﬁ%ﬁ’w
saturated or unsatur atwhich! maEyr bel uAsiistifuted t ororsubstitimelde byhydr 2car tall group

whi ch may be unsubstituted or substituted by 1, 2 or 3 substltuents
selected fromd, Br,Sybstiuents sQlgstedfore-3, (viii) NHOOCH3, (ix) N(R)(RS),

(x) SKq®, (xi) CRlO and ((),(p B?, F% N@%@'GF;,RG R8, R0 and R' are as
defi ned above; 30 or
and () -OCOR", wherein R" represents a safurated or
unsaturated lower C, straight or branched hydrocarbyl group or
a phenyi group;
R represents
15 OH, OR™ or OCOR", wherein R and R" are as defined above; and
(A) R?and R®are each independently selected from:
(i) a substituted or unsubstituted, preferably aromatic, carbocyclic or
heterocyclic group containing from 5 fo 10 ring atoms, said ring atoms
forming one or two rings, wherein the or each ring contains 5 or 6 ring

20 atoms, any heteroatoms being selected from N, O and S, any
substituents being independently selected from the group consisting of:

Cl, Br, F, OH, NO,, CF;, C,. lower alkyl (in particular CH;), SCH;,
NHCOCHS,, N(R®)(R®), OR" and OCOR", wherein R®, R®, R™ and
R" are as defined above,

25 (i) Cl, (iii) Br, (iv) F, (v) OH, (vi) NO,, (vii) a saturated or unsaturated
lower C,, 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;, (vii) NHCOCH,, (ix) N(R®)(R®), (x) SR", (xi)
OR", and (xii) OCOR" wherein R®, R®, R" and R" are as defined above;

30 or



WO 01/17988 PCT/ EPO0/ 08366 -4 (B) R2 and R3 taken together with the carbon
atons to which they are attached forma carbocyclic or heterocyclic ring
having 5 or 6 ring atons, ' any heteroatom being selected fromN, 0 or S,

sai d car boc ¥ P¥17, het erocyclic ring being saturated or UifdERIEEEY, and
being 5 unsubstituted or substituted with one or nore substituents sel ected
from O, Br, F, OH N®, CF3, Cl4 |ower at4yl, SCH3, NHCOCH3, N(R8)(R),
OR10 and OCOR', wherein Re, R8, R0 and R' are as defined above. Conpounds
descri bed abov@B) whBs @nd Ry taleenh feetherewith dhetdarbomiatdms He whichdhey ldreat ons

AT a1 &a Shegontatarboct o ReteREyaiEREE HEMBR o7 BRSPSy ¢ as
defined above, and &@y HetbrbdtohrrbeihglSelbatBatfieth NEID &7eS! shidnearbbeyehie GrRi ng

Q being a five- or six menbered, preferably aromatic, carbocyclic or
heterocyclic ring, Relgrasyelisr oHR® mbiginggsatieatedt o fursaturatey, &nds bejpg d

ring bei unsat ur d \ | r | | yclic
ring may be unsubsﬁﬁﬂb&@ugﬁﬁﬁwﬂwﬁﬁ&%&g#ﬁsﬁt@?&%@?@?ﬁtﬁs
selected from C, G BrFF, Q#, NO2, CEEFT,., Wwer alkyiciSCHy, NHGOCHSONIR )(RECOCHS,
N(R8) (R), OR10 and ' rgin. R8.. , an R' are, as defined for
Formula (1). Corrpouﬁg??ﬂd %&ﬁn%ﬁé‘ﬁﬁhﬁmaaﬁéjgrﬁﬁﬁﬁ@ﬁﬁﬂﬁm@ (1A
represent the xanthone derivatives of the present invention. 25 This Sheet

Has Been Replaced II1LITLTTil 1121211 _
- Compounds described above, wherein R;and R;taken together with the carbon

10 atoms to which they are attached form a ring, may be represented by Formula
(1A):

(IA)

COCH=CHAr

wherein the substituents R and Ar are as defined above, and R? and R® taken

15 together represent Ring Q, said Ring Q being a five- or six-membered,
preferably aromatic, carbocyclic or heterocyolic ring, any heteroatom being
selected from N, O, or S, said ring being unsaturated or saturated, said
carbocyclic ring or heterocyclic ring may be unsubstituted or substituted with
one or more substituents selected from: Cl, Br, F, OH, NO,, CF;, Cy lower

20 alkyl, SCH;, NHCOCH;, N(R%)(R®, OR™ and OCOR", wherein R®, R®, R™ and
R are as defined for Formula .

Compounds of the invention having a structure Formula (1A) represent the
xanthone derivatives of the present invention.
25

This Sheet Has Been Rep

N



[Tl W 01/17988 PCT/ EPO0O/ 08366 -5 The present invention al so
enbraces conpounds. of Fornula (I), wherein Rand Ar are as . defined for

Formula (| and wherein R2 and . R6 are each i ndepe eentl sel ect ed
from (i) )éyqzﬁlg‘\sgﬁst uted or unsubstituted, preferably ar onﬁ T’E’,’“o ?ﬁsﬁocycl I C
or 5 heterocyclic group containing from5 to 10 ring atons, said ring
atons formng one or two rings, wherein tHe or each ri ng contains 5 or 6
ring atons, any heteroatons being selected fromN, 0 and S, an

substituents Haerrg'%mépl@nﬁ@halssveatbre@esaprmmwﬂs_néFgmd@mm@%imgndf. a,

NoacHe, Ry (¥ reces efed ROyl 0! 45" el Wi R st 2 B 88t neq

above, (ii) Clindepenhdentlyseldotédfrom; (v) OH, (vi) NO2, (vii) a saturated or
unsaturated |ower C73 straight or branched hydrocarbyl group which may be

unsubstituted or s(h& pubatified) orunspbsiituteds pidferablic aramatio, carkaeyekcoerd , 15
Br, F, , NQ2 an Mﬁ%ﬁg@ L %)10 QR )ans i

OR10, a%/e(xi i) mﬁ%&%glﬁée/?ﬂr?h% , fr(S*ﬂa?lsdlel 'gdr%mé‘sgs ea | N ag%%%/e.
Such conpounds i ncfombingf dres ontwaltngs; avhereip the ©bedcihn ging containsp$ s @nting

i nvention. One prefgrred_class of, compounds accordin o Formyla (1) are 20
t hose wherein Ar, %ﬁgﬁd Wj}ezerggtogéﬁnﬁ? i%?etcﬁ%cf ?ﬁehpa6aép p%’ aﬁ%y
wherein R2 repr essulistituents iting independentiy selebietifioni the, groui tenisisling or omat i ¢,
carbocyclic or heteroc clicwggou cont ai ni nﬂlef{rﬁ m'd?nto 10 ring atons, said

ring atoms forning on loBr.tFaPHli NG C thpeP Rartieulan GHs)c 8t ns 5
or 6 rifgy 25 atoms, anNHEHBHRANERNRY ORP’ s6d OB fwRdrell RO RRNR"Snd?NY
substituents being inde 1gndenﬂ y" Sel’ected fromthe group consisting of.
c, Br, F, OH, N, CFR @easdefinedabpws:l (in particular CH3), SCH3,
(i) Cl, (iii) Br, (iv) F, (v) OH, (vi) NO,, (vii) 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,
15 Br, F, OMe, NO, and CF,, (viii) NHCOCH,, (ix) N(R®)(R®, (x) 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 substituled 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 heteroatoms 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 particular CH,), SCHs,,
NHCOCH,, N(R*)(R®), OR"and OCOR", wherein R®, R®, R and
R" are as defined as for Formula (1) above,
30 . represent flavone derivatives according to the present invention.



NHCOCH3, N(R)(R8), OR1l' and OCOR', wherein R6, R8, R10O and R' are as
defined as for Fornula (1) above, 30 represent flavone derivatives
according to the present invention. W 01/17988 PCT/ EPOO/ 08366 -6

Pfef erabl y Wo01{1f88 ahove described conpounds, R3 is sel ect EFTEPHRSE®e gr oup
consisting of d, Br, F, OH N2, a saturated or unsaturated |ower C1$%$
straight or branched hydrocarbyl group wh8eh nmay be unsubstituted or
substituted 5 by 1, 2 or 3 substituents selected from d. Br, F, Ov, N2

and CF3; NHCOPrgferdiihrRfor (the abovd AeséibEd compdundR' R® wheslected Afom Mte gRup and

R11 are as defined for Formula (1) above. 10 In a further preferred group
of conpounds &ep8sing®f- t o the present invention, R2 represents: a

substituted or uns@sﬁ* t,-_ut@ﬁ rzgl;ﬁe%a{atéfﬁgrd}%aﬁ,m@rchdu_scsh%ght or

het erocyclic group Contai’ni ng ring atons, said ring atons
form ng one or twobram:bed hydracaribyl gtmlpowhlehcnnayrbagmsubstwtadwsubsiﬂutedng 15

at ons, y het er oat o | ect ed, f 0 and S, any substituents
bei ng i ependent I E? g\é? 't'iee‘g'b§ﬁ5ﬁ’i"§ﬁ§' 6{%&]{? onsisting of: d, Br, F, OH,
NO2, CF3, Cl1.4 |ower al EM'Br(F-' romarNogy.hdac;:g—lS) SCH3, NHCOCHB N(R) (R,

OR10 and OCOR', wherein %& . as,,defined g:l a,l,m 1 and
20 R3 is sel ected NH&Q@H& hHRcMB §Rsr9ﬁn§“‘bp(@R BWheP'"a-l RN, @

32?3{;"‘%:3 et G g, ¥ el D oo
sel ect ed from d, Br, F, QOw, N02and CF3, 25 NHCOCHB N(RS) (R), SR10, OR10
and Wn n e| ﬂrther pré)%rreg group %f compounds according to the present invention,
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
15 atoms, any heteroatoms 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 alkyl (in particular CH;), SCHs,
NHCOCH,, 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,, 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:



R' are as defined above. A further preferred group of corrpounds accordi ng
to the present invention include conpounds wherein 30 IS sel ected from

WO 01/ 1798861148800/ 08366 -7 O, Br, F, OH N, CF3, Cllcém gl kyl,
SCH3, NHCOCH3, N(RS)(R8), OR10, and OCOR' wherein Re, R8 0 an R' are

as defined for Fornula (1) above. A partlr}ul arly preferred. R3group is
Cl. 4 | ower alkyl, espeC|aIIy methyl. 5 In"a further preferred class of

C e Dot 8B OB KRS b, b o o ISR Mkt

atoms, said ring aUR"B hRd "OCOR Whefeih IR, 'RNRT MRS Brd 28 définedafdi 1 N9

contains 5 or 6 ring atons, and any substltuents are I ndependently 10
sel ected fromthe Goonpadbrabovei ng of . , Br, F, OH N2, CF3, Cl.4 tower

L0l Sl B e B 7

represengs an unsubstituted, preferably aromati c 15 carbocyclic group
containing from5 to 10 ring atons idrin r one or two
rings. An espddidl futhgr e R@sﬁrgﬁﬁof@%ﬂ %QBP‘@?G nh@ FRRBRRANRIA of
Formul a (| # ted.
(1), §h E& dtRindubstitited S@?ﬁrﬂﬂ?% %E fd&rsaav?ncgﬁoyggahﬁmﬁ

or substitute one or nore s tuents selected oup
consi sting of from 5& 10Fing@tpmsCerid grg atams formingsenexbkiwo (ings, whereit dhenr

are ' as dof | nEieTE) MR pORIPe 610 By ?\B&hﬁ%@%@@?ﬁ#&@% age et @efiie) e

phenyl 10 phesglectedifron thet grdupvcomsistingdfor 25 3 met hoxy groups.
Cl, Br, F, OH,NO,, CFi,, Ci4 lower alkyl (in particular CH;), SCH,
NHCOCH,, N(R®)(R%, OR"and OCOR", wherein R®, R®, R and R" are
as defined above.
Of these, R? preferably represents an unsubstituted, preferably aromatic,
15 carbocyclic group containing from 5 to 10 ring atoms, said ring atoms forming
one or two rings. An especially preferred R? group is phenyl.

