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NOVEL DERI VATI VES OF FLAVONES, XANTHONES AND COUMARI NS The:d I ﬁ% t of
mul ti ple drug resistance represents an increasing problemin cancer

i treatnment. Wthin the past decade several mechani sns of drug resistance of

© 5 tunor (EeIYERNATEOREAPTLHSTION FLEY ISHER & NPEBE BEPAREN | FRITER ATEON TRIAEE HEDR)
has been shown to be nedi ated by an energy dependent, nenbrane-bound

ef fl ux punp termed P-giycoprotein %‘jf‘ ochem Bi ophys. Acta, 455, 152,

1976) . (1IPANorléprdisetab P rapenty Oogmizationt e APERI ngj T

substrat e speciddrgatoyal BNatwir e, 323, WM 86;mmﬂmm@@ﬁﬁ“ﬂ@luB@'@Wl‘m@wm‘&t. C

drugs such as anthracyciines, 10 epi pe&payl | ot oxi ns, actinomycin D, vinca

al kal oi ds 435 ediahhdimeBuidiagdioh@sel are el i m nat edi®)ilatePA@RopeBiabli@tbn dfiilbgx .

Wt hin the pashardled0iiaad.o3.200dari ety ofpGgbst ances W (g7 98HvA 10

inhibit PCP-nediated drug efflux and thereby re establish sensitivify

t owar gﬂ? hﬁ@;tmﬁaﬁ ﬁ:ﬂ@lﬂhia&ifﬁ@i@lﬂl S (fd?b@![lm(,:okﬂ) B&\énaté]}%tatel%ionaw 9&), AG,IID@E@AT, All,

i ncl ude izomsschamneli/sblasokars, ssirchoas ver aparzlBA(KEaBCAR, ReBZ 414, CROB TR, &5, CZ,

1981 ), am odarone (Cancer Res 46. 825, 1986%.\0CEppMdas Bneniel. GBr @i GE @i GM, HR,

Assoc.RiTareraptioRd 4ppiBation Jymber: ) FEIFEPOURRY dr op¥iFi BiThed: l&g@ggcgﬁ REJR.K23.C, DEAR,

. ; . Lk
Sl L R e

LS SE.SGX, . .
; . ; r@ﬁ% Q. ATz WD

m ght (bf ing Usgassf ul approach i n hggpmt ol ogi cal malignancies, but serious
side effects (cardiac effects, 20 i mMMuno-gyRRLERLOLNBNIRAEPNRILG (OH, am,
of t en (@h @oblisatdn bpigumm! dosage of m@dlsatorsxﬁ,gﬂw MZESD %%i Tifig%)m Furasian
Therefore) specifically designed highly act ipmat (asicad, BY, 86, X ANMCHRY, THTM), @0khrpéatl €
effect%{’)aﬁ;%ggr?@‘éht LY LUl [660s phGoPT ESENt PARREAT BBITT @Y. BIE GBK.ES, FRFRAGN eFR. I,
cl ass of “¢onpounds \Mgﬁpgﬁ ‘have structures 257 EVaf@aTiR], el namdii R aldR o
occurr bfj Oh pRitentSH MR lslavopRUdsNaada t 0 p Faf ettty C%MudEs En8r 8ot Thus
accor di ng.to [Tome; \aspeect 120f2003heilps @8ent i nvention, there is provided a
compound of Formula (I): Z-OCH2- C~CCI\I2P§‘_F%H$,‘,‘ 0 ;11_01%5,%904 a or a

phar ma@Rdpyeesrsiwd accept abl e salt or sol vate 4 Hereol el e omRiAs oR ik Ge
t he saffd :‘.Bzﬁnt [SI’ %f;%m gf’éjg Oﬁﬁﬁ%{%t S | QUEE okl o Be &b;l@fgllhed o zhagg: of reﬁ: of
carfECy Clv,§ 0 Uers QRANRE N1 i 083, S1.bBo 14 T iamgadad-es, said ring ' atons

f orEEng an@g@raTi.Wo rings wherein the or each ring contains 5 or fi ring
ato®= or R and Ritaken together w th theonitkogedesatdm vigbradaroh rdehey)ze dfhed-
at t EEn68, adewr nRIXTERy Stepheyy Ravig ot slprdiBier &d detVeroe G t4bhg aiiarc lvrmey éhntai n
one oy aPEY SHAR A LUPHET B el etEET T rEHIN™ & B S “€4F d,
hets&ocycl i ¢ dog being optionally substituted with a |ower C~.~ al kyl group

or &=penzyl group; Z represents: (A) wherein R2 and R3 are each
i ndEendently sel ected from
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(57) Abstract: Disclosed are novel compounds having the Formula (I): Z-OCH,-C=CCH,NRR! or a pharmaceutically acceptable
salt or solvate thereof wherein Z can represent Formulae (IA) or (IB). The compounds possess antiproliferative activity, and are
useful as modulators of multiple drug resistance in cancer chemotherapy. The compounds may also be useful for the manufacture of
3 a medicament for the treatment or prevention of neoplams, menopausal disorders and osieoporosis.
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(1} hydrogen, (ii) a substituted or unsubstituted, preferahl lﬁ‘grgqu;gtic,
carbocydi ¢ or heterocyclic group containing from5 to 10%i ng1 t ) said
ring atons form ng one or two rings, wherein the or each rin it ai or
6 ring atoMQ I8 §Phet er oat ons being sel ected fromN, O and S%éﬂ&gﬁ)ﬂ&%ss
substituents being i ndependently selected fromthe group consisting of: (a)
Cl, (b) Br) (c) F, (d) OH (e) NOz, (f) CFa, (9) Cs.e lower altryl (in

particul ar Chghvel DEFVATIVES OFFEATONES, RARTHONES MR COBMARRSTS,

are the sarr-~ each represents Hor lower C .r alkyl, (k)
OR wherain R represents H CHzC --CCHz-N~ O or |lower C-C6 al kyl which may

be satur %ﬂ%j O%RJGHJI??ﬁéHl& asfeshupipib @euij@geym tépreedntsr as ibstaasingdrobleim tine
group NRRt wherein R and Rt is as defined above, and l%I%n OC‘;CRt wher ei n Rt
F epr esentcaridentreatmentCWighialtkg Ipast degadmpreyem mechanisins@f drug yesstance)o
F, (vi) OH, (vii) NOz viili) a-satuka oM ' as
Si i ght mds ik eyt el (ot iR SionSRplE REEREheRrIVER Tus been
égbsti(tu;%%%bg(%e%?% iggegﬁgggyg%epeaderﬁt; qmeﬁhbra&-,b(c\ﬁ[mm\ﬁﬂ_) UXNGk1rand
s, (IX , (X , (X1 X . | . .
wher ei n Rérmid, PRylyengproin a(ﬁ’égéls( GheEY &éﬁyg ggt%rg%"a‘}#i??}gﬁke'ngép
together with the ¢ (o] | t ifici
car bocycl i€Prese %t%?‘&%ﬁ%ﬂpgé%?ﬁrqé ﬁ‘gﬁ %’gd%%g%aggﬁﬁgwgﬁggng{ ggr?g't%et? esp%%tlgrlrﬁy
bei ng sel @gdiaek, fI2am4M8 O1086)SA baiatl cangkanfycytostatic dreigsrsuchic b camthiagydhisi e,
saturated or unsaturated, and bein nsybstityted or sybstitute | o]
or 1dor e smﬁpoﬁﬂu@ﬂbé%(é}secﬁé‘éﬂqmbﬁgch 'ﬂF‘?aF,aH@(i?'dRIOz‘?éi%ﬁémﬁs. agﬁ‘%é?{e’ | ¥&re
al kyl , SCHa, . . pgRe GEHHR &4t 180, yBarsRa amigti’ of
are as d%ﬁmﬁ%ﬁé; and ré‘pagg?gﬂ}ll?(én hydr ogtem%]e%r OR wh)e’r eir?l Igt istgs
defined abgvetaness Réviee peenesitowvrt e iplibih P GP-mediatadeduggiiiupeand thereby re-

- OCHZC=CCHzNRRt group,. .or (B rein RS repre r I L
O an Yol hr S EReR BEEH RPRACREL i 25 50
substi t ut fdoby Thesd iAEIRISATriaHRN biockelsesiienab vermSbmi RCanker (Rés AMNTDGN
GF3, with %e provi so that when the group Z r-.egresents: CH3 E w, O 1
MARS2004 1884 R :an@daronanf%anqmmegeé(bma | 1986), Foram@ienone, KEFOFo Ht %ﬁscc.
with the pilrogqq. &ty tahi fibd)hinfipdhibiteicdeananoted o4, 2ok 1883
phenothiazines (Mol. Pharmacol 35, 105, 1989). Preliminary resuits obtaine;! in
dlinical studies clearly demonstrate that modulation of MDR might be a successful
approach in haematological malignancies, 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 structures

25 related to certain naturally occurring and synthetic flavenoids and to phammaceutical

uses thereof.

Thus according to one aspect of the present invention, there is provided a compound

‘ of Formula (I):

* Z—0OCH,-CE=CCH,NRR'
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_ 1 MAR 2004 Thus in one aspect the invention provides conpounds having the
structure (1A~): 1 (1A7 wherein R2 and R3 are each independently sel ected
from (i) hydrogen, (ii) a substituted or unsubstitut egil. p%]e:f eﬁably
aromatic, carbocyctic or heterocyclic group containimg fMt‘) @“ o 10 ring
atons, said ring atons formng one or two rings. wherein the or each ring
contains 5 or 6 ring atons, any heteroatons being selected fromN, 0 and S,
any substituents being independently selected fromthe group consisting of:
Gd, 8r, F, OH, NOz, CFa, C~~ lower alkyl (in particular CH, SCH3, NHCOCHS,
N(Rs) (R), OR and OCOR', wherein R8, R8, R and R' are the sane or

di ffefstné ﬁ%a@éﬁhcdﬂ?@tc@§ﬁﬁlbSsalﬁoﬂﬁo!wlfaw\mme@fahdfald\ (iii) C, (iv) Br; (v) F,
(ut~ OH F gg)z ,4, rated or unsaturated | ower C~.6 strai ght or
brancthF'}ﬁ’y%Iraé% By @P a&‘ e PPEEe s ubst i t uted or substituted by 1,
2 or 3 subs;bwéme:qtsslkglebeatcenboﬁycﬂlmg@bup Bmiaifing Qv 5 N@zﬂhmﬂ &Bdns, (i x)

NHCOCHa. X n ég(%lﬁ erein R6, R
R and R a%a‘]\l'(i %’Bﬁs fD'((i” %@%th&g@g‘g}rﬁag S en tog t er"ﬁv?h t he carbon

atons to whord@ringhalpmarer attached forma carbocyclic or heterocyclic ring
havi ng 5_of nﬁfaueagtoaém&mw ARBEES ARPM BRENGes aF8Ciehdar RIANa O or S,

said c&rpocyclic of het erocyclic ring. being saturated or uynsat L{rat ed, and
bei ng mts'u@s‘-ti@mﬂf‘%'ﬂb%fﬁd SelpSEYFiGrea Wit MBhEoEn f T npEeititieRtls sel ect ed

fr gm Clyyetdfbatoris . Q:bcté&)&oﬁl:& &or BoveRild &bi@y’dmychfSGHB;(aj N;Embﬁona;#yRG) (Ra),
and OCOR efi ned above; and R4
represéHP%t‘tW?@ngb@n]gﬁ%r %%‘\ﬁy%ﬁbﬁzﬁlﬁuas defi ned above, or R~

r epr es&ieprdsb@spoi nt of attachment of the -OCHZC—CcHyNRR’ group. 1 MAR
2004 A pref ﬁpr ed group of conpounds are those wherein R, R and R4 are as_
defined for Fornmula (1 A") above, and RZ and R3 are each i ndependently.
selected from (i) hydrggen,r#ii) a substituted or unsubstituted preferably
aromatic, carbocyclic df hetgrocyclic group containing from5 to 10 ring
atons, said ringR 5 ARQr NAYg_one or two rings, wherein the or each ring
contains S or B ringfjatonyy anyj]heteroatons being selected fromN, O and S,
any substituents bei i lepen Nty selected fromthe group consisting of

(a) cl; (b) Br, he 8;‘3 S (e) No2, (f) cF,, ts) ~, .~ lower alkyl (in
parti cular CHa) (h) SCH3, (i) NHGOCH3, (i) N(RsKRs) wherein R6 and R8, are
t he sane -or wierkfrer ent and each represents Har lowerC, ., alkyl,. n {k) ORo

wher el n R 0 1 ePIesgilre i ofHAfabictdehty Siddied T O~ Cs al kyl whi ch nay be
saturated or unsaturated substi t isub ti tut with the
group NRR wher PrP¥gregsa # |§§b§§gﬁ%‘#}°hé’8$‘é%%'wg gﬁﬁ ?‘y erein R
represents H or dasvaeycliciar heterdapiclic gmw)cm"@ng/;romﬁ tpv‘JO fing Fteims, OH, (VI i)

NQOZ, ™ ial ri he
iy drog\é'r Iblyl) griﬁspwmﬁkg%% ME@%%@ 8 thOWR: ,the‘i_’eﬁ Eﬁé @Pbachr gang ed |

unsu stltute Lsus ed%1
substituents sel@@f“f’é"&???’b’?ﬁ'@a‘@? 3py hejpEe e‘{ (X)

N(R6) (RB), (Xxi) JRd s(aw éubmzenwmdan@mﬁdmahﬁmmu fRep thBggrolp and R' are
as defined for Forn:t?l_b Wthin this group, RZ and R3 can both represent
hydrogen.. A f urtR g're‘f erred group of congounds are those wherein one of

R or RZ i s hydrogen{a)didb} Be (e)tfﬁe(ﬂs)pé'* @) Nee.dd CFp.otat e g5 #k¥onsi st i ng
of: (i) a substitut eqnorpamaaékbsu-qg)ut esh)somef an RBbpargagiNng®gatbocyciic or

heterocyciic group containigg t0,10 ring at aid ri) n at ons

forming one or two r*AGEN \%he"f'%‘is%gth% reo e 3are, Pﬁgélg%ﬁ?'itl %“5 6 ring

atoms, any het er oat orsprizehtedi selbwet Gels Blkgin(k),ORY \einehesn Fﬁ?tlyprssmw t uer r t s

bei ng i ndependently sel ect ed fromt rou o1 stin B

NOZ, CF3, C,.~ towerHafR3A=qGHs B@_ﬁ&ﬁﬁw%q@ %d%‘é"“q&ﬁ!k?édg‘tméeg N( R6) { R8),

OR and OGOR', V\hered;,—nurlﬁsnmdiﬂg ahd e Ehstastﬁutedte)rsmmtttuted dvithf Beeent and each

represents Hor |owef oup NRF% wp(erazn R and R is as defined above, and {I) OCORY :
wherein R'! represents H or lower Cq.4 alkyl.



(i) &, {iltl) Br, (iv) F, (v) OH (vi) NO7, (vii) a saturated or
unsaturated | ower Gn.s straight or branched hydrocar byl group whi ch may be
unsubstituted or substituted by 1 MAR 2004 b 1, 2 or gbstltuants
selected fromCl, Br, F, OMe, NO2 and CF3, (viii) NNeo&ﬁéi%x(d 5 N(R6){Re),
(x) SR, (xi} OR, and (xii} OCOR"' wherein R6, Re, R .and R' are as defined
for Formula {1). Wthin this preferred group of conpounds, a further
preferred group of conpounds are those wherein Rz hydrogen and R3 is
selected fromthe group consisting of. (i) a substituted or unsubstituted,
preferably aromatic, carbocyclic or heterocyclic group containing from5 to
10 ring atons, said ring atons forming one or two rings, wherein the or
each ring contains 5 or 6 ring atons, gny het er oat ons bei ng sel ected from
N, Oand S, any substituents being i nd€pendently selected fromthe group
consisting of: C, Br, F, OH NO2, CF3, C ~ tower alkyl {tn particular

CH3), SCHa, RWKIﬁ?ﬁaf (t?i@ R d R
ar e)the same or Y é'r"bﬁlf( Bﬁi( FZ)O%WQ Moé”s 4 S?—'Iura?e %v%‘?atﬂmteé} al kyfi,n and

