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PCT/ EP98/ 03558 CHALCONES HAVI NG ANTI PROLI FERATI VE
ACTIVITY WO98/58913The present invention relates to a novel cPET&EPS]/ 03558
conmpounds whi ch have structures related to certain naturally occurring and
synthetic chal cones, as well as to methods for the preparation of such
conmpounds and to pharmaceutical uses thereof. The conpound 1
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are referred to by the generic term"chal cones”. Also, certain flavonoids,
i ncl uding ones which are also classified as chal cones, have recently been
denonst rat ed t dhepreseaninveation relatesitoia poyatplass of mompouads wigch dmye strucgss

and chenopreventive .act | Vi i r . P 3 90Q) .
T par 1 cERaAE O, e bl o B anlt FRiec CAucORs, a8kl 45 ety Jor i
shown to pepafiohtF sRER lcbindbahidsoahdofo Acduti¢keides thédebs (Br. J. of

Haemat ol ogy, 75, 489, 1990) and on other cell lines (Br. J. Cancer, 62, 94,

942, 1990; Int. J. Cancer, 46, 112, 1990; Gynecol ogi c Oncol ogy, 45, 13,
S

' addition. e RAPRPIRE ol 3 FipReba otk THRE b CROPRCRY | T Vel name
| nt er nat i ogalconet e Maryuitith@fly iceturNag fidoRdids SHAL serictuidl featuRsHFith BRAtone and

Patent Publication No. WO 96/ 19209 (Bayl or College of Medicine) have proved
to have aamsi wgferred tmbyatheigsnenic et Fhalconesi.vAlsp, sertain, fayenojds finghugding: engs

cell lineg,. h i ' .
antiproli ?”&P%?_t s ﬁlsgc?llé\%f?ﬁ%]%]céﬁl%\yggg% gér?ggé%%%%ﬁg@gh&%% I“f hﬁ‘ﬁ %I(l)t\l/&]a{lcelrt
is believagivig (@ankénmReskatch, 48e 5754 £198%)i 2d cHenldpeeRnbo8RGHVIHS inVbdrie tyABurs!
estrogen receptors. The action in vivo of these pol yphenol

subst ance¥.i NateFrod.n132, A3cA99re conplicated. Al these conpounds are
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In particular, quercetin, an ubiquitous flavonoid found in plants, has been shown to
act on the proliferation of human leukemic cells (Br. J. of Haematology, 75, 489, 1990) and
on other cell lines (Br. J. Cancer, 62, 94, 942, 1990; Int. J. Cancer, 46, 112, 1990;
Gynecologic Oncology, 45, 13, 1992) and to possess a synergic action with common

—t

antiblastic drugs.

In addition, some natural or synthetic chalcones, described in our International Patent
Publication No. WO 91/17749 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.

Although the mechanism of action of the antiproliferation activity of flavonoids and
chalcones is still unknown, it is believed to be linked to the interaction of these compounds

with type II estrogen receptors.

The action in vivo of these polyphenol substances is certainly much more complicated.
All these compounds are generally characterized by an almost complete insolubility in water
and, in vivo, by a very poor bioavailability linked to a rapid metabolism of phenols and a

marked affinity for lipids and proteins.
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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 (preferably methyl), -NMe,,
-NEt,, -SCH;, -NHCOCH,; 2-thienyl; 2-furyl; 3-pyridyl; 4-
pyridyl or 3-indolyl;

R represents -OCH,R,, in which R, is sclected from -CH=CMe,,
-CMe=CH,, -C=CH; with the proviso that where Ar
represents phenyl, R is other than 3-methyl-2-butenyl.

Within this class, preferably Ar is selected from unsubstituted phenyl, 3-pyridyl,
4-pyridyl and 3-indolyl. Particularly preferred are compounds wherein R represents
'OCHz‘CH=CM%, 'OCHz"CMe=CH2, or 'OCHz‘CECH.