For the compounds of Formula (I), Ar preferably represents phenyl which may
be unsubstituted or substituted with one or more substituents selected from the

20 group consisting of Cl, Br, F, OH, NO,, CF,, C, lower alkyi (in particular CH,),
SCHs, NHCOCH,, N(R%)(R%, OR" and OCOR" wherein R®, R®, R" and R" are
as defined for Formula (I).

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

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



For the Ar, R2 and R3 groups of Formula (1), the RLO and R' groups are
preferably a saturated or unsaturated Cl.6 straight chain or branched

hydr ocar byl ogghal t icularly preferred groups include E%Fkyl
n:propyl 30 and Tso-propyt. An especially preferred group is rre?

01/ 17988 PCT/ EPO0/ 08366 -8 The group R of the conpounds of the |nvent|on
preferably represents the group OR O WtHhi 'this group of conpounds,
preferred ORLO groups include -OCH2CH=CMe2, - C%Me OCH2CH=CH2 and
-OCH2C=CH. 5 A Thegwmup R Pémq@lpogmdﬁﬁfme'evﬁﬁﬂeum eably F&Pfﬁﬁf’éﬁrﬁe&mﬁe

conpounds of  Fggrmul afkithin b?lldﬁHAbf r&nﬁmﬁﬁ g}@@pﬂéh of® géﬁ)gﬁy iRQude

unsubstituted or substitute two or t substitu

i ndependent | y s@©GQdiCHFCMem-QCHCMeBCH, ~OCGHEH=GK, ard—OCI:CECHwer al kyl
(in particular CH2), NMe2, NEt2, SCH3and NHCOCH3; thienyl, 2-furyl,
3-pyridyl, 4-pyridyl or indolyl; and R represents OH or OCH2R , wherein Rl

is selectgd frqum@fe‘r%@?e enC?fbu uridg=6HheaiilentiorCare binBbiindbF
group of conpounds i's preferabl y ected from trimethoxyphenyl,
3-pyridyl, p)ﬁqfﬂMa Gh‘dhgfei"hdol yl, and Ris preferably selected from

OCI-|2CI-|:CIVEZ Cﬁg%%: , OCHZCH:CI-|2 and OCH2CCCH. 20 In a preferred class
of conpounds, r ‘contalns a basic nitrogen function, for exanple, by
virtue of a heterocyhknyl, Whidhogeylbeiumubstﬂmeﬂ&:irmylbpﬂtew‘hy one, tvo oretiiree
contain a substituent, having.a, basi c oge such as an amne, or an
acet am do function. Stpgiduen FWPP%P Eﬁcgﬁi;;ﬁ?@ a substituted or

unsubsti gt ed, pref er abl yragpngt OMe mo?rgpycm_“cbwmgm ahEhﬂFQSH,?' e
group 25 containing from 5to 10 rin | east one of which is a
ni trogen atom NMe;, NEt,, SCHaand NHCOCH;§;
' thienyl, 2-furyl, 3-pyridyl, 4-pyridyl or indolyl; and
R represents |
OH or OCH.R', wherein R' is selected from -CH=CMe,, . -CMe=CH,,
15 -CH=CH; and -C=CH.

Within this group of compounds, Ar is preferably selected from

trimethoxyphenyl, 3-pyridyl, 4-pyridyl 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 prefered Ar group is a substituted or
unsubstituted, preferably aromatic, heterocyclic 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 iwo rings, with the or each ring containing 5 or 6
ring atoms, wherein any substituent on the ring is as defined as for Formula (I).
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.



said ring atons formng one or two rings, wth the or each ring containing
5 or 6 ring atons, wherein any substituent on the ring is as defined as

for Formul ¢ A further preferred group of conpounds j n the
group Ar igvésul%}g%slstut ed with at | east one substituent se#(grc%bgioﬁﬁgm

NHCOCH3 or N(Re) (R8), wherein R6 30 and R8 are the sane or different and
each represents Hor lower Cl4 alkyl. W 01/17988 PCT/ EPOO 08366 -9

e ude of  SPBYEraYY Prefersh Al rods sl et hltoon Sitign gt Sha
4- acet ani dophgipylidyl) 4-pyfidy, ﬁﬁd&ppw:ha&@ﬁrﬁih@ﬁheﬁvmmaée@fnid&wﬁwa (1)

whi ch contain a"basic "5 am no function may be converted to acid addition
salts, with pharnacol ogically acceptable acids, e.g. hydrochloric acid and

phosphoric acy Q... JUC ; Ll ' e o | an.
The present i*\\%'r'\?’:éo%pa él%&[c)l?%‘\%F ﬁ@p%&’fjgg% glgc rrp%@hdé%?élpoér“r{r)u%% (1) in
10 t he Sanuf aarnimodundtionrmaybe gonvertezt tot acid additiore salts,) with |phapaadolagitally, t he

conpounds of the present inventjon may he useful for th nufacture of a
modi canent f RCERIBDIE BHRhe- BYABRUGI arig, AnrPhasBhPR ASD. (ST SAlSAEy ( hose
located in thgseimRluded iPiRprestnt Hiveaidn. | N particular, the conpounds may be
useful for the manufacture of a nedicanent for the treatnent of cancer

cells 15 that are resistant to pacliitaxel and docetaxel. The conpounds of

Forrmula (1) gg,méﬁl %rﬁﬁa@ ' i | ' hnvol vi ng
t he conbi nednﬁ?sleea%%gﬁlt i(i}orrpouné(jstg?r or rrutr'g ‘%%maﬁgaﬂngﬁ%'%gfﬁgﬁl?aggﬁl astic
agent, 1@specithel ymapafdcturaxef aw ahtipedliferative Thedi@iinerdnbi inatpadicutdrerthey may

i nvol ve si mul taneouaﬁor SUCCESS] m ni strati Pc{rﬂga compound of Formula

(1) and an arfOMRY gtm%pgeggn{}'@a " 1Y b LpefH! ¢ MAPWNE & Rurt her

aspect of thenédivanéntor tHd freEBNBM Widsre®éntioncof aephisniy) partculely’ thosder used
in the manufacture of a 25 nedicanent for the treatnment or prevention of

menopausal dileesterd ins thenuteryss ovafyoploRieast. In particular, the compounds may be
useful for the manufacture of a medicament for the treatment of cancer cells

15 that are resistant to paclitaxel and docetaxel.

The compounds of Formula (I) may advantageously be used in combination
therapies involving the combined use of a éompound of Formula (I) and
another anti-neoplastic agent, especially paclitaxel or docetaxel. The

20 combination therapy may invoive simuitaneous or successive administration of
a compound of Formula (I) and an anti-heoplastic agent. Such combination
therapy forms a further aspect of the invention.

The compounds of the invention may be further used in the manufacture of a
25 -medicament for the treatment or prevention of menopausal disorders and

osteoporosis.

The present invention further inciudes a pharmaceutical composition
comprising one of more of the compounds of Formula | in combination with one

30 or more pharmaceutically acceptable excipients.

e
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The present invention further includes a pharmaceutical conposition
conprising one of nore of the conpounds of Formula | in conmbination with

one 30 or maceuti-cal |y acceptabl e excipients. Thig. S Been
Repl aced || Wf’ﬁ’?’ﬂ;?’{l T D 01/ 17988 PCT/ EPOO! OB o%%}-”i%?The

i nvention wll now be described by way of :/d | ustrative exanples and with
reference to the acconpanying fornul ae dra 'On'gs. EXAMPLES 5 Exanple 1.

Ceneral conditions to obtain chal cones. Mthod A A solution of KOH 50%
(3. n) is adddhetiaventiopqwill nems be sigsaribech by way efcllustiative examplesoznd wih) and

al dehyde (0. 00’ L B € 9 ﬁ-ﬁ\% jtion is performed under
energetic sti r?ﬁ@%@%&%@ﬁ@gg‘g@éﬁfg. %mr%eac lon is left under stirring
for one night and then diluted with water and acidified; the precipitate

I s separated b%ﬁéi on and dried under vacuum The conpounds are
crystallized b or first separated by chromatography and then

crystallisged by ethanol. 15 Method B. A solution of acetophenone (0.0075
mol ), al dehyde (0.0075 nol), piperidine (15 nl) and acetic acid (75 m) in
et hyl al cohol Ezempl®1. General conditionsrtoohtainghaleoneser 5 hours. Ml ecul ar
Si eves are addﬁﬂtﬁ&’dkhe solution to elimnate 20 water and the whole is

|l eft at rest for one hight. The precipitate that is generally obtained is
gat hered and cAysohtion zefd KOH 50% {8 omlictis camldednta g exjuirnolar esolutiont lofse

condi tions, the:S8hNeine' .0675 Ml 4P Sdehide 108078 fndif i Uifoniof o84 thé
10 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 filiration and dried under vacuum. The compounds
are crystallized by ethanol or first separated by chromatography and then

crystallized by ethanol.
15
Method B. _
A solution of aoetophenone (0.0075 mol), aldehyde (0.0075 mol), piperidine (15
ml) and acetic acid (75 mi) in ethyl alcohol 95% (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 precipitate that is generally
obtained is gathered and crystallized. If the product does not precipitate in
these conditions, the solvent is vacuum evaporated and thé residue is purified

by chromatography on silica gel column.

