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Use of Epothilones (n the Treatment of Bone Metastasis

The present invention relates to the use of Epothilones in the treetment of bone
metastases and bone tumors or cancers, more particularly in treating,
preventing or alleviating bone matastasis in a cancer patient.

The epothilones represent a new class of microtubule stabilizing cytotoxic
agents (see Gerth, I st al. J Antiblot., 1988, 49, 560-3, or Hoefle et al,
Angew Chem ([Applied Chem], 1886, 108, 1671-1873) These cytotoxic
antimiotic agents, block the mitotic apindle of a proliferating cell by binding to
the spindie-peptide tubulin, and thus cause apoptosis (K.-H Altmann, Cumr
Opin Chem Biol, 2001, 5, 424-431).

The natural products Epothflone A and B as well as soma of their synthetic
derivatives have recently found interest in connection with the treatment of
cancer, and a lot of work has bean done on their synthesis (K. Nicolaou et al ,
Angew Chem , 1898, 110, 2120-2153) and the syntheeis of modified structures

WO 98/07692, WO 98/02514, WO 80/67262, and WO 2004/014918 disclose
Epothilone derlvatives, thair synthesls and pharmaceuticat use

WO 00/6868589 deais with the synthesis and pharmaceutical use of Epothilona
derivatives having an alkenyl-, alkynyl-, or a cyclic ether contalning substtuent
at the 8(10)-position of the macrocyelic ring

WO 00/49021 discloses Epothilone derivatives with a halogaen substituent in the
16(3)-position and thelr synthesis.

WO 00/71621 disciosas a method for the synthesis of olefinic Epothliones

WO 88/26920 deals with the manufacture of librarlas of Epathlione analogs
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WO 98/43320 mantions, 1 2 very general manner the uss of Epoihfilonea for
the treatment of cancar

WO 03/074063 describag the use of Epothilones and Epothllone analogs in the
treatment of braln diesases sasociated with prolifarative processes

WO 04/050089 descyibes the use of congugaies af Epcthilones and Epothilone
denvatives (es effectors) with suitable saccharides aa sacchande derfvetives (ae
racognition units) in the treatment of proliferalive or singiogenesta-associated
POCENEs

WO 2004012735 describes the use of conugales of Epothliones and
Epothllons denvatves {as effeciors) with sullable blomoteoules (es recognidion
unita) In the treatment of prokfarative or angiogenasls-associated procasees.

WO 03007924 desafbes the combinabon of Epothionea wih a
biephosphonate, a plaiinum compotmd or a vasculostatio compound as use as
oombinstion therapy in the treaiment of, /misr alis, bone metastass

Mohe of thess publicstions, however, descnba the use of Epothilonss as
monotherapy for the treatment of bone metasiasis or bone tumors  In fact,
there |5 no general disciosure o suggastion m the prior art that pharmaceutically
gifechve amounts of en Epothions directly decreass bHamgn or malignant
prolfarafive processes In bones Thus the tzchnio] problem undarymg the
pressnt mverbon B to provide compaunds for the manufactre of medicaments
for use in the treaimeant of bote metastasaa and bang tumars or cancers The
eolutlon io thes technical problem e echisved by using Epathiiones aa descnbed
below for the manufacture of sakl medicaments

It has now unexpaciedly been faund that certan Epothilones can mhib@ bone
metastasls and growih of bone tumors or cancers, and thus show & beneficdal
gifect m the treaiment of mellgnant diseases metastasizing to the bonea.

Y3



10

15

w0 200602537 PCTYEPI0US (40

L

Accordingly, the present mvention provdes the use of an Epothlone n tha
manufecture of medicaments for use as an inhibdor of bone metsstasis and
beong tumor growth and 15 thua useful jor the treatment of mallgnam diseaces
metastasizing to the bones The vention aiso provides a mathod of inhiking
bone metastasis and bone tumor growth n a patient m nead of such treatment,
which mathod compnees the adminsstrabon to the said pabant of an effsctve
amount of an Epcthilona

The nvention alsc relates o methods of irealing bone metasiasls by oral,
prentel, rectal, or local, prefesably Inhalatonal, minavenous, or mirapadiianeal,
rmogt prefersbly intntvenous adrumstration of an Epothiione

In a parbcular embodimant of the presant mvention, the madicament containing
the Epotrilone 15 used to treat, pravent, or allaviate bone metastasis. The bone
matastasls results from cancer alsewhers in the body, for example, prostate
cancer, braast nancear, Why cancel, melanema, pancraalic cancer, coloractal
canoer, ovardan cancer and brain cancer In pardicular, tha medicament Is for
treating, preventing or allewiatng the sympioms of bane metasiass, more
particulerly n the treatment of bome metastasis in patiants with cancer, sven
more paficvlarfy in the treatment of patents with breast and proatate cancer
The madicamant may aiso be yssd to prevent or alleviate sympioms of pam
assoclated wih bone motsstases and ek of pethological fractures and
hypercalcema

In snother pasticudar embodiement of the preseni Inventlon, the medicament
contamning the Epothilone 1 used to treal, prevent, or slleviate pnmary bone
tumors or cancers, including bemign tumors and malignant tumore such as

stecsacoma, ¢hondrosarcoma, Ewing's fumaor, Glant cell tumor of bone, and
Chordoma

For the purposes of the preeent nvention, an Epcthilone 1s defined as a cyolie
molacule with a 15-membsred nng and vanable subshivents and
pharmacaulical activity as a cviostatic agent that binds to tubulfn (Atnes et al ,
Anal. Bioohem 1379, 95, 84-73, Job et a1, Caflular Pharmaco! 1983, | (Suppl.

YO
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1), 87-S10, Lichtner et al, PNAS 2001, 98, 11743-11748). An Epothlione also
includes Epothilone conjugates such as those described in WO 04/050089 and
WO 2004/012735 which are herein incorporated by reference

The prefemred group of Epothilones i that wherein the Epothilane molecule
contains a lactone or a lactame moiety

Preferrad Epothilones for use in the present invention are compounds of the
general formula

wherein

R' R™ are each Independently hydrogen, C-C:p alicyl, aryl, aralkyl,
or together form a —(CHz)-group where mis 2 to 5,

R*,R™  are each independently hydrogen, C,-Cs alkyl, aryl, aralkyl,
or together form a —(CHa)r-group where n is 2 1o 5, or are
C2-Cio alkenyl or C»-Ciq alkynyi,

R’ Is hydrogen, C:-C1o alkyl, aryl, aralkyi,

R“ R® are each independently hydrogen, C1Cy alkyl, aryl, aralkyl,
or together form a ~{CHa),~ group where p is 2 to 5,

\z,
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is hydrogen, Ci-Cio alkyl, aryl. aralkyl, COzH, COzalkyl,
CH,0H, CH,Oalkyl, CH;Oacyl, CN, CHaNHy, CHzN(alkyl,

mz. or CHzHall
are sach hydrogen, or together form an additional bond, or

together form an epoxy function,

18 0 ar CHZl

together I8 a group -H,C-CHr, -HC=CH-, -CaC-, -CH(OH)-
CH(OH)-, <CH(OH)-CHz-, -CHz-CH(OH)-, -CHx-O-, -O-CH-

g;gm , wheraby if G Is O then D-E cannot be
CHxO, or
together Is a group HoC-CH=CH

s a group C(=X)R®, or is a bi- or tricyclic aromatic or
hetsroaromatic radical,

Is O, or two groups OR®, or & C-Cy; alkylenedioxy group
(which may be straight or branched), or H and the group
OR’, or a group CRYR",

is hydrogen, Cy-Cio alkyl, aryl, aralkyl, halogen, CN,

Is hydrogen or a protecting group PG*;

are each independently hydrogen, C+-Ca9 alkyl, aryl, araikyl,

or togethaer with the methylens carbon form a & to 7-
membered carbocyclic ring;

la Q or H and the group OR'2,

is hydrogen or a protecting group PG
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PG*, PG

PCL/LP2MSN1 0400

i3 & group D-C{=0), OCHp, CHe-Ci=0), NR®™-C{=0), NR*-
S0,

a Cy=Cxy alkyl graup,
la hydragen, or CrCrp alkyi,

Is CeCag alkyl, CoCr oncioalid, which may conkain one r
more oxygen atome In the ring, ard, aralkyl, Cr-Cyp acyl,
arcyl, C1-Czo alkylaulforiyl, asylsulfonyl, TCrCzq allkyNalivi,
difC1-Coo  alkyl) urvisiyl, (C-Cxm akylidlandsiyl, oar
tri{aradkyl)siy,

a3 a single stereosomsr or a miiure of different sterecisomers
and f or 88 a phammaceutically soccaptabike sali thereof

Prefared Embodimants

The term "therapeuhcally affectve amount” £19 usad heveln refers to that amount

of a compound of the inverbon which, when admmisterad to an indmdual In need

thereof, 1 sufficiert to affact treatment, ea d efined below, for bone metastasia
Tha amaunt which conslifutesa a "therspsuiically effactive armount” will vary
depanding on the compound, the fisaage ard its sevarity, and the age of the
human to by treated, but can be determined routnely by one of ordinery skill in
the art having regerd to hrs own Emowledge s to this ¢eciosure

"Treafing” or "treatment” a5 used herain refers to the treatment of bone
metasiasls and/or bane lumers or cancers I an Individusd, and inolwde
() preveniing the disease from recurring in an mdividual, In particular,
wheh stch Indidual is In need of further medicamenious freaiment
after a previous surplieal or medicamentsus therapy,
{n)  Ihhibiting the disease, i 6 , armestng ke developmant, or
(ai} rebeving the direaes, .o , causing reqreasion of the disasas,

It
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The term "alkyf® as used herein refers to straight or branched alkyl groups, e ¢,
methyl, ethyl, propyl, isopropyl, r-butyl, (-butyl, n-pentyl, neopentyl, heptyl, or
decyl Alkyl groups can be perfluorated or substituted by one to five substituents
selected from the group consisting of halogen, hydroxy, C+-C4 alkoxy, or C¢-Cy2
aryl (which can be substituted by one to three halogen atoms).

The term "atkenyl" as used herein refers to a straight or branched chain
monovalent or divalent radical, containing at least one double bornd and having
from two to ten carbon atoms, 8 g, athenyl, prop-2-en-1-yl, but-1-enyl,
pent-1-enyl, penta-1,4-dlanyl, and the llke

The term “alkyny™ as used herein refers to a substituted or unsubstituted
straight or branched chaln monovalent or divalent radical, containing at least
one triple bond and having from two to ten earbon atoms, e g, ethynyl,

P'°P‘1'WV|- but-1 -yﬂ“. mm'd'myl- Pem'a'yn)"- and the like

Akenyl and alkenyl groups can be subshtuted by one or more substituents
selected from the group consisting of halogen, hydroxy, alikkoxy, -CO:H, -
COINM. 'NHII 'NOP.- 'Na. -CNI cl'cﬂ w. or c‘|"c m

The term “any” as used herein refers to an aromatic carbocyclie or heterocyclic
molety containing five to 14 ring atoms, e g, phenyl, naphthyl, furyl, thienyi,
pyridyl, pyrazolyl, pyrimidinyl, oxazolyl, pyridazinyl, pyrazinyl, chinolyl, or
thiazolyl Aryl groups can be substituted by one or more substituents selected
from the group consisting of halogen, hydroxy, alkoxy, -COzH, -COzAlkyl, -NH,
Alky-NHz, C1-Cao alicyk-thiolanyl, -NOg, -Nj, -CN, C4-Cxn alkyl, C,-C29 acyl, or Cy-
Cm acyloxy The hetercatoms can be oxidized, if this does not cause a loss of
aromatic character, ® g, a pyridine moiety can be oxidized to ghve a pyridine N-
oxide

The term "aralkyl" as used hereln refers to a group which can contain up to 14
atoms In the aryl ring (preferred five to ten) and one to sight carbon atoms in the
alkyl chaln (preferred one to four), ® 9, benzyl, phenylethyl. naphthyimethyi,
naphthylethyl, furyimethyl, thlenylethyl, or pyridyipropyl The ringe can be
substituted by one or more substituents selected from the group consisting of
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halogen, hydroxy, alkoxy, -COqH, -COAlKM, -NH,, -NOs, N3, -CH, Cr-Cyy alkyl,
Cr-Cap 20y, or G1-Copp acyloxy

Tha protectng groups PG can ba alkyl- andfor atyksubstituted iyl moleties, C—
G alkyl, C-C7 cycloalkyl, which may eonimn &n oxygen atom In the ring, aryl.
arakyl, G:-Cap acyl, aroyl, alld- or aryisulford. Groupe which can be easlly ba
removad from the moteculs are prefared, & 9. mathexymetind, methaxyetnd,
polystirvlene glycol, ethoyethyl, tetrahydropyramyl, tetrahydrofurand,
tmmethylell, trothylsiyl, Fhutyidimettwiai, friberzylsihd. trusopropylsilyl,
berzyl, p-nirobenzyl, p-meathoxybenzyl, as wel as alkylsulfomyl or arylsulionmyl.
Prefermrad acyl groups ana kormyl, acetyl, propwnyl, prvalayl, butyryl, or benzoy,
which &l can be substiuied by one or more aming andfor hydroxy mosetiag.

A prefarrad group & compounds of the generml formuda ag given above, wheraim
A-Y Is O-C(=0), D-E I3 HeC-CHz, G l2 GHz, Z15 07 R™, R'® are bisth Gy-Cyg alkyl
or form together a —(CHc),- prowp where p 8 2 to 3, A%, R™ e each
Indepandently hydrogan, C-Cp alkyl, Cx-Cyp alkemyl, or Ca-Gyg alkynyl, R? r=
hydrogar; R, R™ are each indepandenily hydrogen or Ci-Chyp alkyt RE ie Cy=
Cio oyl

Ancther prefarmed group is compounds of the geneml formulia es ghwan above.,
whersm R™, R® are each Indapsndently hydrogen, Cz-Crg alkeryl or Cx-Cro
alkyryl, R%, R form an epoxy function or together form an addibonal bond, W s
a 2-Methylbengothiazol-5-yl radical or a 2-Methyl-benomazol-6-yl radical or
Quinaina-7-1 radical

Of this grouip, a prefemed subgroup Is eompaunds sslectad from Ehe folloving:
(45,7R.85,88,13E/Z,165)-4,8-dihydroxy-1 8- 2-metmi-banzoxazn-5-yt -1 -cxa-
55,8, 1 -wtramethyl-7-(prop-2-en-1-yll=tyciohexadec-13-ena-2, 6-diona,

(168/R. 38,78, 10R, 11R,125 10R/8)-7, 11 -dihydroxy-10-(prop-2-an-T-y| 3-{2~
methyl-benzoxazol-5-y(1-8,8,12, 1&-tetramathyk4, 1 7-droxableyeio[14 1 0]
heptadacane-5,0-dicns,

VO
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{43, 7R, 88 98,13E/Z,188 -4, 8-ditmud roony=1 6-{2-methyl-benzttinazol-5-yi=1-0xa-
§,5,0,13-etramathyl-7{prop=2-en-1-yl Ftyclohexadec-13-ane-2,8-diona,

(tS/R.35,78,10R.1 1R, 125, 16R/5)-7, 11-dihwdroxy-10-{prop-2-an-1-43-3-(2-
mathyi-benzotinazol-5-4f)-8,8,12,18-ietramathyl-4, 1 T-dicxabicyciof14 1 0]
heptadecana-5,9-dlona,

(48,7R.BS,98,13E/Z,188)-4 B-dihydrowy-1 6-(2-methyl-banzothlazol-5-y)-1-0xa-
8, 13-dWmathyl-5,5< 1,3-rimathylen)-7-{prop-2-en-1-y| heyclohexadec-13-sno-2,6-
dione,

[18/R,25,7S,10R, 1R, 123, 16R/8)-7,11-cilvydroaty- 10-{prop-2-en-1-yi)-3-{2-
mathyt-banzothiazokS=y}- 12, 1 8-dimethyl-8,8{1,3-inmathylen)-4,17-
dioxabioyeic]14 1 Ohaptadecane-5,9-dione;

(45,7R,85,08,13E/L, 1654, 8-dihwdrooty-18-{2-methwl-benzothligzn -5-yl}- 1 -axn-
B,5,9, 1 3-tetrametiyl-7-{ prop-2-In-{-f}-cyciohaxadec-13-ana-2,6-dione,

{15/R,38,76,10R,11R, 125, 16R/9)-7, 1 1-dihydroxy-10-{prop-2-in-1-yi)-3-{2-
methyl-benzottuazol-5-y)8,8,12, 1 6-tatramathyi-4, 17-dioxabreyelol 14,1 1]
heptadacans-3 S-dione,

{48,7R,85.89,13E/Z,165)-4, B-dlilyudroxy-18-{chinoiin-7-y|»-1-0xa-6,5,9,1.3-
teframethwl-7-{prap-2-en-1-y}-cycichamdac-13-sne-2,8-dions,

(18/R,38.75,10R, 11R, 128, 16R/S)-7, 1 1-dihydroxy-1 0-(prop-2-en-1-yl}-3-
{chinolin-741}-8,8 12, 16-teiramethyl-4.17-dicxahicycio[14 1 Dheptadecane-5,9-
dione:

{18,38.75,10R,115,125,18R)-7,11-dLhydroxy-3-{ 2-rmatiy-benzothiazok-6-yi)-10-
{prop-2-an-1-yi»-8,8,12, 18-tetramathyl-4, 1 7-dioxaicycio]14.1 Olhapladecans-
5.9-dione,

Lo
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(4S.7R.8S,88,13E/2,185)4,8-dhydroxy-16-{2-methyl-benzothiazol-5-yi}- 1-aza-
5,5,9,13-tetramethyl-7-{prop-2-en-1-yi)-cyclohexadec-13-ene-2,8-dione, and

(1S/R,3S,78,10R,11R, 128.16R/S)-7,11-dihydroxy-10-{prop-2-an-1-yf)-3-(2-
methyl-benzothiazol-5-yi)-8,8,12,16-tetramethyl-4-aza-17-oxabicyclo[14 1 0]
heptadecane-5,8-dione

Another preferred group of compounds has the general formula as given above,
wherein R®, R® are aach independently hydrogen, or Ci-Cse alkyl, R®, R? form
an epoxy function, or form an additional bond, W 1s a group C(=X)R?, X is &
group CR'R", R is hydrogen, halogen, Cy-Cye alkyl. R*°, R"' are hydrogen/2-
methyk-thiazol-4-yl, hydrogen/2-pyridyl, hydrogen/2-methylamine-thiazol-4-yl, or
hydrogen/2-methylsulfanyi-thiazol-4-yi

Of this group, a preferred subgroup s compourxis selected from the following
(4S,7R 85,88, 13E/Z,16S(E))4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9, 1 3-tetramethyl-7-ethyl-cyciohexadec-13-ene-2,6-
dione,

(1S/R,3S(E), 7S,10R, 11R,12S,16R/8)-7, 1 1-dihydroxy-10-sthyl-3-(1-methyl-2-(2-
methyl-4-thiazolyl)ethenyl)-8.8,12,16-tetramethyl-4.17-
dioxabicycio[14 1 OJheptadecane-5,0-dione,

(4S,7R,88.9S,13E/Z,16S(E))4,8-dIhydroxy-16-(1-msthyl-2(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5«(1,3-trimethylen)-0,13-dimethyl-7-ethyl-
cyclohexadec-13-ena-2,6-dione,

(1S/R.38(E),75.10R,11R,128,16R/S)-7,11-dihydroxy-10-ethyl-3-{1-methyl-2-(2-
methyl-4-thiazoi)ethenyl)-8,8-(1.3-trimethylen)-12, 16-dimethyi-4,17-
dioxabicyclo[14 1 OJheptadecans-5,9-dione,

(4S,7R,BS,8S,13E/Z,18S(E))4.8-dihydroxy-18-{ 1-methyl-2-(2-methyl-4-
thiazolyt)ethenyl)-1-0xa-5,6,8,13-tetramethyl-7-propyl-cyclohexadec-13-gne-2,6-
dione,
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(18/R,38({E), 75, 10R,11R,125,16R/5 7,11~ hydrosy-1 0-propyl-3-{ 1-methyl-2-
(2-rmethyi-4-thiazoly|jethemyl}-8.8,12, 18-kt ramethyl-4, 1 7-dloxablcyclo[14 1 0)
heptadecana-5,8-dione;

{48,7R,B5,98,13E/Z,165{Z))~4, 8-t hyddroxy-16-(1 -luor-2-[2-methyl-4-
thiazohdethanyl)-1-0xa-6,6,7,0,13-pentamethyl-cyclohexardsc-13-ane-2,8-dlone;