Compounds of formuia (A) which contain a basic amino function may be converted
to acid addition salts with pharmaceutically acceptable acids such as hydrochloric and

phosphoric acids and such salts are included in the present invention.
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Wthin this class, preferably Ar is selected fromunsubstituted phenyl,
3-pyridyl, 4-pyridyl and 3-indolyl. Particularly preferred are conpounds
wherein R VWOPSRIY s -OCH err] - CH=CMe[err], -OCH err] - CVMe=CHPperrHP9s/03558
-OCCH err]-C- CH. Compounds offormula (A) which contain a basic
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and such salts_are included in the present invertion.
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chal cones) inasmuch as they can conpl et el hi bit protei ese
reasons, andef@otagouiving te prokiferationof hoth bomens-dnpendent ahid dhemoresistant nimdrial
in vitro angi‘ib?h\/i vo, than.ot her products known in the prior art.

The affirf® HAPE PEROSUOYs for type 11 receptors and the
antiproliferative activity on ovarian tunoral cells are shown in Table 1.

The mechanisms of action of the compounds of Formula (A) are most probably
different from the those of structurally related prior 'art compounds, (including natural
occurring chalcones) inasmuch as they can completely inhibit protein P-170. For these
reasons, the compounds of the invention show a more marked activity, both in vitro and in

vivo, than other products known in the prior art.

The affinity of some compounds for type 11 receptors and the antiproliferative activity

on ovarian tumoral cells are shown in Table 1.

Table 1 Affinity for type 11 estrogen receptors and antiproliferation activity in
vitro on a sensitive, MDA, adriamycin-resistant, MCF-7ADR, human
breast tumoral line,

Compound ICs * uM (MDA - IC,, * uM (MCF7 ICs, **
) MB231) ADRr) uM
I 3.2 2.8 1.1

II 32 2.2 3.3




Table 1 Affinity for type 11 estrogen receptors and antiproliferation
activity in vitro on a sensitive, MDA, adrianycin-resistant,-
NCF- 7ADR, MNQ198458913 breast tunoral |ine. Corgesauayebs/03558
IC50 * [err]M (MDA - IC50 * [err] M ( MCF7 | C50 ** S
VB231) ADRr) [err]M 5.
| 3.2 -4- 2.8 1.1
3.2 2.2 3
-4- 8|2 7.0 4.2
|V I 7 5 8.2 9. 471.0 42 1.1
Vv 11.0 6.8 2.8
Vi D6 88 34
VI | /. 1 9.4 5.1
VI ll A 7.3 6.0 1.7 4. GT

v 11.0 6.8 2.8

VI 9.6 8.8 3.4

VI 7.1 . 9.4 5.2

VIII 5.4 6.0 4.0

IX 5.0 3.9 3.1

X 3.7 3.7 2.8

* concentration causing 50% inhibition of the cell proliferation

** concentration causing 50% displacement of the estradiol labelled by its own receptor.

The binding to typé II estrogen receptors was evaluated in ovarian tumor cells and
tumor cells of other target organs. The cells were grown in a single layer according to the
known techniques reported in the literature. To make the test reproducibility, the cells were
trypsin treated, every week and placed on plates at a density of 8x10* cells / cm? and

incubated at 37°C in air containing 5% CO,.

The various compounds under test, dissolved in ethyl alcohol, were added at serial
dilutions and the treated cells and control cells were incubated with 3H-estradiol or in the

presence of diethylstilbestrol according to the methods described by literature. The



I X 5.0 8.9 3.1
X 3.7 3.7 2.8
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that are maitked yededtionriesizé ofithentulrioney afithrede total retrogression of the tumour in many

of the animals treated.

The compounds according to the invention can suitably be administered enterally or
parenterally (e.g. orally or by injection) in pharmaceutically acceptable vehicles. The dosage
for treatment and prevention of neoplasms with the compounds of the invention (which are
essentially non-toxic) can vary from 50 mg to 1,000 mg per day for a time ranging from a

month to several years depending on the nature and severity of the disease.

The compounds of the invention are especially useful in combination therapies along
with other anti-neoplastic drugs and/or physical anti-cancer treatments such as radiotherapy.
Thus, for example, they can advantageously be administered in anti-tumor therapy prior to
treatment with antiblastic drugs, so that the dosage of the latter and, consequently, their

unwanted side effects, can be reduced to the patient’s advantage.