25 Example 2. 1-[3-(3-Methylbut-2-enyloxy)xanthen-9-one-4-yl]-3-phenyl-
propen-1-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-9-one (24 g, 0.0075 mol) and
benialdehyde (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



by chromat ography on silica gel colum. 25 Exanple 2. 1-[3-(3-Mthylbut,

2- enyl oxy) xant hen- 9- one- 4- yQ 3- phenyl - propen-1-one (see acconpanyi ng
formul a dr@vvi?{? VIB 176). A solution of KOH 50% (3 m) is _added to an

equi mol ar YOIUTPEh of 3-(3- nethyl but 2-enyl oxy) - 4- acet yIBEAERY3G. one (2. 4
g, 0.0075 nol) and benzal dehyde (0.8 g, 0.0075 nol) in ethanol 95% the
addition is perforned 30 under energetic-8tFrring at roomtenperature. The
reaction is left under stirring for one night and then diluted with water .

and aci di fi edsepdratedr B¢ fifration and drid® undéen vatRiInRAHeESApORREB crydtallizepar at ed
by filtration_and dried under, vacuu The dy | ze b

rrgt hanol to gPYygeshan W%&J&lefprﬁa}&?t ”}Ee?ﬁéfg?%?:» ”i‘%ﬁhﬁ’%@%@é&%ﬁ%g (s,
3H); 1.72 (s, 4)4 d =& . - 107 .10 (m
29 708 (4P L2 (3TN, 24S OB S84 @R, 1y rishng b 2 (0,
6H); 7.50-7.58.084d( i, 2F)8.8' Hx5Z.10 ¢d 1HnJ + 18)HBD; ZB07.48 (my, 6H);H).50-8.582 (d, 1
H J=&9 H a - 13- (3- Met hyl but

2- enyl o%y)xane e _9‘_7‘?'?27__ 99?’1{'-%3-(3- met hoxy- phenyl ) - propen-1-one (see
acconpanyi ng 8.60+8.33(m, 161);8.42(d)gJHYUB 8.8 Hz). A solution of KOH 50% (3 m) is
added to an equi nol ar sol ution of 3-(3- nethyl but

2-enyl o) y}4acetyl xant hen-9-one (2.4 g, 0.0075 nol) and 3-

met hoxy- benzaggahfes.( 144%1(39\'1eﬁym&:z-aﬁvlgx%maﬁmmnsﬂ%gqms- addi tion

bei ng performed under enhergetiC stirrin t roomtenperature. The reaction
is left 15 under sti rrimgthoxy-phanyihpreperxironeh(seelaccompanying femmulaand

acidif imd. The preci Pldkikin ' B rated by filtration and dried under
vacuum The compound i S cr?ls alliZed with nethanol to give 1.9 g of
product m p. AZblRiee6, of KOMMEOY (Dahip)is gddéd @0 4rs eqBirfglarl salbtigrs of 3-{3- 3. 84

Sy 15 eBipits yo-Phosysibenoine o4 h., dods, mif B 51, -
7.23-7.42 ( mméthbiy-beRZaidehfde (1101 g, D)0075 Tnol intthahol 5%, the addition being
performed under energetic stirring at room temperature. The reaction is left
15 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 with methanol to give 1.9 g of product m.p. 134-36°C, 'H-NMR
(CDClg) s: 1.69 (s, 3H); 1.72 (s, 3H); 3.84 (s, 3H); 4.71 (d, 2H, J = 6.5); 5.38-
5.40 (m, 1H); 6.95-6.98 (m, 1H); 7.05-7.15 ( m, 2H); 7.08 (d, 1H, J = 8.8 Hz);
20 7.09 (d, 1H, J = 16 Hz); 7.23-7.42 (m, 4H); 7.65-7.72 (m, 1H); 8.32-8 (d, 1H, J =
8.8 Hz); 8.42(d, 1H, J = 8.9 Hz).

Example 4. 1-[3-(3-Methylbut-2-enyloxy)xanthen-8-one-4-yl}-3-(3,4,5-tri-
methoxyphenyl)-propen-1-one (see accompanying formula
25 drawing VIB 178). . '
A solution of KOH 50% (3 ml) is added to an equimolar solution of 3-(3-
methylbut-2-enyony)-4-acetylxanthen-9-one (2.4 g, 0.0075 mol) and 3, 4, 5-
trimethoxy-benzaldehyde (1.47 g, 0.0075 mol) in ethanol 95%; the addition is
performed under energetfic stirring at room temperature. The reaction is left
30 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



8.8 Hz); 8.42(d, 1 H J = 8.9 Hz). Exanple 4.

1-[ 3- (3- Met hyl but - 2- enyl oxy) xant hen-9-one-4-yl]-3-(3,4,5-tri-

met hoxyphen I& propen-1-one-(see acconpanying fornula 25 drawing VIB 178).
A*sol ution é‘f ¥YP8800% (3 nm) is added to an equi nol ar sol uPCAAPEYO836 3-

met hyl but 2-enyl oxy) - 4- acet yl xant hen-9-one (2.4 g, 0.0075 nol) and 3, 4, 5-
tri met hoxy-benzal dehyde (1.47 g, 0.0075 not)}#2i-n et hanol 95% t he addi ti on
is performed under energetic stirring at roomtenperature. The reaction is
left 30 under sgrystailiagd foyr nistiearivl thglvélctﬂ‘g?rofobrb&hcﬁdnvp'.t‘lﬁm'el; "W IMR
acidified; the recipitate i s separated é filtration and dried under

vacuum The co o 3:3.68cdso3H)7Hé8 (AW 8&3en, 43, 2H.iLEF.BY

3 172 (so PSR 1B e T g, N T s B

1 H: 6.78 (s, laz)ﬁza-naz((m 2W);17.27 (d; 1HBJ+19 HzE?CBD—'(G(T; ctn.H,HF)DJ; &32(&,1%-%);1
7237 2 780787 m 1H : 832 (d
H 5 J —5i(3m8 3%"‘ ‘g‘(dﬂaj ]3—9921 Exanple 5. 1-[3-(al

| yl oxy) xant hen- 9 one 4- yI] - 3- phenyl - propen I -one (see acconpanyi ng
formula drawi n B 175). A solution of KOH 50% (3 n1) added to an
equi mol ar sol utExample & HByElylpxy)xanthen-8tanecdry Mherqmnzwneo 0075

nol ) and benzal dehyde (Oéésfacé)orﬂgg& Hglf):rmh enp%v'g%/ the addition is

performed under energeti Irri oom ure e reaction is
left under sti rA solgtibroof KO 509@“3 nahis added tdidnuequimolar sdiutieri eff 3-aliyloxy-4-

vacoum e compBumANSIg o8 228 LG b mon bereaSnBE Y s d oprBm 15
m p. 150- 152C, :mamn(mclaae BUiG 16 pRitohfied Abiter Brdfyelic irkRy 2o, 92

6.05 (m 1H); 7.07 : 3 (d . 7.36-7. 44
(m 6H); 7. 52*9’"89'@%@2@8 rsa@ﬂnslSdeﬂ (Lwﬂelisw 960&19"% alghland f!Je& d@ll@de)

Exanpl e 6. 1-[ 3ifleivairdnd 3ciiicdy 'thy! brecisitaté G sbbaRted ' b§ firtion” BRE WHed
under vacuum. The compound is crystallized by methanol to give 2 g of product
15 m.p. 150-152°C, "H-NMR (CDCl,) 5: 4.73-4.74 (m, 2H); 5.25-5.42 (m, 2H); 5.92-
6.05 (m, 1H); 7.07 (d, 1H, J = 8.9 Hz); 7.13 (d, 1H, J = 16 H2); 7.36-7.44 (m,
6H); 7.52-7.60(m, 2H); 8;31-8.36 (m, 1H); 8.43 (d, 1H, J = 8.9 Hz). '

Example 6. 1-[3-methyl-7-(3-methylbut-2-enyloxy)flavon-8-yl}-3-phenyl-
20 ' | propen-1-one (see accompanying formula drawing VIB 166).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 7-(3-
methylbut-2-enyloxy)-8-acetyl-3-methylflavone (2.71 g, 0.0075 mol) and
benzaldehyde (0.8 g, 0.0075 mol) in ethanol 95%; the addition is performed
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
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,) :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, 1H, J =16 Hz); 7.02 (d, 1H, J = 8.9 Hz; 7.24 (d, 1H, 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 propen-1-one (see acconpanying formula drawing VIB 166). A solution of
KOH 50% (3 m) is added to an equi nol ar solution of 7-(3- nethyl but

2- enyl oxy) o3 -3-nethyl fl avone (2.71 g, 0.0075 nol) | dehyde
(0.8 g, Mﬁ%y) in ethanol 95% the addition is perfor 09@%&2 C.

energetlc stirring at roomtenperature. The reaction is left under stirring
25 for one night and then diluted with wdBer and acidified; the precipitate
is. separated by filtration and dried under vacuum The corrpound S .

“crystalli 'zed Example 7 haW-m&thgi-w-ma!hﬂbut-meﬂw -8R-B3, ' H- NVR
o) 530.5.36 (m 1 Hpetppypretybibper 1S Teps depaiiaiyily iyl ~;”o"

Hz; 7.24 (d, 1H, J =1drawing VIB 190)(. 45(m 30 6H); 7.48-7.54 (m 4H); 830

(00 31 0= . Sl R S8, R 58, sl i o 7
not hox hen I a 170 A
sol utlz?npof w&%%%dwwgﬁed to g?ﬂenﬁﬂl(ingﬂg? ?Ooal?![’sl mld?%fa}@?? - )

met hyl but - 2- Bwjhaxysbengaldebyde (B0g; 19,0075amehedn (ethanel §p%ptteoadditian Js and 3-
met hoxy- benz ﬁ%@euﬂtﬁc 5%99?"% Qt%l?ﬂ %Plrgoﬁinteﬁ'%e@?ﬁ@l&r giéTﬁea@ﬁ fsﬂe on s

per f or med un er energe rn roomte
left under shderr stiing dor one niglgthandmﬂeri iilutedi With ewlater tandvatidified;nthe

dified; th t f t dd d d
acuum “The GamABRRd: Bebabled S RERRITART b LidarBPTE. T cSmpSind sy
produclo ™ p. AN By MM 16 GRG 212 4 o plodie, A 19.36C( Stk 2. 18

(s, 3H; 3.82 38- ( H; 6.93
(d, 111, J mfﬁl 676(893H)Z 11@ (SmSl'&}% 13’(@&3"()d3 BZJ(SJ—BHIJ458E(¢92H42‘)= 7.20

(5 212 SAMEbOER hitin AR b

yl1-3-(3, 4, 51Ky d = 8,9 Hz); 7.20 (d, 1H, J-16Hz)723-730 (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-i-one (see. accompanying formula
drawing VIB 173).
A solution of KOH 50% (3 mil) is added to an equimolar solution 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 stiring for one night and then diluted with water and acidified; the
precipitate is separated by filtration and dried under vacuum. The compound is
25 crystallized by methanol to give 2 g of product m.p.153-55°C, 'H-NMR (CDCl;)
8:1.70 (s, 3H); 1.72 (s, 3H); 2.18 (s, 3H); 3.86-3.91 (in, 8H); 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); 709 (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



nmet hoxy) phenyl - propen- 1-one (see: acconmpanying fornula drawing VIB 173). A
solution of KOH 50% (3 m) is added to an equi nolar solution of 7-(3- 20

nmet hyl but 2- 8-acetyl -3-nmethyl flavone (2.71 g, 0.00Q d
3:4,5- tri \%&3} tgenzal dehyde (1.47 g, 0.0075 nol) in et ha%g'i"g@b’b/g’%?he
addition I's performed under energetic stirring at roomtenperature. The
reaction is left under stirring for one m'g?ﬂ and then diluted with water

and acidified; the precipitate is seﬁarated by filtration and dried under

vacuum The co mﬁsmupleél 23 -Srmethyi-7-(aliyloxy)flavon8+¥i]-3-phenyleropgndrone oduct

153-55'C, 'H NWR 2.18 3
3 86.3.01 (m OH): 4. ot (L’geﬁi’g“}"@’@;‘ﬁgféﬂ'm‘é"’ﬁ’@@%) ;(Z 73st
2H) : 6. 93 (d, | Adsolition 6PKEH) 50%.(8 i) i3, added td an e:ﬁurﬂolhtkoluﬂor%f 'Z-éﬂyl&*#—B-J =
) ot L b B ey iaiane g(grqg(tﬂb@?sH}nol) and bonzaldeiyde (0.8 3, 0.0075
i M 3- et hyg - 7- (ghél irpéﬂﬁéﬁ&@m tﬁe i3h RS PEMbm R t room
acconpanyi ng f orrm?/a draw ng ;’ A So t|onm§¥é %’SA) gﬁgl
added to an equitewperatusl Eheaﬁa@bnﬁsdeﬂyhdaWSMngd@t gne Blthanylth?a\dﬂuEd(ﬁ 5
, 0.0075 | 5 t
gddl tion |gDpZarfq@{ri"rrg'§ uraé]%eg}é(ﬁ&egpﬁ %ﬁqq;?l%?%} 3?"% Pgn@ ?ﬂrﬁﬁ?@g dﬁ‘f’g ©
regct i 03 :cs Idef ?JadadeacuumrTh@g:oinvoundasmmlhﬁdilb?pﬂéﬂ\ggbg?éggfw%?hg%g:
and acidifie eci pi | t i u
vacuum The comP pd %‘ﬁtéﬁ: %E’mﬁhﬁiﬁ%%w&% iy 2-20 $s.3H% 4.55% (iuct
m p. 145- 44, HzNVEf:(@Wi 5&51515 (rﬁszﬁf»@m-% o%%( %H&B#'Pg (ﬂiiﬁHé glwl%f'* J