{18/R.35(Z),75,10R,118,125,16R/B)-7, 1 1 ~dthydroxy-3-{ 1-flucs-2-{ 2-msthyl-4-
thiazolyl)athenyl)-8,8,10,12,16-pentametyl-4.17-

dioxabicyclo[14 1.0jhepindacane-5,8-dionea,

{48, 7R, 55.858,13E/Z, 165(Z))4, B-dihyarosy-18-{1-flucr-2-{2-methwi-4-
thiszoi)ethenyl»1-oxa-5.8,8, 1 3-tetramethyl-7-ethyl-cycichexadec-1 3-ene-2,8-
dne,

(18/R 35(Z),75,10R,118,125,16R/S) 7, 11-cihyd roxy-3-{ 1 - fluor-2-{ 2-mestfiyl4-
thiezoiyl jeihamA)-8,8,12, 18-tetramathyl-10-ethyl-4, 1 7-dioxableyclo{14 1 0]
heptad ecana-5.B-dione,

(48,7R, 85,85, 13E/Z 165(Z))-4.B-dThydrtucy-16-{ 1-fluar-2-{2-mathyl-4-
thiarolyljethany!)-1-0xa-5,6-{1, 3-nmethylan}-7,9,13-dmathyl-cyclohexadec-13-
ame-2,8-dione,

{16/R.38{Z), 7S, T0R, 118,128, 16R/8}-7.11-dihydroxy-3-{ T-flunr2-{2-meatfyl-4-
thiazolliathamd)-8,8-(1,3-ximethylan)-10,12,18-tnmethyl-4,17-
diaxabecyclof14 1 0] heptadecane-5 9-diona;

(45.7R,86.8S5,13E/Z,168(2)}-4,8-dImyxdroey- 16-{1-flucr-2-{2-methyl-4-
thizzolyljathenyl)-1-0xa-5,5+1,3-tnmethylan)-8, 1 3-dimethyl-T-ethyl-
eyciohexadec-13-gne-2,6-dons;

(18/R35(Z£),78,10R, 115,125, 16R/B)7,11-dihydraxy-3-(1-fluor-2-{2-mathyl-4-
thrazai)afhenyl)-8,8+{ 1,3 trmsthyien)-12, 168-dmathyl-10-athyl-4,17-
dioxahleycio[14 1 Olheptadecane-$,9-dione,
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(4S,7R,8S,98,13E/Z,165(2))-4,8-dihydroxy-168-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,7.9,13-pentamethyl-cyclohexadec-13-ens-2,6-dione,

(1S/R,35(Z),7S,10R, 118,125, 16R/S)-7,11-dIhydroxy-3-{1-chlor-2-(2-methyl-4-

thiazolyl)ethenyl)-8,8,10,12,16-pentamethyl-4,17-
dioxabicyclo{14 1 O]Jheptadecane-5,9-diona,

(4S,7R.88,8S,13E/2,16S(Z))-4,8-dihydroxy-16-(1-chlor-2<{2-methyl-4-
thiazolyl)athenyl)-1-0xa-5,5,9, 13-tetramethyl-7-ethyl-cyclohexadec-13-ene-2,6-
dione;

(18/R,35(2),75,10R,118,12S,16R/S)-7,11-dlhydroxy-3-(1-chlor-2-{2-methyl-4-
thiazalyl)ethenyl)-8.8,12,16-tatramethyl-10-ethyl-4, 17-dioxabicycio[14 1 0]
heptadecane-5,9-dione,

(4S,7R.85,9S,13E/Z,185(2))-4,8-dihyxiroxy-18-(1-chlor-2<(2-methyl-4-
thiazoiyl)ethenyl)-1-0xa-5,5.8, 1 3-tetramethyl-7-propyl-cycichexadec-13-sne-2.6-
dione,

(18/R,35(2),7S,10R,118,128,18R/S)-7,11-dihydroxy-3-( 1-chlor-2-{2-methyi-4-
thiazolyl)ethenyl)-8,8.12,18-tetramethyi-10-propyi-4, 1 7-dioxablcyelo[14 1 0]
heptadecane-5,9-dione,

(48,7R,8S,98,13E/Z,168S(E))4,8-dihydroxy-18-(1-methyl-2-(2-pyrkiyl)ethenyi)-1-
oxa-5,5,9,13-tetramethyl-7-propyi-cyciohexadec-13-ane-2,6-dione,

(1S/R.3S(E).7S.10R,11R, 12S,16R/S)-7,11-dihydraxy-10-propyl-3-(1-methyl-2-
(2-pyridylJethenyi)-8,8.12,16-tatramethyl-4,17-dloxabicyclo[14 1 OJheptadacane-
6,9-dlone,

(4S,7R,88S,0S,13E/Z,165(E))-4,8-dIhydroxy-16-{1-methyl-2-(2-pyridyl)ethenyl}-1-
oxa-6,5-(1,3-trimethylen)-9, 13-dimathyl-7-sthy-cyciohexadec-13-ane-2.8-dions,
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(1S/R3§(E),7S,10R,11R,128,16R/S)-7,11-dihydroxy-10-ethyl-3-( -mathyl-2-{2-
pyridyethenyl)-8,8-(1,3-trimathylen)-12,16-dimethyl-4,17-dioxabicycio[14 1 0}
heptadecane-5,9-dione,

(4S,7R.,88,98,13E/Z,18S(E))-4,8-dihydroxy-16-(1-methyl-24{2-pyridyl)ethenyl)-1-
oxa-5,5(1,3-trimethylen)-7,8,13-trimethyl-cyclohexadec-13-ene-2,6-dlone,

(18/R,3S(E),7S.10R, 11R,12S, 16R/S)-7,11-dlhydroxy-31-methy}-2-(2-
pyridyl)ethenyl)-8,8-(1,3-trimethylen)-10,12, 16-trimethyi-4,17-
dioxabicycio[14 1 OJheptadecane-5,9-dione,

(4S.7R,88,98,13E/Z,165(E))-4,8-dIhydroxy-16-(1-methyi-2-(2-pyridyl)ethenyi)-1-
oxa-5,5,8, 13-tetramethyl-7-propyl-cycliohexadec-13-ene-2,6-dlone,

(1S/R,3S(E), 78.10R.11R,12S,16R/S)-7,11-dIhydroxy-10-propy3-(1-methyl-2-
(2-pyridyl)ethenyl)-8,8,12, 16-tetramethyl-4,17-dioxabicyciof14 1 Ojheptadecane-
5,0-dlone,

(4S,7R,88,0S,13E/Z,188(Z))-4.8-dihydroxy-16-(1-fluor-2-{2-methyl-4-
thiazolvi)athenyl)-1-oxa-5,5<(1,3-trimethylen)-7.9,13-trimethyl-cyclohexadec-13-
ene-2,6-dlone,

(18/R.35(2),75,10R, 118,128, 18R/S)-7,11-dthydroxy-3-( 1-fluor-2-{2-methyl-4-
thiazolyl)ethenyl)-8.8-(1,3-timethylen)-10,12,16-dimethyl-4,17-
dioxabicyclo{14 1 0] heptadacane-5,9-dlone,

(4S,7R.8S,9S,13E/Z,165(Z))-4,8-dihydroxy-16-(1-chior-2-(2-methyl-4-
thiazoiyi)ethenyl)-1-oxa-5,5,8, 13-tetramethyl-7-ethyl-cyciohexadec-13-ene-2,6-
dione,

(1S/R.35(Z),78,10R, 11S,12S,18R/S)-7,11-dIhydroxy-3-1-chlor-2{2-methyl-4-
thiazolyl)ethenyl)-8,8,12, 16-tatramethyl-10-athyl-4,1 7-dioxabicycio{14 1 0)
heptadecane-5,8-dione,
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(4S,7R.88,08,13E/Z,165(2))-4,8-dihydroxy-16-{1-fluor-2-(2-methyl-4-thiazolyl)
ethenyl)-1-oxa-5,5,0,13-tetramethyl-7-ethyl-cyciohexadec-13-ene-2.6-dione,
and

{15/R,35(2),78,10R,11S,128,18R/S)-7,11-dhydroxy-3« 1-fluor-2<{2-methyl-4-
thiazol yl)ethsnyl)-8,8,12,16-tetramethyl-10-athyl-4, 17-dioxabicyclo[14 1 0}
heptadecane-5,8-dlone

Ancther preferrad group is compounds of the general formula as given above,
wherein R™, R® are each Independently hydrogen, C2-Cyo alkenyl or C-Cyo
alkynyl, R®, R" form an epoxy function or together form an additional bond, W 15
a group C{=X)R®, X Is a group CR'R", R® is hydrogen, halogen, Cs-C1o alkyt;
R", R"! are hydrogen/2-methyithiazok4-yi or hydrogen/2-pyridyl

Of this group, a preferred subgroup is compouns selected from the following
(48,7R,85,88,13E/Z,16S{E))-4,8-dihydroxy-18-{1-methyl-2-{2-pyridvi)ethenyl)-1-
oxa-5, 5,9, 13-tetramethyl-7-{prop-2-in-1-yi)}-cyciochexadec-13-ene-2,6-dione,

(1S/R,38(E),78,10R,11R,12S,18R/S)-7,11-dihydroxy-10-{prop-2-in-1-yi)-3-(2-(2-
pyridyl Jethenyl)-8,8, 12,16-tetramathyl-4,17-dioxablcycio[14 1 Olheptadecane-
5,8-dione,

(48,7R,8S,9S,13E/Z, 18S(E))-4,8-dihydroxy-16-{ 1-methyl-2-(2-pyridyl)ethenyl)-1-
oxa-§, 5.9,13-tstramethyl-7-{prop-2-en-1-y}-cyciohexadec-13-ene-2,6-dlone,

(1S/R.3S(E),7S.10R, 11R,12S,16R/S)-7,11-dIhydroxy-10-{prop-2-an-1-yl}-3-{1-
methyl-2-(2-pyridyl)ethenyl)-8,8,12,16-tatramethyl-4,17-
dioxabicycio[14 1 OJheptadecane-6,9-dlone,

(45,7R,8S,8S,13E/Z,16S(E))-4,8-dIhydroxy-16-(1-mathyl-2-(2-pyridylJethenyl)-1-
oxa-§, 5,9, 13-tetramethyl-7-<{but-3-In-1-yi)-cyclochexadec-13-ene-2,6-dione,

PCT/REPI003/010100
) %
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(1S/R,38(E),7S.10R, 11R,125,168R/S)-7,11-dthydroxy-10-(but-3-in-1-yi)-3-(1-
methyl-2-{2-pyridyl)ethenyl)-8,8,12,16-tetramethyi-4,17-
dioxabicycio[14 1 0Jheptadecane-5,8-dione,

(18/R3S(E),7S,10R, 11R,12S,168R/S)-7,11-dlhydroxy-10-(but-3-en-1-yi)-3-(1-
methyi-2-(2-pyridyl}ethenyl)-8.8,12, 16-tetramethyl-4,17-
dioxabicycio[14 1 D)heptadecane-5,9-dione,

(1S/R.35(E), 7S.10R, 11R.12S,16R/S)-7,11-dihydroxy-10-{but-3-en-1-y1)-3-(22-
pyridyl)ethanyl)-8.8,1 2,16-tetramethyl-4, 1 7-dioxabicycio{14 1 OJheptadecane-
5,9-dione,

(4S.7R,88,8S,13E/Z, 165(Z))-4,8-dihydroxy-18-(1-fluor-2{2-methyithiazol-4-
yljethenyl)-1-0xa-5,5, 8, 13-tetramethyl-7<{prop-2-in-1-yl)-cyclohexadec-13-ene-
2.6-dlone,

(1S/R,35(Z),7S,10R, 11R,125,16R/S)-7,11-dlhydroxy-10-{prop-2-in-1-y1)-3-(1-
fluor-2-(2-methytthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicycio[14 1 0) heptadecane-5,0-dione,

(4S.7R,8S,8S,13E/Z, 165(Z))-4,8-dhydroxy-16-{1-fluor-2-(2-methylthlazol-4-
yl)sthenyl)-1-0xa-5.5, 9, 13-tetramethyl-7-{prop-2-en-1-yi)-cyclohexadec-13-ene-
2.8-dione, and

(18/R,35(Z).7S,10R, 11R,12S,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-
fluor-2-{2-mathyithlazol-4-yl)ethenyl)-8,8,12,18-tstramethyi-4,17-
dioxabicycio[14 1 0) heptadecane-5,9-dione

Also preferred are the natural compound Epothlione B and compounds of the
general formuta as given above wharein A-Y is NR*'-C=0

The eynthesis of the compounds lated above is described In the Intemational
patent applications WO 08/07682, WO 00/48021, WO 03/041068, WO

PCT/EPI005010400 .L&
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03/041063 WO DO/BESBE, WO 04/050DRE and WO 2004/012735 which are
mcomporated herein by referance

For the use aceonding to the inventlon, the compounds can be fiormulated by
medhads inown | the art Compositions for the oral, rectal, parenteral or local
epplicabon ¢zn be preparad in iha form of tablets, capsulas, ganuiates,
supposiarigs, |Implantaies, atefla injectable agueous or oy solutions,
BUSPANEIONE ©r amulsions, sasroscls, salves, creams, ar gels, retard
preparaifons or relard Implantates The compounds may also be admunistered
by implantable dosing systems

The pharmaceuhcal acllve compound(s)} can thus be mixed with aduvanis
known m the art, such a8 gum aaic, taleum, starch, mannitel, methy| eollulose,
lactoge, surfactents such ag tweane® or MyN®, Magnaeium stearate, aqusous
ar non-agquasous camera, paraffin denvatives, watting agents, dspersing agents.
amulaifiers, preservelives, and flavore

The compaunde can ba used In e forrn of therr cathrates of -, B- or
cyclodeinn or of substituted o, B—, or Cyclodextmnes, or in the form of a
liposomal compoeltion, n paficdar a Mfposomal composfion comprising a
polyethylsneglyeol{ PEG -darlvalizad hpld

The nvention also reletss to phamaceutical compoeitions containmg one ar
more of the pharmeaceitically active compaunde hsfed abowve, and thelr usa for
the treatment and In the methads in accordance with tha presaat invention
Preferably, ona dose unlt ¢f these composiions cantaine about 0 01-100 my of
the pharmacautoally active compound(s) Tha dosage for the use according to
the Invanhon for a human ks about 0.01-100 myg per dary; a preferrad dosage ke
about 0 02-70 mQ pai day, a mare prefarred dosage & about O D4-46 mg per

dey

Compounds of the present mvention have demonstretes] positive results in bone
metastasis animal modsels  The compounds of the present [vention can be
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tested for utility through clinical trials, wharein the compounds are administered
to human bone metastasis patients and the endpoint determines whether the
compounds have any effect on bone metastasis The beneficial effects of
Epothilones to reduce skeletal-related events (SRES) in cancer patients with a
history of metastatic bone disease, can also be determmined directly through the
results of these studies or by changes in the study design known to a person
skilled in the art. SREs are defined as pathological bone fracture events, spinal
cord compression events, surgery to bons, radiation therapy to bone and a
change of antineoplastic therapy to treat bone pain

B
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The presant invention will be further Wustrated In the following Examp
Exa 1-In onh of Bone is Usin one {Bo
Metastagis Mode])
Model,

10

1

Human breast cancer MDA MB 231, Injected to NMRI nude mice intracardially

Teat Compound,

7.11-dihydroxy-3-{2-methyl-benzothiazol-5-yi)- 10-(prop-2-en-1-y1)-8,8,1 2,16-
tetramethyl-4, 17-dioxabicyclo[14 1 Olhaptadecane-5,8-dione

Expedmental Desion

Four days before tumor cells implantation, the basellne bone structure of the
mice was determined by X-ray 30 NMRI nude mice recelved 500,000 of MDA-
MB 231 breast cancer tumor cells Infracardially (Oay 0) The tumor cells
metastasized to the bones and the growth of the tumor in the bonas lead fo
bone destruction Aftar the period of 10 days (Day 10), 10 of the 29 animals
were treated with the Test Compound (10 mg/kg, Iv) The and number of
bone metasiases wers monitored 4 days before tumor cell Implentation
(baseline) and on Day 22 in each animal using the X-ray tachnology described

below

investigation of Bone Matastasie on Mice with Mammomat 3000 (Siem ens) (X-
Ray Technology)

Preparation of the Animals (eneesthesia, fixation)
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The mice underwent an anaesthesia with a mixture of Rompun ( Rompun 2%
Bayer) diluted with sodium chioride solution( Braun) by 1 10 and Ketavet {
Phammacia GmbH 100mg/ mi), diksted by 1 5§ with isotonic sodium chioride
solution Far application of the narcotics, 1mi sterile syringes (Codan Madical)
and cannula (Braun Sterican, size 18) were used

Once the tolerance atage was reached, the mice were altached to a 1 mm
strong acrylic giass and acditionally teped with & self-adhesive tape (sticky side
facing the animal) The acrylic glass served as surface on which the animals

underwent the X-ray

Instrumental Equipment / Mammomat for Monochromatic X-Ray

At the console of the Mammomat (run by the sofiware “Detector” (ifg) on
Windows NT piatform), the atandard satting of 35kV and 400mAs was adjusted
The setting was chosen in such a way to aliow a good contrasting of the entire
skoletal systern and Visibility of finest changea/aberrations of the bone structure
and morphology The rasolution of the systems fies at 0,27 ym

After initializing the Software the moduie "Zoomed Modus" was chosen for the
detector and the ROIls 2-3 were selected in accordance with the previously
selected positioning of the mouse The regulator image High was adjusted to
2000

The actual measurements were siarted as soon as the Offset measurings and
the reference measurings had been parformed The flexible tabie was brought
into positjon (80 mm) and was advancad at a speed of 25,0 mm/sec The final
position of the table was chosen In such a way that the entina body of the mouse
could be X-rayed all at once during the examination. The reference measuring
was subtracted from each gained Image and was stored as a DICOM-ile or as
a BMP-file.

PCT/EPI005/010400 /)‘p
19



10

WO 2006032537

Resuits

Analyslsofthekoaunentwaaperfonnedon Day 22 by evaluating twice the
constructed exposures of the mice and searching for destructive processes of
the skelatal system (focussing mainly on the long bones, spine and peivis) The
extend/area of the destructive processes/bone metastasis were determined with
a spacial DICOM-Software (based on Microsoft Excel)

Resuilts shown in Figure 1 show that the Test Compound inhibited bone
metastasis in the in vivo model and that a prolongation of iife time was
observed In fact, the sze of the bone metastases were reduced after just 12
days following a single treatment and Mean Survival Time was improved As
can be seen in Table 1, treatment with the Test Compound resulted ina 5 9
mm? Mean Tumor Area compared to 14 0 mmZwithout treatment. The overall
Mean Survival Time rose from 23 4 days without treatment to 31 6 days
following a aingle application of the Teat Compound in the treatmant group

Tabla 1
Treatment Mean Bone Tumor Mean Survival
Area Time
‘Control none 14 mmZ 23 4 days
Test compound 10mg/kg on| 58 mm?2 316 days
Day 10
Deacription of the Flaures

Figure 1 visualises the efficacy in the bone metastasis model The baselina
bone structure of the mice was determinad by X-ray (Animal #01, left). MDA-MB
231 breast cancer tumor cells were implanted intracardially into nude mice on
Day 0 (I e. four days after haseline) Treatment was started on Day 10 when
first signs of bone metaatasias were observed The same untreated animal,
whose survival time of 23 days is close to the mean survival tme (23 4 days) of
the untreated control group, has developed savere bone metastasis on Day 22
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(see white amows, middie) Animal #22 represents a typical member of the
treatment group whose survival time of 30 days is close to the mean survival
time (31 6 days) in the treatment group Size and amount of bone metastasis
are reduced The Test Compound was given in the indicated doae The size of
5 the bone metastasas afier Day 22 with and without treatment i8 shown
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2= h of Bones Metasinsis Using an Epothlione {(Bone
Matyatesis Nodel

hlode

Human breast cancer MDA MB 231, ijected {0 NMRI nuds mice ntracardsally

Test Compound

7,1 1-ditydroxy-3-(2-methyl-banzothiazoi-5-yi}-10-{prop-2-en-1-y)-8,8,12,18-
tetramethyi-4, 1 7-tloxableyclo{14 1 Oheptadecans-5,9-dione

Experimeanial Dealon

30 NMRI nude mce meceived 500,000 of MDA-MB 281 brasst cancer tumor
cells Intracexrdially (Day 0) The tumor cells metasiasred io the bones and the
growth of the tumar in The bones lead b bone deptruction In addiion, tha
davelopmant of tumors Rear the tumor cell Imechcn sie & observad Aftar 5
daya {Day 8}, 15 of the 30 animals were treated with the Test Compaund (10
maig, Iv) On Day 20 the experiment was lemineted and the skze and
number of bone metasiases were medsured in sach amimal using the X-ray
technology deectbead n axampla 1 In addilan, the numer of animale which
developed tumors at the fumaor ¢ell Injectian site wesa detarmined

Results

Reasults are shown [ Table 2

The mean number of bona metasiases 15 signifinanily reduced from 21 2 per
grnimal m the untrésted control group (Group 1) to 0 7 par animal In the group
treated with the Test Cothpound {Group 2)
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The mean size of bone metastases ls significantly reduced from 8 1 mm2 per

animal In Group 1 to 0 1 mmZ2 per animal in Group 2
The number of animals which developed tumors at the tumor cell Injection site is

reduced from 5 aminale In Group 1 to 0 animals in Group 2

Table 2
Group 1 2
Compound Vehicle Test
Compound
Dose [mg/kg] - 10
Application Lv Iv
Schedule [day] - 5
Number of animails 15 15

Number of bone-metastases [21.2+116 071080

Size of bone-metastases 8148 01102
Imm2]

Number of animails which
developed tumors at the 5 0
tumor cell injection site
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What ls claimed Is

Use of an Epothilone for the praparation of a medicament for use as an
inhibltor of bone metastasis or bone tumor growth

Use sccording to claim 1 whersin the medicament Is for treating,
preventing or allaviating bone metastasis

Use according o claim 1 wherein the medicament Is for treating,
praventing or alieviating bone tumor growth

Use acconding to claim 3 wherein the medicament Is used to treat,
prevent, or alleviate primary bone tumors or cancers including benign
tumors and malignant tumors such as osteosarcoma, chondrosarcoma,
Ewing's tumor, Glant cell tumor of bone, and Chordoma

Use according to claim 2 whereln the medicament Is for treating,
prevanting or alleviating bone metastasis in a cancer patient.

