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p&Sess SKET P liferative activity, and ase useful for the manufacture of
a EWorgagaRt HOTERNSefEE IR 1 OBl %é’eﬁm efo BT 10 ’@W r‘*‘"ﬁ’f'ﬁ“"" e dhe ['Guic

ciERe | caat.a Ghy{ Aerdb, %nld&,W@X@A}Y(Gﬁj' DLEASL ot » ;:iwe Ggf;'«:frﬁéar the begin-
|rEnt| on may al so be useful in the manuf act ure of a d| camenf for the

t E8gt nent or prevention of nenopausal disorders and osteoporosis. ~~c 1
~:§: ~ 3 > ~ 6~~t~fl ~4 WO 01/17984 PC d'/EP0O0I 0~367 _1_CHALCORIE
Ctﬂ’ARI NS The present invention relates to a nova! class of conpounds
%ch have structures related to certain naturally occurring and synthetic
clﬁcones, as well as to nethods 5 for the preparation of such conpounds
angzt o pharmaceutical uses thereof. The conpound

1=22=Bi phenyl - 2- propane- 1-one is known by the trivial nanme chal cone. Many
n&®ral ly occurring flavonoids share structural features with chal cone and
aB==referred to by the generic term"chaicones". Atso, certain 10

f E58 aswirds cHisncOneicogmaries Whi ch are al so classified as chal cones, have
ré&2ntly been denonstrated to have anticancer activity (Cancer Research 48
SE=g, 1 988)

(1)

COCH=CHAr

{57} Abstract: Disclosed are novel chalcone derivatives having Formula (I). The compounds possess antproliferative activity, and
are useful for the manufacture of a medicament for the treatment or prevention of neoplasms, particularly those located in the uterus,

ovary or breast. The compounds of the invention may also be useful in the m
anufacture of a medicament for the -
g vention of menopausal disorders and osteoporosis. redment arpre
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and chenopreventive activity in sone tumours (J. Nat. Prod. 53, 23, 1990).
In particular, quercetin, an ubiquitous flavonoid found inwpgaﬁgg,%mgs been
shown to 15 act on the proliferation of human | eukenic cells (Br. J. of
Haemat ol og¥.g1/4584489, 1990) and on other cell fines (Br. J. PCAMRSH0EEZ7 94,
942, 1990, Int. J. Cancer, 46, 112, 1990; Gynaecol ogi c Oncol ogy, 45) 13,
1992) and to possess a synergic action wyth comon anti bl astic drugs. 20 In
addi tion, sone natural or synthetic chal cones, described in our

I nternational Patent Publication No. WO 91 17749 and in Internationa

Pat ent Publication No. WO 961 19209 (Bayl or of Medi ci ne) have proved
to have a significant anti prol |¢HM§?Q§#&@&&A§%§ a variety of different
cell lines. 25 Although the nmechani smof action of the antiproliferative
.activity of flavonoids and chalcones is still unknown, it is believed to be

finked t thte?ﬁrés%f AGLE A8 PhiatditRts RBUBIQMIBES oliddinpypedd vitishriegerstructures
receptors. e action in vivo of these pol yphenol substances is certalnléS

mich nor §.@0ed eebiredh etturlly cchesimgcantheyninetisrehajeerasalasy walpgakaetiae

by an al nost WO 01i 17984 -2, ~ c~~~ 200 PCTBROO {:C
i ngpl ubi Ifot yhe prepaeation @f Spﬁh\ﬁ%l?owgsaavég %%’(R%ﬁ?% "%Faaﬁ {Igéo‘% ?%%?e‘ifi nked

to a rapid netabolismof phenols and a marked a#frnity for |ipids and
proteins. Surprisingly, it has now been found that certain novel chal cones)

chal cone ﬁwéjeééﬁ%?bh‘f@ﬁ frdiphahorogprepeheduese i paowincUhar thmetrivish wEroH
t he phenyl ' ring In the 1-position is substituted g{aéreg aced F)y ri n%s ith
cont ai ni nghadtenar Mang hetusetnt epmirripgstavenaidsr shase SRICBITEN | fearues oXv!
activity both on sensitive cancero I ek hehr argsd esd st
t o conmorchEnedns tf‘él""gp%rt?t irﬁfeéﬁeggg? #ictﬁgdb%ggp Ee%}é"tq es%}%gfﬁgggti (fﬁs& Soft

ang i - neop, | §489 iRAehtaxehicAngtedsle et alsstifict) a3 huhmiacnes dhage tex ety
ast@ct ofgi?ﬂﬁéeﬂog?%sgﬁiéghﬁ\/ﬁgﬁ?%%n, there are provided conpounds of i%qe
general FgsgRilamohstraiedan kayshamicarset ReEMIty (Sangsr dinseateh 48, 5484, P88
t hereof wherein: 15 Ar represents:. a substit Sk d

(pr ef er abaryd ghem@rrey entiyERGLYHY; '8 W%g?@%@%ggr éNagtE%% . gg’?%’a? %%’ym ic
or heterocyclic group containing fromb to 10 ring atons said ring atons
form ng one or two rings) wherein the or each ring contains 5 or 6 ring
atoms, any, hetieuRe) querdstimgrsebigaiteds flavoniid Dund irsplaaiy. Basdeensernen2p

on the Ar gro bei ng i ndependentl|ly sel ected fr t he LSt

(150 . (w5t @ the eyoRteraapnas pwpieaerni celt 1B e HEEgRISb e Be.
articul a h is ' j aber eht. R6Cairer, R&A6,

gre t he siﬁgggu)f’ﬂh&(‘?'% &TER C%’ﬁli')‘%%c 'répragg;lg})rrlt'és'\,i gwézé%%\?er C, -0 al kyl, ' -~
MAC 2~ti 44 1%)1'9@ OVreieiolodt Drplegpnds,alSatiiREdndr taRRASASSt R B/ TR

C .a straig or branched hydrocarbly group which may be unsubstituted or
subsi i t ut ectidry wiith Zogngors abtbliastie ftriygsel ect ed from

20. In addition, some natural or synthetic chalcones, described in cur International
Patent Publication No. WO 9117748 and in International Patent Publication No, WO
96/19209 (Bayior College of Medicine) have proved to have a significant

antiproliferation activity on a variety of different cell lines.

25 Although the mechanism of action of the antiproliferative activity of flavencids and

chalcones is still unknown, it is believed to be linked to the interaction of these

compounds with type Il estrogen receptors.

The action /in vivo of these polyphenol substances is certainly much more

30 complicated. All these compounds are generally characterised by an almost



- d, Br, F, OW, NO-and CF;, and (l) -0COR'; wherein R' represents a
saturated or unsaturated lower C,.~ straight or branchedlahj/dﬁ@%ﬁ}ﬁiyl group
or a phenyly@ooups4 R represents OH, OR or OCOR', wherein R ! as
defined above; and R represents H or a lower C,.estraight or E?ﬁm@(g%s
hydrocar byl group which may be unsubstituled or substituted by 1, 2 or 3
substituents selected fromG ,-Br, F) OM, NOs and CFa with the proviso
that: (i y when R = CH, and R = OH the group Ar cannot be: 3-pyridyl,
4-pyridyl, 4-methyl phenyl., 3-nitrophenyl, 3-nethaxy-4-eihoxyphenyl,

3- mat hoxy F@rmpRistR &gﬁm{w I WEKEINeNEi ifetivp) i ;e aper bioavailability linked to

2- hydr oxy-_3, 5-di Yle 2- r.ooy- 5-.net hyl phen 4-chl cr pphenyl ,
phenyl , S?nreﬁspﬁ%@%%%‘%ﬁ éf—%e?'{%gf-%aeﬁ‘ﬁq%egra@pﬁ d*%?ﬁ%é{/’ﬁﬁg’ﬁ@ﬁ?}e@)
when R =CH, and R= OCOCH,: the group Ar cannot be: phenyl,

4- met hoxyphenyt, 3, 4-di net hoxyphenyl, 4. (N, N-di met hyl am no) phenyl ,

3- i net hoxBurpdeingky phidnphs 3w, Heent fedrib xshatengttajn 2nmhdl oclogloaiyds, Walcone
3, 4-_et hyl en.edi.oxgphe yl, Q&}?% V\/n\en R = Hand R= OCHs aor, OH, the group Ar
canRot be SBTHBHNER ARG f1ElcalifyanalpSpgsninp 2tiqilar gRas i which, the poepylriag in

group Ar ngt - h r L (0)'8 e .o 1 ~~~ 2a4 -3A
A preferrgggcﬁ s%qgéﬁ%pgéﬁgs o%bF%rrn%pié%gf&%?eﬁﬁﬁgsgxwé?gﬁ Rpe or more
repr esent eterdebshis! wosdess algrasites Entivididetaticef Sty batooR deRsitive cancerous
het er ocyclic group said heterocyclic group containing fromb5 to 10 ring

atoms, saicéllsiang ant &@blswhighage segistant tacammen chimotherapératiordrigs hincliunding -
cont ai ns or,_ 6 rin . LLhe heter.oato being selected fromN, O and S,
and any sg%éé?ﬁeai&eg“%lﬁ% ean,&f‘"nS?B{?ﬁt‘B@%gﬁFnBaﬁgﬂﬁ@n?'l"ilggﬁﬁmﬁg fromthe
grqpp consisting of: (a) Cl, (b) Br, (c} F, (d) &i, (e) NOz, (f) Cre, (9)
G a tower alkyl (in particular CH3), (h) SCH3, {i} NHCOCH3, @ N(R6)(Re}
wher ei n REhasdaRerding ttheng aepedl ofdnefpeesant ianantanhtheep ees prowidédor | ower
C, .a al kyl r ef er ab and ar he sane or different and each
represent §° Qﬂungmgﬁﬁgﬁge%?rﬂﬁ??ny%b)ﬂ? wherein R represents a saturated
or unsaturated lower C,.s straight or branched hydrocarbyl group which may
be unsubstituted or substituted tﬁ‘!l, 2 or 3 substituents selected from
Cl, Br, F, Ov, NOzand CFs, and (}) -OCOR', wherein R' represents a
saturated or unsaturated | ower 6 straight or branched hydrocarbyl group
ar a phenyl group. In a preferr S conmpounds, Ar contains a basic
nitrogen function, for exanpl ¢ ¥~~4 wo o~n~ssa PC s

