WO 01/ 17984 PCT/ EPOQ 08367 -1 CHALCONE COUMARI NS The present invention
relates to. a novel class of conpounds which have structures related to
certain naturally occurring and synthetic chal cones, as well as to nethods
5 for the ‘ﬁ?@ﬁﬁ?étion of such conpounds and to phar maceufCTAPIYEST t her eof .-
The conpound 1, 3-di phenyl - 2- propene- 1-one i's known by the trivial nane
chal cone. Many naturally occurring f1 avbnoi ds share structural features
with chalcone and are referred to by the generic term "chal cones”. Al so,
certain 10 flavonoids, including ones which are also classified as

chal cones, have recently beenCHALCONME GOUMMABINGvVe anticancer activity
(Cancer Research 48. 5754, 1988) and. chenopreventive activity in sone .
tumours (J. Nat. Prod. 53, 23, 1990). In particular, quercetin, an
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possess a synerglic on W onmon ant | stic drugs. n addition,
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In particular, quercetin, an ubiquitous flavonoid found in plants, has been shown to
15 . act on the proliferation of human leukemic cells (Br. J. of Haematology, 75, 489,

1990) and on bther cell lines (Br. J. Cancer 62 94, 942, 1990; Int. J. Canéer, 46, .

112, 1990; Gynaecologic Oncology, 45, 13, 1992) and to possess a synergic

action with common antiblastic drugs.

20 In addition, some natural or synthetic chalcones, described in our International
Patent Publication No. WO 9117749 and in International Patent Publication No. WO
96/19209 (Baylor College of Medicine) have proved to have a significant

antiproliferation activity on a variety of different cell lines.

.25 E Althbugh 't'hetr'nechanism.of action of .t'he' éﬁtibrblife'ra"tive activity of ﬂavono‘if!é- -a'r't'd: |
chalcones is still unknown, it is believed to be linked to the interaction of these

compounds with type Il estrogen receptors.

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

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



a rapid. netabolismof phenols and a marked affinity for |ipids and
proteins. Surprisingly, it has now been found that certain novel

chal cones, gbahsRge 5 derivatives and chal cone anal ogues, dcrmBRdshéd! ar
ones in which the phenyl ring in the 1-position is substituted or replaced
by rings containing one or nore heteroapons, possess a greater
antiproliferation activity both on sensitive cancerous cells and on cells
whi ch are resistant to common chenot herapeutic drugs, including the |atest
generation b s ) I, C : ' 1ple] . T
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conpounds afrapidemgabmism 6bpherads ahd a nkdrked mffihiby For lipidsHatiHproteins. a
pharmaceutically acceptable salt or solvate thereof wherein: 15 Ar
represents: a substituted or unsubstituted, (preferably aromatic),
carbocycl i suﬁirish@\?,r GEYds RowdbeER . fobAd Jtited’ Sereaifli Rowdl dIRile6A6s, CdhalcBheup
containing from 0 10 ring atonms, said ring atons form ng one or two
ringd whedetivatives and ehelpone agplegwuesaimpadicglar anesiipwhich the phagyl ring in

het er oat o | Sel e . , s SUDSE S n Ar
group bei gg‘éloﬁidggséﬁgbntq ;e/&sb%f'gjg%%ldm?rf%?‘ng?ﬁé r%ﬁ@c%ﬁéﬁaﬁiﬁ g%?_&( a%rn’ .
(b) Br, (cheferodtomsOppsgass alNfPBatef ahtippbiferstiph aCtivity Ibotheon sehyitivé camcerous

particul ar . h ~ (1) NH , (1) NCR6 wher ei.n RB and,.RB
are the saﬁéléo%ddoéq %8&%'%# éﬁ%%%ﬁ%r%é’bﬁpg(ﬁq%ﬁ%ﬁﬁ‘ﬁﬁ ﬂ"!ﬂswpﬁ?'}’w

01/ 17984 P RbRQ/dehhation anti-kpopiBstio\iigeretspdiiitax et Bideddtaxel,sat ur at ed or
unsaturated lower O ., straight or branched hydrocarbyl group which may be

“unsu¥stituted or substituted by 1, 2 or 3 substituents selected from
Thus according to one aspect of the present invention, there are provided

compounds of the general Formula (I):

COCH=CHAr

ér a pharmaceutically acceptable salt or solvate thereof wherein:
15 Ar represents: _ _
a substituted or unsubstituted, (preferably aromatic), carbocyclic or heterocyclic
group, said carbocydlic or heterocyclic group containing from 5 to 10ring atoms,
said ring atoms forming one or iwo rings, wherein the or each ring contains 5 or
6 ring atoms, any heteroatoms being selected 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,



a, Br, F, Owe, NO2and CF3, 5 and (1) -OCOR', wherein Rl7 represents a
saturated or unsaturated .lower C,.s straight or branched hydrocar byl
R 1 o e e e Mand L represent s 1 or a1 ower” G EAMERE S AT
; repres s or a lower C .6 straig or
liragched hyd[)ocar byl group which may hg. 10 unsubstituted or substituted by
, or 3 substituents selected fromd, Br, F, Ov, NO2 and CF3. A
pr ef elrjred cl ass of compounds of Formula (1) are those wherein Ar represents
a substituted or %ﬁﬁ | :C Q16 I ' ' roup
sai'd heterocyclic H{} gwcr)'t&‘;‘)g"géﬁ\t Eﬁ; nl-ng'ﬁgra)c/)?ﬁ?‘g 0 ?'Sﬁ??%g}’g{egﬁras%*s% ring
at ons Iorm n?honﬁ tgﬂraigh?oﬂbragd)ed Wd!orbylégl'el%lpwmah' ay-ibgaunsuisht' ibsd bror 6
ring atorms, e heter 0 ej.ng.selecte om Q0 and S, and any
substituents on th@#%?%ﬁqbéi&&q”hﬁé‘ﬂ@ﬂﬁé‘?hﬁe%'@ct ed fromthe group
consisting of (a) O, (&) BPF, dMb, ko,a8d CE (e) NO2, (f) CF3. (g) C .4
lower al kyl (in particul ar 12100—@,1§h) S , (1) NHCOCH3, (j) N(RB)(RB)
whefein RB and Ra ané(l}1QCQRTawhereindR'f representss satrated @EHR 1owsf | ower

C .4 alkyl (preferabl Eé{éﬁ i g@éﬁ each
_ represents H or Io%é?yt : y?%&e?wd%mgfogﬁn&ﬁﬁf rye'? resents a _
az'.turat e® representst ur at ed I._ovver a ., straight or branched -hydrocarbyl group '
el ect od 1 ronPHR bt Ul iwhateh ik hERst e ae derifld AbgR® e ' i
Legr ese HE\S {e%résﬂn!& # 6ila Rfr\]tvdd mlﬁgkﬁéﬁhﬁi’%ﬁ?@ﬁec&y@?cmw d@l@lﬁb mmahaw_ ed

ydrocar byl group or a phen r oup. Jn a preferre S c ounds,
Ar 1@ ont aupsHbstityted er WQGB@E%%’W 'ﬁ.r?c?ﬁQﬁHbsPWP“@é?iﬁﬂ%’, fromy I‘?‘s géffeg el-ljgnBBee n
Repl aced L4 UFL.'-- [1~111 11 WD 01/17984 PCT/ EPOO/ 08367

A preferred class of compounds of Formuila (I) are those wherein Ar represents a
substituted or unsubstituted (pkferably aromatic), heterocyclic group said heterocyclic
15 group containing from 5 to 10 ring atoms, said ring atoms fomiﬁg 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 cohsisting of: _
(a) Cl, (b) Br, (c) F, (d) OH, (e) NO,, (f) CF,, (g) C,, lower alkyl (in particular
20 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 (preferably R® and R®are the
same or different and each represents H or lower C,_, alkyl), (k) OR™wherein R"
represents a saturated or .unsa'turated lower C,; straight or branched
hydrocarbyl group which 'may' be unsubstituted or substituted by 1, 2 or 3

25 substituents selected from:
Cl, Br, F, OMe, NO, and CF;,
and (I) -OCOR"', wherein R"'represents a saturated or unsaturated lower C,,
straight or branched hydrocaljbyl grdup ora phenyl group.

30 ina pfeferred class of compounds, Ar contains a basic nitrogen function, for example,
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-4 by virtue of a heterocyclic nitrogen ring atom being present, or Ar may
contain a substituent having a basic nitrogen, such as an amne, or an
acet ani do fwpelireda Thus ‘accordingly, the Ar gralp is Pr &fcst &
substituted or unsubstituted (preferably aromatic), heterocyclic ¢roup,
sai d heterocyclic group containing fromg to 10 ring 5 atons, wherein at

| east one of the ring atons is a nitrogen atom and any substituent on the
ring is as defined as for Formula (1). Particularly preferred Ar groups

Formiia (1 e ff 2 ARl mieaa b Aol bSfhadb@ifher o REFraonedin o
unsubst i t usabstiuenthavinglaybaviontbgen, suchpad an vrine, oyan uaetamdd fGehdi) C Thls C
group cont ai ni nggfmrq(%g]ﬁS to 10 ring _atons, said ring atonms form ng one or

two rings, acGHd Abgroupcis Prerﬁjafal)srﬂ Aupstityteg oreunwrgstgytmis(pre&qaawy

s gg:f 'S: :Jﬁghgofreéhcs *’ﬁ‘eté’i’oc(y& .@Erbdae'sam Fﬁagg&%ge&}:h; @ﬁﬁh@%ﬂé@gm& 1?@ %Egg“p

| owerd al ky Btops)wpareain &t least ong-:ofmmg gtomsdeaitrggen a‘wfti:aﬂdanx ;t)bsﬂﬂ(r&b 6rR8)