Use of any one of claims 1-5, wherein the Epothllone contains a lactone
or a iactame moiety

Use of any one of claims 1-5 wherein the Epothilone is a compound of
the general formula

RS RS
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wherein

R'II' R1b

R® R™

R* R®

R, R

PC/EP2005010400

are each Independently hydrogen, C-Cio alkyl, aryl, aralkyl,
or fogether form a ~{CHz)w-group where mis 2 to 5,

are sach independently hydrogen, C+-Cyo alkyl, aryl, aralkyl,
or together form a ~{CH;),-group where n is 2 to 5, or are
C2-C1o alkenyl or C2-Cyo alkynyl,

s hydme". c1'c‘|° 3“‘“- aMt mw-

are each independently hydrogen, C+Ciqo alkyl, aryl, aralkyi,
or together form a <{CHa)y~- groupwherepis 2to 5,

s hydrogen, CyCe alkyl, aryl, aralkyl, CO:H, CO2alkyl,
CHOH, CH:Oalkyl, CH2Oacyl, CN, CH:NH,, CHyN(alkyi,
ﬂWﬂi.ﬂa or CHZHalt

are sach hydrogen, or together form an additional bond, or
together form an epoxy function,

i8 O or CH;,

together Is a group -HzC-CHy-, -HC=CH-, -C=C-, -CH{OH)-
CH(OH)-, -<CH(OH)}-CHz, -CHrCH(OH)-, ~CHs-0O~, -O-CH>-

aﬁ'cn » whereby f G is O then D-E cannot be
CH-O, or
together 18 a group H.C-CH=CH,

Is a group C(=X)R®, or Is a b or tricyclic aromatic or
heteroaromatic radical,

s O, ar twa groups OR™, or a C-Cyp alkylenedioxy group
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R2|

PG, PG*

PCT/EP2005/010400 ),.:
2‘

(which may be straight or branched), or H and the group
OR®, or a group CR¥R",

is hydrogen, C+-Cyo alkyl, aryt, aralkyl, halogen, CN,

Is hydrogen or & protecting group PG,

are each independently hydrogen, C+-Cxg alkyl, arvl, aralkyl,
or together with the methylene carbon form a 5- lo 7-
membered carbocyclic ring,

is O or H and the group OR*,

Is hydrogen or a protecting group PG%;

is a group O-C(=0), O-CHz, CH2-C{=0), NR*'-C(=0), or
NR¥-S0;,

Is a C4-C alkyl group,
is hwmn or c1'c‘|° alkyls

{8 C1-Cyo alikyl, C4-C7 cycioalkyl, which may contain one or
more oxygen atoms In the ring, aryl, aralkyl, C+-Cxo acyl,
arayl, C,-Cyo alkylsulfonyl, aryisulfonyl, tr{Cy-Czo alkyl)sliyi,
di(C-Cgp alkyl) aryisiiyl, (CrCao alkyl) diarylsiiyl, or
tri{aralkyl)sliyl,

as a single stersolsomer or a mixture of differant stereoisomers, and/or
as a pharmacsutically acceptable salt thereof

8 The use of claim 7, wherein

A-Y

is O-C(=0),
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18 HzC-CHz,
|5 CH!-
1s 0,

are bath C4-Cyp alkyl ar tngather form a—{CHg)x~ group
wherem s 2 or 3,

are sach independently hydrogen, G+Cy alkyl, CoCig
alleeayl, or Ca-Cay alkynyi,

Ia hydrogen,

are sach indepandantly hydrogan or C+Cyy alkyl,

B Cy-Gyp aliewl.

The uga of any o of claumas 7 or 8, whalem

R™, R®

R R

W

are &ach ndapendently hydrogen, Cy-Cyn alkenyl or C-Cqp
aficynyl

fogether form an epoxy funciion er an eclditional bond: and

15 @ 2-Methyl-henzothszol-5-4 radical, & 2-Methyl-
benzmiazol-6-yi mdical, or a Quinoline-T-J radical

Tha use of dam 7, wherem the campound 1s selectad from the group

consisting of

{48,7R,85,85,13E/Z,168)-4,8-dihydroxy-18-(2-mathyl-benzoxazak5-y1)-1-
oxe-5,5,9,13-ietramethyl-7-(prop-2-en- 1-f)-cyclobexa deo-13-ene-2,8-

diahe,

o3
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(1S/R,3S(E), 75,10R,11R,128,16R/S)-7,11-dihydroxy-10{prop-2-en-1-yi)-
3-(2-methyl-benzoxazol-5-y1)-8,8,12, 16-letiramethyl-4 17-
dioxabicycio[14 1 0] heptadecane-5,9-dione,

(4S,7R,8S,95,13E/Z, 16S)-4,8-dihydroxy-16-(2-methyl-benzothlazol-5-yl)-
1-oxa-5,5,9,13Hetramethyl-7-{prop-2-en-1-yi)}-cyclahexadec-13-ene-2,6-
dione,

(18/R.38,7S,10R,11R,12S,16R/S)-7, 11-dihydroxy-10-{prop-2-an-1-yi)-3-
(2-methyl-benxothlazol-5-y1)-8,8,12,16-tetramethyl-4,17-
dioxabicycio[14 1 Ofhaptadecane-5,8-dione,

(4S,7R,88,98,13E/Z,16S)-4,8-dlhydroxy-16-(2-methyl-benzothiazol-5-yi)-
1-0xa-9,13-dimethyl-5,5{1.3-trimethylen}-7-{prop-2-en-1-yf)-
cyciohexadec-13-ene-2,8-dione,

(1S/R,35,78,10R,11R,125,16R/S)-7, 1 1-dihydroxy-10-(prop-2-an-1-yl)-3-
{2-methyl-benzothiazol-5-¥1)-12,16-dimethyi-8,8(1,3-trimethylen )-4,17-
dioxabicyclo{14 1 Olheptadecane-5,8-dione,

(4S,7R 85,88, 13E/Z,16S8)-4,8-dhydroxy-16-(2-methyl-banzothia zol-5-y1)-
1-0xa-5,5,8, 13-tetramethyl-7-{prop-2-in-1-yi}-cyclohexadec-13-ere-2,6-
dione,

(1S/R,35.75.10R,11R,128,16R/S)-7.11-dIhydroxy-10-{prop-2-in—1-yi)-3-
(2-methyl-benzothiazol-5-yi)-8,8,12,16-tetramethyl-4,17-
dioxabicyciof14 4 OJheptadecane-5,9-dione,

(4S,7R,8S,8S,13E/Z,168)-4,8-dlhydroxy-16-{chinolin-7-yl)-1-oxa-
5,5,9,13-tetramethyl-7<(prap-2-an-1-yf)-cyclchexadsc-13-ene-2,8-dione,

(18/R,38,7S,10R,11R,12S,16R/S)-7.11-dhydroxy-10-(prop-2-er~1-yl)-3-
(chinolin-2-yl)-8,8,12, 18-tatramethyt-4, 1 7-dioxablcycio[14 1 0]
heptadecane-5,8-dione,

A
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(18,38,75,10R,118,12S,16R)-7,11-dihydroxy-3-(2-methy-benzothiazol
5-y1)-10-{prop-2-en-1-y1)-8,8,12,16-tetramethyl-4, 1 7-dioxabicycio{14 1 0]
heptadecane-5,8-dione,

(4S,7R,88,8S,13E/Z,16S)-4,8-dihydroxy-16-{2-methyl-benzothiszol-5-yi)-
1-aza-5,5,9, 13-tetramethyl-7-{prop-2-en-1-yi)-cyciohexadec-13-ene-2,6-
dione, and

(18/R.35,78,10R,11R,128,16R/8)-7,11-d ihydroxy-10-(prop-2-en-1-yi)-3-
(2-methyl-benzothiazol-5-yi)-8,8,12, 16-tetramethyl-4-aze-17-
oxabicycio[14 1 OJheptadecane-5,8-dlone.

The use of any one of claims 7 or 8, wherain

R® R®  are each Independently hydrogen, ar C1-Cyp alkyl,

R, R’ together form an epoxy function or an additional band,

w Is a group C{=X)R®,
X is a group CR'RY,
R is hydrogan, halogen, or C+-Cyo alkyl, and

R™ RY  are hydrogen/2-methyi-thiazol4-yl, hydrogen/2-pyridyl,
hydrogen/2-methylarmine-thlazol-4-vi, or hydrogen/2-
methyisutfanylthiazol-4-y1

The use of claim 7, wherein the compound is selected from the group
consisting of
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(4S,7R,8S.85,1 3E/Z,16S(E))4,8-dIhydroxy-16-{1-methyl-2-(2-methyl-4-
thiazotyl)ethenyl)-1-oxe-5.5.8.1 3-tetramethyl-7-ethyl-cyclchexadec-13-
ene-2,6-dione,

(1S/R,35(E),7S.10R.11R,125,18R/S)-7,1 1-dihydroxy-10-athyt-3-(1-
methyl-2-{2-methyl-4-thiazolyl)ethenyl)-8,8,12,18-tetramethy-4,17-
dioxabicyciof14 1 0) heptadecane-5,9-dlons,

(4S,7R.8S,8S,13E/Z,165(E))-4.8-dihydroxy-18-(1-methyl-2-{2-methyi-4-
thiazolyl)ethenyl)-1-0xa-5,5-{1,3-trimathylen)-8,13-dimethyi-7-ethyl-
cyciohaxadec-13-sne-2,6-dione,

(1S/R,3S(E),7S.10R,11R,12S,18R/S)-7,11-dihydroxy-10-ethyl-3{ 1-
methyk2-(2-methyl-4-thiazolyl)ethenyl)-8,8-(1,3-tnmethylen)-12,16-
dimethyi-4,17-dlexabicyclo{14 1 Olheptadecane-$,8-dione,

(4S.7R,8S,9S,13E/Z,16S(E))-4,8-dihydroxy-16-{1-methyl-2-{2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,9,13-tetramathyl-7-propyl-cyciohexadec-13-
ene-2,8-dione,

(1S/R.3S(E),7S.10R,11R.12S,16R/S)-7,11-dihydroxy-10-propyh3-(1-

methyl-2-(2-methyl4-thiazolyl)ethenyl)-8,8,12,16-tatramethyl-4,17-
dioxabicycio{14 1 0] heptadecane-5,0-dione,

(4S,7R 85,9S,13E/Z,185(Z))-4,8-dihydroxy-16-(1-fluor-2-{2-methyi-4-
thiazolyl)ethenyi)-1-oxa-5,5,7,9, 13-pentamethyl-cyciohexadec-13-ene-
2,6-dione,

(18/R,35(2),7S,10R,115.12S,16R/S)-7,11-dihydroxy-3-(1-fluor-2<(2-
methyl-4-thiazolyi)ethenyt)-8,8,10, 12, 18-pantamethyl-4,17-
dioxabicycio[14 1 0] heptadecans-5,9-dions,

(4S,7R,85.98,13E/Z,165(2))-4.8-dIhydroxy-16-(1-fluor-2-{2-methyl-4-
thiazolyl)etnenyl)-1-0xa-5,5,9,13-tetramethyl-7-athy-cyclohexadec-13-
ene-2,6-dione,
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(1S/R,38(2),75,10R,115,1 25,16R/S)-7,11-dihydroxy-3-(1-fluor-2-(2-
methyl-4-thiazolyl)ethenyl)-8,8,1 2,16-tetramethyl-10-othyt-4,17-
dioxabscyclo[14 1 0] heptadecane-5,8-dione,

(4S,TR 8S.95,13E/2,165(2))-4,8-dihydroxy-16-(1-fluor-2-(2-methyi-4-
thiazolyl)ethenyl)}-1-0xa-5 5-(1,3-timethylen)-7.9,13-trimethyl-
cyclohexadec-13-ene-2,6-dione,

(1S/R,35(2),78,10R,118,128,16R/S)-7,11-dihydroxy-3-(1-fluor-2(2-
methyi-4-thiazolyl)athenyl)-8,8-(1,3-trimathyien)-10,12,16-trimethyt-4,17-
dioxabicyclo{14 1 OJhsptadecane-5,8-dione,

{4S,7R.88,9S,13E/2,16S(Z))-4,8-dihydroxy-16-( 1-fluor-2-(2-methyl-4-
thiazolyt)ethenyl)-1-oxa-5,5{1,3-rimethylen)-0,13-dimethyl-7-ethyl-
cyciohexadec-13-ene-2,8-dlons,

(1S/R,35(2),7S.10R, 118,125, 18R/S)-7,1 4-dlhydraxy-3-(1-fluor-2-{2-
methyi4-thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-12, 16-dimethyi-10-ethyl-
4,17-dioxablcyclof14 1 OJheptadecane-5,0-dione,

(4S,7R,8S,9S,13E/2,165(2))-4,8-dihydroxy-16-{ 1-chlor-2-(2-methyl-4-
thiazoiyl)ethenyl)-1-0xa-5,5,7.9,13-pantamethyl-cyciohexadec-13-ene-
2,6-dione,

(15/R,35(2),78,10R,118,128,16R/S)-7,11-dihydroxy-3-(1-chior-2-(2-
methyl-4-thiazolyl)athenyl)-8,8,10,12,16-pamamethyl-4,17-
dioxabicyclo[14 1 0] heptadecane-5,9-diona,

(4S,7R.8S,8S,13E/Z,165(2))-4.8-dMhydroxy-16-(1-chlor-2-{2-methyt-4-
thiazolyl)ethenyf)-1-oxa-5,5,9, 13-tetramethyl-7-athyl-cyclohexadec-13-
ene-2,6-dione,

. PCT/EP2005/010400 Aq_/
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(18/R,38(2),75.10R,11S,128,16R/8)-7,11-dhydroxy-3-(1-chlor-2-(2-
methyl-4-thiazolyl)ethenyi)-8,8,12,16-tetramethyt-10-ethyl-4,17-
dioxabicycio[14.1 0] heptadecane-5,8-dione,

(4S.7R 8S.9S,13E/Z,165(Z))4,8-dihydraxy-16-{1-chior-2<2-methyl-4-
thiazolyl)ethenyl)-1-o0xa-5,5,9,13-tetramethyl-7-propyl-cyciohexadec-13-
ene-2,6-dione,

(1S/R,35(2),75,10R,11S,125,16R/8)-7, 1 1-dihydroxy-3-{1-chior-2-{2-
methyl-4-thiazolyf)ethenyl)-8.8,12,18-tetramethyl-10-propyl-4,17-
dioxablcycio[14 1 0] heptadecane-5,9-dione,

(48,7R,85.88,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyk-2-(2-
pyridyl)athenyl)-1-oxa-5,5,8,13-tetramethyl-7-propyl-cyclohexadec-13-
ene-2,6-dione,

(1S/R.35(E),7S,10R,11R, 12S,16R/S)-7,11-dihydroxy-10-propyl-3{1-
methyl-2-{2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo{14 1 Olheptadecane-5.9-dlons,

(4S.7R,88,8S,13E/Z,165(E))-4,8-dIhydroxy-16-{1-methyl-2{2-
Pyridyl)ethenyl)-1-oxa-5,5(1,3-trimathylen)-8, 13-dimethyl-7-athy-
cyclohexadec-13-ane-2,6-dlons,

(18/R,3S(E),7S,10R,11R,12S,18R/S)-7,1 1-dihydroxy-10-sthyl-3-{1-

methyl-2-(2-pyridyl)ethenyi)-8,8-(1,3-trimethylen)12,16-dimethyl-4,17-
dioxablcyclo[14 1 0] heptadecane-5,9-dione,

(45,7R 88,88, 13E/Z,16S{E))-4,8-dIhydroxy-1 6-(1-methyl-2{2-
pyridyljethenyl)-1-oxa-5,5~1,3-trimethylen)-7,9,13-rimethyl-
cyclohexadec-13-ene-2,6-dions,
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{18/R,38(E),75,10R,11R, 128, 16R/8)-7, 1 1-dthydrony-3-{ 1-methyl-2-(2-
pyridyl)ethenyi-8, 8-(1,3-timethylan)-10,12,10-thmethyl-4,17-
diexabioyclo]14 {1 Dhepiadecane-i,9-diona,

{43,7R 88 08, 13E/Z,165(F) -4, 8-dihydroxy-16-{1-methyl-2-{2-
pyridylethanyl)-1-oxa-5,5.9, 13-tstramethyl-7-propyt-cyclohexadec-13-
£nn-2,6-Mone,

{18/R,35(E),75,10R, 11R,125,18R/3)-7.11-dIlydrooy-10-propyl-3-{1-
methyl-242-pyrndyljathenyl)-8,. 8,12, 10-4elrametivi-4, 17~
dioxabicysio]14 1.0)hepiadecanea-3 8-dlane

(45, 7R, 65,58, 13E/Z.163(Z))-4,8-dmhydvoiy-18-{ 1-fluor-2-( 2-mathyld-
thiazsif)ethemyl}-T-oxa-5,8{1,3-tnmethylan}-7.8,1 3-tnmeflyk
cyclohexadec-13-ene-2,6-dlons:

(18/R,36(2),78,T0R. 113,128,16RMA)-7,11-dhydroxy-3{1 fluor-2-(2-
methyi-4-thiazolyljsthenyl)-8,8-(1,3-tfmeathylen)=10.12,16-dmethy-4,17-
dimxabicyeia[14 1 0] heptedecanes-58-dikone,

{45,7R. 85,08, 13E/Z, 185{Z)}4,8-dRwd roory-18-{ T-chlar-2-{ 2-methyl-4-
thuazalyl)athamd)-1-oxa-5,5,9,1 3-tetramethyl-T-sthylcyciohaxadec-13-
ene-Z, 8-fone;

(15/RAB{Z)\ 753 10R, 118,125, 10R/E)-7,11-dhydroxy-3-(1-chlor-2-{2-
methwi-d-thisznlyljethenyl}-8,8,12,16-tetramethyl-10-athyl-4,17-
dicxabioyninf14.1 0] heptadecans-5,9-Soha;

(48,7R,8S,98,13E/2,165(Z)}-4,8-dhydroxy-18-(1-fluor-2<{2-methyl-4-
thiszolyl)ethenyl}-1-oxa-5,5,9, 1 3-mtramathyl-7-sthyl-cyclohexadec-1 A-
phe-2,6-dione, and

{#3/R,35(2),78,10R, 115,125, 16R/8) 7,11l hydroxy-3-{1-fluon2-(2-
methv-4-thiazmlylethenyl}-8 8,12, 16-tetramathyl~10-athyl-4,17-
dioabicyela]14 1 0] heptacdecane=5.8-dicne,

D
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The use of any one of claims 7 or 8, wherain

R® R®  are each Independently hydrogen, Co-Cyq alkeny! or C-Cyo
alkynyl,

R R’ together form an epoxy function or an additional bond,

w i8 a group C(=X)R®,
X Is a group CRYR"",
R® is hydrogen, halogen, or Cy~Cy alkyl, and