- 0GH2G=CGHZ- N~ ;lopei XC1Llstraighti b) baﬂch%d hygrogaroy \ro@HwHichi naiGe  (vii) a
saturated or - UnsgideahGss %[%ngm&ed Sy stiawaébs%em%e@as@f ydgiocar byl group

whi ch may be unsubstituted or substltuted 3 su stltuents

sel ected from CEBr Br OMe, Nenand e (hhidHEeRg ., ({ VIN(R% M . (8) N(R6) (R,
{x) SR, (xi) ORhRr'BRHM {0 SBORhewe REI 1 Iﬂ,‘ﬂ Bnd R aacthsRiere® as defined
for For rruI a). A foL‘I’I’IheI’ preferred group of conpounds ‘are those wherein R
i s hydrogen and '—F‘& I's selected fromthe group consisting of: (i) a
substituted or umsubstituted, preferably aromatic, carbocydic or

heterocyclic grogp aﬁ@rﬁa%l{éhrlggéiﬁé}mvﬁw bR darkbd hﬁ:&safooﬁﬁch %ydarre' ng atons
formng one or two rin or each r.i %,acontalns 5 or 6 ring

atons, any heter Bﬁ?WﬁEqWé‘i ﬁgcagf@cécé"fecﬁ e gRPRiC 6’% viag S0y Ssfiligst i t uent s
bei ng i ndependentlonssetyemtedatbmeringlrélegiedGiprdbis os Bi said eitbocy@ic Br, F, OH,
Nz, Cra. G a lo\%'rhé?érg chc( e p@ézhéckgt@rateg'l%) » urRSdRatedVHER L ind\( Rs)(Rs})
OR and OCOR', wherei R% tg‘ R' are the same oraeglfferent and
each represents Pf‘%fbs'i’tﬂ’\ﬁ/@r‘”é Palitilpg J1th gje By K LPG@PESW ns sqec'ed) a, (ill)
Br, (iv) F, (v) @bBm CviBr, ROOH,(N®i, }Cfém SauUpwtredkyr SGeaNHBCAIGH, | ower C, . s
straight or br a“?ﬁﬁﬂ(d‘)’%ﬁ“%@bc@h@u%\m;&fﬁaﬁWRY Re yasHbsLid ut ed or
substituted by 1, or 3 substituents selected fromC, Br, F) - Ove, NO2 and
CFs, (viii) NHcoéF@‘ (3BBYeE: R %)(R) (x) SR, {xi) OR) and (xii) OCOR'
mg 3'084RZ fRs ] R4+, feﬁ{shﬁ!&'@gﬁomwmmﬁmmﬁ)&rﬁﬂﬁ%&%ve oMO 01/17985 1
urther preferred e on are
conpounds wher ei "FERY S nmfoa%ét}%“%‘}ttgﬂpé o‘?Eunsu %‘%F?tﬁ%d) pref erably
aromati c) car%ocycl ic or heterocyclic group containing from5 to 10 ring
atons, said rgpg atonmsgforming one _ 5 or two rings, wherein the or each
ring contains 5 or 6 rilng atons, any heteroatons being selected fromN, O
and S, any substituen |ndependently sel ected fromthe -group
consisting of: O, . , JIOH, , CF3, C~-~ lower alkyl (in particular
CH3), SCHS, NHOOCH3 N(Rs)l(Re),J OR and OCOR', wherein Rs, Rs, R and R
are as defined a I}. For these conpounds, R3 is preferably
selected fromthe 10 group consisting of H CI, Br, F) OH NO2, a saturated

or unsaturated | QaereirlCRS se;ﬁéie&itgh\ﬁdrogerbbaacdﬂm Oyciaat brybrﬁ&ﬁwo whi ch may

be unsubstituted, or S”ﬁﬁt' t ut b%ﬁ%ﬁg% %‘é s%tui%bcﬁ‘t w%ééa ct' ed fromd,

Br, F, OWw, NOz AWd° wherein
Rs. R8, R and RBsabsittmtﬂ@iwqucﬁf F Mﬁ.l?éc(ﬁf)dcﬁd ternatively conpound
R3 may r%ﬂr:ﬁégﬁbrsgth%i‘@ﬁér? Y LRYOF rdpRsdshst i tuted, preferably aromatic,
carbocyc‘flc or heterocyclicgroup containing from5 to 1 O ring atons, said
ring atoms formng one or two rigrys, wherein the or each rlng contains 5 or
B ring 20 atons, any heteroatong_bei
substituents be| ng i ndependent g ted fromthe gr oup consi stl ng ofi C,
Br, F, OH N2, CF3, Clowero K, v particular CHa), SCHa, NHCOCH3,
N(Rs) (R$), OR and OCOR', wherern Rs, Ra, R and R' are as defined for
Formula (I). 25 For these conpounds, Rz is preferably selected fromthe
group consisting of H C, Br, F) OH N2, a saturated or unsaturated | ower
C -s straight or branched hydrocarbyl group which may be unsubstituted or
substituted by 1, 2 or 3 substituents selected fromCl, Br, F, Ov, NOZ and
CF3,




30 NHCOCHs, N(R6)(Rs), SR, OR, and OCOR' wherein Rs, R8, F2' and R' are
as defined for Forrmula (1). WO 01/17985 1 MAR 2004 Where Rz and/or R3
represents a substituted carbocyclic or heterocyclic group, the
substituents on the carbocyclic or heterocyclic group are pref er ably
selected fromOH or OR wherein R is as defined for Formula (1). 5 ~
particuiariy preferred carbocyclic group is phenyl or pi’%ﬂi’leS{leﬁ tuted
with 1 to 3 OH or OR groups. For these conpounds, R preferably represents
is mt hyl or -CHZ CGCCHz- V ~Iso preferred are conpounds wherein one of RZ
or R3 represents Hor a lower C .e 10 straight or branched hydrocar byl
group, with nethyl being especially-pheferred. The invention al so provides
a conmpound of Forrmula (1) having the structure {IA"): OCH2- C=CCH2NRR1
wherein R R and R4 are as defined as for Formula (I}, and RZ and R3 taken
t oget her Rldnd Rpcarseh ol bﬁgm@,h}’b@f & R ekeneioggther wak st jigroen giom

het er ocy |IC. ! g atoms, any heteroatom being sel ected
fromN, % eg bg\é ke ocyc r}%é{og{rq het erocycl ic ring being saturated or
unsat ur at ed and bei ng unsubstltut ed _or substituted with one or nore
substituents sel ected ffomh BrN F, \OH, NO2, Cﬁ ~.a |l ower al kyP, SCH3,
NHCOCH3, N(R6) (R8), o, an OCCR wh rei n,R6, Re; and 20 R' are as
defined as for Formul a For these corrpounds Ri ng Q preferably
represents a carbocyclic or het erocyclic aromatic ring, any heteroatom
being selected fromN, O or S, said ring being unsubstituted or substituted
with one or nore substituents selected frog CI, Br, F, 25 OH N02, CF3,
C~.~ lower al kyl, SCH3, NHCOCH3, N(R)(R$), OR and OCOR', 1 MAR 2004 WO
01/17985 PCT' i EPO0O/ 08365 9 wherein Rs, R8, R and R' are as defined as in
Formula (I). Particularly preferred are those conpounds wherein Ring O
represents a benzene or pyridine ring. The substituent Z may be attached to
any position in the aromatic ring. Thus the ( 5 conpounds of Formula (lA)
or (1A") described above include conpounds having the structures (IA)X,

(T Ay and (IA)z: OR4 R3 OCH2-C=CCHZNRR~ RZ 0,1 ~ OR4 R3 (L~)y , and R2 |
O ~ ~ OCHZ- Cc CCHZNRR~



R R2 10 C-CCH2NRR wherein R, R, R2) R3 and R4 are as defined above
(I1A)z . For the conmpounds of Forrmula (TA') or (lA") described above,
preferably represents H OH or OCH3. 15 1 MAR 2004 WO 011 i?@@@ fﬁ

PCT/ EP44J08365 The invention further provides conmpounds of “F ?
having the structure (iB): Rs OCH2- C- CCH2ZNRR~ ~) ~s O O wherein R and R
are as defined for Formula (1) and R$ represents Hor a |ower C~.s straight
or branched hydrocarbyl group which nay be unsubstitufed or 5 substituted
by 1, 2 or 3 substituents selected fromdC, Br, F, OV, NOZ and CF3. | n a
preferred embodi nent, R5 represents¥H or rret hyI For t he conpounds of

For nul hed to any
positio arrp{;s@?ﬁ%%%?ﬂg%gﬁ @@@Fﬁgp?_@@ﬁi%ﬁ%ddgg%%ﬁ%dtg@ﬁ For n%? g (IB) 10
descri bed above include conpo gds having the structures (li3)vv, (IB)x)
(IB)y and (IB)z: R5 OCH@ C= NRR / ' w(~)w. OO/ Rs /| ~ OCH

Cc CCH2NRR OO~F/2 Rs (§B)y .} and

OCHz=CZ==CCHNRR' @)

wherein
Rz and R® are eachindependently selected from:
(i) hydrogen, (er) E qubstrtuted or unsubstituted. preferably ammatic,
carboeyeclic or heterocyclic group containing from 5 to 10 ring atoms, said ring
atoms forming one of two rings. wherein the or each ring contains 5or 6 ring
- atoms, any heteroatoms bemg selected from N, C and S, any substituents
being independently selected from the group consisting of:
Cl, Br, F, OH, NOa, CF;, Ci4 lower akkyl (in particular CH,), SCH;,
NHCOCH;, N(R®)(R?), OR' and OCOR", wherein R®, R?, RV and R
" are the same or different and each represents H orlower Cygakyl,
(iil) Cl, (iv) Br, (v) F, (vi) OH, (vii) NOg, (viii) a saturated or unsaturated lower
C45 straight or branched hydrocarbyi group which may be unsubstiuted or
substituted by ‘1, 2 or 3 substituents selected from Cl, Br, F, OMe, NO2 and
CF,, (ix) NHCOCHs. (x) N(R®(R®). (xi) SR™. (i) OR", and (xi) 0COR"
‘wherein R% R®, R and R" are as defined above;
or .
' R, and Ra taken together with the carbon atoms to which they are attached
form -a carbocyclic or heterocyclic ring having 5 or 6 ring atoms, any
heteroatom being selected from N, O or 8, said carbocyclic or heterocyclic
ring being saturated or unsaturated, and being unsubstituted or substituted
with one or more substituents selected from Cl, Br, F, OH, NO, CF;, Ci4
lower alkyl, SCHs, NHCOCH;, 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, or
R* represents the point of attachment of the -OCH,C=CCHaNRR' group.



O O/ QOCHZ- CcCCH2NRR WO 011 17985 1 MAR 2004 R~ (I1B)z O O OCH~
C-CCH2NRR wherein R, R and RS are as defined for Fornula (I). For the
conpounds of Formulae (1), (1A ), (1A") or (I1B)) the substituent R and R
are 5 the sane or different and preferably each represents a C~. ~ al kyl
group or a C5-s cycloal kyl group. Wthin this group of JcHApoilidtls, R and R
are preferably independently selected fromnethyl, ethyl, propyi,

cycl opropyt or a cycl ohexyl group. In a preferred group of conpounds the R
and R groups taken together with the 10 nitrogen atomto which .they are
attached, forma four- to eight-nmenbered heterocyclic. ring. O these, it is

referr h B, whi ch the
e o t§ (9['% ﬁéq g.—&nﬁ'o&onﬁr%bf% droaREBeMmeniit R, RhendR? 147688 dafined i y

rrolidine, plperldlne pi perazine,
N- met hngﬂp@#@él)r@m’Rﬁ nzyl pi perazine or a norphoiine group. 15 It will be

appreC| g]qld hhﬁtte Lhen mecHassHls sebcib@fBmMt @ (1) contain a ba5| c am no
functi o and t

usrma b% con\éerthe(g:ldtor aci bsg!% c{1 fEf%m'i’Ebf oy Q

phar macol ogi®ahy§ e epth® SR B H | BIF'€ I Bhosphori ¢
aci d. Sgch ?@Ho%y&reoﬁhmmyﬂltdbgrdﬁdmmamthg frpn"et'smrfto fimy ettmspsaid 2ihgThe
conpounds of For ﬂ% c t r s

conpri si ng tHE"R{RPS %f")’e Wo ct n %% Jc)fy a%?/%ggr ?}8’5% vec"%Zq%%S with

pr opar gyl brmmsi,eanp heterosaicams mlkyn@iec@dm& ) apgd Synany sibptitvests i ng t he

al kyne Z- OCHZC- o sebbWMahil, Qb -A08 g W@%upg@gh@gocess 25 forms a further

t of th t t Th d
of For mil a (?) <ot GoBrdbo (o B eINES, I e dbhEen BIAME F e ar g
resistance in ca%eﬁcuralam; ey SR, @) NHCOCHS, NNRDORDf wherkih RE8 amdi canent .
o dornt o of e SRREUORS oOlird SR edch e e@e:ﬁiy_\ PEG Rblorcusaig, for the

nodul ati on of - mul resistance ne - gl ycoprot
(k) C)R19 wherein R'C represents H-CHsC=CCHy-N_ ~ O or lower

C4-Cg 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 (I} OCOR!" wherein R'? represents H or lower Cq_4 alkyl.
(i) Cl, (iv) Br, (V) F, (v} OH, (vii) NOg, {vii) a saturated or unsaturated lower
Ci.s Stralght or branched hydrocarbyl group which may be unsubsttned or
cubstituted by 1, 2 or 3 substituents selected from Cl, Br, F, OMe, NO; and
CF,. (iX) NHCOCH;, (x) N(REYR®), (xi) SRY, (xii) OR™, and (i OCOR™
wherein RS, R®, R* and R are as defined for Formula (I). '

Within this group, R"’ and R® can both represent hydrogen. A further prefered group
of compounds are those wherein one of R! or R? is hydrogen, and the other is
seiected 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 Sor 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, NOz, CF3, Cs4 lower alkyl (in particular CHa), SCHa, NHCOCH3,
N(R°KR®), OR™ and 0COR"Y, wherein R, R®, R' and R are the same or
different and each represents H or lower C.4 alkyl,
@iy CI, () Br, (V) F, {v) OH, (vi) NOg, (vii) a saturated or unsaturated lower C1.5
straight or branched hydrocarbyl group which may be unsubstituted or substited by



The invention further provides conpounds of Formula (l}: Z"OCH2- C=CCH2NRR~
(I') or a pharnmaceutically acceptable salt or solvate thereof wherein R and
R are the sane or different and each represents lower C~.s alkyl, or a
car bocyclic group containing from5 to 10 ring atons, said ring atons
formng one or two rings wherein the or each ring contains 5 or 6 ring
atons, or Rand R taken together with the nitrogen atomt o%mhl%ﬁqthey are
attached, forma four- to eight-nenbered heterocyclic rin&

contain one or nore additional heteroatons selected fromN, O or S, sald
heterocyclic ring being optionallygsubstituted with a | ower C-. ~ alkyl

aopandem § subthuRiSaBiad FERGSRE oM, s FCELCA R focRg, T are cach
unsubsghd Mge)mﬁ)pmf@r‘%mmyomﬂom {di) Oﬁﬁ%oWéﬂemd?eo R“h al mt@r’c"l a® group

contaln ring atons, said ring atoms forning one or two
rings,2 'I“ rﬁ'ﬁ%&'ﬁ]ra]@ach ring contains 5 or 6 ring atoms, ‘any heteroatons
bei ng selected fromN, O - 1MAR 2004 and 5, any substituents being
|ndep ent aaé)taofuaﬁas @tdr8d Pbup () héy - Br, (c)
F, *“%éﬁ%?" :ﬁ»f%rﬁpc’%“ eebs IkgIQ (Tn %ﬁ?‘ém ar o), (h)
SCH, (ar)a mmeiq RS hydreasy @eRY éﬁsiEH‘Eﬁzé"’Hh'a eI gL Y 2 or

di ffergp @H@hhﬁ@,g&,@ﬁ@@ﬁaﬁb}@hdzmm cﬁﬁ:oayoa& by Ihetéb)cydﬁ?grmb;er ein R
repr esents 2l 0|ylwWhl ch )%‘be sat ur at ed

or unsﬁ@?‘ﬂ'ﬂ’é&"é’hﬁ’%éﬁ) AP ﬂ?@ﬁ‘b%a['é)?ttﬁ 8t(?m3rf°'§ﬂﬁ%rt’l t Ut 88 W RE G oup NRR
wher ei {eRraagh Rhgi enamsdadricmed atbmseanehriecaiometeing Sméfmnﬂﬂ, represents

H or.lgwer, C al &me(.m .%dﬁﬁ%pﬁay sdidoted frod Wid gﬂ,p éaag,mng\@a, iii) a

sat ur aPar9or WAt ur at ed C stral

br rou

whi ch ey B0, Brls2H NG 6. eI T BB O rabhygeseay oo
sel ected fryg sf(IRB BR"F, GgoRMNGrhemth R, R iKY aMHECCH re (e salN(:&Gc)r( Rg}f (xid)
SR, (xili I _,e s define
above( ) %{F’IB qé%hﬁe%res%m%wﬁgﬁq&ﬁ%’gﬁ%mcﬁa X they are
attac hqq cf;p(ﬂimar o) lfod\y)cﬂ)hic(vcjr NRet &b e \aetyratedi qum%wrrﬁjecsimr G:T-ﬂ ng atoms,
any he%{gﬁ A S BrARiHE @&b@&*@ﬁgrédmnbh nfayde t&susamdeaafm:nmm by

|

hetero

b b g
or - Subdi & o DRHLAS FEIERS g Eg&ﬁsﬁ’@ B G o™ ™ | o

NOz Cﬁg}u@ﬁxaﬂj WR‘&I{WDR’%@HQ (RHRCORS WNEIRG)F%R@ Rﬁ?\vanda'ﬁ d eroR' V\/ner ein
Eeﬁ Wfa @F defi ned above; and R represents hydrogen, or OR
vvherelﬁl i's as defl ned above or -12B- yt+ ~~ti~ ~~~.

A further preferred group of compounds are those wherein R® is hydrogen and R? is
eelected from the group consisting of: (i) & substitiuted 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 § or 6 ring
atoms, any heteroatoms being selected from N, O and 8, any substituents being
| independently selected from the group consisting of:.
Cl, Br, F, OH, NOz, CFa, Cy lower alkyl (in particular CHz), SCHs, NHCOCH;,
'NRR®), OR™ and 0COR™M, wherein R®, R®, R" and R"" are the same or
drfferent and each represents Hor lower Gy alkyl, or-CH,C=CCH,~ N\_—/O and
(i) Cl, (i) Br, (iv) F, (v) OH, (vi) NO,, (vii) a saturated or unsaturated lower Cq
straight or branched hydrocarby! group which may be unsubstituted or substiuted by
1, 2 or 3 substituents selected from Cl, Br, F, OMe, NO; and CF 3, (viii) NHCOCHy,
() NRHRY, (%) SR, (xi) OR"™, and (xii) OCOR™ wherein R, R®, R and R'" are

as defined for Formula {1).