/ EPO0/ 0836~ by virtue of a heferocycl dgen ring atg? bei ng present,
or Ar may contain a substit y slC nitrogen, such as an am ne,
or an acetam do function. ~F 7S dihgky” theAr group is preferably a
substituted or unsubstituted {preferablytaromati'¢c), heterocyclic group,
said heterocyclic group containing fromb to 1 Oring 5 atonms, wherein at

| east one of the ring atons is a nitrogar@ECiFr&idAdny substituent on the
ring is as defined as for Fornula (1). Particularly preferred Ar groups

i ncl ude pyf bhHarRladerdRbNY apeeﬁggwéai%ﬁéswa%étr%rﬁwv&?{eréipfmounds of
Formula (I') are those wherein Ar represents 10 a substituted or

und@bst i t Areepregsesissrabl y aromatic), carbocyclic group, said carbocyclic

group containing from5 to 10 ring atons, said ring atons form ng one or
two rings, V\/neP%W@s?'ﬁgegroréﬁ@HBﬁ“ﬂ'ﬁeé:éﬁ'ﬁ‘?\’\%’%aﬂ?mét‘P)r SErRaQyRlic ertetesegyclic
substituents og 4 oHid carbocyclic or heterocydlic 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 being sefected from N, O and S, any substituents
20 on the Ar group being independently selected from the group consisting of:
(a) Cl, {b) Br, (c) F, (d) OH, (e) NO,, () CF,, (g) C,_, lower alkyl (in
particular CH;), (h) SCH;, (i) NHCOCH,, (j) N(R®)R®) wherein R® and R®

are the same or different and each represents H or lower C,, alkyl,



group being i ndependently selected fromthe group consisting of: (a) C,
(b) Br, (c) F, (d) OH, {e) N, (f) CF3, (g) C ~ lower alkyl {in particular
15 CH3), (h) SCH3, (i) NHCOCH3, (j) N(R6)(R8) wherein R6 and are the
same or different and each represents Hor |ower C A alkyls ¥ deﬁWiwher ein
R represents a saturated or unsaturated | ower C ~ straight or branched
hydr ocar byl group which nay be unsubstituted or substituted by 1, 2 or 3
substituents selected from 20 Cl) Br, F, Owe, NOZand CF3, and (1) -COCOR',
wherein R' represents a saturated or unsaturated lower C,, straight or
branched hydrocarbyl group or a phenyl group. For the conpounds of Formula
(1), any substituents on the Ar group are preferably 25 selected fromthe
group consisting of: NHCOCH3, N(R6)(Re), OR and -OCOR', wherein Rs, R8, R
and R' are as defined as above for Férrmula (1). R and R' preferably
represent a saturated or unsaturated C, ~ straight chain or branched

hydr ocar byl group, in particular nethyl, ethyl, n-propyl or isopropyl. 30
Of this prefeggpdREivaessin R repreperds @rsabirgied goytsaUaas WivehCeme or more OR

groups, _ ~ ~"AR,2004 1/.17 EROHe 14 8| represents a
saturated or ﬁ%%P&B@Bd\AWQB%éPW&?'%ﬁ‘sQ‘?ggﬁt orQ%%g%%s\rqggﬁﬁsgrugcar byl group.
An especi al | y gurefittedasy 12 og8 eupstihentseseteded iRt i cul arly preferred Ar
groups include phenyl,.o e [lE ) dtuted with 1, 2 or 3 nethoxy groups.
5 For the pref erre&ﬁc?'ags&%?’r% uUnds wherein Ar conprises at |east one
basi ¢ ni t r ogenghdi (FOQOR", aherein T eipresents eapiuied Rid-nsakEResbISWsT i ¢ ring, the
basi c nitrogen function is provided | fed t-bocyclic ring
conprising at Iceaﬂra'giﬁ‘embﬁﬁgﬁq’?fedﬁ?ws ! é‘t:c’thégﬁ??o?n‘in\l C or N(R6) (R8),
V\herehr\.e%saﬂd Re are as defined as for Formula (1) 10 For the conpounds of
Formul a (| ¢ hiy. € andpsadineabedve:aer C . straight or
branched h@i‘r 5&@{/@59300%&'?%?‘\%3%?@”' zgr, R represents OCH=C(CH3) 2,

OCHz Clyg76pv@serBOHA HOMer G StAOBIGr branghedRYFSTRERY ArPyP BRiER BIFYERE grou p of
conpounds, ate_ t BOSRMDREE] N 27 d sucsbent ededieommiterm £, ome mohoxyphenyi,
3- pyr i WPFEEETBYFI dyl or 3-i'ndolyl and R is selected from OCH=C(CH3) 2,
OCHzCMamd3EERs 15 OCHZCH=CHZ or OCH2C= -GH. For the conpounds of Formula (1),

R prewwwigcp{rﬁﬁents a lower C $ straight or branched hydrocar byl
group) especi al | rTE?hy 21 Ad_yrther group of preferred conpounds of
Formula (1)1 ncl"%ﬁ'é Aot IhE Pt Ar represents phenyl which may be
unsubst it ut ed othesubstArtcatretbehF-puify! 4PNENS r‘-‘?%?yzﬁ‘%gﬁ%?‘??pusﬁs

i ndle_pendent |y sgl_rgg,;\g,q,_j_g{g%nﬁr , 3EmgtﬁBéeq,mmxy;_ﬁﬁFéhy!,C;dgN,nw al kyl (in
pal‘.IW| ar CH3), NP, ~ez, Cet=t2, %5 S deo N‘I’*WZ'“%%%&"XE‘ -_fu_ryl, _
3-pyridyl, 4-pyretpiedroPiag) ¢rivapy SERT or , rein R is
sel ected from - %@M@le@m@j@henﬂ—mmm A-ropthogephengl, ©8~R 2~0~ It
wi ||l be appreciat .tQat %E?Punds of Formula (1) which contain a basic
amino function o éd to acid addition salts, with

phar macol ogipal | whencR'epCibired Aei@EOCHsy. hydrochl oric acid and phosphoric

acid. Suchsal t 5 are, alSRuiREbEdRn D Alfanenerem, 3, scmmiteppneny),
4-(N,N-dimethylemino)phenyl, 3-methoxy-4-acetoxyphenyl, 3,4,5-tri-
methoxyphenyl , 2-chlorophenyl, or 3,4-methylenedioxyphenyl;
(3) whenR' = H and R = OCHs or OH, the group Ar cannot be
4-msthoxyphenyl; and
(4) when R' = CH, and R = OCHy or OH, the group Ar cannot be
4-methoxyphenyi or 3,4-dimethoxyphenyl.



The present invention also provides the use of a conpound of Forrmula (I):
(I') RCHAr or a pharmaceutically acceptable salt or solvate thereof
Wherein: Ar represents: a substituted or unsubstituted, (w&gﬁeg&@ly
aromatic), carbocyclic or heterocyclic group, said car bocy

het erocyclic group containing from5 to 10 ring atons, said ring atons
formng one or two rings, wherein the or each ring contai ns 5 or Bring
atons, any heteroatons being selected fromN, 0 and S, any substituents on
the Ar group being independently s¥-ected fromthe group consisting of: (a)
Cl, (b) Br, (c) F, (d) OH (e) NOz, (f) CF3, (g) C,.s lower alkyl (in
particul ar CHs), (h} SCHa, (i) NHCOCHa, (j) N(R6) (R8} wherein R6 and RS are
t he sanwetarredi fiésy ehtompoliretscdf F@rpm@ﬁmme Hhose Wiomen A, repraddayd 2 (k) OR

wherein R r d _or at ower strai ght or

P ame R BB BB bR Dot BRI et eid eV R Poa by 1.
2 ar %@J@b@dritélue@tfsxseltecmemné EQMsS, @éi,d rBrg atEms%:n@J&eaﬂacﬂw&‘-&gsand (1)
-OCOR', wherein resents saturated cr unsat urat ed | owe Gi,-

strai d‘fﬂe“?ﬁ‘ tfmfn JI'-)%‘FFSE‘&F P QTR Fiogs: g‘ep%%ﬁ&ﬂat‘?j?%aﬁ'ﬂgﬁeﬂ%? sents 1
~_~~~ i200N; BAHIS, AR a8) s KERIsntNBR IR A FRoupBEnRindenasnileldisiagy above; and

R represents Hor a |ower C~.~ straight or branched hydrocarbyl group
whi chfmﬂ’@eﬂfﬁmg%‘éﬁ'ﬂﬂ@t@d or substituted by 1, 2 or 3 substi tuants

sel ected fromCly, OBy, 'NQZN@” HEBs (Gct H% TRAAGE WahiBlar
antiprolif %))atl Ve rre |car{rent r?ﬁ)cu %r(é) co Eﬁ@ i ﬁc e pr esent

i nvention rys)HB) GSER.UI) N*chOtQ’ré h’ﬂ‘ﬁﬁfﬁ ABE Wféﬁr‘@fﬁ’l % MRCQMhE skoe arhe

Lot e LRI G 0EAAG TBuc P IR ACIRl RS 8ol R A e 1 | D
uterus, ovary ar reas arti c oun useful for the
manuf act ur esanfe @'dré@heoamwﬂmrectrh@ma; é{airrie\mer @a& @yl ék) @El%sh&rlaaat are
resistant tow r 1) may
advant ageo f%gﬂeg%(gda %%ﬂ;g%%b%e%ﬁ ﬁSéth%%?é&?%g gﬁﬁ@’h O? %k%‘oe{r?bl ned use
of a corrpou-ryaﬂr@:fartﬁd)rgmdua wHigh amegy ammmlsaknstmntbd mm;blsatmlted: bagenz orespecial l'y
paclitaxel or goc G‘f Tpﬁ conbi nati on therapy may involve sinultaneous
or successi VESHURHR Ef'cé?ch of a conpound of Fornula (I) and an

anti neopl astic emeth BtMé] NOpdid@rion therapy fornms a furt her aspect of

the invention nds of« t he inventi,on be fu din the
nmanuf act ur e® ’bq(')a%%a%l caffeRt't & "PRESPPEA ﬁ%tHfat%?xW%Vé‘ﬁ £ c%ﬁo ﬁéﬁopausal

di sorders agghigisitor Gpaiapet hydiduripi gsaiy of ayeedyil grodpur t her i ncl udes a
pharmaceutical conposition conprising one of nore of the conpounds of
Formula {I) in conbination with one or nore pharnaceutically acceptable
exci pi enkprefbeed BeNdI @mpddridsNancditaite $0idshedtrbyerRyicidn, ifdd asairipad, i ve
exanples and with reference to the acconpanying fornulae drawings. =~ 1 ~k~
2~~4 WD 011 17984 EXAMPLES Exanple 1. - General conditions to obtain

chal cones. R KOH, Ar-CHO 5 Method A



A solution of KOH 50% (3 m) is added to an equinol ar sol uti gn gé 2%ﬂgetone
10. @075 nol) and an al dehyde t0.0075 nol) in ethanol 95% th @ i nis

- performed wadgheaergetic stirring at roomtenperature. The rSAc ion is

| eft under stirring for one night and then diluted with water (g PO0N8367
acidified. The precipitate is 10 separated, by filtration and dried under
vacuum The conpounds are crystallized by'%t hanol or first separated by
chromat ography and then crystallized by ethanol. Method B. A solution of a
ket one (0.0075 nol), an al dehyde f0.0075 nol), piperidine 15 (15 m 1 and
acetic aciby ('Ivtﬂenﬁ:g a hetetogyclal niitagerosag (aﬁmﬂb)emg; preserite orUAremiay keatamh a
for 5 hours Pb ar sieves are added, to the solution to elimnate water
and ¢ howebPshiient Beping a BESE ssoghau n o1 prine ecappesiamIda con. This

|1 | d
ool pi t aeSePRIAGY, IRl IEER R BRI o SRSt ed i uS Rt ThBany
IrD eC_SI_ II gggollgém?tit) Gﬂeﬂ%fe@%!%n@ﬁo@@am h@ﬂar@@yéfid besu P bnMhikd from 5 to 10 ring
~~ R-A~" ~~~4 -s

1- [ - Met hﬁtcmsmbmlﬁﬁfpb@aﬁscﬂe@f;thewy @dmm@rls mmtrggen atqrpwridiang-skibytithent on

ropen-1- see ac for V18 A sol ution of KOH

2092 (3 nﬂj ég é?dﬁ%@c%%arﬁg% gg}"a@b wmga(glfy pre errgd Ar groups include pyridyi
4madt yl - 7524 h | prop- 1- enyl oxy} - 8- acetyl coumarin t2.74 g, 0.0075 nol} and
pyridirr3-csr o cy aidehyde t0.8 g) 0.0075.nmop in ethanol 9596; the

addition is performed under energetic stirring at roomtenperature. The

reaction is left under starring for one me'gg and then diluted with water
and aci di N SeFONgRISHRERY greun W@@W mydlaiDiarathase wherdin Avepraizents

m a0 156- ??F%%H@i?% r bl e ly Sy S3rboiis vroul. Sei tgrcysic

122@;42) 69%@0&%1&&1@} f}om 5 té 1'11291519%6’1415533% ﬁn@‘latbﬁps foﬁﬂzi'r@g tcg-n%é ?Dé’ }lqi-;gs

gi) é; 87( 30- grhmmrthelclan—pgcrx r@g ¢cmtams|—5 od 6-riBg Qatdamp aﬁd%hy Enubétlti)entg chBhe Ar
: . hxe .