R’ R"  am hydrogen/2-methyithlazol-4-yi or hydrogen/2-pyridyl

The use of claim 7, wherein the compound is selected from the group
consisting of
(48.7R,8S,9S,13E/Z,16S(E))-4,8-dIhydroxy-16-{1-methyl-2-(2-
pyridyl)athenyl)-1-oxa-5,5,98,13-tetramethyl-7-(prop-2-in-1-yi}-
cyclohexadec-13-ene-2,6-dione,

(1S/R,3S(E),7S.10R,11R,125,18R/S)-7,11-dlhydroxy-10-(prop-2-in-1-yi)-
3-{(2-(2-pyridyl)ethenyl)-8,8,12,18-tetramethyt-4,17-
dioxabicyclo[14 1 Ojheptadecane-5,9-dlons,

(4S,7R,88.8S,13E/Z,16S(E))-4,8-dihydroxy-16- 1-mathyl-2{2-
pyridyl)ethenyl)-1-oxa-5,5.,9, 13-tstramethyl-7{prop-2-en-1-yi)-
cyciohaxadec-13-ena-2,6-dions,
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(18/R,35(E),75,10R,11R, 125, 16R/A)-7 1 1-dhydroxy-1 0-{prop-2-en-1-y{)-
3-{1-methyl-2-{2-pyridyljethenyl}-8,8, 12, 18-tmramethyl-4, 1 7-
dicxableycio[14 1 0] heptadecane-6,8-dlong,

(48, 7R85 958, 13E/Z, 1 65(E))-4,B-dihydraxy-18-{ 1-methy-2{2-
pyridylsthanyl)-1-oxa=5.5 0, 13-tetramatiyl-T-{but-3-1n-1 -yi)-
eycighexadec-13-are-2,6-dions,

(18/R,AS(EL 7S, 10R, 11R,128,18R/3)-7,11 -dihwwcd raxy-1 0-{but-3-In-1-4)-3-
(1-methyl-2-{2-pyridyliathenyl}-8,8,12, 1 6-tatramattyt-4, 17 -
droxabreyeiof14 1 01 hepiadecans-6.6-dione,

(18R, I5(E}75,10R, 11R,12S,18RS)-7,11-d hydnyxy-10-(buk-3-an-1-9}-
3-{1-maihyl-2-{2-pynidyljathenyi)-d,8.12, 18- tetramethyl-4,17-
dioxabloyelo[14 1.0] hepladecse-5,B-dione,

{1SM,3S(E). 75, 10R, 11R.128, 18RS 7,1 1 -dihyednoxy-10-{but-3-an~1-yi}-
32 2-pyrdyijatheny-2,8,12,16-tetratnathyl-4,17-
diaxabicyelo[14 1 Ojheptadacane-5,B-dione,

(45,.7R, 88,08, 13E/Z, 185(Z2))-4.8-cihydroxy-18-(1-fluor-2-{ 2-meéthylthrazal-
A-yathanyl)-1-0:a-5,5,8,1 3-tetramethyl-7-{prop-2-in-1-y)-cycichaxadec-
{3-ane-2,8-dicna,

{(15/R,35(Z),78,10R,11R, 128,16R/S)-7,11-dihydroxy-10-{ prop-2-in-1-4l)-
3+ 1-flucr-2-(2-matiwithiazol-4-yl)etheny)-8.8,12, 18-tstramathyl-4,17-
dioxabicycinf14 1 0] heptadecane-8,5-dione,

(45,7R.58.05,13EZ, 16&Z) -4, 8-dihnylroxy- 16-{ 1-flucr-2-{2-methyithiazol-
A-yljathrenyl}-1-nxa-5,5,8, 13-tatramethyl-7-{prop-2-en-1-y-cyclohexadeo-
13-2he-2,6-dlona, and

AG
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(18/R,38(2),7S.10R,11R,128,1 6R/S)-7,11-dihydroxy-10-{prop-2-en-1-yl)-
3-(1-ﬂuor-2-(2—methy|thlaznl-4-yl)eﬂ'|enyl}-8.8.1 2,16-tatramethyt-4,17-
dioxabscycio[14 1 0] hepladecane-5,0-dione

The use of claim 7, wherein.
A-Y is NR¥-C(=0)

The use of any one of claims 1 to 6 wherein the Epothilone Is Epothilone
B

A method of treating bone metastasis or fumors comprising administering
to an individus! in need thereof a therapeutically effective amount of an
Epothilone as defined in any one of claims 6 to 16

A method according to claim 17 of treating, preventing or alisviating bone
metastasis

A method according to claim 17 of treating, preventing or aileviating bone
tumor growth

A method according to claim 18 of treating, prevanting or alleviating bone
metastasis in a cancer patient.

The use or the method according to any one of claims 1 to 20, wherein
the medicament or the Epothlicne Is to be administered orally,
paraenterally, rectally, or locally

The use or method according to claim 21 wherein the medicament or the
Epothilone is administered intravenously
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8a 13503 Barlin (DE} PIETSCH, Hubsrtus [DE/DE] Ingwdlonenweg 147, 13127
Beriin {DE).

(81) Estacdos dosignades {(an la medida en gue no se Indique lo contrarg, para cada
bpo de proteccién naciongl duponible) AE, AG, AL, AM, AT, AU, AZ, BA, BE, B,
BR BW, BY BZ CA CH CN CQG, CR, CU CZ, DE DK, DM, DZ. EC, EE, EG
ES, Fl GB GO, GE, GH, GM, HR, HU, 1D, IL, IN, IS, JP, KE, XG, KM, KP, KR, KZ,
G, LK, LR, LS, LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MY, MZ, HA, NG, NI
NO N2 OM PG, PH PL FT, RO, RU 8C, 8D BE, 586G, 8K, 8L, 8M SY, TJ, TM
TH, TR TT,TZ UA UG, US UZ VC, VN, YU, ZA ZM, ZW

{84) Esxtados designados {en la medida en que no 8 Indkque o contrano, para cada
tpo de probeceidn regional disponibley Patents ARIPO (BW, GH, GM, KE L8, MW,
MZ, NA SD, 5L, BZ, TZ, UG, ZM, 2W), Patente surpasiabca (AM, AZ, BY, KQ, KZ,
MD RU TJ, TM), Patent: eurepea (AT, BE B3 CH, CY, CZ, DE DK, EE, ES, F,
FR,GB GR HU IE, %8 IT LT, LU, L'V MC NL PL, PT RO 8E 81, SK TRY
"IFTME DAPI (BF, Bl, CF, CG, Cl, CM, GA, GN, GQ, Gw, ML, MR, NE, SN, TD,

iy

Publicada

- con &l Infoerma de busquada Internatioral

- antes del vancinmento de I3 fecha Imite otorgado para reallzar enmendas sn las
rerandicaclones y serd repubhcado en la eventuslided da snmiendas

(88} Fechade la publieacion dal informe de bilaqueds Internacional 4 de mayo de

2008




Véanse las explicacrones (.Guidance Notes on Codes an Abbreviabons) al comienzo de
cada edicion reguler de la Gaceta-PCT para la explicacién del codigo de das digitos y de
las otras abreviaturas

(54) Titulo Uso de epotilonas en el tratamiento de metdstasia en hueso y tumores o
0pos de cancer en hueso

(57) Resumen

La presente invencion se refiere al uso de epohblonas en el tratamiento de metdstasis en
hueso y tumores o ipos de cancer en hueso, mas en particular para tratar, prevenir o
aliviar las metdstasis en hueso an un paciente de céncer
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WO 2006/032537 PCT/EF2003 /010404

Pao da epotilonas an al tratamarento de matastasrie so huwase
L= pre==n-¢ inrenclén 3e r=fiere al v=o de epolilora:
gry 2]l traLamis) ro e metdatasls com hueao ¥ TuTcres a tipaa
de CArZESr en aLe83, MES 2n perilcular were trata«, pravenir
o al_rsiar lLas mebastasis &an huese 51 4r peacielle we carsss
Las epctilonas represontan uwrda husva <lase de agentes
citotdxicna asvabilizantes <e mirratibolos ‘véass Gerth, &
et al , + Auntibior . 1996, 49, 369=-2, o hoa=ile et al , Ar-
gaw (wew [Aoplis=a Chem 1, 1996, 104, 14271-1F"J) Dichos
agancas c-Ltotqaxicge arf-m-zorigax, nioguean al buxo mitotice
de ira pélula prollferacziva iriindose al péptido del husa
tasuaing, y cacrsanda @5 esa mEner: la apovtasis (K H At~
gy, Cure Opild Chedln Bagl |, 2001, 5, 424-£231)
Qecrepovenle s5e ha agscusnlerte cue los producles alu-
rare= ppotiliona f v B asl como algunog de sus de-lvades sin-
E€blops som intezepantes sn relsclén con el trratamiente del
canzer, vV a¢ 1w realizade ruchés 2rcobaojo sobre an s _nbkezis
¥ hitolacu el =]l , Apgaw Clam , 1998, 779, E1:0-%153; v
La Lanlesis we sscructurss Todaiticadas
WO 93707€92, W 9202212, WD 55/67252, y WO 2004/0G149:1
rev=lz=n derivsdos de spo-ulons, avd slntedis y wso farmacdu-
klca

WO QU/EET0% se zefim_ e a la sirtesis v usc [armacdulice
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de derivados de epotilona c¢n un alquanil-, alguinil-éter, o
un éter ciclico que contiene suatituyentes en la posicién
6(10} del anililo magrociclice

HO 00/49021 revela derivados de apatilcna con un susti-
tuyente haldgenoc €1 la poalcidn 16(3) vy su sintesia

WC 03/71521 revela vn métode para la sintasis ds epata-
lonas clefinicas

WO 98/25929 se rafiere a ia fabrlcacién de babliotecas
c¢ anfilogow de epotilona

WO 99/43320 mancigna, de una manera muy gensral, ol uso
da epotilonas para el tratamasntd de cancer

o 03/074053 describe el uso de apotilonas y anflogos
de epotilona en el tratamiento de enfermedades del cerebrd
qua se asozian cen proceéesoa proliferativos

WO 04/050089 describe el uxso de conjugados de epotilo-
nas y derivados de epotalona (comc efecrores) cor sacéaridos
apropiados como darivados sacdridoa (como unidades de reco-
weimiento) en @1 cractamiento de procescs praliferativos o
quée 3¢ usocian zon ls angiogénesis

WO 2004/012735 aescribe »l uso de conjugados de epoti-
lanas y derivados de cpotilora (como efactores) con bicmolé-
culas opropladas (come unaidades de reconocimienzo} an el
tratamientoe de procesaos proliferativos ¢ que se ascclan con
la angiogénasais

¥C 037007924 describe la combanacién de epotilonas con
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i bifcsfonazo, un ceapue 3to de P48~ INE @ 41 Lcoopuesbs mas-
M lestat-co para uszar cono teran.A - combip2clba ¢v &L tia-
Lasionts, entre ofzan, de jeldstasis en o esa

S1n embargo, mingu.a de dicvas ouoalicacicies Jdeustripe
el u.o Jo eporilcha’ comp mrenoterapiu f3ra €1 TYETEMIANTY O3
M Ctadstag1s en huesce o —Lmoows en "mess De haecho, &0 ganscel
&7 el 3xle A'lerior Mo 98 revel= 7l sugisre oo caatidades
wlwt®ivas para 980 farmardurice we una epatilona casminayan
dircctamence prove=o- poelileralivos seplqncs 2 waligaoa en
huascs Feorz le tante, el orohusme tecrico que 2vbyace & _a
presunte 1nvencuon canslste en pros.sey compuestos para la
tebzicarion de pedicascntcs Dara util.zar en sl trutsmicr ko
dn mecastasi. en hueso ¥ rumares © tipos de sarcer eo hoesp
La solucidén a dicho problams téc uco se corsi¢us usando epo-
tilcnar smgin s& describe rAs adclante prara la fabricaraon
de cacheys medicamencos

Ahcia %8 na dasmiblerzo i1oesperadawente ¢re olertas
sn0-1lanas pueden lohuiElr las metdacasis en hveso y &l ~re-
cimicomie 40 OMOres o tipcs de cangsr A0 huasc, y 4 wLd Mma-
rera meescren on =necto baneficlo o an el tratan.erto ce en=
Eerrredodex nmaligias que proocicen metasta®is ep 1o huesos
Fzr 12 zantc, la presen—=2 invensidn vpreposclora al usa do
una eontilcna er l= Zebricaclé . de modicamenios paza utili-
zar cor. W Liusidor de 145 metestaals en ne=p y creca-

mienta tumdials en hiesos + por lo Lanbko &% ukll para ol tra-

£
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tanicntc de enfermadades malignas que producen metdstasis en
los huesos La anvencién también proporciona un mérodo para
inhibir metéstasis en nucso y crecimiento rtumcral en hussos
er un paclante que necesita dicho tratamiento, donde dicho
Tétodo ccmprende administrar a dicho paciente una canticad
aefastiva de una eporilonn

La invencidén también se rafiere a métodos pars tratar
matéstasis en huoscs mediarte adminastracién oral, parence=-
ral, ractal, ¢ local, preferiblemante pcr inhalaclién, intra-
verdsa, 0 intraperitconeal, nidn mids preferiblemente intrave-
ncsa, de una epotilona

En una forma de recallzac.é4n en particular de la presen-
te invencién, el modicamento que ccntiene la epori.ona se
1Trliza para tratar, prevenir, o alaiviar iras me-&stauis en
huesce Las metidstasis on huesa a causa de cAncer en cual-
quier lugar del cuerpo, por ejemplc, cAncer de préstata,
cin~er de mamas, céncer de pulmdn, melanona, cancer parcred-
tico, céncer colorrectal, céncer de ovarics y céncer or el
cerebzo En particular, el xedicamento es para tratar, pre-
venir o aliviar les asirtomas de las metdistasis en hueso, més
@1 particular en ¢. tratamianto de metéscasis en huesg an
pacientes con cancer, aun 13 en parficular cn ¢l traramier-
ro de pacientes con cAncer ds mamas o préstats El medica-
mento tamoaén se puede utilaizar para umpedir o aiiviar los

sintomas de dolor que ze ascclan con las metdstaals ea huesc
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y el russgo de fracturas patoldgicas e hiporcalcemla

=n otra forma de realizacién en particular de ia pre-
sante 1invencién, el medicamento que contiene la epotilona se
uti.iza para tratar, prevenir, o allviar tumores pramarios ©
tipos de céncar en hueso, gque incluyen tumores banignos ¥y
tumcscs ralignos como D e} oOsteosarcoma, condrosarcoms, tu-
mor de Ewing, tumor de hueso de células ¢gigantes, y cerdoma

Para lcs propbiltos de la presente invencién, una epo-
rilona se define como una xolécula ciclica con un anilile de
16 miembros y diferentes Justituyentes y acllvidad farmacéu-
tica come agente cltostdtico que se wne a la wbuling (A3nes
et ol ,Anel Baocskem 1979, 58,64-73, Job et al ,Cellular
Pharnacel 1993, I (supl 1I),57-S10, Lichtner et al , PNAS
2001, 98, 1.743-11748) Una apotilona también incluye conju-
gadoa da epotilona comd p ej aquellos gue s5e deacriben en
WO 04/020089 y WO 2004/012735 que se incorporan agai como
referancia

El grups preferido de apotilonas ey aquel dende la mo-
lécula de epotilona contiens una unicad lactona o laccama

Lav aepotilonas preferidas para ucilizaz en la presenlLe

arvencid L 30r compuestcs con La férmula genaeral



10

20

donde

r*, R™® son caca unc en forma independisnte aldrégeno,
alquilo Cy-C,;, arilo, aralgualo, o fcrman juntos un grupe -
{CH3)~ donde m es entre 2 y 5,

R*, R® son cada uno en forma independiente hid=zégeno,
alquilo C,~Cic, arile, aralquilo, o forman juncos ur grupc =
(CHa},- donde n es ontre 2 y 5, o son alguenilo Cp-Cys o al-
quanilo C;-Cyo,

R! es hierdgeno, alquilc C;=Cyo, arilo, araiquilo,

A", R® son cada unc en forma indepondiente hidrégeno,
alquale C,-Cia, azile, aralquilo, o forman juntos un grupe -
{CHalg- donde D es ertre 2 y 5,

R® es hidrégeno, algralo C,-Ci, arilo, aralquilo, COF,
COo;alquilo, CHKi04, CHyOalquile, CHx0acllo, CN, CkiNH3,
(MaN{alcuala, acilo)y,;, o CHaHal,

R%, R’ son caaa uno hidrigeno, o forman juntos una unién
adicicnal, ¢ forman juntas una funcidn epoxi.

G 68 O o Cdy,

D-E juntcs son wun gzupo -HC-CHi~, =HC=CM-, ~C=C-, -
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CH({OH)-CH{OH)-, =CH{OH)-CHy=-, =-CH-CH{Od)~, <=CHp-0O-, -0-CHx=
° cngcn

de manera tal que 3i G es C entonces D-E no puede ser CH:-0,
o

D-E~G juntos son ur ¢rupo H;C-CH=CH

W aes un grupo C{=X)R', o es un radical azomitico o
hetervarcmatico bi- o triciclico,

% &5 O, o dos grupos OR¥, o un grupe alquilendioxi Ca-
Cia

'quve puade ser de cadena lineal o ramificada), o H y el
grupe 03%, © un grupo CRRY,

R® es hidrdgonc, alquilo Cy-C.., arilo, arasquilo, halé-
geno, CN;

' ¢a hadrogeno o un grupo protecter PGF,

R**, R'* son eada uno en forma indepondiente hidrégeno,
alquilo C)-Cy, arilo, aralgquile, ¢ junto con el carbons del
metileno forman an anillo carbociclico de ertre 5 y 7 miem-
oS,

Z es Oc Hy el grupo ORY,

R!* es hidrégeno o un grupc protector PGR,

A~Y es un grupo 0-C(=0), 0-Ckj, CF;-C{=0}, NR¥-C(=0},
NR*}-50;,
R*® av un grupo alquilo C:~Cip.