{(e) RS O O wherein Rs represents hydrogen or a |lower Cm straight or
branched hydrocarbyt group which nay be unsubstituted or s_ubsb*ik?\ube&i by 1,
2 or 3 substituents selected fromdC, (3r, F, Ove, N2 and CE3, in g
manuf act uMO 8¥1785nedi cament for the treatment or prevention ]5?1’%08’[33 %ms
particularly those located in the uterus, ovary or breast. Further these
conpounds of Formula (Ij nmay be especially useful For the manufacture of a
medi canent for the treatnment of paclita®del- and docet axel -resi stant cancer
cells. The conpounds of Formula (1) nay al so advant ageously be used as an
ant i pr O'Crkffshﬁéf Héféﬁ%%aalm@Me rpmasem inentipn ese icomuboumgswherein R

conbi ned use of " a conpound .of Formula or nore anti - neo |ast| c
@E@?

or cyt osltezpu'eserag eat substitheds op a@ﬂslﬂ@i@!tegr | rOMRHE o RS

-t her apy i nvol ve simul taneou C t ngeend
of For rru'l‘%ﬁ)é(qc)‘y b EHOYRS Wa'm%?rgﬁ'tﬁ |5§§ ‘ﬁ?ﬁ{ﬁ % c?)r?gncé;étl%tsr{ngt ?gﬂggifg?glﬁg
i l”i' ;Jd' 3& 8% 'ﬁhggmﬁé‘#@m tHepbPeden gl mﬁmimss omd@ irmgnatoms Danyi hetesoatomns

al kal oi ds, col ¢

. t axel docet Such
forms a m.ngme&éaEfiémdﬁaé@aaé?@@@fsm‘é%%&%%m”fm%%?gﬁ«% St 58y
lso b ful th
b ovent i GounARaUEy of G6 Bt Py SHANTE ?F‘é‘oros.'é%’f“@.' ot ur t
provi desgg M—l@@@lﬂ%q\@d ﬁq(cnﬁpo@ﬂ‘f’andmmﬁé; wheosis R R%orl% gng RE are as
ds F | t th |
28228?2b§e€m8;%n%9rm%m VRS ihess SPmpaaSaRe B pPGRrR S aReR of the

i neopl asti ¢ o) ti et Spys a tbaX&! us ﬂmé@mer Cis
é% 20049 r%o?ﬁ%sﬁﬁée(?ﬁ FIOnélw rrﬁio?vag&g%’sérﬁg? %3 vvau o? illust ratef\]{(l\e;_p(
R

exanpl essggighibt bramfm&hy@rommyigranpzwmwmgbe @ﬁﬁuba@umqﬁrnw titut
2004 A3 EXANMPLES Exa e aﬁr al conditions to obtain the propynyl oxy
deri vati ¢e2 GANRRD St edﬁ&? Bi"Cuso4 Z- OCH2C=CCH2NRR1 (1) A mixture of

hydr oxy deri vayi 52@ (0 02 nol), Ki(0.001 m)lj, pr opar gyi
brom de {0.01 B’reF((b@Pe 'Nlb

acet was,. ef | uxe 1
{11t er cdNHTBCH| mms)(w&. sﬁi tecand SraCOR | weiie Rak'e F?i AR,
a sui tabl.e soI k 2. Preparation of
ropyn9 %'}'?id g& sof | avone A m xture of
7 hydroxy 4" - met hoxyl sof | avone (2.68 g, 0.01 nol), tC2(I)3 (2.8 9. 002

AP 0 AL O T AN MR ORI TR R
evapor at e‘[’fgﬁﬁaf,t%?pg:%%ﬁ:}’ﬁr Hefereyeic %ﬂdu}aeeom;rﬁr% 458 5 6 © Yir@aﬁﬁns'l E5id)

of aproa ovmngc ara stics: mp.145-14fi C;
(CDCl a) Bng2at@risoririhg che38r (twp fings, wherefn thepy eaodng conigips éﬂ)‘ 6 ring
Eé%rrpl © ?;atorggegg{/ ar;[ét%?ogt]::m7s rPg}/ sg‘ c{(é/d ?Jr%%oﬁeand S, any substituents being
independently selected from the group consisting of:
Cl, Br, F, OH, NO3, CF3, C4-4 lower alkyl (in particular CHg), SCHa, NHCOCH;,

N(R®)(R?), 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 consisting of H, CI,
Br, F, OH, NO., a saturated or unsaturated lower Cis 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 CF3,
30 NHCOCHs, N(R®)}(R?), SR, OR'®, and OCOR™ wherein R®, R®, R and R are as

defined for Formula (I).



A rtiudure of 7-hydroxyisoflavone (2.38 g, 0.01 nol); K2COg (2.8 , 0.02

nmol ), KI (0.t66 g, 0.001 not), propargyl bronide (1.78 g. 10M8&5; and
acet one ( s refluxed 10 h and hot filtered. The soI
evapor at e‘c%lgcar%gt’% e residue was crystallized by toluene. This Vi 61!@553551 g

of a product with the followi ng charactegistics: mp. 13D 131°C, '"H NWR
(CDCGis) b: 2.6 (m 1N), 4.8 (s, 2H, 6_99 8.28 {m 7H). Exanple 4,

Prepar at\r\mréréfa’f?aﬁmﬂm?Ir@ﬁmésan@eémulbsﬂtm@atdmwwfd vl rdayickd rbequthe
7- hydr oxy- 2- net hyl - 4' - met hoxyi sof | avone (2.82 g, 0.01 nol), K2C03 %

0. 02 noldybskitugris1em the Carbotyclis! pr hplespaydlin gmumnale q@fezr@tgjy eley @')n

and acet X q!gﬂgl iltered. The sol vent was
evaporat@gle%'(é%tehgm%%?rﬁﬁ \f/aaéé @&)@% #ﬁﬂ%z%e (I{)ol uene. This yields 2.24 g
of a product with the -1 MAR 2004 WO 01135985 PCTI EPOOI 08365 foI I ovvi ng
characteristics: mp. 139-14G C, 'H NMR (CDCl13) 8: 2.29 (s,

H]25 3. 8%A (;amcaﬂwy@r&ger(@d cam)ocys!r:]@grcs:mrs phenyigr pmwﬁt@%ht ﬁe%wlﬁ} é!t it%ﬁi
7-
5, 7-dl hy %“cir BIR BedviBsy Fep e PRy, 2 PGB Pebldtn® meior o

rnoi), Ki i 66 g, O. rml) propargyl brom de (1 78 g , 0 015 nol )
and acet og\?_g(n_?g- reftuxed 10 h and hot filtered. The sol vent was
evapor at e Theé re%_ e s crystallized by toluene. This yields 2.25 g
of a product with the fo i ng characteristics: mp. 174-176'C, 'H NWR
(CcbCal3) & 2.6 (m 1H), 3.86 (s, 10 3H), 4.8 (s, 2H), 6.47-7.91 (m 7H},
12.90 (s, 1H). Exanple 6. Preparation of 7.4'-dipropynyloxyisoflav@nP A

mi xtur e %Y mz,oe@ “OBERE 2r 7 ge r@séﬂtsTHbral’@@SCCZaS
g, 0.02 MBP%réfgrPé(/&Ol 12 (504np 01 ?abfé)?ﬁ logr opar gyl br one de ( % 0. 015

nt0 ) andstiightert mrmaqtmbhydrpcmi gesup, et mﬂnyldmnﬁcﬁspecfﬁlm BEefemede

sol vent was evaporated and the residue was crystallized by toluene. This
yields 2.31 g of a product with the follow ng characteristics: mnp.

162- 163" fhe MidMBohGIEbProdides Adorapnuidiof Edrmula B) Havinglthis strtictiste (18.°)2H)
4.56 (s, 2H), 6.85-8.08 (m 8H). 20 Exanple 7. Preparation of

1- propynyl oxyxant hen-9-ane A m xture of 3-hydroxyxanthen-9-one {2.12 g,
0.01 nol), KzCO3 (2.8 g,cp 02 Rﬁ’t), Kt (0.166 g, 0.001 nol), propargyl

brom de (1.78 g, 0.015 nfl) acetone (100 rnL) was refluxed 10 h and hot

filtered. The sol vent §_evapdyated and the residue was crystal lized by
tol uene. This vyi ) 70 g™% AW pduct with the follow n

characteristics:{ meg. el VR (-CPCES B 3[@. 4.94 {s,
2H), 6.958.33 (M\/.7 Pr epargtl on ongﬁpynyl oxyXant hen- 9- one
A m xture of 2-hydroxyxag E~One (2.12 g, 0.01 noi), KzZCO3 (2.8 g, 0.02

noi ), KI 30 (0.166 g, 0.001 nol), propargyl bromde (1.78 g, 0.015 nol) and
acetone (100 nL) was refluxed 10 h and hot filtered. The sol vent was

evapor atygerM R, IR andiRUgreesdefined ab forzBdrrhylat (3), LamiR’ Fhics R?itekeiﬁogezﬁeg
of a product with the fol | ow ng}b 1MAR 2004 ~5 characteri sti
2

M. 153 rEB!B..‘{an RiNgVR, caiblcRe)g ingg cagboryalic of hetewcyoljsy rm,g $8ving S0 f
0. Examl & Qs AR R AkiSh ey RYIBHSHRGRE0%PES said carbocyclic or
heterocyclic ring being saturated or unsaturated and being unsubstituled or
substituted with one or more substituents selected from Cl, Br, F, OH, NOz, CF3, C14
lower alkyl, SCHs, NHCOCHs, 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 Ci, Br, F,
25 OH, NOs, CFa, Cyu lower alkyl, SCHa, NHCOCHs, N(R®)(R®, OR' and OCOR™",




-5 A mxture of 3-hydroxyxanthen-9-one (2.12 g, 0.01 nol), KZCO3

0.02 nol), KI (0.166 g, 0.001 nol), propargyi bromnide (1.%8}gisd. 2@&‘5 m)l)
and acetone (100 m.) was refluxed 10 h and hot filtered. The sol vent was
evapor atwe gangosshe resi due Was crystallized by tol uene. ThiPsilyilf@W@éﬁi. 25 ¢
of a product with the foIIovvi ng characteristics: mp.142-144'C, 'H NWMR
(CDCI 3) b: 261(m 1 , 4.84 (s, 2Hﬂ 6981n838(m 7H). ExanTnpie 1w

?Ecéﬁagﬁé'mjsjg ; {éz%ﬁ%%é]?’sﬂ'a o h Figfmilis 1 %%W%Vf%% d
1. 7
10 h afie m%"f”%qnﬁeéaadgf&feeré’aq%@ﬁ[@&%&'@%%g%?; GRS RS RE as

crystallized by toluene. This y| eI ds 2.58 g of a product with the follow ng
. characteristics: 199- 200 'H NWVR )
2H) , 6Tliié QJbﬁB&tL(aﬁt %Hpayzt@a gﬁaﬁiﬁﬁz@ tq@nypﬁggggpgtlpsweoamm(arﬂc nn"B T the

-prOD Zobduhts asdmg thz 52
. é xd%?%é}?@jé? Tgr %@%& ?d(aénkfgghgi?@ﬁg 001 nol), propargyl
br om dgtr(,étﬂ@s aa)®, (n@yramld)(m}ﬁ:l acetone (1D0 nL) was refluxed 10 h and hot
filtered. The solvent was evaporated and the residue was crystallized by
toluene. This yields 2.32 g of a product with the foll ow ng 25
characteristics: mp. 179-180'C, "H NMR (CDCI 3) b: 2.15 (s, 3H)) 2.69 (m
1H), 4.8 (s, 2H), 6.95a8.25{m [gH) Exarrple 12. Preparation of
7- propynyl oxy- 4- net hyl cQqumargf n Aym xt ure of dro ~44- mef hyl coumarin
(1.76 g, 0.01 nol), KzZB®OS slen . 166 0. 001 nol),
propargyl brom de (1.78 g, | ) and acetone (100 L L refluxed 10
h and hot filtered. The,safyert W evaporated and the residue was
crystallized by tol uenB* ThiQ yi eI ds 1.93 g of a product with the follow ng
1 MAR 2004 WO 01/17985 PCTBP00/ 08365 ~6 characteristics: mp.140-141' C
"H NWR (CDC13) 8: 2.4 (s), 2.59 (m, 4.8 (s, 2H)) 6.15-7.58 (m 4H).
Exanpl e 13. General conditiqfs tg4obtain the am nopropynyl oxy derivatives
HNRR~, HCOH - OCH2- C- CH_guS044jZ- OFi 2 C-CCH2NRRL 5 (1) A sol utlon of

fornal dehyde (0.5 m), Rowlg ne (6 nmmol) and CuS04 {e@ﬁ]) @&1

Et OHI N20 (20 nlL) was added|to 3 uti on of propynyl oxy d Al § (4.8
mmi ) in Et OV H20 (20 molr R % @d%qg.@m(r;t HANRR'and the mixture was
refluxed 24 h. NH3 (30 S added an he m xtdre was extracted with

ether. After evaporation 10 of the solvent the residue was purified by
fl ash- chronmat ography (eluent: toluene/acetone 4/1) and crystallized by
suitabl e solvent. Exanple 149 R*

7- (4- Pi peridi nobut - 2- ynr_)zs OXYyH4' -

t hoxyi sof | avone (see

40 OCH,-CECCH,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 OCHa.
15




acconpanyi ng fornmula drawing VIB 15) 15 A solution of fornmal fd% éil m),
pi peridine (0.85 g, 0.01 nol) and CuS04 (0.2 g) in EtOH H26 19- has
added to awvea@himgtdgeon of propynyl oxy derivative (3.08 g, O 01 m)l_‘) i n
Et OH H20 (40nL). HzS04 was added until pH 8 and the m xture WfsVERNRBEE] 24
h. NH3 (60 nL) was added and the m xture was extracted with ether. After

. evaporation of the solvent the residue wie purified by flash-chronmatography
~ (el uent : The inwgntionefutraraievides dorapdundsy of Eohhakd(IPhatihg tieiestritufe ém §i ds
1.63 g of a product with the follow ng characteristics: mp. 95-97 C, “H
NVR 8: 1.73-1.98 (m 2H), 4.52-1 :68, (q, 4H), 2.4-2.55 (t, 4H), 3.3 (s,
2H), 3.85 (s, 3H), 4.85 (5, 2H), 6.9-8.25 (m 8H). Exanple 15.

7- (4- Mor phol i nobut - 2-yn) - pxy-4' - met hoxyi sof | avone (see 25 acconpanyi ng
formula drawing Vt13 17 «\on of formal dehyde {1 m ), norpholine
(0.87 g, 0.01 nol) an . in EtOH4/ H20 (40 nl) 'w?ls added to a

sol ution of propynylo at | Veeted-, r = ' OH H20 (BD nl).
HZSOQ was added unti t mﬁﬁ*iz??a;‘??'?*a“’? 24 h. NH3 (60 ni)
was added and the ) “Tacted with ether. 1 MAR 2004 WO

011 17985 PCT/ EPOOL08365 After evaporation of the solvent the residue was

EE%I ;Fﬁg'?%ﬁf"%f; el B s et O Fhoml 2 T e %&%B?ﬁ%ﬁt% ﬁgggigpfb\(ﬁhg
char act €2issiraight nop. bednchae! GiydrUci?l 89r@u[5’f3wﬁic,fhl $8) . yisdb é 53'

162 B L Sl s g i 5 s T
acconpa_rbyé%éd)émi e&w,g@lbeﬁrg%%@sa@ﬁ%%im of formal dehyde (1 m),

benzyl pi perazine (1.7 (0.2 g) in EtOH HZO {40 m
was added to a solution of propynytoxy dertvative 10 (3.08 g; QO1 nol) in
Et OH H2 4 0 added i] pH 8 and the m xture was refl uxed
24 h. N g’(%ﬁ“ﬁ%’i"’%@“ﬁ%ﬁ@?"&%ﬁ? h@ﬁmﬁs&n@%gb@w.rm substituent éimag be
/ 1' Ft gr a#telchpo ity taryh pekitioRan SRk 2 actilfs the compbrdld b Hormoi:

fia -u"il chromat gggphy el %tér%?%alﬂt?gﬁg égg?’c%ng'%ﬂwpgﬁac% ?iféﬁ"?‘?'?e@%\/
"0gr oi ndeshrideq aboye indude sompeundiubaving the Istruttires EBISYS EBRG (B} Shines:
m p. 98]%6,%;0; "H NWR 8: 2.4515 2.65 (m 8H), 3.35 (s, 2H), 3.52 (s, 2H,
3.85 (s, 3H), 4.85 (s, 2H), 6.95-8.27 (m 13 H). Exanple 17.
7-(4-Pyrrolidinobut - 2-yr;) -oxy-4" -net hoxyi sof | avone (see acconpanyi ng
formula drawi ng VIB 91Rr>20 L prdest f mal dehyde (1 m ), pyrrolidine
(0.71 g, 0.01 nol) andRCuSO?%. %?@iw%gﬁv H20 {40 nL) was added to a
sol ution of propynyl gx¥~defrtyative (3.08 g, 0.01 nol) et OH H20 (40 nl).
HZS04 was added unti | @- the m xture was refluxed 24”h. NH3 (60 nl)
was added and t he = g extracted with ether. After evaporation of
the sol vent the residuée was purified by flash-chromatography 25 {etuent:
totuene/ acetone 4/1 ) and crystallized by ligroin. This yields 0.8 g of a
prod uct vrith the fclilqgwi ng characteristics: mp. 111-112'C'H NWR ~:
1.68-1.83 (m 4H), 2.6R2.65 (m 4H), 3.5 (m 2H), 3.85 (s, 3H), 4.83 (m
2H), 6.96-8.26 (m 8H) | Exanpl e N 1