Given their clear antiproliferation activity on hormone-dependent tumoral cells and
the activity on protein kinase, treatment of patients can be continued after the traditional
chemotherapy or surgical operation for the removal of the tumour in order to block
metastatic diffusion. The same compounds according to this invention can be used in
prophylactic treatment for the prevention of tumours in the uterus, ovary and breast, as well

as for the reduction of typical menopausal disorders.



Treatnment of animals with doses ranging from1l ng/kg to 200 ng/ kg produced
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The following examples illustrate the invention more in detail without limiting it.

Example 1 - General conditions to obtain chalcones.

Method A.

A solution of KOH 50% is added to an equimolar solution of acetophenone (0.075
mol) and aldehyde (0.075 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 compounds are crystallized by ethanol or first separated by chromatography
and then crystallized by ethanol,

Method B.

A solution of acetophenone (0.075 mol), aldehyde (0.075 mol), piperidine (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



al dehyde in ethyl alcohol in the presence of KOH and b) by reacting
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one. ni ght EmIE mRely pyFidinext-sthoxyaldehyde in 2 jolashanch 85%. s Thasoletianiskept under

crystal |1 ggdng! for 'd}e night at room temperature and then poured in 60 ml water. It is then
acidified with diluted HCI and then filtered; the residue is crystallized twice by ethanol 95%.
This yields 1.9 gm of a product with the following characteristics: m.p. 99-100°C; 'H NMR
6(CHCl,): 1.68 (s, 3H, CH,), 1.7 (s, 3H, CH,), 4.53 (d, 2H, OCH,), 5.45 (m, 1H, CH=),
6.5-6.7 (m, 2H, olefins), 8.7-9.1 (m, 7H, Ar). Mass: M/z (%): 309 (M*, 7.57), 241
(59.12), 163 (62.41), 69 (100). '

Example III - Preparation of 1-[2-hydroxy-4-(3-methylbut-2-enyloxy)-phenyl]-
3(pyridine-3-yl)-propen-l-one; Compound II.

A solution of KOH 50% (3 ml) is added in drops, under stirring, to a solution
containing 2.2 gm (10 mmol) 2-hydroxy-4-(3-methylbut-2-enyloxy)-acetophenone and 1.07
gm (10 mmol) pyridine-3-carboxyaldehyde in 25 mi ethanol 95%. The solution is kept under .
stirring for one night at room temperature and then poured in 60 ml water. It is then
acidified with diluted HC1 and then filtered; the residue is crystallized twice by ethanol 95%.
This yields 1.6 gm of a product with the following characteristics: m.p. 177-79°C; 'H NMR
6(CHCl,): 1.65 (s, 3H, CH,), 1.72 (s, 3H, CH,), 4.64 (d, 2H, OCH,), 5.42 (m, 1H, CH=),
6.5-6.65 (m, 2H, olefins), 7.8-9.4 (m, 7H, Ar). Mass: M/z (%): 309 (M™*, 10.76), 241.

(71.17), 163 (43.17), 69 (100).



product does not precipitate in these conditions, the solvent is vacuum
evaporated and the residue is purified by chromatography on a silica gel -
colum.  JouaRRkAs! | - Preparation of PCT/EP98/03558
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Example V - Preparation of 1-[2-hydroxy-4-(2-methylallyloxy)-phenyl-3-(4-
' dimethylamine)-phenyl]-propen-1-one, compound IV.

A solution containing 2.06 gm (10 mmol) 2-hydroxy-4-(2-
methylallyloxy)acetophenone, 1.79 gm (10 mmol) 4-dimethylaminebenzaldehyde, 11 ml
ethanol 95%, 2 ml piperidine and 15 ml glacial acetic acid is countercurrent heated for 5
hours. After the addition of molecular sieves, the solution is left at rest for one night; it is
then filtered and the precipitate is crystallized by ethanol 95%. This yields 0.75 gm of a
product with the following characteristics: m.p. 85-87°C; 'H NMR 6 (CHCL,): 1.85 (s, 3H,
CH,) , 3.02 (s, 6H, NMe,), 4.48 (s, 2H, CH,=), 5.05 (d, 2H, OCH,), 6.4-6.5 (m, 2H,
olefins), 6.6-7.9 (m, 7H, Ar). Mass: m/z (%): 337 (M™, 55.97), 147 (100), 134 (67.67),
55 (8.87).