CL 4" al ky) 11 e el 3F R b, BefibielbedBimu G e iy

| oner C, . gosintlelylght or branched hydrocarbyl group which nmay be
unsubstituted or substituted by 1, 2 or 3 substituents selected from 20
c, Br, F, Ow, N02 and CF3 and (I) OCO?ll wherein R' represents a

sat ur at ed RlsebSIRAS nd§ For ?g ﬁque;%ﬂw@ el nt$ " oup

or a phenyl group For t e conpo any su S on

t he W& gr oapubstituted of enahhsytutezﬂpmmtyeammmm carbogyclicigrau) saittcatbeoytlic

derned asTaB entaing Sl 1o o gty SEId ek ate PG OpF SEii Figds,

sat ur at ed wherelrsthewroéach ﬁglomtamsmsr @hﬁg ratmﬁs,bénm SubSttients 8n ke A oup,
| sopr opyl 0 O this preferred

cl abe. A 916up PEng: nenerntenty Seeiad T e HBUB CHERINTREO g1 oups.
VW001/17984 PCT/(5y8P/(B$8F./(c) F, (d) OH, (e) NO,, (f) CF,, (g) C.. lower alkyl (in particular
15 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, (k) OR" wherein R™

represenis_ 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 (I) -OCOR", wherein R" represents a saturated or unsaturated lower C.e
straight or branched 'hydrocarbyl group or a phenyl group. |

For the compounds of Formula (I), any substituents on the Ar group are preferably

25 selected from the group consisting of: NHCOCH,;, N(R®)(R®), OR™ and -OCOR",
wherein R®, R%, R'and R" are as defined as above for Formula (l). R® and R
preferably represent a saturated or unsaturated C,, straight chain or branched
hydrocarby! group, in particular methyl, ethyl, n-propyl or isopropyl.

30 Of this preferred class, Ar is preferably substituted with one or more OR"™ groups,



-5 wherein R10. represents a saturated or unsaturated |lower C $ straight or
branched hydrocarbyl group. An especially preferred RLO group is nethyl.

Parti cul a.rv{,doﬁzlr,;\sf‘erred Ar groups include phenyl or pheniqﬁ%%%éﬁt ed with
o} u '

1, 2 or 3 methoxy groups. 5 For the preferred class of ¢ erein Ar
conprises at |east one basic nitrogen _gfunction, and wherein Ar represents
a carbocyclic ring, the basic nitrogen function is provided by virtue of

t he carbocyclic ring conprising at | east one substituent selected from

For the QUH- e predSfiae Retititea d,spaibiefl o €. Setlou & bl .,

| ower C, .Hydrcodarbyi ghdumr Ab espedially prfered R*grbup lismpmyl P articulssypreferred

represents OCH=C( 2, 2C=CH. An
especi al I@rgrﬁw@f'@?’ b°'d?%¥b?\‘§§téchﬁj2“é'ﬂb9_%6’5§"%P@H‘WPS is selected

from phenyl, trinethoxyphenyl, 3-pyridyl, 4-pyridyl or 3-indolyl and Ris
sel ected from OCH=C( CH3) 2, OCHZCI\/E:CHZ, 15 OCH2CH=CH2 or OCH2C-CH. For the

E 0 r’rﬁoE ngfoothemeﬁm‘eﬂ clags ofmonmoun&\#nﬂ@iwkmomg atjeasteme sic nitwgfan ght or
ot of of r e AR WnsEi A repRREi ¥ catbbHE fing Mefaol Ao ftiols,
phg rs]%/: ; \p’:’]n;[o\tstdemvinﬁldelenﬂtwsarbbu%?g (rjlng ::gu#lg:fihg ?MWﬁBbMt g!e’rdledze

1 omgPrNKEDTn SF BN, wiersit R SRS st seMtos R ramk iR oo o

t hi enyI 2 furyl, 3-pyridyl, 4- pyr| dyI or indolyl. R represents CH or
OCCH2R' , wherein Rl_is sel ected from-CH=CWe2, -CMe=CH2, -CH=CH2 and
_CH0CH. For thelcompaundsfFormain (BPBprefesehly represents an unsaturated lower C,,

straight or branched hydrocarbyl group. In particular, R represents OCH=C(CH,),,

OCH,CMe=CH,, OCH,CH=CH, or OCH,C=CH. An especially preferred group of

compounds are those wherein Ar is selected from phenyl, timethoxyphenyl, 3-pyridy,

4-pyridyl or 3-indolyl and R is selected from OCH=C(CH,),, OCH,CMe-CHz.
15 . OCH CH-CHz or OCH,C=CH.

For the compounds of Formula (I), R' preferably represents a lower C,, straight or

branched hydrocarbyl group, especially methyl.

20 A further group of preferred compounds of Formula (I) include those wherein:
. Ar represents
phenyl, which may be unsubstituted or substituted by one, two or three
substituents independently selected from
Cl, Br, F, OMe, NO,, CF;, C,., lower alkyl (in particular CH,), NMe,, NEt,,
25 : SCH,and NHCOCH;;
thienyl, 2-furyl, 3-pyridyl, 4-pyridyl or indolyl.
R represents
OH or OCH,R’, wherein R is selected from -CH=CMe,, -CMe=CH,, -CH=CH,
and -C=CH.
30



-6 It will be appreciated that conpounds of Formula (1) which contain a
basic amno function nmay be converted to acid addition salts, with

phar macol ogigghieds accept abl e acids, e.g. hydrochloric ads-pgg phori c
acid. Such salts are also included in the present invention. 5 The present
invention also provides the use of a cggpound of Formula (I) in the

manuf acture of an antiproliferative nmedi canent. “In: particul ar, the
conpounds of the present invention nay be useful for the nmanufacture of a

di f.or th ' f . pbart :
hose | oc it ber AHiareclfid Tt cgfipofhdy SERcRuR! (1 Wi FRairh 2 bk oy
;:orrp;)undtsﬁ- mf o haysbé ult)?ﬁa:e#t?@dtdiaddim tlsahs,oﬁiﬂaphardjatcaluglican}oacgeptable I

reat nent of cancer, ce re resistant fo_paglitax an cetaxel .
The. conpoafits af. INSIRERTR A9 Aag PG B aih Byt eAtears Sivo AL A
t her api esﬂre!sgmqh\y Mbrf.he conbi ned use of a compound of Formula (1) and

anot her anti-neoplastic 15 agent, especially paclitaxel or docetaxel. The
cont@ nati on therapy may involve sinultaneous or successive admnistration

of a co f . tlea ~AGO, |

conbi natrrip ﬁﬁg?’ﬁ%ﬁﬁgggﬁ%ﬂtﬁé‘(éﬁ? g%’t@# tg'gp%sc? og% %@édﬁgeﬁg??mumgncg%ounds
of the i nyaRtfaeird®f decaritiprdife@ativesddicantsnt impardiegiar) tee cbmpdifdsetiitement
for the treatnment or. prevention of nmenopgusal disorders a st.eo oro§i S.
The. pr es cPBSRRHIRMRINGR T b9 uFeliof 1 B aRaTe At TGt fos Ja ergrent
conpri si ng: GaGentiBh dFHeBpREms arfcURpR6Se Ricafedliterutélul, bUappédieast g Wi th

one or nore pharmaceutically acceptable excipients. 25 The i nvention w |

nowWlbe depaticiien the sampotnds may be asefubfos thermaayfactiie af a imedicamentéer the t he

oo A 5 B B oSS ot aRE copeR) 1111111111111

The compounds of Formula (I) may advantageously be used in combination therapies
involving the combined use of a compound of Formula (I) and another anti-neoplastic
15 agent, especially paclitaxel or docetaxel. The combination therapy may involve
simuitaneous or successive adminis_tration of a compound of Formula (I) and an anti-

‘neoplastic agent. Such combination therapy forms a further aspect of the im)ent’ion.

The compounds of the invention may be further used in the manufaciure of a
20 medicament for the treatment or prevention of menopausal disorders and osteoporosis.

The present invention further includes a pharmaceutical composition comprising one
of more of the compounds_ of Formula (I) in combination with one or more
pharmaceutically acceptable excipients.

25
The invention will now be described by way of illustrative examples and with reference
to the accompanying formulae drawings.
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EXAMPLES Exanple 1. - General conditions to obtain chalcones. R RlL E KOH,
Ar-CHOI O OAROOR COCH3 COCH=CHAr 5 Method A. A solution of KOH 50%
(3 mM) is o -.an equi nol ar solution of a ketone (O and an
al dehyde (@ggggst‘rmll in ethanol 95% the addition is pgg?érﬁ'#@gkinder
energetic stirring at roomtenperature-, The reaction is |left under

stirring for one night and then diIutegvm'th wat er and acidified. The
precipitate is 10 separated by filtration and dried under vacuum The
conpounds_ar rystallized by ethanol or first separated by chromatography
~and t hen %&—iﬁéi zed by ethanol. Method B. A solution of a ketone (0.0075
nol ), an al dehyde (0.0075 nol), piperldine 15 (15 m) and acetic acid (75
m) in ethyl alcohol 95% (80 m) is countercurrent heated for 5 hours.

Mol ecul arExdmepled . arGenatalebnditiansctoxlitain chalcopes| i i nate water and the
whole is left at rest for one night. The precipitate that is generally
obtained 1is gathered and crystallized. If the product does not precipitate
in these condi R'ons, the solvent is vacuum evaporatgdd and the residue is
purified by chrjomat ography on 20 silica gel colum.} 11111 WO 01/ 17984

<8 _Braqpl e 2. o '

COCH; D ~ COCH=CHAr

5 | Method A.
A solution of KOH 50% (3 ml) is added to an equimolar solution of a ketone
{0.0075 rﬁol) and an aldehyde (0.0075 ‘mol) in ethanol 95 %: the additibn is
performed' under energetic stirring at room téfnpérature.' The reaction is left under
| stirring for one night and then diluted with water and acidified. The precipitate is
10 séparated_ by filtration and dﬁed under vacuum. 'fhé compbunds are crystalized by
'etha'n'bl or first separated by chromatography and then crystallized by ethanol.