7- (4- D et hyl am nobut 1 Aféérljét 6'5(9PSH&N%'30ne (¢@x 30 acconpanyi ng
formula drawi ng VIB A ution of formal dehyde {1 nml), diethylam ne
(0.73 g, 0.01 molp~antpCu3e4 (0.2 g) in EtOH HzO (40 nL) was added to a
sol ution of propynyloxy derivative (3.08 g, 0.0L nol) in EtOH N20 {40 ni).
HzZSCa was added until pH 8 and the m xture was refl uxed 1 MAR 2004
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. WD 01/17985 PCT/ EPOOI 08365 24 h. NHa (60 nlL) was added and the m xture was
extracted with ether. After evaporation of the solvent the re igMQ was
purified by flash-chromat ography (eluent: toluene/acetone hIMﬁ?% cand
crystal | ivggQ;Pmssi groin. This yields 1.2 g of a product wit rdiErefasew ng
characteristics: mp. 73-75C;, "HNWR b: 1 (t, 6H), 2.5 (q, 4H), 3.49 (s, 5
2H), 3.85 (s, 3H), 4.85 (s, 2H), 6.95-8£8 {m 8H) Exanple 19.
7- (4-Di et hyl am nobut - 2-yn) - oxyi sof | avone (see acconpanyi ng fornula draw ng
VIB 92) A solution of fggrmal dehyde (1 m), diethylanine (0.73 g, 0.01 nol)
and CuS04 (0.2 g) 10 inf EtOH HzO0 {40 nL) was added to a solution of
propynyl oxy derivati vz , 0.01 noll in EEOH/ H?0 1,40nL). HMSO, was
added until pH 8 aad [t he re was refiuxed 24 h. NHEBJz60. niL) was added
~and the m xture vvaé = Q , with ether. After evaporation of the solvent
the resi due was purifi by jf | ash- chr omat ogr.aphy (el uent: tol uene/acetone
4/1 ) and crystallized by |Q{I§6§'¥CEU@H2NR§|1dS 0.62 g of a product with 15
the follow ng characteristics: mp. 79-80C, "HNWR b: 1.03 (t, 6H}, 2.5 (q,
4H}, 3.49 (s, 2H),, 4.84.(s, 2H), 7.0-8.26 ( H) . Exanpl e 20.
7- (4- Nbrvﬂ'l&ﬂeimﬁll;%1-@’3§/ﬁsﬁéﬁ‘ﬁsaﬁﬁ“%’cf%w%ﬁ{gagﬁorrpanyi ng formul a draw ng
VIB 93) 20 A solution of formal dehyde (1 m), norpholine (0.87 g, 0.01 nol)
and CuS04 (0.2 g) in EtO4/ HzO (40 nL) was added to a sol ution of 1
pr opy ny IFuftheeronvadimes OF Potrmylaed(D1{1aD) fLA™) oe((BR), the subshtyentRnd Ragre
added until pH 8 and_ the m xtur reftuxed 24 h. ed
A1 ¢ he thexede Crag MareranECPRATHON, e TRPISSETEY b Mo oL 61 e
the resi b ednitird ligih t egFRRUNdEe! Reahd 48" are preferabl
t ol uenelcg?&%m Qﬁué aﬁgm(’:hrr{/st?igl piﬁgue%rml;yelgi roin. This yields 1.% 8 of g
product iuiiéperndentiyosélestetyirohamatid,¢tbyl; @s@pﬁa eyclaprpybeta cYFIRREXYhIroup.
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.
?- (4- Morghgl 'rgfé'?r@d Arii -SPYorApBEhdy thé' Rnand iR groutd talere tBgeteeaith the
acconpanyin ormul a draw ng VPB 105) A solution of formaldeh .dﬁtrfﬁl &Eéd
mo phol inikogen satagn doowhieh ) theid ace sefieghed  J9rm n apfeyy 139 (%8 §MREL
added t sol uti f | Lvat i 1 {ef WihOhE20
(0" m) heio®atie T f BT B SFERITER e, bk & BiEh ToGtiet uHO
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 salts 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 propargyl bromide to forman

alkyne, Z-OCH2C=H; and

(i) reacting the alkyne Z-OCH.C=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




1MAR2004 19 refluxed 24 h. NH3 (60 nLj was added and the m xture was
extracted widt ether. After evaporation of the solvent the residue was
purified by flash-chronmat ography (etuent: toluenel acetone 4!t) and
crystaHi zsd by ligroin. This yields 1.2 g ofa product with the foll ow ng
characteristics: mp. 136-139'C, "H NWVR 8: 2.15 (8, 3H), 2.5-2.6 (m 4H),
3.35 (s, 2H), 3.7 (m 4H), 4.7 (m 2H), 6.95-8.25 (m 8H). Exanple 22.

7- (4- Mor phol i nobut - 2-yn) - oxy- 5- hydr oxy- 4' - net hoxyi sof | avone

(seeacconpanyi ngf ormut ~ drawi ng Vit B 402) A sol ution of fornmal dehyde (1 m),
nor pholine (0.87 g, 0.01 nol) and CuSO (0.2 g) in Et%ge%(“ 0 nmL) was
added to a solution of propynyl oxy qgrlvatlve (32 g= O 1 in Et OHVzO
(40 mL). HZSO4 was added until pH 8 'and the m xture was refluxed 24 h. NH3
(60 nm.) was added and the m xture was extracted with ether. After

evaporation of the solvent th res y h t ogr aphy
(el uent ant!mpilféfr?éwﬁc@"?%’ﬁ%mﬂ’itl) rh?‘g% gﬁ? :20%05 chnﬁg &r%éw#hﬁséﬁrgl ds 0. 84

g of a %g,giém;% Wkl the tholhasulngncbarmotigei smgcsesmmce ﬁmaie%% c raft
m p. 23 met hanol -ether):"HNWR 8 2.3 (m 4H). 3.3 (s) 2H: 3.7 (m
4H) 3 %glg@pr@ﬂ}n 4.85 (m 2H), 6.48-7.90 (m 7H), 12.85 (s, iH. Exanple
23. 4, T-bi s(4-norpholinyl but 2-ynyl oxy)i sof | avone (see acconpanying formula
drawing VIB 9T) A sol ut~ n f ormal deh ), norphoiine (0.87 g) 0.D1
mot) andihedsEntipd ferthgf Proyl GQWB”'(‘&% fyﬂ%n"\(/\llzalasa{}added to a sol ution of
propynyl oxy derivative {32 g, O01 mol) in Et H20 {40 m.). HzSO, was
added untii pH 8 and the Z2T@0OHe WGE=GEHRR24 h. NH3 (60 nL) was added
and the m xture was extracted with ether. After evaporation of the sol vent
the residue was purified by flash-chromatography (eluent tol uene/acetone

41 1) and crystallized by ligroin. This yiel ds 1.06g of a product with the
following characteristics: mp. 158-159°'C, "N NWR 8. 2.55 (m 8H), 3.34 (s,
4H, 3. 7674??13;’815):91.124687{5’@696&;3%5)3 saﬂt@r&cﬂmtemeofw%eie 26(m 8H). Exanple 24.
7- (4- Mor obu anying forrmula drawing VIB
103] A's I%”fjl%r?%%th? 8% ﬁé&gﬁ’?@@eéﬁﬁe hggljl n %é_'D 87.g,.0.01 mol) and
CuSO- (0.2 g)icwer L—:waukwcar(moarmqyomgr%méaﬂ%% g DAC IS PSPyl oxy
derivative (2 4inde WAdrEikoBe R GECch @8d&bsnol ) in
Et OH H20 (40 “ggizag%%for?mglggg\%&ﬁ?lgl r}pég a and the m xttlj??/was refl uxed
24 h. NH3 (605m|.§rma§t€a@ﬁ3|é’d and the m xture was extracted with ether. After

evapor at I 00&1 Ee;k%nstséé/ﬂ%@rt wruh@né ARlogUe A& W wHidr Baybye Bitasted Faronat ogr aphy

(el uent: BdUene and cry | Lize L 1 el ds
0.75 g oﬁota~19%@Wdﬂ%‘ﬂ“bwefjﬁwtt?f@“‘)fcﬂlcl“ "ﬁ@q}ﬂ“aaﬁa%t“g%{?shgé’g%e 159&%%&1127 C

(HNVR 8inogrSioh) sélbbtod Hrcih 15,024 S, 35 (naturycloarsp g RHpENG. 79-8. 2

{m 9H). Mass: 4. 38 37 (82.79). Exanple 25.
7-(4- l\/brrﬁlﬁbﬁii%ﬁl‘j‘f‘m? 'W()g Bkgla%ylr%?%fjﬁg\?é%?%%we 10 acconpanyi ng fornul a
drawi ng M B ;le(gé)]gsA solution of formal dehyde (1 m)) norpholine (0.87 g,
0.01 nol) and C§U504 (0.2 g) in EtO4 H20 (40 mL) was added to a sol ution of
pr opynyl oxy d&Mivative (3.09 g, O01 nol) in EtOH H20 {40 n.). HZSCa was
added until pH 8 and the @xturﬁ"'vvas refluxed 24 h. NH3 (60 nL) was added
and the mxture was extrafted with ether. 15 After evaporation of the

sol vent the residug ,.' i e by flash-chromatography {el uent:

t ol uene/ acetone 4/1) ang S zed by ligroin. This ylelds 0.78 g of a
product with the follo d ics: mp.139-140°C, 'H NWR b: 2.13
(s) 3H, 2.6 (m 4H).,, 235 - 3.8 (m 4H), 4.03 (s, 2H), 6.85-8.10(m
8H). 20 Exanpl e 26R“7- (4-fbr pho I nobut - 2-yn) - oxy-4- et hyi counmarin (see
acconpanying fornmula drawing V!B 95) A solution of formal dehyde (1 m),

mor phol i ne (Ov8®rglh 0.01 nol) and CuSCc (0.2 g) in EtOH H20 (40 nm) was

added to a sol uti Oﬁz%dW%‘Pa@¥bwmﬁeg@mafatyuseeac¢ad ftdamg, O. 01 nol) in
Et OH/ H20 (40 nl).

S04 was added unti] p
refluxed 24 h. NH3(i[ GodRERNEY % EHBEHIEG P%&”%&“&Jﬂg@ sfegét& ac§ %é?m th
ether. After evapoE%Og*btlgfortmer%@yaf@n@roube:dnwmdgérowaé tpuhdi fimge étdsys.

fl ash- chromat ography (eluent: tol uene/ acet
ligroin. This yiel gaid1ring gloms PrpiReet i ﬁ F?{;ﬂ‘ Heygrthg%%rl(':?@ i stics:

mp. 125-126' ' H WyRas Pors fi5g aiibs, aay%wmmomemsaemfrenﬂ)N .7 {rn,
4H), 4.78 (m 2H), .16-7.54(m 4H).




1 MAR 2004 WO 01/17985 PCT/ EPO0/ 08365 21 Exanpl e 27.
7- (4-Di et hyl am nobut - 2-yn) - oxy- 4- nmet hyl coumari n (see acconpanyi ng formul a
drawi ng V1B 94) A solution of formal dehyde (1 m ), norpholine (0.73 g, 0.01
nol) and CuSCa (0.2 g) in EtOH/ HzO {40 nL.) was added to a sol ution of
propynyl oxy derivative (2.14 g, 0.01 5 nol) in EtO4/ HzO (40 nL). HzSCa was
added until pH 8 and the m xture Hras refluxed 24 h. NH3 (60 nL) was added
and the m xture was extracted with ether. After evaporation of the sol vent
the residue was purified by flash-chromatography (eluent:_ tjomﬁn?ﬁ@cetone
41 ) and crystallized by ligroin. This yields 1.9 g of a product wWith the
followi ng characteristics: mp. 108-1100C, "HNWR S: 1.04 (t, 6H), 2.42 {s)
10 2H), 2.5 (g, 4H), 3.7 (m 2H), 4.8 (m 2H), 6.18-7.57(m 4H). Exanple
28. 1-(4-Morphol i nobut - 2-yn) - oxyxant hd#® (see acconpanyi ng fornul a draw ng
VIB 99) A solution of formal dehyde (1 m ), norpholine (0.87 g, 0.01 nol)
and CuSCa (0.2 g) 15 in EtO/ H20 (40 nm) was added to a sol ution of
propynyl oxy der iznat$, @y (s2bSitupnischere ingPyeoRnist ERPEBD PRENAEICPHZS04 was
added until pH %oaggm;g@: m xture was refluxed 24 h. NHs (60 nL) was added
and the m xture was extracted with e‘&'hﬁéﬁ) ft rcgvgégq{ag\gr; %_t he sol vent
the residue was puri f3&d BYE5 (DD B@rzag)ny T ePuentc "1 o1 denel acet one
411 ) and crystalliz@d byribigr abiy), Tim SOHsel @NACBCHs.of() M(PHEFUct 20 with
the follow ng characteristigs: , -101" ¢~ " Gn 4H), 3.34
(m 2H), 3.73 (m 4H)“’?’e‘2ﬁ”9 (?ﬁ““m ,99'2. 99"%- §%§fm%ﬁ% %"x"g?r?ﬁlgn 29.
1- (4- Di et hyl ani nobut @srgsenisdx pxanehbreattded) Q8c oMRaR) T g *PERNEa dr awi ng
VIB 98) 25 A sol uti oqj%é_@&‘%@_ﬂéﬁ?@%r ohefit ), St bhich ABY BesdQat63 9. 0. 01
nol ) and Cu50a (0.2 g} i A EfOF H20/(40 nl) wasS added to a sol ution of
propynyl oxy derivati e ysatgaigd apdoheingpMysUeRitEey 1pBstiurs Wit hezson was
added until pH 8 and gidip NFRUWERINRSN RT ik ax eefindd above N8 (I{ 6C0ORL) was added
?Ed the gl xture was ]S%EF L) pY\éstﬁRtsﬁick‘r@dwerﬁfxl;%ﬁyl,e\égporf‘ti on of the sol vent
e residue was purifie ash- chromat ogr, uent.
t ol uene/ acet one 4i1Ch (arf. g’? §s‘t‘T3IQ*%'z(§Hﬂ§§2'I i'Y %%ﬁi.”r%qe%r'“yqseiuaaéecb. 64 g f a
product with theidvwadrl Ow ngsightapadranchsd | Rsrogaty! groueravhish mMayNRR & 1. 02 (t,

25%)4 §;5E§<g’rrpl4|;) §8§ub§_ﬁ gf'{al\%r%p stituﬁe@@y(‘tmz'cg*ﬂ)Qutﬁti&%nt@-s@ﬁm@mkoﬁl.' 1VAR

ot I .nobyt - 2- ;, OXyXa £conpanyi ng
formul a draw ng WBQ@K}%&‘%?‘E& Co gﬂ‘) %B‘%ﬁﬁ%‘eﬁ?dei Rﬁll' g(:;i?(ra%?phol i ne
(0.87 g, 0.01 noliard® Gus@iHmORY vierEin®d REG'T a0d i erevas defingdd to a
sol ution of propya@x!,%)xy derivative (2.5 g. 0.01 nol} in EtOH HzO (40nL1.
HzSO4 was added until off 8 and the mixture was refluxed 24 Pt. NHa (60 ni)
was added and thé™ni xture was extracted wch ether. After .evaporation of
the sol vent the rresaril@; waenpogdtheredithythé |cashere Alositatooyhiapriey efeuent
t ol uenel acet one 4'%-‘,[;9@?%%05 @;b%k{{éné_e& R¥tetdcgEIR Ang THalitg 8 ©f d@sridg 8 g of a

roduct with the $6fow ng characteristics:.m 05:106. C. ' H NVR 8: 2.53
?m 4H), 3.33 (m'atgpﬁa,ar@.h%ie(f?ﬁmrﬂﬁffng4%%%%?“?ﬁmfﬁﬁﬂ'.&?T 305K gﬂbf‘: °th).

