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The present 1 nvention r ates novel ass O ave

st r uct ur eestablishr sengithvityt @Wtqhemmrapawcy ageutsr (Rhaymacal. spew. lﬁéz i 55,
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(115 z- 01881 awiaeiarene (Cancer Res 46, 825, 1986) propafenone (Proc Am. Assoc.
Cancer Res. 34, 321, 1993), dlhydropyndmes (Cancer Res. 43, 2267, 1983)
phenothiazines (Mol. Pharmacol 35, 105, 1 989). Preliminary resuits obtained in
clinical studies clearly demonstrate that modulation of MDR might be a successful'-
approach in haematological mallgnancles but serious side effects (cardiac effects

20 immuno-suppresion and nephrotoxicity) often preclude optimal dosage of modulators - -

(Cancer 72, 3553, 1993). Therefore, specifically designed highly active modulators

with limited side effects are urgently required.

The present invention relates to a novel class of compounds which have stuctures
25 related to certain naturally occurring and synthetic flavonoids and to pharmaceutical
uses thereof.

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

Z—OCH,~C=CCH,NRR'

30 (1))



30 M WD 01/17985 PCT/ EPOO/ 08365 A or a pharmaceutically acceptable salt or
sol vate thereof whereini: R and R are the sane or different and each
represents \g\WEjsofsl: S al kyl, or a carbocyciic group contai pi-paphba@s® t O 10
ring atoms, sald ring atons formng one or two rings wherein the or each
ring contains 5 5 or 6 ring atons, or and Rl taken together with the
nitrogen atomto which they are attache forma our- to eight-nenbered

het er ocycPr @ Phargagauticaliyaieepiahie, salt Bh@lwteﬁﬁ?@%wgﬂe!’b nal heteroatons

sel ect ed hrdéﬁah"a.%mbs%méatdﬁe@heaﬁ&uﬁbhﬁemeauhel ng Optlonal ! v
substitute a lower C -4 alkyl group or a benz¥rﬁ group;

represents: (IAWeDC1-&a|mePéiarﬁa¢Q 9@“&9@“@&'@%9 G’eﬁe?ﬁiéﬁtﬂng %tg"ﬁ%t ed
from 15 (1) a%toﬁs'fbnﬁtpglcb*yhg dlnicwéa‘rs@nﬁ’wl’taﬁéﬂﬂ{é drdfen rigR_MLRTS B

aromatic, car ocy c or hete containing from>5“to 10 ring
atorfs, said ronfgring étems,@rni ng one or two rings, V\,herel n the or each ring

S ey subd B e, Huer ARG Bl 15 e fef HE° alib il Yot a1
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e ! bt SbpEhoff N of 9, ST nelebelliOHG by SR
| ower Cl. substituted with)a iI0WED 042 atkyhgielp orepberzyhgoups H or | ower C7$ al kyl
whiﬁ)h rrayzllqur%géﬁg:at ed or unsaturated and

(A)
o R4
RS
R? o)
wherein
R? and R? are each independently selected from:
15 (i) hydrogen, (ii) a substituted or unsubstituted, preferably aromatic,

carbocyclic or heterocyclic group containing from 5 to 10 ring atoms,
said ring atoms forming one or two rings; wherein the or each ring
contains 5 or 6 ring atoms, any heteroatoms being selected fom N, O
and S, any substituents being independently selected from the group
20 consisting of:
(a) Cl, (b) Br, (c) F, (d) OH, (e) NOg, (f) CF3, (g) C14 lower alkyi
(in particular CHs), (h)SCHs, () NHCOCHas, () NR®(R®)
wherein R® and R®, are the same or different and each
represents H or lower Cy4 alkyl, (k) OR"wherein R represents
25 H or lower C1s alkyl which may be saturated or unsaturated and
being unsubstituted or substituted with the group NRR' wherein
R and R'is as defined above, and () OCOR'! wherein R
represents H or lower Cq4 alkyl, -



bei ng unsubstituted or substituted with the group NRRL wherein R and Rl is
as defined above, and (I) OCOR11 wherein Rl1ll represents H or lower Cl.4

al kyl, V\Owld1hfR85 PCT/ EPO0/ 08365 3 (iii) O, (iv) Br, Wg{%) OH,
(vii) NO2, (viii) a saturated or unsaturated | ower Cl4 s ral

branched hydrocarbyl gr oup V\/mch may Qe unsubstitut ed or substituted by 1,

2 or 3 substituents sel ected f Ove, N2 and CF3, (ix)
NHCOCH3, (x) N( Refiii)8h (iv) Er.)(VIsFal(y') Q'sl,u Ml) uomx) aamlreizeduqr ueBBrratedher ei n -
R6, R8, R10 and t th
t he carbon a?gnsqtg?é\/\rﬁlcﬁ Q?%ﬁ?ggléb%ﬁgghgy rgﬁlﬁ)o\? %FI,{(,:%EEQEF "

het erocycli ¢ ri ngunsubstitited or substituied by 1a2cme3 Swtmtﬁmmmnemﬁl

sel ected from N, S r Ao C ob )
saturated or unsaI?u'r at&g'e ﬁbd gl‘ﬁg (?nsuggEHﬁI?%ﬁqu@Bs ’E)téi? d&\/\n?th one
or5nore substit uc@RS ,smda(xuédJCQRE) tereiBRE, R, 8 anbRV'CE® astiefinedver

al kyl, SCH3, NHC% N(R6) (R8), OR10 and OCCRll wherein R8, R8, R1O and

R are as 15 defTneqd 'above; and R4 represents hydrogen, or ORLO wherein
R10 is as definedrabove or (B) RS f O O 20 wherein R5 represents hydrogen

or a lover C1.6 o g, Bl GACREE wil e GabBY ' athg WD WG naFYahS

unsubstituted or
attached form a carbocycllc or heterocyclic ring having 5 or 6 ring

10 atoms, any heteroatom being selected from N, O or S, said catbocyclic
or heterocyclic ring being saturated or unsaturated, and being
unsubstituted or substituted with one or more substituents selected
from CI, Br, F, OH, NO,, CF3, Ci4 lower alkyl, SCH;3;, NHCOCHj,
N(R®(R®, OR™ and OCOR'! wherein R®, R®, R'"® and R" are as

15 defined above; and
R* represents hydrogen, or OR"® wherein R"is as defined above

or

(B)

20 wherein R°® represents hydrogen or a lower Ci 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 CF3.



3 substituents selected fromd, Br, F, Ovwe, NO2 and CF3. WO 01/17985

PCT/ EPOO/ 08365 Thus I n one aspect the invention provides conpounds havi ng
the structure O R4 RBI 1 OCCH2-C-CCHZNRR (1A') R2 Owherein R2
and R3 are &Mt 79H ependently sel ected from 5 (1) hydrogeRCTEH0EES
substituted or unsubstituted, preferably,aromatic, carbocyclic or

het erocyclic group containing from5 to ‘IO ring atons, said ring atons

f or m ng onhus intone aspert theningention provides cempbundmgawmmeistsu&umrm:ri ng
atons, any heteroatons being selected fromN, 0 and S, any substituents
bei ng i ndependently sel ected fromtse group consisting of 10 G, Br, F, OH,
N2, CF3, C7.4 | ower alkyl O n paﬁlcul ar CH3), SCH3, NHCOCHS3, N(R6)(R8)
OR10 and OCOR11, Mehgl n R6

each represents H or

(vii) NO2, (viii) a satu
branched hydrocarbyl gro

, (iii) d, (iv) Br, (v) F (vi) OH,

tg&%&d_ﬁlg%em%'g&ﬁgga; ti t uted by

1, 2 or 3 substituent,22€ «0 c, Br, F, Owe, NO2 and CF3, (iXx)
NHCOCH3, (x) N(Re) (R3), (xi@SRlO (xii) 0?10 and (xiii) OCOR1L1 wherein
R6, R8, Rr70 and R11l are as defined above; or R2 and R3 taken together with
t he carborWhg@rgis to which they are attached 20 form a carbocyclic or

het erocyclmz:a@ ﬂga{:@ghag gé?&,{ﬂg%m many heteroatom bei ng sel ect ed

fromN, O sal d car eterocyclic ring being saturated or
unsabur at ed, afd b!dﬁggaﬂns(l sai tsubstiuted sorbunsubstiutedyi preferably rarorpatic,

substituents sghgtiegdiid bPRdtEhocyblic gloup Sntdiihg s t6-10 fing atoms, said ring
atoms forming one or two rings, wherein the or each ring contains 5or 6 ring
atoms, any heteroatoms being selected from N, O and S, any substituents
being independently selected from the group consisting of:

10 Cl, Br, F, OH, NO2, CF3, Ci4 lower alkyl (in particular CH;), SCHs,
NHCOCH;, N(R®)(R®), OR™ and OCOR"!, wherein R®, R, R"® and R
are the same or different and each represents H or lower C,, alkyl,

(iii) Cl, (iv) Br, (v) F, (vi) OH, (vii) NO, (viii} a saturated or unsaturated lower

Ci.¢ straight or branched hydrocarbyl group which may be unsubstituted or
15 substituted by 1, 2 or 3 substituents selected from Cl, Br, F, OMe, NO> and

CFa, (ix) NHCOCHs,, (x) N(R®(R®), (xi) SR, (xii) OR™, and (xii) OCOR""

wherein R®, R®, R'® and R are as defined above;

or

Rz and Rs taken together with the carbon atoms to which they are attached
20 form a carbocyclic or heterocyclic ring having 5 or 6 ring atoms, any

heteroatom being selected from N, O or S, said carbocyclié or heterocyclic

ring being saturated or unsaturated, and being unsubstituted or substituted

with one or more substituents selected from Ci, Br, F, OH, NO, CF;, Cq4

lower alkyl, SCHa, NHCOCH3, N(R%)(R®), OR™ and OCOR'", wherein R®, R?,
25 R and R are as defined above; and

R* represents hydrogen, or OR™ wherein R is as defined above.



| ower al kyl, SCH3, NHCOCH3, N(R6)(R8), OR10 and OCOR11l, wherein R6, R8, 25
R1 and R11 are as defined above; and R4 represents hydrogen, or ORLO

- wherei n R dnsas defined above. WO 01/ 17985 PCT/ EPOO/ OS8gehermudrids er r ed
group of conmpounds are those wherein RR, R and R4 are as defined for
Formula (I A") above, and R2 and R3 ar g each independently selected from
(i) hydroge (i1) a substituted or, unsupstit er abl

car bocychirEe f}GFe%&r@l‘Bé’flﬁ?mEm{ﬂd&ﬂfeémﬁeaWR H%naggti%{fbeﬁfﬁﬂ'ﬁ , sald
ring atpedfnudP (A rgbcg@eaﬁu two rings, wherel n the or each ring contains 5
or 6 rl[}% atogs Fleteroatoms bei ng selected fromN, 0 and S, any
subst i t udhand R ate]gamtarégmyyeg 3&9&} fromthe group consisting of'

a, (b
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R85 are the s:arhpoycluumr h@ewd&rﬁl'méh@wtﬁ@ é’@ﬁ't F’"Q(ﬂ%’ﬂs @aidariggiy | |

(k) OR10 whergln. 'ﬁ}ﬂn@gg%?ﬁ o Ji Qrwﬂéui%@rthgﬁe%bm‘lhg‘%rﬁamﬂlbr Bennﬁ he

saturated or unsat ura and elrn uns tut or Substituted
group NRRL watoms,namy hetereatoms beingieeleted GomvY, Caaed §.) aoysrbstituerswher ein

R11 | B F [ OH,
(vii ;GRBZESe”{;@‘ng).ﬂée};%ﬂg%elgétgrﬁ mg‘teﬁrg?%ﬁ Vaf.Clr 6 gﬁ ai gh'g VLJZ
grancged By?r?car ta) Chr(byBrd)dh M&@l'be(eﬂlmzbif)lf?zﬁat@ﬁu I@MQSﬁ'Wgu('Ed by 1,

r 3 substituent 6
N . (X) N(R8 ﬂ@)ﬁl“‘??&? @?&%@"p ¢ ﬁf’-ncgcm@@w FQME%MR ém
wherein R3, RS, , arecth&samarar dﬁarentfandegﬁdhﬂepmenisﬂd qr| |PWBW1t4lﬂ|KYLh| S

, R2 d R3

Lointe are §ol8 QR e £ hrbei BB, 1l LA BIPIRA E B500P, o
sel ected from t hesgtueated apnamisaturaled aind b¢ing mdubsﬁ:tutededr @ubstrmsbwith ut ed,
preferably 25 ar ofat L) GAEBOGHEII R Sha KiG B8 Weihbd aBSGE PO T rom 5

to 10 ring atons,
15 wherein R represents H or lower C14 alkyl,
(iii) Cl, (iv) Br, (v) F, (vi) OH, (vii) NO, (viii) a saturated or unsaturated iower
C1s straight or branched hydrocarbyl group which may be unsubstitted or
substituted by 1, 2 or 3 substituents selected from Cl, Br, F, OMe, NO, and
CFs, (ix) NHCOCH;, (x) N(R®(R®), (xi) SR™, (xii) OR™, and (xii)) OCOR"!
20 wherein R, R, R and R! are as defined for Formula ().

Within this group, R? and R3 can both represent hydrogen. A further preferred group
of compounds are those wherein one of R' or R? Is hydrogen, and the other is
selected from the group consisting of: (i) a substituted or unsubstituted, preferably
25 aromatic, carbocyclic or heterocyclic group containing from 5 to 10 ring atoms, said
ring atoms forming one or two rings, wherein the or each ring contains 5 or 6 ring
atoms, any heteroatoms being selected from N, O and S, any substituents being
independently selected from the group consisting of:
Cl, Br, F, OH, NO,, CF3, C1.4 lower alkyl (in particular CHg), SCHs, NHCOCHi,
30 N(R®)(R®), OR™ and OCOR™, wherein R%, R®, R and R"" are the same or
different and each represents H or lower C14 alkyl,
(i) C\, (iii) Br, (iv) F, (v) OH, (vi) NO, (vil) a saturated or unsaturated lower C+.5
straight or branched hydrocarbyl group which may be unsubstituted or substituted by



ring atoms formng one or two rings, wherein the or each ring contains 5 or
6 ring atoms, any heteroatoms being selected fromN 0 and S, any

subst [ tuent i ndependently selected fromthe group isting of O,
Br, i‘(dg'ﬁ"@ﬁ Cl4 | ower alkyl (in. particul ar CH3), (ﬁ%@é?s“}“ﬁﬁ ,

30 N( Re)(R8) OR10 and OCOR11, wherein , RB, R and Rll are the sane or
different and each represents H or |ower® Cl4 alkyl, (ii) d, (iii) Br, (iv)
F, (v) C]—I,1,(2/bit3I‘ﬁbsﬁmeint§selectedlfmmedermmepN%eddlmﬁ@r(vmmcmﬁ;ght

Vo 01/ 179650 N R BLSRET U0 GRS Redkn BobRE Rhetn BE B AR afE ¢’
Oove, NO2 eashéﬁ@dféwahiuuléﬂﬂ)ICIJI-B (ix) N(R6)(R), (x) SR10, (xi) OR10, and

(xii) OCOR11 wherein R6, R8, R10 and R' are as defined for Formula (I). 5
Wthin this preferred group of conmpounds, a further preferred group of

conpgunds wakif thi%oér%fé\'féﬂ Qroupet daykpbouaEs, ardrisr preféred bf edipdifnds oup

consisting of: (i) uagstl uted or nsubst Ituted, preferably aromafic,

car bocycl |3(‘,'e(§|i‘°§?e‘ﬁ’ﬁ?'€ﬁ!'}' |h¥d@960ﬁndc%d§aﬁqmw fromnihs QFQ!JHGOF‘FWH‘QaRfO@a said

ring at ongybgkitiietdor BRst: r IW% fic, &41B & d tb?& 5
or 6 ri ng%gtoms any hgt es%lg?%n%@%z?b seiﬁigc‘t:ed f?gvrﬁlN ?h“é x&ﬁ?ﬂlﬂﬁ

subst i t uePoBtaiRiNg fom §do dA dag@tgms,csal atqmﬁmgng mgmss, Wh&l’élﬂ a,
Br, F, OHdloRealih ﬁn %ﬂfélf@\/\,\ﬁ br @'riﬁgl atéuE% Bﬁhé%dﬂbm §g|é%ted AR

N(R6 (R8), OR10 a are he sanme or

di f 1&r ent Qiand §aeny sypsféyemtsbeﬂgandenﬂndenﬂmelacnewfromthe)glgur: cansisinggiof: (i v)
F, OH, t

i rai gt or br Saleh: SHNOE ) €17 lefer ot 1 PR Oty Sy NGOk,

substituted by NE)(R )mORa1 0t HCO htme;sireafe'a ,fRBrandl R"Bare the same o1
d CF3, OR10, d
?JECR' Wneg\é: InI @%ﬁ nrgbrﬁyé@gzaﬁ %ﬁﬁ'ﬁ%Wor(égz mul a (1 ;;m 2(()X1AI :
f ur t her pﬁ?f@k iy By Gup FoRv)cOhip dvip NOAr(vii) asaburatest of unseturatediovergEh.sand
I
unsu Stit Eﬁgiéﬂfi%{ té) I agélf h%rBEQrb%P%hBWh’?& R\ayﬁne) ur%uﬁ&ﬁﬁtteé st g&s&uted by
1,20r3 substltuents selected from Cl, Br, F, OMe, NO; and CF3, (viii) NHCOCHj;,
(ix) N(R®(R®), (x) SR™, (xi) OR"™, and (xii) OCOR"' wherein R®, R%, R and R'! are

as defined for Formula (I).