Method B.
A solution of a ketone (0.0075 mal), an aldehyde (0.0075 mol), piperidine
15 (15 ml) and acetic acid {75 ml) in ethyl alcohol 95% (80 ml) is countercurrent

heated for 5 hours. Molecular sieves are added to the solution to eliminate 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 pret:ipﬁ:ate in these conditions,
the solvent is vacuum evaporated and the residue is purified by chromatography on

20 silica gel column.
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A solution of KOH 50% (3 m) is added to an equinol ar sol ution of

4-met hyl - 7- (3- met hyl but - 2- enyl oxy) - 8-acetyl counarin (2.14 g, 0.0075 nol)
and pyri d| oxy 5 al dehyde (0.8 g, 0.0075 nol) in % the
addition is per?’gr med under energetic stirring at room terrp%ﬁ%@trsgé/ﬁe
reaction is left under stirring for one gnight and then diluted with water
and acidified. The precipitate is separ a? ed by filtration and dried under
vacuum The corrpound is crystallized by ethanol to give 0 84 g of product

T 3201 Brarnle 2 3 o ad Methyty-Cy metiylnlt’p nvigiyltolimanin B-yiliagevina sy, 1

H J =12 Hz); }&Ben—ﬁ -bhe (Jsee &c@mﬁéhyma fQ?mﬁli drﬂwﬁlg VIB i]disz Hz); 7.36
(d, 1H);73074 , 90 (m 1 H;
8.58 - 8. 64 galytion2od K0_1_-5 5%@"&) ls added to an equumohr squtlon of 4-methyl-7-(3-

1-[4- Meth th {52- I | - 1-
(sEae aCCO%ﬂ}gﬁ@%—?gpﬁlﬁf@-ﬁagﬁyﬁagﬁ@s%g?‘_r ’;b ggl)} utT%%Q'Eﬁrai’aﬁ%‘s"g%e?’?% ?nss
added t 0 agideRydenD.8 gsol 007S el irfethiindy 19586 She addition |s performed under
met hyl but - 2- eny |O$¥ -acetylcoumarin (2.14 g, 0.0075 nol) and benzal dehyde

(0.8 g, 0. RAFGEHRFYIMTING &% FROTM terBsRatyrRe  LlRIreaCHON; s left MndeRsiiming for one
energetic gnhphhd &haﬁ o%téd) H QARG HdUASdIRbAS TREGldciitdte isSdeha by

stirring for one night gW%en diluted with water and acidifie t he
preci pi t at filtiation epdrcuwuum;erfwabwmt The canmouudue@rmued/bvmmnonﬁm give

112 160, - kbR Binddita b e TOTC paiichatd & 1e & E0TH 7PN, sk
L gag;zhz)zagﬁgéa{:dm- .24 W (5 2HL- 5 38,8 Ka)I5 91580 hihii Blte) =
H: 7.30- 7ldadH. dnT 131%"'2775485 ('-’P B‘ﬂ €m 31§+'15’ ?%?L(d(d"' ¥ ﬁ 1;5“2)87?%? V\D

01/°17984 PLN-EPR088Gh, 11); PO S11-J = 8.9 Hz); 7.90 (m, 1H); 8.56-8.6
1-[ 4- Met hyl - t; (3-net h?l butl-%é enyi oxy)counarl nz ("}’3 4) 5-tri - 8 (m,

met hoxyphedkil.pr open- 1- one (see acconpanying for rruI a drawing VIB 120). A
solution of KOH 50% (3 m) is added to an equi nolar sol ution of
4- et hyl - 7-( 3- '

15 Example 3. 1-[4-Methyl-7-(3-methylbut-2-enyloxy)coumarin-8-yl}-3-phenyl-propen-

1-one (see accompanying formula drawing VIB 119).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 4-methyi-7-(3-
methylbut~2-enyloxy)-8-_acetylcoumarin (2.14 g, 0.0075 mol) and benzaldehyde
(0.8 g, 0.0075 mol) in ethanol 95%; the addition is performed under energetic
20 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 ethanol to give 1.34 g of
product m.p. 114-16°C, 'H-NMR (CDCl,) 3: 1.69 (s, 3H); 1.72 (s, 3H); 2.44 (d, 3H,
J = 1.22 Hz); 4.65 (d, 2H, J = 6.5 Hz); 5.34-5.38 (m, 1H); 6.16 (d, 1H, J= 1.2
25 Hz); 6.95 (d, 1H, J = 8.8 Hz); 7.00 (d, 1H, J = 18 Hz); 7.10 (d, 1H}; 7.30-7.40
{m, 3H); 7.45 -7.52 (m, 12H); 7.61 (d, 1H, J = 8.9 Ha2).



5 net hyl but - 2- enyl oxy) - 8-acetyl coumarin (2.14 g, 0.0075 nol) and
3,4,5-trinmethoxy- benzal dehyde (1.47 g, 0.0075 nol) in ethanol 95%.the

addi tion ke ﬁ?gfslprned under energetic. stirring at roopd@ifiksgrre. The .
reaction is t under stirring for one night and then diluted with water

and acidified. The precipitate is sepagated by filtration and dried under
vacuum The conpound is crystallized by nmethanol to 10 give 1.3 g of
product mp. 148-150C, ' H-NWR (CDCI3) 8: 1.69 (s, 3H); 1.72 (s, 3H); ) |

5 34. 5393a€xempiaﬁ) ]16?415@'%‘/'3’1 'meé"%ﬁ(%!'mk"ﬁm?@ %’"@‘%&5 STTRAR

8.9 Hz); 7.25 (d, mélhostyphehfihpibpen-1-6ite «sbe écbbmﬂaﬁyiﬂg%dﬁﬁula aﬁaﬁmgml e 5
1-[4-Methyl -7-(2-met hyl'a IyI oxy) coumarin- 8-yl ]-3-(pyridine-3-yl)-propen-
1-one (see acconpaMBrii®ornul a drawing VIB 122). A solution of KOH 50% (3

m s adde i - -7-(3-

me% thI al | yfgl%}g%%gcéﬁﬁlég%agr'ﬁlzw%ﬁ4ﬁf an 8&%&%& ‘3t'°£'n?jf 4-methyl-7-(3

pé Ei gdi n- :inaambo?;z-era)labe})mqﬁcdhrmnrﬂmm&, Qd0075 mol andnd/4, SFiethiaxy- "
addition is perfor r ner | I, at _rQomite at e
reaction tﬁe§2$€?'iyqﬁ1n§g14l‘yq ror&%gf’e 8&' ﬂddé'hy'e[ ﬁgﬁ%(?q ﬁtn&é?%'#?laewat er
and aci d'n.ﬁhsﬂene]:&&tl@ s@ifriny dt3b8m ternfpRRiurd. cTThéYeadtioh ig Rsft deéﬂﬁrrﬂig e&er under
vacuum e conpound is crystallized by nethanol _to. °$-'l\$/e Q.8 dproduct

m p. 110-obe@ight-andRtherpdiurpd gvith water(ajid aeidified. 1 Ehe precipifate is sep "F§e
? d981( ﬂ b?'#iltr%%or,_é?d'@?egéﬁvéﬁ%&un; e c&n@@ur‘d’j is c'l'yfﬁalléea b% rﬁath‘!in)nol €7)°56471 (()g
1 KD J = gfued1 1379 pf prédugtim.pl 148-356C7 ‘Hzl)lMﬁstcaxlé)& 1168, (s; 3H Jb1 Fé? {sg8. 67

(1 [4 Met ﬁ)’/'lr)ln g\o"("g(l‘{'ré ?ﬁagg{zgifc}?éoﬁigr%ﬁ %ﬁpﬁ%i% propen ? l'E)zr)le (see

acconpany 545t 98 Ngh 2 104)2V8. @ (gl BII-ZDZJG 93A(¢$0|1Hl,l on=01 6 KRIZ) 5@ &,n JH) s
added to an equi nol ar solutio 6&
met hyl al MyEo%p- isz)ac7e2§|(éouﬁa#m 1(@"*614 7g ddoé'r‘z. 91518-9H8 benzal dehyde (0. 8
g, 5 0.0075 nol) in ethanol 95% the addition is perfornmed under energetic
stirring at

15 g"Examp'le b. 1-[4-Methyl-77(2-methylallyloxy)coumarin-s-_yll-a-(pyr_idine-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 pyridin-B-carboxy- 3

aldehyde (0.8 g, 0.0076 mol) in ethanol 95%; the addition is performed under

20  energetic stirring at room temperéture.. 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 0.8 g of product m.p. 110-1 2°C, '"H-NMR (CDCI,) &: 1.74 (s, 3H); 2.43 (s, 3H);

4.55 (s, 2H); 4.98 (d, 2H, J = 15 Hz); 6,16 (s, 1H); 6.93 {d, 1H, J = 8.9 Hz);

25 7.09 (d, 1H, J = 16 Hz); 7.36-7.37 (m, 1H); 7.36 (d, 1H, J = 16 Hz2); 7.64 (d,

1H, J = 8.9 Hz); 7.85 (d, 1H, J = 7 Hz); 8.68 (d, 1_H_, J =5 Hz); 8.67 (s, TH).