Exanpl e 31. 2-(4-&i ekhybd@sicnobgt bangnkabrgirdnohomsaiusded agodnpeingi ng
formul a drawi ng V18 A sol ut.i - i ! yl am ne
S8 L AR AUl S e S
sol uti on of propyiyhdXy BdeFi Vit iN@z(8F5 G+ (VT ABYY § ’-‘*E%%Q (40 ).
HzSCa was added ulqﬁskRp)H drangdt beoR K tu@emai®r Bf | Bean? R hardlida (60 ni)
was added and the mXture was extracted with ether. After evaporation of
the solvent the refinadabues2pliri fi ed by 8astt-chromat ography (el uent:
t ol uenel acet one 4;;1;6%,.—8%@&3%&@@@{,Idrm“’bmemigﬂ%"i’iﬁ.asmﬁ@e%b@h@ls 0.64 g of a
product with the follow ng characteristics: mp. 66-68C,'H NVR b: 1.d8 (t,
6H), 2.54 (q,°f4H), 3.5 (m 2H), 4.86 (m 2H), 7.35-8.38 (m 7H). Exanple
32. 3:-{d-Mrpholinobut-2-yn}-oxyxant hone (see acconpanying fornmula draw ng
Yl B 96)



A sol ution of formal dehyde {i m), norpholine (0.87 g, 0.01 not) and CuSQO s
(0.2 g) in EtOHWO (40 nmL) was added to a solution of propynyioxy
derlvatrve (2.5 g, OG nol} in EEOH HzO (40 nL). HzSOCa was added until pH
8 and the m xture was refluxed 24 h. NHs (00 nL} was added and the m xture
was extracted with ether. After evaporation of the solvent the residue was
purified by flash-chromatography {eiugnt tol uene/acetone 4/1) and
erystadJized by ligroin. This yields 1.5 g ofa product with the foll ow ng
characteristics: mp. 126-128C, "HNWR & 2.56 (m 4H), 3.4 (m 2H), 3.7
(m 4H), 4.86 (m 2H), 6.97-8.37 (m 7H). Conpounds VIB 16, VIB 94, VIB
99 and VIB 100 were tested for their cytg@toxicity agai s; % Hg-h€si st ant
cancer cells, both alone, and in conbination wth pacl ig ax F %“The results
of these studl es are shown bel ow. Wen tested al one these conmpounds were
found to possess relatively low cytotoxicity (ICSO > 30 wM agai nst
drug-resi stan®lcancer cells. 1 n The conpounds were then evaluated in

conbi nation with paclltqg%l for their cytostatic activity against the
drug-resistant breast capcer cells MDA-4351LCC6-MDR. In the experinents,

t he conpounds were used pyi nation with paclitaxel, the paclitaxel

bei ng at -a concentr at | @y The | CS of pacli taxel decreases by 2-4
fold when used in co i—each of conpounds, i.e. feom 426 nMto
210-110 nM 15 conparegsh Wi 0 axel al one. Consequently, in the presence
of these corrpoundsO pacl®t axel™can recover its excellent inhibitory
activity against the drug-resistant cancer cells. Conmpound | C~fnM %
Reduction in | CSOGhea Rﬁambsﬁaslhyﬁwgen ar2® loweB G sl ot Beerheke 67
VIB 94 + Paclltaxel 210 50 VI B 9 t | i taxel
110 70 Table 1 20 rﬂﬁ, 'ght"? S’C%émﬁ%%ggtﬁ%%ste&wsﬁug%ggﬁ rF%g\rlt
exposure of NDA- 435/5!.1@:*1!)@& e@&tsdtfr@np@bﬁrt%wem‘\oe RedfFesence or absence
of the conpounds L ersi.n f d\@vﬁg (fPdctfare ghhsl N
vitro. Aséel§efpiftv %-.;{ urg ?f a?m%gg%emm?%e t:%ratment Gjr i I’l‘ﬁl biti or?z%

det er m nega@eaaothnge tooatlel:iaw ﬂrettlftefd& e‘fafSl@éﬁéﬁ}?St fr'u%ﬂer *5%5%?%"66?}%01 nJ.
Nat . Canc gehlfaciee e aphaticdmebetoataa 400
arid 120028@"Wq§t({/%yfﬂég%%§a?’9 L['@’ng{ gﬂ‘se and incyhafed at 37G for 15-18 h
prior to eesgnemtdimaclioneit éﬂ%ﬁO@ﬁAﬁﬁ‘f%ﬁﬁ@h?awrﬁeglsl s. Conpounds were
solubilized in i 00l DVSO and further diluted in RPM -1640 contai ni ng 10 mM
HEPES. After a 72 h incubation. 100 W of ic | d 5(%% TCA %

each wel | Tandcomeaurgsedl fiopmula, Gt MY PFYt gg %g?%equhgn tQ/vasLheg1 % ti rres WI th

tap VAt er . 0.5RERNe: Fobicaen FLasihatonebgiesevaliot thesomhih sbass o
pr ot ei ns. odam e, B (SEAh {0 8%t Hlidegpradsied daganene! ¢

Fol | owi ng aacqm%mm% OémF roomtenperature, plates were rinsed
5 times widbngsh ac:@e&@t bﬁdc&ﬁtaieanﬂhammdmasdn tBoapd M@y anvRise SIBIBNEPEed Wit h

\}vgs mr\r"e;;hf%gg‘%ge ‘%ﬂ PhstfaBbn Sof TN GRodurl R thuR e With e Gl mdensi ty
antmecplastlc or cytostatic agents, including anthracyclines, epipodophyilotoxins,
actinomycin D, vinca alkaloids, colchicines, paclitaxel or docetaxel. Such

combination therapy forms a furtner aspect of the invention.

The compounds of the invention may also be useful in the manufacture of a

medicament for the treatment or prevention of menopausal disorders and

osteoporesis.

The invention further provides a pharmaceutical composition comprising one of more
of the compounds of Formula (I) in combination with one or more pharmaceutically
acceptable excipients. Such a composition may alsc comprise one or more

antineoplastic or cytostatic agents, such as paclitaxel or docetaxel.




WO 011 17985 PCT/ EP00108365 a5 H3CO0 0 ~0' ~OCHzC~. CH~~N Vf B 15 V1B 17 HsCO 0O
~0 ~OCHzC=CCHz-- N-CH2 VIB 16 H3C0 ViB ~1 1 MAR 2004 WD 01/17985 a6
H3CO VIB 90 Vi8 9~ VIB 93 PCT/ EP0O0/ 08365 CHI - CH3 N ~CHz- CH,

= 1 MAR 2004

12C-

The invention will now be described by way of illustrative examples and with

reference to the accompanying formulae drawings.



N OUWB 105 1 MAR 2004 WO 01/17985 PCTI EP00108365 a3 Hcl VIB 102

V1B 97 O O-OCHzC-~'=CCHz -1~0 VIB 103 N O VIB 104 WO 01/17985 1 MAR
2004 PCTt EPOOI 08365

- 1 MAR 2004
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EXAMPLES

Bample 1. General conditions to obtain the propynyloxy derivatives

HNRR!, HCOH
CuS0O, .

 Z.OCH,C==CH »>  Z-OCH,C==CCHNRR'

0

A mixture of hydroxy derivative (0.01 mot), Kz2C03 (0.02 mot), KI{0.001 mol), propargyt
bromide (0.015 mol) and acetone (100 mL) was refluxed 10 h and hot fitered. The
" solvent was evaporated and the residue was crystallized with a suwitable soivent.

Example 2.  Preparaiion of 7-propynyloxy~4-methoxyisoflavone

A-mixture of 7-hydroxy-4'-methoxyisofiavone (2,68 g, 0.01 mol), K2CO; (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; "H NMR (CDCly) 8: 2.8 (m, 1H), 3.83 (s, 3H), 4.8
(&, 2H), 6.93-8.27 (m, 8H).

Example 3.  Preparation of 7-propynyloxyisofiavone

A mixture of 7-hydroxyisofiavens (2.38 g, 0.01 mol), K:C0s (2.8 g, 0.02 mol), Kl
{0.166 g, 0.001 mé[), propargyl bromide (1.78 g. 0.015 mol) and acetone (100 ml.
was refluxed 10 h and hot fitered. The solvent was evaporated and the residue was
crystalized by toluene. This yields 2.1g of a product with the following
characteristics: m.p. 130-131°C; "H NMR (CDCl3) &: 2.6 (m, 1H), 4.8 (s, 2H), 6.99-
8.28 (m, 7TH).

Example 4.  Preparation of 7-propynyloxy-2-methyl-4’-methoxyiscflavone

A mixture of ?*hydroxy-2—methyl~4'—methoxyisoﬂavone (2.82g, 0.01 mol), KoCO3
(2.8 g, 0.02 mol), Ki (0.166 g, 0.001 mol), propargyt 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 crystaflized by oluene. This yields 2.24 g of a product with the
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foliowing characteristics: m.p. 139-140°C; 'H NMR (CDCly) 8: 2.29 (s, 3H), 2.6 (m,
1H), 3.85 (s, 3H), 4.75 (s, 2H), 6.93-8.17 (m, 7H).

Example 5. Preparation of 7-propynyloxy-5-hydroxy-4'-methoxyisoflavone

A mixture of 5,7-dihydroxy-4'-methoxyisoflavone (2.84 g, 0.01 mol), K05 (2.8 g,
0.02 mol), Ki (0.i168g, 0.001 mal), propargyl bromide (1.78g, 0.015 mol) and
acetone (100 mL) was refluxed 10 h and hot filtered. The solvert was evaporated
and the residue was crystallizéd by toluene. This yields 2.25 g of a product with the
following characteristics: m.p. 174-176°C: "H NMR (CDCl3) &: 2.6 (m, 1H), 3.86 (s,
3H), 4.8 (s, 2H), 6.47-7.91 (m, 7H), 12.90 (s, 1H).

Example 6.  Preparation of 7.4’-dipropyvnyloxyisofiavone

A mixture of 5,7-dihydroxy-4'-methoxyisoﬂavon.e (2.54 g, 0.01 mol), K:C0; (2.8 g,
0.02 mol), KI (0.166g, 0.001 mol), propargyl bromide (1.72g, 0.015 mol) and
acetone (100 mL) was refluxed 10 h and hot fitered. The solvent was evaporated
and the residue was crystallized by toluene. This yields 2.31g of a product with the
following characteristics: m.p. 162-163'C; *H NMR (CDCly) &: 2.44 (m, 1H, CH), 2.57
(m, 1H), 4.54 (s, 2H), 4.56 (s, 2H), 6.85-8.08 (m, 8H).

Example 7.  Preparation of 1-propynyloxyxanthen-9-one

A mixture of 3-hydroxyxanthen-8-one (2.12 g, 0.01 mof), K.CO3; (2.8 g, 0.02 mol), Kl
(0.166 g, 0.001 mol), propargyl bromide (1.78 g, 0.015 mol) and acetone (100 mL)
was refluxed 10 h and hot fiittered. The solvent was evaporated and the residue was
crystallized by toluene. This yields 20g of a product with the following
characteristics: m.p. 168-169°C; "H NMR (CDCl;) 8: 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 moli), KoCO3 (2.8 g, 0.02mol), KI
(0.166 g, 0.001 mol), propargyl bromide (1.78 g, 0.015 mol) and acetone (100 mt.)
was refluxed 10 h and hot filtered. The solvent was evaporated and the residue was
crystallized by toluene. This yields 2.25g of a product with the following




1 MAR 2004 -30 CLAIMS A conpound of Formula (1). Z-OCNp-C=CCN2NRR1 (Ij or a
phar maceutically acceptable salt or solvate thereof wherein R qsn% §Aﬁa.‘r,e
the sane or different and each represents |lower Cs-s al kyl, or ia AT 20U
car bocycl iwogtemsscontaining from5 to 10 ring atons, said rirgraremsess
farm ng one or two rings wherein the or each ring contains 5 or 6 ring

- atons, or Rand R taken together with t nitrogen atomto which they are
~attached, forma four- to _eight-menbered heterocyclic ring which mag;

~ contai n charagtensiics: amup1oent4 Get BriMR St P& (toniN), @.8r(sS2Hs .85
heterocygg% ri d being optionally substituted with a |lower G .~ alkyl

. group or gﬁz?l )'group; Z represents: (A) OR4 R3 RO wherein Rz and R3
are each independently selected from (i) hydrogen, (ii) a substituted or
unsubstituted, preferably aromatic, carbocyclic or heterocyclic group

cont ai ni Egtafmplmﬁg t o Preparaiioaof dspropynyloxyyanten-&-onei ng one or two
beBrg seforbes PhACkyBRAEhERnEEBNE 217 el Ml R dhte ST, KT°

| ect ed > I} QB bakg i . R 30 ;
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wherein R and Rt is as defined above, and (1} OCORt t wherein Rt

r dfr esenBs38(6r Tbwer C~. .t alkyl. (iii) G) (iv) Br, (v} F, (vi) OH (vii)
NOz, (viii} a saturated or unsaturated ower C,.s straight orbranched
hydrocar byl group .which may be unsubstiiuted or substituted by i, 2 at 3
subst i i ugniamplel ¥t ePréparati@n o plopydyoxifidvend CF3, (ix) NHCOCHa, (x)
N(R6) (RB), (xi) SR ,_(xi] , an{j éxiii%’ QCOR' wherein Rfi, RB, R and R
are as déf irﬂ@wrﬁb%f/e?"bjdlr ANR3(4-a% 8 9 SJeteh, oGP ké-& 8 nBR2amels Kb
which th h i r f | LCarl Vi r
6 ring aldigod, Y001 Ael) UOLAALRITHE (£ 780 qnaReh, oo " oERR 0L
casbocycwas mfiuked artbbyaid hot fileredi The saivenit was @vaposated rant @ dheansidizeings
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hydrogen, or ORt~ wherein Rte is as defined above, or R4 réepresen
poi nt of 8at8 émh®dht of the - OCHZC=CCHZNRR group; or (B)

20 Example 11. Preparation of 7-propynyloxy-3-methyiflavone
A mixture of 7-hydroxy-3-methyiflavone (2.52 g, 0.01 moli), K2CO3 (2.8 g, 0.02 mol),
K} (0.166 g, 0.001 mol), propargy! bromide (1.78 g, 0.015 mol) and acetene (100 miL)
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 folowing
25 characteristics: m.p. 179-180°C; 'H NMR (CDCls) 8: 2.15 (s, 3H), 2.69 (m, 1H), 4.8
(s, 2H), 8.85-8.25 (m, 8H).

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

A mixture of 7-hydroxy-4-methylcoumnarin (1.76 g, 0.01 mol), K.CO3 (2.8 g, 0.02 mol),
30 Kl (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 1.93g of a product with the folowing



1MAR 2004 -32 wherein Rs represents hydrogen or a | ower C, ?\ r"g;gﬁght or
branched hydrocarbyl group which may be unsubstituted or s*uﬂs{v\ tuted by 1,
2 or 3 s bff{,{’ﬁiﬂts selected fromdCl, Br, F, OV, NUz and CEs. with the

provi so t the group Z represents: GH3 i U. O R and RCTEMB6Hot h
be methyl, or R and R taken toget her with the nitrogen atomto which they
are attached, cannot form-NCO -~ -N L/ 4k or ~..~ 2. A conpound of Formul a

uher of n RO R ST HTRADIALE, CREAIR KRB 2 R 20 i ack, £y

a subst gt18-gdEO(myEHpstituted, preferably aromatic, carbocyclic or
het erocycl i c group contai ni ng from5 to 10 ring atons,,said ring atons
form ng one or two rings, wherein the or each ring contains 5 or 6 ring

at ons, at i ‘ I St n

bei ng. i ?"a(étﬁﬁtsen?t , Bl SanpRUGHE R oH M the doflfontorBRY IBRy herivifiv s,
NU2, CFs, C ~a |lower alkyl (in particular CH3), 5CH3, NHCCCH3, N(R6)(R8),
R OCCR' wherein R5, Rs, H‘Nmél,m:oa{e the same or different and each
repr esents |- ‘fO@H?@:ﬁCH& rt r\y 7 anm’eeﬁkﬂﬁ MCH NRW\ 2004
-33 (iii) €1, (iv) Br, (v) F (wp 74 (vii) NO2, (viii) a saturated or
unsaturated | ower G- stral ght or branched hydrocarbyl qreup whi ch may be
uRsubstituted or substduted by 1, 2 or 3 substituehts selected from Ct Br,
F, Ove, NOz and CF3, jlx) NHC OCl -13, éN(Rg)(R%d jxi) SR, (xii)

and j xi A ;olmofmlt&eme {85 Ri), aglacted amined moh)eanab&r-éoﬂﬂ 1agj iRs

car bocy ERERVAROHAG PR eREReor Eoolfiobl"6F BBl aiy BENE RS,

bei ng sgtest/gd0{COMiL). 8.80,5vas atides antippycs lahd)thélﬁﬁﬁ[zf@)was&eﬂwég 24img
saturated or unsat urat ed and being unsubstituted or_substituted with one

or noreN;ttaiéipl mikewas adidediang theomidire was extragiednyith ether. After eyappeation
k I :
eyas §ef| ned above; tg‘%d é&ﬁr@g r\egggnts hggro}en %%%ﬁg?ﬂ)ﬁ R@ﬂ‘qﬁsﬁt'as

def| nedtcabenel,acetorﬁmMemmEewssalhm pysoitabie mIVanhrrent of the
- OCH2C=CCH2NRR group. 3. A conpound according to CCaim2 wherein RR R and
R' are as defined in Caiml, and R2 and R are each independently sel ected

from  Example 14. 7-{4-Piperidinobut-2-yn)-oxy-4'-methoxyisoflavone (see

accompanying formula drawing VIB 15)

15 A solution of formaldehyde (1 ml), piperidine (0.85 g, 0.01 mol) and CuS0,4 (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). H>SO, was added until pH 8 and the mixture was refluxed
24 h. NH3 (60 mlL) 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. 85-87°C; 'H NMR &: 1.73-1.98 (m, 2H), 1.52-1.68,
(g, 4H), 2.4-2.55 (1, 4H), 3.3 (5, 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 formaidehyde (1 mi), morpholine (0.87 g, 0.01 mol) and CuSO;, (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/H0 (40 mL). H.SO4 was added until pH 8 and the mixture was
refluxed 24 h. NHz (60 mL) was added and the mixture was exiracted with ether.