1-[ 4- I\/g}[ h%%"p( ge'ﬁsnﬁﬁéﬁﬂﬁf‘dﬁﬂ%§?@>€§6}%ﬁ%ﬁ%%%@%ﬂ%ﬂ@@9ﬁpr openl-one (see

accomany | oy AL B0V, OLi I S QLGN KRN BR (e Sulr

added to an equi'nol ar soI

mat Byl but - Z- en@Haky(h)S@Eigt ()i NHORCH;, (])ENQ'-ES)&RS) WvHrén RbbhdaRd drenres sy de
t0.8 g; 0.0075 %& i n efhanol 9596; the addition_is performnmed under

energetic stirf gt 3bRRCnIRATEBEaPE her lower Gmuaék}{feﬂ() AR véeraini my°
for one i o apdh gl L Ul ol coand acr i e UIgRIEEIg) LAt Ag,

separated by filtration en under “vacuum

crystallized byy@ﬁwmbyl- gng: which %ague‘ UPsQBSEiuteR) or s'kﬂtfkti‘t@t&j H}N\@ r3
tCDCta)S 1.69 is; ; 72 is. 9H):2.44 (d, 3H, J ~ 1. .6’5t8,
2H J = 6.5 H2$Ub§it9@ﬂ %eptﬁdirom B. i B id, i)i, J ~ 1 2 Hz) 6.9b td.

= 8.8 Hz); 0 7.10(d, 1 H; 7.30-7.40tm
3 .7a5 752tmff}2ﬁ§df‘7éﬂg"‘f%aa 3{] =89 Hz). - ~ ~9~R 2~0~ WD

01/17984 _g_ PandERADOBBET vﬁ%@r@m R'represents a saturated or
1- [ 4- Met hyl - 7- ( 3- @t hyl but - 2- eny| oxy)cgumarl n-8-yl|-3-(3 ¥ Yngalurated lower C,,

met hoxypheny| ) piraighh o7 boarcheskhydrocanyh gyoup drap!ueay!cgraupng VIB 120). A
solution of KOH 50% (3 m) is added to an equi nol ar sol uti on of
4- et hyl - 7- (35 net hyl but - 2- enyl oxy) - 8-acetyl coumarin (2.14 g, 0.0075 m)l)

and 3, 4, 5ggp tHée?S %Sgﬁ@@zﬁl ESss ?]an 75%5%8@%50%% '&ngl'&gﬁ %rg% atbhye

addltlon is per under energetic stirrin roomte

repBtion sedettetit frontehe sgroupi sgndistingtd: NICOGRG NIRY)(RHA) WhRde \ﬁnﬁhd@cgﬁ’z
and acidified. Tl"geﬁ ecipitate is separated by filtration and dried under
vacuum Twge @nds R areeats ggfimed ragaebove foo ﬁgjm‘wla $I)gR(‘5’fand R™

a3 gﬁfgf%fﬁé@%?g%e?? g, o s STRI] £ preight §hiTs ranched
5.34-5. 3&15/¢1?bcéfb§') ?rcﬁ.iplﬁnﬁaﬁmcll éﬁme@hﬁ:”e?l@@fl j-g%pﬂﬁ? %&; : 6 95 (d, 1H,

J = 8.9 HZ) 15
npl e 5.

1 4 N@th | 1yl oxy) coumarin-8-yl]- -(p ridi ne-3-yp-pro

e (s HH%%%&E&%%&F r A1 '8 RIeeReRY wlasfit]ﬂtgd fsenet%m@re Qﬁf BOLIPS,
n1) is added to an eqU|nDIar sol ution of
4- et hyl - 7net hyl al | yl oxy- 8- acetyl coumarin (2.04 g, 0.0075 nop and
pyri di n- 3- car boxyal dehyde (0.8 g, 0.0075 nol) in ethanol 95% the addition
is perforned under 20 energetic stirring at roomtenperature. The reaction
is left under stirring for one night and then diluted with water and
aC|d|f|ed The preC|p|tate IS separated by f||trat|on and drled under

o oy S ~ o~ B Y N I




- 1 ~3~ R2~~4 WD 011i 7984 -10 PCT/ EPOO 08367 Exanpl e 6. . 1 MAR 2004

1-[4-Methyl -7-(2-nmet hyl al | yl oxy) coumari n-8-yl]-3-phenyl - propen- 1-one (see

acconpanyiwg of /gl @ drawi ng VIB 1213. A sol ution of KOH 50% &3 i s added

to an equi nol ar sol ution of 4-nethyl-7nethylallyl oxy-8-acetyF 5@?&?@%7’( 2.04

. g, 0.0075 nol) and benzal dehyde (0.8 g, 0. 0075 nmop in ethanol 95% the

- addition is perfornmed under energetic stiYring at roomtenperature. The

reaction is left under stirring for one night and then diluted with water

- and acidified. TQg precipitate is separated by filtration and dried under

~vacuum WReredhfourRPiesenty &t aglurated tryunsshaaed lowe egil}étrégm @f bRiredHel
S : 4.55 (s, 2H);

165 10 (Warosrby GRS, B depecisllySyeleiag R asapas methyl. Partisdariigjeremraz
(7 d. 1 H algrolifsieiude deryi 37 phthyfMdbstifufel Vith 112, BJmEtr?é»g(yl_ézr?m}psExanpl ©

,1: [ 4- Met hyl - 7- ( 2- et hyl aOyl oxy) coumari n- 8-yi ] - 3- ( 3- net hoxy- phenyl ) pr open- 1-
one (see acconpanying fornula drawing VIB 162). 15 A solution of KOH 50% (3
mp Y s add@d thePEieEqH Farart senpeunds whereindirtopmprises at least one basic nitrogen

5 ot hox ARy aoR BEErSROAP fopteb s s arpicicla ReolheSBasic itramsainationds
per f or megre\igded bynarget dJTCthétda_rrlecE&Q:Iié‘?n?Efeﬁnﬁx%ﬁgﬁg ;agtll\#{iﬁn\%?g%ﬁ?ﬁf&htos@é%ted

| eft under stirring for one night” an

aci di fi efronThEGOEdT por BB XB®)s eiherein &F and RP bte akidefinet &2 fod Fbasliander
vacuum The conpound is crystallized by nmethanol to give 1.6 g of product
mp. :85-87C," HNWR (CDCI 3) 8: 1.74 (s, 3H); 2.43 (s, 3H}; 3.85-3.883 (m

3HN; 4.5 . = 06,16 (s,, 1 . 6,93 , 1 H_J

i Hz;ﬁogsbez&?%’?dlbr%i ‘g"df:zo'i'léi"ﬁjp: P%‘?Sr&ggea?'yl‘ie'%'ﬁ%e%ﬁ)ﬁn%%“eFﬂté‘ﬁﬂw?r €80

d, 1 H, sttamghl @rtiranchédoh: - Jlafd =

(1-[4- by oy arghk Bf hyl al |yc|(rg§a§°£§r'}%hr‘f nf;g-e@#]ﬁ%%!??’ss%?%?ﬁe SSHC(CH,),

phenyl } - 8=z, (@@é’ﬁé‘ﬁé‘ﬂﬁ@]i@@%@ﬁﬁﬂ.a AnaesperiallyB prad¢red\gisth pt bPN

of KOH 50%&3 mg i t gged to an, e ui{’ml ar sol ution of 4-nmethyl-7

met hyl al -8 t u : 1CQ HeOYBNRDYY) ¢ X, i ity
FONBRYAES 218 IS WHereiR Anidsalegtod fiogyahay) timetngxarheny Feyi

per for mod ap Sy 5 Tl TR U Seleerkt RHRL BeiL e pcthebBsCt.
st brri ngOaH Lt He P @tiyCeCHIhe reaction is left under stirring for one

ni ght and then diluted with water and acidified. The precipitate is
separated by filtration and dried under vacuum The conpound is

(G o) Koo of Pormdte'), B /pbrlal) teefla njven Lossiaiahaigr.
4.98 (d,brahchdd hytibothby! Q;ﬁﬁ,(@?pe%mdynﬁtﬁgg(s, 1 H; 6.93 (d, 1 H J =28.9

Hz); 6.94 (d, 1 H J =16 .23(d, 1H, =16 Hz); 7.61 (d, 1 H J =
8.9 Hz). Exanple 9.

Aeorpary S hlE. SRR Golietult of imido dDunClarimose ey | s added

to an egay r@g,l,—@gerﬁgl ution of 4-methyl-7allyloxy-8-acetylcoumarin (1 .93 g,
0. 0075 nmol ) and benzal dehyde (0.8 g) 0.0075 nop in ethanol 95 % the

addition is puvenyl,mwchichdmayeber grsubstifiitedr bnGutstigem %F”Bﬁb?t%e%r TR%ee
reaction is left under stirring for one night and then diluted wt
substituents independently selected from

Cl, Br, F, OMe, NO,, CF,, C,_, lower aikyl (in particular CH,), NMe,, NEL,,
25 SCH, and NHCOCH,;

thienyl, 2-furyl, 3-pyridyl, 4-pyridyl or indolyi.
R represents

, OH or OCH,R", wherein R’ is selected from -CH=CMe,, -CMe=CH,, -CH=CH,
and -C=CH.

30



15 water and acidified. The precipitate is separated. by filtration and
dried under vacuum The conpound is crystallized by nethanol to give 1 .1 g
of product rn.p. 136-139C, ' HNWR (CDClI 3) b: 2.43 fs, 3H); 65 (d, 2H

= 5.1 Hz); 4.25-4.55 (m 2H: 5.1 5- 5.35 (m 1 H): 6,169, Mﬁ\’l—ﬁﬂﬁ% 93 (d
1H J=89Hl; 7.03(d, 1 H J =16 Hz); 7.04 - 7.15 (m 3H); 7.15 -
7.26 (m 2H); 7.33 (d, 1 H J =16 Hz); 20 7.64 Id, 1 H J = 8.9Hz).
Exanpl e 10.