T



roomtenperature. The reaction is left under stirring for one night and

then diluted wth water and acidified. The precipitate is separated by

filtration and dried under vacuum The conpound |s crystallized b;

met hanol t &YPNE%BE 2 g of product mp 158- 1609C,: + 'H NVR YEDEFWNSE7 1 74
(s, 3H; 2.43 (s, 3H); 4.55 (s, 2H); ,? 10(d'2H, J =15 Hz); 6,16 (s,
1H); 6.93 (d, I H J =28;9 Hz); 7.02 (4,Y1 H J = 16 Hz); 7.43-7.53 (m

4H); 7.61 (d, 1 H J = 8.9 Hz). Exanple 7

1-[4=Met hyl - 7- (2- met hyl al | yI ox?/)coumarl n-8-yll-3-(3-net hoxy henyl

pr open- 1- dixaniple &. acl-itMeathyliy(2-methviallyloxylgownaringS-yii-8)phel ﬁP*’Sﬂﬂ‘u rene of

KOH 50% (3 ml) i d t hyl - 7-

nmet hyl al I(yl oxil- é?age{%% %%%W“'@W‘@ 1Q1HE y. o _
3- rr]?t hOX)d/beb?NﬁthdfiK?KI sot%t(a ,mi). .eeattiémteo antrle:ﬁlldmahflsoﬁ.&%_rn tdfet-mehiyl-Dn is
erfornmed under energetic stirring at room erat ure. eactign is
Ioeft undermSthW?lﬂY!@(qu§raQ9ﬁé°‘PH'@mn 84 g. h@@o(?%n&"é ??P%%S@#Vdgr{é &',

aci digf i ed. o HRYYEIMGH! dH'étﬁ&ﬁ‘ol's% ﬂﬂdﬁ%r@)ﬁ parfdriviid HileR Rthet eﬁdhﬁﬁn@&er

vacuum The conpound is crystallize nmet hanol to give 1.6 g o pr oduct
m p 85- 8 oGy tem;mamacm)e reaction7is lgft undeq) stirging for(ane night amdgbereﬂbatqdm

b o oy Wi getet ang qhidiied.”The Previshat sepldtb i iiptiby S el Uyndpr
Z 32 ﬁ/gt hklhcu&rnz— J]G1te Hlb)r?ploulidﬁé dryistallizétl by methandhap. ngétBQrmbkprﬁduct
phf[anyl) p%ﬁgﬂeﬁg i sgﬁﬁggéﬁgﬁfnﬁ;?ﬁ%)azcﬂ%gﬁ %ﬁ\@%ﬁ%yﬂ 98

%. |
ot 101 a1 ot o S Pkl B, GEH, RO, J0r Miodh 7,02 1 e 12 ek
30 benzal dhyidk 7.4347.58 (0. 46157.601 (d, 1H, Jt HFaB@A HBI5% the addition is

performed WO 01/17984 PCT/ EP00108367 -11 under energetic stirring at room
tenperature. The reaction is left under stirring for one night and then

di_| ut ed wiExanvsié qr anm.mwlmmneﬁwnprmbqﬁm-s-yu@eﬁ&mmdxy-mpnyl)-
filtration and dri Edrg nedne-r-o\:lgc(ggemaccompanym) orl]'rolllullaS dl(':an Iﬁ ZI%Q) by
met hanol to prop
15 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 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
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,) &: 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 = 8.9 Hz).
25
Example 8. 1-[4-Methyl-7-(2-methylallyloxy)coumarin-8-yll-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-methyl-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 perforrned



give 1.7 g of.product mp. 128-130C, "H-NWR (CDCI 3) 8: 1.74 (s, 3H); 2.43
s, 5 3H); 3.75- 3.88 (m 9H); 4.55 (s, 2H); 4.98 (d, 2H, J = 15 Hz) 6 16 i
(s, 1H); Gwddurees 1 H; 6.93 (d, 1 H J = 8.9 Hz); 6. 94p&Gmprho ,g%,

Hz);. 7.23(d, I H J =16 Hz); 7.61 (d, 1 H J = 8.9 Hzg Ilg'x

1-[4-Methyl -7-(al I yl oxy) coumari n-8-yl| 13- phenyl - propen- 1- one (see 10
acconpanyi ng formula drawi ng VIB 158) solution of KOH 50% (3 m) is added
to an equi nol ar solution of 4- rrethyl - aIIyI oxy 8-acetyl coumarin (1.93 g,-

0. 0075 rml%dand benzal de{ﬁde (0 9’8 %t n, tpttanol 95% the
addi ti on Y485 SPerGSHESYIT EFR80 & PE'aE‘E'Fr QFULIS sUtimeforthe
reaction e hagf—.i aHaGt%nsﬁzufédl With| WateP BAd a'&id#iéd awﬂetﬂa@&p&hwis%dpam% 15

wat er and aci precipitate_is separated. by filtration and dried

under vamﬂmatlm@nﬁoﬂquwasw@t Ihejcerpornd maswat&uizqdobgma@anql tg of

d 2H, J =
B ey GVsB:7, o prbiitiy m bt BYBASEL BNRIChCL B: 17 (sl o2 4 T (¢
H & = 8.3H)}iR)75-3.83 (1), 9H); 4,55 (k 2HJ,64 |98)(d, ZHDJ = 15 AD); (Bm 63(1#)11-!) selr2 -
g;ﬁpf{;‘ 1(5,H)|H), 6. 3?3 &d n—iL ﬁ 3 9 Hz), 6‘%21 "(d, %0 I 641éﬂ|z), 7. 23(d 1H8 9HZ?6

1-[ 4- Met hydy: F-d1aid, yinxy)gqygq.mn 8-y11-3-(pyridin-3-yl)-propen-1-one. (see
acconpanying formila drawing ViB 16.1). A solution of KOH 50% (3 nl) is
added to an equi nol ar solution of 4-methyl-7- 25 allyl oxy-8-acetyl courmarin

1.93 g, (Fpl. 07 1) i

<(at hanolg 9%@9'&3% | ?P'gtnws Q“ﬂ?ﬁﬁg’gﬁﬂ*ﬁ?} 9@%@&5@&38%&% F%ng g?égr)oZJmI "

tenPerature. The. aeemhpanyingfbahﬂlmdthvingt\llamsaj for one ni ght and then .

diluted with wat d, T t t

{11 1rati onsatonareOLA0% (4 il i aodpErc g mBBLROIR, SR BERLPt £ 28Uy et hano

ZOGgi ve Qy on-Qf-adthléBGﬁlaﬁﬂ (Mg3 ?1643017%3500 dﬁd%zé@@éé .82 0d8as 3H);
(d, 2 WO 01/ 17984 PCT/ 08367 " -12 4.55 (m

2H); 5. 1mal) in etbape] 959 theaaqutwa is perfiprmed gmderienergetic jstirrigg & FRPM 7. 08
' temperature. The reaction is left under stirring for one night and then diluted: wvith

16  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.
136-139°C, 'H-NMR (CDCl,) &: 2.43 (s, 3H); 4.65 (d, 2H, J = 5.1 Hz); 4.25-4-..55
{(m, 2H); 5.15- 5.35 (m, 1H); 6,16 (s, 1H); 6.93 (d, 1H, J = 8.9 Hz); 7;03 (d, 1H,
J = 16 Hz); 7.04 - 7.15 (m, 3H); 7.15 — 7.26 (m, 2H); 7.33 (d, 1H,J =16 Hz); -

20 . 7.64(d, 1H, J = 8.9Hz).

‘Example 10. 1-[4-Methyl-7-(allyloxy)coumarin-8-yi]-3-(pyridin-3-yl)-propen-1-one.
. (see accompanying formula drawing VIB 161).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 4-methwI-7-
25 allyloxy-8-acetylcoumarin {1.93 g, 0.0075 mol) and pyridin-3-carboxyaldehyde (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 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 ethanol to give 0.6 g of product
30 m.p. 124-126°C, 'H-NMR (CDCl,) &: 2.43 (s, 3H); 4.65 (d, 2H, J = 5.1 Hz); 4.25-




(d, 1 H J =16 H); 7.30 (d, 1 H J - 16 Hz); 7.49 (d, 1H J =8.9 H);
7.83-7.87 (m 1H: 858 (d 1H J=5H), 6871s, 1H. 5 Exanple 11.

1 - 14- Met hyloofndogy | Y! OXY) coumari n- 8 yI] -3-(3-net hoxyphe%@g@}g 1- one
i's

(see acconpanying forrmula drawing VIB 159). A solution of

added to an equinolar solution of .4-neybyl-7- allyl oxy-8- acetylcounarln
(1.93 g, 0.0075 nol) and 3-nethoxybenza| ehyde (1.01 g, 0.0075 nol) in

et hanol 95% the addition is performed under energetic stirring 10 at room

i1t ed w GrBRdDerrang- Tor 899 Ga: W 3Pty SR Bl J8fc cratbsp 7 08"
filtration@mi,drede Hi)dqrso'ﬂplﬂllll{nJ Zhes ¢IPRUBdd] $HCD ks t8ld Haerlahy7.87
nmet hanol to give 1 .6 of product £‘561 63C ' H NMVR (cpa 35 S 2.43 s,

3H): 3.82 (re, 1H}3)8.58 ‘(hﬂ.JzH5 Hz): 688 5.20-5.42 (m 2H); 5.82-6.02
(m 1 H; 6,16 Is, 1 H; 6.90 (d, 1 H, J=8915Hz); 7.15 (d,.1 H J = 16
Hz); 6.90-7.15 (m 3H); 7.15 (d, 1H J = 16 Hz); 7.20- 7.29 (m 1 H); 7.30
(d, B H,  JExampletA).; 1 7 [4Méthyl-2-(allyloky)cotintarinz8-yl1=3¢8whethbXyphenyl)-propen-

1-[4-Methyl -7-(al | yl umarin S-trine enyf )-

propen- 1- one (see atg'é%% ﬁ*&??ﬁh@%ﬁé’iﬂ?%%ﬂ'ﬁ%ﬁw A 5ol ution of

KOH 50% ( 3Andolutich 8l deOHISDRN3CMY iSRIdaed S8l aH eQGintlarisdiBEion! of 4-methyl-7-

al I yl oxy-8-acetyl coumarin (1. 93@8 0t0075 nol ) and 3- net hoxybenzal deh de (1
@