.(1) hydrogen, (ii) a substituted or unsubstituted, preferably aromatic,
carbocyclic or heterocyclic group containing from5 to 7 O ri,ggfgzgﬁlpm, sai d
ring atons formng one nr two rings, wherein the or each"r} ng contains 5 or
6 ring at\,pg%l, ARy neteroatoms being selected fromN, O and BCTap8365
substituents E)EI ng i ndependently selected fromthe group consisting of: (a)
G, (b) Br, (c) F, (d) OH4 (e) N, (f)4¥F3, (9) C -a lower alKkyl (in
particular CHa), (h) SCH3, (i) NHCOCHs, N(Rs)(_(l}?é; wherein R6 and R8, are
the sangfter edapdration ciritle cmbtentdpectasidue wasr PUEiiRG by, TasRrghyemagyaghy
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. or Pome?%@ggm]yfﬁe??li!ﬁﬁ%%ri v) Br, (v)léF,_éévi) OH  (vii) r102, (viii) a
sat ur at gd),Qn3YsSAHY] 3168.78cwer4H), B78 (s, Bghtt. B (Lkhc A& Y dPbdby | group
whi ch may be unsubstituted or substituted by i, ¢ or 3 substituents
.SBlected fromdCl, Br. F, Ove, NO2 2nd 1 MAR 2004 -34 GF3, (ix) NHCOCHs,
(x) N i) Byl AR 4yN)-bin-2 GRS xyvibree thBRyistiavaneand
R' ar e%éggg%lléni% i%ﬁ%(giénéﬁﬁ!ﬁgr.aconpgynd accor di);\}ghto any p¥ecedi ng

cl ai m wherei n RZ an{seBaccamppraying formuladeawinaNB d8ording to Aaim 1 ar

Claim2 wherein gn of ,R~ or R3,is. hyd] : t Il

rom t ha spiutien cbraredeeR ({1 oe o PEtzE 81 7RO Y, rhapFh Ci SO,
preferapl ? (@;fﬁ"@&bg%/m@r AT YAl | wasT ali@crtac uckoiution oo prapy R/ ixygdeivartivg t o
10 ring‘da , sald ring atons formng one qQr two ri gs wher eint he, o
qach br {308ant@DAs rBobrincEIReA d48, Mhdy HesCQyr Wé’tsoﬁ‘g %i%msé’lkgg’t%@ f{rb‘?n
N, O and .S, any substit t,s i i d lieat

Const ot rigues Mas regped:3; NP 080 REERRR Siticd a8 BF, Mkt FEre R ot
CH3), SGHB, MEFOGEer NaRIdoRMiorORf, tHIC@RIventhtieeirasilfie Rvar pasrified barflashe

sane or different and each represents H or.tower . al.kyl. s dd )
Br, (ivehrmetegraphy (eluentidpluengfageigne A ap@ﬁcrs&éﬂﬁeﬁﬁ%hsﬁﬂ E%ry*é?"]éé
straight, or hran %gf Wi bASIER YN be o8NSt i tHINMR ar 2.45-
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. (Viidg (WHEREHS: 35 i(%) 2MY RLERYs, LK), BB5, (s( SH), OR5, (st 8.Op-Giom.
\?égrei nIZR, rgz R "and R"( are as defined in Caim1l1l. 6. A conpound according
to Clai )4 wherein Rz is hydrogen and R3 is seVected fromthe group
consisting of: (i) a substituted or unsubstituted, preferably aromatic,
carbacyclic or heterocyclic group containing from5 to 10 ring, atons, said

ring at @rhpleiy BAd-Byrrolidinobgt2-ymeney-4-methexyisellaeoRg 8kt ai ns 5 or
6 ri t , het t bei I f O and S,
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%qq F, %‘%ﬂﬁ@é o@Fédeehyb@wmedeyr#ol(dm a7t i 0.1 n@ pndSCiuSONBIRAEHIn
) (R), , I&:OR’ wher éi'n Ra, , R _and R' are the sane, or |dfer®n61
and eaclEtOsHe8 dA0smil)ovas edded do-a Aakytion of prepypyoxy. é@?&?we;&( 89, &t
& & st oyt BIOBIHAONEP Il J25E Dy e e R e e ar
subst i t yhfgGhdty 24, h2 NM; B0 miistwaserddeds ahdcthedrixtore @las extractedwith siger.
id CF3, :;viii) NH ) -1 R 20Q4 -35 {i R i
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€ group consisting of: (1) @ sgrlbstitut ed or unsubst.i tut %d,
br ef er abh mma@gmgmem?mtiofsz an.phéd %@ 110 NMBup bBRt hithd Ha,t-‘ﬁ#)@@- “to
ring atons, said ring atons_for g or, in the or
each ri ry6adm 4His3s on 3”943}55;3@ ?daﬁg?m@#b\:@g%ﬁ%%o@ﬂé el ected from

N, Oand S, any substituents being independently selected fromthe group

consisting of; C, Br, F, OH, NGz, CR3, G ~ Igwer alkyl (in particular
CHs), SGEgamiCesHs ,T-M-B@thﬁkjmlrﬁbut-qummthWES AVRNG(fFER’ are
the sane or different and each rtepreslenés H %r\!ié)gﬁf C, .~ alkyl, and
CEHZC=CCHZ- N o accompanying formula drawin

A solution of formaldehyde (1 mi), diethylamine (0.73 g, 0.01 mol) and CuS04 (0.2 g)
in EtOH/M.0 (40 ml.) was added to a solution of propynyloxy derivative (3.08 g, 0.01
mol) in EtOH/H20 (40 mL). H.50,was added until pH 8 and the mixture was refluxed




{ii) d, (iit) Br, (iv) F, (v) O4 (vi) NOz, {vii) a saturated1qﬂAR 2004
unsaturat ed lower C .s straight or branched hydrocarbyl group which my be
unsubst i t UVERIATI®Ubst i tuted by 1, 2 or 3 substituents sel ectq% E
8r, F, OMe, NOz and CF3, (viii) NHCOCHa, (ix) N(R6)(RB), (x) ]? B?Ef]?'
and {xii) OCOR' wherein R6, RB, R and R'psare as defined in Clalml
conpound accordl ng to daim5 V\/nerel n Rz represents a substituted or
unsubst i t3ft 4, Nblkef@Q ably) was rasded, a:tdrﬂ'tﬁ:yniﬂweowdﬁeemrwﬁﬂ i withreter. After

Finge, " wieRchatoh o S e th e TBeidR ek HiFngu goh-ones it porishi Ghtents
being seholior@/deatonts 40)aad Srysaatizey by lighnt Phiel &%M%@gg‘?%gb}o&g yith

selected fromthe group consisting o

al kyl (i rthgafeﬂwungaﬁhmeﬂswasm NH@@'G&C N{‘RdMHRé) 1 (mng,r@ M@?H) Bheogin
Rs,. R A
G B m b vikh orp 16 Pt R os 200 B 2ot 8 unsubst it ut ed. pref erably

aromatic, carbocyclic or heterocyclic group containing from5 to 10 ring
at ons, sai d ring atons form ng one or fwo rings, wherein the or each ring
cont ai ns Example 19ng 7a{dRiet o bub2tympokpisufladres (sdef a680Mpayiig S

any substituents bei ggnhn(ilgw‘gent k}/!a__@)ect ed fromthe group consi stl ng" of ;

- 1MVAR 2004 -36 43, C ~ Iovver aI kyI (in particular
CH3) , S%soiNHﬁﬁ)@ﬂSorﬁd@lﬁ‘éﬂ 168}, andhyeRifhe (90 ?%g ﬁ‘#’ B 280
as defined_in Caim1l ( Ol}nd aCCOI‘dI?l I'm Qﬁ C ( é)

sdPect ed i F&RH/ eOgG%mldcms @ﬂﬂe@ tofa sqluthon OBprGlenth#y mVaaweaaz 94 g, e@i oar

unsabst | P F SROLERE0 AR [oSorWIRed Y, 1 Hna g Beriiermes e tied
Br, F, O2eh. m@as aao eﬂa wgcmas M&hé%muﬂ?wa%mra%@d% etfBET Aefkr
Rs R and i {&I as defpned in_Claiml. g};ound accordl ng to

CI aim 3 \%H@P@Teﬁ & 2plvepLine residue wagy @U@éﬁbhyl rehromatogiaphyHeluent:

nyir ocay L SAeEcRicHe O11) BR Y SRB ol PhiECk s FP2ubngr atust wit

susst | t uthe ﬁ)ibwlngmtarac’mm\sﬁrs rﬁrp rg-scirz;; *m@MRn& €63, ( t'\dﬂqgmﬁs ﬁﬁ])@%
%% \cﬁﬁe?l@Ri ., R and R' are as defined in aim1.
12 A coﬁﬁa 6 L By @/(@f 9)aims 1 to 9 wherein any substituents

on the carbocyclic or heterocyG c group are independently selected from CH
or OR wherein R is as defined in Claim1l. 13. A conmpound according to any
of O ai nExample®ahef dArMorpholin 6Bub2-y-orpisefiavons (s hceompamyihg

substituted with 1 LR 14. A compound according to Caim
12 or A aim13 v\/nerelor{%{)rﬁﬁ_< ‘i'a’ﬂggn\ggé)#gfhy or -CHz- C=CCHz 1MAR 2004 - 37
130 A comoma@f:mmm hodany o
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represents_H or a C,. strai ght or bran gr ou

conpoundireBtritiaey (‘ﬂ% f@-hWﬁﬁﬁsidﬁﬁefﬂea soloitionosf PopynyleRy dephestive ©.9%4,ol01
mol) in EtOH/H20 {40mL). H,SO, was added until pH 8 and the mixture was refiuxed

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, 9H).

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

30 (see accompanying formula drawing VIB 105)
A sclution of formaldehyde (1 ml), 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 (3.2g, 0.01
mol) in EtOH/H20 (40 mlL). H,SO, was added until pH 8 and the mixture was



17. A compound of Fornula (l1A) according to Claim2 having the structure
(IA"): OCHZ- C=CCH2NRR1 (tA") U wherein R R and R are as defined in Caim
1, and Rz and R3 taken together represent Ring Q said R ng} QA7 a
carbocyclic or heterocyclic ring having 5 or 6 ring atons, any heteroatom
being selected fromN, O or S, said carbocyclic or heterocyclic ring being
saturated or unsaturated and bei ng unsubstituted or substituted with one or
nore substituents selected fromdCl, Br, F, OH, NOz, CFa) C ~ | ower afkyl,
SCHs, NHCOCHs, N(R6)(Re), OR and OCOR', wherein R6, R8, R and R' are as
defined as in Caim1l. 18. A conpgund according to Claim17 wherein Ring Q

represents a carhocygclic.or heterocyclic.ar i ' ' er oat om bei ng
sel ect @ivradhAt R %)ﬁ%b@ﬁ-) &é?@dF?‘{]S”%g'?%S“%‘ﬁ%[}g&?t%éf%% gi?'yesﬂbeésrt ituted with
OPE |0r AREY Svopbiddioint efethé soheat eetrecidfie omsQiurifidd by RasiBi¢hrii@ogra@plty C, ~ Igwer
al kyl, SCH3, NH . N (200 ) I O s vi [ g%t R and R
are as(%tﬁgﬂe%éafzﬂtbﬁ t&ﬁ%néc%@h%% Egﬁ ound aglgigrgg{'%gl)tfo alm 18 wherein
Ri NG Owitk picestotBigacizenzssssom.mpyee-dRrAs: r HrigMR & 2.15 (§)4. 202638 20. A
conmpound C 1,100,410 e L W 1 Ch &l | a structure selected from
he or Sii0ongr b Ag 37 g T B S bR B B 0k Ra () + and R
O ' OCHy' C=CCHZNRR~ (I A)z- CCHINRR~ wherein RR, R, R2, R and R are as-

defined.i PregefioRofictuin-ya CRymexnd MetHstisdiatone ai m 20 havi ng
t he st %ﬁé&'}re |A(\)X.. ZQQIOA c,orrpgu?l_cc{xgcco’rndi‘%og Claim 20 having the
structure (1A)y. (53° 2B Rdo T8 BFRT% 0 A% m 20 having the structure

{1 A) 2. Réoiutin@s feonidthace(d ), mprpraliany(087 @ 8diimelk BaHPuile (b 2ngR

represen %tsomz&]_(jﬁtBrml%%'added to a solution of propynyloxy derivative 32¢. O.01
mol) in étOHmzo (40 ml). H28Q4 was added untii pH 8 and the mixure was-
refluxed 24 h. NH?, {60 mL) was added and the mixture was extracted with ether.
Aﬁér.'évaporation of the solvent the residue was purified by flash-chromatography
(eluent: toluene/acetone 41) and crystallized by ligroin. This yields 0.84 ¢ c;fna
product with the following characteristics: oil, hydrochloric salt m.p. .120“123 o
(msthanol-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).

Exgmp|e 23, 4,7'~bis(A—morpholiinyibut»z-ynyloxy)isoﬂavone (see

accompanying formula drawing VIB 97)
A sdut‘won of formaidehyde (1 ml}, morpholine (0.87 g, 0.01 mol) and CuSC« (0.2 @)
in EtOH/M.0 {40 ml) was added to a solution of propynyloxy derivative (32 g, 0.01
mol) in EtOH/H20 (40 mL). HSO was added until pH 8 and the mbiure was .
reﬂtjxed 24 1. NH; (60 mL) was added and the mixture was extracted with ether,
'Aﬁer 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. 158-1 58'C; 'H NMR 8: 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).

Example 24. 7-{4-Morpholinobut-2-yn)-oxyflavone {see accompanying

formula drawing VIB 103) .
A solution of formaldehyde (1 ml), morpheline (0.87 g, 0.01 mol) and CuS0, (0.2 g)
in EtOHMH.0 (40 mL) was added to a solution of propynyloxy derivative (2.84 g, 0.01



1 MAR 2004 -39 25. A conpound of Forrmula (I) according to gﬁ% 'ﬂaglpaw ng
the structure (iB): OCHZ- C-CCHZNRR~ (~) O O wherein R and retas defined

in daim represents H or a |lower Cab straight or bﬁf
hydr ocar b‘s;l g/r;odgg whi ch may be unsubstituted or substituted by )%%%138365

substituents selected fromdC, Br, F, NGZ and CF3. 26. A conpound
accor di ng to CI aim25 having a struct ur@-sel ected fromthe group consisting
of : RS ki RR&O/ (40 Bh., HOS @, Rbad addeeun@r Riid QHe Fhixtlrel -Was.
and O 0 (1B)z -C CCHZNRR wherei n R and Rsare as

defi ned reﬂumcgu?ﬁri@cwﬁm(ﬁﬂs n&)nwas addedvARd2the migue was exdranied witcetlaeng

26 havi MEET e Aporatbtrel el the hgs, was AT Hy FEHRrsRofbH,

the st rg@héh@ oliB He/at@torfe CONPHE cARtAlligeddby q;g@bm rrn% grmmsgovsg of a

structu (IByz. 31. A conpound according to any G ai to 30 wherein
R5 repr esemct »wtrmthﬁe‘ommg%marﬂcmmnm Qc&%ﬁdﬁz?gct &W%r&ac@éﬁlﬁfg AHim
3’;‘3;;' N33 g_g;c;;?dg]he g—ﬁdbLSGf 2815 3, B MER: BRA5Y Lk, 13.3b%Y!

238 (100), 137 (82.79).

Example 25. 7-(4-Morpholinobut-2-yn)-oxy-3-methylflavone (see
10 accompanying formula drawing VIB 104)
A solution of formaldehyde {1 m!), morpholine (0.87 g, 0.01 mol) and CuS0,(0.2 g)
in EtOH/M20 (40 mL) was added to a solution of propynyloxy derivative {3.09g, 0.01
mol) in EtOH/HO (40 mi). 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.
i5 After evaporation of the solvent the residue was purified 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 formaldehyde (1 mi), morpholine (0.87 g, 0.01 mol) and CuS0; (0.2 g)
in EtOH/H.0 (40 mL) was added to a solution of propynyloxy derivative (2.14 g, 0.01
mol) in EtOH/H0 (40 mlL). H804 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/acetone 4/1) and crystallized by ligroin. This yields 1.9 g of a product
with the following characteristics: m.p.125-126'C; 'H NMR &: 2.4 (s, 3H), 252 (rm,
4H), 3.3 (m, 2H), 3.7 (m, 4H), 4.78 (m, 2H), 6.16-7.54(m, 4H).

30



33. A conpound according to any preceding claimwherein R and R Kk
together with the nitrogen atomto which they are attached, ferin‘%ahiﬂ
ei ght renber ed heterocycl ic ring. 34. A conmpound according to Claim 32
wherei n RM4hH/i85re the sane or different and each represeRGI/ERNACHS
ethyl, propyl, cyclopropyl or a cycl ohexyl group. 35. A conpound according
to Cdaim 33 V\/nerel n Rand R taken togeﬁ.her with the nitrogen atomto which

th tt | i di i di di ne,

- benoy TERRERIGETe of ChavBbiemEeP e oo %m@%{%ua%eﬁvﬁe 88t 0 ai m 1
sel ected from 7-(4-pddsmhbtdh ﬁ@»‘faﬁnﬁlﬁ}&%ﬂm Vi Tyl sof  avone (VIB 15y,
7- (4- nmor phol i nobut - 2- yn] ox -4 nmet hoxyi soflavone (ViB 17]

7- [ 4- (4-Asolutiopi «pfef@rmaid@hyqer fbml), Zn9mf®ime4(ﬂﬁ%1gh@xm !mﬂ) anch €uS?, B01263),

77 (& & dbARE Ao PN el T ARElyRSh o KRBReMObgyative (3 14 89101

6l g ~ampl)Si! éltgprH;mJ (AG%L) SHgQ%@s*%’didbéﬁ}Htﬂ M 8 *éhc?%é%:ﬂfgre WHRr e

B6uu p!es svvo e ure; uoo dnoi 6 cgoAoog~eo a ~o0 ' JA-Je ~~

~aMd s r@ﬁﬁ&@dia% {]loé!inlﬁﬁﬂ ;rola) waspaddﬁémsl theaimixtuse Was Pudracted avityy ether.

T ot T Bk B g 885 5% 80RER N Asoputed by B aRetrnhy

anue-~s! S(étue@ifﬂomd'ley/@‘ﬁemﬁe 4f papy Mrﬁlamkéé by NidralrR IToRd i ewngﬂgooﬂé 6pr5duct

uawepi paw an! aei a; voi d! ; ue ~o Adei a4t owaya | qouea sl sa~

ol nvwntrbth%f@mwgacé@rasmstm 002l OO I0eG: SIANMIR, B o4 65D 24 (5.