1-[4- Met hyl -7-(al | yi oxy) counmari n- 8-yk]-3-(pyridin-3-yl)-propen-1-one. (see
acconpanying fornmula drawing VIB 161 ), A solution of KOH 50% (3 rni) is
added to an equi noi ar solution of 4-nmethyl-7 25 allyl oxy-8-acetyl coumarin

(1. 939, VPSRl B hYpbHR-F-Eakbaxyalaehysmt4if. Sbssic %@&75 mol) in

et hanol bS/o the addition is performed under energetic stirri ng room
t enperfanaipe mahes Feaeriedno e d|asotion f@es. Wit PF@FH&CP@EfQ?H)éaﬁ?P@Fﬂ %md t hen

di | ut e r i y

filt raatl onég] ﬁ%&r&%hef unﬁgéﬂ%é@%&%o%;ﬁgec%@ﬁ@ i@rg azsr'f/@?g?ﬁ ?gggby et hanol
to gi veegerbirgreoficpr oduct 30 mp. 124-126"C, 'N-NWR (CDCI 3) b: 2.43 (s, 3H);
4.65 (d, 2H, J =5.1 Hz); 4-_25 WO 01/17984 -12 - 1 MAR 2a4

PC f BPOOI 08367 4.55 (m 2H); 5.15 - 5.35 (m 1 H); 6.16 (s, 1 H; 6.93 (d,
1 H JTre BeSehidhyerfiof@lfochrodidéd the usebf @ ddzpounrd30Fpdnuia (l, J = 16 Hz); 7. 49
(d, 1 H J =8.9 H); 7.83-7.87 (m 1 H); 858 (d, 1 H J =5 Hz); 6.87 (s,
1 HL. 5 Exanple 11. 1 - [4-Methyl-7-(allyl oxy)counmarin-8-yl]

1(3 m) is added to an equi nol ar sol ution of

4- rrethyl 7al | yl oxy- 8- acet/e g Rtl. 93 g, 0.0075 nol) and

3- met hoxybenzal dehyde ( .01 g 045 nol) in ethanol 95 % the addition
i) 10 at room(t}mperature The reaction

e then diluted with water and

(% sepaifated b§ filtration and dried under

vacuum The corrpound is crystallizead by nethanol to give 1 .6 g of product

mp 61-63C ' H-NMR (CDCI 3) 8: 2. 43C(QCY-{3WHA3 82 (s, 3H); 4.65 (d, 2H, J =

Hz) 5.20-5.42 (m 2H); 5.82-6.02 (m 1 H; 6,16 (s, 1 H); 6.90 (d, 1

J = &% rila'imléééunczlnﬂécc(aézamelséﬂ ordsctvalé thdapof Wh&8in7. 15 fm 3H); 7.15 (d, 1

J=16Hz) 7.207.29 (m 1 H; 7.30 (d, 1 H J =16 Hz); 7.64 (d, 1 H J

8.9 H)IepreseRiEnpl e 12.

[? Met hyl akdb%hbxdmw}xemwém@egaraaugéagcggﬂ;cﬁ;ﬁr&mbirmxywpmwlcy%: oggg}- (1:?0

e (see acco anyl n rawn . ‘ 0

) is adde d; &P, éﬁ‘dg:ﬁ\m%naﬁ 8e{Rciygthc Fpup oo)ﬁialmng f'%n%%tg tlbﬂh'g ston%é

m

4- et Eyl Ealda(dl:g at&mmw:h@@rwmrm r(nl;s%hq,eirﬂth@@?ﬁamrthg muaamsh 5 ordd

3- met hoxybenza 007 an o ition
i's perfo?/rreoﬁ UH%I@P}/’@n yg*é‘?t?Ta@ﬁ'lsrqei‘%sei?m?%%m%%gp%%u?’y "%Fﬁitugret ction is

left under sgh fHd ArbGs bEIRE inticgbhaeny st.elmwl frbtrt %ed ngdphcamatsemg ahd

idified. Th d
Vacuum The conpdaniti & B, £ TRSER ) Ram i Ieeer™ e 87 oroguco
mp. i38-140C H NMRid2X2 13y, (B S@HQ&I)(PSHCGH)Hs a)rsaﬁ(& Pihdram FGHd =f. 65 (d

2H, J = 5.1 Hz); 5.25 - 5.

6.74 (s, 2H) 9%81“&553(% Ofsﬁg’ﬁr’ne*’e?‘ f@d(%?"?‘f‘iﬁ”eﬁe'“é %O’F&C)we*’fﬁ 2(15‘3(?“‘;‘7 29 |d
1H J=i %{ O?@‘(Qherlbm"Rerepre%e%sa&@tureted*orl\ﬂaﬁanaatedmﬁlme7984
PCT/ EPDDY 08367 -1

1-[ 4- Met hyl - 7- (prﬁ@@tﬁﬁfm?éwWW%%ﬁp which masbe HNEEsHigsH o |
phenyl ) - propen- 1- qnR.{ 3880 AECHOBPRYHAAUERE Buleiel mWhng VI B 126) . A sol uti on
of KOH 50% (3 nml) 1s added to an equi nolar sol ution of

4- et hyl - 7pr op- 2- yny| dxlyB8-Fa&df&: NG@uathEfm (1.92 g, 0.0075 mol) and

3,4, 5-trimethoxy 3 y%@ﬁhy%ré& 7 %re&n@é)z@amed EnurRbhaned 1B 0; the
addltlon IS performe under energetic stirrin room tenperature. The
reaction is |left Gnesraight ¢rrhr$rg:?‘@drhyer@aﬁip)dmfo%af@HEﬁ“ﬁQ[%’Ped with water
and aci dtﬁfl ed. The precipitate is separated by filtration and dried under
vacuum THEPESAFSund is crystallized by ethanol to give 1.1 g of product
mp. 191-93C, ' HNWR (CDA 3) 8: 2.45 {s, 3H); 2.53-2.56 10 (m 1 H;
3.83-3.85 (m 9H); 4.82 (d, 2H, J = 2.2 Hz); 6.20 (s, 1 H); 6.72 (s, 2H);
6.92 Sd, 1 H J =16 Hz); 7.12 (d, 1 H J =8.9 Hz); 7.15{d, 1 H J = 16
Hz); 7.67 (d, 1 H J = 8.9 Hz).

H;
H,

1-
n



Exampl e 14.

1-[4-Methy) - 7- (prop-2-ynyi oxy) counari n- 8-yi ] - 3- phenyt propen- 1-one 15 (see
acconpanyi ng fornmula drawing VIB 124). A solution of KOH 50% (3 m) is
added to an equi nol ar sol ution of 4-nethyl-7prop-2-ynytoxy &-@gﬁgﬁ%coumrl n
(1.92 g, 0.0075 nol) and benzal dehyde (0.8 g, 0.0075 nol) 95%
the addition is performed under energetic stirring at roomtenperature. The
reaction is left under stirring foreﬁo e night and then diluted 20 with

wat er and acidified. The precipitaté& s separated by filtration and dried
under vacuum The conpound is crystallized by ethanol to give 0.8 g of
product mp, Qr 42 " NWVR 3) h: 2.45 (s, 3H); 2.53-2.56 (m 1 H);
4.82 (d, éﬁﬁ é?'e_ cgcgg)ﬁ ng@nganﬁ% argapgefined abome; an= 16 Hz); 7; 13 (d,
% EZ {(k;r;]e fezs%n% H‘Z&'e I@w@r @ﬁ(s@aig%ﬁor brhnché&: hbgrbgrg%ﬁqﬁoquﬁ%h(r%y%m 7.48 -
1- [ 4- NBY-RpHt f@p’biﬁﬂy‘ﬁs‘bﬁﬁﬁ @b@ﬁﬁbﬂﬁuwwe}leawﬁrymlmmx‘ 8- PMe, picgper s- lone
(see gﬁ@@rpsganyl ng formula drawing VIB 125). A solution of  K9H 50% (3 m) is
added to an equi nol ar solution cf 4-rrcethyi-7-prcs~ 230

ynyl oxythg merefadtae wian entigrdlifo2tige n@d@@ifGemmin) pand| Pyt dbApdusdd HOoXy

al dehydl 1/ 1798 -14. PCTBPQ0/ 08367 0.0075 nol)
in et hangr(e%gg/gw § rﬁt[eona%‘(??’tleolﬁse%%!v%ég ‘éf@r‘:’f&&e&éﬁ%&r’éﬁ?’r Fieng at room
t enpetatiraent oﬂ'h&%n@t&;@t@f@ﬂopiﬁsdw@f;iar&md@{y Bt 1ocB@afOhaQN& L8] QR @r“d then

di luted V\ntghwater and aci dlfld%nThe preC| itate is separate

filtr ?%ﬁ A EPTPRETINMEh e P ﬁ@lF e é‘PQjﬁif%ﬂt‘P\i‘&z@ﬂ Eby et hanol
to gi weedkafngntabr mHied thaatmeam @ c%QSerZQeSa‘% tanWB RsieRCh3 {Qa H@ax% %rgd

2.53-2,56 (m 1 H); 482(d2HJ: .2 Hz); 6.20 (s, o (d>1,
J = 161987 13 (d, 1 H J =89 H; 7.32 (d, 1L H J = 16 Hz); 7.28-7.35
(m 1 H) 7 69 (d, 1 H J = 8.9 Hz); 7.85 - 7.92 (m 1 H); 8.58 - 8.62 (m
1 H; I—g Exanpl e 16. :

1-[ 4- rﬁﬂﬂlpﬁu(‘ﬁ prF%WW%AI)dsaw aeVATHEPFPS PG used iBcambitatipp iergbips 1 p

rope HeSRPIAGEPNRAG on of
IICZ)CCEHHE%/\E)Q ﬁ%t i s added %élo&g?écg{;}l% rﬁf dzi{nmg utl\é&o}?é)am%e%%ﬁ%c

4- et HEEDY - ?ﬁP@ﬁEﬁX/WF@%Wf@fa@@%%?ﬁ{%unﬁhﬁ reqribigtiay, thergy7 sayoinyolaad

3- met haxybensak debydesiile Qémgmst%t%q?éar@ 5J}1dec§f%Pr9uia%IE}(y qde addition is
perfornmed under energetic stirring a il erature e?’e%'&‘flon IS

| ef t uMEelasye ﬁ@?ﬂtngSqurcomwaﬁpghmerand forinena ﬂlrthﬂadpmtbhtﬁéahe@ntﬂa& and
acidified. The precipitate is separated by filtration and dried under
vacuum The conpound is crystallized by nethanol to give 1.5 g of product
m p- 15% 58TpoEpdevE HEDTIVeRtion mavBe( frs) usedl 48 tanmahufbct3re8af @, 3H);

4 82 (@éch%'x‘n réforél%?ﬁ ﬁgr)ep't Q'Jclévs%‘ﬁ% %{{Wérfga A%Io&czeis]&% ost'é?vboros:lo (d, 1 H,

1 [4 Met hyl - 7- (al I yl oxy) counarin- 8-yl | - 3-t 4-chl or ophenyl ) - propen- 1-one

(see sol ution of KOH 5 (3 mM) is
added f@gg}%@g%ﬁ?%{tgb%%ﬁf%& g‘“ '% %Ut"f a?qmoﬁﬁzg?né:og@ém%?ﬁﬁmrl n
(1.93 g, rr(mx@omahmcgamanmd@ @hlmmﬂmzab dehyd@bmta&’é With GridQe? MRk i n

et hanol . 95% d|t %' ‘Per{or med under energetic stirring et room

t enper &1L E e‘f Li')ﬁ CeRX ?S)ﬁc’ '§"%ft under stirring for one night and then
diluted with water and acidified; the precipitate is separated by

P e e SRS R R
Hz,  3Ho.thd aBSorkgBnyRid forruide GFwiks, 6. 15 (m 1H), 6.91-7.61 (m 81-i). 30



-~ P~a~~ 2~J~ WD 01!17984 -15 PCTI EPO0/ 08367 Exanpl e 18. R 7904
1-[4- Met hyl - 7- (prop- 2-ynyl oxy) counmari n- 8-yl ]-3-(4-fl uoro- pﬁ'e%y&%‘

propen- 1- one gsee acconpanyi ng formula drawing VIB 240). A solution of KOH
- 50% (3 m WPLVEEEd to an equinol ar sol ution of 4-nethyl - 7- pPEEERNE367

. ynyl oxy-8-acetyl coumarin (1.92 g, 0.0075 nol) and 4-fl uorobenzai dehyde

- (0.93 g, 5 0.0075 nol) in ethanol 95% th& addition is perforned under

. energetic stirring at roomtenperature. The reaction is left under stirring
. for one night and then diluted with water and acidified; the precipitate is
. separate higd ation and dried under vacuum The conpound is

. crystall ?E* MPLE hanol to give 1.2 g of product mp. 185-186C,' H NVR

. (CDC1'3) 8: 2.43 (d, J=1.2 Hz, 3H), 2.52 (m 9 H, 4.79 (d, J=1.2 Hz) 2H))
6.17 (d, J=1.2 10 Hz, 1 , 6.96-7.66 (m 8H). Exanple 19.