Example VI - Preparation of 1-[2-hydroxy-4-(3-methylbut-2-enyloxy)-phenyl-3-
(indole-3-yl)-propen-1-one; Compound V.

A solution containing 2.2 gm (10 mmol) 2-hydroxy-4-(2-enyloxy)-acetophenone, 1.45
gm (10 mmol) indole-3-carboxyaldehyde, 11 ml ethanol 95%, 2 ml piperidine and 15 ml



A solution of KOH 50% (3 m ) is added in drops, under stirring, to a
solution containing 2.2 gm (10 nmol)
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cont ai ni ry>20-0¢ r%}i/sl@e Y- 228’3%%0@@ Ar), 212 @eﬂﬁy@m yMB@?’)@éé(%bh%’b(‘M"

1.79 gm (44 ehyde, 11 nl ethanol 95% 2 m
pi peri di ne agymlfé qu%r?@%{’lﬁaﬁé ??g&gg!og I's countercurrent heat e%l for 5
hours. After the addition of nol ecular sieves, the solution is left at rest
for one ght |sthenf|Itered and the precipitate is crystallized by
et hanol gig%m ¥YIL; ¢| ds Pyepar f L[3-hy QW‘%(E ethzlallyloxyisphenyll-3-
characteristics: mp. 85{zfgle- -eﬁl)rpmmnﬁ-pee,r]cpmmqn@rW) 1.85 (s, 3H,
CHerr]) , 3.02 (s, 6H, Nwe,), 4.48 (s, 2H, CH[err] , 5.05 (d, 2H,
OCH err]), 6.4-.6 2H, olef.in (m, 7H Ar Mass
337 (M+, 55.97%, f&sinll(l?BO) °°§§%n€’6é 63)(?6 55818, A0 mEg&‘l)rpl - lwdrox}’?@-
Prepar at i

A el o Rphttont 1 %8R (Y0 ol iIbie 5 0gtoplyalehy e, | mlsthgng!

(i ndol e- 3-
gm (10 mﬂﬁl %, 2- my@upmydlme axd dﬁwhbg;a):lahcaaemamdm@pummtgﬁm (hbﬁtettntmlr)s hours.
I_ gfjol e-3- “Kfttr t?fé adldmo te fnof'ecumr seftts atﬂe solutlon is leg at reg olr (yngemglrx]td 1t1fr§ then dry

evaporated and subjected to chromatography on a silica gel column while eluting with

petroleum ether/ethyl acetate in a ratio of 3:1. After eliminating the starting acetophenone,
gather 0.7 gm of the product required having the following characteristics: m.p. 29-30°C;
'H NMR 5 (CHCL,): 1.8 (s, 3H, CHj;), 4.55 (s, 2H, CH,=), 5.05 (d, 2H, OCH,), 6.4-6.5
(m, 2H, olefins), 7.4-7.9 (m, 8H, Ar). Mass: m/z (%): 333 (M*, 44.03), 143 (100), 130
(48.23), 115 (17.10).

Example VIII - Preparation of 1-[2-hydroxy-4-(prop-2-enyloxy)-phenyl-3-
(indole-3-yl)propyn- 1-one, compound VII.

A solution containing 1.9 gm (10 mmol) 2-hydroxy-4-(prop-2-ynyloxy)-acetophenone,
1.45 gm (1 0 mmol) indole-3-carboxyaldehyde, 1 1 ml ethanol 95%, 2 ml piperidine and 15
ml glacial acetic acid is countercurrent heated for 5 hours. After the addition of molecular
sifts, the solution is left at rest for one night; it is then dry evaporated and subjected to
chromatography on a silica -gel column while eluting with petroleum ether/ethyl acetate in
a ratio of 3:1. After eliminating the starting acetophenone, gather 0.8gm of the product
required having the following characteristics: m.p. 228-230°C; 'H NMR §(CHCL): 2.5 (t,



gl acial acetic acid is countercurrent heated for 5 hours. After the
addition of nolecular sifts, the solution is left at rest for one night; it
I's then drywgesagesat ed and subj ected to chromatography on a