R es hldrégeno, o algquile C;-Cy,

PG*, PG" es alquile C1~Cz, ciclealquilo C.-Ci, que “uede
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contener vnoe 2 mas atomos de oxicenc er cl arillo, axile,
aralqu-lo, ac.lo M~Ca, a10.]9, alguigellicnile 23=Czp, aril-
sulfon_i1a, tr_ialguil r,—Cxpisilizo, dliargoal Ca-Cpy) mcil=i-
Tile, [Aalouil Cy=Calidaaraisslalo, o tri,araljuilisilile,
cexe wr fnlie duletwozi.omerp o una TeEzela da diferen—2e =3-
tersoiadmeras,

ffa como Lne 581 de lea masmes eoepbtao_e pEra usc Zarmacén-
Li&e

Faormnas ¢e realizacidn proferldas

S2glin a= usa agua, &1 bérmino “cant.dsd efecti{iv= Dpara
ueEe terapiutice” s¢ reflere A Aguellas curldad de L1 compuen-
tc d= l: invencich Jue, Cuands so adminiatis a un indiviauo
que la ragasita, ea svf.c.ente pars efectrar sl tratamicrto
da metascasls er hucsc, sagin =¢ dofine mAs adelda ke La coo-
-1dRd 212 comsTaTi & una "wanticdad afsct_va para 1aos Torasdu-
tlee” varined Jdeps wleqde de} conpuaste, de l= snizrmedac ¥
de a1 giavecac, ¥y og la &dad Jdel ‘umano = as va a tiatar,
perc =lggien COM uUna AXperiencla Norkal en ¢l arto la puede
dorormliar us Mawes ruliperlo en base a sn proplc 2mMog.-—
miAMte ¥ al preasente dooumnnto

Sepun 2= Lsa =qui, *tr=tar” o “nracamlenta” so refiexre
al tralamien 2o Je jelisiasim sn huaao y/n SERsTes ¢ clpoe de
ceEncAY AN KlA52 en un individuo, o ancloye

I-." RIZeverir ls =—eca<rencia qle s enfemedsd en un lndi-

viduc, er pa-ticpiar, cuande dicro indaivedoo wcasika Ezata-
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viantoe adicicnal cor rediraponteosd luess as nna ankezlor Lezs-
p1a qi-rtrglca ¢ cov1 MECLOATISNTAS)

f11) inhibir ls antezmecdes, <3 Jicrr, Jecen=t % desa-
¥r¥prig O

tlis) a2liviar ra &nfsrmedsd, Aa dacir, fap=ar la rogra-
aldy de la enformecde-d

feqitr e opsa agqui, ol témmine “alonala’ we ref_srze wur
grepas arcuile de cadena 1ineal o r=titicada, p e , nelile,
&%1lz;, psoo-ln, l=oprupals, a-butile, c=bucila, npen-
tTilo,neopertils, 1¢5tig,¢ decille Tas qropos alqallo ouddan
eatar parflucradcs © ;i scibtl ido= ron snlze wha y cindo sus-
tituyentzs= que 58 seluccienan e@'fre el grupc ¢ude SONSIETE D
halrgeto, 1zeroxl, aircox: -2, © arlle Cp=C._ (caa preca
esta. Hati1tuids qon fnrrs wr y —rem slonos JJe haldgune)

Saqun sA ma= equi, el bémiro “.lgue 131y ap roflere a
ulL ragiLal moe ovailzyzs 5 divelents de cadens lineal o TEma-
ficada, que centiene por I menca una dobla unicn y col er-
Exe oox v olex Sleac: de carsorns, por &j]eTplc, =tenils,
SO y-E-Lh-1-110, SIt=.=ana ki, ovens-1-enlla, panta-1,4-
¢iensls, abtoetara

Sagls v usa acul, 21 rérmino “alguinilc™ ae refiere &
Lr radical monovalente & divalente, =Lstatueco o ro sasta-
brado, de cadepz 2l eal o rdaifacaca, ue CoOntlens o Lo
merols wiwa triple widn y entie 008 , diez ETomca ©e CAaTIONG,

FOr ejemaeo, e-1mlo, prop-l-imlo, buyt-l-i-aly, penl-1-
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inilo, vent-3-inilo, etcétera

Bl alguenilo y 158 grupos alquenilo pueden estar susLi-
tuidos con wno c MAs sustituyentes que se seleccionan entre
¢l grupo que consiste er halédgeno, hidroxi, alcoxi, -COgF, -
CO:Alqu.io, -AFz, -NG:, =Ny, -CN, acilo C,-Cy, o aciloxi C,-
Ca

Segin ase usa aquf, al térmaind “arllo” se refiere a una
mwnadad arcmitica carooclc.ica o heterociclica que conciene
ertra cince ¥y 14 Adtomos en el a1illo, por ejemgle, fanile,
naftilo, furale, tienile, piridilo, pirazolilio, pirimidini-
le, oxazclllo, paridazinilo, parazinile, guinoiilo, o tiazo-
lile Les grupes orilo pueden estar Justituidos cen uwie o
mis sustiTuyentes que se selecclonan entre el grupo cve con-
siste en halégeno, hidroxi, alecoxi, -COxH, -CQzaiquilo, -Nk,,
81c13)1=HH2, alguil-tielanile (3-Cz, =-NOp, -N;, =~CN, alqullo
C;=Cpo, acilo C3~Cyc, © aciloxi ©;=Cz¢ Los 1cterodtomea pusden
estar coxidados, a3l esto nc cauza la pérdida dol cordctmar
arcmitico, por ejempla, una unicad piridina puede estar oxi-
dada para dar una piridina N-6xido

Zeydn se usa aqui, el térrmino “aralquilo® s¢ refiere a
1 grupe cue puede contener aasta 14 Atomos en el anille
darxlico (3e preficre eitre cinco y diez} y entra unec y oche
dtomoe de carcbono en la cadena algquilica (se prefiere entLre
uno y cuvatro}, por ejemplo, bancilo, feniletilo, naftilreti-

lo, naftilaetilo, furilmetilo, tieniletilo, o piridilpropilo
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ing 2uillos sueden estar =usatitildos con uno o Jwy sauslllu-
Jan~2% gL= se beleccicnan evtre ol grupe gue copsiate en
baliuene, hidrexi, alcoxi, =00:H, —{QATquilo, -HH;, -HDy, -
M3, =CH, a8lqousn Ca~Caye ardllo C)=Cop, o arilexrl O, 1

05 grupws proleclLores B _edsn ser wunldades a-laile
suglilulicas con alguile v/ arilay Alm .l C-Czyy clcloal-
ile L4+, gue puade copteper un Slepn de oxigond ch &
anillo, arilo, orzlgulle, aciia (q-Lq, &a2elise, alpil- =
arilsvafonilec Se presieran loa qooes Jque _2 poeden <limi-
nar fad~ilments de lan mnligul=s5, por ajamwlo, relcxiwetilo,
meloxferile, polictilenglicel, etoxiet.la, Tatrahirdzopdr=ni-
lc, tetrahildrocfaran.as, toimetar=1l4ila, t-_stailsilidas, ¢E-
but.ld_merila_1_1p, “ribwncailsilile, erllscprepilailila,
bcacrlo, S-nitrabencile, p=metoXa2encile, asi rceme alqual-
aulfonlle o ar.lsarfonain Tos gzypos ac-lo prederidoe son
tormxla, apetlle, propiorils, pivaioila, bukizils, ¢ benzoli-
-2, tadoa lea cpales pruedsn &stir suatitu.dss ccn un® © mWés
1nadardas am-nn y/o hidreza

M grope prefesido sl loa compoesilod cor la [Horula
genarc]l gQue 26 dic antes, donds A=Y 83 O=Ci=0y, [=E =23 h(=
Chz, 5 P35 CHzr 2 mz 9, R, R son ambes atquile Cy=Cie © for-
mar Juntis un Jrupe —-ICHy' - Jdende p es enlre 2 ¥ 3, R¥W, o=
sor caca und en fowma ircependicnte ] idrégews, alguilo -
Cioy lguer_lo C-Cy, o alguirilo C3—Ciy, R es hidrdgeno,

R**, F™ Lov tudd 170 wr formn lopdepe wivnle L-arogens o al-

6!
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gullo C,~Co, R® @8 algui_o Ci-Cy

Otrc grupo preferldc acn 1os compuestos con la férmula
general que se dio antes, aonde R¥, 8™ son cada uno en for-
ma independiente hidrégeno, alquéenilo C3-Cis o alguinilo C;-
Cisr RY, R’ forman una funcién epoxi o forman juntos una
unién adicicnal, W es un radical 2-metil-bonzetlazol-5-1lo o
un radica. 2-metii-benzoxazol-5-ilc o ur radica: quinolina-
1-1lo

Ca e3te gruypo, un subgruno preferido son los compuastos
cue 4@ seleccionan entre los siguientey

(4s,7%,85,55,13E/2,165)-4,68-dihldrox1-16-{2-metil-ben-
ZoXAazZol-5«11)-1-0%xa~5,%,9,13-tetrametil~7~(prcp-2=en-1-11}~-
cliclohexadec-135-8n0-2, 6-dicna,

(15/R, 35,75,10R,11R, 125,16R/S)=7,11~-dihidroxi-10-{prop-
2-en-]1-11)-3-|2-metil-banzoxazol=5-11)-0,6,12, 1€-tetrametil-
4,)7-dioxaniciclo |14 1 Q] heptadacard-5, 3=d.ona,

(45,7R, B8, 95,13E/2,16S)-4,8-dih1droxi-16-{2-petil-hen-
2ctiazol-5-1l1)-1-o%a-%,%,9,13-terrametil-7- (prop-2-en-1-11}-
ciclohexadec-13-aro-2, 6-diona,

[15!&,33,?3,10R,11R,125,16RI5}-7,11-61h1d:cxl-10-iprop-
z-en-1-ii}-3-{Z2-metil-benzotiazoi~5-11)-8,8,12,16-tetramerid
-4,17-cioxabiciclo {14 1 0) hepiadecano-5, 9-dicna,

{45,7R,85,93,13E/2,168) -4, 8-dihidrexi-16-(2-metil-hen-
zotiazol-5-i.}=1-0xa-9,13-dimetil-5, %-(1,3-trimazalenr)-7-

{prop~2-en=-1-il)-ciclchexadec-13-eno-2, 6~diora,

oL
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(158/P, 35, F,1CR, 11F, 125, 16&/8' =7, sa ~dahadrexa- L ]- \prop-
cren=-c=11}=3-\2-wmetil=benzot.Azo0l-5-11v-22, 16=dimst1 |-E, 8-
{l,3-tramatileni=4, 17-dloxanrcaclsa [14d » G1 hep-=decapp-E, G-
tdieaa,

{43,3R,E5,95%, L3B-2, LEu) ¢, B-otadreyr-10-121ez1]=
o rvgatrazor-L=51)=]1-gx5-5,5,9,13-Letramet1l=7= (brop-2-11~1-
11) =cicloaaxadec-13-ano-2, b=d1iona,

{i5/R,35,73,1Ch 11E, 135,16R/S)-1, 21=ilbhadzox1-s0=iprcp-
2=1n-1-1_)=3=2-matil-bevzolliasni-5-11)-8,8,1%,16-trat rere=11
-4,17=n. ~axnbaclcle (14 1 C) hepradecanc—“,5-diapa,

43,7k, 85, 35,1 }E/2,165)-4,8-dinadroxi=16~ (N inelan~5-
11)-_-oxs=5,5,%,1'-tecranwtil-7-{prop=2=en~1-1]1-
clcrobeyadec-13-gp3-2, §-d1ona,

Pl Ry 35, 75, 109, 14R, 428, a6R/S} -7, 11-cibhadrezl-10= (prap-
2-en=]=111—- -{guinclip-"-11,-8,8,12, 16-tetranec.l-4,1!-
dooxz=bacicly [14 1 Q] heptadecano-%,9-dicna,

[15,558,78,1CR,115,12%,15R,; -7, 11-dinidreza-3-  2-met1l=
tanzrctlaznl-%-1l)~:d- |prop=-2-41=-1-11,-8,8, 12, 1 f=tetrereril-
1;1"=dsoxublelcle 214 ¢ 01 hepsadecanc-%, ¥=ddana,

(1<, "R, 8%,9%, 13E/Z,1u5)-4,%-dluidroxs-16- (2-mec1l=
benrot.azqal-3-111-1-4:a-5,5,9,13-tot_amec1l=-T=’prop-2-an-1-
11l)-crzlchexacec=13=eno-1, —dian=, y

1 1€k, 25,75 1IR, L, L2F, tER/2] -7, 11-diradroxi~10- ,prop=
d=er~=1-11)-3-12-mer1l-tenzotiazel-F-.1}-8,5,12, lo-tekrarmeis

=4-3sza-17-oxabiciclo [14 ] O]lheptacecancs-5, B-clona
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CLee grupe proforids de compuostoa “iense 1a fArmuls Ja=-

B won (ada uo 1 foomn

nezal cia ¢ dic aphes, gonce R*Y, R
1deper daunle buid-oge w, o algule Cj=Cjg KR4, 2° forman una
funcrdn epoEl, o fomar gna unien sdic.onal, W es3 un grupa
C1=X)F"1 ¥ 3 un gx po cPR", F* e. hid=égero, haldgeoo, i1l-
gurio Cp-Cppr A", ' 8¢ hdrégens/2-metil-Liazel-4-ils,
Aruéeanc f2=9aradala, hudravanc/2=-met.lamina~toiazol-1-4u0, ©
nac1granc/2=wmatel sulfani 1=-r1azel =4=. 40

De ¢oslo gropa, 4 subgrupo preaferide sor lca compuestos
Cue 48 Jelecr.lOonEn =Ntre loa aiguientes

£z, IR, 85,35,13=/Z 163 (E11 -4, E-ditluaroxi-1&-fl-mali]l-2-
12—pertal-d-Liacsalalielearl i =1-ex8-5,5, 9, 13-Letratmrtil-"—xLiL
cucilohinzadec=1.=an2=Z, 6=dicna,
18/F,A5(EY,"5,20K,11R8,125,16R,51-", l1-dlhid=cei-10-

etll-3= i-metil-Z=~{z=-retil-4d-tiazoslitatrenis)-8,.6,12,16=~ te-
tran=til-~, 1'-diox=biciclc |14 . Et lraptsdecaro-5,9-diors,

149, "R, 83,398,13E; 2,163 (E] } -4, E-dir veroxi-1E-{i—ymlal-3-
12=metil=f=t,azolilintenili=l=cxa=t,5={l,3~trametailen)=-9, 12~
dims=11- S-sti] ciclechexadec~1l3~eno-2.45~diona)

fss/R, I8/E), "a, 10K, 11K,125,16R, 'S) -7, 11-dihidvexi-1]-
etilw3-t=retll-z-2-getil-4-tiazoalilictenis) -6, 6-1, 3-
bramatile1-1%,15-dametil-4,17-dioxabiciclo |14 = 01 Fapta-
eerfuno=5, =alonz,

i4%, 7K, 8R, 95, 17B/%, 1653 (B) * -1, 8-dlhidroxi -16- { 1~metl] -2=-

|2-Tatil-Li-t_mzzlal)etenil)-r-oxa-5,5,9,14-ce-rotetrl-"-
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2icul=riclonexacdes-13-aro=-2, 6-dleoa,

1E/F,33/E1, 79,100, 117, 023, 16R/%5' =7, L1=c1 hadrgx1-10-
Jropil-3-ii=mec.l=Z={Z-mat11-1-+lazolil ete=21-8,8,12,16-
carreTetil-4, 17=-Jloxabiciclo [LE 3 )] heptadecano=5, ¥=c.ona,

[4a, TR, 85,55, 130/8, 165 18] r =1, F~dahveroxi-1b-\1-fluac-2-
12=mati]l-4-vrzzclil)etenil)-1-oxa-5,5,7, 49, 13-pentametil cL-
clohexadsc-la-unc-2, 6-dicna,

(15/R,351%), 75, 10R, 115,125, 16R/5) -7, 11 =dahad=ore-3- 1-
fingr-2- [(2-m=etil-4-tiazolil)sbural-E, 8, L0, 12, lé-punLasztal
=4, 17-dboxabkicicle (i 1 0) reptadecenc—I, 9-dicna.

49,74, 8,95, 13E: 7,155 17V iwd, B=daihadrexi-16- [1-Flao=-2-
12=metli-1-trazclitisten_1)-1-pxa-5,%5,3,13-tutcamalil-1-aris
cicloe wxadec-13-210-2, C-Lidua

{150, 33(2), 75, 10R, 115,125, LER/3~7, 1 l-diPi ada - 1= | -
slugc=2- \E-pulit-c-klagxy18) jgtwnil 1 -28,8,12,15-LaLramalll-
10-eLlii-4, I"-cdioxariszicla [14 1 0] heptacecanc-5, S-diona,

49, 7R, 6%, 95,132/F,169 Z))-4,8-dlhidrox_-16~-1-=lvor-2-

2-pukll-4-Llasodal}wteril) -1-2vd—5,5- |1, 3-Lelmalisg]-
7,8, 13=srimeci1 ciclohefades=-13-enc—-2, €=diana,

{18-%, 5521, 8, 10%,118, 123, 1éR/S,- ", Li-daradroxl-d-[1-
Lluse=F=12-malil-4-eiarsll]l stenlli=8,0-71, 3-Lriperiseri-
a0,13,lé=tzimet.l=4d, ] "=diogelicicle [14 1 €] aestadecanc—
&, M=c.onar

&, "R,85%,95,138/2,16312) ) -4, 0-dihidroxi-1b-(1l-£fluor-2-

13=metl l=d=tiazallli=z=2n1li=l=cxa=5,0=17, I=ti.metalsnt =%, L i=



ib

n

18

dimelri- F-glLil closg] exades-13-uno-2, E-dions,

V15745, 38041, 75,100, L13, 129, LERr =7, ll-drniacaxe=-3- 11~
flugr-Z- |- pekrl-i-t_aznl_lja-sna |V =8,d=11, -tz 1metalan;) -
12, 3C-inalal-2)-cbar-4, 1 T-dluox.biciclo {14 1 9] heptzdeparo
=5, 9=Ca0oms,

i45, F,85,95,13E;3,1uS+3) ), 9-dihidroxi-16—|1-s1lm10-2-

2-metil-d-Liazosldleren L1) -1-0xu-3,5,7, 5, 13-punlanuki]l ca-
clonexadac=11=en0=2, G=Co0NA

(198, 2%0(2:, "5, 10R, 115,125, s€R/5, =7, 11=¢ihidraxi=3~ (1-
clero=-2-fi=-mobra-c-tiazosrstebenrsl)-2,3, 10,12, 16-pu 1Lmnukil-
1, 7=Canax=bicicen 111 1 0] heptedecanc=L, 9=J1ona,

145,77k, 85,85, 13F/%,165, %) ) -~, -eahadror _-16— | 1-clo1 n-2-
{2=mebri-d=-Liazoila)ebey 2l =1l=-0oxu~5,5,9,13~-tetrametil- /-atil
ricloneiadac—LI-ano-2 , 6. ond -

fL8/,35(2V,73,10%,113,128, 13/84-7,11-darkadroxai-_-I1-
cleoro=2=-(z=-metis=-d-clazaaliteenil,-4,48,.12, lb-tetranclil-
w-stal-4,1/-dooxan.cazls 114 1 (] heptadacance=I, ¥=¢aicna,

143,7R,85,498,13E/Z,168{E) ) =4, i=Fah1droxi-16~({1=claro=2=
i2=metsl=4=ti1azotss)everilt-l-oxa-5,3, 9, 15-telranal L 1-7-
Frepil-riglohexades-17-gn9~2, 6~diona,

18/, 3515, 75, 10R, 115,125, 163247, 11-dabadroxi- -[1-
el ,oud- (2=petll-4-CrAZOl2 L]l cbenal) =8, 8, 12, L6-Lalzamatll-
10-prop_1-4,1/-aioxapacszly [11 1 9] hepcadecanc~t, S-diona,

{49, 7%, 65, 95, 15E/%, LosiE) 1 -4, 8-alFldrekl- 18- [1-mmEad-2-

v=patacdiltatentl)-21-ona=5,8, 9, 13=tetranecil="=pxopll-riclec-

e
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hexadec-13-ano-2, 6~diana,

(18/R, 35 (B} ,7S,10R,11R,125,16R/3}1~-7,11-dihicroxa-10-
propil~-3-{l-metil-2-(Z-piridiljetenil}-§,8,12,16-catranecil-
4,17-dioxabic¢lcle |14 1 O] heptaaecano-5,9-diona,

{48,7R, 85.95,13E/2,165{E) ) =4, B-dihidroxi-16- (] -metii-2-
{2-piridil)etenil)=l-oxa-3,5={1, 3-trimerilen) -9, 13-dimecii-
I-etil ¢aiclohexadec-ild-eno-2,6-diona,

{1S/R,3S({E), 7S, 10R, 11%,125,16R/5)~-7,11-dihidroxi-10-
eril-3-{i-martil-2-{2-pizidil)etenil}-§,§-1{2, 3-trimatilen)~
12, 16-cametll-4, s7-dioxabacaclo (14 1 0] heptadecane-5,95-
diona,

(45, 7R, 83,9%,13E/2,165(E))-4,8-dthidroxi-16~ (1-metil=-2-
{2-piradil)etenil) -1-oxa=-5,5-(1, 3-tzimetilon)-7,9,13~« traime-
til ciclonexadec-13-enc-2, 6-diona,

(1S/R, 35 {E}, 75,10R, 118, 12S,168/51-7,11-dinjdroxi-3-(1-
metil-2-{2-piridal)etenil)-&,8-(1,3-trimetilen)-10,12,16~
truretil-4, 17-dlcxabicicle [i1é 1 U) hepradecanc-5, 9-diona,

(48, 7R, 05,98, 13E/Z,16S{E) ) -4, 8-drhidroxi-16-({1-wretil-2-
{2-piradil)etenil}-1-oxa~5,5,9, l3~tetruamctil-7-propil- ci-
clohexadec=13-enc-2, E~diona,

{1s/R,35(E),7S,10R,11R, 125, 26R/5) -7, 1-c2rhidraxl~-10-
propil-3-|l-mecil-2-({Z-piridil)etenil}-&,8,i2,16-totramazal-
4,17-d:roxabicacle [L& i 0) neptadecanc~5, $-dicna,

{45,7R,85,95,132/2,1651{Z)) -4, 0~dahidroxi~16~(1-fluor-2-

(2-metil-4-tiazollilietenil)-1l-exa-5,5-(1,3-trimetilen)-
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7:,9,13-trineril ciclohexadec-13-eno-2, 6-dicna,

{18/R,38(2},79,10R,115,125,16%/5}~7,11-d{hidroxi-3={1-
fluor=2-(2-metil-4-tiazclil)etanil)-6,28-{1,3-trimecilenr}-
10,12,16-dlmat.i=4,17-dioxabicliclo [14 1 0] heptadecane=5,9-
dicna,

14%, 7R, 88,95, .3B/%,265(2) }-4,6~dlhidroxi-16-({1l-ciora-2-
(2-r2ril-4-tiazoiiljerenil}-1-oxa-5,5,9,13-tatzamecil-7-etil
ciclenexadec-13=enc-2, E-diona,

{18/R,38(Z),75,10R, 118,125,16R/S) -7, 11-dihidroxi-3-{1~
tloro-é-{2-metil-4-tiazolil)etenil)-8,8,12,1€6-tecramecil~
t0-at1)-~4,17-aioxabiciclo [14 1 0) heptadecano-5,9-diona,

(4S,7R, 85, 95,13E/2,16S(2)})~4,8-dihidroxi1-16~(1-fluor-2-
{2-meLil-4~ciagclil)oteml)-1-oxa=~5,5,9,13-tenrametil-7-ctil
eizlohexadec-13-ena-2, 6-dicna, y

{15/R,38(z),78,10%,115, 125, 16R/5)-7,11-d1hidroxl-3-(1-
fluor-2-(2~metii-4-clazolil)ecenil)-3,8,12,16-takrametil-
10~eti_-4,17-dioxabicicle {14 1 0] heptacecanc-5,3-diona

Otro gruso preferide son loa campuestas con lu férmula
geteral que se dic anteus, donde R, R®® son cada unc en for-
na independiente hadrégeno, alquenilo Cy=Ci;p © alquinile Cx=
Cis. R', R’ forman una funcién epoxa o forman juatoa una
unlén adicaonal, ¥ es un gripo Ci=XIR*, X es un grupo
CR'RI, RY es hidségeno, hald¢eno, alemalo C.-Cpa. R, R*! son
hidrégenn/2-metiltiazol-4~il o hidrdgene/2-piridile

De este grupc, un subgrupo preferide son los compuastos

6%
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qie 3¢ seleccionan ertre los siguientes

(48,7TR,85,98,13B/2,165(E) ) -4,8-dihidroxi-16~- (1-metil-2-
(2-piridil)eteril}-1-oxa-5,5,9,13-Letrametil-7- (prop-2-an=.-
il)=ciclohexadec-13-ano=2, 6-diogna,

(1S/R,3%{E), ?5,10R, 11R,125,16R/$)-7,11-dihidroxi~10-
{prop-z~in-1-i1}-3=(2-(2-piridilletenil}-g,8,12,16~ tetzame~
tll-4,17~dicxobiciclo {14 1 0) heptadacano=5, 9-diona,

{4s, TR, 88, 95,13IF /L, 165(E})-4,8~dihidrox1~.6- (1-meti{l=-2~
{2=piridil})ecenil)-1-oxa-5,5,9,13-tacrametil-"~(prop-2-er-1-
«s+) =ciclchexadac-13~-enro-2, 6-diona,

(1S/R, 35 {E},75,10R, 11R,125,1€R/5}=7,11-dahidroxi-10-
{prop-2-en-1-11)-3-{1-metil-2-(2-piridil)erenil)-8,8,12,16-
tecrametil-4,17=-dioxablciclo [14 i C) heptadecang=5,9-diona,

{45,7R,85,95,13E/2,168{=))-4,8~-dihidroxi-16-(1-reril-2-
i2=-paradillotenil) -1-oxa=5,5,9,13-tetranetil=7-/put-3-in-1-
11)-cic.ohexadec-13-ano-2, 6=dlona.