1-j 3- et HEpampleel ho§¢rerahapnditions| to- dbtain chalsomes. pr open- 1- one (see
acconpanying fornmula drawing ViB 242). A solution of KOH 50% (3 m) is
added to an equi nol ar sol ution of 7-methooy-8-acetyL 15 . 3-nethyl coumari ne
(1.74 g) 0.0075%tol) and 2-thi o-phenecar boxyal dehyde (0R84 g, 0.0075 nol)
in ethanol 95%jithe addition is perforned under energetjc stirring at room
tenperature. Thk reacijon is |left under stirring for ong night_and then

to give 1. DA p. 172-173C,"' H NVR 2U (CD4l 3) b;
4.0 (s, BF, oot ( 1.2RHz, 1 H), 6.91-7.84 {eF Mo
20. 1-[ 4- Met hyl - |l oxy) courmari n-8-yl]-3-(2, 6-di chl oro-phen

1-one {see acconpanyi @§ai6s mul a drawi ng VIB 243). A solution qtoBRECHA¥ (3
m) is added to an equinolar solution of 4-nethyl-7-attyloxy_ 25

8-acetyl coumarin (1.93 g, 0.0075 nol) and 2, 6-di chi or obenzal dehyde (1. 3lag,
0. @75 - wdHod A. et hanol 95% the addition is performed under energetic
stirring at roomtenperature. The reaction is left under stirring for one
ni ght and t herA dolutied ofi KOHVEO % (3am) ie ciddieldi wdan tdamiimpbRe i g lLtion 4f% ketone
separated by filtration and dried under _vacuum The conpound is

crystal | @GP HY methand apoalgebyde (0.§040 prejliint ethgnol' 9286 15the, additigvR 39

(Cboa,) 8. 2. ( . : 5.9 ( H) . 9-7.64
(900D Borfrbl eyl i g e 2 el B 6 ot
PCTI E~0056836y f&05peunigat ¥hB theh dndedMpithdZaid and asldifed OT ThBkcipitate is
cytotoxicity against drug resistant cancer cells, both alone, and in

cdfbi nat iseparaitet byalditratipresnd fHed wussigr vacoting Thesorspoadnds axeecryfigized by

bel ow. ethanol or first separated by chromatography and then crystallized by ethanol.

Method B.
A soiution of a ketone {0.0075 mol), an aldehyde {0.0075 mol), piperidine
15 (15 mi} and acetic acid {75 ml) in ethyl alcohol 95% (80 mil} is countercurrent
heated for 5 hours. Molecular sieves are added to the solution to eliminaie 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 the residue is purified by chromatography on

20 silica gel column,



When tested al one, conpounds VIB 106 and VIB 122 were found to possess
relatively low cytotoxicity {ICS > 1 ~M against drug-resistant cancer
cells. 10 The conpounds were then eval uated in conbi nation Vﬂaméﬁidl t axel
for their cytostatic activity against the drug-resistant bre

cells MDA-435/LCC6-MDR I n the experinents, the conpounds were used_ln
conbi nation with pacfitaxel) the paclitaxel being at a concentration of 0.1
pM the ! C~ of paditaxel decreases by 3-5 fold when used in conbination
wi th each of conmpounds V18 106 and V1B 122, i.e. from 426 nMto 15 130-86
nM conpared w th paclitaxel alone. Consequently, in the presence of these
conpounds, pacfitaxe! can recover its excellent inhibitory activities
agai nst the drug resistant cancer cglls. Table 1 20 Experinmental The
treatment consisted of concurrent exposure of MDA-4351LCC-MOR cells to
paclitaxel in the presence or absence of the conmpounds reversing agent {i

W) for é%m%a vut[wetm%ammpgﬂax,r,lg;ﬁewaw el-yrﬁz-(#}ﬁbine@liﬂ\l\ﬂ h

i nhi bition S determ ned accor 25 to the nmet hods of Skehan, et al. as
di scussed in J. pleappenchnoeises nswmva@xmmiem%gewina\LIBTGBE~~~ ~~~~ -17

g'ietiy, cell @ﬁ’éﬁ Rob @69%43 RALNSERI4QGnARUin AU MRIdn bR 490uWRl Y- Pl ates and
|ncubated~\§ rior to drug addiction to allow attachnent of
cel I's. Comptointbs- Mmy@xﬁcﬁ'ifﬁﬁ’lcf’%ﬂml - 1‘699/9 RE85 mal)-angh pyadin-3-carboxy-

di | uted-igy Jﬁfﬂa gel@g BRIY7RI AL G URehMDEEPES ANBIM e TRorfbrhddCAlRel 0N, 1Q0
ul of |ce CA was added to each weoé’ and i ncubated for 1 h at 4C_
Pl at es weanerastie AtiFERMBTOgM EmPErafiren khegesgtios {5t paAsy atinieg fr one

I(ovv- rr;)I (e ran?vge.negm.;umt &bmvhitﬁrsarﬂnib!ﬁﬁédlmﬁ@?&h;ﬁ'&tosiﬂ{&];ﬁfmw ne B
SFt B 4- 4% each we ive nut e
i ncubat i oﬂ“&%“‘r%h'%’é‘feéﬁﬁ”é'"b §§m\ﬁglu'% ﬂaﬁl?\% F’%E%‘W'ttﬁ 8'V9 acetic
acid and ajam osti ppdduBoomg 186 SHS E&MBNCDM&W £R (603N 172 &.5a8E (pH -
10 5) for n,a_ Y, TN s at 570
7 st Yyrpe a2 23 It BRI, S Bl S S Al T 6 O
VI B 120 P@TBHO@I-@B‘B@?HZVI 95 {0 Wi.E =B 8ddy 7»@?3*1:16'2 J = 18H; 7.36 (d,
1H); 7.30-7.40 {m, 1H); 7.64 (d, 1H, J = 8.8 Hz); 7.80 Im, 1H); 8.68-8.68 (m,

2H).

Example 3.  1-[4-Methyl-7-{3-methylbut-2-enyloxy)coumarin-8-yi]-3-phenyl-pro pen-
1-one (ses sccompanying formula drawing VIB 119).

A salution of KOH 50% (3 ml) is added to an equimalar solution of 4-methyl-7-(3-
methyibut-Z-enyloxy}-8-acetylcoumarin (2.14. g, 0.007% moil} and banzaldehvyde
{0.8 g, 0.0075 mol} in ethancl 95%; the addition is performed under energetic
stirring &t room temperature. fhe reacﬁan is left under stirring for one night and
then diluted with water snd scidified; the precipitate is separated by fitntion and
dried under vecuum. The compound is crystallized by ethanol to give 1.34 g of
product m.p. 114-1 6°C, '"H-NMR (CDCl,) 5: 1.69 (s, 3H); 1.72 (s, 3H); 2.44 (d, 3H,
J = 1.22 H2); 4.65 (d, 2H, J = 6.5 Hz); 5.34-5.38 im, 1H: 8.18 {d, 1H, Jm= 1.2
Hz); 6.85 {d, 1H, J = B.8 Hz); 7,00 {d, 1H, J = 18 Hz); 7.10 (d, 1H); 7.30-7.40
{m, 3H); 7.45 -7.82 im, 12H): 7.61{d, 1H. J = 8.8 Ha).
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Example 4. 1-[4-Methyi-7-(3-methylbut-2-enyioxy}coumarin-8-yi1-3-(3.4,5-tri-

methoxyphenyl)propen-1-one (see accompanying formula drawing

VIB 120).
N A solution of KOH 50% (3 mli) is added to an equimolar solution of 4-methyl-7-(3-
5 methylbut-2-enyloxy)-8-acetylcoumarin (2.14 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 by methanoi to

10 give 1.3 g of product m.p. 148-150°C, "H-NMR (CDCl,} §: 1.69 (s, 3H,); 1.7 2 (s,
3H); 2.44 (d, 3H, Jd = 1.2 Hz); 3.74 - 3.88 (m, 9H}); 4.65 {d, 2H, J = 6.5 Hz);
5.34-5.38 {m, 1H); 6.16 (s, 1H); 6.93 (d, 1H, J = 16 Hz); 6.95 {d, 1H,
J = B.9Hz); 7.25 {d, TH, J = 16 Hz); 7.63 (d, TH, J = 8.9 Hz).

15 Example 5. 1-[4-Methyl-7-(2-methylallyloxy}coumarin-8-yl]-3-(pyridine-3-yl}-propen-
1-one (see accompanying formula drawing VIB 122).