20 A further preferred group of compounds are those wherein R® is hydrogen and R2 is
selected from the group consisting of: (i) a substituted or unsubstituted, preferably
aromatic, carbocyclic or heterocyclic group containing from 5 to 10 ring atoms, said
ring atoms forming one or two rings, wherein the or each ring contains 5 or 6 ring
atoms, any heteroatoms being selected from N, O and S, any substituents being

25 independently selected from the group consisting of:

Cl, Br, F, OH, NO,, CF3, C44 lower alkyi (in particular CHs), SCH3, NHCOCH3,
N(R®)}(R®), OR' and OCOR", wherein R®, R®, R™ and R'" are the same or
different and each represents H or lower C1.4 alkyl,

(i) Cl, (i)} Br, (iv) F, (v) OH, (vi) NO, (vii) a saturated or unsaturated lower C1.5

30 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 ‘CF3, (viili) NHCOCH3,
(ix) NR®)(R®), (x) SR, (xi) OR™®, and (xii) OCOR'! wherein R®, R®, R and R'! are
as defined for Formula (I).



aromatic, carbocyclic or heterocyclic group containing from5 to 10 ring
atons, said ring atons formng one or two rings, wherein the or each ring

contai ns §yoWhinfsd i N9 atons, any heteroatons bei ng sel eciegerboiogsgsN,. 0 and
S, any substituents being 25 I ndependent|ly selected fromthe group

consisting of A, Br, F, OH NO2, CF3, Cl1.4 lower alkyl (in particular
CH3), SCH3, NHCOCHS, N(R6)(R8), OR10gand OCOR11, wherein R6, R8, R10 and
R11 are the sane or different and each represents H or |ower Cl-4 al kyl,

(ii) d, f’etléiqe} gE?e%éd @nfoglrﬁéﬂt biﬁsbnf\ﬁaenﬁdﬂ are RMBOURE widréin R?

unsaturat stral or branched hydrocarbyl group which nma
be unsulrepresents dao subsiitated: or e@nsﬂastmtedz rreferablyp, aromatist }él;a'?@% e® from d

' Qf;ﬁgﬁo Retdrit$ 10,
(XI) mf@‘e%"?%&l%%ﬁéwe?# E!é' nl%fg)%%émgll ar e)mggézi%ﬁgened for
thsrrmaqutwomasoahemmmemwg)mnn&ﬁgrb‘rrmg gomse ramuhelaRAIQMEnt of
unsubst HENtpEG B © 4R H SuliieRicbattg indBPERTS MY sdeciPhrom SLS" >
(rzloz'; gl Nithg gfouproonisisting @f:r Chy Br.aF 008, NSai GFs,IChg@ lowsnalkyloini P@ﬁwhécﬁ"'

t b

bei ng. et MIGPEHNEEIRY AU HY AR t"ﬂéerﬁsr%“éﬁﬁa“’ R s %‘e“’a“’”‘s
slel elct (edleﬁnmm?s fdrfcgrmdq)gltoﬁer theisa gompounls, Riris preferebl,y ﬁlelycgd:mm @164 | ower

yl (in particylar
M rei n@&a e %"@néaﬁg;lf’b EF'el a?wﬁmﬁ%@% orrru@aq??@ Eor " hese
corrpoun nm'anc & hpdroy: ) chomay be ub8ubgtitute doomnsubstiut H d

lgNgZ satura ac'ggo%?sgturat edyl ower Cl$ straight grq Itn)’jranched

hydrocarb?l° FUB%“'HEP@PF‘*}F&% Bhsubstituted or substituted by 1, 2 or 3
substi t uent scg8r.eclOMe, NORddd CBy,, F, Ove, NO2 and CF3, NHCOCHa, N( R6) (R8) ,

SR, o8, NREYRe{ 54 Bl B AR Rk R pbTR S EE,

ufe ubst gbfiierifor Poshaladhl v

Alternatively compound R® may represent a substituted or unsubstituted, preferably
aromatic, carbogyclic or heterocyclic group containing from 5 to 10 ring atoms, said
ring atoms forming one or two rings, wherein the or each ring contains 5 or 6 ring

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

Cl, Br, F, OH, NO., CF3, C1.4 lower alkyl (in particular CHz), SCHs, NHCOCH,,
N(R®)YR®), OR' and OCOR"!, wherein R®, R®, R" and R"" are as defined for
Formula (I). _

25 For these compounds, R? is preferably selected from the group consnstmg of H, Cl
Br, F, OH, NO., a saturated or unsaturated lower Cig 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 CF3,

30 NHCOCH,, N(R®)R®), SR™, OR'®, and OCOR"" wherein R®, R®, R'® and R" are as

defined for Formula ().



aromatic, carbocyclic or heterocyclic group containing from5 to 10 ring

atons, said ring atons formng one or two rings, wherein the or each ring

contains 5 Qo dinfdssg 20 atons, any heteroatons being sel echeqdphfpfhel O and

S, any substituents being i ndependent ly selected fromthe group consisting

of d, Br, F, OH NO2, CFS Cl.4 lower agkyl (in particular CH3), SCH3,

NHCOCH3, N RG)S%?%) Q and OCOR11l, wherein R6, R8, R10 and Rl1l are as
'&”?H‘

defined fo wmsm%tw&&amycfmm ketgraeyglic gropPs dhect ed
fromthe %&q&wﬂ&s oRt th@gcé?fmé?chcgor neiféroﬁfonc Pre pleferhbly2bddbied from
unsat ur at ed t or branc

drocarbyl group which may be
unsubst i t uUOEHOTPRE l}MB@fedeRed51§§ dfﬁﬂid@FFS’m‘Hlibé }ituents selected fromd,

Br, F, OV, N2 and CF3, 30 NHCOCH3, N(R6)(R8), SR10, OR O, and OCCR'
wherein R6, R8, RO and R' are as defined for Fornmula (1). WO 01/17985
PCT/ 8P00/ 08 Jesticuariyhpreferrl carbocyclingrouppiscphanyk on phetyd substitdedwitbd ciocBi ¢

or heteroc 1o | 0 rocyclic
group are éBirzlle @‘gb@&‘ﬁ ??rerg@?é %ﬁgwd}r %&%?%ﬁg!@'?ﬁ%%?&% B{et@ﬁ;d'gfl ned
for Formula (1). 5 A part arly preferred carbocyclic group is phenyl or
phenyl subsCH,+CEECEHE-N t O OH or OR10 groups. For these conpounds, R10
preferably represents rret\h_y_/or -CH2-C=CCH2-N O Al so preferred are
conmpounds wherein one of R2 or "R3 represents Hor a lower Cl.6 10 straight
or branched hydrocar byl group, with nethyl being especially pref erred The

nventi on so o des a co nd of Formyl [ )a havi n ct
(oS S SR S OEOUPOR IR IR 00 B Art® RArsatiult oF & I 14 nod
as for Forsﬁdugwtbrbraﬁ%d%dmrm graipSWith @B6thPiieing especially preferred.

The invention also provides a compound of Formula (I) haviné the structure (IA”):

OCH,~C==CCHNRR! g
= aan)

wherein R, R! and R* are as dsfined as for Formula (I), and R? and R taken together
15 represent Ring Q, said Ring Q being a carbocyclic or heterocyclic ring having 5 or 6

rng atoms, any heteroatom being selected from N, O or S, said carbocyclic or

heterocyclic ring being saturated or unsaturated and being unsubstituted or

substituted with one or more substituents selected from Cl, Br, F, OH, NO;, CF3, C14

lower alkyl, SCH3, NHCOCH;, N(R®)(R%), OR'® and OCOR", wherein R®, R®, R'® and
20 R™ are as defined as for Formula (I).

For these compounds Ring Q preferably represents a carbocyclic or heterocyclic
aromatic ring, any heteroatom being selected from N, O or S, said ring being
unsubstituted or substituted with one or more substituents selected from Cl, Br, F,
25 OH, NO,, CF3, Cy4 lower alkyl, SCHs, NHCOCH;, N(R®)(R%), OR"® and OCOR",



15 represent Ring Q said Ring Qbeing a carbocyclic or heterocyclic ring
having 5 or 6 ring atons, any heteroatom being selected fromN, 0 or S

sai d car bpeywehiegs or heterocyclic ring being saturated EreRbidsat ed and
bei ng unsubstituted or substituted with one or nore sug{sctltue%#gasel ected
fromd, Br, F, OH NO2, CF3, Cl.4 power alkyl, SCH3, NHCOCH3, N(R6)(R8),
OR10 and 3 i n R{, RS, Oand, 20 R11 are_ as defjned as for

For mul awpesein rR%ﬂ%soea’@dﬁpdﬁﬂﬁ ‘Eﬁﬂg‘?esd?‘ &oangla ). (Rarticudaiyprefedrad,ocycl i ¢
or het e5aH6td SompoGAd WherinRing X0 MephEdeid 8 RNLER yﬂiﬁéfﬁ I fromN, 0O or
S, said ring bei ngé unsubstitutgd or substituted vm&?) one oﬁéjrmre
substituents selected fromd, Br, F, 25 OH N2, CF3, Cl-4 |ower alkyl,

SCH3, '“N%SBQ g&iﬁ& i : E 65

wher ei nM% 10 g‘@%%@‘%%e I e%}tlgps{\@i’ ﬁé@ﬁuﬁigﬁ . Par %ul arly
pdef er resampaunds of Fosmulabah atdAlhdessribeskiahgveninclude sompaiindsheying theor

pyri di i ' t Z may be attached to any position in the

ar omat r%“{"lmr%gs %s@%d%%hpounds of Formula (IA") or (IA") described
above include conmpounds having the structures (IA)x, (IAy and (I1A)z: OR4
3 OCH2-C=CCH2NRR Yl (te)a 2 RO OR4 3 (IAy, and R2 0 OCH2-C=
CCH2NRRL OR4 R3 2 | | ~ bllAhz

R OCH,~C=CCH,NRR'
| aax ,
R2” 0O
0o R*
R3
OO o
R?” 0O OCH,-C=CCH,NRR'
o R*
R3
| dA)z .
RZ2” 0
10 OCH,-C=CCH,NRR'

wherein R, R, R?, R® and R* are as defined above.

For the compounds of Formula (IA') or (IA") described above, R* preferably
represents H, OH or OCHs.
15



R O 10 OCH2- C=CCH2NRR1 wherein R Ri,
For the conmpounds of Fornula (IA) or

R2, R3 and R4 are as defined above.
(I'A") described above, R4 preferably

represents Woohtess OCH3. 15 WO 01/17985 PCT/ EPO0/ 08365 4PcTheonidgent i on

further provides conpounds of Formula
;*7 OCH2- G- CCH2NRR .01 4e, D .0; PO_
for Formul
hydr ocar byl
substituents selected fromd, Br, F,
enbodi ment, R5 representsrf or nethyl .

Qo
o e 088 s of e Sy Bty i3

(I') having the structure (IB): R5 X
O wherein R and R1 are as defined

nched

2 or 3

Ove, N2 and CF3. In a preferred

For the compounds of Formula (IB)

descri bed above,

the substituent Z may be

attached to any position in the

aromatic ring. Thus the
i ncl ude conpounds havi
OCH2- C- CCH2NRRL (1 B) w

s of Formula (tB)

10 descri bed above

ures (IB)W (1B)x, (1B)y and )(IB)z: Rs

wherein R and R! are as defined for Formula (I) and R® represents H or a lower
Cisstraight or branched hydrocarbyl group which may be unsubstiuted or

5 substituted by 1, 2 or 3 substituents sslected from CI, Br, F, OMe, NO2 and CF;.

Ina

preferred embodiment, R® represents H or methyl.

For the compounds of Formula (IB) described above, the substituent Z may be
attached to any position in the aromatic ring. Thus the compounds of Formula (IB)
10 described above include compounds having the structures (IB)w, (IB)x, (IB)y and

(IB)z:

R® OCH,-C=CCH,NRR'

R5
m/OCHz-CECCHzNRR1
0% o

B)w ,

(B)x ,

@B)y ,and
OCH,-C=CCH,NRR'



Oo RS (IB)y and O O aCCH2- G- =CCH2NRR WD 01/17985 PCT/ EPOO/ 08365 AA R5
[ (IB)z . OO XOCH2 C=CCH2NRR' wherein R, Rl and R5 are as defined for
Formul a (ypeifr@gs t he conpounds of Fornulae (1), (IA), (@crprofiisséd B). the
substituent Rand R are 5 the sane or different and preferably each
represents a Cl.4 al kyl group or a Csgs cycloal kyl group. Wthin this
group of conpounds, R and Rl are preferably independently selected from
met hyl, ethyl, propyl R‘rbyclopropyl or a cycl ohexyl group. In a preferred -
gr oup of corrpounds t and R groups taken together with the 10 nitrogen
atomto which they a 2¥hed, forma four- to eight-nmenbered

het erocyclic ring. & it is preferred that d-R taken together -
with the nitroge®7atdntoywhich they are attached, forma pyrrolidine,

pi peri di ne, piperazine, v éaﬂdal_p ne, N- benzyl pi perazine or a

nor pholine group. 15 It w Be apprém ated that the conpounds of Formul a
(I') contain a basjc am_no function and thus nmay be converted to acid

addi t i orwhereinR, R and R arevexdefingdden farmula @k pt abl e aci ds, e.g. hydrochl oric
aci d and phosphoric acid. Such salts are also included in the present

I nvention. 20 The conpounds of Formul a be convem ently repared by
a proceslﬁ)rth@nq:mpeungs Dﬁ@mm%fﬂ%)ma&fﬂ%g tRand R iafe, z- oH,

w Ish PraR& rs%*le glr amqunt é}IJ Bfe?arggly each represents a Ci4 alkyl group or a Cs-s
cycloalkyl group. Within this group of compounds, R and R' are preferably
independently selected from methyl, ethyl, propyl, cyclopropyi or a cyclohexyl group.

In a preferred group of compounds, the R and R! groups taken together with the

10 nitrogen atom to which they are attached, form a four- to eightmembered
hetérocyclic ring. Of these, it is preferred that R and R! taken together with the
nitrogen atom to which they are attached, form a pyrrolidine, piperidine, piperazine,
‘N-methylpiperazine, N-benzylpiperazine or a morpholine group.

15 It will be appreciated that the compounds of Formula (I) contain a basic amino
function and thus may be converted to acid addition salts, with pharmacologically
acceptable acids, e.g. hydrochloric acid and phosphoric acid. Such salis are also

included in the present invention.

20 The compounds of Formula (I) may be conveniently prepared by a process

comprising the steps of:

(i) reacting a hydroxy derivative, Z-OH, with propargy! bromide to form an

alkyne, Z-OCH>C=H; and

(i) reacting the alkyne Z-OCH2C=H with an amine HNRR'. Such a process

25 forms a further aspect of the present invention.