col utm whi ?ve el u?llr3ng wi th petrol eum et her/ et hyl aﬁ?g@?gs/%?g% 7.
After elimnating the starting acetophenone, ga rTéHSGH&E‘ngA
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1-[ 2- hydr@ ﬂy ﬁ) (2- et hyI al I yl oxy) - phenyl ] - 3-
(i ndol e-3-y ? propen- 1- one; Conpound VI. A solution cont ai ni ng
2.06 gm (10 mol) 2-hydroxy-4-(2- nethylallyl oxy)acetophenone, 1.45

gm (1 O I in | e- 3- cqrboxyal.dehy %4 eri e
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the addition of rml ecul ar(pyrigine-3tyh-prapey:-1-gne; comppundVHEst for one
night; it is then dry evaporated and subjected to chromat ography on a

Fati oot 3: 1. Anpelbfion ofkit e cmBl s 4R bt dnee B Rendp & Softgion
of the progutshidLsb Iﬁ(b@mﬂ o tzh%,d‘reky QU0 SHARRT cﬁ" ﬁetspmenaﬁdoand 1.07 gm

29-30[err]C, [err]H err ﬁ(
CH2=), 5. (B fumolp plyrldmﬁzé-;arbomaédehy@mmm Ieéfamls?S %7 . Iha sglump is eptAul)der
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1-[ 2- hydr g&iffed (WiiPBitded ﬂi@%ﬂ)ﬂz@ﬂﬁl‘rﬂ'eﬂ?’me residue is crystallized by ethanol 95%. This
(i ndol e- 3- i/l ) propyn- 1-one, conpound Vi [ A’sol uti on cont ai n| ng 1.9

gm (10 mmyields2l 4ygmefia pqupcbw @quwgazh@raqmms}em I 1536670 JH MR
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is then drg evapor at ed and su jected to c rona ography on a silica gel

col utm whil %(%4@3) P H00h petrol eum ether/ethyl acetate in a ratio of 3:1.

After elimnating the starting acet ophenone, gather 0.8gm of the product

required having the followi ng characteristics: mp. 228-230[err]C, [err]H

NWVR [err] fxhinbiexr] )1 2. Preparation of0 94233 dr6xy-4-(3-methylallyloxy)-phenyl-3-(3-
methoxyphenyl)-propen-1-one; Compound IX.

pr oduct

A solution of KOH 50% (3 ml) is added in drops, under stirring, to a solution
containing 2.06 gm (10 mmol) 2-hydroxy-4-(3- methylallyloxy)-acetophenone and 1.36 gm .
(10 mmol) 3-methoxybenzaldehyde in 25 ml ethanol 95%. The solution is kept under stirring
for one night at room temperature and then poured in 60 ml water. It is then acidified with
diluted HCI and then filtered; the residue is crystallized by ethanol 95%. This yields 1.7 gm
of a product with the following characteristics: m.p. 97-100°C; 'H NMR 6 (CHCL;):2.54
(t, 1H, CH=), 3.82 (s, 3H, OCH,),4.70 (s, 2H, OCH,), 6.5-6.6 (m, 2H, olefins), 6.9-7.9
(m, 7H, Ar). Mass: m/z (%): 308 (M*, 100), 269 (19.75), 161 (56.42), 134 (65.79), 118
(32.73).



10- | H CHE), 4.65 (s, 2H, OCHerr]), 6.4-6.5 (m 2H, olefins), 7.1-8.2
(m 9H, Ar and NH), 1 1 (broad, 1 H OH). Mass: mz (%: 317 (M, 27.02),
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1-[ 2- hydr oxy- 4- (2- et hyl al | yl oxy) - phenyl ] -
(pyridine-3-yl)-propen-1-one, conpound Vlllll Tﬂ’ssSHEE'ﬁ HAS BEEKGH 50%