A solution of KOH 50% (3 ml) is added to an equimolar solution of 4-methyl-7-
methylallyloxy-8-acetylcoumarin {2.04 g, 0.0075 mol} and pwidin—B-carboxy-

' aldehyde (0.8 g, 0.0075 mol) in ethanol 95%; the addition is performed under
2O gnergetic stirring at room temperature. The reaction is left under stitring 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 0.8 g of product m.p. 110-12°C, '"H-NMR {CDCL;} &: 1.74 (s, 3H); 2.43 (s, 3H):

4.55 (s, 2H}; 4.88 (d, 2H, J = 15 Hz}; 6,16 (s, TH}); 6.93 {d, 1H, J = 8.9 Hz);

25 7.09 (d, 1H, J = 16 Hz}; 7.35-7.37 (m, 1H}; 7.36 (d, 1H, J = 16 Hz); 7.64 (d,
1H, J = 8.9 Hz); 7.85 (d, 1H, J = 7 Hz); 8.58 {d, 1H, J = 5 Hz); 8.67 (s, 1 H).
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' 1. A conpound of Formula (t}: (1} R COCH=CHAr or a pharmaceutidaR|Mo4

. accept abl ewg)gﬂli} 5{4 sol vate thereof wherein: Ar represents: a substituted or
unsubstitu (g eferably aromatic), carbocyclic or heter ocyRFi¥ RIS

- said casbocyctic or heterocyclic group containing fromb5 to 10 ring atons,

- said ring atons formng one or two rings;- G®herein the or each ring contains
5 or 6 ring atonms, any heteroatons being selected fromN, O and S, any

- substituents on the Ar group being independently selected fromthe group

consi st i ngxghipled. Cf-[4etiRA.7- Q-}né;thgq_‘glm)cﬁﬁ?nm-yﬁté F%}%ﬁ%@@ “Pone

lower alkyl (in particular
wherein R6 and Ra ar dseh@mmpmnymgfm'mnla dr@vﬂﬁg:Nlem‘le)sents H or | ower
C ~ al kyl represents a saturated or unsaturated | ower

C, . strai @htw&mcm aﬁcf@g* ﬁ?&’@ déambyis aiedrm tenae rearirolas splvtien iafué-eetbyl-7-

and ora,  enygvSea-deRRRlimHBR' 2,08 &b 25 el and Bemeaehes [ o
| onsr C~. 5.gbva @il) i elie wEh hyde aRaIiYA lgrp@%rﬁ{e@uWéheG%eﬂesuﬁng at

' represents OH OR or OCOR', wherein R and are as defined above; and
- 1 MAR Zmbmzmmeneépreasé'hes'eai:Mnasiecﬁwander-skmsrhg domgbne nighhr amchihen diluted

e e e A e THRR ot B o i ikt

t hat vacuum. The compound is crystallized by methanol to give 1.2 g of product

m.p.158-160°C, 'H-NMR (CDCl,) 8: 1.74 (s, 3H); 2.43 (s, 3H); 4.55 (s, 2H); 4.98

10 {d, 2H, J = 15 Hz); 6,16 (s, TH); 6.93 (d, 1H, J = 8,9 Hz); 7.02 ({d, 1H, J =
16 Hz); 7437 53 {m, 4H); 7.61 (d, TH, J = 8.9 Hz).

Example 7. 1-[4-Methyl-7-{2-methylallyloxyjcoumarin-8-yi]-3-(3-methoxy-phe nyl)-
propen-1-one {see accompanying formula drawing VIB 162).
18 A solution of KOH 50% (3 ml) is added to an equimolar solution of 4-methyl-7-
methylallyloxy-8-acetylcoumarin (2.04 g, 0.0075 mol} and 3-methoxybenzaldehyde
{1.01 g, 0.0075mol} in ethanol 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
20 dried under vacuum. The compound is crystallized by methanol to give 1.6 g of
product m.p. 85-87°C, 'H-NMR (CDCL) 8: 1.74 (s, 3H); 2.43 (s, 3H): 3.85-3.88 (m,
3H); 4.55 (s, 2H); 4.98 {(d, 2H, J = 15 Hz); 6,16 (s, 1H); 6.93 (d, 1H, J = 8.9 Hz:
7.02 (d, 1H, J = 16 Hz); 6.95 -7.12 (m, 3H); 7.26 (m, 1H); 7.30 {d, 1H,J = 16
Hz); -7.61 (d, 1H, J = 8.8 Hz}.
25
Example 8. 1-[4-Methyl-7-(2-methylallyloxy)coumarin-8-yl]-3-(3,4,5-trimetho xy-
phenyl)-propen-1-one (see accompanying formula drawing VIB 123).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 4-methyi-7-
methylallyloxy-8-acetylcoumarin (2.04 g, 0.0075 mol} and 3,4,5-trimethoxy-
30 benzaldehyde (1.47 g, 0.0075 mol} in ethanol 95%; the addition is perforrmed



(1) when R = CHa and R = OH the group Ar cannot be: 3-pyridyl, 4-pyridyl,
4- met hyl phenyl, 3-nitrophenyl, 3-nethony-4-athoxyphenyl, 1 MAR 72004
3-nBthoxy-§ﬂ§6@ﬁ%§€yphenyl, 4- (N, N-di net hyl am no) phenyl, ~

2- hydr oxy- 375 nmophenyt, 2-hydroxy5-net hyt phenyl, 4-chl or®fgR&RjHs3s7
phenyl, 3-nmet hoxyphenyl, 4-nmethoxyphenyl, or 3, 4-di nethoxyptienyt; (2) when
R = CHs and. R= OCOCHa: the group Ar canndti-be: phenyl, 4-nethoxyphenyl,

3, 4-di met hoxyphenyt, 4-(N, N-di net hyl am no} phenyl, 3-nmat hoxy-4acet oxyphenyl,
3,4,5-trimet hoxyphenyl, 2-chlorophenyl, or 3, 4-nethyl enedi oxyphenyl; (3)

(%) when /R G g e i ho o b AR TR el i Rt MBSt o7
~ 4- et hoxy RiMNiigherarad 4heh railbeK ypibe nihie? arfy BERIMGENd TARLHFHi DG 240 ;sgegigma%ed

- wherein Ar represents a Substituted or unsubstituted (Preferably omatic),
" heter ocyclh&tflgram?@ anddgdrird epder Greugmo Uhecormngonndds orgsteBizeal b mdthngn ol to
atons, said ring atgns_ form ng o of.. 1 | erein the or each ring
cont ai ns §'%¢ 1f'Sgrq 93 R ,tr?%e %@éﬁ%&&y“gyﬁd%Qcheh-?‘} dd NHIG 48 &,
and many sufist iot Wenks Ar oMpP Rei L ndependent | fram

ar o onsi Bt ih 0P LAy o (5 SEE? 2 Hos I BRI P18 B, BnB ekl b2
G .~ | ovensal kyl 6(98 (partH,cul=ar8.6HsY); d..94 &CHEH, (i = NeGREHSz. {3 0, NHRY(BS) 16
wherein R and R are the sane or different and each represents or [ower

C, .~ al kyHz}{ ()6 dwhdied =8-S bgh-esent s a saturated or unsaturated | ower
C,.s straight or branched hydrocarbyl group which may be unsubstituted or
substituted by 1, 2 or 3 substituents selected from -t ~i~ 2~~4 -23
Cl, Br, FE le O-andaQfRth AL (A1 maMh&-91113-BF 1.

sat ur at ed gr@}{ﬁangatur ated Iovgr é: ?eog rai grﬂ? or g!r]?ngﬂgﬁgﬁeﬁ?ﬁ(;ggﬁb@e gr ?J%e
or 18 phenyl group. ZRceompapying facmalaldngwing Afig pB8tedi ng cl ai m wherein
the Ar group js.a s it r unsubstituted (preferably aromatic),

het er ocych éOBﬁwu"p???i%* Hb%r‘gdﬁﬁl Icagied foch RN Alprisdwtion ef dameting!-7-
atons, wh i1,k t i hS. j n 0 nd

subst ] t uoal VISR goRpleopTfarkl (83 b By 8he ort BehiABER G0l 5 08675
accor di ngrial) ametparokbdisty; chaisddifien ds meifornesd @Ffiet erivgbak! seFrilgNoF Bbom

5. A conpound accordjﬂ_ng to Claim1l wherein Ar represents a substituted or

unsubst i t tRBRE(PHER e BBITGagHOMIS 181} undsr Is3tTing ifer gneupght and thendiuged i vvith

gr Qup cont.aj.nj f Sy o) ring.. 1.d ring. atans formng one or

twggri ngsw\}/ﬁlé%gﬁdng'? e[ﬁgzrj' efarg’ﬁ E?{%gjsi:t%{r%fsasl %%p graotF QBinﬁg aﬁ'to&rs?n‘gﬁﬂecjawjder

subst i t uepssuom. t iaeAtorgpoupd bﬁbﬁ%ﬂaﬂﬂ@&&f@ﬁiﬁthﬁnﬁﬁf&@%@’é{: 1 @n(og;b‘?og%f)%.p.
~ CFa ~S

consisting of: (a) Cl, (b) Br, (c) F, (d) OH (e) NCa , '

| ower al kgﬁﬁriaééﬁrﬁ Rr(C@@)),SKR)‘PQSé)ﬁ,BHQ:i ‘}-6\%4@3@5, J{ ) SNI Retz) R2B-<4.55
wher ei n and, | et sane. or. di.fferent and each represents H or | ower

C, _a al kﬁfm ?E?'R%féif\ﬁe#ﬁi(ﬁ" )reﬁpﬂg’g%nf‘gﬂaesggdpaﬁgh ‘§r= %ﬁgalt*&??a?@%i(domﬁ"-
C, _6 strajjghtemyAyr gnohedy RylACc ARy (7, 9E0UR; A . ubsti ¢ ut _
substi t ut éd by 1,92 or 3 subs!i f?gﬂt'g ggl e?tgg wo%ﬁyc?%%?a E’S'L"ai@ F‘%IO%!atzrll’d
CF20 and 7164 {d)COR,'J =MtePeizh R' represents a saturated or unsaturated

| ower C,.s straight or branched hydrocarbyl group or a phenyl group. 6. A

conpound according to any precedi ng claimwherein any substituents on the

A t ad | Shi : COCH3, R6 OR
and”- CoCrEXATRE, 16} Te-WEY - R ACEal R -3 G b Pl g
~~04 -24 7, A conpo{see accontharnying funmuwizedeiving ViRitewherein Ar s
substituted with one or nore OR groups, wherein R represents a saturated

or unsat uhas@diisovidr KEGH £G%i Ghmioris mdsiechtal ahyendiomiby Isogrtoomp. 0D4-math vy i-7-

d di d ai i . 9. ° d
OB AR e RS R (85 6B 78 TP SRRy ey
phenyl subspidanSendi iR etharciss 3 M 84YitBrOMPSerfdrmied %n@?ﬁ%ﬁ@a@“&gﬁfn@g

to any preceding claimwherein R represents an unsaturat

strai ght ar rdoraneneperaydreoc ditey reartarp is 14ft vndampouitg doc ord mdgH andl Aben
10 wherein R represents OCI—I:CEEI—Bﬁgz OCHz CMe=CHz, OCHZCH=CHz or OCHzCCN.
12. A conPBiRd Vet oveien @ndredidies: 1 Thpdreciitate isseparated by iildratisnany Idi ried

2 e P i A e S e
tog@ny prggedi 2g-1cdaicm whee CBCIeRreasnts 3H); laowsrdCar, siral ghtyerg  os.