The invention further provides a compound of Formula (I) as defined above for use
as a modulator of multiple drug resistance in cancer chemotherapy or an



al kyne, Z OCH2C=H; and (ii) reacting the al kyne Z-OCH2C=H with an am ne
HNRR . Such a process 25 fornms a further aspect of the present I nventi on.

The i nvent ghgefidbdsher provides a conmpound of Formula (1) ¢1 r%{above
for use as a nodulator of multiple drug resistance in cancer C her apy
or an WD 01/17985 PCT/ EPOQ 08365 antipgpliferative nedi canent. In
particular, the conpounds of Formula (1) are especially useful for the

modul at | oransiprofifaratiye emedicgmest i stmapasiculai she Campaundg) of obemwis ) 8rerhe
manar act rSPepaly st or e iEbiigion oF ffuffple Bhif rbuifes ncpiled 87 P
parti cul ardlycophateia. | ocated in the uterus, ovary or breast. Further the
conmpounds Fornula .(1) nmay be especially useful for the manufacture of a
medi canment for the treatnent of paclitaxel- and docet axel -resi stant cancer
cell§. 10 TﬂeecomppundslsofoFoﬁmlau(I)a &l ;deﬁme;d @bowe athay ralsmy e bes Lgefilefors the as
combi ned” SSEMERAE A a5 FREKTET ShPBrern 'Vw%%' oot
conbi ne 0 stic
OL cytost av*arttcumwnérﬂmse thﬂbdl an the&gémgbvary dﬂoeéaetglFurtﬁer i bonp

t her apy nvolve si t aneoys m ccessive, a gtltnl str tlon f ﬂle
corrpound ) nay E’gvﬁslpﬁc'éﬂ)é ugpfu e Jhenyfactyre,gt 2 egt 1ok
agents, i iyehtfbnt®f paichitakel aht oeetaRBlreSideiM chhedraglisls, acti nonyc' n D,

vinca al kal oi ds, col chicines, paclitaxel . or docetaxel. Such conbination
the?%py forns a further aspect of the invention. 20 The conpounds of the

i nvent i on THaY c@h@@uhﬂsuﬁﬁf Formula t (1§ ﬁiﬁi}ub%bt Hdvaf géousl?dlwnmﬂ 491 drhe
treatment or prevention of menopausal disqrders an osteoporosis. The

i nvent i onantiprojiferat Meomeé@@"l?"bHh??fﬁ@@%ﬁ%ﬂ?e%ﬁﬁwqwr&t%ﬁﬁmb@%&%@ of
gﬁ;re magguta:‘ c(::daril‘i?bWYBf’Wﬁ\uﬁ (IF WithUbie bf more aftiTRéoFAdte lowidytoskilie aferits) €
such as paclltaxel or docetaxel. The combination therapy may involve simuitaneous
15 or successive administration of a compound of Formula (I) with one or more
antineoplastic or cytostatic agents, including anthracyclines, epipodophyllotoxins,
actinomycin D, vinca alkaloids, colchicines,‘ paclitaxel - or docetaxel. Such

combination therapy forms a further aspect of the invention.

20 The compounds of the invention may also be useful in the manufacture of a
medicament for the treatment or prevention of menopausal disorders and
osteoporosis.

The invention further provides a pharmaceutical composition comprising one of more
25 of the compounds of Formula (I} in combination with one or more pharmaceutically

"acceptable excipients. Such a composition may aiso comprise one or more
antineoplastic or cytostatic agents, such as paclitaxel or docetaxel.

The invention will now be described by way of illustrative examples and with
30 reference to the accompanying formulae drawings.



accept abl e exci pients. Such a conposition may al so conpri se one or nore
anti neopl astic or cytostatic agents, such as paclitaxel or docetaxel. The

i nventi onw éili79a9wW be described by way of illustrative 81;‘?% d with
30 reference to the acconpanying fornul ae drawi ngs. WO 01 @@@33&

- PCT/ EPOO/ 08365 AS EXAMPLES Exanple 1,4General conditions to obtain the

pr opynyl oxl>2 derivatives Z-OCH2C =CH ANRR , HCOH Z- OCH2C " " CCH2NRR1L CUSOM
(1) 5 A of hydroxy derivative (0.01 nol), K2CO3 (0.02 nmoi), Kl
(0.01 nol), propargyl bromde (0.015 nol) and acetone (100 m -) was
refluxed 10 h and hot filtered. The solvent was evaporated and the residue
was crysExampled. wi Gengralcondifionsstolakiain thepropynyloxy deriyativesi on of

7- propynyl oxy-4' - met hoxyl sof | avone 10 A mi xture of 7-hydroxy-4

- net hoxyi sof avone (2.68 g, 0.4 i By CxB (2.8 g, 0.02 nol), KI (0.166

g, 0.001 mcH&@ BY m»&%mzmngmggqgmloo m -)

TECHY i 5
was refluxed 10 h and hot filter€dSOFhe sol vent was evapor at and t he
residue was crystallized by toluene. This yields 2.75 %g?:f a product with
the following characteristics: mp.145-146C, 'H NWVR ( 13) 8 2.6 (m

pr har at Rt 9 rrpy el 1905 Tohe Rl .67 ot ki pa il Peparovbne
(2. 38 g, bidnfide (015 d@g@ﬁd @éetdnd . (160 M) Was refiiked 10 hl&Ad thotitéted. Me) .
propargyl bromde (1.7 , 0.015 no and ac‘?tone, 100 M = 20 was refluxed

I
10 h andSHENtwas ey, rat«rﬁanwwmdu snypfallized with g suitable salveptie was
crystallized by toluene. This yields 2.1 g of a product with the foll ow ng

characteristics: mp. 130-131. C, 'HNWR (CDCI3) 8. 2.6 (m | H), 4.8 (s,
2H), 6. dexampled. ,Preparation of 7-propynyloxy-4'-methoxyisofiavone

10 A mixture of 7-hydroxy-4-methoxyisofiavone (2.68 g, 0.01 mol), KCO; (28 g, 0.02
mol), KI (0.166 g, 0.001 mol), propargyl bromide (1.78 g, 0.015 mol) and acetone
(100 mL) was refluxed 10 h and hot filtered. The solvent was evaporated and the
residue was crystallized by toluene. This yields 2.75 g of a product with the following
characteristics: m.p.145-146'C; 'TH NMR (CDCl;) 8: 2.6 (m, 1H), 3.83 (s, 3H), 4.8
15 (s, 2H), 6.93-8.27 (m, 8H).

Example 3. Preparation of 7-propynyloxyisoflavone

A mixture of 7-hydroxyisofiavone (2.38 g, 0.01 mol), K,CO; (2.8 g, 0.02 mol), KI

(0.166 g, 0.001 mol), propargyl bromide (1.78 g, 0.015 mol) and acetone (100 mL
20 was refluxed 10 h and hot filtered. The soivent was evaporated and the residue was

crystallized by toluene. This vields 2.1g of a product with the following

characteristics: m.p. 130-131°C; 'H NMR (CDCl3) 5: 2.6 (m, 1H), 4.8 (s, 2H), 6.99-

8.28 (m, 7H).

25 Example 4. Preparation of 7-propynyloxy-2-methyl-4'-methoxyisoflavone
A mixture of 7-hydroxy-2-methyl-4-methoxyisoflavone (2.82g, 0.01 mol), K2COs
(2.8 g, 0.02 mol), KI (0.166 g, 0.001 moal), propargyl bromide (1.78 g, 0.015 mol) and
acetone (100 mL) was refluxed 10 h and hot filtered. The solvent was evaporated
and the residue was crystallized by toluene. This yields 2.24 g of a product with the



25 Exanple 4. Preparation of 7-propynyloxy 2-nethyl-4'-rnethoxyisoflavone A
m Xt ure of 7- hydroxy 2- met hyl - 4' - met hoxyi sof | avone (2.82 g, 0.01 noi),

K2C03 g2 mol), KI (0.166 g, 0.001 nol), proparg b’r ' (1.78
g, 0.015 rmB\fvg and acetone. (100 nL) was refluxed 10 h and 0 %ﬁi@g?ed. The

sol vent was evaporated and the resi due,ﬂf/as crystallized by toluene. This
yields 2.24 g of a product with the W) 01/17985 PCT/ EPO0/ 08365 h~

f2 o|6 | owi ng follawing t:garantensttcsmm 133140/0C'H NIMRMED GRS 28 (8.3 zﬁl (mH) ,

5 93-8. 17 7 Ex 5.
Pr epg;nat [ (j;'r'fl_%? Sg (?1 %"g;rﬁ?%zgo'@g&?xﬁ@’e?@wyl sof | a\(/g]ne EDA m itmtjrg of
5,7-di hydroxy 4' - rret hoxyi sof | avone (2.84 g, 0.01 nol), K2CO3 (2.8 g, 0.02
acet one. ( EBTAIS Soes HiEpRtat G67 promimyigey ArivdrpEn - ethiekijaffivons ™

evapgr at ej\ maielrd B H?SJIW%W-rﬁéﬂﬁakﬁédﬂa%ﬁe h(z.8uqy, L&OE masm K208 tzssa 25 ¢
of a product with t characteristics: ég% ' I\g;{
Coner5) 508 Gopii| (@168 9, OGE mofopprarl tropids L8 &, B0t el An

12.90 (s, faJ:e{EDne O(Egermi. Pwas reﬁwr%'rpéhd)hot?ﬂﬂeredl Wherebwi-ﬂwaﬂéd avatw A

m xture o droxy-4' - met hoxyi sof | avone : 01 rnolgl

(2.8 g, @ndthawesic U«qucmﬂelhged bydelueng| Hhis ;‘:!Hﬂ?a? 339 ofr 8rpreduct ﬂ'?zH‘e
0. 015 10! Yoy iarBchiriits: (AP 17 76" ANRYEBAY & 28 Yoty Bidesi(@d.
The sol ven evapor at ed and the residue was crystallized y t ol uene
Thit0 yi el 88),24.81s,2H), 6477 8dU(ot, 7h); 12.90¢s, 1)l | owi ng characteristics: mp.
162-163C; "H NWR (CDCI3) 8 2.44 (m 1 H CH, 2.57 (m 1 H, 4.54 (s,
2H), 4.56 (s, 2H), 6.85-8.08 (m 8H). 20 Exanple 7. Preparation of

1- pr opynyEaa;nplmshenP@epumﬂénrdf%Mptdpwquxiylsaﬂmnmen- 9-one (2.12 g,

br omi do. (1 P8 of 515 Spyiiovg-EMemolinenhtons (¢ 8 o) G Bl KeBOUF R,
hot filte0®2 mb'lf),eKQ;oQOlwﬁ g 8004V anul), sprepargytl brbridec $1.92:g.,WAs015cmoldt &ndi zed
by }50 | uengcetggle ?1% mL Swazs 9e x‘éé fo R'ar %uﬁét 1‘{}4(etr¢9dt T sglvéquvpgs evaporated
and the residue was crystallized by toluene. This yields 2.31 g of a product with the
following characteristics: m.p. 162-163°C; 'H NMR (CDCls) 3: 2.44 (m, 1H, CH), 2.57

(m, 1H), 4.54 (s, 2H), 4.56 (s, 2H), 6.85-8.08 (m, 8H).

20 Example7. Preparation of 1-propynyloxyxanthen-9-one
A mixture of 3-hydroxyxanthen-9-one (2.12 g, 0.01 mol), K2CO3 (2.8 g, 0.02 mol), Ki
(0.166 g, 0.001 mol), propargyl bromide (1.78 g, 0.015 mol) and acetone (100 mL)
was refluxed 10 h and hot filtered. The solvent was evaporated and the residue was
crystallized by toluene. This yields 2.0g of a product with the following
25 characteristics: m.p. 168-169°C; 'H NMR (CDCls) §: 2.56 (m, 1H), 4.94 (s, 2H), 6.95-

8.33 (m, 7H).

Example 8. Preparation of 2-propynyloxyxanthen-9-one

A mixture of 2-hydroxyxanthen-9-one (2.12 g, 0.01 mol), K.CO3 (2.8 g, 0.02 mol), Kl
30 (0.166 g, 0.001 mol), propargyl bromide (1.78 g, 0.015 mol) and acetone (100 L)

was refluxed 10 h and hot filtered. The solvent was evaporated and the residue was

crystallized by toluene. This vields 225g of a product with the following



25 characteristics: mp. 168-169C, "H NWR (CDCI3) 8: 2.56 (m 1 H), 4.94
(s, 2H), 6-95- 8.33 (m 7H). Exanple S. Preparation of

2- propyny, then 9 one A mxture of 2-hydroxyxant hegSnimsdss: 12 9.
0. 01 nol )‘IVB)I@Z/@ g, 0.02 nol), KI 30 (0.166 g, 0.001 not), propargyl

brom de (1.78 g, 0 015 nmol ) and acet g ?e (100 M-) was refluxed 10 h and
hot filtered. The solvent was evaporaled and the residue was crystallized

by t ol ueharacthistics: ml.pi$53184 Cy 1HfNMRdQQﬁIs)t5 vé-58 (ItﬂhéH)-oPrIQ)\(\ﬁ 2h). / 17985
PCT/ EPO%)s%BérE'S D charact eristics: mp.153-154C, 'H NWR (CDC13) 8: 2.58
(m 11 S, 7.35- 8.38 (m 7H). Exanple 9. Preparation of

3- propynyl oxyxant hen 9 one 5 A m xture of 3-hydroxyxanthen-9-one (2.12 g,

0.01 I 0.0 001 I I
brom SEEIKEH%CSB (;’Gfggm éﬁ'ﬁﬂpﬁ?@y}gﬁé‘e%gf"gms r reTI‘)I Ijxegr igaaggnd
Bogt f: | h%g@{ﬁBhg-ﬁyﬂmmamm-%nem A2ey owidnbnfﬁﬁg (tzfxelg?yvamoz molyskal | i zed
ol uene is_yiel J uc e, fol | ow
c%ar act €166 9c4.0 OI’II 4?%@9 bi‘F'I"’ 1?’%2%1%?*% moj) ad gpetan II&I%’Q&I(S
6. Was r%ﬁloéﬁ?»ﬁo Imrandﬂhﬁt fiteredrThe séﬂenﬂﬂé@ ﬁ§¢randdndtm mmwms'f | avone
Amxtureo Iavonegﬁ38 C03,.(2 ngp 0.02 nol),

KI (0. costalized. ppe gos 9358 e
acetone 4 %Q ﬁéﬁqh Jrﬁ Wﬂﬁszd:uwﬂm(dmelwshsz(m tened.8q ks:zapbveat was
ed an e re

evapor at si due was crystallized by toluene. This yiel ds 2.58 ¢
of0 a pr8@8dm,AH).h the following characteristics: mp. 199 200C, 'H NWR
(cbc13) 8: 2.6 (m 1H), 4.8 (s, 2H), 6.75- 8.18(m9H). 20 Exanple 11.
Preparation of 7-propynyl oxy-3-nethylflavone A m xture of

7- hydr oExatwpie1Gy | Preparation 2f Zsprgpyayloxyflayone K203 (2.8 g, 0.02 nol), Ki

(20070, & mibaid" of OF hyaRSGHERE! (2308 8L nf! RoC6s ¢4 G002 2RI one
(0.166 g, 0.001 mol), propargyl bromide (1.78 g, 0.015 mol) and acetone (100 mL)

15 was refluxed 10 h and hot filtered. The solvent was evaporated and the residue was
crystallized by toluene. This yieids 2.58 g of a product with the following

characteristics: m.p. 199-200°C; 'H NMR (CDCH3) 8: 2.6 (m, 1H), 4.8 (s, 2H), 6.75-
8.18 (m, 9H).

20 Example 11. Preparation of 7-propynyloxy-3-methyifiavone
A mixture of 7-hydroxy-3-methyiflavone (2.52 g, 0.01 mol), K2CO3 (2.8 g, 0.02 mol),
Kl (0.166 g, 0.001 mol), propargy! bromide (1.78 g, 0.015 mol) and acetone (100 mL)
‘was refluxed 10 h and hot filtered. The solvent was evaporated and the residue was
crystallized by toluene. This yields 2.32g of a product with the following
25 characteristics: m.p. 179-180°C; 'H NMR (CDCl3) &: 2.15 (s, 3H), 2.69 (m, 1H), 4.8

(s, 2H), 6.95-8.25 (m, 8H).