= 5.1 Hz); b5.25-
7. 11 (d 1H, J 218(9 ﬂtl)J ssta 7!-88{7n48’(n)1,,7|‘l) 35377.69 ((wrdHEH.34 §d,31H, (b= 1H

J.= 8.9 Hz). ﬁ’]riqelo 1-(3-nethyl-7-(allyl oxy)flavon-8
yl)-3- (3 met hoxyphe yI)

_ Exampie 10. 1-[3-methyl-7-(allyloxy)flavon-8-yl)-3-(3-methoxyphenyl)-

15 : propen-1-one (see accompanying formula drawing VIB 168).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 7-allyloxy-8-
acetyl-3-methyiflavone (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 methanol to give 2.4
g of product m.p.90-92°C, "H-NMR (CDCl,) 5: 2.20 (s, 3H); 3.84 (s, 3H); 4.74 (d,
2H, J = 5,1 Hz); 5.1-5.3 (m, 2H); 5.91-6.02 (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 H2).

Example 11. 1-f3-methyl-7-(allyloxy)flavon-8-yi]-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-methyifiavone (2.5 g, 0.0075 mol) and 3,4,5-trimethoxy-benzaldehyde



15 propen-1-one (see acconpanying fornmula drawng VIB 168). A solution of
KOH 50% (3 m) is added to an equi nolar solution of 7-allyloxy-8-

acet yl - 3- maydyifbavone (2.5 g, 0.0075 nol) and 3-net hoxy- ?@?{E odgikede (1.01
g, 0.0075 nol) in ethanol 95% the addition is performed under energetic .

stirring at roomtenperature. The reactlonlgs left under stirring for one
ni ght and 20 then diluted vmth vvater and "a¢idi fied; the preci pltate S

oryatal 1 zed 14 s Fe0 g elvasol S5 b Hekdien Thﬁﬁfw@e SR, ler heraain
(cba3) g: 2. %ﬁrrfng,at%'ﬂm témﬁéraﬁﬁ'e '3#8 rea@tn&ri’fls(léﬂ unaé’lf str?nng for éné'?a?]cyht and- > ?

(m2H) 5.91-6 ( H; 6.96-7 aé
7.32-7.35 (m then dilmewth water land3agidified; the pr@@pw @ ssaparataazlby ﬁl&ayqn 1 H,

jl] g (QSHZ)S Fﬁ ?m%ﬁoxy '1\6% ;121\ré|C)cpe - h g%g%%@&g%ggn?eﬂaan%éo g'c\{?r%ﬁa
Cotut o of 7o e ey pr21250 SEAMEHCTSA)(E 200 (1 SHIOT (ogk & ol ar
30a 5 Lot hold b A SdrbacSRbEAS [odthied) Bioirto 3l 6.5 &2 o
0.0075 nol) i [, ¢ahaaole %%7 *Idi‘$d ol J & @Y HB): wesdg{ AR JUn48'H z?n?az-we:

stirring at room t enper at ur e He reaction Is under stifring for one
ni ght and t hém, 3y dt5547-0Pt(m, dH): &34l 1Hc &89 88). the precipitate is
separated by filtration and dried under vacuum The conpound is
crystallized by nmethanol to give 2.4 5 g of product mp.121-23'C, ' H NWR

- (CDCB) B 2. 2BExémpléi. 1-B-ﬂﬂatnym-mﬂwlamﬂomﬂam-séylpawnylproﬁer%- 5. 45

Eg] iH)Hi ? 918 9Oﬁz§”‘ 1 ﬁgﬂ"eﬂz“g}'l%?‘?%"’ag"ﬂ!'"#‘ﬁ'é > HZ) 10

7.355-7.59 (m AZ&dlitioh &ft KOH 5b°ki (3Imp 8- éhdda)to 4R &gtmiblaf sbitition of 7-(2-
1-[3-nethyl -7-(2- met hyI ai l yl oxy) fl avon- 8- yl% phenyl&@;en- 1- one (see
acconpanyi ng Metwialioxy)=8wnretyhs-metiudfiiavone so{461 ongof F0umel niand; s -

added to an eguiIRiRldS b.8! §,00.0875 fdl in ethanol 95%; the addition is performed
15 under energetic sfirring 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,) 5:1.78 (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); 7.356-7.45 (m,7H); 7.50-7.55(m, 4H); 8.32 (d, 1H, J =
8.9 Hz).

Example 13. 1-[3-methyl-7-(2-methylalilyloxy)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 equimolar solution of 7-(2-
methylallyloxy)-8-acetyt-3-methytilavone (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



met hyl al | yl oxy) - 8-acetyl - 3-net hyl fl avone (2.61 g, 0.0075 nol) and

benzal dehyde (0.8 g, 0.0075 nol) in ethanol 95% the addition is perforned
15 under energetic stirring at roomtenperature. The reaction is |eft under
stirring foYOOWENE ght and'then diluted with water and aci®&T{ErRM08366,¢
precipitate is separated by filtration and dried under vacuum The
conpound is crystallized by nethanol to giN6e 2.8 g of product

m:p. 145-47"'C, 'HNWR (CDCI 3) 8:1.78 (s, 3H); 2.20 gs, 3H); 4.62 (s, 2H);
4. )98 (d, 2H, J byrﬁ&hhhél;to'gi\@&.ég,(dflﬂroduc#niﬁ. 131-34'2) 'H-NMR (CBDCL) I8t 1.76<s 8. 9
Hz); 7.35-7.45 ‘H; 7.50-7.55(m. 4H): 8, , = 8.9 Hz).
Ecarpl e 13, 1- | M RDi(s7300e A2 by Pl thzoge, 2FO 85 . 3y I 5 1eatied 68710
phenyl ) - propenyk- np ' a) Iy & 13- B 16

Cor Ui onof | KOU5a08 08 GEARGIAPE10 AT SIPRERT 31, VR sief

met hyl ai i yl oxy V-40-246t(y,3H); imS5:4:58 (my 2k 7(31 6124); 832017 IH 1= 8.81k).

3- net hoxys benzal dehyde (1.01 g, 0.0075 noi) in ethanol 95% the addition
i's perforf?'red' under energetic stirring at roomtenperature. The reaction

is |eft under E&hmpjle_g43&[3-ﬁietﬁy|e7-m-ﬁiumdylaﬂyldx?ma%hus-91]-343;4;_5:@1 er and
acidified; the precipitate is separate b>1/ filtration and dried_under
vacuum The conpound i s Wethexyphepyl)-prepeplene 15ee awcomprpyingsfymulas py

methanol to give 2.4 g Ofali m.'g%)g. 131-34C,"H NWMR (CDCI 3) 8: 1.76 (s,
3H); 2.20 (s, 3H); 3.82 (s, 4. (s, 2H); 5.05 (d, 2H, J = 18 Hz);
6.95-7.10 (m A3splution ©f KQH 0% (3uml) & added o &m equimbiad, sgutiorp ofi7)(2-7. 31

(d, 1 Hyg) = 1919@@]9}#9?@'2%&%%5”%95%&5%’ ot s AN

?4% E gi m::}{_I hyi]tn'ﬁae(tﬁoxyebénzlaldel'lyd!@wﬁ lg 0c0075- o)) -iR -eitandl 95%;ithe addition is
met hoxypheny| )-bgrrfgrﬁm%rcli— inde? Shergetie stirting ‘2t %ngtemp{errraytlu?e. The aton ic 1o 2) -

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

15 crystallized by methanol to give 2.4 g of product m.p. 82-84'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); 7.09 (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-yl]-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-methylfiavone (2.49 g, 0.0075 mol) and benzaidehyde (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 (CDCl,), 5: 2.20 (s, 3H); 2.56 (s, 1H); 4.86
(d, 2H, J = 2.2 Hz); 7.05 (d, 1H, J = 16 H2); 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).



A solution of KOH 50% (3 m) is added to an equi noi ar solution of 7- (2 10
nmet hyl ai | yl oxy) - 8-acetyl -3-nethyl fl avone (2.61 g, 0.0075 nol) and 3,4

trimet hoxy ehyde (1.47 g, 0.0075 nol) in ethanol d|t|on
is perfor P@‘gﬁf}ﬁ%?gr energetic stirring at roomtenperat uréﬁ’ﬁé?g'%? 3gct ion is
| eft under stirring for one night and thepn diluted with water and

acidified;, the preci pitate is separated ‘b137‘f| |tration and dried under
vacuum The conmpound is 15 cr%stal lized by nethanol to give 2.4 g of

product m p. g$xample 16. A-[Rirethylt{prop-2ynytexy)Bavang-yils3-20 (s, 3H); 3.82
(@10 7.0 (aan ﬁﬁ%&@ve&?x@hﬁa}ﬁeﬁ@ewﬁsgﬁﬁ% Skpdfpaiifins
LG L [l e Seumavma (0, 8T 20
onerr?see accogﬁ)ﬁwy{i?{ﬁq %pgﬁﬁéﬁ‘ﬁoéﬁ a@%; EB?‘? equl rLﬁq"'&?"o&.kEEﬁo A)(S
;/ﬂnill Liy?ggegcé}?yl 12%1 ng?é;}f?l:-?i{riavoéﬂe&lbﬁé]iQuQ?g,(009?553"0'1 )angn%4l)5étrr1'£naelﬂé%xk¥ de

(0.8 g, 0.o00Ppsnzadghyde @4Tagd@- Owﬂloirw@eﬁmpwﬁ% iThensidition-is petfe

energetic 25

ctirring for gl eiitallc SRANY B R Bntbtatule, SreliBbicils 1on yibbr HIRRY

pr eci pi 1(:]I ate i sorsepmlrmgmdarln;/ then tdilahldowuh amtedlanddamdrwf thec previpitatee is
conpound is cr jze ano ive 2 0 uct 7- 59C
SRR ¢ oot S ppaates! B fration Bpd Y8 inded vaipin 8“@300%5)""9(’ Sydiaies |-

7.05 (dig 1H Tﬂ&héﬁdlto gwa&sgofbwdu& m|_§192—5'l’b 'H-NMR c %02(021 s7H)
7.50-7.57 (m X S % WO 01/ 1798 EPOO/ 08366
-17 Exanple 18l ﬂ?%(rne lﬂwaﬁﬁ(ﬂp&w 289r(9|| Ux-&ffﬂ%b@hﬁe'l@(q%i) 6.98 (d,