;
branched hydrocarbyt group. 14. A compound according to. aim-13 Wheréin
R represents nethyl. 15. A conpound according to C aim 3 wherein:



A represents phenyl, which -nmay be unsubstituted or substltu Fl‘? by one,
two or three substituents independently selected fromdCl, ARDVED4 NOz,

- CF3, C, _. kyl (in particular GH3), NMez, NEtz, SCHaa

- 1 MAR 2004 ¥grof: ienyl. 2-furyl, 3-pyridyl, 4-pyridyl or in%@ﬁ‘."“’?ﬁ“"

- represents OH or OCHzR', wherein R is selected from-CH-GWz, -CMe=CHZ,

- -CH=CH2 and -&GH. 16: A conpound accor difigt o any preceding clai mwherein

" R6 and Re are the sanme or different and each represents Hor |ower C, .,
'al kyl. 17. A conpound according. to any preceding claimwherein R and R

represent 4 &5 hHpad)eds A5 uBS3S Ut Bid); @.16 &, r1ad)ghs. oo, MKy Jbargbed): 7.08
- hydr ocar byI grou 18. A conépound according to any C aim 17 wherein R ‘and
'R are selldetlétl J Forh Geizdy V,3Q{chy1H, d- =pr1cﬁ)$1 Yo7 -4 dedr DBy . = 8.9 AHDphB& W87

- of For nul C ai s ed omthe fol | ow ng:

C1-[4- Met hjf"-g'?- g-%%y‘i&gr’(ﬁﬁ-‘ﬁ‘émygﬁjiﬁr?% 8-yl ]-3-(pyridine-3-yl)prope
'n-1-one (Yt8 106),

| 1-[ 4- met hyl - 7- { 3- net hyt but - 2- enyl oxy) coumnari n- 8-yl ) - ~phenyl pr open- 1- one

(VI B 11s1,Example 11. 1 - [4-Methyl-7-(allyloxy)coumarin-8-yl] -3-(3-methoxyphenyl)-propen-

1-(4-met hyl - 7- (3- et hyl bui - 2- enyl oxy) counmarin-8-yl]-3-(3, 4, 5- \/rrethoxypheny
1) propen-1-one (Vi 3-9p®)(see accompanying formula drawing VIB 159).

oL et vl Sl oA KGN 190 %98 Ry RGhled 6 b eémonardgafh%m 59 PRRAYIT-

‘one vls i

i [;1 met hﬂlwfoxxﬁa%te&yl@dmémw BAFRO IO A Yhdl) AnBNSIMEPLRDSR-NE APy de/(§ .01

- 1-[ 4- et hyd, O.Q02751m¢1|9IEalﬂWaWﬁ%%mmelachtly:h)tsMrﬂemmmunyahmérpmmmmrmg
;one(vle 1sz|) 4rreh|-7 2rreth|al Iey r?/d)coumarln8yl) 3-(3, 4,
: 0 et hﬁyﬁ?@ﬁﬁm%@é rep orh,? s;ﬂ 011255) ft er stirring for one night and then

; 1 [4 rnet;}?{u;_(?@%*nyéf@r%@élbﬁie J{He rém ézofs_ S %E) ) (f\’f ﬁatgoﬁ%%ug/ glried

- 1-j4-neth yl oxy) courmari n-8-y(] - -(p -1-one
161), 1 urider 2@@dun26The compound is crystallized by methano! to gtve 1.6 g of product

T50) . 1. (RGBS (NN 231 838 21 (5 SH oot R = 5.1
§)|Orolole]n ST 5205 %"%%‘ﬁ'dxypﬁeny?#p?%ﬁ%prﬁ'qbz%ry‘%:(%xiég;)g@6' (d, H,J = 8,9

1- [ et h)Hz)77(135f(’@, ﬂﬂrwI:oxw H@pr@rgm?&wkh %mheﬁwaorcow - QD%(M) 7.20-
- 124), 1-[4-nmethyl - 2- ony coumari n-B-ylj - -(pyrld'|n3y)pr

open- 1- ond .29 ‘B’hl?ﬁ)h aﬁg (d J ="16 Hz); 7.64 (d ‘iH J = 8.9 Hz).

- 1- (4-net hyl - 7- (prop-2-ynyl oxy)coumarl n- 8-yl ] -3-(3-net hoxyphenyl ) propen-1-on
e (M B 163). 20. A conpound of Formula (1) as defined in any preceding

I(;l)?lmTl ; OE B Fga £2 2NUPVRRIST MM B xPRBUAARAE-y 3 13- (36 50k irA e RBRIMBA VS -

propen-1-one (see accompanying formula drawing ViB 160).

20 A solution of KOH 50% (3 ml) is added to an equimolar solution of 4-methyl-7-
allyloxy-8-acetyicoumarin {1.93 g, 0.0075 mol) and 3-methoxybenzaldehyde (1 .47
g, 0.0075 mol) in ethanol 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

25 under vacuum. The compound is crystallized by methanol to give 1.8 g of product
m.p. 138-140°C 'H-NMR (CDCl,) 8: 2.43 (s, 3H); 3.82 -3.91 (m, 9H): 4.65 (d, 2H,

= 5.1 Hz); 5.25 - 5.40 {m, 2H); 5.80 - 6.02 {m, 1H); 6.16 (s, 1H); 6.74 (s, 2H);

6.90-7.15 {m, 3H); 7.15(d, 1H, J = 16 Hz); 7.20 - 7.29 (d, 1H, J = 16 Hz);
7.70(d, 1H, J = 8.9).

30



R CHAr or a pharmaceutically acceptable salt or solvate thereof wherein: Ar
represents: a substituted or unsubstituted, (preferably arorratﬂcMAR 2004

car bocycl i ewaet/hgdder ocycl i ¢ group, said carbocyclic or heterocyclic group
containing from5 to 10 ring atoms, said ring atons form ng oReT&PINIS7
‘rings, wherein the or each ring contains ? or 6 ring atons, any heteroatons
being selected from -t MAR 2~~~ -27 N/YO and S, any substituents on the
“Ar group being independently selected fromthe group consisting oF: (a) C,
(b) Br, (¢) F, (d)_OH (e) NOz, (~ G3, (g) G—-a tower alkyl {in particular
CHs), (h) Exemple 3. mefﬁﬂ’ﬂ@'m(d?e?(wowwo@nﬁbmsaﬁ%%3465,&,@-? ganme or
different and each relgereﬁsants Hor lower C-_a aikyl, ( “wher ﬁ RXY-
represents a sat ur atRE*OF BIRESNUT-gned (Segmec@npenyingfarntuler dbadirigas 126).
hydr ecar byl i o ubstifuted or substituted by 1, 2 or 3
subst it uent gaggﬁgc?@d!@ ?g%? ‘éﬁ?w%ﬁ, 'SF‘?A%\’?LFQ NOZERHITCRIA! sahdtion) of caaRhyl-7-

wher ei n Roraregresdoixy-8-asiycatthriy (ﬁl.@@t%{) ?5'E67I50\¢ﬁé%§:? lgé oﬁ?t%%%? totgoxy-

brapnched hydr rbyl group or a phenyl gro repre

3 wHaSRsI0eRY d o TR 726 o 0400 96 muddiralzokienciade 9k tRERIRBRYS id b o Prmed
lower C snhgd r&jegggtﬂ{sﬁrrfmched Oril_xdrocar 6%/I group which may be ©
unsubstitUt ed or Subst rt ut ¥ biPon tsmperatughJhietreaation selets atdbr AMiklg for
Br, F, OMme tasd @hen ditk t of .a medicanment. for the
treat ment or N:??Jeventi onnofl rfeggl\’gg%;?egfmﬁ?@déﬁ%% gh?f’gpf%'el'%ﬁﬁﬁ@iemmdn

th dndilteatigoang gried) underasaaiein NEHel il A : 9. 23.

acgo(r:gim; t 0 Cll)ai 21 or‘@Z)Zmrlm(;?i n t,n?1g.eﬁg:)%?rggﬁgagrlgﬁﬁgﬁ%gégfi#ﬁEﬁéanOL{St%

uterus, oU4Fy bi© gllfé%{&d.ucﬂ‘?'puéleg a8 diMNMR EDDCh) 50204 B5(213Hp 2831 B Ehe
d

megpuf act ype . e r. r nt of pactitaxel- an
docet axelq- r e@?’ét%aﬁtgdgﬁggﬁ{céel ¥ §£E§5d %S'Lrtic“éo%ai Hg): tt28rg, ot HE &7ess 2 21p

24 in thé&.Bandf bt W e=0f 8 &2) aptip(pljH ejat i [ t r .conbi nati on
therapy. ,. -.i MAR 204 -2e 26. Use acc'o‘? di n%%t'g?%éﬁﬁﬁgﬂﬁ YhE MaHekadi6re
of an ant‘?"pwk Mf &r &-R/Bzhedi canent in conbination with one or nore
antineopl astic agents. 27. Use according to Claim26 wherein the
anGneopfasti c agent conprises paclitaxel or docetaxel. 28. Use of a
conpoundEaaripte mdl. al (&) Mashyef-| bl i for th nuf acture of a
mjgi canent for the treat rren’? orﬁ}g’g’evgﬂﬂ%ﬁgﬁmﬂwgﬁ k?ﬁﬁ?&ﬁ(@ﬁﬁefﬁﬂdone
osteoporosis. 29. ASSHaﬁQmpahyhigW&i&Wir@miﬁﬂg one of nore of
the conpqu : kAl L} .,as defined in any of Jains 1 to 19 | in
conbi nat goﬁgg\};?ﬁ %ﬁé{%ﬁaﬁé(‘b (%Hﬁgﬁﬁ@@lﬁ’ﬁiﬂcw lay aguiepdlablseilie hpbE BinfethAP-74
phar mac epitde 2y ngpeRY S8 -hic8R/18GGAL AN d ai further conprising one or
nmore anti neopl ast i 09agent§{ 31. Iéﬁhp aé eﬁtﬁig reellsosh bebraldeyddi®gst o,

d ai m 300:HB Mol e ethenok@Biastheadlash ik e??érgﬁ aclitaxel or
docetaxel . 1 BAR 200.a 2 11V 1L't G VA IVI%VAL Lé‘?g{{‘?%f)gn‘?or@re%'?wfﬁng at
room temperature. The reaction is left under stirring for one night and then diluted

20 with water and acidified. The precipitate is separated by filtration and dried under

vacuum. The compound is crystallized by ethanol to give 0.8 g of preduct m.p

140-42°C, "H-NMR (CDCl;) 8 : 2.45 (s, 3H): 2.53-2.56 (m, 1H); 4.82(d, 2H, J =

2.2 H2); 6.20 (s, 1H); 7.02 (d, 1H, J = 16 H2); 7,13 (d, TH, J -=8.9 Hz): 7.32 (d
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26 8.9 Hz.

Example 15. 1 -[4“MEthvi-7-(Pr0P-2-ynyioxy)coumarin-B-yI]-3-(pyridin-3-yﬂ-propen4-

one (see accompanying formula drawing VIB 125).

A solution of KOH 50% (3 ml) is added to an equimolar sclution of 4-methyl-7-prop-2-

30 ynyioxy-8-acetylcoumarin (1.92 g, 0.0075 mol) and pyridin-3-carboxy aldehyde (0.8 g
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Example 20. 1-[4-Methyi-7-(aliyloxy)coumarin-B-yl]-3-(2,6-dichloro-phenyl)-propen-
1-one (see accompanying formula drawing VIB 243).