Example 12. Preparation of 7-propynyloxy-4-methyicoumarin

A mixture of 7-hydroxy-4-methylcoumnarin (1.76 g, 0.01 mol), K2CO3 (2.8 g, 0.02 mol),
30 KI (0.166 g, 0.001 mol), propargy! bromide (1 .78 g, 0.015 mol) and acetone (100 mL)

was refluxed 10 h and hot filtered. The solvent was evaporated and the residue was

crystallized by toluene. This yields 1.93 g of a product with the following



was refluxed 10 h and hot filtered. The sol vent was evaporated and the
residue was crystallized by toluene. This yields 2.32 g of a product with

the foll ow‘pgoﬁﬁf@aracterl stics: mp. 179-180C, 'H NWR (Ciﬁpk,g) %, £ 15 (s,
r

3H), 2.69 ( 4.8 (s, 2H), 6.95-8.25 (m B8H)." Exa epar ation
of 7-propynyl oxy-4-net hyl coumarin A mx re of 7- hydroxy 4- et hyl coumarin
(1.76 g, 0.01 nol), K2CO3 (2.8 g,,0.02 é@ 30 Kl 30166 g, 0.001 nol),

pr opar gyl ¢hasagteristics: mpg14091411(5, TrdINMR(CLCh) 3n@-4 (02:69 Xm)unds (8ef@H)ed
10 h and h@ﬁﬁf Q@ﬁe@ﬂ The sol vent was evaporated and the residue was
crystalliz u b This yields 1.93 g of a product with the follow ng
WO 01/ 17985 PCT/ EPOO/ 08365 46 characteristics: mp.140-141C, 'H NWR

Coner ol CERAMPIS, -t o8meta Fonditontiin sfithin, i AMinaRIPPYRY IGEL derlifieRs” o
-OCH2- C-CH Cus04 Z-OCH2-C-CCH2NRR1 5 (1) A solution of formal dehyde

0.5 m sel ected am ne GmﬁNRRérlmouBOél 0.19) ipn_ EtO—VH20(20 m)
\(/vas add)ed to a '@QHQIﬁ%CHr \éﬂ Q‘ﬁ 'lcgrﬁﬂlﬂzNRR Et OH H20

(20 m). H2SO4 was added until pH the m xture was refluxed 24 h. NH3
(30 ) was added and the mixture was extracted with @her. After
evaporation 10 of the solvent the residue was purified by

flash-chr %%&Bﬁoﬁ%@&%é (015} BEb A% 8! Aiffe {6 PnRi) hrfd XSUSD, (b 35g) WY

sui tabl e

7- (4- Pi perEtOHAdKD (20 .mix) wes pdded tee arsolufionadfl mpyml@wabﬁv.atwmﬁmmmj) in

(0,85 g, - COLS S0k tes0. i85 Fuighd uitn RIS B ifedre. Wapreiifad h®,
sol uti on dNHy{B0pwin)Was\added iand tthe ml(dard)&ag ex(raeted with gthen. Eﬁ%ma(ﬁwnL)
H2SGY was ofagRd Wibdit Pre® r8liud "Gral’ Sutfia "By 'Helsh‘Uiftthatography (eluent:

toluene/acetone 4/1) and crystallized by suitable solvent.

Example 14. 7-(4-Piperidinobut-2<yn)-oxy-4'-methoxyisoflavone (see
accompanying formula drawing VIB 15)

15 A solution of formaldehyde (1 mi), piperidine (0.85 g, 0.01 mol) and CuS0, (0.2 g) in
EtOH/H20 (40 mL) was added to a solution of propynyloxy derivative (3.08 g, 0.01
mol) in EtOH/H20 (40mL). HoSO4 was added untit pH 8 and the mixture was refluxed
24 h. NH; (60 mL) was added and the mixture was extracted with ether. After
evaporation of the solvent the residue was purified by flash-chromatography (eluent:

20 toluene/acetone 4/1) and crystallized by ligroin. This yields 1.63 g of a product with
the following characteristics: m.p. 95-97'C; 'H NMR 5: 1.73-1.98 (m, 2H), 1.52-1.68,
(q, 4H), 2.4-2.55 (t, 4H), 3.3 (s, 2H), 3.85 (s, 3H), 4.85 (s, 2H), 6.9-8.25 (m, 8H).

Example 15. 7-(4-Morpholinobut-2-yn)-oxy-4'-methoxyisoflavone (see

25 accompanying formula drawing VIB :17)
A solution of formaldehyde (1 ml), morpholine (0.87 g, 0.01 mol) and CuS0O,4 (0.2 g)
in EtOH/H,O (40 mL) was added to a solution of propynyloxy derivative (3.08 g, 0.01
mol) in EtOH/H2O (40 mL). H.SO4 was added until pH 8 and the mixture was
refluxed 24 h. NH; (60 mL) was added and the mixture was extracted with ether.



24 h. NH3 (60 m-) was added and the m xture was extracted with ether.
After evaporation of the solvent the residue was purified by

fl ash-chr phy (eluent: 20 toluene/acetone 4/1) and crystallized by
l'i groin. %f%‘%%& ds 1.63 g of a product with the foIIoV\FF/&%"’o”‘S
characteristics: mp. 95-97C; "HNWR 3 1.73-1.98 (m 2H), 1.52-1:68, (q,

4H), 2.4-2.55 (t, 4H), 3.3 (s, 2H), 3'85 (s, 3H), 4.85 (s, 2H), 6.9-8.25
(m 8H) .Aftébavaporatith of/ thedsdivenp libeé iresidue wasymrified \by/flashecheomatagraphyone

. o GREAF AN GRcefin uf) B allaRochy 18 1S Viets SRSt )
o e e e O A | e
24 . NAB(38 (SO AR 5118 (Bt R et b Belimudn ot her - WO
01517985 PCT/ EPOO/ 08365 Al. After evaporation of the solvent the residue
was purified by flash-chromatography @ (eluent: toluene/acetone 4/1) and

cryst al [Example\16.; 4ridr(4-Benzyl-pinaragip-1ryh-bul-2ynl-oxy4'dnsthoxyisefiavane
foll owi ng charact eyééd a6com in %&Q&G;d.y;}i@@@qs .43-2.61 (m 4H), 3.3
(s, 2H), 3.6-3.78 zm 4H) , ?% ?a, 3H), 4.7 ;s, , 6.9-8.3 (g 8H). 5
Exanpl e A1¢plution af formeaidehyde {1 mah).abenzylpinarazipe(1.76 g, 0.01 mol) and CuSO,

Zol ut: o2 Tk B R i“w?e %w@mﬁ%@gr&%% o
8:11!5_04 t (08 gg 0.0 rewlpyip Het l0~{i 4 : weg agdded| urtib pHo$ apd oﬁseny:j oxy

e s
uﬁ[ : ?’aph'}()@u%egﬁaé ﬁ%ﬁ)‘%% %‘?g &ag Er%ﬂ"ﬁ@d%@%?am% ( g% H'{_%%%sé‘}géaeg and the
m xt ur ewith setbar. _r&_ﬁeewvan?raﬁonatofeﬂ:e solvent theapesidug wasopurtiied sba: flasb- t he4/ .
ind cr ySEesphy tplint keSS A9 aRq Bystlnsaby nGRRE sk &/ 1
fol | owi hg gbba praduct sithdbe following eharacteristics: MR 98-100'G5 'HENBRE52(45- SH) |,

%535 (52,680, 88 23.35%s, 2, 3.62 £, 2); 338 s, dnifi 285 s, 2H); 6%0882P (R G0 13

H). :

Example 17. 7-(4-Pyrrolidinobut-2-yn)-oxy-4'-methoxyisoflavone (see
accompanying formula drawing VIB 91)

20 A solution of formaldehyde (1 mi), pymolidine (0.71 g, 0.01 mol) and CuS0, (0.2 g) in
EtOH/H;0 (40 mL) was added to a solution of propynyloxy derivative (3.08 g, 0.01
mol) in EtOH/HO (40 mL). H.SO4 was added untii pH 8 and the mixiure was
refluxed 24 h. NH; (60 mL) was added and the mixture was extracted with ether.
After evaporation of the solvent the residue was purified by flash-chromatography

25 (eluent: toluene/acetone 4/1) and crystallized by ligroin. This yields 0.8 g of a product
with the following characteristics: m.p. 111-112°C; 'H NMR &: 1.68-1.83 (m, 4H), 2.6-

2.65 (m, 4H), 3.5 (m, 2H), 3.85 (s, 3H), 4.83 (m, 2H), 6.96-8.26 (m, 8H).

Example 18. 7-(4-Diethylaminobut-2-yn)-oxy-4'-methoxyisoflavone (see

30 accompanying formula drawing VIB 90) -
A solution of formaldehyde (1 mi), diethylamine (0.73 g, 0.01 mol) and CuS0, (0.2 g)
in EtOH/H,0 (40 mL) was added to a solution of propynyloxy derivative (3.08g, 0.01
mol) in EtOH/H20 (40 mL). H,SO, was added until pH 8 and the mixture was refluxed



H . Exanple 17. 7-(4-Pyrrolidinobut 2yn)-oxy-4'-nethoxyisoflavone (see
acconpanying formula drawing VIB 91) 20 A solution of formaldehyde (1 m),
pyrrolidi newdhiAks®. 0.01 nol) and CuSH4 (02 g) in Et OH Hprixdhnsdes Was
added to a solution of propynyl oxy derivative (3.:08°'g, 0.01 nol) in

Et OH/ H20 (40 nl). H2SO4 was added until 4gH 8 and the m xture was refluxed
24 h. NH3 (60 nL) was added and the m xture was extracted wth ether.
After evapd4 dviNrs (80t mb) wasyadded qad thei MiMuigawas extractad yith ether. After

S HTARPRERPY e AL iy S rodouin

char act er |toluemelaoetqnelML) Janﬂc;rysuallizewhydlgrgma@'h@ yelds .2 ﬂ-|Pf appreduct \with (m

0515 P Bind it AT, Mt o3 Eofh, 8 @l Saorwl

accogpanyi z19), e\ 3&!){@85@214)!5393}828 @o| 8H) on of fornal dehyde (1 nml),
diethylamne (0.73 g, 0.01 nol) and CGuS®™ (0.2 g) in EtO4/H20 (40 nL) was
added to a sol ution of propynyloxy derivative (3.08 g, 0.01 noi) in

Et OH H20 (Eariple 19:2 mah ﬁﬁﬁdobnt-z mkbn&nﬁﬂh\idiﬁ (Sest deeompanying uxed
WO 01/ 17985 P /EPOO/O 24 : I—& -) was added and the m xture was
extracted with ether.Ff 99(}( n of the sol vent the residue was

purified by giaigaéﬁofsmrﬁ%éwaamhq( Qi.éwnémmet gul mg,ees of frioPyand/ ddsoa 0.2
crystallize W th

gu zqqr oin. This éﬁ ? gj; E 9§ &I
chaﬂﬁct er i IBEIPSHHQ (A0 i) was a dmﬁ %"Ut!"(?f PTQP)["V ertyative)(2.949,
3. 85#‘?& rr'?%bb zggtnbﬁl ).240s0 @a%%o@!e%ﬁur‘ﬂl’bl—ﬁ@hn@ﬂ%fﬁhﬁtdr% -was reﬂuxed

7 (4 D et ) - oxyi sof | avone (see acconpanyi ng formula draw ng

VIB 92) A éblhutNl-bn(ﬁﬂ niloy Was oﬁﬂ%eanq the ymixiyre; Was S¥raetech with gherg Hitery) )
and CuSO4 é\l%gara&lbn ofthé z Eg%b'%&.&ﬂ& r? ﬁzghﬂarﬁaiag;abnygan.fé

Igovvl ng

propynyl oxy derivative 40
added unt |tO|UpFﬂ/80%tﬁOet4¥ )an&pmstaluml melrgmah@welds g eb ammdpcvvets-ﬂhdded

and ghe Mgt WRWIRS cRtatRsAE: Wh.h76186%; 'HNME 5: 1.03 (t, 6H), 2.5 (q, 4H), 3.49
(s, 2H), 4.84 (s, 2H), 7.0-8.26 (m, OH).

Example 20. 7-{4-Morpholinobut-2-yn)-oxyisoflavone (see accompanying
formula drawing VIB 93)

20 A solution of formaldehyde (1 ml), morpholine (0.87 g, 0.01 mol) and CuSO, (0.2 g)
in EtOH/H.0 (40 mL) was added to a solution of propynyloxy derivative {(2.94 g, 0.01
mol) in EtOH/H20 (40mL). H.SO, was added until pH 8 and the mixture was refluxed
24 h. NH; (60 mL) was added and the mixture was extracted with ether. After
evaporation of the solvent the residue was purified by flash-chromatography (eluent:

25 toluene/acetone 4/1) and crystallized by ligroin. This yields 1.5 g of a product with
the following characteristics: m.p. 104-105°C; 'H NMR &: 2.5-2.6 (m, 4H), 3.35 (s,

2H), 3.75 (m, 4H), 4.85 (m, 2H), 6.95-8.22 (m, SH).

Example 21. 7-{4-Morpholinobut-2-yn)-oxy-2-methyl-4-methoxyisoflavone

30 (see accompanying formula drawing VIB 105)
A solution of formaldehyde (1 mi), morpholine (0.87 g, 0.01 mol) and CuS04 (0.2 g)
in EtOH/H.0 (40 mL) was added to a solution of propynyloxy derivative (3.2 g, 0.01
mol) in EtOH/H20 (40 mL). H.SO,; was added until pH 8 and the mixture was



evaporation of the solvent the residue was purified by flash-chromatography
(eluent toluene/acetone 4/1) and crystallized by ligroin. This yields 0.62

g of a predysireyd th 15 the followi ng characteristics: mpgemebidnszgs 1H NWVR
'S: 1.03 (t, 6H), 2.5 (g, 4H), 3.49 (s, 2H), 4.84 (s, 2H), 7.0-8.26 (m

9H) . Exanpl e 20. 7-(4-Morpholinobut ggyn)-oxyl soflavone (see acconpanyi ng
formul a draw nZ?ﬁ)VlB 93) 20 A solution of formal dehyde (1 m),. nmorpholine
(0. 87 g refiuxed 2fbh) |W5@IB©4W€§.3§"39 andnthe; mxtyisowas, gxtracte GHRd to a -
solutio | | i i H-Bhfoiilograghy 40nl) .
2504wl it SREANEh B Folve neFreniéuweis piriica by et ol amabor Y o -
was adddeluantitaluenesacatone4iihand grystallized by;ligrpin: Hais Yields 412 9 gl2q58 on of -
t he sol t | : Lofie b8 h 25

tof uone B Iy YR aieles, mid3BH e H NUR F 2000 £ 0028 22,
preduct (mj 4R), 3L38(d, 2H)p3W rfm, 4HR 4T (mr2H4), BA5-8.26((m, 8B1- 105C, 1H NMR S
2.5-2.6 (m 4H), 3.35 (s, 2H), 3.75 (m 4H), 4.85 (m 2H), 6.95-8.22 (m
9H). Exanple 21. 7-(4-Morpholinobut-2 yn)-oxy 2-nethyl-4"-nmethoxyi sofl avone
30 (seeExaapivanyi nq4imorpholinobat-yo)-uki-Sthgdrokysdiimethoxyisofiawomel dehyde (1

m), hol'i 0,87 g, 0.01 | sS4 [ EtOH/ H20 (40 ni -
vva)s a(rjrgtrag '?ol gesf)l %%&WW@%%@W*%@?@‘?@ Ign 0.01 m)l§ in :
O 170 S o ol s R e lest avq Che

ux .
Gt i o T EOREEP DL ek 26 o 2 saiuion Gt PRy deprvalfe S g 2 41 T e
regi duen@lslirpatd)ﬂnﬂb b0 f B TH80.onaé eaided hyntil (sH B ahd tiee Umibavweasone 4/ 1)
an crysta | Zze

d by | in. Thi | el 1.2, f d M h
Fol 1 ow e 2dch.oHsi(B0 gnwes apadd 509 tee midlierwp BsBgsteailigther)®s , ¢
Bl o T SvaRraton o e ol e e b By o s oy 2ot} oy one
(segp ac&ﬂﬂéjﬁhﬁwaﬁgmﬂa ﬂ?bﬁﬁ'ﬁg‘%&%ﬁﬁﬁi’yﬁ%%ﬁ% yd#&oﬁ'#a? RBhye (1
g . MOpRkE With( the Followiflg Chaftteristibs! GSEYdfRhirig)salt m.p. 120-123°C

(methanol-ether); 'H NMR &: 2.3 {m, 4H), 3.3 (s, 2H), 3.7 (m, 4H), 3.85 (s, 3H), 4.85
(m, 2H), 6.48-7.90 (m, 7H), 12.85 (s, 1H).