S/I3841§4§ " Katsg%?l on o lm@pﬁ/’%ﬁ'@?? 'S adggmggﬁl(gg‘luﬁqufggg L?:Moggof
7-(prop-2- 5 ynyl oxy)-8-acetyl - 3- nethylflavone (2.49 g, 0.0075 nol) and
263; ?I EL' imsat Bgﬁg Fpeﬂfaq E!em\égieyl e‘ﬂiylbut 7|E13ylga'ily)¥lavon§ J}f‘.gft 95% The
' 15 ' thienyl)-propen-1-one (see accompanying formula drawmg
VIB 238).
A solution of KOH 50% (3 mi) is added to an equimolar solution of 7-(3-
methylbut-2-enyloxy)-8-acetyi-3-methyifiavone - (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 stiring 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) 5: 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-cyanobenzaldehyde (0.98
g, 0.0075 mol) in ethanol 95%; the addition is performed under energetic



under energetic stirring at roomtenperature. The reaction is |eft under
stirring for one night and then diluted with water and acidified; the
precipitate is separated by filtration and dried under vacuum The
conmpound i sWQYI4FMWE| | zed 10 by nethanol to give 2:8 g of pPEHHR/08366

m p. 152-5(C, 'H- NWMR (CDC13) g: 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&®8B-(d, 1 H J =16 Hz);
7:24-7.43 (m 4H); 7.53-7.56 (m 3H); 8.36 (d, 1 H J =8.9 Hz). Exanple
15_. 1- I[ 5% met hwﬁnilhg(&rm(smhnhimratarse rrw_acwat)nf ‘bh&sqaft-lic?dﬁi' bﬂrﬁn@ﬁ%@eﬁght aAnd

t hi enyl ) - propen-1-gne (see acco nyi.n rmul a,_draw n .

sol ution of Kdhpm@#yted with waler; ac'étﬁ%ﬁhgsqraﬂem#e g %ﬁdéy ‘)!'t"‘(’tﬁ’-”

met hyl but 2-e i - ’?.:’ﬁrs@a"]ie%@b 2-
t hi ophene- car ?ﬁ@a’%%@ggg?%dw%ﬁ@%%g@%ﬁgo I n 'ét ha o?mg@‘g/{)%t e zaigll I tion
i s 20 perf or mef poodirest mep.e228:224°G; t HINMRJCRCl) 302 18dspaidk3.96:(s, 3HE 7.84ct i on
Is |eft _under § b’éﬁ for one night and then diluted with water and

aci difieﬁ; t hé % tate is separated by filtration and dried under
vacuum The compound is «crystallized by nethanol to give 2.5 g of product

. 158-160C, 'H NMR CDCl 9 : 1.58 3H), 2.07 3H), 4.6 (d, J=6.6
P i 605  Exampleis. 8- Sethyiayoprranthen Sinert ks i fuotophenyl)

1-[ 3- et hyl - 7- met hoxyf | ooy - - e
acconpanyi ng fornul a drg%f@ﬂ%&?’%@@?%ﬁ&@%@?@%@. S
added to an eduisohition ofoKOH &0% f(3mi)nist added t® @S equimofar Selutiorhof f3-2«one
(2.31 g,.0.0075 nd. 4- cyanobepnzal deh 0.98 0.0Q75 L )g I

et hanol 1?95% %@%ﬁ%&%ﬁ%ﬂfﬁéﬁf@‘?ﬁ@fﬁ%ﬁ#’e Her%é’ﬁ?‘é Q@BO ff"T;@’@ oro-
PCT/ EPOO/ 0836 Genzaldehydlel (01931g, 610075 a0l} MBihandle5%,; thecaddiist isqierformeef t
under stirri nggfor one night and then diluted with water and aci difi ed;

the precipi t aliBdgrensrgeticstirang, @t roqm tempeyature,(the,reaction, jijleft upnder siFinghe
conpound is ¢ | i d ' [ Qith| Wter - r ; ;
223-224C, ' H K?&SRG?AM) a'ff}:y t@équ]?{se,d Wil v 563}'("2?‘:@&3?’ Y precibite 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 (CDCl) s: 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-1-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-acetyixanthen-9-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 diluted 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. 142-144°C, "H-NMR (CDCl) 5: 2.49 (s, 3H), 4.7 (d, 2H), 5.3 (m,
2H), 5.9 (m, 1H), 7.03-8.41 (m, 12H).



58.36 (m 13H). Exanple 19. 1-(2-Methylallyloxy

xant hen- 9- one- 4-yl ) - 3- (4fl uorophenyl )- propen-1-one (see acconpanyi ng
formul a dr ayghipgy¥esd 245). A solution of KOH 50% (3nl) is an
equi nol ar " sol ut1| on of 3-(2 10 nethyl ail yl oxy)-4-acetyl -xaﬁteﬂ%ﬁqbéa?g‘ge (2.31 -
g, 0.0075 nol) and 4-fluoro- benzal dehy@qg(.o. 93 g, 0.0075 nol) in ethanol
95% the addition is performed wunder energetic stirring at room

i it ed. w t h SETIOA ety Eho-HRirpit Ry b hvore B e ye- | "

filtration and dried u FOpER- (idé@Pﬂetﬂﬁn S '
nmet hanol to give 2.2 gpg?ﬁ?ggduct 1n.13E)ie 35-137C, pﬁwmﬁ@g&fgﬁh ?/7 (m
H)

3H), 4.5 (m 2H), 4. 98Vt37? , 7.0-8.45 (m 12H). Exanple 20.1-(2 Allyl oxy
xant hen 9-one- 4- s Ritafh- &Nj i anyin
formula 20 drawy%s%ft%ﬂzﬁwﬁibéoﬁﬁpﬁxg%%gﬁgsé}gl?@%ﬁ%%ﬁﬁgﬁ%ggg’t)c/) ag
equi nol&@ar somethyibuted-efyl@xy)-8ydocay-g-methyidavariex {27heg- 8.0078 @bl And, 40. 0075
nmol ) and 4-nmethyl t hio-benzal de 13 4,.0.0075 . 4N et hanol 95%
the additi oncf'@/%é??ﬁq%&éféﬁrdﬁgygngr i E‘°%sl"i F&]aﬂﬁl QBJ’/‘% otb?h g & ure.
The reacti onpbfon®dd uAdér éndrgeticostirfing abirgbin RATperdtare. Ihedidadtion! isvigih wat er
and acidified; the precipitate is separatedwgy filtration and_ dried under
n

vacuum 2The HBeglostiAng Jor opet night; and then dilkfed, with  watgr \aadoagidifled;s theyr oduct
. 142- 1440 g%;g o 20 : . 2H) ,

r5n. 8 (m 1 H S'e ?‘dggwg@f% mﬁlﬁlﬁh\ﬁ%‘ﬁgg%n%%\%g%%& gg%ggéf) ég'gmlgx arr:;ll) e

21. 1-103- et biystallized byemeiiaboli to Ziven § 1908 yf Pradus 18py 1G. - Bi-IMR: (CRCk) 5:

oT Ut i b of - B8 @o¥R, 173 O 2HAT 9. ARsTh ki G el Garddz . 5

met hyl but  2- ¢3ig).oxy) - 8-acetyl -3-net hyl fl avone (2.71 g, 0.0075 nol) and 4-

Example 22. 1 -(ZMethylaIIyloxy-xanmen-s-oneA—yl)-a-(z;s-dichloro-
15 phenyl)-propen-1-one (see accompanying formula drawing
VIB 248).

A solution of KOH 50% (3 ml) is added to an equimolar solution of 3-(2-
methylallyloxy)-4-acetyl-xanthen-9-one (2.31 g, 0.0075 mol) and 2,6-dichloro-
benzaldehyde (1.31 g, 0.0075 mol) in ethanol 95%; the addition is performed

20 under energetic stirring at room temperaturé. The reaction is left under stirring
for one night and then diluted with water and acidified; the precipitate is
separated by fiitration and dried under vacuum. The compound is crystallized
by methanol to give 2.1 g of product m.p. 135-137°C, 'H-NMR (CDCl,) 5: 4.74
(m, 2H), 5.4 (m, 2H), 5.95 (m, 1H), 7.06-8.5 (m, 1 1H).



chl or o- benzal dehyde (1.05 g, 0.0075 nol) in ethanol 95% the addition is
performed under energetic stirring at roomtenperature. The reaction is

| eft under stlrrlng for one night and then diluted with water and
acidified; tYRUIEipitate is separated. by filtration andTFRONBfiter
vacuum The conpound is 10 crystallized by nmethanol to give 1.9 g of
product mp. oC, 'HNWVR (CDCI3) 1.69 (s, -2@)-, 1.72 (s, 3H), 2.19 (s, 3H),
4:65 (d, 2H), 5.31 (m 1 H), 6.97-8.42 (m 13H). Exanple 22.

1- (2- Met hyl al | BIOMOGIGAL BAALUATIONA vyl )-3-(2,6-dichloro 15

phenyl ) - propen-1-one (see acconpanying fornula drawng VIB 246). A
solution of KOH 50% (3 m) is added to an equi nol ar solution of 3-(2-

net hyl al | yl OXYtoﬁ'rp%ﬁﬁHé/'\leWQ/lsgﬁ‘sn&d 1B 1173, wlreOfdéfad Rk héif @ytotoxicity

2, 6-dichl oro- benzal dehyde (1.31 g, 0.0075 nol) in ethanol 95% " the
addition is pedgainstedrud eanaeyceells, hath r alage.aand oipmcombinatighuwith The
reactlonlsle r n. diluted with water
and aci d| fied; B%ﬂtegg%feﬁ%}%gq%gftgwég%@%a{g%% B%Ie[ ration and dried under
vacuum The corrpound is crystallized by nethanol to give 2.1 g of product

7. 06 é?’g (1 ﬁq?Cl‘ﬁmﬁ?NNgﬁé%é’gWéﬁaﬁd@%&'B %%ag'%\{é% ol &"@f;e“ N

Conpounds VI B ddséesy rElativily #6w! cibfox tg (m; & { §M)eabdinkt driigirésistihiOtandes t Y

agai nst drug- reS| stant cancer cells, h al one, and in conbination with 5
paclitaxel. ThHeellBesults of these studl es are shown bel ow. Wen tested

al one, Prrpounds VIB 167, VIB 178 and VIB 173 were found to possess
relatively low cytotoxicity (I1CSO > 1 NM agai nst drug-resistant cancer
cells. 10 The TBwrpompdsnds were liken evalliatetcid combinatitnnwith aclifaxél foadheit axel

for their ~ Cytostatic activity against the drug-resistant breast cancer cells

MDA-435/LCC8-MDR.

18 In the experiments, the compounds were used in combination with paclitaxel,
' the paclitaxel being at a concentration of 0.3 pM. Paclitaxel used alone
possesses an ICs, of 426 nM. However, as the resulfs in Table 1 indicate, the

ICs; of paclitaxel decreases by 5-20 fold when used in combination with each of

VIB 167, VIB 178 and VIB 173., i.e. from 426 nM to 82-21 nM, compared with

20 paclitaxel alone. Consequently, in the presence of these compounds, paclitaxel
can recover its excellent inhibitory activity against the drug-resistant cancer
cells.