{(1s/R,351{E),75,1CR, 11R,125,14AR/S) -7, 11-dih_drox.-10-
(but~3-in-1-11}-3~{l=-metil-2-{2-piridal)etenil}-&, &,12,16~
taetrametil=4, 17-dioxabicaclo [l4 1 0; heptadacano=5,9-cdlona,

{13/R, 35(E),78,10%,11%,128,16R/5)-7,11-dihidrexi-10-
(but=3-en-1~il} -3~ ({1-mecil-2-{2-piradil)ecenil)-9,8,12,16~
tetrametil=4, 17-dioxablciclo 114 1 0] heptadecanc-5, 9-dicna,

{15/R,384Z),75,10R,11R,128,16R/8) =7, 11-dinidroxi-10-
{bur-3-en=1~11}-3~(2-(2~piridil)etenil)-3,8,12,16-

rebrametil-4, 17-dioxabicicle [14 1 0) heptadecano-5,9-diona.

oy
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(4S,.7%,83,98,13E/2,165(2Z) ) -4, 8=dihidraox1i-16-(1-fluor-2-
(2-metailtiazrol-4-il)etenil})~l-oxa-%,5,9,13-tecrametil-7=
{prov-2-an-1- i_1-ciclohexader-13-eno-2, 6=dicna,

(18/R,35(%),7S,10R, 11R, 125, L6R/5) -7, 11=dihidroxa~10-
(prop-2-in=1-11)-3-(1-fluor-2-{2-petilciazoi-4-i))etonil}-
8,8,12,16-tetranetil~4, 17-dioxabiciclo (14 1 0] heptadocano-
3,9=-dio.

(48, 1R,85,94,13E/2,165{%) } -4, 8-dihicroxi-1€-{i-fluor-2~
{2-pmatiltiazol-4-,1tetonil)-1-oxa-5,5,9,13-tetrametil -7~
iprop-2-en-1=il) -ciclohexacec-13-eno=2, 6~diona, y

(1s/R,38{2),175,10R,11R, 125,16R/S) -7, 11-dlnidroxi-10-~
(prop=2-cn-1-11) =-3=({1-£fluor-2-{2-meciltiaznl-4-il)etenal})~
8,9,12,16-telLranetil=4, 17-dioxabacicle (14 1 0) hepracecanc-
5,8-diona

También se prefiere el compuestc natural epotilona B y
los compuestos con la fdrrula genersl que ac dio antes conde
R-¥ ma WRI-C=0

la siiteaxs de los compuestos de la lista anterior se
descrise cn las aclicitudes de patente internacaonal we
99/07632, WO 00/49021, WO 03/041068, W> 03/041062, %O
c0/66589, WO 04/050089 y WC 2004/012735 que 3e 1incorporan
aqui comc referancia

Para &) uso de acuerdo con la invencién, los compuastos
se puccen formular utilizando métodos conocidos en sl arte

Las composicionea para aplicacién oral, rectal, parenteral o
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local se predsn praparar en la forma de tab.ertas, cApsulaas,
granuladcs, suposiloriaa, implantes, soluciones inyactables
¢atér.les acuosas o al aceite, suspensicnes o emulsiones,
aercsoles, ungdettos, cremas, o geles, preparados de laibera-
cién retardada ¢ implantes de libaracidn retardada Los com-
puestos sa pueden administrar tamblén mediante sistemas de
dosificacidn implantables

De sRa manera, &](los' compuesto(s) con actividad far-
nacéutica <@ puedei{n} mezclar con c¢oadyuvantes conoclides en
eL arte, como p e} gona aréibaga, talco, almidén, manitol,
metilcclulosn, lactesa, tensloactivos cocme p €3 Twaen® o
Myr1®, eatoarstc de magnesic, vehiculos acu9sdos ¢ no acuo-
sos, dazivados de parafina, agentes bhumectartas, agentes
dispersantes, emulsicnantes, consarvances, y %aborizancaw

Los compuestos se pueden utillrar en la ferma de sus
clatracos de a-, PB-, o y-cicledexcrina o de a-, f-, o ¥~
clclocexrrinas suscacuvadas, ¢ en la forma de una ccmposicide
an liposoras, er particulaz una compcalcidén e liposomas que
comprenda un lipido derivatirado con peolietilengliceol {FEG)

L4 iiwvencadn también se yeflere a compeaiciones farna-
céuticas que contiunen uno ¢ mags de los compuastoa con acti-
vidad farmacéutica de la llista antezior, y su usc para el
tratamiento y aen los métodos do acuerde con la presente in-
venc.dn Preferiblomente, una unidad de dcsia de dichas com-

pusieiones contiene aproxirsdamente 0,01l=.00mg¢ doli{de las)
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corpuesto(s) con actividad farmaceutica La dosificacién pa-
ra al uso de acuerdo c¢on la invencién para ur humano es de
aproximadamente 0,01-.00mg por dia, una dosaficacién prefe-
rida es de aproximadamente (,02-70mg pcr afa, una dosifica-
c1én mds preferida o8 de aproximadamente 0, 04-40tg por dia

Los compuestos de la presente invencién nan demosctrado
resutltodos positivos en modelos animales de metdstasis en
hueso Se puede proosar la utilidad da los corpuestcs ¢e la
gresente anvenclén a traviés de pruebas clinicas, donda 3ge
adninistzan lcs compuedtos a paciences humancs con metdsta-
aia en auesos y el punto £final determina =i 198 compuestcs
tienen algin efecto scbre las metidstasis en mass Los efec-
tos beneficivscs de las epotilonas para reducir los eventos
relacicnados con al asquelecod (SREs) en paclentes de céncer
son historlal de enfermedad metastasica de hueseos, s3s pueden
determinar también directamente a través de los rasulrados
de dichos estudios o en base a loa camb.os en el aliefic del
estudic qaa conoge ura persona ¢on experiencia en el arte
Los SREs se detinen ccme eventos de fractura patolegica de
hucas, evencos de compresaién de médula espinal, cirugia ae
naesos, terapla de radiacidén an huesos ¥ un camhio de tera-
pra ancinecpléatica para tratar el dolox en hueso

la presentc linvencidn se ilusirard adicionarmcente xe-

diante 109 siguientas ajemdlos

Ejemplo 1 - Inhibicién da nmetdstasis en hueso usando una

%l
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epotilona (modelo do metéstasis en huaso)
Modelo

CAncer de namas humaro MOA M3 231, inyectado a ratones
atimicos WMRI ce manera intracardiaca

Compuasto de prueba

1.11-dihidroxi-3-(2-metil-benzotiazol=5-11)-10- (prop-2-
en-1-11)-8,0,12,16-tetranelll-4, L17-dioxablcicla [14 1 0]
haptadecanc~5, 9-daiona

Diseiic sxperimental

Cuatro dias antes de implancar las células tumcrales,
aa decerminé la linea de hase de la estructara 4&sca da los
ratones meciante rayocs X 30 ratcnes atimicos NMRI recinie-
ron 500 000 céluias tumorales de cAncey ce mamas MDA MB 231
de mancra intracardiacza (Bia 0) Las célulan tumora.ea me-
tastac.zaron 103 luesos y el crecimicito ael tumor en los
huesos caunsd la destruccién OGsea Luago de un perioao de 10
dias {Dia 10), 10 de lcs 29 arimnles sa trataron con el com-
puestc ce prueba (10mg/kg, i v ) Se controlaron el tamaflo y
la cant.dad de mordstasis en huaso 41 dias antos del implante
de células Lumorales {linea de basc) y wl dia 22 en cada
animal usando la tecnologia de rayos X gue 3e dascribe a
contirvacaién

Investigarcidn de metdstasls en hueso en ratenes oon
Manmomat 3000 (Sicrmens) ([tecnologia de rayos X)

Frepuracidn de les animales (aneatesia, fijacidn)
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Se somotié a lcs ratones a anestesia cor una mezcla de
Rompun (Rempun 2% Beyer! dilluilde con solucién de clorure de
sodic (Braun) al 1} 10 y FRetavet (Pharmacia GmbH 100vy/ mi),
diluide by 1 5 cen sclucién iscténica de £loruro de sodio
Para la aplicacidn de 109 narcoticos, se ucilizareq jezingas
estériles de Iml {Codan Medical) y cénula (Braun Sterlican,
tamafic 18)

Una vez jue se alcanzé la atapa d¢ tolerancia, los rsa-
tones se unieron a un acrilico transparente resiitente de
inrm y adendés se pegaron con una cinta autoadheslva (con el
ladc adhesive hacia el animal} El ac¢rilico transparente
sirvid cocmo superficie sobre la que se expuso & los rayoss X
a los animales

Equipamiento inscrumental / Mammomar para rayes X mono-
croma tices

En l1a ccnsola del Mamncmat (Gue uze corriéd mediante al
software “Detector” (lfg: sobre una placaforma Windows KT),
e ut.lizd la requlacadn estdnaar de 3ITkV y 400mAs Dicha
regulacién se seleccloné de ral manera de psrmitir un busan
ccntraste del s3stema esquulético completo y ura buena visi-
bijidad do los camhins/aberracliones mas finos de la estruc-
tura y mozfologla Sueas La resclucién de los sistemas fue
de 0,27um

Deanués de¢ inicializar el asoftware, se selocciono el

ndavlo “Zoomed Modus” [modo con aumento) para al detector y
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sa seleccionaron los ROIs 2-2 de acuerdo con la posiclén del
ratén que e selecciond antes El regulador "Image High® ae
asusté an 29000

irs medicionea reales se comenzaron lumediacamente des-
pués dec realizar las medicicvqes de desfasaje y las medicle-
nes de referancia 1la rabla flexible se puso en poaicidn
{30mm} y se hizo avanzar con una velgocidad de 25,%mm/seg Lla
poslcién {ina: de la cabla se 3nlecciond de tal monera que
durarte el axaven se pudiese irradiar con rayos X de una so-
la vez el cuerpo complceto del ratén La medicidn Jde refersn-
cia sa vesatd ae cada imagen adquarada y se almacend como un
archivo DICOM o como un archivo BMP

Resalcados

E! andlliais del tratariento ze llevd a cabo el dia 22
evaluando dcs veires las exposiclones conatruicdas de los ra-
tones y buacando procesos destrustivoa del sistema esqguelé-
T120 {cafoclindose prancipalmente en los huesos largos, co-
lumna y pelvis) La extensién/drea de los precesos destzuc-
tivos/metastaals en hueso se determindé con un Soitware DICOM
especlal (basadec en Microsoft Excel}

%3 rasultados que iJe mussrran ¢én la figura 1 muostran
cue ¢l compueato de pruebn inhibidé las metéatasis en Mueao
en el modelo in vive y que se observéd una pralongacidén del
tiempo de vida Do hecho, ss reduje el tamallo de 149 metds-

taals on "ueio luago de exactamence 12 dias después de un



16

unleo tratanienzo y mejord la media dal t:empo de sobrevida
Cemo sa puede ver en la tabla 1, el tratamisnto c¢on el com-
puesto da prueba dio como resulcado un drea media de tumor
de 5,9m’ en comparacion con 14,0mm? min ¢l tratamients La
media total del tiempo de sobrevida se elevd desde 23,4 dias
sin tracamiontec a 31,6 diay deapuds de uara donica aplicaciédn

del ccmpuasto de prueba en el grupo de tratamientc

Tabla 1
Tratamiarco rea mecia del Fedia dal
Tumor en huessd tionpo da s20-
brevida
'Cortrol oo 14mm? ~ 23,4 dias
CompLestc de prueba 5, 9mmZ ~ 31,6 dlaz
10mg/kg el dia 10 {

Sascrapcidn de las figuras

En i1a figura 1 se visvallza la eficacia ern el mcdelo de
retAstasis en lueso Se determind la lirea de base de la exs-
tructura 6sea c¢ 2os ratones med.ance rayos X {Animal #0]1,
1zquierda)l El dia 0 (es decir cuatro dias después de lu 14-
nea de hasc) se implantaren células Lunoralex de cdncer de
mamas MDA MB z31 de munera ancracardiaca en ratones atlinm_-
c08 El tratamiento se comerzd el dia 10 cuando 3¢ obierva-
ren los primercs signos de merdatasis en huesa Bl mismo
animal no tratado, cuyo tlempo de sohbrevida de 23 dimy aeza
cercance 0 le media del tiemps de sobrevida (23,4 diai) del

grupa de control ain Lratar, desarrelld ascveras merastasis

10
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en heeso el dia 22 (véanse las flechas blancas, al medfo)
El animal #22 repreusenta un tipico miexbro del grupo de tra-
Lamiancd cuyo taempd de scbrevica de 30 dias era cercanc a
la media dei tiempo de soorevada (31,6 dias) er el grupo de
trataxrlento Se redujercn el tamaflo y la cantidad de netas-
tavis en aueso El compuasto de prueba se suministyré en la
dosi9 1ndactada Se muestran al tamalo de las metistasiz en
hucso luego de dia 22 con tralLamiento y sia el

Ejemplo 2 - Inhibicién de metéstesis en huese usando una
epotilona (Modelo da metdistasis en hueso)

Madelo

Cancer de mamana humano MDA M3 211, ainyeciado a ratones
atimices hMRI de manera intracarxdiaca

Compuesto de prusbha

7, 1:-dihidroxi-3-{2-matil-benzoriozol-%-11}=-10-(prop-2-
en-_-%£11-8,8,12, ,6~tecranetal-4,17-dicxabiciclo (14 1 0]
heptadecanos-5, 9-dlona

Disefic experimenrtal

30 ratonas atimiccs NMRI recibieron de¢ manera antracar-
diaca 500 000 cdlulms tumorales ce céncer de mamas MDA M3
231 (Caa 0) Las c¢élulas tumorales motastatizacon les nuescs
y el creclmiento de. tumer en loz huesos causé la dearrzuc-
citn ésea Ademfiis, ae obsexrvd el desarrollc de Tumores cerca
dol sitio de anysccidén de las células tumorales Luegc do S

dias (Dia 5), se tratarcn 15 de los 30 animales con el com-

12§
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peesto de prueba (10m;,/kg, 1 v ) El dia 20 sa termind el
experimento y se miaieron el tamanio y la cantidad de metds-
tasia en huesc en cada animal usarqo la tecnclogia de royosz
X qua se describid er al ejemp.o 1 Ademds, e determiné el
nirere aoe animalea que desarrollaron tumores en el sitio cde
inyoccié1 de las cédlulas tumorales

Resvltades

En la tabla 2 se muestran los resultados

LA caatidud media de mecdstasis en hueso se redevjo do
manera sigaificntiva desda 21,2 por animal en el grupo de
control sin tratar (Grepe 1) a 0,7 por animal en el grupo
tratado con el compuesto de pruesa (Grupo 2}

La pedia de loa tamafios de las metéstasis en huesa de
se radajo wanera significativa dasde 8,imm? per anima. en cl
grupo 1 A& G,lmm¢ por animal en el grupo 2

La cantldad de animales que desarrcllaror Lurcres en al
sicio ce ipyecclén de las célulaw tumorales se recujo de 5

animules en el grupo 1 a 0 animales en el grupo 2

o Tabla 2

Grupo 1 2 !

Compuesto vehiculo Compuesr.o
de prueba

Dosis [mp/kq) = 10

Aplicacién iy iv

Calendario !d_a) - . 5




rrollaron tumoreuy er £l ajitis de

inxeccibn de células cunoralss

Cantidad de animales 15 15
Cantidad de metéAstasis en hueso 21,2 £ 11,5} 0,7 & 0.9
Tamafio do metdstasls en aueso 6.1 £ 4,8 D,. 0,2
[men? |

Cancidad de¢ animales gue desa- L )]
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REIVIHD ICACIONEE

1 D5c de unz eporciloma paras Ja DTSPTracicn ce ues
med.camente nata utlilizar come un inhibldor de las retfe-a-
213 a@r luasa o de: T182uMushc? TUTCxal eu huczos

g Uao do atuerds cop lua reaivind_cacien i, =r =1 g
al medicarente &3 paia tratar, preveil:r o ailvine lox rates-
Lasla ur bussce

3 L=o de atuercs con la redvindica~ian L, &0 &1 5
el meac.camantc &8 wara Tratar, provenly o ali.iar el crefi-
Jienlo Limorel =1 136505

4 UJsa do acuerco can la rwaivaindicaclsn 3, en =y g
el Ted.cam=n-g¢ 3@ ukilira mara tracar, provenic, o aliviu-
tunmaoras pzinarins o tipes Je Ccanger an 11ess gque arcluye
-1MGred S6MN1INC3 ¥ cumdres maligned Lomd po- weteaplp ockeo—
SALCOmA, Ordr-seErCccma, tumc. de BwWirg, tuner de huess we
selulas glganrtos, y cordeana

L Uso de acuerae Sor le zelvindlicac_or £, an &1 cre
#]l redicamantc &= psre tratar., prevenir o aliviar Las mebls-
tAS18 L0 TU22) B un pecluote de cirgar

£ Oac d= coalquiera do las reivicaic-oclones i-%, sAn
- o la wooeilons contlene una apucad lactona o la_tama

T Use G cudliuierza de las ceivindicE-~1ones L=5, o0

el o= 1a ancbalame 28 un compulsle ot le fpzrula ogersral
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dende

R™, R!® scn cada ano en forma independlente hidrogens,
alguilo Cy-Cyp, arile, aralquilo, o forman juntos un grupo -
\CAz)a= donae m as entre 2 y 5,

R¥, R¥ son cada uno en forma independiente hidrégeno,
aljquilo C;=Cic, arilo, aralauilo, ¢ forman juntes un grupo -
(CHz)o= donde n es encre 2 y 5, o son alquerilo Cy-Cy o ai-
quanile Ci~Li;

?' @s hidrégeno, alquilo C;=Cis, arile, aralcuilo,

R, ® son cada uno en forma independiaence hidrégeno,
alquileo C;=Cye, arlilo, aralquilo, ¢ forman juntcas un grupe =
{CH:} - donde p es entre 2 y 5,

R* es hidrégenc, alquilo C.-Cy;, arilo, aralquile, CO:H,
COgalquala, CHOF, C4:0alquilo, CHxOnca 0, cv, Cd.NHK;,
CH,M{alguilo, acilo);z, o ChyHal,

R¢, R’ son cada unc hidrégeno, o forman juntes una unién
adlcional, o fcrman juntos una funcidn epoxa;

G 09 O o CH,,
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B-E Juntaa son un gQrupo =H,C-CHy~, -HC=CH-, -CaC-, -
CR(CH) ~-CH{O4) -, <-CH(OF}-CH.-, -CH;-Cd (OR}~, -CH3~0=, -0-CHy~
o cgﬁ;_g + fde manera tal que si G es O entonces D-E no
puede sex CH;-0, o

D-Z-G jurtos son un grupc MiC-CH=CH

W es un grupo C(=X)1R', © es un radical aromitico o
heteroaromdt.co bi- o triciclico,

X e8 D, o doas grupos OR®, o un grupo alguilendioxi Cy-
Cio {que pucae ser de cadena lineal o ramificadal}, o B y el
grupo OR*, o un grupo CR¥RY,

R' as hadrdgenc, algquile C;-Cio, arilo, aralquilo, halé-
geno, CN,

R* o3 hidrégeno ¢ un grupo protector PGF

R!*, R son cada uno en formu independiente hidrogano,
a.qala Ci-C.arilo,azralquilo,o juntc con el carhbenc del me-
tileno formar un an:lls carbociclico de entze 35 y 7 miem-
brea,

¥ es 0o 4y al grupo ORY,

R*? g3 hidrdgenoc a un grupo protector P&,

A~Y @3 un grupc O0-C(=0), O=CHz, CHz~-C[=0), NR¥*=C(=D), o
KR! -50,,

R &3 un grupo alquile Cy=Ci.