Example 23. '7-(4-Bis-4-MorpholInobut-z-yn)-.oxyisoflavone (see
20 accompanying formula drawing VIB 97)
A solution of formaldehyde (1 ml), morpholine (0.87 g, 0.01 mol) and CuS0, (0.2 g)
in EtOH/M,0 (40 mL) was added to a solution of propynyloxy derivative (3.2 g, 0.01
mol) in EtOH/H20 (40 mL). H.SO, was added until pH 8 and the midure was
refluxed 24 h. NHs (60 mL) was added and the mixture was extracted with ether.
25 After evaporation of the solvent the residue was purified by flash-chromatography
(eluent: toluene/acetone 4/1) and crystallized by ligroin. This yields 1.06g of a
product with the following characteristics: m.p. 158-159°C; 'H NMR &: 2.55 (m, 8H),
3.34 (s, 4H), 3.74 (m, 8H), 4.7 (s, 2H), 4.85 (s, 2H), 6.98-8.26(m, 8H).

30 Example 24. 7-(4-Morphelinobut-2-yn)-oxyflavone (see accompanying
formula drawing VIB 103) _
A solution of formaldehyde (1 mi), morpholine (0.87 g, 0.01 mol) and CuS04 (0.2 g)
in EtOH/H,0 (40 mL) was added to a solution of propynyloxy derivative (2.94 g, 0.01



10 in EtO4/ H20 (40 m-) was added to a solution of propynyloxy derivative
(3.2 g, 0.01 m)l) in EtOH H20 (40 nm.). H2SO4 was added until pH 8 and the

m xt ure wWaswoloth hg<ed 24 h. NH3 (60 nlL) was added and the ﬁb’f‘h\’ﬁo@ss%s
extracted W|th et her Af t:er evaporation of the solvent the residue was

purified by flash-chromatography (el ueg\gf t ol uene/ acet one 4/1) and

crystallized by I@?jrlom This yields 0O of a 15 product with the
fol | owi ng raelrin O/ $40 ank), HeP@uovas cad%eds\amttl phlrﬁ andothe Juixture was

gZ)Et hi”gg r@@tﬂ?erd)% H"MR@J gﬁ.)%ﬂé%g@ TE& 8t@e (rﬁnctlﬁ"ﬁ") ée)é(ré&ﬁd% ethé? (S
7- (4Bi s- 4Ntarmvaporraﬂmn ofztlw;olwgtltbefreaduaeyvqsspurlﬁabbadeshmhmmnggnQpM| a
o1 and CuBRt (BuBRiehisithe ol dppiififed %(2@'3@3‘;@5‘4" 88 pTedogfa
g(rj gggnﬁlnﬁplfodimt Mmhtmeefo(lﬂwihgg:hra?dlénsﬂwl h.p. 2B 127 €2 Nl(_‘lBMRnﬁ.)Z 5&-@5041—“33 o
and the m%%&%gwggg Zx@'? é{{'be% %ﬁn(%v@gt) H{jé*%?% %é)‘ Ihﬁfﬁp'&’ %%015%1‘ -ﬁ’@%-

sol vent t bagrggoxlyszyga.70)rified by flash-chromatography (eluent:
t ol uene/ acetone 4/1) and crystallized by ligroin. This yiel ds 1.06 g of a
product with the follow ng characteristics: mp. 158-159C, '"H NWR 8: 2.55

8H), 4 biit)2- o 2
Es.m98- gl) 26(E’r§1(] IGQSBO%QI@SIF@MZ@O 4y'ﬂ-gnf1'gll?%?y£4\'&?n)(§g§y?? avone (see

accHhpanying formul acerpmwms '@"FU-!H dna\yngV!%H%)r f or mal dehyde (1 m),

hol fdtnfbiddml Qﬁ§94
gg(rjgdot gng éd(;tlj% ‘(S)fn of ?. I oxy derivati \}&Jewg 8?1%%%&%601@179%65
PCT/ EPO0/ #BB¥3H/ALO (4 m Dwasta@dpmma@nmﬂﬁn)of pmmlwsieaua’eue (399, 3918 and

the m xtu e Was
extract edﬁlwgt?ﬁfm% Q Zvaporat | on%? t he sgﬂt\eent the reS| duéﬂfa\;\hss
purified rafluxed24- bhhﬂ-ﬂmﬂﬁﬁgnhbms gdsledeand the mixiure wes sadractey with ether.

cryggd al |1 Adr BYapdrdiioh bf the! sovehe Y rddidie Wa8' piftified by flash-chromatography
(eluent: toluene/acetone 4/1) and crystallized by ligroin. This yields 0.78g of a
product with the following characteristics: m.p.139-140°C; '"H NMR &: 2.13 (s, 3H),
2.6 (m, 4H), 3.35 (m, 2H), 3.8 (m, 4H), 4.03 (s, 2H), 6.85-8.10(m, 8H).

20 Example 26. 7-(4-Morpholinobut-2-yn)-oxy-4-methylcoumarin (see
accompanying formula drawing VIB 95)

A solution of formaidehyde (1 mi), morpholine (0.87 g, 0.01 mol) and CuS0, (0.2 g)
in EtOH/H20 (40 mL) was added to a solution of propynyloxy derivative (2.14 g, 0.01
mol) in EtOH/H20 (40 mL). H;SO4 was added until pH 8 and the mixture was

25 refluxed 24 h. NH; (60 mL) was added and the mixture was extracted with ether.
After evaporation of the solvent the residue was purified by flash-chromatography
(eluent: toluene/acstone 4/1) and crystallized by ligroin. This yields 1.9 g ofa product
with the following characteristics: m.p.125-126'C; 'H NMR 5: 2.4 (s, 3H), 252 (m,
4H), 3.3 (m, 2H), 3.7 (m, 4H), 4.78 (m, 2H), 6.16-7.54(m, 4H).

30 '



5 product with the follow ng characteristics: mp. 126-127C, '"H NVR S: 2.56
(m 4H), 3.35 (s, 2H), 3.7 (m 4H, 4.86 (m 2H), 6.79-8.2 (m 9H). Mass:
mz 374 ( Ass38) . 238 (100), 137 (82.79). Exanpl e 2%crmpwnsses

7- (4- Mor pho I|no ut 2-yn)-oxy-3-nethyl fiavone (see 10 acconpanying formul a
drawing VIB 104) A sol utlon of formalgehyde (1 m ), norpholine (0.87 g,
0.01 nol) and CuSOﬁl‘élg i n Et 0 (40 99% was added to a sol ution of
pr opyny| Bxampler2® at® D(Qﬂ‘ﬂl"@"°b“%¥")r9¥¥'4’ﬂ‘ !EP‘FEGT'(M((S?R_). H2SO4 was

added until pH 8 a Fﬁdﬂy}q &Pﬁﬂé NH3 (60 nmL) was added
and the m xture was extrac ec#lf ef‘ﬁéer dfg t'er evaporgtlon Z)f t he
sol vent A iselutiers ofl farmaddehydei(1 imf)l rogrpholinen (T3 Qnﬁﬂégndblﬁfld Cus0e(Q-2 g) -

or odact EIMATS (49 il e 2R 12 pEBfalH dr e ipnd ey 14, G097, .7

(s5 3H) ,mol.if EtOH/HAD, (4B. AiL).( HhSQH)MaSBaGdenUMHpH 8. 91 (the mbfjure was

yin) - oy e o Ml ) LS kit arky e o s Spctrmcted ity etter.

sol uti omafedr dvapomritivhhofotbe (sbivent thermesliﬂué was guiified by, flsisle-chramatographguSO4

f:ler ?vg% K?'&Q%EEO?‘A_“’/"&@S&SES%P? %dqplt%ﬁqriﬁl ﬁ'?%ﬁgsé‘@ %Qé@éﬁ unti |

pH 8 anquiinhefolidwing dmaa&sneé I wdo%fo 'CNU3 Nmn so11) O4(s, BH)d2d2a(s) t he

m xture was extracted with ether. After ion of the solvent the
r 48i due 2kBs25uAi 41hB-H{Ms 2H)s ALim.AH ijrﬂa'gﬁg() Juent : tol uenel/ acet one 4/ 1)
and crystallized by ligroin. This yields 1. of a product wth the

foll OWI ng characteristics: mp.125-126C, 1H NWVR 2. 52
4H) , ple 28, Q#Mﬁmhﬂlmobm-ism()ﬁxmth@qéﬂ as&e&mam% 30 (rn.
01/ 17985 PCT/ EPOO/ @8rAataYirdwing?0mB 99)27- 7- (4-Di et hyI am nobut

2-yn) - oxy-4- et hyl coumarin Esee acconpanyi n7g formul a dr B_94)
A solution of formaldehyde (1 ml), morpholme .87g, 0.01 mol) ang 4 (0 29)
15 in EtOH/H20 (40 mL) was added to a solution of propynyloxy derivative (2.5 g, 0.01

mol) in EtOH/H20 (40 mL). H.SO, was added until pH 8 and the mixdure was
refluxed 24 h. NH; (60 mL) was added and the mixture was extracted with ether.
After evaporation of the solvent the residue was purified by flash-chromatography
{eluent: toluene/acetone 4/1) and crystallized by ligroin. This yields 1.8 g ofa product

20 with the following characteristics: m.p. 98-101°C; 'H NMR §: 2.53 (m, 4H), 3.34 (m,
2H), 3.73 (m, 4H), 4.98 (m, 2H), 6.98-8.33 (m, 7H).

Example 29. 1-(4-Diethylaminobut-2-yn)-oxyxanthone (see accompanying
formula drawing VIB 98)

25 A solution of formaldehyde (1 ml), diethylamine (0.73 g, 0.01 mol) and CuS0, (0.2 g)
in EtOH/H,0 (40 mL) was added to a solution of propynyloxy derivative (25g, 0.1
mol) in EtOH/H20 (40 mL). H,SO,; was added until pH 8 and the mixture was
refluxed 24 h. NH; (60 mL) was added and the mixture was extracted with ether.
After evaporation of the solvent the residue was purified by flash-chromatography

30 (eluent: toluene/acetone 4/1) and crystallized by ligroin. This yields 0.64g of a
product with the following characteristics: m.p. 70-72°C; '"H NMR 5:1.02 (t, 6H), 2.5

(g, 4H), 3.45 (m, 2H), 4.96 (m, 2H), 6.98-8.33 (m, 7H).



A sol ution of formal dehyde (1 m), norpholine (0.73 g, 0.01 nol) and CuSO
(0.2 g) in EtOHH20 (40 nL) was added to a solution of propynyl oxy

derivative Yé.olfress 0.01 5 nol) in EtOH H20 (40 nl). H2SHcmpmeadgsd until
pH 8 and the m xture was r fluxed 24 h. NH3 (60 nL) was added and the

m xture was extracted with ether. Afteggevaporation of the solvent the
resi due was pur| fied Z'él"f | ash- chr onat ogr aphy el uent: tol uene/acetone 4/1)
I

and cryst dFxample 23, quhqhn@bvﬁ%va)sow gne{seq aREOMPANYING ¢ he

fol |l ow ng character| "HNWR 8: 1.04 (t, 6H), 242(s
10 2H), 2.5 S@hi'ﬁfa &QQBX 6.18-7.57(m 4H)

28. 1-(4- Mslsphn’aon farmatdshydedtyminma ehlo%?Ma@e@rﬁiampi)r@ndesﬁPmK@ zjg)m ng

VIB 99) A; f %Jn 1
and Cu)SO4 ?%@wﬁ{b ﬂo ﬂ)%ﬁw&% ﬁk?on %g'ba egf&&&gr&éﬁ? g%naopr@i )
pr op§ny| oxmol v EiQH/H© (@Bnil)gH300was added untit pHB/and the roixiure. wabipefibaxedh s
dded unti H L xt f 4 ded
and the midd T R0 YD, WeE Alfee ARy e hbFe e, hsaiel eChern AREEC,
the resi dtm/apamtlpmoifthedolbgnﬁﬂnes-ésndbe was tpugifie by ﬂasmchmmatogx‘aplwr(el’tmm one
e o oA EREHEE P11 i HehdSL B Vot S0P Fioy 0 il

g m( . %lH)t g&lﬂaipwn‘ng éliﬁrac!@nﬁﬁ’cs(mpﬂbs 1(&2 QBJB NIR(3112.53-)m, E}gearme?e(rﬁ,gzm_

e m xant hone_(.see acconpanyin ormula drawi n

vi B198) 23’%31@0‘?]3%#@%% %'d} r?é%'é—%d@- (i), di g{)hy?/amgne (0.73 g, 0.01g
not) and CuSO4 (0.2 g) in EtOH H20 (40 nm.) was added to a solution of
propynyl ox der| vat ive in Et OH H2O (40 nm). H2SO4 was

., 0.01 |
added unt iBxagple31nq2 rMeDHmﬁamn%Bt-zn-ge}-Pthnn (SREAGEOMBANYINGS added

and the m xture was %@ﬁt%é} After evaporation of the solvent
the residue was purified by fla chro to raphy 30 (el uent toluene/acetone

4/1) and &wlﬂtmqfieﬂnwehw{ﬁ Gi ml). mlawleed@ 8. %@gﬁbﬂoa and 6480+ (2 B t he
fo' +5>gw ng |rF*EQ®ﬁﬂ-‘iz@5'2b'r%§. v&azso dJéhgfg %I?l?w%f rap%n&y irivative- 2.5(§;

01 mol) in EtOH/H20 (40 mL) H2804 was added l_zl pH 8 and the mixture was

refluxed 24 h. NH3; (60 mL) was added and the mixture was extracted with ether.

After evaporation of the solvent the residue was purified by flash-chromatography

(eluent: toluene/acetone 4/1) and crystallized by ligroin. This yields 0.64g of a

20 product with the following characteristics: m.p. 66-68°C; 'H NMR &: 1.08 (t, 6H), 2.54

(q, 4H), 3.5 (m, 2H), 4.86 (m, 2H), 7.35-8.38 (m, 7H).

Example 32. 2-(4-Morpholinobut-2-yn)-oxyxanthone (see accompanying
formula drawing VIB 96)

25 A solution of formaldehyde (1 ml), morpholine (0.87 g, 0.01 mol) and CuSO, (0.2 g)
in EtOH/H.0 (40 mL) was added to a solution of propynyloxy derivative (2.5 g, 0.01
mol) in EtOH/H2O (40 mL). H.SO, was added until pH 8 and the mixture was
refluxed 24 h. NH3 (60 mL) was added and the mixture was extracted with ether.
After evaporation of the solvent the residue was purified by flash-chromatography

30 (eluent: toluene/acetone 4/1) and crystallized by ligroin. This yields 1.5 g ofa product
with the following characteristics: m.p. 126-128°C; 'H NMR 5: 2.56 (m, 4H), 3.4 (m,
2H), 3.7 (m, 4H), 4.86 (m, 2H), 6.97-8.37 (m, 7H).
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2- (4- Mor phol i nobut - 2-yn) - oxyxant hone (see acconpanying fornula drawi ng VIB
101) A's {o f formal dehyde (1 m ), norpholine (0.8% ) and
CuSO4 (00{3'kb ;/%?ér)l Et OH/ H20 (40 ) was added to a sol ut.%‘%“gﬁ‘mgﬁ%%"y)nw oxy
derivative (2.5 g, 0.01 5 nol) in Et H20 (401m). H2SUAwas added until pH
8 and the m xture was refluxed 24 h. NH3 (60 nL) was added and the m xture-
was ext rBIOLOGICALIE¥ALUATIONt er evaporation of the solvent the residue was
purified by flash-chromatography (eluent: toluene/acetone 4/1) and
crystallized by ligroin. This yields 1.8 g of a product with the foll ow ng

char act €(L‘d>rﬁbd>mﬂis Vi 16] V1B 995VIB '98l aiiR/EB 100 Werertestemror IhdiBcytatoxitity, 10

3.7 (m 4 7.39-7.8 l.e .31.