AL R e R e e B R e A

auoyl uexAon UA- Z- i nqouyoyd awtr) Z 'f86 81l\)
auoyluexlxo(uA-Zln Ialptr )-t (66 91/t1
auo4l uemsanale 28, n%o(uﬂf W'PPP“F'Z'Y"kpG%?ﬁ}hO"e {see accompanying

ul I ewnoo) Ayi awtr - AXQ g ?galp trJ-L "19fi 91n?

u! ~$wnool Ayl eeu-ti H?‘rﬁl\ -m: you ~?)W—ti)-L "(trd 9)I10 auone);

)J, gl ﬂ/\fp{\x Axlogtian Zfi fmqmﬁ(l Idcgmdieow nt), -mdarphbthe (OL7 56;, 0.01 A;noi) ag\d CuSQ4 (0.2 g)
_7- t -Z-

o ey oAU TR0 LRl e o SRR A 9, 0.01

0s ( Axo4lAaN .ihi EASRIVRLEG: ?W}JM%O G5 lRAEO\Una) PH d 3R %@7 mixture, was

auonaJ~os! AxoLJi aw, tr- | aw Z- Axo( UA- Z-i nqour ) o4di oLU-tr
auonepogewdi 24| MéuWQ)mld%B%-adO)EdLandLZfbl&Bmlmramsepxtracted with ether

osl Axo( Yitef é\}la?)%lﬂg%lﬁ%’f ﬁ'feps&(/éml‘thé peéiéiﬁe was purified by flash-chromatography
(eluent: toluene/acetone 4/1) and crystallized by ligroin. This yields 1.8 g of a 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).

to

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 CuS0Q, (0.2 g)
in EtOH/M20 (40 mL) was added to a solution of propynyloxy derivative (2.5 g, 0.01
mol) in EtOH/H20 (40 mlL). H.SO4 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

30 (eluent: toluene/acetone 4/1) and crystallized by ligroin. This vields 064g 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).



_1MAR 2004 -42 R and R taken together with the nitrogen atomto which they
are attached, forma four- to eight-nenbered heterocyclic ring which may
contain one or nore additional heteroatons selected from, N, O or S, said
het erocyclic ring being- optionally substituted with a Igmgﬁgcwaalkyl
group a~ a benzyl group; Z represents: (A wherein R2 an are each

i ndependently selected from (i) hydrogen, (iij a substituted or
unsubstiluted, preferably aromatic, carbocydic or heterocyclic group
containing fromS to 1i) ring atongy said ring atoms farm ng one or two

rings, wherein the or each ri n nt ai ns ri ng atons, any heteroatons
bei ng ExpmplectP:f rotf-Morrbolipebu- &%*%Bg'{h%é?ﬁesacﬁe‘gﬂ@apw&pendent ly

sel ected fromthqogﬁggmrg\omglwamrmg)of (a} C,"'(b} Br, (c) F, (d) OH (e)
NO~: {f) CFs, ~ | | k t I h [

N coch sk R A LS S B R bR 805 ) cacn
rCangfSﬁngmN@HaD (LoD wWas. aﬁd@d kcyb sol(kon GRvropiratosy de RvatiepZER M H1n :4 e

= -, k saturate

and befrf?é 'ﬁ%@g@%ﬂ@p@@%ﬁs g&% 5%! ?J\@l‘tﬁglt—l te{ﬁ%ﬁ@h%h%kgg \%e)érégl n R and Rt
is as defi.nkid: &) wasl afded GOORNE chwasmxtracte@m@eetw HGer | ower -0
al kyl. o(Lddoludlof thé KbivEit e kidGe vl b Ykdlcnbbiatblabiy) e ur at ed or

unsat uf’ C ~ straig branched hydrocarbyl group which nay be

unsubs toluenséapetnes iy ang atyéfelhgyd Pv ligraip. B yisidei1e88h o8 asupduet Wity  om C1 |
Br, F, tdRiodiel oﬁaféc@ﬁaucs( fp) 1UBIE06KES ,"H(MYIRIS RG} (e)4HY BB (BR2H), 1 MAR

2004 - 43 a wherein Rs, R8, R and R' are as
def i ne@-% a&@)\ﬁé'?) 4,84, gﬂhséﬁf%&ﬁhet her with the carbon atoms to ‘whi ch
they are attached forma carbocyclic or heterocyclic ring having 5 or B

ring ag’x"gnfcé‘ﬂif hf&«?b éﬂa%ﬂ?ﬂ-ﬁﬁl&%ﬁ%fﬁoﬂ@ See Q&orﬁpanzmgfi carbocy@G ¢

or het 1C ri sat ur at’e unsat ur at ed, and I Ng
unsubstituted or f&u"ﬁ‘é’!"‘l ‘Prﬁ’t"é‘@ WH H%Bne or nore substituents selected from

C, Br,a Solutfdn.of Nanal c@ﬁwe @) Cafiethyiatring (0.73CH0.0INWAPCHSd CEBADBY), OR  and

an e e ,@l&g;ée, ol esents
hydrogéﬂ%rt§bﬂ6§6(ﬁ%% e éjdelg 5 ewfeii"l'm(Ii o El%gy dé?’ghp‘){r 355'?65 t he point
of att dctmeal) !mEf@H@2WQ®L) ﬁ@%QNRRS agildsﬁpmh'o? g BN ethfRtERnMRS
I epr esepf, SR \drH oen, am nalj WH¥EIadded Endf thai igture wabreaaeherdd tdreamar byl gr oup,

sel ect duter Eapiegtorgpt ' SRR 1t PRl b€ oty pZ Bk et SiBlrh N <
medi carteioentf doiueriedacetangt #éhendr crystelized byriggpin. nebpY axieid084 gisef accor di ng

tCIO d a'dfbcﬁ%:m&%&% RidviRg exrpadAsice! @rmac( H NMR 85 1064 {, BRI, 2rs4any of
ai s

e accordi im39 or Caim40 wherein the.
neopl as(ﬁs‘“é)r%ﬂ(%&ﬁéd‘ ?‘Sh(”i kEDuf é%%gss ‘g\‘/'?r@ ar breast. 42. Use according to
any of Clains 39 to 40 in the manufacture of a nedi canent for the treatnent
of pacl é,}a%?,(;ﬁe 32, a”éi{ﬂ%%l?&iﬁhbh?élﬂ)%xﬁﬁﬁﬁﬁ{e (Q@é Lée ompanying

formula drawing VIB 96)
A solution of formaldehyde {1 mi), morpholine (0.87 g, 0.01 mol) and CuS0, (0.2 g)
in EtOH/H.O (40 mL) was added to a solution of propynyloxy derivative (2.5g, 0.01
mol) in EtOH/H20 (40 mL). H,SO, was added untl pH 8 and the midure was
refluxed 24 h. NH; (60 mL) was added and the mixture was extracted with ether.
After .evaboration of the solvent the residue was purified by flas h-chromatography
(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).



© IMAR 2004 -44 43. Use according to any of Clains 39 to 42 in the

manuf acture of an antiproliferative nedi canent for conbinati onl m?r apy. 44,
Use according to Claim43 in the manufacture of an anti profiTer ve'’
~ medi camentwiorpi1aeegsi nati on with one or nore antineopl astic or ]
- agents. 45. Use according to C aim44 wherein the antineopl asﬁ%gﬁ@ggﬁg
~cytastatic agent is selected fromthe grgap consisting of anthracpclines,
. epi podophyl | ot oxi ns, actinonycin D, vinca al kal oi ds, cotchicines,
paci i t ax BIOQUOGIDAL BEALUKSTIONSe according to Caim39 in the nmanufacture
of a nmedicanment for the treatnment or prevention of nenopausal disorders and
osteoporosis. 47. A pharnmaceutical conposition conprising one or mare of

. the conp l4a icaed. | n a] ~L 1qQ,.36, | . .

~ conbi nat ?%mnﬂénopﬁdg(r}@@or‘l%ﬁo\b% D a‘?%ggu%dcSﬂ'?ﬂ%@&éﬁ%ﬁﬂ%ﬁe%&%r BP@%P@P%'P‘%
phar macewgatradt drogpaesisiant cancer deliyg Kb Glang 4Adf i ES@bINRRTERA | \ithNSa IRExEar.
nmore antineopi asti ¢ or cytostatic agents. 49. A pharmaceutidal conposition

ac®or di nd heoreetlis ot ABeqpatedias are ShAwn heépWast i ¢ agenl is sel ected from
pacl i taxel or docetaxel. v | NTERNATI ONAL SEARCH REPORT | nt er nat i onal
Application No PCT/EP 00/08365 A. CLASSI FI CATION OF SUg JECT MATTER TPC 7
C07D311/ ¥ohe07 Ratad 3@IG0E DBikbe 1 CoRfidiRts/ 86ermb E3hd3 To ABAFRBE80 rdarendi faw
to IntenaHognal. Pﬂtégt glaﬁ@i fication (I1PC) or to both national

dassi fi c&IBEXighY B=0mlt) pgaiRsheRoresiFtanheRRGRIGI¥ENt al ron sear ched
(cHSSi /i Catton system f oNOmed by cl a55ill Gatron synbols) IPC 7 CO7D A61K
A61P Docunent ati on searched ot her than m ni mum docunentation to the extent

Thai sucfhdoerepéunds evénecthededaluatédin tombirationavithedcers! fontter dplosthase

consul ted ing the jnternational search (name d data base _and, where
pr aiti cala?%éflaﬁgﬂmﬁgrtb?t gmﬁérélﬁ'jst@(grﬁﬁﬁte? er @EM?‘@%M@TEHN the a

C. Docu AERNR! RREEE) : o Wi 4 h
i ndi cat ?/E%Ee%mher e appr op@%@?ﬁg‘eﬁf@g@? gﬁ éﬁﬂ%mgg&ﬁﬂssggﬁ%\%ﬁ’fﬁ ?@Hé%ﬁ%etl

No. X Usbaingsat 2gonaentmtinrafd M. ToslCET of patlittxel ddcrapses P29 fold when
(1979-04- 24(.)1 26,29, .31-36 . .

used in combination with each of compounds, ie. from 426 nM o 210-110 nM

15 compared with paclitaxel alone. Consequently, in the presence of these compounds,

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

cells.

Compound iCsoan % Reduction in ICs, of paclitaxel
Paclitaxel 426 -
VIB 16 + Paclitaxel 136 67
VIB 94 + Paclitaxel 210 80
ViB 989 + Paclitaxel 200 53
VIB 100 + Paclitaxel 110 70
Table 1

20
Experimental )
The treatment consisted of concurrent exposure of MDA-435/L.CC-MDR celis to
paclitaxel in the presence or absence of the compounds reversing agent (1 pM) for
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>~xsmhb] WRngb\ W caU] ca] caU] ca] cal] ca] caU] ca] c*a] cal] calU] ca] ca] ca] ca] ca] ca]c
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)109%& ()-910%&' ()-s$) 109 ()-10%& ()-!10%&' ()-z.
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CLAIMS

1. A compound of Formula (I

7—0CH,~C=CCH,NRR'

()

or a pharmaceutically acceptable salt or sclvate thereof wherein
R and R' are the same or different and each represents
lower Cis 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
pr 6 ring atoms, or
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 additiona!
heteroatomns selected from N, O or S, said heterocyclic ring being opticnally
substituted with a lower C,4 alkyl group or a benzyl group;
Z represents:

{A)
O R4
R3
R? ')
wherein

R? and R® are each independently selected from:

{i) hydrogen, (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 independently selected from the group
consisting of: '



ZY7ZYNC! | Hi *1 10999& ()- i*!'10%& ()- '! )10%c& ()-!
H3"10% ) & ()-M "' 3"10%y& ()-MB!}10%\ & ()-=bCl | Hi
pl0%&' ()-109& ()-!5F10%&' ()-= 10} 10} 10} - 1 MAR 2004
10% & ()-05310% & ()-="ndEbC! | Hi - 10%&' ()-C 10%&' ()-&10%& ()-sH pl0%& () -
pl0%& ()- pl0%& ()-nuS4< 10%& ()-!i!109XX& ()-Y 10 10 10@

109&' ()-)!#p310%&' ()-cLl 210%& () - 2UVWKeuV7 109D& ()-z"109D& ()-= 10 10
10! &HF : 109%&' ()-]j10%& ()- | 10%& ()-]#gaBuVv7 ) 109D& ()-V

H 1090& ()-!H 10%" & ()-1109D& ()-109%6 & ()-#c109& ()-=gPbC
1090D& ()-z!"',10%k& ()- 10D 10D

3.

(a) Cl, (b) Br, (c) F, {d) OH, (e} NOy, (f) CF3, (@) C1.4 lower alkyl
(in paricular CHa), (M) SCHa, () NHCOCH:, * () N(RP)R®)
wherein. R® and R® are the same or different and each
represents H-or lower Ci alkyl, (k) OR'® wherein R™ represents

- H,-CHC=CCHz~N \_/O or lower C4-Cg alkyl which may be saturated
or ungaturated 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 Cy.4 alkyl.
(1) CL-(iv) Br, (v} F, (vi) OH, (vii) NOg, (viii} a saturated or unsaiurated
© lower Cie stfaight fals b;Aanched hydrocarbyl group which may. be
unsubstituted or substituted by 1, 2 or 3 substituents selected from Cl,
ar. 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,
of
R, and Rs'taken'together.with the carbon atoms to which they are
attached form a carbocyclic or heterocychic ring having 5 or & ring
atoms, any heteroatom being seiéc:ted from N, O or 3, said carbocyclic
or heterocycﬁc‘ ring being saturated or unsaturated, and being
unsubstituted or substituted with one or more substituents selected
from Cl, Br, F, OH, NO2, CF3, Ci. lower alkyl, SCHs NHCOCH;,
NR®)(R®, OR™ and OCOR" wherein R®, R®, R and R" are as
defined above; and
R* represents hydrogen, or OR'® wherein R0 is as defined above, or
R4 represents the point of attachment of the -OCH;C=CCHoNRR' group;




10D@LOYDE () - H63p10YDE () - z63pL0YDE () - zPi
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10HI s$j 1 109%&’ ()-! HI s$j ! 1000T& () - 2/ 2012283" 4xVa~ =11 ( 109%KKk& () - ! HV( 10%m&: (
)-* V(10% 1 & ()-*!)10%n& ()-!1)10%g& ()-!) 10%n& ()- " 4s441506| 666{ Z8*
10]]!'Hv. (10%4] & ()- Hv. (109BB& ()- 'v.(10%]& ()- 'H((10%1& ()- ((10%)
k& ()-H (10%m& ()-6666678(9a? 10]]!!y, (109%& ()-!  G(10% & ()- O09%A0%& ()-!
0! @10%& ()-\10%& ()- 10]] 10]](9z¥W7: ; <<}[<?

10]]! H@, ) 109 ()-0! @, )10%&' ()-0'H@, ) 10%& ()-! @, ) 10%& () - F" mlO%& () - Op#

109%&' () - =<<<<<<< =c=f. I HAL$109 -"10% 0%&:'. -"\100/' )- 10 10
10#109&' () - nc==y MOSEen, @éﬁ‘ﬁfh;%ﬁ#ﬁ nY-3 T&kﬂg) 90@/%‘°('é 1o branched
: hydrocarbyl group which may be unsubstituted or substituted by 1, 2 or

3 substituents selected from Cl, Br, F, OMe, NO; and CFa.
with the proviso that when the group Z represents:

CHy
f‘j@\
i e
R and R' cannot bath be methyl, or R and R' {aken together with ihe nitrogen atom

to which they ars attached, cannot form:
’ .
—N o — —N
. or

2. A compound of Formula (1) according tD_CiaEm 1 having thé structure {1A'Y:
o R*
R
OCH,—C==CCH,NRR! @an
R? 0

wherein
R? and R® are each independently selecied from:

(i) hydrogen, (i} a substituted or unsubstituled, preferably aromatac
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 hetercatoms being selected from N, O and §, any substituents
being independently selected from the group consisting of:
Cl, Br, F, OH, NOz, CFs, Cia lOower aikjri {in particular CHz), SCHSs,
NHCOCH,, N(REY(R®), OR'Y , OCOR", wherein R®, R®, R'? and R"
are the same or different and each represents H or fower Ciq alkyl,

and -0CHLC= e '
2 2N h



@10% *:*& ()-1 @10%XC& ()-1!'v(109% ()-F 109& () - ?7?
| "& 109%&' ()-fS, 10%&' ()- 0 ( 0 () ->>>>>22dEr Q] ] H
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T3 " 100 ()30 1 #Y( 10%BRE () - ¢ ()- @@ zY7peF0] ]! G' 10988&’ ()

%)10%1/«55 ()16! uHs ( L0YRYERYE () - 0! us( 10%RIRIE () - 0bBBBBBBBBB{\ =0]]! 10%& () - 10%&
- X X

10XHL109%& ()-!V110% |1 & ()-!)f 109 ()- JBBBBBCCz[ 9{\ =0]]!! F(109%& () - OOF109%&
33

YL 0%! ()-Vi H&GFIO%&' -1 &6F10%& ()-! E! &10% | & A
YlO%&'() @ ( 10%&' 0 0 & () - @ DDEFCG GaX9{\ =0] ] ! Oy/

\ %4 10%6S & (){llt)\QLl &f ((3) A YV NP3 £ 8 aEted o B IFEIR YNoo] 11 10 10

1(9)$f300/;{&( §) @ str/asght or branched hydrocarbyl group which may be unsubstituted or
| 100 () -2 g %‘z(t}ylg(,;l&w@s&%@g}%@&@n( L, GrHE b, aRNGRI 1 1) 310%: () -
0109% [ & ()- ! mmmmmchs@mdéﬁ ){ gL )i, O Gogng i) OCOR™

j H 10%uu& () - R R0 R Obdd HO3RO6E QI HO%/& oGO )
'()- 10 10 10°*Z 109& ()-3 10%& ()- %e}%ty&??%/ 9(2) LMWWMWM peF0] ]! " 10% &

10%&: ()-'IVIVIVCIQ(Q‘S}"’?peFO] ]'"H10% & ()-"H 10% K& (21 "1 109RR& ()-"!H
10%& () -" R, and Rs laken tegether with the carbon atoms to which they are attached

farm a carbocyclic or heterocyclic ring having 5 or & ring aloms, any
heteroatom being selected from N, O or §, 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, Cia
lower alkyl, SCHs, NHCOCHs, N{R®)(R®), OR'® and OCOR"", wherein R®, R®,