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

25



cytostatic activity against the drug-resistant breast cancer cells
VDA- 435/ LCC6- MDR. 15 In the experinents, the conpounds were used in

conbi nat i onwgbiiireseac! i taxel, the paclitaxel being at a cemgEsbhgdes on oOf
0.3 pM Paclitaxel used alone possesses an |IC50 of 426 nM However, as the

results in Table 1 indicate, the |Cw of paclitaxel decreases by 5- 20 fol d
when used in combination with each of VI B 167, VIB 178 and VIB 173., i.e.
from 426 nM tq 82-21 I\/L conpared with 20 padi taxel al one. Consequently, in
t he presence d xﬂ%% r}f npounds, paclitaxel can recover its excellent
inhibitory activity against the drug-resistant cancer cells. Conpound

| CSnM % Reduction in | C500f paclitaxel Pacli taxel 426 - VIB 167 +
Pacl i t axel 82 The Waatmentronsisted) oficaneyment exposupe of MPA-43FLEC-MPResells o 95

Iglrol!slesge?o}/\oggéﬁ%%égﬁ g;é){{ure %?@%b%&ﬁ?%sm% th% aﬁ@gxel I n

t he pres®nce dor ZBdeinc witrof MSsmapboﬁdﬁmmslagcdlgWMIanm Swaor 72 h

in vitro. Asse ment of ¢ Xk Ci t nhi bition,

det er ni ned ac mfdtqpcpﬁ@q&th g@”%?&ﬁﬁ%’a"e%{ Qrmasadé ‘L@s‘éd\'q

Nat. Cancer IQupker InSE2.82]1 1907, 10880. Briefly, cells were pl at ed between 400
and 1200 calls/well in™96 well plates and 10 incubated at 37-C for 15-18 h

prior to drug addl ction to allow attachnent of <cells. Conpounds were

?n(\)/: ﬂEHEISZGg\f It er a %@hﬁl ncugtet i on, rbgd)é HHSQZOO Bells'ﬂ%ﬂ m@%“ﬁﬁﬁﬂ{e@' dH'9 10

10 incubated at 37°C for 15-18 h prior to drug addlchon to allow attachment of
cells. Compounds were solubilized in 100% DMSO and further diluted in
RPMI-1640 containing 10 mM HEPES. After a 72 h incubation, 100 ml of ice-
cold 50% TCA was added to each well and inbubated for 1 h at 4C. Plates
were then washed 5 times with tap water to remove TCA, low-molecular weight

15 metabolites and serum proteins. Sulforhodamine B (SRB) (0.4%, 50 mi) was
added to each well. Following a five minute incubation at room temperature,
plates were rinsed 5 times with 0.1% 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.




cold 50% TCA was added to each well and incubated for 1 h at 4C. Pl ates
were then washed 5 tines with tap water to renove TCA, | ow nol ecul ar wei ght
15 net abol i tﬁﬁoﬂfzﬁs erum pr oteins. Sufforhodam ne B (SRB) (f:efoondled!) Vs
added to each welT.” Following a five mnute incubation at room tenperature,
plates were rinsed 5 tines with O. 1%aceti€ acid and air dried. Bound dye
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shaker. Optical density was_neasured at 570 nm WD 01/17988 PCT/ EPO0/ 08366
-22- 0 .Cl- OOCH2CH=C CH3 @O CH=CH VIB 176 O CH2CH=C~CH3 0 O OCHH3 CO
3 CH=CH VIB 177 0 CER.0 O ITIJAJITTi_OCH2CH=C-CH3 O OCH3 CO 6H CH

OCH3 OCH3 VIB 178

_C/ CHs
OCH.CH=CZ (o
Co
CH=CH
VIB 176
0
OCH,CH=CZC3
O B>
© AN
CH-CH
VIB 177
o)
CH;
OCH,CH=C-CHj;
o) OCH,
CO
CH=CH OCH,
OCHj

VIB 178



WO 01/ 17988 PCT/ EP00/ 08366 - 23 O ao 0 OCH2CH=CH2 CO CH=CH VIB 175 0
H3C O OCl112CH C~-CH3 0 CVIB 166 0 H3C 0 CH3 0 O OCH2CH=C-IC CO O CH3
CH=CH VI B 170 WD 01/ 17988 PCT/ EPOQ 08366 -24- 0 H3 OCH2CH=(roofdais O (CH3
CO OCH3 HWeomps$ ocH3 VIB 173 '

-23-
0]

@ 0 @ OCH>CH=CH,
(':O

VIB 175

VIB 166

CH=CH

viB 170



0 HC1 -~ OO0CH2CHCH2 ~J COCHCH VIB 164 0 H3C O OCH2CH=CH2 CO OCH3
| CH=CH VIB 168 WO 01/17988 PCT/ EPQ0/ 08366 -25- O H3C 0 OCH2CH=CH2 O CO

CIZHS CH- | %—ESM%EB Vi Bl?l O H3C CHZ .0 OCH2- G- CH3 COpLLnipobifshks

-24.-
O
_CHs
OCH;CH=C_ CHs
CO OCHs3
CH=CH OCH;
OCH3

VIB 173

VIB 164

OCH3

VIB 168



VIB 165 O H3C CH2 O OCH2-C-CH3 Co OCH3 x:cLCH=CH VIB 169 WO 01/ 17988
PCT/ EPOO/ 08366 -26- OCH2 CH2-CGCH3 O O OCH c3 61,110 H=CH OCH3 (OCH3

VIB 172 O O QCH20WCH cJX5 CO CHCH VIB 167 O H3C -
WO 01/17988 %gjm“

-26 -

OCH,CH=CH,
L -CH OCH;
OCH;

vIB 171

VIB 165

VIB 169



CO OCH3 CH=CH OCH3 OCH3 VIB 174 WO 01/17988 PCT/ EP00/ 08366 -27- H3C 1 Q
, CH3 OH3 CH=CH S VIB 238 H3C /CH3 O OCHZCH=C-, CH3 COCH=CH a Cl VIB
239 H3C O Q OCH3 O CH=CH CN VI B 247 WD 01/ 17988 PCT/ EP00/ 08366 -28 O O
OCH 2CH=CH WO #A7888-cH oCcH3 PCT/EP00/08366

VIB 172

VIB 167

VviB 174



VIB 244 o0 CH3 O )~-OCH2C=CH2 COCH=CH OF VIB 245 0 OCCH2C CH2 0 Co C
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1111111111 11111111121 CL Ms 1. A conpound of F . 0 R3 1
| ( cr) R2 %;‘%—ta—w 5 or a pharmaceutically acceptable sogllo%&%r o
solvate thereof wherein: Ar represent27a substituted or unsubstituted,
(preferably aromatic), carbocyclic or heterocyclic group, said carbocyclic
or heterocyclic group containing from5 to 10 ring atons, said ring atons
form ng one or two rings, 10 wherein the or each ring contains 5 or 6 ring
atons, any heteroat ons




being selected fromN, O and S, any substituents on the Ar group being

i ndependently selected fromthe group consisting of (a) d, (b) Br, (c) F,
(d) OH, (e) N2, (f) CF3, (g) ClL.4 lower alkyl (in particular CHS% (h)
SCH3, (1) NMOMLA880) N(R)(R) wherein RB 15 and RB are t hECUER@/8366
different and each represents Hor loyer C .q alkyl, (k) ORLO wherein RI10
represents a saturated or wunsaturated |lower C,.e straight or branched
hydrocar byl group which may be unsubstituted or substituted by 1, 2 or 3
substituents selected from 20 d, Br, F, Ov, NQR2and CF3, and (1) -OCORl7,
wherein R' represents a saturated or wunsaturated |ower C,4 straight or
branched hydrocarbyl group or a phenyl group; This Sheet Has Been Repl aced
11111112112111121121211 I N WO 01/17988 PCT/ EPOO/ 08366 -30- R represents OH,
OR10 or OCOR', wherein R10andOR' are as defined above; and (A) R2 and R3
are each independently selectgd from (1) a substituted or unsubstituted,
preferably aromatic, cg , § " 5 heterocyclic group containing fromb5

to 10 ring atons, said . Jormng one or two rings, wherein the or
each ring contains 5 o g DTS, QCHL QG pat ons bei ng sel ected from
N, O and S, any substituents being independently selected fromthe group
consisting of d, Br, F, OH NO2, @3, Cl-4 lower alkyl (in particular

CH3), SCH3, 10 NHCOCHS3, N(R8)(R8)|, OR10 @u‘ wherein R6, R8, R10 and

R are as defined above, (ii) O, QHGH Hyv) OH (v(i) N2,
(vii) a saturated or unsaturated
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| ower Cl1.6 straight or branched hydrocarbyl group which may be.

unsubstitut ed or substituted by 1, 2 or 3 substituents selected fromd, 15
Br, .,ﬁgd CF3, (viii) NHCOCH3,' (ix) N(R6)(R8),p PO%QQS (XI)
O?l and (XI wherein R6, R8, Rl and Ware as defi net ove, or (B)

R2 and R3 taken together with the carbon,gtons to ' the are attached
forma carbocyclic or heterocyclic ring ﬁw ng 5 or g ' at ons

het er oat om bméel ected fromN, O or S, said carbo f’

ring being s ed or unsaturated, and being unsu g' ﬂ%ﬂ&"’ﬂﬂ"’”’"flcl e,

substituted with one or nore substltuents selected from d, r, SF, *OH,
NC2, CF3, Cl.4 |lower alkyl, SCH3, NHCOCH3, N(R6)(R8), OR10 and OCCR?l
wherein Re, k8, RAcompaund ofFermwa@¥fined above. 25

FEErrrrrrrit ettt i C L This Sheet Has Been Replaced |11
L1 e e rrerlr Wo 01/ 1ge88 PCT/ EPO0O/ 08366 -31 2. A conpound of
Formula (1) according to O aim1l}jpaving the structure (1A): O 6 O?-~ R

COCH=CHAT 5
I
COCH=CHAr
5 or a pharmaceutically acceptable salt or solvate thereof wherein:

Ar represents _
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,
10 wherein the or each ring contains 5 or 6 ring atoms, any heteroatoms
being selected from N, O and S, any substituents on the Ar group being
independently selected from the group consisting of:
(a) Cl, (b) Br, (c) F, (d) OH, (e) NO,, () CFs, (g) C.. lower alkyl (in
particular CH,), (h) SCHs, (i) NHCOCH;, () N(R*(R®) wherein R®
15 and R® are the same or different and each represents H or lower
C.s alkyl, (k) OR" wherein R" represents a saturated or
unsaturated lower C,, straight or branched hydrocarbyl group
which may be unsubstituted or substituted by 1, 2 or 3
substituents selected from:
20 Cl, Br, F, OMe, NO,and CF,,
and () -OCOR", wherein R" represents a saturated or
unsaturated lower C,¢ straight or branched hydrocarbyl group or

a phenyl group;
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wherein the substituents R and Ar are as defined for aim1, and R2 and R3
taken together. represent Ring Q-.said R ng Q being a carbocydic or
het er ocycl i %6é999£avi ng 5 or 6 ring atons, any. heteroat ompgiEpgosBteecCt ed
from N, 0 or S, 'Said carbocyclic or heterocyclic ring being saturated or
unsaturated 10 and bei ng unsubstituted og_ﬁ'th_bstitut ed with one or nore
substituents selected from. O, Br, F, ., NO2, CF3r Cl1.4 |ower alkyl,
SCH3, NHCOCH3, El\égﬁge&'%), OR70 and OCORt 1, wherein R8, R8, R10 and R' are
as defined as R B 1.3, A compound of Fornula (1) according to Claim
1, wherein R and Aplr@Rbr GGORE] whérdird RI aftl R'hark asodefingd above;Rdar e each
| ndependently sel ectzed fraom (i%_a substituted oy unsubstituted, preferably
aromatic, car HArycR*angiR’ arewechindepeadently selectadt OMi ng from 5 to 10 ring

atonms, said ring ak@r% 6ué§&meegopﬂﬁ%ﬂsﬁﬁm gﬂr’r@%?’mﬁ{dﬁc:[ B&rbeEydiaChr i Ng

contains 5 or 6 ri ons, any het er oat’ | elected fromN, 0 and
S, any Bubsti t uenthetdrecyslic ignelgpeontainingyfrens|Seta 20 ringcatomse saidding atomsi st i ng

f. O, Br, F, OH_ N2, CF3, .Cl.4 |ower alkyl (i i .+ SCH3,
KIHCGZHB, NE R) (R8), Teywibg qpe ,"Wﬁg%éfﬁ? ! %é%@ﬁ%@%&% %Eéa@a
defined above, | |lgidmhd J any! réie'kddtori‘aélﬁéin | sélebtedL frof SNSI@eandiaS, Bewn