R! @u hidrégeno, ¢ a.quilo C;-Cyp,

PG*, PG® es nlguilo C_=Cj, <¢icloalgquilo C~C,, Qu¢ pueds

contenat unc o mAs 4tomos de oxigono en el anillo, arile,
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aralgulle, ecile Cy=CLea, arclle, alguilsul fomile Cy=%ae, a@ll-
pulicrile, til ardvaes "y-Cxiellilo, difalaial Cy-"ps) arilsli-
lile, {alguil F-Cx) diaxiisisrio, 2 trfsaralgualisilils,
Com0 uwr unLcl Sfbereaisomera o vna rezcla de difersnces a=-
Lesgnaisdmarcs, 7/2 coma 1na .ol de 108 nisnoe sceptrbla para
usa fermacralt oo
2 El wyy do la reivindigaradr F, a1 =21 guo

A-Y @3 O=C{=0]

P~F == d,0-THy,

3 a5 CHja,

2 2B

g, R™ szn anbos alquile €Ly ¢ fcoman juntes A -
Ry - grupo e mee £ c 3,

R¥, A% son cada una en farms ardependier ke 1 dvigona,
algquils $1CTiyy alomnilo $3-Cle, ¢ algurrilo C;=Cia,

R BE L-wrdyero,

a¥ R gan ~ada Jac =n foroa 1aupendiaate hidrocans o
aac1i1le Up=Tar

R™ aa alyguile Cy-Tpg

3 Lkl v3e ca Twalmiera de las rarvandicasioiues 7 u

g, =n el &

F*, R™ scn cada ano en forma 1ncdependiente hi-drogars,
nlyue 1io C:-Cr ¢ alaiinreoe Ce=Capl

R*, R Zorman juiktes uon Fustidn cpoxi & una vnlén aga=



10

13

20

o

H g3 ul radical 2Z-meti{il-banzokiazol-5-_1o, on r=dical

2=-r@m-1l-bw rzrxazal=5-171g, ¢ un radacar gquainel oma-7-Lilo
sl Bl .80 de la :eivindicacicn 7, e wl Jue el com-
MuSSTe As relecclena enta.e oL gripo que coialisie =n

(45,77, 8., 925,13F ‘L, 168) -4, E-di1icrox1 =16~ {2-naktxl-
Lenzoxazal=3-111-2-o¥a-5,5,9,]15-cecrametil-T-fprop—-2-cn-1-
1l1=g.clzhexadec-13-ara-2, §~dion=,

{13/, 3510), 79, LOR, LaR, L22,16R/5) -7, si=d1ih1droxi-10-
[7L0p=z—aAn—2-1) -3-i1Z-wotil-benzexazol-5-11)-0,08,12,16-
vecrametil-4, 17-ddcxabicicle [a4 1 U) hepladce.ar 0=-5, 9=-0u0nag

(4%,"R, 89, 58, 17F/L, 185 ~4.@-dihidroxi=lo=-\/-metal-
bonzetiazal=%=11)-1—ora-5,5, 5, 13-rotramecl i ="= {prep-2-pFr-1-
11'=riclobaxndec-13-215-2, E=0.9n8 )

(153,35, T, 10R, 1TR, 128, LER;3) =%, 11-da nndraxa=10- (poop=-
2-gm=1=11"-3-,-nezil=-bwrrortlasenl-5-11)-0,6, 12, LF=tehTams=-11
=&, 17-dioxaba~.<1o [14 1 O] heptadecano=%,9-4d1ona,

(44, TR, 68,99, 1382, LES) -4, B-dahdrexi—-16=-[Z-aat.]1-
senza-1azel-4=-11) -l-pen-9, 13-Liwecil -5, 5= 1, 3=cL.metaaen) -7~
lprop-2-au-1-5lv-Licleherzder—1J=-eno-2, 6~d1ona.

1-5",359,7%,00R,11R, 125,18R/S) -7, 11-cihi lrtonl -2 J-{prop=-
2=en=]-11)- =2~metil-banzotiozoul-E-1l1,-12, 16-divctil-6, 6=
(le3-Loarwrilon; -4,17-diosabicicio 111 1 9t hsposdecanp-5, G-
disna,

(48, "R, 93, 98, 13E/2,16%) -4, 8-A1hicdroxi~1lF-2-mat.i-

benzoliuzal-3-il)-1-oxa-L,C, 8, 15=tetrametll-T- {prop-2-1n-1-
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ily-ciclorexadec=13-enn—2, B-alura,

119/R, 38, 7%, 10R, 11R, 128, 16%/5) -7, l1=d1hacpox.—1G- | prop—-
2-1ln-1-_1}-3- 2-matli-penpzociszal-5-11)-08.8,12,16-tetrametil
-&, "=diogabicic_o 111 1 0] heptadacano-5,9-dle1a,

(A&, 7R, 6%, 98,132/5,1€8)=¢, B-cabadrexri=16= (quinal 1 n=1-
ul1-1-0xm-4%,5,5, 13- a0t i]l-"={prop=d-an-2—-_1, -
~lolohezades-15-sno=2, 6=d1cna,

1a%/R; 38, 13,543, 11F, 125, 16R/8,; -7, 1a=dilh11iox.-a0- iprop-
2-=n-1-111-3-1quineclin-2-111-B,8, 12, 15=tetremaril-4,17-
diagablcliclos [14 1 91 peptadecaro-5,9-Jdioma,

1%, 18,38, 1R, 115,123, 15R) -7, Lz-cahidiox.~3- [2-nmatil-
Lenzelraral-5-11)-1d=[prop=-2=en-1-11)-8,8,1%, 1é-Lal=amal1]-
{,l7-oioxabicicle 114 1 R] hap-adecano—%,9-dlo-a,

(18, /R, 49,98, 13E/3,1851 -4, 3-citidioxi-16- (Z-meT1l~
benzokriuzol-5-11)-1-ara-5,5,9,13-tetzanaci] ="= " op-2-en-1-
111 =CeclaheRades~] s—ano=4, a—-1oner y

P19+, 55, ¥'5,10%,1.3,123, L6R/5} -7, 1l1l-ail idrori-10-Tpron-
2-g 1=1-11:1-3-12-meril-benzotiazcl-0-_u} =B, 8,12, l16=t6Tramat.lL
—f=aza=1T=oxa2a71~12 [11 1 0] heptacscEnc-5, "—thons

11 El 150 Je cualgrisrn de la. rervaiodicaciooes 7 4

w¥ 5™ gan cacda unc an Forma 1ndepstndlents hadrogsrs,
o alquale Ci=Cjp,
3*, R’ forman juntos une fLL719n €PCX. © Una unidn Aca-

=1anel)
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? es un grupo C(=X)R®,

X es un grupe CR'RY,

R' a2 hidrégeno, halégens., o alquilo Cy=Cis, ¥

R'%, R" =zon hlorégeno/2-metil~tiazol-4-ilo, hidrédge-
no/2-paridilo, hidségenco/2-mecilamina-tiazol-d-1lo, 5 hidré-
geno/2-mecilsulfanil-tiazo.-4-ilo

<2 El uso de la reivirdicacaén 7, en al que ¢l com=
puast) se sglecsiona ¢entre al grupo que consiste en

{4S,7R,88,95,13E/%2,168(E) ) -4, B=dihidroxi-16=(l-metil-2-
{(2-netil-4-giazclil)etanil)-t-oxa-5,5,9,13-tetranetil=T-0tll
ciclohexadec-1 i-ano-2, 6-diana,

{1678, 3S(E), 7S, 10R, LIR,125,16R/$}=7, 11-dihadrexi=10-
atil-3-(l-metil-2-12-mecll~4-tiazolil)etenil)-8,8,12,316~- to-
trametil-4,17-dioxabiciclo (i4 1 0] heptadezana-35, 3-dicna

{45,7R,8%,95,136/¢%,165 (E) }~-4,8-dihidroxi-16-{1-matil-2~
(2-metil=-4-tiazolil}etenil)=-1-cxa-5,5-(1,3-trimecilen)-9,13-
dameril-7-ctil ciclohexadec-13-snc-2, 6-diona,

{18/, 1S(B), 7S, 10R,11R,128,ER/S} -7, 1l-cihidrox1-10-
etil-3-{1-metil-2-(2-mecil-4-tiyzolil}atenil)-8,8-(1, 3~
traitatrilen)=12, L6-dimetil-4,17-daoxakbicic:o (24 1 0] hepta-
decoanc=5, $-daona,

{43,7R,85,95,.38/2,165(E) | -4, 8-dihidroxi~16-{}-metil-2-
12-mecil-4-tiazoliljetenil)-1-oxa=5,5,9,13-tetramazal=-7-
propll-ciclohexadaz-13=eno-2, 6-dlicna,

{1S/R, 3S5(E), 73,10R, 11R, 125, 16R/5)-T,12~-dihidroxi=-10-
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propil-3-{l-motil-2-(2-metil-4-tlazolil}eteni.,)-6,8,12, 3¢~
tetramezil-4, .7-cioxabiciclo [14 1 0] hepradecano-5, 3-diona,

{48,718, 85,95,13E/2,165(Z) ) -4, 3-da1hadroxi-16- (1-flvor-2-
(2-wretil=-4-tlazolil)atenil)-1-oxa-5,5,7, 9%, 13-pentamatil ci-
clohexadec-13-eno-2, 6-diona;

{l4/R,38(2),75,10R,118,128,16R/%)=-7,11-dihadrcxi-3-(1-
fluor-2-{2-meti’-4-tiaznlilietenil)-9,8,10,12, 6-pantametil-
4,17-gioxabiciclo (14 1 0) heptadecano-5,9-dicna,

(4S,.7R,95,95,13E/2,165{2})-4,8=dihidroxi-16~ (1-fruos-2-
(2-metil-4-ciazolll)etenil)=-i-oxa-5,5,9,l3-tetrametil-7=-etrlil
ciclohexadac-11-enos-2, 6-diona,

{(1S8/R, 35(2).75,10R,118,125,16R/5}~7,1L~diridrox1-3~ (1~
fluar-2-(2-metll-4~-tiazoli_}etenil}-8,B,12,16- tetrametil-
10=etil-4,17-cdicxabiclecle (L4 1 0) heptadecano-5,9-diona,

{45,7R,85,398,13B/%,1651(2) ) -4,8=-dlhidroxi-16={1-fluoc-2~-
{2-metil-4-tiazoliliezanil)=1-oxa-5,45-(1, 3~-trimetilen!~
1.9,13-trimetil ¢iciohexadec-13-enc-2, é-diona,

{1S/R,38{2},7S%,10R,115,128,16R/5)~7,11-dihidroxi-3-1-
f.uor-2-i2-mecil-4-tiazolsl)eteonil)-8,8~¢{1,3-trametilen)-
10,12, 16-trimetail=-4,17-dioxahaciclo {14 1 0] hepradecann-~
5,3-diona.

(4S,7R,85,95,13E/2,165(2) ) -4, 8-d.hidroxi-16- (1-fluor-2-
(2-metll-4-tlazolil)etenil)-l-oxa=5,5-(1,3-trimetilen)-9,13~
ainetail-7-etis ciclohexadec-l3-enc-2, 6-dicna,

{18/%,25(2%),75,10R,1158,1285, 16R/5) -7, Li=diridroxi-3-(1~
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fluor-Z-(2-metil-4-tiazoliljotenil)-8,8-(1,3-trimerilen)-
12,1é-dimetil-10-at11~-4,17-daoxabiclelo (14 1 0] heptadeca-
no-5,3-diona,
{48,9R,€8,98,132/2,168(2) ) -4,8~dihiaroxi-16~{i-clcro-2-
{2=mecil-4-tiazoli.)etaril}=-1-oxa-5,5,7,9,1l3-pantamacal ci-
clohexadec-13-enc~-2, €-diona,
125/R,35(2),78,10R,115,125,16R/S)-7,11-dlhidroxs~3=({1~
cloro-2-{2-metil-4-tinzolil)etenil)-0,8,10,12, 16-pentamary]=
4,17-cioxabliciclo 14 1 0] ) eptadecanc-5,9-diona;
{4S8,.7?,88,9%,13E/2,165({2)) -4, 3-dihidroxi-16-(1-cloro=-2~
(2-retil-4-ciazclil)etanil)-i-oxa=5,5,9,13-cetrameril-7-otil
cizlohexadec-13=eno-2, 6-dlona,
{14/R,3s5(2),75,10R,118, 128, 16R/S) -7, 11-drhidzoxi-3-(1-
cloro=2=(2-motil-4-tiazolilyetenil)-6,8,12,1€E-tarramecil-
10-atil-4,17=dioxasiciclo [14 1 0] heptadecano-5,9-diona,
{48,7%,14%,95,13B/2,16S(2) )-4,8-dihadroxi~16- (1-cloro-2-
{z-recil-4-tiazclil)atenili)-1-0xa-5,5,3,12-tetzametil-7-
propil-ciclohexadec-1l3-ano~-2, é~diona;
{.5/R,38(2),75,10R,115,125,16R/8)-7,11-dihrdroxi-3-11-
cloro-z-{2-mecil-4-tiazolil)etenil)-8,€,12,16-tetraxetril~
10-propil-4,17-dioxabiclclo (14 1 0 heptadecaro-5,9-diona;
{4S,7R, 88,95,132/2,16S{E)) -4, 8-dlhldroxa-16-{l-metil-2-
{2-pir.dil)etenil) -1-oxa-5,5,9,13~tetrametil-7-propal-  ci-
clchexacec-13-ano-2, 6=c¢iona,

{18/R, 35(E),7S,10R,11R,12S5,163/St-7,11-dihidroxi-10-
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prepil-4-(l-matil-2-{2-piriatljecenil)~3,8,12,16~ tetrame-
til=4,17-dioxabicicio [14 1 9] neptadecanc-5, 9-diona;

(45,78, 85, 98,13E/2,165({2) ) =4, 8-dihidroxi-16=-{1l-mecil-2-
{2-piridi.tecenil)-1-oxa=5,5-{1,3~crimetilen)-9,13-dimotil-
7-ecal ciclohexacdec-13-eng«2, §-dicna,

(1S/R, 3= [E}, 7S, 10R, 11R, 128, L6]/8} -7, 11-dihadconi-10~
et1l-3-{i-mecil-2-{2-piridil)etenil}-6,8-{1,3=crivetilen}~-
14,16-dimatil-4, 17-dioxabicicle [14 1 0] heptadecanc-5,3-
diona,

(45,7R,88,9%,13B8/%,185(E))~4,8-dihidroxi-16~{1-metil-2~-
(2-piridil)ecenil)-1-axa=-5,5-{1, 3~-eramatilen}-7,9,13~ Tramo-
til ticlcohaxades-13-eno-2,6-dicna,

{LS/R, 35(E},7S,10R,11%,125,16R/S) =7, L1-dihidroxi=3-{1-
metil-2-(2-piridil}eten.s)~0,0-(1,3-trimecilen)-10,12, 1€~
trimetil-4,17=d1cxabicicle (14 1 0] heptadecanc~5,9-diona,

{48, 7R,88,95,138/2,165({E} } -4, 8~dinidroxi-1€-{i-metil-2-
{Z~pividil)cteril}-l-oxa-5,5,9,13-tetramatil-?-propil- ci-
clohexazdec-13-eno-2, f-diona;

{1s/R,3S(E), 7S, 10R, 11R, 128, 1ER/S} =7, 1 1 ~dihadroxi-10~
propiled=-(l-metil-2- (2-piridi.letenil)-3,8,12, 16~ tetrama-~
til-4,17-dioxaticlelo (14 L 0] hepradecano-%5,9~-dicna,

{45, 7R, 88,93, .38/2,165 (21 1 -4, 8-dihidroxi-16-{1-fluor-2-
'2-pacil-4-tiazolilietanil)-l-cxa-5,5-(1,3~-tramezilen)-
7,9,13-trixetil caglohexadec-13-enc~2, 6-diona,

{15/%,35(2},7S,10R,115,123,1€R/5} -7, 11-dihidroxi-3=-(1~
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fluor-2- (2-metil-4-tiazeolil)etenil)-g,8-{L, 3-triretilen)-
1C,12,16-dimetil-4,17~dioxabicicle [14 1 0] neptadecaro-5,9-
diana,

(4S.7R, 93,55, 13E/2,165(2}! ) -4,8-d1h.droxs-16~ [1=Cloro-2-
(2-metil-4-t.azoliljetenil)-1-oxa-5,5,9,13-tecrameril-7-atil
cle_olexadec=13-eno-2, 6-diona,

(18/R,38(Z},75,10R,115,128,16]/5)-7,11-dihidroxi=-3=(1-
clorg=2-{2-metil~4=tiazclil)etan.i)-6,8,12,16~tetrametil-
10-eti)-4, .7-dioxubiciclo [14 1 0) heptadecaio-5,9-diona

{43,7R,85,98,13E/2,165(2) ) ~4, 0-dihadzoxa~16-({1-£fluor-2-
{(2-metil-4~tiazolil}ecenil}-1-oxa=5,5,9,13-tarcamecil-7-etil
ciclchexadec-13-ane-2, 6=diona, y

(14/R,38(2),75,10R, 114, 125,16R/S)-7,11~dihidroxi-3-(1-
fluoc-2-{2-mecil~4-tiazoliljetenil)-8,8,12,16- tecramacil-
10-util-4,17-dioxabrcicls [14 1 0] naptadscance-5,9-diona

13 El uso de cualquiexa dc las raivindicaciones 7 u
8, en el que

R*, R™® son cada uno en forma independiente hidrégeno,
alquanilo C.-Cun ¢ alquinile C;=Cio,

2%, R’ forwan juntos una funcion epoxi ¢ una unidn ad.-
cional,

W es un grupo C{=X}R%

X es un grupo CRI%M,

R’ ¢3 hldrégeano, haidgeno, o alquilo C1=Cie, ¥

R, R!" son hldrégeno/2-metiliciazel-4-1i) o hadrdgenc/2-
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paridilo
14 El uso da la reivindicacién 7, en c: que el com—
puestc 54 salecciona entze el grupo que conaiste en

{43, 'R, 8S,99,138/Z,1€5(E) ) -4, 8-dihidroxi-16-{1l-metil-2-
{2-paradil)etensl)-1-oxa-5,5,9,13-tetrametil=-7={prop-2-in=-1-
il)-clclohexadec-13-anc=2, 6-clora,

{_5/R,38(E),75,10R,11R,125,16R/S8)=7,)1~dihidroxi~-.0~
(prop-2-in-1-1}1)=3-(2-(2-piridil)etenil}-8, 5,12, 16- tetrame-
tll-4,17-dicxablecicio 114 1 0] heptadecans~-3, 9-aiona,

(45, 7R, 85, 95,13E/2,16S({E) }-4,8-drhidroxi-16-(1-matil-2~
(2-piridiljetenil)~-l-¢cxa-5,5,9,13-vecrametil)-7-(prop-2-en-1-
i1} -ciclohexadec-13-sno~-2, 6-diona,

{1§/R,3S(E).7?S,10R,11R, +25,16R/S)-7,11~-dihidroxi-10-
{prop-2-en=1-11}-3-[{1-netil-2-(Z-piridil}etanil)-A, 8,612,616~
tetrametil-4,17-dioxaniciclo {14 1 0} hencadecano-5,9-diona,

{48,7R,98,9%,13E/2,165(E) ) -4,8-dihidroxi-1i6=-(1=-mecil-2-
(2-piridil}ecenil)-1-exa-5,5,9,13-cerrametil-7-{but-3-in~-1-
il}-ciclohexadez=13-eno-2, 6-diona,

{l5/K,3S({E),7S,10R,11R, 125, 16R/S) -7, 11-dihidroxl~£0-
{but-3-in-1=-ii) =3~ {1-metil-2-(2-pirid.l}etenil}-B6,8,12,16-
tetranetll-4,17-dioxabiziclo [14 1 0] heptadecano-5,9-diona.