(3 M) is added in drops, under stirring, to a sol tlonREGUA@E[[m ng 06 gm

(10 mol )_2-h y4(2 nethlall acet gphen @m-01Q .,
nmol ) pyrEﬁ?‘H\épesﬁiar boxy & ﬁflg—)ﬁﬁir ’é’ggo 2 H@’)ﬂeﬁﬁé 7§d¥’§bt
under stirring for one nﬁgﬂ?l’%ﬂp enptrAnecferBpausRd &£.and then poured in 60 ni

water. It is then acidified with dlluted HCI and then filtered; the resi due

o1 o e BUR kol 0% 13 e chde i o e B o 4 bl
(CHA [ er rdontaiging 1.9.go8\(10 ﬁlﬂ&)l) 243%6@ ﬁﬁr%@{eﬁ{/ﬁ i)-a&atspmone khd 97 &h110

6.4-6.6 (m 2H, ol efins), 295 (Merr],
45.98) , mmql)zpyr@)m-szqarqul@hyqie m@s tn.t:pthaagvl 95%. allo@pluuongs(hm|wdet stirring

P ti 3- || yl.

et hoxy pHERPRS Sistl R Teprapbistiee s anst pured i 6 mENERY, I issfon apicifid with
m) is ad@tﬁsted Hctrﬁa&heﬁlﬁ&efeds tHiel fekiddle id e?:&aﬁ%aby%ﬁems%m THis %lét& 03 gt O
ol ) 2-hydroxy-4-(3- nethyl I'al I'yl oxy) - acef ophenone and 1.36 gm (10 nmol)
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fol |l owi ng characterlstlcs 0C, Jerr err Cl[err]) 2.54
(t, 1H CH=), 3.82 (s, 3H OCHS) 4.70 (s, 2H, OCH2), 6.5- 6 6 (m

olefins), 6.9-7.9 (m 7H, Ar). Mass: nmz (%: 308 (Mt, 100), 269 (19 75),
161 (56.42), 134 (65.79), 118 (32.73). WD 98/ 58913 Example X -
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3-yl ) propen-1-one, conpound X A solution of KOH 50% (3 m) is added
I n drops, irring, to a solution containing 1.9 gm (10

2- hydr oxy- ‘Xa%pfr%%BZ enyl oxy) - acet ophenone and 1.07 gm (10 mm’EP”)msss

pyri di ne- 3- car boxyal dehyde in 25 m ethanol 95% The solution is kept under
stirring for one night at roomtenperatung-and then poured in 60 m water.
It is then acidified with diluted HCl and then filtered; the residue is
crystal | iQEAIMS et hanol 95 % This yields 1.5 gmof a product wi th the

(T S 6 G e o o ) ol qanutulmum

?|2(73T i49)s) 1201 (3&%&3@‘1 ‘ﬁék@@%ﬁ%ﬂﬁéf%)zm (Merr], 10

-12- CLAIMS 1. A conpound of the general fornmula (A
R OH éerr] wher ei n:
Ar represents phenyl, which nd mgubsPit uped or substituted by
one, two or three substituents indepq i
fromd, Br, F, -Ove, NJerr], CF[err d | pwer al kyl ,
“NMe[err], -NEt[err], -SCH err], - NHCSGHEATNG 2t hienyl; 2-f ryjiheetHas Been Rep

st iyl ol et N
-Cve=CH[ err], gfr%"“th the proviso that where Ar

represents phe‘ﬁ err]-al kyl phenyl , 4-net hoxyphenyl or

g :1 di lfTEt hoxypheny| ArRfepeséiither t hq}henﬁl- n@hidl | m&y be unsubstituted or substituted by
ut enyl oxy. .

one, two or three substituents independently selected
from Cl, Br, F, -OMe, NO,, CF;, C,, lower alkyl, -
NMe,, -NEt,, -SCH;, -NHCOCHj;; 2-thienyl; 2-furyl;
3-pyridyl; 4-pyridyl or 3-indolyl;

R represents -OCH;R,, in which R, is selected from -CH=CMe,,
-CMe=CH,, -C=CH; with the proviso that where Ar
represents phenyl, R is other than 3-methyl-2-butenyl.

2. A compound according to Claim 1 wherein Ar is selected from unsubstituted phenyl,

4-dimethylaminophenyl, 4-acetamidophenyl, 3-pyridyl, 4-pyridyl and 3-indoyl.