> (4° D cxaRish SvEbERRIStEnt gncs. i Ko elines sl IR HEBHITHRD WD PREHESH aui ng
VI B 100)Tha Belts ofahesé stuleargehudig bbibowr! ), _di ethyl ari ne (0.73 g. 001 mol)
and CuSO4 29g) 15in EtOH/H20 (40 nL) was added to a sol ution of

pr opynyl oxy derlvatlve (2.5 g, 0.01 nol) in EEOH/ H20 (40 nL). H2SO4 was
added URihén PEsRd2lokd EthBe L dbinipotins Wekd LRsaAd 2th [posebBs ( Aktively Vew added

and the mxture was extracted with ether. After ?vaporatlon of the sol vent
the resicytetoxigity (Hesoi T B8 eM)againgt dugresiatanteangsi@ells. | uent t ol uene/ acet one
4/ 1) and crystallized by ligroin. This yiel ds 0.64 g of a 20 product with
the follow ng characteristics: mp. 66-68C, 'H NVR 5. 1.08 (t 2.54
(40 4H) The. cbn(pmunds{)were g Qvaluazet;) in qommoaa»rmamel S @mﬁta

2- (4- Mor, 0 SMDRL airsln ng VI B
96) 25 E%@{Y{%O for ?%%sg%ﬁd ﬁ %%ﬁp oI|ne 6:(%7 , Olrgltﬁ%rmol) and
cuso4 (@xﬁergl)lents nthet @mpamds aererusedvins cambivation with peckiledeh p itaxghy | oxy

derivativ pntil pH
8 and tltfg ét%?‘%‘%g@%& r('agfﬂl }i‘y‘d ﬁ&%@#@%x&%es was gj%y\g and t e m xture
was ext i;gsd a8 ovmbinatiorewith édche of eumpounds, cire. ofromh426;s siMeta 2tt10 e due was

PYLT T ed oY ateainith SAGRIE AnaP Bonsequently, in the presence of these compounds,

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

cells.
Compound ICssmM | % Reduction in ICs of paclitaxel
Paclitaxel 426 -
VIB 16 + Paclitaxel 136 67
VIB 94 + Paclitaxel 210 50
VIB 99 + Paclitaxel 200 53
VIB 100 + Paclitaxel 110 70
Table 1
20
Experimental

The treatment consisted of concurrent exposure of MDA-435/LCC-MDR cells to
paciitaxel in the presence or absence of the compounds reversing agent (1 yM) for



30 (eluent toluene/acetone 4/1) and crystallized by ligroin. This yields
1.5 g of a product wth the follow ng characteristics: mp. 126-128C, 1H
NMVR 8: 2.56‘”?];@ , 3.4 (m 2H), 3.7 (m 4H), 4.86 (m 2 -8.37 (m
7H). WO 01/1 9&%@ EgCT/ EP00108365 A3 BI OLOG CAL EVALUATI mn@%’%égg VI B
16, VIB 94, VIB 99 and VIB 100 were tesjed for their cytotoxicity against
drug-resi stant cancer cells, both alone, and in conbination wth

pacl i t axel 72 han vitre. r Assessment of getoxisity.di.e scell- growi inhibiliopywagelerminad:
| th i yel i @bt
(1 oo > "sapraEi e Heftfods bt ¥hehtn AATA78E dlsElipiod f Y NN CAthrihet: 82, )

then eval ubtOFd19890.conbi nation with paclitaxel for their cytostatic
activity against the drug-resistant breast cancer cells NMDA-43511 CC6- MDR

In the experinents, the conpounds were used in conbination with paditaxel,
t he Pacl i tBriefly, cbits mgeratplatedomsteeen a#0Doand 12000\ tellEivelll i6s ©6ovel alatest el

e e BRI BET360 05 8 o o B o P e i
ConsequentdompduhdsNrepé asohibsilizedf int 160% DMBO Udrth furthisrCdiiitadein RPMI-HE&RY er

its excellent  i.nhibitor tivity against the drug-resistant cancer cells.
Compotind ISORINIOG 18Tk HERES Afiehe 611 (paubruan. 00 IPLgilca-s0l SHRACA Was 16 +

Pacl i t axeladlidf 8 éatth Wvéllantd fRababd rsH 1 Rt 4°€. PlatesIfers therl whshegs thitiesS3
110 70 Table 1 20

VIB 100 + Pacl |t axel Experi nment al

10 with tap water to remove TCA, low-molecular weight metabolites and serum proteins.
Sulforhodamine B (SRB) (0.4%, 50 ml) was added 1o each well. Following a five
minute incubation at room temperature, plates were rinsed 5 times with 0.1% acetic
acid and air dried. Bound dye was solubilized with 10 mM Tris Base (pH 10.5) for 5
min on a gyratory shaker. Optical density was measured at 570 nm.



The treatnent consisted of concurrent exposure of NMDA-435/LCC-MDR cells to
paclitaxel in the presence or absence of the conpounds reversing agent (1
NM for WH@i{74s6985 PCT/ EPOO 08365 72 h in vitro. AssespgRifibuiises
cytotoxicity, 1.e. cell growh inhibition, was determ ned. according to the
met hods of Skehan, et al. as discusseggn J. Nat. Cancer Inst., 82, 1107,
1990. 5 Briefly, cells were plated between 400 and 1200 cells/well in 96
wel |l plates and incubE§e@ at 37C for 15-18 h prior to drug addiction to

al l ow attachment of cells. Qypourgls were sol ubilized in 100% DVSO and
further diluted in RPM - |
i ncubation, 100 m of ice-c0O
i ncubated for 1 h at 4C. Plates washed 5 tines with tap water
to renove TCA, | ow nol ecul ar wei ght ®¢%§;§0g3§ey€2f§>oteins.

Sul forhodam ne B (SRB) (0.4% 50 m) was added to each |1/ Follow ng a
five mnute incubation at roomtenperature, plates were rinsed 5 tines
with 0.1% acetic acid and air dried. Bound dye was solubilized with 10 nv
Tris Base (pH 10.5) for 5 mn on a g%éatory shaker. Optical density was
measured at 570 nm WO 01/17985 PCT/ 0V208365 ag H3CO o OCH2C=-CCH2_

VI B 15 H3CO &OOCH2C- =CCH2- K/ --\o WVIB 17 H3CO &0OCH2C- =CCHr-x\--r-Hz--0 VIB
16 H3CO

added to each well and

H;CO

VIB 17

VIB 16

VIB g1



0 OCH2C--CCH2-N VI B 91 WD 01/17985 PCT/ EP00/ 08365 016 H3CO O CH2- - CH3
OCH2CCHT-N, CH2-CH3 MIB 90 'Il: Cl-12 2C=-CCH2-N CH CH2--CH3 VIB 92 o
ro oOCH2C=Gigiddn/ifags VI B 93 H3CO O CH3 O OCH2C =CCH2r--CO  pérmofskgs VO
01/ 17985 PCT/EPOQ 08365 H3CO'' ~ a 0 OH a O OCH2C=CCH2 CO HCI

Al

H;CO

,CHx—CH;
O OCH,C=CCH;—N_
CH>—CH;

VIB 90

VIB 83

OCH,C=CCHr— O
2 -/

VIB 105



VIB 102 0 N-CH2C CH2-O rOOCH2CH2_O VIB 97 O OCH2C-=CCH2 -CO VIB 103 H3C
1 0 OCH2C-12CN O a v VIB 104 WO 01/17985 PCT/ EPO0/ 08365 a$ 3 0 ?0

OCH, C= m&g@s 95 CH3 ~CHrCH3 0 0 OCH2CECCH2 N CH2CH3pcMkmuitdsd
OCH2C=- : 00 0 VIB 99 CHz-CH3 VO OCH2C-CCH2 NCHr-CH3 O XJL5 VIB 98
W0 01/ 17985 PCT/ ERQO/ 08365 o1 a?

3

OCH,C=CCH;—N O -HCl

viB 102

vIB 97

OCHC=CCH, —N ©
_/

VIB 103

VIB 104



O cxJt. .. #oCH2cCCH2 NOO

In VIB 101 0 CH2--CH3 CH2C- CCH2

"eo~e CH2 CH3

VIB 100 O OOCH2C--CCH20 V1B 96 WD 01/ 17985 PCT/ EP00108365 CLAIMS 1. A

conmpound ofgEoerfdsa (1):
accept abl e sa t

Z-OCH2 C-CCH2NRRL (i) 5 or ap

ﬁmg6§ally

or solvate thereof wherein Rand R are the sane or

different and each represents |ower Cl424l kyl ,
containing from5 to 10 ring atons,

rings wherein the or each rin§
taken together with the nitrgge

gontains 5 or
n_atomto which they are attached,

or a carbocydi c group

said ring atons form ng one or two
6 ring atoms, or
forma

r|ng mhlch may ntain one or nore

10 R and R

four- to eight-nenbered het & 6{).
addi ti onal het er oat ons selkct ed g

bei ng optionally

group;

subst i tQt edOWi t 1 a

Z represents: 15 (A) OR4 3 ft

terocyclic ring
roup or a benzyl

:§ Zal Id

ViIB 95
CH;
& . CHrCHs
—N
o” >0 OCHzC=CCH™ N\ or g,
VIB 84
N O
0o OCHzC"——‘-:CCHZ \ /

VIB 99

o OCHC=C

VIB 98

,CH2—CI{3
\CHZ—CHS

CHz—N



R2 wherein R2 and R3 are each independently selected from (i) hydrogen,
(i1) a substituted or unsubstituted, preferably aromatic, 20 carbocyclic
or heterogualifsdr oup containing froms to 10 ring at onspeygjnsadd N9 at ons
form ng one or ?wo rings, wherein theagr each ring contains 5 or 6 ring
atons, any heteroatons being selected®™omN 0 and S, any substituents
bei ng i ndependently selected fromthe group consisting of: 1111111111111
FErrr 11112 11 CHE W 01/17985 PCTI EPOOr 08365 (a) O, (b) Br, (c) F. (d)
OH, (e) NO2, (f) CF3. (g) Ci1.& lower alkyl (in part/Tohar CH3), (h) SCH3,
(i) NHCOCH3, (jj) N(R6)(R8 poer el n POCHHI=RCHa+N t he ®@ane or different
and each represents H g al kyl, (k) OR1 \uherei n R10 represents -
5 Hor |ower Cl-6 alkyl saturated or unsaturated and being
he group NRRL wherein R and Rl is as
defined above, and. (1) OCOR11 wher Ecﬁ represents Hor |ower Cl-4

al kyl, (iii) d, (iv) Br, (v) F, (VS&! ,1 (vii) NO2, (viii) a saturated or
unsaturated 10 |ower Cl-6 straight or branched hydrocarbyl group which may
be wunsubstituted or substituted by 1, 2 or 3 substituents selected from
a, Br, F, W, N and CF3, (ix) NHCOCH3, (x) N(R6)(R8), (xi) SR10, (xii)
OR10, and (xiii) OCORL1 wherein R6, R8, R10 and Rl1l are _as defined above;
15 or R2 and R3 taken toget@®er with the carbon atdHrTtE&Hhi ch they are
attached form a carbocydic G=CEHngNaving 5_or 6 ring atons,
any het eroat om bei ng N, 0 or S, sai #¥ar Ayclic

viB 100



or heterocyclic ring being saturated or unsaturated, and being 20
unsubstituted or substituted with one or nore substituents selected from
G, Br, F whloiess CF3, Cl.4 lower alkyl, SCH3, NHCOCH3, pdNt/RRdstsl . OR1O0
and 000R11 wherein Rs, R8, R1O and R11 are as defined above; and R4
represents hydrogen, or ORLO wherein RIBOis as defined above 25 or (B) R5
'CeC OOIINITIJ L M11111 WO 01/17985 PCT/ EPO0O/ 08365 wherein R5

repr esent CAMMS gen or a | ower Cl-6 straight or branched hydrocarbyl group
whi ch may be unsubstituted or substituted by 1, 2 or 3 substituents
selected fromd, Br, F, Owv, NO2 and CF3. 5 2. A conpound of Fornula (I)
accor di ng .o Clhatcompotusd oficormuda @):r ucture (1A'): R4 0 R3 | | _
OCH2- C=CCH2NRR (I1A') R2 Owherein R2 and R3 are each independently
selected from (1) hydrogen, (i}] S i e qunsubsti t ut ed,
preferably aromatic, 10 carg&a@ﬁz_';%ééﬁé&éﬁ C group containing from
5to 10 ring atons, said ring atons formng one or two rings, wherein the
or each ring contains 5 or 6 ring o

5 or a pharmaceutically acceptable salt or solvate thereof wherein

R and R' are the same or different and each represents
lower Ci.¢ alkyl, or a carbocyclic 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, or

10 R and R taken together with the nitrogen atom to which they are attached, form a

four- to eight-membered heterocyclic ring which may contain one or more additional

heteroatoms selected from N, O or S, said heterocyclic ring being optionally

substituted with a lower C14 alkyl group or a benzyt group;

Z represents:
* 15 (A)
0 R*
R3
R? 0]
wherein

R? and R?® are each independently selected from:

(i) hydrogen, (ii) a substituted or unsubstituted, preferably aromatic,
20 carbocyclic or heterocyclic group containing from 5 to 10 ring atoms,

said ring atoms forming one or two rings, wherein the or each ring

contains 5 or 6 ring atoms, any heteroatoms being selected from NI, O

and S, any substituents being independently selected from the group

consisting of:

* [ L M S *



atons, any heteroatons being selected fromN, 0 and S, any substituents
bei ng i ndependently selected fromthe group consisting of C. Br, F, OH,

NO2, CF3,wehufhedsower al kyl (in particular CH3), SCH3, Ferirkdess.
N(R8) (R8), ORt and OCOR', wherein R6, R8, RL and R* are the sane or

di fferent and each represents Hor |Io®r Cl.4 alkyl, (ill) d, (iv) Br, (v)
F. (vi) OH (vii) N2, (viii) a saturated or unsaturated_ |ower

. C1
strai ght or branched hyar@k&En (@fdd) Qi de) NQ @@Ems@lﬁ@#i%ﬁ@l&%

bstituted by 1, 2 ' f : SN2 and
20 03, (1% NHooora, - (@) W@%ﬁ“&a?@&@%ﬁ% OHRGOGH ) NG ="
OCORL1 wherein R6, RewhRm@naRt il R eares thref sareel arbeliiorept anfeae R3 -
taken together with th@eﬁggémgHaér%weg&%ggﬁpg{)rwg%gréﬁﬁmﬁ%%é%m a

carbocyclic or heterocyCl'Ic ring having rrng atons, a
heser oat om bei ng sel ector lowenCs alkylovhish mayi bie salutated, or iunsaturalest andcycl i ¢

ring being saturated or_unsatuy ' | tituted
with one or nore subst F’?ﬁgmuééft@g?gg%ﬁ%}&b%%H@?%Q%;%ﬁwh%%j Cl-4 |
: PLTTT I LI L1 1111 1R ahdIR"is1 &8 dbﬁme‘same,llamgmmeomﬁpwtwrejm@ 33

ower al kyl, SCH3, NHCOCH3. N R3) , and OCOR11, wherein Rs, RS,
R10 and R11 are as def Wﬂﬁ%@r(,%%%%gﬁ'resents hydr ogen, or ORLO
et o n R R andu e B N ot o 6. gach

i 1@ependent | y sel W@dcﬂfoﬂa'%t) % ﬁ’(‘?@f"ﬁ’%%ﬁ%ﬁ?fﬂﬁ'&ﬁ%@ bé
unsubstituted, prahsiisdlitvtedbp sabstiuted b1 20orcB isubstituents esedegred framgChup

containing from Sgtop 18/l R, A Er,, 18) RHASEH,, () NRE)(R®), (x) SR™, (xil)
OR"™, and (xili) OCOR" wherein R®, R®, R" and R'! are as defined
above; |