.47 g, O. @M@Wn%@yet\flc@tm@nmﬂ W%mlk arzs#ﬁrrgetbexvl@emaa!debwteen
energetic stin r
otir g %W&?ﬁ%’.ﬂg‘i’;’% i SRR SER, Bl frion s pERG A uiefer Shbrplitticsing
pr ecili t at &t s ¢gaperavrdy Thel reactiorois kaftl udderedﬂ&ﬁ‘guﬁoderne'emgmlanthmen

d tal | d b h of
138 140C | Gl s st s OF  The pfecibitils Ts Serbrited Vo filtatn gid iriec
J = 5.1 Hz)ndep v35m5m4(3'l"éTBon2ﬁ&deis stalﬁzélﬂby( metﬁathl to §ivié 1.6 g ol piﬂdu@t 74

|,2 6.90-7.1 = 16 Hz 20- 29 1 H,
VoL T8 Ly B ERE TNMRYCDCA) 8 S dmiandii BBk S Abbido 8 = &

Hz); 5.20-5.42 (m, 2H); 5.82-6.02 (m, 1H); 6,16 (s, 1H); 6.90 (d, 1H, J = 8,9
15 Hz); 7.15 (d, TH, J = 16 H2); 6.90-7.156 (m, 3H); 7.16 (d, 1H, J = 16 Hz); 7.20-
7.29 {m, 1H); 7.30 (d, 1H, J = 16 Hz); 7.64 (d, 1H, J = 8.9 Hz).

Example 12. 1-[4-Methyl-7-(allyloxy)coumarin-3-yl]-3-(3.4,5-trimethoxyphenyt)-
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-acetylcoumarin (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,
J = 5,1 Hz); 6.25 - 5.40 (m, 2H); 5.90 - 6.02 (m, 1H); 6.16 (s, 1H); 6.74 (s, 2H);
6.90-7.15 (m, 3H); 7.16 (d, 1H, J = 16 Hz); 7.20 - 7.29 (d, 1H, J = 16 Hz);
7.70(d, 1H, J = 8.9).

30



Exampl e 13. 1-[4-Methyl -7-(prop-2-ynyl oxy)coumarin-8

.yl']1-3-(3,4,5-tri met hoxy- phenyl)-propen-1 -one (see acconpanying fornul a
drawi ng V| ; A solution of KOH 50% (3 m) is adde 8§wi nol ar
sol ution g@ﬁ@éﬁ hyl - 7- prop- 2-ynyl oxy- 8- acetyl coumari nq’Wg, 0. 0075
nol) and 3,4,5-trinethoxy 5 benzal de_h)qgg (1.47 g, 0.0075 nol) in ethanol
95% the addition is performed wunder €nergetic stirring at room
tenperature. The reaction is left under stirring for one night and then

diluted with wat d acidified. Th ipitate | ted b

Filtrati Gxamale 131 3dAdMatw - yaNcxy asman-Sy3- {3 L et ARy et hano
275372 56 10 (m 1P HEMORE1 ohi¥ (98 gecomipsbirg okl Jrawind Ve 12610 2o
(s, 1 H) A Solutloff ©f KOH 50%. (@ mikijs aided ©® an equirngiar solatiopdoef 4mpthyi-Z- 3. 9

Hz): 7.15 (d, 1 Jo= 16.Hz ) 7. = 8. . 4.
T et RS 3Ie s B Rimarn 02 % $:0078 moil ol B SfREERGdL L

accmnpanyensaidehyde @1.49" GWOIDE hol)2i) ethnebB6% otheodd dittorbRosetfornned i s

added to an equi nol ar solution of 4-net hé/l - /- L. ..

pr op- 2- y HpA®Eneggelie £Yirting atdePm tempssatyre.qThaypsctien is Ieft upderAtiringfae (o.s

9, 0.00Z08e WRiht drid BidiraiRked Wiih Wakrafifli AdigifiellS THY pretipithtdisiRpapatsdiet i

stirring at. “roomtenperature. The reaction is left under stirring for one
ni ght anbytfiiteatian Bodedtiepiounder tyagrun: The comnayingi is grystallizgddyisthanektq s

o % . i . .

oryet al | BBy of Bbdfle, do1eGye MR DT s: 066 Q7B X632 86,

g Gl%l ?) &r{; 1@);‘%88;&(83%(1 i,:ﬁ-lﬁ?-.ezfcgz(Hl-tzn)J E B)2 Hé);82204s, gH); e.7z(s,22;H)H$) 3 ,
: S, C 7. , = 1 - - - 7.

(d, 1 rﬁ%{?ﬁf 1. kb= 18 Hey 7248, 1H, Jfﬁos,-z’#ziiaﬂ‘:'#.‘]’s'é—"‘(rn{ ﬁﬁ?g?%@(d, 1

H J = 8.9 2B of@npl e 15. |

1- (4- Met YI 7-( Erof)- 2-ynyl oxy) counar i n-'8-'yl -3-(pyridin-3-yi)- proper;l- one

(see acconpanying formula drawing VIB 125). A solution of KOH 50% (3 m) is
oty DR AL PR3 o2 Dol Bt lemygoper 1 sone
alttehyde (0.8 g, I(see accompanying formula drawing VIB 124). C
A solution of KOH 50% (3 ml) is added to an equimolar solution of 4-methyl-7-
' prop-2-ynyloxy-8-acetylcoumarin (1.92 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 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 product m.p.
140-42°C,. 'H-NMR (CDCl;) 3 : 2.45 (s, 3H); 2.63-2.56 {(m, 1H); 4.82(d,2H, J =
2.2 Hz); 6.20 (s, 1H); 7.02 (d, 1H, J = 16 Hz); 7;13{d, 1H, J -=8.9H2); 7.32 (d,
1H, J = 16 Hz); 7.35 -7.45 (m, 3H); 7.48 - 7.52 (m, 2H); 7.67 {d, 1H, J =
25 8.9 Hz). - ' '

Example 15. 1-[4-Methyl_-7-(prop-2-ynyloxy)coumarin_-S-yl]-3-(pyridin-3-y|)-prope_n-1-
one (see accompanying formula drawing VIB 125).
A solution of KOH 50% (3 ml) is added to an equimolar solution of 4-methyl-7-prop-2-
30 ynyloxy-8-acetylcoumarin (1.92 g, 0.0075 mol) and pyridin-3-carboxy aldehyde (0.8 g,

~nal



WO 01/17984 PCT/ EPOQO 08367 -14 0.0075 nol) in ethanol 95% the addition is
performed under energetic stirring at room tenperature. The reaction is

I eft under wwbipjisdag for one night and then diluted with wg d&rmggdgg
acidified. The precipitate:is separated by filtration and drie und7er
vacuum The conpound is crystallized by 4et hanol : ‘to give 0.7 g of product
mp. 203-205C, 'H-NVMR 5 (CDCI3) 8: 2.45 (s, 3H); 2.53-2.56 (m 1 H; 4.82
(d2HJ:22Hz)620(slH);7.02 (d,1H,J:16Hz)'713(d 1H

J 8.9 Hz 7. 28- 7. 1

2 5.9 i) 09075 motfinyinghorSo: e G8duoris Bebimia LifenenShogiié g 4t room
Exanpl e 16tehdeﬂaw hYhe kdcmmméﬁ umér@ﬁu‘ir@cfwmfem Bt-and thén (diufee witR>wakeny! )
10 propen-1 -one, (see_acconpanying formula drawving VIB 163). A solution of
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'H NVR (CDCI3) 8: 45 (s, 8 (m | H (s, 82 (d, 2H, J
:22Hz)615(sl ;690-'726(m5H) 710(dIHJ=89Hz) -

7.65 (d, Ta -

1- (4. et ry XA ELO Myt (PROER idxyisoumarins8 YIS A3 -methonyphony),

(sedOacconpanyi ng fmrnppaddmm\(seg admnmaoyingfenhuhldramhgm ‘IBGPA) (3 rﬂ) is

dded t ' t,) f 4 hyl - 7-al | t

(1765 o FaBOHIR: RO E0% vt B adielh B srlirRoiat adiitn G Scmemyrairpe-2n n

et hanol 95Hyloxip8- m&tylcbmnam (nez bQOlmfiSU‘ﬁd? ané Bﬁfhﬁmbkﬁ)éﬁ:«_‘élﬂéi%e .0

tenperatu r aCt‘Qé]’é “38 eft under stirring for one night an then
1

-
di | ut ed w%@ﬁ%me ?’éﬁ' anp additina is, pedermadynder enengeaticstiging gl room
filtrati oaemasradrreevhe Pékii:oﬂ%qw{fhd&*&%nﬁgﬁwﬁéni mwﬂe

nmet hanol to give roduct m 155C

(d, 18=1.2and acmjed 4ng p(eqpltateb is sparam by fifratien apd dried Liddersaumz. The( m.

8H) 30 compound is crystallized by methanol fo give 1.5 g of product m.p. 154-56°C, '"H-NMR
(CDCl,) 8: 2.45 (s, 3H); 3.48 (m, 1H; 3.81 (s, 3H); 4.82 (d, 2H, J = 2.2 Hz);6.15 (s, 1H);
6.90 - 7.26 (m, 5H); 7.10 (d, 1H, J =8.9 Hz); 7.65 (d, 1H, J = 8.9 HZ).

20 Example 17. 1-[4-Methyl-7-{allyloxy)coumarin-8-yl}-3-(4-chlorophenyl)-propen--1 -one
{see accompanying formula drawing VIB 241).

A solution of KOH 50% (3 ml) is added to an equimolar solution of 4-methyi-7-allyloxy-
8-acetylcourmnarin (1.93 g, 0.0075 mol) and 4-chiorobenzaldehyde (1.05 g, 0.0075 mol)
in ethanol 95%; the addition is performed under energetic stiming at room temperature.