3. A compound selected from:
1-[2-hydroxy-4-(3-methylbut-2-enyloxy)-phenyl]-3(pyridine-4-yl)-propen-1-one,
1-[2-hydroxy-4-(3-methylbut-2-enyloxy)-phenyl]-3(pyridine-3-yl)-propen-l-one,
1-[2-hydroxy-4-(3-methylbut-2-enyloxy)-phenyl]-3-(4-acetamido)-phenyl-propen-1-one,
1-[2-hydroxy-4-(2-methylallyloxy)-phenyl-3-(4-dimethylamine)-phenyl]-propen-1-one,
1-[2-hydroxy-4-(3-methylbut-2-enyloxy)-phenyl-3-(indole 3-yl)-propen-1-one,
1-{2-hydroxy-4-(2-methylallyloxy)-phenyl]-3-(indole-3-yl)-propen-1-one,
1-[2-hydroxy-4-(prop-2-ynyloxy)-phenyl-3-(indole-3-yl)propen-1-one,
1-[2-hydroxy-4-(2-methylallyloxy)-phenyl]-3-(pyridine-3-yl)-propen-1-one,
1-[2-hydroxy-4-(2-methylallyloxy)-phenyl-3-(3-methoxyphenyl)-propen-1-one,
1-[2-hydroxy-4-(prop-2-ynyloxy)-phenyl-3-(pyridine-3-yl)propen-1-one.
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2. A compound according to Caim1l wherein Ar is selected from
unsubst i tuw?jg yl, 4-di met hyl am nophenyl , 4-acet am dophenyl
3-pyridyl, 4- ﬁraﬁ}yl and 3-i ndoyl . 3. A conpound sel ect ed’qlf’)@ﬁ?ﬂ}‘/mss

1-[ 2- hydr oxy- 4- ( 3- et hyl but - 2- enyl oxy) - phenyl ] -3 ( el -propen-
1- one, 1-[ 2- hydr oxy-4- (3 - net hyl huf3--2- enyl oqy) - h% IT]HAB Begy ifdi ne- 3
-yl )-propen- 1-one, 1-[ 2- hydroxy-4-(3 RE LACED

. met hyl bud.- 2- eAyplesnacditieal bdmposifion @oinpiistip) a RoAHOUND 20E6Tin

- [ 2- hydr oxy- 4- ¢laininand | pharppesusicaliy agcaptable #xeipiest.hy| ani ne) - phenyl | - pr open-
1- one, 1-[ 2- hydr oxy-4-(3 -nethyl but - 2- enyl oxy) - phenyl -3 -(indole 3
-yl)-propen- 1-one, 1 -[2-hydroxy-4-(2-nethylallyloxy)-phenyl] -3

- (i ndol e-8 -yl A-qonsioRind lacoting to any oft Claims 1 to 3 for use as a pharmaceutical.
-[ 2- hydr oxy- 4- (pr op- 2- ynyl oxy) - phenyl -3 - (i ndol e-3 -yl)propen- 1 -one,
1 -[2-hydroxy-4-(2-nmethylallyloxy)-phenyl] -3 -(pyridine-3 -yl)-propen- 1

- one, p%enyll’{@ép ﬁ%%éﬂﬁ%_péﬁég ‘a@‘é‘éJaXAgaH Xxll)(') )c()¥)(flgirrlnesn¥lt6 % i-n( the manufacture of a

- met hoxy

1- [ 2- hydr oxy- 4pHapmaseutick XompositioRe forl tie -tfdayrhest B?'ﬁ‘e%ﬂtﬂfno%?nﬂeoﬂn 3SBI3C - the
13 4. A pharmaceutical conposition conprising a conpound acco dal‘sng to
any precedi ng treatmentcompraveridom o menopausal disardeys, ot ¢l tivatenent or prevention of.
A conpound acc&?&i ggo o any of Clains 1 to 3 for use as a pharnaceuti cal .
6. The use O & c???spound according to any of Clainms 1 to 4 in the

manuf acture of a phar maceuti cal conposition for the treatnent or
prevention of neopl asns, the treatment or prevention of menopausal

di sorders, for the treatnent or prevention of ost eopor osi s.
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