15 or
R, and R; taken together with the carbon atoms to which they are

attached form a carbocyclic or heterocyclic ring having § or 6 ring
atoms, any heteroatom being selected from N, O or S, said carbocyclic
or heterocyclic ring being saturated or unsaturated, and being
20 unsubstituted or substituted with one or more substituents selected
from Cl, Br, F, OH, NO2, CFs, Ci4 lower alkyl, SCHj, NHCOCHSs,
N(R®)(R?), OR™ and OCOR'! wherein R%, R%, R'® and R" are as
defined above; and
'R* represents hydrogen, or OR'® wherein R"is as defined above
25 or
(B)

* c L M S *



10 atoms forming one or two rings, wherein the or each ring contains 5 or 6
ring atonms, any heteroatons being selected fromN, 0 and S, any

substi t uent ' i ndependent|ly selected fromthe group boShd of (a)
d. (b) Br,‘%?é'ﬁ}“?“.* (d) OH (e) N2, (f) CF3, (g) Cl-4 |omefeg’ﬁ<”§’fda?|gn

particular CH3), (h) SCH3, (1) NHCOCHB,%]) N(R6) (R8) wherein R6 and 15
R8, are the sane or diff_erept and each represents H or lower Cl.4 alkyl,
(k) ORLO wherei n R1whesgincRe rapresents hydipgencar- 8 lawey, Cr.qffraight) brnched

saturated or unsatu ' ; Hég,s | ?,l%ﬂ' 4t he
group NRR wherein R@gﬁ%a@ﬂpéb%'gmgﬂ n dﬁ%g‘e)gvlfgéﬁg}rﬁedé I WW\%E gil;n
R11 represents H or 3lsubstituentsselddtsd fromdCk Br.iB, @Me, NOgandCFg.v) F, (vi) OH,
(vii) N2, (Viii) a saturated or unsaturated |lower Cl-6 straight or
branched hydrocarbyl group which may be unsubstituted or substituted by 1,
2 or53 suldsti t Aconypeutdok Rarmula{l) atcording te Clabivie] haxing thed stroptre ([A'))
NHCOCH3, (x) N(R6) (R8), (xié SR10, ,(xii) OR O and (xiii) OCORL1L wherein
R6, R8, R10 and Rl11l are as {defi neRI4i n Claiml. 25 4. A conpound accordi ng
to any preceding cl aién wherjgin RJ and R3 are hydrogen. 5. A conpound
according to Cai mRex_ClLe rein one of RL or R2 is 30 hydrogen,

and the other is selectefj fro N oup_consi sti n& of &él) a substituted
or unsubstituted, prefeffably R O Chp e COHNRIR er ocdD i ¢ gr oup
containing from 5 Eoz TN g7 o said ring atons form ng one or two

rings, wherein the each@TiJIT™liiilJitiIli WO 01/17985 PCT/ EPCO/ 08365

ring contains 5 or 6 ring atons, any heteroatons being selected fromN, O
and S, awhemibstituents being i ndependently selected fromthe group

B i e o P (Y O o
are the sane ofi) hydrogen, (i) a substituted or unsubstituted, preferably aromatic,
10 carbocyclic or heterocyclic group containing from 5 to 10 ing atoms, said ring
atoms forming one or two rings, wherein the or each ring contains 5 or 6 ring
afoms, any heteroatoms being selected from N, O and S, any substituents
being independently selected from the group consisting of:
Cl, Br, F, OH, NO,, CF;, C44 lower alkyl'(in particular CHs), SCHs,
15 NHCOCH;, N(R®)(R®), OR™ and OCOR", wherein R®, R®, R® and R"
are the same or different and each represents H or lower Cy4 alkyl,
(i) Cl, (iv) Br, (v) F, (vi) OH, (vii) NO2, (viii) a saturated or unsaturated lower
Ci.s straight or branched hydrocarbyl group which may be unsubstituted or
substituted by 1, 2 or 3 substituents selected from Cl, Br, F, OMe, NO> and
20 CFs, (ix) NHCOCH;, (x) N(R®(R®), (xi) SR, (xii) OR', and (xii) OCOR™"
wherein R®, R®, R' and R"! are as defined above;
or
Rz and Rj3 taken together with the carbon atoms to which they are attached
form a carbocyclic or heterocyclic ring having 5 or 6 ring atoms, any
25 heteroatom being selected from N, O or S, said carbocyclic or heterocyclic
ring being saturated or unsaturated, and being unsubstituted or substituted
with one or more substituents selected from CI, Br, F, OH, NOj, CF3;, Cq4

* c L M S *



5 different and each represents Hor lower Cl-4 alkyl, (ii) C, (iii) Br,
(iv) F, (v) OH (vi) NO®, (vii) a saturated or unsaturated |ower Cl-6
strai ght or branched hydrocarbyl group which nay be unsubstituted or
substit ut¥@OH7851 2 or 3 substituents sel ected from C PCE/ERNEEGS\L NO2
and CF3, (viii) NHCOCH3, (iXx) N(R6)(ﬁ), (x) SR O, (xi) OR10, and (xii)
OCOR' wherein R6, R8, R10 and R' are 10 as defined in CCaim1l. 6. A

conpound  acc géver@lich? SBHA NHEO®DIRS, N(RPJR®), OR' aha GCORTY, Wherein REIREt ed
fromthe groug,consigsting of (1) a substituted or unsubstituted, preferably
aronmati c, céﬁ%é@?ﬁi areas Aef i@ oup containing from5 to 10 ring

atons, Sl dipfdsBitshiiSgert of OR™ heRRPR™is bsefihawanoveher ei n the or each
| or 6r

ring contalhs ng atons, any heteroatons being selected fromN, O
and S. any substituents being i ndependently selected fromthe group

Cogsisting ofy ify23wherein IRRVRY aid RH afd ashifink@Uhar
Cl—é) , SCH3, Q—E&E@Eﬁd ﬁ?&%%&%gnd C'J%O:Qll, a\/\/ner ein Rg R8, R10 and
R11 are Glam $aand or 20 different and each represents H or |ower Cl-4
al kyl , (42 3 LIl ) s | .(vi) N2, (vii) a saturated or
unsat ur ﬁe%!“&av%{re %ﬁ%hslﬁﬁggérdg%s%@&%? ?ﬁg}ied hydrocar byl group which may be
unsubst i t ut e@) ohydroigen; t(i} eal bybstiyted or ensubstituted,cpreferablycerematiom d |
Br, F. Ow, . m A ( , (xi)
GR10, and (xFRPORRRIEd hgtebalab bl pntaiing fom A0 atod, s8I Hng (|
Ciai m 1. 7. Atomsrforming ene or twogngs, wheseimthie wh éach rinreartaing §iobfefingnd Rz
Is selected romthe u Si.St | g u ;
unsubsti t ut eﬁ{onfﬁ' e?r@r Hg{e%ﬁ?’ﬁ%%"@t gé‘%ﬁ@éo@%l 'iq'céor g’e%ﬁgﬁgﬁl%jeg”r%up
cont ai ni ng f beiny Sndeperdentiyselettedfromsthegroumgonsisting 080 f or m ng one or two
rings, wherein thg.o rj C ' r in 0 .
het er oat ons bei ng&geﬁslegst%"f @Eﬁﬁl\@%ﬁ"a%) @@aﬁ@éﬁ&b@#h‘gﬁl@s’é%ﬂg(m
i ndependent |y  separicaidr OHan (W) SO0K: o (IPNEIOOCH:,i N(B)(R®) iwherein R°1and 1 UP
11151 11111111 N's RS, are the same or different and each represents H or lower C14 alkyl,
(k) OR™ wherein R'® represents H or lower Cys alkyl which may be
saturated or unsaturated and being unsubstituted or substituted with
the group NRR' wherein R and R!is as defined above, and () OCOR"!
wherein R'? represents H or lower C14 alkyl,
20 (iii) Cl, (iv) Br, (v) F, (vi) OH, (vii) NO2, (viii) a saturated or unsaturated lower
C1.s straight or branched hydrocarbyl group which may be unsubstituted or
substituted by 1, 2 or 3 substituents selected from Cl, Br, F, OMe, NO2 and
CFs. (ix) NHCOCH;, (x) N(R®(R®), (xi) SR™, (xii) OR™, and (xii) OCOR"
wherein R®, R®, R'® and R" are as defined in Claim 1.

25
4. A compound according to any preceding claim wherein R? and R® are

hydrogen.

5. A compound according to Claim1 or Claim 2 wherein one of R'or R2 is
30 hydrogen, and the other is selected from the group consisting of. (i) a substituted or
unéubstituted, preferably aromatic, carbocyclic or heterocyclic group containing from
5 to 10 ring atoms, said ring atoms forming one or two rings, wherein the or each

AR R



WD 01/ 17985 PCT/ EPO0/ 08365 35 d, Br, F, OH NO2, CF3, Cl-4 |ower alkyl
(in particular CH3), SCH3, NHCOCH3, N(R6)(R8), OR10 and OCOR', wherein R6,
R8, R O andwdoarsst he same or different and each represemplcgphgssesoner
Cl. 4 alkyl, (ii) A, (iii) Br, (iv) F, (v) OH (vi) NO2, (vii) a saturated
or unsaturated |lower Cl-6 5 straight o@4branched hydrocarbyl group which
may be unsubstituted or substituted by 1, 2 or 3 substituents selected
from C, BAnGcontains 5qub Hng aterps, any ﬁlﬂ?’qmmg selrstecy fRom R) and)S,
SR10, (xi) Gbstiftihid Bbil ﬁ@%}n | | - as
defined i na@%u m 1. f%sg'hb,& C np§ﬁﬁﬁc}}2%egéc%?§?ﬁﬁoe @)gﬂj ?nﬁgs'\%{ggéﬂ?n R2
represents a suBkBrit@H, BO2, Gis.Bst lower aityl (v pasicular CHgy, $@H;, NHCOCH;,

car bocyclic or VS pHC ont ai Di.Ngee I, 16 L at ons, said
ring atons for rﬁ%ﬁﬁggg 66’5 t?/\'ga rq&;%g '%&%F%ffgpﬁ 3@1@# r%%&ﬂ%aﬂ?‘!ﬁ % 5
or 65 ing atonsdifferent and eaclarepresdrds HoprdewercCeglafkybm N, 0 and S, any

ooy e, el AP e i G 0 T R e 8.,

yH]E:_OCHg, _ Wéi@jt_(dRa)'anngdQmeﬁﬁﬂ?tdup wl‘ligherha% B&un@ﬁbsﬁ?’c@d%uﬁétﬁ%étﬁb@s
efined in m1..9. A cqmmo a i o Jaim erejn

represent st ’aé:I gﬁ%@ﬁ%&ﬂéo?éiggﬁagmggﬁﬁ LIFI'[:' &Mep ﬁ&zéngtﬁ'%g'aé‘@hﬁ‘ﬁpec"'&

car bocycl i @)NRARY; 0OVSR1%C (i) ORYP, cpat(Rii)rOCOR" iRerdin RS, B, R'™MgndRbhare sai d

ring,atons_for ne orf two rings, wherein the or each ring contains 5
or gori ng aﬁ‘gﬁﬁggh§'ﬂﬂl roatons being selected fromN, 0 and S, any

substituents being i ndependently selected fromthe group consisting of. d,

Br, F, OH_N02, CF3, Cl 4 lower alkyl (in partigular CH3), SCH3, NHCOCHS,
25 NCRe) (1%) . CreRIBRHI Begering B A fawheban RAT RPN aPd RS saefRct | n

Caimil. Xbm the GoRpUsshsiting o ogatsabéi’ataiéa or Uhaisdtifitdd preférby alrdalticom
the group consisti of H d, Br, F, OH NO2, a saturated or unsaturated
| oner Cl. gagchplmr terocyclic group containing from 5 to 10 ring atoms, said ring atoms
15 forming one or two rings, wherein the or each ring contains 5 or 6 ring atoms, any
heteroatoms being selected from N, O and S, any substituents being independently
selected from the group consisting of:
Cl, Br, F, OH, NO2, CF3, C14 lower alkyl (in particular CH;), SCHs, NHCOCH;,
N(R®}(R®), OR' and OCOR", wherein R®, R®, R™ and R'" are the same or
20 different and each represents H or lower C1.4 alkyl,
() Cl, (iii) Br, (iv) F, (v) OH, (vi) NO,, (vii) a saturated or unsaturated lower Ci.
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 CF3, (Viii) NHCOCHs,
() N(R%)(R®), (x) SR, (xi) OR"™, and (xil) OCOR"! wherein R®, R3, R and R'* are
25 as defined in Claim 1.

7. A compound according to Claim 5 wherein R® is hydrogen and R?is selected
from the group consisting of: (i) a substituted or unsubstituted, preferably aomatic,
carbocyclic or heterocyclic group containing from 5 to 10 ring atoms, said ring atoms

30 forming one or two rings, wherein the or each ring contains 5 or 6 ring atoms, any
heteroatoms being selected from N, O and S, any substituents being independently
selected from the group consisting of:

I



30 branched hydrocarbyl group which nmay be unsubstituted. or substituted by
1, 2 or 3 substituents selected fromd, Br, F, OV, N2 and CF3, I

|1 111 lwbgidsl 1 1 11 | ~I 111111 WO 01/17985 PCT/E p@%@
NHCOCH3, N(RB) (R8), SR1, ORSO, and OCOR' wherei n. anch are as

defined in CGaim1l. 11. A conpound acggrding to C|a|m3 wherein R2 is
selected fromthe group 5 consisting of H O, Br, F, OH N2, a saturated

or unsat ur at €d, BoiarOld1NG2sCrm Calaowsr alkyl §n qasticular Ghis).aSIGH;, YHOOC Mk ch may
RO R e A A
R6, R8, R10 ailftermttaadeaetsrepmedta‘tﬂnetbwermaalkyll 12. A conpound accordi ng-
het er soyld B G, OB GHEHE, Bl WP b st A et forgRe0Svel Chrai ' o
e
L3 o b2 05a BubrtBtts Stiecte BEmCH e B O¥le NP B KFar (YILNGEO& s m 15

wher ei n (R}GI(R‘?)(RBQ,S ez)tstz(au)mﬂyhnwo(u) CCORYGrhbreinRY R, ARR¥iRIMeire
:c;:g\rNceilr ré%fteg %‘a&ﬁf" ﬁlr mts)r int:geélh\/\,t;er ei nbolne of R2 or R3 represents H or
ydr ocar byl group.
10 8. A compound according to Claim 5 wherein R? represents a substituted or
unsubstituted, preferably aromatic, carbocyclic or heterocyclic group containing from
5 to 10 ring atoms, said ring atoms forming one or two rings, wherein the or each
ring contains 5 or 6 ring atoms, any heteroatoms being selected from N, O and S,
any substituents being independently selected from the group consisting of:
15 Cl, Br, F, OH, NO;, CF3, C1 lower alkyl (in particular CH;), SCH3, NHCOCHs,
NR®)(R?), OR'™ and OCOR", wherein R®, R®, R™ and R*' are as defined in
Claim 1.

9. A compound according to Claim 6 wherein R® represents a substiuted or
20 unsubstituted, preferably aromatic, carbocyclic or heterocyclic group containing from
5 to 10 ring atoms, said ring atoms forming one or two rings, wherein the or each
ring contains $ or 6 ring atoms, any heteroatoms being selecied from N,Oand S,
any substituents being independently selected from the group consisting of:
Cl, Br, F, OH, NO2, CF3, C14 lower alkyl (in particular CH;), SCH3, NHCOCH3,
25 N(R®)(R®), OR™ and OCOR", wherein R, R®, R™ and R'" are as defined in
Claim 1.