. R™ and R'! are as defined above; and
R* represents hydrogen, or OR'® wherein R'0 is as defined above, or

| R* represents the point of attachment of the -OCH,C=CCHNRR' group.
a, A compound according to Claim 2 wherein R, R' and R* are as defined in
Claim 1, and |
R? and R are each independently selected from:
{i} hydrogen, (i} a substituted or unsubsiituted, preferably aromatic,
carbocychic or heterocyclic group containing from 5 to 10 ring atoms, said ring
stoms forming one or two rings, wherein the or each ring cortains 5 or 6 ring
atoms, any heteroatoms being selecied from N, O and 3, any substituents
.bemg independently selected from the group consisting of:
(g} Cl, (b) Br, (c) F, (d) OH, (&) NGy, () CF3, (@) Ci« lower alkyl (in
particular CHa), (h) SCHa, {i) NHCOCHs, () N N(R®)(R®) wherein R® and
R® are the same or different and each represents H or fower Cs.a alkyl,
(k) OR'™® wherein R'® represents H or lower Cig alkyl which may be
satursted or unsaturated and being unsubstituted or substituted with
the group NRR! wherein R and R’ is as defined above, and (1) OCOR"
wherein R'" represents H or fower Ci. alkyl,
(i) Cl, (iv} Br, (v} F, (vi) OH, (vil} NOg, (viii) a saturated or unsalurated lower
C,s straight or branched hydrocarbyl group which may be unsubslituted or
substituted by 4, 2 or 3 substituents salected from Gl Br. F, OMe, NO; and



10% 9& ()-"&#10% & ()-*Si Sl SnBnSoSSSS{\:0]]!!<C 10%& ()-s =109%R& ()-!f
j 10922& ()- 10: 10: 10:210% & ()-!H 10%rY& ()-" SSTUNBXXYYaB7: 0] ]
1023p5M 10%R&' () - 3) 10! 109R&" () -2z3/ 0! 109%R2& ()-"0! 109R&" ()-! 109 MAR 26840%R2&
" () - YYYYYZOZPZQZRZnbW.] 102 10 10 10i Z109%&' ()-i i
1098 ()-]| @O%& ()-V$109%& ()-< 102 102RZ] Z* Zi ZZZZa?mbW ]
10!\ $*10%h& ()-!$*10% $t $& ()-Y10% & ()-\10% & () -
10% & ()-1"110% F& ()-=2[\]]"~_dEmbW.] 10! H% 10% & () - %
10% & ()-1"10% & ()-J 10% & ()-0pl0% & ()- 10% & ()-___3adaba6aBa] abCl]
10! F"109B& ()-!1109B& ()- 10 10" 100H 10% & ()-/
10% & ()-9-10% & ()-]aa, bcdod. e}\ :HCL] 1! #(109BB&' ()- #(109%& ()-#) 10%& () -
| #) 109BB& ()- !'#)10% ()- h % 0YB& ()-.ef H gg(h& }\:bCL] 1!34)109BB& () -
34)109%& ()-!')109BB& ()- !')10¥BB& () - ' :
CE,, (ix) NHCOCHs, (x) N(R®)(R®), (xi) SR'", (xii) OR'®, and (xii) OCOR'

wherein RS, R®, R"% and R' are as defined in Claim 1.

4. A compeound according to any preceding claim wherein R? and R® are
hydrogen.
5. A compound according to Claim 1 or Claim 2 wherein one of R® or R is

nydrogen, and the other is selected from the group consisting of: (i) a substituted or .
unsubstituted, preferably aromatic, carbocyelic or heterocyclic group containing from
5 to 10 ring atoms, said ring atoms forming one or two rings, wherein the or each
fing contains 5 of 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, NOg, GF3, Cys lower alky! (in perticular CHa), SCHa, NHGCOCH,
NRSR®), OR™, OCOR. wherein R% R®%, R and R" are the same or
different and each represents H or lower Cia ékkyk.
(i) Cl, (i) Br, (iv) F, (v} OH, (vi} NOz, {vii}-a saturated or unsaturated jowsr Cig
straight or branched hydrocarby! group which may be unsubstituted or substituted by
1, 2 or 3 substituents selected from Cl, Br, F, OMe, NOz and CFa, (viil) NHCOCH;,
{ix) N(R®)(R®}, {x) SR, {xi} OR'®, and (xii) OCOR"" wherein R® R® R"™ and R are
as defined in Cléim 1.

6. A compound according to Claim 4 wherein R? is hydrogen and R® ia selected
from the group consisting of: (i) & substituted or unsubstituted, preferably aromatic,
carbocyclic or heterocyclic group containing from 5 to 10 1ing atoms, said ring atoms
forming one of two rings, wherein the or each ring conlains 5 or 6 ring atoms, any
neteroatoms being selected from N, O and S, any substituents being independently
selected from the group consisting of

Cl, Br, F, OH, NCa, CF3, Cy.s lower aikyl {(in particular CHs), SCHs, NHCOCH,,

N(R®(RE), OR™,  OCOR, wherein R, R%, R'® and R are the same or

different and each represents H or lower C,4 alkyl, and OCHzcﬁcCHz“N/——\O X
(i) Cl, (i) Br, {iv) F, (v) OH, (vi) NO, {vii} & satursted or unsaturated iower\?;ia
straight or branched hydrocarbyl group which may be unsubstituted or substituted by
1.7 or 3 supstitusnis selected from G, Br, F, OMe, NGz and CFa, (viil) NHCGCH,,
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(i) N(RE)(R®), (x) SR'®, (xi) OR™, and {xii) OCOR" wherein R®, R?, R'™® and R are

as defined in Claim 1.

7. 4 A compound according to Claim 5 wherein R? is hydrogen ‘and R? is selected
from the group consisting of. (i) a substituted or unsubstitited, preferably aromatic,
carbocyclic or heterocyclic group containing from S to 10 ring atoms, said ring a;tcrns
forming one or two ings. wherein the or each ring contains 5 or 6 ring"atorns. any
heteroatoms being selected from N, O and §, any substituents being independently
selected from the group censisting of: ‘
Cl, Br, F, OH, NO;3, CFa, Ci4 lower alkyl (in pamcular CHa), SCHa, NHCCCH,,
N(RE)(R®), OR'™, OCOR", whersin R®, R, R'® and R'! are the same or
difierent and sach represents H or lower C. alkyl, and OCHZC=CCH2—N/_“\0 ;
(i} CL, (iiiy Br, {iv} F, (v) OH, (vi) NOg, (vii) a saturated or unsalurated lower Cis
straight or branched hydrocarbyl group which may be unsubstituted or substituted by
1, 20r3 subrstituents selected from Ci, Br, F, OMe NO,; and CFj, {(viii) NHCOCHS;,
(ix) N(ROYR®), (x) SR'™®, {xi) OR', and {xii) OCOR" wherein R®, R®, R and R'" are
as defined in Claim 1.

8. A compound according to Claim 5 wherein R? represents a substituted or
. unsubsmuted preferably arcmatic, carbocyclic or heterogyclic group containing from
5 ta 10 ring atoms, said ring atoms forming one or two rings, wherein the or each
r:ng contains 5 or 6 ring atoms, any heteroatoms being selected from N, O and §,

any substituents being independentily selected from the group consisting of;
G\, Br, F, OH, NO-, CFa, G tower alkyl (in particular CHs), SCHA, NHCOCHal
N(R®)(R?), OR'® and OCOR'?, wherein R®, R®, R' and R are as defined in

Ctaim 1.

8. A compound according to Claim 8 wherein R® represents a substituted or
unsubstituted, preferably aromatic, carbocyclic or heterocyclic group containing from
5 to 10 ring stoms, said ring atoms forming one or two rings, wherein the or each
ring contains 5 or € ring atoms, any hetercatoms being selected from N, O and 5,

any substituents being independently selected from the group consisting of:
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10} Claim 1.

10. A compeound according to Ciaim 3 wherein R® is selected from the group
consisting of H, Cl, Br, F, OH, NO, a saturated or unsaturated lower Cys straight or
branched hydrocarbyl group which may dbe unsubstituted or substituted by 1, 2 or 3
substituents seiected from

Ci, Br, F, OMe, NOz and CF3,
NHCOCHa, N(R®)H(R®), SR™®, OR'®, and OCOR'" wherein R®, R®, R'® and R are as

defined in Claim 1.

11. A compound accarding to Ciaim 3 wherein R* is selected from the group
consisting of H, Cl, Br, F, OH, NO3, a saturated or unsaturated lower Cqp straight or
branched hydrocarbyl group which may be unsubstituted or substituted by 1, 2 or 3
substituents selected from

Ci, Br, F, OMe, NOz and CF3,
NHCOGHs, N(RS(RY), SR™, OR'®, and OCOR' wherein R, R®, R'® and R are as
defined in Claim 1.

12. A compound according to any of Claims 1 to wherain any substituents on
the carbocyclic or heterocyclic group are independently selected from OH or OR™

wharain R0 is as defined in Claim 1.

13. A compound according to any of Claims 1 to & wherein one of R? or R?

represents pheny! or phenyl substituted with 1to 3 OH or OR'® groups.

14, A compound according to Claim 12 or Claim 13 wherein R*® represents

methyl or

—CHE_C§CCH2‘“N O
N
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methyl.

17. A compound of Formula (LA) according to Claim 2 having the structure (IA™):

R4

\ —
1 ‘ ~———0OCH;~ C=CCHNRR!  (1a™)
o < |

wherein R, R' and R are as defined in Claim 1, and R* and R’taken togsther
represent Ring Q, said Ring Q being a carbocyclic or heterocyclic ring having 5 or 6
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 mare substituents selected from Ci, Br, F, OH, NO,, CF3, Cia
lower alkyl, SCHs, NHCOCH;, N(R®)}(R®), OR'® and OCOR"', wherein R®, R®, R'? and
R'! are as defined as in Claim 1.

418. A compound according to Ciaim 17 wherein Ring Q 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, OH, NQ2, CFa, Cia lower alkyl, SCHs, NHCOCHS,, N(R®}R®), OR' and
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.
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20.

from the group consisting of:

R4
R* I OCH."C=CCH2NRR'
R 0
Ré
RS
|
/77 0 OCH,"CE=CGCHZNRR'
o R
R3
|
R 0O

OCH,-CECCH,NRR'

10%& () - PLOY& ()-f @]

A compound according to any preceding claim having a structure selected

(IA)x

(IA)y , and

{IA)z

wherein R, R!, R? R® and R* are as defined in any preceding claim.

21

22.

23.

24,
or OCHs.

A compound according to Claim 20 having the structure (LA)x.
A compound according to Claim 20 having the structure (IA)y.
A compound according to Claim 20 having the structure (IA)z.

A compound according to any preceding claim wherein R* represents H, OH
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25.

——0CH,~C==CCH,NRR"

Og%
\ |7/

0

()-yc(10%& () -

109& ()-4 109 ()-!eF!l @

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

(1B)

wherein R and R' are as defined in Claim1 and R® represents H or a lower

Cis Straight or branched hydrocarbyl group which may be unsubstituted or
substituted by 1, 2 or 3 substituents selected from Ci, Br, F, OMe, NO; and CFa.

28.
consisting of:

CHy"CECCHNRR'

o§ \;:mm

O
RS
fj@/ocm* ZCCHNRR!
0o~ o
RS

OCH,-CECCH;NRR'

OCH,-C=CCH,NRR'

A compound according to Claim 25 having a structure selected from the group

(IB)w

UBg

(IB)y ,and

{IB)z

wherein R, R' and R® are as defined in any preceding claim.
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27. A compound according to Claim 26 having the structure (IB)w.
28. A compound according to Claim 26 having the structure (IB)x.
29. A compound according to Claim 26 having the structure (IB)y.
30. A compound according to Claim 26 having the structure (IB)z.

31. A compound according to any of Claims 25 to 30 wherein R’ represents M or
methyl.

32. A compound according fo any preceding claim wherein R and R! are the

same or different and each represents a Cq.4 alkyl group or a Cs-g cycloalkyl group.

33 A compound according to any preceding claim wherein R and R' taken

together with the nitrogen atom to which they are attached, form a four- to eight-
membered heterocyclic ring.

34, A compound accorging to Claim 32 wherein R and R' are the same or
different and each represents methyl, ethyl, propyl, cyclopropyl or a cyclohexyl
group.

25 A compound according to Claim 33 wherein R and R! taken together with the
nirogen atom to which they are attached form & pyrroiiding, piperidine,

N-methylpiperidine, N-benzylpiperidine or marpholine group.

36. A compound according to Claim 1 selected from:
7-(4-piperidinabut-2-yn)oxy-4’-methoxyisuﬂavone {VIB 15},
7-(4-marpholinobut-2-ynjoxy-4'-methoxyisoflavone (VIB 17},
7-[4-14-benzylpiperazin-1 -ylibut-2-ynloxy-4'-methoxyisoflavene (VIB 186),
7—{4-pyrrolic§inobut*2-vn)0xy-4'-methoxyisoﬂavone {ViB 21},
7.(4-diethylaminobut-2-ynjoxy-4'-methoxyisoflavone (VIB 90),
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41-

7-(4-diethylaminobut-2-yn}oxyisoflavone {VIB 82},

© 7-{4-morpholinobut-2-ynjoxyisofiavone {VIB 93},
7-(4~mcrphoi§nobut-z-ynloxy-Z-methyl-ei';methoxyisof{avone {VIB 105},
7.-{4~¥-norpholinobut-z-yn}oxy%S-hydroxy‘—4‘—methoxyiscflﬁvone Vig 102y,
4,7"-bis(4-morpholinylbut-2-ynyloxy)isoflavone (VIB 97)
7-(4-morpholinobut-2-yniexytlavone (VIB 103},

_ 7;(4-mgrpholinobutz2fvni0xy-3-rﬁeth‘;!ﬂavane (VIB 104},

7- ?w14-morphoii’nobut-z-yn)oxy-4-rﬁexhylcpumarin (VIB 95},
7-;4-diethylamiﬁobut-2~yh)c'xy-4—methy}coumarin {VIB 94},
1-{4-marpholinobut-2-yn)oxyxanthone (VIB 99},
1_‘(4;gieghylamincbut-2-ynioxyxanthone {VIB 98),
2~{4-rhurphuﬁnobut-z-yn}exyxanthone {VIB 101},
2.{4-digthylaminobut-2-ynloxyxanthone {VIB 100); and
3-{4-morpholinobut-2-ynjoxyxanthane (ViB 96}, .

37.° A compouhd of Formuia {1} as defined in any preceding claim for use as a
modutator of muiltiple drug resistance in cancer chemotherapy or an antiproliferative
medicament.

88, A cofnpound according to Claim 37 wherein the multiple drug resistance is
‘mediated by P-glycoprotein.

39, Use of & compound of Formula (I):

Z—0CH,~C==CCH,NRR'

ity

‘ara pha;maceuiécaéiy acceptable salt or solvate thereof wherein
R and R! are the same or different and each represents -
iower Cisalkyl, or a carbocyclic group containing from 5 to 10 ring atorns,

said ring atoms forming one or two rings wherein the or gach ring contains 5
or 8 ring atoms, or
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substituted with & lower Caa aikyl group aor a benzyl group;

Z represents:

(A)
. R 3
RZ

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

(i) hydrogen, (i} a substituled or unsubstituted, preferably aramatic,

carbocyclic or heterocyclic group containing from 5 to 10 ring atoms,

said ring atoms forming cne 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 bseing independently selected from the group

cansisting of: ‘
(&) Cl, (b) Br, {c) F, {(d) OH, (&) NOs, {f) CF3, (g) Ciu lower aikyi

(in particular CHa), (h) SCHa, () NHCOCHs, () N(R®)(RY

wherein R® and R® are the same or different and each
represents H or lower Cy4 alkyl, (K) OR" wherein R'® represents
H-CH.C= CCH2~N®O or lower C41-Cg alkyl which may be saturated
or unsaturated and being unsubstituted or substituled with the
group NRR! wherein R and R! s as defined above, and (I) OCOR'*
wherein R represents H or lower Cq_4 alkyl.

(iiiy CL, (iv) Br. (v} F,.(vi) OH, (vii) NQz, (viil) a2 saturated or unsaturated

iower Cyg 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 CFs, (ix) NHCOCHs, (x) N(R®)R®), (xi) SR™,
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(xii) OR'®, and (xiiiy OCOR' wherein RS R® R and R are as defined
above; '

or

‘Rz and R taken together with the carbon atoms to which they are
attached form a carbocyclic or heterocyclic ring having 8 or 6 ring
_atc:fn‘es.i any heieréatom being selected from N, O or 5, said carbocyclic

or heterocyciic ring being s_aturated or unsaturated, and being

unsubstituted or substiiuted with one or rmore substiiuents selected '

from Cl, Br, F, OH, NOj CFs Cis lower alkyl, SCHa, NHCOGHS;,
N(REY(R®), OR'™ and ‘OCOR'' wherein R®, R®, R'® and R" are a
defined above; and

R* represents hydrogen, or OR'? wherein R is as defined above, or
R* represents the point of attachment of the -OCHZCECCHZNRR’ group;

wherein R® represents hydrogen or a lower -Ci.g Straight or branched

JT,bC!
zQVAEbC ! 9%

10% & ()-f 10% & ()-@g 10% & ()-6f 10%& ()-@ 10% & ()-y
100 100 10

hydrocarbyl group which may be unsubstituted or subsiituted by 1, 2 or 3 -

substituents selected from Cl, Br, F, OMe, NO; and CFj,

in the manufacture of a medicament for the treatment or prevention of neoplasms.

40. Use according to Claim 38 wherein the compound of Formula (I) is as defined
in any of Claims 1 to 38.

41. Use according to Claim 32 or Claim 40 wherein the neoplasms are located in
the uterus, ovary or breast.

42 Use according to any of Claims 38 10 40 in the manufacture of a medicament

for the treatment of paclitaxel- and docetaxel-resistant cancer cells,
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