25 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. 153-155°C, 'H-NMR (CDCl,) &:
2.42 (d, J=1.2 Hz, 3H), 4.65 (m, 2H), 5.2 (m, 2H), 6.15 (m, 1H), 6.91-7.61 (m, 8H).

30



WO 01/17984 PCT/ EPOQO 08367 -15 Exanple 18. 1-[4-Methyl-7-(prop-2

ynyl oxy) counmari n-8 yl]-3-(4fluoro-phenyl)- propen-1-one (see acconpanyi ng
fornmul a drwoiolygredd B 240) . A solution of KOH 50% (3 M) .| pcafi8pfsdey an ]
equi nol ar sol ution of 4-nethyl-7-prop-2- ynyl oxy-8-acetylcounmarin . (1.92
~g,.0.0075 nol) and 4-fl uorobenzal dehydes{0.93 g, 5 0.0075 not) in ethanol
95% the addition .is performed under energetic stirring at room
tenperature. The reaction is |left under stirring for one night and then

di | uted wg m‘% grpﬁf
f: I ;J rgt I on ang%i§(ra1d under va-tls ‘%Qbyﬁﬂ csﬁ%’?\%h%g@.ﬁ r?fp?ég%{/
et hanol to give 1. m@mh-mndmeammmngmmmawmgnﬂmﬂ 2.43 (d

o, e‘%@n eiﬁéﬁ‘sg% e 5 et o o sl sfllon & 4 mee intintz: o

yi]-3-(2 c@lgﬂmﬁmahn 0 §¢9.0075 anolp andi Sdubrebstizaldéh oyl 242)
Asolutloirl] of _ KOH ?ﬂls gddedtog?])eqwm)lar solutlgd#(gg ¢

7- mét hoxyQ-80&2 mofin ej_h\l?rpj fetenthecanidilion;is, performed undepenrrasticstiring at| room
t hi 0- pheng FHE?% gwgﬁioﬁ@s 18t Uhder SlinillYyfor SR hlghf‘arﬂti‘l@?lo&lu%o@ltht\hfater
erformed un

addltlon 1S’ p er energetic stirring room tenperature. The
reacti on and acidifiedintiher precipitateriy separatedebynfi Igatloraand wdrieth undertvacium: Theat er

acuonm 1ol E oReEa g ng o 3G T el sty 188 e, L RO,

m p 172- CIRL) 5121418\, Jaﬂz(l-ﬁD@m.)wZ(rﬁ’, 19), 4079 (atum zH& (231) 3|T|7(d Q=242(d,

7N). Exanple 20.1-[4-Me
7 (‘QI |yl di%ﬁ%«ﬁrﬁﬁﬂnﬁﬁ(% é{'& (2,6-di chl or o- phenyl ). propen- 1-one (see
acconpanying formula drawing VIB 243).. A solution of KOH 50% (3 m) is
added to an equi nol ar solution of 4-nethyl-7-allyloxy- 25 8-acetyl coumarin
(1. 93 g, Exapaie 180133 amethyl-TmithoxyicamariaBadl3-(2-thianyl)-pyopen-bove (seel ) in

et hanol 95% the addjtj |.S ner getic stirring at room
tenperature. The r gg’é{’*‘@ﬁ“@%{‘ﬁfﬂﬁgﬂw ?ei@f or one night -and then
d| | uted W $diuﬂmtuerOHrﬁWa(3 nil)fis added!th enEgaimalat sdlgtionof Sepeetidxps-deyetyl- _
IlLrati dried, un ound is gryst
aﬁaﬂm Yrpblioalimaring 74,9 JH005 moh and G TRa Hbennsadeyaidehidé 6.4 o |
0.0075 mol) in ethanol 95%; the addition is performed under energetic stiming 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 1.8 g of product m.p. 172-173°C, 'H-NIMR
20 (CDCl,) 6: 2.46 (d, 3H), 4.0 (s, 3H), 6.21 (d, J=1.2 Hz, 1H), 6.91-7.84 (m, 7H).

Example 20. 1-f4-Methyl-7-{allyloxy)coumarin-8-yl]-3-(2,6-dichloro-phenyi}propen-
- 1-one (see accompanying formula drawmg VIB 243).

A solution of KOH 50% (3 mi) is added to an eqmmolar solution of 4-methyl--allyloxy-
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-NIMR
30 (CDCl,) 8. 2.41 (m, 3H), 4.66 (m, 2H), 5.3 (m, 2H), 5.9 (m, 1H), 6.8-7.64 (m, 8H).



30 (CDCI3) 8: 2.41 (m 3H), 4.66 (m 2H), 5.3 (m 2H), 5.9 (m 1 H,
6.9-7.64 (m 8H) _ nhlJ WD 01117984 PCT/ EPO0/ 08367 -16- BI OLOd CAL

EVALUATI ds VIB 106 and VIB 122 were tested for | toxicity
agai nst %m@g?stant cancer cells, both alone, and in %Q%W%‘gn W th
paclitaxel. The results of 5 these stygies are shown bel ow. When tested

al one, conpounds VIB 106 and VIB 122 wer€e found to possess relatively |ow
cytotoxicity (1C,o > 1 M against drug-resistant ;céncer cells. 10 The
conpounds were then eval uat.ied in combination with paclitaxel for their

cyt ost at i BIOKOGIGAL EVALYATIONe dr ug-resi stant breast cancer cells

MDA- 435/ LCC6-MDR. I n the experinents, the conpounds were used in
conbination with paclitaxel, the paclitaxel being at a concentration of
0.1 M th&€on§Bunds P&iB 1186 cindd B ct22werey teteasi farl theinicytotandoity ageinst adhigrat i on

w th each of, .c ounds_ ¥l nd VIB 122.. i .. . o .15 130-86
"M Conpar SSPSRTHPAACAT; el AHE: =4d, . fiinetih wih Babiaxel Themedfs alos
conpeunds thdsaGhidigs alre showh®elower its excellent inhibitory activities

agai nst the drug- resistant cancer cells. 1C /nM % Reduction in 1C60 of
paclitaxel Conpound Paclitaxel 426 - VIB 106 + Paclitaxel 86 80 VIB 122 +
Pacl i t axelyad} Compolnde VE 10PAHAVIB T2 WerERLAR 1 HoRbss Risive)
concurrenb’vexpgétg?eaTgﬁé'NDA-pﬂ%Sg LCC-MDR cells to paditaxel in the preSence

or absenciovotytotasicity rilfew ArdpMpagaipstdiugriesistapticanaer eells. 72 h  in vitro.

Assessnent of cytotoxicity, i.e. cell growth inhibition, was determ ned
accordi ng
10 The compounds were then evaluated in combination with paclitaxel for their cytostatic

activity against the drug-resistant breast cancer cells MDA-435/LCC6-MDR. In the
experiments, the compounds were used in combination with paclitaxel, the paclitaxel
being at a concentration of 0.1 puM, the IC4, of padlitaxel decreases by 3-5 fold when used
in combination with each of compounds VIB 106 and VIB 122, i.e. from 426 niM to

15 130-86 nM compared with paclitaxel alone. Consequently, in the presence of these
compounds, paclitaxel can recover its excellent inhibitory activities against the drug-
resistant cancer cells.

IC;/nM | % Reduction in IC,, of paclitaxel
Compound
Paclitaxel 426 -
VIB 106 + Paclitaxel 86 80
VIB 122 + Padlitaxel 130 70

Table 1
20

Experimental

The treatment consisted of concurrent exposure of MDA-435/LCC-MDR cells to

paclitaxel in the presence or absence of the compounds reversing agent (1 uM)for 72 h

in vitro. Assessment of cytotoxicity, i.e. cell growth inhibition, was determined according
25 to the methods of Skehan, et al. as discussed in J. Nat. Cancer Inst., 82, 1107, 1990.



25 to the net hods of Skehan, et at. as discussed in J. Nat. Cancer inst.,
82,1107, 1990. WO 01/17984 PCT/ EPO0O/ 08367 -17 Briefly, cells were plated

bet ween 40Q031)##9sk200 cells/well in 96 well plates and ing F%&%o gt 37C for
15-18 h prior to drug addiction to allow attachment of cells npounds

were solubilized in 100% DMSO and furgjper diluted in RPM -1640 containing
10 InM HEPES. After a 72 h incubation, 100 m of ice-cold 50% TCA was
added to each well and 5 incubated for 1 h at 4C. Plates were then washed 5

ser um pr oBaREeclEi el tEleon'4o and AT Bioo i Hlaned iR RRubHERD, o1
el | Fol &8O 8ra 518 prioniaidnig adciion iw allow atathmentonvelis: Obmpounahahﬁ‘é wer e

d 5t th t dried. Bound d
Col ubi | 1 Z8biget 11 100K PMSPCand it iton s RN 64 el B YWMBRE S naker

Optical dagst %_lg"\ﬁsmcﬁgatiﬁﬁa%ﬂ ﬁﬂ' ot iceldela 5%, 189\ WS e d ﬁgﬁgﬂﬁgﬂg%ﬂﬁg
VI B5106 \in@ibated forcHb atdr@. Flates wemmemsm 5\ﬁmas with tap wzaterto remove TCA,
low-molecular weight 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