(15/R,3S{E},7S,10R,11R, 128, L6%/5}-7,11-dihidroxi=10-
{but-3-an-1-il1l}-3~{l-metil-2-(2-piridil)etenil)-9,8,.2,16~
cetrametii-4,17-dioxabicicle {14 1 0] heptadacanc=5,9-dicna,

{18/R, 38(E),75,10K,11R,125,16R/S)~-7,11-drhidroxi-3i0=-

Q\
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{buL-3-en-1-il)=3={2- {2-piridil}aten 1)-08,8,12, lé-tatrame~
til-4,.i7-dioxabicicle [-4 1 0} heptaderano=-5%, 3-dicna,

(4S5, 7R, 38,95, 13E/2,185(2} ) -4,8=dihidroxli-16-11-fluor=2-
(2-met)ltiazol-4-iljetenil)-i-oxa=5,5,9,13-tetrametil=7~
{prop-2-in-2- al}-ciclohexadec-13-ev10-4, 6-dicona

{15/R,35(2),75,10R, L1R, 125, 16R/S} -7, 1-d2hitrcxi-10-
{prop-2-an-1+1l)=3-(1-fluor-2-(2-vetilc.azol-4-11) eteril)-
8,3,.2,16-tatzametil=q, 17-diloxabiciclo "114 1 Q] heptadecano-
5,9~-diona,

(A5,.7R, 85,95, 13E/Z,16S(2)) -4, 8-dihidrexl-16- (1-fluor-2-
(2-retiltiazol-4-1i))setenil)-.-0xa-5,5,9,13-tetrametr) =T~
(prop-2-e1-1-1l)-c¢lclohexadec-a3-eno-2, 6=diona, y

(.5/R,38{Z),75,%0R,11R,125,16R/S)-7,11=dihidroxi-10-
(prop-2-en=1-al}=3={1-fluor-2-{2-metiltiazol-4-1il}etenil}~
8,8,12,16-tetramecil-1,17~dioxabicic_o {14 1 0} heptadecana-
3,9=¢1ona

13 El uso de la reivindlcacidér 7, en el gua

A-Y ax NRM-C{=0)

16 El uso de cualquiera de las reivindicaciones 1 a
g, en el que la epoti.oha es epotilona B

17 Un método de tratar mecdstasis er hueso o tumo-
res que comprenda admiqlytrar una cantidad eficaz para uso
terapdutico de una epotilona segtn so define en cualguiera
de las reividicarioras 6 a 16 a un individuo que la necesi-

ta
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18 Un método de acuerdo con la reavindicaclén
para rratay, prevanir ¢ allviar law metdstaJsii en huess

1% Un método de acuerde con la reivincicaclén

ra tratuar, praevenir ¢ aliviar el croclmiente gamoral

huazecs

20 On método de acuerdo con la reivindicaclén
para trolor, prevenir o aliviar laa metdstasis en hueso
un paciente¢ ae céncer

21 El uso p 2l método de acuerdo con cualguiera

las reivindicaciones 1 a 20, en &l que e_ medicamento o

45

17

17

18

cn

de
la

srotilona es para admipistrar en forma oral, paronlersl,

rectal, o lacal

7?2 El uss o métcodo de acusrdo con la reaivindicacidn

21, er el que al medicamento o la epotilona se administran

por via intravendian
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(57) Resumen

La presente invencién se refiere al uso de epotiionas en el tratamiento de metastasis en
hueso y tumores o tipos de cédncer en hueso, mas en particular para tratar, pravenir o al-

viar las metastasis en hueso en un pacienta de cancer
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WAS INFORMACION T

Sglleud Intamacinnel N* PCT/EP 20050710400
NTINUADA DE ASAI2Y

Este Organiamo de Bdaqueda Intemacional encontrd mwi grupos
inwnnhnummwldwdmmmau:er tiples ¢ de)

reivindicacionss § 10y parciakmente 1-8 15 17 22
Uso de compuesios segdin las reivindicadones 9 y 10 en In
preparacién de un medicamentc pars usar comn Inhibkor de
metasiasis en huesos o del cracimienio de twumores en huesos

relvindicaciones 1 2, 5-8, 11 18, 20-22 (1odas parciaimenta)
Uso de compuestos segin fas reivindicaciones 11-14 en Ia
preparacdn de un medicamenio para user como inhibidor de
matdstosls en hussos

relvindicadiones 1 3, 4,6-8 11 12, 15,17 19 21, 22 (todas parciaiments)
Uso de compuestos segun la reivindicacién 11 con excepeisn de la
epotiona B y segdn s reMndicacién 12 en la preparacién de un
medicamento para & trslamiento, prevencidn o elvie da
catavsarcoms

reivindicaciones 1, 3 4 8-, 11, 13-15 17, 18, 21, 22 (todaa parcialments)
Uso de compuestos segin las reivndicaciones 13 y 14 en s
preparecién de un medicamento para ol teiamiento, pravenadn o
alvic do oslecsarcomp, en fanto no estd comprendido en fla
relvindicadién N? 6

reivindicaclones 1, 2 4,8-8, 11,12 15 17, 18, 21, 22 (1odas parclaimentie)
Uso de compuesios sagun la relvindicadion 11 con axcepcidn de la
epotilona B y segln lg reivindiccion 12 en la preparacion de un
medicamente paa el ustamiento, prevencidn o alvio de
condrosarcoma

reivindicaciones 1 3 4 6-8 11, 1315, 17 19 21 22 (lodas parcisimente)
Uso de compuestos segin ias reivindicaconss 13 ¥ 14 en la
preparacién de un medicamanto pars &l tratamiento prevenciin o
giivio do condrosarcoma en tanto no eslé comprendido en la
relvindicacdn N* 8.

reivindicaciones ¥ 3 4,8-8, 11,12 13 17 18 21 22 (todas parcigimente)
Uso de compuesios segiln a relvindicacin 11 con exception de Ia
epotfiona B y segun la rendiccidn 12 en ke praparacién de un
medicamanto para o tratamiento. prevencién o alivio del lumor da
Ewng

reivindicaciones 1, 3, 4, 6-8, 11, 1315, 17 19 21, 22 (iodas parckaiments)
Uso de compuostos sogin ias mwindicaciones 13 y 14 an la
preparecidn de un medcamsnic para e ralamiento, prevencién ©
alivo del tumor de Ewing, en tanto no esté comprendido en la
reivindicacién N® 10.

o
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8- reivindicacicnes 1 3, 4,6-8, 11 12, 16 17 18, 21 22 (todas parciaiments)
Uso do compuestos segin la refvindicacidn 11, con excepclon de la
opotiiona B, y ssgin ia reivindiccidn 12 en ia preparecidn de un
madicemenio para el tratamiento, prevencidn o efivio de lumores de
céiulas gigantes an huesos

10- relvindicaciones 1,3 4 8-B. 11, 13=15 17, 18, 21 22 {rodas parclaimento)
Uso de computsios segin las rohvindicacicnes 13 y 14 en b
peparacidn de un medicamento para sl tratamienio, prevencién o
glivio de tumores de oéivips gigantes on huesos, én lanio no est
comprendkio an ia relvindicacién N® 12

11- relvindicaciones 1 3, 4,6-9, 13 12 15,17 19 21 22 {todes parciaiments)
Uso de compuestos segun Ia reivindicacidn 11, con axcapcidn de 1a
epotiiona B, y segin la relvindiccdn 12 en ta preparecion de un
medicamento para el ratamienta, prevencisn o alivio de cordoma,

12- relvmticacionss 1 3, 4, 6-8, 11 13-15, 17,19 21 22 {iodas parclaimenis)
Usc de ocompuestos segin les relvindicaciones 13 y 14 en (8
preparacién de un madicamento para ¢ tretamienio prevencién o
alivio de cordoms en tanio no esté comprendido an la relvindicacién
N° 14

13- reivndicaciones 1 3 4,64, 11, 15-17 18 21 22 (todas parcigimonts)
Uso de epohiona B en ka preparecidn da un medicamento para el
ratamiento, prevencién o alivio del crecimients de lumores en huesds,
incluyendo o tratamienio, prevencion o afivic de osieosarcoma
condrosarcoms thumor dé Ewing, tumores de céiulas giganies en
huesos y cordoma

o
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Este Organismo de Blequeda Intemacionsl enconird mditples (grupos de)
invencionas en eate solicitud intemacional, 3 sabar

reivindicaciones 9 10 y, parclaiments, 1-8 13 17 22
Uso de compuesios segin les reivindicaciones 6 y 10 en lo
preparacién de un medicamemto para usar como mhibidor de
matistasls en huesos ¢ del arecimiento de tumoras en huesos

—

relvindicaciones 1, 2, 3-8 11-18, 20-22 (todas parciaimenta)
Uso de compuesios segin las reivindicacionss 11-14 an
preparacién de un medicamenmo pers usar como whibidor de
matistasis en huesos.

relvindicociones 1 3, 4 6-8,11, 12 15 17 19, 21 22 (todes parcisiments)
Uso dé compuenios segin 2 reivindicacién 11, con axcepelén da la
epoiiona B, y segin 15 relvindicecidn 12 en la preparacién de un
medicomento para e tatamientd prevancion 0 olvio de
osteosarcoma..

reivindicaciones 1 3, 4,6-8 11 13-15,17 18 21 22 (wodas parclaiments)
Uso de compuestos segin o9 reivindicaciones 13 y 14 en la
preparacién dé un medicamento parg e ratamisnio. prevencién o
alvio de omsosarcome en tanio no esté comprendido en la
raivindicacion N* 6

reivindiceciones 1, 3, 4, 6-8 11 12 18§, 17, 19, 21, 22 (todas pardialmente)
Usc da compuesios segln la raivindicacién 11, con axcepcion do la
epotlona B y sagin la rehvindicdén 12 en |a preparacién de un
medicamento para o Uatamlenio, prevencibn o alivio de
condrosarcoma

rabvindicaciones 1, 3, 4, 6-8, 11 13-18 17 19 21, 22 (todas parciabmente)
Uso de compuestos segin las rewindicaciones 13 y 14 en Ia
preparadén de un medicamento pare ! tratamienio provencién o
aivio de condrossrcoma en tanto no esté comprendido en la
nalvindicacion N* 8.

reivindicaciones 1 3, 4, 6-8, 11, 12, 15 17 19 21 22 {iodas parciaimante)
Uso de compuestos segdn la relvindicacidn 11 con excepeién de ka
epoffona B y segin la relvindiccin 12 en Ia preparacién de un
medicamento para o iratamienio, prevencidn o alivio del tumor da

E—

renvindicacionas 1 J 4 6-8 11, 13-15, 17, 18,21 22 (todas parciaiments)
Uso de compussios segin las relvindicaciones 13 y 14 on h
preparacién de un medicamenio para e! tratsmiento, prevancitn o
aivio del umor de Ewing, en tanio no esidé comprendido en Ia
relvindicacién N® 10
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% relvindcacitnes 1 3 4,648, 11, 12,15 17 15, 21 22 fodas parokimants)
Uso de oompussing sagun fa evndcansn 31 con szoepcidn de la
epoiiora B y sepin Is rewindcodn 12 en @ prepermcion de un
medicamenta para &l ratamlamio, prevencibn o Alvio de tumones da
oiluies mganies on hiles0s

10 remndicadones1 3 4 0-8 11 1315, 17, 18 24, 23 (todss pandaimente)
Lso de compuesios segun ks renvindicacsones 12 y 14 an Ia
praparaciin de un medioamento para &l fratamisnio, prevenoen o
ghivio de (umorss de chlulae gigentes en hussna, an tamo no eske
cosaprandide on la relvindicacon " 12

1= pevndizacionss 1 3 4 88, 11 12 15 17 19, 1, 32 (ndas parceiminle)
Uso de compugsios =pgdin la emndicacidn 71 con excepolin da
epohlond B y segUn |8 remindionitn 12 en B prooarsclén de un
medoemants para el tralamienta  prevenclin o alvio de cordoma

12- mondibacones 1,3 4 B8-8 11 1314, 17, 19, 31, 22 {indas parciaiments)
Uso de oompugsics sepun laa relvindicadones 13 y 14 en |a
prapamcin d¢ un modamenta para ol tratamienfo prevancrn o
almn de cordorma an ko N e somprenda =n 8 rElndcacesn
N® 14

#3 relvingdicacionead B 4 648 1. 1517 19 24 22 (lodas panualmeants)
Ust de epotions B en | preparacin dé un medicanenio para el
irxtamianta prevencion o aliWa del creamienio de ‘wmores an huasos,
Inciuypndo &l sratamenn paventn o alivio de ostecssreome
condrosarcoma kmor de Ewing, wmorss de céivias gpantes en
huesoa y cordoma
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This International Searching Avtharity found multiple (groups of}
inventfons 1n this wnternational applicetion, Bs follows

1 claims 9, 10, and partially 1-8, 16, 17-2¢2

Use of compounds of claims 9 and 10 for the preparation of a
medicament far use a5 an 1nhibitor of bone metastasis or
bang tumor growth

2 claims 1, 2, 5B, 11-18, 20-22 (a11 partialiy}

Use of compounds of claims 11-14 for the preparation of a
pedicament for use as an 1nhibitor of bone metastasis

3 clatms 1, 3, 4, 68 11, 12, 15, 17, 19, 21 22 (a1l part1ally)

Use of compoimds of clam 11, with the exception of
epothilone B, and of claim 12 for the preparatian of a
medicanent for tha treatment, prevantion or atlevistiom of
osteosarcoma

4 claims 1, 3, 4, 6~B 11, 18-15, 17, 19, 21, 22 (al] partially)}

Use of compounds of claims I3 and 14 for the preparation of
b mecdicament for the treatmemt, prevention or alleviation of
ostedsarcoma, as far a5 not comprised ynthin invention &

5 claims 1, 3, 4, &4, 11, 12, 16, 17, 19, 21, 22 {p11 partinlly)

Use of compounds of ¢iaim 11, with ths gxception of
epathilone B, and of claim 12 for the preparatiom of a
medicament for the traatmmnt, prevemtion or alleviation of
chondrosarcoma

65 clalas 1, 3, 4, 6-8, 11, 13-16, 17, 19, 21, 22 (a1l partially)

Use of compounds of claims 13 and 14 for the preparation of
A medicament for the treatment, prevention or ulleviation of
chondrosarcona, as Tar as net comprised within invemtion 8

7 claims 1 3, 4, 8=8, 11, 12, 15, }7, 19, 21, 22 {al]1 partialiy}

Use of compounds af claim 11, with tha exception of
apothilone B, and af claim 12 for the preparation of a
medicament for the treatmsnt, prevention or allavwiatfon of
Ewing's tunor

8 claim¢ I, 3, 4, 6-8, 11, 13-16, 1?7, 19, 21, 22 (a1t partialiy)
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FURTHER INFORMATION CONTINUED FROR PCTASA 210

Use of compounds of claims 13 and 14 for the preparation of

a medicament for the treaiment prevention o alleviatioe of
Ewing*s tumor, as far as not comprised within invention 1l

g claims 1, 3, 4, 68, 11, 12, 15, 17, 19 21, 22 {411 partinlly)

Hee of compounds of claim 11, with tha exception of
epothilone B, and of claim 12 for the preparation af
medicament for the treatmnt, prevention or alleviation of
giant cell tumors of the bones

10 claims 1, 3, 4, 6-8, 11, 1315, 17, 19, 21, 22 {al1 partially)

Use of compounds of clains 13 end 14 Tar the preparation of
2 meficament for the treatment, prevention or allewviation of
glant cell tumers of the bones, as far as not comprised
within 1nvention 12

11 claime 1, 3, 4, 8-B, 11, 12, 15, 17, 19, 21, 22 {alil
partially)

Use of compounds of claim 1}, with the excaption of

spothilone B and of claim L2 for the preparation of a

{;ﬂl:mlnt. for the treatment, prevention or alleviation of
ordoma

12 claims 1, 13, 4, &-8, 11, 18-15, 17, 19, 21, 22 {(all1 partlally)

Use of compoind: of claims 13 and 14 for the preparation of
a pedicamgnt for the treastment, preventian or alleviation of
chordoma, as far as not comprised within invermtian 14

13 claims 1, 3, 4, 6-B, 11, 1517, 19, 21, 22 (1] partially)

Use of epothilong B for the preparation of a sedicament for
the treatnent, prevention or alleviation of bone tumar
growth, iIncluding the traatmemt, preventicn or allavfation
of psteosarcome, chondrosarcoma, Ewimg’s tumor, gisnt cell
tumors of the bémas wnd cherdobe
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION \1 MODELO DE UTILIDAD [ }
€ Indicacién de que se solicta la concesidn de una patente N
@ Datos de dentficacion del solicitante o de la persona que presenta la solicitud % }
¢ Descripaidn de |a invencion N1
¢ Dibujos de ser estos partinentes \‘{I\ )
¢ Comprobante de pago de Ias tasas establecidas )|
COMPLETA [ ] INCOMPLETA [ ]

DISENO INDUSTRIAL [ ]

¢ (ndicacidn de que se sclicila el registro de Disefio Industnal [1]

& Datos de identficacién del solicitante o de |a parsona que presenta le solictud { |

¢ Representacién grafica y fotografica del Disefio Industrial 0 muestra del (1
matenal que incorpora el disefio

4 Comprobante do pago de las tasas establecidas []

COMPLETA [ 1 INCOMPLETA | ]

ESQUEMA DE TRAZADO [ ]

€ Indicacién de que se solicita el registro de un Esquema de Trazado (1
¢ Datos de Wentificacién del solicitante o de la persona que presents la solictud [ |
¢ Reprasontacion grafica del esquema trazado []
¢ Comprobante de pago de las tasas establecidas []

[]

COMPLETA [ ] INCOMPLETA

Fde B

Firma Responsable

ns- 2)

Fecha -

Canera 13 No 27-00Plso 5,7 y 10
Conmutador 38208 40
Fax. 3505220
E-mail Infofnic.gov.co
www 8iC.gov co
Bogotd, D C , Colombia




REPUBLICA DE COLOMBIA
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Bogoté,
2020

Doctor(a)

RAISBECK J IAN

Apoderado{a} y/o Reprosentante de

BAYER SCHERING FIIARMA AKTIENGESELLSCHAFT

REFERENCIA Radicacién No 7 19649
Solicitud internacional PCT/EP2005/010400
Fecha inicio fase nacional 24/04/2007

Trimite 11
Bvanto are
Actuacién

Oficio No ) Gg 7 3

Comc resultado dal examen do forma, realizada con fundamento en el arxticula 38 de
Ja Decinsiim 486 de la Comisitn de la Comunidad Andina, articulo 27 del Tratada de
Cooporacién en Moteria de pateates (PCT}, regla 51 bis del Reglamento y Cirenlar
fnica do 1a Superintendencia de Industria y Comerclo, se le comunica cue

1 81 funare el caso, el sollcitante dabe adjuntar la traduccién de los anoxos dol
reporte de oxamen preliminar internaciona) {(Art 36 2 b) del tratado PCT

2 La solicitud no contiene 1la copia deal documento en que consta la cesifn del
derecho & la patente del invantor al solicitante o m su causante (Axt 26-k)
Dacisidn 486

En ocusplimionto de lo dispuesto por el articulo 39 de la Declmién 486, se le
requiera para que dentro del término de dos meses Bsiguientes a la focha de
natificacién del presente oficico, complete los requisitos anteriormente enunciados
En caso de no dar cumplimiento al presente requerimiento, l1la esolicitud se
cnnaiderard abandonada y perderd su prelacidn

Notifiquese el prosente o g/conforme a 1o dispueato en el numral 5 2, latoral
. © primero de la Circular Unica Ko 10 de 2001

irior requerimiento fus notificade por fijocién en lagta do

£ h.n N ﬂf 7Y .
adpail &0