' IIIIIIIIIIIIIIIIII}IFVIIIVIII.II 11

Replaced I111iliUTITITIT,
P(CEZ'FI)'/ E(I;SOI 0836|6 | \osgbstitvents being independently(selgcted Fom the greyp consipfing.ok () oy,
4 é@ﬁ%\fﬁlkﬂin%aﬁfimmﬂ

(vi) N2, (vii) a satur r upgt
hydr ocar byl group whi ch%ﬁrfaq%’ géowﬂnsﬁbgtp?'g‘%t substituted by
substiteents sel ected fNHGQCH;, NRROY(RY), ORE ardRCOR]', artmrein R R

(1) NCR)(R8), (x)- SRlOR"QQe%s defined above,
(i) Cl, (i) Br, (iv) F, (v) OH, (vi) NO,, (vil) 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 ClI,
15 Br, F, OMe, NO, and CF,, (vii) NHCOCH;, (ix) N(R®)(R®), (x) SR™, (xi)
OR™, and (xiij) OCOR" wherein R®, R®, R" and R" are as defined above;

stdqg,anched
1, 2 or 3

, Rifendi3,

or
(B) R; and R; taken together with the carbon atoms to which they are
attached form a carbocyclic or heterocyclic ring having 6 or 6 ring atoms,
20 any heteroatom 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, NO,, CF,, C.4 lower alkyl, SCH;, NHCOCH;, N(R°)(R?),
OR™ and OCOR", wherein R®, R?, R™ and R" are as defined above.
25
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R
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5 OR10, and (xii) OCOR'" wherein R, R8, R10O and R' are as defined in Caim
1. 4. A conmpound according to Claim3 wherein R2 represents a substituted
or unsubst gk Asgs Pr ef erably aromatic, carbocydic or het g hb&sgroup 10
containing fromb5 to 10 ring atons, sai d ring atons form ng one or

rings, wherein the or each ring contains,g or 6 ring atons, any heteroatoms
being selected fromN, 0 and S, any suﬁg't i't uents being independently

ST R USSR SRR i P et ok

wherein R, RtO and R' are as defined in Cdaim1l. 5 A conpound
according to C'aim 3 wherein R8 is selected fromthe group consisting of
20 A, Br, F, OH N2, a saturated or unsaturated |ower Cl. straight or
branched hydrocarbyl group whi may be unsubstituted or substituted by 1,
2 or 3 substituents selected fgpm C, Br, F, Owve, NO2and CF3; NHCOCHSI
N(R)(R8), SRt, OR10 and OCCRll- V\/nerel n R R8 R7 and 25 R' are as defined

in Cdaiml. 6. A compoungd ON&l aim 3 wherein R2 represents a
substituted or unsubsti i hronatic, cgrbocyclic or 30
het erocyclic group contaiQ@i _ 5to 1p ring atorr?IAéald ring atons

formi ng one or two ringy bqch ring contains 5 or 6 ring

Thi s Sheet Has Been Repl aced ~0 Y1111 ~R-I 111 ~11~ i
LEEritiihilbhilliil"l WO 01/17988 C If M S PCT/ EPOO/ 08366 - 33-

COCH=CHAr

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 érbocyclic or
heterocyclic ring having 5 or 6 ring atoms, anyheteroa_iom being selected from
N, O or S, said carbocyclic or he'terecyclic'ring being saturated or unsaturated
10 and being unsubstituted or substituted with one or more substituents selected
from: Cl, Br, F, OH, NO,, CF,, C,, lower alkyl, SCH,;, NHCOCH,;, N(R*)(R®),
OR" and OCOR", wherein R®, R®, R"” and R'" are as defined as for Claim 1.

_ 3. A compound of Formula (I) according to CIaifn 1, wherein R and Ar are
15 as defined for Claim 1; and
R? and R? are each mdependently selected from:
@ a substltuted or unsubstituted, preferably aromahc 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 8 ring
20 atoms, any heteroatoms 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 alkyl (in particular CH,), SCHs,
NHCOCH,, N(R%)(R®), OR"™and OCOR", wherein R®, R®, R"® and

R" are as defined above,
A
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atons, any heteroatons being selected from and S, any substituents

being i ndependent ly sel ected froﬂ! ,nm’m ﬂustl ng of. , Br, F, OH,
NO2, “CF3, ClL 4 lower alkyl (in p NH%&NM)(R&
OR10 and erein Re, R3, R0 and 5 R* ate as defined in Caim 1;

and R3 is sel ected fromthe group consisti g of c, Br, F, OH N2, a
saturated or unsaturated |ower Cl$ strai g branched hydrocar byI group
whi ch nmay be unsubstituted or substituted

,_2.0r 3 substituents
sel ected from 10 @ Clo B (W, (vao@rhr(uwéa (VROSRIMEtSA GRaeRTUTaiag o

OR70 d OCOR11, R6 1. 7.
A corrg(r)]und accord er f"&@@ @lbgglg?al m ereﬂﬁ' g&ﬁ' sglbgcﬁeagl %
from d, . gE:OR’F mchhs.mwt&car stibstifuted \byr 1,22 oy 3, smf entsi-sedisd er(TRGJ ( R8)
OR10, an erei an
corrpou(rjlld accordi ng Bt.d @MPWNPWE}% &yﬁ&ﬁf‘ﬁﬁg a&?%eﬁ%t)kﬁ?%
9. A corpound accobﬁm )ﬂ ACOHR" WARBINRERY, RPahayr" a#d asﬁdm‘nenqund

C

according to any prece aimwherein R2 is a substituted or
unsubstituted, pr eCIamablI y aromatic, carbocyclic group containing from5 to
10 ring atons, said ring atons formng one or two rings, wherein the 25 or
each ring contains 5 or 6 ring atons, and any substltuents are

i ndependent | y 4, sel Acdopspdundradconding ¢ Claimn3 whereiy Rifremlesests, a Bubstitided NO2,

CRiband’ CCOR oF visLbptuTes, " Rserably’ aApmatc, . CBrbOGCIf o BRFAFYEIC, GIPYP 30
Thi s Shapt Ha%ﬁ it ﬁ 3@?@16%%&&13' Bhid/rirlg 4tbms! fotmikg dne or two rings,

1111111111111 1111
wherein the or each ring contains 5 or 6 ring atoms, any heteroatoms being
selected from N, O and S, any substituents being independently selected from
the group consisting of:
Cl, Br, F, OH,NO,, CFs, C,, lower alkyl (in particular CHs;), SCH,,
15 NHCOCH,, N(R®)(R%), OR™and OCOR", wherein R®, R®, R* and R" are

as defined in Claim 1.

5. A compound according to Claim 3 wherein R’ is selected from the group
consisting of: _

20 Cl, Br, F, OH, NO,, a saturated or unsaturated lower C,s straight or
branched hydrocarby! group which may be unsubstituted or substituted
by 1, 2 or 3 substituents selected from: ’

C!, Br, F, OMe, NO,and CF;
NHCOCH;, N(R®(R®), SR™, OR" and OCOR", wherein R®, R, R and

25 R" are as defined in Claim 1.

8. A compound according to Claim 3 wherein
R? represents
a substituted or unsubstituted, preferably aromatic, carbocyclic or
30 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

This Sheet Has Been Replaced




WO 01/17988 C L Ms * PCT/ EP 4- 11. A conpound according to
Claim10 wherein R2 is an uns I! ”, ﬂmferabl y aromatic, carbocyclic
group con%\,\ﬂ I0&sfrom5 to 10 rd'n ri ng at op@mf;ﬁmh@g one or
two rings, erein the or each ring contalns 5 or ring atons. 5 12. A

conmpound according to C aim 11 wherein Rg IS phenyl. 13. A conmpound
‘according to any precedi ng clai m wher er SRt 0 and R’ represents a saturated

or unsaturated Cl.8 straight chain or branched 0 h dr car byl group 14. A
conmpound accor di Aipms any; heterpalgnas cheingriselected Hrom, é"&'f’eé; AMbm

g?fagglm nSt (r:]Iy{'al mn erel n%ﬁg %reggéﬁ&ﬂtlyaéﬁfg:mw%ﬁ& ng Lo any

\mOCHZC'_':ﬂ;IZ or - OCI;\ZOSCBI A,OHMNQH GG mlzwoakylr@l partiquiar §He)c§&3|'hg claim
erein e group Ar | d

substituted with one Uhm R&%"}Q{fﬁs 1t‘)ﬂﬂ‘f\ts e@ﬁs%r}fﬁdﬁ #g I%’oup

consisging of A, Br,RFardlk déffféd iRElaim@tafd! ower al kyl (in particular

CH8), SCHo, NHCOCHS N(R (R8), OR10 and OCOR11 wherein Re, R, RO and R

are as defi e selegted ﬁﬂﬂoumqonsﬁt'%ﬁ%ound according to any preceding
clai mwherein Ar g%g EGANO czjé %d BF dﬁ@gﬂ%gqg@&t@gseg 4itholl, 2 or 3
¢y Brf '‘conpoutid” accor

nmet hoxy groups. Ing to any precedi ng clalmwherein Ar

is sel ected frobranched: hidroparbyingroup Svhigh indy [be unsupstituted ensubstitutedol yI ; and
Ris selected from H2, OCH2CH=CH2 and OCH2C=CH. 30
This Sheet Has B ﬁ%@%ﬁ%ﬂ%ﬁe% 00 rrr il W 01/17999
111ffdg QLI PCT¢|I’EBQ?/,W5, NO,and CF,,

NHCOCH,, N(R%(R%, SR™, OR" and OCOR", wherein R®, R®, R" and

R" are as defined in Claim 1.

7. A compound according to any preceding claim wherein R’ is selected
15 from: Cl, Br, F, OH, NO,, CF,, C.. lower alkyl, SCH;, NHCOCH;, NRYR),
OR™, and OCOR" wherein R®, R®, R" and R" are as defined in Claim 1.

8. A compound according to Claim 7 wherein R? is a Cy lower alkyl group.
20 9. A compound according to Claim 8 wherein R%is methyl.