10 measured at 570 nm.
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conmpound of Forrmula (I): RL "J 0 R COCH=CHAr 5 or a pharmaceutically
acceptabl e salt or solvate thereof whergpn: Ar represents: a substituted
or unsubstituted, (preferably aromatic), carbocydic or heterocyclic

group,. said car@gHgyclic or heterocyclic group C@ﬁf'ai ning from5 to 10 ring
at ons,
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said ring atons formng one or two rings, wherein the or each ring contains
5or . 10 6 ring atons, any heteroatons being selected fromN, 0 and S, any
substituents on the Ar group being i ndependently selected fromthe group .
~ consi sti nYO8 1, ¢ (b) Br, (c) F (d) OH, (e). NO2, PF/EEpA8367,) C -4

| ower al kyl (in ul a 'SCH3, (i) NHCOCH3, (j) N(RB)(R6)-
wherein R and R Jﬂiﬂcuﬂ ﬂﬂ mllglff%T‘ent and each represents H or | ower
C ., alkyl, (k) represents a saturated or unsaturated

| ower C. straight or branched hydrocarbyl group which may be unsubstituted
or substCLAIMSI by 1, 2 or 3 substituents selected from C, Br, F, Ow,
NO2 and CF3, and (I) -OCOR', wherein R' represents a saturated or
unsaturated |lower 20 C,.g straight or branched hydrocarbyl group or a
phenyl gr,oupA dempound efifarmidid (IPR10 or OCOR', wherein R 0 and Rl11 are as
defined above; and R represents Hor a lower C 4 straight or branched
hydrocarbyl group which may bg,4 This Sheet Has Been Replaced I'I'll11 11111
F1222 1t W 01/17984 MNM111121212212 bR e rrorrer orL

PCT/ EP0O0108367 -22- unsubstitygted or substituted by 1, 2 or 3 substituents
selected fromd, Br, F, W, _A2Q A CF3. -2. A conpound according to
Claiml wherein Ar represe - , hted or 5 unsubstituted (preferably
_aronatic), heterocycl ic gr bup sailg ocyclic grqEp cont aining from5 to
doe or two ri‘ngs, wherein the or

™ er oat ons being selected fromN,

0
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 atormns,
. said ring atoms forming one or Mo rings, wherein the or each ring contains S or
10 6 ring atoms, any heteroatoms being selected from N, O and S, any subsﬁtuents .
on the Ar group being independently selected from the group consisting of-
(a) Cl, (b) Br, (c) F, (d) OH, (e) NO,, (f) CF,, (g) C,, lower akyl (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 iower C, alkyl, (k)
15 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:
Cl, Br, F, OMe, NO,and CF;,
- and (1) -OCOR", wherein R"' represents a saturated or unsaturated iowwer
20 - C, straight or branched hydrocarbyl group or a phenyl group;
R represents
OH, OR™ or OCOR", wherein R"and R are as defined above; and
R'represents H or a lower C, ; straight or branched hydrocarbyl group which may be

-_
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and S, and any substituents on the Arl'l'{j]roup bei ng i ndependently sel ected

Q;):C}:ge S&Z%fng;nzb\a“umumml@* (b) Br, (c) F, (d) OH (e) N,

( cular CH3), (h) SGEmmhubiesd$i00CHS,
( R6XRB) wherern R and R8‘ard t sane or di:fferent and each represents

Hor lower Cl.4 alkyl, (k) ORLO wherein,Bl O represents a saturated or
unsaturated lower C,.6 straight or brang ed hydrocarbyl group which nmay be
unsubstituted or substituted by 1, 2 or 3 15 substituents selected from

a, Br, F, Ow, N and CF3, and, (1) .- t, wherein R11 r ts
sat ur at ed unsqhsgtategkalt%tbsﬂ@mbyd-% 3@31?@%9?1&@" s m%ﬁﬁgﬁ%ﬁl Né# oup
or a phenygn gup. 20 3. A conpound according to any preceding claim

wherein the Ar §roup is a substituted or unsubstituted (preferably
aromatic), heterocyclic group, said heterocyclic group containing fromb5

to 10 ri t ,_Wh ' t l.east T ' |

Loom and 27y subsorthid aRbanB8 b, GRfa °L virgTeih, A8 B Ca SubthieeS08,
conpgund agR&uLdtinted O(préfirablye &pinatic)c | Hateroselice igroufy saiepriesterdesciipygroyp  or
indolyl. 5. A conpound according to Glajm1 wherei.n Ar represents a
subst i t ut egorfainingfeamp<R for 17 drg alpms: &8id fing alpm3dPMNg ope AF SWRJINGE WhSKRN

sai d_car bogyClidach HAgRontiing 8 8F & b%rﬁé,‘tﬁbﬁeﬁé?o&l@nfs%@ﬁ%&él&tedWN O ng

atons formng one or “two rings, merel n  This Sheet Has Been Repl aced I111
L1111 111&ndS, ahd any substituents on the An groupibeing jndependentiy selegted from the
group consisting of: |
10 (a) Cl, (b) Br, (c) F, (d) OH, (e) NO,, (f} CF,, (g) C,, lower alkyl (in particular
CH,), (h) SCH, (i) NHCOCH,;, (j) N(R°XR®) wherein R® and R® are the same or
different and each represents H or lower C,, alkyl, (k) OR™ wherein R"
tepresents a saturated or unsaturated lower C,; straight or branched
hydrocarbyl group which may be unsubstituted or substituted by 1, 2 or 3
15 substituents selected from:
Cl, Br, F, OMe, NO, and CF,,
and (I) -OCOR", wherein R represents a saturated or unsaturated lower C,,

straight or branched hydrocarbyl group or a phenyl group. -

20 3. A compound according to any preceding claim wherein the Ar group is a
substituted or unsubstituted (preferably aromatic), heterocyclic group, said heterocyclic
group containing from 5 to 10 ring atoms, wherein at least one of the ring atoms is a
nitrogen atom and any substituent on the ring is as defined as for Claim 1.

25 4. A compound according to any preceding claim wherein Ar represents pyridyl or
indolyl.

5. A compound according to Claim 1 wherein Ar represents a substilted or
unsubstituted (preferably aromatic), carbocyclic group, said carbocyclic group
30 containing from 5 to 10 ring atoms, said ring atoms forming one or two rings, wherein

\
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WO 01/ 17984 PCT/ Ep0Q/, =23 or each ring contains 5 or6 ring

at ons, and any subsﬂiﬁﬂﬂiiﬁ"@]ﬂl‘ﬁm(g; oup b((ai ;19 i?g;apendently sel e((:]'E?d
fromthe onsi s U Br, (c) F. , .
3. (q) ROME A kT (in particular GHB) . (h) sa%&?ﬂ"ﬁ%ﬁg%ﬁ, ()

N(RB) (R$) wherein R and R8 are the samge or 5 different and each represents
Hor lower C .4 alkyl, (k). OR wheréel™m RLO represents a saturated or
unsaturated |lower C,.6 straight or branched hydrocarbyl group which may be

unsubstituted or_ substituted by 1, 2 or 3  substituents selected from d,
Br, F, \aeoRegeadingsantaingS.ard %gammd,arom?@wm?nﬁeﬁwgg@m@qng

sat ur at ggly enU&ﬁﬁ%@l@&ﬁef}oﬂ’l‘ﬁfe%:omgcorﬁiétﬁiw or branched hydrocarbyl group
or a phenyl” group. 6. A conpound accordi ng to an recedi ng clai mwherein
any substitué@td, ) Brdc) W"ngMdehN@zs@ C4,6@) ﬁi_/.o calgyldinpacticulast i ng

f: NHCOCHS3, : - [ R11

gs defi ned |Ewé%ﬁhaﬂiﬂ"§§§%@é«%§7 %%@@Lﬁgﬁﬁ?gg%%&%fm e
whgrein Ar idiffétdmtémdldteadhvrébi‘btsehstHgoll' fower (éB;L@_Ikgﬁ; gkp@R\?ﬂwht en%in R .
represents a saturated or, unsaturate r . stra or_branche

hy gr ocar byl FRPERRSNIS oA gsaturat u Hﬂsaéﬂ@g?\,%i ey gcﬁl é{rﬁigg’qwﬁé rbé?"ff-’ahﬁ‘g
represents rrﬁ%i??;éarb?i afoupPWRRH NHaf &6 0 tkubatituted oY sebstitLifdd by 3, OoP.3 Wherein

Ar is selected from phe;yl or phenyl substituted with 1, 2 or 3 nethoxy
groups. 25 1subsfituentpselectedd®m:di ng to any preceding clai mwherein R

represents an u r@at I O strai ght or branched hydrocar byl
group. 11. A corrpr%@inag’ %c@@retjlﬁ%é?(gcé'ai m 10 wherein R represents
OMH=C( CH3) 2, and3() <HERE: whidPein BCH2aldsehis asatbtHaCoCnsThirateGleer Cas Been

Repl aced straight or branched hydrocarbyl group or a phenyl group.

6. -A compound according to any preceding claim wherein any substituents on the
Ar group are selected from the group consisting of: NHCOCH,, N(R°)(R?), OR'® and
15 -OCOR", wherein R, R?, R"and R are as defined in Claim 1. :

7. A compound according to any preceding claim wherein Ar is substituted with one -
or more OR' groups, wherein R' represents a saturated or unsaturated lower C,,
straight or branched hydrocarbyl group.

20
8.  Acompound according to Claim 7 wherein R*® represents methyl.
9. A compound according to any of Claims 5 to 8 wherein Ar is selected from
phenyl or phenyl substituted with 1, 2 or 3 methoxy groups.

25 '

10. A compound according to any preceding claim wherein R represents an
unsaturated lower C,_, straight or branched hydrocarbyl group.