A solution of KCOH 50% (3 ml} is added to an equimolar solution of 4-methyi-7-allyioxy-
25 8-acetylcoumarin (1.93 g, 0.0075 mol) and 2,6-dichlorobenzaldehyde (1.314g, 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 methanol to give 1.1 g of product m.p. 149-151°C, 'H-NMR
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COCH=CHAr

ora pharméceutical!y accepiable salt or solvate thereof wherein:
Ar represents:
a subs{ituted or unsubstituted, {preferabily aromatic), carbocyclic or
heterocyclic group, said carbocyclic or heterocyclic group containing from
- 510 10 ring atoms, said ring atoms forming one or two rings, wherein the or
each ring contains 5 or 6 ring atoms, any heteroatoms being selected from
N, O and §, any substituents on the Ar group being independently selected
from the group consisting of:
(a) Cl, (b) Br, (c) F, (d) OH, (e} NOg, {fy CF3a, (g) Ci4 lower alkyi (in
particular CHa), (h) SCHa, (i) NHCOCHa, (j) N(R®)}R® wherein R®
and R® are the same or different and each represents H or lowsr
Cis alkyl, (K} OR' wherein R represents a saturated or
unsaturated lower C4. straight or branched hydrocarbyl group which
may be unsubstituted or substituted by 1, 2 or 3 substiuents
selected from:
Cl, Br, F, OMe, NOs;and CF3;,
and {f) -OCOR", wherein R'" represents a saturated or unsaturated
lower Cy.¢ straight or branched hydrocarby! group or a phenyl group;
R represents

OH, OR™ or OCOR", wherein R"%and R'* are as defined above; and
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P 109 () - #+, 13y ?QARR' = CHy and R = OH:

the group Ar cannot be; 3-pyridyl, 4-pyridyl, 4-methylphenyl, 3«n1tmphenyi

2-methoxy-4-athoxyphenyl, 3-methoxy-4-n-butoxyphenyl, 4-(N,N-di-
methylemino)phenyl,  Z-hydroxy-3,5-dibromophenyl,  2-hydroxy-

s-methyiphenyl, 4-thiorophenyl, phenyt,
4-methoxyphenyl, or 3,4-dimethoxyphenyl;

(2) whenR'=CHs and R= OCOCHx
the group Ar cannot be: phenyi,

3-methoxyphenyi,

4-methoxyphenyl,

3,4-dimethoxyphenyl, 4-(N,N-dimethylamino)phenyl, 3-methoxy-4-
acetoxyphenyl, 3,4 5-trimethoxyphenyl, 2-chiorophenyl, or 3,4-methylenedioxypheny!;
(3) whenR'= H and-R = OCH; or OH, the group Ar cannot be

4-methoxyphenyl; and -

4) when R' = CHy and R = OCHs or OH, the group Ar cannot be

4-methoxyphenyl or 3,4-dimethoxyphenyl,

9. A compound according to Claim 1 wherein Ar represents a substituted or

unsubstituted (preferably aromatic), heterocyclic group said

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, the

heteroatoms being

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

independently selected from the group consisting of:

(@ Cl (b) Br, () F, (d) OH, (g) NOz (f) CFa, (9) Cia lower alkyl (in

particular CHa), (h) SCHa, (i} NHCOCH, {j) N(R®)(R®)

wherein R® and R®

are the same or different and each represents H or lower Ci4 alkyl, (k)

OR™wherein R' represents a saturated or unsaturated lower Cy.s straight

or branched hydrocarbyl group which may be unsubstituted or substituted

by 1, 2 or 3 substiluents selecteqd from:
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S <109D&' () -109D& ()-109D& ()-$C109D& ()- 1055 1055 1055
@O0Y%5& ()-pY8Ya?yZ; SI1&10% D & () -} HLOYD

f()%) g E]_ i g 209& ;(\)cefrﬂm {creopiQUD&any) predddii cla)m WHdralB7thd Ar group is a

(109D 3@&%%@ J ('“}”%%%&(Rr?fﬁfw H9R3EG): 40 BRICYHB DL T () - p@0%

R& () - p@kbSeycle Gloup Ghbdibing from 5 to 10 ring atoms, wherein at ieast one of the

ring atoms is & nitrogen atom and any substituent on the ring is as defined as for
Claim 1.

4, A compound according to any preceding claim wherein Ar represents

pyridyl or indolyt.

5. A compound according to Claim 1 wherein Ar represents a substituted or
unsubstituted (preferably aromatic), carbocyclic group. said carbocydlic 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, and any substituents on the
Ar group being independently selected from the group consisting of;
(@) Cl (b} Br, {c) F, (d) OH, (e) NO2 {f} CFa, (g) Ci.a lower alkyl (in
particular CHs), {h)} SCHa, (i) NHCOCH;, (j) N(R®){R?®) wherein R® and R®
are the same or different and each represents H or lower Ci.s alkyl,
(k) OR' wherein R'® represents a saturated or unsaturated lower Ci.e
straight or branched hydrocarbyl group which may be unsubstituted or
substituted by 1, 2 or 3 substituents selected from:
Cl, Br, F, OMe, NOsand CF3,
and (1) -OCOR", wherein R" represents a saturated or unsaturated lower
C1.s straight or branched hydrocarbyl group or a phenyi group.

B, A compound according to any preceding claim wherein any substituents on
the Ar group are selected from the group consisting of: NHCOCHs,, N(R%(RY,
OR™ and -OCOR"!, wherein R®, R®, R and R"' are as defined in Claim 1.
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g A compound according to Claim 7 wherein R represents methyl.
g A compound accerding to any of Claims § to 8 wherein Ar is selected from

pheny! or phenyl substitited with 1, 2 or 3 methoxy groups.

16. A compound gccording to any preceding claim wherein R™ represents an
unsaturated fower Cy.s straight or branched hydrocarbyl group.

11. A compound according to Claim 10 wherein R represents OCH=C{CHa)z,
OCHszE*CHz. OCHLCH=CH»> or OCH:CECH.

12. A compound according to Claim 1 wherein Ar is selected from phenyl,
trimethoxyphenyl, 3-pyridyl, 4-pyridyl or 3-indolyl, and R iz seclected from
OCH=C({CHa)z, OCHCMe=CHz, 0CH2CH¢C_H2 or QCHC=CH.

13. A compound eccording to any preceding claim wherein R' represents ‘a
lower Ci5 Straight or branched hydrocarbyl group.

14. A compound according to.Claim 13 wherein R represents methyl.

15. A carhpound according to Claim 3 wherein:

Ar represents
phenyl, which may be unsubstituted or substituted by one, two or three
substituents independently selected from

Ci. Br, E, OMe, NO3, CFs, Ci-« lower alkyl (in particular CHa), NMez,
NEt;, SCHaand NHCOCH;3;
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18. A compound according to any Claim 17 wherein R™and R" are selected

_from methyl, ethyl, n-propy! or iscpropyt.

19. A compound of Formuta (1) according to Claim 1 selected from the following :

‘I-{4«Methyl;7~(2—methylprop-1-enyioxy)ccumafin—-B-yl]-3f(PYFidineﬁ*)")PFGPER"‘"On.e
(ViB 108},
1 4-methyl-7-{3-methylbut-2-enylexy)coumarin-8-yl}-3-phenylpropen-1-one
(ViB 119),
1{4-methyl-7-{3-methyibut-2-enyloxy)courmarin-8-yll-3-(3.4,5-trimethoxyphenyl)-
propen-1-one (VIB'120), '
{-{4-methy! -7-{2-methylailyFoxy)coumar;n-a-yl}-S—(pyndme-a-yl}propem‘i -ane
ViB 122), , _
1-{4-methyl-7-(2-methylallyloxy)coumnarin-8-yl]-3-phenylpropen-1-one (VIB 121},
1-{4-methyl-7-(2 -methylallyloxy)coumarin-8-yl}-3-(3-methoxyphenyl)propen-1-one
(VIB 162},
1-{4-methyl-7-(2-methylally!oxy)cmumarin-’&yl]—B—(B,4,S-trimethoxyphenw)propen-
1-one (VIB 123),
1-[4—methyi—‘?—(ailyloxy)coumarin—&—yl}~3—pheny!prcpen-1 -one (VIB 158),
1~[4—methyi-'f’-(aI!yloxy)coumarin-B—y(}fB-{pyridin—S-y[)propen-—‘%-one {VIB 181,
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! 10%&&8% -fég-anéYhy!i-]?Q(oé“ﬁ‘y g‘;Qg))cbgr}{arin-8~yl]—3-(3—methcxypheny!)propen-1 -one
(ViB 159),
1-[4-methyl-7-(allyloxy)coumarin-3-yl]-3-(3,4,5-trimethoxyphenylipropen-1-one
(VIB 160},
1-[4-methyl-7-(prop-2-ynyloxyjcoumarin-8-yll-3-(3,4, 5-trimethoxyphenyl)propen-1-
one {VIB 126),
1~[4~methy!-7~(prop-2-ynyloxy)coumarin—8~yl]-3~phenylpropen~‘l -one (VIB 124),
1-[4-methyl-7 -(prop-2-ynyloxy)coumarin-8-yl}-3-(pyridin-3-ylipropen-i-one
(VIB 125}, and
1-[4-methyi-7~{prop-2-ynyloxy)coumarin-8-yl]-3-(3-methoxyphenyl)propen-1-one
(VIB 163).

20. A compound of Formula (1) as defined in any preceding claim for use as a
antiproliferative medicament

214.  Use of a compound of Formula (1):

R‘I

<
(D

O O R
COCH=CHAr

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, wherein the or

sach ring contains 5 or 6 ring atoms, any heteroatoms being selected from
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N. O and S, any substituents on the Ar group being independently selected

from the group consisting of:
{a) Cl, (&) Br, (c) F, (d) OH, (e} NOs, {f) CF3, (g) Cia lower alkyl (in
particular CHs), (h) SCHs, (i) NHCOCHz, (j) N(R®}R® wherein R®
and R® are the same or different and each represents H or lower
Cia alkyl, (k) OR'® wherein R'® represents a saturated or
unsaturated lower Cy. straight or branched hydrocarbyl group which
may be unsubstituted or substituted by 1, 2 or 3 substituents
selected from:
Cl, Br, F, OMe, NOsand CFa,
and (1) -OCOR", wherein R'" represents a saturated or unsaturated
lower Ci.s Straight or branched hydrocarby! group or a phenyl group;
R rgpresents
OH, OR' or OCOR"", wherein R'and R"" are as defined above; and
R! represents H or a lower C, ¢ straight or branched hydrocarbyi group which may
be unsubstituted or substituted by 1, 2 or 3 substituents selected fram Ci, Br, F,
OMe, NOzand CFa,
in the manufacture of a medicament for the treaiment or prevention of neoplasms.

22 Use according to Claim 21 wherein the compound of Formula (1) is as

defined in any of Claim 1 to 19.

23. Use according ta Claim 21 or 22 wherein the neoplasms are located in the

uterus, ovary or breast.

24, Use according to any of Claims 21 to 23 in the manufacture of a

medicament for the treatment of paclitaxel- and docetaxel-resistant cancer cells.

a5 Use according to any of Claims 21 to 24 in the manufacture of an

antiproliferative medicament for combination therapy.
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-28-

2¢. Use according o Claim 25 in the manufacture of an znlproliferative

rn,edicament‘ in combination with one or more antineoplastic agents.

27. Use according to Claim 26 wherein the antineoplastic agent comprises
paclitaxel or docetaxel

28.  Use of a compound of Formula (1) as defined in Claim 21 for the manufacture
of a medicament for the treatment or prevention of menopausal disorders and osteoporosis.

29. A pharmaceutical compesition comprising one of more of the compounds
of Formula (1) as defined in any of Claims 1 to 19, in combination with one or more
pharmaceutically acceptable excipients.

30: A pharmaceulical composition according to Claim 28 further comprising
one or more antinecplastic agents.

31. A pharmaceutical composition according to Claim 30 wherein the
antineoplastic agent is selected from. paclitaxe! or docetaxel.
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