10. A compound according to Claim 3 wherein R® is selected from the group
consisting of H, Cl, Br, F,'OH, NO2, a saturated or unsaturated lower Cy; straight or
30 branched hydrocarbyl group which may be unsubstituted or substituted by 1,2 or 3
substituents selected from
Cl, Br, F, OMe, NO; and CFs,

-
g



25 16. A conpound according 'to Cl aim 15 wherein one of R2 or R3 represents
methyl. III1TOQ 1T 11/111211 11 1! WO 01/17995 PCT/ EPOQ 08365 17. A

conmpound of (I'A) according to Claim2 having the b I A"):
OFe QI | vél@(g!?gfizsaCCI—IZNRI'-zt (ITAI'1) O wherein R Rl and Rséadr:e ag}&ﬁﬁi ned in

Claim1, and R2 and R3 taken together present Ring Q said Ring Q being
a carbocyclic or heterocyclic ring havi 5or 6 5 ring atons, any
het er oat oer-beOmylssNI(RE)(Ré, SRANOR parat OSORYi whereinbRt, \R?| iR cand R areas:! i ¢

ring bein at ur d of unsaturated and being unsubstituted or substituted
w th one %P%Hﬁag‘aé‘eﬁﬁ't{t uents selected fromd, Br, F, OH NO2, CF3, Cl.4

| ewer al kyl, SCH3, NHCOCH3, N(R6)(R8), ORt and OCORl11, wherein R6, R3, RI10
and R11 are as defined.as in ., Caiml. 10 18. .A_gonpoun cgording to Claim
1 aher e AR ng: eomBBtad dearing, f Ll whoimin L BT G AR GO ng
any get er eahsigtikeoNd, O B FeoH, NDY, ¥ saturatedsor adalurataddowsti Of straight or
unsubstituted or substituted with one or nor substltuEnt,s sel ected from

C, Br, Ppranghediygroegrbyl graup whigh, may g un , tityderdy ('re) or r10

and 15 OgGhdtkuentbaefidieddomR8. R10 and R11 are as defined as in daiml
19. A compound according to C aim18 wherein R ng Qrepresents a benzene or

pyri dine ring. ChBr26, OMeN@ANWCE®cor di ng to any preceding clai mhaving a

struct ur e \pREGEHE IN(IR®)BRE)! SRUIORID £INGCORNWHHreiR RS, R?, R™® and R" are as
10 defined in Claim 1.

12. A compound according to any of Claims 1 to 9 wherein any substiluents on
the carbocyclic or heterocyclic group are independently selected from OH or OR"
wherein R is as defined in Claim 1.

15
13. A compound according to any of Claims 1 to 9 wherein one of R? or R®

represents phenyl or phenyl substituted with 1 to 3 OH or OR'’ groups.

14, A compound according to Claim 12 or Claim 13 wherein R represents
20 methyl or

/ N\

-CHy~C=CCHN )
_/

16. A compound according to any of Claims 1 to 11 wherein one of R or R®
represents H or a lower Cy straight or branched hydrocarbyl group.

25
16. A compound according to Claim 15 wherein one of R? or R? represents

methyt.

A



3 OCH2-C=CCH2NRR | I~ ~) R2 OL 14 S WO 01/17985 PCT/ EPOO' 08365 O R4 R3

(T Ay , and R2 i 0 OCH2-C=CCH2NRR O R4 R3 (~~ . Y04 R2 OCH2- C=CCH2NRR

wher ei n Rwditkar9k®, R3 and R4 are as defined in any precegipgpoidssésn 5 21.

A conpound according to Caim20 having the structure (l1A)x. 22. A conpound
according to daim 20 having the struggure (1A)y. 23. A conpound according
to A aim20 having the structure (1A z. 10 24. A conpound according to any
pr ecedi nd7c| o pomiReuad of Rarmus (KA)aecerding torElaim 2daving the. stiucye@AINd of .
Formula (1) according to Claiml having the structure (IB): R5 I

"OCH2- C=CCH2NRR1 ( EB) jherein R and R1 are as defined in CCaim1 and
R5 represents Hor a | dder d% straight or branched hydrocarbyl group which
may be unsubstituted orl subsjituted by 1, 2 or 3 substituents sel ected

fromd, Br, F, Ovex= JONQNd" N

| —j-0CH~C=CCHNRR'  qan

wherein R, R' and R* are as defined in Claim 1, and R? and R®taken together
represent Ring Q, said Ring Q being a carbocyclic or heterocyclic ring having 5 or 6

5 ring atoms, any heteroatom being selected from N, O or S, said carbocyclic or
heterocyclic ring being 'saturated or unsaturated and being unsubstituted or
substituted with one or more substituents selected from Cl, Br, F, OH, NO,, CF3, C14
lower alkyl, SCHs, NHCOCH3, N(R%)(R®), OR" and OCOR", wherein R%, R, R'® and
R'! are as defined as in Claim 1.

10
18. A compound according to Claim 17 wherein Ring Q represents a carbocyclic

or heterocyclic aromatic ring any heteroatom being selected from N, O or§, said ring

being unsubstituted or substituted with one or more substituents selected from Cl,

Br, F, OH, NO2, CFs;, Ci4 lower alkyl, SCHs, NHCOCH;, N(R®)(R%, OR™ and
15 OCOR", wherein R®, R®, R" and R" are as defined as in Claim 1.

19. A compound according to Claim 18 wherein Ring Q represents a benzene or

pyridine ring.
20 20. A compound according to any preceding claim having a structure selected
from the group consisting of:
o R*

R OCH,~C=CCH,NRR!
| TA)X ,

R
UL



jtjtiiiii WO 01/17985 PCT/ EPOO/ 08365 26. A conpound according to C aim25
havi ng a structure selected fromthe group consisting of, R5

OCH2- C=CCH2WgRinfesd (1 B)W, O O ~ RS t##OCH2CECCH2NRR  pbirkinns96E5 (| B)Y
, and 5 O O OCH2-C=CCH2NRRL R5 (1B))z O co OCH2- C=CCH2NRRI wherein R Ri

and R5 are as defined in any preceding aim 27. A conpound according to
Claim 26 having the structure (IB)w. 10728. A conpound according to Caim
26 having the structure (lB)x o 29Rr*A conpound according to O aim26 having

the structure (IB)y. 15 AJICcO ound according to Claim 26 having the
structure (]1B)z. 11ITIIITI "liulll CLMW O 7985
RCT/ EPOQ' 08365 40 31. A co ! ord| ng to any of CI ai 5398 30
wherein Rs represents H qg2 (o) OCHz-C_CCHzNRR
o R
R3
| dAA)z .
R®*” O
OCH,=C=CCH,NRR'

wherein R, R', R?, R® and R* are as defined in any preceding claim.
5 21. A compound according fo Claim 20 having the structure (LA )x.
22. A compound according to Claim 20 having the structure (LA.)y.

23. A compound according to Claim 20 having the structure (IA)z.

10

24. A compound according to any preceding claim wherein R* represents H, OH

or OCHs.

25. A compound of Formula (I) according to Claim 1 having the structure (IB):

RS
- N
——OCH,~C==CCH,NRR" @B)

15 O O

wherein R and R! are as defined in Claim1 and R® represents H or a lower
C1 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;.

-
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nmet hyl . 32. A conpound according to any preceding claimwherein R and R
are the 5 sane or different and each represents a Cl-4 alkyl group or a
Cs-s cycloal kyl group. 33. A conpound according to any ing claim
wher ei n RWQHUY??SQt aken together with the nitrogen atomP?(%rWh?% hey are
attached, forma four- to eight- ne ed heterocyclic ring. 10 34. A
conpound according to Caim32 whereiT™ R and Rl are the same or different
and eachpg epressipsuii@ bBddrding t9 DlaimP5TRing & strhietfsaected fonetie igraepy

group. 15 35. A conpound according to Caim33 wherein Rand R taken
t oget hercofsising @€ nitrogen atomto which they are attached forma

pyrrolidine, piperidi 1 l i i ne, N-benzyl pi peridine or

nor phol i ne group. 36. g‘én@é@mﬁg to Claim1l selected from 20
7- (4- pi peridi nobut - 2_) W' - et hoxyi sof | avone ( 15),

7- (4- nor phol i nobut - 2tyn) ' - met hoxyi sof | avone (VIB 17),

7-[4- (4-benzyl pi pesPsN 071 but - 2- yn) oxy-4' - net hoxyi sof | avone (VIB 16),
7-(4-pyrrolidinob n) oxy-4' - net hoxyi sof | avone (VIB 91),
(4-di et hyl am nobut - 248/n) oxy- 4' - net hoxyi sof | avone (VIB 90), 25

-2

7-
7- (4-di et hyl am nobut - 2§ yn) oxyi |, anes V 5‘32) ,
7- ( 4- nor phol i nobut - N m*\ﬁoﬁgﬁwg , (@B ,
7- (4- nor phol i nobut - 2 @' nmet hyl - 4' - met hoxyi sof | avone (VI B 105),
7- (4- mor phol i nobupyZ™Nygr 0% 5- hydr oxy- 4' - net hoxyi sof | avone (VI B 102),
7- (4-bi s-4-nor phol'i nobut - 2-yn) oxyi sof | avone (VIB 97), 30
7- (4- mor phol i nobut - 2- w?) oxyfl avone (V1B 103),
7- (4- nor phol i nobut - 2- yn) oxy- 3- et hyl f | avone (VI B 104),
7- (4- nor phol i nobut - 4- met hyl coumarin (VIB 3]58 I I&I 11 111111
LELEL TR 1 1 (1B)y .an
5 0~ o OCH,-C=CCH,NRR'
Rs
7
B)z .
o 0 .
OCH,-C=CCH,NRR'
wherein R, R! and R® are as defined in any preceding claim.
27. A compound according to Claim 26 having the structure (IB)w.
10

28. A compound according to Claim 26 having the structure (IB )x.
29. A compound according to Claim 26 having the structure (B)y.

15 30. A compound according to Claim 26 having the structure (IB)z.

I ————
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CL MS W 01/17985 PCT/ EPOO 08365 44

(4-di et hyl am nobut - 2- yn) oxy- 4- nmet hyl coumarin (VIB 94),

(4- nmor phol i nobut - 2- yn) oxyxant hone (VI B 99),

( 4- di et hy PhAGB% - 2- yn) oxyxant hone (VI B 98), PCT/EP0018365

(4- nmor phol i nobut - 2- yn) oxyxant hone (VIB 101), 5

2- (4-di et hyl am nobut - 2- yn) oxyxant hone ( 100), and

2= (4- mor phghi NoRompatmdoaccsiMd @ 8ny of Bidihs 253%6- 30 WhGETRY R¥repleséits 'Miar (1)
as defined in any preceding claimfor use as a nodulator of multiple drug
resi st anceMeth¥ancer chenot herapy or an antiproliferative 10 nedi canment.
38. A conpound according to Claim37 wherein the nultiple drug resistance
is nediated by P-glycoprotein. 15 39. Use of a conpound of Formrll a () as
defi ned i n32ny Aroomepounyd eccardingde ame pregading slaimewbgrein it AnshReare fibe t he
trea nt r ' : r i t ' erein
the 1ioop! 2B er SEreAtark odtFighRSHh 101 s R S e Xq vy
according to Claim39 or 40 of a conpound of Forrmula (I) for the

manuf act ur g, of &;‘?ﬂﬁ SGHIE t he rsrﬁgﬁ1 o | Laxel Ot

docet axel -gse'si s'?ant canc%%c%rg{nps{.b fhyzegfe egaélggﬁyllﬂng o%n@aol?‘ Ef!a(lerr'ns 39
to 41 of atogetheowith tHe Rilrogeh atérh)toi whichheyarefattached; fofmaa four- to eight-
antiproliferati i ._for conbination therapy. 43. Use according to
Claim42 o eﬁ[ﬂgﬁ%ﬁ%@g&%@?@@ la (1) in the manufacture of an

antifrol i ferative nmedi cament in conbination with one or nore antineoplastic
or 30 cytoptaty GoAdsiliny atlzc}olr&i%glgltowléla{itlnlﬁ Rvierdiht R 'and R' are the same or
different and each represents methyl, ethyl, propyl, cyclopropyl or a cyclohexyl
group.

*

7-
1-
1-
2-

16 35. A compound according to Claim 33 wherein R and R' taken together with the
nitrogen atom to which they are attached form a pyrrolidine, piperidine,
N-methyipiperidine, N-benzylpiperidine or morpholine group.

36. A compound according to Claim 1 selected from:

20 7-(4-piperidinobut-2-yn)oxy-4'-methoxyisoflavone (VIB 15),
7-{(4-morpholinobut-2-yn)oxy-4'-methoxyisofiavone (VIB 17),
7-14-{4-benzylpiperazin-1-yl)but-2-ynloxy-4'-methoxyisofiavone {VIB 16),
7-(4-pyrrolidinobut-2-yn)oxy-4'-methoxyisoflavone (VIB 91),
7-(4-diethylaminobut-2-ynjoxy-4'-methoxyisoflavone (VIB 90),

25 7-(4-diethylaminobut-2-yn)oxyisoflavone (VIB 92),
7-(4-morpholinobut-2-yn)oxyisoflavone (VIB 93),
7-{4-morpholinobut-2-yn)oxy-2-methyl-4'-methoxyisoflavone (VIB 105),
7-{4-morpholinobut-2-yn)oxy-5-hydroxy-4'-methoxyisoflavone (VIB 102),
7-(4-bis-4-morpholinobut-2-yn)oxyisoflavone {VIB 97),

30 7-(4-morpholinobut-2-yn)oxyflavone (VIB 103),
7-{4-morpholinobut-2-yn)oxy-3-methylflavone (VIB 104),
7-(4-morpholinobut-2-yn)oxy-4-methylcoumarin (VIB 95),

* c L M S *



WO 01/ 17985 PCT/ EPOO/ 08365 |t'oZ 44. The use according to C aim43 wherein

the antineoplastic or cytostatic agent 1is selected fromthe group

consi sti ngygfydgé hr acyctines, epi podophyl | otoxins, actip@fmsidisés Vi nca
al kal oi ds, col chicines, paclitaxel or docetaxel. 5 45. The use according to

CGaim39 in the nanufacture of a nedi ggmrent for the treatment or
prevention of. rrenop_ausal di sorders- and osteoporosis. 46. A pharnaceuti cal
conposi t i7eld-dietiytarsinoubfenddxyrdrraetbyicovmatioiVeB @43, of Fornula (1) as

defined i,n an recedi cl ai ! | ion with one or nore 10
phar ma_ceJ3#‘8&?‘@5@88g‘b@%ﬂf‘kx&%i‘ﬁ%ﬁﬁw %?;. A pharmaceutical conposition
accor di ng-(acdiéthiamihoblit2iyinpoxys@fitione (WIB @8, or nore antineopl astic or

cytostatic agents. 15 48. A pharnmaceutical conposition according to Caim
47 wher eRri4tmerphafinebogivalaxyxantione (VB dQlbct ed from paclitaxel or

doget axeb.(atidthylarriinbbdt-2lynldsyxahttiofle (viB 100), and

2-{4-morpholinobut-2-yn)oxyxanthone (VIB 96).

37. - A compound of Formula (I) as defined in any preceding claim foruse as a
modulator of multiple drug resistance in cancer chemotherapy or an antiproliferative

10 medicament.

38. A compound according to Claim 37 wherein the multiple drug resistance is

mediated by P-glycoprotein.

15 39. Use of a compound of Formula (I) as defined in any preceding claim for the
manufacture of a medicament for the treatment or prevention of neoplasms.

40. Use according to Claim 39 wherein the neoplasms are located in the uterus,

ovary or breast.

20
41. Use according to Claim 39 or 40 of a compound of Formula (I) for the
manufacture of a medicament for the treatment of paclitaxel- and docetaxel-resistant
cancer cells.

25 42. Use according to any of Claims 32 to 41 of a compound of Formula (I} in the

manufacture of an antiproliferative medicament for combination therapy.

43. Use according to Claim 42 of a compound of Formula (I) in the manufacture
of an antiproliferative medicament in combination with one or more antineoplastic or

30 cytostatic agents.

_—
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44. The use according to Claim 43 wherein the ant__ine_pplastic or cytostatic agent
is selected from the group consisting of anthracyclines, epipodophyllotoxins,
actinomycin D, vinca alkaloids, colchicines, paclitaxel or docetaxel.

45, The use according to Claim 39 in the manufacture of a medicament for the
treatment or prevention of menopausal disorders and osteoporosis.

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

pharmaceutically acceptable excipients.

47. A pharmaceutical composition according to Claim 46 further compiising one
or more antineoplastic or cytostatic agents.

48. A pharmaceutical composition according to Claim 47 whersin the
antineoplastic agent is selected from paclitaxel or docetaxel.

_—
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