-11. A compound according to Claim 10 wherein R represents OCH=C(CH,),,
30 OCH,CMe=CH,, OCH,CH=CH, or OCH,C=CH.
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12. A conpound accor “étu'"mﬂwu} uherel N Ar is selected from phenyl,

tr| rret hoxy, or 3-indolyl; and ted from
‘g%wfﬂz oorRCRECR o OCH2C- CH.+ 5 13. %‘E@ﬁ'ﬁ?’@“ﬁﬁ*

accord| ng to any preced| ng cl ai m wher ei 21R1 represents alower C $

strai ght or branched hydrocar byl group‘ 4. A conpound according to Caim

13 wherein Rl represents nethyl. 10 15. A conpound according to Caimb5

wherein: Ar represents phenyl, which may be unsubstituted or substituted by

one, two t2. t hx @empotsd izccoing iteddaiem dtrwhereine Aeds celagtesh fiom phieny, ove,

NCoor:  FEREa oy Dol ar Byl R BYeecal From octReRaF RS
OH or OU—@BHCNEEOHZHO'QHJG-I@-H OCH{C=0H- CH=CMe2, -CMe=CH2, -CH=CH2 and

-C=CH. 20 16. A conpound according to any preceding clai mwherein RB and
Reare the sane or dlfferent and each represents Hor lower Cl.a alkyl. 17.

A C%Tpoun% Lo OI’ unsat UI’ at eﬁéw str a|'§1%Wh%m ﬁ%ﬁ%nga arc a-?nt P

25 a saturdte t chain or branched hydrocar byl

group. 18straight@mpramchead bydracarbyligroupy C ai m 17 wherein R10 and R11 are
selected from nethyl, ethyl, n-propyl or isopropyl.

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

10 15. A compound according to Claim 5 wherein:

Ar represents .
phenyl, which may be unsubstituted or substituted by one, two or three

substituents independently selected from
Cl, Br, F, OMe, NO,, CF;, C,., lower alkyl (in particular CHjy), NMe,, NEt,,

15 SCH; and NHCOCH;;
thienyl, 2-furyl, 3-pyridyl, 4-pyridyl or indolyl.
R represents
OH or OCH,R", wherein R' is selected from -CH=CMe,, -CMe=CH,, -CH=CH,
and -C=CH.
20

16. A compound according to any preceding claim wherein R* and R®are the same
or different and each represents H or lower C,_ alkyl.

17. A compound according to any preceding claim wherein R" and R" represents
25 a saturated or unsaturated C, straight chain or branched hydrocarbyl group.

18. A compound according to any Claim 17 wherein R*and R"' are selected from

methyl, ethyl, n-propyl or isopropyl.

30 —_—
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30 liiBiiiirathr 1111 IIII I 1111 W 01/17984 CL MS *
PCT/ EPOO/ 08367 - 25- f Formula (1) selected fromthe
fol |l ow NG w, rrethy

2- enyl oxy) c%unggfsf‘n 8-yl]- 3 (pyr| d| ne 3 yl ) propen- 1- one {9?’%”%%?7

1-[ 4- et hyl - 7- (3- et hyl but 2-enyl oxy)%?.’urrarl n- 8-yl ] - 3-phenyl propen-1 -one
5 (VIB 119), 1-[4-nethyl-7-(3-nethyl b

2- enyl oxy) coumari n-8-yi]-3-(3, 4, 5-tri met hoxyphenyl )- propen-I-one (VIB
120),

1- [ 4- met AP} - 7Acompaynd ofiFopmulayl)ssiastad fﬁO‘EthQ"QW("Syrl di ne-3-yl) propen-1-on

VIB 1
T 4- ot -7 mattyibut 2 eovion)coumann 8 Yk (pyrdine dypmpen-tone (g
121), 1-[4- nMIBWIO6); ( 2- et hyl al | yl oxy).coumari n- 8-yl ] - 3-(3- et hoxyphenyl

)1p{ Zpﬁg; :N -rr]qett\)& \QWE‘?W%Q"P%%QW'%WW%B 9/ !]]S-Qhe(nglpzp Ref r*'?ﬂ?t hoxyphenyl ) pr

opeen 1- one( 1@111 , 15
4- et h | o] | | | VI B 158
1- [El merr;3 me x&a ’93/ ¢ %@ET%&WS';M’Q Wyr'lwﬁyﬁ%ﬁ Oﬁ'ﬂﬂr’] %One@?ﬁ'('y D= one. %VI B

161),

1-[ 4- et hyl - 7pr?%en 1-c’xys\{:lgu‘lr%(a) i n-8-yl] ( 3- net hoxyphenyl ) propen-1-one (VIB
159) 14{j4-roetiyizi-( Z-rr(e@lwlqlbexy)}:oumaamﬁnyllﬁ-(pyridine-s-ylg ropen-1-one

yl]1-3-(3,4,5- \Pl hoxyphenyl ) propen-1-one (VIB 160), 20

1-[ 4- et hyI Pp% 2-ynyl oxy) coumari n-8-yl]-3-(3, 4, 5-trinethoxyphenyl) prop

enol- ong 4-Hidﬁ)y1—2’602-methylalIyloxy)ooumann—8-yl]-3-phenylpropen-1 -one (VIB 121)
R At i e L
yl ) propen-1 (q[ga-'éﬁg() B 125),. and. _
-[4-methyl-7-—(2-methylaIlyloxy)coumann—B—yl]-3-(3 4 5-tnmethoxypheny|)propen-1- _
one {(VIB 123),
15 . -[4-methyl-7-(allyloxy)ooumann-B-yI]-3-phenylpropen—1-one (viB 158)
| 1-[4-methyl-7-(allyloxy)coumarin-8-yi}-3-(pyridin-3-yl)propen-1-one (VIB 161),
1-[4-methyl-7-(alIyloxy)coumarin-8-yl]-3-(3-m'ethoxyphenyt)propen-1 -one (VIB 159),
1-[4-methyl-7-(allyloxy)coumarin-3-yl]-3-(3 ,_4,5-trimethoxyph_enyl)propen-1 -one
(VIB 160),
20 -[4-methyl-7-(prop-2-ynyloxy)coumann-8-yl]-3-(3 4 5-tnmeﬂ10xyphenyl)propen-1 -
. one (VIB 126},
1-[4-methyl-7-(prop-2-ynyloxy)coumarin-8-_y|]-3-'phenylp_ropen-1 -one (VIB 124),
1-[4-methyl-7-(prop-2-ynyloxy)coumarin-8-yl}-3-(pyridin-3-yl)propen-1-one (VIB 125),
- and S
25 1-[4-methy|-7-(prop-2-yny|_oxy)coumarin-8-'yI]-3-(3-methquphenyI)propen-1-one
(ViB 163).

20. A compound of Formula (1) as defined in any preceding daim foruse as a
antiproliferative medicament.
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5-5[ 4- met hyl - 7- (pr op- Zlmmm“““l“&““mg yi ]3( 3 met hoxyphenyl ) pr open- 1 - one

(VI B 163) . w&fbinfss onmpound Cof YFol mul a (1) as defined in any~pg kpg claim
for use as a antiproliferative nmedicanent. 30 This Sheet Has Been Repl aced
Frrerererrerer veer et SV\DOl/l_é884 C L PCT/ EPOO/ 08367 -26- 21. Use
of a conpound of Fornmula (1) as definefi"Tn any preceding claimfor the

manuf acture of a nedicanment for the treatment or prevention of neopl asns.
22. Use according o Cai m21 wherein, the opl.asie-are | gcated in the
(terus. Blouadse ot aFamegundoa Famuie 1) 38 AeHGER &1 nw Preosding oBm sr she
conpound clb B e oHf G HovantiBRL FRBthecher e

treat nentﬂ{?PE%;c |1§£er - E%'(Tj‘h ocgﬁ;gﬁegst@%}t’ cancer e%?ﬁ‘sé) 10 24. Use
according to any of Clains 21 to 23 of a conpound of Fornmula (1) in the
manuf act u of,.an_antiproliferatiV [ f LAt i t herapy. 25.
Use accor g?‘ng l[l% %ﬁc&é%ﬁ%@gﬁgg r@?ﬁ?ﬁg t@?%ﬂﬂfﬁ% %@?#@%@%Hﬁ'}& ure
of 515 anowryiopbmbist,erative nmedi canent in conbination with one or nore
antineoplastic agents. 26. The use according to Caim25 wherein the
antineopl astic agent conprises paclitaxel or docetaxel. 20 27. The use
according3 0 @y Eck8rdify ft@Q(:jj_Hﬁi“f(}aSF wheoPla BompOuRd 'S EorrAllal HSor  fiRAL MeNt
or prevention of menopausal disorders and osteoporosis. 28. A

phar mac eumabufacktiospb & medicarventior teritpatmentof paﬁil@xglr- and slagetaxsinesis tant
Formul a (éan§§cQEfi ned in any preceding claim in conbination with one or

mor e
10

- 24. Use according to any of Claims 21 to 23 of a compound of Formula (l) in the
manufacture of an antiproliferative medicament for combination therapy.

25. Use according to Claim 24 of a compound of Formula (I) in the manufacture of
.15 an antiproliferative medicament in combination with one or more antineoplastic agents.

26. The use according to Claim 25 wherein the antineoplastic agent comprises
paclitaxel or docetaxel.

20 27. The use according to Claim 19 in the manufacture of a medicament for the
treatment or prevention of menopausal disorders and osteoporosis.

28. 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

25 pharmaceutically acceptable excipients.

29. A pharmaceutical composition according to Claim 28 further comprising one or

more antineoplastic agents.

30

This Sheet Has Been Replaced

[T



25 pharmaceutically : I pLents. 29. A pharnmaceutical conposition
according to Claim Z;Hﬂﬂilﬂgm"mﬁu E!jl ng one or nore antineoplastic
agents. BQY(?_WI% heet & ed IIDIITTTTItiI]  Botkbddshér | | .
11111111 NI 10 12111 11 111 W0 01/17984 * C L Ms * PCI/ EPOO/ 08367
-27- 30. A pharnmaceutical conpositionggccording to Caim29 wherein the

antineoplastic agent is selected from paclitaxel or docetaxel. This Sheet,.
Has Been Repl aced

30. A pharmaceutical composition according to Claim 29 wherein the antineoplastic
agent is selected from paclitaxel or docetaxel.
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