10. A compound according fo 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 iwo rings, wherein the
25 or each ring contains 5 or 6 ring atoms, and any substituents are independently
selected from the group consisting of:
Cl, Br, F,OH,NO,, CF,;, Ci, lower akyl (in particular CHs), SCH,,
NHCOCH;, N(R*)(R®), OR™and OCOR", wherein R® R® R"and R" are
as defined in Claim 1.
30
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. e

L Ms 6 -35 19. A conpound accordin cpreceding claimwherein  Ar
represents phenyl, which may be m‘gg%n@gmgﬂﬂiisubstitut ed by one, two or
three substy i ndependent |yERS& a, Br, Kk , CF3,
CL 4 | ower yf‘klﬁ‘%@n particul ar CH3), NVB2, NEt2i SCHSand *’Eﬂ%ﬁw
thienyl, 2-furyl, 3-pyridyl, 4-pyridyl or_indolyl. R represents CH or
OCH2R , wherein R is selected from-CH:CI%Z, -Cve=CH2, 10 -CH=CH2 and
-C=CH. 20. A conpound according to any of Clains 1 tg, 15 wherein the group
Ar is a subsfltutArcampeunspecarding e, Clains 19 anegein, Bnds @B, unsiibstitytads | i ¢

group, said L GOl I : [ st

| east one of %%%%h%g&n%%gﬂg @f{o@h}%gfgirgﬁg ?ﬁgpsag(g?rg @gr%&ﬂg’s%aﬁg or

two rings, Wity atomsforminghone og twe cings,i wherginstherorGeachringatontains Sharr @i n any

substituent on the ring is as defined as for Claim1. 21. A conpound

according to M3AMSg ains 1 to 15 wherein the group Ar is 20 substituted

W th at gl east one substituent selected from NHCOCH3 or N(RB)(R8), wherein

RB and R8 are the sane or different and each represents H or |ower Cl4

al kyl . 22. A t&npddrempeund acesding te faimi11ovbersth R isphepdrein Ar i s

selected 25 fromthe group consisting of 3-pyridyl, 4-pyridyl, 3-indolyl,

4-di met hyl - am nophenyl and 4-acetam dophenyl. 23. A conpound of Fornul a

(1) sel ected 13.0mA henipgundvacmrding to any preceding claim wherein R and R"

o e BBt W A 1 oBafiiiad K1) T "MhaiR” 8P ottt
10 hydrocarbyl group.

14. A compound according to Claim 13 wherein R" and R" are selected
from methyl, ethyl, n-propyl and iso-propyl.

15 15. A compound according to any preceding claim wherein R represents
-OCH,CH=CMe;, -OCH,CMe=CH,, -OCH,CH=CH, or -OCH,C=CH.

16. A compound according to any preceding claim wherein the group Ar
represents phenyl \)vhich may be unsubstituted or substituted with one or more

20 substituents selected from the group consisting of Cl, Br, F, OH, NO,, CF;, Cy,
lower alkyl (in particular CHs), SCHs, NHCOCH;, N(R?(R®), OR™ and OCOR"
wherein R%, R®, R" and R are as defined as for Claim 1.

17. A compound according to any preceding claim wherein Ar represents
25 phenyi or phenyl substituted with 1, 2 or 3 methoxy groups.

18. A compound according to any preceding claim wherein Ar is selected
from trimethoxyphenyl, 3-pyridyl, 4-pyridyl and 3-indolyl; and R is selected from
OCH,CH=CMe,, OCH,CMe=CH,, OCH,CH=CH, and OCH,C=CH.

30
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111011 112111 21121 111 Ills TT WOOI717888 | 111111222222 10ber 1t i

111 PCT/ EPOO/ 08366 - 36- }muﬂﬂﬂmlmﬁ 2- enyl oxy) xant hen- 9- one-
-yi]-3-(3- qﬁ}‘pgﬁ“phenyl )4 B 177), B

1-[3- (3- met (YT BAt: 2- enyl oxy) x&nt hen® 9-bne- 4-yl | - 3- (3, 4, 5- YT VERPRO¥SE%y phenyl ).
- propen-1l-one (VIB 178), 5 1-[3-(allyl 01;%2 xant hen- 9- one- 4-yl |

- 3- phenyl - propen-1-one (VIB 175), 1-[3- hyl - 7- ( 3- net hyl but

2-enyl oxy) fl avon-8-yl]-3-phenyl - propen-1-one (VIB 166),

1- [ 3- et hyl -18. ( 3-Avedmhpound according to any preceding claim wherein

2-enyl oxy) fl avon- 8-yl |- 3-(3-net hoxy) phenyl - propen- 1-one (VIB 170), 10

1- [ 3- met hy| --TBBETEIRY | but |

2- enyl oxy) f | avon-pheityl] whichindy be uhsubBihited Yor BhBsttted b 1o @Rehred! B 173)
1-[3-nmethyl -7-(all yl oxy)fl avon-8-yl]-3-phenyl - propen-1-one (VIB 164),

1-[ 3- et hyl - 7-( aISFlgﬂ&!%ﬁ mgzsﬁn@rme@c@m hoxyphenyl ) - propen- 1-one (VI B

168), A5 1-[3-nethyl- l eyl INYC\Y 8 : .

yl] 23- 3,4, EB-t ri ne%/ho%g%lhep,ﬁy?% (ﬂ)@%%’br%"‘ I?VFEaHﬁ)('P particular CHs),

1-[ 3- net hyl - 7- ( 2- met hiMe,] NEL)XSGH] anddNHBOOHS; 3- phenyi propen-1 -one (VI B
165),

1-[3-nmet hyl - 7-( ZFWW'%'Y'ﬁ'BXW'I%W@rJWQM: ( 3- met hoxy- phenyl ) - pr open- 1-
one (VIB 16‘.9be€rg’§énts : _ _
o 1 (o1 50 B e O b B, )
LR o prefscreaia Cadh 00 o
yl'1-3-(3,4,5-trinmethoxy-phenyl -propen-1- one (VIB 174). 25
20. A compound according to any of Claims 1 to 15 wherein the group Ar is
a substituted or unsubstituted, preferably aromatic, heterocyclic group, said
heterocyclic group containing from 5 to 10 ring atoms, at least one of which is a
15 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 fo_r Claim 1.

21. A compound according to any of Claims 1 to 15 wherein the group Ar is
20 substituted with at least one substituent selected from NHCOCH; or N(R*)(R?),
wherein R® and R®are the same or different and each represents H or lower C,

alkyl.

22, A compound according to any of Claims 1-15 wherein Ar is selected
25 from the group consisting of 3-pyridyl, 4-pyridyl, 3-indolyl, 4-dimethyl-
aminophenyl and 4-acetamidophenyi.

23. A compound of Formula (I) selected from the following:
1-[3-(3-methyibut-2-enyloxy)xanthen-9-one-4-yl}-3-phenyl-propen-1-one
30 (VIB 176),
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24. A conpound of Formula (I) as—defined in any preceding claimfor use as
an antiproliferative nedi canent. 2!5 l nd of Fornmula (1) as
defined in W‘um&gedi ng claimfor |“Jmmlm "‘ﬂ"m)mtjre of gj,(g@Fg%nt for
the treatnent or prevention of neoplasfs.t This® Sifeet Has Beéen Repl aced
~~ 1111~ 111 W 01/17988 | 1!I1'1!j 111121121111 11111.111111 PCT/ EPOO 08366
L Ks -37- 26. Use according to O ai m25368sherein the neopl asns are

| pcated in the wuterus, ovary or breast. 27. Use according to Claim25 or
26 of a conpodHB8-(8iméthylbut-2-efyipxy)xanthen-9-chexbyi}B:(3rethoxy-phemgspropernt f or

the treatnment. of ﬁaclsk{,@iﬁ%and docet axel - resistant cancer cells. 28.
Use according to ahyh 25 to 27 of a conpound of Fornula (1) in

the manuf act urg3q8-rRgthABLL-REeRYIb .kaithéﬁ-gra@-x-gnrerm' Al B tri-petitxyphényd- t her apy.
10 29. Use accgrgi ng t%‘ any g* )g’ai ns 25 to 23 of a corrpounc)i@g? ,I?(I))r mula (1)
in the manuf act ur BrogendroneMIBAEB).f er ati ve nedi canent in combination with

e o 1 Ahe” 2B ARABY B irendIBRE Ayl 3. pHinyibiBot 8- Sels78), 0 81 M 29

wher ei n "t he anti C agen rrse t axel® or doCet axel .

The use accor di{8gnéthyld-(3-meylbut2tenyloxy)flaivan-BeyljS-plieryl-propenatrone for t he
treatnment or preveptlon,.of nmenopausal disorders and osteoporosis. 20 32. A
phar maceuti cal con&!@i"?’lﬁ)n conprising one of nore of the conpounds of

Formula (1) aS-[Q%étﬁﬂﬂ?-@%éWIH&[—Efé?@id&g)ﬂ%béﬁ-mglg@g:mEﬂid&?)ﬂh@ﬁyl-wbpéh-one or
nore pharnmaceutically accept abl e excCi pi ents. 33. A pharnmaceuti cal
conposi ti on accor di-e§e{¥WBA™Dm 32 further conpri sing

10 1-[3-methyl-7-(3-methylbut-2-enyloxy)flavon-8-yl}-3-(3,4, 5-tri-methoxy)phenyl-
propen-1-one (\/IB 173),
- 1-[3-methyl-7-(allyloxy)flavon-8-yl}-3-phenyl-propen-1-one (VIB 164),
1-{3-methyl-7-(allyloxy)flavon-8-yl)-3-(3-methoxyphenyl)-propen-1-one (VIB
168),
16 1-[3-methyl-7-(allyloxy)flavon-8-yl}-3-(3,4,5-trimethoxy-phenyl)propen-1-one
(VIB 171),
1-[3-methyl-7-(2-méthylaIlyloxy)ﬂavon—B-Yl]—S-phenylpropen-1 -one (VIB 165),
1-[3-methyl-7-(2-methylallyloxy)fiavon-8-yi}-3-(3-methoxy-phenyl)-propen-1-one
(VIB 169),
20 1-[3-methy|-7{2-methyleillyloxy)ﬂavon-8-yl]-3-(3,4,5-tri-methoxyphenyl)-propen—
| 1-one (VIB 172),
1-[3-methyi-7-(pro-2-ynyloxy)flavon-8-yl}-3-phenyl-propen-1-one (VIB 167) and
1-[3-methyl-7-(pro-2-yny1oxy)flavon-8-yl]-3-(3,4,5~trimethoxy-phenyi-propen-1-

one (VIB 174).

25

24. A compound of Formula (I) as defined in any preceding claim for use as

an antiproliferative medicament.

25. Use of a compound of Formula (I) as defined in any preceding claim for
30 the manufacture of a medicament for the treatment or prevention of neoplasms.
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one or nore antineopl astic agents. 34. A pharmaceutical conposition

according to Claim32 V\/nerel [H“ﬂ ﬂ Ell t 3tic agent is selected from
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26. Use according to Claim 25 wherein the neoplasms are located in the

uterus, ovary or breast.

27. Use according to Claim 25 or 26 of a compound of Formula (1) for the
5 manufacture of a medicament for the treatment of paclitaxel- and docetaxel-

resistant cancer cells.

28.  Use according to any of Claims 25 to 27 of a compound of Formula (I) in
the manufacture of an antiproliferative medicament for combination therapy.

10
29. Use according to any of Claims 25 to 28 of a compound of Formula (1) in

the manufacture of an antiproliferative medicament in combination with one or

more antineoplastic agents.

15 30. The use according to Claim 29 wherein the antineoplastic agent

comprises paclitaxel or docetaxel.

31. The use according to Claim 25 in the manufacture of a medicament for
the treatment or prevention of menopausal disorders and osteoporosis.

20
32. A pharmaceutical composition comprising one of more of the
compounds of Formula (I) as defined in any preceding claim, in combination
with one or more pharmaceutically acceptable excipients.

25 33. A phammaceutical composition according to Claim 32 further comprising
one or more antineoplastic agents.
34. A phamaceutical composition according to Claim 32 wherein the
antineoplastic agent is selected from paclitaxel or docetaxel.

30
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